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Introduction 

1.  Scope

Designed for the implementation of bachelors training by educational program (hereinafter - EP) code "6В01520 – Physics " in RSE on right of economic management "M.Auezov South Kazakhstan State University" of RK MES.

2. Regulatory documents

Education Act of the Republic of Kazakhstan (as amended and supplemented on 07/04/2018);

Standard rules for the operation of educational organizations implementing educational programs of higher and (or) postgraduate education, approved by order of the Minister of Education and Science of the Republic of Kazakhstan from October 30, 2018 No. 595 (registered with the Ministry of Justice of the Republic of Kazakhstan on October 31, 2018 No. 17657);

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

The rules for the organization of educational process on credit technology education, approved by order of the Minister of Education and Science of the Republic of Kazakhstan on April 20, 2011 No. 152 as amended and supplemented of October 12, 2018 No. 563

Industry qualifications framework Education approved by Protocol No. 2 of the meeting of the sectoral tripartite Commission on social partnership and regulation of social and labor relations under the Ministry of education and science of the Republic of Kazakhstan dated November 23, 2016
Professional standard Teacher, Annex to the order No. 133 of the Chairman of the Board of the National chamber of entrepreneurs of the Republic of Kazakhstan "Atameken" dated June 8, 2017
3. Educational programs concept 

The goal of the educational program is consistent with the mission of the University and is aimed at training the intellectual elite of the country, with advanced knowledge of entrepreneurial skills, fluent in three languages, demonstrating the skills of conceptual, analytical and logical thinking, creative approach in professional activities, able to work in the national and international team, assimilating the strategy of lifelong learning. 
The educational program is harmonized with the 6th level of the National Qualifications Framework of the Republic of Kazakhstan, with Dublin descriptors, 1 cycle of the Framework for Qualification of the European Higher Education Area, also with Level 6 of the European Qualification Framework for Lifelong Learning.

The educational program is focused on professional and social order through the formation of professional competencies associated with the necessary types of research, practical and business activities, adjusted to meet the requirements of stakeholders.

The uniqueness of EP 6B01520-Physics is that graduates are competent specialists in the field of education and training in physics in secondary and secondary special educational institutions; in the center of the learning process put the student and his individual work; in teaching the student put real problems from customers, the active role of the student in learning; the teacher plays the role of consultant and assistant students in their self-education; in the learning process, the University provides modern laboratories in the specialty; flexible and dynamic modular curriculum and programs of disciplines. In the national ranking of educational programs conducted by the Independent Agency for quality assurance in education (NAOKO) – Rating (IQAA-Ranking), the Educational program of our specialty from 2014 to 2018 takes the first place.
The educational program is aimed at achieving learning outcomes through the organization of the educational process using the principles of the Bologna process, student-centered learning, accessibility and inclusiveness.

Program learning outcomes are achieved through the following training events:

- classroom training: lectures, seminars, practical and laboratory classes - held in view of innovative teaching technologies, the use of the latest achievements of science, technology and information systems;

- extracurricular training: the independent work of the student, including under the guidance of a teacher, individual counseling;

- conducting professional practices, implementation of course and diploma works (projects).

The university has taken measures to maintain academic integrity and academic freedom, protection from any kind of intolerance and discrimination against students.

The quality of EP is ensured by the involvement of stakeholders in its development and evaluation, systematic monitoring and review of its content.

4. Entry Requirements
Established according to the Model Rules for admission to studies in educational organizations that implement educational programs of higher and postgraduate education by order MES RK №600 on 10.31.2018

1. EDUCATION PROGRAMME PASSPORT 
1.1 The purpose and objectives of education program by specialty

EP objectives: training of highly qualified, competitive bachelors with knowledge, practical skills and competencies that guarantee the high quality of their professional activities in the field of physics and education.
EP tasks:

- meeting the needs of the individual in intellectual, cultural and moral development through higher education;

-preparation of bachelors, capable of adaptation and successful development of related areas of professional activity, as well as professional development, training in programs of additional education and continuing education in master's degree;

-acquisition of competence and experience of creative activity in the field of physics, methods of teaching physics and education;

-meeting the needs of society in qualified specialists in the field of education and training in physics, able to integrate academic values with entrepreneurial ideas;

-providing conditions for the acquisition of a high General intellectual level of development, mastering competent and developed speech, culture of thinking and skills of scientific organization of labor in the field of education;

-formation of socially responsible behavior in society, understanding the importance of professional ethical standards and following these standards;

-creation of conditions for intellectual, physical, spiritual, aesthetic development of the individual to ensure the possibility of their employment in the specialty.

