COTBAEB @ SATBAYEV
YHUBEPCUTETI UNIVERSITY

Kazakh National Research Technical University named after K.l. Satpayev
K. Turysov Institute of Geology and Oil-Gas Business
Department of Chemical and Biochemical Engineering

EDUCATOIN PROGRAM

"«CHEMICAL PROCESSES AND PRODUCTION OF CHEMICAL
MATERIALS»

Master of technical sciences by education program of the
7MO07110 - **Chemical processes and production of chemical materials'

1st Edition
in accordance with the State Educational Standard of Higher Education, 2018

Almaty 2021



CIOTBHAEB SATBAYEV
YHUBEPCUTETI UNIVERSITY

—

The program is drawn up and signed by the parties:
From KazNRTU named after K.I. Satbayev:

1. Head of the Department of C&BT Vi ’ t v A, Amitova
& W ¥
K_ S A Syzdykov

2. Head of the Department of ChP&IE

3. Director of IGOM named after K.Turys%y

From employers:

1. First Deputy of General Director of JSC "Institute of Chemical Sciences named
after A.B. Bekturov ", Doctor of Technical Sciences, Professor, Corresponding
Member of NAS RK Dzhusipbekov U.Zh.

2. LLP "Independent Center "Organic" for Expertise of Petroleum Products,
Director Kalmuratova A.A.

Approved at the meeting of the Academic Council of the Kazakh National Research
Technical University named after KI Satbayev. Protocol Ne3 from 25.06.2021

Qualification:

Level 7 National Qualifications Framework

TM07 — Engineering, manufacturing and construction industries
TM071 - Engineering and Engineering (Master)

Professional competence:

knowledge of modern scientific methods research, statement and formulation of
scientific research tasks based on the results of search, processing and analysis of
scientific and technical information, development of new technical and
technological solutions when creating chemical products, taking into account
technical, economic and environmental requirements, organization of the work of
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BRIEF DESCRIPTION OF THE PROGRAM

1 The goal of the program:
- formation on the basis of the scientific school of the National Research University of
general cultural, professional and special competencies that allow graduates to work
successfully in the field of petrochemical technology and be competitive in the labor
market;
- development of such personal qualities as creativity, responsibility, tolerance, striving
for self-development and disclosure of their creative potential among undergraduates;
- the development of research qualities, the ability to plan, formulate, perform and
generalize experimental studies according to the chosen program, the formation of a
critical understanding of the existing fundamental scientific theories and concepts, and
the explanation of the results obtained from the standpoint of modern chemical science
and technology.
2 Types of employment. A graduate of the educational program "Chemical processes
and production of chemical materials” in the scientific and pedagogical direction of
training 7MO071 - Engineering and Engineering is preparing for the following types of
professional activity:
- production and technological;
- organizational and managerial;
- scientific research;
- design and engineering;
- pedagogical.
3 The objects of professional activity chemicals and materials; methods and devices for
determining and researching the composition and properties of substances and materials;
technological processes and industrial systems for producing petrochemical products, as
well as systems for managing and regulating them; interactive forms and innovative
teaching methods in a modern university.

Subjects of professional activity: research and engineering companies, research and
design industry institutes; research laboratories, higher and secondary technical
educational institutions; chemical and petrochemical plants and enterprises.

EDUCATIONAL PROGRAM PASSPORT
1. Volume and content of the program

The duration of the master's degree is determined by the amount of academic
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credits mastered. Upon mastering the established amount of academic credits and
achieving the expected learning outcomes for obtaining a master's degree, the Master's
degree program is considered fully mastered. The scientific and pedagogical Master's
degree program has at least 120 academic credits for the entire period of study, including
all types of educational and scientific activities of a graduate student.

Planning of the content of education, the way of organizing and conducting the
educational process is carried out by the university and the scientific organization
independently on the basis of credit technology of training.

The Master's degree in scientific and pedagogical direction implements educational
programs of postgraduate education for the training of scientific and scientific-
pedagogical personnel for universities and scientific organizations with in-depth
scientific-pedagogical and research training.

The content of the Master's degree program consists of:

1) theoretical training, including the study of cycles of basic and core disciplines;

2) practical training of undergraduates: various types of practices, scientific or
professional internships;

3) research work, including the implementation of a master's thesis — for a scientific
and pedagogical master's degree

4) final certification.

Regulatory documents for the development of an educational program

The regulatory legal framework for the development of this educational program
consists of:

- The Law of the Republic of Kazakhstan "On Education” with amendments and
additions within the framework of legislative changes to increase the independence and
autonomy of universities dated 04.07.18 No. 171-VI.

- The Law of the Republic of Kazakhstan "On Amendments and Additions to Some
Legislative Acts of the Republic of Kazakhstan on the expansion of academic and
managerial independence of higher educational institutions™ dated 04.07.18 No. 171-VI;

- Order of the Minister of Education and Science of the Republic of Kazakhstan
dated 30.10.18 No. 595 "On approval of Standard rules for the activities of educational
organizations of appropriate types";

- State mandatory standard of postgraduate education (Annex 8 to the Order of the
Minister of Education and Science of the Republic of Kazakhstan dated 31.10.18, No.
604;

- Order of the Minister of Education and Science of the Republic of Kazakhstan
dated 20.01.15 No. 19 On Approval of the Rules for the Transfer and restoration of
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Students by Types of Educational Organizations with Amendments and Additions by
Order No. 601 dated 31.10.18.;

- Working curriculum of the educational program " Chemical processes and
production of chemical materials " for 2020-2021, approved by the Rector of the K.I.
Satpayev Kazakh National Research Technical University;

- Documents of the QMS system (Quality Management System) on the
organization of the educational process at the K.l. Satpayev Kazakh National Research
Technical University.

