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Introduction 
1. Field of application 
Designed to implement the training of Doctor of Philosophy (PhD) according to the study program (hereafter – SP) 8D05210 – Ecology at the Republican State Enterprise on the right of economic management “M. Auezov South Kazakhstan State University” of the Ministry of Education and Science of the Republic of Kazakhstan. 
2. Regulatory documents 
Law of the Republic of Kazakhstan “On Education” (as amended as of 04.07.2018); 
Standard rules for activities of educational organizations that implement study programs of higher and (or) postgraduate education, approved by the order of the Minister of Education and Science of the Republic of Kazakhstan № 595 dated 30 October 2018 (registered in the Ministry of Justice of the Republic of Kazakhstan under № 17657 on 31 October 2018);

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

Rules for organization of training process on the credit technology of training, approved by the order of the Minister of Education and Science of the Republic of Kazakhstan № 152 dated 20 April 2011 as amended № 563 dated 12 October 2018;

The Sectoral Qualifications Framework in the field of environmental protection contains eight qualification levels, which corresponds to the National Qualifications Framework approved by the tripartite commission on social partnership and regulation of social and labor relations dated 16 March 2016;
Professional standard “Teacher” (Supplement to the order of the Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan “Atameken” № 133 dated 8 June 2017). 

3. Concept of the study program 
The objective of the study program is coordinated with the mission of the university and is aimed at preparing the country’s intellectual elite with advanced knowledge, entrepreneurial skills, fluent in three languages, demonstrating skills of conceptual, analytical and logical thinking, creative approach in professional activities, able to work in a national and international team, learning a lifelong learning strategy.
The study program was developed in accordance with the Dublin descriptors, harmonized with the 8th level of the National Qualifications Framework of the Republic of Kazakhstan, the 3rd cycle of the Qualifications Framework of the European Higher Education Area), also with the 8th level of the European Qualifications Framework for the Lifelong Learning). 
The study program is focused on professional and social order through the formation of professional competences associated with the necessary types of research, practical and business activities, adjusted to meet the requirements of stakeholders. 
Uniqueness of the SP 8D05210 -  Ecology for training of Doctors of Philosophy (PhD).

The SP is focused on the training of scientific and scientific-pedagogical personnel of the new formation, capable of interpreting new knowledge by carrying out advanced scientific research in the field of environmental protection, teachers in the field of ecology, provides graduates with the acquisition of PhD’s competences, ability to fresh thinking and challenging original solutions. 
The study program is aimed to achieve learning outcomes through the organization of the training process using the principles of the Bologna process, student-centered learning, accessibility and inclusion. 
The learning outcomes of the program are achieved through the following training events: 
- classroom lessons: lectures, seminars, practical and laboratory lessons – are carried out using innovative technologies of training, the latest achievements of science, technologies and information systems;

- extracurricular activities: individual work of a student, including under the guidance of a teacher, individual consultations;

- carrying out professional practices, performing doctoral dissertations;

- research activities of a PhD student: individual research activities of a student, including implementation of doctoral dissertations and scientific traineeship. 
Criteria for assessing learning outcomes by the types of training activity of the SP:

The university has taken measures to maintain academic integrity and academic freedom, protection from any kind of intolerance and discrimination against students. The quality of the SP is ensured by the involvement of stakeholders to its development and assessment, systematic monitoring and review of its content.
4. Requirements to enrollees 
The requirements were established according to the Model Rules for admission to training in educational organizations that implement study programs of postgraduate education.

