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Preface

The educational program "6B07117 Chemical technology of organic substances" was
developed in accordance with the State Compulsory 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 professional standards (if any).

The program also takes into account the competencies of the professions “Innovation
Technologist,” “Technologist for the Production of Rubber, Polypropylene, Rubber Products and
Plastics from Coal,” “Laboratory Chemist for the Development of New Materials,” and “Chemical
Technologist for Coal Processing,” presented in the “Atlas of New Professions and Competencies in
the Republic of Kazakhstan,” as well as the competencies of the regional atlas standard “Digital
Laboratory Technician for Quality Control in the Oil and Gas Industry.”

The educational program "6B07117 Chemical technology of organic substances" was approved at
Academic Qualityon"22 " e7, 0£¢, protocol No. 2
Chairman E.B. Askarbekov

The educational program "6B07117 Chemical technology of organic substances" was approved at the
meeting of the Commission on Academie Quality of the Faculty on "2/ " /2. 2025~ protocol NQB//

Chairman B.A. Serimbetov

The educational program "6B07117 Chemical technology of organic substances" was developed and

discussed at the meeting of the department "Chemisfry, Chemical Technology and Ecology" dated
gt 202, protocol Ne.. 7 M

Head of the department J. T. Nurtai

/SN
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1 Passport of the educational program

International Standard 6
Classification of  Education
(ISCED) level

National Qualification Framework 6
(NQF) level

Sectoral Qualifications Framework 6
(SQF) level

Code and name of the field of
education

6B07- Engineering, manufacturing and construction industries

Direction of training

6B071 - Engineering and engineering affairs

Number and name of the group of
educational programs

6B06 — Chemical Engineering and processes

Code and name of the educational
program (EP

6B07117 Chemical technology of organic substances

Educational program profile

Higher engineering education

goal of the educational program

Training of highly qualified graduates of chemical technologists
in the field of organic and petrochemical production technology,
with deep professional and social competencies, in demand in
almost all sectors of the market economy and competitive in the
international space.

completion  criterion of an

educational program

At least 240 academic credits, including all types of student
learning activities

language of instruction of the
educational program

Kazakh, Russian

Distinctive  features of  the

educational program

Partner University

2 Qualification characteristics of a

graduate of an educational program

Degree awarded

Bachelor
technology of organic substances"

in the educational program "6B07117 Chemical

Field of professional activity |Oil

hydrogeology, mining, science and education

refining, petrochemistry, polymer processing, geology,

Types of professional
activities

Bachelors in the specialty 6B07117 - Chemical technology of
organic substances can perform the following types of professional
activities:

- organizational and technological activities;

- production and management;

- project activities;

- research activities

- educational (pedagogical) activities




Types of  professional
activities

Organizational and technological activities:

- organization and implementation of incoming inspection of raw
materials from the standpoint of the possibility of production and
processing of organic substances;

- assessment of the composition and properties of the initial raw
materials in order to be able to develop new technological processes
that ensure high quality;

- analysis of ways to improve and modernize process lines and
equipment in order to implement highly efficient technological
processes for the production and processing of organic substances;
Production and management:

- organization of the team's work in the conditions of existing
production;

- implementation of technical control;

Project activities:

- design of new and modernization of existing process flow
diagrams, selection of process parameters, calculation of equipment
selection;

- development of design and estimate documentation ensuring the
effectiveness of design solutions;

- analysis and evaluation of alternative options for the process flow
diagram and individual units based on the extensive use of
mathematical models.

Research activities:

- planning and conducting research in the field of chemical
technology of organic substances;

- modeling and optimization of production facilities and process flow
charts;

- analysis of scientific and technical literature and conducting patent
searches.

