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NOTATION AND ABBREVIATIONS

SKSU — M.Auezov South Kazakhstan State University

SOES - State obligatory education standard;

SOS PE - State obligatory standard of postgraduate education;

CTIS - Chemical technology of inorganic substances;

CTOS - Chemical technology of organic substances;

HS — high school;

STC — scientific and technical council;

MES RK - Ministry of Education and Science of the Republic of Kazakhstan

QMS - quality management system;

C- curriculum;

IPE - Institute of Postgraduate Education;

SRW - Scientific research work;

DSRW —Scientific research work of doctoral students;

EMCS - educational-methodical complex of the specialty;

EMCD - educational-methodical complex of the discipline;

TS — teaching staff;

EML - educational and methodical literature;

CCES MES RK — Committee for the Control in Education and Science of
the Ministry of Education and Science of the Republic of Kazakhstan;

SIWT - students independent work with a teacher;

LLP - Limited Liability Partnership;

EIC - Educational Information Center;

MEP - modular educational programme;

EP - educational programme;

ESIC - Educational Scientific Industrial Complex;

EC - electronic catalog;

ISVUZ - automated information system;

TREL “CBM” - Testing Regional Engineering Laboratory «Constructional
and biochemical materials»

CED - catalog of elective disciplines;

NC SSTE — National Center of State Scientific-and-Technical Expertise.
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NORMATIVE REFERENCES

This self-assessment report uses references to the following regulatory
documents:

Law of the Republic of Kazakhstan «On education» (with amendments and
additions dated 04.07.2018);

Model rules of activity of educational organizations implementing educational
programmes of higher and (or) postgraduate education, approved by an order of the
Minister of Education and Science of the Republic of Kazakhstan from 30 October
2018 No. 595 (registered by the Ministry of Justice of the Republic of
Kazakhstan, dated 31 October 2018, No. 17657);

State compulsory education standard SOES RK No. 1080 from 23.08.2012.
as amended by the Government Decree of RK No. 2 92 from 13.05.2016.;

State obligatory standards of higher and postgraduate education, approved by
an order of the Minister of Education and Science of the Republic of Kazakhstan,
dated 31 October 2018, No. 604;

Model rules for admission to higher educational institutions that implement
professional education programmes of higher education dated 19 January 2012,
No. 111 (with changes and additions from 08.06.2018, No. 334);

Rules for organization of the educational process on the credit technology of
education, approved by an order of the Minister of Education and Science of the
Republic of Kazakhstan dated 20 April 2011, No. 152 with amendments and
additions from 12 October 2018, #563;

Rules for organization and conducting professional practice and rules for
determining organizations as bases for practice, approved by an Order of the
Minister of Education and Science of the Republic of Kazakhstan dated January
29, 2016, No. 107 with changes from 29.09.2018, No. 521.
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Introduction

M.Auezov South Kazakhstan State University (SKSU) is Kazakhstan's largest
multi-disciplinary university, providing training on a 3-tier system: Bachelor's
programme — 95 educational programmes, Master’s programme - 59 educational
programmes, PhD doctorate - 19 educational programmes.

According to research of British consulting company Quacquarelli
Symonds (QS), ranking top universities in the world (QS World University
Rankings) in terms of their achievements in the field of education and science,
M.Auezov SKSU takes place 450+ among 7,000 universities, participating in the
ranking. In the General ranking of Independent agency for quality assurance in
education (IQAA), formed on a basis of the analysis of academic statistical
indicators, expert evaluations and employer surveys, M.Auezov SKSU for several
years demonstrates leading positions and it is on the third place in the ranking of
the best multi-disciplinary universities in Kazakhstan. Educational programmes
(EP) bachelor’s and master’s programmes of «Chemical technology of inorganic
substances» specialty occupy the first places rated in 2018.

The Department «Chemical technology of inorganic substances» conducts
training specialists for the chemical industry for 56 years, since 1963. It was the
first department in the Republic of Kazakhstan, which began to train a wide range
of chemical engineers and technologists. PhD doctoral students training on EP
60072000 - Chemical technology of inorganic substances is performed since 2009
on a basis of a license, series AB No. 12019073, an order of MES RK from
14.11.2012.

The educational programme is developed in accordance with the State
obligatory standards of higher and postgraduate education, approved by an order of
the Minister of Education and Science of the Republic of Kazakhstan from 31
October, 2018 No. 604; sample curriculum of the specialty 6D072000- Chemical
technology of inorganic substances, approved by an order of the MES RK No. 425
from 05.07.2017, industry qualifications framework «Chemical production»,
approved as of 16 August, 2016, minutes Nel (Annex 1).

EP «Chemical technology of inorganic substances» for training PhD doctors
supposes fundamental educational, methodological and research training with in-
depth study of modules on innovative technologies of inorganic substances.
Duration of doctoral studies is 3 year. Training is conducted on credit technology
in the state, Russian and English languages. The number of doctoral students on
September 1, 2018 is 22 people.
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1 POLICY OF QUALITY ASSURANCE OF THE EDUCATIONAL
PROGRAM

The quality policy is formulated on the basis of the university development
strategy and corresponds to the mission, goals and objectives of the university. The
SKSU mission is to form the country's intellectual elite based on the generation of
new knowledge and the university transformation into an entrepreneurial
university. The main strategic goal of the university is the transformation into a
research and entrepreneurial university, providing training in close cooperation
with employers.

In order to coordinate activities of the structural units in the organization of
education quality assurance system in SKSU, the Department of Strategic
Development and Quality Management has been created, the university strategic
development plan and Guidelines on Internal Quality Assurance of Doctoral
Studies have been developed, and an university information system ISVUZ for
quality management has been implemented.

The functional model of the university’s internal quality assurance system
generally conforms to the standards and requirements of the process model of the
quality management system adopted in 1SO 9001: 2015 standard, Standards and
guidelines for ensuring the higher education quality in the European Higher
Education Area (ESG) and acts of the Republic of Kazakhstan. The system of
internal quality assurance of educational activities includes a set of external and
internal mechanisms.

The basis of internal mechanisms is self-examination (self-control at the
faculty and student’s level, self-assessment, self-certification at the level of the
university and certain types of activities). The issues of improving the quality of
training specialists are the main subject of discussion of rector regular meetings
with the faculty and student groups of the university. Annual reports of the rector
on the university activities are traditional.

The assessment of the implementation degree of quality assurance policy is
performed by analyzing data from the point of view of assessing the effectiveness
of university processes, as well as determining directions for improving the process
effectiveness, improving products and processes. Data analysis is performed at all
levels of SKSU.

The system of quality assurance of SKSU educational services includes five
levels of organization: the first level is implemented by the administration through
the Quality Coordination Council, the Academic Council, the Scientific and
Technical Council (STC); the second level is implemented by the dean of the
higher school (HS) and the Institute of postgraduate education (IPE) through the
higher school council, the final attestation and examination commissions; the third
level is conducted by the department in the following areas: control the quality of
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doctoral studies and determination of ways to further improvement; analysis of
scientific papers and filing for patents writing skills of doctoral students, etc.;
quality control of readiness of the department teaching staff for training classes;
material and technical support of the educational process; current knowledge
control; the fourth level is implemented by doctoral students, lecturers and
graduates in the following areas: satisfaction of doctoral students with the quality
of the organization of the training process, practice, internships and research;
lecturer satisfaction with work organization; evaluation of graduates' learning
outcomes; the fifth level realizes an employer on a basis of practice and work
results of graduates.

Development and implementation of the doctoral education programme is
performed in accordance with the State obligatory standards of higher and
postgraduate education (approved by an order of the Minister of Education and
Science of the Republic of Kazakhstan, dated 31 October 2018, No. 604), Salzburg
principles and Industry qualifications framework «Chemical production»,
approved as of August 16, 2016, minutes Nel). The objectives of the EP
correspond to the 8-th level of the National Qualifications Framework of the
Republic of Kazakhstan. They are also harmonized with the Dublin descriptors, the
3 cycle of a Framework for Qualifications of the European Higher Education Area,
and the 8-th level of the European Qualifications Framework for Lifelong
Learning.

The educational programme is developed on a modular basis and contains
goals, learning outcomes and competencies. The learning outcomes achieved in the
process of EP mastering are determined based of key general and professional
competencies developed on the basis of the industry qualifications framework
"Chemical Production”, taking into account the requirements of the labor market,
expectations of employers, interests of students and social demand of society. The
learning outcomes reflect the level of competencies achieved by students and
confirmed by the assessment, confirming knowledge, understanding and skills
upon completion of the EP study (Annex 1).

Representatives of industrial enterprises on the production of phosphorus,
mineral fertilizers, acids and salts - partners of CTIS Department, namely director
of NDFZ Kazphosphate LLP Frangulidi L.Kh. in the framework the cooperation
agreement participate in the development and implementation of the Doctoral
programme "Chemical technology of inorganic substances”. The representative of
the partner university - doctor of technical sciences, professor of the Belarusian
State Technological University, Dormeshkin O.B. (Minsk, Republic of Belarus)
participate in the development of the doctoral education program. The educational
programme is developed based on the sample curriculum for the specialty
6D072000 - CTIS.



V"‘ AUEZOV
A% UNIVERSITY

o

After EP discussion and approval at the Department meeting it is sent for
internal examination. Internal independent examination is carried out by an expert
group established at the higher school level from among the leading teachers. Next,
the EP is sent for external examination to employers of the training profile. Expert
opinions of employers are attached (Annex 2). University Academic Council
approves the EP on the recommendation of the Educational and Methodological
Council. A positive external review on the EP “Chemical Technology of Inorganic
Substances” has been received from Petropaviovskiy I.A., professor of D.I.
Mendeleev Russian Chemical Technological university (Annex 2).

The Doctoral Modular Education Program (MEP) contains educational and
research components, it is formed of various types works that determine the
contents of education, reflecting their relationship, measurement and accounting.
The research component of the educational programme is formed of the research
work, preparation of scientific publications and performing the dissertation for the
degree of Doctor of Philosophy (PhD). The workload of educational and scientific
work of students is determined by the amount of material mastered in the amount
of 180 credits ECTS.

The contents of the doctoral educational program includes a theoretical
course; a research program, including a doctoral thesis; practical training of
doctoral students: pedagogical and research practice; intermediate and final
certification. The Doctoral EP “Chemical Technology of Inorganic Substances”
provides for studying the following disciplines in cycles: The cycle of basic
disciplines (BD) consists of 1 module of the obligatory component (OC) (5 ECTS
credits), the cycle of specialized disciplines (PD) includes 4 elective modules (22
ECTS credits). The MEP also presents learning outcomes of doctoral students and
the acquired competencies (Annex 1).

To enhance the research competence of doctoral students, elective
disciplines were introduced into the educational program using an interdisciplinary
approach: “Optimization of chemical-technological processes” to master the
methods of mathematical planning of the experiment and “Research Methodology”
to form a scientific approach to designing scientific research. Mastering the
discipline "Management of scientific projects” promotes to the development of
skills of independent thinking and planning in order to analyze and summarize
research results and defend their own scientific ideas (Annex 1). Successful
mastering of these disciplines will allow doctoral students to acquire skills in
working with databases in English, perform an electronic search of literary sources
on the research topic, prepare and publish scientific articles in rating journals,
conduct independent scientific research in accordance with the plan and main
phases of research work, develop a scientific research project on the research topic,
perform mathematical processing of experimental data using information
technologies, analyze scientific results and make conclusions.
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The structure of PhD doctoral educational programme “Chemical
technology of inorganic substances” provides for the passage of pedagogical and
research practice. Pedagogical practice is a preparation for scientific-and-
pedagogical activity in a higher educational institution; it helps to consolidate
skills of teaching special disciplines, organizing educational activities of
undergraduate and graduate students, and performance of educational-and-
methodical work. The practice bases are universities and departments on the
profile of the educational programme. Programmes of practices have been
developed by CTIS department based on profile of the specialty. During their
pedagogical practice, doctoral students familiarize with methods of teaching
disciplines, conducting lecture classes, practical and laboratory classes, compiling
EMCD of disciplines taught by scientific consultants.

Research practice is conducted at operating enterprises, in scientific
laboratories or at leading universities in profile of the educational programme. The
goal of the doctoral research practice is to study the latest theoretical,
methodological and technological achievements of domestic and foreign science,
consolidate practical skills, apply modern methods of research and analysis,
collect, process and interpret experimental data in the dissertation research,
conduct pilot tests of the proposed technology or modernization of the
technological line section. The bases of research practice for doctoral students are
following ones: - LLP “Kazphosphate™, Taraz city, LLP “KazAzot”, Aktau city,
LLP “KazNIIKhimproekt”, Shymkent city, LLP "KazAtomprom", Suzak district,
LLP “Kainar”, Shymkent, TREL “CBM”, M. Auezov SKSU.

To implement the EP the department has developed:

- catalog of elective disciplines (CED);

- educational and methodical complexes of disciplines (EMCD), which
include working training programs and syllabuses;

- materials for classroom work on each discipline (module): lecture notes,
plans for seminars and laboratory classes with a breakdown into sections, with an
weeks’ indication and the schedule for current certification, types of knowledge
control;

- materials for independent work of doctoral students: a list of tests,
assignments, self-control materials for each discipline (module), a list of
compulsory and additional literature on SIW and SIWT topics, a schedule of
individual consultations on study and scientific issues;

- materials for knowledge control: written control assignments and tests,
exam tickets, schemes of business games, trainings, thematic issues for
discussions;

- practice programmes and guidelines for all practices;

- materials for research / experimental research (guidelines, schedules of
scientific seminars, etc.).

10
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All teaching materials were reviewed at the department meeting, at a
methodical commission meeting of the HS CEB and recommended for publication
by the Educational and Methodical Council of the University.

During the implementation of the educational program, the doctoral student
is the central figure of the educational process; therefore his/her interests are
primarily taken into account. All stages of the doctoral student life cycle are
regulated by a set of documents: State obligatory standards of higher and
postgraduate education, approved by order of the Minister of Education and
Science of the Republic of Kazakhstan on October 31, 2018 No. 604; The standard
curriculum of postgraduate education 6D072000-Chemical technology of inorganic
substances (Order of the Minister of Education and Science of the Republic of
Kazakhstan dated July 05, 2016 No. 425, Annex 459). The organization of the
educational process in doctoral studies provides for the creation of the most
favorable conditions for the mastery of the doctoral educational programme.

Doctoral students are involved in the development of a modular educational
program, their proposals are taken into account when developing the curriculum
and formation of the contents of separate disciplines. Doctoral students actively
participate in the planning, implementation and monitoring all the processes
conducted at the university; they individually plan their educational route by
selecting disciplines based on the catalog of elective disciplines (CED). CED of
the EP is annually updated to meet the requirements of employers. Participation of
teaching staff and doctoral students in the university management is ensured by
their right to be elected to the collegial management bodies, to make proposals for
improving the educational process.

The educational programme is constantly updated according to the elective
modules of the curriculum, which satisfy the current state of the labor market.
Representatives of “Kazphosphate” LLP recommended to include in the
curriculum the disciplines “Optimization of chemical-technological processes” and
“Management of scientific projects”, promoting to the development of professional
skills to independently develop or improve technologies of inorganic compounds
using the results of research conducted on funded projects.

Doctoral students are involved in the implementation of quality assurance
procedures of the educational process at the levels of department and HS as well as
through university-wide youth organizations. Representatives of doctoral students
are involved in the management of the educational process at the department, high
school and university levels. For example, Zhanikulov Nurgali, a doctoral student
of CTIS EP, is a member of the Academic Council of HS “Chemical Engineering
and Biotechnology” and a chairman of the Council of Young Scientists of the HS.
He actively represents the opinion of all doctoral students on educational and
scientific work and can influence the making decision on improving the teaching
quality and providing support to doctoral students. The university practices a day
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of student self-government, during which once a month students occupy the
positions of dean, head of department and teachers in classes and can make
decisions on current issues.

The training load on the educational programme "Chemical technology of
inorganic substances" for 5 years is given in Annex 3. Information on the safety of
doctoral students’ contingent per semesters is given in Annex 4, which speaks for
all doctoral students are trained for the entire training period, graduated and have
an access to doctoral thesis defense.

To support doctoral students in the formation of an individual curriculum
and mastering the educational programme during the period of study at the
department, an adviser Dzhanmuldayeva Zh.K. was appointed in the academic year
beginning. Doctoral students are provided with an academic calendar and reference
guide, which reflects the university's academic policy in the field of doctoral
studies, the rights and duties of students, methods of assessing performance,
requirements for final state certification. In compilation of the curriculum and
catalog of elective disciplines, the opinion of doctoral students is taken into
account. In the current academic year, all doctoral students of educational
programs “Chemical technology of inorganic substances” and ‘“Chemical
technology of organic substances™ participated in a seminar to discuss the new
“Guidelines on internal quality assurance in doctoral studies”, at which the lecturer
explained in detail the student-centered approach in teaching doctoral students.

The University conducts purposeful work on the formation of motivated and
talented contingent of doctoral students. Admission to the PhD-doctoral
programme is based on clearly developed criteria available for applicants. Persons
with a master's degree and work experience of at least 1 year are accepted to the
PhD-doctoral programme. Citizens of the Republic of Kazakhstan and stateless
persons entering a doctoral programme, with the exception of foreigners, pass the
entrance examination in the specialty for a group of doctoral educational
programmes. Applicants to doctoral studies provide international certificates
(IELTS/TOEFL), confirming the knowledge of a foreign language in accordance
with European competencies (standards) of English proficiency. Foreigners
entering the doctoral studies pass entrance exams: on the state or Russian
languages (language of training); on specialty.

For entrance examinations to the doctoral studies, an examination
committee is created for a group of educational programmes, formed from among
the teachers of graduating departments of the university with a degree in this
specialty. The entrance exam in the specialty is conducted by the university
independently in the test form on the basis of modules studied in the Master's
programme. Admission to the doctoral programme is conducted by the university
admission committee on the basis of entrance exam results for groups of doctoral
educational programmes and a certificate confirming foreign language proficiency
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in accordance with European competences (standards) of foreign language
proficiency. Retake of entrance exams is not allowed.

Figure 1 presents data on the admission of applicants to the educational
doctoral programme "Chemical technology of inorganic substances" for the period
2014-2018. As follows from the diagram, there is a steady demand for EP CTIS
from applicants entering the doctoral program - yearly the number of people
wishing to study in the doctoral programme in this specialty is several times higher
than the amount of state educational grants. There are no trainees on a commercial
basis. In the last 2 years, the state educational order for doctoral studies in this
specialty has significantly increased by almost several times compared with 2014-
2016, and therefore the admission of doctoral students has increased. So, in 2017
doctoral students were enrolled in all 8 state educational grants. The number of
applicants in 2018 was record high - 25 applications for 15 grants were submitted.
Of these, the entrance exams successfully passed 12 applicants. As a result, the
contingent of doctoral students in the 2018-2019 academic year is 22 people
(Annex 4).
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Figure 1 - Admission and enrollment of students in 2014-2018

Applicants entering the doctoral programme sign an individual agreement
with the university, according to which the university provides the graduate of the
doctoral programme who successfully defended a doctoral thesis, employment in
the university department, according to the profile of the doctoral student training.
Employment of graduates of the doctoral programme is 100%.

When enrolling to the doctoral studies, scientific achievements are taken into
account that correspond to the profile of the chosen specialty: work experience in
the specialty profile; number of scientific publications on the subject of the

13



V"‘ AUEZOV
A% UNIVERSITY

o

proposed doctoral thesis, including those published in rating scientific journals;
certificates of research, certificates of scientific scholarships, grants; certificates /
diplomas for participation in scientific conferences and competitions, which are
reflected in the applicant's personal sheet. In the process of competitive selection
for state educational grant the applicants with more significant portfolio are given
priority right for enroliment.

To determine the research potential of applicants, the list of questions for the
entrance exam includes questions related to the choice of the planned scientific
work topic. When enrolling to the doctoral studies in a case of identical indicators
of competitive points, the right of first choice for enrollment is given to the persons
with the highest mark in the specialty; in a case of the same indicators of the
entrance examination in the specialty, the priority is given to persons with the
highest mark in a foreign language. The presence of scientific articles related to the
chosen doctoral specialty is also taken into account. Preference for enrollment in a
state educational grant is given to applicants with basic education corresponding to
the chosen specialty.

To form necessary contingent of doctoral students, the department conducts
career guidance work among master students of this and related specialties studied
at the university. In the process of master student training the supervisors direct
graduate students to continue their studies on the third level programme - in
doctoral studies, while forming the theme of the master's thesis with the
expectation of continuing this study when admission to doctoral studies. Such
master students, as a rule, after master thesis defending are recommend by the
State Attestation Commission for training continuation at the doctoral studies. In
this case, recruitment to the doctoral program of high-skilled applicants
corresponding to the specialty profile is provided.

In addition, the department effectively collaborates with other universities,
providing training of master students in this specialty, and industrial enterprises in
order to get acquainted themselves with the conditions of admission and training
and invite them to doctoral studies. As can be seen from Table 1, most of the
doctoral students are teachers or graduates of the master's programme at M.
Auezov SKSU. The profile of their work corresponds to the direction of
"Chemistry and Chemical Technology"”. Some doctoral students are representatives
of the largest specialized industrial chemical enterprises, such as “KazAtomprom”
LLP, “KazAzot” LLP, “Petro Kazakhstan Oil Products” LLP.

Table 1 - Employment of doctoral students before admission to doctoral studies

Ne | Doctoral student full | Supervisor full | Last place of work / master training
name name
Doctoral students of the first year of study
1 | Asylkhankyzy | Professor | M.Auezov  SKSU, Department  on
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Aygerim

Seitmagzimova
G.M.

Academic Affairs (DAI), Employment
Department, Specialist of highest study
qualification - inspector

2 | Kambatyrov Maksat associate professor | Graduate from master programme of
Batyrovich Nazarbek U.B. M.Auezov SKSU
3 | Kareeva Anar Professor Assay evaluation board "Standard",
Isakhankyzy Besterekov U. B. | laboratory assistant
4 | Ormanova Gaukhar Professor Anarbaev | Kazspetspredpriyatie JSC, Almaty, chief
Meirbekovna AA. specialist
5 | Urakov Kinis Professor Director of “KazAzot” LLP, Aktau city
Nurmagambetovich Besterekov U. B.
6 | Atyrkhanova Professor Tleuov | South Kazakhstan Medical Academy,
Karlygash A.S., Professor | teacher of chemistry
Kasymkhankyzy Shevko V.M.
7 | Asilbekova Gulnur | Professor Sataev | M.Auezov  SKSU,  Department  of
Tolenyky M.S., associate | Chemistry, teacher
professor
Koshkarbayeva
Sh.T.
8 | Dikanbaeva  Ayzhan | Professor Sataev | M.Auezovn  SKSU,  Department  of
Kosybayevna M.S., associate | Chemistry, teacher
professor
Koshkarbayeva
Sh.T.
9 | Ziyat Aytzhan Professor “Petro Kazakhstan Oil Products” LLP,
Zhumadullauly Zhantasov K.T. technological pump operator
10 | Kozhakhmetova Professor SKSU im.M.Auezova
Aidana Maratkyzy Zhantasov K.T. Department of Ecology, teacher
11 | Ulbekova Mariam | Professor Anarbaev | M.Auezov ~ SKSU,  Department  of
Muskanovna A.A., Associate Chemistry, teacher
Professor Tleuova
S.T.
12 | Shaimerdenova Professor M.Auezov  SKSU, Department  of
Guldana Smahulovna | Zhantasov K.T., Informatics, teacher
Associate
Professor

Kadirbayeva A.A.

Doctoral students of the second year of study

1 | Zhumadilova Zhazira Professor Graduate from master programme of
Tulzhanovna Zhantasov K.T. M.Auezov SKSU

2 | Kydyralieva Aziza Professor M.Auezov SKSU, Department of CTIS,
Dosymbekkyzy Besterekov U. B. | teacher

3 | Omirova Associate Professor | M.Auezov SKSU, Department of CTIS,
Rayhan Bolyshek A.A. teacher

Zholdasbayevna
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4 | Pazylova Dana | Professor Tleuov | M.Auezov SKSU, Department of Physics,
Temirbekovna A.S., Professor | teacher
Shevko V.M.
5 | Abzhalov  Ramshad | Professor Sataev | S. Rakhimov Republican m_ilitary school
Sadykovich M.S. "Zhas Ulan", teacher of chemistry
6 | Zhanikulov Nurgali Professor ~ Zh.K. | Graduate from master programme of
Nodiruly Dzhanmuldayeva M.Auezov SKSU
Professor B.T.
Taymasov
7 | Smaylov Bakyt Professor Tleuov | National Atomic Company
Matkarimuly A.S., Professor O. | "Kazatomprom", mine of JSC Zarechnoye,
Beisenbayev shift master
B ey Hamidulla Professor M.Auezov  SKSU, Department  of
Yesbolovich Eskendirov M.Z. | Informatics, teacher
Doctoral students of the third year of study
1 Ermekov Sayat Professor M.Auezov SKSU, teacher of CTIS
Rakhymbayevich Besterekov U. B. department
2 Userbaeva Banu Associate Professor | South Kazakhstan Pedagogical University,
Abdraymovna Tleuova S.T. teacher of the department "Chemistry"

The effectiveness of teaching, assessed by the department through open
training classes, mutual attendance of classes can serve a confirmation of the
competence level of teachers. The quality control of the learning process is carried
out by the commission of intra-departmental control and the Inspection
Commission of the HS, which selectively visit teachers' classes and assess the
quality of conducting training classes in groups of doctoral students in accordance
with the inspection plan. The results of the inspections are recorded in a list of
observation and assessment of the class, in which the level of instruction in various
indicators is noted. Lists of observation and evaluation of lectures and practical
classes are given in Annex 5. The annual quality control of classes shows that
classes are conducted at a high scientific and pedagogical level. This is confirmed
by the results of the examination session, during which doctoral students
successfully pass exams in all disciplines. The quality of teaching is discussed at
the University Academic Council, if necessary, decisions are made to conduct
unscheduled monitoring of the quality of teaching or to change the teaching staff
involved in the doctoral education process.

The quality of educational, methodological, scientific and social work of
departments is assessed by the Organizational-methodical control commission of
the university. Evaluation of the university activity includes the views of students
on the quality of teaching. After the end of each semester, the Department of
Strategic Development and Quality Management conducts a questionnaire survey

of students “Lecturer through eyes of students” and other types of surveys in order
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to identify problems and improve the quality of doctoral students’ training. The
tools for monitoring the quality of the educational programme, the forms of their
implementation and the objectives are listed in Table 2.

Table 2 - Monitoring of the educational programme quality

Target group of Survey form Survey objectives
guestioning
Questioning of applicants Questionnaire of a standard type | Identify the demand for
educational services in this
specialty

Studying reviews for | Questionnaire "Assessment by | Determine the quality of
graduate doctoral students employers the specialist training | graduate training

quality", feedback from
employers on graduate doctoral
students

Studying reviews on the | Practice diaries, reviews of | Identify  problems in
results of doctoral students’ | directors, academics, practice | organization and practice

practice managers, letters of
appreciation, etc.

Doctoral student | Certification on DSRW | Identify  problems in

questionnaire implementation for each last | DSRW implementation
semester

Questionnaire of lecturers Questionnaire "Lecturer through | Identify problems in the
eyes of doctoral students" organization of the study

process
Studying employment and | Analysis of employment | Identify labor  market
demand for graduate | statistics problems

doctoral students
Studying the staffing of the | Analysis and examination of the | Identify problems in book
regulatory and educational | educational and methodical | provision

literature complex of disciplines in the
specialty
Public  opinion research | Questionnaires Collection of information
(including employers) and recommendations on
improving the specialists’
training

Survey results are analyzed by the Department of Monitoring and Quality
Management, the degree of students' satisfaction is assessed with the quality of the
educational programme and the quality of the educational process. This allows to
assess the satisfaction of doctoral students with the chosen specialty, results of
training in the university, to identify the attitude of students to the various
components of the university education system, to explore the strengths and
weaknesses in the organization of study-and-social activities of the university.
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According to the results of doctoral students’ questionnaire "Lecturer
through eyes of doctoral students” of the HS of Chemical Engineering and
Biotechnology in 2014-2018, students give a high rating - an average of 4.5 points
on a 5-point scale on all questions of the questionnaire (Annex 6).

According to the survey “Students' satisfaction with the quality of the study
process organization” (Annex 7), about one-third of all university doctoral students
combine work with study, and for most of them their work is related to a specialty.
According to doctoral students, lecture classes are conducted mainly in the form of
analysis professional activity situations, brainstorming, using the project method,
the Internet and Power Point slides. Seminars (practical classes) are held in the
form of discussion, business games, master classes using Power Point
presentations, video and audio recordings. Doctoral students of HS consider that
the topics of doctoral students independent work are related to the specialty and
mainly aimed at the development of professional competencies. Doctoral students
also note good conditions created in SKSU for educational, scientific and
extracurricular work of students, they are almost completely satisfied with the
research work.

The questionnaire survey of lecturers of HS "Chemical Engineering and
Biotechnology" on university satisfaction is given in Annex 8. Most of the faculty
members are satisfied with social support from the administration, results of
students independent work with a teacher (SIWT), note the presence of "corporate
spirit at the university" (79.9%).

The Department of Monitoring and Quality Management annually surveys
employers for satisfaction with the quality of graduate training to take into account
the needs of the labor market when training doctoral students (Annex 9). According
to employers, they are quite satisfied with the quality of graduate knowledge
(53.8% of respondents rated as “excellent”, 38.5% - as “good”).

University top management, teaching staff and doctoral students are actively
involved in the planning, implementation and monitoring of all processes
performed at the university. Participation of managers at all levels in achieving the
goals is conducted through participation in the work of the Academic and
Educational and Methodological Council, administration meetings, meetings and
methodological seminars, working groups, internal university commissions, audit
teams. Doctoral students participate in the process of planning, implementing,
monitoring the activities of the university through participation in the work of the
Academic Council of the Higher School, as well as through the Council of Young
Scientists and university-wide youth organizations.

Doctoral students independently determine the trajectory of study based on
the curriculum of the specialty and the catalog of elective disciplines, thereby
forming their individual curriculum. With the help of a scientific consultant a
student determines the direction of his research, a topic of the doctoral thesis, an
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object and a subject of research, in accordance with which individual planning of
scientific and educational activity of a doctoral student and formation of his
individual work plan for the entire period of study takes place.

CTIS Department has close ties with leading enterprises of Kazakhstan on
production of phosphorus, phosphoric and nitric salts, acids and fertilizers;
students pass research practice at these enterprises. The CTIS department teaching
staff discusses and coordinates with heads of the enterprises the contents of
curricula and make changes according to their recommendations. To improve and
correct long-term directions of the EP, to set new goals in line with the external
changes, the department holds regular meetings and consultations with specialists
from enterprises, where comments and suggestions are made to improve the EP
contents. In particular, representatives of “Kazphosphate” LLP - NDFZ and ZMU,
Taraz city; “KazNIIKhimproekt” LLP, Shymkent city; "KazAzot" LLP, Aktau city;
“Kainar” LLP, Shymkent city actively participate in implementation of programme
quality assurance policy. Director of “Kazphosphate” LLP NDFZ Frangulidi L.Kh.
is also a part-time senior lecturer at CTIS Department and actively participates in
the organization of practical training for students in industrial environment. Based
on the recommendations of employers, changes are made to the structure and
contents of elective disciplines. It promotes to improve the EP quality and its
adaptations to promising directions of development of existing industries in order
to train specialists in accordance with employers' requests.

Participation of external stakeholders in the implementation of programme
quality assurance policy is also conducted through the procedures of external
evaluation of state bodies (state attestation, licensing), non-governmental and
independent bodies (accreditation, rating).

The university, employers, doctoral students are informed about planned and
undertaken actions regarding the EP. Informing is provided directly through the
university teaching staff and the site www.ukgu.kz . Each subdivision regularly
updates the site information on all types work, on results of assessing the student
training quality and on the rating of educational programmes. The informational
educational portal www.portal.ukgu.kz provides information for students about the
educational process at SKSU, serves various categories users’ requests through
access to the Internet and intranet to electronic information resources of SKSU.
Students have an opportunity to real-time view the performance, current rating
points for semester disciplines and exam schedule on the portal. As part of the
information system, a module is developed for an educational-methodical complex
of the discipline that replicates to the “Professor” portal and allows students to use
metadata such as syllabus, lecture notes, guidelines for laboratory and practical
classes, examination materials, etc.

In connection with occurrence of problematic situations and modernization of
acting industries, the department scientists are involved in the implementation of
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contractual research works commissioned by enterprises in which doctoral students
are involved (Annex 10). Such hot topics are defined as doctoral theses topics. The
results of funded and contractual research works are being implemented both in
production and in the educational process. Thus the contents of certain disciplines is
updated and enriched with new scientific knowledge.

The results of conducted sociological surveys are used in drawing up
programs for the further university development, to develop measures to improve
the quality of training, certification and election to the post of teaching staff.
Evaluation of effectiveness of internal quality assurance system of the educational
program at SKSU is ensured by the implementation of the following measures:

1. A systematic analysis of the educational process quality at the beginning of
the semester and after its completion. Evaluation of the EP effectiveness is
systematically determined by discussing and analyzing the results of current
performance, research, passing all kinds of practices at the department meetings.
Based on the decisions the changes are introduced in the EP contents.

2. A systematic analysis of the degree of customer satisfaction, conducted by
the department of sociological research. According to the survey results, relevant
decisions are made.

3. Internal audits are conducted at SKSU on a basis of a plan approved by the
rector, in which the regularity of checking each component of the system is
scheduled at least once a year.

If an internal audit reveals disadvantages and incompliances, corrective and
preventive actions are applied to identify and eliminate their reasons. SKSU has
developed and operates a comprehensive assessment of activities of teaching staff,
departments and faculties. Information obtained through measurements and
monitoring allows the university to manage incompliances and continuously
improve the educational process.

4. Monitoring and product measuring. The quality control of doctoral
students’ knowledge is conducted at certain stages in accordance with the working
curriculum.

External review of developed educational programmes is practiced at SKSU
by professors of foreign universities and representatives of business - partner
enterprises. Reviews of Orazova M.A., the leading employee of Kazphosphate
LLP, Abraliyev E.D., general director of <“KazNIIKhimproekt” LLP and
Petropavlovskiy 1.A., professor of D.l. Mendeleev Russian Chemical
Technological University (Moscow, Russian Federation) on the doctoral EP
“Chemical technology of inorganic substances” are presented in Annex 2. Their
comments and recommendations are taken into account when updating the EP.

Every five years, doctoral educational programmes are subjected to
specialized accreditation. In the post-accreditation period, the educational
programme must pass external monitoring to analyze changes and improvements.
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The University also periodically passes an external assessment of the educational
programmes quality in the form of a licensing check for compliance with

qualification requirements.

SWOT- Analysis of the “Policy of quality assurance of the educational

program” part

S (strengthwer)

W (weakness)

- Effective cooperation with scientific and educational
organizations of Kazakhstan and other countries;
- Constant participation of employers in the educational
process, regular updating the curriculum and contents of
academic disciplines recommended by employers;
- Steady demand for EP for applicants and increase in the
number of doctoral students over the past five years;

- Availability of a mechanism for internal quality
assessment and examination of the educational programme;

- High degree of student satisfaction with quality of the EP
implementation;

- Employers satisfaction with doctoral training quality;

- High degree of integration of the educational programme
in the regional labor market;

- High level of awareness of doctoral students;

- Availability of an electronic database on the academic
achievements of each doctoral student;

-The availability of various types of information resources;

- Availability of a developed university infrastructure for
extracurricular activities of doctoral students;

- Opening of the Student Service Center, which allows to
solve quickly the requests of doctoral students in the learning
process.

- insufficiently active participation
of doctoral students in the
development of the educational
program;

- Weak doctoral students’ activity
in academic mobility programs;

- Absence of doctoral students
studying on a commercial basis.

O (opportunities)

T (threats)

- Intensive development of enterprises of the Republic of
Kazakhstan for production of mineral fertilizers, acids, salts
and phosphorus;

- Constant need of enterprises for highly qualified personnel;
-A wide range of information technologies of training and
possibility of their use in the educational process;

- Active involvement of doctoral students in educational
programme development;

- Increasing the interest of enterprises and business structures
to form partnerships with the educational environment;

- The possibility of participation of doctoral students in
internal audits.

- Increased competition in the
market of educational services from
universities in related specialties;

- Increased competition from
private universities in Kazakhstan.
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2 QUALITY OF THE TEACHING STAFF

The main goal of the personnel policy is to implement the strategy of the
university by involving staff. Principles of strategic management and personnel
development have been developed, new methods and systems for professional
development and retraining, development of regulatory and methodological
materials for functioning the entire personnel management system are being
implemented. The university applies the system of moral and material motivation
of the university staff. Measures are being taken to improve working conditions
and create favorable conditions for creative activity and career growth.

The university has adopted and approved the main regulatory documents
defining the Quality Culture Policy. They are Charter of the University, the
Internal Regulations, the Code of Corporate Ethics of SKSU, which establish
uniform requirements for quality of performance of professional duties by teaching
staff (TS) and university staff. These requirements are determined based on ethical
standards and values of the university environment, convictions and aspirations of
the authoritative part of the collective, expectations and demands of effective
public practice, thereby ensuring the development of corporate culture and quality
culture. In all training buildings and hostels, hotlines have been hung out and
boxes for complaints and suggestions have been installed, the University’s web site
has a rector’s blog which can be accessed by any teacher and employee. Annex 8
shows the results of the survey “The satisfaction of teachers with the labor
organization”.

Corporate culture is a decisive factor in determining the effectiveness of the
university (Corporate Code of Ethics of SKSU). In the context of corporate culture
development, at the university great attention is paid to the work on introducing
students to the norms and values of the university, their quick adaptation to the
conditions of university life, traditions of the university; prevention of possible
negative phenomena in student groups caused by interpersonal or inter-
confessional misunderstanding; creating a cult of knowledge and stimulating
students' interest in research work.

The University has created an effective system of selection and placement of
teaching staff (TS), which allows for the career development of the teaching staff,
to stimulate the rejuvenation of managerial personnel and improve their
professional level. In order to reduce the staff turnover, a motivation system is
applied: the activities of teaching staff are monitored, wage premiums, bonuses and
moral incentives are established. Measures are being taken to improve working
conditions, favorable conditions are set up for creative work and career growth.

