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Preface

The educational program "7M07138 Chemical Technology of Organic Substances" was developed
in accordance with the State Mandatory Standard of Higher Education / Postgraduate Education,
approved by the Order of the Minister of Science and Higher Education of the Republic of Kazakhstan
dated July 20, 2022 No. 2, as well as on the basis of the professional standard of the Career Enbek
system "Teacher (faculty) of higher and secondary education organizations (or) postgraduate
education No. 591 dated 11/20/2023; Quality control of oil, gas and products of their processing No.
486 dated 06/12/2022; Oil, gas refining and petrochemistry No. 486 dated 06/12/2022.

Atlas of New Professions and Competencies in Kazakhstan in the Oil and Gas Sector: the profession
“Chemical Engineering Technologist,” as well as the competencies provided for in the regional
professional standard for the Aktobe Region, “Oil and Gas Waste Processing Engineer.”

The educational program "7M07138 Chemical technology of organic substances " was approved at
the meeting of the Council on Ac ic Qualityon "AL" ¢4 2024 protocol No.-5>
Chairman E.B.Askarbekov

The educational program "7M07138 Chemical technology of organic substances" was approved at
the meeting of the Commission on Agademic Qudlity of the Facultyon "2/ " ¢¥Z, 20Z«protocol

No. ﬂ

Chairman _B. Serimbetov /

The educational program "7M07138 Chemical technglogy of organic substances " was developed and
discussed at the nmeeting of the d¢partment " Lp Ve & " dated

"yy" 44 203 protocolNo. Y\
Head of the department Zh.Nurtai : UU
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1 Passport of the educational program

International Standard 7
Classification of  Education

(ISCED) level

National Qualification Framework 7
(NQF) level

Sectoral Qualifications Framework 7
(SQF) level

Code and name of the field of
education

7M07 Engineering, construction

industries

manufacturing and

Direction of training

7MO071 Engineering and Engineering affairs

Number and name of the group of
educational programs

M097 Chemical engineering and processes

Code and name of the educational
program (EP)

7M07138 Chemical technology of organic substances

Educational program profile

Scientific and pedagogical

Purpose of the educational program

Training of highly qualified specialists in the field of
chemical technology of organic substances, with deep
professional and social competencies, in demand in almost
all industries, focused on solving issues of development of
the most important areas of the petrochemical and oil and gas
processing industries.

Completion  criterion  of

educational program

an

120 academic credits

Language of instruction of the
educational program

Russian, Kazakh,

Distinctive  features of the

educational program

Partner University

2 Qualification characteristics of a graduate of an educational program

Degree awarded

Master of Engineering Sciences in the educational program 7M07138
Chemical technology of organic substances

Field of professional

The graduate is intended to work in the following industries (fields): science

activity and education; oil refining; petrochemistry; polymer processing; geology:;
hydrogeology; manufacturing plants and laboratories in the food and
processing, microbiological, pharmaceutical and mining industries.

Types of | Graduates of the educational program 7M07138 Chemical technology of]

professional organic substances can perform the following types of professional

activities activities:

- scientific research;

- educational, pedagogical;

- organizational and technological;
- production and management;

- design




Object of | Enterprises for the production of organic substances, for the processing of
professional activity | oil, gas, coal and polymers, elastomers, paints and varnishes, gunpowder,
solid and liquid rocket fuels, for the preparation, extraction and
transportation of hydrocarbon raw materials and their rational use; research
and design industry institutes; secondary technical educational institutions:
defense enterprises, mining industries.

Functions of | The objects of professional activity of graduates are enterprises producing
professional activity | organic substances, processing oil, gas, coal and polymers, elastomers,
paints and varnishes, gunpowder, solid and liquid rocket fuels, preparing,
extracting and transporting hydrocarbon raw materials and their rational
use; research and design industry institutes; secondary technical educational
institutions; defense enterprises, mining industries. Implementation of]
research and teaching activities in accordance with modern requirements in
the field of chemical technology; collection and preparation of scientific
materials, qualified setting up of experiments, conducting research work.

