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1.Introduction
1.1.General data

          The Department of Natural Sciences of the Faculty of Natural Mathematics provides training in 
the educational program "6B01509 Chemistry-Biology". 

     Bachelor`s degree programs in the educational program "6B01509 _chemistry- Biology" are 
conducted in full-time education on the basis of general secondary education, in distance learning – 
on the basis of higher education. The duration of full- time training is 4 years, distance learning-2 
years. 
When implementing the educational program, it is planned to use artificial intelligence tools in the 
educational process, thereby developing digital competencies among students in a rapidly changing 
technological environment. 
The educational program provides for the education of a student with special educational needs in 
the conditions of a higher educational institution, as well as his socialization and integration into 
society. 

1.2.Completion criteria
          The main criterion for the completion of the educational process in the preparation of bachelors is 

the acquisition of at least 205 credits of theoretical training, as well as at least 27 credits of practice, 
not 8 credits for the preparation of diplomas. Total 240 credits.

     1.3.Typical study duration:     4 year



2.PASSPORT OF THE EDUCATIONAL PROGRAM 
2.1.EP purpose Training a highly qualified competent teacher with 

interdisciplinary, practical and research, social and 
communication skills, focused on professional 
activities in the field of chemical and biological 
education.

2.2.Map of the training profile within the educational program 
Code and classification of the field of education 6B01 - Pedagogical sciences
Code and classification of the direction of training 6B015 - Training of teachers in Natural science 

subjects
Code in the International Standard Classification of 
Education

0114

Code and classification of the educational program 
group

B012 - Chemistry teacher training

Code and name of the educational program 6B01509 - Chemistry and Biology

2.3.Distinctive features of the OP (double 
degree/joint, OVPO-partner, Double major, 
innovative)

The uniqueness of  the EP
Distinctive features and opportunities, the uniqueness 
of the educational program "6B01509 Chemistry-
Biology" are:
� The program places special emphasis on modern 
innovative approaches along with the preservation of 
classical and traditional methods of teaching 
chemistry and biology at school.
� Availability of educational laboratories, equipped 
with laboratory equipment and instruments, allows 
students to form research skills for further 
employment in the field of education and science.
The presence of continuity in two levels of bachelor`s 
and master`s programs makes it possible to deepen 
specialization in the profile, providing full-fledged 
teaching staff in the region.

2.4.Qualification characteristics of the graduate
Degree awarded / qualification Bachelor of education in the educational program 
Name of professional standard On approval of the professional standard "Teacher"

Acting order Minister of Education of the Republic of 
Kazakhstan dated December 15, 2022 № 500. 
Registered with the Ministry of Justice of the Republic 
of Kazakhstan on December 19, 2022 №. 31149

Atlas of new professions
Regional standard
Name of the profession / list of positions of a 
specialist

� teacher of chemistry and biology
 лаб laboratory assistant in educational organizations 
and research institutions 
� the educational master

 должностные officials in educational organizations 
(Director of a general education institution, deputy 
directors for educational work, etc

 � methodologist in educational organizations;
 специалист specialist in the field of pedagogical 
sciences; in research institutions

OQF qualification level (industry qualification 
framework)

6

Area of professional activity � research institutions; 

-
-



� middle schools, and secondary professional 
education institutions; 
� state educational management bodies;
 organizations of various forms of ownership that use 
methods of teaching chemistry in their work.

Object of professional activity � research institutions; 
� middle schools, and secondary professional 
education institutions; 
� state educational management bodies;
 organizations of various forms of ownership that use 
methods of teaching chemistry in their work.

Types of professional activity � apply modern pedagogical technologies in teaching 
chemistry;
�  plan and carry out research work in the field of 
pedagogical sciences;
 �  conducting scientific and pedagogical activities in 
general education organizations;
� organizational and management;
 � social and pedagogical;
 учебно educational.

2.5.Graduate Model 4.1 Acquired competencies expressed in achieved 
learning outcomes
� Able to master the skills of planning and conducting 
a chemical experiment, synthetic and analytical 
methods for obtaining and studying chemicals and 
reactions,
- Able to perform standard operations according to the 
proposed methods
� Able to master the skills of using modern equipment 
in conducting scientific research
� Able to master the system of fundamental chemical 
concepts
� Able to apply the acquired knowledge of the 
theoretical foundations of the fundamental sections of 
chemistry in the analysis of the results obtained and 
solving professional problems
� Able to receive and process the results of scientific 
experiments using modern computer technologies
� Able to present the results of research in the form of 
brief reports and presentations
� Able to master the methods of safe handling of 
chemical materials, taking into account their physical 
and chemical properties
� Able to apply the principles of building pedagogical 
activity in educational institutions
� Able to plan, organize and analyze the results of their 
pedagogical activities

4.2 Personal qualities of a graduate

- ability to solve complex problems;
- critical thinking;
- creative thinking;
- skill to work in team;
- the ability to recognize their own and other people`s 
emotions, manage them;
- the ability to form judgments and make decisions;
- Negotiation;



- switching from one task to another.