The TS of CTIS department is staffed for EP implementation in accordance
with the legislation of the Republic of Kazakhstan and the Rules of competitive
replacement of scientific and pedagogical staff posts of higher educational
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institutions. Doctoral students in the specialty "Chemical technology of inorganic
substances" are trained by 6 doctors of technical sciences, 10 candidates of
technical sciences and 3 PhD doctors. All teaching staff has a basic education that
corresponds to the profile of the specialty disciplines taught, extensive experience
in teaching and practical work, is systematically engaged in educational-and-
methodical and scientific activities and participate in performance of financed
research work and international educational grants (Annex 11). Of these, Professor
Zhantasov K.T. is the laureate of the State Prize of the Republic of Kazakhstan, 13
teachers are holders of the title "The best teacher of the university"”. Many teachers
have practical experience at industrial enterprises in EP area and in research
institutes before to start teaching activities (Annex 11). Educational support staff of
the department is 4 people with higher education. Tleuov A.S., professor of the
department is the chairman of the dissertation council in "Chemical technology"
area in specialties 6D072000 - CTIS and 6D072100 - CTQOS, he is also a member
of the Expert Council in the Committee on the Control of Education and Science of
the MES RK. Sataev M.S. and Zhantasov K.T., the department professors are
members of the dissertation council in "Chemical technology" area. Teachers of
the department Seytmagzimova G.M., Tleuova S.T., Dzhanmuldaeva Zh.K.,
Koshkarbaeva Sh.T., Bolysbek A.A. are members of the section of the Republican
educational-and-methodical council of MES RK on the CTIS EP at M. Auezov
SKSU. Achievement of the planned learning outcomes is provided by a highly
qualified teaching staff (Annex 11).

Improving the quality of education in doctoral studies is implemented
according to the goal and objectives of the university through the modernization of
the structure and updating the EP content in accordance with the results of the
department scientific research, taking into account the needs of employers based
on the interaction of science, education, public and private partnership.

In this direction, the department "Chemical technology of inorganic
substances" has a significant potential: there are scientific schools on the chemical
technology of inorganic substances; joint scientific work is conducted with
professors from leading universities of near and far abroad based on memoranda of
cooperation in the field of science and education; financed research works are
carried out under the grants of the MES RK and under economic agreements with
industrial enterprises (Annex 4). Doctoral students of the department are involved
in the implementation of funded research in accordance with the doctoral thesis
themes. The teaching staff performs research work on budget and financed
research topics. 6 budgetary research works by the MES RK order are performed at
the department:

- Research on the development and creation of innovative technologies for
thermochemical enrichment and the production of mineral fertilizers and salts from
natural raw materials and industrial wastes of various industries.
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- Development of technology for complex processing waste from the
chemical and petrochemical industries with mineral fertilizers production.

- Production of composite coatings of various functional purposes.

- Separation of dispersed systems at raw material enrichment and the
production of inorganic compounds.

- Studies of phosphogypsum conversion into a balanced complex fertilizer
and components of building materials.

- Research on the development of new technologies for complex fertilizers
production based on phosphorus production and coal mining wastes, determination
of the dependence of physicochemical properties of water-salt mixtures on the
specific energy indicators of ions.

Topics of research carried out under the grants of the MES of the Republic
of Kazakhstan and on economic agreements with enterprises, and the amount of
funding are given in Annex 10. In 2014-2018 the department teaching staff
participated in the management and implementation of 6 research projects financed
by the MES of RK, and 2 contractual works commissioned by enterprises. In
addition, the department teaching staff is involved in the implementation of two
international educational projects: a) “Water harmony - integration of education,
research, innovation and entrepreneurship” between the Norwegian University of
Natural Sciences and universities of Ukraine, Belarus, Moldova, Kazakhstan and
Tajikistan, the head is prof. Zhekeyev M.K., performer - Associate Professor
Kadirbaeva A.A., b) “Promoting internationalization of research through the
establishment of the Cycle 3 Quality Assurance System in Line with the European
Agenda”; The leader - Nurmanbetov K.E., performers - Seitmagzimova G.M.,
Tleouva A.B. Earlier, an international grant project of the NATO Scientific
Committee “Assessment of Transboundary Water Pollution in Central Asia”
(headed by Professor Besterekov U.B.) (Annex 11) was carried out.

The department together with chemical enterprises established educational
scientific-and-industrial complexes (ESIC) for joint training, which operate on the
bases of "Kazphosphate” LLP Novozhambyl phosphoric plant (NDFZ) and Plant
of mineral fertilizers (ZMU), Taraz city; “KazNIIKhimproekt” LLP, Shymkent
city; “Kainar” LLP, Shymkent city; "RU-6" LLP, vil. Shieli; “As Dinar” LLP,
Shymkent city; "KazAzot" LLP, Aktau city; “Kazzinc” JSC, Ust-Kamenogorsk
city; SKZ-U LLP, Zhanakorgan city; KRK JV Zarechnoye, Otrar district, vil.
Shawildir; "Taukentskoe Mining and Chemical Enterprise™ LLP, vil. Taukent;
"AXEMINVESTMENT" LLP, Taraz city. On the bases of educational scientific-
and-industrial complexes, students are provided with a real opportunity to gain
practical experience of professional activity on modern production equipment,
developing the core competencies of doctoral students.

According to the research conducted results, the department teachers
annually publish scientific articles in peer-reviewed journals of the RK, far and
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near abroad. In Annexes 11, 12 and 13 the information on publications of the CTIS
department teachers and certificates on intellectual property protection for the last
5 years is presented. For 2014-2018, there is a positive dynamics of growth in the
total number of publications, articles and abstracts of the department teaching staff
in Kazakhstan and abroad. The department teaching staff published 84 articles in
peer-reviewed scientific journals with impact factor, 23 monographs, 53 textbooks
and study guides, 83 electronic books, 25 copyright certificates and innovation
patents of the RK were received (Annex 12).

The university provides the necessary balance between educational and
scientific activities of teachers implementing educational programmes. The balance
lies in the rational distribution of study load and time for scientific work: several
hours a day are allocated weekly for work in the library, in the department, in the
scientific laboratories of the department. The documents defining the educational
work of the teacher are following: distribution of the teaching load on the
department, individual plans of teachers, the annual report on the implementation
of the teaching load of teachers. For teaching staff, a shortened working time is
established - no more than 36 hours per a week, within which teachers perform
educational, methodical, research, and organizational-and-educational work.

The teaching load for the teaching staff is set at 750 hours per academic
year. The study load is evenly distributed between teachers, taking into account the
position and qualifications of each teacher by types of educational work. At the
end of the academic year, each teacher makes a report on the work done with a
detailed analysis of each activity. Teachers’ reports are discussed at the department
meeting with the HS dean participation and the supervising pro-rector. The
scientific activity of the teaching staff is carried out by performing state budget,
financed research works, supervising the research work of doctoral students and
master students.

The university has all the conditions for working and maintaining the health
of faculty and staff of the university. All teaching staff of the department is
provided with computers and printers. There are catering points with a moderate
price list, medical facilities, free sports and fitness sections and a swimming pool
in training buildings. Free consultations of the university legal service are
provided. The library and reading rooms provide open Internet access to world
electronic databases. Wi-Fi hotspots are installed in all buildings. Sports and
cultural events, various training seminars for teaching staff are organized. The
department of labor protection and safety controls the labor safety conditions,
organizes the training of workers in safety and labor protection. The rest in the
sporting-and-health camp "Technologist”, located in the picturesque gorge
"Mashat", in rest houses and sanatoria "Burguluk”, "Mankent", "Saryagash",
"Merke" etc. is provided for faculty, staff and their families during summer
vacation. The trade union committee provides for public control over the payment
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of compulsory compensation and wage premiums, the employer's compliance with
the Labor Code of the Republic of Kazakhstan and other facts containing labor law
regulations and internal work regulations.

The system of financial stimulation for the teaching staff is used based on
evaluating the effectiveness of their activities, taking into account criteria that
allow to personally evaluate the performance and quality of their work. In addition,
the system of monetary bonuses and rewarding faculty with medals, signs,
certificates on holidays and significant dates for professional merit is applied.

Doctoral studies are conducted mainly in active creative forms, which allow
the teacher to productively use the study time and develop students’ analytical
skills to solve problematic issues. Teachers widely use such interactive teaching
methods as case-study, individual and group projects, business and role-playing
games, solving problematic industrial situations, encountered in the working
environment, discussions on the development of scientific projects, lectures-
conferences. Such forms of conducting classes propose the preparation of doctoral
students for classes, instill the skills of working with information sources, and
actively participate in the discussion of a new topic. In this case, doctoral students
act as leaders of mini-groups, form and defend their thoughts on the topic being
studied, enter into debates with other doctoral students and then themselves assess
the work of each doctoral student (Annexes 14,15). To enhance the interest of
students in acquiring knowledge, the teaching staff widely uses the results of their
research in the learning process, thereby updating the contents of elective
disciplines and enriching the discipline with new scientific knowledge. Conducting
classes is accompanied by the display and discussion of videos, presentations,
implementation of creative tasks by doctoral students.

Tasks for independent works in the disciplines studied are issued to doctoral
students in relation to the subject of the dissertation research; when the tasks
completing the doctoral students acquire skills of preparation and conducting
research and the formation of thesis sections. Thus, in the discipline "Management
of research projects" doctoral students prepare and defend research projects on the
topic of a doctoral thesis, which essentially helps in future during structuring of the
thesis sections. Students perform an independent work on "Research
Methodology" discipline in the form of an essay "Designing a Scientific Research”
on the topic of a doctoral thesis, perform search work in electronic databases and
analyze scientific information on a research topic, and also study an article from a
scientific journal in accordance with the teacher’s task and prepare a review on this
paper. It instills the skills of planning a research study, performing a theoretical
analysis and preparing a scientific article for publication. For the preparation of an
analytical review of the dissertation, conducting a theoretical study, doctoral
students have free access to databases in the rooms of the educational-information
center and in the department's computer office for doctoral students.
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Teachers prepared and use presentations Power Point, training videos,
electronic textbooks in the learning process: "Technology of production of
phosphorus compounds”, "Types of development of mineral deposits", "Study of
the theory of work and charge-discharge characteristics of lead batteries",
"Potentiostatistic method for studying the steel corrosion behavior". Laboratory
works are mainly research in nature, part of works is performed in a virtual form
(Obtaining double superphosphate, Production of wet-process phosphoric acid,
Caustification of soda ash solution, Technology of yellow phosphorus and metal
carbides, Technology of abrasive materials).

The department collaborates with leading foreign universities and scientific
organizations in the field of chemical technology: D.l. Mendeleev Russian
University of Chemical Technology, Moscow (Russian Federation); St. Petersburg
State Institute of Technology, St. Petersburg (Russian Federation); Cardiff
University (United Kingdom); V.G. Shukhov Belgorod State University (Russian
Federation); Belarusian State Technological University, Minsk (Republic of
Belarus); Scientific Research Institute of Chemical Technology, Tashkent,
(Uzbekistan); Institute of General and Inorganic Chemistry, Academy of Sciences
of Uzbekistan (Uzbekistan); M.V. Lomonosov Moscow State University, Moscow
(Russian Federation). Cooperation with these universities provides for an
opportunity to use advanced international experience in PhD doctors training and
to attract competent foreign specialists to doctoral students’ scientific management.

Invitation of scientists from leading universities of the near and far abroad to
give lectures and provide consulting services to doctoral students is practiced
annually. Professors of foreign universities participate in the implementation of
joint research projects, they are co-authors of textbooks, study guides and
monographs. Table 3 provides information about foreign scientists involved in the
learning process for lecturing and advising doctoral students. The table identifies
the topics of lecture classes held.

Table 3 - Information about foreign scientists involved in the learning process in
doctoral studies

No Full name Country of Degree, Work Type of module, lecture
arrival, name of title period topics
the university or
research
institute
1 | Petropavlovsky | Russian Doctor of | 7.12.2015—| Modules: Modern
Igor Federation, Technical | 28.12. 2015| Technologies for Compe[-
Alexandrovich | Moscow, Sciences, mixed Fertilizers
D.l. Mendeleev | Professor Topics: Graphic analysis of
Russian dissolution and
University of crystallization processes
Chemical using solubility diagrams in
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Technology water-salt systems
19.12.2018 | Modules: Technology of
-24.12.2018 | nitric acid processing of
phosphate raw materials
Topics:  Calculation  of
evaporation, dissolution and
crystallization processes
according to  solubility
diagrams in ternary and
quatenary systems
2 | Dmitrevsky Russian Doctor of | 26.10.2016 1 Modules: Innovative
Boris Federation, Technical | 5.11.2016 | technologies of inorganic
Andreevich Saint Sciences, substances
Petersburg, Professor Topics: Analysis of
Saint Petersburg ammonia absorption
State processes by purified brine
Technological and carbonization of
Institute ammoniated sodium chloride
solution
3 | Javier Rodrigo | Spain, Valency, PhD, 16.10.2016 | Modules: Innovative
Hurri Polytechnical associate | - technologies of inorganic
University professor | 27.10.2016 | sybstances
Valency Topics: Liquid and solid
industrial waste and modern
methods of processing. New
methods of cleaning exhaust
gases from chemical
impurities
4 | Heinrich lang | Germany, Doctor, | 20.10.2016 | Modules: New methods for
Chemnitz, Professor - producing composite
Technical 30.10.2016 | coatings
University Topics:  Materials  and
Chemnitz Chemistry, Organometallic
Chemistry, Industrial

Homogeneous Catalysis

Professors and associate professors of leading universities from the UK,
Russian Federation, the Republic of Belarus and the Republic of Uzbekistan are
foreign scientific consultants for doctoral students. A foreign scientific consultant
provides scientific guidance based on an agreement concluded with a university
and a doctoral student for a doctoral student’s term of study; it is approved by the
university rector order based on the decision of the Academic Council during the
first two months after doctoral student enrollment. A foreign scientific consultant
supports of doctoral student research for his internship at the work place of a
consultant, provides consulting services on the dissertation research topic and the
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preparation of scientific publications and theses for the defense. Information about
foreign scientific consultants is given in Annex 16.

In order to ensure the quality of classes, there is a system of advanced
training and professional development of the teaching staff functions. In
accordance with the Law of the Republic of Kazakhstan “On Education”, all
teachers, at least once in 5 years, pass professional development, including in the
specialty at the republican and international level, with obtaining certificates.
Professional development of the teaching staff is carried out through short-term
seminars, language courses and internships at leading universities and enterprises
of Kazakhstan, as well as abroad, the results of which are being introduced into the
educational process.

The results of professional development are used in the educational process
in curricula development, the development of new elective courses and
implementation of internship results in lecture and practical classes (Annex 17).
Confirmation of the level of teaching staff competence is the effectiveness and
quality of teaching, assessed by the department through open training classes,
mutual visits of classes (Annex 5). The department teaching staff participate yearly
in the Republican forum of teacher-innovators, held at the university. At the forum,
teachers have an opportunity to attend lectures and master classes of teachers from
other universities and learn from the experience of teaching and technology of
student-centered education. Everyone can get acquainted with the innovative ideas
of the forum participants in the collection of works.

SWOT- analysis of “Quality of the teaching staff” part

S (strengths) W (weakness)

- Mutually beneficial cooperation of the teaching staff with - Low activity of teaching
core enterprises, national and foreign universities; staff in participating in

- High qualification of the teaching staff; academic mobility programs
- Existence of scientific schools of CTIS department - Increase of average age of
scientists; teachers involved in training
- The effectiveness of TS professional development; doctoral students

- Participation of scientists and EP doctoral students in
projects funded by the MES RK and enterprises;

- Training of doctoral students at ESIC, organized on the
base of leading enterprises;
- Information competence and proficiency of teaching staff to
work with software products.
O (opportunities) T (threats)
- The possibility of rejuvenation of scientific-and- pedagogical | - Brain drain
personnel at the expense of graduates from doctoral EP;
- Creating conditions for teachers” mobility and professional
development in RK universities and abroad.
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3 QUALITY OF RESEARCH

The implementation of doctoral studies is carried out in accordance with the
Legislation of RK and the Salzburg principles. The research work of doctoral
students must meet the following requirements: to contain new scientifically-based
theoretical and (or) experimental results that allow solving a theoretical or applied
problem or being a major achievement in the development of specific scientific
directions; to be based on modern theoretical, methodological and technological
achievements of science, technology and industry, on advanced international
experience in the relevant field of knowledge; to be performed using modern
methods of scientific research, processing and interpretation of data and advanced
information technologies; to contain, research, experimental research (methodical,
practical) sections on the main defended positions.

The topics of doctoral theses were developed in accordance with the thematic
plan of the research work of the department for 2015-2020, approved by the
Academic Council of M. Auezov SKSU, and with scientific programs of
fundamental or applied research financed by the MES RK. Doctoral research
projects are devoted to the study of the composition and properties of domestic
mineral and technogenic raw materials, the improvement and development of
effective technologies for their processing. The topics of doctoral theses of the
department meet the urgent problems of the development of chemical technology
of inorganic substances, the current state of development of science, technology
and the requirements of existing Kazakhstan’s chemical industries. Topics of
doctoral theses are given in Annex 16.

Topics and candidatures of doctoral research scientific supervisors are
discussed at a meeting of the department, the Academic Council of the Higher
School and the University, on the recommendation of which they are approved by
the Academic Council, by a rector order during the first two months of study.

The implementation of scientific research is based on an interdisciplinary
approach, which is ensured by the doctoral students’ mastery the following
disciplines during the first semester: “Research Methodology”, “Optimization of
Chemical-and-Technological Processes”, “Management of Scientific Projects”.
The acquired competencies allow doctoral students to efficiently organize the
research process, interpret experimental data, conduct mathematical processing of
research results and substantiate the optimal technological mode of production of
the object under study. The themes of some doctoral theses are performed at the
intersection of sciences, for example, chemical technology of inorganic substances
and petrochemistry, chemical technology of inorganic substances and industrial
ecology, the use of technogenic waste for mineral fertilizer production.

All necessary conditions are created for doctoral students of the EP "Chemical
technology of inorganic substances™ in conducting research work in the framework
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of the thesis, drafting the thesis and scientific articles, participation in international
conferences and research internships. Doctoral students are provided with jobs in
department’s laboratories equipped with the latest equipment, instruments,
reagents, raw materials and personal protective equipment. The material and
technical base of the department is permanently updated and developed. The
sponsorship of the employer, “Kazphosphate” LLP, plays a significant role in this.
Doctoral students have an opportunity to conduct research in the accredited
laboratory of physicochemical methods of analysis "SAPA" and Testing Regional
Engineering Laboratory "CBM" of M. Auezov SKSU. Doctoral students use the
bases of ESIC, scientific research institutes and research centers to conduct
experimental research and approbation of results under industrial conditions. To
ensure doctoral students in creating high-tech technologies, innovative projects and
productions, it is provided doctoral students to be involved in the implementation
of grant research projects and contractual projects at the department with a part-
time employment (Annex 10). The head of a funded research project provides a
support for a doctoral student - he pays for the article publication in a foreign peer-
reviewed journal at the expense of funds invested in the project.

Within the DSRW framework the individual work plan of a doctoral student
provides for passing a research internship at a foreign university where the
scientific consultant works (Annex 18). The research internship is a compulsory
component of the PhD doctoral programme, which allows doctoral students to
collect new theoretical and practical information on the latest scientific
developments of foreign scientists, to test the results of their research in the course
of presentations and reports to foreign scientists specializing in the field of
chemical technology of inorganic substances, to participate in scientific
conferences, as well as to publish the results of their research. The costs of doctoral
students for overseas internship are allocated from the national budget. In the
period from 2014 to 2018 ten doctoral students have completed an internship.
Information on overseas internships of doctoral students is given in Annex 18. The
number of graduates in CTIS EP for 5 years is given in Annex 19.

The main results of doctoral theses performed during the reporting period are
published in the form of patents and articles on the thesis topic, including these in
scientific journals recommended by the Committee on the Control of Education
and Science of MES RK, and in international scientific journals from informational
database Thomson Reuters (ISI Web of Knowledge) with non-zero impact factor
or included in the Scopus company database, and in Proceedings of international
conferences. The final result of the research / experimental research work of a
doctoral student is the implementation and defense of a thesis for the degree of
Doctor of Philosophy (PhD).

Doctoral students, as well as other university users, are provided with free on-
line access to full-text multidisciplinary databases “Springer Link™, “Scopus”,
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“Plenipotentiary”, “Thomson Reuters ISI Web of Knowledge”, “Science Direct”,
“Lan” “EBSCO ", to the electronic versions of scientific journals (on the platform
of the Scientific Electronic Library), to the Kazakhstan’s databases "KazPatent",
"Epigraph ","Zan", "RMEB". Library staff regularly conduct training workshops
for doctoral students on working with the international systems of scientific citing
Web of Science (ISI Thomson Scientific) and Scopus (Elsevier).

The University provides support to doctoral students in the creation of start-
up projects through training, promotion and opening companies. The Research
Department regularly conducts seminars on the preparation of research projects for
competitions, training sessions on scientific citation databases use, teaching
academic writing skills and writing and submitting articles for publication in peer-
reviewed scientific journals.

The university has a system of certification and evaluation of the research
work of doctoral students (DSRW), conducted in the framework of approved
individual work plans, which is governed by internal teaching and methodological
documents (Guidelines for the organization of doctoral programs and the
implementation of the research work of doctoral students of the specialty
6D072000 - Chemical technology of inorganic substances", Guidelines for internal
quality assurance in doctoral studies). Individual work plans are drawn up under
the guidance of scientific consultants and generally regulate the doctoral student’s
research process. An individual work plan for a doctoral student is drawn up for
the entire study term and includes the following sections: 1) an individual study
plan (IEP); 2) research work (justification of the relevance of the research topic,
the research work structure, deadlines and a reporting form by semesters); 3)
pedagogical and research practice (individual assignment, practice base, deadlines
and a reporting form); 4) doctoral dissertation implementation plan; 5) a plan of
publications and internships, including foreign ones.

The main tasks of monitoring are to assess the work of doctoral students,
review the implementation of the doctoral student’s individual plan, determine the
actual state of the dissertation research and its compliance with the requirements
for doctoral theses, as well as develop proposals for adjusting the organization of
research to achieve the best results. The control of doctoral student research work
provides for current monitoring the progress of its implementation by the scientific
consultant.

The current control is performed by the department for the academic year and
provides for a written report on the research results with its discussion at the
department meeting. The research results are issued every semester in the form of
written reports on DSRW performance, which are approved by the supervisor. The
analysis of DSRW performance is carried out on the basis of certification at the
end of each semester with a rating on a scale of 49-100 points. The DSRW results
are discussed at the scientific and technical seminar of the department with the

32



g.g AUEZOV
LY UNIVERSITY

o

presentation of doctoral current results and at the Scientific and Technical Council
(STC) of HS “Chemical Engineering and Biotechnology”. The doctoral student
also presents and defends a report on the results of foreign research internship at
the STC meeting. The department is responsible for ensuring the research work of
doctoral students with the necessary laboratory, technical and information
resources and continuous current monitoring of the research work conducted.

At the end of the academic year, the attestation commission makes a decision
on the doctoral student certification and transfer to the next year of study or
admission to the final state attestation. The final control of doctoral student
research is carried out in the form of doctoral thesis defense.

The supervision of doctoral student research is carried out by domestic and
foreign scientific consultants (at least two people) from among doctors and
candidates of science, doctors of philosophy (PhD) with work experience after
defending a thesis for at least 5 years, who are actively engaged in research in the
field of chemical technology of inorganic substances, have scientific publications
over the past 5 years in national scientific journals recommended by the
Committee on the Control in Education and Science of the MES RK and in
international scientific journals with a non-zero impact factor according to the
information database of the Web of Knowledge, Thomson Reuters, or those
included in the Scopus database. If necessary, consultants in related fields of
science can be appointed for doctoral students (for example, consultant
Beisesebayev O.K. in the specialty “Chemical technology of organic substances”,
consultant Shevko V.M. in the specialty “Metallurgy”, consultant Taymasov B.T.
in the specialty “Chemical technology of refractory, non-metallic and silicate
materials™) (Annex 16).

Scientific consultants are required to:

- monitor the implementation of the doctoral thesis and doctoral research
work according to the schedule of consultations;

- to provide feedback on the doctoral dissertation implementation (on
semester - domestic consultants, on annual - domestic and foreign consultants);

- give assistance in the passage of foreign scientific internships;

- discuss the results obtained with a doctoral student;

- correct scientific articles, abstracts of reports;

- give assistance in the publication of doctoral research papers in scientific
journals;

- provide methodical assistance in writing a doctoral thesis.

The university pursues a policy of developing an anti-corruption ideology
and behavior among students and teachers in order to ensure informational
transparency and accessibility of educational services, integrity in research and
processing of research results. Doctoral students at M. Auezov SKSU have rights
and obligations defined by the Law of the Republic of Kazakhstan "On Education”,
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"On Science", normative acts of the MES RK, the Charter and the Internal
Regulations of M. Auezov SKSU. Doctoral students have the right to apply to the
head of the graduating department for assistance in finding scientific supervisors,
consultants and for solving other organizational issues.

Doctoral students are required to timely and efficiently perform all types of
work provided for by the individual working plan; at the end of each stage of the
work provided for by the individual plan, to submit in timely all the necessary
written materials. Doctoral students must:

- speak at scientific-and-methodical seminars at the higher school level;

- observe the positions of the European Code of Research Conduct (The
European Code of Conduct for Research Integrity);

- discuss in time with scientific supervisors, consultants and advisors any
problems that arise, take initiative in solving them;

- complete at the stated time the writing of a doctoral thesis.

The policy of academic integrity is an integral part of the educational process.
Its provisions are in close accordance with the Mission and the Academic Policy of
M. Auezov South Kazakhstan State University. The rules of observance of
academic integrity by students, teaching staff and staff at M. Auezov SKSU,
developed in accordance with the University Development Strategy and Charter of
SKSU, establish principles of academic integrity in the educational process, the
rights and obligations of members of the university community, determine the
types of violations of academic integrity, and the procedure for taking action in the
event of their occurrence. "The rules of academic integrity of M. Auezov SKSU”
are approved by the Academic Council of the University (Minutes of the meeting
No. 3 of 30.10.2018). The tools to ensure academic integrity are following:

- automation of processes related to the knowledge assessment, tracking of
attendance, movement of contingent, excluding the influence of the human factor;

- organization of the system of internal work with students (advisors, deans
office, registration office, department on educational work and youth policy),
organization of a feedback system (rector's blog, trust boxes, student council);

- anti-corruption policy, which is an important element of the university's
policy: support for anti-corruption measures, accessibility of the university
administration, HS for teaching staff and doctoral students, flexibility in
responding to inquiries.

Theses for the degree of Doctor of Philosophy (PhD) are subjected to
preliminary defense at the department and checked for the degree of borrowing by
doctoral students of the published results on the Antiplagiat program at the
National Center for State Scientific and Technical Expertise (NC SSTE). Doctoral
theses are defended at a meeting of Dissertation councils, the composition of which
Is approved by the authorized body in the field of education.

Doctoral dissertation defense is carried out in the presence of:
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- positive feedback from scientific consultants;

- positive certificate of anti-plagiarism from NC SSTE;

- at least 7 scientific publications, including 3 publications on the thesis topic
in scientific journals recommended by CCES of MES RK, 1 publication in an
international scientific journal with a non-zero impact factor according to the
information database of the ISI Web of Knowledge, Thomson Reuters or incoming
to the Scopus company database, 3 publications in proceedings of international
scientific conferences, including 1 publication in materials of foreign conferences;

- extracts from the minutes of the graduating department meeting on
recommendation for defense;

- two reviews containing a comprehensive description of the dissertation of
official reviewers and a reasoned conclusion about the possibility of awarding the
degree of Doctor of Philosophy (PhD).

The general organization and control of the doctoral thesis defense, as well
as the monitoring of the work of dissertation councils are carried out by the
Research Department of SKSU.

SWOT- analysis of “Quality of research” part

S (strengths)

W (weakness)

- Participation of scientists and doctoral students of the
University in projects funded by the MES RK and industrial
enterprises;

- Mutually beneficial cooperation of the teaching staff with
relevant enterprises, domestic and foreign universities;
- High publication activity of the teaching staff;

- High degree of integration of scientific and educational
processes;

- Preparation of doctoral students at ESIC, organized on the
basis of leading enterprises;

- - Developed laboratory base for the research.

Not sufficiently high
percentage  of  research
projects of the teaching staff
which won scientific
competitions  for  grant
financing of the MES RK;
Low activity of TS in the
implementation and
commercialization of
scientific research

O (opportunities)

T (threats)

- Intensive development of enterprises of the RK on the
production of mineral fertilizers, acids, salts and phosphorus;
- Increasing funding for the research.

- High competition in the
scientific community in the
priority direction "Complex
use of mineral raw
materials” in competitions
for grant financing of the
MES RK
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4 EFFECTIVENESS OF DOCTORAL STUDENT SUPPORT SYSTEM

The Department “Chemical Technology of Inorganic Substances”
determines a general list of dissertation research topics with annual update in
accordance with the direction of the department research work and performed
research, assigns a supervisor and a foreign consultant for each doctoral student in
the first two months of training. Foreign scientific consultants are selected in
accordance with the direction of scientific research from among the professors of
leading universities in the near and far abroad (Annex 16). The decision to replace
the scientific consultant of the doctoral candidate, the appointment of consultants
in related fields of science, etc. is adopted by the University Academic Council on
the graduating department submission. Topics of doctoral theses, presented by the
supervisor, are discussed at the scientific and methodical seminars of the
department and the Higher School. Formed topics of doctoral theses are discussed
and corrected at the STC of the HS and University and recommended by them for
approval at the Academic Council of SKSU.

Over the entire training period, doctoral students have the opportunity to use
the resources of supporting services: Registration office, Advisory service, Young
scientists council, Employment department, Center for international cooperation,
Center of bologna process and academic mobility, etc. In the process of
implementing educational programs, students have the opportunity to complete a
semester in a foreign university — a partner or an international internship.

Foreign students are given the opportunity to study in free language courses
organized by the Language development department of SKSU. The doctoral
adviser provides support for doctoral students transferred from other universities
during the inter-semester vacation, provides organizational and academic
assistance. For organization of inclusive education and training of employed
doctoral students, online communication with a scientific consultant and a lecturer
is provided both during the classes and in another time at the request of doctoral
students. For students with disabilities, a tutor is provided to help them over the
entire period of training in doctoral studies not only on educational and social
issues, but also organizes consultations and trainings with a psychologist to ensure
a quick adaptation of a doctoral student in a team.

To provide support for students with disabilities, an individual approach is
applied to all their activities. In the framework of inclusive education, distance
learning methods are used when a doctoral student participates in classes online via
Skype. Implementation of group research projects is also specified to involve a
student with disabilities into the work of doctoral students’ group. All textual
teaching materials for the educational process are posted on the "Professor" portal
and can be scaled up to facilitate their use by students with disabilities. Such
doctoral students are given the opportunity to choose the type and form of passing
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the current and intermediate control, to obtain a facilitated assignment for
independent work.

The Educational Information Center (EIC) within the framework of
inclusive education provides the following educational conditions for people with
disabilities: the possibility of increasing the text on the website is used, home
students can get a virtual consultation of a librarian on the use of information
resources. In November 2017, a cooperation agreement was signed with the
Library for Blind and Visually Impaired Citizens for joint activities and access to
specialized funds.

In the process of EP implementation, students are given the opportunity to
study during a semester under the program of external and internal academic
mobility in one of the universities of Kazakhstan or near or far abroad. Employees
of the Bologna Process and Academic Mobility Center of the SKSU select a
university for the student and a program that corresponds to the direction of
doctoral studies, assist in obtaining the necessary documents and visas, and
organize the transfer of credits after graduating from the university. The Center for
International Cooperation invites all students to participate in the Bolashak
program and in other scholarship programs in the direction of scientific internships
at foreign universities. Recognition and award of credits, mastered by a doctoral
student during academic mobility, is organized by a Registrar’s office.

The university has an effective system for consideration and resolving student
complaints and appeals. Doctoral students have the right to contact the head of the
graduating department for assistance in finding scientific supervisors, consultants
and for solving other organizational issues. In the event of conflicts between a
doctoral student and his/her consultant, the doctoral student has the right appeal to
the conciliation commission to resolve controversial issues. If necessary, the
university Academic Council may decide on scientific supervisor removal from the
management and the appointment of a new scientific supervisor for a doctoral
student.

All controversial issues arising in the implementation of doctoral educational
programs are resolved in the manner established by the legislation of the Republic
of Kazakhstan. Administration of complaints of doctoral students by the top
management of the university is implemented:

- when regular meetings of the rector with doctoral students;

- through the open personal blog of the university rector;

- through appeal commissions during examination sessions;

- through the application of doctoral students to the university administration
on visiting days and hours.

Complaints and claims of doctoral students, obtained as a result of an
anonymous survey and during meetings with the university administration, are
compulsory recorded, and the information is analyzed at various levels of the
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university (advisors - department - dean's office / HS - vice-rector - rector), after
which appropriate decisions are made.

Throughout the entire period of training, doctoral students have been given
the opportunity to use the resources of supporting services: the registration office,
advisory service, Young scientists council, Employment department, Center for
International Cooperation, Center of Bologna Process and academic mobility, etc.
All the staff of the Center of Bologna Process and academic mobility and the
Center for International Cooperation of the SKSU are fluent in English at a level
sufficient for contacting representatives of foreign universities on the organization
of student mobility, to hold doctoral students' meetings with foreign professors.

The CTIS department involves the most highly qualified teachers and
scientists in the educational process in doctoral studies. The department provides
the educational program of doctoral studies with practice bases with highly
qualified supervisors of research practice and scientific internships.

The effectiveness of doctoral studies support services is assessed by
questioning the students' satisfaction with the quality of the organization of the
study process. The Department of Strategic Development and Quality Management
after the end of each semester conducts a survey of students in order to reveal
problems and improve the quality of doctoral training. Thus, the service in the
university library and the efficiency of work in the Internet is assessed as a whole
positively (64.7% of doctoral students are completely satisfied with the library
staff service, 23.5% of these are partly satisfied). Doctoral students answered
similarly to the question about effectiveness of work in the Internet (Annex 7).

SWOT-analysis of "Effectiveness of doctoral support system™ Part
S (strengths) W (weakness)
- The demand for doctoral candidates at the labor market; - Absence of commercially
- Provision of doctoral students with material and laboratory | trained doctoral students
facilities for scientific research, with information resources of
the university's supporting services;
- Auvailability of internal regulatory documentation on the
areas of the educational process (rules of admission, training,
rules of assessment, transfer from a course to a course, etc.);
- Presence of own information base on the organization and
control of the educational process;
- Objectivity and transparency of the process of controlling
mastering the knowledge by doctoral students through the
Information system ISVUZ
- Auvailability of an effective system of doctoral appeal
consideration.
O (opportunities) T (threats)

- Support for doctoral students in employment -High competition in the
educational market
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5 RESOURCES

Educational activities of M. Auezov SKSU is performed in conditions of
developed material resources. The material and technical base of the university
provides for all types of laboratory and practical classes, research work of doctoral
students, provided by the curriculum, and meets the current sanitary and technical
standards.

Educational program 6D072000 - Chemical technology of inorganic
substances has the material and technical facilities that meets the requirements of
the educational program, it is equipped with the necessary classroom fund,
educational laboratories, and computer classes. In 2017, the department opened a
computer class for teaching and performing the theoretical part of doctoral
research, based on the fund of the Erasmus+ program in which teachers of the
department participate in the implementation of the International Educational
Project C3QA. The office has 10 stationary computers, 2 multifunction devices, a
projector and 3 laptops. The equipment is used for conducting lecture and practical
studies of doctoral students, to carry out search analytical work in the Internet
resources and information base of the university. The department Scientific
seminars are held in the office, at which doctoral students report on the work
fulfilled for the semester and during the certification period.

The material and technical facilities of "Chemical technology of inorganic
substances" department covers an area of 431 m? and includes 9 laboratories:

- Laboratories of chemical technology of inorganic substances - rooms 310A,
312A, 311A, 320A.

- Laboratory of technology of electrochemical production, room 329A.

- Accredited in 2018 laboratory "Synthesis of multicomponent mineral
fertilizers" for training of master and doctoral students, room 331A.

- Research laboratory "Synthesis of multicomponent mineral fertilizers" and a
pilot plant, room 118 B.

- Accredited in 2018 laboratory "Technologies of inorganic acids and salts"
for for training of master and doctoral students, created as a laboratory of
cooperation of the CTIS department and “Kazphosphate” LLP, room 126 AB. The
company provides a great support in equipping the laboratory: the laboratory
presents all products of “Kazphosphate” LLP and raw materials used in various
industries, stands with the information necessary to perform laboratory research.
The company supplied chemical glassware to the laboratory, as well as a computer
and a multifunction device.

- Sh.M. Moldabekov research laboratory for master and doctoral students
named after, room 316 A.

In 2018, the laboratory named after the founder of the CTIS department
Seitmagzimov A.S. was opened, room 308A.
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Laboratories are equipped with personal protective equipment, first-aid Kits,
fire extinguishing equipment (fire extinguisher), equipped with exhaust cabinets.
The laboratories have necessary devices and equipment for performing laboratory
scientific experiments. A pilot plant was installed with a capacity of up to 100 kg/h
to produce complex-mixed mineral fertilizers of prolonged action, including a
grinding complex, a screw mixer, a granulator, a rotary drum furnace and an
emulsifier reactor.

In addition, there is a special research laboratory “Monitoring the quality of
water and water resources of the RK”, which is equipped with the modern
“Analyst 800 spectrometer with the PCD 650 multiparameter chipper scanner and
the Arium-6131 reverse osmosis unit to determine more than 10 toxic elements in
natural waters and industrial waste water.

Teachers and students have also the opportunity to conduct research in the
accredited laboratories of the university: Laboratory of Physical and Chemical
Research Methods named after Academician S.T. Suleimenov "SAPA" and
Testing Regional Engineering Laboratory «Constructional and biochemical
materials» (TREL “CBM?”). Laboratories are equipped with up-to-date equipment
and devices that are checked annually, which ensure the accuracy and reliability of
research results. Students can use the services of research institutes and research
centers to perform dissertation research.

Computing equipment and software products are used in educational and
scientific processes (Annex 20), equipment and up-to-date devices, which are
checked annually, which ensure the accuracy of experimental data. A list of
devices and equipment is given in Annex 21. Doctoral students use all available
tools both for laboratory work on the modules under study and for conducting
research on the thesis topic.

Laboratories use software tools such as:

- software for the device "Photometric sedimentometer";

- software of a computer device MFP PSC-K for determining the specific
surface of solid particles and gas permeability;

- atomic absorption spectrometer with software;

- spectrometer "Analyst 800" with multiparameter chipper scaner PCD 650;

- software for the device "Potentiostat-galvanostat” for conducting
electrochemical processes.

The material and laboratory base is updated annually in accordance with the
public procurement plan and through sponsorship of partner enterprises. The
annual supply of the department laboratories with chemicals and chemical
glassware amounts to more than 1 million tenge. In 2015-2016, the laboratory and
instrumentation base of the CTIS department was significantly updated through the
acquisition of equipment and instruments for a total amount of 95,807,600 tenge.
The total funding of the EP in 2014-2018 is 106 639 600 tenge (Annex 22). In
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addition to the list of equipment and devices listed above (section 7.3), managers
of funded research projects acquire, at the expense of project funds, the equipment
necessary to perform research, which can be used by doctoral students to carry out
research on the thesis topic.

