SYLLABUS 

Fall semester 2022-2023 academic years

on the educational program “6B05301 Chemistry”
	Discipline’s code
	Discipline’s title
	Independent work of students (IWS)
	Number of credits
	Number of credits
	Independent work of student with teacher (IWST)

	
	
	
	Lectures (L)
	Practical training (PT)
	Laboratory  (Lab)
	
	

	KSP 4310
	Kinetics of complex processes
	98
	1.7
	3.3
	0
	5
	7

	Academic course information

	Form of education
	Type of course 
	Types of lectures
	Types of practical training 
	Form of final control

	Full-time
	blended
	lecture-dialogue, lecture-presentation
	to solve problems
	Written

	Lecturer   
	kenessova Aruzhan Kenessovna
	

	e-mail
	Kenessova.aruzhan@gmail.com
	

	Telephone number
	+ 7 778 347 99 91
	


	Aim of course 
	Expected Learning Outcomes (LO)*

As a result of studying the discipline the undergraduate will be able to:


	Indicators of LO achievement (ID)

 (for each LO at least 2 indicators)

	To form the ability to apply theoretical knowledge on the kinetics of complex reactions in practice. The discipline is aimed at developing students' understanding of the kinetic regularities of complex processes. The basics of the kinetics of complex reactions and the calculation methods of chemical kinetics will be considered: the calculation of the kinetic parameters of complex processes, electrochemical reactions, and the organization of the experimental determination of the kinetic characteristics of chemical reactions.
	1. explain the basic laws of chemical kinetics and electrochemistry
	1.1 formulate the basic concepts of chemical kinetics;

1.2 explain the formulas for calculating the rate constant for reactions of different orders, activation energy;

1.3 demonstrate methods for determining the order of a reaction;

1.4 to argue the influence of temperature and catalyst on the speed of the process;

1.5 formulate the basic concepts and laws of electrochemistry;

1.6 explain the effect of temperature, concentration on the electrical conductivity of strong and weak electrolytes;

1.7 describe the processes occurring during electrolysis, and in chemical and concentration chains;

1.8 explain the formulas for calculating the thermodynamic characteristics of electrode processes;


	
	2. analyze the calculate kinetic characteristics of chemical reactions;
	3.1 calculate the rate of chemical reactions based on experimental data;

3.2 calculate the order, rate constant, activation energy of the process under study;

3.3 to draw a conclusion about the advantages and disadvantages of various methods for calculating the kinetic parameters of the process;

	
	3. analyze the calculated thermodynamic characteristics of electrode processes;
	4.1 write a diagram of electrolysis and reactions occurring on the electrodes;

4.2 make circuits and write electrode reactions, the total reaction in the circuit;

4.3 calculate the EMF of the circuit;

4.4 calculate thermodynamic characteristics of electrochemical processes;

4.5 compare calculated data with reference values, draw conclusions;

	
	4. evaluate the optimal conditions for conducting chemical and electrochemical reactions.
	5.1 establish the influence of various factors on the process under study;

5.2 choose the optimal conditions for the process under study.

	
	Physics 1, Physics 2, Mathematics 1, Mathematics 2, General and Inorganic Chemistry, Analytical Chemistry
	

	Prerequisites
	Modern Concepts of the Theory of Solutions, Physics and Chemistry of Surfactants

	Post requisites
	Literature:

1.        Elements of Physical Chemistry : 6th Edition / P. Peter. Atkins. - Oxford : Oxford University Press, 2013. - 591 p.

2.
Physical chemistry: a modern introduction: second Edition / updated and revised by W.M.Davis. - USA : CRC Press, 2012. - 501 p. - ). 

3.
David W. Ball. Physical Chemistry. USA, Thomson Learning, 2011. 840 p.

4.
Стромберг А.Г., Семченко Д.П. Физическая химия. М.: Высшая  школа,-2003, 527 с.
5.
Robert J. Silbey, Robert A. Alberty, Moungi G. Bawendi. Physical Chemistry. Hamilton Printing, 2005. 944 p.

6.
Краснов Г.С., Воробьев Н.К., Годнев И.Н. и др. Физическая химия: в 2-х книгах. М.:Высш.шк., 1995. Кн.1,2. 

7.
Ira N. Levine. Physical Chemistry. Sixth Edition. New York: McGraw-Hill, 2009.  995 p.

8.
Еремин В.В., Каргов С.И., Успенская И.А. и др. Задачи по физической химии. М.: Экзамен, 2005, 318 с.

	Information resources
	


	Academic policy of the course in the context of university moral and ethical values
	Academic Behavior Rules: 

Academic values:

Practical/laboratories classes, IWS should be independent, creative. Plagiarism, forgery, cheating at all stages of control are unacceptable. Students with disabilities can receive counseling at e-mail kenessova.aruzhan@gmail.com.

	Evaluation and attestation policy
	Criteria-based evaluation: assessment of learning outcomes in relation to descriptors (verification of the formation of competencies in midterm control and exams).

