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Module Title:

M1 History and Philosophy of Science

Semester(s) in which the
module is taught:

1 semester

Person responsible for the
module:

Candidate of Philosophical Sciences, Associate Professor Zhienbekova
AA.

Language:

Russian, Kazakh

Relation to the curriculum:

Basic discipline, university component

Teaching methods:

Lecture,seminars

Workload (including contact
hours, self-study hours):

Total work load — 120 hours:

Lectures — 30 hrs; Seminars — 15 hrs; Current Independent Work (IW) —
50 hrs; Intermediate IW — 10 hrs; Guided Independent Work (with teacher)
— 15 hrs.

Number of credits:

4 ECTS

Prerequisites (conditions) for
admission to the module:

Bachelor's modules: Philosophy, Modern History of Kazakhstan

Module Objectives / Expected
Learning Outcomes:

The goal is to provide undergraduates with in-depth knowledge about the
stages of development of the history and philosophy of science, the place
and role of scientific knowledge, cognitive models, principles and methods
of scientific knowledge.

Once undergraduates have completed this course, they should be able to:

- recognize the forms and methods of pre-scientific, scientific and non-
scientific knowledge, as well as modern methods of knowledge;

- choose ways to solve problems that arise in the course of research
activities and require in-depth professional knowledge;

- discussthe collective choice of necessary research methods in practical
classes, with a critical analysis and understanding of the realities of
modern theory and practice based on the methodology of natural science
cognition;

- organize and comprehensively investigate the features of the
classification of sciences in the modern world,;

- present a creative scientific report on the search for features of studying
knowledge about science.

Content:

Lecture Content: History and philosophy of natural and technical sciences.
Modern European science Science in culture and civilization, the
emergence of science, its historical dynamics, the structure of scientific
knowledge, philosophical problems of specific sciences. Communication
technologies of the XX-I century and their role in modern science.
Philosophical problems of the development of modern global civilization.
Modern topical methodological, methodological and philosophical
problems of natural and social sciences and humanities, as well as special
branches of scientific knowledge in accordance with the specialization of
undergraduates.

Seminar: The subject of the history and philosophy of science.ldeological
foundations of science.Functions of the philosophy of science.The
emergence and development of science.New European science.The main
concepts and directions of the non-classical and post-non-classical stages
of science development.Structural levels of scientific knowledge.Science
as a profession.Philosophical foundations of science and the scientific
picture of the world. Scientific traditions and scientific revolutions.11.
History and philosophy of natural and technical sciences.History and
philosophy of social sciences and Humanities.Philosophical problems of
the development of modern global civilization.

Forms of exam/assessment:

Current control - reports on individual research of modern methods of pre-
scientific, scientific and extra-scientific cognition with collective




discussion; collective reports and discussions on practical research realia
of modern theory and practice based on the methodology of natural
science cognition; presentations of scientific reports on the search for
features of studying knowledge about science, glossaries, abstracts, oral
surveys.

Final control-exam

Training and examination
requirements

During the semester, the master's student must complete the tasks
according to the syllabus and score min 30, max 60 points, and score min
20, max 40 points on the exam.

The list of literature to read

1.Kokhanovskiy V.P. Osnovy filosofii nauki. M. Feniks. 2010g.
2.1Istoriya i filosofiya nauki. Pod redaktsiyey Kryaneva YU.V., Motorinoy
L.Ye. M.: Infra-M, 2011g.

3. Lipkina A.l. Filosofiya nauki. -Moskva. 2009g.

4. Myrzaly S.K. Istoriya i filosofii nauki.- Almaty, 2014.(kaz.yaz)
5.Martynov M. I., Kravchenko L. G.Filosofiya: kurs intensivnoy
podgotovki.- Minsk : TetraSistems, 2012. — 304 s.




Module Title:

M2 Foreign Language (Professional)

Semester(s) in which the
module is taught:

1 semester

Person responsible for the
module:

PhD, Associate ProfessorA.N. Zhorabekova

Language: English
Relation to the curriculum: | Basic discipline, university component
Teaching methods: Practical

Workload (including
contact hours, self-study
hours):

Total work load — 120 hours:
Practical — 45 hrs; Current Independent Work (IW) — 50 hrs; Intermediate IW
— 10 hrs; Guided Independent Work (with teacher) — 15 hrs.

Number of credits:

4ECTS

Prerequisites (conditions)
for admission to the
module:

Bachelor's modules: Foreign Language 1, 2, Professionally Oriented foreign
language

Module Objectives /
Expected Learning
Outcomes:

The goal is to develop a foreign language competence in the field of
professional communication.

Once undergraduates have completed this course, they should be able to:

- master the strategy and tactics of building a communicative act,
competently builds speech intonation, relying on lexical sufficiency in the
framework of speech topics and grammatical literacy;

- confidently apply oral and written communication for scientific, academic
and business communication (for example, a report at a conference,
presentation, debate, round table, exhibition, advertising, etc.in a foreign
language;

- adequately express their communicative intentions with the correct selection
and appropriate use of appropriate language tools, taking into account their
compliance with the socio-cultural norms of the language being studied;

- master the techniques of linguistic description and analysis of the causes
and consequences of events in texts of a scientific and public nature; -
systematizes the conceptual foundations of understanding the communicative
intentions of the partner, the authors of texts at this level,

- classify the levels of using real facts, references to authoritative opinions;
Speech behavior is communicative and cognitively justified

; - analyze a large amount of foreign-language information in order to collect
material for writing a master's thesis or its section in a foreign language

; - express possible solutions in a foreign language use of reasoned
information

- compare and choose forms and types of speech / communication that
correspond to the communicative intention, with a logical construction that is
adequate to the type of speech; complies with the socio-cultural norms of the
language being studied

Content:

Studying the subject area of the specialty in a foreign language corresponding
to level B2, C1.

Reading. Improvement of reading skills: mastering the main types of reading
(introductory, study, viewing, search) of foreign-language original sources
with varying degrees of content coverage. Formation of the ability to isolate
basic semantic blocks in the material, determine logical connections between
them, critically comprehend and analyze text fragments depending on
specific characteristics and target setting.

Writing. Development of skills in preparing written reports on scientific
topics in the specialty: scientific report, theses on the topic of scientific
research, poster report, referencing of original sources in a foreign language,
annotation of scientific text, summary. Basic principles of business writing,
preparation of written documentation for international scientific cooperation.
Listening. Listen to authentic professionally-oriented materials with native
speakers ' speech in audio and video recordings. Understanding the general




content of authentic records. Listening to lectures and messages containing
professional information.

Speaking. Development of oral communication skills in the specialty in a
monologue form: a speech with a scientific report, a message, a presentation
of a scientific study. Development of professional oral communication skills
in the form of dialogue / polylogue: scientific discussion, scientific debates,
debates, round-table discussions, use of situational games (casestudies).

Forms of exam/assessment:

Current control: presentations at practical/seminar classes, defense of
homework, defense of the SRS;
Final control-dif.Credit

Training and examination
requirements

During the semester, the master's student must complete the tasks according
to the syllabus and score min 30, max 60 points, and score min 20, max 40
points on the exam.

The list of literature to read

11. V.Batmanova, E. K. Platonova Engineering: collection of texts and
exercises in English: VolgGASU, 2013

2. Campbell Simon. English for the Energy Industry. Oxford Business
English. Express series. Oxford University Press, 2013

3. May P. IELTS. Practice Texts. Oxford University Press, 2013

4. Raymond Murphy “Essential Grammar in Use” third edition, a self-study
reference and practice book for elementary students of English / Cambridge
University Press, 319p

3. Sue Kay and Vaughan Jones / New Intermediate student’s Book + CD-
ROM: Macmillan ELT, Great Britain

4. Oxford University Press / English File (3rd edition) Intermediate Student's
Book

5. Sue Kay and Vaughan Jones / New Intermediate Work book: Macmillan
ELT, Great Britain

6. Oxford University Press / English File (3rd edition) Intermediate Work
book




Module Title:

M3 Psychology of Management

Semester(s) in which the
module is taught:

1 semester

Person responsible for the
module:

PhD Duanaeva S.E.

Language:

Russian, Kazakh

Relation to the curriculum:

Basic discipline, university component

Teaching methods:

Lecture,seminars

Workload (including
contact hours, self-study
hours):

Total work load — 90 hours:

lectures-15 hours; seminars-15 hours; Current Independent Work (IW) — 45
hrs; Intermediate IW — 7.5 hrs; Guided Independent Work (with teacher) — 7.5
hrs.

Number of credits:

3 ECTS

Prerequisites (conditions)
for admission to the
module:

Bachelor's modules: Phylosophy, Current problems and modernization of
public consciousness

Module Objectives /
Expected Learning
Outcomes:

Objective: to study the specifics and basic psychological patterns of
management activities; to develop skills in analyzing management activities; to
improve the efficiency of the organization.

Once undergraduates have completed this course, they should be able to:

- show sociability and socio-psychological competence in professional
activities;

- possess the skills of mental self-regulation;

- conduct a methodological analysis of the problem of personality psychology;
- set and solve psychological problems related to developmentaland
Koppekionncorrectional processesamu in accordance with the requirements of
science and practice;

- show positive thinking and initiative in solving current pedagogical and
research tasks;

- work in a team, offer new motivational solutions to psychological problems
related to professional activities.

Content:

Lecture content: Basic approaches and principles of modern psychological
science, necessary in the professional activity of highly qualified specialists.
Formation of a scientific and theoretical worldview based on fundamental
psychological concepts, development of ideas about psychological science that
reveal the content of the discipline. Formation of skills and abilities in
psychological research of the individual, familiarization with the main methods
of experimental psychological research and the main directions of
psychocorrective work; practical skills, the ability to apply, interpret and draw
up a conclusion based on the results obtained.

Practical exercises:

Psychology as a modern science. Basic methods of psychological
research.Introduction to personality psychology.

Basic theories of personality.Personality and culture, temperament. character,
abilities, and emotions. The activity and its main characteristics. Sensation and
perception. Attention and memory.Imagination, thinking, speech. Facets of
communication: information exchange, interaction.Psychological features of
people's perception and understanding of each other.

Forms of exam/assessment:

Current control: protection of written reports of research work, presentations.
Final control-exam

Training and examination
requirements

During the semester, the master's student must complete the tasks according to
the syllabus and score min 30, max 60 points, and score min 20, max 40 points
on the exam.

The list of literature to read

1.  Gippenreyter
M.:CheRO,2013.-195s.
2. Krylov A.A. Psikhologiya. -M:Prospekt, 2014.-230s.

3.Nemov R.S. Psikhologiya.-M:Prosveshcheniye, 2014, T.1. - 250s.

YU.B.Vvedeniye v  obshchuyu  psikhologiyu.-




4.ZHiinisbekova ZH.A., Koyshybayeva N.I. Uchebnoye posobiye dlya
magistrantov vsekh spetsial'nostey po distsipline «Psikhologiya», Shymkent:
YUKGU, 2016g.-180s.

5.Lawton Jean-Marc. Aga A-Level Psychology: Revision Made Easy .- Hodder
Education, 2017. — 256 p.




Module Title:

M4 Pedagogy and Psychology of Higher School

Semester(s) in which the
module is taught:

1 semester

Person responsible for the
module:

Doctor of Pedagogical Sciences, Professor Almetov N. Sh.

Language:

Russian, Kazakh

Relation to the curriculum:

Basic discipline, university component

Teaching methods:

Lecture,seminars

Workload (including contact
hours, self-study hours):

Total work load — 150 hours:

Lectures-30 hours; seminars-30 hours; Current Independent Work (IW) — 55
hrs; Intermediate IW — 12.5 hrs; Guided Independent Work (with teacher) —
22.5 hrs.

Number of credits:

5 ECTS

Prerequisites (conditions) for
admission to the module:

Bachelor's modules: Philosophy, Current problems and modernization of
public consciousness

Obijective: to develop undergraduates ' skills and abilities to effectively
organize professionaland pedagogical activities at the university based on
modern psychologicaland pedagogical knowledge.

Once undergraduates have completed this course, they should be able to:

- discuss the problems of conducting scientific research in higher education
and anticipate new needs and requirements of education;

- strive for the need for continuous professional developments;

- analyze pedagogical situations and give them justification;

- apply effective university training technologies;

- criticize the existing methods of the pedagogical process;

- organize lectures and practical classes on specialization among students
with the adjustment of the program for a specific educational context.

Module Obijectives /
Expected Learning
Outcomes:

Content:

Lecture Content: Modern paradigms of higher education. The system of
higher professional education in Kazakhstan. Methodology of pedagogical
science. Methodological apparatus of pedagogical research. Professional
competence of a higher school teacher. Organization of the learning process
based on the credit system of higher education. Methods and forms of
training for future specialists. New educational technologies in higher
education. Activities of an adviser, tutor, and office registrar at a university.
Technology of drawing up teaching materials.Higher school as a social
institution of education and formation of a specialist's personality.The
essence and main directions of educational work in higher education
institutions.

Seminar classes: Methodological foundations of higher school pedagogy.A
high school teacher and student is a creatively self-developing individual.
Priority strategies and trends in the development of higher education,
pedagogical patterns, principles and methods.Forms organization of training
at the university. The essence and priority strategies of student education,
Pedagogical innovation and pedagogical monitoringOrganization of the
higher school educational process.Concepts of research, intelligent, and
innovative universities.

Forms of exam/assessment:

Current control: - written materials of independent tasks on the
implementation the implementationoii of the educational concept, theory and
research in a systematic way;

- written defense of materials on the ability to lead and coordinate
educational programs in practical classes with the results of their vision

; - discussions with professional teachers, written surveys.

Final control-exam

Training and examination

requirements

During the semester, the master's student must complete the tasks according
to the syllabus and score min 30, max 60 points, and score min 20, max 40
points on the exam.

The list of literature to read

1. Akhmetova G.K., Isayeva Z.A. Pedagogika: uchebnik dlya magistratury




universitetov. - Almaty: K azak universiteti, 2012.-328 s.

2. Shalgynbayeva K K. Pedagogika. - Astana: izd-vo YENU im Gumileva ,
2016.(na kaz.yaz)

3. Tileuova S.S. Pedagogika vysshey shkoly.- Shymkent, 2013. (ha
kaz.yaz.).

4. MynbayevaA.K., Sadvakasova Z.M. Innovatsionnyye metody obucheniya
ili kak interesno prepodavat'.-Almaty.2010. -174s.




Module Title:

M5.1. Resource-Saving Technologies

Semester(s) in which the module
is taught:

1 semester

Person responsible for the module:

PhD, senior lecturer Karabaev Zh.

Language:

Kazakh

Relation to the curriculum:

Profile discipline, elective component

Teaching methods:

lectures, laboratory classes, practical work

Workload  (including  contact

hours, self-study hours):

Total work load-180 hours:

lectures-30 hours; laboratory-30 hours; practical-15 hours; Current
Independent Work (IW) — 60 hrs; Intermediate IW — 15 hrs; Guided
Independent Work (with teacher) — 30 hrs.

Number of credits:

6 ECTS

Prerequisites  (conditions)  for

admission to the module:

Bachelor's modules: Technology of Organic and Petrochemical
Industries.

Module Objectives / Expected
Learning Outcomes:

The module aims to develop undergraduates ' competencies in modern
methods of improving the efficiency of using raw materials, energy
and materials in the chemical technology of organic substances, with
an emphasis on sustainable development and minimizing
environmental impacts.

After undergraduates have completed this course, they can:

- know the basic principles of resource conservation, methods of
analysis of material and energy flows, modern resource-saving
technologies and regulatory requirements in the field of environmental
protection.

- understand the relationship between technological parameters and
resource efficiency, the principles of energy-saving technologies,
methods of recycling and recycling of waste.

- apply methods of analysis of material and energy flows to assess the
resource efficiency of technological processes, choose the best
solutions to minimize waste and reduce energy consumption.

- analyze the product life cycle (LCA) and identify opportunities for
improving resource efficiency, evaluate the economic and
environmental  feasibility —of  implementing  resource-saving
technologies.

- develop new or upgrade existing technological processes based on the
principles of resource conservation, and offer solutions for waste
management and recycling.

- evaluate the effectiveness of implementing resource-saving
technologies and compliance with regulatory requirements in the field
of environmental protection.




Content:

Lectures: The concept of resource saving in the chemical industry:
principles of waste minimization, closed production cycles and
resource efficiencyimprovement. Analysis of material and energy
flows in technological processes. Process optimization methods:
intensification of heat and mass transfer, catalytic and membrane
technologies, use of by-products. Recycling and utilization of chemical
production waste. Energy-saving technologies: processes with
reduced energy consumption, cogeneration, integration of heat
exchange systems. Development of new catalysts and reactors that
provide higher selectivity and lower feedstock consumption. Product
Life Cycle Assessment (LCA) as a tool for analyzing resource
efficiency. Environmental safety and regulatory regulation in the field
of resource conservation.

Laboratory classes: Study of methods of heat and mass transfer
intensification: study of the influence of various factors on the rate of
heat and mass transfer; comparison of the efficiency of various types of
heat exchange equipment; assessment of the possibility of using
intensified heat exchangers. Research of catalytic processes to increase
selectivity and reduce raw material consumption: synthesis of a
catalyst for the oxidation of ethylene to ethylene oxide; study of the
influence of various factors (temperature, pressure, composition of the
reaction mixture) effect on the selectivity and activity of the catalyst;
assessment of the possibility of reducing the consumption of raw
materials. Study of the processes of recycling polymer waste: sorting
and preparation of polymer waste; research of various recycling
methods (mechanical, chemical, energy).Determination of the energy
efficiency of a gasoline reforming unit: determination of the optimal
mode of operation of the reforming unit; calculation of energy costs
under different operating modes of the unit; analysis of the impact on
environmental indicators; development of recommendations for cost
reduction.

Practical exercises: Development of a closed-cycle technological
scheme for ethylene production. Modeling and optimization of the heat
exchange network of a chemical enterprise: using software for
modeling heat exchange processes; searching for the optimal
configuration of the heat exchange network to reduce energy
consumption. Life cycle assessment (LCA) of polyethylene
production: collecting data on all stages of the product life cycle (from
raw material extraction to recycling); conducting LCA analysis using
specialized software; identifying the most resource-intensive and
environmentally significant stages. Development of a design for an
associated petroleum gas methane recovery unit: analysis of the
associated petroleum gas composition; selection of a methane recovery
method; development of a technological scheme for the installation.

Forms of exam/assessment:

Current control - reports on individual research of modern methods to
scientific, scientific and extra-scientific cognition with collective
discussion; collective reports and discussions on practical research of
the realities of modern theory and practice based on the methodology
of natural science cognition; presentations of scientific reports on the
search for features of studying knowledge about science, glossaries,
abstracts, oral surveys.

Final control-exam

Training and examination
requirements

During the semester, the master's student must complete the tasks
according to the syllabus and score min 30, max 60 points, and score
min 20, max 40 points on the exam.




