SYLLABUS 

Fall semester 2021-2022 academic years

on the educational program “Physical chemistry, part I”

	Discipline’s code
	Discipline’s title
	Independent work of students (IWS)
	No. of hours per week
	Number of credits
	Independent work of student with teacher (IWST)

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

	FH2211
	Physical chemistry, part I
	82
	15
	15
	60
	6
	8

	Academic course information

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

	Online/ blended
	blended
	problematic,

review and analytical
	To solve problems, carry out laboratory work
	4
	Test (MOODLE)

	Lecturer   
	Supiyeva Zhazira
	

	e-mail
	Supiyeva.Zhazira@kaznu.kz
	

	Telephone number
	8 701 391 91 56
	


	Academic presentation of the course 


	Aim of course is to form the

student's ability to

define the main

thermodynamic

functions of systems

for predicting the

possibility,

direction, and

control of the

physical and

chemical process.


	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)

	
	LO1. explain the content of the main regularities and rules of chemical thermodynamics, ideal solutions, homogeneous and heterogeneous equilibriums;
	ID 1.1 operates with definitions and terms of thermodynamics; 

ID 1.2 executes the classification of thermodynamic systems, processes and their characteristics; 

ID1.3 formulates the main rules, regulations, and principles of chemical thermodynamics; 

ID1.4 characterizes thermodynamic parameters and state functions of systems; 

ID 1.5 operates with basic formulas describing thermodynamic regularities.

	
	LO 2. calculate thermodynamic parameters of physical and chemical processes
	ID 2.1 defines the necessary data for calculating the specified thermodynamic parameter;

ID 2.2 selects an equation and its form for calculating the specified thermodynamic parameter; 

ID 2.3 chooses the most appropriate method (analytical, graphical, least squares) for calculating the specified thermodynamic parameter; 

ID 2.4 substantiates the choice of the method for calculating the specified thermodynamic parameter;

 ID 2.5 properly expresses the dimensions of the initial and calculated values;



	
	LO 3. describe the main thermodynamic regularities of physical and chemical processes
	ID 3.1 evaluates the influence of various factors on the value of a particular thermodynamic parameter of the system; 

ID 3.2 describes the state diagrams of the system; 

ID 3.3 determines the nature of the influence of different factors on the equilibrium in the system.

	
	LO 4. predict the possibility, direction, and depth of a physical and chemical process on the basis of calculated thermodynamic parameters or system state diagrams;
	ID 4.1 evaluates the thermodynamic probability and direction of a chemical reaction/phase transformation under specific conditions; 

ID 4.2 determines the depth of transformation of the initial substances under the specified conditions; 

ID 4.3 sets the conditions of chemical / phase equilibrium in the system and the factors that affect it;

	
	LO 5. independently perform a physical and chemical experiment (according to the elaborated methodic) with subsequent analysis and interpretation of obtained results and finalizes with conclusions.
	ID 5.1 understands the basic safety rules for working in a chemical laboratory 

ID 5.2 performs a statistical assessment of the determined physical quantities; 

ID 5.3 defines a system/process parameter based on measurement data for physical values; 

ID 5.4 builds a diagram of the system state using experimental data and "expound" it; 

ID 5.5 analyzes and interprets experimental data based on the acquired knowledge of the main thermodynamic rules of physical and chemical processes.

	Prerequisites
	physics, maths,  inorganic chemistry

	Post requisites
	Second part of physical chemistry, The basis of Physico – chemical Analysis, Modern concepts of the theoty of solutions

	Information resources
	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. Peter Atkins,  Julio de Paula. Physical Chemistry, Eighth Edition. Oxford University Press, 2006. 1050 p.
5. Robert J. Silbey, Robert A. Alberty, Moungi G. Bawendi. Physical Chemistry. Hamilton Printing, 2005. 944 p.
6. Стромберг А.Г., Семченко Д.П. Физическая химия. М.: Высшая  школа,-2003, 527 с.
7. Краснов Г.С., Воробьев Н.К., Годнев И.Н. и др. Физическая химия: в 2-х книгах. М.:Высш.шк., 1995. Кн.1,2. 
8. Ira N. Levine. Physical Chemistry. Sixth Edition. New York: McGraw-Hill, 2009.  995 p.
9. Еремин В.В., Каргов С.И., Успенская И.А. и др. Задачи по физической химии. М.: Экзамен, 2005, 318 с.


