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1. CONCEPT OF THE PROGRAM
	University Mission
	Generation of new competencies, training of a leader who translates research and entrepreneurial thinking and culture

	University Values
	• Openness–open to change, innovation and cooperation. 
• Creativity – generates ideas, develops them and turns them into values.
• Academic freedom – free to choose, develop and act.
• Partnership – creates trust and support in a relationship where everyone wins.
• Social responsibility – ready to fulfill obligations, make decisions and be responsible for their results.

	Graduate Model
	• Deep subject knowledge, their application and continuous expansion in professional activity.
• Information and digital literacy and mobility in rapidly changing conditions.
• Research skills, creativity and emotional intelligence.
• Entrepreneurship, independence and responsibility for their activities and well-being.
• Global and national citizenship, tolerance to cultures and languages.

	The uniqueness of the educational program
	• Orientation to the regional labor market and social order through the formation of professional competencies of the graduate, adjusted to the requirements of stakeholders
• Practical orientation and emphasis on the development of critical thinking and entrepreneurship, the formation of a wide range of skills that will allow to be functionally literate and competitive in any life situation and be in demand in the labor market

	Academic Integrity and Ethics Policy
	The University has taken measures to maintain academic integrity and academic freedom, protection from any kind of intolerance and discrimination:
• Rules of academic integrity (Minutes of the Academic Council No. 3 dated 30.10.2018); 
• Anti-Corruption Standard (Order No. 373 n/k dated 27.12.2019).
• Code of Ethics (Protocol of the Academic Council No. 8 dated 31.01.2020).

	Regulatory and legal framework for the development of EP
	1. Law of the Republic of Kazakhstan "On Education";
2. Model rules for the activities of educational organizations implementing educational programs of higher and (or) postgraduate education, approved by order of the Ministry of Education and Science of the Republic of Kazakhstan dated October 30, 2018 No. 595;
3. State obligatory standards of higher and postgraduate education, approved by order of the Ministry of Education and Science of the Republic of Kazakhstan dated October 31, 2018 No. 604;
4. Rules for organizing the educational process on credit technology of education, approved by order of the Ministry of Education and Science of the Republic of Kazakhstan dated April 20, 2011 No. 152;
5. Qualification directory of positions of managers, specialists and other employees, approved by order of the Minister of Labor and Social Protection of the Population of the Republic of Kazakhstan dated December 30, 2020 No. 553.
6. Guidelines for the use of ECTS.
7. Guidelines for the development of educational programs for higher and postgraduate education, Appendix 1 to the order of the Director of the Center for the Bologna Process and Academic Mobility No. 45 o / d dated June 30, 2021

	Organization of the educational process
	• Implementation of the principles of the Bologna Process
• Student-centered learning
• Availability
• Inclusivity

	Quality assurance of the Educational program
	• Internal quality assurance system
• Involvement of stakeholders in the development of the Educational Program and its evaluation
• Systematic monitoring
• Actualization of the content (updating)

	Requirements for applicants
	It is established according to the Model Rules for admission to training in educational organizations, implementing educational programs of higher and postgraduate education, Order of the Ministry of Education and Science of the Republic of Kazakhstan No. 600 dated 31.10.2018




























2. PASSPORT OF EP
	Purpose of the EP
	Training of specialists with knowledge, practical skills and competencies that  guarantee high quality them professional activities in the field of experimental and applied physics and education.

	EP tasks



	- meeting the needs of the individual in intellectual, cultural and moral development by obtaining higher education in the field of experimental and applied physics;
- providing basic bachelor's training that allows them to continue their education at subsequent levels of study and throughout their lives, and successfully adapt to changing conditions throughout their professional career;
- Satisfaction of society's needs for qualified personnel by training specialists in the field of experimental and applied physics;
- providing conditions for acquiring a high general intellectual level of development, mastering competent and developed speech, a culture of thinking and the skills of scientific organization of labor in the field of experimental and applied physics;
- 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 to ensure the possibility of their employment in their specialty.

	Harmonization of EP 
	· 6th level of National framework qualifications of RK;
· Dublin descriptors of 6 skill level;
· one cycle of a Framework for Qualification of the European Higher Education Area;
· 6th level of The European Qualification Framework for lifelong learning 

	Connection EP from professional sphere
	Professional standard «Technical support of electronics», approved by the order of the Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan «Atameken» dated December 24, 2019 №.259 

	Scroll qualifications and positions
	A graduate in this EP is awarded a bachelor's degree in natural science in the educational program 6B05310 - Physics.
Bachelors in the specialty 6B05310 - Physics can hold primary positions in research institutions, design and design organizations, as well as educational institutions and organizations without presenting requirements for work experience in accordance with the qualification requirements of the Qualification Directory for the positions of managers, specialists and other employees, approved by order Minister of Labor and Social Protection of the Population of the Republic of Kazakhstan dated May 21, 2012 No. 201-ө-m.

	Sphere of professional activity

	The EP is focused on research and educational activities. The area of professional activity is the area
– research in the field of experimental, theoretical and applied physics, as well as in the field of related natural and technical sciences;
- design-technological, production-technological and industrial-production;
– area of education;
– information centers, national companies and centers.

	Objects of professional activity

	The objects of professional activity of graduates are
– research and design institutes, laboratories, design and design bureaus and firms;
– manufacturing enterprises and associations;
– science-intensive industries;
– educational organizations and enterprises;
– it is possible to continue studying in the magistracy in higher educational institutions.

	Subjects of professional activity

	The subjects of professional activity of the bachelor of the specialty 6B05310 - Physics
– physical systems of various scales and levels of organization, processes of their functioning;
– physical, engineering-physical, biophysical, chemical-physical, medical-physical, environmental technologies;
– physical expertise and monitoring;
- selection of the necessary methods of scientific research, development and development of new methods, theories and models;
- organization and conduct of scientific research of physical phenomena and processes;
– processing of the obtained results of scientific research at the modern level and their analysis;
– application of research results to the solution of practical problems;
– writing and publishing scientific articles, preparing scientific reports and reports;
– development of design documentation;
– design and manufacture of devices, instruments and equipment;
– preparation of complete documentation for the conduct of research work;
– organization of the work of small teams of performers;
– innovative, information and analytical activities in the field of physics.