Educational (pedagogical) activities:

- teaching young people chemistry and technology of processing
organic substances;

- educating the younger generation in pedagogical and industrial
activities

Object of professional activity

The objects of professional activity of graduates are: enterprises for
the production of organic processing of oil, gas, coal, production of
synthetic fibers, solid and liquid rocket fuels, for the extraction of
hydrocarbon raw materials and their preparation for transportation;
research and design industry institutes; secondary technical
educational institutions; defense enterprises

Functions of professional
activity

A bachelor in his/her professional activity performs the following
functions:

- Providing support for the technological process and monitoring the
operation of technological facilities and structural divisions of an oil
and gas refining organization (production)

production)

- Ensuring normal operation of equipment and devices under the




control of the laboratory

- Organization of product testing

- Technical support for quality control activities

- Organization of measures to identify substandard products

- Organization of timely and high-quality implementation of the
laboratory control schedule

3 Requirements for the content of the educational program

Name of cycles and disciplines Workload in academic credits

Cycle of general education disciplines (GED) 56
Required component 51
University component 3

Cycle of basic disciplines (BD) 82
University component 38
Component of choice 44
Professional practice 7

Cycle of major disciplines (MD) 75
University component 5

Component of choice 70
Professional practice 12
Final assessment 8

Total 240

4 Additional educational programs (minor)

4.1 Minor «Modern aspects of artificial intelligence application»

Name of disciplines Workload in academic credits
Introduction to Artificial Intelligence (Minor) 5
Development of Artificial Neural Networks (Minor) 5
Artificial Intelligence in Object Management (Minor) 3
Total 15

5 Competency map of the educational program «6B07117 Chemical Technology of Organic
Substances»

Competence map of the Learning Learning Outcome (according to Bloom's
educational program outcome code Taxonomy)
Behavioral skills and GEK; Forms a system of general competencies that
personality traits ensure the socio-cultural development of the future
(Softskills) specialist's personality, based on the formation of

their worldview, civic, and moral stance, oriented
towards a healthy lifestyle.

GEK3 Promotes the development of information literacy
through the mastery and use of modern
information and communication technologies in
all areas of activity.

LO; Applies methods of economic and financial
planning, knowledge in the field of the legal
system, anti-corruption culture, using key




economic and legal principles of financial literacy
and entrepreneurship in practical activities.

Digital competencies
(Digital skills)

GEK,

Capable of communication in both oral and written
forms in Kazakh, Russian, and foreign languages to
solve tasks related to interpersonal, intercultural,
and professional communication

Professional skills
(Hardskills)

LO2

Has mastered modern mathematical methods and
means of modeling chemical-technological
processes, principles of depicting objects and
general drawing rules for solving spatial problems
and reading drawings using computer technologies.

LO3

Applies methods of planning, conducting and
analyzing scientific experiments to study chemical
systems, physical and chemical processes and the
synthesis of organic compounds, explaining the
behavior of substances under various conditions.

LO4

Ensures occupational safety and management of oil
and gas processing operations with consideration of
sustainable development and environmental safety.

LOs

Applies the advances of natural compound
chemistry for the processing of organic substances
and the synthesis of pharmaceuticals.

LOs

Carries out the analysis, design, and optimization
of processes and equipment in chemical-
technological schemes of organic synthesis based
on comprehensive knowledge of the methods and
principles of chemical technology, taking into
account the selection of available raw material
sources.

LO7

Supports the technological process, the work of
technological facilities and structural divisions of
oil and gas processing enterprises, using methods
of process-technological parameters in the
implementation of  chemical-technological
processes.

LOg

Conducts laboratory analysis and testing of
samples of oil and oil products, with the
development and execution of technical
documentation on the quality control of oil, gas and
their processed products, using qualitative,
quantitative and physicochemical methods of
analysis.

LOog

Uses technologies for obtaining and processing
polymers, their physical and chemical properties,
methods for producing plastic materials, as well as
modern analytical approaches to studying their
characteristics for the use of high-molecular
compounds with specified properties in various
industries.

LO1o

Applies basic laws of physics, thermodynamics,
effective methods of processing secondary energy
resources, design and operation of technological




equipment, as well as modern methods of
application ~ of  artificial  intelligence  for
development, optimisation, —automation of
chemical-technological processes of chemical
industry.

LO1

Studies the chemical composition of various fuels,
technologies for the preparation of solid fossil
fuels, the main directions of their thermal
processing, semi-coking and high-temperature
coking processes, obtaining technology for
Jubricants and synthetic fuels, environmental
protection issues and the creation of possible waste-
free processes.
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EXPERT OPINION
on educational program 6B07117 — "Chemical Technology of Organic
Substances'' for 2026-2030
JSC "Kazakh University of Technology and Business named after K.
Kulazhanov"

Educational program 6B07117 — "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 also reflects the provisions of relevant
professional standards.

