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SECTION 1. GENERAL PROVISIONS

The Education Standard for the training of specialists at the bachelor’s level in the 520100
Chemistry program was approved by the order of the Rector of Osh State University.

The education standard for the 520100 Chemistry program was independently developed and
approved at Osh State University, taking into account the requirements of higher professional
education at the bachelor’s level.

The independently developed education standard at Osh State University (hereinafter — the
Education Standard) is equivalent to state education standards, has a unified structure of higher
professional education requirements, and ensures the unity and quality of education as well as
the objectivity of control. It also defines specific requirements for the development of the
implemented educational program.

The requirements for the conditions and outcomes of mastering the basic educational programs
set out in this education standard are not lower than (i.e., meet or exceed) the relevant
requirements of the state education standards.

This education standard was developed with the participation of the following parties:

I. Teaching and academic staff of Osh State University, Institute of Natural Sciences,
Physical Education, Tourism, and Agricultural Technologies:

1. Faculty members of the Department of Chemistry and Chemical Technologies.
I1. Employers and graduates:

1. “Aero Osh” LLC;

2. Laboratory for testing petroleum products of Jalal-Abad “KPK” LLC;

3. Laboratory research of the Osh City Center for Disease Prevention and State Sanitary-
Epidemiological Surveillance;

4. Phytosanitary and Diagnostic Center of the Southern Region;

5. Graduates specializing in Chemical-Ecological and Forensic Expertise.

I11. Staff of domestic higher education institutions (colleges):

1. Department of Chemistry and Chemistry Teaching Technology, Kyrgyz State University
named after I. Arabaev;

2. Department of Chemistry and Chemical Technologies, Osh Technological University;

3. Medical College of Kyrgyz-Uzbek International University named after B. Sydykov;

4. Department of Chemical Engineering, Faculty of Engineering, Kyrgyz-Turkish Manas
University;

5. Department of Chemistry and Chemistry Teaching Technology, Faculty of Biology and
Chemistry, Kyrgyz State University named after I. Arabaev.

IV. Staff of foreign higher education institutions (colleges):

1. Department of Chemistry, Ferghana State University;
2. Department of Chemical Technologies, Namangan Engineering and Construction
Institute;
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3. Department of Chemical Education, A.M. Butlerov Chemical Institute, Kazan Federal
University;
4. Department of Chemistry, Bukhara Engineering Technology Institute.

V. Representatives of scientific organizations, academic institutions, and state and public
organizations:

1. Laboratory of “Fuel Resources and Coal Processing,” Institute of Natural Resources
named after A.S. Dzhamanbaev, Southern Branch of the National Academy of Sciences
of the Kyrgyz Republic.

This education standard is based on:

o Decree of the President of the Kyrgyz Republic No. 243 of July 18, 2022 “On measures
to increase the potential and competitiveness of higher professional education institutions
of the Kyrgyz Republic”;

o Decree of the Cabinet of Ministers of the Kyrgyz Republic No. 654 of November 21,
2022 “On amendments to certain decisions of the Government of the Kyrgyz Republic on
granting special status to state higher education institutions”;

o Decree of the Cabinet of Ministers of the Kyrgyz Republic No. 45 of February 5, 2024
“On amendments to certain resolutions of the Government of the Kyrgyz Republic and
the Cabinet of Ministers of the Kyrgyz Republic on granting special status to state higher
education institutions”;

e Law “On Education” adopted on August 11, 2023;

e Decree No. 371 of July 8, 2024 “On approval of the template of the state educational
standard of primary, secondary, and higher professional education of the Kyrgyz
Republic”;

« National Qualifications Framework and European Qualification Framework, professional
standards, Osh State University Charter, and current regulatory and local documents in
force at the time of approval of the education standard.

The procedure for developing, approving, and amending this education standard is regulated by
the “Regulation on the Development, Approval, and Amendment of Educational Standards at
Osh State University.”

2-BOJIYM. KBICKAPTYYJIAP

BBM — Ounum Gepyy Mekemecu

BBC — GuuMm Gepyy cTaHIapTh

BK® — 6aanoo kapaxaTTapblHbIH (OHITY
KAK — xa0bIk akIIHOHEPIUK KOOMY

KK — >xanmpl KOMIETEHIHUSA

KKBB — xoropky kecuntTuk 6mimm 0epyy
KKK — xanmnbl KECUNTUK KOMETCHIIUSIAP
K OZK- KOropky oKyy Kaubl

KK — kecunTuk KoMIEeTeHIUsIAp

KIIK — Keipre3 [lerponeym Kommnanuns
HBBII — serusru Ounum 6epyy mporpammachl
OH — okyTyyHYH HaTbIHXKachbl



OIIK — okyTyyuy npogeccopayk Kypam

OmMY — Om MaMIIEKETTHK YHUBEPCUTETU

COAM — cTyIeHTTUH 63 aJ/IbIHYa UIITeecy

ECTS — kpenuTTepiu KOTOPYYHYH jKaHa TONITOOHYH €BPOTAIIBIK CHCTEMACHI

SECTION 3. TERMS

The following terms and definitions are used in this Education Standard for higher professional
education:

e Training directions — a set of educational programs for training specialists, bachelors,
and masters in higher professional education, integrated and based on the generality of
fundamental training for various profiles.

o Basic curriculum — a catalog of disciplines over the full academic period for preparing a
student in a specific field or specialty (hereinafter — curriculum). The curriculum includes
a mandatory component (basic and university-specific/specialized), regulates the number
of credits allocated for mandatory and elective disciplines, and specifies the duration and
types of practical training.

« Bachelor — a level of higher professional education qualification granting the right to
enter a master’s program and to engage in professional activities.

« Distance learning form — a form of independent learning using information technologies
(remote learning).

o Online learning form — distance learning in real-time using information technologies.

« Catalog of disciplines — disciplines offered by an educational institution for elective
courses.

o Competence — the predefined social requirements (standards) necessary for effective
productive activity in a particular field, acquired by students during their education.

« Double qualification — an educational program implemented at the intersection of the
education standards of two directions (profiles) or specialties.

o Credit —a conventional unit for measuring workload in the main professional
educational program.

e Main educational program — a set of academic and methodological documents
regulating the purpose, expected outcomes, content, and organization of the educational
process for the corresponding training direction.

e Learning outcome — the competence acquired upon completion of a main educational
program or module.

o Credit-based learning technology — instruction based on accumulation of credits,
allowing students to independently plan the sequence of disciplines and choose courses.

o Independently developed competences — competences introduced by the standard
developers.