1.2 List of qualifications and positions
A graduate of the educational program "6B01520-Physics" is awarded a bachelor's degree in pedagogical sciences. Bachelors in EP 6B01520-Physics can be accepted for the following positions in the fields of education: teacher without a category, teacher-intern, teacher, teacher of the 2nd category, teacher of the 1st category, teacher-moderator, teacher of the highest category, teacher- expert, middle-level teacher of educational areas, methodologist, instructor, tutor, lecturer, collective leader, deputy head of the institution, head of the structural department, adviser. Qualification guide for managers, specialists and other employees, approved by order of the Minister of Labor and Social Protection of the Republic of Kazakhstan dated May 21, 2012 No. 201.

1.3 Qualification characteristics of the educational program graduate 

1.3.1 Scope of professional activity

The scope of professional activity is the field of education .
1.3.2 Objects of professional activity

The objects of professional activity of graduates are organizations and educational institutions of various forms of ownership, scientific and research centers.
1.3.3 Subjects of professional activity

Subjects of professional activity of the bachelor by EP 6В01520 – Physics
- the educational process in the unity of its values and objectives, content, methods, forms and results;

- research, innovation, information and analytical activities in the field of physics and teaching methods, pedagogy and psychology.
1.3.4 Types of professional activity
A bachelor by specialty of 6В01520 – Physics can do the following types of professional activity:
– educational;

– pedagogical;

– teaching-educational;

– educational and technological;

– organizational-methodical.

– research;
2. PO learning outcomes 
РО 1 Communicate freely in a professional environment and society in Kazakh, Russian and English.
РО 2 Demonstrate natural science, mathematical, social, socio-economic and engineering knowledge in professional activities, methods of mathematical data processing, theoretical and experimental research, regulatory documents and elements of economic analysis.
РО 3 To have information and computer literacy, ability of generalization, analysis and perception of information, goal setting and choice of ways of its achievement.

RO 4 Explain the basic laws of physical processes and phenomena, and use knowledge of the laws and theories of physics to solve problems in professional activities and in everyday life. 
РО 5 To plan and to carry out research work on the methods of teaching physics.
РО 6 To have a systematic understanding of the activities of physics teachers in educational institutions, the features of inclusive education and physiological characteristics of students.
РО 7 Demonstrate knowledge of the history and current trends in the development of physics and methods of teaching physics and apply it in educational activities.
РО 8 Design, plan and conduct educational activities, physics classes using e-learning technologies

РО 9 To provide training in physics with the use of intersubject connections, innovative teaching technologies and the interrelationship of physics with technological progress.

PO 10 To use new forms of monitoring of learning outcomes, the system of criteria-based assessment, in accordance with the updated content of the General secondary education program

РО 11 To use research, entrepreneurial skills and skills of working in conditions of uncertainty.

РО 12 To work effectively individually and as a team member, correctly defend your point of view, adjust your actions and use different methods
3 COMPETENCES OF EP GRADUATE

3.1 Successful completion of training in EP contributes to the formation of the following competences of a graduate:
· core competencies (CC)

· professional competencies (PC).

Core competencies:

(CC1) in the field of native language
- the ability to express and understand concepts, thoughts, feelings, facts and opinions in the field of music education in written and oral forms (listening, speaking, reading and writing), as well as interact linguistically and creatively in a variety of social and cultural contexts: during study, at work, at home and at leisure;

(CC2) in the field of foreign languages
- ability to master basic communication skills in a foreign language - understanding, expressing and interpreting concepts, facts and opinions in the professional field, both verbally and in writing (listening, speaking, reading, writing) in the relevant range of social and cultural contexts, mastering skills mediation and intercultural understanding;
(CC3) fundamental mathematical, scientific and technical training
- the ability and willingness to apply educational potential, experience and personal qualities acquired during the study of mathematical, natural science, technical disciplines at the university, to determine ways of monitoring and evaluating the solution of professional problems, the development of mathematical and natural science thinking; 

(CC4) computer 
- the ability to confidently and critically use modern information and digital technologies for work, leisure and communication, skills of use, recovery, evaluation, storage, production, presentation and exchange of information through the computer, communication and participation in networks via the Internet in the field of professional activity;

(CC5) social 
- the ability to own social and ethical values based on public opinion, traditions, customs, norms and focus on them in their professional activities; to know the cultures of the peoples of Kazakhstan and observe their traditions; to observe the basics of the legal system and legislation of Kazakhstan, to know the trends of social development of society; the ability to navigate in different social situations; to be able to find compromises, to relate their opinions with the opinion of the team; to own standards of business ethics, ethical and legal norms of behavior; to strive for professional and personal growth; to work in a team, correct to defend their point of view, to offer new solutions; to demonstrate tolerance towards other individuals;

(CC6) economic, managerial and entrepreneurial

- the ability to know and understand the goals and methods of state regulation of the economy, the role of the public sector in the economy; to know the basics of economic knowledge; to manage projects to achieve professional objectives, to demonstrate entrepreneurial skills.