The list of literature to read

1.Rafeek M, Elwardany M, Nassib AM, Ahmed MS, Mohamed HA,
Abdelaal MR. Sustainable refining: enhancing energy effi-ciency in
crude distillation processes. Chem Eng Process Pro-cess Intensif. 2025.
https:// doi. org/ 10. 1016/j. cep. 2025. 110326.
2.DHeprocoeperarone TeX HOJIOTHUBIPOMBIIIIIEHHOCTH  yaeoHoeAfoni
n A.M., Tsaregorodtsev Yu. N., Petrova A.M., Petrova S. A. Energy-
saving technologies in industry:a textbook. Moscow: Forum: INFRA-
M, 2016, 272 p.

3.Bilonoga Y. L., Stybel V. V., Maksysko O. R., et al. Resource- and
energy-saving technologies in the chemical industry : Scientific
monograph. Riga, Latvia : “Baltija Publishing”, 2022. 264 p.
4.Meshalkin, V.P. Current Theoretical and Applied Research on
Energy- and Resource-Saving Highly Reliable Chemical Process
Systems Engineering. Theor Found Chem Eng 55, 563-587 (2021).
https://doi.org/10.1134/S004057952104031X

5.Kostikova N.A., Glukhan E.N., Kazakov P.V., Antonova M.M.,
Klimov D.l. Assessment of resource-saving technologies in low-
tonnage chemical industries for compliance with best available
technologies principles. Fine Chemical Technologies. 2023; 18(3):
187-218. https://doi.org/10.32362/2410-6593-2023-18-3-187-218



https://doi.org/10.1134/S004057952104031X
https://doi.org/10.32362/2410-6593-2023-18-3-187-218

Module Title:

M5.2 Development Prospects of Motor Fuel Production from Hydrocarbon
Raw Materials

Semester(s) in which the
module is taught:

1 Semester

Person responsible for the
module:

PhD, senior lecturer Karabaev Zh.

Language: Kazakh
Relation to the Profile discipline, elective component
curriculum:

Teaching methods:

lectures, laboratory classes, practical work

Workload (including
contact hours, self-study
hours):

Total work load-180 hours:

lectures-30 hours; laboratory-30 hours; practical-15 hours; Current Independent
Work (IW) — 60 hrs; Intermediate IW — 15 hrs; Guided Independent Work (with
teacher) — 30 hrs.

Number of credits:

6 ECTS

Prerequisites (conditions)
for admission to the
module:

Bachelor's modules: Technology of Primary Processing of Petroleum Raw
Materials and a Laboratory Workshop on Working Professions — Laboratory
Assistant

Module Objectives /
Expected Learning
Outcomes:

The module aims to provide undergraduates with in-depth knowledge of current
trends in the development of motor fuel production, including alternative sources
of raw materials, promising technologies and quality requirements for future
fuels, and generate ideas for continuous improvement of product quality.

After master's students have completed this course, they are able to:

- know the classification of motor fuels, characteristics and quality
requirements for gasoline, diesel fuels and alternative fuels, promising
technologies for processing hydrocarbon raw materials.

- understand the relationship between the composition and properties of
motor fuels and their operational characteristics, the influence of various factors
on the efficiency and environmental safety of fuel production, and the principles
of modern oil and gas refining processes.

- apply theoretical knowledge to analyze technological schemes for the
production of motor fuels, choose optimal solutions to improve the quality of
fuels and reduce the environmental burden, perform calculations necessary for
the design of new and modernization of existing processes.

- analyze promising areas of development of the fuel industry, assess the
economic and environmental feasibility of introducing new technologies,
compare different types of motor fuels according to their characteristics and
environmental impact.

- develop new compositions of motor fuels with improved operational and
environmental characteristics, offer innovative solutions for upgrading existing
and creating new technological processes for fuel production.

- evaluate the compliance of the quality of motor fuels produced with the current
regulatory requirements, determine the potential for reducing emissions of
pollutants and greenhouse gases when using various types of fuels.

Content:

Lectures: Current state and prospects of development of the global fuel
industry: trends in consumption and production of motor fuels; the role and
place of oil and gas in the energy balance; prospects for the development of
alternative motor fuels.

Classification and characteristics of motor fuels. Analysis of the principles of
deepening oil refining and block diagrams of fuel profile refineries. Modern
hardware equipment of technological installations, methods of expanding the
production of light oil products. Recommendation of oil refining options based
on the results of their research; development of promising schemes for deep oil
refining for fuel; calculations of promising processes for processing hydrocarbon
raw materials. Modern oil refining processes for the production of gasoline and
diesel fuels. Alternative processes for the production of motor fuels: production
of synthetic gasoline and diesel fuel from gas (GTL technologies).




Requirements for the quality of motor fuels of the future: stricter environmental
requirements; reduction of sulfur, aromatic hydrocarbons and olefins; increase in
the octane number of gasoline and cetane number of diesel fuels; prospects for
the use of biofuels and synthetic fuels. Economic and environmental aspects of
motor fuel production. Prospects for the production of hydrogen as a motor fuel.

Laboratory classes: Determination of the octane number of gasoline by
research and motor methods: study of the design and principle of operation of
the octanometer; preparation of reference mixtures; conducting octane number
measurements; analysis of the results. Practical determination of the cetane
number of diesel fuel. Determination of the fractional composition of gasoline
and diesel fuel by gas chromatography. Determination of sulfur content in
petroleum products by X-ray fluorescence analysis. Investigation of the
influence of additives on the properties of motor fuels: preparation of gasoline
with various additives.Studying the influence of additives on the properties of
motor fuels

Practical classes: Analysis of the technological scheme of a catalytic reforming
unit. Calculation of the material balance of the alkylation process. Evaluation of
the economic efficiency of implementing GTL technology. Development of the
composition of gasoline with improved environmental characteristics. Analysis
of regulatory documents regulating the quality of motor fuels: study of state
standards and technical regulations for gasoline and diesel fuel; comparison of
the requirements of various regulatory documents; preparation of a conclusion
on the compliance of fuel quality with regulatory requirements.

Forms of
exam/assessment:

Current control - reports on individual research of modern methods to scientific,
scientific and extra-scientific cognition with collective discussion; collective
reports and discussions on practical research of the realities of modern theory
and practice based on the methodology of natural science cognition;
presentations of scientific reports on the search for features of studying
knowledge about science, glossaries, abstracts, oral surveys.

Final control-exam

Training and examination
requirements

During the semester, the master's student must complete the tasks according to
the syllabus and score min 30, max 60 points, and score min 20, max 40 points
on the exam.

The list of literature to
read

1.Kairbekov Z.K., Sarmurzina R.G., Esenalieva M.Z., Kairbekov A.Z.,
Suimbaeva S.M., Dzheldybaeva I.M. Obtaining fuel products by combined
hydrogenation of coal and shale // Kazakhstan journal for oil & gas industry. -
2023. - Vol. 5. - N. 4. - P. 83-91. doi: 10.54859/kjogi108656

2.Karpova, T.R., Buluchevskii, E.A. & Lavrenov, A.V. Hydrooligomerization of
unsaturated hydrocarbons as a basis of new technologies for the production of
motor  fuel compounds. Catal. Ind. 9, 308-316  (2017).
https://doi.org/10.1134/S2070050417040055.

3.Nurlybayeva A, Yermekova A, Taubayeva R, Sarova N, Sapiyeva A, Mateeva
S, Matniyazova G, Bulekbayeva K, Jetpisbayeva G, Tamabekova M. Modern
Methods of Obtaining Synthetic Oil from Unconventional Hydrocarbon Raw
Materials: Technologies, Catalysts, and Development Prospects. Polymers
(Basel). 2025 Mar 14;17(6):776. doi: 10.3390/polym17060776.

4.Aisha B. Hasanova, Gulbaniz S. Mukhtarova. Production of diesel fraction
from the hydrocracking process of fuel oil. PPOR, Vol. 24, No. 2, 2023, pp. 278-
285. https://doi.org/10.36719/1726-4685/94/278-285.

5.Aitugan A.N., Tanirbergenova S.K., Tileuberdi Ye., OngarbayevYe.K.,
Mansurov Z.A. Catalysts for hydrocarbon hydrogenation processes. Combustion
and plasma chemistry. 17 (2019), 57-64.



https://doi.org/10.1134/S2070050417040055
https://doi.org/10.36719/1726-4685/94/278-285

Module Title:

MB6. 1 Nanostructured Polymer Materials

Semester(s) in which the
module is taught:

1 Semester

Person responsible for the
module:

Doctor of Technical Sciences, Professor Syrmanova K. K.

Language:

Russian

Relation to the curriculum:

Profile discipline, elective component elective component

Teaching methods:

lectures, practical classes, laboratory classes

Workload (including contact
hours, self-study hours):

Total work load-180 hours:

lectures-30 hours; laboratory-30 hours; practical-15 hours; Current
Independent Work (IW) — 60 hrs; Intermediate IW — 15 hrs; Guided
Independent Work (with teacher) — 30 hrs.

Number of credits:

6 ECTS

Prerequisites (conditions)
for admission to the module:

the module Bachelor's degree modules: General Chemical Technology,
Physics and Polymer Chemistry

Module objectives /
Expected learning outcomes

Objective: to study methods for the synthesis, structure, properties, and
application of nanostructured polymer materials to create new high-
performance products and coatings.

After undergraduates have completed this course, they are able to::

- new methods for obtaining nanostructured polymers (self-assembly,
polymerization in limited volumes, use of nanoparticles);

- interpret the physical and chemical basis of nanostructuring (phase
transitions, interaction at the interface, mechanisms of morphology
formation);

- use knowledge about the properties of nanostructured polymers to select a
material for a specific task;

- compare different types of nanoparticles and their effect on the properties of
polymer materials;

- formulate hypotheses about the relationship between the structure and
properties of nanostructured polymer materials;

- evaluate the influence of various factors on the properties of nanostructured
polymer materials.

Content

Lecture Content:The concept of nanostructured polymers: definition,
classification, principles of nanostructure formation in polymer systems.
Methods  for obtaining nanostructured  polymers:  self-assembly,
polymerization in limited volumes, use of nanosystems (nanoparticles,
nanotubes, graphene structures) as fillers. Physical and chemical bases of
nanostructuring: phase transitions, interaction at the interface, mechanisms of
morphology formation. Types of nanostructured polymer materials:
nanocomposites, block copolymers, polymer membranes, polymer nanogels.
Methods of studying the structure and properties: electronic and atomic
forcearomuocuioBast microscopy, X-ray diffraction, spectroscopy, thermal
analysis. Functional properties of nanostructured polymers: high
mechanical strength, barrier properties, conductivity, selectivity. Applications:
medical implants and drug delivery systems, protective coatings, filtration
membranes, electronics, packaging materials. Prospects for the development
of nanostructured polymer technologies, environmental and economic aspects
of their use.

Laboratory exercises: Preparation of NPM (nanostructured polymer
materials) by introducing nanoparticles into a polymer solution.Production of
prototypes of filled polymer materials by injection molding, extrusion and hot
pressing. Mixtures of polymers. Preparation of polymer mixtures by melt
compounding. Preparation of nanocomposites based on carbon nanomaterials.
Investigation of the microstructure of polymer materials by electron and
atomic force microscopy.

Practical exercises:Determining the properties of composite materials.




Classification and properties of polymer materials. Technology of three-
dimensional materials for structural purposes with nanoscale structural
elements. Determination of the critical diameter of nanoparticles. Changes in
the properties of NPM depending on the particle size. Investigation of the
sedimentation stability of nanoparticles in polymer solutions depending on the
method of nanoparticle dispersion. Investigation of morphology and physical
and mechanical properties of the obtained NPM.

Forms of examinations /
assessments

Current control - reports on individual research of modern methods to
scientific, scientific and extra-scientific cognition with collective discussion;
collective reports and discussions on practical research of the realities of
modern theory and practice based on the methodology of natural science
cognition; presentations of scientific reports on the search for features of
studying knowledge about science, glossaries, abstracts, oral surveys.

Final control-exam

Requirements for training
and exams

During the semester, the master's student must complete the tasks according to
the syllabus and score min 30, max 60 points, and score min 20, max 40
points on the exam.

References for reading

1.

LipinV.ANanotehnologiivhimicheskojtehnologiiproizvodstvapolimero
v: uchebnoeposobie; VShTESPbGUPTD- SPb., 2020. — 72 s.
2. KuznecovN.T., NovotorcevV.M., ZhabrevV.A.,
MargolinV.I0snovynanotehnologii. Izdatelstvo "Laboratoriya znanij", 2014. -
400s.
3. Mittal, G., Dhand, V., Rhee, K.Y., Park, S.-J. and Lee, W.R. A
Review on Carbon Nanotubes and Graphene as Fillers in Reinforced Polymer
Nanocomposites // Journal of Industrial and Engineering Chemistry, 2015. V.
21, P. 11-25.
4. Sacarescu L., Kostromin S., Bronnikov S. Synthsis and properties of
polydiphenylsilane/fullerene C60 nanocomposites. Mater. Chem. Phys. 2015.
149-150(1): 430-436.
5. Timoshina, Yu. A., Voznesenskij, E. F. Vvedenie v nanotehnologii
Kazan: Kazanskij nacionalnyj issledovatelskij tehnologicheskij universitet
2019 http://www.iprbooksh op.ru/109536.html .Amosov, A. P., 6.Latuhin, E.
I., Yudin, P. E. Processy polucheniya nanomaterialov Samara: Samarskij
gosudarstvennyj tehnicheskij universitet, EBS ASV 2019
http://www.iprbooksh op.ru/1




Module Title:

M6.2 Ways of Stimulation of Production and Processing of Elastomers

Semester(s) in which the
module is taught:

1 Semester

Person responsible for the
module:

Doctor of Technical Sciences, Professor Syrmanova K. K.

Language:

Kazakh, Russian

Relation to the curriculum:

Profile discipline, component of choice

Teaching methods:

lectures, practical classes, laboratory classes

Workload (including contact
hours, self-study hours):

Total work load-180 hours:

lectures-30 hours; laboratory -30 hours; practical -15 hours;Current
Independent Work (IW) — 60 hrs; Intermediate IW — 15 hrs; Guided
Independent Work (with teacher) — 30 hrs.

Number of credits:

6 ECTS

Prerequisites (conditions) for
admission to the module:

Competencies in general chemical technology, physics and polymer
chemistry

Module objectives / Expected
learning outcomes

Obijective: to deepen the knowledge of undergraduates on the practical
basics of elastomer technology, to acquire skills in creating elastomeric
materials with specified properties.

After master's students have completed this course, they are able to:

- know the current requirements for the ingredients of rubber compounds;

- explain the principles of intensifying the production and processing of
elastomers;

- select the composition of the rubber compound for the specified
operating conditions;

- evaluate the impact of new ingredients on the properties of elastomers;

- propose new technological solutions for intensifying the production and
processing of elastomers;

- evaluate the prospects for using new materials and technologies in the
production of elastomers.

Content

Lecture Content:Ways to intensify the production and processing of
elastomers. Modern requirements for the ingredients of rubber compounds.
Modern processes and equipment for the production and processing of
elastomers. ITony-Obtaining elastomeric materials with specified
properties. New ingredients to improve the properties of elastomers.
Laboratory classes: Quality assessment and preparation of elastomers for
processing. Assessment of the degree of contamination, determination of
the Muni viscosity, determination of the content of volatile substances.
Preparation of rubbers for mixing (mastication, preheating). Study of the
influence of ingredients on the properties of rubber compounds: the
influence of fillers on the rheological and physical-mechanical properties
of rubbers; the influence of plasticizers on the technological and
operational properties of rubbers; the influence of vulcanizing agents on
the kinetics of vulcanization and properties of vulcanizates. Composing
rubber compounds for various purposes using different types of
ingredients. Evaluation of rheological properties of rubber mixtures on
various laboratory equipment (rheometer, viscometer). Development of the
optimal composition of the rubber compound for the specified operating
conditions. Variation of technological parameters of the vulcanization
process and evaluation of the effect on the properties of the obtained
rubbers.

Practical exercises:

Calculation of rubber compound compositions for various operating
conditions. Development of a rubber compound formulation for a specific
product, taking into account the requirements for its properties. Modeling
of elastomer processing processes. Simulation of the rubber compound
extrusion process and optimization of parameters to obtain a profile with
specified dimensions and properties. Analysis of the causes of defective




rubber products and development of methods for its elimination. Analysis
of samples of defective rubber products and development of
recommendations for improving the technological process. Evaluation of
the economic efficiency of intensifying the production and processing of
elastomers. Comparison of economic efficiency of various methods of
processing elastomers.

Forms of examinations /
assessments

Current control - reports on individual research of modern methods to
scientific, scientific and extra-scientific cognition with collective
discussion; collective reports and discussions on practical research of the
realities of modern theory and practice based on the methodology of
natural science cognition; presentations of scientific reports on the search
for features of studying knowledge about science, glossaries, abstracts,
oral surveys.

Final control-exam

Requirements for training and
exams

During the semester, the master's student must complete the tasks
according to the syllabus and score min 30, max 60 points, and score min
20, max 40 points on the exam.

Bibliography for reading

1. Burelo, M., Gaytan, 1., Gutiérrez, S. et al. Recent advances in
sustainable degradation processes of elastomers: a comprehensive
review. Rev Environ Sci Biotechnol 24, 339-375 (2025).
https://doi.org/10.1007/s11157-025-09724-8

2. Han Jibin, Chen Wenquan, Zhang Shijia, Wang Yuan, Han Lili, Liu
shuya, Tian Hongchi. The Research and Development of
Thermoplastic Elastomers. SVOA materials science & technology.
2020.2:2. 34-46.

3. Guan-Wen Y, Guang-Peng W. High-Efficiency Construction of CO2-
Based Healable Thermoplastic Elastomers via a Tandem Synthetic
Strategy ACS Sustainable Chem. Eng.2019, 7, 1372—1380

4. George Kwatia, Chinedum Ezeakacha, Saeed Salehi. Literature report
of elastomer sealing materials and cement Systems. University of
Oklahoma, 2017. -80p.

5. Nikitin Yu.N. About development priorities of technology and
processing of elastomers / Yu.N. Nikitin // International Research
Journal. — 2017. — Nel2 (66). DOI: 10.23670/IRJ.2017.66.187

6. Priya L, Chandra A. Special Purpose Elastomers: Synthesis, Structure-
Property Relationship, Compounding, Processing and Applications.
Advanced Structured Materials. 2013; doi:10.1007/978-3-642-20925-
33



https://doi.org/10.1007/s11157-025-09724-8

Module Title:

M7 Research Work of a Master's Student 1

Semester(s) in which the
module is taught:

1 semester

Person responsible for the
module:

Candidate ofTechnical Sciences, Associate ProfessorDaurenbekN.M.,
DoctorofTechnical Sciences, ProfessorBeisenbayevO.K.,
Candidate of Technical Sciences,ProfessorTurebekova G.Z

Language:

Russian, Kazakh

Relation to the curriculum:

Teaching methods:

Consultations with the supervisor

Workload (including contact
hours, self-study hours):

Total work load — 30 hours:

Number of credits:

1ECTS

Prerequisites (conditions) for
admission to the module:

Competencies in planning and setting up research projects

Module objectives / Expected
learning outcomes

Bachelor's modules: Technology of Deep Oil Refining,

Content

- formulate the purpose, objectives, object and subject of the research
based on the analysis of the problem area and scientific literature.