	Types of professional activity
	Bachelor in the specialty 6B05310 - Physics can perform the following types of professional activities:
- research,
- design,
- production,
- organizational
– educational,
- training,
- educative,
- communicative,
- innovative.

	Learning Outcomes
	RO1 Communicate freely in a professional environment and society in Kazakh , Russian and English to solve problems of professional and scientific activities, problems of physics in the field of ecology, as well as to create a psychological climate that contributes to the optimal work of the team
RO2 Demonstrate methods of theoretical and experimental research, socio-cultural and professional development based on the formation of worldview, civil, spiritual and social responsibility, academic honesty and decency
RO3 ability to generalize, analyze and perceive information, possessing information and computational literacy, using it to design scientific reports, reviews, reports on modernization in the state and English languages public consciousness and environmental problems of society, as well as solving applied problems of mathematics and physics.
[bookmark: _Hlk92982654]PO4 Apply basic and advanced knowledge of physics to solve complex scientific problems in the field of experimental and applied physics, and in solving physics problems in new emerging technologies.
PO5 Solve problems of experimental and applied physics using modern analytical methods and models, domestic and foreign experience, as well as solve original and experimental problems of physics.
RO6 Conduct comprehensive research in solving scientific problems and problems in the field of experimental and applied physics, as well as in the field of modern high technologies , including the setting of an experiment, analysis and interpretation of experimental data.
PO7 Create, select and apply the necessary resources and methods, including forecasting and modeling, modern technical tools and digital technologies to solve scientific problems in the field of experimental and applied physics .
PO8 Ability to solve practical problems of physics based on knowledge of the laws and methods of physics, knowledge of the physical foundations of new technologies, as well as the relationship of the physical properties of materials from their symmetry and structure.
RO9 Demonstrate competencies related to the specifics of problems, objects and types of scientific activity in the field of experimental and applied physics: problem research, device design, creation and use of devices in enterprises and organizations of potential employers.
[bookmark: _Hlk92981858]PO10 Ability to use methods for solving problems of experimental and applied physics to determine the properties, characteristics and parameters of materials used in the creation of optoelectronic devices.
PO11 Use research, entrepreneurial and uncertainty skills to solve applied problems of physics and to identify promising industries based on the achievements of physics
PO12 Work effectively as an individual and as a member of a team, defending one's point of view correctly, correcting one's actions and using various experimental and theoretical methods of physics.













[bookmark: _GoBack]3. COMPETENCES OF THE GRADUATE OF EP

	SOFT SKILLS. Behavioral skills and personality qualities

	SS 1. Competence in managing one's own literacy
	SS1.1. The ability of self-learn, self-develop and constantly update their knowledge within the chosen trajectory and in an interdisciplinary environment.
SS1.2. The ability to express thoughts, feelings, facts and opinions in the professional field.
SS1.3. The ability for mobility in the modern world and critical thinking.

	SS 2. Language competence
	SS2.1. The ability to build communication programs in the state, Russian and foreign languages.
SS2.2. The ability for interpersonal social and professional communication in the conditions of intercultural communication.

	SS 3. Mathematical Competence and Competence in the field of Science
	SS3.1. The ability and willingness to apply the educational potential, experience and personal qualities acquired during the study of mathematical, natural science, technical disciplines at the university to solve professional problems.

	SS 4. Digital competence, technological literacy
	SS4.1. The ability to demonstrate and develop information literacy through the mastery and use of modern information and communication technologies in all areas of their lives and professional activities.
SS4.2. The ability to use various types of information and communication technologies: Internet resources, cloud and mobile services for searching, storing, protecting and disseminating information.

	SS 5. Personal, social and academic competencies
	SS5.1. The ability for physical self-improvement and focus on a healthy lifestyle to ensure full-fledged social and professional activities through the methods and means of physical culture.
SS5.2. The aility to social and cultural development based on the manifestation of citizenship and morality.
SS5.3 The ability to build a personal educational trajectory throughout life for self-development, career growth and professional success.
SS5.4. The ability to successfully interact in a variety of socio-cultural contexts during study, work, home and leisure.

	SS 6. Entrepreneurial competence
	SS6.1. The ability to be creative and entrepreneurial in a variety of environments.
SS6.2. The ability to work in a mode of uncertainty and rapidly changing task conditions, make decisions, allocate resources and manage your time.
SS6.3. The ability to work with consumer requests.

	SS 7. Cultural awareness and ability to express yourself
	SS7.1. The ability to show worldview, civil and moral positions.
SS7.2. The ability to be tolerant of the traditions and culture of other peoples of the world, to have high spiritual qualities.

	PROFESSIONAL COMPETENCES ( HARDSKILLS ).

	Theoretical knowledge and practical skills specific to this area
	PC1. The ability to apply knowledge of modern problems and the latest achievements of physics to solve research problems in the field of experimental and applied physics

	
	PC2. The ability to conduct scientific research in the field of experimental and applied physics with the help of modern complex physical equipment and information technology, taking into account domestic and foreign experience.

	
	PC3. The ability to describe and solve problems, design and plan research in the field of experimental and applied physics, using modern technical and information technologies

	
	PC4. The ability to independently master and apply specialized knowledge in the field of physics and other sciences to solve applied problems.

	
	PC 5. The ability to use professionally profiled knowledge of information technology, modern computer networks, software products and Internet resources and processing of experimental results to solve problems in the field of experimental and applied physics.




