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1. Objectives of the course
The objectives and the tasks of the given course is to train specialists possessing interdisciplinary knowledge in the sphere of geoecology, biology, and geochemistry, capable of assess the geoecological conditions adequately , able to predict the environmental state at local, regional levels and analyze changes in the biosphere in general.
2. The place of course in the Basic Educational Program
The curriculum of the course "Geochemistry of living" is intended for master-students in profile of geoecology 022000 Ecology and natural resource use based on  FGES № 231, approved 29, March, 2010.   The course «Ecological Risk Assessment» is incorporated in the variable part М2.В of the professional cycle М2 of the masters’ professional training curriculum in specialization “Ecology and Natural Resource Use”, Double Degree Program.
3. Outcomes
Studying the course master-students have to be taught mapping based on the results of analytical researches that would contribute to their professional carrier. 

After this course master students gain the knowledge, skills, and experience corresponding to the requirements of the Basic Educational Program: М.1, М.2, М.3*.  Correspondence of the course outcomes «Ecological Risk Assessment» to the competences developed by the Basic Educational Program is presented in the Table.
	Competences in accordance with the Basic Educational Program*
	Outcomes

	ОК-2, ОК-4, ОК-6

	As a result of the course study a master student has: 

· to possess awareness in modern computer technologies applied in collection, storage, processing, analysis and transfer of geographic information; ability to use modern computer technologies to solve research and production problems in professional activity.

· to possess the techniques of material presentation, volume of selection at making quantitative research, statistic comparative methods.
· to have ability to apply practical skills  in the arrangement of research and production work;

· to apply skills of research and team-work, to develop new ideas and concepts.

	ПК-1, ПК-2, ПК-3, ПК-4, ПК-5, ПК-7, ПК-11, ПК-12
	As a result of the course study a master student has to be able to: 

· formulate problems, tasks, and methods of research, gain new reliable information based on observation, experiments, scientific analysis; review research works containing data accumulating in the international science and production activity; generalize the obtained results in terms of the scientific information stored before; make conclusions and practical recommendations based on the representative and original research results;
· understand and use in practice the knowledge of fundamental and applied topics of specialized disciplines for scientific and engineering activity; 
· to make projects and expertise, to perform research using modern approaches and methods, equipment and calculating techniques in accordance with the profile of Master’s Basic Educational Program;
· to apply modern methods of processing and interpretation of ecological information when making scientific and production research;
· to develop typical nature protection procedures;
· to assess the impact of planned buildings and other types of production activity on the environment;
· to predict the problems of nature protection, to develop practical recommendations for nature protection and sustainable development;
· to arrange and manage the research, production, and analytical works using profound knowledge in the sphere of nature use management (in accordance with the profile of the Master’s Basic Educational Program);
- to possess theoretical knowledge and practical skill in university teaching, educational activity in planning ecological and sustainable development education..


*The outcome codes are deciphered in GOS VPO of specialization 130100 «Geology and Mineral Exploration» by April, 14 2000, № 340 Educational standard of TPU (2010).

4. Structure and content of the course
4.1. Course structure in units, activity and estimation forms
	№
	Name of the Unit
	Class hours
	Self-study
(hours)
	Total
	Forms of control and attestation


	
	
	Lectures
	Pract./ seminars
	Lab works
	
	
	

	1 
	Introduction. 
	1
	
	
	2
	
	Oral report

	2 
	Classification and biogeochemical element cycles.
	1
	
	
	2
	
	Oral report

	3 
	Geosphere shells
	1
	
	
	2
	
	Intermediate estimation

	4 
	Global and regional problems of biogeochemistry.
	2
	
	
	6
	
	Oral report

	5 
	Natural biogeochemical provinces.
	1
	1
	
	4
	
	Oral report

	6 
	Technogenic biogeochemical provinces
	1
	2
	
	4
	
	Intermediate estimation

	7 
	Human as a complex biogeochemical system
	1
	2
	
	4
	
	Oral report

	8 
	Biogeochemical standards
	
	
	
	4
	
	Oral report

	9 
	Zoning of the territory in terms of biogeochemical survey
	
	8
	
	4
	
	Written report

	10 
	Calculation and mapping of biogeochemical abnormalities.
	1
	4
	
	2
	
	Intermediate estimation

	11 
	Assessment of element average concentration in organs and tissues of human organism
	
	8
	
	2
	
	Written report

	12 
	Final test
	
	2
	
	
	
	Final estimation, report defendence

	
	Total
	9
	27
	
	36
	72
	


When submitting written reports students have to defend them.