Information-and-educational portal “Professor” (www.portal.ukgu.kz)
provides information about the educational process at M. Auezov SKSU.

A student can get following information on the "Reference Book Guide"
portal in the "Information for a Student” mode:

- Personal data — a mode of viewing the student's personal data;

- Lists of classes - a mode of obtaining information about the disciplines of
their group by semesters;

- Performance — a mode of obtaining information about exams; exam dates,
points, grades and credits on disciplines;

- Rating - a mode of viewing the ranking of progress by intermediate weeks
and the final week, as well as the results of practice;

- Exam schedule of the current semester - a mode of viewing the exam
schedule for this group for the current semester;

- Exam schedule - a mode of viewing the exam schedule by semesters;

- Group study passport - a mode of viewing the exam results of the entire
students’ group by selecting the desired semester;

- Educational-and-methodical complex of disciplines (EMCD) - in this
mode, a student, having chosen the desired discipline, can get syllabuses, tests,
exam questions in this discipline.

To provide operational information to users and provide remote access to
electronic educational resources, professional databases and information reference
systems, the reading rooms and electronic resource centers of the university (total
number of seats - 200) are equipped with Internet access zones (free Wi-Fi access
zone).

For the convenience of users in the Education and Information Center (EIC),
the actual full-text databases of own generation “Proceedings of the teaching staff
of M. Auezov SKSU", "Electronic Archive", "AlmaMater" are combined into a
unified search system and include 17,765 full-text documents. On-line access to
the following databases has been opened: SpringerLInk, Scopus, Polpred,
Thomson Reuters ISI Web of Knowledge, ScienceDirect, Lan, EBSCO and to
Kazakhstan databases: KazPatent, "Epigraph”, "Zan", "RMEB". The EIC provides
its users with 3 options for accessing their own electronic information resources: from
the “Electronic Catalog” terminals in the catalogs’ hall and EIC divisions; through the
university’s information network for faculties and departments; remotely on the
library web site http://lib.ukqu.kz/.

The Electronic Catalog (EC) of the EIC reflects the book fund from 1998 to the
present, increasing annually by an average of 15,000 entries (including bibliographic
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records retro-input). EC consists of 9 databases: "Books", "Articles", "Periodicals",
"Works of SKSU teaching staff”, "Rare books", "Electronic Fund", "SKSU in
print", "Readers", "SKQO". The total volume of EC is 208364 bibliographic records.
The automated library information system IRBIS-64 operating at the EIC provides
an access to full-text collections.

The library site http://lib.ukgu.kz is an important mean of providing users
with information. The EIC website has a modern interface and provides users with
a set of necessary services. An access to the electronic catalog and databases,
electronic bibliographic products of the library, etc. is organized. Virtual
exhibitions provide an opportunity to open the fund through a public
demonstration on the Internet using web-based technologies. The EIC website is
fully adapted for mobile devices, which allows increasing the number of visits and
mobility. The abilities to share news and announcements in social networks
(Facebook, Instagram, VK) are added.

Thus, the conditions are created in the EIC when the user can get a part of the
information and documents he needs without coming to the EIC. This is relevant
because most of our students prefer to work remotely. The state of the material and
technical base is an indicator of the effectiveness of the EIC activities. The core of
the EIC network infrastructure is 202 computers with Internet access. For readers,
186 workstations, 14 laptops, 6 interactive boards, 2 plasma TVs, 2 video systems,
1 video conference system, 9 scanners, 3 high-speed A-3 scanners, 21 printers are
equipped. Software of EIC includes AIBS “IRBIS-64” under MS Windows (basic
set of 6 modules), stand-alone server for uninterrupted work in the IRBIS system.

SWOT -analysis of the “Resources” Part

S (strengths) W (weakness)
- Modern material and technical base (equipment, devices, | - The rapid pace of obsolescence
computer equipment); of material and technical base,

- Availability of an automated information system ISVUZ, | computer equipment
an educational portal,

- Auvailability of a universal library fund and electronic
databases providing the needs of doctoral students and
teachers;

- Availability of up-to-date multi-functional library
information system (Electronic Library and Electronic
Catalog) based on international standards and software and
hardware;

- Open access to information: Wi-Fi library coverage, open
(including remote) access to printed and electronic resources
of the EIC, library web site.

O (opportunities) T (threats)

- Ensuring the educational process with teaching materials | - Inflationary processes that lead to
through the electronic library system, a full transition to | @ constant increase in the cost of
electronic educational publications material and information resources
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6 EFFECTIVENESS OF LEARNING OUTCOMES ON THE
PROGRAMME AND PUBLIC INFORMATION

The control of doctoral students training quality is conducted in accordance
with the State obligatory standards of higher and postgraduate education (Order
No. 604 of October 31, 2018) and QMS SKSU PR 8.06-2015 procedure
“Managing the process of current performance monitoring, intermediate and final
certification”.

Doctoral students' progress is monitored in a rating form, which allows
continuous monitoring the doctoral students’ work for a semester and more
precisely differentiate the assessment depending on the level of acquired
knowledge and skills. This promotes to ensuring the regular and purposeful
independent work of doctoral students on mastering the curriculum, provides an
opportunity to continuously monitor the performance of doctoral students and
teachers, improve the quality of education and reinforce the knowledge of doctoral
students. To assess the study achievements of doctoral students, various forms of
control and certification are provided - current control of doctoral students'
progress, midterm control, intermediate and final evaluation, the frequency and
duration of which is determined in accordance with the curriculum, academic
calendar and professional training programs.

The duration of the periods of final control - examination sessions and the
number of exams is determined in accordance with the approved working
curriculum of the educational program and the academic calendar. IPE is
responsible for the organization and conduct of examination sessions. The
schedule is approved by the Vice-Rector for Academic and Educational-
methodical work and is communicated to students and teachers no later than two
weeks before the beginning of the examination session.

The results of the current monitoring of academic performance and
intermediate evaluation of students' knowledge are discussed at department
meetings, the Academic Council of HS and at meetings of the Dean's hour, which
resulted in proposals to improve the educational process for the University
Academic Council. The performance of doctoral students of the educational
program 6M072000 - CTIS is 100%.

Evaluation of results of students’ practice internship is equal to the estimates
for theoretical training, taken into account when calculating the total GPA and
transfer students to the next year of study. The final grade on practice is set
according to the results of the student’s report defense on the internship and
consideration of the review and professional characterization submitted by the
practice supervisors.
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Current control of doctoral students’ research work is carried out by scientific
supervisors of doctoral students. For grading current control the research results
are issued by doctoral students at the end of each semester in the form of a report.
The number of credits allocated for research implementation in a particular
academic period, is determined by the working curriculum of the educational
program. A doctoral student who has fulfilled all the requirements of the state
compulsory educational standard and who has mastered the established number of
credits by component (compulsory and elective) for the entire period of study, is
allowed to the final state evaluation.

Final evaluation of doctoral students is carried out in the form of doctoral
thesis defense. The dissertation should serve as evidence of the applicant's deep
knowledge in the research area, the formation of theoretical thinking skills, the
ability to form hypotheses and to collect information. The research activity of
doctoral students is evaluated on a set of several objective criteria: scientific
erudition, professionalism, theoretical and applied significance of the research.

Academic performance of doctoral students, assessment of influence factors
and methods of its improvement are discussed at meetings of the CTIS department.
Based on the analysis the changes are made to the process of educational and
scientific work related to the use of modern teaching approaches based on the
strengthening of the professional orientation. Results of the educational program
implementation, analysis of the achieved learning outcomes, comparison with the
expected learning outcomes are annually subjected to self-examination and
analysis by the university management within the QMS framework according to
agreed criteria and compared with the results of other educational institutions.

Graduates of doctoral studies have the skills to systematize and analyze
scientific information, to design and independently carry out their own research
using up-to-date methodology. After dissertation completion, doctoral students are
able to scientifically substantiate and defend the results of empirical research, to
carry out tests of the developed technologies of inorganic substances at acting
industries.

The main provisions of the doctoral thesis are reported at regional and
international conferences, published in peer-reviewed scientific journals.
Intermediate evaluation of a doctoral student at the end of each semester is an
effective control of the level of learning outcomes achievement, that promote to
assess the implementation of an individual working plan. Doctoral thesis is the
final result of the doctoral student research and the criterion for the quality of their
scientific training. Doctoral thesis defense is a form of state control over the
compliance of conducted doctoral research with requirements for doctoral
candidate’s graduation work.

To ensure the competitiveness and relevance of EP graduates at the labor
market, the learning outcomes as formed competencies at graduates meet the
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requirements of the industry qualifications framework «Chemical production»,
approved by minutes No. 1 of the meeting of Branch commission on Chemical
Industry of August 16, 2016), qualification reference book of professional
positions and needs of the labor market, which are formed at the request of main
consumers of the program and correspond to the national qualifications system.
The effectiveness and quality learning outcomes of EP are confirmed by the
demand for specialists at the labor market (employability of graduates is 100%),
career growth of graduates of doctoral studies, positive dynamics in the conclusion
of partnership agreements with enterprises of the RK.

To automate the educational process and management, the systematic data
collection and analysis an own integrated university management system (ISVUZ)
asu.ukgu.kz. is used at the university. ISVUZ is a system that brings into an unified
information database the data of all components of the study process: teachers,
students, curricula and schedules of the study process of specialties, information on
current and final ratings, data on attendance and scores of the final control in all
disciplines in the study semester, points on attestation for the implementation of
research work of doctoral students in each semester, according to the results of
which the doctoral candidate is allowed to defend a thesis. Programmes of reports
and analysis with information about the study process in various combinations and
sections have been developed. With 1ISVUZ introduction, the university’s study
process has become more transparent and controlled from various points of entry
into the system - by the university management (administration, academic affairs
department, registration office, institute of postgraduate education), teachers and
students.

The supervisor is completely responsible both for the level of theoretical
training of the doctoral student and for the dissertation timeliness, as well as for its
contents. Scientific consultants create all the necessary conditions for the students’
research: to provide an access to the necessary sources and resources; to help and
provide for consultations in the dissertation research implementation; to provide, if
necessary, for conducting the research work of students in third-party educational
and scientific organizations, including well-known world centers; to assist in the
preparation to publish the research results; resolve other issues arising in the course
of the research.

The SKSU has an association of university graduates, organizing interaction
with graduates and employers in the area of improving the quality of specialists
training. The department "Chemical technology of inorganic substances”
constantly conducts postgraduate support for graduates, monitoring the
portgraduate activity, providing employment in the specialty, monitoring the
implementation of a doctoral thesis in a case of untimely protection. One year after
graduation from a doctoral program, an applicant who has not defended his thesis
in time, is invited to re-submit his/her dissertation at a department scientific-and-
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technical seminar until he receives a recommendation for thesis defense. Most of
graduates of doctoral studies are universities’ lecturers in the field of "Chemistry
and Chemical Technology", including these in our university, some PhD doctors
work at industrial chemical plants.

SKSU provides information on the educational program, expected learning
outcomes, the teaching staff, students’contingent, training and employment
opportunities through the official website of the university www.ukgu.kz and
pages in social networks, the “University” newspaper, through city, regional and
republican mass media scientific journals published.

In the "News" section on the university website, the latest information on
events, achievements of the university, including CTIS Department is published.
The University’s website publishes a list of doctoral specialties, rules for
admission to doctoral studies at SKSU, the procedure for documents submission
for admission to doctoral studies, and the procedure for conducting entrance
examinations, documents on scientific activities, university international
communications, electronic-and library resources. The information is presented in
Kazakh, Russian and English. Information on educational programs is published
on the page of the department of CTIS, it is actualized yearly according to changes.
Informational-and-educational portal www.portal.ukgu.kz provides real-time
information for students on academic performance in all current disciplines of the
semester, exam schedule., There is EMCD module as a part of the ISVUZ, which
allows students to use metadata, such as syllabus, guidelines for coursework,
laboratory and practical work, examination materials, etc. An official site of
“Chemical Engineering and Biotechnology” Higher School (http://xt.ukgu.kz/ru)
contains information on CTIS department including teaching staff.

The university's website contains announcements on upcoming thesis defense
and annotations of dissertations. After defending a thesis, the full text of the
doctoral thesis is stored in the university library. The University’s website
publishes full information on Dissertation councils of SKSU: position, composition
of the dissertation council, annual work reports, video recording of the defense
procedure, etc.

The dissemination of information on the results of functioning the internal
quality assurance system, internal and external evaluation is implemented through
the following channels:

- through the official website of the university www.ukgu.kz and pages in
social networks;

- through exhibitions held at the university, graduate fairs, conferences,
round tables, forums, and other events;

- through the coverage of the university’s activities in the regional and
republican mass media: use of own television studio, printing house, the
“University” newspaper, scientific journals published, annual holding Open Days
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at faculties, social networks, cooperation with media representatives, with
government institutions of the region, participation of top management in the
discussion of current issues on television and radio.

Informing the public on the results of doctoral students’ work in carrying out
research on the thesis topic is implemented through research publications in peer-
reviewed journals with impact factors and in publications from the list of the
CCES of the MES RK, in the proceedings of international and republican scientific
conferences, testing the research results in reports on conferences and seminars,
through industrial tests at operating industrial enterprises. The contents of the
educational program “Chemical Technology of Inorganic Substances™ is discussed
at a meeting of the Committee on innovative technologies of training and
methodological provision of HS of Chemical Engineering and Biotechnology
(Minutes No. 10, 05.15.2018), reviewed by representatives of employers'
enterprises, by an expert commission and approved by the University Council
(Minutes No. 14, 29.08.2018). Reviews and expertises are attached (Annex 2).

The external quality assessment of the doctoral educational program
“Chemical Technology of Inorganic Substances” is confirmed by the specialized
accreditation of the Independent Agency for Quality Assurance in Education
(IAQAE) for compliance with the standards criteria.

SWOT-analysis of ""Effectiveness of learning outcomes on the program and
Public Information' Part

S (strengths) W (weakness)

- The demand for doctoral candidates at the labor - Weak lighting and advertising
market; specialty in the media abroad,;

- Doctoral student employment - 100%; - Insufficient popularity of the
- Improvement of EP and study process in doctoral university among users of social
studies on the basis of systematic assessment of the networks.

educational achievements of doctoral students;

- Objectivity and transparency of the process of
controlling the mastering of knowledge by doctoral
students through the ISVUZ automated information
system;

- High level of doctoral performance from admission
to graduation;

- High degree of satisfaction of students with the
quality of EP implementation;

- Informing the public on the university work through
the mass media, image products, the University official
website;

- Systematic interaction of the university with the
republican, regional and city mass media;

- Exhibitions, graduates' fairs, conferences, round
tables, forums at the regional and republican levels
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O (opportunities) T (threats)

- Support for doctoral students in employment; - High competition in the educational
- Possibility of career growth of graduates with market;

competencies that meet the requirements of the labor - Strengthening the information
market; presence of competing universities.

- The introduction of new advanced technologies and
services in training;

- Well-established network of cooperation with
international organizations, universities and schools;
-Increase the number of users of social networks in
official university accounts/

CONCLUSION

-Working Group on Specialized Accreditation of the Doctoral Education
Programme 6D072000 —Chemical Technology of Inorganic Substances of M.
Auezov South Kazakhstan State University, analyzing the goals of the educational
programme and the policy in the field of quality assurance, the state of
educational-and-methodical research activities, human resources, material and
technical base and information resources, notes the following:

- The department activity is organized in accordance with the stated mission,
as well as the strategic development plan of the university and aimed at their
implementation. The goals of the educational programme are harmonized with the
national qualifications frameworks and the Dublin descriptors.

- The department teaching staff has a high scientific potential, professional
training, considerable experience in teaching, scientific and organizational work,
possesses modern innovative, informational and educational technologies. The
leading scientists who actively participate in research in the field of chemical
technology of inorganic substances are involved to the educational process and
supervision of doctoral students.

- To improve the educational programme and ensure the quality of education
in doctoral studies, a competence approach is used. For the effective
implementation of the educational programme, the department cooperates with
leading industrial enterprises, which allows for training in accordance with the
modern requirements of the labor market, as well as with leading universities from
near and far abroad.

- The degree of qualification of doctoral students of the educational
programme and their relevance at the labor market is confirmed by results of
doctoral thesis defense and positive reviews of reviewers.
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- The structure and content of the educational programme correspond to the
established requirements for the accounting and measuring instruments of
education. Training programs are updated on permanent basis, that satisfy the
current state of the labor market. The research work of doctoral students and
teachers has an innovative focus and it is devoted to research in the field of
chemical technology of inorganic substances, processing of mineral and
technogenic raw materials.

-Under this educational programme, all the necessary conditions for
conducting fundamental and applied research, research and experimental
designing have been created. Laboratories are equipped with the latest equipment
and instruments. Students have the opportunity to conduct research at the bases of
the ESIC, in the certified laboratory of physicochemical methods of analysis
"SAPA", the testing regional engineering laboratory "CBM".

- Thus, the Educational Programme 6D072000 — Chemical technology of
inorganic substances meets the criteria of the standards of specialized accreditation
of the Independent Agency for Quality Assurance in Education.
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1. PASSPORT OF THE EDUCATIONAL PROGRAM

1.1Goals and objectives of theeducational program

The goalsof educational program(EP) correspond to the 8th level of the National Qualifications
Framework of the Republic of Kazakhstan,they are also harmonized with the Dublin descriptors, 3
cycleof a FrameworkforQualificationsoftheEuropeanHigherEducationArea, and also8 Level
(TheEuropeanQualificationsFrameworkforLifelongLearning)

Mission of M. Auezov SKSU - Formation of the intellectual elite of the country based on the
generation of new knowledgeand transformation of the university into an entrepreneurial

university.

1.1.1 Comparison of program goalswith learning outcomes

The programgoal

Learning outcomes

G1. Preparation of competitive highly
qualified specialists with methodological
knowledge in the field of innovative
research activities, capable of independent
thinking, to form and implement ideas of
scientific development in the field of
chemical  technology of inorganic
substances

LO1. Organize and plan research in the field of
technology of inorganic compounds and
electrochemical technology

LO 2. Analyze scientific information in the field of
inorganic technology using modern information
technologies and draw conclusions

LO 3. Conduct an independent scientific study,
characterized by academic integrity, based on modern
theories and methods of analysis

LO4. Competently and effectively use modern
research  methodology and demonstrate the
effectiveness of selected scientific methods

LO 5. Scientifically substantiate the optimal
technological conditions for the production of
complex and complex-mixed fertilizers, for obtaining
composite electrochemical coatings

LO 6. Independently develop a research project,
submit it for a grant competition and manage a
domestic or international research project in the field
of inorganic substances production and
electrochemical technology

LO 7. Plan, predict and coordinate tests and
implementation of developed inorganic substances
technologies in existing production facilities.

LO 8. Analyze and summarize the results of research
in the scientific report and publications, test new
scientific data at international scientific conferences
and in articles in high-ranking international scientific
journals

LO9.To substantiate and protect new scientific data
and demonstrate the practical significance of the
research results to the audience of specialists; to file
applications for the protection of intellectual property
rights to scientific discoveries and developments

LO 10. Generate your own innovative scientific ideas,




communicate your knowledge and ideas to the
scientific community, expanding the boundaries of
scientific knowledge

G2.Training of specialists fluent in state | LO 11. Have leadership and team management skills
and foreign languages, knowledge of | LO 12. Demonstrate a responsible and creative
leadership in the processes and activities | attitude to scientific and scientific-pedagogical

of the team, decision making and | activity

responsibility at the level of institutional | LO13. Plan and predict your future professional
structures, analysis, evaluation and | development

implementation of innovative ideas in the || 0 14. Freely communicate and conduct
professional and social sphere presentations in a professional environment in a
foreign language

1.1.2 Objectivesof the educational program

To achieve the goals of the educational programthe following objectives are set:

- acquisition of skills for analyzing and evaluating modern scientific theories to substantiate the
choice of the direction of scientific research;

- development of skills and skills of independent thinking and planning in order to analyze and
summarize the results of research and protect their own scientific ideas on the development of new
technologies of inorganic compounds;

- inculcation of independent skills of interaction in the scientific community, including at the
international level, in order to improve the skills in the field of technology of inorganic substances;

- development of leadership skills and autonomy, pedagogical and scientific ethics of a research
scientist.

1.2 Listofqualificationsandpositions

A degree «Doctor of Philosophy PhD»on specialty6D072000-Chemical technology of inorganic
substances is awarded to a graduate of the educational program«Chemical technology ofinorganic
substances». Doctor PhD in the specialty 6D072000-Chemical technology of inorganic substances
can occupy the following positions in research institutions, design and design organizations and
educational organizations, industrial enterprises without presenting requirements for work
experience in accordance with the industry qualifications framework"Chemical Production”,
approved on August 16 2016 (protocol No. 1):

- research scientist

- university teacher,

- leading technologist

- production manager,

- technical director

- project manager.

1.3 Qualification characteristics of the graduate of the educational program

The sphere of professional activity are scientific-research institutions of various branches of
chemical technology, chemical production of inorganic substances and compounds and higher
educational institutions by specialty profile.

Objects of professional activity

The objects of professional activity of graduates are enterprises of the chemical industry,
government bodies in the field of the organization of the chemical industry, organizations of higher
and special education, higher educational institutions by specialty profile, research institutes,
research and production institutions.



Subjects of professional activity

The subjects of the professional activity of the doctor PhD in the specialty 6D072000-Chemical
technology of inorganic substances are:

- all types of products of inorganic synthesis;

- mineral and technogenic raw materials for the production of phosphorus, ammonia, mineral
fertilizers, acids and salts;

- industrial plants and technological equipment for the production of inorganic substances and
compounds, and electrochemical technology;

- analytical instruments of research laboratories;

- research and scientific projects.

Types of professional activity

Doctor of philosophy PhD in the specialty 6D072000 - Chemical technology of inorganic
substances can perform the following professional activities:

- research activities in the field of chemical technology of inorganic substances;

- scientific and pedagogical activity in higher education institutions;

- design and organizational activities in design institutes;

- management activities.

Functions of professional activity

Doctor of philosophy PhD in the specialty 6D072000 -Chemical technology of inorganic substances
in accordance with the direction of training can perform the following functions at the objects of
professional activity:

-scientific and pedagogical activity in higher and secondary specialized educational institutions by
specialty profile;

- organization and implementation of scientific research;

- development, implementation and management of research projects in the field of production of
inorganic substances and electrochemical technology;

- development of technologies for inorganic substances and their introduction into production;

- analysis of research results and justification of the optimal technological mode of production of
complex mineral fertilizers, obtaining composite electrochemical coatings.

Directions of professional activity
Professional areas include the chemical industry of inorganic substances, science and education.

2 COMPETENCES OF AGRADUATE OF THE EDUCATIONAL PROGRAM

Competencies of a graduate of the educational program “Chemical technology of inorganic
substances” of the specialty 6D072000 - Chemical technology of inorganic substances, acquired as
a result of the development of the educational program contribute to the formation of the following
competencies:

- Universal (general, above subject) UK;

— SubjectSK.

2.1 Universal Competences

Universal competencies are characterized by the fact that the graduate has:

UC 1 — Ability to apply logical, analytical and critical thinking to solve scientific and industrial
problems;

UC 2 — Ability to apply advanced professional knowledge and skills in practice;

UC 3 — The ability to identify the scientific nature of problems in the professional field,;



UC 4 — Ability to solve problems in professional activity on the basis of expanding or
rethinking existing knowledge and professional practice;

UC 5 — The ability to assess the need for resources and plan their use in solving problems in
professional activities;

UC 6 —Demonstrate a high level of scientific training and the ability of sustained interest in
developing new ideas or processes;

UC 7 — Ability to generate ideas, predict the results of innovation;

UC 8 — Explore, develop, implement and adapt projects leading to the acquisition of new
knowledge and new solutions;

UC 9 - Responsibility for the result in the scale of the industry, the country, at the international
level and the ability to communicate authoritatively in the framework of a critical dialogue with
equal specialists in status;

UC 10 — The ability to critically evaluate and rethink accumulated experience, to reflect on
professional and social activities;

UC 11 — The ability to carry out industrial or applied activities in an international environment;

UC 12 — Ability to use regulatory and legal documents in their activities;

UC 13 - Striving for self-development and adaptation to new economic, social, political and
cultural situations.

UC 14 — Lead complex production and scientific processes.

2.2 Subject competences

Subject competences are characterized by the fact that the graduate has:

SC 1 — The ability to use theoretical and applied knowledge of relevant related disciplines
necessary for solving applied problems of various branches of chemical technology of inorganic
substances;

SC 2- Skills in analyzing and structuring the problem statement: have the skills to formulate
scientific and technical problems, to develop and implement strategic solutions in the field of the
production of inorganic compounds;

SC 3 — Skills to independently carry out a set of scientific research methods of processing
mineral raw materials, obtaining new inorganic substances and compounds;

SC 4 — The ability to organize work activities on a scientific basis, to carry out scientific
management of the creative team in the implementation of research projects;

SC5 —Knowledge of the mechanism of chemical-technological processes, current trends in the
integration and differentiation of sciences, the interpenetration of research methods;

SC 6 — The ability to analyze current trends in the development of science, technology and
production and the prospects for chemical technology of inorganic compounds;

SC7 — Skills of analysis of chemical-technological systems, raw materials and energy problems
of the industry, optimization of technological regimes, use of waste technology of inorganic
substances in related industries;

SC8-The ability to carry out scientific and scientific-pedagogical activities in the field of
chemical technology of inorganic substances;

SC9-The ability to justify and present the results of research activities at conferences of the
republican and international levels in the state and foreign languages.

2.3Interrelation of key competencieswith modules

Type of competence Formed competencies | Modules, in the study of which
competencies are formed
KP1. Competence in the field of | UC1,UC3, UC7, | Module of Professional
native and foreign languages and | UC8,UC9, UCL10, Competence Development
pedagogical skills SC1, SC4, SC9 Module of final certification




KP2. Technical competence

UC 3, UC4, UC 5, UC 7,
UC 14,SC 1, SC 2, SC 3,
SC5,SC7

Scientific substantiation of
technology

New theoretical and technological
aspects

Module of Professional
Competence Development

KP3. Learning competence

UC2, UC4, UKS, UKS,
UKS, UK10, UK12, SC
2, SC3, SC4, SC5, SC6,
SC8

Module of Professional
Competence Development

Module of final certification

KP4. Interpersonal, intercultural

and social competencies, as well as

civic competence

UC2, UCe, UC9, UC13,
SC3, SC 4, SC 6, SC 8,
SC9

Module of Professional
Communication Improvement

KP5. Additional abilities (critical
thinking, creativity, innovative
dimension, active life position)

UC1, UC4, UCe, UCS,
uC9, UC10, UC12, SC
7,SC9

Module of Professional
Competence Development

Module of final certification

2.4Relationship between learning outcomes and competencies

LO | Learning outcome (graduate must be ready) Competences

LO1 | Organize and plan research in the field of inorganic technology UC1, UC3, SC1
and electrochemical technology

LO2 | Analyze scientific information in the field of inorganic technology | UC 2, UC 5, UC
using modern information technologies and draw conclusions 11,SC 2,SC5, SC

6

LO3 | Conduct an independent scientific study, characterized by UC2, UC3, UC7,
academic integrity, based on modern theories and methods of SC1, SC2, SC5,
analysis SC6

LO4 | Competently and effectively use modern research methodology | UC2, UC5, UC6,
and demonstrate the effectiveness of selected scientific methods UC13, SC3, SC5

LO5 | Scientifically substantiate the optimal technological conditions for | UC4, UC12, SC1,
the production of complex and complex-mixed fertilizers, for SC2, SC7
obtaining composite electrochemical coatings

LO6 | Independently develop a research project, submit it for a grant UC4, UC8, UC14,
competition and manage a domestic or international research SC3, SC6,
project in the field of inorganic substances production and
electrochemical technology

LO7 | Plan, predict and coordinate the testing and implementation of UC1, UC11, UC14,
developed technologies of inorganic substances in existing SC3, SC4, SC5,
industries

LO8 | Analyze and summarize the results of research in a scientific UC1, UC3, UCS,
report and publications, test new scientific data at international UC11, UC12, SC2,
scientific conferences and articles in high-ranking international SC3, SC7, SC9
scientific journals

LO9 | To substantiate and protect new scientific data and demonstrate UC2, UC3, UC6,
the practical significance of the research results to the audience of UCS8, SC1, SC3,
specialists; to file applications for the protection of intellectual SC5
property rights to scientific discoveries and developments




LO10 | Generate your own innovative scientific ideas, communicate your | UC7, UC9, UC11,
knowledge and ideas to the scientific community, expanding the UC13, UC14, SC1,
boundaries of scientific knowledge SC2

LO11 | Have leadership and team management skills ucC 2, UC 6,

UC14,SC4
LO12 | Demonstrate a responsible and creative attitude to scientific and uC 6, UC 8, uUC
scientific-pedagogical activity 12, UC 13, SC2,
SC4, SC6
LO13 | Plan and predict your future professional development VK7, YK10, YK13,
SC?2

LO14 | Freely communicate and conduct presentations in a professional VK6, YK9, VK11,

environment in a foreign language SC9

2.5The relationship of learning outcomes and modules

Module name LO1|LO2|LO(LO|LO|LO|LO|L|L [LO|LO|LO]|LOLLO1
314|5|6|7]|0|O|10|111| 2 | 3| 4
819

Scientific substantiation of D@ I ™D D P> g )
technology
New theoretical and| ‘P D|IDNO® A
technological aspects
Professional competency D DO DI2)D QO DDI DD
development module
Module final certification DL D@D DIDOIO® D DD

Designations:

1. isthe essence of the module .

2 is the core issue of the module 9,
3. deepens b,

4. affected ™

3. Providing professional practices: their types, main typical places of organization and
conduct, evaluation of results

Pedagogical practice

The purpose pedagogical practice of postgraduate education is the preparation of a future
teacher for scientific and pedagogical activity in a higher educational institution, the development of
his pedagogical culture, the acquisition and consolidation of practical skills in the implementation
of the educational process in higher education, including the teaching of special disciplines, the
organization of educational activities of undergraduate students and graduate, scientific and
methodical work on the subject. The bases of practice are universities and departments on the
profile of the educational program.

Acquired skills and competencies

—Ability to apply logical, analytical and critical thinking to solve scientific and industrial
problems;

- Ability to apply advanced professional knowledge and skills in practice;

- Demonstrate a high level of scientific training and the ability of sustained interest in
developing new ideas or processes;



- The ability to organize work activities on a scientific basis, to carry out scientific
management of the creative team in the implementation of research projects;

- The ability to carry out scientific and scientific-pedagogical activities in the field of
chemical technology of inorganic substances;

- Ability to develop educational and methodological documentation for the educational
process in a special discipline;

- Possession of modern educational technologies, ways of enhancing learning activities, the
basic principles of the educational process on the credit technology of teaching in higher education
with the specifics of interaction in the "student-teacher" system.

Research practice

The purpose of the research practice of doctoral students is the study of the latest theoretical,
methodological and technological achievements of domestic and foreign science, the consolidation
of practical skills, the use of modern methods of collecting, processing and interpreting
experimental data in the dissertation research.

Base research practice.Research practice is organized by the Department of Chemical
Technology of Inorganic Substances under the relevant agreements with leading enterprises and
research and design institutes, leading universities in the specialty profile, accredited research
centers and laboratories.

Acquired skills and competencies:

- The ability to identify the scientific nature of the problems in the professional field;

- Possession of the skills of analyzing and structuring the problem statement: have skills in
formulating scientific and technical problems, in developing and implementing strategic solutions in
the field of the production of inorganic compounds;

- The ability to analyze current trends in the development of science, technology and
production and the prospects for chemical technology of inorganic compounds;

- The ability to carry out scientific and scientific-pedagogical activities in the field of
chemical technology of inorganic substances;

- Ability to substantiate and present the results of research activities at conferences of the
republican and international levels in the state and foreign languages;

- Possession of modern methods of organizing and conducting research;

- Possession of modern methods of analysis and interpretation of research results.

Functions of research practice managers from the university and the enterprise:

- provide qualified scientific guidance;

- constantly monitor the progress of research work of the doctoral candidate, check and
approve the entries in the practice diary; in the current reports of the doctoral candidate to the head
to give an objective assessment of the work done;

- to facilitate in every way the collection of doctoral scientific information in the internship at
the enterprise.

An enterprise or organization in every possible way assists a doctoral candidate in gathering
information, selecting materials, computer software for his work, drawing up a report and sections
of a doctoral dissertation. The doctoral student should be provided with archives, libraries,
laboratories of chemical plants.



4. CONTENTS OF EDUCATIONAL PROGRAM

Module name Formed competencies CreditsE Study period Module components Cycle of Component form of
CTS discipline control
1. Specialty modules
Scientific knowledge and understanding: Innovative technology of inorganic substances BD cC exam
substantiation of | demonstrate knowledge of the mechanism of chemical-technological 5 1 semester
technology processes, current trends in the integration and differentiation of sciences,
the interpenetration of research methods; 5 1semester | Research methodology PD EC exam
application of knowledge and understanding:
apply the methods of logical and critical thinking to solve scientific and
industrial problems; 1 semester Optimization of chemical-and- PD EC exam
analyze current trends in the development of science, technology and technological processes
production and the prospects for chemical technology of inorganic
compounds;
communication skills:
organize work activities on a scientific basis.
New theoretical and [knowledge and understanding: 5 1 semester Management of scientific projects of PD EC exam
technological aspects | demonstrate a high level of scientific training and the ability of sustained inorganic compounds’ productions
applctionof knowdede and ndersanding: Fsemestr | Management of scientific projects of E e
use the theoretical and applied knowledge of relevant related disciplines electrochemical productions
necessary for solving applied problems of various branches of chemical 6 1 semester Modern technology complex-mixed PD EC exam
technology of inorganic substances; apply methods of analysis and fertilizers
structuring of the technical formulation of the problem;
formation of judgments: 1 semester The latest advances in applied PD EC exam
identify the scientific nature of the problems in the professional field; electrochemistry
fjetermlpe the needs .of society in the production of chemical technology of 6 1 semester Technology of nitric acid processing of PD EC exam
inorganic substances; i
o o phosphate raw materials
communication skills:
to carry out scientific leadership of the creative team in the implementation 1 semester New methods for producing composite PD EC éxam
of research projects; to lead complex industrial and scientific processes coatings
learning skills or learning ability:
Skills of analysis of chemical-technological systems, raw materials and
energy problems of the industry, optimization of technological regimes, use
of waste technology of inorganic substances in related industries;
explore, develop, implement and adapt projects leading to new knowledge
and new solutions.
2. Additional modules beyond qualifications
Professional knowledge and understanding: 3 Pedagogical practice Differential
Competency demonstrate knowledge of the mechanism of chemical-technological 1 semester check
Development Module | hrocesses, current trends in the integration and differentiation of sciences, 6 Pedagogical practice Differential
the interpenetration of research methods; 2 semester check
application of knowledge and understanding: 17 3 semester Research practice Differential
independently carry out a complex of scientific research on methods for check
processing mineral raw materials, obtaining new inorganic substances and 115 2-6 Doctoral research Report

semester




compounds;

be able to solve problems in professional activities based on the expansion
or rethinking of existing knowledge and professional practice;

formation of judgments:

be able to assess the need for resources and plan their use in solving
problems in professional activities

communication skills:

substantiate and present the results of research activities at conferences of
the republican and international levels in the state and foreign languages;
learning skills or learning ability:

independently carry out scientific and pedagogical activities in the field of
chemical technology of inorganic substances.

Module
certification

final

knowledge and understanding:

possess knowledge of theoretical and applied knowledge of relevant related
disciplines necessary for solving applied problems of various branches of
chemical technology of inorganic substances;

demonstrate a high level of scientific training and the ability of sustained
interest in developing new ideas or processes;

application of knowledge and understanding:

apply logical, analytical and conceptual thinking to solve scientific and
industrial problems;

to critically evaluate and rethink the accumulated experience, to reflect on
professional and social activities;

formation of judgments:

analyze current trends in the development of science, technology and
production and the prospects for chemical technology of inorganic
compounds; determine the needs of society for the products of chemical
technology of inorganic substances;

communication skills:

Responsibility for the result on the scale of the industry, the country, at the
international level and the ability to communicate authoritatively in the
framework of a critical dialogue with equal specialists in status;

substantiate and present the results of research activities at conferences of
the republican and international levels in the state and foreign languages.

12

6 semester

Doctoral thesis and defense

Protection




5.SUMMARY TABLE REFLECTING THE VOLUME OF COMPLETED CREDITS UNDER THE EDUCATIONAL PROGRAM

MODULES
The Number of credits ECTS
number of Number
studied
Course The disciplines
of |[Semest number of SRWD Total
Study er | completed . . Doctoral hours
modules Theoretical Pedagogical Research dissertation Graduated
CC | EC - ) . Total exam
training practice practice and defense pass
1 1 5 1 4 27 3 30 900 5 1
2 6 24 30 900 1
5 3 17 13 30 900 1
4 30 30 900
3 5 30 30 900
5 18 12 30 | 900
total | 1] 4| 27 [ 9 [ 17 | 15 | 12 | 180 | 5400 | 5 | 3




6.FORM FOR MODULE DESCRIPTION

Moduletitle

Scientific substantiation of technology

Components:

1) Innovative technologies of inorganic substances

2) Research methodology

3) Optimization of chemical-technological substances

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Specialty module

Level of module

PhD doctoral studies

Number of credits

For the entire 1) Innovative technologies of inorganic substances:5
module: 10 ECTS | ECTS (Lectures -2, practical classes - 3);

2) Research methodology: 5 ECTS (Lectures -2,
practical classes - 3);

3) Optimization of chemical-technological substances:
5 ECTS (Lectures - 2, practicalclasses - 3);

Semesters

1 semester

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module postrequisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense

Module contents

1) Innovative technologies of inorganic substances. The modern level of
development of technology of inorganic substances in Kazakhstan. Production
of mineral fertilizers with improved properties based on new types of raw
materials. The main directions of improvement of technology of liquid
complex fertilizers and suspended complex fertilizers.

Improving the technology and equipment for wet-process phosphoric acid
production. Complex technologies for processing solid waste of phosphorus
production. New ways to process phosphoric slag, cottrel dust and sludge.
Processing of non-conditional raw materials. Reducing the coke dependence
of phosporus production. Analysis and evaluation of various theoretical
concepts in the field of research of innovative technologies for processing
non-standard raw materials.