3.Modules and content of the educational program

Module 1. Fundamentals of social and humanitarian knowledge
Brief description of the module content

This module reveals such aspects as: socio-cultural, economic- legal, environmental knowledge, communication skills, 
the use of information technology taking into account modern trends in the development of society.

Module disciplines
Foreign language  

Kazakh(Russian) language (1) 

Physical Culture 

The module of socio-political knowledge (sociology, political science, cultural studies, psychology) 

Foreign language  

Kazakh(Russian) language (2) 

Bases of economics, law and ecological knowledge 

Physical Culture 

History of Kazakhstan 

Physical Culture 

Information and communication technology 

Physical Culture 

World of Abai 

Philosophy 

Module 2. Psychological-pedagogical and methodological training of personnel
Brief description of the module content

This module includes the study of the application of modern teaching technologies and criterion- based assessment, 
taking into account the individual, physiological and psychological characteristics of students.    

Module disciplines
Introduction to the profession of teacher of chemistry and biology  

Age psychology and physiology 

Pedagogy 

Educational practice  

Inclusive education 

Pedagogical practice  

Pedagogical practice (psychological and pedagogical) 

Methodology of chemistry training  

Methodology of biology training  

Scientific-methodical bases of teaching chemistry in small schools 

Modern approaches to education 

Technologies of the updated content of education and criteria assessment 

Electronic educational resources  

The tasks of high complexity in chemistry 

Interdisciplinary communication school chemistry course 

Methods of conducting a school chemical experiment 

Methods of solving tasks of physical chemistry  

Technique of the solution of tasks in chemistry 

Pedagogical practice 

Elective courses of Chemistry in core grades 

Methods of organization of extracurricular work on the subject 

The organization and forms of independent work of pupils in chemistry 



Modern technologies in chemistry teaching  

Module 3. Chemical Knowledge
Brief description of the module content

The module develops systems thinking through basic knowledge and understanding of basic concepts, laws and 
phenomena in the field of chemistry. The module gives a modern understanding of the structure of the atom, the state 
and movement of electrons in the atom; the concept of the periodicity of changes in the properties of elements, redox 
and acid-base properties of metals and non-metals, and their compounds; dependence of the properties of simple and 
complex substances on the type of chemical bond and crystal lattice; cause- and- effect relationships between the 
composition, structure, properties and use of substances, the importance of the development of science for 
understanding and holistic perception of the chemical picture of the surrounding world. The module develops the ability 
to generalize and systematize knowledge about the structure, properties and methods of synthesis of carbon 
compounds with other chemical elements, as well as the laws of their transformations; about the role of organic 
compounds and polymers in the existence of living organisms. The module stimulates students` interest in methods of 
organic and inorganic synthesis using physicochemical analysis. The module emphasizes the importance of modeling 
the scheme and equation of chemical reactions, mastery of chemical synthesis techniques, and the ability to make 
calculations using reaction equations.

Module disciplines
General and Inorganic Chemistry 

Chemistry of the metals and nonmetals 

Chemistry of heavy metals 

Methods for extraction and purification of the substances 

Chromatographic analysis 

Qualitative and quantitative analysis 

Organic chemistry 

Chemistry of Organoelement compounds 

Chemistry of natural compounds 

Theory solution  

Physical and colloidal chemistry 

Cinetical of chemistry 

Fuel Resources of Kazakhstan 

Chemical industry of Kazakhstan 

Chemical technology 

Module 4. Biological knowledge
Brief description of the module content

The module “Biological Knowledge” provides students with advanced knowledge, skills and competencies in the field of 
plant, animal and human sciences. The module includes fundamental disciplines and is interconnected with the updated 
secondary education program. As a result of studying the module, students acquire skills in using methods of 
hybridological, cytological and population analysis, solving genetic problems and practical implementation of selection 
problems. The module also supports the professional development of biology teachers, building strong scientific 
knowledge in the subject area.

Module disciplines
Anatomy and Morphology of Plants 

Taxonomy of higher plants 

Evolutionary adaptation of plants  

 Plant Sistematic 

Modern aspects of cultivation of cells and tissues of the body  

Cytochemistry of the cell   

Vertebrate and Invertebrate Zoology 

Vertebrates of Kazakhstan 

Comparative anatomy of vertebrates 

Field training practice 



Plant Physiology 

Human anatomy   

Anatomy, the basics of sports morphology  

Comparative anatomy of humans and animals 

Physiology of the central nervous system and higher nervous activity 

Human and animal physiology 

The flora and fauna of the world 

Genetics 

Population genetics  

Methods of solving problems in genetic  

Molecular Biology 

Evolutionary biology 

Module 5.  Interdisciplinary and experimental activities
Brief description of the module content

The module “Interdisciplinary and experimental activities” is aimed at developing interdisciplinary competencies in 
students and involves studying disciplines at the intersection of biology, chemistry, physics, computer science and 
mathematics. The knowledge, abilities, skills and competencies obtained within the module will allow students to create 
an educational environment and use interdisciplinary connections as a means of strengthening the unity of training and 
education of students when studying various sections of biology and chemistry.