(CC7) cultural training
- the ability to know and understand the traditions and culture of the peoples of Kazakhstan, tolerance to the traditions and culture of other nations of the world, aware of the attitudes of tolerant behavior; not subject to prejudice, has high spiritual qualities, formed as an intelligent person

(CC9) additional competencies 
- the ability to possess the skills of critical thinking, interpretation, creativity analysis, conclusions, evaluation; have creativity and an active life position; to make decisions of a professional nature in the face of uncertainty and risk.
PC1 – ability to systematize, generalize and disseminate methodological experience (domestic and foreign) in the field of methods of teaching physics.
PC2 – ability to apply in educational activity knowledge on physics, and knowledge of modern problems of a technique of teaching physics and its latest achievements in the pedagogical and research activity.
PC3 – the ability to apply modern methods and technologies of organization and implementation of the educational process in physics at various educational levels in secondary and secondary special educational institutions, including the training of gifted students and students with special needs.
PC4 – to possess knowledge in the field of physics, skills and abilities to carry out physical experiments, to process results of measurements, to observe physical phenomena and to explain them.
PC5 – the ability to apply various methods of physical research in the chosen subject area: experimental methods, statistical methods of processing of experimental data, methods of theoretical physics, computational methods, methods of mathematical and computer modeling of objects and processes.
3.2 Matrix of correlation of EP learning outcomes in general with modules formed by competencies
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4.  SUMMARY TABLE REFLECTING THE VOLUME ASSIMILATED CREDITS OF EDUCATION PROGRAM MODULES 

	Course of Study
	Semester
	The number of mastered modules
	The number of studied disciplines
	Number of KZ credits 
	Total hours
	Total KZ credits
	The number of

	
	
	
	ОК
	ВК
	КВ
	Theoretical training
	Educational practice
	Industrial practice
	Final   examination
	
	
	exam
	диф.
зачет

	1
	1
	4
	12
	4
	14
	30
	
	
	
	900
	30
	6
	1

	
	2
	4
	22
	2
	8
	30
	1
	1
	
	960
	32
	5
	1

	2
	3
	5
	2
	9
	20
	31
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	6
	2
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	5
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	Total
	13
	51
	41
	123
	208
	1
	20
	12
	7230
	241
	38
	6


5. Information about disciplines
	
	Module name
	CYCLE
	HSC/ES
	Component Name
	Brief course description

(in 30-50 word)
	Number of credits
	Formed  РО (codes)

	1
	Module of the Social Science
	GED
	OC
	Contemporary History of Kazakhstan
	The discipline classifies the conceptual foundation national`s history, interpret the origins, continuity of the Kazakh state and the actual problems of the modern Kazakhstan`s history. It analyzes the activities of the national intelligentsia in the formation of the ideology of the liberation movement and the stages of socio-economic modernization`s Kazakhstan.
	5
	EO1

EO2

EO3

	2
	
	GED
	OC
	Philosophy
	It basics of philosophy are considered, the peculiarities of the culture of thinking are revealed, the concepts of "philosophy" "worldview", etc. There are developing the skills allocation of the essence of philosophical problems, critical thinking, and research skills philosophical aspects of problems of practice and knowledge.
	5
	EO1

EO2

EO3

	3
	Module of Socio-Political Knowledge           
	GED
	OC
	Social and Political Studies
	It studies the theory of sociology, social structure and stratification of society, explains the role and place of politics in society, discusses the main stages of formation and development of political science. It develops skills of sociological research, analysis of socio-political information
	4
	EO1

EO2

EO3

	4
	
	GED
	OC
	Cultural Studies and Psychology
	Understanding of social and ethical values of the society as a product of integration processes in the systems of basic knowledge of the disciplines of socio-cultural and psychological module; to analyze the features of psychological institutions in the context of their role in the modernization of Kazakhstan society; to form programs for solving conflict situations in society, including in professional society; to be able to correctly Express and defend their own opinion having social significance
	4
	EO1

EO2

EO3

	5
	
	GED
	UC
	Ecology and Fundamentals of Life Safety
	 Know the tasks of ecology as a science, its main sections, management in the field of ensuring environmental safety, legal aspects of environmental protection.Characteristics  of the main enviromental concepts and patterns of functioning of natural systems, environmental monitoring. Considers the issues of economic incentives for environmental activities, legal and economic sanctions to praduction polluting the environment 
	3
	EO2

EO3

	6
	
	GED
	EC
	Fundamentals of Economics and Law
	 Examines the role of the state in market devolopvent, competition, demand, supply. Instills skills  for calculating costs, revenue, turnover: indicators and capital turnover Allows you to criticallu explort the markets   of factors of production, factor income.Forms knowledge by right . It instills the skills of analyzing the legitimacy of  events, the ability to refer to regulatory. acts. Raises the level of legal consciousness, legal culture.
	3
	EO2