Summative evaluation: assessment of work activity in an audience; assessment of the completed task.


Calendar (schedule) the implementation of the course content
	Week
	Topic name
	Number of hours
	Max.

score

	Module 1 Chemical kinetics

	1
	Lec 1. Postulates of independence of elementary reactions, detailed equilibrium and limiting stage. Kinetic analysis of a first-order reversible reaction.
	1
	

	
	Sem 1. Calculation of the rate constant of reversible reactions of the first-order.
	2
	5

	2
	Lec 2.  Parallel reactions. Kinetic analysis of a first-order parallel reaction.
	1
	

	
	Sem 2. Calculation of the rate constant of first-order parallel reactions.
	2
	10

	
	IWST 1. Consultation on the implementation of IWS 1.
	
	

	3
	Lec 3.  Consecutive reactions. Kinetic analysis of consecutive reactions.
	1
	

	
	Sem 3. Solving problems on the kinetics of consecutive reactions.
	2
	10

	
	IWS 1. Solving problems on kinetics of first-order reversible and parallel reaction.
	
	10

	4
	Lec 4.  Applied aspects of the kinetics of parallel, consecutive reactions.
	1
	

	
	Sem 4. Kinetic analysis of first-order reversible and parallel reactions, problem-solving.
	2
	10

	
	IWST 2. Consultation on the implementation of IWS 2.
	
	

	5
	Lec 5.  Approximate methods of chemical kinetics. Bodenstein's principle of quasi-stationary concentrations.
	1
	

	
	Sem 5. Problem-solving on Bodenstein's quasi-stationary concentration method.
	2
	10

	
	ISWT 3. Consultation on the implementation of IWS 2.
	
	

	6
	Lec 6. Heterogeneous process. Adsorption. Adsorption mechanism. Thermodynamics and kinetics of sorption processes. Theories of Langmuir, Freindlich.
	1
	

	
	Sem 6. Solving problems on kinetics of adsorption process.
	2
	10

	
	IWS 2. Solving problems on kinetics of consecutive reactions.
	
	15

	7
	Lec 7. Chain reactions, their main stages. Application of the stationarity method for compiling kinetic equations of unbranched chain reactions.
	1
	

	
	Sem 7. Colloquium.
	2
	20

	MC 1
	
	100

	8
	Lec 8.  Kinetic analysis of branched chain reactions. The method of partially stationary concentrations N.N. Semenov.
	1
	

	
	Sem 8. Solving problems using the partially stationary method to create kinetic equations of unbranched chain reactions.
	2
	7

	
	IWST 4. Consultation on the implementation of IWS 3.
	
	

	9
	Lec 9.  Photochemical reactions. The laws of photochemistry. Kinetic analysis of photochemical reactions (primary, secondary processes).
	1
	

	
	Sem 9. Solving problems using the partially stationary method to create kinetic equations of branched chain reactions.
	2
	7

	10
	Lec 10. Applied aspects of the kinetics of chain reactions. Methods of kinetic characteristics of chain (photochemical) reactions.
	1
	

	
	Sem 10. Solving problems on kinetics on kinetics of chain reactions.
	2
	7

	
	IWS 3. Solving problems on kinetics of chain reactions.
	
	10

	
	IWST 5. Consultation on the implementation of IWS 4.
	
	

	
	Module 2 Electrochemical reactions
	
	

	11
	Lec 11. Electrochemical reactions, their features. Electrochemical systems: electrolysis bath, galvanic cell.
	1
	

	
	Sem 11. Compilation of chemical chains (galvanic cell). Calculation of the EMF of a galvanic cell.
	2
	7

	12
	Lec 12. Features of chemical and concentration chains. Thermodynamic characteristics of electrochemical processes.
	1
	

	
	Sem 12. Compilation of chemical chains (galvanic cell). Calculation of the EMF of a galvanic cell. Calculation of standard thermodynamic functions by the EMF method.
	2
	7

	
	IWST 6. Consultation on the implementation of IWS 4.
	
	

	13
	Lec 13. Kinetics of electrochemical reactions. Diffusion and electrochemical modes of electrochemical reactions.
	1
	

	
	Sem 13. Solving problems on the kinetics of electrochemical reactions.
	2
	10

	14
	Lec 14. Polarization of electrodes. Theoretical applied aspects of concentration and electrochemical polarization. Tafel equation, its application.
	1
	

	
	Sem 14. Solving problems using Tafel equation.
	2
	10

	
	IWS 4. Solving problems on electrochemical reactions, their kinetics, chemical chains.
	
	15

	
	IWST 7. Consultation on colloquium.
	
	

	15
	Lec 15. Applied aspects of the kinetics of electrochemical processes.
	1
	

	
	Sem 15. Colloquium.
	2
	20

	 MC 2
	
	100


Dean ________________________________
Head of Department ____________________
Lecturer _____________________________
