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Data on disciplines
Ne Name of discipline Short description of discipline Cycle Component Credits

The main provisions of the Constitution, the current legislation of the Republic of Kazakhstan; the system of
A . government bodies, terms of reference, goals, methods of state regulation of the economy, the role of the public sector
Research skills in law and anti- AP . . . ; . . :
1 . in the economy; financial law and finance; the mechanism of interaction between substantive and procedural law; the ~ GED EC 5
corruption culture . A - . .
essence of corruption, the reasons for its origin; measure of moral and legal responsibility for corruption offenses;
current anti-corruption legislation

Purpose: General principles, techniques and methods for collecting, processing and analyzing data, studying patterns
and trends in the development of mass economic phenomena and processes. Essence, forms, structure of capital.
Economic and Business Research Production. production costs. Income production in a market economy. Business concept. Types of entrepreneurial
Methods activity. The theory of property, social forms of management. Goods, money. Socio-economic system. The emergence
of the market. Financial system. The role of the state in business development. Macroeconomics. Resource saving. The
cycle of economic development. inflation and unemployment. Kazakhstan in the system of world economic relations.

GED EC 5

The main patterns of functioning of living organisms, ecosystems of various levels of organization, the biosphere as a
whole, their stability; the interaction of the components of the biosphere and the environmental consequences of human
economic activity, especially in the context of the intensification of nature management; modern ideas about the
. concepts, strategies and practical tasks of sustainable development in various countries and the Republic of Kazakhstan;
Fundamentals of research in : : . . . : .
3 ) problems of ecology, environmental protection, sustainable development. Life safety, its main provisions. Dangers, GED EC 5
ecology and safe life . g Lo - o :
emergencies. Risk analysis, risk management. Human security systems. Destabilizing factors of the present. Social
dangers, protection from them: dangers in the spiritual sphere, politics, protection from them: dangers in the economic
sphere, dangers in everyday life, everyday life. The system of bodies for ensuring life safety, and the legal regulation of
their activities

Formation of a full-fledged, human-loving, humane, tolerant citizen who succumbs to the humanistic teachings of Abai.
4 Abaistudies Education of deep love for Abai's thoughts about eternal values: reading, education, science, art, education, morality BD ucC 2
reflected in his poems and prose; reflection of the main sources that influenced the worldview of the poet-thinker;

Objective: to monitor the development of students, plan and implement age-appropriate learning processes, taking into
Age and physiological features of account the individual needs of students, creatively support universal learning and the well-being of students. Students
children can: * Recognize individual starting points of different students, their learning potential and needs for specific support
consider the individual needs of their students for specific support, guidance, training and evaluation

BD uc 3

Goal: understanding and the ability to take into account the diversity of students in the learning/teaching process, in a
reasonable way, psychologically and ethically maintain well-being, taking into account the context of their lives.
Students can: « Embrace diversity, identify barriers to participation and learning ¢ identify development priorities, plan
activities for the adaptation of educational programs, the development of differentiated lessons

6 inclusive educational environment BD ucC 4

During the course, future teachers learn to combine knowledge about the content of physics in the secondary school
Methods of teaching physics: curriculum and knowledge about the forms, methods and technologies of teaching to develop physics lessons, teaching
private issues. methods and evaluation, to conduct scientific and methodological analysis of topics and sections of the school physics
course.

ucC 5
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Ne Name of discipline Short description of discipline Cycle Component Credits

The purpose of this course is to improve pedagogical competence in the field of pedagogy and didactics Future teachers
Education Science and Key study the basics of pedagogical science, such as conceptual ideas about a person, leading to various theories of learning BD
Learning Theories and pedagogical models. Based on the understanding of theoretical concepts, future teachers can make appropriate
pedagogical choices for various educational situations.

uc 4

Objective: understanding the value of assessment in the learning process and the ability to provide constructive
assessment in an ethical manner at various stages of the learning process and critically evaluate and analyze their
9 Assessment and development understanding and practice regarding assessment Students can: * be well versed in a variety of assessment and feedback BD ucC 4
methods (for example, formative and final assessment) ¢ apply pedagogical principles to determine and recognize the
levels of educational competence of students

Future teachers will be trained in the skills of searching and critical selection of theoretical knowledge from various
reliable sources, the use of research results in the development of their pedagogical thinking and practice. They are
willing to promote research-based learning and education, as well as their own continuous development and
professional growth.

