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Introductory remarks

The course is intended to show the problems of the modern environment and importance of the fundamental concept of sustainable development. It is important to make a point in stressing the role of science in finding the solutions. The course is intended for the university students mainly of the 2nd and 3rd years of education but can be adapted for students of other years as well. The course can be included in the program of education of the students majoring in both science and humanities. The lecture course can be supplemented by the assignment of writing a course work on any relevant topic mentioned in the course. The course work can be focused on a scientific aspect of environmental change or on environmental law or on implementing environmental law and agreements. The course is structured into 9 blocks that are labeled below as 'parts'. Because the parts are of unequal size, they do not coincide with the division into lectures.

Part 1 (lecture 1)

The fragility of the world we live in. The fundamental concepts of the world and environment: global environment, the biosphere, the Gaia Hypothesis. Life-support systems and processes in the biosphere. Some important facts on the history of environmental science. V.I.Vernadsky. J. Lovelock.

Part 2 (lecture 1 continued; lecture 2; lecture 3)

The state of the main components of the environment and the relevant environmental problems.

-Air and relevant environmental problems;

-Water (freshwater and marine environments) and relevant environmental problems;

-Soils and relevant environmental problems;

-Biodiversity and relevant environmental problems.

Role and importance of biodiversity for maintaining and functioning of life-support systems of the biosphere.

Problems of conservation of biodiversity at various levels of life systems (molecular-genetic; organisms level; populations and species; ecosystems; biosphere).

Problems of specific types of ecosystems. Terrestrial ecosystems and biomes (tundra, boreal and temperate forests, grasslands, deserts and desertification, tropical forests, agroecosystems). Aquatic ecosystems. Freshwater and marine aquatic resources. Wetlands.

Problems of environmental pollution and assessing toxicity and environmental hazards from chemicals. Problem of formulating adequate criteria for assessing environmental hazards from chemicals. The system of three criteria for chemicals that pollute the aquatic environment (acute toxicity, bioaccumulation; biodegradability).

The global aspect of modern environmental problems: the threat of global change. Climate change and extreme weather events.

Part 3 (lecture 3 continued)

The possible answer to the challenge: The fundamental Concept of sustainable development.

The modern concept of the strategy of nature conservation and three main components of nature protection and protection of biodiversity.

Part 4 (lecture 3 continued; lecture 4)

Response to the challenge of environmental and global changes: law and regulation.

Environmental law. Examples at national and international levels.

Most important international treaties and conventions to protect the environment, aquatic resources, biodiversity and the biosphere.

International agreements to prevent global change.

United Nations Conference on Environment and Development (UNCED, 1992). Rio documents (the Rio Declaration on Environment and Development, a statement of 15 principles, Agenda 21). Kyoto protocol.

International law and agreements in the European Union. The key provisions in the treaties relating to environmental policy: 1957 Treaty of Rome –EEC; 1957 Treaty of Rome – Euratom; 1987 Single European Act and its Articles 100a (now 95), 130r (now274), 130s (now 175), and 130t (now 176); 1992 Treaty on European Union and its Articles (now 2, 3, 5, 174, 175, and176); 1997 Treaty of Amsterdam and its Articles 2, 6, and 174.

National level. The main environmental laws in the Russian Federation. The laws on environmental protection, on the protection of water resources, on the protection of the animal world, on environmental assessments etc.

Part 5 (lecture 5; lecture 6)

Implementation of environmental law and international agreements.

Organizations and agencies to implement environmental law: national and international. United Nations commission on Sustainable Development (CSD).

National level. National organizations involved in implementation of environmental law in the Russian Federation. Ministry of National Resources. The Russian Register for potentially dangerous chemical and biological substances.

The system of protected areas in the world and in the Russian Federation. Role of protected areas. Various categories of protected areas. Terrestrial and marine protected areas.

Part 6 (lecture 7)

Problems and realities in implementation of the concept of sustainable development. United Nations Commission on Sustainable Development, CSD). Seeking a proper balance between the pressure of economic factors and the requirements of environmental law. Ecological management.

Part 7 (lecture 7 continued)

Problems in developing environmental policy and implementation of the concept of sustainable development in the Russian Federation.

Environmental Policy. Learning from positive examples in some W. European countries, USA and Canada.

Part 8 (lecture 8)

Role of scientific development in the field of ecology and environmental science. Ecology as the science of natural mechanisms of the sustainability of the biosphere. New findings on the role of biodiversity and ecosystem sustainability. Role of ecology and biological sciences in developing the scientific basis for protection of biodiversity and for sustainable development. The science of Conservation Biology. New scientific discipline of biochemical ecology (e.g., book by S.A.Ostroumov. Introduction to Biochemical Ecology).

Role of bio-remediation. Phyto-remediation.

Relevant scientific programs. International Geosphere-Biosphere Program (IGBP) of the International council of Scientific Unions. Inter-governmental Panel on Climate Change (IPCC) and others.

Part 9 (lecture 8 continued)

Role of environmental education and ecological ethics. EcoEthics International Union (EEIU)
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