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2. REGULATORY REFERENCES

The educational program has been developed on the basis of the following regulatory legal
acts and professional standards:

1. The Law of the Republic of Kazakhstan "On Education" dated July 27, 2007 No. 319-I11
stages (with amendments and additions as of January 08, 2021).

2. The National Qualifications Framework approved by the Protocol of March 16, 2016 by
the Republican Tripartite Commission on Social Partnership and Regulation of Social and
Labor Relations.

3. The sectoral qualifications framework of the field of "Education", approved by the Minutes
of the meeting of the sectoral Commission of the Ministry of Education and Science of the
Republic of Kazakhstan on social partnership and regulation of social and labor relations in
the field of education and science dated November 27, 2019 No. 3.

4. The State mandatory standard of Higher Education (Annex 7 to the Order of the Minister
of Education and Science of the Republic of Kazakhstan dated October 31, 2018 No. 604 with
amendments and additions as of May 05, 2020).

5. Qualification directory of positions of managers, specialists and other employees, approved
by the Order of the Minister of Labor and Social Protection of the Population of the Republic
of Kazakhstan dated December 30, 2020 No. 553.

6. Rules for organizing the educational process on credit technology of training, approved by
the Order of the Minister of the Ministry of Education and Science of the Republic of
Kazakhstan No. 152 dated 20.04.2011. (with additions and amendments dated October 12,
2018 No. 563).

7. Classifier of training areas with higher and postgraduate education, approved by the Order
of the Minister of Education and Science of the Republic of Kazakhstan dated October 13,
2018 No. 569 (with amendments and additions as of June 05, 2020).

8. The algorithm of inclusion and exclusion of educational programs in the Register of
educational programs of higher and postgraduate education, approved by the Order of the
Minister of Education and Science of the Republic of Kazakhstan dated December 4, 2018
No. 665 (with additions and amendments as of December 22, 2020).

9. RI-ALT-33 "Regulations on the procedure for developing an educational program of higher
and postgraduate education".

10. New Zealand Qualifications System. https://www.nzqa.govt.nz/assets/Studying-in-
NZ/New-Zealand-Qualification-Framework / requirements-nzqf.pdf

11. Report on the review of international experience of methodological principles and
approaches in the development of professional standards in the OECD and APEC
countries.http://kazlogistics.kz/upload/iblock/ca2/ca26d0e67b5e447fec98ab 16201 7¢7f0.pdf
12. The current system of qualifications of the European Higher Education Area
Bologna.Ministry ~of Science, Technology and Innovation February 2005.
https://socio.msu.ru/documents/umo/bologne/A%20Framework%20for%20Qualifications%
200f%20the%20European%20Higher%20Educat.pdf

13. Graduate attributes and Professional competencies, International Engineering Alliance
(Version 3, June 21, 2013). http://www.ieagteements.org/IEA-Grad-Attr-Prof-
Competencies.pdf;

14. The FEANI EUR ING Register Manual, approved by the General Assembly on October
4, 2013. http://www.feani.org/site/index.php?id=261




3. PASSPORT OF THE EDUCATIONAL PROGRAM

Field name

Note

Registration number

6B07100056

Code and classification of the field of

* education
3 | Code and classification of training areas 6B071 — Engineering and Engineering
4 ?Eofgi)e and group-ar tieiueitiongl program B-060 — Chemical engineering and processes
5 | Name of the educational program (EP) 6B07100 - Chemical Engineering
6 | View (EP) New
Training of qualified bachelor's degree specialists in the
field of chemical engineering, able to set goals and
formulate tasks related to the implementation of
professional functions in the production of organic and
7 The purpose of the educational program inorganic substances, possessing theoretical knowledge,
(EP) practical skills, adapted to modern labor market
conditions, motivated to continuous professional
education, as well as safe operation of technologies in
the production and transportation of petroleum products
using advanced chemical methods.
Level according to the International
8 | Standard Classification of Education 6
(ISCE)
9 Level according to the National 6
Qualification Framework (NQF)
10 Level according to the Industry 6
Qualifications Framework (IQF)
Distinctive features of the educational
No
program (EP)
1 HElI-partner , joint educational program
(JEP)
HEI-partner, two-degree educational
program (TDEP)
12 | Form of training Full-time, full-time with the use of DET
13 | Language of instruction Kazakh, Russian
14 | Volume of loans 241
: Bachelor of Engineering and Technology in the
Lo | nembEmie SkgTRe MdED educational progrfm 6B07gl 00 - Chemical Eigineering
16 Availability of an appendix to the license
for the direction of training
Availability of educational program
17 accreditation (EP)

Name of the accreditation body

Validity period of accreditation




4. THE GRADUATE'S COMPETENCE MODEL

Objectives of the educational program:

1. Formation of a person capable of self-improvement and professional growth with diverse
humanitarian and natural science knowledge and interests.

2. Formation of the ability to critically rethink the accumulated experience, change, if
necessary, the profile of their professional activities, awareness of the social significance of their
future profession, having a high motivation to perform professional activities.

3. Formation of the ability to find a compromise between various requirements (cost,
quality, safety and deadlines) in long-term and short-term planning and to make optimal decisions
in the production and transportation of petroleum products, using advanced achievements in the
field of chemical engineering;

4. Formation of the ability to generalize, analyze, perceive information, set goals and
choose ways to achieve it.

5. Assistance in the formation of graduates' readiness for the rational use of chemical
technologies in the production and transportation of petroleum products.

6. Systematization and application of research methods of chemical and chemical-
technological processes used for control, analysis of raw materials and target petroleum products,
in order to improve the technological stages.

7. Modification of existing technological processes to improve the efficiency and quality
of the target oil product in the conditions of the set professional task.

8. Engineering calculations and modeling of chemical and technological processes and
equipment for the production of petroleum products.

Learning outcomes:
LO1 - Be able to express your thoughts competently and defend your own opinion when discussing
professional issues in an international environment in Kazakh, Russian and English
LO2 - Apply the ability to continuous professional development and professional improvement,
solve problems in professional activity using knowledge of natural sciences, mathematical analysis
and modeling using innovative computer technologies. To lead a healthy lifestyle necessary to
ensure full-fledged social and professional activities through methods and means of physical
culture.
LO3 - To explain the natural science picture of the world through the unity of the basic concepts
of socio-humanitarian and natural science knowledge, as well as the laws of physics, chemistry, to
apply the acquired knowledge and skills in various types of social and professional activities
LO 4 - To choose and apply methods of prevention and protection from hazards at work, in case
of accidents and catastrophes, and to use methods of ensuring fire, radiation, and electrical safety
at the enterprise, using advanced engineering knowledge in electrical engineering, and methods of
increasing the fire resistance of metal structures made of various alloys and methods of their
fastening.
LOS - Is able to improve professional and personal qualities, develop leadership skills, possess
methods of analyzing the competitiveness of the organization, considering market trends. Be able
to recognize changes in the business environment and determine the strategic direction of
development using resource-saving and waste-free technologies.
LO6 - Is able to name and identify the causes of environmental pollution using knowledge in the
field of environmental legislation, fuel chemistry, methods of operation and use of transport power
plants.



LO7 - Possess methods of ecological and economic analysis for making environmentally
appropriate, engineering and management decisions, be able to generalize and analyze information
for setting goals and choosing rational ways to achieve it.

LO8 — Apply safe methods of operation of gas and oil pipelines. Possess methods of research of
oil and gas systems, as well as methods of operation and design of oil and gas pipelines and oil
and gas storage facilities.

LO9 - Demonstrate knowledge and understanding of classical results of general and inorganic
chemistry, organic chemistry, analytical chemistry, colloidal chemistry, metal corrosion, general
chemical technology, surfactant technology, nanotechnology, theory and principles of chemical
engineering, possess methods of analyzing environmental problems.

LO10 - To know the basic methods of analysis, quality control of raw materials and products of
chemical production, petrochemical synthesis, oil and gas, petrochemistry, technology of
processing and purification of natural and associated gases and wastewater.

LOI11 — To apply knowledge and understanding in professional activities for modeling and
designing chemical processes, to know the processes and devices of chemical technology, to apply
them in the field of chemical engineering.

LO12 —Know the basics of alternative energy sources, renewable energy sources and energy
conservation. Be able to analyze methods and methods of using renewable energy to improve
energy conservation and energy efficiency.

Objects of professional activity

Any enterprises and organizations, including the transport industry, that influence natural,
man-made, social, information systems and their components, factors determining the safety of
life and environmental protection, engaged in the development, implementation and operation of
technological systems, design and research institutes, design bureaus, firms of various forms of
ownership, enterprises for the production of petroleum products, for the processing of oil, gas and
coal and polymers, mineral raw materials, solid and liquid fuels, for the preparation of, extraction
and transportation of petroleum products and their rational use.

Types of professional activity

-design and engineering;

-service and operational;

- organizational and technological;
-production and management;
-expert, supervisory and inspection-audit;
-scientific research;
-educational (pedagogical).

Functions of professional activity

1) Carrying out preventive measures to ensure the stability of the enterprise in emergency
situations of peacetime and wartime, the organization of civil defense units at the enterprise and
interaction with emergency services;

2) Control of the state of the environment, participation in environmental expertise and
audit to assess the environmental impact of technosphere regions and projects for the construction
of new technical facilities, supervision of compliance with environmental legislation;

3) Readiness to participate in the organization of environmental control and monitoring
systems, the development of ecological and logistics schemes, environmental management at the

7



enterprise, environmental management at the district level, urban areas;

4) Willingness to carry out scientific research as an executor of new methods of
environmental control and monitoring, control of pollution sources, new chemical technologies
for the production and transportation of petroleum products, energy and resource saving
technologies;

5) Development of technical projects for environmental control and monitoring,
geoinformation systems, energy- and resource-saving technologies, introduction of alternative
fuels and non-traditional renewable and energy-saving energy sources, projects for the use of
secondary resources, closed production cycles, environmentally optimized production-
consumption cycles, as part of a team and under the leadership;

6) Organization of evaluation of the composition and properties of the feedstock in order
to be able to develop new technological processes that ensure high quality;

7) Analysis of ways to improve and modernize technological lines, equipment in order to
conduct highly efficient technological processes for the production and transportation of petroleum
products.

List of specialist positions

Process engineer, chemical technologist, technologist, master technologist, petrochemical
engineer, engineer of research institutes, operator of technological installations, occupational
health and safety engineer, environmental engineer, specialist in waste management, rationing and
state environmental expertise, civil defense specialist and emergency situations, researchers and
specialists developers of regulatory and technical documentation in the field of occupational safety
and environmental protection, teacher of secondary technical educational institutions.