Module disciplines
Mathematics in natural history 

Mathematic statistics in chemistry 

Mathematical modeling of the experiment 

Chemical ecology 

Agrochemistry 

Soil chemistry 

Biology chemistry 

Forms and methods of organizing STEM training 

Analysis of natural objects 

Methods of sampling and sample preparation, basics of biometrics 

Pedagogical experiment and experimental data processing 

 Chemistry of the hydrosphere 

 Undergraduate practice 

 Productive (pedagogical) Practice 

Final examination
Brief description of the module content

Writing and defending a thesis or preparing and passing a comprehensive exam.

Module disciplines
Graduate work 

Final examination 



4.Summary table on the scope of the educational program
«6B01509 - Chemistry and Biology»

Name of discipline Cycle/
Compone

nt

Term Number of 
credits

Total 
hours

Lec SPL LC IWST IWS Knowledge control form

Module 1. Fundamentals of social and humanitarian knowledge 
Foreign language GER/CC 1 5 150 45 35 70 Examination

Kazakh(Russian) language (1) GER/CC 1 5 150 45 35 70 Examination

Physical Culture GER/CC 1 2 60 60 Differentiated attestation

The module of socio-political knowledge (sociology, political science, 
cultural studies, psychology)

BS/CC 1 8 240 30 45 55 110 Examination

Foreign language GER/CC 2 5 150 45 35 70 Examination

Kazakh(Russian) language (2) GER/CC 2 5 150 45 35 70 Examination

Bases of economics, law and ecological knowledge GER/US 2 5 150 15 30 35 70 Examination

Physical Culture GER/CC 2 2 60 60 Differentiated attestation

History of Kazakhstan GER/CC 3 5 150 30 15 35 70 Qualification 
examination

Physical Culture GER/CC 3 2 60 60 Differentiated attestation

Information and communication technology GER/CC 4 5 150 15 15 15 35 70 Examination

Physical Culture GER/CC 4 2 60 60 Differentiated attestation

World of Abai BS/US 4 3 90 15 15 20 40 Examination

Philosophy GER/CC 6 5 150 15 30 35 70 Examination

Module 2. Psychological-pedagogical and methodological training of personnel 
Introduction to the profession of teacher of chemistry and biology BS/US 1 3 90 15 15 20 40 Examination

Age psychology and physiology BS/US 1 5 150 15 30 35 70 Examination

Pedagogy BS/US 2 5 150 15 30 35 70 Examination

Educational practice BS/US 2 2 60 Total mark on practice

Inclusive education BS/US 3 3 90 15 15 20 40 Examination

Pedagogical practice BS/US 4 1 30 Total mark on practice

Pedagogical practice (psychological and pedagogical) BS/US 4 2 60 Total mark on practice

Methodology of chemistry training BS/US 5 5 135 15 15 35 70 Examination

Methodology of biology training BS/CCh 5 5 150 15 30 35 70 Examination

Scientific-methodical bases of teaching chemistry in small schools BS/CCh 5 5 150 15 30 35 70 Examination

Modern approaches to education BS/CCh 5 5 150 15 30 35 70 Examination



Technologies of the updated content of education and criteria assessment BS/US 5 5 150 15 30 35 70 Examination

Electronic educational resources BS/US 5 5 150 15 30 35 70 Examination

The tasks of high complexity in chemistry BS/CCh 6 5 150 15 30 35 70 Examination

Interdisciplinary communication school chemistry course BS/CCh 6 5 150 15 30 35 70 Examination

Methods of conducting a school chemical experiment BS/CCh 6 5 150 15 30 35 70 Examination

Methods of solving tasks of physical chemistry BS/CCh 6 5 150 15 30 35 70 Examination

Technique of the solution of tasks in chemistry BS/CCh 6 5 150 15 30 35 70 Examination

Pedagogical practice BS/US 6 5 150 Total mark on practice

Elective courses of Chemistry in core grades BS/CCh 6 5 150 15 30 35 70 Examination

Methods of organization of extracurricular work on the subject BS/CCh 7 3 90 15 15 20 40 Examination

The organization and forms of independent work of pupils in chemistry BS/CCh 7 3 90 15 15 20 40 Examination