The content of the EP: The EP "Chemical Engineering of hydrocarbon
compounds™ is implemented by K.I. Satpayev KazNITU in the field of training 7M071 -
Engineering and Engineering (Master's degree) and presents a system of documentation
regulating the goals, expected results, content and implementation of the educational
process in the field of chemical engineering and production of chemical materials.

The EP provides an opportunity to obtain in-depth knowledge, key skills and
abilities of the graduate and their further development in the field of petrochemical
engineering and production of chemical materials. This EP is built taking into account the
possibility of providing a master's student with a choice of an appropriate educational
trajectory or a specific specialization based on the main educational program, but
containing their own individual competencies reflecting the specifics of a particular
specialization within the framework of the unified educational direction 7M071 —
Engineering and Engineering (Master).

Objectives of the educational program:

A master's degree in the field of training 7MO071 - Engineering and Engineering
should be prepared to solve the following professional tasks in accordance with the
direction of the EP "Chemical engineering of hydrocarbon compounds" and types of
professional activities:

1. Design and engineering activities

- calculate the material and thermal balances of the chemical-technological process;

- to make the hardware and technological scheme of the process;

- calculate the main structural and technological parameters of the main and
auxiliary equipment;

- develop or select drawings of equipment, buildings and structures;

- develop simulation models of chemical and technological processes.

2. Design and technological activities
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- develop chemical and technological processes for obtaining new substances and
materials;

- to improve the technological schemes of existing production facilities with
justification of the main parameters and indicators of the process;

- to draw up a business plan for a chemical and technological project;

- develop energy- and resource-saving technologies in the field of oil and gas
refining and production of chemical materials;

- develop environmental protection measures for petrochemical enterprises.

3. Research activities

- conduct a literary and patent search, compile reports on patent research,
informational reviews, conclusions, etc.;

- plan experimental research, choose research methods;

- to develop schemes and design of the experimental installation, to carry out
installation and debugging;

- to carry out experimental work using modern instrumental methods of research
and analysis of the composition, structure and quality of the resulting products and
starting substances;

- process data using mathematical methods of experiment planning, regression and
correlation analysis;

- develop and research mathematical models of chemical and technological
processes;

- to analyze and summarize the results of the research, to publish the results in the
form of scientific articles and abstracts, to issue pre-patents and patents for inventions.

4. Organizational and managerial activities.

- to provide information support for production, labor and management;

- to carry out measures for the organization of production in accordance with
regulatory documents;

- develop and compile the necessary documentation;

- organize the activities of the team, make work plans and set production tasks.

- solve logistical issues, monitor the execution of tasks.

5. Pedagogical activity:

- develop and implement active teaching methods that help to form a creative,
innovative approach to understanding professional activity, develop independent thinking
and the ability to make optimal decisions in a certain situation;

- develop educational and methodological documentation, methods for monitoring
students' knowledge and multimedia materials for the educational process;
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- conduct laboratory and practical classes.

2 Requirements for applicants

The previous level of education of applicants (first cycle) is higher professional
education (bachelor's degree). The applicant must have a diploma of the established
sample and confirm the level of knowledge of the English language with a certificate or
diplomas of the established sample.

The procedure for admission of citizens to the magistracy is established in
accordance with the "Standard rules for admission to training in educational organizations
implementing educational programs of postgraduate education.”

The formation of a contingent of undergraduates is carried out by placing a state
educational order for the training of scientific and pedagogical personnel, as well as
paying for training at the expense of citizens' own funds and other sources. The State
provides citizens of the Republic of Kazakhstan with the right to receive free postgraduate
education on a competitive basis in accordance with the state educational order, if they
receive education of this level for the first time.

At the "entrance", a master's student must have all the prerequisites necessary to
master the relevant master's degree program. The list of necessary prerequisites is
determined by the higher educational institution independently.

In the absence of the necessary prerequisites, the undergraduate is allowed to
master them on a paid basis.

3 Requirements for completing studies and obtaining a diploma

Degree/qualifications awarded: The graduate of the educational program

"Chemical processes and production of chemical materials" is awarded the
academic degree "Master of Technical Sciences".

A graduate who has mastered master's degree programs must have the following
general professional competencies:

* the ability to independently acquire, comprehend, structure and use new
knowledge and skills in professional activities, develop their innovative abilities;

* the ability to formulate research goals independently, establish the sequence of
solving professional tasks;

* the ability to put into practice knowledge of fundamental and applied sections of
disciplines that determine the orientation (profile) of the master's degree program;

* the ability to professionally select and creatively use modern scientific and
technical equipment to solve scientific and practical problems;
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* the ability to critically analyze, present, defend, discuss and disseminate the
results of their professional activities;

* proficiency in the preparation and execution of scientific and technical
documentation, scientific reports, reviews, reports and articles;

* willingness to lead a team in the field of their professional activities, tolerantly
perceiving social, ethnic, confessional and cultural differences;

* willingness to communicate orally and in writing in a foreign language to solve
the tasks of professional activity.