Professional certificates obtained at the end of training: no.

Requirements for the previous level of education: Secondary, post-secondary,
vocational secondary.

In the course of training, students undergo various types of professional practice:

- educational;

- production;

- pre-graduation.

Educational practice

The purpose of the educational and introductory practice is to expand and consolidate
theoretical knowledge, to master theoretical knowledge in the chosen specialty, to train students
to solve managerial, research and other tasks, including in production conditions, to prepare
students for a deeper study of special disciplines.

Production practice

During the internship period, the student receives certain practical knowledge, skills and
abilities in the field of chemical engineering. ,

The main objectives of industrial practice are: consolidation of theoretical knowledge and
practical skills in the chosen educational program in production conditions, acquisition of
organizational work experience, obtaining a working specialty, formation of practical skills and
competencies in the process of mastering the bachelor's program. Industrial practice for students
is an important component of the educational process, allowing them to navigate the labor market



and find themselves in their future profession.

Pre-graduate practice

The content of the pre-graduate practice is determined by the topic of the thesis (project).
During the pre-graduate practice, the student collects factual material about the production
(professional) activities of the enterprise (organization) and uses it in the development of the
graduation project (work).

The purpose of pre-graduate practice for bachelors is to ensure the relationship between
the theoretical knowledge gained during the assimilation of the chosen educational program and
practical activities. The objectives of the pre-graduate practice are to consolidate and deepen the
theoretical knowledge gained by students in the learning process, to collect information for writing
a final qualifying work, to study best practices at the enterprise, as well as to gain experience in
independent work.

The final certification is carried out in the form of writing and defending a thesis (project)
or preparing and passing a comprehensive exam. The purpose of the final certification is to
evaluate the learning outcomes and the acquired competencies achieved upon completion of the
study of the educational program of higher education.

The thesis (project) aims to identify and evaluate the analytical and research abilities of the
graduate and is a generalization of the results of the student's independent study of an urgent
problem in the field of his chosen specialty. The comprehensive exam program reflects integrated
knowledge and key competencies that meet the requirements of the labor market in accordance
with the educational program of higher education.



EDUCATIONAL PROGRAM WITH ACADEMIC DISCIPLINES/MODULES

5. MATRIX OF CORRELATION OF LEARNING OUTCOMES ACCORDING TO THE

Ne Name of the discipline S Matrix of correlation of learning outcomes according to
5 B the educational program with academic disciplines
g E — | | enl |l llwla|les| | D
5lo|lo|9 o |Q|o|co|ld|dl=|3]|>a
Z. SRR [ R 2|22|QlAalaA
1. 2 3 |4 |56 7 |89 |10]11]12]13]|14]|1
5
1. History of Kazakhstan 5 +
2 Philosophy 5 +
3. Foreign language 10 | +
4, Kazakh (Russian) language 19 | +
5 Information and | 5 +
communication technologies
(in English. Language)
Socio-political knowledge module
6. Sociology 3 +
il Political Science 3 +
8. Cultural studies 1 +
9. Psychology 1 4
10. | Physical Culture 8 4
11. | Fundamentals of transport 5 +
ecology
12. | Fundamentals of + +
Entrepreneurship and | 5
Leadership
13, +
Fundamentals of law and 5 4
anti-corruption culture
14. | Religious studies 5 +
15. | Introduction to the theory of 5 i@
gender
16. | Fundamentals of
modernization of public 5 +
consciousness
17. | Foreign Language 5 .
Workshop
18. | Innovative IT technologies 5 +
19. | Math 1 5 +
20. | Math 2 4 +
21. | Physics 1 3 +
22. | Physics 2 -l +
23. | Ecology and life safety 4 + +
24. | Labor protection 4 + + | +
25. | Professional foreign language 3 +
26. Theoretical mechanics 5 +
27. | Electrical engineering and the | 5 +
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basics of electronics

28. | Materials Science and TCM 5
29. | General and inorganic 5 +
chemistry
30. | General chemical technology 5 +
31. | Educational practice 3
32. | Design basics 4 +
33. | Design of transport facilities 4 +
34, | Fundamentals of Economics 3
and Entrepreneurship
35. | Fundamentals of economic 3
theory
36. | Fundamentals of management 4
37. | Economy of transport 4
38. | Fundamentals of petrochemical 5
synthesis
39. | Chemistry of oil and gas 5
40. | Petrochemicals 6
41. | Theoretical foundations of 6 2
organic chemistry
42. | Gas chemical processes in oil
; 4 +
refining
43, | Chemistry and technology of 4 4
heterocyclic compounds
44, | Analytical Chemistry 5 +
45. | Colloidal chemistry 5 +
46. | Technology of surface active 4
substances
47. | Basic processes and devices of | 4
chemical technology
48. | Corrosion  processes  and 4
methods of their prevention
49, Control systems of chemical 4
and technological processes
50. | Greening of fuels and
" 3
lubricants
51. | Chemmotology 3
52. | Environmental problems of| 5
chemical materials production
53. | Technology of petrochemical | 5
production
54. | Rules of technical operation of 4
pipeline transport
55. | Rules of operation of oil 4
storage facilities
56. | Renewable energy sources and 5
energy conservation
57. | Alternative energy sources 5
58. Pipeline transportation of oil 5
and gas
59. | Nanotechnology of carbon 5
compounds
60. | Toxicity of transport power | 5
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plants

61. | Fundamentals of natural and
wastewater treatment 3
technology

62. | Technology of deep processing 6
of oil and gas

63. | Fire safety 5

64. | Technology of purification and
processing of natural and 5
associated petroleum gases

65. | Electrical safety and lightning 6
protection

66. | Protection of the air basin from 5
pollution

67. | Environmental documentation 6

68. | Production practice 4

69. | Pre - graduation 3

70. FINAL CERTIFICATION:

Writing and defending a thesis 12

project (work)
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6. STRUCTURE OF THE BACHELOR'S DEGREE PROGRAM

Total labor intensity

No Name of cycles of disciplines in academic in academic
hours credits
1 Cycle of general education disciplines (GED) 1680 56
Required component 1530 S1
Foreign language 300 10
Kazakh (Russian) language 300 10
History of Kazakhstan 150 3
Information and communication technologies 150 5
1) (in English)
Module of socio-political knowledge
(sociology, political science, cultural studies, 240 8
psychology)
Physical Culture 240 8
Philosophy 150 5
2) Component of choice 150 N
2 Cycle of basic disciplines (BD) 3390 113
1) Component of choice, in that xbckt: 1710 a7
1.1) | Educational practice
Z) Component of choice 1680 56
3 Cycle of profile disciplines (PD) 1800 60
1) Component of choice, in that xbckt: 1800 60
1.1) | Production practice
1.2) | Pre-graduate practice
4 Final certification 360 12
Writing and defending a thesis, graduation
1) project, or preparing and passing a 360 12
comprehensive exam
Total 7230 241
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Form of study: full-time

Duration of study: 4 years

Admission: 2022
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Socio-political knowledge module
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2.1.13.{22-0-B-KV-Upr practice 90| 3 4 90 3 GE
22 ~ Componentofchoice. ~ |1es0} 56 | | [3se0l2s5]225 60 96 j9sal o | o |5 | 12 |15 | 12 St s sl o
22-0-B-KV-OP Design basics ’ CE
2.2.1. 120 4 4 120 | 15 30 8 67 4
22-0-B-KV-PTO Design of transport facilities CE
Fundamentals of Economics and
233 Jr208KV-OEF Entrepreneurship 0| 3| 4 9 |15 15 8 | 52 3 LM
22-0-B-KV-OET Fundamentals of economic theory ™
223, 22-0-8-VK(KV)-OM Fund als of management 120 4 5 120 | 30| 15 8 67 4 LTM
22-0-B-VK(KV)-ET Economy of transport ™
Fund; tals of ical
22-26/33-8-KV-FPS undamentals o petrochemical ¢ =
2.2.4. synthesis 150 - 4 150 | 30 | 15 8 97 s
22-26/33-B-KV-COG Chemistry of oil and gas GE
22-26/33-8-KV-PC Petrochemicals GE
225 i i i 180 6 5 0 8 112
22-26/33-B-KV-TFOC Theur.etltal foundations of organic 180 | 30 | 3 o =
chemistry
222028 B RIGER Gas chemical processes in oil refini bk
2.26. 2 chemies Pd ‘eh : f’ % 120 4 | 8 120 [ 30| 15 8 | 67 4
22.26/33-B-KV-CTHC Chermstrv.an technology ol GE
heterocyclic compounds
22-26/33-B-KV-AC Analytical Chemistry GE
2.2.7. 150 5 4 150 | 15| 15 15 8 a7 5
22-26/33-B-KV-CC Colloidal chemistry GE