« Profile —the focus of an educational program on a specific type and/or object of
professional activity.

e Semester curriculum — a curriculum used to organize the learning process during a
specific academic period (including calculation of teaching staff workload for the
semester).

e Individual student curriculum (ISC) — defines the student’s study plan for the
semester, based on the courses offered during that semester.



o Elective disciplines — courses included in the student’s individual preparation within the
elective component, determined by the educational institution, taking into account socio-
economic development features and regional needs.

« Sectoral education form — an educational program implemented by several educational
institutions.

o Current internal regulations — internal normative documents in use at the time of
developing this regulation.

e ECTS - European Credit Transfer and Accumulation System.

« Soft skills — emotional and creative intelligence, effective communication, self-
organization, and the ability to approach non-standard situations creatively and critically.

e STEM skills — skills in modern technology, engineering, science, and data application
and management.

« Consulting — professional advisory services provided to individuals, organizations, or
companies on various issues.

SECTION 4. SCOPE OF APPLICATION

4.1. This Education Standard (hereinafter — the Education Standard — ES) developed at Osh State
University defines the set of requirements for the development and implementation of the main
educational programs of higher professional education in the 520100 Chemistry program.

4.2. This Education Standard establishes the requirements for training specialists under the
520100 Chemistry higher professional education programs, and upon successful completion, the
“Bachelor” qualification is awarded.

4.3. This ES serves as the basis for developing the basic curricula, syllabi of disciplines and
practical training, and programs of the state final certification within the framework of the main
educational programs.

4.4. The main users of this Education Standard are:

o The teaching and academic staff of the educational institution, who use the ES as the
basis for developing, implementing, and teaching the main educational programs in the
520100 Chemistry program. They also use it to assess the quality of mastering higher
professional education programs, update and complement the programs considering
advances in science, technology, and the social environment, and systematically monitor
the achieved learning outcomes;

o Students, to effectively carry out their studies while mastering the main educational
program;

« The administration of the educational institution, academic-methodical associations
(sectoral committees), deans of faculties, directors of institutes and colleges, heads of
departments, heads of divisions, heads of subject-cycle commissions, and others
responsible for the quality of graduate training and organization of the educational
process within their competence;

o Examination and state final certification commissions, which evaluate students’ learning
achievements and the quality of education;

« Employers in the relevant professional field, to determine the suitability of graduates for
employment;

« Organizations financing higher professional education;

o Authorized bodies implementing the accreditation of educational programs in the
education sector;

o Representatives of state executive authorities responsible for ensuring compliance with
legislation and controlling quality in higher professional education;
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e Applicants, to guide them in selecting educational programs.

SECTION 5. STANDARD DURATION AND WORKLOAD OF THE EDUCATIONAL
PROGRAM

5.1. Requirements for applicants’ education level. Applicants for bachelor’s programs in higher
professional education must have one of the following documents:

o Certificate of general secondary education;

« Diploma of initial professional education (if accompanied by a document of general
secondary education);

« Diploma of secondary professional education;

o Diploma of higher professional education.

5.2. According to this Education Standard, the “Bachelor” qualification can be awarded through
the following forms of education:

o Full-time (including online);
o Part-time (external);
o Full-time and part-time combined (evening).

5.3. In training a bachelor in the 520100 Chemistry program, the total workload of the
educational program, regardless of the form of study, applied educational technologies, issuance
of a double qualification, sectoral education form (implemented by several educational
institutions), or individual student curriculum, including accelerated learning, must be at least
240 credits.

For a double qualification, the program is implemented at the intersection of the two standards,
and the total workload of the educational program is increased by at least 60 credits, extending
the study period by no less than 1 year.

5.4. For full-time study, the standard duration of education for a bachelor, including vacations
after the state final certification, is 4 years.

5.5. For combined or part-time study, the standard duration of education, regardless of the
applied educational technologies, is extended by 6 months to 1 year compared to full-time
study.

5.6. In combined and part-time study, the volume of classes must be no less than 16 hours per
week.

5.7. The duration norms for mastering the program according to the individual student
curriculum are determined based on the academic policy of the educational institution and
regulatory documents governing the organization of the learning process.

5.8. When organizing the learning process using credit-based educational technology, the
workload of each academic discipline is expressed in whole academic credits. The workload of
all types of academic work in the curriculum is measured in ECTS academic credits, where 1
academic credit = 30 academic hours (including classroom, independent work, and all forms
of assessment). The duration of one academic hour under the credit system is determined by the
educational institution, typically 45 minutes.



5.9. The annual workload for full-time study in higher professional education under the main
educational program is 60 credits per year and 30 credits per semester.

5.10. For full-time and part-time study, as well as for various forms of distance learning, the
annual workload per academic year for bachelor’s programs must be no less than 48 credits.

5.11. In accelerated programs, the duration of study is determined by the educational institution
based on the full or partial re-assessment of previously mastered disciplines (modules) and/or
certain types of workplace training.

5.12. Individuals with relevant secondary professional or higher professional education are
allowed to master the educational program through accelerated programs, taking into account
recognition of prior learning outcomes. The alignment of the profile of secondary professional
education with the bachelor’s program profile is determined independently by the educational
institution.

5.13. When using online learning, it is not allowed to conduct all types of practical training and
the state final certification entirely online.

SECTION 6. REQUIREMENTS FOR DEVELOPING AND IMPLEMENTING THE
MAIN EDUCATIONAL PROGRAM

6.1. The educational institution independently develops higher professional education programs,
taking into account labor market needs. The main educational program is developed based on the
education standard for the direction/profile, the National Qualifications Framework,
sectoral/industry qualification frameworks, and professional standards (if available).

6.2. The objectives of the main educational program (MEP) for the 520100 Chemistry higher
professional education program are:

« Educational objectives: Provide students with a deep foundation of knowledge in the
direction/profile, develop scientific-theoretical and practical skills, and prepare them for
professional activity and continuous independent learning.

o Educational and personal development objectives: Foster students’ social activity,
responsibility, civic position, ethical and intellectual culture, self-development, and active
participation in public life.

6.3. The relevant structures of the educational institution update the MEP at least once every five
years, taking into account developments in science, culture, economics, technology, and social
environment, and based on stakeholders’ recommendations. Updating educational programs
includes:

o Developing strategies to ensure the quality of graduate training;

« Periodically monitoring educational programs;

o Developing objective procedures to assess students’ knowledge, skills, and competencies
of graduates based on employer-agreed requirements;

o Ensuring the quality and competence of teaching staff;

« Providing sufficient resources for program implementation and monitoring their efficient
use;



o Continuously conducting self-assessment according to minimum accreditation
requirements established by the Cabinet of Ministers of the Kyrgyz Republic;
o Informing the public about results, plans, and innovations.