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

All students have to register at the MOOC. The deadlines for completing the modules of the online course must be strictly observed in accordance with the discipline study schedule.  

ATTENTION! Non-compliance with deadlines leads to loss of points! The deadline of each task is indicated in the calendar (schedule) of implementation of the content of the curriculum, as well as in the MOOC.

Academic values:

- Practical trainings/laboratories, IWS should be independent, creative.

- Plagiarism, forgery, cheating at all stages of control are unacceptable.

- Students with disabilities can receive counseling at e-mail bakirovabota91@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 (at a webinar); assessment of the completed task.


CALENDAR (SCHEDULE) THE IMPLEMENTATION OF THE COURSE CONTENT:

	weeks
	Topic name
	LO
	ID


	amountof hours 

	Maximum score

	Form of Knowledge Assessment 

	The

Form of the lesson

/ platform



	Module 1
The first law of thermodynamics. Thermochemoistry

	1
	L.1  Subject and problems of physical chemistry. Introduction: basic concepts and definitions of thermodynamics. The first law of thermodynamics. Internal energy, heat, work, their physical and thermodynamic meaning, the relationship between them. Corollaries of I law of thermodynamics. Hess's law, the thermodynamic justification of the law of Hess. Methods to determine heat of chemical reactions.
	LО 1
	ID 1.1.;
ID 1.3
	1
	-
	
	Video lecture

 in Zoom or MS Teams/ synchronously

	1
	PT 1  Discuss the basic concepts of  physical chemistry. Calculation using ideal gas equation for different state.

	LО 1
	ID 1.1.
ID 1.4
	1
	8
	Solve problems
	Webinar

in Zoom or MS Teams/  synchronously

	
	LW 1 Introductory lesson. Introduction to the academic policy of the course. The procedure for conducting a laboratory classes. Basic safety in a chemical laboratory. Tasks of laboratory work No. 1
	LО 5

	ID 5.1,

ID 5.2
	4
	2
	Self-test questions
	Webinar

in Zoom or MS Teams/ in system “Univer”partly synchronously \ asynchronously/offline


	2
	L.2  Application of the first law of thermodynamics to various processes. Heat capacity: specific, molar, average, true, at constant volume, pressure, and the relationship between them. Mayer’s relation. Temperature dependence of the heat capacity of organic and inorganic compounds. Enthalpy of an individual substance as a function of temperature.
	LО 1
	ID 1.1.;

ID 1.3;

ID1.4


	1
	
	
	Video lecture

 in Zoom or MS Teams/ synchronously

	2
	PT 2 Corollaries of I law of thermodynamics. Calculation of heat effect of chemical reactions at standard conditions. Solving problems. 
	LO 1,

LO 2
	ID 1.3;

ID 1.4

ID 2.1

ID 2.2

ID 2.5
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams/  synchronously

	
	LW 2  The task of the theoretical part of the laboratory work No. 1
	LO 5
	ID 5.1

ID 5.3
	4
	10
	Self- control questions
	Webinar

in Zoom or MS Teams/ in system “Univer”partly synchronously \ asynchronously /offline


	
	ISWT 1: 

Consultation on IWS #1 task 
	
	
	1
	
	
	Webinar

in Zoom or MS Teams

	3
	L 3 Temperature dependence of the thermal effect of the chemical reaction, Kirchhoff equations. Calculation of the thermal effects of chemical reactions and phase changes at different temperatures.
	LО 1
	ID 1.3,
ID 1.4
	
	
	
	Video lecture

 In Zoom or MS Teams / synchronously

	3
	PT 3 Application of the first law of thermodynamics to various processes. Calculation of the enthalpy change of an individual substance as a function of temperature. Solving problems.  
	LО 1
LO 2

LO 3
	ID 1.3;
ID 1.4;

ID 2.1

ID 2.2

ID 2.5


	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams/ Test in Moodle / synchronously

	
	LW 3 Рerformance of laboratory work No. 1. 
Tasks of laboratory work No. 2
	LO 2
LO 5
	ID 2.2
ID 2.5

ID 5.1

ID 5.3

ID 5.5
	4
	10
	Self- control questions
	Webinar

in Zoom or MS Teams/ in system “Univer”partly synchronously \ asynchronously /offline


