SYLLABUS 

Fall semester 2021-2022 academic years

on the educational program «7M05301 - Chemistry»
	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)
	
	

	FRMS5305
	Fundamentals of non-equilibrium thermodynamics
	98
	15
	30
	-
	5
	7

	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, 
calculation of phase transformation curves
	4
	oral/offline

	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 ability of undergraduates to analyze phase equilibria in multicomponent systems from the standpoint of thermodynamics.


	Expected Learning Outcomes (LO)

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


	Indicators of  LO achievement (ID)



	
	LO 1. demonstrate knowledge in thermodynamic analysis
	ID 1.1 own the basic terminology of the physicochemical analysis of multicomponent systems and navigate the published literature on physicochemical analysis; 

ID 1.2 know the theoretical foundations of methods for studying the properties of multicomponent systems.

	
	LO 2. describe observed state diagrams, phase transitions and transformations
	ID 2.1 explain the possibility of chemical transformations in the system when the composition and external factors change;

ID 2.2 explain the features of the state of the system, the ongoing changes in the system under the influence of external factors.

	
	LO 3. carry out quantitative calculations on state diagrams
	ID 3.1 build and read state diagrams of a heterogeneous equilibrium system; 

ID 3.2 carry out quantitative calculations on state diagrams of a heterogeneous equilibrium system.

	
	LO 4. interpret the results of thermodynamic analysis of phase transformations in heterogeneous systems
	ID 4.1 interpret physical and physico-chemical properties of materials based on obtained state diagrams; 

ID 4.2 establish a functional relationship between the physical properties of a heterogeneous equilibrium system and the factors that determine its equilibrium.

	
	LO 5. choose the optimal conditions for the formation of new compounds and solid solutions based on the analysis of the phase diagram and databases
	ID 5.1 to establish the features of the internal state of the system, the changes taking place in it, the optimal conditions for the formation of certain compounds;
ID 5.2 analyze state diagrams of two- and three-component systems, determine the composition of the system, the composition of new chemical compounds, solid solutions and their state.

	Prerequisites
	Advanced chapters of inorganical chemistry, Advanced chapters of analytical chemistry,

	Post requisites
	Thermodynamics and kinetics of sorption processes, Basics of obtaining of composite materials, Reactivity of Solids

	Information resources
	Literature:
1.
Fundamentals of Engineering Thermodynamics, 9th Edition / Michael J. Moran. – Wiley. 2018. – 875 p.

2.
Elements of Physical Chemistry: 6th Edition / P. Peter. Atkins. - Oxford: Oxford University Press, 2013. – 591 p.

3.
Physical chemistry: a modern introduction: second Edition / updated and revised by W.M.Davis. - USA: CRC Press, 2012. – 501 p. 

4.
David W. Ball. Physical Chemistry. USA, Thomson Learning, 2011. – 840 p.

5.
Peter Atkins,Julio de Paula. Physical Chemistry, Eighth Edition. Oxford University Press, 2006. – 1050 p.

6.
Robert J. Silbey, Robert A. Alberty, Moungi G. Bawendi. Physical Chemistry. Hamilton Printing, 2005. – 944 p.

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


	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 zhazyra@mail.ru.

	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

	1
	L.1 Basic concepts used in the study of phase equilibria in multicomponent systems.
	LО 1
	ID 1.1.
ID 1.2
	1
	
	Self-control of the student
	Video lecture

 in MS Teams/ synchronously
https://teams.microsoft.com/l/meetup-join/19%3a3vgHRrm01uTB4zmwDElHcaKOQXbxV5ZwLf8bK_HO70E1%40thread.tacv2/1643550806355?context=%7b%22Tid%22%3a%22b0ab71a5-75b1-4d65-81f7-f479b4978d7b%22%2c%22Oid%22%3a%22d2e5e625-07fb-4e7a-bd61-11dca95897b7%22%7d 

	1
	PT 1 Introductory lesson. Familiarization with the methodology of conducting practical classes, requirements for preparation.

	LО 1
	ID 1.1.
ID 1.2
	2
	10
	Solve problems
	Webinar

in MS Teams/  synchronously
https://teams.microsoft.com/l/meetup-join/19%3a3vgHRrm01uTB4zmwDElHcaKOQXbxV5ZwLf8bK_HO70E1%40thread.tacv2/1643550806355?context=%7b%22Tid%22%3a%22b0ab71a5-75b1-4d65-81f7-f479b4978d7b%22%2c%22Oid%22%3a%22d2e5e625-07fb-4e7a-bd61-11dca95897b7%22%7d 

	2
	L.2 Phase equilibrium conditions in multicomponent systems. Phase transitions, their thermodynamic description.
	LО 1
LО 2
	ID 1.2

ID 2.1
	1
	
	
	Video lecture

 in MS Teams/ synchronously



	2
	PT 2 Sign of slope of dP/dT curves for various phase transformations.  
	LО 1
LО 2
	ID 1.1
ID 2.1
	2
	10
	Analysis/ typical tasks
	Webinar

in MS Teams/  synchronously



	
	ISWT 1: 