EO3

	7
	
	GED
	EC
	Fundamentals of Entrepreneurship Skils and Anti-corruption Culture
	Forms knowledge about the organization of the company, doing business. Develops skills of business planning of production and sales, market analysis; calculation of profit, income, profitability, solvency, liquidity of the company. Examines the nature, factors of corruption. Forms of anti-corruption worldview and culture.
	3
	EO2

EO3

	8
	Module of  Communicative Mobility   
	GED
	OC
	Kazakh (Russian) language 
	Development of cognitive and communicative activities in the Russian (Kazakh) language in the areas of interpersonal, social, intercultural communication. Instilling the skills to discuss ethical, cultural, socially significant norms in discussions, the ability to work in a team, teamwork, flexibility, creativity. Development of practical skills of text information interpretation 
	10
	EO1EO2

EO3

	9
	
	GED
	OC
	Foreign Language
	Knowledge of the main phonetic, lexical and grammatical phenomena of the studied foreign language, allowing to use it as a means of personal and professional communication; to understand and use language material in oral and written speech activities in a foreign language;
	10
	EO1

EO2

EO3

	10
	
	GED
	OC
	Physical training
	The ability to use a variety of forms and types of physical activity for the organization of a healthy lifestyle, possession of modern technologies to strengthen and maintain health, maintain efficiency, prevention of diseases associated with educational and industrial activities;
	8
	EO1

EO2

EO3

	11
	
	BD
	UC
	Professional Kazakh (Russian) Language
	Development of cognitive and communicative activity in the Russian (Kazakh) language in the areas of interpersonal, social, and intercultural communication.

- Instilling the skills of discussing ethical, cultural, socially significant norms in discussions, the ability to work in a team, interaction in a team, flexibility, creativity.

-Development of practical skills in interpreting text information, explaining their stylistic, genre specifics in various spheres of communication.
	3
	EO1

EO2

EO3

	12
	
	BD
	UC
	Professionally Oriented Foreign Language


	The discipline discusses in English the basic concepts and terms of physical science, physics` content in the specialty; sets out the specifics of conducting lessons in physics; analyzes the use of a special lesson of physics-oriented material; analyzes the texts; provides examples of the use of English in professional activities.
	3
	EO1

EO2

EO3

	13
	
	GED
	OC
	Information and Communication Technologies (in English)
	Knowledge of computer systems, software. Development of skills in the use of information resources for the search and storage of information, working with spreadsheets, working with databases. Skills of using e-government and e-textbooks, various cloud mobile technologies, smart technology management skills.
	5
	EO2

EO3

	14
	
	BD
	EC
	Actual Problems and Modernization of National Awareness
	Knowledge of the best traditions - the main theoretical provisions of the formation of national consciousness in the XXI century. Analyze the situation in the country, clearly formulate thoughts, draw conclusions, generalizations, using spiritual and moral potential. Skills civil, political conduct balanced, adjusting their political views and actions.
	3


	EO1

EO2

EO3

	15
	
	BD
	EC
	Muhtar Studies
	The author studies the life and work of M. Auezov; analyzes the creative laboratory of the writer, his biography in the context of his work as the Creator of the science of Abaevedeniya, researcher Zhyr "Manas".The literary heritage of M. Auezov in the world and Eastern literature is analyzed.
	
	EO1

EO2

EO3

	16
	
	BD
	EC
	Abaі Studies
	Knowledge and understanding of methodologies, basic concepts of science of Abai Studies, main directions, themes and motives in Abai's poems, specifics, regularities of the literary process defining artistic originality of the Kazakh literature of the 19th century; application of various methods of interpretation of A. Kunanbayev's works of art.
	
	EO1

EO2

EO3

	17
	
	BD
	EC
	Kazakh alphabet based on Latin graphics
	Formation of the Kazakh sounds taking into account features of their pronunciation, studying of phonetic features of the Kazakh words and phrases on the basis of Latin graphics. Development of literate writing skills based on the Latin alphabet. Ability to read texts in the Kazakh language using Latin graphics.
	
	EO1

EO2

EO3

	18
	
	BD
	EC
	Culture of Speech and Communication in the Kazakh Language
	Knowledge of the norms of the literary Kazakh language.Formation of speech culture in the Kazakh language, development of oral and written speech through the use of phraseological phrases, Proverbs and sayings. Skills of using the Kazakh language in interpersonal and professional communications
	
	EO1

EO2

EO3

	19
	Basics of Pedagogical Skills
	BD
	UC
	Modern Pedagogy
	It highlights the main humanistic, personality-oriented paradigms of modern education. Apply scientific and theoretical concepts of modern theory in pedagogy. It analyzes the main documents that determine the content of education under the updated program. Apply new learning technologies in a modern school.
	4
	EO2

EO3

EO10

	20
	
	BD
	HSC
	Рedagogical practice
	Collection of information on the activities of educational institutions. Analysis of normative documents defining the content of education under the updated program. Instilling skills of mastering the practical foundations of the future profession. Development of skills of structuring, systematization of knowledge and its presentation in various ways.
	1
	EO1