4.1. Course unit titles and content
Unit 1. Introduction 
Lectures 1. Introduction. History of biogeochemistry development. Interconnection with other disciplines and sciences. Basic concepts of biogeochemistry (living substance, biosphere, bioinorganic system, biogeochemical cycles, biogeochemical food chain). 

Unit 2. Classification and biogeochemical element cycles
Lectures 2. 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.

Unit 3. Geospheric shells 

Lectures 3. 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).
Unit 4. Global and regional problems of biogeochemistry. Biogeochemical provinces.

 Lectures 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.
Unit 5. Human as a complex biogeochemical system.
Lectures 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.
Unit 6. Биогеохимические показатели
Lecture 8. Biogeochemical standards. Concept of critical loads in ecosystems. Approaches to the assessment of environmental condition quality.

Lectures 9-10. Calculation and mapping of biogeochemical abnormalities. Methods of calculation and mapping of biogeochemical abnormalities for regional monitoring.

4.2. Competence distribution in the units of the course
Distribution of the planned outcomes in the course units in terms of the Basic Educational Program developed within the given course and stated in paragraph 3 are presented in the Table.

	№
	Competencies
	Course units

	
	
	1
	2
	3
	4
	5
	6

	1. 
	ОК-2
	х
	х
	х
	х
	х
	х

	2. 
	       ОК-4
	
	
	
	
	
	х

	3. 
	       ОК-6
	х
	х
	х
	х
	х
	х

	4. 
	ПК-1
	х
	х
	х
	х
	х
	х

	5. 
	ПК-2
	
	
	
	
	х
	х

	6. 
	ПК-3
	
	
	
	
	
	х

	7. 
	ПК-4
	
	
	
	х
	х
	х

	8. 
	ПК-5
	
	
	
	х
	х
	х

	9. 
	ПК-7
	
	
	
	
	
	х

	10. 
	ПК-11
	
	
	
	
	
	х

	11. 
	ПК-12
	х
	х
	х
	х
	х
	х


4. Educational activities
In the process of the course study the following forms of students’ activity in combination of the methods and forms of students’ learning activity activation are used for achieving the planned educational results and competence development.
Methods and forms of study
	Forms of study
Methods
	Lectures
	Lab works
	Pr. classes./

Seminars
	Self-study 

	IT-methods
	х
	
	х
	х

	Team work
	
	
	х
	х

	Case-study
	
	
	
	

	Game
	
	
	
	

	Problem study
	
	
	х
	

	Experience-based study
	х
	
	х
	х

	Advance self-study
	х
	
	х
	х

	Project method 
	
	
	х
	х

	Search method
	
	
	х
	х

	Research method
	
	
	х
	х


To achieve the course objectives the following means, techniques and procedures are realized:
· 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 credit-test.
6.1.1. Topics for self-study:  
1. Practical significance of biogeochemistry
2. Element ecogeosystem as a basic unit of land biosphere.

3. Biological cycle of chemical elements in forest communities
4. Biological cycle of chemical elements in arid plant communities
5. Biogeochemistry and modern environmental problems  
6. Optimization of nitrogen cycle in agroecosystems 
7. Comparative assessment of productivity and mineralization of carbon compounds in natural and agrocenosis 
8. Migration of nitrogen compounds from natural and agrosystems to  the nearest hydrographic network
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. Approximate list of research tasks and problems:

1. A new stage in development of living matter geochemistry at the beginning of the ХХI century. 
2. Territory zoning in terms of results of biogeochemical survey.
3. Methods and techniques in assessment of human environment pollution.
7. Current and final estimation of the course 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’ practical work reports,
- oral questions at the individual classes, exam (to estimate the awareness of the theoretical material).
7.1. Requirements for the content of exam questions
The questions include two types of the tasks:

1. Theoretical question.

2. A question concerned with practical application of risk assessment methods for a definite sphere.

7.2. Approximate list of exam questions
1. Object and tasks of biogeochemistry.

2. Biogeochemical processes, their cyclic character.

3. Practical significance of biogeochemistry.

4. Peculiarities of element distribution in the Earth’s crust, concentration clark, biogeochemical anomalies.

5. Chemical composition of living matter of land and ocean.

6. Biogeochemical fluxes in “atmosphere - ocean” and “hydrosphere - lithosphere” systems.

7. Biogeochemistry of the pedosphere.

8. Global cycle of carbon in biosphere, main fluxes.

9. Global cycle of nitrogen in biosphere, main fluxes. 

10. Global cycle of phosphorous in biosphere, main fluxes.

11. Global cycles of heavy metals in biosphere, main fluxes of lead, mercury, and cadmium.

Topic of term papers:
1. Forms of occurrence of the elements in lithosphere, atmosphere, hydrosphere, living matter

2.  The role of living organisms in biosphere.

3.  Influence of the environment on chemical composition of plants.

4.  Biochemical composition of terrestrial organisms and coefficient of biological consumption.

5.  Geochemical barriers.

6.   Biogeochemical processes regulating the concentrations of О2 and СО2 in the atmosphere.

7.   Aerosol composition of continental and oceanic origin.

8.   Physiological barriers of element consumption by plants.

9.   Biogeochemistry of aerosols.

8. Course 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 credit-test.
Table 8.1. Course rating during the term 

	 

 

 

Weeks
	              Current control
	 

	
	Theoretical material
	Practical activity
	Total

	
	Units
	Units
	Practical work reports
	Points
	10

	5
	1
	10
	
	
	

	9
	2
	15
	Zoning of the territory in terms of biogeochemical survey
	10
	25

	18
	3
	15
	Assessment of average content of element in organs and tissues of human organism 
	10
	25

	Total sum of points in term
	40
	 
	20
	60


9. Methodical and information sources
9.1. Basic sources:

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). 
9.2. Additional sources:
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

Internet-resources: 

Libraries
Foreign
Library of the USA Congress
CATALOGUE http://catalog.loc.gov/


The most fundamental electronic catalogue among the world libraries.there is a day-and-night access to the data about more than 12 million units of storage, among which there are books, periodicals, maps, computer files, and manuscripts. It contains a lot of Russian materials described in transliteration. There are also books of Tomsk scientists in The USA Congress library, i.e.: Rikhvanov L.P. General and regional problems of radioacology.- Tomsk: Publishing House of the Tomsk Polytechnic University,1997.-384 p.
BRITISH Library
catalogue  http://opac97.bl.uk/

The catalogue contains editions mostly since 1975.

Libraries of california University
Free catalogue of California University Libraries http://www.melvyl.ucop.edu/


The catalogue contains all funds of more than 20 libraries of one of the largest university networks of the USA (more than 9 mln. items in total).

Russian
Russian State Library
catalogue  http://www195.19.22.77/k.htm
STATE PUBLIC SCIENTIFIC-ENGINEERING LIBRARY
CATALOGUE http://gpntb.ru

STATE PUBLIC SCIENTIFIC-ENGINEERING OF SB RAS
CATALOGUE http://www.spsl.nsc.ru/cgi-bin/wwwSearch.cgi

SCIENTIFIC LIBRARY OF TSU
CATALOGUE  http://www.lib.tsu.ru/


Electronic catalogue of the Scientific library shows new editions since 1993: monographs, coursebooks, dissertation abstracts, collections of scientific works, conference materials, fiction, audio-, video materials, compact-discs as well as newspapers and magazines since 1998. Electronic catalogue contains 80 000 notes (01.10.2000).

SCIENTIFIC LIBRARY OF TPU
catalogue http://www.lib.tpu.ru/
Electronic catalogue of the scientific-engineering library consists of three parts:

· Books;

· Periodicals;

· Researches of TPU scientists.

«Books» contains information about monographs, coursebooks, manuals and aids, dissertations, dissertation abstracts, conference materials, fiction. Complete information since 1995, before 1995- selectively, depending on the request. 

«Periodicals» contains information about native and foreign magazines since 1994.

«Researches of TPU scientists» contains information about developments of TPU scientists from 1900 to 1967.

open electronic library of tomsk city
http://oel.ic.tsu.ru:8101/

Search for information about editions accessible in the city and university libraries of Tomsk.