Consultation on IWS #1 task «Determination of heats of phase transitions by analytical and graphical methods»
	LО 3
	ID 3.1 
ID 3.2
	1
	5
	
	Webinar

in MS Teams



	3
	L 3 Behavior of isochores on T-P diagrams of substances with positive and negative volumetric melting effects.
	LО 1
LО 2

LО 3
	ID 1.1
ID 2.1 
ID 3.1
	1
	
	
	Video lecture

 In MS Teams / synchronously



	3
	PT 3 Solving problems and performing practical tasks.  
	LО 1
LО 2

LО 3
	ID 1.1
ID 2.1 
ID 3.1
	2
	10
	Analysis / typical tasks
	Webinar

in MS Teams/  synchronously



	Module 2

	4
	L4 Phase transformations of the I and II kind, their features. State diagrams of one-component systems, their general characteristics.
	LО 1
LО 2

LО 3 
	ID1.2 ID 2.1 

ID 2.2

ID 3.1 
ID 3.2
	1
	
	
	Video lecture

 in MS Teams / synchronously



	4
	PT 4 Solving problems and performing practical tasks.  
	LО 1
LО 2

LО 3
	ID1.2 ID 2.1
ID 2.2

ID 3.1 
ID 3.2
	2
	10
	Analysis/ typical tasks
	Webinar

in MS Teams/ synchronously 



	
	ISWT 2: Completion of IWS #1 task «Determination of heats of phase transitions by analytical and graphical methods». 
Deadline – until 23: 00 pm the current week
	LО 2
LО 3
	ID 2.1 
ID 2.2

ID 3.1 
ID 3.2
	1
	25
	
	“Univer” System 



	5
	L.5 Mono- and enantiotropic transformations, conditions for their implementation. Ostwald's rule.
	LО 1
LО 2

LО 3
	ID1.2 ID 2.2 

ID 2.2

ID 3.1 
ID 3.2
	1
	
	
	Video lecture

 in MS Teams/ synchronously



	5
	PT Examination and colloquium based on the materials of lectures 1-5.
	LО 1
LО 2

LО 3
	ID1.2 ID 2.1 

ID 2.2

ID 3.1 
ID 3.2
	2
	30
	Analysis/ typical tasks
	Webinar

in MS Teams / synchronously



	5
	MC 1 (Midterm control) 
	
	
	
	100
	
	

	6
	L6 Comparative analysis of research methods for preparative and physicochemical analysis, their limitations and advantages.
	LО 1
LО 2

LО 4
	ID1.2 ID 2.1 

ID 2.2

ID 4.1 
ID 4.2
	1
	
	
	Video lecture

 in MS Teams / synchronously



	6
	PT 6 Solving problems and performing practical tasks.  
	LО 3
LО 4
	ID 3.1

ID 3.2 
ID 4.1 
ID 4.2

	2
	10
	Analysis / typical tasks
	Webinar

in MS Teams / synchronously



	
	ISWT 3: Consultation on IWS #2 task «Determining the coordinates of the triple point from the lines of sublimation and evaporation»


	LО 1
LО 2

LО 3
	ID1.2 ID 2.1 

ID 2.2

ID 3.1 
ID 3.2
	1
	5
	
	Webinar

in MS Teams

	Module 3

	7
	L7 Diagrams composition - property, their characteristics.
	LО 3
LО 4
	ID 3.1

ID 3.2 
ID 4.1 
ID 4.2

	1
	
	
	Video lecture

 in MS Teams / synchronously



	7
	PT7 Solving problems and performing practical tasks.
	LО 3
	ID 3.1

ID 3.2


	2
	10
	Analysis / typical tasks
	Webinar

in MS Teams / synchronously



	
	ISWT 4: Completion of IWS #2 task «Determining the coordinates of the triple point from the lines of sublimation and evaporation»

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
	1
	10
	
	“Univer” System 

	8
	L8 State diagrams of two-component systems, the components of which do not interact with each other, their practical significance.
	LО 3
LО 4
	ID 3.1

ID 3.2
ID 4.1 
ID 4.2

	1
	
	
	Video lecture

 in MS Teams / synchronously



	8
	PT 8 Solving problems and performing practical tasks.  
	LО 3
LО 4
	ID 3.1

ID 3.2 
ID 4.1 
ID 4.2

	2
	10
	Analysis / typical tasks
	Webinar

in MS Teams / synchronously



	8
	ISWT 5 Consultation on the implementation of IWS 3 «To explain the Pb-Sn diagram, to answer the questions»
	LО 1
LО 3

LО 4
	ID 1.2 
ID 3.1

ID 3.2 
ID 4.1 
ID 4.2

	1
	5
	
	Webinar

in MS Teams / synchronously

	9
	L9 State diagrams of two-component systems with chemical interaction of components, their practical use.
	LО 1
LО 3

LО 4
	ID 1.2 
ID 3.1

ID 3.2 
ID 4.1 
ID 4.2

	1
	
	
	Video lecture

 in MS Teams /

synchronously

	9
	PT9 Solving problems and performing practical tasks.  
	LО 3
LО 4
	ID 3.1

ID 3.2 ID 4.1 
ID 4.2

	2
	10
	Analysis / typical tasks
	Webinar

in MS Teams / 

synchronously



	Module 4 

	10
	L10 State diagrams of two-component systems with chemical interaction of components, determination of optimal conditions for the formation of new compounds.
	LО 3
LО 4
	ID 3.1

