Zpráva o řešení rozvojového projektu 

"Internacionalizace výuky chemicko-inženýrských oborů"

v roce 2004 

(číslo projektu: 617, program: 2, podprogram: d)

1. Cíle projektu v roce 2004

Obecným cílem projektu je navrhnout alternativní strukturovaný studijní program, tj. program zahrnující bakalářský i navazující magisterský stupeň, realizovaný v anglickém jazyce na FCHI VŠCHT Praha paralelně s akreditovanými studijními programy vyučovanými v českém jazyce.  Samostatnou součástí projektu je vytvoření bloku volitelných, v anglickém jazyce vyučovaných, předmětů zaměřených na problematiky Úspory energie v chemických a potravinářských procesech a Riziko při haváriích s účastí nebezpečné látky pro osoby a životní prostředí, které představují v chemicko-inženýrském vzdělání velmi důležitou a významnou součást pro ty ze studentů, kteří budou hledat uplatnění v průmyslové praxi nebo v oblasti legislativně-správních činností, zejména ve vazbě na členství České republiky v Evropské unii,  kdy jsou výrazně rozšířeny možnosti uplatnění absolventů v zahraničí. 
Dle návrhu projektu byly pro rok 2004 plánovány tyto práce na řešení projektu:

 "Výběr předmětů pro internacionalizovaný studijní program (InSP) z nabídky předmětů ve studijních programech strukturovaného studia na FCHI. Vytvoření základní koncepce studijního programu a jeho studijních oborů. Prvotní struktura výukových modulů. Formulace charakteristik studijního programu a oborů, uplatnění a profil absolventů. Náplň jednotlivých předmětů. Vyhledávání a tvorba koncepce výukových materiálů a pomůcek pro oba stupně InSP." 

Plánovanými výsledky, resp. výstupy projektu byly:

 "Struktura studijního programu a oborů. Rámcové hodinové a kreditové rozsahy ročníků a modulů studia. Základní podoba sylabů předmětů zahrnutých do studijního programu. Koncepce studijních pomůcek."
2. Řešení projektu v roce 2004

V roce 2004 byly práce na řešení projektu zaměřeny na vytvoření základní struktury jednooborového bakalářského studijního programu pro výuku chemicko-inženýrských, resp. procesně-inženýrských disciplin na Fakultě chemicko-inženýrské. Cílem vytvoření takového programu je poskytnout českým studentů v rámci vysokoškolského studia možnost seznámit se s cyzojazyčnou odbornou terminologií, rozšířit jejich jazykové a komunikační a argumentační schopnosti v cizím jazyce a rozšířit tak jejich možnosti uplatnění na domácím, ale především na mezinárodním pracovním trhu. Dalším cílem je zpřístupnění studia na FCHI VŠCHT Praha vyššímu počtu zahraničních zájemců.

Studijnímu programu mu byl přiřazen pracovní název Process Engineering and Management (PEM), který vyjadřuje jeho základní obsah a koncepci, tj. zaměření na kombinaci procesně-inženýrského a ekonomického zaměření. 

Studijní program je koncipován jako bakalářský v trvání tří roků, s možností pokračování ve studiu v navazujícím magisterském studijním programu, jehož tvorba je plánována na druhý rok řešení projektu, tj. na rok 2005. Navržený studijní program je plně realizován v kreditním systému kompatibilním se studijními programy strukturovaného studia na VŠCHT Praha, student musí v průběhu studia získat celkem 180 kreditů (60 kreditů za ročník). 

První ročník studijního programu dává studentům znalosti základních disciplin nezbytých pro procesně-inženýrské, resp. chemicko-inženýrské obory, tj. matematiky, fyziky, obecné a anorganické chemie a organické chemie. Tyto základní znalosti jsou doplněny znalostmi z prakticky zaměřených předmětů (ekonomika, aplikace počítačů a softwaru, presentace, informační zdroje). Bloky povinně volitelných předmětů umožňují směřovat výuku jednak směrem k rozvinutí matematického vzdělání (potřebného pro případné další studium v magisterském stupni) nebo k rozvinutí aplikovaných disciplin.

Druhý ročník studijního programu navazuje na základy z prvního ročníku a získané znalosti jednak prohlubuje, ale též rozšiřuje o další discipliny nezbytné pro procesně-inženýrské vzdělání: fyzikální chemii, biochemii, chemické inženýrství a analytickou chemii. Bloky povinně volitelných předmětů umožňují prohlubovat  znalosti studentů směrem k matematickým disciplinám (numerické metody, optimalizace), k ekonomickým předmětům (management, logistika, marketing), k rozvinutí znalostí fyzikální chemie a termodynamiky nebo k problematice bezpečnosti a spolehlivosti procesů.

Třetí ročník studijního programu završuje vzdělání získané v předchozích ročnících dalším rozvíjením procesně-inženýrských znalostí (hydromechanika, sdílení tepla, produktové inženýrství, návrh procesů a systémů, měřicí technika), nebo znalostí z analytické chemie a řízení kvality, případně znalostí z oblasti matematického modelování a řízení procesů. Ve třetím ročníku studenti též absolvují laboratoř oboru, ve které se připraví k vypracování bakalářské práce v posledním semestru studia.
Navržený studijní program využívá pouze anglických verzí studijních předmětů obsažených ve studijních plánech strukturovaného studia na VŠCHT Praha, převážně pak ve studijních programech Fakulty chemicko-inženýrské. Nejsou zaváděny nové předměty a nedochází tedy ke zvýšení celkového počtu předmětů vyučovaných na VŠCHT Praha. 

Skutečnost, že v navrženém studijním programu jsou obsaženy pouze předměty ze standardních bakalářských studijních programů vyučovaných v českém jazyce, nabízí studentům těchto standardních programů možnost, pokud to umožní volná kapacita anglicky vyučovaného programu, absolvovat některé vybrané předměty v anglickém jazyce s tím, že jim budou takto získané kredity uznány. Vzhledem k možnosti, že tato nabídka se setká se značnou odezvou, bude případně nutno stanovit kritéria pro umožnění takové částečné účasti na anglicky vedené výuce (např. na základě studijního prospěchu a prokazatelné znalosti anglického jazyka).

Vzhledem k předpokládanému počtu studentů, resp. zájemců o studium, který je pro počáteční stadium implementace navrhovaného programu předpokládán mezi 25 – 50, tj. v rozsahu jedné až dvou studijních skupin, byl studijní program od počátku uvažován jako jednooborový s tím, že stupeň volitelnosti předmětů bude, v porovnání se studijními programy strukturovaného studia na VŠCHT Praha, omezen na rozumně únosnou míru. 

Vzhledem k těmto výchozím předpokladům byly v návrhu programu pro 2. až 6. semestr vytvořeny paralelní bloky povinně volitelných předmětů, v převážné většině oborově zaměřených, které si studenti budou volit jako celek. Předejde se tak přílišné roztříštěnosti výuky s nízkým počtem studentů zapsaných na jednotlivé předměty. Při praktické implementaci studijního programu lze uvážit různé varianty otevírání jednotlivých předmětových bloků v závislosti na preferencích studentů: např. otevření pouze jednoho bloku dle převažujícího zájmu studentů nebo otevření obou bloků, pokud zájem o každý předmětový blok projeví alespoň 1/3 (nastavitelný parametr) studentů z ročníku atp. 

V každém semestru připadá určitý počet kreditů na volitelné předměty (za celou dobu studia 15-20 kreditů). Předpokládáme, že studenti si budou volitelné předměty vybírat z nabídky volitelných předmětů celé VŠCHT Praha a že jim bude umožněno absolvovat výuku těchto předmětů i v českém jazyce.

Podmínky pro přijímání uchazečů ke studiu ve studijním programu Process Engineering and Management budou v zásadě shodné s podmínkami pro přijímání uchazečů do ostatních bakalářských studijních programů uskutečňovaných na VŠCHT Praha. Vzhledem k důležitosti dobré předběžné znalosti anglického jazyka pro účast na výuce a pro absolvování studijního programu, bude jako jedno z kritérií pro přijetí ke studiu uvažováno absolvování maturitní zkoušky z anglického jazyka nebo absolvování výuky anglického jazyka na některé z jazykových škol nebo získání některého z obecně uznávaných certifikátů. Analogické kritérium lze stanovit i pro cizince přicházející ze zemí, ve kterých není angličtina užívaným jazykem.

Od studentů studijního programu bude vyžadováno povinné absolvování dvousemestrální výuky anglického jazyka zajišťované Katedrou jazyků VŠCHT Praha, které studentům poskytne systematické znalosti odborné, chemicky zaměřené terminologie, které by v rámci studijního programu PEM jinak získávali jen obtížně.

Studenti studijního programu PEM budou absolvovat výuku tělesné výchovy ve stejném rozsahu jako studenti ostatních bakalářských studijních programů.

Jako učební pomůcky budou studentům doporučovány především anglicky psané učebnice, standardně užívané pro výuku v anglicky hovořících zemích, resp. v dalších evropských zemích (např. Holandsko, Dánsko ...). Vytváření vlastních učebních pomůcek bude omezeno především na podpůrné materiály (řešení příkladů a úloh ...) prezentované na www stránkách ústavů vyučujících jednotlivé předměty.

Problematika učebních pomůcek bude dále řešena v roce 2005 (v souladu s návrhem projektu), kdy bude předmětem řešení projektu především navazující magisterský stupeň studia s případnými korekcemi v navrženém bakalářském studijním programu, jestliže při formulaci magisterského stupně studia taková potřeba vyplyne.

3. Návrh studijního programu "Process Engineering and Management" vyučovaného v anglickém jazyce

Bachelor Study Programme: 

Process Engineering and Management

Study Branch:    Process Engineering and Management
Programme Objectives: 

The programme is designed to prepare the graduates equipped with a knowledge combining together fundamental subjects forming foundations of an education oriented towards chemical and process engineering (mathematics, physics, chemistry, analytical and physical chemistry) with specific chemical engineering subjects (material and energy balancing, unit operations, heat and mass transfer), process engineering subjects (process design, mathematical optimisation, process modelling, measurement engineering), applied computer science and foundations of economics and management.  The graduates will understand physico-chemical basis of technological processes. They will be able to solve technical, economical and process control problems. The programme also enables the students building-up strong knowledge of professional nomenclature in English language.
Description of the Programme:

The first year develops the fundamentals of process engineering and builds on the disciplines that underpin the discipline, i.e. mathematics, chemistry and physics. Introductory courses on applied computer science and management are also part of the first year scheme. Students also gain practical skills in material and energy balancing and learn presentation techniques. The second year builds on the first year and includes further development of the principles of chemical and process engineering. The system of blocks of semi-elective courses enables students to direct their professional to demanded area (chemical engineering, process engineering, physical and analytical chemistry). The third year brings students to the highest level of professional knowledge on the bachelor degree level by further variability of the courses. 

Professional Orientation:

The graduates of the programme can get jobs in diverse production facilities, preferably related to chemical, food, pharmaceutical or biotechnology production. They can also be employed at medium level managerial positions, in chemical and quality management laboratories. Their good knowledge of applied computer science and computer application skills can be exploited in any job.



Proposals of study curricula for individual years of the above study programme are listed in attachments to this report together with the syllabi of individual courses. 



4. Výukový blok "Energy and Safety Aspects of Chemical Technological Processes"

Součástí projektu je též vytvoření samostatného výukového bloku vyučovaného v anglickém jazyce a zaměřeného na vysoce aktuální a v mezinárodním kontextu značně oceňovanou problematiku bezpečnosti a spolehlivosti chemicko-technologických a příbuzných procesů. Blok je tvořen dvěma předměty: "ENERGY ASPECTS OF CHEMICAL TECHNOLOGICAL PROCESSES" (rozsah: 3/1/0) a "PROCESS SAFETY AND RELIABILITY" (rozsah: 2/1/0). 

Výukový blok poskytne v první části studentům znalosti o energetických zdrojích, energetickém bilancování, zdrojích úspor energie a moderních metodách jejich vyhledávání, energetické integraci procesů a pomocných procesních proudech, tzv. utilitách. V další části studenti získají znalosti z oblasti bezpečnosti a spolehlivosti chemicko-technologických a příbuzných procesů: zdroje a vyhledávání rizikových faktorů, legislativní normy týkající se této oblasti, poučení z významných případů havárií, činnost pracovníků při havárii a po ní atp.

Uvedená problematika, která je předmětem výuky v právě popsaném bloku představuje velmi významnou součást inženýrského vzdělání pro ty absolventy, kteří budou hledat uplatnění v průmyslu a jeho řídicích orgánech. Význam znalostí z oblasti energetických úspor a bezpečnosti a spolehlivosti procesů velmi rychle narůstá v souvislosti se vstupem České republiky do Evropské unie a z toho plynoucího přijímání evropských právních norem. Znalost anglické terminologie vyplývající z výuky v anglickém jazyce bude pro absolventy výuky v tomto kursu značnou výhodou při kontaktech s odborníky i správními orgány v tuzemsku i zahraničí.

Sylaby obou předmětů a zkušební otázky jsou uvedeny níže. Výukový blok bude přístupný zájemcům mezi studenty standardních studijních programů a zejména pro studenty v tomto projektu navrhovaného, anglicky vyučovaného studijního programu Process Engineering and Management, např. ve formě volitelných předmětů, a dále bude nabízen formou kursů celoživotního vzdělávání zájemcům z průmyslové a správní oblasti.


Module 1: 
ENERGY ASPECTS OF CHEMICAL TECHNOLOGICAL PROCESSES

Semester : 

Module Leaders:

V.Václavek, A. Novotná - Dept. of Chemical Engineering.

Weekly Load and Assesment:   3/1/0  Ex.

Credit:



5

 Module content:

1. Energy resources, consumption and savings.

2. Mass and enthalpy balance computations of complex processes.

3. Role of energy at chemical processes. "Onion" model.

4. Process hot and cold streams. Composite curves.

5. Pinch and threshold problems. Energy target.

6. Utilities. Grand-composite curves. Utility pinch.

7. Area target. Heat exchanger network. Economy supertarget.

8. Process retrofit. Integration of a separator, engine and heat pump to a process.

9. Process utility system. Fuel. Compressed air. Inert gases. Water preparation. Thermal fluid systems.

10. Steam generation and distribution. Combined heat and power.

11. Electricity. Air and water cooling. Refrigeration.

12. Exergy (available energy), its balance and performance.

13. Avoiding irreversibilities at separators and reactors.

14. Survey of short and long term measures for energy savings. Case studies.

Literature:

1) Linhoff et al.: User Guide on Process Integration for the Efficient Use of Energy. The Institution of Chemical Engineers, Rugby, England 1984.

2) Broughton J. a kol.: Process Utility Systems. Introduction to design, operation and maintenance. Published by Institution of Chemical Engineers, Rugby, 1994.



Module 2: 
PROCESS SAFETY AND RELIABILITY

Semester : 

Module leader: 


A. Novotná,  V.Václavek -  Dept. of Chemical Engineering

Weekly Load and Assesment:   
2/1/0  Ex.

Credit:



4

Module content:

1.  Nature of the accident process. Acceptable risk.

2.  Accident and loss statistics. Significant disasters.

3.  Toxicology. Models of dose–response curves. Threshold limit values.

4.  Industrial hygiene. Identification, evaluation, control.

5.  Flow of liquids and vapours through holes and pipes. Flushing liquids.

6.  Toxic release and dispersion models.

7.  Fires and explosions. Flammability characteristics. Ignition and oxidation.

8.  Detonations and deflagrations. Confined explosions.

9.  Fire and explosion prevention. Inerting. Controlling static electricity. Ventilation.          Sprinkler system.

10.  Relief concepts and sizing.

11.  Hazard and operability studies (HAZOP)

12.  Probability theory of failures for elements and systems.

13.  Risk assessment. Event and fault trees.

14.  Human error function. Learning from accidents.

Literature:

1) Crowl D.A., Louvar J.F.:  Chemical process safety: Fundamentals with applications. Prentice Hall,  Englewood Cliffs, N.J. 1990.


List of Examination Questions: 

ENERGY ASPECTS OF CHEMICAL TECHNOLOGICAL PROCESSES

1)
Sources and savings of energy

2)
What is the energy integration of the process and which means are applied to achieving this effect?

3)
What is the meaning of determination of targets at energy integration?

4)
What is the "onion model" of a chemical technological process?

5)
What is the data extraction for solving problems of energy integration and what formal requirements of data have to be satisfy?

6)
What are the composite curves and what input data are needed for their construction? 

7)
In which way are the composite curves constructed in the T-H diagram. To what corresponds their slope and what can be read off from the diagram.

8)
What is the ΔTmin, which values can reach and by what factors is affected?

9)
What is the difference between the pinch and threshold problem? 

10) 
What principles are to be respected for supply of hot and cold utilities, in order to fulfil the energy target at the construction of heat exchanger networks.

11)
How the hot and cold process streams can be matched together in the heat exchange around the pinch? What is that heat flow across the pinch? 

12)
What is the grid diagram and for which purpose it serves?

13)
According to what rules the process streams are selected to mutual matches for heat exchange?

14)
When the process streams are split at construction of heat exchanger network?

15)
 From what reasons are some matches of process streams inadmissible in heat exchange. What consequences can occur?

16)
How a minimum number of heat exchanger units is determined (including additional heating and cooling by mean of utilities?

17)
What information (input data) is needed for determination of a minimum total heat exchange area (area target)? 

18)
How it is necessary to choose the streams at the construction of the heat exchanger network, so as to approach to the area target? Show the principle of calculation of this area. 

19) 
How both energy and area targets are bound together?

20) 
What is the economic target and what further information is needed for its determination. What is the supertarget?

21) 
Describe a principle of the program SUPERTARGET. What is a variable at optimisation? Why the objective function may have kinks (non smooth course) in dependency on these variables?

22) 
What is the main idea according to that we carry out so-called retrofit, i.e.  improvement of existing non optimum process from the standpoint of energy integration.

23)
Why it is advantageous to inlet utilities on different temperature levels?

24)
What is the utility pinch? What holds true for it in comparison with the process pinch? How does it affect a construction of heat exchanger network?

25)
Explain construction of the table for cascading of heat in the process? What can be ascertained from it?

26)
How the graph of great composite curves is constructed and for which purpose it is useful?

27)
When the "pockets" occur in  the graph of great composite curves?

28)
How does look like a balanced course of utilities and process streams in the graph of great composite curves?

29)
Explain a course of isotherm utilities (e.g. steam) on the graph of great composite curves.

30)
Explain a course of non-isotherm utilities (e.g. stack gases from combustion of natural gas) on the graph of great composite curves.  How the maximum and minimum temperatures of stack gases are determined?

31)
How a separator (rectification column, evaporator) is integrated with the rest of the process?

32) 
What are the grand composite curves for columns (GCCC) and how are they exploited at energy savings?

33)
How the energy savings can be achieved at absorption and adsorption unit operations?

34)
How a heat engine (a generator of work from heat) can be integrated with the rest of the process?

35)
How do you integrate a heat pump with the process?

36)
What is the co-generation of heat and work and in which equipment is being done?

37)
What potential benefits follow from integration of more processes in one site? 

38)
What is the water pinch?

39)
What are the problems of energy integration in periodic processes?

40)
How the heat losses affect the energy integration?

41) 
How can we arrive at the conception of exergy (available energy)?

42)
Which terms occur in the exergy balance equation? What does cause losses of available energy? 

43) 
What is the exergy efficiency and which factors does its optimum value depend on?

44) 
How does the exergy efficiency of the whole process depend on exergy efficiencies of the single systems? How does the conception of exergy help at determination of energy losses?

45) 
What do you know about different definitions of surroundings like infinite capacity in connection with availability of energy (exergy)?

46) 
What is the minimum separation work and what does it depend on?

47) 
Explain the Carnot cycle.

48) 
What is the Le Chatelier principle and what does it follow from?

49) 
What is the Rankin diagram? How is it possible to determine the thermal efficiency and how much it usually amounts?

50) 
Describe the expansion in the steam turbine for ideal and real case in the T-S diagram.

51) 
What is the meaning of utilities for the process and which kinds of utilities do you 
know?

52) 
What principles are to be taken into account at design of utility system? 

53) 
What does a monitoring of utility consumption mean?

54) 
Which sorts of fuel do you know? 

55) 
Properties of gaseous and liquid fuels 

56) 
Coal as a fuel.

57) 
Burners.

58) 
What are the major energy losses at combustion?

59) 
What do you know about steam raising in the boiler-house?

60) 
Describe the distribution of steam and condensate in the processes and site.

61) 
Pressurised air.

62) 
Inert gases.

63) 
Water as a utility.

64) 
What are the major types of water cooling?


65) 
Thermal fluid systems.

66) 
Air cooling.

67) 
Cooling below ambient temperature.

68) 
What is the problem of freons?

69) 
How do we define the efficiency of the cooling (refrigeration) cycle? 

70) 
What are the local and global emissions?



List of Examination Questions: 

PROCESS SAFETY AND RELIABILITY 

1) Explain concepts - uncertainty,  safety, hazard, risk. Discuss characteristics of successful safety programs (safety knowledge, experience, technical competence, management support, commitment).  

2) What is the accident pyramid?

3) What is the development of accident process (i.e. initiation, propagation and termination)?

4) What phenomena most often cause hazard at chemical processes. How does the public opinion usually respond on them?

5) Explain statistical indices like Fatal Accidents Frequency Rate (FAFR) and Occupational Safety and Health Administration (OSHA) Incidence Rate.

6) Describe some of the significant disaster (Flixborough, 1974, Bhopal 1984, Seveso 1976 etc.)

7) How toxicants enter the human organism and what is their further action?

8) What is the efficient, toxic and lethal dose (ED, TD and LD)?

9) What is the probit and what is a purpose of it?

10) Explain the concepts: Threshold Limit Value (TLV) and its modifications TLV-STEL and TLV-C. How TLV of mixtures is calculated?

11) What is the difference between expression of TLV concentrations in ppm and mg/m3.

12) Two principles of ventilation. Implementation of hoods, protective masks and respirators as well as personal protective equipment.

13) Noise as a hazard.

14) Dust as a hazard.

15 What is the material safety data sheet?

15) How the evaporation rate of volatile liquid matter from free surface (spillage) is calculated?

16) What kinds of releases of liquids, gases and vapours occur at chemical and similar industry?

17) Which factors affect the evaporation rate at filling of tank with liquid?

18) How does flow rate of gas through hole depends on pressure-difference?

19) What happens after release of matter from a vessel with liquid under pressure of its saturated vapour higher than atmospheric pressure? What is the mechanism of action, when the opening (leakage) is on the gaseous and/or liquid side?

20) What scenarios are to be taken into account at escape of toxic and combustible matters?

21) Describe qualitatively dispersion of gas from a source into the atmosphere (puff, plume, etc.). Whereupon factor does dispersion depend?

22) Discuss the partial differential equation, which describes dispersion of gas and vapour in atmosphere. What is the eddy (turbulent) diffusivity?

23) Which is Pasquill-Gifford´s model of dispersion based on? Categories of meteorological stability.

24) Name typical problems that could be solved by means of Pasquill-Gifford´s model.

25) What is the fire triangle?

26) What is the temperature of flash-point, lower and  upper flammability (explosion) limit and autoignition temperature?

27) How depends the lower and upper flammability limit on temperature and pressure. How  it is calculated for mixture of combustible matters (Le Chatelier)?

28) What is the minimum oxygen concentration and minimum energy of ignition?

29) What are the most frequent ignition sources of fires?

30) Which hazard can occur at adiabatic compression?

31) What is the difference between deflagration and detonation?  What is the difference between mechanical and chemical explosion?

32) Describe the typical course of pressure on time in apparatus for studying explosions. What is the confined and unconfined explosion? 

33) What is the Vapour Cloud Explosion (VCE) and Boiling Liquid Expanding Vapour Explosions (BLEVE)?

34) What equivalent expresses energy released at explosion? How it is applied to evaluation of consequences and damages?

35) What is the DOW Fire and Explosion Index and DOW Index of Toxicity?

36) Describe manners for inerting of process equipment.

37) Static electricity as hazard.

38) Describe some elements of process safety:  safety valve, diaphragm, flare, sprinkler.

39) What is the process reliability? What are the major causes of failures and breakdowns of elements and systems?

40) Poisson´s and Weibull´s distribution of probability of failure-free state of elements with binary behaviour.

41) How  depends the overall system reliability on the reliability of a single element.  Reliability logical flow diagram. 

42) What is the availability of the element and system and how it can be improved?

43) What is the fault tree and event tree scheme?

44) What do you know about reliability and the human factor?

45) Describe a principle of HAZOP method.

46) Describe the constitution of team and carrying out of HAZOP studies. What is the result of HAZOP study?

47) What is the acceptable individual and societal risk?

48) What is the duty of the responsible person after accident?

49) Describe main ideas and features of the Seveso II legislation about prevention of accidents in chemical processes. 

5.   Využití finančních prostředků přidělených pro řešení projektu v roce 2004

Pro rok 2004 byly pro řešení projektu přiděleny (v souladu s návrhem projektu) tyto finanční prostředky:

	Kapitálové finanční prostředky:
	210 000.- Kč

	Běžné finanční prostředky (celkem):
	300 000.- Kč

	
	- Pohyblivé složky mzdy:
	141 750.- Kč

	
	- Odvody na sociální a zdravotní pojištění:
	49 250.- Kč

	
	- Drobný majetek:
	64 000.- Kč

	
	- Materiální náklady:
	25 000.- Kč

	
	- Služby:
	5 000.- Kč


	
	- Cestovní náhrady:
	0.- Kč

	
	- Stipendia:
	15 000.- Kč


Kapitálové finanční prostředky byly použity na nákup následujících položek plánovaných v návrhu projektu:

1. Notebook DELL Latitude D505 




46 543.- Kč

2. Dataprojektor HP Digital Projector MP3130



98 758.- Kč

3. Tiskárna HP LaserJet 3700DN




64 222.- Kč









Celkem:      209 523.- Kč

Celková částka spotřebovaných kapitálových finančních prostředků odpovídá plánovaným nákladům. Protože pro rok 2004 byl pro nákup notebooků pro VŠCHT Praha vybrán ve veřejné soutěži jiný dodavatel než pro rok 2003, byl zakoupen výše uvedený, cenově ekvivalentní, typ DELL Latitude D505 namísto původně plánovaného typu Compaq ux7000. V roce 2003 byla ukončena výroba dataprojektoru iPAQ MP4800 uvedeného v návrhu projektu a byl proto zakoupen inovovaný typ HP MP3130 s výrazně lepšími technickými parametry, avšak s poněkud vyšší cenou. Z tohoto důvodu došlo k omezení prostředků na nákup laserové tiskárny, takže byl zakoupen cenově výhodnější typ HP LaserJet 3700DN namísto původně plánovaného typu 4600.

Všechna uvedená zařízení jsou intenzivně využívána jednak při práci na řešení projektu (tvorba, prezentace a tisk materiálů potřebných při práci na projektu) a dále při výuce v rámci bakalářských a magisterských studijních programů.

Běžné finanční prostředky byly použity na následující položky:

· Odměny pracovníkům podílejícím se na řešení projektu:

141 480.- Kč

Řešení projektu se v roce 2004 zúčastnilo celkem 29 pracovníků ze všech ústavů Fakulty chemicko-inženýrské. Průměrná výše odměny pro jednoho pracovníka tudíž činila: 4 880.- Kč.

· Odvody na sociální a zdravotní pojištění, tj. 35% z celkové částky           uvedené v předchozím bodě:



             
 49 518.- Kč

· Drobný hmotný a nehmotný majetek (celkem):

 53 450.- Kč

V rámci této položky byly finanční prostředky čerpány především na nákup odborné literatury pro jednotlivé předměty studijního programu a pro zakoupení jazykových příruček (slovníků) a elektronických jazykových pomůcek (např. slovníky Lingea). Dále byla zakoupena přenosná paměťová média (USB disky, 2 kusy) a doplňky k tiskárnám.

· Materiál:







 45 980.- Kč

Finanční prostředky v rámci této položky byly spotřebovány na nákup spotřebního materiálu: tonerů pro tiskárny, paměťových médií (CD ROM), kancelářského materiálu

· Stipendia:







 11 185.- Kč 

Stipendia byla vyplacena 3 studentům doktorských stud. programů a 3 studentům magisterských studijních programů, kteří se podíleli na přípravě učebních pomůcek a tvorbě studijního programu.   

Celkem:       301 613.- Kč

Z výše uvedeného přehledu je zřejmé, že čerpání finančních prostředků probíhalo v zásadě v souladu s návrhem projektu. Nebyla čerpána  částka plánovaná na služby (5000 Kč) a byla vyplacena nižší než plánovaná (o cca 4000 Kč) částka na stipendia studentů. Ve větší míře byly čerpány prostředky na drobný majetek (zejména odbornou literaturu) na úkor spotřebního materiálu. Finanční prostředky na cestovné nebyly plánovány ani čerpány. Celková částka neinvestičních prostředků přidělených pro řešení projektu byla přečerpána o cca 2000.- Kč. Tato částka bude ve vnitřním účetnictví VŠCHT Praha převeden k tíži ústavu 409.

Kopie přehledů čerpání jednotlivých položek rozpočtu z Finančního informačního systému jsou přiloženy za touto částí zprávy.

V Praze  13. 1. 2005

Doc. Ing. P. Hasal, CSc.        

6. Přílohy:

a) Studijní plány jednotlivých ročníků studijního programu Process Engineering and Management

b) Sylaby předmětů obsažených ve studijním programu
Návrh

studijních plánů jednotlivých ročníků

bakalářského studijního programu

Process Engineering and Management

vyučovaného v anglickém jazyce

Fakulty chemicko-inženýrské 

Vysoké školy chemicko-technologické v Praze  
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*Student may choose any course open for the 3rd semester at any faculty 

of the ICTP. The elective Courses can possibly be completed in the Czech 

language.

*Student may choose any course open for the 4th semester at any faculty of the 

ICTP. The Facultative Courses can possibly be completed in the Czech 

language.

Total:

Total:

Elective Courses for the  3rd Semester*

Elective Courses for the  4th Semester*

Students choose either all courses listed under Option I or all courses 

listed under Option II.

Students choose either all courses listed under Option I or all courses listed 

under Option II.





Totals:

Totals:

Mathemat. Methods in Engng.

Process Safety and Reliability

Intro. to Math. Optimization



Principles of Marketing





Option II:

Option II:

Intro. to Management Sci.

Physical Chemistry II

Basic Logistics

Chem. Eng. Thermodynamics

Weekly load

Assessment

Credits

Option I:

Option I:

Totals:

Totals:

Semi-elective Courses

Weekly load

Assessment

Credits

Semi-elective Courses

English Language Course



Sports

Sports



Chemical Informatics





Biochemistry I

Analytical Chemistry I

Unit Operations I

Laboratory of Phys. Chem. I

Assessment

Credits

Physical Chemistry I

Unit Operations II

Study Year:  2

Winter Semester  (3)

Summer Semester  (4)

Required Courses

Weekly load

Assessment

Credits

Required Courses

Weekly load
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*Student may choose any Course open for the 5th semester at any faculty 

of the ICTP. The Facultative Courses can possibly be completed in the 

Czech language.

*Student may choose any Course open for the 6th semester at any faculty of the 

ICTP. The Facultative Courses can possibly be completed in the Czech 

language.

Total:

Total:

Elective Courses for the  5th Semester*

Elective courses for the  6th Semester*

Students choose either all courses listed under Option I or all Courses 

listed under Option II.

Students choose either all courses listed under Option I or all courses listed 

under Option II.

Quality Management I





Analytical Chemistry II

Totals:

Totals:

Legal Aspects of Quality

Process and System Design





Option II:

Option II:

Fluid Mech. & Heat Transfer I

Product Engineering

Software for Chem. Engineers

Math. Modelling of Processes

Weekly load



Assessment

Credits

Option I:

Option I:

Semi-elective Courses

Weekly load

Assessment

Credits



Oper. Syst.& Computer Networks



Totals:

Totals:

Semi-elective Courses

Applied Statistics







Assessment

Credits

Chem. Engineering Project

Bachelor's Thesis 

Specialised Laboratory

Phys.-Chem. Prop. of Subst.

Bachelor's Thesis Seminar

Lab. Course in Anal. Chem. I 

Measuring and Control Engineering



Study Year:  3

Winter Semester  (5)

Summer Semester  (6)

Required Courses

Weekly load

Assessment

Credits

Required Courses

Weekly load
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Introduction to Engineering Studies

Required Subjects

Credits

Assessment

*

Enterprise Economics

Assessment

Credits

Weekly load

Weekly load

Required Subjects

Study Year:  1

Winter Semester (1)

Semi-elective Subjects

Totals:

Balance Calculations

Spreadsheets Applications

Sports

Mathematics I

General and Inorganic Chemistry I

Toxicology and Ecology

Summer Semester (2)

Totals:

Sports

Option II:

Physics I

Enterprise Process Management



English Language Course

Option I:

Mathematics II

Organic Chemistry I

**Student may choose any subject open for the 2nd semester at any faculty of the ICTP. The 

elective subjects can possibly be completed in the Czech language.

Technical Presentations



Total:

Elective Courses for the 2

nd

 Semester

**

Weekly load

Assessment

Credits

Information Sources

Students choose either all courses listed under 

Option I

 or all courses listed under 

Option II.



ii) Each student has complete at least two semesters of 

Sports

 (weekly load: 0/2/0) 

organised by the Department of Sports within a period of semesters 1 - 4

i) Each student has complete two semesters of 

English Language Course

 (weekly loads: 

0/2/0) organised by the Department of Foreign Languages within a period of semesters 2 

- 3

Technical Presentations

iii) Each student has complete 

Summer or Winter Training Course 

organised by the 

Department of Sports within a period of semesters 2 - 5

Totals:

Software for Chemical Engineers




Sylaby předmětů zahrnutých v návrhu bakalářského studijního programu

Process Engineering and Management
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Language:

Czech, English

1

Subject Title

3/3/0 Ex

7

Weekly Load and Assessment:

Credit:

Mathematics I

Derivatives, Mean value theorem, L’ Hospital’s rule. Partial derivatives. 

Monotone functions, extreme values of a function, asymptotes of the graph. 

Elements of Mathematical Logic. Introduction to calculus

Continuity and limits of the functions of one and two variables.



Course provider:

Department of Mathematics

Module Content:



Newton’s methods. Taylor’s formula with remainder. Differential. 

Curves in plane, tangent vector. Polar coordinates. 

Matrices and Determinants. Inverse matrix.

The systems of linear algebraic equations. Gauss-Jordan method. Cramer’s rule. 

Techniques of integration. 

Improper integrals. Numerical integration. The mean value theorem for integrals.

Ordinary differential equations of the first order. Separable equations. Euler’s method. 

Linear differential  equations of the first order and their applications.

The space R^n , geometry in R^3, vectors, dot and cross products. 

Antiderivative. Definite integral. Geometric and physical applications. 

[image: image5.wmf]Number

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Calculation of costs and outputs

Non-absorbent calculation processes

Specific calculation processes in company of chemical and food industry

Subject Title

B1, B3

Enterprise Economics

2/1/0 C,Ex

Credit:

4

Weekly Load and Assessment:

Language:

Czech



Course provider:

Department of Economics anf Management



Module Content:

Company in the market  economy

Structure of business activities

Property and capital structure of a company

Economic and business competence of a company

Maintenance systems

Specifics of work-flow, performance evaluation, productivity of labour and wages

Costs and their classification, costs functions

Company financing and valuation of capital investments

Production process and its structure

Basic items of the production process, performance indicators, standards and their position

Production equipment and capacity, depreciation



[image: image6.wmf]Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Balance Calculations

Language:

Czech, English

B1

Subject Title

0/2

2

Weekly Load and Assessment:

Credit:

Chemical formulas. Examples.

Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

Mixtures and their composition, conversion of concentration data. Examples.



Course provider:

Department of Chemical Engineering

Module Content:



Fundamentals of material balances, block diagram and description of the process. Examples.

Steady-state balancing of the system without chemical reaction. Examples.

Complex balancing problems. Examples.

Test.

Solution of selected problems.

Test. Chemical reaction - stoichiometric calculations. Examples.

Solution of selected problems.

Balancing of the system with chemical reaction, conversion, yield. Examples.

Solution of selected problems.

Solution of selected problems. 
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Basic of Visual Basic for Application (VBA): basic objects, operations, syntactic representation.

VBA: Making user functions.

Course provider:

Language:

Czech, English

Prerequisities:

Application of Computer Science

Module Content:

Overview of spreadsheet MS EXCEL: tables, graphs, functions, macros.

MS EXCEL: Linking with other programs, data import and export, filtration, finding, sorting, Pivot 

tables and Pivot charts.

Subject Title

VBA: Solving of non-linear equation, optimalization tasks.

Project 2.

VBA: Data analysis - regression, correlation.

VBA: Statistical analysis, basic statistical tests.

VBA: Solving of ODR problem.

VBA: Basic balance calculations as solving of system of linear equations. 

VBA: Making user programs.

Project 1.

VBA: Experimental data processing - numerical integration and derivation.

Semester:

MS EXCEL: Making macros.

Spreadsheet Applications



Department of Computing and Control Engineering



Weekly Load and Assessment:

2/1/0 

Credit:

3
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Geometric optics: Basic concepts, reflection and refraction, optical instruments: magnifying glass, 

microscope, telescope.

Basic concepts of modern physics: The photoelectric effect, X-rays, the particle-wave duality, absorption, 

emission, laser.

Alternating current circuits: Generator. Power. Impedance, phase shift, serial resonance circuit.

Wave optics: concept of light, interference, thin film, sigle-slit diffraction, diffraction grating, polarization, 

optical activity.

Magnetic field: Magnetic force. Mass spectrograph, electric measurement instruments, cyclotron, the Hall 

effect. Biot-Savart law, Ampere's law. Magnetic fields in matter.

Electromagnetic field: electromagnetic induction, proper and mutual inductance. Electromagnetic waves, 

energy of electromagnetic field.

Electrostatic field: Coulomb's law. Electric dipole. Potential, voltage, work. Capacitor, dielectric polarization. 

Charge motion in an electric field.

Direct current circuits: Ohm's law, Joule law. Kirchhoff's rules. Current, voltage and resistance 

measurements.

Waves: description, propagation velocity, intensity. Huygens principle, refraction and reflection, Snell law. 

Interference, standing waves.

Basic concepts of mechanics II: Moment of inertia, torque, angular momentum. Work, power and energy in 

rotational motion. Rolling motion of rigid bodies. Static equilibrium conditions, center of gravity.

Introduction to the kinetic theory of gases: Kinetic interpretation of presure and temperature. Average kinetic 

energy of molecules. Velocity distribution of molecules. Mean free path of a molecule.

Basic concepts of mechanics I: Force, the Newton's laws, work, power, kinetic and potential energy. 

Conservation of mechanical energy and linear momentum, elastic and inelastic collisions.

Module Content:

Mathematics I

Course provider:

Department of Physics and Measurements



Continuum and fluid mechanics: Forces in continuum, deformation, Hooke's law. Hydrostatic presure, 

Archimedes' law. Bernoulli's equation, real liquid flow.

Oscillations: undamped, damped and forced harmonic oscillations. Composed oscillations.

Credit:

7

Language:

Czech, English

Subject Title

Physics I



Weekly Load and Assessment:

3/2/0 Ex

[image: image9.wmf]Number

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Controlling

Subject Title

Enterprise Process Management

B2, B6

Weekly Load and Assessment:

2/1/0 c,Ex

Credit:

4

Language:

Czech

Enterprise Economics

Course provider:

Department of Economics and Management  



Module Content:

Management - structure, functions

Corporate planning, strategic planning

Concept and stucture of plans

Marketing in corporate planning

Implementation of marketing strategy

Quality management, Environmental management

Quality management, Environmental management - methods

Human resources management - team building and forming

Information technology in management

Management of material flows

Supply chain management

Organization structure

Human resources management
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Triple integrals. Applications. Cylindrical and spherical coordinates.

Line integral of scalar and vector field.

Differential form, exact differential form, Potential vector field.

Line integrals independent of the path.

Double integrals. Fubini theorem, Substitution in double integral. Improper integrals.

Differential calculus in R^n. The functions of two and more variables.

Directional and partial derivatives. Tangent plane. Gradient. Newton’s method.

Taylor’s formula. The Hessian and extreme values. Method of least squares.

Implicit function theory.

Linear differential equations of n-th order. 

The system two linear and nonlinear differential equations of the first order.

Predator-Prey models: Lotka-Wolterra System.

Geometry in R^3 (R^n). Metrics in R^n.

Subject Title

2

Weekly Load and Assessment:

3/4 Ex

Mathematics II

Credit:

8

Language:

Czech, English

Mathematics I

Course provider:

Department of Mathematics

Linear space, base, dimension. The space C(I). Linear mapping.



Module Content:
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

MS FRONT PAGE: Basic page layout, texts, pictures, tables, links, forms.

MS FRONT PAGE: Navigators, frames.

Projekt 1: Computer presentation in MS POWER POINT.

Project 2: Web pages in MS FRONT PAGE.

Audio and video usage.

Course provider:

Department of Computing and Control Engineering

Subject Title

Semester:

Technical Presentation

B6

Weekly Load and Assessment:

2/1/0

Credit:

3

Czech, English

Prerequisities:

Application of Computer Science

Language:

Basic types of technical reports and publications, typographic rules and standards of 

technical publication. 

COREL DRAW: Computer drawing of technical pictures and schemes.

COREL PHOTO PAINT: Graphic master and photo editing, scanning.



Module Content:

Specificities of technical publication, Copyright Act.

Technical information resources, Internet usage.

General principles of lecturing and preparing of lecture supported by computer.

MS POWER POINT: Basic operations, texts, pictures, tables, graphs.

MS POWER POINT: Object animations, action buttons, slide transitions.

General principles of web design, HTML language. 

[image: image12.wmf]Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Software for Chemical Engineers

Language:

Czech, English

M1

Subject Title

2/2/0 Ex

5

Weekly Load and Assessment:

Credit:

Programming language FORTRAN - commands, input/output operations.

Work in the integrated environment of DIGITAL (Compaq) Visual Fortran. 

Basic skils concerning the work on PC under OS Windows.

Course provider:

Department of Chemical Engineering

Module Content:



General approach to the design of SW. Analysis of the problem and conceptual design.

Introduction. Types of software products. SW life cycle. Chemical engineering problems and 

their solution with SW.

System MATLAB - environment and basic operations. 

System MATLAB - solution of chemical engineering problems. 

Programming languages, their types. Characteristics and typical use of most common 

languages. Processing of the program source code. Compilers and linkers.

Programming technologies for effective development of programs. Structured programming. 

System Maple - solution of chemical engineering problems. 

System Maple - environment and basic operations. 

System Polymath, purpose and utilisation.

Integrated mathematical software - generally. Numeric, symbolic and graphical operations. 

Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, 

NAG, etc. 

Programming language FORTRAN - architecture, construction of a program, data types, 

declarations, expressions.



[image: image13.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Select SQL command, types of table join and their implementation

User defined forms, summary reports

Applications design in database systems, architecture client-server, networking

Database linking with other applications, linking methods

Real-time process databases, process data processing

Query design, usage of SQL query form

Modern database systems, technology of data processing, database operations

Tables, data types, indexing, browsing and modification of databases

Basic database models, normal forms, relations between tables, data integrity

Query language SQL, basic commands, types of commands

Database systems application for data collection, storing and processing of measured data

5

Language:

Czech, English

Application of Computer Science



Module Content:

Modelling of processes in information systems, types of information systems

Basics of information theory, representation of information, coding, safety of data transfer

Basics of cryptography, user authentication, digital signature, network safety

Information Systems

B3

Course provider:

Department of Computing and Control Engineering

Subject Title

Weekly Load and Assessment:

2/2/0 Ex

Credit:

[image: image14.wmf]Number

403xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

2nd law of thermodynamics, entropy. Entropy changes on selected processes.

Helmholtz and Gibbs energy, their significance. 3rd law of thermodynamics.

Gibbs phase law, vapour-liquid equilibrium in ideal systems, phase diagrams.

Solubility of gases in liquids, equilibria in condensed systems.

Material balance of chemical reactions. Equilibrium constant. Equilibria in electrolyte systems.

Equilibrium composition. Reactions in gaseous phase.

Galvanic cells, symbols, usage, Nernst equation.

Basic terminology of chemical kinetics, reaction rate, integration of rate equations.

Phase equilibria in single-component systems, Clapeyron equation.

Partial molar quantities, activity, chemical potential, standard states.

Mathematics I, Physics I

Course provider:

Department of Physical Chemistry

Module Content:



Basic terminology, thermodynamic system, thermodynamic process, state properties.

State behaviour of gases, equation of state of ideal gas. Real gas and its behaviour.

1st law of thermodynamics. Internal energy, heat, work.

Enthalpy, heat of reaction, standard enthalpy of formation. Hess and Kirchhoff's laws.

Physical Chemistry I

Language:

Czech, English

B3

Subject Title

3/2/0 Ex

7

Weekly Load and Assessment:

Credit:



[image: image15.wmf]Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

Drying of solids, enthalpic humidity chart. Batch and continual dryers.

Chemical reactors and bioreactors, basic types. Material and enthalpy balance.

Diffusion separation processes. Mass exchangers. Equilibrium plate.

Membrane separation processes, modules, types of membranes, driving forces. Design.

Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

Flash and differential distillation of binary mixtures. Rectification in staged column.

Absorption: equipment, staged and packed columns. Adsorption.

Heat exchangers: types and design. Evaporators: types and design. Crystallization.

Mathematics I, Physics I, Physical Chemistry I

Course provider:

Department of Chemical Engineering

Module Content:



Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

Basic terminology. Systems. Principles of balancing. Mass and mole balance.

Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

Unit Operations of Chemical Engineering I

Language:

Czech, English

B4

Subject Title

2/3/0 Ex

6

Weekly Load and Assessment:

Credit:

[image: image16.wmf]Number

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Subject Title

Introduction to Management Science

M 1

Weekly Load and Assessment:

2/2 c, Ex

Credit:

7

Language:

Czech, English

Matamatical optimization

Course provider:

Department of Economics and Management



Module Content:

Methods of management science, usage areas

Model creation, specific problems of econometrical models, results implenentation

Deterministic plant balance models

Balance models for cost accounting and operative planning

Assembly problems in balance models

Net analysis, basic theory of graphs, folws in nets

Algorithm for maximal and minimal net flow finding, usage

Parametrical programming, usage in sensitivity analysis

Multicriretial programming

Integer linear programming, managerial applications

Construction of  node and arc nets, timatables and nets

Time analysis of nets, resources analysis

Matematical programming, primar and dual algorithm 

Transport models, cutting plans 



[image: image17.wmf]Number

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Subject Title

Basic Logistics

B 6

Weekly Load and Assessment:

3/2 c, Ex

Credit:

7

Language:

Czech, English

Basic Logistic

Course provider:

Department of Economics and Management



Module Content:

Logistics, logistical system, logistical chain

Logistical goals, cuctomer services

Logistical activities, logistical costs, logistical capital expenses

Structure of purchasing process, types of purchasing situations 

Economic order quanity, lead time

Manufacturing process management, batch amount, manufacturing cycle

Principles of production process planning and management

Storage systems, technology, management, stock management

Transport systems, choice of optimal transport type

Organization of logistics in plant

Push and pull manufacturing process systems

Distribution chain, role of distribution in logistical systém

Distribution chain structure, basic distribution strategies

Transport package, pallets, containers

[image: image18.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Subject Title

Introduction to Mathematical Optimization

5

Weekly Load and Assessment:

2/2/0 Ex

Credit:

5

Language:

Czech, English

Mathematics I

Course provider:

Department of Mathematics



Module Content:

Problems of mathematical optimization.        

Linear programming.

Convex polyhedra.

Simplex method.

Duality of linear programming.

Integer programming, totally unimodular matrices.

Basic notions of graph theory.

Kuhn-Tucker conditions.

Numerical methods for nonlinear programming.

Convex functions, positive semidefinite matrices.

Shortest path problem.

Tree, spanning tree, greedy algorithm. 

Discrete optimalization problems as problems of integer programming.

Nonlinear optimization.
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Subject Title

Mathematical Methods in Engineering

B4

Language:

Czech, English

Mathematics, Algorithmisation and Programming

Weekly Load and Assessment:

3/2/0 Ex

Credit:

7

Numerical and symbolical methods of linear algebra, sparse matrices 

Course provider:

Department of Computing and Control Engineering



Module Content:

Algorithmic tools of computing methods, MATLAB programming environment

Numerical and visualisation methods, object graphics, programming tools

Symbolic methods in engineering

Modelling and simulation in the Simulink environment

Methods of numerical and symbolic interpolation, differentiation and integration 

Data processing, linear approximation, the least square method, modelling tools

Nonlinear approximation, gradient method, numerical optimisation

Algorithmic tools for solution of nonlinear equations, iterative algorithms, symbolic methods

Numerical and symbolical methods of solution of ordinary differential equations, modelling

Systems of ordinary differential equations, boundary value problems, modelling in Simulink

Computer project

Modeling of dynamical systems, selected numerical and visualisation blocks, Simulink

Remote data processing, MATLAB WWW server

[image: image20.wmf]Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Unit Operations of Chemical Engineering II

Language:

Czech, English

B5

Subject Title

2/3/0 Ex

6

Weekly Load and Assessment:

Credit:

Single-phase flow through porous material, pressure drop. Multi-phase flow.

Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

Unit Operations of Chemical Engineering I

Course provider:

Department of Chemical Engineering

Module Content:



Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

Adsorption and chromatography. Crystallization from solutions. Crystallizers.

Mass transfer by convection and diffusion. Mass transfer between phases.

Mass transfer in staged and continuous separation processes.

Continuous rectification of binary and multicomponent mixtures.

Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow. 

Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.
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Number

402xxx

Semester:

4

Weekly Load and Assessment:

2/1/0 Ex

Credit:

4

Language:

Czech, English

Prerequisities:

Course provider:

Department of Analytical Chemistry

Module Content:

1.

Basic terms in analytical 

2.

Equilibrium in water 

3.

Equilibrium in water 

4.

Chemical methods of 

5.

Gravimetry, titrimetric 

6.

Titrimetric analysis

7.

Titrimetric analysis

8.

Electroanalytical methods, 

9.

Potentiometry

10.

Spectroscopy, basic terms

11.

Atomic absorption 

12.

Molecular absorption 

13.

Quantitative spectroscopy, 

14.

Separation techniques

[image: image22.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.





One-component phase equilibrium - saturated vapor pressure of liquids

Ideal-gas equation of state - determination of molar mass by V. Meyer's method

Conductivity of electrolytes - solubility product, infinite-dilution molar conductivity

Kinetics of first-order reaction

Calorimetry II - enthalpy of combustion 

Calorimetry I - heat of solution of inorganic salts

Temperature dependence of solubility of salts

Colligative properties - freezing point depression

Module Content:

Phase diagrams of two-components condensed system - solid-liquid equilibrium

Physical Chemistry I

Course provider:

Department of Physical Chemistry



Credit:

3

Language:

Czech, English

Subject Title

Laboratory of Physical Chemistry I

B3

Weekly Load and Assessment:

0/0/4



[image: image23.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Diffusion, migration of ions in electric field, conductivity, Kohlrausch law.

Kinetics of chemical reactions, kinetic experiment and its evaluation.

Mechanism of chemical reactions, catalysis, photochemistry. Basic types of chemical reactors.

Real behaviour of gases, liquids and their mixtures (virial and multiconstant equations of state, CS 

Application of the 1st law of thermodynamics, temperature and pressure dependence of state 

Consequences of the 2nd law of thermodynamics, efficiency of heat engines, heat pumps.

Irreversible processes, Joule-Thomson coefficient, inversion temperature, condensation of gases.

Energetics of chemical reactions, reaction heat and methods for its determination.

Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

Yield of chemical reaction, decompositions of soulid substances, simultaneous equilibria.

Theory of electrolytical dissociation, equilibria in electrolyte solutions, pH, solubility constants.

Equilibrium electrochemical cells, classification, cells as energy sources.

Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

Ternary systems, Nernst distribution law, phenomena on phase boundaries.

Module Content:

Physical Chemistry I, Mathematics II

Course provider:

Department of Physical Chemistry



Credit:

7

Language:

Czech, English

Subject Title

Physical Chemistry II

B4

Weekly Load and Assessment:

3/2/0 Ex

[image: image24.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Phase equilibria in multi-component systems.

Thermodynamic systems, variables, units, description of states.

State behaviour of fluids (ideal gas, real gas, liquids, mixtures).

Classification of thermodynamic processes. 

Changes of energy work and heat. Internal energy an enthalpy.

Thermochemistry.

Thermodynamic laws and their implications.

Chemical equilibrium. Spontaneous chemical reaction 

Equilibrium constant of chemical reaction. Response of equilibria to the conditions.

Chemical equilibrium with enthalpy balance.

Phase equilibria of pure substances. Classification of phase transitions.

Gibbs phase rule. Phase diagrams.

Phase equilibria in one-component systems (fusion, vaporization, sublimation)

Phase equilibria in two-component systems. VLE, LLE, SLE.

Module Content:

Physical Chemistry

Course provider:

Department of Physical Chemistry



Credit:

4

Language:

Czech, English

Subject Title

Chemical Engineering Thermodynamics

B5

Weekly Load and Assessment:

1/2/0 Ex



[image: image25.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Vaporation rate of liquid  during vessel filling.Ventilation.

Source models for releases of vapours and liquids through holes and pipes.

Case histories. Human error function.Learning from accidents.

Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.

Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and 

Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

Event trees.Fault trees.

Toxic release and dispersion models.Pasquill-Gifford model. 



Course provider:

Department of Chemical Engineering

Module Content:



Toxicology.Models of dose:response curves.Probits.

MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors. 

Nature of the accident process. Acceptable risk.

Accident and loss statistic.Three significant disasters.

Process Safety and Reliability

Language:

Czech, English

M3

Subject Title

2/1/0 Ex

4

Weekly Load and Assessment:

Credit:

[image: image26.wmf]Number

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Channels of distribution.

Promotion. Advertising 

Personal selling. Direct marketing.Event marketing.

Marketing mix. Positioning. 

Brand management. 

Product and product manegement.

Price and pricing.

Consumer behaviour.

Industrial Buying.  

Market and Sales Forecasting.

Market analysis. Market segmentation. Consumer targeting. 

Module Content:

Introduction to Marketing. The marketing concept.

Marketing management. Consumer and B2B marketing. 

Marketing and competitive environment. 

Enterprise Economics

Course provider:

Department of Economics and Management



Credit:

7

Language:

Czech, German (English)

Subject Title

Principles of Marketing

B5

Weekly Load and Assessment:

3/2/0, c,Ex
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.







and classification of the individuall work stated by the supervisor.







research groups. The solution process is supervised by an appointed teacher.  

Later on students work individually under personal supervision of staff members.

Each student choses topic of his/her work from the list of problems, offered and approved by 

the department. Final classification  summarizes results of the introductory part of the course

Module Content:

The goal of the course is to introduce students to research activities of respective department. 

Chemical Engineering and in its organizational structure (research groups). 

The students, usually in groups of 2-3, are given simple problems provided by 



Course provider:

All Departments of the Faculty of Chemical Engineering



Credit:

3

Language:

Czech, English

Subject Title

Specialized Laboratory 



Weekly Load and Assessment:

0/3/0 credit with grade

[image: image28.wmf]Number

403xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Retrieval of data on internet.

Development of web documents.

Web project.

Utilization of relational data base management systems.

Databases of physico chemical data.

Data sharing and exchange.

Network protocols.

Periodical abstract journals, Chemical Abstracts Service.

Non-periodical abstract literature (Gmelin, Beilstein).

Basic rules of sophisticated storage and retrieval of data.

Sorting, indexing, keys.

Module Content:

Physico chemical data.How to get them and how to use them.

Identification of chemical compounds and their mixtures (graphic, textual, electronic).

Primary, secondary and tertiary chemical literature .

Mathematics I, Physics I, Physical Chemistry I

Course provider:

Department of Physical Chemistry



Credit:

4

Language:

Czech, English

Subject Title

Physico-Chemical Properties of Substances



Weekly Load and Assessment:

2/1/4 Ex



[image: image29.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

Iodimetric determination of glucose

Argentometric determination of halogenides with potentiometric indication

Spectrophotometric determination of Fe



Potentiometric measurement of pH



Course provider:

Department of Analytical Chemistry

Module Content:



Determination of Bi and Pb with EDTA

Determination of Ca with potassium permanganate

Gravimetric determination of iron

Gravimetric determination of nickel

Laboratory Course in Analytical Chemistry I 

Language:

Czech, English

5

Subject Title

0/0/6 Ex

4

Weekly Load and Assessment:

Credit:

[image: image30.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.







suitable method of solution, survey of required data and the actual solution of the problem. 

Students have to prepare the report describing the problem, its solution and results and this 

report has to be defended in the final consultation with the professor, who supervised the 

progress of the work during the semester.

those used in the basic course of chemical engineering etc. Assigned projects simulate (on

the level corresponding to the knowledge of students) real industrial problems in production 

plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the 

team-work. The project is comprehensive and it includes problem analysis, selection of the 

Module Content:

The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-

Unit Operations I to practical and more complex problems, e.g., problems consisting of 

several unit operations, problems requiring more advanced methodologies of solution than 

Mathematics I, Physical Chemistry I, Unit Operations I

Course provider:

Department of Chemical Engineering



Credit:

1

Language:

Czech, English

Subject Title

Chemical Engineering Project

B5

Weekly Load and Assessment:

0/1/0 credit with grade



[image: image31.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Heat radiation, fundamental concepts and relations.

Radiation shields, effects of radiation on measurement of flowing gas temperature.

Unsteady-state one-dimensional heat conduction. Fourier method.

Heat convection in laminar fluid flows.

Heat transfer at film condensation and free convection.

Heat transfer in turbulent flows. Methods of analogy.

Conservation of mass, linear momentum and energy. Inviscid flow.

Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

Introduction to fluid mechanics, history. Hydrostatics.

Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

Introduction to heat transfer. One-dimensional steady-state heat conduction.

Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

Mathematics I, Unit Operations of Chemical Engineering I

Course provider:

Department of Chemical Engineering

Module Content:



Fluid Mechanics and Heat Transfer - I

Language:

Czech, English

M1

Subject Title

2/2/0 Ex

5

Weekly Load and Assessment:

Credit:

[image: image32.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Software for Chemical Engineers

Language:

Czech, English

M1

Subject Title

2/2/0 Ex

5

Weekly Load and Assessment:

Credit:

Programming language FORTRAN - commands, input/output operations.

Work in the integrated environment of DIGITAL (Compaq) Visual Fortran. 

Basic skils concerning the work on PC under OS Windows.

Course provider:

Department of Chemical Engineering

Module Content:



General approach to the design of SW. Analysis of the problem and conceptual design.

Introduction. Types of software products. SW life cycle. Chemical engineering problems and 

their solution with SW.

System MATLAB - environment and basic operations. 

System MATLAB - solution of chemical engineering problems. 

Programming languages, their types. Characteristics and typical use of most common 

languages. Processing of the program source code. Compilers and linkers.

Programming technologies for effective development of programs. Structured programming. 

System Maple - solution of chemical engineering problems. 

System Maple - environment and basic operations. 

System Polymath, purpose and utilisation.

Integrated mathematical software - generally. Numeric, symbolic and graphical operations. 

Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, 

NAG, etc. 

Programming language FORTRAN - architecture, construction of a program, data types, 

declarations, expressions.



[image: image33.wmf]Number

402xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Mass spectrometry

Sampling and preparation of probes

Analytical data processing, systems of quality management

Molecular absorption spectrometry

Molecular luminescence spectrometry

Infrared and Raman's spectrometry

Nuclear magnetic resonance spectrometry

Coulometry, electrogravimetry

Voltametry

Atomic emission spectroscopy

Electron spectroscopy

Module Content:

Gas chromatography

Liquid chromatography

Electromigration methods

Analytical Chemistry I

Course provider:

Department of Analytical Chemistry



Credit:

4

Language:

Czech, English

Subject Title

Analytical Chemistry II

5

Weekly Load and Assessment:

2/1/0 Ex

[image: image34.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Environmental laws

Environmental laws

Databases of laws

Databases of laws

Directions in EU

Regulations in EU

Regulations in EU

Conformity assessment laws and regulations

Conformity assessment laws and regulations

Directions in EU



Course provider:

Department of Analytical Chemistry

Module Content:



Law No.22

Law No.22

Quality laws in Czech Republic

Quality laws in Czech Republic

Legal Aspects of Quality

Language:

Czech, English

9

Subject Title

1/0/0 Ex

2

Weekly Load and Assessment:

Credit:



[image: image35.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

System ISO/IEC 17025

System ISO/IEC 17025

Information systems in laboratory

Quality manual

OECD GLP

Role of quality manager

Principles of controlled documentation

Internal audits

Management reviews

OECD GLP

Analytical Chemometrics

Course provider:

Department of Analytical Chemistry

Module Content:



Technical standards

Quality systems in analytical laboratory

General principles of testing

Conformity assessment

Quality Management I

Language:

Czech, English

8

Subject Title

2/0 Ex

3

Weekly Load and Assessment:

Credit:

[image: image36.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Measuring and Control Engineering

Language:

Czech, English



Subject Title

2/0/2 Ex

4

Weekly Load and Assessment:

Credit:

Simulation of processes described by systems of ordinary differential equations using simulation 

languages

Description of dynamic behaviour of systems, their classification, PID control, feedback control 

loops

Basic terms of measurement and control, measurement and control loops in technological 

charts 

Analysis of technological systems, mathematical modeling of processes using the mass and 

energy balances

Mathematics, Physics, Chemical Engineering

Course provider:

Department of Physics and Measurements and 

Department of Computing and Control Engineering

Module Content:



Methods of controller design, multiple-loop control, basic application of control loops in chemical 

technology

Basic principles of digital signal processing, digital and adaptive controllers

Measurement of chemical properties and composition

Computer control and information industrial systems – strucutes, main principles of function, 

design

Industrial measurement; microprocessor supported measurement, intelligent sensors

Pressure measurement and pressure transducers

Temperature measurement, thermocouples, RTD, thermistors, radiation thermometers

Level measurement, mechanical and electrical level sensors

Flow measurement, flow sensors, mass-flowmeters

Logical control of technological processes, programmable logic controllers (PLC)



[image: image37.wmf]Number

445xxx

Semester:

Prerequisities:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Basic structure of HTML, DHTML, differences PHP and ASP

Certificates, electronic signature, HTTPS, FTPS, security in computer network, encryption

TCP/IP - protocol, application; Telnet, FTP, HTTP

E-mail, electronic conference

Search network services, WEB servers - IIS, Apache

Access rights, directory structure, domains in MS Windows

Access rights, directory structure, domains in LINUX

MS Windows Server - basic properties

Operating systems MS Windows XP

X windows - application

Course provider:

Department of Computing and Control Engineering



Module Content:

Operating systems - basic terms, evolution, summary, history of Internet

Computer networks - structure, characteristic, ISO/OSI model, basic terms

Characteristics of computer networks, LAN

LINUX - basic properties

Application of Computer Science

Weekly Load and Assessment:

2/2/0 Ex

Credit:

5

Subject Title

Operating Systems and Computer Networks



Language:

Czech, English

[image: image38.wmf]Number

445xxx

Prerequisities:

Course provider:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

The idea of a model and modelling. Modelling postulates.

Modelling methods. Basic terms of continuum mechanics.

Heat and mass transfer equations. 

Models of batch and continuous-stirred chemical reactors dynamics.

Models of bioreactor dynamics.

Static and dynamic behaviour models.

Models of liquid and gases storage tanks dynamic. Models of short and long pipeline dynamics.

Models of heat exchanger dynamics - lumped parameter systems

Models of heat exchanger dynamics - distributed parameter systems

Models of plate and packed column mass exchangers

Module Content:

Kinetics of heat and mass transfer. Phase equilibrium. Chemical kinetics, chemical equilibrium.

Department of Computing and Control Engineering

Credit:

Chemical Engineering

5



Hydrodynamics models of flow and their classification. Dynamic characteristics of ideal mixing flow 

and plug-flow models

Models of the ideal mixing tank-in series with and without back-flow 

Axial dispersion model equations. Combined models. Discrimination of models for flow systems.

Subject Title:

Semester:

M1

Czech, English

Mathematical Modelling of Processes

Weekly Load and Assessment:

Language:

2/2/0  Ex



[image: image39.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Materials for tissue engineering. Cellular structure of materials and biomaterials.

Nano-structured materials. Surface modification of materials, deposition of surface layers.

Primary to quaternary recyling of material and energy content of wastes.

Production of various dispersions in food industry. Detergents, paints and varnishes.

Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

Polymers, their molecular and meso-scopic architecture. Processing of plastics.

New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

Module Content:

Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

Polydisperse systems and their characterization. Method of population balances.

Mathematics I, Unit Operations I, Physical Chemistry I

Course provider:

Department of Chemical Engineering



Credit:

4

Language:

Czech, English

Subject Title

Product Engineering

M2

Weekly Load and Assessment:

2/1/0 Ex

[image: image40.wmf] 

Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Materials for tissue engineering. Cellular structure of materials and biomaterials.

Nano-structured materials. Surface modification of materials, deposition of surface layers.

Primary to quaternary recyling of material and energy content of wastes.

Production of various dispersions in food industry. Detergents, paints and varnishes.

Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

Polymers, their molecular and meso-scopic architecture. Processing of plastics.

New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

Module Content:

Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

Polydisperse systems and their characterization. Method of population balances.

Mathematics I, Unit Operations I, Physical Chemistry I

Course provider:

Department of Chemical Engineering



Credit:

4

Language:

Czech, English

Subject Title

Product Engineering

M2

Weekly Load and Assessment:

2/1/0 Ex



[image: image41.wmf]General and Inorganic Chemistry I

  1st

  3/4 (3/3) Exam

8

  Czech, English

 

 

Module content:

1.

Atomic structure, energy levels, atomic orbitals.

2.

Electronic configuration of atoms and ions. Periodic law.

3.

Molecular orbitals, energy and symmetry of MO. Electronegativity.

4.

Covalent bonding. Stereochemistry, VSEPR, hybridization.

5.

Ionic bonding, configuration and polarization of ions.

6.

Hydrogen. Types of bonding. Water and water solutions.

7.

Oxygen. Types of bonding. Oxidation-reduction reactions.

8.

The halogens. Types of bonding. General properties.

9.

Halogen compounds. Lewis theory of acids and bases.

10.

The chalcogens. Types of bonding. General properties.

11.

Chalcogen compounds. Catalysts.

12.

Nitrogen, types of bonding. Chemical equilibrium and chemical kinetics.

13.

Nitrogen compounds. Nonaqeous solvents.

14.

Phosphorus, types of bonding, phosphorus compounds. 

Language:

Prerequisities:

Subject Title:

Semester:

Weekly load and assessment:

Credits:



[image: image42.wmf]Toxicology and Ecology 

  1st

  2/0 Exam

  3

Module content:

1.

Types of dangerous chemical substances and their effects on living organisms

2.

Dangerous inorganic chemical compounds

3.

Dangerous organic chemical compounds

4.

Corrosive substances

5.

Explosive and flammable substances

6.

Toxic substances

7.

Legal aspects of activities involving dangerous chemicals

8.

Safe laboratory practice

9.

Safety equipment and emergency procedures

10.

Material safety data sheets and other information sources

11.

Environmental impact of production and application of chemicals

12.

Pollutant release and transportation register and related systems

Prerequisities:

Subject Title:

Semester:

Weekly load and assessment:

Credits:



[image: image43.wmf]Organic Chemistry I 

  3rd

  3/2 Exam

  6

  Czech, English

Module content:

1.

Classification of organic compounds, nomenclature

2.

Structure and stereochemistry of organic compounds

3.

Alkanes, cycloalkanes; physical and chemical properties, SR

4.

Alkenes, dienes, alkynes; physical and chemical properties. AR, AE, AN regioselectivity and stereoselectivity

5.

Describing a reaction; rate and equilibria, energy diagrams, transition states and intermediates

6.

Arenes, physical and chemical properties, SE

7.

Alkyl and aryl halides; physical and chemical properties.SN1, SN2, SNAr

8.

Organometallic compounds, preparation and synthetic application

9.

Alcohols, phenols, ethers; physical and chemical properties. Elimination reactions, mechanisms

10.

Organic compounds of sulfur, silicon and phosphorus

11.

Organic compounds of nitrogen; classification, chemical properties

12.

Aldehydes and ketones; physical and chemical properties, AN; redox reactions

13.

Carbonyl ?-substitution reactions. Oxo-enol tautomerism

14.

Carbonyl condensation reactions. The aldol reaction and condensation

Language:

Semester:

Weekly load and assessment:

Credits:

Subject Title:

[image: image44.wmf]Subject Title:

Biochemistry 

Semester:

  5th

Weekly load and assessment:

  3/0 Exam

Credits:

  4

Language:

  Czech, English

Module content:

1.

Living systems, composition and organization

2.

Biopolymers

3.

Amino acids, peptides, proteins

4.

Secondary, tertiary and quartery structure of proteins. Protein classification.

5.

Preparation and characterization of pure proteins

6.

Mono-, oligo- and polysaccharides

7.

Fatty acids, lipids and isoprenoids

8.

Nucleotides, nucleic acids

9.

Vitamins, antivitamins, coenzymes

10.

11.

Kinetics of enzyme reaction

12.

Supramolecular structures / biomembranes

13.

Applied enzymology

14.

Biochemical literature, research, presentation

Enzymes: common characteristic and classification, structure and form of occurrence, mechanism of 

action, effect of reaction conditions, regulation of activity, effect on reaction



[image: image45.wmf]Subject Title:

Chemical Informatics

Semester:

Weekly load and assessment:

  0/2

Credits:

  1

Language:

English

Prerequisities:

Module content:

This subject is taught for all students on 1st or 2nd year of curriculum. The main goal of this program is to 

understand the system and organization of scientific information with main orientation on chemistry. Students 

are learning practical knowledge working in library and having access to network resources in computer 

lecture room.

[image: image46.wmf]Applied Statistics

  2/1

  3

English

The instruction is provided at the Department of Mathematics

Module content:

1.

Elements of probability theory.

2.

Random variable, frequency distribution.

3.

Multidimensional variables, independence of variables.

4.

Parameters of random variables, mean, variance, covariance and correlation.

5.

6.

Random sample, sample statistics.

7.

Confidence intervals, point estimation.

8.

Testing of statistical hypotheses, testing of parameters.

9.

Goodness-of-fit and independence testing.

Fundamental types of distribution. Discrete types and continuous types of 

distribution. Quantiles and critical values.

Subject Title:

Semester:

Weekly load and assessment:

Credits:

Language:

Prerequisities:
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3
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1
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1

0

G
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11/10

4/3

Introduction to Engineering Studies

Required Subjects

Credits

Assessment

*

Enterprise Economics

Assessment

Credits

Weekly load

Weekly load

Required Subjects

Study Year:  1

Winter Semester (1)

Semi-elective Subjects

Totals:

Balance Calculations

Spreadsheets Applications

Sports

Mathematics I

General and Inorganic Chemistry I

Toxicology and Ecology

Summer Semester (2)

Totals:

Sports

Option II:

Physics I

Enterprise Process Management



English Language Course

Option I:

Mathematics II

Organic Chemistry I

**Student may choose any subject open for the 2nd semester at any faculty of the ICTP. The 

elective subjects can possibly be completed in the Czech language.

Technical Presentations



Total:

Elective Courses for the 2

nd

 Semester

**

Weekly load

Assessment

Credits

Information Sources

Students choose either all courses listed under 

Option I

 or all courses listed under 

Option II.



ii) Each student has complete at least two semesters of 

Sports

 (weekly load: 0/2/0) 

organised by the Department of Sports within a period of semesters 1 - 4

i) Each student has complete two semesters of 

English Language Course

 (weekly loads: 

0/2/0) organised by the Department of Foreign Languages within a period of semesters 2 

- 3

Technical Presentations

iii) Each student has complete 

Summer or Winter Training Course 

organised by the 

Department of Sports within a period of semesters 2 - 5

Totals:

Software for Chemical Engineers
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11/10

11/11

4/5

1/1

*Student may choose any course open for the 3rd semester at any faculty 

of the ICTP. The elective Courses can possibly be completed in the Czech 

language.

*Student may choose any course open for the 4th semester at any faculty of the 

ICTP. The Facultative Courses can possibly be completed in the Czech 

language.

Total:

Total:

Elective Courses for the  3rd Semester*

Elective Courses for the  4th Semester*

Students choose either all courses listed under Option I or all courses 

listed under Option II.

Students choose either all courses listed under Option I or all courses listed 

under Option II.





Totals:

Totals:

Mathemat. Methods in Engng.

Process Safety and Reliability

Intro. to Math. Optimization



Principles of Marketing





Option II:

Option II:

Intro. to Management Sci.

Physical Chemistry II

Basic Logistics

Chem. Eng. Thermodynamics

Weekly load

Assessment

Credits

Option I:

Option I:

Totals:

Totals:

Semi-elective Courses

Weekly load

Assessment

Credits

Semi-elective Courses

English Language Course



Sports

Sports



Chemical Informatics





Biochemistry I

Analytical Chemistry I

Unit Operations I

Laboratory of Phys. Chem. I

Assessment

Credits

Physical Chemistry I

Unit Operations II

Study Year:  2

Winter Semester  (3)

Summer Semester  (4)

Required Courses

Weekly load

Assessment

Credits

Required Courses

Weekly load
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0

0
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10/9
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3/4

*Student may choose any Course open for the 5th semester at any faculty 

of the ICTP. The Facultative Courses can possibly be completed in the 

Czech language.

*Student may choose any Course open for the 6th semester at any faculty of the 

ICTP. The Facultative Courses can possibly be completed in the Czech 

language.

Total:

Total:

Elective Courses for the  5th Semester*

Elective courses for the  6th Semester*

Students choose either all courses listed under Option I or all Courses 

listed under Option II.

Students choose either all courses listed under Option I or all courses listed 

under Option II.

Quality Management I





Analytical Chemistry II

Totals:

Totals:

Legal Aspects of Quality

Process and System Design





Option II:

Option II:

Fluid Mech. & Heat Transfer I

Product Engineering

Software for Chem. Engineers

Math. Modelling of Processes

Weekly load



Assessment

Credits

Option I:

Option I:

Semi-elective Courses

Weekly load

Assessment

Credits



Oper. Syst.& Computer Networks



Totals:

Totals:

Semi-elective Courses

Applied Statistics







Assessment

Credits

Chem. Engineering Project

Bachelor's Thesis 

Specialised Laboratory

Phys.-Chem. Prop. of Subst.

Bachelor's Thesis Seminar

Lab. Course in Anal. Chem. I 

Measuring and Control Engineering



Study Year:  3

Winter Semester  (5)

Summer Semester  (6)

Required Courses

Weekly load

Assessment

Credits

Required Courses

Weekly load
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Language:

Czech, English

1

Subject Title

3/3/0 Ex

7

Weekly Load and Assessment:

Credit:

Mathematics I

Derivatives, Mean value theorem, L’ Hospital’s rule. Partial derivatives. 

Monotone functions, extreme values of a function, asymptotes of the graph. 

Elements of Mathematical Logic. Introduction to calculus

Continuity and limits of the functions of one and two variables.



Course provider:

Department of Mathematics

Module Content:



Newton’s methods. Taylor’s formula with remainder. Differential. 

Curves in plane, tangent vector. Polar coordinates. 

Matrices and Determinants. Inverse matrix.

The systems of linear algebraic equations. Gauss-Jordan method. Cramer’s rule. 

Techniques of integration. 

Improper integrals. Numerical integration. The mean value theorem for integrals.

Ordinary differential equations of the first order. Separable equations. Euler’s method. 

Linear differential  equations of the first order and their applications.

The space R^n , geometry in R^3, vectors, dot and cross products. 

Antiderivative. Definite integral. Geometric and physical applications. 

[image: image51.wmf]Number

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Calculation of costs and outputs

Non-absorbent calculation processes

Specific calculation processes in company of chemical and food industry

Subject Title

B1, B3

Enterprise Economics

2/1/0 C,Ex

Credit:

4

Weekly Load and Assessment:

Language:

Czech



Course provider:

Department of Economics anf Management



Module Content:

Company in the market  economy

Structure of business activities

Property and capital structure of a company

Economic and business competence of a company

Maintenance systems

Specifics of work-flow, performance evaluation, productivity of labour and wages

Costs and their classification, costs functions

Company financing and valuation of capital investments

Production process and its structure

Basic items of the production process, performance indicators, standards and their position

Production equipment and capacity, depreciation

[image: image52.wmf]Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Balance Calculations

Language:

Czech, English

B1

Subject Title

0/2

2

Weekly Load and Assessment:

Credit:

Chemical formulas. Examples.

Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

Mixtures and their composition, conversion of concentration data. Examples.



Course provider:

Department of Chemical Engineering

Module Content:



Fundamentals of material balances, block diagram and description of the process. Examples.

Steady-state balancing of the system without chemical reaction. Examples.

Complex balancing problems. Examples.

Test.

Solution of selected problems.

Test. Chemical reaction - stoichiometric calculations. Examples.

Solution of selected problems.

Balancing of the system with chemical reaction, conversion, yield. Examples.

Solution of selected problems.

Solution of selected problems. 

[image: image53.wmf]Number
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Basic of Visual Basic for Application (VBA): basic objects, operations, syntactic representation.

VBA: Making user functions.

Course provider:

Language:

Czech, English

Prerequisities:

Application of Computer Science

Module Content:

Overview of spreadsheet MS EXCEL: tables, graphs, functions, macros.

MS EXCEL: Linking with other programs, data import and export, filtration, finding, sorting, Pivot 

tables and Pivot charts.

Subject Title

VBA: Solving of non-linear equation, optimalization tasks.

Project 2.

VBA: Data analysis - regression, correlation.

VBA: Statistical analysis, basic statistical tests.

VBA: Solving of ODR problem.

VBA: Basic balance calculations as solving of system of linear equations. 

VBA: Making user programs.

Project 1.

VBA: Experimental data processing - numerical integration and derivation.

Semester:

MS EXCEL: Making macros.

Spreadsheet Applications



Department of Computing and Control Engineering



Weekly Load and Assessment:

2/1/0 

Credit:

3

[image: image54.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Geometric optics: Basic concepts, reflection and refraction, optical instruments: magnifying glass, 

microscope, telescope.

Basic concepts of modern physics: The photoelectric effect, X-rays, the particle-wave duality, absorption, 

emission, laser.

Alternating current circuits: Generator. Power. Impedance, phase shift, serial resonance circuit.

Wave optics: concept of light, interference, thin film, sigle-slit diffraction, diffraction grating, polarization, 

optical activity.

Magnetic field: Magnetic force. Mass spectrograph, electric measurement instruments, cyclotron, the Hall 

effect. Biot-Savart law, Ampere's law. Magnetic fields in matter.

Electromagnetic field: electromagnetic induction, proper and mutual inductance. Electromagnetic waves, 

energy of electromagnetic field.

Electrostatic field: Coulomb's law. Electric dipole. Potential, voltage, work. Capacitor, dielectric polarization. 

Charge motion in an electric field.

Direct current circuits: Ohm's law, Joule law. Kirchhoff's rules. Current, voltage and resistance 

measurements.

Waves: description, propagation velocity, intensity. Huygens principle, refraction and reflection, Snell law. 

Interference, standing waves.

Basic concepts of mechanics II: Moment of inertia, torque, angular momentum. Work, power and energy in 

rotational motion. Rolling motion of rigid bodies. Static equilibrium conditions, center of gravity.

Introduction to the kinetic theory of gases: Kinetic interpretation of presure and temperature. Average kinetic 

energy of molecules. Velocity distribution of molecules. Mean free path of a molecule.

Basic concepts of mechanics I: Force, the Newton's laws, work, power, kinetic and potential energy. 

Conservation of mechanical energy and linear momentum, elastic and inelastic collisions.

Module Content:

Mathematics I

Course provider:

Department of Physics and Measurements



Continuum and fluid mechanics: Forces in continuum, deformation, Hooke's law. Hydrostatic presure, 

Archimedes' law. Bernoulli's equation, real liquid flow.

Oscillations: undamped, damped and forced harmonic oscillations. Composed oscillations.

Credit:

7

Language:

Czech, English

Subject Title

Physics I



Weekly Load and Assessment:

3/2/0 Ex

[image: image55.wmf]Number

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Controlling

Subject Title

Enterprise Process Management

B2, B6

Weekly Load and Assessment:

2/1/0 c,Ex

Credit:

4

Language:

Czech

Enterprise Economics

Course provider:

Department of Economics and Management  



Module Content:

Management - structure, functions

Corporate planning, strategic planning

Concept and stucture of plans

Marketing in corporate planning

Implementation of marketing strategy

Quality management, Environmental management

Quality management, Environmental management - methods

Human resources management - team building and forming

Information technology in management

Management of material flows

Supply chain management

Organization structure

Human resources management

[image: image56.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Triple integrals. Applications. Cylindrical and spherical coordinates.

Line integral of scalar and vector field.

Differential form, exact differential form, Potential vector field.

Line integrals independent of the path.

Double integrals. Fubini theorem, Substitution in double integral. Improper integrals.

Differential calculus in R^n. The functions of two and more variables.

Directional and partial derivatives. Tangent plane. Gradient. Newton’s method.

Taylor’s formula. The Hessian and extreme values. Method of least squares.

Implicit function theory.

Linear differential equations of n-th order. 

The system two linear and nonlinear differential equations of the first order.

Predator-Prey models: Lotka-Wolterra System.

Geometry in R^3 (R^n). Metrics in R^n.

Subject Title

2

Weekly Load and Assessment:

3/4 Ex

Mathematics II

Credit:

8

Language:

Czech, English

Mathematics I

Course provider:

Department of Mathematics

Linear space, base, dimension. The space C(I). Linear mapping.



Module Content:

[image: image57.wmf]Number

445xxx

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

MS FRONT PAGE: Basic page layout, texts, pictures, tables, links, forms.

MS FRONT PAGE: Navigators, frames.

Projekt 1: Computer presentation in MS POWER POINT.

Project 2: Web pages in MS FRONT PAGE.

Audio and video usage.

Course provider:

Department of Computing and Control Engineering

Subject Title

Semester:

Technical Presentation

B6

Weekly Load and Assessment:

2/1/0

Credit:

3

Czech, English

Prerequisities:

Application of Computer Science

Language:

Basic types of technical reports and publications, typographic rules and standards of 

technical publication. 

COREL DRAW: Computer drawing of technical pictures and schemes.

COREL PHOTO PAINT: Graphic master and photo editing, scanning.



Module Content:

Specificities of technical publication, Copyright Act.

Technical information resources, Internet usage.

General principles of lecturing and preparing of lecture supported by computer.

MS POWER POINT: Basic operations, texts, pictures, tables, graphs.

MS POWER POINT: Object animations, action buttons, slide transitions.

General principles of web design, HTML language. 

[image: image58.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Software for Chemical Engineers

Language:

Czech, English

M1

Subject Title

2/2/0 Ex

5

Weekly Load and Assessment:

Credit:

Programming language FORTRAN - commands, input/output operations.

Work in the integrated environment of DIGITAL (Compaq) Visual Fortran. 

Basic skils concerning the work on PC under OS Windows.

Course provider:

Department of Chemical Engineering

Module Content:



General approach to the design of SW. Analysis of the problem and conceptual design.

Introduction. Types of software products. SW life cycle. Chemical engineering problems and 

their solution with SW.

System MATLAB - environment and basic operations. 

System MATLAB - solution of chemical engineering problems. 

Programming languages, their types. Characteristics and typical use of most common 

languages. Processing of the program source code. Compilers and linkers.

Programming technologies for effective development of programs. Structured programming. 

System Maple - solution of chemical engineering problems. 

System Maple - environment and basic operations. 

System Polymath, purpose and utilisation.

Integrated mathematical software - generally. Numeric, symbolic and graphical operations. 

Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, 

NAG, etc. 

Programming language FORTRAN - architecture, construction of a program, data types, 

declarations, expressions.
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Select SQL command, types of table join and their implementation

User defined forms, summary reports

Applications design in database systems, architecture client-server, networking

Database linking with other applications, linking methods

Real-time process databases, process data processing

Query design, usage of SQL query form

Modern database systems, technology of data processing, database operations

Tables, data types, indexing, browsing and modification of databases

Basic database models, normal forms, relations between tables, data integrity

Query language SQL, basic commands, types of commands

Database systems application for data collection, storing and processing of measured data

5

Language:

Czech, English

Application of Computer Science



Module Content:

Modelling of processes in information systems, types of information systems

Basics of information theory, representation of information, coding, safety of data transfer

Basics of cryptography, user authentication, digital signature, network safety

Information Systems

B3

Course provider:

Department of Computing and Control Engineering

Subject Title

Weekly Load and Assessment:

2/2/0 Ex

Credit:

[image: image60.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

2nd law of thermodynamics, entropy. Entropy changes on selected processes.

Helmholtz and Gibbs energy, their significance. 3rd law of thermodynamics.

Gibbs phase law, vapour-liquid equilibrium in ideal systems, phase diagrams.

Solubility of gases in liquids, equilibria in condensed systems.

Material balance of chemical reactions. Equilibrium constant. Equilibria in electrolyte systems.

Equilibrium composition. Reactions in gaseous phase.

Galvanic cells, symbols, usage, Nernst equation.

Basic terminology of chemical kinetics, reaction rate, integration of rate equations.

Phase equilibria in single-component systems, Clapeyron equation.

Partial molar quantities, activity, chemical potential, standard states.

Mathematics I, Physics I

Course provider:

Department of Physical Chemistry

Module Content:



Basic terminology, thermodynamic system, thermodynamic process, state properties.

State behaviour of gases, equation of state of ideal gas. Real gas and its behaviour.

1st law of thermodynamics. Internal energy, heat, work.

Enthalpy, heat of reaction, standard enthalpy of formation. Hess and Kirchhoff's laws.

Physical Chemistry I

Language:

Czech, English

B3

Subject Title

3/2/0 Ex

7

Weekly Load and Assessment:

Credit:

[image: image61.wmf]Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

Drying of solids, enthalpic humidity chart. Batch and continual dryers.

Chemical reactors and bioreactors, basic types. Material and enthalpy balance.

Diffusion separation processes. Mass exchangers. Equilibrium plate.

Membrane separation processes, modules, types of membranes, driving forces. Design.

Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

Flash and differential distillation of binary mixtures. Rectification in staged column.

Absorption: equipment, staged and packed columns. Adsorption.

Heat exchangers: types and design. Evaporators: types and design. Crystallization.

Mathematics I, Physics I, Physical Chemistry I

Course provider:

Department of Chemical Engineering

Module Content:



Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

Basic terminology. Systems. Principles of balancing. Mass and mole balance.

Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

Unit Operations of Chemical Engineering I

Language:

Czech, English

B4

Subject Title

2/3/0 Ex

6

Weekly Load and Assessment:

Credit:

[image: image62.wmf]Number

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Subject Title

Introduction to Management Science

M 1

Weekly Load and Assessment:

2/2 c, Ex

Credit:

7

Language:

Czech, English

Matamatical optimization

Course provider:

Department of Economics and Management



Module Content:

Methods of management science, usage areas

Model creation, specific problems of econometrical models, results implenentation

Deterministic plant balance models

Balance models for cost accounting and operative planning

Assembly problems in balance models

Net analysis, basic theory of graphs, folws in nets

Algorithm for maximal and minimal net flow finding, usage

Parametrical programming, usage in sensitivity analysis

Multicriretial programming

Integer linear programming, managerial applications

Construction of  node and arc nets, timatables and nets

Time analysis of nets, resources analysis

Matematical programming, primar and dual algorithm 

Transport models, cutting plans 

[image: image63.wmf]Number

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Subject Title

Basic Logistics

B 6

Weekly Load and Assessment:

3/2 c, Ex

Credit:

7

Language:

Czech, English

Basic Logistic

Course provider:

Department of Economics and Management



Module Content:

Logistics, logistical system, logistical chain

Logistical goals, cuctomer services

Logistical activities, logistical costs, logistical capital expenses

Structure of purchasing process, types of purchasing situations 

Economic order quanity, lead time

Manufacturing process management, batch amount, manufacturing cycle

Principles of production process planning and management

Storage systems, technology, management, stock management

Transport systems, choice of optimal transport type

Organization of logistics in plant

Push and pull manufacturing process systems

Distribution chain, role of distribution in logistical systém

Distribution chain structure, basic distribution strategies

Transport package, pallets, containers

[image: image64.wmf]Number

413 xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Subject Title

Introduction to Mathematical Optimization

5

Weekly Load and Assessment:

2/2/0 Ex

Credit:

5

Language:

Czech, English

Mathematics I

Course provider:

Department of Mathematics



Module Content:

Problems of mathematical optimization.        

Linear programming.

Convex polyhedra.

Simplex method.

Duality of linear programming.

Integer programming, totally unimodular matrices.

Basic notions of graph theory.

Kuhn-Tucker conditions.

Numerical methods for nonlinear programming.

Convex functions, positive semidefinite matrices.

Shortest path problem.

Tree, spanning tree, greedy algorithm. 

Discrete optimalization problems as problems of integer programming.

Nonlinear optimization.

[image: image65.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Subject Title

Mathematical Methods in Engineering

B4

Language:

Czech, English

Mathematics, Algorithmisation and Programming

Weekly Load and Assessment:

3/2/0 Ex

Credit:

7

Numerical and symbolical methods of linear algebra, sparse matrices 

Course provider:

Department of Computing and Control Engineering



Module Content:

Algorithmic tools of computing methods, MATLAB programming environment

Numerical and visualisation methods, object graphics, programming tools

Symbolic methods in engineering

Modelling and simulation in the Simulink environment

Methods of numerical and symbolic interpolation, differentiation and integration 

Data processing, linear approximation, the least square method, modelling tools

Nonlinear approximation, gradient method, numerical optimisation

Algorithmic tools for solution of nonlinear equations, iterative algorithms, symbolic methods

Numerical and symbolical methods of solution of ordinary differential equations, modelling

Systems of ordinary differential equations, boundary value problems, modelling in Simulink

Computer project

Modeling of dynamical systems, selected numerical and visualisation blocks, Simulink

Remote data processing, MATLAB WWW server

[image: image66.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Unit Operations of Chemical Engineering II

Language:

Czech, English

B5

Subject Title

2/3/0 Ex

6

Weekly Load and Assessment:

Credit:

Single-phase flow through porous material, pressure drop. Multi-phase flow.

Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

Unit Operations of Chemical Engineering I

Course provider:

Department of Chemical Engineering

Module Content:



Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

Adsorption and chromatography. Crystallization from solutions. Crystallizers.

Mass transfer by convection and diffusion. Mass transfer between phases.

Mass transfer in staged and continuous separation processes.

Continuous rectification of binary and multicomponent mixtures.

Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow. 

Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

[image: image67.wmf]Subject Title

Analytical Chemistry I

Number

402xxx

Semester:

4

Weekly Load and Assessment:

2/1/0 Ex

Credit:

4

Language:

Czech, English

Prerequisities:

Course provider:

Department of Analytical Chemistry

Module Content:

1.

Basic terms in analytical 

2.

Equilibrium in water 

3.

Equilibrium in water 

4.

Chemical methods of 

5.

Gravimetry, titrimetric 

6.

Titrimetric analysis

7.

Titrimetric analysis

8.

Electroanalytical methods, 

9.

Potentiometry

10.

Spectroscopy, basic terms

11.

Atomic absorption 

12.

Molecular absorption 

13.

Quantitative spectroscopy, 

14.

Separation techniques
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Module content:

1.

Atomic structure, energy levels, atomic orbitals.

2.

Electronic configuration of atoms and ions. Periodic law.

3.

Molecular orbitals, energy and symmetry of MO. Electronegativity.

4.

Covalent bonding. Stereochemistry, VSEPR, hybridization.

5.

Ionic bonding, configuration and polarization of ions.

6.

Hydrogen. Types of bonding. Water and water solutions.

7.

Oxygen. Types of bonding. Oxidation-reduction reactions.

8.

The halogens. Types of bonding. General properties.

9.

Halogen compounds. Lewis theory of acids and bases.

10.

The chalcogens. Types of bonding. General properties.

11.

Chalcogen compounds. Catalysts.

12.

Nitrogen, types of bonding. Chemical equilibrium and chemical kinetics.

13.

Nitrogen compounds. Nonaqeous solvents.

14.

Phosphorus, types of bonding, phosphorus compounds. 

Language:

Prerequisities:

Subject Title:

Semester:

Weekly load and assessment:

Credits:

[image: image69.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.





One-component phase equilibrium - saturated vapor pressure of liquids

Ideal-gas equation of state - determination of molar mass by V. Meyer's method

Conductivity of electrolytes - solubility product, infinite-dilution molar conductivity

Kinetics of first-order reaction

Calorimetry II - enthalpy of combustion 

Calorimetry I - heat of solution of inorganic salts

Temperature dependence of solubility of salts

Colligative properties - freezing point depression

Module Content:

Phase diagrams of two-components condensed system - solid-liquid equilibrium

Physical Chemistry I

Course provider:

Department of Physical Chemistry



Credit:

3

Language:

Czech, English

Subject Title

Laboratory of Physical Chemistry I

B3

Weekly Load and Assessment:

0/0/4

[image: image70.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Diffusion, migration of ions in electric field, conductivity, Kohlrausch law.

Kinetics of chemical reactions, kinetic experiment and its evaluation.

Mechanism of chemical reactions, catalysis, photochemistry. Basic types of chemical reactors.

Real behaviour of gases, liquids and their mixtures (virial and multiconstant equations of state, CS 

Application of the 1st law of thermodynamics, temperature and pressure dependence of state 

Consequences of the 2nd law of thermodynamics, efficiency of heat engines, heat pumps.

Irreversible processes, Joule-Thomson coefficient, inversion temperature, condensation of gases.

Energetics of chemical reactions, reaction heat and methods for its determination.

Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

Yield of chemical reaction, decompositions of soulid substances, simultaneous equilibria.

Theory of electrolytical dissociation, equilibria in electrolyte solutions, pH, solubility constants.

Equilibrium electrochemical cells, classification, cells as energy sources.

Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

Ternary systems, Nernst distribution law, phenomena on phase boundaries.

Module Content:

Physical Chemistry I, Mathematics II

Course provider:

Department of Physical Chemistry



Credit:

7

Language:

Czech, English

Subject Title

Physical Chemistry II

B4

Weekly Load and Assessment:

3/2/0 Ex

[image: image71.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Phase equilibria in multi-component systems.

Thermodynamic systems, variables, units, description of states.

State behaviour of fluids (ideal gas, real gas, liquids, mixtures).

Classification of thermodynamic processes. 

Changes of energy work and heat. Internal energy an enthalpy.

Thermochemistry.

Thermodynamic laws and their implications.

Chemical equilibrium. Spontaneous chemical reaction 

Equilibrium constant of chemical reaction. Response of equilibria to the conditions.

Chemical equilibrium with enthalpy balance.

Phase equilibria of pure substances. Classification of phase transitions.

Gibbs phase rule. Phase diagrams.

Phase equilibria in one-component systems (fusion, vaporization, sublimation)

Phase equilibria in two-component systems. VLE, LLE, SLE.

Module Content:

Physical Chemistry

Course provider:

Department of Physical Chemistry



Credit:

4

Language:

Czech, English

Subject Title

Chemical Engineering Thermodynamics

B5

Weekly Load and Assessment:

1/2/0 Ex

[image: image72.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Vaporation rate of liquid  during vessel filling.Ventilation.

Source models for releases of vapours and liquids through holes and pipes.

Case histories. Human error function.Learning from accidents.

Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.

Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and 

Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

Event trees.Fault trees.

Toxic release and dispersion models.Pasquill-Gifford model. 



Course provider:

Department of Chemical Engineering

Module Content:



Toxicology.Models of dose:response curves.Probits.

MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors. 

Nature of the accident process. Acceptable risk.

Accident and loss statistic.Three significant disasters.

Process Safety and Reliability

Language:

Czech, English

M3

Subject Title

2/1/0 Ex

4

Weekly Load and Assessment:

Credit:

[image: image73.wmf]Toxicology and Ecology 
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Module content:

1.

Types of dangerous chemical substances and their effects on living organisms

2.

Dangerous inorganic chemical compounds

3.

Dangerous organic chemical compounds

4.

Corrosive substances

5.

Explosive and flammable substances

6.

Toxic substances

7.

Legal aspects of activities involving dangerous chemicals

8.

Safe laboratory practice

9.

Safety equipment and emergency procedures

10.

Material safety data sheets and other information sources

11.

Environmental impact of production and application of chemicals

12.

Pollutant release and transportation register and related systems

Prerequisities:

Subject Title:

Semester:

Weekly load and assessment:

Credits:

[image: image74.wmf]Number

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Channels of distribution.

Promotion. Advertising 

Personal selling. Direct marketing.Event marketing.

Marketing mix. Positioning. 

Brand management. 

Product and product manegement.

Price and pricing.

Consumer behaviour.

Industrial Buying.  

Market and Sales Forecasting.

Market analysis. Market segmentation. Consumer targeting. 

Module Content:

Introduction to Marketing. The marketing concept.

Marketing management. Consumer and B2B marketing. 

Marketing and competitive environment. 

Enterprise Economics

Course provider:

Department of Economics and Management



Credit:

7

Language:

Czech, German (English)

Subject Title

Principles of Marketing

B5

Weekly Load and Assessment:

3/2/0, c,Ex
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Module content:

1.

Classification of organic compounds, nomenclature

2.

Structure and stereochemistry of organic compounds

3.

Alkanes, cycloalkanes; physical and chemical properties, SR

4.

Alkenes, dienes, alkynes; physical and chemical properties. AR, AE, AN regioselectivity and stereoselectivity

5.

Describing a reaction; rate and equilibria, energy diagrams, transition states and intermediates

6.

Arenes, physical and chemical properties, SE

7.

Alkyl and aryl halides; physical and chemical properties.SN1, SN2, SNAr

8.

Organometallic compounds, preparation and synthetic application

9.

Alcohols, phenols, ethers; physical and chemical properties. Elimination reactions, mechanisms

10.

Organic compounds of sulfur, silicon and phosphorus

11.

Organic compounds of nitrogen; classification, chemical properties

12.

Aldehydes and ketones; physical and chemical properties, AN; redox reactions

13.

Carbonyl ?-substitution reactions. Oxo-enol tautomerism

14.

Carbonyl condensation reactions. The aldol reaction and condensation

Language:

Semester:

Weekly load and assessment:

Credits:

Subject Title:

[image: image76.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.







and classification of the individuall work stated by the supervisor.







research groups. The solution process is supervised by an appointed teacher.  

Later on students work individually under personal supervision of staff members.

Each student choses topic of his/her work from the list of problems, offered and approved by 

the department. Final classification  summarizes results of the introductory part of the course

Module Content:

The goal of the course is to introduce students to research activities of respective department. 

Chemical Engineering and in its organizational structure (research groups). 

The students, usually in groups of 2-3, are given simple problems provided by 



Course provider:

All Departments of the Faculty of Chemical Engineering



Credit:

3

Language:

Czech, English

Subject Title

Specialized Laboratory 



Weekly Load and Assessment:

0/3/0 credit with grade

[image: image77.wmf]Number
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Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Retrieval of data on internet.

Development of web documents.

Web project.

Utilization of relational data base management systems.

Databases of physico chemical data.

Data sharing and exchange.

Network protocols.

Periodical abstract journals, Chemical Abstracts Service.

Non-periodical abstract literature (Gmelin, Beilstein).

Basic rules of sophisticated storage and retrieval of data.

Sorting, indexing, keys.

Module Content:

Physico chemical data.How to get them and how to use them.

Identification of chemical compounds and their mixtures (graphic, textual, electronic).

Primary, secondary and tertiary chemical literature .

Mathematics I, Physics I, Physical Chemistry I

Course provider:

Department of Physical Chemistry



Credit:

4

Language:

Czech, English

Subject Title

Physico-Chemical Properties of Substances



Weekly Load and Assessment:

2/1/4 Ex

[image: image78.wmf]Number

402xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

Iodimetric determination of glucose

Argentometric determination of halogenides with potentiometric indication

Spectrophotometric determination of Fe



Potentiometric measurement of pH



Course provider:

Department of Analytical Chemistry

Module Content:



Determination of Bi and Pb with EDTA

Determination of Ca with potassium permanganate

Gravimetric determination of iron

Gravimetric determination of nickel

Laboratory Course in Analytical Chemistry I 

Language:

Czech, English

5

Subject Title

0/0/6 Ex

4

Weekly Load and Assessment:

Credit:

[image: image79.wmf]Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.







suitable method of solution, survey of required data and the actual solution of the problem. 

Students have to prepare the report describing the problem, its solution and results and this 

report has to be defended in the final consultation with the professor, who supervised the 

progress of the work during the semester.

those used in the basic course of chemical engineering etc. Assigned projects simulate (on

the level corresponding to the knowledge of students) real industrial problems in production 

plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the 

team-work. The project is comprehensive and it includes problem analysis, selection of the 

Module Content:

The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-

Unit Operations I to practical and more complex problems, e.g., problems consisting of 

several unit operations, problems requiring more advanced methodologies of solution than 

Mathematics I, Physical Chemistry I, Unit Operations I

Course provider:

Department of Chemical Engineering



Credit:

1

Language:

Czech, English

Subject Title

Chemical Engineering Project

B5

Weekly Load and Assessment:

0/1/0 credit with grade

[image: image80.wmf]Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Heat radiation, fundamental concepts and relations.

Radiation shields, effects of radiation on measurement of flowing gas temperature.

Unsteady-state one-dimensional heat conduction. Fourier method.

Heat convection in laminar fluid flows.

Heat transfer at film condensation and free convection.

Heat transfer in turbulent flows. Methods of analogy.

Conservation of mass, linear momentum and energy. Inviscid flow.

Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

Introduction to fluid mechanics, history. Hydrostatics.

Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

Introduction to heat transfer. One-dimensional steady-state heat conduction.

Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

Mathematics I, Unit Operations of Chemical Engineering I

Course provider:

Department of Chemical Engineering

Module Content:



Fluid Mechanics and Heat Transfer - I

Language:

Czech, English

M1

Subject Title

2/2/0 Ex

5

Weekly Load and Assessment:

Credit:

[image: image81.wmf]Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Software for Chemical Engineers

Language:

Czech, English

M1

Subject Title

2/2/0 Ex

5

Weekly Load and Assessment:

Credit:

Programming language FORTRAN - commands, input/output operations.

Work in the integrated environment of DIGITAL (Compaq) Visual Fortran. 

Basic skils concerning the work on PC under OS Windows.

Course provider:

Department of Chemical Engineering

Module Content:



General approach to the design of SW. Analysis of the problem and conceptual design.

Introduction. Types of software products. SW life cycle. Chemical engineering problems and 

their solution with SW.

System MATLAB - environment and basic operations. 

System MATLAB - solution of chemical engineering problems. 

Programming languages, their types. Characteristics and typical use of most common 

languages. Processing of the program source code. Compilers and linkers.

Programming technologies for effective development of programs. Structured programming. 

System Maple - solution of chemical engineering problems. 

System Maple - environment and basic operations. 

System Polymath, purpose and utilisation.

Integrated mathematical software - generally. Numeric, symbolic and graphical operations. 

Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, 

NAG, etc. 

Programming language FORTRAN - architecture, construction of a program, data types, 

declarations, expressions.

[image: image82.wmf]Number

402xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Mass spectrometry

Sampling and preparation of probes

Analytical data processing, systems of quality management

Molecular absorption spectrometry

Molecular luminescence spectrometry

Infrared and Raman's spectrometry

Nuclear magnetic resonance spectrometry

Coulometry, electrogravimetry

Voltametry

Atomic emission spectroscopy

Electron spectroscopy

Module Content:

Gas chromatography

Liquid chromatography

Electromigration methods

Analytical Chemistry I

Course provider:

Department of Analytical Chemistry



Credit:

4

Language:

Czech, English

Subject Title

Analytical Chemistry II

5

Weekly Load and Assessment:

2/1/0 Ex

[image: image83.wmf]Number

402xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Environmental laws

Environmental laws

Databases of laws

Databases of laws

Directions in EU

Regulations in EU

Regulations in EU

Conformity assessment laws and regulations

Conformity assessment laws and regulations

Directions in EU



Course provider:

Department of Analytical Chemistry

Module Content:



Law No.22

Law No.22

Quality laws in Czech Republic

Quality laws in Czech Republic

Legal Aspects of Quality

Language:

Czech, English

9

Subject Title

1/0/0 Ex

2

Weekly Load and Assessment:

Credit:

[image: image84.wmf]Number

402xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

System ISO/IEC 17025

System ISO/IEC 17025

Information systems in laboratory

Quality manual

OECD GLP

Role of quality manager

Principles of controlled documentation

Internal audits

Management reviews

OECD GLP

Analytical Chemometrics

Course provider:

Department of Analytical Chemistry

Module Content:



Technical standards

Quality systems in analytical laboratory

General principles of testing

Conformity assessment

Quality Management I

Language:

Czech, English

8

Subject Title

2/0 Ex

3

Weekly Load and Assessment:

Credit:

[image: image85.wmf]Number

444xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Measuring and Control Engineering

Language:

Czech, English



Subject Title

2/0/2 Ex

4

Weekly Load and Assessment:

Credit:

Simulation of processes described by systems of ordinary differential equations using simulation 

languages

Description of dynamic behaviour of systems, their classification, PID control, feedback control 

loops

Basic terms of measurement and control, measurement and control loops in technological 

charts 

Analysis of technological systems, mathematical modeling of processes using the mass and 

energy balances

Mathematics, Physics, Chemical Engineering

Course provider:

Department of Physics and Measurements and 

Department of Computing and Control Engineering

Module Content:



Methods of controller design, multiple-loop control, basic application of control loops in chemical 

technology

Basic principles of digital signal processing, digital and adaptive controllers

Measurement of chemical properties and composition

Computer control and information industrial systems – strucutes, main principles of function, 

design

Industrial measurement; microprocessor supported measurement, intelligent sensors

Pressure measurement and pressure transducers

Temperature measurement, thermocouples, RTD, thermistors, radiation thermometers

Level measurement, mechanical and electrical level sensors

Flow measurement, flow sensors, mass-flowmeters

Logical control of technological processes, programmable logic controllers (PLC)

[image: image86.wmf]Number

445xxx

Semester:

Prerequisities:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Basic structure of HTML, DHTML, differences PHP and ASP

Certificates, electronic signature, HTTPS, FTPS, security in computer network, encryption

TCP/IP - protocol, application; Telnet, FTP, HTTP

E-mail, electronic conference

Search network services, WEB servers - IIS, Apache

Access rights, directory structure, domains in MS Windows

Access rights, directory structure, domains in LINUX

MS Windows Server - basic properties

Operating systems MS Windows XP

X windows - application

Course provider:

Department of Computing and Control Engineering



Module Content:

Operating systems - basic terms, evolution, summary, history of Internet

Computer networks - structure, characteristic, ISO/OSI model, basic terms

Characteristics of computer networks, LAN

LINUX - basic properties

Application of Computer Science

Weekly Load and Assessment:

2/2/0 Ex

Credit:

5

Subject Title

Operating Systems and Computer Networks



Language:

Czech, English

[image: image87.wmf]Number

445xxx

Prerequisities:

Course provider:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

The idea of a model and modelling. Modelling postulates.

Modelling methods. Basic terms of continuum mechanics.

Heat and mass transfer equations. 

Models of batch and continuous-stirred chemical reactors dynamics.

Models of bioreactor dynamics.

Static and dynamic behaviour models.

Models of liquid and gases storage tanks dynamic. Models of short and long pipeline dynamics.

Models of heat exchanger dynamics - lumped parameter systems

Models of heat exchanger dynamics - distributed parameter systems

Models of plate and packed column mass exchangers

Module Content:

Kinetics of heat and mass transfer. Phase equilibrium. Chemical kinetics, chemical equilibrium.

Department of Computing and Control Engineering

Credit:

Chemical Engineering

5



Hydrodynamics models of flow and their classification. Dynamic characteristics of ideal mixing flow 

and plug-flow models

Models of the ideal mixing tank-in series with and without back-flow 

Axial dispersion model equations. Combined models. Discrimination of models for flow systems.

Subject Title:

Semester:

M1

Czech, English

Mathematical Modelling of Processes

Weekly Load and Assessment:

Language:

2/2/0  Ex

[image: image88.wmf]Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Materials for tissue engineering. Cellular structure of materials and biomaterials.

Nano-structured materials. Surface modification of materials, deposition of surface layers.

Primary to quaternary recyling of material and energy content of wastes.

Production of various dispersions in food industry. Detergents, paints and varnishes.

Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

Polymers, their molecular and meso-scopic architecture. Processing of plastics.

New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

Module Content:

Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

Polydisperse systems and their characterization. Method of population balances.

Mathematics I, Unit Operations I, Physical Chemistry I

Course provider:

Department of Chemical Engineering



Credit:

4

Language:

Czech, English

Subject Title

Product Engineering

M2

Weekly Load and Assessment:

2/1/0 Ex

[image: image89.wmf] 

Number

409xxx

Semester:

Prerequisities:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Materials for tissue engineering. Cellular structure of materials and biomaterials.

Nano-structured materials. Surface modification of materials, deposition of surface layers.

Primary to quaternary recyling of material and energy content of wastes.

Production of various dispersions in food industry. Detergents, paints and varnishes.

Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

Polymers, their molecular and meso-scopic architecture. Processing of plastics.

New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

Module Content:

Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

Polydisperse systems and their characterization. Method of population balances.

Mathematics I, Unit Operations I, Physical Chemistry I

Course provider:

Department of Chemical Engineering



Credit:

4

Language:

Czech, English

Subject Title

Product Engineering

M2

Weekly Load and Assessment:

2/1/0 Ex

[image: image90.wmf]Subject Title:

Biochemistry 

Semester:

  5th

Weekly load and assessment:

  3/0 Exam

Credits:

  4

Language:

  Czech, English

Module content:

1.

Living systems, composition and organization

2.

Biopolymers

3.

Amino acids, peptides, proteins

4.

Secondary, tertiary and quartery structure of proteins. Protein classification.

5.

Preparation and characterization of pure proteins

6.

Mono-, oligo- and polysaccharides

7.

Fatty acids, lipids and isoprenoids

8.

Nucleotides, nucleic acids

9.

Vitamins, antivitamins, coenzymes

10.

11.

Kinetics of enzyme reaction

12.

Supramolecular structures / biomembranes

13.

Applied enzymology

14.

Biochemical literature, research, presentation

Enzymes: common characteristic and classification, structure and form of occurrence, mechanism of 

action, effect of reaction conditions, regulation of activity, effect on reaction

[image: image91.wmf]Subject Title:

Chemical Informatics

Semester:

Weekly load and assessment:

  0/2

Credits:

  1

Language:

English

Prerequisities:

Module content:

This subject is taught for all students on 1st or 2nd year of curriculum. The main goal of this program is to 

understand the system and organization of scientific information with main orientation on chemistry. Students 

are learning practical knowledge working in library and having access to network resources in computer 

lecture room.

[image: image92.wmf]Applied Statistics

  2/1

  3

English

The instruction is provided at the Department of Mathematics

Module content:

1.

Elements of probability theory.

2.

Random variable, frequency distribution.

3.

Multidimensional variables, independence of variables.

4.

Parameters of random variables, mean, variance, covariance and correlation.

5.

6.

Random sample, sample statistics.

7.

Confidence intervals, point estimation.

8.

Testing of statistical hypotheses, testing of parameters.

9.

Goodness-of-fit and independence testing.

Fundamental types of distribution. Discrete types and continuous types of 

distribution. Quantiles and critical values.

Subject Title:

Semester:

Weekly load and assessment:

Credits:

Language:

Prerequisities:

_1166793054.xls
LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FM		Finanční management		FM		Financial Management		A

		PE		Podniková ekonomika		EE		Enterprise Economics

		LS		Logistické systémy		LS		Logistical Systems		A

		ZL		Základy logistiky		BL		Basic Logistics		A

		MKM  I.		Manažerské kvantitativní metody  I.		IMS		Introduction to Management Science		A

		MKM  II.		Manažerské kvantitativní metody II.		MS		Management Science		A

		ŘLZ		Řízení lidských zdrojů		HRM		Human Resources Management

		MK		Manažerská komunikace		MC		Managerial Communication

		ŘPP		Řízení podnikových procesů		EPM		Enterprise Process Management

		PIS		Podnikový informační systém		EIS		Enterprise Information System		A

		PI		Průmyslové inženýrství		IE		Industrial Engineering

		PJŽP		Péče o jakost a životní prostředí		QEM		Quality and Environment Management		A

		ZM		Základy marketingu		PM		Principles of Marketing		A

		MV		Marketingový výzkum		MR		Marketing Research

		SM		Strategický marketing		SM		Strategic marketing		A

		Ú		Účetnictví		A		Accouting

		ÚM		Účetnictví pro manažery		AM		Accouting for Managers

		SE		Statistika pro ekonomy		SE		Statistics for Economics		A



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



FM

		Subject Title				Financial Management										Number

		Semester:				M2

		Weekly Load and Assessment:				4/2Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Accouting

		Course provider:				Department Of Economy and Management

		Module Content

		1.		Financial management of firm, objectives, basic principles, time fakctor, liquidity, measure of risk

				risk

		2.		Financial aspect on founding of firm, influence of form of firm and financial processes

		3.		Taxes, forma and influences in financial economy of firm

		4.		Banking products, forms and utilization

		5.		Financial market, structure and instruments

		6.		Financial planning

		7.		Strategic finance

		8.		Finance and investment

		9.		Short-time finacial decision-making

		10.		Resources an modes of short-time finance

		11.		Financial strukture of enterprise

		12.		Risk into finance of onterprises, conception and sorts

		13.		Methods of value of firm

		14.		Critical financial management





EE

		Subject Title				Enterprise Economics										Number

		Semester:				B1, B3

		Weekly Load and Assessment:				2/1/0 C,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics anf Management

		Module Content:

		1.		Company in the market  economy

		2.		Structure of business activities

		3.		Property and capital structure of a company

		4.		Economic and business competence of a company

		5.		Company financing and valuation of capital investments

		6.		Production process and its structure

		7.		Basic items of the production process, performance indicators, standards and their position

		8.		Production equipment and capacity, depreciation

		9.		Maintenance systems

		10.		Specifics of work-flow, performance evaluation, productivity of labour and wages

		11.		Costs and their classification, costs functions

		12.		Calculation of costs and outputs

		13.		Non-absorbent calculation processes

		14.		Specific calculation processes in company of chemical and food industry





LS

		Subject Title				Logistical Systems										Number

		Semester:				M 3

		Weekly Load and Assessment:				2/1 c, Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Basic Marketing

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Supply chain and logistical chain, new concepcion

		2.		Customer services comprehesiveness, services individualization

		3.		Methods of customer services analysis, competitive level of customer services

		4.		Logistical information system

		5.		Order management

		6.		Demand forecasting

		7.		Master production schedule, Distribution requirements planning

		8.		Materials requirements planning, Capacity requirements planning

		9.		Supply nets, intergation in management

		10.		Aliances in supply chanin

		11.		Outsourcing, 3PL and 4PL partners

		12.		Logistic as part of corporate strategy

		13.		Logistical staregic projects,  concept, effectiveness

		14.		Modern logistical organization





BL

		Subject Title				Basic Logistics										Number

		Semester:				B 6

		Weekly Load and Assessment:				3/2 c, Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Basic Logistic

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Logistics, logistical system, logistical chain

		2.		Logistical goals, cuctomer services

		3.		Logistical activities, logistical costs, logistical capital expenses

		4.		Structure of purchasing process, types of purchasing situations

		5.		Economic order quanity, lead time

		6.		Manufacturing process management, batch amount, manufacturing cycle

		7.		Principles of production process planning and management

		8.		Push and pull manufacturing process systems

		9.		Distribution chain, role of distribution in logistical systém

		10.		Distribution chain structure, basic distribution strategies

		11.		Transport package, pallets, containers

		12.		Storage systems, technology, management, stock management

		13.		Transport systems, choice of optimal transport type

		14.		Organization of logistics in plant





IMS

		Subject Title				Introduction to Management Science										Number

		Semester:				M 1

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Matamatical optimization

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Methods of management science, usage areas

		2.		Model creation, specific problems of econometrical models, results implenentation

		3.		Deterministic plant balance models

		4.		Balance models for cost accounting and operative planning

		5.		Assembly problems in balance models

		6.		Net analysis, basic theory of graphs, folws in nets

		7.		Algorithm for maximal and minimal net flow finding, usage

		8.		Construction of  node and arc nets, timatables and nets

		9.		Time analysis of nets, resources analysis

		10.		Matematical programming, primar and dual algorithm

		11.		Transport models, cutting plans

		12.		Parametrical programming, usage in sensitivity analysis

		13.		Multicriretial programming

		14.		Integer linear programming, managerial applications





MS

		

		Subject Title				Management Science										Number

		Semester:				M 2

		Weekly Load and Assessment:				2/1 c, Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Introduction to Management Science

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Dynamic programming

		2.		Stochastic nets, PERT

		3.		Waiting models, structure, criterion formulation

		4.		Random quantities in waiting models, distribution of arrivals and service times

		5.		Single channel waiting line

		6.		Multiple channel waiting line

		7.		Waiting models optimization

		8.		Deterministic models of inventory management

		9.		Stochastic models of inventory management

		10.		Basic of games theory, antagonistia and nonantagonistic games

		11.		Antagonistic matrix games

		12.		Nonantagonistic matrix games

		13.		Cooperative games

		14.		Simulation models in management





HRM

		Subject Title				Human Resources Management										Number

		Semester:				B6, M2

		Weekly Load and Assessment:				2/1/0 c,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				832.437

		Module Content:

		1.		Human Resources Management  as integral Component of Management

		2.		Analysis exigency of employees

		3.		Characterization of  Job specification

		4.		Recruitment and Selection of employees

		5.		Evaluation of working performance

		6.		Employees Remuneration

		7.		Working Motivation

		8.		Developing programmes and other Education

		9.		Culture of Company

		10.		Internal and External Communication

		11.		Employees teams

		12.		Working Stress

		13.		Preparing and management of organisational changes

		14.		Stimulation of innovating programmes and cooperative behaviour





MC

		Subject Title				Managerial communication										Number

		Semester:				B3,M1

		Weekly Load and Assessment:				0/2/0 c

		Credit:				2

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Communication as implement of management  and part of the Corporate Culture

		2.		Communication process

		3.		Intra-organizational communication, interview

		4.		Personal background for successful communication, emotional intelligence

		5.		Training  programmes, coaching

		6.		Negotiation

		7.		Working conflicts

		8.		Communication in creative deciding

		9.		Deliberations and Firm actions

		10.		Inter-organizational Communication, Communication with Media

		11.		Firm presentation – Preparation

		12.		Firm presentation - Appearance

		13.		Manage with public display stress

		14.		Constructive and Destructive modes of dyadic communication





EPM

		Subject Title				Enterprise Process Management										Number

		Semester:				B2, B6

		Weekly Load and Assessment:				2/1/0 c,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Enterprise Economics

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Management - structure, functions

		2.		Corporate planning, strategic planning

		3.		Concept and stucture of plans

		4.		Marketing in corporate planning

		5.		Implementation of marketing strategy

		6.		Quality management, Environmental management

		7.		Quality management, Environmental management - methods

		8.		Management of material flows

		9.		Supply chain management

		10.		Organization structure

		11.		Human resources management

		12.		Human resources management - team building and forming

		13.		Information technology in management

		14.		Controlling





EIS

		Subject Title				Enterprise Information System										Number

		Semester:				M 2

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Enterprise information systém, enterprise resource planning, ERP support

		2.		Functiopnal model of ERP-logistic, finance and human resources

		3.		Main method applied in MRP II

		4.		Process of order realization in ERP-purchase stock

		5.		Process of order realization in ERP-sale

		6.		Process of order realization in ERP-production planning

		7.		Process of order realization in ERP-finance

		8.		Enterprise ERP-CRM,SCM and BI

		9.		Project of ERP-IS/IT strategy,SWOT analysis

		10.		Project of ERP-choice of product and its implementation

		11.		Risk of ERP projects

		12.		Effectiveness of ERP projects

		13.		Business process improvement based on ERP

		14.		Social and psychological aspects of ERP projects





IE

		Subject Title				Industrial engineering

		Semester

		Weekly Load and Assessment				2/2 C,Ex

		Credit				5

		Language				Czech

		Prerequisities				Enterprise Economics

						Business process management

		Module Content

		1		Process orientation in production

		2		Changes management methods

		3		Standard tools of idustrial engineering (work measurement, method study)

		4		New methods of industrial engineering

		5		Value analysis

		6		Continue process improvement (CPI)

		7		Poka-yoke, Zero defects

		8		Quick changes, system SMED (single minute exchange die)

		9		Total productive maintenance (TPM)

		10		Teamwork, 5S

		11		Team development and training, workshops

		12		Visual management system, independent manufactory team

		13		Simultaneous engineering

		14		Total quality management (TQM), lean production





QEM

		Subject Title		Quality and Environmental Management

		Semester		M3

		Weekly load		2/0/0 Ex

		Credit:		3

		Language    Czech, English

		Prerequisities		Enterprise Economics

				Principles of Corporate Management

		Module Content

				1.Quality Management Systems.

				2.The Spiral of Progress in Quality.

				3.Quality Employees' Motivation.

				4.Quality Costs and Statistical Methods for Quality Management.

				5.International and National Quality Management System Assessment.

				6.Economic-Environmental Relationships.

				7.The State and Development of the Environment in the World and the Czech Republic.

				8.Natural Resources - Allocation and Evaluation.

				9.Impact of Economic Activities on the Environment.

				10.Basic Principles of Ecological Politics.

				11.Ecological Politics in the EU and the Czech Republic

				12.Environmental Management and Corporate Organization.

				13.Economic Aspect of Environmental Management.

				14.Environmental Information System.





PM

		Subject Title				Principles of Marketing										Number

		Semester:				B5

		Weekly Load and Assessment:				3/2/0, c,Ex

		Credit:				7

		Language:				Czech, German (English)

		Prerequisities:				Enterprise Economics

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Introduction to Marketing. The marketing concept.

		2.		Marketing management. Consumer and B2B marketing.

		3.		Marketing and competitive environment.

		4.		Consumer behaviour.

		5.		Industrial Buying.

		6.		Market and Sales Forecasting.

		7.		Market analysis. Market segmentation. Consumer targeting.

		8.		Marketing mix. Positioning.

		9.		Brand management.

		10.		Product and product manegement.

		11.		Price and pricing.

		12.		Channels of distribution.

		13.		Promotion. Advertising

		14.		Personal selling. Direct marketing.Event marketing.





MR

		Subject Title				Marketing Research										Number

		Semester:				M2

		Weekly Load and Assessment:				1/2/O,  c, Ex

		Credit:				4

		Language:				Czech, German

		Prerequisities:				Marketing .

		Course provider:				Department of Economics and Management.

		Module Content:

		1.		Marketing research role in marketing management.

		2.		Marketing research process.

		3.		Definition of marketing decision problem.

		4.		Research design.

		5.		Data sources. Secondary data.

		6.		Primary data collection methods.

		7.		Qualitative methods.

		8.		Quantitative methods.

		9.		Questionnaire  design.

		10.		Sampling. Sample size.

		11.		Data collection. Data processing.

		12.		Data analysis procedures.

		13.		Reporting data findings.

		14.		Marketing information systems.





SM

		Subject Title				Strategic Marketing										Number

		Semester:				M3

		Weekly Load and Assessment:				2/4/0,  cc

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Enterprise Econommcs, Management of business processes, Principles of Marketing

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Strategic Marketing. Concept and aspects of  strategic marketing.

		2.		MARKSTRAT 3 - Marketing Strategy Simulation. Introductory session.

		3.		Market research studies. Period 1 decisions.

		4.		Strategic segmentation and positioning. Period 2 decisions.

		5.		Marketing and research and development projects. Period 3 decisions.

		6.		Introduction of new products and brands. Period 4 decisions.

		7.		Emerging markets and branches. Entry strategy. Period 5 decisions.

		8.		Compettitive strategies on growing markets. Period 6 decisions.

		9.		Competitive strategies on mature markets. Period 7 decisions.

		10.		Ressources allocation to markets and brands.Period 8 decisions.

		11.		Functional strategies. Period 9 decisons.

		12.		Market dilution strategy. Period 10 decisions.

		13.		Group presentations.

		14.		Final session. Conclusions.





A

		Subject Title				Accounting										Number

		Semester:				B4

		Weekly Load and Assessment:				2/2/0, c, Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Introduction  to Accounting.

		2.		Company Assets.

		3.		Account statements.

		4.		Evaluation of assets.

		5.		Circular flow of assets.

		6.		Methodical account principles

		7.		Account standards.

		8.		Long term assets.

		9.		Current assets.

		10.		Financial assets.

		11.		Receivables.

		12.		Liabilities.

		13.		Equity and debts.

		14.		Annual accounts.





AM

		

		Subject Title				Accounting for managers										Number

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 c, Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Enterprise Economics, Accounting

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Annual report.

		2.		Cas-flow statement.

		3.		Analysis of balance sheet.

		4.		Exploitation of account outpout for management.

		5.		Reporting for small and middle enterprises.

		6.		Company and inter-company comparison.

		7.		Management accounting

		8.		Orientation of management accounting to responsibility and output.

		9.		Budgeting.

		10.		System of plans and budgets.

		11.		Cost Control I.

		12.		Cost control II.

		13.		Exploitation of management accounting for strategic decision-making

		14.		Ethics in accounting





SE

		Subject Title				Statistics for Economics										Number

		Semester:				M1

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Applied Statistics, Corporate Economics, Principles of Corporate Management

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Measures in Statistics

		2.		Regression and Correlation Analysis in Economic Area

		3.		Multinominal Regression and Correlation Analysis

		4.		Time Series Statistical Methods in Prognostics

		5.		Index Method

		6.		Statistical Distributions I.

		7.		Statistical Distributions II.

		8.		Statistical Estimate

		9.		Testing of Statistical Hypothesis

		10.		Nonparametric Testing

		11.		Statistical Process Control I.

		12.		Statistical Process Control II.

		13.		Statsistical Sampling Plans

		14.		Analysis of Variance (ANOVA), Introduction to Design of Experiment (DOE) in Firm
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LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FChI		Fyzikální chemie I		PCI		Physical Chemistry I		YES

		FChII		Fyzikální chemie II		PCII		Physical Chemistry II		YES

		FChIII		Fyzikální chemie III		PCIII		Physical Chemistry III		YES

		CIT		Chemicko-inženýrský termodynamika		CET		Chemical Engineering Thermodynamics		YES

		ECh		Elektrochemie		EC		Electrochemistry		YES

		FR		Fázové rovnováhy		PE		Phase Equilibria		YES

		FChV		Fyzikálně-chemické veličiny a jejich měření		PCQ		Physico-Chemical Quantities and their Measuremements		partly

		FChVl		Fyzikálně-chemické vlastnosti látek		PCP		Physico-Chemical Properties of Substances		YES

		FKCh		Fyzikální a koloidní chemie		PCC		Physical Chemistry of Colloidal Systems		YES

		FChFR		Fyzikální chemie dějů na fázových rozhraních		PCPB		Physical Chemistry of Phase Boundaries		YES

		FChEEP		Fyzikální chemie energetických a elektrochemických procesů		PCEEP		Physical Chemistry of Energy and Electrochemical Processes		YES

		FChMKS		Fyzikální chemie makromolekulárních a koloidních soustav		PCMCS		Physical Chemistry of Macromolecular and Colloidal Systems		YES

		FChVR		Fyzikální chemie vodných roztoků		PCAS		Physical Chemistry of Aqueous Solutions		YES

		ChK		Chemická kinetika		CK		Chemical Kinetics		YES

		ChR		Chemická rovnováha		CE		Chemical Equlibria		YES

		KCh		Koloidní chemie		CCS		Chemistry of Colloidal Systems		YES

		LFR		Laboratoř fázových rovnováh		LPE		Laboratory of Phase Equilibria		YES

		LFChTOP		Laboratoř fyzikální chemie-technologie ochrany prostředí		LPCTEP		Laboratory of Physical Chemistry-Technology of Environment Protection		YES

		LFchI		Laboratoř fyzikální chemie I		LPCI		Laboratory of Physical Chemistry I		YES

		LFchII		Laboratoř fyzikální chemie II		LPCII		Laboratory of Physical Chemistry II		YES

		LSMFCh		Laboratoř speciálních metod fyzikální chemie		LSMPC		Laboratory of Special Methods of Physical Chemistry		YES

		OMTZP		Odhadové metody pro technologie a životní prostředí		EMTE		Estimation Methods for Technology and Environment		YES

		PS		Počítačové simulace		CS		Computer Simulations		YES

		ST		Statistická termodynamika		ST		Statistical Thermodynamics		YES

		SCTVT		Stavové chování a termodynamické vlastnosti tekutin		SBTPT		State Behaviour and Thermodynamic Properties of Fluids		YES

		SVM		Struktura a vlastnosti molekul		SPM		Structure and Properties of Molecules		YES

		VMFCh		Výpočetní metody fyzikální chemie		CMPC		Calculation Methods of Physical Chemistry		YES

		ZKCh		Základy kvantové chemie		BPQC		Basic Principles of Quantum Chemistry		YES

		ZTFChP		Základy tvorby fyzikálně-chemických projektů		BPCP		Basics of Physico-Chemical Projects		YES



SUBJECTS
 OF THE DEPARTMENT OF PHYSICAL CHEMISTRY



PCI

		Subject Title				Physical Chemistry I										Number		403xxx

		Semester:				B3

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Basic terminology, thermodynamic system, thermodynamic process, state properties.

		2.		State behaviour of gases, equation of state of ideal gas. Real gas and its behaviour.

		3.		1st law of thermodynamics. Internal energy, heat, work.

		4.		Enthalpy, heat of reaction, standard enthalpy of formation. Hess and Kirchhoff's laws.

		5.		2nd law of thermodynamics, entropy. Entropy changes on selected processes.

		6.		Helmholtz and Gibbs energy, their significance. 3rd law of thermodynamics.

		7.		Partial molar quantities, activity, chemical potential, standard states.

		8.		Material balance of chemical reactions. Equilibrium constant. Equilibria in electrolyte systems.

		9.		Equilibrium composition. Reactions in gaseous phase.

		10.		Galvanic cells, symbols, usage, Nernst equation.

		11.		Basic terminology of chemical kinetics, reaction rate, integration of rate equations.

		12.		Phase equilibria in single-component systems, Clapeyron equation.

		13.		Gibbs phase law, vapour-liquid equilibrium in ideal systems, phase diagrams.

		14.		Solubility of gases in liquids, equilibria in condensed systems.





PCII

		Subject Title				Physical Chemistry II										Number		403xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Real behaviour of gases, liquids and their mixtures (virial and multiconstant equations of state, CS theory).

		2.		Application of the 1st law of thermodynamics, temperature and pressure dependence of state functions.

		3.		Consequences of the 2nd law of thermodynamics, efficiency of heat engines, heat pumps.

		4.		Irreversible processes, Joule-Thomson coefficient, inversion temperature, condensation of gases.

		5.		Energetics of chemical reactions, reaction heat and methods for its determination.

		6.		Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

		7.		Yield of chemical reaction, decompositions of soulid substances, simultaneous equilibria.

		8.		Theory of electrolytical dissociation, equilibria in electrolyte solutions, pH, solubility constants.

		9.		Equilibrium electrochemical cells, classification, cells as energy sources.

		10.		Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

		11.		Ternary systems, Nernst distribution law, phenomena on phase boundaries.

		12.		Diffusion, migration of ions in electric field, conductivity, Kohlrausch law.

		13.		Kinetics of chemical reactions, kinetic experiment and its evaluation.

		14.		Mechanism of chemical reactions, catalysis, photochemistry. Basic types of chemical reactors.





PCIII

		Subject Title				Physical Chemistry III										Number		403xxx

		Semester:				M1

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Introduction, macroskopic and microscopic description, thermodynamics.

		2.		Quantum mechanics: Schrödinger equation, energy of molecules.

		3.		Principles of quantum mechanics: approximations, properties of wave function.

		4.		Elektric properties of molecules: dipol momenta and polarizability of molecules.

		5.		Magnetic properties of moleculesl: diamagnetism and paramagnetism.

		6.		Atomic and molecular spectra.

		7.		Postulates of statistical themodynamics.

		8.		Partition function and thermodynamic quantities.

		9.		Thermodynamic properties of ideal gas.

		10.		Intermolecular forces: nonpolar, polar, symetric and linear particles.

		11.		Real gases and liquids. Virial equation of state.

		12.		Computer experiments. Monte Carlo and molecular dynamics.

		13.		Kinetic theory: introduction.

		14.		Transport properies: flow of idael gas, diffusion, heat conductivity,  viscosity.





CET

		Subject Title				Chemical Engineering Thermodynamics										Number		403xxx

		Semester:				B5

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Thermodynamic systems, variables, units, description of states.

		2.		State behaviour of fluids (ideal gas, real gas, liquids, mixtures).

		3.		Classification of thermodynamic processes.

		4.		Changes of energy work and heat. Internal energy an enthalpy.

		5.		Thermochemistry.

		6.		Thermodynamic laws and their implications.

		7.		Chemical equilibrium. Spontaneous chemical reaction

		8.		Equilibrium constant of chemical reaction. Response of equilibria to the conditions.

		9.		Chemical equilibrium with enthalpy balance.

		10.		Phase equilibria of pure substances. Classification of phase transitions.

		11.		Gibbs phase rule. Phase diagrams.

		12.		Phase equilibria in one-component systems (fusion, vaporization, sublimation)

		13.		Phase equilibria in two-component systems. VLE, LLE, SLE.

		14.		Phase equilibria in multi-component systems.





EC

		Subject Title				Electrochemistry										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Processes taking part on electrodes.

		2.		Electric double layer and its structure, adsorption, potentials and thermodynamics.

		3.		Mass transfer, reversibility.

		4.		Kinetics of electrode reactions.

		5.		Classification of electrochemical techniques and methods.

		6.		Potentiostatic methods (chronoamperometry, chronocoulometry, polarography).

		7.		Pulsing methods with analytical utilization.

		8.		Stripping  analysis.

		9.		Galvanostatic methods.

		10.		Cyclic voltammetry, rotating electrodes.

		11.		AC - techniques and measurement of faradaic impedance.

		12.		Coulometry and preparative electrolysis.

		13.		Combination of electrochemistry with other methods.

		14.		Optical electrochemistry, photoelectrochemistry, electrochemiluminiscence.





PE

		Subject Title				Phase Equilibria										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				State Behaviour and Thermodynamic Properties of Fluids

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Mixing, excess and solution properties.

		2.		Partial molar quantities in liquid and solid solutions.

		3.		Chemical potential, fugacity, activity and standard states.

		4.		Thermodynamic stability, general equations of phase equilibria.

		5.		Thermodynamic solution models: athermal, regular solution, local composition, chem. interaction.

		6.		Vapor-liquid equilibrium: experiment, consistency, correlation.

		7.		Vapor-liquid equilibrium: calculation and estimation.

		8.		Vapor-liquid equilibrium at high pressures, retrograde phenomena.

		9.		Solubility of gases in liquids: experiment and thermodynamic description.

		10.		Solubility of gases in liquids: effects of temperature and pressure, estimation.

		11.		Liquid-liquid equilibrium: experiment, calculation and correlation in binary systems.

		12.		Liquid-liquid equilibrium in multicomponent systems.

		13.		Solid-liquid equilibrium: experiment, phase diagrams.

		14.		Solid-liquid equilibrium: calculations for immiscible, miscible, and compound-forming solids.





PCQ

		Subject Title				Physico-Chemical Quantities and their Measuremements										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Temperature scales, their definitions and applications.

		2.		Definition of thermodynamic temperature and its units.

		3.		Methods for accurate measurements of temperature and electric resistance. Thermometeres, thermocouples.

		4.		Concept of pressure. Pressure generation, pressure standards.

		5.		Measurement of pressure, mechanical and electrical transducers.

		6.		Vacuum. Vacuum generation, vacuum pumps, measurement of low pressures.

		7.		Methods for measurements of volumetric properties. Direct PVT methods.

		8.		Pycnometers, application of methods, examples of PVT devices.

		9.		Indirect methods (vibrating-tube densimeter, buoyancy methods, speed-of-sound methods).

		10.		Analysis of effects related to density (temperature, pressure, sample purity).

		11.		Heat. Measurements of heat effects, calorimetry.

		12.		Methods of purification. Methods for evaluation of purity of samples.

		13.		Laboratory excercises.

		14.		Excursion at the Department of Physical Chemistry (selected experimental techniques).





PCP

		Subject Title				Physico-Chemical Properties of Substances										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/4 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Physico chemical data.How to get them and how to use them.

		2.		Identification of chemical compounds and their mixtures (graphic, textual, electronic).

		3.		Primary, secondary and tertiary chemical literature .

		4.		Periodical abstract journals, Chemical Abstracts Service.

		5.		Non-periodical abstract literature (Gmelin, Beilstein).

		6.		Basic rules of sophisticated storage and retrieval of data.

		7.		Sorting, indexing, keys.

		8.		Utilization of relational data base management systems.

		9.		Databases of physico chemical data.

		10.		Data sharing and exchange.

		11.		Network protocols.

		12.		Retrieval of data on internet.

		13.		Development of web documents.

		14.		Web project.





PCC

		Subject Title				Physical Chemistry of Colloidal Systems										Number		403xxx

		Semester:

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Real behaviour of gases, liquids and their mixtures. Application of the First Law of thermodynamics.

		2.		Consequences of the Second Law of thermodynamics. Efficiency of heat engines. Heat pumps.

		3.		Irreversible processes. Joule-Thomson coefficient, inversion temperature. Condensation of gases.

		4.		Energetics of chemical reactions. Reaction heat and methods for its determination.

		5.		Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

		6.		Yield of chemical reaction. Decompositions of solid substances. Simultaneous equilibria.

		7.		Equilibria in electrolyte solutions, pH, solubility product. Galvanic cells.

		8.		Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

		9.		Ternary systems, Nernst distribution law.

		10.		Diffusion. Migration of ions in electric field. Conductivity. Kohlrausch's law.

		11.		Kinetics of chemical reactions, kinetic experiment and its evaluation.

		12.		Mechanism of chemical reactions. Catalysis. Photochemistry. Basic types of chemical reactors.

		13.		Interfacial phenomena, adsorption.

		14.		Classification of dispersed systems, sedimentation. Membrane equilibria. Electrokinetic phenomena.





PCPB

		Subject Title				Physical Chemistry of Phase Boundaries										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		The balance equations

		2.		Thermodynamics of open systems

		3.		Fundamentals of non-equilibrium thermodynamics

		4.		Electrokinetic phenomena

		5.		Liquid-junction potential

		6.		Membrane equilibria

		7.		Water transport through a membrane

		8.		Transport phenomena

		9.		Methods of the diffusion coefficients determination

		10.		Membrane separation processes

		11.		Determination of transport parameters of membranes

		12.		Surface phenomena

		13.		Adsorption

		14.		Methods of sorption determination





PCEEP

		Subject Title				Physical Chemistry of Energy and Electrochemical Processes										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Preface, basic definitions and concepts

		2.		State behaviour

		3.		Stae behaviour, complex equations of state, liquids

		4.		Basic thermodynamics

		5.		Thermochemistry

		6.		Thermodynamics of real fluids

		7.		Thermodynamics of real fluids

		8.		Thermodynamics of phase equilibria

		9.		Thermodynamics of electrolyte solutions

		10.		Equilibria of electrolyte solutions

		11.		Electrochemical cells, overpotential, electrode potential

		12.		Kinetics of electrode processes, impedance spectroscopy

		13.		Polarization

		14.		Membrane potentials, ionexes





PCMCS

		Subject Title				Physical Chemistry of Macromolecular and Colloidal Systems										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Classification of colloidal systems.

		2.		Kinetic properties of dispersion systems.

		3.		Sedimentation and sedimentation equlibria. Viscosity.

		4.		Rayleigh scattering - principles and applications.

		5.		X - ray diffraction. Quasielastic light scattering.

		6.		Polymers: Flory - Huggins equation.

		7.		Phase separation in solution of polymers.

		8.		Conformation of macromolecules: Helices and Coils.

		9.		Thermodynamic and transport properties of dilute solutions of polymers.

		10.		Distribution functions and average molar mass of polymers.

		11.		Macromolecular gels.

		12.		Micelle colloids: formation, structure and properties.

		13.		Heterogeneous dispersions, their rise and stability.

		14.		Lyophobic sols and gels.





PCAS

		Subject Title				Physical Chemistry of Aqueous Solutions										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Water and aqueous solutions (occurrence, environmental aspects, structure, physico-chemical properties)

		2.		State behaviour and thermodynamic data for water

		3.		Behaviour of water in the critical region

		4.		Transport properties of water (viscosity, thermal conductivity, speed of sound)

		5.		Electric and dielectric properties of water (ion product, conductivity, dielectric constant)

		6.		Thermodynamics of solutions (concentrations, standard states, activity and osmotic coefficients)

		7.		Thermodynamics of solutions (volumetric and thermal properties, experimental techniques)

		8.		Solvent-solute interactions (Born equation, solutions structure)

		9.		Ionic interactions and activity coefficients

		10.		Standard thermodynamic quantities (quantities of formation, Helgesson's model, fluctuation theory)

		11.		Solubility in water (organic substances, gases, non-electrolytes in solutions of electrolytes)

		12.		Equilibria L-L, L-G, S-L, S-G in wide ranges of temperature and pressure

		13.		Critical behaviour of mixtures and solutions

		14.		Dilute solutions in the vicinity of critical point of water





CE

		Subject Title				Chemical Equilibria										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Stoichiometry and mass balance equations.