A graduate who has mastered the master's degree program must have professional
competencies corresponding to the types of professional activities that the master's degree
program is focused on:

research activities:

* the ability to form diagnostic solutions to professional problems by integrating the
fundamental sections of sciences and specialized knowledge acquired during the
development of the master's degree program;

* the ability to independently conduct scientific experiments and research in the
professional field, generalize and analyze experimental information, draw conclusions,
formulate conclusions and recommendations;

* the ability to create and explore models of the studied objects based on the use of
in-depth theoretical and practical knowledge in the field of chemical materials production,
chemical engineering and engineering;

scientific and production activities:

* the ability to independently carry out production and scientific-production

experimental, laboratory and interpretive work in solving practical problems;

* the ability to professionally operate modern industrial and laboratory equipment

and devices in the field of the master's degree program;

* the ability to use modern methods of processing and interpreting complex

information to solve production problems;

design and technological activities:

* the ability to independently draw up and submit projects of research and
scientific-production works;

* readiness to design complex research and scientific-production works in solving
professional tasks;

organizational and managerial activities:

* readiness to use practical skills in organizing and managing research and
scientific-production work in solving professional tasks;
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* readiness for the practical use of regulatory documents in the planning and
organization of scientific and production work;

scientific and pedagogical activity:

* ability to conduct seminars, laboratory and practical classes;

* the ability to participate in the development of interactive teaching methods,
educational and methodological documentation, multimedia materials and methods of
monitoring learning;

* the ability to participate in the management of scientific and educational work of
students in the field of petrochemical engineering.

When developing a master's degree program, all general cultural and general
professional competencies, as well as professional competencies related to those types of
professional activities that the master's program is focused on, are included in the set of
required results of mastering the master's program.
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4 Working curriculum of the educational program **Chemical engineering of
hydrocarbon compounds"
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5 Descriptors of the level and scope of knowledge, skills, skills and
competencies
The requirements for the master's degree level are determined on the basis of the

Dublin descriptors of the second level of higher education (Master's degree) and reflect
the acquired competencies expressed in the achieved learning outcomes.

Learning outcomes are formulated both at the level of the entire master's degree
program, and at the level of individual modules or academic discipline.

Descriptors reflect learning outcomes that characterize the student's abilities:

1) demonstrate developing knowledge and understanding in the field of chemical
processes and production of organic and inorganic substances and materials, based on
advanced knowledge of chemical science and engineering in the development and (or)
application of ideas in the context of research;

2) apply their knowledge, understanding and abilities at a professional level to
solve problems in a new environment, in a broader interdisciplinary context;

3) to collect and interpret information for the formation of judgments taking into
account social, ethical and scientific considerations;

4) clearly and unambiguously communicate information, ideas, conclusions,
problems and solutions to both specialists and non-specialists;

5) to show the learning skills necessary for independent continuation of further
education in the field of chemical engineering and engineering.

6. Competencies upon completion of training

6.1 Requirements for the key competencies of graduates of the scientific and
pedagogical Master's degree.

The graduate must:

1) have an idea:

* about the role of science and education in public life;

* about current trends in the development of scientific knowledge;

* about current methodological and philosophical problems of natural (social,
humanitarian, economic) sciences;

* about the professional competence of a high school teacher;

* contradictions and socio-economic consequences of globalization processes;

2) know:

* methodology of scientific knowledge;

* principles and structure of the organization of scientific activity;

* psychology of cognitive activity of students in the learning process;

* psychological methods and means of improving the effectiveness and quality of
training;
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3) be able to:

* use the acquired knowledge for the original development and application of ideas
in the context of scientific research;

* critically analyze existing concepts, theories and approaches to the analysis of
processes and phenomena;

* integrate knowledge gained in different disciplines to solve research problems in
new unfamiliar conditions;

* by integrating knowledge to make judgments and make decisions based on
incomplete or limited information;

*apply the knowledge of pedagogy and psychology of higher education in their
teaching activities;

* apply interactive teaching methods;

* carry out information-analytical and information-bibliographic work with the
involvement of modern information technologies;

* think creatively and be creative in solving new problems and situations;

* be fluent in a foreign language at a professional level, which allows conducting
scientific research and teaching special disciplines in universities;

* summarize the results of research and analytical work in the form of a
dissertation, scientific article, report, analytical note, etc.;

4) have skills:

* research activities, solutions of standard scientific tasks;

* implementation of educational and pedagogical activities on credit technology of
training;

* methods of teaching professional disciplines;

* the use of modern information technologies in the educational process;

* professional communication and intercultural communication;

* oratory, correct and logical formalization of their thoughts in oral and written
form;

* expanding and deepening the knowledge necessary for daily professional
activities and continuing education in doctoral studies.

5) be competent:

* in the field of research methodology;

« in the field of scientific and scientific-pedagogical activity in higher educational
institutions;

* in matters of modern educational technologies;
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*in the implementation of scientific projects and research in the professional field,;
* in ways to ensure constant updating of knowledge, expansion of professional
skills and abilities.

B - Basic knowledge, skills and abilities

B1 - the ability to use philosophical concepts of natural science to form a scientific
worldview;

B2 - the ability to apply knowledge of the methodology of chemical sciences and
chemical engineering to solve specific professional tasks and assess technological risks;

B3 - the ability to use psychological methods and means to improve the
effectiveness and quality of training.

P - Professional competencies:

P1 — the ability to independently analyze the available information, set goals and
objectives and perform experimental research using modern instrumental methods and
computing tools, be responsible for the quality of research and the scientific reliability of
the results obtained,;

P2 - the ability to generate new ideas and methodological solutions;

P3 - the ability to professionally design, present and report the results of research
and production and technological work according to approved forms;

P4 - willingness to creatively apply modern computer technologies in the
collection, storage, processing, analysis and transmission of information to solve
professional problems in the field of chemical engineering and production of chemical
materials;

P5 - the ability to plan and carry out measures to assess the state and protection of
the environment, to organize measures for rational use of natural resources;

P6 - proficiency in the formation and presentation of educational material in
various forms, conducting laboratory and practical classes, readiness to teach in
educational institutions and leadership of students' research work.

