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Educational program in the direction of training "IMO71-Engineering"developed on the basis of

— Law of the Republic of Kazakhstan dated July 27. 2007 No. 319-111 “On Education™

— Law of the Republic of Kazakhstan dated July 11. 1997 No. 151-1. "On languages in the Republic of Kazakhstan"

— State obligatory standard of postgraduate education dated August 31,2018 No. 604

- The National Qualifications Framework of March 16. 2016 by the Republican Tripartite Commission on Social Partnership and Regulation of Social and Labor

Relations.
~ Order of the Ministry of Education and Science of the Republic of Kazakhstan “On approval of the Rules for organizing the educational process on credit
technology™ dated October 2. 2018 No. 152 (as amended and supplemented on October 12. 2018 No. 563)
~ Classifier of arcas for training personnel with higher and postgraduate education dated October 13. 2018, No. 569,

Professional standard "Science (scientific. scientific and technical activities)". "Higher and postgraduate education (pedagogical and methodological activities)"
(Approved by the [ etter of the Ministry of Health and Social Development of July 10. 2015 No. 10-3-16/ 14215)
= Sectoral Qualifications Framework ~Chemical Production”™ (Approved by the minutes of the Meeting of Industry Commissions on Social Partnership and
Regulation of Social and Labor Relations for the Mining and Metallurgical. Chemical. Construction and Woodw orking. Light Industry and Mechanical Engineering

of August 16. 2016 No. |






1. Code and name of the educational program: 7M07103-Petrochemistn
2. Code and classification of the field of education, areas of training: 7M071 Engineering
. Grfdupor ehudununiar programs: 707 1 ‘Engineering
Volume of credits: 120
Form of study: full-time
Language of instruction: Russian
Degree awarded: Master of Technical Sciences in the educational program "7M{07103- Petrochemistry".
Type of OP: valid
9. MCKO level — Level 7
10. Level of HPK—Level 7
11. Level of OPK- Level 7
12. Distinctive features of the EP:
Partner University (SOP):no
Partner University (DDOP): no
The number of the appendix to the license for the direction of training:KZ83LAA00018495 (016) from 07.28.2020
The name of the acereditation body and the validity period of accreditation: NCAOKO Agency. Accreditation of the SAA OP No. 0174/3
cet umdlL date of issue: from 23.12.2019 to 20.12.2024.
15, The purpose of the OP: training ol qualilied specialists with practical and theoretical knowledge in the field of future professional activity.
based on international standards of postgraduate engineering education. ensuring their competitiveness.
16. Qualification characteristics of the graduate:
a) A list of graduate positions. Qualifications and positions are determined in accordance with the National Classifier of the Republic of Kazakhstan
"Classifier of Occupations” of the Tax Code of the Republic of Kazakhstan 01-2017 (approved and put into effect by the Order of the Committee for
Technical Regulation and Metrology of the Ministry of Investment and Development of the Republic of Kazakhstan dated May 11. 2017 No. 130-o0d).
Including:
- technologist,
- chemical technologist.
- marketer of inorganic production.
- master technologist,
- specialist in the departments of the university in the protile.
- teacher of secondary educational institutions
b) The scope and ohjects of professional activity of the graduate. The sphere of professional activity of graduates of the educational program
"7MO07103-Petrochemistry " are:
- enterprises producing petrochemical and organic substances. polymers. clastomers. motor and rocket fuels:
- 0il. gas and coal processing enterprises:
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enterprises for the extraction. preparation and transportation of hy drocarbon raw materials and their rational use:

1
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- defense enterprises:
- mining industries:
- research and design branch institutes:
- secondary technical and higher educational institutions:
departments of chemical and special profile.
¢) Types of professional activity of the graduate:

- petrochemical and oil refining industry:

- preduction and processing of polymers:

- food industry:

- science and education.
d) The functions of the graduate's professional activitya graduate of the OP "7M07103-Petrochemistry'" carries out his professional activity,
depending on the sphere and objects, in the following directions:

- training of young people in chemistry and technology of processing organic substances:

- education of the younger generation in pedagogical and industrial activities:

- creation of friendly relations in a professional environment:

- development of international cooperation in professional activities.