6.4. The educational institution implementing the program is responsible for:

« Creating a socio-cultural environment;

« Providing conditions for comprehensive development and socialization of students and
safeguarding their health;

e Developing the educational process’s extracurricular and formative components,
including promoting self-management, participation in student organizations, sports and
creative clubs, and scientific student societies.

6.5. For each cycle of the educational program, the set of disciplines (modules) and their
workload is determined independently by the educational institution (relevant structures: faculty,
institute).

6.6. The set of disciplines in the MEP must include a mandatory (core) component and an
elective component. Elective courses are offered for the professional cycle, and the catalog of
disciplines is determined by the educational institution (relevant structures: faculty, institute).

6.7. The degree of mandatory study, sequence of mastering, and workload of disciplines is
categorized into groups “A,” “B,” and “C” according to the institution’s regulations for
organizing the learning process and the appendices of this template.

6.8. The educational institution must ensure students have access to courses
(disciplines/modules), provide introductory courses, and help students form their individual
learning trajectory by selecting elective courses through surveys. Students develop their
individual curriculum with the participation of an academic consultant provided by the
institution.

6.9. The educational institution is responsible for informing students of their rights and
responsibilities, explaining which disciplines are mandatory, and ensuring that the total workload
of selected courses is no less than the workload established in the curriculum.

6.10. The educational institution must consider gender equality, ensure social inclusion, and
promote digitalization when developing and implementing the program.

6.11. General requirements regarding students’ rights and responsibilities during program
implementation:

« Students have the right to choose specific disciplines within the allocated study time
according to the educational program;

« Students have the right to consult the institution regarding the selection of disciplines and
their impact on future profession/specialty when forming an individual learning
trajectory;

e To achieve learning outcomes, students are entitled to develop self-management skills
and participate in public organizations, sports and creative clubs, and scientific student
societies;

o Students must complete all tasks outlined in the educational program within the
established deadlines;

o Weekly student workload, including classroom and independent work, must be at least
38 hours. Maximum weekly workload is determined by the institution;
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o For full-time study, classroom sessions in bachelor/professional programs must comprise
at least 35% of total weekly workload;

« Total vacation periods during the academic year should be 7-10 weeks, including at least
two weeks of winter break depending on the study period.

SECTION 7. CHARACTERISTICS OF GRADUATES’ PROFESSIONAL ACTIVITIES

7.1. Directions of graduates’ professional activities
Graduates of the 520100 Chemistry program, “Chemical-Ecological and Forensic Expertise”
profile, are capable of performing professional activities in the following areas:

« Scientific study and management of chemical-ecological systems;

« Environmental protection and ensuring sustainable development;

o Conducting chemical-forensic examinations in the field of criminology;

« Providing ecological audit, monitoring, and consulting services;

o Teaching chemistry and ecology subjects in secondary and vocational education
institutions;

« Participating in national and international ecological projects and contributing to their
implementation.

Graduates can make professional contributions in the following sectors:

o Ensuring ecological safety;

« Conducting chemical and forensic analyses;

e Monitoring compliance with environmental standards and regulations in industrial
enterprises;

« Conducting educational activities to promote public ecological awareness.

7.2. Main objects of professional activity
The main objects of professional activity for graduates of this profile include:

o Chemical-ecological systems and assessment of their status;

« Forensic and analytical laboratories and centers;

« Environmental monitoring objects in industrial enterprises and the natural environment;

« Natural resources, raw materials, and various chemical substances (including toxic or
residual materials);

« National and international projects aimed at ecological safety;

e Secondary, vocational, and higher education institutions, as well as research
organizations.

These objects enable graduates to apply their chemical, ecological, and forensic knowledge and
practical skills in various contexts and provide a foundation for professional work in real
production, research, and educational settings.

7.3. Types of professional activity

Graduates of the “Chemical-Ecological and Forensic Expertise” profile are capable of
performing the following main types of professional activity:
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o Research activity: Studying relevant chemical, ecological, and forensic issues
scientifically, developing and optimizing analytical methods, and publishing results in
scientific articles, reports, and recommendations;

e Project and production activity: Designing ecological and forensic projects, developing
and implementing measures to ensure ecological safety at production sites;

« Organizational and managerial activity: Organizing laboratory and production
activities, planning and monitoring work processes, and applying teamwork skills;

o Expert activity: Conducting chemical and forensic examinations in criminology,
toxicology, ecology, product safety, and environmental pollution, preparing and
analyzing expert reports.

7.4. Readiness to perform professional duties

A bachelor of the 520100 Chemistry program, “Chemical-Ecological and Forensic Expertise”
profile, is prepared to perform professional duties in accordance with the types of professional
activity:

1. Research activity:

o Conduct in-depth study of chemical and ecological processes, identify patterns, and
model them;

o Develop new chemical reagents, technological methods, and analytical instruments,
increase their efficiency, and ensure ecological safety compliance;

« Ensure ecological safety and reduce environmental risks using chemical analysis
methods;

« Obtain accurate, evidence-based data in forensic and criminalistic examinations using
chemical-analytical methods;

« Develop scientifically based methodological recommendations for protection and rational
use of natural resources;

« Study, monitor, and evaluate the distribution of chemical substances in the atmosphere,
water sources, and soil;

« Participate in scientific activities and regulatory development in chemical safety
according to national and international standards.

2. Project and production activity:

« Participate in developing monitoring systems using modern analytical methods and
equipment to assess and control ecological conditions;

o Select, apply, and ensure the efficiency of modern equipment for chemical and ecological
laboratories;

« Evaluate technical and operational characteristics of instruments and equipment
scientifically and provide recommendations for optimal use;

o Optimize technological processes used in chemical and forensic examinations and
enhance their reliability;

« Actively participate in project development and implementation at production and
ecological facilities, considering safety and sustainable development principles.

3. Organizational and managerial activity:
« Organize and efficiently manage laboratories conducting chemical, ecological, and
forensic examinations;

e Form, lead, and coordinate expert and analytical teams;
« Develop, implement, and control compliance with chemical safety rules at workplaces;
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protection and sustainable development;

Develop and implement state or sectoral programs and projects aimed at environmental

Organize cooperation with state and private institutions, international organizations, and

provide expert advice on chemical and ecological safety.