10 Pedagogical studies

Full reports on the topic. News and reports. Articles and messages on a modern problem, modern fiction. Active
11 Advanced foreign language participation in discussions on a familiar issue. "For" and "against" on current issues. Writing essays, reports, and letters BD ucC 4
with special events and effects .

Purpose: to master modern psychological theories and models, the functioning of personality and its individual

properties. Content: Future teachers contribute to the favorable development of students by promoting dialogue,

interaction and communication in the educational process. They are able to communicate, interact and cooperate with BD ucC 5
the families of students, as well as in various other types of partnerships and create new relationships suitable for the

development of their own pedagogical activities.

5 Psychology, interaction and
communication in education

Obijective: formation of research- and development-oriented thinking, the ability to develop, update and apply
innovative approaches and learning technologies in the context of ongoing changes in society and the educational
Research, development and environment. Students can: « Develop their own teaching skills through research-based approaches * apply critical
innovation of physics. thinking when collecting and using data for software development ¢ participate in scientific research and/or develop
cooperation between universities and stakeholders * document your own research activities and present the results using
various forms of communication.

Purpose: to increase competencies in the field of pedagogy and didactics. Students have a holistic understanding of the

methodological system of education, can model strategies and technologies for solving specific pedagogical problems,

planning, guidance, teaching and evaluation, are able to use knowledge, forms, methods and technologies of teaching in

accordance with the conditions of a particular school and the capabilities of students. Students can: * choose BD EC 5
pedagogical models suitable for their training  apply teaching methods creatively and in a variety of ways, taking into

account the opportunities offered by technology * use a suitable learning environment in your teaching * know and

apply the rules and principles of copyright and data protection

Methods and technologies of
teaching physics.

Educational Robotics and This course is aimed at providing students with some of the basic tools necessary to include science and technology
Mechatronics (using robatics) in teaching methods, developing interest in the use of educational robotics in the learning process.



Ne Name of discipline

Planning of teaching and
16 individualization of teaching
physics

Workshop on solving physical

17 problems 1

Workshop on solving physical

18 problems 2

Project approach in scientific

19 education.

20 Theoretical Physics-2.

Technique of the school
experiment

22 Physical practice 1

23 Physical practicum 2
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Short description of discipline

Introduce the basics of robot programming, which allows you to continue studying this topic on your own, and
introduce them to the world of technology and artificial intelligence. Considerable attention is paid to familiarization
with the possibilities and methodological features of the application of educational robotics and mechatronics in the
project activities of students.

Purpose: formation of skills of individualization of teaching, taking into account the diversity of students and the use of
teaching technologies, based on pedagogical and independent research. Students can: ¢ understand the requirements of
competence, entrepreneurship and sustainable development in their pedagogical and subject area when planning and
conducting training; * plan and predict other conditions that affect learning; * apply the principles of individual learning
and guidance in practice, take into account the needs of their students, support the development of their personality and
self-esteem.

During the course, future teachers develop their competencies of forming the skill of solving physical problems,
common approaches to solving any physical problem.

This course contributes to a deeper study of the physics course through problem solving, the formation of
methodological knowledge in solving physical problems. In the process of studying the course, they master the methods
of studying various natural phenomena, get acquainted with new progressive ideas and views, with the discoveries of
domestic scientists, with the achievements of domestic science and technology, with new professions.

