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1. Area of Use 

The current educational program "Ecology" is developed on the basis of Model 

curriculum in the specialty 5B060800-Ecology (from August 16, 2013, № 343  with 

changes from July 5, 2016, № 425) in accordance with international documents in 

higher education and the recommendations of the ECTS Users' Guide, and "Tuning 

Educational Structures in Europe". The program sets the requirements for the content 

of education through the results of training, the volume of training load and the level 

of professional training of undergraduate students. 

The educational program was developed taking into account the comparison of 

the intensity of training load in accordance with the requirements of the Bologna 

Declaration. 

 

2. Normative references 

1. The Law of the Republic of Kazakhstan "On Education" (№319-III from July 

27, 2007 in the edition of the Law of the Republic of Kazakhstan as of 24.10.11 № 

487-IV, with amendments and additions as of July 4, 2018); 

2. The state compulsory standard of higher education, approved by the 

Government of the Republic of Kazakhstan from August 23, 2012 № 1080, with 

changes from May 13, 2016 № 292; 

3. The model curriculum for the specialty 5В060800 - Ecology, approved by order 

of the Minister of Education and Science of the Republic of Kazakhstan dated August 

16, 2013, № 343, with changes from July 5, 2016, № 425; 

4. The Rules for the organization of the educational process on the credit 

technology of education, approved by the Order of the Minister of Education and 

Science of the Republic of Kazakhstan dated April 20, 2011 No. 152; 

5. The National Framework of Qualifications, approved by the Protocol of the 

Republican tripartite commission on social partnership and regulation of social and 

labor relations dated March 16, 2016; 

6. Model curriculum of the cycle of general education disciplines for organizations 

of higher and (or) postgraduate education, approved by Order No. 603 of the Minister 

of Education and Science of the Republic of Kazakhstan dated October 31, 2018; 

7. Guidance on the use of the European Credit Transfer and Accumulation System 

(ECTS), developed as part of the Bologna process and officially published by the 

European Commission in 2009. 

 

3. Basic terms and abbreviations 

In accordance with the Law of the Republic of Kazakhstan "On Education", State 

Compulsory Educational Standard of the Republic of Kazakhstan “Higher Education. 

Bachelor's program. Basic Regulations” № 292 (from May 13, 2016) and “The system 

of coding of higher and post-graduate education”, international documents in the field 

of education, the European system of transfer and accumulation of credits (European 

Credit Transfer System), the following main terms and definitions were used in this 

document: 
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education – a continuous process of upbringing and education, carried out for the 

purposes of moral, intellectual, cultural, physical development and the formation of 

professional competence; 

bachelor's program – higher education, educational programs of which are aimed 

at training personnel with the award of a bachelor's degree in the relevant specialty; 
bachelor – the degree awarded to persons who have mastered the educational 

programs of higher education; 

educational program (EP) – a single complex of basic characteristics of 

education, including the goals, results and content of education, the organization of the 

educational process, the approaches and methods for their implementation, the criteria 

for assessing the learning outcomes; 

student-centered learning – an approach to learning, characterized by innovative 

teaching methods, with the aim of facilitating learning through communication of the 

teacher and the student; 

competences – the ability of students to the practical application of acquired in 

the process of learning knowledge, abilities and skills in professional activities; 

professional competences – knowledge, abilities and skills necessary for the 

effective implementation of professional activities; 

descriptors – a description of the level and amount of knowledge, abilities, skills 

and competencies acquired by the students upon completion of the educational 

program of the appropriate level of higher and postgraduate education; descriptors are 

based on the learning outcomes, the formed competencies, as well as the total number 

of credits; 

learning outcomes – the confirmed by the assessment amount of knowledge, 

abilities and skills, acquired and demonstrated by students after mastering of the 

educational program, and the formed values and attitudes; 

credit technology of education – training based on the selection and self-planning 

by the students of the sequence of studying disciplines with the accumulation of 

academic credits; 

academic credit – a unified unit of measurement of the volume of scientific and 

(or) educational work (load) of the student and (or) teacher; 

standard curriculum (SC) – a training document developed on the basis of the 

qualifier of specialties of higher and postgraduate education of the Republic of 

Kazakhstan and SGCES, regulating the structure and volume of the educational 

program by the cycles of disciplines, indicating the list of the credits minimum amount 

for the disciplines of obligatory component and all types of practices, the final 

certification, approved by the authorized body in the field of education; 

obligatory component (OC) – a list of academic disciplines and the corresponding 

minimum amounts of credits established by the standard curriculum and studied by the 

students on a mandatory basis under the educational program; 

elective disciplines – the academic disciplines that are a elective component 

within the framework of the established credits and introduced by the educational 

organizations, reflecting the individual training of the student, taking into account the 

specifics of social and economic development and the needs of a particular region, the 
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developed scientific schools of the higher educational institution; 

curriculum – a document regulating the list, consistency, volume (labor intensity) 

of academic subjects, academic disciplines and (or) modules, professional practice, 

other types of educational activities of students of the appropriate level of education 

and forms of control; 

module – a course system in which each course corresponds to an equal number 

of credits or a multiple of it; 

prerequisites – disciplines containing the knowledge, abilities and skills 

necessary to master the discipline under study; 

postrequisites – disciplines for the study of which requires knowledge, abilities 

and skills acquired at the end of the study of this discipline;  

working curriculum (WC) – a training document developed by an educational 

organization independently on the basis of a standard curriculum of a specialty and 

individual curricula of students; 

intermediate certification of the students – a procedure conducted to assess the 

quality of students mastering the content of the part or all volume of one academic 

subject, one academic discipline and (or) module, as well as the professional modules 

within one qualification after completing their study; 

final attestation of the students – a procedure carried out to determine the degree 

of their mastering the volume of subjects, the educational disciplines and (or) modules 

stipulated by the state general compulsory standard of the corresponding level of 

education; 

assessment methods – a full range of written, oral and practical tests/exams, 

projects, presentations, presentations and portfolios, which are used to assess student 

progress and confirm the achievement of learning outcomes for the educational 

component (unit/module); 

assessment criteria – a description of what a student should be able to do and at 

what level in order to demonstrate the achievement of the learning outcome; 

academic mobility – moving of the students or research teachers to study or 

conduct research for a specific academic period (semester or academic year) to another 

organization of higher and (or) postgraduate education (domestically or abroad) with 

mandatory recalculation of mastered curricula, disciplines in the form of academic 

credits in their own organization of higher and (or) postgraduate education or for 

continuing their studies in another organization of higher and (or) postgraduate 

education;  

coding system – a complex of methods and coding rules for classification groups 

and objects of classification of a given set; 

European Credit Transfer and Accumulation System (ECTS) – a student-centered 

system for the accumulation and transfer of credit based on the principle of 

transparency in the processes of study, teaching and evaluation. 

In addition, the following abbreviations apply: 

GED – general educational disciplines; 

BD – basic disciplines; 

PD – profile disciplines; 
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OC – obligatory component; 

EC – elective component; 

EEEA – external evaluation of educational achievements; 

SSS – self-study of students; 

SSST – self-study of students under the teacher guidance. 
 

4. Basic Provisions 

4.1 Educational activity at the university is carried out by the credit technology of 

education on the basis of a student-oriented approach, in which the results of training 

and competence play the main role and become the main result of the educational 

process for a learner. 

4.2 The educational program for the specialty "Ecology" was developed in 

accordance with the State Compulsory Educational Standard of the Republic of 

Kazakhstan, the National Qualifications Framework and is coordinated with the 

Dublin descriptors and the European Qualifications Framework. The educational 

program is focused on the result of training. 

4.3 The main intensive factor in the development of post-industrial society is 

human capital, the most in-demand and valuable qualities of which are the level of 

education, professionalism, learnability and creative approach to activities. In this 

regard, the task of training relevant personnel for an innovative economy is becoming 

one of the main tasks of Kazakhstan's education. For the successful implementation of 

the task, an educational technology is proposed using design-oriented (design-targeted) 

teaching methods. The model of project-oriented learning is aimed at shaping creative 

thinking, as well as at developing certain work skills. 

In the educational program “Ecology”, the model of project-oriented learning is 

considered as a variant of constructing an individual educational trajectory of a student 

within the framework of the main educational program. Project-oriented learning can 

be: individual, group, international, interdisciplinary, non-disciplinary. Students 

choose projects according to their own interests. 

The following innovative teaching methods are used in the educational process: 

 Small group work (team) is a joint activity of students in a group under the 

leadership of a leader, aimed at solving a common task by creatively combining the 

results of individual work of team members with the division of powers and 

responsibilities. 

 Project technology - individual or collective activities for the selection, 

distribution and systematization of material on a particular topic, as a result of which a 

project is compiled. 

 Case study analysis - analysis of real problem situations that took place in the 

relevant field of professional activity, and the search for options for the best solutions. 

 Role-playing and business games - role-playing imitation of real professional 

activity by students with the performance of the functions of specialists at various 

workplaces. 
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 Modular training - the use of knowledge in the form of: a) individual modules, 

autonomous parts of the course, integrated with other parts of the course; b) blocks of 

interrelated courses that can be studied independently of another block of disciplines. 

 Contextual learning is the motivation of students to learn by identifying the links 

between specific knowledge and its application. 

 The development of critical thinking is an educational activity aimed at 

developing in students a rational, reflective thinking capable of advancing new ideas 

and seeing new opportunities. 

 Problem-based learning - encouraging students to independently acquire the 

knowledge necessary to solve a specific problem. 

 Individual training - the student builds his own educational trajectory based on 

the formation of an individual educational program, taking into account the interest of 

the student. 

 Advance independent work - the study of new material by students before 

studying it in the classroom. 

 Interdisciplinary training - the use of knowledge from different areas, their 

grouping and concentration in the context of the problem being solved. 

 Learning based on experience - enhancing the student's cognitive activity by 

associating their own experience with the subject of study. 

 Information and communication technologies - training in an electronic 

educational environment in order to expand access to educational resources 

(theoretically, to unlimited volume and access speed), to increase contact interaction 

with the teacher, to build individual training trajectories and to objectively monitor and 

monitor students' knowledge. 

4.4 In the process of developing an educational program in the specialty 

“Ecology”, foreign and domestic specialists and employers were involved. 

4.5 Priority directions for developing an educational program in the specialty 

"Ecology" are: 

 programs within the framework of the President's Addresses to the Nation of 

Kazakhstan, including the Address "The Third Modernization of Kazakhstan: 

Global Competitiveness"; 

 interdisciplinary programs; 

 educational programs in English; 

 joint educational programs with foreign partner universities; 

 professional programs by request of employers 

 programs that use distance education technologies, including supplementary 

education programs. 

4.6 The educational program is designed to ensure the high quality of 

professional education in meteorology in accordance with the highest academic 

standards in the educational world. 

The educational program “Ecology” focuses on the global nature and the 

paramount importance of solving environmental problems for Kazakhstan and the 

entire world community in the 21st century in accordance with the Sustainable 
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Development Goals adopted by the Paris Agreement in 2015. Modern environmental 

education is an interdisciplinary system of knowledge in the field of fundamental and 

applied environmental problems, aimed at acquiring students of practical skills and 

competencies to comprehensively address issues of environmental management and 

sustainable development at the national and global levels. 

At the same time, the increasing internationalization of the labor market makes 

demands for the quickest integration of Kazakhstan's environmental education into the 

international educational system, contributing to the improvement of the professional 

competitiveness of graduates, their multilingual and cultural adaptation. 

The program has theoretical and practical components. Terms of training: 4 years. 

Form of training: full-time. During the period of study, a student takes at least 154 

credits, of which theoretical training – 131 credits, professional practice – 12 credits, 

physical training – 8 credits and final examination - 3 credits. 

The degree awarded after completion of the program is Bachelor of Science in the 

specialty "5B060800- Ecology". 

 

5. Code and name of the specialty 

The code of the specialty is 5В060800-Ecology. In accordance with the Classifier 

of specialties of higher and postgraduate education in the Republic of Kazakhstan, this 

educational program belongs to the section Natural sciences. 

In the National Classifier of the Republic of Kazakhstan (NK RK 01-2017 

Classifier of occupations), ecologists have the code 5В060800 and refer to specialists-

professionals in the field of Natural sciences. 

 

6. The qualification level according to the International Standard 

Classification of Education  

This educational program corresponds to the level of ISCED 6, which do not 

require preliminary completion of other programs and is classified as first-degree 

program. The direction of preparation is Bachelor's degree. Duration of training - 4 

years. 

According to the International Standard Classification of Education (ISCED 

2011), this educational program belongs to the following field of education: 

 

05 Natural 

sciences, 

mathematics 

and 

statistics 

052 Environment 

0521 Environmental Sciences 

Chemistry, physics, biology, geography and other related subjects. 

 

7. Goals of the Educational program 

The educational program is focused on the training of highly qualified specialists 

in the field of meteorology, possessing certain knowledge and competencies that are in 

demand on the labor market. 

The objectives of the educational program are: 
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 formation of the national model of continuous education integrated into the 

world educational space by comparison with foreign educational programs that meet 

the needs of the individual and society in specialty 5В060800 – Ecology 

  creating conditions for the development of creative potential, initiative and 

innovation; 

 obtaining knowledge on the basic disciplines of environmental science with the 

subsequent conscious choice of professional elective disciplines 

 acquisition of practical skills required for a bachelor-ecologist during the 

period of training and internships; 

 formation of competitiveness of graduates in the labor market;  

 acquisition of a complex of knowledge that is the basis for this profession, 

skills and abilities to be able navigate in the flow of information and gaining new 

knowledge for continuing education in the Master's and PhD programs.  

 

8. Sphere of professional activity of a specialty 

Bachelor in the field of training in the specialty "5B060800 - Ecology" is 

preparing for the following types of professional activity: 

- scientific and research; 

- industrial and technological; 

- service and maintenance; 

- administrative and management; 

- design. 

The bachelor's program is formed by the organization depending on the types of 

educational activity and the requirements for the results of the development of an 

educational program oriented to research, production and technological types of 

professional activity. 

The sphere of professional activity of the bachelor in the specialty 5В060800 - 

Ecology is: 

 RK bodies for environmental monitoring; 

 Divisions of RSE "Kazhydromet"; 

 Environmental protection and nature management bodies; 

 Academic and research institutions related to environmental studies; 

 Organizations, institutions and enterprises associated with works in the field of 

environmental management; 

 Academic and scientific research institutes associated with the study of the 

atmosphere and its interaction with the ocean; 

 Organizations, institutions and enterprises associated with changing weather and 

climate; 

 Design, survey, research institutes, offices, firms, etc. various forms of 

ownership, depending on their activities from the state of the environment; 

 Institutions of higher and secondary special education. 
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9. Directions of professional activity 

Types of economic activities for GCEA (General Classifier of Economic 

Activities), in which Graduates on the specialty 5В060800 - Ecology are  

demanded. 

01 Crop and livestock production, hunting and rendering of services in these 

spheres 

10 Manufacture of food products 

36.00.0 Collection, processing and distribution of water 

37.00.0 Sewage system 

38.1 Waste collection 

38.12.0 Collection of hazardous waste 

38.2 Waste treatment and disposal 

38.21.0 Treatment and disposal of non-hazardous waste 

38.22.0 Treatment of hazardous waste 

38.3 Waste reduce 

38.32 Disposal of sorted materials 

38.32.1 Processing of waste and scrap of ferrous metals 

38.32.2 Processing of non-ferrous metals scrap and scrap 

38.32.3 Processing of non-metallic waste 

41.10.0 Development of construction projects 

42.91.0 Construction of water structures 

65.12 Damage insurance 

66.21 Risk and damage assessment 

71.20 Technical testing and analysis 

71.20.1 Activity of sanitary-epidemiological institutions 

84.11.1 Activities of republican government bodies 

84.12.0 Regulation of the activities of institutions providing medical care, 

education, cultural services and other social services, except of social security 

85.31.0 Basic and general secondary education 

91.04 Activities of Botanical Gardens, Zoos and Reserves 

94.11.0 Activities of commercial and business organizations 

94.99.0 Activities of other public organizations not included in other groups. 

 

10. Competencies of a specialist 

The ecologist should have general cultural (GCC) and professional (PC) 

competencies 

Competence 

code 
Description of the competence 

GCC-1 understand of the main stages of the modern history of the 

progressive development of the statehood of Kazakhstan in the 

context of the world and Eurasian historical process; 

GCC -2 interpret and creatively use scientific, historical and philosophical 

knowledge to summarize the success factors of the Kazakhstan 

development model on the way to an established state - the Republic 
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of Kazakhstan; 

GCC -3 use of linguistic and cultural linguistic knowledge for solving 

communication problems in a multilingual and multicultural society 

of the Republic of Kazakhstan and in the international arena; 

GCC -4 understand of social and ethical values based on social and legal 

norms and tolerance to various cultural and confessional traditions; 

GCC -5 understand of the basic laws of the functioning and development of 

nature and society, the ability to adequately navigate in various socio-

economic, political and emergency situations; 

GCC -6 to be able to perceive, analyze, synthesize information, set goals and 

choose ways to achieve them; 

GCC -7 to willingness to cooperate with colleagues, work in a team; 

GCC -8 use information and communication technologies in professional 

activities; 

GCC-9 search for information necessary for the effective performance of 

professional tasks; 

PC -1 understand environmental terminology and nomenclature; 

PC -2 apply knowledge of the nature of the main physico-chemical 

processes occurring in the atmosphere, hydrosphere and lithosphere; 

PC -3 describe the main stages of the evolution of the biosphere and its 

specific features; the main links of the small biological and large 

geological cycles of substances; 

PC -4 applicate of principles and goals of sustainable development to solve 

situations of global, regional and local levels; 

PC -5 understand the basic principles of the system of state regulation in the 

field of ecology and use legal documents in professional activities; 

PC -6 explain ways to reduce human impact, leading to climate change and 

the destruction of the ozone layer of the Earth; 

PC -7 organize a rational ecological observation network and monitor the 

quality of work of the network of ecoposts; 

PC -8 to monitor the biosphere using innovative methods such as: satellite 

observations, GIS technology, bioindication, biotesting, ecostatistical 

analysis and others; 

PC -9 use the fundamentals of industrial ecology, solve problems in this 

area, as well as apply the obtained theoretical knowledge in applied 

ecology; 

PC -10 develop practical recommendations for the preservation of the natural 

environment, taking into account the ecological design of cities, 

industrial enterprises; 

PC -11 analyze environmental and socio-economic problems using the 

methods of system analysis and mathematical modeling in solving 

professional problems; 

PC -12 to determine the factors of desertification, the optimal parameters of 

fertility, using studies of the hydrological, physicochemical, 



14 

 

biological and other properties of the soil for the selection of optimal 

methods of remediation; 

PC -13 apply geosystem analysis and bio-geographic data to assess resource 

potential, environmental management and biodiversity conservation; 

PC -14 to assess the quality of the environment and to own modern methods 

of waste management, using sanitary and hygienic and production 

standards; 

PC -15 carry out calculations to assess the levels of hazardous environmental 

factors, develop integrated programs for environmental safety; 

PC -16 apply regulatory documents when conducting an environmental 

impact assessment, environmental impact assessment and auditing, 

assess the level of preparation of management systems for 

certification for compliance with the requirements of ISO series 

standards; 

PC -17 identify ways and means of reducing environmental risk to an 

acceptable level, basic measures to eliminate the consequences of 

accidents and disasters; 

PC -18 to explain the possible ways of contamination of food raw materials 

and food products with chemical and biological xenobiotics and their 

influence on the human body; 

PC -19 analyze the ecological situation and introduce a “green economy” in 

the enterprise, using the methods of: resource, energy saving, rational 

water consumption and the use of alternative energy sources; 

PC -20 justify the use of ecosystem services for providing people with 

material goods and resources, managing diseases and climate, 

providing recreational, cultural and spiritual benefits; 

PC -21 use the methods of organization and planning of scientific research, 

the search for scientific information, the principles for determining 

the permissible errors of laboratory experiments; 

PC -22 preparation of scientific and technical documentation. 

 

11. Learning outcomes focused on the Dublin descriptors 

Upon completion of this educational program, it is expected that students will be 

able to: 

Cognitive competencies: 

A1. Understand the main stages of the modern history of Kazakhstan; 

A2. Interpret the basic concepts and laws of physics, chemistry, mathematics; 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

Functional competencies: 

B1. Use linguistic and cultural linguistic knowledge, information and 

communication technologies in their professional activities; 

B2. Master the methods of collecting and statistical analysis of environmental 

information; computer literacy; 
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B3. Apply this knowledge to solve scientific and applied problems in the field of 

ecology and environmental management; 

B4. Use the procedures of rationing, certification, auditing, licensing, 

examination, analysis of calculations of environmental risk and damage when 

conducting an environmental impact assessment and predicting the consequences of 

human impact on the ecosystem; 

B5. Conduct laboratory and field research, evaluate the accuracy and reliability of 

experimental results. 

System Competencies: 

C1. Conduct an experiment using physicochemical methods to assess the state of 

Environment; 

C2. Predict ecosystem adaptation to climate change with the goal of integrated 

management of natural resources; 

C3. To critically evaluate world experience in the field of energy and resource 

saving and monitor the implementation of established standards for environmental 

management. 

Social (communicative) competence: 

D1. To be ready for independent creative activity, cooperation, to use practical 

skills that ensure the preservation and strengthening of health, the development and 

improvement of psychophysical abilities and qualities. 

 

12. The ratio of the expected learning outcomes of training methods and 

assessment in the formation of competence 

 

Learning outcomes for each EP module (in accordance with the Manual on the 

description of learning outcomes).  

Social and Humanitarian 

Module 

Upon successful completion of this module, students 

should be able to: 

1. understand the main stages of the modern 

history of economic development of Kazakhstan; 

2. form critical judgments in the study of the 

diverse socio-political and economic phenomena of 

modernity; 

3. analyze the realities of the socio-political and 

economic life of society; 

4. operate with special philosophical terminology 

and categorical-conceptual apparatus of philosophy; 

5. logically express their thoughts on the studied 

philosophical issues; 

6. form their own ideological position on various 

problems of philosophy; 

7. - be able to freely interpret and creatively use 

scientific, historical and philosophical knowledge to 

analyze the factors of development of the Kazakhstan 
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model of society and economy. 

Instrumental Module Upon successful completion of this module, students 

should be able to: 

1. competently use linguistic and cultural linguistic 

knowledge for solving communication problems in a 

multilingual and multicultural society of the Republic 

of Kazakhstan and in the international arena; 

2. build an oral and written statement in different 

communicative situations, to understand and analyze 

the structural and semantic organization of a scientific 

text; 

3. perform various text operations: describe, 

summarize information; 

4. search for information necessary for the 

effective performance of professional tasks; 

5. apply information and communication 

technologies in professional activities; 

6. - use information and communication 

technologies in scientific and practical activities, self-

education and the achievement of other goals. 

ELECTIVE COMPONENT 

«Human and 

Environment» Module 

Upon successful completion of this module, students 

should be able to: 

1. understand the basic ideas and concepts of 

ecology and sustainable development; 

2. explain the basic principles and rules for the 

safety of human life; 

3. interpret the global challenges of our time in 

order to preserve the ecological balance and ensure 

the environmental safety of the environment; 

4. predict emergencies and their consequences; 

5. use information about the main methods, means 

and methods of individual and collective protection in 

emergency situations; 

6. organize rescue operations in emergency 

situations of various kinds. 

Geography Module Upon successful completion of this module, students 

should be able to: 

1. understand the economy of Kazakhstan, the 

state system, the economy of Kazakhstan from 

antiquity to sovereignty; 
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2. explain the demographic policy, labor resources 

and the main problems of the population of the 

Republic of Kazakhstan; 

3. analyze economic and geographical 

information, use theoretical knowledge in practice; 

4. economic valuation of natural resources; 

5. apply the cartographic method in geographic 

research; 

6. anticipate the environmental consequences of 

the influence of anthropogenesis on geosystems. 

Social and Political 

Knowledge Module 
Upon successful completion of this module, students 

should be able to: 

1. distinguish between the terminological 

apparatus and the main provisions of theoretical and 

applied political science; 

2. apply acquired knowledge and skills in the 

study of professional disciplines, in practical 

professional activities, in conducting sociological 

research; 

3. develop a program of sociological (marketing) 

research, tools, analyze the results obtained; 

4. perform analytical and organizational work in 

the preparation of concepts, plans, schedules and 

implementation of advertising campaigns; 

5. use the technology of sociological research; 

6. apply the technology of marketing research. 

Cultural heritage and 

interpersonal 

Communication Module  

Upon successful completion of this module, students 

should be able to: 

1. be able to speak publicly in various genres of 

modern oratory, correctly use the normative potential 

of the language, own the culture of the dispute; 

2. understand the basic interrelations of the culture 

of speech and language communication, ideas and 

positions in this area; 

3. relying on samples of speeches given by various 

dictionaries, mass media, to be able to reproduce 

expressive speech, using knowledge of the laws of 

logic, rules of conduct of polemists, to be able to 

defend their position correctly and convincingly 

4. understand the basics of interpersonal 

communication, barriers of interpersonal 

communication and ways to overcome them, the 

specifics of business communication in various groups 

and situations, the rules and modern technologies of 
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effective communication, their capabilities and 

limitations in the field of communication; 

5. recognize the non-verbal behavior of the 

communication partners; analyze communication 

processes, navigate in a variety of communication 

technologies, adapt to different sociocultural realities, 

show tolerance for national, cultural and religious 

differences; 

6. operate with the basic technologies of effective 

communication, methods of discussion and 

controversy, the skills of building constructive 

communication and the ability to develop themselves in 

the field of communication. 

CORE DISCIPLINES 
OBLIGATORY COMPONENT (OC) 

Environmental and 

Natural Sciences Module 
Upon successful completion of this module, students 

should be able to: 

1. understand the conditions and mechanisms of 

biogeochemical cycles; 

2. analyze the causes of global environmental 

problems and the impact of harmful environmental 

factors on human health; 

3. be able to explain the chemical composition of 

the atmosphere, hydrosphere, lithosphere; 

4. conduct an ecological-chemical experiment to 

determine some normalized components of the 

environment; 

5. possess modern methods of physicochemical 

analysis: thin layer and gas chromatography, 

electrophotocolorimetry, spectrophotometer, and etc. 

6. predict environmental quality changes based on 

experimental data. 

Biosphere Ecology 

Module 
Upon successful completion of this module, students 

should be able to: 

1. describe the structure of the biota components 

according to the characteristics of the biogeographical 

classification; 

2. determine the systematic affiliation of 

representatives of taxa of the largest ranks of plants 

and animals; 

3. to justify the impact of environmental factors on 

soil formation processes and the formation of fertility 

in natural and climatic zones; 

4. determine the optimal parameters of fertility, 
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using data from research methods of physical, 

hydrological, chemical, physicochemical, biological 

and other properties of various types of soil; 

5. explain the causes of soil degradation associated 

with natural and anthropogenic impacts and describe 

the measures applied for their restoration and 

protection. 

Professional Language 

Module 
Upon successful completion of this module, students 

should be able to: 

1. use language knowledge to solve professional 

problems; 

2. use scientific terminology in the specialty; 

3. write scientific articles and participate in 

scientific discussions in Kazakh / Russian / foreign 

language; 

4. adequately build communication in 

professionally significant situations; 

5. understand authentic oral texts of a monological 

and dialogical nature in the form of a message, lecture, 

interview, conversation, discussion; 

6. deliver reports, presentations, presentations, 

reviews on various professional topics. 

ELECTIVE COMPONENT (EC) 
Core disciplines of the educational program 
STEM Module Upon successful completion of this module, students 

should be able to: 

1. understand the physical phenomena and laws of 

the physics of open systems to explain the processes 

of matter and energy exchange in ecosystems; 

2. explain mathematical methods for processing 

information (data) and be able to apply them in 

practice; 

3. analyze socio-economic problems and processes 

using the methods of system analysis and 

mathematical modeling in solving professional 

problems; 

4. use databases for working with spatial data and 

GIS; 

5. apply GIS - technology to solve problems in the 

field of ecology. 

Sustainable Development 

and Environmental 

Security Module  

Upon successful completion of this module, students 

should be able to: 

1. interpret natural and anthropogenic 

environmental processes in the environment and 
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possible ways to regulate them; 

2. use the conceptual apparatus on environmental 

safety in practice; 

3. to assess rehabilitation measures in the areas of 

ecological disaster, in the regions of water resources 

pollution and in the air basin; 

4. evaluate activities to reduce the accumulation of 

industrial and household waste in order to prevent 

natural and man-made emergencies; 

5. demonstrate the knowledge gained about the 

principles and methods of organizing and planning 

research; various search systems for scientific 

information; principles for determining the 

permissible errors of laboratory research results and 

their understanding. 

Applied Ecology Module Upon successful completion of this module, students 

should be able to: 

1. reveal the general laws of production processes; 

2. assess the main industrial methods of processing 

and use of industrial and consumer waste, the disposal 

and disposal of hazardous industrial waste; 

3. carry out calculations to assess the levels of 

hazardous and harmful factors of the habitat, to 

develop comprehensive programs of environmental 

protection; 

4. interpret the toxicological significance of 

various industrial and domestic wastes, as well as 

explain the mechanisms of action of the main types of 

poisons and their classification; 

5. be able to identify toxic substances in biological 

materials, water, air, food, drugs. 

Environmental 

Management Module 
Upon successful completion of this module, students 

should be able to: 

1. interpret the organizational and methodological 

basis of the procedure for environmental impact 

assessment; 

2. have information on major pollutants and 

quality indicators of environmental components; 

3. determine the nature, principles and procedures 

of environmental impact assessment and auditing; 

4. differentiate and apply methods for 

environmental impact assessment and environmental 

auditing using regulatory documentation; 

5. to assess the level of preparation of management 
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systems for certification for compliance with the 

requirements of ISO series standards. 

Environmental 

Regulation Module 
Upon successful completion of this module, students 

should be able to: 

1. develop the environmental policy of the 

enterprise in accordance with the requirements of 

international and national regulatory documents 

(standards ISO 14001, EMAS, EU Directives, national 

standards); 

2. understand the mechanism of environmental 

regulation and environmental quality management 

system in the context of the transition of Kazakhstan 

to sustainable development; 

3. use environmental management techniques, 

such as: administrative, economic and market; 

4. calculate payments for the use of natural 

resources; 

5. calculate the economic damage from 

environmental pollution. 

Human Ecology Module Upon successful completion of this module, students 

should be able to: 

1. understand the ecology of public health and 

nutrition, the impact of natural and man-made 

environment on human health; 

2. to explain the ways of contamination of food 

raw materials and food products with chemical and 

biological xenobiotics and their influence on the 

human body; 

3. own standard methods of food safety control; 

4. predict the environmental consequences of 

human activities on the environment and human 

health; 

5. identify ways and means of reducing 

environmental risk to an acceptable level, basic 

measures to eliminate the consequences of accidents 

and disasters. 

Environmental Policy 

Module 
Upon successful completion of this module, students 

should be able to: 

1. understand the basic principles of the system of 

state regulation in the field of ecology; 

2. use the environmental code, legislative 

documents in their professional activities; 

3. analyze the situation associated with the impact 

of industrial enterprises on the environment in order to 
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improve its condition. 