ID 3.2 
ID 4.1 
ID 4.2

	1
	
	
	Video lecture

 in MS Teams /

synchronously



	10
	PT 10 Examination and colloquium based on the materials of lectures 6-9.
	LО 3
LО 4
	ID 3.1

ID 3.2 ID 4.1 
ID 4.2
	2
	30
	Analysis / typical tasks
	Webinar

in MS Teams / 

synchronously



	10
	IWSP 6 Completion of  IWS #3 task «To explain the Pb-Sn diagram, to answer the questions»
Deadline – until 23: 00 pm the current week
	LО 3
LО 4

LО 5
	ID 3.1

ID 3.2

ID 4.1
ID 5.1
	1
	10
	
	“Univer” System

	10
	МТ (MidtermExam)
	
	
	
	100
	
	

	11
	L11 State diagrams of two-component systems, the components of which show unlimited mutual solubility.
	LО 3

LО 4

LО 5
	ID 3.1

ID 3.2

ID 4.1

ID 5.1
	1
	
	
	Video lecture

 in MS Teams / 

synchronously



	11
	PT 11 Solving problems and performing practical tasks.  
	LО 3
LО 4

LО 5
	ID 3.1

ID 3.2

ID 4.1
ID 5.1
	2
	10
	Analysis / typical tasks
	Webinar

in MS Teams / 

synchronously



	12
	L12 State diagrams of two-component systems, the components of which show unlimited mutual solubility.
	LО 3
LО 4

LО 5
	ID 3.2 
ID 4.1
ID 5.1
	1
	
	
	Webinar

in MS Teams / synchronously



	12
	PT 12 Solving problems and performing practical tasks.  
	LО 3
LО 4

LО 5
	ID 3.1

ID 3.2 
ID 4.1
ID 5.1

	2
	10
	Analysis/ typical tasks
	Webinar

in MS Teams / synchronously



	12
	IWSP 7 Consultation on the implementation of  IWS4 «To explain the iron-carbon diagram, to answer the questions»


	LО 3
LО 4

LО 5
	ID 3.1 

ID 3.2 
ID 4.1
ID 5.1
ID 5.2
	1
	5
	
	Webinar

in MS Teams

	13
	L13 Conditions for the implementation of various types of phase diagrams. Relationship between the compositions of the liquid and solid phases for various types of phase diagrams.
	LО 3
LО 4

LО 5
	ID 3.2 
ID 4.1
ID 5.1 
ID 5.2
	1
	
	
	Video lecture

 in MS Teams / synchronously



	13
	PT 13 Solving problems and performing practical tasks.
	LО 3
LО 4

LО 5
	ID 3.2 
ID 4.1
ID 5.1 
ID 5.2
	2
	10
	Analysis/ typical tasks
	Webinar

in MS Teams / synchronously



	14
	L14 Zone melting, areas of its practical use. Application of fusibility diagrams in practice.
	LО 4

LО 5
	ID 4.1
ID 4.2

ID 5.1 
ID 5.2
	1
	
	
	Video lecture

 in MS Teams / synchronously




	14
	PT 14 Solving problems and performing practical tasks.  
	LО 4

LО 5
	ID 4.1

ID 4.2
ID 5.1 
ID 5.2
	2
	10
	Analysis/ typical tasks
	Webinar

in MS Teams / synchronously



	
	IWSP 8 Completion of  IWS #4 task «To explain the iron-carbon diagram, to answer the questions»

Deadline – until 23: 00 pm the current week
	LО 4

LО 5
	ID 4.1

ID 4.2
ID 5.1

ID 5.2
	1
	25
	
	“Univer” System 



	15
	L15 Determination of the heat of fusion of a component and the molecular masses of substances dissolved in it according to thermal analysis data.
	LО 4

LО 5
	ID 4.1

ID 4.2
ID 5.1

ID 5.2

 
	1
	
	
	Video lecture

 in MS Teams / synchronously



	
	PT 15 Examination and colloquium based on the materials of lectures 11-14.
	LО 4

LО 5
	ID 4.1

ID 4.2
ID 5.1

ID 5.2
	2
	30
	Analysis / typical tasks
	Webinar

in MS Teams / synchronously



	
	MC 2
	
	
	
	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 Methodological Council 
                                                             R.A. Mangazbayeva





Head of the Department

                                                                                          Ye.A.Aubakirov                                     




Lecturer                                                                                                                                    Zh.A.Supiyeva                                          