		2.		Equilibrium conditions in the stoichiometric form.

		3.		Chemical equilibrium calculations for a simple system.

		4.		Equilibrium calculations when a condensed solution is present.

		5.		Influence of reaction conditions on the equilibrium.

		6.		Looking for the optimal reaction conditions for a simple system.

		7.		Mathematical tools (method of Lagrangian multipliers).

		8.		Mathematical tools (Kuhn-Tucker conditions).

		9.		Equilibrium conditions in the non-stoichiometric form.

		10.		Algorithm for calculation of chemical equilibria for heterogeneous systems.

		11.		Choice of the first approximation.

		12.		Solution of the complex problem.

		13.		Interpretation of results of chemical equilibrium calculations.

		14.		Input thermochemical data





CK

		Subject Title				Chemical Kinetics										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Reaction rate, kinetic equations .

		2.		Temperature dependence of reaction rates.

		3.		Theories of chemical kinetics.

		4.		Kinetic analysis of homogeneous reactions.

		5.		Simultaneous homogeneous reactions.

		6.		Reaction mechanism .

		7.		Homogeneous flow reactions.

		8.		Isothermal and adiabatic homogeneous flow reactors.

		9.		General catalysis.

		10.		Heterogeneous catalysis.

		11.		Catalytic reactors.

		12.		Kinetic analysis of heterogeneous reactions .

		13.		Homogeneous catalysis.

		14.		Kinetics of enzymatic reactions.





CCS

		Subject Title				Chemistry of Colloidal Systems										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Classification of colloidal systems. Distribution functions of particle sizes.

		2.		Properties of phase boundaries - interface and surface tension

		3.		Curved interfaces, capilary phenomena

		4.		Surface films

		5.		Adsorption on solid surfaces

		6.		Electrical properties of phase boundaries.

		7.		Kinetic properties of dispersion systems determined by the thermal motion.

		8.		Osmosis and membrane equilibria.

		9.		Sedimentation and sedimentation equilibria. Viscosity.

		10.		Optical properties of disperzion systems.

		11.		Lyophobic sols.

		12.		Emulsions, foams, aerosols, solid sols.

		13.		Associative (micellar) colloids.

		14.		Colloidal solutions of polymers, gels.

				Klasifikace disperzních soustav. Distribuční funkce velikosti částic.

				Vlastnosti fázových rozhraní - povrchové a mezifázové napětí.

				Zakřivená fázová rozhraní, kapilární jevy.

				Povrchové filmy.

				Adsorpce na tuhých površích.

				Elektrické vlastnosti fázových rozhraní.

				Kinetické vlastnosti disperzních soustav odvozené z tepelného pohybu.

				Osmóza a membránové rovnováhy

				Sedimentace a sedimentační rovnováha. Viskozita.

				Optické vlastnosti disperzních systémů.

				Lyofobní soly

				Emulze, pěny, aerosoly a tuhé soly.

				Asociativní (micelární) koloidy.

				Koloidní roztoky vysokomolekulárních látek, gely.





LPE

		Subject Title				Laboratory of Phase Equilibria										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/4

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Ebulliometric determination of vapor pressures of pure liquids.

		2.		Limiting activity coefficients by the inert gas stripping method.

		3.		Limiting activity coefficients by comparative ebulliometry.

		4.		Turbidimetric determination of liquid-liquid equilibrium in binary systems.

		5.		Determination of liquid-liquid equilibria in ternary systems by the direct analytical method.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LPCTEP

		Subject Title				Laboratory of Physical Chemistry-Technology of Environment Protection										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Solubility of gases in liquids.

		2.		Diffusion coefficients of electrolytes by the capillary method.

		3.		Heat capacities of liquids.

		4.		Calibration of resistance thermometers.

		5.		Henry's law constants of VOCs in water.

		6.		Vapor-liquid equilibrium in binary systems.

		7.		Determination of activation energy for first-order and second-order chemical reactions.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LPCI

		Subject Title				Laboratory of Physical Chemistry I										Number		403xxx

		Semester:				B3

		Weekly Load and Assessment:				0/0/4

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Ideal-gas equation of state - determination of molar mass by V. Meyer's method

		2.		One-component phase equilibrium - saturated vapor pressure of liquids

		3.		Phase diagrams of two-components condensed system - solid-liquid equilibrium

		4.		Colligative properties - freezing point depression

		5.		Temperature dependence of solubility of salts

		6.		Calorimetry I - heat of solution of inorganic salts

		7.		Calorimetry II - enthalpy of combustion

		8.		Kinetics of first-order reaction

		9.		Conductivity of electrolytes - solubility product, infinite-dilution molar conductivity

		10.

		11.

		12.

		13.

		14.





LPCII

		Subject Title				Laboratory of Physical Chemistry II										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Two-components phase equilibrium - vapor-liquid equilibrium

		2.		Phase diagram of three-components condensed system - liquid-liquid equilibrium

		3.		Partial molar volumes in binary system

		4.		Measurement of cell electromotive force - determination of activity coefficient of electrolyte

		5.		Kinetics of second-order reaction

		6.		Activation energy of first- and second-order reactions

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LSMPC

		Subject Title				Laboratory of Special Methods of Physical Chemistry										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/8

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Determination of heat of combustion by Parr 1351 bomb calorimeter

		2.		Diffusion coefficients of electrolytes by capillary method

		3.		Measurements of surface tension of liquids

		4.		Vapor-phase osmometry

		5.		Reaction kinetics of consecutive reactions using UV/VIS spectrophotometry

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





EMTE

		Subject Title				Estimation Methods for Physical Chemical Properties										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics I, Physics I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Software tools for the use in estimation methods (Excel, Maple,…).

		2.		Classification of estimation methods. Calculation of uncertainty of estimated value.

		3.		Molecular parameters: dipole moment, molar refraction, gyration radius.

		4.		Critical properties, influence of molecular size and shape on crit.properties.

		5.		Density of saturated and of compressed liquid.

		6.		PVT behaviour of gases: virial, cubic and more complex equations of state.

		7.		Properties of saturated liquid and vapour: vapour pressure, enthalpy of vaporization, heat capacity.

		8.		Thermochemical properties of ideal gas.

		9.		Viscosity of gases and liquids.

		10.		Heat conductivity of gases and liquids.

		11.		Diffusion coefficients in binary systems, surface tension.

		12.		Esimation of activity coefficients of non-electrolyte mixtures (UNIFAC).

		13.		Distribution of chemicals in evironment: octanol - water partition coefficient.

		14.		Distribution of chemicals in evironment: solubility, Henry's law constant.





CS

		Subject Title				Computer Simulations										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				1/1/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Statistical thermodynamics: ensembles, probabilities

		2.		Models: lattice and continuous, description of molecules, fluids, proteins

		3.		Molecular dynamics: integration of equations of motion (Verlet and Gear methods)

		4.		MD: isothermal and isobaric ensembles

		5.		MD: rigid molecules, molecules with rigid bonds (SHAKE algorithm)

		6.		Monte Carlo: MC integration, Markov chains, Metropolis sampling

		7.		Random numbers: algorithms, continuous and discrete distributions

		8.		MC: rigid molecules, MC in other ensembles

		9.		MC: non-Boltzmann sampling

		10.		Computer experiment: choice of method and conditions, start of simulation

		11.		Periodic boundary conditions, long range forces

		12.		Measurements, statistical analysis of time series, error estimation

		13.		Entropic quantities (thermodynamic integration, Widom)

		14.		MD: kinetic quantities, equilibrium and non-equilibrium methods





ST

		Subject Title				Statistical Thermodynamics										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Axioms of phenomenological thermodynamics. Concept of statistical thermodynamics

		2.		Axioms of statistical thermodynamics. Statistical ensembles.

		3.		Probability in the microcanincal and canonical ensemble.

		4.		Partition function a thermodynamic quantities.

		5.		Ideal gas. Translational, rotational, and vibrational contributions.

		6.		Ideal crystal. Einstein model, Debye model.

		7.		Intermolecular forces. Pair intermolecular potentials.

		8.		Configurational integral, configurational thermodynamc functions.

		9.		Real gas, virial expansion.

		10.		Internal structure of liquids. Pair distribution function.

		11.		Computer experimens. Monte Carlo and molecular dynamics methods.

		12.		Perturbation theories of liquids.

		13.		Integral equation theories.

		14.		Negative thermodynamic temperature. Entropy and arrow of time.





SBTPT

		Subject Title				State Behaviour and Thermodynamic Properties of Fluids										Number		403xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Critical point and PVT behaviour of real fluids

		2.		Intermolecular interactions, Lennard - Jones potential

		3.		Virial equation of state

		4.		Equations of state for real fluids

		5.		Corresponding states principle and its application

		6.		PVT behaviour of real mixtures

		7.		Thermodynamic properties of ideal gas

		8.		Residual quantities of real gas

		9.		Thermodynamic properties of real fluids

		10.		Calculation of heat and work at different conditions

		11.		Partial molar quantities

		12.		Fugacity and chemical potential

		13.		Phase equilibria of single-component systems

		14.		Vapour pressures and enthalpies of vaporization (exp. and estimation methods, correlation equations).





SPM

		Subject Title				Structure and Properties of Molecules										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Physical Chemistry

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Principles of group theory

		2.		Point groups of symmetry

		3.		Matrix representation of groups, irreducible representations

		4.		Symmetry of molecular orbitals, principle of conservation of molecular symmetry

		5.		Introduction into spectroscopy: classes of spectra, transition moment, Raman spectra

		6.		Rotational spectra, the Stark effect, internal rotation of molecules

		7.		Vibrational spectra of two-atomic molecules, vibrational-rotational interactions

		8.		General coordinates, Lagrange equations

		9.		Vibrational spectra of multiatomic molecules, the FG-analysis

		10.		Symmetry of normal vibrations

		11.		Electronic spectra, Franck-Condon principle

		12.		Roengten spectra, photoelectronic spectroscopy

		13.		The Zeeman effect, electronic spin resonance

		14.		Nuclear magnetic resonance: screening effect, spin-spin interactions





IMPC

		Subject Title				Introduction to Molecular Physical Chemistry										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		1. Úvod: makroskopický a mikroskopický popis systému, základy termodynamiky.

		2.		2. Kvantová mechanika: Schrödingerova rovnice, energie molekul.

		3.		3. Základy kvantové chemie: používané aproximace, vlastnosti vlnové funkce.

		4.		4. Elektrické vlastnosti molekul: dipólový moment a polarizovatelnost molekul.

		5.		5. Magnetické vlastnosti molekul: diamagnetismus a paramagnetismus.

		6.		6. Atomová a molekulární spektra: absorpce záření molekulami.

		7.		7. Principy statistické termodynamiky: postuláty statistické termodynamiky.

		8.		8. Boltzmanovo rozdělení: statistické výpočty termodynamických funkcí.

		9.		9. Termodynamická funkce ideálního plynu.

		10.		10. Mezimolekulární síly: nepolární, polární, symetrické a molekulární částice.

		11.		11. Popis reálného plynu a kapaliny: Viriální rozvoj, distribuční funkce.

		12.		12. Simulace: Metoda molekulární dynamiky a metody Monte Carlo.

		13.		13. Kinetická teorie: Model bodových částic, rozdělení rychlostí.

		14.		14. Transportní veličiny: Tok, difúze, tepelná vodivost, viskozita.





CMPC

		Subject Title				Calculation Methods of Physical Chemistry										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				1/1/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Influence of rounding errors on results of the calculation procedures. Simple examples of ill-conditioned problems.

		2.		Mathematical formulation of the physical--chemistry problem. Non-physical and parasitic solutions.

		3.		Calculation of the equilibrium state of a simple system (adiabatic temperature, volume from an equation of state (EOS), degree of conversion etc.)

		4.		Calculation of the equilibrium state of a complex system (more than one non-linear equation, calculation of vapour pressure from EOS).

		5.		Chemical equilibrium calculation for complex systems.

		6.		Calculation of simple dynamic models (chemical kinetics).

		7.		Continuation of the point 6.

		8.		Transport properties. Calculation of temperature and concentration as functions of time t and x,y,z variables. Stationary solution.

		9.		Continuation of the point 8.

		10.		Solution of the Schrődinger eq., calculation of eigenvalues (quantum numbers) of operators.

		11.		Introduction to the statistical elaboration of experimental data. Basic characteristics.

		12.		Calculation of adjustable parameters for linear models (Langmuir's isotherm).

		13.		Calculation of adjustable parameters for non-linear models (Wilson eq.)

		14.		Hypothesis testing (significance of the difference between two sets of expeerimental data).





BPQC

		Subject Title				Basic Principles of Quantum Chemistry										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Basic postulates, the wave function

		2.		Representation of observables, operatores, eigenvalues

		3.		Schrodinger equation, Hamiltonian, the particle in a box

		4.		The linear harmonic oscillator

		5.		Operators of angular momentum

		6.		The hydrogen atom, spin of particles

		7.		Matrix representation of the Schroedinger equation, numerical methods

		8.		Quantum representation of molecules.

		9.		Many-particles problem, Slater determinant

		10.		Hamiltonian of molecules, the SCF approach, Roothaan equations

		11.		Hueckel orbitals, the EHT method, Slater orbitals

		12.		Ab initio calculations, correlation energy

		13.		Prediction of the molecular properties: heat of formation, orbital energies

		14.		Prediction of the molecular properties: population analysis, geometry optimization





BPCP

		Subject Title				Basics of Physico-Chemical Projects										Number		403xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		General requirements for technical project elaboration. DTP software available for students.

		2.		Basic vector-graphics skills. Drawing simple laboratory equipment.

		3.		Introduction to typography. The most popular typographic errors. Combination of text and graphics.

		4.		Typesetting of mathematical equations and their export / import.

		5.		Typesetting of chemical structures and equations, their export / import.

		6.		Documentation of a computing program. Drawing a computer algorithm (e.g. calculation of vapour-liquid equilibrium).

		7.		Drawing of complex graphs and multi-component phase diagrams.

		8.		Graphical documentation of experimental apparatus.

		9.		Student project - design of a technical graphics.

		10.		Design of technical animation (Carnot cycle).

		11.		Digital photography for technical purposes.

		12.		Principles of design of posters and presentations. Printing posters. Preparation of data for a DTP studio.

		13.		Electronic documents in different formats.

		14.		Final project.
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		BV		Bilanční výpočty		BC		Balance Calculations		A

		UCHT		Úvod do chemických technologií		ICT		Introduction to Chemical Technologies		N

		CHI1		Chemické inženýrství I		UO1		Unit Operations of Chemical Engineering I		A

		LCHI		Laboratoř chemického inženýrství		UOL		Unit Operations Laboratory		N

		CHIP		Chemicko-inženýrský projekt		CEP		Chemical Engineering Project		A

		CHI2		Chemické inženýrství II		UO2		Unit Operations of Chemical Engineering II		A

		IBP		Inženýrství biologických procesů		EMBP		Engineering Methods in Biological Processes		A

		CHPŽP		Chemický průmysl a životní prostředí		EPCI		Environmental Protection in Chemical Industry		A

		HTP1		Hydromechanické a tepelné procesy I		FMHT1		Fluid Mechanics and Heat Transfer - I		A

		SPCHI		Semestrální projekt oboru chemické inženýrství		SPCE		Semestral Project in Chemical Engineering		A

		CHI3		Chemické inženýrství III		UO3		Unit Operations of Chemical Engineering III		A

		PVCHI		Programové vybavení pro chemické inženýry		SWCE		Software for Chemical Engineers		A

		TT		Technická termodynamika		ACET		Applied Chemical Engineering Thermodynamics		N

		DP		Difúzní procesy		MTP		Mass Transfer Processes		N

		PSI		Procesní a systémové inženýrství		PSD		Process and System Design		A

		LOCHI1		Laboratoř oboru chemické inženýrství I		SL1		Specialized Laboratory I		A

		DPV		Difúzní procesy - výpočty		MTPMM		Mass Transfer Processes for Mathematical Modelling		N

		HTP2		Hydromechanické a tepelné procesy II		FMHT2		Fluid Mechanics and Heat Transfer - II		A

		SPB		Separační procesy v biotechnologiích		SPB		Separation Processes in Biotechnology		A

		PI		Produktové inženýrství		PE		Product Engineering		A

		BI		Bezpečnostní inženýrství		PSR		Process Safety and Reliability		A

		RBI		Reaktorové a bioreaktorové inženýrství		RBE		Reactor and Bioreactor Engineering		A

		LOCHI2		Laboratoř oboru chemické inženýrství II		SL2		Specialized Laboratory II		A

		PP		Procesní projekt		PD		Process  Design		A

		IDS		Informační a databázové systémy		IDS		Information and Database Systems		A

		ACHPP		Aparatura chemického a potravinářského průmyslu		ECFI		Equipment of Chemical and Food Industry		N

		PAOŽP		Procesy a aparáty ochrany životního prostředí		FEE		Fudamentals of Environmental Engineering		N

		VPJ		Vyšší programovací jazyky		HPL		Higher Programming Languages		A

		VPS		Využití počítačových sítí		UCN		Utilisation of Computer Networks		A



SUBJECTS
 OF THE DEPARTMENT OF CHEMICAL ENGINEERING



BC

		Subject Title				Balance Calculations										Number		409xxx

		Semester:				B1

		Weekly Load and Assessment:				0/2

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

		2.		Mixtures and their composition, conversion of concentration data. Examples.

		3.		Chemical formulas. Examples.

		4.		Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

		5.		Fundamentals of material balances, block diagram and description of the process. Examples.

		6.		Steady-state balancing of the system without chemical reaction. Examples.

		7.		Solution of selected problems.

		8.		Solution of selected problems.

		9.		Test. Chemical reaction - stoichiometric calculations. Examples.

		10.		Solution of selected problems.

		11.		Balancing of the system with chemical reaction, conversion, yield. Examples.

		12.		Solution of selected problems.

		13.		Complex balancing problems. Examples.

		14.		Test.





ICT

		Subject Title				Introduction to Chemical Technologies										Number		409xxx

		Semester:				B2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Unit Operations I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Hydrogen and some other technical gases (nitrogen, oxygen, argon, carbon dioxide).

		2.		Production of sulfuric acid.

		3.		Production of ammonia.

		4.		Production of nitric acid.

		5.		Production of phosphoric acid.

		6.		Production of one- and multi-component industrial fertilizers.

		7.		Electrochemical production of sodium hydroxide, chlorine and chlorates.

		8.		Chemical processing of coal.

		9.		Production of iron, steel and color metals.

		10.		Chemical processing of wood.

		11.		Chemical processing of crude oil - AVD.

		12.		Selected technologies from petrochemistry - ethylene unit.

		13.		Selected technologies from food technology - fermentation and sugar industry.

		14.		Selected technologies from food technology - fat processing.





UO1

		Subject Title				Unit Operations of Chemical Engineering I										Number		409xxx

		Semester:				B4

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Basic terminology. Systems. Principles of balancing. Mass and mole balance.

		2.		Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

		3.		Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

		4.		Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

		5.		Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

		6.		Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

		7.		Heat exchangers: types and design. Evaporators: types and design. Crystallization.

		8.		Diffusion separation processes. Mass exchangers. Equilibrium plate.

		9.		Membrane separation processes, modules, types of membranes, driving forces. Design.

		10.		Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

		11.		Flash and differential distillation of binary mixtures. Rectification in staged column.

		12.		Absorption: equipment, staged and packed columns. Adsorption.

		13.		Drying of solids, enthalpic humidity chart. Batch and continual dryers.

		14.		Chemical reactors and bioreactors, basic types. Material and enthalpy balance.





UOL

		Subject Title				Unit Operations Laboratory										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/0/3 credit with grade

		Credit:				2

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

				Students work in groups (3 persons in group).They are asked to write common report on each

				experiment (6 reports total).The report for each experiment must be handed in one week.

				It is accepted after successful discussion of measured data, calculations and conclusions.

				Laboratory is equipped with 15 apparatuses, list  of them is as follows:

				1) Pressure drop in tubes and fittings      2) Packed column hydraulics

				3) Centrifugal pump - characteristic curve   4) Agitated vessel

				5) Frame filter    6) Fluidisation column    7) Sedimentation column

				8) Ball mill        9) Double pipe heat exchanger

				10) Heat exchanger steam-air with extended surface  11) Shelf dryer

				12) Continuous packed distillation column

				13) Cascade of mixed reactors   14) Reverse osmosis

				15)  Packed absorption column





CEP

		Subject Title				Chemical Engineering Project										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/1/0 credit with grade

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physical Chemistry I, Unit Operations I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-elasticity. Anisotropic materials.

		2.		Unit Operations I to practical and more complex problems, e.g., problems consisting of

		3.		several unit operations, problems requiring more advanced methodologies of solution than

		4.		those used in the basic course of chemical engineering etc. Assigned projects simulate (on

		5.		the level corresponding to the knowledge of students) real industrial problems in production

		6.		plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the

		7.		team-work. The project is comprehensive and it includes problem analysis, selection of the

		8.		suitable method of solution, survey of required data and the actual solution of the problem.

		9.		Students have to prepare the report describing the problem, its solution and results and this

		10.		report has to be defended in the final consultation with the professor, who supervised the

		11.		progress of the work during the semester.

		12.

		13.

		14.





UO2

		Subject Title				Unit Operations of Chemical Engineering II										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

		2.		Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

		3.		Single-phase flow through porous material, pressure drop. Multi-phase flow.

		4.		Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

		5.		Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

		6.		Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

		7.		Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

		8.		Mass transfer by convection and diffusion. Mass transfer between phases.

		9.		Mass transfer in staged and continuous separation processes.

		10.		Continuous rectification of binary and multicomponent mixtures.

		11.		Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

		12.		Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow.

		13.		Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

		14.		Adsorption and chromatography. Crystallization from solutions. Crystallizers.





EMBP

		Subject Title				Engineering Methods in Biological Processes										Number		409xxx

		Semester:				B5, M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Elements of cell biology.

		2.		Enzymes: structure, mechanism of action, kinetics, immobilization, applications.

		3.		Elementary cell physiology.Metabolic control.Metabolic pathways.Energy production in cells.

		4.		Elements of genetic engineering. Genetically modified organisms.

		5.		Cell growth, batch and continuous cultures. Kinetics of microbial growth.

		6.		Structured and unstructured models of cell growth. Mass-transport and cell growth.

		7.		Stoichiometry and energy aspects of cell growth. Stoichiometry of product formation.

		8.		Metabolic flux analysis. Control of metabolic pathways, metabolic engineering.

		9.		Fermenters and bioreactors. Choice of cultivation method. Batch and continuous cultivation.

		10.		Choice of bioreactor, scale-up, control. Modelling of bioreactors.

		11.		Isolation and purification of microbial products.

		12.		Mixed microbial populations in nature and industry. Modelling and analysis, applications.

		13.		Bioprocesses based on application of plant cell cultures. Reactors, cultivation methods.

		14.		Bioprocesses based on application of mammalian cell cultures. Reactors, cultivation methods.





EPCI

		Subject Title				Environmental Protection in Chemical Industry										Number		409xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Impact of process industries upon the environment, food cycle, energy sources.

		2.		Methods of environmental engineering, physical and chemical processes.

		3.		Air pollution control, global imlications of air pollution.

		4.		Gaseous, vapourous and solid particulate pollutants.

		5.		Solid particles characteristics, particle size distribution, efficiency of separation.

		6.		Control devices for particulate contamitants, gravitational settlers.

		7.		Centrifugal collectors, wet collectors, fabric filtration, electrostatic precipitation.

		8.		Absorption and chemisorption used in environmental protection.

		9.		Adsorption, continuous and batch arrangement, condensation and combustion.

		10.		Water quality requirements, sedimentation, filtration, calculation of settlers.

		11.		Coagulation, influence of mixing on flocculation, power input of various mixers.

		12.		Biochemical water treatment, biodegradable organic wastes, biological oxygen demand.

		13.		Dissolved oxygen balance, aeration capacity calculation.

		14.		Solid waste management.





FMHT1

		Subject Title				Fluid Mechanics and Heat Transfer - I										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction to fluid mechanics, history. Hydrostatics.

		2.		Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

		3.		Conservation of mass, linear momentum and energy. Inviscid flow.

		4.		Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

		5.		Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

		6.		Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

		7.		Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

		8.		Introduction to heat transfer. One-dimensional steady-state heat conduction.

		9.		Unsteady-state one-dimensional heat conduction. Fourier method.

		10.		Heat convection in laminar fluid flows.

		11.		Heat transfer at film condensation and free convection.

		12.		Heat transfer in turbulent flows. Methods of analogy.

		13.		Heat radiation, fundamental concepts and relations.

		14.		Radiation shields, effects of radiation on measurement of flowing gas temperature.





SPCE

		Subject Title				Semestral Project in Chemical Engineering										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Students work individually on topics, which they choose from the list of topics offered and

		2.		authorized by Institute, and are led by a supervisor. A brief written report on results of work is

		3.		required, as well as a public presentation in closing seminar. Final evaluation depends on a

		4.		grade proposed by the project supervisor and on the level of presentation of results.

		5.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





UO3

		Subject Title				Unit Operations of Chemical Engineering III										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Unit Operations od Chemical Engineeering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Phenomena described by distribution functions. Random processes, basic concepts.

		2.		Nonideal flow, distribution of residence times, dispersion coefficients.

		3.		Crystallisation - basic principles, phase equilibria, fractional crystallization.

		4.		Population balances,  crystal size distributions and sieve analysis.

		5.		Adsorption - simple theory of solute moving through bed, adsorption and desorption waves.

		6.		Effect of longitudinal dispersion and transport from mobile to stagnant fluid in porous particles.

		7.		Models of linear and nonlinear sorption.

		8.		Ionic exchange and electroforetic separation methods.

		9.		Selection and arrangement of separation methods, criteria for selection.

		10.		Recycling and regeneration.

		11.		Combined processes and multifunctional apparatuses, reaction and separation.

		12.		Strategy of process design and its synthesis.

		13.		Optimization by parameter selection.

		14.		Optimization by choices from alternatives.





SWCE

		Subject Title				Software for Chemical Engineers										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Basic skils concerning the work on PC under OS Windows.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Types of software products. SW life cycle. Chemical engineering problems and their solution with SW.

		2.		General approach to the design of SW. Analysis of the problem and conceptual design.

		3.		Programming languages, their types. Characteristics and typical use of most common languages. Processing of the program source code. Compilers and linkers.

		4.		Programming technologies for effective development of programs. Structured programming.

		5.		Programming language FORTRAN - architecture, construction of a program, data types, declarations, expressions.

		6.		Programming language FORTRAN - commands, input/output operations.

		7.		Work in the integrated environment of DIGITAL (Compaq) Visual Fortran.

		8.		Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, NAG, etc.

		9.		Integrated mathematical software - generally. Numeric, symbolic and graphical operations.

		10.		System Polymath, purpose and utilisation.

		11.		System Maple - environment and basic operations.

		12.		System Maple - solution of chemical engineering problems.

		13.		System MATLAB - environment and basic operations.

		14.		System MATLAB - solution of chemical engineering problems.





ACET

		Subject Title				Applied Chemical Engineering Thermodynamics										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Calculus, Basic Thermodynamics

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Critical behaviour of pure substances, estimation of critical properties of fluids

		2.		The virial equation of state, cubic equations of state (pure fluids)

		3.		Acentric factor and generalised form of cubic equations of state,equations of state for liquids 
Thermodynamic properties of substances in ideal gas state

		4.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		5.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		6.		Equilibrium in two-phase one-component systems, enthalpy of evaporation

		7.		Mixtures of fluids, mixing rules, pseudocritical properties of mixtures

		8.		Volumetric properties of mixtures of the fluids

		9.		Thermodynamic properties of the mixtures of fluids from cubic equations of state

		10.		Fugacity and activity of the component in the mixture, reference state, excess properties

		11.		Vapour-liquid equilibrium

		12.		Gas-liquid equilibrium

		13.		Liquid-liquid equilibrium

		14.		Estimation of transport properties of liquids





MTP

		Subject Title				Mass Transfer Processes										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/3 Ex

		Credit:				7

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





PSD

		Subject Title				Process and System Design										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Theory of systems and  chemical engineerig. Team work. Computers in process design.

		2.		Graphs, flowsheets, process flow diagramms.

		3.		Balance calculation based on specified  data.Overdetermined and underdetermined systems.

		4.		Balance calculation based on measured data. Reconciliation.Design of measurements. Information systems

		5.		Modelling of unit operations.Linear, rigorous,short-cut, fuzzy models.

		6.		Steady state simulation. Sequential-modular approach.Equation oriented approach.

		7.		Physical-chemical models for simulation. Databases for chemical-physical data.

		8.		Architecture of some commercial simulation programms (ASPEN Plus)

		9.		Cost engineering calculations.

		10.		Optimisation of chemical engineering processes.

		11.		Synthesis. Heuristical and evolutional algorithms.

		12.		Design of heat exchanger networks

		13.		Batch and periodical processes. Dynamic balance calculation. Dynamic simulation.

		14.		Conceptual and detailed process design





SL1

		Subject Title				Specialized Laboratory I										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this course is to introduce students to research activities of the Department of

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.





MTPMM

		Subject Title				Mass Transfer Processes for Mathematical Modelling										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





FMHT2

		Subject Title				Fluid Mechanics and Heat Transfer - II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Fluid Mechanics and Heat Transfer - I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Conservation of mass, linear momentum and energy. Potential flows.

		2.		Viscous flows. Navier-Stokes equations and its advanced applications.

		3.		Flow over immersed bodies and boundary layers - I.

		4.		Flow over immersed bodies and boundary layers - II.

		5.		Modelling of turbulence, characteristic measures, approaches to study of turbulence.

		6.		Multiphase flows.

		7.		CFD applications. Fractals and chaos theory in hydrodynamics.

		8.		Steady-state heat conduction, finned surfaces, internal heat sources.

		9.		Multidimensional steady-state heat conduction, shape factor.

		10.		Multidimensional unsteady-state heat conduction.

		11.		Approximate methods in heat conduction problems.

		12.		Laminar thermal boundary layer.

		13.		Heat radiation, closed systems of grey surfaces.

		14.		Elementary problems of heat radiation in semi-transparent environments.





SPB

		Subject Title				Separation Processes in Biotechnology										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Classification of separation processes. Phase equilibria. Equilibrium separation stage.

		2.		Liquid-liquid extraction. Super-critical extraction, leaching and pertraction.

		3.		Distillation and rectification.

		4.		Adsorption separation processes, ion-exchange methods, chromatographic techniques.

		5.		Counter-current adsorption processes. Simulated moving-bed technique.

		6.		Gel chromatography, affinity chromatography.

		7.		Filtration and centrifugation.

		8.		Membrane separation processes: micro- and ultra-filtration, reverse osmosis, dialysis.

		9.		Membrane distillation and pervaporation.

		10.		Membrane gas separations. Liquid membranes.

		11.		Electro-membrane separation processes. Electrodialysis.

		12.		Electrophoresis and isoelectrical focusing.

		13.		Drying and lyofilization.

		14.		Precipitation and crystallization.





PE

		Subject Title				Product Engineering										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

		2.		Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

		3.		Polydisperse systems and their characterization. Method of population balances.

		4.		Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

		5.		Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

		6.		Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

		7.		Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

		8.		Production of various dispersions in food industry. Detergents, paints and varnishes.

		9.		Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

		10.		Polymers, their molecular and meso-scopic architecture. Processing of plastics.

		11.		New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

		12.		Materials for tissue engineering. Cellular structure of materials and biomaterials.

		13.		Nano-structured materials. Surface modification of materials, deposition of surface layers.

		14.		Primary to quaternary recyling of material and energy content of wastes.





PSR

		Subject Title				Process Safety and Reliability										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Nature of the accident process. Acceptable risk.

		2.		Accident and loss statistic.Three significant disasters.

		3.		Toxicology.Models of dose:response curves.Probits.

		4.		MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors.

		5.		Vaporation rate of liquid  during vessel filling.Ventilation.

		6.		Source models for releases of vapours and liquids through holes and pipes.

		7.		Toxic release and dispersion models.Pasquill-Gifford model.

		8.		Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

		9.		Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and fires.

		10.		Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

		11.		Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

		12.		Event trees.Fault trees.

		13.		Case histories. Human error function.Learning from accidents.

		14.		Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.





RBE

		Subject Title				Reactor and Bioreactor Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				4/2/0 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mass and energy balances of reacting systems.

		2.		Kinetics and stoichiometry of chemical reactions; design of isothermal reactors.

		3.		Complex chemical reactions, reaction mechanisms.

		4.		Measurement and evaluation of kinetic data.

		5.		Design of non-isothermal reactors; steady state and dynamic behaviour.

		6.		Diffusion and reaction in porous catalyst.

		7.		Catalytic reactors.

		8.		Distribution of residence times in chemical reactors; nonlinear reactors.

		9.		Biotechnology and bioengineering; production of insuline.

		10.		Kinetics of cell growth, batch and continuous culture, structured models.

		11.		Bioreactors; enzyme reactors; chemostat; fed-batch bioreactor.

		12.		Immobilized enzyme and cell systems; diffusion limitation.

		13.		Isolation and separation of biological product.

		14.		Fermentation of baker yeast and production of monoclonal antibodies.





SL2

		Subject Title				Specialized Laboratory II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to involve graduate students deeper in research activities of the

		2.		department. They learn basic principles of scientific work, methods of

		3.		obtaining and processing data and presentation of  results.  Students work on problems, that

		4.		they choose from the list offered and approved by the department. Each student is supervised

		5.		by an appointed staff member. Students typically continue to solve problems of Spec. Lab. I .

		6.		A brief written report is required as well as public presentation of the results at a  closing

		7.		micro-conference of all students.

		8.		The evaluation combines the grade proposed by the supervisor and the level of presentation

		9.		of results.

		10.

		11.

		12.

		13.

		14.





PD

		Subject Title				Process  Design										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Process and System Design

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Problem formulation.

		2.		Conceptual process design.

		3.		Application of commercial simulation programs.

		4.		Elaboration of project.Consultation.

		5.		Controlling day.

		6.		Elaboration of project.Consultation.

		7.		Excursions.Exhibitions. Contact with practice.

		8.		Elaboration of project.Consultation.

		9.		Elaboration of project.Consultation.

		10.		Elaboration of project.Consultation.

		11.		Working out of written report.

		12.		Controlling day.

		13.		Submission of report.

		14.		Defence of submitted report. Examination.





IDS

		Subject Title				Information and Database Systems										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Examples of database and information systems. Area of interest.

		2.		Mathematical background (relations, relational algebra, relational calculus).

		3.		Systematic development of database and information systems, degrees of formalization and abstraction.

		4.		Real world and the analyses of the area of interest. Gaining knowledge about data, information, dataflows, workflows, functions, states, decisions.

		5.		Conceptual design. Entities, occurrences of entities, attributes, domains, relations. ER diagrams, DF diagrams and other schemes for conceptual modeling. CASE systems.

		6.		Implementation design. Database models.

		7.		Relational databases. Normalization of data structures, normal forms. Integrity conditions.

		8.		Object oriented databases and their design.

		9.		Physical database implementation design. Implementation phase.

		10.		Environments for the development of database systems. Specialized database languages.

		11.		Development environments under OS Windows. Interactive work, programming.

		12.		Database languages SQL and 4GL.

		13.		Database servers and the architecture client-server. MySQL and MS SQL Server.

		14.		Utilization of database systems in computer networks with concurrent access. Protection of data and preservation of their consistency.





ECFI

		Subject Title				Equipment of Chemical and Food Industry										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Most common types of devices. Design, operation and intensification of apparatuses.

		2.		Construction materials.

		3.		Pipeline nets, fittings and valves.

		4.		Equipment for transport of liquids.

		5.		Equipment for transport of gas.

		6.		Stirring devices for liquid, standard type mixers.

		7.		Heat exchanger - pipe exchanger.

		8.		Heat exchanger - plate and spiral exchanger.

		9.		Evaporators.

		10.		Absorption and rectification plants.

		11.		Extractive plants.

		12.		Dryers.

		13.		Reactors.

		14.		Excursion.





FEE

		Subject Title				Fudamentals of Environmental Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I, II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Environmental protection, international standards state policy in environmental protection.

		2.		Air pollutants separation, origin of air pollutants and their categorization.

		3.		Emision of sulfur dioxide, technologies of removal.

		4.		Emision of nitrogen oxides, technologies of removal.

		5.		Separation of volatile organic comounds.

		6.		Adsorption of gaseous and liquid pollutants.

		7.		Solid particle pollution, sources and separation.

		8.		Waste water mechanical treatment.

		9.		Aerobic and nonaerobic water treatment.

		10.		Solid waste management and treatment technologies.

		11.		Land disposal of solid wastes.

		12.		Incineration of solid wastes.

		13.		Noise pollution and noise control.

		14.		Excursion to a selected chemical plant.





HPL

		Subject Title				Higher Programming Languages										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Active knowledge of programming in some higher programming language.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. General aspects of software development. Software life cycle.

		2.		Theory of formal systems. Abstract alphabet. Symbols. Post production systems.

		3.		Theory of programming languages, their types. Syntactical and semantic description.

		4.		Programming technologies and their relation to programming languages. Structured and object oriented programming.

		5.		Algorithms, formal description and realisation in a program. General theory of algorithms.

		6.		Automation of programming, integrated development systems. Visual tools.

		7.		Languages of the FORTRAN type (77, 90 a 95).

		8.		Programming language BASIC and its various implementations. Higher generations of BASIC.

		9.		Programming language PASCAL and particular implementations.

		10.		Programming language C, its significance and basic properties.

		11.		Programming language C++, significance and basic properties. Difference between C and C++. Further development - language C#.

		12.		Object oriented a visual programming in C++. Development of Windows applications.

		13.		Visual Basic and visual programming. Development of Windows applications. Standard objects.

		14.		Languages for Artificial Intelligence. Prolog and LISP.





UCN

		Subject Title				Utilisation of Computer Networks										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Computer networks in our everyday life.

		2.		Data communication. Computer networks - basic principles. Network architectures.

		3.		Network services, layered architecture, OSI model, network protocols, TCP/IP.

		4.		LAN and WAN networks. Topology and hardware. Access methods. Ethernet, Arcnet, Token Ring.

		5.		Architecture and principals of operating systems. Network OS. Novell Netware.

		6.		Operation system UNIX, architecture and utilisation. Networks and UNIX.

		7.		Networks and standard operating systems Windows (Windows 95, 98, Me, 2000, NT, XP).

		8.		Internet - history, principals, structure, utilisation, future. Data protection. Ethics and Internet.

		9.		Means for connecting into computer networks and their usage (Telnet, FTP, NFS).

		10.		Information and other services within Internet. Electronic mail, WWW. Web Browsers.

		11.		Methodology for search using information resources on Internet. Portals.

		12.		Development of Web pages, languages for Web design. HTML and XML.

		13.		Advanced tools for Web design - scripts and special languages (Java, Javascript, PHP).

		14.		Computer graphics and its usage for Web design. Graphical editors.
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LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FY1		Fyzika I		PH1		Physics I		Ano

		FY2		Fyzika II		PH2		Physics II		Ano

		LF		Laboratoř fyziky		LP		Laboratory of Physics		Ne

		FY3		Fyzika III		PH3		Physics III		Ano

		ZS		Základy strojnictví		EM		Elements in Machinery		Ne

		ZE		Základy elektroniky		BE		Basic Electronics		Ne

		MRT		Měřicí a řídicí technika		MCE		Measuring and Control Engineering		Ano

		MOŽP		Měření v ochraně životního prostředí		MAPC		Measuring in air pollution control		Ne

		CHS		Chemické senzory		CHS		Chemical Sensors		Ano

		ME		Metrologie		ME		Metrology		Ne

		BF		Biofyzika		BP		Biophysics		Ne

		MT		Měřicí technika		PM		Process Measurements		Ne

		PTM		Projekt technologického měření		PTM		Project of Technological Measurement		Ne

		PMS		Projektování měřicích systémů		DMS		Designing of the Measuring Systems		Ano

		PPPM		Programové prostředky pro měření		CADM		CADs for Measurement		Ne

		SSS		Senzory a senzorové systémy		SSS		Sensors and Sensors Systems		Ne

		MIR		Měření ionizačního záření		MIR		Measurement of ionizing radiation		Ano



SUBJECTS
 OF THE DEPARTMENT OF PHYSICS AND MEASUREMENTS



PH1

		Subject Title				Physics I										Number		444xxx

		Semester:

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Basic concepts of mechanics I: Force, the Newton's laws, work, power, kinetic and potential energy. Conservation of mechanical energy and linear momentum, elastic and inelastic collisions.

		2.		Basic concepts of mechanics II: Moment of inertia, torque, angular momentum. Work, power and energy in rotational motion. Rolling motion of rigid bodies. Static equilibrium conditions, center of gravity.

		3.		Introduction to the kinetic theory of gases: Kinetic interpretation of presure and temperature. Average kinetic energy of molecules. Velocity distribution of molecules. Mean free path of a molecule.

		4.		Continuum and fluid mechanics: Forces in continuum, deformation, Hooke's law. Hydrostatic presure, Archimedes' law. Bernoulli's equation, real liquid flow.

		5.		Oscillations: undamped, damped and forced harmonic oscillations. Composed oscillations.

		6.		Waves: description, propagation velocity, intensity. Huygens principle, refraction and reflection, Snell law. Interference, standing waves.

		7.		Electrostatic field: Coulomb's law. Electric dipole. Potential, voltage, work. Capacitor, dielectric polarization. Charge motion in an electric field.

		8.		Direct current circuits: Ohm's law, Joule law. Kirchhoff's rules. Current, voltage and resistance measurements.

		9.		Magnetic field: Magnetic force. Mass spectrograph, electric measurement instruments, cyclotron, the Hall effect. Biot-Savart law, Ampere's law. Magnetic fields in matter.

		10.		Electromagnetic field: electromagnetic induction, proper and mutual inductance. Electromagnetic waves, energy of electromagnetic field.

		11.		Alternating current circuits: Generator. Power. Impedance, phase shift, serial resonance circuit.

		12.		Wave optics: concept of light, interference, thin film, sigle-slit diffraction, diffraction grating, polarization, optical activity.

		13.		Geometric optics: Basic concepts, reflection and refraction, optical instruments: magnifying glass, microscope, telescope.

		14.		Basic concepts of modern physics: The photoelectric effect, X-rays, the particle-wave duality, absorption, emission, laser.





PH2

		Subject Title				Physics II										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physics I

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Electromagnetic field: Maxwell’s equations, electromagnetic waves (properties, energy transfer, intensity, polarization).

		2.		Special relativity: principles, the Lorentz transformation, length contraction, time dilation, velocity transformations. Relativistic dynamic quantities, the mass-energy equivalence.

		3.		Introduction to quantum physics: Blackbody radiation, the Stefan-Boltzmann law, spectral intensity distributions, the Planck distribution law. Absorption and emission. Laser.

		4.		Electrons and photons: The photoelectric effect, threshold wavelength and frequency, stopping potential. The Compton effect, X rays, X ray diffraction by a crystal.

		5.		Wave nature of particles: De Broglie wavelength, electron diffraction by a crystal lattice, electron microscope. The particle-wave duality, the uncertainty principle.

		6.		Basics of quantum mechanics: wavefunction and its properties, the probability density. Operators: eingenvalue equations and eigenvalues. The Schroedinger equation.

		7.		Quantum mechanical solution of simple problems I: Free particle, particle in an infinite square well, energy spectrum, degeneracy.

		8.		Quantum mechanical solution of simple problems II: Tunnel effect, the harmonic oscillator, energy spectrum of the linear harmonic oscillator. The correspondence principle.

		9.		The hydrogen atom: particle in a Coulomb potential, energy levels, the atomic spectrum. Quantum numbers of the hydrogen atom, the radial probability density.

		10.		Quantum mechanical solution of the hydrogen and hydrogen-like atoms: Contour diagrams. The Zeeman effect. Spin of the electron, fine structure of energy levels, spin-orbit interaction.

		11.		Many-electron atoms: The orbital approximation, effective charge of a nucleus, screening. The building-up principle, the Hund rule, the Pauli exclusion principle.

		12.		Introduction to solid state physics: Band structure of energy levels of solids. The Fermi-Dirac distribution, the Fermi energy. Intrinsic and extrinsic semiconductors, p-n junction.

		13.		Applications of the p-n junctions: Diodes, semiconductor rectifiers, transistor amplifiers, thyristors, integrated circuits.

		14.		Introduction to nuclear physics: Selected properties of atomic nuclei, radioactive decay, radioactivity, measurement of the dose rate. Model of the nuclear fission, nuclear reactor.





LP

		Subject Title				Laboratory of Physics										Number		444xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech

		Prerequisites:				Physics I

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Measurement of length and time. Regulation of voltage and current.

		2.		Weighing on analytical scale and measurement of density.

		3.		Measuring of viscosity.

		4.		Measuring of friction coefficient of fluids.

		5.		Measuring of the moment of inertia from time of swing.

		6.		Measuring of sound propagation speed in gases.

		7.		Laser radiation and study od diffraction effect. Measuring of focal length of thin lenses.

		8.		Optical methods in measuring of concentration of matter in solution. Refractometry.

		9.		Resistors. Transition of measuring instruments range. Compensating measuring method.

		10.		Measurement of infuctivity and capacity.

		11.		Asynchronous motor. Turns regulation.

		12.		Measurement of transistor amplifier.

		13.		Measurement of Planck´s constant. Detection of ionizing radiation.

		14.		Magnetic field of paired coils. Biot-Savart law. The magnetic moment of current loop.





PH3

		Subject Title				Physics III										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physics II

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		A historical overview of nuclear and particle physics.

		2.		Basic characteristics of nuclei.

		3.		Proton and neutron.

		4.		Separation and enrichment of isotopes.

		5.		Nuclear magnetic resonance.

		6.		Radioactivity and its aplications (dating methods, positron emission tomography).

		7.		Nuclear reactions and their applications (nuclear analytical methods).

		8.		Discovery of new elements. Nucleosynthesis.

		9.		Fission and fusion of nuclei.

		10.		Overview and classification of elementary particles.

		11.		Fundamental interactions in physics.

		12.		General relativity and cosmology.

		13.		Detectors and accelerators.

		14.		Excursion.





EM

		Subject Title				Elements in Machinery										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/1/0, Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Physics and Measurements

		1.		Summary of technical professions, their history and development, ethical and legal consequences of enginee's acivities

		2.		Principal sources of technical information, technical document essential features

		3.		SI system of units, unit convesions, data recording modes

		4.		Graphical documentation - types and drawing methods

		5.		Principles of engineering drawing and graphical documentation in mechanical engineering

		6.		Graphical documentation in electric engineering and civil engineering

		7.		Technological diagrams in the chemical industry, measurement & control diagrams

		8.		Construction materials employed in chemical and food industries

		9.		Marking, properties and testing of the most frequently employed materials; surface protection

		10.		Removable and non-removable joints of structural parts, structural subassemblies

		11.		Load bearing structures and spatial support of equipment

		12.		Pipe networks, pumps and pressure vessels

		13.		Electrician's minimum command of occupational safety (electrical accidents, work safety principles)

		14.		Mechanic's minimum command of occupational safety (commonly used hand tools and implements and their safe use)





BE

		Subject Title				Basic Electronics										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Passive Electronic Components

		2.		PN Junction, Diode, Varicap, Zener Diode, LED

		3.		Bipolar Transistor

		4.		Field-Effect Transistor

		5.		Vacuum and Optoelectonic Component

		6.		Components with more PN Layers

		7.		Electric power system. Power station, Electric power net, House wiring, accidental contact protection.

		8.		Electric machines. Transformer, Aasynchronous motor, DC machine, speed control, motor drives.

		9.		Electrical Interference, and Anti-interference Devices

		10.		Analog Integrated Circuits, Operational Amplifiers, Measuring Amplifiers

		11.		Voltage and Current Regulators, Switching Regulators, principle, property

		12.		Logic Functions, Digital Integrated Circuits - Overview basic property

		13.		D/A and A/D Converters, Optoisolator

		14.		Microcomputers - memories, buses, inputs and outputs peripheries





MCE

		Subject Title				Measuring and Control Engineering										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics, Physics, Chemical Engineering

		Course provider:				Department of Physics and Measurements and 
Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of measurement and control, measurement and control loops in technological charts

		2.		Analysis of technological systems, mathematical modeling of processes using the mass and energy balances

		3.		Simulation of processes described by systems of ordinary differential equations using simulation languages

		4.		Description of dynamic behaviour of systems, their classification, PID control, feedback control loops

		5.		Methods of controller design, multiple-loop control, basic application of control loops in chemical technology

		6.		Basic principles of digital signal processing, digital and adaptive controllers

		7.		Logical control of technological processes, programmable logic controllers (PLC)

		8.		Industrial measurement; microprocessor supported measurement, intelligent sensors

		9.		Pressure measurement and pressure transducers

		10.		Temperature measurement, thermocouples, RTD, thermistors, radiation thermometers

		11.		Level measurement, mechanical and electrical level sensors

		12.		Flow measurement, flow sensors, mass-flowmeters

		13.		Measurement of chemical properties and composition

		14.		Computer control and information industrial systems – strucutes, main principles of function, design





MAPC

		Subject Title				Measuring in air pollution control										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/1 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.

		2.		Air and air pollution. Survey of pollutants and sources. Emission, imission.

		3.		Effects of air pollution. Direct effects. Effects on animals. Effects on plants. Effects on matterial.

		4.		Combustion in industrial burners.Chemistry of combustion, products of combustion, fuel quality and pollution. Design of burners and pollution. Combustion control by different flue gas components.

		5.		Combustion in engines.  Chemistry of combustion. Comparison of different engines. Working conditions and pollution. Removal of pollutants from exhaust gases.

		6.		Distribution of air pollution.Meteorology and distribution of air pollution. Basic meteorological effects. Measuring of basic meteorological properties.

		7.		Air pollution control. Legislation. Tests and survey of air pollution.

		8.		Automatic analysers for emission measurement.

		9.		Infrared analysers: Absorption of IR radiation in gases, design of industrial NDIR analysers.

		10.		Photometers: Main parts, types of arrangement, examples of photometric analysers. and dust measuring instruments.

		11.		FID analysers: Principles, comparison with other methods for hydrocarbon measurements. Examples of FID analysers.

		12.		Magnetic analysers: Magnetic properties of gases, methods for measuring of magnetic properties, examples of magnetic analysers.

		13.		Common parts of analyser systems.

		14.		Maintenance and calibration. Sources of errors.





CHS

		Subject Title				Chemical Sensors										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Physics II

		Course provider:				Department of Physics and Measurement

		Module Content:

		1.		Chemical sensors- application possibilities

		2.		Overview of chemical sensors (ion-selective electrodes, pelistors, chemical gas sensors)

		3.		Chemical gas sensors - principles of operation

		4.		Detection mechanisms at different working temperatures

		5.		Structure and set-up of chemical gas sensors

		6.		Different types of active layers, material selection, organic and inorganic layers

		7.		Effect of catalysts, dopants, grain-growth inhibitors and selective membranes

		8.		Technology of active layers (thick layer technology, thin layer technology, pulsed laser deposition)

		9.		Sensor parameters (sensitivity, selectivity, response time) - possibility of their improvement

		10.		Basic techniques of sensor testing and measurement

		11.		Effect of interfering compounds, catalyst poisons and inhibitors on sensor operation

		12.		Preparation of chemical gas sensor in our laboratory

		13.		Commercial types of chemical gas sensors

		14.		Promissing trends and future prospects in gas sensing





ME

		Subject Title				Metrology										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/3 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Physics and Measurement

		Module Content:

		1.		International Institutions and Cooperation in Metrology, Legal Metrology

		2.		State Metrology, Categories of Measuring Instruments

		3.		Enterprise Metrology, Rules of Enteprise Metrology, Manual of Quality

		4.		Standards, Block Diagrams of Traceability, Conditions of Precision Measurement

		5.		Relations among Metrology, Standardization and Testing

		6.		Metrological Assurance of Systems Quality Control

		7.		Control of Measuring Processes, Statistical Quality Control

		8.		Mass Metrology

		9.		Metrology of Temperature

		10.		Metrology of Time

		11.		Pressure Metrology

		12.		Metrology of Geometric Quantities

		13.		Metrology of Force and Mechanical Quantities

		14.		Metrological of Electrical Quantities





BP

		Subject Title				Biophysics										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/1 Ex

		Credit:				4

		Language:				Czech

		Prerequisites:				Physics, Physical chemistry

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Molecular structure of biological systems (lipids, fatty acids, proteins, carbohydrates).

		2.		Morphology and function of different biological membranes in transport of matter and energy.

		3.		Thermodynamic bases of biological reactions. Relation information and entropy.

		4.		Thermodynamics of transport. Passive and active transport processes.

		5.		Transport of nonelectrolytes. Diffusion across membranes. Combined systems.

		6.		Transport of ions.Gibbs-Donnan equilibrium.Diffuse electrical double layer.Membrane potential

		7.		Transport of water. Transport by special mechanism.

		8.

		9.		Energy of biochemical reactions. ATP,ADP, AMP, pyrophosphate.Transition of Gibbs energy.

		10.		Energy reactions of glycolysis. Biological redox potentials.

		11.		Compartmentalization of energy metabolism. Translocation of protons.

		12.		Interaction of external environmental factors with organic systems (pressure, temperature, etc.)

		13.		Radioactivity. Ionizing radiation. Interaction of the ionizing radiation and organic matter.

		14.		Mechanical properties of biological materials.





PM

		Subject Title				Process Measurements										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/3 Ex

		Credit:				6

		Language:				Czech

		Prerequisities:				Measuring nad Control Engineering

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Measuring instruments. Instrument terminology and performance, system accuracy.

		2.		Principles and applications of sensors

		3.		Temperature measurement (Thermocouples, RTD, thermistors, solid state sensors)

		4.		Non-contact thermometers (IR-thermometers, thermovision)

		5.		Pressure measurement (Capacitive-, piezoelectric-, strain-gage transducers)

		6.		Level measurement (Capacitive-, ultrasonic-, microwave-, ionisation-sensors)

		7.		Flow measurement (Volumetric, electromagnetic, ultrasonic, vortex flowmeters)

		8.		Mass-flow measurement (Coriolis flowmeters. Thermal mass flowmeters)

		9.		Continual measuring of heat consumption

		10.		Liquid analysers. Density measurement. Turbidimeters. Refractometers.

		11.		Electrochemical sensors, electrical conductivity sensors

		12.		Gas analysers (Analysers with absorption of UV and IR radiation)

		13.		Magnetic analysers. Ionisation analysers (FID, PID)

		14.		Common parts of analyser systems. Design of systems with automatic analysers.





PTM

		Subject Title				Project of Technological Measurement										Number		444xxx

		Semester:

		Weekly Load and Assessment:				0/0/3 Ex

		Credit:				2

		Language:				Czech

		Prerequisities:				Measuring nad Control Engineering

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Individual work

		2.

		3.		Student solves a technical problem related to scientific or teaching activity of the department.

		4.

		5.		Tasks:

		6.		- marked research

		7.		- evaluation of available commercial  products

		8.		- choice of device or apparatus from the technical and economical point of view

		9.

		10.		Student presents his results at the department meeting.

		11.

		12.

		13.

		14.





DMS

		Subject Title				Designing of the Measuring Systems										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				English, Czech

		Prerequisities:				Measuring nad Control Engineering

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Types of the projects

		2.		Requirements for equipment design

		3.		Data processing and verification, reconciliation

		4.		Error propagation

		5.		Decision and assessment process

		6.		Requirements for equipment installation

		7.		Regulations and standards

		8.		Operating documentation

		9.		Technical drawings

		10.		Typical problems in measurement

		11.		Estimation methods for physico-chemical and safety characteristics

		12.		Computers in design, programs

		13.		Source of the information, internet

		14.		Excursion





CADM

		Subject Title				CADs for Measurement										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Virtual instruments fhilosophy, basic char. of LabView, LabWindowsCVI and HP-VEE

		2.		LabView-1 (application building, data, constant and variable)

		3.		LabView-2 (cycles, conditions, data arrays)

		4.		LabView-3 (data files, strings)

		5.		LabView-4 (communication with DAQ HW)

		6.		LabView-5 (signal transfer, RS232, TCP)

		7.		LabWindowsCVI-1 (basic of C language, application building)

		8.		LabWindowsCVI-2 (data - identificators, arrays, pointers)

		9.		LabWindowsCVI-3 (cycles, conditions, functions)

		10.		LabWindowsCVI-4 (data files, DAQ HW - Active X)

		11.		Generally Data Transfer (RS232, VISA, Ethernet (TCP))

		12.		HP - VEE (application building, function blocks and sequence)

		13.		HP - VEE (HPIB communication, HP measurement instruments)

		14.		Self-activity - test





SSS

		Subject Title				Sensors and Sensors Systems										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Historical introduction, definitions and terminology

		2.		Summary of physical and chemical principles of sensor function

		3.		Basic static parameters of sensors (accuracy, sensitivity, precision, selectivity, etc.)

		4.		Basic dynamic parameters of sensors, reliability and long-term stability

		5.		Sensor testing methods, accelerated testing, the most common causes of sensor failure

		6.		Sensor production technology (precision mechanics, hybrid technologies, IC technology)

		7.		Layer etching and jointing

		8.		Sensor system design (topography, sensitive elements, sensor integration into the system)

		9.		Chemical sensors and their use for measuring gaseous substance concentrations

		10.		Selected solid-phase chemical sensors, their design, properties and application

		11.		Sensor with solid electrolytes – application of ZrO2 to oxygen concentration      measurements

		12.		Piezoelectric sensors

		13.		Optical fibre sensors, optical radiation sources and detectors; technology and apllication

		14.		Selected examples of application.





MIR

		Subject Title				Measurement of ionizing radiation										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physics II

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Radiation (overview, basic properties).

		2.		Interaction of radiation with matter.

		3.		Principles of radiation detection.

		4.		Overview of basic types of detectors.

		5.		Ion and proportional counters.

		6.		Geiger and spark counters.

		7.		Scintillation and semiconductor counters.

		8.		Cerenkov counters and nuclear emulsions.

		9.		Cloud and bubble chambers.

		10.		Detection of neutrons.

		11.		New detectors in particle physics.

		12.		Biological effects of radiation.

		13.		Dosimetry and radiation protection.

		14.		Excursion.






_1166796564.xls
LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		BV		Bilanční výpočty		BC		Balance Calculations		A

		UCHT		Úvod do chemických technologií		ICT		Introduction to Chemical Technologies		N

		CHI1		Chemické inženýrství I		UO1		Unit Operations of Chemical Engineering I		A

		LCHI		Laboratoř chemického inženýrství		UOL		Unit Operations Laboratory		N

		CHIP		Chemicko-inženýrský projekt		CEP		Chemical Engineering Project		A

		CHI2		Chemické inženýrství II		UO2		Unit Operations of Chemical Engineering II		A

		IBP		Inženýrství biologických procesů		EMBP		Engineering Methods in Biological Processes		A

		CHPŽP		Chemický průmysl a životní prostředí		EPCI		Environmental Protection in Chemical Industry		A

		HTP1		Hydromechanické a tepelné procesy I		FMHT1		Fluid Mechanics and Heat Transfer - I		A

		SPCHI		Semestrální projekt oboru chemické inženýrství		SPCE		Semestral Project in Chemical Engineering		A

		CHI3		Chemické inženýrství III		UO3		Unit Operations of Chemical Engineering III		A

		PVCHI		Programové vybavení pro chemické inženýry		SWCE		Software for Chemical Engineers		A

		TT		Technická termodynamika		ACET		Applied Chemical Engineering Thermodynamics		N

		DP		Difúzní procesy		MTP		Mass Transfer Processes		N

		PSI		Procesní a systémové inženýrství		PSD		Process and System Design		A

		LOCHI1		Laboratoř oboru chemické inženýrství I		SL1		Specialized Laboratory I		A

		DPV		Difúzní procesy - výpočty		MTPMM		Mass Transfer Processes for Mathematical Modelling		N

		HTP2		Hydromechanické a tepelné procesy II		FMHT2		Fluid Mechanics and Heat Transfer - II		A

		SPB		Separační procesy v biotechnologiích		SPB		Separation Processes in Biotechnology		A

		PI		Produktové inženýrství		PE		Product Engineering		A

		BI		Bezpečnostní inženýrství		PSR		Process Safety and Reliability		A

		RBI		Reaktorové a bioreaktorové inženýrství		RBE		Reactor and Bioreactor Engineering		A

		LOCHI2		Laboratoř oboru chemické inženýrství II		SL2		Specialized Laboratory II		A

		PP		Procesní projekt		PD		Process  Design		A

		IDS		Informační a databázové systémy		IDS		Information and Database Systems		A

		ACHPP		Aparatura chemického a potravinářského průmyslu		ECFI		Equipment of Chemical and Food Industry		N

		PAOŽP		Procesy a aparáty ochrany životního prostředí		FEE		Fudamentals of Environmental Engineering		N

		VPJ		Vyšší programovací jazyky		HPL		Higher Programming Languages		A

		VPS		Využití počítačových sítí		UCN		Utilisation of Computer Networks		A



SUBJECTS
 OF THE DEPARTMENT OF CHEMICAL ENGINEERING



BC

		Subject Title				Balance Calculations										Number		409xxx

		Semester:				B1

		Weekly Load and Assessment:				0/2

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

		2.		Mixtures and their composition, conversion of concentration data. Examples.

		3.		Chemical formulas. Examples.

		4.		Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

		5.		Fundamentals of material balances, block diagram and description of the process. Examples.

		6.		Steady-state balancing of the system without chemical reaction. Examples.

		7.		Solution of selected problems.

		8.		Solution of selected problems.

		9.		Test. Chemical reaction - stoichiometric calculations. Examples.

		10.		Solution of selected problems.

		11.		Balancing of the system with chemical reaction, conversion, yield. Examples.

		12.		Solution of selected problems.

		13.		Complex balancing problems. Examples.

		14.		Test.





ICT

		Subject Title				Introduction to Chemical Technologies										Number		409xxx

		Semester:				B2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Unit Operations I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Hydrogen and some other technical gases (nitrogen, oxygen, argon, carbon dioxide).

		2.		Production of sulfuric acid.

		3.		Production of ammonia.

		4.		Production of nitric acid.

		5.		Production of phosphoric acid.

		6.		Production of one- and multi-component industrial fertilizers.

		7.		Electrochemical production of sodium hydroxide, chlorine and chlorates.

		8.		Chemical processing of coal.

		9.		Production of iron, steel and color metals.

		10.		Chemical processing of wood.

		11.		Chemical processing of crude oil - AVD.

		12.		Selected technologies from petrochemistry - ethylene unit.

		13.		Selected technologies from food technology - fermentation and sugar industry.

		14.		Selected technologies from food technology - fat processing.





UO1

		Subject Title				Unit Operations of Chemical Engineering I										Number		409xxx

		Semester:				B4

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Basic terminology. Systems. Principles of balancing. Mass and mole balance.

		2.		Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

		3.		Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

		4.		Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

		5.		Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

		6.		Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

		7.		Heat exchangers: types and design. Evaporators: types and design. Crystallization.

		8.		Diffusion separation processes. Mass exchangers. Equilibrium plate.

		9.		Membrane separation processes, modules, types of membranes, driving forces. Design.

		10.		Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

		11.		Flash and differential distillation of binary mixtures. Rectification in staged column.

		12.		Absorption: equipment, staged and packed columns. Adsorption.

		13.		Drying of solids, enthalpic humidity chart. Batch and continual dryers.

		14.		Chemical reactors and bioreactors, basic types. Material and enthalpy balance.





UOL

		Subject Title				Unit Operations Laboratory										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/0/3 credit with grade

		Credit:				2

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

				Students work in groups (3 persons in group).They are asked to write common report on each

				experiment (6 reports total).The report for each experiment must be handed in one week.

				It is accepted after successful discussion of measured data, calculations and conclusions.

				Laboratory is equipped with 15 apparatuses, list  of them is as follows:

				1) Pressure drop in tubes and fittings      2) Packed column hydraulics

				3) Centrifugal pump - characteristic curve   4) Agitated vessel

				5) Frame filter    6) Fluidisation column    7) Sedimentation column

				8) Ball mill        9) Double pipe heat exchanger

				10) Heat exchanger steam-air with extended surface  11) Shelf dryer

				12) Continuous packed distillation column

				13) Cascade of mixed reactors   14) Reverse osmosis

				15)  Packed absorption column





CEP

		Subject Title				Chemical Engineering Project										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/1/0 credit with grade

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physical Chemistry I, Unit Operations I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-elasticity. Anisotropic materials.

		2.		Unit Operations I to practical and more complex problems, e.g., problems consisting of

		3.		several unit operations, problems requiring more advanced methodologies of solution than

		4.		those used in the basic course of chemical engineering etc. Assigned projects simulate (on

		5.		the level corresponding to the knowledge of students) real industrial problems in production

		6.		plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the

		7.		team-work. The project is comprehensive and it includes problem analysis, selection of the

		8.		suitable method of solution, survey of required data and the actual solution of the problem.

		9.		Students have to prepare the report describing the problem, its solution and results and this

		10.		report has to be defended in the final consultation with the professor, who supervised the

		11.		progress of the work during the semester.

		12.

		13.

		14.





UO2

		Subject Title				Unit Operations of Chemical Engineering II										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

		2.		Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

		3.		Single-phase flow through porous material, pressure drop. Multi-phase flow.

		4.		Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

		5.		Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

		6.		Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

		7.		Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

		8.		Mass transfer by convection and diffusion. Mass transfer between phases.

		9.		Mass transfer in staged and continuous separation processes.

		10.		Continuous rectification of binary and multicomponent mixtures.

		11.		Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

		12.		Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow.

		13.		Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

		14.		Adsorption and chromatography. Crystallization from solutions. Crystallizers.





EMBP

		Subject Title				Engineering Methods in Biological Processes										Number		409xxx

		Semester:				B5, M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Elements of cell biology.

		2.		Enzymes: structure, mechanism of action, kinetics, immobilization, applications.

		3.		Elementary cell physiology.Metabolic control.Metabolic pathways.Energy production in cells.

		4.		Elements of genetic engineering. Genetically modified organisms.

		5.		Cell growth, batch and continuous cultures. Kinetics of microbial growth.

		6.		Structured and unstructured models of cell growth. Mass-transport and cell growth.

		7.		Stoichiometry and energy aspects of cell growth. Stoichiometry of product formation.

		8.		Metabolic flux analysis. Control of metabolic pathways, metabolic engineering.

		9.		Fermenters and bioreactors. Choice of cultivation method. Batch and continuous cultivation.

		10.		Choice of bioreactor, scale-up, control. Modelling of bioreactors.

		11.		Isolation and purification of microbial products.

		12.		Mixed microbial populations in nature and industry. Modelling and analysis, applications.

		13.		Bioprocesses based on application of plant cell cultures. Reactors, cultivation methods.

		14.		Bioprocesses based on application of mammalian cell cultures. Reactors, cultivation methods.





EPCI

		Subject Title				Environmental Protection in Chemical Industry										Number		409xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Impact of process industries upon the environment, food cycle, energy sources.

		2.		Methods of environmental engineering, physical and chemical processes.

		3.		Air pollution control, global imlications of air pollution.

		4.		Gaseous, vapourous and solid particulate pollutants.

		5.		Solid particles characteristics, particle size distribution, efficiency of separation.

		6.		Control devices for particulate contamitants, gravitational settlers.

		7.		Centrifugal collectors, wet collectors, fabric filtration, electrostatic precipitation.

		8.		Absorption and chemisorption used in environmental protection.

		9.		Adsorption, continuous and batch arrangement, condensation and combustion.

		10.		Water quality requirements, sedimentation, filtration, calculation of settlers.

		11.		Coagulation, influence of mixing on flocculation, power input of various mixers.

		12.		Biochemical water treatment, biodegradable organic wastes, biological oxygen demand.

		13.		Dissolved oxygen balance, aeration capacity calculation.

		14.		Solid waste management.





FMHT1

		Subject Title				Fluid Mechanics and Heat Transfer - I										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction to fluid mechanics, history. Hydrostatics.

		2.		Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

		3.		Conservation of mass, linear momentum and energy. Inviscid flow.

		4.		Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

		5.		Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

		6.		Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

		7.		Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

		8.		Introduction to heat transfer. One-dimensional steady-state heat conduction.

		9.		Unsteady-state one-dimensional heat conduction. Fourier method.

		10.		Heat convection in laminar fluid flows.

		11.		Heat transfer at film condensation and free convection.

		12.		Heat transfer in turbulent flows. Methods of analogy.

		13.		Heat radiation, fundamental concepts and relations.

		14.		Radiation shields, effects of radiation on measurement of flowing gas temperature.





SPCE

		Subject Title				Semestral Project in Chemical Engineering										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Students work individually on topics, which they choose from the list of topics offered and

		2.		authorized by Institute, and are led by a supervisor. A brief written report on results of work is

		3.		required, as well as a public presentation in closing seminar. Final evaluation depends on a

		4.		grade proposed by the project supervisor and on the level of presentation of results.

		5.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





UO3

		Subject Title				Unit Operations of Chemical Engineering III										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Unit Operations od Chemical Engineeering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Phenomena described by distribution functions. Random processes, basic concepts.

		2.		Nonideal flow, distribution of residence times, dispersion coefficients.

		3.		Crystallisation - basic principles, phase equilibria, fractional crystallization.

		4.		Population balances,  crystal size distributions and sieve analysis.

		5.		Adsorption - simple theory of solute moving through bed, adsorption and desorption waves.

		6.		Effect of longitudinal dispersion and transport from mobile to stagnant fluid in porous particles.

		7.		Models of linear and nonlinear sorption.

		8.		Ionic exchange and electroforetic separation methods.

		9.		Selection and arrangement of separation methods, criteria for selection.

		10.		Recycling and regeneration.

		11.		Combined processes and multifunctional apparatuses, reaction and separation.

		12.		Strategy of process design and its synthesis.

		13.		Optimization by parameter selection.

		14.		Optimization by choices from alternatives.





SWCE

		Subject Title				Software for Chemical Engineers										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Basic skils concerning the work on PC under OS Windows.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Types of software products. SW life cycle. Chemical engineering problems and their solution with SW.

		2.		General approach to the design of SW. Analysis of the problem and conceptual design.

		3.		Programming languages, their types. Characteristics and typical use of most common languages. Processing of the program source code. Compilers and linkers.

		4.		Programming technologies for effective development of programs. Structured programming.

		5.		Programming language FORTRAN - architecture, construction of a program, data types, declarations, expressions.

		6.		Programming language FORTRAN - commands, input/output operations.

		7.		Work in the integrated environment of DIGITAL (Compaq) Visual Fortran.

		8.		Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, NAG, etc.

		9.		Integrated mathematical software - generally. Numeric, symbolic and graphical operations.

		10.		System Polymath, purpose and utilisation.

		11.		System Maple - environment and basic operations.

		12.		System Maple - solution of chemical engineering problems.

		13.		System MATLAB - environment and basic operations.

		14.		System MATLAB - solution of chemical engineering problems.





ACET

		Subject Title				Applied Chemical Engineering Thermodynamics										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Calculus, Basic Thermodynamics

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Critical behaviour of pure substances, estimation of critical properties of fluids

		2.		The virial equation of state, cubic equations of state (pure fluids)

		3.		Acentric factor and generalised form of cubic equations of state,equations of state for liquids 
Thermodynamic properties of substances in ideal gas state

		4.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		5.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		6.		Equilibrium in two-phase one-component systems, enthalpy of evaporation

		7.		Mixtures of fluids, mixing rules, pseudocritical properties of mixtures

		8.		Volumetric properties of mixtures of the fluids

		9.		Thermodynamic properties of the mixtures of fluids from cubic equations of state

		10.		Fugacity and activity of the component in the mixture, reference state, excess properties

		11.		Vapour-liquid equilibrium

		12.		Gas-liquid equilibrium

		13.		Liquid-liquid equilibrium

		14.		Estimation of transport properties of liquids





MTP

		Subject Title				Mass Transfer Processes										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/3 Ex

		Credit:				7

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





PSD

		Subject Title				Process and System Design										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Theory of systems and  chemical engineerig. Team work. Computers in process design.

		2.		Graphs, flowsheets, process flow diagramms.

		3.		Balance calculation based on specified  data.Overdetermined and underdetermined systems.

		4.		Balance calculation based on measured data. Reconciliation.Design of measurements. Information systems

		5.		Modelling of unit operations.Linear, rigorous,short-cut, fuzzy models.

		6.		Steady state simulation. Sequential-modular approach.Equation oriented approach.

		7.		Physical-chemical models for simulation. Databases for chemical-physical data.

		8.		Architecture of some commercial simulation programms (ASPEN Plus)

		9.		Cost engineering calculations.

		10.		Optimisation of chemical engineering processes.

		11.		Synthesis. Heuristical and evolutional algorithms.

		12.		Design of heat exchanger networks

		13.		Batch and periodical processes. Dynamic balance calculation. Dynamic simulation.

		14.		Conceptual and detailed process design





SL1

		Subject Title				Specialized Laboratory I										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this course is to introduce students to research activities of the Department of

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.





MTPMM

		Subject Title				Mass Transfer Processes for Mathematical Modelling										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





FMHT2

		Subject Title				Fluid Mechanics and Heat Transfer - II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Fluid Mechanics and Heat Transfer - I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Conservation of mass, linear momentum and energy. Potential flows.

		2.		Viscous flows. Navier-Stokes equations and its advanced applications.

		3.		Flow over immersed bodies and boundary layers - I.

		4.		Flow over immersed bodies and boundary layers - II.

		5.		Modelling of turbulence, characteristic measures, approaches to study of turbulence.

		6.		Multiphase flows.

		7.		CFD applications. Fractals and chaos theory in hydrodynamics.

		8.		Steady-state heat conduction, finned surfaces, internal heat sources.

		9.		Multidimensional steady-state heat conduction, shape factor.

		10.		Multidimensional unsteady-state heat conduction.

		11.		Approximate methods in heat conduction problems.

		12.		Laminar thermal boundary layer.

		13.		Heat radiation, closed systems of grey surfaces.

		14.		Elementary problems of heat radiation in semi-transparent environments.





SPB

		Subject Title				Separation Processes in Biotechnology										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Classification of separation processes. Phase equilibria. Equilibrium separation stage.

		2.		Liquid-liquid extraction. Super-critical extraction, leaching and pertraction.

		3.		Distillation and rectification.

		4.		Adsorption separation processes, ion-exchange methods, chromatographic techniques.

		5.		Counter-current adsorption processes. Simulated moving-bed technique.

		6.		Gel chromatography, affinity chromatography.

		7.		Filtration and centrifugation.

		8.		Membrane separation processes: micro- and ultra-filtration, reverse osmosis, dialysis.

		9.		Membrane distillation and pervaporation.

		10.		Membrane gas separations. Liquid membranes.

		11.		Electro-membrane separation processes. Electrodialysis.

		12.		Electrophoresis and isoelectrical focusing.

		13.		Drying and lyofilization.

		14.		Precipitation and crystallization.





PE

		Subject Title				Product Engineering										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

		2.		Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

		3.		Polydisperse systems and their characterization. Method of population balances.

		4.		Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

		5.		Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

		6.		Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

		7.		Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

		8.		Production of various dispersions in food industry. Detergents, paints and varnishes.

		9.		Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

		10.		Polymers, their molecular and meso-scopic architecture. Processing of plastics.

		11.		New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

		12.		Materials for tissue engineering. Cellular structure of materials and biomaterials.

		13.		Nano-structured materials. Surface modification of materials, deposition of surface layers.

		14.		Primary to quaternary recyling of material and energy content of wastes.





PSR

		Subject Title				Process Safety and Reliability										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Nature of the accident process. Acceptable risk.

		2.		Accident and loss statistic.Three significant disasters.

		3.		Toxicology.Models of dose:response curves.Probits.

		4.		MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors.

		5.		Vaporation rate of liquid  during vessel filling.Ventilation.

		6.		Source models for releases of vapours and liquids through holes and pipes.

		7.		Toxic release and dispersion models.Pasquill-Gifford model.

		8.		Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

		9.		Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and fires.

		10.		Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

		11.		Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

		12.		Event trees.Fault trees.

		13.		Case histories. Human error function.Learning from accidents.

		14.		Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.





RBE

		Subject Title				Reactor and Bioreactor Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				4/2/0 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mass and energy balances of reacting systems.

		2.		Kinetics and stoichiometry of chemical reactions; design of isothermal reactors.

		3.		Complex chemical reactions, reaction mechanisms.

		4.		Measurement and evaluation of kinetic data.

		5.		Design of non-isothermal reactors; steady state and dynamic behaviour.

		6.		Diffusion and reaction in porous catalyst.

		7.		Catalytic reactors.

		8.		Distribution of residence times in chemical reactors; nonlinear reactors.

		9.		Biotechnology and bioengineering; production of insuline.

		10.		Kinetics of cell growth, batch and continuous culture, structured models.

		11.		Bioreactors; enzyme reactors; chemostat; fed-batch bioreactor.

		12.		Immobilized enzyme and cell systems; diffusion limitation.

		13.		Isolation and separation of biological product.

		14.		Fermentation of baker yeast and production of monoclonal antibodies.





SL2

		Subject Title				Specialized Laboratory II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to involve graduate students deeper in research activities of the

		2.		department. They learn basic principles of scientific work, methods of

		3.		obtaining and processing data and presentation of  results.  Students work on problems, that

		4.		they choose from the list offered and approved by the department. Each student is supervised

		5.		by an appointed staff member. Students typically continue to solve problems of Spec. Lab. I .

		6.		A brief written report is required as well as public presentation of the results at a  closing

		7.		micro-conference of all students.

		8.		The evaluation combines the grade proposed by the supervisor and the level of presentation

		9.		of results.

		10.

		11.

		12.

		13.

		14.





PD

		Subject Title				Process  Design										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Process and System Design

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Problem formulation.

		2.		Conceptual process design.

		3.		Application of commercial simulation programs.

		4.		Elaboration of project.Consultation.

		5.		Controlling day.

		6.		Elaboration of project.Consultation.

		7.		Excursions.Exhibitions. Contact with practice.

		8.		Elaboration of project.Consultation.

		9.		Elaboration of project.Consultation.

		10.		Elaboration of project.Consultation.

		11.		Working out of written report.

		12.		Controlling day.

		13.		Submission of report.

		14.		Defence of submitted report. Examination.





IDS

		Subject Title				Information and Database Systems										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Examples of database and information systems. Area of interest.

		2.		Mathematical background (relations, relational algebra, relational calculus).

		3.		Systematic development of database and information systems, degrees of formalization and abstraction.

		4.		Real world and the analyses of the area of interest. Gaining knowledge about data, information, dataflows, workflows, functions, states, decisions.

		5.		Conceptual design. Entities, occurrences of entities, attributes, domains, relations. ER diagrams, DF diagrams and other schemes for conceptual modeling. CASE systems.

		6.		Implementation design. Database models.

		7.		Relational databases. Normalization of data structures, normal forms. Integrity conditions.

		8.		Object oriented databases and their design.

		9.		Physical database implementation design. Implementation phase.

		10.		Environments for the development of database systems. Specialized database languages.

		11.		Development environments under OS Windows. Interactive work, programming.

		12.		Database languages SQL and 4GL.

		13.		Database servers and the architecture client-server. MySQL and MS SQL Server.

		14.		Utilization of database systems in computer networks with concurrent access. Protection of data and preservation of their consistency.





ECFI

		Subject Title				Equipment of Chemical and Food Industry										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Most common types of devices. Design, operation and intensification of apparatuses.

		2.		Construction materials.

		3.		Pipeline nets, fittings and valves.

		4.		Equipment for transport of liquids.

		5.		Equipment for transport of gas.

		6.		Stirring devices for liquid, standard type mixers.

		7.		Heat exchanger - pipe exchanger.

		8.		Heat exchanger - plate and spiral exchanger.

		9.		Evaporators.

		10.		Absorption and rectification plants.

		11.		Extractive plants.

		12.		Dryers.

		13.		Reactors.

		14.		Excursion.





FEE

		Subject Title				Fudamentals of Environmental Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I, II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Environmental protection, international standards state policy in environmental protection.

		2.		Air pollutants separation, origin of air pollutants and their categorization.

		3.		Emision of sulfur dioxide, technologies of removal.

		4.		Emision of nitrogen oxides, technologies of removal.

		5.		Separation of volatile organic comounds.

		6.		Adsorption of gaseous and liquid pollutants.

		7.		Solid particle pollution, sources and separation.

		8.		Waste water mechanical treatment.

		9.		Aerobic and nonaerobic water treatment.

		10.		Solid waste management and treatment technologies.

		11.		Land disposal of solid wastes.

		12.		Incineration of solid wastes.

		13.		Noise pollution and noise control.

		14.		Excursion to a selected chemical plant.





HPL

		Subject Title				Higher Programming Languages										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Active knowledge of programming in some higher programming language.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. General aspects of software development. Software life cycle.

		2.		Theory of formal systems. Abstract alphabet. Symbols. Post production systems.

		3.		Theory of programming languages, their types. Syntactical and semantic description.

		4.		Programming technologies and their relation to programming languages. Structured and object oriented programming.

		5.		Algorithms, formal description and realisation in a program. General theory of algorithms.

		6.		Automation of programming, integrated development systems. Visual tools.

		7.		Languages of the FORTRAN type (77, 90 a 95).

		8.		Programming language BASIC and its various implementations. Higher generations of BASIC.

		9.		Programming language PASCAL and particular implementations.

		10.		Programming language C, its significance and basic properties.

		11.		Programming language C++, significance and basic properties. Difference between C and C++. Further development - language C#.

		12.		Object oriented a visual programming in C++. Development of Windows applications.

		13.		Visual Basic and visual programming. Development of Windows applications. Standard objects.

		14.		Languages for Artificial Intelligence. Prolog and LISP.





UCN

		Subject Title				Utilisation of Computer Networks										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Computer networks in our everyday life.

		2.		Data communication. Computer networks - basic principles. Network architectures.

		3.		Network services, layered architecture, OSI model, network protocols, TCP/IP.

		4.		LAN and WAN networks. Topology and hardware. Access methods. Ethernet, Arcnet, Token Ring.

		5.		Architecture and principals of operating systems. Network OS. Novell Netware.

		6.		Operation system UNIX, architecture and utilisation. Networks and UNIX.

		7.		Networks and standard operating systems Windows (Windows 95, 98, Me, 2000, NT, XP).

		8.		Internet - history, principals, structure, utilisation, future. Data protection. Ethics and Internet.

		9.		Means for connecting into computer networks and their usage (Telnet, FTP, NFS).

		10.		Information and other services within Internet. Electronic mail, WWW. Web Browsers.

		11.		Methodology for search using information resources on Internet. Portals.

		12.		Development of Web pages, languages for Web design. HTML and XML.

		13.		Advanced tools for Web design - scripts and special languages (Java, Javascript, PHP).

		14.		Computer graphics and its usage for Web design. Graphical editors.






_1166867701.xls
LIST

		

		Zkratka		Název předmětu		Abr.		Course Title		Možnost výuky v angličtině

		OACH		Obecná a anorganická chemie		GICH		General and Inorganic Chemistry		ano



COURSES
 
Courses



T&E

		Subject Title:				Toxicology and Ecology

		Semester:				  1st

		Weekly load and assessment:				  2/0 Exam

		Credits:				  3

		Prerequisities:

				Module content:

		1.		Types of dangerous chemical substances and their effects on living organisms

		2.		Dangerous inorganic chemical compounds

		3.		Dangerous organic chemical compounds

		4.		Corrosive substances

		5.		Explosive and flammable substances

		6.		Toxic substances

		7.		Legal aspects of activities involving dangerous chemicals

		8.		Safe laboratory practice

		9.		Safety equipment and emergency procedures

		10.		Material safety data sheets and other information sources

		11.		Environmental impact of production and application of chemicals

		12.		Pollutant release and transportation register and related systems





GICH

		Subject Title:				General and Inorganic Chemistry I

		Semester:				1st

		Weekly load and assessment:				3/4 (3/3) Exam

		Credits:				8

		Language:				Czech, English

		Prerequisities:

				Module content:

		1.		Atomic structure, energy levels, atomic orbitals.

		2.		Electronic configuration of atoms and ions. Periodic law.

		3.		Molecular orbitals, energy and symmetry of MO. Electronegativity.

		4.		Covalent bonding. Stereochemistry, VSEPR, hybridization.

		5.		Ionic bonding, configuration and polarization of ions.

		6.		Hydrogen. Types of bonding. Water and water solutions.

		7.		Oxygen. Types of bonding. Oxidation-reduction reactions.

		8.		The halogens. Types of bonding. General properties.

		9.		Halogen compounds. Lewis theory of acids and bases.

		10.		The chalcogens. Types of bonding. General properties.

		11.		Chalcogen compounds. Catalysts.

		12.		Nitrogen, types of bonding. Chemical equilibrium and chemical kinetics.

		13.		Nitrogen compounds. Nonaqeous solvents.

		14.		Phosphorus, types of bonding, phosphorus compounds.





vzor

		Subject Title				Neural Networks										Number		445xxx

		Semester:				8

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Fundamentals of MATLAB environment, basic operations, data files processing

		2.		Visualization tools in MATLAB, symbolic mathematics, principles of SIMULINK

		3.		Basic mathematical models of neurons, transfer functions, threshold, error surface evaluation

		4.		Single-layer networks, perceptron learning rule, application to classification problems

		5.		Adaptive linear networks, Widrow-Hoff learning rule, training and coefficients optimization

		6.		Neural networks in adaptive noise cancellation

		7.		Multi-layer networks, error function, optimization of parameters, gradient descent method

		8.		Basic optimization methods  (backpropagation, Levenberg-Marquardt algorithm)

		9.		Neural networks in signal prediction and system modeling, learning and generalization

		10.		Radial basis networks, transfer functions definition, network structure optimization

		11.		Associative learning rules, self-organizing networks and maps, Hebian learning, Kohonen rule

		12.		Neural networks in segmentation, feature extraction and classification, competitive learning

		13.		Simulation of artificial neural networks in the SIMULINK environment

		14.		Neural networks in system identification and control, supervised and unsupervised learning






_1166872263.xls
101101

				Subject Title:		Biochemistry

				Semester:		  5th

				Weekly load and assessment:		  3/0 Exam

				Credits:		  4

				Language:		  Czech, English

				Module content:

		1.		Living systems, composition and organization

		2.		Biopolymers

		3.		Amino acids, peptides, proteins

		4.		Secondary, tertiary and quartery structure of proteins. Protein classification.

		5.		Preparation and characterization of pure proteins

		6.		Mono-, oligo- and polysaccharides

		7.		Fatty acids, lipids and isoprenoids

		8.		Nucleotides, nucleic acids

		9.		Vitamins, antivitamins, coenzymes

		10.		Enzymes: common characteristic and classification, structure and form of occurrence, mechanism of action, effect of reaction conditions, regulation of activity, effect on reaction

		11.		Kinetics of enzyme reaction

		12.		Supramolecular structures / biomembranes

		13.		Applied enzymology

		14.		Biochemical literature, research, presentation






_1166872722.xls
101101

		Subject Title:		Chemical Informatics

		Semester:

		Weekly load and assessment:		  0/2

		Credits:		  1

		Language:		English

		Prerequisities:

		Module content:

		This subject is taught for all students on 1st or 2nd year of curriculum. The main goal of this program is to understand the system and organization of scientific information with main orientation on chemistry. Students are learning practical knowledge wo






_1166873328.xls
101101

		Subject Title:				Applied Statistics

		Semester:

		Weekly load and assessment:				  2/1

		Credits:				  3

		Language:				English

		Prerequisities:

				The instruction is provided at the Department of Mathematics

				Module content:

		1.		Elements of probability theory.

		2.		Random variable, frequency distribution.

		3.		Multidimensional variables, independence of variables.

		4.		Parameters of random variables, mean, variance, covariance and correlation.

		5.		Fundamental types of distribution. Discrete types and continuous types of distribution. Quantiles and critical values.

		6.		Random sample, sample statistics.

		7.		Confidence intervals, point estimation.

		8.		Testing of statistical hypotheses, testing of parameters.

		9.		Goodness-of-fit and independence testing.






_1166871759.xls
101101

		Subject Title:				Organic Chemistry I

		Semester:				  3rd

		Weekly load and assessment:				  3/2 Exam

		Credits:				  6

		Language:				  Czech, English

				Module content:

		1.		Classification of organic compounds, nomenclature

		2.		Structure and stereochemistry of organic compounds

		3.		Alkanes, cycloalkanes; physical and chemical properties, SR

		4.		Alkenes, dienes, alkynes; physical and chemical properties. AR, AE, AN regioselectivity and stereoselectivity

		5.		Describing a reaction; rate and equilibria, energy diagrams, transition states and intermediates

		6.		Arenes, physical and chemical properties, SE

		7.		Alkyl and aryl halides; physical and chemical properties.SN1, SN2, SNAr

		8.		Organometallic compounds, preparation and synthetic application

		9.		Alcohols, phenols, ethers; physical and chemical properties. Elimination reactions, mechanisms

		10.		Organic compounds of sulfur, silicon and phosphorus

		11.		Organic compounds of nitrogen; classification, chemical properties

		12.		Aldehydes and ketones; physical and chemical properties, AN; redox reactions

		13.		Carbonyl ?-substitution reactions. Oxo-enol tautomerism

		14.		Carbonyl condensation reactions. The aldol reaction and condensation






_1166867178.xls
LIST

		

		Zkratka		Název předmětu		Abr.		Course Title		Možnost výuky v angličtině

		OACH		Obecná a anorganická chemie		GICH		General and Inorganic Chemistry		ano



COURSES
 
Courses



GICH

		Subject Title:				General and Inorganic Chemistry I

		Semester:				1st

		Weekly load and assessment:				3/4 (3/3) Exam

		Credits:				8

		Language:				Czech, English

		Prerequisities:

				Module content:

		1.		Atomic structure, energy levels, atomic orbitals.

		2.		Electronic configuration of atoms and ions. Periodic law.

		3.		Molecular orbitals, energy and symmetry of MO. Electronegativity.

		4.		Covalent bonding. Stereochemistry, VSEPR, hybridization.

		5.		Ionic bonding, configuration and polarization of ions.

		6.		Hydrogen. Types of bonding. Water and water solutions.

		7.		Oxygen. Types of bonding. Oxidation-reduction reactions.

		8.		The halogens. Types of bonding. General properties.

		9.		Halogen compounds. Lewis theory of acids and bases.

		10.		The chalcogens. Types of bonding. General properties.

		11.		Chalcogen compounds. Catalysts.

		12.		Nitrogen, types of bonding. Chemical equilibrium and chemical kinetics.

		13.		Nitrogen compounds. Nonaqeous solvents.

		14.		Phosphorus, types of bonding, phosphorus compounds.





vzor

		Subject Title				Neural Networks										Number		445xxx

		Semester:				8

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Fundamentals of MATLAB environment, basic operations, data files processing

		2.		Visualization tools in MATLAB, symbolic mathematics, principles of SIMULINK

		3.		Basic mathematical models of neurons, transfer functions, threshold, error surface evaluation

		4.		Single-layer networks, perceptron learning rule, application to classification problems

		5.		Adaptive linear networks, Widrow-Hoff learning rule, training and coefficients optimization

		6.		Neural networks in adaptive noise cancellation

		7.		Multi-layer networks, error function, optimization of parameters, gradient descent method

		8.		Basic optimization methods  (backpropagation, Levenberg-Marquardt algorithm)

		9.		Neural networks in signal prediction and system modeling, learning and generalization

		10.		Radial basis networks, transfer functions definition, network structure optimization

		11.		Associative learning rules, self-organizing networks and maps, Hebian learning, Kohonen rule

		12.		Neural networks in segmentation, feature extraction and classification, competitive learning

		13.		Simulation of artificial neural networks in the SIMULINK environment

		14.		Neural networks in system identification and control, supervised and unsupervised learning






_1166796353.xls
LIST

		

		sem.		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		B1		AVT		Aplikace výpočetní techniky		ACS		Application of Computer Science		A

		B2		AP		Algoritmizace a programování		AP		Algorithmization and Programming		A

		B3		IS		Informační systémy		IS		Information Systems		A

		B4		MMI		Matematické metody v inženýrství		MME		Mathematical Methods in Engineering		A

		B5		PG		Počítačová grafika		CG		Computer Graphics		A

		B6		MRT		Měřicí a řídicí technika		MCE		Measuring and Control Engineering		A

		B6		TP		Technické prezentace		TP		Technical Presentations		A

		B6		FT		Funkce komplexní proměnné a funkcionální transformace		FT		Functions of Complex Variable and Functional Transforms		A

				DBS		Databázové systémy		DBS		Database Systems		A

				ATK		Aplikace tabulkových kalkulátorů		SA		Spreadsheet Applications		A

				OSPS		Operační systémy a počítačové sítě		OSCN		Operating Systems and Computer Networks		A

				PTY		Počítačová typografie		CTY		Computer Typography		A

				IRP		Informatika a řízení procesů		IPC		Informatics and Process Control		A

				CSS		Číslicové signály a systémy		DSS		Digital Signals and Systems		A

		M1		MMP		Matematické modelování procesů		MMP		Mathematical Modelling of Processes		A

		M1		TPR		Technické prostředky pro řízení		TIC		Technical Instrumentation for Control		A

		M1		DSP		Číslicové zpracování signálů a obrazů		DSP		Digital Signal and Image Processing		A

		M1		TR		Teorie řízení		CT		Control Theory		A

		M1		LR		Logické řízení		LC		Logical Control		A

		M1		PJ		Programovací jazyky		PL		Programming Languages		A

		M2		IPS		Inženýrské počítačové systémy		CSE		Computer Systems in Engineering		A

		M2		EI		Experimentální identifikace		EI		Experimental Identification		A

		M2		ZOB		Zpracování obrazů		IP		Image Processing		A

		M2		OPT		Optimalizace		OPT		Optimization		A

		M2		NS		Neuronové sítě		NN		Neural Networks		A

		M2		TDS		Teorie dynamických systémů		DST		Dynamic Systems Theory		A

		M3		PIRS		Počítačové informační a řídicí systémy		CICS		Computer Information and Control Systems		A

		M3		APG		Algoritmy počítačové grafiky		ACG		Algorithms of Computer Graphic		A

		M3		UI		Umělá inteligence		AI		Artificial Inteligence		A

		M3		ZO		Optimalizace znalostních systémů		KO		Knowledge System Optimization		A

		M3		NRS		Navrhování řídicích systémů		DCS		Design of Control Systems		A

		M3		PIS		Průmyslové informační systémy		IIS		Industrial Information Systems		A

		M3		PSP		Počítačová simulace procesů		CASP		Computer Aided Simulation of Processes		A

		M4		POS		Počítačové operační systémy		COS		Computer Operating Systems		A

		M4		ZR		Znalostní řízení		KBC		Knowledge-based Control		A

				APS		Administrace počítačových sítí		CNA		Computer Network Administration

				DSI		Databázové systémy a Internet		DSI		Database Systems and Internet		A

				FM		Fraktální modelování		FM		Fractal Modelling		A

				GI		Grafy v inženýrství		GE		Graphs in Engineering		A

				GIS		Geografické informační systémy		GIS		Geographic Information Systems		A

				IZ		Informační zdroje		IZ		Information Sources		A

				MDS		Modelování dynamických systémů		MDS		Modelling of Dynamic Systems		A

				MTR		Moderní teorie řízení		MCT		Modern Control Theory

				MZS		Multimédia ve zpracování signálů		MSP		Multimedia in Signal Processing		A

				NP		Náhodné procesy		RP		Random Processes

				ECDL		Základní kurz ECDL		ECDL		ECDL Standard Course		A

				SPS		Simulace podnikových systémů		FPS		Factory Processes Simulation		A

						povinný				obligatory

						povinně volitelný				duty optional

						volitelný				optional



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



ACS

		Subject Title				Application of Computer Science										Number		445xxx

		Semester:				B1

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Information technology, architecture of computers,  principles of operation systems

		2		Computer networks, basis of the Internet, electronic communication

		3		Principles of text editors, basis functions, styles

		4		Writing of technical texts, formulae, equations and tables

		5		Basis of computer graphics, graphical formats, inserting graphical object into the text

		6		Table calculators, using formulae and functions

		7		Graphics in calculations, work with sheets, evaluation of functions

		8		Table calculators and text editors, information transfers, export of tables and graphs

		9		Engineering applications of table calculators, processing of data files

		10		Database operation, data sorting in table calculators, filtration of information

		11		File transfer, data importing in table calculators, data export

		12		Numerical and graphical processing of real data in table calculators

		13		Component Integration of information systems, program management

		14		Computer project





MCE

		Subject Title				Measuring and Control Engineering										Number		444xxx

		Semester:				B6

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics, Physics, Chemical Engineering

		Course provider:				Department of Physics and Measurements and 
Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of measurement and control, measurement and control loops in technological charts.

		2.		Analysis of technological systems, their mathematical modelling based on the mass and energy balances.

		3.		Simulation of processes described by systems of ordinary differential equations using simulation languages.

		4.		Description of system dynamic behaviour, classification of dynamic systems, transfer functions.

		5.		Final control elements. Principles of PID control, control response, simple feedback control loops, multiple-loop control.

		6.		Basic applications of control loops in chemical and food technology. Basic principles of digital signal processing, digital and adaptive controllers.

		7.		Logical control of technological processes, programmable logic controllers (PLC).

		8.		Industrial measurement; microprocessor supported measurement, intelligent sensors.

		9.		Pressure measurement and pressure transducers.

		10.		Temperature measurement, thermocouples, RTD, thermistors, radiation thermometers.

		11.		Level measurement, mechanical and electrical level sensors.

		12.		Flow measurement, flow sensors, mass-flowmeters.

		13.		Measurement of chemical properties and composition.

		14.		Computer control and information industrial systems: structures, main function principles, design.





AP

		Subject Title				Algorithmization and Programming										Number		445xxx

		Semester:				B2

		Weekly Load and Assessment:				0/2/0 kz

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Modern technology of programming, programming technics.

		2		MATLAB: Dialogue mode, programming mode, m-editor.

		3		MATLAB: Aritmethic and logical operators, vector and matrix operations, functions.

		4		MATLAB: Principles of object graphics, format.

		5		MATLAB: Algorithm development, finite computational methods.

		6		MATLAB: Decission commands, conditions.

		7		MATLAB: Cycle commands. Iterative computational methods.

		8		MATLAB: 2D and 3D graphics, imaging principles.

		9		MATLAB: Object properties, colors, graphics formats, graph export.

		10		MATLAB: Programmable modules, parameters transmission.

		11		MATLAB: Work with data files, import from table calculator, sytem client-server.

		12		MATLAB: Connection with text editor, access to computational methods from text editor.

		13		SIMULINK: Modelling principles, basic functions and blocks, graphics, import from MATLAB.

		14		Project.

		6.		Rozvětvené algoritmy, rozhodovací příkazy





IS

		Subject Title				Information Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling of processes in information systems, types of information systems

		2.		Basics of information theory, representation of information, coding, safety of data transfer

		3.		Basics of cryptography, user authentication, digital signature, network safety

		4.		Modern database systems, technology of data processing, database operations

		5.		Tables, data types, indexing, browsing and modification of databases

		6.		Basic database models, normal forms, relations between tables, data integrity

		7.		Query language SQL, basic commands, types of commands

		8.		Select SQL command, types of table join and their implementation

		9.		Query design, usage of SQL query form

		10.		User defined forms, summary reports

		11.		Applications design in database systems, architecture client-server, networking

		12.		Real-time process databases, process data processing

		13.		Database linking with other applications, linking methods

		14.		Database systems application for data collection, storing and processing of measured data





MME

		Subject Title				Mathematical Methods in Engineering										Number		445xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics, Algorithmisation and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of computing methods, MATLAB programming environment

		2.		Numerical and visualisation methods, object graphics, programming tools

		3.		Symbolic methods in engineering

		4.		Modelling and simulation in the Simulink environment

		5.		Numerical and symbolical methods of linear algebra, sparse matrices

		6.		Data processing, linear approximation, the least square method, modelling tools

		7.		Nonlinear approximation, gradient method, numerical optimisation

		8.		Algorithmic tools for solution of nonlinear equations, iterative algorithms, symbolic methods

		9.		Methods of numerical and symbolic interpolation, differentiation and integration

		10.		Numerical and symbolical methods of solution of ordinary differential equations, modelling

		11.		Systems of ordinary differential equations, boundary value problems, modelling in Simulink

		12.		Modeling of dynamical systems, selected numerical and visualisation blocks, Simulink

		13.		Remote data processing, MATLAB WWW server

		14.		Computer project





CG

		Subject Title				Computer Graphics										Number		445xxx

		Semester:				B5

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Principles of graphic information acquisition and storage, vector and raster CG

		2.		Colour image representation,  colour processing - colour models, colour reduction

		3.		Important graphic formats - their properties and use

		4.		Basic methods of image processing - histogram and its use

		5.		Advanced methods of image processing  (image segmentation, granulometry,...)

		6.		Individual project 1: Image processing methods use

		7.		Basic principles of  graphic document formation, introduction to AutoCAD system

		8.		Basic objects in vector graphics and their properties (basic curves, text, …)

		9.		More complicated objects in vector graphics (splines, hatch, dimensions, ...)

		10.		Communications of AutoCAD system with other systems  (export, import, Xref ...)

		11.		Individual project 2: Technical graphic document

		12.		Principles of 3D modelling, methods of 3D objects display

		13.		3D graphics for WWW - basic of  VRML language

		14.		Individual project 3: 3D model





TP

		Subject Title				Technical Presentation										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Specificities of technical publication, Copyright Act.

		2.		Technical information resources, Internet usage.

		3.		Basic types of technical reports and publications, typographic rules and standards of technical publication.

		4.		COREL DRAW: Computer drawing of technical pictures and schemes.

		5.		COREL PHOTO PAINT: Graphic master and photo editing, scanning.

		6.		General principles of lecturing and preparing of lecture supported by computer.

		7.		MS POWER POINT: Basic operations, texts, pictures, tables, graphs.

		8.		MS POWER POINT: Object animations, action buttons, slide transitions.

		9.		General principles of web design, HTML language.

		10.		MS FRONT PAGE: Basic page layout, texts, pictures, tables, links, forms.

		11.		MS FRONT PAGE: Navigators, frames.

		12.		Audio and video usage.

		13.		Projekt 1: Computer presentation in MS POWER POINT.

		14.		Project 2: Web pages in MS FRONT PAGE.





FT

		Subject Title				Functions of Complex Variable and Functional Transforms										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics II.

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Complex numbers, Gauss plane, Riemannn sphere

		2		Regular functions, Cauchy-Rieman conditions, multivalued functions

		3		Integral along curve, Cauchy's theorem, Cauchy's formula, maximum module principle

		4		Power series, series differentiation, regular function expression

		5		Laurent series, meromorphic function expression

		6		Singularity, classification of singular points, residue

		7		Residue theorem, calculation of infinite integrals and sums, Jordan lemma

		8		Definition of Laplace and Z transforms, standard type of original

		9		Elementary transforms, linearity, shifts in original and tansform

		10		Properties of transform, limit theorems

		11		Transforms of differentiation, integral, difference and sum, Dirac impulse

		12		Solving of differential and difference equations by using  functional transforms

		13		Inverse transform, elementary methods, application of residue theorem

		14		Transform of convolution, convolution of transforms, transfer function





DBS

		Subject Title				Database Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science, Information Systems

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Information systems technology and relational database systems

		2.		Relational databases, basic constructs - field, record, databases, table, query

		3.		Fields definition and data types in database, structure modification, item editing

		4.		Working with data, data viewing, seeking

		5.		User form formation, data export and import

		6.		Concept of filter, queries, new query formation

		7.		Queries with choice condition

		8.		Data sorting according to primary key

		9.		Sorting in query, filtration, indexing

		10.		Numerical and logical items, aggregation function use

		11.		Programming forms and reports by means of macros

		12.		Applied computer graphics and databases

		13.		Remote searching and data processing in computer networks

		14.		Project





SA

		Subject Title				Spreadsheet Applications										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Overview of spreadsheet MS EXCEL: tables, graphs, functions, macros.

		2.		MS EXCEL: Linking with other programs, data import and export, filtration, finding, sorting, Pivot tables and Pivot charts.

		3.		MS EXCEL: Making macros.

		4.		Basic of Visual Basic for Application (VBA): basic objects, operations, syntactic representation.

		5.		VBA: Making user functions.

		6.		VBA: Making user programs.

		7.		Project 1.

		8.		VBA: Experimental data processing - numerical integration and derivation.

		9.		VBA: Basic balance calculations as solving of system of linear equations.

		10.		VBA: Data analysis - regression, correlation.

		11.		VBA: Statistical analysis, basic statistical tests.

		12.		VBA: Solving of ODR problem.

		13.		VBA: Solving of non-linear equation, optimalization tasks.

		14.		Project 2.





OSCN

		Subject Title				Operating Systems and Computer Networks										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Operating systems - basic terms, evolution, summary, history of Internet

		2		Computer networks - structure, characteristic, ISO/OSI model, basic terms

		3		Characteristics of computer networks, LAN

		4		LINUX - basic properties

		5		X windows - application

		6		Access rights, directory structure, domains in LINUX

		7		MS Windows Server - basic properties

		8		Operating systems MS Windows XP

		9		Access rights, directory structure, domains in MS Windows

		10		TCP/IP - protocol, application; Telnet, FTP, HTTP

		11		E-mail, electronic conference

		12		Search network services, WEB servers - IIS, Apache

		13		Basic structure of HTML, DHTML, differences PHP and ASP

		14		Certificates, electronic signature, HTTPS, FTPS, security in computer network, encryption





CTY

		Subject Title				Computer Typhography										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Typography - history, terms, text setting

		2		LATEX environment, making documents, DVI

		3		Terms, basic symbols

		4		Document parameters, writting environment

		5		Lists and matematical environment, floating objects

		6		Work with pictures, basic formates

		7		Bibliographic environment and styles

		8		Saving document formats: PS, EPS and PDF, files comprimation

		9		Inserting PS pictures, browsers

		10		Work with fonts, national environment, making presentations

		11		Basic TEX algorithms

		12		Large documents making

		13		Final project I

		14		Final project II





IPC

		Subject Title				Informatics and Process Control										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Computer networks in measurements and control engineering, PC communication to surrounding

		2		Software for measurements and control (LabView, Matlab, Simulink)

		3		Visualisation methods, analysis of one-dimensional and two-dimensional data

		4		Information and control systems simulation

		5		Remote communication to process and data, application of Web Server

		6		Industrial information systems, distributed process, multiagent systems

		7		Life cycle of industrial information system, i-Design, i-Implementation

		8		Control of data and process industry models, e-Modeling, e-Service

		9		Industriel database, process architecture and model, enterprise portal

		10		Enterprise information and control production systems (ERP, MES, PAS)

		11		Monitoring and control systems (SCADA)

		12		Object oriented process system operation

		13		Flexible, adaptable, distributed control and batch process scheduling

		14		Distributed systems configuration and self-organization





DSS

		Subject Title				Digital Signals and Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Sampling of continuous signals, processing of physical measurements

		2.		Technical and programming tools of analog/digital conversion, Simulink environment

		3.		Remote communication with a system, application of Matlab Web server

		4.		Wireless communication, data transmition, resolution

		5.		Description of one-dimensional and two-dimensional signals in time domain, visualization

		6.		Signal representation in frequency domain, discrete Fourier transform

		7.		Spectral analysis, short-time Fourier transform

		8.		System modelling and data analysis, application of Simulink

		9.		System description in time domain, difference equations, impulse and step response

		10.		Discrete transfer function, stability

		11.		Frequence characteristics, basic properties

		12.		Fundamental methods of digital filtering in time domain, moving average

		13.		Principle of FIR and IIR filters, basic properties

		14.		System modelling and time series prediction





MMP

		Subject Title:				Mathematical Modelling of Processes										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0  Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		The idea of a model and modelling. Modelling postulates.

		2.		Modelling methods. Basic terms of continuum mechanics.

		3.		Heat and mass transfer equations.

		4.		Hydrodynamics models of flow and their classification. Dynamic characteristics of ideal mixing flow and plug-flow models

		5.		Models of the ideal mixing tank-in series with and without back-flow

		6.		Axial dispersion model equations. Combined models. Discrimination of models for flow systems.

		7.		Kinetics of heat and mass transfer. Phase equilibrium. Chemical kinetics, chemical equilibrium.

		8.		Static and dynamic behaviour models.

		9.		Models of liquid and gases storage tanks dynamic. Models of short and long pipeline dynamics.

		10.		Models of heat exchanger dynamics - lumped parameter systems

		11.		Models of heat exchanger dynamics - distributed parameter systems

		12.		Models of plate and packed column mass exchangers

		13.		Models of batch and continuous-stirred chemical reactors dynamics.

		14.		Models of bioreactor dynamics.





TIC

		Subject Title:				Technical Instrumentation for Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, electrical and pneumatic signals, natural and standard signals

		2.		Software - Matlab/Data Acquisition Toolbox, Matlab/Real Time Toolbox

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Fluid and gas characteristics measurements: pH, electric conductance, density, humidity

		5.		Pneumatic signals transmission and amplification

		6.		Analog signal processing: operational amplifiers, basic circuits

		7.		Measurement amplifiers, switches, multiplexers, comparators, limiters, function amplifiers

		8.		Analog multipliers, function generator, isolation amplifiers, filters, voltage and current references

		9.		Sampling units, analog-digital and digital-analog converters

		10.		Operational amplifiers in control circuits, continuos and discrete regulators

		11.		Digital regulation, configuration of a digital controller, pneumatic controller

		12.		Microcomputers MCS-51 and MCS-96, applications, related memories

		13.		Action units, electric and pneumatic servomotors, valves

		14.		Computer applications in measurement and control systems





DSP

		Subject Title				Digital Signal and Image Processing										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of digital signal processing, fundamentals of MATLAB environment

		2.		Numerical, symbolic and visualization tools of MATLAB, data files processing

		3.		Time-domain signal representation, difference equations, selected statistical methods

		4.		Frequency-domain signal analysis, sampling, discrete Fourier transform, decomposition

		5.		Spectrum estimation, aliasing, short-time Fourier transform, window functions

		6.		Z-transform and system description, discrete transfer function, frequency transfer function

		7.		Digital filters, basic methods in the time domain, convolution, FIR filters, filter banks

		8.		IIR filters, basic properties, signal decimation

		9.		Filtering methods in frequency domain, signal reconstruction, window functions

		10.		Linear methods of time series modelling and prediction, SVD a QR algorthm, model selection

		11.		Nonlinear methods of signal processing, median filters, principles of neural networks

		12.		Basic methods of image analysis, 2D Fourier transform, image processing

		13.		Signal processing in engineering, signal prediction, Simulink environment, basic blocks

		14.		Biomedical signal and image processing





CT

		Subject Title				Control Theory										Number		445xxx

		Semester:				1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic conceptions and principles of cybernetics a control theory

		2.		Laplace transform, characteristics, basic theorems and applications

		3.		Systems, their classification and description, systems characteristics, transfer functions

		4.		Block diagrams, signal flow graphs, Mason rule, mutual transformations

		5.		Stability of dynamic systems, types of stability, necessary and sufficient conditions

		6.		Algebraic stability criteria: Hurwitz, Routh, Routh-Schur

		7.		Analogue controllers, their types, dynamic characteristics, choice of proper controller type

		8.		Simple control loop, quality of control response.

		9.		Experimental methods of controller parameter adjustment

		10.		Integral methods of controller adjustment, advantages and disadvantages

		11.		Root locus method (location of roots of closed control loop characteristic equation)

		12.		Root locus technique for negative and positive feedback closed loop systems

		13.		Root locus technique for time-delay systems

		14.		Controller parameter design by means of root locus method





CSE

		Subject Title:				Computer Systems in Engineering										Number:		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Microprocessors Intel 80x86, development until today, processors architecture

		2.		Processor code, Assembler, processor instruction set, signal processors

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Hardware for data acquisition and processing, multifunction board, sensor connection

		5.		Sound blaster and its application for data acquisition, Data Acquisition Toolbox

		6.		PC communication to surrounding, serial and parralel ports, USB, FireWire, Serial ATA

		7.		Overview of software for measurements and control - LabView and similar products

		8.		Modular and compact control systems, VXI, GPIB, CAMAC

		9.		Field communication buses and protocols - RS-232, RS-485, HART, Profibus, Foundation Fieldbus

		10.		Signal and noise, increasing signal/noise ratio in mesurements

		11.		Machine vision, PC cameras, parameters, software, applications

		12.		Image acquisition in industry application, processing applications

		13.		Data archiving systems, preferable media

		14.		Computer net and its applications in industrial control





EI

		Subject Title				Experimental Identification										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Process Modelling

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Experimental identification - basic scheme, identification in wide and narrow sense

		2		Structure selection for model operators in dynamic processes

		3		Signals and their  attributes, discretisation. Input test signals and their election

		4		Criteria for model and process adequacy, least square method and its modification

		5		Classification of identification methods, deterministic methods in time and frequency area

		6		Dynamic systems identification by the mean of  transient responses

		7		Methods of Strejc, Broid and stepwise integration

		8		System identification in frequency area, Kardašov- Karnjušin method

		9		Statistic identification methods, correlation and spectral analysis, statistic dynamic methods

		10		Stochastic discrete models, noise models,  drift description

		11		Election of method for parameters estimation of discrete model, least square method - normal and weighted

		12		Generalized, extended, repeated least square method, metodof maximal credibility

		13		Numeric solution of least square method, recursive methods

		14		Global problems and practical aspect of identification, programming tools





CICS

		Subject Title				Computer Information and Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Control of Unit Operations of Chemical Technological and Biotechnological Processess

		2.		Ways of Technical Realisation of Complex Control Loop Structures

		3.		Process Control Systems, Functions, HW and SW Architectures and Standards

		4.		Present State in the Field of Information and Control Systems, PERA Enterprise Model

		5.		Integration of Control, Maintenance, Business and Engineering Functions

		6.		Manufacturing Executive Systems, Supervisory Control

		7.		Aspect Models, Co-operating Multiagent Systems, Database Utilization

		8.		Agents Communication Methods, XML Languages, Utilization of AI Methods

		9.		ISA S88 Standard for Production Description and and ISA S95 Standard for Communication of Control and Information Levels

		10.		System Analysis of Production Processess for the Design of Information and Control System

		11.		Case Study 1 - Wastewater Treatment Plant Information and Control System

		12.		Case Study 2 - Separation Process Information and Control Database System

		13.		Case Study 3 - Bioreactor Information and Control System

		14.		Case Study 4 - Sugar Crystalization Process Information and Control System





CASP

		Subject Title				Computer Aided Simulation of Processes										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, system approach to process problem solution.

		2.		Sequential-modular methods of simulation, simulation programs and their architecture.

		3.		Unit operation models library, thermodynamic models and data banks of thd. data.

		4.		Process simulator HYSYS – simulation of propylene glycol production.

		5.		Object structure of HYSYS – simulation with several thermodynamic models.

		6.		Project 1: Simulation of a simple plant (sensitivity analysis).

		7.		Processes with recycle - optimization of ethylene chloride production.

		8.		Project 2: Simulation of a complex plant (controlled simulation).

		9.		Possibilities of customization of HYSYS, case study of HYSYS extension.

		10.		Equation-oriented approach to solution of mathematical models, complexity of algorithms.

		11.		Graphs, terminology and basic definitions, graph description and coding, graph searching.

		12.		Decomposition of model equation sets into irreducible subsystems.

		13.		Optimum sequencing for simulation calculations, strong components of graphs.

		14.		Project 3: Decomposition of a simple model, optimum sequence of simulation calculations.





COS

		Subject Title				Computer Operating Systems										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of the operating systems theory, MS Windows, Unix, evolution and list of OS

		2.		Operating system Unix, structure, kernel, processes, evolution, versions and implementation

		3.		File system in Unix, terminal, termcap, terminfo, users, groups, access permissions

		4.		Syntax of commands, electronic manual, studying programmes, documentation

		5.		Commands for work with files and directories, tools for work with texts

		6.		Compression, archiving and coding of files, connecting of disk volumes, tape, CD

		7.		Standard (Bourn's) shell as a command interpret and programming language

		8.		Programming of scripts in shell, C-shell and Korn's shell, comparison with standard shell

		9.		Computer networks in Unix, protocols UUCP, TCP/IP, services mail, ftp, telnet, NFS etc.

		10.		Programme filter awk and calculator bc, C language in UNIX, basic tools and compilers

		11.		X Windows in UNIX, system installation, configuration, optimalisation and local setting

		12.		Database systems used in UNIX and MS Windows, MS SQL, IIS

		13.		Dynamic WWW pages making, databases for distant data processing

		14.		Electronic signature, digital certificates, security on the Internet





KBC

		Subject Title				Knowledge-based Control										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Artificial Intelligence

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Knowledge-based Systems, Multiagent Paradigm

		2.		Intelligent Agents

		3.		Structure and Functions of Production Knowledge-based Systems

		4.		Knowledge Representation, Knowledge Engineering

		5.		Reasoning Methods, Forward and Backward Chaining, RETE Algorithm

		6.		Knowledge-based Systems Development, Knowledge Verification and Validation

		7.		Knowledge Representation under Uncertainty

		8.		Uncertain Reasoning, Dempster-Shafer Theory

		9.		Machine Learning Methods, Inductive Learning, Learning Decision Trees

		10.		Case Based Reasoning

		11.		Knowledge-based Systems for Control of Technological Processes, real time issues

		12.		Expert System Shell CLIPS, Basic Constructs, Functions and Statements

		13.		Case Study 1 - Distributed Knowledge-based Control System for Wastewater Treatment Plants Control

		14.		Case Study 2 - Knowledge-based Control System for Control of Bioprocessess





LC

		Subject Title				Logical Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Process Computer Control Systems

		2.		Control System to Process Communication, Input/Output Interface Units

		3.		Types of Input and Output Signals

		4.		Theoretical Foundations of Logical Control, Boolean Algebra

		5.		Minimization of Combinatorial Logic Functions, Karnaugh Maps

		6.		Sequential Logic Functions

		7.		Programmable Logic Controllers (PLC)

		8.		Programming Languages for PLCs, IEC 61131-3 Standard, CONCEPT Tool

		9.		Function Block Diagram

		10.		Sequential Function Charts

		11.		Counters, Timers, Function Digital Control Blocks

		12.		Case Study 1 - Sugar refinary Control, PLC Sattline

		13.		Case Study 2 - Bioreactor Control, PLCs Compact and Momentum, Practical Demonstration

		14.		Case Study 3 - Control of Cylindro-Conical Tank Electrical Model for Beer Fermentation, Practical Demonstration





PL

		Subject Title				Programming Languages										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Beginning and evolution of C language, basic characteristics, structure of programs

		2		Constants and basic data types, conditions and loops

		3		Data structures, arrays and pointers

		4		Operators and functions, data conversions

		5		Application of library functions, overloading of operators and functions

		6		ANSI C++ standard and syntax in ANSI C, nonobject extension of C language

		7		Object oriented extension of C language, encapsulation and inheritence

		8		Project, its parts and team project development

		9		Programming language Turbo Pascal, pointers, stock and heap, dynamic variables

		10		Dynamic data structures (linked lists and trees), recursion, predeclaration

		11		Procedural and functional types, enforced type exchange, program modularity

		12		Directives, conditional compilation, OOP, inheritence, encapsulation and polymorphism in Pascal

		13		Object types, object cases, classes and instances, abstract objects

		14		Programming language Java, basic philosophy





IP

		Subject Title				Image Processing										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of raster image representation

		2.		Colour models, palettes, colour reduction, dithering, halftonnig

		3.		Histogram and its processing, contrast, brightness, gamma correction

		4.		Alpha blending, binary images use

		5.		Most important graphic formats - survey, methods of image compression

		6.		Geometric image transformations, interpolation in image

		7.		Image registration, warping, morphing

		8.		Methods of image acquisition and connected problems

		9.		Functional image transformations and their use

		10.		Methods of image filtering, noise rejection

		11.		Edge detection and its applications

		12.		Methods o f image sharpening

		13.		Mathematical morphology

		14.		Discussion about individual projects





OPT

		Subject Title				Optimization										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Optimization process, concepts and goals, general scheme and basic elements

		2.		Classical analytical theory of extremes, non-classical applications

		3.		Linear programming

		4.		Simplex method

		5.		Quadratic programming

		6.		Non-linear programming, one-dimensional and multidimensional seeking

		7.		Gradient and non-gradient methods

		8.		Optimization methods with equality and inequality constraints, multiple criteria decision making.

		9.		Optimization of multistage processes, dynamical programming, maximum principle

		10.		Variation calculus

		11.		Combinatorial optimization, graph optimization methods

		12.		Discrete optimization, branch and bound method

		13.		Stochastic optimization, simulated annealing method

		14.		Genetic algorithm, evolution algorithm, taboo search algorithms





NN

		Subject Title				Neural Networks										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Fundamentals of MATLAB environment, basic operations, data files processing

		2.		Visualization tools in MATLAB, symbolic mathematics, principles of SIMULINK

		3.		Basic mathematical models of neurons, transfer functions, threshold, error surface evaluation

		4.		Single-layer networks, perceptron learning rule, application to classification problems

		5.		Adaptive linear networks, Widrow-Hoff learning rule, training and coefficients optimization

		6.		Neural networks in adaptive noise cancellation

		7.		Multi-layer networks, error function, optimization of parameters, gradient descent method

		8.		Basic optimization methods  (backpropagation, Levenberg-Marquardt algorithm)

		9.		Neural networks in signal prediction and system modeling, learning and generalization

		10.		Radial basis networks, transfer functions definition, network structure optimization

		11.		Associative learning rules, self-organizing networks and maps, Hebian learning, Kohonen rule

		12.		Neural networks in segmentation, feature extraction and classification, competitive learning

		13.		Simulation of artificial neural networks in the SIMULINK environment

		14.		Neural networks in system identification and control, supervised and unsupervised learning





DST

		Subject Title				Dynamic Systems Theory										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Control Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Multiple-loop control systems, control loops with auxiliary actuating and controlled variable

		2.		Frequency-domain system characteristics, frequency response, Nyquist diagram

		3.		Nyquist stability criterion. Bode diagram

		4.		Controller design by means of frequency response methods

		5.		Multi-input multi-output control systems, autonomous and invariant systems

		6.		Linear sampled-data systems

		7.		Z-transform, characteristics and basic theorems, difference equations

		8.		Z-transfer function, characteristics, sampling, Shannon sampling theorem

		9.		Signal flow graphs of sampled-data systems, discrete transform function existence

		10.		Stability of sampled-data systems, stability criteria, bilinear transform

		11.		Discretization of continuous systems, discrete controllers of PSD type

		12.		Methods of discrete controller parameter adjustment

		13.		Linear Diophantine equations, Euclid algorithm, elementary matrix modifications

		14.		Discrete dead-beat controllers, their design





ACG

		Subject Title				Algorithms of Computer Graphic										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of image representation, biomedical images, scientific visualizations

		2.		Visula methods in biomedical applications (PET, SPECT, NMR)

		3.		Functional transformations for image processing (DFT, DWT, Radon transformation)

		4.		Aplication of denoising methods for 2-D signals

		5.		Images regions recovery - deterministic methods

		6.		Images regions recovery - probabilistic methods

		7.		Images regions recovery - wavelet decomposition methods

		8.		Image resolution enhancement using linear methods and 2-D discrete Fourier transform

		9.		Image resolution enhancement using discrete wavelet transform

		10.		Edge detection in images

		11.		3-D modelling methods, biomedical data visualization

		12.		Aplication of denoising methods for 3-D signals

		13.		Resolution enhancement methods for 3-D signals

		14.		Summary - computer project evaluation





AI

		Subject Title				Artificial Intelligence										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Artificial Intelligence - definition, clasification, basic concepts

		2.		Problem solving - heuristic search

		3.		Problem solving - decomposition to subproblems

		4.		Two person games: min-max method, alpha-beta pruning

		5.		Knowledge representation - production systems

		6.		Knowledge representation - semantic networks, frames

		7.		Knowledge representation - first-order logic

		8.		Fuzzy systems, fuzzy sets

		9.		Fuzzy relation, model of semantic

		10.		Linguistic operators

		11.		Inference rules

		12.		Fuzzy controller

		13.		Prolog

		14.		Prolog





KO

		Subject Title				Knowledge System Optimization										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Optimization

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Basic principles of knowledge systems

		2		Objective function as a measure of knowledge system quality

		3		Local and global optimization

		4		Optimization in continuous and discrete spaces

		5		NP-complete problems, knowledge extraction

		6		Matlab functions for local and global minimization

		7		Knowledge systems with desired output and penalization principle

		8		Sigmoidal function and single neuron optimization

		9		Optimization of MLP neural network

		10		Optimization of RBF neural network

		11		Optimization of fuzzy neural network

		12		Knowledge systems with undesired output and selforganization

		13		Optimum clustering in vector space

		14		Optimum SOM in vector and metric spaces





DCS

		Subject Title				Design of Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		General Methods for Planning and Managing Projects

		2.		Formulation of a Project in MS PROJECT Programme, Tasks, Task Scheduling

		3.		Critical Path, Project Triangle, Resources, Project Optimization

		4.		Monitoring and Managing Project During its Realisation

		5.		General Practice of Information and Control Systems Creation, Building Phases

		6.		Standard ISA S88 Models in Design of Control Systems

		7.		Individual Groups Project Task Definition

		8.		Design Resources for Design of Information and Control Systems FactorySuite 2000

		9.		InTouch Application for HMI Design, Animation

		10.		InTouch Application for HMI Design, Alarm, Trend and Histrorical Objects

		11.		Elaboration of Individual Group Projects

		12.		Case Study - BIOGENES Control System for Bioprocess Control

		13.		Safety of Control Systems

		14.		Public Presentation of Individual Group Projects Results





IIS

		Subject Title				Industrial Information Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Industrial Automated Information Systems (IAIS) and theirs role in control of indust. proc.

		2.		Reengineering and inf. technology - basic reverse and tool in the control of indust. proc.

		3.		Means and tools for the implementation of IAIS. UML and JAVA language briefly.

		4.		Database for extensive IAIS: Oracle9i, SQL Server, Sybase, IBM DB2 and their properties

		5.		Program tools in the analysis, design, implementation, operation, and maintenance of IAIS

		6.		CASE (Computer Aided System Engineering) for the design and development IAIS

		7.		Distributed IAIS, Multiagent systems, Distributed Artificial Intelligence

		8.		Live cycle of IAIS - System integration

		9.		Structure of IAIS in industrial processes from the point-of-view of user application

		10.		Structure of IAIS in industrial processes from the point-of-view of system application

		11.		Manager systems, EIS systems, supporting management decisions

		12.		ERP type systems: SAP R/3, BAAN, MOVEX, MFG/PRO, ORACLE Appl., NORIS, etc.

		13.		Control levels in the systems ERP, MES (Manufact. Execution Syst.), PAS (Plant Aut. Syst)

		14.		Role of IAIS in the control of industrial processes. Global industrial systems and Internet





CNA

		Subject Title				Computer Network Administration										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to computer networks, instalation of MS Windows Server

		2		Disk management in MS Windows Server, volumes, file systems

		3		IP address, DNS, domain, domain tree, forest

		4		Instalation of DNS, physical and logical structure of network

		5		Physical structure and instalation of Active Directory

		6		Active directory administration

		7		Active directory structure replication

		8		User, group, organisation units, control delegation

		9		Wide structure form

		10		Group policy, Terminal Services

		11		File management, encryption

		12		Disk quotas, Distributed File System

		13		System security, IIS server

		14		Final project





DSI

		Subject Title				Database Systems and Internet										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Database Oracle9i, Application server and enterprise Intra/Internet, basic features

		2.		Development of applications, arrangements in variations modern formats, Oracle9iAS Dev.

		3.		Creation, implementation and browsing of database objects of tables, procedures, etc.

		4.		Operations over database objects, conditional queries, sorting, export tables

		5.		Creation of components-forms for inserting and actualization of data in database tables

		6.		Enterprise Portal and his exploitation in Internet framework.

		7.		Portal´s objects: web pages, portlets, applications components, mobile services

		8.		Composition of reports and graphs using Discoverer tool, modification of theirs content

		9.		Query language SQL and his procedural extension PL/SQL, exploation in database working

		10.		Web services of systems, open interfaces

		11.		Scope in using JDeveloper tool developing Java applications

		12.		Integrated management of database and application server - Enterprise Manager

		13.		Systems supporting decision-making of EIS type syst., Datawarehouses, Datamining

		14.		Globalization, integration and cooperativability of database and informat. system in Internet





FM

		Subject Title				Fractal Modelling										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to fractal geometry and fractal examples

		2		Fractal sets in continuous vector space, approximation in discrete space

		3		Deterministic and stochastic approaches to fractal modelling

		4		Mathematical morphology: neighborhood, erosion, dilation, opening, closing, skeleton, convex hull

		5		Fractal dimension: Minkowski, Kolmogorov, Hausdorf

		6		Estimates of fractal dimension: Sandbox, Box counting, Minkowski sussage

		7		Self-similarity, self-organization and fractal sets

		8		Dynamic systems, butterfly effect, chaos and fractal sets

		9		Sensitivity of systems: Julia sets, Mandelbrot sets

		10		Discrete dynamic models: percolation, aggregation, SAW, sandpiles

		11		Models of turbulence: forest fire, liquid surface,chemical reactions and diffusion

		12		Fractal images: preprocessing, binarization, morphological analysis, dimension

		13		Fractal analysis of biological and biomedical images

		14		Individual computer project





GE

		Subject Title				Graphs in Engineering										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Graphs, their terminology and basic definitions, graph description and coding

		2.		Time and storage complexity of algorithms, NP-complete problems

		3.		Depth-first and breadth-first search in graphs, backtracking, output mapping of equation set

		4.		Transformation of an equation set into a graph, mutual reachability of nodes and its analysis

		5.		Strong components, irreducible subsystems of equation set

		6.		Graph condensation, hierarchical structure of a directed graph, computation sequencing

		7.		Pipeline networks, spanning tree, search for independent circuits, minimization of pipe networks

		8.		Multilayer decision making problem, optimum path finding

		9.		Directed acyclic graphs, critical path method

		10.		Matching in bipartite graphs, application in equation sets

		11.		Discrete optimization, principles of methods, branch-and-bound method

		12.		Hamiltonian paths, process planning and scheduling

		13.		Planar graphs, their embedding into a plane, application in design of printed circuits and chips

		14.		Examples of application in engineering and technology





GIS

		Subject Title:				Geographic Information Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Geographic information systems (GIS), their application in environmental modelling, ArcView

		2.		Geographic data topology, projection

		3.		Storage of geographic data on the computer, raster data, vector data, map layers

		4.		Acquiring of geographic data, digitalization, scanning, vectorization, air and satellite photographs, the Internet

		5.		Geographic data editing, spatial operations

		6.		Creating maps from individual layers, linking of database tables to map elements

		7.		Explanations, texts and geographic marks in the map

		8.		Map printing

		9.		Identification and selection of elements in the map

		10.		Processing of selection results, statistical evaluation

		11.		GIS in ecology, applications for data displaying and evaluation, modelling

		12.		Application programming in GIS

		13.		Cooperation of database systems and GIS

		14.		GIS and the Internet





IZ

		Subject Title				Information Sources										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Primary and secondary chemical literature, in-house library, key words

		2.		Printed, online, networked sources of information

		3.		Searching scientific information, style of citation

		4.		Chemical Abstract Service (CAS)

		5.		Using of „CA on CD“; browse, search, save and print tools

		6.		SciFinder

		7.		ScienceDirect, Medline

		8.		Web of Science

		9.		Large databases: Gmelin, Beilstein, Ullmann

		10.		Libraries: university, national, technical. On-line catalogues

		11.		Scientific journals, electronic journals, Elsevier, Springer

		12.		Searching scientific information on the Internet, ProQuest-PCI

		13.		Dictionaries, sources of chemical and physical data

		14.		Transfer of information data to different programs, bibliographical databases





MDS

		Subject Title				Modelling of Dynamic Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Modelling of Processes

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling, simulation, basic concepts. Computer realization of mathematical model.

		2.		Software for simulation and modelling (PSI, MATLAB).

		3.		Estimation of model parameters using optimization methods. Flow boiler - model, identification.

		4.		Simulation and modelling of chemical and biotechnological processes.

		5.		Methods for solving ordinary differential equations, initial - value problem.

		6.		Sterilization of molasses broth - optimal control of the process.

		7.		Fermentation, membrane filtration, storage tank - more complex process modelling.

		8.		Methods for solving ordinary differential equations, boundary - value problem.

		9.		Heat convection as a one dimensional problem  (solved as boundary - value problem).

		10.		Models of systems with distibuted parameters - parabolic type.

		11.		Models of systems with distibuted parameters - elliptic type.

		12.		Modern trends of identification.

		13.		Qualitative modelling.

		14.		Fuzzy modelling.





MCT

		Subject Title				Modern Control Theory										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech

		Prerequisities:				Control Theory, Dynamic Systems Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		State-space control theory for continuous and discrete systems

		2.		Non-linear systems, dynamic properties, state-space method

		3.		Steady states of non-linear systems, equivalent systems method

		4.		Stability of non-linear systems, Lyapunov stability theory, absolute stability

		5.		Non-linear discrete systems, Z-transform method for non-linear discrete systems

		6.		Describing function method for non-linear discrete systems, absolute stability criterion

		7.		Adaptivity definition and determination, adaptive systems with analogue models

		8.		Adaptive systems with random input signals, adaptive control

		9.		Adaptive control according to desired behaviour, control given by inequalities

		10.		Object recognition, choice of recognition attributes, self-learning adaptive systems

		11.		Principles of classifier function, examples of adaptive and self-learning systems

		12.		Algebraic control theory, polynomials, properties, divisibility, polynomial equations

		13.		Polynomial Diophantine equations, solution seeking methods, optimum control

		14.		Description and control of multidimensional systems





MSP

		Subject Title				Multimedia in Signal Processing										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal and Image Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to multimedial aplications, basic terms, definition

		2		Hardware for audio and video recording

		3		Software for processing of multimedial aplications, media

		4		GSM, WAP, DHTML, CSS, ASP

		5		Mathematical description of audio signal

		6		Audio signal digitalisation, compress methods

		7		Audio signal processing from damage source - individual project

		8		Mathematical description of video signal

		9		Video signal digitalized, compress methods

		10		Processing of video signal - individual projects

		11		World of virtual reality - 3D modelling

		12		VRML language

		13		VRML - Individual project

		14		Summary, credit





SP

		Subject Title				Stochastic Processes										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Fundamental terms and probability theory methods, conditional probability, Bayes theorem

		2		Random variables and their characteristics, first-order moments

		3		Fundamental terms and moments of mathematical statistics, random sample, sampling distributions

		4		Estimation theory bases, point, interval, linear and quadratic estimates, regression analysis

		5		Least-square method, maximum likelihood method, statistical hypotheses testing

		6		Multidimensional random variables, random vector and field, first- and second-order moments

		7		Random processes, their properties and descriptions, random processes types and their characteristics, white noise

		8		Stationary and Markov random processes, ergodic hypothesis

		9		Correlation and covariance functions, covariance matrix

		10		Power spectral density, coherency function

		11		Random process meassurement, calculation and estimate of their characteristics from experimental data set

		12		Random process analysis - stationarity, normality tests; periodic component detection, trends elimination

		13		Random events in dynamic systems, system analysis by stochastic signals, Wiener-Hopf equation

		14		Wiener-Kinchine relationships, calculation of system weighting function





ECDL

		Subject Title				ECDL standard course										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0 kz

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		ECDL concept, its objectives. Module 1: Basis concepts of information technology.

		2		Module 2: Using the computer and managing files and folders, search features.

		3		Module 3: Word processing. Basic operations, copy, move, delete. Help.

		4		Formatting fonts and paragraphs, bullets and numbering. Printing.

		5		Creating tables, using pictures and images, importing objects, using mail merge tools.

		6		Module 4: Spreadsheets. Developing, formatting and using spreadsheet.

		7		Standard mathematical and logical operations using formulas and functions.

		8		Importing objects, creating graphs and charts. Printing.

		9		Module 5: Database. Design a simple database. Create a table with fields. Define keys.

		10		Retrieving of information by using the query, select and sort tools.

		11		Use of forms, creating of reports. Group data in report-totals and sub-totals.

		12		Module 6: Presentation. Creating, formatting and preparing presentations.

		13		Basic operations with graphics and charts and various slide show effects.

		14		Module 7: Information and Communication. Web search tasks. Electronic mail.





FPS

		Subject Title				Factory Processes Simulation										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Management process modelling, methodology of decision situation models design

		2.		Simulation models, basic elements of simulation models

		3.		Random processes, their quantification in simulation models

		4.		Main areas of simulation models implementation in material and financial flows

		5.		Application of spreadsheets for simulation modelling

		6.		Directed graphs, Petri nets

		7.		Optimization processes in simulation models

		8.		Simulation software Witness

		9.		Basic simulation elements for simulation models design in Witness environment

		10.		Formulation of rules for control of modelled flows, WCL language

		11.		Communication environment of Witness, connections with enterprise information systems

		12.		Optimization tools, creation of summary reports

		13.		Case studies, short-term planning, service processes, prognostic models

		14.		Application of simulation model in technological processes optimization
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		BV		Bilanční výpočty		BC		Balance Calculations		A

		UCHT		Úvod do chemických technologií		ICT		Introduction to Chemical Technologies		N

		CHI1		Chemické inženýrství I		UO1		Unit Operations of Chemical Engineering I		A

		LCHI		Laboratoř chemického inženýrství		UOL		Unit Operations Laboratory		N

		CHIP		Chemicko-inženýrský projekt		CEP		Chemical Engineering Project		A

		CHI2		Chemické inženýrství II		UO2		Unit Operations of Chemical Engineering II		A

		IBP		Inženýrství biologických procesů		EMBP		Engineering Methods in Biological Processes		A

		CHPŽP		Chemický průmysl a životní prostředí		EPCI		Environmental Protection in Chemical Industry		A

		HTP1		Hydromechanické a tepelné procesy I		FMHT1		Fluid Mechanics and Heat Transfer - I		A

		SPCHI		Semestrální projekt oboru chemické inženýrství		SPCE		Semestral Project in Chemical Engineering		A

		CHI3		Chemické inženýrství III		UO3		Unit Operations of Chemical Engineering III		A

		PVCHI		Programové vybavení pro chemické inženýry		SWCE		Software for Chemical Engineers		A

		TT		Technická termodynamika		ACET		Applied Chemical Engineering Thermodynamics		N

		DP		Difúzní procesy		MTP		Mass Transfer Processes		N

		PSI		Procesní a systémové inženýrství		PSD		Process and System Design		A

		LOCHI1		Laboratoř oboru chemické inženýrství I		SL1		Specialized Laboratory I		A

		DPV		Difúzní procesy - výpočty		MTPMM		Mass Transfer Processes for Mathematical Modelling		N

		HTP2		Hydromechanické a tepelné procesy II		FMHT2		Fluid Mechanics and Heat Transfer - II		A

		SPB		Separační procesy v biotechnologiích		SPB		Separation Processes in Biotechnology		A

		PI		Produktové inženýrství		PE		Product Engineering		A

		BI		Bezpečnostní inženýrství		PSR		Process Safety and Reliability		A

		RBI		Reaktorové a bioreaktorové inženýrství		RBE		Reactor and Bioreactor Engineering		A

		LOCHI2		Laboratoř oboru chemické inženýrství II		SL2		Specialized Laboratory II		A

		PP		Procesní projekt		PD		Process  Design		A

		IDS		Informační a databázové systémy		IDS		Information and Database Systems		A

		ACHPP		Aparatura chemického a potravinářského průmyslu		ECFI		Equipment of Chemical and Food Industry		N

		PAOŽP		Procesy a aparáty ochrany životního prostředí		FEE		Fudamentals of Environmental Engineering		N

		VPJ		Vyšší programovací jazyky		HPL		Higher Programming Languages		A

		VPS		Využití počítačových sítí		UCN		Utilisation of Computer Networks		A



SUBJECTS
 OF THE DEPARTMENT OF CHEMICAL ENGINEERING



BC

		Subject Title				Balance Calculations										Number		409xxx

		Semester:				B1

		Weekly Load and Assessment:				0/2

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

		2.		Mixtures and their composition, conversion of concentration data. Examples.

		3.		Chemical formulas. Examples.

		4.		Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

		5.		Fundamentals of material balances, block diagram and description of the process. Examples.

		6.		Steady-state balancing of the system without chemical reaction. Examples.

		7.		Solution of selected problems.

		8.		Solution of selected problems.

		9.		Test. Chemical reaction - stoichiometric calculations. Examples.

		10.		Solution of selected problems.

		11.		Balancing of the system with chemical reaction, conversion, yield. Examples.

		12.		Solution of selected problems.

		13.		Complex balancing problems. Examples.

		14.		Test.





ICT

		Subject Title				Introduction to Chemical Technologies										Number		409xxx

		Semester:				B2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Unit Operations I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Hydrogen and some other technical gases (nitrogen, oxygen, argon, carbon dioxide).

		2.		Production of sulfuric acid.

		3.		Production of ammonia.

		4.		Production of nitric acid.

		5.		Production of phosphoric acid.

		6.		Production of one- and multi-component industrial fertilizers.

		7.		Electrochemical production of sodium hydroxide, chlorine and chlorates.

		8.		Chemical processing of coal.

		9.		Production of iron, steel and color metals.

		10.		Chemical processing of wood.

		11.		Chemical processing of crude oil - AVD.

		12.		Selected technologies from petrochemistry - ethylene unit.

		13.		Selected technologies from food technology - fermentation and sugar industry.

		14.		Selected technologies from food technology - fat processing.





UO1

		Subject Title				Unit Operations of Chemical Engineering I										Number		409xxx

		Semester:				B4

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Basic terminology. Systems. Principles of balancing. Mass and mole balance.

