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DESCRIPTION OF COURSES

for M.S. programs in Biology
(duration of study – 1 year, required amount of credits – 60, 1 credit equals to 36 hours)
The course proposed is focused on the modern biology scope that is ascertained as the most significant area of study. 

Careers in the biological sciences are available in industry, government organizations, research groups, medical areas, environmental organizations and education. In addition to jobs in traditional areas such as medicine, teaching and research, newer areas of employment such as resource management and development, conservation, molecular biology and biotechnology also continue to develop.

1 year of study (60 credits) provides a wide range of theoretical and practical training in general and special disciplines in biology. The highly qualified staff (professors and doctors) teaches up to date courses using the latest international scientific achievements. Obtained theoretical and practical skills could be applied further for study, research or industry.

Sets of courses proposed are focused on the following topics:
- Courses 1-7 are disciplines of natural-scientific and general-professional education, discover basic biological problems and instruments of the integral understanding of organic world.
- Courses 8-21 are disciplines of professional education, devoted to the detailed study of ecosystems, problems of rational use of natural resources, bases and principles of aquatic culture.

- Courses 22-24 belong to disciplines of practical professional education, devoted to forming of theoretical knowledge and practical experience in research and teaching, skills of independent decision of experimental scientific tasks.

Student could select either courses set close to one of topic or from different topics depending on courses taught at their Home University.

One of the components of the program is the individual performing of research under the guidance of a professor, which finalized by the defense of research project.
	№
	Course

	Description (prerequisite is given in parentheses if necessary)
	Credits

	1. 
	Mechanisms of ontogenesis
	Principles and mechanisms of ontogenesis: genesis of gametes, morphologies and physiology, mechanics of development, postembryonic development. Forming of knowledge on the conceptual strategy of ontogenesis, general principles of embryonic and postembryonic development; consideration of possible methods of management by ontogenesis and modern fundamental and applied tasks of the biology of individual development.


	3.0

	2. 
	Historical development of the biological systems
	Modern systematization of organic world at reflection of its historical development. The hypotheses of origin and development of life on the Earth. Directions of evolution, the roles of basic groups of organisms in the forming of ecosystem. Possibilities and prospects of biology in providing of the humanity existence.
	3.0

	3. 
	Adaptogenesis in the biological systems
	Methods of organisms’ adaptation at various levels of organization from molecular one to ecosystem; interconnection between adaptation and evolution. Methods of estimation of organisms’ adaptation and influencing of various factors. The ontogenetic and genotypical adaptations. Mechanisms of genotypical adaptation from a molecular level to an integral genome; methods of ontogenetic adaptations of organisms: biochemical, physiological, morphological, and behavioral; their mechanisms and ways of realization.


	6.0

	4. 
	Population biology
	Description of basic properties of biological population, its sexual, spatial, genetic, ecological structure; basic dynamic descriptions of a population. Bases of communities management at a population level.


	3.5

	5. 
	Ecotoxicology
	Sources and fate of pollutants in the environment. Characteristics of pollutants. Ecotoxicokinetics. Ecotoxicodynamics. Effects of pollutants on cells, organisms, populations and ecosystems. Bioavailability. Bioaccumulation. Biomagnification. Biomarkers. DNA damage. Acute and Chronic Toxicity. Influence of pollutants on bacteria, fungi, plants and animals. Environmental risk assessment. 
(Ecology, Biochemistry)


	4.0

	6. 
	Ecological monitoring
	Quality information on ecosystem status and trends. Identification of new environmental concerns. Monitoring strategy. Plants and animals responses in the environment under review. Living beings as indicators of the quality of the environment. Early indication of the environmental problems. Ecosystem health in the monitoring.

	3.0

	7. 
	Cytogenetic bases of development of organisms
	Forming of scientific view about the cellular level of natural organization. Reproduction, recombination, changes in functioning of genetic structures of cells. The principles of structure, development, functioning and doing of chromosomes of the eukaryotes. Mechanisms of chromosomal alterations and their role in evolution of genomes. 
(General biology)


	3.5

	8. 
	Biochemistry and physiology of plants immunity


	Phytoimmunology. Physiology and biochemistry of plants after infection by phytopathogens. Physiological-biochemical diagnostics of phytopathology. Plants immunity to infectious diseases. The modern theory of immunity, the main provisions of the immunobiology.

Factors of passive immunity of plants. The role of physiologically active substances, volatile products, alkaloids, phenolic compounds, and essential oils. Role of carbohydrate and protein metabolism on the vulnerability of plants.

Active immunity of plants: hypersensitivity reaction, the role of oxidative processes, protein metabolism, phytoalexins, phagocytosis. Induced causative agent of infection processes. Biosynthesis of phenols and their oxidative transformations.

Acquired immunity (vaccination of plants, chemical immunization, use of fertilizers, the role of microelements, other factors). Plants resistance to phytopathogens.

The response of plants to pests. Factors of immunity of plants to insects - selectivity, antibiotic, impact, endurance.

