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I. PREFACE
Modelling of Soil Contamination, Plant and Animal Product studies environmental problems in agricultural production under condition of technogenesis and use of intensive technologies in this field.
The course is composed taking into account both the recent theoretical and methodological advances in systematic approach and new opportunities of modeling at solving agroecological problems as consequences of nature-society interactions.
The discipline forms theoretical and methodological apparatus, summarizes agroecological scientific and practical activity data. The syllabus is developed pursuant to the typical «Statute of Organization of Educational Process at Higher Educational Establishments».
The course aims at students’ mastering the modelling method and the scope of its possible use at making assessment of contamination in  the soil – plant – product – animal – product system, drawing up multipurpose projects and making rational decisions. The course is a theoretical basis for production of environmentally pure foodstuff.

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, General Inorganic an Colloid Chemistry, Physics, General Ecology, Soil Science) and normative disciplines for specific purposes (Agricultural Meteorology, Atmosphere Physics, Land-Reclamation, Monitoring of Soil-and-Plant Cover Pollution, Modelling Water-Heat Regime and Productivity of Agroecosystems etc.). 

The discipline is aimed at teaching systematic approach in modelling agroecosystems, methods of mathematical modelling pollution of soils, plants, primary and secondary biological products; calculation of the value of agricultural indices; to determine agroecosystem pollution by means of body of mathematics. 
The study of the discipline presupposes lectures and practical studies and self-studies of the master degree students.
On the basis of the acquired background a master degree student shall be able to estimate ecological situations taking account of pollutants, analyze and assess the received observation data, work out recommendations on improvement conditions.
The discipline is fully provided with the syllabi, the study guides, the textbooks and tutorials.
In order to control the current and the sustained background tests have been developed, modular control of students’ knowledge of theoretical and skills in practical material, as well as an examination, are carried out.
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 2.2.3.1
	MODULE 2.2.3.2
	MODULE 2.2.3.3

	Systematic Analysis and Methods of Environmental Pollution Modelling
1. Evolution of Natural Systems and Environmental Pollution Modelling 
2. Basic Notions and Stages of Systematic Analysis
3. Methods of Systematic Analysis and Prognostication of Environmental Conditions
4. Modelling the State of Environmental Conditions on the Principles of Self-Organization
5. Modelling Ecological Processes on the Basis of Spline Function Authentication
6. Hierarchical Systems for Environmental Condition Analysis and Making a Decision

	Soil Pollution Modelling 
1. Soil as an Initial Unit for Migration of Pollutants into an Agroecosystem
2. Modelling of Heavy Metal Soil Pollution
3. Modelling of Pesticide Soil Pollution
4. Modelling of Reclamation Process Impact on the Soil
5. Modelling of Radionuclide Soil Contamination
	Modelling of Plant and Animal Product Contamination
1. Modelling of Heavy Metal Migration Processes in the Soil-Vegetable Systems
2. Modelling of Productivity, Environmental Purity and Quality of Crops
3. Modelling of Radionuclide Migration in the «Soil – Plant» System
4. Modelling of Radionuclide Migration in Salix viminalis (Velvet Osier) Plantings at Phytorehabilitation of Contaminated Land in the Chernobyl Zone
5. Modelling of Radionuclide Migration in the «Water – Soil – Plant – Product» System
6. Modelling of Radionuclide Transport in the Agrosphere
7. Modelling of Radionuclide Migration in Food Chains
8. Assessment of Population Exposure to Irradiation Doses due to Water Ways of Radionuclide Migration


125 hours of academic work – 5 credits
III. DISTRIBUTION OF ACADEMIC TIME
	Code
	Lecturer
	Exam (form)
	Навчальний час
	Hours Total
	Credits 

	
	
	
	Lectures
	Practical Studies (Seminars)
	Self Studies
	
	

	2.2.3
	O.L. Zhygailo, PhD (Geogr.), Associate Professor   
	Credit Test
	32
	32
	61
	125
	5


IV. TABLE OF THE DISCIPLINE CONTENTS 

	Theme #
	Description
	Academic Hours

	2.2.3.1
	Systematic Analysis and Methods of Environmental Pollution Modelling
	

	1
	Evolution of Natural Systems and Environmental Pollution Modelling
	1

	2
	Basic Notions and Stages of Systematic Analysis
	1

	3
	Methods of Systematic Analysis and Prognostication of Environmental Conditions
	1

	4
	Modelling the State of Environmental Conditions on the Principles of Self-Organization
	1

	5
	Modelling Ecological Processes on the Basis of Spline Function Authentication
	1

	6
	Hierarchical Systems for Environmental Condition Analysis and Making a Decision
	1

	2.2.3.2
	Soil Pollution Modelling
	

	1
	Soil as an Initial Unit for Migration of Pollutants into an Agroecosystem
	2

	2
	Modelling of Heavy Metal Soil Pollution
	2

	3
	Modelling of Pesticide Soil Pollution
	2

	4
	Modelling of Reclamation Process Impact on the Soil
	2

	5
	Modelling of Radionuclide Soil Contamination
	2

	2.2.3.3
	Modelling of Plant and Animal Product Contamination
	

	1
	Modelling of Heavy Metal Migration Processes in the Soil-Vegetable Systems
	2

	2
	Modelling of Productivity, Environmental Purity and Quality of Crops
	2

	3
	Modelling of Radionuclide Migration in the «Soil – Plant» System
	2

	4
	Modelling of Radionuclide Migration in Salix viminalis (Velvet Osier) Plantings at Phytorehabilitation of Contaminated Land in the Chernobyl Zone
	2

	5
	Modelling of Radionuclide Migration in the «Water – Soil – Plant – Product» System
	2

	6
	Modelling of Radionuclide Transport in the Agrosphere
	2

	7
	Modelling of Radionuclide Migration in Food Chains
	2

	8
	Assessment of Population Exposure to Irradiation Doses due to Water Ways of Radionuclide Migration
	2


V. Practical and Seminar Studies
	Theme #
	Description
	Academic Hours

	1
	Calculation and Assessment of Heavy Metal Agroecosystem Pollution 
	8

	2
	Assessment of Heavy Metal Influence on Human Health
	4

	3
	Assessment of Agrochemical Agent Pollution of the «Soil-Plant» System 
	8

	4
	Environmental and Toxicological Assessment of Radionuclide Pollution of Plant and Animal Products
	6

	5
	Seminar. Dynamic Models of Agroecosystem Pollution
	2

	6
	Seminar. Migration of Heavy Metals and Radionuclides in Soil-and-Plant Cover 
	2

	7
	Seminar. Modelling Agroecosystem Pollution  under Irrigation Conditions 
	2


VI. FORMS OF EXTRA-CURRICULA STUDIES
1. Methods – 30 hours
1. Study of methods for modelling pollution of soils, plant and animal products - 15 hours.
2. Study of methods for assessment of agricultural land and foodstuff pollution - 10 hours.
3. Preparation and fulfillment of home tasks on a topic of choice - 5 hours.
2. Preparation for and writing library-research papers – 16 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. 

V. 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 written examination. Evaluation is carried out using the seven-point system. The results of the examination are announced no later than 2 days upon sitting the examination.
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