		2.		Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

		3.		Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

		4.		Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

		5.		Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

		6.		Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

		7.		Heat exchangers: types and design. Evaporators: types and design. Crystallization.

		8.		Diffusion separation processes. Mass exchangers. Equilibrium plate.

		9.		Membrane separation processes, modules, types of membranes, driving forces. Design.

		10.		Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

		11.		Flash and differential distillation of binary mixtures. Rectification in staged column.

		12.		Absorption: equipment, staged and packed columns. Adsorption.

		13.		Drying of solids, enthalpic humidity chart. Batch and continual dryers.

		14.		Chemical reactors and bioreactors, basic types. Material and enthalpy balance.





UOL

		Subject Title				Unit Operations Laboratory										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/0/3 credit with grade

		Credit:				2

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

				Students work in groups (3 persons in group).They are asked to write common report on each

				experiment (6 reports total).The report for each experiment must be handed in one week.

				It is accepted after successful discussion of measured data, calculations and conclusions.

				Laboratory is equipped with 15 apparatuses, list  of them is as follows:

				1) Pressure drop in tubes and fittings      2) Packed column hydraulics

				3) Centrifugal pump - characteristic curve   4) Agitated vessel

				5) Frame filter    6) Fluidisation column    7) Sedimentation column

				8) Ball mill        9) Double pipe heat exchanger

				10) Heat exchanger steam-air with extended surface  11) Shelf dryer

				12) Continuous packed distillation column

				13) Cascade of mixed reactors   14) Reverse osmosis

				15)  Packed absorption column





CEP

		Subject Title				Chemical Engineering Project										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/1/0 credit with grade

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physical Chemistry I, Unit Operations I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-elasticity. Anisotropic materials.

		2.		Unit Operations I to practical and more complex problems, e.g., problems consisting of

		3.		several unit operations, problems requiring more advanced methodologies of solution than

		4.		those used in the basic course of chemical engineering etc. Assigned projects simulate (on

		5.		the level corresponding to the knowledge of students) real industrial problems in production

		6.		plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the

		7.		team-work. The project is comprehensive and it includes problem analysis, selection of the

		8.		suitable method of solution, survey of required data and the actual solution of the problem.

		9.		Students have to prepare the report describing the problem, its solution and results and this

		10.		report has to be defended in the final consultation with the professor, who supervised the

		11.		progress of the work during the semester.

		12.

		13.

		14.





UO2

		Subject Title				Unit Operations of Chemical Engineering II										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

		2.		Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

		3.		Single-phase flow through porous material, pressure drop. Multi-phase flow.

		4.		Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

		5.		Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

		6.		Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

		7.		Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

		8.		Mass transfer by convection and diffusion. Mass transfer between phases.

		9.		Mass transfer in staged and continuous separation processes.

		10.		Continuous rectification of binary and multicomponent mixtures.

		11.		Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

		12.		Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow.

		13.		Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

		14.		Adsorption and chromatography. Crystallization from solutions. Crystallizers.





EMBP

		Subject Title				Engineering Methods in Biological Processes										Number		409xxx

		Semester:				B5, M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Elements of cell biology.

		2.		Enzymes: structure, mechanism of action, kinetics, immobilization, applications.

		3.		Elementary cell physiology.Metabolic control.Metabolic pathways.Energy production in cells.

		4.		Elements of genetic engineering. Genetically modified organisms.

		5.		Cell growth, batch and continuous cultures. Kinetics of microbial growth.

		6.		Structured and unstructured models of cell growth. Mass-transport and cell growth.

		7.		Stoichiometry and energy aspects of cell growth. Stoichiometry of product formation.

		8.		Metabolic flux analysis. Control of metabolic pathways, metabolic engineering.

		9.		Fermenters and bioreactors. Choice of cultivation method. Batch and continuous cultivation.

		10.		Choice of bioreactor, scale-up, control. Modelling of bioreactors.

		11.		Isolation and purification of microbial products.

		12.		Mixed microbial populations in nature and industry. Modelling and analysis, applications.

		13.		Bioprocesses based on application of plant cell cultures. Reactors, cultivation methods.

		14.		Bioprocesses based on application of mammalian cell cultures. Reactors, cultivation methods.





EPCI

		Subject Title				Environmental Protection in Chemical Industry										Number		409xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Impact of process industries upon the environment, food cycle, energy sources.

		2.		Methods of environmental engineering, physical and chemical processes.

		3.		Air pollution control, global imlications of air pollution.

		4.		Gaseous, vapourous and solid particulate pollutants.

		5.		Solid particles characteristics, particle size distribution, efficiency of separation.

		6.		Control devices for particulate contamitants, gravitational settlers.

		7.		Centrifugal collectors, wet collectors, fabric filtration, electrostatic precipitation.

		8.		Absorption and chemisorption used in environmental protection.

		9.		Adsorption, continuous and batch arrangement, condensation and combustion.

		10.		Water quality requirements, sedimentation, filtration, calculation of settlers.

		11.		Coagulation, influence of mixing on flocculation, power input of various mixers.

		12.		Biochemical water treatment, biodegradable organic wastes, biological oxygen demand.

		13.		Dissolved oxygen balance, aeration capacity calculation.

		14.		Solid waste management.





FMHT1

		Subject Title				Fluid Mechanics and Heat Transfer - I										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction to fluid mechanics, history. Hydrostatics.

		2.		Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

		3.		Conservation of mass, linear momentum and energy. Inviscid flow.

		4.		Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

		5.		Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

		6.		Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

		7.		Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

		8.		Introduction to heat transfer. One-dimensional steady-state heat conduction.

		9.		Unsteady-state one-dimensional heat conduction. Fourier method.

		10.		Heat convection in laminar fluid flows.

		11.		Heat transfer at film condensation and free convection.

		12.		Heat transfer in turbulent flows. Methods of analogy.

		13.		Heat radiation, fundamental concepts and relations.

		14.		Radiation shields, effects of radiation on measurement of flowing gas temperature.





SPCE

		Subject Title				Semestral Project in Chemical Engineering										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Students work individually on topics, which they choose from the list of topics offered and

		2.		authorized by Institute, and are led by a supervisor. A brief written report on results of work is

		3.		required, as well as a public presentation in closing seminar. Final evaluation depends on a

		4.		grade proposed by the project supervisor and on the level of presentation of results.

		5.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





UO3

		Subject Title				Unit Operations of Chemical Engineering III										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Unit Operations od Chemical Engineeering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Phenomena described by distribution functions. Random processes, basic concepts.

		2.		Nonideal flow, distribution of residence times, dispersion coefficients.

		3.		Crystallisation - basic principles, phase equilibria, fractional crystallization.

		4.		Population balances,  crystal size distributions and sieve analysis.

		5.		Adsorption - simple theory of solute moving through bed, adsorption and desorption waves.

		6.		Effect of longitudinal dispersion and transport from mobile to stagnant fluid in porous particles.

		7.		Models of linear and nonlinear sorption.

		8.		Ionic exchange and electroforetic separation methods.

		9.		Selection and arrangement of separation methods, criteria for selection.

		10.		Recycling and regeneration.

		11.		Combined processes and multifunctional apparatuses, reaction and separation.

		12.		Strategy of process design and its synthesis.

		13.		Optimization by parameter selection.

		14.		Optimization by choices from alternatives.





SWCE

		Subject Title				Software for Chemical Engineers										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Basic skils concerning the work on PC under OS Windows.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Types of software products. SW life cycle. Chemical engineering problems and their solution with SW.

		2.		General approach to the design of SW. Analysis of the problem and conceptual design.

		3.		Programming languages, their types. Characteristics and typical use of most common languages. Processing of the program source code. Compilers and linkers.

		4.		Programming technologies for effective development of programs. Structured programming.

		5.		Programming language FORTRAN - architecture, construction of a program, data types, declarations, expressions.

		6.		Programming language FORTRAN - commands, input/output operations.

		7.		Work in the integrated environment of DIGITAL (Compaq) Visual Fortran.

		8.		Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, NAG, etc.

		9.		Integrated mathematical software - generally. Numeric, symbolic and graphical operations.

		10.		System Polymath, purpose and utilisation.

		11.		System Maple - environment and basic operations.

		12.		System Maple - solution of chemical engineering problems.

		13.		System MATLAB - environment and basic operations.

		14.		System MATLAB - solution of chemical engineering problems.





ACET

		Subject Title				Applied Chemical Engineering Thermodynamics										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Calculus, Basic Thermodynamics

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Critical behaviour of pure substances, estimation of critical properties of fluids

		2.		The virial equation of state, cubic equations of state (pure fluids)

		3.		Acentric factor and generalised form of cubic equations of state,equations of state for liquids 
Thermodynamic properties of substances in ideal gas state

		4.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		5.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		6.		Equilibrium in two-phase one-component systems, enthalpy of evaporation

		7.		Mixtures of fluids, mixing rules, pseudocritical properties of mixtures

		8.		Volumetric properties of mixtures of the fluids

		9.		Thermodynamic properties of the mixtures of fluids from cubic equations of state

		10.		Fugacity and activity of the component in the mixture, reference state, excess properties

		11.		Vapour-liquid equilibrium

		12.		Gas-liquid equilibrium

		13.		Liquid-liquid equilibrium

		14.		Estimation of transport properties of liquids





MTP

		Subject Title				Mass Transfer Processes										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/3 Ex

		Credit:				7

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





PSD

		Subject Title				Process and System Design										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Theory of systems and  chemical engineerig. Team work. Computers in process design.

		2.		Graphs, flowsheets, process flow diagramms.

		3.		Balance calculation based on specified  data.Overdetermined and underdetermined systems.

		4.		Balance calculation based on measured data. Reconciliation.Design of measurements. Information systems

		5.		Modelling of unit operations.Linear, rigorous,short-cut, fuzzy models.

		6.		Steady state simulation. Sequential-modular approach.Equation oriented approach.

		7.		Physical-chemical models for simulation. Databases for chemical-physical data.

		8.		Architecture of some commercial simulation programms (ASPEN Plus)

		9.		Cost engineering calculations.

		10.		Optimisation of chemical engineering processes.

		11.		Synthesis. Heuristical and evolutional algorithms.

		12.		Design of heat exchanger networks

		13.		Batch and periodical processes. Dynamic balance calculation. Dynamic simulation.

		14.		Conceptual and detailed process design





SL1

		Subject Title				Specialized Laboratory I										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this course is to introduce students to research activities of the Department of

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.





MTPMM

		Subject Title				Mass Transfer Processes for Mathematical Modelling										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





FMHT2

		Subject Title				Fluid Mechanics and Heat Transfer - II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Fluid Mechanics and Heat Transfer - I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Conservation of mass, linear momentum and energy. Potential flows.

		2.		Viscous flows. Navier-Stokes equations and its advanced applications.

		3.		Flow over immersed bodies and boundary layers - I.

		4.		Flow over immersed bodies and boundary layers - II.

		5.		Modelling of turbulence, characteristic measures, approaches to study of turbulence.

		6.		Multiphase flows.

		7.		CFD applications. Fractals and chaos theory in hydrodynamics.

		8.		Steady-state heat conduction, finned surfaces, internal heat sources.

		9.		Multidimensional steady-state heat conduction, shape factor.

		10.		Multidimensional unsteady-state heat conduction.

		11.		Approximate methods in heat conduction problems.

		12.		Laminar thermal boundary layer.

		13.		Heat radiation, closed systems of grey surfaces.

		14.		Elementary problems of heat radiation in semi-transparent environments.





SPB

		Subject Title				Separation Processes in Biotechnology										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Classification of separation processes. Phase equilibria. Equilibrium separation stage.

		2.		Liquid-liquid extraction. Super-critical extraction, leaching and pertraction.

		3.		Distillation and rectification.

		4.		Adsorption separation processes, ion-exchange methods, chromatographic techniques.

		5.		Counter-current adsorption processes. Simulated moving-bed technique.

		6.		Gel chromatography, affinity chromatography.

		7.		Filtration and centrifugation.

		8.		Membrane separation processes: micro- and ultra-filtration, reverse osmosis, dialysis.

		9.		Membrane distillation and pervaporation.

		10.		Membrane gas separations. Liquid membranes.

		11.		Electro-membrane separation processes. Electrodialysis.

		12.		Electrophoresis and isoelectrical focusing.

		13.		Drying and lyofilization.

		14.		Precipitation and crystallization.





PE

		Subject Title				Product Engineering										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

		2.		Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

		3.		Polydisperse systems and their characterization. Method of population balances.

		4.		Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

		5.		Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

		6.		Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

		7.		Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

		8.		Production of various dispersions in food industry. Detergents, paints and varnishes.

		9.		Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

		10.		Polymers, their molecular and meso-scopic architecture. Processing of plastics.

		11.		New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

		12.		Materials for tissue engineering. Cellular structure of materials and biomaterials.

		13.		Nano-structured materials. Surface modification of materials, deposition of surface layers.

		14.		Primary to quaternary recyling of material and energy content of wastes.





PSR

		Subject Title				Process Safety and Reliability										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Nature of the accident process. Acceptable risk.

		2.		Accident and loss statistic.Three significant disasters.

		3.		Toxicology.Models of dose:response curves.Probits.

		4.		MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors.

		5.		Vaporation rate of liquid  during vessel filling.Ventilation.

		6.		Source models for releases of vapours and liquids through holes and pipes.

		7.		Toxic release and dispersion models.Pasquill-Gifford model.

		8.		Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

		9.		Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and fires.

		10.		Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

		11.		Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

		12.		Event trees.Fault trees.

		13.		Case histories. Human error function.Learning from accidents.

		14.		Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.





RBE

		Subject Title				Reactor and Bioreactor Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				4/2/0 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mass and energy balances of reacting systems.

		2.		Kinetics and stoichiometry of chemical reactions; design of isothermal reactors.

		3.		Complex chemical reactions, reaction mechanisms.

		4.		Measurement and evaluation of kinetic data.

		5.		Design of non-isothermal reactors; steady state and dynamic behaviour.

		6.		Diffusion and reaction in porous catalyst.

		7.		Catalytic reactors.

		8.		Distribution of residence times in chemical reactors; nonlinear reactors.

		9.		Biotechnology and bioengineering; production of insuline.

		10.		Kinetics of cell growth, batch and continuous culture, structured models.

		11.		Bioreactors; enzyme reactors; chemostat; fed-batch bioreactor.

		12.		Immobilized enzyme and cell systems; diffusion limitation.

		13.		Isolation and separation of biological product.

		14.		Fermentation of baker yeast and production of monoclonal antibodies.





SL2

		Subject Title				Specialized Laboratory II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to involve graduate students deeper in research activities of the

		2.		department. They learn basic principles of scientific work, methods of

		3.		obtaining and processing data and presentation of  results.  Students work on problems, that

		4.		they choose from the list offered and approved by the department. Each student is supervised

		5.		by an appointed staff member. Students typically continue to solve problems of Spec. Lab. I .

		6.		A brief written report is required as well as public presentation of the results at a  closing

		7.		micro-conference of all students.

		8.		The evaluation combines the grade proposed by the supervisor and the level of presentation

		9.		of results.

		10.

		11.

		12.

		13.

		14.





PD

		Subject Title				Process  Design										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Process and System Design

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Problem formulation.

		2.		Conceptual process design.

		3.		Application of commercial simulation programs.

		4.		Elaboration of project.Consultation.

		5.		Controlling day.

		6.		Elaboration of project.Consultation.

		7.		Excursions.Exhibitions. Contact with practice.

		8.		Elaboration of project.Consultation.

		9.		Elaboration of project.Consultation.

		10.		Elaboration of project.Consultation.

		11.		Working out of written report.

		12.		Controlling day.

		13.		Submission of report.

		14.		Defence of submitted report. Examination.





IDS

		Subject Title				Information and Database Systems										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Examples of database and information systems. Area of interest.

		2.		Mathematical background (relations, relational algebra, relational calculus).

		3.		Systematic development of database and information systems, degrees of formalization and abstraction.

		4.		Real world and the analyses of the area of interest. Gaining knowledge about data, information, dataflows, workflows, functions, states, decisions.

		5.		Conceptual design. Entities, occurrences of entities, attributes, domains, relations. ER diagrams, DF diagrams and other schemes for conceptual modeling. CASE systems.

		6.		Implementation design. Database models.

		7.		Relational databases. Normalization of data structures, normal forms. Integrity conditions.

		8.		Object oriented databases and their design.

		9.		Physical database implementation design. Implementation phase.

		10.		Environments for the development of database systems. Specialized database languages.

		11.		Development environments under OS Windows. Interactive work, programming.

		12.		Database languages SQL and 4GL.

		13.		Database servers and the architecture client-server. MySQL and MS SQL Server.

		14.		Utilization of database systems in computer networks with concurrent access. Protection of data and preservation of their consistency.





ECFI

		Subject Title				Equipment of Chemical and Food Industry										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Most common types of devices. Design, operation and intensification of apparatuses.

		2.		Construction materials.

		3.		Pipeline nets, fittings and valves.

		4.		Equipment for transport of liquids.

		5.		Equipment for transport of gas.

		6.		Stirring devices for liquid, standard type mixers.

		7.		Heat exchanger - pipe exchanger.

		8.		Heat exchanger - plate and spiral exchanger.

		9.		Evaporators.

		10.		Absorption and rectification plants.

		11.		Extractive plants.

		12.		Dryers.

		13.		Reactors.

		14.		Excursion.





FEE

		Subject Title				Fudamentals of Environmental Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I, II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Environmental protection, international standards state policy in environmental protection.

		2.		Air pollutants separation, origin of air pollutants and their categorization.

		3.		Emision of sulfur dioxide, technologies of removal.

		4.		Emision of nitrogen oxides, technologies of removal.

		5.		Separation of volatile organic comounds.

		6.		Adsorption of gaseous and liquid pollutants.

		7.		Solid particle pollution, sources and separation.

		8.		Waste water mechanical treatment.

		9.		Aerobic and nonaerobic water treatment.

		10.		Solid waste management and treatment technologies.

		11.		Land disposal of solid wastes.

		12.		Incineration of solid wastes.

		13.		Noise pollution and noise control.

		14.		Excursion to a selected chemical plant.





HPL

		Subject Title				Higher Programming Languages										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Active knowledge of programming in some higher programming language.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. General aspects of software development. Software life cycle.

		2.		Theory of formal systems. Abstract alphabet. Symbols. Post production systems.

		3.		Theory of programming languages, their types. Syntactical and semantic description.

		4.		Programming technologies and their relation to programming languages. Structured and object oriented programming.

		5.		Algorithms, formal description and realisation in a program. General theory of algorithms.

		6.		Automation of programming, integrated development systems. Visual tools.

		7.		Languages of the FORTRAN type (77, 90 a 95).

		8.		Programming language BASIC and its various implementations. Higher generations of BASIC.

		9.		Programming language PASCAL and particular implementations.

		10.		Programming language C, its significance and basic properties.

		11.		Programming language C++, significance and basic properties. Difference between C and C++. Further development - language C#.

		12.		Object oriented a visual programming in C++. Development of Windows applications.

		13.		Visual Basic and visual programming. Development of Windows applications. Standard objects.

		14.		Languages for Artificial Intelligence. Prolog and LISP.





UCN

		Subject Title				Utilisation of Computer Networks										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Computer networks in our everyday life.

		2.		Data communication. Computer networks - basic principles. Network architectures.

		3.		Network services, layered architecture, OSI model, network protocols, TCP/IP.

		4.		LAN and WAN networks. Topology and hardware. Access methods. Ethernet, Arcnet, Token Ring.

		5.		Architecture and principals of operating systems. Network OS. Novell Netware.

		6.		Operation system UNIX, architecture and utilisation. Networks and UNIX.

		7.		Networks and standard operating systems Windows (Windows 95, 98, Me, 2000, NT, XP).

		8.		Internet - history, principals, structure, utilisation, future. Data protection. Ethics and Internet.

		9.		Means for connecting into computer networks and their usage (Telnet, FTP, NFS).

		10.		Information and other services within Internet. Electronic mail, WWW. Web Browsers.

		11.		Methodology for search using information resources on Internet. Portals.

		12.		Development of Web pages, languages for Web design. HTML and XML.

		13.		Advanced tools for Web design - scripts and special languages (Java, Javascript, PHP).

		14.		Computer graphics and its usage for Web design. Graphical editors.
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		sem.		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		B1		AVT		Aplikace výpočetní techniky		ACS		Application of Computer Science		A

		B2		AP		Algoritmizace a programování		AP		Algorithmization and Programming		A

		B3		IS		Informační systémy		IS		Information Systems		A

		B4		MMI		Matematické metody v inženýrství		MME		Mathematical Methods in Engineering		A

		B5		PG		Počítačová grafika		CG		Computer Graphics		A

		B6		MRT		Měřicí a řídicí technika		MCE		Measuring and Control Engineering		A

		B6		TP		Technické prezentace		TP		Technical Presentations		A

		B6		FT		Funkce komplexní proměnné a funkcionální transformace		FT		Functions of Complex Variable and Functional Transforms		A

				DBS		Databázové systémy		DBS		Database Systems		A

				ATK		Aplikace tabulkových kalkulátorů		SA		Spreadsheet Applications		A

				OSPS		Operační systémy a počítačové sítě		OSCN		Operating Systems and Computer Networks		A

				PTY		Počítačová typografie		CTY		Computer Typography		A

				IRP		Informatika a řízení procesů		IPC		Informatics and Process Control		A

				CSS		Číslicové signály a systémy		DSS		Digital Signals and Systems		A

		M1		MMP		Matematické modelování procesů		MMP		Mathematical Modelling of Processes		A

		M1		TPR		Technické prostředky pro řízení		TIC		Technical Instrumentation for Control		A

		M1		DSP		Číslicové zpracování signálů a obrazů		DSP		Digital Signal and Image Processing		A

		M1		TR		Teorie řízení		CT		Control Theory		A

		M1		LR		Logické řízení		LC		Logical Control		A

		M1		PJ		Programovací jazyky		PL		Programming Languages		A

		M2		IPS		Inženýrské počítačové systémy		CSE		Computer Systems in Engineering		A

		M2		EI		Experimentální identifikace		EI		Experimental Identification		A

		M2		ZOB		Zpracování obrazů		IP		Image Processing		A

		M2		OPT		Optimalizace		OPT		Optimization		A

		M2		NS		Neuronové sítě		NN		Neural Networks		A

		M2		TDS		Teorie dynamických systémů		DST		Dynamic Systems Theory		A

		M3		PIRS		Počítačové informační a řídicí systémy		CICS		Computer Information and Control Systems		A

		M3		APG		Algoritmy počítačové grafiky		ACG		Algorithms of Computer Graphic		A

		M3		UI		Umělá inteligence		AI		Artificial Inteligence		A

		M3		ZO		Optimalizace znalostních systémů		KO		Knowledge System Optimization		A

		M3		NRS		Navrhování řídicích systémů		DCS		Design of Control Systems		A

		M3		PIS		Průmyslové informační systémy		IIS		Industrial Information Systems		A

		M3		PSP		Počítačová simulace procesů		CASP		Computer Aided Simulation of Processes		A

		M4		POS		Počítačové operační systémy		COS		Computer Operating Systems		A

		M4		ZR		Znalostní řízení		KBC		Knowledge-based Control		A

				APS		Administrace počítačových sítí		CNA		Computer Network Administration

				DSI		Databázové systémy a Internet		DSI		Database Systems and Internet		A

				FM		Fraktální modelování		FM		Fractal Modelling		A

				GI		Grafy v inženýrství		GE		Graphs in Engineering		A

				GIS		Geografické informační systémy		GIS		Geographic Information Systems		A

				IZ		Informační zdroje		IZ		Information Sources		A

				MDS		Modelování dynamických systémů		MDS		Modelling of Dynamic Systems		A

				MTR		Moderní teorie řízení		MCT		Modern Control Theory

				MZS		Multimédia ve zpracování signálů		MSP		Multimedia in Signal Processing		A

				NP		Náhodné procesy		RP		Random Processes

				ECDL		Základní kurz ECDL		ECDL		ECDL Standard Course		A

				SPS		Simulace podnikových systémů		FPS		Factory Processes Simulation		A

						povinný				obligatory

						povinně volitelný				duty optional

						volitelný				optional



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



ACS

		Subject Title				Application of Computer Science										Number		445xxx

		Semester:				B1

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Information technology, architecture of computers,  principles of operation systems

		2		Computer networks, basis of the Internet, electronic communication

		3		Principles of text editors, basis functions, styles

		4		Writing of technical texts, formulae, equations and tables

		5		Basis of computer graphics, graphical formats, inserting graphical object into the text

		6		Table calculators, using formulae and functions

		7		Graphics in calculations, work with sheets, evaluation of functions

		8		Table calculators and text editors, information transfers, export of tables and graphs

		9		Engineering applications of table calculators, processing of data files

		10		Database operation, data sorting in table calculators, filtration of information

		11		File transfer, data importing in table calculators, data export

		12		Numerical and graphical processing of real data in table calculators

		13		Component Integration of information systems, program management

		14		Computer project





MCE

		Subject Title				Measuring and Control Engineering										Number		444xxx

		Semester:				B6

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics, Physics, Chemical Engineering

		Course provider:				Department of Physics and Measurements and 
Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of measurement and control, measurement and control loops in technological charts.

		2.		Analysis of technological systems, their mathematical modelling based on the mass and energy balances.

		3.		Simulation of processes described by systems of ordinary differential equations using simulation languages.

		4.		Description of system dynamic behaviour, classification of dynamic systems, transfer functions.

		5.		Final control elements. Principles of PID control, control response, simple feedback control loops, multiple-loop control.

		6.		Basic applications of control loops in chemical and food technology. Basic principles of digital signal processing, digital and adaptive controllers.

		7.		Logical control of technological processes, programmable logic controllers (PLC).

		8.		Industrial measurement; microprocessor supported measurement, intelligent sensors.

		9.		Pressure measurement and pressure transducers.

		10.		Temperature measurement, thermocouples, RTD, thermistors, radiation thermometers.

		11.		Level measurement, mechanical and electrical level sensors.

		12.		Flow measurement, flow sensors, mass-flowmeters.

		13.		Measurement of chemical properties and composition.

		14.		Computer control and information industrial systems: structures, main function principles, design.





AP

		Subject Title				Algorithmization and Programming										Number		445xxx

		Semester:				B2

		Weekly Load and Assessment:				0/2/0 kz

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Modern technology of programming, programming technics.

		2		MATLAB: Dialogue mode, programming mode, m-editor.

		3		MATLAB: Aritmethic and logical operators, vector and matrix operations, functions.

		4		MATLAB: Principles of object graphics, format.

		5		MATLAB: Algorithm development, finite computational methods.

		6		MATLAB: Decission commands, conditions.

		7		MATLAB: Cycle commands. Iterative computational methods.

		8		MATLAB: 2D and 3D graphics, imaging principles.

		9		MATLAB: Object properties, colors, graphics formats, graph export.

		10		MATLAB: Programmable modules, parameters transmission.

		11		MATLAB: Work with data files, import from table calculator, sytem client-server.

		12		MATLAB: Connection with text editor, access to computational methods from text editor.

		13		SIMULINK: Modelling principles, basic functions and blocks, graphics, import from MATLAB.

		14		Project.

		6.		Rozvětvené algoritmy, rozhodovací příkazy





IS

		Subject Title				Information Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling of processes in information systems, types of information systems

		2.		Basics of information theory, representation of information, coding, safety of data transfer

		3.		Basics of cryptography, user authentication, digital signature, network safety

		4.		Modern database systems, technology of data processing, database operations

		5.		Tables, data types, indexing, browsing and modification of databases

		6.		Basic database models, normal forms, relations between tables, data integrity

		7.		Query language SQL, basic commands, types of commands

		8.		Select SQL command, types of table join and their implementation

		9.		Query design, usage of SQL query form

		10.		User defined forms, summary reports

		11.		Applications design in database systems, architecture client-server, networking

		12.		Real-time process databases, process data processing

		13.		Database linking with other applications, linking methods

		14.		Database systems application for data collection, storing and processing of measured data





MME

		Subject Title				Mathematical Methods in Engineering										Number		445xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics, Algorithmisation and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of computing methods, MATLAB programming environment

		2.		Numerical and visualisation methods, object graphics, programming tools

		3.		Symbolic methods in engineering

		4.		Modelling and simulation in the Simulink environment

		5.		Numerical and symbolical methods of linear algebra, sparse matrices

		6.		Data processing, linear approximation, the least square method, modelling tools

		7.		Nonlinear approximation, gradient method, numerical optimisation

		8.		Algorithmic tools for solution of nonlinear equations, iterative algorithms, symbolic methods

		9.		Methods of numerical and symbolic interpolation, differentiation and integration

		10.		Numerical and symbolical methods of solution of ordinary differential equations, modelling

		11.		Systems of ordinary differential equations, boundary value problems, modelling in Simulink

		12.		Modeling of dynamical systems, selected numerical and visualisation blocks, Simulink

		13.		Remote data processing, MATLAB WWW server

		14.		Computer project





CG

		Subject Title				Computer Graphics										Number		445xxx

		Semester:				B5

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Principles of graphic information acquisition and storage, vector and raster CG

		2.		Colour image representation,  colour processing - colour models, colour reduction

		3.		Important graphic formats - their properties and use

		4.		Basic methods of image processing - histogram and its use

		5.		Advanced methods of image processing  (image segmentation, granulometry,...)

		6.		Individual project 1: Image processing methods use

		7.		Basic principles of  graphic document formation, introduction to AutoCAD system

		8.		Basic objects in vector graphics and their properties (basic curves, text, …)

		9.		More complicated objects in vector graphics (splines, hatch, dimensions, ...)

		10.		Communications of AutoCAD system with other systems  (export, import, Xref ...)

		11.		Individual project 2: Technical graphic document

		12.		Principles of 3D modelling, methods of 3D objects display

		13.		3D graphics for WWW - basic of  VRML language

		14.		Individual project 3: 3D model





TP

		Subject Title				Technical Presentation										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Specificities of technical publication, Copyright Act.

		2.		Technical information resources, Internet usage.

		3.		Basic types of technical reports and publications, typographic rules and standards of technical publication.

		4.		COREL DRAW: Computer drawing of technical pictures and schemes.

		5.		COREL PHOTO PAINT: Graphic master and photo editing, scanning.

		6.		General principles of lecturing and preparing of lecture supported by computer.

		7.		MS POWER POINT: Basic operations, texts, pictures, tables, graphs.

		8.		MS POWER POINT: Object animations, action buttons, slide transitions.

		9.		General principles of web design, HTML language.

		10.		MS FRONT PAGE: Basic page layout, texts, pictures, tables, links, forms.

		11.		MS FRONT PAGE: Navigators, frames.

		12.		Audio and video usage.

		13.		Projekt 1: Computer presentation in MS POWER POINT.

		14.		Project 2: Web pages in MS FRONT PAGE.





FT

		Subject Title				Functions of Complex Variable and Functional Transforms										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics II.

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Complex numbers, Gauss plane, Riemannn sphere

		2		Regular functions, Cauchy-Rieman conditions, multivalued functions

		3		Integral along curve, Cauchy's theorem, Cauchy's formula, maximum module principle

		4		Power series, series differentiation, regular function expression

		5		Laurent series, meromorphic function expression

		6		Singularity, classification of singular points, residue

		7		Residue theorem, calculation of infinite integrals and sums, Jordan lemma

		8		Definition of Laplace and Z transforms, standard type of original

		9		Elementary transforms, linearity, shifts in original and tansform

		10		Properties of transform, limit theorems

		11		Transforms of differentiation, integral, difference and sum, Dirac impulse

		12		Solving of differential and difference equations by using  functional transforms

		13		Inverse transform, elementary methods, application of residue theorem

		14		Transform of convolution, convolution of transforms, transfer function





DBS

		Subject Title				Database Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science, Information Systems

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Information systems technology and relational database systems

		2.		Relational databases, basic constructs - field, record, databases, table, query

		3.		Fields definition and data types in database, structure modification, item editing

		4.		Working with data, data viewing, seeking

		5.		User form formation, data export and import

		6.		Concept of filter, queries, new query formation

		7.		Queries with choice condition

		8.		Data sorting according to primary key

		9.		Sorting in query, filtration, indexing

		10.		Numerical and logical items, aggregation function use

		11.		Programming forms and reports by means of macros

		12.		Applied computer graphics and databases

		13.		Remote searching and data processing in computer networks

		14.		Project





SA

		Subject Title				Spreadsheet Applications										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Overview of spreadsheet MS EXCEL: tables, graphs, functions, macros.

		2.		MS EXCEL: Linking with other programs, data import and export, filtration, finding, sorting, Pivot tables and Pivot charts.

		3.		MS EXCEL: Making macros.

		4.		Basic of Visual Basic for Application (VBA): basic objects, operations, syntactic representation.

		5.		VBA: Making user functions.

		6.		VBA: Making user programs.

		7.		Project 1.

		8.		VBA: Experimental data processing - numerical integration and derivation.

		9.		VBA: Basic balance calculations as solving of system of linear equations.

		10.		VBA: Data analysis - regression, correlation.

		11.		VBA: Statistical analysis, basic statistical tests.

		12.		VBA: Solving of ODR problem.

		13.		VBA: Solving of non-linear equation, optimalization tasks.

		14.		Project 2.





OSCN

		Subject Title				Operating Systems and Computer Networks										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Operating systems - basic terms, evolution, summary, history of Internet

		2		Computer networks - structure, characteristic, ISO/OSI model, basic terms

		3		Characteristics of computer networks, LAN

		4		LINUX - basic properties

		5		X windows - application

		6		Access rights, directory structure, domains in LINUX

		7		MS Windows Server - basic properties

		8		Operating systems MS Windows XP

		9		Access rights, directory structure, domains in MS Windows

		10		TCP/IP - protocol, application; Telnet, FTP, HTTP

		11		E-mail, electronic conference

		12		Search network services, WEB servers - IIS, Apache

		13		Basic structure of HTML, DHTML, differences PHP and ASP

		14		Certificates, electronic signature, HTTPS, FTPS, security in computer network, encryption





CTY

		Subject Title				Computer Typhography										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Typography - history, terms, text setting

		2		LATEX environment, making documents, DVI

		3		Terms, basic symbols

		4		Document parameters, writting environment

		5		Lists and matematical environment, floating objects

		6		Work with pictures, basic formates

		7		Bibliographic environment and styles

		8		Saving document formats: PS, EPS and PDF, files comprimation

		9		Inserting PS pictures, browsers

		10		Work with fonts, national environment, making presentations

		11		Basic TEX algorithms

		12		Large documents making

		13		Final project I

		14		Final project II





IPC

		Subject Title				Informatics and Process Control										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Computer networks in measurements and control engineering, PC communication to surrounding

		2		Software for measurements and control (LabView, Matlab, Simulink)

		3		Visualisation methods, analysis of one-dimensional and two-dimensional data

		4		Information and control systems simulation

		5		Remote communication to process and data, application of Web Server

		6		Industrial information systems, distributed process, multiagent systems

		7		Life cycle of industrial information system, i-Design, i-Implementation

		8		Control of data and process industry models, e-Modeling, e-Service

		9		Industriel database, process architecture and model, enterprise portal

		10		Enterprise information and control production systems (ERP, MES, PAS)

		11		Monitoring and control systems (SCADA)

		12		Object oriented process system operation

		13		Flexible, adaptable, distributed control and batch process scheduling

		14		Distributed systems configuration and self-organization





DSS

		Subject Title				Digital Signals and Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Sampling of continuous signals, processing of physical measurements

		2.		Technical and programming tools of analog/digital conversion, Simulink environment

		3.		Remote communication with a system, application of Matlab Web server

		4.		Wireless communication, data transmition, resolution

		5.		Description of one-dimensional and two-dimensional signals in time domain, visualization

		6.		Signal representation in frequency domain, discrete Fourier transform

		7.		Spectral analysis, short-time Fourier transform

		8.		System modelling and data analysis, application of Simulink

		9.		System description in time domain, difference equations, impulse and step response

		10.		Discrete transfer function, stability

		11.		Frequence characteristics, basic properties

		12.		Fundamental methods of digital filtering in time domain, moving average

		13.		Principle of FIR and IIR filters, basic properties

		14.		System modelling and time series prediction





MMP

		Subject Title:				Mathematical Modelling of Processes										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0  Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		The idea of a model and modelling. Modelling postulates.

		2.		Modelling methods. Basic terms of continuum mechanics.

		3.		Heat and mass transfer equations.

		4.		Hydrodynamics models of flow and their classification. Dynamic characteristics of ideal mixing flow and plug-flow models

		5.		Models of the ideal mixing tank-in series with and without back-flow

		6.		Axial dispersion model equations. Combined models. Discrimination of models for flow systems.

		7.		Kinetics of heat and mass transfer. Phase equilibrium. Chemical kinetics, chemical equilibrium.

		8.		Static and dynamic behaviour models.

		9.		Models of liquid and gases storage tanks dynamic. Models of short and long pipeline dynamics.

		10.		Models of heat exchanger dynamics - lumped parameter systems

		11.		Models of heat exchanger dynamics - distributed parameter systems

		12.		Models of plate and packed column mass exchangers

		13.		Models of batch and continuous-stirred chemical reactors dynamics.

		14.		Models of bioreactor dynamics.





TIC

		Subject Title:				Technical Instrumentation for Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, electrical and pneumatic signals, natural and standard signals

		2.		Software - Matlab/Data Acquisition Toolbox, Matlab/Real Time Toolbox

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Fluid and gas characteristics measurements: pH, electric conductance, density, humidity

		5.		Pneumatic signals transmission and amplification

		6.		Analog signal processing: operational amplifiers, basic circuits

		7.		Measurement amplifiers, switches, multiplexers, comparators, limiters, function amplifiers

		8.		Analog multipliers, function generator, isolation amplifiers, filters, voltage and current references

		9.		Sampling units, analog-digital and digital-analog converters

		10.		Operational amplifiers in control circuits, continuos and discrete regulators

		11.		Digital regulation, configuration of a digital controller, pneumatic controller

		12.		Microcomputers MCS-51 and MCS-96, applications, related memories

		13.		Action units, electric and pneumatic servomotors, valves

		14.		Computer applications in measurement and control systems





DSP

		Subject Title				Digital Signal and Image Processing										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of digital signal processing, fundamentals of MATLAB environment

		2.		Numerical, symbolic and visualization tools of MATLAB, data files processing

		3.		Time-domain signal representation, difference equations, selected statistical methods

		4.		Frequency-domain signal analysis, sampling, discrete Fourier transform, decomposition

		5.		Spectrum estimation, aliasing, short-time Fourier transform, window functions

		6.		Z-transform and system description, discrete transfer function, frequency transfer function

		7.		Digital filters, basic methods in the time domain, convolution, FIR filters, filter banks

		8.		IIR filters, basic properties, signal decimation

		9.		Filtering methods in frequency domain, signal reconstruction, window functions

		10.		Linear methods of time series modelling and prediction, SVD a QR algorthm, model selection

		11.		Nonlinear methods of signal processing, median filters, principles of neural networks

		12.		Basic methods of image analysis, 2D Fourier transform, image processing

		13.		Signal processing in engineering, signal prediction, Simulink environment, basic blocks

		14.		Biomedical signal and image processing





CT

		Subject Title				Control Theory										Number		445xxx

		Semester:				1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic conceptions and principles of cybernetics a control theory

		2.		Laplace transform, characteristics, basic theorems and applications

		3.		Systems, their classification and description, systems characteristics, transfer functions

		4.		Block diagrams, signal flow graphs, Mason rule, mutual transformations

		5.		Stability of dynamic systems, types of stability, necessary and sufficient conditions

		6.		Algebraic stability criteria: Hurwitz, Routh, Routh-Schur

		7.		Analogue controllers, their types, dynamic characteristics, choice of proper controller type

		8.		Simple control loop, quality of control response.

		9.		Experimental methods of controller parameter adjustment

		10.		Integral methods of controller adjustment, advantages and disadvantages

		11.		Root locus method (location of roots of closed control loop characteristic equation)

		12.		Root locus technique for negative and positive feedback closed loop systems

		13.		Root locus technique for time-delay systems

		14.		Controller parameter design by means of root locus method





CSE

		Subject Title:				Computer Systems in Engineering										Number:		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Microprocessors Intel 80x86, development until today, processors architecture

		2.		Processor code, Assembler, processor instruction set, signal processors

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Hardware for data acquisition and processing, multifunction board, sensor connection

		5.		Sound blaster and its application for data acquisition, Data Acquisition Toolbox

		6.		PC communication to surrounding, serial and parralel ports, USB, FireWire, Serial ATA

		7.		Overview of software for measurements and control - LabView and similar products

		8.		Modular and compact control systems, VXI, GPIB, CAMAC

		9.		Field communication buses and protocols - RS-232, RS-485, HART, Profibus, Foundation Fieldbus

		10.		Signal and noise, increasing signal/noise ratio in mesurements

		11.		Machine vision, PC cameras, parameters, software, applications

		12.		Image acquisition in industry application, processing applications

		13.		Data archiving systems, preferable media

		14.		Computer net and its applications in industrial control





EI

		Subject Title				Experimental Identification										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Process Modelling

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Experimental identification - basic scheme, identification in wide and narrow sense

		2		Structure selection for model operators in dynamic processes

		3		Signals and their  attributes, discretisation. Input test signals and their election

		4		Criteria for model and process adequacy, least square method and its modification

		5		Classification of identification methods, deterministic methods in time and frequency area

		6		Dynamic systems identification by the mean of  transient responses

		7		Methods of Strejc, Broid and stepwise integration

		8		System identification in frequency area, Kardašov- Karnjušin method

		9		Statistic identification methods, correlation and spectral analysis, statistic dynamic methods

		10		Stochastic discrete models, noise models,  drift description

		11		Election of method for parameters estimation of discrete model, least square method - normal and weighted

		12		Generalized, extended, repeated least square method, metodof maximal credibility

		13		Numeric solution of least square method, recursive methods

		14		Global problems and practical aspect of identification, programming tools





CICS

		Subject Title				Computer Information and Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Control of Unit Operations of Chemical Technological and Biotechnological Processess

		2.		Ways of Technical Realisation of Complex Control Loop Structures

		3.		Process Control Systems, Functions, HW and SW Architectures and Standards

		4.		Present State in the Field of Information and Control Systems, PERA Enterprise Model

		5.		Integration of Control, Maintenance, Business and Engineering Functions

		6.		Manufacturing Executive Systems, Supervisory Control

		7.		Aspect Models, Co-operating Multiagent Systems, Database Utilization

		8.		Agents Communication Methods, XML Languages, Utilization of AI Methods

		9.		ISA S88 Standard for Production Description and and ISA S95 Standard for Communication of Control and Information Levels

		10.		System Analysis of Production Processess for the Design of Information and Control System

		11.		Case Study 1 - Wastewater Treatment Plant Information and Control System

		12.		Case Study 2 - Separation Process Information and Control Database System

		13.		Case Study 3 - Bioreactor Information and Control System

		14.		Case Study 4 - Sugar Crystalization Process Information and Control System





CASP

		Subject Title				Computer Aided Simulation of Processes										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, system approach to process problem solution.

		2.		Sequential-modular methods of simulation, simulation programs and their architecture.

		3.		Unit operation models library, thermodynamic models and data banks of thd. data.

		4.		Process simulator HYSYS – simulation of propylene glycol production.

		5.		Object structure of HYSYS – simulation with several thermodynamic models.

		6.		Project 1: Simulation of a simple plant (sensitivity analysis).

		7.		Processes with recycle - optimization of ethylene chloride production.

		8.		Project 2: Simulation of a complex plant (controlled simulation).

		9.		Possibilities of customization of HYSYS, case study of HYSYS extension.

		10.		Equation-oriented approach to solution of mathematical models, complexity of algorithms.

		11.		Graphs, terminology and basic definitions, graph description and coding, graph searching.

		12.		Decomposition of model equation sets into irreducible subsystems.

		13.		Optimum sequencing for simulation calculations, strong components of graphs.

		14.		Project 3: Decomposition of a simple model, optimum sequence of simulation calculations.





COS

		Subject Title				Computer Operating Systems										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of the operating systems theory, MS Windows, Unix, evolution and list of OS

		2.		Operating system Unix, structure, kernel, processes, evolution, versions and implementation

		3.		File system in Unix, terminal, termcap, terminfo, users, groups, access permissions

		4.		Syntax of commands, electronic manual, studying programmes, documentation

		5.		Commands for work with files and directories, tools for work with texts

		6.		Compression, archiving and coding of files, connecting of disk volumes, tape, CD

		7.		Standard (Bourn's) shell as a command interpret and programming language

		8.		Programming of scripts in shell, C-shell and Korn's shell, comparison with standard shell

		9.		Computer networks in Unix, protocols UUCP, TCP/IP, services mail, ftp, telnet, NFS etc.

		10.		Programme filter awk and calculator bc, C language in UNIX, basic tools and compilers

		11.		X Windows in UNIX, system installation, configuration, optimalisation and local setting

		12.		Database systems used in UNIX and MS Windows, MS SQL, IIS

		13.		Dynamic WWW pages making, databases for distant data processing

		14.		Electronic signature, digital certificates, security on the Internet





KBC

		Subject Title				Knowledge-based Control										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Artificial Intelligence

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Knowledge-based Systems, Multiagent Paradigm

		2.		Intelligent Agents

		3.		Structure and Functions of Production Knowledge-based Systems

		4.		Knowledge Representation, Knowledge Engineering

		5.		Reasoning Methods, Forward and Backward Chaining, RETE Algorithm

		6.		Knowledge-based Systems Development, Knowledge Verification and Validation

		7.		Knowledge Representation under Uncertainty

		8.		Uncertain Reasoning, Dempster-Shafer Theory

		9.		Machine Learning Methods, Inductive Learning, Learning Decision Trees

		10.		Case Based Reasoning

		11.		Knowledge-based Systems for Control of Technological Processes, real time issues

		12.		Expert System Shell CLIPS, Basic Constructs, Functions and Statements

		13.		Case Study 1 - Distributed Knowledge-based Control System for Wastewater Treatment Plants Control

		14.		Case Study 2 - Knowledge-based Control System for Control of Bioprocessess





LC

		Subject Title				Logical Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Process Computer Control Systems

		2.		Control System to Process Communication, Input/Output Interface Units

		3.		Types of Input and Output Signals

		4.		Theoretical Foundations of Logical Control, Boolean Algebra

		5.		Minimization of Combinatorial Logic Functions, Karnaugh Maps

		6.		Sequential Logic Functions

		7.		Programmable Logic Controllers (PLC)

		8.		Programming Languages for PLCs, IEC 61131-3 Standard, CONCEPT Tool

		9.		Function Block Diagram

		10.		Sequential Function Charts

		11.		Counters, Timers, Function Digital Control Blocks

		12.		Case Study 1 - Sugar refinary Control, PLC Sattline

		13.		Case Study 2 - Bioreactor Control, PLCs Compact and Momentum, Practical Demonstration

		14.		Case Study 3 - Control of Cylindro-Conical Tank Electrical Model for Beer Fermentation, Practical Demonstration





PL

		Subject Title				Programming Languages										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Beginning and evolution of C language, basic characteristics, structure of programs

		2		Constants and basic data types, conditions and loops

		3		Data structures, arrays and pointers

		4		Operators and functions, data conversions

		5		Application of library functions, overloading of operators and functions

		6		ANSI C++ standard and syntax in ANSI C, nonobject extension of C language

		7		Object oriented extension of C language, encapsulation and inheritence

		8		Project, its parts and team project development

		9		Programming language Turbo Pascal, pointers, stock and heap, dynamic variables

		10		Dynamic data structures (linked lists and trees), recursion, predeclaration

		11		Procedural and functional types, enforced type exchange, program modularity

		12		Directives, conditional compilation, OOP, inheritence, encapsulation and polymorphism in Pascal

		13		Object types, object cases, classes and instances, abstract objects

		14		Programming language Java, basic philosophy





IP

		Subject Title				Image Processing										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of raster image representation

		2.		Colour models, palettes, colour reduction, dithering, halftonnig

		3.		Histogram and its processing, contrast, brightness, gamma correction

		4.		Alpha blending, binary images use

		5.		Most important graphic formats - survey, methods of image compression

		6.		Geometric image transformations, interpolation in image

		7.		Image registration, warping, morphing

		8.		Methods of image acquisition and connected problems

		9.		Functional image transformations and their use

		10.		Methods of image filtering, noise rejection

		11.		Edge detection and its applications

		12.		Methods o f image sharpening

		13.		Mathematical morphology

		14.		Discussion about individual projects





OPT

		Subject Title				Optimization										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Optimization process, concepts and goals, general scheme and basic elements

		2.		Classical analytical theory of extremes, non-classical applications

		3.		Linear programming

		4.		Simplex method

		5.		Quadratic programming

		6.		Non-linear programming, one-dimensional and multidimensional seeking

		7.		Gradient and non-gradient methods

		8.		Optimization methods with equality and inequality constraints, multiple criteria decision making.

		9.		Optimization of multistage processes, dynamical programming, maximum principle

		10.		Variation calculus

		11.		Combinatorial optimization, graph optimization methods

		12.		Discrete optimization, branch and bound method

		13.		Stochastic optimization, simulated annealing method

		14.		Genetic algorithm, evolution algorithm, taboo search algorithms





NN

		Subject Title				Neural Networks										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Fundamentals of MATLAB environment, basic operations, data files processing

		2.		Visualization tools in MATLAB, symbolic mathematics, principles of SIMULINK

		3.		Basic mathematical models of neurons, transfer functions, threshold, error surface evaluation

		4.		Single-layer networks, perceptron learning rule, application to classification problems

		5.		Adaptive linear networks, Widrow-Hoff learning rule, training and coefficients optimization

		6.		Neural networks in adaptive noise cancellation

		7.		Multi-layer networks, error function, optimization of parameters, gradient descent method

		8.		Basic optimization methods  (backpropagation, Levenberg-Marquardt algorithm)

		9.		Neural networks in signal prediction and system modeling, learning and generalization

		10.		Radial basis networks, transfer functions definition, network structure optimization

		11.		Associative learning rules, self-organizing networks and maps, Hebian learning, Kohonen rule

		12.		Neural networks in segmentation, feature extraction and classification, competitive learning

		13.		Simulation of artificial neural networks in the SIMULINK environment

		14.		Neural networks in system identification and control, supervised and unsupervised learning





DST

		Subject Title				Dynamic Systems Theory										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Control Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Multiple-loop control systems, control loops with auxiliary actuating and controlled variable

		2.		Frequency-domain system characteristics, frequency response, Nyquist diagram

		3.		Nyquist stability criterion. Bode diagram

		4.		Controller design by means of frequency response methods

		5.		Multi-input multi-output control systems, autonomous and invariant systems

		6.		Linear sampled-data systems

		7.		Z-transform, characteristics and basic theorems, difference equations

		8.		Z-transfer function, characteristics, sampling, Shannon sampling theorem

		9.		Signal flow graphs of sampled-data systems, discrete transform function existence

		10.		Stability of sampled-data systems, stability criteria, bilinear transform

		11.		Discretization of continuous systems, discrete controllers of PSD type

		12.		Methods of discrete controller parameter adjustment

		13.		Linear Diophantine equations, Euclid algorithm, elementary matrix modifications

		14.		Discrete dead-beat controllers, their design





ACG

		Subject Title				Algorithms of Computer Graphic										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of image representation, biomedical images, scientific visualizations

		2.		Visula methods in biomedical applications (PET, SPECT, NMR)

		3.		Functional transformations for image processing (DFT, DWT, Radon transformation)

		4.		Aplication of denoising methods for 2-D signals

		5.		Images regions recovery - deterministic methods

		6.		Images regions recovery - probabilistic methods

		7.		Images regions recovery - wavelet decomposition methods

		8.		Image resolution enhancement using linear methods and 2-D discrete Fourier transform

		9.		Image resolution enhancement using discrete wavelet transform

		10.		Edge detection in images

		11.		3-D modelling methods, biomedical data visualization

		12.		Aplication of denoising methods for 3-D signals

		13.		Resolution enhancement methods for 3-D signals

		14.		Summary - computer project evaluation





AI

		Subject Title				Artificial Intelligence										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Artificial Intelligence - definition, clasification, basic concepts

		2.		Problem solving - heuristic search

		3.		Problem solving - decomposition to subproblems

		4.		Two person games: min-max method, alpha-beta pruning

		5.		Knowledge representation - production systems

		6.		Knowledge representation - semantic networks, frames

		7.		Knowledge representation - first-order logic

		8.		Fuzzy systems, fuzzy sets

		9.		Fuzzy relation, model of semantic

		10.		Linguistic operators

		11.		Inference rules

		12.		Fuzzy controller

		13.		Prolog

		14.		Prolog





KO

		Subject Title				Knowledge System Optimization										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Optimization

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Basic principles of knowledge systems

		2		Objective function as a measure of knowledge system quality

		3		Local and global optimization

		4		Optimization in continuous and discrete spaces

		5		NP-complete problems, knowledge extraction

		6		Matlab functions for local and global minimization

		7		Knowledge systems with desired output and penalization principle

		8		Sigmoidal function and single neuron optimization

		9		Optimization of MLP neural network

		10		Optimization of RBF neural network

		11		Optimization of fuzzy neural network

		12		Knowledge systems with undesired output and selforganization

		13		Optimum clustering in vector space

		14		Optimum SOM in vector and metric spaces





DCS

		Subject Title				Design of Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		General Methods for Planning and Managing Projects

		2.		Formulation of a Project in MS PROJECT Programme, Tasks, Task Scheduling

		3.		Critical Path, Project Triangle, Resources, Project Optimization

		4.		Monitoring and Managing Project During its Realisation

		5.		General Practice of Information and Control Systems Creation, Building Phases

		6.		Standard ISA S88 Models in Design of Control Systems

		7.		Individual Groups Project Task Definition

		8.		Design Resources for Design of Information and Control Systems FactorySuite 2000

		9.		InTouch Application for HMI Design, Animation

		10.		InTouch Application for HMI Design, Alarm, Trend and Histrorical Objects

		11.		Elaboration of Individual Group Projects

		12.		Case Study - BIOGENES Control System for Bioprocess Control

		13.		Safety of Control Systems

		14.		Public Presentation of Individual Group Projects Results





IIS

		Subject Title				Industrial Information Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Industrial Automated Information Systems (IAIS) and theirs role in control of indust. proc.

		2.		Reengineering and inf. technology - basic reverse and tool in the control of indust. proc.

		3.		Means and tools for the implementation of IAIS. UML and JAVA language briefly.

		4.		Database for extensive IAIS: Oracle9i, SQL Server, Sybase, IBM DB2 and their properties

		5.		Program tools in the analysis, design, implementation, operation, and maintenance of IAIS

		6.		CASE (Computer Aided System Engineering) for the design and development IAIS

		7.		Distributed IAIS, Multiagent systems, Distributed Artificial Intelligence

		8.		Live cycle of IAIS - System integration

		9.		Structure of IAIS in industrial processes from the point-of-view of user application

		10.		Structure of IAIS in industrial processes from the point-of-view of system application

		11.		Manager systems, EIS systems, supporting management decisions

		12.		ERP type systems: SAP R/3, BAAN, MOVEX, MFG/PRO, ORACLE Appl., NORIS, etc.

		13.		Control levels in the systems ERP, MES (Manufact. Execution Syst.), PAS (Plant Aut. Syst)

		14.		Role of IAIS in the control of industrial processes. Global industrial systems and Internet





CNA

		Subject Title				Computer Network Administration										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to computer networks, instalation of MS Windows Server

		2		Disk management in MS Windows Server, volumes, file systems

		3		IP address, DNS, domain, domain tree, forest

		4		Instalation of DNS, physical and logical structure of network

		5		Physical structure and instalation of Active Directory

		6		Active directory administration

		7		Active directory structure replication

		8		User, group, organisation units, control delegation

		9		Wide structure form

		10		Group policy, Terminal Services

		11		File management, encryption

		12		Disk quotas, Distributed File System

		13		System security, IIS server

		14		Final project





DSI

		Subject Title				Database Systems and Internet										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Database Oracle9i, Application server and enterprise Intra/Internet, basic features

		2.		Development of applications, arrangements in variations modern formats, Oracle9iAS Dev.

		3.		Creation, implementation and browsing of database objects of tables, procedures, etc.

		4.		Operations over database objects, conditional queries, sorting, export tables

		5.		Creation of components-forms for inserting and actualization of data in database tables

		6.		Enterprise Portal and his exploitation in Internet framework.

		7.		Portal´s objects: web pages, portlets, applications components, mobile services

		8.		Composition of reports and graphs using Discoverer tool, modification of theirs content

		9.		Query language SQL and his procedural extension PL/SQL, exploation in database working

		10.		Web services of systems, open interfaces

		11.		Scope in using JDeveloper tool developing Java applications

		12.		Integrated management of database and application server - Enterprise Manager

		13.		Systems supporting decision-making of EIS type syst., Datawarehouses, Datamining

		14.		Globalization, integration and cooperativability of database and informat. system in Internet





FM

		Subject Title				Fractal Modelling										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to fractal geometry and fractal examples

		2		Fractal sets in continuous vector space, approximation in discrete space

		3		Deterministic and stochastic approaches to fractal modelling

		4		Mathematical morphology: neighborhood, erosion, dilation, opening, closing, skeleton, convex hull

		5		Fractal dimension: Minkowski, Kolmogorov, Hausdorf

		6		Estimates of fractal dimension: Sandbox, Box counting, Minkowski sussage

		7		Self-similarity, self-organization and fractal sets

		8		Dynamic systems, butterfly effect, chaos and fractal sets

		9		Sensitivity of systems: Julia sets, Mandelbrot sets

		10		Discrete dynamic models: percolation, aggregation, SAW, sandpiles

		11		Models of turbulence: forest fire, liquid surface,chemical reactions and diffusion

		12		Fractal images: preprocessing, binarization, morphological analysis, dimension

		13		Fractal analysis of biological and biomedical images

		14		Individual computer project





GE

		Subject Title				Graphs in Engineering										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Graphs, their terminology and basic definitions, graph description and coding

		2.		Time and storage complexity of algorithms, NP-complete problems

		3.		Depth-first and breadth-first search in graphs, backtracking, output mapping of equation set

		4.		Transformation of an equation set into a graph, mutual reachability of nodes and its analysis

		5.		Strong components, irreducible subsystems of equation set

		6.		Graph condensation, hierarchical structure of a directed graph, computation sequencing

		7.		Pipeline networks, spanning tree, search for independent circuits, minimization of pipe networks

		8.		Multilayer decision making problem, optimum path finding

		9.		Directed acyclic graphs, critical path method

		10.		Matching in bipartite graphs, application in equation sets

		11.		Discrete optimization, principles of methods, branch-and-bound method

		12.		Hamiltonian paths, process planning and scheduling

		13.		Planar graphs, their embedding into a plane, application in design of printed circuits and chips

		14.		Examples of application in engineering and technology





GIS

		Subject Title:				Geographic Information Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Geographic information systems (GIS), their application in environmental modelling, ArcView

		2.		Geographic data topology, projection

		3.		Storage of geographic data on the computer, raster data, vector data, map layers

		4.		Acquiring of geographic data, digitalization, scanning, vectorization, air and satellite photographs, the Internet

		5.		Geographic data editing, spatial operations

		6.		Creating maps from individual layers, linking of database tables to map elements

		7.		Explanations, texts and geographic marks in the map

		8.		Map printing

		9.		Identification and selection of elements in the map

		10.		Processing of selection results, statistical evaluation

		11.		GIS in ecology, applications for data displaying and evaluation, modelling

		12.		Application programming in GIS

		13.		Cooperation of database systems and GIS

		14.		GIS and the Internet





IZ

		Subject Title				Information Sources										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Primary and secondary chemical literature, in-house library, key words

		2.		Printed, online, networked sources of information

		3.		Searching scientific information, style of citation

		4.		Chemical Abstract Service (CAS)

		5.		Using of „CA on CD“; browse, search, save and print tools

		6.		SciFinder

		7.		ScienceDirect, Medline

		8.		Web of Science

		9.		Large databases: Gmelin, Beilstein, Ullmann

		10.		Libraries: university, national, technical. On-line catalogues

		11.		Scientific journals, electronic journals, Elsevier, Springer

		12.		Searching scientific information on the Internet, ProQuest-PCI

		13.		Dictionaries, sources of chemical and physical data

		14.		Transfer of information data to different programs, bibliographical databases





MDS

		Subject Title				Modelling of Dynamic Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Modelling of Processes

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling, simulation, basic concepts. Computer realization of mathematical model.

		2.		Software for simulation and modelling (PSI, MATLAB).

		3.		Estimation of model parameters using optimization methods. Flow boiler - model, identification.

		4.		Simulation and modelling of chemical and biotechnological processes.

		5.		Methods for solving ordinary differential equations, initial - value problem.

		6.		Sterilization of molasses broth - optimal control of the process.

		7.		Fermentation, membrane filtration, storage tank - more complex process modelling.

		8.		Methods for solving ordinary differential equations, boundary - value problem.

		9.		Heat convection as a one dimensional problem  (solved as boundary - value problem).

		10.		Models of systems with distibuted parameters - parabolic type.

		11.		Models of systems with distibuted parameters - elliptic type.

		12.		Modern trends of identification.

		13.		Qualitative modelling.

		14.		Fuzzy modelling.





MCT

		Subject Title				Modern Control Theory										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech

		Prerequisities:				Control Theory, Dynamic Systems Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		State-space control theory for continuous and discrete systems

		2.		Non-linear systems, dynamic properties, state-space method

		3.		Steady states of non-linear systems, equivalent systems method

		4.		Stability of non-linear systems, Lyapunov stability theory, absolute stability

		5.		Non-linear discrete systems, Z-transform method for non-linear discrete systems

		6.		Describing function method for non-linear discrete systems, absolute stability criterion

		7.		Adaptivity definition and determination, adaptive systems with analogue models

		8.		Adaptive systems with random input signals, adaptive control

		9.		Adaptive control according to desired behaviour, control given by inequalities

		10.		Object recognition, choice of recognition attributes, self-learning adaptive systems

		11.		Principles of classifier function, examples of adaptive and self-learning systems

		12.		Algebraic control theory, polynomials, properties, divisibility, polynomial equations

		13.		Polynomial Diophantine equations, solution seeking methods, optimum control

		14.		Description and control of multidimensional systems





MSP

		Subject Title				Multimedia in Signal Processing										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal and Image Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to multimedial aplications, basic terms, definition

		2		Hardware for audio and video recording

		3		Software for processing of multimedial aplications, media

		4		GSM, WAP, DHTML, CSS, ASP

		5		Mathematical description of audio signal

		6		Audio signal digitalisation, compress methods

		7		Audio signal processing from damage source - individual project

		8		Mathematical description of video signal

		9		Video signal digitalized, compress methods

		10		Processing of video signal - individual projects

		11		World of virtual reality - 3D modelling

		12		VRML language

		13		VRML - Individual project

		14		Summary, credit





SP

		Subject Title				Stochastic Processes										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Fundamental terms and probability theory methods, conditional probability, Bayes theorem

		2		Random variables and their characteristics, first-order moments

		3		Fundamental terms and moments of mathematical statistics, random sample, sampling distributions

		4		Estimation theory bases, point, interval, linear and quadratic estimates, regression analysis

		5		Least-square method, maximum likelihood method, statistical hypotheses testing

		6		Multidimensional random variables, random vector and field, first- and second-order moments

		7		Random processes, their properties and descriptions, random processes types and their characteristics, white noise

		8		Stationary and Markov random processes, ergodic hypothesis

		9		Correlation and covariance functions, covariance matrix

		10		Power spectral density, coherency function

		11		Random process meassurement, calculation and estimate of their characteristics from experimental data set

		12		Random process analysis - stationarity, normality tests; periodic component detection, trends elimination

		13		Random events in dynamic systems, system analysis by stochastic signals, Wiener-Hopf equation

		14		Wiener-Kinchine relationships, calculation of system weighting function





ECDL

		Subject Title				ECDL standard course										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0 kz

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		ECDL concept, its objectives. Module 1: Basis concepts of information technology.

		2		Module 2: Using the computer and managing files and folders, search features.

		3		Module 3: Word processing. Basic operations, copy, move, delete. Help.

		4		Formatting fonts and paragraphs, bullets and numbering. Printing.

		5		Creating tables, using pictures and images, importing objects, using mail merge tools.

		6		Module 4: Spreadsheets. Developing, formatting and using spreadsheet.

		7		Standard mathematical and logical operations using formulas and functions.

		8		Importing objects, creating graphs and charts. Printing.

		9		Module 5: Database. Design a simple database. Create a table with fields. Define keys.

		10		Retrieving of information by using the query, select and sort tools.

		11		Use of forms, creating of reports. Group data in report-totals and sub-totals.

		12		Module 6: Presentation. Creating, formatting and preparing presentations.

		13		Basic operations with graphics and charts and various slide show effects.

		14		Module 7: Information and Communication. Web search tasks. Electronic mail.





FPS

		Subject Title				Factory Processes Simulation										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Management process modelling, methodology of decision situation models design

		2.		Simulation models, basic elements of simulation models

		3.		Random processes, their quantification in simulation models

		4.		Main areas of simulation models implementation in material and financial flows

		5.		Application of spreadsheets for simulation modelling

		6.		Directed graphs, Petri nets

		7.		Optimization processes in simulation models

		8.		Simulation software Witness

		9.		Basic simulation elements for simulation models design in Witness environment

		10.		Formulation of rules for control of modelled flows, WCL language

		11.		Communication environment of Witness, connections with enterprise information systems

		12.		Optimization tools, creation of summary reports

		13.		Case studies, short-term planning, service processes, prognostic models

		14.		Application of simulation model in technological processes optimization
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		AN I		Analytická chemie I		AC I		Analytical Chemistry I		A

		AN II		Analytická chemie II		AC II		Analytical Chemistry II		A

		ACHŽP		Analytická chemie životního prostředí		ACE		Analytical Chemistry of Environment		A

		ACH		Analytická chemometrika		ACH		Analytical Chemometrics		A

		AA		Analýza anorganických materiálů		AI		Analysis of Inorganic Materials

		AB		Analýza biologických materiálů		AB		Analysis of Biological Materials		A

		AT		Analýza toxikologická		AT		Analytical Toxicology		A

		AŽP		Analýza životního prostředí		AE		Analysis of Environment		A

		AS		Atomová spektroskopie		AS		Atomic Spectroscopy		A

		BS		Bioanalytické separační metody		BS		Bioanalytical Separative Methods		A

		CHM		Chemická metrologie		CM		Chemical Metrology

		EAM		Elektroanalytické metody		EAM		Electroanalytical Methods		A

		EMM		Elektromigrační metody		EMM		Electromigration Methods		A

		KCH		Kombinatoriální chemie		CC		Combinatorial Chemistry		A

		LAN		Laboratoř analytické chemie - TOP		LAC		Laboratory Course in Analytical Chem. - ENV		A

		LAN I		Laboratoř analytické chemie I		LAC I		Laboratory Course in Analytical Chemistry I		A

		LAN II		Laboratoř analytické chemie II		LAC II		Laboratory Course in Analytical Chemistry II		A

		LAS		Laboratoř atomové spektroskopie		LAS		Laboratory Course in Atomic Spectroscopy		A

		LEAM		Laboratoř elektroanalytických metod		LEAM		Laboratory Course in Electroanal. Methods		A

		LK		Laboratoř kvalitativní analýzy		LQ		Laboratory Course in Qualitative Analysis		A

		LPM		Laboratoř pokročilých metod analýzy		ALAC		Advanced Lab.Course in Analytical Chemistry		A

		LSM		Laboratoř separačních metod		LSM		Laboratory Course in Separation Methods		A

		LAJ		Legální aspekty jakosti		LAQ		Legal Aspects of Quality		A

		MTZ I		Metody a techniky zlepšování jakosti I		MTQ I		Methods and Techniques of Quality Improv. I		A

		MTZ II		Metody a techniky zlepšování jakosti II		MTQ II		Methods and Techniques of Quality Improv. II		A

		MSA		Metody strukturní a povrchové analýzy		MSA		Methods of  Structure and Surface Analysis		A

		MI		Molekulární inženýrství		MI		Molecular Engineering		A

		MM		Molekulární modelování		MM		Molecular Modeling		A

		MS		Molekulová spektroskopie		MS		Molecular Spectroscopy		A

		RM		Radioanalytické metody		RM		Radioanalytical Methods		A

		S		Senzory		S		Sensors		A

		SM		Separační metody		SM		Separation Methods		A

		SCH		Supramolekulární chemie		SC		Supramolecular Chemistry		A

		SMO		Symetrie molekul		MSC		Molecular Symmetry in Chemistry		A

		SMJ I		Systémy managementu jakosti I		QM I		Quality Management I		A

		SMJ II		Systémy managementu jakosti II		QM II		Quality Management II		A

		SZJ		Systémy zabezpečování jakosti		QAAL		Quality Assurance in Analytical Laboratory		A

		TMMS		Techniky měření MS spekter		TMMS		Mass Spectrometry		A

		TMIC		Techniky měření IČ a Raman. spekter		TMIR		Measurement of IR and Raman Spectra		A

		TMLS		Techniky měření luminiscenč. spekter		TMLS		Measurement of Luminescence Spectra		A

		TMNS		Techniky měření NMR spekter		NMR		NMR Technics and Interpretation of Spectra		A

		TIR		Termodynamika iontových rovnováh		TIE		Thermodynamics of Ionic Equilibria		A

		CHF		Úvod do chemické fyziky		ICP		Introduction to Chemical Physics		A

		VSM		Vícerozměrné statistické metody		MSM		Multivariate Statistical Methods		A



SUBJECTS
 OF THE DEPARTMENT OF ANALYTICAL CHEMISTRY



AC I

		Subject Title				Analytical Chemistry I										Number		402xxx

		Semester:				4

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic terms in analytical chemistry

		2.		Equilibrium in water solutions

		3.		Equilibrium in water solutions

		4.		Chemical methods of qualitative analysis

		5.		Gravimetry, titrimetric analysis

		6.		Titrimetric analysis

		7.		Titrimetric analysis

		8.		Electroanalytical methods, basic terms

		9.		Potentiometry

		10.		Spectroscopy, basic terms

		11.		Atomic absorption spectroscopy

		12.		Molecular absorption spectroscopy

		13.		Quantitative spectroscopy, Lambert-Beer's law

		14.		Separation techniques





AC II

		Subject Title				Analytical Chemistry II										Number		402xxx

		Semester:				5

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gas chromatography

		2.		Liquid chromatography

		3.		Electromigration methods

		4.		Coulometry, electrogravimetry

		5.		Voltametry

		6.		Atomic emission spectroscopy

		7.		Electron spectroscopy

		8.		Molecular absorption spectrometry

		9.		Molecular luminescence spectrometry

		10.		Infrared and Raman's spectrometry

		11.		Nuclear magnetic resonance spectrometry

		12.		Mass spectrometry

		13.		Sampling and preparation of probes

		14.		Analytical data processing, systems of quality management





ACE

		Subject Title				Analytical Chemistry of Environment										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I,II, Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atmospheric pollutants, emissions, imissions, imission limits, air sampling methods

		2.		Outdoor atmosphere: sulfur dioxide, sulfur trioxide, sulfane, nitrogen oxides

		3.		Outdoor atmosphere: ammonia, carbon monoxide, ozone

		4.		Solid phase extraction in air analysis

		5.		Volatile hydrocarbons and polycyclic aromatic hydrocarbons in air

		6.		Indoor atmosphere and emissions measurement - formaldehyde, phenol

		7.		Contaminants in water, basic parameters (pH, COD, BOD)

		8.		Volatile organic compounds in water, head-space analysis

		9.		Purge and trap techniques

		10.		Non-volatile pollutants, extraction, solvent evaporation

		11.		Anorganic pollutants (heavy metals, nitrates, phosphates)

		12.		Soil pollution, soil sampling, pre-concentration of inorganic and organic pollutants

		13.		Pesticides in soils, bioconcetration of persistent organic pollutants

		14.		Polychlorinated dibenzofuranes and dibenzodioxines





ACH

		Subject Title				Analytical Chemometrics										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Random choice and its characteristics

		2.		Hypotheses testing

		3.		Hypotheses testing

		4.		Non-parametric statistics

		5.		Non-parametric statistics

		6.		Contingence tables

		7.		ANOVA

		8.		ANOVA

		9.		Methods of optimization

		10.		factorial experiments

		11.		Simplex method

		12.		Steepest ascent method

		13.		Calibration of analytical procedure

		14.		Uncertainty of result





AI

		Subject Title				Analysis of Inorganic Materials										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/2 Ex

		Credit:				3

		Language:				Czech

		Prerequisities:				Analytical chemistry II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Sample decomposition by acid digestion.

		2.		Sample decomposition by fusion.

		3.		Analysis of iron ores.

		4.		Analysis of ores of heavy metals.

		5.		Analysis of ores of arsenic, antimony and tin.

		6.		Analysis of ores of refractory metals.

		7.		Analysis of ores of non-ferrous metals.

		8.		Analysis of ores of gold, silver and platinum metals.

		9.		Determination of alkali metals.

		10.		Determination of alkali-earth metals

		11.		Determination of sulphur, phosphorous and boron.

		12.		Determination of silica and carbon

		13.		Analysis of fresh water.

		14.		Analysis of waste water.





AB

		Subject Title				Analysis of Biological Materials										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic methodology of organic analysis.  Specifics for biological materials

		2.		Biological sample preparation for analysis. Use of markers

		3.		Methods of biological sample enrichment by observed analyte

		4.		Separation methods used for biological materials

		5.		Trace methods, derivatization procedures, radioactive and non-radioactive markings

		6.		Determination of biologically significant, low-molecular substances

		7.		Proof and determination of major carcinogens

		8.		Analysis of important pharmaceuticals and their metabolites

		9.		Analysis of biopolymers and their structure determination

		10.		Optical purity analysis, enantioselective separation methods, chiroptical methods

		11.		Methods of immunochemical analysis

		12.		Methods of affinitive chromatography and electro-chromatography

		13.		Analytical methods in bioengineering

		14.		Analytical methods of combinatorial libraries





AT

		Subject Title				Analytical Toxicology										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction into analytical toxicology

		2.		Basics of pharmacokinetics

		3.		Biotransformation of industrials inorganic and organic, toxic effects

		4.		Biotransformation of pharmaceuticals and drugs, toxic effects

		5.		Systematic toxicological analysis, methods of screening

		6.		Biological sample preparation for toxicological analyses

		7.		Thin layer chromatography in toxicology

		8.		Gas chromatography, mass spectrometry in toxicology

		9.		High performance liquid chromatography in toxicology

		10.		Capillary electrophoresis in toxicology

		11.		Drug abuse and toxicological findings

		12.		Interpretation of toxicological findings and forensic impacts

		13.		Social effectivity of toxicological examination, quality assurance

		14.		Narcotic and psychotropic substances, legislation





AE

		Subject Title				Analysis of Environment										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atmospheric pollutants, emissions, imissions, imission limits, air sampling methods

		2.		Outdoor atmosphere: sulfur dioxide, sulfur trioxide, sulfane, nitrogen oxides

		3.		Outdoor atmosphere: ammonia, carbon monoxide, ozone

		4.		Solid phase extraction in air analysis

		5.		Volatile hydrocarbons and polycyclic aromatic hydrocarbons in air

		6.		Indoor atmosphere and emissions measurement - formaldehyde, phenol

		7.		Contaminants in water, basic parameters (pH, COD, BOD)

		8.		Volatile organic compounds in water, head-space analysis

		9.		Purge and trap techniques

		10.		Non-volatile pollutants, extraction, solvent evaporation

		11.		Anorganic pollutants (heavy metals, nitrates, phosphates)

		12.		Soil pollution, soil sampling, pre-concentration of inorganic and organic pollutants

		13.		Pesticides in soils, bioconcetration of persistent organic pollutants

		14.		Polychlorinated dibenzofuranes and dibenzodioxines





AS

		Subject Title				Atomic Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject. Interaction of electrons and electromagnetic radiation.

		2.		Basic principles of optics. Construction of monochromators and polychromators.

		3.		Atomic absorption spectroscopy (AAS): radiation sources and detectors.

		4.		AAS: atomization in flame, electrothermal atomization.

		5.		AAS: interferences and background correction.

		6.		AAS: special technigues,  hydrides generation and determination of Hg.

		7.		Optimalization and signal processing.

		8.		Atomic fluorescence spectroscopy.

		9.		Flame emission spectroscopy.

		10.		Spectrography with spark and arc excitation.

		11.		Optical emission spectroscopy with inductively coupled plasma and direct current plasma.

		12.		Mass spectroscopy with inductively coupled plasma.

		13.		X-ray spectroscopy.

		14.		Electron spectroscopy, surface analysis.





BS

		Subject Title				Bioanalytical Separative Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Bioanalytical methods, their practical application, clinical utilization, medical chemistry

		2.		Principles in combinatorial chemistry and chemical libraries analysis

		3.		Basic principles of biopolymer analysis (DNA, proteins, polysaccharides)

		4.		Biosensors, construction, utilization

		5.		Sensitive immunochemical techniques (ELICA, RIA)

		6.		Enzymatology. Systematical division of enzymes, enzyme kinetics. Immobilized enzymes

		7.		Determination of substrates and enzymatic reaction metabolites

		8.		Experim. techniques of enzymatic methods. Utilization in clinical practice and food industry

		9.		Analysis of the most important groups of biologically significant substances

		10.		Chromatography of biomolecules. HPLC, FPLC

		11.		Affinitive chromatography (including HAPLC), methods based on molecular recognition

		12.		Electroforetic methods and their importance in analysis of biologically significant substances

		13.		Utilization of modern analytical techniques for biopolymers (NMR, X-ray, MS)

		14.		Analytical methods in medical chemistry for new pharmaceuticals development





CM

		Subject Title				Chemical Metrology										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/3 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		SI system of units, history, basic and derived units

		2.		Basic concept of metrology, basic definition and interpretation of basic terms in metrology

		3.		Traceability of chemical measurements

		4.		Reference materialsand their selection

		5.		Certification of reference materials

		6.		Database of CRM COMAR

		7.		Basic statistical principles

		8.		Uncertainties of chemical measurements: theory

		9.		Uncertainties of chemical measurements: examples

		10.		Metrology of chemical laboratory

		11.		Metrological confirmation of analytical laboratory

		12.		Metrological documentation

		13.		Metrological system of Czech Republic and foreing countries

		14.		The best measurement capability





EAM

		Subject Title				Electroanalytical Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I, Physical Chemistry, Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Theoretical base of the electronalytical methods

		2.		Instrumental base of the electronalytical methods

		3.		Conductivity methods

		4.		Dielectrimetric methods

		5.		Potentiometry

		6.		Ion selective electrodes

		7.		Coulometry

		8.		Electrophoretic methods

		9.		Isotachoforetic metods

		10.		Amperometry

		11.		Voltammetry

		12.		Invers stripping voltammetry

		13.		Cyclic voltammetry

		14.		Constant current potentiometry





EMM

		Subject Title				Electromigration Methods										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Modes and principles of electromigration separations

		2.		Transport processes and equilibria during electrophoretic separations

		3.		Detection of separated entities

		4.		Capillary electrophoresis

		5.		Capillary isoelectric focusing. Capillary isotachophoresis

		6.		Micellar- and microemulsion electrokinetic chromatography

		7.		Capillary electrochromatography

		8.		Zone electrophoresis; electrophoresis in gel media

		9.		Two-dimensional procedures in gel electrophoresis, detection techniques

		10.		Immunoelectrophoretic procedures

		11.		Preparative electromigration procedures

		12.		Micro- and macromolecular analytes assay; guidelines for new methods work-out

		13.		Combination of different electromigration procedures

		14.		Application of electromigration methods in study of interactions of analytes





CC

		Subject Title				Combinatorial Chemistry										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to combinatorial chemistry. Methods of fixation on polymer carrier

		2.		Amidic-bond-creating reactions. Aromatic substitution reactions

		3.		Condensation reactions. Cyclo-addition reactions. Grignard reactions

		4.		Michael’s addition. Hetero-cycles-producing reactions

		5.		Multi component reactions. Olefins-producing reactions

		6.		Oxidation reactions. Reduction reactions. Non-aromatic substitution reactions

		7.		Protecting and deprotecting reactions. Others organic reactions with solid phase

		8.		Releasing reactions.  Zeroth grade resins: Core resins

		9.		First grade resins: Linked resins. Neutral core resins, polystyrene

		10.		Electrophilic, halogenated, carbonylated resins. Nucleophilic,hydroxyl core,amino core resins

		11.		Photo-unstable resins. Safety-catch resins. Removing resins. Solid phase reagents

		12.		Resins with amino acids. Structural differences of elements in combinatorial chemistry

		13.		Full libraries. Sub-libraries

		14.		First grade peptide sub-libraries. Second grade peptide sub-libraries





LAC

		Subject Title				Laboratory Course in Analytical Chem. - ENV										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/0/4 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		IR spectrometry

		3.		NMR spectrometry

		4.		Gas chromatography in environmental analysis

		5.		Gas chromatography in environmental analysis

		6.		Liquid chromatography in environmental analysis

		7.		Liquid chromatography in environmental analysis





LAC I

		Subject Title				Laboratory Course in Analytical Chemistry I										Number		402xxx

		Semester:				5

		Weekly Load and Assessment:				0/0/6 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gravimetric determination of iron

		2.		Gravimetric determination of nickel

		3.		Determination of Bi and Pb with EDTA

		4.		Determination of Ca with potassium permanganate

		5.		Iodimetric determination of glucose

		6.		Argentometric determination of halogenides with potentiometric indication

		7.		Potentiometric measurement of pH

		8.		Spectrophotometric determination of Fe





LAC II

		Subject Title				Laboratory Course in Analytical Chemistry II										Number		402xxx

		Semester:				6

		Weekly Load and Assessment:				0/0/4 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Laboratory Course in Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		IR spectrometry

		3.		NMR soectrometry

		4.		Fluorescence spectrometry

		5.		Coulometry

		6.		Gas chromatography

		7.		Liquid chromatography





LAS

		Subject Title				Laboratory Course in Atomic Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/0/2 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		RTG fluorescence analysis

		3.		ICP - emission spectrometry

		4.		Radioanalytical methods





LEAM

		Subject Title				Laboratory Course in Electroanal. Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/0/2

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Coulometry

		2.		Voltamperometry

		3.		Ion selective electrodes

		4.		Flow injections analysis





LQ

		Subject Title				Laboratory Course in Qualitative Analysis										Number		402xxx

		Semester:				4

		Weekly Load and Assessment:				0/0/3 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic operations in qualitative semimicroanalysis.

		2.		Group reactions and confirmatory tests for I.a class cations.

		3.		Group reactions and confirmatory tests for I.b class cations.

		4.		Group reactions and confirmatory tests for II. class cations.

		5.		Confirmatory tests for I.-II. class cations.

		6.		Group reactions and confirmatory tests for III. class cations.

		7.		Confirmatory tests for III. class cations in the mixture.

		8.		Confirmatory tests for I.-III. class cations in the mixture.

		9.		Group reactions and confirmatory tests for IV. and V. class cations.

		10.		Confirmatory tests for I.-V. class cations in the mixture.

		11.		Group reactions and confirmatory tests for I. class anions.

		12.		Group reactions and confirmatory tests for II. class anions.

		13.		Group reactions and confirmatory tests for III. class anions.

		14.		Confirmatory tests for cations and anions in the mixture.





ALAC

		Subject Title				Advanced Lab. Course in Analytical Chemistry										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/0/8 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		NIR laser diode spectroscopy: Analytical applications.

		2.		Microwave spectroscopy: Molecular geometry determination.

		3.		Voltammetry: Study of the redox reactions in the cyclodextrine nanocavity.

		4.		UV/VIS spectroscopy: Study of the reaction kinetics.

		5.		Tunnel scanning  microscope: Nanostructure monitoring of  the solid state surface.

		6.		Fluorescence: Studies of biosystems.

		7.		ESCA: Surface analysis.

		8.		Structure of nanosystems using the UV-VIS and laser induced VIS spectroscopy.

		9.		Description of semiconductor nanoparticles by advanced molecular phys.chemistry methods.

		10.		Electrochemical impedance: Self-assembling system studies..

		11.		The nanostructure study of  the in-situ catalyzer under catalytic reaction conditions

		12.		The crossed molecular beams: Reaction dynamics studies.

		13.		High-resolution laser diode rovibrational spectroscopy.

		14.		Laser kinetic spectroscopy: Time dependent UV-VIS spectra.





LSM

		Subject Title				Laboratory Course in Separation Methods										Number		402xxx

		Semester:				6

		Weekly Load and Assessment:				0/0/2 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gas chromatography

		2.		Liquid chromatography

		3.		Isotachoforetic metods

		4.		Electrophoretic methods





LAQ

		Subject Title				Legal Aspects of Quality										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Quality laws in Czech Republic

		2.		Quality laws in Czech Republic

		3.		Law No.22

		4.		Law No.22

		5.		Environmental laws

		6.		Environmental laws

		7.		Directions in EU

		8.		Directions in EU

		9.		Regulations in EU

		10.		Regulations in EU

		11.		Conformity assessment laws and regulations

		12.		Conformity assessment laws and regulations

		13.		Databases of laws

		14.		Databases of laws





MTQ I

		Subject Title				Methods and Techniques of Quality Improvement I										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/2/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Regression methods in laboratory

		2.		Regression methods in laboratory

		3.		Histograms

		4.		Calibration techniques

		5.		Calibration techniques

		6.		Validation techniques

		7.		SOP: primary methods

		8.		SOP: spectral methods

		9.		SOP: chromatographic methods

		10.		SOP: chromatographic methods

		11.		SOP: electrometric methods

		12.		Reference material choice

		13.		Internal audit: case study

		14.		Personell politics





MTQ II

		Subject Title				Methods and Techniques of Qual. Improvement II										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				0/2/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Statistics of sampling

		2.		Statistics of sampling

		3.		Air sampling

		4.		Water sampling

		5.		Waste sampling

		6.		Soil sampling

		7.		Sampling of biotic matrices

		8.		Varioframs

		9.		Seven tools of quality improvements

		10.		Control charts

		11.		Control charts

		12.		Acceptance control charts

		13.		Legal limits interpretations

		14.		Decision making process





MSA

		Subject Title				Methods of  Structure and Surface Analysis										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic terms

		2.		Structure and geometry of molecules

		3.		Symmetry, point groups

		4.		Linear and circular polarized electromagnetic radiation, chiroptical methods

		5.		Infrared and Raman spectrometry

		6.		Microwave spectrometry

		7.		NMR spectrometry

		8.		Mass spectrometry

		9.		Crystal structure

		10.		X-ray and electron diffraction

		11.		Surface analysis based on detection of electrons

		12.		Surface analysis based on detection of ions

		13.		Surface analysis based on detection of photons

		14.		Scanning microscopy





MI

		Subject Title				Molecular Engineering										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Intermolecular and surface forces

		2.		Molecular assemblies

		3.		Supramolecular engineering

		4.		Ultra-thin organic films

		5.		Self-organizing systems

		6.		Molecular reaction dynamics

		7.		Energy conversion in molecular systems

		8.		Conductive and magnetic organic materials

		9.		Artificial photosynthesis

		10.		Photonic molecular systems

		11.		Development of natural-catalytic-systems-simulating catalysts

		12.		Design of photocatalytic systems on atomic and molecular level

		13.		Molecular rheology

		14.		Tissue engineering





MM

		Subject Title				Molecular Modeling										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Concepts of molecular modeling

		2.		Introduction into computational quantum mechanics

		3.		Advanced ab initio methods

		4.		Empirical force field models

		5.		Potential energy surfaces

		6.		Molecular properties

		7.		Molecular dynamic methods

		8.		Monte Carlo calculations

		9.		Conformational analysis

		10.		Simulations of spectral properties

		11.		Protein structural properties

		12.		Macromolecular complexes

		13.		Solvatation models

		14.		Rational design of new molecules





MS

		Subject Title				Molecular Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisites:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction. Plank's law.The Einstein's theory of spectral transitions.

		2.		Radiation transfer equation. Introduction to the quantitative analysis.

		3.		Introduction to  spectroscopic experiments.

		4.		Radiation sources, optical materials, detectors etc.

		5.		Molecular spectroscopy, theoretical basics. Born-Oppenheimer approximation.

		6.		Microwave spectroscopy: Rotational spectra and molecular structure.

		7.		Infrared and Raman spectroscopy: Molecular vibrations. Normal coordinates.

		8.		Chemical applications of vibrational spectroscopy. Rovibrational spectroscopy.

		9.		Group theory in spectroscopy

		10.		NMR

		11.		Introduction to molecular orbital theory.

		12.		Electronic spectroscopy.

		13.		Photoelectron spectroscopy, ESCA.

		14.		Advanced application of molecular spectroscopy.





RM

		Subject Title				Radioanalytical Methods										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I, II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic nucleus and nuclear radiation. The law of radioactive decay, types of radiation

		2.		Types and principles of nuclear reactions. N-Z diagram.  Kinetics of radiation decay

		3.		Interaction of nuclear radiation with matter. Ionization, absorption of various types of radiation

		4.		Methods of radionuclide identification, determination of the type of radiation and the half-life

		5.		Characteristic features of radioactive substances and principles of experimental techniques

		6.		Activity, specific activity, relation between amount and activity of radionuclides

		7.		Nuclear radiation measurement techniques

		8.		Isotope dilution analysis, sensitivity and accuracy of isotope dilution analysis

		9.		Radiometric titrations

		10.		Radiochromatography and electrophoresis. Analytical chemistry using radioactive tracers

		11.		Radionuclides in the environment

		12.		Quantitative activation analysis, sensitivity of activation analysis, applications

		13.		Application of the Mossbauer effect in analytical chemistry, evaluation of spectra

		14.		Other radioanalytical methods. Radiological safety and radioanalytical operations





S

		Subject Title				Sensors										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Sensors, definitions, classifications

		2.		Sensor functioning principle

		3.		Komplexation receptor-analyte

		4.		Receptor characteristics requirements as a sensor element

		5.		Cation determination sensors

		6.		Anion determination sensors

		7.		Sensors for major neutral analytes

		8.		Mass and temperature sensors

		9.		Electrochemical sensors

		10.		Optical sensors

		11.		Enantiomeric recognition

		12.		Biosensors for nucleic acid fragments

		13.		Self-assembly and self-organization: principles, applications

		14.		Sensor utilization in industry and pollution monitoring and clinical diagnosis





SM

		Subject Title				Separation Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Categorization of separation methods, basic terms

		2.		Distillation and rectification - theory, techniques

		3.		Extraction - theory, techniques

		4.		Other separation methods based on a distribution equilibrium

		5.		Membrane separations

		6.		Separations in forced fields

		7.		Electrophoresis – basic terms, principles and techniques

		8.		Capillary electrophoresis – theory, techniques, instrumentation

		9.		Chromatography – basic terms, principles

		10.		Gas chromatography - theory, techniques, instrumentation

		11.		Liquid chromatography - theory, techniques, instrumentation

		12.		Thin Layer chromatography

		13.		Supercritical fluid chromatography

		14.		Mass spectrometry – basic terms, techniques, instrumentation





SC

		Subject Title				Supramolecular Chemistry										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic principles of supramolecular chemistry

		2.		Specific complexations of cation. Specific complexations of anions

		3.		Specific compexations of neutral substrates

		4.		Complexation equalibrium study

		5.		Supramolecular systems for nanotechnology

		6.		Supramolecular systems for medical utilization

		7.		Study of ligand complexes with important macromolecules

		8.		Ion-selective electrodes, principle, ligand proposition, utilization

		9.		Analytical use of cyklodextrines and macrocyclic compounds

		10.		Enzym modeling in supramolecular chemistry

		11.		Photodynamic therapy. Principle, effect mechanism, exploitation

		12.		Oxidative degradation of foreign substances by model enzymes

		13.		Self-assembly mono-layers (SAM) preparation, characterization, utilization

		14.		Analytical use of supramolecular chemistry





MSC

		Subject Title				Molecular Symmetry in Chemistry										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to symmetry and group theory.

		2.		Symmetry and molecular vibrations.

		3.		Symmetry selection rules.

		4.		Symmetry classification of wavefunctions.

		5.		Permutation-inversion groups.

		6.		Pauli principle.

		7.		Spin statistics weights. Allowed and forbidden states.

		8.		Molecular orbital symmetry.

		9.		Introduction to the ligand field theory.

		10.		Symmetry in chemical reactions.

		11.		Correlation rules from symmetry.

		12.		General symmetry rules. Jahn's rule.

		13.		Bosons and fermions.

		14.		Symmetry in chemistry, physics, biology etc.





QM I

		Subject Title				Quality Management I										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemometrics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		General principles of testing

		2.		Conformity assessment

		3.		Technical standards

		4.		Quality systems in analytical laboratory

		5.		System ISO/IEC 17025

		6.		System ISO/IEC 17025

		7.		OECD GLP

		8.		OECD GLP

		9.		Role of quality manager

		10.		Principles of controlled documentation

		11.		Internal audits

		12.		Management reviews

		13.		Information systems in laboratory

		14.		Quality manual





QM II

		Subject Title				Quality Management II										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				4/0/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Quality manual according to ISO/IEC 17025

		2.		Study plan and quality assurance in GLP systém

		3.		Quality control methods

		4.		Control charts

		5.		Method optimization

		6.		Method optimization

		7.		Validation protocol

		8.		Establishing of validation protocol elements

		9.		Traceability and uncertainty of results in ISO/IEC 17025

		10.		Uncertainty of identification

		11.		Quality assurance methods

		12.		Interlaboratory comparision

		13.		Non-compliance and corrective actions

		14.		Preventive actions





QAAL

		Subject Title				Quality Assurance in Analytical Laboratory										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject, analytical measurements and quality

		2.		Quality assurance systems - OECD Good Laboratory Practice

		3.		Development and standardization of analytical procedure

		4.		Validation, examples of validation study

		5.		Principles of traceability of analytical measurements

		6.		Reference materials, production, certification, use, Comar database

		7.		Internal quality assurance systems

		8.		Control charts, construction, interpretation, examples

		9.		Interlaboratory experiments

		10.		Uncertainty of analytical measurements, principles, examples of calculations

		11.		Basic principles of legal metrology

		12.		Instrumentation, calibration, instrument qualification

		13.		Metrology in analytical laboratory

		14.		Role of international organisations in analytical quality assurance - EURACHEM





TMMS

		Subject Title				Mass Spectrometry										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject and historical survey

		2.		Magnetic and electrostatic sectors, double focusing ion optic

		3.		Ion Cyclotron Resonance with Fourier transformation

		4.		Time of Flight analyzers, quadrupole analyzers, Ion Trap

		5.		Electron Ionization, gas phase ion chemistry, types of ions, metastable transition

		6.		Fragmentation pathways of organic substances. Typical rearrangement reactions

		7.		Positive Ion Chemical ionization. Bronsted acids, proton afinity, reactive fases

		8.		Negative ions. Resource electron capture. Negative ion chemical ionization

		9.		Diral chemical ionization. Field ionization and desorption. Survey of desorption techniques

		10.		Fast atom bombardment. Analysis of peptides and proteins. Nomenclature of fragmentation

		11.

		12.		Matrix assisted laser desorption. Electrospray ionization. High molecular applications

		13.		Hyphenated techniques: RC/MS, LC/MS, MS/MS

		14.		Quantitative Mass Spectrometry, selected ion monitoring. Isotope labelled technique





TMIR

		Subject Title				Measurement of IR and Raman Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Principles of infrared spectroscopy, instrumentation.

		2.		Classical techniques of measurement of infrared spectra.

		3.		Infared spectroscopy and quantitative analysis.

		4.		Surface analysis.

		5.		Instrumentation for reflectance techniques and infrared microspectroscopy

		6.		Chemometric evaluation of spectral data.

		7.		Principles of  Raman spectroscopy.

		8.		Raman spectroscopy and microspectroscopy in the near infrared range.

		9.		Raman spectroscopy and microspectroscopy in the visible range.

		10.		Optimization of experimental conditions for Raman spectroscopy.

		11.		Quantitative analysis using Raman spectroscopy.

		12.		Interpretation of infrared spectra.

		13.		Interpretation of Raman spectra.

		14.		Correlation of infrared and Raman spectra.





TMLS

		Subject Title				Measurement of Luminescence Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic concepts, energetic states of molecule, Jablonski diagram

		2.		Franck-Condon principle, transition moment, quantum yield and quantum efficiency

		3.		Instrumentation, excitation sources, monochromators, cuvettes

		4.		Detection of luminescence radiation

		5.		Measured quantities, excitation-emission matrix, luminescence quenching, Stern-Volmer equation

		6.		Quantum yield measurement by absolute and relative techniques

		7.		Analytical application of luminescence: qualitative analysis, structural effects

		8.		Quantitative analysis

		9.		Luminescence in organic and inorganic analysis

		10.		Detection in chromatography, derivatisation techniques

		11.		Special methods: time-resolved luminescence

		12.		Methods based on energy transfer, Shpolskii effect

		13.		Low temperature techniques, polarisation of luminescence, room temperature phosphorescence

		14.		Chemiluminescence, kinetic measurements, fotoluminescence sensors





NMR

		Subject Title				NMR Technics and Interpretation of Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to NMR spectroscopy

		2.		NMR spectrometer

		3.		NMR spectrum, basic parameters

		4.		Interpretation of 1H NMR spectra

		5.		Homonuclear and heteronuclear decoupling

		6.		13C NMR spectra

		7.		Interpretation of 13C NMR spectra

		8.		Advantages of the combined interpretation of 1H and 13C NMR spectra

		9.		Acquring of 1H spectra

		10.		Technics of acquring of 13C NMR spectra

		11.		NMR spectroscopy of other nuclei

		12.		The basis of 2D NMR spectroscopy

		13.		Homonuclear and heteronuclear shift correlation NMR spectroscopy

		14.		Acquring and processing of 2D NMR spectra





TIE

		Subject Title				Thermodynamics of Ionic Equilibria										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/3/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Chemical thermodynamics of solutions

		2.		Debye-Hückel theory

		3.		Theory of conductivity

		4.		Chemical equilibria in solution

		5.		Protolytic equilibria

		6.		Measurement of acidity, acidity scales

		7.		Graphical presentation of protolytic equilibria

		8.		Complexation equilibria

		9.		Conditional constants

		10.		Graphical and mathematical presentations of complexation equilibria

		11.		Two liquid phase equilibrium

		12.		Oxidation/reduction equilibria

		13.		Predominance area diagrams

		14.		The use of equilibrium data for the modeling in analytical chemistry





ICP

		Subject Title				Introduction to Chemical Physics										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to quantum mechanics. Operators.

		2.		The free particle problem and wave packet. Potential restrictions.

		3.		The Dirac's notation of quantum mechanics. Harmonic oscillator.

		4.		Particle orbital movement. Hydrogen atom.

		5.		Angular momentum in quantum mechanics. Spin.

		6.		Angular momentum coupling.

		7.		Born-Oppenheimer  approximation.

		8.		Atomic orbitals. Pauli principle.

		9.		Slater determinant. Hund's rules.

		10.		Introduction to chemical bond, molecular orbitals. Electronic structure.

		11.		Molecular partition function.

		12.		Absorption of radiation, Spectroscopy. Franck-Condon principle

		13.		Molecular optical activity..

		14.		Molecular dynamics.





MSM

		Subject Title				Multivariate Statistical Methods										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Date matrix and basic operations

		2.		Multivariate distributions

		3.		Experimental distributions

		4.		Operations in data matrix

		5.		Hypotheses testing

		6.		MANOVA

		7.		Preliminary data analysis

		8.		Principal component analysis

		9.		Discrimination analysis

		10.		Cluster analysis

		11.		Fuzzy cluster analysis

		12.		Partial least squares

		13.		Canonical correlations

		14.		Regression analysis
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		AN I		Analytická chemie I		AC I		Analytical Chemistry I		A

		AN II		Analytická chemie II		AC II		Analytical Chemistry II		A

		ACHŽP		Analytická chemie životního prostředí		ACE		Analytical Chemistry of Environment		A

		ACH		Analytická chemometrika		ACH		Analytical Chemometrics		A

		AA		Analýza anorganických materiálů		AI		Analysis of Inorganic Materials

		AB		Analýza biologických materiálů		AB		Analysis of Biological Materials		A

		AT		Analýza toxikologická		AT		Analytical Toxicology		A

		AŽP		Analýza životního prostředí		AE		Analysis of Environment		A

		AS		Atomová spektroskopie		AS		Atomic Spectroscopy		A

		BS		Bioanalytické separační metody		BS		Bioanalytical Separative Methods		A

		CHM		Chemická metrologie		CM		Chemical Metrology

		EAM		Elektroanalytické metody		EAM		Electroanalytical Methods		A

		EMM		Elektromigrační metody		EMM		Electromigration Methods		A

		KCH		Kombinatoriální chemie		CC		Combinatorial Chemistry		A

		LAN		Laboratoř analytické chemie - TOP		LAC		Laboratory Course in Analytical Chem. - ENV		A

		LAN I		Laboratoř analytické chemie I		LAC I		Laboratory Course in Analytical Chemistry I		A

		LAN II		Laboratoř analytické chemie II		LAC II		Laboratory Course in Analytical Chemistry II		A

		LAS		Laboratoř atomové spektroskopie		LAS		Laboratory Course in Atomic Spectroscopy		A

		LEAM		Laboratoř elektroanalytických metod		LEAM		Laboratory Course in Electroanal. Methods		A

		LK		Laboratoř kvalitativní analýzy		LQ		Laboratory Course in Qualitative Analysis		A

		LPM		Laboratoř pokročilých metod analýzy		ALAC		Advanced Lab.Course in Analytical Chemistry		A

		LSM		Laboratoř separačních metod		LSM		Laboratory Course in Separation Methods		A

		LAJ		Legální aspekty jakosti		LAQ		Legal Aspects of Quality		A

		MTZ I		Metody a techniky zlepšování jakosti I		MTQ I		Methods and Techniques of Quality Improv. I		A

		MTZ II		Metody a techniky zlepšování jakosti II		MTQ II		Methods and Techniques of Quality Improv. II		A

		MSA		Metody strukturní a povrchové analýzy		MSA		Methods of  Structure and Surface Analysis		A

		MI		Molekulární inženýrství		MI		Molecular Engineering		A

		MM		Molekulární modelování		MM		Molecular Modeling		A

		MS		Molekulová spektroskopie		MS		Molecular Spectroscopy		A

		RM		Radioanalytické metody		RM		Radioanalytical Methods		A

		S		Senzory		S		Sensors		A

		SM		Separační metody		SM		Separation Methods		A

		SCH		Supramolekulární chemie		SC		Supramolecular Chemistry		A

		SMO		Symetrie molekul		MSC		Molecular Symmetry in Chemistry		A

		SMJ I		Systémy managementu jakosti I		QM I		Quality Management I		A

		SMJ II		Systémy managementu jakosti II		QM II		Quality Management II		A

		SZJ		Systémy zabezpečování jakosti		QAAL		Quality Assurance in Analytical Laboratory		A

		TMMS		Techniky měření MS spekter		TMMS		Mass Spectrometry		A

		TMIC		Techniky měření IČ a Raman. spekter		TMIR		Measurement of IR and Raman Spectra		A

		TMLS		Techniky měření luminiscenč. spekter		TMLS		Measurement of Luminescence Spectra		A

		TMNS		Techniky měření NMR spekter		NMR		NMR Technics and Interpretation of Spectra		A

		TIR		Termodynamika iontových rovnováh		TIE		Thermodynamics of Ionic Equilibria		A

		CHF		Úvod do chemické fyziky		ICP		Introduction to Chemical Physics		A

		VSM		Vícerozměrné statistické metody		MSM		Multivariate Statistical Methods		A



SUBJECTS
 OF THE DEPARTMENT OF ANALYTICAL CHEMISTRY



AC I

		Subject Title				Analytical Chemistry I										Number		402xxx

		Semester:				4

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic terms in analytical chemistry

		2.		Equilibrium in water solutions

		3.		Equilibrium in water solutions

		4.		Chemical methods of qualitative analysis

		5.		Gravimetry, titrimetric analysis

		6.		Titrimetric analysis

		7.		Titrimetric analysis

		8.		Electroanalytical methods, basic terms

		9.		Potentiometry

		10.		Spectroscopy, basic terms

		11.		Atomic absorption spectroscopy

		12.		Molecular absorption spectroscopy

		13.		Quantitative spectroscopy, Lambert-Beer's law

		14.		Separation techniques





AC II

		Subject Title				Analytical Chemistry II										Number		402xxx

		Semester:				5

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gas chromatography

		2.		Liquid chromatography

		3.		Electromigration methods

		4.		Coulometry, electrogravimetry

		5.		Voltametry

		6.		Atomic emission spectroscopy

		7.		Electron spectroscopy

		8.		Molecular absorption spectrometry

		9.		Molecular luminescence spectrometry

		10.		Infrared and Raman's spectrometry

		11.		Nuclear magnetic resonance spectrometry

		12.		Mass spectrometry

		13.		Sampling and preparation of probes

		14.		Analytical data processing, systems of quality management





ACE

		Subject Title				Analytical Chemistry of Environment										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I,II, Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atmospheric pollutants, emissions, imissions, imission limits, air sampling methods

		2.		Outdoor atmosphere: sulfur dioxide, sulfur trioxide, sulfane, nitrogen oxides

		3.		Outdoor atmosphere: ammonia, carbon monoxide, ozone

		4.		Solid phase extraction in air analysis

		5.		Volatile hydrocarbons and polycyclic aromatic hydrocarbons in air

		6.		Indoor atmosphere and emissions measurement - formaldehyde, phenol

		7.		Contaminants in water, basic parameters (pH, COD, BOD)

		8.		Volatile organic compounds in water, head-space analysis

		9.		Purge and trap techniques

		10.		Non-volatile pollutants, extraction, solvent evaporation

		11.		Anorganic pollutants (heavy metals, nitrates, phosphates)

		12.		Soil pollution, soil sampling, pre-concentration of inorganic and organic pollutants

		13.		Pesticides in soils, bioconcetration of persistent organic pollutants

		14.		Polychlorinated dibenzofuranes and dibenzodioxines





ACH

		Subject Title				Analytical Chemometrics										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Random choice and its characteristics

		2.		Hypotheses testing

		3.		Hypotheses testing

		4.		Non-parametric statistics

		5.		Non-parametric statistics

		6.		Contingence tables

		7.		ANOVA

		8.		ANOVA

		9.		Methods of optimization

		10.		factorial experiments

		11.		Simplex method

		12.		Steepest ascent method

		13.		Calibration of analytical procedure

		14.		Uncertainty of result





AI

		Subject Title				Analysis of Inorganic Materials										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/2 Ex

		Credit:				3

		Language:				Czech

		Prerequisities:				Analytical chemistry II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Sample decomposition by acid digestion.

		2.		Sample decomposition by fusion.

		3.		Analysis of iron ores.

		4.		Analysis of ores of heavy metals.

		5.		Analysis of ores of arsenic, antimony and tin.

		6.		Analysis of ores of refractory metals.

		7.		Analysis of ores of non-ferrous metals.

		8.		Analysis of ores of gold, silver and platinum metals.

		9.		Determination of alkali metals.

		10.		Determination of alkali-earth metals

		11.		Determination of sulphur, phosphorous and boron.

		12.		Determination of silica and carbon

		13.		Analysis of fresh water.

		14.		Analysis of waste water.





AB

		Subject Title				Analysis of Biological Materials										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic methodology of organic analysis.  Specifics for biological materials

		2.		Biological sample preparation for analysis. Use of markers

		3.		Methods of biological sample enrichment by observed analyte

		4.		Separation methods used for biological materials

		5.		Trace methods, derivatization procedures, radioactive and non-radioactive markings

		6.		Determination of biologically significant, low-molecular substances

		7.		Proof and determination of major carcinogens

		8.		Analysis of important pharmaceuticals and their metabolites

		9.		Analysis of biopolymers and their structure determination

		10.		Optical purity analysis, enantioselective separation methods, chiroptical methods

		11.		Methods of immunochemical analysis

		12.		Methods of affinitive chromatography and electro-chromatography

		13.		Analytical methods in bioengineering

		14.		Analytical methods of combinatorial libraries





AT

		Subject Title				Analytical Toxicology										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction into analytical toxicology

		2.		Basics of pharmacokinetics

		3.		Biotransformation of industrials inorganic and organic, toxic effects

		4.		Biotransformation of pharmaceuticals and drugs, toxic effects

		5.		Systematic toxicological analysis, methods of screening

		6.		Biological sample preparation for toxicological analyses

		7.		Thin layer chromatography in toxicology

		8.		Gas chromatography, mass spectrometry in toxicology

		9.		High performance liquid chromatography in toxicology

		10.		Capillary electrophoresis in toxicology

		11.		Drug abuse and toxicological findings

		12.		Interpretation of toxicological findings and forensic impacts

		13.		Social effectivity of toxicological examination, quality assurance

		14.		Narcotic and psychotropic substances, legislation





AE

		Subject Title				Analysis of Environment										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atmospheric pollutants, emissions, imissions, imission limits, air sampling methods

		2.		Outdoor atmosphere: sulfur dioxide, sulfur trioxide, sulfane, nitrogen oxides

		3.		Outdoor atmosphere: ammonia, carbon monoxide, ozone

		4.		Solid phase extraction in air analysis

		5.		Volatile hydrocarbons and polycyclic aromatic hydrocarbons in air

		6.		Indoor atmosphere and emissions measurement - formaldehyde, phenol

		7.		Contaminants in water, basic parameters (pH, COD, BOD)

		8.		Volatile organic compounds in water, head-space analysis

		9.		Purge and trap techniques

		10.		Non-volatile pollutants, extraction, solvent evaporation

		11.		Anorganic pollutants (heavy metals, nitrates, phosphates)

		12.		Soil pollution, soil sampling, pre-concentration of inorganic and organic pollutants

		13.		Pesticides in soils, bioconcetration of persistent organic pollutants

		14.		Polychlorinated dibenzofuranes and dibenzodioxines





AS

		Subject Title				Atomic Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject. Interaction of electrons and electromagnetic radiation.

		2.		Basic principles of optics. Construction of monochromators and polychromators.

		3.		Atomic absorption spectroscopy (AAS): radiation sources and detectors.

		4.		AAS: atomization in flame, electrothermal atomization.

		5.		AAS: interferences and background correction.

		6.		AAS: special technigues,  hydrides generation and determination of Hg.

		7.		Optimalization and signal processing.

		8.		Atomic fluorescence spectroscopy.

		9.		Flame emission spectroscopy.

		10.		Spectrography with spark and arc excitation.

		11.		Optical emission spectroscopy with inductively coupled plasma and direct current plasma.

		12.		Mass spectroscopy with inductively coupled plasma.

		13.		X-ray spectroscopy.

		14.		Electron spectroscopy, surface analysis.





BS

		Subject Title				Bioanalytical Separative Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Bioanalytical methods, their practical application, clinical utilization, medical chemistry

		2.		Principles in combinatorial chemistry and chemical libraries analysis

		3.		Basic principles of biopolymer analysis (DNA, proteins, polysaccharides)

		4.		Biosensors, construction, utilization

		5.		Sensitive immunochemical techniques (ELICA, RIA)

		6.		Enzymatology. Systematical division of enzymes, enzyme kinetics. Immobilized enzymes

		7.		Determination of substrates and enzymatic reaction metabolites

		8.		Experim. techniques of enzymatic methods. Utilization in clinical practice and food industry

		9.		Analysis of the most important groups of biologically significant substances

		10.		Chromatography of biomolecules. HPLC, FPLC

		11.		Affinitive chromatography (including HAPLC), methods based on molecular recognition

		12.		Electroforetic methods and their importance in analysis of biologically significant substances

		13.		Utilization of modern analytical techniques for biopolymers (NMR, X-ray, MS)

		14.		Analytical methods in medical chemistry for new pharmaceuticals development





CM

		Subject Title				Chemical Metrology										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/3 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		SI system of units, history, basic and derived units

		2.		Basic concept of metrology, basic definition and interpretation of basic terms in metrology

		3.		Traceability of chemical measurements

		4.		Reference materialsand their selection

		5.		Certification of reference materials

		6.		Database of CRM COMAR

		7.		Basic statistical principles

		8.		Uncertainties of chemical measurements: theory

		9.		Uncertainties of chemical measurements: examples

		10.		Metrology of chemical laboratory

		11.		Metrological confirmation of analytical laboratory

		12.		Metrological documentation

		13.		Metrological system of Czech Republic and foreing countries

		14.		The best measurement capability





EAM

		Subject Title				Electroanalytical Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I, Physical Chemistry, Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Theoretical base of the electronalytical methods

		2.		Instrumental base of the electronalytical methods

		3.		Conductivity methods

		4.		Dielectrimetric methods

		5.		Potentiometry

		6.		Ion selective electrodes

		7.		Coulometry

		8.		Electrophoretic methods

		9.		Isotachoforetic metods

		10.		Amperometry

		11.		Voltammetry

		12.		Invers stripping voltammetry

		13.		Cyclic voltammetry

		14.		Constant current potentiometry





EMM

		Subject Title				Electromigration Methods										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Modes and principles of electromigration separations

		2.		Transport processes and equilibria during electrophoretic separations

		3.		Detection of separated entities

		4.		Capillary electrophoresis

		5.		Capillary isoelectric focusing. Capillary isotachophoresis

		6.		Micellar- and microemulsion electrokinetic chromatography

		7.		Capillary electrochromatography

		8.		Zone electrophoresis; electrophoresis in gel media

		9.		Two-dimensional procedures in gel electrophoresis, detection techniques

		10.		Immunoelectrophoretic procedures

		11.		Preparative electromigration procedures

		12.		Micro- and macromolecular analytes assay; guidelines for new methods work-out

		13.		Combination of different electromigration procedures

		14.		Application of electromigration methods in study of interactions of analytes





CC

		Subject Title				Combinatorial Chemistry										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to combinatorial chemistry. Methods of fixation on polymer carrier

		2.		Amidic-bond-creating reactions. Aromatic substitution reactions

		3.		Condensation reactions. Cyclo-addition reactions. Grignard reactions

		4.		Michael’s addition. Hetero-cycles-producing reactions

		5.		Multi component reactions. Olefins-producing reactions

		6.		Oxidation reactions. Reduction reactions. Non-aromatic substitution reactions

		7.		Protecting and deprotecting reactions. Others organic reactions with solid phase

		8.		Releasing reactions.  Zeroth grade resins: Core resins

		9.		First grade resins: Linked resins. Neutral core resins, polystyrene

		10.		Electrophilic, halogenated, carbonylated resins. Nucleophilic,hydroxyl core,amino core resins

		11.		Photo-unstable resins. Safety-catch resins. Removing resins. Solid phase reagents

		12.		Resins with amino acids. Structural differences of elements in combinatorial chemistry

		13.		Full libraries. Sub-libraries

		14.		First grade peptide sub-libraries. Second grade peptide sub-libraries





LAC

		Subject Title				Laboratory Course in Analytical Chem. - ENV										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/0/4 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		IR spectrometry

		3.		NMR spectrometry

		4.		Gas chromatography in environmental analysis

		5.		Gas chromatography in environmental analysis

		6.		Liquid chromatography in environmental analysis

		7.		Liquid chromatography in environmental analysis





LAC I

		Subject Title				Laboratory Course in Analytical Chemistry I										Number		402xxx

		Semester:				5

		Weekly Load and Assessment:				0/0/6 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gravimetric determination of iron

		2.		Gravimetric determination of nickel

		3.		Determination of Bi and Pb with EDTA

		4.		Determination of Ca with potassium permanganate

		5.		Iodimetric determination of glucose

		6.		Argentometric determination of halogenides with potentiometric indication

		7.		Potentiometric measurement of pH

		8.		Spectrophotometric determination of Fe





LAC II

		Subject Title				Laboratory Course in Analytical Chemistry II										Number		402xxx

		Semester:				6

		Weekly Load and Assessment:				0/0/4 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Laboratory Course in Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		IR spectrometry

		3.		NMR soectrometry

		4.		Fluorescence spectrometry

		5.		Coulometry

		6.		Gas chromatography

		7.		Liquid chromatography





LAS

		Subject Title				Laboratory Course in Atomic Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/0/2 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		RTG fluorescence analysis

		3.		ICP - emission spectrometry

		4.		Radioanalytical methods





LEAM

		Subject Title				Laboratory Course in Electroanal. Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/0/2

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Coulometry

		2.		Voltamperometry

		3.		Ion selective electrodes

		4.		Flow injections analysis





LQ

		Subject Title				Laboratory Course in Qualitative Analysis										Number		402xxx

		Semester:				4

		Weekly Load and Assessment:				0/0/3 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic operations in qualitative semimicroanalysis.

		2.		Group reactions and confirmatory tests for I.a class cations.

		3.		Group reactions and confirmatory tests for I.b class cations.

		4.		Group reactions and confirmatory tests for II. class cations.

		5.		Confirmatory tests for I.-II. class cations.

		6.		Group reactions and confirmatory tests for III. class cations.

		7.		Confirmatory tests for III. class cations in the mixture.

		8.		Confirmatory tests for I.-III. class cations in the mixture.

		9.		Group reactions and confirmatory tests for IV. and V. class cations.

		10.		Confirmatory tests for I.-V. class cations in the mixture.

		11.		Group reactions and confirmatory tests for I. class anions.

		12.		Group reactions and confirmatory tests for II. class anions.

		13.		Group reactions and confirmatory tests for III. class anions.

		14.		Confirmatory tests for cations and anions in the mixture.





ALAC

		Subject Title				Advanced Lab. Course in Analytical Chemistry										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/0/8 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		NIR laser diode spectroscopy: Analytical applications.

		2.		Microwave spectroscopy: Molecular geometry determination.

		3.		Voltammetry: Study of the redox reactions in the cyclodextrine nanocavity.

		4.		UV/VIS spectroscopy: Study of the reaction kinetics.

		5.		Tunnel scanning  microscope: Nanostructure monitoring of  the solid state surface.

		6.		Fluorescence: Studies of biosystems.

		7.		ESCA: Surface analysis.

		8.		Structure of nanosystems using the UV-VIS and laser induced VIS spectroscopy.

		9.		Description of semiconductor nanoparticles by advanced molecular phys.chemistry methods.

		10.		Electrochemical impedance: Self-assembling system studies..

		11.		The nanostructure study of  the in-situ catalyzer under catalytic reaction conditions

		12.		The crossed molecular beams: Reaction dynamics studies.

		13.		High-resolution laser diode rovibrational spectroscopy.

		14.		Laser kinetic spectroscopy: Time dependent UV-VIS spectra.





LSM

		Subject Title				Laboratory Course in Separation Methods										Number		402xxx

		Semester:				6

		Weekly Load and Assessment:				0/0/2 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gas chromatography

		2.		Liquid chromatography

		3.		Isotachoforetic metods

		4.		Electrophoretic methods





LAQ

		Subject Title				Legal Aspects of Quality										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Quality laws in Czech Republic

		2.		Quality laws in Czech Republic

		3.		Law No.22

		4.		Law No.22

		5.		Environmental laws

		6.		Environmental laws

		7.		Directions in EU

		8.		Directions in EU

		9.		Regulations in EU

		10.		Regulations in EU

		11.		Conformity assessment laws and regulations

		12.		Conformity assessment laws and regulations

		13.		Databases of laws

		14.		Databases of laws





MTQ I

		Subject Title				Methods and Techniques of Quality Improvement I										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/2/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Regression methods in laboratory

		2.		Regression methods in laboratory

		3.		Histograms

		4.		Calibration techniques

		5.		Calibration techniques

		6.		Validation techniques

		7.		SOP: primary methods

		8.		SOP: spectral methods

		9.		SOP: chromatographic methods

		10.		SOP: chromatographic methods

		11.		SOP: electrometric methods

		12.		Reference material choice

		13.		Internal audit: case study

		14.		Personell politics





MTQ II

		Subject Title				Methods and Techniques of Qual. Improvement II										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				0/2/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Statistics of sampling

		2.		Statistics of sampling

		3.		Air sampling

		4.		Water sampling

		5.		Waste sampling

		6.		Soil sampling

		7.		Sampling of biotic matrices

		8.		Varioframs

		9.		Seven tools of quality improvements

		10.		Control charts

		11.		Control charts

		12.		Acceptance control charts

		13.		Legal limits interpretations

		14.		Decision making process





MSA

		Subject Title				Methods of  Structure and Surface Analysis										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic terms

		2.		Structure and geometry of molecules

		3.		Symmetry, point groups

		4.		Linear and circular polarized electromagnetic radiation, chiroptical methods

		5.		Infrared and Raman spectrometry

		6.		Microwave spectrometry

		7.		NMR spectrometry

		8.		Mass spectrometry

		9.		Crystal structure

		10.		X-ray and electron diffraction

		11.		Surface analysis based on detection of electrons

		12.		Surface analysis based on detection of ions

		13.		Surface analysis based on detection of photons

		14.		Scanning microscopy





MI

		Subject Title				Molecular Engineering										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Intermolecular and surface forces

		2.		Molecular assemblies

		3.		Supramolecular engineering

		4.		Ultra-thin organic films

		5.		Self-organizing systems

		6.		Molecular reaction dynamics

		7.		Energy conversion in molecular systems

		8.		Conductive and magnetic organic materials

		9.		Artificial photosynthesis

		10.		Photonic molecular systems

		11.		Development of natural-catalytic-systems-simulating catalysts

		12.		Design of photocatalytic systems on atomic and molecular level

		13.		Molecular rheology

		14.		Tissue engineering





MM

		Subject Title				Molecular Modeling										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Concepts of molecular modeling

		2.		Introduction into computational quantum mechanics

		3.		Advanced ab initio methods

		4.		Empirical force field models

		5.		Potential energy surfaces

		6.		Molecular properties

		7.		Molecular dynamic methods

		8.		Monte Carlo calculations

		9.		Conformational analysis

		10.		Simulations of spectral properties

		11.		Protein structural properties

		12.		Macromolecular complexes

		13.		Solvatation models

		14.		Rational design of new molecules





MS

		Subject Title				Molecular Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisites:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction. Plank's law.The Einstein's theory of spectral transitions.

		2.		Radiation transfer equation. Introduction to the quantitative analysis.

		3.		Introduction to  spectroscopic experiments.

		4.		Radiation sources, optical materials, detectors etc.

		5.		Molecular spectroscopy, theoretical basics. Born-Oppenheimer approximation.

		6.		Microwave spectroscopy: Rotational spectra and molecular structure.

		7.		Infrared and Raman spectroscopy: Molecular vibrations. Normal coordinates.

		8.		Chemical applications of vibrational spectroscopy. Rovibrational spectroscopy.

		9.		Group theory in spectroscopy

		10.		NMR

		11.		Introduction to molecular orbital theory.

		12.		Electronic spectroscopy.

		13.		Photoelectron spectroscopy, ESCA.

		14.		Advanced application of molecular spectroscopy.





RM

		Subject Title				Radioanalytical Methods										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I, II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic nucleus and nuclear radiation. The law of radioactive decay, types of radiation

		2.		Types and principles of nuclear reactions. N-Z diagram.  Kinetics of radiation decay

		3.		Interaction of nuclear radiation with matter. Ionization, absorption of various types of radiation

		4.		Methods of radionuclide identification, determination of the type of radiation and the half-life

		5.		Characteristic features of radioactive substances and principles of experimental techniques

		6.		Activity, specific activity, relation between amount and activity of radionuclides

		7.		Nuclear radiation measurement techniques

		8.		Isotope dilution analysis, sensitivity and accuracy of isotope dilution analysis

		9.		Radiometric titrations

		10.		Radiochromatography and electrophoresis. Analytical chemistry using radioactive tracers

		11.		Radionuclides in the environment

		12.		Quantitative activation analysis, sensitivity of activation analysis, applications

		13.		Application of the Mossbauer effect in analytical chemistry, evaluation of spectra

		14.		Other radioanalytical methods. Radiological safety and radioanalytical operations





S

		Subject Title				Sensors										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Sensors, definitions, classifications

		2.		Sensor functioning principle

		3.		Komplexation receptor-analyte

		4.		Receptor characteristics requirements as a sensor element

		5.		Cation determination sensors

		6.		Anion determination sensors

		7.		Sensors for major neutral analytes

		8.		Mass and temperature sensors

		9.		Electrochemical sensors

		10.		Optical sensors

		11.		Enantiomeric recognition

		12.		Biosensors for nucleic acid fragments

		13.		Self-assembly and self-organization: principles, applications

		14.		Sensor utilization in industry and pollution monitoring and clinical diagnosis





SM

		Subject Title				Separation Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Categorization of separation methods, basic terms

		2.		Distillation and rectification - theory, techniques

		3.		Extraction - theory, techniques

		4.		Other separation methods based on a distribution equilibrium

		5.		Membrane separations

		6.		Separations in forced fields

		7.		Electrophoresis – basic terms, principles and techniques

		8.		Capillary electrophoresis – theory, techniques, instrumentation

		9.		Chromatography – basic terms, principles

		10.		Gas chromatography - theory, techniques, instrumentation

		11.		Liquid chromatography - theory, techniques, instrumentation

		12.		Thin Layer chromatography

		13.		Supercritical fluid chromatography

		14.		Mass spectrometry – basic terms, techniques, instrumentation





SC

		Subject Title				Supramolecular Chemistry										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic principles of supramolecular chemistry

		2.		Specific complexations of cation. Specific complexations of anions

		3.		Specific compexations of neutral substrates

		4.		Complexation equalibrium study

		5.		Supramolecular systems for nanotechnology

		6.		Supramolecular systems for medical utilization

		7.		Study of ligand complexes with important macromolecules

		8.		Ion-selective electrodes, principle, ligand proposition, utilization

		9.		Analytical use of cyklodextrines and macrocyclic compounds

		10.		Enzym modeling in supramolecular chemistry

		11.		Photodynamic therapy. Principle, effect mechanism, exploitation

		12.		Oxidative degradation of foreign substances by model enzymes

		13.		Self-assembly mono-layers (SAM) preparation, characterization, utilization

		14.		Analytical use of supramolecular chemistry





MSC

		Subject Title				Molecular Symmetry in Chemistry										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to symmetry and group theory.

		2.		Symmetry and molecular vibrations.

		3.		Symmetry selection rules.

		4.		Symmetry classification of wavefunctions.

		5.		Permutation-inversion groups.

		6.		Pauli principle.

		7.		Spin statistics weights. Allowed and forbidden states.

		8.		Molecular orbital symmetry.

		9.		Introduction to the ligand field theory.

		10.		Symmetry in chemical reactions.

		11.		Correlation rules from symmetry.

		12.		General symmetry rules. Jahn's rule.

		13.		Bosons and fermions.

		14.		Symmetry in chemistry, physics, biology etc.





QM I

		Subject Title				Quality Management I										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemometrics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		General principles of testing

		2.		Conformity assessment

		3.		Technical standards

		4.		Quality systems in analytical laboratory

		5.		System ISO/IEC 17025

		6.		System ISO/IEC 17025

		7.		OECD GLP

		8.		OECD GLP

		9.		Role of quality manager

		10.		Principles of controlled documentation

		11.		Internal audits

		12.		Management reviews

		13.		Information systems in laboratory

		14.		Quality manual





QM II

		Subject Title				Quality Management II										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				4/0/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Quality manual according to ISO/IEC 17025

		2.		Study plan and quality assurance in GLP systém

		3.		Quality control methods

		4.		Control charts

		5.		Method optimization

		6.		Method optimization

		7.		Validation protocol

		8.		Establishing of validation protocol elements

		9.		Traceability and uncertainty of results in ISO/IEC 17025

		10.		Uncertainty of identification

		11.		Quality assurance methods

		12.		Interlaboratory comparision

		13.		Non-compliance and corrective actions

		14.		Preventive actions





QAAL

		Subject Title				Quality Assurance in Analytical Laboratory										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject, analytical measurements and quality

		2.		Quality assurance systems - OECD Good Laboratory Practice

		3.		Development and standardization of analytical procedure

		4.		Validation, examples of validation study

		5.		Principles of traceability of analytical measurements

		6.		Reference materials, production, certification, use, Comar database

		7.		Internal quality assurance systems

		8.		Control charts, construction, interpretation, examples

		9.		Interlaboratory experiments

		10.		Uncertainty of analytical measurements, principles, examples of calculations

		11.		Basic principles of legal metrology

		12.		Instrumentation, calibration, instrument qualification

		13.		Metrology in analytical laboratory

		14.		Role of international organisations in analytical quality assurance - EURACHEM





TMMS

		Subject Title				Mass Spectrometry										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject and historical survey

		2.		Magnetic and electrostatic sectors, double focusing ion optic

		3.		Ion Cyclotron Resonance with Fourier transformation

		4.		Time of Flight analyzers, quadrupole analyzers, Ion Trap

		5.		Electron Ionization, gas phase ion chemistry, types of ions, metastable transition

		6.		Fragmentation pathways of organic substances. Typical rearrangement reactions

		7.		Positive Ion Chemical ionization. Bronsted acids, proton afinity, reactive fases

		8.		Negative ions. Resource electron capture. Negative ion chemical ionization

		9.		Diral chemical ionization. Field ionization and desorption. Survey of desorption techniques

		10.		Fast atom bombardment. Analysis of peptides and proteins. Nomenclature of fragmentation

		11.

		12.		Matrix assisted laser desorption. Electrospray ionization. High molecular applications

		13.		Hyphenated techniques: RC/MS, LC/MS, MS/MS

		14.		Quantitative Mass Spectrometry, selected ion monitoring. Isotope labelled technique





TMIR

		Subject Title				Measurement of IR and Raman Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Principles of infrared spectroscopy, instrumentation.

		2.		Classical techniques of measurement of infrared spectra.

		3.		Infared spectroscopy and quantitative analysis.

		4.		Surface analysis.

		5.		Instrumentation for reflectance techniques and infrared microspectroscopy

		6.		Chemometric evaluation of spectral data.

		7.		Principles of  Raman spectroscopy.

		8.		Raman spectroscopy and microspectroscopy in the near infrared range.

		9.		Raman spectroscopy and microspectroscopy in the visible range.

		10.		Optimization of experimental conditions for Raman spectroscopy.

		11.		Quantitative analysis using Raman spectroscopy.

		12.		Interpretation of infrared spectra.

		13.		Interpretation of Raman spectra.

		14.		Correlation of infrared and Raman spectra.





TMLS

		Subject Title				Measurement of Luminescence Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic concepts, energetic states of molecule, Jablonski diagram

		2.		Franck-Condon principle, transition moment, quantum yield and quantum efficiency

		3.		Instrumentation, excitation sources, monochromators, cuvettes

		4.		Detection of luminescence radiation

		5.		Measured quantities, excitation-emission matrix, luminescence quenching, Stern-Volmer equation

		6.		Quantum yield measurement by absolute and relative techniques

		7.		Analytical application of luminescence: qualitative analysis, structural effects

		8.		Quantitative analysis

		9.		Luminescence in organic and inorganic analysis

		10.		Detection in chromatography, derivatisation techniques

		11.		Special methods: time-resolved luminescence

		12.		Methods based on energy transfer, Shpolskii effect

		13.		Low temperature techniques, polarisation of luminescence, room temperature phosphorescence

		14.		Chemiluminescence, kinetic measurements, fotoluminescence sensors





NMR

		Subject Title				NMR Technics and Interpretation of Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to NMR spectroscopy

		2.		NMR spectrometer

		3.		NMR spectrum, basic parameters

		4.		Interpretation of 1H NMR spectra

		5.		Homonuclear and heteronuclear decoupling

		6.		13C NMR spectra

		7.		Interpretation of 13C NMR spectra

		8.		Advantages of the combined interpretation of 1H and 13C NMR spectra

		9.		Acquring of 1H spectra

		10.		Technics of acquring of 13C NMR spectra

		11.		NMR spectroscopy of other nuclei

		12.		The basis of 2D NMR spectroscopy

		13.		Homonuclear and heteronuclear shift correlation NMR spectroscopy

		14.		Acquring and processing of 2D NMR spectra





TIE

		Subject Title				Thermodynamics of Ionic Equilibria										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/3/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Chemical thermodynamics of solutions

		2.		Debye-Hückel theory

		3.		Theory of conductivity

		4.		Chemical equilibria in solution

		5.		Protolytic equilibria

		6.		Measurement of acidity, acidity scales

		7.		Graphical presentation of protolytic equilibria

		8.		Complexation equilibria

		9.		Conditional constants

		10.		Graphical and mathematical presentations of complexation equilibria

		11.		Two liquid phase equilibrium

		12.		Oxidation/reduction equilibria

		13.		Predominance area diagrams

		14.		The use of equilibrium data for the modeling in analytical chemistry





ICP

		Subject Title				Introduction to Chemical Physics										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to quantum mechanics. Operators.

		2.		The free particle problem and wave packet. Potential restrictions.

		3.		The Dirac's notation of quantum mechanics. Harmonic oscillator.

		4.		Particle orbital movement. Hydrogen atom.

		5.		Angular momentum in quantum mechanics. Spin.

		6.		Angular momentum coupling.

		7.		Born-Oppenheimer  approximation.

		8.		Atomic orbitals. Pauli principle.

		9.		Slater determinant. Hund's rules.

		10.		Introduction to chemical bond, molecular orbitals. Electronic structure.

		11.		Molecular partition function.

		12.		Absorption of radiation, Spectroscopy. Franck-Condon principle

		13.		Molecular optical activity..

		14.		Molecular dynamics.





MSM

		Subject Title				Multivariate Statistical Methods										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Date matrix and basic operations

		2.		Multivariate distributions

		3.		Experimental distributions

		4.		Operations in data matrix

		5.		Hypotheses testing

		6.		MANOVA

		7.		Preliminary data analysis

		8.		Principal component analysis

		9.		Discrimination analysis

		10.		Cluster analysis

		11.		Fuzzy cluster analysis

		12.		Partial least squares

		13.		Canonical correlations

		14.		Regression analysis
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LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		AN I		Analytická chemie I		AC I		Analytical Chemistry I		A

		AN II		Analytická chemie II		AC II		Analytical Chemistry II		A

		ACHŽP		Analytická chemie životního prostředí		ACE		Analytical Chemistry of Environment		A

		ACH		Analytická chemometrika		ACH		Analytical Chemometrics		A

		AA		Analýza anorganických materiálů		AI		Analysis of Inorganic Materials

		AB		Analýza biologických materiálů		AB		Analysis of Biological Materials		A

		AT		Analýza toxikologická		AT		Analytical Toxicology		A

		AŽP		Analýza životního prostředí		AE		Analysis of Environment		A

		AS		Atomová spektroskopie		AS		Atomic Spectroscopy		A

		BS		Bioanalytické separační metody		BS		Bioanalytical Separative Methods		A

		CHM		Chemická metrologie		CM		Chemical Metrology

		EAM		Elektroanalytické metody		EAM		Electroanalytical Methods		A

		EMM		Elektromigrační metody		EMM		Electromigration Methods		A

		KCH		Kombinatoriální chemie		CC		Combinatorial Chemistry		A

		LAN		Laboratoř analytické chemie - TOP		LAC		Laboratory Course in Analytical Chem. - ENV		A

		LAN I		Laboratoř analytické chemie I		LAC I		Laboratory Course in Analytical Chemistry I		A

		LAN II		Laboratoř analytické chemie II		LAC II		Laboratory Course in Analytical Chemistry II		A

		LAS		Laboratoř atomové spektroskopie		LAS		Laboratory Course in Atomic Spectroscopy		A

		LEAM		Laboratoř elektroanalytických metod		LEAM		Laboratory Course in Electroanal. Methods		A

		LK		Laboratoř kvalitativní analýzy		LQ		Laboratory Course in Qualitative Analysis		A

		LPM		Laboratoř pokročilých metod analýzy		ALAC		Advanced Lab.Course in Analytical Chemistry		A

		LSM		Laboratoř separačních metod		LSM		Laboratory Course in Separation Methods		A

		LAJ		Legální aspekty jakosti		LAQ		Legal Aspects of Quality		A

		MTZ I		Metody a techniky zlepšování jakosti I		MTQ I		Methods and Techniques of Quality Improv. I		A

		MTZ II		Metody a techniky zlepšování jakosti II		MTQ II		Methods and Techniques of Quality Improv. II		A

		MSA		Metody strukturní a povrchové analýzy		MSA		Methods of  Structure and Surface Analysis		A

		MI		Molekulární inženýrství		MI		Molecular Engineering		A

		MM		Molekulární modelování		MM		Molecular Modeling		A

		MS		Molekulová spektroskopie		MS		Molecular Spectroscopy		A

		RM		Radioanalytické metody		RM		Radioanalytical Methods		A

		S		Senzory		S		Sensors		A

		SM		Separační metody		SM		Separation Methods		A

		SCH		Supramolekulární chemie		SC		Supramolecular Chemistry		A

		SMO		Symetrie molekul		MSC		Molecular Symmetry in Chemistry		A

		SMJ I		Systémy managementu jakosti I		QM I		Quality Management I		A

		SMJ II		Systémy managementu jakosti II		QM II		Quality Management II		A

		SZJ		Systémy zabezpečování jakosti		QAAL		Quality Assurance in Analytical Laboratory		A

		TMMS		Techniky měření MS spekter		TMMS		Mass Spectrometry		A

		TMIC		Techniky měření IČ a Raman. spekter		TMIR		Measurement of IR and Raman Spectra		A

		TMLS		Techniky měření luminiscenč. spekter		TMLS		Measurement of Luminescence Spectra		A

		TMNS		Techniky měření NMR spekter		NMR		NMR Technics and Interpretation of Spectra		A

		TIR		Termodynamika iontových rovnováh		TIE		Thermodynamics of Ionic Equilibria		A

		CHF		Úvod do chemické fyziky		ICP		Introduction to Chemical Physics		A

		VSM		Vícerozměrné statistické metody		MSM		Multivariate Statistical Methods		A



SUBJECTS
 OF THE DEPARTMENT OF ANALYTICAL CHEMISTRY



AC I

		Subject Title				Analytical Chemistry I										Number		402xxx

		Semester:				4

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic terms in analytical chemistry

		2.		Equilibrium in water solutions

		3.		Equilibrium in water solutions

		4.		Chemical methods of qualitative analysis

		5.		Gravimetry, titrimetric analysis

		6.		Titrimetric analysis

		7.		Titrimetric analysis

		8.		Electroanalytical methods, basic terms

		9.		Potentiometry

		10.		Spectroscopy, basic terms

		11.		Atomic absorption spectroscopy

		12.		Molecular absorption spectroscopy

		13.		Quantitative spectroscopy, Lambert-Beer's law

		14.		Separation techniques





AC II

		Subject Title				Analytical Chemistry II										Number		402xxx

		Semester:				5

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gas chromatography

		2.		Liquid chromatography

		3.		Electromigration methods

		4.		Coulometry, electrogravimetry

		5.		Voltametry

		6.		Atomic emission spectroscopy

		7.		Electron spectroscopy

		8.		Molecular absorption spectrometry

		9.		Molecular luminescence spectrometry

		10.		Infrared and Raman's spectrometry

		11.		Nuclear magnetic resonance spectrometry

		12.		Mass spectrometry

		13.		Sampling and preparation of probes

		14.		Analytical data processing, systems of quality management





ACE

		Subject Title				Analytical Chemistry of Environment										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I,II, Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atmospheric pollutants, emissions, imissions, imission limits, air sampling methods

		2.		Outdoor atmosphere: sulfur dioxide, sulfur trioxide, sulfane, nitrogen oxides

		3.		Outdoor atmosphere: ammonia, carbon monoxide, ozone

		4.		Solid phase extraction in air analysis

		5.		Volatile hydrocarbons and polycyclic aromatic hydrocarbons in air

		6.		Indoor atmosphere and emissions measurement - formaldehyde, phenol

		7.		Contaminants in water, basic parameters (pH, COD, BOD)

		8.		Volatile organic compounds in water, head-space analysis

		9.		Purge and trap techniques

		10.		Non-volatile pollutants, extraction, solvent evaporation

		11.		Anorganic pollutants (heavy metals, nitrates, phosphates)

		12.		Soil pollution, soil sampling, pre-concentration of inorganic and organic pollutants

		13.		Pesticides in soils, bioconcetration of persistent organic pollutants

		14.		Polychlorinated dibenzofuranes and dibenzodioxines





ACH

		Subject Title				Analytical Chemometrics										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Random choice and its characteristics

		2.		Hypotheses testing

		3.		Hypotheses testing

		4.		Non-parametric statistics

		5.		Non-parametric statistics

		6.		Contingence tables

		7.		ANOVA

		8.		ANOVA

		9.		Methods of optimization

		10.		factorial experiments

		11.		Simplex method

		12.		Steepest ascent method

		13.		Calibration of analytical procedure

		14.		Uncertainty of result





AI

		Subject Title				Analysis of Inorganic Materials										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/2 Ex

		Credit:				3

		Language:				Czech

		Prerequisities:				Analytical chemistry II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Sample decomposition by acid digestion.