4. understand the main problems of anthropogenic 

pollution of the environment and depletion of 

traditional energy resources, analyze the tasks and 

measures to ensure the "green economy"; 

5. apply methods of resource saving and energy 

efficiency, such as low-waste technologies, recycling, 

recycling, economical, reuse, replacement of some 

energy sources with other (diode, luminescent, sensor 

technologies), bio-and nanomaterials, biogas 

production, biodiesel and others. 

MAJOR DISCIPLINES (MD) 
OBLIGATORY COMPONENT (OC) 

Ecology of Geosystems 

Module 
Upon successful completion of this module, students 

should be able to: 

1. apply an integrated landscape approach to 

studying the effects of natural and man-made 

disasters; 

2. to characterize priority pollutants, chemical 

mutagenic, carcinogenic factors of the environment, to 

interpret the rationing of discharges and emissions of 

pollutants; 

3. apply the methods of organizing a network of 

observations of air pollution, natural waters, soil cover 

and the principles of their implementation; 

4. perform monitoring using innovative methods 

such as: satellite observations, GIS technology, 

bioindication, bioassay, acoustic control, ecostatistical 

analysis and others; 

5. carry out processing of environmental 

monitoring data by methods of computational and 

mathematical biology, mathematical modeling, 

information technologies. 

ELECTIVE COMPONENT (EC) 
Integrated Ecosystem 

Management  Module 
Upon successful completion of this module, students 

should be able to: 

1. to explain the causes of global environmental 

problems, the effects of climate change and its impact 

on the land and water resources of the planet; 

2. assess water resources, calculate the water 

balance of the water basins of the Republic of 

Kazakhstan; 

3. systematize information in the field of 

conservation of water, land and biosphere resources; 



23 

 

4. carry out environmental and economic expertise 

of investment programs, schemes and land 

management projects based on cadastre and land 

management data; 

5. use the methods and methods of reclamation 

and rehabilitation of technologically polluted 

territories; 

6. carry out an environmental impact assessment 

of land-use projects. 

Applied Green 

Economy Module 

Upon successful completion of this module, students 

should be able to: 

1. interpret the main technological processes of 

energy production from alternative sources; 

2. describe the characteristics of production and 

consumption wastes; 

3. apply modern methods of waste disposal, 

depending on their nature, such as: disposal, thermal 

processing, pyrolysis, etc .; 

4. be able to simulate technological processes for 

the processing, disposal and disposal of solid and 

liquid waste; 

5. summarize the global experience in the 

creation and use of green technologies in Kazakhstan 

such as: fuel cells, lithium-air batteries, smart power 

grids of the first generation, tidal turbines, space solar 

power. 

Sustainable Land Use  

Module  

Upon successful completion of this module, students 

should be able to: 

1. explain the main signs of disturbed land, 

changes in the properties and modes of soil processes; 

2. in practice, apply the provisions of legislation 

regulating environmental activities; 

3. choose measures for the restoration of disturbed 

lands using a set of technical and land reclamation 

works; 

4. understand the basics of urbanization processes, 

apply the methods of urban design, urban (urban 

planning) policy and district planning; 

5. use research methods of hydrological, 

physicochemical, biological and other soil properties. 

Sustainable Nature Use 

Module 
Upon successful completion of this module, students 

should be able to: 

1. assess the environmental risks of enterprises, 

determine ways and means of reducing environmental 
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risks to an acceptable level; 

2. calculate payments for the use of natural 

resources and the negative impact on the environment; 

3. assess the resource availability and natural 

resource potential of the territory; 

4. conduct a quantitative and qualitative 

assessment of natural and man-made risks; 

5. apply geosystem analysis to assess 

environmental management and biodiversity 

conservation. 

Adaptation to climate 

change Module 

Upon successful completion of this module, students 

should be able to: 

1. identify uncertainties associated with the 

complexity of the climate system; 

2. understand the manifestations of the 

anthropogenic factor in heat, electric, magnetic and 

light phenomena; 

3. assess the effects of climate change in climate-

dependent industries and argue their view on 

measures to reduce the vulnerability of ecosystems; 

4. process and analyze experimental data when 

creating an EIA using mathematical programs, 

5. analyze the physical processes in the 

atmosphere, hydrosphere and lithosphere and the 

influence of human activity on them. 

Environmental 

protection Module 

Upon successful completion of this module, students 

should be able to: 

1. understand the mechanisms for creating natural 

biosphere reserves in accordance with the principles of 

the UNESCO program “Man and the Biosphere”, UN 

conventions. 

2. argue the current state and trends in biological 

and socio-economic mechanisms for the conservation 

of biodiversity based on the principles of sustainable 

development 

3. apply the Millennium Assessment method in 

determining the value of ecosystem services; 

4. apply mathematical modeling methods for 

solving design problems with various types of 

environmental design; 

5. make an environmental assessment and develop 

environmental projects of industrial enterprises, cities, 

specially protected natural territories. 

Physical Training Upon successful completion of this module, students 
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Module  should be able to: 

1. use in life practical skills and abilities ensuring 

the preservation and strengthening of health, 

development and improvement of psychophysical 

abilities and qualities; 

2. independently maintain and develop basic 

physical qualities in the process of exercising; 

3. use methods and means of physical culture to 

ensure full social and professional activities; 

4. assess the current state of physical culture and 

sports in the world; 

5. adhere to a healthy lifestyle. 

Professional practice 

module 

Upon successful completion of this module, students 

should be able to: 

1. apply methods of field gathering (samples for 

chemical analysis, samples of soil and soils, 

herbariums, etc.) for processing, analysis and 

synthesis of field and laboratory (cameral) sources of 

environmental information; 

2. perform work on the description, diagnosis of 

soils, phytocenoses, determine in the field the 

mechanical composition of the soil; 

3. collect statistical material, use technological 

information in the work, compile cartographic 

material, build soil, profile, draw up a report; 

4. conduct independent research based on the use 

of analytical information obtained at a particular 

enterprise; 

5. use the skills of collecting, organizing and 

synthesizing the collected material to perform the 

thesis; 

6. formulate conclusions on the work that 

determine the scientific novelty and practical value; 

7. perform labor operations in the framework of 

the functional duties of employees of the enterprise. 
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Matrix of the competencies formation in the modules of the educational program 

Module Title 
Training outcomes 

А1 А2 А3 В1 В2 В3 В4 В5 С1 С2 С3 Д1 

GENERAL EDUCATION DISCIPLINES (GED) 

OBLIGATORY COMPONENT (OC) 

 Social and Humanitarian 
            

Instrumental  
            

ELECTIVE COMPONENT 

Human and Environment 

            

Geography 
            

Social and Political Knowledge 
            

Cultural heritage and interpersonal 

Communication 
            

CORE DISCIPLINES 

OBLIGATORY COMPONENT (OC) 

Environmental and Natural Sciences 
            

Biosphere Ecology 
            

Professional Language 
            

ELECTIVE COMPONENT (EC) 

Core disciplines of the educational program 

STEM             
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Sustainable Development and 

Environmental Security             

Applied Ecology             
Environmental Management             
Environmental Regulation             

Human Ecology 
            

Environmental Policy 
            

MAJOR DISCIPLINES (MD) 

OBLIGATORY COMPONENT (OC) 

Ecology of Geosystems             
ELECTIVE COMPONENT (EC) 

Integrated Ecosystem Management             
Applied Green Economy             

Sustainable Land Use             
Sustainable Nature Use 

            

Environmental Protection             
ADDITIONAL TYPES OF TRAINING (ATT) 

OBLIGATORY COMPONENT (OC) 

Physical Training 
            

Professional Practice 
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13. Working curriculum  

 

CORE  (WORKING) CURRICULUM ON SPECIALTY 5В060800 –  ECOLOGY 

 

Duration of study - 4 years    Form of study – full time 

 

Degree to award: Bachelor of  Natural Sciences on specialty «5B060800 - Ecology» 

 
Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

GENERAL EDUCATION DISCIPLINES (GED) 29  

OBLIGATORY COMPONENT (OC) 21         

  Social and humanitarian module 6         

SIK1101 
Modern history of Kazakhstan (State 

Examination) 
3 2+1+0        

Fil2102 Philosophy  3  2+1+0       

  Instrumental module 15         

IYa1103 Foreign Language            6 0+3+0 0+3+0       

K(R)Ya 

1104  

Kazakh (Russian) Language 
6 0+3+0 0+3+0       

IKT1105 Information and Communication Technologies 3  2+0+1       

 Total of obligatory component  21 9 12 0 0 0 0 0 0 

ELECTIVE COMPONENT (ЕС) 8  

 Human and Environment 4         

 

GVChYR21

06 

Global environmental challenges and 

Sustainable Development Goals (SDGs) 2   1+1+0      

BGChYES2 Human Life Safety and Management of extreme 2   1+1+0      
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Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

107 situations 

 Geographical module 4         

ESGK2108 

 

Economic and social geography of Kazakhstan 
2   1+1+0      

EGK2109 Environmental geosystems of Kazakhstan 2   1+1+0      

 Module of social and political knowledge  4         

Soc2110 Sociology    1+1+0      

Pol2111 Political science    1+1+0      

 Cultural heritage and interpersonal 

communication module  
4         

Cul2114 Cultural science    1+1+0      

Psy2115 Psychology    1+1+0      

 Total of elective component  8 0 0 8 0 0 0 0 0 

CORE DISCIPLINES (CD) 

 
69  

OBLIGATORY COMPONENT (OC) 20  

 Environmental and natural sciences 5         

EAE1203 Environmental aspects of natural science  2 1+1+0        

EH2204 Environmental chemistry 3    1+1+1     

 Biosphere Ecology 11         

EB2205 Environmental biogeography 3    1+2+0     

P3206 Soil science   

4 
    2+1+1    

EZhR2207 Ecology of animals and plants (systems ecology) 4   2+2+0      

 Professional Language 4         

PK (R) 

Ya2201 

Professional Kazakh (Russian) Language  
2   0+2+0      
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Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

POIYa2202 Professionally Oriented Foreign Language   

2 
  0+2+0      

 Total of compulsory component  20 2 0 8 6 4 0 0 0 

ELECTIVE COMPONENT (ЕС) 

 
49  

Core disciplines of the educational program   

 STEM Module 9         

VM1208 Advanced Mathematics 3 1+2+0        

GIS1208 Environmental GIS 3  1+2+0       

Phys1210 Physics 3 1+1+1        

 Sustainable development and environmental 

security 
7         

OSYR1211 Environment and Sustainable Development 

(introduction to the specialty) 
3 1+2+0        

EB2212 Environmental Security  2   1+1+0      

SW2213 Scientific writing (Eng) 2    0+2+0     

 Applied Ecology 6         

OPE2214 Environmental impact of Industrial processes 3    1+1+1     

BE2215 Introduction to ecotoxicology 3    1+1+1     

 Environmental Management  9         

OVOC2216 Environmental impact assessment (EIA) 3    1+2+0     

OEA4217 Fundamentals of environmental auditing 3       1+2+0  

SME3218 Statistical methods in ecology 3     1+2+0    

 Environmental regulation 6         

ERY3219 Environmental regulation and governance 3      1+2+0   

SMOS3220 Environmental management system 3      1+2+0   

 Human ecology 6         

OSCh2221 Environment and Humans  3  1+2+0       
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Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

EP2222 Food science  3    1+1+1     

 Environmental Policy 6         

ZE4223 Green Economy 3       1+2+0  

OEP4524 Fundamentals  of environmental law 3       1+2+0  

 Total on the core disciplines of the 

educational program 
49 9 6 2 14 3 6 9 0 

MAJOR DISCIPLINES (MD) 
33  

OBLIGATORY COMPONENT (OC) 6  

 Ecology of Geosystems          

Geo3301 

 

Geoecology 
3     2+1+0    

EM3302 Environmental monitoring  

3 
     2+1+0   

 Total of obligatory component  6 0 0 0 0 3 3 0 0 

ELECTIVE COMPONENT (ЕС) 27  

 Integrated Ecosystem Management 9         

YZR3303 Land management 3       1+2+0  

YVR3304 Water resources management 3        1+2+0  

YN3305 Sustainable Resource extraction 3        1+2+0  

 Applied Green Economy 9         

ZT3303 Green technologies 3       1+1+1  

BE3304 Renewable energy 3       1+2+0  

MMYO3305 Methods and models in waste management 3       1+2+0  

 Sustainable land use 9         

ORZ3306 Desertification and  Reclamation of lands 3     1+2+0    

Agr3307 Agroecology 3     1+2+0    
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Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

Yrb3308 Urbanistics  3     1+2+0    

 Sustainable Nature Use 9         

Res3306 Resource Management 3     1+2+0    

EP3307 Environmental economics 3     1+2+0    

OER3308 Environmental Risk Assessment 3     1+2+0    

 Adaptation to climate change 9         

MME4309 Mathematical modeling in ecology 3      1+2+0   

IK4310 Climate change 3      1+2+0   

PhOC4311 Environmental physics 3      1+2+0   

 Environmental protection 9         

CBZL4309 Biodiversity conservation  3      1+2+0   

EY4310 Ecosystem services  3      1+2+0   

EР4311 Environmental Project   3      1+2+0   

 Total of elective component  27 0 0 0 0 9 9 9 0 

 Total of theoretical studies 131 20 18 18 20 19 18 18 0 

ADDITIONAL TYPES OF TRAINING (ATT) 23  

OBLIGATORY COMPONENT (OC)          

 Physical Training Module          

FK Physical Training 8 0+0+2 0+0+2 0+0+2 0+0+2     

 Professional practice module 12         

UP Educational Internship (Introductory) 
3  

3 
(1,5 

weeks) 

      

PrP Practice Training (field practice) 
1    

1 
(2,5 

weeks) 
    

PrP Practice Training 
6      

2 
(5 

 
4  
(10 
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Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 
weeks) weeks) 

PdP Pre-Graduation Internship 
2        

2  
(5 

weeks) 

 Total on additional types of training 20 2 5 2 3 0 2 0 6 

FINAL ATTESTATION 3         

GES State exam in the specialty 
1        

1  
(2 

weeks) 

NZDR Writing and Presentation of Diploma Work 

(Project) 
2        

2  
(4 

weeks) 

TOTAL 154        9 
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CORE  (WORKING) CURRICULUM ON SPECIALTY 5В060800 –  ECOLOGY 

 

Duration of study - 4 years    Form of study – full time 

 

Degree to award: Bachelor of  Natural Sciences on specialty «5B060800 - Ecology» 

 
Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

GENERAL EDUCATION DISCIPLINES (GED) 29  

OBLIGATORY COMPONENT (OC) 21         

  Social and humanitarian module 6         

SIK1101 
Modern history of Kazakhstan (State 

Examination) 
3 2+1+0        

Fil2102 Philosophy  3  2+1+0       

  Instrumental module 15         

IYa1103 Foreign Language            6 0+3+0 0+3+0       

K(R)Ya 

1104  

Kazakh (Russian) Language 
6 0+3+0 0+3+0       

IKT1105 Information and Communication Technologies 3  2+0+1       

 Total of obligatory component  21 9 12 0 0 0 0 0 0 

ELECTIVE COMPONENT (ЕС) 8  

 Human and Environment 4         

 

GVChYR21

06 

Global environmental challenges and 

Sustainable Development Goals (SDGs) 2   1+1+0      

BGChYES2

107 

Human Life Safety and Management of extreme 

situations 
2   1+1+0      

 Geographical module 4         

ESGK2108 Economic and social geography of Kazakhstan 2   1+1+0      
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Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

 

EGK2109 Environmental geosystems of Kazakhstan 2   1+1+0      

 Module of social and political knowledge  4         

Soc2110 Sociology    1+1+0      

Pol2111 Political science    1+1+0      

 Cultural heritage and interpersonal 

communication module  
4         

Cul2114 Cultural science    1+1+0      

Psy2115 Psychology    1+1+0      

 Total of elective component  8 0 0 8 0 0 0 0 0 

CORE DISCIPLINES (CD) 

 
69  

OBLIGATORY COMPONENT (OC) 20  

 Environmental and natural sciences 5         

EAE1203 Environmental aspects of natural science  2 1+1+0        

EH2204 Environmental chemistry 3    1+1+1     

 Biosphere Ecology 11         

EB2205 Environmental biogeography 3    1+2+0     

P3206 Soil science   

4 
    2+1+1    

EZhR2207 Ecology of animals and plants (systems ecology) 4   2+2+0      

 Professional Language 4         

PK (R) 

Ya2201 

Professional Kazakh (Russian) Language  
2   0+2+0      

POIYa2202 Professionally Oriented Foreign Language   

2 
  0+2+0      

 Total of compulsory component  20 2 0 8 6 4 0 0 0 
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Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

ELECTIVE COMPONENT (ЕС) 

 
49  

Core disciplines of the educational program   

 STEM Module 9         

VM1208 Advanced Mathematics 3 1+2+0        

GIS1208 Environmental GIS 3  1+2+0       

Phys1210 Physics 3 1+1+1        

 Sustainable development and environmental 

security 
7         

OSYR1211 Environment and Sustainable Development 

(introduction to the specialty) 
3 1+2+0        

EB2212 Environmental Security  2   1+1+0      

SW2213 Scientific writing (Eng) 2    0+2+0     

 Applied Ecology 6         

OPE2214 Environmental impact of Industrial processes 3    1+1+1     

BE2215 Introduction to ecotoxicology 3    1+1+1     

 Environmental Management  9         

OVOC2216 Environmental impact assessment (EIA) 3    1+2+0     

OEA4217 Fundamentals of environmental auditing 3       1+2+0  

SME3218 Statistical methods in ecology 3     1+2+0    

 Environmental regulation 6         

ERY3219 Environmental regulation and governance 3      1+2+0   

SMOS3220 Environmental management system 3      1+2+0   

 Human ecology 6         

OSCh2221 Environment and Humans  3  1+2+0       

EP2222 Food science  3    1+1+1     

 Environmental Policy 6         

ZE4223 Green Economy 3       1+2+0  
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Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

OEP4524 Fundamentals  of environmental law 3       1+2+0  

 Total on the core disciplines of the 

educational program 
49 9 6 2 14 3 6 9 0 

MAJOR DISCIPLINES (MD) 
33  

OBLIGATORY COMPONENT (OC) 6  

 Ecology of Geosystems          

Geo3301 

 

Geoecology 
3     2+1+0    

EM3302 Environmental monitoring  

3 
     2+1+0   

 Total of obligatory component  6 0 0 0 0 3 3 0 0 

ELECTIVE COMPONENT (ЕС) 27  

 Integrated Ecosystem Management 9         

YZR3303 Land management 3       1+2+0  

YVR3304 Water resources management 3        1+2+0  

YN3305 Sustainable Resource extraction 3        1+2+0  

 Applied Green Economy 9         

ZT3303 Green technologies 3       1+1+1  

BE3304 Renewable energy 3       1+2+0  

MMYO3305 Methods and models in waste management 3       1+2+0  

 Sustainable land use 9         

ORZ3306 Desertification and  Reclamation of lands 3     1+2+0    

Agr3307 Agroecology 3     1+2+0    

Yrb3308 Urbanistics  3     1+2+0    

 Sustainable Nature Use 9         

Res3306 Resource Management 3     1+2+0    
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Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

EP3307 Environmental economics 3     1+2+0    

OER3308 Environmental Risk Assessment 3     1+2+0    

 Adaptation to climate change 9         

MME4309 Mathematical modeling in ecology 3      1+2+0   

IK4310 Climate change 3      1+2+0   

PhOC4311 Environmental physics 3      1+2+0   

 Environmental protection 9         

CBZL4309 Biodiversity conservation  3      1+2+0   

EY4310 Ecosystem services  3      1+2+0   

EР4311 Environmental Project   3      1+2+0   

 Total of elective component  27 0 0 0 0 9 9 9 0 

 Total of theoretical studies 131 20 18 18 20 19 18 18 0 

ADDITIONAL TYPES OF TRAINING (ATT) 23  

OBLIGATORY COMPONENT (OC)          

 Physical Training Module          

FK Physical Training 8 0+0+2 0+0+2 0+0+2 0+0+2     

 Professional practice module 12         

UP Educational Internship (Introductory) 
3  

3 
(1,5 

weeks) 

      

PrP Practice Training (field practice) 
1    

1 
(2,5 

weeks) 
    

PrP Practice Training 
6      

2 
(5 

weeks) 

 
4  
(10 

weeks) 

PdP Pre-Graduation Internship 
2        

2  
(5 



39 

 

Сode Names оf disciplines/other educational 

activities 

Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 
weeks) 

 Total on additional types of training 20 2 5 2 3 0 2 0 6 

FINAL ATTESTATION 3         

GES State exam in the specialty 
1        

1  
(2 

weeks) 

NZDR Writing and Presentation of Diploma Work 

(Project) 
2        

2  
(4 

weeks) 

TOTAL 154        9 
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CONTENT OF EDUCATIONAL MODULES OF DISCIPLINES 
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GENERAL EDUCATION DISCIPLINES (GED) - 29 credits 

 

OBLIGATORY COMPONENT (OC) – 21 credits 

 

Social and humanitarian module – 6 credits 

 

General cultural competences: 

- knowledge of the main stages of the modern history of the progressive development of the statehood of Kazakhstan in the 

context of the world and Eurasian historical process; 

- the ability to freely interpret and creatively use scientific, historical and philosophical knowledge to summarize the success 

factors of the Kazakhstan development model on the way to an established state - the Republic of Kazakhstan; 

- willingness to cooperate with colleagues, work in a team; 

The learning outcomes focused on the Dublin descriptors: 

Learning outcomes focused on the Dublin descriptors: 

A1. Understand the main stages of the modern history of Kazakhstan. 

D1. To be ready for independent creative activity, cooperation, to use practical skills that ensure the preservation and 

strengthening of health, the development and improvement of psychophysical abilities and qualities.  

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, State exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 
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 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

SIK1101 Modern history of Kazakhstan – 3 credits 

 

Prerequisites: No. 

Postrequisites: Economic and social geography of Kazakhstan; Political science; Sociology; Cultural studies; Psychology. 

The purpose of the discipline is to form a system of scientific views on the history of modern Kazakhstan society in the 

context of the world historical process. 

As a result of studying the discipline, the student is able to: 

 systematize the conceptual foundations of the study of modern history of Kazakhstan; 

 to compare the ideas of continuity and continuity of historical and cultural development, the deep roots of the spiritual 

heritage of Kazakhstan; 

 to reveal the significance of the formation of historical consciousness and ideological principles in accordance with 

national priorities; 

 to classify historical sources reflecting the features of the modern history of Kazakhstan; 

 to identify the historical patterns of the development of society, paying attention to the study of historical originality; 

 master the techniques of historical description and analysis of the causes and consequences of the events of the modern 

history of Kazakhstan; 

 predict possible solutions to contemporary problems based on an analysis of the historical past and reasoned information; 

 argue the features and significance of the modern Kazakhstan model of development; 

 to explain the importance of education of patriotism, in the spirit of democratic values of modern society on the example 

of the vital activity of historical personalities. 

 

Topics covered: 

1. Conceptual framework for the study of national history. 



43 

 

2. Prerequisites for the formation of independence in Kazakhstan: national liberation uprisings and the formation of the idea 

of a national state. 

3. The process of polarization of political forces. 

4. Civil and political confrontation. 

5. Implementation of the Soviet model of Nation-building. 

6. Contradictions and consequences of Soviet reforms in Kazakhstan in the second half of the twentieth century. 

7. The policy of "restructuring" of Kazakhstan. 

8. Formation of the state structure of the Republic of Kazakhstan. 

9. Kazakhstan model of economic development. 

10. Social modernization - the basis of the welfare of society. 

11. Ethno-demographic processes and the strengthening of interethnic harmony. 

12. Socio-political development prospects and spiritual modernization. 

13. The policy of forming a new historical consciousness and worldview of the people of the Great Steppe. 

14. Kazakhstan is a state recognized by the modern world. 

15. N.A. Nazarbayev - a Person in history. Formation of a united nation of the future. 

 

Fil2102 Philosophy – 3 credits 

 

Prerequisites: Modern history of Kazakhstan. 

Postrequisites: Environment and Humans. 

The purpose of the discipline is formation of students' holistic system understanding of philosophy as a special form of 

knowledge of the world, its main sections, problems and methods of studying them in the context of future professional activity. 

As a result of studying the discipline, the student is able to: 

 explain the specifics of the philosophical understanding of reality; 

 justify the worldview as a product of philosophical reflection and study of the natural and social world; 

 Classify the methods of scientific and philosophical knowledge of the world; 

 Interpret the content and specific features of the mythological, religious and scientific worldview; 
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 substantiate the role and importance of key ideological concepts as values of the social and personal being of a person in 

the modern world; 

 analyze the philosophical aspect of media texts, socio-cultural and personal situations to substantiate and make ethical 

decisions; 

 to formulate and correctly argue their own moral position in relation to the actual problems of modern global society; 

 conduct research that is relevant to identify the philosophical content of problems in the professional field and present the 

results for discussion. 

 

Topics covered: 

1. The emergence and development of philosophy. The subject and method of philosophy. 

2. Historical types of philosophy. 

3. Basic philosophical understanding of the world. 

4. The problem of being. Ontology and metaphysics. 

5. Consciousness and language. 

6. Cognition and creativity. 

7. Scientific and extra-scientific knowledge. Science and technology. 

8. Philosophy of man and value world. 

9. Man. Life and death. Meaning of life. 

10. Ethics. The philosophy of values. 

11. Freedom. 

12. Aesthetics. Perception and creation of beauty. 

13. Society and culture. 

14. Philosophy of history. 

15. “Mangilik Yel” and “Ruhani Zhangyru” - the philosophy of the new Kazakhstan. 
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Instrumental module – 15 credits 
General cultural competences: 

- competent use of linguistic and cultural linguistic knowledge for solving communication problems in a multilingual and 

multicultural society of the Republic of Kazakhstan and in the international arena; 

- use information and communication technologies in professional activities; 

- search for information necessary for the effective performance of professional tasks.   

 

Learning outcomes focused on the Dublin descriptors: 

B1. Use linguistic and cultural linguistic knowledge, information and communication technologies in their professional 

activities. 

D1. To be ready for independent creative activity, cooperation, to use practical skills that ensure the preservation and 

strengthening of health, the development and improvement of psychophysical abilities and qualities. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

IYa1103 Foreign Language   – 6 credits 

 

Prerequisites: No. 
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Postrequisites: Professionally Oriented Foreign Language; Scientific writing. 

The purpose of the discipline is teaching a foreign language as a subject of a general education unit is learning practical 

knowledge of everyday language and specialty language for the active use of a foreign language both in everyday and in 

professional communication. 

As a result of studying the discipline, the student is able to: 

 reproduce orthoepic, spelling, stylistic norms of Russian / Kazakh / foreign languages; 

 use the features of professional oral and written scientific speech; 

 apply the technology of interpretation and analysis of texts of scientific literature in the specialty; 

 explain the role and meaning of information and information technology in the development of modern society and the 

economy of knowledge in the English language; 

 practice the main methods, methods and means of obtaining, storing, processing information; 

 have computer skills as an information management tool; 

 to build work with information in the global computer networks and corporate computer systems in English; 

 competently use linguistic and cultural linguistic knowledge for communication in a multilingual and multicultural 

society of the Republic of Kazakhstan and in the international arena. 

 

Topics covered: 

1. Ways and methods of learning a foreign language. 

2. The main features of pronunciation and types of word formation. 

3. Parts of speech and their formal characteristics, functions of parts of speech. Pronouns, numbers, main forms of the 

verb and their functions. Regular and irregular verbs. Overview of temporary forms. 

4. Colloquial topic "Social issues / Society and different life situations / Communication situations - speech etiquette." 

5. Oral theme "Important fundamental principles / important discoveries of life, the first experience." 

6. Syntactic structures and practical use of all parts of speech. 

7. Future time. Modal verbs. Adjective. Adverb. 

8. Types of reading and ways of presenting information in texts. 

9. Dictionaries. 
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10. Grammar: infinitive, gerund, participle I, participle II. 

11. Types of reading and ways of presenting information in texts. 

12. Sociocultural portrait of the country of the language being studied. 

13. Grammar: if condition (type 1, type 2, if condition (type 3), indirect speech, article. 

14. Economic, political and cultural characteristics of the countries of the studied language. 

15. Features of the climate of the countries of the studied language. 

 

K(R)Ya 1104 Kazakh (Russian) Language – 6 credits 

 

Prerequisites: No. 

Postrequisites:  Professional Kazakh (Russian) Language. 

The purpose of the discipline is to provide high-quality knowledge of Russian in the context of Kazakh national culture as 

an instrument of social, intercultural, professional and personal communication through the formation of communicative 

competence in all types of speech activity in accordance with the levels of proficiency in a foreign language on a scale of the 

Council of Europe (A1, A2 + LSP; B1, B2 + LSP; C1 + LSP). 

As a result of studying the discipline, the student is able to: 

 to make the right choice and use of language and speech means on the basis of knowledge of a sufficient volume of 

vocabulary, system of grammatical knowledge, pragmatic means of expressing intentions; 

 transfer the factual content of texts, formulate their conceptual information, describe output knowledge (pragmatic focus) 

of the entire text; 

 interpret the information of the text, explain in the volume of certification requirements the style and genre specificity of 

the texts of the socio-cultural, socio-political, official business and professional areas of communication; 

 request and report information in accordance with the situation of communication, evaluate actions and actions of 

participants, use information as a tool to influence an interlocutor in situations of knowledge and communication in accordance 

with certification requirements; 

 to build programs of speech behavior in situations of personal, social and professional communication in accordance with 

the norms of language, culture, the specifics of the sphere of communication, certification requirements; 
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 to discuss ethical, cultural, socially significant problems in the discussions, to express their point of view, to defend it 

reasonably, to critically evaluate the opinion of interlocutors; 

 participate in communication in various situations of different areas of communication in order to realize their own 

intentions and needs (everyday, educational, social, cultural), declaring about them ethically correctly, meaningfully complete, 

lexico-grammatically and pragmatically adequate to the situation; 

 compile household, socio-cultural, and official business texts in accordance with generally accepted standards and 

functional orientation, using adequate lexical-grammatical and pragmatic material of a certain certification level. 

Topics covered: 

1. The content of the educational program level A1. 

2. The content of the educational program level A2. 

3. The content of the educational program level B1. 

4. The content of the educational program level B2 + LSP. 

5. The content of the educational program of level C1. 

6. The content of the educational program of the level - CALP –cognitive academic proficiency in the language. 

 

KT1105 Information and Communication Technologies – 3 credits 

 

Prerequisites: Advanced Mathematics; Physics. 

Postrequisites: Statistical methods in ecology; Mathematical modeling in ecology. 

The purpose of the discipline - Forming the ability to critically evaluate and analyze the processes, methods of searching, 

storing and processing information, methods of collecting and transmitting information through digital technologies. 

As a result of studying the discipline, the student is able to: 

 explain the purpose, content and development trends of information and communication technologies (ICT), justify the 

choice of the most appropriate technology to solve specific problems; 

 explain the methods of collecting, storing and processing information, how to implement information and 

communication processes; 

 describe the architecture of computer systems and networks, the purpose and functions of the main components; 
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 use information internet resources, cloud and mobile services for searching, storing, processing and distributing 

information; 

 use software and hardware of computer systems and networks for collecting, transmitting, processing and storing data; 

 analyze and justify the choice of methods and means of protecting information; 

 using digital technologies to develop data analysis and data management tools for various activities; 

 carry out project activities in the specialty with the use of modern ICT. 