	Module 2

The second law of thermodynamics. Thermodynamics functions

	4
	L4  II law of thermodynamics. Principles of Carnot and Caratheodory. Efficiency of an ideal heat engine. Entropy and its physical meaning. Entropy of equilibrium and nonequilibrium processes. Entropy as a criterion of the process direction. The equations for calculating the entropy changes in various processes. Planck's postulate. Entropy of individual substance, its temperature dependence. Calculation of entropy changes of chemical reactions at different temperatures.
	LО 1
	ID 1.1

ID 1.2

ID 1.3

ID 1.4


	1
	
	
	Video lecture

 in Zoom or MS Teams / synchronously

	4
	PT 4 Calculation of the thermal effects of chemical reactions and phase changes at different temperatures. Solving problems.
	LО 2
LO 3
	ID 2.1
ID 2.2

ID 2.5

ID 3.1
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams/ Test in Moodle/ synchronously 

	
	LW4 Defense of laboratory work No. 1, 
Delivery of the theoretical part of the laboratory work No. 2.
	LO1

LO5 
	ID 1.3
ID 1.4

ID 5.1

ID 5.3
	4
	10
	Self- control questions
	Webinar

in Zoom or MS Teams/ in system “Univer”partly synchronously \ asynchronously /offline


	
	ISWT 2: Completion of IWS #1 task. Deadline – at 23: 00 pm of the end of current week
	LO 1
LO 2

LO 3
	ID 1.1
ID 1.4

ID 2.1

ID 2.2

ID2

 2.5

ID 3.1
	
	10
	
	“Univer” System 



	5
	L.5 Thermodynamic potentials and using of them as criteria of the process direction. Characteristic functions, natural variables. Equilibrium conditions and the fundamental equations for closed systems. Comparative characteristic of (U, (Н, (S, (F, (G values as criteria for the process direction. Maxwell relations and their application. Temperature dependence of the isobaric-isothermal and isochoric-isothermal potential, Gibbs-Helmholtz equation.
	LО 1
	ID 1.2
ID 1.4
	1
	
	
	Video lecture

 in Zoom or MS Teams/ synchronously

	5
	PT 1 Calculation of entropy of individual substance, entropy changes of chemical reactions at different temperatures Т=298К и not equal to 298 К.
	LО 2
LO 3

LO 4
	ID 2.1
ID 2.2

ID 2.5

ID 3.1

ID 4.1

ID 4.2
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle / synchronously

	
	LW 3 Examination and colloquium based on the materials of lectures 1-5.
	LO 2
LO 5
	ID  2.2
ID 2.3

ID 2.5

ID 5.1

ID 5.2

ID 5.3

ID 5.5
	4
	10
	Self- control questions
	Webinar

in Zoom or MS Teams / in system “Univer”partly synchronously \ asynchronously /offline


	5
	MT 1
	
	
	
	100
	
	

	6
	L6 Chemical potential, its relationship with the thermodynamic functions and system composition. Chemical potential of ideal and real gases. Fugacity, coefficient fugacity The chemical potential of a component in the ideal and real solutions. Activity, activity coefficient.
	LО 1
	ID 1.1
ID 1.2

ID 1.4
	1
	
	
	Video lecture

 in Zoom or MS Teams / synchronously

	6
	PT 6 Calculation of ΔU, ΔН, ΔS, ΔF, ΔG values as criteria for determining the process direction. Temperature dependence of the isobaric-isothermal and isochoric-isothermal potential. Solving problems.
	LО 2

LO 3

LO 4
	ID 2.1.
ID 2.2

ID 2.5

ID 3.1

Id 4.1

ID 4.2
	1
	5
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle / synchronously

	
	Рerformance of laboratory work No. 2
	LO 1
LO 3

LO 5
	ID 1.1
ID 1.3

ID 3.2

ID 5.1

ID 5.3
	4
	5
	Self- control questions
	Webinar

in Zoom or MS Teams / in system “Univer”partly synchronously \ asynchronously /offline


	
	ISWT 3: Consultation on IWS #2 task 


	
	