Expert activity:

Identify hazardous chemical substances in air, water, soil, and other ecological

components, and accurately measure their concentrations using laboratory methods;

criminalistic, and environmental cases;

Prepare scientifically grounded, objective, and evidence-based expert reports for forensic,

Develop and improve monitoring systems using modern instruments and analytical

methods to ensure continuous environmental control;

Assess the safety levels of chemicals used in industrial and household contexts, develop

recommendations to reduce chemical risks, and assist in their implementation;

Conduct inspections according to national and international chemical and environmental

safety standards, prepare analytical reports and recommendations on violations, and
cooperate closely with relevant regulatory authorities.

SECTION 8. REQUIREMENTS FOR THE RESULTS OF MASTERING THE
EDUCATIONAL PROGRAM

8.1. As a result of mastering the educational program, the graduate must develop the following
general competencies (GC):

| Directions

|

Competencies

Learning Outcomes (LO) \

Language and
communication
skills

GC-1: Gives presentations in
public; chooses the style and form
of speech; expresses and justifies
opinions correctly in written and
oral forms; presents research results
in professional contexts in Kyrgyz,
Russian, and foreign languages.

LO-1: Communicates in three
languages: in Kyrgyz and Russian at B2
level, and in one foreign language at B1
level within a professional context.

National and
universal human
values

GC-2: Critically analyzes and
evaluates human-civic relations in
professional activity; promotes
ideas aimed at strengthening
statehood philosophy, civic identity,
patriotism, universal and national
values based on legal culture, and
ensures their implementation.

LO-2: Respects universal and national
values while maintaining human and
national identity, adheres to legality,
contributes to their development and
dissemination, and demonstrates
personal, civic, and legal responsibility
in social contexts aligned with the
interests of the state.

GC-3: Generates new ideas, adapts
to innovations and unexpected
situations with creative thinking;

LO-3: Capable of generating ideas,
thinking critically, integrating and
analyzing alternative perspectives;
reasons argumentatively and

Soft skills applies analytical thinking and constructlvely_ in professional contexts;
S S . self-manages in non-standard situations
critical evaluation in project : . L
. |lin entrepreneurship, maintains
management and entrepreneurship. . o .
psychological resilience, and applies
research skills.
ISTEM skills | GC-4: Uses digital media texts,  |LO-4: Applies modern information and |
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Directions

[ Competencies I L earning Outcomes (LO)

infographics, fundamental
mathematical, engineering, and
scientific principles; adapts to new
trends in various business
environments of the digital and
creative economy.

telecommunication technologies and
mathematical methods; responds
flexibly to te

8.2. A graduate of the 520100 Chemistry program (profile: Chemical-Ecological, Forensic
Expertise) must possess the following general professional competencies (GPC):

Competency
Number

Content of Self-Developed General Professional Competencies

GPC-1

Capable of planning, organizing, and managing chemical, chemical-ecological,
and forensic systems for sustainable development by creatively applying
acquired scientific-theoretical and practical knowledge, as well as engaging in
continuous professional development according to relevant professional
standards.

GPC-2

Capable of solving complex problems using scientific data and information
technologies and applying entrepreneurial knowledge and skills effectively in
professional activities.

GPC-3

Able to apply the fundamental laws of chemistry and basic chemical concepts to
solve specific production tasks.

GPC-4

Able to organize and manage chemical and ecological systems for sustainable
development; efficiently use natural resources and strictly comply with national
and international environmental protection requirements.

8.3. A graduate with the qualification of “Bachelor” in the 520100 Chemistry program (profile:
Chemical-Ecological, Forensic Expertise) must possess the following professional
competencies corresponding to the type of professional activity:

Scientific-Research Activities

Competency Content of Self-Developed Professional Competencies
Number
PC-1 Conduct scientific research through the study and modeling of chemical and
ecological processes, directing the obtained results for practical application.
Organize experiments and scientifically analyze results for developing and
PC-2 optimizing new chemical reagents, technological methods, and analytical
techniques, in compliance with modern requirements.
Confidently perform chemical analyses and monitoring to ensure ecological
PC-3 safety, as well as control and assess the distribution of chemical substances in
the natural environment.
Competently, accurately, and scientifically apply chemical-analytical methods
PC-4 in forensic, criminalistic, and ecological expertise, and perform professional

duties with high responsibility in preparing expert conclusions.
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Project and Production Activities

Competency
Number

Content of Self-Developed Professional Competencies

PC-5

Ability to propose technical solutions for ecological and production facilities
and participate in design work—actively contribute to developing innovative
solutions to reduce environmental risks and ensure the safety of production
processes.

PC-6

Ability to select chemical and ecological equipment, use it correctly, and
evaluate it scientifically and technically—ensuring quality work by assessing
the effectiveness and safety of applied equipment.

PC-7

Ability to optimize chemical-expertise processes and ensure compliance with
technical safety requirements—maintaining safety during production and
expertise activities, performing work according to regulations, and enabling
effective control.

PC-8

Ability to integrate modern chemical and ecological monitoring methods into
projects and implement them in practice—organizing continuous environmental
monitoring using analytical and digital technologies.

Organizational-Managerial Activities

Competency Content of Self-Developed Professional Competencies
Number
Ability to organize, manage, and coordinate the activities of chemical and
PC-9 ecological laboratories—planning laboratory work correctly, allocating
resources efficiently, and ensuring productivity.
Ability to ensure chemical safety in work processes and make managerial
PC-10 decisions—ready to maintain safety requirements and make strategic
management decisions in production, scientific, or expert environments.
Ability to design, manage, and coordinate ecological and scientific projects and
PC-11 collaborate with state or private institutions—working with multidisciplinary
teams, managing projects, and establishing sustainable partnerships.
Expert Activities
Competency Content of Self-Developed Professional Competencies
Number

PC-12

Ability to determine the levels of hazardous substances in ecological
components through laboratory analyses and accurately evaluate the results
scientifically—identifying chemical concentrations in air, water, soil, and other
environments, and comparing results with relevant ecological standards to draw
conclusions.

PC-13

Ability to conduct chemical and forensic expert analyses and prepare
scientifically justified, legally compliant expert conclusions—analyzing
evidence in judicial and investigative processes using chemical-analytical
methods to produce accurate and evidence-based findings.

PC-14

Ability to develop and effectively implement monitoring, inspection, and control
systems to ensure ecological safety—establishing continuous observation
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Competency
Number

Content of Self-Developed Professional Competencies

systems, identifying potential hazards in advance, and developing
recommendations to mitigate chemical risks.