 

Topics covered: 

1. The role of ICT in key sectors of social development. ICT standards. 

2. Introduction to computer systems. Computer systems architecture. 

3. Software. Operating Systems. 

4. Human-computer interaction. 

5. Database systems. 

6. Data analysis. Data management. 

7. Networks and telecommunications. 

8. Cybersecurity. 

9. Internet technology. 

10. Cloud and mobile technologies. 

11. Multimedia technology. 

12. Smart technology. 

13. E-technology. E-business. E-learning. E-government. 

14. Information technology in the professional field. Industrial ICT. 

15. Prospects for ICT development. 
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ELECTIVE COMPONENT (ЕС) – 8 credits 
 

Module of social and political knowledge – 4 credits 

 

General cultural competences: 

- knowledge of social and ethical values based on social and legal norms and tolerance to various cultural and confessional 

traditions; 

- knowledge of the basic laws of the functioning and development of nature and society, the ability to adequately navigate in 

various socio-economic, political and emergency situations; 

- ability to perceive, analyze, summarize information, set goals and choose ways to achieve it. 

 

Learning outcomes focused on the Dublin descriptors: 

A1. Understand the main stages of the modern history of Kazakhstan. 

D1. To be ready for independent creative activity, cooperation, to use practical skills that ensure the preservation and 

strengthening of health, the development and improvement of psychophysical abilities and qualities. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 
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Soc2110 Sociology – 2 credits 

 

Prerequisites: Modern history of Kazakhstan; Philosophy.  

Postrequisites: Urbanistics; Environmental economics.  

The purpose of the discipline is formation of sociological thinking and imagination of the dynamic social world in which we 

live, as well as in the formation of critical thinking and analysis of modern societies, their social structures, systems and 

institutions. 

As a result of studying the discipline, the student is able to: 

 to determine the objects of the study of sociology (society, social organizations, social groups, individuals, etc.) to explain 

the social reality; 

 explain key sociological ideas and theories; 

 describe the social structure and stratification of society, distinguish and analyze the degree of social inequality; 

 to reveal the mechanism of formation of public opinion and consciousness in society; 

 analyze the characteristics of social institutions in the modernization of kazakhstani society; 

 understand the interaction of social processes at the micro and macro levels, taking advantage of the sociological 

perspective; 

 justify the strategy of sociological research and methods of collecting and analyzing information in the professional 

sphere; 

 apply a sociological methodology to the study of contemporary problems of society, including environmental. 

 

Topics covered: 

1. Sociology in understanding the social world. 

2. Introduction to sociological theory. 

3. Social structure and stratification. 

4. Socialization and identity. 

5. Mass media, technology and society. 

6. Sociology of ethnicity and nation. 
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7. Religion, culture and society. 

8. Education and social inequality. 

9. Family and modernity. 

10. Deviation, crime and social control. 

11. Economy, globalization and labor. 

12. Health, medicine and ecology. 

13. Population, urbanization and social movements. 

14. Sociological studies, incl. in ecology. 

15. Social change: the latest sociological debate. 

 

Pol2111 Political science – 2 credits 

 

Prerequisites: Modern history of Kazakhstan; Philosophy.  

Postrequisites: Urbanistics; Environmental economics; Fundamentals  of environmental law. 

The purpose of the discipline - The study of the laws of formation and functioning of politics, preparing students for 

participation in the political life of the country, the formation of an active citizenship. 

As a result of studying the discipline, the student is able to: 

 describe the features of the organization and functioning of political institutions (institutions of representation and 

coordination of interests); 

 demonstrate an understanding of the mechanisms and principles of the functioning of political power, political 

institutions, domestic, foreign, world politics and international relations; 

 understand the patterns of functioning and development of the policy, its role in various spheres of society, including 

environmental policy; 

 justify the relationship of political systems and political regimes; 

 to assess the degree of objectivity of political information from various sources, to argue with conviction to express their 

citizenship, to evaluate facts, events, phenomena based on the analysis of the political strategy and national interests of modern 

states; 
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 justify the leading role of identity (national, civil) as a factor in ensuring the national security of the Republic of 

Kazakhstan; 

 identify the nature of sociopolitical conflicts and assess their legitimacy; 

 generate new ideas and apply to a changing political reality. 

 

Topics covered: 

1. Politics in the structure of public life. 

2. Power as a political institution. 

3. Subjects of policy. 

4. The rule of law and civil society. 

5. The specificity of political parties, party systems and socio-political movements and organizations. 

6. Political systems of the present. 

7. Political regimes in modern political science. 

8. Political culture and behavior. 

9. Political ideology and national consciousness. 

10. National interests and national security, incl. environmental Safety. 

11. Political development and modernization, the formation of environmental policy. 

12. Conflict and crisis situations in politics. 

13. World politics and modern international relations. 

14. Sovereign Kazakhstan in the system of international relations. 

15. The third modernization in the Republic of Kazakhstan. 

 

Cultural heritage and interpersonal communication module – 4 credits 

 

General cultural competences: 
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- knowledge of social and ethical values based on social and legal norms and tolerance to various cultural and confessional 

traditions; 

- knowledge of the basic laws of the functioning and development of nature and society, the ability to adequately navigate in 

various socio-economic, political and emergency situations; 

- the ability to perceive, analyze, summarize information, set goals and choose ways to achieve it. 

Learning outcomes focused on the Dublin descriptors: 

A1. Understand the main stages of the modern history of Kazakhstan. 

D1. To be ready for independent creative activity, cooperation, to use practical skills that ensure the preservation and 

strengthening of health, the development and improvement of psychophysical abilities and qualities. 

 

Methods for evaluating the results achieved: 

- Oral survey: interview, colloquium, exam; 

- Written works: test, test, essay, MidTerm, exam; 

- Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

- Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

- Criterion assessment is used to determine the degree of formation of competencies; 

- Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

  

Cul2114 Cultural science – 2 credits 

 

Prerequisites: Modern history of Kazakhstan; Sociology; Political science. 

Postrequisites:  Urbanistics. 

The purpose of the discipline is to form undergraduate students an understanding of the specifics of the development of 

domestic culture in the context of world culture and civilization, the need to preserve the cultural code of the Kazakh people, and 
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the ability to pursue the cultural heritage of the Kazakh people in a dynamically changing multicultural world and society in 

independent professional activity. 

As a result of studying the discipline, the student is able to: 

 describe the morphology and anatomy of culture as a system of parameters and forms in contexts: nature, man, society; 

 explain the origin and essence of signs, values, archetypes, symbols as a system of cultural code through correlation with 

the type of material culture, a certain way of being; 

 streamline information about the cultural heritage of the inhabitants of Kazakhstan and determine the channels of their 

influence on the development of the culture of the Kazakh people; 

 to classify the cultural capital of the Turks, to streamline the forms and channels of cultural interaction with the peoples of 

Western Europe, the Middle East, to identify their contribution to the intellectual and cultural history of humanity and the Kazakh 

people; 

 reasonably and reasonably provide information about the various stages of development of Kazakh culture as a factor in 

the preservation of cultural heritage and the Kazakh language, including modern state programs for its development and 

modernization; 

 give an objective assessment of the national cultural heritage from the standpoint of maintaining the status of the Kazakh 

culture, the Kazakh language and their role in shaping the cultural and national identity; 

 assess the state of modern Kazakh culture, identify and substantiate the prospects for its development and the direction of 

modernization; to build programs of professional activities with regard to cultural specificities; 

 to objectively evaluate the cultural policy of Kazakhstan and, on its basis, build inter-ethnic and intercultural 

communications taking into account cultural specifics, enter into a discussion on cultural issues, reasonably defend one’s opinion, 

including on environmental culture. 

 

Topics covered: 

1. Morphology of culture. The concept and essence of culture. 

2. Semiotics culture. 

3. The language of culture. 

4. Anatomy of culture. 
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5. Space and forms of culture. 

6. Cultural heritage of the inhabitants of Kazakhstan. 

7. Culture of nomads of Kazakhstan. 

8. Cultural heritage of the Turks of Kazakhstan. 

9. Medieval culture of Central Asia. 

10. Cultural heritage of the Kazakh people. 

11. The formation of the Kazakh culture. 

12. Kazakh culture at the turn of the XVIII - the end of the nineteenth centuries. 

13. Kazakh culture of the twentieth century. 

14. Kazakh culture in the context of modern world processes. 

15. Cultural policy of Kazakhstan, including environmental. 

 

Psy2115 Psychology – 2 credits 

 

Prerequisites: Modern history of Kazakhstan. 

Postrequisites: Ecosystem services. 

The purpose of the discipline is to form the students' social, personal, and instrumental competence in the field of 

psychological theory and practice of interpersonal communication, necessary in professional activities. 

As a result of studying the discipline, the student is able to: 

 understand the role and place of psychological knowledge in the system of human sciences, its relationship with nature; 

 describe the concepts of personality and interpersonal communication in the context of the formation and modernization 

of the national consciousness; 

 analyze the value-semantic structure of the individual and highlight the main priorities for the purpose of self-

determination and personal growth in the framework of the modernization of consciousness; 

 use psychological knowledge for career planning and building a professional path; 

 Assess their own psychological qualities, resources and capabilities; 

 justify the value and place of interpersonal communication as a factor in the development of a harmonious personality; 
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 develop your own strategies for effective interpersonal communication, use the skills of stress management and time 

management, self-presentation skills to improve personal and professional effectiveness; 

 apply different strategies for resolving conflict situations in personal and professional interaction. 

 

Topics covered: 

1. Psychology of personality and its role in the system of human sciences, its interrelation with nature. 

2. Motivational-need sphere of personality. 

3. Emotions and emotional intelligence. 

4. Volitional processes and the psychology of self-regulation. 

5. Temperament and character. 

6. Values, interests, norms as the spiritual basis of personality. 

7. Psychology of the meaning of life and professional self-determination. 

8. Psychology of career growth. 

9. Psychology of communication. 

10. Perceptual side of communication. 

11. Interactive side of communication. 

12. The communicative side of communication. 

13. The concept and structure of the socio-psychological conflict. 

14. Models of individual behavior in conflict. 

15. Techniques and techniques for effective communication. 

 

Human and environment Module- 4 credits 

Professional competencies: 

- understand the ecological terminology and nomenclature; 

- application of the principles and objectives of sustainable development to address situations of global, regional and local 

levels; 
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- identify ways and means of reducing environmental risk to an acceptable level, basic measures to eliminate the 

consequences of accidents and disasters; 

- use the methods of organization and planning of scientific research, search for scientific information, principles for 

determining the permissible errors of laboratory experiments. 

 

Learning outcomes focused on the Dublin descriptors: 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 

C3. To critically evaluate world experience in the field of energy and resource conservation and monitor the implementation 

of established environmental management standards. 

D1. To be ready for independent creative activity, cooperation, to use practical skills that ensure the preservation and 

strengthening of health, the development and improvement of psychophysical abilities and qualities. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

  

GVChYR2106 Global environmental challenges and Sustainable Development Goals (SDGs) – 2 credits 
 

Prerequisites: Environmental aspects of natural science. 
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Postrequisites: Environmental  chemistry, Environmental biogeography, Environmental Impact Assessment (EIA), 

Environmental monitoring.  

The purpose of the discipline is formation of students' knowledge about the essence of the global problems of modernity and 

the goals of sustainable development. 

As a result of studying the discipline, the student is able to: 

 discuss the important issues facing sustainable development from the perspective of the UN Sustainable Development 

Goals (SDGs); 

 link SDGs with a range of global environmental issues; 

 demonstrate a deep understanding of the challenges associated with achieving sustainable development; 

 analyze the complex interrelationships between human well-being, poverty and the environment, including the causes of 

investigative relationships at various scales from local to global and the resolution of issues within the broader debate around 

sustainability; 

 understand, evaluate and critically analyze various approaches related to various disciplines and prospects for the 

development of social and natural sciences, to the question of human needs and ecology. 

 

Topics covered: 

1. Introduction to the module: understanding sustainability - an introduction to a new and challenged idea. 

2. SDGs: Poverty and hunger. Link to resource management, climate resilience, agricultural productivity. 

3. SDGs: Health, well-being and education. Reference to water quality and pollution control. 

4. SDGs: Gender Equality. Link to resource usage and access rights. 

5. SDGs: Water and sanitation. Relationship to water quality, pollution of aquatic ecosystems. 

6. SDGs: Energy. 

7. SDGs: Work and Economic Growth. 

8. SDGs Industry, Innovation and Infrastructure. 

9. Reducing inequality. 

10. SDGs: Sustainable cities. 

11. SDGs: Responsible consumption and production. 
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12. SDGs: Climate Action. 

13. SDGs: Life Under Water. 

14. SDGs: Life on Earth. 

15. SDGs: Peace, justice and partnership. 

 

BGChYES2107  Human Life Safety and Management of extreme situations – 2 credits 

 

Prerequisites: Environmental aspects of natural science; Environment and Sustainable Development (introduction to the 

specialty). 

Postrequisites: Environmental security; Introduction to ecotoxicology; Environmental risk assessment. 

The purpose of the discipline is formation of students' knowledge of the theoretical and practical foundations of human 

security from dangerous, harmful environmental factors. 

As a result of studying the discipline, the student is able to: 

 demonstrate the knowledge gained about the legal and regulatory and technical foundations of life safety, how to provide 

first aid to victims; 

 to identify and analyze dangerous, harmful factors of the human environment; 

 apply methods of forecasting emergency situations and liquidation of their consequences, as well as various means of 

individual and collective protection; 

 to analyze the results of the study course, summarize them in the form of a presentation of an individual case study; 

 assess legally relevant circumstances and classify legal facts of environmental legislation; 

 logically competently express and prove their point of view on environmental legal issues; 

 assess the anthropogenic impact of production on the environment; 

 use this knowledge to form a conscious and responsible attitude towards personal safety and the safety of others. 

 

Topics covered: 

1. Introduction. The subject and objectives of the discipline. 

2. Legislative and legal acts in the field of life safety. 
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3. Objectives, principles of construction and functioning of civil defense (CD) in the Republic of Kazakhstan. 

4. Classification of dangerous and harmful factors. 

5. Radiation hazard. 

6. Basic principles of radiation safety. 

7. Classification of chemically hazardous objects. 

8. Protection of humans and the environment from harmful and dangerous factors of natural and man-made origin. 

9. Classification of emergency situations of a different nature. 

10. The stability of the functioning of objects of economy in emergency situations. 

11. Basic principles and methods of protection of the population in emergency situations. 

12. Protection against weapons of mass destruction. 

13. Organizational - practical security measures for earthquakes. 

14. Protection of the population during natural disasters, fires, accidents and explosions at production facilities. 

15. Fundamentals of the organization and conduct of rescue. 

 

Geographical module – 4 credits 

 

General cultural competencies: 

- describe the main stages of the evolution of the biosphere and its specific features; the main links of the small biological 

and large geological cycles of substances; 

- application of the principles and objectives of sustainable development to address situations of global, regional and local 

levels; 

- use geosystem analysis and bio-geographic data to assess resource potential, environmental management and biodiversity 

conservation. 

 

Learning outcomes focused on the Dublin descriptors: 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 
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C2. Predict ecosystem adaptation to climate change for the purpose of integrated management of natural resources. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

ESGK2108  Economic and social geography of Kazakhstan – 2 credits 

 

Prerequisites: Modern history of Kazakhstan. 

Postrequisites: Land management; Water resources management; Sustainable Resource extraction; Resource Management; 

Environmental economics. 

The purpose of the discipline is formation of students' knowledge about the socio-economic potential of modern 

Kazakhstan, the state system, the economy of Kazakhstan from antiquity to sovereignty, size and natural population growth, 

demographic policy, labor resources of the Republic of Kazakhstan. 

As a result of studying the discipline, the student is able to: 

 understand the economy of Kazakhstan: past, present, future, economic potential of modern Kazakhstan, the state system, 

the economy of Kazakhstan from antiquity to sovereignty. 

 refer number and natural increase of the population, natural movement of the population, demographic policy, labor 

resources and the main problems of the population of the Republic of Kazakhstan; 

 explain and analyze economic and geographic information, use theoretical knowledge in practice; 
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 conduct an economic assessment of natural resources; 

 apply the cartographic method in geographic research. 

 

Topics covered: 

1. Introduction. General information about the Republic of Kazakhstan. 

2. Brief description of the economy and geography of the population of the Republic of Kazakhstan. 

3. The development of the mining industry of Kazakhstan. 

4. Water resources of the Republic of Kazakhstan. 

5. Geography of ferrous metallurgy of Kazakhstan. 

6. Geography of non-ferrous metallurgy of Kazakhstan. 

7. Geography of the oil and gas industry. 

8. Geography of the chemical industry. 

9. Geography of mechanical engineering of the Republic of Kazakhstan. 

10. Geography of light industry. 

11. Geography of the food industry. 

12. Geography of the agricultural industry of the Republic of Kazakhstan. 

13. Geography of transport of the Republic of Kazakhstan. 

14. Geography of transport of the Republic of Kazakhstan. 

15. Foreign economic activity of Kazakhstan. 

 

EGK2109 Environmental geosystems of Kazakhstan – 2 credits 

 

Prerequisites: Modern history of Kazakhstan. 

  Postrequisites: Land management;Water resources management; Sustainable Resource extraction; Resource Management; 

Environmental economics. 

The purpose of the discipline is formation of students' knowledge about the nature and fundamental principles of the ecology 

of geosystems, the scientific foundations of scientific concepts and components of environmental protection. 
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As a result of studying the discipline, the student is able to: 

 calculate the conditions of human adaptation to the background of disturbed geosystems; 

 jusify the environmental consequences of the influence of anthropogenesis on geosystems; 

 possess information about the current geo-ecological situation in the country; 

 acquire skills in the organization of geo-environmental monitoring. 

 

Topics covered: 

1. Introduction. The subject and tasks of the discipline “Ecology of geosystems”. 

2. Fundamentals of general ecology. 

3. Theoretical and methodological foundations of the ecology of geosystems. 

4. Environmental factors and their interaction in geosystems. 

5. Anthropogenesis and the environment of Kazakhstan. 

6. Ecological consequences of anthropogenesis in Kazakhstan. 

7. Ecological properties of the natural environment of Kazakhstan. 

8. Landscape-geographical bases of ecological stabilization of the environment. 

9. Geoecological forecasting and expertise. 

10. Geoecological mapping. 

11. Geoecological zoning of Kazakhstan. 

12. Geoecological problems of Kazakhstan. 

13. Geoecological education and upbringing. 

14. Specially Protected Natural Territories of Kazakhstan. 

15. International cooperation in solving problems of nature conservation. 
 

 

CORE DISCIPLINES – 69 credits 

 

OBLIGATORY COMPONENT (OC) – 20 credits 
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Environmental and natural sciences Module – 5 credits  

 

Professional competencies: 

- understand the ecological terminology and nomenclature; 

- apply knowledge of the nature of the main physico-chemical processes occurring in the atmosphere, hydrosphere and 

lithosphere; 

- explain ways to reduce anthropogenic impact leading to climate change and the destruction of the ozone layer of the 

Earth; 

- use the methods of organization and planning of scientific research, search for scientific information, principles for 

determining the permissible errors of laboratory experiments. 

 

Learning outcomes focused on the Dublin descriptors: 

A2. Interpret the basic concepts and laws of physics, chemistry, mathematics. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management; 

C1. Conduct an experiment using physico-chemical methods to assess the state of the Environment. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 
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EAE1203 Environmental aspects of natural science – 2 credits 

 

Prerequisites: on the basis of school education 

Postrequisites: Environmental impact of Industrial processes; Introduction to ecotoxicology; Environment and Humans. 

The purpose of the discipline is formation of basic environmental thinking among students, ensuring a systematic approach 

to the study of the biological, chemical and physical environment, the definition and control of the state of the biosphere (its 

ecosystems) and the prevention of negative environmental situations. 

As a result of studying the discipline, the student will be able to: 

 justify theoretical approaches to the study of ecological and economic systems; 

 understand the conditions and mechanisms of global biotic regulation (cycle) of the environment; 

 explain the mechanisms of the impact of harmful and dangerous factors of production and the environment on human 

health; 

 interpret and evaluate the results of learning in the context of the discipline "Environmental Aspects of Natural Science" 

 summarize and be able to conduct a logical discussion on topics related to the solution of environmental problems.  

 

Topics covered: 

1. Biogeochemical processes in the biosphere. 

2. Ecological aspects of biology. 

3. Biological ecology. 

4. Ecological aspects of chemistry. 

5. Chemical ecology. 

6. Chemistry of pollutants in the environment. 

7. Ecological aspects of physics. 

8. Physical ecology. 

9. Energy Flows in the Biosphere. 

10. Fuel and energy resources of the Earth. 

11. Electromagnetic fields, sources and biological action. 
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12. Radiation ecology. 

13. Global Energy-Ecological Strategy for Sustainable Development of the XXIth Century. 

14. Low carbon development and green economy. 

15. Global Partnership for Sustainable Development. 

 

EH2204 Environmental chemistry – 3 credits 

 

Prerequisites: Environment and Sustainable Development (introduction to the specialty); Environmental aspects of natural 

science. 

Postrequisites:Soil Science; Environmental monitoring ; Методы и модели управления отходами. 

The purpose of the discipline is formation of the student's knowledge about the patterns of accumulations, distributions and 

sources of release into the environment; about the features of physical and chemical transformations in the lithosphere, 

atmosphere and hydrosphere with compounds of anthropogenic origin, leading to modern environmental problems and the 

chemistry of global processes in the biosphere. 

As a result of studying the discipline, the student is able to: 

 have knowledge of the physicochemical processes occurring in the atmosphere, hydrosphere and soil layer, about the 

features of the distribution, transformation and accumulation of pollutants in the environment; 

 explain the main cycles of migration of chemical elements, the anthropogenic impact on equilibrium in nature and the 

chemistry of global processes in the biosphere; 

 identify the causes and sources of global environmental problems (the formation of acid rain, photochemical smog, 

causes of water blooming, the destruction of the ozone layer) based on the quality indicators of environmental objects; 

 determine the nature of the interaction of the human body with the hazards of the environment, taking into account the 

specific mechanism of the toxic action of harmful substances; 

 carry out statistical and settlement-graphic processing of the results of qualitative and quantitative analysis. 

 

Topics covered: 

1. Introduction: The subject and tasks of environmental chemistry. Basic concepts and definitions. 
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2. Chemical basis of environmental interactions. 

3. The chemical stage of the evolution of the biosphere. 

4. Chemical elements in the biosphere. 

5. Toxicants of the environment. Toxicity. 

6. Inorganic toxicants. 

7. Chemical processes in the atmosphere. Transformations of pollutants in the troposphere. 

8. Nitrogen compounds in the troposphere. 

9. Photochemical smog in an urban atmosphere. Methane. 

10. Transformation of sulfur compounds in the troposphere. 

11. Dispersed systems in the atmosphere. Aerosols. 

12. Photochemical processes in the ionosphere. The problem of ozone holes. 

13. Ecological chemistry of the hydrosphere. 

14. Chemistry of the lithosphere. Hypergenesis and soil formation. 

15. Environmental chemistry of the lithosphere. 

 

Biosphere Ecology Module – 11 credits 

 

Professional competencies: 

 understand the environmental terminology and nomenclature; 

 to determine the factors of desertification, the optimal parameters of fertility, using studies of the hydrological, 

physicochemical, biological and other properties of the soil to select the best methods of recultivation; 

 apply geosystem analysis and bio-geographic data to assess resource potential, environmental management and 

biodiversity conservation; 

 use the methods of organizing and planning research, searching for scientific information, the principles for determining 

the permissible errors of laboratory experiments. 

 

Learning outcomes focused on the Dublin descriptors: 
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A3. Use basic knowledge in the field of theoretical and applied ecology. 

B5. Conduct laboratory and field research, evaluate the accuracy and reliability of the results of experiments. 

C1. Conduct an experiment using physico-chemical methods to assess the state of the Environment. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

EB2205 Environmental biogeography – 3 credits 
 

Prerequisites:  Ecology of animals and plants; Global environmental challenges and Sustainable Development Goals. 

Postrequisites: Soil science; Land management; Water resources management Sustainable Resource extraction.  

The purpose of the discipline is formation of students' knowledge of the factors that determine the patterns of formation of 

biocenoses, the basic patterns of distribution of the plant and animal world of the planet and the structure of the spatial 

distribution of biota components. 

As a result of studying the discipline, the student is able to: 

 remember biogeographic zones; 

 justify the allocation of these zones; 

 analyze the similarities and differences between the fauna and flora of a given territory; 

 explain the causes of endemism of certain species; 
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 evaluate biodiversity in specific geographic landscapes. 

 

 Topics covered: 

1. Characteristics of biogeography as a special branch of knowledge, theoretical and practical application of biogeographic 

knowledge. Goals, objectives, achievements and problems of biogeography. The history of the study of the flora and fauna of 

Kazakhstan. 

2. General idea of the biosphere - the living shell of the Earth. The history of the development of life on Earth, continental 

drift and orogenesis. Geochronological scale. 

3. The main environmental laws that limit the spread of organisms. Adaptation and tolerance of organisms to various biotic 

and abiotic environmental factors. 

4. The distribution of organisms in the oceans. The main environment fatkory that determine the patterns of distribution of 

organisms in the aquatic environment. 

5. Vertical zonality of the distribution of organisms in the oceans and on land. 

6. Characteristics and location of the Earth's biomes. 

7. Floristic and faunistic territories. “Hot spots” of biological diversity. 

8. Botanical and zoological zoning. Zoogeographical map. 

9. Biogeographical characteristics of North America: zoogeographic kingdoms, regions and districts. 

10. Biogeographical characteristics of South America: zoogeographic kingdoms, regions and districts. 

11. Biogeographical characteristics of Africa: zoogeographic kingdoms, regions and districts. 

12. Biogeographical characteristics of Europe: zoogeographic kingdoms, regions and districts. 

13. Biogeographical characteristics of Asia: zoogeographic kingdoms, regions and districts. 

14. Biogeographical characteristics of Australia: zoogeographic kingdoms, regions and districts. 

15. Biogeographical characteristics of islands: similarities and differences with continental biodiversity. 

 

P3206 Soil science – 4 credits 
 

Prerequisites: Environmental aspects of natural science; Environmental chemistry; Ecology of animals and plants (systems 

ecology); Environment and Humans. 
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Postrequisites: Environmental regulation and governance; Environmental management system; Land management. 

The purpose of the discipline is formation of fundamental knowledge among students about a special envelope of the Earth - 

the soil, as a natural body, its formation, properties and modes, evolution; the study of environmental factors of soil formation, 

the role of soil in nature and human activities, ways of rational use of soil resources. 

As a result of studying the discipline, the student is able to: 

 determine the optimal parameters of fertility, using data from research methods of physical, hydrological, chemical, 

physicochemical, biological and other properties of various types of soil; 

 explain the causes of soil degradation associated with natural and anthropogenic impacts and describe the measures 

applied for their restoration and protection; 

 describe the morphological structure of the soil profile and the structure of the soil cover with the definition of soil types 

according to diagnostic features and accepted classification and nomenclature; 

 identify the features of the soil cover in the regions of Kazakhstan, using the mechanism of soil formation depending on 

the interaction of soil formation factors; 

 substantiate the mutual influence of environmental factors on the processes of soil formation and the formation of fertility 

in natural and climatic zones; 

 develop and substantiate the choice of a strategy of land reclamation, protection and rational use of soil resources in the 

national economy (rural, forest, water, etc.), using the methods of cameral, cartographic, field, remote, laboratory, stationary and 

other studies; 

 analyze the characteristics of the ecological state of the soil cover of one of the regions of Kazakhstan (at the student’s 

choice). 

 

Topics covered: 

1. Rocks and minerals, weathering and soil formation. 

2. Soil formation process and environmental factors of soil formation, their influence on soil formation. 

3. The granulometric and mineralogical composition of the soil. 

4. The chemical composition of soil and soil-forming rocks. 

5. Organic soil. 



72 

 

6. Soil Absorption and Soil Colloids. 

7. Physical properties of the soil. 

8. Soil moisture, water properties and soil water regime. 

9. Soil air and soil air regime. 

10. Thermal properties and thermal regime of soils. Power of soil formation. 

11. Soil solution, pH and redox processes in the soil, their influence on the food regime. 

12. Soil fertility. 

13. Morphological features and diagnostic indicators, classification and systematics of soils. Geographical patterns of 

distribution of soil cover. 

14. The main laws of the geographical distribution of soils and soil-geographical zoning of the territory of the CIS and the 

world. 

15. Soils of the plain territory and mountain areas of Kazakhstan, ecological conditions of their formation and use. 

 

EZhR2207 Ecology of animals and plants (systems ecology)  – 4 credits 

 

Prerequisites: Environment and Sustainable Development (introduction to the specialty); Educational Internship 

(Introductory). 

Postrequisites:  Environmental biogeography; Soil science; Biodiversity conservation; Practice Training (field practice). 

The purpose of the discipline is to form a student's holistic view of the unity of living matter and the peculiarities of 

interaction with the environment of organisms of various groups, dietary habits, self-reproduction (reproduction) and resettlement 

of pre-cellular and cellular organisms, evolution principles that determine the diversity of the animal and plant world and lead to 

biocenoses. 

As a result of studying the discipline, the student is able to: 

 according to the most common characteristics, to determine the systematic affiliation of representatives of taxa of the 

largest ranks of plants and animals; 

 classify samples of plants or animals in order to keep them suitable for further scientific processing; 

 analyze the features of the external structure in connection with the habitat conditions; 
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 apply the knowledge gained to explain the interactions of organisms; 

 assess the total diversity of organisms in a particular locality; 

 determine the scope of application of own data in the field of plant and animal ecology. 

 

Topics covered: 

1. Levels of organization of living matter. General patterns of interaction between the organism and the environment. 

View as a form of animal and plant existence. 

2. Geochronological scale. The origin and evolution of biological diversity. General characteristics of prokaryotes. The 

main taxonomic groups. 

3. A variety of photo producers. The kingdom of plants as a polyphilic group. The study of the simplest as objects of 

botany and zoology. General characteristics of the simplest types. 

4. Diversity and environmental groups of algae. 

5. Features of existence in the terrestrial environment. Adaptation of plants to life on land: the emergence of specialized 

tissues, alternation of generations. General characteristics and evolution of land plants. 

6. General characteristics and systematics of gymnosperms. 

7. General characteristics and systematics of angiosperms. 

8. General characteristics and systematics of animals (up to types). Features of the structure and variety of animal cells. 

The general characteristics and conditions of existence of multicellular animals are sponges, intestinal cavities. 

9. Classification, diversity and ecological groups of worms. 

10. General characteristics, variety and structure of echinoderms and mollusks. 

11. General characteristics, diversity and structure of arthropods. 

12. The origin, evolution and systematics of chordates. 

13. Features of the structure of primary animals. General characteristics and diversity of amphibians. 

14. Features of the structure and diversity of reptiles and birds. 

15. Features of the structure and diversity of mammals. 
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Professional Language Module – 4 credits 

 

General cultural competencies: 

- competent use of linguistic and cultural linguistic knowledge for solving communication problems in a multilingual and 

multicultural society of the Republic of Kazakhstan and in the international arena; 

- willingness to cooperate with colleagues, work in a team; 

Professional competencies: 

- preparation of scientific and technical documentation 

 

Learning outcomes focused on the Dublin descriptors: 

A2. Interpret the basic concepts and laws of physics, chemistry, mathematics. 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B 2. Master the methods of collecting and statistical analysis of environmental information; computer literacy. 

