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PART 1 GENERAL INFORMATION ABOUT THE CURRICULUM
CURRICULUM ANNOTATION
1. NAME OF THE CURRICULUM « Geochemistry of living organisms »________

2. CODE OF THE CURRICULUM  ДНМ.В.2.1_________________________
3. SPECIALIZATION 022000 ECOLOGY AND NATURAL RESOURCE USE__
4. MAJOR ENVIRONMENTAL PROBLEMS________________________________
5. DEGREE MASTER______________________________
6. DEPARTMENT GEOECOLOGY AND GEOCHEMISTRY DEPARTMENT______________________________________________________
7. LECTURER_Baranovskaya N.V.___________________________________
Tel. 89039550491           E-mail natalya.baranovs@mail.ru_________________
8. CURRICULUM OBJECTIVES:

Goals: gaining awareness in perspective trends of biogeochemical studies, biogeochemistry as a science dealing with regularities of living organisms’ and environmental factors interaction, intensive study of ecologic-geochemical methods of monitoring in different areas using biogeochemical information.
Content description of the discipline
History of science development, basic concepts of biogeochemistry; classification and biogeochemical cycles of the elements, influence of evolutionary factors on their formation; biogeochemical characteristics of global ecosystems, current state of the biosphere in general and regularities of chemical element migration; peculiarities of natural and technogenic biogeochemical province and zone formation; ecotoxic problems of biogeochemical cycle disruption, microelementosis and endemia of men, animals, and plants; human being as a complex biogeochemical system, interconnection of human physiological parameters and environmental state; current biogeochemical standards, methods of abnormalities calculation and mapping for regional monitoring. 

9. OUTCOMES:

A student should know: 

- terms and key concepts dealing with environmental and natural resource use problems; 
- structure, composition, and evolution of the biosphere as a result of human activity;

- classification of natural resources in terms of their formation sources and degree of their renewability;

- main principles of rational natural resource use;

be able to:

- use the obtained theoretical knowledge in solution of professional problems;
- solve the problems of efficient and environmental use of natural resource;
- predict the consequences of human activity for the environment;
be able to apply:
- methods of analysis and estimation of industrial technological schemes for evaluation of impact on the environment; 

- methods of choice for efficient natural resource use and environment protection.

Scientific research competences:
- ability to apply the profound knowledge of legislation and ethics for estimation of consequences of professional activity, development and implementation of socially significant projects; practical using of skills in arrangement of scientific and production works (ОК-5);

- ability to gain new reliable data on the basis of observation, experiments, scientific analysis of empirical facts; review the scientific papers, make analytical data reports; summarize the results of accumulated scientific information; make conclusions and practical recommendations based on representative and original research results (ПК-1);
 - deep understanding and creative application of knowledge in fundamental and applied units of the majors on basic curriculum and master curriculum in scientific and production activity (ПК-2);
- application of modern methods of processing and interpreting the ecological information making scientific and production research (ПК-4).

Project competencies:

- ability to develop standard natural protection procedures (ПК-5);

- ability to estimate the effect of projected constructions and other forms of production activity on the environment (ПК-6);

- ability to detect the environmental problems, develop practical recommendations for nature protection and sustainable development (ПК-7);

- awareness of legislative acts managing the production-engineering ecological operations (ПК-8);

- ability to develop the plan of environmental audit, environmental management  of production processes competently (ПК-9);

Analytical and management competencies:

- ability to carry out the ecological expertise of different project types,  perform environmental audit of any unit, and develop recommendations of environmental protection (ПК-10);

Administrative competencies:
- ability to perform the arrangement and management of scientific, production, and analytical projects using profound knowledge in the sphere of natural resource use management (ПК-11).
10. CURRICULUM 

Lecture 1. 

Introduction. History of biogeochemistry development. Interconnection with other disciplines and sciences. Basic concepts of biogeochemistry (living substance, biosphere, ecosystem, biogeochemical cycles, biogeochemical food chain). 

Lecture 2.

Classification and biogeochemical element cycles. Different approaches to the system of element classification. Primary element synthesis and basic geochemical regularities of their distribution. Influence of evolutionary processes  on biogeochemical cycles by the examples of oxygen, sulfur, nitrogen.  Element circulation formation in different biosphere media and role of living substance in this process.

Lecture 3.

Geosphere shells. Current biosphere and regularities in element migration. Composition and current state of atmosphere, hydrosphere, lithosphere, and biosphere. Worldwide element storage and flow in geosphere  shells. Macroelement migration (phosphorous, calcium, silicon) and microelement migration (copper, zinc, selenium, molybdenum, iodine and others).

Lecture 4.
Global and regional problems of biogeochemistry. Biogeochemical peculiarities of the global ecosystems: Eurasia, America, Africa, Australia. Tundra, boreal, and subboreal forest ecosystems, and subarid, tropical ecosystems. Biogeochemical characteristics of some territories  (by the example of areas of Siberia, Transbaikal and others).

Lecture 5. 
Natural biogeochemical provinces. Areas with excess and shortage of chemical elements - iodine, selenium, uranium and others. Biogeochemical barriers, factors of element concentration on these barriers. Application of biogeochemical indication method in exploration of mineral deposits.

Lecture 6. 

Technogenic biogeochemical provinces. Technogenic compounds and anthropogenic processes. Ecotoxicologic problems of biogeochemical cycle disruption, human, animals’ and plant microelementosis and endemia. Application of biogeochemical indication method in zoning in terms of human living condition favorability.

Lecture 7.

Human as a complex biogeochemical system. Interaction of human physiological parameters with environmental conditions, dependence of element composition changes of environmental objects on changes in regulation processes of human organism inner medium. Organs and tissues as concentrators of elements. Element distribution in human organism. Inner biogeochemical barriers.

Lecture 8.

Biogeochemical standards. Concept of critical loads in ecosystems. Approaches to the assessment of environmental condition quality.
Lecture 9.

Calculation and mapping of biogeochemical abnormalities. Methods of calculation and mapping of biogeochemical abnormalities for regional monitoring.