O - Universal, social and ethical competencies

O1 - knowledge of modern social and political problems;

O2 - the ability to perceive cross-cultural differences, the ability to observe and
maintain ethical norms and rules;

O3 - communication skills in a foreign language, ability to work in an international
context;

C - Special and managerial competencies:

C1 - the ability to lead a work team and ensure industrial safety measures;

C2 - ability to plan and organize professional events;
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C3 - willingness to act in non-standard situations, to bear social and ethical
responsibility for the decisions made.

6.2 Requirements for the research work of a master’s student in the scientific
and pedagogical magistracy.

The research work of a master's student should:

1) correspond to the profile of the master's degree program, according to which the
master’s thesis is being performed and defended;

2) be relevant and contain scientific novelty and practical significance;

3) be based on modern theoretical, methodological and technological achievements
of science and practice;

4) be carried out using modern methods of scientific research;

5) contain research (methodological, practical) sections on the main protected
provisions;

6) be based on the best international experience in the field of chemical science and
engineering.

6.3 Requirements for the organization of practices:

The educational program of the scientific and pedagogical Master's degree includes
two types of practices that are conducted in parallel with theoretical training or in a
separate period:

1) pedagogical in the cycle of BD - at the university;

2) research in the PD cycle - at the place of the dissertation.

Pedagogical practice is conducted in order to form practical skills of teaching and
learning methods. At the same time, undergraduates are involved in conducting
undergraduate classes at the discretion of the university.

The research practice of the undergraduate is conducted in order to familiarize
himself with the latest theoretical, methodological and technological achievements of
domestic and foreign science, modern methods of scientific research, processing and
interpretation of experimental data.

7 Appendix to the diploma according to the ECTS standard

The application is developed according to the standards of the European
Commission, the Council of Europe and UNESCO/SEPES. This document serves only
for academic recognition and is not an official confirmation of the document of education.
It is not valid without a higher education diploma. The purpose of filling out the European
Application is to provide sufficient data about the diploma holder, the qualification he
received, the level of this qualification, the content of the training program, the results,
the functional purpose of the qualification, as well as information about the national
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education system. The application model, according to which the estimates will be
translated, uses the European Credit Transfer or Credit Transfer System (ECTYS).

The European diploma supplement provides an opportunity to continue education
at foreign universities, as well as to confirm national higher education for foreign
employers. When traveling abroad, additional legalization of the diploma of education
will be required for professional recognition. The European diploma supplement is filled
out in English according to an individual request and is issued free of charge.

ENGLISH LANGUAGE (PROFESSIONAL)

Professional English for Project Managers

COD- LNG210

CREDIT -5

PREREQUISITE —Academic English, Business English, IELTS 5.0-5.5

THE PURPOSE AND OBJECTIVES OF THE COURSE

The aim of the course is to form a foreign-language professionally oriented competence
among undergraduates. Course objectives:

to develop the ability to realize communicative intention in various situations of
professionally oriented oral and written communication based on four types of speech
activity:

Listening, Speaking, Reading and Writing. To teach to use a foreign language as a means
of accumulating information for professional and academic communication. Prepare
undergraduates for passing certified tests

BRIEF DESCRIPTION OF THE COURSE

The course is designed for master students of technical specialties for improvement and
development of foreign language communication skills in the professional and academic
spheres. The course introduces students the general principles of professional and
academic intercultural oral and written communication using modern pedagogical
technologies (round table, debates, discussions, analysis of professionally oriented cases,
projecting).

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE

Upon completion of the course, undergraduates will know:
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-language means of professionally oriented and academic foreign language
communication;

-a system of rules for constructing meaningful statements in a foreign language; be able
to use a foreign language as a means of oral and written communication for professional
and academic purposes; communicate and request information, express their own opinion
/ judgment, using argumentation, and evaluative language means;

- logically and consistently build an oral / written statement (in connection with what they
heard / read), expressing personal attitude to the subject of speech;

-use a foreign language as a means of professional and academic interaction

HISTORY AND PHILOSOPHY OF SCIENCE
COD - HUM210

CREDIT -4

PREREQUISITE - HUM124

THE PURPOSE AND OBJECTIVES OF THE COURSE

— to reveal the connection between philosophy and science, to highlight the philosophical
problems of science and scientific cognition, the main stages of the history of science, the
leading concepts of philosophy of science, modern problems of the development of
scientific and technical reality

BRIEF DESCRIPTION OF THE COURSE - subject of philosophy of science,
dynamics of science, specifics of science, science and pre-science, antiquity and the
formation of theoretical science, the main stages of the historical development of science,
features of classical science, non-classical and post-non-classical science, philosophy of
mathematics, physics, engineering and technology, specifics of engineering sciences,
ethics of science, social and moral responsibility of a scientist and engineer

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE- to know
and understand the philosophical issues of science, the main historical stages of the
development of science, the leading concepts of the philosophy of science, to be able to
critically evaluate and analyze scientific and philosophical problems, to understand the
specifics of engineering science, to possess the skills of analytical thinking and
philosophical reflection, to be able to justify and defend their position, to master the
techniques of discussion and dialogue, to possess the skills of communicativeness and
creativity in their professional activities



COTBAEB @ SATBAYEV
YHUBEPCUTETI UNIVERSITY

PEDAGOGY OF HIGHER EDUCATION

COD - HUM209
CREDIT -4
PREREQUISITE: LNG102

THE PURPOSE AND OBJECTIVES OF THE COURSE. The course is aimed at
studying the psychological and pedagogical essence of the educational process of higher
education; forming ideas about the main trends in the development of higher education at
the present stage, considering the methodological foundations of the learning process in
higher education, as well as psychological mechanisms affecting the success of learning,
interaction, management of subjects of the educational process. Development of
psychological and pedagogical thinking of undergraduates.