The duration of the bachelor's degree program in specialty 6B07117 —
"Chemical Technology of Organic Substances" is 4 years. The total workload of
theoretical training, including the study of general, basic, and specialized
disciplines, is 240 credits and includes all types of classroom and independent work.

The program's goal is to provide specialized education and advanced training
for specialists in the chemical and petrochemical industries. This goal is achieved
through the study of specialized courses across all modules. The educational
program aims to prepare highly qualified graduates in chemical engineering in the
field of organic and petrochemical production technology, with deep professional
and social competencies that are in demand in virtually all sectors of the market
economy and internationally competitive.

I believe that the disciplines of the educational program and the catalog of
elective courses for specialty 6B07117 — "Chemical Technology of Organic
Substances" submitted for approval are sufficiently developed, logically
interconnected, and aimed at developing practical skills and abilities in students in
the field of the course.

For the development of the educational program and the comprehensive
educational activity, the proposed disciplines represent broad opportunities for
training highly qualified specialists in chemical engineering in line with modern
trends in the development of chemical science and production, as well as the needs
of Kazakhstan's petrochemical clusters and national research centers. This
educational program is recommended for implementation as it provides a
sufficiently high level of theoretical and practical training for qualified chemical
engineers c.:f Ehfeffectively addressing challenges arising in their professional
dC[lVltlE}S" i b ne&d ‘of Chem1cal Technology of Organic Substances."

Expe : Lu N. Yu., Deputy Director for Research,
Brancli the 7 sChemical-Metallurgical Institute of the National Center
for a';v,-. ‘L’ed }gfgceskfngdf Mineral Raw Materials, Ph.D.
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EXPERT OPINION
on the educational program 6807117 — "Chemical Technology of
Organic Substances" for 2026-2030
JST "Kazakh University of Technology and Business
named after K. Kulazhanov"

The 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 Higher
Education of the Republic of Karakhstan dated July 20, 2022, and also reflects the
provisions of relevant professional standards.

The total workload of theoretical training, including the study of general,
basic, and specialized disciplines, is 240 credits and includes all types of classroom
and independent work. The duration of the bachelor's degree program in specialty
6BO7117 —"Chemical Technology of Organic Substances" is 4 years.

The goal of the educational program is achieved through the study of

specialized courses in all modules. The educational program is aimed at training
highly qualified graduates in chemical engineering in the field of organic and
petrochemical production technology, with deep professional and social
competencies that are in demand in virtually all sectors of the market economy and
competitive internationally.
[ belicve that the disciplines of the educational program and the catalog of elective
courses for specialty 6B07117 — "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. The
proposed disciplines for the development of the educational program offer
extensive opportunities for training highly qualified specialists with the knowledge
and professional competencies to monitor and improve the production of organic
and chemical products, as well as existing and proven technologies for the creation
of organic subsiances and materials. They also possess a sulficiently sound general
theoretical background and are capable of effectively solving problems arising
during prefessional work in the field of "Chemical Technology of Organic
Substances”, "Chemistry of Natural Compounds" and "Production Technology and
Properties of Solid Fuels.”

Expert:

Karaganda National Research AR

University named afier £.A. Buketov, *";(\‘“'IEP.‘%'“‘

Doctor of Chemical Sciences, (s J- %

Researcl Professor __7 TEY iagg;wm;* yey Marat Kirimbayevich
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EXPERT OPINION

on the Educational Program 6B07117- ""Chemical technology of organic
substances' for 2026-2030

The educational program and the catalog of elective disciplines have been
developed in accordance with the requirements of the State Mandatory Standard of
Higher and Postgraduate Education approved by the Order No. 2 of the Minister of
Science and Higher Education of the Republic of Kazakhstan dated July 20, 2022,
as well as based on the professional standards: “Oil, Gas and Petrochemical
Processing” (No. 224 dated 06.12.2022) and “Quality Control of Oil, Gas and Their
Processed Products” (No. 224 dated 06.12.2022).