3.1  Correlation matrix training in the EP as a whole with the formed competencies
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4. MATRIX  OF INFLUENCE OF DISCIPLINE ON THE FORMATION RESULTS TRAINING AND LABOR INFORMATION

	
	Module name
	cycle
	component
	Name of the discipline
	Brief description of the discipline
	Qty
loans
	Formed learning outcomes (codes)

	
	
	
	
	
	
	
	PO1
	PO2
	PO3
	PO4
	RO5
	RO6
	RO7
	RO8
	RO9
	RO10
	RO11
	RO12

	1
	Module of the Social Science
	GED
	ОC
	History of Kazakhstan
	Classifies the conceptual foundations of National history; interprets the origins, continuity of the Kazakh statehood and current problems of the history of modern Kazakhstan.
Analyzes the activities of the national intelligentsia in the formation of the ideology of the liberation movement and the stages of socio-economic modernization of Kazakhstan.
Characterizes the creation of a democratic rule of law state.
Evaluates the contribution of the First President to the theory and practice of public administration.
	5
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	2
	
	GED
	ОC
	Philosophy
	The basics of the emergence of philosophy are considered, the peculiarities of the emergence of the culture of thinking are revealed; the concepts of "philosophy", "worldview", the essence and content of the concepts of "being" and "consciousness" are revealed. The correlation of the concepts of "cognition" and "creativity" is considered, the essence and content of the category of philosophy of freedom are revealed.
The skills of identifying the essence of a philosophical problem, critical thinking, and the skills of researching philosophical aspects, problems of practice and cognition are being developed.
	5
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	3
	Module of Socio-Political Knowledge           
	GED
	ОC
	Social and Political Studies
	The theories of sociology, social structure and stratification of society are studied; the role and place of politics in society are explained; the main stages of the formation and development of political science, including youth policy, the role of politics in the system of public life are considered; the essence of the state is revealed, the relationship between the state and civil society is revealed. Skills of sociological research, analysis of socio-political information are being developed
	4
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	4
	
	GED
	ОC
	Cultural Studies and Psychology
	The understanding of the socio-ethical values of society as a product of integration processes in the systems of basic knowledge of the disciplines of the socio-cultural and psychological module is considered; the features of psychological institutions in the context of their role in the modernization of Kazakh society are analyzed; programs for solving conflict situations in society are formed; the ability to correctly express and defend one's own opinion of social significance is discussed.
	4
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	5
	Socio-ethnic development module
	GED
	HSC
	Ecosystem and Law   
	Formation of integrated knowledge in the field of economics, law, anti-corruption culture, ecology and life safety, entrepreneurship, scientific research methods.
Fundamentals of safe human-nature interaction, ecosystem and biosphere productivity. The entrepreneurial activity of society in conditions of limited resources, increasing the competitiveness of business and the national economy. Regulation of relations in the field of ecology and human life safety. Knowledge and compliance of Kazakhstan’s law, obligations and guarantees of subjects, state regulation of public relations to ensure social progress. Application of scientific research methods.
	5
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	6
	
	BD
	EC
	Abaі Studies
	The main concepts and methodologies of studying Abai's creativity, the main directions, themes and motifs in Abai's poems, the features and patterns of the literary process that determines the artistic features of Kazakh literature of the XIX century are considered. The use of various methods of interpretation of A.Kunanbayev's works is explained.
	3
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	7
	
	BD
	EC
	Muhtar Studies
	The life and creative heritage of the outstanding public figure M.O. Auezov is studied, his artistic works and publications are analyzed, his study of the poem "Manas" and the biography of the great Kazakh poet Abai.
The role and place of M.O.Auezov in world literature is analyzed.
	
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	8
	
	BD
	EC
	Service Learning
	The concept and meaning of "Service learning." History of formation and development of the concept of "Service Learning." Key components of "Service Learning." Social and useful activities in children's and youth environment. Organization of volunteer movement in world and Kazakh practice. Service Learning profile focus. Domestic practice of training through socially useful activities. Social design technologies. Preparation of social projects, their analysis and discussion. Implementation of the action plan. Compiling a portfolio. Preparation for a project protection. Presentation (defense) of project. Reflection and further advancement of  social project.
	
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	9
	
	BD
	EC
	Actual Problems and Modernization of National Awareness
	The conceptual and categorical apparatus, conceptual ideas of modernization of public consciousness, features of modern historical and cultural development are considered;
the content of the main works of the First President – Elbasy N. Nazarbayev on the modernization of Kazakhstan society; the content of strategic documents for the modernization of Kazakhstan society; global challenges and trends in the development of the world community; value potential and competitive advantages of the national culture and education system in a global competitive environment.
	
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	[bookmark: _Hlk92976724]10
	Communication and Physical Training module
	GED
	ОC
	Kazakh (Russian) language 
	Cognitive and communicative activity in the Russian (Kazakh) language in the spheres of interpersonal, social, and intercultural communication is considered.
Ethical, cultural, socially significant norms in discussions, the ability to work in a team, teamwork, flexibility and creativity are discussed.
The interpretations of the information of the text are considered, its stylistic and genre specifics in various spheres of communication are explained.
	10
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	11
	
	GED
	ОC
	Foreign Language
	The main phonetic, lexical and grammatical rules of the studied foreign language are considered, which allow using it as a means of personal and professional communication; the most common vocabulary of the common language and basic terminology in their professional field. The use of language material in oral and written types of speech activity in a foreign language is discussed.
	10
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	12
	
	GED
	ОC
	Physical training
	The use of various forms and types of physical activity for the organization of a healthy lifestyle is being studied.
Modern technologies of strengthening and preserving health, maintaining working capacity, prevention of diseases associated with educational and industrial activities are considered.
The main ways of self-monitoring of individual health indicators, mental and physical performance, physical development are discussed.
	8
	
	ѵ
	
	
	
	
	
	
	
	
	
	