2)Research  Methodology.Principlesofscientificcognition.  Methods  of
scientific research. Empiricalandtheoreticalcognition. Means of scientific
research:  linguistic, logical, informational, = material-and-technical,
mathematical. The conceptual phase of research design: design of the research,
revealing the scientific contradiction. Incompleteness of the subject area
investigation, revealing the mismatch of theories of the relevant subject area.
Principles of analytical literary research of a subject area, application of
information technologies for studying a scientific direction. Principles of
scientific electronic library operation. The use of various databases for
scientific data collection and their analysis, compiling a list of bibliographies
on the theme of scientific research. Analysis and systematization of literature
data.Formulation of the research problem based on the revealed contradiction.
Assessment of the problem and justification of the research
urgency.Construction of research hypotheses, creation of a program
(methodology) of research. Planning of individual and collective scientific
research.Technological phase of research design. Experimental work. Criteria
of scientific research effectiveness: scientific novelty, practical significance,
theoretical significance. The stage of research results’ formatting, approbation
of its results, their literary design and publication. Scientificstyleofwork.
Cultureofscientificcitation. Principles of scientific research ethics in the
preparation of scientific report, abstract, paper, thesis. Specificity of scientific
paper preparation to peer-reviewed journals. Reflexive phase of scientific




research. Presentation of scientific research results. Features of preparation of
the speech with a scientific report.

3) Optimization of chemical-technological processes. Chemical-
technological processes and systems, their characteristic technical and
economic indicators. Tasks of system analysis and optimization of chemical-
technological processes and chemical-technological systems. Principles of
process management and systems. Systems of regulation and control of
technological processes. Methods of optimization of processes and systems of
chemical technology.Mathematical programming. Calculation of material and
energy balances, technical and economic indicators of the processes and
systems of chemical technology. Multi-level optimization of processes and
systems of chemical technology. Simulation of chemical and technological
processes. The value of modeling research and design of chemical-
technological processes. The method of generalized variables (basic similarity
theory). Transformations of differential equations by similarity methods.

Learning outcomes

After studying the module, the student should be able to:

- analyze, evaluate and compare various theoretical concepts in the field of
research and draw conclusions;

- conduct an independent scientific study, characterized by academic integrity,
on the basis of modern theories and methods of analysis;

- generate their own new scientific ideas, communicate their knowledge and
ideas to the scientific community, expanding the boundaries of scientific
knowledge;

- apply the skills of scientific referencing and quoting when publishing
articles, theses and reports on research;

- work effectively with modern printed and electronic sources of scientific
information;

- analyze and apply the results of scientific research in practical professional
activities;

- scientifically substantiate the optimal technological regimes of inorganic
production;

- plan and forecast their further professional development.

Finalcontrol Exam
Module duration 1 semester
Update date 30.06.2018
Module components
Moduletitle Innovative technologies of inorganic substances

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Specialty module

Level of module

PhD doctoral studies

Number of hours/week

3

Number of credits

5 ECTS (Lectures -2, practical classes - 3)

Form of training Fulltime
Semester 1 semester
Number of students 12

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module post requisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense




Module contents

Lecture classes: The modern level of development of technology of
inorganic substances in Kazakhstan. Production of mineral fertilizers with
improved properties based on new types of raw materials. The main directions
of improvement of technology of liquid complex fertilizers and suspended
complex fertilizers. Improving the technology and equipment for wet-process
phosphoric acid production. Obtaining pure phosphoric acid and derivatives
based onit.  Complex technologies for processing solid waste of phosphorus
production. New ways to process phosphoric slag, cottrel dust and sludge.
Processing of non-conditional raw materials. Reducing the coke dependence
of phosporus production. Analysis and evaluation of various theoretical
concepts in the field of research of innovative technologiesfor processing non-
standard raw materials. Evaluation of scientific research based on modern
methods of analysis.

Practical classes: Methods for calculating the change in heat capacity for
complex systems using the modern complex program "Astra". Calculation of
the thermal effect of physico-chemical transformations by the method of
Landia and Lantimore. Calculation of changes in the entropy of isobaric
processes and Gibbs free energy wusing a PC using the
OutkumpuHSCChemistry program 5.1. Graphic calculation of the equilibrium
constant of physicochemical transformations. The use of equations for the
kinetic studies of chemical reactions. Graphic dependences of the degree of
conversion on temperature and duration and the calculation of the apparent
activation energy.

Learning outcomes

After studying the module, the student should be able to:

- analyze, evaluate and compare various theoretical concepts in the field of
research and draw conclusions;

- conduct an independent scientific study, characterized by academic integrity,
based on modern theories and methods of analysis;

- generate their own new scientific ideas, communicate their knowledge and
ideas to the scientific community, expanding the boundaries of scientific
knowledge;

- choose and effectively use modern research methodology;

- plan and predict your further professional development.

Finalcontrol

Exam

Current control forms

Mid-term control in the form of DSSDS, practical calculations

Module duration 1 semester
Recommended textbooks 1. C. TneyoBa, A.TneyoB. KomrutekcHas nepepaboTka METaUTypruyecKux M
HepTeXUMHUYECKUX  0TX0m0B. Monorpadgus. — I[Hemvkent: HOKIY

nM.M.Ayn308Ba, 2014. — 321 c.

2. KanracoB K.T., UckanmupoB M.3., Aitbanaea K./I., Anrees T.A., HoBuk
A.M., XKanracoBa JI.M. CoBpeMeHHbIC TEXHOIOTUH TI€PepabOTKH MHUHEPAILHOTO
coipbs. Yuebuuk. — [Iermkent: FOKI'Y um. M. Aye3ona, 2015r.

3. Tneyosa C.T., XKynmebaesa C.E., TneyoB A.C., CuxwsimbaeBa XK.
BbezoTxonnas texnonorus. Yuebnoenocodue. — Anmarsl: Hypaiinpunrcepsuc,
2015. - 195 c.

4. CavaniF. etal. Sustainable Industrial Chemistry. Principles, Tools and Industrial
Examples.- Wiley. 2009.- 623 p.

5. XKanracor K., UckangupoB M.3., Caxu M.C., AnteeB T.A.OHepkacinTik
XUMUSUIBIK JKOHE MeXaHUKabIK mpoiiectep/Okynsik.  —IIIbIMKEHT: M.oye3oB
ateiaarsl OKMY, 2016.

6. C.Tneyosa, A.Tneyos, X.Antei0aes, ¥Y.HazapOek. PecypcocOeperaromiue
TEXHOJIOTHH TepepaboTKU TEXHOTEHHBIX OTXOJOB. YueOHOe mocolue. —
emvkent: FOKT'Y um.M.Aya308Ba, 2016. — 262 c.

Update date

30.06.2018



https://www.twirpx.com/file/416098/
https://www.twirpx.com/file/416098/

Moduletitle

Research methodology

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Specialty module

Level of module

PhD doctoral studies

Number of hours/week

3

Number of credits

5 ECTS (Lectures -2, practical classes - 3)

Form of training Fulltime
Semester 1 semester
Number of students 12

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module post requisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense

Module contents

Lecture classes: Principlesofscientificcognition. Methods of scientific
research. Empiricalandtheoreticalcognition. Means of scientific research:
linguistic, logical, informational, material-and-technical, mathematical.The
conceptual phase of research design: design of the research, revealing the
scientific contradiction. Incompleteness of the subject area investigation,
revealing the mismatch of theories of the relevant subject area. Principles of
analytical literary research of a subject area, application of information
technologies for studying a scientific direction. Principles of scientific
electronic library operation. The use of various databases for scientific data
collection and their analysis, compiling a list of bibliographies on the theme of
scientific research. Analysis and systematization of literature data.Formulation
of the research problem based on the revealed contradiction. Assessment of
the problem and justification of the research urgency.Construction of research
hypotheses, creation of a program (methodology) of research. Planning of
individual and collective scientific research. Technological phase of research
design. Experimental work. Criteria of scientific research effectiveness:
scientific novelty, practical significance, theoretical significance. The stage of
research results’ formatting, approbation of its results, their literary design and
publication. Scientificstyleofwork. Cultureofscientificcitation. Principles of
scientific research ethics in the preparation of scientific report, abstract, paper,
thesis. Specificity of scientific paper preparation to peer-reviewed journals.
Reflexive phase of scientific research. Presentation of scientific research
results. Features of preparation of the speech with a scientific report.

Practical classes:Logicandstagesofresearchwork. Basic methods of searching
and analyzing scientific information.Methods of working with catalogs,
Internet resources and electronic databases.Scientific workshop on the
scientific literature search in the library. Work with the state rubricator
(subject heading list) of scientific-and-technical information.Analysis of
scientific-and-researchinformationon the research theme. Group project for
choosing the most effective production method. Working procedure on the
research manuscript, the features of preparation and design. Execution of
reference bibliographical aids. Analysis of paper structure and content on the
direction "Chemical technology of inorganic substances".Procedure of
preparation of reports and presentations.Discussion and testing of scientific
results. Application writing for patenting of intellectual property.Preparation
and defense of a written review on modern research areas in the field of
chemical technology of inorganic substances.Rules and standards for the
execution of research work reports, theses of papers, articles, synopses of a
thesis.

Learning outcomes

After studying the module, the student should be able to:
- applythemethodologyofscientific research in education;
- possess modernmethodsofscientificresearch;




- apply the skills of scientific abstracting and quoting when publishing papers,
abstracts and reports on scientific research;

- effectively work with modern printed and electronic sources of scientific
information;

- put to an evaluation test ofscientificresearchresults;

- conduct an independent scientific research in accordance with main phases
of the research work;

- analyze and apply scientific research results in practical professional
activities.

Finalcontrol

Exam

Current control forms

Mid-termcontrolintheformofDSSDS, reportonthe research, bibliography

Module duration

1 semester

Recommended textbooks

1. HoBukoB A.M.. MeTomonorust HAy4YHOTO UCCIIEAOBAHUS: y4e0.- METOI.
mocooue/A. M. Hoeuxkos, /1. A. HoBukos.- M.:JIMBPOKOM, 2010.-280 c.

2. Jlanuna, O.A. MeTo10JIorn4ecKiue OCHOBBI HAYYHOTO UCCIIC/IOBAHMUS:
yueb.-metof. mocobue.— Upkyrck:M3n-so UT'Y, 2016. —123 c.

3. [Nomukapnos B.C., [lonukapmiosa E.B., [lonukaprioBa B.A. Metomonorus
Hay4YHbIX HccienoBanuii. // HayuHo-o0pa3oBaTenbHbIMH HEHTP
«Metopmonoruueckue mpoodaeMbl HayYHBIX UCCIeI0BaHMit». -PocToB-Ha-/{oHy,
2014.- 96 c.

4. PenkxoB U.b. OCHOBBI HAyYHBIX HCCIIEIOBAHHUNA U M300pETaTENbCTBA!
yuebHoe nocobue A By30B /M.b. PeokkoB. — Cankr-IletepOypr.: Jlans,
2012. - 222 c.

5. JIe6enes, C.A. MeTomosiorust Hay9YHOTO TIO3HAHUS [ DNEeKTPOHHBIN pecypc] :
yuaeoHoe ocobme / JIebeneB C.A. - M. : UzmatenscTBo HOpaiit, 2016. - 153 c.
6. C.R. Kothari. ResearchMethodology. Methods & Technigues. — New Age
International (P) Limited, Publishes, 2004. — 414p.

7. Ranjit Kumar. Research Methodology: A step-by-step guide for beginners.
— Sage: Los Angeles/ London/ New Delhi/ Singapore/ Washington DC, 2011.

— 366p.
Update date 30.06.2018
Moduletitle Optimization of chemical-technological substances

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Specialty module

Level of module

PhD doctoral studies

Number of hours/week

3

Number of credits

5 ECTS (Lectures -2, practical classes - 3)

Form of training Fulltime
Semester 1 semester
Number of students 12

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module post requisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense

Module contents

Lecture classes: Chemical-technological processes and systems, their
characteristic technical and economic indicators. Tasks of system analysis and
optimization of chemical-technological processes and chemical-technological
systems. Principles of process management and systems. Systems of
regulation and control of technological processes. Methods of optimization of
processes and systems of chemical technology.
Analytical methods. Mathematical programming. Gradient methods. Principle
maximum. Calculation of material and energy balances, technical and



http://elibrary.ru/item.asp?id=22284351
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economic indicators of the processes and systems of chemical technology.
Analysis and synthesis of calculated information. Multi-level optimization of
processes and systems of chemical technology. Simulation of chemical and
technological processes. The value of modeling research and design of
chemical-technological processes. Physical and mathematical modeling.
Analytical and statistical methods for processing experimental data. Features
of the use of computer mathematical systems in solving standard problems in
the technology of inorganic substances. The method of generalized variables
(basic similarity theory). Criteria (numbers) of similarity. Transformations of
differential equations by similarity methods. Generalized criterial equations.
Dimensionanalysis.

Practical classes: Analysis and synthesis of complex technological processes.
Calculation of material and energy balances, technical and economic
indicators of the processes and systems of chemical technology. Analysis and
synthesis of calculation results. Multi-level optimization of processes and
systems of chemical technology.

Learning outcomes

After studying the module, the student should be able to:

- to analyze and synthesize the studied chemical-technological systems, to
operate with the principles of the systems approach in solving problems of
mathematical modeling of technological processes;

- scientifically substantiate the optimal technological regimes of inorganic
production;

- apply the principles of regulation and management of technological
processes, various methods of modeling research to optimize the processes
and systems of chemical technology.

- to conduct an independent scientific study, characterized by academic
integrity, based on modern theories and methods of analysis;

- generate their own new scientific ideas, communicate their knowledge and
ideas to the scientific community, expanding the boundaries of scientific
knowledge;

- plan and forecast their further professional development.

Finalcontrol

Exam

Current control forms

Mid-term control in the form of DSSDS, practical calculations, compilation of a
mathematical model of the process under study

Module duration

1 semester

Recommended textbooks

1. boukapes B.B. Ontumuzanus XMMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB:
Vuebnoe mocodbue. — Tomek: U3n. TITY, 2014.-264c.

2. IxxaamynnaeBa XK. K. XUMHSITBIK TEXHOIOTHSIHBIH TEOPHUSUIIBIK HET13/1epi.
Oky Kkypainsl. - AnMatsl: DBepo, 2015. - 188 6.

3. lllutos, N.H. Beenenne B meroas! ontumu3aiuu. / M.H. lutos. - M.:
Bricmras mmxosa, 2008. - 206 c.

4. Seitmagzimova G.M. General chemical technology. Textbook.— Ministry of
Education and Science of RK: Association of HEU, 2017. — 270p.

5. CumnseB H. U. Teopus mimaHupoBaHUs SKCIIEPUMEHTA U aHAIH3
CTaTHCTUYECKHX JIAaHHBIX: y4e0. mocobue. - Mocksa: HOpaiit, 2011. - 399 c.

Update date

30.06.2018




Moduletitle

New theoretical and technological aspects

Components:

1) Management of scientific projects of inorganic compounds’ productions
2) Management of scientific projects of electrochemical production

3) Modern technologies of complex-mixed fertilizers

4) The latest advances in applied electrochemistry

5) Technology of nitric acid processing of phosphate raw materials

6) New methods for producing composite coatings

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Moduleof “Chemicaltechnologyofinorganic substances” trajectory

Level of module

PhD doctorate

Number of credits

For the entire 1) Management of scientific projects of inorganic
module: 17 ECTS | compounds’ productions: 5 ECTS (Lectures -3, practical
classes - 2);

1) Management of scientific projects of electrochemical
production: 5 ECTS (Lectures -3, practical classes - 2);

2) Modern technologies of complex-mixed fertilizers: 6
ECTS (Lectures -3, practical classes - 3);

2) The latest advances in applied electrochemistry: 6
ECTS (Lectures -3, practical classes - 3);

3) Technology of nitric acid processing of phosphate
raw materials: 6 ECTS (Lectures -3, practical classes - 3);

3) New methods for producing composite coatings: 6
ECTS (Lectures -3, practical classes - 3).

Semesters

1 cemecTp

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module postrequisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense

Module contents

1) Management of scientific projects of inorganic compounds’
productions. The basic principles of the preparation of research projects at a
national or international competition of research in the direction of the
production of inorganic compounds. Scientific programs as a form of policy in
the field of education and science of Kazakhstan. Determination of the field of
scientific research. Preparation of tender documentation for grant funding of
research. Justification of the relevance of the research project. Personnel and
communications project management. Estimated financial calculations of the
cost of work. Scheduling and organization of the project monitoring system.
Gantt chart development.Project risk management. Material and technical
preparation of the project. Expected results, areas of application of the results
of scientific and technical activities. Examination of scientific projects.
Quality management, project cost management, subject area management,
time management, contract management and procurement. Control and
regulation of the project, evaluation of the effectiveness of research work.

2) Management of scientific projects of electrochemical productions. The
basic principles of the preparation of research projects at a national or
international competition of research in the field of electrochemical
technology. Scientific programs as a form of policy in the field of education
and science of Kazakhstan. The definition of the field of science. Preparation
of tender documentation for grant funding of research. Justification of the
relevance of the research project. Personnel and communications project
management.

Estimated financial calculations of the cost of work. Scheduling and
organization of the project monitoring system. Gantt chart development.
Project risk management. Material and technical preparation of the project.




Expected results, areas of application of the results of scientific and technical
activities. Examination of scientific projects. Quality management, project
cost management, subject area management, time management, contract
management and procurement. Control and regulation of the project,
evaluation of the effectiveness of research work.

3)Modern technologies of complex-mixed fertilizers. Trends in the
development of the production of complex-mixed mineral fertilizers. Dry
mixing. Production of fertilizer mixtures based on the principle of
compatibility of fertilizer components. Calculation of the composition of
fertilizer mixtures to obtain mixed fertilizers according to the diagram of a
three-component system. Complex-mixed fertilizers based on phosphoric acid
and nitric acid decomposition of natural phosphates. Selection of optimal
technological regimes for obtaining nitroammophos and nitroammofoski,
nitrophos and nitrophoska, carboammfoski. Liquid and suspended compound
fertilizers. Modern technologies for producing mixed fertilizers with the use of
chemical production wastes containing trace elements, low-grade phosphate
raw materials and additives that improve the quality of mineral fertilizers.

4)The latest advances in applied electrochemistry: Advances in applied
electrochemistry. The influence of the composition of the solutions,
temperature and impurities on the quality and structure of the cathode metal
sediment. New methods of cleaning and regeneration of solutions. Current
output in the solution circulation system. The formation of sludge and its
processing. Modern galvanic cells and batteries. Theory of work and electrode
processes during charging and discharging. Prospects and value of fuel cells.
Modern methods of applying protective and decorative coatings.
Technological parameters of galvanic galvanizing processes, cadmium plating
and copper plating. Coating of noble metals (silver, gilding). Hydrometallurgy
of zinc and cadmium. Innovative methods of recycling waste electrochemical
processes. The advantages of chemical coatings, the application of metallic
coatings on dielectric materials.

5)Technology of nitric acid processing of phosphate raw
materials.Theoretical basis of nitric acid processing of natural phosphates.
The effect of decomposition temperature, concentration and norms of nitric
acid on the degree of extraction of P205 from phosphates. The kinetics of the
decomposition of phosphates by nitric acid. The influence of the degree of
grinding of phosphate and mixing of reagents on the degree of extraction of
P205. Isolation of nitric acid solution of fluoride compounds, phosphates of
rare-earth elements. Ways to remove excess calcium from nitric acid extracts.
Nitrogen-carbonate method of processing nitric acid extract. Technological
schemes for the production of nitrophosphate nitric-sulfuric acid and nitrogen-
sulfate methods, their distinctive features. Advantages of the nitrogen-
phosphoric acid method of decomposition of phosphate raw materials.
Features of the production of azophoska according to the method with the
polythermal crystallization of calcium nitrate. Methods of processing nitric
acid extracts into mineral fertilizers, the mechanism and chemistry of
ammonization of extracts. Advantages and disadvantages of nitric acid
processing of low-grade Karatau phosphorites.

6)New methods for producing compositecoatings.Modern methods of
preparing the surface of metal products before applying composite coatings.
Classes and types of modern composite materials. Basic information of
composite electrochemical and chemical coatings. Physico-chemical basis of
the production of new composite coatings. The mechanism of
electrocrystallization and the current state of composite coatings. Effect of
electrolyte composition on the structure of new composite coatings. Factors
affecting the production of composite coatings. Composite and multilayer
coatings. The main types of composite coatings. Composite coatings based on




nickel, copper and chromium.

Learning outcomes

After studying the module, the student should be able to:

- independently develop a research project in the field of production of
inorganic substances and electrochemical technology and submit it to a
domestic or international competition for grant financing;

- organize, plan and monitor the implementation of a scientific project in the
field of technology of inorganic compounds;

- creatively solve the problematic issues of the production of difficult-mixed
mineral fertilizers;

- to improve the existing production for the processing of mineral and
technogenic raw materials into complex-mixed fertilizers;

- apply knowledge of the basic laws of nitric acid processing of natural
phosphates to select the technological parameters of the production of
complex mineral fertilizers;

- offer effective ways of processing nitric acid extracts, taking into account the
composition of phosphate raw materials;

- apply knowledge of laws and technologies of electroplating processes in
future professional activities;

- compare the laws and regime parameters of electrochemical and chemical
processes;

- choose a rational technological scheme of electrochemical production.

Finalcontrol Exam
Module duration 1 semester
Update date 30.06.2018
Module components
Moduletitle Management of scientific projects of inorganic compounds’ productions

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Moduleof “Chemicaltechnologyofinorganic substances” trajectory

Level of module

PhD doctorate

Number of hours/week 3

Number of credits 5 ECTS (Jlekuu — 2 KZ, npaktuueckue — 1 KZ);
Form of training Fulltime

Semester 1 semester

Number of students 12

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module post requisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense

Module contents

Lectures: Basic principles for the preparation of research projects at a national
or international competition of scientific research. Scientific programs as a
form of policy in the field of education and science of Kazakhstan. Scientific
funds, their characteristics. Foreign and domestic funds supporting research
projects. Rules for submitting applications for the competition NIR.
Determining the field of scientific research in the production of inorganic
compounds. Type of research, the choice of the priority of the development of
science, which is applied for participation in the competition of scientific
projects.The name of the specialized scientific direction. Individual and
collective projects. Preparation of tender documentation for grant funding of
research. Justification of the relevance of the research project. Human resource
management and project communications: research team and research
environment. Estimated financial calculations of the cost of work. Scheduling




and organization of the project monitoring system. Gantt chart development.
Project risk management. Material and technical preparation of the project.
Expected results, areas of application of the results of scientific and technical
activities. Examination of scientific projects. Information technology project
management. Quality management, project cost management, subject area
management, time management, contract and supply management. Corporate
project management system. Control and regulation of the project, evaluation
of the effectiveness of research work. The procedure for the preparation and
registration of interim and final reports on the project topic in the NCSTE.
Registration of the results of scientific and technical activities.

Practical classes: Preparation of tender documentation for grant financing.
The purpose and objectives of the project. Creation and development of the
project team. Development of the project concept. Research methods and
ethical issues. Drawing up a schedule of research. The calculation of the costs
of the project. The calculation of the payroll of performers, the staffing, the
calculation of the consumption of materials, electricity, travel expenses and
others. Procurement Project Management. Planning, formulation of tasks for
the performers, monitoring of the project, analysis of the results of research.
Project life cycles. Risk planning. Monitoring the progress of the project
implementation method mastered. Essay "The balance of interests of
stakeholders at the completion of the project.”

Learning outcomes

After studying the module, the student should be able to:

- independently develop a research project in the field of production of
inorganic substances and submit it to a domestic or international competition
for grant financing;

- organize, plan and monitor research in the field of technology of inorganic
compounds;

- summarize and analyze the results of research in the report on a research
project carried out within the framework of grant financing;

- generate your own new scientific ideas, communicate your ideas and
research results to the scientific community in scientific publications in rating
journals and in speeches at international scientific conferences, symposia,
congresses;

- test new and improved technologies of inorganic substances on an
industrial scale.

Finalcontrol

Exam

Current control forms

Mid-termcontrolintheformofDSSDS, oral test on the design theme,
development of an application for research project grant financing on the
doctoral thesis topic.

Module duration

1 semester

Recommended textbooks

1. PomanoBa, M. B. Ympasnenue npoexkramu: yuyeOHoe mocobue - M. :MJ]
"OOPYM": UHDOPA-M, 2014. - 256 c.

2. 3apenkos, B. A. Ynpagsnenue npoekramu: yueO. nmocobue / B. A. 3apeHkos.
—2-e w3a. — M. : Usn-Bo ACB, 2006.

3. Project Management Resource Center [Electronic resource]. — Mode of
access: http://www.allpm.com, free.

4. AOppiranmapoBa C.b., AgunoBa A.M. YmpaBneHue TocydapCTBEHHBIMU
npoektamu u nporpammamu //Becthuk KasHY. — 2015. - Ne4 (110) — C. 52-
57..

5. International Project Management Association [Electronic resource]. —
Mode of access: http://www.ipma.ch, free.

6. MexyHapoIHBIH cTaHAapT Mo yIpasieHuto nmpoekramu ISO 21500:2012 —
GuidanceonprojectmanagementISO, 2012. - 36c¢.

7. KoHKypcHas HOKyMEHTanus IO TOCYAApCTBEHHBIM 3aKyNKaM YCIyT
croco0OM KOHKypca 1Mo OTOOpY Hay4yHBIX IMPOEKTOB IO NPEIOCTABICHHIO
TPAaHTOB JUI  BBINOJHEHHWS WHUIMATHBHBIX M PHCKOBBIX  HAYYHBIX




uccienoBanuii u paspadorok - http:// www.scedu.kz
8. TOCT 7.32-2001. OTueT 0 HayYHO-HCCIIEOBATENLCKON paboTe: CTPYKTypa
u mipaBria oopmirenns. — Murck, 20006.

Update date

30.06.2018

Moduletitle

Management of scientific projects of electrochemical productions

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Moduleof “Chemicaltechnologyofinorganic substances” trajectory

Level of module

PhD doctorate

Number of hours/week

3

Number of credits

5 ECTS (Lectures - 3, practical classes - 2)

Form of training Fulltime
Semester 1 semester
Number of students 12

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module post requisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense

Module contents

Lectures: Basic principles for the preparation of research projects at a national
or international competition of scientific research. Scientific programs as a
form of policy in the field of education and science of Kazakhstan. Scientific
funds, their characteristics. Foreign and domestic funds supporting research
projects. Rules for submitting applications for the competition NIR.
Determination of the field of scientific research in the field of electrochemical
production. Type of research, the choice of the priority of the development of
science, which is applied for participation in the competition of scientific
projects. The name of the specialized scientific direction. Individual and
collective projects. Preparation of tender documentation for grant funding of
research. Justification of the relevance of the research project. Human resource
management and project communications: research team and research
environment. Estimated financial calculations of the cost of work. Scheduling
and organization of the project monitoring system. Gantt chart development.
Project risk management. Material and technical preparation of the project.
Expected results, areas of application of the results of scientific and technical
activities. Examination of scientific projects.Information technology project
management. Quality management, project cost management, subject area
management, time management, contract and supply management. Corporate
project management system. Control and regulation of the project, evaluation
of the effectiveness of research work. The procedure for the preparation and
registration of interim and final reports on the project topic in the NCSTE.
Registration of the results of scientific and technical activities.

Practical classes: Preparation of tender documentation for grant financing.
The goal and objectives of the project. Creation and development of the
project team. Development of the project concept. Research methods and
ethical issues. Drawing up a schedule of research. The calculation of the costs
of the project. The calculation of the payroll of performers, the staffing, the
calculation of the consumption of materials, electricity, travel expenses and
others.  Project ~management in the field of procurement.
Planning, formulation of tasks for the performers, monitoring of the project,
analysis of the results of research. Project life cycles. Risk planning.
Monitoring the progress of the project implementation method mastered.
Essay "The balance of interests of stakeholders at the completion of the
project."



http://www.scedu.kz/

Learning outcomes

After studying the module, the student should be able to:

- independently develop a research project in the field of electrochemical
production and submit it to a domestic or international competition for grant
financing;

- organize, plan and monitor research in the field of electrochemical
technology;

- summarize and analyze the results of research in the report on a research
project carried out within the framework of grant financing;

- generate your own new scientific ideas, communicate your ideas and
research results to the scientific community in scientific publications in rating
journals and in speeches at international scientific conferences, symposia,
congresses;

- to test new and improved technologies of inorganic substances on an
industrial scale.

Finalcontrol

Exam

Current control forms

Mid-termcontrolintheformofDSSDS, oral test on the design theme,
development of an application for research project grant financing on the
doctoral thesis topic.

Module duration

1 semester

Recommended textbooks

1. PomanoBa, M. B. Ympasnenue npoektamu: ydeOHoe mocobme - M. ]|
"O®OPYM": UHOPA-M, 2014. - 256 c.

2. 3apeHkoB, B. A. Ynpagsnenue npoekramu: yueo. nocobue / B. A. 3apeHkoB.
—2-e w3a. — M. : U3a-Bo ACB, 2006.

3. Project Management Resource Center [Electronic resource]. — Mode of
access: http://www.allpm.com, free.

4. Aopnprrammapoa C.b., AnunoBa A.M. YmpapineHue rocynapCTBEHHBIMU
mpoektaMu U nporpammami //Bectank KazHY. — 2015. - Ne4 (110) — C. 52-
57..

5. International Project Management Association [Electronic resource]. —
Mode of access: http://www.ipma.ch, free.

6. MexxyHapoIHBIH CTaHAApT MO yIpasieHuto mpoekramu ISO 21500:2012 —
GuidanceonprojectmanagementISO, 2012. - 36c¢.

7. KoHKypcHas JOKyMEHTalMsi MO TOCYJAapCTBEHHBIM 3aKylKaMm YCIyT
croco0OM KOHKypca 10 OTOOpY Hay4yHBIX INPOEKTOB IO MPEIOCTaBICHHIO
IPAaHTOB JUIA  BBIIOJHEHUS WHUIMATHUBHBIX M  PHUCKOBBIX  HAYYHBIX
HCCIIeI0BaHuil 1 pa3paboTok - http:// www.scedu.kz

8. 'OCT 7.32-2001. OTueT 0 Hay4HO-HCCIENOBATENLCKON padoTe: CTPYKTypa
u npaBuia ohopmierns. — Munck, 2006.

Update date

30.06.2018

Moduletitle

Modern technologies of complex-mixed fertilizers

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Moduleof “Chemicaltechnologyofinorganic substances” trajectory

Level of module

PhD doctorate

Number of hours/week 4

Number of credits 6 ECTS (Lectures - 3, laboratory classes - 3)
Form of training Fulltime

Semester 1 semester

Number of students 12

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module post requisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense



http://www.scedu.kz/

Module contents

Lectures:Trends in the development of the production of complex-mixed
mineral fertilizers. Prospective directions for the development of complex
fertilizer production. Mixed and complex mixed fertilizers. Dry mixing.
Production of fertilizer mixtures based on the principle of compatibility of
fertilizer components. Calculation of the composition of fertilizer mixtures to
obtain mixed fertilizers according to the diagram of a three-component
system. The device, the principle of operation and the parameters of mixing
plants. Complex mixed fertilizers based on phosphoric acid and nitric acid
decomposition of natural phosphates.Selection of optimal technological
regimes for obtaining nitroammophos and nitroammofoska, nitrophos and
nitrophoska, carboammfoska. Liquid and suspended compound fertilizers.
HCS based on thermal and one stripped off extraction polyphosphoric acid.
Modern technologies for producing mixed fertilizers with the use of chemical
production wastes containing trace elements, low-grade phosphate raw
materials and additives that improve the quality of mineral fertilizers.
Laboratory classes: New methods of obtaining complex-mixed fertilizers
from poor phosphate raw materials for agricultural crops for various purposes.
The technology of obtaining NPK-balanced fertilizers and unbalanced
complex fertilizers for various soil types using phosphoric-acid technology.
Calculation and preparation of the composition of dry mixtures, obtaining
complex-mixed fertilizers based on industrial chemical waste.

Learning outcomes

After studying the module, the student should be able to:

- analyze existing technologies of difficult-mixed fertilizers and approaches to
process analysis;

- describe the problematic issues of the production of mineral fertilizers and
creatively address these problems;

- calculate the composition of fertilizer mixtures to obtain mixed fertilizers;
independently receive difficult-mixed fertilizers and determine their quality;

- to improve the existing production for the processing of mineral and
technogenic raw materials into complex-mixed fertilizers;

to recommend the regime parameters of the processes of obtaining mixed
fertilizers.

Finalcontrol Exam

Current control forms Mid-term control in the form of DSSDS, practical calculations,completing
laboratory works

Module duration 1 semester

Recommended textbooks

1. Unmema A.Il. CoBpeMeHHBIE TMPOOJIEMBI XUMHUYECKON TEXHOJOTHH
HEOPraHW4yeCcKUx BelecTB. MBaH. roc. XUM.TeXHOJI. yH-T. — BanoBo, 2011. -
133 c.

2. bimumo6aes Y.K.,)Kanrtacos K.T., Monma6ekos I11., [TetpornaBnoBckuit
W.A., Jopmemkun O.b., Kanrtacosa JI.M., xxaamyngaesa XX.K. Kypzaeni
JKOHE KYpJEi apaliac MUHEPAIIIbl THIHAUTKBIIITAPABIH TEXHOJIOTHACH MCH
namy TeHaeHInsAchl. OKynbIK. - [lIsivMkenT: M.Oye3os ateragarsl OKMY,
2015.

3. XKanracoB K.T., Uckanmupo M.3., Aitbarmaea K.JI., Anteer T.A., HoBuk
AM., Kantacora J[.M. CoBpeMeHHbIE TEXHOJIOTHH I[EepPEepadOTKH
MUHEpanbHOrO Chipba. YueOHuK. — [emvkent: IOKI'Y um. M.Ayesosa,
2015r.

4. XKanraco K., Uckanaupos M.3., Caxu M.C., AnteeB T.A.OHepkaocinTiK
XMMUSIIBIK, XKoHE MeXaHUKaIbIK mporectep/Okynsik. —IIIbivMkenT: M.Oye30B
ateraaarsl OKMY, 2016.

5. KanipbaeBa A., XanrtacoB K., Monpnabekos Lll.beiiopranukanbik Ty3iap
OHJIIPICIHIH TeXHOJIOrHsUIblK ece0l.OkynbiK. - LlbiMkenT: M. Oye30B
ateiagarsl OKMY, 2015.

6. Haan A.B. Process Technology: An Introduction.- Berlin; Munich; Boston:
Walter de Gruyter GmbH, 2015. — 471 p.



https://www.twirpx.com/file/1680353/

Update date

| 30.06.2018

Moduletitle

The latest advances in applied electrochemistry

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Moduleof “Chemicaltechnologyofinorganic substances” trajectory

Level of module

PhD doctorate

Number of hours/week 4

Number of credits 6 ECTS (Lectures - 3, laboratory classes - 3)
Form of training Fulltime

Semester 1 semester

Number of students 12

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module post requisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense

Module contents

Lectures: Advances in the field of applied electrochemistry. Historical stages
of development. The influence of the composition of the solutions,
temperature and impurities on the quality and structure of the cathode metal
sediment. New methods of cleaning and regeneration of solutions. Current
output in the solution circulation system. Consumption of metals in the
electrolysis process. The formation of sludge and its processing. Modern
galvanic cells and batteries. Theory of work and electrode processes during
charging and discharging. Prospects and value of fuel cells. Modern methods
of applying protective and decorative coatings. Technological parameters of
galvanic galvanizing processes, cadmium plating and copper plating. Coating
of noble metals (silver, gilding).The value of hydroelectrometallurgy in
industry. Hydrometallurgy of zinc and cadmium. Innovative methods of
recycling waste electrochemical processes. The advantages of chemical
coatings and their applications. Features of the application of metallic coatings
on dielectric materials.

Laboratory: Investigation of the charge and discharge characteristics of lead
and alkaline batteries. Comparative analysis of the processes of
electrochemical copper plating and nickel plating. Chemical nickel plating of
solid inorganic and organic materials. Galvanic zinc plating. Investigation of
coating processes of noble and rare metals. Electrolytic refining of copper,
lead, nickel.

Learning outcomes

After studying the module, the student should be able to:

- apply knowledge of laws and technologies of electroplating processes in
future professional activities;

- compare the laws and regime parameters of electrochemical and chemical
processes;

- perform a technical and economic analysis of various ways of producing the
same product or products of different quality;

- choose a rational technological scheme of electrochemical production;

- recommend the optimal parameters for the electrochemical process.

Finalcontrol

Exam

Current control forms

Mid-term control in the form of DSSDS, practical calculations

Module duration

1 semester

Recommended textbooks

Tomunos A.IlL. IpuxmagHas snexTpoxumus. -M.: Xumus, 1999.

2. Komkap6aesa II1.T., Catae M.C. TexHOIOTHS TaTbBaHUICCKUX
nokpeITuil. Yuedbnoe nocodue. -Lemvkent: 2012. - 108 c. (Kas. 513.)

3. CaraeB M.C, Komkap6aeBalll.T., Tykn6aesa A.C. Koppo3us  u 3ammura
MeTtamioB. YdeOHnoe nocoowme.-IlIemkent: FOKI'Y um M. Ayesosa, 2009. -144
c. (Kaz.s3.)




4. llIubnesa T.I'., HImunOepckuii I1.A. MeToabl MOBHIIEHUS! KOPPO3ZHOHHON
CTOWKOCTH M M3HOCOCTOMKOCTH KOHCTPYKIHH. JlabopaTopHBIA MPaKTHKYM. —
Tromenb: OO0 «Tromenckuii Jlom meuarn, 2007. — 80 c.

5. Kymemor H.B., ®atees B.H., Ocuna M.A., Hanomartepuansl u
HaHOTEXHOJIOTHH B JIEKTPOXUMHUECKHUX cHcTeMax. - MOU, 2010.

Update date

30.06.2018

Moduletitle

Technology of nitric acid processing of phosphate raw materials

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Moduleof “Chemicaltechnologyofinorganic substances” trajectory

Level of module

PhD doctorate

Number of hours/week 4

Number of credits 6 ECTS (Lectures - 3, laboratory classes - 3)
Form of training Fulltime

Semester 1 semester

Number of students 12

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module post requisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense

Module contents

Lectures: Theoretical bases of nitric acid processing of natural phosphates.
The effect of decomposition temperature, concentration and norms of nitric
acid on the degree of extraction of P205 from phosphates. The chemistry of
the process of nitric acid processing of natural phosphates. The kinetics of the
decomposition of phosphates by nitric acid. The influence of the degree of
grinding of phosphate and mixing of reagents on the degree of extraction of
P205. Properties of nitric-phosphoric acid solutions. The chemical and
dispersion composition of the insoluble residue in the nitric acid
decomposition of phosphates. Isolation of nitric acid solution of fluoride
compounds, phosphates of rare-earth elements. Ways to remove excess
calcium from nitric acid extracts. Nitrogen-carbonate method of processing
nitric acid extract. Technological schemes for the production of
nitrophosphate nitric-sulfuric acid and nitrogen-sulfate methods, their
distinctive features. Advantages of the nitrogen-phosphoric acid method of
decomposition of phosphate raw materials. Features of the production of
azophoska according to the method with the polythermal crystallization of
calcium nitrate. Methods of processing nitric acid extracts into mineral
fertilizers, the mechanism and chemistry of ammonization of extracts.
Characteristics of solid phases that fall out during the neutralization of nitric-
phosphoric acid solutions. Advantages and disadvantages of nitric acid
processing of low-grade Karatau phosphorites.