9.1. Staffing Requirements for Program Implementation

9.1.1. General Staffing Requirements

Bachelor programs must be delivered by academic staff with relevant higher education,
“Master”/*“Specialist” degrees, whose teaching aligns with the program profile.

Staff must actively engage in scientific and scientific-methodological work.

Teaching staff quality indicators must meet or exceed the state education standard;
includes candidates of science, doctors, and PhDs.

At least 80% of teaching staff must be full-time employees.

Teachers must upgrade qualifications at least once every 3 years.

Scientific staff must have appropriate academic degrees and professional experience in
their field.

9.1.2. Specific Requirements by Field

Core and profile courses in chemistry, ecology, and forensic chemistry must be taught by
specialists with higher education and relevant academic degrees (Master, Candidate, or
Doctor of Science).

Practical/laboratory lessons require instructors with at least 3 years of experience in
production, expertise, or research.

Collaboration with industry and other universities is encouraged to involve experienced
laboratory professionals and researchers.

At least 40% of instructors should have scientific degrees.

Faculty must participate in continuous professional development and effectively use
modern teaching technologies and digital resources.

9.2. Educational-Methodological and Information Support

9.2.1. Literature and Resources Requirements

All students must have full and uninterrupted access to essential materials for each
course.

University library collections must include both printed and electronic versions of core
and supplementary textbooks.

Literature must align with the program content, contemporary scientific achievements,
and practical requirements.

Methodological complexes, practicums, lab manuals, and test collections should support
both guided and independent student learning.

Library collections must be continuously updated based on faculty recommendations and
program requirements.

Online access to electronic libraries, journals, databases, and scientific platforms must be
guaranteed.
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9.2.2.

9.2.3.

9.24.

Digital resources should provide access to professional information, scientific articles,
expert reports, and international publications relevant to the program profile.

Students and faculty must be trained to effectively work with electronic libraries and
professional scientific information sources.

Requirements for Electronic Learning Tools

The institution must provide the necessary equipment and tools to conduct laboratory,
subject-specific, and integrated disciplines, as well as practical and research activities in
compliance with sanitary, epidemiological, and fire safety standards.

Computer equipment and laboratories/classrooms with internet access must be available.
Students must have 24/7 access to all electronic resources, learning programs, and the
bachelor’s curriculum content.

Students with disabilities must have full access to distance learning and electronic
materials.

Laboratories, equipment, and material bases for the Chemistry program must meet
modern safety standards and may be provided either by the educational institution itself
or through partner production, research, and expert institutions.

Placement of Electronic Educational Materials on Digital Platforms

Before the start of each academic year (at least one week prior to classes), all electronic
versions of teaching materials—syllabi, working programs, assessment tools,
presentations, test sets, and other relevant documents—must be fully available on the
institution’s digital platforms.

For each discipline or module, the following documents must be prepared in electronic
format and uploaded to the platform:

o Syllabus: course objectives, topics, and resource requirements.

o Working Program: content structure, methodology, practical work schedule.

o Assessment Tools: evaluation criteria, tests, practical assignments.

o Supplementary Materials: presentations, instructional documents, test sets.
Electronic documents should be in standard formats (PDF, DOCX, PPTX) and accessible
on mobile devices.

Materials must be regularly updated, with the current version reviewed annually.
Each course instructor is responsible for ensuring the completeness, format compliance,
and accessibility of materials.

Requirements for Online Learning Materials

All teaching materials (syllabi, lectures, practical exercises, tests, and methodological
guides) must be fully uploaded to the university’s LMS platform or other digital systems.
Materials must always be accessible to students and updated periodically.

Continuous remote communication with students should be ensured via email,
messengers, forums, and video conferences.

Task discussions, Q&A sessions, and consultations must be organized consistently
online.

Materials must correspond to the program content, learning objectives, and support
students’ independent work.
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o Integrated systems for evaluating students’ knowledge (tests, assignments, and control
tasks) must be implemented.

o High-quality, up-to-date methodological materials in online format ensure effective
learning, course mastery, and student engagement.

9.3. Requirements for Material and Technical Support of the Educational
Process

9.3.1. Requirements for Specialized Classrooms (Laboratories, Computer Rooms,
Multimedia Rooms, etc.)

The educational institution implementing the bachelor’s degree program must provide students
not only with theoretical knowledge but also with practical and research skills through a modern
material and technical base. Specialized classrooms must meet the following requirements:

o Equipped laboratories, computer rooms, and multimedia classrooms must be available to
ensure high-quality discipline-specific and interdisciplinary training.

o All equipment, instruments, and educational tools in these rooms must fully meet the
requirements specified in the working programs of each discipline or module.

o All classrooms and equipment used in the educational process must comply with
sanitary-hygienic standards and fire safety regulations.

« Internet-connected computers, interactive whiteboards, multimedia projectors, audio-
video devices, and installed educational software must be available.

o Modern laboratory equipment and analytical instruments (especially adapted for
chemical, chemical-ecological, and forensic examinations) must be designed to enhance
students’ practical skills.

o When necessary, real equipment may be replaced by virtual laboratories, simulation
models, or functional analogs to ensure continuity of the educational process.

« Special learning conditions must be provided for students with disabilities, including:

« Physically accessible environments (ramps, wide doors, adapted desks and chairs, etc.);

o Specialized technical tools (Braille materials, text magnifiers, audio materials);

« Adapted learning materials and technical support services.

9.3.2. Conditions for Training at Production Sites (Industrial Training)
To develop practical skills necessary for working in chemical, chemical-ecological, forensic
examination, and related fields, students must have access to relevant laboratories, equipment,
and production facilities. These may be located within the educational institution itself or at
partner production enterprises, research centers, environmental, and forensic laboratories.
« Official agreements must be in place with these organizations to ensure high-quality
practical and laboratory training.
o During practice, students must be fully provided with personal protective equipment and
the necessary technical tools to ensure safety.
9.4. Requirements for Assessing the Quality of Knowledge

The university is fully responsible for the quality of bachelor training and must systematically
and objectively assess students’ achievements at every stage of the educational process.

Forms and procedures of assessment:
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« For each course, forms of current and interim assessment (oral questioning, written
assignments, tests, portfolios, etc.) must be developed in advance and officially
communicated to students within the first month of the academic year.

o Objective and comprehensive evaluation of knowledge quality is a key requirement for
the educational process and serves as an indicator of public and academic trust in the
institution.