The duration of study for the bachelor’s degree educational program 6B07117
— «Chemical technology of organic substances» is 4 years. The total academic
workload of the educational program is 240 academic credits and includes general
education, basic and major disciplines, as well as all types of classroom and
independent work of students.

The purpose of the educational program is to train highly qualified specialists
for the chemical, petrochemical, and oil and gas processing industries. This goal is
achieved through the study of specialized disciplines aimed at developing
professional competencies, practical skills, research abilities, and engineering
thinking.

The educational program is focused on training competitive graduates in the
field of chemical technology of organic substances who possess modern
professional and social competencies and are BoctpeGosansl in both domestic and
international labor markets.

The disciplines included in the educational program and the catalog of
elective disciplines submitted for approval are relevant, logically interconnected,
comply with modern industry requirements, and are aimed at developing students’
practical skills and professional competencies.

During the development of the educational program and the catalog of
elective disciplines, such courses as “Introduction to the Specialty” and
“Fundamentals of Chemical-Technological Production Design” were proposed to
improve the quality of specialist training. These disciplines ensure the formation of
theoretical knowledge and practical skills necessary for solving professional tasks in
the field of chemical technology of organic substances.

Based on the conducted expert evaluation, we conclude that the educational
program 6B07117 - «Chemical technology of organic substances» meets the modern
requirements of the higher education system and can be recommended for
implementation.

Expert:
Head of the Chemical Products
Development Directorate

of JSC "Kazakhstan Industry and /
Export Center "QazIndustry" %J/—/—L Zhatkanbaev E.E.



EXPERT OPINION
on educational program 6B07117 — "Chemical Technology of Organic
Substances" for 2026-2030 JSC "Kazakh University of Technology and
Business named after K. Kulazhanov"

Educational program 6B07117 — "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 also reflects the provisions of relevant professional
standards.

The duration of the bachelor's degree program in specialty 6B07117 —
"Chemical Technology of Organic Substances" is 4 years. The total workload of
theoretical training, including the study of general, basic, and specialized disciplines,
is 240 credits and includes all types of classroom and independent work.

The program's goal is to provide specialized education and advanced training
for specialists in the chemical and petrochemical industries. This goal 1s achieved
through the study of specialized courses across all modules. The educational program
aims to prepare highly qualified graduates in chemical engineering in the field of
organic and petrochemical production technology, with deep professional and social
competencies that are in demand in virtually all sectors of the market economy and
internationally competitive.

[ believe that the disciplines of the educational program and the catalog of
elective courses for specialty 6B07117 — "Chemical Technology of Organic
Substances” submitted for approval are sufficiently developed, logically
interconnected, and aimed at developing practical skills and abilities in students in the
field of the course.

For the development of the educational program and the comprehensive
educational activity, the proposed disciplines represent broad opportunities for
training highly qualified specialists in chemical engineering in line with modern
trends in the development of chemical science and production, as well as the needs of
Kazakhstan's petrochemical clusters and national research centers. This educational
program is recommended for implementation as it provides a sufficiently high level
of theoretical and practical training for qualified chemical engineers capable of
effectively addressing challenges arising in their professional activities in the ficld of
"Chemical Technology of Organic Substances."

ﬁ acv, Director of the Astana
ng of Mineral Raw Materials,
the State Prize of the Republic of
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EXPERT OPINION
on the educational program 6B07117 — "Chemical Technology of Organic
Substances" for 2026-2030
JSC "Kazakh University of Technology and Business named after K.
Kulazhanov"

The educational program's content is aligned with current trends in chemical
engineering, the industrial and innovative development objectives of the Republic of
Kazakhstan, and the needs of the domestic labor market.

The program is designed to develop students' fundamental knowledge in general,
organic, physical, analytical, and colloidal chemistry; chemical engineering processes and
apparatus; chemical engineering of organic substances; petrochemistry; polymeric
materials; industrial organic synthesis; and methods of product quality control and
environmental safety.

The practical nature of the educational program is particularly important. Students
acquire skills in conducting chemical engineering calculations, developing process flow
diagrams, selecting equipment, analyzing raw materials and finished products, conducting
laboratory and research work, and evaluating the technological and environmental
parameters of production processes. A significant advantage of the program is the inclusion
of practical training, which allows students to consolidate theoretical knowledge in a real-
world production environment.