- analyze and interpret the main scientific sources, forming the theoretical
basis of research.

- choose and characterize the methodological apparatus necessary to
achieve the goals and solve the research tasks.

- create a master's thesis preparation work plan, distributing the stages of
scientific work and predicting deadlines.

- evaluate the contribution of the preliminary stage of research to the
overall structure of the master's thesis, formulating conclusions about the
work done.

Relevance and theoretical and applied significance of the chosen topic of
the master's thesis, taking into account the current directions of scientific
research and the needs of practice. The purpose and objectives of
performing research work (R & D) in accordance with the logic of the
development of a scientific problem. The object and subject of research,
the limits of their consideration in the context of the tasks set.

Justification of the choice of the dissertation topic based on the analysis of
the current state of the scientific field and its priority areas. Assessment of
the scientific novelty and significance of the proposed results, the
theoretical and practical value of the proposed conclusions.

Analytical review of domestic and foreign literature sources, key
theoretical concepts considered in the framework of the dissertation topic.
Development of a master's thesis preparation work plan, structuring it in
stages, including theoretical analysis, experimental research activities and
evaluation of the effectiveness of solutions. Determination of the sequence
of tasks within the academic semester with reference to the resources of
the laboratory base of the department. Conclusions based on the results of
research performed in the first semester, with an emphasis on the degree of
elaboration of the theoretical part, the formation of the methodological
base and the actualization of further research stages. Assessment of the
contribution of the work done to the overall content and structure of the
master's thesis, identification of prospects for further scientific research. A
generalized list of literature sources used, reflecting the degree of
knowledge of the topic, theoretical approaches, applied solutions and the
level of development of the problem under study.

Forms of exams / assessments

Final control-dif.credit

Requirements for training and
exams

Experimental research, reports on the work done, defense of a research
paper before the commission




List of references for reading

QMS SKU PR 7.28-2024 Organization and conduct of scientific
(experimental)work- research work of undergraduates and doctoral
students




Module Title:

M 8. Pedagogical Practice

Semester(s) in which the
module is taught:

2 Semester

Person responsible for the
module:

Candidate of Technical Sciences, Associate Professor DaurenbekN.M.,
Doctor of Technical Sciences, Professor Beisenbayev O.K.,
Candidate of Technical Sciences, Professor Turebekova G.Z

Language:

Russian, Kazakh

Relation to the curriculum:

Basic university component

Teaching methods:

Workload (including contact
hours, self-study hours):

Total workload-120 hours

Number of credits:

4 ECTS

Prerequisites (conditions) for
admission to the module:

Psychology of management

Module objectives / Expected
learning outcomes

After a master's student completes this course, they are able to:

- integrate theoretical knowledge into real-world pedagogical situations,
applying it for effective learning and student development.

- adapt them depending on the context and specifics of the academic
discipline.

- fundamentalssr of professional and pedagogical culture of teaching,
general pedagogical skills, theoretical and methodological foundations of
higher school pedagogy.

- establish contact witho studentsamu, transfer knowledge effectively, and
maintain feedback.

- evaluate students ' academic performance, as well as self-assessment ofy
their teaching activities.

- usets digitale toolser and platformser in the learning process, including
distance learning and electronic resources.

Content

Development of professional research culture in the field of chemical
technology of organic substances, as a condition of pedagogical skill and
pedagogical creativity, formation of professional and pedagogical skills,
culture of scientific and pedagogical thinking. Development of educational
and methodical documents on the profile discipline. Preparation and
conduct of practical and laboratory classes in special disciplines.
Development of new active forms of conducting classes with students and
their application in practical classes.

Final control-dif credit

Requirements for training and
exams

During the semester, the master's student must complete the tasks
according to the syllabus and score min 30, max 60 points, and score min
20, max 40 points on the exam.

Reading list

1.Pedagogical practice of undergraduates as a stage of professional
adaptation to the activities of a higher school teacher
file:///C:/Users/2024/Downloads/pedagogicheskaya-praktika-
magistrantov-kak-etap-professionalnoy-adaptatsii-k-deyatelnosti-
prepodavatelya-vysshey-shkoly.pdf



../../../../2024/Downloads/pedagogicheskaya-praktika-magistrantov-kak-etap-professionalnoy-adaptatsii-k-deyatelnosti-prepodavatelya-vysshey-shkoly.pdf
../../../../2024/Downloads/pedagogicheskaya-praktika-magistrantov-kak-etap-professionalnoy-adaptatsii-k-deyatelnosti-prepodavatelya-vysshey-shkoly.pdf
../../../../2024/Downloads/pedagogicheskaya-praktika-magistrantov-kak-etap-professionalnoy-adaptatsii-k-deyatelnosti-prepodavatelya-vysshey-shkoly.pdf

Module Title:

M9.1 Modern Technologies of Petrochemical Synthesis

Semester(s) in which the module
is taught:

1 Semester

Person responsible for the
module:

Doctor of Technical Sciences, Professor O. K. Beisenbayev

Language:

Russian, Kazakh

Relation to the curriculum:

Basic discipline, optional component

Teaching methods:

Lecture,laboratory

Workload (including contact
hours, self-study hours):

Total work load — 120 hours:

lectures-30 hours; laboratory-15 hours; Current Independent Work
(IW) — 50 hrs; Intermediate IW — 10 hrs; Guided Independent Work
(with teacher) — 15 hrs.

Number of credits:

4ECTS

Prerequisites (conditions) for
admission to the module:

Development prospects of motor fuel production from hydrocarbon
raw materials

Module objectives / Expected
learning outcomes

Objective: to expand and deepen theoretical knowledge on current
issues of petrochemical synthesis; to instill practical skills for
developing energy-and material-saving environmentally friendly
technological productions.

After undergraduates have completed this course, they can:

- list modern technologies for the production of oxygen-containing
compounds, halogen and nitro derivatives, synthetic detergents,
rubbers, plastics and fibers;

- compare different technologies for the production of petrochemical
products, analyzing their advantages and disadvantages;

- choose the optimal technological schemes for the production of target
petrochemical synthesis products, based on the specified conditions
and requirements;

- analyze the effect of process parameters (temperature, pressure,
catalyst) on the yield and selectivity of target products;

- propose new applications for petrochemical products based on their
unique properties;

- evaluate the environmental safety of various petrochemical synthesis
technologies.

Content

Lecture Content:Petrochemistry as a field of modern chemical
science. New methods for obtaining organic products from
petrochemical raw materials. Significance and place of isomerization
processes in the organic synthesis industry. Scientific basis of modern
processes of isomerization of paraffin, olefin C4-C6 and alkylaromatic
hydrocarbons. Scientific basis ofisomerization of oximes, basic laws of
the process, products obtained. Scientific basis of cyclohexanonoxime
isomerization in caprolactam. Modern technologies for the production
of oxygen-containing compounds, halogen and nitro derivatives,
synthetic detergents, rubbers, plastics, etc. fibers. Using artificial
intelligence to predict the properties of petrochemical products.
Laboratory classes: Study of the influence of catalysts on the process
of isomerization of alkanes: analysis of the influence of the nature of
the catalyst on the yield of isomerized products. Investigation of the
xylene isomerization process: determination of optimal process
conditions for obtaining the target product. Modeling of the C4-C6
olefin isomerization process: using software to optimize the process.
Synthesis and analysis of properties of oxygen-containing compounds.
Synthesis and investigation of properties of polymer polystyrene.

Using artificial intelligence methods to predict the octane number of
gasoline. Analysis of the technological scheme of synthetic rubber
production: environmental and economic assessment of the process.




Forms of exams/assessments

Tek control - reports on individual research of modern methods to
scientific, scientific and extra-scientific cognition with collective
discussion; collective reports and discussions on practical research of
the realities of modern theory and practice based on the methodology
of natural science cognition; presentations of scientific reports on the
search for features of studying knowledge about science, glossaries,
abstracts, oral surveys.

Final control-exam

Requirements for training and
exams

During the semester, a master's student must complete tasks according
to the syllabus and score min 30, max 60 points, and on the exam score
min 20, max 40 points.

References for reading

1. Mohammed C. Al-Kinany, Saud A. Aldrees. Advanced
Catalysis Processes in Petrochemicals and Petroleum Refining:
Emerging Research and Opportunities. 2020. -257r. DOI: 10.4018/978-
1-5225-8033-1

2. Garieva, F.R. Innovacionnye tehnologii v
neftegazopererabotke. Proizvodstvo metanola : monografiya / M.F.
Galimova; Kazan. nac. issled. tehnol. un-t; F.R. Garieva .— Kazan :
KNITU, 2022 .— 120 s

3. Brambilla A. Online product quality estimator based on true
dew point curve for control of crude distillation units. AIChE J. 2022.
https:// doi. org/ 10. 1002/ aic. 17548.

4, Muhsin W, Zhang J. Multi-objective optimization of a crude
oil hydrotreating process with a crude distillation unit based on boot-
strap aggregated neural network models. Processes. 2022. https:// doi.
org/ 10. 3390/ pr100 81438.

5. Abo-mousa AG, Kamel DA, Elazab HA, Gadalla MA, Fouad
MK. Graphical analysis and revamping of crude distillation units under
variable operational scenarios. Case Stud Chem Environ Eng. 2023.
https:// doi. org/ 10. 1016/j. cscee. 2023. 100490.

6. Abdullah AS, Ayoob HW. A comprehensive analysis of the
simulation, optimization, corrosion, and design aspects of crude
distillation units. J Eng Technol Ind Appl. 2023;9:18-22. https:// doi.
org/ 10. 5935/ jetia. v9i43. 894.

7. Nahvi M, Dadvand Koohi A, Sedighi M. Thermodynamic
analy-sis and techno-economic assessment of fluid catalytic cracking
unit in the oil refining process. J Clean Prod. 2023;413: 137447.
https:// doi. org/ 10. 1016/j. jclep ro. 2023. 137447.




Module Title:

M9.2 Innovative Technologies of Qil Refining and Petrochemistry

Semester(s) in which the module

is taught:

1 semester

Person responsible for the
module:

Doctor of Technical Sciences, Professor Beisenbayev O. K.

Language:

Russian, Kazakh

Relation to the curriculum:

Basic discipline, elective component

Teaching methods:

Lecture, laboratory

Workload (including contact
hours, self-study hours):

Total workload-120 hours: lectures-30 hours; laboratory-15 hours;
Current Independent Work (IW) — 50 hrs; Intermediate IW — 10 hrs;
Guided Independent Work (with teacher) — 15 hrs.

Number of credits:

4ECTS

Prerequisites (conditions) for
admission to the module:

History and Philosophy of Science, Resource-Saving Technologies

Module objectives / Expected
learning outcomes

Obijective: to deepen the knowledge of undergraduates in the field of
innovative technologies of oil refining and petrochemistry, aimed at
increasing the depth of oil refining, improving the quality of petroleum
products obtained, and modernizing and improving oil refining and
petrochemistry technologies.

After undergraduates have completed this course, they can:

- describe new technologies underlying the production of
products that meet international standards (for example, Euro-6
fuels, biodiesel, eco-friendly polymers);

- explain the impact of various options for modernization and
reconstruction of plants on the characteristics of products and
compliance with environmental standards;

- apply knowledge about trends and new technologies to analyze
the current state and development prospects of Kazakhstan

- 's energy sector. to identify factors affecting the economic
efficiency and environmental safety of oil refining and
petrochemical processes;

- to propose new types of petrochemical products with improved
characteristics and environmental properties;

- to assess the environmental safety and sustainability of oil
refining and petrochemical processes.

Content

Lecture Content: Trends in the development of world and Kazakhstan
oil refining and petrochemistry. New technologies underlying the
production of products that meet international standards. Structure of
secondary processes and increasing the depth of oil refining.
Alternative options for modernization and reconstruction of existing
installations that ensure the production of products that meet
environmental quality standards.

Laboratory classes: Modeling of the catalytic cracking process using
specialized software: determination of optimal conditions for the
process. Evaluation of the effectiveness of various catalysts for oil
refining processes: study of the activity, selectivity and stability of
catalysts. Practical development of methods for analyzing the quality
of petroleum products (determination of the octane number, sulfur
content, and aromatic hydrocarbons). Modeling of the oil product
hydrotreatment process: optimization of the process to reduce the
content of sulfur and nitrogen.

Forms of exams/assessments

Tek control - reports on individual research of modern methods of pre-
scientific, scientific and extra-scientific cognition with collective
discussion; collective reports and discussions on practical research of
the realities of modern theory and practice based on the methodology
of natural science cognition; presentations of scientific reports on the




search for features of studying knowledge about science, glossaries,
abstracts, oral surveys.
Final control-exam

Requirements for training and
exams

During the semester, a master's student must complete tasks according
to the syllabus and score min 30, max 60 points, and on the exam score
min 20, max 40 points.

References for reading

1. Mohammed C. Al-Kinany, Saud A. Aldrees. Advanced
Catalysis Processes in Petrochemicals and Petroleum Refining:
Emerging Research and Opportunities. 2020. -257r. DOI: 10.4018/978-
1-5225-8033-1

2. Garieva, F.R. Innovacionnye tehnologii %
neftegazopererabotke. Proizvodstvo metanola : monografiya / M.F.
Galimova; Kazan. nac. issled. tehnol. un-t; F.R. Garieva .— Kazan :
KNITU, 2022 .— 120 s

3. Brambilla A. Online product quality estimator based on true
dew point curve for control of crude distillation units. AIChE J. 2022.
https:// doi. org/ 10. 1002/ aic. 17548.

4. Muhsin W, Zhang J. Multi-objective optimization of a crude
oil hydrotreating process with a crude distillation unit based on boot-
strap aggregated neural network models. Processes. 2022. https:// doi.
org/ 10. 3390/ pr100 81438.

5. Abo-mousa AG, Kamel DA, Elazab HA, Gadalla MA, Fouad
MK. Graphical analysis and revamping of crude distillation units under
variable operational scenarios. Case Stud Chem Environ Eng. 2023.
https:// doi. org/ 10. 1016/j. cscee. 2023. 100490.

6. Abdullah AS, Ayoob HW. A comprehensive analysis of the
simulation, optimization, corrosion, and design aspects of crude
distillation units. J Eng Technol Ind Appl. 2023;9:18-22. https:// doi.
org/ 10. 5935/ jetia. v9i43. 894.

7. Nahvi M, Dadvand Koohi A, Sedighi M. Thermodynamic
analy-sis and techno-economic assessment of fluid catalytic cracking
unit in the oil refining process. J Clean Prod. 2023;413: 137447.
https:// doi. org/ 10. 1016/j. jclep ro. 2023. 137447.




Module Title:

M10.1. Selected Chapters of Petrochemistry

Semester(s) in which the
module is taught:

2 Semester

Person responsible for the
module:

Doctor of Technical Sciences, Professor O. K. Beisenbayev

Language:

Russian, Kazakh

Relation to the curriculum:

Profile discipline, elective component

Teaching methods:

Lecture, laboratory, practical

Workload (including contact
hours, self-study hours):

Total work load — 210 hours:

lectures-30 hours; laboratory-30 hours; practical-30 hours;Current
Independent Work (IW) — 65 hrs; Intermediate IW — 17.5 hrs; Guided
Independent Work (with teacher) — 37.5 hrs.

Number of credits:

7ECTS

Prerequisites (conditions) for
admission to the module:

Pedagogy and Psychology of Higher School

Module objectives / Expected
learning outcomes

Obijective: to deepen the knowledge of undergraduates in the field of
industrial petrochemical processes in order to solve practical problems
related to production improvement.

After master's students have completed this course, they are able to:

- demonstrate knowledge of key trends in the development of the
petrochemical industry at the global and regional levels;

- compare various systemic patterns of petrochemical processes and assess
their impact on the efficiency and selectivity of processes;

- choose the best technological solutions for processing a specific type of
alternative raw materials into the target product;

- identify the strengths and weaknesses of various technological solutions
for processing alternative raw materials;

- develop a development strategy for a petrochemical enterprise taking into
account current trends and available types of alternative raw materials;

- evaluate the environmental safety and sustainability of petrochemical
processing processes.

Content

Lectures: Trends in the development of the petrochemical industry.
Involvement of alternative raw materials in the production of basic organic
synthesis and petrochemical products. System regularities of
petrochemical processes. Creation of models of technological installations
and industrial production complexes. Technological design of industrial
petrochemical processes. Analysis of the operating mode of technological
objects.

Laboratory classes:

Modeling of petrochemical processes using Aspen Plus (or similar
software): modeling catalytic cracking reactor; modeling of a distillation
column for the separation of hydrocarbon fractions. Study of the influence
of various factors on the rate and selectivity of petrochemical reactions:
study of the effect of temperature on the yield of the target product in the
alkylation reaction; study of the influence of the nature of the catalyst on
the selectivity of hydrogenation of unsaturated compounds. Analysis of the
operating mode of an existing industrial plant: collecting data on the
plant's operating parameters (temperature, pressure, raw material
consumption, product composition); analyzing deviations from the normal
operating mode and developing recommendations for optimizing the
process. Investigation of the processes of separation of petrochemical
products: rectification of a binary mixture (separation of benzene and
toluene); extraction of aromatic hydrocarbons from oil fractions. Synthesis
and characterization of polymer materials: synthesis of polystyrene by
emulsion polymerization; determination of the molecular weight and




thermal properties of the resulting polymer.

Practical Classes:

Analysis of trends in the development of the petrochemical industry: study
of reports of analytical agencies and scientific publications; preparation of
a presentation on the prospects for the development of a specific segment
of the petrochemical industry. Development of a technological scheme for
the production of a target petrochemical product from alternative raw
materials: selection of raw materials and technological route; calculation
of the material and heat balance of the process. Solving problems related
to optimization of parameters of petrochemical processes: optimization of
temperature and pressure in the reactor; optimization of raw material
composition. Analysis of technological risks in the implementation of new
technologies: identification of potential hazards and development of
measures to prevent them; development of an action plan in case of
emergency situations. Development of a business plan for the
implementation of innovative technologies in the petrochemical industry:
market analysis and competitive environment; assessment of investment
costs and operating expenses; calculation of project economic efficiency
indicators (NPV, IRR, Payback period).

