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1. CONCEPT OF THE PROGRAM
	University Mission
	Generation of new competencies, preparation 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 – builds trust and support in relationships where everyone wins.

· Social responsibility - ready to fulfill obligations, make decisions and be responsible for their results.

	Graduate Model
	· Deep subject knowledge, its application and constant expansion in professional activity.

· Information and digital literacy and mobility in a rapidly changing

· environment.

· Research skills, creativity and emotional intelligence.

· Entrepreneurship, independence and responsibility for their activities

· and well-being.

· Global and national citizenship, tolerance for 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 

6В05340 - “Chemical, forensic and environmental examination” in the preparation of a harmoniously and comprehensively developed personality, with high creative initiative, innovative potential, possessing natural - scientific, humanitarian, general professional and special knowledge.

A dual form of training is provided for EP in accordance with employers' contracts - Operational and forensic management at the DP of Shymkent, in order to combine theoretical training at a university and acquire practical skills for working in organizations of South Kazakhstan.

	Academic Integrity and Ethics Policy
	The university has taken measures to maintain academic honesty and academic freedom, protection from any kind of intolerance and discrimination:

• Rules of academic integrity (protocol of the Academic Council No. 3 dated October 30, 2018);

• Anti-Corruption standard (Order No. 373 n/k dated December 27, 2019).

· Code of Ethics (Protocol of the Academic Council No. 8 dated January 31, 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 compulsory 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 № 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 Central Library and Medical Academy 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

• Inclusiveness

	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

	Conditions for the implementation of educational programs (EP) for persons with disabilities and special educational needs(SSN)
	For students with SEN (special educational needs) and persons with disabilities (PSI), tactile PVC tiles, specially equipped toilets, a mnemonic diagram, and shower bars have been installed in educational buildings and student dormitories. Special parking spaces have been created. Crawler lift installed. There are desks for people with limited mobility (PLM), signs indicating the direction of movement, ramps. In the educational buildings (main building, building No. 8) there are 2 rooms with six working places adapted for users with disorders of the musculoskeletal system (DMS). For visually impaired users, the SARA™ CE Machine (2 pcs.) is available for scanning and reading books. The library website is adapted for the visually impaired. There is a special NVDA audio program with a service. The JIC website http://lib.ukgu.kz/ is open 24/7.

An individual differentiated approach is provided for all types of classes and in the organization of the educational process.


2.PASSPORT of the Educational program
	Purpose of the EP


	Training of competitive specialists with skills and competencies in the field of chemistry and chemical, environmental and forensic expertise for the implementation of scientific, professional and practical activities.

	Tasks of the EP
	- the formation of socially responsible behavior in society, understanding the importance of professional ethical standards for the development of personality; 

- the formation of skills and learning skills that make it possible to successfully adapt to the changing conditions of the labor market, for the development of professional potential, initiative and innovation, with the continuation of education at the next stage of higher professional education;
- creating conditions for the development of skills in conducting scientific research in the field of chemical, environmental and forensic expertise. 

	Harmonization of EP
	• 6th level of the National Qualifications Framework of the Republic of Kazakhstan;

• Dublin descriptors of the 6th level of qualification;

• 1 cycle of a Framework for Qualification of the European Higher Education Area);

• 6th Level  of European Qualification Framework for Life long Learning).

	Connection of the  EP with the professional sphere
	The educational program is focused on professional and social order through the formation of professional competencies related to the necessary types of research, practical and entrepreneurial activities, adjusted to the requirements of stakeholders.

Professional standard: "Quality control of oil, gas and products of their processing" approved by the order of the Chairman of the Board of the National Chamber of Entrepreneurs "Atameken" of the Republic of Kazakhstan №. 224 dated December 6, 2022

	Name of the degree awarded
	After the successful completion of this EP, the graduate is awarded Bachelor of Science in the educational program "6B05320- Chemical, Forensic and Environmental Expertise".

	List of qualifications and positions
	Graduates of the EP "6В05340-Chemical, Forensic and Environmental Expertise" can hold the positions of a chemical engineer, chemical laboratory engineer, quality engineer in production and management organizations, research institutions, without presenting requirements for work experience in accordance with the qualification requirements of the Qualification Guide 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 May 21, 2012 No. 201-ө-m.

Order No. 553 dated October 31, 2017 of the Minister of Education and Science of the Republic of Kazakhstan. On the approval of model curricula and model curricula in the specialties of technical and vocational, post-secondary education.

	Field of professional activity
	- systems of judicial, forensic and forensic examination;

- industries - chemical, pharmaceutical, food, petrochemical, industries;

- research area;

- bodies for environmental protection and ecology;

	Objects of professional activity
	- production laboratories of analytical, environmental, customs, sanitary-epidemiological, certification services;

-operative and forensic management;

- forensic examination;

-scientific research organizations (institutes, laboratories) of chemical, environmental, petrochemical, nuclear, metallurgical profile;

- secondary technical educational institutions of the education department;

- sectoral scientific-research and design institutes.

	Subjects of professional activity
	-chemical analysis;

- quality control of goods, products, substances and materials;

- forensic examination and monitoring;

	Types of professional activity
	- expert-forensic;

- scientific research;

- production and management.

	Learning outcomes
	LО1 Demonstrate public, natural science, socio-economic and environmental knowledge in personal and professional activities;
LО2 Communicate freely in a professional environment and society in Kazakh, Russian and English, taking into account the principles of academic writing, a culture of academic honesty;

LО3 Demonstrate natural science, mathematics, engineering knowledge, possess information and computational literacy, the ability to generalize, analyze and perceive information, set a goal and choose ways to achieve it;

LО4 Offer the optimal parameters of the research process, using methods for processing experimental data;

LO5 Establish the chemical composition, nature and properties of various substances and materials based on theoretical knowledge of fundamental chemistry;

LO6 Summarize the results of analytical methods for the analysis of substances and materials and apply them in forensic, forensic, environmental, chemical expertise;

LО7 Conduct an examination of raw materials and products in the chemical and environmental fields based on fundamental knowledge of applied chemistry;

LO8 Apply the current legislation, legal acts in expert activities, recommend the results for solving production problems;

LO9 Analyze and process the results of the examination of goods from various industries and the environment in order to formulate conclusions and conclusions;

LO10 Draw up acts of examination of material evidence of forensic and forensic examination.

LO11 Apply research, entrepreneurial skills to solve problems in the professional sphere;

LO12 Work effectively in a team through self-education and self-education, defend your point of view, correct your actions;

LO13 Summarize the knowledge of pharmaceutical chemistry acquired in the framework of additional education and apply the skills of quality control and storage of medicines.


3. COMPETENCES OF THE EP GRADUATE
	GENERALCOMPETENCE(SOFTSKILLS). Behavioral skills and personality traits



	GC 1.Competence in managing one's own literacy
	GC 1.1. The ability to self-learn, self-develop and constantly update their knowledge within the chosen trajectory and in an interdisciplinary environment.

GC 1.2. Ability to express thoughts, feelings, facts and opinions in the professional field.

GC 1.3. Ability for mobility in the modern world and critical thinking.

	GC 2. Language competence
	GC2.1. The ability to build communication programs in the state, Russian and foreign languages.

GC 2.2. The ability for interpersonal social and professional communication in conditions of intercultural communication.