EO2

EO3

	21
	Basics of Psycho-Pedagogical Sciences
	BD
	UC
	Fundamentals of General and Age Psychology
	Knowledge of psychological and pedogogical assistance in organizations of the pedogogical process in varions educational institutions, familiarization with the basic laws of the anatomical  and physiological development of children of preschool and school age,the ability to study the psychological characteristics of students and class groups to solve professional problems.
	3
	EO2

EO7

	22
	
	BD
	UC
	Physiology Development of Schoolchildren 
	The study of the basic laws of ecology, the formation of environmental education, education, culture. The implementation of the concept of sustainable development at the global level, knowledge of the characteristics of environmental protection in accordance with the age characteristics and the prevention of environmental problems in school hygiene.
	3
	EO2

EO6

	23
	
	BD
	UC
	Theory and Methodology of  Educational Work
	Knowledge and understanding of general questions of the theory and  technique of education; basic theories of education and personal development; regularities and principles, forms and methods of education, ability to reveal current problems of modern theory and practice of education; the ability to educate and self-education


	3
	EO2

EO6



	24
	
	BD
	HSC
	The psycho-pedagogical practice
	During the practice, the student participates in the planning and conduct of psychological and pedagogical research and surveys of students; conducts a lesson in physics and its psychological analysis; analyzes and prepares teaching materials, prepares and delivers a report on practice.
	1
	EO5

EO6

EO11

EO12

	25
	Inclusive Educations
	BD
	EC
	Inclusive educations
	Studies the conditions of the organization of inclusive education of various categories of children with disabilities. Characterizes the inclusion of children with sensory, motor, intellectual disabilities, emotional and volitional sphere in the educational process. Instills critical thinking skills to manage inclusive processes in education.
	4
	EO2

EO3

EO6

	26
	
	BD
	EC
	Criteria-based assessment in inclusive education
	Considers the features of the implementation of the concept of inclusive education.

- Characterizes the tasks and functions of pedagogical assessment of educational achievements.

- Determines the psychological and pedagogical basis of criteria-bazed assessment of  educational achievements of students with special educational needs.

- - Instills critical thinking and analysis skills to the requirements of the system of criteria-based assessment of educational achievements of students with special educational needs
	3
	EO2

EO3

EO7

	27
	
	BD
	EC
	Special pedagogy
	Knowledge of fundamentals of special pedagogics, its place in the structure of pedagogical knowledge, the history of the development of vocational  education and special pedagogics, fundamentals of  didactics, technology and methods of teaching and educating children with limited opportunities of health;ability to carry out research activities in the sphere of  the general and  vocalational education; possession of professional skills for the implementation of special pedagogical activity.

.
	3
	EO2

EO3

	28
	Basis of Preparation of the Subject
	BD
	EC
	Mechanics
	The discipline defines the basic concepts of classical mechanics – space, time, movement, speed, acceleration, mass, force, momentum, moment of force and momentum – to solve the most famous problem of physics – the movement of planets; shows the application of the principles of mechanics.
	6


	EO4

EO7



	29
	
	BD
	EC
	Experimental Mechanics
	This discipline has a practical orientation and takes an approach to mechanics through experiments and computer experiments. It discusses the methodology of the experiment and the processing of its results; outlines the laws of mechanics and analyzes experiments on various sections of mechanics that have practical application.
	
	EO4

EO7

	30
	
	BD
	EC
	Molecular Physics
	The course covers the basics of molecular kinetic theory of gas, the basic models of molecular physics and their laws, statistical laws of macrosystems; assesses the basic parameters of thermodynamic systems, analyzes the solution of problems, laboratory work and practical application of the laws
	5


	EO4

EO7

	31
	
	BD
	EC
	Thermodynamics and Kinetics
	In the discipline, the equilibrium properties of macroscopic systems, the beginning of thermodynamics and their consequences are considered; the problems associated with the chemical equilibrium of reactions in a gas mixture and in solutions are solved, the rates of simple chemical reactions are determined.
	
	EO4

EO7

	32
	
	BD
	EC
	Electricity and Magnetism
	The discipline deals with the basic concepts of electromagnetism: charge, electric and magnetic field, their strength and potential, current, electromagnetic oscillations and waves; the evaluation of the main parameters in the interaction of substances with electromagnetic fields and the application of the laws of electromagnetism to solve practical problems.
	7

	EO4

EO7

	33
	
	BD
	EC
	Electromagnetism in Practice
	The discipline deals with electromagnetic fields, electromagnetic radiation, acoustic analogues, electromagnetic forces and energy; analyzes the solution of problems, methods of experiments; explains the practical applications of electromagnetic phenomena: wire, wireless, optical communication, circuits of electromagnetic devices, microwave communication, radar, antennas, generators, motors and sensors, optical devices and power transmission.
	