Lecture – 2 hours, practical classes - 6 hours.
11. YEAR__2     TERM __2     CREDITS __4_
12. PREREQUISITES «Global Environmental Transformations», «Environmental legislation», «Ecosystem Ecology», «Modern Problems of Geoecology», «Functional Ecology», «Evolutionary Ecology»
13. COREQUISITES «Ecological Risk Analysis and Management», «Radioecology»
14. TYPES OF ACTIVITIES AND TIME:

LECTURES 





9 hours
PRACTICAL CLASSES            

27 hours
CLASS HOURS               


36 hours
SELF-STUDY                           

36 hours
TOTAL





72 hours
15 PRACTICAL WORKS:
Lab works: «Zoning of the territory in terms of biogeochemical survey» and «Assessment of average content of element in organs and tissues of human organism». 

When carrying out the lab works on geochemistry of living organisms students learn the peculiarities of element accumulation and distribution in organs and tissues of human organism,  reveal the organs – concentrators and tissues where definite groups of elements are specifically accumulated; gain the skills in describing different natural, anthropogenic, and natural-technogenic regional peculiarities determined by the biogeochemical criteria; perform zoning of territories using cartographic materials and GIS-technologies. The works are made by the students independently in written and oral form using computers. If necessary, students are given consultations.  As a result of lab works students are to present a report. 

To manage the students’ skill development the individual classes and control questions are provided.

16. TYPE OF ATTESTATION         EXAMINATION
17. BASIC AND ADDITIONAL SOURCES:

Main references: 

1. Alexeenko V.А.Ecological geochemistry. – Moscow: Logos, 2000. – 627 p.

2. Bashkin V.N. Biogeochemistry. – Moscow: Nauchnuy mir, 2004. – 584 p.

3. Biogeochemical bases of ecological regulation / V.N. Bashkin, Ye.V. Yevstafieva, V.V. Snatkin et al. – Moscow: Nauka, 1993. – 312 p.

4. Vernadskiy V.I. Biogeochemical notes (1922 – 1932). – Moscow-Leningrad: USSR AS Publishing House, 1940. – 250 p.

5. Dobrovolskiy V.V. Essential biogeochemistry. – Moscow: Academia, 2003. – 400 p.

6. Yermakov V.V., Tutikov S.F. Geochemical ecology of animals. – Moscow: Nauka, 2008. – 315 p. 

7. Kovalskiy V.V. Biogeochemical zoning and geochemical ecology // Proceedings of biogeochemical laboratory of USSR SA, 1985. – V. 20.

8. Kovda V.А. Biogeochemistry of soil cover. – Moscow: Nauka, 1985. – 262 p.

9. Perelman А.I., Kasimov N.S. Landscape geochemistry. – Moscow: Astreya, 2000, 1999. – 763 p.

10. Technogenesis and biogeochemical evolution of biosphere taxons. – Moscow: Nauka, 2003. – 351 p. – (V. 24). 

Additional reference: 

1. Agadzhanyan N.А., Volozhin А.I., Yevstafieva Ye.V. Human ecology and survival concept. – Moscow: GOU VUNMC MZ RF, 2001. – 240 p.

2. Alexeenko V.А. Geochemical methods of mineral exploration. – Moscow: Vysshaya shkola, 1989. – 304 p. 

3. Alexeenko V.А. Ecological–geochemical transformations in biosphere. Development and estimation: Monograph. – Moscow: Universitetskaya kniga, Logos, 2006.-520 p.

4. American Chemical Society. Chemistry and Society: Transl. from English. – Moscow: Mir, 1995. – 560 p.

5. Bazilevich N.I. Biologic productivity of ecosystems in North Eurasia. – Moscow: Nauka, 1993. – 293 p.

6. Bezel V.S. Environmental toxicology: population and biocynotic  aspects/Ed. by Ye.L. Vorobeychik – Yekaterinburg: Goshchitskiy, 2006.-280 p.

7. Vernadskiy V.I. Living matter and biosphere. – Moscow: Nauka, 1994. – 672 p.

8. Panin М.S. Chemical ecology: Coursebook for Universities/ Ed. by Kudaybergenov S.Ye. – Semipalatinsk State Un-ty named after Shakharim. – Semipalatinsk, Kazakhstan, 2002. – 852 p.

9. Chemistry and life (Soltersov’s chemistry). Part 2. Chemical stories: Transl. from English. – Moscow: RHTU named after D.I. Mendeleyev, 1997. – 437p.

10. Ecological monitoring: Methodical manual / Ed. by Т.Ya. Ashikhmina – Moscow: Akademicheskiy prospect, Alma Mater, 2008. – 416 p.

11. Essentials of Medical geology. Impacts of the Natural Environment on Public Health / Edited - in - Chief: Olle Selinus – Elsevier Academic Press,   2005 – 812p.

12. Earth Systems: processes and issues / Edited by W.G. Ernst – Cambridge University Press, 1999. – 566p.

13. Butcher S.S., Charlson R.J., Orians G.H., Wolfe G.V. (Eds.), 1992. Global Biogeochemical Cycles. Academic Press, London, 1992. – 377p.
14. Schlesinger W.H., 1997. Biogeochemistry. An Analysis of Global Changes. – London: Academic – Press, 1997. – 443p. 

15. Umveltmedizin: Grundlage der  Umveltmedizin – klinische Umwelten – okologische Medizin. – New York: Georg Thieme Verlag, 1999. – 740p

16. http://www.soil.pu.ru/index.php?p=8&a=46

18. COORDINATOR:  Baranovskaya N.V., associate professor, tel. (3822) 41-89-10
19. AUTHORS 

1.Baranovskaya Natalia Vladimirovna, Candidate of biological science, associate professor

2. Matveyenko Irina Alexeevna, Candidate of philological science, associate professor
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1. Curriculum goals
The main goal of curriculum is to develop environmental awareness of entirety of all living organisms and the Earth’s biosphere irreplaceability for human survival as well as ability to estimate and solve environmental and resource use problems. 
Table 1

CURRICULUM GOALS AND THEIR CORRESPONDENCE TO THE GOAL OF BASIC EDUCATIONAL PROGRAM
	Goal code
	Goal statement
	Goals of basic educational program