	GC 3. Mathematical and Science Competence
	GC 3.1.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.

	GC 4. Digital competence, technological literacy
	GC 4.1. 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.

GC4.2.The ability to use various types of information and communication technologies: Internet resources, cloud and mobile services for searching, storing, protecting and disseminating information.

	GC 5. Personal, social and academic competencies
	GC 5.1.The ability for physical self-improvement and focus on a healthy life to ensure a full-fledged social and professional activity through the methods and means of physical culture.

GC 5.2.The ability to socio-cultural development based on the manifestation of citizenship and morality.

GC 5.3 The ability to build a personal educational trajectory throughout life for self-development, career growth and professional success.

GC 5.4. The ability to successfully interact in a variety of socio-cultural contexts at school, at work, at home and at leisure.

	GC 6. Entrepreneurial competence
	GC 6.1. Ability to be creative and entrepreneurial in a variety of environments.

GC 6.2. The ability to work in a mode of uncertainty and rapidly changing task conditions, make decisions, allocate resources and manage your time.

GC 6.3. Ability to work with consumer requests.

	GC 7. Cultural awareness and ability to express yourself
	GC 7.1. The ability to show worldview, civil and moral positions.

GC 7.2. The ability to be tolerant of the traditions and culture of other peoples of the world, to have high spiritual qualities.

	PROFESSIONAL COMPETENCES (HARD SKILLS). 

	Theoretical knowledge and practical skills specific to this area
	HS-1 The ability to apply modern methods of analysis and synthesis of chemical compounds, physical and chemical calculations, with mathematical modeling of the experiment, be able to explain real chemical processes.

	
	HS-2 The ability to set goals and objectives related to the implementation of professional knowledge in various industries, to use knowledge in their professional activities.

	
	HS-3 The ability to apply experimental calculation methods to solve various tasks of a scientific, educational nature and adapt them to solving production problems, be able to correctly formulate research tasks.

	
	HS-4 The ability to apply the basic laws of natural science disciplines for the examination of goods and products, including with the involvement of information databases, to analyze the scientific essence of problems in the field of chemical, forensic, environmental examination.

	
	HS-5 The ability to use theoretical knowledge and experimental skills in conducting expert research and documenting the results obtained; to draw up and justify schemes for the examination of objects, interpret the results of the analysis taking into account the metrological characteristics of the methods used and the regulatory framework in the field of certification and standardization.

	
	HS-6 The ability to study and analyze domestic and foreign scientific and technical literature, apply modern physico-chemical research methods, plan experimental researches, receive, processing and analyze the results obtained


3.1 Matrix of correlating the learning outcomes of the EP in general with the formed competencies
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4. MATRIX OF THE INFLUENCE OF DISCIPLINES ON FORMATION OF LEARNING OUTCOMES AND INFORMATION ON LABOR INTENSITY

	№
	Module name
	cycle
	component
	Name of the discipline
	Brief course description
	Num

ber  of credits
	Formed learning outcomes (codes)

	
	
	
	
	
	
	
	LO1
	LО2
	LО3
	LО4
	LО5
	LО6
	LО7
	LО8
	LО9
	LО10
	LО11
	LO12
	LO13

	1
	Fundamentals of 

Public sciences Module
	GED
	OC
	History of Kazakhstan
	Purpose: Formation of an objective idea of the history of Kazakhstan based on a deep understanding and scientific analysis of the main stages, patterns, originality of the historical development of Kazakhstan.

Contents: Ancient people and the formation of a nomadic civilization. Turkic civilization and the great steppe. Kazakh Khanate. Kazakhstan in the era of modern times. Kazakhstan as part of the Soviet administrative-command system. Declaration of Independence of Kazakhstan.

State system, socio-political development, foreign policy and international relations. Methods and techniques of historical description for the analysis of the causes and consequences of events in the history of Kazakhstan.
	5
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	
	
	

	2
	
	GED
	OC
	Philosophy
	Purpose: Formation of a culture of philosophical thinking among students, transfer of knowledge of a methodological nature.

Contents: Knowledge of ontology and metaphysics in the context of the historical development of philosophy, the specifics of the philosophical understanding of reality. Methods of scientific and philosophical knowledge of the world. Own moral position in relation to the actual problems of the modern global society, problems in the professional field and presentation of the results for discussion.
	5
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	
	
	

	3
	Module of socio-political knowledge    
	GED
	ОC
	Social and political science
	Purpose: Formation of scientific knowledge about the socio-political structure of modern society, about the mechanism for implementing power decisions, in mastering the main methods for measuring various models of political systems and regimes, social phenomena and their relationship with political processes.

Contents: Social and ethical values of society; the nature of situations in various areas of social communication from the standpoint of correlation with the system of values, the norms of Kazakhstani society; features of social, political, cultural, psychological institutions in the context of their role in the modernization of Kazakhstani society. Solutions for resolving conflict situations in society, including professional society
	4
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	
	
	

	4
	
	GED
	ОК
	Cultural studies and psychology


	Purpose: Formation of scientific knowledge of history, modern trends, current problems and methods for the development of culture and psychology, skills of systemic analysis of psychological phenomena.

Contents: Morphology, language, semiotics, anatomy of culture. Culture of nomads, proto-Turks, Turks. Medieval culture of Central Asia. Kazakh culture at the turn of the XVIII - XIX centuries, XX century. Cultural policy of Kazakhstan. State Program "Cultural Heritage". National consciousness, motivation. Emotions, intellect. The will of man, the psychology of self-regulation. Individual typological features. Values, interests, norms are the spiritual basis. The meaning of life, professional self-determination, health. Communication of the individual and groups. Socio-psychological conflict. Models of behavior in conflict
	4
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	
	
	

	5
	Socio-Ethical  Development Module

	GED
	EC
	Ecosystem and

Law
	Purpose: Formation of integrated knowledge in the field of economics, law, anti-corruption culture, ecology and life safety, entrepreneurship, scientific research methods.

Contents: Fundamentals of safe interaction between man and nature, productivity of ecosystems and the biosphere. Entrepreneurial activity in conditions of limited resources, increasing the competitiveness of business and the national economy. Regulation of relations in the field of ecology and safety of human life. Knowledge and observance of Kazakh law, obligations and guarantees of subjects, state regulation of public relations to ensure social progress. Application of scientific research methods
	5
	
	
	
	
	
	
	
	ѵ
	
	
	v
	
	

	6
	
	BD
	EC
	Abay Studies
	Purpose: To summarize the biography of the works of Abay with this work, his philosophical, aesthetic and social views; the history of the origin and formation of Abay studies, the main works of Abay scholars.

Content: Analytical reading of works of art, involving a vision of the problematics and identification of the main artistic means of a particular text, instills a sense of patriotism and love for the motherland
	3
3

3

3

3

	ѵ
	v
	
	
	
	
	
	
	
	
	
	
	

	7
	
	BD
	КВ
	Mukhtar Studies
	Purpose: To describe the history of the formation and development of the science "Mukhtar studies", the main dates of the life and creative activity of M. Auezov, the role and significance of the works of M. Auezov in Kazakh literature.

Content: Using information about the life and work of M. Auezov; independent research of works, analytical reading of works of art, which involves a vision of the problems and identification of the main artistic means of a particular text.
	
	
	v
	
	
	
	
	
	
	
	
	
	v
	

	8
	
	BD
	EC
	Actual problems and modernization of public consciousness

	Purpose: To form the skills of preserving national identity, disinterested service to the fatherland; openness of consciousness, readiness for change, openness and receptivity to the best world achievements of the cult of knowledge.

