Course description
TEMPUS EcoBRU project 

	Course title

	Environmental education as a basic component of the technosphere employees’ biospherically compatible activity.


	Section name of the course (if necessary)

	Environmental Problems and Prospects of human interaction with nature.

Environmental education - a basic component of sustainable development.

Industrial Ecology - engineering and technical direction of environmental education.


	Expected teacher qualification

	 Expertise and knowledge of methodology, didactics of the subject; teaching experience.


	Teacher
	                      Educational institution

	Course Director: 

E.T Timonova, candidate of technical Sciences, associate Professor

Other team members: 

A. V. Grechanikov, candidate of technical Sciences, associate Professor
B. Shumak V associate Professor, PolesSU,

C. Kovaleva O, associate Professor, GSU
	-Educational establishment "Vitebsk state technological University / Department of labour protection and industrial ecology.
-PolesSU

-GSU



	                                                                                The definition of deficit


	The occupied space in the system of professional development
	Course level
	
                Сourse type

	Additional adult education
	On the basis of secondary and higher education
	Professional development


	                     Target group
	               Duration
	                     Language (s)

	Teachers of environmental disciplines in vocational schools/ colleges / universities; undergraduates; teachers of social and humanitarian, general professional and special disciplines who wish to improve their knowledge or discuss issues on the problems of interaction between society and nature, the possibility of introducing environmental knowledge in their teaching courses, as well as modern methods and didactics of teaching environmental sciences
	2 weeks (72 h)
	                         Russian


	Terms

	Terms: availability of training program documentation and e-learning systems
	Other requirements (if necessary) 
The requirements for educational service customers

	Credits 
(1 unit=30 h)
	The total number of hours
	Classroom work
	Independent work (h)

	2,4
	72
	48
	24


	Relevance to EcoBRU **

	General environmental education: the course is offered to discuss the evolution of interactions between human society and nature, modern problems of interaction in the system "man-technology-environment", the possibilities biospherically compatible human activities for sustainable development. 

Special professional-scientific education: the course will cover modern aspects of the development of professionally oriented environmental education, practice-oriented training Institute of the future specialists, modern technologies of organization of educational process.

Specific communication with professional activities: the course will be devoted to managing impacts of industrial enterprises on the environment, create waste (resource saving) production, product design, taking into account environmental requirements.


	                                                                         Objectives of the course

	To know, to understand and evaluate environmental problems and prospects of human interaction with nature, trends in the development of environmental education from the standpoint of ecocentric approach; to apply modern practice-oriented learning technologies in the study of environmental disciplines; to organize educational process, which formed the basis for the expansion of knowledge about the world and helped students to make better decisions in the future professional activity.

	
	Learning objectives of the course (see the list of verbs used for language teaching purposes)
	Methods and forms  of educational process organization
	Forms of monitoring and assessment

	Expertise
	Know the patterns of interaction between nature and society as a method of logical reasons that defines the strategy for the practical activities aimed at natural objects
	
	

	
	Clarify organizational, legal, technical, technological, economic ways of solving environmental problems and environmental management principles
	Lectures, presentations, workshops, roundtable discussion

	Testing, portfolio folder of each workshop participant

	
	Possess technologies of ecological ecocentric consciousness formation
	
	

	Methodological and didactic competence
	Carry out search, analysis and systematization of information on promising areas of environmental sciences, innovative technologies, projects and solutions
	
	

	
	Analyze, select and apply methods and forms of training in accordance with the characteristics of the studied subjects
	Lectures, workshops, presentations, case studies of educational situations, business game
	Testing, testing assignments to practical work, mutual discussion and assessment

	
	Use methods of educational assessment and evaluation in environmental education
	
	

	Interdisciplinary competence, social competence
	Integrate knowledge about the environment and the subject of training of trainees
	
	

	
	Develop and offer options for the integration of environmental aspects of professional activity in the study of special subjects
	Lectures, workshops, discussion of the research project, case
	Testing, testing assignments to practical work, mutual discussion and assessment

	
	Participate in the greening of the humanities, social-economic and natural cycles
	
	