3 Requirements for the content of the educational program

Name of cycles and disciplines Workload in academic credits
Cycle of basic disciplines (BD) 35
University component 20
Component of choice 15
Professional practice 53
Cycle of major disciplines (MD) 25
University component 20
Component of choice 13
Professional practice 24
Final certification 8
Total 120

4 Competency map of the educational program «7M07138 Chemical technology of organic
substances »

Type of competence | Learning Learning outcome
Outcomes (according to Bloom's taxonomy)
Code
Behavioral  skills§y LO1 Conducts research in the industrial field of technology based on a
and holistic systematic scientific worldview using knowledge of the
personality traits history and philosophy of science
(Softskills) LO 2 | Participates in oral and written communications in a foreign

language to solve problems of interpersonal and intercultural
interaction in professional activities

LO 3 | Applies knowledge of psychology and methodological foundations
of higher school pedagogy in planning professional and personal
development, training and socialization of students

Digital LO8 | Selects the type of control and measuring instruments and
competencies automation equipment using artificial intelligence, monitoring and
(Digital skills) analyzing the input and output parameters of technological

processes to optimize and improve the efficiency of control and
management of production systems

Professional skill§ LO4 | Applies modern scientific concepts and theories in thf:- ﬁeld- of
(Hardskills) creating organic substances for innovative technologies using




engineering models of technological installations and processes

LO5

Applies conceptual, logical, and analytical thinking skills, as well
as modern scientific methods and tools of cognition for intellectual
and cultural development and enhancement of professional
competence

LO6

Develops technological processes for the processing of oil, gas,
and carbon-based feedstock, ensuring product quality, automation,
and production efficiency, including the monitoring of
technological processes and products

LO7

Creates engineering models of process plants and processes
capable of simulating various operating conditions of the plants in
the appropriate software

LO9

Implements modern approaches to modeling and designing
industrial processes of organic and petrochemical synthesis using
specialized software packages using the fundamentals of scientific
research methodology in chemistry
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9 Graduate model

Professional standard
"Quality control of oil, gas and their processed products”

MODEL OF A GRADUATE
Competencies (Soft skills, digital skills)
Attributes of a graduate Knowledge Skills
“Teacher (academic staff) | 1. Methods of product | 1. Ensure efficient use of
of higher and (or) | quality control. laboratory equipment -
postgraduate education | 2. Regulatory | organization of work with
institutions No. 591 dated | requirements and quality | equipment, planning its

20.11.2023; Quality control
of oil, gas and their
processed products No. 486
dated 12.06.2022; Oil, gas
processing and
petrochemicals No. 486
dated 12.06.2022.”

The competencies of the
profession "Chemical
Engineering Technologist",
presented in the "Atlas of
New  Professions and
Competencies in  the
Republic of Kazakhstan"

and the Atlas regional
standard competencies
"Engineer for the

processing of oil and gas
waste"

standards.

3. Analysis of test
results.

4. Occupational safety
and health rules.

5. Documentation and
reporting.

6. Methods of personnel
training and
development.

maintenance and modernization,
minimizing downtime.

2. Conduct analysis of test results
and optimize analysis methods -
analysis of the obtained data to
find ways to improve accuracy
and

the effectiveness of laboratory
tests.