1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14 15 16 17 18 | 19 20 21| 22 23
22-26/33-B-KV-TSAS |Technelogy of surface active substances GE
2.238. Bacic oean davicezof Chemial 120 4 6 120 { 30| 15 8 67 4
TS an ce:
22-33-B-KV-BPDCT S = GE
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i d;
2.26/33-8-KV-CPMTP tC:r.rﬂsmn prr:esses and methods of Gt
229 “"p'l""i: or e 120 4 | s 120 | 30| 15 g | 67 4
22-26/33-8-KV-CSCTP Control sv' ems of chemical an GE
technological processes
232-26/33-8-KV-ETSM |Greening of fuels and lubricants GE
2.2.10. 90 90 15| 15
22-26/33-B-KV-Himm |Chemmotology GE
22-26/33-B-KV-EPC Envllror\:nenlaiil prtc_)blems of chemical GE
2211 e 10| s | 7 150 | 30| 15 8 | 112 5
22.26/33-B-KV-TPP Technolf:\gy of petrochemical GE
production 5
22.26/33-BKV-PTETT Rules of technical operatioi. of pipeline CE
transport
2212, ek fai 120 4 6 120 | 30| 15 8 67 4
22.26/33-B-KV-PEN Ru es o operation of oil storage &
facilities
22.26/33-B-KV-RESES Renev::‘l;:nergv sources and energy :
2213 e 10| s | s 10 | 15| 15 | 15| 8 | 97 5
22-26/33-B-KV-AES Alternative energy sources E
TOTALBYDBCYCLE sagof 113 | | 2270 {458 | 435 | 165 | 200 [1967| 14 | 13 | 18 0
3 BT 2 e > s CYCLE OF PROFILEDISCIPLINES (PD) ==
~ University component 1800} 60| 1590 | 300 | 180 | 15 | 80 1015 0 =0 3
3.1.1. |22-26/33-B-VK-TING 150 5 6 150 | 30 | 15 B 97 5 CE
fipeline transportation of oil and gas
3.1.2. |22-26/33-B-KV-NCC Nanotechnology of carbon compounds | 150 5 s 150 | 30 | 15 8 97 5 GE
.1.3. - -B-VK- 5 VLS
3.1.3. |22-26/33-B-VK-TTEU Toxicity of transport power plants 150 5 150 | 30 | 15 8 97 5 M
22-26/33-B-VK- Fundamentals of natural and
3.14. 1 5 7 1 97 MVLS
QTOPSV \wastewater treatment technology =0 s O a0g Nt 8 3 X
d i f oi
3.15. | 22-26/33-BKV-TPOG :::hs":s"’g‘“’f sapprocescingofoll. | 4o5] 6 | 7 180 | 30 | 30 s | 112 6 GE
3.1.6. [22-26/33-B-VK-PB |Fire safety 150 | 5 6 150 | 30 | 15 8 | 97 5 MVLS
Technology of purification and
3.1.7. |22-26/33-B-VK-TPPPG processmgafnaturalandassociated 150 S 7 150 [ 30 | 15 8 97 5 GE
petroleum gases
3.1.8. |22-0-B-VK-EBMZ Etectric| satécy:and ightning 10| 6| 7 180 |30 15 | 15 | 8 | 112 6 MuLS
protection
Protection ol the alr basin from
3.1.9. | 22-26/33-B-VK-OVBZ pollution 150 5 8 kp | 150 | 30 | 15 8 97 5. MVLS
3.1.10.]22-33-8-VK-ED Environmental documentation 180 | 6 8 180 | 30 | 30 8 |11z 6 MVLS
3.1.1L {27.0-8-VK-PPr Production practice 120 4 4 GE
3.1.12.{22-0-B-VK-PredPr Pre - graduation 90| 3 3 GE
: ~ ' TOTALBYDBCVCLE ~ |asoo} 60~ ; 180 | 15 | 3
[ Total for theoretical training: 6870 229 10181 195 3
" ENAL CERTIFICATION: Writingand | o s ;
5 VK-l : R : 60 | 12
B G defending a thesis project (work) 25014 : 12_
TOTAL FOR THE ENTIRE PERIOD OF STUDY 7230] 241 L] s R | i 18 | S 30 | 31 | 30 15
Additional types of training:
Volunteering 30 1 1 30 10 8 12 SHDPE
6 |additional types of
training
e
Agreed: Developed by:
A. Vice-Rector for AEA Zharmagambetova M.5. Director of the Institute "Transport Engineering
Director of the DAA Alimseitova Zh.K. Head of the department "MVLS" Yesengaliev M.N.



8. CATALOG OF DISCIPLINES OF THE UNIVERSITY COMPONENT

EDUCATIONAL PROGRAM - 6B07100 - Chemical Engineering

Education level: Bachelor's degree

Duration of study: 4 years

Year of admission: 2023

Module

Cycle

Component

Name of the
discipline

Total labor intensity

in academic
hours

in academic
credits

Term

Learni
ng
outcom
€s

Brief description of the discipline

Prerequisites

Post-requirements

1

5

6

3

9

10

11

Module 2.
Cycle of basic
disciplines

uc

Math 1

150

5

LO2

Gives concepts to the learner of a known stock of
information  (definitions, formulas, theorems,
connections between them and methods of solving
problems) for the development of logical thinking
and achieving the necessary mathematical culture,
for studying other disciplines and subsequent work
in the specialty. In the course "Mathematics-1" the
following sections are studied: linear algebra,
analytical geometry, differential and integral
calculus of a function of one variable

Basic school
knowledge in
mathematics

Math 2,
Physics 2

BD

uc

Math 2

120

LO2

The discipline is aimed at mastering the fundamental
concepts and laws of modern mathematics,
techniques and methods for solving specific
problems with functions of several variables,
differential equations and series theory.The
following sections are studied in the discipline:
differential calculus of functions of several numbers,
multiple integrals, series, differential equations.
When studying "Mathematics 2", students develop
mathematical thinking and culture, which are
necessary for application in future professional
activities

Math 1

Probability theory
and mathematical
statistics

BD

uc

Physics |

150

LO3

The discipline is the basic discipline of the
university component. The subject of physics and its
relation to other sciences. Mechanics, kinematics,
dynamics.  Classical, quantum, relativistic
mechanics. Elements of kinematics. The main task
of dynamics. Equations of motion. Limits of
applicability of classical mechanics. The laws of
conservation of momentum, angular momentum,
energy. The principle of relativity in mechanics. The
Lorentz transformation. Statistical physics and
thermodynamics. Classical statistics. Electricity and
magnetism..

Basic school
knowledge in
physics

Math 2,
Physics 2

BD

uc

Physics 2

120

LO3

When studying the course "Physics 2", the main
attention will be paid to the properties of waves and
vibrations, the laws of optics, the basic principles of

Math 1,
Physics 1

Electrical safety
and lightning
protection ,
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Quantum mechanics and atomic physics. The course
reflects the current state of modern physics and
combines macroscopic and microscopic approaches.

electrical
engineering and
the basics of
electronics

BD

uc

Ecology and life
safety

120

LO 4,
LOS5

The discipline studies the basic environmental
concepts, environmental problems and approaches
to their solution; sources and types of environmental
pollution by transport enterprises; principles of
rationing the quality of atmospheric air and water.
Natural and man-made emergencies, their causes,
methods of prevention and protection. Carrying out
rescue and other urgent work, rules of behavior of
people in emergency situations of natural and man-
made origin.

Basic school
knowledge in
chemistry, biology

Air basin
protection labor
protection,
environmental
documentation

BD

uc

Labor
protection

120

LO 4,
LO 6,
LO7

The discipline studies the main dangerous and
harmful production factors affecting workers of
automobile and railway transport, during the
operation and repair of rolling stock, advanced
methods and technical solutions to reduce
occupational injuries, improve working conditions
and workplace safety, methods of organizing and
managing occupational safety, fire and electrical
safety, the main activities in the organization jobs.

Basic school
knowledge in
chemistry, biology,
ecology and life
safety

Fundamentals of
petrochemical
synthesis, diploma
design

Module 2.
Cycle of basic
disciplines

BD

uc

Professional
foreign
language

90

LO1

Improving the level of foreign language proficiency
of students in the relevant field of training;
mastering the necessary professional terminology in
a foreign language; mastering the necessary and
sufficient level of communicative competence for
students to solve social and communicative tasks in
various fields of professional activity, which will
further improve professional self-education

Foreign language

Foreign Language
Workshop

BD

uc

Theoretical
mechanics

150

LO4

It consists of the following modules: statics,
kinematics, dynamics of a material point and
dynamics of a mechanical system.

Theoretical mechanics is the scientific basis of many
areas of modern technology, its laws and methods
allow us to study and gxplain a number of important
phenomena in the world around us and contribute to
the further growth and development of natural
science as a whole. The objectives of the course are
to study the basic concepts and laws of mechanics,
master the methods and be able to apply the
knowledge gained to solving the simplest problems
of mechanics and profile disciplines

Math 1,2

Control system of
chemical and
technological

processes

BD

uc

Electrical
engineering and
the basics of
electronics

150

LO4

When studying this discipline, the student must
acquire knowledge, skills and practical skills on
electrical circuits of direct, alternating and three-
phase currents, on the device, principle of operation
and purpose of a transformer and electrical
machines, on measurements of electrical quantities,
on the characteristics and parameters of

Physics 1,2

Basic processes
and devices of
chemical
technology
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semiconductor devices, on the application and
general rules of operation of semiconductor devices
and circuits.

BD uc Materials 150 3 2 LO 4, The discipline is the basic discipline of the Math 1,2 Rules of technical
Science and LO6 university component. It consists of the following operation of
TCM modules: Structure and properties of metals and pipeline transport,
alloys, engineering and tool materials, technology of pipeline transport
structural materials. of oil and gas
BD uc The discipline is the basic discipline of the university Anaiviica
component. The discipline studies the basic concepts and h ¥ ¢
G laws of chemistry, the structure of the atom and the : ki
eneral and e : : Basic school colloidal
. : 150 5 4 LO2, periodic law, chemical bonds, the energy of chemical A 3
g LO9 | reactions, the conditions of spontan kooiedgein | hgning
ns, the conditions of spontaneous processes,
chemistry ; sl S chemistry, biology | theoretical
chemical and phase equilibrium, chemical kinetics, Fenniakonsnt
catalysts, solutions, redox reactions and electrochemical . A
DIOCESSES. organic chemistry
BD uc General 150 ] 5 LO2, To form the ability to choose the methods of
chemical LO 11 organizing the technological process, building
technology chemical-technological schemes, taking into Gerietal and
account the safe conduct and waste-free process. St ani?::hcmist Technology of
The course forms the foundations of technological :hf:o%etic al 1y, petrochemical
and environmental thinking. It is aimed at studying: fonndibionsof production,
laws of chemical technology, fundamentals of organic chemistry technology of
theory, calculation, supply of chemical reactors, chemistry of oil an d deep processing of
methods of chemical and technological processes, oil and gas
use of raw materials and energy, industrial ecology, gas
production of the most important organic
substances.
Educational 90 3 4 The organization of educational practice is aimed at
practice providing bachelors with familiarization with the
main directions, objects, areas of professional
activity and profiles of training and consolidation of
theoretical material.
Module 3. The discipline studies the design and features of
Cycle of profile laying linear pipes and structures, bases for
disciplines pipelines, the principles of pipe connections, ;
different types of construction of oil and gas Theorel!cal g .
pipelines, the method of hydraulic calculation of the m?Chamcs’ materials Greemng of fuels
main pipeline, methods of technological calculation science and and lubricants,
of the oil product pipeline with sequential pumping technology of : technology_ of
of oil and gas above the ground, pressure structural ma{enals, PEtrOCh.emmal
characteristics and oil pipelines and pumping general chemical industries
Pipeine stations with different pressures, methods of technology
PD uc transportation 150 5 6 pumping of high-viscosity petroleum products |,
of oil and gas LO 8 features of temperature regimes of main pipelines.
PD uc The main objectives of industrial practice are:
consolidation of theoretical knowledge and practical
skills in the chosen educational program in
production conditions, acquisition of organizational
Production work experience, obtaining a working specialty,
practice 120 4 formation of practical skills and competencies in the
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process of mastering the bachelor's program.