BRIEF DESCRIPTION OF THE COURSE

In the course of studying the course, undergraduates get acquainted with the didactics of
higher education, forms and methods of organizing education in higher school,
psychological factors of successful learning, features of psychological impact,
mechanisms of educational influence, pedagogical technologies, characteristics of
pedagogical communication, mechanisms for managing the learning process. They
analyze organizational conflicts and ways to resolve them, psychological destructions and
deformations of the teacher's personality.

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE

at the end of the course, a master's student should know the features of the modern system
of higher professional education, the organization of pedagogical research, the
characteristics of the subjects of the educational process, the didactic foundations of the
organization of the learning process in higher school, pedagogical technologies, the
patterns of pedagogical communication, the features of educational influences on
students, as well as the problems of pedagogical activity.

PSYCHOLOGY OF MANAGEMENT
COD - HUM208

CREDIT -3

PREREQUISITE -

THE PURPOSE AND OBJECTIVES OF THE COURSE
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The main purpose of the course is aimed at studying the characteristics of the behavior of
individuals and groups of people within organizations; determining psychological and
social factors influencing the behavior of employees. Also, much attention will be paid
to the issues of internal and external motivation of people. The main goal of the course is
to apply this knowledge to improve the efficiency of the organization.

BRIEF DESCRIPTION OF THE COURSE

The course is designed to provide balanced coverage of all the key elements that make up
the discipline. It will briefly examine the origin and development of the theory and
practice of organizational behavior, and then will examine the main roles, skills and
functions of management with an emphasis on management effectiveness, illustrated by
real-life examples and case studies.

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE
At the end of the course, students will know: the basics of individual and group behavior;
basic theories of motivation; basic theories of leadership; concepts of communication,
conflict management and stress in the organization; will be able to identify various roles
of managers in organizations; look at organizations from the point of view of managers;
understand how effective management contributes to an effective organization.

PSYCHOLOGY OF MANAGEMENT

CODE - HUM208

CREDIT -3

PREREQUISITE

THE PURPOSE AND OBJECTIVES OF THE COURSE

The main purpose of the course is aimed at studying the characteristics of the behavior of
individuals and groups of people within organizations; determining psychological and
social factors influencing the behavior of employees. Also, much attention will be paid
to the issues of internal and external motivation of people. The main goal of the course is
to apply this knowledge to improve the efficiency of the organization.

BRIEF DESCRIPTION OF THE COURSE
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The course is designed to provide balanced coverage of all the key elements that make up
the discipline. It will briefly examine the origin and development of the theory and
practice of organizational behavior, and then will examine the main roles, skills and
functions of management with an emphasis on management effectiveness, illustrated by
real-life examples and case studies.

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE

At the end of the course, students will know: the basics of individual and group behavior;
basic theories of motivation; basic theories of leadership; concepts of communication,
conflict management and stress in the organization; will be able to identify various roles
of managers in organizations; look at organizations from the point of view of managers;
understand how effective management contributes to an effective organization.

CHEMISTRY AND PHYSICS OF POLYMER COMPOSITE MATERIALS
CODE - CHE 755

CREDIT -5
THE PURPOSE AND OBJECTIVES OF THE COURSE

The course is aimed at the practical use of knowledge about the physical and chemical
properties of polymers for the development of composite systems based on them with
specified properties. The basic knowledge and skills in the field of chemistry and
physics of polymer materials and high-molecular compounds will be presented.

BRIEF DESCRIPTION OF THE COURSE
The course is designed to understand the chemical and physical properties of polymer
materials and their use to create composite polymer materials with specified properties.

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE

- design polymer composite materials with specified properties;

- determine the compliance of a given substance with specific physico-chemical
properties;

- correlate the constituent substances of composite materials with obtaining the specified
properties of polymer materials;

- plan instrumental scientific research.
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CALCULATION AND MODELING OF MASS TRANSFER PROCESSES AND
APPARATUSES

CODE- CHE 777
CREDIT -5

THE PURPOSE AND OBJECTIVES OF THE COURSE

In this course, skills and practical skills are formed that allow determining the main
parameters of the technological regime and the main dimensions of the devices, as well
as creating models of mass-exchange processes for solving problems of computational
and technological design.

BRIEF DESCRIPTION OF THE COURSE

Within the framework of the course, the methods of technological calculation and the
basics of technological design of mass transfer process apparatuses are considered, which
make it possible to master the basic approaches to modeling mass exchange processes.

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE

- solve professional production tasks, including the choice of technological parameters
of the process, materials and energy costs;

- analyze the influence of technological parameters on the process, calculate and
optimize the process.

- the essence of the technology of the mass transfer process and methods of calculation
and design of devices;

- the main directions of improving the work and improving the designs of mass transfer
process apparatuses, to evaluate the technical and economic efficiency of the
technological process;

- methods for determining the optimal operating modes of equipment, methods for
calculating technological standards and parameters of the mass transfer process.

FUNDAMENTALS OF MODERN TECHNOLOGIES FOR PROCESSING MINE
RAL RAW MATERIALS

CODE - CHE 760

CREDIT-5

THE PURPOSE AND OBJECTIVES OF THE COURSE
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As part of the course, the undergraduate will get acquainted with the main modern techn
ologies of mineral enrichment and processing of the obtained concentrates, methods of i
solation and separation of useful components of mineral raw materials. The basic knowl
edge and skills in the field of modern technologies of processing of mineral raw material
s will be presented.