Contents: Concepts, forms, signs, features, meaning and main directions of modernization of public consciousness; the concepts of competitiveness, pragmatism, national identity, evolutionary development, new ideology. Preservation of national identity, selfless service to the fatherland; openness of consciousness, readiness for change, openness and receptivity to the best world achievements of the cult of knowledge, the evolutionary development of Kazakhstan, the best traditions and prerequisites as an important condition for the success of the modernization of public consciousness.
	
	ѵ
	v
	
	
	
	
	
	
	
	
	
	v
	

	9
	
	BD
	EC
	Service to Society
	Purpose: Formation of socially significant skills and competencies in students based on the assimilation of academic programs, carrying out socially useful activities related to the disciplines studied at the university.

Contents: The concept and meaning of Service learning, the history of the formation and development of the Service Learning concept. Key components of Service Learning, socially useful activities in the children's and youth environment, organization of volunteer movement in the world and Kazakhstan practice, profile orientation of Service Learning. International practice of learning through socially useful activities. General principles and methodology for the development of social projects. Methods of analysis of implemented social projects.
	
	
	v
	
	
	
	
	
	
	
	
	
	
	

	10
	
	BD
	EC
	Foundations of Anticorruption Culture
	Purpose: Formation of an anti-corruption worldview, strong moral foundations of the individual, citizenship, stable skills of anti-corruption behavior.

Content: Overcoming legal nihilism, forming the foundations of the legal culture of students in the field of anti-corruption legislation. Formation of conscious perception, attitude to corruption. Moral rejection of corrupt behavior, corrupt morality, ethics. Mastering the skills necessary to counteract corruption. Creation of an anti-corruption standard of conduct. Anti-corruption propaganda, dissemination of ideas of legality, respect for the law. Activities aimed at understanding the nature of corruption, awareness of social losses from its manifestations, the ability to reasonably defend one's position, look for ways to overcome manifestations of corruption
	
	
	v
	
	
	
	
	
	
	
	
	
	
	

	11
	Communication and physical training module


	GED


	ОC
	Kazakh (Russian) language
	Purpose: Formation of socio-humanitarian worldview of students in the context of the national idea of spiritual revival, which is aimed at developing the qualities of national self-consciousness and internationalism based on the cultural code.

Content: Correctly choose language and speech means based on knowledge of a sufficient amount of vocabulary, grammar, syntax of the Russian language, pragmatic means of expressing various intentions, skills in compiling everyday, socio-cultural, official business texts in accordance with generally accepted norms and functional orientation. Apply participation skills in various areas of communication in order to realize their own intentions and needs
	10
	v
	
	
	
	
	
	
	
	
	
	
	v
	

	12
	
	GED


	ОC
	Foreign language
	Purpose: Acquisition of general cultural competencies necessary for the successful professional activity of specialists in the field of foreign languages.

Content: Sentence structure of a part of speech, temporary character in a foreign language. Translation of foreign technical texts of medium complexity without a dictionary; letters necessary for the preparation of abstracts, annotations, abstracts, argued to express their own point of view.
	10
	
	v
	
	
	
	
	
	
	
	
	
	v
	

	13
	
	GED


	ОC
	Physical training
	Purpose: Formation of the ability to purposefully use various means of physical culture, sports and tourism to maintain the physical form of the individual.

Content: Conduct active athletics classes: sprinting technique, long jump from a place; sports games and ski training; cross training and strength training. Demonstrate control and assessment of their physical condition, physical development and fitness; be able to perform individually selected complexes of health-improving and therapeutic physical culture. Master the skills and techniques of insurance and self-insurance when performing physical exercises. Apply the rules for self-determination of the daily load based on the physical condition of the person
	8
	
	ѵ
	
	
	
	
	
	
	
	
	ѵ
	
	

	14
	
	BD
	HSC
	Professional Kazakh (Russian) language
	Purpose: Providing professionally-oriented language training for a specialist who is able to adequately build communication in professionally significant situations and who knows the norms of the language for special purposes.

Contents: Professional language and its components. Professional terminology as the main feature of the scientific style. Scientific vocabulary and scientific constructions in educational and professional and scientific and professional fields. Algorithm of work on the analysis and production of scientific texts in the specialty. Production of scientific and professional texts. Fundamentals of business communication and documentation in the framework of future professional activities
	3
	
	
	v
	
	
	
	
	
	
	
	
	
	

	15
	
	BD


	HSC
	Professionally-oriented foreign language
	Purpose: Formation, development of skills of communicative competence for its application in professional communication.

Content: Practical, lexical, grammatical and phonetic structure of the studied foreign language, reading and understanding of authentic texts on ecology, methods of term formation. Foreign literature, Internet sites about the state of the environment, the dynamics of environmental processes, competently conveys in a foreign language and correctly formats information in accordance with the goals and objectives of training, transmits texts in a specialty in writing
	3
	
	
	v
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	16
	
	BD


	HSC
	Information and communication technologies
	Purpose: Formation of the ability to critically evaluate and analyze processes, methods of searching, storing and processing information, methods of collecting and transmitting information through digital technologies. Development of new "digital" thinking, acquisition of knowledge and skills in the use of modern information and communication technologies in various activities

Contents: Introduction and architecture of computer systems. Software. OS. Human interaction with computers. Database systems. Database management. Networks and telecommunications. Cyber protection. Internet technologies. Cloud and mobile technologies. multimedia technologies. smart technologies. Electronic technologies. Electronic business. Electronic control.
	5
	v
	
	
	v
	
	
	
	
	
	
	
	
	

	17

	Module Mathematics and Natural Sciences Fundamentals

	BD
	HSC
	Higher

Mathematics
	Purpose: To acquaint with the basic concepts of mathematics and methods for solving problems, develop mathematical thinking in the development of models of emerging problems, create a basis for further independent study of mathematics.

Contents: Determinants. Matrix. inverse matrix. Matrix rank. Methods for solving systems of linear equations. Vectors. Various equations of a straight line and a plane in space. Curves and surfaces of the second order. Subsequence. Sequence limit. Function. Function limit. Remarkable limits. Function continuity. Complex numbers. Differential calculus of a function of one variable. Derivatives of higher orders. Indefinite and definite integrals.
	5
	ѵ
	
	
	v
	
	
	
	
	
	
	
	
	

	18
	
	BD
	EC
	Physics
	Purpose: Formation of knowledge of physical laws and skills of their application in engineering and production technology, development of scientific thinking based on an interdisciplinary approach.

Contents: The laws of classical and modern physics (mechanics, molecular physics, thermodynamics, electromagnetism, optics, quantum and atomic physics). Physical phenomena and processes for solving applied and technical problems. Scientific research methods, methods for processing and analyzing the results of theoretical and experimental research
	6

6

	
	
	ѵ
	
	
	
	
	
	
	
	
	ѵ
	

	19
	
	BD
	EC
	Fundamentals of Quantum Mechanics
	Purpose: Formation of basic concepts and ideas about quantum mechanics, deepening knowledge in the field of quantum mechanics

Content: The relationship between classical and quantum mechanics based on the principles and concepts of the Schrödinger, von Neumann, Heisenberg equations, their physical meaning, which well describes systems of macroscopic scales at the level of molecules, atoms, electrons and photons. Calculation of the basic equations of quantum mechanics.
	
