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I. PREFACE
       Nature climate conditions are the main component to determine the living conditions, type and productivity of agroecosystems, resources of the biosphere and life as a whole. The scientific community of today is worried by the problems arising due to the climate change. 
An increase in the number of hazardous weather phenomena and natural disasters conditions a million strong loss in the national economy and casualties of scores of thousands of human lives. The world runs the risk of facing an “ecocatastrophe”. 
The discipline aims to introduce the students to the problems of climate change, its influence on the biotechnology of crop growing for the subsequent assessment of impact of the change and development of an appropriate leverage for mitigation of its negative consequences.
The discipline generalizes and forms conceptual and categorial, theoretical, methodological apparatus, summarizes information on scientific and practical activity in direction of climate change and its influence on biotechnology.  
The study of the discipline is based on principles of integration of theoretical and practical background, acquired by the master degree students during the study of general fundamental disciplines (Mathematics, Physics, Ecology, Soil Science) and normative disciplines for specific purposes (Atmosphere Physics, Agricultural Meteorology, Climatology, Synoptic Meteorology, Physical Geography and Plant-Growing, Multidimensional Statistical Analysis, Methods of Data Processing and Analysis and other). 
The study of the discipline presupposes lectures and practical studies, independent work of master degree students.
The discipline is fully provided with the syllabi, the study guides and scientific literature.
Methods of control of the master degree students’ background are based on division of the discipline syllabus into individual logically associated module units which include estimation of the students’ gaining the knowledge and mastering the skills upon completion of these modules. The discipline syllabus is divided into 3 units.
II. DIVISION OF THE DISCIPLINE INTO UNITS
	MODULE 3.4.12.1
	MODULE 3.4.12.2 
	MODULE 3.4.12.3

	Climate as a Natural Process. The Principal Factors for Climate Formation. 
1. Climate Variability. Climate Productivity. Main Reasons for Climate Variability. Natural Climate Variability. Basic Factors of Climate Change. Climate Variability in Europe, Bulgaria and Ukraine. Local Methods for Research of Climate Change. 

2. International Agreements and International Strategy concerning Protection of Earth’s Climate and Development of Agricultural Strategy in Europe, Bulgaria and Ukraine. 

3. Global Warming and Climate Anomalies as a Threat to Nature, Food Production and Mankind throughout  the World.
	Environmental Aspects of Adaptation of Yield Formation under the Influence of Climate Change
1. Peculiarities of the Microclimate under Man-Induced Changes. Their Impact on Crops and Agricultural Production.
2. The Role of Adaptation and Its Types. The Role of Forests in Mitigation of Climate Change Impact. Development of Alternatives and Adaptation Strategy for Mitigation of Climate Change Impact. 
3. Problem of Water Scarcity in the World. The Task of Finding a Solution to this Problem on the Planet as a Whole.
4. Impact of Climate Change on Changes in Agroclimatic Indices of Crop Development.

	Global Climate Change and Its Influence on Agricultural Biotechnology. Environmental Biotechnology.
1. Environmental Alternatives to Chemical Pesticides and Mineral Fertilizers. Green Biotechnology. The Use of Green Biotechnology in the Fight against the Climate Warming.
2. Role of Biotechnology in Reduction of Greenhouse Gases. Biotechnology and Solid Waste Reclamation.

3. Biotechnological Means of Struggling Environmental Contamination. Environmental Alternatives to Pesticides and Herbicides.
4. Prospects of Environmental Biotechnology Development. Biotechnology and Solid Wastes. Industrial Biotechnology.  

Biotechnological Means for Control of Oil and Petroleum Derivative Pollution. The Role of Worldwide and Regional Biotechnologies in Foodstuff Augmentation under Climate Change.