	С1
	To make students familiar with environmental protection and resource use bases, peculiarities and methods of rational resource use
	Training specialists in assessment of anthropogenic impact on the environmental spheres as a result of any production activity dealing with natural resource exploration, extraction, and processing, development of new science-based and energy-intensive industries, taking decisions for minimization of adverse impact


	С2
	To develop skills of complex territory ecological estimation 
	Training specialists in interdisciplinary research of industrial, regional, national, and global geoecological problems of the territory, formation of clear scientific concepts of regularities in development of ecological-geochemical conditions within the territories with different technogenic load

	С3
	To provide a system idea of contemporary forms and methods in environmental quality management and environmental safety
	Training specialists in concrete practical activity in the sphere of estimation and analysis of probable  ecologic effects, environmental monitoring, and resource use management, 

-training specialists competitive in the Russian and international labour markets in the  sphere of ecology and national resource use

	С4
	To provide students with the concept of peculiarities in contemporary interaction of society and nature, problem of optimization in the interactions and ways of solution
	Training specialists in the sphere of environmental audit and ecological certification, possessing international ecological standards of environmental quality


2. The place of curriculum in the Basic Educational Program
Curriculum «Geoecology» refers to the basic component of major training. To gain the proficiency in curriculum study a student has to have studied the following courses: Global Environmental Transformations», «Environmental legislation», «Ecosystem Ecology», «Modern Problems of Geoecology», «Functional Ecology», «Evolutionary Ecology»
Simultaneously the following disciplines could be taught: «Environmental risk analysis and management», «Radioecology» 

3. Outcomes
A master – a graduate of major «Ecology and Natural Resource Use» in the course of DD-program is to show the results of study – professional and intercultural competencies. 

Having studied the curriculum «Geoecology» students are to possesss knowledge and skills in accordance with the requirements of the Basic Educational Program.  


As a result of the curriculum study a student should: 

знать: 

- terms and key concepts dealing with environmental and natural resource use problems (З 2.1); 
- structure, composition, and evolution of the biosphere as a result of human activity 

(З 1.3);

- к classification of natural resources in terms of their formation sources and degree of their renewability (З 1.3);;

- main principles of rational natural resource use (З 3.1);

be able to:

- use the obtained theoretical knowledge in solution of professional problems (У 1.3);;
- solve the problems of efficient and environmental use of natural resource (У 2.2);;
- predict the consequences of human activity for the environment (У 3.1);;
be able to apply:

- methods of analysis and estimation of industrial technological schemes for evaluation of impact on the environment (В 2.3); 

- methods of choice for efficient natural resource use and environment protection (В 1.3).
Correspondence of the Curriculum outcomes to the competences of the basic educational program is presented in Table 2.

Table 2

Outcomes
	Outcome code
	Outcome 
	Requirements of Federal State Educational Standard 

	Р1
	Application of profound basic and professional  knowledge in professional activity to solve the problems: firstly, minimization of adverse impact on the environment, secondly, dealing with rational resource use
	Requirements  of FSES (РК-1, 2,8,9; ОК-5), Criterion 5
of AIOP (item 5.1, 5.2.1-5.2.3., 5.2.5, 5.2.9), corresponding to the international standards of EUR-ACE and FEANI.

	Р2
	Within the scope of International programs the graduates are to possess skills of team cooperation in nature protective procedure development, practical recommendation design in nature protection and sustainable development assistance, performance of impact estimation of projected operations on the environment, diagnostics of nature protection problems
	Requirements  of FSES (ПК-5, 6, 7, 12) Criterion 5

AIOP (item 5.2.4, 5.2.7-5.2.8), corresponding to the international standards of EUR-ACE и FEANI.



	Р3
	A graduate is to have skills in the sphere of environmental audit and ecological certification, possess the international ecological standards of quality environment
	Requirements  of FSES (ПК- 4, 10, 11,) Criterion 5

AIOP (item 5.1, 5.2.6, 5.2.10, 5.2.14.- 5.2.15), corresponding to the international standards of EUR-ACE and FEANI.

	Р6
	Graduates are specialists of environmental, nature protection departments of leading international companies dealing with deposit extraction, development, and operation
	Requirements corresponding to the international standards of EUR-ACE and FEANI.


4. Structure and content of the curriculum
4.1. Content of the curriculum units

Unit 1. Introduction 

Ecology in the system of sciences. Main laws and problems of ecology. Development of ecological ideas about the environment. Contemporary significance of ecological education. 

Unit 2. Key issues and objects of ecology
Interaction of organism and environment. Major properties of living systems. Laws and rules of ecology. Biotic cycle of matter and energy flow in the ecosystem. Matter and energy in ecosystems. Climatic zoning and types of terrestrial ecosystems. Components and dynamics of terrestrial ecosystems. Process of succession. Components and dynamics of aquatic ecosystems. 
Unit 3. Ecological systems and the Earth’s biosphere
Biosphere. Structure and boundaries, functional integrity of biosphere. Biospheric rhythms. Time variations of natural, anthropogenic, and social processes. The man in the biosphere. Anthropogenic transformations in geosphere shells of the Earth and their effect on human.  

Unit 4. Anthropogenic impact on the biosphere
Environment pollution. Major sources of environmental pollution: power engineering, industry, transport, agriculture. Characteristics of atmospheric emissions, sewage discharges, solid wastes composition. Concept and classification of natural resources. Concept and idea of natural resource use. The laws of natural resource use. Depleting natural resource use. Accumulation of wastes in the process of production and consumption of natural resource. Anthropogenic impact on the global matter cycle. Breaking the rule 10%. Disturbance of biosphere sustainability. Destabilization  centers of biosphere: the USA and Europe. The concept of modern environmental crisis. Effects of environmental crisis: global environmental pollution, climate change, ozone layer depletion, deforestation, desertification, species transformations in biosphere. Biosphere irreplaceability for human survival. The concepts of environmental crisis overcoming and biosphere protection. 