Production and technological activities:

- organization of the work of the team in the conditions of the current production;

- evaluation of the composition and properties of the feedstock in order to be able to develop new technological processes that ensure high
quality:

- analysis of ways to improve and modernize technological lines. equipment in order to conduct highly efficient technological processes for the
production and processing of organic substances:

- conducting a technical and economic analysis of production.

Organizational and managerial activities:

- organization and implementation of input control of raw materials {rom the standpoint of the possibility of production and processing of organic
substances:

- implementation of technical control:

Settlement and design activities:

- design of new and modernization of existing technological schemes. selection of technological parameters. calculation of equipment selection;

- development of design and estimate documentation that ensures the effectiveness of design solutions:

- analysis and evaluation of alternative variants of the technological scheme and individual nodes based on the widespread use of mathematical
models.

Research actuvities:

- planning and condueting scientific research in the field of chemical echnology of organic substances. in the field of organic and petrochemical

synthesis. as well as production and processing of coal and gas:



- creation. modeling and optimization of production facilities and technological schemes. solving technological problems:
- analysis of current trends in the development of chemical technology in various industries.



Formulation of learning outcomes based on competencies

Type of competencies

{Softskills)

1. Behavioral skills and personal qualiues

Learning result

Learning result

|)I0Ildl wmpcunuu [{)mm] skills)
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Professiondl LUIan encies (Har

d -.\1!]\)

code (according to Bloom's taxenomy) ;
SR Able 10 assess situations in various areas of interpersonal. social and professionsl communication. taking into account basic |
! knowledge of histors. philasophy of science using the methods of seientific and philosophical knowledge
SR2 /\pplieq knowledge of the state und at least one of the foreign languages at the level of reading technical literature and speaking
~_ skills in thew professional activities B

SR3 Uses innovative methods when umdumm_ various types of classes in technological disciplines in pedagogical activity

SR4 Able 1o be Nenible and mobile in various conditions and situations related to professional activities

SRS Applies modern information and communication echnologies in the research. development and production of petrochemical and
coal-chemical substances

SRo Conducts seleetion and systematically combines knowledge of scientific problems of chenustry and chemical engineering. methods
of seientific rescarchy in engineering systems and uses them in specific situations

SR7 Owns the methods of seiting up an experiment to solve complex problems of petrochemistry and chemical engineering. plans and
conducts chemical and technological experiments

SRS Able 1o conduct und operate a production line, takes part in the development and modernization of technological schemes for the
production of petroleum products. coal substances and methods for the disposal of polymeric maternals and plastics

SR9 Able 1o pertorm work in the field of scientific and technical activities in design. information sers fces. organization of production.
labor and management. metrological support. technical control and n.omnmualn/mmn of the results obtained

SR10

Londmts an examination of technical documentation. supersision and control over the condition and operation of technological
SN ERies Teser g mnm‘sz uic ‘mum o xs«&rsmrg sreoi boutamipy ana e MaiCiriiio w Awoeke dand sl P
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Learning result

Determination of modules of disciplines in accordance with the results of training

Name of the module

Name of disciplines

Volume (ECTS)