		2.		Sample decomposition by fusion.

		3.		Analysis of iron ores.

		4.		Analysis of ores of heavy metals.

		5.		Analysis of ores of arsenic, antimony and tin.

		6.		Analysis of ores of refractory metals.

		7.		Analysis of ores of non-ferrous metals.

		8.		Analysis of ores of gold, silver and platinum metals.

		9.		Determination of alkali metals.

		10.		Determination of alkali-earth metals

		11.		Determination of sulphur, phosphorous and boron.

		12.		Determination of silica and carbon

		13.		Analysis of fresh water.

		14.		Analysis of waste water.





AB

		Subject Title				Analysis of Biological Materials										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic methodology of organic analysis.  Specifics for biological materials

		2.		Biological sample preparation for analysis. Use of markers

		3.		Methods of biological sample enrichment by observed analyte

		4.		Separation methods used for biological materials

		5.		Trace methods, derivatization procedures, radioactive and non-radioactive markings

		6.		Determination of biologically significant, low-molecular substances

		7.		Proof and determination of major carcinogens

		8.		Analysis of important pharmaceuticals and their metabolites

		9.		Analysis of biopolymers and their structure determination

		10.		Optical purity analysis, enantioselective separation methods, chiroptical methods

		11.		Methods of immunochemical analysis

		12.		Methods of affinitive chromatography and electro-chromatography

		13.		Analytical methods in bioengineering

		14.		Analytical methods of combinatorial libraries





AT

		Subject Title				Analytical Toxicology										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction into analytical toxicology

		2.		Basics of pharmacokinetics

		3.		Biotransformation of industrials inorganic and organic, toxic effects

		4.		Biotransformation of pharmaceuticals and drugs, toxic effects

		5.		Systematic toxicological analysis, methods of screening

		6.		Biological sample preparation for toxicological analyses

		7.		Thin layer chromatography in toxicology

		8.		Gas chromatography, mass spectrometry in toxicology

		9.		High performance liquid chromatography in toxicology

		10.		Capillary electrophoresis in toxicology

		11.		Drug abuse and toxicological findings

		12.		Interpretation of toxicological findings and forensic impacts

		13.		Social effectivity of toxicological examination, quality assurance

		14.		Narcotic and psychotropic substances, legislation





AE

		Subject Title				Analysis of Environment										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atmospheric pollutants, emissions, imissions, imission limits, air sampling methods

		2.		Outdoor atmosphere: sulfur dioxide, sulfur trioxide, sulfane, nitrogen oxides

		3.		Outdoor atmosphere: ammonia, carbon monoxide, ozone

		4.		Solid phase extraction in air analysis

		5.		Volatile hydrocarbons and polycyclic aromatic hydrocarbons in air

		6.		Indoor atmosphere and emissions measurement - formaldehyde, phenol

		7.		Contaminants in water, basic parameters (pH, COD, BOD)

		8.		Volatile organic compounds in water, head-space analysis

		9.		Purge and trap techniques

		10.		Non-volatile pollutants, extraction, solvent evaporation

		11.		Anorganic pollutants (heavy metals, nitrates, phosphates)

		12.		Soil pollution, soil sampling, pre-concentration of inorganic and organic pollutants

		13.		Pesticides in soils, bioconcetration of persistent organic pollutants

		14.		Polychlorinated dibenzofuranes and dibenzodioxines





AS

		Subject Title				Atomic Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject. Interaction of electrons and electromagnetic radiation.

		2.		Basic principles of optics. Construction of monochromators and polychromators.

		3.		Atomic absorption spectroscopy (AAS): radiation sources and detectors.

		4.		AAS: atomization in flame, electrothermal atomization.

		5.		AAS: interferences and background correction.

		6.		AAS: special technigues,  hydrides generation and determination of Hg.

		7.		Optimalization and signal processing.

		8.		Atomic fluorescence spectroscopy.

		9.		Flame emission spectroscopy.

		10.		Spectrography with spark and arc excitation.

		11.		Optical emission spectroscopy with inductively coupled plasma and direct current plasma.

		12.		Mass spectroscopy with inductively coupled plasma.

		13.		X-ray spectroscopy.

		14.		Electron spectroscopy, surface analysis.





BS

		Subject Title				Bioanalytical Separative Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Bioanalytical methods, their practical application, clinical utilization, medical chemistry

		2.		Principles in combinatorial chemistry and chemical libraries analysis

		3.		Basic principles of biopolymer analysis (DNA, proteins, polysaccharides)

		4.		Biosensors, construction, utilization

		5.		Sensitive immunochemical techniques (ELICA, RIA)

		6.		Enzymatology. Systematical division of enzymes, enzyme kinetics. Immobilized enzymes

		7.		Determination of substrates and enzymatic reaction metabolites

		8.		Experim. techniques of enzymatic methods. Utilization in clinical practice and food industry

		9.		Analysis of the most important groups of biologically significant substances

		10.		Chromatography of biomolecules. HPLC, FPLC

		11.		Affinitive chromatography (including HAPLC), methods based on molecular recognition

		12.		Electroforetic methods and their importance in analysis of biologically significant substances

		13.		Utilization of modern analytical techniques for biopolymers (NMR, X-ray, MS)

		14.		Analytical methods in medical chemistry for new pharmaceuticals development





CM

		Subject Title				Chemical Metrology										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/3 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		SI system of units, history, basic and derived units

		2.		Basic concept of metrology, basic definition and interpretation of basic terms in metrology

		3.		Traceability of chemical measurements

		4.		Reference materialsand their selection

		5.		Certification of reference materials

		6.		Database of CRM COMAR

		7.		Basic statistical principles

		8.		Uncertainties of chemical measurements: theory

		9.		Uncertainties of chemical measurements: examples

		10.		Metrology of chemical laboratory

		11.		Metrological confirmation of analytical laboratory

		12.		Metrological documentation

		13.		Metrological system of Czech Republic and foreing countries

		14.		The best measurement capability





EAM

		Subject Title				Electroanalytical Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I, Physical Chemistry, Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Theoretical base of the electronalytical methods

		2.		Instrumental base of the electronalytical methods

		3.		Conductivity methods

		4.		Dielectrimetric methods

		5.		Potentiometry

		6.		Ion selective electrodes

		7.		Coulometry

		8.		Electrophoretic methods

		9.		Isotachoforetic metods

		10.		Amperometry

		11.		Voltammetry

		12.		Invers stripping voltammetry

		13.		Cyclic voltammetry

		14.		Constant current potentiometry





EMM

		Subject Title				Electromigration Methods										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Modes and principles of electromigration separations

		2.		Transport processes and equilibria during electrophoretic separations

		3.		Detection of separated entities

		4.		Capillary electrophoresis

		5.		Capillary isoelectric focusing. Capillary isotachophoresis

		6.		Micellar- and microemulsion electrokinetic chromatography

		7.		Capillary electrochromatography

		8.		Zone electrophoresis; electrophoresis in gel media

		9.		Two-dimensional procedures in gel electrophoresis, detection techniques

		10.		Immunoelectrophoretic procedures

		11.		Preparative electromigration procedures

		12.		Micro- and macromolecular analytes assay; guidelines for new methods work-out

		13.		Combination of different electromigration procedures

		14.		Application of electromigration methods in study of interactions of analytes





CC

		Subject Title				Combinatorial Chemistry										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to combinatorial chemistry. Methods of fixation on polymer carrier

		2.		Amidic-bond-creating reactions. Aromatic substitution reactions

		3.		Condensation reactions. Cyclo-addition reactions. Grignard reactions

		4.		Michael’s addition. Hetero-cycles-producing reactions

		5.		Multi component reactions. Olefins-producing reactions

		6.		Oxidation reactions. Reduction reactions. Non-aromatic substitution reactions

		7.		Protecting and deprotecting reactions. Others organic reactions with solid phase

		8.		Releasing reactions.  Zeroth grade resins: Core resins

		9.		First grade resins: Linked resins. Neutral core resins, polystyrene

		10.		Electrophilic, halogenated, carbonylated resins. Nucleophilic,hydroxyl core,amino core resins

		11.		Photo-unstable resins. Safety-catch resins. Removing resins. Solid phase reagents

		12.		Resins with amino acids. Structural differences of elements in combinatorial chemistry

		13.		Full libraries. Sub-libraries

		14.		First grade peptide sub-libraries. Second grade peptide sub-libraries





LAC

		Subject Title				Laboratory Course in Analytical Chem. - ENV										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/0/4 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		IR spectrometry

		3.		NMR spectrometry

		4.		Gas chromatography in environmental analysis

		5.		Gas chromatography in environmental analysis

		6.		Liquid chromatography in environmental analysis

		7.		Liquid chromatography in environmental analysis





LAC I

		Subject Title				Laboratory Course in Analytical Chemistry I										Number		402xxx

		Semester:				5

		Weekly Load and Assessment:				0/0/6 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gravimetric determination of iron

		2.		Gravimetric determination of nickel

		3.		Determination of Bi and Pb with EDTA

		4.		Determination of Ca with potassium permanganate

		5.		Iodimetric determination of glucose

		6.		Argentometric determination of halogenides with potentiometric indication

		7.		Potentiometric measurement of pH

		8.		Spectrophotometric determination of Fe





LAC II

		Subject Title				Laboratory Course in Analytical Chemistry II										Number		402xxx

		Semester:				6

		Weekly Load and Assessment:				0/0/4 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Laboratory Course in Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		IR spectrometry

		3.		NMR soectrometry

		4.		Fluorescence spectrometry

		5.		Coulometry

		6.		Gas chromatography

		7.		Liquid chromatography





LAS

		Subject Title				Laboratory Course in Atomic Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/0/2 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		RTG fluorescence analysis

		3.		ICP - emission spectrometry

		4.		Radioanalytical methods





LEAM

		Subject Title				Laboratory Course in Electroanal. Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/0/2

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Coulometry

		2.		Voltamperometry

		3.		Ion selective electrodes

		4.		Flow injections analysis





LQ

		Subject Title				Laboratory Course in Qualitative Analysis										Number		402xxx

		Semester:				4

		Weekly Load and Assessment:				0/0/3 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic operations in qualitative semimicroanalysis.

		2.		Group reactions and confirmatory tests for I.a class cations.

		3.		Group reactions and confirmatory tests for I.b class cations.

		4.		Group reactions and confirmatory tests for II. class cations.

		5.		Confirmatory tests for I.-II. class cations.

		6.		Group reactions and confirmatory tests for III. class cations.

		7.		Confirmatory tests for III. class cations in the mixture.

		8.		Confirmatory tests for I.-III. class cations in the mixture.

		9.		Group reactions and confirmatory tests for IV. and V. class cations.

		10.		Confirmatory tests for I.-V. class cations in the mixture.

		11.		Group reactions and confirmatory tests for I. class anions.

		12.		Group reactions and confirmatory tests for II. class anions.

		13.		Group reactions and confirmatory tests for III. class anions.

		14.		Confirmatory tests for cations and anions in the mixture.





ALAC

		Subject Title				Advanced Lab. Course in Analytical Chemistry										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/0/8 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		NIR laser diode spectroscopy: Analytical applications.

		2.		Microwave spectroscopy: Molecular geometry determination.

		3.		Voltammetry: Study of the redox reactions in the cyclodextrine nanocavity.

		4.		UV/VIS spectroscopy: Study of the reaction kinetics.

		5.		Tunnel scanning  microscope: Nanostructure monitoring of  the solid state surface.

		6.		Fluorescence: Studies of biosystems.

		7.		ESCA: Surface analysis.

		8.		Structure of nanosystems using the UV-VIS and laser induced VIS spectroscopy.

		9.		Description of semiconductor nanoparticles by advanced molecular phys.chemistry methods.

		10.		Electrochemical impedance: Self-assembling system studies..

		11.		The nanostructure study of  the in-situ catalyzer under catalytic reaction conditions

		12.		The crossed molecular beams: Reaction dynamics studies.

		13.		High-resolution laser diode rovibrational spectroscopy.

		14.		Laser kinetic spectroscopy: Time dependent UV-VIS spectra.





LSM

		Subject Title				Laboratory Course in Separation Methods										Number		402xxx

		Semester:				6

		Weekly Load and Assessment:				0/0/2 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gas chromatography

		2.		Liquid chromatography

		3.		Isotachoforetic metods

		4.		Electrophoretic methods





LAQ

		Subject Title				Legal Aspects of Quality										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Quality laws in Czech Republic

		2.		Quality laws in Czech Republic

		3.		Law No.22

		4.		Law No.22

		5.		Environmental laws

		6.		Environmental laws

		7.		Directions in EU

		8.		Directions in EU

		9.		Regulations in EU

		10.		Regulations in EU

		11.		Conformity assessment laws and regulations

		12.		Conformity assessment laws and regulations

		13.		Databases of laws

		14.		Databases of laws





MTQ I

		Subject Title				Methods and Techniques of Quality Improvement I										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/2/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Regression methods in laboratory

		2.		Regression methods in laboratory

		3.		Histograms

		4.		Calibration techniques

		5.		Calibration techniques

		6.		Validation techniques

		7.		SOP: primary methods

		8.		SOP: spectral methods

		9.		SOP: chromatographic methods

		10.		SOP: chromatographic methods

		11.		SOP: electrometric methods

		12.		Reference material choice

		13.		Internal audit: case study

		14.		Personell politics





MTQ II

		Subject Title				Methods and Techniques of Qual. Improvement II										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				0/2/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Statistics of sampling

		2.		Statistics of sampling

		3.		Air sampling

		4.		Water sampling

		5.		Waste sampling

		6.		Soil sampling

		7.		Sampling of biotic matrices

		8.		Varioframs

		9.		Seven tools of quality improvements

		10.		Control charts

		11.		Control charts

		12.		Acceptance control charts

		13.		Legal limits interpretations

		14.		Decision making process





MSA

		Subject Title				Methods of  Structure and Surface Analysis										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic terms

		2.		Structure and geometry of molecules

		3.		Symmetry, point groups

		4.		Linear and circular polarized electromagnetic radiation, chiroptical methods

		5.		Infrared and Raman spectrometry

		6.		Microwave spectrometry

		7.		NMR spectrometry

		8.		Mass spectrometry

		9.		Crystal structure

		10.		X-ray and electron diffraction

		11.		Surface analysis based on detection of electrons

		12.		Surface analysis based on detection of ions

		13.		Surface analysis based on detection of photons

		14.		Scanning microscopy





MI

		Subject Title				Molecular Engineering										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Intermolecular and surface forces

		2.		Molecular assemblies

		3.		Supramolecular engineering

		4.		Ultra-thin organic films

		5.		Self-organizing systems

		6.		Molecular reaction dynamics

		7.		Energy conversion in molecular systems

		8.		Conductive and magnetic organic materials

		9.		Artificial photosynthesis

		10.		Photonic molecular systems

		11.		Development of natural-catalytic-systems-simulating catalysts

		12.		Design of photocatalytic systems on atomic and molecular level

		13.		Molecular rheology

		14.		Tissue engineering





MM

		Subject Title				Molecular Modeling										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Concepts of molecular modeling

		2.		Introduction into computational quantum mechanics

		3.		Advanced ab initio methods

		4.		Empirical force field models

		5.		Potential energy surfaces

		6.		Molecular properties

		7.		Molecular dynamic methods

		8.		Monte Carlo calculations

		9.		Conformational analysis

		10.		Simulations of spectral properties

		11.		Protein structural properties

		12.		Macromolecular complexes

		13.		Solvatation models

		14.		Rational design of new molecules





MS

		Subject Title				Molecular Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisites:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction. Plank's law.The Einstein's theory of spectral transitions.

		2.		Radiation transfer equation. Introduction to the quantitative analysis.

		3.		Introduction to  spectroscopic experiments.

		4.		Radiation sources, optical materials, detectors etc.

		5.		Molecular spectroscopy, theoretical basics. Born-Oppenheimer approximation.

		6.		Microwave spectroscopy: Rotational spectra and molecular structure.

		7.		Infrared and Raman spectroscopy: Molecular vibrations. Normal coordinates.

		8.		Chemical applications of vibrational spectroscopy. Rovibrational spectroscopy.

		9.		Group theory in spectroscopy

		10.		NMR

		11.		Introduction to molecular orbital theory.

		12.		Electronic spectroscopy.

		13.		Photoelectron spectroscopy, ESCA.

		14.		Advanced application of molecular spectroscopy.





RM

		Subject Title				Radioanalytical Methods										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I, II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic nucleus and nuclear radiation. The law of radioactive decay, types of radiation

		2.		Types and principles of nuclear reactions. N-Z diagram.  Kinetics of radiation decay

		3.		Interaction of nuclear radiation with matter. Ionization, absorption of various types of radiation

		4.		Methods of radionuclide identification, determination of the type of radiation and the half-life

		5.		Characteristic features of radioactive substances and principles of experimental techniques

		6.		Activity, specific activity, relation between amount and activity of radionuclides

		7.		Nuclear radiation measurement techniques

		8.		Isotope dilution analysis, sensitivity and accuracy of isotope dilution analysis

		9.		Radiometric titrations

		10.		Radiochromatography and electrophoresis. Analytical chemistry using radioactive tracers

		11.		Radionuclides in the environment

		12.		Quantitative activation analysis, sensitivity of activation analysis, applications

		13.		Application of the Mossbauer effect in analytical chemistry, evaluation of spectra

		14.		Other radioanalytical methods. Radiological safety and radioanalytical operations





S

		Subject Title				Sensors										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Sensors, definitions, classifications

		2.		Sensor functioning principle

		3.		Komplexation receptor-analyte

		4.		Receptor characteristics requirements as a sensor element

		5.		Cation determination sensors

		6.		Anion determination sensors

		7.		Sensors for major neutral analytes

		8.		Mass and temperature sensors

		9.		Electrochemical sensors

		10.		Optical sensors

		11.		Enantiomeric recognition

		12.		Biosensors for nucleic acid fragments

		13.		Self-assembly and self-organization: principles, applications

		14.		Sensor utilization in industry and pollution monitoring and clinical diagnosis





SM

		Subject Title				Separation Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Categorization of separation methods, basic terms

		2.		Distillation and rectification - theory, techniques

		3.		Extraction - theory, techniques

		4.		Other separation methods based on a distribution equilibrium

		5.		Membrane separations

		6.		Separations in forced fields

		7.		Electrophoresis – basic terms, principles and techniques

		8.		Capillary electrophoresis – theory, techniques, instrumentation

		9.		Chromatography – basic terms, principles

		10.		Gas chromatography - theory, techniques, instrumentation

		11.		Liquid chromatography - theory, techniques, instrumentation

		12.		Thin Layer chromatography

		13.		Supercritical fluid chromatography

		14.		Mass spectrometry – basic terms, techniques, instrumentation





SC

		Subject Title				Supramolecular Chemistry										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic principles of supramolecular chemistry

		2.		Specific complexations of cation. Specific complexations of anions

		3.		Specific compexations of neutral substrates

		4.		Complexation equalibrium study

		5.		Supramolecular systems for nanotechnology

		6.		Supramolecular systems for medical utilization

		7.		Study of ligand complexes with important macromolecules

		8.		Ion-selective electrodes, principle, ligand proposition, utilization

		9.		Analytical use of cyklodextrines and macrocyclic compounds

		10.		Enzym modeling in supramolecular chemistry

		11.		Photodynamic therapy. Principle, effect mechanism, exploitation

		12.		Oxidative degradation of foreign substances by model enzymes

		13.		Self-assembly mono-layers (SAM) preparation, characterization, utilization

		14.		Analytical use of supramolecular chemistry





MSC

		Subject Title				Molecular Symmetry in Chemistry										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to symmetry and group theory.

		2.		Symmetry and molecular vibrations.

		3.		Symmetry selection rules.

		4.		Symmetry classification of wavefunctions.

		5.		Permutation-inversion groups.

		6.		Pauli principle.

		7.		Spin statistics weights. Allowed and forbidden states.

		8.		Molecular orbital symmetry.

		9.		Introduction to the ligand field theory.

		10.		Symmetry in chemical reactions.

		11.		Correlation rules from symmetry.

		12.		General symmetry rules. Jahn's rule.

		13.		Bosons and fermions.

		14.		Symmetry in chemistry, physics, biology etc.





QM I

		Subject Title				Quality Management I										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemometrics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		General principles of testing

		2.		Conformity assessment

		3.		Technical standards

		4.		Quality systems in analytical laboratory

		5.		System ISO/IEC 17025

		6.		System ISO/IEC 17025

		7.		OECD GLP

		8.		OECD GLP

		9.		Role of quality manager

		10.		Principles of controlled documentation

		11.		Internal audits

		12.		Management reviews

		13.		Information systems in laboratory

		14.		Quality manual





QM II

		Subject Title				Quality Management II										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				4/0/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Quality manual according to ISO/IEC 17025

		2.		Study plan and quality assurance in GLP systém

		3.		Quality control methods

		4.		Control charts

		5.		Method optimization

		6.		Method optimization

		7.		Validation protocol

		8.		Establishing of validation protocol elements

		9.		Traceability and uncertainty of results in ISO/IEC 17025

		10.		Uncertainty of identification

		11.		Quality assurance methods

		12.		Interlaboratory comparision

		13.		Non-compliance and corrective actions

		14.		Preventive actions





QAAL

		Subject Title				Quality Assurance in Analytical Laboratory										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject, analytical measurements and quality

		2.		Quality assurance systems - OECD Good Laboratory Practice

		3.		Development and standardization of analytical procedure

		4.		Validation, examples of validation study

		5.		Principles of traceability of analytical measurements

		6.		Reference materials, production, certification, use, Comar database

		7.		Internal quality assurance systems

		8.		Control charts, construction, interpretation, examples

		9.		Interlaboratory experiments

		10.		Uncertainty of analytical measurements, principles, examples of calculations

		11.		Basic principles of legal metrology

		12.		Instrumentation, calibration, instrument qualification

		13.		Metrology in analytical laboratory

		14.		Role of international organisations in analytical quality assurance - EURACHEM





TMMS

		Subject Title				Mass Spectrometry										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject and historical survey

		2.		Magnetic and electrostatic sectors, double focusing ion optic

		3.		Ion Cyclotron Resonance with Fourier transformation

		4.		Time of Flight analyzers, quadrupole analyzers, Ion Trap

		5.		Electron Ionization, gas phase ion chemistry, types of ions, metastable transition

		6.		Fragmentation pathways of organic substances. Typical rearrangement reactions

		7.		Positive Ion Chemical ionization. Bronsted acids, proton afinity, reactive fases

		8.		Negative ions. Resource electron capture. Negative ion chemical ionization

		9.		Diral chemical ionization. Field ionization and desorption. Survey of desorption techniques

		10.		Fast atom bombardment. Analysis of peptides and proteins. Nomenclature of fragmentation

		11.

		12.		Matrix assisted laser desorption. Electrospray ionization. High molecular applications

		13.		Hyphenated techniques: RC/MS, LC/MS, MS/MS

		14.		Quantitative Mass Spectrometry, selected ion monitoring. Isotope labelled technique





TMIR

		Subject Title				Measurement of IR and Raman Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Principles of infrared spectroscopy, instrumentation.

		2.		Classical techniques of measurement of infrared spectra.

		3.		Infared spectroscopy and quantitative analysis.

		4.		Surface analysis.

		5.		Instrumentation for reflectance techniques and infrared microspectroscopy

		6.		Chemometric evaluation of spectral data.

		7.		Principles of  Raman spectroscopy.

		8.		Raman spectroscopy and microspectroscopy in the near infrared range.

		9.		Raman spectroscopy and microspectroscopy in the visible range.

		10.		Optimization of experimental conditions for Raman spectroscopy.

		11.		Quantitative analysis using Raman spectroscopy.

		12.		Interpretation of infrared spectra.

		13.		Interpretation of Raman spectra.

		14.		Correlation of infrared and Raman spectra.





TMLS

		Subject Title				Measurement of Luminescence Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic concepts, energetic states of molecule, Jablonski diagram

		2.		Franck-Condon principle, transition moment, quantum yield and quantum efficiency

		3.		Instrumentation, excitation sources, monochromators, cuvettes

		4.		Detection of luminescence radiation

		5.		Measured quantities, excitation-emission matrix, luminescence quenching, Stern-Volmer equation

		6.		Quantum yield measurement by absolute and relative techniques

		7.		Analytical application of luminescence: qualitative analysis, structural effects

		8.		Quantitative analysis

		9.		Luminescence in organic and inorganic analysis

		10.		Detection in chromatography, derivatisation techniques

		11.		Special methods: time-resolved luminescence

		12.		Methods based on energy transfer, Shpolskii effect

		13.		Low temperature techniques, polarisation of luminescence, room temperature phosphorescence

		14.		Chemiluminescence, kinetic measurements, fotoluminescence sensors





NMR

		Subject Title				NMR Technics and Interpretation of Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to NMR spectroscopy

		2.		NMR spectrometer

		3.		NMR spectrum, basic parameters

		4.		Interpretation of 1H NMR spectra

		5.		Homonuclear and heteronuclear decoupling

		6.		13C NMR spectra

		7.		Interpretation of 13C NMR spectra

		8.		Advantages of the combined interpretation of 1H and 13C NMR spectra

		9.		Acquring of 1H spectra

		10.		Technics of acquring of 13C NMR spectra

		11.		NMR spectroscopy of other nuclei

		12.		The basis of 2D NMR spectroscopy

		13.		Homonuclear and heteronuclear shift correlation NMR spectroscopy

		14.		Acquring and processing of 2D NMR spectra





TIE

		Subject Title				Thermodynamics of Ionic Equilibria										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/3/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Chemical thermodynamics of solutions

		2.		Debye-Hückel theory

		3.		Theory of conductivity

		4.		Chemical equilibria in solution

		5.		Protolytic equilibria

		6.		Measurement of acidity, acidity scales

		7.		Graphical presentation of protolytic equilibria

		8.		Complexation equilibria

		9.		Conditional constants

		10.		Graphical and mathematical presentations of complexation equilibria

		11.		Two liquid phase equilibrium

		12.		Oxidation/reduction equilibria

		13.		Predominance area diagrams

		14.		The use of equilibrium data for the modeling in analytical chemistry





ICP

		Subject Title				Introduction to Chemical Physics										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to quantum mechanics. Operators.

		2.		The free particle problem and wave packet. Potential restrictions.

		3.		The Dirac's notation of quantum mechanics. Harmonic oscillator.

		4.		Particle orbital movement. Hydrogen atom.

		5.		Angular momentum in quantum mechanics. Spin.

		6.		Angular momentum coupling.

		7.		Born-Oppenheimer  approximation.

		8.		Atomic orbitals. Pauli principle.

		9.		Slater determinant. Hund's rules.

		10.		Introduction to chemical bond, molecular orbitals. Electronic structure.

		11.		Molecular partition function.

		12.		Absorption of radiation, Spectroscopy. Franck-Condon principle

		13.		Molecular optical activity..

		14.		Molecular dynamics.





MSM

		Subject Title				Multivariate Statistical Methods										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Date matrix and basic operations

		2.		Multivariate distributions

		3.		Experimental distributions

		4.		Operations in data matrix

		5.		Hypotheses testing

		6.		MANOVA

		7.		Preliminary data analysis

		8.		Principal component analysis

		9.		Discrimination analysis

		10.		Cluster analysis

		11.		Fuzzy cluster analysis

		12.		Partial least squares

		13.		Canonical correlations

		14.		Regression analysis






_1166795110.xls
LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FChI		Fyzikální chemie I		PCI		Physical Chemistry I		YES

		FChII		Fyzikální chemie II		PCII		Physical Chemistry II		YES

		FChIII		Fyzikální chemie III		PCIII		Physical Chemistry III		YES

		CIT		Chemicko-inženýrský termodynamika		CET		Chemical Engineering Thermodynamics		YES

		ECh		Elektrochemie		EC		Electrochemistry		YES

		FR		Fázové rovnováhy		PE		Phase Equilibria		YES

		FChV		Fyzikálně-chemické veličiny a jejich měření		PCQ		Physico-Chemical Quantities and their Measuremements		partly

		FChVl		Fyzikálně-chemické vlastnosti látek		PCP		Physico-Chemical Properties of Substances		YES

		FKCh		Fyzikální a koloidní chemie		PCC		Physical Chemistry of Colloidal Systems		YES

		FChFR		Fyzikální chemie dějů na fázových rozhraních		PCPB		Physical Chemistry of Phase Boundaries		YES

		FChEEP		Fyzikální chemie energetických a elektrochemických procesů		PCEEP		Physical Chemistry of Energy and Electrochemical Processes		YES

		FChMKS		Fyzikální chemie makromolekulárních a koloidních soustav		PCMCS		Physical Chemistry of Macromolecular and Colloidal Systems		YES

		FChVR		Fyzikální chemie vodných roztoků		PCAS		Physical Chemistry of Aqueous Solutions		YES

		ChK		Chemická kinetika		CK		Chemical Kinetics		YES

		ChR		Chemická rovnováha		CE		Chemical Equlibria		YES

		KCh		Koloidní chemie		CCS		Chemistry of Colloidal Systems		YES

		LFR		Laboratoř fázových rovnováh		LPE		Laboratory of Phase Equilibria		YES

		LFChTOP		Laboratoř fyzikální chemie-technologie ochrany prostředí		LPCTEP		Laboratory of Physical Chemistry-Technology of Environment Protection		YES

		LFchI		Laboratoř fyzikální chemie I		LPCI		Laboratory of Physical Chemistry I		YES

		LFchII		Laboratoř fyzikální chemie II		LPCII		Laboratory of Physical Chemistry II		YES

		LSMFCh		Laboratoř speciálních metod fyzikální chemie		LSMPC		Laboratory of Special Methods of Physical Chemistry		YES

		OMTZP		Odhadové metody pro technologie a životní prostředí		EMTE		Estimation Methods for Technology and Environment		YES

		PS		Počítačové simulace		CS		Computer Simulations		YES

		ST		Statistická termodynamika		ST		Statistical Thermodynamics		YES

		SCTVT		Stavové chování a termodynamické vlastnosti tekutin		SBTPT		State Behaviour and Thermodynamic Properties of Fluids		YES

		SVM		Struktura a vlastnosti molekul		SPM		Structure and Properties of Molecules		YES

		VMFCh		Výpočetní metody fyzikální chemie		CMPC		Calculation Methods of Physical Chemistry		YES

		ZKCh		Základy kvantové chemie		BPQC		Basic Principles of Quantum Chemistry		YES

		ZTFChP		Základy tvorby fyzikálně-chemických projektů		BPCP		Basics of Physico-Chemical Projects		YES



SUBJECTS
 OF THE DEPARTMENT OF PHYSICAL CHEMISTRY



PCI

		Subject Title				Physical Chemistry I										Number		403xxx

		Semester:				B3

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Basic terminology, thermodynamic system, thermodynamic process, state properties.

		2.		State behaviour of gases, equation of state of ideal gas. Real gas and its behaviour.

		3.		1st law of thermodynamics. Internal energy, heat, work.

		4.		Enthalpy, heat of reaction, standard enthalpy of formation. Hess and Kirchhoff's laws.

		5.		2nd law of thermodynamics, entropy. Entropy changes on selected processes.

		6.		Helmholtz and Gibbs energy, their significance. 3rd law of thermodynamics.

		7.		Partial molar quantities, activity, chemical potential, standard states.

		8.		Material balance of chemical reactions. Equilibrium constant. Equilibria in electrolyte systems.

		9.		Equilibrium composition. Reactions in gaseous phase.

		10.		Galvanic cells, symbols, usage, Nernst equation.

		11.		Basic terminology of chemical kinetics, reaction rate, integration of rate equations.

		12.		Phase equilibria in single-component systems, Clapeyron equation.

		13.		Gibbs phase law, vapour-liquid equilibrium in ideal systems, phase diagrams.

		14.		Solubility of gases in liquids, equilibria in condensed systems.





PCII

		Subject Title				Physical Chemistry II										Number		403xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Real behaviour of gases, liquids and their mixtures (virial and multiconstant equations of state, CS theory).

		2.		Application of the 1st law of thermodynamics, temperature and pressure dependence of state functions.

		3.		Consequences of the 2nd law of thermodynamics, efficiency of heat engines, heat pumps.

		4.		Irreversible processes, Joule-Thomson coefficient, inversion temperature, condensation of gases.

		5.		Energetics of chemical reactions, reaction heat and methods for its determination.

		6.		Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

		7.		Yield of chemical reaction, decompositions of soulid substances, simultaneous equilibria.

		8.		Theory of electrolytical dissociation, equilibria in electrolyte solutions, pH, solubility constants.

		9.		Equilibrium electrochemical cells, classification, cells as energy sources.

		10.		Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

		11.		Ternary systems, Nernst distribution law, phenomena on phase boundaries.

		12.		Diffusion, migration of ions in electric field, conductivity, Kohlrausch law.

		13.		Kinetics of chemical reactions, kinetic experiment and its evaluation.

		14.		Mechanism of chemical reactions, catalysis, photochemistry. Basic types of chemical reactors.





PCIII

		Subject Title				Physical Chemistry III										Number		403xxx

		Semester:				M1

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Introduction, macroskopic and microscopic description, thermodynamics.

		2.		Quantum mechanics: Schrödinger equation, energy of molecules.

		3.		Principles of quantum mechanics: approximations, properties of wave function.

		4.		Elektric properties of molecules: dipol momenta and polarizability of molecules.

		5.		Magnetic properties of moleculesl: diamagnetism and paramagnetism.

		6.		Atomic and molecular spectra.

		7.		Postulates of statistical themodynamics.

		8.		Partition function and thermodynamic quantities.

		9.		Thermodynamic properties of ideal gas.

		10.		Intermolecular forces: nonpolar, polar, symetric and linear particles.

		11.		Real gases and liquids. Virial equation of state.

		12.		Computer experiments. Monte Carlo and molecular dynamics.

		13.		Kinetic theory: introduction.

		14.		Transport properies: flow of idael gas, diffusion, heat conductivity,  viscosity.





CET

		Subject Title				Chemical Engineering Thermodynamics										Number		403xxx

		Semester:				B5

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Thermodynamic systems, variables, units, description of states.

		2.		State behaviour of fluids (ideal gas, real gas, liquids, mixtures).

		3.		Classification of thermodynamic processes.

		4.		Changes of energy work and heat. Internal energy an enthalpy.

		5.		Thermochemistry.

		6.		Thermodynamic laws and their implications.

		7.		Chemical equilibrium. Spontaneous chemical reaction

		8.		Equilibrium constant of chemical reaction. Response of equilibria to the conditions.

		9.		Chemical equilibrium with enthalpy balance.

		10.		Phase equilibria of pure substances. Classification of phase transitions.

		11.		Gibbs phase rule. Phase diagrams.

		12.		Phase equilibria in one-component systems (fusion, vaporization, sublimation)

		13.		Phase equilibria in two-component systems. VLE, LLE, SLE.

		14.		Phase equilibria in multi-component systems.





EC

		Subject Title				Electrochemistry										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Processes taking part on electrodes.

		2.		Electric double layer and its structure, adsorption, potentials and thermodynamics.

		3.		Mass transfer, reversibility.

		4.		Kinetics of electrode reactions.

		5.		Classification of electrochemical techniques and methods.

		6.		Potentiostatic methods (chronoamperometry, chronocoulometry, polarography).

		7.		Pulsing methods with analytical utilization.

		8.		Stripping  analysis.

		9.		Galvanostatic methods.

		10.		Cyclic voltammetry, rotating electrodes.

		11.		AC - techniques and measurement of faradaic impedance.

		12.		Coulometry and preparative electrolysis.

		13.		Combination of electrochemistry with other methods.

		14.		Optical electrochemistry, photoelectrochemistry, electrochemiluminiscence.





PE

		Subject Title				Phase Equilibria										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				State Behaviour and Thermodynamic Properties of Fluids

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Mixing, excess and solution properties.

		2.		Partial molar quantities in liquid and solid solutions.

		3.		Chemical potential, fugacity, activity and standard states.

		4.		Thermodynamic stability, general equations of phase equilibria.

		5.		Thermodynamic solution models: athermal, regular solution, local composition, chem. interaction.

		6.		Vapor-liquid equilibrium: experiment, consistency, correlation.

		7.		Vapor-liquid equilibrium: calculation and estimation.

		8.		Vapor-liquid equilibrium at high pressures, retrograde phenomena.

		9.		Solubility of gases in liquids: experiment and thermodynamic description.

		10.		Solubility of gases in liquids: effects of temperature and pressure, estimation.

		11.		Liquid-liquid equilibrium: experiment, calculation and correlation in binary systems.

		12.		Liquid-liquid equilibrium in multicomponent systems.

		13.		Solid-liquid equilibrium: experiment, phase diagrams.

		14.		Solid-liquid equilibrium: calculations for immiscible, miscible, and compound-forming solids.





PCQ

		Subject Title				Physico-Chemical Quantities and their Measuremements										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Temperature scales, their definitions and applications.

		2.		Definition of thermodynamic temperature and its units.

		3.		Methods for accurate measurements of temperature and electric resistance. Thermometeres, thermocouples.

		4.		Concept of pressure. Pressure generation, pressure standards.

		5.		Measurement of pressure, mechanical and electrical transducers.

		6.		Vacuum. Vacuum generation, vacuum pumps, measurement of low pressures.

		7.		Methods for measurements of volumetric properties. Direct PVT methods.

		8.		Pycnometers, application of methods, examples of PVT devices.

		9.		Indirect methods (vibrating-tube densimeter, buoyancy methods, speed-of-sound methods).

		10.		Analysis of effects related to density (temperature, pressure, sample purity).

		11.		Heat. Measurements of heat effects, calorimetry.

		12.		Methods of purification. Methods for evaluation of purity of samples.

		13.		Laboratory excercises.

		14.		Excursion at the Department of Physical Chemistry (selected experimental techniques).





PCP

		Subject Title				Physico-Chemical Properties of Substances										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/4 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Physico chemical data.How to get them and how to use them.

		2.		Identification of chemical compounds and their mixtures (graphic, textual, electronic).

		3.		Primary, secondary and tertiary chemical literature .

		4.		Periodical abstract journals, Chemical Abstracts Service.

		5.		Non-periodical abstract literature (Gmelin, Beilstein).

		6.		Basic rules of sophisticated storage and retrieval of data.

		7.		Sorting, indexing, keys.

		8.		Utilization of relational data base management systems.

		9.		Databases of physico chemical data.

		10.		Data sharing and exchange.

		11.		Network protocols.

		12.		Retrieval of data on internet.

		13.		Development of web documents.

		14.		Web project.





PCC

		Subject Title				Physical Chemistry of Colloidal Systems										Number		403xxx

		Semester:

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Real behaviour of gases, liquids and their mixtures. Application of the First Law of thermodynamics.

		2.		Consequences of the Second Law of thermodynamics. Efficiency of heat engines. Heat pumps.

		3.		Irreversible processes. Joule-Thomson coefficient, inversion temperature. Condensation of gases.

		4.		Energetics of chemical reactions. Reaction heat and methods for its determination.

		5.		Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

		6.		Yield of chemical reaction. Decompositions of solid substances. Simultaneous equilibria.

		7.		Equilibria in electrolyte solutions, pH, solubility product. Galvanic cells.

		8.		Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

		9.		Ternary systems, Nernst distribution law.

		10.		Diffusion. Migration of ions in electric field. Conductivity. Kohlrausch's law.

		11.		Kinetics of chemical reactions, kinetic experiment and its evaluation.

		12.		Mechanism of chemical reactions. Catalysis. Photochemistry. Basic types of chemical reactors.

		13.		Interfacial phenomena, adsorption.

		14.		Classification of dispersed systems, sedimentation. Membrane equilibria. Electrokinetic phenomena.





PCPB

		Subject Title				Physical Chemistry of Phase Boundaries										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		The balance equations

		2.		Thermodynamics of open systems

		3.		Fundamentals of non-equilibrium thermodynamics

		4.		Electrokinetic phenomena

		5.		Liquid-junction potential

		6.		Membrane equilibria

		7.		Water transport through a membrane

		8.		Transport phenomena

		9.		Methods of the diffusion coefficients determination

		10.		Membrane separation processes

		11.		Determination of transport parameters of membranes

		12.		Surface phenomena

		13.		Adsorption

		14.		Methods of sorption determination





PCEEP

		Subject Title				Physical Chemistry of Energy and Electrochemical Processes										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Preface, basic definitions and concepts

		2.		State behaviour

		3.		Stae behaviour, complex equations of state, liquids

		4.		Basic thermodynamics

		5.		Thermochemistry

		6.		Thermodynamics of real fluids

		7.		Thermodynamics of real fluids

		8.		Thermodynamics of phase equilibria

		9.		Thermodynamics of electrolyte solutions

		10.		Equilibria of electrolyte solutions

		11.		Electrochemical cells, overpotential, electrode potential

		12.		Kinetics of electrode processes, impedance spectroscopy

		13.		Polarization

		14.		Membrane potentials, ionexes





PCMCS

		Subject Title				Physical Chemistry of Macromolecular and Colloidal Systems										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Classification of colloidal systems.

		2.		Kinetic properties of dispersion systems.

		3.		Sedimentation and sedimentation equlibria. Viscosity.

		4.		Rayleigh scattering - principles and applications.

		5.		X - ray diffraction. Quasielastic light scattering.

		6.		Polymers: Flory - Huggins equation.

		7.		Phase separation in solution of polymers.

		8.		Conformation of macromolecules: Helices and Coils.

		9.		Thermodynamic and transport properties of dilute solutions of polymers.

		10.		Distribution functions and average molar mass of polymers.

		11.		Macromolecular gels.

		12.		Micelle colloids: formation, structure and properties.

		13.		Heterogeneous dispersions, their rise and stability.

		14.		Lyophobic sols and gels.





PCAS

		Subject Title				Physical Chemistry of Aqueous Solutions										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Water and aqueous solutions (occurrence, environmental aspects, structure, physico-chemical properties)

		2.		State behaviour and thermodynamic data for water

		3.		Behaviour of water in the critical region

		4.		Transport properties of water (viscosity, thermal conductivity, speed of sound)

		5.		Electric and dielectric properties of water (ion product, conductivity, dielectric constant)

		6.		Thermodynamics of solutions (concentrations, standard states, activity and osmotic coefficients)

		7.		Thermodynamics of solutions (volumetric and thermal properties, experimental techniques)

		8.		Solvent-solute interactions (Born equation, solutions structure)

		9.		Ionic interactions and activity coefficients

		10.		Standard thermodynamic quantities (quantities of formation, Helgesson's model, fluctuation theory)

		11.		Solubility in water (organic substances, gases, non-electrolytes in solutions of electrolytes)

		12.		Equilibria L-L, L-G, S-L, S-G in wide ranges of temperature and pressure

		13.		Critical behaviour of mixtures and solutions

		14.		Dilute solutions in the vicinity of critical point of water





CE

		Subject Title				Chemical Equilibria										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Stoichiometry and mass balance equations.

		2.		Equilibrium conditions in the stoichiometric form.

		3.		Chemical equilibrium calculations for a simple system.

		4.		Equilibrium calculations when a condensed solution is present.

		5.		Influence of reaction conditions on the equilibrium.

		6.		Looking for the optimal reaction conditions for a simple system.

		7.		Mathematical tools (method of Lagrangian multipliers).

		8.		Mathematical tools (Kuhn-Tucker conditions).

		9.		Equilibrium conditions in the non-stoichiometric form.

		10.		Algorithm for calculation of chemical equilibria for heterogeneous systems.

		11.		Choice of the first approximation.

		12.		Solution of the complex problem.

		13.		Interpretation of results of chemical equilibrium calculations.

		14.		Input thermochemical data





CK

		Subject Title				Chemical Kinetics										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Reaction rate, kinetic equations .

		2.		Temperature dependence of reaction rates.

		3.		Theories of chemical kinetics.

		4.		Kinetic analysis of homogeneous reactions.

		5.		Simultaneous homogeneous reactions.

		6.		Reaction mechanism .

		7.		Homogeneous flow reactions.

		8.		Isothermal and adiabatic homogeneous flow reactors.

		9.		General catalysis.

		10.		Heterogeneous catalysis.

		11.		Catalytic reactors.

		12.		Kinetic analysis of heterogeneous reactions .

		13.		Homogeneous catalysis.

		14.		Kinetics of enzymatic reactions.





CCS

		Subject Title				Chemistry of Colloidal Systems										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Classification of colloidal systems. Distribution functions of particle sizes.

		2.		Properties of phase boundaries - interface and surface tension

		3.		Curved interfaces, capilary phenomena

		4.		Surface films

		5.		Adsorption on solid surfaces

		6.		Electrical properties of phase boundaries.

		7.		Kinetic properties of dispersion systems determined by the thermal motion.

		8.		Osmosis and membrane equilibria.

		9.		Sedimentation and sedimentation equilibria. Viscosity.

		10.		Optical properties of disperzion systems.

		11.		Lyophobic sols.

		12.		Emulsions, foams, aerosols, solid sols.

		13.		Associative (micellar) colloids.

		14.		Colloidal solutions of polymers, gels.

				Klasifikace disperzních soustav. Distribuční funkce velikosti částic.

				Vlastnosti fázových rozhraní - povrchové a mezifázové napětí.

				Zakřivená fázová rozhraní, kapilární jevy.

				Povrchové filmy.

				Adsorpce na tuhých površích.

				Elektrické vlastnosti fázových rozhraní.

				Kinetické vlastnosti disperzních soustav odvozené z tepelného pohybu.

				Osmóza a membránové rovnováhy

				Sedimentace a sedimentační rovnováha. Viskozita.

				Optické vlastnosti disperzních systémů.

				Lyofobní soly

				Emulze, pěny, aerosoly a tuhé soly.

				Asociativní (micelární) koloidy.

				Koloidní roztoky vysokomolekulárních látek, gely.





LPE

		Subject Title				Laboratory of Phase Equilibria										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/4

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Ebulliometric determination of vapor pressures of pure liquids.

		2.		Limiting activity coefficients by the inert gas stripping method.

		3.		Limiting activity coefficients by comparative ebulliometry.

		4.		Turbidimetric determination of liquid-liquid equilibrium in binary systems.

		5.		Determination of liquid-liquid equilibria in ternary systems by the direct analytical method.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LPCTEP

		Subject Title				Laboratory of Physical Chemistry-Technology of Environment Protection										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Solubility of gases in liquids.

		2.		Diffusion coefficients of electrolytes by the capillary method.

		3.		Heat capacities of liquids.

		4.		Calibration of resistance thermometers.

		5.		Henry's law constants of VOCs in water.

		6.		Vapor-liquid equilibrium in binary systems.

		7.		Determination of activation energy for first-order and second-order chemical reactions.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LPCI

		Subject Title				Laboratory of Physical Chemistry I										Number		403xxx

		Semester:				B3

		Weekly Load and Assessment:				0/0/4

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Ideal-gas equation of state - determination of molar mass by V. Meyer's method

		2.		One-component phase equilibrium - saturated vapor pressure of liquids

		3.		Phase diagrams of two-components condensed system - solid-liquid equilibrium

		4.		Colligative properties - freezing point depression

		5.		Temperature dependence of solubility of salts

		6.		Calorimetry I - heat of solution of inorganic salts

		7.		Calorimetry II - enthalpy of combustion

		8.		Kinetics of first-order reaction

		9.		Conductivity of electrolytes - solubility product, infinite-dilution molar conductivity

		10.

		11.

		12.

		13.

		14.





LPCII

		Subject Title				Laboratory of Physical Chemistry II										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Two-components phase equilibrium - vapor-liquid equilibrium

		2.		Phase diagram of three-components condensed system - liquid-liquid equilibrium

		3.		Partial molar volumes in binary system

		4.		Measurement of cell electromotive force - determination of activity coefficient of electrolyte

		5.		Kinetics of second-order reaction

		6.		Activation energy of first- and second-order reactions

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LSMPC

		Subject Title				Laboratory of Special Methods of Physical Chemistry										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/8

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Determination of heat of combustion by Parr 1351 bomb calorimeter

		2.		Diffusion coefficients of electrolytes by capillary method

		3.		Measurements of surface tension of liquids

		4.		Vapor-phase osmometry

		5.		Reaction kinetics of consecutive reactions using UV/VIS spectrophotometry

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





EMTE

		Subject Title				Estimation Methods for Physical Chemical Properties										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics I, Physics I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Software tools for the use in estimation methods (Excel, Maple,…).

		2.		Classification of estimation methods. Calculation of uncertainty of estimated value.

		3.		Molecular parameters: dipole moment, molar refraction, gyration radius.

		4.		Critical properties, influence of molecular size and shape on crit.properties.

		5.		Density of saturated and of compressed liquid.

		6.		PVT behaviour of gases: virial, cubic and more complex equations of state.

		7.		Properties of saturated liquid and vapour: vapour pressure, enthalpy of vaporization, heat capacity.

		8.		Thermochemical properties of ideal gas.

		9.		Viscosity of gases and liquids.

		10.		Heat conductivity of gases and liquids.

		11.		Diffusion coefficients in binary systems, surface tension.

		12.		Esimation of activity coefficients of non-electrolyte mixtures (UNIFAC).

		13.		Distribution of chemicals in evironment: octanol - water partition coefficient.

		14.		Distribution of chemicals in evironment: solubility, Henry's law constant.





CS

		Subject Title				Computer Simulations										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				1/1/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Statistical thermodynamics: ensembles, probabilities

		2.		Models: lattice and continuous, description of molecules, fluids, proteins

		3.		Molecular dynamics: integration of equations of motion (Verlet and Gear methods)

		4.		MD: isothermal and isobaric ensembles

		5.		MD: rigid molecules, molecules with rigid bonds (SHAKE algorithm)

		6.		Monte Carlo: MC integration, Markov chains, Metropolis sampling

		7.		Random numbers: algorithms, continuous and discrete distributions

		8.		MC: rigid molecules, MC in other ensembles

		9.		MC: non-Boltzmann sampling

		10.		Computer experiment: choice of method and conditions, start of simulation

		11.		Periodic boundary conditions, long range forces

		12.		Measurements, statistical analysis of time series, error estimation

		13.		Entropic quantities (thermodynamic integration, Widom)

		14.		MD: kinetic quantities, equilibrium and non-equilibrium methods





ST

		Subject Title				Statistical Thermodynamics										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Axioms of phenomenological thermodynamics. Concept of statistical thermodynamics

		2.		Axioms of statistical thermodynamics. Statistical ensembles.

		3.		Probability in the microcanincal and canonical ensemble.

		4.		Partition function a thermodynamic quantities.

		5.		Ideal gas. Translational, rotational, and vibrational contributions.

		6.		Ideal crystal. Einstein model, Debye model.

		7.		Intermolecular forces. Pair intermolecular potentials.

		8.		Configurational integral, configurational thermodynamc functions.

		9.		Real gas, virial expansion.

		10.		Internal structure of liquids. Pair distribution function.

		11.		Computer experimens. Monte Carlo and molecular dynamics methods.

		12.		Perturbation theories of liquids.

		13.		Integral equation theories.

		14.		Negative thermodynamic temperature. Entropy and arrow of time.





SBTPT

		Subject Title				State Behaviour and Thermodynamic Properties of Fluids										Number		403xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Critical point and PVT behaviour of real fluids

		2.		Intermolecular interactions, Lennard - Jones potential

		3.		Virial equation of state

		4.		Equations of state for real fluids

		5.		Corresponding states principle and its application

		6.		PVT behaviour of real mixtures

		7.		Thermodynamic properties of ideal gas

		8.		Residual quantities of real gas

		9.		Thermodynamic properties of real fluids

		10.		Calculation of heat and work at different conditions

		11.		Partial molar quantities

		12.		Fugacity and chemical potential

		13.		Phase equilibria of single-component systems

		14.		Vapour pressures and enthalpies of vaporization (exp. and estimation methods, correlation equations).





SPM

		Subject Title				Structure and Properties of Molecules										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Physical Chemistry

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Principles of group theory

		2.		Point groups of symmetry

		3.		Matrix representation of groups, irreducible representations

		4.		Symmetry of molecular orbitals, principle of conservation of molecular symmetry

		5.		Introduction into spectroscopy: classes of spectra, transition moment, Raman spectra

		6.		Rotational spectra, the Stark effect, internal rotation of molecules

		7.		Vibrational spectra of two-atomic molecules, vibrational-rotational interactions

		8.		General coordinates, Lagrange equations

		9.		Vibrational spectra of multiatomic molecules, the FG-analysis

		10.		Symmetry of normal vibrations

		11.		Electronic spectra, Franck-Condon principle

		12.		Roengten spectra, photoelectronic spectroscopy

		13.		The Zeeman effect, electronic spin resonance

		14.		Nuclear magnetic resonance: screening effect, spin-spin interactions





IMPC

		Subject Title				Introduction to Molecular Physical Chemistry										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		1. Úvod: makroskopický a mikroskopický popis systému, základy termodynamiky.

		2.		2. Kvantová mechanika: Schrödingerova rovnice, energie molekul.

		3.		3. Základy kvantové chemie: používané aproximace, vlastnosti vlnové funkce.

		4.		4. Elektrické vlastnosti molekul: dipólový moment a polarizovatelnost molekul.

		5.		5. Magnetické vlastnosti molekul: diamagnetismus a paramagnetismus.

		6.		6. Atomová a molekulární spektra: absorpce záření molekulami.

		7.		7. Principy statistické termodynamiky: postuláty statistické termodynamiky.

		8.		8. Boltzmanovo rozdělení: statistické výpočty termodynamických funkcí.

		9.		9. Termodynamická funkce ideálního plynu.

		10.		10. Mezimolekulární síly: nepolární, polární, symetrické a molekulární částice.

		11.		11. Popis reálného plynu a kapaliny: Viriální rozvoj, distribuční funkce.

		12.		12. Simulace: Metoda molekulární dynamiky a metody Monte Carlo.

		13.		13. Kinetická teorie: Model bodových částic, rozdělení rychlostí.

		14.		14. Transportní veličiny: Tok, difúze, tepelná vodivost, viskozita.





CMPC

		Subject Title				Calculation Methods of Physical Chemistry										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				1/1/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Influence of rounding errors on results of the calculation procedures. Simple examples of ill-conditioned problems.

		2.		Mathematical formulation of the physical--chemistry problem. Non-physical and parasitic solutions.

		3.		Calculation of the equilibrium state of a simple system (adiabatic temperature, volume from an equation of state (EOS), degree of conversion etc.)

		4.		Calculation of the equilibrium state of a complex system (more than one non-linear equation, calculation of vapour pressure from EOS).

		5.		Chemical equilibrium calculation for complex systems.

		6.		Calculation of simple dynamic models (chemical kinetics).

		7.		Continuation of the point 6.

		8.		Transport properties. Calculation of temperature and concentration as functions of time t and x,y,z variables. Stationary solution.

		9.		Continuation of the point 8.

		10.		Solution of the Schrődinger eq., calculation of eigenvalues (quantum numbers) of operators.

		11.		Introduction to the statistical elaboration of experimental data. Basic characteristics.

		12.		Calculation of adjustable parameters for linear models (Langmuir's isotherm).

		13.		Calculation of adjustable parameters for non-linear models (Wilson eq.)

		14.		Hypothesis testing (significance of the difference between two sets of expeerimental data).





BPQC

		Subject Title				Basic Principles of Quantum Chemistry										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Basic postulates, the wave function

		2.		Representation of observables, operatores, eigenvalues

		3.		Schrodinger equation, Hamiltonian, the particle in a box

		4.		The linear harmonic oscillator

		5.		Operators of angular momentum

		6.		The hydrogen atom, spin of particles

		7.		Matrix representation of the Schroedinger equation, numerical methods

		8.		Quantum representation of molecules.

		9.		Many-particles problem, Slater determinant

		10.		Hamiltonian of molecules, the SCF approach, Roothaan equations

		11.		Hueckel orbitals, the EHT method, Slater orbitals

		12.		Ab initio calculations, correlation energy

		13.		Prediction of the molecular properties: heat of formation, orbital energies

		14.		Prediction of the molecular properties: population analysis, geometry optimization





BPCP

		Subject Title				Basics of Physico-Chemical Projects										Number		403xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		General requirements for technical project elaboration. DTP software available for students.

		2.		Basic vector-graphics skills. Drawing simple laboratory equipment.

		3.		Introduction to typography. The most popular typographic errors. Combination of text and graphics.

		4.		Typesetting of mathematical equations and their export / import.

		5.		Typesetting of chemical structures and equations, their export / import.

		6.		Documentation of a computing program. Drawing a computer algorithm (e.g. calculation of vapour-liquid equilibrium).

		7.		Drawing of complex graphs and multi-component phase diagrams.

		8.		Graphical documentation of experimental apparatus.

		9.		Student project - design of a technical graphics.

		10.		Design of technical animation (Carnot cycle).

		11.		Digital photography for technical purposes.

		12.		Principles of design of posters and presentations. Printing posters. Preparation of data for a DTP studio.

		13.		Electronic documents in different formats.

		14.		Final project.
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LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		BV		Bilanční výpočty		BC		Balance Calculations		A

		UCHT		Úvod do chemických technologií		ICT		Introduction to Chemical Technologies		N

		CHI1		Chemické inženýrství I		UO1		Unit Operations of Chemical Engineering I		A

		LCHI		Laboratoř chemického inženýrství		UOL		Unit Operations Laboratory		N

		CHIP		Chemicko-inženýrský projekt		CEP		Chemical Engineering Project		A

		CHI2		Chemické inženýrství II		UO2		Unit Operations of Chemical Engineering II		A

		IBP		Inženýrství biologických procesů		EMBP		Engineering Methods in Biological Processes		A

		CHPŽP		Chemický průmysl a životní prostředí		EPCI		Environmental Protection in Chemical Industry		A

		HTP1		Hydromechanické a tepelné procesy I		FMHT1		Fluid Mechanics and Heat Transfer - I		A

		SPCHI		Semestrální projekt oboru chemické inženýrství		SPCE		Semestral Project in Chemical Engineering		A

		CHI3		Chemické inženýrství III		UO3		Unit Operations of Chemical Engineering III		A

		PVCHI		Programové vybavení pro chemické inženýry		SWCE		Software for Chemical Engineers		A

		TT		Technická termodynamika		ACET		Applied Chemical Engineering Thermodynamics		N

		DP		Difúzní procesy		MTP		Mass Transfer Processes		N

		PSI		Procesní a systémové inženýrství		PSD		Process and System Design		A

		LOCHI1		Laboratoř oboru chemické inženýrství I		SL1		Specialized Laboratory I		A

		DPV		Difúzní procesy - výpočty		MTPMM		Mass Transfer Processes for Mathematical Modelling		N

		HTP2		Hydromechanické a tepelné procesy II		FMHT2		Fluid Mechanics and Heat Transfer - II		A

		SPB		Separační procesy v biotechnologiích		SPB		Separation Processes in Biotechnology		A

		PI		Produktové inženýrství		PE		Product Engineering		A

		BI		Bezpečnostní inženýrství		PSR		Process Safety and Reliability		A

		RBI		Reaktorové a bioreaktorové inženýrství		RBE		Reactor and Bioreactor Engineering		A

		LOCHI2		Laboratoř oboru chemické inženýrství II		SL2		Specialized Laboratory II		A

		PP		Procesní projekt		PD		Process  Design		A

		IDS		Informační a databázové systémy		IDS		Information and Database Systems		A

		ACHPP		Aparatura chemického a potravinářského průmyslu		ECFI		Equipment of Chemical and Food Industry		N

		PAOŽP		Procesy a aparáty ochrany životního prostředí		FEE		Fudamentals of Environmental Engineering		N

		VPJ		Vyšší programovací jazyky		HPL		Higher Programming Languages		A

		VPS		Využití počítačových sítí		UCN		Utilisation of Computer Networks		A



SUBJECTS
 OF THE DEPARTMENT OF CHEMICAL ENGINEERING



BC

		Subject Title				Balance Calculations										Number		409xxx

		Semester:				B1

		Weekly Load and Assessment:				0/2

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

		2.		Mixtures and their composition, conversion of concentration data. Examples.

		3.		Chemical formulas. Examples.

		4.		Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

		5.		Fundamentals of material balances, block diagram and description of the process. Examples.

		6.		Steady-state balancing of the system without chemical reaction. Examples.

		7.		Solution of selected problems.

		8.		Solution of selected problems.

		9.		Test. Chemical reaction - stoichiometric calculations. Examples.

		10.		Solution of selected problems.

		11.		Balancing of the system with chemical reaction, conversion, yield. Examples.

		12.		Solution of selected problems.

		13.		Complex balancing problems. Examples.

		14.		Test.





ICT

		Subject Title				Introduction to Chemical Technologies										Number		409xxx

		Semester:				B2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Unit Operations I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Hydrogen and some other technical gases (nitrogen, oxygen, argon, carbon dioxide).

		2.		Production of sulfuric acid.

		3.		Production of ammonia.

		4.		Production of nitric acid.

		5.		Production of phosphoric acid.

		6.		Production of one- and multi-component industrial fertilizers.

		7.		Electrochemical production of sodium hydroxide, chlorine and chlorates.

		8.		Chemical processing of coal.

		9.		Production of iron, steel and color metals.

		10.		Chemical processing of wood.

		11.		Chemical processing of crude oil - AVD.

		12.		Selected technologies from petrochemistry - ethylene unit.

		13.		Selected technologies from food technology - fermentation and sugar industry.

		14.		Selected technologies from food technology - fat processing.





UO1

		Subject Title				Unit Operations of Chemical Engineering I										Number		409xxx

		Semester:				B4

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Basic terminology. Systems. Principles of balancing. Mass and mole balance.

		2.		Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

		3.		Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

		4.		Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

		5.		Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

		6.		Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

		7.		Heat exchangers: types and design. Evaporators: types and design. Crystallization.

		8.		Diffusion separation processes. Mass exchangers. Equilibrium plate.

		9.		Membrane separation processes, modules, types of membranes, driving forces. Design.

		10.		Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

		11.		Flash and differential distillation of binary mixtures. Rectification in staged column.

		12.		Absorption: equipment, staged and packed columns. Adsorption.

		13.		Drying of solids, enthalpic humidity chart. Batch and continual dryers.

		14.		Chemical reactors and bioreactors, basic types. Material and enthalpy balance.





UOL

		Subject Title				Unit Operations Laboratory										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/0/3 credit with grade

		Credit:				2

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

				Students work in groups (3 persons in group).They are asked to write common report on each

				experiment (6 reports total).The report for each experiment must be handed in one week.

				It is accepted after successful discussion of measured data, calculations and conclusions.

				Laboratory is equipped with 15 apparatuses, list  of them is as follows:

				1) Pressure drop in tubes and fittings      2) Packed column hydraulics

				3) Centrifugal pump - characteristic curve   4) Agitated vessel

				5) Frame filter    6) Fluidisation column    7) Sedimentation column

				8) Ball mill        9) Double pipe heat exchanger

				10) Heat exchanger steam-air with extended surface  11) Shelf dryer

				12) Continuous packed distillation column

				13) Cascade of mixed reactors   14) Reverse osmosis

				15)  Packed absorption column





CEP

		Subject Title				Chemical Engineering Project										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/1/0 credit with grade

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physical Chemistry I, Unit Operations I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-elasticity. Anisotropic materials.

		2.		Unit Operations I to practical and more complex problems, e.g., problems consisting of

		3.		several unit operations, problems requiring more advanced methodologies of solution than

		4.		those used in the basic course of chemical engineering etc. Assigned projects simulate (on

		5.		the level corresponding to the knowledge of students) real industrial problems in production

		6.		plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the

		7.		team-work. The project is comprehensive and it includes problem analysis, selection of the

		8.		suitable method of solution, survey of required data and the actual solution of the problem.

		9.		Students have to prepare the report describing the problem, its solution and results and this

		10.		report has to be defended in the final consultation with the professor, who supervised the

		11.		progress of the work during the semester.

		12.

		13.

		14.





UO2

		Subject Title				Unit Operations of Chemical Engineering II										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

		2.		Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

		3.		Single-phase flow through porous material, pressure drop. Multi-phase flow.

		4.		Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

		5.		Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

		6.		Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

		7.		Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

		8.		Mass transfer by convection and diffusion. Mass transfer between phases.

		9.		Mass transfer in staged and continuous separation processes.

		10.		Continuous rectification of binary and multicomponent mixtures.

		11.		Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

		12.		Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow.

		13.		Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

		14.		Adsorption and chromatography. Crystallization from solutions. Crystallizers.





EMBP

		Subject Title				Engineering Methods in Biological Processes										Number		409xxx

		Semester:				B5, M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Elements of cell biology.

		2.		Enzymes: structure, mechanism of action, kinetics, immobilization, applications.

		3.		Elementary cell physiology.Metabolic control.Metabolic pathways.Energy production in cells.

		4.		Elements of genetic engineering. Genetically modified organisms.

		5.		Cell growth, batch and continuous cultures. Kinetics of microbial growth.

		6.		Structured and unstructured models of cell growth. Mass-transport and cell growth.

		7.		Stoichiometry and energy aspects of cell growth. Stoichiometry of product formation.

		8.		Metabolic flux analysis. Control of metabolic pathways, metabolic engineering.

		9.		Fermenters and bioreactors. Choice of cultivation method. Batch and continuous cultivation.

		10.		Choice of bioreactor, scale-up, control. Modelling of bioreactors.

		11.		Isolation and purification of microbial products.

		12.		Mixed microbial populations in nature and industry. Modelling and analysis, applications.

		13.		Bioprocesses based on application of plant cell cultures. Reactors, cultivation methods.

		14.		Bioprocesses based on application of mammalian cell cultures. Reactors, cultivation methods.





EPCI

		Subject Title				Environmental Protection in Chemical Industry										Number		409xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Impact of process industries upon the environment, food cycle, energy sources.

		2.		Methods of environmental engineering, physical and chemical processes.

		3.		Air pollution control, global imlications of air pollution.

		4.		Gaseous, vapourous and solid particulate pollutants.

		5.		Solid particles characteristics, particle size distribution, efficiency of separation.

		6.		Control devices for particulate contamitants, gravitational settlers.

		7.		Centrifugal collectors, wet collectors, fabric filtration, electrostatic precipitation.

		8.		Absorption and chemisorption used in environmental protection.

		9.		Adsorption, continuous and batch arrangement, condensation and combustion.

		10.		Water quality requirements, sedimentation, filtration, calculation of settlers.

		11.		Coagulation, influence of mixing on flocculation, power input of various mixers.

		12.		Biochemical water treatment, biodegradable organic wastes, biological oxygen demand.

		13.		Dissolved oxygen balance, aeration capacity calculation.

		14.		Solid waste management.





FMHT1

		Subject Title				Fluid Mechanics and Heat Transfer - I										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction to fluid mechanics, history. Hydrostatics.

		2.		Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

		3.		Conservation of mass, linear momentum and energy. Inviscid flow.

		4.		Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

		5.		Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

		6.		Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

		7.		Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

		8.		Introduction to heat transfer. One-dimensional steady-state heat conduction.

		9.		Unsteady-state one-dimensional heat conduction. Fourier method.

		10.		Heat convection in laminar fluid flows.

		11.		Heat transfer at film condensation and free convection.

		12.		Heat transfer in turbulent flows. Methods of analogy.

		13.		Heat radiation, fundamental concepts and relations.

		14.		Radiation shields, effects of radiation on measurement of flowing gas temperature.





SPCE

		Subject Title				Semestral Project in Chemical Engineering										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Students work individually on topics, which they choose from the list of topics offered and

		2.		authorized by Institute, and are led by a supervisor. A brief written report on results of work is

		3.		required, as well as a public presentation in closing seminar. Final evaluation depends on a

		4.		grade proposed by the project supervisor and on the level of presentation of results.

		5.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





UO3

		Subject Title				Unit Operations of Chemical Engineering III										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Unit Operations od Chemical Engineeering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Phenomena described by distribution functions. Random processes, basic concepts.

		2.		Nonideal flow, distribution of residence times, dispersion coefficients.

		3.		Crystallisation - basic principles, phase equilibria, fractional crystallization.

		4.		Population balances,  crystal size distributions and sieve analysis.

		5.		Adsorption - simple theory of solute moving through bed, adsorption and desorption waves.

		6.		Effect of longitudinal dispersion and transport from mobile to stagnant fluid in porous particles.

		7.		Models of linear and nonlinear sorption.

		8.		Ionic exchange and electroforetic separation methods.

		9.		Selection and arrangement of separation methods, criteria for selection.

		10.		Recycling and regeneration.

		11.		Combined processes and multifunctional apparatuses, reaction and separation.

		12.		Strategy of process design and its synthesis.

		13.		Optimization by parameter selection.

		14.		Optimization by choices from alternatives.





SWCE

		Subject Title				Software for Chemical Engineers										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Basic skils concerning the work on PC under OS Windows.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Types of software products. SW life cycle. Chemical engineering problems and their solution with SW.

		2.		General approach to the design of SW. Analysis of the problem and conceptual design.

		3.		Programming languages, their types. Characteristics and typical use of most common languages. Processing of the program source code. Compilers and linkers.

		4.		Programming technologies for effective development of programs. Structured programming.

		5.		Programming language FORTRAN - architecture, construction of a program, data types, declarations, expressions.

		6.		Programming language FORTRAN - commands, input/output operations.

		7.		Work in the integrated environment of DIGITAL (Compaq) Visual Fortran.

		8.		Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, NAG, etc.

		9.		Integrated mathematical software - generally. Numeric, symbolic and graphical operations.

		10.		System Polymath, purpose and utilisation.

		11.		System Maple - environment and basic operations.

		12.		System Maple - solution of chemical engineering problems.

		13.		System MATLAB - environment and basic operations.

		14.		System MATLAB - solution of chemical engineering problems.





ACET

		Subject Title				Applied Chemical Engineering Thermodynamics										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Calculus, Basic Thermodynamics

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Critical behaviour of pure substances, estimation of critical properties of fluids

		2.		The virial equation of state, cubic equations of state (pure fluids)

		3.		Acentric factor and generalised form of cubic equations of state,equations of state for liquids 
Thermodynamic properties of substances in ideal gas state

		4.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		5.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		6.		Equilibrium in two-phase one-component systems, enthalpy of evaporation

		7.		Mixtures of fluids, mixing rules, pseudocritical properties of mixtures

		8.		Volumetric properties of mixtures of the fluids

		9.		Thermodynamic properties of the mixtures of fluids from cubic equations of state

		10.		Fugacity and activity of the component in the mixture, reference state, excess properties

		11.		Vapour-liquid equilibrium

		12.		Gas-liquid equilibrium

		13.		Liquid-liquid equilibrium

		14.		Estimation of transport properties of liquids





MTP

		Subject Title				Mass Transfer Processes										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/3 Ex

		Credit:				7

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





PSD

		Subject Title				Process and System Design										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Theory of systems and  chemical engineerig. Team work. Computers in process design.

		2.		Graphs, flowsheets, process flow diagramms.

		3.		Balance calculation based on specified  data.Overdetermined and underdetermined systems.

		4.		Balance calculation based on measured data. Reconciliation.Design of measurements. Information systems

		5.		Modelling of unit operations.Linear, rigorous,short-cut, fuzzy models.

		6.		Steady state simulation. Sequential-modular approach.Equation oriented approach.

		7.		Physical-chemical models for simulation. Databases for chemical-physical data.

		8.		Architecture of some commercial simulation programms (ASPEN Plus)

		9.		Cost engineering calculations.

		10.		Optimisation of chemical engineering processes.

		11.		Synthesis. Heuristical and evolutional algorithms.

		12.		Design of heat exchanger networks

		13.		Batch and periodical processes. Dynamic balance calculation. Dynamic simulation.

		14.		Conceptual and detailed process design





SL1

		Subject Title				Specialized Laboratory I										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this course is to introduce students to research activities of the Department of

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.





MTPMM

		Subject Title				Mass Transfer Processes for Mathematical Modelling										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





FMHT2

		Subject Title				Fluid Mechanics and Heat Transfer - II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Fluid Mechanics and Heat Transfer - I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Conservation of mass, linear momentum and energy. Potential flows.

		2.		Viscous flows. Navier-Stokes equations and its advanced applications.

		3.		Flow over immersed bodies and boundary layers - I.

		4.		Flow over immersed bodies and boundary layers - II.

		5.		Modelling of turbulence, characteristic measures, approaches to study of turbulence.

		6.		Multiphase flows.

		7.		CFD applications. Fractals and chaos theory in hydrodynamics.

		8.		Steady-state heat conduction, finned surfaces, internal heat sources.

		9.		Multidimensional steady-state heat conduction, shape factor.

		10.		Multidimensional unsteady-state heat conduction.

		11.		Approximate methods in heat conduction problems.

		12.		Laminar thermal boundary layer.

		13.		Heat radiation, closed systems of grey surfaces.

		14.		Elementary problems of heat radiation in semi-transparent environments.





SPB

		Subject Title				Separation Processes in Biotechnology										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Classification of separation processes. Phase equilibria. Equilibrium separation stage.

		2.		Liquid-liquid extraction. Super-critical extraction, leaching and pertraction.

		3.		Distillation and rectification.

		4.		Adsorption separation processes, ion-exchange methods, chromatographic techniques.

		5.		Counter-current adsorption processes. Simulated moving-bed technique.

		6.		Gel chromatography, affinity chromatography.

		7.		Filtration and centrifugation.

		8.		Membrane separation processes: micro- and ultra-filtration, reverse osmosis, dialysis.

		9.		Membrane distillation and pervaporation.

		10.		Membrane gas separations. Liquid membranes.

		11.		Electro-membrane separation processes. Electrodialysis.

		12.		Electrophoresis and isoelectrical focusing.

		13.		Drying and lyofilization.

		14.		Precipitation and crystallization.





PE

		Subject Title				Product Engineering										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

		2.		Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

		3.		Polydisperse systems and their characterization. Method of population balances.

		4.		Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

		5.		Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

		6.		Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

		7.		Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

		8.		Production of various dispersions in food industry. Detergents, paints and varnishes.

		9.		Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

		10.		Polymers, their molecular and meso-scopic architecture. Processing of plastics.

		11.		New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

		12.		Materials for tissue engineering. Cellular structure of materials and biomaterials.

		13.		Nano-structured materials. Surface modification of materials, deposition of surface layers.

		14.		Primary to quaternary recyling of material and energy content of wastes.





PSR

		Subject Title				Process Safety and Reliability										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Nature of the accident process. Acceptable risk.

		2.		Accident and loss statistic.Three significant disasters.

		3.		Toxicology.Models of dose:response curves.Probits.

		4.		MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors.

		5.		Vaporation rate of liquid  during vessel filling.Ventilation.

		6.		Source models for releases of vapours and liquids through holes and pipes.

		7.		Toxic release and dispersion models.Pasquill-Gifford model.

		8.		Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

		9.		Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and fires.

		10.		Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

		11.		Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

		12.		Event trees.Fault trees.

		13.		Case histories. Human error function.Learning from accidents.

		14.		Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.





RBE

		Subject Title				Reactor and Bioreactor Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				4/2/0 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mass and energy balances of reacting systems.

		2.		Kinetics and stoichiometry of chemical reactions; design of isothermal reactors.

		3.		Complex chemical reactions, reaction mechanisms.

		4.		Measurement and evaluation of kinetic data.

		5.		Design of non-isothermal reactors; steady state and dynamic behaviour.

		6.		Diffusion and reaction in porous catalyst.

		7.		Catalytic reactors.

		8.		Distribution of residence times in chemical reactors; nonlinear reactors.

		9.		Biotechnology and bioengineering; production of insuline.

		10.		Kinetics of cell growth, batch and continuous culture, structured models.

		11.		Bioreactors; enzyme reactors; chemostat; fed-batch bioreactor.

		12.		Immobilized enzyme and cell systems; diffusion limitation.

		13.		Isolation and separation of biological product.

		14.		Fermentation of baker yeast and production of monoclonal antibodies.





SL2

		Subject Title				Specialized Laboratory II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to involve graduate students deeper in research activities of the

		2.		department. They learn basic principles of scientific work, methods of

		3.		obtaining and processing data and presentation of  results.  Students work on problems, that

		4.		they choose from the list offered and approved by the department. Each student is supervised

		5.		by an appointed staff member. Students typically continue to solve problems of Spec. Lab. I .

		6.		A brief written report is required as well as public presentation of the results at a  closing

		7.		micro-conference of all students.

		8.		The evaluation combines the grade proposed by the supervisor and the level of presentation

		9.		of results.

		10.

		11.

		12.

		13.

		14.





PD

		Subject Title				Process  Design										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Process and System Design

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Problem formulation.

		2.		Conceptual process design.

		3.		Application of commercial simulation programs.

		4.		Elaboration of project.Consultation.

		5.		Controlling day.

		6.		Elaboration of project.Consultation.

		7.		Excursions.Exhibitions. Contact with practice.

		8.		Elaboration of project.Consultation.

		9.		Elaboration of project.Consultation.

		10.		Elaboration of project.Consultation.

		11.		Working out of written report.

		12.		Controlling day.

		13.		Submission of report.

		14.		Defence of submitted report. Examination.





IDS

		Subject Title				Information and Database Systems										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Examples of database and information systems. Area of interest.

		2.		Mathematical background (relations, relational algebra, relational calculus).

		3.		Systematic development of database and information systems, degrees of formalization and abstraction.

		4.		Real world and the analyses of the area of interest. Gaining knowledge about data, information, dataflows, workflows, functions, states, decisions.

		5.		Conceptual design. Entities, occurrences of entities, attributes, domains, relations. ER diagrams, DF diagrams and other schemes for conceptual modeling. CASE systems.

		6.		Implementation design. Database models.

		7.		Relational databases. Normalization of data structures, normal forms. Integrity conditions.

		8.		Object oriented databases and their design.

		9.		Physical database implementation design. Implementation phase.

		10.		Environments for the development of database systems. Specialized database languages.

		11.		Development environments under OS Windows. Interactive work, programming.

		12.		Database languages SQL and 4GL.

		13.		Database servers and the architecture client-server. MySQL and MS SQL Server.

		14.		Utilization of database systems in computer networks with concurrent access. Protection of data and preservation of their consistency.





ECFI

		Subject Title				Equipment of Chemical and Food Industry										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Most common types of devices. Design, operation and intensification of apparatuses.

		2.		Construction materials.

		3.		Pipeline nets, fittings and valves.

		4.		Equipment for transport of liquids.

		5.		Equipment for transport of gas.

		6.		Stirring devices for liquid, standard type mixers.

		7.		Heat exchanger - pipe exchanger.

		8.		Heat exchanger - plate and spiral exchanger.

		9.		Evaporators.

		10.		Absorption and rectification plants.

		11.		Extractive plants.

		12.		Dryers.

		13.		Reactors.

		14.		Excursion.





FEE

		Subject Title				Fudamentals of Environmental Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I, II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Environmental protection, international standards state policy in environmental protection.

		2.		Air pollutants separation, origin of air pollutants and their categorization.

		3.		Emision of sulfur dioxide, technologies of removal.

		4.		Emision of nitrogen oxides, technologies of removal.

		5.		Separation of volatile organic comounds.

		6.		Adsorption of gaseous and liquid pollutants.

		7.		Solid particle pollution, sources and separation.

		8.		Waste water mechanical treatment.

		9.		Aerobic and nonaerobic water treatment.

		10.		Solid waste management and treatment technologies.

		11.		Land disposal of solid wastes.

		12.		Incineration of solid wastes.

		13.		Noise pollution and noise control.

		14.		Excursion to a selected chemical plant.





HPL

		Subject Title				Higher Programming Languages										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Active knowledge of programming in some higher programming language.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. General aspects of software development. Software life cycle.

		2.		Theory of formal systems. Abstract alphabet. Symbols. Post production systems.

		3.		Theory of programming languages, their types. Syntactical and semantic description.

		4.		Programming technologies and their relation to programming languages. Structured and object oriented programming.

		5.		Algorithms, formal description and realisation in a program. General theory of algorithms.

		6.		Automation of programming, integrated development systems. Visual tools.

		7.		Languages of the FORTRAN type (77, 90 a 95).

		8.		Programming language BASIC and its various implementations. Higher generations of BASIC.

		9.		Programming language PASCAL and particular implementations.

		10.		Programming language C, its significance and basic properties.

		11.		Programming language C++, significance and basic properties. Difference between C and C++. Further development - language C#.

		12.		Object oriented a visual programming in C++. Development of Windows applications.

		13.		Visual Basic and visual programming. Development of Windows applications. Standard objects.

		14.		Languages for Artificial Intelligence. Prolog and LISP.





UCN

		Subject Title				Utilisation of Computer Networks										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Computer networks in our everyday life.

		2.		Data communication. Computer networks - basic principles. Network architectures.

		3.		Network services, layered architecture, OSI model, network protocols, TCP/IP.

		4.		LAN and WAN networks. Topology and hardware. Access methods. Ethernet, Arcnet, Token Ring.

		5.		Architecture and principals of operating systems. Network OS. Novell Netware.

		6.		Operation system UNIX, architecture and utilisation. Networks and UNIX.

		7.		Networks and standard operating systems Windows (Windows 95, 98, Me, 2000, NT, XP).

		8.		Internet - history, principals, structure, utilisation, future. Data protection. Ethics and Internet.

		9.		Means for connecting into computer networks and their usage (Telnet, FTP, NFS).

		10.		Information and other services within Internet. Electronic mail, WWW. Web Browsers.

		11.		Methodology for search using information resources on Internet. Portals.

		12.		Development of Web pages, languages for Web design. HTML and XML.

		13.		Advanced tools for Web design - scripts and special languages (Java, Javascript, PHP).

		14.		Computer graphics and its usage for Web design. Graphical editors.






_1166795498.xls
LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		BV		Bilanční výpočty		BC		Balance Calculations		A

		UCHT		Úvod do chemických technologií		ICT		Introduction to Chemical Technologies		N

		CHI1		Chemické inženýrství I		UO1		Unit Operations of Chemical Engineering I		A

		LCHI		Laboratoř chemického inženýrství		UOL		Unit Operations Laboratory		N

		CHIP		Chemicko-inženýrský projekt		CEP		Chemical Engineering Project		A

		CHI2		Chemické inženýrství II		UO2		Unit Operations of Chemical Engineering II		A

		IBP		Inženýrství biologických procesů		EMBP		Engineering Methods in Biological Processes		A

		CHPŽP		Chemický průmysl a životní prostředí		EPCI		Environmental Protection in Chemical Industry		A

		HTP1		Hydromechanické a tepelné procesy I		FMHT1		Fluid Mechanics and Heat Transfer - I		A

		SPCHI		Semestrální projekt oboru chemické inženýrství		SPCE		Semestral Project in Chemical Engineering		A

		CHI3		Chemické inženýrství III		UO3		Unit Operations of Chemical Engineering III		A

		PVCHI		Programové vybavení pro chemické inženýry		SWCE		Software for Chemical Engineers		A

		TT		Technická termodynamika		ACET		Applied Chemical Engineering Thermodynamics		N

		DP		Difúzní procesy		MTP		Mass Transfer Processes		N

		PSI		Procesní a systémové inženýrství		PSD		Process and System Design		A

		LOCHI1		Laboratoř oboru chemické inženýrství I		SL1		Specialized Laboratory I		A

		DPV		Difúzní procesy - výpočty		MTPMM		Mass Transfer Processes for Mathematical Modelling		N

		HTP2		Hydromechanické a tepelné procesy II		FMHT2		Fluid Mechanics and Heat Transfer - II		A

		SPB		Separační procesy v biotechnologiích		SPB		Separation Processes in Biotechnology		A

		PI		Produktové inženýrství		PE		Product Engineering		A

		BI		Bezpečnostní inženýrství		PSR		Process Safety and Reliability		A

		RBI		Reaktorové a bioreaktorové inženýrství		RBE		Reactor and Bioreactor Engineering		A

		LOCHI2		Laboratoř oboru chemické inženýrství II		SL2		Specialized Laboratory II		A

		PP		Procesní projekt		PD		Process  Design		A

		IDS		Informační a databázové systémy		IDS		Information and Database Systems		A

		ACHPP		Aparatura chemického a potravinářského průmyslu		ECFI		Equipment of Chemical and Food Industry		N

		PAOŽP		Procesy a aparáty ochrany životního prostředí		FEE		Fudamentals of Environmental Engineering		N

		VPJ		Vyšší programovací jazyky		HPL		Higher Programming Languages		A

		VPS		Využití počítačových sítí		UCN		Utilisation of Computer Networks		A



SUBJECTS
 OF THE DEPARTMENT OF CHEMICAL ENGINEERING



BC

		Subject Title				Balance Calculations										Number		409xxx

		Semester:				B1

		Weekly Load and Assessment:				0/2

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

		2.		Mixtures and their composition, conversion of concentration data. Examples.

		3.		Chemical formulas. Examples.

		4.		Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

		5.		Fundamentals of material balances, block diagram and description of the process. Examples.

		6.		Steady-state balancing of the system without chemical reaction. Examples.

		7.		Solution of selected problems.

		8.		Solution of selected problems.

		9.		Test. Chemical reaction - stoichiometric calculations. Examples.

		10.		Solution of selected problems.

		11.		Balancing of the system with chemical reaction, conversion, yield. Examples.

		12.		Solution of selected problems.

		13.		Complex balancing problems. Examples.

		14.		Test.





ICT

		Subject Title				Introduction to Chemical Technologies										Number		409xxx

		Semester:				B2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Unit Operations I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Hydrogen and some other technical gases (nitrogen, oxygen, argon, carbon dioxide).

		2.		Production of sulfuric acid.

		3.		Production of ammonia.

		4.		Production of nitric acid.

		5.		Production of phosphoric acid.

		6.		Production of one- and multi-component industrial fertilizers.

		7.		Electrochemical production of sodium hydroxide, chlorine and chlorates.

		8.		Chemical processing of coal.

		9.		Production of iron, steel and color metals.

		10.		Chemical processing of wood.

		11.		Chemical processing of crude oil - AVD.

		12.		Selected technologies from petrochemistry - ethylene unit.

		13.		Selected technologies from food technology - fermentation and sugar industry.

		14.		Selected technologies from food technology - fat processing.





UO1

		Subject Title				Unit Operations of Chemical Engineering I										Number		409xxx

		Semester:				B4

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Basic terminology. Systems. Principles of balancing. Mass and mole balance.

		2.		Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

		3.		Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

		4.		Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

		5.		Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

		6.		Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

		7.		Heat exchangers: types and design. Evaporators: types and design. Crystallization.

		8.		Diffusion separation processes. Mass exchangers. Equilibrium plate.

		9.		Membrane separation processes, modules, types of membranes, driving forces. Design.

		10.		Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

		11.		Flash and differential distillation of binary mixtures. Rectification in staged column.

		12.		Absorption: equipment, staged and packed columns. Adsorption.

		13.		Drying of solids, enthalpic humidity chart. Batch and continual dryers.

		14.		Chemical reactors and bioreactors, basic types. Material and enthalpy balance.





UOL

		Subject Title				Unit Operations Laboratory										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/0/3 credit with grade

		Credit:				2

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

				Students work in groups (3 persons in group).They are asked to write common report on each

				experiment (6 reports total).The report for each experiment must be handed in one week.

				It is accepted after successful discussion of measured data, calculations and conclusions.

				Laboratory is equipped with 15 apparatuses, list  of them is as follows:

				1) Pressure drop in tubes and fittings      2) Packed column hydraulics

				3) Centrifugal pump - characteristic curve   4) Agitated vessel

				5) Frame filter    6) Fluidisation column    7) Sedimentation column

				8) Ball mill        9) Double pipe heat exchanger

				10) Heat exchanger steam-air with extended surface  11) Shelf dryer

				12) Continuous packed distillation column

				13) Cascade of mixed reactors   14) Reverse osmosis

				15)  Packed absorption column





CEP

		Subject Title				Chemical Engineering Project										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/1/0 credit with grade

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physical Chemistry I, Unit Operations I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-elasticity. Anisotropic materials.

		2.		Unit Operations I to practical and more complex problems, e.g., problems consisting of

		3.		several unit operations, problems requiring more advanced methodologies of solution than

		4.		those used in the basic course of chemical engineering etc. Assigned projects simulate (on

		5.		the level corresponding to the knowledge of students) real industrial problems in production

		6.		plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the

		7.		team-work. The project is comprehensive and it includes problem analysis, selection of the

		8.		suitable method of solution, survey of required data and the actual solution of the problem.

		9.		Students have to prepare the report describing the problem, its solution and results and this

		10.		report has to be defended in the final consultation with the professor, who supervised the

		11.		progress of the work during the semester.

		12.

		13.

		14.





UO2

		Subject Title				Unit Operations of Chemical Engineering II										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

		2.		Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

		3.		Single-phase flow through porous material, pressure drop. Multi-phase flow.

		4.		Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

		5.		Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

		6.		Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

		7.		Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

		8.		Mass transfer by convection and diffusion. Mass transfer between phases.

		9.		Mass transfer in staged and continuous separation processes.

		10.		Continuous rectification of binary and multicomponent mixtures.

		11.		Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

		12.		Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow.

		13.		Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

		14.		Adsorption and chromatography. Crystallization from solutions. Crystallizers.





EMBP

		Subject Title				Engineering Methods in Biological Processes										Number		409xxx

		Semester:				B5, M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Elements of cell biology.

		2.		Enzymes: structure, mechanism of action, kinetics, immobilization, applications.

		3.		Elementary cell physiology.Metabolic control.Metabolic pathways.Energy production in cells.

		4.		Elements of genetic engineering. Genetically modified organisms.

		5.		Cell growth, batch and continuous cultures. Kinetics of microbial growth.

		6.		Structured and unstructured models of cell growth. Mass-transport and cell growth.

		7.		Stoichiometry and energy aspects of cell growth. Stoichiometry of product formation.

		8.		Metabolic flux analysis. Control of metabolic pathways, metabolic engineering.

		9.		Fermenters and bioreactors. Choice of cultivation method. Batch and continuous cultivation.

		10.		Choice of bioreactor, scale-up, control. Modelling of bioreactors.

		11.		Isolation and purification of microbial products.

		12.		Mixed microbial populations in nature and industry. Modelling and analysis, applications.

		13.		Bioprocesses based on application of plant cell cultures. Reactors, cultivation methods.

		14.		Bioprocesses based on application of mammalian cell cultures. Reactors, cultivation methods.





EPCI

		Subject Title				Environmental Protection in Chemical Industry										Number		409xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Impact of process industries upon the environment, food cycle, energy sources.

		2.		Methods of environmental engineering, physical and chemical processes.

		3.		Air pollution control, global imlications of air pollution.

		4.		Gaseous, vapourous and solid particulate pollutants.

		5.		Solid particles characteristics, particle size distribution, efficiency of separation.

		6.		Control devices for particulate contamitants, gravitational settlers.

		7.		Centrifugal collectors, wet collectors, fabric filtration, electrostatic precipitation.

		8.		Absorption and chemisorption used in environmental protection.

		9.		Adsorption, continuous and batch arrangement, condensation and combustion.

		10.		Water quality requirements, sedimentation, filtration, calculation of settlers.

		11.		Coagulation, influence of mixing on flocculation, power input of various mixers.

		12.		Biochemical water treatment, biodegradable organic wastes, biological oxygen demand.

		13.		Dissolved oxygen balance, aeration capacity calculation.

		14.		Solid waste management.





FMHT1

		Subject Title				Fluid Mechanics and Heat Transfer - I										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction to fluid mechanics, history. Hydrostatics.

		2.		Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

		3.		Conservation of mass, linear momentum and energy. Inviscid flow.

		4.		Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

		5.		Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

		6.		Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

		7.		Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

		8.		Introduction to heat transfer. One-dimensional steady-state heat conduction.

		9.		Unsteady-state one-dimensional heat conduction. Fourier method.

		10.		Heat convection in laminar fluid flows.

		11.		Heat transfer at film condensation and free convection.

		12.		Heat transfer in turbulent flows. Methods of analogy.

		13.		Heat radiation, fundamental concepts and relations.

		14.		Radiation shields, effects of radiation on measurement of flowing gas temperature.





SPCE

		Subject Title				Semestral Project in Chemical Engineering										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Students work individually on topics, which they choose from the list of topics offered and

		2.		authorized by Institute, and are led by a supervisor. A brief written report on results of work is

		3.		required, as well as a public presentation in closing seminar. Final evaluation depends on a

		4.		grade proposed by the project supervisor and on the level of presentation of results.

		5.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





UO3

		Subject Title				Unit Operations of Chemical Engineering III										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Unit Operations od Chemical Engineeering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Phenomena described by distribution functions. Random processes, basic concepts.

		2.		Nonideal flow, distribution of residence times, dispersion coefficients.

		3.		Crystallisation - basic principles, phase equilibria, fractional crystallization.

		4.		Population balances,  crystal size distributions and sieve analysis.

		5.		Adsorption - simple theory of solute moving through bed, adsorption and desorption waves.

		6.		Effect of longitudinal dispersion and transport from mobile to stagnant fluid in porous particles.

		7.		Models of linear and nonlinear sorption.

		8.		Ionic exchange and electroforetic separation methods.

		9.		Selection and arrangement of separation methods, criteria for selection.

		10.		Recycling and regeneration.

		11.		Combined processes and multifunctional apparatuses, reaction and separation.

		12.		Strategy of process design and its synthesis.

		13.		Optimization by parameter selection.

		14.		Optimization by choices from alternatives.





SWCE

		Subject Title				Software for Chemical Engineers										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Basic skils concerning the work on PC under OS Windows.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Types of software products. SW life cycle. Chemical engineering problems and their solution with SW.

		2.		General approach to the design of SW. Analysis of the problem and conceptual design.

		3.		Programming languages, their types. Characteristics and typical use of most common languages. Processing of the program source code. Compilers and linkers.

		4.		Programming technologies for effective development of programs. Structured programming.

		5.		Programming language FORTRAN - architecture, construction of a program, data types, declarations, expressions.

		6.		Programming language FORTRAN - commands, input/output operations.

		7.		Work in the integrated environment of DIGITAL (Compaq) Visual Fortran.

		8.		Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, NAG, etc.

		9.		Integrated mathematical software - generally. Numeric, symbolic and graphical operations.

		10.		System Polymath, purpose and utilisation.

		11.		System Maple - environment and basic operations.

		12.		System Maple - solution of chemical engineering problems.

		13.		System MATLAB - environment and basic operations.

		14.		System MATLAB - solution of chemical engineering problems.





ACET

		Subject Title				Applied Chemical Engineering Thermodynamics										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Calculus, Basic Thermodynamics

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Critical behaviour of pure substances, estimation of critical properties of fluids

		2.		The virial equation of state, cubic equations of state (pure fluids)

		3.		Acentric factor and generalised form of cubic equations of state,equations of state for liquids 
Thermodynamic properties of substances in ideal gas state

		4.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		5.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		6.		Equilibrium in two-phase one-component systems, enthalpy of evaporation

		7.		Mixtures of fluids, mixing rules, pseudocritical properties of mixtures

		8.		Volumetric properties of mixtures of the fluids

		9.		Thermodynamic properties of the mixtures of fluids from cubic equations of state

		10.		Fugacity and activity of the component in the mixture, reference state, excess properties

		11.		Vapour-liquid equilibrium

		12.		Gas-liquid equilibrium

		13.		Liquid-liquid equilibrium

		14.		Estimation of transport properties of liquids





MTP

		Subject Title				Mass Transfer Processes										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/3 Ex

		Credit:				7

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





PSD

		Subject Title				Process and System Design										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Theory of systems and  chemical engineerig. Team work. Computers in process design.

		2.		Graphs, flowsheets, process flow diagramms.

		3.		Balance calculation based on specified  data.Overdetermined and underdetermined systems.

		4.		Balance calculation based on measured data. Reconciliation.Design of measurements. Information systems

		5.		Modelling of unit operations.Linear, rigorous,short-cut, fuzzy models.

		6.		Steady state simulation. Sequential-modular approach.Equation oriented approach.

		7.		Physical-chemical models for simulation. Databases for chemical-physical data.

		8.		Architecture of some commercial simulation programms (ASPEN Plus)

		9.		Cost engineering calculations.

		10.		Optimisation of chemical engineering processes.

		11.		Synthesis. Heuristical and evolutional algorithms.

		12.		Design of heat exchanger networks

		13.		Batch and periodical processes. Dynamic balance calculation. Dynamic simulation.

		14.		Conceptual and detailed process design





SL1

		Subject Title				Specialized Laboratory I										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this course is to introduce students to research activities of the Department of

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.





MTPMM

		Subject Title				Mass Transfer Processes for Mathematical Modelling										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





FMHT2

		Subject Title				Fluid Mechanics and Heat Transfer - II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Fluid Mechanics and Heat Transfer - I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Conservation of mass, linear momentum and energy. Potential flows.

		2.		Viscous flows. Navier-Stokes equations and its advanced applications.

		3.		Flow over immersed bodies and boundary layers - I.

		4.		Flow over immersed bodies and boundary layers - II.

		5.		Modelling of turbulence, characteristic measures, approaches to study of turbulence.

		6.		Multiphase flows.

		7.		CFD applications. Fractals and chaos theory in hydrodynamics.

		8.		Steady-state heat conduction, finned surfaces, internal heat sources.

		9.		Multidimensional steady-state heat conduction, shape factor.

		10.		Multidimensional unsteady-state heat conduction.

		11.		Approximate methods in heat conduction problems.

		12.		Laminar thermal boundary layer.

		13.		Heat radiation, closed systems of grey surfaces.

		14.		Elementary problems of heat radiation in semi-transparent environments.





SPB

		Subject Title				Separation Processes in Biotechnology										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Classification of separation processes. Phase equilibria. Equilibrium separation stage.

		2.		Liquid-liquid extraction. Super-critical extraction, leaching and pertraction.

		3.		Distillation and rectification.

		4.		Adsorption separation processes, ion-exchange methods, chromatographic techniques.

		5.		Counter-current adsorption processes. Simulated moving-bed technique.

		6.		Gel chromatography, affinity chromatography.

		7.		Filtration and centrifugation.

		8.		Membrane separation processes: micro- and ultra-filtration, reverse osmosis, dialysis.

		9.		Membrane distillation and pervaporation.

		10.		Membrane gas separations. Liquid membranes.

		11.		Electro-membrane separation processes. Electrodialysis.

		12.		Electrophoresis and isoelectrical focusing.

		13.		Drying and lyofilization.

		14.		Precipitation and crystallization.





PE

		Subject Title				Product Engineering										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

		2.		Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

		3.		Polydisperse systems and their characterization. Method of population balances.

		4.		Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

		5.		Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

		6.		Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

		7.		Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

		8.		Production of various dispersions in food industry. Detergents, paints and varnishes.

		9.		Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

		10.		Polymers, their molecular and meso-scopic architecture. Processing of plastics.

		11.		New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

		12.		Materials for tissue engineering. Cellular structure of materials and biomaterials.

		13.		Nano-structured materials. Surface modification of materials, deposition of surface layers.

		14.		Primary to quaternary recyling of material and energy content of wastes.





PSR

		Subject Title				Process Safety and Reliability										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Nature of the accident process. Acceptable risk.

		2.		Accident and loss statistic.Three significant disasters.

		3.		Toxicology.Models of dose:response curves.Probits.

		4.		MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors.

		5.		Vaporation rate of liquid  during vessel filling.Ventilation.

		6.		Source models for releases of vapours and liquids through holes and pipes.

		7.		Toxic release and dispersion models.Pasquill-Gifford model.

		8.		Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

		9.		Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and fires.

		10.		Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

		11.		Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

		12.		Event trees.Fault trees.

		13.		Case histories. Human error function.Learning from accidents.

		14.		Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.





RBE

		Subject Title				Reactor and Bioreactor Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				4/2/0 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mass and energy balances of reacting systems.

		2.		Kinetics and stoichiometry of chemical reactions; design of isothermal reactors.

		3.		Complex chemical reactions, reaction mechanisms.

		4.		Measurement and evaluation of kinetic data.

		5.		Design of non-isothermal reactors; steady state and dynamic behaviour.

		6.		Diffusion and reaction in porous catalyst.

		7.		Catalytic reactors.

		8.		Distribution of residence times in chemical reactors; nonlinear reactors.

		9.		Biotechnology and bioengineering; production of insuline.

		10.		Kinetics of cell growth, batch and continuous culture, structured models.

		11.		Bioreactors; enzyme reactors; chemostat; fed-batch bioreactor.

		12.		Immobilized enzyme and cell systems; diffusion limitation.

		13.		Isolation and separation of biological product.

		14.		Fermentation of baker yeast and production of monoclonal antibodies.





SL2

		Subject Title				Specialized Laboratory II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to involve graduate students deeper in research activities of the

		2.		department. They learn basic principles of scientific work, methods of

		3.		obtaining and processing data and presentation of  results.  Students work on problems, that

		4.		they choose from the list offered and approved by the department. Each student is supervised

		5.		by an appointed staff member. Students typically continue to solve problems of Spec. Lab. I .

		6.		A brief written report is required as well as public presentation of the results at a  closing

		7.		micro-conference of all students.

		8.		The evaluation combines the grade proposed by the supervisor and the level of presentation

		9.		of results.

		10.

		11.

		12.

		13.

		14.





PD

		Subject Title				Process  Design										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Process and System Design

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Problem formulation.

		2.		Conceptual process design.

		3.		Application of commercial simulation programs.

		4.		Elaboration of project.Consultation.

		5.		Controlling day.

		6.		Elaboration of project.Consultation.

		7.		Excursions.Exhibitions. Contact with practice.

		8.		Elaboration of project.Consultation.

		9.		Elaboration of project.Consultation.

		10.		Elaboration of project.Consultation.

		11.		Working out of written report.

		12.		Controlling day.

		13.		Submission of report.

		14.		Defence of submitted report. Examination.





IDS

		Subject Title				Information and Database Systems										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Examples of database and information systems. Area of interest.

		2.		Mathematical background (relations, relational algebra, relational calculus).

		3.		Systematic development of database and information systems, degrees of formalization and abstraction.

		4.		Real world and the analyses of the area of interest. Gaining knowledge about data, information, dataflows, workflows, functions, states, decisions.

		5.		Conceptual design. Entities, occurrences of entities, attributes, domains, relations. ER diagrams, DF diagrams and other schemes for conceptual modeling. CASE systems.

		6.		Implementation design. Database models.

		7.		Relational databases. Normalization of data structures, normal forms. Integrity conditions.

		8.		Object oriented databases and their design.

		9.		Physical database implementation design. Implementation phase.

		10.		Environments for the development of database systems. Specialized database languages.

		11.		Development environments under OS Windows. Interactive work, programming.

		12.		Database languages SQL and 4GL.

		13.		Database servers and the architecture client-server. MySQL and MS SQL Server.

		14.		Utilization of database systems in computer networks with concurrent access. Protection of data and preservation of their consistency.





ECFI

		Subject Title				Equipment of Chemical and Food Industry										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Most common types of devices. Design, operation and intensification of apparatuses.

		2.		Construction materials.

		3.		Pipeline nets, fittings and valves.

		4.		Equipment for transport of liquids.

		5.		Equipment for transport of gas.

		6.		Stirring devices for liquid, standard type mixers.

		7.		Heat exchanger - pipe exchanger.

		8.		Heat exchanger - plate and spiral exchanger.

		9.		Evaporators.

		10.		Absorption and rectification plants.

		11.		Extractive plants.

		12.		Dryers.

		13.		Reactors.

		14.		Excursion.





FEE

		Subject Title				Fudamentals of Environmental Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I, II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Environmental protection, international standards state policy in environmental protection.

		2.		Air pollutants separation, origin of air pollutants and their categorization.

		3.		Emision of sulfur dioxide, technologies of removal.

		4.		Emision of nitrogen oxides, technologies of removal.

		5.		Separation of volatile organic comounds.

		6.		Adsorption of gaseous and liquid pollutants.

		7.		Solid particle pollution, sources and separation.

		8.		Waste water mechanical treatment.

		9.		Aerobic and nonaerobic water treatment.

		10.		Solid waste management and treatment technologies.

		11.		Land disposal of solid wastes.

		12.		Incineration of solid wastes.

		13.		Noise pollution and noise control.

		14.		Excursion to a selected chemical plant.





HPL

		Subject Title				Higher Programming Languages										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Active knowledge of programming in some higher programming language.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. General aspects of software development. Software life cycle.

		2.		Theory of formal systems. Abstract alphabet. Symbols. Post production systems.

		3.		Theory of programming languages, their types. Syntactical and semantic description.

		4.		Programming technologies and their relation to programming languages. Structured and object oriented programming.

		5.		Algorithms, formal description and realisation in a program. General theory of algorithms.

		6.		Automation of programming, integrated development systems. Visual tools.

		7.		Languages of the FORTRAN type (77, 90 a 95).

		8.		Programming language BASIC and its various implementations. Higher generations of BASIC.

		9.		Programming language PASCAL and particular implementations.

		10.		Programming language C, its significance and basic properties.

		11.		Programming language C++, significance and basic properties. Difference between C and C++. Further development - language C#.

		12.		Object oriented a visual programming in C++. Development of Windows applications.

		13.		Visual Basic and visual programming. Development of Windows applications. Standard objects.

		14.		Languages for Artificial Intelligence. Prolog and LISP.





UCN

		Subject Title				Utilisation of Computer Networks										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Computer networks in our everyday life.

		2.		Data communication. Computer networks - basic principles. Network architectures.

		3.		Network services, layered architecture, OSI model, network protocols, TCP/IP.

		4.		LAN and WAN networks. Topology and hardware. Access methods. Ethernet, Arcnet, Token Ring.

		5.		Architecture and principals of operating systems. Network OS. Novell Netware.

		6.		Operation system UNIX, architecture and utilisation. Networks and UNIX.

		7.		Networks and standard operating systems Windows (Windows 95, 98, Me, 2000, NT, XP).

		8.		Internet - history, principals, structure, utilisation, future. Data protection. Ethics and Internet.

		9.		Means for connecting into computer networks and their usage (Telnet, FTP, NFS).

		10.		Information and other services within Internet. Electronic mail, WWW. Web Browsers.

		11.		Methodology for search using information resources on Internet. Portals.

		12.		Development of Web pages, languages for Web design. HTML and XML.

		13.		Advanced tools for Web design - scripts and special languages (Java, Javascript, PHP).

		14.		Computer graphics and its usage for Web design. Graphical editors.
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		AN I		Analytická chemie I		AC I		Analytical Chemistry I		A

		AN II		Analytická chemie II		AC II		Analytical Chemistry II		A

		ACHŽP		Analytická chemie životního prostředí		ACE		Analytical Chemistry of Environment		A

		ACH		Analytická chemometrika		ACH		Analytical Chemometrics		A

		AA		Analýza anorganických materiálů		AI		Analysis of Inorganic Materials

		AB		Analýza biologických materiálů		AB		Analysis of Biological Materials		A

		AT		Analýza toxikologická		AT		Analytical Toxicology		A

		AŽP		Analýza životního prostředí		AE		Analysis of Environment		A

		AS		Atomová spektroskopie		AS		Atomic Spectroscopy		A

		BS		Bioanalytické separační metody		BS		Bioanalytical Separative Methods		A

		CHM		Chemická metrologie		CM		Chemical Metrology

		EAM		Elektroanalytické metody		EAM		Electroanalytical Methods		A

		EMM		Elektromigrační metody		EMM		Electromigration Methods		A

		KCH		Kombinatoriální chemie		CC		Combinatorial Chemistry		A

		LAN		Laboratoř analytické chemie - TOP		LAC		Laboratory Course in Analytical Chem. - ENV		A

		LAN I		Laboratoř analytické chemie I		LAC I		Laboratory Course in Analytical Chemistry I		A

		LAN II		Laboratoř analytické chemie II		LAC II		Laboratory Course in Analytical Chemistry II		A

		LAS		Laboratoř atomové spektroskopie		LAS		Laboratory Course in Atomic Spectroscopy		A

		LEAM		Laboratoř elektroanalytických metod		LEAM		Laboratory Course in Electroanal. Methods		A

		LK		Laboratoř kvalitativní analýzy		LQ		Laboratory Course in Qualitative Analysis		A

		LPM		Laboratoř pokročilých metod analýzy		ALAC		Advanced Lab.Course in Analytical Chemistry		A

		LSM		Laboratoř separačních metod		LSM		Laboratory Course in Separation Methods		A

		LAJ		Legální aspekty jakosti		LAQ		Legal Aspects of Quality		A

		MTZ I		Metody a techniky zlepšování jakosti I		MTQ I		Methods and Techniques of Quality Improv. I		A

		MTZ II		Metody a techniky zlepšování jakosti II		MTQ II		Methods and Techniques of Quality Improv. II		A

		MSA		Metody strukturní a povrchové analýzy		MSA		Methods of  Structure and Surface Analysis		A

		MI		Molekulární inženýrství		MI		Molecular Engineering		A

		MM		Molekulární modelování		MM		Molecular Modeling		A

		MS		Molekulová spektroskopie		MS		Molecular Spectroscopy		A

		RM		Radioanalytické metody		RM		Radioanalytical Methods		A

		S		Senzory		S		Sensors		A

		SM		Separační metody		SM		Separation Methods		A

		SCH		Supramolekulární chemie		SC		Supramolecular Chemistry		A

		SMO		Symetrie molekul		MSC		Molecular Symmetry in Chemistry		A

		SMJ I		Systémy managementu jakosti I		QM I		Quality Management I		A

		SMJ II		Systémy managementu jakosti II		QM II		Quality Management II		A

		SZJ		Systémy zabezpečování jakosti		QAAL		Quality Assurance in Analytical Laboratory		A

		TMMS		Techniky měření MS spekter		TMMS		Mass Spectrometry		A

		TMIC		Techniky měření IČ a Raman. spekter		TMIR		Measurement of IR and Raman Spectra		A

		TMLS		Techniky měření luminiscenč. spekter		TMLS		Measurement of Luminescence Spectra		A

		TMNS		Techniky měření NMR spekter		NMR		NMR Technics and Interpretation of Spectra		A

		TIR		Termodynamika iontových rovnováh		TIE		Thermodynamics of Ionic Equilibria		A

		CHF		Úvod do chemické fyziky		ICP		Introduction to Chemical Physics		A

		VSM		Vícerozměrné statistické metody		MSM		Multivariate Statistical Methods		A



SUBJECTS
 OF THE DEPARTMENT OF ANALYTICAL CHEMISTRY



AC I

		Subject Title				Analytical Chemistry I										Number		402xxx

		Semester:				4

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic terms in analytical chemistry

		2.		Equilibrium in water solutions

		3.		Equilibrium in water solutions

		4.		Chemical methods of qualitative analysis

		5.		Gravimetry, titrimetric analysis

		6.		Titrimetric analysis

		7.		Titrimetric analysis

		8.		Electroanalytical methods, basic terms

		9.		Potentiometry

		10.		Spectroscopy, basic terms

		11.		Atomic absorption spectroscopy

		12.		Molecular absorption spectroscopy

		13.		Quantitative spectroscopy, Lambert-Beer's law

		14.		Separation techniques





AC II

		Subject Title				Analytical Chemistry II										Number		402xxx

		Semester:				5

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gas chromatography

		2.		Liquid chromatography

		3.		Electromigration methods

		4.		Coulometry, electrogravimetry

		5.		Voltametry

		6.		Atomic emission spectroscopy

		7.		Electron spectroscopy

		8.		Molecular absorption spectrometry

		9.		Molecular luminescence spectrometry

		10.		Infrared and Raman's spectrometry

		11.		Nuclear magnetic resonance spectrometry

		12.		Mass spectrometry

		13.		Sampling and preparation of probes

		14.		Analytical data processing, systems of quality management





ACE

		Subject Title				Analytical Chemistry of Environment										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I,II, Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atmospheric pollutants, emissions, imissions, imission limits, air sampling methods

		2.		Outdoor atmosphere: sulfur dioxide, sulfur trioxide, sulfane, nitrogen oxides

		3.		Outdoor atmosphere: ammonia, carbon monoxide, ozone

		4.		Solid phase extraction in air analysis

		5.		Volatile hydrocarbons and polycyclic aromatic hydrocarbons in air

		6.		Indoor atmosphere and emissions measurement - formaldehyde, phenol

		7.		Contaminants in water, basic parameters (pH, COD, BOD)

		8.		Volatile organic compounds in water, head-space analysis

		9.		Purge and trap techniques

		10.		Non-volatile pollutants, extraction, solvent evaporation

		11.		Anorganic pollutants (heavy metals, nitrates, phosphates)

		12.		Soil pollution, soil sampling, pre-concentration of inorganic and organic pollutants

		13.		Pesticides in soils, bioconcetration of persistent organic pollutants

		14.		Polychlorinated dibenzofuranes and dibenzodioxines





ACH

		Subject Title				Analytical Chemometrics										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Random choice and its characteristics

		2.		Hypotheses testing

		3.		Hypotheses testing

		4.		Non-parametric statistics

		5.		Non-parametric statistics

		6.		Contingence tables

		7.		ANOVA

		8.		ANOVA

		9.		Methods of optimization

		10.		factorial experiments

		11.		Simplex method

		12.		Steepest ascent method

		13.		Calibration of analytical procedure

		14.		Uncertainty of result





AI

		Subject Title				Analysis of Inorganic Materials										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/2 Ex

		Credit:				3

		Language:				Czech

		Prerequisities:				Analytical chemistry II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Sample decomposition by acid digestion.

		2.		Sample decomposition by fusion.

		3.		Analysis of iron ores.

		4.		Analysis of ores of heavy metals.

		5.		Analysis of ores of arsenic, antimony and tin.

		6.		Analysis of ores of refractory metals.

		7.		Analysis of ores of non-ferrous metals.

		8.		Analysis of ores of gold, silver and platinum metals.

		9.		Determination of alkali metals.

		10.		Determination of alkali-earth metals

		11.		Determination of sulphur, phosphorous and boron.

		12.		Determination of silica and carbon

		13.		Analysis of fresh water.

		14.		Analysis of waste water.





AB

		Subject Title				Analysis of Biological Materials										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic methodology of organic analysis.  Specifics for biological materials

		2.		Biological sample preparation for analysis. Use of markers

		3.		Methods of biological sample enrichment by observed analyte

		4.		Separation methods used for biological materials

		5.		Trace methods, derivatization procedures, radioactive and non-radioactive markings

		6.		Determination of biologically significant, low-molecular substances

		7.		Proof and determination of major carcinogens

		8.		Analysis of important pharmaceuticals and their metabolites

		9.		Analysis of biopolymers and their structure determination

		10.		Optical purity analysis, enantioselective separation methods, chiroptical methods

		11.		Methods of immunochemical analysis

		12.		Methods of affinitive chromatography and electro-chromatography

		13.		Analytical methods in bioengineering

		14.		Analytical methods of combinatorial libraries





AT

		Subject Title				Analytical Toxicology										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction into analytical toxicology

		2.		Basics of pharmacokinetics

		3.		Biotransformation of industrials inorganic and organic, toxic effects

		4.		Biotransformation of pharmaceuticals and drugs, toxic effects

		5.		Systematic toxicological analysis, methods of screening

		6.		Biological sample preparation for toxicological analyses

		7.		Thin layer chromatography in toxicology

		8.		Gas chromatography, mass spectrometry in toxicology

		9.		High performance liquid chromatography in toxicology

		10.		Capillary electrophoresis in toxicology

		11.		Drug abuse and toxicological findings

		12.		Interpretation of toxicological findings and forensic impacts

		13.		Social effectivity of toxicological examination, quality assurance

		14.		Narcotic and psychotropic substances, legislation





AE

		Subject Title				Analysis of Environment										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atmospheric pollutants, emissions, imissions, imission limits, air sampling methods

		2.		Outdoor atmosphere: sulfur dioxide, sulfur trioxide, sulfane, nitrogen oxides

		3.		Outdoor atmosphere: ammonia, carbon monoxide, ozone

		4.		Solid phase extraction in air analysis

		5.		Volatile hydrocarbons and polycyclic aromatic hydrocarbons in air

		6.		Indoor atmosphere and emissions measurement - formaldehyde, phenol

		7.		Contaminants in water, basic parameters (pH, COD, BOD)

		8.		Volatile organic compounds in water, head-space analysis

		9.		Purge and trap techniques

		10.		Non-volatile pollutants, extraction, solvent evaporation

		11.		Anorganic pollutants (heavy metals, nitrates, phosphates)

		12.		Soil pollution, soil sampling, pre-concentration of inorganic and organic pollutants

		13.		Pesticides in soils, bioconcetration of persistent organic pollutants

		14.		Polychlorinated dibenzofuranes and dibenzodioxines





AS

		Subject Title				Atomic Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject. Interaction of electrons and electromagnetic radiation.

		2.		Basic principles of optics. Construction of monochromators and polychromators.

		3.		Atomic absorption spectroscopy (AAS): radiation sources and detectors.

		4.		AAS: atomization in flame, electrothermal atomization.

		5.		AAS: interferences and background correction.

		6.		AAS: special technigues,  hydrides generation and determination of Hg.

		7.		Optimalization and signal processing.

		8.		Atomic fluorescence spectroscopy.

		9.		Flame emission spectroscopy.

		10.		Spectrography with spark and arc excitation.

		11.		Optical emission spectroscopy with inductively coupled plasma and direct current plasma.

		12.		Mass spectroscopy with inductively coupled plasma.

		13.		X-ray spectroscopy.

		14.		Electron spectroscopy, surface analysis.





BS

		Subject Title				Bioanalytical Separative Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Bioanalytical methods, their practical application, clinical utilization, medical chemistry

		2.		Principles in combinatorial chemistry and chemical libraries analysis

		3.		Basic principles of biopolymer analysis (DNA, proteins, polysaccharides)

		4.		Biosensors, construction, utilization

		5.		Sensitive immunochemical techniques (ELICA, RIA)

		6.		Enzymatology. Systematical division of enzymes, enzyme kinetics. Immobilized enzymes

		7.		Determination of substrates and enzymatic reaction metabolites

		8.		Experim. techniques of enzymatic methods. Utilization in clinical practice and food industry

		9.		Analysis of the most important groups of biologically significant substances

		10.		Chromatography of biomolecules. HPLC, FPLC

		11.		Affinitive chromatography (including HAPLC), methods based on molecular recognition

		12.		Electroforetic methods and their importance in analysis of biologically significant substances

		13.		Utilization of modern analytical techniques for biopolymers (NMR, X-ray, MS)

		14.		Analytical methods in medical chemistry for new pharmaceuticals development





CM

		Subject Title				Chemical Metrology										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/3 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		SI system of units, history, basic and derived units

		2.		Basic concept of metrology, basic definition and interpretation of basic terms in metrology

		3.		Traceability of chemical measurements

		4.		Reference materialsand their selection

		5.		Certification of reference materials

		6.		Database of CRM COMAR

		7.		Basic statistical principles

		8.		Uncertainties of chemical measurements: theory

		9.		Uncertainties of chemical measurements: examples

		10.		Metrology of chemical laboratory

		11.		Metrological confirmation of analytical laboratory

		12.		Metrological documentation

		13.		Metrological system of Czech Republic and foreing countries

		14.		The best measurement capability





EAM

		Subject Title				Electroanalytical Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I, Physical Chemistry, Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Theoretical base of the electronalytical methods

		2.		Instrumental base of the electronalytical methods

		3.		Conductivity methods

		4.		Dielectrimetric methods

		5.		Potentiometry

		6.		Ion selective electrodes

		7.		Coulometry

		8.		Electrophoretic methods

		9.		Isotachoforetic metods

		10.		Amperometry

		11.		Voltammetry

		12.		Invers stripping voltammetry

		13.		Cyclic voltammetry

		14.		Constant current potentiometry





EMM

		Subject Title				Electromigration Methods										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Modes and principles of electromigration separations

		2.		Transport processes and equilibria during electrophoretic separations

		3.		Detection of separated entities

		4.		Capillary electrophoresis

		5.		Capillary isoelectric focusing. Capillary isotachophoresis

		6.		Micellar- and microemulsion electrokinetic chromatography

		7.		Capillary electrochromatography

		8.		Zone electrophoresis; electrophoresis in gel media

		9.		Two-dimensional procedures in gel electrophoresis, detection techniques

		10.		Immunoelectrophoretic procedures

		11.		Preparative electromigration procedures

		12.		Micro- and macromolecular analytes assay; guidelines for new methods work-out

		13.		Combination of different electromigration procedures

		14.		Application of electromigration methods in study of interactions of analytes





CC

		Subject Title				Combinatorial Chemistry										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to combinatorial chemistry. Methods of fixation on polymer carrier

		2.		Amidic-bond-creating reactions. Aromatic substitution reactions

		3.		Condensation reactions. Cyclo-addition reactions. Grignard reactions

		4.		Michael’s addition. Hetero-cycles-producing reactions

		5.		Multi component reactions. Olefins-producing reactions

		6.		Oxidation reactions. Reduction reactions. Non-aromatic substitution reactions

		7.		Protecting and deprotecting reactions. Others organic reactions with solid phase

		8.		Releasing reactions.  Zeroth grade resins: Core resins

		9.		First grade resins: Linked resins. Neutral core resins, polystyrene

		10.		Electrophilic, halogenated, carbonylated resins. Nucleophilic,hydroxyl core,amino core resins

		11.		Photo-unstable resins. Safety-catch resins. Removing resins. Solid phase reagents

		12.		Resins with amino acids. Structural differences of elements in combinatorial chemistry

		13.		Full libraries. Sub-libraries

		14.		First grade peptide sub-libraries. Second grade peptide sub-libraries





LAC

		Subject Title				Laboratory Course in Analytical Chem. - ENV										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/0/4 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		IR spectrometry

		3.		NMR spectrometry

		4.		Gas chromatography in environmental analysis

		5.		Gas chromatography in environmental analysis

		6.		Liquid chromatography in environmental analysis

		7.		Liquid chromatography in environmental analysis





LAC I

		Subject Title				Laboratory Course in Analytical Chemistry I										Number		402xxx

		Semester:				5

		Weekly Load and Assessment:				0/0/6 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gravimetric determination of iron

		2.		Gravimetric determination of nickel

		3.		Determination of Bi and Pb with EDTA

		4.		Determination of Ca with potassium permanganate

		5.		Iodimetric determination of glucose

		6.		Argentometric determination of halogenides with potentiometric indication

		7.		Potentiometric measurement of pH

		8.		Spectrophotometric determination of Fe





LAC II

		Subject Title				Laboratory Course in Analytical Chemistry II										Number		402xxx

		Semester:				6

		Weekly Load and Assessment:				0/0/4 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Laboratory Course in Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		IR spectrometry

		3.		NMR soectrometry

		4.		Fluorescence spectrometry

		5.		Coulometry

		6.		Gas chromatography

		7.		Liquid chromatography





LAS

		Subject Title				Laboratory Course in Atomic Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/0/2 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		RTG fluorescence analysis

		3.		ICP - emission spectrometry

		4.		Radioanalytical methods





LEAM

		Subject Title				Laboratory Course in Electroanal. Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/0/2

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Coulometry

		2.		Voltamperometry

		3.		Ion selective electrodes

		4.		Flow injections analysis





LQ

		Subject Title				Laboratory Course in Qualitative Analysis										Number		402xxx

		Semester:				4

		Weekly Load and Assessment:				0/0/3 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic operations in qualitative semimicroanalysis.

		2.		Group reactions and confirmatory tests for I.a class cations.

		3.		Group reactions and confirmatory tests for I.b class cations.

		4.		Group reactions and confirmatory tests for II. class cations.

		5.		Confirmatory tests for I.-II. class cations.

		6.		Group reactions and confirmatory tests for III. class cations.

		7.		Confirmatory tests for III. class cations in the mixture.

		8.		Confirmatory tests for I.-III. class cations in the mixture.

		9.		Group reactions and confirmatory tests for IV. and V. class cations.

		10.		Confirmatory tests for I.-V. class cations in the mixture.

		11.		Group reactions and confirmatory tests for I. class anions.

		12.		Group reactions and confirmatory tests for II. class anions.

		13.		Group reactions and confirmatory tests for III. class anions.

		14.		Confirmatory tests for cations and anions in the mixture.





ALAC

		Subject Title				Advanced Lab. Course in Analytical Chemistry										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/0/8 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		NIR laser diode spectroscopy: Analytical applications.

		2.		Microwave spectroscopy: Molecular geometry determination.

		3.		Voltammetry: Study of the redox reactions in the cyclodextrine nanocavity.

		4.		UV/VIS spectroscopy: Study of the reaction kinetics.

		5.		Tunnel scanning  microscope: Nanostructure monitoring of  the solid state surface.

		6.		Fluorescence: Studies of biosystems.

		7.		ESCA: Surface analysis.

		8.		Structure of nanosystems using the UV-VIS and laser induced VIS spectroscopy.

		9.		Description of semiconductor nanoparticles by advanced molecular phys.chemistry methods.

		10.		Electrochemical impedance: Self-assembling system studies..

		11.		The nanostructure study of  the in-situ catalyzer under catalytic reaction conditions

		12.		The crossed molecular beams: Reaction dynamics studies.

		13.		High-resolution laser diode rovibrational spectroscopy.

		14.		Laser kinetic spectroscopy: Time dependent UV-VIS spectra.





LSM

		Subject Title				Laboratory Course in Separation Methods										Number		402xxx

		Semester:				6

		Weekly Load and Assessment:				0/0/2 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gas chromatography

		2.		Liquid chromatography

		3.		Isotachoforetic metods

		4.		Electrophoretic methods





LAQ

		Subject Title				Legal Aspects of Quality										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Quality laws in Czech Republic

		2.		Quality laws in Czech Republic

		3.		Law No.22

		4.		Law No.22

		5.		Environmental laws

		6.		Environmental laws

		7.		Directions in EU

		8.		Directions in EU

		9.		Regulations in EU

		10.		Regulations in EU

		11.		Conformity assessment laws and regulations

		12.		Conformity assessment laws and regulations

		13.		Databases of laws

		14.		Databases of laws





MTQ I

		Subject Title				Methods and Techniques of Quality Improvement I										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/2/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Regression methods in laboratory

		2.		Regression methods in laboratory

		3.		Histograms

		4.		Calibration techniques

		5.		Calibration techniques

		6.		Validation techniques

		7.		SOP: primary methods

		8.		SOP: spectral methods

		9.		SOP: chromatographic methods

		10.		SOP: chromatographic methods

		11.		SOP: electrometric methods

		12.		Reference material choice

		13.		Internal audit: case study

		14.		Personell politics





MTQ II

		Subject Title				Methods and Techniques of Qual. Improvement II										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				0/2/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Statistics of sampling

		2.		Statistics of sampling

		3.		Air sampling

		4.		Water sampling

		5.		Waste sampling

		6.		Soil sampling

		7.		Sampling of biotic matrices

		8.		Varioframs

		9.		Seven tools of quality improvements

		10.		Control charts

		11.		Control charts

		12.		Acceptance control charts

		13.		Legal limits interpretations

		14.		Decision making process





MSA

		Subject Title				Methods of  Structure and Surface Analysis										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic terms

		2.		Structure and geometry of molecules

		3.		Symmetry, point groups

		4.		Linear and circular polarized electromagnetic radiation, chiroptical methods

		5.		Infrared and Raman spectrometry

		6.		Microwave spectrometry

		7.		NMR spectrometry

		8.		Mass spectrometry

		9.		Crystal structure

		10.		X-ray and electron diffraction

		11.		Surface analysis based on detection of electrons

		12.		Surface analysis based on detection of ions

		13.		Surface analysis based on detection of photons

		14.		Scanning microscopy





MI

		Subject Title				Molecular Engineering										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Intermolecular and surface forces

		2.		Molecular assemblies

		3.		Supramolecular engineering

		4.		Ultra-thin organic films

		5.		Self-organizing systems

		6.		Molecular reaction dynamics

		7.		Energy conversion in molecular systems

		8.		Conductive and magnetic organic materials

		9.		Artificial photosynthesis

		10.		Photonic molecular systems

		11.		Development of natural-catalytic-systems-simulating catalysts

		12.		Design of photocatalytic systems on atomic and molecular level

		13.		Molecular rheology

		14.		Tissue engineering





MM

		Subject Title				Molecular Modeling										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Concepts of molecular modeling

		2.		Introduction into computational quantum mechanics

		3.		Advanced ab initio methods

		4.		Empirical force field models

		5.		Potential energy surfaces

		6.		Molecular properties

		7.		Molecular dynamic methods

		8.		Monte Carlo calculations

		9.		Conformational analysis

		10.		Simulations of spectral properties

		11.		Protein structural properties

		12.		Macromolecular complexes

		13.		Solvatation models

		14.		Rational design of new molecules





MS

		Subject Title				Molecular Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisites:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction. Plank's law.The Einstein's theory of spectral transitions.

		2.		Radiation transfer equation. Introduction to the quantitative analysis.

		3.		Introduction to  spectroscopic experiments.

		4.		Radiation sources, optical materials, detectors etc.

		5.		Molecular spectroscopy, theoretical basics. Born-Oppenheimer approximation.

		6.		Microwave spectroscopy: Rotational spectra and molecular structure.

		7.		Infrared and Raman spectroscopy: Molecular vibrations. Normal coordinates.

		8.		Chemical applications of vibrational spectroscopy. Rovibrational spectroscopy.

		9.		Group theory in spectroscopy

		10.		NMR

		11.		Introduction to molecular orbital theory.

		12.		Electronic spectroscopy.

		13.		Photoelectron spectroscopy, ESCA.

		14.		Advanced application of molecular spectroscopy.





RM

		Subject Title				Radioanalytical Methods										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I, II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic nucleus and nuclear radiation. The law of radioactive decay, types of radiation

		2.		Types and principles of nuclear reactions. N-Z diagram.  Kinetics of radiation decay

		3.		Interaction of nuclear radiation with matter. Ionization, absorption of various types of radiation

		4.		Methods of radionuclide identification, determination of the type of radiation and the half-life

		5.		Characteristic features of radioactive substances and principles of experimental techniques

		6.		Activity, specific activity, relation between amount and activity of radionuclides

		7.		Nuclear radiation measurement techniques

		8.		Isotope dilution analysis, sensitivity and accuracy of isotope dilution analysis

		9.		Radiometric titrations

		10.		Radiochromatography and electrophoresis. Analytical chemistry using radioactive tracers

		11.		Radionuclides in the environment

		12.		Quantitative activation analysis, sensitivity of activation analysis, applications

		13.		Application of the Mossbauer effect in analytical chemistry, evaluation of spectra

		14.		Other radioanalytical methods. Radiological safety and radioanalytical operations





S

		Subject Title				Sensors										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Sensors, definitions, classifications

		2.		Sensor functioning principle

		3.		Komplexation receptor-analyte

		4.		Receptor characteristics requirements as a sensor element

		5.		Cation determination sensors

		6.		Anion determination sensors

		7.		Sensors for major neutral analytes

		8.		Mass and temperature sensors

		9.		Electrochemical sensors

		10.		Optical sensors

		11.		Enantiomeric recognition

		12.		Biosensors for nucleic acid fragments

		13.		Self-assembly and self-organization: principles, applications

		14.		Sensor utilization in industry and pollution monitoring and clinical diagnosis





SM

		Subject Title				Separation Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Categorization of separation methods, basic terms

		2.		Distillation and rectification - theory, techniques

		3.		Extraction - theory, techniques

		4.		Other separation methods based on a distribution equilibrium

		5.		Membrane separations

		6.		Separations in forced fields

		7.		Electrophoresis – basic terms, principles and techniques

		8.		Capillary electrophoresis – theory, techniques, instrumentation

		9.		Chromatography – basic terms, principles

		10.		Gas chromatography - theory, techniques, instrumentation

		11.		Liquid chromatography - theory, techniques, instrumentation

		12.		Thin Layer chromatography

		13.		Supercritical fluid chromatography

		14.		Mass spectrometry – basic terms, techniques, instrumentation





SC

		Subject Title				Supramolecular Chemistry										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic principles of supramolecular chemistry

		2.		Specific complexations of cation. Specific complexations of anions

		3.		Specific compexations of neutral substrates

		4.		Complexation equalibrium study

		5.		Supramolecular systems for nanotechnology

		6.		Supramolecular systems for medical utilization

		7.		Study of ligand complexes with important macromolecules

		8.		Ion-selective electrodes, principle, ligand proposition, utilization

		9.		Analytical use of cyklodextrines and macrocyclic compounds

		10.		Enzym modeling in supramolecular chemistry

		11.		Photodynamic therapy. Principle, effect mechanism, exploitation

		12.		Oxidative degradation of foreign substances by model enzymes

		13.		Self-assembly mono-layers (SAM) preparation, characterization, utilization

		14.		Analytical use of supramolecular chemistry





MSC

		Subject Title				Molecular Symmetry in Chemistry										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to symmetry and group theory.

		2.		Symmetry and molecular vibrations.

		3.		Symmetry selection rules.

		4.		Symmetry classification of wavefunctions.

		5.		Permutation-inversion groups.

		6.		Pauli principle.

		7.		Spin statistics weights. Allowed and forbidden states.

		8.		Molecular orbital symmetry.

		9.		Introduction to the ligand field theory.

		10.		Symmetry in chemical reactions.

		11.		Correlation rules from symmetry.

		12.		General symmetry rules. Jahn's rule.

		13.		Bosons and fermions.

		14.		Symmetry in chemistry, physics, biology etc.





QM I

		Subject Title				Quality Management I										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemometrics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		General principles of testing

		2.		Conformity assessment

		3.		Technical standards

		4.		Quality systems in analytical laboratory

		5.		System ISO/IEC 17025

		6.		System ISO/IEC 17025

		7.		OECD GLP

		8.		OECD GLP

		9.		Role of quality manager

		10.		Principles of controlled documentation

		11.		Internal audits

		12.		Management reviews

		13.		Information systems in laboratory

		14.		Quality manual





QM II

		Subject Title				Quality Management II										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				4/0/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Quality manual according to ISO/IEC 17025

		2.		Study plan and quality assurance in GLP systém

		3.		Quality control methods

		4.		Control charts

		5.		Method optimization

		6.		Method optimization

		7.		Validation protocol

		8.		Establishing of validation protocol elements

		9.		Traceability and uncertainty of results in ISO/IEC 17025

		10.		Uncertainty of identification

		11.		Quality assurance methods

		12.		Interlaboratory comparision

		13.		Non-compliance and corrective actions

		14.		Preventive actions





QAAL

		Subject Title				Quality Assurance in Analytical Laboratory										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject, analytical measurements and quality

		2.		Quality assurance systems - OECD Good Laboratory Practice

		3.		Development and standardization of analytical procedure

		4.		Validation, examples of validation study

		5.		Principles of traceability of analytical measurements

		6.		Reference materials, production, certification, use, Comar database

		7.		Internal quality assurance systems

		8.		Control charts, construction, interpretation, examples

		9.		Interlaboratory experiments

		10.		Uncertainty of analytical measurements, principles, examples of calculations

		11.		Basic principles of legal metrology

		12.		Instrumentation, calibration, instrument qualification

		13.		Metrology in analytical laboratory

		14.		Role of international organisations in analytical quality assurance - EURACHEM





TMMS

		Subject Title				Mass Spectrometry										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject and historical survey

		2.		Magnetic and electrostatic sectors, double focusing ion optic

		3.		Ion Cyclotron Resonance with Fourier transformation

		4.		Time of Flight analyzers, quadrupole analyzers, Ion Trap

		5.		Electron Ionization, gas phase ion chemistry, types of ions, metastable transition

		6.		Fragmentation pathways of organic substances. Typical rearrangement reactions

		7.		Positive Ion Chemical ionization. Bronsted acids, proton afinity, reactive fases

		8.		Negative ions. Resource electron capture. Negative ion chemical ionization

		9.		Diral chemical ionization. Field ionization and desorption. Survey of desorption techniques

		10.		Fast atom bombardment. Analysis of peptides and proteins. Nomenclature of fragmentation

		11.

		12.		Matrix assisted laser desorption. Electrospray ionization. High molecular applications

		13.		Hyphenated techniques: RC/MS, LC/MS, MS/MS

		14.		Quantitative Mass Spectrometry, selected ion monitoring. Isotope labelled technique





TMIR

		Subject Title				Measurement of IR and Raman Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Principles of infrared spectroscopy, instrumentation.

		2.		Classical techniques of measurement of infrared spectra.

		3.		Infared spectroscopy and quantitative analysis.

		4.		Surface analysis.

		5.		Instrumentation for reflectance techniques and infrared microspectroscopy

		6.		Chemometric evaluation of spectral data.

		7.		Principles of  Raman spectroscopy.

		8.		Raman spectroscopy and microspectroscopy in the near infrared range.

		9.		Raman spectroscopy and microspectroscopy in the visible range.

		10.		Optimization of experimental conditions for Raman spectroscopy.

		11.		Quantitative analysis using Raman spectroscopy.

		12.		Interpretation of infrared spectra.

		13.		Interpretation of Raman spectra.

		14.		Correlation of infrared and Raman spectra.





TMLS

		Subject Title				Measurement of Luminescence Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic concepts, energetic states of molecule, Jablonski diagram

		2.		Franck-Condon principle, transition moment, quantum yield and quantum efficiency

		3.		Instrumentation, excitation sources, monochromators, cuvettes

		4.		Detection of luminescence radiation

		5.		Measured quantities, excitation-emission matrix, luminescence quenching, Stern-Volmer equation

		6.		Quantum yield measurement by absolute and relative techniques

		7.		Analytical application of luminescence: qualitative analysis, structural effects

		8.		Quantitative analysis

		9.		Luminescence in organic and inorganic analysis

		10.		Detection in chromatography, derivatisation techniques

		11.		Special methods: time-resolved luminescence

		12.		Methods based on energy transfer, Shpolskii effect

		13.		Low temperature techniques, polarisation of luminescence, room temperature phosphorescence

		14.		Chemiluminescence, kinetic measurements, fotoluminescence sensors





NMR

		Subject Title				NMR Technics and Interpretation of Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to NMR spectroscopy

		2.		NMR spectrometer

		3.		NMR spectrum, basic parameters

		4.		Interpretation of 1H NMR spectra

		5.		Homonuclear and heteronuclear decoupling

		6.		13C NMR spectra

		7.		Interpretation of 13C NMR spectra

		8.		Advantages of the combined interpretation of 1H and 13C NMR spectra

		9.		Acquring of 1H spectra

		10.		Technics of acquring of 13C NMR spectra

		11.		NMR spectroscopy of other nuclei

		12.		The basis of 2D NMR spectroscopy

		13.		Homonuclear and heteronuclear shift correlation NMR spectroscopy

		14.		Acquring and processing of 2D NMR spectra





TIE

		Subject Title				Thermodynamics of Ionic Equilibria										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/3/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Chemical thermodynamics of solutions

		2.		Debye-Hückel theory

		3.		Theory of conductivity

		4.		Chemical equilibria in solution

		5.		Protolytic equilibria

		6.		Measurement of acidity, acidity scales

		7.		Graphical presentation of protolytic equilibria

		8.		Complexation equilibria

		9.		Conditional constants

		10.		Graphical and mathematical presentations of complexation equilibria

		11.		Two liquid phase equilibrium

		12.		Oxidation/reduction equilibria

		13.		Predominance area diagrams

		14.		The use of equilibrium data for the modeling in analytical chemistry





ICP

		Subject Title				Introduction to Chemical Physics										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to quantum mechanics. Operators.