Unit 5. Natural resource use management and environmental policy
Rational resource use. Environmental and natural resource legislation. Fees for natural resource use. Natural resource use limitation. Ecological law. Objects and subjects of the environmental law. Quality rating of the environment. Quality indexes of the environment. Their measurement principles. Index rating. Standard system of nature protection. Significance of territories occupied with natural ecosystems for biosphere stabilization. Global stabilization centers: Russia, Canada, Indochina. The status of specially protected territories. Reservation parks, wildlife reserves. Biosphere reservation parks. Genebank protection. Red Data Books. International cooperation. International acts in the environmental protection. RIO 92 and RIO+5 conferences. International official organizations of environmental protection. Non-official environmental organizations. 

4.2. Curriculum structure in terms of units, forms of study
Table 3

Curriculum structure in terms of units and forms of study
	№
	Name of unit/theme
	Class hours
	Sels-study (hours)
	Total

	
	
	Lectures
	Pract. classes/seminars
	Lab works.
	
	

	1 
	Introduction
	1
	
	
	4
	5

	2 
	Key issues and objects of ecology
	2
	3
	
	14
	19

	3 
	Ecological systems and the Earth’s biosphere
	2
	9
	
	10
	21

	4 
	Anthropogenic impact on the biosphere
	2
	9
	
	14
	25

	5 
	Natural resource use management and environmental policy
	2
	6
	
	12
	20

	
	Total
	9
	27
	
	54
	90


5. Tutorial methods
In the process of curriculum study the combination of the following forms with methods and activity forms are used to achieve planned results in stydy and competence development.

Table 4

Methods and forms of study
	Forms
Methods
	Lectures
	Lab works
	Pract. classes/seminars
	Self-study

	Team work
	
	
	х
	х

	Problem solving.
	
	
	х
	

	Experience-based method
	х
	
	х
	х

	Advance self-study
	х
	
	х
	х

	Project technique
	
	
	х
	х

	Searching method
	
	
	х
	х

	Research method
	
	
	х
	х


To achieve the goals of curriculum the following means, forms and activities are used:
· study of theoretical material of the curriculum at lectures using computer and information resources;
· self-study of theoretical material of the curriculum using Internet-resources, information resources, methodical aids, course books and other sources;
· drill of theoretical material at individual classes carrying out problem-solving, searching, and research projects.

6. Arrangement and methodical assistance of students’ self-study (SSS)

6.1
Current and advance SSS, aimed at development of awareness as well practical skills includes: 

· masters’ work at lectures, search for and analysis of literature and internet sources of information on the chosen theme of master dissertation,

· performance of home assignments, 

· using materials from information resources,  

· study of the topics for self-study,

· study of theoretical material for individual classes,

· preparation for the exam.

6.2
Creative problem-oriented autonomous work (CPAW) is aimed at development of intellectual skills, a complex of universal and professional competences, formation of creative approach includes: 

· search for, analysis, structuring, and presentation of research, analysis of scientific publications on the given topic of research,

· analysis of statistical and factual materials on the chosen topic,

· research work and participation in students’ conferences, seminars, and olympiads.

6.2.1 Topics for self-study:  

- Anthropogenic impact of transport, power, mining, chemical, machine-tool, petrochemical industries;

- Treatment and utilization of industrial and domestic wastes;
- Protection and rational use of water, resources, forests, land, plants, and animals;
- Environmental audit, ecological assurance, environmental management;

- Ecological standardization and control;

- Contaminated area reclamation;

- Ecological legislation;

- Global transformations of the Earth’s geosphere shells;

- Manifestations of modern environmental crisis. 

6.2.2 The list of themes for self-study (essays):

1. Developments of resource use concepts
2. Biosphere transformations as a result of intensive resource use
3. Economic mechanisms of natural resource use
4. Economic mechanisms of environmental protection
5. Structure of state and municipal management of environmental protection
6. Structure of state and municipal management of natural resource use
7. International cooperation in the sphere of environmental protection
8. Ecological standardization. Groups and types of ecological standards
9. Ecological standardization. International ecological standards
10. Waste and emission standardization as a method for decreasing in anthropogenic load of the ecosystem
11. Forms and scale of biosphere transformation as a result of agricultural activity
12. Biosphere contamination with toxic and radioactive substances
13. Urbanization and its impact on the biosphere
16. Chemical elements and their impact on human health

17. Organic substances, their accumulation in the biosphere components and their impact on human health.

6.3
Self-study management
Estimation of self-study results is performed in two forms: self-estimation and teacher’s estimation.

7. Current and final estimation of the curriculum study 

Estimation of a master’s work is performed in terms of the results:
- self-study practical  work,
- masters’ mutual review of their works,
- analysis of the masters’ essays,
- oral questions at the individual classes, exam (to estimate the awareness of the theoretical material).
7. Means of current and final estimation of the curriculum knowledge quality

Current estimation is carried out every month during a term by means of attestation of awareness quality in theoretical material (answers to the questions) and results of practical and individual work performance.

Final estimation (exam) is made at the end of the term by point estimation. 

Final attestation is determined by the sum total of current estimation during the term and point of final estimation at the end of the term according to the exam results. 

7.1. Approximate exam questions
1. What ecological standards are there?
2. Ecology as a science. Subject and methods of ecology. Definition, principles of classification, main parts of ecology. 
3.  Global atmosphere pollution.
4. Anthropogenic biosphere transformation and pollution.
What is biosphere and what is its difference from other Earth’s shells?
5. What is meant by environmental pollution?
6. What is local, regional, and global biosphere pollution?
7. Concept and essence of natural resource use.
8. Atmosphere pollution and its ecological effect.

9. Hydrosphere pollution and its ecological effect.

10. Soil pollution and its ecological effect.

11. Essence of contemporary environmental crisis and forms of its manifestations.
12. What are the ways and necessity of efficient resource use?


8. Curriculum rating
Maximum rating of the curriculum is defined by 100 points that corresponds to 100 % quality of knowledge. The result of a student’s work during the term is estimated in terms of the sum points of current and final attestation in definite proportion, 60 % and 40 % correspondingly. At the end of the term students are to pass an exam at which they could get maximum 40 points. The final rating is determined by the sum total of the current rating during a term and points of final attestation at the end of the term according to the results of the exam. 