	13
	
	BD
	HSC
	Professional Kazakh (Russian) Language
	The discipline examines terms and concepts from the professional sphere; features of translating texts in the specialty; the use of information technology in business communication (working with search sites, electronic encyclopedias, etc.); provides examples of defining the topic and idea of a scientific text; examples of determining the linguistic means of compiling a scientific text; analyzes the compositional structure of a scientific text.
	3
	v
	v
	v
	
	
	
	
	
	
	
	
	

	14
	
	BD
	HSC
	Professionally Oriented Foreign Language

	The discipline examines the basic concepts and terms of physical science, the content of the physics course in English; techniques for annotating, referencing and translating literature in the specialty; discusses the use of special professionally-oriented material in the physics lesson; analyzes texts in English; provides examples of the use of English in professional activities.
	3
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	

	15
	
	GED
	ОC
	Information and Communication Technologies (in English)
	Computer systems and their software, methods and means of information protection are considered; design and creation of websites, multimedia presentations; use of information resources for searching and storing information, working with spreadsheets and databases. The use of e-government and electronic textbooks, various cloud mobile technologies, SMART technology management are discussed.
	5
	
	
	ѵ
	
	
	
	ѵ
	
	
	
	ѵ
	

	16
	General and experimental physics

	BD
	EC
	Introduction to Specialty
	The subject and tasks of physics are stated, the laws in the development of physics, the connection of physics with production, the relationship of the development of physics with the development of other sciences are considered, the main methods of cognition at the empirical and theoretical level are described, the analysis and evaluation of modern problems and prospects for the development of physics are given, promising areas of research work are considered.
	4
	
	ѵ
	ѵ
	
	
	
	
	
	
	
	ѵ
	ѵ

	17
	
	BD
	EC
	Fundamentals of Academic Writing
	The features of academic genres (annotations, abstract, analytical review, as well as reports on a scientific event (conference)) are considered; the main goals of analytical text processing; texts on professional topics are analyzed.
The article describes the professional activities of students related to the search for information in scientific databases, analysis and abstracting of texts, work with various genres of academic writing.
	
	
	ѵ
	ѵ
	ѵ
	
	
	
	
	
	
	
	

	18
	
	BD
	EC
	Mechanics
	The discipline defines the basic concepts of classical mechanics - space, time, displacement, velocity, acceleration, mass, force, momentum, moment of force and moment of momentum - to solve the most famous problem of physics - the motion of planets; shows the application of the principles of mechanics and the laws of conservation of momentum, momentum and energy to describe and predict the movements of bodies.
	6
	 
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	19
	
	BD
	EC
	Experimental Mechanics
	This discipline has a practical orientation and implements an approach to mechanics through demonstrations, experiments and computer experiments conducted in the classroom and at home. It discusses the methodology of the experiment and the processing of its results. The discipline covers the following topics: kinematics, dynamics, conservation laws, the law of universal gravitation, special relativity, oscillations and waves.
	
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	20
	
	BD
	EC
	Molecular Physics and Termodinamics
	The basic concepts, representations, methods of describing macroscopic bodies and laws describing the relationship of heat, work, temperature and energy are considered. It describes the transfer of energy from one place to another and from one form to another, conducting experimental work. The solution of problems and the application of the laws of thermodynamics in engineering are given.
	5
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	21
	
	BD
	EC
	Thermodynamics and Kinetics
	The discipline examines the equilibrium properties of macroscopic systems, the principles of thermodynamics and their consequences and practical application, the use of thermodynamic potentials in specific problems of equilibrium theory; problems related to the chemical equilibrium of reactions in a gas mixture and in solutions are solved, the rates of simple chemical reactions are determined.
	
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	22
	
	BD
	EC
	Electromagnetism
	The discipline examines the basic laws of electromagnetism, their theoretical and experimental justification; the history of the development of the theory of electromagnetism and its place in physics; classical experiments that played an important role in the development of the theory of electromagnetism.
Methods of solving standard problems of the theory of electromagnetism, methods of conducting laboratory experiments are described; examples of the application of the laws of electromagnetism in engineering and modern technologies are given.
	6
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	23
	
	BD
	EC
	Electromagnetism in Practice
	The discipline explains the practical applications of electromagnetic phenomena: wired, wireless and optical communication, circuits of electromagnetic devices, microwave communication, radar, antennas, generators, motors and sensors, optical and acoustic devices, production and transmission of electricity. The basics of the discipline are presented: electromagnetic fields, solutions of Maxwell's equations, electromagnetic radiation, controlled waves, resonance, acoustic analogues, electromagnetic forces and energy.
	
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	24
	
	BD
	EC
	Optics
	The discipline examines the main physical processes, phenomena, patterns and physical and mathematical models of processes associated with the propagation of optical radiation in various media; methods of experimental investigation of the main optical effects; the main areas of application of optical effects; examples of formulation and solution of problems in optics are given.
	7
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	25
	
	BD
	EC
	Applied Optics
	The discipline examines the basics of modern optics, the law of light propagation and image formation, the properties of optical radiation and its interaction with matter; the characteristics of optical systems and their element base; the basic principles of construction and operation of the simplest optical systems; examples of determining the characteristics of an optical system and assessing the influence of an optical system element on image formation.
	
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	26
	
	BD
	EC
	Atomic physics
	The discipline outlines the basic laws of physics of atoms and molecules; quantum mechanical description of atomic phenomena; basic experiments and experimental results of atomic physics; methods of experimental studies of parameters and characteristics of atomic phenomena; an assessment of the limits of applicability of the basic methods that describe atomic phenomena.
	7
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	27
	
	BD
	EC
	Atomic and optical physics.
	The discipline considers the basis for modern research in selected fields of atomic and optical physics. The interaction of radiation with atoms is described: raman scattering, resonance, absorption, stimulated and spontaneous radiation; resonance methods, masers and lasers are considered; the structure of simple atoms, their behavior in an electric and magnetic field.
	