9.4.1. Types of Assessment

1. Current Assessment: Conducted continuously throughout the course or module. It
includes homework, tests, practical work, laboratory work, and oral/written checks. This
stage aims to determine the student’s level of mastery of the material and is carried out
by the academic teaching staff.

2. Interim Assessment: Conducted at the end of a semester to evaluate overall achievement
in a subject or module. Assessment is carried out through exams, credit tests, or project
work and provides an opportunity to evaluate comprehensive understanding of the topics.

3. Final State Certification: The final stage of bachelor-level education, including state
exams and the defense of the graduation qualification work. This stage comprehensively
evaluates the graduate’s professional competence, ability to conduct independent
research, and solve practical problems.

9.4.2. Assessment Tools and Criteria

The Assessment Tools Fund (ATF) is a collection of diagnostic instruments used to assess
students’ competence acquisition.

o Assessment tools must be developed separately for each module and competence goal in
the curriculum.

o They must evaluate theoretical knowledge, practical skills, and analytical abilities.

o The ATF includes tests of varying complexity, written assignments, practical work,
laboratory reports, projects, and presentations.

« Each assessment material must correspond to the competencies and be clearly targeted.

Assessment Criteria:

« Criteria for evaluating knowledge must be clear, precise, and measurable.

o Scales must objectively assess students’ research, analytical, and practical skills.

« Each assignment must specify evaluation criteria and weighting coefficients.

o Assessment is conducted using formative (during the process) and summative (final)
methods and must include consistent feedback.

Legality and Transparency:
o Assessment must comply with the internal regulations of the university and national
educational standards.
o Assessment materials must be stored in accordance with confidentiality and ethical
requirements.

These requirements ensure the quality of the ATF and accurately determine the graduate’s
professional competence.
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9.5. Requirements for Organizing Student Internships

9.5.1. General Provisions on Internships

Internships conducted within bachelor’s degree programs are an integral and essential
component of the educational process, aimed at developing and consolidating students’
professional competencies.

Internships provide students with the opportunity to apply theoretical knowledge in real practical
settings, deepen professional skills, and prepare for employment. They also foster creative and
analytical potential, enhance independent work skills, and contribute to professional growth.

Internships are a mandatory component of the educational program and are included in the main
curriculum. Students undertake internships after completing the relevant theoretical courses,
which ensures successful adaptation to practical environments.

The primary objective of internships is to consolidate students’ theoretical knowledge and
prepare them for effective application in professional activities.

9.5.2. Types of Internships in Higher Professional Education Programs

During professional higher education programs, the following types of internships are
conducted:

o Adaptation Internship — helps students adapt to the academic environment of the
university.

o Research Internship — provides the opportunity to apply scientific and theoretical
concepts in practice.

« Professional-Basic Internship — consolidates theoretical knowledge with practical skills.

« Professional-Specialized Internship — ensures in-depth practical training in a chosen
specialty.

o Industrial Internship — provides professional experience in real production
environments.

e Pre-Graduation Internship — focuses on preparing students for final qualification work
and evaluating professional readiness.

9.5.3. Requirements for Different Types of Internships

o Adaptation Internship — familiarize students with internal procedures, educational
resources, and teaching processes; develop initial learning skills.

e Research Internship — engage in scientific projects, prepare scientific articles, reports,
or abstracts, and actively participate in experimental work.

e Professional-Basic Internship — master basic professional skills, learn documentation
practices, and develop initial work competencies.

o Professional-Specialized Internship — independently perform professional functions,
consolidate relevant competencies, and work in real professional settings.

o Industrial Internship —work in real production environments based on agreements with
enterprises, collaborate with employers, and develop production skills.

o Pre-Graduation Internship — collect materials for qualification work, perform
independent practical tasks, consolidate professional preparation, and demonstrate full
professional competence.
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9.6. Final Certification

9.6.1. Requirements for the Comprehensive State Final Examination and Credit Distribution (2
Credits)

Only students who have fully completed all disciplines in the study plan and paid contractual
fees on time are eligible to participate in the state final certification.

The examination committee is composed of representatives from the relevant industry, faculty
from other higher education institutions, and the university’s relevant teaching staff. The
committee ensures fair and objective decisions, even in the case of disputes.

9.6.2. Requirements for Qualification Work and Credit Distribution (2 Credits)

The qualification work is an independent research project demonstrating the student’s
theoretical and practical knowledge gained during the educational program.

Specific requirements for the qualification work (520100 — Chemistry, “Chemical-
Ecological and Forensic Expertise” profile):

1. Content and Theme
o The topic must fully align with the “Chemical-Ecological and Forensic Expertise”
profile and the program’s objectives.

o Topics should cover environmental safety, forensic analysis, chemical
examination, toxicological assessment, pollution identification, application of
analytical methods, and evaluation of their reliability.

e The work should combine theoretical foundations with practical experience and
utilize modern scientific and technical data along with verified facts.

e The topic must address practical problems such as improving environmental
conditions or enhancing the quality of legal-scientific expertise.

2. Structure and Format

« Introduction (relevance, objectives, tasks)

e Analysis of scientific literature (national and international sources)

« Methodological foundations (research methods, instruments, and laboratory
protocols)

« Main section (experimental work, data analysis)

e Conclusions and recommendations

o List of references (compliant with GOST standards)

o Appendices (charts, figures, tables, protocols, etc.)

e The work must comply with formal requirements set by the institution (font,
spacing, margins, page count).

« Academic integrity, avoidance of plagiarism, and adherence to professional ethics
are mandatory.

3. Volume and Quality
o Typically 40-60 pages, excluding appendices.

« Research must be methodologically grounded, accurate, reliable, and well-
supported by evidence.
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« The text should be logically structured, with analytical depth, scientific style, and
proper language norms.

4. Research and Practical Significance

o Propose new methods for expert work.

« Improve analytical techniques for detecting hazardous chemicals.

« Provide reliable data for forensic and environmental expertise.

« Offer solutions aimed at environmental protection and human safety.
o Recommendations must be applicable in real practical conditions.

5. Autonomy and Responsibility

e The work must fully reflect the student’s independent research and analytical
skills.

« Students may participate in laboratory and fieldwork as required by the topic.

o Students must report regularly to their scientific supervisor according to the
approved schedule.