Forms of exams/assessments

Tek control - reports on individual research of modern methods of pre-
scientific, scientific and extra-scientific cognition with collective
discussion; collective reports and discussions on practical research of the
realities of modern theory and practice based on the methodology of
natural science cognition; presentations of scientific reports on the search
for features of studying knowledge about science, glossaries, abstracts,
oral surveys.

Final control-exam

Requirements for training and
exams

During the semester, a master's student must complete tasks according to
the syllabus and score min 30, max 60 points, and on the exam score min
20, max 40 points.

References for reading

1.  SakibaevaS.A.,  ZhantasovaU.S., SujgenbaevaA.Zh.,
OrazymbetovaA.O. lzbrannyeglavyneftehimii: kurslekcij - Shymkent:
YuKGUim.M.Auezova, 2018. - 160s.

2. SujgenbaevaA.Zh., SakibaevaS.A., Zhantasoval.S., OrazymbetovaA.O.
Uchebnoeposobie
«lzbrannyeglavyneftehimiivtablicahishemah»dlyamagistrantov -
Shymkent: YuKGUim. M. Auezova, 2019 g.-185s.

3.Chauduri U.R.Neftehimiya i neftepererabotka. Processy, tehnologii,
integraciya. Perevod s angl. (2010 g., Fundamentals of Petroleum and
Petrochemical Engineering) podred. O.F.Glagolevoj, |.A. Golubevoj
.2014,- 432s

4. Timofeev B.C., Serafimov L.A., Timoshenko A.V. Principy tehnologii
osnovnogo organicheskogo i neftehimicheskogo sinteza. Uchebnoe
posobie.- 3-e izd. pererab. i dop. - M.: Vys. shk., 2010. — 408 s.

6.Speight J.G. The Chemistry and Technology of Petroleum. 4th edition.
CRC Press, 2014. - 954 p.




Module Title:

M10.2 Chemical Reactor Design

Semester(s) in which the
module is taught:

2 Semester

Person responsible for the
module:

Candidate of Technical Sciences, Associate Professor Daurenbek N. M.

Language:

Russian, Kazakh

Relation to the curriculum:

Profile discipline, elective component

Teaching methods:

Lecture,laboratory, practical

Workload (including contact
hours, self-study hours):

Total work load — 210 hours:

lectures-30 hours; laboratory-30 hours; practical-30 hours;Current
Independent Work (IW) — 65 hrs; Intermediate IW — 17.5 hrs; Guided
Independent Work (with teacher) — 37.5 hrs.

Number of credits:

7ECTS

Prerequisites (conditions) for
admission to the module:

Resource-Saving Technologies

Module objectives / Expected
learning outcomes

Objective: to deepen the knowledge of undergraduates in the field of
industrial petrochemical processes in order to solve practical problems
related to production improvement.

- list the design requirements for columns, reaction chambers, and heat
exchangers used in chemical reactors;

- explain the relationship between the type of chemical process and the
choice of the optimal reactor type;

- apply knowledge about reactor types and models to select the optimal
reactor design for a particular chemical process;

- analyze the influence of various factors (temperature, pressure, reagent
concentration, type of catalyst) on the efficiency of chemical reactors;

- propose methods for intensifying chemical processes in reactors;

- choose the optimal type of chemical reactor for a particular chemical
process, taking into account economic, environmental and technological
factors.

Content

Lecture Content: Modern chemical processes. Reactor design analysis,
chemical reactor models. Design of continuous (catalytic), periodic
(autoclaves, agitator systems) and semi-periodic reactors action (catalytic
reforming). Design of reactors with adiabatic and isothermal media.
Design of columns, reaction chambers, and heat exchangers.

Laboratory classes:

Study of the hydrodynamics of ideal reactors of various
types:experimental determination of the residence time in reactors of ideal
mixing and ideal displacement;comparison of experimental and theoretical
data.Investigation of the thermal regimes of chemical reactors:studying the
effect of temperature on the rate and selectivity of chemical reactions;
limiting theheat transfer coefficients in various types of reactors.Modeling
of chemical reactors using software:modeling of thermal and mass transfer
processes in the reactor; optimization ofthe reactor design using simulation
results.Study of mixing processes in reactors with mechanical
agitators:determining the optimal agitator geometry to ensure efficient
mixing; andmeasuring the power consumed by the agitator.Investigation of
the operation of a flow reactor with a fixed catalystbed: determination
ofoptimal process parameters (temperature, pressure, raw material
consumption); andstudy of the effect of the catalyst particle size on the
process efficiency.

Practical exercises:Development of a technical specification for the
design of a chemical reactor for a given process:limiting the requirements
for the reactor (performance, selectivity, safety); selecting thetype of
reactor and structural materials.Calculation of the main parameters of a
chemical reactor (volume, heat exchange surface area, hydraulic




resistance):calculation based on kinetic data and process requirements;
andusing different reactor models.Development of design documentation
for a chemical reactor using CAD:creation of reactor drawings and
individual components; development ofequipment specifications.Analysis
of risks associated with the operation of chemical reactors:identification of
potential hazards; development ofemergency prevention
measures.Development of a control system for the operation of a chemical
reactor:selection of control and measuring devices and actuators;
development ofa process control algorithm.

Forms of exams/assessments

Tek control - reports on individual research of modern methods of pre-
scientific, scientific and extra-scientific cognition with collective
discussion; collective reports and discussions on practical research of the
realities of modern theory and practice based on the methodology of
natural science cognition; presentations of scientific reports on the search
for features of studying knowledge about science, glossaries, abstracts,
oral surveys.

Final control-exam

Requirements for training and
exams

During the semester, a master's student must complete tasks according to
the syllabus and score min 30, max 60 points, and on the exam score min
20, max 40 points.

List of literature

1. Osnovy teorii himicheskih processov i reaktorov: monografiya / I. V.
Pitak, V. P. Shaporev, O. Ya. Pitak, A. O. Grubnik, B. N. Komaristaya. —
Harkov: Tehnologicheskij centr, 2017. — 192 s.

2.Shishanov M.V., Kuk KH.G., Dosov K.A., Bol'shakov I.A., Yashunin
D.V., and Morozov N.V.. "Osnovnyye printsipy proyektirovaniya,
izgotovleniya i primeneniya mikroreaktorov" Mezhdunarodnyy nauchno-
issledovatel'skiy ~ zhurnal, no. 6  (144), 2024, pp. 68.
d0i:10.60797/IRJ.2024.144.41

3.Majid Mehraban, Bahram Hashemi Shahraki. Mathematical model of
catalyst decoking process in a radial flow reactor for catalytic reforming of
naphtha.  Fuel Refining Technology 2019, 188, 172-178.
https://doi.org/10.1016/j.fuproc.2019.01.016.

4.Uglev, N.P. Teoriya himicheskih reaktorov: vvedenie v osnovnoj kurs:
ucheb. posobie / N.P. Uglev. — Perm : Izd-vo Perm. nac. issled. politehn.
un-ta, 2018. — 234s.

5.Zhilin  Yu.N., Zarubina A.N., Oliferenko G.L., Ivankin A.N.
Inzhenernaya himiya. Himicheskie reaktory: Uchebnoe posobie. — M.:
FGBOU VO MGUL(Federalnoe gosudarstvennoe obrazovatelnoe
uchrezhdenie vysshego obrazovaniya Moskovskij —gosudarstvenny;j
universitet lesa), 2016. — 140 s.

6.Charles G. Hill, Thatcher W. Root. Chemical Engineering. Kinetics and
Reactor Design, 2nd Edition, 2014. - 576p.

7.Chauduri U.R.Neftehimiya i neftepererabotka. Processy, tehnologii,
integraciya. Perevod s angl. (2010 g., Fundamentals of Petroleum and
Petrochemical Engineering) podred. O.F.Glagolevoj, I.A. Golubevoj
.2014,- 432s

8.Gilbert F. Froment, Kenneth B. Bischoff, Juray De Wilde. Chemical
Reactor Analysis and Design, 3rd Edition. 2010.- 912 p.




Module Title:

M11.1. Scientific basics of Creating Polymer Composite Materials

Semester(s) in which the
module is taught:

2 Semester

Person responsible for the
module:

Doctor of Technical Sciences, Professor Syrmanova K. K.,PhD, Associate
Professor Kydyralieva A. Sh

Language:

Kazakh, Russian

Relation to the curriculum:

Profile discipline, elective component

Teaching methods:

lectures, practical works, laboratory tests Work

Workload (including contact
hours, self-study hours):

Total work load — 210 hours:

lectures-30 hours; laboratory-30 hours; practical-30 hours;Current
Independent Work (IW) — 65 hrs; Intermediate IW — 17.5 hrs; Guided
Independent Work (with teacher) — 37.5 hrs.

Number of credits:

7ECTS

Prerequisites (conditions) for
admission to the module:

Nanostructured Polymer Materials

Module objectives / Expected
learning outcomes

Objective: to deepen knowledge on the technology of composite polymer
materialsin order toform the principles of engineering approach for
undergraduates to assess the possibilities of creating new composite
polymer materials.

After undergraduates have completed this course, they can:

- determine the main types of polymer composite materials (PCM),
their components and classification;

- interpret the rheological properties of polymer systems in relation
to the processes of obtaining composite materials;

- draw up prescription and technological maps for the manufacture
of various polymer composites;

- analyze the results of experimental studies of the physical,
mechanical and thermal properties of PCM;

- optimize the composition of composites using neural networks
(based on knowledge about their principles and capabilities);

- offer innovative solutions to improve existing technologies for
processing and quality control of PCM.

Content

Lecture Content: Scientific basis of polymer composite materials (PCM)
development. Chemical properties and chemical transformations of 1UDs
in the process of their processing into CPM. Rheology of polymer systems
in the preparation of composite polymer materials. Plastic masses as
multicomponent systems. Modern ways of processing thermoplastics in
KPM. Modern technologies for producing composite materials. Types of
PCM. Filled polymers. Mixtures of polymers. Foamed polymers. Other
types of composite materials. Optimization of composite composition
using neural networks.

Practical exercises:Structure formation in the processes of KM
processing. Mechanics of PCM. Thermal processes in KM processing
processes. Promising composite materials based on polyimides. Composite
materials based on thermoplastic binders. Electrically conductive
composite materials.Highly heat-resistant composite materials. Composite
materials with nanoscale filler. Ultra-high-strength composite materials.
Composite materials with enhanced dielectric properties. Promising
organosilicon composite materials

Lfor aboratory work. Study of the properties of the main components of
polymer nanocomposite materials. Production of polymer composite
materials. Gluing of polymer composite materials. Investigation of
physical and mechanical properties of polymer nanocomposite materials.
Investigation of thermophysical properties of polymer composite
materials. Study of the combustibility of polymer composite materials.




Modern methods of PCM quality control.

Forms of exams / assessments

Current control: Mini-research, working with cases from modern scientific
practice, making notes and annotations on scientific articles and
monographs, solving practical problems.

Final control-exam.

Requirements for study and
exams

During the semester, the student must complete tasks according to the
syllabus and score min 30, max 60 points, and on the exam score min 20,
max 40 points.

References:

1. Kerber M.L. i dr. Polimernye kompozicionnye materialy:
struktura, svojstva, tehnologiya (5-e ispravlennoe i dopolnennoe izdanie,
SPb.: COP «Professiyay, 2018. 640 s.).

2. G. Rajeshkumar G.L. Devnani Shishir Sinha M.R. Sanjay. Bast
Fibers and Their Composites:  Processing, Properties and
Applications.2022.-263r. https://doi.org/10.1007/978-981-19-4866-4

3. Ashok Kumar Nadda, Swati Sharma, Rajeev Bhat. Biopolymers.
Springer Cham.2022.-410r.https://doi.org/10.1007/978-3-030-98392-5
4, Santosh Kumar Tiwari, Kashma Sharma, Vishal Sharma, Vijay

Kumar. Electrospun Nanofibers: Fabrication, Functionalisation and
Applications. 2021.-376r. https://doi.org/10.1007/978-3-030-79979-3

5. Mihajlin Yu.A. Konstrukcionnye polimernye kompozicionnye
materialy. 2-e izd. - SPb.: COP Professiya. 2015. 822 str.

6. Irmuhametova G.S. Osnovy tehnologii polimernyh
kompozicionnyh materialov Almaty. «Kazak universiteti» 2016. 137 s.

7. Hanin, M. V. lIznashivanie i razrushenie polimernyh
kompozicionnyh materialov / M.V. Hanin, G.P. Zajcev. - M.: Himiya,
2016. - 256 c.

8. Simonov-Emelyanov I.D. Struktura i svojstva dispersno-
napolnennyh polimernyh kompozicionnyh materialov. COP Professiya,
2023.-280s

9. Golovkin G.S., Dmitrenko V.P. Nauchnye osnovy proizvodstva
izdelij iz termoplastichnyh kompozicionnyh materialov. M.: NIC INFRA-
M, 2016. — 471s.

10. Perepelkin K.E. Armiruyushie volokna i voloknistye polimernye
kompozity - SPb.: COP Professiya. 2015. 380 str.




Module Title:

M11. 2. Modern Tire Manufacturing Processes

Semester(s) in which the
module is taught:

2 Semester

Person responsible for the
module:

Candidate ofTechnical Sciences, Professor Turebekova G.Z.

Language:

Kazakh, Russian

Relation to the curriculum:

Profile discipline, elective component

Teaching methods:

lectures, laboratory, practical work

Workload (including contact
hours, self-study hours):

Total work load — 210 hours:

lectures-30 hours; laboratory-30 hours; practical-30 hours;Current
Independent Work (IW) — 65 hrs; Intermediate IW — 17.5 hrs; Guided
Independent Work (with teacher) — 37.5 hrs.

Number of credits:

7ECTS

Prerequisites (conditions) for
admission to the module:

Ways of stimulation of production and processing of elastomers

Module objectives / Expected
learning outcomes

Module objectives: to expand the knowledge of undergraduates about the
current state and trends in the development of tire production in order to
develop alternative options for the modernization and reconstruction of
existing technological lines and equipment for tire production.

After a master's student completes this course, they will master:

- determine the current state and trends in the development of tire
production;

- summarize information about modern innovations in tire production;

- apply knowledge to identify the type of rubber, fillers and vulcanizing
agents in rubber mixtures;

- analyze the influence of components in the developed formulations on
the properties of the finished product;

- formulate new approaches to the use of modern materials (silanized
fillers, bioresins);

- evaluate the effectiveness of using new materials and technologies in tire
production.

Content

Lectures: Current state and development trends of tire production;
scientific-theoretical and chemical-technological bases of manufacturing
tires for various purposes, environmental aspects of the tire production
industry. Management of modern technological processes of tire
production. Elastomeric materials for the production of tires with specified
properties; development of alternative options for modernization and
reconstruction of existing equipment.

Laboratory classes: Studying the chemical composition of rubber
compounds for tires. Determination of the type of rubber, fillers, and
vulcanizing agents. Analysis of mixture properties (viscosity, rheological
parameters).Mixing rubber compositions. Practice working with a
laboratory mixer. Determination of the optimal mixing time and
temperature. Extrusion of rubber compounds. Studying the process of
forming a tire profile. Influence of temperature and pressure on the quality
of the workpiece. Molding of tire components. Prototyping of the tread
and frame. Control of geometry and uniformity. Vulcanization of rubber
products. Study of the process using a laboratory vulcanizer. Influence of
temperature and time of wvulcanization on physical and mechanical
properties. Testing the physical properties of rubber. Determination of
strength, elasticity, and resistance to deformation. Comparison of
properties before and after vulcanization.




Practical classes: Assembly and construction of a tire product.
Assembling the frame, tread, and sidewall. Study of design features of
modern tires. Quality control of rubber blanks and tires. Visual inspection,
measurement of dimensions, detection of defects. Using modern methods
of non-destructive testing. Analysis of technological processes in tire
factories. Analysis of production schemes: mixing, extrusion, pressing,
vulcanization. Identify bottlenecks and suggestions for optimization.
Modern innovations in tire manufacturing. Use of new materials (silanized
fillers, bioresins). Automation and robotization of production stages.
Design of tire rubber formulations for specific operating conditions.
Development of an experimental mixture for the tread or sidewall.
Determination of the influence of components on the properties of the
finished product.

Forms of examinations /
assessments

Current control: Making notes and annotations on scientific articles and
monographs, solving computational and theoretical problems on modern
tire manufacturing processes, discussing production stages, equipment and
technologies, checking the assimilation of basic concepts, terminology and
stages of the technological process, developing recipes, solving practical
problems.

Final control-exam.

Requirements for study and
exams

During the semester, the student must complete tasks according to the
syllabus and score min 30, max 60 points, and on the exam score min 20,
max 40 points.

References for reading

1. lvanov I. A. Avtomobilnye shiny. Vchera, segodnya, zavtra. — M.:
Infra-Inzheneriya, 2016. — 256 s.

2. Karmanova O. V. Osnovnye processy shinnogo proizvodstva. — M.:
Izdatelstvo MGTU im. N. E. Baumana, 2018. — 150 s.

3. Rodgers B. Tire Engineering: An Introduction. — 1st ed. — CRC Press,
2020. — 336 p.

4. Majerus N. Lean-Driven Innovation: Powering Product Development at
The Goodyear Tire & Rubber Company. — CRC Press, 2017. — 288 p.

5. Sewwandi D. W. W. Tire Manufacturing Process. — Uva Wellassa
University, 2016. — 19 p.

6. Continental AG. Tire Technology Whitepaper. — 2024. — 32 p.

7. Stinga F. Redesign of the Curing Area of the Tire Manufacturing
Process. — Sustainability, 2020, 12(17):69009.

8. Sadati N., Chinnam R. B., Zafar Nezhad M. Observational Data-Driven
Modeling and Optimization of Manufacturing Processes. — Journal of
Manufacturing Science and Engineering, 2017, 139(5):051013.




Module Title:

M12.1. Organic Gas Chemistry

Semester(s) in which the
module is taught:

2 semester

Person responsible for the
module:

Candidate of Chemical Sciences, Professor Khaldarov N.K.

Language:

Kazakh, Russian

Relation to the curriculum:

Profile discipline, elective component

Teaching methods:

lectures, laboratory classes, practical classes

Workload (including contact
hours, self-study hours):

Total work load — 150 hours:

lectures-30 hours; laboratory-15 hours; practical-15 hours; Current
Independent Work (IW) — 55 hrs; Intermediate IW — 12.5 hrs; Guided
Independent Work (with teacher) — 22.5 hrs.

Number of credits:

5 ECTS

Prerequisites (conditions) for
admission to the module:

Development prospects of motor fuel production from hydrocarbon raw
materials

Module objectives / Expected
learning outcomes

The goal is to expand the knowledge, skills and abilities of undergraduates
in the field of organic gas chemistry. for the implementation of highly
efficient technological processes of gas chemistry.
After the master's student completes this course, they are able to:
- name the flow diagrams of gas processing plants and the main
products of primary processing of natural gases;
- summarize information about the production methods of lower
olefins, polyolefins and oxygen-containing products;
- apply knowledge to identify the components of natural gases and
gas condensates using chromatography;
- analyze the influence of various factors on the yield and quality of
gas processing products;
- propose ways to intensify and optimize gas processing processes;
- propose innovative solutions to improve the efficiency of gas
processing enterprises.

