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Abstract. The most important issue of scientific and technological progress is considering the
environment challenges of industrial development. It means that the progress must be ecologi-
cally oriented and environmentally friendly. The most adequate concept for the approach to the
issue of “man - society — nature” relations is the ontology of the noosphere - the idea of a
common space for human beings and nature. It presents an ideal example of an optimistic atti-
tude towards the coordination between accelerating the scientific and technological develop-
ment and natural resource saving. However, to maintain the balance between human needs and
environmental processes determined by this concept, it is essential to include the lean produc-
tion training into technological development of society.

Introduction

A low level of the environmental education development in modern universities can be explained as
follows. By historical standards, environmental education, especially in its modern form, is yet very
young. In fact, it is still in its infancy; many universities do not have complete and comprehensive
courses on the environment considering its social component. Ecology as a scientific field and educa-
tional subject still exhibits more problems than solutions. Social background plays an important role
too, revealing critical underestimation of the environmental crisis with the modern society being occu-
pied with the crisis another of another origin.

As a result, environmental education and promotion of a moderate approach to the use of nature for
satisfying people’s needs has neither consistent concept, nor explicit method. The noosphere concept
is aimed at filling the gap in teachers’ and students’ outlook on environment. The concept can deter-
mine the essence of the conveyed knowledge of the environmental management.

Material and method

Nowadays the planet’s wildlife is involved in human activities and the very life support of human so-
ciety. This state of affairs determines another priority of the modern environmental education which
should be paid particular attention to. The wildlife is being destroyed gradually resulting in the loss of
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biological diversity, the irrevocable losses of animal and plant species, etc. This destruction is not so
obvious and it seems to be not of people’s concern. It can be demonstrated with a simple example.
The consequences of industrial wastewater pollution are rather evident, so this topic can be considered
as early as at elementary school level. However, it is more difficult to observe how living organisms
provide the purity of natural water, the atmospheric composition, recycling of household and industrial
waste, and restoration of disturbed biosphere communities.

Implementing the idea that the diversity of life forms is the only condition of the effectiveness of
the said processes is a complex but vital task in modern environmental education, requiring a high lev-
el of worldview as well as art of teaching.

The primitive form of what we call “environmental education” was implemented in the ancient
Western and, in particular, Eastern civilizations. The ecological component was a part of the
worldview of philosophy founders: Confucius [1-2], Lao-Zi [3-4], Democritus [5], Aristotle [6]. In
modern history general environmental education accompanies the genesis and the development of
ecology as a science.

Environmental science originates from biology as a knowledge about the connection between liv-
ing organisms and the environment. The idea of the necessity of a specific research of relations be-
tween species and their environment was developed along with understanding that living organisms
have been evolving and that the environment is critical for this process. Such an understanding is
known to be completed and presented in Charles Darwin's "struggle for existence" [7].

A closer connection of ecology as a science and environmental education was formed coincidental-
ly with the introduction of the word “ecology” into the scientific community in 1866 by Ernst Haeck-
el. Not only living organisms and their communities, but also the biosphere itself became the object of
environmental knowledge [8]. Finally, a critical progress shift in the development of environmental
education occurred concurrently with the foundation of social ecology in the 1970s. This science con-
siders environmental education to be its priority.

Modern environmental education has a long-standing tradition of forming the knowledge about the
relationship between people and nature. Initially it was based on natural science, which was introduced
in the school curriculums of Western Europe and Russia in the late XVIII century. Subsequently envi-
ronmental education in our country has evolved significantly.

In the 1920-30s, mass implementation of the training forms and methods activating students’ cog-
nitive and practical activity in studying and protecting environment was started. In particular they
were implemented at natural science lessons and during extracurricular activities. In the 1930s nature-
oriented knowledge was included into educational program in biology and geography. Many of these
programs remained unchanged until the late 1970s. In the 1950-60s environmental education and
training of young people expanded rapidly around the world. All the former USSR republics adopted
Nature Protection Law and; environment protection themes were enhanced in the learning process. In
1970-80s education in the field of environmental management and conservation was emphasized. An
innovation in environmental education was the development of educational programs in nature protec-
tion elective courses.

Environmental education received a new development impetus at the beginning of the 1990s. The
formation of the system of environmental education was based on a number of methodological prin-
ciples formulated in the 1980s [9]. At present stage the following set of statements concerning the
ecology of human society is accepted:

- humankind is connected with the nature by its origin, existence and future;

- human history is a part of the history of nature and the integrity of the environment is the founda-
tion of life in the biosphere;

- ecologically healthy environment along with social conditions are the basis of people’s physical
and mental health;

- labor is the basis of the interaction of people and society with the nature, a factor of the transfor-
mation of nature;
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- transformation of environment is inevitable but limited, so the objectives of reasonable human ac-
tivity must take full account of the manifestations of nature laws etc. [10-11]

Results and discussion
The four interrelated components can be identified as the core of the modern environmental education:

1. Cognitive - basic ideas about the principles of the interaction between nature and society, global
environmental problems and their solutions etc.