C1. Conduct an experiment using physico-chemical methods to assess the state of the Environment. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 
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PK (R) Ya2201 Professional Kazakh (Russian) Language – 2 credits 

 

Prerequisites:  Kazakh (Russian) Language. 

Postrequisites:  Core and Major disciplines. 

The purpose of the discipline is to form Foreign Language students' skills and techniques of effective speech interaction in 

various situations of communication, the formation of grammatical skills and knowledge. Implementation of the main tasks of 

speech models and relative types at various levels of learning the state language. 

As a result of studying the discipline, the student is able to: 

 know the orthoepic, orthographic, stylistic norms of the Russian / Kazakh language; 

 understand the features of professional oral scientific speech; 

 determine the features of professional written scientific speech; 

 justify the strategy and tactics of speech communication in the field of professional interaction; 

 be able to speak with an oral message; 

 to build oral and written statements in different communicative situations; 

 understand and analyze the structural and semantic organization of a scientific text; 

 perform various operations with the text: describe, summarize information; 

 master the technology of interpretation and analysis of the texts of scientific literature in the specialty. 

 

Topics covered: 

1. Professional written speech as the basis for the formation of subject-language material. 

2. Professional language in ecology and its components. 

3. Teaching the scientific style of speech as an ecology specialty language. Biosphere and man. 

4. Communication professional Russian language with the disciplines of the specialty ecology. About scientific research 

methods in ecology. Ecology of ecosystems. 

5. Professional terminology as the main feature of the scientific style. The main sections of ecology. Organism and 

environment. Basic terms, nomenclature names and professionalism. 
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6. Definition of the term. The structure of the dictionary entry. Characteristics of terminology dictionaries specialty 

ecology. 

7. The role of terms in the definition of "special language". The main ways of forming terms. 

8. Work with scientific texts in the specialty ecology. Definition of meta-information. Types of information in a text 

document on the content, in function, in form. 

9. The structure of research work in the specialty profile. Natural resources and environmental management. The 

composition of the scientific text. 

10. Legislation of the Republic of Kazakhstan in the field of environmental protection. Official business texts and their 

varieties: legislative, administrative and clerical. Environmental problems of Kazakhstan. 

11. Communication as a mechanism of interaction and speech influence in the business sphere. Prospects for sustainable 

development of the Republic of Kazakhstan. 

12. The main types of communication skills of people in the professional field. The current state of energy in Kazakhstan. 

Analysis of the energy development strategy in the Republic of Kazakhstan. 

13. Communicative space of speech personality in the professional picture of the world. Ecological and economic strategy 

to overcome the environmental crisis. Language (speech) portrait of the scientist - ecologist. 

14. Rules for the presentation and presentations. Environmental problems of the environment of Kazakhstan. Secondary 

genres of scientific speech as presentation genres. 

15. Protective word as a form of presentation of communication projects, term papers and final qualifying (theses) works. 

 

POIYa2202 Professionally Oriented Foreign Language – 2 credits 

Prerequisites:  Foreign Language. 

Postrequisites:  Core and Major disciplines. 

The purpose of the discipline is formation of a foreign language professionally oriented communicative competence of 

students, allowing them to integrate into the international professional environment and use the professional oriental language as 

a means of intercultural and professional communication. 

As a result of studying the discipline, the student is able to: 

 master the functional features of oral and written professional-oriented texts; 
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 possess strategies of communicative behavior in situations of international professional communication; 

 understand oral (monologue, dialogical) speech within professional topics; 

 participate in the discussion of topics related to the specialty; 

 independently prepare and make oral reports on professional topics, including those using multimedia technologies; 

 extract the necessary information from sources in a foreign language created in different sign systems (text, table, graph, 

diagram, audiovisual series, etc.) in typical situations of professional and business communication. 

Topics covered: 

1. Introduction to ecology. Ways of term formation. 

2. The interaction of the organism and the environment. Populations and communities. The times of the group Indefinite, 

Perfect, Continuous. (Present / Past Perfect Continuous; Future Perfect). 

3. Ecological systems. The structure of a simple sentence. 

4. Biosphere and its evolution. Noosphere. Structure of complex sentence. 

5. Social ecology. Direct and indirect speech. 

6. Problems of environmental pollution. Passive voice. 

7. Environmental protection and rational environmental management. Agreeing the times. 

8. Basics of environmental law. 

9. Ecology and economy. 

10. International cooperation to address global and regional environmental issues. 

 

STEM- Module – 9 credits 

 

Professional competencies: 

- apply knowledge of the nature of the main physico-chemical processes occurring in the atmosphere, hydrosphere and 

lithosphere; 

- to carry out monitoring of the biosphere using innovative methods, such as: satellite observations, GIS technology, 

bioindication, biotesting, ecostatistical analysis and others; 
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- analyze environmental and socio-economic problems using the methods of system analysis and mathematical modeling in 

solving professional problems. 

Learning outcomes focused on the Dublin descriptors: 

A2. Interpret the basic concepts and laws of physics, chemistry, mathematics. 

B2. Master the methods of collecting and statistical analysis of environmental information; computer literacy. 

C1. Conduct an experiment using physico-chemical methods to assess the state of the Environment. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

VM1208 Advanced Mathematics – 3 credits 

 

Prerequisites: Skills acquired in the volume of the school curriculum. 

Postrequisites: Environmental GIS; Statistical methods in ecology. 

The purpose of the discipline is to form the basis for students of mathematical analysis, analytical geometry and linear 

algebra, which are necessary for the study of special disciplines. 

As a result of studying the discipline, the student is able to: 

 apply the mathematical apparatus to the solution of typical problems of ecology; 
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 explain the basic fundamental concepts of higher mathematics, namely: basic definitions, theorems, rules, methods and 

formulas of linear algebra; analytical geometry and vector algebra, the theory of limits and the basis of calculus; integral theory; 

theory of functions of several variables; ordinary differential equations; 

 assert and prove the main theorems related to the above concepts; analyze the application of mathematical theory in 

different situations and compare the results obtained; 

 provide written explanations of the ideas underlying the key concepts of this course; 

 сlearly present and explain the solution of tasks both in writing and orally; 

 apply a mathematical apparatus for solving theoretical and applied problems; 

 evaluate the correctness of the application of a particular approach to solving the problem; 

 work with special literature. 

 

Topics covered: 

1. Matrices and operations on them. Determinants of the 2nd and 3rd order. 

2. The concept of the rank of the matrix. Elementary transformations over matrices. Inverse matrix. Calculation of the 

inverse matrix. 

3. The system of linear equations. Cramer's rule. Gauss-Jordan method. Matrix method for solving systems of equations. 

4. The concept of vector linear operations with vectors. Linear dependence of vectors. Coordinates of the vector. 

5. The simplest problems of analytic geometry. Equation of a curve on a plane. Finding the angle between two lines. The 

condition of parallelism and perpendicularity of two lines. The distance from the point to the line. 

6. The concept of the function and classification of the function. Limit function. Infinitely small value, theorem. 1st and 

2nd wonderful limits. 

7. Definition of continuity at a point. Properties of continuous functions. The main theorems on continuous functions. 

8. The derivative of the function at a point. Derivatives of inverse functions, some rules of differentiation. 

9. The use of the differential in approximate calculations. Rule l'Hôpital A necessary and sufficient condition for the 

extremum of a function. Convexity, concavity of the curve. 

10. Definition and properties of indefinite integrals. Integral table. Integration methods: substitution method and integration 

in parts. 
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11. A definite integral as the limit of a sum. Properties of a definite integral. Newton-Leibniz formula. Integration methods. 

12. The function of several variables. The concept of a partial derivative. Total differential. 

13. Extremum function of two variables. Necessary and sufficient conditions of extremum. 

14. Differential equations. Basic definitions. Initial state 1st order differential equations. Elements of the qualitative analysis 

of differential equations of the 1st order. Equations with separated variables. 

15. Differential equations of the 2nd order. Homogeneous linear equations of the 2nd order, definitions and some properties. 

 

GIS1208 Environmental GIS – 3 credits 

 

Prerequisites: Advanced Mathematics; Foreign Language; Environment and Sustainable Development (introduction to the 

specialty). 

Postrequisites: Economic and social geography of Kazakhstan; Environmental geosystems of Kazakhstan; Statistical 

methods in ecology; Environmental management system; Environmental monitoring; Mathematical modeling in ecology. 

The purpose of the discipline is to form a holistic view of the students in the field of application of modern geographic 

information systems in ecology, in assessing, modeling and forecasting the ecological state, mastering modern GIS technologies, 

their acquisition of practical skills. 

As a result of studying the discipline, the student is able to: 

 streamline the conceptual concepts of geographic information systems; 

 explain the theoretical foundations of modeling in ecology; 

 practice basic skills necessary for working with spatial data; 

 apply GIS technology to solve problems in the field of ecology; 

 make environmental maps. 

 

Topics covered: 

1. Introduction to GIS. 

2. Fundamentals of geoinformatics and the use of geographic information systems in ecology. 

3. Coordinate systems and cartography. 
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4. Raster and vector geo-information systems in ecology. 

5. Creation and editing of the main, thematic layers and working sets of GIS. 

6. Create a personal geodatabase in ArcGIS. 

7. Analysis of environmental information in GIS. 

8. Comparative evaluation of topographic maps of medium and large scale and their nomenclature. 

9. Data of remote sensing and their use in the ecology of geographic information systems. 

10. Search global databases and solve environmental problems. 

11. Geoinformational support for landscape taxation, environmental monitoring of the state of state and main components of 

ecosystems. 

12. Geo-information support in developing solutions to environmental problems. 

13. Introduction to the spatial analysis of environmental data: geostatistics. 

14. Spatial analysis functions of environmental data. 

15. Solving environmental problems using GIS. 

 

Phys1210 Physics – 3 credits 

 

Prerequisites: No. 

Postrequisites: Environment and Sustainable Development; Environmental physics; Сlimate сhange; Renewable energy; 

Green technology. 

The purpose of the discipline is to form students' understanding of physical phenomena and the laws of physics, the limits of 

their applicability in the most important practical applications. 

As a result of studying the discipline, the student is able to: 

 understand various physical models of the world, the limits of applicability of various physical theories, to apply of the 

laws of physics to explain the phenomena of nature and the processes occurring on Earth, in the depths and in the surrounding 

space; 

 understand the physical phenomena and laws of physics, 

 know the basic physical quantities, their definitions, their units of measurement; 
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 explain the logical links between the sections of the physics course based on the use of innovative educational 

technologies; 

 apply the acquired knowledge and skills to solve practical problems of everyday life, to ensure the safety of their own 

lives, environmental management and environmental protection. 

 independently conduct experimental physical research, processing of results modern technical means. 

 

Topics covered: 

1. Elements of kinematics. The reference system. The dynamics of the material point and the translational motion of a solid 

body. 

2. Work and energy. Solid mechanics. 

3. Elements of fluid mechanics. Viscosity. The movement of bodies in liquids and gases. 

4. Mechanical vibrations and waves. Harmonic vibrations. 

5. Molecular-kinetic theory of ideal gases, Statistical and thermodynamic methods. 

6. Basics of thermodynamics. Heat capacity. Reversible and irreversible processes. Heat engines and chillers. 

7. Real gases and liquids. Van-der-Waals equation. Joule - Thomson effect. Evaporation, sublimation, melting and 

crystallization. 

8. Electrostatics. Gauss theorem. 

9. Constant electric current. Power and current density. Emf. Electric current in gases. Types of discharges in gases in the 

atmosphere. Aurora Borealis. 

10. Magnetic field. Ampere's law. The law of Bio-Savara-Laplace. Faraday law of electromagnetic induction. 

11. Magnetic properties of matter. Fundamentals of the theory of Maxwell for the electromagnetic field. 

12. Geometrical optics. Refraction and reflection of light. Lenses. Interaction of light with matter, Interference and 

diffraction of light. Rainbow. 

13. Solid State Physics. The crystalline structure of solids. Amorphous bodies. 

14. Photons and their properties. The structure of the atom. Thomson and Rutherford atoms models. 

15. The structure of the atomic nucleus. Mass defect, binding energy and stability of atomic nuclei. Nuclear reactions. 
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Sustainable development and environmental security Module – 7 credits 
 

Professional competencies: 

- describe the main stages of the evolution of the biosphere and its specific features; the main links of the small biological 

and large geological cycles of substances; 

- application of the principles and objectives of sustainable development to address situations of global, regional and local 

levels; 

- carry out calculations to assess the levels of hazardous environmental factors, develop integrated programs for 

environmental safety; 

- use the methods of organization and planning of scientific research, search for scientific information, principles for 

determining the permissible errors of laboratory experiments. 

 

Learning outcomes focused on the Dublin descriptors: 

A2. Interpret the basic concepts and laws of physics, chemistry, mathematics. 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 

C1. Conduct an experiment using physico-chemical methods to assess the condition of the Environment. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 
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 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

OSYR1211 Environment and Sustainable Development (introduction to the specialty) – 3 credits 

 

Prerequisites:  It is based on school education. 

Postrequisites:  Core and major disciplines. 

The purpose of the discipline is to develop in students deep system knowledge about the fundamentals of the sustainable 

development of society and nature, theoretical and practical knowledge about modern approaches to the rational use of natural 

resources and environmental protection. 

A student should be able to: 

 demonstrate the knowledge gained about the basic laws governing the interaction of living organisms with the 

environment; features of the distribution and dynamics of the number of organisms, community structure and their dynamics; 

patterns of energy flow through living systems and the circulation of substances, the functioning of ecological systems and the 

biosphere as a whole; 

 justify the basic principles of sustainable development; 

 to interpret natural and anthropogenic ecological processes in the environment and possible ways of their regulation; 

 analyze current concepts and strategies for sustainable human development; 

 summarize and evaluate the results of learning in the context of the discipline "Environment and Sustainable 

Development", the training module, the content of the MidTerm exam. 

 

Topics covered: 

1. Introduction. The subject and objectives of the discipline. 

2. Ecology of organisms. 

3. Ecology of populations. 

4. Ecology of communities. 

5. Biosphere and its stability. The evolution of the biosphere. Biosphere and its sustainability. The evolution of the 

biosphere. 
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6. The concept of living matter. Modern biosphere. 

7. Global biogeochemical cycles. 

8. Ecological crisis and problems of modern civilization. 

9. Strategy, principles and goals of sustainable development. 

10. Ecological principles of sustainable development. 

11. Economic aspects of sustainable development. Water management. 

12. The global energy-ecological strategy for sustainable development of the twenty-first century. 

13. Environmental policy of the Republic of Kazakhstan. 

14. Social aspects of sustainable development. 

15. Global Partnership for Sustainable Development. 

 

 

EB2212 Environmental Security – 2 credits 

 

Prerequisites:  Environmental aspects of natural science; Environment and Sustainable Development (introduction to the 

specialty). 

Postrequisites:  Core and major disciplines. 

The purpose of the course is to provide students with knowledge in the field of environmental security of the state as a 

system of measures to ensure the protection of natural systems, the vital interests of society and individual rights against threats 

arising from anthropogenic and natural impacts on the environment. 

As a result of studying the discipline, the student will be able to: 

 use the conceptual apparatus on environmental security in practice; 

 identify the current problems of ensuring the environmental security of the environment; 

 describe the conditions for preserving the ecological balance with a view to the sustainable development of the country; 

 explain ways to reduce anthropogenic impact, leading to climate change and the destruction of the ozone layer of the 

Earth; 

 synthesize knowledge on the conservation of biodiversity and the prevention of desertification and land degradation; 
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 describe the tasks and measures to ensure the environmental security of the local, regional and global levels; 

 assess rehabilitation measures in the areas of ecological disaster, in the regions of water resources pollution and in the air 

basin; 

 evaluate activities to reduce the volume of accumulation of industrial and household waste in order to prevent emergency 

situations of natural and man-made character; 

 carry out activities for the environmental education and development of environmental awareness, the provision of 

legislation in the field of environmental security. 

 

Topics covered: 

1. Introduction. Subject, objectives of the discipline "Environmental Security". Basic concepts and definitions. 

2. Environmental risks. Ecological hazard. 

3. Global, national, regional levels of implementation of environmental security. 

4. Environmental security is part of the national security of the state. 

5. Ways of solving problems of environmental security on the example of the Republic of Kazakhstan. Greenhouse effect. 

A possible climate change scenario from the greenhouse effect. The Montreal and Kyoto protocols. 

6. Conservation of biodiversity in the world and Kazakhstan. National strategies and action plans for the conservation and 

balanced use of biological diversity. Combating Desertification. 

7. Development and placement of specially protected natural areas: reserves, national parks, bioreservants. Red Book. 

8. Sustainable development - the paradigm of the development of the twenty-first century. RIO92 and RIO + 20 on an 

environmentally sound future. 

9. Radiation, chemical, biological and food security of the state. The Cartagena Protocol and the Basel Convention. 

10. Access to information and environmental security. Aarhus Convention. 

11. Energy and resource saving for environmentally friendly development. 

12. Environmental Code in solving problems of environmental security. 

13. Ecological safety and rational nature management. Water security and the implementation of the Helsinki Convention 

in Kazakhstan. 

14. Management of environmental protection of the enterprise to achieve environmental security of production. 
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15. Basics of "green" development and scientific support of environmental security. 

 

SW2213 Scientific writing – 2 credits 

  

Prerequisites: Environmental aspects of natural science; Environment and Sustainable Development (introduction to the 

specialty); Environment and Humans.  

Postrequisites: Core and major disciplines. 

The purpose of the discipline is formation of the student knowledge about the principles and methods of organizing and 

planning research. 

As a result of studying the discipline, the student will be able to: 

 demonstrate the knowledge gained about the principles and methods of organization and planning of scientific research; 

various systems of searching for scientific information; principles for determining the permissible errors of laboratory research 

results and their understanding; 

 apply the skills of writing abstracts and scientific articles; 

 use the knowledge gained on the principles, subject and methods of conducting experiments, processing and analyzing the 

data obtained; 

 choose the best way to search for scientific information; 

 analyze the dynamics of solving scientific problems of the course (scientific reviews of the research of a specific 

problem). 

 

Topics covered: 

1. The concept of science. Goals and objectives of research. Classification of Sciences. 

2. Stages of research work and its planning. 

3. The concept of the method and methodology of scientific research. 

4. Methods of empirical research. 

5. The choice of research topics. 

6. Methods of research planning. 
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7. The main sources of scientific information. 

8. Preparation of experimental studies. 

9. Strategy and tactics of the experiment. 

10. Methods and methods of measurement. 

11. Scientific results and their publication. 

12. Scheme of creating a scientific publication. 

13. Work on the scientific paper. 

14. Basic principles of ethics of the scientific community. 

15. Violations of scientific ethics. 

 

Applied Ecology Module – 6 credits 

 

Professional competencies: 

- apply knowledge of the nature of the main physico-chemical processes occurring in the atmosphere, hydrosphere and 

lithosphere; 

- using the fundamentals of industrial ecology, solving problems in this area, as well as applying the obtained theoretical 

knowledge in applied ecology; 

- explain ways to reduce anthropogenic impact, leading to climate change and the destruction of the ozone layer of the Earth. 

 

Learning outcomes focused on the Dublin descriptors: 

A2. Interpret the basic concepts and laws of physics, chemistry, mathematics. 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 

C1. Conduct an experiment using physico-chemical methods to assess the condition of the Environment. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 
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 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

OPE2214 Environmental impact of Industrial processes – 3 credits 

 

Prerequisites:  Advanced Mathematic; Physics; Environmental GIS; Environment and Sustainable Development 

(introduction to the specialty). 

Postrequisites: Core and major disciplines. 

The purpose of the discipline is to form students' knowledge of the composition and structure of industrial production, 

methods and techniques for analyzing technological systems, rational development of industry, resource and energy saving, the 

fundamentals of technology and technology for protecting production and the environment from harmful emissions. 

A student should be able to: 

 demonstrate knowledge of the main content, objectives and methods of industrial ecology; 

 reveal the general laws of production processes; basic techniques of environmental management and environmental 

protection; 

 evaluate the main industrial methods of processing and use of industrial and consumer waste, methods of disposal and 

disposal of hazardous industrial waste; 

 apply and design separate stages and systems for the protection of production and the environment; 

 provide scientific and technical support for the organization of environmental protection systems; 

 carry out calculations to assess the levels of hazardous and harmful environmental factors, develop comprehensive 

programs for environmental protection. 
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Topics covered: 

1. Industrial ecology - the scientific basis for environmental management. 

2. Intensification of economic activities of the company and the extent of the negative impact of industrial production on 

the environment. 

3. Waste-free production. Territorial production complexes and ecological industrial parks. 

4. The main types of technology. Environmental Technologists. 

5. Classification of the main technological processes. 

6. The structure of industrial and technological systems, their hierarchy and functioning. 

7. Classification, causes and mechanism of production waste. 

8. The main areas of work to reduce air pollution. 

9. Protection of the atmosphere from process waste gases. 

10. Technologies and facilities for urban wastewater treatment plants. 

11. General information about the petrochemical industry. 

12. General information about the chemical industry. 

13. Fundamentals of the technology of production and processing of polymeric materials. 

14. Ecological characteristics of ferrous metallurgy enterprises. 

15. Ecological problems in the energy sector. 

 

ВЕ2215 Introduction to ecotoxicology – 3 credits 

 

Prerequisites:  Environment and Humans; Environmental Security. 

Postrequisites: Core and major disciplines. 

The purpose of the discipline is provide future environmental specialists with knowledge of the study of chemical toxicity 

factors, forms and manifestations of the toxic process. 

The student should be able to: 

 interpret the toxicological significance of various industrial and domestic wastes; 
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 evaluate the mechanisms of action of the main types of poisons and their classification; 

 understand the behavior of chemical pollutants in the natural environment, resulting from the influence of natural and 

anthropogenic factors; 

 assess the effects of xenobiotics on living organisms and their populations; 

 learn to identify toxic substances in biological materials, water, air, food, drugs; 

 describe the principles and standards of radiation safety; 

 use the knowledge gained to reduce the adverse effects of pollution, to develop the necessary measures aimed at 

improving the state of the biosphere and public health. 

 

Topics covered: 

1. Introduction "Basic concepts of ecotoxicology." The goals and objectives of the discipline. 

2. Classification of toxic substances. Properties of various groups of toxicants. 

3. Priority pollutants. 

4. Criteria for environmental toxicological assessment. 

5. Mechanisms of development and forms of the toxic process caused by the action of ecotoxicants on the biocenosis and / 

or individual species, its components. 

6. Biochemical bases of toxic action of chemicals. 

7. Intake, delivers, distribution, transformation and excretion of poisons from the organisms. 

8. The combined effect of xenobiotics. 

9. Factors affecting the toxicity of chemical compounds. 

10. Methodological techniques to assess the ecotoxicity of xenobiotics. 

11. Biological methods of control. 

12. Features of population ecotoxicology. 

13. Ecological rationing of anthropogenic pollution of natural systems. 

14. Basic principles, criteria and standards of radioactive safety. 

15. Poisonous plants and animals. 

 



92 

 

Environmental Management Module – 9 credits 

 

Professional competencies: 

- understand the basic principles of the system of state regulation in the field of ecology and use legal documents in 

professional activities; 

- to assess the quality of the environment and to own modern methods of waste management, using sanitary and hygienic 

and production standards; 

- apply regulatory documents when conducting an environmental impact assessment, environmental impact assessment and 

auditing, assess the level of preparation of management systems for certification for compliance with the requirements of ISO 

series standards. 

 

Learning outcomes focused on the Dublin descriptors: 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 

B4. Use the procedures of rationing, certification, auditing, licensing, examination, analysis of calculations of environmental 

risk and damage when conducting an environmental impact assessment and predicting the consequences of human impact on the 

ecosystem. 

C1. Conduct an experiment using physico-chemical methods to assess the state of the Environment. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 
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 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

OVOC2216 Environmental impact assessment (EIA) – 3 credits 

 

Prerequisites: Environmental Security; Environmental GIS; Environmental and Humans. 

Postrequisites: Core and major disciplines. 

The purpose of the discipline is to acquaint students with a general knowledge of the theory and practice of applying the 

methodology of environmental impact assessment as a tool for studying and eliminating the environmental consequences of 

production activities and engineering works. 

As a result of studying the discipline, the student will be able to: 

 describe the history of the EIA and its development in international law; 

 identify sustainable development as a key aspect of the EIA procedure; 

 explain the administrative process of the EIA; 

 understand the environment on a more general and complex scale; 

 to master the tools in order to be able to conduct a full EIA study; 

 determine the environmental consequences of an engineering project or activity; 

 describe the environmental actions as part of the development of the Environmental Project; 

 determine and quantify the impact on the environment; 

 propose a set of measures for mitigation and correction to minimize the impact on the environment; 

 develop a plan for the review of environmental aspects.. 

 

Topics covered: 

1. The history of the study of the issue "Environmental Impact Assessment (EIA)". 

2. Law, policy and institutional arrangements. 

3. Public participation. 

4. Screening (selection) in the framework of the EIA. 
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5. Review in the framework of the EIA. 

6. Theory of impact analysis. Simple interaction matrix method for preliminary identification of exposure. 

7. Theory of impact analysis. Leopold Matrix. 

8. Mitigation and Impact Controls. 

9. EIA reporting. 

10. Review of the quality of the EIA. 

11. Decision making. 

12. Implementation and control. 

13. Analysis of the impact of roads and trains on the environment. 

14. Analysis of the impact of hydraulic works on the environment: dams and canals. 

15. Analysis of the environmental impact of mining and landfill. 

 

OEA4217 Fundamentals of environmental auditing – 3 credits 

 

Prerequisites: Environmental Impact Assessment (EIA); Environmental monitoring;Environmental management system 

Postrequisites: Core and major disciplines. 

The purpose of the discipline is to develop students' knowledge of environmental audit and the system of environmental 

management, including corporate social responsibility and the use of standards for the environmental management of companies. 

As a result of studying the discipline, the student is able to: 

 determine the nature and content of the environmental audit; 

 describe the environmental audit procedures; 

 differentiate and select methods of environmental audit; 

 apply the methods of environmental audit in educational and practical activities; 

 organize environmental audits using regulations and regulatory documents. 

 

Topics covered: 
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1. Introduction. The purpose and objectives of environmental auditing. 

2. First steps in the audit. Preliminary audit. 

3. Environmental Management Audit. 

4. Audit of compliance with environmental requirements. 

5. Environmental Assessment Audit. 

6. Waste Audit. 

7. Compliance with environmental audit. 

8. Auditing suppliers. 

9. Use of checklists (checklists) and questionnaires. 

10. Sampling mechanisms. 

11. Psychology of audit. 

12. Policy and continuous improvement of audit. 

13. Distribution of environmental audit. 

14. Follow-up audit. 

15. Audit and formal systems. ISO 14000 series. 

 

SME3217 Statistical methods in ecology– 3 credits 

 

Prerequisites: Advanced mathematics; Environmental GIS. 

Postrequisites: Core and major disciplines. 

The purpose of the discipline is the formation of students' knowledge of modern methods of collecting, processing and 

analyzing statistical information in the field of environmental protection, adopted in the domestic and international practice of 

accounting and statistics. 

As a result of studying the discipline, the student is able to: 

 own a complex of statistical methods of observation, summary and grouping of mass data; 

 master the system of statistical quantities characterizing the state of the environment; 

 analyze the results of statistical observation; 
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 calculate statistical values and make reasoned conclusions; 

 apply the theoretical principles of statistics at a practical level. 

 

Topics covered: 

1. The subject, purpose and object of the study of environmental statistics, its relationship with other sciences. 

2. The general concept of statistics. History of Statistics Development in Kazakhstan. 

3. The concept of environmental information. Environmental collection systems in Kazakhstan. 

4. Three groups of statistical methods. Statistical observation as the first stage of statistical research. 

5. Statistical summaries and groupings as the second stage of statistical research. 

6. Forms of presentation of statistical data. 

7. Absolute and relative values. 

8. Ecological statistics of the state of the environment. 

9. Ecological statistics of the state of the atmospheric air. 

10. Ecological statistics of the state of water resources. 

11. Ecological statistics of land resources. 

12. Statistical accounting of waste generation and disposal. 

13. Impact of energy facilities on the biosphere. 

14. Statistical transport accounting. 

15. Socio-demographic statistics. 

 

Environmental regulation Module – 6 credits 

Professional competencies: 

- application of the principles and objectives of sustainable development to address situations of global, regional and local 

levels; 

- understand the basic principles of the system of state regulation in the field of ecology and use legal documents in 

professional activities; 
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- to assess the quality of the environment and own modern methods of waste management, using sanitary and hygienic and 

production standards. 

 

Learning outcomes focused on the Dublin descriptors: 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B4. Use the procedures of rationing, certification, auditing, licensing, examination, analysis of calculations of environmental 

risk and damage when conducting an environmental impact assessment and predicting the consequences of human impact on the 

ecosystem. 

C3. To critically evaluate world experience in the field of energy and resource saving and monitor the implementation of 

established standards for environmental management. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

ERY3219 Environmental regulation and governance – 3 credits 

 

Prerequisites: Environmental Security; Environmental impact of Industrial processes; Introduction to ecotoxicology; 

Environmental impact assessment (EIA). 

Postrequisites: Core and major disciplines. 
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The purpose of the discipline is formation of students' knowledge and basic competencies of modern management and 

regulatory mechanisms aimed at reducing environmental pollution from the government and economic entities. 

As a result of studying the discipline, the student is able to: 

 characterize the procedures of state regulation and management in the field of ecology; 

 describe the system of environmental monitoring, expertise, control and accounting for environmental management; 

 describe the system of environmental regulation and technical regulation in the field of environmental protection; 

 analyze the requirements of environmental regulation and management of EMAS; 

 put into practice the procedures for environmental auditing and certification; 

 organize work on the restoration and reproduction of natural resources, the introduction of resource-saving technologies. 

 

Topics covered: 

1. Introduction to the basis of state regulation in the field of ecology. 

2. The organization of environmental monitoring, expertise, control and accounting for environmental management and 

environmental pollution. 

3. The system of environmental regulation and technical regulation in the field of environmental protection. 

4. The system of economic regulation of environmental protection, incentives and financing of environmental projects. 

5. Environmental Code of the Republic of Kazakhstan and issues of regulation and management in ecology. 

6. Environmental audit and certification. 

7. EMAS environmental regulation and management requirements. 

8. Organization of state planning and control over ecology and nature management. 

9. Methods of market regulation of environmental management and environmental services. 

10. The system of issuing licenses, permits for the use of natural resources. 

11. Modern problems of ecology and environmental management in the Republic of Kazakhstan. 

12. Organization of work on the restoration and reproduction of natural resources, the introduction of resource-saving 

technologies. 

13. The system of state administration in the field of environmental management and ecology.   

14. Environmental management issues in final international documents. 
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15. Target indicators of environmental regulation and management in the transition of Kazakhstan to a green economy. 