3. Assess and eliminate the
causes of errors during testing -
analyze the causes of possible
deviations or errors in test results
and implement measures to
prevent them

Professional skills (hard skills)

1. Conduct testing management to check the quality of oil, gas and their refining products
2. Assess and eliminate the causes of errors during testing - analyze the causes of possible
deviations or errors in test results and implement measures to prevent them

3. Conduct modern methods of calculating technological and structural equipment; analyze
oil refining processes aimed at solving the problem of increasing the depth of oil refining,
improving the quality of the obtained petroleum products

Competencies (Soft skills, digital skills)

S | Attributes of a graduate Knowledge Skills
g § “Teacher (academic staff) | 1. Basic requirements for| 1.  Implementation . of_ the
2 < |of higher and (or) operation and| organization and distribution of
é 2 | postgraduate education | maintenance ~ of  the| work at the installation
= =2 | institutions No. 591 dated | installation 2. Ability to rationally assign
& % | 20.11.2023; Quality control | 2.  Legislative  and| personnel to jobs
7 S lof oil, gas and their |regulatory legal acts,| 3. Implementation of
S 5 | processed products No. 486 | methodological materials administrative and technical
& = | dated 12.06.2022; Oil, gas [on the organization of] management of  production

S processing and | operation, maintenance| activities

petrochemicals No. 486 | and repair 4, Carrying out work on the
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dated 12.06.2022.”

The competencies of the
profession "Chemical
Engineering Technologist",
presented in the "Atlas of
New  Professions and
Competencies in  the
Republic of Kazakhstan"
and the Atlas regional
standard competencies
"Engineer for the
processing of oil and gas
waste"

technological equipment
3. Production capacities,
technical

characteristics,  design
features, purpose and
operating modes of the
installation, its rules
exploitation

introduction of new equipment
and production technology to
improve the efficient operation
of installations

Professional skills (hard skills)

1. Analysis of the quality and properties of raw materials, products, parameters of the
process installations for the development of updated engineering models

2. Modeling of physicochemical processes before conducting technological runs on
technological installations to predict changes in the technological regime and properties of

products

3. Ensuring optimization of the technological mode of installations, analysis, control and
forecasting of the operation of technological equipment and quality indicators of refinery

products

"Teacher (teaching staff) of higher and (or) postgraduate education
organizations" "Quality control of oil, gas and their processed products"

Competencies (Soft skills, digital skills)

Attributes of a graduate Knowledge Skills
“Teacher (academic staff) | 1. Principles of | 1. To involve students in public
of higher and (or) | pedagogical interaction | youth movements and
postgraduate education | with students; organizations;

institutions No. 591 dated
20.11.2023; Quality control
of oil, gas and their
processed products No. 486
dated 12.06.2022; Oil, gas
processing and
petrochemicals No. 486
dated 12.06.2022.”

The competencies of the
profession "Chemical
Engineering Technologist",
presented in the "Atlas of
New  Professions and
Competencies in  the
Republic of Kazakhstan"
and the Atlas regional
standard competencies
"Engineer for the
processing of oil and gas
waste"

Z Strategies and
mechanisms of
communication in the
academic and
professional
environment.

3. Regulatory legal acts
(including the National
Qualifications System)
in the field of higher
education;

4. Mechanisms and
principles of integration
of psychological,
pedagogical and subject
(special) knowledge

2. Involve employers in the

process of training future
specialists;
3. Develop and implement

programs for advanced training
courses for industry employees
in the area of training;

4. Publish relevant articles in the
media at various levels, social
networks

Professional skills (hard skills)
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1. Develop teaching and methodological materials for the disciplines taught, taking into
account the integration of education, science and innovation

2. Take part in the implementation of research and development work/creative projects

3. Involve undergraduate and graduate students in research and development work.

4. Interaction with stakeholders of higher and postgraduate education
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EXPERT OPINION
on educational program 7M07138 — "Chemical Technology of Organic
Substances" for 2026-2028
JSC "Kazakh University of Technology and Business named after K.
Kulazhanov"

| This educational program has been developed in accordance with the
requirements of the State Compulsory Standard for Higher and Postgraduate
Education, approved by Order No. 2 of the Minister of Science and H igher Education
of the Republic of Kazakhstan dated July 20, 2022, and also reflects the provisions of
relevant professional standards.

The duration of the master's program in specialty 7M07138 — "Chemical
Technology of Organic Substances" is two years. The goal of this educational
program is to provide specialized education and in-depth training for industrial
specialists. This goal is achieved through the study of specialized courses in all
modules.