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	28
	
	BD
	EC
	Nuclear physics
	The discipline examines the basic concepts and laws, and experimental methods of nuclear physics and elementary particle physics; nuclear reactions and conservation laws; fundamentals of the interaction of radiation with matter; discusses modern models of the nucleus; explains the patterns of radioactive decay; provides examples of calculating the energy yield of reactions; applications of nuclear physics in medicine and biology.
	5
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	29
	
	BD
	EC
	Introduction to Applied Nuclear Physics
	The discipline examines the basic concepts of nuclear physics, the interaction of ionizing radiation with matter; describes the main nuclear models, nuclear forces; radioactivity, nuclear reactions; methods of radiation detection; radiation protection and the effects of radiation on human health; energy systems based on nuclear fission and fusion reactions, as well as industrial and medical applications of nuclear science.
	
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	30
	
	BD
	EC
	Astronomy
	The discipline describes a holistic picture of the structure of the Solar system and the Universe; considers time counting systems; features of the movement of celestial bodies; fundamentals of optical telescope instrumentation; provides examples of astronomical observations, orientation in the starry sky and solving problems of practical astronomy
	5
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	31
	
	BD
	EC
	Practical Astrophysics
	The basics of practical astronomy and an overview of other related disciplines are given: cosmology, radio astronomy. The characteristics of astronomical instruments, the basics and methods of visual observation, creation of electronic images and spectroscopy of space objects are described. It explains the creation of maps of the starry sky and the use of computer software for the planetarium. Examples of solving astrophysics problems related to image and data processing are given.
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	32
	
	BD
	HSC
	Educational  Practice
	During the practice, the student gets acquainted with the organization of the work of the department; the content and organization of pedagogical work at the department, with normative documentation; the standard program of the specialty, syllabus on the subject; analyzes the educational and methodological activities of the teacher of the department; visits classrooms and laboratories and gets acquainted with their equipment and design; makes a report on practice.
	2
	
	
	ѵ
	
	ѵ
	ѵ
	
	
	
	
	ѵ
	ѵ

	33
	Fundamentals Course of Higher Mathematics
	BD
	HSC
	Higher Мathematics
	The discipline provides an introduction to analysis, indefinite and definite integral, concepts and differential calculus of functions of many variables, methods for calculating double, triple, curved and surface integrals. The basic concepts of numerical, functional and power series are given.
	5
	
	ѵ
	ѵ
	
	
	
	ѵ
	
	
	
	
	

	34
	
	BD
	EC
	Differential equation
	The methods of constructing mathematical models of various physical processes, the solution of a one-dimensional wave equation by the method of characteristics, the general solution of the Cauchy problem using the Dalembert formula, the solution of problems of mathematical physics by the method of separation of variables are considered
	5
	
	ѵ
	ѵ
	
	
	
	ѵ
	
	
	
	
	

	35
	
	BD
	EC 
	Complex analysis
	The theoretical foundations of the functions of a complex variable are studied; methods and theorems of the theory of functions of a complex variable, solving problems of the theory of functions of a complex variable.
The practical application of computer technologies to solve various problems of complex analysis, the application of theoretical aspects of the theory of functions of a complex variable to solve mathematical, physical and other applied problems is shown.
	
	
	ѵ
	ѵ
	
	
	
	ѵ
	
	
	
	
	

	36
	Fundamentals of theoretical physics
	BD
	EC
	Classical Mechanics
	The discipline examines Lagrange and Hamilton mechanics, systems with constraints, solid dynamics, oscillations, central forces, perturbation theory and continuous systems; analyzes the solution of typical problems using the solution of Lagrange, Hamilton or Hamilton-Jacobi equations; discusses the basics of ideal and viscous fluid mechanics, including turbulence, solving typical and applied problems
	5
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	37
	
	BD
	EC
	Dynamics
	The discipline examines the basics of Newtonian mechanics, including kinematics, motion relative to accelerated reference frames, work and energy, momentum and angular momentum, dynamics of a solid body; construction of dynamic models, their reaction to applied forces; application in aerospace engineering, including introductory topics on orbital mechanics, flight dynamics, inertial navigation and orientation dynamics
	
	
	
	
	ѵ
	ѵ
	
	
	ѵ
	
	
	ѵ
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	BD
	EC
	Electrodynamics
	The discipline considers the theory of the electromagnetic field in vacuum and continuous media, basic concepts, laws and equations of microscopic and macroscopic electrodynamics and their applications; models of electrodynamics systems, the theory of generation and propagation of electromagnetic radiation; ideas and methods of the field approach to the description of physical phenomena; various approaches to solving Maxwell's equations
	5
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	39
	
	BD
	EC
	Electromagnetic Energy: from Motors to Lasers
	The discipline examines the applications of electromagnetic and quantum mechanical principles in classical and modern devices; energy conversion and energy flow in macroscopic and quantum electrical and electromechanical systems (electric motors and generators, elements of electrical circuits, quantum tunneling structures and devices); interaction of electromagnetic radiation with matter in optoelectronic devices (solar cells, displays and lasers).
	
	
	
	
	
	ѵ
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	40
	
	ChD
	EC
	Fundamentals of Quantum Physics and Quantum Computing
	The discipline deals with the fundamental concepts of quantum mechanics: wave properties, uncertainty principles, Schrodinger equation, operator method. The main applications of quantum mechanics are discussed: one-dimensional potentials (harmonic oscillator), center-symmetric potentials (hydrogen atom), as well as angular momentum and spin. Approximation methods are described: quasi-classical approximation, variational principle and perturbation theory.
	5
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	41
	
	ChD
	EC
	Applied Quantum and Statistical Physics
	The discipline deals with the concepts of elementary quantum mechanics and statistical physics: the Schrodinger equation, the tunneling effect, the harmonic oscillator and the hydrogen atom, variational methods, Fermi-Dirac, Bose-Einstein and Boltzmann distribution functions, as well as simple models for metals, semiconductors and devices such as electron microscopes, scanning tunneling microscope, thermomitters, atomic force microscope and others.
	