 

 

SMOS3220 Environmental management system– 3 credits 

 

Prerequisites: Environmental Security; Environmental impact of Industrial processes; Introduction to ecotoxicology; 

Environmental impact assessment (EIA). 

Postrequisites: Core and major disciplines. 

The purpose of the discipline is formation of students' holistic system understanding of the environmental management 

system and the skills of their application in various fields of production and economics. 

As a result of studying the discipline, the student is able to: 

 understand the problems of practical implementation of environmental management tools and how to solve them, taking 

into account Russian specifics; 

 explain the principles and features of environmental management; the content of the activity of the manager in the field of 

environmental protection; mechanisms for the functioning of standardized environmental management systems, including the 

requirements of the international standard ISO 14001; 

 conduct an analysis of the organization’s living environment, SWOT analysis taking into account the environmental 

factor; determine the direction of the strategic development of the enterprise from the standpoint of the environmental factor; to 

assess the appropriate level of detail of the elements of the environmental management system, taking into account the 

characteristics of a particular organization; 

 work with texts of international standards ISO 14000; 

 design elements of environmental management systems in accordance with international standard ISO 14001; 

 analyze and compare various problems in this area, summarize the results and draw the necessary conclusions for 

practical application. 

 

Topics covered: 

1. Introduction to environmental management. 
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2. The concept and benefits of standardized environmental management systems. 

3. Environmental management in organizations and enterprises of the Republic of Kazakhstan. 

4. Theoretical foundations of corporate environmental management. 

5. Practical tools of corporate environmental management. 

6. Environmental audit and certification. 

7. Environmental management systems in accordance with the requirements of international standard ISO 14001. 

8. Management, its essence and value in market conditions. 

9. Market methods of environmental management. 

10. Legislation of the Republic of Kazakhstan on the rational use and protection of natural resources. 

11. Problems of environmental protection and rational use of natural resources of the Republic of Kazakhstan. 

12. The process of organizing and conducting marketing research. 

13. Fundamentals of the organization and implementation of environmental management. 

14. UN Conference "RIO + 20" (2012) and the final document. 

15. The concept of the transition of Kazakhstan to a green economy. 

 

Human ecology Module – 6 credits 
 

Professional competencies: 

- describe the main stages of the evolution of the biosphere and its specific features; the main links of the small biological 

and large geological cycles of substances; 

- to assess the quality of the environment and to own modern methods of waste management, using sanitary and hygienic 

and production standards; 

- to explain the possible ways of contamination of food raw materials and food products with xenobiotics of chemical and 

biological origin and their influence on the human organism. 

 

Learning outcomes focused on the Dublin descriptors: 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 
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B4. Use the procedures of rationing, certification, auditing, licensing, examination, analysis of calculations of environmental 

risk and damage when conducting an environmental impact assessment and predicting the consequences of human impact on the 

ecosystem. 

C2. Predict ecosystem adaptation to climate change for the purpose of integrated management of natural resources. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

OSCh2221 Environment and Humans – 3 credits 

 

Prerequisites: Environmental aspects of natural science; Environment and Sustainable Development. 

Postrequisites: Core and major disciplines. 

The purpose of the discipline is to provide the learner with an understanding of each of the three main components of the 

natural environment: soil; climate and weather, and the role of environmental determinants and ecological niches. The course also 

aims to develop an understanding of human influence on the functionality of the ecosystem. Major environmental issues are 

studied through individual research aimed at developing research skills and reporting. The course also explores the theory of 

complex systems and its implications for environmental change and the future of people.  

As a result of studying the discipline, the student is able to: 

 describe and explain the main components of the natural environment; 
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 discuss the impact of human activity on the natural environment and explain how it can be managed; 

 describe how natural conditions and resources can affect living organisms and their interaction; 

 explain the importance of ecosystem goods and services and give their assessment; 

 assess the management of a wide range of wildlife populations in different countries of the world; 

 summarize relevant information on the main problems of the countryside and the environment; 

 carry out research, analysis and reporting on major environmental issues. 

 

Topics covered: 

1. Introduction to discipline, focus on climate change and people’s activities. 

2. Biotic component: conditions and resources. 

3. Biotic component: populations and interactions. 

4. Abiotic component: soil composition and properties. 

5. Abiotic component: soil processes and human influence. 

6. The structure and function of the ecosystem. 

7. Ecosystem services. 

8. Flows of energy and materials in biological systems. 

9. Non-linear variability of the world and systems. 

10. Socio-ecological systems. 

11. Ecological monitoring. 

12. Forecasting the future. 

13. Global environmental change. 

14. Local environmental change. 

15. Future of people and their environment. 
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ЕР2222 Food science – 3 credits 

 

Prerequisites: Environment and Sustainable Development (introduction to the specialty), Environmental Security, 

Environment and Humans. 

Postrequisites: Green Economy, Fundamentals  of environmental law, Environmental regulation and governance, 

Environmental management system   

The purpose of the discipline is formation of the student: theoretical knowledge and practical skills according to the criteria 

of risks caused by the use of food, hygienic and environmental characteristics of the main components of food, their importance 

to the human body, current trends in rationalization of nutrition of the population. 

As a result of studying the discipline, the student is able to: 

 describe the ecology of public health and nutrition, the impact of the natural and man-made environment on human 

health; 

 interpret possible ways of contamination of food raw materials and food products with chemical and biological 

xenobiotics and their influence on the human body; 

 use reference materials, determine the nutritional value and calculate the energy value of food; 

 apply possible ways to protect food from foreign substances; 

 conduct experiments using standard methods standard methods of food safety control.  

 

Topics covered: 

1. The historical unity of the environment and human health. Human nutrition in the process of evolution. 

2. Nutrition Science - Nutriciology, its current state and development prospects. Food substances or nutrients, their types. 

3. Determination of nutrients. Hygienic characteristics of the main components of food: proteins, fats, carbohydrates, their 

biological role for the human body. 

4. Definition of nutrients. Hygienic characteristics of the main components of food: organic acids, vitamins, minerals, their 

biological role for the human body. 

5. Contamination of food raw materials and food products by xenobiotics. 

6. Food supplements and their effects on human health. Toxicological and hygienic assessment of food additives. 
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7. Structure and classification of additives. Technological functions and objectives of the introduction. 

8. Food quality and safety. Contamination of food raw materials and food products by microorganisms and their 

metabolites. Food intoxication of various etiologies. 

9. Nutrition ecology and genetically modified organisms. Risks associated with genetically modified foods. 

10. Antibiotic resistance as a problem in the ecology of nutrition and its negative impact on the human body through 

livestock products. 

11. Certification in the food industry. Quality management system and food safety. 

12. The need and recommended consumption of nutrients, energy and food. Characteristics and analysis of modern power 

systems. Classic nutrition theory. 

13. Principles of rational nutrition. Theory of adequate nutrition. 

14. Features and ecology of nutrition of representatives of various adaptive types. 

15. Human nutrition in the modern world. The impact of the urban environment on public health. 

 

Environmental policy Module – 6 credits 

 

Professional competencies: 

- application of the principles and objectives of sustainable development to address situations of global, regional and local 

levels; 

- understand the basic principles of the system of state regulation in the field of ecology and use legal documents in 

professional activities; 

- explain ways to reduce anthropogenic impact leading to climate change and the destruction of the ozone layer of the Earth; 

- analyze the ecological situation and introduce a “green economy” in the enterprise, using the methods of resource, energy 

saving, rational water consumption and to use of alternative energy sources. 

 

Learning outcomes focused on the Dublin descriptors: 

A1. Understand the main stages of the modern history of Kazakhstan; 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management; 
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B4. Use the procedures of rationing, certification, auditing, licensing, examination, analysis of calculations of environmental 

risk and damage when conducting an environmental impact assessment and predicting the consequences of human impact on the 

ecosystem; 

C3. To critically evaluate world experience in the field of energy and resource saving and monitor the implementation of 

established standards for environmental management. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

ZE4223 Green Economy – 3 credits  

 

Prerequisites: Economic and social geography of Kazakhstan; Environmental aspects of natural science; Environmental 

monitoring. 

Postrequisites: Core and major disciplines.  

The purpose of the discipline is formation of students' knowledge in the field of "Green economy", as the basis for 

environmental management and sustainable development on a global and national scale; development concepts and mechanisms 

for its implementation as the main tool for combating climate change through the introduction of alternative energy, sustainable 

use of water resources and transport, “green” bio-chemical technologies, agriculture, methods and techniques of waste 

management, resource and energy saving. 
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As a result of studying the discipline, the student will be able to: 

 understand the current problems of depletion of traditional resources and the need to introduce the principles of "Green 

economy" and environmentally friendly technologies to reduce anthropogenic impact on the environment; 

 analyze the tasks and measures to ensure the "Green economy" with environmentally friendly technologies to reduce air 

pollution based on alternative energy sources, sustainable use of water resources and transport; 

 evaluate ways to improve resource conservation and energy efficiency, waste management methods, as well as the 

technology of "green" chemistry and biology, agriculture; 

 to possess methods and technologies for analyzing the effectiveness of environmentally friendly energy production for the 

formation of priorities and setting specific objectives of the "Green economy" in order to ensure sustainable development; 

 to systematize international experience and describe modern concepts of a “Green economy”; 

 explain the role of the “green economy” in combating climate change in the world and the Republic of Kazakhstan, 

describe the mechanisms for reducing greenhouse gas emissions; 

 use the knowledge gained to solve specific professional problems in the introduction of environmentally friendly 

technologies, in particular, the principles of the "green office" for the implementation of the mechanisms of the "Green 

economy". 

 

Topics covered: 

1. Introduction. Subject, objectives of the discipline "Green economy". Basic concepts and definitions. 

2. "Green economy" in the modern world. The principles of "green growth" and trends to ensure the sustainable 

development of the world. 

3. "Green economy" and climate change. 

4. Concept for the transition of the Republic of Kazakhstan to a "green economy". Goals and objectives, the main 

directions. 

5. Sustainable use of water resources. 

6. Waste management system, as a mechanism of "Green economy". 

7. Conservation and effective management of ecosystems. 

8. Alternative energy sources. 
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9. "Green" chemistry and biotechnology. 

10. Green economy and sustainable agriculture. 

11. Sustainable transport and pollution reduction. 

12. Energy distribution in natural ecosystems is the basis for the creation of industrial-ecological systems. 

13. Sustainable cities and agglomerations. 

14. Energy and resource saving in enterprises and organizations as a mechanism of "Green economy". 

15. "Green office" - an environmental management program of the organization. 
 

OEP4524 Fundamentals of environmental law - 3 credits  
 

Prerequisites: Economic and social geography of Kazakhstan; Environmental aspects of natural science; Environmental 

monitoring. 

Postrequisites: Core and major disciplines. 

The purpose of the discipline is to form a student's legally competent approach to solving problems of environmental 

protection and rational use of natural resources. 

As a result of studying the discipline, the student is able to: 

 interpret the basic concepts used in environmental legal relations, about the system of environmental legislation of the 

Republic of Kazakhstan, its principles and structure; 

 reproduce the general structure of the environmental legislation of the Republic of Kazakhstan and the relations between 

its elements; 

 apply environmental legislation on practical examples; 

 analyze problem situations in the field of environmental management from a legal point of view; 

 evaluate legally significant circumstances and classify legal facts of environmental legislation. 

 

Topics covered: 

1. Definition and content of the environmental legislation of the Republic of Kazakhstan in accordance with the 

Environmental Code of the Republic of Kazakhstan. 
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2. The basic concepts used in the Environmental Code and the Law on regulatory legal acts. Rules for maintaining the 

State register of regulatory legal acts. 

3. The main provisions of state regulation and management in the use of natural resources. 

4. International legal protection of the environment. 

5. The concept and general characteristics of the right of state ownership of objects of nature. 

6. The concept, types, objects and subjects of environmental rights. 

7. Organizational and legal forms of management in the field of environmental management and environmental 

protection. 

8. State accounting and state inventories of natural resources. 

9. Types of environmental liability for violation of environmental legislation. 

10. Legal basis of the economic mechanism of environmental protection and environmental management. 

11. Legal liability for violation of environmental legislation. 

12. The legal regime of land and their protection. 

13. The legal regime of subsoil and their protection. 

14. Legal regime of use and protection of waters. 

15. Legal regime of specially protected objects of nature. 

 

Ecology of geosystems Module – 6 credits 

 

Professional competencies: 

apply knowledge of the nature of the main physical and chemical processes occurring in the atmosphere, hydrosphere and 

lithosphere; 

- describe the main stages of the evolution of the biosphere and its specific features; the main links of the small biological 

and large geological cycles of substances; 

- to organize a rational ecological network of observations and monitor the quality of the network of eco-posts; 

- to monitor the biosphere using innovative methods such as: satellite observations, GIS technology, bioindication, 

biotesting, ecostatistical analysis and others. 
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Learning outcomes focused on the Dublin descriptors: 

A2. Interpret the basic concepts and laws of physics, chemistry, mathematics. 

B5. Conduct laboratory and field research, evaluate the accuracy and reliability of the results of experiments. 

C1. Conduct an experiment using physico-chemical methods to assess the state of the Environment. 

C2. Predict ecosystem adaptation to climate change for the purpose of integrated management of natural resources. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

Geo3301 Geoecology – 3 credits 
 

Prerequisites: Environmental geosystems of Kazakhstan; Economic and social geography of Kazakhstan; Environmental 

biogeography; Environmental GIS; Environment and Sustainable Development. 

Postrequisites: Core and major disciplines. 

The purpose of the discipline is to form students' fundamental knowledge about the essence of geo-ecology, the scientific 

foundations of the theory of nature conservation, the fundamental principles of geo-ecology, as a science of the ecological 

background of the natural-anthropogenic systems of the Earth for practical application of the revealed patterns to the theory and 

practice of applied ecology. 
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As a result of studying the discipline, the student is able to: 

 interpret the definition of the geosystem, the basic concepts, its elements, the connections between them; 

 understand the difference between the ecosystem and the geosystem and the main geographical difference between them; 

 analyze the technogenic effects on the atmosphere, lithosphere, hydrosphere, pedosphere; 

 determine the dynamics of transformation of natural ecosystems under the influence of existing anthropogenic pressures; 

 to assess the relationship of climatic factors and indicators of the development of social production and the state of 

natural-economic systems; 

 calculate the main parameters of pollution of water bodies, atmosphere and soil; 

 formulate and substantiate geo-ecological problems and tasks, to draw convincing conclusions and expert conclusions; 

 substantiate and build their point of view on issues of changing the quality of the natural environment and taking into 

account the geoecological properties of the region when designing the activities of enterprises; 

 justify the program of environmental monitoring of the territory, taking into account the specifics of the geoecological 

state of the region.  

 

Topics covered: 

1. Geoecology in the system of earth sciences. Terminological aspects, subject and tasks of geoecology. 

2. Theoretical and methodological foundations of geo-ecology. Socio-economic processes that determine global 

environmental change 

3. Geographical zonality of the world's landscapes and its evolution. Modern landscapes, problems of deforestation, 

desertification. 

4. Environmental factors and general patterns of their impact on geosystems. 

5. Natural factors of the ecosphere. The ecosphere, its features and interdependence with society. 

6. Scientific and technical revolution, its role in shaping the global environmental crisis. 

7. Geoecological aspects of adverse natural and anthropogenic processes and phenomena. The systemic nature of the 

problems of geoecology. 

8. Energy and material features of the ecosphere. The role of biota in the functioning of the ecosphere. 

9. Geoecological role of technical progress. Geoecological aspects of natural and man-made systems. 
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10. Atmosphere, its role in the dynamic system of the ecosphere. Anthropogenic changes in the state of the atmosphere and 

their consequences. 

11. Hydrosphere. The global water cycle, its role in the functioning of the ecosphere. Water resources. The central role of 

water in many natural processes and environmental problems. 

12. Pedosphere, its importance in the functioning of the Earth system. Land fund of the world and its use. The main features 

of soil pollution. 

13. Lithosphere. Anthropogenic geological processes. The main types of anthropogenic impacts on the lithosphere. 

14. Biosphere. The impact of human activity. The main features of the pollution of the biosphere. 

15. Geoecological aspects of energy. Environmental problems of various types of energy production and consumption. 

 

ЕМ3302 Environmental monitoring – 3 credits  

 

Prerequisites: Environmental Security; Environmental chemistry; Environmental GIS; Physics; Advanced Mathematics. 

Postrequisites: Core and major disciplines. 

The purpose of the discipline is formation of students' theoretical knowledge, practical skills, methodological and theoretical 

foundations of monitoring research. 

A student should be able to: 

 describe various approaches to the classification of environmental monitoring; classification of monitoring types 

according to objects and methods of tracking, pollutants, spatial scale of observations; 

 explain the causes of environmental destabilization of the natural environment, associated with natural and anthropogenic 

impacts and justify the choice of measures for their prevention and protection; 

 characterize the priority pollutants, chemical mutagens, carcinogenic factors of the environment, to interpret the rationing 

of discharges and emissions of pollutants; 

 justify the choice of methods for organizing a network of observations of air pollution, natural waters, soil cover and 

principles for their implementation; 

 use the system of environmental legislation of Kazakhstan to justify environmental measures in order to prevent 

environmental pollution; 
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 analyze global environmental problems and measures aimed at preventing disruption of the ecological balance. 

 analyze the characteristics of the ecological state of the environmental components of different regions of Kazakhstan (as 

chosen by the student) in the form of models, essays, presentations. 

 

Topics covered: 

1. Introduction to environmental monitoring. History of environmental monitoring. 

2. Content and structure of environmental monitoring. Functions, goals and objectives of environmental monitoring. 

3. Different approaches to the classification of environmental monitoring. 

4. Classification of types of monitoring according to objects and methods of tracking, pollutants, spatial scale of 

observations. 

5. Global Environmental Monitoring (GEM). 

6. Acoustic control as a physical method for diagnosing biological objects and the environment. 

7. Rationing of discharges and emissions of pollutants. 

8. Principles of monitoring observations. 

9. Unified state information system for monitoring the environment and natural resources (USISM). 

10. Monitoring of atmosphere. 

11. Observations on the pollution of natural waters. 

12. Monitoring the state and anthropogenic changes in the soil and its implementation principles. 

13. Principles of the organization of biological monitoring. 

14. Monitoring of environmental contamination. 

15. International cooperation and Principles for the organization of environmental monitoring. 

 

Integrated ecosystem management Module – 9 credits 
 

Professional competencies: 

 apply knowledge of the nature of the main physical and chemical processes occurring in the atmosphere, hydrosphere and 

lithosphere; 
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 application of the principles and objectives of sustainable development to address situations of global, regional and local 

levels; 

 analyze the environmental situation and implement the "green economy" in the enterprise, using the methods: resource, 

energy conservation, rational water consumption and the use of alternative energy sources. 

 analyze environmental and socio-economic problems using the methods of system analysis and mathematical modeling in 

solving professional problems. 

 

Learning outcomes focused on the Dublin descriptors: 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B4. Use the procedures of rationing, certification, auditing, licensing, examination, analysis of calculations of environmental 

risk and damage when conducting an environmental impact assessment and predicting the consequences of human impact on the 

ecosystem. 

C2. Predict ecosystem adaptation to climate change for the purpose of integrated management of natural resources. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

YZR3303 Land management– 3 credits  
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Prerequisites: Environmental GIS; Environmental monitoring; Desertification and  Reclamation of lands; Agroecology; 

Environmental economics. 

Postrequisites: Core and major disciplines. 

The purpose of the discipline of land management, to form a system of knowledge and methodological basis of land 

management, mastering practical knowledge to analyze and calculate land payments. 

A student should be able to: 

 explain the specifics of the ideological and methodological basis of the natural sciences; 

 classify zones with special conditions of use of territories; land use and land depending on the purpose and permitted use; 

 apply this knowledge when studying educational and scientific works to analyze and synthesize the existing extensive 

scientific data on land management; correctly evaluate modern theoretical concepts and directions in land management; plan and 

carry out land management work, process and analyze the results of work; 

 analyze tasks, plan and justify the necessary research methods, conduct environmental and economic expertise of 

investment programs, schemes and land management projects based on cadastre and land management data; 

 discuss the applied GIS in scientific research and scientific-industrial activity for the purposes of land management, 

cadastre and land management, as tools for implementing information technologies in the land resource management system. 

 

Topics covered: 

1. The basic theoretical position of the control system. Theoretical aspects of management. The basic concepts of the control 

system. 

2. Theoretical foundations of land management. Land as a condition and means of production. 

3. Land Fund of the Republic of Kazakhstan as an object of management. Features of the development of land relations in 

Kazakhstan in the modern period. 

4. The main methods of land management. 

5. The institutional and legal mechanism of land management. Land legislation for the protection and use of land. 

6. The economic mechanism of land management. State and non-state users and land owners. Ways of further development 

of land reform. 

7. Information support for land management. 
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8. Land control as a function of land management. 

9. Land management of the regions of the Republic of Kazakhstan in the regional management system. 

10. Features of land management of municipalities. 

11. Features of land management in cities and other settlements. Regulation of agricultural land turnover. 

12. Land monitoring as a tool for information management of land resources. 

13. Use of GIS-technologies in land management. 

14. The state cadastre of real estate as a function of land management. 

15. Land management in foreign countries. 

 

YVR3304 Water resources management – 3 credits  

 

Prerequisites: Environmental monitoring; Environmental economics; Environmental economics. 

Postrequisites: Core and major disciplines. 

The purpose of the discipline to form students' ideas about the current problems of the water sector and prepare them to 

participate in the development and implementation of comprehensive water management plans in accordance with the 

requirements of the Water Code of the Republic of Kazakhstan.  

A student should be able to: 

 to demonstrate the knowledge gained about the territorial distribution of the water management complex of the Republic 

of Kazakhstan; Normative Legislation Acts (NLA) and modern international principles in the practical planning and use of water 

resources; conceptual framework for the protection of water resources; 

 interpret an understanding of the prospects and objectives of integrated use of water resources; 

 analyze problem situations in the field of water resources protection; 

 apply environmental legislation on practical examples; 

 use the methods (research, analysis, etc.) characteristic of the field of water management in individual or group teaching 

and research activities; 

 evaluate the types of anthropogenic impact on water resources and ways to prevent and reduce it; 

 justify statistical material from the obtained experimental scientific data; 
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 analyze the dynamics of solving scientific problems of the course (scientific reviews on a specific basin, studies of a 

specific problem); 

 make an analysis of the results of the study course; summarize them in the form of a presentation of an individual case 

study; 

 evaluate to explain the basic principles, elements and procedures adopted in the planning of water resources management. 

 

Topics covered: 

1. Introduction. Water in nature and human life. Features of the structure and properties of water. Effect of water on the 

human body. The problem of pollution of natural waters. 

2. Water resources and the state water fund of Kazakhstan. 

3. The global situation and the situation in Kazakhstan in the water sector. 

4. Water complex (WC) and its systems. 

5. Management of water complex. 

6. Water balance. 

7. Methods of compiling the water balance of the water complex. 

8. Monitoring of water resources. 

9. Rationing of water quality. Rules of control, monitoring and assessment of water quality. 

10. Zones of sanitary protection of water supply sources . 

11. Implementation of Integrated Water Resourse Management (IWRM) in Kazakhstan. 

12. Water management according to the basin principle. 

13. Information management in the field of use and protection of water resources. 

14. Development of a water management plan at the local level. 

15. Improving the institutional, regulatory and financial-economic mechanism of water use. 

 

YN3305 Sustainable Resource extraction– 3 credits  

 

Prerequisites: Environmental GIS; Environmental monitoring; Environmental economics; Resource Management. 
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Postrequisites: Core and major disciplines. 

The purpose of the discipline is the formation of systematic knowledge in a student about sustainable subsoil use, ecological 

functions of the lithosphere, requirements in the field of rational and complex use of subsoil, legal and economic mechanisms for 

managing subsoil use. 

As a result of studying the discipline, the student is able to: 

 explain the basic concepts and principles of subsoil use in accordance with the legislation of the Republic of Kazakhstan; 

 analyze the system of state regulation of the subsoil use of the Republic of Kazakhstan and the system of payments for the 

use of the subsoil of the Republic of Kazakhstan; 

 apply the regulatory framework in the field of sustainable subsoil use; 

 develop environmental protection measures for sustainable subsoil use; 

 justify the principles of sustainable subsoil use in the economy of Kazakhstan and the world. 

 

Topics covered: 

1. Basic information about the subsoil. 

2. Mineral resources and features of their use. 

3. Classification of mineral deposits. 

4. Characteristics of the extraction of mineral resources from the depths. 

5. Ecological functions of the lithosphere. 

6. Rational use of mineral resources and the protection of the subsoil. 

7. Rational use and protection of land resources in the extraction and processing of minerals. 

8. The rational use and protection of water resources in the extraction and processing of minerals. 

9. Protection of atmospheric air in the extraction and processing of minerals. 

10. Legal and regulatory framework for sustainable subsoil use. 

11. State management of sustainable subsoil use. 

12. Economic aspects of sustainable subsoil use. 

13. Subsoil use of foreign countries. 

14. Features of the regulation of subsoil use in foreign countries. 
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15. Subsoil use in the global economy. 

 

Applied Green economy Module – 9 credits 
 

Professional competencies: 

- application of the principles and objectives of sustainable development to address situations of global, regional and local 

levels; 

- explain ways to reduce anthropogenic impact leading to climate change and the destruction of the ozone layer of the Earth; 

- to assess the quality of the environment and to own modern methods of waste management, using sanitary and hygienic 

and production standards; 

- analyze the environmental situation and implement the "green economy" in the enterprise, using the methods: resource, 

energy conservation, rational water consumption and the use of alternative energy sources. 

 

Learning outcomes focused on the Dublin descriptors: 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 

B5. Conduct laboratory and field research, evaluate the accuracy and reliability of the results of experiments. 

C3. To critically evaluate world experience in the field of energy and resource saving and monitor the implementation of 

established standards for environmental management. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 
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Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

ZT3303 Green technologies – 3 credits  

 

Prerequisites: Environmental economics; Resource Management; Agroecology; Urbanistics. 

Postrequisites: Fundamentals of environmental auditing, Fundamentals of environmental law, Green technologies, Land 

management, Water resources management, Sustainable Resource extraction, Renewable energy, Methods and models in waste 

management. 

The purpose of the discipline is formation of students' knowledge in the field of "Green technology", aimed at the 

development of "green" technologies, the acquisition of skills and methods of sustainable development. 

A student should be able to: 

 explain the basic concepts, definitions and terms necessary for the development of green technologies and low-carbon 

development; 

 analyze the goals and objectives of the Concept of the transition of Kazakhstan to a green economy; 

 discuss the laws of the Republic of Kazakhstan and other regulatory documents in the field of green economy, ecology, 

environmental protection and renewable energy sources (RES); 

 characterize the development of new industries and "green clusters"; 

 solve practical problems in the design of installations of renewable and alternative energy sources, to develop and 

correctly draw up technical and design documentation for renewable energy installations; 

 analyze data on the economic efficiency of applying green technologies in various regions of Kazakhstan. 

 

Topics covered: 

1. Introduction. State policy of the Republic of Kazakhstan in the field of “Green economy”. 

2. General concepts and information about new trends in the development of green technologies in the country. 

3. The current state of energy production and the country's energy supply. 
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4. Modern development of the “Green economy” in the Republic of Kazakhstan. 

5. General characteristics of photoelectric converters (photovoltaic cells). 

6. Wind power plants, as the object of the source of electrical energy. 

7. Advantages and disadvantages of wind power. 

8. Application of solar power plants in rural and difficult-to-reach tourist regions of the country. 

9. Analysis of the development trend of renewable energy sources in foreign countries in the energy system. 

10. Studying the physical basis of solar energy conversion processes. 

11. Use of geothermal energy to generate heat and electricity. 

12. Biogas energy and agro-industrial complex. 

13. Technology of biogas production. 

14. Concepts of sustainable and low carbon economic development of Kazakhstan. 

15. Heritage EXPO-2017-Green technologies. 

BE3304 Renewable energy – 3 credits  

 

Prerequisites: Environmental economics; Resource Management; Environment and Humans. 

Postrequisites: Core and major disciplines. 

The purpose of studying the “Renewable energy” discipline is to develop students' knowledge in the field of development 

prospects and existing world and domestic experience in developing energy sources that are alternative to traditional ones used in 

thermal and atomic energy. 

A student should be able to: 

 name the main goals, objectives, methods of using alternative energy in the field of environmental management and 

environmental protection; 

 substantiate the main directions of alternative energy: solar energy, hydropower, geothermal and hydrogen energy, marine 

and tidal energy, bioenergy; 

 choose the technologies of the future and know the prospects for the use of alternative energy sources on Earth; 

 analyze and systematize information on the main sources of alternative energy; 
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 planning  the rational use of the received energy in industry and agriculture. 

 

Topics covered: 

1. The current state of energy resources. 

2. Problems of using traditional energy sources. 

3. Problems of the use of alternative energy sources. 

4. Conversion of solar energy into heat. 

5. Solar collectors and concentrates. 

6. Solar power. 

7. Theory of the use of wind energy. 

8. Wind power installations. Types and principles of work. 

9. 9The thermal regime of the earth's crust. 

10. Using the energy of the hydrosphere. 

11. Power plants that convert ocean energy, wave motion and currents. 

12. Combined use of renewable energy. 

13. Energy potential of secondary energy resources. 

14. Production of gaseous and liquid biofuels. 

15. Hydrogen energy. 

MMYO3305 Methods and models in waste management – 3 credits  

 

Prerequisites: Environmental management system, Environmental impact assessment (EIA); Environmental impact of 

Industrial processes; Environmental monitoring 

Postrequisites: Green economy, Environmental management system, Sustainable Resource extraction, Renewable energy. 

The purpose of the discipline is to study the issues and problems associated with municipal solid waste management and to 

create a basis for understanding specific technologies and options for management of solid waste. Human activity generates 

waste, which is often discarded because it is considered useless. This waste is usually solid, and the word "waste" suggests that 

the material is useless and undesirable. However, many of these wastes can be recycled and, thus, they can become a resource for 
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industrial production or energy production if they are properly managed. Waste management has become one of the most 

significant problems of our time, as the modern lifestyle produces a huge amount of waste, and most people want to preserve 

their lifestyle, as well as protect the environment and public health. In recent years, state legislatures have enacted more solid 

waste management laws than any other topic in their legislative programs. 

As a result of studying the discipline, the student is able to: 

 demonstrate knowledge of sources and classify types and properties of solid wastes; 

 explain the process of solid waste production; 

 describe solid waste collection systems; 

 differentiate special and domestic hazardous waste, construction and waste of road transport; 

 understand the composting process; 

 assess the production of biogas from waste; 

 determine the composition of the waste during fuel combustion; 

 master the tools for identifying waste disposal sites, criteria for the formation of solid waste landfills; 

 propose a set of measures for landfill management; 

 develop a plan for the closure and maintenance of the landfill. 