Laboratory classes: The study of the nitric acid decomposition of phosphate
Karatau. Characteristics of solid phases, precipitated by the decomposition of
phosphate raw materials and the neutralization of nitric-phosphate solutions.
Chemical analysis of nitric acid extract: determination of total calcium, free
nitric and phosphoric acid. Determination of the yield of calcium nitrate after
freezing AKV. The study of the process of neutralization of nitric acid extract
with gaseous ammonia. Analysis of the quality of complex fertilizers obtained
by the nitric acid method.

Learning outcomes

After studying the module, the student should be able to:

- analyze the technological features of the nitric acid decomposition of mineral
raw materials and industrial wastes;

- apply knowledge of the basic laws of nitric acid processing of natural
phosphates to select the technological parameters of the production of




complex mineral fertilizers;

- to interpret the main provisions of the mechanism of acid processes for the
processing of mineral and technogenic raw materials;

- - to offer effective ways of processing nitric acid extracts taking into account
the composition of phosphate raw materials.

Finalcontrol

Exam

Current control forms

Mid-term control in the form of DSSDS, practical calculations

Module duration

1 semester

Recommended textbooks

1. bumim6baer VY.K., XKanraco K.T. sxoHe T.0. MuHepanapl THIHAUTKBIIITAP
xoHe Ty3aap. Oxyisik. — emmkenT: OKMY, 2015. - 484 6.

2. XKanrtacos K.T., UckangupoB M.3., Aitbanaesa K. /1., AnreeB T.A., HoBux
AM., Kanrtacoa [I.M. CoBpeMeHHbIE TEXHOJIOTUH IEepepabOTKU
MuHepanbHOro Chipbi. YueOnuk. — Ilemvkent: FOKTY wum. M.Ayesosa,
2015r.

3. Wmeun A.Jl. CoBpemenHbie TpOOIEMBI XHMHYECKOW TEXHOJIOTUH
HEOpraHWYeCcKUX BeliecTB. MBaH. roc. XUM.TeXHOJ. YH-T. — MBaHoBO, 2011. -
133 c.

4. lllepuenko T.M., TuxomupoBa A.B. Xumudeckasi TEXHOJIOTHS
Heopranuyeckux Beuiects. OCHOBHBIC IPOU3BOICTBA. YueOHOe mocodue. —
Kemeposo, Ky3I'TVY, 2012. - 196 c.

5. bimmmbaes V.K., Kantaco K.T., Momnmabekos ., IlerpomasmoBckuii
N.A., dopmemxkun O.B., Xanracora .M., Ixaumynnacsa JK.K. Kypnemni
KOHE KYpHeNi apanac MUHepal[bl THIHAUTKBIITAP/BIH TEXHOJOTHACH MCEH
Jamy TeHaeHuuachl.OKynblK. - IbeiMkeHT: M.Oye3oB atbiHaarsl OKMY,
2015.

Update date

30.06.2018

Moduletitle

New methods for producing composite coatings

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Moduleof “Chemicaltechnologyofinorganic substances” trajectory

Level of module

PhD doctorate

Number of hours/week 4

Number of credits 6 ECTS (Lectures - 3, laboratory classes - 3)
Form of training Fulltime

Semester 1 semester

Number of students 12

Module prerequisites

Chemistry and technology of inorganic substances, Bases of modern
technology of processing mineral raw materials

Module post requisites

Researchpractice, Doctoralresearch, Doctoral thesis and defense

Module contents

Lectures: Modern methods of preparing the surface of metal products before
applying composite coatings. Classes and types of modern composite
materials. Characteristics of composite electrochemical and chemical coatings.
Physico-chemical basis of the production of new composite coatings. The
mechanism of electrocrystallization when applying composite coatings. Effect
of electrolyte composition on the structure of composite coatings.
Factors affecting the production of composite coatings. Composite and
multilayer coatings. Composite coatings based on nickel, copper, zinc and
chromium. The use of various surfactants to obtain composite coatings.
Laboratory classes: Investigation of the effect of various parameters on the
dispersing ability of electrolytes to obtain composite coatings. The study of
the influence of various types of surfactants on the property of copper, zinc
coatings. Obtaining a functional electrolytic copper-nickel coating. Production
of composite coatings by galvanic-chemical method.




Learning outcomes

After studying the module, the student should be able to:

- compare the laws of electrochemical processes with the laws of chemical
processes;

- describe the production of chemicals and compounds by the electrochemical
method;

- to calculate the theoretical and practical costs of reagents, energy,
electrochemical indicators of processes, analysis of composite coatings;

- choose a rational technological scheme for the production of electrochemical
products;

- recommend the optimal parameters for the process of obtaining composite

coatings.

Finalcontrol Exam

Current control forms Mid-term control in the form of DSSDS, practical calculations,completing
laboratory works

Module duration 1 semester

Recommended textbooks

1. Hamackun, b.b. Dnexrpoxumus: yueObuuk s By3oB / b.b. [lamackuw,
O.A. llerpuit, I'.A. Hupnuna. — M.: Xumus, 2001.- 624 c.

2. Komkapbaesa III.T., Caraee M.C. TexHonmorus raibBaHHYECKHX
OKpeITHH. YuebHoe mocodue. -IlbmvkenT.: 2012 1. - 108 c. (Kas. 513.)

3. N. Perez, Electrochemistry and Corrosion Science, 2004, 376 p.

4. Carae M.C, Komikapbaesalll.T., Tykubaesa A.C. Koppo3uss ~ u 3amura
MeTtaioB. YdueOHoe mocobue. - llemvkent: FOKI'Y um M Ayesosa, 2009. -
144 c. (Kaz.s13.)

5. Mubnesa T.I'., lmuadepckuii [1.A. MeToap! MOBBILIEHHS KOPPO3UOHHOH
CTOMKOCTH M M3HOCOCTOMKOCTH KOHCTPYKIMiA. JIabopaTOpHBI MPpakTHUKyM. —
Tromens: OO0 «Tromenckuii Jom neuatn, 2007. — 80 c.

Update date

30.06.2018

Moduletitle

Module of Professional Competence Development:
1) Pedagogical practice

2) Research practice

3) Doctoral research

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Additionalmodulesbeyondthescopeofqualification

Level of module PhD doctorate

Number of credits For the entire | 1) Pedagogical practice: 9 ECTS;
module: 2) Research practice: 17ECTS;
141 ECTS 3) Doctoral research: 115ECTS

Semesters

1) Pedagogical practice — 1-2semester,
2) Research practice — 3 semester,
3) Doctoral research — 2-6semester,

Module prerequisites

1) Pedagogical practice: Pedagogy, Psychology,

2) Research practice, doctoral research: Innovative technologies of inorganic
substances, Methodology of scientific research, Optimization of chemical-and-
technological processes, Management of scientific projects of inorganic
compounds’productions, Management of scientific projects of electrochemical
productions, Modern technologies of complex-mixed fertilizers, Latest
advances in applied electrochemistry, Technology of nitric acid phosphate raw
materials, New methods for producing composite coatings.

Module postrequisites

Doctoral dissertation and defense

Module contents

1) Pedagogical practice. Passage of pedagogical practice is aimed at instilling
the pedagogical competencies of compiling EMCD, conducting training
sessions. The trainee should develop and coordinate with the supervisor



http://translate.googleusercontent.com/translate_c?anno=2&hl=ru&rurl=translate.google.ru&sl=en&tl=ru&u=http://www.springer.com/chemistry/electrochemistry/book/978-1-4020-7744-9&usg=ALkJrhgM88XIguJLw1BxXbzgMje8zv6idw

methodological support of the discipline, including the justification of the
relevance of the topic of the lesson, its relationship with the previous topics of
the course, presentations and tasks for practical exercises; Doctoral students
should practice conducting classes at the undergraduate and graduate levels in
the presence of the teacher responsible for the discipline.

2) Research practice. The content of research practice is determined by the
theme of the doctoral dissertation. The work on the collection and processing
of theoretical, normative and methodical materials is determined by the
content of the first, theoretical, part of the final qualifying work (doctoral
dissertation). The research practice of the doctoral candidate is carried out
with the purpose of studying the latest theoretical, methodological and
technological achievements of domestic and foreign science, as well as
consolidating practical skills, applying modern methods of scientific research,
processing and interpreting experimental data in the dissertation research.

3) Doctoral research. The research work of the doctoral candidate includes
the implementation of practical (experimental) sections of the dissertation in
accordance with the work plan and the interpretation of the results of the
research; it should correspond to the main problematics of the specialty for
which the doctoral dissertation is defended, be relevant, contain scientific
novelty and practical significance. The research and development work should
be based on modern achievements of science, technology and production and
contain specific practical recommendations, independent solutions of
managerial tasks of an integrated, cross-functional nature, carried out using
advanced information technologies.

Learning outcomes

After studying the module, the student should be able to:

- demonstrate knowledge of the nature of the pedagogical and educational
work of the teacher of higher education, teaching and methodological,
organizational and methodological work of the department;

- apply active teaching methods in the process of scientific and pedagogical
activity in the university;

- plan and effectively organize the educational process at the university;

- select the necessary research methods (modify existing ones, develop new
methods), based on the objectives of a specific study (on the topic of a
doctoral dissertation or when performing tasks of a supervisor in a doctoral
program);

- to apply modern information technologies when conducting research;

- process the obtained results, analyze and present them in the form of
completed research and development (report on research work, abstracts,
scientific articles, doctoral dissertation

- organize, plan and implement the research process;

- analyze, evaluate and compare various theoretical concepts in the field of
research and draw conclusions;

- to conduct an independent scientific study, characterized by academic
integrity, based on modern theories and methods of analysis;

- submit documentation for the protection of intellectual property rights to
scientific discoveries and developments.

Finalcontrol Report
Current control forms 1-6 semesters
Module duration 30.06.2018

Moduletitle

Pedagogical practice

Department responsible for
the module

Department “Chemical technology of inorganic substances”




Type of module

Moduleof “Chemicaltechnologyofinorganic substances” trajectory

Level of module

PhD doctorate

Number of hours/week

9

Number of credits

9 ECTS (1 semester — 3, 2 semester - 6)

Form of training Fulltime
Semester 1-2semester
Number of students 12

Module prerequisites

Pedagogy, Psychology

Module post requisites

Doctoral dissertation and defense

Module contents

The pedagogical practice is aimed at inculcating the pedagogical competencies
of compiling the teaching and methodological complex, conducting training
sessions using innovative active teaching methods. A trainee should
familiarize himself with the method of conducting classes in a group of
students, attend a teacher’s lesson, draw up a scenario for conducting a lecture,
practical or laboratory lesson, develop and coordinate with the supervisor
methodological support for the discipline and conduct a lesson in the
discipline on the instructions of the supervisor.

Learning outcomes

After studying the module, the student should be able to:

- demonstrate knowledge of the nature of the pedagogical and educational
work of the teacher of higher education, teaching and methodological,
organizational and methodological work of the department;

- apply active methods of training and education, progressive situations of
cooperation with students and undergraduates;

- apply knowledge in the field of pedagogy of higher education in the process
of scientific and pedagogical activity at the university;

- plan and effectively organize the educational process at the university;

- independently find sources of scientific and pedagogical information,
samples of innovative and advanced pedagogical experience.

Finalcontrol Report
Current control forms Completed report, lecture notes
Module duration 2semesters

Recommended textbooks

1. Model rules of activity of educational organizations implementing
educational programmes of higher and (or) postgraduate education, approved
by an order of the Minister of Education and Science of the Republic of
Kazakhstan from 30 October 2018 No. 595 (registered by the Ministry of
Justice of the Republic of Kazakhstan, dated 31 October 2018, No. 17657);

2. State compulsory education standard SOESRK No. 1080 from 23.08.2012.
as amended by the Government Decree of RK No. 2 92 from 13.05.2016.;

3. State obligatory standards of higher and postgraduate education, approved
by an order of the Minister of Education and Science of the Republic of
Kazakhstan, dated 31 October 2018, No. 604;

4. Rules for organization of the educational process on the credit technology
of education, approved by anorder of the Minister of Education and Science of
the Republic of Kazakhstan dated 20 April 2011, No. 152 with amendments
and additions from 12 October 2018, #563,;

5. Rules for organization of the educational process on the credit technology
of education, approved by anorder of the Minister of Education and Science of
the Republic of Kazakhstan dated 20 April 2011, No. 152 with amendments
and additions from 12 October 2018, #563,;

6. Interstate standard GOST 7.32-2001. System of standards on information,
librarianship and publishing. ResearchReport. Structureanddesignrules.

Update date

30.06.2018




Moduletitle

Research practice

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Moduleof “Chemicaltechnologyofinorganic substances” trajectory

Level of module

PhD doctorate

Number of hours/week 34
Number of credits 17ECTS
Form of training Fulltime
Semester 3 semester
Number of students 12

Module prerequisites

Innovative technologies of inorganic substances, Research methodology,
Optimization of chemical-technological substances, Management of scientific
projects of inorganic compounds’ productions, Management of scientific
projects of electrochemical production, Modern technologies of complex-
mixed fertilizers, The latest advances in applied electrochemistry, Technology
of nitric acid processing of phosphate raw materials, New methods for
producing composite coatings

Module post requisites

Doctoral dissertation and defense

Module contents

The content of research practice is determined by the themes of the doctoral
dissertation. The work on the collection and processing of theoretical,
normative and methodical materials is determined by the content of the first,
theoretical, part of the final qualifying work (doctoral dissertation). The
research practice of the doctoral candidate is carried out with the purpose of
studying the latest theoretical, methodological and technological achievements
of domestic and foreign science, as well as consolidating practical skills,
applying modern methods of scientific research, processing and interpreting
experimental data in the dissertation research. Research practice is organized
by the department of CTEI under contracts with leading enterprises, as well as
leading universities and research institutes in the specialty profile.

Learning outcomes

After studying the module, the student should be able to:

- select the necessary research methods (modify existing, develop new
methods), based on the objectives of a specific study (on the topic of a
doctoral dissertation or when performing tasks of a supervisor in a doctoral
program);

- to apply modern information technologies when conducting research;

- process the obtained results, analyze and present them in the form of
completed research and development (report on research work, abstracts,
scientific articles, doctoral dissertation)

- organize, plan and implement the research process;

- own modern methods of data analysis and interpretation.

Finalcontrol Report
Current control forms Completed report
Module duration 1 semester

Recommended textbooks

1. Model rules of activity of educational organizations implementing
educational programmes of higher and (or) postgraduate education, approved
by an order of the Minister of Education and Science of the Republic of
Kazakhstan from 30 October 2018 No. 595 (registered by the Ministry of
Justice of the Republic of Kazakhstan, dated 31 October 2018, No. 17657);

2. State compulsory education standard SOESRK No. 1080 from 23.08.2012.
as amended by the Government Decree of RK No. 2 92 from 13.05.2016.;

3. State obligatory standards of higher and postgraduate education, approved
by an order of the Minister of Education and Science of the Republic of
Kazakhstan, dated 31 October 2018, No. 604;

4. Rules for organization of the educational process on the credit technology




of education, approved by anorder of the Minister of Education and Science of
the Republic of Kazakhstan dated 20 April 2011, No. 152 with amendments
and additions from 12 October 2018, #563;

5. Rules for organization of the educational process on the credit technology
of education, approved by anorder of the Minister of Education and Science of
the Republic of Kazakhstan dated 20 April 2011, No. 152 with amendments
and additions from 12 October 2018, #563,;

6 Interstate standard GOST 7.32-2001. System of standards on information,
librarianship and publishing. ResearchReport. Structureanddesignrules.

Update date

30.06.2018

Moduletitle

Doctoral research

Department responsible for
the module

Department “Chemical technology of inorganic substances”

Type of module

Moduleof “Chemicaltechnologyofinorganic substances” trajectory

Level of module

PhD doctorate

Number of hours/week

20

Number of credits

115ECTS (2 semester — 24, 3 semester — 13, 4 semester — 30, 5 semester — 30,
6 semester - 18)

Form of training Fulltime
Semester 2-6 semester
Number of students 12

Module prerequisites

Innovative technologies of inorganic substances, Research methodology,
Optimization of chemical-technological substances, Management of scientific
projects of inorganic compounds’ productions, Management of scientific
projects of electrochemical production, Modern technologies of complex-
mixed fertilizers, The latest advances in applied electrochemistry, Technology
of nitric acid processing of phosphate raw materials, New methods for
producing composite coatings

Module post requisites

Doctoral dissertation and defense

Module contents

The research work of the doctoral candidate includes the implementation of
practical (experimental) sections of the dissertation in accordance with the
work plan and the interpretation of the results of the research; it should
correspond to the main problematics of the specialty for which the doctoral
dissertation is defended, be relevant, contain scientific novelty and practical
significance. SRDS should be based on modern achievements of science,
technology and production and contain specific practical recommendations,
independent solutions of management tasks of an integrated, cross-functional
nature, performed using advanced information technologies.Within the
framework of the research and development work, the individual work plan of
the doctoral candidate provides for the obligatory passage of scientific
internships in scientific organizations and universities, including abroad, in
order to become familiar with innovative technologies and new productions.

Learning outcomes

After studying the module, the student should be able to: - process the
obtained results, analyze and present them in the form of completed research
and development (report on research work, abstracts, scientific articles,
doctoral dissertation - organize, plan and implement the research process;
conduct independent scientific research, characterized by academic integrity,
on the basis of modern theories and methods of analysis;

- submit documentation for the protection of intellectual property rights to
scientific discoveries and developments;

- analyze production and technological documentation for the preparation of
the thesis.




Finalcontrol

Report

Current control forms

Completed report

Module duration

3 semesters

Recommended textbooks

1. Model rules of activity of educational organizations implementing
educational programmes of higher and (or) postgraduate education, approved
by an order of the Minister of Education and Science of the Republic of
Kazakhstan from 30 October 2018 No. 595 (registered by the Ministry of
Justice of the Republic of Kazakhstan, dated 31 October 2018, No. 17657);

2. State compulsory education standard SOESRK No. 1080 from 23.08.2012.
as amended by the Government Decree of RK No. 2 92 from 13.05.2016.;

3. State obligatory standards of higher and postgraduate education, approved
by an order of the Minister of Education and Science of the Republic of
Kazakhstan, dated 31 October 2018, No. 604;

4. Rules for organization of the educational process on the credit technology
of education, approved by anorder of the Minister of Education and Science of
the Republic of Kazakhstan dated 20 April 2011, No. 152 with amendments
and additions from 12 October 2018, #563;

5. Rules for organization of the educational process on the credit technology
of education, approved by anorder of the Minister of Education and Science of
the Republic of Kazakhstan dated 20 April 2011, No. 152 with amendments
and additions from 12 October 2018, #563;

6. Interstate standard GOST 7.32-2001. System of standards on information,
librarianship and publishing. ResearchReport. Structureanddesignrules.

Update date

30.06.2018

Hasanue monyns

Module of final certification

OTBETCTBEHHBIN 32 MOIYIIh

Department “Chemical technology of inorganic substances”

Tun Mmonynst

Final certification

YpoBeHb MOyIIS PhD doctorate
KosnruecTBO KpenToB For the entire Doctoral thesis and defense, 12ECTS
module:
12ECTS
CemecTp 6 cemecTp
ITpepeKkBU3UTHI MOYJIS Pedagogical practice,Research practice, doctoral research,

Innovativetechnologiesofinorganicsubstances,
Researchmethodology,Optimization of chemical-technological substances,
Management of scientific projects of inorganic compounds’ productions,
Management of scientific projects of electrochemical production, Modern
technologies of complex-mixed fertilizers, The latest advances in applied
electrochemistry, Technology of nitric acid processing of phosphate raw
materials, New methods for producing composite coatings

HOCTpeKBI/BI/ITBI MOYJISA

ConepsxkaHre MOy

A doctoral thesis should correspond to the main problems of the specialty, be
relevant, have a scientific novelty and practical importance, based on modern
theoretical, methodological and technological achievements of science and
practice, performed using modern methods of scientific research, based on
modern methods of data processing and interpretation. technologies. The
thesis should contain research (methodical, practical) sections on fundamental
defended positions.The thesis is carried out in compliance with the principles
of independence, internal unity, scientific novelty, reliability and practical
value. The volume of the thesis for the degree of Doctor of Philosophy (PhD)
is standardized in accordance with the Interstate standard for the design of
dissertation works. Doctoral dissertations are defended in accordance with the
procedure under the Dissertation Council for the specialty 6D072000 -




Chemical technology of inorganic substances in accordance with the Model
Regulations on the Dissertation Council and the Rules for Awarding Scientific
Degrees after the dissertation of a doctoral candidate at an expanded meeting
of the department. The defense assesses the relevance of the chosen topic, the
degree of validity of scientific statements, conclusions, recommendations
formulated in the thesis and its practical significance, their novelty, and also
gives a conclusion about the possibility of awarding the degree of Doctor of
Philosophy (PhD) in the relevant specialty.

Pesynbrarer 00y4eHus

After studying the module, the student should be able to:

- select the necessary research methods (modify existing, develop new
methods), based on the objectives of the research on the topic of a doctoral
dissertation or when performing tasks of a supervisor as part of a doctoral
program;

- defend the main provisions of the dissertation research at the meeting of the
Dissertation Council;

- process the obtained results, analyze and present them in the form of
completed research and development (scientific article, doctoral dissertation);
- conduct an independent scientific study, characterized by academic integrity;
- submit documentation for the protection of intellectual property rights to
scientific discoveries and developments;

- critically evaluate accumulated experience, to reflect professional and social
activities;

- possess the knowledge of relevant related disciplines necessary to solve
theoretical and applied problems;

- possess skills in analyzing and structuring the technical formulation of the
problem.

dopMa UTOrOBOTO
KOHTPOJIS

Doctoral thesis defense

ITponoiKuTEeNnbHOCTD
MOTYJIS

Jluteparypa

1. Model rules of activity of educational organizations implementing
educational programmes of higher and (or) postgraduate education, approved
by an order of the Minister of Education and Science of the Republic of
Kazakhstan from 30 October 2018 No. 595 (registered by the Ministry of
Justice of the Republic of Kazakhstan, dated 31 October 2018, No. 17657);

2. State compulsory education standard SOESRK No. 1080 from 23.08.2012.
as amended by the Government Decree of RK No. 2 92 from 13.05.2016.;

3. State obligatory standards of higher and postgraduate education, approved
by an order of the Minister of Education and Science of the Republic of
Kazakhstan, dated 31 October 2018, No. 604;

4. Rules for organization of the educational process on the credit technology
of education, approved by anorder of the Minister of Education and Science of
the Republic of Kazakhstan dated 20 April 2011, No. 152 with amendments
and additions from 12 October 2018, #563;

5. Rules for organization of the educational process on the credit technology
of education, approved by anorder of the Minister of Education and Science of
the Republic of Kazakhstan dated 20 April 2011, No. 152 with amendments
and additions from 12 October 2018, #563;

6. Interstate standard GOST 7.32-2001. System of standards on information,
librarianship and publishing. ResearchReport. Structureanddesignrules.

JlaTa 0OOHOBIICHHS

30.06.2018




6. Structure of modular educational programme
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Annex 1
Bases of practices

Kind of Title of enterprise
professional
practice
Pedagogical M. Auezov South Kazakhstan State University,
“Chemical technology of inorganic substances”
Department
Research LLP “KazNIIKhimproekt”, Shymkentcity

LLP “Kazphosphate”, Tarazcity,

LLP “KazAzot”, Aktaucity

LLP "KazAtomprom", Suzakdistrict

M. AuezovSKSU,
TestingRegionalEngineeringLaboratory
“ConstructionandBiochemicalMaterials”

M. Auezov SKSU, Laboratory of Physical-Chemical
Methods of Analysis “SAPA”




Annex 2. Expert opinion, reviews on the Educational program of employers and scientists of foreign
universities

JKCIEepPTHOE 3aK/II0YeHue
Ha MOJYJIbHYIO 00pa30BaTeIbHYIO IPOTrPAMMY
«XHUMHUYECKasi TEXHOJIOTHSI HEOPraHUYECKUX BEIIECTB»

no cneruanbHocTH 6D072000-XMuueckast TEXHOJIOTHS HEOPTaHUYECKHUX BEIIECTB

1. Axryansaocts OIIl. B pamkax ['ocynapcTBeHHOW MporpamMmoii pa3BUTHs 00pa3oBaHUs
Pecniyoimmkn Kazaxcran nHa 2011-2020 roasl mepen BBICIHICH IIIKOJIOHW ITOCTaBiieHA 3ajada
BBIIIOJIHEHMS ITapamMeTpoB bonoHckoi nexnapanuu. PakynbTaTUBHBIM IapaMeTpoM bosoHCckoro
mpoluecca SBJISETCsl MOJyJibHAs cucTeMa OOydeHHs, KOTOpas MMeeT OOJIbLIYI0 3HAYMMOCTh B
IUIAHUPOBAaHUM M OpraHM3alyy y4eOHOro MpoIlecca C y4eToM HHTEpPEecOoB padoTojarenei u
3anpocoB obOiectBa. [I[pumeHeHe KOTOpPOil B 3HAUUTEIBHON Mepe MOBLICUTH 3P(HEKTUBHOCTD U
KayeCTBO [TOJArOTOBKH CIIEUAIINCTOB.

[TosTromy B wmensix peanusalnuu mporecca BxoxaeHus Kaszaxcrana B eBpomeiickoe
o0pa3oBaTelbHOE NPOCTPAHCTBO, IPUBEIACHHUS B COOTBETCTBUE TpeOOBaHUAM KpEAUTHOMN
TEXHOJIOTUM OOydYeHHUs, TMPEOJIOJICHUs BBICOKON pa3apoOeHHOCTH JUCHUIUIMH, Cclaboin
MEXIUCUUIUIMHAPDHOM  CBA3M  cO3/aHue  oOpa3oBaTeNbHOM  mporpamMmbl  «XHMHYECKas
TEXHOJIOTHS HEOPraHWYECKHUX BemecTB» 1o  crnenuanbHoctd  6D072000-Xumuueckas
TEXHOJIOTHSI HEOPTaHUYECKUX BELIECTBSIBIISIETCS] BECbMa aKTYalbHOM.

2. CootserctBue OIl chopmynupoBaHHBIM LIEJSIM, COIVIACYIOIIMMCS C MHUCCHEH BYy3a,
3anpocamMu paboTtonateneil M cTyAeHTOB. llenb oOpa3oBaTenbHON mporpamMmbl «XHUMHUYECKast
TEXHOJIOTHS ~HEOPraHMYECKUX  BEUIECTB»COTJIacOBaHa C  MHUCCHEM  By3a, 3alpocaMu
paboTtomareneli ©  CTyAEHTOB, YTO MOJTBEPXKAACTCS HEOOXOIUMOCTHIO  IOATOTOBKH
CIEIMAIIMCTOB, BIAJCIONMX TEOPETUYECKUMHU U MPAKTUYECKHUMH 3HAHUSMU B KOHKPETHOMN
o0nacTy, BIAJCIOUIMMH METOJaMU M HWHCTPYMEHTAMU CIIO)KHOM M CHEelHaTU3UpPOBaAHHOU
0o0acT M YMEIOIIMX MPUMEHATh I[OJyYEHHblE 3HAHUS, OLIGHWBaTh W AaHAJIM3HPOBATH
COBPEMEHHOE COCTOSHUE pa3BUTHUsI IMPOU3BOJCTBA, a TAKXKE CHOCOOHBIX (hOpMyIHpoBaTh U
OpUHUMATh dQPEKTUBHBIE PEILICHH 3a/1a4 IPOU3BOJICTBEHHOTO XapakTepa.

MonynbHas cucTeMa U CBA3aHHbIE C €€ BBEJIEHMEM HHTEeHcH(pUKalus HUH()OpPMAlMOHHO-
JeSITeIbHOr0 Ipolecca OOydeHHs, cHcTeMa KOHTpOJIi 3HaHUMM U npodeccHoHaIbHON
MPUTOTHOCTH MOKET B 3HAUUTENIBHON Mepe MOBBICUTH A(P(EKTUBHOCTh U KAYECTBO MOATOTOBKHU
CHELHATNCTOB, 00ECIIEUUTD IeJIEHANPABIEHHOCTh TBOPUECKON AeATEIbHOCTH JUYHOCTH.

3. CootBerctBue HammonanmpHOW pamke kBamudukammii Pecryonmukm Kazaxcras.
HauuonaneHast KBanu@HKalMOHHAs paMKa — 3TO TapMOHHU3ALUs HAIMOHAIBHOM CHCTEMBI
oOpa3oBaHus ¢ eBpomeiickoi. HannoHnanbHas pamMka KBadu(pUKaUUMid HapsiAy C OTPAciIeBbIMU
paMKaMH M TNpo(ecCHOHANBHBIMM CTAaHAApTaMU BXOIUT B HamuoHanbHylo cucTeMy
kBamnukanuii. Ha ee ocHoBe pa3paboTaHbl OTpacieBble paMKH KBamudukanuid B cdepax
o0pa3oBaHUs W HAyKH, TPYAA, CEIbCKOro xo3siicrBa.HanmonanpHas pamka KBaqupuKanuii B
Kazaxcrane paspaborana u yrBepxkaeHa mpotokoiom PTK ot 16.03.2016. OGpa3oBarenbHas
nporpaMma «XHMHYeCcKasi TEXHOJIOTHSI HEOPTraHMUECKUX BEIECTB» COOTBETCTBYET 8 YpOBHIO
Hanuonanenoii pamku kBanudukanuit Pecyonmnku Kazaxcran.

4. Orpaxenue B OIl pe3ynbratoB 00ydeHUsST W KOMIIETEHIMHA, OCHOBAHHBIX Ha
JlyOMUHCKUX JIECKPUIITOpax, 3al0KEHHBIX B MPO(PECCHOHATIBHBIX CTaHAAPTax/ OTpacieBBIX
pamkax. Pe3ynpTaThl 00ydeHHs BBIpaKE€HbI uepe3 KOMIETEHIMM M IPOEKTHPOBaHbBI Ha
ocHOBaHMU JlyOMMHCKHMX JE€CKpUNTOPOB KBanupukaruu 3 mukiom Keamudukanmonnoit Pamku
EBpomneiickoro Ilpoctpanctsa Briciiero O0pazoBanus (A Framework for Qualifications of the
European Higher Education Area), a Taxxe 8 ypoBHem EBpomelickoil KBann(puKalMOHHON
pamku oOpaszoBanmsi B TeueHue Bced ku3HM (The European Qualifications Framework for
Lifelong Learning). Pe3ynbrartel 00y4eHUS W KOMIEHTEHIMH COOTBETCTBYIOT MPHOOPETEHUIO
BBIITYCKHUKOM JOKTOPAHTYPbl ~ HaBBIKOB KPUTHYECKOI'O aHalNW3a, OLCHKH M CpaBHEHUS



pa3IMYHBIX HAy4yHBIX TEOPUH M HJAEH; IUIAHMPOBAHMS, KOOPAMHUPOBAHUA U pealu3aluu
IPOLIECCOB HAy4YHBIX MCCIEJOBAHMN; IPOBEIEHHs MAaTEHTHOTO IOMCKa M OIbITa Iepeladyu
HAYYHOH MH(OPMALIMHU C MCIIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX U MHHOBALMOHHBIX
TEXHOJIOTUI U CBOOOJHOIO OOIIEH!US] HA MHOCTPAHHOM SI3bIKE.

5. CootserctBue ['OCO, TVYIIn, TVYIlp. MonaynpHas oOpa3oBarenbHas Iporpamma
pa3zpaboTaHa B COOTBETCTBUU c roco BO/IIBO, YTBEPKJICHHOTO
nocradoBieHueMlIpasurensctea PK ot 23 asrycra 2012 roma Ne 1080 ¢ m3MmeHeHusMu u
nonosHeHussMH OT 13 mast 2016 roma Ne292, THUMOBBIM Y4YeOHBIM TUIAHOM CHEIHATBHOCTH
6D072000-XuMuueckass TEXHOJOTHS HEOPraHWYECKHUX BEIIECTB, YTBEPXKICHHOTO MPUKA30M
MOH PK Ne 425 or 05.07.2017, mnpodeccuoHanbHBIM CTaHIAPTOM/ OTpPACIeBOW PaMKOH
KBaJTH(PHUKALINN.

6. Crpykrypa u coaepxkanue OII, mpumeHeHHEe MOIYJIbHOIO MPHUHLMIIA I[TOCTPOEHUS.
OO6pa3oBarenbHas nporpamMmma «XUMHUECKasi TEXHOJIOTHUSI HEOPTaHUYECKUX BEILIECTBY» COJEPIKUT
MOJYJIM COBEPUICHCTBOBAHUSA NPOPECCHOHATIBHON KOMIIETEHLUH, (DOpPMUPYIOIINE YMEHUs
BBISBIISITh HAYYHYIO CYIIHOCTh MpoOieM B Mpo(ecCHOHAIBHOW 007acTH M ONpeAessTh
noTpeOHOCTH 00IIECTBA B MPOIYKIIMY XUMUYECKOH TEXHOIOTUH HEOPraHUYECKUX BEILIECTB.

7. Hanuuue B OIl KOMIOHEHTOB AJi1 MOJATOTOBKU K NMPOQECCHOHAIBHON NEATEIbHOCTH,
pPa3sBUBAIOIIMX KIJIIOYEBbIE KOMIIETCHIIMH, HHTEJJICKTYaJIbHbIE W aKaJeMUYECKHE HaBBIKH,
OTpaKalolle W3MEHAINIMeCs TpeOoBaHWA OOIIECTBa, B TOM YHCIE 110 peaH3aliu
IOPE3UJCHTCKON MporpamMmbl [0 OBJAJEHUIO TpeMs S3bIKaMM: Ka3aXCKUM, PYCCKUM U
anrnuickuM.  OOpasoBarenbHass IporpaMmMa COCTOMT U3  MOAYJS  CIIEHHUAJIbHOCTU
(«/IHHOBallMOHHBIE TEXHOJIOTUM HEOPraHWYECKUX BELIECTB», «MeTol0JOoTUusl Hay4yHBIX
UCCIIeI0BaHM», «ONTUMHU3AIUS XUMUKO-TEXHOJIOTHYECKUX IIPOLIECCOBY), MOJYJIl TPAeKTOpUU
Y MOAYJIA COBEPILEHCTBOBAHUS MPO(HECCHOHANIBHON KOMIIETEHLIMH.

8. Jlormueckasi mocne0BaTeIbHOCTh JUCHUIUIMH U OTPAXEHHWE OCHOBHBIX TpeOOBaHUI B
y4yeOHbIX IJIaHaX M OporpamMMax  oOyueHus. B momymnbHOl  oOpa3oBarenbHOM
nporpaMMe«XHUMHUYECKass TEXHOJOTMS HEOPraHMYeCKMX BEIIeCTB» IO  CHEeNHaTIbHOCTU
6D072000-XumMuueckass TEXHOJOTMsI HEOPraHMYECKUX BEIIECTB YETKO IPOCIEKHBAETCS
JIOTHYECKasl IOCJIEeIOBAaTeIbHOCTh M3YyY€HUs JAMCUMIUIMH, YTO OTpaXXeHo B Tabiuue
«Copepxanue 00pa30BaTENbHOM MPOrpaMMBbI».

9. Otpaxenue B OIl cuctemsl ydera yueOHOM Harpy3Ku JOKTOPAHTOB U MpEMNo/aBaTeseil B
KpeluTax, €€ COOTBETCTBHE MapamMeTpaM KpeauTHOH cuctembl oOyueHus. Cucrema ydera
y4eOHOW Harpy3ku JOKTOPAHTOB M TIpPENojaBaTelie B KPEeIUTax MpEJCTaBlieHa B CBOJHOM
Tabnuie, oTpaxaromed o0BbeM OCBOEHHBIX KPEAMTOB B pa3zpe3e MoAyined o0pa30BaTesIbHOM
IPOrPaMMBI.

10. Hamumuue B mporpaMMmMax MpPOU3BOJACTBEHHON MpPakTHKH JUIS  3aKpEeIUICHUs
TEOPETUYECKOr0 MaTepuaja, BBIPAKEHHOro B Y4eOHOM Harpy3ke B KpeauTax. B pamxax
o0pa3oBaTeNbHOW  MpOrpaMMbl  «XUMHYECKash TEXHOJIOTUS HEOPraHWYECKHUX  BEIIEeCTB»
IpelyCMOTPEHA HCCieloBaTeNIbCKas MPaKTHKa, LEIbl0 KOTOPOH SBIIIETCS M3YYEHHE HOBEHIINX
TEOPETUYECKUX, METOJOJIOTUYECKUX M TEXHOJOTMYECKUX JIOCTMKEHUH OTEYECTBEHHOM U
3apyOeXHON HayKH, 3aKpeIUIeHHEe MPaKTUYECKNX HAaBbIKOB, IPUMEHEHHE COBPEMEHHBIX METO/I0B
cbopa, 0OpabOTKM M HHTEPIpPETAMH SKCIEPUMEHTAIbHBIX JaHHBIX B JAUCCEPTAIMOHHOM
UCCIJIETOBaHHH.