	
	
	
	ѵ
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	42
	
	BD
	EC
	Statistical Physics and Thermodynamics
	The discipline examines the basic concepts, principles, general methods of problem formulation and solution, models of thermodynamics and statistical physics; thermodynamic quantities and ratios; ideal and non-ideal gases; phase equilibrium and phase transitions; nonequilibrium processes and methods of physical kinetics; examples of calculating macroscopic characteristics of the system are shown.
	5
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	43
	
	BD
	EC
	Methods of Statistical Mechanics
	The discipline examines the principles and methods of statistical mechanics and their application to condensed matter physics; statistical methods for describing classical and quantum macroscopic systems; the relationship between the laws of thermodynamics and statistical methods of description; the mathematical form of the basic equations of statistical mechanics and thermodynamics, the features of their use in describing various phenomena
	
	
	
	
	ѵ
	ѵ
	
	
	
	
	
	ѵ
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	44
	Fundamentals of Electronic Theory of Matter 
	BD
	EC
	Condensed Matter Physics
	Fundamental concepts of condensed matter physics are considered; various models explaining the relationship between crystallography, lattice vibrations and phonons and the physical properties of materials. The theory of electrical conductivity, which mainly determines the functionality of solid materials, is presented. Analytical methodologies for crystallographic characteristics with an emphasis on diffraction and examples of solving theoretical problems in condensed matter physics are presented.
	5
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	45
	
	BD
	EC
	Physical Basis of Materials
	The discipline examines thermodynamic functions and laws regulating equilibrium properties and linking macroscopic behavior with atomic and molecular models of materials; limitations on physical properties imposed by symmetry; determination of structure by diffraction; discusses the role of electronic coupling in determining the energy, structure and stability of materials; the use of engineering alloys, magnetic materials, biomaterials in engineering.
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	ѵ
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	46
	
	BD
	EC
	Physics of Continuous Media
	The discipline considers the basic principles of macroscopic description of condensed media; the basic equations of hydrodynamics and electrodynamics, processes of thermal conductivity and diffusion of continuous media; describes various physical processes in continuous media using a macroscopic approach; shows the application of macroscopic approach methods to solving practical problems.
	5
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	47
	
	BD
	EC
	Theory of Oscillations and Waves
	The discipline considers the classification of oscillatory processes and waves; examples and models of oscillatory systems and their characteristics and equations describing oscillations; basic concepts and physical characteristics of wave processes; concepts and concepts of the theory of linear and nonlinear oscillations and wave processes, the formulation of their mathematical models; examples of solving applied problems are given.
	
	
	
	
	ѵ
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	48
	
	ChD
	EC
	Electrical Engineering, Electronics and Automation
	Examines the physical foundations of electrical engineering and electronics, the use of electrical and magnetic phenomena for practical purposes, describes the principles of operation of various electronic devices and devices that convert electromagnetic energy into other types of energy and their use in industrial production. Examples of the creation of electrical and electronic devices are given, the principles of which underlie modern electrical appliances.
	4
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	49
	
	ChD
	EC
	Fundamentals of Еelectrical Еngineering and Мicroelectronics
	The discipline considers technical terminology; structural, installation and simple basic electrical circuits; methods of calculating electrical circuits, calculations of parameters of electrical and magnetic circuits; the principle of operation of standard electrical measuring devices, electric motors, electronic devices and their operation; control and protection equipment; production, transmission and distribution of electrical energy; semiconductor devices; examples of solutions to applied problems are given
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	50
	
	ChD
	EC
	Experimental physics and computer modeling of physical processes
	The discipline deals with full-scale and computer experiments in physics; methods of statistical processing of measurement results; principles of construction and interpretation of mathematical models in physics; technology for developing computer models; debugging and conducting computer laboratory work in physics. Computer experiments and research in experimental physics; fundamentals of technical design of demonstration devices.
	4
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	51
	
	ChD
	EC
	Physical Processes in  Microstructures
	The physical mechanisms and regularities of the processes of formation of physical properties and multiphase states, micro and nanostructures in multicomponent alloys with special physical properties (strength, magnetic, electrical, etc.) and the possibility of changing the physical properties of materials based on the directed creation of these structural states in multiphase alloys are considered.
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	52
	
	ChD
	EC
	Methods for Measuring Physical Quantities
	The discipline considers modern principles, methods and means of measuring physical quantities, features of measurements during testing and control; structural (optical, kinematic, etc.) schemes of measuring instruments and their metrological characteristics; the use of measuring instruments taking into account the features of the measurement task; conducting a physical workshop in high school.
	5
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	53
	
	ChD
	EC
	Measurement of Electrical Quantities
	The discipline considers information about measuring instruments and measuring transducers; device, principle of operation, characteristics and applications of measuring instruments; prospects for the development of electrical measuring equipment and measurement automation; basic measurement methods and types of measuring equipment; methods of measuring electrical, electromagnetic and non-electrical quantities; the procedure for checking measuring instruments and measuring instruments.
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	54
	
	ChD
	HSC
	Industrial Practice I 
	During the internship, the student is instructed on safety; gets acquainted with the history of the laboratory and its installations, with the directions of their activities; performs work in factory laboratories, at pilot production facilities, or in the research laboratories of the UCU; summarizes the experimental results obtained; processes and analyzes the information received; prepares and defends a report on the internship.
	4
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	55
	
	ChD
	HSC
	Industrial Practice II
	During the internship, the student performs a research task in the research laboratories of the UCU; formulates the goals of the proposed research; analyzes and evaluates the current state of the problem under study according to literary sources; draws up a scheme of experimental research; conducts an experiment; processes and describes the results of research, and formulates conclusions based on them; draws up a report on research work.
	6
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	56
	Physical Basis of Modern High-Technologies
	BD
	HSC
	Modern Сomputer Methods of Experimental Data Processing
	The discipline examines the basics of organizational preparation, planning and conducting an experiment; methods of systematization and processing of experimental data; compilation of mathematical models; methods of automating mathematical calculations; methods of processing tabular and graphical dependencies in MS Excel, Origin and MathCAD; use of software resources in the construction of empirical formulas.
	4
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	57
	