	
	
	ѵ
	ѵ
	
	
	
	
	
	
	
	
	
	

	20
	
	BD
	HSC
	Modern computer methods of experimental data processing 
	Purpose: Development of skills in automating calculation processes, processing tabular and graphical dependencies, planning experiments and constructing empirical formulas, which are mathematical models of the object of study in the form of regression polynomials.

Contents: Probability theory and mathematical statistics in the processing of experimental data. Organization of preparation, planning and conducting an experiment, drawing up a mathematical model with thinking and skills in building probabilistic and statistical models, mathematical and professional tasks. Applied orientation, automation of mathematical calculations implemented through the consideration of specific models, tables and graphs
	4
	
	
	ѵ
	ѵ
	
	
	
	
	
	
	v
	
	

	21
	Fundamentalchemistrymodule


	BD
	HSC
	Сhemistry of the

Element 
	Purpose: Formation of knowledge about the structure and properties of chemical elements and their combination.

Contents: General characteristics of subgroups. Patterns of changes in the properties of chemical elements, prevalence in nature, physical and chemical properties of simple substances and compounds, their production and application. Chemistry of s-elements. Hydrogen, production, physical and chemical properties, application. Hydrogen technology. Water and its anomalous properties. The water cycle in nature. Elements of I,IIA-groups. Chemistry of p-elements. Elements III, IV, V, VI, VII, VIIIA - groups. Boron, aluminum, gallium subgroup. Carbon, silicon, a subgroup of silicon. Nitrogen, phosphorus, a subgroup of arsenic. Ecological problems of the phosphorus-nitrogen industry. Chemistry of d-elements. Elements III, IV, V, VI, VII, VIII, IB groups. Properties of elements and connections.
	5
5
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	ѵ
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	22
	
	BD
	EC
	Solution theory
	Purpose: Formation of knowledge and ideas about the place of the theory of solutions in the general chemical system of knowledge.

Contents: The concept of solution and solvent, classification of solutions. Ideal solutions and real solutions. Physico-chemical nature of solutions and dissolution processes (works by J. Vant - Hoff, S. Arrhenius, V. Ostwald, Raul, D. I. Mendeleev, I. A. Kablukov). Solubility of solids, liquids and gases. Association of ions, molecules and the influence of the nature of the solvent on the association processes. Theories of acids and bases (Brensted-Lowry, Lewis. Usanovich). Classification of solvents according to their physical properties (dielectric constant, dipole moment, viscosity, boiling point). The concept of solvation. properties of liquid solutions.
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	23
	
	BD
	EC
	Theoretical Fundamentals of Inorganic Chemistry 
	Purpose: Formation of students' chemical thinking to deepen their knowledge of chemical laws, structural features and properties of the most important classes of inorganic compounds.

Contents: Chemical elements and their compounds. Structure, state of aggregation and their reactivity. Energy effects of reactions, a criterion for the fundamental possibility of their implementation. Factors causing a shift in the equilibrium of the process in the right direction. Reactions without changing the degree of oxidation of elements - hydrolysis with an indicator of the pH of the medium, redox reactions. Reaction direction conditions, characteristics of electrochemical processes, electrolysis
	8
8
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	24
	
	BD
	EC
	General and
Inorganic chemistry
	Purpose: Formation of basic theoretical knowledge in the field of general and inorganic chemistry, skills in planning, conducting an experiment and interpreting its results, solving chemical problems of a calculated and theoretical nature, developing research skills.

Contents: Basic concepts of chemistry. The structure of the atom. Periodic system of D.I. Mendeleev. The method of valence bonds. Method of molecular orbitals. Ionic bond. The structure of matter in a condensed state. Elements of chemical thermodynamics. chemical balance. The rate of chemical reactions. Oxidation-reduction processes. Formation of solutions. electrolyte solutions. Chemistry of complex compounds. Electrochemical processes.
	
	
	
	
	
	ѵ
	
	
	
	
	
	
	
	

	25
	
	ChD
	EC
	Analytical

chemistry
	Purpose: Mastering chemical and instrumental methods of analysis.

Contents: Qualitative and quantitative chemical analysis (gravimetry, titrimetry). Analytical measurement errors. Ionic equilibrium in chemical analysis. Fundamentals of spectral chromatographic and physico-chemical methods of analysis. Glassware and equipment used in chemical analysis. Sampling in chemical analysis. Chemical equilibrium in aqueous solutions. Mass action law. Strong and weak electrolytes, pH calculation, hydrolysis of salts. Solubility product and solubility. Gravimetric methods of analysis, essence and classification. Calculations in gravimetric analysis. Titrimetric methods of analysis, requirements for reactions.
	5
7
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	26
	
	ChD
	EC
	Analytical Techniques for Technical Practice
	Purpose: Formation of systemic knowledge of the basic laws of chemical processes and further development of the general chemical training of the student.

Contents: Chemical, physical physico-chemical methods of analysis: gravimetry, titrimetry, electrochemical (potentiometry, voltammetry, conductometry, coulometry, electrogravimetry), spectroscopic (atomic, molecular spectroscopy), chromatographic (gas, ion-exchange, adsorption, distribution) methods.

Technical analysis of raw materials, materials and finished products: analysis of water, metals, alloys, food products, medicinal preparations, etc. Stage-by-stage control, technological process of production. Analysis on modern instruments and devices. Statistical processing of analysis results, correctness and reproducibility.
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	v
	v
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	27
	
	BD
	EC
	Organic

chemistry
	Purpose: Formation of systematized knowledge in the field of organic chemistry, and acquisition of skills in working with organic substances.

Content: Acyclic and alicyclic aromatic hydrocarbons and their derivatives. Theory of the structure of organic molecules; electronic and spatial effects, optical properties, stereoisomerism of organic molecules, chemical properties - general and specific properties for each group of compounds, biogenetic relationships between groups and classes of organic compounds, basic reaction mechanisms.
	5
6
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	28
	
	BD
	EC
	Theoretical Fundamentals of Organic Chemistry
	Purpose: Mastering the theoretical foundations of organic chemistry and developing basic skills in determining the structure of organic molecules, assessing their reactivity, explaining the mechanisms of organic reactions based on knowledge of the properties of intermediates.

Contents: Valence structure of molecules. Intramolecular and intermolecular interactions. Physical properties of molecules. Alkanes. Alkenes. Alkadienes. Alkynes. Alicyclic and aromatic hydrocarbons. Aromaticity and related physical properties. Aromatic hydrocarbons of the benzene series. Halogen derivatives of aromatic hydrocarbons. Sulfonic derivatives of aromatic hydrocarbons. Nitro compounds. aromatic amines. Diazo and azo compounds Phenols. Aldehydes and ketones. Aromatic carboxylic acids
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	29
	
	BD
	EC
	Chemistry of functional derivatives of organic molecules
	Purpose: Formation of fundamental knowledge in the field of functional classes of organic compounds.