Content

Lectures: Main directions of use and processing of natural gases. Raw
material base of gas processing in Kazakhstan. Current state of the gas
processing industry in Kazakhstan.Composition of natural gases and gas
condensates. Flow diagrams of gas processing plants, basic products of
primary processing of natural gases. Quality requirements for commercial
natural gas and gas processing products. Preparation of natural gases for
processing. Methods of gas purification from mechanical impurities.
Methods of drying natural gases. Cleaning of gases from chemical
impurities. Chemistry and technology of the Claus process. Separation of
hydrocarbon gases. Low-temperature separation. Extraction of C2-C5
hydrocarbons from natural gases. Ways to get cold water. Basic low-
temperature processes of separation of hydrocarbon gases. Methods for
producing helium concentrate. Stabilization and processing of gas
condensates. Stabilization of gas gasoline. Purification of gas condensates
from sulfur compounds. Cleaning of fuel fractions from mercaptans.
Processing of gas condensates. Production of automobile gasolines.
Thermal and thermocatalytic transformations of lower paraffinic
hydrocarbons. Preparation of acetylene from calcium carbide. Production
of acetylene from natural gas. Production of lower olefins. Production of
olefins by pyrolysis. Catalytic dehydrogenation of paraffinic
hydrocarbons C4-C5. Production of isobutylene. Butadiene production.
Production of polyolefins. Polymerization plastics. Oxidation of lower
paraffinic hydrocarbons. Methane oxidation. Synthesis gas production
methods. Methanol synthesis. Production of oxygen-containing products
from gaseous olefin hydrocarbons. Production of alcohols. Laboratory




classes: Chromatographic studies of the composition of natural gas.
Determination of the density of natural and associated gases.
Determination of water in gas condensate. Investigation of the CO2
absorption process. Determination of the sulfur compound in the gas
condensate composition by the lamp method. Determination of the relative
gas density. Determination of water in the composition of gas condensate
by the Dean-Stark method. Determination of the octane number of gas
condensate. Determination of mechanical impurities in the gas condensate
composition.

Practical classes: Industrial organic synthesis and transformations of
alkanes, alkenes,alkadienes, and alkynes. Industrial organic synthesis and
transformations of aliphatic halogen-derived hydrocarbons. Industrial
organic synthesis of alcohols. Industrial organic synthesis of aldehydes
and ketones, carboxylic acids and their derivatives. Industrial organic
synthesis of sulfonic acids, nitro compounds, and amines. Industrial
organic synthesis of naphthenic hydrocarbons and arenes. Industrial
organic synthesis of sulfonic acid and nitro compounds. Industrial organic
synthesis of aromatic alcohols, aromatic aldehydes and ketones. Industrial
organic synthesis of aromatic carboxylic acids. Industrial organic synthesis
of five-and six-membered heterocycles.

Exam/Assessment forms

Current control: Making notes and annotations on scientific articles and
monographs, solving computational and theoretical problems on modern
gas chemistry processes, discussing production stages, equipment and
technologies, checking the assimilation of basic concepts, terminology and
stages of the technological process, solving practical problems.

Final control-exam

Requirements for training and
exams

During the semester, the student must complete tasks according to the
syllabus and score min 30, max 60 points, and on the exam score min 20,
max 40 points.

References:

1. Arutyunov V.S., Golubeva I.A., Eliseev O.L., Zhagfarov F.G.
Tehnologiya pererabotaj uglevodorodnyh gazov. -M:lzdatelstvo Yurajt,
2021. -723 s.

2.Karpov A. B. Sovremennye metody analiza gaza i gazokondensata:
uchebnoe posobie / A. B. Karpov, A. M. Kozlov, F. G. Zhagfarov. -
Moskva: Izdatelskij centr RGU nefti i gaza imeni |. M. Gubkina, 2015.
3.Lapidus A. L. Gazohimiya: uchebnik dlya vuzov / A. L. Lapidus,

I. A. Golubeva, F. G. Zhagfarov. - 2-e izd., pererab. i dop. - Moskva:
Rossijskij gosudarstvennyj universitet nefti i gaza imeni 1. M. Gubkina,
2013.

4.Golubeva I. A. Svojstva i primenenie geliya, tehnologii
proizvodstva iz prirodnyh gazov: uchebnoe posobie / I. A. Golubeva, M.
A. Meleshko. - Moskva: Izdatelskij centr RGU nefti i gaza

(NIU) imeni .M. Gubkina, 2019.

5.Kidni, A. Dzh. Osnovy pererabotki prirodnogo gaza /A. Dzh. Kidni, U.
R. Parrish, D. Makkartni; perevod s anglijskogo 2-go izdaniya pod
redakciej O. P. Lykova, I. A. Golubevoj. - Sankt-Peterburg: Professiya,
2014.

6.Sundaram K. M. Ethylene / K. M. Sundaram, M. M. Shreehan, E. F.
Olszewski // Kirk-Othmer Encyclopedia of Chemical Technology. -

John Wiley & Sons, Inc., 2013.

7.Eisele, P. Propene / P. Eisele, R. Killpack // Ullmann’s Encyclopediaof
Industrial Chemistry. - Wiley-VCH Verlag GmbH & Co. KGaA,
Weinheim, 2012.

8.Calamur N. Butylenes / N. Calamur, M. E. Carrera, R. A. Wilsak //Kirk-
Othmer Encyclopedia of Chemical Technology. - John Wiley &

Sons, Inc., 2013.




Module Title:

M12.2. Production of Soot from Gas Raw Materials

Semester(s) in which the module
is taught:

2 Semester

Person responsible for the
module:

Candidate of Technical Sciences, Associate Professor Daurenbek N. M.

Language:

Kazakh, Russian

Relation to the curriculum:

Basic discipline, elective component

Teaching methods:

lectures, laboratory, practical work

Workload (including contact
hours, self-study hours):

Total work load-180 hours:
lectures-30 hours; laboratory-15 hours; practical-30 hours; current
SRO-60 hours; intermediate SRO-15 hours; SROP-30 hours.

Current Independent Work (IW) — 50 hrs; Intermediate IW — 10 hrs;
Guided Independent Work (with teacher) — 15 hrs.

Number of credits:

6 ECTS

Prerequisites (conditions) for
admission to the module:

Resource-Saving Technologies

Module objectives / Expected
learning outcomes

The goal is to deepen theoretical and practical knowledge about the
processes of soot production from gas raw materials and solve practical
problems to improve production.

After undergraduates have completed this course, they can:

- determine the most important properties of soot and their significance
in various industries.

- explain the mechanisms of soot formation and thermal decomposition
of hydrocarbons.

- apply knowledge about the interaction of carbon black with reaction
products to optimize production processes.

- analyze various furnace methods of soot production and evaluate their
effectiveness.

- create technological schemes for cleaning industrial waste associated
with soot production.

- formulate recommendations for optimizing soot production processes,
taking into account economic and environmental factors.

Content

Lecture Content: The most important properties of soot.  Modern
ideas about the mechanism of the soot formation process. Thermal
decomposition of hydrocarbons as a method for producing soot.
Laminar and turbulent diffusion combustion. Interaction of soot with
reaction products. Modern technologies of soot production. Reception
and preparation of raw materials. Furnace production methods.
Production of soot by precipitation from a diffusion flame. Soot
production by thermal decomposition without air access. Production of
active, low-active and semi-active furnace soot. Modern methods and
equipment for soot capture.  Granulation and compaction of soot.
Industrial waste treatment. Application of soot.

Laboratory classes:Study of the properties of the initial gas feedstock:
analysis of the composition of the gas mixture (methane, ethane,
propane, etc.), determination of the main physical and chemical
characteristics. Investigation of thermal decomposition of gas raw
materials for the production of soot: pyrolysis at various temperatures,
determination of the vyield of soot and gaseous products.
Characterization of the resulting soot: determination of the specific
surface area (BET method), morphological analysis of soot
(microscopy), determination of particle size and distribution. Study of
the influence of process parameters on the quality of soot: the influence
of temperature, holding time, pressure on the properties of soot.
Analysis of environmental aspects of the soot production process:




determination of CO, CO2, and Nox emissions; methods for cleaning
gas streams.

Practical classes:The main methods of soot production from gas raw
materials: thermal, oxidative, plasma, etc.Factors affecting the quality
and yield of soot. Safety precautions when working with gas raw
materials and soot. Thermodynamics and kinetics of the process of
pyrolysis of hydrocarbon rawmaterials. Technological schemes of soot
production by oxidizing method. Design and operating principle of
diesel particulate reactors. Analysis of typical problems that arise
during the operation of diesel particulate reactors. Technological
schemes of soot production by thermal method. Cleaning of waste
gases from harmful impurities (hydrogen sulfide, sulfurous anhydride).
Waste gas heat recovery. Methods of soot quality control. Soot
modification. Environmental aspects of soot production.

Forms of examinations /
assessments

Current control: Making notes and annotations on scientific articles and
monographs, solving computational and theoretical problems on
modern processes, discussing production stages, equipment and
technologies, checking the assimilation of basic concepts, terminology
and stages of the technological process, solving practical problems.
Final control-exam

Requirements for training and
exams

During the semester, the student must complete tasks according to the
syllabus and score min 30, max 60 points, and on the exam score min
20, max 40 points.

References:

1. Tehnologiya pererabotki uglevodorodnyh gazov: Uchebnik / V. S.
Arutyunov, I. A. Golubeva, O. L. Eliseev, F. G. Zhagfarov. - Moskva :
Yurajt, 2023. - 723 s.

2. lvanovskij, V. I. Tehnicheskij uglerod. Processy i apparaty :
uchebnoe posobie / V. I. Ivanovskij. - 2-e izd., pererab. i dop. - Omsk :
Tip. BLANKOM, 2019. - 256 s.

3. Dronov, S.V. Tehnologiya pererabotki nefti : uchebnoe posobie
/'S. V. Dronov, B. V. Pekarevskij. - Sankt-Peterburg : SPbGTI(TU).
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Module Title:

M 13. Research work of a Master Student 2

Semester(s) in which the module

is taught:

2 semester

Person responsible for the
module:

Candidate of Technical Sciences, Associate Professor Daurenbek N.
M., Doctor of Technical Sciences, Professor Beisenbayev O. K.,
Candidate of Technical Sciences, Professor Turebekova G. Z.

Language:

Russian, Kazakh

Relation to the curriculum:

Teaching methods:

Consultations with the supervisor

Workload (including contact
hours, self-study hours):

The total work load is 90 hours.

Number of credits:

3 ECTS

Prerequisites (conditions) for
admission to the module:

Research Work of a Master Student 1

Module objectives / Expected
learning outcomes

After completing research in the 2nd semester, a master's student can:
- Formulate and refine the research task based on the problems and
goals of the dissertation research.

- Substantiate the relevance, scientific and practical significance of
the tasks set, demonstrating an understanding of the research context.
- Develop methods for solving research problems, taking into account
theoretical approaches and specific conditions of the research object.
- collect, process and systematize factual material necessary for
analysis and drawing conclusions.

- Evaluate the reliability and sufficiency of the collected data to
ensure the scientific validity of the results of the dissertation work.

- analyze the methods and approaches used in the research in terms of
their effectiveness and compliance with the goals of the dissertation.

- Evaluate the predicted results of the study according to the criteria
of scientific novelty and practical applicability.

- Formulate conclusions about the contribution of the research
performed to the structure and content of the master's thesis, outline
the directions of further work.

Content

Formulation and refinement of the research task based on the

identified scientific problems and in accordance with the purpose of
the dissertation research. Substantiation of the relevance of the
chosen direction, scientific novelty and applied significance of the
tasks set, demonstration of mastery of the context of modern
scientific discussion within the thematic field of work.
Development of methods for solving research problems, taking into
account the applicable theoretical approaches and features of the
research object. Collection, processing and systematization of factual
material necessary for analysis, in compliance with the requirements
of reliability, reproducibility and completeness of scientific data.
Assessment of the degree of sufficiency and reliability of the
empirical base of the study to ensure the objectivity and validity of
the results obtained. Analysis of the applied methods and approaches,
identifying their relevance, effectiveness and compliance with the
goals of the master's thesis. Evaluation of the predicted results based
on the criteria of scientific novelty, significance, and potential
practical applicability.

Formulation of conclusions about the contribution of the research
work performed to the formation of the content and structure of the
master's thesis, determination of the direction of further scientific
research and planning of subsequent stages of research activities.

Forms of exams / assessments

Final control-dif.credit




Requirements for training and
exams

Experimental research, reports on the work done, defense of a
research paper before the commission

List of references for reading

1. QMS SKU PR 7.28-2024 Organization and conduct of scientific
(experimental)work- research work of undergraduates and doctoral
students.

2. QMS SKU PR 7.29-2024 Organization of scientific internships for
undergraduates and doctoral students.




Module Title:

M 14. Research Practice

Semester(s) in which the
module is taught:

3 semester

Person responsible for the
module:

Candidate of Technical Sciences, Associate ProfessorDaurenbekN.M.,
Doctor of Technical Sciences, Professor BeisenbayevO.K.,
Candidate of Technical Sciences,Professor Turebekova G.Z.

Language:

Russian, Kazakh

Relation to the curriculum:

Teaching methods:

Experimental research, consultations with the supervisor, progress reports

Workload (including contact
hours, self-study hours):

Total workload-180 hours

Number of credits:

6 ECTS

Prerequisites (conditions) for
admission to the module:

Research Work of a Master Student 1

Module objectives / Expected
learning outcomes

The goal is to acquire professional skills in applying theoretical and
practical knowledge obtained during the training period, collect, analyze
and summarize materials for writing a research report with its subsequent
use in writing a master's thesis.

After a master's student completes this course, they will master:

- the ability to formulate hypotheses, set research goals and objectives, and
choose methods to achieve them.

- ability to collect, process and analyze quantitative and qualitative data, as
well as draw conclusions based on the results obtained.

- ability to present research results in scientific communities, including
preparing and conducting presentations at conferences.

- ability to evaluate existing research, analyze its advantages and
disadvantages, and develop your own ideas and approaches.

- be able to prepare scientific publications designed in accordance with the
requirements of the academic standard.

- various research methods, including experimental, sociological and
statistical approaches.

- ability to find, analyze and critically evaluate scientific sources and
literary reviews.

- solve scientific and practical problems in the field of ecology and
sustainable development through research, interpretation of research data
and international cooperation.

Content

Design and implementation of complex and interdisciplinary research,
analysis and generalization of scientific and technical information with the
involvement of information resources; implementation of experimental
research, generalization of research results in the form of a report, scientific
article and presentation to a wide audience.  Performing theoretical and
experimental research on the topic of the dissertation.

Forms of exams / assessments

Final control-dif.credit

Requirements for training and
exams

Reading list

1. QMS SKU p 7.05-2024 rules for organizing and conducting professional
practice of students and determining organizations as bases of practice of
M. Auezov SKU




Module Title:

M15. 1 Chemistry and Technology of Biologically Active Additives

Semester(s) in which the
module is taught:

1 semester

Person responsible for the
module:

Doctor of Technical Sciences, Professor Beisenbayev O. K.

Language:

Russian, Kazakh

Relation to the curriculum:

Profile discipline, component of choice

Teaching methods:

Lecture, laboratory

Workload (including contact
hours, self-study hours):

Total work load-180 hours:

lectures-30 hours; laboratory-30 hours; practical training.-15h , Current
Independent Work (IW) — 30 hrs; Intermediate IW — 15 hrs; Guided
Independent Work (with teacher) — 60 hrs.

Number of credits:

6 ECTS

Prerequisites (conditions) for
admission to the module:

Bachelor's modules: Biochemistry

Module objectives / Expected
learning outcomes

Objective: to study in-depth the chemical nature, methods of synthesis,
isolation, analysis and industrial production of biologically active additives
(BAAS) used in medicine, food and chemical industry.

After undergraduates have completed this course, they can:

- list the main sources of dietary supplements and methods of their isolation
and synthesis;

- explain the relationship between the chemical structure of BAS and their
biological activity;

- apply the acquired knowledge to select the optimal method for the
extraction of BAS from plant raw materials;

- analyze data on the biological activity of BAS and evaluate their potential
effectiveness;

- propose new methods to improve the stability and bioavailability of BAS;
- argue your opinion on current issues of the development of the dietary
supplement industry and offer innovative solutions.

Content

Lecture content: Classification of biologically active substances: vitamins,
antioxidants, amino acids, polyphenols, fatty acids, prebiotics, probiotics,
etc. Chemical structure and properties of dietary supplements, their
metabolic pathways and mechanisms of action in the human body. Sources
of dietary supplements: natural (plant, animal, microbiological raw
materials) and synthetic. Methods of synthesis, modification and extraction
of biologically active compounds: organic synthesis, biotechnological
approaches, extraction by supercritical liquids, chromatographic
purification. Technological processes of dietary supplements production,
including formulation development, selection of carriers, methods of
encapsulation, microencapsulation and stabilization of active components.
Physico-chemical methods of quality control of dietary supplements,
including spectroscopy, chromatography, titrimetry and thermal analysis.
Standardization, registration and certification of dietary supplements in
accordance with international and national standards (GMP, ISO, TR CU).
Ecological and resource-saving technologies of dietary supplements
production. Current areas of development: creation of functional food
products, personalized supplements, nanotechnologies in the field of
delivery of active substances.

Laboratory classes: Extraction of biologically active substances from plant
rawmaterials. Determination of the antioxidant activity of BAS by various
methods. Study of the BAS microencapsulation process. Synthesis and
modification of BAS. Modification of a natural polysaccharide (for
example, chitosan) to improve its properties (solubility, bioavailability;
analysis of the obtained products using IR spectroscopy or NMR.
Chromatographic separation and identification of BAS.




Practical classes: Development of a dietary supplement formulation based
on the specified criteria: selection of the optimal combination of active
components, carriers and excipients; evaluation of the compatibility of
components and stability of the formulation; calculation of the required
amount of ingredients for the production of a certain batch of dietary
supplements. Study of regulatory documentation and quality standards of
dietary supplements: study of GMP (Good Manufacturing Practice)
standards for the production of pharmaceutical products and dietary
supplements; preparation of a package of documents for the registration of
dietary supplements. Working with BAS databases. Search for information
on biological activity and application: analysis of scientific publications and
patents in the field of dietary supplements; evaluation of the effectiveness
and safety of BAS based on scientific data.

Forms of exams / assessments

Tek control - survey at lectures, survey and presentations at practical
classes, presentation of homework, admission to completion, protection of
CPM.

Final control-exam

Requirements for training and
exams

During the semester, a master's student must complete tasks according to
the syllabus and score min 30, max 60 points, and on the exam score min
20, max 40 points.