« The final result should demonstrate professional readiness, scientific-practical
thinking, and creative potential.

o Topics must have practical relevance, addressing local social, economic,
environmental, or industry-specific issues.

o The work fosters independent research, creative and scientific thinking, analytical
skills, and prepares students for professional practice and competitiveness in the
labor market.
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10-bOJIYM. BUJIUM BEPYY IIPOI'PAMMACBIHBIH BA3AJIBIK OKYY IIVTAHBIHBIH YJIT'YCY

Kpenutrepaun Caarrapabin
TONTOPro OOTYHYII 0eJIyHYLI 1-oKyy KbUIBI | 2-OKYY KbUIbI | 3-OKYY *KBUIbI | 4-OKYY KbLIbI
p YHYLTY yHyury Yy Yy Yy Yy
BuiokTop Huxnanep Huknaun 6areirrapsl | Jucnuniunanap o, o, a a a a a a
wA» | «g» | «c» | B g = 5 5 & & 5 5 5 &
o = < [ [ > > > > > 1
] ﬂ) L Q Q %) %) %) )
< =2 o) = = = = = = = =
4] U D D w w w D w w
< 2 ? ¢ ? ? ? ? 2
R | [aN] ™ < Lo ©O N~ [eo]
Tunauk >xana
KOMMYHHKaTHUBAUK
KOHIYMIOD
VYIyTTYK XaHa XKalmbl
a/laM3aTThIK
Oaanyymykrap

1-muka. Kanner
Gumum Gepyy Soft skills kennymmep

1-0J10K

STEM kenmymuep

Jene TapOust

2-muKi. JKaanel
KeCHUNITHK

Kannbsl keCHNITHK

HCHUILTHHAJIA
OuJIuM Oepyy jaen P
3-IHKJIL.
1M Kecuntuk
Keeumrui AUCIMIIHHAJIA
onaum depyy P

2-om0x | IIpakTukamap
MamieKkeTTHK Kbl BIHTBIKTOOYY
3-6J0k | aTrrecTanms

Oxyy IuIaHbIHBIH OMpUHYH 00Ty 3 HMKIIJEH TypaT, ajlap: sKajbl OMIIUM Oepyy LMKIIH, JKajbl KECUIITUK OMIIMM Oepyy LUKIIH jKaHa KEeCUNTHK Ouium Oepyy

LUKITH.
Kanns! 6unum 6epyy nukinu “Tunauk )kaHa KOMMYHUKaTUBIUK KeHAYMAODP”, “YIyTTyK jkaHa *aJIbl a1aM3aTThiK Oaanyynykrap”, “Soft skills kenaymuaep

(xkymmak kenaymuep)”, “STEM kenaymaep” aTalbllIbIHAArsl OarbITTapra (IUCHMILIMHAJIAPABIH KaTajory) OeinyHreH. Ap Oup OarbiTka 3TeH KeM 3Mec
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IUCUUIUIMHA CYHYIITANaT jkKaHa AUCHUIUIMHAIAP/IBIH KaTAIOTyH OMiiMM Oepyy YIOMY aHBIKTaWT. bunuMm anyydymnap Gareittapra CyHyIITaAraH AUCLHUITHHATAPIbI
©3 aJIIbIHYa TaHIal ajart.

bazanbik OKyy IJIaHBIHBIH OapIbIK IMUKIACTH OKYY JAUCHUILTMHAIAPHI MIJIISTTYYJIYK JAapakachl )kaHa Ma3MyHYH ©3JOIITYPYYHYH BIpaaTTyylyry OOroHYa
«A», «B», «C» TonnTopyHa 0e1yHOT:

«A» — TUCIMITTMHATIAPABIH BIPAATTYYIIYTY CaKTaJraH, 0a3alblK OKYY IUIaHAa KOPCOTYJITOH CEMECTPE *KaHa OKyyra MUJIETTYY OOJTOH TUCIUIUTMHAIAD.

«B» — mucnuruinHanapbpH bIPAaTTyyIYyTy MaaHUre 33 3MeC, MWIACTTYY OKyyra Tuiuml. bunum anyydymnap Oyl TOOTOTY IUCHUIUIMHATIAPBI KOPCOTYITOH
OKYY JKbUIJIapra 3 ajiblH4ya KaajlaraH CeMecTpiiep/ie TUIaHJaIlThIPIN OKYHT.

«C» — «C» ToOyHa Ounum Oepyy yroMy TapaObIHaH KECHUNTHK LMK YYYH AUCHMILTMHAIAPABIH KaTajory (TaHI00 KypCTaphl) CYHYIITANIAT >KaHa OWUITUM
anyyuynap ap Oup KarajorJoH 3 Kaanocy Oup IMCUUIUIMHAHBI raHa TaHJam OKYWT. bup karamorro Tekrtem (Oupu-OupuHe Oaitnanplmkan) 3 (Y4) JUCHUILIMHA
CYHyTallITAIyyra THiHIL. Byl TonTory AMCUMILTHHANIAPABIH CEMECTPIIEPH OKYY IJIaHbIH/A TaK KOPCOTYIYYCY Kepek

«C» 10Oy 0azanblKk OKYYy IUIAHBIHBIH «A» TOOYHIArbl JTUCHUIUIMHAJAPABl TEPEHAETYYr®, SIMIeK PHIHOTYHYH TallalTapblH KaHa HIMMIUH-TEXHUKAHBIH
KETUIIKCHIMKTEPUH A3CKE ajlyy MEHEH OYTYPYYYYHYH aTaaHJAINTHIKKA XOHIOMAYYJIYTYH KaMChI3 KbUIYy YYYH KOIIymMya KOMIIETEHHHMsIIapra 33 Oomyyra
MYMKYHJIYK Oeper.