	                                                                          The purpose of the section course 1

	Know and understand the dialectic interaction between human society and nature, to identify and suggest solutions to environmental problems global, regional and local levels, to explain the principles of biospherically compatible human activities for sustainable development

	
	Learning objectives of the course (see the list of verbs used for language teaching purposes)
	Methods and forms of organization of educational process
	Forms of monitoring and assessment

	Expertise
	Know the theoretical foundations of co-evolution of nature and society, the principle of harmonization between man and nature
	
	

	
	Use a systematic approach when considering issues of human interaction with nature
	Lecture, seminar, presentation, discussion
	Testing, discussion of short messages on the topic of the seminar

	
	Justify the need to address environmental issues based on the principle of bio-sferical compatibility
	
	

	Methodological and didactic competence
	Organize the educational process in accordance with modern trends in the development of relations in the system "man-nature"
	
	

	
	Use methodical-didactic materials to form a view about the causes of the present ecological crisis and the strategies to overcome it
	Lecture, seminar, presentation, discussion
	Preparation of a presentation, demonstration and discussion

	
	Demonstrate the features and benefits of biospherically compatible human activities 
	
	

	Interdisciplinary competence, social competence
	Develop recommendations for the inclusion of the dialectic relationship between man and nature in the socio-economic and humanitarian courses
	
	

	
	Consider environmental issues in relation to future careers of students
	Lecture, seminar,  discussion
	Mutual discussion and assessment

	
	Explain the complex nature of environmental problems and their possible solutions by combining the efforts of many professionals
	
	

	

	Themes / Content
	Class work
	Number of hours and tasks for independent work

	Lecture. The evolution of the relationship of human society and nature. The dialectic of the relationship between man and nature in the process of development of the productive forces. The concept of co-evolution of nature and society. The value of co-evolution. The principle of harmonization of the interaction between man and nature. Harmonization of relations between man and nature. Integrated principle of diversity and stability of ecosystems.
	2
	1

	Lecture. Nature and man: a systematic approach. Under this theme will be presented the following issues: the "man-nature", the "man-economy-environment biota." Components of the system. Communication system. Behavior of the system. Fitting system in man. Human ecological niche. Nature and the economy. Environmentally conditioned  economy.
	2
	1

	Lecture. Modern problems of interaction in the system "man-technology-nature" Modern state of the global ecological and economic system. Natural resources and their use. The extent and consequences of human impact on nature. Global environmental problems. The complex nature of environmental problems. Environmental crisis. Criteria for environmental safety.
	2
	1

	Lecture. Biospherically compatible human activities for sustainable development. The concept of " biospherically compatible human activities." B     iospherically compatible principles of human activity. Forecasts and global dynamics models. Exit strategy from the environmental crisis. The concept of sustainable development. International cooperation for sustainable development.
	2
	1

	A seminar. Co-evolution in the relationship between "man-age-biosphere". The workshop is invited to see examples of co-evolution of living organisms, and to evaluate possible ways of co-evolution with nature.
	2
	1

	A seminar. Strategic directions for the solution of environmental problems. The seminar will discuss the predictions and models of global dynamics, international cooperation in the area of selection and justification of the ways of further socio-economic development of civilization.
	2
	1


	                                                                      The purpose of the section course 2

	To develop theoretical and methodological, conceptual and organizational framework of competence-oriented professional environmental education, to use the practice-oriented approach to learning, to apply modern technologies of organization of educational process

	
	Learning objectives of the course (see the list of verbs used for language teaching purposes)
	Methods and forms of organization of educational process
	Forms of monitoring and assessment

	Expertise
	Know the current trends in the development of education in the field of the environment from the perspective of an ecocentric approach.
	
	

	
	Identify priority areas of professionally-oriented environmental education.
	Lectures, workshops, round table discussion, the method of portfolio
	Testing, portfolio folder for each participant, self-esteem

	
	Use modern learning technologies in order to implement the practice-oriented training.
	
	

	Methodological and didactic competence
	Analyse and evaluate approaches to solving educational problems of choice of specific forms and methods of teaching
	
	

	
	Use different forms and methods in the teaching of ecological disciplines
	Lectures, workshops, round table discussion, the method of portfolio
	Testing, portfolio folder for each participant, verification and assessment of the implementation assignments for practical work

	
	Use the methods of knowledge monitoring and diagnosing  of the  learning efficiency. 
	