code
CSRILSR4Y Philosophical and historical aspects of socio- . Histors and philosophy ¢ v of [ scienee o - 4 -
SRI.SH3 humanitarian knowledge Higher Mh‘“ﬂ_ cdagogy o 4 )
7\15717 SR7T Psychology of management - - 1
SR3.SR13 Teaching practice 4
ot \l\] }7777 - " Professional [,anguageq Foreign language (professional) ~ L - 4
SR4 SR10 Thermal processes in thIOL mmam 5
S R | Reading and translation of English scientific literature
SRA.SRY Calculations in petrochemical technology * Commercialization of the results of seientitic and technical activities 5
Sty SRI12 | Calculations i the design of f,mml cemical pidmx
SR6. SR10 Actual problems of cavitation processing of heavy hydrocarbon raw 3
~ materials -
| \[H “Ri,, I o p\,ilOLhL.l!l\ s oand ecology i B )
SR SR Pclrovlwmistry and oil refining Selectivity and stereospecificity of Cdtdly Sts in pLUoLHumst 3 6
SREOSR6 lccimo!::n\ ol hclcrul\‘llt and homol Alie t‘cimmu processes [ N
SR, SRY. SR ILL!mnln“\ for pm essing heavy [.\nmullb:ms 4
2, ;\(, N 11 [N ﬂhnolom fuels and oils Spectral methods in pulmhum\lr\ - o et
) Wi SR ]_“_\-_R! I i lm\nmlnnmn}m methods ol hyvdrocarbon Lmdi\' -
SR SR Petrochemistry {english) 3
SR SRT { 10 \Lpa!a[:on of aromatic hvdrocarbons from reforming
| \N I \i{i [horganic substances inoils 3
_SR2. SR SRI2 Theoretical bases of oil refining
CSR4SR7ZOSRI Production ol greases 3
CSR4CSRIO.SRIT - New polymer materials for the petrochemical industny
=R, SR, SRS ' Petrochemical industry modeling 6
| SRS \R‘{LI{L I o Design dudupnum of oil refining enterprises o ' B )
Research work _ Research - o 14 -
Undergraduate 24
Final certification RLglauahon aml m fense of o master 8 i



whemistry It is studied in order to form knowledge about
and ecology the elemenwl composition. hydrocarbon  and
non-hydrocarbon  components.  physical  and
chemical properties of oil and oil products. the
main environmental problems of il production.
oil refining and petrochemistry. The course is
designed 1o develop the skills of chemical

L | analvsis of oil and o1l products.

D8 Selectivily and | Karamwrnsaanik  kpeknin skane pudopmunr
stereospectlicity npoteciy Gackapy Heriziepl. Karaiutugansi
of catalysts in RPCKHE] AoHe  prQOPMUET  TIPOICCiNil
petrochemistry PCARTOP.IAPLL  NMCH PCrEHEpATOPIAPbIHLIH |

rypoaepl. Mypafiisin naiga 601V TCOPHACHL
My Hd RIHC vy HAHOHIMIICPIHIE  NUNHSIBIK
Kypanbl aynadl wone MyHail  esisaepinin
presRaany RecHerTepl.  MyHaH-XHMEAIbIK
_ CHILLCS HCTIBICPT IYPATB] HAITb] MATIMCTTEp.

D9 lechnology of It is studicd in order to form knowledge about |
heterolytic and the fundamentals and theories of catalysis:

homolytic Kinctics:  helerolytic  processes:  catalytic
refining processes  cracking. ulhy lation. polymerization: homolitic
processes: production of hydrogen. svathesis of
methanol.  clemental  sulfur: hydrocataly tic:

hydrotreatmeni. hyvdrodesulfurization.
hydrocracking. reforming. isomerization.
hydrodearomatization. hydrodewaxing:

poisoning, regeneration and  production  of

§
& &

___catalysts.

DI Technology for e is studied in order to form knowledge about
processing heavy  heavy hydrocarbon raw materials: elemental
hydrocarbons and  compenent  composition.  classification.

modern research methods: heavy and heavy oil
residues. theoretical foundations and integrated
schemes for the processing of residues. resins.
aromatic concentrate. product processing.

DIT Speetral methods - The metheds of obtaining.  identitving and
1 petrochemisty studying  the  properlies  of  substances |
(materals): standard methods for processing |
experimental results: the main arcas of use of |
modern equipment for research: The principle |

ol operation of modern equipment lor research.

Chromatographic Chromatographic methods ol analysis are based
methods of on o oylic acts of sorption and  desorption
hy drocarben oceurting hetween the mobile phase (eluent)
HIARIAENIN with o dissohved sample and an imimoebile

surhent The componenty of comples mixres



have different sorbability, passing along 1he
stationary phase. they are absorbed at different
rates and in different amounts,

DI2 I’L'Imchgn-‘.jnlr_\(cn
alish)