Contents: Hydroxy derivatives of organic compounds. Alcohols. Ethers. organometallic compounds. carbonyl compounds. Aldehydes and ketones. carboxylic acids. Acid halides. Complex ethers. nitrogen compounds. Diazo compounds. Phenols. Amino acids, peptides and proteins. Carbohydrates. Heterocycles. Five-membered heterocycles with one heteroatom. Five-membered heterocycles with several heteroatoms. Six-membered heterocycles: pyridine, quinoline. Six-membered heterocycles with several heteroatoms. Nucleic acids (RNA, DNA). Primary, secondary, tertiary structure of nucleic acids, understanding of the mechanism of transmission of genetic information
	6
6
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	30
	
	BD
	EC
	Theoretical Fundamentals of the Synthesis of Functional Polymers
	Purpose: To form knowledge on the synthesis of functional polymers with desired structure and properties and approaches to their characterization.

Contents: General principles for obtaining functional polymers: polymerization, polycondensation, chemical modification. Physical and mechanical properties of functional polymers in connection with their structure, chemical nature and physical states and revealing the dependence of properties on the methods of their synthesis. Rheology of polymers. Physical and mechanical properties of linear and cross-linked elastomers. Polymer plastics and their physical and mechanical properties. Methods of system analysis in the creation of functional polymeric materials of a new generation.
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	31
	
	BD
	EC
	Physical

chemistry
	Purpose: Formation of knowledge in the field of physical chemistry based on an in-depth study of the laws and basic provisions of physical chemistry

Contents: Fundamentals of chemical thermodynamics. Basic concepts. 1st and 2nd laws of thermodynamics. Thermochemistry. Fundamental Gibbs equation. Characteristic functions. Chemical potential of ideal and non-ideal gas. chemical potential. Standard chemical potential. Methods for calculating changes in chemical potential. Colligative properties of solutions. heterogeneous systems. Gibbs phase rule and its derivation. Chemical kinetics. Methods for determining the order of the reaction. Theory of collisions as applied to bimolecular and monomolecular reactions. Electrolyte solutions and electrical conductivity
	6
6
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	32
	
	BD
	EC
	Colloidal

chemistry
	Purpose: Formation of knowledge about disperse systems, surface phenomena at the phase boundaries, fundamentals of colloid chemistry.

Contents: Contents, main tasks and definition of colloidal chemistry. Surface phenomena and adsorption. Adsorption layers and their influence on the properties of disperse systems. Electrical properties of disperse systems. Formation, structure and stability of dispersed systems. Stability of lyophobic disperse systems: kinetic and aggregative. Coagulation of hydrophobic sols by electrolytes, coagulation zones. Structure formation. Rheological and structural-mechanical properties of dispersed systems. Optical properties of colloidal systems. Molecular-kinetic properties of disperse systems.
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	33
	Applied

chemistry module
	ChD
	 EC
	Fundamentals of biochemistry and synthesis of biologically active substances
	Purpose: Formation of skills in the study of physical and chemical properties of biologically active substances; analysis of the relationship between the composition, structure and properties of biologically active substances.

Contents: Classification and nomenclature of biologically active substances; structure and spatial organization of proteins, nucleic acids, carbohydrates, lipids, low molecular weight bioregulators and antibiotics; methods of analysis, chemical synthesis and biosynthesis of biopolymers; enzymatic catalysis, concepts of enzymes, antibodies; the basic principles of the organization of living matter; characteristic reactions for various classes of biologically active compounds, their properties; properties of biomolecules; application of various classes of biologically active substances
	5
5
	
	
	
	
	v
	v
	v
	v
	
	
	
	
	

	34
	
	ChD  
	 EC
	Biochemistry
	Purpose: Acquisition of knowledge about the structure and properties of chemical compounds that make up living organisms, about the main patterns of biochemical processes and mechanisms for regulating metabolism.

Contents: Biochemistry of proteins, nucleic acids, carbohydrates, lipids, minerals, vitamins and hormones; the essence of chemical transformations occurring in organisms, the mechanisms of their regulation and their role in ensuring the vital activity of the organism. Methods of theoretical and experimental study of living matter. Chemical structure, properties, functional role of biologically significant compounds and the main ways of their change in living organisms, the essence of chemical processes that underlie the life of an organism.
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	35
	
	BD
	EC
	Ecological
chemistry
	Purpose: Formation of students' skills in the transformation of chemical compounds in the environment, forecasting the possible consequences of such changes and making decisions taking into account environmental requirements

Contents: General information about the basic concepts of the material composition of the environment. Tasks of ecodiagnosis and ecoprophylaxis as the basis for the direction of research in environmental chemistry. Global biogeochemical cycles of biogenic and abiogenic chemical elements. Physical and chemical processes occurring in the environment under the influence of anthropogenic activity.

Patterns and factors influencing the processes of distribution of chemicals - pollutants in the environment.
	5
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	36
	
	BD
	EC
	Radiation

chemistry
	Purpose: Formation of knowledge and competencies on the theory of radiation processes occurring in an irradiated medium under the action of ionizing and electromagnetic radiation on a substance for the implementation of useful chemical processes, to have the concept of ionization potential, radiation-chemical synthesis and radiation-chemical reactions.

Contents: Modern ideas about radiation chemistry. Radiation-chemical transformations. Characteristics of various types of radiation - X-ray and α, B, g-radiation, fluxes of corpuscular particles. Physical processes that occur when an ionizing particle passes through a medium. Internal and external emitters. Isotope sources, radiation circuits, sources of α - and B - radiation, particle accelerators, x-ray tubes. Dosimetric systems in radiation chemistry.
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	37
	Module of product Quality, Certification and Monitoring 


	BD
	EC
	Analysis of the quality of products of the gas and oil refining industry
	Purpose: Formation of knowledge about the main provisions of the methods of quality analysis and control of products of the gas and oil refining industry in conditions of wholesale operation, at landfills, manufacturing enterprises and in design research organizations.

Contents: The main types of petroleum products and natural gases, their chemical and physical properties, patterns of environmental expertise in the gas and oil processing industries. Quality indicators and properties of products of the oil refining industry for various types of processing - thermal and catalytic cracking. Conducting tests to determine the composition of petroleum products by physical and chemical methods of analysis on modern instruments and apparatus in a team
	4
4
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	38
	
	BD
	EC
	Environmental chemistry and monitoring
	Purpose: Formation in students of the concepts of monitoring on changes in indicators of chemical sources of environmental impact, environmental measures to ensure self-healing of the natural environment.

Contents: Nature management, properties of the natural environment - ecological, economic, cultural, health. Forms of nature management: general and special, their purpose. Target nature of land use, subsoil use, forest use, water use, use of wildlife. License for nature use. Functions of control over the legality of rational activity and regulation of consumption. The role of authorized state bodies. Limits on nature use, environmental restrictions by territory, norms of limits and their distribution by objects
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	41
	
	BD
	EC
	System of certification of the quality of food and industrial products
	Purpose: The formation of students' concepts and skills of the essence of product quality certification, the principles of certification of the conformity of the quality of food and industrial products.

Contents: The essence of mandatory and voluntary certification. Forms of the certification system: admission, participation, membership. Tasks of certification for quality control of certification products. Objects of certification. Principles, rules, procedure for conducting certification. Tasks of certification bodies: certification, issuance of a certificate and license for a quality mark. Procedure: filing an application for certification, selection and identification of a sample for research, evaluation, issuance of a certificate of conformity. Quality conformity marks., Staffing for issuing a license
	4

4
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	40
	
	BD
	EC
	Basics of Environmental Auditing


	Purpose: Formation of students' concepts of audit - an independent expert review of industrial enterprises or other objects of activity.