Bibliography for reading

1. Biologicheski aktivnye dobavki i kompozicii iz rastitelnogo syrya:
ucheb.-metodich. posobie / E. S. Zemlyakova. — Kaliningrad: lzd-vo
FGBOU VO «KGTUpy», 2022. — 37 s.

2. Ivanova, L. A. Pishevaya biotehnologiya: ucheb.posobie: v 2 kn. /
L. A. Ivanova, L. I. Vojno, I. S. lIvanova; red. I. M. Gracheva. — Moskva:
KolosS, 2008 . — Kn. 2. Pererabotka rastitelnogo syrya. — 472 s.

3. Mezenova, O. Ya. Gomeostaz i pitanie: ucheb.posobie / O. Ya.
Mezenova. — Moskva: Kolos, 2010. — 318 s. 3. Funkcionalnye produkty
pitaniya: ucheb.posobie / R. A. Zajnullin [i dr.]. — Moskva: KNORUS,
2012. - 304 s.

4. Rogov, I. A. Himiya pishi: uchebnik / I. A. Rogov, L. V. Antipova,
N. I. Dunchenko. — Moskva: KolosS, 2007. — 853 s.
5. Kovalenko, L. V. Biohimicheskie osnovy himii biologicheski

aktivnyh veshestv: ucheb.posobie / L. V. Kovalenko. — Moskva: BINOM.
Laboratoriya znanij, 2012. — 230 s.

6. Popova, N. N. Pishevye i biologicheski aktivnye dobavki:
ucheb.posobie / N. N. Popova, E. S. Popov, |. P. Shetilina. — Voronezh:
VGUIT, 2016. — 67 s. — Tekst : elektronnyj // Lan: elektronno-
bibliotechnaya sistema. — URL: https://e.lanbook.com/book/92220 (data
obrasheniya: 02.05.2022).

7. Tolmacheva, T. A. Tehnologiya otrasli: tehnologiya konditerskih
izdelij: ucheb.posobie / T. A. Tolmacheva, V. N. Nikolaev. — Sankt-
Peterburg: Lan, 2022. — 132 s. — Tekst: elektronnyj // Lan: elektronno-
bibliotechnaya sistema. — URL: https://e.lanbook.com/book/206807 (data
obrasheniya: 02.05.2022).

8. Pishevaya himiya. Dobavki: ucheb.posobie dlya srednego
professionalnogo obrazovaniya / L. V. Donchenko, N. V. Sokol, E. V.
Sherbakova, E. A. Krasnoselova; otv. red. L. V. Donchenko. — 2-e izd., ispr.
i dop. — Moskva: lzd-vo Yurajt, 2019. — 223 s. — Tekst: elektronnyj //

Obrazovatelnaya platforma Yurajt [sajt]. — URL:
https://urait.ru/bcode/444262
9. Musaeva, N. M. Pishevye i biologicheski aktivnye dobavki:

uchebnometodicheskoe posobie / N. M. Musaeva. — Mahachkala: DagGAU
imeni M. M. Dzhambulatova, 2019. — 91 s. — Tekst: elektronnyj // Lan:
elektronnobibliotechnaya sistema. - URL.:
https://e.lanbook.com/book/159407 (data obrasheniya: 02.05.2022).




Module Title:

M15.2 Prospects Processes for Producing Sulfur from Hydrocarbon
Gases

Semester(s) in which the
module is taught:

3 Semester

Person responsible for the
module:

Candidate of Technical Sciences, Associate Professor Daurenbek N. M.

Language:

Kazakh, Russian

Relation to the curriculum:

Profile discipline, elective component

Teaching methods:

lectures, laboratory, practical exercises

Workload (including contact
hours, self-study hours):

Total work load-180 hours:

lectures-30 hours; laboratory-30 hours; practical-15 hours; Current
Independent Work (IW) — 30 hrs; Intermediate IW — 15 hrs; Guided
Independent Work (with teacher) — 60 hrs.

Number of credits:

6 ECTS

Prerequisites (conditions) for
admission to the module:

Bachelor's modules: Control Systems of Chemical and Technological
Processes

Module objectives / Expected
learning outcomes

Objective: to deepen the knowledge of advanced processes for producing
sulfur from hydrocarbon gases; and to use this knowledge to solve practical
problems related to improving production.

After undergraduates have completed this course, they can:

- determine the main sources of hydrogen sulfide in hydrocarbon gases and
regulatory requirements for the content of sulfur in commercial gases;

- explain the thermodynamic and kinetic foundations of the Claus process
and its modifications;

- apply the principles of thermodynamics and kinetics to calculate the
equilibrium composition and rate of reactions in the Claus process;

- to assess the prospects for the introduction of new technologies for gas
purification from hydrogen sulfide and sulfur production in various
industries;

- suggest ways to improve the efficiency and environmental safety of
existing sulfur production processes;

- assess the environmental risks associated with the production and use of
sulfur and propose measures to minimize them.

Content

Lectures: Current level of development of processes of processing of
sulfur-containing hydrocarbon gases in the world practice and Kazakhstan.
Features of the modern raw material base of sulfur production. Analysis of
the main problems of gas sulfur production, natural gas desulfurization and
acid gas release. The main problems of sulfur production by the Claus
method. Issues of improving the efficiency of the thermal and catalytic
stages of the Claus plant. Mechanisms of conversion of hydrogen sulfide
and other organosulfur compounds to elemental sulfur. Technological
schemes of sulfur production plants, the range of products obtained.
Selection of the method and conduct of sulfur analysis.

Laboratory classes: Analysis of the composition of natural and associated
gas containing H2S and other sulfur-containing compounds. Analysis of the
quality and composition of the products obtained from sulfur production
plants. Methods of analysis and quality control of sulfur: physical and
chemical methods of analysis (melting point, gray sulfide acid, solubility):
spectroscopic and chromatographic methods.

Practical classes: Thermodynamics and kinetics of Klaus reactions.
Modifications of the Claus process: analysis of various modifications of the
Claus process: a direct-flow process, a process with flow splitting, a process
with gas cooling, etc. (comparison of various modifications of the Claus
process in terms of sulfur yield and energy efficiency); features of the
technological design of various modifications of the Claus process;
selection of the optimal modification of the Claus process depending on the




composition of the source gas and the required degree of purification.
Alternative sulfur production processes: an overview of promising sulfur
production processes; comparison of alternative processes with the Claus
process in terms of economic efficiency and environmental friendliness.
Utilization and application of sulfur: the main areas of use of sulfur:
production of sulfuric acid, sulfur concrete, sulfur asphalt, etc. ; problems of
transportation and storage of sulfur; prospects for expanding the scope of
sulfur; technologies for obtaining high-quality elemental sulfur.

Forms of exams / assessments

Current control: survey at lectures, survey and presentations at practical
classes, presentation of homework, admission to completion, CPM defense.
Final control-exam

Requirements for training and
exams

During the semester, the student must complete tasks according to the
syllabus and score min 30, max 60 points, and on the exam score min 20,
max 40 points.

References:

1. Mohammad Reza Rahimpour, Mohammad Amin Makarem, Maryam
Meshksar. Advances in Natural Gas: Formation, Processing and
Applications. Volume 1. Natural Gas Formation and Extraction:
Elsevier.2024.-418p.

2. Arthur J. Kidnay, William R. Parrish, Daniel G. McCartney. Natural
Gas Processing: Technology and Engineering Design. Elsevier Inc.
2014. -873p.

3. . Almegren, Hamid. Advances in Natural Gas technology. Publisher:
INTECH. 2012.-556p.

4. Xiuli Wang. Advanced Natural Gas Engineering.Gulf Publishing
Company. Houston, Texas.2009.-417p.

5. Abdel Hamid, M.F., Aboul-Fotouh, T.M. & EI-Shafie, M.A. A
comparison between Claus and THIOPAQ sulfur recovery techniques
in natural gas plants. J. Eng. Appl. Sci. 71, 27 (2024).
https://doi.org/10.1186/s44147-023-00356-9.

6. Kadyrov S.R. Investigation and comparison of technologies and
methods of sulfur recovery and production processes // Kazakhstan
journal for oil & gas industry. - 2023. - Vol. 5. - N. 2. - P. 91-98. doi:
10.54859/kjogi108613.

7. Eleni Stefa, Zoe Ziaka. Recovery of Elemental Sulfur and Treatment
of the Tail Gases with the Claus Method: Application Study of Best
Available Techniques for Pollution Prevention// International journal
of Environmental Science and Technology,January 2022.P.411-
424 https://www.researchgate.net/publication/358037731 Recovery o
f _Elemental Sulfur_and Treatment of the Tail Gases with the Cla
us_Method Application_Study of Best Available Techniques for P
ollution_Prevention.

8. Aslam Khan, Muhammad Nouman. Process Modeling, Optimization
and Cost Analysis of a Sulfur Recovery Unit by Applying Pinch
Analysis on the Claus Process in a Gas Processing Plant. Mathematics,
2021. doi:10.3390/MATH10010088.
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https://www.researchgate.net/publication/358037731_Recovery_of_Elemental_Sulfur_and_Treatment_of_the_Tail_Gases_with_the_Claus_Method_Application_Study_of_Best_Available_Techniques_for_Pollution_Prevention

Module Title:

M16.1 General Chemical Technology of Synthetic Fibers

Semester(s) in
which the module
is taught:

1 Semester

Person responsible
for the module:

Doctor of Technical Sciences, Professor O. K. Beisenbayev

Language: Russian, Kazakh

Relation to the Profile discipline, university component
curriculum:

Teaching methods: | Lecture,laboratory

Workload Total work load — 150 hours:

(including contact
hours, self-study
hours):

lectures-30 hours; laboratory-30 hours; Current Independent Work (IW) — 55 hrs;
Intermediate IW — 12.5 hrs; Guided Independent Work (with teacher) — 22.5 hrs.

Number of credits:

S5ECTS

Prerequisites
(conditions) for
admission to the
module:

Bachelor's modules: Technology of Organic and Petrochemical Industries

Module objectives
/ Expected
learning outcomes

Obijective: to expand the current understanding of chemical and physico-chemical processes
underlying chemical fiber technology; to acquire skills in the synthesis and research of
special fibers with special properties.
After undergraduates have completed this course, they can:
- list the main methods of synthesis, molding and modification of synthetic fibers;
- explain the mechanism of action of various modifying agents;
- apply the knowledge gained for the independent synthesis of polyester or
polyamide;
- analyze the influence of various factors (temperature, time, reagent concentration)
on the process of obtaining fiber and its properties;
- develop a recipe for a new modified fiber with the specified properties;
- justify the choice of a specific fibers for a specific application, considering its
advantages and disadvantages.

Content

Lectures: Modern chemical fibers, basic principles of their production and research.
Modern technologies for the production of polyester, polyamide and polyolefin synthetic
fibers and other synthetic fibers. Modern devices and methods of testing synthetic fibers.
Production of special fibers with special properties. Theoretical bases of textile materials
modification processes.

Laboratory classes: Synthesis of polyester (polyethylene terephthalate-PET): carrying out
esterification of terephthalic acid and ethylene glycol. PET melt fiber forming: preparation
of PET melt (drying, degassing); fiber forming by extrusion through a die followed by
drawing. Synthesis of polyamide (polyamide-6 or polyamide-6,6). Modification of
polyester or polyamide fibers: hydrophilization of the fiber surface by treatment with alkali
or plasma; dyeing the fiber with dispersed or acidic dyes (depending on the type of fiber);
study of the effect of modification on the sorption properties and strength of the fiber.
Investigation of the structure and properties of synthetic fibers by various methods:
determination of strength and elongation at break; determination of shrinkage during
heating; determination of humidity and hygroscopicity; analysis of the fiber structure by
microscopy (optical or electronic).

Forms of
exams/assessments

Tek control - reports on individual research of modern methods of pre-scientific, scientific
and extra-scientific cognition with collective discussion; collective reports and discussions
on practical research of the realities of modern theory and practice based on the
methodology of natural science cognition; presentations of scientific reports on the search
for features of studying knowledge about science, glossaries, abstracts, oral surveys.

Final control-exam

Requirements for
training and exams

During the semester, a master's student must complete tasks according to the syllabus and
score min 30, max 60 points, and on the exam score min 20, max 40 points.

References for

1. SakibaevaS.A., ZhantasovaU.S., SujgenbaevaA.Zh., OrazymbetovaA.O.




reading

Izbrannyeglavyneftehimii: kurslekcij - Shymkent: YuKGUim.M.Auezova, 2018. - 160s.

2. Hammatova, E.A.
Razrabotkatehnologijproizvodstvamodificirovannyhkompozicionnyhvoloknistyhmaterialov,
primenyaemyhvneftehimicheskomineftepererabatyvayushemkompleksah :monografiya /
R.F. Gajnutdinov, Yu.N. Matveev; Kazan. nac. issled. tehnol. un-t; E.A. Hammatova .—
Kazan : KNITU, 2016 .— 264 s.

3. SujgenbaevaA.zZh., SakibaevaS.A., ZhantasovaU.S., OrazymbetovaA.O.

Uchebnoeposobie «lzbrannyeglavyneftehimiivtablicahishemah»  dlyamagistrantov-
Shymkent: YuKGUim. M. Auezova, 2019.-185s.
4. Chauduri U.R.Neftehimiya i neftepererabotka. Processy, tehnologii, integraciya.

Perevod s angl. (2010 g., Fundamentals of Petroleum and Petrochemical Engineering)
podred. O.F.Glagolevoj, I.A. Golubevoj .2014,- 432s

5. Timofeev B.C., Serafimov L.A., Timoshenko A.V. Principy tehnologii osnovhogo
organicheskogo i neftehimicheskogo sinteza. Uchebnoe posobie dlya vuzov.- 3-e izd.
pererab. i dop. - M.: Vyssh. shk., 2010. — 408 s.

6. Globa A.l, Prokopchuk N.R. Resurso- i energosberegayushie tehnologii v
proizvodstve plasticheskih mass.Uchebno-metodicheskoe. posobie. — Minsk, BGTU, 2014.
-122's




Module Title:

M16.2 Rational Ways of Processing Heavy Oils and Oil Residues/

Semester(s) in which the module
is taught:

3 semester

Person responsible for the
module:

Candidate of Technical Sciences, Associate Professor Daurenbek N. M.,
Candidate of Technical Sciences, Professor Pusurmanova G. Zh

Language:

Kazakh, Russian

Relation to the curriculum;

Basic discipline, university component

Teaching methods:

lectures, laboratory work

Workload (including contact
hours, self-study hours):

Total work load — 150 hours:

lectures-30 hours; laboratory-30 hours; Current Independent Work (IW) — 55
hrs; Intermediate IW — 12.5 hrs; Guided Independent Work (with teacher) —
22.5 hrs.

Number of credits:

SECTS

Prerequisites (conditions) for
admission to the module:

Development prospects of motor fuel production from hydrocarbon raw
materials

Module objectives / Expected
learning outcomes

Obijective: to expand the knowledge of undergraduates on rational methods of
processing heavy oils and oil residues in order to develop new approaches to
processing heavy oils and oil residues.

After undergraduates have completed this course, they can:

- demonstrate knowledge on modern technologiesaemoncrpdemonstrate
knowledges of up-to-datem technologiesssm and the processof amproduction
of heavy oil and processing of oil waste; efficient use of apparatuses and
equipment of oil refineries;

- apply information technology skills to modernize new technologies for
processing heavy oil and oil waste, technological processes, networks and
equipment for deep oil refining, obtaining, processing and analyzing the
results obtained:;

- analyze domestic and foreign scientific and technical literature on rational
methods of heavy oil processing and oil waste processing;

- select the best options for processing heavy oil and oil waste, determine the
main requirements for equipment and equipment for processing heavy oil raw
materials;

- develop new technological processes for processing heavy oil and oil waste,
technical specifications for equipment design and modernization of existing
technological processes.

Content

Lectures: State and prospects of technologies for processing and improving
heavy raw materials and oil residues.Main directions of development of
thermal processes of deep processing of oil residues. Thermal processes of
processing heavy hydrocarbon raw materials. Thermal condensation
processes. Hydrothermal processes of processing heavy oil residues.

Catalytic cracking of residual raw materials. Preparation of raw materials for
catalytic processes.Industrial plants for catalytic cracking of residual raw
materials. Problems of processing mixed and residual raw materials at KKF
installations. Hydrogenation processes of heavy oil waste processing.
Reactions that occur during the catalytic hydrotreatment of oil residues.
Catalysts for hydrotreating oil residues. Processes of hydro-refining of oil
residues.Hydrodesulfurization of residues in the schemes of oil refineries.
Hydrocracking. Combined processes for processing leftovers.

Laboratory classes: Study of physical and chemical properties of heavy oils.
Obtaining oil residues and their investigation. Visual and simulation
modeling of the vacuum oil distillation process. Determination of coking of
heavy oil residues by Conradson. Determination of the content of resins and
asphaltenes in heavy oil residues.Determination of particle sizes of oil
dispersed systems by the conductometric method. Separation of oil dispersed
systems by step extraction method. Determination of colloid stability at
normal and high temperatures.Quantitative determination of the group
composition of oil residues according to Markusson. Investigation of the




process of periodic coking of oil residues and the resulting products.
Investigation of the oxidation process of oil residues and the resulting
products. Investigation of the process of catalytic cracking of petroleum raw
materials in a laboratory installation with ncesnooxmxennsima fluidized bed
of catalyst.

Forms of exams / assessments

Current control: Mini-research, working with cases from modern scientific
practice, making notes and annotations on scientific articles and monographs.
Final control-exam

Requirements for study and
exams

During the semester, the student must complete tasks according to the
syllabus and score min 30, max 60 points, and score min 20, max 40 points
on the exam.

References:

1. Dourenbek N.M. Auyr zhone kaldyk mynaj shikizatyn endeu. -
Almaty: Lantar books, 2023, 230 b.

2. Dourenbek N.M. Mynaj endeudiy zamanaui zhone bolashary
bar termolitikalyk yderisteri. - Almaty: Lantar books, 2023, 192 b.

3. Kaldygozov E. Visbreking neftyanyh ostatkov: uchebnoe posobie/ E.
Kaldygozov, G. M. Iztileuov, A. A. Bolysbek. - Shymkent : YuKGU, 2018. -
120 s.

4, Kaldygozov E.K. Gidrokataliticheskie processy pererabotki
neftyanogo syrya: uchebnoe posobie / E. K. Kaldygozov, A. E. Kaldygozov. -
Shymkent : "Alem", 2016. - 208 s.

5. Ore, O.T., Adebiyi, F.M. A review on current trends and prospects in
the pyrolysis of heavy oils. J Petrol Explor Prod Technol 11, 1521-1530
(2021). https://doi.org/10.1007/s13202-021-01099-0.