	EO4

EO7

	34
	
	BD
	EC
	Optics
	The discipline considers the main experimental results in the field of optical phenomena; the basic laws of geometric and wave optics, methods of solving problems of optics, principles of operation and the device of modern experimental equipment for the study of optical phenomena and matter using optical methods.
	7


	EO4

EO7

	35
	
	BD
	EC
	Applied Optics
	The discipline considers the basics of modern optics; shows the basic principles of construction and operation of simple optical systems; provides examples of determining the characteristics of the optical system and assess the impact of the optical system on the formation of the image.
	
	EO4

EO7

	36
	
	BD
	EC
	Physics of the Atom and the Atomic Nucleus
	The discipline deals with the basic concepts of atomic, nuclear physics and elementary particle physics; analyzes the experimental methods of atomic and nuclear physics; explains the use of the laws of atomic and nuclear physics in solving practical problems and laboratory work.
	5


	EO4

EO7

	37
	
	BD
	EC
	Introduction to Applied Nuclear Physics
	The discipline deals with the interaction of ionizing radiation with matter; methods of detection of radiation, radiation protection and the impact of radiation on human health; energy systems based on nuclear fission and synthesis; analyzes the solution of practical problems and industrial and medical applications of nuclear physics.
	
	EO4

EO7

	38
	
	PD
	EC
	Astronomy
	In the discipline describes the evolution ideas about the structure and development of the Universe; astronomical methods research and their role in the knowledge of the structure and the dynamics of evolutionary processes in the Universe; it explains the device astronomical instruments and the solution of problems of practical astronomy.
	5

	EO4

EO7

	39
	
	PD
	EC
	Astrophysics
	The discipline describes galactic, non-galactic astronomy; the formation and evolution of galaxies; analyzes the principles of cosmology and cosmogony; examines the birth, life, death of stars; outlines modern ideas about the origin; explains the origin of planets and life in the Universe; and the solution of problems of practical astrophysics.
	
	EO4

EO7

	40
	Fundamentals Course of Higher Mathematics
	BD
	EC
	Mathematical Analysis
	The discipline presents an introduction to analysis, indefinite and definite integral, concepts and differential calculus of functions of many variables, methods for calculating double, triple, curvilinear and surface integrals. The basic concepts of numerical, functional and power series are given.
	5


	EO2

EO4

	41
	
	BD
	EC
	Analytic Geometry
	Knowledge and understanding of the basic concepts of analytical geometry. Understanding the elements of vector algebra on the plane and in space, different ways to set the line. The study of the surface of the second order according to the canonical equations.
	
	EO2

EO4

	42
	
	BD
	EC
	Theory of Probability and Mathematical Statistics
	Knowledge and understanding of the basic concepts and theorems of probability theory, elements of mathematical statistics. Knowledge and understanding of concepts of random events and their probability, properties of probability, elements of combinatorics. Ability to use basic formulas to solve problems of probability theory.
	4

	EO4

EO5

EO11

TO12

	43
	
	BD
	EC
	Differential and integral equations
	The discipline deals with the problems leading to differential equations, differential equations of the first order, integrated in quadrature’s. The basic methods of integration of systems of the differential equations, some methods of the solution of the integral equations are given.
	
	EO2

EO4

	44
	Theoretical Physics Course
	BD
	EC
	Basic Principles of Analytical Mechanics
	The discipline analyzes the solution of direct and inverse problems of dynamics, problems of scattering and motion of particles in the Central field, problems of oscillation and motion of a rigid body using Lagrange equations of the first and second kind, Hamilton's function, Hamilton's equations, Hamilton-Jacobi equations.
	5


	EO4

EO7

	45
	
	BD
	EC
	Classical Mechanics
	The discipline deals with the mechanics of Lagrange and Hamilton, systems with constraints, rigid body dynamics, oscillations, Central forces, perturbation theory and continuous systems; analyzes the solution of typical problems using the solution of the Lagrange, Hamilton or Hamilton-Jacobi equations; considers turbulence, the solution of typical and practical problems.
	
	EO4

EO7

	46
	
	BD
	EC
	Electrodynamics
	The discipline deals with the theory of electromagnetic field in vacuum and continuous media, the laws and equations of microscopic and macroscopic electrodynamics and their applications; ideas and methods of field approach to the description of physical phenomena; analyzed the solution of typical and practical problems.


	4


	EO4

EO7

	47
	
	BD
	EC
	Electromagnetic Еnergy
	The discipline deals with the application of electromagnetic and quantum mechanical principles in classical and modern devices; energy conversion and energy flow in macroscopic and quantum electrical and Electromechanical systems; interaction of electromagnetic radiation with matter in optoelectronic devices (solar cells, displays, etc.).
	