Table 5

Curriculum rating during the term 

	              Current control
	 

	Theoretical material
	Practical activity
	Total


	Units
	Score
	Practical work reports
	Score
	

	1
	2
	
	
	2

	2
	4
	Practical work №1
	2
	6

	3
	6
	Practical work №2
	5
	20

	
	
	Practical work №3
	5
	

	
	
	Practical work №4
	4
	

	4
	6
	Practical work №5
	4
	20

	
	
	Practical work №6
	5
	

	
	
	Practical work №7
	5
	

	5
	2
	Practical work №8
	5
	9

	
	
	Practical work №9
	2
	

	
	
	Essay
	3
	3

	Total sum in term
	20
	
	40
	60


9. Methodical and information sources
Basic sources:
1. Avrustamov E.A. Ecological bases of natural resource use [Text]: Manual for students / E.А. Avrustamov, I.V. Lavakova, N.V. Barkalova. – Moacow: Dashkov and Co Publishing House, 2002. – 236 p.

2. Vorobiev А.Ye. Bases of resource use: Ecological, economic, and legislation aspects: manual / А.Ye. Vorobiev et al; ed. by Prof. V.V. Diachenko. – Rostov-on-Don: Fenix, 2007. – 542 p. 
3. Kinsht А.V. Natural resource use: Manual for self-study and distance learning. – Novosibirsk: SibAGS, 2004. – 204 p.

4. Kolesnikov S.I. Ecological bases of resource use [Text]: Coursebook/ S.I. Kolesnikov. – Moscow: Dashkov and Co, 2007. – 304 p.

5. Human ecology in the changing world / Team of authors. Yekaterinburg: UrO RAN, 2006. – 568 p. 
Additional sources:

6. Bent О.I. Complex estimation of industrial wastes as raw materials. – Moscow, 1992. – 62 p.
7. Gichev Yu.P. Environmental pollution and human health. – Novosibrsk, SD of RAMS, 2002. – 230 p.
8. Gurov  Т. F. Bases of ecology and rational resource use [Text] / Т.F. Gurov.- Moscow.: NMC SPO, 1998.- 130 p.

9. Konstantinov V.М. Ecological bases of resource use [Text]: manual for students / V.М. Konstantinov, Yu.B. Chalidze. - Moscow: Masterstvo, 2002.- 208 p.

10. Lisienko V.G. Fuel. Rational burning, management, and engineering use: reference book: in 3 books. / V.G. Lisienko, Ya.M. Shchelokov, M.G. Ladygichev. — Moscow: Teplotechnik, 2004;
11. Resources of Russia: in 2 Vs. V.2. Ecology of geologic environment / Ed. by N.V. Mezhelovskiy, А.А. Smyslova. – St-Petersburg: Mining Institute. Regional Center of Geologic Mapping, 2002. – 662 p.  

12. Novikov Yu.V. Ecology, environment and the man [Text]: manual for university, schools, and colleges / Yu.V. Novikov. – Moscow: FAIR - Press. 2000. - 320 p.

13. Revich B.А. Environmental pollution and health of population. Moscow, 2001. – 212 p.   

14. Salomatov V.V. Nature protection technologies at thermal and atomic power stations: monograph. – Novosibirsk: NGTU Publishing House, 2006. – 853 p.

15. Spichak Yu.N., Tkachev V.А., Kipko А.E. Environmental protection and rational resource use. – Moscow: Nedra, 1993. – 170 p.

16. Technogenesis and biogeochemical evolution of biosphere taxons / ed. by V.V. Yermakov. – Moscow: Nauka, 2003. – 351 p.

Internet-resources
1) www.greenpeace.org/russia.ru - Greenpeace of Russia. Social international non-official organisation (information about projects, events, achievements of the organization in the sphere of environmental protection);

2) http://ecoportal.ru/dict.php - References on environmental protection, resource use, and ecological safety;

3) www.rosdnh.narod.ru/ekolslov.htm - Ecological dictionary-reference. The dictionary contains more than 5 000 terms that are used to describe environmental resource use, nature protection problems. Special attention is paid to the objects of nature protection. The terms of industrial and human ecology are presented here. 
4) http://www.cntd.ru/noframe/com-spec-ecology - Ecological dictionary. The terms and words given in the dictionary are from the sphere of general and applied ecology as well as human, social ecology, and geography etc.;

5) http://www.ecology.ru;

6) http://www.webdirectory.com -Web-catalogue on the environment;

7) http://www.ecoline.ru Ecoline: reference-informative service;

8) http://www.priroda.ru Nature: national portal includes 8 web-sites: news site, catalogue site, reference site and others;

9) http://www.ecoportal.ru All-Russian ecological portal (ecological news, ecological dictionary, laws and documents, data base on chemical effects in chemical patents, articles, essays etc.; 

10) http://www.eco.iuf.net  Ecological portal «Ecoznanie»: information-analytical portal: environmental conditions, human ecology, biosphere and the universe, sustainable development etc.

11) http://www.anriintern.com/ecology Full-text resource: structure of natural environment, biosphere, ecological accidents, general terms and notions, basic ecological laws.

10. Methodical aids of the curriculum
To read lectures and hold practical classes the following aids are used:

- a set of lectures in the form of presentations in  Power Point;

- a set of practical tasks;

- computer programs to calculate the results and design the reports on practical tasks.

The curriculum is based on the Standard of the TPU BEP in accordance with the requirements of FSES in specialization 022000 «Ecology and Natural Resource Use» of major «Geoecology». The curriculum is designed in the course of Agreement on development and performance of the Joint Master (Double Degree) Program of Tomsk Polytechnic University (Tomsk, Russia) and Paris-11 University (Paris, France).
The curriculum was approved at the meeting of Geoecology and Geochemistry Department
(minutes № ____ of «___» _______ 20___ ).

Authors: Baranovskaya N.V., Matveenko I.А.
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CURRICULUM RATING-PLAN 

	ESTIMATION
	Curriculum
	Lectures
	9 hours

	«Excellent»
	А+
	96  – 100 points
	«GEOECOLOGY»
	Practical classes
	27  hours

	
	А
	90  – 95 points
	For masters of DD program «Environmental problems»
	Class work total
	36 hours

	«Good»
	В+
	80  –   89 points
	
	SSS
	54 hours

	
	В
	70  – 79 points
	
	total
	90 hours
3 credits

	«Satisfactory»
	С+
	65  –  69 
points
	
	
	

	
	С
	55  – 64 
points
	Spring term of the 2011/2012 academic year
	Result control
	Exam

	Credit test 
	D
	More or equal to 55 points 
	Lecturer: Baranovskaya N.V.
	
