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I. PREFACE
State-of-the-art development of almost all sides of human vital activity is impossible without comprehensive control of the state of the environment. It is impossible to plan and implement development of agriculture and industry without the due account of contamination level in the atmosphere, soil and natural waters. Therefore, it is pressing enough to receive timely information on the state of contamination of natural environment. Such information can, to a great extent, be received with the help of living organisms, certain species of plants and animals, bacteria, fungi and lichens. This method is called “bioindication”. 
Rapid development of environmental science in the latest decade contributed to the need to address the pressing issues of today, such as rational use of natural resources, prevention of environmental pollution with industrial wastes and by transport, prevention of the destruction of natural associations, preservation of the gene pool of flora and fauna.
Today it is impossible to plan and implement further development of industry and agriculture without taking into account the existing and the projected pollution of the air, natural water and soil, as well as its impact on human health and welfare, living organisms and ecosystems in general.

The discipline generalizes and forms conceptual-and-categorial, theoretical, methodological apparatus, summarizes information on agrometeorological scientific and practical activity. The syllabus is developed pursuant to the typical «Statute of Organization of Educational Process at Higher Educational Establishments».
The course is aimed at introduction of the concept of biological monitoring as a field of assessment of environmental conditions within the framework of ecological monitoring. 
The study of the discipline is based on students’ acquiring the background on the features of biological monitoring for qualitative and quantitative assessment of the environment. While studying the discipline the students are to familiarize themselves with bioindication methods that make it possible to assess the environment by the state of a biota under natural conditions. Biotesting is an assessment (mainly in laboratory conditions) of the environmental quality by using living organisms.

The discipline is aimed at teaching the methods used for biological indication, characteristics of living bioindicator organisms, their reaction to the impact of pollutants; mechanisms of the influence of contaminants on test objects.

The study of the discipline presupposes lectures and practical studies, self-studies. 
The study of the discipline is based on the background, acquired by the students during the study of such general fundamental disciplines as Physics, Chemistry, Botany, Plant Physiology, Soil Science and Meteorology. Background received as a result of studying the discipline will be used in the studying such profession-oriented disciplines as Agroclimatology, Research Methods in Agrometeorology, Microclimatology etc. The discipline is fully provided with syllabus and tutorials.
On the basis of the acquired background a student shall be able to provide information about the state of the ecosystem as a whole by using methods of bioindication and biotesting, assess the degree of pollution by the change of morphological and physiological characteristics of test objects and make task-oriented use of computers.

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

3.4.3.1
	MODULE

3.4.3.2
	MODULE

3.4.3.3

	Introduction into Bioindication and Biotesting 
Principles of Bioindication 

Methods of Bioindication in Various Environmental Components

Methods of Biotesting in Different Media

National Systems of Monitoring and Control – Application of the Methods of Bioindication and Biotesting in Routine Monitoring


	Pollution of Ecosystems
Bioindication and Biotesting of Polluted Water Resources. Sources of Pollutants

Bioindication and Biotesting of Ecosystems Polluted by Air. Sources of Pollutants

Bioindication and Biotesting of Ecosystems Polluted by Heavy Metals. Sources of Pollutants
	Bioindicators in the Control of Plant Ecosystems
Bioindication and Biotesting of Ecosystems with Polluted Soil Resources

Testing of Toxicity Levels in Plants

Use of Bioindicators in the Monitoring of Plant Ecosystems

Measures to Mitigate the Negative Impact on Plant Ecosystems




75 hours of academic work – 3 credits
III. DISTRIBUTION OF ACADEMIC TIME
	Code
	Lecturer
	Exam (form)
	Training Time
	
Hours Total
	Credits

	
	
	
	Lectures
	Practical Studies (Seminars)
	Self Studies
	
	

	3.4.3        
	S.M. Sviderska,

Associate Professor, PhD (Geogr.)
	Exam (written)
	25
	25


	25
	75
	3,0


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

	3.4.3.1.
	Introduction into Bioindication and Biotesting 
	

	1
	Principles of Bioindication 
	1

	2
	Methods of Bioindication in Various Environmental Components
	2

	3
	Methods of Biotesting in Different Media
	2

	4
	National Systems of Monitoring and Control – Application of the Methods of Bioindication and Biotesting in Routine Monitoring
	3

	3.4.3.2.
	Pollution of Ecosystems
	

	1
	Bioindication and Biotesting of Polluted Water Resources. Sources of Pollutants
	3

	2
	Bioindication and Biotesting of Ecosystems Polluted by Air. Sources of Pollutants
	4

	3
	Bioindication and Biotesting of Ecosystems Polluted by Heavy Metals. Sources of Pollutants
	3

	3.4.3.3
	Bioindicators in the Control of Plant Ecosystems
	

	1
	Bioindication and Biotesting of Ecosystems with Polluted Soil Resources
	2

	2
	Testing of Toxicity Levels in Plants
	2

	3
	Use of Bioindicators in the Monitoring of Plant Ecosystems
	2

	4
	Measures to Mitigate the Negative Impact on Plant Ecosystems
	1


V. Practical and Seminar Studies
	Theme #
	Description
	Academic Hours

	1
	Influence of Air Pollution on Crops, Radish, Sunflower, Corn etc.
	2

	2
	Influence of Nitrogen Oxides on Yield, Their Control, Morphological and Biological Changes
	2

	3
	Influence of Pesticides on Crops, Their Control, and Morphological and Biological Changes
	4

	4
	Influence of Acid Rain on Yield, Their Control, Morphological and Biological Changes
	4

	5
	Influence of Exhaust Gases on Yield, Their Control, Morphological and Biological Changes
	5

	6
	Seminars. Discussion of the Data Being Analyzed, Results and Information
	4

	7
	Seminars. Making Reports on the Results Being Received
	4


VI. FORMS OF EXTRA-CURRICULA STUDIES

1. Methods - 4 hours

1. Methods of biotesting for assessment of environmental impacts of pollutants on different plants - 1 hour.

2. Preparation of the experiment on revealing influence of various pollutants on different types of soil, taken by students from various agroecosystems - 1 hour.

3. Preparation and fulfillment of home tasks on a topic of choice - 2 hours.

2. Preparation for and writing library-research papers – 6 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 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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