1. PASSPORT OF THE STUDY PROGRAM 
1.1 The objective and tasks of the study program  
The objective of SP: Training of highly qualified specialists in the field of “Environment”, formation of general cultural and professional competences, development of skills for their implementation in practice in accordance with the requirements of the country’s legislation. 
The tasks of the SP:
- ensuring conditions for acquiring a high intellectual level of development, mastering logical and critical thinking and skills of scientific organization of work in scientific-pedagogical activity;

- development of ability to use acquired knowledge in professional activities to solve scientific, managerial and technological problems, operational decision-making in problem situations;

- development of self-study skills and continuous professional development throughout the professional activity, which will allow PhD students to successfully adapt to changing conditions;

- expansion of knowledge in applied and theoretical areas of environmental science;

- development of research and experimental methods of observation and analysis of environmental processes and phenomena.
1.2 List of qualifications and positions  
A graduate of the study program 8D05210 – Ecology is awarded the degree of “Doctor of Philosophy (PhD)”.

Doctor of Philosophy (PhD) in the SP 8D05210 – Ecology may hold key positions in research institutions, head of department of state bodies in this field, researcher in design and survey, research institutes, teacher in secondary professional and higher educational institutions, without requirements for work experience in accordance with the qualifications requirements of “Qualification directory of positions for heads, specialists and other employees”, approved by the order of the Minister of Labor and Social Protection of the Population of the Republic of Kazakhstan dated 21 May 2012 № 201-ө-ми with the Supplement 2 to the Sectoral Qualifications Framework “Environmental Protection”, approved on 16 August 2016 (minutes № 1). 
1.3 Qualification characteristics of a graduate of the study program 
1.3.1 Sphere of professional activity 
The sphere of professional activity of Doctors of Philosophy (PhD) according to the SP 8D05210 – Ecology:

- production;

- managerial;

- research and training sphere;

- environmental monitoring service; 
- quality control of the natural environment and human health.

1.3.2 Objects of professional activity of a graduate 
- natural, anthropogenic, natural and economic;

- environmental-economic, production, social;

- public territorial systems and structures on the global, national, regional and local levels;

- state planning, control, monitoring; 
- examination of environmental components of all forms of economic activities;
- education, enlightenment and public health, demographic processes;
- national parks, conservation areas, reserves, biosphere reserves;

- industrial enterprises;

- agro-industrial complexes;

- objects of energetics, Atomic Power Stations, landfills.
1.3.3 Subjects of professional activity 
The subjects of professional activity of Doctors of Philosophy (PhD) in the specialty 8D05210 – Ecology are:

- development of environmental protection measures of innovative solutions on production and transport;

- management of real technological processes of purification and processing of liquid, solid and gaseous wastes;

- carrying out patent search and possession of technologies for filing applications for invention;
- assessment of environmental safety of chemical production;

- teaching profile disciplines in ecology;

- natural and urbanized ecosystems and their components;

- compilation of prognostic models;

- compliance with environmental requirements in technological processes and design of new enterprises, settlements, planning and implementation of environmental measures in various sectors of economy, environment impact assessment and environmental audit. 
1.3.4 Types of professional activity 
Doctors of Philosophy (PhD) in the SP 8D05210 – Ecology can perform the following professional activities:
· Individual research activities;
· Management of a group of researchers;
· Pedagogical activities in a HEI;

· Managing work in research organizations; 

· Management of master students of PhD students in the SP direction; 

· Managing work in a HEI.