11. Csemenuss o IIIIC, yuwactBytommx B peamuzauuun OIl. Csegenus o IIIIC,
yuacTBytomux B peanuzauumu OIl, mnpeacraBieHbl B BHJIE MOJYJIBHOTO CIPaBOYHHKA.
MoaynbHBIH CIIPAaBOYHUK SIBJSIETCS HEOOXOJMMBIM KOMIIOHEHTOM KpPEAMTHOW TEXHOJOTHU
oOydeHus, o0OecrneynBarOIMM BBIOOPHOCTh TMpENoJaBaTeNsi M TpaeKkTopuu oOydeHus. B
MOJIYJIBHOM CIIDaBOYHUKE TPEICTABIECHBl JAaHHBIE O IMIpenojaBaTesie, O pacHpeesIeHun
KpEAWTOB, BHJAX 3aHATUH, ypOBHE MOJYJsA, KOJUYECTBE KpEOUTOB, ¢opme 0OydeHus,
NPEPEKBU3UTAX M TOCTPEKBU3UTAX MOJYJsS, COACPKAHUM MOAYISA, pe3ylbTaTax OOy4YeHHS,
¢dbopmMe UTOTOBOTO KOHTPOJIS.
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12. Kpanuduxanus, noiaydaemas B pesynbrare ocBoeHus OIl. BpImycKHHKY MO JAaHHOM
OIl Xumuueckass TEXHOJIOTHUS HEOPraHUYECKUX BEIIECTB MpPHUCYXKAaeTcsi creneHb «J{okTopa
¢miocopun PhD 1o crneumansroctn 6D072000-Xumudeckasi TEXHOIOTHS HEOPTraHMYCCKHX
BertecTB». Jlokropa ¢unocopun PhD mo cnenmansroctn 6D072000-Xumudeckast TEXHOIOTHS
HEOPraHMYECKUX BEIIECTB MOTYT 3aHUMaTh PYKOBOAAILIME JIOJDKHOCTH B (Hay4HO-
HCCJIEIOBATEIBCKUX YUPEKACHUAX, KOHCTPYKTOPCKUX U MPOEKTHBIX OPraHU3aIUIX, TPOEKTHBIX
OpraHu3alUsaX U OpraHu3anusix oopa3zoBanus) 0e3 nmpeabsaBiIeHHs TPEOOBAHUH K CTaxy pabOTHI B
COOTBETCTBUU C KBaTU(UKAIMOHHBIMU TpeboBaHusMU KBanudukanmoHHOTO CHpaBOYHUKA
JOJDKHOCTEH PYKOBOJIUTENCH, CIICIUAIMCTOB M JAPYIHX CIYXKAIUX, YTBEPKICHHOTO MPHKA30M
MUHHCTpaA TpyAa W COIMAIbHOW 3ammThl HaceneHus Pecryonmuku Kaszaxcran ot 21 mas 2012
roga Ne 201-e-m.
13. Pexomenaius. M3 Beillieyka3aHHOTO CIEAYET, YTO MOAYJIbHAs 00pa3oBaTelIbHAs [IPOrpaMMa
«XUMHUYECKasi TEXHOJIOTHSI HEOPraHUYECKUX BelecTBy 1o crenuansHoctu 6D072000-
XuMu4eckasi TEXHOJIOTHS HEOPraHMUECKUX BellecTs, pazpadorannas B FOKI'Y um.M.Aya308Ba,
COCTaBIIeHA

HA BRICOKOM TpO(eCcCHOHANLHOM YPOBHE H MOeT ORITE peKoMeH[oBana LA
MCTIONB3OBaHHA B OpraHusanmm  ydebHOro mpolecca  MOCIEBY30BCKOTO
obpazopanus 8 YypoBHA Harponanssoli pamxu ksanudukaumii PecrmyGnakm

KazaxcraH.
TIpeziceaatens SKCIepTHOH KOMHCCHH, / : ) i
K.T.H., IOUEHT i Afitypees M.

YjieHB! IKCNEPTHOH KOMHCCHH:
K.T.H., IOIEHT A Kapataepa H.E.

K.X.H., JOLIEHT f gy Bumberosa [T A
X.H.; .

K.%.H., HOUEHT B fou HapeimGaesa 3.K.
mbektitri b 'y i



PEITEH3HA
Ha MOJYIEHYI 00paz0EaTeIEHYE0 IPOTPaMMy
« M AMAYeCKAT TEXHOIOIHA HEOPraHHIeCKHY BENIECTE? 10
cnemHansHEocTH §D072000-XmvEdgecKan TeXHONOTHA HeOpraHHIecKHY
BemecTs, pazpaborapHoH B FOKITY md. M. Ayszoea. r IlIemdkerT

1. Epatkas XapakTepHCTHEA [peOUpHATHA H OpodEme ee
gearensHOocTH. TOO «Kazdocdar - kpynHeAmes: XHMHYSCKOS OPeIIpHATHE
Kazaxcrana, SBIMIOIMEecH JHIHPYIOMEH KOMIAHEHEEH OO IPOHIBOACTBY
dochopcogepEameld mponyEnEHE Ha TeppHETopEE crpad CHI. IlpemmprsaTeEEe
HMEET B CBOEH CODCTEEHHOCTH NONHYVH IHHEHI OT J00EME J0 DOCTABKH
dochaTor H EX nepepaDOTEH B KOHEYHEIE NPOAVETEL — XEenTe docdop,
cepEyE0 H QochopHEle HCIOTE, (ochopHEIE H CI0XEHEIE MHHEPAILHEIE
yooDpeHHA, TeXHHYEeCEHE, KOPMOBEIe H NHMeBEEe docdatm. JledTelsHOCTE
KOMIIAHHH HATPABR/IeHA HAa peMeHHe DPHOPHTETHEIX 3aNad N0 pPAa3BHTHED
OpeINpHATHA XHEMHIeCKOH momoTpacid KazaxcTana, BEIXO HA MHEPOBEIE PEIHEH
€ EATeCTBEHHOH KOHKYPEHTOCIIOCODHOH DpOoOyEmHEEH, CO3TAHHEe HMHEIDEA
Pecoybommass KazaxcTaH KAk NOCTABIIHEA BRICOKOTEXHOIOIHYHEIY TOBApOE,
HEMMIONTHECA  PE3IYIBTATOM  ERICOKOTO VPOBHE  [OepepabOTEH  CRIPBA
ITpennpraTHe yaemieT OOMBOIO: BHAMAHEE NOATOTOBKE HHEEHEPHEIX KATPOE H
VHIACTEYET B YIeDHO-HaYIHONPOHIBONCTEEHHOM EOMIUIEKCE ¢ YHHBEPCHTETAMH,
OCYIMECTRIAKIMEME 00VIeHHE JOKTOPAHTOE IO CIOENHAMBHOCTH CLHMHIECKARA
TEXHOIOTHA HEOPTAaHHIECKHY BEECTE .

2. AxtvamsHoCTE H BocTpeboBamHocTe OII  ObpazoparensHas
mporpaMMa  «(AMAYECKAs  TEXHONOTHA — HEOPraHHYeCKHX  BEIeCTEH
COOTBETCTEYeT O ypoRHID HalHOHANBHOH paMEH KBaTHpHEAIHE PecmyOmEr=
Kazaxcran, OHH Tak#e TapMOHHIHpPOEAHE! ¢ J[yOIMHHCKEMEH JecKpEOTOpaMH, 1
nEEnoM KrammdwxkamaorHod Pauid Esponefickoro IlIpocTpamctea Bricmero
Obpazopamnd, a Taicke 8 ypoBHeM EpponefickoH KBATHOHEANMHOHHOH paMEH
g 0Opaz0BaHHA B TedeHHe Boel #H3HH. 1lenkio 0bpazoBaTelbHOH IpPOTPaMME]
«{AMHETerKad TEXHOIOTHA HEOPTaHHYecKHY EBelMecTBy SRIAETCH NOITOTOBKA
COETHATHCTOR, BIATEIONIHY TEOPETHISCKHMH H NPAETHIECEHMH IHAHHAMH E
EOHKPETHOH ODOMACTH, BIAJEIOIMHMHE METOJAMH H HHCTPYMEHTAMH CIO#HOH H
CHENHATHIHPOBAHHOH OOIACTH H YMEIHEN IPEMEHATE NONYIcHHLE IHAHHT,
OIFHHEATE H AHANHIHPOBATE COBPEMEHHOE COCTONHHE PAIEHTHA IPOHIBOICTEAL
a TaKke cHocoOHBX GOpMYIHPOBAaTE H NPHHEMATE >Q{eKTHBHEIC peIIeHHA
33739 OPOHIBOACTECHHOTC XapakTepa. PvEImHAMEH DpodeccHOHATBHOH
JeATeNEHOCTH AOKTOpPAHTa SBIAETCH OPraHH3ANHEA, obecmedeHHe H EOHTPOIB
TEXHOIOTHIECKHX  OpPONECCOE H  3KCIUIYATalHH —— TeXHOIOTHIECHKOTO
0DOPYIOBAHHA M0 NPOHIBOACTEY HEODPraHHETECKHEX BEIMMECTE B COOTEETCTBHH C
TpeDOBAHAAMHE NPOMEINMITEHHOTD TEXHOIOTHIECEOTD PETTaMEHTa H TEXHHKO-
IECIUTYATATHOHHOA MOKYMEHTATHH, 3ECTIEPTHA H JHATHOCTHEA COCTOAHHA H
IHHAMHAEH  ODBEETOER  JEATENBHOCTH  (TEXHONOTHIECKHY  OPOIECCOE,
0DOpPYIOBAEHA H T.IL), pazpaloTEa TEXHHICCEHX 3AaHHH Ha DTPOCKTHPOBAHHE
HOBEIX H MOJEPHHIAMAEC CYINECTBYIOMHEX



TEXHOMIOTHICCEHE [OPOOECCOE, TEXHOMIOTHTICCEHXN MHHHE H TeXHNIOTHISCKOTO

000pyIOBAHHA.
3. PesynbTarel ODYVICHHA H KOMIIETEHITHH, HY CBA3b C 3a0pOCaMH PEEHER

Tpvaa. Pe3ynbTaTEl 00yIeERE coCcoDCTEYIOT GopMEpPOBAHAD NpodecCHOHATEHER
3HAHHA 00 OCHOBHEIM ECTECTBEHHO-MATEMATHIECKHM HAYEAM T8 OPAKTHIECKOTO

OpPEMEHEHHA,  HANpPaBIEHHOTO HA  PAIBHTHE TEXHOUOTHH  [epepaboTiH
MHHEPATEHOID CHIPEA, HCIONBIOBAHHE) HH(QOPMATHH 4 pEeMeHHER OpobmeM B
XHMHYIECKOH TENHOIOTHH HEOPraHHYeCKHX BeIecTE, VMEHHA ONHCHEBATE
TEOPETHISCKHE 3IAKOHOMEDHOCTH TEXHONOTHYECKHY NpONEccOE MepepaboTiH
MHHEPATLHOTD CEIPEE H TEXHOTEHHEIX OTXOJOE C HONyIeHHEM HeOpTaHHIecKHY
coelHHeHHH DBHITyckHHEH 00pazoBaTelbHOH DOpPOTPaMMEl BoCTpeDOBaHH Ha
OPEIIPHATHAY. XHMHIECKOH NPOMENUIEHHOCTH KiK CHEMHEATHCTH, COOCODHEIE
OOFHHBATE H  NEPEOCMEICTHEATE HAKOIUNIEHHEI  ONEIT, AHATHIHPOBATE
Ipod eCCHOHATEHYIO H CONHATRHYID JeATeTEHOCTE.

4. Hanwwwe  “KOMOOHEHTOE, pPA3BHBANOIIHX  NPAKTHISCKHE  HABRIKH.
ObpazopaTensHAA MPOrpaMMa COJEPEHT ODIMHE H MeR THCOHIUTHHADPHEIE MOYIH,
EKMOYANITHE  eCTeCTBeHHO-MATeMaTHUeCKHe, XHMHYeCKHE MOOYIH & H
mpofecCHOHANEHEEIE MOAYIH, HeoOXOZHMEIE A PAa3BHTHA OpodeCcCHOHANBHEIX
HABHIKOE JOTKHOCTHEX KBAMH(HEATHA HEAEHEPA, XAMAKA-TEXHONOrA, HEKEHepa-
TEXHOJIOTA, HAYIHOTO COTPYIHHEA.

5. Copep#arHe oO0pa3OBaTeNBHOH NpOTpaMMEl (MOTYIH, JHCITHIUTHHEL).
O0pazoBaTeNEHAT OporpaMMa COAEPEHT O0IMEE H MeRTHCIHILTHEAPHEIE MOIYIIH,
EEMHTANITHE OCHOBE HHESHEPHO-TEXHHYECKHY HAVE, XHMHUECKOH HEECHEDHH,
mpod ecCHOHANEHOH IOATOTOBKH.

0. KagecTE0 MOIYNEHOTO COPAaBOYHHEEA. B 00pazoBareBHOH mIpoTpaMme
(O{AMHATECKAT TEXHOIOTHA HEOPTAaHHIECKHX BENIECTE» NPEACTABIEH MOITYIBHEIH
COpPABOMHHE € DPAIBEPHYTHIMH JAHHEIMH [0 PACOpPEJeNeHHI) KPETHTOB, BHIAM
IAHATHH, YPOBHI0 MOMIYIA, KONHIECTRY KPEIHTOE, OTERETCTBEHHOMY MHITY, dopue
o0y4eHHA, DPepeKBHIHTAM H MNOCTPEKBHINTAM MOJYIEL, CONEPHEAHHED MOV,
pe3yneTaTaM obydaeHHA, QopMe HTOrOBOre KOHTpomd. MoIynbHEIH CIpaBoTHHE
ABMACTCE HeoOXOOHMEMNM KOMOOHEHTOM EDETHTHOH TeXHONOTHH oDyIeHHT,
obecneqHBAIOMEH BEIDOPHOCTE MPENOJABATENT H TPAEKTOPHE 00paz0BaHHA.

7. 3axmoderde. OcHOBEIBAACE HA BEIMEYKAIAHHEIX JAHHEIX, MOTYIEHAR
0bpazoBaTeNEHAS OpOTpaMMa « {HMHYECKAd TEXHONOTHA HeOPraHHIECKHX
BEIMECTEY 0 coemHansHoCTH GD072000 - XFMHTeCKAT TEXHOIOTHA
HEOPraHHIECKHX BeIecTE, paspaboragHas B IOKTY mm. M. Ayazoea, cocTaBneHa
Ha BHICOKOM YpOBHE H PEEOMEHTYETCH N1 HCOONEI0OBAHHA B OPraHH3ANHEH
yaebrore nmpomecca phD gmoxTopamTypet 8 ypoBEA HamHoHamsHOH —paMEH
ipamEpEKanEi PecoyOimasm Kazaxcran

Sy
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PEITEH3HA
H3 MOOYVIRHYH 06032 0E3TeNRHYH MPOTPEMMY « A M SlIaE
TEXHONOTHE HS0PTaHHYe0ia BRISCTES 0 CIeIansracTe G007 2000-
KIMECIEE TEXHOIOTHE HE0PTENHYSIINE BRUISCTE, PRIDaSOTaNEON B
OETY ma. M Avazoza, r ] eoament

1 Epames XapasTepHoTH IS IPSITpLeTiis ¥ Ipadins &8 IeETanssacTH
TOO :FKAIHHHEXHMITPOEET: EEnseTc: L=HTPOM 0 PatpaboTRE HOELD
EHMHMSCIH TEXHOOOTHR H OPTEHHIZIHNE Ha TPSITMPHETHES HOERN XHMIHYSCIHN
MPOHIEQOCTE, 3 T3KEE MOJSPHHIIHE H PSDHCTPYEIHHE —CYINSCTEVHMITHX
TPeITpHETEH. HayuHo-TeX Meas PaIpaonial HECTHTYTE SRII0HHDOEIHE Ha
BIHX COCP x wezgyvuaspogssm EmcTaExax B Mocize, CIHA, Kamage QA
Farrae, CHOESHN H HS0OHOIDETHD GRIIH HATPIEIsHE METiIEH H THIIIOMENHE
Tlo HayyHO-TEXHHMSCIHM PIIP360TIEM HHCTHTYTZ GHOH  CIPOSETHPOEIHEL
MOCTPOSHRE, EESISHE E IRCIIOVATAINN IPOHIEQICTER H3 TEPPHTOPHH GHIENISrg
COCP = oropoga: COEEEHCE ApTeMomaE (Vipamsa), T Hmp-Fopr (JarecTam),
rMeney: (Bammoprocran) r. Yeapoeo, roBpamcs, r Kpacmospox, rllepum,
(Poccis), rAmMaEnmm (ViSsimcTax), rOvuramt (AsepSaiossx), T Iap_;.;,.
r Axray, T KosrasaE, r Bamxam, r Kaparay, r. Eawerac, T lawpmTay.r. Mnmesr

2. ANTYaNBHOCTS H BoCTpefoEanocTs OI1 B paancx peanmzaimm ]'I]]EI]EI.‘G.
Ex0ETeE KanancTans & SspOonsicsos 05 PEI0EITENRHOS IPOCTPERITED OO IEHEE
OGPEI0BATENBHOE IPOTPEMME #AMMHYSCIEE TEXHOOOTHE He0pPTEHNYSCIn
ERUISCTES ma  CISIH ANEHOCTH EEII‘EII:III-E}EJ:E:_-:E.E TEXHAIOTHE
HEOPTEHHYEIH: BSINSCTE ERNESTCE aTVanexoi (6paI0osaTelnHiz MpOTPEMME
#HIDOMYSEE TEXHOIOTHE HeOPTEHIYedy B2SCTES 10 CROSMY COQSDEEHIN
cooTeeTcTEyer § vpomoe HamromammoX panH szanmdeoeinm Peorvemo:
Bazaxcrad, 0H3 Tale TIPMOHINHPOEHA C JIVEIHHOOME OeCpHITOpaM, 1
womes Franed§mamroxnor Paox Ezponswczoro Ilpoctpamcrza Bacmero
O&pazoEans, 3 TaxEs ¢ § ypozxey ESpomsdc noH KRN InEIHOHHOH PEMIH IIE
OSPII0EIEME B TSNSHWHS BOSH ZOREM  BOCTPeSOIINHOCT: OSDII0EITENHON
MPOTPAMME ©HHMHYSEE TEXHONOTHE HS0PTEHHYSHY EEIISCTE: QNPEISTEsTCE
2% IeNEK, IANNYSNMESHCE P ONOATOTOERS CNSUHANHCTOE, ENATSHMINN
TEOPETHYSCIMH K IPESTHYSCIHME IHIOUEM B XOMPeTHON 06I3CTH HayiH X
NDOHIEQOCTER M VMSKUDD NPHMEHET: [DOIVYSHHENE IHINME OUSHMEIT: H
EHANHINPOEIT: COEDSMEHHOS COCTOEHME DPIIENTHE NPOHIEQOCTER, 3 TIEEE
CHOCOGHRED SOPMYVIHDOERT: H IDICDDET: 35OSITHENIE [DSNISHME 2EOEY
TNOHIEQICTESHHATD X3PasTEpa

3. PezynnTaTm O6VYSHHE H KOMIISTSHINH, HX CEEIRL C IEIPOCEMHE DPRIDG
TpyvI: PeaynrraTm QEVHSHEE 10 MOMVIRHOH OSDaI0EITSNRNOH IOTpaMMs
CIOCOGCTEYHT $OPNEDIESNN0 MPOSSCCHONANRNED IHAHHH, He06X0DNEN I8
DIIEMTHE TEXHOOOTHH DEEpafoTiH MIHSDINRHOTD H TENHDTSHHOID (PR
HCTONBI0EB000 HEGOPMAINGT I8 PEUlsnis TPO6IeM B XIIeckoi T 0m0THT
HSODTEHMYSIIO BRSCTE, VMEHNE OMHCREIT: TSODeTHYSIOE I3R0HOMEDHICTH
TENHOMOTHMESIHE IPOUSCOOE  TONVYSHHE HeODTSOEElnD: COSTHHSHE
BTy (33003 06)a30E3TaIEH0H TPOTPEMME K35 CIISIHATHCTS, CI0C0EHkS



4 Hamymis  w0MIIOHSHTOE, ]Jaamm.mm{x MPETHYSaH S
HiEnnH  (OGPIT0EITENLHAE MPOTPEMME COJSPEHT B2 MOIVIH, He06XqTHMEE TITE
PEIEMTHE NPOSSCCHOHANLHED HIELGOE N JONEHOCTHED  IEaNH$IDEINO
IESHATE, XIMONE-TEXHONOTI, MESHIDE-TENHONOTE, HIVYHIID CoTpvixoz K
HMM OTHOCETCE O6UIHS H MESTHOMIOHHIPHLS MOIVOH, EIXY0INS
SCTSCTESHHO-MATSMATHYSCIHME, XHMHYSEH:E MOIVIH H - IPOSSCCHOHINBHERE
MOTVIE,

5 mmmuupazumxmumm{m@mmmm}

B COCTZE MOIYVIORHOH OGDI30EATENEHOH NMDOTPEMME #HHMIMSCIEE TEXHONOTHE
HSOPTEHHYSCIHY BSIISCTE: EXOOET O6IHE H MESTHCINIIIHHIDHES MOIVIH,
ENMHUII0NNIE OCHOEH MHESHIDHO-TENENSNN HIVE XIDOMSIRDE MHEEHsDIL,
MPO§=CCHOHATEROH 01T T0 B

6. Fawecreo MogyvoeHOTO CIpEE0YEIGE. (JGDITOEITENRHAE IPOTPAMME
HHMMHYSIEE TENHONOTHE HESOPTEHMYSlI BRUSCTE: NPSICTRENSHZ B OEHOR
MOIVIRHITD CIPEE0YHIDE © DIIBSDHVTRME J3HHWMH 10 DECIpeIsnssne
NPSTHTOE, EHIEM  33HETHE, VDOEHN MOIVIE, KOOHYSCTEY  3DSOHTOR,
OTESTCTEEHHOTO IHIE, @OpMe 06YVIeHHE, JDSRSRRRETA. B TRTRRREHIHTAN.
MOOVIE, CONSPEEHHW MOOVIE, PSIVILTATAM O6VISHHE, §0pME HTOTOEIID
KOHTPOIE. Mogvirsenl COpIEOMEGL. EEMNESTCE H20SXOMMMELM ERDMIOHSETOM
IPSINTHOHE TEXHONOTHE 08 VISHHE, 062 HEININ B0 PHACTS IS0 TAESTSIE
H TP3S3TODHH 0GP 0En0E

7. Jaxmxowsmns Hz 0cH0E: CEIZHHOTO COSOVET, ¥TO MAIVTRERL
QEpAT0EITENLHIE MPOTPEMME S NHMHYSIIEE  TEXHOOOTHE  HSOPTIOMEIIom
BaMeCTES 0 crremmansmacTH G0 72000- Xnomenss TeXHOTaTHE
HSOPTEHEYSII BRINSCTE, paspaforanHas B HOBTY ma A Ay3sgss, cocTaEneHa
HI ERCONOM MPOSSCCHOHANEHOM VPOEHS H PEROMEHIVETOE I0E HOIONLI0EIHEE B
OpTaIORANG vYedHoro mpouecc: phlD mossopammypu 8 vpomis Hamomnannmol
paaGa sEanEdrnEinn Peomrvemna Kazaxoras
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OT3BIB
Ha MoayIsHYVIO 00paszoBaTeasHYI0 nporpaMyy FOKTY mm M. Avasosa
«XHMHYeCKaqd TeXHOJIOTHY HeOopraHHYeCKHX BellleCcTE»
14 ypoBHA odpasosarng PhD nokTopaHTypa

MonaynbHad 0O0pasOBaTellbHAY MpoIpaMMa «XHMHYecKad TeXHOIOTHI
HEOPTAHHUSCKHX EBeINecTB» PaspadoTaHA B PAMEAX CIRIHATEHOCTH 6D072000-

XuUMHYecKad TeXHOIOIHY HEOPIaHHICCKHX BEINECTE.
Ilocae o3HAKOMISHHA C H]JDI‘pE_\IhIDfI CUHTAR HEOQOXO THMBIM OTMETHID

cleIyromee:
1. ITenn [POTPaMMBI «IlogroToBra KOHKYPEHTOCTIOCOOHBIX
BRICOKOKBATH(HIIMPOBAHHAL CIEIHATHCTOE, 0013 JAF0IMX MeTOI0T0THYE CKHMHA
3HAHHAMH B O00JacTH HHHOBAIIHOHHO-HCC/IeJOBaTelIECKOH JedTelbHOCTH,
CIIOCOOHBIX K CAMOCTOATETBHOMY MEIIITEHHIO, (POPMHPOBATE H PeaTH30BHIBATH
HIeH HAYYHOTO PAZEHTHA B 00MACTH XMMHYSCKOH TeXHOIOTHH HeoplraHHdecKHx
BelleCTE» B «llogroToBra  CIEIHAIHCTOE, CBODOJIHO BIaIe0IIHY
rOCYJapCTBEHHBEIM H  HHOCTPAHHBIM  H3BIKAMH, BIAJSIOINHY  HABBIKAMH
THISPCKOTO YIPABISHHA MPORCCAMH U JedTeIBHOCTE KOINEeKTHEA, IPHHATHT
PEMIPHHA H OTBETCTBEHHOCTH HA VPOBHE HHCTHIYIHOHANBHBIX CTPVEIVD,
aHATH3A, OLEHKH H pealH3alHH HHHOEBAIIHOHHEIX HIeHl B mpodeccHOHATBHOR H
COIMATBHOH cdepe» OTBEYAlOT COBpPeMeHHBIM TpeOOBaHHAM K MOJATOTOBKE
KaJpoB BhICIIEH KBATH(HKAIIHH H COOTBETICTBYIOT MERIYHApPOIHOMY VPOBHIO
BBRICIIETO 0OPA30BAHHA;
2. TlporpamMma mpodecCHOHATRHO M TPaMOTHO H3ITOKEHA BO BCeX acleKTax
TpeboBaHHH K MporpamMMaM N0J00HOTO YPOBHA, XOPOMIO CTPYKIVPHPOEAHA H
COIEep:KHT BCe HeoOXOIHMBIE KOMIIOHEHTB! 14 NpHOOpeTeHHI KOMIETeHITHH
BBITYCKHHKA TOKTOPAHTYPEL
3. JlorEgHEIM H OOOCHOBAaHHEIM NpeICcTaBIdeTcd BESIeHHE B IIPOTPaMMy B
MOIYIe
«HayuHoe 0DOCHOBAaHHE TEeXHOJOTHH» IHCIHIUIHH «MeToJoJ0rHd HAYIHBIX
HCCIeTOBaHHNy H «ONTHMHSANHE XHMHKO-TEXHOIOTHISCKHY IIPOLIECCOE® H B
smonyne «HoBeR TeopeTHdecKHe H TeXHOIOTHYECKHE ACHEKIBDY JIHCIIHILIHH
« Y IpaBneHHe HAVYHBIMH  [POSKTAMH  [OPOHIBOACTE  HeopraHHYecKHX
COeJHHe HHID)
H «YIIpaBIeHHe HAaYYHBIMH IPoeKTAMH NIEKTPOXHMHYECKHY I[IPOH3BOACTEY I
ABYX TpaeKTOPHHA 00yIeHHT.

B uenom nporpamMMa akTyalbHA, COBPEMEHHA H COOTBRTCTBYET
TpeOOBaHHAM K YPOBHIO IOAT0TOBKH JOKTOpaHToE PhD.

/1.1, npodeccop e H
PXTY um. JILU. Menneneesa / gﬂ [Terponasnoscknii H.A.

i f |



Annex 3. The contingent of PhD students on the educational program «Chemical
technology of inorganic substances»and dataon the degree assigned

Form of study Year of study ngtgcﬁ?:r? te Degree awarded
1 2 3 PhD
N fultime 12 8 2 PhD
DL fulltime 8 2 1 PhD
N tulltime 2 1 3 PhD
22%11%' fulltime 1 3 3 PhD
D fullime 3 3 2 PhD

Annex 4. Number of doctoral students per semesters for each educational program

Number of students per semester
Educational . Sl e e e = 5_-';
program / Academic year % glg|e|e e [t
awarded £ cle|lglgle T
; OO | D] D s
academic creneHb Slalalelala S
Chemical Technology of 3 13 [3 |3 [3 )3 3
Inorganic Substances / September
PhD 2014/2015
Chemical Technology 1 11 |11 ]1 11 1
of Inorganic Substances September
/ PhD 2015/2016
Chemical Technology of 2 2 |12 |12 |2 |2 2
Inorganic Substances / September
PhD 2016/2017
Chemical Technology of 8 |8 [8 |8 8
Inorganic Substances / September
PhD 2017/2018
Chemical Technology of 12 |12 12
Inorganic Substances / September
PhD 2018/2019




Annex 5. Sheet of evaluation of lectures and practical classes
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1| CaGak o1y yakwum Gasy /Pacnp p Ha yueGHOM 3aHITIH 1 v,
2 | Taxwpuinmsis anisuiysy/PackpsiTHe Tembl i v,
3 hasnaayabIH TCOPUANBIK AcHrehi (aapic) /Teoperisicekitit yp M (eKuns) (V4
3.1 | a) reasmn-anic i% / HRYWHO-M it v
G) NOrHKWIBIK / AOTHYHOCTE 4
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nmmnux MeToa08 06y cHI 4
5 OKY MATCPHWILIH HIEpy MCH OKITY ACHTEHi/3HAHNE METCPHATA 1 YPOBCH CT0 NPENOABARIA L/
) OKBITYLUBI MATCPHAAB cpxm MCHICPIeH, HETisT KEICHACPAI CPEKIIC ATan 6T¢ Anasl, MaTepHanta THecin
emee / np P YMCCT BBUICAHTS OCHOBHBIC MOMCHTHI, HC MIPHBA3AH K \/
Ma
6) aKnapaT MaTCPURILAPBIHLIH OACKA A8 HAKbIH 7 Oan. /undor it PHAN YBRIAH C l/
APYTIMI .
B) NPAKTHKALA KAPACTHPHIIFAH RAFAAATIAPARH HAKTHUTB MICENCCi, MBICATR JKaHE ccell Gap/coacpkuT
KOHKPCTHIE NPOOAEMbI CHTYAIHH, NIPHMEPSL, 3AAA4H 13 NPAKTHKN l/
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rpynnax
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AyANTOpHEi, HwKe OOpaniof casan
9 Meaaroruxkansk TakT/Ileaarornyeckih TakT VA
10 | Ceftney camachy/Kauectso peun v
2) coftney Manepi/uxima /
6) colticy MAICHHETI/KYBTYPA pen v A
B) AYEIC BIPFRFRY/ (v
11 | CaGaxrsty ‘rapGueni i/B T Hil SAHATI L
12 Cmm-m wanmpl  Garackl  MCHrCpincTiH noxumuump YeTaHnMIApH  GOfbHWA  Gaunapasiy  oprauia-
pH(Q BIK Pl ursFaphuIuInt /O0an OUCHKA YICOHOTO AHATHA BRIBOANTCH, HCXOAA M3 CpCaHe- 9 fd’
HMETHYCCKOIO JHAYCHHA OWIIOB 110 BCCM HIYHACMBIN /
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10 JaHATHE BYCT COBP OPIRHH3AIH o6puoum1mom npouecea B syse.erep GapaK YCTAHBIMIAD

Goit Gann 3.5 nmcn Gonca,cabak KOO-na oky npouecin yﬂunmmpynuu mlpn TanaNTapAa calixec
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31 | ar [ Hays v

0) AOTHKABIK / AOTHIHOCTE
B) KYHEMAIK / CHCTEMHOCTS

1) perrik 6 / HOCTH

2) AETKISY Adpeaect / AOCTYIHOCTS
32 | 6) MMpaxtukaink cabaKrsl ernd’!x JeHreiti/ YpoBens NPOBEACHIA NPAKTHUCCKIX JaHATHIL v
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NpoLecea B By3e.

Calaxxa xersickan/TTocernsumuft yucOHOS 3aHaTHE W w7, LT M W

At-gent, raas gopeacect, asyasms, xona/O.H.O | yuenan JOMEHOCTS, NOATHCE

Cabaxrsii GarackiMe TaHbICTEIM/C OUCHKON YMeGHOr0 3aHATIR

Koma/Tlammcs =

Backa na P P MEH y /Iipyrite sameyanis n I
W s m = Zie =
g_e < i ’ q' I% s
v,




Annex 6. The results of the survey "Teacher from doctoral student view"

Higher School of Chemical Engineering and Biotechnology

Ne | Question 2014- 2015- 2016- 2017- Overall
2015 2016 2017 2018

1 Please rate, organization and punctuality of the

teacher 4,51 4,51 4,56 4,58 4,54
2 Rate how generally the training course was

interesting and useful for you. 4,31 4,33 4,52 4,54 4,43
3 How well did you understand the goals and

objectives, the content of the training course? 4,45 4,45 4,49 451 4,49
4 Does the teacher use new and useful materials to

conduct classes? 4,42 4,47 4,45 4,54 4,47
5 In your opinion, to what extent does the content

of the course read reflect the modern

achievements of science and technology in this

field? 4,47 4,46 4,49 4,5 4,48
6 In your opinion, the teacher is professionally

competent and competent in the presentation of

educational material. 4,44 4,48 4,47 4,52 4,48
7 In your opinion, how much is the erudition and

culture of speech (the teacher's speech is

professional, expressive, understandable, allows

you to make the necessary entries) 4,39 4,48 4,47 4,51 4,46
8 Is the teacher available to present the course 4.4 4.4 4,46 4,53 4,45
9 Do you think there is a connection with practical

activities, the teacher orients students to the

profession? 4,43 4,39 4,46 45 4,45
10 | Does the teacher encourage students to use

various sources of information: additional

literature, the Internet 4,4 4,41 4,47 451 4,45
11 | Is the teacher objectively evaluating students'

knowledge? 4,28 4,38 4,42 4,46 4,395
12 | Does the teacher in the classroom maintain an

atmosphere of mutual respect and

understanding? 4,23 4,29 4.4 4,46 4,35
13 | Does the course in general meet your

requirements and expectations? 4,24 4,34 4,39 4.4 4,34
14 | Will the material studied be useful in your future

work or study? 4,36 43 4,42 447 4,39
Average score 4,39 441 4,49 447 4,44




Annex 7. The results of the survey ™Student satisfaction with the

organization of the educational process™

Educational program
Doctorate

Do you combine work with study?

Yes No Total
35,3% 64,7% 100%

Is your job related to your specialty?

quality of the

Yes connected
Educational program Net connected Total
Doctorate 86,7% 13,3% 100%
Are you satisfied with the quality of teaching faculty
composition of SKSU?
Difficult to
Educational program Satisfied Partially satisfied Dissatisfied answer Total
Doctorate 52,9% 41,2% 5,9% 0,0% 100,0%

What are the main shortcomings in teaching quality you would like to point out?

Educational program Doctorate
Weak knowledge of teachers 10,0%
Bias teachers in assessing students' knowledge 20,0%
Bad explanation of the main lecture material 0,0%
Bad diction 10,0%
Lesson absences on the part of the teacher - breakdowns 10,0%
Inability to work with the audience 0,0%
Lack of logic, "algorithm" classes 0,0%
No handouts 20,0%
Monotony training sessions 30,0%
Total 100,0%

In what form are mainly conducted lectures on the disciplines of specialization?
Methods Doctorate
Business game 5,7%
Role-playing game 0,0%
Organizational activity game 3,8%
Conversation 5,7%
Discussion 5,7%
Brainstorm 11,3%
Briefing 1,9%
Training 5,7%
Project Method 9,4%




Lecture at the same time two lecturers 5,7%
Analysis of situations of professional activity 9,4%
Using powerpoint 15,1%
Using the Internet 11,3%
Using CD-ROM, video and audio 9.4%
Do you often visit the SRSP, SRMP, SRDP?
Only for CPC
Faculties Constantly If you have delivery Never Total
guestions?

HIGH SCHOOL "CHEMICAL
ENGINEERING AND 52,8% 18,0% 28,6% 0,6% | 100,0%
BIOTECHNOLOGY

How are the themes and forms of the CDS related to the specialty?
Faculties Fully Partially Does not match Total
HIGH SCHOOL "CHEMICAL
ENGINEERING AND 61,9% 35,0% 3,1% 100,0%
BIOTECHNOLOGY"

B xaxoii (])opMe B OCHOBHOM IIPOBOJATCACEMUHAPCKHUE 3AHATHSA MO NUCHUIIIMHAM

crnenuaau3anuu?

Methods Doctorate
Business game 5,3%
Role-playing game 1,8%
Organizational activity game 5,3%
Conversation 8,8%
Discussion 10,5%
Brainstorm 1,8%
Briefing 3,5%
Training 5,3%
Project Method 10,5%
Lecture at the same time two lecturers 3,5%
Analysis of situations of professional activity 15,8%
Using powerpoint 10,5%
Using the Internet 7,0%
Using CD-ROM, video and audio 10,5%

Total 100,0%

How are the tasks of the CDS aimed at developing your competencies as a future specialist?

Faculties Fully Partially Does not match Total

HIGH SCHOOL "CHEMICAL

ENGINEERING AND 49,1% 45,6% 5,3% 100,0%
BIOTECHNOLOGY"




Rate on a five-point scale (1-minimum grade; 5-maximum) the following indicators of the
quality of educational services of the university

Questions Rating Scale

Conditions of education 1 2 3 4 5 Total

State of the classroom fund
3,6% 5,4% 17,5% 37,6% 35,8% 100,0%

Provision of classes with laboratory
equipment, visual materials, etc. 4,6% 5,2% 17,0% 40,3% 32,9% 100,0%

Technical support of the educational
process with technical training aids,

including computer, media technologies,
interactive whiteboards, etc. 4,1% 6,3% 17,7% 35,6% 36,3% 100,0%

The quality of the educational program and its implementation

The content of educational programs
(clarity of the goals and objectives of the
course; communication of the content of
educational programs with the goals and
objectives of the course; the present
level of information, its sufficiency for 3,3% 4,1% 16,7% 37,8% 38,1% 100,0%
practical use; the development of skills
and practical skills).

Training methods and organization of
the educational process (accessibility,
quality and timeliness of teaching
educational material; knowledge
assessment methods; convenience and
adherence to the class schedule;
compliance of the actual educational 2,2% 5,8% 16,0% 36,6% 39,4% 100,0%
process with the expectations of
university advertising; provision and
organization of independent training).

Relations with the faculty (partnership,
culture of communication, accessibility,
objectivity, level of mutual

i 2,0% 5,2% 14,5% 34,1% 44,2% 100,0%
understanding).

Relationships with the administration
and staff of the university (efficiency

and quality of issues, culture of 3.3% 6.5% 16,9% 34.5% 38.8% 100,0%
communication).

Material and technical equipment of the
educational process

(audience; Iaboratories; base for 3’7% 5’0% 17’3% 35’5% 38,6% 100]0%
practices; computers and software, etc.).




The level of information services
(sufficiency and quality of library and
methodological support; availability and
informativeness of computer networks
of the university; organizational

information at the faculty (department)). 2,8% 5,3% 16,1% 34,4% 41,3% 100,0%
Involvement in university processes (the
level of student self-government;
consideratign and implementation of 3,5% 6,3% 17,0% 35,0% 38,3% 100,0%
students' wishes).
The level of social security (housing and
medical care, catering, leisure activities).

4,8% 5,1% 17,4% 35,7% 37,1% 100,0%
The possibility of obtaining additional
educational services and participation in
research activities. 3,1% 5,4% 15,9% 36,0% 39,6% 100,0%
Satisfaction in the chosen specialty and
interest in the future profession.

2,9% 5,1% 12,9% 33,1% 46,0% 100,0%
The quality of the organization of
independent work of students under the
guidance of a teacher (IWST) 2,2% 3,7% 14,3% 35,7% 44,1% 100,0%
Quiality organization of professional
practice 2,9% 4,3% 16,2% 35,7% 40,9% 100,0%
Timetable of classes 3,0% 38% | 11,1% | 344% | 47,6% 100,0%

Quality learning outcomes
The level of theoretical knowledge you
receive 2,2% 3,1% 14,6% 38,1% 42,1% 100,0%
Level purchased by you
professional skills and 2,3% 4,3% 14,9% 36,4% 42,1% 100,0%
skills
Compliance with the level of training
in general, modern _ 2,3% 5,8% 16,2% | 36,8% | 38,9% 100,0%
requirements for the profession
Additional services

Student trade union. 3,2% 51% | 161% | 37,6% | 381% 100,0%
Psychologist 4,0% 68% | 164% | 350% | 37,8% 100,0%
The work of student clubs and student
government 4,9% 48% | 153% | 368% | 381% 100,0%




The work of the sports sector

‘ 51% ‘ 6,3% ‘ 14,8% ‘35,4% ‘38,3% ‘ 100,0% ‘

How often do you work in the library?