	

	Неудовлетворительно / незачет
	F
	Less than 55 points
	
	
	


Results of curriculum study:
	РД1
	Application of profound basic and professional  knowledge in professional activity to solve the problems: firstly, minimization of adverse impact on the environment, secondly, dealing with rational resource use

	РД2
	Within the scope of International programs the graduates are to possess skills of team cooperation in nature protective procedure development, practical recommendation design in nature protection and sustainable development assistance, performance of impact estimation of projected operations on the environment, diagnostics of nature protection problems

	РД3
	A graduate is to have skills in the sphere of environmental audit and ecological certification, possess the international ecological standards of quality environment

	РД6
	Graduates are specialists of environmental, nature protection departments of leading international companies dealing with deposit extraction, development, and operation


	Estimation
	Amount
	Points

	Essay
	1
	3

	Report on practical work  
	9
	37

	Current estimation
	5
	20

	
	
	60


	Week
	The date of the week beginning
	Outcomes
	Form of study
	Hours
	Estimation
	Points
	Sources

	
	
	
	
	Class
	Self-tudy.
	Essay 
	Presentation
	Practical work report
	Control work
	Submission of ind. task
	Seminar
	
	…
	
	Literature sources
	Internet sources

	
	
	
	Unit 1. Introduction
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	РД1


	Lecture 1 Ecology in the system of sciences
	1
	
	
	
	
	2
	
	
	
	
	2
	ОСН 5
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Self-study
	
	4
	
	
	
	
	
	
	
	
	
	
	ИР 3-5

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Unit 2. Key issues and objects of ecology
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	РД1


	Lecture 2. Key issues and objects of ecology
	2
	
	
	
	
	4
	
	
	
	
	4
	ОСН 5
	

	
	
	
	Practical class 1. Study of regional environmental problems using maps
	3
	
	
	
	2
	
	
	
	
	
	2
	ДОП 8, 12,13
	ИР 3-5

	
	
	
	Self-study
	
	14
	
	
	
	
	
	
	
	
	
	
	ИР 3-5

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Unit 3. Ecological systems and the Earth’s biosphere
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	РД1

РД 2

РД 6


	Lecture 3. Biosphere and its anthropogenic transformation
	2
	
	
	
	
	6
	
	
	
	
	6
	ОСН 2-5, ДОП-16
	

	
	
	
	Practical class 2. Estimation of anthropogenic load on the hydrosphere at iron ore deposit mining
	3
	
	
	
	5
	
	
	
	
	
	5
	ДОП 6,11,15, 12,13
	

	
	
	
	Practical class 3. Estimation of anthropogenic load on the atmosphere at iron ore deposit mining
	3
	
	
	
	5
	
	
	
	
	
	5
	ДОП 6,11,15, 12,13
	

	
	
	
	Practical class 4. Estimation of anthropogenic load on soil at iron ore deposit mining
	3
	
	
	
	4
	
	
	
	
	
	4
	ДОП 6,11,15, 12,13
	

	
	
	
	Self-study
	
	10
	
	
	
	
	
	
	
	
	
	
	ИР 2,7,9-11

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Unit 4. Anthropogenic impact on the biosphere
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	РД 1

РД 2

РД 3

РД 6


	Lecture 4. Concept, essence of natural resource use and its consequences in biosphere
	2
	
	
	
	
	6
	
	
	
	
	6
	ОСН 1-4
	

	
	
	
	Practical class 5. estimation of anthropogenic load at coal mining
	3
	
	
	
	4
	
	
	
	
	
	4
	ДОП 6,11,15, 12,13
	ИР-1, 6, 9,11

	
	
	
	Practical class 6. Rational resource use at production, processing, and using of aluminum
	3
	
	
	
	5
	
	
	
	
	
	5
	ДОП 8,9, 11, 15, 16


	ИР-1, 6, 9,11

	
	
	
	Practical class 7. Rational resource use at production, processing, and using of coal
	3
	
	
	
	5
	
	
	
	
	
	5
	ДОП 8,9-11, 14-16


	ИР-1, 6, 9,11

	
	
	
	Self-study
	
	14
	
	
	
	
	
	
	
	
	
	
	ИР-1, 6, 9,11

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Unit 5. Natural resource use management and environmental policy
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	РД2

РД3
	Lecture 5. Resource use management and environmental policy
	2
	
	
	
	
	2
	
	
	
	
	2
	ОСН 1-4
	

	
	
	
	Practical class 8. Ecological standardization of pollutant emissions into the atmosphere 
	3
	
	
	
	5
	
	
	
	
	
	5
	ДОП 9
	ИР-7,9,10

	
	
	
	Practical class 9. Ecological standardization of pollutant emissions into the hydrosphere 
	3
	
	
	
	2
	
	
	
	
	
	2
	ДОП 9


	ИР-7,9,10

	
	
	
	Self-study
	
	12
	3
	
	
	
	
	
	
	
	3
	
	ИР-1,7,8,9

	Total amount of work
	Total
	
	
	3
	
	37
	20
	
	
	
	
	60
	
	

	
	Exam
	
	
	
	40
	
	
	
	
	
	
	
	
	

	
	Total


	
	
	3
	40
	37
	20
	
	
	
	
	100
	
	


Information sources:

	№ (code)
	Basic sources
	
	№ (code)
	Name of internet resource
	Address 

	ОСН 1
	Avrustamov E.A. Ecological bases of natural resource use [Text]: Manual for students / E.А. Avrustamov, I.V. Lavakova, N.V. Barkalova. – Moacow: Dashkov and Co Publishing House, 2002. – 236 p.
	
	ИР 1
	 Greenpeace of Russia. Social international non-official organisation (information about projects, events, achievements of the organization in the sphere of environmental protection);
	www.greenpeace.org/russia.ru

	ОСН 2
	Vorobiev А.Ye. Bases of resource use: Ecological, economic, and legislation aspects: manual / А.Ye. Vorobiev et al; ed. by Prof. V.V. Diachenko. – Rostov-on-Don: Fenix, 2007. – 542 p. 
	