2. Axiological - the system of values concerning diversified social and personal significance of na-
ture.

3. Regulatory - the basis of ethical and legal standard of nature management, the rules of conduct in
the environment.

4. Activity-related - the types of students' activities aimed at forming cognitive and practical skills
of ecological character.

Existing principles of environmental education include the principle of the unity of knowledge-
adjustment-action; the principle of continuity; the principle of interconnection of global, national and
local approach to the analysis of environmental problems and the ways of solving them; the principle
of inter-disciplinarity etc., which formed the basis of environmental education along with the ones ab-
undantly applied in didactics.

At present, the position of a new humanistic approach to ecological culture has been strengthening.
Along with it, it is essential to decide which perceptions of bio-social system "man-society-nature"
should be first and foremost applied to environmental education and training, and which principles of
former consumer culture demand a critical review.

Global environmental crisis requires a new world outlook to be integrated in the younger genera-
tion education and upbringing. The concept of “nature and society” system should be transformed into
the “nature-society” system. The scientific and technological revolution and the rising degree of me-
chanization [12-17] reveals human's complete dependence on the animated and inanimate nature re-
sources. This especially influence on the environment during mineral resources extraction [18-23].
This dramatic situation is to be the focus of teachers' attention.

Admittedly, the methodological foundation, required for research and development in students' en-
vironmental education, as well as for writing teaching materials, has yet to be developed. Even in de-
veloped countries the system of secondary and higher education does not offer well-established prin-
ciples and criteria for conveying environmental knowledge. There is a certain gap between the rela-
tively high level of school environmental education and the level of development of ecological peda-
gogical education.

In recent years, humanitarian science, natural science and technological culture have been facing an
increasing opposition within each other. On account of this opposition environmental education con-
tains rather full natural science content but classical one has been falling behind. In particular, social
ecology and ecology philosophy are largely deprived of professional attention.

The noosphere concept (the theory of humankind possibility to balance their own needs, technolo-
gical opportunities and natural resources) helps to eliminate the lack of humanitarian knowledge in
environmental education. The primary role in noosphere studying, however, belongs to human know-
ledge that resulted not only in conquering nature, but also in creating conditions for harmonious coex-
istence of people and environment. These very components should be the determinants of the envi-
ronmental education development, form its new principles.

F. Bacon payed attention to the special role of scientific knowledge in developing relations be-
tween society and nature [24]. He believed that knowing the laws of nature would enable people to
meet their basic needs and interests. In this respect, F. Bacon considered that increasing human power
was impossible without subordination to these natural laws. While cognizing them, science must help
human beings move towards their goals using the shortest way, avoiding obstacles, and preventing
mistakes, many of which may threaten the very existence of the human race.
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These views were fleshed out and developed in the noosphere concept, which was widespread and
scientifically recognized in the 20th century. The noosphere concept was introduced into science in
1927 by a French philosopher, mathematician and anthropologist Edouard Le Roy (1870-1954), who
proposed defining the shell of the Earth including human society and its industry, languages and other
attributes of sentient activity as noosphere [25]. However, it is a Russian scientist and philosopher V.I.
Vernadsky, who is rightfully consedered the main founder/creator of the noosphere concept, having
developed the idea of noosphere as “biospherized society”.

V.I. Vernadsky was one of the first to realize that humanity had become a powerful geological and,
perhaps, cosmic force, capable of transforming nature in a large scale [26]. He noted that people en-
compassed the whole biosphere with their lives and cultures, and was trying to deepen and expand the
sphere of influence. The biosphere, from his perspective, was gradually transformed into the noos-
phere — the sphere of mind. V. I. Vernadsky considered the noosphere to be the highest stage of the
biosphere development, where cognitive human activities became the determining factor. He sug-
gested that the biosphere-noosphere transition was related to developing science, deepening scientific
insight in natural processes, and organizing a rational human activity thereupon. The study of the
noosphere is intrinsically optimistic, implying that humanity will find a way to restore and preserve
the ecological balance of the planet, will develop and put into practice the strategy of crisis-resistant
development of nature and society. Thus, the idea that people can manage the environmental devel-
opment of the whole planet is rather optimistic and corresponds with the contemporary achievements
in biochemistry, genetic engineering, mining and metallurgy. And it is precisely due to optimism, that
the noosphere concept is so valuable for modern environmental education.

A prominent French paleontologist and philosopher Pierre Teilhard de Chardin (1881-1955) was
developing the noospheric genesis problem simultaneously with V.I. Vernadsky [27]. He believed that
the noosphere is originally shaped like a thin layer of thinking substance ("mental sheath or envelope
of thought") which is detached from all of the Earth’s shells.