 

Topics covered: 

1. Sources and types of solid waste. 

2. Physical, chemical and biological properties of waste. 

3. Evaluation of solid waste production. 

4. Solid waste collection systems. 

5. Special waste. Household hazardous waste. Car tires and household batteries. Used oil. Construction waste. 

6. Composting. 

7. Biomechanization. 

8. Waste from energy combustion (energy waste). Burning. 

9. Criteria for determining waste disposal sites. The basic design of solid waste landfills. 

10. Composition, formation and control of leaching. 



123 

 

11. Composition, formation and control of biogas. 

12. Surface water management. 

13. Basic concepts of the stability of waste disposal (angle of the slope of waste). 

14. Management of polygons. Economic aspects. 

15. Works on the closure and maintenance of the landfill. 

 

Sustainable land use Module – 9 credits 

 

Professional competencies: 

 understand the ecological terminology and nomenclature; 

 describe the main stages of the evolution of the biosphere and its specific features; the main links of the small biological 

and large geological cycles of substances; 

 to determine the factors of desertification, the optimal parameters of fertility, using studies of the hydrological, 

physicochemical, biological and other properties of the soil to select the best methods of recultivation; 

 identify ways and means of reducing environmental risk to an acceptable level, basic measures to eliminate the 

consequences of accidents and disasters; 

 to explain the possible ways of contamination of food raw materials and food products with xenobiotics of chemical and 

biological origin and their influence on the human organism. 

 

Learning outcomes focused on the Dublin descriptors: 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B2. Master the methods of collecting and statistical analysis of environmental information; computer literacy. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 

B5. Conduct laboratory and field research, evaluate the accuracy and reliability of the results of experiments. 

C2. Predict ecosystem adaptation to climate change for the purpose of integrated management of natural resources. 

 

Methods for evaluating the results achieved: 
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 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

ORZ3306 Desertification and  Reclamation of lands – 3 credits  

 

Prerequisites: Desertification and  Reclamation of lands; Environmental impact assessment (EIA); Environmental 

monitoring; Economic and social geography of Kazakhstan. 

Postrequisites: Land management; Sustainable Resource extraction; Green technologies; Climate change; Biodiversity 

conservation.  

The purpose of the discipline is forming students about the current state of the problem of desertification, factors of 

desertification, methods of combating desertification and rational use of natural resources, a complex of modern measures to 

combat desertification, desertification in Kazakhstan, which allow rational use of natural resources and limit the anthropogenic 

load on the environment. 

A student should be able to: 

 determine the factors causing desertification, regional features of the problem of desertification, criteria for 

desertification; 

 apply this knowledge to solve the problems of desertification and to develop measures to combat the negative processes 

that make up the phenomenon of desertification; to independently assess the climatic and geomorphological features of the region 

in order to prevent the development of desertification; 

 possess skills to determine the factors of desertification and rational planning of agricultural production; 
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 understand the main directions of reclamation of disturbed lands; 

 use the basic techniques of technical and biological reclamation of disturbed lands; 

 use the methods of choosing environmental protection technologies for the development of mineral deposits. 

 

Topics covered: 

1. The essence of the process of desertification. The current state of desertification. 

2. Arid territories - hotbeds of desertification. 

3. Natural and anthropogenic factors of desertification. 

4. Natural and ecological characteristics of arid, semi-arid territories. 

5. The problem of desertification in the countries of Central Asia 

6. Modern technologies to combat desertification. 

7. International cooperation in the field of combating desertification. 

8. The subject and tasks of land reclamation. 

9. Regulatory and legal base in the field of land reclamation. 

10. The main directions of reclamation of damaged lands. 

11. Stages of reclamation of disturbed lands. Technical stage of reclamation. 

12. Biological stage of recultivation. 

13. Classification of disturbed areas and industrial sites. 

14. Soils, flora and fauna of reclaimed lands. 

15. Ways to reduce the objects of reclamation. Reclamation projects. Land Protection.  

 

Agr3307 Agroecology – 3 credits 

 

Prerequisites: Почвоведение; Environmental impact assessment (EIA); Environmental monitoring; Economic and social 

geography of Kazakhstan. 

Postrequisites: Land management; Sustainable Resource extraction; Green technologies; Climate change; Biodiversity 

conservation.  
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The purpose of the discipline is formation of students' theoretical knowledge and practical skills for the rational use of the 

potential of the soil, plants and animals in the production of agricultural products. 

A student should be able to: 

 explain of the formation of biogeochemical cycles in natural ecosystems and agroecosystems; 

 use the methods and techniques of recultivation and rehabilitation of technologically polluted territories in order to return 

them to agricultural use for the production of environmentally safe products; 

 carry out an environmental impact assessment of agricultural land use projects; 

 assess the level of fertility, to justify the direction of use of the soil in the adaptive-landscape system of agriculture. 

 

Topics covered: 

1. Agroecology as a science. Types, structures and functions of agroecosystems. 

2. Natural resource potential of agricultural production. Resource cycles. 

3. The functioning of agroecosystems under the conditions of technogenesis. 

4. Soil-biotic complex as the basis of agroecosystem. 

5. Ecological bases of conservation and reproduction of soil fertility and biodiversity. 

6. Agro-environmental assessment of land. Estimation of soil losses due to water and wind erosion. 

7. Agroecological assessment of land based on GIS - technologies. 

8. Production of environmentally friendly products. The concept of formation of sustainable nuclear power plants. 

Landscape-ecological basis for the formation of systems of agricultural production. 

9. Ecological problems of livestock. 

10. Ecological aspects of the use of agricultural machinery. 

11. Arable land as agrobiocenosis and agricultural land. 

12. Pasture as agricultural land and ecosystem. 

13. AgroEnvironmental monitoring. Methodological and organizational basis of its implementation. 

14. Sustainable development of agriculture and rural areas. 

15. Environmental activities in agriculture. 
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Yrb3308 Urbanistics – 3 credits 

 

Prerequisites: Environment and Humans; Economic and social geography of Kazakhstan; Human Life Safety and 

Management of extreme situations ; Environment and Sustainable Development. 

Postrequisites: Land management; Green technologies; Climate change; Biodiversity conservation; Ecosystem services. 

The purpose of the discipline is  formation of students' knowledge about the processes of formation, formation and 

development of large cities in different countries, the dynamics and prospects for the development of global urbanization. 

A student should be able to: 

 interpret the historical aspects of the emergence and development of cities, the main stages of development of urban 

systems; 

 define the basic concepts of urbanism and theoretical concepts for studying the problems of global urbanization; 

 understand the main problems of the development of global urbanization; 

 express the spatial patterns of urbanization through the main stages of the evolution of urban systems (city - 

agglomeration - urbanized area - urbanized zone - megalopolis); 

 apply the theoretical and methodological foundations of the processes of urbanization, methods of designing cities, urban 

(town planning) policy and district planning; 

 identify the main environmental problems in the urban environment; 

 streamline the methodological approaches to the study of the socio-economic and environmental complex of the city; 

 evaluate the role of cities in the organization of space, their structure and dynamics of development; 

 explain the complex, globalized processes of urbanization, to draw convincing conclusions and expert conclusions; 

 develop practical recommendations for the preservation of the natural environment, taking into account the specific 

features of the city; 

 substantiate and build their point of view on the issues of changing the quality of the natural environment and taking into 

account the geoecological properties of the region when designing the district planning. 
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Topics covered: 

1. The subject, objectives and history of urbanism from the standpoint of interdisciplinarity: the socio-political background. 

2. The subject, objectives and history of urbanism from the standpoint of interdisciplinarity: the content and importance of 

geographical approaches in studying the problems of the development of cities and urban systems. 

3. The main historical stages of urban development - pre-capitalist period. 

4. The development of cities and urban planning in the XIX and XX centuries. Future cities. 

5. Foundations of urban theory. The influence of postcolonialism on urban theory. 

6. The concept and criteria of the city. Classification and typology of cities. 

7. Economic and geographical position of the city. Hierarchical Subordination and Interaction of cities. 

8. The city as a place of economic activity. City and Globalization. 

9. City and nature. Environmental, demographic, economic and social problems of cities. 

10. Social and cultural differences in the city. 

11. Urban politics and city management. 

12. Scientific and methodological foundations of urban policy. Basics of urban design. 

13. Territorial organization of the city - Functional planning structure Classical concept of the framework of the territory. 

14. Main features of modern urbanization in developed and developing countries. 

15. The main features of the geography of cities of the CIS and its regional features. 

 

Sustainable Nature Use Module – 9 credits 

 

Professional competencies: 

- understand the basic principles of the system of state regulation in the field of ecology and use legal documents in 

professional activities; 

- carry out calculations to assess the levels of hazardous environmental factors, develop comprehensive programs for 

environmental safety. 

- identify ways and means of reducing environmental risk to an acceptable level, basic measures to eliminate the 

consequences of accidents and disasters; 
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- to assess the quality of the environment and own modern methods of waste management, using sanitary and hygienic and 

production standards. 

 

Learning outcomes focused on the Dublin descriptors: 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 

C2. Predict ecosystem adaptation to climate change for the purpose of integrated management of natural resources. 

C3. To critically evaluate world experience in the field of energy and resource saving and monitor the implementation of 

established standards for environmental management. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

Res3306 Resource Management – 3 credits  

 

Prerequisites: Economic and social geography of Kazakhstan; Environmental geosystems of Kazakhstan; Environment and 

Sustainable Development. 

Postrequisites: Land management; Water resources management; Sustainable Resource extraction; Green technologies; 

Renewable energy; Climate change. 
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The purpose of the discipline is to form the student's theoretical and applied ideas about various types of natural, integral 

and socio-economic resources, about the interrelation of all the natural factors of social life with the socio-economic development 

of humanity. 

As a result of studying the discipline, the student is able to: 

 classify different types of resources; 

 describe the current state and patterns of distribution of the natural resources of the world and Kazakhstan; 

 analyze the reserves of natural resources and make a forecast on their use; 

 assess the resource availability and natural resource potential of the territory; 

 develop activities and programs for the rational use of natural resources. 

 

Topics covered: 

1. Resource Management in the system of established scientific disciplines. 

2. Resources, their classifications, resource cycles, natural resource potential (PDP) as the basis for the development of the 

resource base. 

3. Earth as a natural resource and spatial basis. 

4. Mineral and energy resources. 

5. Water resources and water supply of Kazakhstan. 

6. Atmospheric and climate resources. 

7. Biological resources. 

8. Recreational, tourist and medical resources. 

9. Ecological resources. 

10. Secondary resources - man-made resources. 

11. Labor and demographic resources as a structural element of resource management. 

12. Financial and business resources. 

13. Intellectual information resources. 

14. The main contradictions in the system “resources - use - resource and environmental crises”. 

15. Resource block in the concept of sustainable development. 
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ЕР3307 Environmental economics – 3 credits  

 

Prerequisites: Economic and social geography of Kazakhstan; Environmental geosystems of Kazakhstan; Environment and 

Sustainable Development. 

Postrequisites: Land management; Water resources management; Sustainable Resource extraction; Green technologies; 

Renewable energy; Climate change; Green economy. 

The purpose of the discipline is to form students' experience in using the most effective ways of rational use of natural 

conditions and resources and environmental protection, taking into account environmental, social and economic consequences as 

a result of the interaction of nature and society. 

As a result of studying the discipline, the student will be able to: 

 understand the relationship of the main aspects of environmental management: technical, economic and socio-political; 

 explain the features of the manifestation of the basic economic laws in environmental management;  

 analyze the economic problems of the creation and functioning of natural and man-made complexes; 

 assess the effectiveness of measures for greening the economy; 

 define the tasks and measures of economic support for environmental management at the local, regional and global levels; 

 own methods and technologies for analyzing environmental processes and protecting the environment in order to set 

priorities and set specific objectives in environmental protection activities; 

 put into practice the provisions of legislation governing environmental activities in Kazakhstan; 

 possess an integrated approach to improve the economic mechanisms of environmental management, develop research in 

the field of environmental protection, expand international cooperation in the field of environmental economics. 

Topics covered: 

1. Goals, objectives and methods of "Environmental economics". 

2. The concept and types of environmental management. 

3. Classification of natural resources. 
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4. The theory of economic assessment of natural resources and environmental quality. Approaches to the assessment of 

natural resources. 

5. Economic problems of rational use of land and other resources. Inventories. 

6. Nature as a process of social reproduction. 

7. Types of nature management as a process of continuous interaction between the economy and nature. 

8. External effects in environmental economics. 

9. The main directions of greening the economy. 

10. Natural and food verticals. Nature intensity. 

11. Economic aspects of environmental pollution. 

12. Economic efficiency of environmental activities. 

13. Economic mechanisms for environmental management. 

14. Legislative support for environmental management. 

15. Environmental economics and sustainable development of Kazakhstan. 

 

OER3308 Environmental Risk Assessment– 3 credits  

 

Prerequisites: Environmental impact assessment (EIA); Environmental impact of Industrial processes; Human Life Safety 

and Management of extreme situations.  

Postrequisites: Environmental management system; Climate change; Environmental monitoring; Fundamentals of 

environmental auditing; Green technologies; Renewable energy. 

The purpose of the discipline is formation of students knowledge aimed at solving the problem of security and sustainable 

interaction between man and nature, analysis and assessment of technological and natural risks.  

As a result of studying the discipline, the student is able to: 

 determine the nature and content of technological and natural risks; 

 describe the risk formation procedures; 

 form an idea of the scale and consequences of the anthropogenic impact on the environment; 

 conduct a quantitative and qualitative assessment of natural and man-made risks; 
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 organize activities to minimize of natural and man-made risks. 

 

Topics covered: 

1. Introduction. Risks in various forms. 

2. Quantitative risk assessment. Risk of death Chance and probability. 

3. Natural disasters. Basic definitions. 

4. Meteorological disasters. 

5. Ways to reduce atmospheric hazards. 

6. Hurricane mechanism. 

7. Phenomenology of volcanoes. Volcanic hazard. 

8. Plate tectonics. Earthquake mechanics. 

9. Contradictions in interactions within the system “nature - technosphere-society”. 

10. Methods of qualitative hazard analysis. 

11. Environmental change and control. 

12. Classification and exposure to air pollutants. 

13. Contamination of soil. 

14. Soil erosion and soil stability. 

15. Risk assessment for human health.  

 

Adaptation to climate change Module – 9 credits 
 

Professional competencies: 

- apply knowledge of the nature of the main physico-chemical processes occurring in the atmosphere, hydrosphere and 

lithosphere; 

  - explain ways to reduce anthropogenic impact leading to climate change and the destruction of the ozone layer of the 

Earth; 
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- analyze environmental and socio-economic problems using the methods of system analysis and mathematical modeling in 

solving professional problems. 

 

Learning outcomes focused on the Dublin descriptors: 

A2. Interpret the basic concepts and laws of physics, chemistry, mathematics. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 

C1. Conduct an experiment using physico-chemical methods to assess the state of the Environment. 

C2. Predict ecosystem adaptation to climate change for the purpose of integrated management of natural resources. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative assessment tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc. 

Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

MME4309 Mathematical modeling in ecology – 3 credits  
 

Prerequisites: Advanced Mathematics; Environmental GIS; Physics; Statistical methods in ecology. 

Postrequisites: Methods and models in waste management; Renewable energy; Green technologies; Green economy. 

The purpose of the discipline is to form students' knowledge of mathematical modeling of ecological systems, types of 

models and principles of their construction, basic research methods, methods for analyzing one-dimensional and 

multidimensional ecosystem models and features of interpretation of the results and their analysis.  
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As a result of studying the discipline, the student is able to: 

 understand the basic principles and stages of mathematical modeling of real ecosystems; 

 explain the classification of mathematical models in ecology; 

 to interpet methods of research of discrete, continuous and discrete-continuous mathematical models of ecological 

systems; 

 put into practice the basic methods of analyzing environmental models; 

 analyze and select methods for solving the problem of modeling. 

 

Topics covered: 

1. Introduction. Mathematical modeling, as a tool in solving environmental problems. 

2. Methodological and theoretical foundations of the modeling process. Types of models. 

3. Basic principles and stages of mathematical modeling. 

4. Hard and soft mathematical models. Examples. 

5. Quantitative assessment of multifactor impacts in environmental modeling. 

6. Geoinformational approach to modeling. 

7. Digital modeling of geosystems. 

8. Mathematical modeling of the environment. 

9. Features of modeling local natural processes. 

10. Features of modeling global natural processes. 

11. The main stages of the development and research of models on the computer. 

12. Modeling of conditions for dispersion of emissions from industrial enterprises. 

13. Some mathematical methods for implementing models. 

14. Some mathematical methods for implementing models. Convergence and stability. 

15. Visualization of simulation data. 

 

IK4310 Climate change – 3 credits  
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Prerequisites: Environmental Risk Assessment; Desertification and  Reclamation of lands; Environment and Sustainable 

Development. 

Postrequisites: Fundamentals of environmental auditing; Green economy; Land management; Water resources management; 

Sustainable Resource extraction; Green technologies; Renewable energy. 

The purpose of the discipline is to form the student on the basis of the competence-based approach of theoretical knowledge 

on climate change, international and national actions in the field of climate change impacts, practical skills in analyzing changes 

in environmental components and the potential of socio-economic systems, taking into account international experience. 

As a result of studying the discipline, the student is able to: 

 describe the causes, current state and trends of climate change; 

 identify uncertainties associated with the complexity of the climate system; 

 explain the features of the impact of climate change on the environmental, social and economic security of the Republic 

of Kazakhstan; 

 analyze literary, statistical sources about the state of environmental components; 

 argue your view on measures to reduce the vulnerability of ecosystems; 

 assess the effects of climate change in climate-dependent sectors and select the best adaptation measures; 

 determine, based on the analysis of climate policy formation factors, national stakeholders and scenarios for the 

development of socio-economic systems at the local level; 

 compile scientific and educational reports and presentations on climate change based on independent work with 

educational, reference, scientific literature, information resources of the Internet 

 use the acquired knowledge and skills on climate change to solve scientific, practical and educational tasks.  

 

Topics covered: 

1. Introduction to the discipline. 

2. Climate change of the Earth. The climates of the past. Modern Climate change. 

3. Dynamics and state of the climate system at the global, regional and national levels. 

4. Observation system and climate data. Climate models, scenarios and forecasts. 
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5. Anthropogenic concept of climate change. UN Framework Convention on Climate Change and the activities of the 

IPCC. 

6. Criticism of the anthropogenic concept of climate change in scientific publications. 

7. New concepts of complex terrestrial and astronomical research. 

8. Socio-environmental systems (SES). Scientific uncertainty. 

9. The principle of precaution. Vulnerability of social and ecological systems. 

10. Adaptation to climate change. 

11. Mitigation of climate system impacts. 

12. International climate policy. History and principles of formation, current trends. 

13. National Policy on Climate Change in the Republic of Kazakhstan. 

14. Development of climate strategies, plans and activities at the local level. 

15. Climate change – strategy, politics and reality. 

 

PhOC4311 Environmental physics – 3 credits  

 

Prerequisites: Physics; Environmental GIS; Advanced Mathematics; Environment and Sustainable Development. 

Postrequisites: Green economy; Land management; Water resources management; Sustainable Resource extraction; Green 

technologies; Renewable energy. 

The purpose of the discipline is to form students' ideas about the fundamental laws of physics to describe the behavior of 

biological, social and other systems and instill a physical understanding of many processes occurring in the environment. 

A student should be able to: 

 have knowledge of the origin and manifestation of the anthropogenic factor in thermal, electrical, magnetic and light 

phenomena; 

 form scientific ideas about the causes and consequences of the influence of the anthropogenic factor on some natural 

phenomena; 

 explain various physical processes and phenomena in the surrounding world; 
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 analyze the physical processes in the atmosphere, hydrosphere and lithosphere and the influence of human activity on 

them; 

 apply methods and means of environmental protection from the effects of physical pollution when their level exceeds the 

maximum allowable. 

 

Topics covered: 

1. Introduction. The subject and objectives of the discipline «Environmental physics". Physics - the science of nature. 

2. The general concept of "pollution" of the environment. Main types of pollution. 

3. Noise, biological and physical concept of sound. Sound vibrations and waves. 

4. Methods of protection from noise. Sound absorption. Soundproofing. 

5. General and local vibrations, sources of occurrence. 

6. Electromagnetic fields and their impact on the environment. 

7. Biological effect of EMF. 

8. The concept of thermal radiation and its characteristics. The laws of thermal radiation. 

9. General information about infrared radiation. 

10. General information about ultraviolet radiation. 

11. The mechanism of formation and destruction of the ozone layer. 

12. The protective properties of the atmosphere from the action of UV radiation. 

13. Laser radiation. Definition of quantum electronics. 

14. Ionizing radiation. Types of ionizing radiation. 

15. Problems of radiation safety of the Republic of Kazakhstan and ways to solve them. Reducing radiation. Types of 

ionizing radiation. 

Environmental protection Module – 9 credits 

 

Professional competencies: 

- describe the main stages of the evolution of the biosphere and its specific features; the main links of the small biological 

and large geological cycles of substances; 



139 

 

- apply geosystem analysis and bio-geographic data to assess resource potential, environmental management and 

biodiversity conservation; 

- to develop practical recommendations for the preservation of the natural environment, taking into account the ecological 

design of cities, industrial enterprises 

- justify the use of ecosystem services for providing people with material goods and resources, managing diseases and 

climate, providing recreational, cultural and spiritual benefits; 

- use the methods of organization and planning of scientific research, search for scientific information, principles for 

determining the permissible errors of laboratory experiments. 

 

Learning outcomes focused on the Dublin descriptors: 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B2. Master the methods of collecting and statistical analysis of environmental information; computer literacy. 

B5. Conduct laboratory and field research, evaluate the accuracy and reliability of the results of experiments. 

C2. Predict ecosystem adaptation to climate change for the purpose of integrated management of natural resources. 

 

Methods for evaluating the results achieved: 

 Oral survey: interview, colloquium, exam; 

 Written works: test, test, essay, MidTerm, exam; 

 Control using technical means and information systems: computer testing programs, complex situational tasks; exam 

testing, educational tasks for specialized programs; 

 Innovative evaluation tools: case-method, portfolio, business (role-playing) game, debate, discussion, incident method, 

method of successive situations, etc.Evaluation policy: 

 Criterion assessment is used to determine the degree of formation of competencies; 

 Summative assessment is applied to indicators of the quality of the curriculum of the discipline. 

 

CBZL4309 Biodiversity conservation – 3 credits  
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Prerequisites: Environmental biogeography; Environment and Sustainable Development; Environment and Humans; 

Ecology of animals and plants. 

Postrequisites: Green economy; Land management; Water resources management; Sustainable Resource extraction; Green 

technologies. 

The purpose of the discipline is formation of students' ideas about biodiversity, its structure and distribution in space, the 

role in the biosphere and in practical human activities, the current state and trends of change, biological and socio-economic 

mechanisms for the conservation of biodiversity. 

As a result of studying the discipline, the student is able to: 

 explain the basic laws and concepts of ecology and biodiversity, the properties of living systems, the environment-forming 

functions of the living, the structure and evolution of the biosphere and the role of man in it; 

 describe the theoretical principles of biological taxonomy, the environmental characteristics of representatives of various 

systematic groups, their role in the biosphere; 

 generalize ideas about the principles of functioning and the limits of the sustainability of ecosystems and the biosphere, 

about the interaction of man with the natural environment, about the causes of environmental crisis situations and about the 

possibilities of overcoming them; 

 apply the knowledge gained in predicting changes and stabilization of biomes in specific conditions; 

 conduct environmental protection measures at various levels to maintain biological diversity. 

 

Topics covered: 

1. Introduction. The subject and objectives of biodiversity. The history of the development of scientific views. 

2. Methods for studying biodiversity. Biosphere functions of biodiversity. 

3. Biodiversity created by man. Selection methods: hybridization, mutagenesis and genetic engineering. 

4. Systematics of living organisms. 

5. Taxonomic diversity. Evolutionary and typological concept of the species. Concepts of immense and multidimensional 

form. Intraspecific categories. 

6. Geography of biodiversity. Genogeography. 

7. Human-made impact on the stability of biosystems. The concept of sustainability and stability. 
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8. Monitoring biodiversity. Biodiversity indices and models. Global and regional levels of biodiversity monitoring. 

9. Environmental protection. Environmental laws - as the basis for environmental planning. 

10. The value of zoos and nurseries in maintaining biodiversity. 

11. Ecosystem modeling. 

12. Seed and vegetative reproduction of plants as a basis for the conservation of rare species. 

13. Sustainable use of natural resources. 

14. Biotechnical measures and biotope protection. 

15. Domestic and international programs, the creation of natural biosphere reserves in accordance with the principles of the 

UNESCO program "Man and the Biosphere", UN conventions. 

 

EY4310 Ecosystem services – 3 credits 

 

Prerequisites: Environmental impact assessment (EIA); Environmental economics; Environmental Risk Assessment. 

Postrequisites: Land management; Water resources management; Sustainable Resource extraction; Green technologies. 

The purpose of the discipline is to determine the importance of ecosystem services, justify the use of economic analysis of 

ecosystem services, familiarity with the main achievements and trends in this area, as well as the processes and methods of 

environmental and economic assessment. 

As a result of studying the discipline, the student is able to: 

 demonstrate the knowledge gained about ecosystem services, their classification; have an idea of foreign experience in 

assessing environmental services; ecosystem assessment methods; 

 develop methodological abilities, build strategies for decision-making and resolution of environmental problems; 

 conduct ecosystem assessment in accordance with sustainable development goals; 

 apply the knowledge gained in practical examples; 

 conduct a logical discussion on issues related to the solution of environmental problems; 

 apply a scientific approach to research, interdisciplinary and intersectoral problems of optimal use of ecosystems; 

 assess the anthropogenic impact of production on the environment and its environmental consequences. 

Topics covered: 
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1. Introduction to the course. What is Ecosystem services (ES)? Classification of ES. Stages of formation and identification 

of ES. 

2. Promotion to sustainable development. Goals for sustainable development. 

3. Biosphere - the fundamental shell of the Earth. 

4. Productive ecosystem services. 

5. Environment-forming ecosystem services. 

6. Recreational ecosystem services. 

7. Decision making within / outside of ecosystems. 

8. Decision making within / beyond ecosystems 

9. The value of the scale. 

10. Ecosystem assessment concepts. 

11. Analytical assessment approaches. Data collection. 

12. Analysis and reporting. 

13. Scenarios for the implementation of ES. 

14. Methods of economic assessment of ES. 

15. Application of economic assessment of water resources management. 

 

EР4311 Environmental Project – 3 credits  

 

Prerequisites: Global environmental challenges and Sustainable Development Goals; Environmental Impact Assessment 

(EIA); Environmental Safety; Environmental risk assessment. 

Postrequisites: Land management; Water management; Sustainable subsoil use; Green technology; Writing and defense of 

the thesis (project). 

The purpose of the discipline is formation of a person who has theoretical knowledge and practical skills to assess the 

impact of existing industrial facilities on the environment, environmental studies and project design. 

As a result of studying the discipline, the student is able to: 

 classify the types and types of environmental impacts of economic activity; 
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 form ecological thinking in solving design problems with various types of ecological design; 

 interpret the principles and systems for assessing and rationing the state of landscapes and their components; 

 make an environmental justification of projects; 

 develop an environmental project. 

 

Topics covered: 

1. Formation and development of environmental design. Ecological development of society. 

2. Basic concepts and objects of environmental design. 

3. Methodology and principles of environmental design. 

4. Technosphere. The concept of geotechnical systems. 

5. Types and types of environmental management (sectors of the economy). 

6. The impact of economic activity on the environment. 

7. Geoecological principles of design. 

8. Regulatory framework and informational basis for environmental design. 

9. Ecological design of sanitary protection zones. 

10. Environmental justification of industrial projects. 

11. Engineering and environmental surveys in environmental design. 

12. Ecological design of environmental facilities. 

13. Purpose and typology of environmental objects. 

14. Environmental justification of urban projects. 

15. Ecological infrastructure of the city. Eco-city concepts. 

 

ADDITIONAL TYPES OF TRAINING (ATT) – 23 credits 
 

OBLIGATORY COMPONENT (OC) 

 

Physical Training Module– 8 credits 
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Upon successful completion of this module, students are able to: 

 use in life practical skills and abilities ensuring the preservation and strengthening of health, development and 

improvement of psychophysical abilities and qualities; 

 independently maintain and develop basic physical qualities in the process of exercising; 

 use methods and means of physical culture to ensure full social and professional activities; 

 evaluate the current state of physical culture and sports in the world; 

 adhere to a healthy lifestyle; 

 self-organization and self-education in the formation of a healthy lifestyle. 

 

The learning outcomes focused on the Dublin descriptors: 

D1. To be ready for independent creative activity, cooperation, to use practical skills that ensure the preservation and 

strengthening of health, the development and improvement of psychophysical abilities and qualities. 

 

Professional Practice Module– 12 credits 
 

Professional competencies: 

 understand environmental terminology and nomenclature; 

 apply knowledge of the nature of the main physicochemical processes occurring in the atmosphere, hydrosphere and 

lithosphere; 

 describe the main stages of the evolution of the biosphere and its specific features; the main links of the small biological 

and large geological cycles of substances; 

 to apply principles and objectives of sustainable development to address situations of global, regional and local levels; 

 understand the basic principles of the system of state regulation in the field of ecology and use legal documents in 

professional activities; 

 perform monitoring of the biosphere using innovative methods, such as: satellite observations, GIS technology, 

bioindication, biotesting, ecostatistical analysis and others; 
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 using the fundamentals of industrial ecology, solving problems in this area, as well as applying the obtained theoretical 

knowledge in applied ecology; 

 develop practical recommendations for the preservation of the natural environment, taking into account the ecological 

design of cities, industrial enterprises; 

 analyze environmental and socio-economic problems with the use of systems analysis and mathematical modeling in 

solving professional problems; 

 to assess the quality of the environment and own modern methods of waste management, using sanitary and hygienic and 

production standards; 

 carry out calculations to assess the levels of hazardous environmental factors, develop comprehensive programs for 

environmental safety; 

 apply regulatory documents during environmental impact assessment, environmental impact assessment and auditing, 

assess the level of preparation of management systems for certification for compliance with the requirements of ISO series 

standards; 

 use the methods of organizing and planning research, searching for scientific information, principles for determining the 

permissible errors of laboratory experiments; 

 preparation of scientific and technical documentation. 

 

Upon successful completion of this module, students are able to: 

 apply methods of field gathering (samples for chemical analysis, samples of soil and soils, herbariums, etc.) for processing, 

analysis and synthesis of field and laboratory (cameral) sources of environmental information; 

 perform work on the description, diagnosis of soils, phytocenoses, determine in the field the mechanical composition of the 

soil; 

 collect statistical material, use technological information in the work, compile cartographic material, build soil, profile, 

draw up a report; Conduct independent research based on the use of analytical information obtained at a particular enterprise; 

 use the skills of collecting, organizing and summarizing the collected material to complete the thesis; 

 formulate conclusions on the work that determine the scientific novelty and practical value; 
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 perform labor operations within the framework of the functional duties of the company's employees. 

 

As a result of studying the module, students are able to: 

A2. Interpret the basic concepts and laws of physics, chemistry, mathematics. 

A3. Use basic knowledge in the field of theoretical and applied ecology. 

B2. To possess methods of collecting and statistical analysis of environmental information, computer literacy. 

B3. Apply this knowledge to solve scientific and applied problems in the field of ecology and environmental management. 