BRIEF DESCRIPTION OF THE COURSE

General information about classical and modern theories of technological processes. The
enrichment process as the first stage of ore processing. Products and technological
indicators of the enrichment process. The main methods and schemes of enrichment.
Special enrichment methods and their classification. Physico-chemical bases of the
flotation process. Leaching and dissolution. Fundamentals of extraction and ion exchange
processes in the technology of obtaining uranium, rare and scattered non-ferrous and
precious metals. lon exchange equipment. Environmental problems of mineral processing

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE

- to analyze the influence of the main technological parameters on various processes of

enrichment and processing of mineral raw materials;

- be able to process experimental data and use these results in solving professional prod

uction tasks.

- features of the practical use of the processes of enrichment, leaching, separation and is
olation of compounds of non-ferrous and rare metals in mineral processing technologies

INDUSTRIAL WATER TREATMENT AND WASTEWATER TREATMENT M
ETHODS

CODE - CHE 759

CREDIT-5

THE PURPOSE AND OBJECTIVES OF THE COURSE

Familiarization with technological indicators of the quality of natural and wastewater; st
udy of the main operations and stages of industrial water treatment; conditions and sche
mes for the formation of wastewater of chemical enterprises and the main methods of th
eir purification.

BRIEF DESCRIPTION OF THE COURSE

The course examines the rational use of water resources: fuller use and expanded reprod
uction of freshwater resources; development of new technological processes to prevent p
ollution of reservoirs and minimize the consumption of fresh water.
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KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE

- basic technological operations of industrial water treatment, water clarification, water d
esalination;

- the concept of wastewater of chemical enterprises and the sources of their formation, m
echanical and physical methods of wastewater treatment. Wastewater treatment from he
avy metals.

- thermo-oxidizing methods of neutralization of organic impurities in wastewater.

- basic methods of wastewater treatment of chemical enterprises.

- methods of biological wastewater treatment. Waste water treatment of power technolog
ical installations.

INDUSTRIAL ORGANIC CHEMISTRY
CODE -CHE 778
CREDIT-5

THE PURPOSE AND OBJECTIVES OF THE COURSE

The purpose of organic synthesis is to obtain substances with valuable physical, chemica
| and biological properties or to test the predictions of theory. Modern organic synthesis
Is multifaceted and allows you to obtain almost any organic molecules.

BRIEF DESCRIPTION OF THE COURSE

The course is a section of organic chemistry and technology that studies various aspects
(methods, techniques, identification, equipment, etc.) of obtaining organic compounds, m
aterials and products, as well as the process of obtaining substances.

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE

- apply methods of theoretical and experimental research

- to use knowledge about the structure of matter, the nature of chemical bonds in variou
s classes of chemical compounds to understand the properties of materials and the mech
anism of chemical processes occurring in the surrounding world;

- - use modern means of obtaining, storing, processing information, have computer skill
s as a means of information management;

- to use modern information technologies, to process information using business applica
tions; to use network computer technologies and databases in your subject area.
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MODERN METHODS OF ANTICORROSIVE PROTECTION OF TECHNOLO
GICAL EQUIPMENT

CODE - CHE 763

CREDIT -5

THE PURPOSE AND OBJECTIVES OF THE COURSE

The choice of a method for protecting chemical devices and building structures from cor
rosion is determined by technical and economic calculations that take into account the te
chnological and production conditions of operation of devices and structures, the cost of
anti-corrosion work, durability and availability of a protective coating for subsequent re
pairs and a number of other factors.

BRIEF DESCRIPTION OF THE COURSE

Classification of corrosion processes. The main indicators of metal corrosion. The influe
nce of internal and external factors on the chemical and electrochemical corrosion of me
tals. The main methods of protection against chemical and electrochemical corrosion of
metals. Atmospheric corrosion of metals and methods of combating it: application of va
rious protective non-metallic and metallic coatings, alloying of steel with easily passivat
ed metals or cathode additives. Corrosion of metals in molten salts and methods of prote
ction: electrochemical cathodic protection, reduction of harmful impurities, etc.

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE

At the end of the course, the master's student will know:

-fundamentals of the theory of corrosion processes in gas and liquid electrically conduct
Ive media;

-the main sources of corrosion effects on materials used in the medical industry, their qu
alitative and quantitative characteristics;

-the concept of comprehensive protection of materials from corrosion.

-methods and methods for predicting the reliability of equipment and the consequences o
f corrosion;

-information about the condition and changes in the properties of structural materials un
der the influence of man-made and anthropogenic factors, demonstrate the ability and re
adiness to assess the nature of the influence of the environment or the production enviro
nment on the patterns of corrosion processes;

- choose a structural material; justify the design of the device and a set of measures to pr
otect medical equipment and instruments from the corrosive effects of the environment.
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MODERN PROBLEMS OF CHEMICAL AND POLYMER TECHNOLOGY
CODE-DREAM 770
Credit -5

PURPOSE AND OBJECTIVES OF THE COURSE.
Formation of modern ideas of undergraduates on the problems of Chemical Technology
of polymer synthesis

BRIEF DESCRIPTION OF THE COURSE.

Successful training of students in the discipline” modern problems of chemistry and poly
mer technology " is facilitated by the acquisition of fundamental and applied knowledge
obtained during the study of general and inorganic chemistry, Organic Chemistry, Physi
cal Chemistry, biopolymer chemistry, Monomer chemistry and technology, processes an
d apparatus of Chemical Technology, fundamentals and equipment of design of technolo
gical processes, General Chemical Technology of polymers. This course is important wh
en performing a master's thesis, and the competencies acquired during its development a
re used in further professional activities.