2. Learning outcomes according to the study program 
LO1 Solve problems related to the theoretical and methodological foundations of ecology and environmental protection, principles, methods, ways and means that form the basis of scientific and applied activities at all stages of the formation of creative solutions: from the formulation of laboratory and experimental studies to their practical implementation. 
LО2 Assess information technologies in the performance of experimental research and analysis of the results obtained, the formation of managerial decisions of information processes and summarize information in global computer networks.
LО3 Compare the natural-resource potential for the formation of a strategy for the environmentally-oriented socio-economic development of the region, assert about environmentally friendly innovative technologies for the production and processing of mineral resources, and about the principles of forming low-waste or non-waste production.
LО4 Integrate new directions of development and achievement of science and technology in the field of environmental protection, including methods of mathematical forecasting and modeling of processes, systems of technological equipment, as well as the reuse of liquid, solid and gaseous wastes and ways of their development in the near future. 
LО5 Argue for a systematic and creative approach to solving complex problems. 
LО6 Combine the methodology and methods of research, the basic methods of environmental analysis, own a method of studying the phenomena and processes affecting the environmental pollution. 
LО7 Recommend and criticize projects to create new knowledge or practical applications on current areas of environmental protection, as well as adapt projects to possible unforeseen situations. 
LО8 Summarize the complex of acquired knowledge and skills in environmental management, in promoting environmental programs in legislative, governmental, regional institutions and local governments, transfer the knowledge and achievements to colleagues and scientific community, improve modern teaching methods.
LО9 Improve new knowledge by carrying out research that meets the requirements of peer review in this area of scientific knowledge (peer-review), contribute to the development of scientific industry and deserve publication in peer-reviewed scientific journals. 
LО10 Draw up and process information from various sources. 
LО11 Predict the most relevant areas of research in the modern theoretical and experimental areas of ecology. 
3 Competences of a graduate of the study program 
3.1 Successful completion of training in the SP helps a graduate to form the following key competences: 
Key competences: 
Linguistic and computer (КC1)
- ability to master basic communication skills in a foreign language in a professional field, both verbally and in writing, mediation and intercultural understanding; ability to confidently and critically use modern information and digital technologies for work, leisure and communications, mastering the skills of using, restoring, assessing, storing, presenting and exchanging information through a computer, participating in collaborating networks using the Internet in the field of professional activity; 
Technical (КC2)
- ability to use educational potential, knowledge and experience acquired during the study of technical disciplines in professional activities and use them to analyze and solve non-standard problem situations; ability to carry out chemical-technological processes, develop new methods of production and test them under production conditions; update and deepen the knowledge necessary for professional activities; 
Managerial and entrepreneurial (КC3)
- ability to possess skills of critical thinking, interpretation, creative analysis, conclusion, assessment; to manage scientific projects to achieve professional goals, to manage personnel, to demonstrate entrepreneurial skills; ability to find compromises, to relate own opinion with the opinion of a team; to hold business ethics; to strive for professional and personal growth; to work in a team, to correctly defend own point of view, to propose new solutions; to demonstrate tolerance towards other individuals; 
Research (КC4)
- ability to carry out a detailed analysis of scientific and technical information in the field of environmental protection with the aim of scientific, patent and marketing support of the research carried out; ability to summarize the results of research work in the form of scientific publications, to defend own position during discussions and make professional decisions under conditions of uncertainty and risk; 
Professional competences:
PC-1 – have an idea of the most relevant areas of research in the modern theoretical and experimental areas of ecology; 
PC-2 – have knowledge of the main stages and laws of natural science development, understanding of the objective need for the emergence of new directions, the presence of understanding of the system of fundamental concepts and methodological aspects of ecology, forms and methods of scientific knowledge, their role in general educational professional training of ecologists. 
PC-3 – own theory and practical work skills in a selected area of ecology (in accordance with the topic). 

3.2 Matrix of correlation of learning outcomes in the SP in general with the formed competences of modules  
	Module name 
	Р1
	Р2
	Р3
	Р4
	Р5
	Р6
	Р7
	Р8
	Р9
	Р10
	Р11

	КC1


	+
	+
	+
	
	
	
	+
	
	+
	
	+

	КC2


	+

	
	+
	+ 

	+
	
	+
	
	
	
	+

	КC3


	
	+
	
	+
	+
	
	+
	
	+
	+
	+

	КC4


	+
	+
	+
	+
	
	+
	+
	+
	+
	
	+

	PC1
	
	+
	
	+
	+
	+
	+
	+
	+
	
	+

	PC2
	+
	+
	
	+
	+
	+
	+
	+
	+
	
	