		2.		The free particle problem and wave packet. Potential restrictions.

		3.		The Dirac's notation of quantum mechanics. Harmonic oscillator.

		4.		Particle orbital movement. Hydrogen atom.

		5.		Angular momentum in quantum mechanics. Spin.

		6.		Angular momentum coupling.

		7.		Born-Oppenheimer  approximation.

		8.		Atomic orbitals. Pauli principle.

		9.		Slater determinant. Hund's rules.

		10.		Introduction to chemical bond, molecular orbitals. Electronic structure.

		11.		Molecular partition function.

		12.		Absorption of radiation, Spectroscopy. Franck-Condon principle

		13.		Molecular optical activity..

		14.		Molecular dynamics.





MSM

		Subject Title				Multivariate Statistical Methods										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Date matrix and basic operations

		2.		Multivariate distributions

		3.		Experimental distributions

		4.		Operations in data matrix

		5.		Hypotheses testing

		6.		MANOVA

		7.		Preliminary data analysis

		8.		Principal component analysis

		9.		Discrimination analysis

		10.		Cluster analysis

		11.		Fuzzy cluster analysis

		12.		Partial least squares

		13.		Canonical correlations

		14.		Regression analysis
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FM		Finanční management		FM		Financial Management		A

		PE		Podniková ekonomika		EE		Enterprise Economics

		LS		Logistické systémy		LS		Logistical Systems		A

		ZL		Základy logistiky		BL		Basic Logistics		A

		MKM  I.		Manažerské kvantitativní metody  I.		IMS		Introduction to Management Science		A

		MKM  II.		Manažerské kvantitativní metody II.		MS		Management Science		A

		ŘLZ		Řízení lidských zdrojů		HRM		Human Resources Management

		MK		Manažerská komunikace		MC		Managerial Communication

		ŘPP		Řízení podnikových procesů		EPM		Enterprise Process Management

		PIS		Podnikový informační systém		EIS		Enterprise Information System		A

		PI		Průmyslové inženýrství		IE		Industrial Engineering

		PJŽP		Péče o jakost a životní prostředí		QEM		Quality and Environment Management		A

		ZM		Základy marketingu		PM		Principles of Marketing		A

		MV		Marketingový výzkum		MR		Marketing Research

		SM		Strategický marketing		SM		Strategic marketing		A

		Ú		Účetnictví		A		Accouting

		ÚM		Účetnictví pro manažery		AM		Accouting for Managers

		SE		Statistika pro ekonomy		SE		Statistics for Economics		A



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



FM

		Subject Title				Financial Management										Number

		Semester:				M2

		Weekly Load and Assessment:				4/2Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Accouting

		Course provider:				Department Of Economy and Management

		Module Content

		1.		Financial management of firm, objectives, basic principles, time fakctor, liquidity, measure of risk

				risk

		2.		Financial aspect on founding of firm, influence of form of firm and financial processes

		3.		Taxes, forma and influences in financial economy of firm

		4.		Banking products, forms and utilization

		5.		Financial market, structure and instruments

		6.		Financial planning

		7.		Strategic finance

		8.		Finance and investment

		9.		Short-time finacial decision-making

		10.		Resources an modes of short-time finance

		11.		Financial strukture of enterprise

		12.		Risk into finance of onterprises, conception and sorts

		13.		Methods of value of firm

		14.		Critical financial management





EE

		Subject Title				Enterprise Economics										Number

		Semester:				B1, B3

		Weekly Load and Assessment:				2/1/0 C,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics anf Management

		Module Content:

		1.		Company in the market  economy

		2.		Structure of business activities

		3.		Property and capital structure of a company

		4.		Economic and business competence of a company

		5.		Company financing and valuation of capital investments

		6.		Production process and its structure

		7.		Basic items of the production process, performance indicators, standards and their position

		8.		Production equipment and capacity, depreciation

		9.		Maintenance systems

		10.		Specifics of work-flow, performance evaluation, productivity of labour and wages

		11.		Costs and their classification, costs functions

		12.		Calculation of costs and outputs

		13.		Non-absorbent calculation processes

		14.		Specific calculation processes in company of chemical and food industry





LS

		Subject Title				Logistical Systems										Number

		Semester:				M 3

		Weekly Load and Assessment:				2/1 c, Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Basic Marketing

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Supply chain and logistical chain, new concepcion

		2.		Customer services comprehesiveness, services individualization

		3.		Methods of customer services analysis, competitive level of customer services

		4.		Logistical information system

		5.		Order management

		6.		Demand forecasting

		7.		Master production schedule, Distribution requirements planning

		8.		Materials requirements planning, Capacity requirements planning

		9.		Supply nets, intergation in management

		10.		Aliances in supply chanin

		11.		Outsourcing, 3PL and 4PL partners

		12.		Logistic as part of corporate strategy

		13.		Logistical staregic projects,  concept, effectiveness

		14.		Modern logistical organization





BL

		Subject Title				Basic Logistics										Number

		Semester:				B 6

		Weekly Load and Assessment:				3/2 c, Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Basic Logistic

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Logistics, logistical system, logistical chain

		2.		Logistical goals, cuctomer services

		3.		Logistical activities, logistical costs, logistical capital expenses

		4.		Structure of purchasing process, types of purchasing situations

		5.		Economic order quanity, lead time

		6.		Manufacturing process management, batch amount, manufacturing cycle

		7.		Principles of production process planning and management

		8.		Push and pull manufacturing process systems

		9.		Distribution chain, role of distribution in logistical systém

		10.		Distribution chain structure, basic distribution strategies

		11.		Transport package, pallets, containers

		12.		Storage systems, technology, management, stock management

		13.		Transport systems, choice of optimal transport type

		14.		Organization of logistics in plant





IMS

		Subject Title				Introduction to Management Science										Number

		Semester:				M 1

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Matamatical optimization

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Methods of management science, usage areas

		2.		Model creation, specific problems of econometrical models, results implenentation

		3.		Deterministic plant balance models

		4.		Balance models for cost accounting and operative planning

		5.		Assembly problems in balance models

		6.		Net analysis, basic theory of graphs, folws in nets

		7.		Algorithm for maximal and minimal net flow finding, usage

		8.		Construction of  node and arc nets, timatables and nets

		9.		Time analysis of nets, resources analysis

		10.		Matematical programming, primar and dual algorithm

		11.		Transport models, cutting plans

		12.		Parametrical programming, usage in sensitivity analysis

		13.		Multicriretial programming

		14.		Integer linear programming, managerial applications





MS

		

		Subject Title				Management Science										Number

		Semester:				M 2

		Weekly Load and Assessment:				2/1 c, Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Introduction to Management Science

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Dynamic programming

		2.		Stochastic nets, PERT

		3.		Waiting models, structure, criterion formulation

		4.		Random quantities in waiting models, distribution of arrivals and service times

		5.		Single channel waiting line

		6.		Multiple channel waiting line

		7.		Waiting models optimization

		8.		Deterministic models of inventory management

		9.		Stochastic models of inventory management

		10.		Basic of games theory, antagonistia and nonantagonistic games

		11.		Antagonistic matrix games

		12.		Nonantagonistic matrix games

		13.		Cooperative games

		14.		Simulation models in management





HRM

		Subject Title				Human Resources Management										Number

		Semester:				B6, M2

		Weekly Load and Assessment:				2/1/0 c,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				832.437

		Module Content:

		1.		Human Resources Management  as integral Component of Management

		2.		Analysis exigency of employees

		3.		Characterization of  Job specification

		4.		Recruitment and Selection of employees

		5.		Evaluation of working performance

		6.		Employees Remuneration

		7.		Working Motivation

		8.		Developing programmes and other Education

		9.		Culture of Company

		10.		Internal and External Communication

		11.		Employees teams

		12.		Working Stress

		13.		Preparing and management of organisational changes

		14.		Stimulation of innovating programmes and cooperative behaviour





MC

		Subject Title				Managerial communication										Number

		Semester:				B3,M1

		Weekly Load and Assessment:				0/2/0 c

		Credit:				2

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Communication as implement of management  and part of the Corporate Culture

		2.		Communication process

		3.		Intra-organizational communication, interview

		4.		Personal background for successful communication, emotional intelligence

		5.		Training  programmes, coaching

		6.		Negotiation

		7.		Working conflicts

		8.		Communication in creative deciding

		9.		Deliberations and Firm actions

		10.		Inter-organizational Communication, Communication with Media

		11.		Firm presentation – Preparation

		12.		Firm presentation - Appearance

		13.		Manage with public display stress

		14.		Constructive and Destructive modes of dyadic communication





EPM

		Subject Title				Enterprise Process Management										Number

		Semester:				B2, B6

		Weekly Load and Assessment:				2/1/0 c,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Enterprise Economics

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Management - structure, functions

		2.		Corporate planning, strategic planning

		3.		Concept and stucture of plans

		4.		Marketing in corporate planning

		5.		Implementation of marketing strategy

		6.		Quality management, Environmental management

		7.		Quality management, Environmental management - methods

		8.		Management of material flows

		9.		Supply chain management

		10.		Organization structure

		11.		Human resources management

		12.		Human resources management - team building and forming

		13.		Information technology in management

		14.		Controlling





EIS

		Subject Title				Enterprise Information System										Number

		Semester:				M 2

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Enterprise information systém, enterprise resource planning, ERP support

		2.		Functiopnal model of ERP-logistic, finance and human resources

		3.		Main method applied in MRP II

		4.		Process of order realization in ERP-purchase stock

		5.		Process of order realization in ERP-sale

		6.		Process of order realization in ERP-production planning

		7.		Process of order realization in ERP-finance

		8.		Enterprise ERP-CRM,SCM and BI

		9.		Project of ERP-IS/IT strategy,SWOT analysis

		10.		Project of ERP-choice of product and its implementation

		11.		Risk of ERP projects

		12.		Effectiveness of ERP projects

		13.		Business process improvement based on ERP

		14.		Social and psychological aspects of ERP projects





IE

		Subject Title				Industrial engineering

		Semester

		Weekly Load and Assessment				2/2 C,Ex

		Credit				5

		Language				Czech

		Prerequisities				Enterprise Economics

						Business process management

		Module Content

		1		Process orientation in production

		2		Changes management methods

		3		Standard tools of idustrial engineering (work measurement, method study)

		4		New methods of industrial engineering

		5		Value analysis

		6		Continue process improvement (CPI)

		7		Poka-yoke, Zero defects

		8		Quick changes, system SMED (single minute exchange die)

		9		Total productive maintenance (TPM)

		10		Teamwork, 5S

		11		Team development and training, workshops

		12		Visual management system, independent manufactory team

		13		Simultaneous engineering

		14		Total quality management (TQM), lean production





QEM

		Subject Title		Quality and Environmental Management

		Semester		M3

		Weekly load		2/0/0 Ex

		Credit:		3

		Language    Czech, English

		Prerequisities		Enterprise Economics

				Principles of Corporate Management

		Module Content

				1.Quality Management Systems.

				2.The Spiral of Progress in Quality.

				3.Quality Employees' Motivation.

				4.Quality Costs and Statistical Methods for Quality Management.

				5.International and National Quality Management System Assessment.

				6.Economic-Environmental Relationships.

				7.The State and Development of the Environment in the World and the Czech Republic.

				8.Natural Resources - Allocation and Evaluation.

				9.Impact of Economic Activities on the Environment.

				10.Basic Principles of Ecological Politics.

				11.Ecological Politics in the EU and the Czech Republic

				12.Environmental Management and Corporate Organization.

				13.Economic Aspect of Environmental Management.

				14.Environmental Information System.





PM

		Subject Title				Principles of Marketing										Number

		Semester:				B5

		Weekly Load and Assessment:				3/2/0, c,Ex

		Credit:				7

		Language:				Czech, German (English)

		Prerequisities:				Enterprise Economics

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Introduction to Marketing. The marketing concept.

		2.		Marketing management. Consumer and B2B marketing.

		3.		Marketing and competitive environment.

		4.		Consumer behaviour.

		5.		Industrial Buying.

		6.		Market and Sales Forecasting.

		7.		Market analysis. Market segmentation. Consumer targeting.

		8.		Marketing mix. Positioning.

		9.		Brand management.

		10.		Product and product manegement.

		11.		Price and pricing.

		12.		Channels of distribution.

		13.		Promotion. Advertising

		14.		Personal selling. Direct marketing.Event marketing.





MR

		Subject Title				Marketing Research										Number

		Semester:				M2

		Weekly Load and Assessment:				1/2/O,  c, Ex

		Credit:				4

		Language:				Czech, German

		Prerequisities:				Marketing .

		Course provider:				Department of Economics and Management.

		Module Content:

		1.		Marketing research role in marketing management.

		2.		Marketing research process.

		3.		Definition of marketing decision problem.

		4.		Research design.

		5.		Data sources. Secondary data.

		6.		Primary data collection methods.

		7.		Qualitative methods.

		8.		Quantitative methods.

		9.		Questionnaire  design.

		10.		Sampling. Sample size.

		11.		Data collection. Data processing.

		12.		Data analysis procedures.

		13.		Reporting data findings.

		14.		Marketing information systems.





SM

		Subject Title				Strategic Marketing										Number

		Semester:				M3

		Weekly Load and Assessment:				2/4/0,  cc

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Enterprise Econommcs, Management of business processes, Principles of Marketing

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Strategic Marketing. Concept and aspects of  strategic marketing.

		2.		MARKSTRAT 3 - Marketing Strategy Simulation. Introductory session.

		3.		Market research studies. Period 1 decisions.

		4.		Strategic segmentation and positioning. Period 2 decisions.

		5.		Marketing and research and development projects. Period 3 decisions.

		6.		Introduction of new products and brands. Period 4 decisions.

		7.		Emerging markets and branches. Entry strategy. Period 5 decisions.

		8.		Compettitive strategies on growing markets. Period 6 decisions.

		9.		Competitive strategies on mature markets. Period 7 decisions.

		10.		Ressources allocation to markets and brands.Period 8 decisions.

		11.		Functional strategies. Period 9 decisons.

		12.		Market dilution strategy. Period 10 decisions.

		13.		Group presentations.

		14.		Final session. Conclusions.





A

		Subject Title				Accounting										Number

		Semester:				B4

		Weekly Load and Assessment:				2/2/0, c, Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Introduction  to Accounting.

		2.		Company Assets.

		3.		Account statements.

		4.		Evaluation of assets.

		5.		Circular flow of assets.

		6.		Methodical account principles

		7.		Account standards.

		8.		Long term assets.

		9.		Current assets.

		10.		Financial assets.

		11.		Receivables.

		12.		Liabilities.

		13.		Equity and debts.

		14.		Annual accounts.





AM

		

		Subject Title				Accounting for managers										Number

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 c, Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Enterprise Economics, Accounting

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Annual report.

		2.		Cas-flow statement.

		3.		Analysis of balance sheet.

		4.		Exploitation of account outpout for management.

		5.		Reporting for small and middle enterprises.

		6.		Company and inter-company comparison.

		7.		Management accounting

		8.		Orientation of management accounting to responsibility and output.

		9.		Budgeting.

		10.		System of plans and budgets.

		11.		Cost Control I.

		12.		Cost control II.

		13.		Exploitation of management accounting for strategic decision-making

		14.		Ethics in accounting





SE

		Subject Title				Statistics for Economics										Number

		Semester:				M1

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Applied Statistics, Corporate Economics, Principles of Corporate Management

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Measures in Statistics

		2.		Regression and Correlation Analysis in Economic Area

		3.		Multinominal Regression and Correlation Analysis

		4.		Time Series Statistical Methods in Prognostics

		5.		Index Method

		6.		Statistical Distributions I.

		7.		Statistical Distributions II.

		8.		Statistical Estimate

		9.		Testing of Statistical Hypothesis

		10.		Nonparametric Testing

		11.		Statistical Process Control I.

		12.		Statistical Process Control II.

		13.		Statsistical Sampling Plans

		14.		Analysis of Variance (ANOVA), Introduction to Design of Experiment (DOE) in Firm
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		Subject Title				Specialized Laboratory										Number		4yyxxx

		Semester:

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				All Departments of the Faculty of Chemical Engineering

		Module Content:

		1.		The goal of the course is to introduce students to research activities of respective department.

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		BV		Bilanční výpočty		BC		Balance Calculations		A

		UCHT		Úvod do chemických technologií		ICT		Introduction to Chemical Technologies		N

		CHI1		Chemické inženýrství I		UO1		Unit Operations of Chemical Engineering I		A

		LCHI		Laboratoř chemického inženýrství		UOL		Unit Operations Laboratory		N

		CHIP		Chemicko-inženýrský projekt		CEP		Chemical Engineering Project		A

		CHI2		Chemické inženýrství II		UO2		Unit Operations of Chemical Engineering II		A

		IBP		Inženýrství biologických procesů		EMBP		Engineering Methods in Biological Processes		A

		CHPŽP		Chemický průmysl a životní prostředí		EPCI		Environmental Protection in Chemical Industry		A

		HTP1		Hydromechanické a tepelné procesy I		FMHT1		Fluid Mechanics and Heat Transfer - I		A

		SPCHI		Semestrální projekt oboru chemické inženýrství		SPCE		Semestral Project in Chemical Engineering		A

		CHI3		Chemické inženýrství III		UO3		Unit Operations of Chemical Engineering III		A

		PVCHI		Programové vybavení pro chemické inženýry		SWCE		Software for Chemical Engineers		A

		TT		Technická termodynamika		ACET		Applied Chemical Engineering Thermodynamics		N

		DP		Difúzní procesy		MTP		Mass Transfer Processes		N

		PSI		Procesní a systémové inženýrství		PSD		Process and System Design		A

		LOCHI1		Laboratoř oboru chemické inženýrství I		SL1		Specialized Laboratory I		A

		DPV		Difúzní procesy - výpočty		MTPMM		Mass Transfer Processes for Mathematical Modelling		N

		HTP2		Hydromechanické a tepelné procesy II		FMHT2		Fluid Mechanics and Heat Transfer - II		A

		SPB		Separační procesy v biotechnologiích		SPB		Separation Processes in Biotechnology		A

		PI		Produktové inženýrství		PE		Product Engineering		A

		BI		Bezpečnostní inženýrství		PSR		Process Safety and Reliability		A

		RBI		Reaktorové a bioreaktorové inženýrství		RBE		Reactor and Bioreactor Engineering		A

		LOCHI2		Laboratoř oboru chemické inženýrství II		SL2		Specialized Laboratory II		A

		PP		Procesní projekt		PD		Process  Design		A

		IDS		Informační a databázové systémy		IDS		Information and Database Systems		A

		ACHPP		Aparatura chemického a potravinářského průmyslu		ECFI		Equipment of Chemical and Food Industry		N

		PAOŽP		Procesy a aparáty ochrany životního prostředí		FEE		Fudamentals of Environmental Engineering		N

		VPJ		Vyšší programovací jazyky		HPL		Higher Programming Languages		A

		VPS		Využití počítačových sítí		UCN		Utilisation of Computer Networks		A



SUBJECTS
 OF THE DEPARTMENT OF CHEMICAL ENGINEERING



BC

		Subject Title				Balance Calculations										Number		409xxx

		Semester:				B1

		Weekly Load and Assessment:				0/2

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

		2.		Mixtures and their composition, conversion of concentration data. Examples.

		3.		Chemical formulas. Examples.

		4.		Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

		5.		Fundamentals of material balances, block diagram and description of the process. Examples.

		6.		Steady-state balancing of the system without chemical reaction. Examples.

		7.		Solution of selected problems.

		8.		Solution of selected problems.

		9.		Test. Chemical reaction - stoichiometric calculations. Examples.

		10.		Solution of selected problems.

		11.		Balancing of the system with chemical reaction, conversion, yield. Examples.

		12.		Solution of selected problems.

		13.		Complex balancing problems. Examples.

		14.		Test.





ICT

		Subject Title				Introduction to Chemical Technologies										Number		409xxx

		Semester:				B2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Unit Operations I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Hydrogen and some other technical gases (nitrogen, oxygen, argon, carbon dioxide).

		2.		Production of sulfuric acid.

		3.		Production of ammonia.

		4.		Production of nitric acid.

		5.		Production of phosphoric acid.

		6.		Production of one- and multi-component industrial fertilizers.

		7.		Electrochemical production of sodium hydroxide, chlorine and chlorates.

		8.		Chemical processing of coal.

		9.		Production of iron, steel and color metals.

		10.		Chemical processing of wood.

		11.		Chemical processing of crude oil - AVD.

		12.		Selected technologies from petrochemistry - ethylene unit.

		13.		Selected technologies from food technology - fermentation and sugar industry.

		14.		Selected technologies from food technology - fat processing.





UO1

		Subject Title				Unit Operations of Chemical Engineering I										Number		409xxx

		Semester:				B4

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Basic terminology. Systems. Principles of balancing. Mass and mole balance.

		2.		Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

		3.		Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

		4.		Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

		5.		Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

		6.		Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

		7.		Heat exchangers: types and design. Evaporators: types and design. Crystallization.

		8.		Diffusion separation processes. Mass exchangers. Equilibrium plate.

		9.		Membrane separation processes, modules, types of membranes, driving forces. Design.

		10.		Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

		11.		Flash and differential distillation of binary mixtures. Rectification in staged column.

		12.		Absorption: equipment, staged and packed columns. Adsorption.

		13.		Drying of solids, enthalpic humidity chart. Batch and continual dryers.

		14.		Chemical reactors and bioreactors, basic types. Material and enthalpy balance.





UOL

		Subject Title				Unit Operations Laboratory										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/0/3 credit with grade

		Credit:				2

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

				Students work in groups (3 persons in group).They are asked to write common report on each

				experiment (6 reports total).The report for each experiment must be handed in one week.

				It is accepted after successful discussion of measured data, calculations and conclusions.

				Laboratory is equipped with 15 apparatuses, list  of them is as follows:

				1) Pressure drop in tubes and fittings      2) Packed column hydraulics

				3) Centrifugal pump - characteristic curve   4) Agitated vessel

				5) Frame filter    6) Fluidisation column    7) Sedimentation column

				8) Ball mill        9) Double pipe heat exchanger

				10) Heat exchanger steam-air with extended surface  11) Shelf dryer

				12) Continuous packed distillation column

				13) Cascade of mixed reactors   14) Reverse osmosis

				15)  Packed absorption column





CEP

		Subject Title				Chemical Engineering Project										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/1/0 credit with grade

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physical Chemistry I, Unit Operations I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-elasticity. Anisotropic materials.

		2.		Unit Operations I to practical and more complex problems, e.g., problems consisting of

		3.		several unit operations, problems requiring more advanced methodologies of solution than

		4.		those used in the basic course of chemical engineering etc. Assigned projects simulate (on

		5.		the level corresponding to the knowledge of students) real industrial problems in production

		6.		plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the

		7.		team-work. The project is comprehensive and it includes problem analysis, selection of the

		8.		suitable method of solution, survey of required data and the actual solution of the problem.

		9.		Students have to prepare the report describing the problem, its solution and results and this

		10.		report has to be defended in the final consultation with the professor, who supervised the

		11.		progress of the work during the semester.

		12.

		13.

		14.





UO2

		Subject Title				Unit Operations of Chemical Engineering II										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

		2.		Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

		3.		Single-phase flow through porous material, pressure drop. Multi-phase flow.

		4.		Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

		5.		Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

		6.		Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

		7.		Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

		8.		Mass transfer by convection and diffusion. Mass transfer between phases.

		9.		Mass transfer in staged and continuous separation processes.

		10.		Continuous rectification of binary and multicomponent mixtures.

		11.		Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

		12.		Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow.

		13.		Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

		14.		Adsorption and chromatography. Crystallization from solutions. Crystallizers.





EMBP

		Subject Title				Engineering Methods in Biological Processes										Number		409xxx

		Semester:				B5, M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Elements of cell biology.

		2.		Enzymes: structure, mechanism of action, kinetics, immobilization, applications.

		3.		Elementary cell physiology.Metabolic control.Metabolic pathways.Energy production in cells.

		4.		Elements of genetic engineering. Genetically modified organisms.

		5.		Cell growth, batch and continuous cultures. Kinetics of microbial growth.

		6.		Structured and unstructured models of cell growth. Mass-transport and cell growth.

		7.		Stoichiometry and energy aspects of cell growth. Stoichiometry of product formation.

		8.		Metabolic flux analysis. Control of metabolic pathways, metabolic engineering.

		9.		Fermenters and bioreactors. Choice of cultivation method. Batch and continuous cultivation.

		10.		Choice of bioreactor, scale-up, control. Modelling of bioreactors.

		11.		Isolation and purification of microbial products.

		12.		Mixed microbial populations in nature and industry. Modelling and analysis, applications.

		13.		Bioprocesses based on application of plant cell cultures. Reactors, cultivation methods.

		14.		Bioprocesses based on application of mammalian cell cultures. Reactors, cultivation methods.





EPCI

		Subject Title				Environmental Protection in Chemical Industry										Number		409xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Impact of process industries upon the environment, food cycle, energy sources.

		2.		Methods of environmental engineering, physical and chemical processes.

		3.		Air pollution control, global imlications of air pollution.

		4.		Gaseous, vapourous and solid particulate pollutants.

		5.		Solid particles characteristics, particle size distribution, efficiency of separation.

		6.		Control devices for particulate contamitants, gravitational settlers.

		7.		Centrifugal collectors, wet collectors, fabric filtration, electrostatic precipitation.

		8.		Absorption and chemisorption used in environmental protection.

		9.		Adsorption, continuous and batch arrangement, condensation and combustion.

		10.		Water quality requirements, sedimentation, filtration, calculation of settlers.

		11.		Coagulation, influence of mixing on flocculation, power input of various mixers.

		12.		Biochemical water treatment, biodegradable organic wastes, biological oxygen demand.

		13.		Dissolved oxygen balance, aeration capacity calculation.

		14.		Solid waste management.





FMHT1

		Subject Title				Fluid Mechanics and Heat Transfer - I										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction to fluid mechanics, history. Hydrostatics.

		2.		Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

		3.		Conservation of mass, linear momentum and energy. Inviscid flow.

		4.		Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

		5.		Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

		6.		Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

		7.		Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

		8.		Introduction to heat transfer. One-dimensional steady-state heat conduction.

		9.		Unsteady-state one-dimensional heat conduction. Fourier method.

		10.		Heat convection in laminar fluid flows.

		11.		Heat transfer at film condensation and free convection.

		12.		Heat transfer in turbulent flows. Methods of analogy.

		13.		Heat radiation, fundamental concepts and relations.

		14.		Radiation shields, effects of radiation on measurement of flowing gas temperature.





SPCE

		Subject Title				Semestral Project in Chemical Engineering										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Students work individually on topics, which they choose from the list of topics offered and

		2.		authorized by Institute, and are led by a supervisor. A brief written report on results of work is

		3.		required, as well as a public presentation in closing seminar. Final evaluation depends on a

		4.		grade proposed by the project supervisor and on the level of presentation of results.

		5.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





UO3

		Subject Title				Unit Operations of Chemical Engineering III										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Unit Operations od Chemical Engineeering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Phenomena described by distribution functions. Random processes, basic concepts.

		2.		Nonideal flow, distribution of residence times, dispersion coefficients.

		3.		Crystallisation - basic principles, phase equilibria, fractional crystallization.

		4.		Population balances,  crystal size distributions and sieve analysis.

		5.		Adsorption - simple theory of solute moving through bed, adsorption and desorption waves.

		6.		Effect of longitudinal dispersion and transport from mobile to stagnant fluid in porous particles.

		7.		Models of linear and nonlinear sorption.

		8.		Ionic exchange and electroforetic separation methods.

		9.		Selection and arrangement of separation methods, criteria for selection.

		10.		Recycling and regeneration.

		11.		Combined processes and multifunctional apparatuses, reaction and separation.

		12.		Strategy of process design and its synthesis.

		13.		Optimization by parameter selection.

		14.		Optimization by choices from alternatives.





SWCE

		Subject Title				Software for Chemical Engineers										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Basic skils concerning the work on PC under OS Windows.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Types of software products. SW life cycle. Chemical engineering problems and their solution with SW.

		2.		General approach to the design of SW. Analysis of the problem and conceptual design.

		3.		Programming languages, their types. Characteristics and typical use of most common languages. Processing of the program source code. Compilers and linkers.

		4.		Programming technologies for effective development of programs. Structured programming.

		5.		Programming language FORTRAN - architecture, construction of a program, data types, declarations, expressions.

		6.		Programming language FORTRAN - commands, input/output operations.

		7.		Work in the integrated environment of DIGITAL (Compaq) Visual Fortran.

		8.		Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, NAG, etc.

		9.		Integrated mathematical software - generally. Numeric, symbolic and graphical operations.

		10.		System Polymath, purpose and utilisation.

		11.		System Maple - environment and basic operations.

		12.		System Maple - solution of chemical engineering problems.

		13.		System MATLAB - environment and basic operations.

		14.		System MATLAB - solution of chemical engineering problems.





ACET

		Subject Title				Applied Chemical Engineering Thermodynamics										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Calculus, Basic Thermodynamics

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Critical behaviour of pure substances, estimation of critical properties of fluids

		2.		The virial equation of state, cubic equations of state (pure fluids)

		3.		Acentric factor and generalised form of cubic equations of state,equations of state for liquids 
Thermodynamic properties of substances in ideal gas state

		4.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		5.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		6.		Equilibrium in two-phase one-component systems, enthalpy of evaporation

		7.		Mixtures of fluids, mixing rules, pseudocritical properties of mixtures

		8.		Volumetric properties of mixtures of the fluids

		9.		Thermodynamic properties of the mixtures of fluids from cubic equations of state

		10.		Fugacity and activity of the component in the mixture, reference state, excess properties

		11.		Vapour-liquid equilibrium

		12.		Gas-liquid equilibrium

		13.		Liquid-liquid equilibrium

		14.		Estimation of transport properties of liquids





MTP

		Subject Title				Mass Transfer Processes										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/3 Ex

		Credit:				7

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





PSD

		Subject Title				Process and System Design										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Theory of systems and  chemical engineerig. Team work. Computers in process design.

		2.		Graphs, flowsheets, process flow diagramms.

		3.		Balance calculation based on specified  data.Overdetermined and underdetermined systems.

		4.		Balance calculation based on measured data. Reconciliation.Design of measurements. Information systems

		5.		Modelling of unit operations.Linear, rigorous,short-cut, fuzzy models.

		6.		Steady state simulation. Sequential-modular approach.Equation oriented approach.

		7.		Physical-chemical models for simulation. Databases for chemical-physical data.

		8.		Architecture of some commercial simulation programms (ASPEN Plus)

		9.		Cost engineering calculations.

		10.		Optimisation of chemical engineering processes.

		11.		Synthesis. Heuristical and evolutional algorithms.

		12.		Design of heat exchanger networks

		13.		Batch and periodical processes. Dynamic balance calculation. Dynamic simulation.

		14.		Conceptual and detailed process design





SL1

		Subject Title				Specialized Laboratory I										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this course is to introduce students to research activities of the Department of

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.





MTPMM

		Subject Title				Mass Transfer Processes for Mathematical Modelling										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





FMHT2

		Subject Title				Fluid Mechanics and Heat Transfer - II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Fluid Mechanics and Heat Transfer - I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Conservation of mass, linear momentum and energy. Potential flows.

		2.		Viscous flows. Navier-Stokes equations and its advanced applications.

		3.		Flow over immersed bodies and boundary layers - I.

		4.		Flow over immersed bodies and boundary layers - II.

		5.		Modelling of turbulence, characteristic measures, approaches to study of turbulence.

		6.		Multiphase flows.

		7.		CFD applications. Fractals and chaos theory in hydrodynamics.

		8.		Steady-state heat conduction, finned surfaces, internal heat sources.

		9.		Multidimensional steady-state heat conduction, shape factor.

		10.		Multidimensional unsteady-state heat conduction.

		11.		Approximate methods in heat conduction problems.

		12.		Laminar thermal boundary layer.

		13.		Heat radiation, closed systems of grey surfaces.

		14.		Elementary problems of heat radiation in semi-transparent environments.





SPB

		Subject Title				Separation Processes in Biotechnology										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Classification of separation processes. Phase equilibria. Equilibrium separation stage.

		2.		Liquid-liquid extraction. Super-critical extraction, leaching and pertraction.

		3.		Distillation and rectification.

		4.		Adsorption separation processes, ion-exchange methods, chromatographic techniques.

		5.		Counter-current adsorption processes. Simulated moving-bed technique.

		6.		Gel chromatography, affinity chromatography.

		7.		Filtration and centrifugation.

		8.		Membrane separation processes: micro- and ultra-filtration, reverse osmosis, dialysis.

		9.		Membrane distillation and pervaporation.

		10.		Membrane gas separations. Liquid membranes.

		11.		Electro-membrane separation processes. Electrodialysis.

		12.		Electrophoresis and isoelectrical focusing.

		13.		Drying and lyofilization.

		14.		Precipitation and crystallization.





PE

		Subject Title				Product Engineering										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

		2.		Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

		3.		Polydisperse systems and their characterization. Method of population balances.

		4.		Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

		5.		Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

		6.		Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

		7.		Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

		8.		Production of various dispersions in food industry. Detergents, paints and varnishes.

		9.		Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

		10.		Polymers, their molecular and meso-scopic architecture. Processing of plastics.

		11.		New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

		12.		Materials for tissue engineering. Cellular structure of materials and biomaterials.

		13.		Nano-structured materials. Surface modification of materials, deposition of surface layers.

		14.		Primary to quaternary recyling of material and energy content of wastes.





PSR

		Subject Title				Process Safety and Reliability										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Nature of the accident process. Acceptable risk.

		2.		Accident and loss statistic.Three significant disasters.

		3.		Toxicology.Models of dose:response curves.Probits.

		4.		MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors.

		5.		Vaporation rate of liquid  during vessel filling.Ventilation.

		6.		Source models for releases of vapours and liquids through holes and pipes.

		7.		Toxic release and dispersion models.Pasquill-Gifford model.

		8.		Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

		9.		Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and fires.

		10.		Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

		11.		Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

		12.		Event trees.Fault trees.

		13.		Case histories. Human error function.Learning from accidents.

		14.		Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.





RBE

		Subject Title				Reactor and Bioreactor Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				4/2/0 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mass and energy balances of reacting systems.

		2.		Kinetics and stoichiometry of chemical reactions; design of isothermal reactors.

		3.		Complex chemical reactions, reaction mechanisms.

		4.		Measurement and evaluation of kinetic data.

		5.		Design of non-isothermal reactors; steady state and dynamic behaviour.

		6.		Diffusion and reaction in porous catalyst.

		7.		Catalytic reactors.

		8.		Distribution of residence times in chemical reactors; nonlinear reactors.

		9.		Biotechnology and bioengineering; production of insuline.

		10.		Kinetics of cell growth, batch and continuous culture, structured models.

		11.		Bioreactors; enzyme reactors; chemostat; fed-batch bioreactor.

		12.		Immobilized enzyme and cell systems; diffusion limitation.

		13.		Isolation and separation of biological product.

		14.		Fermentation of baker yeast and production of monoclonal antibodies.





SL2

		Subject Title				Specialized Laboratory II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to involve graduate students deeper in research activities of the

		2.		department. They learn basic principles of scientific work, methods of

		3.		obtaining and processing data and presentation of  results.  Students work on problems, that

		4.		they choose from the list offered and approved by the department. Each student is supervised

		5.		by an appointed staff member. Students typically continue to solve problems of Spec. Lab. I .

		6.		A brief written report is required as well as public presentation of the results at a  closing

		7.		micro-conference of all students.

		8.		The evaluation combines the grade proposed by the supervisor and the level of presentation

		9.		of results.

		10.

		11.

		12.

		13.

		14.





PD

		Subject Title				Process  Design										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Process and System Design

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Problem formulation.

		2.		Conceptual process design.

		3.		Application of commercial simulation programs.

		4.		Elaboration of project.Consultation.

		5.		Controlling day.

		6.		Elaboration of project.Consultation.

		7.		Excursions.Exhibitions. Contact with practice.

		8.		Elaboration of project.Consultation.

		9.		Elaboration of project.Consultation.

		10.		Elaboration of project.Consultation.

		11.		Working out of written report.

		12.		Controlling day.

		13.		Submission of report.

		14.		Defence of submitted report. Examination.





IDS

		Subject Title				Information and Database Systems										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Examples of database and information systems. Area of interest.

		2.		Mathematical background (relations, relational algebra, relational calculus).

		3.		Systematic development of database and information systems, degrees of formalization and abstraction.

		4.		Real world and the analyses of the area of interest. Gaining knowledge about data, information, dataflows, workflows, functions, states, decisions.

		5.		Conceptual design. Entities, occurrences of entities, attributes, domains, relations. ER diagrams, DF diagrams and other schemes for conceptual modeling. CASE systems.

		6.		Implementation design. Database models.

		7.		Relational databases. Normalization of data structures, normal forms. Integrity conditions.

		8.		Object oriented databases and their design.

		9.		Physical database implementation design. Implementation phase.

		10.		Environments for the development of database systems. Specialized database languages.

		11.		Development environments under OS Windows. Interactive work, programming.

		12.		Database languages SQL and 4GL.

		13.		Database servers and the architecture client-server. MySQL and MS SQL Server.

		14.		Utilization of database systems in computer networks with concurrent access. Protection of data and preservation of their consistency.





ECFI

		Subject Title				Equipment of Chemical and Food Industry										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Most common types of devices. Design, operation and intensification of apparatuses.

		2.		Construction materials.

		3.		Pipeline nets, fittings and valves.

		4.		Equipment for transport of liquids.

		5.		Equipment for transport of gas.

		6.		Stirring devices for liquid, standard type mixers.

		7.		Heat exchanger - pipe exchanger.

		8.		Heat exchanger - plate and spiral exchanger.

		9.		Evaporators.

		10.		Absorption and rectification plants.

		11.		Extractive plants.

		12.		Dryers.

		13.		Reactors.

		14.		Excursion.





FEE

		Subject Title				Fudamentals of Environmental Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I, II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Environmental protection, international standards state policy in environmental protection.

		2.		Air pollutants separation, origin of air pollutants and their categorization.

		3.		Emision of sulfur dioxide, technologies of removal.

		4.		Emision of nitrogen oxides, technologies of removal.

		5.		Separation of volatile organic comounds.

		6.		Adsorption of gaseous and liquid pollutants.

		7.		Solid particle pollution, sources and separation.

		8.		Waste water mechanical treatment.

		9.		Aerobic and nonaerobic water treatment.

		10.		Solid waste management and treatment technologies.

		11.		Land disposal of solid wastes.

		12.		Incineration of solid wastes.

		13.		Noise pollution and noise control.

		14.		Excursion to a selected chemical plant.





HPL

		Subject Title				Higher Programming Languages										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Active knowledge of programming in some higher programming language.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. General aspects of software development. Software life cycle.

		2.		Theory of formal systems. Abstract alphabet. Symbols. Post production systems.

		3.		Theory of programming languages, their types. Syntactical and semantic description.

		4.		Programming technologies and their relation to programming languages. Structured and object oriented programming.

		5.		Algorithms, formal description and realisation in a program. General theory of algorithms.

		6.		Automation of programming, integrated development systems. Visual tools.

		7.		Languages of the FORTRAN type (77, 90 a 95).

		8.		Programming language BASIC and its various implementations. Higher generations of BASIC.

		9.		Programming language PASCAL and particular implementations.

		10.		Programming language C, its significance and basic properties.

		11.		Programming language C++, significance and basic properties. Difference between C and C++. Further development - language C#.

		12.		Object oriented a visual programming in C++. Development of Windows applications.

		13.		Visual Basic and visual programming. Development of Windows applications. Standard objects.

		14.		Languages for Artificial Intelligence. Prolog and LISP.





UCN

		Subject Title				Utilisation of Computer Networks										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Computer networks in our everyday life.

		2.		Data communication. Computer networks - basic principles. Network architectures.

		3.		Network services, layered architecture, OSI model, network protocols, TCP/IP.

		4.		LAN and WAN networks. Topology and hardware. Access methods. Ethernet, Arcnet, Token Ring.

		5.		Architecture and principals of operating systems. Network OS. Novell Netware.

		6.		Operation system UNIX, architecture and utilisation. Networks and UNIX.

		7.		Networks and standard operating systems Windows (Windows 95, 98, Me, 2000, NT, XP).

		8.		Internet - history, principals, structure, utilisation, future. Data protection. Ethics and Internet.

		9.		Means for connecting into computer networks and their usage (Telnet, FTP, NFS).

		10.		Information and other services within Internet. Electronic mail, WWW. Web Browsers.

		11.		Methodology for search using information resources on Internet. Portals.

		12.		Development of Web pages, languages for Web design. HTML and XML.

		13.		Advanced tools for Web design - scripts and special languages (Java, Javascript, PHP).

		14.		Computer graphics and its usage for Web design. Graphical editors.
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		BV		Bilanční výpočty		BC		Balance Calculations		A

		UCHT		Úvod do chemických technologií		ICT		Introduction to Chemical Technologies		N

		CHI1		Chemické inženýrství I		UO1		Unit Operations of Chemical Engineering I		A

		LCHI		Laboratoř chemického inženýrství		UOL		Unit Operations Laboratory		N

		CHIP		Chemicko-inženýrský projekt		CEP		Chemical Engineering Project		A

		CHI2		Chemické inženýrství II		UO2		Unit Operations of Chemical Engineering II		A

		IBP		Inženýrství biologických procesů		EMBP		Engineering Methods in Biological Processes		A

		CHPŽP		Chemický průmysl a životní prostředí		EPCI		Environmental Protection in Chemical Industry		A

		HTP1		Hydromechanické a tepelné procesy I		FMHT1		Fluid Mechanics and Heat Transfer - I		A

		SPCHI		Semestrální projekt oboru chemické inženýrství		SPCE		Semestral Project in Chemical Engineering		A

		CHI3		Chemické inženýrství III		UO3		Unit Operations of Chemical Engineering III		A

		PVCHI		Programové vybavení pro chemické inženýry		SWCE		Software for Chemical Engineers		A

		TT		Technická termodynamika		ACET		Applied Chemical Engineering Thermodynamics		N

		DP		Difúzní procesy		MTP		Mass Transfer Processes		N

		PSI		Procesní a systémové inženýrství		PSD		Process and System Design		A

		LOCHI1		Laboratoř oboru chemické inženýrství I		SL1		Specialized Laboratory I		A

		DPV		Difúzní procesy - výpočty		MTPMM		Mass Transfer Processes for Mathematical Modelling		N

		HTP2		Hydromechanické a tepelné procesy II		FMHT2		Fluid Mechanics and Heat Transfer - II		A

		SPB		Separační procesy v biotechnologiích		SPB		Separation Processes in Biotechnology		A

		PI		Produktové inženýrství		PE		Product Engineering		A

		BI		Bezpečnostní inženýrství		PSR		Process Safety and Reliability		A

		RBI		Reaktorové a bioreaktorové inženýrství		RBE		Reactor and Bioreactor Engineering		A

		LOCHI2		Laboratoř oboru chemické inženýrství II		SL2		Specialized Laboratory II		A

		PP		Procesní projekt		PD		Process  Design		A

		IDS		Informační a databázové systémy		IDS		Information and Database Systems		A

		ACHPP		Aparatura chemického a potravinářského průmyslu		ECFI		Equipment of Chemical and Food Industry		N

		PAOŽP		Procesy a aparáty ochrany životního prostředí		FEE		Fudamentals of Environmental Engineering		N

		VPJ		Vyšší programovací jazyky		HPL		Higher Programming Languages		A

		VPS		Využití počítačových sítí		UCN		Utilisation of Computer Networks		A



SUBJECTS
 OF THE DEPARTMENT OF CHEMICAL ENGINEERING



BC

		Subject Title				Balance Calculations										Number		409xxx

		Semester:				B1

		Weekly Load and Assessment:				0/2

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

		2.		Mixtures and their composition, conversion of concentration data. Examples.

		3.		Chemical formulas. Examples.

		4.		Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

		5.		Fundamentals of material balances, block diagram and description of the process. Examples.

		6.		Steady-state balancing of the system without chemical reaction. Examples.

		7.		Solution of selected problems.

		8.		Solution of selected problems.

		9.		Test. Chemical reaction - stoichiometric calculations. Examples.

		10.		Solution of selected problems.

		11.		Balancing of the system with chemical reaction, conversion, yield. Examples.

		12.		Solution of selected problems.

		13.		Complex balancing problems. Examples.

		14.		Test.





ICT

		Subject Title				Introduction to Chemical Technologies										Number		409xxx

		Semester:				B2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Unit Operations I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Hydrogen and some other technical gases (nitrogen, oxygen, argon, carbon dioxide).

		2.		Production of sulfuric acid.

		3.		Production of ammonia.

		4.		Production of nitric acid.

		5.		Production of phosphoric acid.

		6.		Production of one- and multi-component industrial fertilizers.

		7.		Electrochemical production of sodium hydroxide, chlorine and chlorates.

		8.		Chemical processing of coal.

		9.		Production of iron, steel and color metals.

		10.		Chemical processing of wood.

		11.		Chemical processing of crude oil - AVD.

		12.		Selected technologies from petrochemistry - ethylene unit.

		13.		Selected technologies from food technology - fermentation and sugar industry.

		14.		Selected technologies from food technology - fat processing.





UO1

		Subject Title				Unit Operations of Chemical Engineering I										Number		409xxx

		Semester:				B4

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Basic terminology. Systems. Principles of balancing. Mass and mole balance.

		2.		Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

		3.		Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

		4.		Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

		5.		Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

		6.		Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

		7.		Heat exchangers: types and design. Evaporators: types and design. Crystallization.

		8.		Diffusion separation processes. Mass exchangers. Equilibrium plate.

		9.		Membrane separation processes, modules, types of membranes, driving forces. Design.

		10.		Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

		11.		Flash and differential distillation of binary mixtures. Rectification in staged column.

		12.		Absorption: equipment, staged and packed columns. Adsorption.

		13.		Drying of solids, enthalpic humidity chart. Batch and continual dryers.

		14.		Chemical reactors and bioreactors, basic types. Material and enthalpy balance.





UOL

		Subject Title				Unit Operations Laboratory										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/0/3 credit with grade

		Credit:				2

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

				Students work in groups (3 persons in group).They are asked to write common report on each

				experiment (6 reports total).The report for each experiment must be handed in one week.

				It is accepted after successful discussion of measured data, calculations and conclusions.

				Laboratory is equipped with 15 apparatuses, list  of them is as follows:

				1) Pressure drop in tubes and fittings      2) Packed column hydraulics

				3) Centrifugal pump - characteristic curve   4) Agitated vessel

				5) Frame filter    6) Fluidisation column    7) Sedimentation column

				8) Ball mill        9) Double pipe heat exchanger

				10) Heat exchanger steam-air with extended surface  11) Shelf dryer

				12) Continuous packed distillation column

				13) Cascade of mixed reactors   14) Reverse osmosis

				15)  Packed absorption column





CEP

		Subject Title				Chemical Engineering Project										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/1/0 credit with grade

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physical Chemistry I, Unit Operations I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-elasticity. Anisotropic materials.

		2.		Unit Operations I to practical and more complex problems, e.g., problems consisting of

		3.		several unit operations, problems requiring more advanced methodologies of solution than

		4.		those used in the basic course of chemical engineering etc. Assigned projects simulate (on

		5.		the level corresponding to the knowledge of students) real industrial problems in production

		6.		plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the

		7.		team-work. The project is comprehensive and it includes problem analysis, selection of the

		8.		suitable method of solution, survey of required data and the actual solution of the problem.

		9.		Students have to prepare the report describing the problem, its solution and results and this

		10.		report has to be defended in the final consultation with the professor, who supervised the

		11.		progress of the work during the semester.

		12.

		13.

		14.





UO2

		Subject Title				Unit Operations of Chemical Engineering II										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

		2.		Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

		3.		Single-phase flow through porous material, pressure drop. Multi-phase flow.

		4.		Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

		5.		Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

		6.		Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

		7.		Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

		8.		Mass transfer by convection and diffusion. Mass transfer between phases.

		9.		Mass transfer in staged and continuous separation processes.

		10.		Continuous rectification of binary and multicomponent mixtures.

		11.		Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

		12.		Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow.

		13.		Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

		14.		Adsorption and chromatography. Crystallization from solutions. Crystallizers.





EMBP

		Subject Title				Engineering Methods in Biological Processes										Number		409xxx

		Semester:				B5, M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Elements of cell biology.

		2.		Enzymes: structure, mechanism of action, kinetics, immobilization, applications.

		3.		Elementary cell physiology.Metabolic control.Metabolic pathways.Energy production in cells.

		4.		Elements of genetic engineering. Genetically modified organisms.

		5.		Cell growth, batch and continuous cultures. Kinetics of microbial growth.

		6.		Structured and unstructured models of cell growth. Mass-transport and cell growth.

		7.		Stoichiometry and energy aspects of cell growth. Stoichiometry of product formation.

		8.		Metabolic flux analysis. Control of metabolic pathways, metabolic engineering.

		9.		Fermenters and bioreactors. Choice of cultivation method. Batch and continuous cultivation.

		10.		Choice of bioreactor, scale-up, control. Modelling of bioreactors.

		11.		Isolation and purification of microbial products.

		12.		Mixed microbial populations in nature and industry. Modelling and analysis, applications.

		13.		Bioprocesses based on application of plant cell cultures. Reactors, cultivation methods.

		14.		Bioprocesses based on application of mammalian cell cultures. Reactors, cultivation methods.





EPCI

		Subject Title				Environmental Protection in Chemical Industry										Number		409xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Impact of process industries upon the environment, food cycle, energy sources.

		2.		Methods of environmental engineering, physical and chemical processes.

		3.		Air pollution control, global imlications of air pollution.

		4.		Gaseous, vapourous and solid particulate pollutants.

		5.		Solid particles characteristics, particle size distribution, efficiency of separation.

		6.		Control devices for particulate contamitants, gravitational settlers.

		7.		Centrifugal collectors, wet collectors, fabric filtration, electrostatic precipitation.

		8.		Absorption and chemisorption used in environmental protection.

		9.		Adsorption, continuous and batch arrangement, condensation and combustion.

		10.		Water quality requirements, sedimentation, filtration, calculation of settlers.

		11.		Coagulation, influence of mixing on flocculation, power input of various mixers.

		12.		Biochemical water treatment, biodegradable organic wastes, biological oxygen demand.

		13.		Dissolved oxygen balance, aeration capacity calculation.

		14.		Solid waste management.





FMHT1

		Subject Title				Fluid Mechanics and Heat Transfer - I										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction to fluid mechanics, history. Hydrostatics.

		2.		Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

		3.		Conservation of mass, linear momentum and energy. Inviscid flow.

		4.		Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

		5.		Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

		6.		Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

		7.		Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

		8.		Introduction to heat transfer. One-dimensional steady-state heat conduction.

		9.		Unsteady-state one-dimensional heat conduction. Fourier method.

		10.		Heat convection in laminar fluid flows.

		11.		Heat transfer at film condensation and free convection.

		12.		Heat transfer in turbulent flows. Methods of analogy.

		13.		Heat radiation, fundamental concepts and relations.

		14.		Radiation shields, effects of radiation on measurement of flowing gas temperature.





SPCE

		Subject Title				Semestral Project in Chemical Engineering										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Students work individually on topics, which they choose from the list of topics offered and

		2.		authorized by Institute, and are led by a supervisor. A brief written report on results of work is

		3.		required, as well as a public presentation in closing seminar. Final evaluation depends on a

		4.		grade proposed by the project supervisor and on the level of presentation of results.

		5.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





UO3

		Subject Title				Unit Operations of Chemical Engineering III										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Unit Operations od Chemical Engineeering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Phenomena described by distribution functions. Random processes, basic concepts.

		2.		Nonideal flow, distribution of residence times, dispersion coefficients.

		3.		Crystallisation - basic principles, phase equilibria, fractional crystallization.

		4.		Population balances,  crystal size distributions and sieve analysis.

		5.		Adsorption - simple theory of solute moving through bed, adsorption and desorption waves.

		6.		Effect of longitudinal dispersion and transport from mobile to stagnant fluid in porous particles.

		7.		Models of linear and nonlinear sorption.

		8.		Ionic exchange and electroforetic separation methods.

		9.		Selection and arrangement of separation methods, criteria for selection.

		10.		Recycling and regeneration.

		11.		Combined processes and multifunctional apparatuses, reaction and separation.

		12.		Strategy of process design and its synthesis.

		13.		Optimization by parameter selection.

		14.		Optimization by choices from alternatives.





SWCE

		Subject Title				Software for Chemical Engineers										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Basic skils concerning the work on PC under OS Windows.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Types of software products. SW life cycle. Chemical engineering problems and their solution with SW.

		2.		General approach to the design of SW. Analysis of the problem and conceptual design.

		3.		Programming languages, their types. Characteristics and typical use of most common languages. Processing of the program source code. Compilers and linkers.

		4.		Programming technologies for effective development of programs. Structured programming.

		5.		Programming language FORTRAN - architecture, construction of a program, data types, declarations, expressions.

		6.		Programming language FORTRAN - commands, input/output operations.

		7.		Work in the integrated environment of DIGITAL (Compaq) Visual Fortran.

		8.		Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, NAG, etc.

		9.		Integrated mathematical software - generally. Numeric, symbolic and graphical operations.

		10.		System Polymath, purpose and utilisation.

		11.		System Maple - environment and basic operations.

		12.		System Maple - solution of chemical engineering problems.

		13.		System MATLAB - environment and basic operations.

		14.		System MATLAB - solution of chemical engineering problems.





ACET

		Subject Title				Applied Chemical Engineering Thermodynamics										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Calculus, Basic Thermodynamics

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Critical behaviour of pure substances, estimation of critical properties of fluids

		2.		The virial equation of state, cubic equations of state (pure fluids)

		3.		Acentric factor and generalised form of cubic equations of state,equations of state for liquids 
Thermodynamic properties of substances in ideal gas state

		4.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		5.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		6.		Equilibrium in two-phase one-component systems, enthalpy of evaporation

		7.		Mixtures of fluids, mixing rules, pseudocritical properties of mixtures

		8.		Volumetric properties of mixtures of the fluids

		9.		Thermodynamic properties of the mixtures of fluids from cubic equations of state

		10.		Fugacity and activity of the component in the mixture, reference state, excess properties

		11.		Vapour-liquid equilibrium

		12.		Gas-liquid equilibrium

		13.		Liquid-liquid equilibrium

		14.		Estimation of transport properties of liquids





MTP

		Subject Title				Mass Transfer Processes										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/3 Ex

		Credit:				7

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





PSD

		Subject Title				Process and System Design										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Theory of systems and  chemical engineerig. Team work. Computers in process design.

		2.		Graphs, flowsheets, process flow diagramms.

		3.		Balance calculation based on specified  data.Overdetermined and underdetermined systems.

		4.		Balance calculation based on measured data. Reconciliation.Design of measurements. Information systems

		5.		Modelling of unit operations.Linear, rigorous,short-cut, fuzzy models.

		6.		Steady state simulation. Sequential-modular approach.Equation oriented approach.

		7.		Physical-chemical models for simulation. Databases for chemical-physical data.

		8.		Architecture of some commercial simulation programms (ASPEN Plus)

		9.		Cost engineering calculations.

		10.		Optimisation of chemical engineering processes.

		11.		Synthesis. Heuristical and evolutional algorithms.

		12.		Design of heat exchanger networks

		13.		Batch and periodical processes. Dynamic balance calculation. Dynamic simulation.

		14.		Conceptual and detailed process design





SL1

		Subject Title				Specialized Laboratory I										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this course is to introduce students to research activities of the Department of

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.





MTPMM

		Subject Title				Mass Transfer Processes for Mathematical Modelling										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





FMHT2

		Subject Title				Fluid Mechanics and Heat Transfer - II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Fluid Mechanics and Heat Transfer - I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Conservation of mass, linear momentum and energy. Potential flows.

		2.		Viscous flows. Navier-Stokes equations and its advanced applications.

		3.		Flow over immersed bodies and boundary layers - I.

		4.		Flow over immersed bodies and boundary layers - II.

		5.		Modelling of turbulence, characteristic measures, approaches to study of turbulence.

		6.		Multiphase flows.

		7.		CFD applications. Fractals and chaos theory in hydrodynamics.

		8.		Steady-state heat conduction, finned surfaces, internal heat sources.

		9.		Multidimensional steady-state heat conduction, shape factor.

		10.		Multidimensional unsteady-state heat conduction.

		11.		Approximate methods in heat conduction problems.

		12.		Laminar thermal boundary layer.

		13.		Heat radiation, closed systems of grey surfaces.

		14.		Elementary problems of heat radiation in semi-transparent environments.





SPB

		Subject Title				Separation Processes in Biotechnology										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Classification of separation processes. Phase equilibria. Equilibrium separation stage.

		2.		Liquid-liquid extraction. Super-critical extraction, leaching and pertraction.

		3.		Distillation and rectification.

		4.		Adsorption separation processes, ion-exchange methods, chromatographic techniques.

		5.		Counter-current adsorption processes. Simulated moving-bed technique.

		6.		Gel chromatography, affinity chromatography.

		7.		Filtration and centrifugation.

		8.		Membrane separation processes: micro- and ultra-filtration, reverse osmosis, dialysis.

		9.		Membrane distillation and pervaporation.

		10.		Membrane gas separations. Liquid membranes.

		11.		Electro-membrane separation processes. Electrodialysis.

		12.		Electrophoresis and isoelectrical focusing.

		13.		Drying and lyofilization.

		14.		Precipitation and crystallization.





PE

		Subject Title				Product Engineering										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

		2.		Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

		3.		Polydisperse systems and their characterization. Method of population balances.

		4.		Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

		5.		Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

		6.		Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

		7.		Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

		8.		Production of various dispersions in food industry. Detergents, paints and varnishes.

		9.		Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

		10.		Polymers, their molecular and meso-scopic architecture. Processing of plastics.

		11.		New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

		12.		Materials for tissue engineering. Cellular structure of materials and biomaterials.

		13.		Nano-structured materials. Surface modification of materials, deposition of surface layers.

		14.		Primary to quaternary recyling of material and energy content of wastes.





PSR

		Subject Title				Process Safety and Reliability										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Nature of the accident process. Acceptable risk.

		2.		Accident and loss statistic.Three significant disasters.

		3.		Toxicology.Models of dose:response curves.Probits.

		4.		MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors.

		5.		Vaporation rate of liquid  during vessel filling.Ventilation.

		6.		Source models for releases of vapours and liquids through holes and pipes.

		7.		Toxic release and dispersion models.Pasquill-Gifford model.

		8.		Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

		9.		Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and fires.

		10.		Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

		11.		Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

		12.		Event trees.Fault trees.

		13.		Case histories. Human error function.Learning from accidents.

		14.		Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.





RBE

		Subject Title				Reactor and Bioreactor Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				4/2/0 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mass and energy balances of reacting systems.

		2.		Kinetics and stoichiometry of chemical reactions; design of isothermal reactors.

		3.		Complex chemical reactions, reaction mechanisms.

		4.		Measurement and evaluation of kinetic data.

		5.		Design of non-isothermal reactors; steady state and dynamic behaviour.

		6.		Diffusion and reaction in porous catalyst.

		7.		Catalytic reactors.

		8.		Distribution of residence times in chemical reactors; nonlinear reactors.

		9.		Biotechnology and bioengineering; production of insuline.

		10.		Kinetics of cell growth, batch and continuous culture, structured models.

		11.		Bioreactors; enzyme reactors; chemostat; fed-batch bioreactor.

		12.		Immobilized enzyme and cell systems; diffusion limitation.

		13.		Isolation and separation of biological product.

		14.		Fermentation of baker yeast and production of monoclonal antibodies.





SL2

		Subject Title				Specialized Laboratory II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to involve graduate students deeper in research activities of the

		2.		department. They learn basic principles of scientific work, methods of

		3.		obtaining and processing data and presentation of  results.  Students work on problems, that

		4.		they choose from the list offered and approved by the department. Each student is supervised

		5.		by an appointed staff member. Students typically continue to solve problems of Spec. Lab. I .

		6.		A brief written report is required as well as public presentation of the results at a  closing

		7.		micro-conference of all students.

		8.		The evaluation combines the grade proposed by the supervisor and the level of presentation

		9.		of results.

		10.

		11.

		12.

		13.

		14.





PD

		Subject Title				Process  Design										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Process and System Design

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Problem formulation.

		2.		Conceptual process design.

		3.		Application of commercial simulation programs.

		4.		Elaboration of project.Consultation.

		5.		Controlling day.

		6.		Elaboration of project.Consultation.

		7.		Excursions.Exhibitions. Contact with practice.

		8.		Elaboration of project.Consultation.

		9.		Elaboration of project.Consultation.

		10.		Elaboration of project.Consultation.

		11.		Working out of written report.

		12.		Controlling day.

		13.		Submission of report.

		14.		Defence of submitted report. Examination.





IDS

		Subject Title				Information and Database Systems										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Examples of database and information systems. Area of interest.

		2.		Mathematical background (relations, relational algebra, relational calculus).

		3.		Systematic development of database and information systems, degrees of formalization and abstraction.

		4.		Real world and the analyses of the area of interest. Gaining knowledge about data, information, dataflows, workflows, functions, states, decisions.

		5.		Conceptual design. Entities, occurrences of entities, attributes, domains, relations. ER diagrams, DF diagrams and other schemes for conceptual modeling. CASE systems.

		6.		Implementation design. Database models.

		7.		Relational databases. Normalization of data structures, normal forms. Integrity conditions.

		8.		Object oriented databases and their design.

		9.		Physical database implementation design. Implementation phase.

		10.		Environments for the development of database systems. Specialized database languages.

		11.		Development environments under OS Windows. Interactive work, programming.

		12.		Database languages SQL and 4GL.

		13.		Database servers and the architecture client-server. MySQL and MS SQL Server.

		14.		Utilization of database systems in computer networks with concurrent access. Protection of data and preservation of their consistency.





ECFI

		Subject Title				Equipment of Chemical and Food Industry										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Most common types of devices. Design, operation and intensification of apparatuses.

		2.		Construction materials.

		3.		Pipeline nets, fittings and valves.

		4.		Equipment for transport of liquids.

		5.		Equipment for transport of gas.

		6.		Stirring devices for liquid, standard type mixers.

		7.		Heat exchanger - pipe exchanger.

		8.		Heat exchanger - plate and spiral exchanger.

		9.		Evaporators.

		10.		Absorption and rectification plants.

		11.		Extractive plants.

		12.		Dryers.

		13.		Reactors.

		14.		Excursion.





FEE

		Subject Title				Fudamentals of Environmental Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I, II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Environmental protection, international standards state policy in environmental protection.

		2.		Air pollutants separation, origin of air pollutants and their categorization.

		3.		Emision of sulfur dioxide, technologies of removal.

		4.		Emision of nitrogen oxides, technologies of removal.

		5.		Separation of volatile organic comounds.

		6.		Adsorption of gaseous and liquid pollutants.

		7.		Solid particle pollution, sources and separation.

		8.		Waste water mechanical treatment.

		9.		Aerobic and nonaerobic water treatment.

		10.		Solid waste management and treatment technologies.

		11.		Land disposal of solid wastes.

		12.		Incineration of solid wastes.

		13.		Noise pollution and noise control.

		14.		Excursion to a selected chemical plant.





HPL

		Subject Title				Higher Programming Languages										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Active knowledge of programming in some higher programming language.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. General aspects of software development. Software life cycle.

		2.		Theory of formal systems. Abstract alphabet. Symbols. Post production systems.

		3.		Theory of programming languages, their types. Syntactical and semantic description.

		4.		Programming technologies and their relation to programming languages. Structured and object oriented programming.

		5.		Algorithms, formal description and realisation in a program. General theory of algorithms.

		6.		Automation of programming, integrated development systems. Visual tools.

		7.		Languages of the FORTRAN type (77, 90 a 95).

		8.		Programming language BASIC and its various implementations. Higher generations of BASIC.

		9.		Programming language PASCAL and particular implementations.

		10.		Programming language C, its significance and basic properties.

		11.		Programming language C++, significance and basic properties. Difference between C and C++. Further development - language C#.

		12.		Object oriented a visual programming in C++. Development of Windows applications.

		13.		Visual Basic and visual programming. Development of Windows applications. Standard objects.

		14.		Languages for Artificial Intelligence. Prolog and LISP.





UCN

		Subject Title				Utilisation of Computer Networks										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Computer networks in our everyday life.

		2.		Data communication. Computer networks - basic principles. Network architectures.

		3.		Network services, layered architecture, OSI model, network protocols, TCP/IP.

		4.		LAN and WAN networks. Topology and hardware. Access methods. Ethernet, Arcnet, Token Ring.

		5.		Architecture and principals of operating systems. Network OS. Novell Netware.

		6.		Operation system UNIX, architecture and utilisation. Networks and UNIX.

		7.		Networks and standard operating systems Windows (Windows 95, 98, Me, 2000, NT, XP).

		8.		Internet - history, principals, structure, utilisation, future. Data protection. Ethics and Internet.

		9.		Means for connecting into computer networks and their usage (Telnet, FTP, NFS).

		10.		Information and other services within Internet. Electronic mail, WWW. Web Browsers.

		11.		Methodology for search using information resources on Internet. Portals.

		12.		Development of Web pages, languages for Web design. HTML and XML.

		13.		Advanced tools for Web design - scripts and special languages (Java, Javascript, PHP).

		14.		Computer graphics and its usage for Web design. Graphical editors.
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FChI		Fyzikální chemie I		PCI		Physical Chemistry I		YES

		FChII		Fyzikální chemie II		PCII		Physical Chemistry II		YES

		FChIII		Fyzikální chemie III		PCIII		Physical Chemistry III		YES

		CIT		Chemicko-inženýrský termodynamika		CET		Chemical Engineering Thermodynamics		YES

		ECh		Elektrochemie		EC		Electrochemistry		YES

		FR		Fázové rovnováhy		PE		Phase Equilibria		YES

		FChV		Fyzikálně-chemické veličiny a jejich měření		PCQ		Physico-Chemical Quantities and their Measuremements		partly

		FChVl		Fyzikálně-chemické vlastnosti látek		PCP		Physico-Chemical Properties of Substances		YES

		FKCh		Fyzikální a koloidní chemie		PCC		Physical Chemistry of Colloidal Systems		YES

		FChFR		Fyzikální chemie dějů na fázových rozhraních		PCPB		Physical Chemistry of Phase Boundaries		YES

		FChEEP		Fyzikální chemie energetických a elektrochemických procesů		PCEEP		Physical Chemistry of Energy and Electrochemical Processes		YES

		FChMKS		Fyzikální chemie makromolekulárních a koloidních soustav		PCMCS		Physical Chemistry of Macromolecular and Colloidal Systems		YES

		FChVR		Fyzikální chemie vodných roztoků		PCAS		Physical Chemistry of Aqueous Solutions		YES

		ChK		Chemická kinetika		CK		Chemical Kinetics		YES

		ChR		Chemická rovnováha		CE		Chemical Equlibria		YES

		KCh		Koloidní chemie		CCS		Chemistry of Colloidal Systems		YES

		LFR		Laboratoř fázových rovnováh		LPE		Laboratory of Phase Equilibria		YES

		LFChTOP		Laboratoř fyzikální chemie-technologie ochrany prostředí		LPCTEP		Laboratory of Physical Chemistry-Technology of Environment Protection		YES

		LFchI		Laboratoř fyzikální chemie I		LPCI		Laboratory of Physical Chemistry I		YES

		LFchII		Laboratoř fyzikální chemie II		LPCII		Laboratory of Physical Chemistry II		YES

		LSMFCh		Laboratoř speciálních metod fyzikální chemie		LSMPC		Laboratory of Special Methods of Physical Chemistry		YES

		OMTZP		Odhadové metody pro technologie a životní prostředí		EMTE		Estimation Methods for Technology and Environment		YES

		PS		Počítačové simulace		CS		Computer Simulations		YES

		ST		Statistická termodynamika		ST		Statistical Thermodynamics		YES

		SCTVT		Stavové chování a termodynamické vlastnosti tekutin		SBTPT		State Behaviour and Thermodynamic Properties of Fluids		YES

		SVM		Struktura a vlastnosti molekul		SPM		Structure and Properties of Molecules		YES

		VMFCh		Výpočetní metody fyzikální chemie		CMPC		Calculation Methods of Physical Chemistry		YES

		ZKCh		Základy kvantové chemie		BPQC		Basic Principles of Quantum Chemistry		YES

		ZTFChP		Základy tvorby fyzikálně-chemických projektů		BPCP		Basics of Physico-Chemical Projects		YES



SUBJECTS
 OF THE DEPARTMENT OF PHYSICAL CHEMISTRY



PCI

		Subject Title				Physical Chemistry I										Number		403xxx

		Semester:				B3

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Basic terminology, thermodynamic system, thermodynamic process, state properties.

		2.		State behaviour of gases, equation of state of ideal gas. Real gas and its behaviour.

		3.		1st law of thermodynamics. Internal energy, heat, work.

		4.		Enthalpy, heat of reaction, standard enthalpy of formation. Hess and Kirchhoff's laws.

		5.		2nd law of thermodynamics, entropy. Entropy changes on selected processes.

		6.		Helmholtz and Gibbs energy, their significance. 3rd law of thermodynamics.

		7.		Partial molar quantities, activity, chemical potential, standard states.

		8.		Material balance of chemical reactions. Equilibrium constant. Equilibria in electrolyte systems.

		9.		Equilibrium composition. Reactions in gaseous phase.

		10.		Galvanic cells, symbols, usage, Nernst equation.

		11.		Basic terminology of chemical kinetics, reaction rate, integration of rate equations.

		12.		Phase equilibria in single-component systems, Clapeyron equation.

		13.		Gibbs phase law, vapour-liquid equilibrium in ideal systems, phase diagrams.

		14.		Solubility of gases in liquids, equilibria in condensed systems.





PCII

		Subject Title				Physical Chemistry II										Number		403xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Real behaviour of gases, liquids and their mixtures (virial and multiconstant equations of state, CS theory).

		2.		Application of the 1st law of thermodynamics, temperature and pressure dependence of state functions.

		3.		Consequences of the 2nd law of thermodynamics, efficiency of heat engines, heat pumps.

		4.		Irreversible processes, Joule-Thomson coefficient, inversion temperature, condensation of gases.

		5.		Energetics of chemical reactions, reaction heat and methods for its determination.

		6.		Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

		7.		Yield of chemical reaction, decompositions of soulid substances, simultaneous equilibria.

		8.		Theory of electrolytical dissociation, equilibria in electrolyte solutions, pH, solubility constants.

		9.		Equilibrium electrochemical cells, classification, cells as energy sources.

		10.		Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

		11.		Ternary systems, Nernst distribution law, phenomena on phase boundaries.

		12.		Diffusion, migration of ions in electric field, conductivity, Kohlrausch law.

		13.		Kinetics of chemical reactions, kinetic experiment and its evaluation.

		14.		Mechanism of chemical reactions, catalysis, photochemistry. Basic types of chemical reactors.





PCIII

		Subject Title				Physical Chemistry III										Number		403xxx

		Semester:				M1

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Introduction, macroskopic and microscopic description, thermodynamics.

		2.		Quantum mechanics: Schrödinger equation, energy of molecules.

		3.		Principles of quantum mechanics: approximations, properties of wave function.

		4.		Elektric properties of molecules: dipol momenta and polarizability of molecules.

		5.		Magnetic properties of moleculesl: diamagnetism and paramagnetism.

		6.		Atomic and molecular spectra.

		7.		Postulates of statistical themodynamics.

		8.		Partition function and thermodynamic quantities.

		9.		Thermodynamic properties of ideal gas.

		10.		Intermolecular forces: nonpolar, polar, symetric and linear particles.

		11.		Real gases and liquids. Virial equation of state.

		12.		Computer experiments. Monte Carlo and molecular dynamics.

		13.		Kinetic theory: introduction.

		14.		Transport properies: flow of idael gas, diffusion, heat conductivity,  viscosity.





CET

		Subject Title				Chemical Engineering Thermodynamics										Number		403xxx

		Semester:				B5

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Thermodynamic systems, variables, units, description of states.

		2.		State behaviour of fluids (ideal gas, real gas, liquids, mixtures).

		3.		Classification of thermodynamic processes.

		4.		Changes of energy work and heat. Internal energy an enthalpy.

		5.		Thermochemistry.

		6.		Thermodynamic laws and their implications.

		7.		Chemical equilibrium. Spontaneous chemical reaction

		8.		Equilibrium constant of chemical reaction. Response of equilibria to the conditions.

		9.		Chemical equilibrium with enthalpy balance.

		10.		Phase equilibria of pure substances. Classification of phase transitions.

		11.		Gibbs phase rule. Phase diagrams.

		12.		Phase equilibria in one-component systems (fusion, vaporization, sublimation)

		13.		Phase equilibria in two-component systems. VLE, LLE, SLE.

		14.		Phase equilibria in multi-component systems.





EC

		Subject Title				Electrochemistry										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Processes taking part on electrodes.

		2.		Electric double layer and its structure, adsorption, potentials and thermodynamics.

		3.		Mass transfer, reversibility.

		4.		Kinetics of electrode reactions.

		5.		Classification of electrochemical techniques and methods.

		6.		Potentiostatic methods (chronoamperometry, chronocoulometry, polarography).

		7.		Pulsing methods with analytical utilization.

		8.		Stripping  analysis.

		9.		Galvanostatic methods.

		10.		Cyclic voltammetry, rotating electrodes.

		11.		AC - techniques and measurement of faradaic impedance.

		12.		Coulometry and preparative electrolysis.

		13.		Combination of electrochemistry with other methods.

		14.		Optical electrochemistry, photoelectrochemistry, electrochemiluminiscence.





PE

		Subject Title				Phase Equilibria										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				State Behaviour and Thermodynamic Properties of Fluids

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Mixing, excess and solution properties.

		2.		Partial molar quantities in liquid and solid solutions.

		3.		Chemical potential, fugacity, activity and standard states.

		4.		Thermodynamic stability, general equations of phase equilibria.

		5.		Thermodynamic solution models: athermal, regular solution, local composition, chem. interaction.

		6.		Vapor-liquid equilibrium: experiment, consistency, correlation.

		7.		Vapor-liquid equilibrium: calculation and estimation.

		8.		Vapor-liquid equilibrium at high pressures, retrograde phenomena.

		9.		Solubility of gases in liquids: experiment and thermodynamic description.

		10.		Solubility of gases in liquids: effects of temperature and pressure, estimation.

		11.		Liquid-liquid equilibrium: experiment, calculation and correlation in binary systems.

		12.		Liquid-liquid equilibrium in multicomponent systems.

		13.		Solid-liquid equilibrium: experiment, phase diagrams.

		14.		Solid-liquid equilibrium: calculations for immiscible, miscible, and compound-forming solids.





PCQ

		Subject Title				Physico-Chemical Quantities and their Measuremements										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Temperature scales, their definitions and applications.

		2.		Definition of thermodynamic temperature and its units.

		3.		Methods for accurate measurements of temperature and electric resistance. Thermometeres, thermocouples.

		4.		Concept of pressure. Pressure generation, pressure standards.

		5.		Measurement of pressure, mechanical and electrical transducers.

		6.		Vacuum. Vacuum generation, vacuum pumps, measurement of low pressures.

		7.		Methods for measurements of volumetric properties. Direct PVT methods.

		8.		Pycnometers, application of methods, examples of PVT devices.

		9.		Indirect methods (vibrating-tube densimeter, buoyancy methods, speed-of-sound methods).

		10.		Analysis of effects related to density (temperature, pressure, sample purity).

		11.		Heat. Measurements of heat effects, calorimetry.

		12.		Methods of purification. Methods for evaluation of purity of samples.

		13.		Laboratory excercises.

		14.		Excursion at the Department of Physical Chemistry (selected experimental techniques).





PCP

		Subject Title				Physico-Chemical Properties of Substances										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/4 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Physico chemical data.How to get them and how to use them.

		2.		Identification of chemical compounds and their mixtures (graphic, textual, electronic).

		3.		Primary, secondary and tertiary chemical literature .

		4.		Periodical abstract journals, Chemical Abstracts Service.

		5.		Non-periodical abstract literature (Gmelin, Beilstein).

		6.		Basic rules of sophisticated storage and retrieval of data.

		7.		Sorting, indexing, keys.

		8.		Utilization of relational data base management systems.

		9.		Databases of physico chemical data.

		10.		Data sharing and exchange.

		11.		Network protocols.

		12.		Retrieval of data on internet.

		13.		Development of web documents.

		14.		Web project.





PCC

		Subject Title				Physical Chemistry of Colloidal Systems										Number		403xxx

		Semester:

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Real behaviour of gases, liquids and their mixtures. Application of the First Law of thermodynamics.

		2.		Consequences of the Second Law of thermodynamics. Efficiency of heat engines. Heat pumps.

		3.		Irreversible processes. Joule-Thomson coefficient, inversion temperature. Condensation of gases.

		4.		Energetics of chemical reactions. Reaction heat and methods for its determination.

		5.		Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

		6.		Yield of chemical reaction. Decompositions of solid substances. Simultaneous equilibria.

		7.		Equilibria in electrolyte solutions, pH, solubility product. Galvanic cells.

		8.		Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

		9.		Ternary systems, Nernst distribution law.

		10.		Diffusion. Migration of ions in electric field. Conductivity. Kohlrausch's law.

		11.		Kinetics of chemical reactions, kinetic experiment and its evaluation.

		12.		Mechanism of chemical reactions. Catalysis. Photochemistry. Basic types of chemical reactors.

		13.		Interfacial phenomena, adsorption.

		14.		Classification of dispersed systems, sedimentation. Membrane equilibria. Electrokinetic phenomena.





PCPB

		Subject Title				Physical Chemistry of Phase Boundaries										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		The balance equations

		2.		Thermodynamics of open systems

		3.		Fundamentals of non-equilibrium thermodynamics

		4.		Electrokinetic phenomena

		5.		Liquid-junction potential

		6.		Membrane equilibria

		7.		Water transport through a membrane

		8.		Transport phenomena

		9.		Methods of the diffusion coefficients determination

		10.		Membrane separation processes

		11.		Determination of transport parameters of membranes

		12.		Surface phenomena

		13.		Adsorption

		14.		Methods of sorption determination





PCEEP

		Subject Title				Physical Chemistry of Energy and Electrochemical Processes										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Preface, basic definitions and concepts

		2.		State behaviour

		3.		Stae behaviour, complex equations of state, liquids

		4.		Basic thermodynamics

		5.		Thermochemistry

		6.		Thermodynamics of real fluids

		7.		Thermodynamics of real fluids

		8.		Thermodynamics of phase equilibria

		9.		Thermodynamics of electrolyte solutions

		10.		Equilibria of electrolyte solutions

		11.		Electrochemical cells, overpotential, electrode potential

		12.		Kinetics of electrode processes, impedance spectroscopy

		13.		Polarization

		14.		Membrane potentials, ionexes





PCMCS

		Subject Title				Physical Chemistry of Macromolecular and Colloidal Systems										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Classification of colloidal systems.

		2.		Kinetic properties of dispersion systems.

		3.		Sedimentation and sedimentation equlibria. Viscosity.

		4.		Rayleigh scattering - principles and applications.

		5.		X - ray diffraction. Quasielastic light scattering.

		6.		Polymers: Flory - Huggins equation.

		7.		Phase separation in solution of polymers.

		8.		Conformation of macromolecules: Helices and Coils.

		9.		Thermodynamic and transport properties of dilute solutions of polymers.

		10.		Distribution functions and average molar mass of polymers.

		11.		Macromolecular gels.

		12.		Micelle colloids: formation, structure and properties.

		13.		Heterogeneous dispersions, their rise and stability.

		14.		Lyophobic sols and gels.





PCAS

		Subject Title				Physical Chemistry of Aqueous Solutions										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Water and aqueous solutions (occurrence, environmental aspects, structure, physico-chemical properties)

		2.		State behaviour and thermodynamic data for water

		3.		Behaviour of water in the critical region

		4.		Transport properties of water (viscosity, thermal conductivity, speed of sound)

		5.		Electric and dielectric properties of water (ion product, conductivity, dielectric constant)

		6.		Thermodynamics of solutions (concentrations, standard states, activity and osmotic coefficients)

		7.		Thermodynamics of solutions (volumetric and thermal properties, experimental techniques)

		8.		Solvent-solute interactions (Born equation, solutions structure)

		9.		Ionic interactions and activity coefficients

		10.		Standard thermodynamic quantities (quantities of formation, Helgesson's model, fluctuation theory)

		11.		Solubility in water (organic substances, gases, non-electrolytes in solutions of electrolytes)

		12.		Equilibria L-L, L-G, S-L, S-G in wide ranges of temperature and pressure

		13.		Critical behaviour of mixtures and solutions

		14.		Dilute solutions in the vicinity of critical point of water





CE

		Subject Title				Chemical Equilibria										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Stoichiometry and mass balance equations.

		2.		Equilibrium conditions in the stoichiometric form.

		3.		Chemical equilibrium calculations for a simple system.

		4.		Equilibrium calculations when a condensed solution is present.

		5.		Influence of reaction conditions on the equilibrium.

		6.		Looking for the optimal reaction conditions for a simple system.

		7.		Mathematical tools (method of Lagrangian multipliers).

		8.		Mathematical tools (Kuhn-Tucker conditions).

		9.		Equilibrium conditions in the non-stoichiometric form.

		10.		Algorithm for calculation of chemical equilibria for heterogeneous systems.

		11.		Choice of the first approximation.

		12.		Solution of the complex problem.

		13.		Interpretation of results of chemical equilibrium calculations.

		14.		Input thermochemical data





CK

		Subject Title				Chemical Kinetics										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Reaction rate, kinetic equations .

		2.		Temperature dependence of reaction rates.

		3.		Theories of chemical kinetics.

		4.		Kinetic analysis of homogeneous reactions.

		5.		Simultaneous homogeneous reactions.

		6.		Reaction mechanism .

		7.		Homogeneous flow reactions.

		8.		Isothermal and adiabatic homogeneous flow reactors.

		9.		General catalysis.

		10.		Heterogeneous catalysis.

		11.		Catalytic reactors.

		12.		Kinetic analysis of heterogeneous reactions .

		13.		Homogeneous catalysis.

		14.		Kinetics of enzymatic reactions.





CCS

		Subject Title				Chemistry of Colloidal Systems										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Classification of colloidal systems. Distribution functions of particle sizes.

		2.		Properties of phase boundaries - interface and surface tension

		3.		Curved interfaces, capilary phenomena

		4.		Surface films

		5.		Adsorption on solid surfaces

		6.		Electrical properties of phase boundaries.

		7.		Kinetic properties of dispersion systems determined by the thermal motion.

		8.		Osmosis and membrane equilibria.

		9.		Sedimentation and sedimentation equilibria. Viscosity.

		10.		Optical properties of disperzion systems.

		11.		Lyophobic sols.

		12.		Emulsions, foams, aerosols, solid sols.

		13.		Associative (micellar) colloids.

		14.		Colloidal solutions of polymers, gels.

				Klasifikace disperzních soustav. Distribuční funkce velikosti částic.

				Vlastnosti fázových rozhraní - povrchové a mezifázové napětí.

				Zakřivená fázová rozhraní, kapilární jevy.

				Povrchové filmy.

				Adsorpce na tuhých površích.

				Elektrické vlastnosti fázových rozhraní.

				Kinetické vlastnosti disperzních soustav odvozené z tepelného pohybu.

				Osmóza a membránové rovnováhy

				Sedimentace a sedimentační rovnováha. Viskozita.

				Optické vlastnosti disperzních systémů.

				Lyofobní soly

				Emulze, pěny, aerosoly a tuhé soly.

				Asociativní (micelární) koloidy.

				Koloidní roztoky vysokomolekulárních látek, gely.





LPE

		Subject Title				Laboratory of Phase Equilibria										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/4

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Ebulliometric determination of vapor pressures of pure liquids.

		2.		Limiting activity coefficients by the inert gas stripping method.

		3.		Limiting activity coefficients by comparative ebulliometry.

		4.		Turbidimetric determination of liquid-liquid equilibrium in binary systems.

		5.		Determination of liquid-liquid equilibria in ternary systems by the direct analytical method.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LPCTEP

		Subject Title				Laboratory of Physical Chemistry-Technology of Environment Protection										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Solubility of gases in liquids.

		2.		Diffusion coefficients of electrolytes by the capillary method.

		3.		Heat capacities of liquids.

		4.		Calibration of resistance thermometers.

		5.		Henry's law constants of VOCs in water.

		6.		Vapor-liquid equilibrium in binary systems.

		7.		Determination of activation energy for first-order and second-order chemical reactions.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LPCI

		Subject Title				Laboratory of Physical Chemistry I										Number		403xxx

		Semester:				B3

		Weekly Load and Assessment:				0/0/4

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Ideal-gas equation of state - determination of molar mass by V. Meyer's method

		2.		One-component phase equilibrium - saturated vapor pressure of liquids

		3.		Phase diagrams of two-components condensed system - solid-liquid equilibrium

		4.		Colligative properties - freezing point depression

		5.		Temperature dependence of solubility of salts

		6.		Calorimetry I - heat of solution of inorganic salts

		7.		Calorimetry II - enthalpy of combustion

		8.		Kinetics of first-order reaction

		9.		Conductivity of electrolytes - solubility product, infinite-dilution molar conductivity

		10.

		11.

		12.

		13.

		14.





LPCII

		Subject Title				Laboratory of Physical Chemistry II										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Two-components phase equilibrium - vapor-liquid equilibrium

		2.		Phase diagram of three-components condensed system - liquid-liquid equilibrium

		3.		Partial molar volumes in binary system

		4.		Measurement of cell electromotive force - determination of activity coefficient of electrolyte

		5.		Kinetics of second-order reaction

		6.		Activation energy of first- and second-order reactions

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LSMPC

		Subject Title				Laboratory of Special Methods of Physical Chemistry										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/8

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Determination of heat of combustion by Parr 1351 bomb calorimeter

		2.		Diffusion coefficients of electrolytes by capillary method

		3.		Measurements of surface tension of liquids

		4.		Vapor-phase osmometry

		5.		Reaction kinetics of consecutive reactions using UV/VIS spectrophotometry

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





EMTE

		Subject Title				Estimation Methods for Physical Chemical Properties										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics I, Physics I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Software tools for the use in estimation methods (Excel, Maple,…).

		2.		Classification of estimation methods. Calculation of uncertainty of estimated value.

		3.		Molecular parameters: dipole moment, molar refraction, gyration radius.

		4.		Critical properties, influence of molecular size and shape on crit.properties.

		5.		Density of saturated and of compressed liquid.

		6.		PVT behaviour of gases: virial, cubic and more complex equations of state.

		7.		Properties of saturated liquid and vapour: vapour pressure, enthalpy of vaporization, heat capacity.

		8.		Thermochemical properties of ideal gas.

		9.		Viscosity of gases and liquids.

		10.		Heat conductivity of gases and liquids.

		11.		Diffusion coefficients in binary systems, surface tension.

		12.		Esimation of activity coefficients of non-electrolyte mixtures (UNIFAC).

		13.		Distribution of chemicals in evironment: octanol - water partition coefficient.

		14.		Distribution of chemicals in evironment: solubility, Henry's law constant.





CS

		Subject Title				Computer Simulations										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				1/1/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Statistical thermodynamics: ensembles, probabilities

		2.		Models: lattice and continuous, description of molecules, fluids, proteins

		3.		Molecular dynamics: integration of equations of motion (Verlet and Gear methods)

		4.		MD: isothermal and isobaric ensembles

		5.		MD: rigid molecules, molecules with rigid bonds (SHAKE algorithm)

		6.		Monte Carlo: MC integration, Markov chains, Metropolis sampling

		7.		Random numbers: algorithms, continuous and discrete distributions

		8.		MC: rigid molecules, MC in other ensembles

		9.		MC: non-Boltzmann sampling

		10.		Computer experiment: choice of method and conditions, start of simulation

		11.		Periodic boundary conditions, long range forces

		12.		Measurements, statistical analysis of time series, error estimation

		13.		Entropic quantities (thermodynamic integration, Widom)

		14.		MD: kinetic quantities, equilibrium and non-equilibrium methods





ST

		Subject Title				Statistical Thermodynamics										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Axioms of phenomenological thermodynamics. Concept of statistical thermodynamics

		2.		Axioms of statistical thermodynamics. Statistical ensembles.

		3.		Probability in the microcanincal and canonical ensemble.

		4.		Partition function a thermodynamic quantities.

		5.		Ideal gas. Translational, rotational, and vibrational contributions.

		6.		Ideal crystal. Einstein model, Debye model.

		7.		Intermolecular forces. Pair intermolecular potentials.

		8.		Configurational integral, configurational thermodynamc functions.

		9.		Real gas, virial expansion.

		10.		Internal structure of liquids. Pair distribution function.

		11.		Computer experimens. Monte Carlo and molecular dynamics methods.

		12.		Perturbation theories of liquids.

		13.		Integral equation theories.

		14.		Negative thermodynamic temperature. Entropy and arrow of time.





SBTPT

		Subject Title				State Behaviour and Thermodynamic Properties of Fluids										Number		403xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Critical point and PVT behaviour of real fluids

		2.		Intermolecular interactions, Lennard - Jones potential

		3.		Virial equation of state

		4.		Equations of state for real fluids

		5.		Corresponding states principle and its application

		6.		PVT behaviour of real mixtures

		7.		Thermodynamic properties of ideal gas

		8.		Residual quantities of real gas

		9.		Thermodynamic properties of real fluids

		10.		Calculation of heat and work at different conditions

		11.		Partial molar quantities

		12.		Fugacity and chemical potential

		13.		Phase equilibria of single-component systems

		14.		Vapour pressures and enthalpies of vaporization (exp. and estimation methods, correlation equations).





SPM

		Subject Title				Structure and Properties of Molecules										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Physical Chemistry

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Principles of group theory

		2.		Point groups of symmetry

		3.		Matrix representation of groups, irreducible representations

		4.		Symmetry of molecular orbitals, principle of conservation of molecular symmetry

		5.		Introduction into spectroscopy: classes of spectra, transition moment, Raman spectra

		6.		Rotational spectra, the Stark effect, internal rotation of molecules

		7.		Vibrational spectra of two-atomic molecules, vibrational-rotational interactions

		8.		General coordinates, Lagrange equations

		9.		Vibrational spectra of multiatomic molecules, the FG-analysis

		10.		Symmetry of normal vibrations

		11.		Electronic spectra, Franck-Condon principle

		12.		Roengten spectra, photoelectronic spectroscopy

		13.		The Zeeman effect, electronic spin resonance

		14.		Nuclear magnetic resonance: screening effect, spin-spin interactions





IMPC

		Subject Title				Introduction to Molecular Physical Chemistry										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		1. Úvod: makroskopický a mikroskopický popis systému, základy termodynamiky.

		2.		2. Kvantová mechanika: Schrödingerova rovnice, energie molekul.

		3.		3. Základy kvantové chemie: používané aproximace, vlastnosti vlnové funkce.

		4.		4. Elektrické vlastnosti molekul: dipólový moment a polarizovatelnost molekul.

		5.		5. Magnetické vlastnosti molekul: diamagnetismus a paramagnetismus.

		6.		6. Atomová a molekulární spektra: absorpce záření molekulami.

		7.		7. Principy statistické termodynamiky: postuláty statistické termodynamiky.

		8.		8. Boltzmanovo rozdělení: statistické výpočty termodynamických funkcí.

		9.		9. Termodynamická funkce ideálního plynu.

		10.		10. Mezimolekulární síly: nepolární, polární, symetrické a molekulární částice.

		11.		11. Popis reálného plynu a kapaliny: Viriální rozvoj, distribuční funkce.

		12.		12. Simulace: Metoda molekulární dynamiky a metody Monte Carlo.

		13.		13. Kinetická teorie: Model bodových částic, rozdělení rychlostí.

		14.		14. Transportní veličiny: Tok, difúze, tepelná vodivost, viskozita.





CMPC

		Subject Title				Calculation Methods of Physical Chemistry										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				1/1/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Influence of rounding errors on results of the calculation procedures. Simple examples of ill-conditioned problems.

		2.		Mathematical formulation of the physical--chemistry problem. Non-physical and parasitic solutions.

		3.		Calculation of the equilibrium state of a simple system (adiabatic temperature, volume from an equation of state (EOS), degree of conversion etc.)

		4.		Calculation of the equilibrium state of a complex system (more than one non-linear equation, calculation of vapour pressure from EOS).

		5.		Chemical equilibrium calculation for complex systems.

		6.		Calculation of simple dynamic models (chemical kinetics).

		7.		Continuation of the point 6.

		8.		Transport properties. Calculation of temperature and concentration as functions of time t and x,y,z variables. Stationary solution.

		9.		Continuation of the point 8.

		10.		Solution of the Schrődinger eq., calculation of eigenvalues (quantum numbers) of operators.

		11.		Introduction to the statistical elaboration of experimental data. Basic characteristics.

		12.		Calculation of adjustable parameters for linear models (Langmuir's isotherm).

		13.		Calculation of adjustable parameters for non-linear models (Wilson eq.)

		14.		Hypothesis testing (significance of the difference between two sets of expeerimental data).





BPQC

		Subject Title				Basic Principles of Quantum Chemistry										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Basic postulates, the wave function

		2.		Representation of observables, operatores, eigenvalues

		3.		Schrodinger equation, Hamiltonian, the particle in a box

		4.		The linear harmonic oscillator

		5.		Operators of angular momentum

		6.		The hydrogen atom, spin of particles

		7.		Matrix representation of the Schroedinger equation, numerical methods

		8.		Quantum representation of molecules.

		9.		Many-particles problem, Slater determinant

		10.		Hamiltonian of molecules, the SCF approach, Roothaan equations

		11.		Hueckel orbitals, the EHT method, Slater orbitals

		12.		Ab initio calculations, correlation energy

		13.		Prediction of the molecular properties: heat of formation, orbital energies

		14.		Prediction of the molecular properties: population analysis, geometry optimization





BPCP

		Subject Title				Basics of Physico-Chemical Projects										Number		403xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		General requirements for technical project elaboration. DTP software available for students.

		2.		Basic vector-graphics skills. Drawing simple laboratory equipment.

		3.		Introduction to typography. The most popular typographic errors. Combination of text and graphics.

		4.		Typesetting of mathematical equations and their export / import.

		5.		Typesetting of chemical structures and equations, their export / import.

		6.		Documentation of a computing program. Drawing a computer algorithm (e.g. calculation of vapour-liquid equilibrium).

		7.		Drawing of complex graphs and multi-component phase diagrams.

		8.		Graphical documentation of experimental apparatus.

		9.		Student project - design of a technical graphics.

		10.		Design of technical animation (Carnot cycle).

		11.		Digital photography for technical purposes.

		12.		Principles of design of posters and presentations. Printing posters. Preparation of data for a DTP studio.

		13.		Electronic documents in different formats.

		14.		Final project.
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FChI		Fyzikální chemie I		PCI		Physical Chemistry I		YES

		FChII		Fyzikální chemie II		PCII		Physical Chemistry II		YES

		FChIII		Fyzikální chemie III		PCIII		Physical Chemistry III		YES

		CIT		Chemicko-inženýrský termodynamika		CET		Chemical Engineering Thermodynamics		YES

		ECh		Elektrochemie		EC		Electrochemistry		YES

		FR		Fázové rovnováhy		PE		Phase Equilibria		YES

		FChV		Fyzikálně-chemické veličiny a jejich měření		PCQ		Physico-Chemical Quantities and their Measuremements		partly

		FChVl		Fyzikálně-chemické vlastnosti látek		PCP		Physico-Chemical Properties of Substances		YES

		FKCh		Fyzikální a koloidní chemie		PCC		Physical Chemistry of Colloidal Systems		YES

		FChFR		Fyzikální chemie dějů na fázových rozhraních		PCPB		Physical Chemistry of Phase Boundaries		YES

		FChEEP		Fyzikální chemie energetických a elektrochemických procesů		PCEEP		Physical Chemistry of Energy and Electrochemical Processes		YES

		FChMKS		Fyzikální chemie makromolekulárních a koloidních soustav		PCMCS		Physical Chemistry of Macromolecular and Colloidal Systems		YES

		FChVR		Fyzikální chemie vodných roztoků		PCAS		Physical Chemistry of Aqueous Solutions		YES

		ChK		Chemická kinetika		CK		Chemical Kinetics		YES

		ChR		Chemická rovnováha		CE		Chemical Equlibria		YES

		KCh		Koloidní chemie		CCS		Chemistry of Colloidal Systems		YES

		LFR		Laboratoř fázových rovnováh		LPE		Laboratory of Phase Equilibria		YES

		LFChTOP		Laboratoř fyzikální chemie-technologie ochrany prostředí		LPCTEP		Laboratory of Physical Chemistry-Technology of Environment Protection		YES

		LFchI		Laboratoř fyzikální chemie I		LPCI		Laboratory of Physical Chemistry I		YES

		LFchII		Laboratoř fyzikální chemie II		LPCII		Laboratory of Physical Chemistry II		YES

		LSMFCh		Laboratoř speciálních metod fyzikální chemie		LSMPC		Laboratory of Special Methods of Physical Chemistry		YES

		OMTZP		Odhadové metody pro technologie a životní prostředí		EMTE		Estimation Methods for Technology and Environment		YES

		PS		Počítačové simulace		CS		Computer Simulations		YES

		ST		Statistická termodynamika		ST		Statistical Thermodynamics		YES

		SCTVT		Stavové chování a termodynamické vlastnosti tekutin		SBTPT		State Behaviour and Thermodynamic Properties of Fluids		YES

		SVM		Struktura a vlastnosti molekul		SPM		Structure and Properties of Molecules		YES

		VMFCh		Výpočetní metody fyzikální chemie		CMPC		Calculation Methods of Physical Chemistry		YES

		ZKCh		Základy kvantové chemie		BPQC		Basic Principles of Quantum Chemistry		YES

		ZTFChP		Základy tvorby fyzikálně-chemických projektů		BPCP		Basics of Physico-Chemical Projects		YES



SUBJECTS
 OF THE DEPARTMENT OF PHYSICAL CHEMISTRY



PCI

		Subject Title				Physical Chemistry I										Number		403xxx

		Semester:				B3

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Basic terminology, thermodynamic system, thermodynamic process, state properties.

		2.		State behaviour of gases, equation of state of ideal gas. Real gas and its behaviour.

		3.		1st law of thermodynamics. Internal energy, heat, work.

		4.		Enthalpy, heat of reaction, standard enthalpy of formation. Hess and Kirchhoff's laws.

		5.		2nd law of thermodynamics, entropy. Entropy changes on selected processes.

		6.		Helmholtz and Gibbs energy, their significance. 3rd law of thermodynamics.

		7.		Partial molar quantities, activity, chemical potential, standard states.

		8.		Material balance of chemical reactions. Equilibrium constant. Equilibria in electrolyte systems.

		9.		Equilibrium composition. Reactions in gaseous phase.

		10.		Galvanic cells, symbols, usage, Nernst equation.

		11.		Basic terminology of chemical kinetics, reaction rate, integration of rate equations.

		12.		Phase equilibria in single-component systems, Clapeyron equation.

		13.		Gibbs phase law, vapour-liquid equilibrium in ideal systems, phase diagrams.

		14.		Solubility of gases in liquids, equilibria in condensed systems.





PCII

		Subject Title				Physical Chemistry II										Number		403xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Real behaviour of gases, liquids and their mixtures (virial and multiconstant equations of state, CS theory).

		2.		Application of the 1st law of thermodynamics, temperature and pressure dependence of state functions.

		3.		Consequences of the 2nd law of thermodynamics, efficiency of heat engines, heat pumps.

		4.		Irreversible processes, Joule-Thomson coefficient, inversion temperature, condensation of gases.

		5.		Energetics of chemical reactions, reaction heat and methods for its determination.

		6.		Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

		7.		Yield of chemical reaction, decompositions of soulid substances, simultaneous equilibria.

		8.		Theory of electrolytical dissociation, equilibria in electrolyte solutions, pH, solubility constants.

		9.		Equilibrium electrochemical cells, classification, cells as energy sources.

		10.		Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

		11.		Ternary systems, Nernst distribution law, phenomena on phase boundaries.

		12.		Diffusion, migration of ions in electric field, conductivity, Kohlrausch law.

		13.		Kinetics of chemical reactions, kinetic experiment and its evaluation.

		14.		Mechanism of chemical reactions, catalysis, photochemistry. Basic types of chemical reactors.





PCIII

		Subject Title				Physical Chemistry III										Number		403xxx

		Semester:				M1

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Introduction, macroskopic and microscopic description, thermodynamics.

		2.		Quantum mechanics: Schrödinger equation, energy of molecules.

		3.		Principles of quantum mechanics: approximations, properties of wave function.

		4.		Elektric properties of molecules: dipol momenta and polarizability of molecules.

		5.		Magnetic properties of moleculesl: diamagnetism and paramagnetism.

		6.		Atomic and molecular spectra.

		7.		Postulates of statistical themodynamics.

		8.		Partition function and thermodynamic quantities.

		9.		Thermodynamic properties of ideal gas.

		10.		Intermolecular forces: nonpolar, polar, symetric and linear particles.

		11.		Real gases and liquids. Virial equation of state.

		12.		Computer experiments. Monte Carlo and molecular dynamics.

		13.		Kinetic theory: introduction.

		14.		Transport properies: flow of idael gas, diffusion, heat conductivity,  viscosity.





CET

		Subject Title				Chemical Engineering Thermodynamics										Number		403xxx

		Semester:				B5

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Thermodynamic systems, variables, units, description of states.

		2.		State behaviour of fluids (ideal gas, real gas, liquids, mixtures).

		3.		Classification of thermodynamic processes.

		4.		Changes of energy work and heat. Internal energy an enthalpy.

		5.		Thermochemistry.

		6.		Thermodynamic laws and their implications.

		7.		Chemical equilibrium. Spontaneous chemical reaction

		8.		Equilibrium constant of chemical reaction. Response of equilibria to the conditions.

		9.		Chemical equilibrium with enthalpy balance.

		10.		Phase equilibria of pure substances. Classification of phase transitions.

		11.		Gibbs phase rule. Phase diagrams.

		12.		Phase equilibria in one-component systems (fusion, vaporization, sublimation)

		13.		Phase equilibria in two-component systems. VLE, LLE, SLE.

		14.		Phase equilibria in multi-component systems.





EC

		Subject Title				Electrochemistry										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Processes taking part on electrodes.

		2.		Electric double layer and its structure, adsorption, potentials and thermodynamics.

		3.		Mass transfer, reversibility.

		4.		Kinetics of electrode reactions.

		5.		Classification of electrochemical techniques and methods.

		6.		Potentiostatic methods (chronoamperometry, chronocoulometry, polarography).

		7.		Pulsing methods with analytical utilization.

		8.		Stripping  analysis.

		9.		Galvanostatic methods.

		10.		Cyclic voltammetry, rotating electrodes.

		11.		AC - techniques and measurement of faradaic impedance.

		12.		Coulometry and preparative electrolysis.

		13.		Combination of electrochemistry with other methods.

		14.		Optical electrochemistry, photoelectrochemistry, electrochemiluminiscence.





PE

		Subject Title				Phase Equilibria										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				State Behaviour and Thermodynamic Properties of Fluids

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Mixing, excess and solution properties.

		2.		Partial molar quantities in liquid and solid solutions.

		3.		Chemical potential, fugacity, activity and standard states.

		4.		Thermodynamic stability, general equations of phase equilibria.

		5.		Thermodynamic solution models: athermal, regular solution, local composition, chem. interaction.

		6.		Vapor-liquid equilibrium: experiment, consistency, correlation.

		7.		Vapor-liquid equilibrium: calculation and estimation.

		8.		Vapor-liquid equilibrium at high pressures, retrograde phenomena.

		9.		Solubility of gases in liquids: experiment and thermodynamic description.

		10.		Solubility of gases in liquids: effects of temperature and pressure, estimation.

		11.		Liquid-liquid equilibrium: experiment, calculation and correlation in binary systems.

		12.		Liquid-liquid equilibrium in multicomponent systems.

		13.		Solid-liquid equilibrium: experiment, phase diagrams.

		14.		Solid-liquid equilibrium: calculations for immiscible, miscible, and compound-forming solids.





PCQ

		Subject Title				Physico-Chemical Quantities and their Measuremements										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Temperature scales, their definitions and applications.

		2.		Definition of thermodynamic temperature and its units.

		3.		Methods for accurate measurements of temperature and electric resistance. Thermometeres, thermocouples.

		4.		Concept of pressure. Pressure generation, pressure standards.

		5.		Measurement of pressure, mechanical and electrical transducers.

		6.		Vacuum. Vacuum generation, vacuum pumps, measurement of low pressures.

		7.		Methods for measurements of volumetric properties. Direct PVT methods.

		8.		Pycnometers, application of methods, examples of PVT devices.

		9.		Indirect methods (vibrating-tube densimeter, buoyancy methods, speed-of-sound methods).

		10.		Analysis of effects related to density (temperature, pressure, sample purity).

		11.		Heat. Measurements of heat effects, calorimetry.

		12.		Methods of purification. Methods for evaluation of purity of samples.

		13.		Laboratory excercises.

		14.		Excursion at the Department of Physical Chemistry (selected experimental techniques).





PCP

		Subject Title				Physico-Chemical Properties of Substances										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/4 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Physico chemical data.How to get them and how to use them.

		2.		Identification of chemical compounds and their mixtures (graphic, textual, electronic).

		3.		Primary, secondary and tertiary chemical literature .

		4.		Periodical abstract journals, Chemical Abstracts Service.

		5.		Non-periodical abstract literature (Gmelin, Beilstein).

		6.		Basic rules of sophisticated storage and retrieval of data.

		7.		Sorting, indexing, keys.

		8.		Utilization of relational data base management systems.

		9.		Databases of physico chemical data.

		10.		Data sharing and exchange.

		11.		Network protocols.

		12.		Retrieval of data on internet.

		13.		Development of web documents.

		14.		Web project.





PCC

		Subject Title				Physical Chemistry of Colloidal Systems										Number		403xxx

		Semester:

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Real behaviour of gases, liquids and their mixtures. Application of the First Law of thermodynamics.

		2.		Consequences of the Second Law of thermodynamics. Efficiency of heat engines. Heat pumps.

		3.		Irreversible processes. Joule-Thomson coefficient, inversion temperature. Condensation of gases.

		4.		Energetics of chemical reactions. Reaction heat and methods for its determination.

		5.		Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

		6.		Yield of chemical reaction. Decompositions of solid substances. Simultaneous equilibria.

		7.		Equilibria in electrolyte solutions, pH, solubility product. Galvanic cells.

		8.		Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

		9.		Ternary systems, Nernst distribution law.

		10.		Diffusion. Migration of ions in electric field. Conductivity. Kohlrausch's law.

		11.		Kinetics of chemical reactions, kinetic experiment and its evaluation.

		12.		Mechanism of chemical reactions. Catalysis. Photochemistry. Basic types of chemical reactors.

		13.		Interfacial phenomena, adsorption.

		14.		Classification of dispersed systems, sedimentation. Membrane equilibria. Electrokinetic phenomena.





PCPB

		Subject Title				Physical Chemistry of Phase Boundaries										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		The balance equations

		2.		Thermodynamics of open systems

		3.		Fundamentals of non-equilibrium thermodynamics

		4.		Electrokinetic phenomena

		5.		Liquid-junction potential

		6.		Membrane equilibria

		7.		Water transport through a membrane

		8.		Transport phenomena

		9.		Methods of the diffusion coefficients determination

		10.		Membrane separation processes

		11.		Determination of transport parameters of membranes

		12.		Surface phenomena

		13.		Adsorption

		14.		Methods of sorption determination





PCEEP

		Subject Title				Physical Chemistry of Energy and Electrochemical Processes										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Preface, basic definitions and concepts

		2.		State behaviour

		3.		Stae behaviour, complex equations of state, liquids

		4.		Basic thermodynamics

		5.		Thermochemistry

		6.		Thermodynamics of real fluids

		7.		Thermodynamics of real fluids

		8.		Thermodynamics of phase equilibria

		9.		Thermodynamics of electrolyte solutions

		10.		Equilibria of electrolyte solutions

		11.		Electrochemical cells, overpotential, electrode potential

		12.		Kinetics of electrode processes, impedance spectroscopy

		13.		Polarization

		14.		Membrane potentials, ionexes





PCMCS

		Subject Title				Physical Chemistry of Macromolecular and Colloidal Systems										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Classification of colloidal systems.

		2.		Kinetic properties of dispersion systems.

		3.		Sedimentation and sedimentation equlibria. Viscosity.

		4.		Rayleigh scattering - principles and applications.

		5.		X - ray diffraction. Quasielastic light scattering.

		6.		Polymers: Flory - Huggins equation.

		7.		Phase separation in solution of polymers.

		8.		Conformation of macromolecules: Helices and Coils.

		9.		Thermodynamic and transport properties of dilute solutions of polymers.

		10.		Distribution functions and average molar mass of polymers.

		11.		Macromolecular gels.

		12.		Micelle colloids: formation, structure and properties.

		13.		Heterogeneous dispersions, their rise and stability.

		14.		Lyophobic sols and gels.





PCAS

		Subject Title				Physical Chemistry of Aqueous Solutions										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Water and aqueous solutions (occurrence, environmental aspects, structure, physico-chemical properties)

		2.		State behaviour and thermodynamic data for water

		3.		Behaviour of water in the critical region

		4.		Transport properties of water (viscosity, thermal conductivity, speed of sound)

		5.		Electric and dielectric properties of water (ion product, conductivity, dielectric constant)

		6.		Thermodynamics of solutions (concentrations, standard states, activity and osmotic coefficients)

		7.		Thermodynamics of solutions (volumetric and thermal properties, experimental techniques)

		8.		Solvent-solute interactions (Born equation, solutions structure)

		9.		Ionic interactions and activity coefficients

		10.		Standard thermodynamic quantities (quantities of formation, Helgesson's model, fluctuation theory)

		11.		Solubility in water (organic substances, gases, non-electrolytes in solutions of electrolytes)

		12.		Equilibria L-L, L-G, S-L, S-G in wide ranges of temperature and pressure

		13.		Critical behaviour of mixtures and solutions

		14.		Dilute solutions in the vicinity of critical point of water





CE

		Subject Title				Chemical Equilibria										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Stoichiometry and mass balance equations.

		2.		Equilibrium conditions in the stoichiometric form.

		3.		Chemical equilibrium calculations for a simple system.

		4.		Equilibrium calculations when a condensed solution is present.

		5.		Influence of reaction conditions on the equilibrium.

		6.		Looking for the optimal reaction conditions for a simple system.

		7.		Mathematical tools (method of Lagrangian multipliers).

		8.		Mathematical tools (Kuhn-Tucker conditions).

		9.		Equilibrium conditions in the non-stoichiometric form.

		10.		Algorithm for calculation of chemical equilibria for heterogeneous systems.

		11.		Choice of the first approximation.

		12.		Solution of the complex problem.

		13.		Interpretation of results of chemical equilibrium calculations.

		14.		Input thermochemical data





CK

		Subject Title				Chemical Kinetics										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Reaction rate, kinetic equations .

		2.		Temperature dependence of reaction rates.

		3.		Theories of chemical kinetics.

		4.		Kinetic analysis of homogeneous reactions.

		5.		Simultaneous homogeneous reactions.

		6.		Reaction mechanism .

		7.		Homogeneous flow reactions.

		8.		Isothermal and adiabatic homogeneous flow reactors.

		9.		General catalysis.

		10.		Heterogeneous catalysis.

		11.		Catalytic reactors.

		12.		Kinetic analysis of heterogeneous reactions .

		13.		Homogeneous catalysis.

		14.		Kinetics of enzymatic reactions.





CCS

		Subject Title				Chemistry of Colloidal Systems										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Classification of colloidal systems. Distribution functions of particle sizes.

		2.		Properties of phase boundaries - interface and surface tension

		3.		Curved interfaces, capilary phenomena

		4.		Surface films

		5.		Adsorption on solid surfaces

		6.		Electrical properties of phase boundaries.

		7.		Kinetic properties of dispersion systems determined by the thermal motion.

		8.		Osmosis and membrane equilibria.

		9.		Sedimentation and sedimentation equilibria. Viscosity.

		10.		Optical properties of disperzion systems.

		11.		Lyophobic sols.

		12.		Emulsions, foams, aerosols, solid sols.

		13.		Associative (micellar) colloids.

		14.		Colloidal solutions of polymers, gels.

				Klasifikace disperzních soustav. Distribuční funkce velikosti částic.

				Vlastnosti fázových rozhraní - povrchové a mezifázové napětí.

				Zakřivená fázová rozhraní, kapilární jevy.

				Povrchové filmy.

				Adsorpce na tuhých površích.

				Elektrické vlastnosti fázových rozhraní.

				Kinetické vlastnosti disperzních soustav odvozené z tepelného pohybu.

				Osmóza a membránové rovnováhy

				Sedimentace a sedimentační rovnováha. Viskozita.

				Optické vlastnosti disperzních systémů.

				Lyofobní soly

				Emulze, pěny, aerosoly a tuhé soly.

				Asociativní (micelární) koloidy.

				Koloidní roztoky vysokomolekulárních látek, gely.





LPE

		Subject Title				Laboratory of Phase Equilibria										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/4

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Ebulliometric determination of vapor pressures of pure liquids.

		2.		Limiting activity coefficients by the inert gas stripping method.

		3.		Limiting activity coefficients by comparative ebulliometry.

		4.		Turbidimetric determination of liquid-liquid equilibrium in binary systems.

		5.		Determination of liquid-liquid equilibria in ternary systems by the direct analytical method.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LPCTEP

		Subject Title				Laboratory of Physical Chemistry-Technology of Environment Protection										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Solubility of gases in liquids.

		2.		Diffusion coefficients of electrolytes by the capillary method.

		3.		Heat capacities of liquids.

		4.		Calibration of resistance thermometers.

		5.		Henry's law constants of VOCs in water.

		6.		Vapor-liquid equilibrium in binary systems.

		7.		Determination of activation energy for first-order and second-order chemical reactions.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LPCI

		Subject Title				Laboratory of Physical Chemistry I										Number		403xxx

		Semester:				B3

		Weekly Load and Assessment:				0/0/4

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Ideal-gas equation of state - determination of molar mass by V. Meyer's method

		2.		One-component phase equilibrium - saturated vapor pressure of liquids

		3.		Phase diagrams of two-components condensed system - solid-liquid equilibrium

		4.		Colligative properties - freezing point depression

		5.		Temperature dependence of solubility of salts

		6.		Calorimetry I - heat of solution of inorganic salts

		7.		Calorimetry II - enthalpy of combustion

		8.		Kinetics of first-order reaction

		9.		Conductivity of electrolytes - solubility product, infinite-dilution molar conductivity

		10.

		11.

		12.

		13.

		14.





LPCII

		Subject Title				Laboratory of Physical Chemistry II										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Two-components phase equilibrium - vapor-liquid equilibrium

		2.		Phase diagram of three-components condensed system - liquid-liquid equilibrium

		3.		Partial molar volumes in binary system

		4.		Measurement of cell electromotive force - determination of activity coefficient of electrolyte

		5.		Kinetics of second-order reaction

		6.		Activation energy of first- and second-order reactions

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LSMPC

		Subject Title				Laboratory of Special Methods of Physical Chemistry										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/8

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Determination of heat of combustion by Parr 1351 bomb calorimeter

		2.		Diffusion coefficients of electrolytes by capillary method

		3.		Measurements of surface tension of liquids

		4.		Vapor-phase osmometry

		5.		Reaction kinetics of consecutive reactions using UV/VIS spectrophotometry

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





EMTE

		Subject Title				Estimation Methods for Physical Chemical Properties										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics I, Physics I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Software tools for the use in estimation methods (Excel, Maple,…).

		2.		Classification of estimation methods. Calculation of uncertainty of estimated value.

		3.		Molecular parameters: dipole moment, molar refraction, gyration radius.

		4.		Critical properties, influence of molecular size and shape on crit.properties.

		5.		Density of saturated and of compressed liquid.

		6.		PVT behaviour of gases: virial, cubic and more complex equations of state.

		7.		Properties of saturated liquid and vapour: vapour pressure, enthalpy of vaporization, heat capacity.

		8.		Thermochemical properties of ideal gas.

		9.		Viscosity of gases and liquids.

		10.		Heat conductivity of gases and liquids.

		11.		Diffusion coefficients in binary systems, surface tension.

		12.		Esimation of activity coefficients of non-electrolyte mixtures (UNIFAC).

		13.		Distribution of chemicals in evironment: octanol - water partition coefficient.

		14.		Distribution of chemicals in evironment: solubility, Henry's law constant.





CS

		Subject Title				Computer Simulations										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				1/1/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Statistical thermodynamics: ensembles, probabilities

		2.		Models: lattice and continuous, description of molecules, fluids, proteins

		3.		Molecular dynamics: integration of equations of motion (Verlet and Gear methods)

		4.		MD: isothermal and isobaric ensembles

		5.		MD: rigid molecules, molecules with rigid bonds (SHAKE algorithm)

		6.		Monte Carlo: MC integration, Markov chains, Metropolis sampling

		7.		Random numbers: algorithms, continuous and discrete distributions

		8.		MC: rigid molecules, MC in other ensembles

		9.		MC: non-Boltzmann sampling

		10.		Computer experiment: choice of method and conditions, start of simulation

		11.		Periodic boundary conditions, long range forces

		12.		Measurements, statistical analysis of time series, error estimation

		13.		Entropic quantities (thermodynamic integration, Widom)

		14.		MD: kinetic quantities, equilibrium and non-equilibrium methods





ST

		Subject Title				Statistical Thermodynamics										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Axioms of phenomenological thermodynamics. Concept of statistical thermodynamics

		2.		Axioms of statistical thermodynamics. Statistical ensembles.

		3.		Probability in the microcanincal and canonical ensemble.

		4.		Partition function a thermodynamic quantities.

		5.		Ideal gas. Translational, rotational, and vibrational contributions.

		6.		Ideal crystal. Einstein model, Debye model.

		7.		Intermolecular forces. Pair intermolecular potentials.

		8.		Configurational integral, configurational thermodynamc functions.

		9.		Real gas, virial expansion.

		10.		Internal structure of liquids. Pair distribution function.

		11.		Computer experimens. Monte Carlo and molecular dynamics methods.

		12.		Perturbation theories of liquids.

		13.		Integral equation theories.

		14.		Negative thermodynamic temperature. Entropy and arrow of time.





SBTPT

		Subject Title				State Behaviour and Thermodynamic Properties of Fluids										Number		403xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Critical point and PVT behaviour of real fluids

		2.		Intermolecular interactions, Lennard - Jones potential

		3.		Virial equation of state

		4.		Equations of state for real fluids

		5.		Corresponding states principle and its application

		6.		PVT behaviour of real mixtures

		7.		Thermodynamic properties of ideal gas

		8.		Residual quantities of real gas

		9.		Thermodynamic properties of real fluids

		10.		Calculation of heat and work at different conditions

		11.		Partial molar quantities

		12.		Fugacity and chemical potential

		13.		Phase equilibria of single-component systems

		14.		Vapour pressures and enthalpies of vaporization (exp. and estimation methods, correlation equations).





SPM

		Subject Title				Structure and Properties of Molecules										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Physical Chemistry

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Principles of group theory

		2.		Point groups of symmetry

		3.		Matrix representation of groups, irreducible representations

		4.		Symmetry of molecular orbitals, principle of conservation of molecular symmetry

		5.		Introduction into spectroscopy: classes of spectra, transition moment, Raman spectra

		6.		Rotational spectra, the Stark effect, internal rotation of molecules

		7.		Vibrational spectra of two-atomic molecules, vibrational-rotational interactions

		8.		General coordinates, Lagrange equations

		9.		Vibrational spectra of multiatomic molecules, the FG-analysis

		10.		Symmetry of normal vibrations

		11.		Electronic spectra, Franck-Condon principle

		12.		Roengten spectra, photoelectronic spectroscopy

		13.		The Zeeman effect, electronic spin resonance

		14.		Nuclear magnetic resonance: screening effect, spin-spin interactions





IMPC

		Subject Title				Introduction to Molecular Physical Chemistry										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		1. Úvod: makroskopický a mikroskopický popis systému, základy termodynamiky.

		2.		2. Kvantová mechanika: Schrödingerova rovnice, energie molekul.

		3.		3. Základy kvantové chemie: používané aproximace, vlastnosti vlnové funkce.

		4.		4. Elektrické vlastnosti molekul: dipólový moment a polarizovatelnost molekul.

		5.		5. Magnetické vlastnosti molekul: diamagnetismus a paramagnetismus.

		6.		6. Atomová a molekulární spektra: absorpce záření molekulami.

		7.		7. Principy statistické termodynamiky: postuláty statistické termodynamiky.

		8.		8. Boltzmanovo rozdělení: statistické výpočty termodynamických funkcí.

		9.		9. Termodynamická funkce ideálního plynu.

		10.		10. Mezimolekulární síly: nepolární, polární, symetrické a molekulární částice.

		11.		11. Popis reálného plynu a kapaliny: Viriální rozvoj, distribuční funkce.

		12.		12. Simulace: Metoda molekulární dynamiky a metody Monte Carlo.

		13.		13. Kinetická teorie: Model bodových částic, rozdělení rychlostí.

		14.		14. Transportní veličiny: Tok, difúze, tepelná vodivost, viskozita.





CMPC

		Subject Title				Calculation Methods of Physical Chemistry										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				1/1/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Influence of rounding errors on results of the calculation procedures. Simple examples of ill-conditioned problems.

		2.		Mathematical formulation of the physical--chemistry problem. Non-physical and parasitic solutions.

		3.		Calculation of the equilibrium state of a simple system (adiabatic temperature, volume from an equation of state (EOS), degree of conversion etc.)

		4.		Calculation of the equilibrium state of a complex system (more than one non-linear equation, calculation of vapour pressure from EOS).

		5.		Chemical equilibrium calculation for complex systems.

		6.		Calculation of simple dynamic models (chemical kinetics).

		7.		Continuation of the point 6.

		8.		Transport properties. Calculation of temperature and concentration as functions of time t and x,y,z variables. Stationary solution.

		9.		Continuation of the point 8.

		10.		Solution of the Schrődinger eq., calculation of eigenvalues (quantum numbers) of operators.

		11.		Introduction to the statistical elaboration of experimental data. Basic characteristics.

		12.		Calculation of adjustable parameters for linear models (Langmuir's isotherm).

		13.		Calculation of adjustable parameters for non-linear models (Wilson eq.)

		14.		Hypothesis testing (significance of the difference between two sets of expeerimental data).





BPQC

		Subject Title				Basic Principles of Quantum Chemistry										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Basic postulates, the wave function

		2.		Representation of observables, operatores, eigenvalues

		3.		Schrodinger equation, Hamiltonian, the particle in a box

		4.		The linear harmonic oscillator

		5.		Operators of angular momentum

		6.		The hydrogen atom, spin of particles

		7.		Matrix representation of the Schroedinger equation, numerical methods

		8.		Quantum representation of molecules.

		9.		Many-particles problem, Slater determinant

		10.		Hamiltonian of molecules, the SCF approach, Roothaan equations

		11.		Hueckel orbitals, the EHT method, Slater orbitals

		12.		Ab initio calculations, correlation energy

		13.		Prediction of the molecular properties: heat of formation, orbital energies

		14.		Prediction of the molecular properties: population analysis, geometry optimization





BPCP

		Subject Title				Basics of Physico-Chemical Projects										Number		403xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		General requirements for technical project elaboration. DTP software available for students.

		2.		Basic vector-graphics skills. Drawing simple laboratory equipment.

		3.		Introduction to typography. The most popular typographic errors. Combination of text and graphics.

		4.		Typesetting of mathematical equations and their export / import.

		5.		Typesetting of chemical structures and equations, their export / import.

		6.		Documentation of a computing program. Drawing a computer algorithm (e.g. calculation of vapour-liquid equilibrium).

		7.		Drawing of complex graphs and multi-component phase diagrams.

		8.		Graphical documentation of experimental apparatus.

		9.		Student project - design of a technical graphics.

		10.		Design of technical animation (Carnot cycle).

		11.		Digital photography for technical purposes.

		12.		Principles of design of posters and presentations. Printing posters. Preparation of data for a DTP studio.

		13.		Electronic documents in different formats.

		14.		Final project.
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LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		AN I		Analytická chemie I		AC I		Analytical Chemistry I		A

		AN II		Analytická chemie II		AC II		Analytical Chemistry II		A

		ACHŽP		Analytická chemie životního prostředí		ACE		Analytical Chemistry of Environment		A

		ACH		Analytická chemometrika		ACH		Analytical Chemometrics		A

		AA		Analýza anorganických materiálů		AI		Analysis of Inorganic Materials

		AB		Analýza biologických materiálů		AB		Analysis of Biological Materials		A

		AT		Analýza toxikologická		AT		Analytical Toxicology		A

		AŽP		Analýza životního prostředí		AE		Analysis of Environment		A

		AS		Atomová spektroskopie		AS		Atomic Spectroscopy		A

		BS		Bioanalytické separační metody		BS		Bioanalytical Separative Methods		A

		CHM		Chemická metrologie		CM		Chemical Metrology

		EAM		Elektroanalytické metody		EAM		Electroanalytical Methods		A

		EMM		Elektromigrační metody		EMM		Electromigration Methods		A

		KCH		Kombinatoriální chemie		CC		Combinatorial Chemistry		A

		LAN		Laboratoř analytické chemie - TOP		LAC		Laboratory Course in Analytical Chem. - ENV		A

		LAN I		Laboratoř analytické chemie I		LAC I		Laboratory Course in Analytical Chemistry I		A

		LAN II		Laboratoř analytické chemie II		LAC II		Laboratory Course in Analytical Chemistry II		A

		LAS		Laboratoř atomové spektroskopie		LAS		Laboratory Course in Atomic Spectroscopy		A

		LEAM		Laboratoř elektroanalytických metod		LEAM		Laboratory Course in Electroanal. Methods		A

		LK		Laboratoř kvalitativní analýzy		LQ		Laboratory Course in Qualitative Analysis		A

		LPM		Laboratoř pokročilých metod analýzy		ALAC		Advanced Lab.Course in Analytical Chemistry		A

		LSM		Laboratoř separačních metod		LSM		Laboratory Course in Separation Methods		A

		LAJ		Legální aspekty jakosti		LAQ		Legal Aspects of Quality		A

		MTZ I		Metody a techniky zlepšování jakosti I		MTQ I		Methods and Techniques of Quality Improv. I		A

		MTZ II		Metody a techniky zlepšování jakosti II		MTQ II		Methods and Techniques of Quality Improv. II		A

		MSA		Metody strukturní a povrchové analýzy		MSA		Methods of  Structure and Surface Analysis		A

		MI		Molekulární inženýrství		MI		Molecular Engineering		A

		MM		Molekulární modelování		MM		Molecular Modeling		A

		MS		Molekulová spektroskopie		MS		Molecular Spectroscopy		A

		RM		Radioanalytické metody		RM		Radioanalytical Methods		A

		S		Senzory		S		Sensors		A

		SM		Separační metody		SM		Separation Methods		A

		SCH		Supramolekulární chemie		SC		Supramolecular Chemistry		A

		SMO		Symetrie molekul		MSC		Molecular Symmetry in Chemistry		A

		SMJ I		Systémy managementu jakosti I		QM I		Quality Management I		A

		SMJ II		Systémy managementu jakosti II		QM II		Quality Management II		A

		SZJ		Systémy zabezpečování jakosti		QAAL		Quality Assurance in Analytical Laboratory		A

		TMMS		Techniky měření MS spekter		TMMS		Mass Spectrometry		A

		TMIC		Techniky měření IČ a Raman. spekter		TMIR		Measurement of IR and Raman Spectra		A

		TMLS		Techniky měření luminiscenč. spekter		TMLS		Measurement of Luminescence Spectra		A

		TMNS		Techniky měření NMR spekter		NMR		NMR Technics and Interpretation of Spectra		A

		TIR		Termodynamika iontových rovnováh		TIE		Thermodynamics of Ionic Equilibria		A

		CHF		Úvod do chemické fyziky		ICP		Introduction to Chemical Physics		A

		VSM		Vícerozměrné statistické metody		MSM		Multivariate Statistical Methods		A



SUBJECTS
 OF THE DEPARTMENT OF ANALYTICAL CHEMISTRY



AC I

		Subject Title				Analytical Chemistry I										Number		402xxx

		Semester:				4

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic terms in analytical chemistry

		2.		Equilibrium in water solutions

		3.		Equilibrium in water solutions

		4.		Chemical methods of qualitative analysis

		5.		Gravimetry, titrimetric analysis

		6.		Titrimetric analysis

		7.		Titrimetric analysis

		8.		Electroanalytical methods, basic terms

		9.		Potentiometry

		10.		Spectroscopy, basic terms

		11.		Atomic absorption spectroscopy

		12.		Molecular absorption spectroscopy

		13.		Quantitative spectroscopy, Lambert-Beer's law

		14.		Separation techniques





AC II

		Subject Title				Analytical Chemistry II										Number		402xxx

		Semester:				5

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gas chromatography

		2.		Liquid chromatography

		3.		Electromigration methods

		4.		Coulometry, electrogravimetry

		5.		Voltametry

		6.		Atomic emission spectroscopy

		7.		Electron spectroscopy

		8.		Molecular absorption spectrometry

		9.		Molecular luminescence spectrometry

		10.		Infrared and Raman's spectrometry

		11.		Nuclear magnetic resonance spectrometry

		12.		Mass spectrometry

		13.		Sampling and preparation of probes

		14.		Analytical data processing, systems of quality management





ACE

		Subject Title				Analytical Chemistry of Environment										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I,II, Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atmospheric pollutants, emissions, imissions, imission limits, air sampling methods

		2.		Outdoor atmosphere: sulfur dioxide, sulfur trioxide, sulfane, nitrogen oxides

		3.		Outdoor atmosphere: ammonia, carbon monoxide, ozone

		4.		Solid phase extraction in air analysis

		5.		Volatile hydrocarbons and polycyclic aromatic hydrocarbons in air

		6.		Indoor atmosphere and emissions measurement - formaldehyde, phenol

		7.		Contaminants in water, basic parameters (pH, COD, BOD)

		8.		Volatile organic compounds in water, head-space analysis

		9.		Purge and trap techniques

		10.		Non-volatile pollutants, extraction, solvent evaporation

		11.		Anorganic pollutants (heavy metals, nitrates, phosphates)

		12.		Soil pollution, soil sampling, pre-concentration of inorganic and organic pollutants

		13.		Pesticides in soils, bioconcetration of persistent organic pollutants

		14.		Polychlorinated dibenzofuranes and dibenzodioxines





ACH

		Subject Title				Analytical Chemometrics										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Random choice and its characteristics

		2.		Hypotheses testing

		3.		Hypotheses testing

		4.		Non-parametric statistics

		5.		Non-parametric statistics

		6.		Contingence tables

		7.		ANOVA

		8.		ANOVA

		9.		Methods of optimization

		10.		factorial experiments

		11.		Simplex method

		12.		Steepest ascent method

		13.		Calibration of analytical procedure

		14.		Uncertainty of result





AI

		Subject Title				Analysis of Inorganic Materials										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/2 Ex

		Credit:				3

		Language:				Czech

		Prerequisities:				Analytical chemistry II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Sample decomposition by acid digestion.

		2.		Sample decomposition by fusion.

		3.		Analysis of iron ores.

		4.		Analysis of ores of heavy metals.

		5.		Analysis of ores of arsenic, antimony and tin.

		6.		Analysis of ores of refractory metals.

		7.		Analysis of ores of non-ferrous metals.

		8.		Analysis of ores of gold, silver and platinum metals.

		9.		Determination of alkali metals.

		10.		Determination of alkali-earth metals

		11.		Determination of sulphur, phosphorous and boron.

		12.		Determination of silica and carbon

		13.		Analysis of fresh water.

		14.		Analysis of waste water.





AB

		Subject Title				Analysis of Biological Materials										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic methodology of organic analysis.  Specifics for biological materials

		2.		Biological sample preparation for analysis. Use of markers

		3.		Methods of biological sample enrichment by observed analyte

		4.		Separation methods used for biological materials

		5.		Trace methods, derivatization procedures, radioactive and non-radioactive markings

		6.		Determination of biologically significant, low-molecular substances

		7.		Proof and determination of major carcinogens

		8.		Analysis of important pharmaceuticals and their metabolites

		9.		Analysis of biopolymers and their structure determination

		10.		Optical purity analysis, enantioselective separation methods, chiroptical methods

		11.		Methods of immunochemical analysis

		12.		Methods of affinitive chromatography and electro-chromatography

		13.		Analytical methods in bioengineering

		14.		Analytical methods of combinatorial libraries





AT

		Subject Title				Analytical Toxicology										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction into analytical toxicology

		2.		Basics of pharmacokinetics

		3.		Biotransformation of industrials inorganic and organic, toxic effects

		4.		Biotransformation of pharmaceuticals and drugs, toxic effects

		5.		Systematic toxicological analysis, methods of screening

		6.		Biological sample preparation for toxicological analyses

		7.		Thin layer chromatography in toxicology

		8.		Gas chromatography, mass spectrometry in toxicology

		9.		High performance liquid chromatography in toxicology

		10.		Capillary electrophoresis in toxicology

		11.		Drug abuse and toxicological findings

		12.		Interpretation of toxicological findings and forensic impacts

		13.		Social effectivity of toxicological examination, quality assurance

		14.		Narcotic and psychotropic substances, legislation





AE

		Subject Title				Analysis of Environment										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Separation Methods

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atmospheric pollutants, emissions, imissions, imission limits, air sampling methods

		2.		Outdoor atmosphere: sulfur dioxide, sulfur trioxide, sulfane, nitrogen oxides

		3.		Outdoor atmosphere: ammonia, carbon monoxide, ozone

		4.		Solid phase extraction in air analysis

		5.		Volatile hydrocarbons and polycyclic aromatic hydrocarbons in air

		6.		Indoor atmosphere and emissions measurement - formaldehyde, phenol

		7.		Contaminants in water, basic parameters (pH, COD, BOD)

		8.		Volatile organic compounds in water, head-space analysis

		9.		Purge and trap techniques

		10.		Non-volatile pollutants, extraction, solvent evaporation

		11.		Anorganic pollutants (heavy metals, nitrates, phosphates)

		12.		Soil pollution, soil sampling, pre-concentration of inorganic and organic pollutants

		13.		Pesticides in soils, bioconcetration of persistent organic pollutants

		14.		Polychlorinated dibenzofuranes and dibenzodioxines





AS

		Subject Title				Atomic Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject. Interaction of electrons and electromagnetic radiation.

		2.		Basic principles of optics. Construction of monochromators and polychromators.

		3.		Atomic absorption spectroscopy (AAS): radiation sources and detectors.

		4.		AAS: atomization in flame, electrothermal atomization.

		5.		AAS: interferences and background correction.

		6.		AAS: special technigues,  hydrides generation and determination of Hg.

		7.		Optimalization and signal processing.

		8.		Atomic fluorescence spectroscopy.

		9.		Flame emission spectroscopy.

		10.		Spectrography with spark and arc excitation.

		11.		Optical emission spectroscopy with inductively coupled plasma and direct current plasma.

		12.		Mass spectroscopy with inductively coupled plasma.

		13.		X-ray spectroscopy.

		14.		Electron spectroscopy, surface analysis.





BS

		Subject Title				Bioanalytical Separative Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Bioanalytical methods, their practical application, clinical utilization, medical chemistry

		2.		Principles in combinatorial chemistry and chemical libraries analysis

		3.		Basic principles of biopolymer analysis (DNA, proteins, polysaccharides)

		4.		Biosensors, construction, utilization

		5.		Sensitive immunochemical techniques (ELICA, RIA)

		6.		Enzymatology. Systematical division of enzymes, enzyme kinetics. Immobilized enzymes

		7.		Determination of substrates and enzymatic reaction metabolites

		8.		Experim. techniques of enzymatic methods. Utilization in clinical practice and food industry

		9.		Analysis of the most important groups of biologically significant substances

		10.		Chromatography of biomolecules. HPLC, FPLC

		11.		Affinitive chromatography (including HAPLC), methods based on molecular recognition

		12.		Electroforetic methods and their importance in analysis of biologically significant substances

		13.		Utilization of modern analytical techniques for biopolymers (NMR, X-ray, MS)

		14.		Analytical methods in medical chemistry for new pharmaceuticals development





CM

		Subject Title				Chemical Metrology										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/3 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		SI system of units, history, basic and derived units

		2.		Basic concept of metrology, basic definition and interpretation of basic terms in metrology

		3.		Traceability of chemical measurements

		4.		Reference materialsand their selection

		5.		Certification of reference materials

		6.		Database of CRM COMAR

		7.		Basic statistical principles

		8.		Uncertainties of chemical measurements: theory

		9.		Uncertainties of chemical measurements: examples

		10.		Metrology of chemical laboratory

		11.		Metrological confirmation of analytical laboratory

		12.		Metrological documentation

		13.		Metrological system of Czech Republic and foreing countries

		14.		The best measurement capability





EAM

		Subject Title				Electroanalytical Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I, Physical Chemistry, Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Theoretical base of the electronalytical methods

		2.		Instrumental base of the electronalytical methods

		3.		Conductivity methods

		4.		Dielectrimetric methods

		5.		Potentiometry

		6.		Ion selective electrodes

		7.		Coulometry

		8.		Electrophoretic methods

		9.		Isotachoforetic metods

		10.		Amperometry

		11.		Voltammetry

		12.		Invers stripping voltammetry

		13.		Cyclic voltammetry

		14.		Constant current potentiometry





EMM

		Subject Title				Electromigration Methods										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Modes and principles of electromigration separations

		2.		Transport processes and equilibria during electrophoretic separations

		3.		Detection of separated entities

		4.		Capillary electrophoresis

		5.		Capillary isoelectric focusing. Capillary isotachophoresis

		6.		Micellar- and microemulsion electrokinetic chromatography

		7.		Capillary electrochromatography

		8.		Zone electrophoresis; electrophoresis in gel media

		9.		Two-dimensional procedures in gel electrophoresis, detection techniques

		10.		Immunoelectrophoretic procedures

		11.		Preparative electromigration procedures

		12.		Micro- and macromolecular analytes assay; guidelines for new methods work-out

		13.		Combination of different electromigration procedures

		14.		Application of electromigration methods in study of interactions of analytes





CC

		Subject Title				Combinatorial Chemistry										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to combinatorial chemistry. Methods of fixation on polymer carrier

		2.		Amidic-bond-creating reactions. Aromatic substitution reactions

		3.		Condensation reactions. Cyclo-addition reactions. Grignard reactions

		4.		Michael’s addition. Hetero-cycles-producing reactions

		5.		Multi component reactions. Olefins-producing reactions

		6.		Oxidation reactions. Reduction reactions. Non-aromatic substitution reactions

		7.		Protecting and deprotecting reactions. Others organic reactions with solid phase

		8.		Releasing reactions.  Zeroth grade resins: Core resins

		9.		First grade resins: Linked resins. Neutral core resins, polystyrene

		10.		Electrophilic, halogenated, carbonylated resins. Nucleophilic,hydroxyl core,amino core resins

		11.		Photo-unstable resins. Safety-catch resins. Removing resins. Solid phase reagents

		12.		Resins with amino acids. Structural differences of elements in combinatorial chemistry

		13.		Full libraries. Sub-libraries

		14.		First grade peptide sub-libraries. Second grade peptide sub-libraries





LAC

		Subject Title				Laboratory Course in Analytical Chem. - ENV										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/0/4 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		IR spectrometry

		3.		NMR spectrometry

		4.		Gas chromatography in environmental analysis

		5.		Gas chromatography in environmental analysis

		6.		Liquid chromatography in environmental analysis

		7.		Liquid chromatography in environmental analysis





LAC I

		Subject Title				Laboratory Course in Analytical Chemistry I										Number		402xxx

		Semester:				5

		Weekly Load and Assessment:				0/0/6 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gravimetric determination of iron

		2.		Gravimetric determination of nickel

		3.		Determination of Bi and Pb with EDTA

		4.		Determination of Ca with potassium permanganate

		5.		Iodimetric determination of glucose

		6.		Argentometric determination of halogenides with potentiometric indication

		7.		Potentiometric measurement of pH

		8.		Spectrophotometric determination of Fe





LAC II

		Subject Title				Laboratory Course in Analytical Chemistry II										Number		402xxx

		Semester:				6

		Weekly Load and Assessment:				0/0/4 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Laboratory Course in Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		IR spectrometry

		3.		NMR soectrometry

		4.		Fluorescence spectrometry

		5.		Coulometry

		6.		Gas chromatography

		7.		Liquid chromatography





LAS

		Subject Title				Laboratory Course in Atomic Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/0/2 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic absorption spectrometry

		2.		RTG fluorescence analysis

		3.		ICP - emission spectrometry

		4.		Radioanalytical methods





LEAM

		Subject Title				Laboratory Course in Electroanal. Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/0/2

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Coulometry

		2.		Voltamperometry

		3.		Ion selective electrodes

		4.		Flow injections analysis





LQ

		Subject Title				Laboratory Course in Qualitative Analysis										Number		402xxx

		Semester:				4

		Weekly Load and Assessment:				0/0/3 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic operations in qualitative semimicroanalysis.

		2.		Group reactions and confirmatory tests for I.a class cations.

		3.		Group reactions and confirmatory tests for I.b class cations.

		4.		Group reactions and confirmatory tests for II. class cations.

		5.		Confirmatory tests for I.-II. class cations.

		6.		Group reactions and confirmatory tests for III. class cations.

		7.		Confirmatory tests for III. class cations in the mixture.

		8.		Confirmatory tests for I.-III. class cations in the mixture.

		9.		Group reactions and confirmatory tests for IV. and V. class cations.

		10.		Confirmatory tests for I.-V. class cations in the mixture.

		11.		Group reactions and confirmatory tests for I. class anions.

		12.		Group reactions and confirmatory tests for II. class anions.

		13.		Group reactions and confirmatory tests for III. class anions.

		14.		Confirmatory tests for cations and anions in the mixture.





ALAC

		Subject Title				Advanced Lab. Course in Analytical Chemistry										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/0/8 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		NIR laser diode spectroscopy: Analytical applications.

		2.		Microwave spectroscopy: Molecular geometry determination.

		3.		Voltammetry: Study of the redox reactions in the cyclodextrine nanocavity.

		4.		UV/VIS spectroscopy: Study of the reaction kinetics.

		5.		Tunnel scanning  microscope: Nanostructure monitoring of  the solid state surface.

		6.		Fluorescence: Studies of biosystems.

		7.		ESCA: Surface analysis.

		8.		Structure of nanosystems using the UV-VIS and laser induced VIS spectroscopy.

		9.		Description of semiconductor nanoparticles by advanced molecular phys.chemistry methods.

		10.		Electrochemical impedance: Self-assembling system studies..

		11.		The nanostructure study of  the in-situ catalyzer under catalytic reaction conditions

		12.		The crossed molecular beams: Reaction dynamics studies.

		13.		High-resolution laser diode rovibrational spectroscopy.

		14.		Laser kinetic spectroscopy: Time dependent UV-VIS spectra.





LSM

		Subject Title				Laboratory Course in Separation Methods										Number		402xxx

		Semester:				6

		Weekly Load and Assessment:				0/0/2 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Gas chromatography

		2.		Liquid chromatography

		3.		Isotachoforetic metods

		4.		Electrophoretic methods





LAQ

		Subject Title				Legal Aspects of Quality										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Quality laws in Czech Republic

		2.		Quality laws in Czech Republic

		3.		Law No.22

		4.		Law No.22

		5.		Environmental laws

		6.		Environmental laws

		7.		Directions in EU

		8.		Directions in EU

		9.		Regulations in EU

		10.		Regulations in EU

		11.		Conformity assessment laws and regulations

		12.		Conformity assessment laws and regulations

		13.		Databases of laws

		14.		Databases of laws





MTQ I

		Subject Title				Methods and Techniques of Quality Improvement I										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				0/2/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Regression methods in laboratory

		2.		Regression methods in laboratory

		3.		Histograms

		4.		Calibration techniques

		5.		Calibration techniques

		6.		Validation techniques

		7.		SOP: primary methods

		8.		SOP: spectral methods

		9.		SOP: chromatographic methods

		10.		SOP: chromatographic methods

		11.		SOP: electrometric methods

		12.		Reference material choice

		13.		Internal audit: case study

		14.		Personell politics





MTQ II

		Subject Title				Methods and Techniques of Qual. Improvement II										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				0/2/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Statistics of sampling

		2.		Statistics of sampling

		3.		Air sampling

		4.		Water sampling

		5.		Waste sampling

		6.		Soil sampling

		7.		Sampling of biotic matrices

		8.		Varioframs

		9.		Seven tools of quality improvements

		10.		Control charts

		11.		Control charts

		12.		Acceptance control charts

		13.		Legal limits interpretations

		14.		Decision making process





MSA

		Subject Title				Methods of  Structure and Surface Analysis										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic terms

		2.		Structure and geometry of molecules

		3.		Symmetry, point groups

		4.		Linear and circular polarized electromagnetic radiation, chiroptical methods

		5.		Infrared and Raman spectrometry

		6.		Microwave spectrometry

		7.		NMR spectrometry

		8.		Mass spectrometry

		9.		Crystal structure

		10.		X-ray and electron diffraction

		11.		Surface analysis based on detection of electrons

		12.		Surface analysis based on detection of ions

		13.		Surface analysis based on detection of photons

		14.		Scanning microscopy





MI

		Subject Title				Molecular Engineering										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Intermolecular and surface forces

		2.		Molecular assemblies

		3.		Supramolecular engineering

		4.		Ultra-thin organic films

		5.		Self-organizing systems

		6.		Molecular reaction dynamics

		7.		Energy conversion in molecular systems

		8.		Conductive and magnetic organic materials

		9.		Artificial photosynthesis

		10.		Photonic molecular systems

		11.		Development of natural-catalytic-systems-simulating catalysts

		12.		Design of photocatalytic systems on atomic and molecular level

		13.		Molecular rheology

		14.		Tissue engineering





MM

		Subject Title				Molecular Modeling										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Concepts of molecular modeling

		2.		Introduction into computational quantum mechanics

		3.		Advanced ab initio methods

		4.		Empirical force field models

		5.		Potential energy surfaces

		6.		Molecular properties

		7.		Molecular dynamic methods

		8.		Monte Carlo calculations

		9.		Conformational analysis

		10.		Simulations of spectral properties

		11.		Protein structural properties

		12.		Macromolecular complexes

		13.		Solvatation models

		14.		Rational design of new molecules





MS

		Subject Title				Molecular Spectroscopy										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisites:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction. Plank's law.The Einstein's theory of spectral transitions.