Contents: Recommendations for the elimination of comments in accordance with the legal framework. Systematic independent evaluation process of the environmental audit object. Collection and objective evaluation of evidence of compliance with certain types of activities. Measures and conditions of the environmental management system. Information on the requirements of legislation. Environmental audit at enterprises, institutions for certain types of their activities. Evaluation of the effectiveness, completeness and validity of measures taken to protect the environment at the objects of environmental audit
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	41
	Fundamentals of Specialty

Module

	BD
	EC
	Introduction

to the Specialty
	Purpose: Formation of knowledge about the basics of future professional activity, the ability to establish a connection between theoretical material and practice, analyze the meanings of chemistry and expertise for the development of science and technology.

Contents: General characteristics of the profession. List of qualifications and services. Competence requirements for bachelors, learning outcomes in the specialty. Chemical enterprise. Technological indicators, conditions for effective process management, indicators of normality. Theory of chemical technology, fundamentals of thermodynamic analysis of systems. The order of organization of the educational process. The general order of credit technology of education, independent work of students, organization of independent work of students under the guidance of a teacher. The system for monitoring and evaluating the educational achievements of students, the organization of the summer session, the possibility of continuing the education of graduates
	4

   3
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	42
	
	BD
	EC
	Fundamentals

 of Academic Writing
	Purpose: Formation of skills in creating written and oral academic texts. The study of the features of the scientific style of speech, its main genres. Mastering the basic principles of communication in an academic environment.

Content: "Academic writing", its place among other subjects. Analysis of oral and written samples of the "ideal" scientific discourse. Scientific essay and popular science essay. Essay as an educational written work. Experience in creating the text of a research paper: material and bibliography. Literature review. Citation rules. Research method. Methods of registration of scientific work in written and oral form. Experience in the formation of a presentation - a report on the topic of scientific research. Visual representation of data. Logically justified arrangement of the material and its visibility
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	43
	
	BD
	
	Educational practice
	Purpose: Formation of practical skills, general cultural, professional competencies; systematization, generalization and deepening of theoretical knowledge.

Content: Educational practice covers a range of issues related to the basics of organizing scientific research and their methodology, searching, analyzing and summarizing scientific and technical information, with the rules for drawing up a bibliographic list, with the requirements for the language and style of a scientific text, with the design of a research report in accordance with the standards. Organization of excursions to enterprises; consolidation and deepening of theoretical knowledge gained by students in general professional and special disciplines
	1
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	44
	Forensic and Forensic Science Module

	BD
	EC
	Criminalistics and the basics of civil procedure
	Purpose: Formation of knowledge and ideas about forensic science and ensuring effective judicial protection of the constitutional rights and freedoms of citizens.

Contents: Theory and methodology of criminalistics. The concept of forensic identification, objects of identification and their classification. General provisions of forensic technology. Forensic trasology, ballistics and tactics. Goals, objectives and principles of civil justice. The concept of participants in the process, evidence, claim and forms of participation of the prosecutor. The concept and types of procedural terms, types of court costs. Government duty. Judicial fines.
	7

6
	
	
	
	v
	v
	v
	
	
	v
	v
	
	
	

	45
	
	BD
	EC
	Chemical Expertise in Forensics
	Purpose: Formation of knowledge and ideas about practical forensics, solved with the help of special knowledge.

Contents: Chemical examination of alcohol-containing liquids, narcotic drugs, psychotropic substances, their analogues and precursors, medicines, potent drugs, plastics, rubbers, metals, alloys, glass, petroleum products and fuels and lubricants. Fibres, textiles and yarns. Drinking water. Building materials, varnishes and paints.
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	46
	
	ChD
	
	Industrial

practice l
	Purpose: Formation of project and research professional competencies among students. Acquisition of research skills, familiarization with advanced production methods, organization of scientific research.

Content: Organization and implementation of production technologies; gaining experience of independent professional activity; Study of physical and chemical properties of substances; Mastering the basic methods and individual techniques of research work, scientific processing of materials, maintaining scientific documentation, collecting factual material for writing term papers. Implementation of quality control of the work performed; Fulfillment of an individual task, preparation and execution of a report on production practice.
	4
	v
	v
	v
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	47
	
	ChD
	EC
	Forensic

photography and

expertise
	Purpose: Formation of knowledge, skills and abilities in the field of using the means, techniques and methods of photography in the production of investigative actions, operational-search activities and expert research.

Contents: The basis of forensic photography. Methods of capturing photo-video shooting. The use of photography in the conduct of investigative actions and operational-search activities. Theoretical Foundations of Forensic Expertology. Forensic examination as a form of application of special scientific knowledge in legal proceedings. Tasks and types of forensic examination. Procedural issues of appointment and production of expertise
	6

6
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	48
	
	ChD
	EC
	Modern methods of forensic expertise
	Purpose: Formation of knowledge, skills and theoretical foundations of scientific methods used in various forensic examinations.

Contents: The concept of the method of forensic examination. General and private scientific and technical methods. Measuring, microscopic, photographic and physical-technical methods. Special spectral, X-ray, chromatographic and electrochemical research methods. Analytical chemical, radiation methods. Color separation, contrast enhancement (brightness, shadow), luminescence photography in UV and IR rays, microphotography. Methods of DNA analysis and biosensor olfactory method. Examination of human scent traces
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	v
	

	49
	
	ChD
	EC
	
	Purpose: Formation of knowledge and ideas about forensic examination and expert opinion.

Contents: Basic concepts of forensic activities. Tasks, principles of forensic activity. Subjects of forensic activities. Rights and obligations of a forensic expert. Rights and obligations of the head of the forensic examination body. Production and timing of the production of forensic examination. Types of forensic examination. Expert opinion. Features of the production of forensic examination of living persons. Scientific and methodological, information support for forensic activities, professional training and advanced training of forensic experts.
	5

5
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	50
	
	ChD
	EC
	Forensic expertise of documents
	Purpose: Formation of knowledge and ideas about documents and establishing the presence or absence of facts of forgery in documents.

Contents: The concept of handwriting forensic examination. Establishment of a specific executor of the manuscript, signature, digital recording and the establishment of the conditions under which the documents were executed. Determining how the document and its parts are produced. Establishing the fact and method of making changes. Establishing the original content of the document. Compilation of the whole document in its parts. Establishing the prescription and method of producing the document. Restoration of the original content of documents.
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	51
	Research Work
and

Management

Module
	BD
	EC
	Educational and research work of students
	Purpose: Formation of skills in preparing an analytical review for research work and independent choice of ways to improve it.

Contents: The concept of science and research. Classification of scientific research. The main stages of scientific research. Methodological foundations of scientific research. Methodology of experimental research. Methods of physico-chemical analysis used in scientific research. Collection of data for research work. Technical and forensic research of documents. Skills in modeling and conducting thermodynamic, kinetic and applied research. Directions of chemical, forensic and environmental expertise. Description of the structure of the expert opinion.
	6

6
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	v
	
	

	52
	
	BD
	EC
	Fundamentals of Research

	Purpose: Formation of the methodological foundations of scientific research among students, methods for determining its focus and effectiveness, processing and summarizing the results of research work, types of their organization, stages and methods.