	PC3
	
	+
	+
	+
	
	+
	+
	+
	+
	+
	+


4. SUMMARY TABLE SHOWING THE AMOUNT OF CREDITS MASTERED 

BY THE STUDY PROGRAM’S MODULES 
	Course of training 
	Semester 
	Amount of the mastered modules 
	Amount of the studied disciplines 
	Amount of KZ credits 
	Total in hours 
	Total KZ credits 
	Amount 

	
	
	
	Optional component (OC)
	University component (UC) 
	Theoretical training 
	Pedagogical practice 
	Research practice  
	Research activities
	Final attestation 
	
	
	exam
	dif. pass

	1
	1
	3
	3
	3
	25
	-
	5
	-
	-
	900
	30
	6
	-

	
	2
	2
	-
	
	
	10
	-
	20
	-
	900
	30
	-
	1

	2
	3
	2
	
	
	
	
	10
	20
	-
	900
	30
	-
	1

	
	4
	1
	
	
	
	
	
	30
	-
	900
	30
	-
	-

	3
	5
	1
	
	
	
	
	
	30
	-
	900
	30
	-
	-

	
	6
	1
	
	
	
	
	
	18
	12
	900
	30
	-
	

	Total 
	10
	3
	3
	25
	10
	15
	118
	12
	5400
	180
	6
	2


5. Information about the disciplines 
	Module name 
	Cycle 
	UC/OC
	Component name 
	Brief description of a discipline (30-50 words)
	Amount of credits 
	Formed LO (codes) 

	Modern methods for solving environmental problems

	Base discipline 
	UC
	Academic writing
	Academic letter сonsiders the principles of planning, writing, editing and reviewing a scientific manuscript, compares the basic structural elements of an article, teaches the skills of choosing a scientific journal for publishing the results of an experiment, citing, preparing an article for publication.

 This subject improves written and spoken English. In this course it will be discussed the achievements of colleagues around the world to improve professional opportunities and increases the potential audience.


	3
	LО4

LО5

LО6

LО7



	
	Base discipline 
	UC
	Research methods                                              
	Examines modern paradigms of higher education and system of higher professional education in Kazakhstan. Improves methodology of pedagogical science and professional competence of a high school teacher, organization of educational process on the basis of the credit system of education in a high school. Combines methods and forms of training in the training of future specialists. Discusses new educational technologies in a high school. High school as a social institution of education and formation of personality of a specialist. 
	4
	LО4

LО5

LО6

LО7



	
	Base discipline
	OC
	Environmental problems  of natural-and technical systems 

	Considers various aspects of emergence and functioning of natural-technical systems, fundamentals of natural-technical systems, formation mechanisms of natural-technical systems and forms of technogenesis. Restores natural and technogenic objects. Assesses the natural-technical system as a structural-functional unit of biotechnosphere. Improves formation and functioning of the natural-technical system, mode of operation and control interactions. Argues the principles of optimization of the natural-technical system and management of its operation. 
	6
	LО1

LО3

LО9

LО11



	
	BD
	OC
	Physico- chemical tests in thefield of ecology
	Examines ttypes and characteristics of environmental pollution, physical and chemical methods of analysis in ecology, main methods of environmental analysis, studies methodology and methods of research, general characteristics of physical and chemical methods, general information about spectroscopic methods of analysis, conducting a comprehensive analysis of the environment and quantitative assessments environmental analysis, spectra of pollutants in the water of aqueous bodies.
	6
	LО1

LО3

LО9

LО11



	
	
	
	                             
Pedagogical practice                       

	Studies development of professional research culture in the field of the environment, as a condition of pedagogical skills and pedagogical creativity, formation of professional pedagogical skills, culture of scientific and pedagogical thinking. Draws up training and methodical documentation on a profile discipline. Discusses training and carrying out of practical and laboratory lessons in special disciplines. Produces development of new active forms of carrying our lessons with students and applying them in practical classes. 
	10
	LО3