6. Nguyen, Manh Tung, Dang Le Tri Nguyen, Changlei Xia, Thanh
Binh Nguyen, Mohammadreza Shokouhimehr, Siva Sankar Sana, Andrews
Nirmala Grace, Mortaza Aghbashlo, Meisam Tabatabaei, Christian Sonne,
Soo Young Kim, Su Shiung Lam and Quyet Van Le. Recent advances in
asphaltene transformation in heavy oil hydroprocessing: Progress, challenges,
and future perspectives. Fuel Processing Technology (2020): 106681.

7. Thian Tye C. Catalysts for Hydroprocessing of Heavy Oils and
Petroleum Residues. Processing of Heavy Crude Oils - Challenges and

Opportunities. IntechOpen; 2019. Available from:
http://dx.doi.org/10.5772/intechopen.89451.
8. Lyadov, A.S., Petrukhina, N.N. Extraction and Refining of Heavy

Crude Oils: Problems and Prospects. Russ J Appl Chem 91, 1912-1921
(2018). https://doi.org/10.1134/S1070427218120029.

9. James G. Speight. The Chemistry and Technology of Petroleum. —
5th Edition, CRC Press, 2014. — 953 p. https://doi.org/10.1201/b16559.

10. Anchita H., Spejt Dzh. Pererabotka tyazhelyh neftej i neftyanyh
ostatkov. Gidrogenizacionnye processy. -SPh.: Professiya, 2013. -384 c.

11. Ancheyta J. Modeling of Processes and Reactors for Upgrading of
Heavy Petroleum. CRC Press, Taylor & Francis Group, New York, 2013. 524
p.

12. James G. Speight. Heavy Oil Production Processes. — Gulf
Professional Publishing, 2013. — 173p.

13. Ongarbaev E.K., Doszhanov E.O., Mansurov Z.A. Pererabotka
tyazhelyh neftej, neftyanyh ostatkov i othodov. Almaty: Kazahskij
nacionalnyj universitet im. al-Farabi, 2011. — 256 c.




M17.1 Development and Application of Additives to Modify the Fuel

Module Title: and Oil Property
Semester(s) in which the module | 3 Semester
is taught:

Person responsible for the
module:

Candidate of Technical Sciences, Associate Professor Daurenbek N. M.,
Candidate of Technical Sciences, Professor Pusurmanova G. Zh

Language:

Kazakh, Russian

Relation to the curriculum:

Profile discipline, component optional

Teaching methods:

lectures, practical work

Workload (including contact
hours, self-study hours):

Total workload-150 hours: lectures-30 hours; laboratory-30 hours; Current
Independent Work (IW) — 55 hrs; Intermediate IW — 12.5 hrs; Guided
Independent Work (with teacher) — 22.5 hrs.

Number of credits:

5ECTS

Prerequisites (conditions) for
admission to the module:

Modern technologies of petrochemical synthesis

Module objectives / Expected
learning outcomes

Objective: to expand knowledge on the development and application of
additives for modifying the properties of fuels and oils; to develop skills in
obtaining and researching additives for petroleum products.
After undergraduates have completed this course, they can:

- list the key components in various types of additives and their effect
on the properties of fuels and oils;

- describe the production processes of the main types of additives,
including sulfonates, alkylphenols, sulfur-and phosphorus-containing
compounds, viscous and depressant additives;

- apply knowledge about the mechanism of action of additives to select
the most appropriate additives for specific tasks (for example,
increasing the detonation capacity of the fuel). reduce the
solidification temperature of diesel fuel);

- compare the advantages and disadvantages of various types of
additives in terms of their effectiveness, cost, environmental
friendliness and compatibility with other components of fuels and
oils;

- develop a formulation of a new type of additive for modifying the
properties of fuels or oils with specified characteristics;

- evaluate: the economic feasibility of introducing new additives and
their technologies. industrial production.

Content

Lecture content: The main directions of work in the development of modern
additives for various types of oils and petroleum fuels, based on the features
of their functional purpose and mechanism of action. Classification of fuel
additives. Ignition modifiers.  Oxygenates. Burning modifiers.Additives
that increase fuel stability. Cleaning additives.Dispersant additives for boiler
fuels. Additives and means for the use of fuel at low temperatures. Friction
modifiers. Anti-corrosion additives. Modifiers of colloidal chemical
properties. Fuel additives for various purposes. Determination of detonation
resistance of motor fuels. Determination of the flammability of motor
fuels.Methods of analysis of depressant additives. Methods of analysis of
depressant additives. Determination of the amount of active substance in
compounds. Determination of the copolymer composition.Molecular weight
and determination of the molecular weight distribution. Methods for
evaluating the composition of motor oils with additives. Classification of
additives to lubricants. Antioxidant additives (oxidation inhibitors).

Detergents-dispersant additives to oils (detergents-dispersants).
Additives that improve the lubricating properties of oils. Viscous additives to
oils. Depressant additives for petroleum oils. Anti-corrosion additives.
Additives that increase the stickiness of oils. Anti-foam additives. Specific
additives.Synthetic oils and additives to them. Synthetic hydrocarbon and
ester oils. Multifunctional (complex) oil additives.




Production processes of oil additives. Preparation of sulfonate additives.
Preparation of additives based on alkylphenols and their derivatives.
Preparation of sulfur-and phosphorus-containing additives.Preparation of
viscous and depressant additives. Control and regulation of technological
parameters. Improvement of additive manufacturing processes. Main
apparatuses and equipment of plants for the production of oil additives.
Reaction apparatuses. Rectification devices. Heat exchangers. Pumps.
Devices for separation of mechanical impurities.

Laboratory classes: Determination of the properties of straight-run gasoline
fractions and oxygenates. Determination of the octane number of gasoline
fractions before and after the addition of octane-boosting
additives.Preparation and testing of cetane-enhancing compounds.
Investigation of changes in low-temperature properties of fuel with the
introduction of depressor additives. Determination of the solidification
temperature of diesel fractions before and after the introduction of depressant
additives.Determination of the properties of oil fractions and commercial oils.
Preparation and testing of a multifunctional additive for motor
oils.Investigation of changes in the low-temperature properties of oil with the
introduction of depressant additives. Determination of the solidification
temperature of base oils before and after the introduction of depressant
additives. Application of quantum chemical calculations to correlate the
structure and structure of additives.

Forms of exams / assessments

Current control: Mini-research, working with cases from modern scientific
practice, making notes and annotations on scientific articles and monographs.
Final control-exam

Requirements for training and
exams

During the semester, the student must complete tasks according to the
syllabus and score min 30, max 60 points, and on the exam score min 20,
max 40 points.

References:

1. Dourenbek N.M. Mynaj men mynaj enimderi kosyndylarynyH
teoriyalyk negizderi zhane tehnologiyasy. Oku kyraly. - Almaty: Adal kitap,
2022. — 296 b.

2. Dorogochinskaya V.A., Danilov L.M., Tonkonogov B.P. Prisadki k
toplivam i smazochnym materialam. -M.: Rossijskij gosudarstvennyj
universitet nefti i gaza (N1U) imeni I.M. Gubkina, 2017. - 290 s.

3. Doaurenbek N.M. Mynaj enimderin ytymdy endiru zhone koldanudyx
teoriyalyk zhone praktikalyk negizderi: oxu kyraly / N.M.Dourenbek. —
Almaty: Daryn, 2024.— 378 b.

4, Bejsenbaev O.K., Isa A.B. I dr. Organikalyk zhone mynajhimiya
endirisiniH tehnologiyasynan zerthanalyk praktikum Oku kyraly (kazak, orys,
arylshyn) Shymkent: "Slem" 2014.- 206 b.

5. Dipakkumar Chimangiri Gosai, Ashishkumar Jashvantlal Modi,
Anil Kumar Gillawat. Impact of Nano-Fuel Additives and Nano-Lubricant
Oil Additives on Diesel Engine Performance and Emission Characteristics.
Heat and mass transfer research, 2025, Volume 12(1): 103-122.

6. Sarbani Daud, Mohd Adnin Hamidi, Rizalman Mamat. A review of
fuel additives' effects and predictions on internal combustion engine
performance and emissions[J]. AIMS Energy, 2022, 10(1): 1-22. doi:
10.3934/energy.2022001.

7. Danilov, A.M. Progress in research on fuel additives (review). Pet.
Chem. 55, 169-179 (2015). https://doi.org/10.1134/S0965544115030020

8. M. Mortier, M. F. Fox, S. T. Orszulik. Chemistry and Technology of
Lubricants. — 3rd Edition, Springer, 2010. — 561 p.

9. Rudnick Leslie L.. Lubricant Additives: Chemistry and Applications.
— CRC Press, 2009. — 790 p.




Module Title:

M17. 2. Scientific Bases of Elastomeric Compositions Compounding

Semester(s) in which the module
is taught:

2 Semester

Person responsible for the
module:

Candidate of Technical Sciences, ProfessorTurebekova G.Z.

Language:

Kazakh, Russian

Relation to the curriculum:

Profile discipline, component of choice

Teaching methods:

lectures, laboratory, practical work

Workload (including contact
hours, self-study hours):

Number of credits:

Total workload-150 hours: lectures-30 hours; laboratory-30 hours; Current
Independent Work (IW) — 55 hrs; Intermediate IW — 12.5 hrs; Guided
Independent Work (with teacher) — 22.5 hrs.

5ECTS

Prerequisites (conditions) for
admission to the module:

Scientific basis of creating polymer composite materials

Module objectives / Expected
learning outcomes

Objective: to develop undergraduates ' deep knowledge of the scientific and

practical basics of compounding elastomeric compositions, to acquire

practical skills in manufacturing and testing elastomeric materials and

products.

After a master's student completes this course, they can:

- list the names of modern rubbers, innovative additives and methods of
processing rubber waste;

- interpret the results of studies on the compatibility of components and
their influence on the properties of rubbers;

- conduct experiments to study the influence of various factors on the
properties of rubbers;

- identify patterns and trends in the development of new formulations of
rubber compounds;

- develop new formulations of rubber compounds with improved properties
based on to

- formulate proposals for improving the technological processes of rubber
products production.

Content

Lectures: General characteristics of rubber products. Scientific basis for
compounding elastomeric compositions. Fillers of elastomeric compositions.
Innovative in production. Plasticizers and softeners. Research of mixed
plasticizers. Stabilizers and antirads. Scientific basis for creating rubbers with
special properties. Technological active additives. Components of
vulcanizing systems.Special reagents for vulcanization. Modern rubbers. New
developments and areas of improvement of vulcanizing systems. Ecology and
waste management.

Laboratory classes: Study of compatibility of prescription drugs
ingredients. Research in the field of creating rubbers with improved special
properties. Investigation of the influence of the organic part of oil sludge on
the properties of special rubbers. Investigation of the influence of modified
zeolite on the physical and mechanical properties of special rubbers.
Investigation of the influence of sulfur of PKOP LLP on the properties of
special rubbers. Investigation of the influence of used oils of Hill corporation
LLPon the properties of special rubbers. Investigation of the effect of
soapstock fatty acids on the physical and mechanical properties of
vulcanizates. Investigation of the influence of bitumen on the technological
properties of rubber compounds. Investigation of the influence of the
formulation composition on the technological properties of frost-resistant
rubbers. Investigation of the effect of the formulation composition on the
physical and mechanical properties of magnetic rubbers.




Investigation of the effect of the formulation composition on the
technological properties of radiation-resistant rubbers. Development of the
formulation of rubber compounds using gossypol resin. Investigation of the
influence of the ingredients of rubber mixtures on the properties of radiation
resistance of rubbers. Investigation of the influence of the composition of the
technological formulation on the properties of magnetic rubbers.
Investigation of the effect of the formulation composition on the properties of
medical rubbers.

Practical classes: Development of rubber compounds for flat drive belts and
conveyor belts. Development of rubber compounds for the production of V-
belts. Development of materials for compression and tension layers.
Development of rubbers for elastic layer and cord lining. Development of
rubbers for promazki fabrics. Development of rubber compounds for molded
rubber products. Development of rubber compounds for non-plastic products.
Development of rubber compounds for the production of hoses. Development
of chamber rubber mixtures (for the inner layer of the sleeve). Development
of frame rubber compounds for intermediate layers. Development of oil-free
rubber compounds. Development of rubber compounds for the outer layer.
Development of rubber compounds for technical plates. Development of
rubber compounds for ebonite products. Development of adhesive
composition for the production of belts.

Forms of exams / assessments

Current control: Mini-research, working with cases from modern scientific
practice, drawing up notes and annotations on scientific articles and
monographs, presenting individual work on the development of an
elastomeric composition formulation, developing recipes, solving practical
problems.

Final control-exam.

Requirements for study and
exams

During the semester, the student must complete tasks according to the
syllabus and score min 30, max 60 points, and on the exam score min 20,
max 40 points.

References for reading

1. Amelina N.V., Belyaev P.S., Klinkov A.S., Sokolov M.V. Kinetika i
apparaturno-tehnologicheskoe oformlenie processa izgotovleniya rezinovyh
nitej iz lateksa. Tambov: TGTU, 2015. — 80 s.

2. Sakibaeva S.A., Syrmanova K.K., Negim E.S. Tehnologiya elastomerov.
Uchebnik. Shymkent: «9lemy, 2013 - 252s.

3. Markovic G., VisakhP.M. (Eds.) Rubber nano blends: Preparation,
characterization and applications.Springer international publishing AG, 2017.
— 350 p.

4. Chandrasekaran C. Anticorrosive rubber lining: A practical guide for
plastics engineers.William andrew, 2017. - 267 p.

5. Forrest M.J. Rubber Analysis: Characterisation, failure diagnosis and
reverse engineering.Smithers rapra technology, 2018. - 452 p.

6. Sakibaeva S.A., Bimbetova G.Zh. i dr. Novye materialy i processy v
rezinovoj promyshlennosti. Kurslekcij. Shymkent: «Bejne», 2018. -202s.
7MarkJ.E., ErmanB., RolandM. (Eds.). The science and technology of
rubber. FourthEdition. — AcademicPress, 2013. - 801 p.

8. Shashok zh. S., Uss E. P., Krotova O. A., Leshkevich A. A. Osnovy
recepturostroeniya elastomernyh kompozicij: Laboratornyj praktikum.
Minsk: Belorusskij gosudarstvennyj tehnologicheskij universitet, 2021. — 84
S.

9. Gajsin A. R. Tehnologiya rezinotehnicheskih izdelij. Kazan: Kazanskij
nacionalnyj issledovatelskij tehnologicheskij universitet, 2016. — 340 s.

10. Barlow F. W. Rubber compounding: principles, materials, and
techniques. CRC Press, 2018. — 566 p.




Module Title:

M18.1 Special Oil Refining and Petrochemical Products

Semester(s) in which the module
is taught:

3 Semester

Person responsible for the
module:

Candidate ofTechnical Sciences, Associate ProfessorDaurenbekN.M.,

Language:

Kazakh, Russian

Relation to the curriculum;

Profile discipline, elective component

Teaching methods:

lectures, laboratory work

Workload (including contact
hours, self-study hours):

Number of credits:

Total workload-150 hours: lectures-30 hours; laboratory-30 hours; Current
Independent Work (IW) — 55 hrs; Intermediate IW — 12.5 hrs; Guided
Independent Work (with teacher) — 22.5 hrs.

5 ECTS

Prerequisites (conditions) for
admission to the module:

Resource-Saving Technologies

Goals of the module / Expected
learning outcomes

Objective: to expand the knowledge of undergraduates about the current
state and prospects of production, quality improvement, application of
technical fluids and special products, to generate ideas for continuous
improvement of product quality.

After a master's student completes this course, they can:

- list the main requirements for the quality and application areas of
technical fluids, special products of oil production, process oils,
preservative and protective lubricants, solid petroleum products;

- explain the relationship between the chemical composition, physico-
chemical properties and functional characteristics of special
petroleum products;

- apply the knowledge gained to choose the optimal brands of technical
fluids, lubricants and other special petroleum products for specified
operating conditions;

- analyze the influence of various factors (temperature, pressure,
humidity, pollution) on the performance characteristics of special
petroleum products;

- develop recommendations for improving the quality and expanding
the scope of application of special petroleum products;

- develop new methods for recycling or processing waste from special
petroleum products production.

Content

Lectures: Technical fluids. Special products of oil production. Lubricating
and cooling technological means (STS). Process oils (plasticizer andsoftener
oils). Preservative and protective lubricants. Solid petroleum products.
Technical, economic and environmental problems of production and practical
application of technical fluids and special products, their impact on reliability
and efficiency in the operation of equipment. Selection of promising grades
and brands of fuel, lubricants and special fluids

Laboratory classes: Determination of the physical and chemical properties
of technical fluids: determination of the viscosity (kinematic and dynamic) of
various technical fluids (brake fluids, hydraulic oils) at different
temperatures; determination of the density, flash point and pour point of
technical fluids; comparison of the results obtained with the requirements of
standards and assessment of the suitability of the liquid for a specific
application. Analysis of lubricating and cooling technological means (STS).
Research of plasticizer andsoftener oils for rubber products (RTI). Analysis
of preservative and protective lubricants. Research of solid petroleum
products (paraffins, ceresins, petrolatum).

Forms of exams / assessments

Current control: Mini-research, working with cases from modern scientific
practice, making notes and annotations on scientific articles and monographs,
solving practical problems.

Final control-exam.




Requirements for study and
exams

During the semester, the student must complete tasks according to the
syllabus and score min 30, max 60 points, and on the exam score min 20,
max 40 points.

References for reading

1. Kapustin V.M., Ershov M.A., Hakimov R.V. Avtomobilnye benziny
s vysokooktanovymi dobavkami: Uchebnoe posobie. — M.: Rossijskij
gosudarstvennyj universitet nefti i gaza (NIU) imeni .M. Gubkina, 2021. —
160 s.

2. Tehnologiya pererabotki nefti i gaza: uchebnoe posobie /sost. E.N.
Ivashkina, E.M. Yurev, N.I. Krivcova, N.S. Belinskaya ; Tomskij
politehnicheskij universitet. — Tomsk: Izd-vo Tomskogo politehnicheskogo
universiteta, 2021. — 172 s.

3. Emelyanycheva, E. Petroleum and Petroleum Products. Basic
Properties and Laboratory Analysis: tutorial / B. Vagapov;—Kazan: KNRTU
PRESS, 2020 .— 100 p.

4, Emelyanycheva, E.A. Poluchenie tovarnyh nefteproduktov iz
pryamogonnyh neftyanyh frakcij i ostatkov : monografiya / A.l. Abdullin,
S.M. Petrov; Kazan. nac. issled. tehnol. un-t; E.A. Emelyanycheva .— Kazan
: KNITU, 2020 .— 80s.

5. Kapustin, V. M. Spravochnik nefteperabotchika/ Vladimir
Mihajlovich Kapustin, Mihail Grigorevich Kukes; Rossijskij gosudarstvenny;j
universitet nefti i gaza im. I. M. Gubkina - Moskva: Himiya, 2018 - 416 s.