The graduate competency model is developed taking into account professional
standards and employer needs. Graduates of the program are capable of pursuing production
and technological, organizational and managerial, research, and project-based activities. It
is worth noting that the program develops students' critical thinking skills, professional
communication, academic mobility, and independent research.

The relevance of this educational program stems from the economic need of the
Republic of Kazakhstan for chemical engineering specialists for petrochemical enterprises,
organic raw material processing, polymer production, paints and varnishes, reagents,
pharmaceuticals, and other areas of the chemical industry.

Based on the analysis, it can be concluded that the bachelor's degree program
"Chemical Technology of Organic Substances" meets the current requirements of the higher
education system of the Republic of Kazakhstan, possesses high practical and scientific
significance, ensures the development of professional competencies necessary for graduates
to succeed in the chemical and petrochemical industries, and can be recommended for
implementation in higher and postgraduate educational institutions of the Republic of
Kazakhstan.

Bakibayev AA Professor Department of




International Academic Advisor Confirmation/ Ierenik KeHecmiHin KATBICYbI/
Yuacrne 3apyGe:kuore KoHcyabTaHTa

Educational Program/ 6B07117 Chemical technology of organic substances/

Bimim Gepy Garnapnamacsy/ 6B07117 Opranukansik 3aTrapabie XUMHSIIBIK TEXHOIOTHICH/
Ob6pazopartensHas porpaMma 6B07117 Xumugeckast TEXHOIOTHS OPraHUUECKHX BEIECTB
Level/ Napexeci/ Yposenn Bachelor/baxanasp/bakanasp

International Academic Advisor/ Khudaiberdieva Dilfuza Bakhramowna /

Werennix akaneMusanblK - Xynaitbepauera Jundysa baxpamkpizst /
KeHeci/

3apyOeXHBIH KOHCYIBTAHT Xynaitbepmuesa Mundysa baxpamosna
Academic degree/ Doctor of Technical Sciences/

Peinmemvum jrapese/ Texnuka FEUTBIMIAPBIHBIH OKTOPEL/
VYuenas crenens JIOKTOp TEXHUYECKHX HAYK

Position/ Jlayasevey/ lomxsocts  Professor/ Hpodeccop/ Tpodeccop

University/ Tashkent Institute of Textile and Light Industry/

Yuuepcurer/ TamkeHt TOKBIMA JKOHE JKEHUI OHEPKICIl HHCTHTYTEY/

VHurepcuret TamkenTckuif ~ HHCTHTYT  TEKCTHILHOH M JIETKOd
IIPOMBIIIIEHHOCTH

Country/ En/ Ctpana Uzbekistan /O30excran /Y 36exucran

Approved/ Keaiciami/ Cortacosano

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.

bimim Gepy Oarmapnamacel KapacTHIPBUIBIL, Keticimmi. Bimim Gepy GarmapmamachIHBIN
JKAHAPTHUFAH MasMYHBL, TOHIEPHl OKy PETTUIIri *oHe >KaHapThUIFaH OKy Hotumienepi (OH)
3aMaHayH aKaJeMUsIIBIK TOCUIIEpPre CaUKec a31piueHIl.

ObpaszoBarensHass [porpaMmMa paccMOTpeHA M COMIacoBaHa. AKTyaTH3HPOBAHHOC
cozepikanpe 00pa3’oBaTENBHOH NPOrpaMMEl, IOCIENOBATENBHOCTh HM3YUCHHS JUCLMIUIMH H
oOHOBJICHHBIE pe3ynbrarl o0yuenus (PO) cdopmupoBaHEl ¢ y4eTOM COBPEMEHHBIX

AKaOEMHYECKHX ITIOOX0O0B.

International Academic Advisor/  D. Khudaibg

éﬁﬁgum/ (Date/
] . j= 2
[lerennix akaneMusneik keHecmi/ [J[, Xymai6 Lot ,
‘ et/ Kyni/
v s i &,4’ v < v ¢ /
3apyOesKHpIif KOHCYJIBTAHT . Xyﬂaﬂ6ep SR> Jama)

Seal/ MO/ MIT
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