Options Answers Total
5 and more 2-4 times a Lessthanl 2-3 times Do not use
times a week week time a week a mounth
I work and prepare in the
library 17,4% 34,5% 26,0% 17,1% 5,0% 100,0%
I work and prepare at the
university’s electronic 17,4% 36,5% 25,0% 17,1% 4,0% 100,0%
resource center.
I use the computer classes of
the university for self-study. 20.7% 34.4% 22.0% 16,9% 6.0% 100,0%
How much is the service level of the university library staff?
Is it meet your expectations?
Fully Partially Does not match Total
Educational program
Doctorate 64,7% 23,5% 11,8% 100,0%
How effective and accessible is the work of university students with the Internet?
It is not always
possible to work
Great, you can | due to the large I rarely can work
always work number of willing because of lack of time
with the students, that is, - this is not taken into
there are not account when
Educational Internet. enough Internet organizing the work of
program classes Internet classes Do not use Total
Hoxropantypa 58,8% 26,8% 5,9% 8,5% | 100,0%
Do you think are there at SKSU?
_ Fully Partially Absent Difficult to Total
Options answer
Good training conditions 49,7% 40,7% 4,3% 5,3% 100,0%
Good conditions for independent
work 43,8% 43,5% 7,0% 5,7% 100,0%




Good conditions for physical
education and sports 48,5% 34,8% 9,5% 7,2% 100,0%
Good leisure facilities

33,9% 38,7% 17,5% 9,9% 100,0%
Artistic opportunities

37,5% 43,7% 7,0% 11,8% 100,0%
Opportunities for doing science

40,6% 43,1% 6,4% 9,9% 100,0%

How effective and accessible is the work of university students with the Internet?

Posts Doctorate
Faculty / High School Administration

17,8%
Head of Department 24.4%
To teachers 31,1%
To the curator of the group 8,9%
To student council 2,2%
Group Warden 2,2%
To parents, relatives 4,4%
To friends, classmates 8,9%
Total 100,0%

Satisfaction of students with research work

Level of research organization of

Educational program

High Low Can not answer Total
Doctorate 94,1% 5,9% 0,0% 100,0%
Attracting students to research?
Educational program Department teachers Dean's Tutors/ curators
office Total
Doctorate 100% 0,0% 0,0% 100,0%

Accessibility of scientific leaders

Yes, according to the

Meetings are held, but

Educational program | schedule you can get L Can not answer | Total
: consultation is not
a consultation. .
possible
Doctorate 88,2% 5,9% 5,9% 100,0%




Annex 8. The results of the survey «Satisfaction of teaching staff with university»

Graduate School of Chemical Engineering and Biotechnology

Ne Questions Answers
Yes Not Sometimes

1 Do you think the university adequately evaluates

your contribution to raising the image of the 85,1% 5,5% 9,4%

university?
2 Are you satisfied with the social support of

teachers by the leadership of the university? 64,7% 17,6% 17,6%
3 Is there a notion of “team”, “corporate spirit” in

the university staff? 79,9% 7,6% 12,5%
4 Satisfaction of the faculty with the support of the

university in research work 43,4% 22,6% 34,0%
5 Avre you satisfied with the results of independent

work of students with teachers (IWST)? 78,5% 8,4% 13,1%

Annex 9. The results of the survey ""«Employer satisfaction with the quality of graduates

training»

Evaluation of enterprises / institutions of the image of M. Auezov SKSU

The scope of enterprises / institutions 1 2 3 4 5 OOt
Technical sciences and technology 0,0% | 0,0% 0,0% | 50,0% 50,0% 100,0%
Salaries offered to graduates?
20-40 40-60 60-80 80-100 100-120 | Above 120
The scope of enterprises / thousand | thousand | thousand | thousand | thousand | thousand
institutions tenge. tenge. tenge. tenge. tenge. tenge. Overall
Technical sciences and 00% | 235% | 235% | 353% 5,9% 11,8% | 100,0%
technology
Staffing of enterprises / institutions
The scope of enterprises / )
institutions The bad Satisfactory Well Very good | Overall
Texumicckue Haykit u 0,0% 35,3% 52,9% 11,8% | 100,0%
TEXHOJIOTUHU

Methods used by the enterprise / institution for employment




Recruitment Through By posting According Overall
immediately media information Through to
after advertising on the employment | colleagues
The scope of graduation institution's agencies
enterprises / institutions website
Technical sciences and 40,0% 6,7% 6,7% 26,7% 20,0% 100,0%
technology
PasBuTue npeanpusitusi / yupexaeHusi Bocjaeaywmme S jger
Significant
Without increase in the
The scope of The scope of changes scope of work
enterprises / institutions | work decreases Average job growth Overall
;i‘;}':\gﬁg;c'ences and 0,0% 11,8% 29,4% 58,8% 100,0%
Ways of advanced training graduates
The University provides
Close an opportunity for the Conducting
cooperation staff of an enterprise and | classes using the
The scope of between institution to teach capabilities and In-depth study of new
enterprises / university and | practice-oriented resources of specialized specialized
institutions enterprise COUrSES. production bases programs Overall
Technical
sciences and 40,0% 26,7% 13,3% 20,0% 100,0%
technology

Employer satisfaction with the quality of graduates’ knowledge

(1 - low, 5 - high)
The scope of enterprises /
institutions 1 2 3 4 Overall
Technical sciences and 0,0% | 0,0% | 7,7% | 385% | 53,8% | 100,0%
technology

Level of knowledge of graduates' labor law

(1 - low, 5 - high)

The scope of enterprises / 1

institutions 2 3 4 5 Overall
Technical sciences and 00% | 00%| 77%| 385%| 538% | 100,0%
technology

The quality of our graduates compared to other graduates in the region

(1 - low, 5 - high)
The scope of enterprises / institutions 1 2 3 5 Overall
Technical sciences and technology 0,0% 0,0% 0,0% 46,2% 53,8% 100,0%




Annex 10.Scientific schools and research on the profile of the educational program

Terms Sources of
. Performers ; ;
Name of research topics and of financing,
Ne . (department, name | .
projects of participants) |mplgmen the amount of
tation the deal
Grant projects

1. | The use of aluminosilicate sorbents | Leader - Doctor of 2015 - MES RK, 5
for the extraction of phosphorus | Technical Sciences, | 2016 million tenge
from phosphorus-containing sludge | Professor Tleuov

AS.

Performers -
associate professor
Tleuova S.T.,
doctoral student -
Arystanova S.

2. | Investigation of changes in the Leader - Doctor of 2015 — MES RK, 9,5
content of sanitary- Technical Sciences, | 2016 million tenge
epidemiological, toxicological and | Professor Zhantasov
radiological compounds in K.T.
tomatoes, carrots, maize and soya Performers -
bean crops when using humate- Associate Professor
containing complex-mixed NPK- Kadirbaeva AA,
fertilizers of prolonged action, to Professor
ensure environmental safety Dzhanmuldaeva

Zh.K., doctoral
students Shalataev
S., Nalibayev M.

3. | Improving the technology of Leader -Doctor of 2015 — MES RK, 5

cleaning gases from aerosols Technical Sciences, | 2017 million tenge
Eskendirov M.Z.

Performers - Senior
Lecturer
Eskendirova M.M.

4. | Investigation of the state of | Leader - associate 2015 — MES RK, 6,5
nitrocellulose powders released | professor Ospanov 2017 million tenge
from recyclable ammunition in | S.S.
order to use them in the production
of more environmentally friendly
and safe to use industrial
explosives.

5. | Hybrid technology of integrated Leader -Doctor of 2018- MES RK, 8
gas cleaning. Technical 2020 million tenge

SciencesEskendirov
M.Z.

Awrtists - Senior
Lecturer
Eskendirova MM,
associate professor
Koshkarbaeva Sh.
T., doctoral student




Tileuov G.

6. | Development of scientific bases Leader - Doctor of 2018- MES RK, 7
for obtaining pure lithium salts and | Technical Sciences, | 2020 million tenge
rare earth elements from professor Anarbaev
hydromineral raw materials AA.

Contractual projects

1. | Development of technology for the | Leader - dts, prof. 2017- Center of salt
utilization of distiller fluid using | Anarbaev A.A. 2018 technologies
natural sodium sulfate of the Aral | Performers- prof. JSC, Astana, 15
region Seitmagzimova million tenge

G.M., prof.
Eskendirov M.Z.

2. | Establishment of new Leader: Doctor of 2017- LLP
opportunities for increasing Technical Sciences, | 2019 "KazAzot",
agrochemical value, improving the | Professor U. Aktau, 12
physicochemical and consumer Besterekov million 730
properties of ammonium nitrate Performers - thousand tenge

Associate Professor
Bolysbek AA,

Kambarova G.A.,
doctoral students
Ermekov S.,
Kydyralieva A.

Annex 11. Teaching staff summary

Galina Manuilivna Seitmagzimova E-mail: galinaseit@mail.ru

Education:

1985 Leningrad Lensoviet Institute of Technology, Leningrad, Russian Federation.
Graduation (Technology of Inorganic Substances)

1989 Leningrad Lensoviet Institute of Technology, Leningrad, Russian Federation.
Candidate (PhD) thesis defense (Technology of Inorganic Substances)

Work experience:

Academic:

Work in this organization

1994-2018 M. Auezov South Kazakhstan State University. Senior lecturer, associate
professor, head of “Chemical Technology of Inorganic Substances” department
Discipline Research Methodology, Doctoral Student Scientific Advisory

Employment- fulltime

Non-academic:

1989-1994

Joint-Stock Company «Phosphorus», Shymkent

Engineer

Employment- fulltime

Professional development:

2016
2017

Scientific internship:

-Technical University of Munchen (Germany)
-Polytechnical University of Valency (Spain)



mailto:galinaseit@mail.ru

Membership in

professional organizations:

2012-2015

2016- 2018

European Chemistry Thematic Network ECTN. International educational
project «European Chemistry and Chemical Engineering Education Network»
(EC2E2N2)
M. AuezovSouthKazakhstanStateUniversity,memberofRepublicaneducational-
methodical council of the Ministry of Education and Science of the Republic of
Kazakhstan

Awards and pr

izes:

2006

The best university teacher

2018

Breastplate «Honorary Worker in Education»of Ministry of Education and
Science of RK

Service activities:

2017

«Development of technology of distiller waste utilization using natural sodium
sulfate of the Aral sea region». Contractual work with the Salt Technology
Center» (Astana)- 2017. (15 min. tenge)

Publications an

d presentations:

For the last 5
years

Total number—more then 160

1) A.Seitmagzimov, V.Bishimbayev, G. Seitmagzimova. Influenceof surface
morphologyandtitaniumoxidefilmthicknessonits photo-electrochemical
properties. - Asian Journal of Chemistry, Vol. 25, No. 6 (2013), 3285-3288,
Sahibabad-201 005(Ghaziabad) INDIA. (Scopus)

2) A. Seitmagzimov, G. Seitmagzimova.Modification of Titanium Oxide Films
by Ferric lons in Hydrothermal Conditions and their Photo-Electrochemical
Properties. - Asian Journal of Chemistry, Vol. 27, No. 4 (2015), 1521-1524,
Sahibabad-201 005(Ghaziabad) INDIA. (Scopus)

3) A. Seitmagzimov, B. Sarsenbayev, G. Seitmagzimova, Zh. Aimenov, A.
Kurtayev, K. Abdiramanova. Geopolymeric cements based on South-
Kazakhstan clay loam produced by non-clinker and non-fired scheme. - The
15™ Asian Regional Conference on Soil Mechanics and Geotechnical
Engineering, 9-13 November, 2015, Fukuoka, Japan.- p. 167.(Scopus, Thomson
Reuters).

4) Lang H., Seitmagzimova G., Astafievak.EinUniversitatimAufbruch. -
Nachrichtenaus der Chemie. — April 2017,Vol.65,No4. (Scopus)

New scientific developments:

2016-2019

Participation in International educational projectErasmus+
“PromotinginternationalizationofresearchthroughestablishmentofCycle
3QASystem in line with the European Agenda”

Additional info

rmation:

2016

Patents and copyrights:
A. Seitmagzimov, G. Seitmagzimova, M. Satayev, Yu. Sevastyanova, A.
Saipov. Patent «The method of producing cellulose» Ne 31671.

Tleuova Saltanat TalipovnaE-mail:saltanat.talipovna52@mail.ru

Education:
1975 Kazakh of Chemical Technology Institute, Shymkent.
Graduation (Binding Technology)
1988 Leningrad Lensoviet Institute of Technology, St. Petersburg, Russian



mailto:saltanat.talipovna52@mail.ru

Federation. Candidate thesis defense (Technology of silicate, refractory non-
metallic materials)

Work experience:

Academic:

Work in this organization

1977-2018 M. Auezov South Kazakhstan State University.Engineer, junior researcher,
senior scientist, seniorlecturer, associate professor of the department "Chemical
technology of inorganic substances”

Discipline Innovative technologies of inorganic substances, Scientific advising doctoral

student

Employment- fulltime

Professional development:

For the last 5
years

1) "Development of technologies for the production of high-quality
agglomerates from waste from the phosphoric and metallurgical industries with
the production of doped ferrophosphorus using Co, Ni and Mn"
(“Kazphosphate” LLP, Taraz)

2) “Development of physicochemical and technological bases for obtaining
phosphate agglomerates using oil waste” (Petro Kazakhstan Oil Products LLP,
Shymkent),

3) “Study of the physicochemical laws of the agglomeration of manganese-
containing raw materials using oil-bitumen and schungite rocks” (LLP
Ferroalloy Plant, Taraz)

Amount of financing —3.5 million tenge

Membership in

professional organizations:

2002 - 2018

M. AuezovSouthKazakhstanStateUniversity,memberofRepublicaneducational-
methodical council of the Ministry of Education and Science of the Republic of
Kazakhstan

Awards and prizes:

2013

The best university teacher

2013

Breastplate "Honorary Worker of Education of the Republic of Kazakhstan™

Publications an

d presentations:

For the last 5
years

Over 250 publications

1) Tleuov A.S., Kulahmet A.M., Tleuova S.T. et al. Investigations of the
process of complex acid-thermal processing of phosphate production wastes. //
News of NAS RK. - Nel (421). - 2017. - p. 241-244

2) Tleuova S.T., Baymakhanova A.K., Isaeva D.A., Altybaev Z.M.,
Arystanova S.D. Studies of the thermodynamic laws of sorption of phosphorus-
containing wastes using vermiculite // KBTU Bulletin 2.3 April-September
2016, - 97-102c.

3) Tleuova S.T., Tleuov A.S., Altybaev Zh.M., Iskakova S.K., Beisenbayev
O.K., Nazarbek U. Joint Aggiomeration of Phosphate Fines and Manganese
Ore with Coal Mining Waste . // Oriental journal of chemistry 2016, Vol.32,
No. (2)

4) Tleuova S.T., Tleuov A.S.etal. Studies of acid activation and
thermodynamic characteristics of aluminosilicates in sorption process of
phosphorus release from sludge.//Oriental journal of chemistry 2017,Vol.32,

No. (5) - 2577-2584p.

New scientific developments:

For the last 5 \ 1) "The use of aluminosilicate sorbents for the extraction of phosphorus from




years

phosphorus-containing sludge™.

2) "The study of thermodynamic and kinetic regularities of the chloride
sublimation of Zn, Pb, and Cu from oxide-sulfide systems using a new type of
chlorine-chlorohydrocarbons™.

Amount of financing -5 million tenge

1) "The use of aluminosilicate sorbents for the extraction of phosphorus from
phosphorus-containing sludge”.

2) "The study of thermodynamic and kinetic regularities of the chloride
sublimation of Zn, Pb, and Cu from oxide-sulfide systems using a new type of
chlorine-chlorohydrocarbons".

Amount of financing -5 million tenge

Additional info

rmation:

2016

2017

Patents and copyrights:
1) TleuovA.S., Tleuova S.T., Nazarbekova S.P., Nazarbek U.B. Resource-saving

technologies for processing industrial waste. Certificate of state registration of rights
to the object of copyright No. 1191.

2) Sataev M.L., Tleuova S.T., Altybaev Zh.M., Arystanova S.D., Isaeva D.A. A method of
obtaining a sorbent for the extraction of phosphorus from phosphorus-containing sludge.
Utility model, bull. Nell.

Besterekov Uilesbek BesterekovichE-mail: besterek 80@mail.ru

Education:

1969 Kazakh of Chemical Technology Institute. Graduation (Technology of
inorganic substances)

1978 Moscow of Chemical Technology Institute D.l. Mendeleev.Candidate thesis
defense(Processes and apparatuses of chemical technology)

2006 M.  AuezovSouthKazakhstanStateUniversity.Doctoral ~ thesis  defense

(Geoecology)

Work experience:

Academic:

Work in this org

anization

1978-2018 M.  AuezovSouthKazakhstanStateUniversity.  Seniorlecturer,  associate
professor, SNS, head of the department, professor of the department "Chemical
technology of inorganic substances”

Discipline Technology of nitric acid processing of phosphate raw materials, Scientific

advising doctoral student

Employment- fulltime

Non-academic:

1969-1973

"Phosphorus” PPE, Shymkent

Rapporteur, master, shift manager

Employment- fulltime

Professional development:

2016

Russian of Chemical Technology University D. Mendeleev, Moscow, Russian
Federation

Membership in

professional organizations:

2013-2016

H. Dulati Taraz State University, Chairman of the State Certification
Commission for the specialty "Chemical technology of inorganic substances"

Awards and pr

izes:



mailto:besterek_80@mail.ru

2018 Badge of the MES RK "Y. Altynsarin”

2014 The best university teacher

2014 Medal of the Russian Academy of Natural Sciences "Dmitry Mendeleev"
2008 A badge of the MES RK "For merits in the development of science of RK"
2006 Badge of the MES RK "Honorary Worker of Education”

Service activities:

2017-2019 Head of economic contracts with KazAzot JSC on the topic “Establishing new

opportunities for increasing agrochemical value, improving physicochemical
and consumer properties of ammonium nitrate”. Financing amount - 12.73
million tenge

Publications an

d presentations:

For the last 5
years

Total number - more than 200

1) Results of physico-chemical studies of coal mining waste at the Lenger
deposit // Journal "Chemical Journal of Kazakhstan", No. 4, 2015, Almaty, - P.
95-101

2) Graphical analysis of the process of obtaining monocalcium phosphate from
substandard technogenic phosphate raw materials on the phase diagrams of the
systems CaO - P205-S03-H20 and CaO-P20-5-H20 // KazNTU Bulletin
2016, Ne6. - p. 479-482.

3) The results of the study of the technology of encapsulation of the complex
organic-mineral fertilizer of the quality of simple superphosphate based on
man-made waste of phosphorus production // Bulletin of KazNRTU, Nel
2017.- C 518-521

4) Development of technology for producing granulated
tripolyphosphate // Bulletin of KazNTU Nel 2017.- P. 522-524

5) The basics of technology and thermodynamic analysis of the process of acid
decomposition of phosphorus sludge // Bulletin of KazNRTU Ne2 2017. - p.
579-586

sodium

New scientific d

evelopments:

2013-2016

2015-2020

1) Head of the international grant of the NATO Science Committee for the
Science for Peace and Security Program "Assessment of Transboundary Water
Pollution in Central Asia"

2) Head of the project on the development of new technologies for the
production of complex fertilizers based on waste from phosphate production
and coal mining, the determination of the physicochemical properties of water-
salt mixtures on the specific energy indicators of ions.

Additional information:

2015

2015

2018

2018

Patents and copyrights:

1) Certificate of state registration of rights to the object of copyright No. 1537 -
electronic educational publication "Test collection for the discipline™ Chemical
technology of inorganic acids, bases and salts ";

2) Certificate of state registration of rights to the object of copyright No. 912 -
electronic textbook "Theoretical foundations of the technology of inorganic
substances";

3) Certificate of state registration of rights to the object of copyright No. 01444
- textbook "soda nitrogen nitrogen sysylstar indiristerinin tekhnologlyx
negizderi men eseptuleri";

4) Certificate of state registration of rights to the object of copyright No. 0160 -
training manual "Chemistry and technology of inorganic substances.”




Tleuov Alibek SpabekovichE-mail:saltanat.talipovnab2@mail.ru

Education:

1974 Kazakh of Chemical Technology Institute. Graduation (Technology
electrothermal production)

1984 Leningrad Lensoviet Institute of Technology, St. Petersburg. Candidate thesis
defense(Technology of inorganic substances)

2008 M. AuezovSouthKazakhstanStateUniversity.Doctoral thesis

defense(Technology of inorganic substances)

Work experience:

Academic:

Work in this organization

1986 - 2018 M. AuezovSouthKazakhstanStateUniversity. Seniorlecturer, dean, associate
professor, head of the department of Chemistry, professor of the department of
"Chemical technology of inorganic substances™

Discipline Management of scientific projects for the production of inorganic compounds,

Scientific advising doctoral student

Employment- fulltime

Previous jobs in

educational institutions:

1975-1977

Kazakh of Chemical Technology Institute. Senior engineer, MNF

Discipline

Processes and devices of chemical technology

Employment- fulltime

Non-academic:

1974-1975

"Phosphorus™ PHO

Hardware operator

Employment- fulltime

Professional development:

For the last 5
years

1) “Development of a technology for the production of high-quality agglomerates
from waste from the phosphoric and metallurgical industries with the production of
doped ferrophosphorus containing Co, Ni and Mn” (Kazphosphate LLP, Taraz);

2) “Development of physicochemical and technological bases for obtaining phosphate
agglomerates using oil waste” (Petro Kazakhstan Oil Products LLP, Shymkent);

3) "The study of the physicochemical laws of the agglomeration of manganese-
containing raw materials using petroleum and schungite rocks" (LLP "Plant of
Ferroalloys", Taraz).

The amount of financing is 5 million tenge. (2013)

Membership in

professional organizations:

2012 - 2018

M. AuezovSouthKazakhstanStateUniversity, chairman of the dissertation
council on specialties 6D072000 - Chemical technology of inorganic

substances and 6D072100 - Chemical technology of organic substances

Awards and prizes:

2018 Medal of the Ministry of Education and Science of the Republic of Kazakhstan
"For merits in the development of science”

2008, 2018 The best university teacher

2009 Breastplate "Honorary Worker of Education of the Republic of Kazakhstan"

Publications an

d presentations:

For the last 5
years

Total number - more than 250

1) Tleuov A.S. Agglomeration of manganese ores using carbonaceous waste. //



mailto:saltanat.talipovna52@mail.ru

Collection of works of the international conference "New
technologies, inventions™. Turkey, 2014,

2) Tleuov A.S., Tleuova S.T., Iskakova S.K., Altybayev Zh.M., Nazarbek U.
«Joint Agglomeration of Phosphate Fines and Manganese Ore with Coal
Mining Waste»// Oriental Journal of Chemistry, 2016.

3) Tleuov A.S, ArystanovaS.D., Tleuova S.T. , Altybayev
Zh.M.,Suigenbayeva A.Zh. Studies of acid activation and thermodynamic
characteristics of aluminosilicates in sorption process of phosphorus release
from sludge», //Oriental Journal of Chemistry , 2016.

4) Tleuov A.S.,  Arystanova S.D., Altybayev Zh.M.,Shapalov S.K.
Possibilities to use vermiculites for sorption cleaning of phosphorus-
containing sludge. //News of the National Academy of Sciences of the

Republic of Kazakhstan Series of Geology and Technical Sciences , 2017,

practical

New scientific developments:

For the last 5
years

The head of research work on topics:

1) "Development of physico-chemical and technological bases for obtaining
phosphate agglomerates using oil waste.” The amount of financing is 5 million
tenge;

2) "The study of the physico-chemical laws of the agglomeration of
manganese-containing raw materials using petroleum and schungite rocks."
The amount of funding is 5 million tenge;

3) "The study of non-coking coal and their waste in the production of
ferroalloys.” The amount of funding -3 million tenge

Additional information:

2014

Patents and copyrights:
1) Innovative patent of the Republic of Kazakhstan No. 29153. "The mixture
for the production of manganese sinter".

Yeskendirov Marat Zakhanovich E-mail: mares@inbox.ru

Education:

1983 Moscow of Chemical Technology Institute DI. Mendeleev. Graduation (Basic
processes of chemical production and chemical cybernetics)

1991 Kazakh of Chemical Technology Institute. Candidate thesis defense(Processes
and apparatuses of chemical technology)

2005 M. AuezovSouthKazakhstanStateUniversity. Doctoral thesis defense(Processes

and apparatuses of chemical technology)

Work experience:

Academic:

Work in this organization

2015-2018 M. AuezovSouthKazakhstanStateUniversity.Professor of the department
"Chemical technology of inorganic substances™
Discipline Scientific advising doctoral student

Employment- parttime

Previousjobsineducationalinstitutions:

2009-2015
2008-2009
2005-2008

M. AuezovSouthKazakhstanStateUniversity:

- Professor of the department "Technological processes and devices;

- Professor of the department "Ecology";

- Associate professor of the department "Technique of Oil and Gas Complex"

Processes and devices of chemical technology

Employment- fulltime



mailto:mares@inbox.ru

Professional development:

2018

| M.Kh. Dulati Taraz State University

Awards and prizes:

2018

A badge of the MES RK "For merits in the development of science”

2016

Diploma of Maslikhat of the SKR "For achievements in science and education”

Service activities:

Period:

| (Within and outside the institution)

Publications and presentations:

For the last 5
years

Total number - more than 110

1) Eskendirov M.Z. Fractional redistribution of aerosol in the vortex wake
behind the body of flow // Bulletin of the National Academy of Sciences of
Kazakhstan. - 2004, Nel. - P.118-120.

2) Shakirova A., Eskendirov M., Syrmanova K., Shakirov B. Dissipative
Approach to the Calculation of the Diffusion Coefficient of the Aerosol in
Turbulent Flows//Chemical Engineering Transactions. — 2014. - Vol. 39, - P.
1213 — 1218. (6a3a maHHBIX SCOPUS)

3) Yeskendirov M., Shakirova A., Kenig E., Yeskendirova M., Sadyrbayeva A.
Aerosol Par-ticles’ Catching Efficiency in Regular-packed Gas-liquid
Apparatuses//Industrial Technology and Engineering. — Shymkent, 2015. - Vol.
3(16) — P.22-35.

New scientific developments:

For the last 5
years

1) Head of research on the topic: "Improving the technology of cleaning gases
from aerosols”, under the grant of the MES RK (2015-2017). Financing
volume - 5 million tenge

2) Head of research on the topic: "Hybrid technology of integrated gas
cleaning”, under the grant of the Ministry of Education and Science of the
Republic of Kazakhstan (2018-2020). Amount of financing - 8 million tenge

Additional information:

2017

Patents and copyrights:

1) Volnenko A.A., Bishimbayev V.K., Eskendirov M.Z., Protopopov A.V.,
Zhantasov K.T., Anarbaev A.A. The device with a nozzle for heat exchange
and dust collection. Patent of the Republic of Kazakhstan No. 2092 for a utility
model, 08/25/2016, 03/30/2017., Byul. Ne6.

Dzhanmuldaeva Zhanyl KemaladinovnaE-mail: zhanyld@mail.ru

Education:

1987 Kazakh of Chemical Technology Institute, Shymkent. Graduation (Chemical
technology of inorganic substances)

1992 Kazakh of Chemical Technology Institute, Shymkent. Candidate thesis defense

(Technology of inorganic substances)

Work experience:

Academic:

Work in this organization

1991-2018 M. AuezovSouthKazakhstanStateUniversity. Research associate teacher,
seniorlecturer, associate professor, professor of the department "Chemical
technology of inorganic substances”

Discipline Optimization of chemical and technological processes

Employment- fulltime



mailto:zhanyld@mail.ru

Non-academic:

1990

JSC "Phosphorus”, Shymkent

ITepuon:

Engineer

Employment- fulltime

Professional development:

2016

Scientific internship in the Czech Republic, Prague, University of Chemistry

and Technology in Prague

Membership in

professional organizations:

2016-2018

M. AuezovSouthKazakhstanStateUniversity,memberofRepublicaneducational-
methodical council of the Ministry of Education and Science of the Republic of
Kazakhstan

Publications an

d presentations:

For the last 5
years

The total number is more than 180:

1) Dzhanmuldaeva  Zh.K.,Seitmagzimova  G.M.,  Dzhanmuldaeva
A .K.«Advanced metod of processing of LOW-grade raw materials» //2Kypnan
Industrial Technology and Engineering. 2014, 2(11): 44-49.

2) Dzhanmuldaeva Zh.K., Seytmagzimova G.M., Dzhanmuldaeva Z.K.,
Kaipova Z.N. Disposal of delignification extract using organic-mineral
fertilizer. // Collection of works of the Republican Scientific and Technical
Conference "Actual problems of chemistry and technology of cellulose and its
derivatives." - Tashkent, 2018. - P.208-209.

3) Dzhanmuldaeva Zh.K., Dzhanmuldaeva AK Development of technology for
processing technogenic waste from the phosphorus industry. - Eurasian Union

of Scientists (ESU) .- Moscow: Ne5 (50), part 1, 2018. - P.23-26.

New scientific developments:

For the last 5
years

1) The contractor of the project “Research on the change in the content of
sanitary-epidemiological, toxicological and radiological compounds in
tomatoes, carrots, corn and soya-bean crops when using humate-containing
complex-mixed NPK fertilizers of prolonged action, to ensure environmental
safety”; (2015-2016).

2) Project implementer: “Hybrid technology of complex gas cleaning”, under
the grant of the Ministry of Education and Science of the Republic of
Kazakhstan (2018-2020). Amount of financing - 8 million tenge

Additional information:

2018

2018

Patents and copyrights:

1) Certificate No. 1140 “Industrial Water Treatment (Teaching Aid)” -
computer program;

2) Certificate number 1141 "Technology of the main production (teaching aid)"

- a computer program.

Zhantasov Kurmanbek TazhmakhanbetovichE-mail: k zhantasov@mail.ru

Education:

1974 Kazakh of Chemical Technology Institute. Graduation (Technology
electrothermal processes)

1986 LeningradLensovietlInstituteofTechnology. Candidate thesis
defense(Technology of inorganic substances)

1999 M. AuezovSouthKazakhstanStateUniversity. Doctoral thesis defense

(Technology of inorganic substances)

Work experience:



mailto:k_zhantasov@mail.ru

Academic:

Work in this organization

1993-2018 M.  AuezovSouthKazakhstanStateUniversity.  Seniorlecturer,  associate
professor, head of department, professor of the department "Chemical
technology of inorganic substances"

Discipline Modern technology is difficult - mixed fertilizers, Scientific advising doctoral

student

Employment- fulltime

Previous jobs in

the organization of education:

2009-2011

M. AuezovSouthKazakhstanStateUniversity.Head of the department "Life
Safety and Environmental Protection™

Life safety

Employment- fulltime

Non-academic:

1974-1993

"KazNIIGiprofosfor" LLP, Shymkent

Head of Laboratories

Employment- fulltime

Professional development:

For the last 5
years

Russian of Chemical Technology University DI. Mendeleev, Moscow;
St. Petersburg State Technological Institute (Technical University), St.
Petersburg;

Belarusian State Technological University, Minsk

Membership in

professional organizations:

2006-2018

M. AuezovSouthKazakhstanStateUniversity, member of the dissertation
council for specialties 6D072000 - Chemical technology of inorganic
substances and 6D072100 - Chemical technology of organic substances

Awards and prizes:

2017 Breastplate "Bilim zhane gylym kasibodagyna sinirgen enbegi ushin”

2016 Badge "Ximiya onerkasibininuzdik kyzmetkeri"

2015 Breastplate "Honorary Worker of Education of the Republic of Kazakhstan"

2014 The best university teacher

2014 Medal «European scientific and industrial consortium — Dmitri Mendeleev»

2013 Honorary title of the Russian Academy of Natural Sciences "Honored Worker
of Science and Education™

2008 The best university teacher

2006 Badge "For merits in the development of science of Kazakhstan"

2005 State Prize of the Republic of Kazakhstan in the field of science, technology

and education

Publications an

d presentations:

For the last 5
years

Total number - more than 350, including Scopus - more than 20

1) K.T. Zhantasov, M.Z. Iskandirov, K.D. Aybalaeva, and others. Modern
technologies of mineral processing / Ed. Zhantasova K.T. —Shymkent: Ed.
“Alem”, 2015. - 476s.

2) Bishimbayev, UK, Zhantasov, .T., Moldabekov, Sh.M., et al. Chemical
technology of inorganic substances. Volume V, Mineral fertilizers and salts.
SKSU, - Shymkent: “Alem” publishing house, 2015. - 484 p.

3) Bishimbayev, UK, Zhantasov, K.T., Moldabekov, Sh.M. prof. Zhantasova
K.T. // Shymkent: Alem Publishing House Baspasy, 2016.

4) K. Zhantasov, K. Aibalaeva, M. Ismailov and others. Chemical processes of




industrial production / textbook edited by D. Sc. prof. Zhantasova K.T. //
Shymkent: publisher SKSU them. M. Auezov, 2016. - 484 p.

5) Physical chemistry of melts / textbook / K.T. Zhantasov, B.A. Lavrov, Yu.P.
Udalov et al. - Almaty: Evero, 2016. - 248c.

New scientific developments:

For the last 5 | 1) Project Manager “Creation of Technology and Development of Scientific
years Basis for the Synthesis of Multicomponent Mineral Fertilizers with Specific
Features for Gray Soils” (2012-2014). The amount of funding is 90.390
million. tenge + 20% co-financing SKSU them. M. Auezov.

2) Project manager on the topic: “Study of changes in the content of sanitary-
epidemiological, toxicological and radiological compounds in tomatoes,
carrots, maize and soya bean crops when using humate-containing complex-
mixed NPK — long-acting fertilizers, to ensure environmental safety” (2015 -
2017) The amount of funding is 27.77 million. tenge

3) AO NATD. Development of technology for producing carbon-containing
chromate pellets. The amount of funding is 18.781 million tenge

Additional information:

More than 70 copyright certificates, patents and innovative patents, including:

2017 1) Eurasian patent number 023417. The method of obtaining complex organic
fertilizer;

2017 2) Utility model No. 2101 "Method for producing carbonate sodium™;

2017 3) Utility model No. 2092 "Apparatus with a nozzle for heat exchange and dust
collection.”

Koshkarbayeva Shaizada TortaevnaE-mail:shayzada 1968@mail.ru

Education:

1993 Kazakh of Chemical Technology Institute. Graduation (Technology of
electrochemical production)

2002 M. Auezov South Kazakhstan State University.Candidate thesis defense
(Technology of inorganic substances)

Work experience:

Academic:

Work in this organization

2005-2018 M. Auezov South Kazakhstan State University. Senior lecturer, associate
professor of the department "Chemical technology of inorganic substances™

Discipline Management of scientific projects of electrochemical production,Scientific

advising doctoral student

Employment- fulltime

IIpeovroywue mecma pabomul 8 opeanuzayusx 0OPaA3068aHUsL:

1996-2005 M. Auezov South Kazakhstan State University, lecturer of the department
"Electrochemical technology"
Discipline Theoretical bases of electrochemical technology

Employment- fulltime

Professional development:

2018 “Kainar” LLP, Shymkent

Membership in professional organizations:

2016-2018 M. AuezovSouthKazakhstanStateUniversity,memberofRepublicaneducational-
methodical council of the Ministry of Education and Science of the Republic of
Kazakhstan



mailto:shayzada_1968@mail.ru

Awards and prizes:

2018

| The best university teacher

Publications and presentations:

For the last 5
years

Total number - more than 120

1) Satayev M., Bolysbek A., Koshkarbayeva Sh., Abdurazova P.,
SarypbekovaN. A low-temperature gold coating of the dielectric surfaces
employingphosphine gas as a reducing agent.// Web of Science (Thomson
Reuters), Colloids and Surfaces A: Physicochemical and Engineering Aspects
2017.V.521, P.86-91. IF=2.714.

2) U.B.Nazarbek, Bolysbek A., Satayev M., Koshkarbayeva Sh.,Sarypbekova
N., Abdurazova P. Preparation of photochemical coatings of metal films
(cooper, silver and gold) on dielectric surfaces and studying their antimicrobial
properties // Web of Science (Thomson Reuters), Colloids and Surfaces A:
Physicochemical and Engineering Aspects 2017. V.532, P.63-69.

3) M.S Sataev,S. Perni, S.Z Nauryzova, Sh.Koshkarbayeva.A galvanic-
chemical method for preparing diamond containing coatings // Colloids and
Surfaces A: Physicochemical and Engineering Aspects.480(2015)p.384-389
IF=2.752.

4) M.S. Sataev, Koshkarbayeva Sh. A.B. Tleuova, S. Perni, S.B. Aidarova,P.
Prokopovich. Novel process for coating textile materials with silver to prepare
antimicrobial fabrics// Colloids and Surfaces A Physicochemical and
Engineering Aspects. 412 (2014) p. 146-1511F=2.108

New scientific developments:

For the last 5
years

Executor in the project “Study of changes in the content of sanitary-
epidemiological, toxicological and radiological compounds in tomatoes,
carrots, corn and soya legumes when using humate-containing complex-mixed
NPK-fertilizers of prolonged action to ensure environmental safety” (2015-
2017). Financing volume —27.77 million tenge

Additional information:

2015

2016

2016

2015

Patents and copyrights:

1) Innovative patent Ne 30669. Method of applying a metallic coating on the
surface of dielectric powders;

2) Patent for utility model. No. 2367. Photochemical method of gilding
dielectrics;

3) Certificate of state registration of rights to the object of copyright number
0085. Fundamentals of technology of new materials;

4) Certificate of state registration of rights to the object of copyright No. 2155.
Theoretical foundations of electrochemistry.

Sataev Malik SyvambaevichE-mail: malik_1943@mail.ru

Education:

1965 Kazakh of Chemical Technology Institute. Graduation (Technology of
electrochemical production)

1972 Moscow of Chemical Technology Institute D.l. Mendeleev.
Candidate thesis defense (Technology of electrochemical production)

2003 M. AuezovSouthKazakhstanStateUniversity.

Doctoral thesis defense (Technology of inorganic substances / Technology of
electrochemical processes and protection against corrosion)

Work experience:
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Academic:

Work in this organization

1974-2018 M. AuezovSouthKazakhstanStateUniversity. Senior lecturer, associate
professor, head of department, professor of the department "Chemical
technology of inorganic substances"

Discipline The latest advances in applied electrochemistry, New methods for producing

composite coatings, Scientific advising a doctoral student

Employment- fulltime

Non-academic:

1973-1974

Irtysh Chemical Metallurgical Plant

The electrolysis shop operator

Employment- fulltime

Professional development:

2018 | Scientific internship in Minsk, Belarusian State Technological University
Membership in professional organizations:
2012-2018 M. AuezovSouthKazakhstanStateUniversity, member of the dissertation

council for specialties 6D072000 - Chemical technology of inorganic
substances and 6D072100 - Chemical technology of organic substances

Awards and prizes:

2017

The best university teacher

2018

Breastplate "Bilim beru isininkurmetti kyzmetkeri"

Publications an

d presentations:

For the last 5
years

Total number - more than 170

1) Satayev M., Bolysbek A., Koshkarbayeva Sh., Abdurazova P.,
SarypbekovaN. A low-temperature gold coating of the dielectric surfaces
employingphosphine gas as a reducing agent.// Web of Science (Thomson
Reuters), Colloids and Surfaces A: Physicochemical and Engineering Aspects
2017.V.521, P.86-91. IF=2.714.