	ChD
	EC
	Introduction to Nanotechnology
	The discipline deals with the problems and actual tasks of nanotechnology; physical principles of dimensional effects that manifest themselves in the properties of nanostructures; fundamental differences in the properties of various substances during the transition from conventional to nanometer sizes; experimental methods for obtaining nanostructures and information about the properties of nanostructures; examples of solving problems in the field of nanotechnology and their practical use.
	5
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	ѵ
	
	

	58
	
	ChD
	EC
	Introduction to Nanoelectronics
	The discipline describes the physical processes occurring in nanoelectronic devices; properties and methods of studying nanometer-sized objects; methods of quantum-chemical calculations of the zone structure of the objects under study; mathematical models of nanostructures are described; features of operation and application of scanning tunneling and atomic force microscopes.
	
	

	
	
	ѵ
	
	ѵ
	
	ѵ
	
	ѵ
	
	

	59
	
	ChD
	EC
	Fundamentals of optoelectronics
	Optoelectronic devices and methods are considered, including semiconductor lasers, optical detectors and receivers, fiber-optic devices, modulators, amplifiers, integrated optics, LEDs and technical optical materials. The basic system technologies providing modern communications, displays, sensing, data processing, energy conversion and actuation are described. Examples of the use of optoelectronic devices in modern production are given.
	5
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	60
	
	ChD
	EC
	Optical Signals, Devices and Systems
	The discipline examines the basics of optical signals, modern optical devices and systems from a practical point of view; fundamental physical principles that allow understanding, analyzing and predicting the design and operation of the device and system. The main components of optical systems are considered: radiation sources, light modulators, transmitting media, photo detectors, information storage devices, processing systems and displays.
	
	
	
	
	ѵ
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	ѵ
	
	ѵ
	
	

	61
	
	BD
	EC
	Physics of Semiconductors and Dielectrics
	The discipline deals with problems and tasks, theories and methods of modern physics of semiconductors and dielectrics; types of defects in solids, kinetic and contact phenomena in solids, transfer phenomena; electrical, optical, phenomena in semiconductors and dielectrics; the use of semiconductor materials in solid-state devices of a new generation; experiments that determine the physical parameters of semiconductor systems are described.
	5
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	62
	
	BD
	EC
	Electrical, Optical and Magnetic Properties of Materials
	The discipline examines the dependence of electromagnetic and optical properties on the electronic and molecular structure of materials; the creation of materials with specified properties and examples of their application in practice; experiments are conducted that determine the properties and structure of specific materials that are used in optical fibers, magnetic storage devices, solar cells, transistors and other devices.
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	63
	
	ChD
	EC
	Renewable energy source.
	The discipline examines the current state and use of renewable energy sources, their energy, economic and environmental characteristics; technical problems of using renewable energy sources; methods of converting various types of energy into electrical energy; the basic laws of the formation of renewable energy sources in various geographical areas; examples of calculating power plants based on non-traditional and renewable sources are given.
	5
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	ѵ
	
	
	
	

	64
	
	ChD
	EC
	Methods of Solving Olympiad Problems in Physics
	The methodological foundations of teaching physics problem solving are considered; the main types of problems, methods of solving them; examples of solving original and experimental problems used in various physics competitions. The possibility of different approaches to solving problems is shown, and that the application of the law of conservation of energy makes it easier to solve the problem, to look at it from a more general perspective.
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	65
	
	ChD
	EC
	X-ray Diffraction Analysis
	The discipline examines the basics of X-ray physics and their practical use in solid state physics; processes occurring in a solid body during its interaction with radiation; the main methods used in X-ray diffraction analysis; the analysis of standard diffraction patterns in relation to semiconductor and metallic materials.
	5
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	66
	
	ChD
	EC
	Microscopic Methods of Investigation
	The discipline examines the main methods of microscopy, their application to determine the structure and properties of materials; the physical nature of the phenomena underlying microscopic research methods; the choice and condition of applicability of the method; methods for estimating measurement error; an example of the analysis of the results obtained and their description.
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	67
	
	ChD
	EC
	History оf Physics
	It examines the history and evolution of ideas and methods, the interaction between physical research and society, tells about scientists and their discoveries that have made a significant contribution to the development of new technologies; demonstrates the key role of physics in shaping the modern world. It shows how understanding the historical context of physics can lead to a better understanding of modern physics.
	4
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	68
	
	ChD
	EC
	Physics and Scientific and Technical Progress
	It is shown that the development of physics, new discoveries contribute to the development of technologies and serve as a source of ideas for new technological opportunities. Examples of the phenomena of electromagnetism, solid state physics and nuclear physics that led to the development of new products such as television, computers, household appliances and nuclear weapons are given. The fundamental knowledge of physics, which is used for practical purposes, is described.
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	69
	Module acquisition of new professional competencies
	BD
	EC
	Subjects on the Additional educational program
	Additional educational program (Minor)-a set of disciplines and modules and other types of academic work defined by the student for study in order to form additional competencies.
	12
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	70
	Module of final certification
	ChD
	HSC
	Pre-degree or Industrial Practice
	During the period of pre-graduate practice, the following tasks are solved: the student collects factual material sufficient to complete the thesis, taking into account its specifics and topics; performs a range of research theoretical and practical works determined by an individual task for practice, receiving the advice of a supervisor; writes a practice report.
	8
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	71
	
	
	