KNOWLEDGE, SKILLS AND ABILITIES TO COMPLETE THE COURSE

- mastering the skills of problem analysis in the field of Chemical Technology of polym
er synthesis;

- mastering new methods of theoretical and experimental work in the field of chemistry
of high-molecular compounds and polymer materials; - mastering competencies;

TECHNOLOGIES FOR OBTAINING CHEMICAL CONCENTRATES OF
NATURAL URANIUM

CODE - CHE 762
CREDIT -5

THE PURPOSE AND OBJECTIVES OF THE COURSE

In this course, a master's student will acquire the skills of practical calculations of
technological parameters of the main processes of concentration of uranium compounds.
The basic knowledge and skills in the field of technology for obtaining chemical
concentrates of natural uranium will be presented.
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BRIEF DESCRIPTION OF THE COURSE

Modern methods of processing uranium-containing solutions. Hardware and
technological schemes of sorption and desorption processes. ED-process, ID-process.
Extraction methods for processing uranium-containing solutions. Types of extractants,
the influence of the structure of extractants on their extractive properties. The effect of
diluents on the extraction process. Methods of deposition of chemical concentrates of
natural uranium. Technological schemes for obtaining chemical concentrates of natural
uranium

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE

- an idea of the methods of mining uranium deposits;

- skills of conducting experimental research of technological processes of concentration
of uranium compounds, processing experimental data and using their results for a
reasonable choice of optimal technological parameters of processes.

- basic physico-chemical and technological properties of the most important uranium
compounds used in the production of CCNU;

- fundamentals of processes, technological operations and schemes of the main methods
of concentration of uranium compounds.

DESIGN OF EQUIPMENT FOR THE PRODUCTION AND PROCESSING OF
POLYMER MATERIALS

CODE - CHE 756

CREDIT -5

THE PURPOSE AND OBJECTIVES OF THE COURSE
Mastering the skills of selecting and evaluating technological equipment when designing
polymer chemical production.

BRIEF DESCRIPTION OF THE COURSE

Analysis of technical documentation, selection of equipment, preparation of applications
for the purchase and repair of equipment; the ability to use the latest achievements of
Science and technology in the design of technological processes for the production of
polymers and polymer materials with a given set of properties, familiarization with the
design features of reactors for the production of plastic masses, depending on the types,



CIOTBAEB SATBAYEV
YHUBEPCUTETI UNIVERSITY

structure, method of obtaining the main and auxiliary equipment of polymer chemical
plants,

KNOWLEDGE, SKILLS AND ABILITIES TO COMPLETE THE COURSE

- selection of the necessary equipment for the technological operation;

- development and execution of the necessary calculations on production technology and
technological part of polymer production projects, development and training of drawings
and technological, kinematic, hydraulic and other schemes;

- application of methods of modeling and optimization of technological processes;

- management of the production site in order to ensure maximum productivity of the
installed equipment;

- identify the reasons for stopping the equipment due to malfunctions, instruct the relevant
service to eliminate them;

- organization and implementation of measures to prevent industrial injuries and harmful
effects of the consequences of the technological process on the environment.

CHEMISTRY AND TECHNOLOGY OF NATURAL HETEROCYCLIC
COMPOUNDS

CODE - CHE 758
CREDIT -5

PURPOSE AND OBJECTIVES OF THE COURSE

"Chemistry and technology of natural heterocyclic compounds" - mastering the basic
technological principles of catalytic processes of oil refining and providing scientific
foundations.

Course objectives:

- creation of the basics of theoretical training of undergraduates for solving practical tasks;
- formation of scientific foundations of chemistry, kinetics and technology of the
hydrocarbon processing process;

- formation of practical skills for saving energy and materials in environmentally friendly
technological industries;

-mastering the skills of technological and structural calculation of equipment of oil
refining and petrochemical industries.

BRIEF DESCRIPTION OF THE COURSE

In the discipline” chemistry and technology of natural heterocyclic compounds",
undergraduates study the theoretical foundations, scientific foundations of chemistry,
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methods and technology of obtaining heterocyclic compounds to solve practical
problems, and develop scientific thinking.

KNOWLEDGE, SKILLS AND ABILITIES TO COMPLETE THE COURSE

The study of this discipline allows the master's student to solve practical problems, form
scientific thinking, in particular, to correctly understand the boundaries of the application
of knowledge about chemical nature, the composition and basic physical properties of
organic compounds and methods of their processing, to understand the relationship
between chemical nature, the composition and physical and chemical properties of
various classes of compounds, to apply the acquired knowledge in solving problems of
Economics, everyday life and Environmental Protection.

THEORETICAL FOUNDATIONS OF ELECTROCHEMISTRY

CODE - CHE 764
CREDIT -5

THE PURPOSE AND OBJECTIVES OF THE COURSE

The course is designed to master the practical use of electrochemical and electrothermal
production devices. The basic knowledge and skills in the field of electrochemical,
electrothermal production, as well as methods of their implementation will be presented

BRIEF DESCRIPTION OF THE COURSE

The discipline "Theoretical foundations of electrochemistry"” studies the theoretical
foundations of electrochemistry, as well as the development of the theory and practice of
the modern scientific approach to processing technogenic raw materials by
electrochemistry.

KNOWLEDGE AND SKILLS UPON COMPLETION OF THE COURSE
Theoretical foundations of electrochemical processes;

- depending on the required performance, calculate the optimal variant of the
electrochemical process;

- the essence and social significance of their profession;
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- physico-chemical fundamentals of processes, theoretical foundations of plant
equipment.

DEFENSE OF THE MASTER'S THESIS
COD - ECA205
KREDIT -12

PURPOSE AND OBJECTIVES

The purpose of the master's thesis is: to demonstrate the level of scientific / research
qualifications of a graduate student, the ability to independently conduct a scientific
search, to test the ability to solve specific scientific and practical problems, knowledge of
the most general methods and techniques for solving them.