	
	5
	
	Webinar

in Zoom or MS Teams

	Module 3 

Chemical equilibrium

	7
	L7 Fundamental equations and equilibrium conditions in open systems. Isotherm equation for the chemical reaction of different types of homogeneous systems: ideal and real gaseous and liquid systems. The isotherm equation and the direction of the chemical reaction process. The equilibrium constant of a chemical reaction.
	LО 1
	ID 1.2

ID 1.3

ID 1.4
	
	
	
	Video lecture

 in Zoom or MS Teams / synchronously

	7
	PT7 Calculation of chemical potential, thermodynamic functions, activity, activity coefficient. Solving problems.
	LО 2

LO 3
	ID 2.1.
ID 2.2

ID 2.5

ID 3.1

ID 3.3
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle / synchronously

	
	LW7 Defense of laboratory work No. 2
	LO 2
LO 5
	ID 2.2
ID 2.3

ID 2.5

ID 5.1

ID 5.3

ID 5.4

ID 5.5
	4
	5
	Self- control questions
	Webinar

in Zoom or MS Teams / in system “Univer”partly synchronously \ asynchronously /offline


	
	ISWT 4: Completion of IWS #2 task.

Deadline – until 23: 00 pm the current week
	LO 1
LO 2

LO 3
	ID 1.1
ID 1.4

ID 2.1

ID 2.2

ID 2.5

ID 3.1
	
	10
	
	“Univer” System 

	8
	L8 The equilibrium constants at different ways of expressing the reaction mixture composition, the relationship between them. The equilibrium constants of the reactions occurring in the gas and liquid phases with changing and without changing number of moles. 

Heterogeneous chemical system, the equilibrium conditions of them. The equilibrium constants in heterogeneous systems of various types.
	LО 1
	ID 1.1
ID 1.2

ID 1.4
	1
	
	
	Video lecture

 in Zoom or MS Teams / synchronously

	8
	PT 8 Calculation of ΔG value on the basis of isotherm equation for determining the process direction. Calculation of the equilibrium constant of a chemical reaction. 

Solving problems.
	LО 2

LO 3

LO 4
	ID 2.2
ID 2.3

ID 2.4

ID 2.5

ID 3.3

ID 4.2

ID 4.3
	1
	5
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle / synchronously

	
	LW8 Delivery of the theoretical part of the laboratory work No. 3.
	LO 1
LO 3

LO 5
	ID 1.1
ID 1.3

ID 3.2

ID 5.1
	4
	5
	Self- control questions
	Webinar

in Zoom or MS Teams / in system “Univer”partly synchronously \ asynchronously /offline


	8
	ISWT 5 Consultation on the implementation of IWS 3
	
	
	
	5
	
	Webinar

in Zoom or MS Teams / synchronously

	9
	L9 Temperature dependence of the equilibrium constant. Van, t Hoff isobar and isochore equations. The Le Chatelier – Brown principle of dynamic equilibrium (analysis of the effect of temperature, concentrations of the initial reactants, pressure and solvent on the chemical equilibrium based on Van, t Hoff isobar and isochore equations, the isotherm of the chemical reaction and equations of Kp, Kc, Km, Kx relations. Calculation of equilibrium constants by absolute entropy method (Temkin – Schwartzman method)). Methods of determination of equilibrium constants.
	LО 1
	ID 1.2
ID 1.3

ID 1.4
	1
	
	
	Video lecture

 in Zoom or MS Teams / Webinar

in Zoom / synchronously

	9
	PT9 Calculation of the equilibrium constants of the reactions occurring in the homogeneous gas and liquid phases, in heterogeneous systems of various types. Solving problems.
	LО 2

LO 3
	ID 2.1
ID 2.2

ID 2.5

ID 3.1
	1
	10
	Test / typical tasks
	Webinar

in Zoom  or MS Teams / Test in Moodle / Webinar

in Zoom / synchronously

	
	LW9 Рerformance of laboratory work No. 3, 

Tasks of the laboratory work No. 4.
	LO4
	ID4.1
	4
	10
	Self- control questions
	Webinar

in Zoom or MS Teams / in system “Univer”partly synchronously \ asynchronously 
Webinar

in Zoom / Webinar

in Zoom / synchronously /offline


	Module 4 

Heterogeneous equilibrium. Diagrams state of one component systems.  Phase diagrams of two component systems