Methods of creation of resistant varieties. 
(Biochemistry)


	3.0

	9. 
	Modeling of biological processes
	Models in biology. The main characteristics of mathematical simulation. Stages of mathematical models development. Simulation modeling. Evolutionary modeling. Analytical modeling. Factor analysis. Component and cluster analyses. The regression analysis. Planning factorial experiments.
(Basics of mathematics)


	3.0

	10. 
	Physicochemical methods of testing plants and soils


	Methods and equipment of measurement and processing of parameters of ecosystems and environment. Classification of analytical methods of investigations of soils and plants. Classical chemical methods of analysis of soils and plants. Photocolorimetry, polarography and gas chromatography methods. Infrared spectroscopy in the study of organic components of soil. 
Sampling soils and plants. The progress of the experiment.
Mathematical analysis of research results. The correlation analysis. 
(Basics of physics and chemistry)


	4.5

	11. 
	Soil and geobotanical mapping and land management
	The practical use of mapping techniques in geobotany and soil science. Mapping stages and techniques. The scientific profiled and flat-bed mapping. Land evaluation and land management.

	4.5

	12. 
	Biology of lawn-forming plants


	Functional role of the lawns. Types of lawns: ordinary (landscaping), parterre, meadow, Moorish. Sports turf: football field, playgrounds, lawns for the mass games. Ecological and biological characteristics of the decorative and auxiliary lawn-forming herbs (botanical characteristics, durability, frost resistance, drought-resistance, resistance to trampling, decoration, the ability to form a solid and flexible sod etc.). Creating of the lawn. Preparation of the soil and sowing seeds. Technology of watering, fertilizing, mulching, aeration sod, and mowing. Weed control. Diseases and pests of lawns, and its prevention. Wintering lawns. Repair of lawns.

	3.0

	13. 
	Modern problems of hydrobiology
	The conceptual bases of modern hydrobiology as a complex fundamental science, that examines various sides of co-operation between organisms, populations, communities and ecosystems in aquatic environment. Abiotic components of ecosystems. Prognostication of changes in reservoirs under human activity.


	3.0

	14. 
	Protection of water resources
	Peculiarities of water resources of the World ocean, seas, and internal reservoirs. Modern state of bioresources of the World ocean and particular regions, and modern level and prospects of their exploitation. 


	4.5

	15. 
	Bases of hydroecological assessment
	Forming of theoretical knowledge on the prognostic expert estimations of the state of aquatic environment under the economic influence. Training in practical skills of expert conclusion on the environment, and to activity of economic entity and its influence on the surroundings. 


	3.0

	16. 
	Aquatic microbiology 
	Role of microorganisms in the productive processes in reservoirs. Balance and mineralization of natural and anthropogenic organics. Microflora of reservoirs and factors influencing on its composition. Practical training in microbiological supervisions on the state of aquatic environment. Estimation of the sanitary state of reservoirs with bacteriological indices.
(Microbiology)
	4.5

	17. 
	Ichthyotoxicology and examination of fish resources
	Theoretical bases and principles of modern ichthyotoxicological research. Practical training in general diagnostics of fish intoxication. Mechanisms of toxicants influence on fish. Features of metabolism of common and widespread toxicants in fish.
(Ecotoxicology)


	2.0

	18. 
	Aquatic culture
	Theoretical bases of living forages cultivation, technology of breeding of fish, molluscs, crustaceans and marine plants. Methods of growing of pearls Management and breeding of industrial hydrobionts.


	3.0

	19. 
	Nutritive biology of hydrobionts
	Hydrobionts nutrition in natural and artificial conditions, theoretical bases and principles of the rational feeding of fish in the modern fish-farming. Training in feeding of hydrobionts in aquaculture. Forage mixtures and its nutritive value.


	2.0

	20. 
	Artificial reproduction of fish
	Training; theoretical and practical skills of artificial breeding of fish. Reproduction of fish in natural and artificial conditions, mastering of theoretical bases and principles of artificial fish reproduction at the modern fish-farms. 
	4.5

	21. 
	Aquarium biodesign
	Theoretical bases and principles of general design art in aquaculture. Types of the aquarium systems, aquarium fish and plants. Methods of feeding, reproduction and medical treatment of aquarium fish. 

	4.5

	22. 
	Methodology and organization of scientific researches
	Modern international system of units. Basic methods of registration, metrology of research. Physical parameters of the explored systems and its estimation. Systems of automation of research. Methods of research. Methods of registration of scientific data and reporting of experimental data. Modern computer technologies and software for statistical analysis of experimental data. International standards and its use in practical work and research.
	1.5

	23. 
	Methods of education with professional disciplines at higher school
	Forming of theoretical knowledge on the conceptual strategy of teaching of biological disciplines in higher educational establishments. Mastering of the special knowledge in teaching at higher school. Formation of higher professional education, the role of technologies at higher school, organizational forms, facilities and methods of teaching.


	3.0

	24. 
	Assistant practice
	Pedagogical training. Implementation of basic functions of a teacher at high school. Forming of skills of professional teaching.

	6.0

	25. 
	Research project
	Individual laboratory or theoretical work under the supervision of a professor finalized with project defense.

(Amount of credits is subject to discussion during adjustment of plan of education)
	8 - 15
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