		2.		Radiation transfer equation. Introduction to the quantitative analysis.

		3.		Introduction to  spectroscopic experiments.

		4.		Radiation sources, optical materials, detectors etc.

		5.		Molecular spectroscopy, theoretical basics. Born-Oppenheimer approximation.

		6.		Microwave spectroscopy: Rotational spectra and molecular structure.

		7.		Infrared and Raman spectroscopy: Molecular vibrations. Normal coordinates.

		8.		Chemical applications of vibrational spectroscopy. Rovibrational spectroscopy.

		9.		Group theory in spectroscopy

		10.		NMR

		11.		Introduction to molecular orbital theory.

		12.		Electronic spectroscopy.

		13.		Photoelectron spectroscopy, ESCA.

		14.		Advanced application of molecular spectroscopy.





RM

		Subject Title				Radioanalytical Methods										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I, II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Atomic nucleus and nuclear radiation. The law of radioactive decay, types of radiation

		2.		Types and principles of nuclear reactions. N-Z diagram.  Kinetics of radiation decay

		3.		Interaction of nuclear radiation with matter. Ionization, absorption of various types of radiation

		4.		Methods of radionuclide identification, determination of the type of radiation and the half-life

		5.		Characteristic features of radioactive substances and principles of experimental techniques

		6.		Activity, specific activity, relation between amount and activity of radionuclides

		7.		Nuclear radiation measurement techniques

		8.		Isotope dilution analysis, sensitivity and accuracy of isotope dilution analysis

		9.		Radiometric titrations

		10.		Radiochromatography and electrophoresis. Analytical chemistry using radioactive tracers

		11.		Radionuclides in the environment

		12.		Quantitative activation analysis, sensitivity of activation analysis, applications

		13.		Application of the Mossbauer effect in analytical chemistry, evaluation of spectra

		14.		Other radioanalytical methods. Radiological safety and radioanalytical operations





S

		Subject Title				Sensors										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Sensors, definitions, classifications

		2.		Sensor functioning principle

		3.		Komplexation receptor-analyte

		4.		Receptor characteristics requirements as a sensor element

		5.		Cation determination sensors

		6.		Anion determination sensors

		7.		Sensors for major neutral analytes

		8.		Mass and temperature sensors

		9.		Electrochemical sensors

		10.		Optical sensors

		11.		Enantiomeric recognition

		12.		Biosensors for nucleic acid fragments

		13.		Self-assembly and self-organization: principles, applications

		14.		Sensor utilization in industry and pollution monitoring and clinical diagnosis





SM

		Subject Title				Separation Methods										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Categorization of separation methods, basic terms

		2.		Distillation and rectification - theory, techniques

		3.		Extraction - theory, techniques

		4.		Other separation methods based on a distribution equilibrium

		5.		Membrane separations

		6.		Separations in forced fields

		7.		Electrophoresis – basic terms, principles and techniques

		8.		Capillary electrophoresis – theory, techniques, instrumentation

		9.		Chromatography – basic terms, principles

		10.		Gas chromatography - theory, techniques, instrumentation

		11.		Liquid chromatography - theory, techniques, instrumentation

		12.		Thin Layer chromatography

		13.		Supercritical fluid chromatography

		14.		Mass spectrometry – basic terms, techniques, instrumentation





SC

		Subject Title				Supramolecular Chemistry										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic principles of supramolecular chemistry

		2.		Specific complexations of cation. Specific complexations of anions

		3.		Specific compexations of neutral substrates

		4.		Complexation equalibrium study

		5.		Supramolecular systems for nanotechnology

		6.		Supramolecular systems for medical utilization

		7.		Study of ligand complexes with important macromolecules

		8.		Ion-selective electrodes, principle, ligand proposition, utilization

		9.		Analytical use of cyklodextrines and macrocyclic compounds

		10.		Enzym modeling in supramolecular chemistry

		11.		Photodynamic therapy. Principle, effect mechanism, exploitation

		12.		Oxidative degradation of foreign substances by model enzymes

		13.		Self-assembly mono-layers (SAM) preparation, characterization, utilization

		14.		Analytical use of supramolecular chemistry





MSC

		Subject Title				Molecular Symmetry in Chemistry										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Introduction to Chemical Physics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to symmetry and group theory.

		2.		Symmetry and molecular vibrations.

		3.		Symmetry selection rules.

		4.		Symmetry classification of wavefunctions.

		5.		Permutation-inversion groups.

		6.		Pauli principle.

		7.		Spin statistics weights. Allowed and forbidden states.

		8.		Molecular orbital symmetry.

		9.		Introduction to the ligand field theory.

		10.		Symmetry in chemical reactions.

		11.		Correlation rules from symmetry.

		12.		General symmetry rules. Jahn's rule.

		13.		Bosons and fermions.

		14.		Symmetry in chemistry, physics, biology etc.





QM I

		Subject Title				Quality Management I										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Analytical Chemometrics

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		General principles of testing

		2.		Conformity assessment

		3.		Technical standards

		4.		Quality systems in analytical laboratory

		5.		System ISO/IEC 17025

		6.		System ISO/IEC 17025

		7.		OECD GLP

		8.		OECD GLP

		9.		Role of quality manager

		10.		Principles of controlled documentation

		11.		Internal audits

		12.		Management reviews

		13.		Information systems in laboratory

		14.		Quality manual





QM II

		Subject Title				Quality Management II										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				4/0/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Quality Management I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Quality manual according to ISO/IEC 17025

		2.		Study plan and quality assurance in GLP systém

		3.		Quality control methods

		4.		Control charts

		5.		Method optimization

		6.		Method optimization

		7.		Validation protocol

		8.		Establishing of validation protocol elements

		9.		Traceability and uncertainty of results in ISO/IEC 17025

		10.		Uncertainty of identification

		11.		Quality assurance methods

		12.		Interlaboratory comparision

		13.		Non-compliance and corrective actions

		14.		Preventive actions





QAAL

		Subject Title				Quality Assurance in Analytical Laboratory										Number		402xxx

		Semester:				9

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject, analytical measurements and quality

		2.		Quality assurance systems - OECD Good Laboratory Practice

		3.		Development and standardization of analytical procedure

		4.		Validation, examples of validation study

		5.		Principles of traceability of analytical measurements

		6.		Reference materials, production, certification, use, Comar database

		7.		Internal quality assurance systems

		8.		Control charts, construction, interpretation, examples

		9.		Interlaboratory experiments

		10.		Uncertainty of analytical measurements, principles, examples of calculations

		11.		Basic principles of legal metrology

		12.		Instrumentation, calibration, instrument qualification

		13.		Metrology in analytical laboratory

		14.		Role of international organisations in analytical quality assurance - EURACHEM





TMMS

		Subject Title				Mass Spectrometry										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to the subject and historical survey

		2.		Magnetic and electrostatic sectors, double focusing ion optic

		3.		Ion Cyclotron Resonance with Fourier transformation

		4.		Time of Flight analyzers, quadrupole analyzers, Ion Trap

		5.		Electron Ionization, gas phase ion chemistry, types of ions, metastable transition

		6.		Fragmentation pathways of organic substances. Typical rearrangement reactions

		7.		Positive Ion Chemical ionization. Bronsted acids, proton afinity, reactive fases

		8.		Negative ions. Resource electron capture. Negative ion chemical ionization

		9.		Diral chemical ionization. Field ionization and desorption. Survey of desorption techniques

		10.		Fast atom bombardment. Analysis of peptides and proteins. Nomenclature of fragmentation

		11.

		12.		Matrix assisted laser desorption. Electrospray ionization. High molecular applications

		13.		Hyphenated techniques: RC/MS, LC/MS, MS/MS

		14.		Quantitative Mass Spectrometry, selected ion monitoring. Isotope labelled technique





TMIR

		Subject Title				Measurement of IR and Raman Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Principles of infrared spectroscopy, instrumentation.

		2.		Classical techniques of measurement of infrared spectra.

		3.		Infared spectroscopy and quantitative analysis.

		4.		Surface analysis.

		5.		Instrumentation for reflectance techniques and infrared microspectroscopy

		6.		Chemometric evaluation of spectral data.

		7.		Principles of  Raman spectroscopy.

		8.		Raman spectroscopy and microspectroscopy in the near infrared range.

		9.		Raman spectroscopy and microspectroscopy in the visible range.

		10.		Optimization of experimental conditions for Raman spectroscopy.

		11.		Quantitative analysis using Raman spectroscopy.

		12.		Interpretation of infrared spectra.

		13.		Interpretation of Raman spectra.

		14.		Correlation of infrared and Raman spectra.





TMLS

		Subject Title				Measurement of Luminescence Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Basic concepts, energetic states of molecule, Jablonski diagram

		2.		Franck-Condon principle, transition moment, quantum yield and quantum efficiency

		3.		Instrumentation, excitation sources, monochromators, cuvettes

		4.		Detection of luminescence radiation

		5.		Measured quantities, excitation-emission matrix, luminescence quenching, Stern-Volmer equation

		6.		Quantum yield measurement by absolute and relative techniques

		7.		Analytical application of luminescence: qualitative analysis, structural effects

		8.		Quantitative analysis

		9.		Luminescence in organic and inorganic analysis

		10.		Detection in chromatography, derivatisation techniques

		11.		Special methods: time-resolved luminescence

		12.		Methods based on energy transfer, Shpolskii effect

		13.		Low temperature techniques, polarisation of luminescence, room temperature phosphorescence

		14.		Chemiluminescence, kinetic measurements, fotoluminescence sensors





NMR

		Subject Title				NMR Technics and Interpretation of Spectra										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				1/0/0 Ex

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Analytical Chemistry I

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to NMR spectroscopy

		2.		NMR spectrometer

		3.		NMR spectrum, basic parameters

		4.		Interpretation of 1H NMR spectra

		5.		Homonuclear and heteronuclear decoupling

		6.		13C NMR spectra

		7.		Interpretation of 13C NMR spectra

		8.		Advantages of the combined interpretation of 1H and 13C NMR spectra

		9.		Acquring of 1H spectra

		10.		Technics of acquring of 13C NMR spectra

		11.		NMR spectroscopy of other nuclei

		12.		The basis of 2D NMR spectroscopy

		13.		Homonuclear and heteronuclear shift correlation NMR spectroscopy

		14.		Acquring and processing of 2D NMR spectra





TIE

		Subject Title				Thermodynamics of Ionic Equilibria										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				0/3/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Chemical thermodynamics of solutions

		2.		Debye-Hückel theory

		3.		Theory of conductivity

		4.		Chemical equilibria in solution

		5.		Protolytic equilibria

		6.		Measurement of acidity, acidity scales

		7.		Graphical presentation of protolytic equilibria

		8.		Complexation equilibria

		9.		Conditional constants

		10.		Graphical and mathematical presentations of complexation equilibria

		11.		Two liquid phase equilibrium

		12.		Oxidation/reduction equilibria

		13.		Predominance area diagrams

		14.		The use of equilibrium data for the modeling in analytical chemistry





ICP

		Subject Title				Introduction to Chemical Physics										Number		402xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Introduction to quantum mechanics. Operators.

		2.		The free particle problem and wave packet. Potential restrictions.

		3.		The Dirac's notation of quantum mechanics. Harmonic oscillator.

		4.		Particle orbital movement. Hydrogen atom.

		5.		Angular momentum in quantum mechanics. Spin.

		6.		Angular momentum coupling.

		7.		Born-Oppenheimer  approximation.

		8.		Atomic orbitals. Pauli principle.

		9.		Slater determinant. Hund's rules.

		10.		Introduction to chemical bond, molecular orbitals. Electronic structure.

		11.		Molecular partition function.

		12.		Absorption of radiation, Spectroscopy. Franck-Condon principle

		13.		Molecular optical activity..

		14.		Molecular dynamics.





MSM

		Subject Title				Multivariate Statistical Methods										Number		402xxx

		Semester:				7

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, II

		Course provider:				Department of Analytical Chemistry

		Module Content:

		1.		Date matrix and basic operations

		2.		Multivariate distributions

		3.		Experimental distributions

		4.		Operations in data matrix

		5.		Hypotheses testing

		6.		MANOVA

		7.		Preliminary data analysis

		8.		Principal component analysis

		9.		Discrimination analysis

		10.		Cluster analysis

		11.		Fuzzy cluster analysis

		12.		Partial least squares

		13.		Canonical correlations

		14.		Regression analysis
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		MI		Matematika I		MI		Mathematics I		A

		MII		Matematika II		MII		Mathematics II		A

		PMS		Pravděpodobnost a mat. statistika		PMS		Probability and Mathematical Statistics		A

		TCA		Tenzorový počet a jeho aplikace		TCA		Tensor Calculus with Applications		A

		ODE		Soustavy obyč. diferenciálních rovnic		ODE		Systems of Ordinary Differential Equations		A

		MO		Úvod do matematické optimalizace		MO		Introduction to Mathematical Optimization		A

		FT		Fourierova transformace		FT		Fourier Transform		A

		DS		Dynamické systémy a parc.dif.rovnice		DS		Dynamical Systems and PDE's		A

		MANDM		Metody analýzy nelin.dynam.modelů		MANDM		Methods of Analysis of Nonlin.Dynam.Models		A

		CTGA		Kombinatorika, teorie grafů a algoritmů		CTGA		Combinatorics,Theory of Graphs and Algorit.		A

		OEP		Optimalizace inženýrských procesů		OEP		Optimalization of Engineering Processes		A

		MOCGT		Matematika opt.kontr.a teorie her		MOCGT		Math.of Optimal Control and Games Theory		A

		NM		Numerické metody		NM		Numerical methods		A

		AM		Metody aplikované matematiky		AM		Methods of Applied Mathematics		A

		IP		Neuronové sítě		NN		Neural Networks		A

		ZO		Zpracování obrazů		IP		Image Processing		A

								Methods of Applied Mathematics



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



MI

		Subject Title				Mathematics I										Number		413 xxx

		Semester:				1

		Weekly Load and Assessment:				3/3/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Mathematics

		Module Content:

		1.		Elements of Mathematical Logic. Introduction to calculus

		2.		Continuity and limits of the functions of one and two variables.

		3.		Derivatives, Mean value theorem, L’ Hospital’s rule. Partial derivatives.

		4.		Monotone functions, extreme values of a function, asymptotes of the graph.

		5.		Newton’s methods. Taylor’s formula with remainder. Differential.

		6.		Curves in plane, tangent vector. Polar coordinates.

		7.		Antiderivative. Definite integral. Geometric and physical applications.

		8.		Techniques of integration.

		9.		Improper integrals. Numerical integration. The mean value theorem for integrals.

		10.		Ordinary differential equations of the first order. Separable equations. Euler’s method.

		11.		Linear differential  equations of the first order and their applications.

		12.		The space R^n , geometry in R^3, vectors, dot and cross products.

		13.		Matrices and Determinants. Inverse matrix.

		14.		The systems of linear algebraic equations. Gauss-Jordan method. Cramer’s rule.





MII

		Subject Title				Mathematics II										Number		413 xxx

		Semester:				2

		Weekly Load and Assessment:				3/4 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Linear space, base, dimension. The space C(I). Linear mapping.

		2.		Linear differential equations of n-th order.

		3.		The system two linear and nonlinear differential equations of the first order.

		4.		Predator-Prey models: Lotka-Wolterra System.

		5.		Geometry in R^3 (R^n). Metrics in R^n.

		6.		Differential calculus in R^n. The functions of two and more variables.

		7.		Directional and partial derivatives. Tangent plane. Gradient. Newton’s method.

		8.		Taylor’s formula. The Hessian and extreme values. Method of least squares.

		9.		Implicit function theory.

		10.		Line integral of scalar and vector field.

		11.		Differential form, exact differential form, Potential vector field.

		12.		Line integrals independent of the path.

		13.		Double integrals. Fubini theorem, Substitution in double integral. Improper integrals.

		14.		Triple integrals. Applications. Cylindrical and spherical coordinates.





PMS

		Subject Title				Probability and Mathematical Statistics										Number		413 xxx

		Semester:				3, 4

		Weekly Load and Assessment:				1/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Elements of probability theory, conditional probability, independence of events.

		2.		Random variable, distribution function, probability function.

		3.		Density, mean, variance, quantiles, median, critical values.

		4.		Multidimensional random variables, independence of random variables, covariance and correlation matrices.

		5.		Fundamental types of discrete and continuous distributions.

		6.		Central limit theorem, random sample, sample statistics.

		7.		Point estimates, confidence intervals.

		8.		Testing of statistical hypotheses, type I and II errors. One-sample tests about mean and variance.

		9.		Two-sample tests about means and variances.

		10.		Goodness-of-fit testing, independence testing.

		11.		Fundamentals of regression analysis.

		12.		Contingency tables.

		13.		Another more specific statistical methods.

		14.		Another more specific statistical methods.





TPA

		Subject Title				Tensor Calculus with Applications										Number		413 xxx

		Semester:				6

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Linear system of coordinates on an affine space.

		2.		Cross product and scalar triple product. Transformation of coordinates.

		3.		Orthogonal transformations. Orientation of the space.

		4.		Contravariant and covariant tensors of rank two.

		5.		Metric tensor. Stress tensor.

		6.		Strain tensor.

		7.		Tensors of higher rank. Tensor fields.

		8.		Tensor algebra.

		9.		Symmetric and skew-symmetric tensors, pseudotensors.

		10.		Line integrals.

		11.		Surface in E3, surface integrals.

		12.		The vector differential operators : gradient, nabla, divergence, curl(rotation).

		13.		The integral theorems of Gauss,  Stokes and Green’s.

		14.		The reaction – diffusion equation.





ODE

		Subject Title				Systems of Ordinary Differential Equations (ODE)										Number		413 xxx

		Semester:				5

		Weekly Load and Assessment:				2/1/1 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		The general dynamical system. Continuous and discrete dynamical system.

		2.		Autonomous system ODE. A qualitative approach. Phase flow. The notion of stability.

		3.		Attractor.

		4.		Planar systems. Phase portraits of linear systems.

		5.		Phase portraits of nonlinear systems. Grobman -Hartman theorem.

		6.		First integrals and applications.

		7.		Phase portraits of linear and nonlinear systems in R^3.

		8.		Stability theory. Poincare mapping.

		9.		Nonautonomous systems ODE.

		10.		Periodic linear systems. Monodromy matrix. Floquet theory.

		11.		The systems ODE's depending on the parameters. Bifurcations.

		12.		Examples: "Brusselator", Lorenz system, dumped oscillator.

		13.		Discrete dynamical systems, basic notions.

		14.		Regular and chaotic behavior. Liapunov exponents.





MO

		Subject Title				Introduction to Mathematical Optimization										Number		413 xxx

		Semester:				5

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Problems of mathematical optimization.

		2.		Linear programming.

		3.		Convex polyhedra.

		4.		Simplex method.

		5.		Duality of linear programming.

		6.		Integer programming, totally unimodular matrices.

		7.		Basic notions of graph theory.

		8.		Shortest path problem.

		9.		Tree, spanning tree, greedy algorithm.

		10.		Discrete optimalization problems as problems of integer programming.

		11.		Nonlinear optimization.

		12.		Kuhn-Tucker conditions.

		13.		Numerical methods for nonlinear programming.

		14.		Convex functions, positive semidefinite matrices.





FT

		Subject Title				Fourier Transform										Number		413 xxx

		Semester:				5

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Basic notions about periodic functions and some useful functions. Convolution.

		2.		Dirac delta function, basic properties. Discretization of the continuous signal.

		3.		The definition of Fourier transform and its basic properties.

		4.		Fourier transform of delta-function and of periodic functions.

		5.		The signals of finite length. Instrument line shape.

		6.		The methods of apodization and deconvolution.

		7.		The influence of the discretization of the signal on the spectrum. Aliasing.

		8.		Discrete Fourier transform. Definition.

		9.		The method of zero-filling.

		10.		Fast Fourier transform, the main idea, usage, number of operations.

		11.		The theory of distribution. Regular and singular distributions. Fourier transform of distributions.

		12.		Two-dimentsional and higher dimensional Fourier transform.

		13.		Fourier series.

		14.		Fourier transform in infrared spectroscopy.





PDE

		Subject Title				Dynamical Systems and PDE’s										Number		413 xxx

		Semester:				6

		Weekly Load and Assessment:				3/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, II, Systems of ordinary diff. Equations

		Course provider:				Department of Mathematics

		Module Content:

		1.		PDE’s as the dynamical system.

		2.		Elements of functional analysis, spectral theory.

		3.		Stability of steady state solutions.

		4.		Fourier series.

		5.		Fourier method.

		6.		Modified Fourier Methods.

		7.		Wave solutions of PDE’s . 1-dimensional case.

		8.		Planar wave solutions. Spiral waves.

		9.		Elements of vector analysis.

		10.		Elements of vector analysis.

		11.		Reaction-diffusion equations.

		12.		Turing instabilities.

		13.		Turing instabilities.

		14.		Applications.





MANDM

		Subject Title				Methods of Analysis of Nonlinear Dynamical Models										Number		413 xxx

		Semester:				7

		Weekly Load and Assessment:				2/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II, Systems of Ordinary Dif. Equations

		Course provider:				Department of Mathematics

		Module Content:

		1.		Lumped parameter systems. Examples.

		2.		Continuation algorithm.

		3.		Diagram of steady state solutions.

		4.		Stability of steady state solutions.

		5.		Branching of steady state solutions.

		6.		Hopf bifurcation.

		7.		Construction of bifurcation diagram.

		8.		Simulation methods and construction of phase portrait.

		9.		Computation and continuation of periodic solutions.

		10.		Bifurcation of periodic solutions.

		11.		Characterization of chaotic attractors.

		12.		Nonautonomous systems.

		13.		Selected methods for analysis of distributed parameter systems.

		14.		Primary and secondary bifurcation.





CTGA

		Subject Title				Combinatorics, Theory of Graphs and Algorithms										Number		413 xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Graphs, connectivity, components. Spanning tree and the greedy algorithm.

		2.		Euler and Hamiltonian graphs.

		3.		Matching and covers in bipartite graphs.

		4.		Weighted bipartite matching.

		5.		Maximum flow problems. Ford-Fulkerson algorithm.

		6.		Planar graphs. Kuratowski theorem.

		7.		Problems, algorithms, running time. Polynomial algorithms.

		8.		The class NP, NP-complete problems, polynomial reduction.

		9.		Cook’s theorem, NP-completness of some other problems.

		10.		Cliques and colourings of graphs.

		11.		Polyhedral approach to combinatorial problems.

		12.		Matching and cut polyhedra of graphs.

		13.		Approximation algorithms for NP-complete problems.

		14.		Heuristics for the travelling salesman problem.





OEP

		Subject Title				Optimization of Engineering Processes										Number		413 xxx

		Semester:				7

		Weekly Load and Assessment:				2/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Formulation of optimization problem.

		2.		Extrema of functions of real variables-methods of classical analysis.

		3.		Free extremum, extremum with equality constraints.

		4.		Extremum with inequality constraints.

		5.		Linear programming.

		6.		Simplex method.

		7.		Nonlinear programming.

		8.		Methods of adaptive search.

		9.		Gradient methods.

		10.		Penalty functions.

		11.		Elements of dynamic programming.

		12.		Example of sources distribution.

		13.		Vector optimization.

		14.		Construction of Pareto compromise set.





MOCTG

		Subject Title				Mathematics of Optimal Control and Games Theory										Number		413 xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Elements of variational calculus.

		2.		Euler equation.

		3.		Transversality conditions. Direct methods.

		4.		Maximum principle.

		5.		Formulation of problem and necessary conditions.

		6.		Control synthesis.

		7.		Problem with moving ends and transversality conditions.

		8.		Chemical engineering formulation.

		9.		Optimal temperature profile in chemical reactor.

		10.		Numerical algorithms for optimal control.

		11.		Gradient method in functional space.

		12.		Games and decision situation, mathematical models.

		13.		Games in normal form. Matrix games. Saddle points of games.

		14.		Games in explicit form. Winning strategy.





NM

		Subject Title				Numerical Methods										Number		413 xxx

		Semester:				4

		Weekly Load and Assessment:				3/2 Ex

		Credit:

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Interpolation, difference formulas, quadrature formulas.

		2.		Methods of linear algebra.

		3.		Systems of nonlinear equations. Newton method.

		4.		Linear and nonlinear regression. Gauss-Newton method.

		5.		Initial value problem for ODE´s. One-step methods.

		6.		Multistep methods.

		7.		Stability. Error estimation.

		8.		Stiff systems. A-stable methods.

		9.		Boundary value problem for ODE´s.

		10.		Finite-difference methods.

		11.		Shooting methods.

		12.		Finite-difference methods for PDE´s of parabolic type.

		13.		Methods of lines.

		14.		Finite-difference methods for PDE´s of elliptic type.





AM

		Subject Title				Methods of Applied Mathematics										Number		413 xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I,II, Systems of ODE, Dynamical Systems and PDE's

		Course provider:				Department of Mathematics

		Module Content:

		1.		Stability of steady state solutions.

		2.		Point and essential spectrum.

		3.		Stability of wave solutions of the reaction-diffusion systems.

		4.		Curvilinear coordinates.

		5.		Operators grad, div, rot in curvilinear coordinates

		6.		Curvature of planar curves and surfaces.

		7.		Propagation of the curvilinear fronts in the reaction-diffusion systems.

		8.		Propagation of the curvilinear fronts in the reaction-diffusion systems.

		9.		The method of weighted residuals.

		10.		Variational methods

		11.		Introduction to the finite element method

		12.		Development of finite element equations.

		13.		Steps in performing finite element analyses.

		14.		Applications of the finite element method.





IP
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		sem.		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		B1		AVT		Aplikace výpočetní techniky		ACS		Application of Computer Science		A

		B2		AP		Algoritmizace a programování		AP		Algorithmization and Programming		A

		B3		IS		Informační systémy		IS		Information Systems		A

		B4		MMI		Matematické metody v inženýrství		MME		Mathematical Methods in Engineering		A

		B5		PG		Počítačová grafika		CG		Computer Graphics		A

		B6		MRT		Měřicí a řídicí technika		MCE		Measuring and Control Engineering		A

		B6		TP		Technické prezentace		TP		Technical Presentations		A

		B6		FT		Funkce komplexní proměnné a funkcionální transformace		FT		Functions of Complex Variable and Functional Transforms		A

				DBS		Databázové systémy		DBS		Database Systems		A

				ATK		Aplikace tabulkových kalkulátorů		SA		Spreadsheet Applications		A

				OSPS		Operační systémy a počítačové sítě		OSCN		Operating Systems and Computer Networks		A

				PTY		Počítačová typografie		CTY		Computer Typography		A

				IRP		Informatika a řízení procesů		IPC		Informatics and Process Control		A

				CSS		Číslicové signály a systémy		DSS		Digital Signals and Systems		A

		M1		MMP		Matematické modelování procesů		MMP		Mathematical Modelling of Processes		A

		M1		TPR		Technické prostředky pro řízení		TIC		Technical Instrumentation for Control		A

		M1		DSP		Číslicové zpracování signálů a obrazů		DSP		Digital Signal and Image Processing		A

		M1		TR		Teorie řízení		CT		Control Theory		A

		M1		LR		Logické řízení		LC		Logical Control		A

		M1		PJ		Programovací jazyky		PL		Programming Languages		A

		M2		IPS		Inženýrské počítačové systémy		CSE		Computer Systems in Engineering		A

		M2		EI		Experimentální identifikace		EI		Experimental Identification		A

		M2		ZOB		Zpracování obrazů		IP		Image Processing		A

		M2		OPT		Optimalizace		OPT		Optimization		A

		M2		NS		Neuronové sítě		NN		Neural Networks		A

		M2		TDS		Teorie dynamických systémů		DST		Dynamic Systems Theory		A

		M3		PIRS		Počítačové informační a řídicí systémy		CICS		Computer Information and Control Systems		A

		M3		APG		Algoritmy počítačové grafiky		ACG		Algorithms of Computer Graphic		A

		M3		UI		Umělá inteligence		AI		Artificial Inteligence		A

		M3		ZO		Optimalizace znalostních systémů		KO		Knowledge System Optimization		A

		M3		NRS		Navrhování řídicích systémů		DCS		Design of Control Systems		A

		M3		PIS		Průmyslové informační systémy		IIS		Industrial Information Systems		A

		M3		PSP		Počítačová simulace procesů		CASP		Computer Aided Simulation of Processes		A

		M4		POS		Počítačové operační systémy		COS		Computer Operating Systems		A

		M4		ZR		Znalostní řízení		KBC		Knowledge-based Control		A

				APS		Administrace počítačových sítí		CNA		Computer Network Administration

				DSI		Databázové systémy a Internet		DSI		Database Systems and Internet		A

				FM		Fraktální modelování		FM		Fractal Modelling		A

				GI		Grafy v inženýrství		GE		Graphs in Engineering		A

				GIS		Geografické informační systémy		GIS		Geographic Information Systems		A

				IZ		Informační zdroje		IZ		Information Sources		A

				MDS		Modelování dynamických systémů		MDS		Modelling of Dynamic Systems		A

				MTR		Moderní teorie řízení		MCT		Modern Control Theory

				MZS		Multimédia ve zpracování signálů		MSP		Multimedia in Signal Processing		A

				NP		Náhodné procesy		RP		Random Processes

				ECDL		Základní kurz ECDL		ECDL		ECDL Standard Course		A

				SPS		Simulace podnikových systémů		FPS		Factory Processes Simulation		A

						povinný				obligatory

						povinně volitelný				duty optional

						volitelný				optional



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



ACS

		Subject Title				Application of Computer Science										Number		445xxx

		Semester:				B1

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Information technology, architecture of computers,  principles of operation systems

		2		Computer networks, basis of the Internet, electronic communication

		3		Principles of text editors, basis functions, styles

		4		Writing of technical texts, formulae, equations and tables

		5		Basis of computer graphics, graphical formats, inserting graphical object into the text

		6		Table calculators, using formulae and functions

		7		Graphics in calculations, work with sheets, evaluation of functions

		8		Table calculators and text editors, information transfers, export of tables and graphs

		9		Engineering applications of table calculators, processing of data files

		10		Database operation, data sorting in table calculators, filtration of information

		11		File transfer, data importing in table calculators, data export

		12		Numerical and graphical processing of real data in table calculators

		13		Component Integration of information systems, program management

		14		Computer project





MCE

		Subject Title				Measuring and Control Engineering										Number		444xxx

		Semester:				B6

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics, Physics, Chemical Engineering

		Course provider:				Department of Physics and Measurements and 
Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of measurement and control, measurement and control loops in technological charts.

		2.		Analysis of technological systems, their mathematical modelling based on the mass and energy balances.

		3.		Simulation of processes described by systems of ordinary differential equations using simulation languages.

		4.		Description of system dynamic behaviour, classification of dynamic systems, transfer functions.

		5.		Final control elements. Principles of PID control, control response, simple feedback control loops, multiple-loop control.

		6.		Basic applications of control loops in chemical and food technology. Basic principles of digital signal processing, digital and adaptive controllers.

		7.		Logical control of technological processes, programmable logic controllers (PLC).

		8.		Industrial measurement; microprocessor supported measurement, intelligent sensors.

		9.		Pressure measurement and pressure transducers.

		10.		Temperature measurement, thermocouples, RTD, thermistors, radiation thermometers.

		11.		Level measurement, mechanical and electrical level sensors.

		12.		Flow measurement, flow sensors, mass-flowmeters.

		13.		Measurement of chemical properties and composition.

		14.		Computer control and information industrial systems: structures, main function principles, design.





AP

		Subject Title				Algorithmization and Programming										Number		445xxx

		Semester:				B2

		Weekly Load and Assessment:				0/2/0 kz

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Modern technology of programming, programming technics.

		2		MATLAB: Dialogue mode, programming mode, m-editor.

		3		MATLAB: Aritmethic and logical operators, vector and matrix operations, functions.

		4		MATLAB: Principles of object graphics, format.

		5		MATLAB: Algorithm development, finite computational methods.

		6		MATLAB: Decission commands, conditions.

		7		MATLAB: Cycle commands. Iterative computational methods.

		8		MATLAB: 2D and 3D graphics, imaging principles.

		9		MATLAB: Object properties, colors, graphics formats, graph export.

		10		MATLAB: Programmable modules, parameters transmission.

		11		MATLAB: Work with data files, import from table calculator, sytem client-server.

		12		MATLAB: Connection with text editor, access to computational methods from text editor.

		13		SIMULINK: Modelling principles, basic functions and blocks, graphics, import from MATLAB.

		14		Project.

		6.		Rozvětvené algoritmy, rozhodovací příkazy





IS

		Subject Title				Information Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling of processes in information systems, types of information systems

		2.		Basics of information theory, representation of information, coding, safety of data transfer

		3.		Basics of cryptography, user authentication, digital signature, network safety

		4.		Modern database systems, technology of data processing, database operations

		5.		Tables, data types, indexing, browsing and modification of databases

		6.		Basic database models, normal forms, relations between tables, data integrity

		7.		Query language SQL, basic commands, types of commands

		8.		Select SQL command, types of table join and their implementation

		9.		Query design, usage of SQL query form

		10.		User defined forms, summary reports

		11.		Applications design in database systems, architecture client-server, networking

		12.		Real-time process databases, process data processing

		13.		Database linking with other applications, linking methods

		14.		Database systems application for data collection, storing and processing of measured data





MME

		Subject Title				Mathematical Methods in Engineering										Number		445xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics, Algorithmisation and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of computing methods, MATLAB programming environment

		2.		Numerical and visualisation methods, object graphics, programming tools

		3.		Symbolic methods in engineering

		4.		Modelling and simulation in the Simulink environment

		5.		Numerical and symbolical methods of linear algebra, sparse matrices

		6.		Data processing, linear approximation, the least square method, modelling tools

		7.		Nonlinear approximation, gradient method, numerical optimisation

		8.		Algorithmic tools for solution of nonlinear equations, iterative algorithms, symbolic methods

		9.		Methods of numerical and symbolic interpolation, differentiation and integration

		10.		Numerical and symbolical methods of solution of ordinary differential equations, modelling

		11.		Systems of ordinary differential equations, boundary value problems, modelling in Simulink

		12.		Modeling of dynamical systems, selected numerical and visualisation blocks, Simulink

		13.		Remote data processing, MATLAB WWW server

		14.		Computer project





CG

		Subject Title				Computer Graphics										Number		445xxx

		Semester:				B5

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Principles of graphic information acquisition and storage, vector and raster CG

		2.		Colour image representation,  colour processing - colour models, colour reduction

		3.		Important graphic formats - their properties and use

		4.		Basic methods of image processing - histogram and its use

		5.		Advanced methods of image processing  (image segmentation, granulometry,...)

		6.		Individual project 1: Image processing methods use

		7.		Basic principles of  graphic document formation, introduction to AutoCAD system

		8.		Basic objects in vector graphics and their properties (basic curves, text, …)

		9.		More complicated objects in vector graphics (splines, hatch, dimensions, ...)

		10.		Communications of AutoCAD system with other systems  (export, import, Xref ...)

		11.		Individual project 2: Technical graphic document

		12.		Principles of 3D modelling, methods of 3D objects display

		13.		3D graphics for WWW - basic of  VRML language

		14.		Individual project 3: 3D model





TP

		Subject Title				Technical Presentation										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Specificities of technical publication, Copyright Act.

		2.		Technical information resources, Internet usage.

		3.		Basic types of technical reports and publications, typographic rules and standards of technical publication.

		4.		COREL DRAW: Computer drawing of technical pictures and schemes.

		5.		COREL PHOTO PAINT: Graphic master and photo editing, scanning.

		6.		General principles of lecturing and preparing of lecture supported by computer.

		7.		MS POWER POINT: Basic operations, texts, pictures, tables, graphs.

		8.		MS POWER POINT: Object animations, action buttons, slide transitions.

		9.		General principles of web design, HTML language.

		10.		MS FRONT PAGE: Basic page layout, texts, pictures, tables, links, forms.

		11.		MS FRONT PAGE: Navigators, frames.

		12.		Audio and video usage.

		13.		Projekt 1: Computer presentation in MS POWER POINT.

		14.		Project 2: Web pages in MS FRONT PAGE.





FT

		Subject Title				Functions of Complex Variable and Functional Transforms										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics II.

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Complex numbers, Gauss plane, Riemannn sphere

		2		Regular functions, Cauchy-Rieman conditions, multivalued functions

		3		Integral along curve, Cauchy's theorem, Cauchy's formula, maximum module principle

		4		Power series, series differentiation, regular function expression

		5		Laurent series, meromorphic function expression

		6		Singularity, classification of singular points, residue

		7		Residue theorem, calculation of infinite integrals and sums, Jordan lemma

		8		Definition of Laplace and Z transforms, standard type of original

		9		Elementary transforms, linearity, shifts in original and tansform

		10		Properties of transform, limit theorems

		11		Transforms of differentiation, integral, difference and sum, Dirac impulse

		12		Solving of differential and difference equations by using  functional transforms

		13		Inverse transform, elementary methods, application of residue theorem

		14		Transform of convolution, convolution of transforms, transfer function





DBS

		Subject Title				Database Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science, Information Systems

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Information systems technology and relational database systems

		2.		Relational databases, basic constructs - field, record, databases, table, query

		3.		Fields definition and data types in database, structure modification, item editing

		4.		Working with data, data viewing, seeking

		5.		User form formation, data export and import

		6.		Concept of filter, queries, new query formation

		7.		Queries with choice condition

		8.		Data sorting according to primary key

		9.		Sorting in query, filtration, indexing

		10.		Numerical and logical items, aggregation function use

		11.		Programming forms and reports by means of macros

		12.		Applied computer graphics and databases

		13.		Remote searching and data processing in computer networks

		14.		Project





SA

		Subject Title				Spreadsheet Applications										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Overview of spreadsheet MS EXCEL: tables, graphs, functions, macros.

		2.		MS EXCEL: Linking with other programs, data import and export, filtration, finding, sorting, Pivot tables and Pivot charts.

		3.		MS EXCEL: Making macros.

		4.		Basic of Visual Basic for Application (VBA): basic objects, operations, syntactic representation.

		5.		VBA: Making user functions.

		6.		VBA: Making user programs.

		7.		Project 1.

		8.		VBA: Experimental data processing - numerical integration and derivation.

		9.		VBA: Basic balance calculations as solving of system of linear equations.

		10.		VBA: Data analysis - regression, correlation.

		11.		VBA: Statistical analysis, basic statistical tests.

		12.		VBA: Solving of ODR problem.

		13.		VBA: Solving of non-linear equation, optimalization tasks.

		14.		Project 2.





OSCN

		Subject Title				Operating Systems and Computer Networks										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Operating systems - basic terms, evolution, summary, history of Internet

		2		Computer networks - structure, characteristic, ISO/OSI model, basic terms

		3		Characteristics of computer networks, LAN

		4		LINUX - basic properties

		5		X windows - application

		6		Access rights, directory structure, domains in LINUX

		7		MS Windows Server - basic properties

		8		Operating systems MS Windows XP

		9		Access rights, directory structure, domains in MS Windows

		10		TCP/IP - protocol, application; Telnet, FTP, HTTP

		11		E-mail, electronic conference

		12		Search network services, WEB servers - IIS, Apache

		13		Basic structure of HTML, DHTML, differences PHP and ASP

		14		Certificates, electronic signature, HTTPS, FTPS, security in computer network, encryption





CTY

		Subject Title				Computer Typhography										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Typography - history, terms, text setting

		2		LATEX environment, making documents, DVI

		3		Terms, basic symbols

		4		Document parameters, writting environment

		5		Lists and matematical environment, floating objects

		6		Work with pictures, basic formates

		7		Bibliographic environment and styles

		8		Saving document formats: PS, EPS and PDF, files comprimation

		9		Inserting PS pictures, browsers

		10		Work with fonts, national environment, making presentations

		11		Basic TEX algorithms

		12		Large documents making

		13		Final project I

		14		Final project II





IPC

		Subject Title				Informatics and Process Control										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Computer networks in measurements and control engineering, PC communication to surrounding

		2		Software for measurements and control (LabView, Matlab, Simulink)

		3		Visualisation methods, analysis of one-dimensional and two-dimensional data

		4		Information and control systems simulation

		5		Remote communication to process and data, application of Web Server

		6		Industrial information systems, distributed process, multiagent systems

		7		Life cycle of industrial information system, i-Design, i-Implementation

		8		Control of data and process industry models, e-Modeling, e-Service

		9		Industriel database, process architecture and model, enterprise portal

		10		Enterprise information and control production systems (ERP, MES, PAS)

		11		Monitoring and control systems (SCADA)

		12		Object oriented process system operation

		13		Flexible, adaptable, distributed control and batch process scheduling

		14		Distributed systems configuration and self-organization





DSS

		Subject Title				Digital Signals and Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Sampling of continuous signals, processing of physical measurements

		2.		Technical and programming tools of analog/digital conversion, Simulink environment

		3.		Remote communication with a system, application of Matlab Web server

		4.		Wireless communication, data transmition, resolution

		5.		Description of one-dimensional and two-dimensional signals in time domain, visualization

		6.		Signal representation in frequency domain, discrete Fourier transform

		7.		Spectral analysis, short-time Fourier transform

		8.		System modelling and data analysis, application of Simulink

		9.		System description in time domain, difference equations, impulse and step response

		10.		Discrete transfer function, stability

		11.		Frequence characteristics, basic properties

		12.		Fundamental methods of digital filtering in time domain, moving average

		13.		Principle of FIR and IIR filters, basic properties

		14.		System modelling and time series prediction





MMP

		Subject Title:				Mathematical Modelling of Processes										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0  Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		The idea of a model and modelling. Modelling postulates.

		2.		Modelling methods. Basic terms of continuum mechanics.

		3.		Heat and mass transfer equations.

		4.		Hydrodynamics models of flow and their classification. Dynamic characteristics of ideal mixing flow and plug-flow models

		5.		Models of the ideal mixing tank-in series with and without back-flow

		6.		Axial dispersion model equations. Combined models. Discrimination of models for flow systems.

		7.		Kinetics of heat and mass transfer. Phase equilibrium. Chemical kinetics, chemical equilibrium.

		8.		Static and dynamic behaviour models.

		9.		Models of liquid and gases storage tanks dynamic. Models of short and long pipeline dynamics.

		10.		Models of heat exchanger dynamics - lumped parameter systems

		11.		Models of heat exchanger dynamics - distributed parameter systems

		12.		Models of plate and packed column mass exchangers

		13.		Models of batch and continuous-stirred chemical reactors dynamics.

		14.		Models of bioreactor dynamics.





TIC

		Subject Title:				Technical Instrumentation for Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, electrical and pneumatic signals, natural and standard signals

		2.		Software - Matlab/Data Acquisition Toolbox, Matlab/Real Time Toolbox

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Fluid and gas characteristics measurements: pH, electric conductance, density, humidity

		5.		Pneumatic signals transmission and amplification

		6.		Analog signal processing: operational amplifiers, basic circuits

		7.		Measurement amplifiers, switches, multiplexers, comparators, limiters, function amplifiers

		8.		Analog multipliers, function generator, isolation amplifiers, filters, voltage and current references

		9.		Sampling units, analog-digital and digital-analog converters

		10.		Operational amplifiers in control circuits, continuos and discrete regulators

		11.		Digital regulation, configuration of a digital controller, pneumatic controller

		12.		Microcomputers MCS-51 and MCS-96, applications, related memories

		13.		Action units, electric and pneumatic servomotors, valves

		14.		Computer applications in measurement and control systems





DSP

		Subject Title				Digital Signal and Image Processing										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of digital signal processing, fundamentals of MATLAB environment

		2.		Numerical, symbolic and visualization tools of MATLAB, data files processing

		3.		Time-domain signal representation, difference equations, selected statistical methods

		4.		Frequency-domain signal analysis, sampling, discrete Fourier transform, decomposition

		5.		Spectrum estimation, aliasing, short-time Fourier transform, window functions

		6.		Z-transform and system description, discrete transfer function, frequency transfer function

		7.		Digital filters, basic methods in the time domain, convolution, FIR filters, filter banks

		8.		IIR filters, basic properties, signal decimation

		9.		Filtering methods in frequency domain, signal reconstruction, window functions

		10.		Linear methods of time series modelling and prediction, SVD a QR algorthm, model selection

		11.		Nonlinear methods of signal processing, median filters, principles of neural networks

		12.		Basic methods of image analysis, 2D Fourier transform, image processing

		13.		Signal processing in engineering, signal prediction, Simulink environment, basic blocks

		14.		Biomedical signal and image processing





CT

		Subject Title				Control Theory										Number		445xxx

		Semester:				1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic conceptions and principles of cybernetics a control theory

		2.		Laplace transform, characteristics, basic theorems and applications

		3.		Systems, their classification and description, systems characteristics, transfer functions

		4.		Block diagrams, signal flow graphs, Mason rule, mutual transformations

		5.		Stability of dynamic systems, types of stability, necessary and sufficient conditions

		6.		Algebraic stability criteria: Hurwitz, Routh, Routh-Schur

		7.		Analogue controllers, their types, dynamic characteristics, choice of proper controller type

		8.		Simple control loop, quality of control response.

		9.		Experimental methods of controller parameter adjustment

		10.		Integral methods of controller adjustment, advantages and disadvantages

		11.		Root locus method (location of roots of closed control loop characteristic equation)

		12.		Root locus technique for negative and positive feedback closed loop systems

		13.		Root locus technique for time-delay systems

		14.		Controller parameter design by means of root locus method





CSE

		Subject Title:				Computer Systems in Engineering										Number:		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Microprocessors Intel 80x86, development until today, processors architecture

		2.		Processor code, Assembler, processor instruction set, signal processors

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Hardware for data acquisition and processing, multifunction board, sensor connection

		5.		Sound blaster and its application for data acquisition, Data Acquisition Toolbox

		6.		PC communication to surrounding, serial and parralel ports, USB, FireWire, Serial ATA

		7.		Overview of software for measurements and control - LabView and similar products

		8.		Modular and compact control systems, VXI, GPIB, CAMAC

		9.		Field communication buses and protocols - RS-232, RS-485, HART, Profibus, Foundation Fieldbus

		10.		Signal and noise, increasing signal/noise ratio in mesurements

		11.		Machine vision, PC cameras, parameters, software, applications

		12.		Image acquisition in industry application, processing applications

		13.		Data archiving systems, preferable media

		14.		Computer net and its applications in industrial control





EI

		Subject Title				Experimental Identification										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Process Modelling

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Experimental identification - basic scheme, identification in wide and narrow sense

		2		Structure selection for model operators in dynamic processes

		3		Signals and their  attributes, discretisation. Input test signals and their election

		4		Criteria for model and process adequacy, least square method and its modification

		5		Classification of identification methods, deterministic methods in time and frequency area

		6		Dynamic systems identification by the mean of  transient responses

		7		Methods of Strejc, Broid and stepwise integration

		8		System identification in frequency area, Kardašov- Karnjušin method

		9		Statistic identification methods, correlation and spectral analysis, statistic dynamic methods

		10		Stochastic discrete models, noise models,  drift description

		11		Election of method for parameters estimation of discrete model, least square method - normal and weighted

		12		Generalized, extended, repeated least square method, metodof maximal credibility

		13		Numeric solution of least square method, recursive methods

		14		Global problems and practical aspect of identification, programming tools





CICS

		Subject Title				Computer Information and Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Control of Unit Operations of Chemical Technological and Biotechnological Processess

		2.		Ways of Technical Realisation of Complex Control Loop Structures

		3.		Process Control Systems, Functions, HW and SW Architectures and Standards

		4.		Present State in the Field of Information and Control Systems, PERA Enterprise Model

		5.		Integration of Control, Maintenance, Business and Engineering Functions

		6.		Manufacturing Executive Systems, Supervisory Control

		7.		Aspect Models, Co-operating Multiagent Systems, Database Utilization

		8.		Agents Communication Methods, XML Languages, Utilization of AI Methods

		9.		ISA S88 Standard for Production Description and and ISA S95 Standard for Communication of Control and Information Levels

		10.		System Analysis of Production Processess for the Design of Information and Control System

		11.		Case Study 1 - Wastewater Treatment Plant Information and Control System

		12.		Case Study 2 - Separation Process Information and Control Database System

		13.		Case Study 3 - Bioreactor Information and Control System

		14.		Case Study 4 - Sugar Crystalization Process Information and Control System





CASP

		Subject Title				Computer Aided Simulation of Processes										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, system approach to process problem solution.

		2.		Sequential-modular methods of simulation, simulation programs and their architecture.

		3.		Unit operation models library, thermodynamic models and data banks of thd. data.

		4.		Process simulator HYSYS – simulation of propylene glycol production.

		5.		Object structure of HYSYS – simulation with several thermodynamic models.

		6.		Project 1: Simulation of a simple plant (sensitivity analysis).

		7.		Processes with recycle - optimization of ethylene chloride production.

		8.		Project 2: Simulation of a complex plant (controlled simulation).

		9.		Possibilities of customization of HYSYS, case study of HYSYS extension.

		10.		Equation-oriented approach to solution of mathematical models, complexity of algorithms.

		11.		Graphs, terminology and basic definitions, graph description and coding, graph searching.

		12.		Decomposition of model equation sets into irreducible subsystems.

		13.		Optimum sequencing for simulation calculations, strong components of graphs.

		14.		Project 3: Decomposition of a simple model, optimum sequence of simulation calculations.





COS

		Subject Title				Computer Operating Systems										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of the operating systems theory, MS Windows, Unix, evolution and list of OS

		2.		Operating system Unix, structure, kernel, processes, evolution, versions and implementation

		3.		File system in Unix, terminal, termcap, terminfo, users, groups, access permissions

		4.		Syntax of commands, electronic manual, studying programmes, documentation

		5.		Commands for work with files and directories, tools for work with texts

		6.		Compression, archiving and coding of files, connecting of disk volumes, tape, CD

		7.		Standard (Bourn's) shell as a command interpret and programming language

		8.		Programming of scripts in shell, C-shell and Korn's shell, comparison with standard shell

		9.		Computer networks in Unix, protocols UUCP, TCP/IP, services mail, ftp, telnet, NFS etc.

		10.		Programme filter awk and calculator bc, C language in UNIX, basic tools and compilers

		11.		X Windows in UNIX, system installation, configuration, optimalisation and local setting

		12.		Database systems used in UNIX and MS Windows, MS SQL, IIS

		13.		Dynamic WWW pages making, databases for distant data processing

		14.		Electronic signature, digital certificates, security on the Internet





KBC

		Subject Title				Knowledge-based Control										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Artificial Intelligence

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Knowledge-based Systems, Multiagent Paradigm

		2.		Intelligent Agents

		3.		Structure and Functions of Production Knowledge-based Systems

		4.		Knowledge Representation, Knowledge Engineering

		5.		Reasoning Methods, Forward and Backward Chaining, RETE Algorithm

		6.		Knowledge-based Systems Development, Knowledge Verification and Validation

		7.		Knowledge Representation under Uncertainty

		8.		Uncertain Reasoning, Dempster-Shafer Theory

		9.		Machine Learning Methods, Inductive Learning, Learning Decision Trees

		10.		Case Based Reasoning

		11.		Knowledge-based Systems for Control of Technological Processes, real time issues

		12.		Expert System Shell CLIPS, Basic Constructs, Functions and Statements

		13.		Case Study 1 - Distributed Knowledge-based Control System for Wastewater Treatment Plants Control

		14.		Case Study 2 - Knowledge-based Control System for Control of Bioprocessess





LC

		Subject Title				Logical Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Process Computer Control Systems

		2.		Control System to Process Communication, Input/Output Interface Units

		3.		Types of Input and Output Signals

		4.		Theoretical Foundations of Logical Control, Boolean Algebra

		5.		Minimization of Combinatorial Logic Functions, Karnaugh Maps

		6.		Sequential Logic Functions

		7.		Programmable Logic Controllers (PLC)

		8.		Programming Languages for PLCs, IEC 61131-3 Standard, CONCEPT Tool

		9.		Function Block Diagram

		10.		Sequential Function Charts

		11.		Counters, Timers, Function Digital Control Blocks

		12.		Case Study 1 - Sugar refinary Control, PLC Sattline

		13.		Case Study 2 - Bioreactor Control, PLCs Compact and Momentum, Practical Demonstration

		14.		Case Study 3 - Control of Cylindro-Conical Tank Electrical Model for Beer Fermentation, Practical Demonstration





PL

		Subject Title				Programming Languages										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Beginning and evolution of C language, basic characteristics, structure of programs

		2		Constants and basic data types, conditions and loops

		3		Data structures, arrays and pointers

		4		Operators and functions, data conversions

		5		Application of library functions, overloading of operators and functions

		6		ANSI C++ standard and syntax in ANSI C, nonobject extension of C language

		7		Object oriented extension of C language, encapsulation and inheritence

		8		Project, its parts and team project development

		9		Programming language Turbo Pascal, pointers, stock and heap, dynamic variables

		10		Dynamic data structures (linked lists and trees), recursion, predeclaration

		11		Procedural and functional types, enforced type exchange, program modularity

		12		Directives, conditional compilation, OOP, inheritence, encapsulation and polymorphism in Pascal

		13		Object types, object cases, classes and instances, abstract objects

		14		Programming language Java, basic philosophy





IP

		Subject Title				Image Processing										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of raster image representation

		2.		Colour models, palettes, colour reduction, dithering, halftonnig

		3.		Histogram and its processing, contrast, brightness, gamma correction

		4.		Alpha blending, binary images use

		5.		Most important graphic formats - survey, methods of image compression

		6.		Geometric image transformations, interpolation in image

		7.		Image registration, warping, morphing

		8.		Methods of image acquisition and connected problems

		9.		Functional image transformations and their use

		10.		Methods of image filtering, noise rejection

		11.		Edge detection and its applications

		12.		Methods o f image sharpening

		13.		Mathematical morphology

		14.		Discussion about individual projects





OPT

		Subject Title				Optimization										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Optimization process, concepts and goals, general scheme and basic elements

		2.		Classical analytical theory of extremes, non-classical applications

		3.		Linear programming

		4.		Simplex method

		5.		Quadratic programming

		6.		Non-linear programming, one-dimensional and multidimensional seeking

		7.		Gradient and non-gradient methods

		8.		Optimization methods with equality and inequality constraints, multiple criteria decision making.

		9.		Optimization of multistage processes, dynamical programming, maximum principle

		10.		Variation calculus

		11.		Combinatorial optimization, graph optimization methods

		12.		Discrete optimization, branch and bound method

		13.		Stochastic optimization, simulated annealing method

		14.		Genetic algorithm, evolution algorithm, taboo search algorithms





NN

		Subject Title				Neural Networks										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Fundamentals of MATLAB environment, basic operations, data files processing

		2.		Visualization tools in MATLAB, symbolic mathematics, principles of SIMULINK

		3.		Basic mathematical models of neurons, transfer functions, threshold, error surface evaluation

		4.		Single-layer networks, perceptron learning rule, application to classification problems

		5.		Adaptive linear networks, Widrow-Hoff learning rule, training and coefficients optimization

		6.		Neural networks in adaptive noise cancellation

		7.		Multi-layer networks, error function, optimization of parameters, gradient descent method

		8.		Basic optimization methods  (backpropagation, Levenberg-Marquardt algorithm)

		9.		Neural networks in signal prediction and system modeling, learning and generalization

		10.		Radial basis networks, transfer functions definition, network structure optimization

		11.		Associative learning rules, self-organizing networks and maps, Hebian learning, Kohonen rule

		12.		Neural networks in segmentation, feature extraction and classification, competitive learning

		13.		Simulation of artificial neural networks in the SIMULINK environment

		14.		Neural networks in system identification and control, supervised and unsupervised learning





DST

		Subject Title				Dynamic Systems Theory										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Control Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Multiple-loop control systems, control loops with auxiliary actuating and controlled variable

		2.		Frequency-domain system characteristics, frequency response, Nyquist diagram

		3.		Nyquist stability criterion. Bode diagram

		4.		Controller design by means of frequency response methods

		5.		Multi-input multi-output control systems, autonomous and invariant systems

		6.		Linear sampled-data systems

		7.		Z-transform, characteristics and basic theorems, difference equations

		8.		Z-transfer function, characteristics, sampling, Shannon sampling theorem

		9.		Signal flow graphs of sampled-data systems, discrete transform function existence

		10.		Stability of sampled-data systems, stability criteria, bilinear transform

		11.		Discretization of continuous systems, discrete controllers of PSD type

		12.		Methods of discrete controller parameter adjustment

		13.		Linear Diophantine equations, Euclid algorithm, elementary matrix modifications

		14.		Discrete dead-beat controllers, their design





ACG

		Subject Title				Algorithms of Computer Graphic										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of image representation, biomedical images, scientific visualizations

		2.		Visula methods in biomedical applications (PET, SPECT, NMR)

		3.		Functional transformations for image processing (DFT, DWT, Radon transformation)

		4.		Aplication of denoising methods for 2-D signals

		5.		Images regions recovery - deterministic methods

		6.		Images regions recovery - probabilistic methods

		7.		Images regions recovery - wavelet decomposition methods

		8.		Image resolution enhancement using linear methods and 2-D discrete Fourier transform

		9.		Image resolution enhancement using discrete wavelet transform

		10.		Edge detection in images

		11.		3-D modelling methods, biomedical data visualization

		12.		Aplication of denoising methods for 3-D signals

		13.		Resolution enhancement methods for 3-D signals

		14.		Summary - computer project evaluation





AI

		Subject Title				Artificial Intelligence										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Artificial Intelligence - definition, clasification, basic concepts

		2.		Problem solving - heuristic search

		3.		Problem solving - decomposition to subproblems

		4.		Two person games: min-max method, alpha-beta pruning

		5.		Knowledge representation - production systems

		6.		Knowledge representation - semantic networks, frames

		7.		Knowledge representation - first-order logic

		8.		Fuzzy systems, fuzzy sets

		9.		Fuzzy relation, model of semantic

		10.		Linguistic operators

		11.		Inference rules

		12.		Fuzzy controller

		13.		Prolog

		14.		Prolog





KO

		Subject Title				Knowledge System Optimization										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Optimization

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Basic principles of knowledge systems

		2		Objective function as a measure of knowledge system quality

		3		Local and global optimization

		4		Optimization in continuous and discrete spaces

		5		NP-complete problems, knowledge extraction

		6		Matlab functions for local and global minimization

		7		Knowledge systems with desired output and penalization principle

		8		Sigmoidal function and single neuron optimization

		9		Optimization of MLP neural network

		10		Optimization of RBF neural network

		11		Optimization of fuzzy neural network

		12		Knowledge systems with undesired output and selforganization

		13		Optimum clustering in vector space

		14		Optimum SOM in vector and metric spaces





DCS

		Subject Title				Design of Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		General Methods for Planning and Managing Projects

		2.		Formulation of a Project in MS PROJECT Programme, Tasks, Task Scheduling

		3.		Critical Path, Project Triangle, Resources, Project Optimization

		4.		Monitoring and Managing Project During its Realisation

		5.		General Practice of Information and Control Systems Creation, Building Phases

		6.		Standard ISA S88 Models in Design of Control Systems

		7.		Individual Groups Project Task Definition

		8.		Design Resources for Design of Information and Control Systems FactorySuite 2000

		9.		InTouch Application for HMI Design, Animation

		10.		InTouch Application for HMI Design, Alarm, Trend and Histrorical Objects

		11.		Elaboration of Individual Group Projects

		12.		Case Study - BIOGENES Control System for Bioprocess Control

		13.		Safety of Control Systems

		14.		Public Presentation of Individual Group Projects Results





IIS

		Subject Title				Industrial Information Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Industrial Automated Information Systems (IAIS) and theirs role in control of indust. proc.

		2.		Reengineering and inf. technology - basic reverse and tool in the control of indust. proc.

		3.		Means and tools for the implementation of IAIS. UML and JAVA language briefly.

		4.		Database for extensive IAIS: Oracle9i, SQL Server, Sybase, IBM DB2 and their properties

		5.		Program tools in the analysis, design, implementation, operation, and maintenance of IAIS

		6.		CASE (Computer Aided System Engineering) for the design and development IAIS

		7.		Distributed IAIS, Multiagent systems, Distributed Artificial Intelligence

		8.		Live cycle of IAIS - System integration

		9.		Structure of IAIS in industrial processes from the point-of-view of user application

		10.		Structure of IAIS in industrial processes from the point-of-view of system application

		11.		Manager systems, EIS systems, supporting management decisions

		12.		ERP type systems: SAP R/3, BAAN, MOVEX, MFG/PRO, ORACLE Appl., NORIS, etc.

		13.		Control levels in the systems ERP, MES (Manufact. Execution Syst.), PAS (Plant Aut. Syst)

		14.		Role of IAIS in the control of industrial processes. Global industrial systems and Internet





CNA

		Subject Title				Computer Network Administration										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to computer networks, instalation of MS Windows Server

		2		Disk management in MS Windows Server, volumes, file systems

		3		IP address, DNS, domain, domain tree, forest

		4		Instalation of DNS, physical and logical structure of network

		5		Physical structure and instalation of Active Directory

		6		Active directory administration

		7		Active directory structure replication

		8		User, group, organisation units, control delegation

		9		Wide structure form

		10		Group policy, Terminal Services

		11		File management, encryption

		12		Disk quotas, Distributed File System

		13		System security, IIS server

		14		Final project





DSI

		Subject Title				Database Systems and Internet										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Database Oracle9i, Application server and enterprise Intra/Internet, basic features

		2.		Development of applications, arrangements in variations modern formats, Oracle9iAS Dev.

		3.		Creation, implementation and browsing of database objects of tables, procedures, etc.

		4.		Operations over database objects, conditional queries, sorting, export tables

		5.		Creation of components-forms for inserting and actualization of data in database tables

		6.		Enterprise Portal and his exploitation in Internet framework.

		7.		Portal´s objects: web pages, portlets, applications components, mobile services

		8.		Composition of reports and graphs using Discoverer tool, modification of theirs content

		9.		Query language SQL and his procedural extension PL/SQL, exploation in database working

		10.		Web services of systems, open interfaces

		11.		Scope in using JDeveloper tool developing Java applications

		12.		Integrated management of database and application server - Enterprise Manager

		13.		Systems supporting decision-making of EIS type syst., Datawarehouses, Datamining

		14.		Globalization, integration and cooperativability of database and informat. system in Internet





FM

		Subject Title				Fractal Modelling										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to fractal geometry and fractal examples

		2		Fractal sets in continuous vector space, approximation in discrete space

		3		Deterministic and stochastic approaches to fractal modelling

		4		Mathematical morphology: neighborhood, erosion, dilation, opening, closing, skeleton, convex hull

		5		Fractal dimension: Minkowski, Kolmogorov, Hausdorf

		6		Estimates of fractal dimension: Sandbox, Box counting, Minkowski sussage

		7		Self-similarity, self-organization and fractal sets

		8		Dynamic systems, butterfly effect, chaos and fractal sets

		9		Sensitivity of systems: Julia sets, Mandelbrot sets

		10		Discrete dynamic models: percolation, aggregation, SAW, sandpiles

		11		Models of turbulence: forest fire, liquid surface,chemical reactions and diffusion

		12		Fractal images: preprocessing, binarization, morphological analysis, dimension

		13		Fractal analysis of biological and biomedical images

		14		Individual computer project





GE

		Subject Title				Graphs in Engineering										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Graphs, their terminology and basic definitions, graph description and coding

		2.		Time and storage complexity of algorithms, NP-complete problems

		3.		Depth-first and breadth-first search in graphs, backtracking, output mapping of equation set

		4.		Transformation of an equation set into a graph, mutual reachability of nodes and its analysis

		5.		Strong components, irreducible subsystems of equation set

		6.		Graph condensation, hierarchical structure of a directed graph, computation sequencing

		7.		Pipeline networks, spanning tree, search for independent circuits, minimization of pipe networks

		8.		Multilayer decision making problem, optimum path finding

		9.		Directed acyclic graphs, critical path method

		10.		Matching in bipartite graphs, application in equation sets

		11.		Discrete optimization, principles of methods, branch-and-bound method

		12.		Hamiltonian paths, process planning and scheduling

		13.		Planar graphs, their embedding into a plane, application in design of printed circuits and chips

		14.		Examples of application in engineering and technology





GIS

		Subject Title:				Geographic Information Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Geographic information systems (GIS), their application in environmental modelling, ArcView

		2.		Geographic data topology, projection

		3.		Storage of geographic data on the computer, raster data, vector data, map layers

		4.		Acquiring of geographic data, digitalization, scanning, vectorization, air and satellite photographs, the Internet

		5.		Geographic data editing, spatial operations

		6.		Creating maps from individual layers, linking of database tables to map elements

		7.		Explanations, texts and geographic marks in the map

		8.		Map printing

		9.		Identification and selection of elements in the map

		10.		Processing of selection results, statistical evaluation

		11.		GIS in ecology, applications for data displaying and evaluation, modelling

		12.		Application programming in GIS

		13.		Cooperation of database systems and GIS

		14.		GIS and the Internet





IZ

		Subject Title				Information Sources										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Primary and secondary chemical literature, in-house library, key words

		2.		Printed, online, networked sources of information

		3.		Searching scientific information, style of citation

		4.		Chemical Abstract Service (CAS)

		5.		Using of „CA on CD“; browse, search, save and print tools

		6.		SciFinder

		7.		ScienceDirect, Medline

		8.		Web of Science

		9.		Large databases: Gmelin, Beilstein, Ullmann

		10.		Libraries: university, national, technical. On-line catalogues

		11.		Scientific journals, electronic journals, Elsevier, Springer

		12.		Searching scientific information on the Internet, ProQuest-PCI

		13.		Dictionaries, sources of chemical and physical data

		14.		Transfer of information data to different programs, bibliographical databases





MDS

		Subject Title				Modelling of Dynamic Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Modelling of Processes

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling, simulation, basic concepts. Computer realization of mathematical model.

		2.		Software for simulation and modelling (PSI, MATLAB).

		3.		Estimation of model parameters using optimization methods. Flow boiler - model, identification.

		4.		Simulation and modelling of chemical and biotechnological processes.

		5.		Methods for solving ordinary differential equations, initial - value problem.

		6.		Sterilization of molasses broth - optimal control of the process.

		7.		Fermentation, membrane filtration, storage tank - more complex process modelling.

		8.		Methods for solving ordinary differential equations, boundary - value problem.

		9.		Heat convection as a one dimensional problem  (solved as boundary - value problem).

		10.		Models of systems with distibuted parameters - parabolic type.

		11.		Models of systems with distibuted parameters - elliptic type.

		12.		Modern trends of identification.

		13.		Qualitative modelling.

		14.		Fuzzy modelling.





MCT

		Subject Title				Modern Control Theory										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech

		Prerequisities:				Control Theory, Dynamic Systems Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		State-space control theory for continuous and discrete systems

		2.		Non-linear systems, dynamic properties, state-space method

		3.		Steady states of non-linear systems, equivalent systems method

		4.		Stability of non-linear systems, Lyapunov stability theory, absolute stability

		5.		Non-linear discrete systems, Z-transform method for non-linear discrete systems

		6.		Describing function method for non-linear discrete systems, absolute stability criterion

		7.		Adaptivity definition and determination, adaptive systems with analogue models

		8.		Adaptive systems with random input signals, adaptive control

		9.		Adaptive control according to desired behaviour, control given by inequalities

		10.		Object recognition, choice of recognition attributes, self-learning adaptive systems

		11.		Principles of classifier function, examples of adaptive and self-learning systems

		12.		Algebraic control theory, polynomials, properties, divisibility, polynomial equations

		13.		Polynomial Diophantine equations, solution seeking methods, optimum control

		14.		Description and control of multidimensional systems





MSP

		Subject Title				Multimedia in Signal Processing										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal and Image Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to multimedial aplications, basic terms, definition

		2		Hardware for audio and video recording

		3		Software for processing of multimedial aplications, media

		4		GSM, WAP, DHTML, CSS, ASP

		5		Mathematical description of audio signal

		6		Audio signal digitalisation, compress methods

		7		Audio signal processing from damage source - individual project

		8		Mathematical description of video signal

		9		Video signal digitalized, compress methods

		10		Processing of video signal - individual projects

		11		World of virtual reality - 3D modelling

		12		VRML language

		13		VRML - Individual project

		14		Summary, credit





SP

		Subject Title				Stochastic Processes										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Fundamental terms and probability theory methods, conditional probability, Bayes theorem

		2		Random variables and their characteristics, first-order moments

		3		Fundamental terms and moments of mathematical statistics, random sample, sampling distributions

		4		Estimation theory bases, point, interval, linear and quadratic estimates, regression analysis

		5		Least-square method, maximum likelihood method, statistical hypotheses testing

		6		Multidimensional random variables, random vector and field, first- and second-order moments

		7		Random processes, their properties and descriptions, random processes types and their characteristics, white noise

		8		Stationary and Markov random processes, ergodic hypothesis

		9		Correlation and covariance functions, covariance matrix

		10		Power spectral density, coherency function

		11		Random process meassurement, calculation and estimate of their characteristics from experimental data set

		12		Random process analysis - stationarity, normality tests; periodic component detection, trends elimination

		13		Random events in dynamic systems, system analysis by stochastic signals, Wiener-Hopf equation

		14		Wiener-Kinchine relationships, calculation of system weighting function





ECDL

		Subject Title				ECDL standard course										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0 kz

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		ECDL concept, its objectives. Module 1: Basis concepts of information technology.

		2		Module 2: Using the computer and managing files and folders, search features.

		3		Module 3: Word processing. Basic operations, copy, move, delete. Help.

		4		Formatting fonts and paragraphs, bullets and numbering. Printing.

		5		Creating tables, using pictures and images, importing objects, using mail merge tools.

		6		Module 4: Spreadsheets. Developing, formatting and using spreadsheet.

		7		Standard mathematical and logical operations using formulas and functions.

		8		Importing objects, creating graphs and charts. Printing.

		9		Module 5: Database. Design a simple database. Create a table with fields. Define keys.

		10		Retrieving of information by using the query, select and sort tools.

		11		Use of forms, creating of reports. Group data in report-totals and sub-totals.

		12		Module 6: Presentation. Creating, formatting and preparing presentations.

		13		Basic operations with graphics and charts and various slide show effects.

		14		Module 7: Information and Communication. Web search tasks. Electronic mail.





FPS

		Subject Title				Factory Processes Simulation										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Management process modelling, methodology of decision situation models design

		2.		Simulation models, basic elements of simulation models

		3.		Random processes, their quantification in simulation models

		4.		Main areas of simulation models implementation in material and financial flows

		5.		Application of spreadsheets for simulation modelling

		6.		Directed graphs, Petri nets

		7.		Optimization processes in simulation models

		8.		Simulation software Witness

		9.		Basic simulation elements for simulation models design in Witness environment

		10.		Formulation of rules for control of modelled flows, WCL language

		11.		Communication environment of Witness, connections with enterprise information systems

		12.		Optimization tools, creation of summary reports

		13.		Case studies, short-term planning, service processes, prognostic models

		14.		Application of simulation model in technological processes optimization
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LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FM		Finanční management		FM		Financial Management		A

		PE		Podniková ekonomika		EE		Enterprise Economics

		LS		Logistické systémy		LS		Logistical Systems		A

		ZL		Základy logistiky		BL		Basic Logistics		A

		MKM  I.		Manažerské kvantitativní metody  I.		IMS		Introduction to Management Science		A

		MKM  II.		Manažerské kvantitativní metody II.		MS		Management Science		A

		ŘLZ		Řízení lidských zdrojů		HRM		Human Resources Management

		MK		Manažerská komunikace		MC		Managerial Communication

		ŘPP		Řízení podnikových procesů		EPM		Enterprise Process Management

		PIS		Podnikový informační systém		EIS		Enterprise Information System		A

		PI		Průmyslové inženýrství		IE		Industrial Engineering

		PJŽP		Péče o jakost a životní prostředí		QEM		Quality and Environment Management		A

		ZM		Základy marketingu		PM		Principles of Marketing		A

		MV		Marketingový výzkum		MR		Marketing Research

		SM		Strategický marketing		SM		Strategic marketing		A

		Ú		Účetnictví		A		Accouting

		ÚM		Účetnictví pro manažery		AM		Accouting for Managers

		SE		Statistika pro ekonomy		SE		Statistics for Economics		A



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



FM

		Subject Title				Financial Management										Number

		Semester:				M2

		Weekly Load and Assessment:				4/2Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Accouting

		Course provider:				Department Of Economy and Management

		Module Content

		1.		Financial management of firm, objectives, basic principles, time fakctor, liquidity, measure of risk

				risk

		2.		Financial aspect on founding of firm, influence of form of firm and financial processes

		3.		Taxes, forma and influences in financial economy of firm

		4.		Banking products, forms and utilization

		5.		Financial market, structure and instruments

		6.		Financial planning

		7.		Strategic finance

		8.		Finance and investment

		9.		Short-time finacial decision-making

		10.		Resources an modes of short-time finance

		11.		Financial strukture of enterprise

		12.		Risk into finance of onterprises, conception and sorts

		13.		Methods of value of firm

		14.		Critical financial management





EE

		Subject Title				Enterprise Economics										Number

		Semester:				B1, B3

		Weekly Load and Assessment:				2/1/0 C,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics anf Management

		Module Content:

		1.		Company in the market  economy

		2.		Structure of business activities

		3.		Property and capital structure of a company

		4.		Economic and business competence of a company

		5.		Company financing and valuation of capital investments

		6.		Production process and its structure

		7.		Basic items of the production process, performance indicators, standards and their position

		8.		Production equipment and capacity, depreciation

		9.		Maintenance systems

		10.		Specifics of work-flow, performance evaluation, productivity of labour and wages

		11.		Costs and their classification, costs functions

		12.		Calculation of costs and outputs

		13.		Non-absorbent calculation processes

		14.		Specific calculation processes in company of chemical and food industry





LS

		Subject Title				Logistical Systems										Number

		Semester:				M 3

		Weekly Load and Assessment:				2/1 c, Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Basic Marketing

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Supply chain and logistical chain, new concepcion

		2.		Customer services comprehesiveness, services individualization

		3.		Methods of customer services analysis, competitive level of customer services

		4.		Logistical information system

		5.		Order management

		6.		Demand forecasting

		7.		Master production schedule, Distribution requirements planning

		8.		Materials requirements planning, Capacity requirements planning

		9.		Supply nets, intergation in management

		10.		Aliances in supply chanin

		11.		Outsourcing, 3PL and 4PL partners

		12.		Logistic as part of corporate strategy

		13.		Logistical staregic projects,  concept, effectiveness

		14.		Modern logistical organization





BL

		Subject Title				Basic Logistics										Number

		Semester:				B 6

		Weekly Load and Assessment:				3/2 c, Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Basic Logistic

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Logistics, logistical system, logistical chain

		2.		Logistical goals, cuctomer services

		3.		Logistical activities, logistical costs, logistical capital expenses

		4.		Structure of purchasing process, types of purchasing situations

		5.		Economic order quanity, lead time

		6.		Manufacturing process management, batch amount, manufacturing cycle

		7.		Principles of production process planning and management

		8.		Push and pull manufacturing process systems

		9.		Distribution chain, role of distribution in logistical systém

		10.		Distribution chain structure, basic distribution strategies

		11.		Transport package, pallets, containers

		12.		Storage systems, technology, management, stock management

		13.		Transport systems, choice of optimal transport type

		14.		Organization of logistics in plant





IMS

		Subject Title				Introduction to Management Science										Number

		Semester:				M 1

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Matamatical optimization

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Methods of management science, usage areas

		2.		Model creation, specific problems of econometrical models, results implenentation

		3.		Deterministic plant balance models

		4.		Balance models for cost accounting and operative planning

		5.		Assembly problems in balance models

		6.		Net analysis, basic theory of graphs, folws in nets

		7.		Algorithm for maximal and minimal net flow finding, usage

		8.		Construction of  node and arc nets, timatables and nets

		9.		Time analysis of nets, resources analysis

		10.		Matematical programming, primar and dual algorithm

		11.		Transport models, cutting plans

		12.		Parametrical programming, usage in sensitivity analysis

		13.		Multicriretial programming

		14.		Integer linear programming, managerial applications





MS

		

		Subject Title				Management Science										Number

		Semester:				M 2

		Weekly Load and Assessment:				2/1 c, Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Introduction to Management Science

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Dynamic programming

		2.		Stochastic nets, PERT

		3.		Waiting models, structure, criterion formulation

		4.		Random quantities in waiting models, distribution of arrivals and service times

		5.		Single channel waiting line

		6.		Multiple channel waiting line

		7.		Waiting models optimization

		8.		Deterministic models of inventory management

		9.		Stochastic models of inventory management

		10.		Basic of games theory, antagonistia and nonantagonistic games

		11.		Antagonistic matrix games

		12.		Nonantagonistic matrix games

		13.		Cooperative games

		14.		Simulation models in management





HRM

		Subject Title				Human Resources Management										Number

		Semester:				B6, M2

		Weekly Load and Assessment:				2/1/0 c,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				832.437

		Module Content:

		1.		Human Resources Management  as integral Component of Management

		2.		Analysis exigency of employees

		3.		Characterization of  Job specification

		4.		Recruitment and Selection of employees

		5.		Evaluation of working performance

		6.		Employees Remuneration

		7.		Working Motivation

		8.		Developing programmes and other Education

		9.		Culture of Company

		10.		Internal and External Communication

		11.		Employees teams

		12.		Working Stress

		13.		Preparing and management of organisational changes

		14.		Stimulation of innovating programmes and cooperative behaviour





MC

		Subject Title				Managerial communication										Number

		Semester:				B3,M1

		Weekly Load and Assessment:				0/2/0 c

		Credit:				2

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Communication as implement of management  and part of the Corporate Culture

		2.		Communication process

		3.		Intra-organizational communication, interview

		4.		Personal background for successful communication, emotional intelligence

		5.		Training  programmes, coaching

		6.		Negotiation

		7.		Working conflicts

		8.		Communication in creative deciding

		9.		Deliberations and Firm actions

		10.		Inter-organizational Communication, Communication with Media

		11.		Firm presentation – Preparation

		12.		Firm presentation - Appearance

		13.		Manage with public display stress

		14.		Constructive and Destructive modes of dyadic communication





EPM

		Subject Title				Enterprise Process Management										Number

		Semester:				B2, B6

		Weekly Load and Assessment:				2/1/0 c,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Enterprise Economics

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Management - structure, functions

		2.		Corporate planning, strategic planning

		3.		Concept and stucture of plans

		4.		Marketing in corporate planning

		5.		Implementation of marketing strategy

		6.		Quality management, Environmental management

		7.		Quality management, Environmental management - methods

		8.		Management of material flows

		9.		Supply chain management

		10.		Organization structure

		11.		Human resources management

		12.		Human resources management - team building and forming

		13.		Information technology in management

		14.		Controlling





EIS

		Subject Title				Enterprise Information System										Number

		Semester:				M 2

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Enterprise information systém, enterprise resource planning, ERP support

		2.		Functiopnal model of ERP-logistic, finance and human resources

		3.		Main method applied in MRP II

		4.		Process of order realization in ERP-purchase stock

		5.		Process of order realization in ERP-sale

		6.		Process of order realization in ERP-production planning

		7.		Process of order realization in ERP-finance

		8.		Enterprise ERP-CRM,SCM and BI

		9.		Project of ERP-IS/IT strategy,SWOT analysis

		10.		Project of ERP-choice of product and its implementation

		11.		Risk of ERP projects

		12.		Effectiveness of ERP projects

		13.		Business process improvement based on ERP

		14.		Social and psychological aspects of ERP projects





IE

		Subject Title				Industrial engineering

		Semester

		Weekly Load and Assessment				2/2 C,Ex

		Credit				5

		Language				Czech

		Prerequisities				Enterprise Economics

						Business process management

		Module Content

		1		Process orientation in production

		2		Changes management methods

		3		Standard tools of idustrial engineering (work measurement, method study)

		4		New methods of industrial engineering

		5		Value analysis

		6		Continue process improvement (CPI)

		7		Poka-yoke, Zero defects

		8		Quick changes, system SMED (single minute exchange die)

		9		Total productive maintenance (TPM)

		10		Teamwork, 5S

		11		Team development and training, workshops

		12		Visual management system, independent manufactory team

		13		Simultaneous engineering

		14		Total quality management (TQM), lean production





QEM

		Subject Title		Quality and Environmental Management

		Semester		M3

		Weekly load		2/0/0 Ex

		Credit:		3

		Language    Czech, English

		Prerequisities		Enterprise Economics

				Principles of Corporate Management

		Module Content

				1.Quality Management Systems.

				2.The Spiral of Progress in Quality.

				3.Quality Employees' Motivation.

				4.Quality Costs and Statistical Methods for Quality Management.

				5.International and National Quality Management System Assessment.

				6.Economic-Environmental Relationships.

				7.The State and Development of the Environment in the World and the Czech Republic.

				8.Natural Resources - Allocation and Evaluation.

				9.Impact of Economic Activities on the Environment.

				10.Basic Principles of Ecological Politics.

				11.Ecological Politics in the EU and the Czech Republic

				12.Environmental Management and Corporate Organization.

				13.Economic Aspect of Environmental Management.

				14.Environmental Information System.





PM

		Subject Title				Principles of Marketing										Number

		Semester:				B5

		Weekly Load and Assessment:				3/2/0, c,Ex

		Credit:				7

		Language:				Czech, German (English)

		Prerequisities:				Enterprise Economics

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Introduction to Marketing. The marketing concept.

		2.		Marketing management. Consumer and B2B marketing.

		3.		Marketing and competitive environment.

		4.		Consumer behaviour.

		5.		Industrial Buying.

		6.		Market and Sales Forecasting.

		7.		Market analysis. Market segmentation. Consumer targeting.

		8.		Marketing mix. Positioning.

		9.		Brand management.

		10.		Product and product manegement.

		11.		Price and pricing.

		12.		Channels of distribution.

		13.		Promotion. Advertising

		14.		Personal selling. Direct marketing.Event marketing.





MR

		Subject Title				Marketing Research										Number

		Semester:				M2

		Weekly Load and Assessment:				1/2/O,  c, Ex

		Credit:				4

		Language:				Czech, German

		Prerequisities:				Marketing .

		Course provider:				Department of Economics and Management.

		Module Content:

		1.		Marketing research role in marketing management.

		2.		Marketing research process.

		3.		Definition of marketing decision problem.

		4.		Research design.

		5.		Data sources. Secondary data.

		6.		Primary data collection methods.

		7.		Qualitative methods.

		8.		Quantitative methods.

		9.		Questionnaire  design.

		10.		Sampling. Sample size.

		11.		Data collection. Data processing.

		12.		Data analysis procedures.

		13.		Reporting data findings.

		14.		Marketing information systems.





SM

		Subject Title				Strategic Marketing										Number

		Semester:				M3

		Weekly Load and Assessment:				2/4/0,  cc

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Enterprise Econommcs, Management of business processes, Principles of Marketing

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Strategic Marketing. Concept and aspects of  strategic marketing.

		2.		MARKSTRAT 3 - Marketing Strategy Simulation. Introductory session.

		3.		Market research studies. Period 1 decisions.

		4.		Strategic segmentation and positioning. Period 2 decisions.

		5.		Marketing and research and development projects. Period 3 decisions.

		6.		Introduction of new products and brands. Period 4 decisions.

		7.		Emerging markets and branches. Entry strategy. Period 5 decisions.

		8.		Compettitive strategies on growing markets. Period 6 decisions.

		9.		Competitive strategies on mature markets. Period 7 decisions.

		10.		Ressources allocation to markets and brands.Period 8 decisions.

		11.		Functional strategies. Period 9 decisons.

		12.		Market dilution strategy. Period 10 decisions.

		13.		Group presentations.

		14.		Final session. Conclusions.





A

		Subject Title				Accounting										Number

		Semester:				B4

		Weekly Load and Assessment:				2/2/0, c, Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Introduction  to Accounting.

		2.		Company Assets.

		3.		Account statements.

		4.		Evaluation of assets.

		5.		Circular flow of assets.

		6.		Methodical account principles

		7.		Account standards.

		8.		Long term assets.

		9.		Current assets.

		10.		Financial assets.

		11.		Receivables.

		12.		Liabilities.

		13.		Equity and debts.

		14.		Annual accounts.





AM

		

		Subject Title				Accounting for managers										Number

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 c, Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Enterprise Economics, Accounting

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Annual report.

		2.		Cas-flow statement.

		3.		Analysis of balance sheet.

		4.		Exploitation of account outpout for management.

		5.		Reporting for small and middle enterprises.

		6.		Company and inter-company comparison.

		7.		Management accounting

		8.		Orientation of management accounting to responsibility and output.

		9.		Budgeting.

		10.		System of plans and budgets.

		11.		Cost Control I.

		12.		Cost control II.

		13.		Exploitation of management accounting for strategic decision-making

		14.		Ethics in accounting





SE

		Subject Title				Statistics for Economics										Number

		Semester:				M1

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Applied Statistics, Corporate Economics, Principles of Corporate Management

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Measures in Statistics

		2.		Regression and Correlation Analysis in Economic Area

		3.		Multinominal Regression and Correlation Analysis

		4.		Time Series Statistical Methods in Prognostics

		5.		Index Method

		6.		Statistical Distributions I.

		7.		Statistical Distributions II.

		8.		Statistical Estimate

		9.		Testing of Statistical Hypothesis

		10.		Nonparametric Testing

		11.		Statistical Process Control I.

		12.		Statistical Process Control II.

		13.		Statsistical Sampling Plans

		14.		Analysis of Variance (ANOVA), Introduction to Design of Experiment (DOE) in Firm
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FY1		Fyzika I		PH1		Physics I		Ano

		FY2		Fyzika II		PH2		Physics II		Ano

		LF		Laboratoř fyziky		LP		Laboratory of Physics		Ne

		FY3		Fyzika III		PH3		Physics III		Ano

		ZS		Základy strojnictví		EM		Elements in Machinery		Ne

		ZE		Základy elektroniky		BE		Basic Electronics		Ne

		MRT		Měřicí a řídicí technika		MCE		Measuring and Control Engineering		Ano

		MOŽP		Měření v ochraně životního prostředí		MAPC		Measuring in air pollution control		Ne

		CHS		Chemické senzory		CHS		Chemical Sensors		Ano

		ME		Metrologie		ME		Metrology		Ne

		BF		Biofyzika		BP		Biophysics		Ne

		MT		Měřicí technika		PM		Process Measurements		Ne

		PTM		Projekt technologického měření		PTM		Project of Technological Measurement		Ne

		PMS		Projektování měřicích systémů		DMS		Designing of the Measuring Systems		Ano

		PPPM		Programové prostředky pro měření		CADM		CADs for Measurement		Ne

		SSS		Senzory a senzorové systémy		SSS		Sensors and Sensors Systems		Ne

		MIR		Měření ionizačního záření		MIR		Measurement of ionizing radiation		Ano



SUBJECTS
 OF THE DEPARTMENT OF PHYSICS AND MEASUREMENTS



PH1

		Subject Title				Physics I										Number		444xxx

		Semester:

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Basic concepts of mechanics I: Force, the Newton's laws, work, power, kinetic and potential energy. Conservation of mechanical energy and linear momentum, elastic and inelastic collisions.

		2.		Basic concepts of mechanics II: Moment of inertia, torque, angular momentum. Work, power and energy in rotational motion. Rolling motion of rigid bodies. Static equilibrium conditions, center of gravity.

		3.		Introduction to the kinetic theory of gases: Kinetic interpretation of presure and temperature. Average kinetic energy of molecules. Velocity distribution of molecules. Mean free path of a molecule.

		4.		Continuum and fluid mechanics: Forces in continuum, deformation, Hooke's law. Hydrostatic presure, Archimedes' law. Bernoulli's equation, real liquid flow.

		5.		Oscillations: undamped, damped and forced harmonic oscillations. Composed oscillations.

		6.		Waves: description, propagation velocity, intensity. Huygens principle, refraction and reflection, Snell law. Interference, standing waves.

		7.		Electrostatic field: Coulomb's law. Electric dipole. Potential, voltage, work. Capacitor, dielectric polarization. Charge motion in an electric field.

		8.		Direct current circuits: Ohm's law, Joule law. Kirchhoff's rules. Current, voltage and resistance measurements.

		9.		Magnetic field: Magnetic force. Mass spectrograph, electric measurement instruments, cyclotron, the Hall effect. Biot-Savart law, Ampere's law. Magnetic fields in matter.

		10.		Electromagnetic field: electromagnetic induction, proper and mutual inductance. Electromagnetic waves, energy of electromagnetic field.

		11.		Alternating current circuits: Generator. Power. Impedance, phase shift, serial resonance circuit.

		12.		Wave optics: concept of light, interference, thin film, sigle-slit diffraction, diffraction grating, polarization, optical activity.

		13.		Geometric optics: Basic concepts, reflection and refraction, optical instruments: magnifying glass, microscope, telescope.

		14.		Basic concepts of modern physics: The photoelectric effect, X-rays, the particle-wave duality, absorption, emission, laser.





PH2

		Subject Title				Physics II										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physics I

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Electromagnetic field: Maxwell’s equations, electromagnetic waves (properties, energy transfer, intensity, polarization).

		2.		Special relativity: principles, the Lorentz transformation, length contraction, time dilation, velocity transformations. Relativistic dynamic quantities, the mass-energy equivalence.

		3.		Introduction to quantum physics: Blackbody radiation, the Stefan-Boltzmann law, spectral intensity distributions, the Planck distribution law. Absorption and emission. Laser.

		4.		Electrons and photons: The photoelectric effect, threshold wavelength and frequency, stopping potential. The Compton effect, X rays, X ray diffraction by a crystal.

		5.		Wave nature of particles: De Broglie wavelength, electron diffraction by a crystal lattice, electron microscope. The particle-wave duality, the uncertainty principle.

		6.		Basics of quantum mechanics: wavefunction and its properties, the probability density. Operators: eingenvalue equations and eigenvalues. The Schroedinger equation.

		7.		Quantum mechanical solution of simple problems I: Free particle, particle in an infinite square well, energy spectrum, degeneracy.

		8.		Quantum mechanical solution of simple problems II: Tunnel effect, the harmonic oscillator, energy spectrum of the linear harmonic oscillator. The correspondence principle.

		9.		The hydrogen atom: particle in a Coulomb potential, energy levels, the atomic spectrum. Quantum numbers of the hydrogen atom, the radial probability density.

		10.		Quantum mechanical solution of the hydrogen and hydrogen-like atoms: Contour diagrams. The Zeeman effect. Spin of the electron, fine structure of energy levels, spin-orbit interaction.

		11.		Many-electron atoms: The orbital approximation, effective charge of a nucleus, screening. The building-up principle, the Hund rule, the Pauli exclusion principle.

		12.		Introduction to solid state physics: Band structure of energy levels of solids. The Fermi-Dirac distribution, the Fermi energy. Intrinsic and extrinsic semiconductors, p-n junction.

		13.		Applications of the p-n junctions: Diodes, semiconductor rectifiers, transistor amplifiers, thyristors, integrated circuits.

		14.		Introduction to nuclear physics: Selected properties of atomic nuclei, radioactive decay, radioactivity, measurement of the dose rate. Model of the nuclear fission, nuclear reactor.





LP

		Subject Title				Laboratory of Physics										Number		444xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech

		Prerequisites:				Physics I

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Measurement of length and time. Regulation of voltage and current.

		2.		Weighing on analytical scale and measurement of density.

		3.		Measuring of viscosity.

		4.		Measuring of friction coefficient of fluids.

		5.		Measuring of the moment of inertia from time of swing.

		6.		Measuring of sound propagation speed in gases.

		7.		Laser radiation and study od diffraction effect. Measuring of focal length of thin lenses.

		8.		Optical methods in measuring of concentration of matter in solution. Refractometry.

		9.		Resistors. Transition of measuring instruments range. Compensating measuring method.

		10.		Measurement of infuctivity and capacity.

		11.		Asynchronous motor. Turns regulation.

		12.		Measurement of transistor amplifier.

		13.		Measurement of Planck´s constant. Detection of ionizing radiation.

		14.		Magnetic field of paired coils. Biot-Savart law. The magnetic moment of current loop.





PH3

		Subject Title				Physics III										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physics II

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		A historical overview of nuclear and particle physics.

		2.		Basic characteristics of nuclei.

		3.		Proton and neutron.

		4.		Separation and enrichment of isotopes.

		5.		Nuclear magnetic resonance.

		6.		Radioactivity and its aplications (dating methods, positron emission tomography).

		7.		Nuclear reactions and their applications (nuclear analytical methods).

		8.		Discovery of new elements. Nucleosynthesis.

		9.		Fission and fusion of nuclei.

		10.		Overview and classification of elementary particles.

		11.		Fundamental interactions in physics.

		12.		General relativity and cosmology.

		13.		Detectors and accelerators.

		14.		Excursion.





EM

		Subject Title				Elements in Machinery										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/1/0, Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Physics and Measurements

		1.		Summary of technical professions, their history and development, ethical and legal consequences of enginee's acivities

		2.		Principal sources of technical information, technical document essential features

		3.		SI system of units, unit convesions, data recording modes

		4.		Graphical documentation - types and drawing methods

		5.		Principles of engineering drawing and graphical documentation in mechanical engineering

		6.		Graphical documentation in electric engineering and civil engineering

		7.		Technological diagrams in the chemical industry, measurement & control diagrams

		8.		Construction materials employed in chemical and food industries

		9.		Marking, properties and testing of the most frequently employed materials; surface protection

		10.		Removable and non-removable joints of structural parts, structural subassemblies

		11.		Load bearing structures and spatial support of equipment

		12.		Pipe networks, pumps and pressure vessels

		13.		Electrician's minimum command of occupational safety (electrical accidents, work safety principles)

		14.		Mechanic's minimum command of occupational safety (commonly used hand tools and implements and their safe use)





BE

		Subject Title				Basic Electronics										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Passive Electronic Components

		2.		PN Junction, Diode, Varicap, Zener Diode, LED

		3.		Bipolar Transistor

		4.		Field-Effect Transistor

		5.		Vacuum and Optoelectonic Component

		6.		Components with more PN Layers

		7.		Electric power system. Power station, Electric power net, House wiring, accidental contact protection.

		8.		Electric machines. Transformer, Aasynchronous motor, DC machine, speed control, motor drives.

		9.		Electrical Interference, and Anti-interference Devices

		10.		Analog Integrated Circuits, Operational Amplifiers, Measuring Amplifiers

		11.		Voltage and Current Regulators, Switching Regulators, principle, property

		12.		Logic Functions, Digital Integrated Circuits - Overview basic property

		13.		D/A and A/D Converters, Optoisolator

		14.		Microcomputers - memories, buses, inputs and outputs peripheries





MCE

		Subject Title				Measuring and Control Engineering										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics, Physics, Chemical Engineering

		Course provider:				Department of Physics and Measurements and 
Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of measurement and control, measurement and control loops in technological charts

		2.		Analysis of technological systems, mathematical modeling of processes using the mass and energy balances

		3.		Simulation of processes described by systems of ordinary differential equations using simulation languages

		4.		Description of dynamic behaviour of systems, their classification, PID control, feedback control loops

		5.		Methods of controller design, multiple-loop control, basic application of control loops in chemical technology

		6.		Basic principles of digital signal processing, digital and adaptive controllers

		7.		Logical control of technological processes, programmable logic controllers (PLC)

		8.		Industrial measurement; microprocessor supported measurement, intelligent sensors

		9.		Pressure measurement and pressure transducers

		10.		Temperature measurement, thermocouples, RTD, thermistors, radiation thermometers

		11.		Level measurement, mechanical and electrical level sensors

		12.		Flow measurement, flow sensors, mass-flowmeters

		13.		Measurement of chemical properties and composition

		14.		Computer control and information industrial systems – strucutes, main principles of function, design





MAPC

		Subject Title				Measuring in air pollution control										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/1 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.

		2.		Air and air pollution. Survey of pollutants and sources. Emission, imission.

		3.		Effects of air pollution. Direct effects. Effects on animals. Effects on plants. Effects on matterial.

		4.		Combustion in industrial burners.Chemistry of combustion, products of combustion, fuel quality and pollution. Design of burners and pollution. Combustion control by different flue gas components.

		5.		Combustion in engines.  Chemistry of combustion. Comparison of different engines. Working conditions and pollution. Removal of pollutants from exhaust gases.

		6.		Distribution of air pollution.Meteorology and distribution of air pollution. Basic meteorological effects. Measuring of basic meteorological properties.

		7.		Air pollution control. Legislation. Tests and survey of air pollution.

		8.		Automatic analysers for emission measurement.

		9.		Infrared analysers: Absorption of IR radiation in gases, design of industrial NDIR analysers.

		10.		Photometers: Main parts, types of arrangement, examples of photometric analysers. and dust measuring instruments.

		11.		FID analysers: Principles, comparison with other methods for hydrocarbon measurements. Examples of FID analysers.

		12.		Magnetic analysers: Magnetic properties of gases, methods for measuring of magnetic properties, examples of magnetic analysers.

		13.		Common parts of analyser systems.

		14.		Maintenance and calibration. Sources of errors.





CHS

		Subject Title				Chemical Sensors										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Physics II

		Course provider:				Department of Physics and Measurement

		Module Content:

		1.		Chemical sensors- application possibilities

		2.		Overview of chemical sensors (ion-selective electrodes, pelistors, chemical gas sensors)

		3.		Chemical gas sensors - principles of operation

		4.		Detection mechanisms at different working temperatures

		5.		Structure and set-up of chemical gas sensors

		6.		Different types of active layers, material selection, organic and inorganic layers

		7.		Effect of catalysts, dopants, grain-growth inhibitors and selective membranes

		8.		Technology of active layers (thick layer technology, thin layer technology, pulsed laser deposition)

		9.		Sensor parameters (sensitivity, selectivity, response time) - possibility of their improvement

		10.		Basic techniques of sensor testing and measurement

		11.		Effect of interfering compounds, catalyst poisons and inhibitors on sensor operation

		12.		Preparation of chemical gas sensor in our laboratory

		13.		Commercial types of chemical gas sensors

		14.		Promissing trends and future prospects in gas sensing





ME

		Subject Title				Metrology										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/3 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Physics and Measurement

		Module Content:

		1.		International Institutions and Cooperation in Metrology, Legal Metrology

		2.		State Metrology, Categories of Measuring Instruments

		3.		Enterprise Metrology, Rules of Enteprise Metrology, Manual of Quality

		4.		Standards, Block Diagrams of Traceability, Conditions of Precision Measurement

		5.		Relations among Metrology, Standardization and Testing

		6.		Metrological Assurance of Systems Quality Control

		7.		Control of Measuring Processes, Statistical Quality Control

		8.		Mass Metrology

		9.		Metrology of Temperature

		10.		Metrology of Time

		11.		Pressure Metrology

		12.		Metrology of Geometric Quantities

		13.		Metrology of Force and Mechanical Quantities

		14.		Metrological of Electrical Quantities





BP

		Subject Title				Biophysics										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/1 Ex

		Credit:				4

		Language:				Czech

		Prerequisites:				Physics, Physical chemistry

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Molecular structure of biological systems (lipids, fatty acids, proteins, carbohydrates).

		2.		Morphology and function of different biological membranes in transport of matter and energy.

		3.		Thermodynamic bases of biological reactions. Relation information and entropy.

		4.		Thermodynamics of transport. Passive and active transport processes.

		5.		Transport of nonelectrolytes. Diffusion across membranes. Combined systems.

		6.		Transport of ions.Gibbs-Donnan equilibrium.Diffuse electrical double layer.Membrane potential

		7.		Transport of water. Transport by special mechanism.

		8.

		9.		Energy of biochemical reactions. ATP,ADP, AMP, pyrophosphate.Transition of Gibbs energy.

		10.		Energy reactions of glycolysis. Biological redox potentials.

		11.		Compartmentalization of energy metabolism. Translocation of protons.

		12.		Interaction of external environmental factors with organic systems (pressure, temperature, etc.)

		13.		Radioactivity. Ionizing radiation. Interaction of the ionizing radiation and organic matter.

		14.		Mechanical properties of biological materials.





PM

		Subject Title				Process Measurements										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/3 Ex

		Credit:				6

		Language:				Czech

		Prerequisities:				Measuring nad Control Engineering

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Measuring instruments. Instrument terminology and performance, system accuracy.

		2.		Principles and applications of sensors

		3.		Temperature measurement (Thermocouples, RTD, thermistors, solid state sensors)

		4.		Non-contact thermometers (IR-thermometers, thermovision)

		5.		Pressure measurement (Capacitive-, piezoelectric-, strain-gage transducers)

		6.		Level measurement (Capacitive-, ultrasonic-, microwave-, ionisation-sensors)

		7.		Flow measurement (Volumetric, electromagnetic, ultrasonic, vortex flowmeters)

		8.		Mass-flow measurement (Coriolis flowmeters. Thermal mass flowmeters)

		9.		Continual measuring of heat consumption

		10.		Liquid analysers. Density measurement. Turbidimeters. Refractometers.

		11.		Electrochemical sensors, electrical conductivity sensors

		12.		Gas analysers (Analysers with absorption of UV and IR radiation)

		13.		Magnetic analysers. Ionisation analysers (FID, PID)

		14.		Common parts of analyser systems. Design of systems with automatic analysers.





PTM

		Subject Title				Project of Technological Measurement										Number		444xxx

		Semester:

		Weekly Load and Assessment:				0/0/3 Ex

		Credit:				2

		Language:				Czech

		Prerequisities:				Measuring nad Control Engineering

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Individual work

		2.

		3.		Student solves a technical problem related to scientific or teaching activity of the department.

		4.

		5.		Tasks:

		6.		- marked research

		7.		- evaluation of available commercial  products

		8.		- choice of device or apparatus from the technical and economical point of view

		9.

		10.		Student presents his results at the department meeting.

		11.

		12.

		13.

		14.





DMS

		Subject Title				Designing of the Measuring Systems										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				English, Czech

		Prerequisities:				Measuring nad Control Engineering

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Types of the projects

		2.		Requirements for equipment design

		3.		Data processing and verification, reconciliation

		4.		Error propagation

		5.		Decision and assessment process

		6.		Requirements for equipment installation

		7.		Regulations and standards

		8.		Operating documentation

		9.		Technical drawings

		10.		Typical problems in measurement

		11.		Estimation methods for physico-chemical and safety characteristics

		12.		Computers in design, programs

		13.		Source of the information, internet

		14.		Excursion





CADM

		Subject Title				CADs for Measurement										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Virtual instruments fhilosophy, basic char. of LabView, LabWindowsCVI and HP-VEE

		2.		LabView-1 (application building, data, constant and variable)

		3.		LabView-2 (cycles, conditions, data arrays)

		4.		LabView-3 (data files, strings)

		5.		LabView-4 (communication with DAQ HW)

		6.		LabView-5 (signal transfer, RS232, TCP)

		7.		LabWindowsCVI-1 (basic of C language, application building)

		8.		LabWindowsCVI-2 (data - identificators, arrays, pointers)

		9.		LabWindowsCVI-3 (cycles, conditions, functions)

		10.		LabWindowsCVI-4 (data files, DAQ HW - Active X)

		11.		Generally Data Transfer (RS232, VISA, Ethernet (TCP))

		12.		HP - VEE (application building, function blocks and sequence)

		13.		HP - VEE (HPIB communication, HP measurement instruments)

		14.		Self-activity - test





SSS

		Subject Title				Sensors and Sensors Systems										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Historical introduction, definitions and terminology

		2.		Summary of physical and chemical principles of sensor function

		3.		Basic static parameters of sensors (accuracy, sensitivity, precision, selectivity, etc.)

		4.		Basic dynamic parameters of sensors, reliability and long-term stability

		5.		Sensor testing methods, accelerated testing, the most common causes of sensor failure

		6.		Sensor production technology (precision mechanics, hybrid technologies, IC technology)

		7.		Layer etching and jointing

		8.		Sensor system design (topography, sensitive elements, sensor integration into the system)

		9.		Chemical sensors and their use for measuring gaseous substance concentrations

		10.		Selected solid-phase chemical sensors, their design, properties and application

		11.		Sensor with solid electrolytes – application of ZrO2 to oxygen concentration      measurements

		12.		Piezoelectric sensors

		13.		Optical fibre sensors, optical radiation sources and detectors; technology and apllication

		14.		Selected examples of application.





MIR

		Subject Title				Measurement of ionizing radiation										Number		444xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physics II

		Course provider:				Department of Physics and Measurements

		Module Content:

		1.		Radiation (overview, basic properties).

		2.		Interaction of radiation with matter.

		3.		Principles of radiation detection.

		4.		Overview of basic types of detectors.

		5.		Ion and proportional counters.

		6.		Geiger and spark counters.

		7.		Scintillation and semiconductor counters.

		8.		Cerenkov counters and nuclear emulsions.

		9.		Cloud and bubble chambers.

		10.		Detection of neutrons.

		11.		New detectors in particle physics.

		12.		Biological effects of radiation.

		13.		Dosimetry and radiation protection.

		14.		Excursion.
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		BV		Bilanční výpočty		BC		Balance Calculations		A

		UCHT		Úvod do chemických technologií		ICT		Introduction to Chemical Technologies		N

		CHI1		Chemické inženýrství I		UO1		Unit Operations of Chemical Engineering I		A

		LCHI		Laboratoř chemického inženýrství		UOL		Unit Operations Laboratory		N

		CHIP		Chemicko-inženýrský projekt		CEP		Chemical Engineering Project		A

		CHI2		Chemické inženýrství II		UO2		Unit Operations of Chemical Engineering II		A

		IBP		Inženýrství biologických procesů		EMBP		Engineering Methods in Biological Processes		A

		CHPŽP		Chemický průmysl a životní prostředí		EPCI		Environmental Protection in Chemical Industry		A

		HTP1		Hydromechanické a tepelné procesy I		FMHT1		Fluid Mechanics and Heat Transfer - I		A

		SPCHI		Semestrální projekt oboru chemické inženýrství		SPCE		Semestral Project in Chemical Engineering		A

		CHI3		Chemické inženýrství III		UO3		Unit Operations of Chemical Engineering III		A

		PVCHI		Programové vybavení pro chemické inženýry		SWCE		Software for Chemical Engineers		A

		TT		Technická termodynamika		ACET		Applied Chemical Engineering Thermodynamics		N

		DP		Difúzní procesy		MTP		Mass Transfer Processes		N

		PSI		Procesní a systémové inženýrství		PSD		Process and System Design		A

		LOCHI1		Laboratoř oboru chemické inženýrství I		SL1		Specialized Laboratory I		A

		DPV		Difúzní procesy - výpočty		MTPMM		Mass Transfer Processes for Mathematical Modelling		N

		HTP2		Hydromechanické a tepelné procesy II		FMHT2		Fluid Mechanics and Heat Transfer - II		A

		SPB		Separační procesy v biotechnologiích		SPB		Separation Processes in Biotechnology		A

		PI		Produktové inženýrství		PE		Product Engineering		A

		BI		Bezpečnostní inženýrství		PSR		Process Safety and Reliability		A

		RBI		Reaktorové a bioreaktorové inženýrství		RBE		Reactor and Bioreactor Engineering		A

		LOCHI2		Laboratoř oboru chemické inženýrství II		SL2		Specialized Laboratory II		A

		PP		Procesní projekt		PD		Process  Design		A

		IDS		Informační a databázové systémy		IDS		Information and Database Systems		A

		ACHPP		Aparatura chemického a potravinářského průmyslu		ECFI		Equipment of Chemical and Food Industry		N

		PAOŽP		Procesy a aparáty ochrany životního prostředí		FEE		Fudamentals of Environmental Engineering		N

		VPJ		Vyšší programovací jazyky		HPL		Higher Programming Languages		A

		VPS		Využití počítačových sítí		UCN		Utilisation of Computer Networks		A



SUBJECTS
 OF THE DEPARTMENT OF CHEMICAL ENGINEERING



BC

		Subject Title				Balance Calculations										Number		409xxx

		Semester:				B1

		Weekly Load and Assessment:				0/2

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

		2.		Mixtures and their composition, conversion of concentration data. Examples.

		3.		Chemical formulas. Examples.

		4.		Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

		5.		Fundamentals of material balances, block diagram and description of the process. Examples.

		6.		Steady-state balancing of the system without chemical reaction. Examples.

		7.		Solution of selected problems.

		8.		Solution of selected problems.

		9.		Test. Chemical reaction - stoichiometric calculations. Examples.

		10.		Solution of selected problems.

		11.		Balancing of the system with chemical reaction, conversion, yield. Examples.

		12.		Solution of selected problems.

		13.		Complex balancing problems. Examples.

		14.		Test.





ICT

		Subject Title				Introduction to Chemical Technologies										Number		409xxx

		Semester:				B2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Unit Operations I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Hydrogen and some other technical gases (nitrogen, oxygen, argon, carbon dioxide).

		2.		Production of sulfuric acid.

		3.		Production of ammonia.

		4.		Production of nitric acid.

		5.		Production of phosphoric acid.

		6.		Production of one- and multi-component industrial fertilizers.

		7.		Electrochemical production of sodium hydroxide, chlorine and chlorates.

		8.		Chemical processing of coal.

		9.		Production of iron, steel and color metals.

		10.		Chemical processing of wood.

		11.		Chemical processing of crude oil - AVD.

		12.		Selected technologies from petrochemistry - ethylene unit.

		13.		Selected technologies from food technology - fermentation and sugar industry.

		14.		Selected technologies from food technology - fat processing.





UO1

		Subject Title				Unit Operations of Chemical Engineering I										Number		409xxx

		Semester:				B4

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Basic terminology. Systems. Principles of balancing. Mass and mole balance.

		2.		Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

		3.		Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

		4.		Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

		5.		Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

		6.		Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

		7.		Heat exchangers: types and design. Evaporators: types and design. Crystallization.

		8.		Diffusion separation processes. Mass exchangers. Equilibrium plate.

		9.		Membrane separation processes, modules, types of membranes, driving forces. Design.

		10.		Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

		11.		Flash and differential distillation of binary mixtures. Rectification in staged column.

		12.		Absorption: equipment, staged and packed columns. Adsorption.

		13.		Drying of solids, enthalpic humidity chart. Batch and continual dryers.

		14.		Chemical reactors and bioreactors, basic types. Material and enthalpy balance.





UOL

		Subject Title				Unit Operations Laboratory										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/0/3 credit with grade

		Credit:				2

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

				Students work in groups (3 persons in group).They are asked to write common report on each

				experiment (6 reports total).The report for each experiment must be handed in one week.

				It is accepted after successful discussion of measured data, calculations and conclusions.

				Laboratory is equipped with 15 apparatuses, list  of them is as follows:

				1) Pressure drop in tubes and fittings      2) Packed column hydraulics

				3) Centrifugal pump - characteristic curve   4) Agitated vessel

				5) Frame filter    6) Fluidisation column    7) Sedimentation column

				8) Ball mill        9) Double pipe heat exchanger

				10) Heat exchanger steam-air with extended surface  11) Shelf dryer

				12) Continuous packed distillation column

				13) Cascade of mixed reactors   14) Reverse osmosis

				15)  Packed absorption column





CEP

		Subject Title				Chemical Engineering Project										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/1/0 credit with grade

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physical Chemistry I, Unit Operations I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-elasticity. Anisotropic materials.

		2.		Unit Operations I to practical and more complex problems, e.g., problems consisting of

		3.		several unit operations, problems requiring more advanced methodologies of solution than

		4.		those used in the basic course of chemical engineering etc. Assigned projects simulate (on

		5.		the level corresponding to the knowledge of students) real industrial problems in production

		6.		plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the

		7.		team-work. The project is comprehensive and it includes problem analysis, selection of the

		8.		suitable method of solution, survey of required data and the actual solution of the problem.

		9.		Students have to prepare the report describing the problem, its solution and results and this

		10.		report has to be defended in the final consultation with the professor, who supervised the

		11.		progress of the work during the semester.

		12.

		13.

		14.





UO2

		Subject Title				Unit Operations of Chemical Engineering II										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

		2.		Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

		3.		Single-phase flow through porous material, pressure drop. Multi-phase flow.

		4.		Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

		5.		Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

		6.		Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

		7.		Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

		8.		Mass transfer by convection and diffusion. Mass transfer between phases.

		9.		Mass transfer in staged and continuous separation processes.

		10.		Continuous rectification of binary and multicomponent mixtures.

		11.		Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

		12.		Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow.

		13.		Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

		14.		Adsorption and chromatography. Crystallization from solutions. Crystallizers.





EMBP

		Subject Title				Engineering Methods in Biological Processes										Number		409xxx

		Semester:				B5, M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Elements of cell biology.

		2.		Enzymes: structure, mechanism of action, kinetics, immobilization, applications.

		3.		Elementary cell physiology.Metabolic control.Metabolic pathways.Energy production in cells.

		4.		Elements of genetic engineering. Genetically modified organisms.

		5.		Cell growth, batch and continuous cultures. Kinetics of microbial growth.

		6.		Structured and unstructured models of cell growth. Mass-transport and cell growth.

		7.		Stoichiometry and energy aspects of cell growth. Stoichiometry of product formation.

		8.		Metabolic flux analysis. Control of metabolic pathways, metabolic engineering.

		9.		Fermenters and bioreactors. Choice of cultivation method. Batch and continuous cultivation.

		10.		Choice of bioreactor, scale-up, control. Modelling of bioreactors.

		11.		Isolation and purification of microbial products.

		12.		Mixed microbial populations in nature and industry. Modelling and analysis, applications.

		13.		Bioprocesses based on application of plant cell cultures. Reactors, cultivation methods.

		14.		Bioprocesses based on application of mammalian cell cultures. Reactors, cultivation methods.





EPCI

		Subject Title				Environmental Protection in Chemical Industry										Number		409xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Impact of process industries upon the environment, food cycle, energy sources.

		2.		Methods of environmental engineering, physical and chemical processes.

		3.		Air pollution control, global imlications of air pollution.

		4.		Gaseous, vapourous and solid particulate pollutants.

		5.		Solid particles characteristics, particle size distribution, efficiency of separation.

		6.		Control devices for particulate contamitants, gravitational settlers.

		7.		Centrifugal collectors, wet collectors, fabric filtration, electrostatic precipitation.

		8.		Absorption and chemisorption used in environmental protection.

		9.		Adsorption, continuous and batch arrangement, condensation and combustion.

		10.		Water quality requirements, sedimentation, filtration, calculation of settlers.

		11.		Coagulation, influence of mixing on flocculation, power input of various mixers.

		12.		Biochemical water treatment, biodegradable organic wastes, biological oxygen demand.

		13.		Dissolved oxygen balance, aeration capacity calculation.

		14.		Solid waste management.





FMHT1

		Subject Title				Fluid Mechanics and Heat Transfer - I										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction to fluid mechanics, history. Hydrostatics.

		2.		Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

		3.		Conservation of mass, linear momentum and energy. Inviscid flow.

		4.		Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

		5.		Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

		6.		Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

		7.		Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

		8.		Introduction to heat transfer. One-dimensional steady-state heat conduction.

		9.		Unsteady-state one-dimensional heat conduction. Fourier method.

		10.		Heat convection in laminar fluid flows.

		11.		Heat transfer at film condensation and free convection.

		12.		Heat transfer in turbulent flows. Methods of analogy.

		13.		Heat radiation, fundamental concepts and relations.

		14.		Radiation shields, effects of radiation on measurement of flowing gas temperature.





SPCE

		Subject Title				Semestral Project in Chemical Engineering										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Students work individually on topics, which they choose from the list of topics offered and

		2.		authorized by Institute, and are led by a supervisor. A brief written report on results of work is

		3.		required, as well as a public presentation in closing seminar. Final evaluation depends on a

		4.		grade proposed by the project supervisor and on the level of presentation of results.

		5.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





UO3

		Subject Title				Unit Operations of Chemical Engineering III										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Unit Operations od Chemical Engineeering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Phenomena described by distribution functions. Random processes, basic concepts.

		2.		Nonideal flow, distribution of residence times, dispersion coefficients.

		3.		Crystallisation - basic principles, phase equilibria, fractional crystallization.

		4.		Population balances,  crystal size distributions and sieve analysis.

		5.		Adsorption - simple theory of solute moving through bed, adsorption and desorption waves.

		6.		Effect of longitudinal dispersion and transport from mobile to stagnant fluid in porous particles.

		7.		Models of linear and nonlinear sorption.

		8.		Ionic exchange and electroforetic separation methods.

		9.		Selection and arrangement of separation methods, criteria for selection.

		10.		Recycling and regeneration.

		11.		Combined processes and multifunctional apparatuses, reaction and separation.

		12.		Strategy of process design and its synthesis.

		13.		Optimization by parameter selection.

		14.		Optimization by choices from alternatives.





SWCE

		Subject Title				Software for Chemical Engineers										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Basic skils concerning the work on PC under OS Windows.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Types of software products. SW life cycle. Chemical engineering problems and their solution with SW.

		2.		General approach to the design of SW. Analysis of the problem and conceptual design.

		3.		Programming languages, their types. Characteristics and typical use of most common languages. Processing of the program source code. Compilers and linkers.

		4.		Programming technologies for effective development of programs. Structured programming.

		5.		Programming language FORTRAN - architecture, construction of a program, data types, declarations, expressions.

		6.		Programming language FORTRAN - commands, input/output operations.

		7.		Work in the integrated environment of DIGITAL (Compaq) Visual Fortran.

		8.		Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, NAG, etc.

		9.		Integrated mathematical software - generally. Numeric, symbolic and graphical operations.

		10.		System Polymath, purpose and utilisation.

		11.		System Maple - environment and basic operations.

		12.		System Maple - solution of chemical engineering problems.

		13.		System MATLAB - environment and basic operations.

		14.		System MATLAB - solution of chemical engineering problems.





ACET

		Subject Title				Applied Chemical Engineering Thermodynamics										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Calculus, Basic Thermodynamics

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Critical behaviour of pure substances, estimation of critical properties of fluids

		2.		The virial equation of state, cubic equations of state (pure fluids)

		3.		Acentric factor and generalised form of cubic equations of state,equations of state for liquids 
Thermodynamic properties of substances in ideal gas state

		4.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		5.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		6.		Equilibrium in two-phase one-component systems, enthalpy of evaporation

		7.		Mixtures of fluids, mixing rules, pseudocritical properties of mixtures

		8.		Volumetric properties of mixtures of the fluids

		9.		Thermodynamic properties of the mixtures of fluids from cubic equations of state

		10.		Fugacity and activity of the component in the mixture, reference state, excess properties

		11.		Vapour-liquid equilibrium

		12.		Gas-liquid equilibrium

		13.		Liquid-liquid equilibrium

		14.		Estimation of transport properties of liquids





MTP

		Subject Title				Mass Transfer Processes										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/3 Ex

		Credit:				7

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





PSD

		Subject Title				Process and System Design										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Theory of systems and  chemical engineerig. Team work. Computers in process design.

		2.		Graphs, flowsheets, process flow diagramms.

		3.		Balance calculation based on specified  data.Overdetermined and underdetermined systems.

		4.		Balance calculation based on measured data. Reconciliation.Design of measurements. Information systems

		5.		Modelling of unit operations.Linear, rigorous,short-cut, fuzzy models.

		6.		Steady state simulation. Sequential-modular approach.Equation oriented approach.

		7.		Physical-chemical models for simulation. Databases for chemical-physical data.

		8.		Architecture of some commercial simulation programms (ASPEN Plus)

		9.		Cost engineering calculations.

		10.		Optimisation of chemical engineering processes.

		11.		Synthesis. Heuristical and evolutional algorithms.

		12.		Design of heat exchanger networks

		13.		Batch and periodical processes. Dynamic balance calculation. Dynamic simulation.

		14.		Conceptual and detailed process design





SL1

		Subject Title				Specialized Laboratory I										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this course is to introduce students to research activities of the Department of

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.





MTPMM

		Subject Title				Mass Transfer Processes for Mathematical Modelling										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





FMHT2

		Subject Title				Fluid Mechanics and Heat Transfer - II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Fluid Mechanics and Heat Transfer - I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Conservation of mass, linear momentum and energy. Potential flows.

		2.		Viscous flows. Navier-Stokes equations and its advanced applications.

		3.		Flow over immersed bodies and boundary layers - I.

		4.		Flow over immersed bodies and boundary layers - II.

		5.		Modelling of turbulence, characteristic measures, approaches to study of turbulence.

		6.		Multiphase flows.

		7.		CFD applications. Fractals and chaos theory in hydrodynamics.

		8.		Steady-state heat conduction, finned surfaces, internal heat sources.

		9.		Multidimensional steady-state heat conduction, shape factor.

		10.		Multidimensional unsteady-state heat conduction.

		11.		Approximate methods in heat conduction problems.

		12.		Laminar thermal boundary layer.

		13.		Heat radiation, closed systems of grey surfaces.

		14.		Elementary problems of heat radiation in semi-transparent environments.





SPB

		Subject Title				Separation Processes in Biotechnology										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Classification of separation processes. Phase equilibria. Equilibrium separation stage.

		2.		Liquid-liquid extraction. Super-critical extraction, leaching and pertraction.

		3.		Distillation and rectification.

		4.		Adsorption separation processes, ion-exchange methods, chromatographic techniques.

		5.		Counter-current adsorption processes. Simulated moving-bed technique.

		6.		Gel chromatography, affinity chromatography.

		7.		Filtration and centrifugation.

		8.		Membrane separation processes: micro- and ultra-filtration, reverse osmosis, dialysis.

		9.		Membrane distillation and pervaporation.

		10.		Membrane gas separations. Liquid membranes.

		11.		Electro-membrane separation processes. Electrodialysis.

		12.		Electrophoresis and isoelectrical focusing.

		13.		Drying and lyofilization.

		14.		Precipitation and crystallization.





PE

		Subject Title				Product Engineering										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

		2.		Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

		3.		Polydisperse systems and their characterization. Method of population balances.

		4.		Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

		5.		Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

		6.		Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

		7.		Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

		8.		Production of various dispersions in food industry. Detergents, paints and varnishes.

		9.		Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

		10.		Polymers, their molecular and meso-scopic architecture. Processing of plastics.

		11.		New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

		12.		Materials for tissue engineering. Cellular structure of materials and biomaterials.

		13.		Nano-structured materials. Surface modification of materials, deposition of surface layers.

		14.		Primary to quaternary recyling of material and energy content of wastes.





PSR

		Subject Title				Process Safety and Reliability										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Nature of the accident process. Acceptable risk.

		2.		Accident and loss statistic.Three significant disasters.

		3.		Toxicology.Models of dose:response curves.Probits.

		4.		MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors.

		5.		Vaporation rate of liquid  during vessel filling.Ventilation.

		6.		Source models for releases of vapours and liquids through holes and pipes.

		7.		Toxic release and dispersion models.Pasquill-Gifford model.

		8.		Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

		9.		Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and fires.

		10.		Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

		11.		Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

		12.		Event trees.Fault trees.

		13.		Case histories. Human error function.Learning from accidents.

		14.		Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.





RBE

		Subject Title				Reactor and Bioreactor Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				4/2/0 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mass and energy balances of reacting systems.

		2.		Kinetics and stoichiometry of chemical reactions; design of isothermal reactors.

		3.		Complex chemical reactions, reaction mechanisms.

		4.		Measurement and evaluation of kinetic data.

		5.		Design of non-isothermal reactors; steady state and dynamic behaviour.

		6.		Diffusion and reaction in porous catalyst.

		7.		Catalytic reactors.

		8.		Distribution of residence times in chemical reactors; nonlinear reactors.

		9.		Biotechnology and bioengineering; production of insuline.

		10.		Kinetics of cell growth, batch and continuous culture, structured models.

		11.		Bioreactors; enzyme reactors; chemostat; fed-batch bioreactor.

		12.		Immobilized enzyme and cell systems; diffusion limitation.

		13.		Isolation and separation of biological product.

		14.		Fermentation of baker yeast and production of monoclonal antibodies.





SL2

		Subject Title				Specialized Laboratory II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to involve graduate students deeper in research activities of the

		2.		department. They learn basic principles of scientific work, methods of

		3.		obtaining and processing data and presentation of  results.  Students work on problems, that

		4.		they choose from the list offered and approved by the department. Each student is supervised

		5.		by an appointed staff member. Students typically continue to solve problems of Spec. Lab. I .

		6.		A brief written report is required as well as public presentation of the results at a  closing

		7.		micro-conference of all students.

		8.		The evaluation combines the grade proposed by the supervisor and the level of presentation

		9.		of results.

		10.

		11.

		12.

		13.

		14.





PD

		Subject Title				Process  Design										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Process and System Design

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Problem formulation.

		2.		Conceptual process design.

		3.		Application of commercial simulation programs.

		4.		Elaboration of project.Consultation.

		5.		Controlling day.

		6.		Elaboration of project.Consultation.

		7.		Excursions.Exhibitions. Contact with practice.

		8.		Elaboration of project.Consultation.

		9.		Elaboration of project.Consultation.

		10.		Elaboration of project.Consultation.

		11.		Working out of written report.

		12.		Controlling day.

		13.		Submission of report.

		14.		Defence of submitted report. Examination.





IDS

		Subject Title				Information and Database Systems										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Examples of database and information systems. Area of interest.

		2.		Mathematical background (relations, relational algebra, relational calculus).

		3.		Systematic development of database and information systems, degrees of formalization and abstraction.

		4.		Real world and the analyses of the area of interest. Gaining knowledge about data, information, dataflows, workflows, functions, states, decisions.

		5.		Conceptual design. Entities, occurrences of entities, attributes, domains, relations. ER diagrams, DF diagrams and other schemes for conceptual modeling. CASE systems.

		6.		Implementation design. Database models.

		7.		Relational databases. Normalization of data structures, normal forms. Integrity conditions.

		8.		Object oriented databases and their design.

		9.		Physical database implementation design. Implementation phase.

		10.		Environments for the development of database systems. Specialized database languages.

		11.		Development environments under OS Windows. Interactive work, programming.

		12.		Database languages SQL and 4GL.

		13.		Database servers and the architecture client-server. MySQL and MS SQL Server.

		14.		Utilization of database systems in computer networks with concurrent access. Protection of data and preservation of their consistency.





ECFI

		Subject Title				Equipment of Chemical and Food Industry										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Most common types of devices. Design, operation and intensification of apparatuses.

		2.		Construction materials.

		3.		Pipeline nets, fittings and valves.

		4.		Equipment for transport of liquids.

		5.		Equipment for transport of gas.

		6.		Stirring devices for liquid, standard type mixers.

		7.		Heat exchanger - pipe exchanger.

		8.		Heat exchanger - plate and spiral exchanger.

		9.		Evaporators.

		10.		Absorption and rectification plants.

		11.		Extractive plants.

		12.		Dryers.

		13.		Reactors.

		14.		Excursion.





FEE

		Subject Title				Fudamentals of Environmental Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I, II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Environmental protection, international standards state policy in environmental protection.

		2.		Air pollutants separation, origin of air pollutants and their categorization.

		3.		Emision of sulfur dioxide, technologies of removal.

		4.		Emision of nitrogen oxides, technologies of removal.

		5.		Separation of volatile organic comounds.

		6.		Adsorption of gaseous and liquid pollutants.

		7.		Solid particle pollution, sources and separation.

		8.		Waste water mechanical treatment.

		9.		Aerobic and nonaerobic water treatment.

		10.		Solid waste management and treatment technologies.

		11.		Land disposal of solid wastes.

		12.		Incineration of solid wastes.

		13.		Noise pollution and noise control.

		14.		Excursion to a selected chemical plant.





HPL

		Subject Title				Higher Programming Languages										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Active knowledge of programming in some higher programming language.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. General aspects of software development. Software life cycle.

		2.		Theory of formal systems. Abstract alphabet. Symbols. Post production systems.

		3.		Theory of programming languages, their types. Syntactical and semantic description.

		4.		Programming technologies and their relation to programming languages. Structured and object oriented programming.

		5.		Algorithms, formal description and realisation in a program. General theory of algorithms.

		6.		Automation of programming, integrated development systems. Visual tools.

		7.		Languages of the FORTRAN type (77, 90 a 95).

		8.		Programming language BASIC and its various implementations. Higher generations of BASIC.

		9.		Programming language PASCAL and particular implementations.

		10.		Programming language C, its significance and basic properties.

		11.		Programming language C++, significance and basic properties. Difference between C and C++. Further development - language C#.

		12.		Object oriented a visual programming in C++. Development of Windows applications.

		13.		Visual Basic and visual programming. Development of Windows applications. Standard objects.

		14.		Languages for Artificial Intelligence. Prolog and LISP.





UCN

		Subject Title				Utilisation of Computer Networks										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Computer networks in our everyday life.

		2.		Data communication. Computer networks - basic principles. Network architectures.

		3.		Network services, layered architecture, OSI model, network protocols, TCP/IP.

		4.		LAN and WAN networks. Topology and hardware. Access methods. Ethernet, Arcnet, Token Ring.

		5.		Architecture and principals of operating systems. Network OS. Novell Netware.

		6.		Operation system UNIX, architecture and utilisation. Networks and UNIX.

		7.		Networks and standard operating systems Windows (Windows 95, 98, Me, 2000, NT, XP).

		8.		Internet - history, principals, structure, utilisation, future. Data protection. Ethics and Internet.

		9.		Means for connecting into computer networks and their usage (Telnet, FTP, NFS).

		10.		Information and other services within Internet. Electronic mail, WWW. Web Browsers.

		11.		Methodology for search using information resources on Internet. Portals.

		12.		Development of Web pages, languages for Web design. HTML and XML.

		13.		Advanced tools for Web design - scripts and special languages (Java, Javascript, PHP).

		14.		Computer graphics and its usage for Web design. Graphical editors.
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LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FChI		Fyzikální chemie I		PCI		Physical Chemistry I		YES

		FChII		Fyzikální chemie II		PCII		Physical Chemistry II		YES

		FChIII		Fyzikální chemie III		PCIII		Physical Chemistry III		YES

		CIT		Chemicko-inženýrský termodynamika		CET		Chemical Engineering Thermodynamics		YES

		ECh		Elektrochemie		EC		Electrochemistry		YES

		FR		Fázové rovnováhy		PE		Phase Equilibria		YES

		FChV		Fyzikálně-chemické veličiny a jejich měření		PCQ		Physico-Chemical Quantities and their Measuremements		partly

		FChVl		Fyzikálně-chemické vlastnosti látek		PCP		Physico-Chemical Properties of Substances		YES

		FKCh		Fyzikální a koloidní chemie		PCC		Physical Chemistry of Colloidal Systems		YES

		FChFR		Fyzikální chemie dějů na fázových rozhraních		PCPB		Physical Chemistry of Phase Boundaries		YES

		FChEEP		Fyzikální chemie energetických a elektrochemických procesů		PCEEP		Physical Chemistry of Energy and Electrochemical Processes		YES

		FChMKS		Fyzikální chemie makromolekulárních a koloidních soustav		PCMCS		Physical Chemistry of Macromolecular and Colloidal Systems		YES

		FChVR		Fyzikální chemie vodných roztoků		PCAS		Physical Chemistry of Aqueous Solutions		YES

		ChK		Chemická kinetika		CK		Chemical Kinetics		YES

		ChR		Chemická rovnováha		CE		Chemical Equlibria		YES

		KCh		Koloidní chemie		CCS		Chemistry of Colloidal Systems		YES

		LFR		Laboratoř fázových rovnováh		LPE		Laboratory of Phase Equilibria		YES

		LFChTOP		Laboratoř fyzikální chemie-technologie ochrany prostředí		LPCTEP		Laboratory of Physical Chemistry-Technology of Environment Protection		YES

		LFchI		Laboratoř fyzikální chemie I		LPCI		Laboratory of Physical Chemistry I		YES

		LFchII		Laboratoř fyzikální chemie II		LPCII		Laboratory of Physical Chemistry II		YES

		LSMFCh		Laboratoř speciálních metod fyzikální chemie		LSMPC		Laboratory of Special Methods of Physical Chemistry		YES

		OMTZP		Odhadové metody pro technologie a životní prostředí		EMTE		Estimation Methods for Technology and Environment		YES

		PS		Počítačové simulace		CS		Computer Simulations		YES

		ST		Statistická termodynamika		ST		Statistical Thermodynamics		YES

		SCTVT		Stavové chování a termodynamické vlastnosti tekutin		SBTPT		State Behaviour and Thermodynamic Properties of Fluids		YES

		SVM		Struktura a vlastnosti molekul		SPM		Structure and Properties of Molecules		YES

		VMFCh		Výpočetní metody fyzikální chemie		CMPC		Calculation Methods of Physical Chemistry		YES

		ZKCh		Základy kvantové chemie		BPQC		Basic Principles of Quantum Chemistry		YES

		ZTFChP		Základy tvorby fyzikálně-chemických projektů		BPCP		Basics of Physico-Chemical Projects		YES



SUBJECTS
 OF THE DEPARTMENT OF PHYSICAL CHEMISTRY



PCI

		Subject Title				Physical Chemistry I										Number		403xxx

		Semester:				B3

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Basic terminology, thermodynamic system, thermodynamic process, state properties.

		2.		State behaviour of gases, equation of state of ideal gas. Real gas and its behaviour.

		3.		1st law of thermodynamics. Internal energy, heat, work.

		4.		Enthalpy, heat of reaction, standard enthalpy of formation. Hess and Kirchhoff's laws.

		5.		2nd law of thermodynamics, entropy. Entropy changes on selected processes.

		6.		Helmholtz and Gibbs energy, their significance. 3rd law of thermodynamics.

		7.		Partial molar quantities, activity, chemical potential, standard states.

		8.		Material balance of chemical reactions. Equilibrium constant. Equilibria in electrolyte systems.

		9.		Equilibrium composition. Reactions in gaseous phase.

		10.		Galvanic cells, symbols, usage, Nernst equation.

		11.		Basic terminology of chemical kinetics, reaction rate, integration of rate equations.

		12.		Phase equilibria in single-component systems, Clapeyron equation.

		13.		Gibbs phase law, vapour-liquid equilibrium in ideal systems, phase diagrams.

		14.		Solubility of gases in liquids, equilibria in condensed systems.





PCII

		Subject Title				Physical Chemistry II										Number		403xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Real behaviour of gases, liquids and their mixtures (virial and multiconstant equations of state, CS theory).

		2.		Application of the 1st law of thermodynamics, temperature and pressure dependence of state functions.

		3.		Consequences of the 2nd law of thermodynamics, efficiency of heat engines, heat pumps.

		4.		Irreversible processes, Joule-Thomson coefficient, inversion temperature, condensation of gases.

		5.		Energetics of chemical reactions, reaction heat and methods for its determination.

		6.		Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

		7.		Yield of chemical reaction, decompositions of soulid substances, simultaneous equilibria.

		8.		Theory of electrolytical dissociation, equilibria in electrolyte solutions, pH, solubility constants.

		9.		Equilibrium electrochemical cells, classification, cells as energy sources.

		10.		Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

		11.		Ternary systems, Nernst distribution law, phenomena on phase boundaries.

		12.		Diffusion, migration of ions in electric field, conductivity, Kohlrausch law.

		13.		Kinetics of chemical reactions, kinetic experiment and its evaluation.

		14.		Mechanism of chemical reactions, catalysis, photochemistry. Basic types of chemical reactors.





PCIII

		Subject Title				Physical Chemistry III										Number		403xxx

		Semester:				M1

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Introduction, macroskopic and microscopic description, thermodynamics.

		2.		Quantum mechanics: Schrödinger equation, energy of molecules.

		3.		Principles of quantum mechanics: approximations, properties of wave function.

		4.		Elektric properties of molecules: dipol momenta and polarizability of molecules.

		5.		Magnetic properties of moleculesl: diamagnetism and paramagnetism.

		6.		Atomic and molecular spectra.

		7.		Postulates of statistical themodynamics.

		8.		Partition function and thermodynamic quantities.

		9.		Thermodynamic properties of ideal gas.

		10.		Intermolecular forces: nonpolar, polar, symetric and linear particles.

		11.		Real gases and liquids. Virial equation of state.

		12.		Computer experiments. Monte Carlo and molecular dynamics.

		13.		Kinetic theory: introduction.

		14.		Transport properies: flow of idael gas, diffusion, heat conductivity,  viscosity.





CET

		Subject Title				Chemical Engineering Thermodynamics										Number		403xxx

		Semester:				B5

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Thermodynamic systems, variables, units, description of states.

		2.		State behaviour of fluids (ideal gas, real gas, liquids, mixtures).

		3.		Classification of thermodynamic processes.

		4.		Changes of energy work and heat. Internal energy an enthalpy.

		5.		Thermochemistry.

		6.		Thermodynamic laws and their implications.

		7.		Chemical equilibrium. Spontaneous chemical reaction

		8.		Equilibrium constant of chemical reaction. Response of equilibria to the conditions.

		9.		Chemical equilibrium with enthalpy balance.

		10.		Phase equilibria of pure substances. Classification of phase transitions.

		11.		Gibbs phase rule. Phase diagrams.

		12.		Phase equilibria in one-component systems (fusion, vaporization, sublimation)

		13.		Phase equilibria in two-component systems. VLE, LLE, SLE.

		14.		Phase equilibria in multi-component systems.





EC

		Subject Title				Electrochemistry										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Processes taking part on electrodes.

		2.		Electric double layer and its structure, adsorption, potentials and thermodynamics.

		3.		Mass transfer, reversibility.

		4.		Kinetics of electrode reactions.

		5.		Classification of electrochemical techniques and methods.

		6.		Potentiostatic methods (chronoamperometry, chronocoulometry, polarography).

		7.		Pulsing methods with analytical utilization.

		8.		Stripping  analysis.

		9.		Galvanostatic methods.

		10.		Cyclic voltammetry, rotating electrodes.

		11.		AC - techniques and measurement of faradaic impedance.

		12.		Coulometry and preparative electrolysis.

		13.		Combination of electrochemistry with other methods.

		14.		Optical electrochemistry, photoelectrochemistry, electrochemiluminiscence.





PE

		Subject Title				Phase Equilibria										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				State Behaviour and Thermodynamic Properties of Fluids

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Mixing, excess and solution properties.

		2.		Partial molar quantities in liquid and solid solutions.

		3.		Chemical potential, fugacity, activity and standard states.

		4.		Thermodynamic stability, general equations of phase equilibria.

		5.		Thermodynamic solution models: athermal, regular solution, local composition, chem. interaction.

		6.		Vapor-liquid equilibrium: experiment, consistency, correlation.

		7.		Vapor-liquid equilibrium: calculation and estimation.

		8.		Vapor-liquid equilibrium at high pressures, retrograde phenomena.

		9.		Solubility of gases in liquids: experiment and thermodynamic description.

		10.		Solubility of gases in liquids: effects of temperature and pressure, estimation.

		11.		Liquid-liquid equilibrium: experiment, calculation and correlation in binary systems.

		12.		Liquid-liquid equilibrium in multicomponent systems.

		13.		Solid-liquid equilibrium: experiment, phase diagrams.

		14.		Solid-liquid equilibrium: calculations for immiscible, miscible, and compound-forming solids.





PCQ

		Subject Title				Physico-Chemical Quantities and their Measuremements										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Temperature scales, their definitions and applications.

		2.		Definition of thermodynamic temperature and its units.

		3.		Methods for accurate measurements of temperature and electric resistance. Thermometeres, thermocouples.

		4.		Concept of pressure. Pressure generation, pressure standards.

		5.		Measurement of pressure, mechanical and electrical transducers.

		6.		Vacuum. Vacuum generation, vacuum pumps, measurement of low pressures.

		7.		Methods for measurements of volumetric properties. Direct PVT methods.

		8.		Pycnometers, application of methods, examples of PVT devices.

		9.		Indirect methods (vibrating-tube densimeter, buoyancy methods, speed-of-sound methods).

		10.		Analysis of effects related to density (temperature, pressure, sample purity).

		11.		Heat. Measurements of heat effects, calorimetry.

		12.		Methods of purification. Methods for evaluation of purity of samples.

		13.		Laboratory excercises.

		14.		Excursion at the Department of Physical Chemistry (selected experimental techniques).





PCP

		Subject Title				Physico-Chemical Properties of Substances										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/4 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Physico chemical data.How to get them and how to use them.

		2.		Identification of chemical compounds and their mixtures (graphic, textual, electronic).

		3.		Primary, secondary and tertiary chemical literature .

		4.		Periodical abstract journals, Chemical Abstracts Service.

		5.		Non-periodical abstract literature (Gmelin, Beilstein).

		6.		Basic rules of sophisticated storage and retrieval of data.

		7.		Sorting, indexing, keys.

		8.		Utilization of relational data base management systems.

		9.		Databases of physico chemical data.

		10.		Data sharing and exchange.

		11.		Network protocols.

		12.		Retrieval of data on internet.

		13.		Development of web documents.

		14.		Web project.





PCC

		Subject Title				Physical Chemistry of Colloidal Systems										Number		403xxx

		Semester:

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics II

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Real behaviour of gases, liquids and their mixtures. Application of the First Law of thermodynamics.