	10
	L10 Heterogeneous equilibrium. Gibbs rule of phases. Clausius-Clapeyron equation. Phase diagram of the pure substance, its general characteristics and features. Phase transformations of I and II types, their features. Ehrenfest equations. The phase diagram of water (figurative points, phase field, the number of degrees of freedom in the phase fields, lines of phase transformations, the triple points, sign of the slope of curves of phase transitions).
	LО 1
	ID 1.1

ID 1.3

ID 1.4
	1
	
	
	Video lecture

 in Zoom or MS Teams / Webinar

in Zoom / synchronously

	10
	PT 10 Physico-chemical justification of the Le Chatelier - Brown principle of dynamic equilibrium. Calculation of equilibrium constants using Van't Hoff's isobar and isochore equations.
	LО 2
LO 3

LO 4
	ID 2.1
ID 2.2

ID 2.3

ID 2.4

ID 3.3

ID 4.2

ID 4.3
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle / Webinar

in Zoom / synchronously

	
	LW10 Examination and colloquium based on the materials of lectures 6-9.

	LO 3
LO 5
	ID3.2
ID 5.1

ID 5.3

ID 5.4

ID 5.5
	4
	5
	Self- control questions
	Webinar

in Zoom or MS Teams / in system “Univer”partly synchronously \ asynchronously /offline


	10
	IWSP 4 Completion of  IWS #3 task.

Deadline – until 23: 00 pm the current week
	
	
	
	5
	
	Webinar

in Zoom

	10
	МТ (MidtermExam)
	
	
	
	100
	
	

	11
	L11 Phase diagrams of binary solid systems with one eutectic and chemical interaction of the components. Solid solutions. The first and second Gibbs - Rozebom rules. Delamination of solid solutions. Phase diagrams of solid solutions with delamination. Conditions for the realization of different types of phase diagrams. Nodes, the lever rule. Relationship of compositions of the liquid and solid phases for different types of phase diagrams.
	LO 1
	ID 1.1
ID 1.2

ID 1.4
	1
	
	
	Video lecture

 in Zoom or MS Teams / Webinar

in Zoom / synchronously

	11
	PT 11 Analysis of the phase diagram of one-component system (figurative points, phase field, the number of degrees of freedom in the phase fields, lines of phase transformations, the triple points, sign of the slope of curves of phase transitions). Solving problems.
	LО 2
LO 3

LO 4
	ID 2.1
ID 2.2

ID 2.5

ID 3.3

ID 4.2

ID 4.3
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle / Webinar

in Zoom / synchronously

	
	LW11 Defense of laboratory work No. 3


	LO 2
LO 5
	LO 2.2
ID 2.3

ID 2.4

ID 5.1
	4
	5
	Self- control questions
	Webinar

in Zoom or MS Teams / in system “Univer”partly synchronously \ asynchronously /offline


	Module 5. 

Heterogeneous equilibrium in fluid phase systems. Solutions. Laws of ideal solutions

	12
	L12 The mutual solubility of two and three liquids. Methods of imaging of composition in ternary systems. The distribution of the third component between two immiscible liquids. The coefficient and the constant of distribution. Nernst's equation. Shilov's and Shilov-Lepine's equations. Extraction.
	LО 1
	ID 1.1

ID 1.3

ID 1.4
	1
	
	
	Webinar

in Zoom or MS Teams / synchronously

	12
	PT 12 Constructing and analysis of the binary solid systems phase diagrams with one eutectic. The first and second Gibbs - Rozebom rules. Solving problems.
	LО 2
LO 3
	ID 2.1
ID 2.2

ID 2.5

ID 3.1

ID 3.3
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle / synchronously

	
	LW12 Delivery of the theoretical part of the laboratory work No. 4.
	LO 2

LO 5
	LO 2.2

ID 2.3

ID 2.4

ID 5.1
	
	10
	Self- control questions
	Webinar

in Zoom or MS Teams / in system “Univer”partly synchronously \ asynchronously /offline


	12
	IWSP 7 Consultation on the implementation of  IWS4

	
	
	
	5
	
	Webinar

in Zoom or MS Teams

	13
	L13 Solutions. Main trends in the theory of solutions. Thermodynamic conditions of the solutions formation. Partial-molar values, their physical meaning. 