	Writing and Defending a Thesis, a Graduate work, or Preparing and Passing a Comprehensive Exam    
	Selection of the research topic and planning of research work. Substantiation of the relevance of the chosen topic, determination of the purpose and main objectives, object and subject of research. The formulation of the research hypothesis. Drawing up a schedule of work on a thesis. Selection and study of the main literary sources. Conducting experiments, processing their results, analysis. The expected results of the study. Writing, registration and defense of a thesis.
	12
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5. SUMMARY TABLE SHOWING THE VOLUME OF DISPUTED LOANS BY EP MODULES

	Course of Study
	Semester
	Number of modules being mastered
	Number of disciplines studied
	Number of KZ credits
	Total hours
	Total loans KZ
	Quantity

	
	
	
	OK
	VC
	HF
	Theoretical training _
	Educational practice
	Production
natural practice
	Total
wai certificate
tion
	
	
	copy
	diff . 
offset

	1
	1
	4
	5
	1
	1
	30
	
	
	
	900
	30
	6
	1

	
	2
	3
	4
	
	2
	28
	2
	
	
	900
	30
	5
	2

	2
	3
	4
	3
	2
	3
	30
	
	
	
	900
	30
	6
	2

	
	4
	5
	1
	2
	3
	26
	
	4
	
	900
	30
	5
	2

	3
	5
	3
	
	
	6
	30
	
	
	
	900
	30
	6
	

	
	6
	4
	
	
	2
	24
	
	6
	
	900
	30
	2
	1

	4
	7
	2
	
	
	4
	20
	
	
	
	600
	20
	4
	

	
	8
	3
	
	
	4
	20
	
	
	
	600
	20
	4
	

	
	9
	1
	
	
	
	
	
	8
	12
	600
	20
	
	1

	Total
	10
	8
	5
	25
	208
	2
	18
	12
	7200
	2 40
	38
	9



6. STRATEGIES AND METHODS OF TRAINING, MONITORING AND EVALUATION

	Strategies and learning

	Student - Centered Learning : Learner - Center _ teaching / learning And active participant in the process learning and acceptance solutions .Practice -oriented learning : focus on the development of practical skills.

	Teaching methods

	Conducting lectures , seminars, various types of practices with:
· application of innovative technologies:
· problem learning;
· case study;
· group work and creative groups;
· discussions and dialogues, intellectual games, olympiads, quizzes;
· methods of reflection, projects, benchmarking;
· Bloom's taxonomy;
· presentations;
· rational and creative using information sources :
· multimedia educational programs ;
· electronic textbooks ;
· digital resources .
Organization of independent work of students, individual consultations.

	Monitoring and assessing the achievability of learning outcomes

	Current control on each topic of the discipline, control of knowledge in classroom and extracurricular activities ( according to the syllabus ). Evaluation forms:
· survey on the classes ;
· testing on topics educational disciplines ;
· control work ;
· protection independent creative works ;
· discussions ;
· trainings ;
· colloquia ;
· essay and others .
R intermediate control at least two times during one academic period within the same academic discipline.
Intermediate certification is carried out in accordance with the working curriculum, academic calendar.
Conduct forms:
· examination in the form of testing;
· oral exam;
· a written exam;
· combined exam;
· protection projects;
· reporting protection on practitioners .
Final state certification .






7. EDUCATIONAL AND RESOURCE SUPPORT OF THE EP
	Information Resource Center
	[bookmark: _Hlk99977052]The structure of the OIC includes 6 subscriptions, 16 reading rooms, 2 electronic resource centers (ERC). The network infrastructure of the JIC is based on 180 computers with Internet access, 110 workstations , 6 interactive whiteboards, 2 video doubles, 1 video conferencing system, 3 A-4 format scanners , the JIC software - AIBS "IRBIS-64" under MS Windows (basic set of 6 modules), stand-alone server for uninterrupted operation in the IRBIS system.
The library fund is reflected in the electronic catalog available to users on the site http://lib.ukgu.kz on -line 24 hours 7 days a week.
Thematic databases of their own generation have been created: " Almamater ", "Proceedings of SKSU scientists", "Electronic archive" . Online access from any device 24/7 via external link http://articles.ukgu.kz/ru/pps .
Catalogs are processed electronically. EC consists of 9 databases: "Books", "Articles", "Periodicals", "Proceedings of the teaching staff of SKSU", "Rare Books", "Electronic Fund", "SKSU in Print", "Readers" and "SKR".
The JIC provides its users with 3 options for accessing its own electronic information resources: from the "Electronic Catalog" terminals in the catalog hall and divisions of the JIC; through the information network of the university for faculties and departments; remotely on the website of the library http://lib.ukgu.kz/ .
Open access to international and republican resources: "SpringerLink", "Polpred", "Web of Science", "EBSCO", "Epigraph", to electronic versions of scientific journals in the public domain, "Zan", "RMEB", "Adebiet" , Digital library "Aknurpress", "Smart-kіtаr", "Kitаr.кz", etc.
For people with special needs and disabilities, the library website has been adapted to the work of visually impaired users

	Material and technical base
	For the preparation of bachelors in this direction, there is an appropriate material and technical base of the specialty, that is, classrooms, laboratories, a computer class that meets the requirements of the SES. The department of "Physics" includes 9 rooms (215, 219, 222, 224, 226, 228, 230, 232, 215) in corpus No.7, with a total area of 328.3 m2. Room 219 (74.4 m2) is an auditorium where various types of classes are held. 228 (51.8 m2) is a teaching room. 215  with an area of 35 m2 is a utility room. 222  (35.7 m2) computer class, where 13 computers are installed. 226 (28.4 m2) is laboratory of Mechanics and Molecular Physics. 224 (26.1 m2) is  laboratory of Electromagnetism. 230 (34.7 m2) laboratory of TSE and astronomy. 232 (42.2 m2) laboratory of Optics, atomic and nuclear physics (an interactive whiteboard is installed here).
There is a specialized scientific and technical experimental base in the laboratories of the center "SAPA" and "IRLIP", where students of EP 6B05310 study modern experimental installations while studying the discipline: Physical fundamentals of physico-chemical analysis, and also undergo industrial practice.
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