PD uc LO4 The discipline is the main discipline of the university Buiiramneital
goxiponent : o ; problems of
The discipline outlines the types, conditions of occurrence | Ecology and life disctionof
and causes of fires at transport facilities and rolling stock; | safety, physics, i
i ; : : chemical
150 ﬁre' saffety requirements for electrical equipment, chermstry,_ notesinls
engineering systems and the general plan of the | mathematics, h t,olo
enterprise; discusses issues related to the flammabilityand | greening of fuels " ct:'n n':o gfy,
fire resistance of building materials and structures; as well | and lubricants T e
deep processing of
as measures to prevent fires, means and methods of oil and gas
Fire safety extinguishing them, actions of personnel in case of fire.
PD uc LO9 The discipline studies the types and sources of water Protection of the
pollution, natural sources of water supply, water intake air basin from
Fundamentals structures, requirements for water quality in reservoirs P pollution,
of natural and and waters of cultural and domestic and drinking water M;he:r’latics technology of
wastewater 150 supply, technological processes, structures, biological S ’ purification and
treatment physicochemical and mechanical methods of purification. Titisriasmin Chaimias processing of
technology Organic Y| natural and
associated
- petroleum gases
PD uc LO9 The discipline studies the types and sources of water | General and Gas chemical
pollution, natural sources of water supply, water intake | inorganic chemistry, | processes in oil
Nanotechnology structures, requirements for water quality in reservoirs | theoretical refining,
of carbon 150 and waters of cultural and domestic and drinking water | foundations of chemistry and
compounds supply, technological processes, structures, biological | organic chemistry technology of
physicochemical and mechanical methods of purification. heterocyclic
compounds
PD uc The discipline examines the fundamentals of the theory of | Ecology and life Corrosion
intemal combustion engines, their classification, the | safety processes and
principle of operation, the formation and characteristics of methods of their
harmful substances released as a result of the operation of prevention,
150 transport power plants. The influence of the design greening of fuels
LO6 features of the internal combustion engine on the amount and  lubricants,
Toxicity of of emissions of harmful substances. Regulation of protection of the
transport power emissions of harmful substances from cars and the main air basin from
plants ways to reduce the toxicity of exhaust gases. pollution
PD ucC The discipline is aimed at studying the processes of | Chemistry of oil and | Gas chemical
deep processing of oil residues: thermal, | gas, petrochemistry, | processes in oil
thermocatalytic, hydrogenation. As a result of | theoretical refining,
studying the discipline, students have an idea of the | foundations of protection of the
state and trends in the development of the global fuel | organic chemistry, air basin from
Technology of and energy industry, the importance of natural | analytical chemistry | pollution, diploma
deep processing | 180 carbohydrate raw materials in energy, chemical, in design
of oil and gas LO 10 | the production of carbon materials and other
industries of the Republic of Kazakhstan, about
rational directions and technologies for processing
natural energy resources taking into account
engineering, economic and  environmental
requirements of the time.
PD uc Environmental 180 LO7, The discipline studies the main regulations and | Ecology and life Divleriis destei
documentation LOS documents for the preparation of environmental | safety, e =
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reporting. The sequence and stages of the
environmental Impact Assessment procedure, which
includes the Draft standards for the release of

environmental
problems of
chemical materials

pollutants into the atmosphere, discharges of | production
pollutants into water bodies, the placement of solid
household waste. The requirements for the content,
structure, and design of the draft standards of PDV
and PDV for the enterprise” The procedure for the
development of EIA.
PD uc The purpose of pre-graduate practice for bachelors
is to ensure the relationship between the theoretical
knowledge gained during the assimilation of the
chosen educational program and practical activities.
The objectives of the pre-graduate practice are to
consolidate and deepen the theoretical knowledge
gained by students in the learning process, to collect
information for writing a final qualifying work, to
study best practices at the enterprise, as well as to
gain experience in independent research work,
Pre - graduation | 90 3 mastering various methods of scientific work. =
PD uc The discipline examines the properties and pattems of | General and Diploma design
the spread of pollutants in the atmosphere. Sources of | inorganic chemistry,
man-made emissions. The design and principles of | oil and gas
operation of dust and gas cleaning equipment at | chemistry, physics,
industrial enterprises. Methods for determining the | mathematics,
maximum permissible emissions of pollutants into the | toxicity of transport
atmosphere for an industrial enterprise, the dispersionof | power plants,
harmful substances in the atmosphere, as well as | environmental
Protection of methods for determining the necessary parameters for | problems of
the air basin 150 ) LO7 the preparation of a draft MP1. chemical materials
from pollution production
PD uc The discipline outlines the causes of electrotraumatism, Protection of the
factors affecting the degree of electric shock, the ’Gencral' and : air basin from
) s 8T o . hemist ;
organization of safe operation of electrical installations, ORI 4 s pollution, gas
; 5 S : physics, ;
prevention of electrical injuries, protection from fires s chemical
e o : : mathematics, PR
and explosions in electrical installations, medical and I d lif processes in oil
Electrical safety | 180 6 LO4 | organizational measures for first aid in electric shocks, | oo °&) 8¢ 1€ refining
and lightning anti-lightning protection devices, protection from static s i
protection electricity. protEglion
PD uc The discipline outlines the causes of electrotraumatism, | General and Alr basin
factors affecting the degree of electric shock, the | inorganic chemistry, | protection,
Technology of organization of safe operation of electrical installations, | ecology and life environmental
purification and 150 5 LO 10 | prevention of electrical injuries, protection from fires | safety documentation,

processing of
natural and
associated
petroleum gases

and explosions in electrical installations, medical and
organizational measures for first aid in electric shocks,
anti-lightning protection devices, protection from static
electricity.

diploma design
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9. CATALOG OF DISCIPLINES OF THE COMPONENT BY CHOICE

EDUCATIONAL PROGRAM 6B07100 - Chemical Engineering

Education level: Bachelor's degree

Duration of study: 4 years

Module

Cycle

Compone
nt

Name of the discipline

Total labor intensity

in in
academic acade
hours mic
hours

er

Learnin
g
outcome
S

Brief description of the discipline

Prerequisites

Post-requirements

4

10

11

Module 1.
General
education
competencies

GED

cC

Religious studies

150 5

LO3

The discipline is a general education
discipline of the elective component.

It consists of the following modules:

1. theoretical foundations of religious
studies,

2. world religions,

3. the current religious situation in the
world,

4. religion as a
phenomenon.

The discipline provides students with a
conceptual and categorical apparatus in
the field of religious studies, key terms
and methods of religious analysis,
features of religious teachings, patterns
and basic forms of world and non-
traditional religions.

socio-cultural

Basic school knowledge of
history, geography

History of Kazakhstan,
philosophy, political science,
psychology

‘GED

CCE

Introduction  to  the
theory of gender

150 5

LO3

he discipline is a general education
discipline of the component of choice

It consists of the following modules: the
essence of the concept of "gender",
gender studies, the problem of gender in
the history of mankind, gender
stereotypes and prejudices, international
cooperation in the struggle for the
recognition and enforcement of
women's rights, gender in theory and
practice of development.

Basic school knowledge of
history, geography

History of  Kazakhstan,
philosophy, political science,
psychology
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GED

ce

Fundamentals of
modernization of public
consciousness

150

LO3

The discipline is a general education
discipline of the elective component. It
consists of the following modules: the
mission of spiritual modernization,
solving the tasks of modernization of
public consciousness, consideration of
state programs aimed at modernization
of public consciousness, socio-ethical
values of the Kazakh society..

Sociology, cultural studies,
religious studies

Pedagogy

GED

cc

Foreign Language
Workshop

150

LO1

To master the discipline, students use
the knowledge, skills, methods of
activity and attitudes formed during the
study of the disciplines "Introduction to
the theory of intercultural
communication”,  "Literature  and
culture of the countries of the first
foreign language", "Practical course of
the second foreign language", "Practical
course of the first foreign language",
"Russian language and culture of
speech", "Situational grammar of the
second foreign language", "Home
reading", "Communicative grammar of
the first foreign language", "Linguistics

Foreign language,
professional foreign
language

GED

6 &

Innovative IT
technologies

150

LO3

To master the discipline, students use
the knowledge, skills, methods of
activity and attitudes formed during the
study of the disciplines "Introduction to
the theory of intercultural
communication",  "Literature = and
culture of the countries of the first
foreign language", "Practical course of
the second foreign language", "Practical
course of the first foreign language”,
"Russian language and culture of
speech”, "Situational grammar of the
second foreign language”, "Home
reading", "Communicative grammar of
the first foreign language", "Linguistics

Information and
communication
technologies, mathematics,
physics

Protection of the air basin
from pollution, control
systems of chemical and
technological processes

GED

CcC

Fundamentals of law and
anti-corruption culture

150

LO 1,
LO4

Problems of formation of anti-
corruption culture both in historical and
modern  contexts.  Systematically,
reveals the universal essence, the nature
of origin, the reason for the persistence
of corruption, also analyzes the socio-
economic, legal, cultural,

moral and ethical aspects of combating
corruption in  the Republic of
Kazakhstan.

Political science, pedagogy,
psychology

Philosophy, sociology.
economic theory,
fundamentals of law

GED

ce

Fundamentals of
transport ecology

The discipline examines stationary and
mobile sources of environmental

Ecology and life safety

Foreign language workshop,
rules of technical operation
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150

LO6

pollution by road and rail transport
enterprises, the main harmful effects on
the atmosphere, water and soil, methods
of reducing the harmful effects of
transport on the environment and
methods of cleaning waste gases and
wastewater from transport enterprises,
methods of noise reduction. Economic
foundations and management of
environmental protection at transport
enterprises

of pipeline transport

GED

cc

Fundamentals of
Entrepreneurship and
Leadership

150

LOS,
LO7

The discipline studies: scientific and
legislative ~ foundations of  the
organization and  conduct  of
entrepreneurial activity in the Republic
of Kazakhstan, features, problems and
prospects of its development in the
Republic of Kazakhstan, introduction to
entrepreneurship,  introduction  to
marketing, investments and their role in
the formation and development of the
company, business planning, rules and
techniques of doing  business,
innovation and innovation process,
features risk in conditions of market
uncertainty

Module 2.
Cycle of basic
disciplines

BD

cc

Design basics

120

LO2

Mastering by students of practical skills
in the use of computer methods of
designing technological machines and
equipment, acquisition of knowledge
necessary for the study of subsequent
disciplines.Must be able to conduct
patent research in order to ensure the
patent purity of new design solutions
and their patentability with the
determination of indicators of the
technical level of the designed products
and develop working design and
technical ~ documentation,  execute
completed design and construction
works with verification of compliance
of the developed projects and technical
documentation with standards,
specifications and other regulatory
documents.

