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I. PREFACE
An important constituent of the problem of global climate change is finding a solution for the task of agricultural meteorology which consists in estimation of change in agroclimatic conditions for crop growing and influence of these changes on their productivity. Within the structure of Ukrainian national economy agriculture is the most vulnerable industry to climate fluctuations and changes. Taking into account inertial nature of the agriculture and dependence of its efficiency on weather conditions, timely and appropriate solutions to the complicated problems caused by the climate change are urgently needed. The aim of the course is a thorough study of the research into this issue for further successful practical use of the combined methods and taking necessary measures to adapt the agriculture to the climate change. The discipline will present a wider concept of the results of long-term research into the climate change in the whole world and in particular regions and its influence upon food programs.
The discipline generalizes and forms conceptual-and-categorial, theoretical, methodological apparatus, summarizes information on scientific and practical activity regarding the research of man-induced climate change and its impact on the environment.  
The study of the discipline is aimed at providing the students with the up-to-date academic background on reasons of changes in climatic conditions and influence of these changes on formation of crop productivity. It is known that climate change is mostly influenced by industry and transport. The most vulnerable industry for the climate change is agriculture.
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 discipline frames the concepts of the climate change and the expected changes in the agroindustrial complex to the students. 
The study of the discipline presupposes lectures and practical studies, self-studies of the master degree students.
The discipline is fully provided with the syllabi, study guides, textbooks and tutorials.
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 4 units.
II. DIVISION OF THE DISCIPLINE INTO UNITS
	MODULE

 2.2.4.1
	MODULE

2.2.4.2
	MODULE

2.2.4.3
	MODULE

2.2.4.4

	Antropogenic Climate Change and its Influence on Agricultural Production
1. Climate and Climate-Forming Factors. 

2. Natural Climate Variability.
3. Methods for Determination of Climate in the Past. Climate Change in the Geological Past. Climate Change in the Historical Epoch 

	Impact of Human Economic Activity on Climate Change
1. Role of Climate in Human Economic Activity. Climate Change  within the Period of Tool Observations.
2. Antropogenic Climate Change. Warming and its Possible Consequences. Hypotheses Explaining Climate Change Factors.
3. Possible Climate Change Scenarios 


	Tendency Analysis of Change in Agroclimatic Resources of Europe, Bulgaria and Ukraine
1. Change in Temperature Regime of Warm and Cold Periods. Main Agro-climatic Characteristics of the Warming Period.
2. Analysis of Agrometeorological Conditions Which are Adverse for Agriculture. Climate Change Scenarios for Europe, Bulgaria, Ukraine.
3. Assessment of Change in Agroclimatic Conditions for Growth, Development and Yield Formation of Winter Wheat in Relation to Climate Change in Ukraine in Autumn-Winter Period.
4. Change in Agroclimatic Conditions of Winter Wheat Cultivation in Spring-Summer Period.
5. Photosynthetic Productivity of Winter Wheat According to Various Scenarios of Climate Change. Fluctuations of Winter Wheat Yield Due to Climate Change. Assessment of Fluctuations of Gross Yield of Winter Wheat Grain According to Various Scenarios of Climate Change
	Assessment of Change in Agroclimatic Conditions for Cultivation of Maize Hybrids of Various Ripeness Groups in Relation to the Climate Change in Ukraine 
1. Agroclimatic Conditions for Cultivation of Maize Hybrids of Different Ripeness Groups According to Diverse Scenarios of Climate Change
2. Photosynthetic Productivity of Maize Hybrids of Various Ripeness Groups According to Various Scenarios of Climate Change
3. Fluctuations in  Yield of Maize Hybrids of Different Ripeness Groups According to Various Scenarios of Climate Change


125 hours of academic work – 5 credits
III. DISTRIBUTION OF ACADEMIC TIME

	Code
	Lecturer
	Exam (form)
	Training Time
	
Hours Total
	Credits

	
	
	
	Lectures
	Practical Studies (Seminars)
	Self Studies
	
	

	2.2.4        
	A.M. Polovyi, Dr. of Sc. (Geogr.), Professor
	Exam (written)
	36
	34
	55
	125
	5,0


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

	2.2.4.1
	Antropogenic Climate Change and its Influence on Agricultural Production
	

	1
	Climate and Climate-Forming Factors. 
	2

	2
	Natural Climate Variability
	2

	3
	Methods for Determination of Climate in the Past. Climate Change in the Geological Past. Climate Change in the Historical Epoch 
	4

	2.2.4.2
	Impact of Human Economic Activity on Climate Change
	

	1
	Role of Climate in Human Economic Activity. Climate Change  within the Period of Tool Observations
	2

	2
	Antropogenic Climate Change. Warming and its Possible Consequences. Hypotheses Explaining Climate Change Factors
	2

	3
	Possible Climate Change Scenarios 
	2

	2.2.4.3
	Tendency Analysis of Change in Agroclimatic Resources of Europe, Bulgaria and Ukraine
	2

	1
	Change in Temperature Regime of Warm and Cold Periods. Main Agro-climatic Characteristics of the Warming Period
	2

	2
	Analysis of Agrometeorological Conditions Which are Adverse for Agriculture. Climate Change Scenarios for Europe, Bulgaria, Ukraine
	2

	3
	Assessment of Change in Agroclimatic Conditions for Growth, Development and Yield Formation of Winter Wheat in Relation to Climate Change in Ukraine in Autumn-Winter Period
	2

	4
	Change in Agroclimatic Conditions of Winter Wheat Cultivation in Spring-Summer Period
	2

	5
	Photosynthetic Productivity of Winter Wheat According to Various Scenarios of Climate Change. Fluctuations of Winter Wheat Yield Due to Climate Change. Assessment of Fluctuations of Gross Yield of Winter Wheat Grain According to Various Scenarios of Climate Change
	2

	2.2.4.4
	Assessment of Change in Agroclimatic Conditions for Cultivation of Maize Hybrids of Various Ripeness Groups in Relation to the Climate Change in Ukraine 
	

	1
	Agroclimatic Conditions for Cultivation of Maize Hybrids of Different Ripeness Groups According to Diverse Scenarios of Climate Change
	4

	2
	Photosynthetic Productivity of Maize Hybrids of Various Ripeness Groups According to Various Scenarios of Climate Change
	2

	3
	Fluctuations in  Yield of Maize Hybrids of Different Ripeness Groups According to Various Scenarios of Climate Change
	4


V. Practical and Seminar Studies
	Theme #
	                             Description   
	Academic Hours

	1.
	Analysis, Assessment of Global Warming in Europe, Bulgaria and Ukraine
	5

	2
	Characteristics of Climate Change Scenarios and Their Evaluation
	5

	3.  
	Planning Climate Change in Various Regions and Suggestion Concerning Plant Protection Under Adverse Consequences of This Change
	5

	4
	Prediction of the Impact of Climate Change on Agricultural Productivity
	5


VI. FORMS OF EXTRA-CURRICULA STUDIES

1. Methods   - 12 hours
Study of climate change scenarios and their assessment regarding expediency of their use – 5 hours. 
Planning of possible negative consequences of climate change according to diverse scenarios and development of suggestions for their elimination – 7 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 an examination. 
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