Sceparation
aromatic
hyvdrocarbons
from reforming

of

substances in oils

F'he composition of oil. the main methods of s
processing.  Preparation  of  technological
schemes of processing of hydrocarbon raw
materials. Caleulation of the material balance ol
the process. physical and chemical properties of
oil and  petroleun  products.  Methad  of
caleulation  of  the  main  petrochemical
cquipment. Methanol synthesis. Synthesis of

carboxylic  acids. Fhe  oxo  process
Carbonylation reaction Fischer-Tropseh:
Synthesis,

Chemistry
reforming  and  hydrocracking  processes.
Catalytic  reforming  of  gasolines. process
variants.  Extractive  separation  of  aromatic
hydrocarbons from gasoline and kerosene-gas
oil fractions. Removal of aromatic. sulphurous
and resinous components from oil distillates
and deasphalted oils.

the mineral components ol petroleum  raw
materials: mineral components of oil: trace
elements. classitication: relic microelemens.
quantitative distribution by fractions. forms of
oceurrence:  concentration  and  isolation:
demetallization of crude oil: theoretical and
technological foundations: raw materials for
demetallization: heavy and heavy oil residues.
spent catalysts. oil-bituminous rocks. high-
viscosity oils

D4 Production
.

fic

dadn

Theoretical  bases
of vil refining

of

produets: maii

It is studied in order to form knowledge aboul

the chemistry.  mechanism,  kinetics  und
thermodynamics of primary processing. thermul
cracking. catalytic procusses: catalyvtic cracking.
reforming, hy drotreating. hydrocracking.
isomerization.  alks lation:  Questions of  the
theoretical foundations of the processes of oil.
gas. coal processing are considered

21,

he properties and production technology o

edses classitication and general principles for

g
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¢oprepdratlan and commerdial iﬁcifu:g

indicators of the gualite ot tu

and technolugy  of  catalvtic

It is studied in order to form knowledge abou

tis studied in order to form knowledge about




and tubricants. binders and solid hvdrocarbons
in  accordance with  technicul  Standare:
classification and mechanisms of action of
additives to fuels and lubricants. hvdrotreating |

of lubricating oils and parafiins 5 ‘

New

materials  for

poly mer
the

Biopolymers.  synthetic plastics. plastics. ‘
biodegradatsenmms o CoSvmer
hased

I
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Coordination of the planned learning outcomes with the methods of teaching and evaluation within the module

Learning outcomes

Planned learning outcomes for the module

SR

Analyzes the main patterns of the development ol science and | Interactive lecture. Test

technology in the field of chemistry and chemical engineering. and the

ways of approach 1o the study of the development of the fields of |

chemical engineering. Conducts selection and svstematically combines
knowledge of scientific problems of chemistry  and  chemical
engineering. methods of scientific research in engineering syvstems and
uses them in specific situations

Teaching methods Assessment methods

discussion

He is proficient i experimental methods for solving complen problems
of petrochemistry  and chemical engineering. plans and  conducts
chemical and technolegical experiments. Shows the skills of fogical and

_anab tical thinking in solving tasks and their proper documentation

Lecture, conversation Test. colloquium

Able 10 camry out professional activities: possess technologies of

independent learning and self-education. the ability to improve and
develop their intellectual. general cultural and professional level. Is able
to conduct and operate a production line. participates in  the
development and modernization of technological schemes for the
production of petroleum products. coal substances

Control work. oral
interyiew

Case study, discussion. story

technological disciplines in pedagegical activity, e is able o draw up
work schedules. applications, instructions. explanatory notes, diagrams
and other technical documentation. as well as prepare reports

Project traming. Presentation. test

conversation

Analyzes alternative solutions to rescarch and practical problems and
evaluates the petential for the implementation of these aptions. when
solving rescarch and practical problems and is able 10 generate new
ideas. Applies modern information and communication technologies in
the research. development and production of petrachemical and carbon
chemical substances

Interactive lecture Test. colloquium

Applies public speaking skills, is able o argue. discuss. analy ze: has
practical logic. Speaks a foreign language to the extenl necessary to
_obtain professional content inl'orma[i_sm from loreign sources )

Interactive lecture | Test. collogquium

e knows the basic norms adopted in scientific communication iy his
native and forcign languages, He has the skills of analy zing seientific

texts.  various methods. technologies in the implementation  of

professional activities in his native and foreign languages

Interactive lecture Test. colloguium

Capable of performing work in the field of scientific und technical
activities for design. information service. organization of production.
labor and  management. mewological support.  technical  control,