Additive and non-additive properties. Thermodynamic properties of ideal solutions. Real solutions, their classification. Standard state. Symmetric and asymmetric standard states. Raoult's law. Equation of the composition of the liquid and vapor phases for ideal systems. Deviations from Raoult's law and their causes.
	LО 1
	ID 1.1
ID 1.2

ID 1.3

ID 1.4


	1
	
	
	Video lecture

 in Zoom or MS Teams / synchronously

	13
	PT 13 Constructing and analysis of the binary solid systems phase diagrams with chemical interaction of the components. The first and second Gibbs-Rozebom rules. Solving problems.
	LО 2
LO 3
	ID 2.1
ID 2.2

ID 2.5

ID 3.1
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle/ synchronously 

	
	LW13 Performance of the laboratory work No. 4.
	LO 1
LO 3

LO 5
	 ID 1.1
ID 1.3

ID 3.2

ID 5.1

ID 5.3


	4
	5
	Self- control questions
	Webinar

in Zoom or MS Teams / in system “Univer” partly synchronously \ asynchronously /offline


	14
	L14 Diagrams boiling point (vapor pressure) - composition (t, P - x). The first law of Gibbs - Konovalov. Azeotropic solutions. The second law of Gibbs - Konovalov. Relationship of compositions of the liquid and vapor phases (y-x) for different types of diagrams boiling point (vapor pressure) - composition. Distillation and its types.
	LО 1
	ID 1.1
ID 1.3

ID 1.4
	1
	
	
	Video lecture

 in Zoom or MS Teams / synchronously

	14
	PT 14 Raoult's law. Equation of the composition of the liquid and vapor phases for ideal systems. Deviations from Raoult's law in real solutions. Solving problems.
	LО 2
PO 3
	ID 2.1
ID 2.2

ID 2.5

ID 3.1
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle/ synchronously 

	
	LW14 Defense of the laboratory work No. 4.

	LO 1

LO 3

LO 5
	 ID 1.1

ID 1.3

ID 3.2

ID 5.1

ID 5.3


	4
	5
	Self- control questions
	Webinar

in Zoom or MS Teams / in system “Univer” partly synchronously \ asynchronously /offline


	
	IWSP 8 Completion of  IWS #4 task.

Deadline – until 23: 00 pm the current week
	LO 1
LO 2

LO 3
	ID 1.1
ID 1.4

ID 2.1

ID 2.2

ID 2.5

ID 3.1
	
	10
	
	“Univer” System 



	15
	L15 Cryometry. Ebuliometry. The determination of molecular weight and the molecular state (association, dissociation) of the solute based cryo-, ebulio and osmometry. Van't - Hoff isotonic coefficient. 

The solubility of solids in liquids. Schroeder - Le Chatelier equation. Colligative properties, their characteristics and their role in studying the properties of solutions.
	LО 1
	ID 1.1
ID 1.3

ID 1.4
	1
	
	
	Video lecture

 in Zoom or MS Teams / synchronously

	
	PT 15 Final test
	
	
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle / synchronously

	
	LW15  Examination and colloquium based on the materials of lectures 11-14.
	LО 2

LO 3

LO 5
	ID 2.2

ID 2.3

Id 3.1

ID 5.3

ID 5.5
	1
	10
	Test / typical tasks
	Webinar

in Zoom or MS Teams / Test in Moodle synchronously/offline

	
	MT3
	
	
	
	100
	
	


[Abbreviations: QS - questions for self-examination; TK - typical tasks; IT - individual tasks; CW - control work; MT - midterm.

 Comments:

- Form of L and PT: webinar in MS Teams / Zoom (presentation of video materials for 10-15 minutes, then its discussion / consolidation in the form of a discussion / problem solving / ...)

- Form of carrying out the CW: webinar (at the end of the course, the students pass screenshots of the work to the monitor, he/she sends them to the teacher) / test in the Moodle DLS.

- All course materials (L, QS, TK, IT, etc.) see here (see Literature and Resources, p. 6).

- Tasks for the next week open after each deadline.

- CW assignments are given by the teacher at the beginning of the webinar.]

Dean                                                                                                                                           Kh.T. Tassibekov 
Chairman of the Faculty Methodical Bureau
                                                             R.A. Mangazbayeva





Head of the Department

                                                                                          Ye.A.Aubakirov                                     




Lecturer                                                                                                                                    Zh.A.Supiyeva                                          