LО4

LО5

LО2

LО8

LО10



	
	Profile discipline
	UC
	 
Environment and man 



	Investigates the concept of ecosystems, energy characteristics of the environment and biogeochemical cycles, solves the problem of pollution and environmental degradation, factors of environmental degradation. Predicts pollution of the environment and ecological significance of pollution of the biosphere. Solves issues of environmental protection and sustainable development of society. Refers to the legislative framework for the protection of biological and ecosystem diversity in the Republic of Kazakhstan. Discusses the main directions of international cooperation in matters of sustainable development and environmental protection. 
	4
	LО5

LО8

LО10

LО9

LО6

LО7



	
	Base discipline
	OC
	Comprehensive assessment of natural and industrial potentials of territories 
	Examines mechanisms of human exploration of natural resources and resource ecological function of the lithosphere, mineral reserves (minerals). Assesses the main geological and industrial types of deposits of metallic and non-metallic minerals. Identifies geoecological problems of mining and processing of mineral and energy raw materials. Assesses natural resource potential and criteria for environmental management. Argues the general issues of economic assessment of natural resources and the system of accounting and assessment of certain types of resources. Compares the accounting of mineral reserves / resources in foreign countries.
	4
	LО7

LО8

LО9

LО11



	
	BD
	OC
	Ecological clean  innovative technologies of production and processing of mineral resources
	Examines environmentally friendly technologies and modern technologies for environmental protection, examples of environmentally friendly technologies, low-waste technology, principles for development of low-waste or non-waste production, comprehensive use of resources, integrated economical use of raw materials. Studies directions and development of waste-free and low-waste technology in selected industries, modern technologies for processing of solid domestic wastes, creation and development of waste-free production in Kazakhstan. 
	4
	LО7

LО8

LО9

LО11



	Environmentally sound technologies 

	Profile discipline
	OC
	Environmental aspects of green technologies

	Examines role of “green” technologies in solving the most important problems of mankind and classification of “green” technologies, the main types of renewable energy sources, geothermal energy and heat pumps, problems of measuring the efficiency of renewable energy sources, analyzing trends in the development of “green” technologies and risks of introducing “green” technologies, analysis of international measures of anthropogenic impact and stimulation of “green” technologies. 
	6
	LО6

LО8

LО11

LО10

LО7



	
	PD
	OC
	Innovative technologies for recycling and reuse of liquid, solid and gaseous wastes 
	Examines relevance and significance of low-waste and non-waste technologies, their role and place in the concept of sustainable development of the biosphere, waste-free and low-waste production processes. Studies methods of cleaning and disposal of waste gases, processing of solid wastes, methods of cleaning industrial waters, waste-free processing of wastes of chemical, metallurgical, and mining industries, waste-free processing of wastes from construction industry, secondary raw materials, secondary energy resources, power generation, innovative methods in the field of waste processing. 
	4
	LО6

LО8

LО11

LО10

LО7



	
	
	
	
Research practice 


	Examines practical study of the latest theoretical, methodological and technological achievements of domestic and foreign science: modern methodology of scientific research; analysis of the state of development of chemical technology and science in the world and Kazakhstan, role of science and innovation in the improvement and modernization of technology; current development trends in environmental protection and implementation of theoretical and experimental research on the topic of the dissertation. 
	10
	LО7

LО4

LО10

	Final attestation module 
	
	
	
Research activities of a PhD student 


	Carries out analytical review of the known methods of purification of polluted waste waters, soil and atmosphere in accordance with the objectives and tasks of the dissertation research; carries out experimental research according to the plan of the academic period using the instrumental base of the chair’s laboratory. Justifies technological schemes of production in accordance with the theme of the dissertation. Argues economic efficiency of the developed technology, conclusions, modeling, processing and interpretation of the results. 
	123
	LО5

LО6

LО8

LО9

	
	