2) U.B.Nazarbek, Bolysbek A., Satayev M., Koshkarbayeva Sh.,Sarypbekova
N., Abdurazova P. Preparation of photochemical coatings of metal films
(cooper, silver and gold) on dielectric surfaces and studying their antimicrobial
properties // Web of Science (Thomson Reuters), Colloids and Surfaces A:
Physicochemical and Engineering Aspects 2017. V.532, P.63-69.

3) M.S Sataev,S. Perni, S.Z Nauryzova, Koshkarbayeva Sh.A galvanic-
chemical method for preparing diamond containing coatings // Colloids and
Surfaces A: Physicochemical and Engineering Aspects.480(2015)p.384-389
IF=2.752.

4) M.S. Sataev, Koshkarbayeva Sh. A.B. Tleuova, S. Perni, S.B. Aidarova,P.
Prokopovich. Novel process for coating textile materials with silver to prepare
antimicrobial fabrics// Colloids and Surfaces A Physicochemical and
Engineering Aspects. 412 (2014) p. 146-151 1F=2.108

New scientific developments:

For the last 5
years

Executor in the project “Study of changes in the content of sanitary-
epidemiological, toxicological and radiological compounds in tomatoes,
carrots, corn and soya legumes when using humate-containing complex-mixed
NPK-fertilizers of prolonged action to ensure environmental safety” (2015-

2017). Financing volume - 27.77 million tenge

Additional info

rmation:

| Patents and copyrights:
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2015

2017

1) Sataev MS, Koshkarbayeva Sh. T., Kozhakulov NK, Tasboltaeva AB,
Sataev M.l. "The method of applying a metallic coating on the surface of
dielectric powders". Innovative patent number 30669;

2) Sataev M.S., Abdurazova P.A., Koshkarbaeva Sh.T., Prokopovich P., Perni
S., Saipov A.A. "Photochemical method of gilding dielectrics”. Patent for
utility model number 2367.

Kadirbaeva Almagul AkkopeykyzyE-mail: diac_2003@mail.ru

Education:

2000 M. AuezovSouthKazakhstanStateUniversity. Graduation (Chemical technology
of inorganic substances)

2007 M. AuezovSouthKazakhstanStateUniversity. Candidate thesis defense
(Technology of inorganic substances)

Work experience:

Academic:

Work in this organization

2006-2018 M. AuezovSouthKazakhstanStateUniversity. Senior lecturer, associate

professor of the department "Chemical technology of inorganic substances™

Scientific advising doctoral student

Employment- fulltime

Professional development:

Scientific internship:

2016 - at the Technical University of Munich (Germany);

2017 - at the Catholic University of Leuven (Belgium).

25.07.2017- Advanced training in the production of “Kazphosphate” LLP

7.08.201 7.

Membership in professional organizations:

2012 — 2018 M. AuezovSouthKazakhstanStateUniversity,memberofRepublicaneducational-
methodical council of the Ministry of Education and Science of the Republic of
Kazakhstan

2013-2015, UMB (Norway), performer of the international educational project “Water

2017-2019 Harmony”

Awards and prizes:

2016

| The best university teacher

Publications and presentations:

For the last 5
years

The total number is over 70, of which the main ones are:

1) Kadirbaeva A.A., Dzhanmuldaeva Zh.K., Iskakova.T.M. Method of
processing mirabilite for sodium sulfate. // Bulletin Pavlodar State University. -
Pavlodar: Pavlodar State University named after S.Toraygyrov, Ne 1, 2018. -
80-85 b.

2) U.B.Nazarbek, A.A. Kadirbayeva, M.Zh.Aitureev, O.P.Bayisbali,
L.Aikozova Development of the Composition and Method of Producing A
Liguid Complex Fertilizers With A Stabilizing Additive// Oriental journal of
chemistry, 2017, Vol. 33, No. (3): Pg.1347-1353, IF=0,221

3) Kadirbayeva A.A., Yeskendirova M. M. Kaldybay G., Iskakova T.
Development of technical table salt purification methods// Scientific Journalof
the Modern Education & Research Institute,Brussels, Belgium,2017. - P.72-76.



mailto:diac_2003@mail.ru

4) K.T.Zhantasov, S.Sh.Shalataev, A.A. Kadirbayeva,D.M. Zhantasova
Glyphosate: Application And Production Ways// Oriental journal of chemistry,
2017, Vol. 33, No. (3): Pg. 1381-1386, IF=0,221

New scientific developments:

2015-2019
2018-2020

Executor in the project “Water Harmony”, UMB (Norway).

The researcher on the topic: “Hybrid technology of complex gas cleaning”,
under the grant of the Ministry of Education and Science of the Republic of
Kazakhstan (2018-2020). Amount of financing - 8 million tenge

Additional information:

2017

2017

Patents and copyrights:

1) Certificate of state registration of rights to the object of copyright in the
textbook “Innovative technologies of digestible phosphates and nitrates” No.
1320;

2) Certificate of state registration of rights to the object of copyright on the
textbook "Technological calculations of the production of inorganic salts" No

2108

Nazarbek Ulzhalgas BakytzyzyE-mail: unazarbek@mail.ru

Education:

2003 M. AuezovSouthKazakhstanStateUniversity. Graduation (Finance and Credit)

2013 Network University SKSU-RUDN. Training in a magistracy on a specialty
"Management"

2016 M. AuezovSouthKazakhstanStateUniversity. Doctoral PhD, protection
(Chemical technology of inorganic substances)

Work experience:

Academic:

Work in this organization

2015-2018 M. AuezovSouthKazakhstanStateUniversity.  Senior lecturer, associate
professorof the department "Chemical technology of inorganic substances"

Discipline Technology of nitric acid processing of phosphate raw materials,Scientific

advising doctoral student

Employment- parttime

Previous jobs in

educational institutions:

2008-2011

M. AuezovSouthKazakhstanStateUniversity.Senior lecturer of the department
"Finance"

Finance

Employment- fulltime

Professional development:

For the last 5
years

"Kazphosphate” LLP ZMU, NDFZ, "Kainar" LLP

Awards and prizes:

2016

| The best university teacher

Publications and presentations:

For the last 5
years

The total number is over 70, of which the main ones are:

1) U.B.Nazarbek, A.A. Kadirbayeva, M.Zh.Aitureev, O.P.Bayisbali,
L.Aikozova Development of the Composition and Method of Producing A
Liguid Complex Fertilizers With A Stabilizing Additive// Oriental journal of
chemistry, 2017, Vol. 33, No. (3): Pg.1347-1353, IF=0,221

2) Nazarbek U.B., Besterekov U., et al.Results of the research of encapsulation



mailto:unazarbek@mail.ru

technologies of complex organomineral fertilizer of the quality of simple
superphosphate based on anthropogenic waste of phosphorus production //
Vestnik KazNITU, Nel 2017.- P. 518-521

3) Abdurazova P.A., Nazarbek U.B.,Bolyshek A.A.,KenzhibayevaG.S.
et.al.Preparationofphotochemicalcoatingsofmetalfilms (copper, silverandgold)
jndielectricsurfacesandstudyingtheirantimicrobialproperties
/[ColloidsandSurfacesAPhysicochemicalandEngineeringAspects, T. 532,2017.
-¢.63-69.

New scientific developments:

For the last 5
years

Development of technology for processing solid industrial wastes of

phosphorus production (“Kainar” LLP)

Additional information:

2015

2016
2017

Patents and copyrights:

1) Innovative patent Ne30349 "Method for obtaining phosphate fertilizer from
industrial waste";

2) Innovative patent Ne30950 "Method for producing complex fertilizer";

3) Author's Certificate No. 95650 The utility model “Method for producing a
complex compound of gadolinium with antitumor activity”.

FULL NAME: Abibulla Abildaevich AnarbayevE-mail:abib_28@mail.ru

Education:
1980 Kazakh Institute of Chemical Technology, Shymkent
Graduation (Technology of Electrothermal Production)
1989 Kazakh Institute of Chemical Technology, Shymkent
Candidate (PhD) thesis defense (Technology of non-ferrous and rare metals)
2003 M. Auezov South Kazakhstan State University, Shymkent

Doctoral thesis defense (Technology of Inorganic Substances)

Work experience:

Academic:

Work in this organization

1981-2018 M. Auezov South Kazakhstan State University.Engineer, junior researcher,
senior lecturer, senior teacher, associate professor, professor “Chemical
Technology of Inorganic Substances”department

Discipline Doctoral Student Scientific Advisory

Period: Employment (part time)

Professional development:

over the pastb
years

1) "Development of technology for the production of high-quality agglomerates
from waste from the phosphoric and metallurgical industries to produce doped
ferrophosphorus containing Co, Ni and Mn" (Kazphosphate LLP, Taraz)

2) "Development of technology for the utilization of distiller liquid using
natural sodium sulfate of the Aral region" (PF NC Salt Technology, Astana)

Membership in

professional organizations:

2011 - 2015

M. AuezovSouthKazakhstanStateUniversity,Member of the Republican
educational-methodical council of the Ministry of Education of the Republic of
Kazakhstan

Awards and prizes:



mailto:abib_28@mail.ru

2005, 2013 The best university teacher

2006 Breastplate "For merits in the development of science of the Republic of
Kazakhstan™

2012 Order «Kurmet»

Publications and presentations:

over the past5
years

Totalnumber—morethen270

1.Anarbaev A.A., Spabekova R.S., Turebaev E.P., Anarbaev N.A.
['uapomMuHepanibl MKMKI3aTTaH JUTUN TY37apbl MEH CUPEK KEP dJIEMEHTTEPIH
alyIeIH FeUTbIME Heriznepi. // Proceedings of the international scientific-
practical conference "Auezov reading -16": "The fourth industrial revolution:
New opportunities for the modernization of Kazakhstan in the field of science,
education and culture.” - Shymkent, 2018. - T. 6. - p. 36-39.

2. AnarbayevA.A., SpabekovaR., KabylbekovaB.N., AnarbaevN.A.,
TurebaevE.P. Studyintheprocessoflithiumchlorideextractionfromthebrine.
Proceesing V International Conference «Industrial Technologies and
Engineering», ICITE — 2018, Volume I,
M.AuezovSouthKazakhstanStateUniversity, Shymkent, Kazakhstan.2018.-
P.30-35.

3.AnarbayevA.A.,  SerzhanovG.M.,
Possibilitiesofcreationofsodaash product ion
andproductsonitsbasisinKazakhstaninthe Frameworkoftheglobalproject
«Onebelt, oneway»//Bulletin of the Academy of Engineering of the Republic of
Kazakhstan. No. 4 (701) -P.95-104.

NurashevaK.K.,  KapsalyamovB.A.

New scientific developments:

2018-2020

2017-2018

1) Scientific project "Development of the scientific basis for obtaining pure
lithium salts and rare-earth elements from hydromineral raw materials”, MES
RK, funding amount 7.0 million tenge

2) Contract-based research and development “Development of technology for
the utilization of distiller fluid using natural sodium sulfate from the Aral
region”, funding amount 12.0 million tenge

Additional info

rmation:

Patents and copyrights:

2017 1)Anarbaev A.A., Zhantasov K.T., Moldabekov Sh.M. Patent Ne2101 The method of
producing sodium carbonate. From 02.03.2017
1) Anarbaev A.A., Tleuov A.S., Tleuova S.T. PatentRK Ne104473 Method for
2018 processing of lead-containing slags, dated 09/19/2018
FULL NAME: Aidarbek AlibekulyBolysbek E-mail: aidarali@mail.ru
Education:
2002 M. Auezov South Kazakhstan State University.
Graduation (Technology of Inorganic Substances)
2006 M. Auezov South Kazakhstan State University.

Candidate (PhD) thesis defense (Geoecology)

Work experience:

Academic:

Work in this org

anization

2002-2018

M. Auezov South Kazakhstan State University.
Engineer, teacher, senior teacher, associate professor, senior lecturer, head of



mailto:besterek_80@mail.ru

the registration office, dean of the higher school "Chemical Engineering and
Biotechnology"

Discipline Doctoral Student Scientific Advisory

Period: Employment (full time)

Professional development:

2014-2016 Scientific internship at the Technical University of Munich (Germany);

2017 Advanced training at Kazphosphate LLP

Membership in professional organizations:

2014-2018 M. AuezovSouthKazakhstanStateUniversity, Member of the Republican

educational-methodical council of the Ministry of Education of the Republic of
Kazakhstan

Awards and prizes:

2018

| The best university teacher

Service activities:

2012-2014

2017-2018

2018-2019

Executor:

1. International project Sfp 983945 "Assessment of transboundary water
pollution in Central Asia" 2012-2015. (Order No0.349-k dated June 28, 2012)

2. Contract-basedresearchanddevelopment Ne2106 The establishment of new
opportunities to improve the agrochemical value, improve the physico-
chemical and consumer properties of ammonium nitrate from 11.07.2017. on
December 31, 2017 (order Ne599-zhk from 13.07.2017)

3. Contract-basedresearchanddevelopment Ne23-1/18 "AMMHUaK
CCIIMTPACBIHBIH AIrPOXUMUSIIBIK KYHABUIBIFBIH JKOFrapblIIaTYbIH, (1)I/IBI/IK8.-
XUMMUAIIBIK JKOHEC TYTBIHYIIIbUIBIK KaCI/IeTTepiH KaKCapTyAbIH JKaHa
MYMKiHIiKTepiH aiikpiaaay" (order Ne364- zhkfrom 02.04.2018r.);

Publications an

d presentations:

over the pastb
years

Total number—more then50
1. Technology basis and thermodynamic analysis of an acid decomposition
process of phosphorus slime. - Oriental journal of chemistry. 2017, Vol 33 (3).
P P 2041-2047
2. Preparation of photochemical coatings of metal films (copper, silver and
gold) on dielectric surfaces and studying their antimicrobial properties.
Colloids and Surfaces A: Physicochemical and Engineering Aspects,
Oriental journal of chemistry..2017.VVol.33. Ne(3) P.1331-1336

3. Composition, structure and properties of water. Monograph. Shymkent,
2015. - 6.7 pp.

4. Chemistry and technology for the production of technical salts. Tutorial.
Shymkent, 2015. 160 p.

5. Chemistry and technology of inorganic substances. - Tutorial ..2017g. p. 60.
6.Thermodynamic analysis of chemical reactions of decomposition of chlorine-
containing salts of distiller sludge with phosphoric acid. - works of the
International Scientific and Practical Conference " Auezov reading-15: The
Third Modernization of Kazakhstan - New Concepts and Modern Solutions™,
dedicated to the 120th anniversary of M.Auezov. - Shymkent, 2017. —P. 33-37

New scientific developments:

2013-2016

2015-2020

1) Executor of the international grant of the NATO Science Committee for the
Science for Peace and Security Program "Assessment of Transboundary Water
Pollution in Central Asia"

2) Executor of the state budget theme "Research on the development of new




technologies for complex fertilizers based on waste phosphate production and
coal mining, the determination of the physicochemical properties of water-salt
mixtures from the specific energy indicators of ions."”

Additional information:

2015

2015

2018

2018

Patents and copyrights:

1) Certificate of state registration of rights to the object of copyright No. 1537 -
electronic educational edition "Test book for the discipline” Chemical
technology of inorganic acids, bases and salts ";

2) Certificate of State Registration of Rights to the Object of Copyright No.
912 - electronic textbook "Theoretical Foundations of Inorganic Substances
Technology";

3) Certificate of state registration of rights to the object of copyright Ne 01444 -
textbook «Coma joHE a30T KOCBUIBICTAp OHIIPICTEPIHIH TEXHOJIOTHSIIBIK
Heri37iepi MeH ecenTeyepi»;

4) Certificate of state registration of rights to the object of copyright number

0160 - textbook "Chemistry and technology of inorganic substances."

Annex 12. Types of scientific-research work of teaching staff

Types of works Completing of

N the work

1. | Preparation and publication of a scientific article in a scientific journal 54

2. | Preparation of reports (publication of theses) at international or 223
republican conferences

3. | Preparation and publication of a scientific article in intercollegiate 46
scientific collections

4. | Preparation and publication of a scientific monograph 5

5. | Participation in planned research, work on contracts with outside 18
organizations

6. | Development and preparation for the publication of textbooks 19

7. | Development of training manuals and their preparation for publication 52

8. | Participation in scientific (theoretical) conferences, scientific meetings 205
and symposia

9. | Review of scientific papers, monographs 5

10. | Review of textbooks, manuals 7

11. | Thesis Review 8

12. | Editing of scientific papers, textbooks, textbooks, monographs, etc. 8

13. | Business trips related to the implementation of scientific work 27

14. | Writing reviews for articles and tutorials 26




Annex 13. Intellectual baggage of teaching staff for five years

Intellectual baggage of faculty for five years

Portfolio
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1. | Anarbayev A A. 7 12|18 - 4 | 6 | 2
2. | Besterekov U. 22151281 |3 |5 |5 |2
3. | Bolysbek A.A. 7|7 |40 - 12 ]8]|6]|2
4. | Eskendirov M.Z. 2 | 5116|122 |11
5. | Zhantasov K.T. 1211012 - | 7| 3|9 |1
6 | Dzhanmuldayeva Zh.K. 8 |2 17| - |4 |11| 9| 2
7 | Kadirbayeva A.A. 1214 (17| - | 2 | 4|7
8 | Koshkarbayeva Sh. T. 17 | 11 | 35 1161|813
9 | Nazarbek U.B. 3010 |50 | - |18 25|10 | 2
10 | Satayev M.S. 201111352 | 1|6 |83
11 | Seitmazimova G.M. 113 (21| -2 |23
12 | Tleuov A.S. 15|18 |27 8 | 4 | 4 25| 3
13 | TleuovaS.T. 12|16 |25 2 | 3|3 |23 2




Annex 14. The list of types of academic work of teaching staff in the framework of
programs

The list of types of academic work of teaching staff in the framework of programs

Ne Types of works Completing
of the work

1. | The list of disciplines, which were held and held lectures 9/100%

2. | Slide lecture recording 9/100%

3. | Lecturing in a foreign language 1

4. | Acceptance of oral and written examinations in the process of mastering 9/100%
educational programs

5. | Receiving reports on the results of teaching and work experience 100%

6. | Admission to the Master's programme 3

7. | Scientific management of doctoral theses 13

8. | Acceptance of written state exams 4

9. | Conducting graduate work / project protection training (“pre-defense”) 13

10. | Verification of the results of written test tasks for entrance tests and 3
final testing

11. | Leadership research and teaching practices (including the preparation of 3
tasks, checking reports and taking credit for practice)

12. | Leadership research students (head of the scientific circle) 1

13. | Scientific leadership of the student participating in the competition of
student research papers:
- international or republican 10

- Interuniversity, University

Annex 15. Types of methodological and organizational work of teaching staff

Ne Types of works Completing
of the work
Control visits (for department heads), class visits 3/100%
Participation in scientific and methodological conferences, meetings, 100%
seminars, meetings of Soviets, departments, subject methodical
commission
3. | Teaching staff at refresher courses 13/100%
4. | Improving pedagogical qualifications (work in the library, participation in 12
the work of methodical schools, seminars, etc.)
Compilation of electronic textbooks on academic disciplines 5
Consultation on the development of supervising training programs (e-courses) 5




on the subject
Development of modular test tasks 100%
Development of guidelines and instructions for conducting training sessions 1
using distance learning technologies

9. | Development of the program and tickets for the specialty for state (final) 3
certification

10. | Development of practical tasks in the disciplines

11. | Development of laboratory workshops in the disciplines (including for 2
conducting classes using distance study technologies)

Annex 16. Themes of EP «Chemical technology of inorganic substances” doctoral students
theses

Full name of doctoral
students

Doctoral Theme

Scientific Consultants

2012admission year

Turakulov Bakhridin

Development of technological bases for the
production of chromite pigments from industrial
waste for printing cotton and blended fabrics.

Ph.D., professor Zhantasov K.T.
D.Sci., Professor M. Baklanov IMES,
Belgium

Kaldybaev Almaz

Development of scientific and technological bases
of adsorption gas purification from sulfur dioxide
by a sorbent from phosphorus production wastes

Ph.D., Professor B.S. Shakirov,
Ph.D., professor Zhantasov K.T.
D.Sci., Professor M. Baklanov IMES,
Belgium

2013admission year

Nazarbek Ulzhalgas
Bakhytovna

Development of technology for the processing of
phosphate sludge on target products for fertilizing

Doctor of Technical Sciences,
Professor U. Besterekov

Doctor of Technical Sciences,
Professor Petropavlovskiy I.A.
(Russian University of Chemical
Technology; DI. Mendeleev,
Moscow, Russian Federation)

Azimov Abdugani
Mutalovich

Development of desalination technology for
natural and industrial waters using membrane
purification methods.

Doctor of Technical Sciences,
Professor Shakirov B.S.

Doctor of Technical Sciences,
Professor Zhantasov K.T.

Doctor of Technical Sciences,
Abiyev R.Sh. (St. Petersburg State
Institute of Technology, St.
Petersburg, Russian Federation)

Omarov Bekzhan

Development of an innovative technology for
obtaining complex humate-containing mineral
fertilizer

Doctor of Technical Sciences,
Professor Zhantasov K.T.

Doctor of Technical Sciences,
Professor Moldabekov Sh.

Doctor of Technical Sciences,
Professor Dormeshkin OB,Belarusian
State Technological University,
Minsk (Republic of Belarus)

2014 admission year

Abdurazova Perizat
Adilbekovna

Development of technology for the photochemical
deposition of copper-containing films on dielectric
materials and the study of their bactericidal

Doctor of Technical Sciences,
Professor Sataev MS, Ph.D.,
Associate Professor




properties.

Kosharbaeva Sh. T.

Doctor of Technical Sciences,
Professor P.Prokopovich

UK, Cardiff University

Nalibayev Makhmut
Ibraikhanovich

Study of the technological basis for the synthesis
of nitrogen, phosphorus, potassium and sulfur-
containing fertilizers using oil-bitumen rocks

Doctor of Technical Sciences,
Professor 2K Zhantasov KT, Doctor
of Technical Sciences, Professor
Dormeshkin OB,Belarusian State
Technological University, Minsk
(Republic of Belarus)

Shalatayev Serik
Shoraevich

Research of technological bases of glyphosphate
synthesis using local raw materials

Doctor of Technical Sciences,
Professor Zhantasov KT, Doctor of
Technical Sciences, Professor
Petropavlovsky I.A. Russia, RCTU
them. D. Mendeleev

2015 admission year

Arystanova Saltanat
Dauytbekovna

Development of technology for producing sorbents
from natural mineral raw materials for the
purification of phosphorus-containing sludge

Doctor of Technical Sciences,
Professor A. Tleuov, Doctor of
Technical Sciences, Professor B.A.
Lavrov St. Petersburg State Institute
of Technology, Russian Federation

2016 admission year

Userbaeva Banu | Development of technology for producing | Ph.D., Associate Professor Tleuova
Abdraymovna multifunctional adsorbents from bitonite clays of | S.T.,
South Kazakhstan Doctor of Technical Sciences,
Professor B.A. Lavrov
St. Petersburg State Institute of
Technology, Russian Federation
Ermekov Sayat Establishing patterns of changes in the chemical | Doctor of Technical Sciences,
Rakhymbayevich and phase  composition,  structure  and | Professor U. Besterekov, Doctor of

physicochemical properties of water-salt systems,
their applied significance in halurgic technology

Technical Sciences, Professor |A
Petropavlovsky, Russian University
of Chemical Technology; DI.
Mendeleev, Moscow, (Russian
Federation)

2017 admission year

Abzhalov  Ramshad
Sadykovich

Development of the technology of
chemical coatings with the use of
photochemical processes

Doctor of Technical Sciences,
Professor Sataev M.S.,
Ph.D., associate professor

Koshkarbayeva Sh.T., PhD doctor,
professor Prokopovich P.
Cardiff University, (UK)

Zhanikulov Nurgali
Nodiruly

Creation of energy and resource saving
technologies of Portland cement and wall
ceramics using coal production waste and
technogenic raw materials

Doctor of Technical Sciences,
Professor
B.T. Taymasov, Candidate of

Technical Sciences, Professor Zh.K.
Dzhanmuldayeva, Doctor of
Technical Sciences, Professor
Borisov I.N.

Belgorod State University. V.G.
Shukhov, (Russian Federation)

Zhumadilova Zhazira
Tulzhanovna

Development of the technology of
environmentally safe mixed fertilizers
with the use of glauconite

Doctor of Technical Sciences,
Professor Zhantasov KT, Doctor of

Technical Sciences, Professor
Dormeshkin OB,

Belarusian ~ State  Technological
University, Minsk (Republic of
Belarus)

Kydyralieva Aziza

Dosymbekkyzy

Improvement of ammonium saltpeter
technology to improve physicochemical

Doctor of Technical Sciences,
Professor U. Besterekov, Doctor of
Technical Sciences, Professor A




and agrochemical characteristics

Petropavlovsky, Russian University
of Chemical Technology; DI.
Mendeleev, Moscow, (Russian
Federation)

Omirova
Rayhan
Zholdasbayevna

Development of the technology of
complex mineral fertilizers with improved
agrochemical properties using hydrogel

Ph.D., Associate Professor
Bolysbek AA, Doctor of Chemical
Sciences, Professor A.T. Jalilov,
Director of Scientific Research
Institute of Chemical Technology,
Tashkent, (Uzbekistan)

Pazylova Dana

Temirbekovna

Development of the technology of non-
ferrous metal chlorides’ extraction from
lead production slag with distiller waste
application

Doctor of Technical Sciences,
Professor A. Tleuov,

Doctor of Technical Sciences,
Professor V. M. Shevko,

Doctor of Technical Sciences,
Professor B.A. Lavrov

St. Petersburg State Institute of
Technology, St. Petersburg, (Russian
Federation)

Smaylov Bakyt
Matkarimuly

Development of the technology of chelate
polymer-containing fertilizers based on
cottrell dust and coal waste

Doctor of Technical
Professor A. Tleuov,
Doctor of Technical
Professor O. Beysembaev
Doctor of  chemical
professor Zakirov B.S.
Director of the Institute of General
and Inorganic Chemistry, Academy
of Sciences of the Republic of
Uzbekistan, (Uzbekistan)

Sciences,
Sciences,

sciences,

Tileuov Hamidulla

Yesbolovich

Technology of cleaning the gases from
sulphur dioxide by means of the
suspension of marl and fly ash

Doctor of Technical Sciences,
Professor Eskendirov MZ, Doctor of
Technical Sciences, Professor
Dmitrevsky B.A.

St. Petersburg State Institute of
Technology, St. Petersburg, (Russian
Federation)

2018 admission year

Asylkhankyzy
Aygerim

Development of technology for producing
potash fertilizers from carnallite ores of
the Chelkar deposit

Ph.D., Professor
G.M,,
Ph.D.,
Zh.K.,
Doctor of Technical Sciences,
Professor I. Petropavlovsky, Russian
University of Chemical Technology
DI. Mendeleev, Moscow (Russian
Federation)

Seitmagzimova

professor Dzhanmuldayeva

Atyrkhanova
Karlygash
Kasymkhankyzy

Development of technology for the
agglomeration of phosphate raw materials
using boron compounds

Doctor of Technical Sciences,
Professor A. Tleuov,

Doctor of Technical Sciences,
Professor V. M. Shevko,

Doctor of Technical Sciences,
Professor B.A. Lavrov

St. Petersburg State Institute of
Technology, St. Petersburg, (Russian
Federation)

Asilbekova Gulnur
Tolenyky

Development of technology for producing
composite coatings based on dielectric
particles of increased hardness

Doctor of Technical Sciences,
Professor Sataev MS,
Ph.D., associate professor
Koshkarbayeva Sh.T.

Doctor of Chemistry, Professor 1.V.
Perminova, Moscow State University




Mv Lomonosova, Moscow, (Russian
Federation)

Dikanbaeva Ayzhan

Development of technology for the

Doctor of Technical Sciences,

Zhumadullauly

Kosybayevna production of magnesium sulfate based on g]ol‘;essor Sat:ses\:),g?;té orofessor
the processing of chrysotile asbestos Koshkarbayeva Sh.T.
production wastes Ph.D., Professor |.V. Perminova,
Moscow  State  University My
Lomonosova, Moscow, (Russian
Federation)
Ziyat Aytzhan | Development of technology for producing | Doctor of  Technical ~ Sciences,

long-acting mixed fertilizers containing
phosphogypsum

Professor

Zhantasov K.T.

Doctor of Technical Sciences,
Professor B.A. Lavrov

St. Petersburg State Institute of
Technology, St. Petersburg, (Russian
Federation)

Kambatyrov Maksat
Batyrovich

Development of technology for producing
feed additives based on industrial waste

PhD, associate professor Nazarbek
U.B.,

Doctor of Technical Sciences,
Professor |. Petropavlovsky Russian
University of Chemical Technology
DI. Mendeleev, Moscow (Russian
Federation)

Kareeva Anar
Isakhankyzy

Development  of  the  production
technology of complex-mixed NPK
fertilizers based on phosphate raw
materials

Doctor of Technical Sciences,
Professor U. B. Besterekov, Doctor
of Technical Sciences, Professor
Petropavlovskiy LA. Russian
University of Chemical Technology
DI. Mendeleev, Moscow (Russian
Federation)

Kozhakhmetova
Aidana Maratkyzy

Development of technology for producing
long-acting mixed fertilizers with trace
elements based on non-coordination
phosphate-siliceous raw materials and
waste of thermal power plants

Doctor of Technical Sciences,
Professor Zhantasov KT, Doctor of
Technical Sciences, Professor
Dormeshkin OB,

Belarusian ~ State  Technological
University, Minsk, Republic of
Belarus

Annex 17. Information about professional development teaching staff, involved in the
implementation EP «Chemical technology of inorganic substances»

Ne FULL NAME.
lecturer, academic
degree, title, position

Advanced Training Location Advanced Advanced Training Results
TrainingTerms

1 [Tleuova Saltanat|Nazarbayev University, Astana, 10.06. -|Advanced training program
Talipovna, Great Britain? University High Water, 20.06.2015 "Research University"
Assaociate Professor |Edunburg 22.06-26.06.2015

2 [Bolysbek Aidar|Taraz, Kazphosphate LLP, Mineral{03.05.10- Lectures on the subject
Alibekuly,Associate [Fertilizers Plant, Ammophos Production|20.06.2016 "Technology of nitric-acid
Professor Shop processing of phosphate raw

materials"

3 |Kadirbaeva Almagul
Akkpeykyzy,
Associate Professor

shop ”

Aktau, KazAzot LLP, Ammonia Synthesis{02.06.-1.08.2016 [Summary of lectures on the

subject "Modern
technologies of complex
mixed fertilizers"




4 |Besterekov D.l. MendeleevRussian University 0f[29.10.16- The textbook "Chemistry
Uylesbek, Chemical Technology, Moscow? Russian|11.11.2016 and technology of inorganic
Doctor of Technical |Federation substances"

Sciences, Professor

5 |Zhantasov St.  Petersburg  State Institute  0f|10.10.2016 -| Textbooks "Intended
Kurmanbek Technology (Technical University), St.[20.10.2016 chemical processes”,
Tazhmakhanbetovic |Petersburg "Physical  chemistry  of
h melts"

Doctor of Technical
Sciences, Professor

6 |Dzhanmuldaeva Institute of Chemistry and Technology in[5.12 -12.12.2016 |The course of lectures
Zhanyl Prague, Czech Republic "Chemical  kinetics and
Kemaladinovna, catalysis" and “Industrial
Associate Professor, water treatment"

Professor

7 [Tleuova Ayym|Technical University Chemnitz, Chemnitz,|5.12-15.12. 2016 |The introduction of the
Bolatbekovna, Germany results of the research in the
PhD, senior teacher course content "New

methods for producing
composite coatings”

8 |Seitmagzimova Polytechnic University of Valencia, Spain |15.01. 2017 — Development of a new
Galina Maniulovna, 21.01.2017 educational program in
Professor English, consistent with the

EL.

9 |Kadirbaeva Almagul|Belgium, Brussels, KI Leuven University, (18.06. -| Scientific seminar
Akkpeykyzy, 01.07.2017 “Innovative approaches to
Associate Professor teaching and learning”, the

introduction of new teaching
methods in the educational
process

10 [Nazarbek Ulzhalkas|Belgium, Brussels, KI Leuven University, [18.06. -|Scientific seminar
Bakytkyzy, PhD, 01.07.2017 “Inno_vative approgches to
Associate professor Feachlng _and learning”, the

introduction of new teaching
methods in the educational
process

11 |Kadirbaeva Almagul|Almaty, Science and Technology Park|23.10-4.11.2017 |Advanced training in the
Akkpeykyzy, KazNU. Al-Farabi, Innovation Center, program "Management in
Associate Professor .

Education”
12 |Sataev Malik|Belarusian State Technological University,|7.05-19.05.2018 |Tutorial "Chemical power
Syvambaevich, Minsk sources”
Doctor of Technical
Sciences, Professor
13 |Tleuova A.B. Overseas internship program 14 Junior(1.07.2018 —|Starting  of  Advanced
Researcher  positions  (postdoc/junior)|1.07.2020 Training
researchersUniversity of Chemistry and 1.07. 2018

Technology in Prague, Czech Republic




Annex 18. Information on external academic mobility of students (training and internship)

Educational . .
Practice period
programs (amount of loans | Host organization /
Ne | FULL NAME (period of
. taken) company
probationor
internship)
1. | Bakhridin Turakulov | 6D072000 — 2014 Belarusian State Technological
Chemical University, Minsk, Belarus
2 Almaz Kaldybaev Technology of 2014 Belarusian State Technological
Inorganic University, Minsk, Belarus
3 Ulzhalgas Substances, 2015 Russian Chemical and Technological
Bakhytovna Scientific internship University. DI. Mendeleev, Moscow,
Nazarbek Russian Federation
4 | Abdugani 2015 University of Cardiff (UK)
Mutalovich
Azimov
5 | Omarov B. 2015 Belarusian State Technological
University, Minsk, Belarus
6 | Perizat Adilbekovna 2016 St. Petersburg State Institute of
Abdurazova Technology, St. Petersburg, Russian
Federation
7 Makhmut 2016 Belarusian State Technological
Ibraikhanovich University, Minsk, Belarus
Nalibayev
8 Serik Shoraevich 2016 Russian Chemical and Technological
Shalatayev University. DI. Mendeleev, Moscow,
Russian Federation
9 Saltanat 2017 St. Petersburg State Institute of
Dauytbekovna Technology, St. Petersburg, Russian
Arystanova Federation
10 | Banu Abdraymovna 2018 St. Petersburg State Institute of
Userbaeva Technology, St. Petersburg, Russian
Federation

Annex 19. Graduates of the educational program

Educational
program/ Academic year | Academic year | Academic year | Academic year
awarded 2014-2015 2015-2016 2016-2017 2017-2018
academic degree
PhD 2 3 3 1
Total 2 3 3 1

Annex 20. Characteristics of computing equipment available to educational program

1 Providing access to information resources

Accessibility

Operation mode

Yes

Not

Free

Access to teachers' computers +

+

On schedule




Access to computers by + n
specialists

Availability of allocated time + +
3. | for work on the Internet for
teachers

Availability of time allocated + +
4. | for work on the Internet for
specialists

2. Used software products with indication of courses, disciplines

2.1 In the general block:

Ne The name of the software product Courses / Disciplines

1. Windows XP, 7, 8, 10, MS Office 2003, 2007, 2010. 1-3
AutoCAD Turbo Pascal.9, Kaspersky Anti-Virus,3D Studio
Max, Macromedia Flash, Maya, Publisher, Borland Delphi,
Visual C++, Adobe Photoshop, MathCAD, Corel Draw, My
SQL Server etc.

2.2 BlIn the block of specialization:

Ne The name of the software product Courses / Disciplines
1. Complex program “Astra” 1-3 /Doctoral dissertation
2. OutkumpuHSCChemistry 5.1. 1-3 /Doctoral dissertation
3. AutoCADTurbo 1,2 /Doctoral dissertation

Annex 21. The list of instruments and equipment used in the educational and scientific
processes in the educational program

. Analytical scales

. Laboratory ionomer 1-160MI

. Microscope stereoscopic MBS-10

. Photometric sedimentometer FSH-6K

. Arsenic analyzer PAN-As

. Photometer photoelectric KFK-3

. Colorimeter photoelectric concentration KFK-2

. DR6000 Digital Refractometer

9. Measuring instrument of density of liquids vibration "VIP-2MR"
10. Vibration micromill IKATubeMillcontrol

11. Thermostats liquid circulating

12. Electric muffle furnace

13. Drying cabinet SHS-80

14. Laboratory tube electric furnace

15. Distiller

16. Distiller

17. Laboratory flotation machine FL240-02M-3L

18. Laboratory adsorption unit

19. Laboratory thermostat with heating and cooling function
20. Vacuum filtration device

21. Four-door fridge freezer

22. Microspin 12 High Speed Mini Centrifuge

23. Orbital Shaker

24. Laboratory setup for the study of various methods of drying materials
25. Laboratory setup for studying multi-stage filtering.

26. Ultrasonic bath "Laborette 17"

27. Vibrating screen sieve "Analyzette 3"
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28. Ball mill

29. Potentsiostat-galvanostat R-4

30. LOIPLB-160 water bath with TS81B control module
31. Atomic absorption spectrometer "KVANT-2"

32. Computer device multifunction PSH-K

33. Analyzer Flame photometric PFA 378

34. Scanning UV spectrometer PE-5400UF

35. Stationary hardness tester for micro-Vikkers NOVOTESTTC-MKV
36. Ultrasonic Hardness Tester TKM-459
37. Wile-65 hygrometer

38. Spectrometer "Analyst 800" with multiparameter kipperskaner PCD 650
39. Installation of reverse osmosis Arium-6131

Annex 22. Funding and material provision of the educational program

Academic year

Funds for the educational process in the framework of the EP, tenge

General financing of EP Funds for staff Funds for purchase of
remuneration technological equipment, devices
2014/2015 101543800 70388028 4832000
2015/2016 96859600 71796480 46120400
2016/2017 109073400 50008176 49687200
2017/2018 100961654 51800544 2000000
Hroro 321264454 243993228 102639600