Math 1,2

Diploma design
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BD

cC

Fundamentals of
Economics and
Entrepreneurship

90

LOS,
LO7

The discipline is the basic discipline of
the component of choice.

It consists of the following modules: the
concept of economics, economic
relations, the model of equilibrium and
functioning of the market, competition,
macroeconomic  equilibrium,  the
essence, content and conditions of
entrepreneurship development,
organizational and legal forms, business
planning, business secrecy..

Math 1,2, professional
foreign language

Fundamentals of
management, economics of
transport

BD

CcC

Fundamentals of
economic theory

90

LO 3,
LO 12

The discipline studies the history and
stages of the emergence of economic
thought, modern views of economic
schools, the laws of supply and demand
for products, factors of production, the
essence of enterprise costs, production
theory, Cobb-Douglas function, Lorentz
curve, Edgeworth box, the essence and
types of inflation, unemployment, the
principles of calculating GDP. It
consists of the following modules:
introduction to economic theory,
individual reproduction in a market
economy, reproduction of the national
economy in market conditions

Fundamentals of Sociology
Political Science and Law,
math 1,2

Fundamentals of
Management, economics of
transport, Diploma design

BD

cc

Design of transport
facilities

120

LO2

Mastering the methods of designing
individual elements of railway stations
and junctions, the main elements of
highways, the principles of urban
planning, the main elements of airfields
and airports and other issues of the
fundamentals of the design of
communication routes and  their
content.Must have a large-scale overlay
of the main elements of the projected
and reconstructed objects, design and
calculation.

Math 1,2

Diploma design

BD

(&6

Fundamentals of
petrochemical synthesis

150

LO 10

The subject of study of this discipline
are the following objects: technologies
for obtaining raw materials used for
organic and petrochemical synthesis
processes, technologies for synthesizing
aromatic hydrocarbons, various
unsaturated compounds and

oxygen-containing products based on
synthesis gas and oxidation of saturated,
unsaturated and aromatic hydrocarbons.

Ecology and life safety,
physics, general and
inorganic chemistry,
colloidal chemistry

Theoretical foundations of
organic chemistry, chemistry
and technology of
heterocyclic compounds,
technology of petrochemical
industries
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BD

cC

Colloidal chemistry

150

LO3,
LO 10

The discipline considers the most general
issues of chemistry related to the study of the
interaction of various forms of motion of
matter. To develop the ability to analyze the
influence of external conditions and the
nature of reagents on the main parameters of
processes and the course is the basis of
general theoretical training of an engineer,
as it creates a theoretical basis for his
practical activities. In addition, the study of
not only the concepts of the basic apparatus,
but also computational and experimental
methods.

General and  inorganic
chemistry, oil and gas
chemistry, theoretical
foundations of  organic
chemistry

Technology of surface active
substances

BD

cE

Analytical Chemistry

150

LO3

The subject of the discipline is mastering the
theory and practice of methods of chemical
and physico-chemical analysis. Studies
qualitative and quantitative methods for
studying the chemical composition of
compounds and products; chemical
methods for analyzing components and
objects of industry and the environment and
products of man-made activities. The goal is
to provide students with scientific and
practical training in the basics of analytical
chemistry.

General and  inorganic
chemistry, oil and gas
chemistry, theoretical
foundations of  organic
chemistry

Nanotechnology of carbon
compounds, gas chemical
processes in oil refining

BD

cc

Fundamentals of
management

120

LOS,
LO 12

The discipline studies the theoretical
foundations of management,
management principles, management
technologies, management processes,
interaction of the subject and the object
of management, theoretical and
practical  foundations of modern
management, development of
management theory and practice,
organization as a management function,
information  and  communication
management  support, management
decision-making, management of
organizational changes, motivation of
activities in management, regulation
and control in the management system,
assessment of the effectiveness of
management at various levels of
management.

Fundamentals of economic
theory, fundamentals of
economics and
entrepreneurship

Fundamentals of natural and
wastewater treatment
technology
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BD

CE

Economy of transport

120

LO 4,
LOS,
LO7

The discipline studies the current state
of the transport services market of the
Republic of Kazakhstan, the theoretical
foundations of solving urgent problems
of the economy and management of
railway transport, priority areas of
development of the national economy
and prospects for technical, economic
and social development of railway
transport, regulatory documents
regulating the transport services market,
indicators of the use of fixed and
working capital, analysis and evaluation
of the effectiveness of their use, labor
rationing and factors of labor
productivity increase.

Diploma design

BD

ce

Chemistry of oil and gas

150

LO 10

Study of the influence of the physico-
chemical properties of the components
that make up oil on the way of
processing raw materials and the quality
of products extracted from it -
determination of the chemistry and
mechanism of thermal and catalytic
transformations of the  main
technological processes of refining oil
and petroleum products.

Math 1,2

Mathematics, Physics,
general and  inorganic
Chemistry, Analytical
chemistry, colloidak

chemistry, ecology and life
safety

Theoretical foundations of
organic chemistry, chemistry
and technology of
heterocyclic compounds, gas
chemical processes in oil
processing, chemmotology,
technology of petrochemical
industries

BD

ce

Petrochemicals

180

LO 10

The study of oil as a natural object and
the most important source of chemical
raw  materials, the study and
development of  processes  for
converting oil into chemical products
(intermediates, monomers, etc.), the
creation of scientific foundations for the
production of technically useful
products (fuels and oils, additives to
fuels and oils, solvents, etc.) and
alternative fuels, the study of processes
based on chemistry compounds with
one carbon atom.

Mathematics, Physics,
general and  inorganic
Chemistry, Analytical
chemistry, colloidal

chemistry, ecology and life
safety

Chemistry and technology of
heterocyclic compounds, gas
chemical processes in oil
refining, chemmotology,
technology of petrochemical
industries

BD

ce

Theoretical foundations
of organic chemistry

180

LO3,
LO9

Within the framework of the discipline,
it is supposed to study the basic
theoretical foundations of organic
chemistry, which are necessary for its
further deeper understanding. The
questions of the structure of organic
compounds, stereochemistry,
characteristics of electronic and spatial
effects, types of reacting organic
particles and classification of organic

Physics, general and
inorganic Chemistry, Qil and
gas chemistry, mathematics,
ecology and life safety

Chemistry and technology of
heterocyclic compounds, gas
chemical processes in oil
refining, chemmotology,
technology of petrochemical
industries, basic processes
and devices of chemical
technology
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reactions are considered. During the
study of the discipline, students are
advised not to limit themselves to
lecture notes, but to use as much
material as possible from the given list
of references.

BD cc To form the ability to analyze modern | Physics, general and Diploma design
processes of field preparation of | inorganic chemistry, oil and
production of wells of gas, gas | gaschemistry, Mathematics,
condensate hydrates. The course forms | ecology and life safety,
the skills of qualified use and chemical | theoretical foundations of

Gas chemical processes 120 LO3, processing of all components of carbon- | organic chemistry,

in oil refining LO9 containing gas. The discipline is aimed | Analytical Chemistry,
at studying the raw material base of the | colloidal Chemistry
oil and gas complex, associated
petroleum gases, gas condensate, solid
gas hydrates, technology of preparation,
processing of gas condensate, thermal.

BD CcC To form the ability to apply the basic -
knowledge of heterocyclic compounds
to describe, evaluate and plan the
syntheses of various heterocyclic | Physics, general and
compounds, the course forms a | inorganic chemistry, oil and

Chemi theoretical and methodological basis for | gas chemistry, Mathematics,
emistry and i { y | 4 life safet
technology of 120 LO 3, understandm_a .me basic laws: structul_'e ccology and life safety, Diploma design
heterocyclic compounds LO9 and  reactivity ) c_)f ) h_eter_ocychc theorqtlcai f()u:ndﬂtl()ns of
compounds. The discipline is aimed at | organic Chemistry,
studying: classifications, characteristics | Analytical Chemistry,
of properties, methods of synthesis and | colloidal Chemistry
properties of heterocyclic compounds,
their role in the production technologies
of important substances and materials.
BD e The discipline is aimed at developing | General and inorganic Environmental problems of
skills in the analysis, research of | chemistry, colloidal chemical materials
properties, practical use of surfactants. | chemistry, analytical production, chemistry and
The following will be considered: | chemistry, theoretical technology of heterocyclic
classifications of surfactants, their | foundations of organic compounds, gas chemical
Technology of surface 120 LO9 physico-chemical properties, | chemistry processes in oil refining
active substances hydrophilic-lipophilic balance, micelle

formation, solubility, solubilization;

adsorption, wetting, biodegradability;

current technologies for the use of

surfactants, the effect of surfactants on

the environment.

BD ccC The discipline outlines modern | Physics, general and | Toxicity of transport power
environmental requirements for the | inorganic Chemistry, | plants, fire safety,

Greening of fuels and 90 LO6 quality of fuels and lubricants in the | Mathematics, ecology and | environmental
lubricants Republic of Kazakhstan and abroad, | life safety documentation

nomenclature and assortment of fuels
and lubricants. Methods of production
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and methods of combustion of solid and
liquid fuels. Basic physical and
chemical properties of solid, liquid and
gaseous fuels. The influence of the
quality of fuels and lubricants on
environmental pollution.

BD cc Based on the knowledge of the laws
occurring in the chemmotological system
"fuels — lubricants — technical fluids —
engines — operation”, to ensure the efficient
operation of the internal combustion engine, | Physics, general and Toxicity of transport power
rational use of operational materials and | inorganic Chemistry, plants, fire safety,

Chemboinlosy # e their economy: physico-chemical propertics | Mathematics, ecology and environmental
of hydrocarbon raw materials and methods | life safety documentation
of its processing for the production of fuels
and lubricants, gasoline, dicsel fuel, gaseous
fuels, engine oils, transmission oils, greases,
technical fluids.