From the perspective of an expert representing the chemical industry, it should
be noted that the presented educational program in "Chemical Technology of Organic
Substances" meets the basic needs of the industry. The program addresses current
issues related to modern hydrocarbon processing technologies, the synthesis of
organic compounds, catalytic processes, and the management of chemical
engineering systems.

The program's relevance is driven by the high demand for specialists capable
of addressing challenges related to environmental safety, import substitution of
chemical products, and the transition to sustainable and energy-efficient technologies.
[t is particularly important that the program includes courses on the digitalization of
chemical processes and the use of software for modeling and optimization of
production. A positive aspect is the availability of on-site practical training, which
allows students to participate in solving real-world production problems.

We believe that the disciplines of the educational program and the catalog of
elective courses for specialty 7M07138 — "Chemical Technology of Organic
Substances" submitted for approval are sufficiently developed, logically
interconnected, and aimed at developing students' practical skills and abilities in the
field of study.

This educational program has high potential for training specialists capable of
working effectively in chemical plants andi

.\ Satbaev, Director of the Astana

Expert: ©.C M1 - '
cessing of Mineral Raw Materials,

Branch of the National Cen gg,f
Doctor of Engineering, Prof ST
Kazakhstan ¢




EXPERT OPINION

on the Educational Program "7M07138 — Chemical Technology of Organic
Substances" for 2026-2028

Educational program 7MO07138 — "Chemical Technology of Organic
Substances" was developed in accordance with the requirements of the State
Compulsory Standard for Higher and Postgraduate Education, approved by Order No.
2 of the Minister of Science and Higher Education of the Republic of Kazakhstan
dated July 20, 2022, and is also based on the professional standards: "Oil and Gas
Refining," "Quality Control of Oil and Petroleum Products," and "Management of Oil
and Gas Refining and Sales."

The relevance of this educational program is determined by the need to train
specialists with in-depth knowledge in organic synthesis, engineering chemistry,
process design, and production management systems.

The goal of this educational program is to develop students' professional,
analytical, and managerial competencies and critical thinking skills, enabling them to
participate in scientific research and innovation. This is necessary for solving
research, design, and production problems in the chemical and petrochemical
industries and for the technological modernization of the chemical industry. The
program's curriculum covers modern methods of organic synthesis, catalysis, process
design, engineering analysis, and environmental assessment of production processes.

The program also provides in-depth study of digital technologies in chemical
engineering systems. Practical training is provided at research institutes and
manufacturing facilities, facilitating the practical application of theoretical knowledge
and strengthening the university's ties with industry.

This educational program is recommended for implementation as it aims to
train competitive specialists capable of effectively solving scientific and applied
problems, as well as developing and implementing innovative solutions in the
chemical engineering industry at a modern level. The program is relevant and in
demand in the labor market and aligns with current trends in chemical engineering.

Expert:

Head of the Chemical Products
Development Directorate

of JSC "Kazakhstan Industry and

Export Center "QazIndustry" W =T Zhatkanbaev E.E.



EXPERT OPINION
on educational program 7M07138 — ""Chemical Technology of Organic
Substances' for 2026-2028
JSC "Kazakh University of Technology and Business named after K.
Kulazhanov"

The master's program "7M07138 — Chemical Technology of Organic
Substances" meets the requirements of the State Compulsory Standard for Higher
and Postgraduate Education, approved by Order No. 2 of the Minister of Science
and Higher Education of the Republic of Kazakhstan dated July 20, 2022, and also
reflects the provisions of relevant professional standards.

The goal of the educational program is to provide specialized education and
in-depth training of highly qualified specialists for the chemical industry. This goal
is achieved through the study of specialized courses in all modules.