Contents: Drawing up plans for the program of scientific research. Methods for selecting and evaluating the topic of scientific research. Organization and types of research work. Scientific direction and problem, their formulation and justification. Requirements for a scientific topic. Institutions processing and disseminating scientific and technical information. Information retrieval tools. Theoretical methodology of research. Deductive, inductive research methods. Analysis and synthesis in theoretical studies.
	
	
	v
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	53
	
	BD
	EC
	Environmental Expertise and Environmental Impact Assessment 
	Purpose: Formation of students' concepts of types and types of economic and other activities that affect the environment, taking into account the assessment system for the state of ecosystems and geosystems. Assessment of environmental risks and environmental damage.

Contents: The concepts of "Environmental control", "Environmental expertise". Law of the Republic of Kazakhstan on environmental expertise. Goals, objectives, principles, objects, subjects and types of environmental expertise. Physico-chemical, biological, legal and economic bases of environmental regulation. Anthropogenic primary and secondary pollution. Direct and indirect human impact on the natural environment. Classification of pollution and the dynamics of their distribution in the atmosphere, water and soil. Sanitary and hygienic regulation. Methods of integrated expert assessment of the impact of production on the natural and human environment
	4

4
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	54
	
	BD
	EC
	Ecotoxicology
	Purpose: Formation in students of the concepts of sources and forms of entry of ecotoxicants into the environment, the patterns of their action on the biological system.

Contents: Historical aspects of formation and development of domestic ecotoxicology. Chemical substances, forms of manifestation of their direct and indirect toxic effects on the ecosystem. The concept of acute and chronic ecotoxicity. Chemical properties of the most common and dangerous ecotoxicants, their characteristics and mechanism of action. Physical and chemical analysis of determining the content of ecotoxicants in the environment. Assessment and management of environmental risk. Ecological regulation in ecotoxicology.
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	55
	Chemical technology and methods of analysis module

	ChD  
	 EC 
	Examination of Explosives
	Purpose: Formation of knowledge, skills and theoretical foundations in the field of composition, chemical properties of explosives, as well as mastering the methods of expert research of explosives
Contents: Application, classification and general concepts of explosives, explosion, explosive devices (VU) and pyrotechnics. Initiating and blasting explosives. Physico-chemical and explosive properties. Pyrotechnic compositions. Methods of physical and chemical examinations and testing of explosives.
	6

6
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	56
	
	ChD
	 EC 
	Chemical examination of fire-hazardous substances
	Purpose: Formation in students of the basic knowledge of the processes of combustion, self-ignition and ignition, the properties of flammable substances and their fire hazard.

Contents: The concept of combustion processes. Heat of combustion, combustion products, combustion temperature range.

  Self-ignition and ignition temperature. Combustion of a mixture of gases and vapors with air. Concentration ignition limits, temperature and pressure during combustion. Combustion of liquids, mixtures of dust with air, solids. Fire hazard of hydrocarbons, organic compounds, IUDs and plastics. Determination of the type and characteristics of burned objects. Chemical examination for the presence of various materials and substances in the fire zone.
	
	
	
	
	
	v
	v
	v
	v
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	57
	
	BD
	EC
	General

Chemical

Technology
	Purpose: Formation of knowledge of the theoretical foundations of general chemical technology, development of ideas about chemical production as a chemical-technological system and instilling skills in calculating the main technical and economic indicators of typical production.

Contents: General concepts of chemical production. Components of chemical production. Criteria for evaluating the effectiveness of chemical technology. The main regularities of the chemical-technological process. Heterogeneous and homogeneous catalysis. Classification and technological properties of catalysts. Chemical reactors. Principles of classification and design of chemical reactors. Typical technologies for chemical production: sulfuric acid, ammonia and nitric acid, styrene, ethanol, oil refining.
	5

5
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	58
	
	BD
	EC
	Basic Technological Processes of Chemical Productions
	Purpose: Formation of knowledge of the theoretical foundations of typical technological processes of chemical industries, instilling skills in calculating and designing chemical-technological apparatuses. 
Contents: Classification of typical technological processes. Theoretical Foundations of Applied Hydraulics. Basic equation of hydrostatics. Hydrodynamic modes of movement of fluids. Navier-Stokes equation. Fundamentals of the theory of similarity. Hydromechanical processes: sedimentation, filtration, centrifugation and fluidization. Mechanical processes: grinding, crushing, classification. Thermal processes and devices. Heat transfer. Basic heat transfer equation. Mass transfer basics. Basic mass transfer equation. Mass transfer processes and apparatuses: absorption, rectification, extraction, adsorption, drying, crystallization. Membrane processes
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	59
	
	ChD
	EC
	Modern physical and chemical methods of analysis
	Purpose: Formation of knowledge and skills in the study of the main methods of physical and chemical analysis, general characteristics and classification.

Contents: Methods for determining the optical properties of a substance. Spectroscopic and diffraction methods. Atomic emission and atomic absorption spectroscopy. Atomic fluorescent and X-ray fluorescent spectral analyses. Methods of electronic spectroscopy. Chromatographic methods Electrochemical methods. Apply modern physical and chemical methods of analysis based on the study of the interaction of fields, radiation or particle flows under certain conditions, with experimental implementation and practice of applying these methods
	6

6
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	60
	
	ChD
	EC
	Methods for studying the composition of natural and waste waters
	Purpose: Formation of knowledge and ideas about the features of the chemical composition and hydrochemical regime of precipitation, river, lake, reservoir and groundwater and the ability to analyze problems in the purification of water resources.

Contents: Chemical analysis of natural waters and assessment of the ecological state of natural and artificial reservoirs. The study of physico-chemical, biological properties of water and modern methods of wastewater treatment. Analysis of waste and natural waters using biological, physical, chemical methods.
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	61
	
	ChD
	EC
	Industrial

practice ІІ
	Purpose: Formation of skills and abilities of conducting independent scientific work, research and experimentation.

Content: Practical application of modern technological processes and equipment, means of mechanization and automation of production, organization of advanced work methods. Mastering the experience of independent professional activity; presentation and interpretation of research results; involvement in the social environment of the enterprise. Ability to work independently and as part of a team formation of readiness for cooperation, decision-making, ability for professional and social adaptation. Requirements for the content and design of the practice report
	6
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	62
	Chemical and environmental examination module
	ChD 
	 EC 
	Examination of Household Chemicals
	Purpose: Formation of students' skills in the classification and nomenclature of household chemicals for examination.

Contents: Chemical composition, properties, purpose of components of synthetic detergents (SMC) and active additives. Surfactants, complexing agents, enzymes, optical brighteners, fragrances. Characteristics of powder, paste, liquid and lump SMS. Formulas for synthetic detergents. Fundamentals of composition and dosing of liquid and bulk components. Quality control of household chemicals by physical and chemical research methods.
	5

5
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	63
	
	BD   
	 EC 
	Chemical examination of organic substances
	Purpose: To form students' knowledge of modern methods for establishing the authenticity and identity of organic substances and their compositions.