«C» — TOOYHIArel TUCIUIUIMHATIAP SMICK PHIHOTYHYH TaJIallTapblH JKaHAa WJIMMIMH-TEXHHKAHBIH JKCTUIIKEHJIUKTCPUH 3CKE allyy MCHCH ap OWp OKyy
KBUIBIH/A KaHBUIAHBII TYPYYCY MYMKYH.
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2-mupkeme

Ieparornkajibik 3Mec 6arbITTAPAbIH 0a3aJIbIK OKYY IUIAHBIHBIH KAJIBI IMIeK ChIHBIMAYYJIYTYHYH O0aymTypyaymy (dakanaBpuar)

busium 0epyy nporpaMMachbiHbIH OJIOKTOPYHYH KaHA TONTOPYHYH 3MI'eK ChIHbIMAYYJIYTY
Ba3ajbik 0Kyy IUIAaHBIHBIH CTPYKTYPACHI (kpeaur)
«A» ‘ «B» | «C»
JAucuurmuinHaanap 202-216 xpeait
DKanmer 6unmum 6epyy IUKIn ‘ 24 xpenut |
1-6510k KecunTuk 1y 178-192 xpenut
LuKIIep DPKanmbl KeCUNTHK OUIMM Oepyy LMKIN - 8 er,Z[I/IT** -
(20-25%)
Kecuntuk OHIMM O€pYy LUKIH 40%-50% 25%-30% 25%-30%
2- 00k | [IpakTHKa 20-30 xpemut
3-010k | /KbIHBIHTBIKTO0YY MAMJIEKETTHK aTTeCTAMS 4-8 xpeaut
BHJ}I/IM 0epyy NpOrpaMMAacChIHbIH KAJIbI IMIeK 240 KpeIUTTEH KeM dmec
CBIHBIMIYYJIYTY
Ickepmyy:

**_ “B” mobynoacvl 8 kpeoum “Hwkepoyynyxmyn necuzoepu” oucyuniunacvina 4 kpedum scana ““Mnum uszundeonyn Hecuzdepu’ OUCYUNIUHACHIHA 4 Kpeoum 6oayHOm.
Byn oucyunaunanap mypyxmyy onyeyyHyH Makcammapvlia bliaublK OKymyaiam.
Kannvl kecunmux oucyunaunap yukaunun ‘B’ moOyHynyH ameex colibimMOyyayzy - bexumuneen 8 kpeoummu Koukonoo 20-25 % mysom.
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8-mupkeme

IlegarornkaJjbiK IMec 63FLITTap)1[>IH 0a3ajIbIK OKYY IVIaHAAPBIHAAr'bI MUJIACTTYY AUCHUINIMHAJTAPABIH HUKJIAECP 0ooHYA 69.]1YIIITYpYJ'[YIIIY JKaHa IMI'CK

CBIABIMAYYJIYTY
Kpeaurrepaun
pea P CaaTrapasiH
TONTOPro 1-0Kyy KbUIBI | 2-OKYY KBUIBI | 3-0KYY KbLIbI | 4-OKYY KbLIBI
0eJyHYyIIY
06JTYHYIIY
Baokro ukiane Haemn JAucunniaunana
P Aep OarsITTaphl 1 p E. E 5 = = = = & & ? ?
A “WR” Y @il g g g g g g D D
alw v BE ) g €] 8| 2| £ £ £ |2 ¢
R | < O 3 3 8 8 3 3 o o
=i 1N oh <t 16 12e) ~ ©
KbIpre13 tumm 4
Tunnuk xxaHa
Opyc T 4
KOMMYHUKATUBANK
JucnunnuHanapabiy 4-
KOHIYMJOp 4
karaiory Yer tminepu
VYayTTyK xaHa
1-nuxa. i JucnummHanapasiH 1-
JKaJIIbl a1aM3aTThIK 4
Kannbl Karajory (3-Tupkeme)
Oaaxyynaykrap
onuM Oepyy -
Soft skills JucuunninHazap/bH 2-
(24 xpenur) 4
KOHIYMJIOp Karasory (3-Tupkeme)
WCIUTUTHHANAPBIH 3-
STEM xenaymaep Hucn P 4
Karasory (3-Tupkeme)
1-6a0k
Komymya 240-
Jene Tapous 360
JMCIHIUIMHATIAp c
Wnnm n3nniaeeHyH HEru3aepu
2-mmK. (Typyxtyy oHyryyHyn 4
Kannbl Kannbsl kecunTuk MaKCaTTapbIHA BIIAWBIK)
KECHNTHK JUCLUIUIMHAIAP Nmkepayy TyKTYH Heru3nepu
OnuM Oepyy (TypyxTyy eHYTYYHYH 4
MaKcaTTapbIHA BIJIAWBIK)
3-mwea. Kecunruk
Kecuntuk
JMCUUTUIMHATIAP
onanm oepyy
2-on0x | Ipaxrukamap (20-30 kpeaur)
3-6a0k | MaMiIeKeTTHK KbIBIHTHIKTO0YY aTTecTamust (4-8 kpeaur)

Buinm 6epyy nporpaMmMachIHbIH KA IMIEK ChIABIMAYYJIYTY

240 xpeauTTeH KeM IMec
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Ickepmyy: Kannvl 6unum Oepyy yukiukun “OUCYuniuHaiap Kamaio2yHoazel”’ OUCYUNIUHALAD CIYOeHm MAapaOblHAH MAHOAIam.

Bazaubik okyy miianbiHbIH “2Kajanbl 0nanM 0epyy NUKJIHM” YYYH AUCHUTUIMHAJAPAbIH KATAJIOTY

12-mupkeme

KpeaurTun
Karanorayn nomepu KaranorayH 6arsitTsl Karajoraory 1ucumidHaJapAbIH aTAJBIIITAPHI KoJaMY
ATa MEKEH TapHhIXbl, YIYTTYK OaalryyIryKTap skaHa MaIaHUsT
dunocodus, yIyTTYK KaHa JKaJIbl aaM3aTThIK 0aalyyTyKTapabH
¢dunocousice
JucnumummHanapasH 1- VYIIyTTyK jkaHa Kbl a1aM3aTTHIK 0aaTyyIyKTap 4
Keiprezcranasia reorpaduscer
KaTaJory 0OarbIThI -
Kecunrtuk 4eiipenery sK0JIOTHSUIBIK OWIAM jKaHA MaJTaHUSAT
Manac Taanyy
Jlon0oopIyk MpakTHKyM
WCUMIIINHATIAPIBIH 2- . CBIHYBLI O )KYT'YPTYY, Ol )KYT'YPTYVHY AU3AHHI0O0
A P Soft skills kengymaepy YOYPTVY, YTYPTYYHY 4
KaTajory O3YH-03Y TapOHSII00 KaHA ICHXOJIOTHS
TapMaKTBIK MaTeMaTHKa
HCIUILIMHAIAPIBIH 3- KecunTuk umMepauKTeru caHapyIl TEXHOJIOTHsIIaphI
Hucn P STEM xenaymaep P — P P
KaTajory 3aman0an TaOUreIid OMIMM OepYYHYH KOHICTIIHSCHI 4
AHTIIHC THIIH
KerTait T
Hucnunnunanapabi 4- v
Tunauk »xaHa KOMMYHHKATUBIUK KOHIYMAOD Kopeit Tnim 4

KaraJjory

Hewmer tvn
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