III. DISTRIBUTION OF ACADEMIC TIME

	Code
	Lecturer
	Exam (form)
	Training Time
	
Hours Total
	Credits

	
	
	
	Lectures
	Practical Studies (Seminars)
	Self Studies
	
	

	3.4.12        
	A.M. Polovyi, Dr. of Sc. (Geogr.), Professor
	Credit
Test
	20
	20
	35
	75
	3,0


IV. TABLE OF THE DISCIPLINE CONTENTS 
	Theme #
	                             Description   
	Academic Hours

	3.4.12.1
	Climate as a Natural Process. The Principal Factors for Climate Formation
	

	1
	Climate Variability. Climate Productivity. Main Reasons for Climate Variability. Natural Climate Variability. Basic Factors of Climate Change. Climate Variability in Europe, Bulgaria and Ukraine. Local Methods for Research of Climate Change
	2

	2
	International Agreements and International Strategy concerning Protection of Earth’s Climate and Development of Agricultural Strategy in Europe, Bulgaria and Ukraine 
	2

	3
	Global Warming and Climate Anomalies as a Threat to Nature, Food Production and Mankind throughout  the World 
	2

	3.4.12.2
	Environmental Aspects of Adaptation of Yield Formation under the Influence of Climate Change
	

	1
	Peculiarities of the Microclimate under Man-Induced Changes. Their Impact on Crops and Agricultural Production 
	2

	2
	The Role of Adaptation and Its Types. The Role of Forests in Mitigation of Climate Change Impact. Development of Alternatives and Adaptation Strategy for Mitigation of Climate Change Impact 
	1

	3
	Problem of Water Scarcity in the World. The Task of Finding a Solution to this Problem on the Planet as a Whole 
	2

	4
	Impact of Climate Change on Changes in Agroclimatic Indices of Crop Development
	2

	3.4.12.3
	Global Climate Change and Its Influence on Agricultural Biotechnology. Environmental Biotechnology 
	

	1
	Environmental Alternatives to Chemical Pesticides and Mineral Fertilizers. Green Biotechnology. The Use of Green Biotechnology in the Fight against the Climate Warming 
	2

	2
	Role of Biotechnology in Reduction of Greenhouse Gases. Biotechnology and Solid Waste Reclamation 
	1

	3
	Biotechnological Means of Struggling Environmental Contamination. Environmental Alternatives to Pesticides and Herbicides 
	2

	4
	Prospects of Environmental Biotechnology Development. Biotechnology and Solid Wastes. Industrial Biotechnology.  Biotechnological Means for Control of Oil and Petroleum Derivative Pollution.The Role of Worldwide and Regional Biotechnologies in Foodstuff Augmentation under Climate Change
	2


V. Practical and Seminar Studies
	Theme #
	                             Description   
	Academic Hours

	1.
	Analysis and Assessment of Climate Change within the Latest Decade and Its Impact on Agricultural Production
	5

	2.  
	Assessment and Analysis of the Damage Caused by the Climate Change, and Making a Report with Propositions of Changes in Biotechnology Adapted to Climate Change
	5

	3.
	Preparation of the Report Concerning the Analysis of Damages and Propositions on Possibilities of Genetics and Biotechnology in Controlling These Damages
	5

	4.
	Preparation of the Report Concerning the Analysis of Human Injuries from Adverse Phenomena and Propositions on the Possibilities of Genetics and Biotechnology in Controlling Their Negative Effects for the People
	5


VI. FORMS OF EXTRA-CURRICULA STUDIES

1. Methods   - 12 hours
1. Study of methods for assessment of influence of global climate changes on formation of crop productivity and on yield quality. Biotechnology -  7 hours
2. Preparation and fulfillment of home tasks on a topic of choice – 5 hours
2. Preparation for and writing library-research papers  – 8 hours
To consolidate the background acquired at a lecture, practical and seminar studies, students fulfill independent scientific and library-research paper on a topic, selected from the ones offered by a teacher. A student uses the recommended literature and the information obtained through the Internet. A paper must be submitted as a printed version of 7 – 10 sheets (A-4 format). The submitted work is to be defended by a student during his seminar studies.
3. Student self-preparation for current 
control of the studied topics – 15 hours
Current control is carried out in the form of a written test on each of the modules. In accordance with the normative documents, 5 hours are assigned for preparation to each of the tests. 

                                 VII. STUDY techniques
Study of the discipline presupposes lectures, laboratory-and-practical and seminar studies. Seminars take place in the form of discussions between a lecturer and master degree students on the topics which were delivered at lectures, cosidered at laboratory and practical studies and dealt with during the self study of the discipline units.
During a semester current control of the knowledge in the form of written tests is exercised.  
The study of the discipline ends with a credit test.
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