	EO4

EO7

	48
	
	BD
	EC
	Statistical Мechanics
	The discipline discusses the principles and methods of statistical mechanics and their application to the physics of condensed matter; analyzes the solution of typical and practical problems, the mathematical form of the basic equations of statistical mechanics and thermodynamics, especially their use in the description of various phenomena.
	5


	EO4

EO7

	49
	
	BD
	EC
	Statistical Physics and Thermodynamics
	The discipline deals with the principles, methods of formulation and solution of problems, models of thermodynamics and statistical physics; thermodynamic quantities and ratios; ideal and non-ideal gases; methods of physical kinetics; shows examples of calculating the macroscopic characteristics of the system and the solution of typical problems.
	
	EO4

EO7

	50
	
	BD
	EC
	Quantum Physics 
	The discipline deals with the fundamental concepts of quantum mechanics: wave properties, uncertainty principles, operator method. The main applications of quantum mechanics are analyzed: one-dimensional potentials, angular momentum and spin; methods of approximation are considered: quasi-classical approximation, and perturbation theory ; solutions of problems are analyzed by these methods.
	5


	EO4

EO7

	51
	
	BD
	EC
	Applied Quantum and Statistical Physics
	The discipline deals with the concepts of elementary quantum mechanics and statistical physics; analyzes simple models for metals, semiconductors and devices such as electron microscopes, scanning tunneling microscope, thermal emitters, atomic force microscope and experiments on these installations.
	
	EO4

EO7

	52
	Methodical Bases of Teaching Physics
	BD
	EC
	Introduction to the specialty
	The discipline sets out the subject and objectives of physics, discusses the patterns of development of physics, communication physics with production, the analysis and evaluation of contemporary problems and prospects of development of physics, the author considers the directions of research work of the Department of Physics.
	3


	EO4

EO7

	53
	
	BD
	EC
	Content and language integrated learning
	In the discipline is considered in English the content of the school course of physics and its basic concepts, theories and laws of physics; describes laboratory work and physics problems; analyzes methods of solving physics problems; conducting educational school and demonstration experiments; analyzes the content of the course of physics.
	
	EO1

EO2

EO9

	54
	
	PD
	UC
	Methods of Teaching Physics 
	The discipline deals with the problems and the modern concept of teaching physics at school; methods and techniques of teaching physics; demonstration experiment, laboratory classes in physics; methods of solving physics problems; types of control of knowledge and skills of students; new learning technologies, methods of studying physics at school.
	5
	EO4

EO5

EO7

EO8

EO12

	55
	
	BD
	HSC
	Educational Practice
	During the internship, the student studies the work, methods of planning and analysis of the educational process of the Department; acquainted with the instructional and regulatory documentation, with the scientific, educational and educational activities of the teacher, with the material and technical equipment of the Department.
	1
	EO2

EO3

	56
	
	ChD
	HSC
	Тeaching and Educational Pedagogical Practice 
	During the internship, the student studies the work plan of the school; Gosstandart; normative and developed by teachers plans of the subject in the specialty; plans of the class teacher; the introduction of modern educational technologies in the educational process; carries out the analysis of the lesson.
	4
	EO11

EO12

	57
	
	ChD
	HSC
	Productive Pedagogical Practice
	The student visits and analyzes the lessons of teachers, subject teachers and other trainees; studies the program, textbooks, equipment, develops time planning of their own teaching activities, lesson notes on the subject, electronic materials for educational purposes; conducts lessons on the subject of specialty, reflection of their own teaching activities.
	9
	EO6

EO11

EO12

	58
	
	PD
	EC
	Technicue of School Experiment
	The discipline analyzes the experimental method of teaching physics; structure and objectives of scientific and educational physical experiment; didactic functions and requirements for educational physical experiment and its features; subjects of laboratory classes; principles of acquisition of physics classrooms with educational equipment.
	5


	EO4

EO5

EO8

EO9

	59
	
	PD
	EC
	Demonstration Еxperiments in Рhysics in high School
	The discipline describes the didactic functions of the demonstration experiment; the basics of the technique as a method of teaching physics, the system of teaching physics to the school course; analyzes the technique and technology of demonstration experiments; considers the elements of the equipment of the physics room.
	
	EO4

EO5

EO7

EO8

	60
	
	PD
	EC
	Methods of Measurement of Physical Quantities
	The discipline deals with the terms, definitions, concepts of the physical basis of measurement; methods of processing the results of measurements; features of calculations and determination of errors in laboratory work; principles of laboratory work; analyzes laboratory instruments and methods of measurement of known physical quantities.
	5

	EO4

EO7

Eo11

	61
	
	PD
	EC
	Methods of Measurement of Electrical and Optical Quantities
	The discipline deals with the classification of measurements; modern principles, methods and means of measurement of physical quantities; analyzes the formulation of the measurement task; examples are given of measurement of electrical and optical quantities like the electrical circuit, the electrical properties of substances; photometric quantities; etc.
	