From an academic perspective, this master's program demonstrates a balanced
combination of fundamental training and practice-oriented disciplines. Particular
attention is paid to modern areas of organic chemical engineering, including organic
synthesis, catalysis, environmentally friendly technologies, and scientific methods
for studying materials and products. The program includes courses on the
digitalization of chemical processes and the use of software for modeling and
optimization of production.

The program is structured according to a scientific approach, from
fundamental chemical and physicochemical principles to applied problems. This
allows students to integrate into scientific activities from the early stages of their
studies.

One of the significant advantages is the research component of the
educational trajectory. Master's students will be involved in scientific work that has
potential for publication and implementation.

The program demonstrates a high degree of scientific maturity and promises
to train highly qualified research practitioners. It is recommended for
implementation and can serve as a model for similar master's programs in chemical
engineering.
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EXPERT OPINION
on the educational program 7M07138 — "Chemical Technology of
Organic Substances' for 2026-2028
JSC "Kazakh University of Technology and Business named after K.
Kulazhanov"

The educational program and catalog of elective courses have been
developed in accordance with the requirements of the State Compulsory Standard
for Higher and Postgraduate Education, approved by Order No. 2 of the Minister of
Science and Higher Education of the Republic of Kazakhstan dated July 20, 2022,
and also reflect the provisions of relevant professional standards.

The goal of the educational program is to provide specialized education and
in-depth training of highly qualified specialists for the chemical industry. This goal
is achieved through the study of specialized courses in all modules.

From an academic perspective, this master's program demonstrates a
balanced combination of fundamental training and practice-oriented disciplines.
Particular attention is paid to modern areas of chemical engineering of organic
substances, including organic synthesis, catalysis, environmentally friendly
technologies, and scientific methods for studying materials and products. The
program includes courses on the digitalization of chemical processes and the use of
software for modeling and optimization of production.

It is important to note that the presented educational program in the
"Chemical Engineering of Organic Substances" program meets the basic needs of
the industry. The program addresses current issues related to modern hydrocarbon
processing technologies, the synthesis of organic compounds, catalytic processes,
and the management of chemical engineering systems.

The disciplines of the educational program and the catalog of elective
courses for specialty 7M07138 — "Chemical Engineering of Organic Substances"
submitted for approval are well-developed, logically interconnected, and aimed at
developing practical skills and abilities in the student in the ficld of study.

The program demonstrates a high degree of scientific maturity and is
promising for the training of highly qualified research practitioners. Recommended
for implementation and can serve as a model for similar master's programs in
chemical engineering.

Expert:

Karaganda National Research
University named after E.A. Buketov,
Doctor of Chemical Sciences,

Research Professor
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EXPERT OPINION
on educational program 7M07138 — "Chemical Technology of Organic Substances"
for 2026-2028
JSC "Kazakh University of Technology and Business named after K. Kulazhanov"

The Master's degree program "Chemical Technology of Organic Substances" is
relevant and in demand in the current context of the development of the chemical,
petrochemical, pharmaceutical, and processing industries of the Republic of Kazakhstan.
The program's content aligns with current trends in science, technology, and the state's
industrial and innovation policy, which is focused on developing highly qualified personnel
for the chemical engineering sector of the economy.

The educational program is designed to train master's students with fundamental
knowledge in organic chemistry, chemical technology of organic substances, catalytic
processes, petrochemistry, polymer technology, and hydrocarbon processing, as well as
modern skills in the design, modeling, and optimization of chemical engineering processes.

The program's research component is particularly important. Master's students
acquire skills in planning and conducting scientific research, processing and interpreting
experimental data, working with modern laboratory equipment, preparing scientific
publications, and presenting research results. This contributes to the development of
specialists capable of solving scientific and technological problems at a modern level and
participating in innovative projects.

The practical focus of the educational program is noteworthy. The program's
professional internships and research internships allow master's students to consolidate their
acquired knowledge and acquire practical skills in real-world production and research
environments.