During the course, students are grouped together to solve learning tasks together. Working in a team on a project, they
gain experience that is as close as possible to their future profession. Future teachers are implementing a project to solve
and identify a genuine scientific problem. They will learn how to develop a similar project for secondary school
students.

During the course, future teachers will learn about the mathematical formulation of the laws of quantum and statistical
phenomena observed experimentally. They also learn about theoretical physics as a unified science, the internal
connections of which are established through analytical calculations or numerical calculations and comparison with
experimental data. Future teachers study the description of fundamental physical laws in six areas of research

The course introduces students to the methods of planning, conducting and analyzing physical experiments. Covers the
selection of equipment, measuring instruments, safety. Students master the skills of setting up experimental
installations, data processing. Raises questions of accuracy, errors, interpretation of results. Develops the ability to
systematize experimental research.

The discipline is aimed at the formation and constant control of the knowledge, skills and abilities of future teachers in
the school physics course, which provides kinematics, dynamics, statics; mastering various methods of solving
problems (analytical, graphical, experimental, etc.).

The discipline is aimed at the formation and constant monitoring of the knowledge, skills and abilities of future teachers
in the school physics course, which provides for the basics of MKT, electricity and magnetism, optics; mastering
various methods of solving problems (analytical, graphical, experimental, etc.).

24 Digital technologies in education Informatization of education. Modern digital technologies and their use in education. Multimedia technologies. 3D-

Cycle Component Credits
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Ne Name of discipline

25 A school physics experiment.

26 Mechanics

27 Optics

28 Workshop on mechanics

Workshop on molecular physics

29 and thermodynamics.

30 A workshop on optics.

Workshop on the physics of the

31atom and the atomic nucleus.

Workshop on electricity and
magnetism.
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Short description of discipline Cycle Component Credits

technologies in education. Classification of digital educational resources. Development of high-quality digital
educational resources. Virtual reality. Digital robotics. Methods the use of digital educational resources in the learning
process. Problems of digitalization of extracurricular and research activities.

The course covers the basic physical phenomena and laws, through practical experiments. It includes sections of the
general physics course: mechanics, molecular physics and thermodynamics, electricity, optics. Students conduct
experiments, measure and analyze data, and understand physical principles. Develops the skills of observation,
measurement, logical thinking.

BD EC 3

During the course, future teachers develop their competencies related to the use of modern theoretical concepts in

mechanics. They also develop their skills based on the acquired theoretical knowledge, which allows them to creatively

create and apply physical models to solve problems of studying the properties of mechanical objects. Future teachers PD ucC 6
develop their skills of independent work, including the study of algorithms, tools and tools necessary to solve problems

of mechanics.

During the course, future teachers get acquainted with physical phenomena related to the laws of light propagation and
its interaction with matter. They form their understanding of the basic concepts and laws of optics, as well as methods
of optical research. They also master the skills of simple practical calculations. Future teachers also develop their skills
in independent and experimental work related to solving problems in optics.

PD uc 6

During the course, future teachers study the theory and practice of modern laboratory practice using modern laboratory

equipment and mathematical software. They develop their skills in creative execution and application of physical

models for laboratory work. They also develop the skills of independent work necessary to solve the problems of PD ucC 3
mechanics. After completing the course, they will be able to creatively apply physical models in laboratory work and

independently solve mechanics problems.

During the course, future teachers acquire modern knowledge and practical skills of research work in the field of
molecular physics and thermodynamics. They master the methods of scientific research in the field of molecular physics
and thermodynamics. After mastering this course, they competently and critically select a theoretical model for the
observed phenomena.

O

D uc 3

During the course, future teachers observe the properties of light, find experimental confirmation of the laws of optics.
They master the applied meaning of the laws under study and the practical application of the laws of optics. Performing
laboratory work contributes to a deeper assimilation of optical knowledge and gives an opportunity to get acquainted
with modern scientific equipment and the formation of skills for conducting a physical experiment.