WEB- PAGES ON ENVIRONMENT PROTECTION, ECOLOGY, RESOURCE USE
VNIGRI  WEB: http://www.vnigri.spb.ru

higher engineering ecological school
WEB: http://www.hees.newmail.ru/
Description of sites with essays
WEB: http://www.bref.hotmail.ru/

Radioactive biology for students
WEB: http://www.geocities.com/College Park/Gym/3963/…
Radiobiological pages contain information and references dealing with radiobiology, and intended for all who are interested in the problems of radiation impact on biological objects.

Russian Nuclear Site
WEB: http://www.nuclear.ru/

Russian in the environment
WEB: http://www.iiueps.ru/book/…
information about chemical substances

WEB: http://earthl.epa.gov/chemfact
There is detailed information about state of the environmental pollution with toxic substances presented by the Agency of the Environmental Protection. These are scientific facts about properties, mechanisms and degree of impact of various chemical substances on human health and the environment.

chronology of catastrophes
WEB: http://www.diamondteam.ru/sites/112-1.htm

center of demography and human ecology
WEB: http://www.demoscopu.ru/

ecoline
WEB: http://www.ecoline.ru
ecological economics
WEB: http://csf.colorado.edu/ecol-econ/

ecological projecting
WEB: http://instal.chem.eng.usyd.edu.au/research/environment/envindex/enviro.htm
ecology
WEB: http://www.ecology.ru/

ecology of dwelling
WEB: http://www.ecolohome.com/

Ecotourism 2000

WEB: http://sailer.narool.ru/

MSU ecocenter
WEB: http://soil.ss.msu.ru/~ecol
Crashes Ru –catastrophes of the week
WEB: http://www.сrashes.ru/

Web-Catalogue on Environment
WEB: http://www.webdirectory.com/

Ecoline: reference-informative service [Electronic Library Index]. – Mode of access : http://www.ecoline.ru
Information resource of the public organization Ecoline, having the goal to assist in sustainable development of Russia. Copyright 1995 – 2005. The following sites and on-line resources are presented: 14000.ru – information site on the systems of ecological management and other methods of ecological policy; Public Register of certification for the systems of ecological management; Forum on ecological management. In sub-division «Electronic fund of the Open ecological library» (www.ecoline.ru/books) there are full-text versions of books, monographs, articles, periodicals on ecology, resource use etc. Sub-division «Materials on ecological expertise» (www.ecoline.ru/mc) contains full-text publications on ecological expertise. From the Main page one can enter the site of the Center of ecological assessment «Ecoline» (http://www.eac-ecoline.ru). The Center was established in 1999 in the course of the Russian-British project «Development of ecological assessment system in Russia». Since 2003 it operates as an independent organization. The Center site in sub-division «Methodology» contains methodical materials in ecological assessment, legislation base for ecological assessment in Russian Federation, the list of recommended literature sources on the given topic as well as useful references to other Internet-resources.

Nature: national portal [Electronic Library Index]. – Mode of access: http://www.priroda.ru 

The largest ecological portal that includes eight web-sites: news site, catalogue site, reference siteсайт etc. Information resource of the National information agency «Natural resources» [since 2002]. One of the portal objectives is «design of Internet-resource reflecting the real information potential of the country in the sphere of environmental awareness» and «national civil forum to discuss the questions of sustainable development in Russia in the 21-st century». The main page is «News Line» including the following sub-divisions: Natural resources; Environmental conditions (Russian and English versions); Projects and Services. The portal services provide the access from the main page to the news, catalogue, forums, mass media, library, legislation etc. The Internet site catalogue about natural resources and ecology has its  headings, that allows for reference to the sites of necessary topics, i.e. «Specially protectable natural provinces» or «Human health and everyday ecology». Besides, one can search in key words and collocations in the search box. 
The portal service «Mass media» provides the access to the full texts of the newspapers «natural-Resource News» and «Protection», a monthly bulletin «Use and Protection of Natural Resource in Russia» and magazine «Ecological Expertise and Assessment of Impact on the Environment». Electronic ecological library «NIA-Nature» provides the search for information in types of editions, headings, regions, Internet libraries as well as detailed search. Selection of information is performed in title, author, edition year and other data. Short edition data, annotations, and content of periodicals are presented. 