	
	Writing and defense of a doctoral dissertation 
	A doctoral dissertation determines the level of professional qualifications of a PhD student and degree of mastering the methodology of scientific knowledge in accordance with the requirements of the State compulsory standard of postgraduate education. Persons mastered the doctoral study program and defended a doctoral dissertation are awarded the degree of Doctor of Philosophy (PhD) or Doctor in the profile in accordance with the Rules for awarding the academic degrees and academic titles approved by the authorized body in the field of education.
	12
	LО1

LО5

LО6

LО7

LО8

LО9

LО10
LО11




COORDINATION SHEET
on the Study program 8D05210 – Ecology 
         Director of the AID_____________________________ A.Naukenova

         Head of the   ASD   ______________________________ U.Nazarbek

        Director of the DEC ____________________________ T.Bazhirov

EXPERT OPINION 

on the doctoral study program

8D05210 – Ecology  

The objective and mission of the SP 8D05210 – Ecology are inextricably linked with the mission of M. Auezov SKSU, actively implementing national and regional priorities in the field of education and science, is positioning itself as an innovative university that provides quality services. Doctoral program is the highest level of professional education, the final link, so the requirements for doctoral programs imply fundamental educational, methodological and research training and in-depth study of disciplines. PhD students’ research activities are carried out in priority areas of environmental protection and professional education. 
The SP 8D05210 – Ecology covers qualifications of all levels of the National Qualifications Framework of the Republic of Kazakhstan. The SP is implemented in the scientific and pedagogical direction of training and provides in-depth specialized professional training, allowing graduates to subsequently successfully engage in scientific, pedagogical, managerial and expert activities. The term of study under the doctoral study program 8D05210 – Ecology is 3 years with a volume of 115 credits, the training is carried out within the framework of the state educational order. 
In the doctoral program, scientific personnel are trained with the award of the highest academic degree of Doctor of Philosophy (PhD). The implementation of doctoral study programs is carried out by the university in close cooperation with leading foreign educational and scientific organizations. The presence of two scientific consultants (domestic and foreign) allows a PhD student to provide fundamental training in the chosen field, as well as the possibility of using the latest developments in the field of science in his research.
The compulsory part of the professional SP is aimed at the formation of managerial and communicative competences consisting of the ability to plan and organize the work of a team, using modern management and business communication principles, analysis and control of production activities of a unit, ensuring compliance with the safety and occupational health and industrial safety requirements. Along with this, the program provides training in Kazakh, Russian. The university organizes the training process in the doctoral program in such a way as to provide each student with the most favorable conditions for mastering all 8D05210 – Ecology disciplines and PhD students receive (upon completion of training) the degree of Doctor of Philosophy (PhD). The SP fully complies with the requirements of professional standards in the field of training highly qualified personnel in the field of ecology. 
To achieve the planned goals in the SP, it is planned to study special disciplines in combination with experimental research activities, industrial practice and performance of graduation work. The international aspect plays a significant role in the process of preparing PhD students – compulsory undergoing of foreign research traineeships in recognized international research centers, speeches and publications in foreign scientific journals with non-zero impact factor, domestic scientific journals recommended by the Committee on Control in the Sphere of Education and Science of the Republic of Kazakhstan and others.  

We believe that the structure and content of the SP “Ecology” of the doctoral program is aimed at meeting the needs of the labor market and employers. Based on the analysis of the study program, it can be concluded that this study program opens up wide opportunities for training highly qualified specialists in the field of environmental protection. 
Chairman of the Expert Committee ___________ AnarbaevA.A.., Candidate of Technical Sciences,  Professor 
Members of the Expert Committee: ___________ Karatayeva G.Ye., Candidate of Technical Sciences, Associate Professor
                                                    ___________ Kadirbayeva А.А., Candidate of Technical Sciences, Associate Professor
                                                  ___________ Dubinina Ye.S, Candidate of Chemical Sciences, Associate Professor
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