During the course, future teachers acquire the skills of experimental research of the main issues of atomic and nuclear
physics using modern multifunctional laboratory complexes. Computer modeling is used to implement Rutherford's
experiment on the scattering of alpha particles on atoms, to study Compton scattering and a number of other
phenomena.

During the course, future teachers practically get acquainted with the physical phenomena and laws of
electromagnetism. They develop professional competencies and skills that allow them to formulate, create and apply PD uc 3
physical models of electromagnetic phenomena to solve practical problems. A deep understanding of the concepts and



Ne Name of discipline

Physics of the atom, atomic
nucleus and solid body

34 Electricity and magnetism

35 Algebra and number theory

Analytical geometry and linear

36 algebra

37 Astronomy

38 Computer graphics

Mathematical logic and discrete

39 mathematics

40 Mathematical analysis
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Short description of discipline Cycle Component Credits
laws of electromagnetism is achieved.

Representation of the physical theory of the atom as a generalization of observation, practical experience and
experiment, presented at the appropriate mathematical level, as a connection between physical phenomena and
quantities. Formation of students' ideas in the field of nuclear physics, necessary for the production, research and project
activities of a specialist. Basic laws and phenomena of the microcosm; basic methods of nuclear physics research;

uc 6

During the course, future teachers get acquainted with electrical, magnetic and electromagnetic phenomena. They
develop a modern scientific view of the nature of electric and magnetic fields, the electromagnetic field and the basic
laws of electromagnetism. They also develop their independent work skills, including the study of algorithms, tools and
devices necessary to solve problems of electricity and magnetism.

PD uc 7

Teaching students fundamental methods of general algebra, linear algebra, number theory; familiarity with basic
algebraic structures — groups, rings and fields. Mastering the mathematical apparatus of linear algebra and number
theory for further use in the process of future scientific work. To develop students' analytical thinking and general
mathematical culture.

The purpose of the discipline is to form ideas about the theory of determinants, matrix analysis, and methods for solving

systems of linear equations. Elements of set theory. Linear equation system. Determinants. Complex number. Scalar,

vector, and mixed product of vectors and their applications. Method of coordinates on the plane. Second-order curves PD EC 5
on the plane. Equations of a surface and a line in space. Second-order surfaces and their canonical equations. Mastering

the mathematical apparatus of linear algebra for further use in the process of future scientific work.

During the course, future teachers study basic information about the celestial sphere and coordinate systems, the

structure of the Solar System and the phenomena occurring in it, the structure of our Galaxy, the structure of the

Universe - initial information about astrophysics and methods of astronomical research. Future teachers also get PD EC 3
acquainted with the history of the development of ideas about the Universe. They build their modern scientific

understanding of the structure of the universe and the history of the development of astronomy.

Acquaintance of students with modern principles of construction of graphic systems of two-dimensional and three-
dimensional image transformation. Learn graphics algorithms. Master the methods of creating realistic three- PD EC 5
dimensional images

Teaching methods for solving discrete mathematics problems. To give students a stock of basic knowledge on the main
sections of discrete mathematics, to teach rational and effective use of the acquired knowledge in solving typical
problems of discrete mathematics and mathematical logic; to form students' understanding of discrete mathematics and
mathematical logic as methods of studying a wide range of objects and processes.

PD EC 5

The purpose of mastering the discipline "Mathematical analysis" is to form the knowledge and ability of future

specialists to apply mathematical apparatus and mathematical methods in the analysis of physical phenomena and

processes. Limit of the numerical sequence. Limit, continuity, uniform continuity of the function. Fundamentals of PD EC 5
differential calculus. Basic integration methods. A definite integral and its physical applications. Improper integral.