B4. Use the procedures of rationing, certification, auditing, licensing, examination, analysis of calculations of environmental 

risk and damage when conducting an environmental impact assessment and predicting the consequences of human impact on the 

ecosystem. 

B5. Conduct laboratory and field research, evaluate the accuracy and reliability of the results of experiments. 

C1. Conduct an experiment using physico-chemical methods to assess the state of theEnvironment. 

C2. Predict ecosystem adaptation to climate change with the goal of integrated management of natural resources. 

C3. To critically evaluate world experience in the field of energy and resource conservation and monitor the implementation 

of established environmental management standards. 

D1. To be ready for independent creative activity, cooperation, to use practical skills that ensure the preservation and 

strengthening of health, the development and improvement of psychophysical abilities and qualities. 

 

UP Educational practice – 3 credits 
 

The purpose of the practice is to consolidate students' knowledge gained during the classroom sessions at the university in 

specialty disciplines, familiarize themselves with ecosystems of various levels and the elements that compose them, processes 

occurring within ecosystems, familiarize themselves with the structure and functioning of the environmental control service of 

enterprises and environmental organizations. 

As a result of the internship, students are able to: 

 understand the limits of tolerance of organisms and populations; 
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 analyze the basic laws of the functioning of the biosphere and biogeocenoses, the basic principles of protecting the 

environment from pollution, the laws governing the formation of biodiversity, and its differentiation in geographic space; 

 use environmental research methods, information tools, computer technologies to search, analyze and summarize 

environmental information on various landscapes; 

 compile relevant databases; 

 assess the diversity of animals, plants and microorganisms at different levels of its differentiation by modern methods; 

 apply monitoring methods to monitor, assess and predict the state of the environment to make operational decisions to 

improve its quality; 

 evaluate the nature and direction of anthropogenic impacts on natural complexes and their components in specific 

environmental conditions. 

 

PrP Practice Training (field practice) – 1 credits 
 

The purpose of the practice is to form students' understanding of the structure of ecological systems, the patterns of 

organization of natural plant and animal communities, the identification of the influence of environmental factors on the 

distribution of living organisms, and the interrelations between ecosystem components. 

As a result of the internship, students are able to: 

 apply the method of work in the field to study both individual components of nature and the entire natural-territorial 

complex, competently perform work on the description, diagnosis of soils, phytocenoses, determine in the field the mechanical 

composition of soil; 

 use environmental research methods, environmental research methods, etc. for processing, analysis and synthesis of field 

and laboratory (cameral) sources of environmental information; 

 conduct analytical work, collect statistical material, use technological information in work, compile and format 

cartographic material, build a profile, be able to write a report, draw up literature and application lists, etc. 
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PrP Practice Training – 6 credits 

 

The purpose of the practice is to consolidate the theoretical knowledge and master the skills of the professional activity of an 

environmental specialist. 

Professional skills acquired during the practice relate to research and development, design and production, and control and 

expert activities. 

As a result of internship, students are able to: 

 understand the nature of the work of organizations that have an impact on the natural environment and control its state; 

 apply experimental and instrumental methods of studying natural systems, conducting scientific research, methods of 

economic incentives for environmental activities; 

 conduct independent research based on the use of analytical information obtained at a particular enterprise; 

 interpret the EIA data during environmental activities in the process of production and control and expert activities; 

 use skills to collect, systematize and summarize information in the field of environmental protection and environmental 

management. 

Pre-Graduation Internship – 2 credits 

 

The purpose of practice is the practical application of skills and abilities to use theoretical knowledge of fundamental and 

applied sections of special disciplines to determine the field of their professional activity, collecting material on the production 

(professional) activity of the enterprise and using it in the performance of the thesis. 

The professional competences gained during the practice relate to research, design, production and control and expert 

activities. 

As a result of pre-diploma internship, students are able to: 

 explain the nature of the organization’s work, methods of analysis, regulation, planning of its activities; 

 justify the experimental and instrumental methods of studying natural systems; 

 conduct independent research based on the use of analytical information obtained at a particular enterprise; 

 compile and consolidate professional skills and information in the field of environmental protection and environmental 

management in order to carry out research work; 
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 use the skills of collecting, organizing and summarizing the collected material to complete the thesis; 

 formulate conclusions on the work that determine the scientific novelty and practical value. 

 

FINAL ATTESTATION 

 

State exam in the specialty (according to the university approved program) – 1 credit.  

Writing and Presentation of Diploma Work (Project) – 2 credits.  
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GENERAL EDUCATION DISCIPLINES (GED) 

OBLIGATORY COMPONENT (OC) 

Social and humanitarian module – 6 credits 

MHK1101 Modern history of Kazakhstan (State Examination) 

Prerequisites No Postrequisites Philosophy; Sociology; Political science; 

Culturology 

Credits 3 Semesters 1 

Purpose of the 

discipline 

To form a system of scientific views on the history of modern Kazakhstan society in the context of the 

world historical process. 

Discipline summary The discipline “Modern history of Kazakhstan” is aimed at shaping future thinking ecologist-specialists 

with a focus on self-development with the priority of universal human values. Large-scale transformations 

are accompanied by the modernization of the public consciousness, which involves the transformation of 

learning based on the problem approach. Knowledge gained from the study of modern history of 

Kazakhstan contributes to the understanding of the dynamics of the development of the historical process 

and forms value reference points for ethnic, social, cultural identity in the surrounding world. The 

successful implementation of the state programs “Cultural heritage” and “People in the flow of history” 

expanded the horizons of historical knowledge and led to fundamental work aimed at changing the public 

consciousness and forming a single Nation of strong and responsible people. The present stage of 

development of our country is characterized by the Third Modernization of Kazakhstan, the creation of a 

new model of economic growth that will ensure the global competitiveness of the country. Modernization 

of the economy is inextricably linked with the modernization of consciousness, when every citizen of 

Kazakhstan must understand the need for change in order to move to a qualitatively new level of 

development of his country. Kazakhstan society should have a spiritual and ideological core for the 

successful implementation of the goals set, this is facilitated by the program “Ruhani Zhangyru”, which 

reveals the mechanisms of modernization of public consciousness and is based on the continuity of 

spiritual and cultural traditions. Knowledge of the history of its people contributes to a broader perception 
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and ability to rethink. 

Phil2102 Philosophy 

Prerequisites Modern history of Kazakhstan Postrequisites Psychology; Political science. 

Credits 3 Semesters 2 

Purpose of the 

discipline 

Formation of students' holistic system understanding of philosophy as a special form of knowledge of the 

world, its main sections, problems and methods of their study in the context of future professional activity. 

Discipline summary Discipline "Philosophy" is aimed at developing students' openness of consciousness, understanding their 

own national code and national self-awareness, spiritual modernization, competitiveness, realism and 

pragmatism, independent critical thinking, the cult of knowledge and education, and the mastery of such 

key ideological concepts as justice, dignity and freedom, as well as the development and strengthening of 

the values of tolerance, intercultural dialogue and a culture of peace. Special attention is paid to the 

problems of preserving national identity, the inner core of the national “I” and the national spirit, which 

are reflected in the project “Ruhani Zhangyru”, the role of philosophy in modernizing public 

consciousness and solving global problems of modernity. Philosophy helps students to develop 

philosophical reflection, moral self-regulation, contributes to the development of research abilities and the 

formation of intellectual and creative potential. 

Instrumental module – 15 credits 

FL1103 Foreign Language            

Prerequisites No Postrequisites Professionally-oriented foreign language,  

Scientific writing. 

Credits 6 Semesters 1, 2 

Purpose of the 

discipline 

Teaching a foreign language as a subject of a general education unit is learning practical knowledge of 

colloquial everyday language and specialty language for the active use of a foreign language both in 

everyday and in professional communication. 

Discipline summary The “Foreign Language” discipline is aimed at further developing the language competences acquired at 

school as part of the English language discipline program (General English), as well as deepening skills in 

using English as a means of communication with the formation of the following competencies: 
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communicative (reading, writing, listening, speaking), language (pronunciation, vocabulary, grammar), 

general cultural and interpersonal. 

K(R)L1104 Kazakh (Russian) Language 

Prerequisites No Postrequisites Professional Kazakh (Russian) language 

Credits 6 Semesters 1, 2 

Purpose of the 

discipline 

Provide high-quality Kazakh (Russian) language proficiency in the context of Kazakh national culture as 

an instrument of social, intercultural, professional and personal communication through the formation of 

communicative competence in all types of speech activity in accordance with the levels of proficiency in a 

foreign language according to the Council of Europe scale (А1, А2 + LSP; В1, В2+ LSP; С1 + LSP). 

Discipline summary The discipline "Kazakh (Russian) language" is aimed at shaping the social and humanitarian outlook of 

students in the nationwide idea context of a spiritual modernization, involving the development of 

internationalism, tolerant attitude to world cultures and languages as the basis of national consciousness 

and cultural code, advanced modern technologies, the use and transfer of which are capable of ensuring 

the modernization of the country and the personal career growth of future specialists. 

ICT1105 Information and Communication Technologies 

Prerequisites No Postrequisites Statistical methods in ecology; 

Environmental management system; Green 

economy. 

Credits 3 Semesters 2 

Purpose of the 

discipline 

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. 

Discipline summary The discipline «Information and Communication Technologies «is designed to build the ability to 

critically understand the role and importance of modern information and communication technologies in 

the era of digital globalization. In connection with the entry of the economy of Kazakhstan into the era of 

the Fourth Industrial Revolution, the adoption of a comprehensive program “Digital Kazakhstan”, the 

development of new technologies such as the Internet of Things, cloud technologies, big data, block chain, 

etc. thinking, the acquisition of knowledge and skills in the use of modern information and communication 
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technologies in various activities.  

ELECTIVE COMPONENT (ЕС) 

Human and Environment– 4 credits 

GVChYR210 Global environmental challenges and Sustainable Development Goals (SDG) 

Prerequisites Modern history of Kazakhstan; 

Environmental aspects of natural science; 

Environment and Sustainable 

Development. 

Postrequisites Fundamentals of industrial ecology; 

Introduction to ecotoxicology; 

Environmental Impact Assessment (EIA). 

Credits 2 Semesters 3 

Purpose of the 

discipline 

Formation of students' knowledge about the essence of the global problems of today and the goals of 

sustainable development. 

Discipline summary The discipline “Global Challenges and Goals for Sustainable Development” examines the issues of global 

environmental problems facing society with regard to the goals of sustainable development, analyzes the 

relationship of environmental, social and economic aspects of sustainable development. 

BGChYES2107 Human Life Safety and Management of extreme situations 

Prerequisites Environment and Sustainable 

Development. 

Postrequisites Environmental chemistry; Environmental 

impact of Industrial processes; Introduction 

to Ecotoxicology. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

Formation of students' knowledge of the theoretical and practical bases of ensuring human security from 

dangerous, harmful environmental factors. 

Discipline summary The discipline “Human Life Safety and Management of extreme situations” deals with issues of life 

safety, harmful and damaging factors, methods of protection from hazards, measures to eliminate the 

consequences of accidents, catastrophes and natural disasters, laws of the Republic of Kazakhstan and 

regulations in the field of life safety and environmental protection. 

Geographical Module  – 4 credits 
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ESGK2108 Economic and social geography of Kazakhstan 

Prerequisites Modern history of Kazakhstan; 

Environmental aspects of natural science. 

Postrequisites Environmental biogeography; 

Environmental regulation and governance; 

Green Economy. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

Formation of students' knowledge about the socio-economic potential of modern Kazakhstan, the state 

system, the economy of Kazakhstan from antiquity to sovereignty, population size and natural growth, 

demographic policy, labor resources of the Republic of Kazakhstan. 

Discipline summary The basis of the course "Economic and social geography of the Republic of Kazakhstan" is the 

geographical environment of Kazakhstan, highlights the natural economic conditions and historical 

conditions that determined the development of its economy and culture. Questions about its current 

economic and social appearance, its enormous potential, as well as problems and prospects for further 

development are considered. The place of Kazakhstan in the Commonwealth of Independent States (CIS) 

and the world community, its role in the international division of labor is shown. Each of its five economic 

regions is characterized, their characteristic features are emphasized. 

EGK2109 Environmental geosystems of Kazakhstan 

Prerequisites Modern history of Kazakhstan; 

Environmental aspects of natural science. 

Postrequisites Geoecology; Environmental monitoring. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

Formation of students' knowledge of the nature and fundamental principles of the ecology of geosystems, 

the scientific foundations of scientific concepts and components of environmental protection. 

Discipline summary The discipline " Environmental geosystems of Kazakhstan " considers patterns of development of the 

geographic shell of the earth as a holistic education, large-regional features of its individual territories 

(natural belts, physical-geographical zones, continents, sectors, countries), anthropogenic impact on 

various geospheric shells, consequences of natural and man- 

Module of social and political knowledge – 4 credits 

Soc2106 Sociology 
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Prerequisites Modern history of Kazakhstan. Postrequisites Urbanistics; Environmental economics. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

Formation of sociological thinking and imagination of the dynamic social world in which we live, as well 

as the formation of critical thinking and analysis of modern societies, their social structures, systems and 

institutions. 

Discipline summary The discipline "Sociology" will allow you to become more familiar with the basics of sociology, including 

topics and applied aspects of research, theory and methodology. By developing what S. Wright Mills calls 

“sociological imagination,” the discipline will provide insights into how culture, religion, history, people 

and institutions intersect in shaping their own experience, life chances and identity. Throughout the 

course, a number of macro- and micro-sociological “perspectives” will be presented and issues related to 

social inequality and accessibility of education, ethnicity, gender, social class, as well as institutions such 

as family, education, and the media, which play an important role in shaping our our own life and the 

whole social world in which we live. Based on the Head of State programmatic paper “Looking into the 

Future: Modernizing Public Consciousness”, the course considers the features of the process of 

modernization of consciousness and the adaptation of Kazakhstan’s society to the global challenges of our 

time. 

Pol2107 Political Science 

Prerequisites Modern history of Kazakhstan. Postrequisites Urbanistics; Environmental economics; 

Fundamentals of environmental law. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

The study of the laws governing the formation and functioning of politics, the preparation of students for 

participation in the political life of the country, the formation of an active citizenship. 

Discipline summary The discipline "Political Science" forms knowledge of the laws and laws of world politics and modern 

political processes, explaining the essence and content of the policies of national states, based on national 

security and the realization of national interests. The study of this discipline contributes to the formation 

of the socio-humanitarian outlook as the basis for the modernization of public consciousness. 

Understanding of internal and external relations and relations, major trends and patterns operating in 
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different political systems, objective criteria of the social policy dimension contributes to the formation of 

national and civic identity. 

Cultural heritage and interpersonal communication Module – 4 credits 

Cul2110 Cultural science 

Prerequisites Modern history of Kazakhstan. Postrequisites Urbanistics. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

To form undergraduate students an understanding of the specifics of the development of national culture 

in the context of world culture and civilization; the need to preserve the cultural code of the Kazakh 

people, and the ability to pursue the cultural heritage of the Kazakh people in a dynamically changing 

multicultural world and society in independent professional activity. 

Discipline summary The discipline "Cultural science" is aimed at developing the socio-humanitarian worldview as the basis for 

the modernization of public consciousness through the formation of cultural identity, the ability to analyze 

and evaluate cultural situations based on understanding the nature of cultural processes, the specifics of 

cultural objects, the role of cultural values in intercultural communication. 

Psy2111 Psychology 

Prerequisites Modern history of Kazakhstan. Postrequisites Ecosystem services. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

To form students' social-personal and instrumental competences in the field of psychological theory and 

practice of interpersonal communication, necessary in professional activities. 

Discipline summary The discipline "Psychology" contributes to the formation of a general psychological culture of a person, 

awareness of his past, present and future from psychological positions, as well as for mastering knowledge 

of the socio-psychological patterns of behavior in interpersonal communication. 

CORE DISCIPLINES(CD) 

OBLIGATORY COMPONENT (OC) 

«Environmental and natural sciences» Module – 5 credits 

EAE1203 Environmental aspects of natural science 
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Prerequisites No Postrequisites Core and major disciplines. 

Credits 2 Semesters 1 

Purpose of the 

discipline 

Formation of basic environmental thinking among students, ensuring a systematic approach to the study of 

the biological, chemical and physical environment, the definition and control of the state of the biosphere 

(its ecosystems) and the prevention of negative environmental situations. 

Discipline summary At the studying the discipline "Environmental Aspects of Natural Science", students should familiarize 

themselves with the main components of the environment, study the biological, chemical and physical 

components of the environment as spheres of human habitation and production activity, environmental 

factors, mechanism of environmental pollutants, chemistry and physics their separation and purification; 

modern concepts and strategies for sustainable human development. 

EH2204 Environmental chemistry 

Prerequisites Environmental aspects of natural science. Postrequisites Core and major disciplines. 

Credits 2 Semesters 4 

Purpose of the 

discipline 

Formation of knowledge among students: on the patterns of accumulations, distributions and sources of 

chemical substances entering the environment; about the features of physicochemical transformations in 

the lithosphere, atmosphere and hydrosphere of chemical compounds of anthropogenic origin, leading to 

modern environmental problems, to understand the chemistry of global processes in the biosphere. 

Discipline summary At the studying the discipline "Environmental Chemistry", students should be known with the 

transformation of chemical compounds and their behavior when released into the environment; chemical 

processes occurring in the environment under the influence of anthropogenic activities; the effects of 

pollutants on the state of various media, including flora, fauna and humans, and changes in the chemical 

composition of these media and forecasts of the possible environmental consequences of such changes; 

biogeochemical cycles of elements and substances and their quantitative characteristics; anthropogenic 

environmental impact; chemistry of the atmosphere, hydrosphere and lithosphere and the problems of their 

pollution; chemical pollution of natural waters; problems of water purification and water treatment; 

anthropogenic impact on the soil of agricultural and industrial production. Understand the toxic effects of 

pollutants on the environment; methods and tools for analyzing chemical pollution; ionizing radiation and 
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its impact on environmental objects; methods of environmental management. 

Biosphere Ecology – 11credits 

EB2205 Environmental biogeography 

Prerequisites Economic and social geography of 

Kazakhstan; Environmental geosystems 

of Kazakhstan. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 4 

Purpose of the 

discipline 

Formation of students' knowledge about the factors that determine the patterns of formation of biocenoses, 

about the basic patterns of distribution of the plant and animal world of the planet and the structure of the 

spatial distribution of biota components. 

Discipline summary The course “Environmental Biogeography” is intended to form an understanding of the links between the 

living conditions of plants and animals and the formation of biogeographic zones and belts, an 

understanding of the role of animals and plants in the biosphere and the significance of all life forms for 

the functioning of biota, the patterns of formation of various hierarchical levels of life integration habitats 

of organisms on planet Earth and their interaction in biocenoses. 

P 3206 Soil Science  

Prerequisites Environmental geosystems of 

Kazakhstan; Environmental aspects of 

natural science; Environment and 

Sustainable Development. 

Postrequisites Core and major disciplines. 

Credits 4 Semesters 5 

Purpose of the 

discipline 

Formation of basic knowledge among students about a special shell of the Earth - the soil, as a natural 

body, its formation, properties and modes, evolution; the study of environmental factors of soil formation, 

the role of soil in nature and human activities, ways of rational use of soil resources. 

Discipline summary The course "Soil Science" is intended to form the ability of a critical understanding of the current ecological 

state of the soil cover and the ways of their rational use. It is aimed at studying the genesis, composition and 

properties of the soil, its role and place in the biosphere and human life. The study of soil formation processes, 
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the formation of soil fertility, its continuous exchange of matter and energy with other components of the 

biosphere leads to the understanding that the soil cover acts as an indispensable condition for maintaining 

between all its spheres (atmosphere, hydrosphere, biosphere) of the equilibrium on Earth that is necessary for 

development life on the planet, also having the property of fertility, the soil is the main means of production in 

agriculture. 

EZhR2207 Ecology of animals and plants (systems ecology) 

Prerequisites No Postrequisites Core and major disciplines. 

Credits 4 Semesters 3 

Purpose of the 

discipline 

Formation of a student of a holistic view of: the unity of living matter and peculiarities of interaction with 

the environment of organisms of various groups, dietary habits, self-reproduction (reproduction) and 

resettlement of pre-cellular and cellular organization organisms, evolution principles that determine the 

diversity of the animal and plant world and lead to the formation of biocenoses. 

Discipline summary The course “Ecology of animals and plants” gives an idea of the diversity of modern plants, animals and 

other forms of living things; their morpho-anatomical and biological features; on the evolution of 

organisms and their adaptability to different habitats, shows the practical importance of ecological 

knowledge for the conservation and rational use of animal and plant diversity. 

Professional Language Module – 4 credits 

PK(R)L2201 Professional Kazakh (Russian) Language 

Prerequisites No Postrequisites Core and major disciplines. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

To form students' skills and techniques of effective speech interaction in various situations of 

communication, the formation of grammatical skills and knowledge. Implementation of the main tasks of 

speech models and relative types at various levels of learning the state language. 

Discipline summary The discipline "Professional Kazakh (Russian) language" is aimed at further developing knowledge of the 

Kazakh (Russian) language. The goals and objectives of the course at each level are taken as a basis. The 

knowledge gained is aimed at the performance of all types of speech actions (listening, reading, speaking 

and writing), the formation of correct speech and literate writing, the definition of the requirements set for 
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students. 

POFL2202 Professionally-Oriented Foreign Language 

Prerequisites No Postrequisites Core and major disciplines. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

Formation of a foreign language professionally oriented communicative competence of students, allowing 

them to integrate into the international professional environment and use a professional foreign language 

as a means of intercultural and professional communication. 

Discipline summary The discipline "Professionally-oriented foreign language" promotes the understanding of the functional 

features of oral and written professional-oriented texts, takes into account the requirements for the design 

of documentation, adopted in professional communication and in the country of the language being 

studied, strategies of communicative behavior in situations of international professional communication. 

ELECTIVE COMPONENT (ЕС) 

Main disciplines of the educational program 

STEM- Module- 9 credits 

VM1208 Advanced Mathematics 

Prerequisites No Postrequisites Environmental GIS; Statistical methods in 

ecology. 

Credits 3 Semesters 1 

Purpose of the 

discipline 

A summary of the basic principles of mathematical analysis, analytical geometry and linear algebra, which 

are necessary for the study of special disciplines. 

Discipline summary The discipline "Advanced Mathematics" is focused on the use of algorithmic skills in solving formalized 

problems, the study of mathematical methods for the study of functional systems, obtaining the 

fundamental mathematical training necessary to study basic and major disciplines. 

GIS1208 Environmental GIS 

Prerequisites Advanced Mathematics; Physics; 

Environmental aspects of natural science; 

Environment and Sustainable 

Postrequisites Statistical methods in ecology 

Environmental management system. 



162 

 

Development. 

Credits 3 Semesters 2 

Purpose of the 

discipline 

Formation of students' theoretical and practical bases of geoinformatics, practical skills of working with 

basic geoinformation packages and the possibilities of their use in environmental studies. 

Discipline summary  The discipline "GIS technology in ecology" is focused on the formation of the bachelor's knowledge and 

skills on the theoretical foundations of GIS technology, software platforms and features of the use of 

geographic information systems in ecology. Discipline is fundamental for system analysis, modeling and 

prediction of the ecological state and functional quality of the basic components of natural, agro and urban 

ecosystems using GIS technologies. The peculiarity of the discipline is that it is closely interconnected 

with all disciplines of the mathematical and natural science training cycle in the direction of "Ecology". 

Phys1210 Physics 

Prerequisites No Postrequisites Core and major disciplines. 

Credits 3 Semesters 1 

Purpose of the 

discipline 

Formation of students' understanding of physical phenomena and the laws of physics, the limits of their 

applicability in the most important practical applications. 

Discipline summary The discipline "Physics" introduces the physical phenomena and laws of physics, the basic physical 

quantities, their definitions, the units of their measurement with modern technical means; explains the 

logical connections between the sections of the physics course based on the use of innovative teaching 

technologies: case studies, design tasks, the use of ICT. The course is aimed at developing ideas that 

physics is a universal base for the natural and technical sciences. 

Sustainable development and environmental security – 7 credits  

OSYR 1211 Environment and Sustainable Development (introduction to the specialty) 

Prerequisites No Postrequisites Core and major disciplines. 

Credits 3 Semesters 1 

Purpose of the 

discipline 

Formation of students' deep system knowledge about the basics of sustainable development of society and 

nature, theoretical and practical knowledge about modern approaches to the rational use of natural 

resources and environmental protection. 
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Discipline summary The discipline "Environment and Sustainable Development" is knowledge about the basic laws governing 

the interaction of living organisms with the environment; features of the distribution and dynamics of the 

number of organisms, community structure and their dynamics; patterns of energy flow through living 

systems and the circulation of substances, the functioning of ecological systems and the biosphere as a 

whole; natural and anthropogenic ecological processes in the environment and possible ways of their 

regulation; basic principles of sustainable development. The discipline “Environment and Sustainable 

Development is designed to help future professionals to organize human activities in a tough 

environmental imperative. 

EB2212 Environmental Security 

Prerequisites Environmental aspects of natural science; 

Environment and Sustainable 

Development. 

Postrequisites Core and major disciplines. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

Formation of students' knowledge in the field of environmental safety at the international and national 

levels as a system of measures to ensure the protection of natural systems, the vital interests of society and 

the rights of the individual from threats arising from anthropogenic and natural impacts on the 

environment. 

Discipline summary The discipline “Environmental safety” considers issues of ensuring environmental safety and identifying a 

set of measures for sustainable environmental development on an international and national scale. In the 

process of its development, bachelors should be able to use their knowledge of environmental safety to 

solve specific professional tasks in the field of environmental monitoring and monitoring, optimize the 

licensing system for environmental management and environmental impact assessment, and promote 

public participation in decision making to ensure environmental safety. 

SW2213 Scientific writing 

Prerequisites Environmental aspects of natural science; 

Environment and Sustainable 

Development; Environment and Humans. 

Postrequisites Core and major disciplines. 
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Credits 2 Semesters 4 

Purpose of the 

discipline 

Formation of students' knowledge about the principles and methods of organizing and planning research. 

Discipline summary The discipline "Scientific writing" will allow you to become more familiar with the methodology and 

main methods of scientific research, practical organization and conduct of research works. The course will 

cover the main issues of preparing a future environmental specialist for scientific, technical, organizational 

and methodological activities related to conducting scientific research: formulating the task, organizing 

and conducting research, including organizing the work of the research team, formalizing research results, 

evaluating the effectiveness of the proposals developed and their implementation. Students will acquire 

the skills of writing abstracts and scientific articles, conducting experiments, processing and analyzing the 

data obtained. Ways of using the RISC, Scopus, Web of Science abstract databases for optimal search of 

scientific information will be studied. Throughout the course, students will analyze the dynamics of 

solving scientific problems in the field of environmental protection. 

Applied Ecology Module – 6 credits 

OPE2214 Environmental impact of Industrial processes 

Prerequisites Advanced Mathematics; Physics; 

Environmental GIS; Environment and 

Sustainable Development.  

Postrequisites Core and major disciplines. 

Credits 3 Semesters 4 

Purpose of the 

discipline 

Formation of students' knowledge of the composition and structure of industrial production, methods and 

techniques for analyzing technological systems, rational development of industry, resource and energy 

saving, the fundamentals of technology and technology to protect production and the environment from 

harmful emissions. 

Discipline summary The discipline " Environmental impact of Industrial processes" is will allow to get acquainted with the 

composition and structure of industrial production; the influence of natural conditions on the functioning 

of enterprises and their complexes; the classification of industrial pollutants and the main characteristics of 

environmental pollution - the atmosphere, hydrosphere and lithosphere by industry; environmental 
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activities in industrial enterprises; the main methods and equipment to ensure the treatment of emissions 

of wastewater and air emissions, as well as with the main methods and equipment for the processing of 

solid waste from various industries; processes and devices (equipment) to ensure environmental safety and 

resource-saving technologies. 

ВЕ2215 Introduction to ecotoxicology 

Prerequisites Environment and Humans; 

Environmental Safety. 

Postrequisites Core and major disciplines. 

Credits 2 Semesters 4 

Purpose of the 

discipline 

The discipline "Introduction to Ecotoxicology" is directed to providing future environmental specialists 

with knowledge on the study of chemical toxicity factors, forms and manifestations of the toxic process. 

Discipline summary The basic concepts, aims and objectives of toxicology and ecotoxicology, the elements of toxicometry and 

toxicity criteria for poisons are considered; receipt, transport, distribution, transformation and release of 

poisons from the body; accumulation and combined action of poisons; the main taxicants in natural 

environments and agricultural products are their sources and migration features; sanitary and hygienic 

assessment of food additives, alcoholic beverages, drinking water, features of population ecotoxicology, 

hygienic regulation and standardization of xenobiotics. 

Environmental Management Module – 9 credits 

OVOC2216 Environmental impact assessment (EIA) 

Prerequisites Environmental Safety; Environmental 

GIS; Environment and Humans. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 4 

Purpose of the 

discipline 

Formation of basic concepts and rules for students, such environmental control tools as environmental 

impact assessment (EIA), environmental impact assessment (EE) and environmental audit (EA), 

especially the organization of these types of environmental activities in the near and far abroad and 

Kazakhstan.  

Discipline summary The discipline “Environmental Impact Assessment” considers sustainable development as a key aspect of 

the EIA procedure, forms in students an understanding of the legislative aspects and the administration of 
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the EIA process. In the process of its development, bachelors must master the tools for conducting a full 

survey of objects and quantitative assessment of environmental impact, be able to determine the 

environmental consequences of an engineering project or activity, and propose a set of mitigation and 

correcting such activities to minimize environmental impact. 

OEA4217 Fundamentals of environmental auditing 

Prerequisites Environmental impact assessment (EIA); 

Environmental Monitoring; 

Environmental management system. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 7 

Purpose of the 

discipline 

Formation of students' knowledge on modern methods of collecting, processing and analyzing statistical 

information in the field of environmental protection, adopted in domestic and international accounting and 

statistics practice. 

Discipline summary The discipline "Fundamentals of environmental auditing" considers the procedure for conducting an 

independent, objective assessment of the activities of an economic entity for compliance with 

environmental standards, rules, standards in the field of environmental management and environmental 

protection and the development of a system of corrective measures. 

SME3217 Statistical methods in ecology 

Prerequisites Advanced Mathematics; Environmental 

GIS.  

Postrequisites Core and major disciplines. 

Credits 3 Semesters 3 

Purpose of the 

discipline 

Formation of students' knowledge on modern methods of collecting, processing and analyzing statistical 

information in the field of environmental protection, adopted in the domestic and international practice of 

accounting and statistics.  

Discipline summary The discipline "Statistical methods in ecology" with the study of numerical descriptions of phenomena in 

the field of ecology, environmental management, as well as in related fields. As a result of mastering this 

discipline, modern computer technologies for processing information using mathematical statistics should 

be studied, and skills in working with software tools for analyzing and modeling data should be acquired. 
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Environmental regulation Module – 6 credits 

ERY3219 Environmental regulation and governance 

Prerequisites Environmental Safety; Environmental 

impact of Industrial processes; 

Introduction to ecotoxicology; 

Environmental impact assessment (EIA). 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 6 

Purpose of the 

discipline 

Formation of students' knowledge and basic competences about modern management and regulation 

mechanisms aimed at reducing environmental pollution from the government and economic entities. 