6. Aisha B. Hasanova, Gulbaniz S. Mukhtarova. Production of diesel
fraction from the hydrocracking process of fuel oil. PPOR, Vol. 24, No. 2,
2023, pp. 278-285. https://doi.org/10.36719/1726-4685/94/278-285.

1. Bedenko, S.P., Dement’ev, K.I. & Maximov, A.L. Modern Processes
for Petrochemistry Based on Acetylene (A Review). Pet. Chem. 62, 989—
1026 (2022). https://doi.org/10.1134/S0965544122090031




Module Title:

M18.2 Industrial Ecology of Hydrocarbon Systems

Semester(s) in which the module
is taught:

3 Semester

Person responsible for the
module:

Candidate ofTechnical Sciences, Associate ProfessorDaurenbekN.M.

Language:

Kazakh, Russian

Relation to the curriculum:

Profile discipline, elective component

Teaching methods:

lectures, laboratory work

Workload (including contact
hours, self-study hours):

Number of credits:

Total workload-150 hours: lectures-30 hours; laboratory-30 hours; Current
Independent Work (IW) — 55 hrs; Intermediate IW — 12.5 hrs; Guided
Independent Work (with teacher) — 22.5 hrs.

5ECTS

Prerequisites (conditions) for
admission to the module:

Resource-Saving Technologies

Module objectives / Expected
learning outcomes

Objective: to deepen knowledge about scientific and technical problems of
oil refining; world achievements in the field of oil refining technology in the
world and in Kazakhstan, allowing to carry out a set of economic,
organizational, engineering and technical measures to reduce and store waste,
as well as to obtain additional economic benefits from obtaining useful
products.

After a master's student completes this course, they can:

- determine the principles of "green chemistry" in relation to the industrial
processing of hydrocarbons;

- compare different technologies for the production of hydrocarbons in terms
of their environmental impact on an industrial scale;

- propose solutions to reduce greenhouse gas emissions at the refinery;

- compare and analyze different methods of industrial waste disposal;

- develop a project to modernize production facilities in order to reduce the
environmental burden;

- assess the risks associated with the introduction of a new technology for
industrial processing of hydrocarbons.

Content

Lectures: Analysis of environmental problems of processing of hydrocarbon
systems, environmental monitoring, production of hydrocarbon systems with
improved environmental characteristics, environmental quality management,
industrial and environmental safety in the processing of hydrocarbon systems.
Management of technological processes of processing of hydrocarbon raw
materials, production of organic substances in compliance with the safety of
life and environmental cleanliness.

Laboratory classes: Determination of pollutants in industrial emissions and
wastewater. Soil analysis for the presence of pollutants in the vicinity of an
industrial facility. Study of associated petroleum gas (APG) utilization
methods at industrial facilities. Study of industrial desulfurization processes
oil and petroleum products. Investigation of the effect of bioadditives on the
operational and environmental characteristics of gasoline under industrial
standards. Calculation of the environmental load from the use of various
types of fuel on an industrial scale. Development of measures to reduce
emissions of pollutants at a specific industrial enterprise. Development of a
response plan for emergency oil spills on the territory of an industrial facility.

Forms of exams / assessments

Current control: Mini-research, working with cases from modern scientific
practice, making notes and annotations on scientific articles and monographs,
solving practical problems.

Final control-exam.

Requirements for study and
exams

During the semester, the student must complete tasks according to the
syllabus and score min 30, max 60 points, and on the exam score min 20,
max 40 points.




References for reading

1. Semenov V. V., lvahnyuk S. G.Tehnologiya identifikacii istochnikov
neftyanyh zagryaznenij. -M.: Lan, 2024.-240s.

2. lvanter E. V.Ekologiya proizvodstva. -M.: Lan, 2024.-232s.

3. Aganov A. A, Gluhov S. Yu., Zhurkovich V. V., Pimenova M. A,
Hajdarov A. G.Obrashenie s tverdymi kommunalnymi i promyshlennymi
othodami. Voprosy modelirovaniya i prognozirovaniya. .-M.: Lan, 2023.-
352s.

4. Shirokov Yu. A.Ekologicheskaya bezopasnost na predpriyatii. -M.: Lan,
2022.-360s.

5. Manish Srivastava, Anamika Srivastava, Anjali Yadav. Source and Control
of Hydrocarbon Pollution. In book: Hydrocarbon Pollution and its Effect on
the Environment. 2019. -21r.DOI:10.5772/intechopen.86487.

6. James G. Speight. Handbook of Industrial Hydrocarbon Processes, 2nd
Edition. Gulf Professional Publishing.-2019.-806p.




Module Title:

M19.1. Modeling of chemical and technological processes of oil refining
in MatLab and ChemCad

Semester(s) in which the module
is taught:

3 Semester

Person responsible for the
module:

Candidate of Technical Sciences Ospanova Aiman Ospanovna

Language:

Russian

Relation to the curriculum:

Basic discipline, elective component

Teaching methods:

Lecture, practical

Workload (including contact
hours, self-study hours):

Total work load — 150 hours:

lectures-30 hours; practical — 30 hours, Current Independent Work (IW) —
55 hrs; Intermediate IW — 12.5 hrs; Guided Independent Work (with
teacher) — 22.5 hrs.

Number of credits:

SECTS

Prerequisites (conditions) for
admission to the module:

Development prospects of motor fuel production from hydrocarbon raw
materials

Module objectives / Expected
learning outcomes

Obijective: to train undergraduates in the use of MatLab and ChemCad
software tools for modeling and analyzing chemical and technological
processes of oil refining.

Once undergraduates have completed this course, they should be able to:

- research as an object of information processing using new information
technologies

- research of instrumental means of data analysis and processing

- master the theoretical foundations of data mining

- master practical skills in setting problems in specific subject areas and
their implementation in the environment of existing software products

Content

Lecture Content:Mathematical modeling as a modern method of (basic)
analysis and synthesis of chemical and chemical components.-technological
processes. Algorithmization of mathematical models.Geometric method for
solving linear programming problems. Mathematical model of the transport
problem.Models of thermal processes. Typical mo diagrams Work in the
MatLab environment: basic commands, plotting graphs, and creating
functions. Modeling of oil refining processes in MatLab: modeling of
distillation, cracking, hydrotreating and other processes. Working principle
in the ChemCad environment: creating flow diagrams, creating block
diagrams, and modeling oil refining processes. Comparison of simulation
results in MatLab and ChemCad. Optimization of oil refining processes:
optimization of process parameters, search for optimal process
conditions.Elements theories of complex reactions.

Practical:Mathematical modeling. Data entry and analysis in MATLAB.
Mathematical modeling. Plotting using PLOT. The Mesh and Surf functions
in MATLAB. The MATLAB conditional operator. Loop operator for
MATLAB. Solving systems of nonlinear algebraic equations in MATLAB.
Mathematical analysis of the model. Working with mathematical functions
in Matlab. The least squares method. Solution using MATLAB. Computer
calculation of the Runge-Kutta method.

Forms of exams / assessments

Current control - solutions to problems by variant, reports on individual
tasks with research on modern methods, presentations, glossaries, essays,
oral surveys.

Final control-exam

Requirements for training and
exams

During the semester, a master's student must complete tasks according to
the syllabus and score min 30, max 60 points, and on the exam score min
20, max 40 points.

References for reading

1. Sheldon Lee: Mathematical Modeling and Simulation with
MATLAB. University of Alaska Southeast. 2021 — 213 p.
2. Usheva N.V.Modelirovanie himiko-tehnologicheskih processov.

Elektronnaya versiya kursa lekcij. TPU, 2010.




3. Liliane Maria Ferrareso Lona: A Step by Step Approach to the
Modeling of Chemical Engineering Processes. 2017 — 173 p.

4, Kravcov A.V., Usheva N.V., Kuzmenko E.A., Fyodorov A.F.
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Tomsk., 2009. — 135 s.

5. Kravcov A.V. Mojzes O.E., Kuzmenko E.A. Bazhenov,
D.A.Koval P.I., Informatika i vychislitelnaya matematika. /Uchebnoe
posobie dlya studentov himicheskih specialnostej tehnicheskih vuzov (grif
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Module Title:

M19.2. Biodispersions

Semester(s) in which the
module is taught:

4 semester

Person responsible for the
module:

Candidate of Technical Sciences, Associate Professor Daurenbek N. M.

Language:

Kazakh, Russian

Relation to the curriculum;

Profile discipline, elective component

Teaching methods:

lectures, practical work

Workload (including contact
hours, self-study hours):

Total workload-150 hours: lectures-30 hours; practical -30 hours; Current
Independent Work (IW) — 55 hrs; Intermediate IW — 12.5 hrs; Guided
Independent Work (with teacher) — 22.5 hrs.

Number of credits:

5 ECTS

Prerequisites (conditions) for
admission to the module:

Bachelor's modules: Biochemistry

Module objectives / Expected
learning outcomes

Obijective: to teach undergraduates the basic principles and methods used in the
production of biodispersions.
After undergraduates have completed this course, they can:
— list the factors that affect the stability of biodisperse systems;
— explain the relationship between the structure of biodispersion and its
properties;
— apply knowledge about the stabilization of biodispersions to improve
their stability;
— analyze the influence of various factors (temperature, pH, concentration)
on the stability of biodispersions;
— develop new compositions of biodispersions with improved properties;
— critically evaluate information about new technologies for the production
of biodispersions and make decisions about their implementation in
production.

Content

Lectures: Structure and properties of biodispersions. their classification and
application. Chemical and biological processes used in the production of
biodispersions. Methods of analysis of biodispersions: physical and chemical
methods, spectroscopic methods, microscopic methods. Modern methods of
production of biodispersions: dry and wet grinding, homogenization,
emulsification, microencapsulation. Assessment of the quality of biodispersions:
physico-chemical and biological methods, quality standards and standards. Areas
of use of biodispersions.

Practical classes: Study of various types of biodispersions (colloidal solutions,
emulsions, suspensions, foams) and their characteristics; practical determination
of the type 6uonucnepcunof biodispersion based on its properties (appearance,
sedimentation, Tyndall effect). Solving problems for calculating the
concentration of the dispersed phase and the dispersion medium. Practical study
of methods for stabilizing biodispersions (introduction of stabilizers, changing
the pH of the medium) Determination of particle size by sedimentation analysis.
Determination of the dispersed phase concentration by spectrophotometric
method. Determination of particle size and shape by optical microscopy.
Combined use of analytical methods: selection and application of analytical
methods for the complex characterization of a particular biodispersion;
processing and interpretation of the obtained data.

Forms of exams / assessments

Current control: Mini-research, working with cases from modern scientific
practice, making notes and annotations on scientific articles and monographs.
Final control-exam

Requirements for training and
exams

During the semester, the student must complete tasks according to the syllabus
and score min 30, max 60 points, and on the exam score min 20, max 40 points.

References:

1. Fridrihsberg D. A.Kurs kolloidnoj himii. Uchebnik dlya vuzov.— M.:
Lan, 2025.-412 s.




2. Gelfman M.I., Kovalevich O.V., Yustratov V.P. Kolloidnaya himiya.
Uchebnik dlya vuzov.- M.:Lan.2024.- 336 s.

3. Gelfman M.I., Kirsanova N.V., Kovalevich O.V., Salisheva O.V.,
Holohonova L. I, Rozalenok N. V. U. Praktikum po kolloidnoj himii.
Uchebnoe posobie dlya vuzov.- M.:Lan.2025.- 256 s.

4. Tazhibaeva S.M., Musabekov K.B. Kolloidnaya himiya biodispersij.
Uchebnik dlya vuzov.- Almaty: Kazahskij nacionalnyj universitet im.Al-
Farabi.2014.- 156 s.

5. Vlasova O.L., Plotnikova P.V., Bezrukova A.G.Algoritm realizacii
eksperimentalno-parametricheskih opticheskih metodov analiza sostoyanij
biodispersij// Nauchno-tehnicheskie vedomosti SPbGPU (Sankt-Peterburgskij
gosudarstvennyj politehnicheskij universitet). Fiziko-matematicheskie nauki. Ne
1(189). 2014.-S.91-99.

6. Vorobeva S. V., Smirnov O.V., Smirnova V. O., Semenova T. V.
Elektrokineticheskie svojstva i sanitarno-gigienicheskaya bezopasnost vodnyh
biodispersij pri elektroobrabotke // 1zvestiya vuzov. Neft i gaz. 2017. Ne6. URL:
https://cyberleninka.ru/article/n/elektrokineticheskie-svoystva-i-sanitarno-
gigienicheskaya-bezopasnost-vodnyh-biodispersiy-pri-elektroobrabotke




Module Title:

M 20. Research Work of a Master student 3

Semester(s) in which the
module is taught:

3 semester

Person responsible for the
module:

Candidate of Technical Sciences, Associate ProfessorDaurenbekN.M.,
DoctorofTechnical Sciences, ProfessorBeisenbayevO.K.,
Candidate of Technical Sciences,ProfessorTurebekova G.Z.

Language:

Russian, Kazakh

Relation to the curriculum:

Teaching methods:

Experimental research, consultations with the supervisor, progress reports

Workload (including contact
hours, self-study hours):

The total work load is 90 hours.

Number of credits:

3 ECTS

Prerequisites (conditions) for
admission to the module:

Research Work of a Master Student 2

Module objectives / Expected
learning outcomes

After completing research in the third trimester, a master's student can:

- Justify the choice of methods for solving the research problem, arguing for
their scientific and practical applicability.

- Apply the developed methods in practice, obtaining reasonable and
reproducible results.

- Conduct an economic analysis of the data obtained,
dependencies, patterns and estimated performance indicators.

- Interpret the results of the study, formulating logically verified and
scientifically reasoned conclusions.

- Evaluate the significance of the problem under study in the context of
modern scientific and practical achievements, determining its place in the
professional sphere.

- Formulate directions for further scientific research based on the identified
problems, limitations and prospects.

identifying

Content

Justification of the choice of methods for solving the research problem,
taking into account their theoretical validity and practical applicability in the
conditions of a specific research object. Application of the developed
methods as part of the experimental and analytical part of the work, ensuring
reliable, reproducible and scientifically based results. Interpretation of
research results, formulation of logically verified, reasoned conclusions that
correspond to the goals and objectives of the dissertation. Assessment of the
significance of the problem under study, taking into account current scientific
trends and achievements of applied practice, determining its place in the
professional and industry environment. Formulation of promising directions
for further scientific research, based on the identified limitations, scientific
gaps and potential for further development of the topic.

Forms of exams / assessments

Final control-dif.credit

Requirements for training and
exams

List of references for reading

1. QMS SKU PR 7.28-2024 Organization and conduct of scientific
(experimental)work- research work of undergraduates and doctoral

students 2. QMS SKU PR 7.29-2024 Organization of scientific internships
for undergraduates and doctoral students




Module Title:

M 21. Research work of a Master Student 4

Semester(s) in which the
module is taught:

4 trimester

Person responsible for the
module:

Candidate of Technical Sciences, Associate ProfessorDaurenbekN.M.,
DoctorofTechnical Sciences, ProfessorBeisenbayevO.K.,
Candidate of Technical Sciences,ProfessorTurebekova G.Z

Language:

Russian, Kazakh

Relation to the curriculum:

Teaching methods:

Consultations with the supervisor

Workload (including contact
hours, self-study hours):

The total work load is 510 hours.

Number of credits:

17 ECTS

Prerequisites (conditions) for
admission to the module:

Research Work of a Master Student 3

Module objectives / Expected
learning outcomes

After a master's student completes this course, they will master:

- ability to present research results in scientific communities, including
preparing and conducting presentations at conferences.

- ability to evaluate existing research, analyze its advantages and
disadvantages, and develop your own ideas and approaches.

- ability to prepare scientific publications designed in accordance with the
requirements of the academic standard.

Content

Presentation of the results of the research carried out in the framework of
scientific and professional communities, preparation of reports, scientific
reports and presentations at conferences of various levels in accordance with
the topic of the master's thesis. Evaluation of existing scientific research, their
comparative analysis, identification of strengths and weaknesses, formation
of the author's position and offer original approaches to solving research
problems. Preparation of scientific publications reflecting the key provisions
and results of the dissertation work, designed in accordance with the current
academic standards and requirements of scientific publications.

Forms of exams / assessments

Final control-dif.credit

Requirements for training and
exams

Experimental research, reports on the work done, defense of a research paper
before the commission

List of references for reading

QMS SKU PR 7.28-2024 Organization and conduct of scientific
(experimental)work- research work of undergraduates and doctoral

students of QMS SKU PR 7.29-2024 Organization of scientific internships
for undergraduates and doctoral students




Module Title:

M22. Execution and Defense of Master’s Thesis

Semester(s) in which the
module is taught:

4 semester

Person responsible for the
module:

Candidate of Technical Sciences, Associate ProfessorDaurenbekN.M.,
DoctorofTechnical Sciences, ProfessorBeisenbayevO.K.,
Candidate of Technical Sciences,ProfessorTurebekova G.Z

Language:

Russian, Kazakh

Relation to the curriculum:

Teaching methods:

Workload (including contact
hours, self-study hours):

The total work load is 240 hours.

Number of credits:

8 ECTS

Prerequisites (conditions) for
admission to the module:

Research practice, R & D 1,2,3,4

Module objectives / Expected
learning outcomes

The goal is to demonstrate the level of research qualification of the master's
student, the ability to independently conduct scientific research, test the
ability to solve specific scientific and practical problems presentation of skills
for public discussion and defense of scientific ideas, suggestions and
recommendations.

. After the master's student completes the study of this course, he will master:
- the ability to correctly draw up a master's thesis in accordance with the
requirements of scientific standards, including the structure, references,
bibliography, and other formal elements.

- ability to present research results clearly and logically, using a scientific
style and appropriate terminology.

- create and present presentations for the thesis defense,
highlighting key research results and conclusions.

- ability to correctly and confidently answer questions from members of the
dissertation Council, arguing their conclusions and approaches.

- ability to prepare scientific articles based on the results of the master's thesis
for publication in scientific journals.

- ability to critically evaluate your work, correct errors, and improve the
quality of your text before submitting for defense.

- self-confidence in the public defense of the work, the ability to convey the
importance and significance of the research.

- ability to make a report on the work done, taking into account all stages of
the study and the results obtained.

including

Summary

and systematization of research results in the form of a master's thesis,
presentation to a wide audience.
Final qualification work of the graduate of the master's program, confirming
the competencies acquired in the course of training in accordance with the
chosen specialization of training.

Exam/Assessment forms

Final control — defense of the master's thesis at an open meeting of the
Attestation Commission with the participation of the chairman of the
commission and at least half of its members.

Requirements for training and
examinations

The procedure and regulations for defending a master's thesis are established
by the Chairman of the Certification Commission.

References for reading

1. QMS SKU P 7.38-2024 position. ABOUT THE MASTER'S THESIS
(PROJECT)
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