BD (6.9 The course forms a theoretical and | Physics, general and | Dxomornyeckne npobaeMsl
methodological basis for understanding | inorganic chemistrys| MpOM3BOACTE  XUMHYECKHX
the processes of hydrodynamics, heat | mathematics,, fundamentals | marepuanos,  TEXHOIOrHA
and mass transfer for analysis, | of design, design of transport | HedTexuMHUUECKHX

Basic  processes and Lo 11 calculation  of  chemical and | facilities NPOH3BOJICTB

devices of chemical | 120 technological processes. It is aimed at

technology studying: fundamentals of hydraulics,
heat transfer in chemical equipment,
physical foundations, kinetic laws and
hardware design of mass transfer
processes in chemical technology.

BD cc The study of the theoretical foundations
of metal corrosion and the main
methods of protection of structural
materials for the formation of students'
correct understanding of the essence of G ; ; Greening of fuels and

: eneral and inorganic :
™ COrTosion processes and the competent | oo olloidal lubricants, chemmotology,
p Ty,

misthoie ot ther 120 LO9 chonce_ of methods _ of corrosion chemistry, Anstytical fundamentals of natural and

prevention protection. Understanding the kinetic chemistry, Oil and gas wastewater treatment
laws of anodic dissolution of alloys, the Nt I technology, technology of
relationship between their corrosion and bl deep oil and gas refining
thermodynamic properties, the study of
methods  for  determining  the
thermodynamic parameters of
components in alloys.

BD cC The study of the basic concepts of | Physics, mathematics, Fundamentals of natural and
modern control systems (automated | general and inorganic wastewater treatment

C process control systems) and their main | chemistry, analytical technology, technology of

ontrol systems of S Sl e 3 : . :
cHimical and 120 LO11 characteristics, methods of diagnostics | chemistry, colloidal deep oil and gas processing,

technological processes

of chemical and technological processes
and tools used for this, typical automatic
control systems in the chemical
industry, the formation of the ability to

chemistry, theoretical
foundations of organic
chemistry

environmental problems of
chemical materials
production, protection of the
air basin from pollution
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design automatic control systems,
analyze the technological process as an
object of control, the development of
functional automation schemes, the
formation of skills in the selection of
tools  diagnostics of  chemical
technological process, operational
control of technological processes.

BD

cc

Technology of
petrochemical
production

150

LO9

Formation of a complex of students'
knowledge in the field of chemical
methods of processing natural energy
carriers and  carbon  materials,
familiarizing them with technologies of
organic and petrochemical synthesis,
namely, technologies for obtaining raw
materials  for  synthesizing  and
technologies for synthesizing various
organic  products  themselves -
aldehydes, ketones, acids and other
oxygen-containing compounds.

General and inorganic
chemistry, analytical
chemistry, colloidal
chemistry, theoretical
foundations of organic
chemistry

Chemistry and technology
of heterocyclic compounds,
gas chemical processes in oil
refining, air basin protection,
environmental
documentation

BD

ce

Environmental problems
of chemical materials
production

150

LO9

To introduce the basic principles of
analysis and control of technological
processes of the chemical industry, to
teach students to use normative and
methodological literature in the analysis
and optimization of technical processes,
to form a systematic approach among
students in  the design of
environmentally safe technological
processes in the chemical industry, as
well as the basic principles of industrial
chemical ~ ecology, ~methodological
foundations for the design of
environmentally safe chemical
industries, as well as measures aimed at
protecting the biosphere (atmosphere,
hydrosphere, lithosphere) from
emissions of industrial enterprises.

General and inorganic
chemistry, analytical
chemistry, colloidal
chemistry, theoretical
foundations of organic
chemistry, ecology and life
safety

Chemistry and technology
of heterocyclic compounds,
gas chemical processes in oil
refining, air basin protection,
environmental
documentation

BD

CcC

Rules of technical
operation of pipeline
transport

120

LOS

The discipline studies the design and
features of laying linear pipes and
structures, bases for  pipelines,
principles of pipe connections, different
types of construction of oil and gas
pipelines, methods of hydraulic
calculation of the main pipeline,
methods of technological calculation of
the oil product pipeline with sequential
pumping of oil and gas above the
ground, pressure characteristics and oil
pipelines and pumping stations with
different pressures, methods of pumping

General and inorganic
chemistry, oil and gas
chemistry, analytical
chemistry, colloidal
chemistry, theoretical
foundations of organic
chemistry

Environmental problems of
production of  chemical
materials,  chemmotology,
technology of deep
processing of oil and gas
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of high-viscosity petroleum products,
features of temperature regimes of main
pipelines.

BD CcC The discipline studies  general | General and inorganic Environmental problems of
information about the operation and | chemistry, oil and gas production of  chemical
storage of oil and petroleum products in | chemistry, analytical materials, chemmotology,
tanks of various volumes, measures to | chemistry, colloidal technology of deep
combat oil losses during operation, | chemistry, theoretical processing of oil and gas,
methods for developing a master plan | foundations of organic greening of fuels and

120 LO S for the construction area of an oil depot, | chemistry lubricants

the design and tanks of an oil depot, the
procedure for checking the geometric
parameters of the tank body for stability,
the rules for measuring and accounting
for oil and petroleum products, the

Rules of operation of oil method of laying pipelines for the tank

storage facilities farm.

BD CcC Renewable energy 150 LO 12 The discipline studies methods and | Ecology and life safety, Electrical safety and
sources and energy methods of using unconventional and | physics, general and lightning protection, fire
conservation renewable energy sources, principles of | inorganic chemistry safety, technology of deep

building autonomous energy supply processing of oil and gas
systems based on renewable energy,
basic properties, designs and principles
of operation of the main energy and
auxiliary equipment of renewable
energy installations.
BD GE Alternative energy 150 LO 12 The discipline studies the use of | Ecology and life safety, Electrical safety and

sources

renewable energy sources for energy
saving in the power supply of industrial
enterprises and electrified railways,
taking into account environmental
conditions and improving technical and
economic indicators.

physics, general and
inorganic chemistry

lightning protection, fire
safety, technology of deep
processing of oil and gas
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SKCHHEPTHOE 3AK/TIOYEHHUE
Ha obpazoeamensvHyio npozpammy 6B07100-«Xumuueckan uHdiceHepus»
nanpaeneHus noozomosku 68071 — HUnoicenepus u undiceneproe 0eio
(6axanaspuam)

IIpencraBnenHas obpaszoparenbHas nporpamma 6B07100-«Xumuyeckas
HHIKeHepHsD»> HanpaBjenus noarorosku 6B071 — Mukenepus ¥ HHIKEHEpHOe
aeio (baxkanaespuar), paspaboTduku: JI.X.H., Ipodeccop Menpaemos A.A., K.T.H.,
accuctent npodeccop Ilpranko C.I'., accommuposanubiii mnpodeccop PhD
Abnapemos I11.A., cenuop-nekrop Kypmames b.b. AO «AxaneMHH JIOTHCTHKH H
TpaHCIOpTa» pa3paboTaHa B COOTBETCTBHHM C TPeOOBAHMSAMH K CONEPKAHHIO H
obopmienuro  oOpasoBarenkHBIX nporpamMm. B cocraB  oOpasoBarenbHOM
IPOrpaMMBI BXOIST CJIEAYIOUIHME CTPYKTYpPHBIE 3JIEMEHTBI: OOILIUe CBEIEeHHUS,
HOPMATHUBHBIE CCBUIKH, IIaclopT oOpa30BaTe/IbHOM IIPOrpaMMEl, KOMIIETEHTHas
MOJEb BBIIYCKHHKA, MaTpHIA COOTHECEHHs pe3ylbTaToB OOy4YeHHs IIO
oOpasoBaTeJIbHOH  IIporpamMMe ¢ y4eOHBIMH  JMCUMIUIMHAMH, CTPYKTypa
00pa3oBaTeNbHON NMPOrpaMMbl, y4eOHbIH IJIaH, KaTaaord AMCLUHMILIHH By30BCKOIO
KOMITOHEHTa U KOMITOHEHTa 110 BEIOOPY.

OobpazoBatenpHas nporpamma 6B07100-«XuMmu4yeckass HHKEHEPHS

(baxasaBpHaT) UMEeT TPACKTOPHIO 00ydeHHs, KOTOpasi MO3BOJSIOT BBIILYCKHUKY
rociie 0OyUeHUs JEerko aJanTHpOBAThCS Ha THOO0M INpeANpUsITHH W 3aHUMAaTh
CIEIYIOIINE JODKHOCTH: HHXEHEP-TEXHOJIOT, XHMHUK-TEXHOJIOT, TEXHOJIOT, MacTep-
TEXHOJIOT,  WH)KEeHep-HeQPTeXUMHUK,  HHKEHep  Hay4YHO-HMCCJIEIBaTeIbCKIX
HHCTHUTYTOB, ONIEPATOP TEXHOJIOTHYECKUX YCTAHOBOK, HHXKEHED 10 OXpaHe Tpyaa U
TeXHHKE 0e30IIaCHOCTH, HHXKEHEp I10 OXpaHe OKpYyKalollel cpelbl, CIIELHaIUCT B
obmactu oOpamleHHss C OTXOJaMH, HOPMHPOBaHHS M  TOCYIapCTBEHHOM
5KOJIOTHYECKOH  OKCIIEPTH3bI; CIEIHANNCT IO TIpaXkIaHCKod obopoHe H
Ype3BhIYAHHBIM CHTYallUsIM, Hay4HbIe COTPYIHHKH U CIEIMAIHCThl pa3paboTYuKu
HOPMATHUBHOH U TEXHUYECKOH TOKYMEHTAllMK B 00JIaCTH OXpaHbl TPYJa H 3aLIUTEI
OKPY’Karole cpe/Ibl, IperojaBaTeib CPeAHIX TEXHUUECKUX yIeOHBIX 3aBeIeHUN.