Discipline summary The main provisions of the system of state regulation and management are considered, including: 

licensing of activities in the field of environmental protection (EP); environmental regulation; technical 

regulation in the field of environmental protection; state ecological expertise; issuance of environmental 

permits; state environmental control; system of economic regulation of environmental protection; 

encouraging the adoption of the best clean technologies; a system for financing environmental protection 

measures, state environmental monitoring, accounting for users of natural resources, sources and areas of 

environmental pollution, setting limits and allocating quotas for the use of natural resources, and more. 

SMOS3220 Environmental management system 

Prerequisites Environmental Safety; Environmental 

impact of Industrial processes; 

Introduction to ecotoxicology; 

Environmental impact assessment (EIA). 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 6 

Purpose of the 

discipline 

Formation of students' holistic system understanding of the environmental management system and skills 

of its application in various fields of production and economics. 

Discipline summary The discipline "Environment Management System" is aimed at developing students' modern ideas and 

knowledge in the field of environmental management system. The principles, structure and content of the 

environmental management system are reviewed both at the national level and internationally. At the 



168 

 

national level, EMS is implemented in enterprises, businesses, and is also used in government bodies on 

environmental law and environmental management. Students study methods of using the system. Students 

are given methods of using the system. It also proposes the basics of introducing the international 

environmental management system ISO 14000 and 9000, the main requirements for the implementation of 

international standards in national practice. 

Human and Environment Module – 6 credits 

OSCh2221 Environment and Humans 

Prerequisites Environmental aspects of natural science; 

Environment and Sustainable 

Development (introduction to the 

specialty). 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 2 

Purpose of the 

discipline 

Formation of students' knowledge of each of the three main components of the natural environment: soil, 

climate and weather, as well as the role of determining factors of habitat and ecological niches. The course  

aims to develop an understanding of human influence on the functionality of the ecosystem. The main 

environmental issues are studied through an individual study (project) aimed at developing research skills 

and reporting. The course also explores the theory of complex systems and its implications for 

environmental change and the future of people. 

Discipline summary The discipline “Environment and Humans” deals with the study of general patterns of interaction between 

the environment and living organisms, the main components of the environment, its factors, conditions 

and resources affecting living organisms and humans, as well as the impact of human activities on the 

environment. As a result of training, bachelors will be able to explain the importance of ecosystem goods 

and services and evaluate them, assess methods of managing wildlife populations in different countries of 

the world, carry out research, analysis and reporting on major environmental issues, including rural areas. 

ЕР2222 Food science 

Prerequisites Environment and Sustainable 

Development (introduction to the 

Postrequisites Green Economy; Fundamentals  of 

environmental law. 



169 

 

specialty); Environmental Security; 

Environment and Humans. 

Credits 3 Semesters 4 

Purpose of the 

discipline 

Formation of students' theoretical knowledge and practical skills according to the criteria of risks caused 

by the use of food; hygienic and environmental characteristics of the main components of food products, 

their values for the human body; current trends in the rationalization of nutrition of the population. 

Discipline summary The discipline “Food science” is aimed at studying: the historical unity of the environment and human 

health, human nutrition in the process of evolution, nutrition, its current state and development prospects, 

food products for special purposes, dietary, therapeutic, and preventive nutrition. Food substances and 

nutrients, their types, food additives, their effect on human health and toxicological and hygienic 

assessment are considered. The quality and safety of food products, the contamination of food raw 

materials by microorganisms and their metabolites are studied. An important task is to develop students' 

knowledge of certification and quality control of food, information, food labeling and analysis of ISO 

standards in the field of food safety. 

Environmental Policy Module – 6 credits 

ZE4223 Green Economy 

Prerequisites Economic and social geography of 

Kazakhstan; Environmental aspects of 

natural science; Environmental 

monitoring. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 7 

Purpose of the 

discipline 

Formation of student knowledge in the field of “green economy”, as the basis for environmental 

management and sustainable development on a global and national scale; development concepts and 

mechanisms for their implementation as the main tool for combating climate change through an alternative 

energy, sustainable use of water resources and transport, “green” bio-chemical technologies, agriculture, 

methods and techniques of waste management, resource and energy saving. 

Discipline summary The discipline “Green Economy” is considered trends and prospects for the development of “green 
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economy” in the modern World, the concept of transition to a “green economy” and the mechanisms for 

its implementation in the Republic of Kazakhstan. Studying the discipline provides students with an idea 

of reducing the anthropogenic impact on the environment and greenhouse gas emissions through the 

development of alternative energy, the introduction of sustainable transport and new “green” bio-chemical 

technologies, as well as actions aimed at resource and energy saving, including by creating an 

organization’s “green” office. In the process of its development, undergraduate students come to realize 

the feasibility of an integrated approach to improving legislation, economic incentive mechanisms, the 

development of science and innovation practice, and expanding international cooperation in the field of 

green economy. 

OEP4524 Fundamentals of environmental law 

Prerequisites Economic and social geography of 

Kazakhstan; Political science; 

Environmental Security. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 7 

Purpose of the 

discipline 

Formation of students' legally competent approach to solving problems of environmental protection and 

rational use of natural resources. 

Discipline summary The discipline “Fundamentals of environmental law” allows you to become more familiar with the content 

and principles of environmental legislation of the Republic of Kazakhstan. The course will cover the main 

issues of international legal protection of the environment, general and special legislation of the Republic 

of Kazakhstan on environmental protection and rational use of natural resources, the concept and general 

description of the right of state and private ownership of objects of nature. The legal basis for the 

economic mechanism of environmental protection and environmental management, legal liability for 

violation of environmental legislation, legal regime and protection of the subsurface, land, water, specially 

protected objects of nature will be studied. Throughout the course, students will analyze problem 

situations in the field of environmental management from a legal point of view and learn how to apply 

environmental legislation with practical examples. 

MAJOR DISCIPLINES (CD) 
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OBLIGATORY COMPONENT (OC) 

Ecology of Geosystems  Module – 6 credits 

Geo3301 Geoecology 

Prerequisites Environment and Sustainable 

Development (introduction to the 

specialty); Environmental geosystems of 

Kazakhstan; Economic and social 

geography of Kazakhstan; Environmental 

biogeography; Environmental GIS. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 5 

Purpose of the 

discipline 

Formation of fundamental knowledge among students of the essence of geo-ecology, scientific 

foundations of the theory of nature conservation, fundamental principles of geo-ecology as a science of the 

ecological background of the natural and anthropogenic systems of the Earth for practical application of 

the revealed patterns to the theory and practice of applied ecology. 

Discipline summary The course is aimed at the formation of ideas about the inseparable unity of all components of the 

geographic environment, knowledge about the geosystems forming its structure. The course “Geoecology” 

is based on the analysis of global geoecological problems of humankind, the features of their regional and 

local manifestation. It discusses the theoretical and methodological foundations of geoecology, various 

approaches to the study of changes in the geographic environment occurring during the natural tendencies 

of its development and human impact, geoecological aspects of functioning natural and man-made 

geosystems, possible solutions to geo-ecological problems, etc. The study of this course will allow 

students to deepen their knowledge in the field of developing the basics of optimizing the interaction 

between man and nature. 

ЕМ3302 Environmental monitoring 

Prerequisites Environmental Security; Environmental 

chemistry; Environmental GIS; Physics; 

Postrequisites Core and major disciplines. 
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Advanced Mathematics. 

Credits 3 Semesters 3 

Purpose of the 

discipline 

Formation of students' theoretical knowledge, practical skills, methodological and theoretical foundations 

of monitoring research. 

Discipline summary This course examines the priority issues of the basic principles of monitoring research, the organization 

and conduct of environmental monitoring at various levels, ideas about the relationship of environmental 

factors and human health, including on the basis of innovative eco-acoustic methods. Environmental 

problems and practical approaches are being studied at the global, regional and local levels. 

ELECTIVE COMPONENT (ЕС) 

 

Integrated Ecosystem Management  Module – 9 credits 

YZR3303 Land management 

Prerequisites Environmental GIS; Environmental 

monitoring; Desertification and  

Reclamation of lands; Agroecology;  

Environmental economics. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 7 

Purpose of the 

discipline 

To form students' system of knowledge and methodological foundations of land management, mastering 

practical skills to analyze and calculate land payments. 

Discipline summary The discipline "Land Management" considers the conceptual framework for the protection of land 

resources, which will allow to get deeper knowledge of the territorial distribution of the modern economic 

complex of the Republic of Kazakhstan; regulations and international land management practices. 

Throughout the course, an analysis of problematic situations in the field of land resources protection will 

be conducted; assessment of the basic principles, elements and procedures adopted in land administration. 

YVR3304 Water resources management 

Prerequisites Environmental monitoring; 

Environmental economics. 

Postrequisites Core and major disciplines. 
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Credits 3 Semesters 7 

Purpose of the 

discipline 

To form students' ideas about the current problems of the water sector and prepare them to participate in 

the development and implementation of comprehensive water management plans in accordance with the 

requirements of the Water Code of the Republic of Kazakhstan. 

Discipline summary The discipline "Water resources management" allows to understand the territorial distribution of the water 

complex of the Republic of Kazakhstan; regulations and international practices in the planning and use of 

water resources; conceptual framework for the protection of water resources. Throughout the course, an 

analysis of problematic situations in the field of water resources protection will be conducted; considered 

the application of environmental legislation on practical examples; use of methods for assessing water and 

economic balance; assessment of the basic principles, elements and procedures adopted in water 

management. 

YN3305 Sustainable Resource extraction 

Prerequisites Environmental GIS; Environmental 

monitoring; Environmental economics; 

Resource Management. 

Postrequisites Core and major disciplines. 

Credits 2 Semesters 3 

Purpose of the 

discipline 

Formation of systematic knowledge among students of sustainable subsoil use, ecological functions of the 

lithosphere, requirements for the rational and integrated use of the subsoil, legal and economic 

mechanisms for the management of Resource extraction. 

Discipline summary The discipline “Sustainable Resource extraction” examines the basics of modernizing economic relations 

and giving them innovative quality, studies the patterns of formation of mineral deposits, the resources of 

the subsoil, and ways of developing deposits in compliance with the principles of sustainable 

development. In the structure of the discipline, a special place is occupied by the issues of the impact of 

mining on the components of the environment and ways to reduce this impact. A separate module deals 

with issues of state regulation of subsoil use, the regulatory framework of subsoil use and economic 

mechanisms for the regulation of sustainable subsoil use. 

Applied Green economy Module – 9 credits 
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ZT3303 Green technologies 

Prerequisites Environmental economics; Resource 

Management, Agroecology; Urbanistics. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 7 

Purpose of the 

discipline 

Formation of students' knowledge in the field of "Green Technology" a complex of theoretical and 

practical knowledge about green technologies and the principles of low-carbon development in the 

country and the world, about the importance of technological innovations in the effective use and 

introduction of advanced green technologies in the Republic of Kazakhstan. 

Discipline summary The discipline "Green Economy" considers innovations based on the principles of sustainable 

development and the reuse or saving of natural resources. The main goal of green technologies is to reduce 

the negative impact on the environment. Green technologies cover the following areas of the economy: 

energy production from renewable sources, such as solar energy, wind energy, biofuels, etc., waste 

management, combating water and air pollution, restoring disturbed lands, etc. The discipline study is 

based on the use of modern interactive methods learning and generates students' knowledge of ways to 

reduce the human impact on the environment. 

BE3304 Renewable energy 

Prerequisites Environmental economics; Resource 

Management; Environment and Humans. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 7 

Purpose of the 

discipline 

Formation of students' knowledge in the field of development prospects and existing world and domestic 

experience in the development of energy sources that are alternative to traditional ones used in thermal 

and atomic energy. 

Discipline summary The discipline "Renewable Energy" allows to form general ideas about resources, basic technologies, state 

and prospects of development of power plants using renewable energy sources in the modern sense of the 

term The reasons, arguments and incentives for the development of electric power industry using 

inexhaustible energy resources are shown. The features of the inexhaustible, universally available energy, 

its potential in Kazakhstan and global usage trends are revealed. The study of the discipline is based on the 
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use of modern interactive teaching methods: the method of projects, fishbone, case studies and others. 

MMYO3305 Methods and models in waste management 

Prerequisites Environmental management system; 

Environmental impact assessment (EIA); 

Environmental impact of Industrial 

processes; Environmental monitoring. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 7 

Purpose of the 

discipline 

Formation of students' knowledge on issues and problems related to the management of municipal solid 

waste and the creation of a basis for understanding specific technologies and options for managing them. 

Discipline summary The discipline “Methods and models of waste management” deals with the issues of occurrence, 

classification of types and properties of solid waste, forms students' understanding of the system of waste 

collection and determination of their composition. In the process of its development, students will be able 

to differentiate waste into special, domestic, hazardous, construction, road transport waste, understand the 

processes of composting, biogas production from waste, and know the criteria for the formation of solid 

waste landfills. As a result of training, bachelors will own tools for determining waste disposal sites, 

landfill management and maintenance.  

Sustainable land use Module – 9 credits 

ORZ3306 Desertification and  Reclamation of lands 

Prerequisites Soil science; Environmental impact 

assessment (EIA); Environmental 

monitoring;  Economic and social 

geography of Kazakhstan. 

Postrequisites Land management; Sustainable Resource 

extraction;  Green technologies; Climate 

change. 

Credits 3 Semesters 5 

Purpose of the 

discipline 

Formation of students' ideas about the current state of the problem of desertification, factors of 

desertification, methods to combat desertification and methods of rational use of natural resources, a set of 

modern measures to combat desertification, about desertification in Kazakhstan Formation of knowledge 

about the general principles of rehabilitation and land remediation, which allow for rational use of natural 
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resources and limit the anthropogenic pressure on the environment. 

Discipline summary The discipline “Desertification and Reclamation of lands” considers the factors causing desertification, 

regional features of the problem of desertification, criteria for desertification; legislative foundations and 

organizational principles for the selection of the main directions of land reclamation; technological 

principles for the formation of structures for land reclamation production processes; technological 

schemes of mining and planning biomeliorative works on engineering preparation of the restored lands; 

means of mechanization of the main production processes; development of technological schemes for 

reclamation of disturbed lands; the organization of a complex of environmental measures to reduce the 

negative impact of mining, oil and gas or processing complex on the environment. 

Agr3307 Agroecology 

Prerequisites Soil science; Environmental impact 

assessment (EIA); Environmental 

monitoring; Economic and social 

geography of Kazakhstan. 

Postrequisites Land management; Sustainable Resource 

extraction;  Green technologies; Climate 

change. 

Credits 3 Semesters 5 

Purpose of the 

discipline 

Formation of students' theoretical knowledge and innovative technical solutions for the rational use of the 

potential of the soil, plants and animals in the production of agricultural products. 

Discipline summary The discipline "Agroecology" provides in-depth knowledge of the natural-resource potential of 

agricultural production, develops in students the skills of rational use of the potential capabilities of soil 

and plant resources based on the use of innovative bio-nanotechnologies. The main sections of the course: 

agro-ecosystems, technogenic pollution of soil-biotic complexes, rational use of soil and water resources, 

environmental problems of chemicalization and agricultural radiology, agro-monitoring, optimization of 

agricultural landscapes, production of environmentally safe agricultural products, environmental 

protection activities in agriculture. 

Yrb3308 Urbanistics 

Prerequisites Environment and Humans; Economic and 

social geography of Kazakhstan;  Human 

Postrequisites Land Management; Green technologies; 

Climate change; Biodiversity conservation; 
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Life Safety and Management of extreme 

situations; Environment and Sustainable 

Development (introduction to the 

specialty). 

Ecosystem services 

Credits 3 Semesters 5 

Purpose of the 

discipline 

Formation of students' knowledge about the processes of creating a comfortable urban environment using 

SMART technologies, problems of dynamics and prospects for the development of global urbanization. 

Discipline summary Academic discipline provides a comprehensive view of the dynamics and spatial patterns of urbanization 

processes, spatial organization, evolution and functioning of urban systems at various levels in the post-

industrial world development, as well as practical skills that allow analyzing local and regional problems 

of urbanization to develop and substantiate urban development programs of settlements based on the use 

of innovative technical project solutions. 

Sustainable Nature Use  Module – 9 credits 

Res3306 Resource Management 

Prerequisites Environmental geosystems of 

Kazakhstan; Environment and 

Sustainable Development (introduction to 

the specialty). 

Postrequisites Land management; Water resources 

management Sustainable Resource 

extraction; Green technologies; Renewable 

energy; Climate change. 

Credits 2 Semesters 5 

Purpose of the 

discipline 

Formation of students' theoretical and applied ideas about various types of natural, integral and socio-

economic resources, problems and prospects for the search for renewable resources based on innovative 

bio-nanotechnologies, on the relationship of all natural factors of social life with the socio-economic 

development of mankind. 

Discipline summary The discipline “Resource Management” examines the use of all types of resources: natural, integral and 

socio-economic. The concepts of resource management, interdisciplinary communication of resource 

studies are explained, attention is paid to resource cycles and the natural resource potential of territories. 

Most of the discipline is devoted to the study of the use of natural resources: water, land, climate, plant, 



178 

 

forest, mineral resources, wildlife. Separate modules study integral resources (recreational, tourist, 

environmental and anthropogenic) and socio-economic resources (labor, demographic, financial, 

intellectual). A link is established between resource availability, resource consumption and sustainable 

development. 

ЕР3307 Environmental economics 

Prerequisites Economic and social geography of 

Kazakhstan;  Environmental geosystems 

of Kazakhstan; Environment and 

Sustainable Development (introduction to 

the specialty). 

Postrequisites Land management; Water resources 

management Sustainable Resource 

extraction; Green technologies; Renewable 

energy; Climate change; Green Economy. 

Credits 3 Semesters 5 

Purpose of the 

discipline 

Formation of students' experience in using the most innovative effective ways of rational use of natural 

conditions and resources and environmental protection, taking into account environmental, socio-

economic impacts. 

Discipline summary The discipline "Environmental Economics" examines the relationship of technical, economic and socio-

political environmental management, forms among students an understanding of the need to green the 

economy and the mechanisms for its implementation, and measures for the economic support of 

environmental management at local, regional and global levels. In the process of its development, 

bachelors should possess methods and technologies for analyzing environmental processes and protecting 

the environment to form priorities and set specific objectives in environmental protection activities, as 

well as be able to use in practice the legislative acts regulating environmental protection activities in 

Kazakhstan. 

OER3308 Environmental Risk Assessment 

Prerequisites Environmental impact assessment (EIA); 

Environmental impact of Industrial 

processes; Human Life Safety and 

Management of extreme situations. 

Postrequisites Environmental management system; 

Climate change; Environmental 

monitoring; Fundamentals of 

environmental auditing; Green 
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technologies; Renewable energy. 

Credits 3 Semesters 5 

Purpose of the 

discipline 

Formation of students' knowledge aimed at solving the problem of security and sustainable interaction 

between man and nature, analysis and assessment of technological and natural risks. 

Discipline summary The discipline "Environmental Risk Assessment" is devoted to modern conditions in the field of 

assessment and analysis of technological and natural risk. Particular attention is paid to assessing the risk 

and risk of environmental pollution: soil, water, air as a result of anthropogenic activities. The objective of 

the course is to form an idea of the scale and consequences of human impact on the environment, to 

acquaint students with the principles of quantitative and qualitative assessment of natural and man-made 

risks, to develop an independent and creative approach, to develop an integrated way of thinking that 

allows minimizing the negative impact on humans and the environment. 

Adaptation to climate change Module – 9 credits 

 

MME4309 Mathematical modeling in ecology 

Prerequisites Advanced Mathematics; Environmental 

GIS; Physics Statistical methods in 

ecology. 

Postrequisites Methods and models in waste 

management; Green Economy; Green 

technologies; Renewable energy. 

Credits 4 Semesters 6 

Purpose of the 

discipline 

Formation of students' knowledge of mathematical modeling of ecological systems, types of models and 

principles of their construction, basic research methods, methods for analyzing one-dimensional and 

multidimensional ecosystem models and features of interpretation of the results obtained and their 

analysis. 

Discipline summary The discipline "Mathematical Modeling in Ecology" considers the patterns of interaction of living 

organisms with the environment based on the construction of mathematical models of ecological systems; 

the basic principles and stages of mathematical modeling of real ecosystems, the classification of 

mathematical models in ecology, research methods for discrete, continuous and discrete-continuous 

mathematical models of ecological systems; basic methods for analyzing environmental models. 
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IK4310 Climate change Module 

 

Prerequisites Environmental Risk Assessment; 

Desertification and  Reclamation of lands; 

Environment and Sustainable 

Development (introduction to the 

specialty). 

Postrequisites Fundamentals of environmental auditing; 

Green Economy; Land management ;Water 

resources management; Sustainable 

Resource extraction; Green technologies; 

Renewable energy. 

Credits 3 Semesters 6 

Purpose of the 

discipline 

Forming a student on the basis of the competence-based approach of theoretical knowledge on the 

problem of climate change, international and national actions in the field of climate change, practical skills 

for analyzing changes in environmental components and the potential of socio-economic systems using 

modern GIS technologies and international experience. 

Discipline summary The academic discipline is designed to familiarize students with the basic conceptual and terminological 

apparatus on the problem of climate change; acquaintance with the methods of establishing the spatio-

temporal patterns of current climate change based on mathematical modeling; determine the impact of 

climate change on the environmental, social, economic security of the Republic of Kazakhstan and 

measures to adapt and mitigation of the climate system. Discipline studies involve familiarity with various 

climate change hypotheses, which will help assess the role of international and national organizations in 

the accumulation of knowledge and the development of international and national documents on climate 

change; develop basic understanding of climate policy at global, regional and national levels. 

PhOC4311 Environmental physics 

Prerequisites Physics; Environmental GIS;  Advanced 

Mathematics;  Environment and 

Sustainable Development (introduction to 

the specialty). 

Postrequisites Green Economy;  Land management 

;Water resources management; Sustainable 

Resource extraction; Green technologies; 

Renewable energy. 

Credits 3 Semesters 6 

Purpose of the Form students' ideas about the fundamental laws of physics to describe the behavior of biological, social 
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discipline and other systems and instill a physical understanding of many processes occurring in the environment. 

Discipline summary When studying the discipline "Physics of the Environment", students should become familiar with the 

main aspects of physical ecology from the perspective of modern physics; with physical fields of near-

Earth space (electromagnetic radiation, static electric and magnetic fields, radiation, noise, vibration, etc.); 

with the physical nature of energetic pollution and the influence of physical fields on the biosphere and the 

causal relationship of these interactions, as well as with methods of protection against the harmful effects 

of physical (energy) environmental pollution when their level exceeds the allowable and their means of 

measurement based on the use of modern research methods. 

Environmental protection Module – 9 credits 

CBZL4309 Biodiversity conservation 

Prerequisites Environmental biogeography; 

Environment and Sustainable 

Development (introduction to the 

specialty); Environment and Humans ; 

Ecology of animals and plants (systems 

ecology). 

Postrequisites Green Economy; Land management ;Water 

resources management; Sustainable 

Resource extraction; Green technologies. 

Credits 3 Semesters 6 

Purpose of the 

discipline 

Formation of students' competence-based approach to the study of biodiversity, its structure and 

distribution in space, its role in the biosphere and in human activities, the current state and trends of 

change, biological and socio-economic mechanisms for the conservation of biodiversity based on the 

principles of sustainable development. 

Discipline summary The discipline “Conservation of biodiversity” considers the interaction of man with the natural 

environment, the theoretical principles of biological taxonomy, the environmental characteristics of 

representatives of various systematic groups, their role in the biosphere, ideas about the principles of 

functioning and the limits of sustainability of ecosystems and the biosphere of creating natural biosphere 

reserves in accordance with the principles of the UNESCO program “Man and the Biosphere”, UN 

conventions. 
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EY4310 Ecosystem services 

Prerequisites Environmental impact assessment (EIA); 

Environmental economics; Environmental 

Risk Assessment. 

Postrequisites Land management; Water resources 

management; Sustainable Resource 

extraction; Green technologies. 

Credits 3 Semesters 6 

Purpose of the 

discipline 

Forming students with a competent approach to assessing ecosystem services, methods of environmental 

and economic assessment, major achievements and trends in the conservation of natural ecosystems and 

resources, the use of economic analysis of ecosystem services based on mathematical modeling. 

Discipline summary The discipline "Ecosystem services" examines ecosystem services (EU), their classification; international 

experience in evaluating EI; ecosystem assessment methods; characteristics of production and 

environment-forming ecosystem services, especially the formation of environment-forming, production 

and recreational services in the Republic of Kazakhstan; valuation of ecosystem services; economic 

valuation of ecosystem services of water, land and other resources with using innovative teaching 

methods: case study, project method.  

EР4311 Environmental Project   

Prerequisites Global challenges and sustainable 

development goals; Environmental 

Impact Assessment (EIA); Environmental 

Safety; Environmental risk assessment. 

Postrequisites Land management; Water management; 

Sustainable Resource extraction subsoil 

use; Green technology; Writing and 

defense of the thesis (project).  

Credits 3 Semesters 6 

Purpose of the 

discipline 

Formation of a person who has theoretical knowledge and practical skills to assess the impact of existing 

industrial facilities on the environment, environmental studies and the preparation of innovative technical 

solutions for projects. 

Discipline summary The discipline "Environmental Project" examines methods for compiling an assessment of the impact of 

the designed activity on the environment, environmental justification of projects, principles and 

procedures for conducting state environmental impact assessment of projects, the impact of existing 

industrial facilities on the environment. Discipline is based on the use of interactive student-centered 
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teaching methods: case studies, portfolios, synquain, quest, problem-based and project-based teaching 

methods, brainstorming, buzzing bee, decision tree. 

ADDITIONAL TYPES OF TRAINING (ATT) 

OBLIGATORY COMPONENT (OC) 

Physical Training Module 

FK Physical Training 

Prerequisites No Postrequisites Food science. 

Credits 8 Semesters 1,2,3,4 

Purpose of the 

discipline 

Formation of students' physical culture of the individual, the acquisition of skills and abilities of the 

directional use of various means of physical culture, sports and tourism for the sake of maintaining and 

promoting health, psychophysical training and self-preparation for future life and professional activities. 

Discipline summary The course is dedicated to the development and improvement of physical qualities, motor skills and skills 

of students to ensure psychophysical readiness for future professional activities and the use of physical 

culture in the process of organizing active leisure and improving the quality of life. 

 

Professional practice module – 12 credits 

UP Educational Internship (Introductory) 

Prerequisites Environmental aspects of natural science; 

Environment and Sustainable 

Development (introduction to the 

specialty); Physics. 

Postrequisites Core and major disciplines. 

Credits 3 Semesters 2 

Purpose of the 

discipline 

Formation of knowledge of various abiotic environmental factors, their influence on the 

morphophysiological adaptations of ecological groups of organisms, the ability to compare different 

communities and their relationships with environmental factors, practical skills of field study of 

ecosystems, skills of independent research work and the design of written scientific reports based on the 

analysis of experimental data on the state of the environment in the study area. 
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Discipline summary Educational practice is designed to study the basic laws of the functioning of the biosphere and 

biogeocenoses, the action of abiotic factors on organisms, the methodology for studying ecosystems, the 

laws governing the formation of biodiversity, its differentiation in geographical space and the basic 

principles of environmental protection. 

PrP Practice Training (field practice) 

Prerequisites Environmental aspects of natural science; 

Environment and Sustainable 

Development (introduction to the 

specialty); Physics; Educational 

Internship (Introductory); Global 

environmental challenges and Sustainable 

Development Goals (SDG); Human Life 

Safety and Management of extreme 

situations. 

Postrequisites Core and major disciplines. 

Credits 1 Semesters 4 

Purpose of the 

discipline 

Formation of students' knowledge about the structure of ecological systems, the patterns of organization of 

natural plant and animal communities, the influence of environmental factors on the distribution of living 

organisms, as well as the relationships between components of the ecosystem. 

Discipline summary Production practice (field) is intended for the development of methods of work in the field to study both 

individual components of nature and the entire natural-territorial complex, competently perform work on 

the description, diagnosis of soils, phytocenoses, determine the soil mechanical composition in the field, 

work with the instrument base (topography, hydrology, etc.), to possess the method of full-scale gathering 

(samples for chemical analysis, samples of soil and soils, herbariums, etc.); apply the methods of 

environmental studies, analysis and synthesis of field and laboratory (cameral) sources of environmental 

information, collection of statistical material. 

PrP Practice Training 

Prerequisites Core and major disciplines. Postrequisites Pre-Graduation Internship; Writing and 
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Presentation of Diploma Work (Project). 

Credits 6 Semesters 6,8 

Purpose of the 

discipline 

Work practice - consolidation of theoretical knowledge and mastering the skills of the professional activity 

of an environmental specialist. 

Discipline summary Production practice is designed to master instrumental and experimental methods of studying natural 

ecosystems and their changes in the process of human activity, familiarize themselves with the work of 

organizations that have an impact on the environment and controlling its condition, study methods of 

economic incentives for environmental activities of an enterprise, develop students' creative initiative, 

acquire future engineers of administrative experience in the organization and management of production. 

 

PdP Pre-Graduation Internship 

Prerequisites Core and major disciplines Postrequisites State exam in the specialty; Writing and 

Presentation of Diploma Work (Project) 

Credits 2 Semesters 8 

Purpose of the 

discipline 

Formation of students' skills in mastering the methods and techniques of research work, processing of 

factual material collected during pre-diploma practice for writing graduation qualification work. 

Discipline summary Pre-diploma practice is necessary to consolidate theoretical knowledge, deepen practical skills acquired at 

the university in the learning process, as well as the acquisition of skills in an objective assessment of the 

scientific and practical significance of the results of the study; search, collection, processing, analysis and 

systematization of information on the selected research topic; acquisition of experience of a logical 

presentation of the research results in writing, public defense of the results, presentation of the 

presentation in electronic form, preparation of reviews, reports and scientific publications, final qualifying 

work. 

 

FINAL ATTESTATION 

GES State exam in the specialty 
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Prerequisites Core and major disciplines Postrequisites No 

Credits 1 Semesters 8 

Purpose of the 

discipline 

The purpose of the state exam is to assess the level and quality of theoretical, general professional and 

special training of graduates in the cycles of disciplines stipulated by the Basic curriculum for the 

specialty “"5В060800 - Ecology”. The preparation and passing of the state exam completes the process of 

mastering a basic bachelor's degree program by a student. 

Discipline summary The final attestation is a form of state control of the educational achievements of the bachelor, aimed at 

determining the compliance of the knowledge, skills, abilities and competences received by him with the 

requirements of state educational standards in the specialty “Ecology”. 

NZDR Writing and Presentation of Diploma Work (Project) 

Prerequisites Core and major disciplines Postrequisites No 

Credits 2 Semesters 8 

Purpose of the 

discipline 

Writing and defending a thesis - systematization, consolidation and expansion of theoretical knowledge 

and practical skills in the specialty and their application in solving specific problems, development of 

skills for conducting independent work of scientific research and experimentation. 

Discipline summary The thesis represents a synthesis of the results of independent study and research of the actual problem of 

the specialty “Ecology”. Contains the results of research, scientific decisions, scientifically based 

theoretical conclusions of the object under study. 
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