	

	Interdisciplinary competence, social competence
	Promote the use of knowledge about the environment in the study of special subjects
	
	

	
	Recommend topics and methods of development of the environmental aspects of future specialists during manufacturing practice.
	Lectures, workshops, project method, discussion, portfolio method.
	Folder portfolio of each participant, verification and evaluation of the implementation assignments for practical work, mutual discussion and assessment

	
	Participate in the research work on socio-humanitarian, economic, special subjects from the positions of the greening activities in these areas
	
	

	

	Themes / Content
	Class work
	Number of hours and tasks for independent work

	Lecture. Greening education. Current status and trends of development of education in the field of the environment. Ecocentric and anthropocentric approaches in education. The concept of environmental education in the Republic of Belarus. Methodological basis of education in the field of environment. Goals, objectives and principles of environmental education. The content of education in the field of the environment. Systems ma education in the field of environment. Vocational education and training. Postgraduate education and upbringing. Continuity of environmental education.
	2
	1

	Lecture. Modern aspects of professionally oriented environmental education. The role and place of environmental education in the training of specialists. Environmental expertise as part of the training. The content of environmental education for technical professions. Theoretical and methodological, conceptual and organizational framework for competence-based vocational environmental education. Greening of natural science disciplines cycle. Integration of knowledge about the environment and the subject of professional training.
	4
	2

	Lecture. Practice-oriented training will-ing specialists. Comparative characteristics of existing learning technologies. Essence and technological characteristics of practice-based learning. Practice-oriented approach to the formation of the content of the training material. Structuring training session in accordance with a practice-oriented approach to learning. Criteria for assessing the effectiveness of educational practice-based learning. Methods of diagnosing the effectiveness of practice-based learning.
	2
	1

	Lecture. Modern technologies of the educational process. Technological approach to training. General characteristics of learning technologies. Modern educational technology, based on competence and activity approach. Analysis of generalized pedagogical technologies. Problem-based learning. Technology research training. The technology of modular training. Project-based learning. Method debate. Case method. Gaming technology. Information Technology. Multimedia learning tools.
	2
	1

	Round table "Problems of modern environmental education." Discussion of curricula and programs on environmental subjects; opportunities for integration of environmental issues in the natural sciences, social and special disciplines studied by students; unresolved problems.
	2
	1

	Workshops: Gaming technology. Method debate. Technology research training. Project-based learning. Case method. Information technologies in environmental education.
	8
	4

	Workshop:

Monitoring system of knowledge, assessment of the effectiveness of didactic system of competence-based vocational environmental education.
	2
	1


	                                                                       The purpose of the section course 3

	Know the theoretical foundations of industrial ecology, to use the provisions of Industrial Ecology in the formation of educational material environmental disciplines, to promote the application of acquired knowledge and skills in order to ensure environmental safety.

	
	Learning objectives of the course (see the list of verbs used for language teaching purposes)
	Methods and forms of organization of educational process
	Forms of monitoring and assessment

	Expertise
	Know the basic functioning of natural and industrial systems, the principles of environmental management, the theory of non-waste production
	
	

	
	Use  standards in the field of environmental protection and environmental management
	Lectures, workshops, portfolio method, discussion
	Testing, portfolio folder of each participant, inspection and assessment tasks to practical work

	
	Analyze and evaluate the environmental impact during the product life cycle
	
	

	Methodological and didactic competence
	Clarify the principles and guidelines of creating non-waste (energy-saving resource) technology, using modern forms and methods of teaching
	
	

	
	Develop training materials, allowing the use of the provisions of industrial ecology research and graduation projects
	Lectures, workshops, portfolio method, discussion
	Testing, portfolio folder of each participant, inspection and assessment tasks to practical work

	
	Create methodological and didactic materials that demonstrate the benefits of eco-friendly, environmentally safe products and encourage future professionals to create environment-friendly products
	
	

	Interdisciplinary competence, social competence
	Conduct outreach work on the organization of environmental measures in the enterprise among  teachers and professionals whose activities are not directly related to the protection of nature.
	