The program's relevance is also driven by the need to develop high-value-added
production in Kazakhstan, deep processing of hydrocarbon and organic raw materials, the
implementation of environmentally friendly and resource-saving technologies, and the
development of "green" chemistry and innovative materials. Therefore, training master's
students in "Chemical Technology of Organic Substances" is essential for ensuring the
country's sustainable industrial development.

Overall, the educational program is recommended for implementation in higher and
postgraduate educational institutions in the Republic of Kazakhstan and can be positively
assessed as modern, practice-oriented, and aligned with the country's strategic priorities for
the development of science, education, and industry.

Bakibayev A.A., Professor, Department of
omsk State University, Doctor of Chemical




International Academic Advisor Confirmation/ llerenaik kenecminin KaTeicybt/
Yuacrue 3apy0eKHOT0 KOHCYAbTAHTA

Educational Program/ 7M07138 Chemical technology of organic substances/

binim Gepy Garnapnamacsy/ TM07138 OpraHukanbiK 3aTTapablH XHMHAIBIK TEXHOIOTHACHI/

OGpazoBarensHas nporpamma TM07138 Xumuueckas TEXHOJIOTHS OpPraHu4ecKux
BEILECTB

Level/ Master's /

Hopexeci/ MarucTp (FeUIBIMA-TIEAArOruKaibiK OarbiT)/

Ypogens / MarucTp (HayuHO-N€IaroruyecKoe HanpaBieHHE)

International Academic Advisor/ Khudaiberdieva Dilfuza Bakhramovna /
[leTenmik akageMHsIIBIK KeHeci/ Xynaiitbepmuena undysa baxpamksize /

3apyOexHbIH KOHCYJIBTAHT Xynaiibepauesa Aundysa baxpamoBna
Academic degree/ Doctor of Technical Sciences/
Feueivu napexe/ TexHuka FBUIBIMIAPBIHBIH JOKTOPBI/
VYuenas cTeneHb JIOKTOp TEXHHYECKHX HAYK

Position/ Jlaya3smMel/ JIo/DKHOCTB Professor/ITpodeccop/IIpodeccop

University/ Tashkent Institute of Textile and Light Industry /

Yuusepcurter/ TamikeHT TOKbIMA XKOHE JKEHIJ OHEPKACill HHCTHTYTHY/

YHHBEPCHTET TamkeHTCKHH HHCTUTYT TEKCTHILHOM M JIETKO#
MPOMBIIIIEHHOCTH

Country/ En/ Ctpana Uzbekistan /O36excran /Y36ekucran

Approved/ Kemicinai/ CorniacoBano

The educational program has been reviewed and approved. The updated content of the
educational program, the sequence of courses, and the revised learning outcomes (LO) have been
developed in accordance with modern academic approaches.

Binim Gepy OGarnmapnamackl KapacTeIpbuibin, Kemicimai. bimim Gepy GarzapramachiHbIH
JKAHAPTHUTFAH Ma3MYHBI, TISHAEPAI OKY PeTTLIiri jkome aHapThutraH oKy HoTmkenepi (OH)
3aMaHayH aKaJeMHUsUIBIK Taciiiepre caifkec a3ipueni.

O6pasoBaTenbHas MpOrpaMMa pacCMOTpPeHa M COIJIacoBaHa. AKTyalH3HPOBAaHHOE
cojepikanue 06pa3oBaTeNbHON TPOrpaMMBbl, MOCIEI0BATENBHOCTE H3YYCHHS JHCIMIUIMH H
obHOBIeHHBIe pe3yiabrarel  oOydenus (PO) MUPOBAHBI  C  yYETOM COBPEMCHHBIX
aKaJIeMHYECKHX MOIX0JIO0B. g

International Academic D. Khudai!

Advisor/ _ . (Date/
Ll_le'renn.lK akaneMusibiK  J1. XynauQey Kyni/
KeHecti/ \

3apy0OeKHBIH KOHCYIBTaHT J1. XynaiiGepigend |\ Hama)
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