Modern technologies in chemistry teaching BS/CCh 7 3 90 15 15 20 40 Examination

Module 3. Chemical Knowledge 
General and Inorganic Chemistry BS/CCh 2 5 150 15 30 35 70 Examination

Chemistry of the metals and nonmetals BS/CCh 2 5 150 15 30 35 70 Examination

Chemistry of heavy metals BS/CCh 2 5 150 15 30 35 70 Examination

Methods for extraction and purification of the substances BS/CCh 3 5 135 15 15 35 70 Examination

Chromatographic analysis BS/CCh 3 5 135 15 15 35 70 Examination

Qualitative and quantitative analysis BS/CCh 3 5 135 15 15 35 70 Examination

Organic chemistry AS/CCh 4 5 135 15 15 35 70 Examination

Chemistry of Organoelement compounds AS/CCh 4 5 135 15 15 35 70 Examination

Chemistry of natural compounds AS/CCh 4 5 135 15 15 35 70 Examination

Theory solution AS/CCh 5 5 135 15 15 35 70 Examination

Physical and colloidal chemistry AS/CCh 5 5 135 15 15 35 70 Examination

Cinetical of chemistry AS/CCh 5 5 135 15 15 35 70 Examination

Fuel Resources of Kazakhstan AS/CCh 7 5 135 15 15 35 70 Examination

Chemical industry of Kazakhstan AS/CCh 7 5 135 15 15 35 70 Examination

Chemical technology AS/CCh 7 5 135 15 15 35 70 Examination

Module 4. Biological knowledge 
Anatomy and Morphology of Plants BS/CCh 2 3 83 15 8 20 40 Examination

Taxonomy of higher plants BS/CCh 2 3 83 15 8 20 40 Examination

Evolutionary adaptation of plants BS/CCh 2 3 83 15 8 20 40 Examination

 Plant Sistematic BS/CCh 3 5 150 15 30 35 70 Examination

Modern aspects of cultivation of cells and tissues of the body BS/CCh 3 5 150 15 30 35 70 Examination



Cytochemistry of the cell  BS/CCh 3 5 150 15 30 35 70 Examination

Vertebrate and Invertebrate Zoology AS/CCh 3 5 150 15 30 35 70 Examination

Vertebrates of Kazakhstan AS/CCh 3 5 150 15 30 35 70 Examination

Comparative anatomy of vertebrates AS/CCh 3 5 150 15 30 35 70 Examination

Field training practice BS/US 4 2 60 Total mark on practice

Plant Physiology BS/US 4 5 150 15 30 35 70 Examination

Human anatomy  BS/CCh 5 5 150 15 30 35 70 Examination

Anatomy, the basics of sports morphology BS/CCh 5 5 150 15 30 35 70 Examination

Comparative anatomy of humans and animals BS/CCh 5 5 150 15 30 35 70 Examination

Physiology of the central nervous system and higher nervous activity BS/CCh 6 5 135 15 15 35 70 Examination

Human and animal physiology BS/CCh 6 5 135 15 15 35 70 Examination

The flora and fauna of the world BS/CCh 6 5 135 15 15 35 70 Examination

Genetics AS/CCh 7 6 180 15 45 40 80 Examination

Population genetics AS/CCh 7 6 180 15 45 40 80 Examination

Methods of solving problems in genetic AS/CCh 7 6 180 15 45 40 80 Examination

Molecular Biology AS/US 7 3 90 15 15 20 40 Examination

Evolutionary biology AS/US 7 5 150 15 30 35 70 Examination

Module 5.  Interdisciplinary and experimental activities 
Mathematics in natural history BS/CCh 3 5 150 15 30 35 70 Examination

Mathematic statistics in chemistry BS/CCh 3 5 150 15 30 35 70 Examination

Mathematical modeling of the experiment BS/CCh 3 5 150 15 30 35 70 Examination

Chemical ecology AS/CCh 4 5 135 15 15 35 70 Examination

Agrochemistry AS/CCh 4 5 135 15 15 35 70 Examination

Soil chemistry AS/CCh 4 5 135 15 15 35 70 Examination

Biology chemistry BS/US 6 5 150 15 30 35 70 Examination

Forms and methods of organizing STEM training BS/US 7 5 150 15 30 35 70 Examination

Analysis of natural objects AS/CCh 7 5 135 15 15 35 70 Examination

Methods of sampling and sample preparation, basics of biometrics AS/CCh 7 5 135 15 15 35 70 Examination

Pedagogical experiment and experimental data processing AS/US 7 5 150 15 30 35 70 Examination

 Chemistry of the hydrosphere AS/CCh 7 5 135 15 15 35 70 Examination

 Undergraduate practice AS/CCh 8 15 450 Total mark on practice

 Productive (pedagogical) Practice AS/CCh 8 15 450 Total mark on practice

Final examination 
Graduate work 8 8 240



Final examination 8 8 240




