	

	
	Analyze and assess  environmental protection measures carried out in the company in the process of manufacturing practices.
	Lectures, workshops, portfolio method, discussion
	Testing, portfolio folder of each participant, inspection and assessment tasks to practical work

	
	Participate, together with other specialists in the development of some technological processes and production, taking into account environmental requirements
	
	

	

	Themes / Content
	Class work
	Number of hours and tasks for independent work

	Lecture. Industrial ecology: managing on natural samples. The concept of industrial ecology. Relationship and interaction of industrial facilities with the environment. Natural and industrial systems. Flows of matter and energy in natural and industrial systems. Natural resources - raw materials and energy production base. Pollution. Sustainability and industrial ecology.
	2
	1

	Lecture. Waste-free production. Key points of the concept of non-waste production. Principles of organization of non-waste and low-waste production.. Man-made cycle of raw materials, products and wastes. Integrated use of natural resources. Improving environmental engineering. Use and recycling of waste. Recycling. The main directions of the non-waste production creation .
	2
	1

	Lecture. Managing the impact of industrial enterprises on the environment. Environmental activities of enterprises. Environmental management of the enterprise. International Organization for Standardization (ISO)14000. Model of environmental management system in the enterprise. The environmental policy of the enterprise. Planning and monitoring of environmental activities.
	2
	1

	Lecture. Designing products with regard to environmental requirements. Environmentally friendly and ecologically safe products. Product life cycle. Analysis of the effects of the product life cycle. Increasing the efficiency of use of raw materials. Improving energy efficiency. The design of cleaner production and consumption (use) of products. Designing products with regard to end of the life cycle.
	2
	1

	Practical exercises. Properties of eco materials. The lesson will focus on the selection of materials for the design of products, priorities, defining product safety for the environment and human ways of assessing eco materials.
	2
	1

	Practical exercises. Analysis of the product life cycle. The session focuses on the dissemination of environmental requirements for different stages of the product life cycle, analytical and graphical methods of simplified assessment.
	4
	2

	Forms of control and assessment

	Form of control
	Percentage ratio
	Dates
	Assessment criterion

	Credit in the form of testing
	50
	At the end of the study of theoretical material section
	Number of correct answers should be more than half of the questions

	 Portfolio folder
	50
	At the end of the course
	Completeness and quality of the assignments to the practical work

	      Total
	100
	
	


	Terms and conditions of access to monitoring and assessment of knowledge (exam)

	                          Regular attendance of the lecture/seminar/practical training and seminar/practical training


	The type of document, confirming the successful attendance of the course (certificate?)

	                                                   State  certificate on  professional skill improvement 


	Organizational guidelines

	Venue: Educational establishment "Vitebsk State Technological University"
Recommended number of participants: 12 people


	Literature and study materials

	Author
	Publishing year
	Title
	Number of pages
	Place of publication, publisher or an online link

	                                                                           The basic literature

	N.F. Reimers
	1994
	Ecology. (theories, laws, rules, principles and hypotheses)
	367
	Moscow, magazine "Young Russia"

	T.A. Akimov, V.V. Haskin
	2007
	Ecology. Man - Economy - Biota - Wednesday: a textbook for university students
	495
	Moscow, UNITY-DANA

	T.A. Akimov, V.V. Haskin, S.N. Sidorenko, V.N. Zykov.
	2005
	Macroecology and eco-development bases: a tutorial
	368
	Moscow, Russian Peoples' Friendship University

	V.P. Bespalko
	1995
	Pedagogy and advanced learning technologies
	412
	Moscow, Institute of professional education of the Ministry of education of Russia

	A.V. Khutorskoy
	2004
	Workshop on didactics and teaching methods
	541
	Saint Petersburg, Peter

	Т.Е. Graedel, B.R. Allenby
	2004
	Industrial Ecology
	527
	Moscow, UNITY

	Additional reading

	A.A. Gorelov
	1998
	Ecology: a tutorial
	240
	Moscow, Center

	O.S. Shimova, N.K. Sokolovsky
	2010
	Fundamentals of ecology and environmental economics: a tutorial
	454
	Minsk, Belarus State Economic University