Develops a {basihi study. selves the possibilities of reducing the

evele of work. facilitates the prepavation of the prodess of their

eessarhe eChimieal data. tnterials and

MO, Prokides 4

Interacuve lecure Test. colloquium



SRy

_equipment

Conducts an examination of technical documentation. supervision and
control over the condition and operation of technelogical equipment.
identifies reserves. establishes the causes of existing deficiencies and
malfunctions in operation. tahes measures 1o eliminate them and
improve the efficiency of producuon processes. Applics international
and domestic standards. resolutions. orders. orders of higher and other
domestic  organizations. methodological.  regulatony  and
materials related to the work performed: prineiples of operation,
technival  characteristics. design features of domestic and foreign
equipment used

Interactive lecture,
discussion

Lest. colloguium,
project preparation

guidance |

SRI0

SRIT

He is able to choose and apply oxperimental and factorial research
methods in his professional activity. Uses the shills of applying
knowledge of the fundamental Jaws of chemisty and  chemical
technology 1o solve research problems in the subject arca

Interactive lecture.
| discussion

lest. colloguium,
project preparation

Selects and applies experimental and factorial rescarch methods in
professional activity: mterprets and evaluates experimental data and is
able to adentify substances. Applies experimental and  theoretical
methods of analytical determination of chemicals and uses spectral
devices. and knows about the sensitivity and resolution of the analytical
method. Able to develop educational programs based on a competent
approach. modular principle. ssstem of eredits: to select and use
optinul  methods ol and evaluating  students'  academic
performance

teaching

[nteractive lecture.
discussion

lest. colloquium.
project preparation

SRI2

Owns the technology of desiehing the educational process at the level
of higher education: methods and technologics of teaching and
evaluating the progress of students. Selects and applies experimental and
computational-theoretical rescarch methods in professional activity:
interpret and  competenth  evaluate experimental  data.  identify
substances.He is able to lead o weam of specialists. solve production
problems related to multiple interrclated factors. take responsibility for
setting the task and the results oblained

Lecture. project trainmg,
discussion

lest. project
preparation

Shows skills when searching for information from all 1 pes of scientific
and technical documentation. meluding scientific reports. reviews.
reports and artieles. Has the shills 1o present and promote the results of
intellectual activity. Shows knowledge about the current state of
stienee, problems. and methods of research activily i1 the subject area

['est. project
preparation

Lecture. project training.
discussion

‘A



The graduate model of the educational program

Graduate Attributes:

- High professionalism in the field of education and chemistry

- Emotional intelligence

Adaptability to global challenges

Leadership

- Entrepreneurial thinking

Global citizenship

Understanding the importance of the principles and culture of academic integrity

1

Types of competencies Deseription of competencics

1. Behavioral skills and personal qualities (Softskills)

Hhigh tevel of culture. scientitic ana technical outiook, abiliy o use the basic principles and
methods of social, humanitarian and economic sciences in solving social and professional tusks.
\bility to analyze socially significant problems and processes. readiness for responsible |
purticipation in palitical life, The ability to work with information in global Internet resources. as
well s 1o use regulatory and legal documents in their professional dctivities.

2. Digitui'crrrmlpctencies (Digital skills) ARl o work with information in global compuler networks. Knows the hasce of
programming. owns programs in the organization of contro! of incoming raw materiuls and

materials inthe production of motor el and raw materials tor petrachemicals, Uses Jigital

technologies for the etficient use of cquipment. raw materials and auniliary materials. determines
the composition and properties of intermediate products and finished petroleum products and
sudterials. Simulates and optimizes production lacilitics. conducts experimental work on testing
and commissioning ol new equipment.

mﬂssiu.ruTcum[miencies {liﬁ-rdskilis_]‘ tshows a high level of professional knowledge in the field of oil refining technology., high- !
viseosity oils and prospeets for the development of'enterprises. Knows the technical requirements
tor heavy hydrocarbon raw malterials. materials and finished products. Knows how to caleulate
the consumption standards of raw materials. materials and energy . He knows the basies of
myentive activity. the basies of economics and production organizations. safety rules at
work Uses the skills of applying knowledge of the fundamental laws of chemistry and chemical
teehnology te solve research problems in the field of petrachemisiry. Selects and applics
avper'mental and computational-theoretical research methods in protessional activity, e is able
wmterpret and competently evaluate experimental data, identify substances. He is able to lead o
team ol specialists. solve production problems related 10 muliiple interrelated factors, take
_ vesponsibility for setting the task and the results obtained.