	ИР 2
	References on environmental protection, resource use, and ecological safety;
	http://ecoportal.ru/dict.php - 

	ОСН 3
	Kinsht А.V. Natural resource use: Manual for self-study and distance learning. – Novosibirsk: SibAGS, 2004. – 204 p.
	
	ИР 3
	 Ecological dictionary-reference. The dictionary contains more than 5 000 terms that are used to describe environmental resource use, nature protection problems. Special attention is paid to the objects of nature protection. The terms of industrial and human ecology are presented here. 
	www.rosdnh.narod.ru/ekolslov.htm

	ОСН 4
	Kolesnikov S.I. Ecological bases of resource use [Text]: Coursebook/ S.I. Kolesnikov. – Moscow: Dashkov and Co, 2007. – 304 p.
	
	ИР 4
	Ecological dictionary. The terms and words given in the dictionary are from the sphere of general and applied ecology as well as human, social ecology, and geography etc.;
	http://www.cntd.ru/noframe/com-spec-ecology

	ОСН 5
	Human ecology in the changing world / Team of authors. Yekaterinburg: UrO RAN, 2006. – 568 p. 
	
	ИР 5
	
	http://www.ecology.ru;



	№ (code)
	Additional sources
	
	ИР 6
	Web-catalogue on the environment;
	http://www.webdirectory.com

	ДОП 6
	Bent О.I. Complex estimation of industrial wastes as raw materials. – Moscow, 1992. – 62 p.
	
	ИР 7
	Ecoline: reference-informative service;
	http://www.ecoline.ru

	ДОП 7
	Gichev Yu.P. Environmental pollution and human health. – Novosibrsk, SD of RAMS, 2002. – 230 p.
	
	ИР 8
	Nature: national portal includes 8 web-sites: news site, catalogue site, reference site and others;
	http://www.priroda.ru

	ДОП 8
	Gurov  Т. F. Bases of ecology and rational resource use [Text] / Т.F. Gurov.- Moscow.: NMC SPO, 1998.- 130 p.
	
	ИР 9
	All-Russian ecological portal (ecological news, ecological dictionary, laws and documents, data base on chemical effects in chemical patents, articles, essays etc.; 
	http://www.ecoportal.ru

	ДОП 9
	Konstantinov V.М. Ecological bases of resource use [Text]: manual for students / V.М. Konstantinov, Yu.B. Chalidze. - Moscow: Masterstvo, 2002.- 208 p.
	
	ИР 10
	  Ecological portal «Ecoznanie»: information-analytical portal: environmental conditions, human ecology, biosphere and the universe, sustainable development etc.
	http://www.eco.iuf.net  

	ДОП 10
	Lisienko V.G. Fuel. Rational burning, management, and engineering use: reference book: in 3 books. / V.G. Lisienko, Ya.M. Shchelokov, M.G. Ladygichev. — Moscow: Teplotechnik, 2004;
	
	ИР 11
	Full-text resource: structure of natural environment, biosphere, ecological accidents, general terms and notions, basic ecological laws.
	http://www.anriintern.com/ecology

	ДОП 11
	Resources of Russia: in 2 Vs. V.2. Ecology of geologic environment / Ed. by N.V. Mezhelovskiy, А.А. Smyslova. – St-Petersburg: Mining Institute. Regional Center of Geologic Mapping, 2002. – 662 p.  
	
	
	
	

	ДОП 12
	Novikov Yu.V. Ecology, environment and the man [Text]: manual for university, schools, and colleges / Yu.V. Novikov. – Moscow: FAIR - Press. 2000. - 320 p.
	
	
	
	

	ДОП 13
	Revich B.А. Environmental pollution and health of population. Moscow, 2001. – 212 p.   
	
	
	
	

	ДОП 14
	Salomatov V.V. Nature protection technologies at thermal and atomic power stations: monograph. – Novosibirsk: NGTU Publishing House, 2006. – 853 p.
	
	
	
	

	ДОП 15
	Spichak Yu.N., Tkachev V.А., Kipko А.E. Environmental protection and rational resource use. – Moscow: Nedra, 1993. – 170 p.
	
	
	
	

	ДОП 16
	Technogenesis and biogeochemical evolution of biosphere taxons / ed. by V.V. Yermakov. – Moscow: Nauka, 2003. – 351 p.
	
	
	
	


PART 2 METHODICAL MATERIALS FOR CURRICULUM
LECTURE NOTES
TOPICS OF ESSAY:
1) Ecology in the system of sciences
2) Contemporary significance of ecological education
3) The man in the biosphere
4) Concepts of overcoming the ecological crisis
5) Development of concepts of natural resource use
6) Biosphere transformation as a result of intensive resource use
7) Environmental legislation.
8) International cooperation in the sphere of environmental protection.
9) Urbanization and its impact on the biosphere
10) Ecological standardization. International ecological standards
11) Waste and emission standardization as a method for decreasing in anthropogenic load of the ecosystem
12) Forms and scale of biosphere transformation as a result of agricultural activity.
13) Biosphere contamination with toxic and radioactive substances
14) Ecological successions. Permanent succession of ecosystems

15) Chemical elements and their impact on human health

16) Organic substances, their accumulation in the biosphere components and their impact on human health.

17) Specially protected natural territories
PART 3 CONTROL RESOURCE BANK 
Estimating materials for current control
Final control questions:
1. Ecology in the system of sciences
2. Basic laws and problems of ecology
3. Fundamental properties of living systems
4. Matter cycle and energy flow in the ecosystem
5. Biospheric rhythms
6. Give definition of biosphere
7. Name the main properties of biosphere
8. Irreplaceability of biosphere for human survival
9. What are land reserves and land resources?

10. What natural processes take place in phytocenosis?

11. What types of human activity result in vegetation cover degradation?

12. What is the difference between direct human impact on fauna and indirect one?

13. How did the population growth take place in the historical aspect?

14. What are contemporary forecasts of human future and its interaction with nature?

15. Natural resource use and global warming
16. What problems are dealt with in Rome club reports?

17. Name resource cycles.
18. The role of natural resource use in the production process
19. The problems of resource use in mining industry
20. What does natural resource use study?
21. What is the essence of rational resource use?
22. Is natural resource use possible without changing natural systems?