All-Russian Ecological Portal [Electronic Library Index]. – Mode of access : 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.; 

Ecological portal «Ecoznanie»: information-analytical portal: Internet-edition [Electronic Library Index]. – Mode of access : http://www.eco.iuf.net/
Ecological portal «Ecoznanie»: information-analytical portal: environmental conditions, human ecology, biosphere and the universe, sustainable development etc.
.Ecovestnik of Dubna: independent ecological portal established in 1999 [Electronic Library Index]. - Mode of access : http://www.ecology.dubna.ru/

The articles of lecturers, Bachelor’s and Master’s theses of the graduates from the department of «Ecology and the Earth’s sciences», Dubna International University as well as the articles and researches of independent ecologists could be found here.

Fundamental ecology: scientific-educational server: Internet edition [Electronic Library Index]. – Mode of access : http://www.sevin.ru/fundecology/cgi-bin/search/psearch.exe?search_string=%EC%EE%E4%E5%EB%E8%F0%EE%E2%E0%ED%E8%FF
The main objective of the portal «Fundamental ecology» is formation of the united information space for people working in the sphere of fundamental ecology. Its pages include diverse information about scientific and educational activity in this sphere: 

· about research teams and individual scientists, 

· about new scientific results, 

· seminars and conferences, 

· defendence of dissertations, 

· new books and magazines, exhibitions, artistic works of scientists 

The portal pages contain methodical and educational materials for basic and extra ecological education.

State Public Scientific-engineering Library of Russia (SPSEL of Russia) [Electronic Library Index]. Region: Moscow. Mode of access: http://www.gpntb.ru/
In the division "Federal projects" there are sub-divisions "Libraries and ecology" where you can enter the ecological page of the SPSEL of Russia site http://ecology.gpntb.ru/, and refer directly to the resources of SPSEL on ecology. The database includes: analytical list of the special magazines and editions since 2003 up to now available in the library.

State Public Scientific- engineering Library RAS SB (SPSELSB RAS) [Electronic Library Index]. Region: Novosibirsk. Mode of access: http://www.spsl.nsc.ru/

In the part "Electronic library" there is a subdivision "Electronic collection on Ecology" where one could find ecological page of SPSEL SB RAS site http://www.spsl.nsc.ru/win/nelbib/index_2i.html, from which one could turn to the subdivision Ecolotion. The navigator of the informative resources on the environment protection and ecology is intended for information supply of scientific research in the sphere of ecology and environmental protection. The navigator allows for orientation in the diversity of ecological information presented in traditional sources and Internet as well as self-searches for information on the ecological problems. The resources are grouped into themes within which they are distributed in types of documents and information sources. In the subdivision Monographs there are full-text electronic editions on ecology, scanned and free distributed in Internet, having significance for scientific and educational purposes, the access to which in electronic version does not break the copyright. 

Scientific library of Tomsk State University (SL TSU) [Electronic Library Index]. Region: Tomsk. Mode of access: http://sun.tsu.ru/
The library site includes bibliography list "Ecological education for everybody: content, methods, forms: a sort bibliography list: 1990-1997". Mode of access: http://sun.tsu.ru/mminfo/0045-89760/test.htm.

Full-text foreign resources of open access
Distance education software [Electronic Library Index]. Mode of access: http://www.anriintern.com/ecology
Full-text resource: structure of natural sphere, biosphere, catastrophes, general concepts and terms, basic environmental legislation.

MDPI [Electronic Library Index]. Mode of access: http://www.mdpi.org
Swiss company Molecular Diversity Preservation International presents the full-text access to 8 magazines in chemistry, ecology, biology. The site functions since 1996. 

Greenpeace [Electronic Library Index]. Mode of access: http://www.greenpeace.org/international/
Greenpeace of Russia. Social international non-official organisation (information about projects, events, achievements of the organization in the sphere of environmental protection);
Intute [Electronic Library Index]. Mode of access: http://www.intute.ac.uk/socialsciences/
Information portal of humanitarian sciences Intute contains information on the following topics: anthropology, business and management, economics, environmental sciences, education, geography, philosophy and others. The information is divided into headings where there is a list of companies and their sites containing scientific information on the given topics as well as references to the full-text resources: magazines and net resources

10. Methodical aids of the course

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___ ).
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