However, as human thought penetrates deeper into the essence of the processes occurring in all the
Earth spheres, the noosphere transforms into its higher state - the "Earth Spirit". Like V.I. Vernadsky,
Pierre Teilhard de Chardin emphasized the role of science in accomplishing this task. Science, in his
opinion, should be not only an effective tool of the world learning, but also a means of unity, synthesis
of ideas.

Throughout the 20th century, many thinkers and representatives of various scientific specialties
turned to the problem of the noosphere, trying to identify its origin and ways of subsequent develop-
ment. In general, the followers of the noospheric future of humanity are characterized by an optimistic
view on the perspective of developing the relationship between society and nature. However, there are
only so many environmentalists ready to share such optimism nowadays. They consider that human-
kind has yet to prove, whether it is capable of playing the role of the organizer of a new world, free
from the devastating crises, ecological disasters, wars and violence [28]. The problem of water re-
sources technogenic pollution stands out with the special sharpness disturbing the harmony of the hu-
mans and the nature [29-32].

It is important for the development of environmental education that the idea of the noosphere does
not contradict the concept of sustainable development, which is gradually achieving leading positions
in explaining the prospects of modern civilization. Since the second half of the 1970’s many promi-
nent environmentalists, sociologists, economists, politicians, etc. concerned about the current situation,
combined their efforts in order to design a new approach to building relationships between people and
their environment. It is of high importance for studying geotechnical activities and mineral resource
extraction [33-37]. Designing and producing powerful mining machines, constructors and engineers
must ensure minimizing negative ecological consequences of their implementation [36-40].

As defined by the World Commission on Environment and Development, sustainable development
is such development of Nations that meets the needs of modern humanity without compromising the
well-being of future generations and their ability to meet their own basic needs. This implies that some
parameters, such as key physical constants (composition of air, water, soil, mechanical properties of
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the Earth's surface, gravity, etc.), gene pool, parts of major ecosystems in their original forms, human
health are supposed to comprise a constant value over time. In this respect, environmental protection is
becoming the task of utmost importance. Its ultimate goal is, on the one hand, to ensure safety of the
environmental qualities which are supposed to remain unchanged, and, on the other hand, to ensure a
continuous growth of useful plants, animals and other essential resources through balanced cycles of
withdrawal and renewal.

The concept of sustainable development gained strong support not only with the specialists in the
field of social ecology and human ecology, but also Governments and leaders of most countries in the
world, which was reflected in the decisions of the United Nations Conference on Environment and
Development held in 1992 in Rio de Janeiro. The need to move the entire global community to take a
balanced and integrated approach to environment and development questions was declared at the Con-
ference. In addition, the decision to form Green Cross International environmental organization was
adopted there. The main purpose of the new organization was ecological education as a basis for sus-
tainable development and changing system of values, as well as elimination of the consequences of the
cold war for the environment.

Thus, the concept of the noosphere corresponding with the mainstream of sustainable development
may contribute significantly to the formation of a coherent scientific structure of environmental educa-
tion. Such structure should include a number of elements:

1. Environmental education of modern university students as a component of their organically
built-in general culture.

2. Formation of humanistic University environment as a condition of development of ecological
culture and practical preparedness of graduates to environmental education in its modern and progres-
sive understanding.

3. Teacher ecologist training to improve their professionalism.

A scheme of consistent environmental education based on this structure should be built in higher
schools. At the initial stage self-development and personality development of the students occurs,
along with in-taking of the cultural and environmental priorities and values on impressional and emo-
tional levels. In accordance with this dominant education in the ecological program is organized. At
the second stage students gain necessary educational and methodical knowledge and develop profes-
sional competence of future specialists. As a result, a number of subjects of basic environmental edu-
cation are formed: general ecology, social ecology, applied ecology, etc. At the third stage, the condi-
tions for professional identification of students are created, based on environmental imperative. At the
fourth stage students know paradigms of the system man-society-nature, integrate in research and aca-
demic activities in this field. In addition, situations stimulating students’ creative self-development are
created at this stage.

Conclusion

Understanding the specifics of sustainable development begins with accepting that a human, who has
an inalienable right to a healthy and meaningful life is in the center of such development; environmen-
tal protection should be realistically the most important part of sustainable development; society
moves to a co-evolutionary method of interaction with nature. This fully reflects the key point of the
noosphere concept - focusing collective intelligence on ensuring the security of humankind in every
respect and realization of human striving to personal and social well-being. To achieve these objec-
tives it is necessary to intensify full potential of the noosphere concept, to make radical humanis-
tic reorientation of the whole system of modern education values, to fully disclose the significance of
nature for people’s existence.
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