		2.		Consequences of the Second Law of thermodynamics. Efficiency of heat engines. Heat pumps.

		3.		Irreversible processes. Joule-Thomson coefficient, inversion temperature. Condensation of gases.

		4.		Energetics of chemical reactions. Reaction heat and methods for its determination.

		5.		Spontaneous changes and Gibbs energy. Chemical equilibrium in real systems.

		6.		Yield of chemical reaction. Decompositions of solid substances. Simultaneous equilibria.

		7.		Equilibria in electrolyte solutions, pH, solubility product. Galvanic cells.

		8.		Phase equlilibria in real binary systems (l-g, l-l, s-l).Colligative properties.

		9.		Ternary systems, Nernst distribution law.

		10.		Diffusion. Migration of ions in electric field. Conductivity. Kohlrausch's law.

		11.		Kinetics of chemical reactions, kinetic experiment and its evaluation.

		12.		Mechanism of chemical reactions. Catalysis. Photochemistry. Basic types of chemical reactors.

		13.		Interfacial phenomena, adsorption.

		14.		Classification of dispersed systems, sedimentation. Membrane equilibria. Electrokinetic phenomena.





PCPB

		Subject Title				Physical Chemistry of Phase Boundaries										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		The balance equations

		2.		Thermodynamics of open systems

		3.		Fundamentals of non-equilibrium thermodynamics

		4.		Electrokinetic phenomena

		5.		Liquid-junction potential

		6.		Membrane equilibria

		7.		Water transport through a membrane

		8.		Transport phenomena

		9.		Methods of the diffusion coefficients determination

		10.		Membrane separation processes

		11.		Determination of transport parameters of membranes

		12.		Surface phenomena

		13.		Adsorption

		14.		Methods of sorption determination





PCEEP

		Subject Title				Physical Chemistry of Energy and Electrochemical Processes										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Preface, basic definitions and concepts

		2.		State behaviour

		3.		Stae behaviour, complex equations of state, liquids

		4.		Basic thermodynamics

		5.		Thermochemistry

		6.		Thermodynamics of real fluids

		7.		Thermodynamics of real fluids

		8.		Thermodynamics of phase equilibria

		9.		Thermodynamics of electrolyte solutions

		10.		Equilibria of electrolyte solutions

		11.		Electrochemical cells, overpotential, electrode potential

		12.		Kinetics of electrode processes, impedance spectroscopy

		13.		Polarization

		14.		Membrane potentials, ionexes





PCMCS

		Subject Title				Physical Chemistry of Macromolecular and Colloidal Systems										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Classification of colloidal systems.

		2.		Kinetic properties of dispersion systems.

		3.		Sedimentation and sedimentation equlibria. Viscosity.

		4.		Rayleigh scattering - principles and applications.

		5.		X - ray diffraction. Quasielastic light scattering.

		6.		Polymers: Flory - Huggins equation.

		7.		Phase separation in solution of polymers.

		8.		Conformation of macromolecules: Helices and Coils.

		9.		Thermodynamic and transport properties of dilute solutions of polymers.

		10.		Distribution functions and average molar mass of polymers.

		11.		Macromolecular gels.

		12.		Micelle colloids: formation, structure and properties.

		13.		Heterogeneous dispersions, their rise and stability.

		14.		Lyophobic sols and gels.





PCAS

		Subject Title				Physical Chemistry of Aqueous Solutions										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Water and aqueous solutions (occurrence, environmental aspects, structure, physico-chemical properties)

		2.		State behaviour and thermodynamic data for water

		3.		Behaviour of water in the critical region

		4.		Transport properties of water (viscosity, thermal conductivity, speed of sound)

		5.		Electric and dielectric properties of water (ion product, conductivity, dielectric constant)

		6.		Thermodynamics of solutions (concentrations, standard states, activity and osmotic coefficients)

		7.		Thermodynamics of solutions (volumetric and thermal properties, experimental techniques)

		8.		Solvent-solute interactions (Born equation, solutions structure)

		9.		Ionic interactions and activity coefficients

		10.		Standard thermodynamic quantities (quantities of formation, Helgesson's model, fluctuation theory)

		11.		Solubility in water (organic substances, gases, non-electrolytes in solutions of electrolytes)

		12.		Equilibria L-L, L-G, S-L, S-G in wide ranges of temperature and pressure

		13.		Critical behaviour of mixtures and solutions

		14.		Dilute solutions in the vicinity of critical point of water





CE

		Subject Title				Chemical Equilibria										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Stoichiometry and mass balance equations.

		2.		Equilibrium conditions in the stoichiometric form.

		3.		Chemical equilibrium calculations for a simple system.

		4.		Equilibrium calculations when a condensed solution is present.

		5.		Influence of reaction conditions on the equilibrium.

		6.		Looking for the optimal reaction conditions for a simple system.

		7.		Mathematical tools (method of Lagrangian multipliers).

		8.		Mathematical tools (Kuhn-Tucker conditions).

		9.		Equilibrium conditions in the non-stoichiometric form.

		10.		Algorithm for calculation of chemical equilibria for heterogeneous systems.

		11.		Choice of the first approximation.

		12.		Solution of the complex problem.

		13.		Interpretation of results of chemical equilibrium calculations.

		14.		Input thermochemical data





CK

		Subject Title				Chemical Kinetics										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Reaction rate, kinetic equations .

		2.		Temperature dependence of reaction rates.

		3.		Theories of chemical kinetics.

		4.		Kinetic analysis of homogeneous reactions.

		5.		Simultaneous homogeneous reactions.

		6.		Reaction mechanism .

		7.		Homogeneous flow reactions.

		8.		Isothermal and adiabatic homogeneous flow reactors.

		9.		General catalysis.

		10.		Heterogeneous catalysis.

		11.		Catalytic reactors.

		12.		Kinetic analysis of heterogeneous reactions .

		13.		Homogeneous catalysis.

		14.		Kinetics of enzymatic reactions.





CCS

		Subject Title				Chemistry of Colloidal Systems										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Classification of colloidal systems. Distribution functions of particle sizes.

		2.		Properties of phase boundaries - interface and surface tension

		3.		Curved interfaces, capilary phenomena

		4.		Surface films

		5.		Adsorption on solid surfaces

		6.		Electrical properties of phase boundaries.

		7.		Kinetic properties of dispersion systems determined by the thermal motion.

		8.		Osmosis and membrane equilibria.

		9.		Sedimentation and sedimentation equilibria. Viscosity.

		10.		Optical properties of disperzion systems.

		11.		Lyophobic sols.

		12.		Emulsions, foams, aerosols, solid sols.

		13.		Associative (micellar) colloids.

		14.		Colloidal solutions of polymers, gels.

				Klasifikace disperzních soustav. Distribuční funkce velikosti částic.

				Vlastnosti fázových rozhraní - povrchové a mezifázové napětí.

				Zakřivená fázová rozhraní, kapilární jevy.

				Povrchové filmy.

				Adsorpce na tuhých površích.

				Elektrické vlastnosti fázových rozhraní.

				Kinetické vlastnosti disperzních soustav odvozené z tepelného pohybu.

				Osmóza a membránové rovnováhy

				Sedimentace a sedimentační rovnováha. Viskozita.

				Optické vlastnosti disperzních systémů.

				Lyofobní soly

				Emulze, pěny, aerosoly a tuhé soly.

				Asociativní (micelární) koloidy.

				Koloidní roztoky vysokomolekulárních látek, gely.





LPE

		Subject Title				Laboratory of Phase Equilibria										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/4

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Ebulliometric determination of vapor pressures of pure liquids.

		2.		Limiting activity coefficients by the inert gas stripping method.

		3.		Limiting activity coefficients by comparative ebulliometry.

		4.		Turbidimetric determination of liquid-liquid equilibrium in binary systems.

		5.		Determination of liquid-liquid equilibria in ternary systems by the direct analytical method.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LPCTEP

		Subject Title				Laboratory of Physical Chemistry-Technology of Environment Protection										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Solubility of gases in liquids.

		2.		Diffusion coefficients of electrolytes by the capillary method.

		3.		Heat capacities of liquids.

		4.		Calibration of resistance thermometers.

		5.		Henry's law constants of VOCs in water.

		6.		Vapor-liquid equilibrium in binary systems.

		7.		Determination of activation energy for first-order and second-order chemical reactions.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LPCI

		Subject Title				Laboratory of Physical Chemistry I										Number		403xxx

		Semester:				B3

		Weekly Load and Assessment:				0/0/4

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Ideal-gas equation of state - determination of molar mass by V. Meyer's method

		2.		One-component phase equilibrium - saturated vapor pressure of liquids

		3.		Phase diagrams of two-components condensed system - solid-liquid equilibrium

		4.		Colligative properties - freezing point depression

		5.		Temperature dependence of solubility of salts

		6.		Calorimetry I - heat of solution of inorganic salts

		7.		Calorimetry II - enthalpy of combustion

		8.		Kinetics of first-order reaction

		9.		Conductivity of electrolytes - solubility product, infinite-dilution molar conductivity

		10.

		11.

		12.

		13.

		14.





LPCII

		Subject Title				Laboratory of Physical Chemistry II										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/3

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Two-components phase equilibrium - vapor-liquid equilibrium

		2.		Phase diagram of three-components condensed system - liquid-liquid equilibrium

		3.		Partial molar volumes in binary system

		4.		Measurement of cell electromotive force - determination of activity coefficient of electrolyte

		5.		Kinetics of second-order reaction

		6.		Activation energy of first- and second-order reactions

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





LSMPC

		Subject Title				Laboratory of Special Methods of Physical Chemistry										Number		403xxx

		Semester:

		Weekly Load and Assessment:				0/0/8

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Determination of heat of combustion by Parr 1351 bomb calorimeter

		2.		Diffusion coefficients of electrolytes by capillary method

		3.		Measurements of surface tension of liquids

		4.		Vapor-phase osmometry

		5.		Reaction kinetics of consecutive reactions using UV/VIS spectrophotometry

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





EMTE

		Subject Title				Estimation Methods for Physical Chemical Properties										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I, Mathematics I, Physics I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Software tools for the use in estimation methods (Excel, Maple,…).

		2.		Classification of estimation methods. Calculation of uncertainty of estimated value.

		3.		Molecular parameters: dipole moment, molar refraction, gyration radius.

		4.		Critical properties, influence of molecular size and shape on crit.properties.

		5.		Density of saturated and of compressed liquid.

		6.		PVT behaviour of gases: virial, cubic and more complex equations of state.

		7.		Properties of saturated liquid and vapour: vapour pressure, enthalpy of vaporization, heat capacity.

		8.		Thermochemical properties of ideal gas.

		9.		Viscosity of gases and liquids.

		10.		Heat conductivity of gases and liquids.

		11.		Diffusion coefficients in binary systems, surface tension.

		12.		Esimation of activity coefficients of non-electrolyte mixtures (UNIFAC).

		13.		Distribution of chemicals in evironment: octanol - water partition coefficient.

		14.		Distribution of chemicals in evironment: solubility, Henry's law constant.





CS

		Subject Title				Computer Simulations										Number		403xxx

		Semester:				M3

		Weekly Load and Assessment:				1/1/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Statistical thermodynamics: ensembles, probabilities

		2.		Models: lattice and continuous, description of molecules, fluids, proteins

		3.		Molecular dynamics: integration of equations of motion (Verlet and Gear methods)

		4.		MD: isothermal and isobaric ensembles

		5.		MD: rigid molecules, molecules with rigid bonds (SHAKE algorithm)

		6.		Monte Carlo: MC integration, Markov chains, Metropolis sampling

		7.		Random numbers: algorithms, continuous and discrete distributions

		8.		MC: rigid molecules, MC in other ensembles

		9.		MC: non-Boltzmann sampling

		10.		Computer experiment: choice of method and conditions, start of simulation

		11.		Periodic boundary conditions, long range forces

		12.		Measurements, statistical analysis of time series, error estimation

		13.		Entropic quantities (thermodynamic integration, Widom)

		14.		MD: kinetic quantities, equilibrium and non-equilibrium methods





ST

		Subject Title				Statistical Thermodynamics										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Axioms of phenomenological thermodynamics. Concept of statistical thermodynamics

		2.		Axioms of statistical thermodynamics. Statistical ensembles.

		3.		Probability in the microcanincal and canonical ensemble.

		4.		Partition function a thermodynamic quantities.

		5.		Ideal gas. Translational, rotational, and vibrational contributions.

		6.		Ideal crystal. Einstein model, Debye model.

		7.		Intermolecular forces. Pair intermolecular potentials.

		8.		Configurational integral, configurational thermodynamc functions.

		9.		Real gas, virial expansion.

		10.		Internal structure of liquids. Pair distribution function.

		11.		Computer experimens. Monte Carlo and molecular dynamics methods.

		12.		Perturbation theories of liquids.

		13.		Integral equation theories.

		14.		Negative thermodynamic temperature. Entropy and arrow of time.





SBTPT

		Subject Title				State Behaviour and Thermodynamic Properties of Fluids										Number		403xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Critical point and PVT behaviour of real fluids

		2.		Intermolecular interactions, Lennard - Jones potential

		3.		Virial equation of state

		4.		Equations of state for real fluids

		5.		Corresponding states principle and its application

		6.		PVT behaviour of real mixtures

		7.		Thermodynamic properties of ideal gas

		8.		Residual quantities of real gas

		9.		Thermodynamic properties of real fluids

		10.		Calculation of heat and work at different conditions

		11.		Partial molar quantities

		12.		Fugacity and chemical potential

		13.		Phase equilibria of single-component systems

		14.		Vapour pressures and enthalpies of vaporization (exp. and estimation methods, correlation equations).





SPM

		Subject Title				Structure and Properties of Molecules										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Physical Chemistry

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Principles of group theory

		2.		Point groups of symmetry

		3.		Matrix representation of groups, irreducible representations

		4.		Symmetry of molecular orbitals, principle of conservation of molecular symmetry

		5.		Introduction into spectroscopy: classes of spectra, transition moment, Raman spectra

		6.		Rotational spectra, the Stark effect, internal rotation of molecules

		7.		Vibrational spectra of two-atomic molecules, vibrational-rotational interactions

		8.		General coordinates, Lagrange equations

		9.		Vibrational spectra of multiatomic molecules, the FG-analysis

		10.		Symmetry of normal vibrations

		11.		Electronic spectra, Franck-Condon principle

		12.		Roengten spectra, photoelectronic spectroscopy

		13.		The Zeeman effect, electronic spin resonance

		14.		Nuclear magnetic resonance: screening effect, spin-spin interactions





IMPC

		Subject Title				Introduction to Molecular Physical Chemistry										Number		403xxx

		Semester:

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		1. Úvod: makroskopický a mikroskopický popis systému, základy termodynamiky.

		2.		2. Kvantová mechanika: Schrödingerova rovnice, energie molekul.

		3.		3. Základy kvantové chemie: používané aproximace, vlastnosti vlnové funkce.

		4.		4. Elektrické vlastnosti molekul: dipólový moment a polarizovatelnost molekul.

		5.		5. Magnetické vlastnosti molekul: diamagnetismus a paramagnetismus.

		6.		6. Atomová a molekulární spektra: absorpce záření molekulami.

		7.		7. Principy statistické termodynamiky: postuláty statistické termodynamiky.

		8.		8. Boltzmanovo rozdělení: statistické výpočty termodynamických funkcí.

		9.		9. Termodynamická funkce ideálního plynu.

		10.		10. Mezimolekulární síly: nepolární, polární, symetrické a molekulární částice.

		11.		11. Popis reálného plynu a kapaliny: Viriální rozvoj, distribuční funkce.

		12.		12. Simulace: Metoda molekulární dynamiky a metody Monte Carlo.

		13.		13. Kinetická teorie: Model bodových částic, rozdělení rychlostí.

		14.		14. Transportní veličiny: Tok, difúze, tepelná vodivost, viskozita.





CMPC

		Subject Title				Calculation Methods of Physical Chemistry										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				1/1/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Influence of rounding errors on results of the calculation procedures. Simple examples of ill-conditioned problems.

		2.		Mathematical formulation of the physical--chemistry problem. Non-physical and parasitic solutions.

		3.		Calculation of the equilibrium state of a simple system (adiabatic temperature, volume from an equation of state (EOS), degree of conversion etc.)

		4.		Calculation of the equilibrium state of a complex system (more than one non-linear equation, calculation of vapour pressure from EOS).

		5.		Chemical equilibrium calculation for complex systems.

		6.		Calculation of simple dynamic models (chemical kinetics).

		7.		Continuation of the point 6.

		8.		Transport properties. Calculation of temperature and concentration as functions of time t and x,y,z variables. Stationary solution.

		9.		Continuation of the point 8.

		10.		Solution of the Schrődinger eq., calculation of eigenvalues (quantum numbers) of operators.

		11.		Introduction to the statistical elaboration of experimental data. Basic characteristics.

		12.		Calculation of adjustable parameters for linear models (Langmuir's isotherm).

		13.		Calculation of adjustable parameters for non-linear models (Wilson eq.)

		14.		Hypothesis testing (significance of the difference between two sets of expeerimental data).





BPQC

		Subject Title				Basic Principles of Quantum Chemistry										Number		403xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Physical Chemistry I

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		Basic postulates, the wave function

		2.		Representation of observables, operatores, eigenvalues

		3.		Schrodinger equation, Hamiltonian, the particle in a box

		4.		The linear harmonic oscillator

		5.		Operators of angular momentum

		6.		The hydrogen atom, spin of particles

		7.		Matrix representation of the Schroedinger equation, numerical methods

		8.		Quantum representation of molecules.

		9.		Many-particles problem, Slater determinant

		10.		Hamiltonian of molecules, the SCF approach, Roothaan equations

		11.		Hueckel orbitals, the EHT method, Slater orbitals

		12.		Ab initio calculations, correlation energy

		13.		Prediction of the molecular properties: heat of formation, orbital energies

		14.		Prediction of the molecular properties: population analysis, geometry optimization





BPCP

		Subject Title				Basics of Physico-Chemical Projects										Number		403xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Physical Chemistry

		Module Content:

		1.		General requirements for technical project elaboration. DTP software available for students.

		2.		Basic vector-graphics skills. Drawing simple laboratory equipment.

		3.		Introduction to typography. The most popular typographic errors. Combination of text and graphics.

		4.		Typesetting of mathematical equations and their export / import.

		5.		Typesetting of chemical structures and equations, their export / import.

		6.		Documentation of a computing program. Drawing a computer algorithm (e.g. calculation of vapour-liquid equilibrium).

		7.		Drawing of complex graphs and multi-component phase diagrams.

		8.		Graphical documentation of experimental apparatus.

		9.		Student project - design of a technical graphics.

		10.		Design of technical animation (Carnot cycle).

		11.		Digital photography for technical purposes.

		12.		Principles of design of posters and presentations. Printing posters. Preparation of data for a DTP studio.

		13.		Electronic documents in different formats.

		14.		Final project.
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		BV		Bilanční výpočty		BC		Balance Calculations		A

		UCHT		Úvod do chemických technologií		ICT		Introduction to Chemical Technologies		N

		CHI1		Chemické inženýrství I		UO1		Unit Operations of Chemical Engineering I		A

		LCHI		Laboratoř chemického inženýrství		UOL		Unit Operations Laboratory		N

		CHIP		Chemicko-inženýrský projekt		CEP		Chemical Engineering Project		A

		CHI2		Chemické inženýrství II		UO2		Unit Operations of Chemical Engineering II		A

		IBP		Inženýrství biologických procesů		EMBP		Engineering Methods in Biological Processes		A

		CHPŽP		Chemický průmysl a životní prostředí		EPCI		Environmental Protection in Chemical Industry		A

		HTP1		Hydromechanické a tepelné procesy I		FMHT1		Fluid Mechanics and Heat Transfer - I		A

		SPCHI		Semestrální projekt oboru chemické inženýrství		SPCE		Semestral Project in Chemical Engineering		A

		CHI3		Chemické inženýrství III		UO3		Unit Operations of Chemical Engineering III		A

		PVCHI		Programové vybavení pro chemické inženýry		SWCE		Software for Chemical Engineers		A

		TT		Technická termodynamika		ACET		Applied Chemical Engineering Thermodynamics		N

		DP		Difúzní procesy		MTP		Mass Transfer Processes		N

		PSI		Procesní a systémové inženýrství		PSD		Process and System Design		A

		LOCHI1		Laboratoř oboru chemické inženýrství I		SL1		Specialized Laboratory I		A

		DPV		Difúzní procesy - výpočty		MTPMM		Mass Transfer Processes for Mathematical Modelling		N

		HTP2		Hydromechanické a tepelné procesy II		FMHT2		Fluid Mechanics and Heat Transfer - II		A

		SPB		Separační procesy v biotechnologiích		SPB		Separation Processes in Biotechnology		A

		PI		Produktové inženýrství		PE		Product Engineering		A

		BI		Bezpečnostní inženýrství		PSR		Process Safety and Reliability		A

		RBI		Reaktorové a bioreaktorové inženýrství		RBE		Reactor and Bioreactor Engineering		A

		LOCHI2		Laboratoř oboru chemické inženýrství II		SL2		Specialized Laboratory II		A

		PP		Procesní projekt		PD		Process  Design		A

		IDS		Informační a databázové systémy		IDS		Information and Database Systems		A

		ACHPP		Aparatura chemického a potravinářského průmyslu		ECFI		Equipment of Chemical and Food Industry		N

		PAOŽP		Procesy a aparáty ochrany životního prostředí		FEE		Fudamentals of Environmental Engineering		N

		VPJ		Vyšší programovací jazyky		HPL		Higher Programming Languages		A

		VPS		Využití počítačových sítí		UCN		Utilisation of Computer Networks		A



SUBJECTS
 OF THE DEPARTMENT OF CHEMICAL ENGINEERING



BC

		Subject Title				Balance Calculations										Number		409xxx

		Semester:				B1

		Weekly Load and Assessment:				0/2

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

		2.		Mixtures and their composition, conversion of concentration data. Examples.

		3.		Chemical formulas. Examples.

		4.		Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

		5.		Fundamentals of material balances, block diagram and description of the process. Examples.

		6.		Steady-state balancing of the system without chemical reaction. Examples.

		7.		Solution of selected problems.

		8.		Solution of selected problems.

		9.		Test. Chemical reaction - stoichiometric calculations. Examples.

		10.		Solution of selected problems.

		11.		Balancing of the system with chemical reaction, conversion, yield. Examples.

		12.		Solution of selected problems.

		13.		Complex balancing problems. Examples.

		14.		Test.





ICT

		Subject Title				Introduction to Chemical Technologies										Number		409xxx

		Semester:				B2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Unit Operations I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Hydrogen and some other technical gases (nitrogen, oxygen, argon, carbon dioxide).

		2.		Production of sulfuric acid.

		3.		Production of ammonia.

		4.		Production of nitric acid.

		5.		Production of phosphoric acid.

		6.		Production of one- and multi-component industrial fertilizers.

		7.		Electrochemical production of sodium hydroxide, chlorine and chlorates.

		8.		Chemical processing of coal.

		9.		Production of iron, steel and color metals.

		10.		Chemical processing of wood.

		11.		Chemical processing of crude oil - AVD.

		12.		Selected technologies from petrochemistry - ethylene unit.

		13.		Selected technologies from food technology - fermentation and sugar industry.

		14.		Selected technologies from food technology - fat processing.





UO1

		Subject Title				Unit Operations of Chemical Engineering I										Number		409xxx

		Semester:				B4

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Basic terminology. Systems. Principles of balancing. Mass and mole balance.

		2.		Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

		3.		Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

		4.		Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

		5.		Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

		6.		Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

		7.		Heat exchangers: types and design. Evaporators: types and design. Crystallization.

		8.		Diffusion separation processes. Mass exchangers. Equilibrium plate.

		9.		Membrane separation processes, modules, types of membranes, driving forces. Design.

		10.		Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

		11.		Flash and differential distillation of binary mixtures. Rectification in staged column.

		12.		Absorption: equipment, staged and packed columns. Adsorption.

		13.		Drying of solids, enthalpic humidity chart. Batch and continual dryers.

		14.		Chemical reactors and bioreactors, basic types. Material and enthalpy balance.





UOL

		Subject Title				Unit Operations Laboratory										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/0/3 credit with grade

		Credit:				2

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

				Students work in groups (3 persons in group).They are asked to write common report on each

				experiment (6 reports total).The report for each experiment must be handed in one week.

				It is accepted after successful discussion of measured data, calculations and conclusions.

				Laboratory is equipped with 15 apparatuses, list  of them is as follows:

				1) Pressure drop in tubes and fittings      2) Packed column hydraulics

				3) Centrifugal pump - characteristic curve   4) Agitated vessel

				5) Frame filter    6) Fluidisation column    7) Sedimentation column

				8) Ball mill        9) Double pipe heat exchanger

				10) Heat exchanger steam-air with extended surface  11) Shelf dryer

				12) Continuous packed distillation column

				13) Cascade of mixed reactors   14) Reverse osmosis

				15)  Packed absorption column





CEP

		Subject Title				Chemical Engineering Project										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/1/0 credit with grade

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physical Chemistry I, Unit Operations I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-elasticity. Anisotropic materials.

		2.		Unit Operations I to practical and more complex problems, e.g., problems consisting of

		3.		several unit operations, problems requiring more advanced methodologies of solution than

		4.		those used in the basic course of chemical engineering etc. Assigned projects simulate (on

		5.		the level corresponding to the knowledge of students) real industrial problems in production

		6.		plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the

		7.		team-work. The project is comprehensive and it includes problem analysis, selection of the

		8.		suitable method of solution, survey of required data and the actual solution of the problem.

		9.		Students have to prepare the report describing the problem, its solution and results and this

		10.		report has to be defended in the final consultation with the professor, who supervised the

		11.		progress of the work during the semester.

		12.

		13.

		14.





UO2

		Subject Title				Unit Operations of Chemical Engineering II										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

		2.		Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

		3.		Single-phase flow through porous material, pressure drop. Multi-phase flow.

		4.		Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

		5.		Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

		6.		Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

		7.		Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

		8.		Mass transfer by convection and diffusion. Mass transfer between phases.

		9.		Mass transfer in staged and continuous separation processes.

		10.		Continuous rectification of binary and multicomponent mixtures.

		11.		Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

		12.		Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow.

		13.		Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

		14.		Adsorption and chromatography. Crystallization from solutions. Crystallizers.





EMBP

		Subject Title				Engineering Methods in Biological Processes										Number		409xxx

		Semester:				B5, M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Elements of cell biology.

		2.		Enzymes: structure, mechanism of action, kinetics, immobilization, applications.

		3.		Elementary cell physiology.Metabolic control.Metabolic pathways.Energy production in cells.

		4.		Elements of genetic engineering. Genetically modified organisms.

		5.		Cell growth, batch and continuous cultures. Kinetics of microbial growth.

		6.		Structured and unstructured models of cell growth. Mass-transport and cell growth.

		7.		Stoichiometry and energy aspects of cell growth. Stoichiometry of product formation.

		8.		Metabolic flux analysis. Control of metabolic pathways, metabolic engineering.

		9.		Fermenters and bioreactors. Choice of cultivation method. Batch and continuous cultivation.

		10.		Choice of bioreactor, scale-up, control. Modelling of bioreactors.

		11.		Isolation and purification of microbial products.

		12.		Mixed microbial populations in nature and industry. Modelling and analysis, applications.

		13.		Bioprocesses based on application of plant cell cultures. Reactors, cultivation methods.

		14.		Bioprocesses based on application of mammalian cell cultures. Reactors, cultivation methods.





EPCI

		Subject Title				Environmental Protection in Chemical Industry										Number		409xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Impact of process industries upon the environment, food cycle, energy sources.

		2.		Methods of environmental engineering, physical and chemical processes.

		3.		Air pollution control, global imlications of air pollution.

		4.		Gaseous, vapourous and solid particulate pollutants.

		5.		Solid particles characteristics, particle size distribution, efficiency of separation.

		6.		Control devices for particulate contamitants, gravitational settlers.

		7.		Centrifugal collectors, wet collectors, fabric filtration, electrostatic precipitation.

		8.		Absorption and chemisorption used in environmental protection.

		9.		Adsorption, continuous and batch arrangement, condensation and combustion.

		10.		Water quality requirements, sedimentation, filtration, calculation of settlers.

		11.		Coagulation, influence of mixing on flocculation, power input of various mixers.

		12.		Biochemical water treatment, biodegradable organic wastes, biological oxygen demand.

		13.		Dissolved oxygen balance, aeration capacity calculation.

		14.		Solid waste management.





FMHT1

		Subject Title				Fluid Mechanics and Heat Transfer - I										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction to fluid mechanics, history. Hydrostatics.

		2.		Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

		3.		Conservation of mass, linear momentum and energy. Inviscid flow.

		4.		Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

		5.		Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

		6.		Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

		7.		Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

		8.		Introduction to heat transfer. One-dimensional steady-state heat conduction.

		9.		Unsteady-state one-dimensional heat conduction. Fourier method.

		10.		Heat convection in laminar fluid flows.

		11.		Heat transfer at film condensation and free convection.

		12.		Heat transfer in turbulent flows. Methods of analogy.

		13.		Heat radiation, fundamental concepts and relations.

		14.		Radiation shields, effects of radiation on measurement of flowing gas temperature.





SPCE

		Subject Title				Semestral Project in Chemical Engineering										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Students work individually on topics, which they choose from the list of topics offered and

		2.		authorized by Institute, and are led by a supervisor. A brief written report on results of work is

		3.		required, as well as a public presentation in closing seminar. Final evaluation depends on a

		4.		grade proposed by the project supervisor and on the level of presentation of results.

		5.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





UO3

		Subject Title				Unit Operations of Chemical Engineering III										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Unit Operations od Chemical Engineeering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Phenomena described by distribution functions. Random processes, basic concepts.

		2.		Nonideal flow, distribution of residence times, dispersion coefficients.

		3.		Crystallisation - basic principles, phase equilibria, fractional crystallization.

		4.		Population balances,  crystal size distributions and sieve analysis.

		5.		Adsorption - simple theory of solute moving through bed, adsorption and desorption waves.

		6.		Effect of longitudinal dispersion and transport from mobile to stagnant fluid in porous particles.

		7.		Models of linear and nonlinear sorption.

		8.		Ionic exchange and electroforetic separation methods.

		9.		Selection and arrangement of separation methods, criteria for selection.

		10.		Recycling and regeneration.

		11.		Combined processes and multifunctional apparatuses, reaction and separation.

		12.		Strategy of process design and its synthesis.

		13.		Optimization by parameter selection.

		14.		Optimization by choices from alternatives.





SWCE

		Subject Title				Software for Chemical Engineers										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Basic skils concerning the work on PC under OS Windows.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Types of software products. SW life cycle. Chemical engineering problems and their solution with SW.

		2.		General approach to the design of SW. Analysis of the problem and conceptual design.

		3.		Programming languages, their types. Characteristics and typical use of most common languages. Processing of the program source code. Compilers and linkers.

		4.		Programming technologies for effective development of programs. Structured programming.

		5.		Programming language FORTRAN - architecture, construction of a program, data types, declarations, expressions.

		6.		Programming language FORTRAN - commands, input/output operations.

		7.		Work in the integrated environment of DIGITAL (Compaq) Visual Fortran.

		8.		Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, NAG, etc.

		9.		Integrated mathematical software - generally. Numeric, symbolic and graphical operations.

		10.		System Polymath, purpose and utilisation.

		11.		System Maple - environment and basic operations.

		12.		System Maple - solution of chemical engineering problems.

		13.		System MATLAB - environment and basic operations.

		14.		System MATLAB - solution of chemical engineering problems.





ACET

		Subject Title				Applied Chemical Engineering Thermodynamics										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Calculus, Basic Thermodynamics

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Critical behaviour of pure substances, estimation of critical properties of fluids

		2.		The virial equation of state, cubic equations of state (pure fluids)

		3.		Acentric factor and generalised form of cubic equations of state,equations of state for liquids 
Thermodynamic properties of substances in ideal gas state

		4.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		5.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		6.		Equilibrium in two-phase one-component systems, enthalpy of evaporation

		7.		Mixtures of fluids, mixing rules, pseudocritical properties of mixtures

		8.		Volumetric properties of mixtures of the fluids

		9.		Thermodynamic properties of the mixtures of fluids from cubic equations of state

		10.		Fugacity and activity of the component in the mixture, reference state, excess properties

		11.		Vapour-liquid equilibrium

		12.		Gas-liquid equilibrium

		13.		Liquid-liquid equilibrium

		14.		Estimation of transport properties of liquids





MTP

		Subject Title				Mass Transfer Processes										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/3 Ex

		Credit:				7

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





PSD

		Subject Title				Process and System Design										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Theory of systems and  chemical engineerig. Team work. Computers in process design.

		2.		Graphs, flowsheets, process flow diagramms.

		3.		Balance calculation based on specified  data.Overdetermined and underdetermined systems.

		4.		Balance calculation based on measured data. Reconciliation.Design of measurements. Information systems

		5.		Modelling of unit operations.Linear, rigorous,short-cut, fuzzy models.

		6.		Steady state simulation. Sequential-modular approach.Equation oriented approach.

		7.		Physical-chemical models for simulation. Databases for chemical-physical data.

		8.		Architecture of some commercial simulation programms (ASPEN Plus)

		9.		Cost engineering calculations.

		10.		Optimisation of chemical engineering processes.

		11.		Synthesis. Heuristical and evolutional algorithms.

		12.		Design of heat exchanger networks

		13.		Batch and periodical processes. Dynamic balance calculation. Dynamic simulation.

		14.		Conceptual and detailed process design





SL1

		Subject Title				Specialized Laboratory I										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this course is to introduce students to research activities of the Department of

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.





MTPMM

		Subject Title				Mass Transfer Processes for Mathematical Modelling										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





FMHT2

		Subject Title				Fluid Mechanics and Heat Transfer - II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Fluid Mechanics and Heat Transfer - I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Conservation of mass, linear momentum and energy. Potential flows.

		2.		Viscous flows. Navier-Stokes equations and its advanced applications.

		3.		Flow over immersed bodies and boundary layers - I.

		4.		Flow over immersed bodies and boundary layers - II.

		5.		Modelling of turbulence, characteristic measures, approaches to study of turbulence.

		6.		Multiphase flows.

		7.		CFD applications. Fractals and chaos theory in hydrodynamics.

		8.		Steady-state heat conduction, finned surfaces, internal heat sources.

		9.		Multidimensional steady-state heat conduction, shape factor.

		10.		Multidimensional unsteady-state heat conduction.

		11.		Approximate methods in heat conduction problems.

		12.		Laminar thermal boundary layer.

		13.		Heat radiation, closed systems of grey surfaces.

		14.		Elementary problems of heat radiation in semi-transparent environments.





SPB

		Subject Title				Separation Processes in Biotechnology										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Classification of separation processes. Phase equilibria. Equilibrium separation stage.

		2.		Liquid-liquid extraction. Super-critical extraction, leaching and pertraction.

		3.		Distillation and rectification.

		4.		Adsorption separation processes, ion-exchange methods, chromatographic techniques.

		5.		Counter-current adsorption processes. Simulated moving-bed technique.

		6.		Gel chromatography, affinity chromatography.

		7.		Filtration and centrifugation.

		8.		Membrane separation processes: micro- and ultra-filtration, reverse osmosis, dialysis.

		9.		Membrane distillation and pervaporation.

		10.		Membrane gas separations. Liquid membranes.

		11.		Electro-membrane separation processes. Electrodialysis.

		12.		Electrophoresis and isoelectrical focusing.

		13.		Drying and lyofilization.

		14.		Precipitation and crystallization.





PE

		Subject Title				Product Engineering										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

		2.		Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

		3.		Polydisperse systems and their characterization. Method of population balances.

		4.		Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

		5.		Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

		6.		Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

		7.		Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

		8.		Production of various dispersions in food industry. Detergents, paints and varnishes.

		9.		Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

		10.		Polymers, their molecular and meso-scopic architecture. Processing of plastics.

		11.		New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

		12.		Materials for tissue engineering. Cellular structure of materials and biomaterials.

		13.		Nano-structured materials. Surface modification of materials, deposition of surface layers.

		14.		Primary to quaternary recyling of material and energy content of wastes.





PSR

		Subject Title				Process Safety and Reliability										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Nature of the accident process. Acceptable risk.

		2.		Accident and loss statistic.Three significant disasters.

		3.		Toxicology.Models of dose:response curves.Probits.

		4.		MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors.

		5.		Vaporation rate of liquid  during vessel filling.Ventilation.

		6.		Source models for releases of vapours and liquids through holes and pipes.

		7.		Toxic release and dispersion models.Pasquill-Gifford model.

		8.		Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

		9.		Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and fires.

		10.		Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

		11.		Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

		12.		Event trees.Fault trees.

		13.		Case histories. Human error function.Learning from accidents.

		14.		Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.





RBE

		Subject Title				Reactor and Bioreactor Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				4/2/0 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mass and energy balances of reacting systems.

		2.		Kinetics and stoichiometry of chemical reactions; design of isothermal reactors.

		3.		Complex chemical reactions, reaction mechanisms.

		4.		Measurement and evaluation of kinetic data.

		5.		Design of non-isothermal reactors; steady state and dynamic behaviour.

		6.		Diffusion and reaction in porous catalyst.

		7.		Catalytic reactors.

		8.		Distribution of residence times in chemical reactors; nonlinear reactors.

		9.		Biotechnology and bioengineering; production of insuline.

		10.		Kinetics of cell growth, batch and continuous culture, structured models.

		11.		Bioreactors; enzyme reactors; chemostat; fed-batch bioreactor.

		12.		Immobilized enzyme and cell systems; diffusion limitation.

		13.		Isolation and separation of biological product.

		14.		Fermentation of baker yeast and production of monoclonal antibodies.





SL2

		Subject Title				Specialized Laboratory II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to involve graduate students deeper in research activities of the

		2.		department. They learn basic principles of scientific work, methods of

		3.		obtaining and processing data and presentation of  results.  Students work on problems, that

		4.		they choose from the list offered and approved by the department. Each student is supervised

		5.		by an appointed staff member. Students typically continue to solve problems of Spec. Lab. I .

		6.		A brief written report is required as well as public presentation of the results at a  closing

		7.		micro-conference of all students.

		8.		The evaluation combines the grade proposed by the supervisor and the level of presentation

		9.		of results.

		10.

		11.

		12.

		13.

		14.





PD

		Subject Title				Process  Design										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Process and System Design

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Problem formulation.

		2.		Conceptual process design.

		3.		Application of commercial simulation programs.

		4.		Elaboration of project.Consultation.

		5.		Controlling day.

		6.		Elaboration of project.Consultation.

		7.		Excursions.Exhibitions. Contact with practice.

		8.		Elaboration of project.Consultation.

		9.		Elaboration of project.Consultation.

		10.		Elaboration of project.Consultation.

		11.		Working out of written report.

		12.		Controlling day.

		13.		Submission of report.

		14.		Defence of submitted report. Examination.





IDS

		Subject Title				Information and Database Systems										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Examples of database and information systems. Area of interest.

		2.		Mathematical background (relations, relational algebra, relational calculus).

		3.		Systematic development of database and information systems, degrees of formalization and abstraction.

		4.		Real world and the analyses of the area of interest. Gaining knowledge about data, information, dataflows, workflows, functions, states, decisions.

		5.		Conceptual design. Entities, occurrences of entities, attributes, domains, relations. ER diagrams, DF diagrams and other schemes for conceptual modeling. CASE systems.

		6.		Implementation design. Database models.

		7.		Relational databases. Normalization of data structures, normal forms. Integrity conditions.

		8.		Object oriented databases and their design.

		9.		Physical database implementation design. Implementation phase.

		10.		Environments for the development of database systems. Specialized database languages.

		11.		Development environments under OS Windows. Interactive work, programming.

		12.		Database languages SQL and 4GL.

		13.		Database servers and the architecture client-server. MySQL and MS SQL Server.

		14.		Utilization of database systems in computer networks with concurrent access. Protection of data and preservation of their consistency.





ECFI

		Subject Title				Equipment of Chemical and Food Industry										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Most common types of devices. Design, operation and intensification of apparatuses.

		2.		Construction materials.

		3.		Pipeline nets, fittings and valves.

		4.		Equipment for transport of liquids.

		5.		Equipment for transport of gas.

		6.		Stirring devices for liquid, standard type mixers.

		7.		Heat exchanger - pipe exchanger.

		8.		Heat exchanger - plate and spiral exchanger.

		9.		Evaporators.

		10.		Absorption and rectification plants.

		11.		Extractive plants.

		12.		Dryers.

		13.		Reactors.

		14.		Excursion.





FEE

		Subject Title				Fudamentals of Environmental Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I, II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Environmental protection, international standards state policy in environmental protection.

		2.		Air pollutants separation, origin of air pollutants and their categorization.

		3.		Emision of sulfur dioxide, technologies of removal.

		4.		Emision of nitrogen oxides, technologies of removal.

		5.		Separation of volatile organic comounds.

		6.		Adsorption of gaseous and liquid pollutants.

		7.		Solid particle pollution, sources and separation.

		8.		Waste water mechanical treatment.

		9.		Aerobic and nonaerobic water treatment.

		10.		Solid waste management and treatment technologies.

		11.		Land disposal of solid wastes.

		12.		Incineration of solid wastes.

		13.		Noise pollution and noise control.

		14.		Excursion to a selected chemical plant.





HPL

		Subject Title				Higher Programming Languages										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Active knowledge of programming in some higher programming language.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. General aspects of software development. Software life cycle.

		2.		Theory of formal systems. Abstract alphabet. Symbols. Post production systems.

		3.		Theory of programming languages, their types. Syntactical and semantic description.

		4.		Programming technologies and their relation to programming languages. Structured and object oriented programming.

		5.		Algorithms, formal description and realisation in a program. General theory of algorithms.

		6.		Automation of programming, integrated development systems. Visual tools.

		7.		Languages of the FORTRAN type (77, 90 a 95).

		8.		Programming language BASIC and its various implementations. Higher generations of BASIC.

		9.		Programming language PASCAL and particular implementations.

		10.		Programming language C, its significance and basic properties.

		11.		Programming language C++, significance and basic properties. Difference between C and C++. Further development - language C#.

		12.		Object oriented a visual programming in C++. Development of Windows applications.

		13.		Visual Basic and visual programming. Development of Windows applications. Standard objects.

		14.		Languages for Artificial Intelligence. Prolog and LISP.





UCN

		Subject Title				Utilisation of Computer Networks										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Computer networks in our everyday life.

		2.		Data communication. Computer networks - basic principles. Network architectures.

		3.		Network services, layered architecture, OSI model, network protocols, TCP/IP.

		4.		LAN and WAN networks. Topology and hardware. Access methods. Ethernet, Arcnet, Token Ring.

		5.		Architecture and principals of operating systems. Network OS. Novell Netware.

		6.		Operation system UNIX, architecture and utilisation. Networks and UNIX.

		7.		Networks and standard operating systems Windows (Windows 95, 98, Me, 2000, NT, XP).

		8.		Internet - history, principals, structure, utilisation, future. Data protection. Ethics and Internet.

		9.		Means for connecting into computer networks and their usage (Telnet, FTP, NFS).

		10.		Information and other services within Internet. Electronic mail, WWW. Web Browsers.

		11.		Methodology for search using information resources on Internet. Portals.

		12.		Development of Web pages, languages for Web design. HTML and XML.

		13.		Advanced tools for Web design - scripts and special languages (Java, Javascript, PHP).

		14.		Computer graphics and its usage for Web design. Graphical editors.
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		sem.		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		B1		AVT		Aplikace výpočetní techniky		ACS		Application of Computer Science		A

		B2		AP		Algoritmizace a programování		AP		Algorithmization and Programming		A

		B3		IS		Informační systémy		IS		Information Systems		A

		B4		MMI		Matematické metody v inženýrství		MME		Mathematical Methods in Engineering		A

		B5		PG		Počítačová grafika		CG		Computer Graphics		A

		B6		MRT		Měřicí a řídicí technika		MCE		Measuring and Control Engineering		A

		B6		TP		Technické prezentace		TP		Technical Presentations		A

		B6		FT		Funkce komplexní proměnné a funkcionální transformace		FT		Functions of Complex Variable and Functional Transforms		A

				DBS		Databázové systémy		DBS		Database Systems		A

				ATK		Aplikace tabulkových kalkulátorů		SA		Spreadsheet Applications		A

				OSPS		Operační systémy a počítačové sítě		OSCN		Operating Systems and Computer Networks		A

				PTY		Počítačová typografie		CTY		Computer Typography		A

				IRP		Informatika a řízení procesů		IPC		Informatics and Process Control		A

				CSS		Číslicové signály a systémy		DSS		Digital Signals and Systems		A

		M1		MMP		Matematické modelování procesů		MMP		Mathematical Modelling of Processes		A

		M1		TPR		Technické prostředky pro řízení		TIC		Technical Instrumentation for Control		A

		M1		DSP		Číslicové zpracování signálů a obrazů		DSP		Digital Signal and Image Processing		A

		M1		TR		Teorie řízení		CT		Control Theory		A

		M1		LR		Logické řízení		LC		Logical Control		A

		M1		PJ		Programovací jazyky		PL		Programming Languages		A

		M2		IPS		Inženýrské počítačové systémy		CSE		Computer Systems in Engineering		A

		M2		EI		Experimentální identifikace		EI		Experimental Identification		A

		M2		ZOB		Zpracování obrazů		IP		Image Processing		A

		M2		OPT		Optimalizace		OPT		Optimization		A

		M2		NS		Neuronové sítě		NN		Neural Networks		A

		M2		TDS		Teorie dynamických systémů		DST		Dynamic Systems Theory		A

		M3		PIRS		Počítačové informační a řídicí systémy		CICS		Computer Information and Control Systems		A

		M3		APG		Algoritmy počítačové grafiky		ACG		Algorithms of Computer Graphic		A

		M3		UI		Umělá inteligence		AI		Artificial Inteligence		A

		M3		ZO		Optimalizace znalostních systémů		KO		Knowledge System Optimization		A

		M3		NRS		Navrhování řídicích systémů		DCS		Design of Control Systems		A

		M3		PIS		Průmyslové informační systémy		IIS		Industrial Information Systems		A

		M3		PSP		Počítačová simulace procesů		CASP		Computer Aided Simulation of Processes		A

		M4		POS		Počítačové operační systémy		COS		Computer Operating Systems		A

		M4		ZR		Znalostní řízení		KBC		Knowledge-based Control		A

				APS		Administrace počítačových sítí		CNA		Computer Network Administration

				DSI		Databázové systémy a Internet		DSI		Database Systems and Internet		A

				FM		Fraktální modelování		FM		Fractal Modelling		A

				GI		Grafy v inženýrství		GE		Graphs in Engineering		A

				GIS		Geografické informační systémy		GIS		Geographic Information Systems		A

				IZ		Informační zdroje		IZ		Information Sources		A

				MDS		Modelování dynamických systémů		MDS		Modelling of Dynamic Systems		A

				MTR		Moderní teorie řízení		MCT		Modern Control Theory

				MZS		Multimédia ve zpracování signálů		MSP		Multimedia in Signal Processing		A

				NP		Náhodné procesy		RP		Random Processes

				ECDL		Základní kurz ECDL		ECDL		ECDL Standard Course		A

				SPS		Simulace podnikových systémů		FPS		Factory Processes Simulation		A

						povinný				obligatory

						povinně volitelný				duty optional

						volitelný				optional



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



ACS

		Subject Title				Application of Computer Science										Number		445xxx

		Semester:				B1

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Information technology, architecture of computers,  principles of operation systems

		2		Computer networks, basis of the Internet, electronic communication

		3		Principles of text editors, basis functions, styles

		4		Writing of technical texts, formulae, equations and tables

		5		Basis of computer graphics, graphical formats, inserting graphical object into the text

		6		Table calculators, using formulae and functions

		7		Graphics in calculations, work with sheets, evaluation of functions

		8		Table calculators and text editors, information transfers, export of tables and graphs

		9		Engineering applications of table calculators, processing of data files

		10		Database operation, data sorting in table calculators, filtration of information

		11		File transfer, data importing in table calculators, data export

		12		Numerical and graphical processing of real data in table calculators

		13		Component Integration of information systems, program management

		14		Computer project





MCE

		Subject Title				Measuring and Control Engineering										Number		444xxx

		Semester:				B6

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics, Physics, Chemical Engineering

		Course provider:				Department of Physics and Measurements and 
Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of measurement and control, measurement and control loops in technological charts.

		2.		Analysis of technological systems, their mathematical modelling based on the mass and energy balances.

		3.		Simulation of processes described by systems of ordinary differential equations using simulation languages.

		4.		Description of system dynamic behaviour, classification of dynamic systems, transfer functions.

		5.		Final control elements. Principles of PID control, control response, simple feedback control loops, multiple-loop control.

		6.		Basic applications of control loops in chemical and food technology. Basic principles of digital signal processing, digital and adaptive controllers.

		7.		Logical control of technological processes, programmable logic controllers (PLC).

		8.		Industrial measurement; microprocessor supported measurement, intelligent sensors.

		9.		Pressure measurement and pressure transducers.

		10.		Temperature measurement, thermocouples, RTD, thermistors, radiation thermometers.

		11.		Level measurement, mechanical and electrical level sensors.

		12.		Flow measurement, flow sensors, mass-flowmeters.

		13.		Measurement of chemical properties and composition.

		14.		Computer control and information industrial systems: structures, main function principles, design.





AP

		Subject Title				Algorithmization and Programming										Number		445xxx

		Semester:				B2

		Weekly Load and Assessment:				0/2/0 kz

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Modern technology of programming, programming technics.

		2		MATLAB: Dialogue mode, programming mode, m-editor.

		3		MATLAB: Aritmethic and logical operators, vector and matrix operations, functions.

		4		MATLAB: Principles of object graphics, format.

		5		MATLAB: Algorithm development, finite computational methods.

		6		MATLAB: Decission commands, conditions.

		7		MATLAB: Cycle commands. Iterative computational methods.

		8		MATLAB: 2D and 3D graphics, imaging principles.

		9		MATLAB: Object properties, colors, graphics formats, graph export.

		10		MATLAB: Programmable modules, parameters transmission.

		11		MATLAB: Work with data files, import from table calculator, sytem client-server.

		12		MATLAB: Connection with text editor, access to computational methods from text editor.

		13		SIMULINK: Modelling principles, basic functions and blocks, graphics, import from MATLAB.

		14		Project.

		6.		Rozvětvené algoritmy, rozhodovací příkazy





IS

		Subject Title				Information Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling of processes in information systems, types of information systems

		2.		Basics of information theory, representation of information, coding, safety of data transfer

		3.		Basics of cryptography, user authentication, digital signature, network safety

		4.		Modern database systems, technology of data processing, database operations

		5.		Tables, data types, indexing, browsing and modification of databases

		6.		Basic database models, normal forms, relations between tables, data integrity

		7.		Query language SQL, basic commands, types of commands

		8.		Select SQL command, types of table join and their implementation

		9.		Query design, usage of SQL query form

		10.		User defined forms, summary reports

		11.		Applications design in database systems, architecture client-server, networking

		12.		Real-time process databases, process data processing

		13.		Database linking with other applications, linking methods

		14.		Database systems application for data collection, storing and processing of measured data





MME

		Subject Title				Mathematical Methods in Engineering										Number		445xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics, Algorithmisation and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of computing methods, MATLAB programming environment

		2.		Numerical and visualisation methods, object graphics, programming tools

		3.		Symbolic methods in engineering

		4.		Modelling and simulation in the Simulink environment

		5.		Numerical and symbolical methods of linear algebra, sparse matrices

		6.		Data processing, linear approximation, the least square method, modelling tools

		7.		Nonlinear approximation, gradient method, numerical optimisation

		8.		Algorithmic tools for solution of nonlinear equations, iterative algorithms, symbolic methods

		9.		Methods of numerical and symbolic interpolation, differentiation and integration

		10.		Numerical and symbolical methods of solution of ordinary differential equations, modelling

		11.		Systems of ordinary differential equations, boundary value problems, modelling in Simulink

		12.		Modeling of dynamical systems, selected numerical and visualisation blocks, Simulink

		13.		Remote data processing, MATLAB WWW server

		14.		Computer project





CG

		Subject Title				Computer Graphics										Number		445xxx

		Semester:				B5

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Principles of graphic information acquisition and storage, vector and raster CG

		2.		Colour image representation,  colour processing - colour models, colour reduction

		3.		Important graphic formats - their properties and use

		4.		Basic methods of image processing - histogram and its use

		5.		Advanced methods of image processing  (image segmentation, granulometry,...)

		6.		Individual project 1: Image processing methods use

		7.		Basic principles of  graphic document formation, introduction to AutoCAD system

		8.		Basic objects in vector graphics and their properties (basic curves, text, …)

		9.		More complicated objects in vector graphics (splines, hatch, dimensions, ...)

		10.		Communications of AutoCAD system with other systems  (export, import, Xref ...)

		11.		Individual project 2: Technical graphic document

		12.		Principles of 3D modelling, methods of 3D objects display

		13.		3D graphics for WWW - basic of  VRML language

		14.		Individual project 3: 3D model





TP

		Subject Title				Technical Presentation										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Specificities of technical publication, Copyright Act.

		2.		Technical information resources, Internet usage.

		3.		Basic types of technical reports and publications, typographic rules and standards of technical publication.

		4.		COREL DRAW: Computer drawing of technical pictures and schemes.

		5.		COREL PHOTO PAINT: Graphic master and photo editing, scanning.

		6.		General principles of lecturing and preparing of lecture supported by computer.

		7.		MS POWER POINT: Basic operations, texts, pictures, tables, graphs.

		8.		MS POWER POINT: Object animations, action buttons, slide transitions.

		9.		General principles of web design, HTML language.

		10.		MS FRONT PAGE: Basic page layout, texts, pictures, tables, links, forms.

		11.		MS FRONT PAGE: Navigators, frames.

		12.		Audio and video usage.

		13.		Projekt 1: Computer presentation in MS POWER POINT.

		14.		Project 2: Web pages in MS FRONT PAGE.





FT

		Subject Title				Functions of Complex Variable and Functional Transforms										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics II.

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Complex numbers, Gauss plane, Riemannn sphere

		2		Regular functions, Cauchy-Rieman conditions, multivalued functions

		3		Integral along curve, Cauchy's theorem, Cauchy's formula, maximum module principle

		4		Power series, series differentiation, regular function expression

		5		Laurent series, meromorphic function expression

		6		Singularity, classification of singular points, residue

		7		Residue theorem, calculation of infinite integrals and sums, Jordan lemma

		8		Definition of Laplace and Z transforms, standard type of original

		9		Elementary transforms, linearity, shifts in original and tansform

		10		Properties of transform, limit theorems

		11		Transforms of differentiation, integral, difference and sum, Dirac impulse

		12		Solving of differential and difference equations by using  functional transforms

		13		Inverse transform, elementary methods, application of residue theorem

		14		Transform of convolution, convolution of transforms, transfer function





DBS

		Subject Title				Database Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science, Information Systems

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Information systems technology and relational database systems

		2.		Relational databases, basic constructs - field, record, databases, table, query

		3.		Fields definition and data types in database, structure modification, item editing

		4.		Working with data, data viewing, seeking

		5.		User form formation, data export and import

		6.		Concept of filter, queries, new query formation

		7.		Queries with choice condition

		8.		Data sorting according to primary key

		9.		Sorting in query, filtration, indexing

		10.		Numerical and logical items, aggregation function use

		11.		Programming forms and reports by means of macros

		12.		Applied computer graphics and databases

		13.		Remote searching and data processing in computer networks

		14.		Project





SA

		Subject Title				Spreadsheet Applications										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Overview of spreadsheet MS EXCEL: tables, graphs, functions, macros.

		2.		MS EXCEL: Linking with other programs, data import and export, filtration, finding, sorting, Pivot tables and Pivot charts.

		3.		MS EXCEL: Making macros.

		4.		Basic of Visual Basic for Application (VBA): basic objects, operations, syntactic representation.

		5.		VBA: Making user functions.

		6.		VBA: Making user programs.

		7.		Project 1.

		8.		VBA: Experimental data processing - numerical integration and derivation.

		9.		VBA: Basic balance calculations as solving of system of linear equations.

		10.		VBA: Data analysis - regression, correlation.

		11.		VBA: Statistical analysis, basic statistical tests.

		12.		VBA: Solving of ODR problem.

		13.		VBA: Solving of non-linear equation, optimalization tasks.

		14.		Project 2.





OSCN

		Subject Title				Operating Systems and Computer Networks										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Operating systems - basic terms, evolution, summary, history of Internet

		2		Computer networks - structure, characteristic, ISO/OSI model, basic terms

		3		Characteristics of computer networks, LAN

		4		LINUX - basic properties

		5		X windows - application

		6		Access rights, directory structure, domains in LINUX

		7		MS Windows Server - basic properties

		8		Operating systems MS Windows XP

		9		Access rights, directory structure, domains in MS Windows

		10		TCP/IP - protocol, application; Telnet, FTP, HTTP

		11		E-mail, electronic conference

		12		Search network services, WEB servers - IIS, Apache

		13		Basic structure of HTML, DHTML, differences PHP and ASP

		14		Certificates, electronic signature, HTTPS, FTPS, security in computer network, encryption





CTY

		Subject Title				Computer Typhography										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Typography - history, terms, text setting

		2		LATEX environment, making documents, DVI

		3		Terms, basic symbols

		4		Document parameters, writting environment

		5		Lists and matematical environment, floating objects

		6		Work with pictures, basic formates

		7		Bibliographic environment and styles

		8		Saving document formats: PS, EPS and PDF, files comprimation

		9		Inserting PS pictures, browsers

		10		Work with fonts, national environment, making presentations

		11		Basic TEX algorithms

		12		Large documents making

		13		Final project I

		14		Final project II





IPC

		Subject Title				Informatics and Process Control										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Computer networks in measurements and control engineering, PC communication to surrounding

		2		Software for measurements and control (LabView, Matlab, Simulink)

		3		Visualisation methods, analysis of one-dimensional and two-dimensional data

		4		Information and control systems simulation

		5		Remote communication to process and data, application of Web Server

		6		Industrial information systems, distributed process, multiagent systems

		7		Life cycle of industrial information system, i-Design, i-Implementation

		8		Control of data and process industry models, e-Modeling, e-Service

		9		Industriel database, process architecture and model, enterprise portal

		10		Enterprise information and control production systems (ERP, MES, PAS)

		11		Monitoring and control systems (SCADA)

		12		Object oriented process system operation

		13		Flexible, adaptable, distributed control and batch process scheduling

		14		Distributed systems configuration and self-organization





DSS

		Subject Title				Digital Signals and Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Sampling of continuous signals, processing of physical measurements

		2.		Technical and programming tools of analog/digital conversion, Simulink environment

		3.		Remote communication with a system, application of Matlab Web server

		4.		Wireless communication, data transmition, resolution

		5.		Description of one-dimensional and two-dimensional signals in time domain, visualization

		6.		Signal representation in frequency domain, discrete Fourier transform

		7.		Spectral analysis, short-time Fourier transform

		8.		System modelling and data analysis, application of Simulink

		9.		System description in time domain, difference equations, impulse and step response

		10.		Discrete transfer function, stability

		11.		Frequence characteristics, basic properties

		12.		Fundamental methods of digital filtering in time domain, moving average

		13.		Principle of FIR and IIR filters, basic properties

		14.		System modelling and time series prediction





MMP

		Subject Title:				Mathematical Modelling of Processes										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0  Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		The idea of a model and modelling. Modelling postulates.

		2.		Modelling methods. Basic terms of continuum mechanics.

		3.		Heat and mass transfer equations.

		4.		Hydrodynamics models of flow and their classification. Dynamic characteristics of ideal mixing flow and plug-flow models

		5.		Models of the ideal mixing tank-in series with and without back-flow

		6.		Axial dispersion model equations. Combined models. Discrimination of models for flow systems.

		7.		Kinetics of heat and mass transfer. Phase equilibrium. Chemical kinetics, chemical equilibrium.

		8.		Static and dynamic behaviour models.

		9.		Models of liquid and gases storage tanks dynamic. Models of short and long pipeline dynamics.

		10.		Models of heat exchanger dynamics - lumped parameter systems

		11.		Models of heat exchanger dynamics - distributed parameter systems

		12.		Models of plate and packed column mass exchangers

		13.		Models of batch and continuous-stirred chemical reactors dynamics.

		14.		Models of bioreactor dynamics.





TIC

		Subject Title:				Technical Instrumentation for Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, electrical and pneumatic signals, natural and standard signals

		2.		Software - Matlab/Data Acquisition Toolbox, Matlab/Real Time Toolbox

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Fluid and gas characteristics measurements: pH, electric conductance, density, humidity

		5.		Pneumatic signals transmission and amplification

		6.		Analog signal processing: operational amplifiers, basic circuits

		7.		Measurement amplifiers, switches, multiplexers, comparators, limiters, function amplifiers

		8.		Analog multipliers, function generator, isolation amplifiers, filters, voltage and current references

		9.		Sampling units, analog-digital and digital-analog converters

		10.		Operational amplifiers in control circuits, continuos and discrete regulators

		11.		Digital regulation, configuration of a digital controller, pneumatic controller

		12.		Microcomputers MCS-51 and MCS-96, applications, related memories

		13.		Action units, electric and pneumatic servomotors, valves

		14.		Computer applications in measurement and control systems





DSP

		Subject Title				Digital Signal and Image Processing										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of digital signal processing, fundamentals of MATLAB environment

		2.		Numerical, symbolic and visualization tools of MATLAB, data files processing

		3.		Time-domain signal representation, difference equations, selected statistical methods

		4.		Frequency-domain signal analysis, sampling, discrete Fourier transform, decomposition

		5.		Spectrum estimation, aliasing, short-time Fourier transform, window functions

		6.		Z-transform and system description, discrete transfer function, frequency transfer function

		7.		Digital filters, basic methods in the time domain, convolution, FIR filters, filter banks

		8.		IIR filters, basic properties, signal decimation

		9.		Filtering methods in frequency domain, signal reconstruction, window functions

		10.		Linear methods of time series modelling and prediction, SVD a QR algorthm, model selection

		11.		Nonlinear methods of signal processing, median filters, principles of neural networks

		12.		Basic methods of image analysis, 2D Fourier transform, image processing

		13.		Signal processing in engineering, signal prediction, Simulink environment, basic blocks

		14.		Biomedical signal and image processing





CT

		Subject Title				Control Theory										Number		445xxx

		Semester:				1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic conceptions and principles of cybernetics a control theory

		2.		Laplace transform, characteristics, basic theorems and applications

		3.		Systems, their classification and description, systems characteristics, transfer functions

		4.		Block diagrams, signal flow graphs, Mason rule, mutual transformations

		5.		Stability of dynamic systems, types of stability, necessary and sufficient conditions

		6.		Algebraic stability criteria: Hurwitz, Routh, Routh-Schur

		7.		Analogue controllers, their types, dynamic characteristics, choice of proper controller type

		8.		Simple control loop, quality of control response.

		9.		Experimental methods of controller parameter adjustment

		10.		Integral methods of controller adjustment, advantages and disadvantages

		11.		Root locus method (location of roots of closed control loop characteristic equation)

		12.		Root locus technique for negative and positive feedback closed loop systems

		13.		Root locus technique for time-delay systems

		14.		Controller parameter design by means of root locus method





CSE

		Subject Title:				Computer Systems in Engineering										Number:		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Microprocessors Intel 80x86, development until today, processors architecture

		2.		Processor code, Assembler, processor instruction set, signal processors

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Hardware for data acquisition and processing, multifunction board, sensor connection

		5.		Sound blaster and its application for data acquisition, Data Acquisition Toolbox

		6.		PC communication to surrounding, serial and parralel ports, USB, FireWire, Serial ATA

		7.		Overview of software for measurements and control - LabView and similar products

		8.		Modular and compact control systems, VXI, GPIB, CAMAC

		9.		Field communication buses and protocols - RS-232, RS-485, HART, Profibus, Foundation Fieldbus

		10.		Signal and noise, increasing signal/noise ratio in mesurements

		11.		Machine vision, PC cameras, parameters, software, applications

		12.		Image acquisition in industry application, processing applications

		13.		Data archiving systems, preferable media

		14.		Computer net and its applications in industrial control





EI

		Subject Title				Experimental Identification										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Process Modelling

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Experimental identification - basic scheme, identification in wide and narrow sense

		2		Structure selection for model operators in dynamic processes

		3		Signals and their  attributes, discretisation. Input test signals and their election

		4		Criteria for model and process adequacy, least square method and its modification

		5		Classification of identification methods, deterministic methods in time and frequency area

		6		Dynamic systems identification by the mean of  transient responses

		7		Methods of Strejc, Broid and stepwise integration

		8		System identification in frequency area, Kardašov- Karnjušin method

		9		Statistic identification methods, correlation and spectral analysis, statistic dynamic methods

		10		Stochastic discrete models, noise models,  drift description

		11		Election of method for parameters estimation of discrete model, least square method - normal and weighted

		12		Generalized, extended, repeated least square method, metodof maximal credibility

		13		Numeric solution of least square method, recursive methods

		14		Global problems and practical aspect of identification, programming tools





CICS

		Subject Title				Computer Information and Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Control of Unit Operations of Chemical Technological and Biotechnological Processess

		2.		Ways of Technical Realisation of Complex Control Loop Structures

		3.		Process Control Systems, Functions, HW and SW Architectures and Standards

		4.		Present State in the Field of Information and Control Systems, PERA Enterprise Model

		5.		Integration of Control, Maintenance, Business and Engineering Functions

		6.		Manufacturing Executive Systems, Supervisory Control

		7.		Aspect Models, Co-operating Multiagent Systems, Database Utilization

		8.		Agents Communication Methods, XML Languages, Utilization of AI Methods

		9.		ISA S88 Standard for Production Description and and ISA S95 Standard for Communication of Control and Information Levels

		10.		System Analysis of Production Processess for the Design of Information and Control System

		11.		Case Study 1 - Wastewater Treatment Plant Information and Control System

		12.		Case Study 2 - Separation Process Information and Control Database System

		13.		Case Study 3 - Bioreactor Information and Control System

		14.		Case Study 4 - Sugar Crystalization Process Information and Control System





CASP

		Subject Title				Computer Aided Simulation of Processes										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, system approach to process problem solution.

		2.		Sequential-modular methods of simulation, simulation programs and their architecture.

		3.		Unit operation models library, thermodynamic models and data banks of thd. data.

		4.		Process simulator HYSYS – simulation of propylene glycol production.

		5.		Object structure of HYSYS – simulation with several thermodynamic models.

		6.		Project 1: Simulation of a simple plant (sensitivity analysis).

		7.		Processes with recycle - optimization of ethylene chloride production.

		8.		Project 2: Simulation of a complex plant (controlled simulation).

		9.		Possibilities of customization of HYSYS, case study of HYSYS extension.

		10.		Equation-oriented approach to solution of mathematical models, complexity of algorithms.

		11.		Graphs, terminology and basic definitions, graph description and coding, graph searching.

		12.		Decomposition of model equation sets into irreducible subsystems.

		13.		Optimum sequencing for simulation calculations, strong components of graphs.

		14.		Project 3: Decomposition of a simple model, optimum sequence of simulation calculations.





COS

		Subject Title				Computer Operating Systems										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of the operating systems theory, MS Windows, Unix, evolution and list of OS

		2.		Operating system Unix, structure, kernel, processes, evolution, versions and implementation

		3.		File system in Unix, terminal, termcap, terminfo, users, groups, access permissions

		4.		Syntax of commands, electronic manual, studying programmes, documentation

		5.		Commands for work with files and directories, tools for work with texts

		6.		Compression, archiving and coding of files, connecting of disk volumes, tape, CD

		7.		Standard (Bourn's) shell as a command interpret and programming language

		8.		Programming of scripts in shell, C-shell and Korn's shell, comparison with standard shell

		9.		Computer networks in Unix, protocols UUCP, TCP/IP, services mail, ftp, telnet, NFS etc.

		10.		Programme filter awk and calculator bc, C language in UNIX, basic tools and compilers

		11.		X Windows in UNIX, system installation, configuration, optimalisation and local setting

		12.		Database systems used in UNIX and MS Windows, MS SQL, IIS

		13.		Dynamic WWW pages making, databases for distant data processing

		14.		Electronic signature, digital certificates, security on the Internet





KBC

		Subject Title				Knowledge-based Control										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Artificial Intelligence

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Knowledge-based Systems, Multiagent Paradigm

		2.		Intelligent Agents

		3.		Structure and Functions of Production Knowledge-based Systems

		4.		Knowledge Representation, Knowledge Engineering

		5.		Reasoning Methods, Forward and Backward Chaining, RETE Algorithm

		6.		Knowledge-based Systems Development, Knowledge Verification and Validation

		7.		Knowledge Representation under Uncertainty

		8.		Uncertain Reasoning, Dempster-Shafer Theory

		9.		Machine Learning Methods, Inductive Learning, Learning Decision Trees

		10.		Case Based Reasoning

		11.		Knowledge-based Systems for Control of Technological Processes, real time issues

		12.		Expert System Shell CLIPS, Basic Constructs, Functions and Statements

		13.		Case Study 1 - Distributed Knowledge-based Control System for Wastewater Treatment Plants Control

		14.		Case Study 2 - Knowledge-based Control System for Control of Bioprocessess





LC

		Subject Title				Logical Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Process Computer Control Systems

		2.		Control System to Process Communication, Input/Output Interface Units

		3.		Types of Input and Output Signals

		4.		Theoretical Foundations of Logical Control, Boolean Algebra

		5.		Minimization of Combinatorial Logic Functions, Karnaugh Maps

		6.		Sequential Logic Functions

		7.		Programmable Logic Controllers (PLC)

		8.		Programming Languages for PLCs, IEC 61131-3 Standard, CONCEPT Tool

		9.		Function Block Diagram

		10.		Sequential Function Charts

		11.		Counters, Timers, Function Digital Control Blocks

		12.		Case Study 1 - Sugar refinary Control, PLC Sattline

		13.		Case Study 2 - Bioreactor Control, PLCs Compact and Momentum, Practical Demonstration

		14.		Case Study 3 - Control of Cylindro-Conical Tank Electrical Model for Beer Fermentation, Practical Demonstration





PL

		Subject Title				Programming Languages										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Beginning and evolution of C language, basic characteristics, structure of programs

		2		Constants and basic data types, conditions and loops

		3		Data structures, arrays and pointers

		4		Operators and functions, data conversions

		5		Application of library functions, overloading of operators and functions

		6		ANSI C++ standard and syntax in ANSI C, nonobject extension of C language

		7		Object oriented extension of C language, encapsulation and inheritence

		8		Project, its parts and team project development

		9		Programming language Turbo Pascal, pointers, stock and heap, dynamic variables

		10		Dynamic data structures (linked lists and trees), recursion, predeclaration

		11		Procedural and functional types, enforced type exchange, program modularity

		12		Directives, conditional compilation, OOP, inheritence, encapsulation and polymorphism in Pascal

		13		Object types, object cases, classes and instances, abstract objects

		14		Programming language Java, basic philosophy





IP

		Subject Title				Image Processing										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of raster image representation

		2.		Colour models, palettes, colour reduction, dithering, halftonnig

		3.		Histogram and its processing, contrast, brightness, gamma correction

		4.		Alpha blending, binary images use

		5.		Most important graphic formats - survey, methods of image compression

		6.		Geometric image transformations, interpolation in image

		7.		Image registration, warping, morphing

		8.		Methods of image acquisition and connected problems

		9.		Functional image transformations and their use

		10.		Methods of image filtering, noise rejection

		11.		Edge detection and its applications

		12.		Methods o f image sharpening

		13.		Mathematical morphology

		14.		Discussion about individual projects





OPT

		Subject Title				Optimization										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Optimization process, concepts and goals, general scheme and basic elements

		2.		Classical analytical theory of extremes, non-classical applications

		3.		Linear programming

		4.		Simplex method

		5.		Quadratic programming

		6.		Non-linear programming, one-dimensional and multidimensional seeking

		7.		Gradient and non-gradient methods

		8.		Optimization methods with equality and inequality constraints, multiple criteria decision making.

		9.		Optimization of multistage processes, dynamical programming, maximum principle

		10.		Variation calculus

		11.		Combinatorial optimization, graph optimization methods

		12.		Discrete optimization, branch and bound method

		13.		Stochastic optimization, simulated annealing method

		14.		Genetic algorithm, evolution algorithm, taboo search algorithms





NN

		Subject Title				Neural Networks										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Fundamentals of MATLAB environment, basic operations, data files processing

		2.		Visualization tools in MATLAB, symbolic mathematics, principles of SIMULINK

		3.		Basic mathematical models of neurons, transfer functions, threshold, error surface evaluation

		4.		Single-layer networks, perceptron learning rule, application to classification problems

		5.		Adaptive linear networks, Widrow-Hoff learning rule, training and coefficients optimization

		6.		Neural networks in adaptive noise cancellation

		7.		Multi-layer networks, error function, optimization of parameters, gradient descent method

		8.		Basic optimization methods  (backpropagation, Levenberg-Marquardt algorithm)

		9.		Neural networks in signal prediction and system modeling, learning and generalization

		10.		Radial basis networks, transfer functions definition, network structure optimization

		11.		Associative learning rules, self-organizing networks and maps, Hebian learning, Kohonen rule

		12.		Neural networks in segmentation, feature extraction and classification, competitive learning

		13.		Simulation of artificial neural networks in the SIMULINK environment

		14.		Neural networks in system identification and control, supervised and unsupervised learning





DST

		Subject Title				Dynamic Systems Theory										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Control Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Multiple-loop control systems, control loops with auxiliary actuating and controlled variable

		2.		Frequency-domain system characteristics, frequency response, Nyquist diagram

		3.		Nyquist stability criterion. Bode diagram

		4.		Controller design by means of frequency response methods

		5.		Multi-input multi-output control systems, autonomous and invariant systems

		6.		Linear sampled-data systems

		7.		Z-transform, characteristics and basic theorems, difference equations

		8.		Z-transfer function, characteristics, sampling, Shannon sampling theorem

		9.		Signal flow graphs of sampled-data systems, discrete transform function existence

		10.		Stability of sampled-data systems, stability criteria, bilinear transform

		11.		Discretization of continuous systems, discrete controllers of PSD type

		12.		Methods of discrete controller parameter adjustment

		13.		Linear Diophantine equations, Euclid algorithm, elementary matrix modifications

		14.		Discrete dead-beat controllers, their design





ACG

		Subject Title				Algorithms of Computer Graphic										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of image representation, biomedical images, scientific visualizations

		2.		Visula methods in biomedical applications (PET, SPECT, NMR)

		3.		Functional transformations for image processing (DFT, DWT, Radon transformation)

		4.		Aplication of denoising methods for 2-D signals

		5.		Images regions recovery - deterministic methods

		6.		Images regions recovery - probabilistic methods

		7.		Images regions recovery - wavelet decomposition methods

		8.		Image resolution enhancement using linear methods and 2-D discrete Fourier transform

		9.		Image resolution enhancement using discrete wavelet transform

		10.		Edge detection in images

		11.		3-D modelling methods, biomedical data visualization

		12.		Aplication of denoising methods for 3-D signals

		13.		Resolution enhancement methods for 3-D signals

		14.		Summary - computer project evaluation





AI

		Subject Title				Artificial Intelligence										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Artificial Intelligence - definition, clasification, basic concepts

		2.		Problem solving - heuristic search

		3.		Problem solving - decomposition to subproblems

		4.		Two person games: min-max method, alpha-beta pruning

		5.		Knowledge representation - production systems

		6.		Knowledge representation - semantic networks, frames

		7.		Knowledge representation - first-order logic

		8.		Fuzzy systems, fuzzy sets

		9.		Fuzzy relation, model of semantic

		10.		Linguistic operators

		11.		Inference rules

		12.		Fuzzy controller

		13.		Prolog

		14.		Prolog





KO

		Subject Title				Knowledge System Optimization										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Optimization

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Basic principles of knowledge systems

		2		Objective function as a measure of knowledge system quality

		3		Local and global optimization

		4		Optimization in continuous and discrete spaces

		5		NP-complete problems, knowledge extraction

		6		Matlab functions for local and global minimization

		7		Knowledge systems with desired output and penalization principle

		8		Sigmoidal function and single neuron optimization

		9		Optimization of MLP neural network

		10		Optimization of RBF neural network

		11		Optimization of fuzzy neural network

		12		Knowledge systems with undesired output and selforganization

		13		Optimum clustering in vector space

		14		Optimum SOM in vector and metric spaces





DCS

		Subject Title				Design of Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		General Methods for Planning and Managing Projects

		2.		Formulation of a Project in MS PROJECT Programme, Tasks, Task Scheduling

		3.		Critical Path, Project Triangle, Resources, Project Optimization

		4.		Monitoring and Managing Project During its Realisation

		5.		General Practice of Information and Control Systems Creation, Building Phases

		6.		Standard ISA S88 Models in Design of Control Systems

		7.		Individual Groups Project Task Definition

		8.		Design Resources for Design of Information and Control Systems FactorySuite 2000

		9.		InTouch Application for HMI Design, Animation

		10.		InTouch Application for HMI Design, Alarm, Trend and Histrorical Objects

		11.		Elaboration of Individual Group Projects

		12.		Case Study - BIOGENES Control System for Bioprocess Control

		13.		Safety of Control Systems

		14.		Public Presentation of Individual Group Projects Results





IIS

		Subject Title				Industrial Information Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Industrial Automated Information Systems (IAIS) and theirs role in control of indust. proc.

		2.		Reengineering and inf. technology - basic reverse and tool in the control of indust. proc.

		3.		Means and tools for the implementation of IAIS. UML and JAVA language briefly.

		4.		Database for extensive IAIS: Oracle9i, SQL Server, Sybase, IBM DB2 and their properties

		5.		Program tools in the analysis, design, implementation, operation, and maintenance of IAIS

		6.		CASE (Computer Aided System Engineering) for the design and development IAIS

		7.		Distributed IAIS, Multiagent systems, Distributed Artificial Intelligence

		8.		Live cycle of IAIS - System integration

		9.		Structure of IAIS in industrial processes from the point-of-view of user application

		10.		Structure of IAIS in industrial processes from the point-of-view of system application

		11.		Manager systems, EIS systems, supporting management decisions

		12.		ERP type systems: SAP R/3, BAAN, MOVEX, MFG/PRO, ORACLE Appl., NORIS, etc.

		13.		Control levels in the systems ERP, MES (Manufact. Execution Syst.), PAS (Plant Aut. Syst)

		14.		Role of IAIS in the control of industrial processes. Global industrial systems and Internet





CNA

		Subject Title				Computer Network Administration										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to computer networks, instalation of MS Windows Server

		2		Disk management in MS Windows Server, volumes, file systems

		3		IP address, DNS, domain, domain tree, forest

		4		Instalation of DNS, physical and logical structure of network

		5		Physical structure and instalation of Active Directory

		6		Active directory administration

		7		Active directory structure replication

		8		User, group, organisation units, control delegation

		9		Wide structure form

		10		Group policy, Terminal Services

		11		File management, encryption

		12		Disk quotas, Distributed File System

		13		System security, IIS server

		14		Final project





DSI

		Subject Title				Database Systems and Internet										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Database Oracle9i, Application server and enterprise Intra/Internet, basic features

		2.		Development of applications, arrangements in variations modern formats, Oracle9iAS Dev.

		3.		Creation, implementation and browsing of database objects of tables, procedures, etc.

		4.		Operations over database objects, conditional queries, sorting, export tables

		5.		Creation of components-forms for inserting and actualization of data in database tables

		6.		Enterprise Portal and his exploitation in Internet framework.

		7.		Portal´s objects: web pages, portlets, applications components, mobile services

		8.		Composition of reports and graphs using Discoverer tool, modification of theirs content

		9.		Query language SQL and his procedural extension PL/SQL, exploation in database working

		10.		Web services of systems, open interfaces

		11.		Scope in using JDeveloper tool developing Java applications

		12.		Integrated management of database and application server - Enterprise Manager

		13.		Systems supporting decision-making of EIS type syst., Datawarehouses, Datamining

		14.		Globalization, integration and cooperativability of database and informat. system in Internet





FM

		Subject Title				Fractal Modelling										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to fractal geometry and fractal examples

		2		Fractal sets in continuous vector space, approximation in discrete space

		3		Deterministic and stochastic approaches to fractal modelling

		4		Mathematical morphology: neighborhood, erosion, dilation, opening, closing, skeleton, convex hull

		5		Fractal dimension: Minkowski, Kolmogorov, Hausdorf

		6		Estimates of fractal dimension: Sandbox, Box counting, Minkowski sussage

		7		Self-similarity, self-organization and fractal sets

		8		Dynamic systems, butterfly effect, chaos and fractal sets

		9		Sensitivity of systems: Julia sets, Mandelbrot sets

		10		Discrete dynamic models: percolation, aggregation, SAW, sandpiles

		11		Models of turbulence: forest fire, liquid surface,chemical reactions and diffusion

		12		Fractal images: preprocessing, binarization, morphological analysis, dimension

		13		Fractal analysis of biological and biomedical images

		14		Individual computer project





GE

		Subject Title				Graphs in Engineering										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Graphs, their terminology and basic definitions, graph description and coding

		2.		Time and storage complexity of algorithms, NP-complete problems

		3.		Depth-first and breadth-first search in graphs, backtracking, output mapping of equation set

		4.		Transformation of an equation set into a graph, mutual reachability of nodes and its analysis

		5.		Strong components, irreducible subsystems of equation set

		6.		Graph condensation, hierarchical structure of a directed graph, computation sequencing

		7.		Pipeline networks, spanning tree, search for independent circuits, minimization of pipe networks

		8.		Multilayer decision making problem, optimum path finding

		9.		Directed acyclic graphs, critical path method

		10.		Matching in bipartite graphs, application in equation sets

		11.		Discrete optimization, principles of methods, branch-and-bound method

		12.		Hamiltonian paths, process planning and scheduling

		13.		Planar graphs, their embedding into a plane, application in design of printed circuits and chips

		14.		Examples of application in engineering and technology





GIS

		Subject Title:				Geographic Information Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Geographic information systems (GIS), their application in environmental modelling, ArcView

		2.		Geographic data topology, projection

		3.		Storage of geographic data on the computer, raster data, vector data, map layers

		4.		Acquiring of geographic data, digitalization, scanning, vectorization, air and satellite photographs, the Internet

		5.		Geographic data editing, spatial operations

		6.		Creating maps from individual layers, linking of database tables to map elements

		7.		Explanations, texts and geographic marks in the map

		8.		Map printing

		9.		Identification and selection of elements in the map

		10.		Processing of selection results, statistical evaluation

		11.		GIS in ecology, applications for data displaying and evaluation, modelling

		12.		Application programming in GIS

		13.		Cooperation of database systems and GIS

		14.		GIS and the Internet





IZ

		Subject Title				Information Sources										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Primary and secondary chemical literature, in-house library, key words

		2.		Printed, online, networked sources of information

		3.		Searching scientific information, style of citation

		4.		Chemical Abstract Service (CAS)

		5.		Using of „CA on CD“; browse, search, save and print tools

		6.		SciFinder

		7.		ScienceDirect, Medline

		8.		Web of Science

		9.		Large databases: Gmelin, Beilstein, Ullmann

		10.		Libraries: university, national, technical. On-line catalogues

		11.		Scientific journals, electronic journals, Elsevier, Springer

		12.		Searching scientific information on the Internet, ProQuest-PCI

		13.		Dictionaries, sources of chemical and physical data

		14.		Transfer of information data to different programs, bibliographical databases





MDS

		Subject Title				Modelling of Dynamic Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Modelling of Processes

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling, simulation, basic concepts. Computer realization of mathematical model.

		2.		Software for simulation and modelling (PSI, MATLAB).

		3.		Estimation of model parameters using optimization methods. Flow boiler - model, identification.

		4.		Simulation and modelling of chemical and biotechnological processes.

		5.		Methods for solving ordinary differential equations, initial - value problem.

		6.		Sterilization of molasses broth - optimal control of the process.

		7.		Fermentation, membrane filtration, storage tank - more complex process modelling.

		8.		Methods for solving ordinary differential equations, boundary - value problem.

		9.		Heat convection as a one dimensional problem  (solved as boundary - value problem).

		10.		Models of systems with distibuted parameters - parabolic type.

		11.		Models of systems with distibuted parameters - elliptic type.

		12.		Modern trends of identification.

		13.		Qualitative modelling.

		14.		Fuzzy modelling.





MCT

		Subject Title				Modern Control Theory										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech

		Prerequisities:				Control Theory, Dynamic Systems Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		State-space control theory for continuous and discrete systems

		2.		Non-linear systems, dynamic properties, state-space method

		3.		Steady states of non-linear systems, equivalent systems method

		4.		Stability of non-linear systems, Lyapunov stability theory, absolute stability

		5.		Non-linear discrete systems, Z-transform method for non-linear discrete systems

		6.		Describing function method for non-linear discrete systems, absolute stability criterion

		7.		Adaptivity definition and determination, adaptive systems with analogue models

		8.		Adaptive systems with random input signals, adaptive control

		9.		Adaptive control according to desired behaviour, control given by inequalities

		10.		Object recognition, choice of recognition attributes, self-learning adaptive systems

		11.		Principles of classifier function, examples of adaptive and self-learning systems

		12.		Algebraic control theory, polynomials, properties, divisibility, polynomial equations

		13.		Polynomial Diophantine equations, solution seeking methods, optimum control

		14.		Description and control of multidimensional systems





MSP

		Subject Title				Multimedia in Signal Processing										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal and Image Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to multimedial aplications, basic terms, definition

		2		Hardware for audio and video recording

		3		Software for processing of multimedial aplications, media

		4		GSM, WAP, DHTML, CSS, ASP

		5		Mathematical description of audio signal

		6		Audio signal digitalisation, compress methods

		7		Audio signal processing from damage source - individual project

		8		Mathematical description of video signal

		9		Video signal digitalized, compress methods

		10		Processing of video signal - individual projects

		11		World of virtual reality - 3D modelling

		12		VRML language

		13		VRML - Individual project

		14		Summary, credit





SP

		Subject Title				Stochastic Processes										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Fundamental terms and probability theory methods, conditional probability, Bayes theorem

		2		Random variables and their characteristics, first-order moments

		3		Fundamental terms and moments of mathematical statistics, random sample, sampling distributions

		4		Estimation theory bases, point, interval, linear and quadratic estimates, regression analysis

		5		Least-square method, maximum likelihood method, statistical hypotheses testing

		6		Multidimensional random variables, random vector and field, first- and second-order moments

		7		Random processes, their properties and descriptions, random processes types and their characteristics, white noise

		8		Stationary and Markov random processes, ergodic hypothesis

		9		Correlation and covariance functions, covariance matrix

		10		Power spectral density, coherency function

		11		Random process meassurement, calculation and estimate of their characteristics from experimental data set

		12		Random process analysis - stationarity, normality tests; periodic component detection, trends elimination

		13		Random events in dynamic systems, system analysis by stochastic signals, Wiener-Hopf equation

		14		Wiener-Kinchine relationships, calculation of system weighting function





ECDL

		Subject Title				ECDL standard course										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0 kz

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		ECDL concept, its objectives. Module 1: Basis concepts of information technology.

		2		Module 2: Using the computer and managing files and folders, search features.

		3		Module 3: Word processing. Basic operations, copy, move, delete. Help.

		4		Formatting fonts and paragraphs, bullets and numbering. Printing.

		5		Creating tables, using pictures and images, importing objects, using mail merge tools.

		6		Module 4: Spreadsheets. Developing, formatting and using spreadsheet.

		7		Standard mathematical and logical operations using formulas and functions.

		8		Importing objects, creating graphs and charts. Printing.

		9		Module 5: Database. Design a simple database. Create a table with fields. Define keys.

		10		Retrieving of information by using the query, select and sort tools.

		11		Use of forms, creating of reports. Group data in report-totals and sub-totals.

		12		Module 6: Presentation. Creating, formatting and preparing presentations.

		13		Basic operations with graphics and charts and various slide show effects.

		14		Module 7: Information and Communication. Web search tasks. Electronic mail.





FPS

		Subject Title				Factory Processes Simulation										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Management process modelling, methodology of decision situation models design

		2.		Simulation models, basic elements of simulation models

		3.		Random processes, their quantification in simulation models

		4.		Main areas of simulation models implementation in material and financial flows

		5.		Application of spreadsheets for simulation modelling

		6.		Directed graphs, Petri nets

		7.		Optimization processes in simulation models

		8.		Simulation software Witness

		9.		Basic simulation elements for simulation models design in Witness environment

		10.		Formulation of rules for control of modelled flows, WCL language

		11.		Communication environment of Witness, connections with enterprise information systems

		12.		Optimization tools, creation of summary reports

		13.		Case studies, short-term planning, service processes, prognostic models

		14.		Application of simulation model in technological processes optimization






_1166791973.xls
LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		MI		Matematika I		MI		Mathematics I		A

		MII		Matematika II		MII		Mathematics II		A

		PMS		Pravděpodobnost a mat. statistika		PMS		Probability and Mathematical Statistics		A

		TCA		Tenzorový počet a jeho aplikace		TCA		Tensor Calculus with Applications		A

		ODE		Soustavy obyč. diferenciálních rovnic		ODE		Systems of Ordinary Differential Equations		A

		MO		Úvod do matematické optimalizace		MO		Introduction to Mathematical Optimization		A

		FT		Fourierova transformace		FT		Fourier Transform		A

		DS		Dynamické systémy a parc.dif.rovnice		DS		Dynamical Systems and PDE's		A

		MANDM		Metody analýzy nelin.dynam.modelů		MANDM		Methods of Analysis of Nonlin.Dynam.Models		A

		CTGA		Kombinatorika, teorie grafů a algoritmů		CTGA		Combinatorics,Theory of Graphs and Algorit.		A

		OEP		Optimalizace inženýrských procesů		OEP		Optimalization of Engineering Processes		A

		MOCGT		Matematika opt.kontr.a teorie her		MOCGT		Math.of Optimal Control and Games Theory		A

		NM		Numerické metody		NM		Numerical methods		A

		AM		Metody aplikované matematiky		AM		Methods of Applied Mathematics		A

		IP		Neuronové sítě		NN		Neural Networks		A

		ZO		Zpracování obrazů		IP		Image Processing		A

								Methods of Applied Mathematics



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



MI

		Subject Title				Mathematics I										Number		413 xxx

		Semester:				1

		Weekly Load and Assessment:				3/3/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Mathematics

		Module Content:

		1.		Elements of Mathematical Logic. Introduction to calculus

		2.		Continuity and limits of the functions of one and two variables.

		3.		Derivatives, Mean value theorem, L’ Hospital’s rule. Partial derivatives.

		4.		Monotone functions, extreme values of a function, asymptotes of the graph.

		5.		Newton’s methods. Taylor’s formula with remainder. Differential.

		6.		Curves in plane, tangent vector. Polar coordinates.

		7.		Antiderivative. Definite integral. Geometric and physical applications.

		8.		Techniques of integration.

		9.		Improper integrals. Numerical integration. The mean value theorem for integrals.

		10.		Ordinary differential equations of the first order. Separable equations. Euler’s method.

		11.		Linear differential  equations of the first order and their applications.

		12.		The space R^n , geometry in R^3, vectors, dot and cross products.

		13.		Matrices and Determinants. Inverse matrix.

		14.		The systems of linear algebraic equations. Gauss-Jordan method. Cramer’s rule.





MII

		Subject Title				Mathematics II										Number		413 xxx

		Semester:				2

		Weekly Load and Assessment:				3/4 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Linear space, base, dimension. The space C(I). Linear mapping.

		2.		Linear differential equations of n-th order.

		3.		The system two linear and nonlinear differential equations of the first order.

		4.		Predator-Prey models: Lotka-Wolterra System.

		5.		Geometry in R^3 (R^n). Metrics in R^n.

		6.		Differential calculus in R^n. The functions of two and more variables.

		7.		Directional and partial derivatives. Tangent plane. Gradient. Newton’s method.

		8.		Taylor’s formula. The Hessian and extreme values. Method of least squares.

		9.		Implicit function theory.

		10.		Line integral of scalar and vector field.

		11.		Differential form, exact differential form, Potential vector field.

		12.		Line integrals independent of the path.

		13.		Double integrals. Fubini theorem, Substitution in double integral. Improper integrals.

		14.		Triple integrals. Applications. Cylindrical and spherical coordinates.





PMS

		Subject Title				Probability and Mathematical Statistics										Number		413 xxx

		Semester:				3, 4

		Weekly Load and Assessment:				1/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Elements of probability theory, conditional probability, independence of events.

		2.		Random variable, distribution function, probability function.

		3.		Density, mean, variance, quantiles, median, critical values.

		4.		Multidimensional random variables, independence of random variables, covariance and correlation matrices.

		5.		Fundamental types of discrete and continuous distributions.

		6.		Central limit theorem, random sample, sample statistics.

		7.		Point estimates, confidence intervals.

		8.		Testing of statistical hypotheses, type I and II errors. One-sample tests about mean and variance.

		9.		Two-sample tests about means and variances.

		10.		Goodness-of-fit testing, independence testing.

		11.		Fundamentals of regression analysis.

		12.		Contingency tables.

		13.		Another more specific statistical methods.

		14.		Another more specific statistical methods.





TPA

		Subject Title				Tensor Calculus with Applications										Number		413 xxx

		Semester:				6

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Linear system of coordinates on an affine space.

		2.		Cross product and scalar triple product. Transformation of coordinates.

		3.		Orthogonal transformations. Orientation of the space.

		4.		Contravariant and covariant tensors of rank two.

		5.		Metric tensor. Stress tensor.

		6.		Strain tensor.

		7.		Tensors of higher rank. Tensor fields.

		8.		Tensor algebra.

		9.		Symmetric and skew-symmetric tensors, pseudotensors.

		10.		Line integrals.

		11.		Surface in E3, surface integrals.

		12.		The vector differential operators : gradient, nabla, divergence, curl(rotation).

		13.		The integral theorems of Gauss,  Stokes and Green’s.

		14.		The reaction – diffusion equation.





ODE

		Subject Title				Systems of Ordinary Differential Equations (ODE)										Number		413 xxx

		Semester:				5

		Weekly Load and Assessment:				2/1/1 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		The general dynamical system. Continuous and discrete dynamical system.

		2.		Autonomous system ODE. A qualitative approach. Phase flow. The notion of stability.

		3.		Attractor.

		4.		Planar systems. Phase portraits of linear systems.

		5.		Phase portraits of nonlinear systems. Grobman -Hartman theorem.

		6.		First integrals and applications.

		7.		Phase portraits of linear and nonlinear systems in R^3.

		8.		Stability theory. Poincare mapping.

		9.		Nonautonomous systems ODE.

		10.		Periodic linear systems. Monodromy matrix. Floquet theory.

		11.		The systems ODE's depending on the parameters. Bifurcations.

		12.		Examples: "Brusselator", Lorenz system, dumped oscillator.

		13.		Discrete dynamical systems, basic notions.

		14.		Regular and chaotic behavior. Liapunov exponents.





MO

		Subject Title				Introduction to Mathematical Optimization										Number		413 xxx

		Semester:				5

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Problems of mathematical optimization.

		2.		Linear programming.

		3.		Convex polyhedra.

		4.		Simplex method.

		5.		Duality of linear programming.

		6.		Integer programming, totally unimodular matrices.

		7.		Basic notions of graph theory.

		8.		Shortest path problem.

		9.		Tree, spanning tree, greedy algorithm.

		10.		Discrete optimalization problems as problems of integer programming.

		11.		Nonlinear optimization.

		12.		Kuhn-Tucker conditions.

		13.		Numerical methods for nonlinear programming.

		14.		Convex functions, positive semidefinite matrices.





FT

		Subject Title				Fourier Transform										Number		413 xxx

		Semester:				5

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Basic notions about periodic functions and some useful functions. Convolution.

		2.		Dirac delta function, basic properties. Discretization of the continuous signal.

		3.		The definition of Fourier transform and its basic properties.

		4.		Fourier transform of delta-function and of periodic functions.

		5.		The signals of finite length. Instrument line shape.

		6.		The methods of apodization and deconvolution.

		7.		The influence of the discretization of the signal on the spectrum. Aliasing.

		8.		Discrete Fourier transform. Definition.

		9.		The method of zero-filling.

		10.		Fast Fourier transform, the main idea, usage, number of operations.

		11.		The theory of distribution. Regular and singular distributions. Fourier transform of distributions.

		12.		Two-dimentsional and higher dimensional Fourier transform.

		13.		Fourier series.

		14.		Fourier transform in infrared spectroscopy.





PDE

		Subject Title				Dynamical Systems and PDE’s										Number		413 xxx

		Semester:				6

		Weekly Load and Assessment:				3/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, II, Systems of ordinary diff. Equations

		Course provider:				Department of Mathematics

		Module Content:

		1.		PDE’s as the dynamical system.

		2.		Elements of functional analysis, spectral theory.

		3.		Stability of steady state solutions.

		4.		Fourier series.

		5.		Fourier method.

		6.		Modified Fourier Methods.

		7.		Wave solutions of PDE’s . 1-dimensional case.

		8.		Planar wave solutions. Spiral waves.

		9.		Elements of vector analysis.

		10.		Elements of vector analysis.

		11.		Reaction-diffusion equations.

		12.		Turing instabilities.

		13.		Turing instabilities.

		14.		Applications.





MANDM

		Subject Title				Methods of Analysis of Nonlinear Dynamical Models										Number		413 xxx

		Semester:				7

		Weekly Load and Assessment:				2/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II, Systems of Ordinary Dif. Equations

		Course provider:				Department of Mathematics

		Module Content:

		1.		Lumped parameter systems. Examples.

		2.		Continuation algorithm.

		3.		Diagram of steady state solutions.

		4.		Stability of steady state solutions.

		5.		Branching of steady state solutions.

		6.		Hopf bifurcation.

		7.		Construction of bifurcation diagram.

		8.		Simulation methods and construction of phase portrait.

		9.		Computation and continuation of periodic solutions.

		10.		Bifurcation of periodic solutions.

		11.		Characterization of chaotic attractors.

		12.		Nonautonomous systems.

		13.		Selected methods for analysis of distributed parameter systems.

		14.		Primary and secondary bifurcation.





CTGA

		Subject Title				Combinatorics, Theory of Graphs and Algorithms										Number		413 xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Graphs, connectivity, components. Spanning tree and the greedy algorithm.

		2.		Euler and Hamiltonian graphs.

		3.		Matching and covers in bipartite graphs.

		4.		Weighted bipartite matching.

		5.		Maximum flow problems. Ford-Fulkerson algorithm.

		6.		Planar graphs. Kuratowski theorem.

		7.		Problems, algorithms, running time. Polynomial algorithms.

		8.		The class NP, NP-complete problems, polynomial reduction.

		9.		Cook’s theorem, NP-completness of some other problems.

		10.		Cliques and colourings of graphs.

		11.		Polyhedral approach to combinatorial problems.

		12.		Matching and cut polyhedra of graphs.

		13.		Approximation algorithms for NP-complete problems.

		14.		Heuristics for the travelling salesman problem.





OEP

		Subject Title				Optimization of Engineering Processes										Number		413 xxx

		Semester:				7

		Weekly Load and Assessment:				2/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Formulation of optimization problem.

		2.		Extrema of functions of real variables-methods of classical analysis.

		3.		Free extremum, extremum with equality constraints.

		4.		Extremum with inequality constraints.

		5.		Linear programming.

		6.		Simplex method.

		7.		Nonlinear programming.

		8.		Methods of adaptive search.

		9.		Gradient methods.

		10.		Penalty functions.

		11.		Elements of dynamic programming.

		12.		Example of sources distribution.

		13.		Vector optimization.

		14.		Construction of Pareto compromise set.





MOCTG

		Subject Title				Mathematics of Optimal Control and Games Theory										Number		413 xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Elements of variational calculus.

		2.		Euler equation.

		3.		Transversality conditions. Direct methods.

		4.		Maximum principle.

		5.		Formulation of problem and necessary conditions.

		6.		Control synthesis.

		7.		Problem with moving ends and transversality conditions.

		8.		Chemical engineering formulation.

		9.		Optimal temperature profile in chemical reactor.

		10.		Numerical algorithms for optimal control.

		11.		Gradient method in functional space.

		12.		Games and decision situation, mathematical models.

		13.		Games in normal form. Matrix games. Saddle points of games.

		14.		Games in explicit form. Winning strategy.





NM

		Subject Title				Numerical Methods										Number		413 xxx

		Semester:				4

		Weekly Load and Assessment:				3/2 Ex

		Credit:

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Interpolation, difference formulas, quadrature formulas.

		2.		Methods of linear algebra.

		3.		Systems of nonlinear equations. Newton method.

		4.		Linear and nonlinear regression. Gauss-Newton method.

		5.		Initial value problem for ODE´s. One-step methods.

		6.		Multistep methods.

		7.		Stability. Error estimation.

		8.		Stiff systems. A-stable methods.

		9.		Boundary value problem for ODE´s.

		10.		Finite-difference methods.

		11.		Shooting methods.

		12.		Finite-difference methods for PDE´s of parabolic type.

		13.		Methods of lines.

		14.		Finite-difference methods for PDE´s of elliptic type.





AM

		Subject Title				Methods of Applied Mathematics										Number		413 xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I,II, Systems of ODE, Dynamical Systems and PDE's

		Course provider:				Department of Mathematics

		Module Content:

		1.		Stability of steady state solutions.

		2.		Point and essential spectrum.

		3.		Stability of wave solutions of the reaction-diffusion systems.

		4.		Curvilinear coordinates.

		5.		Operators grad, div, rot in curvilinear coordinates

		6.		Curvature of planar curves and surfaces.

		7.		Propagation of the curvilinear fronts in the reaction-diffusion systems.

		8.		Propagation of the curvilinear fronts in the reaction-diffusion systems.

		9.		The method of weighted residuals.

		10.		Variational methods

		11.		Introduction to the finite element method

		12.		Development of finite element equations.

		13.		Steps in performing finite element analyses.

		14.		Applications of the finite element method.





IP

		






_1166792121.xls
LIST

		

		sem.		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		B1		AVT		Aplikace výpočetní techniky		ACS		Application of Computer Science		A

		B2		AP		Algoritmizace a programování		AP		Algorithmization and Programming		A

		B3		IS		Informační systémy		IS		Information Systems		A

		B4		MMI		Matematické metody v inženýrství		MME		Mathematical Methods in Engineering		A

		B5		PG		Počítačová grafika		CG		Computer Graphics		A

		B6		MRT		Měřicí a řídicí technika		MCE		Measuring and Control Engineering		A

		B6		TP		Technické prezentace		TP		Technical Presentations		A

		B6		FT		Funkce komplexní proměnné a funkcionální transformace		FT		Functions of Complex Variable and Functional Transforms		A

				DBS		Databázové systémy		DBS		Database Systems		A

				ATK		Aplikace tabulkových kalkulátorů		SA		Spreadsheet Applications		A

				OSPS		Operační systémy a počítačové sítě		OSCN		Operating Systems and Computer Networks		A

				PTY		Počítačová typografie		CTY		Computer Typography		A

				IRP		Informatika a řízení procesů		IPC		Informatics and Process Control		A

				CSS		Číslicové signály a systémy		DSS		Digital Signals and Systems		A

		M1		MMP		Matematické modelování procesů		MMP		Mathematical Modelling of Processes		A

		M1		TPR		Technické prostředky pro řízení		TIC		Technical Instrumentation for Control		A

		M1		DSP		Číslicové zpracování signálů a obrazů		DSP		Digital Signal and Image Processing		A

		M1		TR		Teorie řízení		CT		Control Theory		A

		M1		LR		Logické řízení		LC		Logical Control		A

		M1		PJ		Programovací jazyky		PL		Programming Languages		A

		M2		IPS		Inženýrské počítačové systémy		CSE		Computer Systems in Engineering		A

		M2		EI		Experimentální identifikace		EI		Experimental Identification		A

		M2		ZOB		Zpracování obrazů		IP		Image Processing		A

		M2		OPT		Optimalizace		OPT		Optimization		A

		M2		NS		Neuronové sítě		NN		Neural Networks		A

		M2		TDS		Teorie dynamických systémů		DST		Dynamic Systems Theory		A

		M3		PIRS		Počítačové informační a řídicí systémy		CICS		Computer Information and Control Systems		A

		M3		APG		Algoritmy počítačové grafiky		ACG		Algorithms of Computer Graphic		A

		M3		UI		Umělá inteligence		AI		Artificial Inteligence		A

		M3		ZO		Optimalizace znalostních systémů		KO		Knowledge System Optimization		A

		M3		NRS		Navrhování řídicích systémů		DCS		Design of Control Systems		A

		M3		PIS		Průmyslové informační systémy		IIS		Industrial Information Systems		A

		M3		PSP		Počítačová simulace procesů		CASP		Computer Aided Simulation of Processes		A

		M4		POS		Počítačové operační systémy		COS		Computer Operating Systems		A

		M4		ZR		Znalostní řízení		KBC		Knowledge-based Control		A

				APS		Administrace počítačových sítí		CNA		Computer Network Administration

				DSI		Databázové systémy a Internet		DSI		Database Systems and Internet		A

				FM		Fraktální modelování		FM		Fractal Modelling		A

				GI		Grafy v inženýrství		GE		Graphs in Engineering		A

				GIS		Geografické informační systémy		GIS		Geographic Information Systems		A

				IZ		Informační zdroje		IZ		Information Sources		A

				MDS		Modelování dynamických systémů		MDS		Modelling of Dynamic Systems		A

				MTR		Moderní teorie řízení		MCT		Modern Control Theory

				MZS		Multimédia ve zpracování signálů		MSP		Multimedia in Signal Processing		A

				NP		Náhodné procesy		RP		Random Processes

				ECDL		Základní kurz ECDL		ECDL		ECDL Standard Course		A

				SPS		Simulace podnikových systémů		FPS		Factory Processes Simulation		A

						povinný				obligatory

						povinně volitelný				duty optional

						volitelný				optional



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



ACS

		Subject Title				Application of Computer Science										Number		445xxx

		Semester:				B1

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Information technology, architecture of computers,  principles of operation systems

		2		Computer networks, basis of the Internet, electronic communication

		3		Principles of text editors, basis functions, styles

		4		Writing of technical texts, formulae, equations and tables

		5		Basis of computer graphics, graphical formats, inserting graphical object into the text

		6		Table calculators, using formulae and functions

		7		Graphics in calculations, work with sheets, evaluation of functions

		8		Table calculators and text editors, information transfers, export of tables and graphs

		9		Engineering applications of table calculators, processing of data files

		10		Database operation, data sorting in table calculators, filtration of information

		11		File transfer, data importing in table calculators, data export

		12		Numerical and graphical processing of real data in table calculators

		13		Component Integration of information systems, program management

		14		Computer project





MCE

		Subject Title				Measuring and Control Engineering										Number		444xxx

		Semester:				B6

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics, Physics, Chemical Engineering

		Course provider:				Department of Physics and Measurements and 
Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of measurement and control, measurement and control loops in technological charts.

		2.		Analysis of technological systems, their mathematical modelling based on the mass and energy balances.

		3.		Simulation of processes described by systems of ordinary differential equations using simulation languages.

		4.		Description of system dynamic behaviour, classification of dynamic systems, transfer functions.

		5.		Final control elements. Principles of PID control, control response, simple feedback control loops, multiple-loop control.

		6.		Basic applications of control loops in chemical and food technology. Basic principles of digital signal processing, digital and adaptive controllers.

		7.		Logical control of technological processes, programmable logic controllers (PLC).

		8.		Industrial measurement; microprocessor supported measurement, intelligent sensors.

		9.		Pressure measurement and pressure transducers.

		10.		Temperature measurement, thermocouples, RTD, thermistors, radiation thermometers.

		11.		Level measurement, mechanical and electrical level sensors.

		12.		Flow measurement, flow sensors, mass-flowmeters.

		13.		Measurement of chemical properties and composition.

		14.		Computer control and information industrial systems: structures, main function principles, design.





AP

		Subject Title				Algorithmization and Programming										Number		445xxx

		Semester:				B2

		Weekly Load and Assessment:				0/2/0 kz

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Modern technology of programming, programming technics.

		2		MATLAB: Dialogue mode, programming mode, m-editor.

		3		MATLAB: Aritmethic and logical operators, vector and matrix operations, functions.

		4		MATLAB: Principles of object graphics, format.

		5		MATLAB: Algorithm development, finite computational methods.

		6		MATLAB: Decission commands, conditions.

		7		MATLAB: Cycle commands. Iterative computational methods.

		8		MATLAB: 2D and 3D graphics, imaging principles.

		9		MATLAB: Object properties, colors, graphics formats, graph export.

		10		MATLAB: Programmable modules, parameters transmission.

		11		MATLAB: Work with data files, import from table calculator, sytem client-server.

		12		MATLAB: Connection with text editor, access to computational methods from text editor.

		13		SIMULINK: Modelling principles, basic functions and blocks, graphics, import from MATLAB.

		14		Project.

		6.		Rozvětvené algoritmy, rozhodovací příkazy





IS

		Subject Title				Information Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling of processes in information systems, types of information systems

		2.		Basics of information theory, representation of information, coding, safety of data transfer

		3.		Basics of cryptography, user authentication, digital signature, network safety

		4.		Modern database systems, technology of data processing, database operations

		5.		Tables, data types, indexing, browsing and modification of databases

		6.		Basic database models, normal forms, relations between tables, data integrity

		7.		Query language SQL, basic commands, types of commands

		8.		Select SQL command, types of table join and their implementation

		9.		Query design, usage of SQL query form

		10.		User defined forms, summary reports

		11.		Applications design in database systems, architecture client-server, networking

		12.		Real-time process databases, process data processing

		13.		Database linking with other applications, linking methods

		14.		Database systems application for data collection, storing and processing of measured data





MME

		Subject Title				Mathematical Methods in Engineering										Number		445xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics, Algorithmisation and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of computing methods, MATLAB programming environment

		2.		Numerical and visualisation methods, object graphics, programming tools

		3.		Symbolic methods in engineering

		4.		Modelling and simulation in the Simulink environment

		5.		Numerical and symbolical methods of linear algebra, sparse matrices

		6.		Data processing, linear approximation, the least square method, modelling tools

		7.		Nonlinear approximation, gradient method, numerical optimisation

		8.		Algorithmic tools for solution of nonlinear equations, iterative algorithms, symbolic methods

		9.		Methods of numerical and symbolic interpolation, differentiation and integration

		10.		Numerical and symbolical methods of solution of ordinary differential equations, modelling

		11.		Systems of ordinary differential equations, boundary value problems, modelling in Simulink

		12.		Modeling of dynamical systems, selected numerical and visualisation blocks, Simulink

		13.		Remote data processing, MATLAB WWW server

		14.		Computer project





CG

		Subject Title				Computer Graphics										Number		445xxx

		Semester:				B5

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Principles of graphic information acquisition and storage, vector and raster CG

		2.		Colour image representation,  colour processing - colour models, colour reduction

		3.		Important graphic formats - their properties and use

		4.		Basic methods of image processing - histogram and its use

		5.		Advanced methods of image processing  (image segmentation, granulometry,...)

		6.		Individual project 1: Image processing methods use

		7.		Basic principles of  graphic document formation, introduction to AutoCAD system

		8.		Basic objects in vector graphics and their properties (basic curves, text, …)

		9.		More complicated objects in vector graphics (splines, hatch, dimensions, ...)

		10.		Communications of AutoCAD system with other systems  (export, import, Xref ...)

		11.		Individual project 2: Technical graphic document

		12.		Principles of 3D modelling, methods of 3D objects display

		13.		3D graphics for WWW - basic of  VRML language

		14.		Individual project 3: 3D model





TP

		Subject Title				Technical Presentation										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Specificities of technical publication, Copyright Act.

		2.		Technical information resources, Internet usage.

		3.		Basic types of technical reports and publications, typographic rules and standards of technical publication.

		4.		COREL DRAW: Computer drawing of technical pictures and schemes.

		5.		COREL PHOTO PAINT: Graphic master and photo editing, scanning.

		6.		General principles of lecturing and preparing of lecture supported by computer.

		7.		MS POWER POINT: Basic operations, texts, pictures, tables, graphs.

		8.		MS POWER POINT: Object animations, action buttons, slide transitions.

		9.		General principles of web design, HTML language.

		10.		MS FRONT PAGE: Basic page layout, texts, pictures, tables, links, forms.

		11.		MS FRONT PAGE: Navigators, frames.

		12.		Audio and video usage.

		13.		Projekt 1: Computer presentation in MS POWER POINT.

		14.		Project 2: Web pages in MS FRONT PAGE.





FT

		Subject Title				Functions of Complex Variable and Functional Transforms										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics II.

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Complex numbers, Gauss plane, Riemannn sphere

		2		Regular functions, Cauchy-Rieman conditions, multivalued functions

		3		Integral along curve, Cauchy's theorem, Cauchy's formula, maximum module principle

		4		Power series, series differentiation, regular function expression

		5		Laurent series, meromorphic function expression

		6		Singularity, classification of singular points, residue

		7		Residue theorem, calculation of infinite integrals and sums, Jordan lemma

		8		Definition of Laplace and Z transforms, standard type of original

		9		Elementary transforms, linearity, shifts in original and tansform

		10		Properties of transform, limit theorems

		11		Transforms of differentiation, integral, difference and sum, Dirac impulse

		12		Solving of differential and difference equations by using  functional transforms

		13		Inverse transform, elementary methods, application of residue theorem

		14		Transform of convolution, convolution of transforms, transfer function





DBS

		Subject Title				Database Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science, Information Systems

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Information systems technology and relational database systems

		2.		Relational databases, basic constructs - field, record, databases, table, query

		3.		Fields definition and data types in database, structure modification, item editing

		4.		Working with data, data viewing, seeking

		5.		User form formation, data export and import

		6.		Concept of filter, queries, new query formation

		7.		Queries with choice condition

		8.		Data sorting according to primary key

		9.		Sorting in query, filtration, indexing

		10.		Numerical and logical items, aggregation function use

		11.		Programming forms and reports by means of macros

		12.		Applied computer graphics and databases

		13.		Remote searching and data processing in computer networks

		14.		Project





SA

		Subject Title				Spreadsheet Applications										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Overview of spreadsheet MS EXCEL: tables, graphs, functions, macros.

		2.		MS EXCEL: Linking with other programs, data import and export, filtration, finding, sorting, Pivot tables and Pivot charts.

		3.		MS EXCEL: Making macros.

		4.		Basic of Visual Basic for Application (VBA): basic objects, operations, syntactic representation.

		5.		VBA: Making user functions.

		6.		VBA: Making user programs.

		7.		Project 1.

		8.		VBA: Experimental data processing - numerical integration and derivation.

		9.		VBA: Basic balance calculations as solving of system of linear equations.

		10.		VBA: Data analysis - regression, correlation.

		11.		VBA: Statistical analysis, basic statistical tests.

		12.		VBA: Solving of ODR problem.

		13.		VBA: Solving of non-linear equation, optimalization tasks.

		14.		Project 2.





OSCN

		Subject Title				Operating Systems and Computer Networks										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Operating systems - basic terms, evolution, summary, history of Internet

		2		Computer networks - structure, characteristic, ISO/OSI model, basic terms

		3		Characteristics of computer networks, LAN

		4		LINUX - basic properties

		5		X windows - application

		6		Access rights, directory structure, domains in LINUX

		7		MS Windows Server - basic properties

		8		Operating systems MS Windows XP

		9		Access rights, directory structure, domains in MS Windows

		10		TCP/IP - protocol, application; Telnet, FTP, HTTP

		11		E-mail, electronic conference

		12		Search network services, WEB servers - IIS, Apache

		13		Basic structure of HTML, DHTML, differences PHP and ASP

		14		Certificates, electronic signature, HTTPS, FTPS, security in computer network, encryption





CTY

		Subject Title				Computer Typhography										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Typography - history, terms, text setting

		2		LATEX environment, making documents, DVI

		3		Terms, basic symbols

		4		Document parameters, writting environment

		5		Lists and matematical environment, floating objects

		6		Work with pictures, basic formates

		7		Bibliographic environment and styles

		8		Saving document formats: PS, EPS and PDF, files comprimation

		9		Inserting PS pictures, browsers

		10		Work with fonts, national environment, making presentations

		11		Basic TEX algorithms

		12		Large documents making

		13		Final project I

		14		Final project II





IPC

		Subject Title				Informatics and Process Control										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Computer networks in measurements and control engineering, PC communication to surrounding

		2		Software for measurements and control (LabView, Matlab, Simulink)

		3		Visualisation methods, analysis of one-dimensional and two-dimensional data

		4		Information and control systems simulation

		5		Remote communication to process and data, application of Web Server

		6		Industrial information systems, distributed process, multiagent systems

		7		Life cycle of industrial information system, i-Design, i-Implementation

		8		Control of data and process industry models, e-Modeling, e-Service

		9		Industriel database, process architecture and model, enterprise portal

		10		Enterprise information and control production systems (ERP, MES, PAS)

		11		Monitoring and control systems (SCADA)

		12		Object oriented process system operation

		13		Flexible, adaptable, distributed control and batch process scheduling

		14		Distributed systems configuration and self-organization





DSS

		Subject Title				Digital Signals and Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Sampling of continuous signals, processing of physical measurements

		2.		Technical and programming tools of analog/digital conversion, Simulink environment

		3.		Remote communication with a system, application of Matlab Web server

		4.		Wireless communication, data transmition, resolution

		5.		Description of one-dimensional and two-dimensional signals in time domain, visualization

		6.		Signal representation in frequency domain, discrete Fourier transform

		7.		Spectral analysis, short-time Fourier transform

		8.		System modelling and data analysis, application of Simulink

		9.		System description in time domain, difference equations, impulse and step response

		10.		Discrete transfer function, stability

		11.		Frequence characteristics, basic properties

		12.		Fundamental methods of digital filtering in time domain, moving average

		13.		Principle of FIR and IIR filters, basic properties

		14.		System modelling and time series prediction





MMP

		Subject Title:				Mathematical Modelling of Processes										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0  Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		The idea of a model and modelling. Modelling postulates.

		2.		Modelling methods. Basic terms of continuum mechanics.

		3.		Heat and mass transfer equations.

		4.		Hydrodynamics models of flow and their classification. Dynamic characteristics of ideal mixing flow and plug-flow models

		5.		Models of the ideal mixing tank-in series with and without back-flow

		6.		Axial dispersion model equations. Combined models. Discrimination of models for flow systems.

		7.		Kinetics of heat and mass transfer. Phase equilibrium. Chemical kinetics, chemical equilibrium.

		8.		Static and dynamic behaviour models.

		9.		Models of liquid and gases storage tanks dynamic. Models of short and long pipeline dynamics.

		10.		Models of heat exchanger dynamics - lumped parameter systems

		11.		Models of heat exchanger dynamics - distributed parameter systems

		12.		Models of plate and packed column mass exchangers

		13.		Models of batch and continuous-stirred chemical reactors dynamics.

		14.		Models of bioreactor dynamics.





TIC

		Subject Title:				Technical Instrumentation for Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, electrical and pneumatic signals, natural and standard signals

		2.		Software - Matlab/Data Acquisition Toolbox, Matlab/Real Time Toolbox

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Fluid and gas characteristics measurements: pH, electric conductance, density, humidity

		5.		Pneumatic signals transmission and amplification

		6.		Analog signal processing: operational amplifiers, basic circuits

		7.		Measurement amplifiers, switches, multiplexers, comparators, limiters, function amplifiers

		8.		Analog multipliers, function generator, isolation amplifiers, filters, voltage and current references

		9.		Sampling units, analog-digital and digital-analog converters

		10.		Operational amplifiers in control circuits, continuos and discrete regulators

		11.		Digital regulation, configuration of a digital controller, pneumatic controller

		12.		Microcomputers MCS-51 and MCS-96, applications, related memories

		13.		Action units, electric and pneumatic servomotors, valves

		14.		Computer applications in measurement and control systems





DSP

		Subject Title				Digital Signal and Image Processing										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of digital signal processing, fundamentals of MATLAB environment

		2.		Numerical, symbolic and visualization tools of MATLAB, data files processing

		3.		Time-domain signal representation, difference equations, selected statistical methods

		4.		Frequency-domain signal analysis, sampling, discrete Fourier transform, decomposition

		5.		Spectrum estimation, aliasing, short-time Fourier transform, window functions

		6.		Z-transform and system description, discrete transfer function, frequency transfer function

		7.		Digital filters, basic methods in the time domain, convolution, FIR filters, filter banks

		8.		IIR filters, basic properties, signal decimation

		9.		Filtering methods in frequency domain, signal reconstruction, window functions

		10.		Linear methods of time series modelling and prediction, SVD a QR algorthm, model selection

		11.		Nonlinear methods of signal processing, median filters, principles of neural networks

		12.		Basic methods of image analysis, 2D Fourier transform, image processing

		13.		Signal processing in engineering, signal prediction, Simulink environment, basic blocks

		14.		Biomedical signal and image processing





CT

		Subject Title				Control Theory										Number		445xxx

		Semester:				1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic conceptions and principles of cybernetics a control theory

		2.		Laplace transform, characteristics, basic theorems and applications

		3.		Systems, their classification and description, systems characteristics, transfer functions

		4.		Block diagrams, signal flow graphs, Mason rule, mutual transformations

		5.		Stability of dynamic systems, types of stability, necessary and sufficient conditions

		6.		Algebraic stability criteria: Hurwitz, Routh, Routh-Schur

		7.		Analogue controllers, their types, dynamic characteristics, choice of proper controller type

		8.		Simple control loop, quality of control response.

		9.		Experimental methods of controller parameter adjustment

		10.		Integral methods of controller adjustment, advantages and disadvantages

		11.		Root locus method (location of roots of closed control loop characteristic equation)

		12.		Root locus technique for negative and positive feedback closed loop systems

		13.		Root locus technique for time-delay systems

		14.		Controller parameter design by means of root locus method





CSE

		Subject Title:				Computer Systems in Engineering										Number:		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Microprocessors Intel 80x86, development until today, processors architecture

		2.		Processor code, Assembler, processor instruction set, signal processors

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Hardware for data acquisition and processing, multifunction board, sensor connection

		5.		Sound blaster and its application for data acquisition, Data Acquisition Toolbox

		6.		PC communication to surrounding, serial and parralel ports, USB, FireWire, Serial ATA

		7.		Overview of software for measurements and control - LabView and similar products

		8.		Modular and compact control systems, VXI, GPIB, CAMAC

		9.		Field communication buses and protocols - RS-232, RS-485, HART, Profibus, Foundation Fieldbus

		10.		Signal and noise, increasing signal/noise ratio in mesurements

		11.		Machine vision, PC cameras, parameters, software, applications

		12.		Image acquisition in industry application, processing applications

		13.		Data archiving systems, preferable media

		14.		Computer net and its applications in industrial control





EI

		Subject Title				Experimental Identification										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Process Modelling

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Experimental identification - basic scheme, identification in wide and narrow sense

		2		Structure selection for model operators in dynamic processes

		3		Signals and their  attributes, discretisation. Input test signals and their election

		4		Criteria for model and process adequacy, least square method and its modification

		5		Classification of identification methods, deterministic methods in time and frequency area

		6		Dynamic systems identification by the mean of  transient responses

		7		Methods of Strejc, Broid and stepwise integration

		8		System identification in frequency area, Kardašov- Karnjušin method

		9		Statistic identification methods, correlation and spectral analysis, statistic dynamic methods

		10		Stochastic discrete models, noise models,  drift description

		11		Election of method for parameters estimation of discrete model, least square method - normal and weighted

		12		Generalized, extended, repeated least square method, metodof maximal credibility

		13		Numeric solution of least square method, recursive methods

		14		Global problems and practical aspect of identification, programming tools





CICS

		Subject Title				Computer Information and Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Control of Unit Operations of Chemical Technological and Biotechnological Processess

		2.		Ways of Technical Realisation of Complex Control Loop Structures

		3.		Process Control Systems, Functions, HW and SW Architectures and Standards

		4.		Present State in the Field of Information and Control Systems, PERA Enterprise Model

		5.		Integration of Control, Maintenance, Business and Engineering Functions

		6.		Manufacturing Executive Systems, Supervisory Control

		7.		Aspect Models, Co-operating Multiagent Systems, Database Utilization

		8.		Agents Communication Methods, XML Languages, Utilization of AI Methods

		9.		ISA S88 Standard for Production Description and and ISA S95 Standard for Communication of Control and Information Levels

		10.		System Analysis of Production Processess for the Design of Information and Control System

		11.		Case Study 1 - Wastewater Treatment Plant Information and Control System

		12.		Case Study 2 - Separation Process Information and Control Database System

		13.		Case Study 3 - Bioreactor Information and Control System

		14.		Case Study 4 - Sugar Crystalization Process Information and Control System





CASP

		Subject Title				Computer Aided Simulation of Processes										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, system approach to process problem solution.

		2.		Sequential-modular methods of simulation, simulation programs and their architecture.

		3.		Unit operation models library, thermodynamic models and data banks of thd. data.

		4.		Process simulator HYSYS – simulation of propylene glycol production.

		5.		Object structure of HYSYS – simulation with several thermodynamic models.

		6.		Project 1: Simulation of a simple plant (sensitivity analysis).

		7.		Processes with recycle - optimization of ethylene chloride production.

		8.		Project 2: Simulation of a complex plant (controlled simulation).

		9.		Possibilities of customization of HYSYS, case study of HYSYS extension.

		10.		Equation-oriented approach to solution of mathematical models, complexity of algorithms.

		11.		Graphs, terminology and basic definitions, graph description and coding, graph searching.

		12.		Decomposition of model equation sets into irreducible subsystems.

		13.		Optimum sequencing for simulation calculations, strong components of graphs.

		14.		Project 3: Decomposition of a simple model, optimum sequence of simulation calculations.





COS

		Subject Title				Computer Operating Systems										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of the operating systems theory, MS Windows, Unix, evolution and list of OS

		2.		Operating system Unix, structure, kernel, processes, evolution, versions and implementation

		3.		File system in Unix, terminal, termcap, terminfo, users, groups, access permissions

		4.		Syntax of commands, electronic manual, studying programmes, documentation

		5.		Commands for work with files and directories, tools for work with texts

		6.		Compression, archiving and coding of files, connecting of disk volumes, tape, CD

		7.		Standard (Bourn's) shell as a command interpret and programming language

		8.		Programming of scripts in shell, C-shell and Korn's shell, comparison with standard shell

		9.		Computer networks in Unix, protocols UUCP, TCP/IP, services mail, ftp, telnet, NFS etc.

		10.		Programme filter awk and calculator bc, C language in UNIX, basic tools and compilers

		11.		X Windows in UNIX, system installation, configuration, optimalisation and local setting

		12.		Database systems used in UNIX and MS Windows, MS SQL, IIS

		13.		Dynamic WWW pages making, databases for distant data processing

		14.		Electronic signature, digital certificates, security on the Internet





KBC

		Subject Title				Knowledge-based Control										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Artificial Intelligence

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Knowledge-based Systems, Multiagent Paradigm

		2.		Intelligent Agents

		3.		Structure and Functions of Production Knowledge-based Systems

		4.		Knowledge Representation, Knowledge Engineering

		5.		Reasoning Methods, Forward and Backward Chaining, RETE Algorithm

		6.		Knowledge-based Systems Development, Knowledge Verification and Validation

		7.		Knowledge Representation under Uncertainty

		8.		Uncertain Reasoning, Dempster-Shafer Theory

		9.		Machine Learning Methods, Inductive Learning, Learning Decision Trees

		10.		Case Based Reasoning

		11.		Knowledge-based Systems for Control of Technological Processes, real time issues

		12.		Expert System Shell CLIPS, Basic Constructs, Functions and Statements

		13.		Case Study 1 - Distributed Knowledge-based Control System for Wastewater Treatment Plants Control

		14.		Case Study 2 - Knowledge-based Control System for Control of Bioprocessess





LC

		Subject Title				Logical Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Process Computer Control Systems

		2.		Control System to Process Communication, Input/Output Interface Units

		3.		Types of Input and Output Signals

		4.		Theoretical Foundations of Logical Control, Boolean Algebra

		5.		Minimization of Combinatorial Logic Functions, Karnaugh Maps

		6.		Sequential Logic Functions

		7.		Programmable Logic Controllers (PLC)

		8.		Programming Languages for PLCs, IEC 61131-3 Standard, CONCEPT Tool

		9.		Function Block Diagram

		10.		Sequential Function Charts

		11.		Counters, Timers, Function Digital Control Blocks

		12.		Case Study 1 - Sugar refinary Control, PLC Sattline

		13.		Case Study 2 - Bioreactor Control, PLCs Compact and Momentum, Practical Demonstration

		14.		Case Study 3 - Control of Cylindro-Conical Tank Electrical Model for Beer Fermentation, Practical Demonstration





PL

		Subject Title				Programming Languages										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Beginning and evolution of C language, basic characteristics, structure of programs

		2		Constants and basic data types, conditions and loops

		3		Data structures, arrays and pointers

		4		Operators and functions, data conversions

		5		Application of library functions, overloading of operators and functions

		6		ANSI C++ standard and syntax in ANSI C, nonobject extension of C language

		7		Object oriented extension of C language, encapsulation and inheritence

		8		Project, its parts and team project development

		9		Programming language Turbo Pascal, pointers, stock and heap, dynamic variables

		10		Dynamic data structures (linked lists and trees), recursion, predeclaration

		11		Procedural and functional types, enforced type exchange, program modularity

		12		Directives, conditional compilation, OOP, inheritence, encapsulation and polymorphism in Pascal

		13		Object types, object cases, classes and instances, abstract objects

		14		Programming language Java, basic philosophy





IP

		Subject Title				Image Processing										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of raster image representation

		2.		Colour models, palettes, colour reduction, dithering, halftonnig

		3.		Histogram and its processing, contrast, brightness, gamma correction

		4.		Alpha blending, binary images use

		5.		Most important graphic formats - survey, methods of image compression

		6.		Geometric image transformations, interpolation in image

		7.		Image registration, warping, morphing

		8.		Methods of image acquisition and connected problems

		9.		Functional image transformations and their use

		10.		Methods of image filtering, noise rejection

		11.		Edge detection and its applications

		12.		Methods o f image sharpening

		13.		Mathematical morphology

		14.		Discussion about individual projects





OPT

		Subject Title				Optimization										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Optimization process, concepts and goals, general scheme and basic elements

		2.		Classical analytical theory of extremes, non-classical applications

		3.		Linear programming

		4.		Simplex method

		5.		Quadratic programming

		6.		Non-linear programming, one-dimensional and multidimensional seeking

		7.		Gradient and non-gradient methods

		8.		Optimization methods with equality and inequality constraints, multiple criteria decision making.

		9.		Optimization of multistage processes, dynamical programming, maximum principle

		10.		Variation calculus

		11.		Combinatorial optimization, graph optimization methods

		12.		Discrete optimization, branch and bound method

		13.		Stochastic optimization, simulated annealing method

		14.		Genetic algorithm, evolution algorithm, taboo search algorithms





NN

		Subject Title				Neural Networks										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Fundamentals of MATLAB environment, basic operations, data files processing

		2.		Visualization tools in MATLAB, symbolic mathematics, principles of SIMULINK

		3.		Basic mathematical models of neurons, transfer functions, threshold, error surface evaluation

		4.		Single-layer networks, perceptron learning rule, application to classification problems

		5.		Adaptive linear networks, Widrow-Hoff learning rule, training and coefficients optimization

		6.		Neural networks in adaptive noise cancellation

		7.		Multi-layer networks, error function, optimization of parameters, gradient descent method

		8.		Basic optimization methods  (backpropagation, Levenberg-Marquardt algorithm)

		9.		Neural networks in signal prediction and system modeling, learning and generalization

		10.		Radial basis networks, transfer functions definition, network structure optimization

		11.		Associative learning rules, self-organizing networks and maps, Hebian learning, Kohonen rule

		12.		Neural networks in segmentation, feature extraction and classification, competitive learning

		13.		Simulation of artificial neural networks in the SIMULINK environment

		14.		Neural networks in system identification and control, supervised and unsupervised learning





DST

		Subject Title				Dynamic Systems Theory										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Control Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Multiple-loop control systems, control loops with auxiliary actuating and controlled variable

		2.		Frequency-domain system characteristics, frequency response, Nyquist diagram

		3.		Nyquist stability criterion. Bode diagram

		4.		Controller design by means of frequency response methods

		5.		Multi-input multi-output control systems, autonomous and invariant systems

		6.		Linear sampled-data systems

		7.		Z-transform, characteristics and basic theorems, difference equations

		8.		Z-transfer function, characteristics, sampling, Shannon sampling theorem

		9.		Signal flow graphs of sampled-data systems, discrete transform function existence

		10.		Stability of sampled-data systems, stability criteria, bilinear transform

		11.		Discretization of continuous systems, discrete controllers of PSD type

		12.		Methods of discrete controller parameter adjustment

		13.		Linear Diophantine equations, Euclid algorithm, elementary matrix modifications

		14.		Discrete dead-beat controllers, their design





ACG

		Subject Title				Algorithms of Computer Graphic										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of image representation, biomedical images, scientific visualizations

		2.		Visula methods in biomedical applications (PET, SPECT, NMR)

		3.		Functional transformations for image processing (DFT, DWT, Radon transformation)

		4.		Aplication of denoising methods for 2-D signals

		5.		Images regions recovery - deterministic methods

		6.		Images regions recovery - probabilistic methods

		7.		Images regions recovery - wavelet decomposition methods

		8.		Image resolution enhancement using linear methods and 2-D discrete Fourier transform

		9.		Image resolution enhancement using discrete wavelet transform

		10.		Edge detection in images

		11.		3-D modelling methods, biomedical data visualization

		12.		Aplication of denoising methods for 3-D signals

		13.		Resolution enhancement methods for 3-D signals

		14.		Summary - computer project evaluation





AI

		Subject Title				Artificial Intelligence										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Artificial Intelligence - definition, clasification, basic concepts

		2.		Problem solving - heuristic search

		3.		Problem solving - decomposition to subproblems

		4.		Two person games: min-max method, alpha-beta pruning

		5.		Knowledge representation - production systems

		6.		Knowledge representation - semantic networks, frames

		7.		Knowledge representation - first-order logic

		8.		Fuzzy systems, fuzzy sets

		9.		Fuzzy relation, model of semantic

		10.		Linguistic operators

		11.		Inference rules

		12.		Fuzzy controller

		13.		Prolog

		14.		Prolog





KO

		Subject Title				Knowledge System Optimization										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Optimization

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Basic principles of knowledge systems

		2		Objective function as a measure of knowledge system quality

		3		Local and global optimization

		4		Optimization in continuous and discrete spaces

		5		NP-complete problems, knowledge extraction

		6		Matlab functions for local and global minimization

		7		Knowledge systems with desired output and penalization principle

		8		Sigmoidal function and single neuron optimization

		9		Optimization of MLP neural network

		10		Optimization of RBF neural network

		11		Optimization of fuzzy neural network

		12		Knowledge systems with undesired output and selforganization

		13		Optimum clustering in vector space

		14		Optimum SOM in vector and metric spaces





DCS

		Subject Title				Design of Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		General Methods for Planning and Managing Projects

		2.		Formulation of a Project in MS PROJECT Programme, Tasks, Task Scheduling

		3.		Critical Path, Project Triangle, Resources, Project Optimization

		4.		Monitoring and Managing Project During its Realisation

		5.		General Practice of Information and Control Systems Creation, Building Phases

		6.		Standard ISA S88 Models in Design of Control Systems

		7.		Individual Groups Project Task Definition

		8.		Design Resources for Design of Information and Control Systems FactorySuite 2000

		9.		InTouch Application for HMI Design, Animation

		10.		InTouch Application for HMI Design, Alarm, Trend and Histrorical Objects

		11.		Elaboration of Individual Group Projects

		12.		Case Study - BIOGENES Control System for Bioprocess Control

		13.		Safety of Control Systems

		14.		Public Presentation of Individual Group Projects Results





IIS

		Subject Title				Industrial Information Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Industrial Automated Information Systems (IAIS) and theirs role in control of indust. proc.

		2.		Reengineering and inf. technology - basic reverse and tool in the control of indust. proc.

		3.		Means and tools for the implementation of IAIS. UML and JAVA language briefly.

		4.		Database for extensive IAIS: Oracle9i, SQL Server, Sybase, IBM DB2 and their properties

		5.		Program tools in the analysis, design, implementation, operation, and maintenance of IAIS

		6.		CASE (Computer Aided System Engineering) for the design and development IAIS

		7.		Distributed IAIS, Multiagent systems, Distributed Artificial Intelligence

		8.		Live cycle of IAIS - System integration

		9.		Structure of IAIS in industrial processes from the point-of-view of user application

		10.		Structure of IAIS in industrial processes from the point-of-view of system application

		11.		Manager systems, EIS systems, supporting management decisions

		12.		ERP type systems: SAP R/3, BAAN, MOVEX, MFG/PRO, ORACLE Appl., NORIS, etc.

		13.		Control levels in the systems ERP, MES (Manufact. Execution Syst.), PAS (Plant Aut. Syst)

		14.		Role of IAIS in the control of industrial processes. Global industrial systems and Internet





CNA

		Subject Title				Computer Network Administration										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to computer networks, instalation of MS Windows Server

		2		Disk management in MS Windows Server, volumes, file systems

		3		IP address, DNS, domain, domain tree, forest

		4		Instalation of DNS, physical and logical structure of network

		5		Physical structure and instalation of Active Directory

		6		Active directory administration

		7		Active directory structure replication

		8		User, group, organisation units, control delegation

		9		Wide structure form

		10		Group policy, Terminal Services

		11		File management, encryption

		12		Disk quotas, Distributed File System

		13		System security, IIS server

		14		Final project





DSI

		Subject Title				Database Systems and Internet										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Database Oracle9i, Application server and enterprise Intra/Internet, basic features

		2.		Development of applications, arrangements in variations modern formats, Oracle9iAS Dev.

		3.		Creation, implementation and browsing of database objects of tables, procedures, etc.

		4.		Operations over database objects, conditional queries, sorting, export tables

		5.		Creation of components-forms for inserting and actualization of data in database tables

		6.		Enterprise Portal and his exploitation in Internet framework.

		7.		Portal´s objects: web pages, portlets, applications components, mobile services

		8.		Composition of reports and graphs using Discoverer tool, modification of theirs content

		9.		Query language SQL and his procedural extension PL/SQL, exploation in database working

		10.		Web services of systems, open interfaces

		11.		Scope in using JDeveloper tool developing Java applications

		12.		Integrated management of database and application server - Enterprise Manager

		13.		Systems supporting decision-making of EIS type syst., Datawarehouses, Datamining

		14.		Globalization, integration and cooperativability of database and informat. system in Internet





FM

		Subject Title				Fractal Modelling										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to fractal geometry and fractal examples

		2		Fractal sets in continuous vector space, approximation in discrete space

		3		Deterministic and stochastic approaches to fractal modelling

		4		Mathematical morphology: neighborhood, erosion, dilation, opening, closing, skeleton, convex hull

		5		Fractal dimension: Minkowski, Kolmogorov, Hausdorf

		6		Estimates of fractal dimension: Sandbox, Box counting, Minkowski sussage

		7		Self-similarity, self-organization and fractal sets

		8		Dynamic systems, butterfly effect, chaos and fractal sets

		9		Sensitivity of systems: Julia sets, Mandelbrot sets

		10		Discrete dynamic models: percolation, aggregation, SAW, sandpiles

		11		Models of turbulence: forest fire, liquid surface,chemical reactions and diffusion

		12		Fractal images: preprocessing, binarization, morphological analysis, dimension

		13		Fractal analysis of biological and biomedical images

		14		Individual computer project





GE

		Subject Title				Graphs in Engineering										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Graphs, their terminology and basic definitions, graph description and coding

		2.		Time and storage complexity of algorithms, NP-complete problems

		3.		Depth-first and breadth-first search in graphs, backtracking, output mapping of equation set

		4.		Transformation of an equation set into a graph, mutual reachability of nodes and its analysis

		5.		Strong components, irreducible subsystems of equation set

		6.		Graph condensation, hierarchical structure of a directed graph, computation sequencing

		7.		Pipeline networks, spanning tree, search for independent circuits, minimization of pipe networks

		8.		Multilayer decision making problem, optimum path finding

		9.		Directed acyclic graphs, critical path method

		10.		Matching in bipartite graphs, application in equation sets

		11.		Discrete optimization, principles of methods, branch-and-bound method

		12.		Hamiltonian paths, process planning and scheduling

		13.		Planar graphs, their embedding into a plane, application in design of printed circuits and chips

		14.		Examples of application in engineering and technology





GIS

		Subject Title:				Geographic Information Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Geographic information systems (GIS), their application in environmental modelling, ArcView

		2.		Geographic data topology, projection

		3.		Storage of geographic data on the computer, raster data, vector data, map layers

		4.		Acquiring of geographic data, digitalization, scanning, vectorization, air and satellite photographs, the Internet

		5.		Geographic data editing, spatial operations

		6.		Creating maps from individual layers, linking of database tables to map elements

		7.		Explanations, texts and geographic marks in the map

		8.		Map printing

		9.		Identification and selection of elements in the map

		10.		Processing of selection results, statistical evaluation

		11.		GIS in ecology, applications for data displaying and evaluation, modelling

		12.		Application programming in GIS

		13.		Cooperation of database systems and GIS

		14.		GIS and the Internet





IZ

		Subject Title				Information Sources										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Primary and secondary chemical literature, in-house library, key words

		2.		Printed, online, networked sources of information

		3.		Searching scientific information, style of citation

		4.		Chemical Abstract Service (CAS)

		5.		Using of „CA on CD“; browse, search, save and print tools

		6.		SciFinder

		7.		ScienceDirect, Medline

		8.		Web of Science

		9.		Large databases: Gmelin, Beilstein, Ullmann

		10.		Libraries: university, national, technical. On-line catalogues

		11.		Scientific journals, electronic journals, Elsevier, Springer

		12.		Searching scientific information on the Internet, ProQuest-PCI

		13.		Dictionaries, sources of chemical and physical data

		14.		Transfer of information data to different programs, bibliographical databases





MDS

		Subject Title				Modelling of Dynamic Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Modelling of Processes

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling, simulation, basic concepts. Computer realization of mathematical model.