Functions of many variables. Multiple integrals. has skills in using mathematical methods to solve physical problems
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Ne Name of discipline Short description of discipline Cycle Component Credits

During the course, future teachers study the basics of field theory and the necessary mathematical methods. They master
the basic types of partial differential equations used in physical problems, including nonlinear equations, and some
41 Methods of mathematical physics types of special functions of mathematical physics and their properties, the basics of the finite difference method. This  PD EC 3
course develops the skills of future teachers to build mathematical models of physical phenomena and analytical and
numerical problem solving.

During the course, future teachers get acquainted with the basics of molecular kinetic theory and thermodynamics. They
study the basic models of molecular physics, models and patterns of ideal and real gases, as well as the classical

42 Molecular physics distribution of molecules. They also study methods of thermodynamics, basic thermodynamic relations and modern PD EC 5
concepts in thermodynamics and molecular physics.
The course is designed to study the processes and laws of signal conversion in circuits and systems, the formation of

43 Basics of Radio Electronics skills for calculating, developing and measuring parameters and characteristics of analog and digital electronic devices. PD EC 4

It is assumed that students will consolidate their knowledge in the disciplines of discrete mathematics, methods of
mathematical physics, electricity and magnetism.

The course includes basic questions about the structure, origin and evolution of the universe. The theories of the big
44 Problems of cosmology bang, dark matter and energy, the formation of aggregates and cosmic structures are considered. Students study current PD EC 3
research and philosophical aspects of cosmology, expanding their understanding of our place in the universe.

During the course, pre-service teachers develop their understanding of the fundamental Python programming concepts.
45 Programming They also develop their algorithmic thinking skills as well as coding skills by using commonly used data structures, PD EC 5
writing custom functions, and reading and writing results to files.

To give the necessary theoretical material on the theory of special functions. Give the concept of generalized functions.
Introduce applications of special and generalized functions. To introduce methods of computing special and generalized PD EC 3
functions in computer mathematics systems.

Special functions and their
applications

Consideration of the general laws of the mechanical movement of bodies and their equilibrium, establishes general
47 Theoretical mechanics techniques and methods for solving issues related to this movement and equilibrium. To teach how to apply the methods PD EC 6
of theoretical mechanics in solving physical problems related to motion.

During the course, future teachers learn to create theoretical (primarily mathematical) models of phenomena in classical
mechanics and electrodynamics, comparing them with reality as the main way to understand nature. Future teachers also
study the historical aspect: the development of fundamental physics as a generalization of experimental laws, their
48 Theoretical Physics-1 transformation from an integral form into a differential one, the expression of physical content in the language of PD EC 6
modern mathematics and the development of physical science as stages in the formation of fundamental theories:
classical mechanics, thermodynamics, and Maxwell's electrodynamics. They will also learn about the role of
fundamental interactions (strong, electromagnetic, weak and gravitational) in the physical representation of the world.

A complete introduction to Physics for students in the STEM field. It covers major topics including mechanics,

thermodynamics, electricity and magnetism, optics and quantum physics. PD EC S

49 Physics on STEAM

50 Physics and Sustainable This course is an interdisciplinary study of physics in conditions of unstable development. Natural resources and PD EC 4
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Ne Name of discipline Short description of discipline Cycle Component Credits

Development Education technologies in the field of ecology, the interaction between social laws and environmental problems, as well as the
application of physical laws for sustainable development are considered. The focus is on the analysis of modern energy
and environmental problems, the study of energy sources, the efficient use of resources and the development of
technologies to reduce the negative impact on the environment.

Formation of students' ideas about the quantum-mechanical laws underlying modern physics and its fundamental
applications in the study of one of the fundamental sections of theoretical physics. The acquisition of theoretical

51Physics of micro-objects knowledge and practical skills will allow students to independently solve specific physical problems in the physics of PD EC 6
micro-objects
During the course, future teachers develop their theoretical knowledge about the physical foundations of the functioning

59 Electronics of electronic elements, the principles of electronic devices, circuits and functional blocks of analog and digital PD EC 4

electronics and microelectronics. They acquire practical skills in the field of physical experiment to calculate and study
the characteristics of electronic devices.