SHORT DESCRIPTION

A master's thesis is a final qualifying scientific work, which is a generalization of
the results of an independent research by a graduate student of one of the actual problems
of a specific specialty of the relevant branch of science, having an internal unity and
reflecting the progress and results of the development of the chosen topic.

The Master's thesis is the result of the research/experimental research work of the
undergraduate conducted during the entire period of the undergraduate’s studies.

The defense of a master's thesis is the final stage of master's degree preparation.
The master's thesis must meet the following requirements—

- the work must conduct research or solve current problems in the field of chemical
technology of inorganic substances;

- the work should be based on the identification of important scientific problems
and their solution;

- decisions must be scientifically sound and reliable, have internal unity;

- the dissertation work should be written alone
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PEILEH3Us1
Ha 00pa3oBaTesibHYIO IPOrpaMMy
«XMMHUYECKHUE MPOLIECChl U MPOU3BOACTBO XUMHYECKHUX MATEPHUAJIOB»
B 00611aCTH MH)KEHEPHUH U MHIXKEHEPHOIO Jiesia
(HayuHO-TIearoruueckasl MarucTparypa, Cpok ody4eHus 2 roaa)

Peuensupyemas obpazosatenbHas nporpamma (OIT) «Xumuueckue 1nponecchbl
1 NPOM3BOJCTBO XMMHUYECKUX MaTepHaiosy» ksanupukaumu «7MO71 - NuxeHnepusi
M MHXKEHepHOE JeJlo» (MarucTp TeXHMueckuX Hayk) HauuvonanbHOH pamky
kBanudHUKaUy MpeacTaBiseT coboil onucaHue oOpa3oBaTe/bHOM NOArOTOBKH,
paspaGoraHHOil Ha oOcHoBe [0CYNapCTBEHHOIO OOIIEO0A3aTENBHOIO CTaHAApTa
BbiciIero obpaszopanus Pecny6nukn Kazaxcran (maructparypa).

Conepxxanue u crpykrypa OIl no nanpabjeHMIO TNOATOTOBKH «7TMO071 -
HmxeHepuss W MHXXEHepHoe Jesio» (Hay4dHOo-TeJaroruieckas MarucrTparypa)
OoTBeUaeT OCHOBHBIM TpeboBaHUAM CTaHJapTa W COAEPXHT CJIeAYyIOULlyIO
unpopmanmio: uean u  3agaun  Oll, XxapakTepuCTHUKY rnpodeccuoHanbHON
NEeSATEeNIbHOCTH BBIIYCKHHMKA, akKaJeMHuecKhe TpeboBaHHsl K MOCTYyIarounM,
TpeGoBaHus /ISl 3aBepIieHus OO0yUeHUs U MOJTyYeHHUEe AUIIoMa, paGounii yueOHbIH
MUlaH, AECKPHUITOPBI YpOBHs ¥ OOBemMa 3HaHWM, yMEHHH, HaBBLIKOB H 11OJIHBIA
rnepeveHb obuieyesIoBeYeCKHX, COLNAIbHO-3TUYECKHUX, 0a3oBbBIX,
npo¢ecCUOHANILHBIX U CIIELHANIbHBIX KOMIIETEHUMH.

Crpykrypa YuebHoro miaaHa Oll «XuMuueckne npouecchl ¥ Npou3BoACTBO
XMMHMYECKHX MaTepualioB» JOrM4YHa U IociejosaresbHa. JIHCIUIIMHb] yuebHOoro
MjaHa pacKpbIBAIOT CYIIHOCTb AKTYya/llbHBIX Ha CErOJHSIIHMK JCHb npo6JieM.
O61as TPy/I0EMKOCTb [TpOrpaMMbl coctasisier 120 akaleMUIeCKUX KpeAuTOB IIpH
cpoke obyueHus 2 roja.

CulIbHBIMHU CTOpOoHaMu pereHsupyemoi Oll siBisirores:

- OCBOEHHE BbINNYCKHUKAMH COBPEMEHHBIX METOM0B OOy4eHUs B BBLICLIMX
yueBHBIX  3aBEAEHMsX, CHOCOOCTBYIOWIMX  (QOPMHUPOBAHHMIO  TBOPHECKOIO,
MHHOBALMOHHOIO MOJXOAa K IOHUMAHHUIO M[PO(PECCHOHANBHOW AeATeJbHOCTH;
Pa3BUTHIO CAMOCTOSITEJIbHOCTH MBILUICHUS U YMEHHIO NMPUHUMATL ONTUMABLHBIC
pelleHusl B ONPEeeIEHHbIX CUTYalUAX;

- BO3MOYXHOCTB BbIOOpaA o0y4arolMMHCs pasInYyHbBIX BH10B
npodeccuoHanbHOM 1eATEIBHOCTH, YTO MOBBILIACT UX BOCTPEeOOBAaHHOCTb HA PbIHKE
TpyZaa.

Ha OCHOBaHMHM BBIIIECKA3aHHOIO CYMTAIO, YTO OOpaszoBaTeslbHas IporpaMma
«XHUMHUYECKHe MTPOLECChl U MTPOU3BOACTBO XMMHYECKHX MAaTEpHAIOBy HanpaBJIeHHs
MOAroTOBKH «7MO071 — MH)XKeHepHs U HHXKeHEepHOe 1eJ10» (Hay4YHOo-Te/larorniecKkas
MarucTpaTypa, Cpok o6ydeHusi 2 rofa) MoxeT ObITh PEKOMEH10BaHa [T BHE/PEHHA
B yueOHBIH npoLuecc.

um. A.B. BexrypoBa», A.T.H.,
npogeccop unen-kopp. HAH P
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