	EO4

EO7

EO11

	62
	
	PD
	EC
	Methods of Solving Problems in Physics in School
	The discipline deals with the types and structure of physical problems; methods of their use in the educational process; analyzed methods of solving problems of various types; methods of solving problems of different sections and specific algorithms for solving problems; examples of conversion of standard tasks into creative.
	6

	EO4

EO7

EO12

	63
	
	PD
	EC
	Methods of Solving Olympiad Problems in Physics
	The discipline deals with the classification of problems and their possibility use in the educational process; various technologies for solving problems of high complexity, including the use of mathematical techniques and methods; analyzes the solution of theoretical and experimental problems in physics used at various stages of the national competitions.
	
	EO4

EO7

EO12

	64
	
	ВD
	EC
	History о Physics
	The discipline describes the main stages of development of the science of physics; discusses the main factors that determine the development of physics at each stage, stimulating the development of certain areas in the development of science; assesses the role of specific discoveries and research.
	4

	EO4

EO7

EO9

	65
	
	ВD
	EC
	Physics and Scientific and Technical Progress
	The discipline examines the role of science in the development of human civilization; the relationship between physics and related Sciences; key experiments that have led to a change in ideas about the world; analyzes the basics of technical design of physical experimental devices.
	
	EO4

EO7

EO9

	66
	Modern Problems of Education
	BD
	UC
	Criteria-Based assessment technology
	The discipline deals with the structure and content of evaluation; principles, methods, tasks and means of assessing students ' knowledge; planning and organization of the processes of formative and summative assessment of educational achievements of students; analyzes examples of the use of criteria-based assessment for some sections of physics;
	3
	EO4

EO7

EO9

	67
	
	PD
	EC
	Information Тechnology in Рhysics
	The discipline considers the use of computer modeling of physical phenomena in the classroom; analyzes the use of modern means of audio-television, visual and virtual communications, in the organization, planning and conducting classes and scientific experiment; the use of network technologies for communication between teachers.
	5

	EO7

EO8

EO9

EO10

	68
	
	PD
	EC
	Alternative Energy Source
	The discipline discusses the basic definitions and formulations; theoretical aspects related to alternative energy sources, both renewable and non-renewable; physical principles of effects and phenomena underlying devices that convert energy; the basic methods of calculating the efficiency of a source of energy.
	
	EO5

EO7

EO9

	69
	
	PD
	EC
	Computer Methods in Physics
	The discipline deals with a General understanding of the programming environment MATLAB; formatting two-and three-dimensional graphs; working with graphs and building special graphs MathCAD and MATLAB; animation and analysis of physical phenomena in the MATLAB; solving physics problems in Pascal, in the programming environment.
	6

	EO7

EO8

EO9

	70
	
	PD
	EC
	Modeling of Physical Processes
	The discipline describes methods of constructing mathematical models of physical phenomena, their qualitative analysis, development of algorithms for solving equations; visualization and work with packages for modeling molecular dynamics; principles of computer experiment and analysis of its results; problem solving using software packages.
	
	EO7

EO8

EO9

	71
	
	PD
	EC
	New Approaches to Learning and Assessment in School
	The discipline discusses the effectiveness of formative assessment; planning formative assessment: analysis of evaluation criteria in terms of the lesson, the preparation of evaluation criteria in accordance with the objectives of training; the tools of criteria assessment; evaluation criteria lesson plan, descriptors and headings; concept and types of feedback.
	5

	EO2

EO3

EO10

	72
	
	PD
	EC
	Conceptual Fundamentals of Updating General Education Content
	The discipline discusses innovative learning technologies and the use of modern approaches to the organization of the learning process in the classroom; discusses the organization of educational and research activities of students; shows the possibility of using innovative technologies in teaching physics,the use of technology in the term and after school.
	
	EO5

EO7

EO9

Eo10

	73
	Module acquisition of new professional competencies
	BD
	EC
	Minor program
	An additional educational program (Minor) is considered, which defines a set of disciplines and (or) modules and other types of educational work defined by the student in order to form additional competencies in a chosen field that is not a profile. Students receive individualization of education, increase the motivation of students
	12

	EO9

EO10

	74
	Module of final certification
	ChD
	HSC
	Predegree or Industrial Practice
	During the internship, the student collects and analyzes the materials, summarizes them for use and interpretation in their work; conducts classes and attends classes of experienced teachers; makes a plan for writing a thesis and coordinates it with his supervisor; writes a report of undergraduate practice.
	5

	EO11

EO12

	75
	
	
	
	Writing and defence of degree work (project) or preparing and passing a graded exam
	Selection of research topics, planning of research work. Substantiation of the relevance of the chosen topic, goal setting, the definition of the object of study. The formulation of the hypothesis, the definition of the main tasks. Drawing up a schedule of work on the thesis. Writing, design, thesis defense
	12
	EO2

EO11

EO12
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