		2.		Software for simulation and modelling (PSI, MATLAB).

		3.		Estimation of model parameters using optimization methods. Flow boiler - model, identification.

		4.		Simulation and modelling of chemical and biotechnological processes.

		5.		Methods for solving ordinary differential equations, initial - value problem.

		6.		Sterilization of molasses broth - optimal control of the process.

		7.		Fermentation, membrane filtration, storage tank - more complex process modelling.

		8.		Methods for solving ordinary differential equations, boundary - value problem.

		9.		Heat convection as a one dimensional problem  (solved as boundary - value problem).

		10.		Models of systems with distibuted parameters - parabolic type.

		11.		Models of systems with distibuted parameters - elliptic type.

		12.		Modern trends of identification.

		13.		Qualitative modelling.

		14.		Fuzzy modelling.





MCT

		Subject Title				Modern Control Theory										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech

		Prerequisities:				Control Theory, Dynamic Systems Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		State-space control theory for continuous and discrete systems

		2.		Non-linear systems, dynamic properties, state-space method

		3.		Steady states of non-linear systems, equivalent systems method

		4.		Stability of non-linear systems, Lyapunov stability theory, absolute stability

		5.		Non-linear discrete systems, Z-transform method for non-linear discrete systems

		6.		Describing function method for non-linear discrete systems, absolute stability criterion

		7.		Adaptivity definition and determination, adaptive systems with analogue models

		8.		Adaptive systems with random input signals, adaptive control

		9.		Adaptive control according to desired behaviour, control given by inequalities

		10.		Object recognition, choice of recognition attributes, self-learning adaptive systems

		11.		Principles of classifier function, examples of adaptive and self-learning systems

		12.		Algebraic control theory, polynomials, properties, divisibility, polynomial equations

		13.		Polynomial Diophantine equations, solution seeking methods, optimum control

		14.		Description and control of multidimensional systems





MSP

		Subject Title				Multimedia in Signal Processing										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal and Image Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to multimedial aplications, basic terms, definition

		2		Hardware for audio and video recording

		3		Software for processing of multimedial aplications, media

		4		GSM, WAP, DHTML, CSS, ASP

		5		Mathematical description of audio signal

		6		Audio signal digitalisation, compress methods

		7		Audio signal processing from damage source - individual project

		8		Mathematical description of video signal

		9		Video signal digitalized, compress methods

		10		Processing of video signal - individual projects

		11		World of virtual reality - 3D modelling

		12		VRML language

		13		VRML - Individual project

		14		Summary, credit





SP

		Subject Title				Stochastic Processes										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Fundamental terms and probability theory methods, conditional probability, Bayes theorem

		2		Random variables and their characteristics, first-order moments

		3		Fundamental terms and moments of mathematical statistics, random sample, sampling distributions

		4		Estimation theory bases, point, interval, linear and quadratic estimates, regression analysis

		5		Least-square method, maximum likelihood method, statistical hypotheses testing

		6		Multidimensional random variables, random vector and field, first- and second-order moments

		7		Random processes, their properties and descriptions, random processes types and their characteristics, white noise

		8		Stationary and Markov random processes, ergodic hypothesis

		9		Correlation and covariance functions, covariance matrix

		10		Power spectral density, coherency function

		11		Random process meassurement, calculation and estimate of their characteristics from experimental data set

		12		Random process analysis - stationarity, normality tests; periodic component detection, trends elimination

		13		Random events in dynamic systems, system analysis by stochastic signals, Wiener-Hopf equation

		14		Wiener-Kinchine relationships, calculation of system weighting function





ECDL

		Subject Title				ECDL standard course										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0 kz

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		ECDL concept, its objectives. Module 1: Basis concepts of information technology.

		2		Module 2: Using the computer and managing files and folders, search features.

		3		Module 3: Word processing. Basic operations, copy, move, delete. Help.

		4		Formatting fonts and paragraphs, bullets and numbering. Printing.

		5		Creating tables, using pictures and images, importing objects, using mail merge tools.

		6		Module 4: Spreadsheets. Developing, formatting and using spreadsheet.

		7		Standard mathematical and logical operations using formulas and functions.

		8		Importing objects, creating graphs and charts. Printing.

		9		Module 5: Database. Design a simple database. Create a table with fields. Define keys.

		10		Retrieving of information by using the query, select and sort tools.

		11		Use of forms, creating of reports. Group data in report-totals and sub-totals.

		12		Module 6: Presentation. Creating, formatting and preparing presentations.

		13		Basic operations with graphics and charts and various slide show effects.

		14		Module 7: Information and Communication. Web search tasks. Electronic mail.





FPS

		Subject Title				Factory Processes Simulation										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Management process modelling, methodology of decision situation models design

		2.		Simulation models, basic elements of simulation models

		3.		Random processes, their quantification in simulation models

		4.		Main areas of simulation models implementation in material and financial flows

		5.		Application of spreadsheets for simulation modelling

		6.		Directed graphs, Petri nets

		7.		Optimization processes in simulation models

		8.		Simulation software Witness

		9.		Basic simulation elements for simulation models design in Witness environment

		10.		Formulation of rules for control of modelled flows, WCL language

		11.		Communication environment of Witness, connections with enterprise information systems

		12.		Optimization tools, creation of summary reports

		13.		Case studies, short-term planning, service processes, prognostic models

		14.		Application of simulation model in technological processes optimization
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FM		Finanční management		FM		Financial Management		A

		PE		Podniková ekonomika		EE		Enterprise Economics

		LS		Logistické systémy		LS		Logistical Systems		A

		ZL		Základy logistiky		BL		Basic Logistics		A

		MKM  I.		Manažerské kvantitativní metody  I.		IMS		Introduction to Management Science		A

		MKM  II.		Manažerské kvantitativní metody II.		MS		Management Science		A

		ŘLZ		Řízení lidských zdrojů		HRM		Human Resources Management

		MK		Manažerská komunikace		MC		Managerial Communication

		ŘPP		Řízení podnikových procesů		EPM		Enterprise Process Management

		PIS		Podnikový informační systém		EIS		Enterprise Information System		A

		PI		Průmyslové inženýrství		IE		Industrial Engineering

		PJŽP		Péče o jakost a životní prostředí		QEM		Quality and Environment Management		A

		ZM		Základy marketingu		PM		Principles of Marketing		A

		MV		Marketingový výzkum		MR		Marketing Research

		SM		Strategický marketing		SM		Strategic marketing		A

		Ú		Účetnictví		A		Accouting

		ÚM		Účetnictví pro manažery		AM		Accouting for Managers

		SE		Statistika pro ekonomy		SE		Statistics for Economics		A



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



FM

		Subject Title				Financial Management										Number

		Semester:				M2

		Weekly Load and Assessment:				4/2Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Accouting

		Course provider:				Department Of Economy and Management

		Module Content

		1.		Financial management of firm, objectives, basic principles, time fakctor, liquidity, measure of risk

				risk

		2.		Financial aspect on founding of firm, influence of form of firm and financial processes

		3.		Taxes, forma and influences in financial economy of firm

		4.		Banking products, forms and utilization

		5.		Financial market, structure and instruments

		6.		Financial planning

		7.		Strategic finance

		8.		Finance and investment

		9.		Short-time finacial decision-making

		10.		Resources an modes of short-time finance

		11.		Financial strukture of enterprise

		12.		Risk into finance of onterprises, conception and sorts

		13.		Methods of value of firm

		14.		Critical financial management





EE

		Subject Title				Enterprise Economics										Number

		Semester:				B1, B3

		Weekly Load and Assessment:				2/1/0 C,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics anf Management

		Module Content:

		1.		Company in the market  economy

		2.		Structure of business activities

		3.		Property and capital structure of a company

		4.		Economic and business competence of a company

		5.		Company financing and valuation of capital investments

		6.		Production process and its structure

		7.		Basic items of the production process, performance indicators, standards and their position

		8.		Production equipment and capacity, depreciation

		9.		Maintenance systems

		10.		Specifics of work-flow, performance evaluation, productivity of labour and wages

		11.		Costs and their classification, costs functions

		12.		Calculation of costs and outputs

		13.		Non-absorbent calculation processes

		14.		Specific calculation processes in company of chemical and food industry





LS

		Subject Title				Logistical Systems										Number

		Semester:				M 3

		Weekly Load and Assessment:				2/1 c, Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Basic Marketing

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Supply chain and logistical chain, new concepcion

		2.		Customer services comprehesiveness, services individualization

		3.		Methods of customer services analysis, competitive level of customer services

		4.		Logistical information system

		5.		Order management

		6.		Demand forecasting

		7.		Master production schedule, Distribution requirements planning

		8.		Materials requirements planning, Capacity requirements planning

		9.		Supply nets, intergation in management

		10.		Aliances in supply chanin

		11.		Outsourcing, 3PL and 4PL partners

		12.		Logistic as part of corporate strategy

		13.		Logistical staregic projects,  concept, effectiveness

		14.		Modern logistical organization





BL

		Subject Title				Basic Logistics										Number

		Semester:				B 6

		Weekly Load and Assessment:				3/2 c, Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Basic Logistic

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Logistics, logistical system, logistical chain

		2.		Logistical goals, cuctomer services

		3.		Logistical activities, logistical costs, logistical capital expenses

		4.		Structure of purchasing process, types of purchasing situations

		5.		Economic order quanity, lead time

		6.		Manufacturing process management, batch amount, manufacturing cycle

		7.		Principles of production process planning and management

		8.		Push and pull manufacturing process systems

		9.		Distribution chain, role of distribution in logistical systém

		10.		Distribution chain structure, basic distribution strategies

		11.		Transport package, pallets, containers

		12.		Storage systems, technology, management, stock management

		13.		Transport systems, choice of optimal transport type

		14.		Organization of logistics in plant





IMS

		Subject Title				Introduction to Management Science										Number

		Semester:				M 1

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Matamatical optimization

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Methods of management science, usage areas

		2.		Model creation, specific problems of econometrical models, results implenentation

		3.		Deterministic plant balance models

		4.		Balance models for cost accounting and operative planning

		5.		Assembly problems in balance models

		6.		Net analysis, basic theory of graphs, folws in nets

		7.		Algorithm for maximal and minimal net flow finding, usage

		8.		Construction of  node and arc nets, timatables and nets

		9.		Time analysis of nets, resources analysis

		10.		Matematical programming, primar and dual algorithm

		11.		Transport models, cutting plans

		12.		Parametrical programming, usage in sensitivity analysis

		13.		Multicriretial programming

		14.		Integer linear programming, managerial applications





MS

		

		Subject Title				Management Science										Number

		Semester:				M 2

		Weekly Load and Assessment:				2/1 c, Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Introduction to Management Science

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Dynamic programming

		2.		Stochastic nets, PERT

		3.		Waiting models, structure, criterion formulation

		4.		Random quantities in waiting models, distribution of arrivals and service times

		5.		Single channel waiting line

		6.		Multiple channel waiting line

		7.		Waiting models optimization

		8.		Deterministic models of inventory management

		9.		Stochastic models of inventory management

		10.		Basic of games theory, antagonistia and nonantagonistic games

		11.		Antagonistic matrix games

		12.		Nonantagonistic matrix games

		13.		Cooperative games

		14.		Simulation models in management





HRM

		Subject Title				Human Resources Management										Number

		Semester:				B6, M2

		Weekly Load and Assessment:				2/1/0 c,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				832.437

		Module Content:

		1.		Human Resources Management  as integral Component of Management

		2.		Analysis exigency of employees

		3.		Characterization of  Job specification

		4.		Recruitment and Selection of employees

		5.		Evaluation of working performance

		6.		Employees Remuneration

		7.		Working Motivation

		8.		Developing programmes and other Education

		9.		Culture of Company

		10.		Internal and External Communication

		11.		Employees teams

		12.		Working Stress

		13.		Preparing and management of organisational changes

		14.		Stimulation of innovating programmes and cooperative behaviour





MC

		Subject Title				Managerial communication										Number

		Semester:				B3,M1

		Weekly Load and Assessment:				0/2/0 c

		Credit:				2

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Communication as implement of management  and part of the Corporate Culture

		2.		Communication process

		3.		Intra-organizational communication, interview

		4.		Personal background for successful communication, emotional intelligence

		5.		Training  programmes, coaching

		6.		Negotiation

		7.		Working conflicts

		8.		Communication in creative deciding

		9.		Deliberations and Firm actions

		10.		Inter-organizational Communication, Communication with Media

		11.		Firm presentation – Preparation

		12.		Firm presentation - Appearance

		13.		Manage with public display stress

		14.		Constructive and Destructive modes of dyadic communication





EPM

		Subject Title				Enterprise Process Management										Number

		Semester:				B2, B6

		Weekly Load and Assessment:				2/1/0 c,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Enterprise Economics

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Management - structure, functions

		2.		Corporate planning, strategic planning

		3.		Concept and stucture of plans

		4.		Marketing in corporate planning

		5.		Implementation of marketing strategy

		6.		Quality management, Environmental management

		7.		Quality management, Environmental management - methods

		8.		Management of material flows

		9.		Supply chain management

		10.		Organization structure

		11.		Human resources management

		12.		Human resources management - team building and forming

		13.		Information technology in management

		14.		Controlling





EIS

		Subject Title				Enterprise Information System										Number

		Semester:				M 2

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Enterprise information systém, enterprise resource planning, ERP support

		2.		Functiopnal model of ERP-logistic, finance and human resources

		3.		Main method applied in MRP II

		4.		Process of order realization in ERP-purchase stock

		5.		Process of order realization in ERP-sale

		6.		Process of order realization in ERP-production planning

		7.		Process of order realization in ERP-finance

		8.		Enterprise ERP-CRM,SCM and BI

		9.		Project of ERP-IS/IT strategy,SWOT analysis

		10.		Project of ERP-choice of product and its implementation

		11.		Risk of ERP projects

		12.		Effectiveness of ERP projects

		13.		Business process improvement based on ERP

		14.		Social and psychological aspects of ERP projects





IE

		Subject Title				Industrial engineering

		Semester

		Weekly Load and Assessment				2/2 C,Ex

		Credit				5

		Language				Czech

		Prerequisities				Enterprise Economics

						Business process management

		Module Content

		1		Process orientation in production

		2		Changes management methods

		3		Standard tools of idustrial engineering (work measurement, method study)

		4		New methods of industrial engineering

		5		Value analysis

		6		Continue process improvement (CPI)

		7		Poka-yoke, Zero defects

		8		Quick changes, system SMED (single minute exchange die)

		9		Total productive maintenance (TPM)

		10		Teamwork, 5S

		11		Team development and training, workshops

		12		Visual management system, independent manufactory team

		13		Simultaneous engineering

		14		Total quality management (TQM), lean production





QEM

		Subject Title		Quality and Environmental Management

		Semester		M3

		Weekly load		2/0/0 Ex

		Credit:		3

		Language    Czech, English

		Prerequisities		Enterprise Economics

				Principles of Corporate Management

		Module Content

				1.Quality Management Systems.

				2.The Spiral of Progress in Quality.

				3.Quality Employees' Motivation.

				4.Quality Costs and Statistical Methods for Quality Management.

				5.International and National Quality Management System Assessment.

				6.Economic-Environmental Relationships.

				7.The State and Development of the Environment in the World and the Czech Republic.

				8.Natural Resources - Allocation and Evaluation.

				9.Impact of Economic Activities on the Environment.

				10.Basic Principles of Ecological Politics.

				11.Ecological Politics in the EU and the Czech Republic

				12.Environmental Management and Corporate Organization.

				13.Economic Aspect of Environmental Management.

				14.Environmental Information System.





PM

		Subject Title				Principles of Marketing										Number

		Semester:				B5

		Weekly Load and Assessment:				3/2/0, c,Ex

		Credit:				7

		Language:				Czech, German (English)

		Prerequisities:				Enterprise Economics

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Introduction to Marketing. The marketing concept.

		2.		Marketing management. Consumer and B2B marketing.

		3.		Marketing and competitive environment.

		4.		Consumer behaviour.

		5.		Industrial Buying.

		6.		Market and Sales Forecasting.

		7.		Market analysis. Market segmentation. Consumer targeting.

		8.		Marketing mix. Positioning.

		9.		Brand management.

		10.		Product and product manegement.

		11.		Price and pricing.

		12.		Channels of distribution.

		13.		Promotion. Advertising

		14.		Personal selling. Direct marketing.Event marketing.





MR

		Subject Title				Marketing Research										Number

		Semester:				M2

		Weekly Load and Assessment:				1/2/O,  c, Ex

		Credit:				4

		Language:				Czech, German

		Prerequisities:				Marketing .

		Course provider:				Department of Economics and Management.

		Module Content:

		1.		Marketing research role in marketing management.

		2.		Marketing research process.

		3.		Definition of marketing decision problem.

		4.		Research design.

		5.		Data sources. Secondary data.

		6.		Primary data collection methods.

		7.		Qualitative methods.

		8.		Quantitative methods.

		9.		Questionnaire  design.

		10.		Sampling. Sample size.

		11.		Data collection. Data processing.

		12.		Data analysis procedures.

		13.		Reporting data findings.

		14.		Marketing information systems.





SM

		Subject Title				Strategic Marketing										Number

		Semester:				M3

		Weekly Load and Assessment:				2/4/0,  cc

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Enterprise Econommcs, Management of business processes, Principles of Marketing

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Strategic Marketing. Concept and aspects of  strategic marketing.

		2.		MARKSTRAT 3 - Marketing Strategy Simulation. Introductory session.

		3.		Market research studies. Period 1 decisions.

		4.		Strategic segmentation and positioning. Period 2 decisions.

		5.		Marketing and research and development projects. Period 3 decisions.

		6.		Introduction of new products and brands. Period 4 decisions.

		7.		Emerging markets and branches. Entry strategy. Period 5 decisions.

		8.		Compettitive strategies on growing markets. Period 6 decisions.

		9.		Competitive strategies on mature markets. Period 7 decisions.

		10.		Ressources allocation to markets and brands.Period 8 decisions.

		11.		Functional strategies. Period 9 decisons.

		12.		Market dilution strategy. Period 10 decisions.

		13.		Group presentations.

		14.		Final session. Conclusions.





A

		Subject Title				Accounting										Number

		Semester:				B4

		Weekly Load and Assessment:				2/2/0, c, Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Introduction  to Accounting.

		2.		Company Assets.

		3.		Account statements.

		4.		Evaluation of assets.

		5.		Circular flow of assets.

		6.		Methodical account principles

		7.		Account standards.

		8.		Long term assets.

		9.		Current assets.

		10.		Financial assets.

		11.		Receivables.

		12.		Liabilities.

		13.		Equity and debts.

		14.		Annual accounts.





AM

		

		Subject Title				Accounting for managers										Number

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 c, Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Enterprise Economics, Accounting

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Annual report.

		2.		Cas-flow statement.

		3.		Analysis of balance sheet.

		4.		Exploitation of account outpout for management.

		5.		Reporting for small and middle enterprises.

		6.		Company and inter-company comparison.

		7.		Management accounting

		8.		Orientation of management accounting to responsibility and output.

		9.		Budgeting.

		10.		System of plans and budgets.

		11.		Cost Control I.

		12.		Cost control II.

		13.		Exploitation of management accounting for strategic decision-making

		14.		Ethics in accounting





SE

		Subject Title				Statistics for Economics										Number

		Semester:				M1

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Applied Statistics, Corporate Economics, Principles of Corporate Management

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Measures in Statistics

		2.		Regression and Correlation Analysis in Economic Area

		3.		Multinominal Regression and Correlation Analysis

		4.		Time Series Statistical Methods in Prognostics

		5.		Index Method

		6.		Statistical Distributions I.

		7.		Statistical Distributions II.

		8.		Statistical Estimate

		9.		Testing of Statistical Hypothesis

		10.		Nonparametric Testing

		11.		Statistical Process Control I.

		12.		Statistical Process Control II.

		13.		Statsistical Sampling Plans

		14.		Analysis of Variance (ANOVA), Introduction to Design of Experiment (DOE) in Firm
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LIST

		

		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		FM		Finanční management		FM		Financial Management		A

		PE		Podniková ekonomika		EE		Enterprise Economics

		LS		Logistické systémy		LS		Logistical Systems		A

		ZL		Základy logistiky		BL		Basic Logistics		A

		MKM  I.		Manažerské kvantitativní metody  I.		IMS		Introduction to Management Science		A

		MKM  II.		Manažerské kvantitativní metody II.		MS		Management Science		A

		ŘLZ		Řízení lidských zdrojů		HRM		Human Resources Management

		MK		Manažerská komunikace		MC		Managerial Communication

		ŘPP		Řízení podnikových procesů		EPM		Enterprise Process Management

		PIS		Podnikový informační systém		EIS		Enterprise Information System		A

		PI		Průmyslové inženýrství		IE		Industrial Engineering

		PJŽP		Péče o jakost a životní prostředí		QEM		Quality and Environment Management		A

		ZM		Základy marketingu		PM		Principles of Marketing		A

		MV		Marketingový výzkum		MR		Marketing Research

		SM		Strategický marketing		SM		Strategic marketing		A

		Ú		Účetnictví		A		Accouting

		ÚM		Účetnictví pro manažery		AM		Accouting for Managers

		SE		Statistika pro ekonomy		SE		Statistics for Economics		A



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



FM

		Subject Title				Financial Management										Number

		Semester:				M2

		Weekly Load and Assessment:				4/2Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Accouting

		Course provider:				Department Of Economy and Management

		Module Content

		1.		Financial management of firm, objectives, basic principles, time fakctor, liquidity, measure of risk

				risk

		2.		Financial aspect on founding of firm, influence of form of firm and financial processes

		3.		Taxes, forma and influences in financial economy of firm

		4.		Banking products, forms and utilization

		5.		Financial market, structure and instruments

		6.		Financial planning

		7.		Strategic finance

		8.		Finance and investment

		9.		Short-time finacial decision-making

		10.		Resources an modes of short-time finance

		11.		Financial strukture of enterprise

		12.		Risk into finance of onterprises, conception and sorts

		13.		Methods of value of firm

		14.		Critical financial management





EE

		Subject Title				Enterprise Economics										Number

		Semester:				B1, B3

		Weekly Load and Assessment:				2/1/0 C,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics anf Management

		Module Content:

		1.		Company in the market  economy

		2.		Structure of business activities

		3.		Property and capital structure of a company

		4.		Economic and business competence of a company

		5.		Company financing and valuation of capital investments

		6.		Production process and its structure

		7.		Basic items of the production process, performance indicators, standards and their position

		8.		Production equipment and capacity, depreciation

		9.		Maintenance systems

		10.		Specifics of work-flow, performance evaluation, productivity of labour and wages

		11.		Costs and their classification, costs functions

		12.		Calculation of costs and outputs

		13.		Non-absorbent calculation processes

		14.		Specific calculation processes in company of chemical and food industry





LS

		Subject Title				Logistical Systems										Number

		Semester:				M 3

		Weekly Load and Assessment:				2/1 c, Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Basic Marketing

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Supply chain and logistical chain, new concepcion

		2.		Customer services comprehesiveness, services individualization

		3.		Methods of customer services analysis, competitive level of customer services

		4.		Logistical information system

		5.		Order management

		6.		Demand forecasting

		7.		Master production schedule, Distribution requirements planning

		8.		Materials requirements planning, Capacity requirements planning

		9.		Supply nets, intergation in management

		10.		Aliances in supply chanin

		11.		Outsourcing, 3PL and 4PL partners

		12.		Logistic as part of corporate strategy

		13.		Logistical staregic projects,  concept, effectiveness

		14.		Modern logistical organization





BL

		Subject Title				Basic Logistics										Number

		Semester:				B 6

		Weekly Load and Assessment:				3/2 c, Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Basic Logistic

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Logistics, logistical system, logistical chain

		2.		Logistical goals, cuctomer services

		3.		Logistical activities, logistical costs, logistical capital expenses

		4.		Structure of purchasing process, types of purchasing situations

		5.		Economic order quanity, lead time

		6.		Manufacturing process management, batch amount, manufacturing cycle

		7.		Principles of production process planning and management

		8.		Push and pull manufacturing process systems

		9.		Distribution chain, role of distribution in logistical systém

		10.		Distribution chain structure, basic distribution strategies

		11.		Transport package, pallets, containers

		12.		Storage systems, technology, management, stock management

		13.		Transport systems, choice of optimal transport type

		14.		Organization of logistics in plant





IMS

		Subject Title				Introduction to Management Science										Number

		Semester:				M 1

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Matamatical optimization

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Methods of management science, usage areas

		2.		Model creation, specific problems of econometrical models, results implenentation

		3.		Deterministic plant balance models

		4.		Balance models for cost accounting and operative planning

		5.		Assembly problems in balance models

		6.		Net analysis, basic theory of graphs, folws in nets

		7.		Algorithm for maximal and minimal net flow finding, usage

		8.		Construction of  node and arc nets, timatables and nets

		9.		Time analysis of nets, resources analysis

		10.		Matematical programming, primar and dual algorithm

		11.		Transport models, cutting plans

		12.		Parametrical programming, usage in sensitivity analysis

		13.		Multicriretial programming

		14.		Integer linear programming, managerial applications





MS

		

		Subject Title				Management Science										Number

		Semester:				M 2

		Weekly Load and Assessment:				2/1 c, Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Introduction to Management Science

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Dynamic programming

		2.		Stochastic nets, PERT

		3.		Waiting models, structure, criterion formulation

		4.		Random quantities in waiting models, distribution of arrivals and service times

		5.		Single channel waiting line

		6.		Multiple channel waiting line

		7.		Waiting models optimization

		8.		Deterministic models of inventory management

		9.		Stochastic models of inventory management

		10.		Basic of games theory, antagonistia and nonantagonistic games

		11.		Antagonistic matrix games

		12.		Nonantagonistic matrix games

		13.		Cooperative games

		14.		Simulation models in management





HRM

		Subject Title				Human Resources Management										Number

		Semester:				B6, M2

		Weekly Load and Assessment:				2/1/0 c,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:

		Course provider:				832.437

		Module Content:

		1.		Human Resources Management  as integral Component of Management

		2.		Analysis exigency of employees

		3.		Characterization of  Job specification

		4.		Recruitment and Selection of employees

		5.		Evaluation of working performance

		6.		Employees Remuneration

		7.		Working Motivation

		8.		Developing programmes and other Education

		9.		Culture of Company

		10.		Internal and External Communication

		11.		Employees teams

		12.		Working Stress

		13.		Preparing and management of organisational changes

		14.		Stimulation of innovating programmes and cooperative behaviour





MC

		Subject Title				Managerial communication										Number

		Semester:				B3,M1

		Weekly Load and Assessment:				0/2/0 c

		Credit:				2

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Communication as implement of management  and part of the Corporate Culture

		2.		Communication process

		3.		Intra-organizational communication, interview

		4.		Personal background for successful communication, emotional intelligence

		5.		Training  programmes, coaching

		6.		Negotiation

		7.		Working conflicts

		8.		Communication in creative deciding

		9.		Deliberations and Firm actions

		10.		Inter-organizational Communication, Communication with Media

		11.		Firm presentation – Preparation

		12.		Firm presentation - Appearance

		13.		Manage with public display stress

		14.		Constructive and Destructive modes of dyadic communication





EPM

		Subject Title				Enterprise Process Management										Number

		Semester:				B2, B6

		Weekly Load and Assessment:				2/1/0 c,Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Enterprise Economics

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Management - structure, functions

		2.		Corporate planning, strategic planning

		3.		Concept and stucture of plans

		4.		Marketing in corporate planning

		5.		Implementation of marketing strategy

		6.		Quality management, Environmental management

		7.		Quality management, Environmental management - methods

		8.		Management of material flows

		9.		Supply chain management

		10.		Organization structure

		11.		Human resources management

		12.		Human resources management - team building and forming

		13.		Information technology in management

		14.		Controlling





EIS

		Subject Title				Enterprise Information System										Number

		Semester:				M 2

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Enterprise information systém, enterprise resource planning, ERP support

		2.		Functiopnal model of ERP-logistic, finance and human resources

		3.		Main method applied in MRP II

		4.		Process of order realization in ERP-purchase stock

		5.		Process of order realization in ERP-sale

		6.		Process of order realization in ERP-production planning

		7.		Process of order realization in ERP-finance

		8.		Enterprise ERP-CRM,SCM and BI

		9.		Project of ERP-IS/IT strategy,SWOT analysis

		10.		Project of ERP-choice of product and its implementation

		11.		Risk of ERP projects

		12.		Effectiveness of ERP projects

		13.		Business process improvement based on ERP

		14.		Social and psychological aspects of ERP projects





IE

		Subject Title				Industrial engineering

		Semester

		Weekly Load and Assessment				2/2 C,Ex

		Credit				5

		Language				Czech

		Prerequisities				Enterprise Economics

						Business process management

		Module Content

		1		Process orientation in production

		2		Changes management methods

		3		Standard tools of idustrial engineering (work measurement, method study)

		4		New methods of industrial engineering

		5		Value analysis

		6		Continue process improvement (CPI)

		7		Poka-yoke, Zero defects

		8		Quick changes, system SMED (single minute exchange die)

		9		Total productive maintenance (TPM)

		10		Teamwork, 5S

		11		Team development and training, workshops

		12		Visual management system, independent manufactory team

		13		Simultaneous engineering

		14		Total quality management (TQM), lean production





QEM

		Subject Title		Quality and Environmental Management

		Semester		M3

		Weekly load		2/0/0 Ex

		Credit:		3

		Language    Czech, English

		Prerequisities		Enterprise Economics

				Principles of Corporate Management

		Module Content

				1.Quality Management Systems.

				2.The Spiral of Progress in Quality.

				3.Quality Employees' Motivation.

				4.Quality Costs and Statistical Methods for Quality Management.

				5.International and National Quality Management System Assessment.

				6.Economic-Environmental Relationships.

				7.The State and Development of the Environment in the World and the Czech Republic.

				8.Natural Resources - Allocation and Evaluation.

				9.Impact of Economic Activities on the Environment.

				10.Basic Principles of Ecological Politics.

				11.Ecological Politics in the EU and the Czech Republic

				12.Environmental Management and Corporate Organization.

				13.Economic Aspect of Environmental Management.

				14.Environmental Information System.





PM

		Subject Title				Principles of Marketing										Number

		Semester:				B5

		Weekly Load and Assessment:				3/2/0, c,Ex

		Credit:				7

		Language:				Czech, German (English)

		Prerequisities:				Enterprise Economics

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Introduction to Marketing. The marketing concept.

		2.		Marketing management. Consumer and B2B marketing.

		3.		Marketing and competitive environment.

		4.		Consumer behaviour.

		5.		Industrial Buying.

		6.		Market and Sales Forecasting.

		7.		Market analysis. Market segmentation. Consumer targeting.

		8.		Marketing mix. Positioning.

		9.		Brand management.

		10.		Product and product manegement.

		11.		Price and pricing.

		12.		Channels of distribution.

		13.		Promotion. Advertising

		14.		Personal selling. Direct marketing.Event marketing.





MR

		Subject Title				Marketing Research										Number

		Semester:				M2

		Weekly Load and Assessment:				1/2/O,  c, Ex

		Credit:				4

		Language:				Czech, German

		Prerequisities:				Marketing .

		Course provider:				Department of Economics and Management.

		Module Content:

		1.		Marketing research role in marketing management.

		2.		Marketing research process.

		3.		Definition of marketing decision problem.

		4.		Research design.

		5.		Data sources. Secondary data.

		6.		Primary data collection methods.

		7.		Qualitative methods.

		8.		Quantitative methods.

		9.		Questionnaire  design.

		10.		Sampling. Sample size.

		11.		Data collection. Data processing.

		12.		Data analysis procedures.

		13.		Reporting data findings.

		14.		Marketing information systems.





SM

		Subject Title				Strategic Marketing										Number

		Semester:				M3

		Weekly Load and Assessment:				2/4/0,  cc

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Enterprise Econommcs, Management of business processes, Principles of Marketing

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Strategic Marketing. Concept and aspects of  strategic marketing.

		2.		MARKSTRAT 3 - Marketing Strategy Simulation. Introductory session.

		3.		Market research studies. Period 1 decisions.

		4.		Strategic segmentation and positioning. Period 2 decisions.

		5.		Marketing and research and development projects. Period 3 decisions.

		6.		Introduction of new products and brands. Period 4 decisions.

		7.		Emerging markets and branches. Entry strategy. Period 5 decisions.

		8.		Compettitive strategies on growing markets. Period 6 decisions.

		9.		Competitive strategies on mature markets. Period 7 decisions.

		10.		Ressources allocation to markets and brands.Period 8 decisions.

		11.		Functional strategies. Period 9 decisons.

		12.		Market dilution strategy. Period 10 decisions.

		13.		Group presentations.

		14.		Final session. Conclusions.





A

		Subject Title				Accounting										Number

		Semester:				B4

		Weekly Load and Assessment:				2/2/0, c, Ex

		Credit:				5

		Language:				Czech

		Prerequisities:

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Introduction  to Accounting.

		2.		Company Assets.

		3.		Account statements.

		4.		Evaluation of assets.

		5.		Circular flow of assets.

		6.		Methodical account principles

		7.		Account standards.

		8.		Long term assets.

		9.		Current assets.

		10.		Financial assets.

		11.		Receivables.

		12.		Liabilities.

		13.		Equity and debts.

		14.		Annual accounts.





AM

		

		Subject Title				Accounting for managers										Number

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 c, Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Enterprise Economics, Accounting

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Annual report.

		2.		Cas-flow statement.

		3.		Analysis of balance sheet.

		4.		Exploitation of account outpout for management.

		5.		Reporting for small and middle enterprises.

		6.		Company and inter-company comparison.

		7.		Management accounting

		8.		Orientation of management accounting to responsibility and output.

		9.		Budgeting.

		10.		System of plans and budgets.

		11.		Cost Control I.

		12.		Cost control II.

		13.		Exploitation of management accounting for strategic decision-making

		14.		Ethics in accounting





SE

		Subject Title				Statistics for Economics										Number

		Semester:				M1

		Weekly Load and Assessment:				2/2 c, Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Applied Statistics, Corporate Economics, Principles of Corporate Management

		Course provider:				Department of Economics and Management

		Module Content:

		1.		Measures in Statistics

		2.		Regression and Correlation Analysis in Economic Area

		3.		Multinominal Regression and Correlation Analysis

		4.		Time Series Statistical Methods in Prognostics

		5.		Index Method

		6.		Statistical Distributions I.

		7.		Statistical Distributions II.

		8.		Statistical Estimate

		9.		Testing of Statistical Hypothesis

		10.		Nonparametric Testing

		11.		Statistical Process Control I.

		12.		Statistical Process Control II.

		13.		Statsistical Sampling Plans

		14.		Analysis of Variance (ANOVA), Introduction to Design of Experiment (DOE) in Firm
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		BV		Bilanční výpočty		BC		Balance Calculations		A

		UCHT		Úvod do chemických technologií		ICT		Introduction to Chemical Technologies		N

		CHI1		Chemické inženýrství I		UO1		Unit Operations of Chemical Engineering I		A

		LCHI		Laboratoř chemického inženýrství		UOL		Unit Operations Laboratory		N

		CHIP		Chemicko-inženýrský projekt		CEP		Chemical Engineering Project		A

		CHI2		Chemické inženýrství II		UO2		Unit Operations of Chemical Engineering II		A

		IBP		Inženýrství biologických procesů		EMBP		Engineering Methods in Biological Processes		A

		CHPŽP		Chemický průmysl a životní prostředí		EPCI		Environmental Protection in Chemical Industry		A

		HTP1		Hydromechanické a tepelné procesy I		FMHT1		Fluid Mechanics and Heat Transfer - I		A

		SPCHI		Semestrální projekt oboru chemické inženýrství		SPCE		Semestral Project in Chemical Engineering		A

		CHI3		Chemické inženýrství III		UO3		Unit Operations of Chemical Engineering III		A

		PVCHI		Programové vybavení pro chemické inženýry		SWCE		Software for Chemical Engineers		A

		TT		Technická termodynamika		ACET		Applied Chemical Engineering Thermodynamics		N

		DP		Difúzní procesy		MTP		Mass Transfer Processes		N

		PSI		Procesní a systémové inženýrství		PSD		Process and System Design		A

		LOCHI1		Laboratoř oboru chemické inženýrství I		SL1		Specialized Laboratory I		A

		DPV		Difúzní procesy - výpočty		MTPMM		Mass Transfer Processes for Mathematical Modelling		N

		HTP2		Hydromechanické a tepelné procesy II		FMHT2		Fluid Mechanics and Heat Transfer - II		A

		SPB		Separační procesy v biotechnologiích		SPB		Separation Processes in Biotechnology		A

		PI		Produktové inženýrství		PE		Product Engineering		A

		BI		Bezpečnostní inženýrství		PSR		Process Safety and Reliability		A

		RBI		Reaktorové a bioreaktorové inženýrství		RBE		Reactor and Bioreactor Engineering		A

		LOCHI2		Laboratoř oboru chemické inženýrství II		SL2		Specialized Laboratory II		A

		PP		Procesní projekt		PD		Process  Design		A

		IDS		Informační a databázové systémy		IDS		Information and Database Systems		A

		ACHPP		Aparatura chemického a potravinářského průmyslu		ECFI		Equipment of Chemical and Food Industry		N

		PAOŽP		Procesy a aparáty ochrany životního prostředí		FEE		Fudamentals of Environmental Engineering		N

		VPJ		Vyšší programovací jazyky		HPL		Higher Programming Languages		A

		VPS		Využití počítačových sítí		UCN		Utilisation of Computer Networks		A



SUBJECTS
 OF THE DEPARTMENT OF CHEMICAL ENGINEERING



BC

		Subject Title				Balance Calculations										Number		409xxx

		Semester:				B1

		Weekly Load and Assessment:				0/2

		Credit:				2

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fundamental physical and chemical quantities. Dimensions,  units, conversion equations.

		2.		Mixtures and their composition, conversion of concentration data. Examples.

		3.		Chemical formulas. Examples.

		4.		Test. The ideal-gas law, mixture of ideal gases and its behaviour. Examples.

		5.		Fundamentals of material balances, block diagram and description of the process. Examples.

		6.		Steady-state balancing of the system without chemical reaction. Examples.

		7.		Solution of selected problems.

		8.		Solution of selected problems.

		9.		Test. Chemical reaction - stoichiometric calculations. Examples.

		10.		Solution of selected problems.

		11.		Balancing of the system with chemical reaction, conversion, yield. Examples.

		12.		Solution of selected problems.

		13.		Complex balancing problems. Examples.

		14.		Test.





ICT

		Subject Title				Introduction to Chemical Technologies										Number		409xxx

		Semester:				B2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech

		Prerequisities:				Unit Operations I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Hydrogen and some other technical gases (nitrogen, oxygen, argon, carbon dioxide).

		2.		Production of sulfuric acid.

		3.		Production of ammonia.

		4.		Production of nitric acid.

		5.		Production of phosphoric acid.

		6.		Production of one- and multi-component industrial fertilizers.

		7.		Electrochemical production of sodium hydroxide, chlorine and chlorates.

		8.		Chemical processing of coal.

		9.		Production of iron, steel and color metals.

		10.		Chemical processing of wood.

		11.		Chemical processing of crude oil - AVD.

		12.		Selected technologies from petrochemistry - ethylene unit.

		13.		Selected technologies from food technology - fermentation and sugar industry.

		14.		Selected technologies from food technology - fat processing.





UO1

		Subject Title				Unit Operations of Chemical Engineering I										Number		409xxx

		Semester:				B4

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physics I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Basic terminology. Systems. Principles of balancing. Mass and mole balance.

		2.		Balance of energy, enthalpy and momentum. Bernoulli equation and hydrostatic equation.

		3.		Flow of fluid through pipes. Transport of fluids, pumps. Flow of fluid through porous medium.

		4.		Filtration, types of filters, filtration rate. Sedimentation, terminal velocity, types of settlers.

		5.		Fluidization: equipment, description of fluidized bed. Mixing: equipment, residence time.

		6.		Heat exchange: conduction, convection and radiation. Heat transfer, transfer coefficient.

		7.		Heat exchangers: types and design. Evaporators: types and design. Crystallization.

		8.		Diffusion separation processes. Mass exchangers. Equilibrium plate.

		9.		Membrane separation processes, modules, types of membranes, driving forces. Design.

		10.		Liquid extraction: equipment, single-stage, repeated and countercurrent extraction.

		11.		Flash and differential distillation of binary mixtures. Rectification in staged column.

		12.		Absorption: equipment, staged and packed columns. Adsorption.

		13.		Drying of solids, enthalpic humidity chart. Batch and continual dryers.

		14.		Chemical reactors and bioreactors, basic types. Material and enthalpy balance.





UOL

		Subject Title				Unit Operations Laboratory										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/0/3 credit with grade

		Credit:				2

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

				Students work in groups (3 persons in group).They are asked to write common report on each

				experiment (6 reports total).The report for each experiment must be handed in one week.

				It is accepted after successful discussion of measured data, calculations and conclusions.

				Laboratory is equipped with 15 apparatuses, list  of them is as follows:

				1) Pressure drop in tubes and fittings      2) Packed column hydraulics

				3) Centrifugal pump - characteristic curve   4) Agitated vessel

				5) Frame filter    6) Fluidisation column    7) Sedimentation column

				8) Ball mill        9) Double pipe heat exchanger

				10) Heat exchanger steam-air with extended surface  11) Shelf dryer

				12) Continuous packed distillation column

				13) Cascade of mixed reactors   14) Reverse osmosis

				15)  Packed absorption column





CEP

		Subject Title				Chemical Engineering Project										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				0/1/0 credit with grade

		Credit:				1

		Language:				Czech, English

		Prerequisities:				Mathematics I, Physical Chemistry I, Unit Operations I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to train the ability of students to apply the knowledge acquired in visco-elasticity. Anisotropic materials.

		2.		Unit Operations I to practical and more complex problems, e.g., problems consisting of

		3.		several unit operations, problems requiring more advanced methodologies of solution than

		4.		those used in the basic course of chemical engineering etc. Assigned projects simulate (on

		5.		the level corresponding to the knowledge of students) real industrial problems in production

		6.		plants. Assigned projects are solved by groups (of usually 3 students) in order to practice the

		7.		team-work. The project is comprehensive and it includes problem analysis, selection of the

		8.		suitable method of solution, survey of required data and the actual solution of the problem.

		9.		Students have to prepare the report describing the problem, its solution and results and this

		10.		report has to be defended in the final consultation with the professor, who supervised the

		11.		progress of the work during the semester.

		12.

		13.

		14.





UO2

		Subject Title				Unit Operations of Chemical Engineering II										Number		409xxx

		Semester:				B5

		Weekly Load and Assessment:				2/3/0 Ex

		Credit:				6

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Fluid mechanics, continuity equation, equations of fluid flow, flow in pipes.

		2.		Fluid flow from containers - reserviors, accidents, safety. Centrifuges and cyclones.

		3.		Single-phase flow through porous material, pressure drop. Multi-phase flow.

		4.		Hydromechanical operations in dispersion systems. Kinetics of filtration. Settling.

		5.		Dispersion systems. Fluidization: description of fluidized bed. Bubbled columns.

		6.		Dimensional analysis, dimensionless groups, empirical correlations. Modelling and analogy.

		7.		Heat transfer by radiation. Heat transfer by convection. Cooling, heating and sterilization.

		8.		Mass transfer by convection and diffusion. Mass transfer between phases.

		9.		Mass transfer in staged and continuous separation processes.

		10.		Continuous rectification of binary and multicomponent mixtures.

		11.		Membrane processes, gas permeation, reverse osmosis, pervaporation, ultrafiltration.

		12.		Continuous stirred reactor, cascade. Tubular reactor. Heterogenous reactors, non-ideal flow.

		13.		Bioreactors,cultivation of microorganisms,growth and production,fermentors,enzyme reactors.

		14.		Adsorption and chromatography. Crystallization from solutions. Crystallizers.





EMBP

		Subject Title				Engineering Methods in Biological Processes										Number		409xxx

		Semester:				B5, M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Elements of cell biology.

		2.		Enzymes: structure, mechanism of action, kinetics, immobilization, applications.

		3.		Elementary cell physiology.Metabolic control.Metabolic pathways.Energy production in cells.

		4.		Elements of genetic engineering. Genetically modified organisms.

		5.		Cell growth, batch and continuous cultures. Kinetics of microbial growth.

		6.		Structured and unstructured models of cell growth. Mass-transport and cell growth.

		7.		Stoichiometry and energy aspects of cell growth. Stoichiometry of product formation.

		8.		Metabolic flux analysis. Control of metabolic pathways, metabolic engineering.

		9.		Fermenters and bioreactors. Choice of cultivation method. Batch and continuous cultivation.

		10.		Choice of bioreactor, scale-up, control. Modelling of bioreactors.

		11.		Isolation and purification of microbial products.

		12.		Mixed microbial populations in nature and industry. Modelling and analysis, applications.

		13.		Bioprocesses based on application of plant cell cultures. Reactors, cultivation methods.

		14.		Bioprocesses based on application of mammalian cell cultures. Reactors, cultivation methods.





EPCI

		Subject Title				Environmental Protection in Chemical Industry										Number		409xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Impact of process industries upon the environment, food cycle, energy sources.

		2.		Methods of environmental engineering, physical and chemical processes.

		3.		Air pollution control, global imlications of air pollution.

		4.		Gaseous, vapourous and solid particulate pollutants.

		5.		Solid particles characteristics, particle size distribution, efficiency of separation.

		6.		Control devices for particulate contamitants, gravitational settlers.

		7.		Centrifugal collectors, wet collectors, fabric filtration, electrostatic precipitation.

		8.		Absorption and chemisorption used in environmental protection.

		9.		Adsorption, continuous and batch arrangement, condensation and combustion.

		10.		Water quality requirements, sedimentation, filtration, calculation of settlers.

		11.		Coagulation, influence of mixing on flocculation, power input of various mixers.

		12.		Biochemical water treatment, biodegradable organic wastes, biological oxygen demand.

		13.		Dissolved oxygen balance, aeration capacity calculation.

		14.		Solid waste management.





FMHT1

		Subject Title				Fluid Mechanics and Heat Transfer - I										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction to fluid mechanics, history. Hydrostatics.

		2.		Elements of fluid dynamics. Fluid kinematics. Bernoulli equation and its applications.

		3.		Conservation of mass, linear momentum and energy. Inviscid flow.

		4.		Viscous flows. Navier-Stokes equations. Simple solutions for viscous, incompressible fluids.

		5.		Similitude, dimensional analysis and modelling in fluid mechanics. Viscous flows in pipes.

		6.		Dimensional analysis of fluid flow in pipes and conduits. Measurements. Turbulence.

		7.		Reynolds stresses and Reynolds equation. Semi-empirical description of turbulent flows.

		8.		Introduction to heat transfer. One-dimensional steady-state heat conduction.

		9.		Unsteady-state one-dimensional heat conduction. Fourier method.

		10.		Heat convection in laminar fluid flows.

		11.		Heat transfer at film condensation and free convection.

		12.		Heat transfer in turbulent flows. Methods of analogy.

		13.		Heat radiation, fundamental concepts and relations.

		14.		Radiation shields, effects of radiation on measurement of flowing gas temperature.





SPCE

		Subject Title				Semestral Project in Chemical Engineering										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Students work individually on topics, which they choose from the list of topics offered and

		2.		authorized by Institute, and are led by a supervisor. A brief written report on results of work is

		3.		required, as well as a public presentation in closing seminar. Final evaluation depends on a

		4.		grade proposed by the project supervisor and on the level of presentation of results.

		5.

		6.

		7.

		8.

		9.

		10.

		11.

		12.

		13.

		14.





UO3

		Subject Title				Unit Operations of Chemical Engineering III										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Unit Operations od Chemical Engineeering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Phenomena described by distribution functions. Random processes, basic concepts.

		2.		Nonideal flow, distribution of residence times, dispersion coefficients.

		3.		Crystallisation - basic principles, phase equilibria, fractional crystallization.

		4.		Population balances,  crystal size distributions and sieve analysis.

		5.		Adsorption - simple theory of solute moving through bed, adsorption and desorption waves.

		6.		Effect of longitudinal dispersion and transport from mobile to stagnant fluid in porous particles.

		7.		Models of linear and nonlinear sorption.

		8.		Ionic exchange and electroforetic separation methods.

		9.		Selection and arrangement of separation methods, criteria for selection.

		10.		Recycling and regeneration.

		11.		Combined processes and multifunctional apparatuses, reaction and separation.

		12.		Strategy of process design and its synthesis.

		13.		Optimization by parameter selection.

		14.		Optimization by choices from alternatives.





SWCE

		Subject Title				Software for Chemical Engineers										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Basic skils concerning the work on PC under OS Windows.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Types of software products. SW life cycle. Chemical engineering problems and their solution with SW.

		2.		General approach to the design of SW. Analysis of the problem and conceptual design.

		3.		Programming languages, their types. Characteristics and typical use of most common languages. Processing of the program source code. Compilers and linkers.

		4.		Programming technologies for effective development of programs. Structured programming.

		5.		Programming language FORTRAN - architecture, construction of a program, data types, declarations, expressions.

		6.		Programming language FORTRAN - commands, input/output operations.

		7.		Work in the integrated environment of DIGITAL (Compaq) Visual Fortran.

		8.		Utilisation of libraries. Specialised libraries of  mathematical and numerical methods. IMSL, NAG, etc.

		9.		Integrated mathematical software - generally. Numeric, symbolic and graphical operations.

		10.		System Polymath, purpose and utilisation.

		11.		System Maple - environment and basic operations.

		12.		System Maple - solution of chemical engineering problems.

		13.		System MATLAB - environment and basic operations.

		14.		System MATLAB - solution of chemical engineering problems.





ACET

		Subject Title				Applied Chemical Engineering Thermodynamics										Number		409xxx

		Semester:				M1

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Calculus, Basic Thermodynamics

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Critical behaviour of pure substances, estimation of critical properties of fluids

		2.		The virial equation of state, cubic equations of state (pure fluids)

		3.		Acentric factor and generalised form of cubic equations of state,equations of state for liquids 
Thermodynamic properties of substances in ideal gas state

		4.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		5.		Thermodynamic properties of real fluids from virial equation and cubic equations of state

		6.		Equilibrium in two-phase one-component systems, enthalpy of evaporation

		7.		Mixtures of fluids, mixing rules, pseudocritical properties of mixtures

		8.		Volumetric properties of mixtures of the fluids

		9.		Thermodynamic properties of the mixtures of fluids from cubic equations of state

		10.		Fugacity and activity of the component in the mixture, reference state, excess properties

		11.		Vapour-liquid equilibrium

		12.		Gas-liquid equilibrium

		13.		Liquid-liquid equilibrium

		14.		Estimation of transport properties of liquids





MTP

		Subject Title				Mass Transfer Processes										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/3 Ex

		Credit:				7

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





PSD

		Subject Title				Process and System Design										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Theory of systems and  chemical engineerig. Team work. Computers in process design.

		2.		Graphs, flowsheets, process flow diagramms.

		3.		Balance calculation based on specified  data.Overdetermined and underdetermined systems.

		4.		Balance calculation based on measured data. Reconciliation.Design of measurements. Information systems

		5.		Modelling of unit operations.Linear, rigorous,short-cut, fuzzy models.

		6.		Steady state simulation. Sequential-modular approach.Equation oriented approach.

		7.		Physical-chemical models for simulation. Databases for chemical-physical data.

		8.		Architecture of some commercial simulation programms (ASPEN Plus)

		9.		Cost engineering calculations.

		10.		Optimisation of chemical engineering processes.

		11.		Synthesis. Heuristical and evolutional algorithms.

		12.		Design of heat exchanger networks

		13.		Batch and periodical processes. Dynamic balance calculation. Dynamic simulation.

		14.		Conceptual and detailed process design





SL1

		Subject Title				Specialized Laboratory I										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/3/0 credit with grade

		Credit:				3

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this course is to introduce students to research activities of the Department of

		2.		Chemical Engineering and in its organizational structure (research groups).

		3.		The students, usually in groups of 2-3, are given simple problems provided by

		4.		research groups. The solution process is supervised by an appointed teacher.

		5.		Later on students work individually under personal supervision of staff members.

		6.		Each student choses topic of his/her work from the list of problems, offered and approved by Institute, each topic  has the supervisor.  Final classification depends on proposed mark

		7.		the department. Final classification  summarizes results of the introductory part of the course

		8.		and classification of the individuall work stated by the supervisor.

		9.

		10.

		11.

		12.

		13.

		14.





MTPMM

		Subject Title				Mass Transfer Processes for Mathematical Modelling										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				3/1 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Physical Chemistry, Unit Operations of Chemical Engineering

		Course provider:				Department of  Chemical Engineering

		Module Content:

		1.		Equilibrium stage concept, equilibrium diagrams, distribution coefficients.

		2.		Balances, degrees of freedom, multicomponent flash distillation.

		3.		Single-stage operations, processes with chemical reaction.

		4.		Differential distillation, extraction, absorption.

		5.		Multi-stage contactors, binary distillation, efficiency.

		6.		Ternary extraction, leaching, distillation, extractive and azeotropic distillation.

		7.		Multicomponent separations: short-cut  methods, difference equations.

		8.		Multicomponent separations: rigorous methods.

		9.		Batch distillation. Entrainment, backflow model.

		10.		Diffusion, Fick‘s laws, Stefan-Maxwell equation, eddy diffusion.

		11.		Steady-state diffusion, diffusion with convection, film theory.

		12.		Unsteady-state diffusion, penetration and surface-renewal theories.

		13.		Diffusion and chemical reaction, enhancement factor.

		14.		Differential contactors, transfer units, axial dispersion, stage efficiency.





FMHT2

		Subject Title				Fluid Mechanics and Heat Transfer - II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Fluid Mechanics and Heat Transfer - I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Conservation of mass, linear momentum and energy. Potential flows.

		2.		Viscous flows. Navier-Stokes equations and its advanced applications.

		3.		Flow over immersed bodies and boundary layers - I.

		4.		Flow over immersed bodies and boundary layers - II.

		5.		Modelling of turbulence, characteristic measures, approaches to study of turbulence.

		6.		Multiphase flows.

		7.		CFD applications. Fractals and chaos theory in hydrodynamics.

		8.		Steady-state heat conduction, finned surfaces, internal heat sources.

		9.		Multidimensional steady-state heat conduction, shape factor.

		10.		Multidimensional unsteady-state heat conduction.

		11.		Approximate methods in heat conduction problems.

		12.		Laminar thermal boundary layer.

		13.		Heat radiation, closed systems of grey surfaces.

		14.		Elementary problems of heat radiation in semi-transparent environments.





SPB

		Subject Title				Separation Processes in Biotechnology										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Classification of separation processes. Phase equilibria. Equilibrium separation stage.

		2.		Liquid-liquid extraction. Super-critical extraction, leaching and pertraction.

		3.		Distillation and rectification.

		4.		Adsorption separation processes, ion-exchange methods, chromatographic techniques.

		5.		Counter-current adsorption processes. Simulated moving-bed technique.

		6.		Gel chromatography, affinity chromatography.

		7.		Filtration and centrifugation.

		8.		Membrane separation processes: micro- and ultra-filtration, reverse osmosis, dialysis.

		9.		Membrane distillation and pervaporation.

		10.		Membrane gas separations. Liquid membranes.

		11.		Electro-membrane separation processes. Electrodialysis.

		12.		Electrophoresis and isoelectrical focusing.

		13.		Drying and lyofilization.

		14.		Precipitation and crystallization.





PE

		Subject Title				Product Engineering										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Unit Operations I, Physical Chemistry I

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mechanical properties of materials. Plasticity, visco-elasticity. Anisotropic materials.

		2.		Surface properties of materials. Surface tension, wettability, surface conductivity. Adsorption.

		3.		Polydisperse systems and their characterization. Method of population balances.

		4.		Stability of dispersions. Agglomeration, coagulation, physical and chemical gelation.Colloids.

		5.		Transport of mass, momentum, heat and charge in materials. Complex rheology, thixotropy.

		6.		Crystalline, semi-crystalline and amorphous materials. Liquid crystals, glassy materials.

		7.		Types of dispersions. Suspension, emulsion, smoke, mist, foam, paste, aerosol, alloy.

		8.		Production of various dispersions in food industry. Detergents, paints and varnishes.

		9.		Porous materials. Granulation, precipitation, calcination. Zeolites, molecular sieves.

		10.		Polymers, their molecular and meso-scopic architecture. Processing of plastics.

		11.		New materials for fuel cells and micro-electronics. Solid-phase electrolytes.

		12.		Materials for tissue engineering. Cellular structure of materials and biomaterials.

		13.		Nano-structured materials. Surface modification of materials, deposition of surface layers.

		14.		Primary to quaternary recyling of material and energy content of wastes.





PSR

		Subject Title				Process Safety and Reliability										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Nature of the accident process. Acceptable risk.

		2.		Accident and loss statistic.Three significant disasters.

		3.		Toxicology.Models of dose:response curves.Probits.

		4.		MSDSs.Treshold limity values. Industrial hygiene.Dust and noise as risk factors.

		5.		Vaporation rate of liquid  during vessel filling.Ventilation.

		6.		Source models for releases of vapours and liquids through holes and pipes.

		7.		Toxic release and dispersion models.Pasquill-Gifford model.

		8.		Explosions of flammable dusts and gases.Flammability characteristics.Ignition and oxidation.

		9.		Explosions of the vapor cloud and boiling liquid expanding vapor. Efficiency of explosions and fires.

		10.		Fire and explosion prevention.Inerting.Controlling static electricity.Ventilation.Sprinkler system

		11.		Probability theory of failures for elements and systems.Intensity of failures.Weibull analysis.

		12.		Event trees.Fault trees.

		13.		Case histories. Human error function.Learning from accidents.

		14.		Hazard and operability studies (HAZOP), DOW index of explosion and toxicity.





RBE

		Subject Title				Reactor and Bioreactor Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				4/2/0 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Mass and energy balances of reacting systems.

		2.		Kinetics and stoichiometry of chemical reactions; design of isothermal reactors.

		3.		Complex chemical reactions, reaction mechanisms.

		4.		Measurement and evaluation of kinetic data.

		5.		Design of non-isothermal reactors; steady state and dynamic behaviour.

		6.		Diffusion and reaction in porous catalyst.

		7.		Catalytic reactors.

		8.		Distribution of residence times in chemical reactors; nonlinear reactors.

		9.		Biotechnology and bioengineering; production of insuline.

		10.		Kinetics of cell growth, batch and continuous culture, structured models.

		11.		Bioreactors; enzyme reactors; chemostat; fed-batch bioreactor.

		12.		Immobilized enzyme and cell systems; diffusion limitation.

		13.		Isolation and separation of biological product.

		14.		Fermentation of baker yeast and production of monoclonal antibodies.





SL2

		Subject Title				Specialized Laboratory II										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		The goal of this subject is to involve graduate students deeper in research activities of the

		2.		department. They learn basic principles of scientific work, methods of

		3.		obtaining and processing data and presentation of  results.  Students work on problems, that

		4.		they choose from the list offered and approved by the department. Each student is supervised

		5.		by an appointed staff member. Students typically continue to solve problems of Spec. Lab. I .

		6.		A brief written report is required as well as public presentation of the results at a  closing

		7.		micro-conference of all students.

		8.		The evaluation combines the grade proposed by the supervisor and the level of presentation

		9.		of results.

		10.

		11.

		12.

		13.

		14.





PD

		Subject Title				Process  Design										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				0/4/0 credit with grade

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Process and System Design

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Problem formulation.

		2.		Conceptual process design.

		3.		Application of commercial simulation programs.

		4.		Elaboration of project.Consultation.

		5.		Controlling day.

		6.		Elaboration of project.Consultation.

		7.		Excursions.Exhibitions. Contact with practice.

		8.		Elaboration of project.Consultation.

		9.		Elaboration of project.Consultation.

		10.		Elaboration of project.Consultation.

		11.		Working out of written report.

		12.		Controlling day.

		13.		Submission of report.

		14.		Defence of submitted report. Examination.





IDS

		Subject Title				Information and Database Systems										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Examples of database and information systems. Area of interest.

		2.		Mathematical background (relations, relational algebra, relational calculus).

		3.		Systematic development of database and information systems, degrees of formalization and abstraction.

		4.		Real world and the analyses of the area of interest. Gaining knowledge about data, information, dataflows, workflows, functions, states, decisions.

		5.		Conceptual design. Entities, occurrences of entities, attributes, domains, relations. ER diagrams, DF diagrams and other schemes for conceptual modeling. CASE systems.

		6.		Implementation design. Database models.

		7.		Relational databases. Normalization of data structures, normal forms. Integrity conditions.

		8.		Object oriented databases and their design.

		9.		Physical database implementation design. Implementation phase.

		10.		Environments for the development of database systems. Specialized database languages.

		11.		Development environments under OS Windows. Interactive work, programming.

		12.		Database languages SQL and 4GL.

		13.		Database servers and the architecture client-server. MySQL and MS SQL Server.

		14.		Utilization of database systems in computer networks with concurrent access. Protection of data and preservation of their consistency.





ECFI

		Subject Title				Equipment of Chemical and Food Industry										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I and II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Most common types of devices. Design, operation and intensification of apparatuses.

		2.		Construction materials.

		3.		Pipeline nets, fittings and valves.

		4.		Equipment for transport of liquids.

		5.		Equipment for transport of gas.

		6.		Stirring devices for liquid, standard type mixers.

		7.		Heat exchanger - pipe exchanger.

		8.		Heat exchanger - plate and spiral exchanger.

		9.		Evaporators.

		10.		Absorption and rectification plants.

		11.		Extractive plants.

		12.		Dryers.

		13.		Reactors.

		14.		Excursion.





FEE

		Subject Title				Fudamentals of Environmental Engineering										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Unit Operations of Chemical Engineering I, II

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Environmental protection, international standards state policy in environmental protection.

		2.		Air pollutants separation, origin of air pollutants and their categorization.

		3.		Emision of sulfur dioxide, technologies of removal.

		4.		Emision of nitrogen oxides, technologies of removal.

		5.		Separation of volatile organic comounds.

		6.		Adsorption of gaseous and liquid pollutants.

		7.		Solid particle pollution, sources and separation.

		8.		Waste water mechanical treatment.

		9.		Aerobic and nonaerobic water treatment.

		10.		Solid waste management and treatment technologies.

		11.		Land disposal of solid wastes.

		12.		Incineration of solid wastes.

		13.		Noise pollution and noise control.

		14.		Excursion to a selected chemical plant.





HPL

		Subject Title				Higher Programming Languages										Number		409xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Active knowledge of programming in some higher programming language.

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. General aspects of software development. Software life cycle.

		2.		Theory of formal systems. Abstract alphabet. Symbols. Post production systems.

		3.		Theory of programming languages, their types. Syntactical and semantic description.

		4.		Programming technologies and their relation to programming languages. Structured and object oriented programming.

		5.		Algorithms, formal description and realisation in a program. General theory of algorithms.

		6.		Automation of programming, integrated development systems. Visual tools.

		7.		Languages of the FORTRAN type (77, 90 a 95).

		8.		Programming language BASIC and its various implementations. Higher generations of BASIC.

		9.		Programming language PASCAL and particular implementations.

		10.		Programming language C, its significance and basic properties.

		11.		Programming language C++, significance and basic properties. Difference between C and C++. Further development - language C#.

		12.		Object oriented a visual programming in C++. Development of Windows applications.

		13.		Visual Basic and visual programming. Development of Windows applications. Standard objects.

		14.		Languages for Artificial Intelligence. Prolog and LISP.





UCN

		Subject Title				Utilisation of Computer Networks										Number		409xxx

		Semester:				M2

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				None

		Course provider:				Department of Chemical Engineering

		Module Content:

		1.		Introduction. Computer networks in our everyday life.

		2.		Data communication. Computer networks - basic principles. Network architectures.

		3.		Network services, layered architecture, OSI model, network protocols, TCP/IP.

		4.		LAN and WAN networks. Topology and hardware. Access methods. Ethernet, Arcnet, Token Ring.

		5.		Architecture and principals of operating systems. Network OS. Novell Netware.

		6.		Operation system UNIX, architecture and utilisation. Networks and UNIX.

		7.		Networks and standard operating systems Windows (Windows 95, 98, Me, 2000, NT, XP).

		8.		Internet - history, principals, structure, utilisation, future. Data protection. Ethics and Internet.

		9.		Means for connecting into computer networks and their usage (Telnet, FTP, NFS).

		10.		Information and other services within Internet. Electronic mail, WWW. Web Browsers.

		11.		Methodology for search using information resources on Internet. Portals.

		12.		Development of Web pages, languages for Web design. HTML and XML.

		13.		Advanced tools for Web design - scripts and special languages (Java, Javascript, PHP).

		14.		Computer graphics and its usage for Web design. Graphical editors.
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		sem.		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		B1		AVT		Aplikace výpočetní techniky		ACS		Application of Computer Science		A

		B2		AP		Algoritmizace a programování		AP		Algorithmization and Programming		A

		B3		IS		Informační systémy		IS		Information Systems		A

		B4		MMI		Matematické metody v inženýrství		MME		Mathematical Methods in Engineering		A

		B5		PG		Počítačová grafika		CG		Computer Graphics		A

		B6		MRT		Měřicí a řídicí technika		MCE		Measuring and Control Engineering		A

		B6		TP		Technické prezentace		TP		Technical Presentations		A

		B6		FT		Funkce komplexní proměnné a funkcionální transformace		FT		Functions of Complex Variable and Functional Transforms		A

				DBS		Databázové systémy		DBS		Database Systems		A

				ATK		Aplikace tabulkových kalkulátorů		SA		Spreadsheet Applications		A

				OSPS		Operační systémy a počítačové sítě		OSCN		Operating Systems and Computer Networks		A

				PTY		Počítačová typografie		CTY		Computer Typography		A

				IRP		Informatika a řízení procesů		IPC		Informatics and Process Control		A

				CSS		Číslicové signály a systémy		DSS		Digital Signals and Systems		A

		M1		MMP		Matematické modelování procesů		MMP		Mathematical Modelling of Processes		A

		M1		TPR		Technické prostředky pro řízení		TIC		Technical Instrumentation for Control		A

		M1		DSP		Číslicové zpracování signálů a obrazů		DSP		Digital Signal and Image Processing		A

		M1		TR		Teorie řízení		CT		Control Theory		A

		M1		LR		Logické řízení		LC		Logical Control		A

		M1		PJ		Programovací jazyky		PL		Programming Languages		A

		M2		IPS		Inženýrské počítačové systémy		CSE		Computer Systems in Engineering		A

		M2		EI		Experimentální identifikace		EI		Experimental Identification		A

		M2		ZOB		Zpracování obrazů		IP		Image Processing		A

		M2		OPT		Optimalizace		OPT		Optimization		A

		M2		NS		Neuronové sítě		NN		Neural Networks		A

		M2		TDS		Teorie dynamických systémů		DST		Dynamic Systems Theory		A

		M3		PIRS		Počítačové informační a řídicí systémy		CICS		Computer Information and Control Systems		A

		M3		APG		Algoritmy počítačové grafiky		ACG		Algorithms of Computer Graphic		A

		M3		UI		Umělá inteligence		AI		Artificial Inteligence		A

		M3		ZO		Optimalizace znalostních systémů		KO		Knowledge System Optimization		A

		M3		NRS		Navrhování řídicích systémů		DCS		Design of Control Systems		A

		M3		PIS		Průmyslové informační systémy		IIS		Industrial Information Systems		A

		M3		PSP		Počítačová simulace procesů		CASP		Computer Aided Simulation of Processes		A

		M4		POS		Počítačové operační systémy		COS		Computer Operating Systems		A

		M4		ZR		Znalostní řízení		KBC		Knowledge-based Control		A

				APS		Administrace počítačových sítí		CNA		Computer Network Administration

				DSI		Databázové systémy a Internet		DSI		Database Systems and Internet		A

				FM		Fraktální modelování		FM		Fractal Modelling		A

				GI		Grafy v inženýrství		GE		Graphs in Engineering		A

				GIS		Geografické informační systémy		GIS		Geographic Information Systems		A

				IZ		Informační zdroje		IZ		Information Sources		A

				MDS		Modelování dynamických systémů		MDS		Modelling of Dynamic Systems		A

				MTR		Moderní teorie řízení		MCT		Modern Control Theory

				MZS		Multimédia ve zpracování signálů		MSP		Multimedia in Signal Processing		A

				NP		Náhodné procesy		RP		Random Processes

				ECDL		Základní kurz ECDL		ECDL		ECDL Standard Course		A

				SPS		Simulace podnikových systémů		FPS		Factory Processes Simulation		A

						povinný				obligatory

						povinně volitelný				duty optional

						volitelný				optional



SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



ACS

		Subject Title				Application of Computer Science										Number		445xxx

		Semester:				B1

		Weekly Load and Assessment:				0/3/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Information technology, architecture of computers,  principles of operation systems

		2		Computer networks, basis of the Internet, electronic communication

		3		Principles of text editors, basis functions, styles

		4		Writing of technical texts, formulae, equations and tables

		5		Basis of computer graphics, graphical formats, inserting graphical object into the text

		6		Table calculators, using formulae and functions

		7		Graphics in calculations, work with sheets, evaluation of functions

		8		Table calculators and text editors, information transfers, export of tables and graphs

		9		Engineering applications of table calculators, processing of data files

		10		Database operation, data sorting in table calculators, filtration of information

		11		File transfer, data importing in table calculators, data export

		12		Numerical and graphical processing of real data in table calculators

		13		Component Integration of information systems, program management

		14		Computer project





MCE

		Subject Title				Measuring and Control Engineering										Number		444xxx

		Semester:				B6

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics, Physics, Chemical Engineering

		Course provider:				Department of Physics and Measurements and 
Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of measurement and control, measurement and control loops in technological charts.

		2.		Analysis of technological systems, their mathematical modelling based on the mass and energy balances.

		3.		Simulation of processes described by systems of ordinary differential equations using simulation languages.

		4.		Description of system dynamic behaviour, classification of dynamic systems, transfer functions.

		5.		Final control elements. Principles of PID control, control response, simple feedback control loops, multiple-loop control.

		6.		Basic applications of control loops in chemical and food technology. Basic principles of digital signal processing, digital and adaptive controllers.

		7.		Logical control of technological processes, programmable logic controllers (PLC).

		8.		Industrial measurement; microprocessor supported measurement, intelligent sensors.

		9.		Pressure measurement and pressure transducers.

		10.		Temperature measurement, thermocouples, RTD, thermistors, radiation thermometers.

		11.		Level measurement, mechanical and electrical level sensors.

		12.		Flow measurement, flow sensors, mass-flowmeters.

		13.		Measurement of chemical properties and composition.

		14.		Computer control and information industrial systems: structures, main function principles, design.





AP

		Subject Title				Algorithmization and Programming										Number		445xxx

		Semester:				B2

		Weekly Load and Assessment:				0/2/0 kz

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Modern technology of programming, programming technics.

		2		MATLAB: Dialogue mode, programming mode, m-editor.

		3		MATLAB: Aritmethic and logical operators, vector and matrix operations, functions.

		4		MATLAB: Principles of object graphics, format.

		5		MATLAB: Algorithm development, finite computational methods.

		6		MATLAB: Decission commands, conditions.

		7		MATLAB: Cycle commands. Iterative computational methods.

		8		MATLAB: 2D and 3D graphics, imaging principles.

		9		MATLAB: Object properties, colors, graphics formats, graph export.

		10		MATLAB: Programmable modules, parameters transmission.

		11		MATLAB: Work with data files, import from table calculator, sytem client-server.

		12		MATLAB: Connection with text editor, access to computational methods from text editor.

		13		SIMULINK: Modelling principles, basic functions and blocks, graphics, import from MATLAB.

		14		Project.

		6.		Rozvětvené algoritmy, rozhodovací příkazy





IS

		Subject Title				Information Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling of processes in information systems, types of information systems

		2.		Basics of information theory, representation of information, coding, safety of data transfer

		3.		Basics of cryptography, user authentication, digital signature, network safety

		4.		Modern database systems, technology of data processing, database operations

		5.		Tables, data types, indexing, browsing and modification of databases

		6.		Basic database models, normal forms, relations between tables, data integrity

		7.		Query language SQL, basic commands, types of commands

		8.		Select SQL command, types of table join and their implementation

		9.		Query design, usage of SQL query form

		10.		User defined forms, summary reports

		11.		Applications design in database systems, architecture client-server, networking

		12.		Real-time process databases, process data processing

		13.		Database linking with other applications, linking methods

		14.		Database systems application for data collection, storing and processing of measured data





MME

		Subject Title				Mathematical Methods in Engineering										Number		445xxx

		Semester:				B4

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:				Mathematics, Algorithmisation and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of computing methods, MATLAB programming environment

		2.		Numerical and visualisation methods, object graphics, programming tools

		3.		Symbolic methods in engineering

		4.		Modelling and simulation in the Simulink environment

		5.		Numerical and symbolical methods of linear algebra, sparse matrices

		6.		Data processing, linear approximation, the least square method, modelling tools

		7.		Nonlinear approximation, gradient method, numerical optimisation

		8.		Algorithmic tools for solution of nonlinear equations, iterative algorithms, symbolic methods

		9.		Methods of numerical and symbolic interpolation, differentiation and integration

		10.		Numerical and symbolical methods of solution of ordinary differential equations, modelling

		11.		Systems of ordinary differential equations, boundary value problems, modelling in Simulink

		12.		Modeling of dynamical systems, selected numerical and visualisation blocks, Simulink

		13.		Remote data processing, MATLAB WWW server

		14.		Computer project





CG

		Subject Title				Computer Graphics										Number		445xxx

		Semester:				B5

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Principles of graphic information acquisition and storage, vector and raster CG

		2.		Colour image representation,  colour processing - colour models, colour reduction

		3.		Important graphic formats - their properties and use

		4.		Basic methods of image processing - histogram and its use

		5.		Advanced methods of image processing  (image segmentation, granulometry,...)

		6.		Individual project 1: Image processing methods use

		7.		Basic principles of  graphic document formation, introduction to AutoCAD system

		8.		Basic objects in vector graphics and their properties (basic curves, text, …)

		9.		More complicated objects in vector graphics (splines, hatch, dimensions, ...)

		10.		Communications of AutoCAD system with other systems  (export, import, Xref ...)

		11.		Individual project 2: Technical graphic document

		12.		Principles of 3D modelling, methods of 3D objects display

		13.		3D graphics for WWW - basic of  VRML language

		14.		Individual project 3: 3D model





TP

		Subject Title				Technical Presentation										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Specificities of technical publication, Copyright Act.

		2.		Technical information resources, Internet usage.

		3.		Basic types of technical reports and publications, typographic rules and standards of technical publication.

		4.		COREL DRAW: Computer drawing of technical pictures and schemes.

		5.		COREL PHOTO PAINT: Graphic master and photo editing, scanning.

		6.		General principles of lecturing and preparing of lecture supported by computer.

		7.		MS POWER POINT: Basic operations, texts, pictures, tables, graphs.

		8.		MS POWER POINT: Object animations, action buttons, slide transitions.

		9.		General principles of web design, HTML language.

		10.		MS FRONT PAGE: Basic page layout, texts, pictures, tables, links, forms.

		11.		MS FRONT PAGE: Navigators, frames.

		12.		Audio and video usage.

		13.		Projekt 1: Computer presentation in MS POWER POINT.

		14.		Project 2: Web pages in MS FRONT PAGE.





FT

		Subject Title				Functions of Complex Variable and Functional Transforms										Number		445xxx

		Semester:				B6

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics II.

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Complex numbers, Gauss plane, Riemannn sphere

		2		Regular functions, Cauchy-Rieman conditions, multivalued functions

		3		Integral along curve, Cauchy's theorem, Cauchy's formula, maximum module principle

		4		Power series, series differentiation, regular function expression

		5		Laurent series, meromorphic function expression

		6		Singularity, classification of singular points, residue

		7		Residue theorem, calculation of infinite integrals and sums, Jordan lemma

		8		Definition of Laplace and Z transforms, standard type of original

		9		Elementary transforms, linearity, shifts in original and tansform

		10		Properties of transform, limit theorems

		11		Transforms of differentiation, integral, difference and sum, Dirac impulse

		12		Solving of differential and difference equations by using  functional transforms

		13		Inverse transform, elementary methods, application of residue theorem

		14		Transform of convolution, convolution of transforms, transfer function





DBS

		Subject Title				Database Systems										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science, Information Systems

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Information systems technology and relational database systems

		2.		Relational databases, basic constructs - field, record, databases, table, query

		3.		Fields definition and data types in database, structure modification, item editing

		4.		Working with data, data viewing, seeking

		5.		User form formation, data export and import

		6.		Concept of filter, queries, new query formation

		7.		Queries with choice condition

		8.		Data sorting according to primary key

		9.		Sorting in query, filtration, indexing

		10.		Numerical and logical items, aggregation function use

		11.		Programming forms and reports by means of macros

		12.		Applied computer graphics and databases

		13.		Remote searching and data processing in computer networks

		14.		Project





SA

		Subject Title				Spreadsheet Applications										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Overview of spreadsheet MS EXCEL: tables, graphs, functions, macros.

		2.		MS EXCEL: Linking with other programs, data import and export, filtration, finding, sorting, Pivot tables and Pivot charts.

		3.		MS EXCEL: Making macros.

		4.		Basic of Visual Basic for Application (VBA): basic objects, operations, syntactic representation.

		5.		VBA: Making user functions.

		6.		VBA: Making user programs.

		7.		Project 1.

		8.		VBA: Experimental data processing - numerical integration and derivation.

		9.		VBA: Basic balance calculations as solving of system of linear equations.

		10.		VBA: Data analysis - regression, correlation.

		11.		VBA: Statistical analysis, basic statistical tests.

		12.		VBA: Solving of ODR problem.

		13.		VBA: Solving of non-linear equation, optimalization tasks.

		14.		Project 2.





OSCN

		Subject Title				Operating Systems and Computer Networks										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Operating systems - basic terms, evolution, summary, history of Internet

		2		Computer networks - structure, characteristic, ISO/OSI model, basic terms

		3		Characteristics of computer networks, LAN

		4		LINUX - basic properties

		5		X windows - application

		6		Access rights, directory structure, domains in LINUX

		7		MS Windows Server - basic properties

		8		Operating systems MS Windows XP

		9		Access rights, directory structure, domains in MS Windows

		10		TCP/IP - protocol, application; Telnet, FTP, HTTP

		11		E-mail, electronic conference

		12		Search network services, WEB servers - IIS, Apache

		13		Basic structure of HTML, DHTML, differences PHP and ASP

		14		Certificates, electronic signature, HTTPS, FTPS, security in computer network, encryption





CTY

		Subject Title				Computer Typhography										Number		445xxx

		Semester:				B3

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Typography - history, terms, text setting

		2		LATEX environment, making documents, DVI

		3		Terms, basic symbols

		4		Document parameters, writting environment

		5		Lists and matematical environment, floating objects

		6		Work with pictures, basic formates

		7		Bibliographic environment and styles

		8		Saving document formats: PS, EPS and PDF, files comprimation

		9		Inserting PS pictures, browsers

		10		Work with fonts, national environment, making presentations

		11		Basic TEX algorithms

		12		Large documents making

		13		Final project I

		14		Final project II





IPC

		Subject Title				Informatics and Process Control										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Computer networks in measurements and control engineering, PC communication to surrounding

		2		Software for measurements and control (LabView, Matlab, Simulink)

		3		Visualisation methods, analysis of one-dimensional and two-dimensional data

		4		Information and control systems simulation

		5		Remote communication to process and data, application of Web Server

		6		Industrial information systems, distributed process, multiagent systems

		7		Life cycle of industrial information system, i-Design, i-Implementation

		8		Control of data and process industry models, e-Modeling, e-Service

		9		Industriel database, process architecture and model, enterprise portal

		10		Enterprise information and control production systems (ERP, MES, PAS)

		11		Monitoring and control systems (SCADA)

		12		Object oriented process system operation

		13		Flexible, adaptable, distributed control and batch process scheduling

		14		Distributed systems configuration and self-organization





DSS

		Subject Title				Digital Signals and Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Sampling of continuous signals, processing of physical measurements

		2.		Technical and programming tools of analog/digital conversion, Simulink environment

		3.		Remote communication with a system, application of Matlab Web server

		4.		Wireless communication, data transmition, resolution

		5.		Description of one-dimensional and two-dimensional signals in time domain, visualization

		6.		Signal representation in frequency domain, discrete Fourier transform

		7.		Spectral analysis, short-time Fourier transform

		8.		System modelling and data analysis, application of Simulink

		9.		System description in time domain, difference equations, impulse and step response

		10.		Discrete transfer function, stability

		11.		Frequence characteristics, basic properties

		12.		Fundamental methods of digital filtering in time domain, moving average

		13.		Principle of FIR and IIR filters, basic properties

		14.		System modelling and time series prediction





MMP

		Subject Title:				Mathematical Modelling of Processes										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0  Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		The idea of a model and modelling. Modelling postulates.

		2.		Modelling methods. Basic terms of continuum mechanics.

		3.		Heat and mass transfer equations.

		4.		Hydrodynamics models of flow and their classification. Dynamic characteristics of ideal mixing flow and plug-flow models

		5.		Models of the ideal mixing tank-in series with and without back-flow

		6.		Axial dispersion model equations. Combined models. Discrimination of models for flow systems.

		7.		Kinetics of heat and mass transfer. Phase equilibrium. Chemical kinetics, chemical equilibrium.

		8.		Static and dynamic behaviour models.

		9.		Models of liquid and gases storage tanks dynamic. Models of short and long pipeline dynamics.

		10.		Models of heat exchanger dynamics - lumped parameter systems

		11.		Models of heat exchanger dynamics - distributed parameter systems

		12.		Models of plate and packed column mass exchangers

		13.		Models of batch and continuous-stirred chemical reactors dynamics.

		14.		Models of bioreactor dynamics.





TIC

		Subject Title:				Technical Instrumentation for Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				3/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, electrical and pneumatic signals, natural and standard signals

		2.		Software - Matlab/Data Acquisition Toolbox, Matlab/Real Time Toolbox

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Fluid and gas characteristics measurements: pH, electric conductance, density, humidity

		5.		Pneumatic signals transmission and amplification

		6.		Analog signal processing: operational amplifiers, basic circuits

		7.		Measurement amplifiers, switches, multiplexers, comparators, limiters, function amplifiers

		8.		Analog multipliers, function generator, isolation amplifiers, filters, voltage and current references

		9.		Sampling units, analog-digital and digital-analog converters

		10.		Operational amplifiers in control circuits, continuos and discrete regulators

		11.		Digital regulation, configuration of a digital controller, pneumatic controller

		12.		Microcomputers MCS-51 and MCS-96, applications, related memories

		13.		Action units, electric and pneumatic servomotors, valves

		14.		Computer applications in measurement and control systems





DSP

		Subject Title				Digital Signal and Image Processing										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Algorithmic tools of digital signal processing, fundamentals of MATLAB environment

		2.		Numerical, symbolic and visualization tools of MATLAB, data files processing

		3.		Time-domain signal representation, difference equations, selected statistical methods

		4.		Frequency-domain signal analysis, sampling, discrete Fourier transform, decomposition

		5.		Spectrum estimation, aliasing, short-time Fourier transform, window functions

		6.		Z-transform and system description, discrete transfer function, frequency transfer function

		7.		Digital filters, basic methods in the time domain, convolution, FIR filters, filter banks

		8.		IIR filters, basic properties, signal decimation

		9.		Filtering methods in frequency domain, signal reconstruction, window functions

		10.		Linear methods of time series modelling and prediction, SVD a QR algorthm, model selection

		11.		Nonlinear methods of signal processing, median filters, principles of neural networks

		12.		Basic methods of image analysis, 2D Fourier transform, image processing

		13.		Signal processing in engineering, signal prediction, Simulink environment, basic blocks

		14.		Biomedical signal and image processing





CT

		Subject Title				Control Theory										Number		445xxx

		Semester:				1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic conceptions and principles of cybernetics a control theory

		2.		Laplace transform, characteristics, basic theorems and applications

		3.		Systems, their classification and description, systems characteristics, transfer functions

		4.		Block diagrams, signal flow graphs, Mason rule, mutual transformations

		5.		Stability of dynamic systems, types of stability, necessary and sufficient conditions

		6.		Algebraic stability criteria: Hurwitz, Routh, Routh-Schur

		7.		Analogue controllers, their types, dynamic characteristics, choice of proper controller type

		8.		Simple control loop, quality of control response.

		9.		Experimental methods of controller parameter adjustment

		10.		Integral methods of controller adjustment, advantages and disadvantages

		11.		Root locus method (location of roots of closed control loop characteristic equation)

		12.		Root locus technique for negative and positive feedback closed loop systems

		13.		Root locus technique for time-delay systems

		14.		Controller parameter design by means of root locus method





CSE

		Subject Title:				Computer Systems in Engineering										Number:		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Microprocessors Intel 80x86, development until today, processors architecture

		2.		Processor code, Assembler, processor instruction set, signal processors

		3.		IBM PC architecture, motherboard, memory, extension buses, BIOS

		4.		Hardware for data acquisition and processing, multifunction board, sensor connection

		5.		Sound blaster and its application for data acquisition, Data Acquisition Toolbox

		6.		PC communication to surrounding, serial and parralel ports, USB, FireWire, Serial ATA

		7.		Overview of software for measurements and control - LabView and similar products

		8.		Modular and compact control systems, VXI, GPIB, CAMAC

		9.		Field communication buses and protocols - RS-232, RS-485, HART, Profibus, Foundation Fieldbus

		10.		Signal and noise, increasing signal/noise ratio in mesurements

		11.		Machine vision, PC cameras, parameters, software, applications

		12.		Image acquisition in industry application, processing applications

		13.		Data archiving systems, preferable media

		14.		Computer net and its applications in industrial control





EI

		Subject Title				Experimental Identification										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech

		Prerequisities:				Process Modelling

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Experimental identification - basic scheme, identification in wide and narrow sense

		2		Structure selection for model operators in dynamic processes

		3		Signals and their  attributes, discretisation. Input test signals and their election

		4		Criteria for model and process adequacy, least square method and its modification

		5		Classification of identification methods, deterministic methods in time and frequency area

		6		Dynamic systems identification by the mean of  transient responses

		7		Methods of Strejc, Broid and stepwise integration

		8		System identification in frequency area, Kardašov- Karnjušin method

		9		Statistic identification methods, correlation and spectral analysis, statistic dynamic methods

		10		Stochastic discrete models, noise models,  drift description

		11		Election of method for parameters estimation of discrete model, least square method - normal and weighted

		12		Generalized, extended, repeated least square method, metodof maximal credibility

		13		Numeric solution of least square method, recursive methods

		14		Global problems and practical aspect of identification, programming tools





CICS

		Subject Title				Computer Information and Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Control of Unit Operations of Chemical Technological and Biotechnological Processess

		2.		Ways of Technical Realisation of Complex Control Loop Structures

		3.		Process Control Systems, Functions, HW and SW Architectures and Standards

		4.		Present State in the Field of Information and Control Systems, PERA Enterprise Model

		5.		Integration of Control, Maintenance, Business and Engineering Functions

		6.		Manufacturing Executive Systems, Supervisory Control

		7.		Aspect Models, Co-operating Multiagent Systems, Database Utilization

		8.		Agents Communication Methods, XML Languages, Utilization of AI Methods

		9.		ISA S88 Standard for Production Description and and ISA S95 Standard for Communication of Control and Information Levels

		10.		System Analysis of Production Processess for the Design of Information and Control System

		11.		Case Study 1 - Wastewater Treatment Plant Information and Control System

		12.		Case Study 2 - Separation Process Information and Control Database System

		13.		Case Study 3 - Bioreactor Information and Control System

		14.		Case Study 4 - Sugar Crystalization Process Information and Control System





CASP

		Subject Title				Computer Aided Simulation of Processes										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Chemical Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Introduction, system approach to process problem solution.

		2.		Sequential-modular methods of simulation, simulation programs and their architecture.

		3.		Unit operation models library, thermodynamic models and data banks of thd. data.

		4.		Process simulator HYSYS – simulation of propylene glycol production.

		5.		Object structure of HYSYS – simulation with several thermodynamic models.

		6.		Project 1: Simulation of a simple plant (sensitivity analysis).

		7.		Processes with recycle - optimization of ethylene chloride production.

		8.		Project 2: Simulation of a complex plant (controlled simulation).

		9.		Possibilities of customization of HYSYS, case study of HYSYS extension.

		10.		Equation-oriented approach to solution of mathematical models, complexity of algorithms.

		11.		Graphs, terminology and basic definitions, graph description and coding, graph searching.

		12.		Decomposition of model equation sets into irreducible subsystems.

		13.		Optimum sequencing for simulation calculations, strong components of graphs.

		14.		Project 3: Decomposition of a simple model, optimum sequence of simulation calculations.





COS

		Subject Title				Computer Operating Systems										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic terms of the operating systems theory, MS Windows, Unix, evolution and list of OS

		2.		Operating system Unix, structure, kernel, processes, evolution, versions and implementation

		3.		File system in Unix, terminal, termcap, terminfo, users, groups, access permissions

		4.		Syntax of commands, electronic manual, studying programmes, documentation

		5.		Commands for work with files and directories, tools for work with texts

		6.		Compression, archiving and coding of files, connecting of disk volumes, tape, CD

		7.		Standard (Bourn's) shell as a command interpret and programming language

		8.		Programming of scripts in shell, C-shell and Korn's shell, comparison with standard shell

		9.		Computer networks in Unix, protocols UUCP, TCP/IP, services mail, ftp, telnet, NFS etc.

		10.		Programme filter awk and calculator bc, C language in UNIX, basic tools and compilers

		11.		X Windows in UNIX, system installation, configuration, optimalisation and local setting

		12.		Database systems used in UNIX and MS Windows, MS SQL, IIS

		13.		Dynamic WWW pages making, databases for distant data processing

		14.		Electronic signature, digital certificates, security on the Internet





KBC

		Subject Title				Knowledge-based Control										Number		445xxx

		Semester:				M4

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering, Artificial Intelligence

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Knowledge-based Systems, Multiagent Paradigm

		2.		Intelligent Agents

		3.		Structure and Functions of Production Knowledge-based Systems

		4.		Knowledge Representation, Knowledge Engineering

		5.		Reasoning Methods, Forward and Backward Chaining, RETE Algorithm

		6.		Knowledge-based Systems Development, Knowledge Verification and Validation

		7.		Knowledge Representation under Uncertainty

		8.		Uncertain Reasoning, Dempster-Shafer Theory

		9.		Machine Learning Methods, Inductive Learning, Learning Decision Trees

		10.		Case Based Reasoning

		11.		Knowledge-based Systems for Control of Technological Processes, real time issues

		12.		Expert System Shell CLIPS, Basic Constructs, Functions and Statements

		13.		Case Study 1 - Distributed Knowledge-based Control System for Wastewater Treatment Plants Control

		14.		Case Study 2 - Knowledge-based Control System for Control of Bioprocessess





LC

		Subject Title				Logical Control										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Measuring and Control Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Process Computer Control Systems

		2.		Control System to Process Communication, Input/Output Interface Units

		3.		Types of Input and Output Signals

		4.		Theoretical Foundations of Logical Control, Boolean Algebra

		5.		Minimization of Combinatorial Logic Functions, Karnaugh Maps

		6.		Sequential Logic Functions

		7.		Programmable Logic Controllers (PLC)

		8.		Programming Languages for PLCs, IEC 61131-3 Standard, CONCEPT Tool

		9.		Function Block Diagram

		10.		Sequential Function Charts

		11.		Counters, Timers, Function Digital Control Blocks

		12.		Case Study 1 - Sugar refinary Control, PLC Sattline

		13.		Case Study 2 - Bioreactor Control, PLCs Compact and Momentum, Practical Demonstration

		14.		Case Study 3 - Control of Cylindro-Conical Tank Electrical Model for Beer Fermentation, Practical Demonstration





PL

		Subject Title				Programming Languages										Number		445xxx

		Semester:				M1

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Beginning and evolution of C language, basic characteristics, structure of programs

		2		Constants and basic data types, conditions and loops

		3		Data structures, arrays and pointers

		4		Operators and functions, data conversions

		5		Application of library functions, overloading of operators and functions

		6		ANSI C++ standard and syntax in ANSI C, nonobject extension of C language

		7		Object oriented extension of C language, encapsulation and inheritence

		8		Project, its parts and team project development

		9		Programming language Turbo Pascal, pointers, stock and heap, dynamic variables

		10		Dynamic data structures (linked lists and trees), recursion, predeclaration

		11		Procedural and functional types, enforced type exchange, program modularity

		12		Directives, conditional compilation, OOP, inheritence, encapsulation and polymorphism in Pascal

		13		Object types, object cases, classes and instances, abstract objects

		14		Programming language Java, basic philosophy





IP

		Subject Title				Image Processing										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of raster image representation

		2.		Colour models, palettes, colour reduction, dithering, halftonnig

		3.		Histogram and its processing, contrast, brightness, gamma correction

		4.		Alpha blending, binary images use

		5.		Most important graphic formats - survey, methods of image compression

		6.		Geometric image transformations, interpolation in image

		7.		Image registration, warping, morphing

		8.		Methods of image acquisition and connected problems

		9.		Functional image transformations and their use

		10.		Methods of image filtering, noise rejection

		11.		Edge detection and its applications

		12.		Methods o f image sharpening

		13.		Mathematical morphology

		14.		Discussion about individual projects





OPT

		Subject Title				Optimization										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Optimization process, concepts and goals, general scheme and basic elements

		2.		Classical analytical theory of extremes, non-classical applications

		3.		Linear programming

		4.		Simplex method

		5.		Quadratic programming

		6.		Non-linear programming, one-dimensional and multidimensional seeking

		7.		Gradient and non-gradient methods

		8.		Optimization methods with equality and inequality constraints, multiple criteria decision making.

		9.		Optimization of multistage processes, dynamical programming, maximum principle

		10.		Variation calculus

		11.		Combinatorial optimization, graph optimization methods

		12.		Discrete optimization, branch and bound method

		13.		Stochastic optimization, simulated annealing method

		14.		Genetic algorithm, evolution algorithm, taboo search algorithms





NN

		Subject Title				Neural Networks										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Fundamentals of MATLAB environment, basic operations, data files processing

		2.		Visualization tools in MATLAB, symbolic mathematics, principles of SIMULINK

		3.		Basic mathematical models of neurons, transfer functions, threshold, error surface evaluation

		4.		Single-layer networks, perceptron learning rule, application to classification problems

		5.		Adaptive linear networks, Widrow-Hoff learning rule, training and coefficients optimization

		6.		Neural networks in adaptive noise cancellation

		7.		Multi-layer networks, error function, optimization of parameters, gradient descent method

		8.		Basic optimization methods  (backpropagation, Levenberg-Marquardt algorithm)

		9.		Neural networks in signal prediction and system modeling, learning and generalization

		10.		Radial basis networks, transfer functions definition, network structure optimization

		11.		Associative learning rules, self-organizing networks and maps, Hebian learning, Kohonen rule

		12.		Neural networks in segmentation, feature extraction and classification, competitive learning

		13.		Simulation of artificial neural networks in the SIMULINK environment

		14.		Neural networks in system identification and control, supervised and unsupervised learning





DST

		Subject Title				Dynamic Systems Theory										Number		445xxx

		Semester:				M2

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				2

		Language:				Czech, English

		Prerequisities:				Control Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Multiple-loop control systems, control loops with auxiliary actuating and controlled variable

		2.		Frequency-domain system characteristics, frequency response, Nyquist diagram

		3.		Nyquist stability criterion. Bode diagram

		4.		Controller design by means of frequency response methods

		5.		Multi-input multi-output control systems, autonomous and invariant systems

		6.		Linear sampled-data systems

		7.		Z-transform, characteristics and basic theorems, difference equations

		8.		Z-transfer function, characteristics, sampling, Shannon sampling theorem

		9.		Signal flow graphs of sampled-data systems, discrete transform function existence

		10.		Stability of sampled-data systems, stability criteria, bilinear transform

		11.		Discretization of continuous systems, discrete controllers of PSD type

		12.		Methods of discrete controller parameter adjustment

		13.		Linear Diophantine equations, Euclid algorithm, elementary matrix modifications

		14.		Discrete dead-beat controllers, their design





ACG

		Subject Title				Algorithms of Computer Graphic										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				1/2/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Basic principles of image representation, biomedical images, scientific visualizations

		2.		Visula methods in biomedical applications (PET, SPECT, NMR)

		3.		Functional transformations for image processing (DFT, DWT, Radon transformation)

		4.		Aplication of denoising methods for 2-D signals

		5.		Images regions recovery - deterministic methods

		6.		Images regions recovery - probabilistic methods

		7.		Images regions recovery - wavelet decomposition methods

		8.		Image resolution enhancement using linear methods and 2-D discrete Fourier transform

		9.		Image resolution enhancement using discrete wavelet transform

		10.		Edge detection in images

		11.		3-D modelling methods, biomedical data visualization

		12.		Aplication of denoising methods for 3-D signals

		13.		Resolution enhancement methods for 3-D signals

		14.		Summary - computer project evaluation





AI

		Subject Title				Artificial Intelligence										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Artificial Intelligence - definition, clasification, basic concepts

		2.		Problem solving - heuristic search

		3.		Problem solving - decomposition to subproblems

		4.		Two person games: min-max method, alpha-beta pruning

		5.		Knowledge representation - production systems

		6.		Knowledge representation - semantic networks, frames

		7.		Knowledge representation - first-order logic

		8.		Fuzzy systems, fuzzy sets

		9.		Fuzzy relation, model of semantic

		10.		Linguistic operators

		11.		Inference rules

		12.		Fuzzy controller

		13.		Prolog

		14.		Prolog





KO

		Subject Title				Knowledge System Optimization										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Optimization

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Basic principles of knowledge systems

		2		Objective function as a measure of knowledge system quality

		3		Local and global optimization

		4		Optimization in continuous and discrete spaces

		5		NP-complete problems, knowledge extraction

		6		Matlab functions for local and global minimization

		7		Knowledge systems with desired output and penalization principle

		8		Sigmoidal function and single neuron optimization

		9		Optimization of MLP neural network

		10		Optimization of RBF neural network

		11		Optimization of fuzzy neural network

		12		Knowledge systems with undesired output and selforganization

		13		Optimum clustering in vector space

		14		Optimum SOM in vector and metric spaces





DCS

		Subject Title				Design of Control Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Control Theory, Technical Instrumentation for Control

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		General Methods for Planning and Managing Projects

		2.		Formulation of a Project in MS PROJECT Programme, Tasks, Task Scheduling

		3.		Critical Path, Project Triangle, Resources, Project Optimization

		4.		Monitoring and Managing Project During its Realisation

		5.		General Practice of Information and Control Systems Creation, Building Phases

		6.		Standard ISA S88 Models in Design of Control Systems

		7.		Individual Groups Project Task Definition

		8.		Design Resources for Design of Information and Control Systems FactorySuite 2000

		9.		InTouch Application for HMI Design, Animation

		10.		InTouch Application for HMI Design, Alarm, Trend and Histrorical Objects

		11.		Elaboration of Individual Group Projects

		12.		Case Study - BIOGENES Control System for Bioprocess Control

		13.		Safety of Control Systems

		14.		Public Presentation of Individual Group Projects Results





IIS

		Subject Title				Industrial Information Systems										Number		445xxx

		Semester:				M3

		Weekly Load and Assessment:				2/1/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Industrial Automated Information Systems (IAIS) and theirs role in control of indust. proc.

		2.		Reengineering and inf. technology - basic reverse and tool in the control of indust. proc.

		3.		Means and tools for the implementation of IAIS. UML and JAVA language briefly.

		4.		Database for extensive IAIS: Oracle9i, SQL Server, Sybase, IBM DB2 and their properties

		5.		Program tools in the analysis, design, implementation, operation, and maintenance of IAIS

		6.		CASE (Computer Aided System Engineering) for the design and development IAIS

		7.		Distributed IAIS, Multiagent systems, Distributed Artificial Intelligence

		8.		Live cycle of IAIS - System integration

		9.		Structure of IAIS in industrial processes from the point-of-view of user application

		10.		Structure of IAIS in industrial processes from the point-of-view of system application

		11.		Manager systems, EIS systems, supporting management decisions

		12.		ERP type systems: SAP R/3, BAAN, MOVEX, MFG/PRO, ORACLE Appl., NORIS, etc.

		13.		Control levels in the systems ERP, MES (Manufact. Execution Syst.), PAS (Plant Aut. Syst)

		14.		Role of IAIS in the control of industrial processes. Global industrial systems and Internet





CNA

		Subject Title				Computer Network Administration										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to computer networks, instalation of MS Windows Server

		2		Disk management in MS Windows Server, volumes, file systems

		3		IP address, DNS, domain, domain tree, forest

		4		Instalation of DNS, physical and logical structure of network

		5		Physical structure and instalation of Active Directory

		6		Active directory administration

		7		Active directory structure replication

		8		User, group, organisation units, control delegation

		9		Wide structure form

		10		Group policy, Terminal Services

		11		File management, encryption

		12		Disk quotas, Distributed File System

		13		System security, IIS server

		14		Final project





DSI

		Subject Title				Database Systems and Internet										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Database Oracle9i, Application server and enterprise Intra/Internet, basic features

		2.		Development of applications, arrangements in variations modern formats, Oracle9iAS Dev.

		3.		Creation, implementation and browsing of database objects of tables, procedures, etc.

		4.		Operations over database objects, conditional queries, sorting, export tables

		5.		Creation of components-forms for inserting and actualization of data in database tables

		6.		Enterprise Portal and his exploitation in Internet framework.

		7.		Portal´s objects: web pages, portlets, applications components, mobile services

		8.		Composition of reports and graphs using Discoverer tool, modification of theirs content

		9.		Query language SQL and his procedural extension PL/SQL, exploation in database working

		10.		Web services of systems, open interfaces

		11.		Scope in using JDeveloper tool developing Java applications

		12.		Integrated management of database and application server - Enterprise Manager

		13.		Systems supporting decision-making of EIS type syst., Datawarehouses, Datamining

		14.		Globalization, integration and cooperativability of database and informat. system in Internet





FM

		Subject Title				Fractal Modelling										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Methods in Engineering

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to fractal geometry and fractal examples

		2		Fractal sets in continuous vector space, approximation in discrete space

		3		Deterministic and stochastic approaches to fractal modelling

		4		Mathematical morphology: neighborhood, erosion, dilation, opening, closing, skeleton, convex hull

		5		Fractal dimension: Minkowski, Kolmogorov, Hausdorf

		6		Estimates of fractal dimension: Sandbox, Box counting, Minkowski sussage

		7		Self-similarity, self-organization and fractal sets

		8		Dynamic systems, butterfly effect, chaos and fractal sets

		9		Sensitivity of systems: Julia sets, Mandelbrot sets

		10		Discrete dynamic models: percolation, aggregation, SAW, sandpiles

		11		Models of turbulence: forest fire, liquid surface,chemical reactions and diffusion

		12		Fractal images: preprocessing, binarization, morphological analysis, dimension

		13		Fractal analysis of biological and biomedical images

		14		Individual computer project





GE

		Subject Title				Graphs in Engineering										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Graphs, their terminology and basic definitions, graph description and coding

		2.		Time and storage complexity of algorithms, NP-complete problems

		3.		Depth-first and breadth-first search in graphs, backtracking, output mapping of equation set

		4.		Transformation of an equation set into a graph, mutual reachability of nodes and its analysis

		5.		Strong components, irreducible subsystems of equation set

		6.		Graph condensation, hierarchical structure of a directed graph, computation sequencing

		7.		Pipeline networks, spanning tree, search for independent circuits, minimization of pipe networks

		8.		Multilayer decision making problem, optimum path finding

		9.		Directed acyclic graphs, critical path method

		10.		Matching in bipartite graphs, application in equation sets

		11.		Discrete optimization, principles of methods, branch-and-bound method

		12.		Hamiltonian paths, process planning and scheduling

		13.		Planar graphs, their embedding into a plane, application in design of printed circuits and chips

		14.		Examples of application in engineering and technology





GIS

		Subject Title:				Geographic Information Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/1/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Geographic information systems (GIS), their application in environmental modelling, ArcView

		2.		Geographic data topology, projection

		3.		Storage of geographic data on the computer, raster data, vector data, map layers

		4.		Acquiring of geographic data, digitalization, scanning, vectorization, air and satellite photographs, the Internet

		5.		Geographic data editing, spatial operations

		6.		Creating maps from individual layers, linking of database tables to map elements

		7.		Explanations, texts and geographic marks in the map

		8.		Map printing

		9.		Identification and selection of elements in the map

		10.		Processing of selection results, statistical evaluation

		11.		GIS in ecology, applications for data displaying and evaluation, modelling

		12.		Application programming in GIS

		13.		Cooperation of database systems and GIS

		14.		GIS and the Internet





IZ

		Subject Title				Information Sources										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Primary and secondary chemical literature, in-house library, key words

		2.		Printed, online, networked sources of information

		3.		Searching scientific information, style of citation

		4.		Chemical Abstract Service (CAS)

		5.		Using of „CA on CD“; browse, search, save and print tools

		6.		SciFinder

		7.		ScienceDirect, Medline

		8.		Web of Science

		9.		Large databases: Gmelin, Beilstein, Ullmann

		10.		Libraries: university, national, technical. On-line catalogues

		11.		Scientific journals, electronic journals, Elsevier, Springer

		12.		Searching scientific information on the Internet, ProQuest-PCI

		13.		Dictionaries, sources of chemical and physical data

		14.		Transfer of information data to different programs, bibliographical databases





MDS

		Subject Title				Modelling of Dynamic Systems										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematical Modelling of Processes

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Modelling, simulation, basic concepts. Computer realization of mathematical model.

		2.		Software for simulation and modelling (PSI, MATLAB).

		3.		Estimation of model parameters using optimization methods. Flow boiler - model, identification.

		4.		Simulation and modelling of chemical and biotechnological processes.

		5.		Methods for solving ordinary differential equations, initial - value problem.

		6.		Sterilization of molasses broth - optimal control of the process.

		7.		Fermentation, membrane filtration, storage tank - more complex process modelling.

		8.		Methods for solving ordinary differential equations, boundary - value problem.

		9.		Heat convection as a one dimensional problem  (solved as boundary - value problem).

		10.		Models of systems with distibuted parameters - parabolic type.

		11.		Models of systems with distibuted parameters - elliptic type.

		12.		Modern trends of identification.

		13.		Qualitative modelling.

		14.		Fuzzy modelling.





MCT

		Subject Title				Modern Control Theory										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech

		Prerequisities:				Control Theory, Dynamic Systems Theory

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		State-space control theory for continuous and discrete systems

		2.		Non-linear systems, dynamic properties, state-space method

		3.		Steady states of non-linear systems, equivalent systems method

		4.		Stability of non-linear systems, Lyapunov stability theory, absolute stability

		5.		Non-linear discrete systems, Z-transform method for non-linear discrete systems

		6.		Describing function method for non-linear discrete systems, absolute stability criterion

		7.		Adaptivity definition and determination, adaptive systems with analogue models

		8.		Adaptive systems with random input signals, adaptive control

		9.		Adaptive control according to desired behaviour, control given by inequalities

		10.		Object recognition, choice of recognition attributes, self-learning adaptive systems

		11.		Principles of classifier function, examples of adaptive and self-learning systems

		12.		Algebraic control theory, polynomials, properties, divisibility, polynomial equations

		13.		Polynomial Diophantine equations, solution seeking methods, optimum control

		14.		Description and control of multidimensional systems





MSP

		Subject Title				Multimedia in Signal Processing										Number		445xxx

		Semester:

		Weekly Load and Assessment:				2/2/0

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Digital Signal and Image Processing, Image Processing

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Introduction to multimedial aplications, basic terms, definition

		2		Hardware for audio and video recording

		3		Software for processing of multimedial aplications, media

		4		GSM, WAP, DHTML, CSS, ASP

		5		Mathematical description of audio signal

		6		Audio signal digitalisation, compress methods

		7		Audio signal processing from damage source - individual project

		8		Mathematical description of video signal

		9		Video signal digitalized, compress methods

		10		Processing of video signal - individual projects

		11		World of virtual reality - 3D modelling

		12		VRML language

		13		VRML - Individual project

		14		Summary, credit





SP

		Subject Title				Stochastic Processes										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/1/0

		Credit:				2

		Language:				Czech, English

		Prerequisities:				none

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		Fundamental terms and probability theory methods, conditional probability, Bayes theorem

		2		Random variables and their characteristics, first-order moments

		3		Fundamental terms and moments of mathematical statistics, random sample, sampling distributions

		4		Estimation theory bases, point, interval, linear and quadratic estimates, regression analysis

		5		Least-square method, maximum likelihood method, statistical hypotheses testing

		6		Multidimensional random variables, random vector and field, first- and second-order moments

		7		Random processes, their properties and descriptions, random processes types and their characteristics, white noise

		8		Stationary and Markov random processes, ergodic hypothesis

		9		Correlation and covariance functions, covariance matrix

		10		Power spectral density, coherency function

		11		Random process meassurement, calculation and estimate of their characteristics from experimental data set

		12		Random process analysis - stationarity, normality tests; periodic component detection, trends elimination

		13		Random events in dynamic systems, system analysis by stochastic signals, Wiener-Hopf equation

		14		Wiener-Kinchine relationships, calculation of system weighting function





ECDL

		Subject Title				ECDL standard course										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0 kz

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Application of Computer Science

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1		ECDL concept, its objectives. Module 1: Basis concepts of information technology.

		2		Module 2: Using the computer and managing files and folders, search features.

		3		Module 3: Word processing. Basic operations, copy, move, delete. Help.

		4		Formatting fonts and paragraphs, bullets and numbering. Printing.

		5		Creating tables, using pictures and images, importing objects, using mail merge tools.

		6		Module 4: Spreadsheets. Developing, formatting and using spreadsheet.

		7		Standard mathematical and logical operations using formulas and functions.

		8		Importing objects, creating graphs and charts. Printing.

		9		Module 5: Database. Design a simple database. Create a table with fields. Define keys.

		10		Retrieving of information by using the query, select and sort tools.

		11		Use of forms, creating of reports. Group data in report-totals and sub-totals.

		12		Module 6: Presentation. Creating, formatting and preparing presentations.

		13		Basic operations with graphics and charts and various slide show effects.

		14		Module 7: Information and Communication. Web search tasks. Electronic mail.





FPS

		Subject Title				Factory Processes Simulation										Number		445xxx

		Semester:

		Weekly Load and Assessment:				1/2/0

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Appl. of Computer Science, Algorithmization and Programming

		Course provider:				Department of Computing and Control Engineering

		Module Content:

		1.		Management process modelling, methodology of decision situation models design

		2.		Simulation models, basic elements of simulation models

		3.		Random processes, their quantification in simulation models

		4.		Main areas of simulation models implementation in material and financial flows

		5.		Application of spreadsheets for simulation modelling

		6.		Directed graphs, Petri nets

		7.		Optimization processes in simulation models

		8.		Simulation software Witness

		9.		Basic simulation elements for simulation models design in Witness environment

		10.		Formulation of rules for control of modelled flows, WCL language

		11.		Communication environment of Witness, connections with enterprise information systems

		12.		Optimization tools, creation of summary reports

		13.		Case studies, short-term planning, service processes, prognostic models

		14.		Application of simulation model in technological processes optimization
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		Zkratka		Název předmětu		Abr.		Subject Title		Možnost výuky v angličtině

		MI		Matematika I		MI		Mathematics I		A

		MII		Matematika II		MII		Mathematics II		A

		PMS		Pravděpodobnost a mat. statistika		PMS		Probability and Mathematical Statistics		A

		TCA		Tenzorový počet a jeho aplikace		TCA		Tensor Calculus with Applications		A

		ODE		Soustavy obyč. diferenciálních rovnic		ODE		Systems of Ordinary Differential Equations		A

		MO		Úvod do matematické optimalizace		MO		Introduction to Mathematical Optimization		A

		FT		Fourierova transformace		FT		Fourier Transform		A

		DS		Dynamické systémy a parc.dif.rovnice		DS		Dynamical Systems and PDE's		A

		MANDM		Metody analýzy nelin.dynam.modelů		MANDM		Methods of Analysis of Nonlin.Dynam.Models		A

		CTGA		Kombinatorika, teorie grafů a algoritmů		CTGA		Combinatorics,Theory of Graphs and Algorit.		A

		OEP		Optimalizace inženýrských procesů		OEP		Optimalization of Engineering Processes		A

		MOCGT		Matematika opt.kontr.a teorie her		MOCGT		Math.of Optimal Control and Games Theory		A

		NM		Numerické metody		NM		Numerical methods		A

		AM		Metody aplikované matematiky		AM		Methods of Applied Mathematics		A

		IP		Neuronové sítě		NN		Neural Networks		A

		ZO		Zpracování obrazů		IP		Image Processing		A
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SUBJECTS
 OF THE DEPARTMENT OF COMPUTING AND CONTROL ENGINEERING



MI

		Subject Title				Mathematics I										Number		413 xxx

		Semester:				1

		Weekly Load and Assessment:				3/3/0 Ex

		Credit:				7

		Language:				Czech, English

		Prerequisities:

		Course provider:				Department of Mathematics

		Module Content:

		1.		Elements of Mathematical Logic. Introduction to calculus

		2.		Continuity and limits of the functions of one and two variables.

		3.		Derivatives, Mean value theorem, L’ Hospital’s rule. Partial derivatives.

		4.		Monotone functions, extreme values of a function, asymptotes of the graph.

		5.		Newton’s methods. Taylor’s formula with remainder. Differential.

		6.		Curves in plane, tangent vector. Polar coordinates.

		7.		Antiderivative. Definite integral. Geometric and physical applications.

		8.		Techniques of integration.

		9.		Improper integrals. Numerical integration. The mean value theorem for integrals.

		10.		Ordinary differential equations of the first order. Separable equations. Euler’s method.

		11.		Linear differential  equations of the first order and their applications.

		12.		The space R^n , geometry in R^3, vectors, dot and cross products.

		13.		Matrices and Determinants. Inverse matrix.

		14.		The systems of linear algebraic equations. Gauss-Jordan method. Cramer’s rule.





MII

		Subject Title				Mathematics II										Number		413 xxx

		Semester:				2

		Weekly Load and Assessment:				3/4 Ex

		Credit:				8

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Linear space, base, dimension. The space C(I). Linear mapping.

		2.		Linear differential equations of n-th order.

		3.		The system two linear and nonlinear differential equations of the first order.

		4.		Predator-Prey models: Lotka-Wolterra System.

		5.		Geometry in R^3 (R^n). Metrics in R^n.

		6.		Differential calculus in R^n. The functions of two and more variables.

		7.		Directional and partial derivatives. Tangent plane. Gradient. Newton’s method.

		8.		Taylor’s formula. The Hessian and extreme values. Method of least squares.

		9.		Implicit function theory.

		10.		Line integral of scalar and vector field.

		11.		Differential form, exact differential form, Potential vector field.

		12.		Line integrals independent of the path.

		13.		Double integrals. Fubini theorem, Substitution in double integral. Improper integrals.

		14.		Triple integrals. Applications. Cylindrical and spherical coordinates.





PMS

		Subject Title				Probability and Mathematical Statistics										Number		413 xxx

		Semester:				3, 4

		Weekly Load and Assessment:				1/2 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Elements of probability theory, conditional probability, independence of events.

		2.		Random variable, distribution function, probability function.

		3.		Density, mean, variance, quantiles, median, critical values.

		4.		Multidimensional random variables, independence of random variables, covariance and correlation matrices.

		5.		Fundamental types of discrete and continuous distributions.

		6.		Central limit theorem, random sample, sample statistics.

		7.		Point estimates, confidence intervals.

		8.		Testing of statistical hypotheses, type I and II errors. One-sample tests about mean and variance.

		9.		Two-sample tests about means and variances.

		10.		Goodness-of-fit testing, independence testing.

		11.		Fundamentals of regression analysis.

		12.		Contingency tables.

		13.		Another more specific statistical methods.

		14.		Another more specific statistical methods.





TPA

		Subject Title				Tensor Calculus with Applications										Number		413 xxx

		Semester:				6

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Linear system of coordinates on an affine space.

		2.		Cross product and scalar triple product. Transformation of coordinates.

		3.		Orthogonal transformations. Orientation of the space.

		4.		Contravariant and covariant tensors of rank two.

		5.		Metric tensor. Stress tensor.

		6.		Strain tensor.

		7.		Tensors of higher rank. Tensor fields.

		8.		Tensor algebra.

		9.		Symmetric and skew-symmetric tensors, pseudotensors.

		10.		Line integrals.

		11.		Surface in E3, surface integrals.

		12.		The vector differential operators : gradient, nabla, divergence, curl(rotation).

		13.		The integral theorems of Gauss,  Stokes and Green’s.

		14.		The reaction – diffusion equation.





ODE

		Subject Title				Systems of Ordinary Differential Equations (ODE)										Number		413 xxx

		Semester:				5

		Weekly Load and Assessment:				2/1/1 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		The general dynamical system. Continuous and discrete dynamical system.

		2.		Autonomous system ODE. A qualitative approach. Phase flow. The notion of stability.

		3.		Attractor.

		4.		Planar systems. Phase portraits of linear systems.

		5.		Phase portraits of nonlinear systems. Grobman -Hartman theorem.

		6.		First integrals and applications.

		7.		Phase portraits of linear and nonlinear systems in R^3.

		8.		Stability theory. Poincare mapping.

		9.		Nonautonomous systems ODE.

		10.		Periodic linear systems. Monodromy matrix. Floquet theory.

		11.		The systems ODE's depending on the parameters. Bifurcations.

		12.		Examples: "Brusselator", Lorenz system, dumped oscillator.

		13.		Discrete dynamical systems, basic notions.

		14.		Regular and chaotic behavior. Liapunov exponents.





MO

		Subject Title				Introduction to Mathematical Optimization										Number		413 xxx

		Semester:				5

		Weekly Load and Assessment:				2/2/0 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Problems of mathematical optimization.

		2.		Linear programming.

		3.		Convex polyhedra.

		4.		Simplex method.

		5.		Duality of linear programming.

		6.		Integer programming, totally unimodular matrices.

		7.		Basic notions of graph theory.

		8.		Shortest path problem.

		9.		Tree, spanning tree, greedy algorithm.

		10.		Discrete optimalization problems as problems of integer programming.

		11.		Nonlinear optimization.

		12.		Kuhn-Tucker conditions.

		13.		Numerical methods for nonlinear programming.

		14.		Convex functions, positive semidefinite matrices.





FT

		Subject Title				Fourier Transform										Number		413 xxx

		Semester:				5

		Weekly Load and Assessment:				2/0/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Basic notions about periodic functions and some useful functions. Convolution.

		2.		Dirac delta function, basic properties. Discretization of the continuous signal.

		3.		The definition of Fourier transform and its basic properties.

		4.		Fourier transform of delta-function and of periodic functions.

		5.		The signals of finite length. Instrument line shape.

		6.		The methods of apodization and deconvolution.

		7.		The influence of the discretization of the signal on the spectrum. Aliasing.

		8.		Discrete Fourier transform. Definition.

		9.		The method of zero-filling.

		10.		Fast Fourier transform, the main idea, usage, number of operations.

		11.		The theory of distribution. Regular and singular distributions. Fourier transform of distributions.

		12.		Two-dimentsional and higher dimensional Fourier transform.

		13.		Fourier series.

		14.		Fourier transform in infrared spectroscopy.





PDE

		Subject Title				Dynamical Systems and PDE’s										Number		413 xxx

		Semester:				6

		Weekly Load and Assessment:				3/0 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, II, Systems of ordinary diff. Equations

		Course provider:				Department of Mathematics

		Module Content:

		1.		PDE’s as the dynamical system.

		2.		Elements of functional analysis, spectral theory.

		3.		Stability of steady state solutions.

		4.		Fourier series.

		5.		Fourier method.

		6.		Modified Fourier Methods.

		7.		Wave solutions of PDE’s . 1-dimensional case.

		8.		Planar wave solutions. Spiral waves.

		9.		Elements of vector analysis.

		10.		Elements of vector analysis.

		11.		Reaction-diffusion equations.

		12.		Turing instabilities.

		13.		Turing instabilities.

		14.		Applications.





MANDM

		Subject Title				Methods of Analysis of Nonlinear Dynamical Models										Number		413 xxx

		Semester:				7

		Weekly Load and Assessment:				2/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II, Systems of Ordinary Dif. Equations

		Course provider:				Department of Mathematics

		Module Content:

		1.		Lumped parameter systems. Examples.

		2.		Continuation algorithm.

		3.		Diagram of steady state solutions.

		4.		Stability of steady state solutions.

		5.		Branching of steady state solutions.

		6.		Hopf bifurcation.

		7.		Construction of bifurcation diagram.

		8.		Simulation methods and construction of phase portrait.

		9.		Computation and continuation of periodic solutions.

		10.		Bifurcation of periodic solutions.

		11.		Characterization of chaotic attractors.

		12.		Nonautonomous systems.

		13.		Selected methods for analysis of distributed parameter systems.

		14.		Primary and secondary bifurcation.





CTGA

		Subject Title				Combinatorics, Theory of Graphs and Algorithms										Number		413 xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I

		Course provider:				Department of Mathematics

		Module Content:

		1.		Graphs, connectivity, components. Spanning tree and the greedy algorithm.

		2.		Euler and Hamiltonian graphs.

		3.		Matching and covers in bipartite graphs.

		4.		Weighted bipartite matching.

		5.		Maximum flow problems. Ford-Fulkerson algorithm.

		6.		Planar graphs. Kuratowski theorem.

		7.		Problems, algorithms, running time. Polynomial algorithms.

		8.		The class NP, NP-complete problems, polynomial reduction.

		9.		Cook’s theorem, NP-completness of some other problems.

		10.		Cliques and colourings of graphs.

		11.		Polyhedral approach to combinatorial problems.

		12.		Matching and cut polyhedra of graphs.

		13.		Approximation algorithms for NP-complete problems.

		14.		Heuristics for the travelling salesman problem.





OEP

		Subject Title				Optimization of Engineering Processes										Number		413 xxx

		Semester:				7

		Weekly Load and Assessment:				2/2 Ex

		Credit:				5

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Formulation of optimization problem.

		2.		Extrema of functions of real variables-methods of classical analysis.

		3.		Free extremum, extremum with equality constraints.

		4.		Extremum with inequality constraints.

		5.		Linear programming.

		6.		Simplex method.

		7.		Nonlinear programming.

		8.		Methods of adaptive search.

		9.		Gradient methods.

		10.		Penalty functions.

		11.		Elements of dynamic programming.

		12.		Example of sources distribution.

		13.		Vector optimization.

		14.		Construction of Pareto compromise set.





MOCTG

		Subject Title				Mathematics of Optimal Control and Games Theory										Number		413 xxx

		Semester:				8

		Weekly Load and Assessment:				2/1 Ex

		Credit:				4

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Elements of variational calculus.

		2.		Euler equation.

		3.		Transversality conditions. Direct methods.

		4.		Maximum principle.

		5.		Formulation of problem and necessary conditions.

		6.		Control synthesis.

		7.		Problem with moving ends and transversality conditions.

		8.		Chemical engineering formulation.

		9.		Optimal temperature profile in chemical reactor.

		10.		Numerical algorithms for optimal control.

		11.		Gradient method in functional space.

		12.		Games and decision situation, mathematical models.

		13.		Games in normal form. Matrix games. Saddle points of games.

		14.		Games in explicit form. Winning strategy.





NM

		Subject Title				Numerical Methods										Number		413 xxx

		Semester:				4

		Weekly Load and Assessment:				3/2 Ex

		Credit:

		Language:				Czech, English

		Prerequisities:				Mathematics I, Mathematics II

		Course provider:				Department of Mathematics

		Module Content:

		1.		Interpolation, difference formulas, quadrature formulas.

		2.		Methods of linear algebra.

		3.		Systems of nonlinear equations. Newton method.

		4.		Linear and nonlinear regression. Gauss-Newton method.

		5.		Initial value problem for ODE´s. One-step methods.

		6.		Multistep methods.

		7.		Stability. Error estimation.

		8.		Stiff systems. A-stable methods.

		9.		Boundary value problem for ODE´s.

		10.		Finite-difference methods.

		11.		Shooting methods.

		12.		Finite-difference methods for PDE´s of parabolic type.

		13.		Methods of lines.

		14.		Finite-difference methods for PDE´s of elliptic type.





AM

		Subject Title				Methods of Applied Mathematics										Number		413 xxx

		Semester:				8

		Weekly Load and Assessment:				2/0 Ex

		Credit:				3

		Language:				Czech, English

		Prerequisities:				Mathematics I,II, Systems of ODE, Dynamical Systems and PDE's

		Course provider:				Department of Mathematics

		Module Content:

		1.		Stability of steady state solutions.

		2.		Point and essential spectrum.

		3.		Stability of wave solutions of the reaction-diffusion systems.

		4.		Curvilinear coordinates.

		5.		Operators grad, div, rot in curvilinear coordinates

		6.		Curvature of planar curves and surfaces.

		7.		Propagation of the curvilinear fronts in the reaction-diffusion systems.

		8.		Propagation of the curvilinear fronts in the reaction-diffusion systems.

		9.		The method of weighted residuals.

		10.		Variational methods

		11.		Introduction to the finite element method

		12.		Development of finite element equations.

		13.		Steps in performing finite element analyses.

		14.		Applications of the finite element method.





IP

		






_1166789200.xls
Year 1

				Study Year:  1

				Winter Semester (1)																		Summer Semester (2)

				Required Subjects						Weekly load								Credits				Required Subjects						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Mathematics I						3		3		0		C, Ex		9				Physics I						3		2		0		C,Ex		7

				General and Inorganic Chemistry I						3		4		0		C, Ex		8				Organic Chemistry I						3		2		0		C,Ex		7

				Toxicology and Ecology						2		0		0		Ex		3				Enterprise Process Management						2		1		0		C,Ex		4

				Enterprise Economics						2		1		0		C, Ex		4

				Balance Calculations						0		2		0		C		2				English Language Course						0		2		0		C		0

				Spreadsheets Applications						2		1		0		G		3				Sports						0		2		0		C		0

				Introduction to Engineering Studies						1		0		0		C		1				Totals:						8		9		0				18

				Sports						0		2		0		C		0				Semi-elective Subjects						Weekly load						Assessment		Credits

				Totals:						13		13		0				30										L		S		Labs

																						Option I:

				G - credits with grade																		Mathematics II						3		3		0		C,Ex		8

				Ex - examination																		Technical Presentations						2		1		0		G		3

				Notes:																		Option II:

																						Software for Chemical Engineers						2		2		0		C,Ex		5

																						Information Sources						1		1		0		C		2

																						Technical Presentations						2		1		0		G		3

																						Totals:														11/10

																						Total:														4/3

																						**Student may choose any subject open for the 2nd semester at any faculty of the ICTP. The elective subjects can possibly be completed in the Czech language.





Year 2

				Study Year:  2

				Winter Semester  (3)																		Summer Semester  (4)

				Required Courses						Weekly load						Assessment		Credits				Required Courses						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Physical Chemistry I						3		2		0		C,Ex		7				Unit Operations II						2		3		0		C,Ex		6

				Biochemistry I						3		0		0		Ex		5				Analytical Chemistry I						2		1		0		C,Ex		4

				Unit Operations I						2		3		0		C,Ex		6				Laboratory of Phys. Chem. I						0		0		4		G		3

																						Chemical Informatics						0		2		0		C		2

				English Language Course						0		2		0		Ex		0

				Sports						0		2		0		C		0				Sports						0		2		0		C		0

				Totals:						8		9		0				18				Totals:						4		8		4				15

				Semi-elective Courses						Weekly load						Assessment		Credits				Semi-elective Courses						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Option I:																		Option I:

				Intro. to Management Sci.						2		2		0		C,Ex		5				Physical Chemistry II						3		2		0		C,Ex		7

				Basic Logistics						3		2		0		C,Ex		6				Chem. Eng. Thermodynamics						1		2		0		C,Ex		4

				Option II:																		Option II:

				Intro. to Math. Optimization						2		2		0		C,Ex		5				Process Safety and Reliability						2		1		0		C,Ex		4

				Mathemat. Methods in Engng.						3		2		0		C,Ex		6				Principles of Marketing						3		2		0		C,Ex		6

																						Totals:														11/10

				Totals:														11/11				Students choose either all courses listed under Option I or all courses listed under Option II.

				Students choose either all courses listed under Option I or all courses listed under Option II.

																						Elective Courses for the  4th Semester*

				Elective Courses for the  3rd Semester*

																						Total:														4/5

				Total:														1/1				*Student may choose any course open for the 4th semester at any faculty of the ICTP. The Facultative Courses can possibly be completed in the Czech language.

				*Student may choose any course open for the 3rd semester at any faculty of the ICTP. The elective Courses can possibly be completed in the Czech language.





Year 3

				Study Year:  3

				Winter Semester  (5)																		Summer Semester  (6)

				Required Courses						Weekly load						Assessment		Credits				Required Courses						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Specialised Laboratory						0		0		5		G		4				Bachelor's Thesis						0		0		8				10

				Phys.-Chem. Prop. of Subst.						2		1		4		C,Ex		4				Bachelor's Thesis Seminar						0		3		0		C		3

				Lab. Course in Anal. Chem. I						0		0		6		G		4				Measuring and Control Engineering						2		0		0		Ex		3

				Chem. Engineering Project						0		1		0		G		1

				Applied Statistics						1		2		0		C,Ex		4

																						Totals:						2		3		8				16

																						Semi-elective Courses						Weekly load						Assessment		Credits

																												L		S		Labs

				Totals:						3		4		10				17				Option I:

																						Oper. Syst.& Computer Networks						2		2		0		C,Ex		5

				Semi-elective Courses						Weekly load						Assessment		Credits				Math. Modelling of Processes						2		2		0		C,Ex		5

										L		S		Labs

				Option I:																		Option II:

				Fluid Mech. & Heat Transfer I						2		2		0		C,Ex		5				Product Engineering						2		1		0		C,Ex		4

				Software for Chem. Engineers						2		2		0		C,Ex		5				Process and System Design						3		1		0		C,Ex		5

				Option II:

				Analytical Chemistry II						2		1		0		C,Ex		4				Totals:														10/9

				Legal Aspects of Quality						1		0		0		Ex		2				Students choose either all courses listed under Option I or all courses listed under Option II.

				Quality Management I						2		0		0		Ex		3

				Totals:														10/9				Elective courses for the  6th Semester*

				Students choose either all courses listed under Option I or all Courses listed under Option II.

																						Total:														4/5

																						*Student may choose any Course open for the 6th semester at any faculty of the ICTP. The Facultative Courses can possibly be completed in the Czech language.

				Elective Courses for the  5th Semester*

				Total:														3/4

				*Student may choose any Course open for the 5th semester at any faculty of the ICTP. The Facultative Courses can possibly be completed in the Czech language.






_1166789535.xls
Year 1

				Study Year:  1

				Winter Semester (1)																		Summer Semester (2)

				Required Subjects						Weekly load								Credits				Required Subjects						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Mathematics I						3		3		0		C, Ex		9				Physics I						3		2		0		C,Ex		7

				General and Inorganic Chemistry I						3		4		0		C, Ex		8				Organic Chemistry I						3		2		0		C,Ex		7

				Toxicology and Ecology						2		0		0		Ex		3				Enterprise Process Management						2		1		0		C,Ex		4

				Enterprise Economics						2		1		0		C, Ex		4

				Balance Calculations						0		2		0		C		2				English Language Course						0		2		0		C		0

				Spreadsheets Applications						2		1		0		G		3				Sports						0		2		0		C		0

				Introduction to Engineering Studies						1		0		0		C		1				Totals:						8		9		0				18

				Sports						0		2		0		C		0				Semi-elective Subjects						Weekly load						Assessment		Credits

				Totals:						13		13		0				30										L		S		Labs

																						Option I:

				G - credits with grade																		Mathematics II						3		3		0		C,Ex		8

				Ex - examination																		Technical Presentations						2		1		0		G		3

				Notes:																		Option II:

																						Software for Chemical Engineers						2		2		0		C,Ex		5

																						Information Sources						1		1		0		C		2

																						Technical Presentations						2		1		0		G		3

																						Totals:														11/10

																						Total:														4/3

																						**Student may choose any subject open for the 2nd semester at any faculty of the ICTP. The elective subjects can possibly be completed in the Czech language.





Year 2

				Study Year:  2

				Winter Semester  (3)																		Summer Semester  (4)

				Required Courses						Weekly load						Assessment		Credits				Required Courses						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Physical Chemistry I						3		2		0		C,Ex		7				Unit Operations II						2		3		0		C,Ex		6

				Biochemistry I						3		0		0		Ex		5				Analytical Chemistry I						2		1		0		C,Ex		4

				Unit Operations I						2		3		0		C,Ex		6				Laboratory of Phys. Chem. I						0		0		4		G		3

																						Chemical Informatics						0		2		0		C		2

				English Language Course						0		2		0		Ex		0

				Sports						0		2		0		C		0				Sports						0		2		0		C		0

				Totals:						8		9		0				18				Totals:						4		8		4				15

				Semi-elective Courses						Weekly load						Assessment		Credits				Semi-elective Courses						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Option I:																		Option I:

				Intro. to Management Sci.						2		2		0		C,Ex		5				Physical Chemistry II						3		2		0		C,Ex		7

				Basic Logistics						3		2		0		C,Ex		6				Chem. Eng. Thermodynamics						1		2		0		C,Ex		4

				Option II:																		Option II:

				Intro. to Math. Optimization						2		2		0		C,Ex		5				Process Safety and Reliability						2		1		0		C,Ex		4

				Mathemat. Methods in Engng.						3		2		0		C,Ex		6				Principles of Marketing						3		2		0		C,Ex		6

																						Totals:														11/10

				Totals:														11/11				Students choose either all courses listed under Option I or all courses listed under Option II.

				Students choose either all courses listed under Option I or all courses listed under Option II.

																						Elective Courses for the  4th Semester*

				Elective Courses for the  3rd Semester*

																						Total:														4/5

				Total:														1/1				*Student may choose any course open for the 4th semester at any faculty of the ICTP. The Facultative Courses can possibly be completed in the Czech language.

				*Student may choose any course open for the 3rd semester at any faculty of the ICTP. The elective Courses can possibly be completed in the Czech language.





Year 3

				Study Year:  3

				Winter Semester  (5)																		Summer Semester  (6)

				Required Courses						Weekly load						Assessment		Credits				Required Courses						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Specialised Laboratory						0		0		5		G		4				Bachelor's Thesis						0		0		8				10

				Phys.-Chem. Prop. of Subst.						2		1		4		C,Ex		4				Bachelor's Thesis Seminar						0		3		0		C		3

				Lab. Course in Anal. Chem. I						0		0		6		G		4				Measuring and Control Engineering						2		0		0		Ex		3

				Chem. Engineering Project						0		1		0		G		1

				Applied Statistics						1		2		0		C,Ex		4

																						Totals:						2		3		8				16

																						Semi-elective Courses						Weekly load						Assessment		Credits

																												L		S		Labs

				Totals:						3		4		10				17				Option I:

																						Oper. Syst.& Computer Networks						2		2		0		C,Ex		5

				Semi-elective Courses						Weekly load						Assessment		Credits				Math. Modelling of Processes						2		2		0		C,Ex		5

										L		S		Labs

				Option I:																		Option II:

				Fluid Mech. & Heat Transfer I						2		2		0		C,Ex		5				Product Engineering						2		1		0		C,Ex		4

				Software for Chem. Engineers						2		2		0		C,Ex		5				Process and System Design						3		1		0		C,Ex		5

				Option II:

				Analytical Chemistry II						2		1		0		C,Ex		4				Totals:														10/9

				Legal Aspects of Quality						1		0		0		Ex		2				Students choose either all courses listed under Option I or all courses listed under Option II.

				Quality Management I						2		0		0		Ex		3

				Totals:														10/9				Elective courses for the  6th Semester*

				Students choose either all courses listed under Option I or all Courses listed under Option II.

																						Total:														4/5

																						*Student may choose any Course open for the 6th semester at any faculty of the ICTP. The Facultative Courses can possibly be completed in the Czech language.

				Elective Courses for the  5th Semester*

				Total:														3/4

				*Student may choose any Course open for the 5th semester at any faculty of the ICTP. The Facultative Courses can possibly be completed in the Czech language.






_1166788968.xls
Year 1

				Study Year:  1

				Winter Semester (1)																		Summer Semester (2)

				Required Subjects						Weekly load								Credits				Required Subjects						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Mathematics I						3		3		0		C, Ex		9				Physics I						3		2		0		C,Ex		7

				General and Inorganic Chemistry I						3		4		0		C, Ex		8				Organic Chemistry I						3		2		0		C,Ex		7

				Toxicology and Ecology						2		0		0		Ex		3				Enterprise Process Management						2		1		0		C,Ex		4

				Enterprise Economics						2		1		0		C, Ex		4

				Balance Calculations						0		2		0		C		2				English Language Course						0		2		0		C		0

				Spreadsheets Applications						2		1		0		G		3				Sports						0		2		0		C		0

				Introduction to Engineering Studies						1		0		0		C		1				Totals:						8		9		0				18

				Sports						0		2		0		C		0				Semi-elective Subjects						Weekly load						Assessment		Credits

				Totals:						13		13		0				30										L		S		Labs

																						Option I:

				G - credits with grade																		Mathematics II						3		3		0		C,Ex		8

				Ex - examination																		Technical Presentations						2		1		0		G		3

				Notes:																		Option II:

																						Software for Chemical Engineers						2		2		0		C,Ex		5

																						Information Sources						1		1		0		C		2

																						Technical Presentations						2		1		0		G		3

																						Totals:														11/10

																						Total:														4/3

																						**Student may choose any subject open for the 2nd semester at any faculty of the ICTP. The elective subjects can possibly be completed in the Czech language.





Year 2

				Study Year:  2

				Winter Semester  (3)																		Summer Semester  (4)

				Required Courses						Weekly load						Assessment		Credits				Required Courses						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Physical Chemistry I						3		2		0		C,Ex		7				Unit Operations II						2		3		0		C,Ex		6

				Biochemistry I						3		0		0		Ex		5				Analytical Chemistry I						2		1		0		C,Ex		4

				Unit Operations I						2		3		0		C,Ex		6				Laboratory of Phys. Chem. I						0		0		4		G		3

																						Chemical Informatics						0		2		0		C		2

				English Language Course						0		2		0		Ex		0

				Sports						0		2		0		C		0				Sports						0		2		0		C		0

				Totals:						8		9		0				18				Totals:						4		8		4				15

				Semi-elective Courses						Weekly load						Assessment		Credits				Semi-elective Courses						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Option I:																		Option I:

				Intro. to Management Sci.						2		2		0		C,Ex		5				Physical Chemistry II						3		2		0		C,Ex		7

				Basic Logistics						3		2		0		C,Ex		6				Chem. Eng. Thermodynamics						1		2		0		C,Ex		4

				Option II:																		Option II:

				Intro. to Math. Optimization						2		2		0		C,Ex		5				Process Safety and Reliability						2		1		0		C,Ex		4

				Mathemat. Methods in Engng.						3		2		0		C,Ex		6				Principles of Marketing						3		2		0		C,Ex		6

																						Totals:														11/10

				Totals:														11/11				Students choose either all courses listed under Option I or all courses listed under Option II.

				Students choose either all courses listed under Option I or all courses listed under Option II.

																						Elective Courses for the  4th Semester*

				Elective Courses for the  3rd Semester*

																						Total:														4/5

				Total:														1/1				*Student may choose any course open for the 4th semester at any faculty of the ICTP. The Facultative Courses can possibly be completed in the Czech language.

				*Student may choose any course open for the 3rd semester at any faculty of the ICTP. The elective Courses can possibly be completed in the Czech language.





Year 3

				Study Year:  3

				Winter Semester  (5)																		Summer Semester  (6)

				Required Courses						Weekly load						Assessment		Credits				Required Courses						Weekly load						Assessment		Credits

										L		S		Labs														L		S		Labs

				Specialised Laboratory						0		0		5		G		4				Bachelor's Thesis						0		0		8				10

				Phys.-Chem. Prop. of Subst.						2		1		4		C,Ex		4				Bachelor's Thesis Seminar						0		3		0		C		3

				Lab. Course in Anal. Chem. I						0		0		6		G		4				Measuring and Control Engineering						2		0		0		Ex		3

				Chem. Engineering Project						0		1		0		G		1

				Applied Statistics						1		2		0		C,Ex		4

																						Totals:						2		3		8				16

																						Semi-elective Courses						Weekly load						Assessment		Credits

																												L		S		Labs

				Totals:						3		4		10				17				Option I:

																						Oper. Syst.& Computer Networks						2		2		0		C,Ex		5

				Semi-elective Courses						Weekly load						Assessment		Credits				Math. Modelling of Processes						2		2		0		C,Ex		5

										L		S		Labs

				Option I:																		Option II:

				Fluid Mech. & Heat Transfer I						2		2		0		C,Ex		5				Product Engineering						2		1		0		C,Ex		4

				Software for Chem. Engineers						2		2		0		C,Ex		5				Process and System Design						3		1		0		C,Ex		5

				Option II:

				Analytical Chemistry II						2		1		0		C,Ex		4				Totals:														10/9

				Legal Aspects of Quality						1		0		0		Ex		2				Students choose either all courses listed under Option I or all courses listed under Option II.

				Quality Management I						2		0		0		Ex		3

				Totals:														10/9				Elective courses for the  6th Semester*

				Students choose either all courses listed under Option I or all Courses listed under Option II.

																						Total:														4/5

																						*Student may choose any Course open for the 6th semester at any faculty of the ICTP. The Facultative Courses can possibly be completed in the Czech language.

				Elective Courses for the  5th Semester*

				Total:														3/4

				*Student may choose any Course open for the 5th semester at any faculty of the ICTP. The Facultative Courses can possibly be completed in the Czech language.