	E.V. Muravyova
	2006
	Environmental training of students of technical University
	244
	Kazan, RIC "School"

	G.A. Paputkova
	2003
	Professional environmental education: competence approach to the organization
	135
	Nizhny Novgorod, Volga. State Engineering and Pedagogical Academy

	G.K. Selevko
	1998
	Modern educational technology: the manual.
	256


	Moscow, Education

	A. Chelnokov, LF Yushchenko.
	2001
	Fundamentals of Industrial Ecology: Tutorial 
	343
	Minsk Higher School




Definition of the deficit 

Participation in the training course should be appropriate for the listener. It is only possible if the student feels the need for greater knowledge and skills than he has at the moment. When he is offered a specific training course, it should be quite clear how the lack of knowledge and skills can and should be eliminated as a result of participation in a specific event training.
Planning policies should set this deficit and determine the range of interests of potential participant-teachers. To do this you need to provide additional information. Moreover, it is not enough to emphasize the importance of EcoBRU (this will be discussed below in paragraph "relevant to EcoBRU "). And we need to justify what can be improved thanks to EcoBRU in the existing system of teaching by engaging teachers in this training course.**
Relevance to EcoBRU

In the EcoBRU program we conceptually distinguish three thematic blocks: environmental education (I), the concepts of protection (II) and resource saving(III). They can be outlined as follows:

I Environmental education emerges as natural science, however, non-special platform of principles that need to be further refined within the professional, i.e, typical work situations.

II The concepts of protection should be considered as part of projects to be implemented, that is provided for sustainable solutions, the performance of which does not need special environmental education because the task of these concepts is to replace subjective thinking, reasoning and priorities with obligatory norms and mechanisms. Protection concepts are reflected in the curricula of vocational education and therefore are not part of the professional activity, based on existing knowledge and experience.

III Competent in terms of environment solutions to specific professional problems not covered by the concepts of environmental protection can be economically successfully implemented, i.e, make them long-term and continuous, only if they contribute to the economy of the use of labor and materials due to the resource saving.

Despite this, both of the above units, "general ecology" and "security concept" without doubts are appropriate topics within the training courses. However, proposals for these units should be coordinated with the EcoBRU concept .

( General environmental education

Here we are talking primarily about environmental thinking from the point of view of natural science, not politics. Typical form of ecological thinking is to create and maintain a balance within ecosystems. The study of their origin, structure, functioning, threats of pollution sources may be subject to training courses.

- For example: Ecosystems in a particular professional field, particularly emissions into air, water, soil. The basic idea here - the salvation of ecosystems and their protection.

A special form of ecological thinking - assessment as a further development of the system, which is the result of balance focused on another (usually higher) level of development. In the refresher course in this direction we can talk about the restoration of environmentally friendly conditions and their stabilization. It also mainly deals with the universally valid emissions to air, water and soil.

- The basic idea here may be the restoration and expansion of ecologically intact conditions.

(( Special vocational - scientific education

Here a special role is played by the concept of environmental protection, in particular, new positions of the national or international level. If we are talking about a very specific positions, then in conjunction with a paragraph "general environmental education ', for example, we can consider the background, as it is always better to know not only what is being done, but why it is done or should be done. Provisions or general regulatory prescriptions determine  the question, how to observe the established norms. Their implementation is often not easy.

- Refresher course offering these positions and norms as training can and should cover the implementation of regulations and provide guidance to their practical application in a particular area.

((( A specific link with the professional activity
Here we are talking about the significant potential of EcoBRU: resource saving on the background of a close connection of economy and ecology in the daily, ordinary professional activities. For there is no importance in general ecological positions or prescribed  concepts of environmental protection but in workable actions that can change the current practice. This requires, on the one hand, creativity or utilization of the facilities, and on the other hand, the exact knowledge of the conditions of professional activity. In order to obtain this knowledge, the concept of the appropriate refresher course requires cooperation with those enterprises that have a need to find resource saving.

- In training it is necessary to establish a link with industrial activity and demonstrate a specific example of the desired effect change of generally accepted practices identified in the course of interaction with one or more enterprises.

1