23. When do the renewable natural resources become non-renewable?

24. Name the forms of resource use limitations
25. Why is there the necessity of introduction of resource use limitations?

18. What is the purpose of development of the natural resource cadastral register?
19. What international organizations in the sphere of environmental protection do you know?

20. What main problems are discussed in the Rome club reports?
21. Goals and tasks of environmental management?

22. What international experience is there in the sphere of natural resource management?

23. What is meant by the specially protected natural territories?

Estimating materials for Final control
FINAL TEST №1

1. What does ecology deal with?

а) natural resources and environmental pollution;

b) interaction of a man with the environment;

c) interaction of living organisms with their environment.

2. What is the name of the branch of ecology dealing with population associations of different species, ways of their formation and interaction with the environment?

а) autoecology;

b) demecology;

c) synecology.

3. What is biosphere?

а) a complex of living organisms existing on the earth;

b) the area of intellect extension on the Earth;

c) the Earth’s shell including living matter and area of its extension.

4. Evolutionary-developed and successfully fixed properties of living organisms providing their life activity in the condition of dynamic ecological factors are called:

а) adaptation;

b) succession;

c) metabolism.

5. Chemical element cycle from inorganic environment through vegetation and animal organisms back to inorganic environment using solar energy of chemical reactions is called:

а) geological cycle;

b) biochemical cycle;

c) biotic cycle.

6. The study of biosphere was developed by:

а) V. V. Dokuchyaev
b) Jahn Lamark
c) V. I. Vernadskiy
d) Eduard Suess
7. Within the three Earth’s geologic shells the biosphere extends:

а) over all of them

b) over part of them
c) only on the zone of shell contact
FINAT TEST №2
1. The technique of using living organisms or waste products in environmental protection is called:

а) utilization;
b) biotechnology;

c) low-waste;

d) wasteless
2. The zone of ecological disaster is characterized by:

а) flora and fauna degradation;

b) ecosystem distruction;

c) essential health deterioration;

d) all mentioned above
3. The sites which are completely set aside to protect natural ecosystems are called 
а) national parks;

b) wildlife reserves; 

c) reservation parks;

d) nature monuments
4. The concept of sustainable development was first discussed at:

а) Stockholm Conference of UNO (1972) 

b) Rio-de-Janeiro Conference of UNO (1992);

c) General Assembly of UNO (1982);

5. The protected sites of national importance include:

а) Baikal lake;





b) Rybnoye lake; 

c) Bolshoy Berchikul lake;

d) Seliger lake

FINAL TEST №3

1. The beginning of international cooperation is considered the Nature protection and development conference of the UNO in Rio-de-Janeiro.

а) yes
b) no
2. The example of social international ecological movement is GREENPEACE.

а) yes
b) no
3. Territories with temporary and private protection for a definite period of time to protect or restore the natural complexes and their components are called wildlife reserve.

а) yes

b) no
4. Australia is called the continent of peace and international cooperation.
а) yes
b) no
5. The principles of international cooperation are formulated in «World Charter of Nature».

а) yes
b) no
6. Names: Yellowstone in the USA, Gornaya Shoria in Kemerovo region (Russia), Serengeti in Tanzania are associated with the idea of «reservation park».

а) yes
b) no
7. The emblem of the World Wildlife Fund is a big panda – bamboo bear.

а) yes
b) no
Estimating materials for examination
1) What are ecological standards? Name them.
2) Ecology in the system of sciences
3) Contemporary significance of ecological education
4) Laws and rules of ecology
5) Characterize the concepts of overcoming the ecological crisis and biosphere protection
6) Global atmosphere pollution
7) Anthropogenic transformation and biosphere pollution
8) What is biosphere and what is its difference from other Earth’s shells?

9) What is meant by the environmental pollution?
10) What is local, regional, and global biosphere pollution?
11) Concept and classification of natural resources
12) Concept and idea of natural resource use
13) Atmosphere pollution and its ecological effect.

14) Hydrosphere pollution and its ecological effect.

15) Soil pollution and its ecological effect.

16) Essence of contemporary environmental crisis and forms of its manifestations.

17) What are the ways and necessity of efficient resource use?
18) Global water resources as a source of production development
19) Interaction of efficient forest resource use and environmental protection
20) Efficiency of fuel-energy resource use and ways of its increase
21) International cooperation in solution of environmental problems
22) Problems of resource use in large industrial cities
23) Alternative engineering as a perspective way of rational resource use
Internet References for additional information
1) www.greenpeace.org/russia.ru - Greenpeace of Russia. Social international non-official organisation (information about projects, events, achievements of the organization in the sphere of environmental protection);

2) http://ecoportal.ru/dict.php - References on environmental protection, resource use, and ecological safety;

3) www.rosdnh.narod.ru/ekolslov.htm - Ecological dictionary-reference. The dictionary contains more than 5 000 terms that are used to describe environmental resource use, nature protection problems. Special attention is paid to the objects of nature protection. The terms of industrial and human ecology are presented here. 
4) http://www.cntd.ru/noframe/com-spec-ecology - Ecological dictionary. The terms and words given in the dictionary are from the sphere of general and applied ecology as well as human, social ecology, and geography etc.;

5) http://www.ecology.ru;

6) http://www.webdirectory.com -Web-catalogue on the environment;

7) http://www.ecoline.ru Ecoline: reference-informative service;

8) http://www.priroda.ru Nature: national portal includes 8 web-sites: news site, catalogue site, reference site and others;

9) http://www.ecoportal.ru All-Russian ecological portal (ecological news, ecological dictionary, laws and documents, data base on chemical effects in chemical patents, articles, essays etc.; 

10) http://www.eco.iuf.net  Ecological portal «Ecoznanie»: information-analytical portal: environmental conditions, human ecology, biosphere and the universe, sustainable development etc.

11) http://www.anriintern.com/ecology Full-text resource: structure of natural environment, biosphere, ecological accidents, general terms and notions, basic ecological laws.