IIpencraBnennas oOpaszoBatenpHas nporpamma 6B07100-«Xumuyeckas
unskeHepus» (OaxasaBpuaT) paspaboTaHa Ha BBICOKOM IIPodecCHOHAIBHOM
YpOBHE COOTBETCTBYyeT TpeOoBaHMsIM  00pa3oBaTEIBHOIO CTaHJApTa U
PEeKOMEH/IyeTCsl K HCIOJIB30BAHHIO B y4eOHOM IpOLEecce TeXHHYECKHX BBICIIMX
yueOHBIX 3aBEICHHUM.
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IKCIIEPTHOE 3AK/IOYEHHE
Ha o6pazosamenvHyo hpocpammy 6B07100-«Xumuueckas
UHJICeHepusl» HanpasseHust nod2zomoseku 6B071 - HujceHepusa u
uUHJceHepHoe deso (6akanaspuam)

[IpexacraBiieHHada obpaszoBaTeJsibHad nporpamMma 6B07100-
«XuMuuyeckas HHXKEHepHua» (6akanaBpuar) paspaboTaHa
npenogasaresamMu AO «AkaJeMHH JIOTUCTHUKM U TpaHcrnopTa» [.X.H.
MenbgewoBeIM A.A., K.T.H., accdcTteHT npodeccopoMm IlvirankoBeim C.I.,
accouuupoBaHHbIM mpodeccopoMm, PhD A6apewossim A,  ceHuop-
nextopoMm KypmauessiM B.b.

O6paszoBaTtesibHad nporpamMma 6B07100-«XuMuyeckKas UHXKeHepHUs»
COCTOMT U3 CJIeJYIOLIUX pas/esoB:

- CeesieHUdA 0 PacCMOTpEHHH, COrJIaCOBaHHHU U
YTBEPXKJeHHUH POrpaMMbl, pa3paboTyrKax U IKCIepTax;

- HopMaTHUBHBIE CCBIJIKH, B KOTOPOM COJiepKaTcsl Ha3BaHUsA OCHOBHBIX
HOPMATHBHBIX U [IPABOBbIX IOKYMEHTOB;

- IMacnopT o6pa3oBaTesbHOM MNpOrpaMMbl, B KOTOPOM INPHBOJAATCA
OCHOBHBIE CBE/IEHUS U 1ieJIb 00pa30oBaTe/JIbHOU IPOrpaMMbl;

- KomneTeHTHass MoZeJb BBINYCKHHUKA, B KOTOPOM NPUBOJATCA 3a[ayu
06pa3oBaTeNbHON MPOTrpaMMbl, pe3y/bTaTbl 00y4eHHd, 06/1aCcTh, 00HEKTHI,
BUJbl U QYHKIUH MPodecCUOHANbHOH AeATe/NbHOCTH, lepedeHb A0KHOCTEeH
crerpajucTa, npodeccuoHalbHble CepTUPUKATHI, IT0JydaeMble 10 OKOHYaHUIO
06y4yeHusi, TpeOOBaHHUsA K IpeJLIeCTBYIOLEMy YPOBHIO 00pa30BaHMs, a TaKkKe
1eJIb U COJIep>KaHHue BCEX BUOB MPAKTHK U UTOTOBOH aTTeCTalUH;

- MaTpulia COOTHECEeHUSs Pe3y/1bTAaTOB 00y4YeHUs 110 0Opa3oBaTeJbHON
nporpaMMe ¢ y4eOHbBIMH JUCLUUNJIMHAMH/MOLY/NSAMH, TJe TpHUBELEHbI
CBEJIEHUSI O COOTBETCTBHU Pe3y/IbTaTOB 00y4YeHUs1 y4eOHbIM JUCLUIIIMHAM;

- CTpykTypa 06pa3oBaTe/ibHOU MporpaMMsbl bakalaBpuarTa;

- Y4e6HBIN I1J1aH Ha BeCh CPOK 00yYeHHs;

- KaTanor gucuun/ivH By30BCKOI0O KOMIIOHEHTA;

- Karasior gucuuniuH KOMIOHEHTA 110 BbIOODY.

Ob6pasoBaresibHada nporpamMmma 6B07100-«XuMHuyeckaa UHKEeHepUsa»
OpUEHTHpPOBAaHA Ha OOYyYalOIIMXCA M HalleJeHa Ha obeclieueHHe KayecTBa
obpasoBaHus. B 1esom npexncraBieHHad o6pasoBaTesibHad Mporpamma
pa3paboTaHa Ha BEICOKOM NpodeccuoHaJlbHOM YPOBHE € IpodecCHoHaNbHbBIM
MOJX0JIOM W PEKOMEHAYeTCs K HCIOJIb30BAaHHWI0 B y4eOGHOM Ipolecce
TEeXHUYECKHUX BBICIIHUX Y4YeOHbIX 3aBeJeHHH.

’

JKcnepT:
TOO «Chemical Solutions»,

AMPEKTOP MO MpoAaxKam AopapaxmaHnosa I'.A.




IKCIEPTHOE 3AK/IIOYEHHUE
Ha oOpa3oBareiabHylo nporpammy 6B07100-«XuMuueckasi HHKEHEPHS
HanpasJieHusi noAroropku 6B071 — HuxxeHepusi H HHIKEHEPHOeE /110

(baxkanaBpuar)
[IpencraBienHas Ha pelleH3HpoBaHHe  oOpa3oBaTelbHas MNporpaMMa
6B07100 — «Xumuyeckasi uHKeHepusi» (OaxanaBpuar) paspaboraHa

cotpynuukaMu AQO «AkageMuu JOTUCTUKM M TpaHCIOPTa» Md.X.H., JAOLEHT
MenpnemoBeim  A.A., K.T.H.,, accucTteHT 1podeccopom I[lpirankoseiM C.I.,
accoluupoBaHHbIM INpodeccopom, PhD AGppemossivm II1LA., ceHHOp-TEKTOPOM
Kypmamessim b.b.

O6pazoBatensHas Imporpamma 6B07100 — «XuMHYeckas MHKEHEPHUS»
(baxasiaBpHaT) HalpaBjeHa Ha IIOJrOTOBKY CIIELIHAIUCTOB C MPUCYKICHUEM
aKaZIeMH4YeCKOW cTerneHu «0akagaBp TeXHUKH M TEXHOJIOIHH» 110 00pa3oBaTeIbHON
nporpamme 6B07100 — «Xumuueckass WHXEHEPHUS» C HOPMATHBHBEIM CPOKOM
o0yueHus He MeHee 4-X JieT.

Ob6pazoBarensHast mnporpamma 60B07100 — «Xumuuyeckasi HHIKeHepPHsD»
COJIEPIKHT:

1)  Tteopermueckoe oOyueHHe, BKIIOUAIOIIEe  M3yYEeHHE  ITHKJIOB
ob1meobpazoBaTelbHbIX, 0a30BbIX U MPOGUIUPYIOLIUX JUCIUILINH;

2)  npaxTtudeckoe obyuenue mo mukity «[Ipakruxay

3)  OpOMEKYTOUHBLIE U UTOTOBBIE aTTECTALIUHU. ‘

Cdepoii npodeccHoHaNBbHON AeATELHOCTH OakaaBpa SBISIFOTCS BCe

OTpaciii SKOHOMHUKH, BKJIIOYAs, HHIYCTPHUIO, TPAHCIOPT, chepbl MPOU3BOJACTBA U
noTpediieH s, IOCYIapCTBEHHbIE OpraHbl B OOJIACTH TNPHUKIATHOW DKOJIOTHH,
HedrenepepaboTka, HedTexumus, IepepaboTka  IIOJMMEpPOB,  IeOJIOTHS,
FHPOTEoNIOTHsl,  Hayk U oOpa3oBaHue,  OOOpOHHBIE  NPEIIPHUSITHS,
rOpHOI00BIBAIOIIKE OTPACIIH TPOMBIILIEHHOCTH.

Ob0bexkTamn npodgeccHoHaNbLHON JeATeIbHOCTH OakajnaBpa SBJISIOTCS:
Jt00ble NPEANpPUSITUS U OpraHu3alldd, B TOM YHCJIE M TPAHCIIOPTHOH OTpaciH,
OKa3plBalOLIMe BIIHMAHHE Ha IIPHPOJIOCOCTABIISIONINE, TeXHOTEHHbIE, COLHAILHEIE,
HH(DOPMALMOHHBIE CHCTEMBI M HMX KOMIIOHEHTBI, ()aKTOPBI, OIpeHeSIOIIHe
0e30MaCHOCTh  JKM3HENEATENBHOCTH M 3aIUTy  OKPY)XKaIOWIeH  Cpelsl,
3aHUMaoIKecs pa3pabOTKOM, BHEIpPEHMEM M JKCIUTyaTal[ded TeXHOIOrMYeCKHX
CHCTEM, MPOEKTHO-M3BICKATENFCKHE M HAYYHBIE MHCTHUTYTHI, KOHCTPYKTOPCKHE
Oro0po, (PUPMBI pas3iIHYHbIX (OPM COOCTBEHHOCTH, IPEIIPUATHUS 10 IIPOU3BOJICTBY
He]TenpoyKTOB, 110 nepepabotke He()TH, raza U YIS U IIOJHMEPOB, TBEPABIX U
’)KUIKMX TOIJIMB, IIO IOArOTOBKE, NOOBIYE U TPAHCIIOPTUPOBKE HEQTEIIPOAYKTOB U
UX palliOHaIBFHOTO UCIIOIb30BaHuUS.

Buabl npodeccuonaibHoil 1esiTeILHOCTH:
-IIPOEKTHO-KOHCTPYKTOPCKasI;



-CepBUCHO-IKCIITyaTallHOHHA;
-OpraHu3alHOHHO-TEXHOJIOTHYeCKas;
-[IPOM3BOICTBEHHO-yIPaBIEeHYeCKas;

-3KCIIEepTHAs, HAJI30PHA U UHCIIEKIIHOHHO-ay IUTOPCKas,
-Hay4YHO-HCCIIeI0BaTe/IbCKas,

-0b6pazoBaTebHas (1earoruyecKkas).

CneuuajucT YCNEIMIHO OCBOMBIIMH Bce MNHK/BI TNPeACTABJIEHHOM
00pa3oBaTebHON NPOrpaMMbl MOKET 3aHHMAThL CJIEAYIOIIHE JOJIKHOCTH:
HHKEHEP-TEXHONOT, XMMHK-TEXHOJION, TEXHOJIOT, MAacTep-TEXHOJIOT, HHXCHEP-
He(TeXVMUK, HEIKEHep Hay4YHO-HMCCICBATeIbCKHX —HMHCTHTYTOB, OIEpaTop
TEXHOJIOTHIECKUX YCTaHOBOK, HEDKEHEp IO OXpaHe Tpy/a ¥ TeXHHKe 0e30I1acHOCTH,
MHKEHep TI0 OXpaHe OKpyKAIoLieil cpejibl, CIIENUATnCT B 06IacTH oOpalieH s ¢
OTXOaMH, HOPMMPOBAHMSI U TOCYJApPCTBEHHOM OKOJOTHYECKOHW OIKCIEPTU3EI,
CIEIMAMCT II0 PKIAHCKOH 00OpOHE M YpEe3BBIUAMHBIM CUTYalUsM, HayuHbIE
COTPY[HMKM ¥ CIELHANHCThl pPa3paboT4MKK — HOPMATHBHOH M TEeXHHYECKOH
OKYMEHTallkK B OONACTH OXPaHBl TpyJa W 3alliUThl OKPYXAKOIIeH Cpebl,
IIPeIo/IaBaTeNb CPeIHNX TEXHUUECKUX yUeOHBIX 3aBeICHHH.