Developers:

Members of the working group:

Head of the Department of Chemical Technology and Petrochemistry. Associate Professor: Q ~ _ TysiphanA.
Lecturer at the Department of Chemical Technology and Petrochemistry: _ FEry Balpanova' N\ Zh.

Engineer of the Department of Chemical Technology and Petrochemistry: £ 44y Erbolova A.

The educational program was reviewed by the Council of the Faculty of Chemistry from £« £# 4 Protocol No. /0
The educational program was reviewed at the meeting of the Academic Council from 29 04 24 Protocol No. ca

The educational program was reviewed and approved at the meeting of the University Board from 24 2429 Protocol No. &

e

M.M. Umurkulova
T.M. Khasenova
M.K. Ibrayev

Member of the Board -Vice-Rector for Academic Affairs
Director of the Department for Academic Work
Dean of the Faculty of Chemistry




EDUCATIONAL PROGRAM DEVELOPMENT PLAN
7M07103-Petrochemistry
The purpose of the Plan is to contribute to improving the quality of the conditions for the implementation of the educational program, taking
into account the current requirements of the labor market and the achievements of modern science.

Target indicators

Ne | Indicators Unitof | 2024-2025 2025-2026 - 2026-2027 2027-2028 |
measurement | Lo | |
i (in fact) (plan) (plan) (plan) .
'1 | Human resources development !
‘ 1.1 | Increase in the number of teachers with academic j 5 ‘ 1 2 ‘ 1 1
‘ degrees ?
I | | |
1.2 ' Advanced training in the teaching profile l 12 2 3 ! 3 : 4
L | 5
1.3 Involvement of practitioners in teaching 8 1 ) | 2 ﬁ 3
: | ‘ =
| 1.4 | Other - : - ; - | . |
2 Promotion of the EP in the ratings i ! | ‘ |
- | | | |
2.1 IQAA | Position | : 3 | 3 | 3 |
i | | | |
2.3 ‘IAAR ~ Position - 3 3 | 3 §
| | |
2.3 Atameken | Position - 3 3 | 3
|

3.

Development of educational and scientific-

" methodical literature, electronic resources




3.1 | Textbooks Number | ’ <’
\

3.2 | Training manuals 5 | ’ 2 :
3.3 | Methodological recommendations/instructions 5 ? | 2 |
i 3.4 | Electronic textbook 5 | | | 2|
! | " | ! - |
' 3.5 | Video/audio lectures i 5 i I ! 2 !
| { | ! |
!
| 3.6 | Other 3 - i |
| | | .
E 4. | Development of educational and laboratory i Number | !

i facilities ’ ;
= \ | | ] i
4.1 | Purchase of software products | 5 ' | f 2 !
t4.2 1 Purchase of equipment 5 | | | ! 2 |
| | | | |
| 4.3 | Other - ’ | |
| !
5. ! Updating the content of the EP 1 f i |
L | ! | |
5.1 | Updating the learning outcomes and the list of | Year ! i | 2026 1 2027 ‘
disciplines taking into account the requirements of ' i ‘ ‘
i the labor market, scientific achievements. ; | ! |
professional standards ‘ i |
| , i ‘ N
5.2 | Introduction to the EP of academic disciplines in | Year | | 2026 | 2027 .
T foreign languages* w | | :
5.3 | Introduction of new teaching methods ' Year | |




5.4 ‘ Opening of joint/two-degree program on the basis Year
of the EP

5.5 | Other Year

I F——

Head of the Department of Chemical Technology and Petrochemistry

Tusipkhan A.