Contents: Classification methods of organic substances, the content of the expert opinion and the requirements for it. Fine organic synthesis and main production products. Classification reaction of organic classes. The method of carrying out a drop reaction. Microscopic reaction method. Identification of chemical elements and functional groups of organic substances. Titrimetric analysis of organic substances. Qualitative elemental analysis. Quantitative functional analysis. Physico-chemical methods for establishing fine structures and proving the authenticity of organic substances
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	64
	
	 BD 
	 EC 
	Chemical examination pharmaceutical production goods
	Purpose: Formation of students' knowledge on the properties of pharmaceutical products, the acquisition of skills to determine the authenticity and identity of medicinal substances and their compositions.

Contents: The composition of drugs. Aggregate state of medicinal solid, liquid and gel forms. Inorganic and organoelement drugs. Methods for chemical qualitative and quantitative analysis of drugs using highly sensitive methods for establishing authenticity and good quality in accordance with the State and International Pharmacopoeia. Methods of express analysis for the identification of undesirable impurities in the composition of the medicinal product.
	6

6
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	65
	
	BD
	EC
	Biotechnology of medicines
	Purpose: Formation in students of general ideas about the composition, structure of biologically significant medicinal substances of high molecular weight natural origin, which play an important role in life processes.

Contents: Biotechnological medicines, their characteristics, conditions necessary for biotechnological production. Quality control of medicines. Methods of biotechnology. Competition between traditional and synthetic medicines. Biopharmaceuticals. Skills and features of their quality control by spectroscopy, chromatography and electron microscopy.
	
	
	
	
	v
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	66
	
	 ChD
	 EC 
	Chemical examination of food products

	Purpose: Formation of students' skills on the main indicators of food quality, methodology and coding of food products.

Contents: General information about the production of bread products, Flour and flour products, flour grade, Vegetable and animal oils, cereals, dairy products, confectionery. Dyes, fillers, baking powder. Coffee, cocoa, products of meat-packing plants and wine-vodka. The composition of food products, their nomenclature, physical and chemical indicators. Consumer properties of all types of food products. Methods for assessing their quality, skills and expertise of food products.
	5

5
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	67
	
	ChD 
	 EC
	Chemical examination of industrial materials
	Purpose: Formation of students' skills in the classification and main indicators of the quality of industrial goods, the structure and content of the conclusion of the quality of goods in accordance with procedural legislation

Contents: Evaluation of the quality of the goods. Real and conditional signs of the quality of industrial materials. Full, scientific, specific examination of the goods, examination of the legal name of the goods. The main characteristics of the examination: essence, situation, object, name, document of registration of results. Forensic examination of industrial goods, methods of examination, forms of conclusions, acts of examination. Commodity nomenclature of foreign economic activity. Regulatory support for the examination of industrial goods
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	68
	Module of Acquisition of New Professional Competencies
	BD
	EC
	Subjects on the Additional Educational Program
	Minutes No. 563 dated October 31, 2018 Additional educational program (Minor) (minor) - a set of disciplines and (or) modules and other types of educational work, determined by students for study in order to form additional competencies.
	12
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	69
	Module of Final Certification
	ChD
	HSC
	Pre-degree or Industrial Practice
	Deepening knowledge on production technology, characteristics of raw materials and products; the norms of the technological regime, the consumption of raw materials and materials. Production skills are formed for independent work, data collection for the final qualifying work, initial data for research work. Demonstrate knowledge of the description of the analytical review. Demonstrate skills in analysis, correction of the collected material necessary in the future when performing a thesis or project.
	10
	
	
	v
	
	
	v
	
	
	
	
	v
	
	

	70

	
	ChD
	HSC
	Writing and Defending  a Thesis, a  Graduate work,  or Preparing and Passing  a Comprehensive Exam
	Skills are formed to systematize, consolidate and expand theoretical knowledge and practical skills in the specialty with their application in solving specific scientific, technical, economic and production problems. It demonstrates the mastery of the methodology of scientific research and experimentation in solving the developed problems and issues, the student's readiness for independent work in modern production conditions. Demonstrates skills in the formation and design of the content of the final work (project), presentation and defense of the work (project).
	8
	
	
	v
	
	
	v
	
	
	
	
	v
	v
	


5. SUMMARY TABLE SHOWING THE VOLUME OF DISPUTED LOANS BY EP MODULES

	Course of Study
	Sеmеstr
	Number of mastered modules
	Number of disciplines studied

	Amount of credits KZ
	Total in  hours
	Total credits KZ
	Amount

	
	
	
	OC
	HSC
	EС
	Theoreticalteaching
	Physical  training
	Study practice
	Industrial practice
	Final  attestation
	
	
	Exam
	Gradedpass

	1
	1
	5
	4
	1
	1
	28
	2
	-
	-
	
	900
	30
	5
	1

	
	2
	4
	4
	1
	2
	27
	2
	1
	-
	
	900
	30
	5
	3

	2
	3
	5
	4
	2
	2
	28
	2
	-
	-
	
	900
	30
	6
	2

	
	4
	4
	1
	1
	3
	24
	2
	-
	4
	
	900
	30
	4
	2

	3
	5
	6
	-
	1
	5
	30
	
	-
	
	
	900
	30
	6
	

	
	6
	3
	-
	-
	3
	24
	
	-
	6
	
	900
	30
	3
	1

	4
	7
	3
	-
	-
	4
	21
	
	-
	-
	
	630
	21
	4
	-

	
	8
	4
	-
	-
	4
	21
	
	-
	-
	
	630
	21
	4
	-

	
	9
	1
	
	
	
	
	
	-
	10
	8
	540
	18
	
	1

	Total 
	35
	13
	6
	24
	203
	8
	1
	20
	8
	7200
	240
	37
	10


6 STRATEGIES AND METHODS OF TRAINING, MONITORING AND EVALUATION

	Learning Strategies
	Student-centered learning: the learner is the center of teaching/learning and an active participant in the learning and decision-making process.
Practice-oriented learning: focus on the development of practical skills.

	Teaching methods
	Conducting lectures, seminars, various types of practices:

• application of innovative technologies:

• problem learning;

• case study;

• work in a group and creative groups;

• discussions and dialogues, intellectual games, competitions, quizzes;

• methods of reflection, 

• presentations;
· rational and creative use of 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). Assessment Forms:

· survey in the classroom;

· testing on the topics of the academic discipline;

· test papers;

· • discussions;

· • trainings;

· • colloquia;

· • essays, etc.

Midterm 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:

· exam in the form of testing;

· oral exam;

· a written exam;

· combined exam;

·  protection of practice reports.

Final state certification.


7. EDUCATIONAL AND RESOURCE SUPPORT OF THE EP

	Information Resource Center
	The structure of the EIC includes 6 subscriptions, 16 reading rooms, 2 electronic resource centers (ERC). The basis of the network infrastructure of the EIC is 180 computers with Internet access, 110 workstations, 6 interactive whiteboards, 2 video doubles, 1 video conferencing system, 3 scanners of A-4 format and 3. The software of the EIC is 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 in 24/7 mode via the external link http://articles.ukgu.kz/ru/pps.

Working with catalogs in electronic form. EC consists of 9 databases: "Books", "Articles", "Periodicals", "Proceedings of the teaching staff of SKSU", "Rare Books", "Electronic Fund", "SKSU in Print", "Readers" "SKU".

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 in the EIC subdivisions; through the information network of the university for faculties and departments; remotely on the library website 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-kіtаp", "Kitаp.кz", etc.

For people with special needs and disabilities, the library website has been adapted to the work of visually impaired users.
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