[IpencTapieHHas Ha pelleH3HpoBaHWe  oOpasoBaTelbHasg INporpamMma
6B07100 — «Xumuueckasi HHxeHepus»» (0OakazaBpuaT) COOTBETCTBYET
TpeGoBaHHsAM 06Pa30BaTENFHOTO CTAHAPTa, COACPKHUT ONTUMANILHOE KOINIECTBO
JMCIAIUIAH, KOTOPHIE 1eecoo0pasHo paclpesiesieHsl 110 BHIaM 3aHATHH |
TPYJAOEMKOCTH B Jacax.

JKenepr:

I'enepanbHbIH AHPEKTOP

TOO «llenTpanbHO-A3HATCKHH MHCTHTYT
IKOJOTHYECKHX HCCIe0BAHNI, K.X.H.
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JKCHepPTHOE 3aK/II0UeHHe Ha 00pa3oBaTe/IbHYI0 NPOrpaMmy, PYIL, KD /1
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[TokazaTelib

QOuenka

CoOTBETCTBYET

He
COOTBETCTBYET

O6pasoBaresbHasi nporpaMma u PVTI
paspaboTatbl Ha ocHose [TOCO

L

O6pazoparesibHas NPOrpaMMa HMEET MOYJIbHYHO
CTPYKTYPY

O6pazosarenbhas nporpamma u PYIL paspa-
Gotanbl Ha ocHose TOCO

Ob6paszoparenbHasd rporpaMma COJIEPIKHT
pe3yIbTaTh! ofyueHus, COOTBECTBYIOLIHE
TpeboBaHUAM HauyoHanbHOH paMKH
kpanuukauui ¥ JlyGnuHCKUM JeCKPUNTOpaM

Pesynbrathl 00yueHus CHOpMYIMPOBaHbL 110 BCceH
nporpamMme H 1o KaxaoMy MOMTYIIO

ObpazoBaresibHas MPOrpaMMa COJEPIKHUT  KITHO-
yeBble KOMNETEHLIHH

Vet pe3y/bTaToB 00yUYeHHs BEAETCA B KpeAnTax

O6pasoBatesnbHas ~ [porpamMma paspaborana
COBMECTHO ¢ paboToaarenimu

Tpu paspaboTke 0OpasoBaTe]bHOH MPOrpaMMsl
yuTeHbI HOBEHMILINE JOCTIKEHHS TI0 HANPABJIEHHIO
MOArOTOBKM, ONMYyOIMKOBAHHBIE B JIKTEPAType H
NEpPHOJIMUECKHX H3IaHMSX, @ TAlKe pesysbTarhl
cobcTBeHHON HayuHOH JeATeIbHOCTH aKaleMHH,
JPYTHX CICLIHATHCTOB U YUCHBIX

o IR N Y

Ko COOTBETCTRYET COAEPIKAHHIO
o6pasosarensHol nporpammbl 1 PYTI

3

PexkomeHIaLKH 3KCIepTa

BHyTpeHHHI ayIUTOP, SKCNEPT
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Hanmenosanue &4 0200 - WM M#é@/ef/z‘d,

VpoBeHb MOArOTOBKH {éﬁ%a’&é
ITokazarenb QOuenka
CooTBeTcTBYET He
COOTBETCTBYET
O6pazopaTenbHas rnporpamma H PVYII

paspaboransl Ha ocHose TOCO

O6pasoBare/bHas IPOrpaMMa HMEeT MOIYJIbHYIO
CTPYKTYpY

ObpazoBarenbnas nporpamma W PYID paspa-
Goransl Ha ocHose FOCO

OO6pasoBarenbHas nporpamma COJEPIKUT
pe3yJibTaThl o0yueHus, COOTBECTBYHOIIL[HE
TpeboBaHUAM HauuonansHoi paMKH

kBatHpuKauui 1 JlyOnHHCKHM JeCKpHITTOpaM

Pesynerarel 00yueHHs copMyIHPOBaHBI N0 BCei
TporpamMme H no KakaoMy MOLYJIO

Ob6pasoBare/ibHas MporpaMma COACP/KHT KJIIO-
YEBbIC KOMIICTCHUHH

Yuer pe3YILTATOB OG}"-!GHHH BEIETCA B KpeauTax

ObpasoBarenbHas  nporpamma  paspaborana
COBMECTHO ¢ paboronaressMu

[Tpu paspabotke oOpazoBaTenbHOH MpPOrpaMMBbI
YYTeHBbI HOBEHIIME JOCTHKEHHS M0 HANpPABIEHHIO
NnoAroToOBKH, OHYGJIMKOBaHHBIe B JIHTEPATYPE H
NEPHOAHHECKHX H3OAHHAX, a TAKKEe PE3yJ/ibTaThbl
cobcTBEHHOH HayuyHOH AeATeNbHOCTH akaJeMUH,
JPYTHX CMELHATUCTOB U YUEHbBIX

e ~b g e e | = *\L\L

Ko COOTBETCTBYET COAepKAHHUIO
obpazopatenbHoi nporpammel U PYII

<t

PGKOMGH,HB.U.HH JKCIIEpTa
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BHyTpennu#i ayiuTop, sKkcnept
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[Nokazarens OueHka
CooTeeTcTBYET He
COOTBETCTBYET
O6pazoBarebHas nporpaMma H PVYII
paszpaboTansl Ha ocHoBe [[OCO T
ObpasoBare/ibHas NPOrpaMma HMeeT MOAYJIbHYIO £
CTPYKTYpPY
ObpasosaresnibHas nporpamma u PYID paspa- 7Z
Goranel Ha ocHoee ['OCO
OGpasoBarenbHas rnporpaMma COAEPIKHUT
pe3ynbTaTsl o0yueHus, COOTBECTBYIOLLHE :
TpeboBaHHAM HaunoHansHoH pamMKH o
kBaIHGuUKaUui 1 J{yGJIHHCKHM JECKPHITOPaM
PesynbraThl 00y4yenus chopMyIMpOBaHbI 110 BCEH =
[porpamMMe M 1o KayKIaoMy MOJYJIO 7L
O6pa3oBaTenbHas MPOrpaMMa COAEPIKHT KIIIO- ,
YeBbI€ KOMIIETEHLWH 7
Vuer pe3ynbTaToB 00yUEHHUs BeAeTCa B KpeAHTax v
O6pasoBaresibHass ~ mporpaMMa  paspaborana
COBMECTHO ¢ paboToaaTesiMu 72
IIpu paszpaboTke oOpa3oBaTeNbHOH NpPOrpammel
YUTeHbI HOBeHILIHE JOCTHKEHHS 110 HANPABJICHHIO
MOJArOTOBKH, OMyOIMKOBaHHEIE B JIHTEpaType H 74\
MEePHOAUYECKHX H3JaHHUIX, 8 TAKOKe Pe3yJIbTAThl
coOCTBEHHOH HAy4YHOH NEATENLHOCTH aKajeMHM,
JPYTHX CMEHATIHCTOB H YUEHBIX
K3 COOTBETCTBYET COJIEPKAHHIO e
obpaszoBaresipHON nporpammel u PYII
Pexomenmauuu sxcnepra
ﬂeﬂ c.o,.é(:e,qg ‘;ff AD ¥ o {%L?;"’/M%-w

BryTpennuii ayiutop, IKcnepT
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[Nokazarens OueHka
CooTeeTcTBYET He
COOTBETCTBYET

OO0pazoBaTensHas nporpamma U PYII
paspaboTaHsl Ha ocHoee 'OCO

OGpasoBaTenbHas porpaMMa HMeeT MOYJIbHYIO
CTPYKTYpPY

O6pazoBatensHaa nporpamma W PVYIT pa3spa-
GortaHbl Ha ocHoBe 'OCO

O6pasoBaTenbHas nporpaMma COIEPIKHT
pe3yabTaThl o0yuenus, COOTBECTBYIOLLHE
TpebOBaHUAM HauwnoHansHOM pamKu
kBaudukauuii v JJyGNHHCKUM JecKpHrTopam
PesynwraTel 00yueHus chopMyaHpOBaHbI MO Beel
TpOrpamMme U M0 KayKAOMY MOJIYITIO
OGpazoBaTenpHas TNPOrpamMMa COIEPIKHT KO-
YeBbIe KOMIETEHLIHH

VYueT pe3ynbtaToB 00yUeHHs BeneTcs B KpeanuTax
O6pasoBarensHas  mnporpaMMa  paspabortana
COBMECTHO ¢ paboTofaTensiMu

[Tpu paspaborke oOpasoBaTeNbHOH NpOrpaMMbl
YUTEHBI HOBEHILIHE JOCTHKEHHS MO HaIpaBJICHHIO
MOJrOTOBKH, OMYyOJTMKOBaHHEIE B JIUTEpaType H
MEPUOTMUECKHX M3AHHSX, a TAKXKe pe3yIbTaThl
COOCTBEHHOH HAayuyHON MEATeNbHOCTH aKaJeMHH,
APYTHX CTELHUATHCTOB H YUYSHbIX

K211 COOTBETCTBYET COJEPIKaHHUIO
obpasoBaTenpHOH nporpamMmsl U PYTI |
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PexoMenpanuu JKCMnepTa
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JIner coriacoBaHus
OBPA3OBATEJBLHBIA ITIPOI'PAMMBI
Haumenosanue: 6B07100 — Xumuyeckasi HHKeHepHs
VYpoBeHb MOAroTOBKH: 6akajaBpHaT
Koa 1 kaaccHpuKanus Hanpasiexuii noxroroskun: 68071 — HmkeHepusl H HHMKEHEPHOE €10
Koz u rpymma o6pasoBaTebubix nporpamm: B060 — Xumuieckas HH/KEHEPUS H NPONECCHI
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