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1 | Course Title Agricultural Microbiology

2 | Year S)

3 | Academic Semes- | 9
ter

4 | Number of credints | 2

5 | Lecturer Doctor of Biological Sciences Aleschenkova Zinaida Mikhailovna

6 | Goal Assimilation of knowledge about microorganisms possessing economically valu-

able properties; mechanisms for stimulating their growth and development of
crops; composition and structure of microbial communities of the soil, which play
an important role in the formation of its fertility; the main directions of using mi-
crobial drugs in agricultural production.

7 | Prerequisites Microbiology, Systematics of microorganisms

8 | Course Description | The role of agricultural microbiology in solving practical problems of agricultural
from Program | production. Microorganisms of the soil and their communities. Microbial soil-
Guide fertilizing preparations and their role in nutrition of plants and increase of soil fer-

tility. Growth-stimulating microbial preparations on the basis of associative nitro-
gen fixing and phosphate-solubilizing bacteria. Epiphytic and endophytic micro-
organisms, their influence on the growth and development of agricultural crops.
Microbial preparations for combating diseases and pests of agricultural plants.
Microbial transformation of plant raw materials.

9 | Recommended 1.Emues, B. T. CenbCKOXO3SHCTBCHHAS MHKPOOUOJIOTHS : YU4eOHUK I aKaje-
Textbooks (in Rus- | mudeckoro 6akanaBpuata / B. T. Emues, E. H. Mumyctun. — M. : U3narensb-
sian) crBo FOpaiit, 2017. — 205 c.

2.3Barunnes, J. I'. buonorus nous : yue6Huk /g By30B / JI. I'. 3Bsrunues, U. I1.
babwesa, I'. M. 3enoBa. - 3-¢ u3., ucnp. u jnom., M.:M3a-so MI'Y, 2005. - 445c.
2. Rangaswami, G. Agricultural Microbiology / G. Rangaswami, D. J. Bagyaraj.
— PHI Learning Pvt.Ltd. New Delhi. — 2007. — 440p.

3. Subba Rao N.S. Advances in Agricultural Microbiology. — Publisher by Else-
vier. — 2016. — 726 p.

10 | Methods active, interactive, verbal, visual, problematic

11 | Language Russian

12 | Student evaluation | - protection of individual tasks in the performance of laboratory work;

- testing;
- oral polls

13 | Final examination | credit




1 | The discipline Agroecology
2 | Year of study 2
3 | Semester 4
4 | Number of credits 1
5 | Name of lecturer doctor of biological sciences, professor
Kulikov Yaroslav Konstantinovich
6 | Learning objectives | Creation of an idea about the nature protection system in agriculture, about the
competent combination of scientific and technological progress achievements
with resource-saving principles in the organization and implementation of vari-
ous types of production activities in the agro-industrial complex
7 | Prerequisites General ecology; plant growing
8 | Contents of the dis- | Introduction. Agricultural ecosystems. Ecological problems of agricultural pro-
cipline duction. Agroecological monitoring. Optimization of agro landscapes and or-
ganization of sustainable agroecosystems.
9 | Recommended liter- | 1. Chernikov VA, Aleksakhin RM, Golubev A.V. and others. Agroecology. -
ature M: Kolos, 2000
2. Gudkov I.N. Fundamentals of general and agricultural radiobiology. - Kiev:
USHA, 1991
3. Dobrovolsky GV, Nikitin EF. Ecological functions of soils. - Moscow: MSU,
1993
10 | Teaching Methods A problematic, visual, method of forming the personal significance of
knowledge
11 | Language learning Russian
12 | Conditions (re- | Tests
quirements), current
control
13 | Form of current cer- | credit

tification




1 | Name of disciplines | Algology and mycology
2 | Course of Study 1
3 | Semester of training | 1
4 | Amount of credits 4
5 | FULL NAME | Ph. D. in Botany and Mycology, Associated professor, KHRAMTSOV Alexan-
lecturer der K.
6 | Objectives of study- | To form the integral system of knowledge about algae, fungi, pseudofungi and
ing the discipline lichens taking into account modern scientific achievements.
7 | Prerequisites
8 | Contents of the | Short essay of development of algology and mycology. Modern classification of
discipline algae, fungi, pseudofungi and lichens. Algae as set of several independent de-
partments of photosynthesizing thalline organisms (Cyanophyta, Euglenophyta,
Dinophyta, Cryptophyta, Crysophyta, Bacillariophyta, Xanthophyta, Phae-
ophyta, Rhodophyta, Chlorophyta, Charophyta). Structure of thallus and cage,
reproduction, life cycles, ecological groups of algae. A general description of
fungi and pseudofungi: vegetative body, cage, reproduction, cycles of develop-
ment, ecological groups, origin. Slime fungi. Oomycota, Chytridiomycota, Zy-
gomycota, Ascomycota, Basidiomycota. Anamorphic, imperfect, or mitosporic
fungi. Lichens, or lichenized fungi. Role of algae, fungi, pseudofungi and li-
chens in nature and their human use.
9 | Literature 1. Algology and mycology / A. S. Shukanov [, etc.]. — Minsk: BSU, 2009. (in
Recommended Russian)
2. Botany: the Rate algology and mycology: the Textbook / Under edition J. T.
Djakov. — M.: Publishing house of the Moscow State University, 2007. (in Rus-
sian)
3. Lemeza N. A. Algology and mycology. A practical work: studies. The manu-
al. — Minsk: Vysh. schkola, 2008. (in Russian)
10 | Teaching Methods | Explanatory-illustrative, reproductive, heuristic.
11 | Language of | Russian
instruction
12 | Conditions Self-managed work
(requirements),
current control
13 | Form of current | Exam

certification

10




1 | The name of the dis- | Analysis and quality control of medicines
cipline
2 | The course of the |3
study
3 | Semester of training | 5
4 | The amount of credits | 1,5
5 | Full name of the lec- | Alekseev Nikolay Alexandrovich PhD;
turer CORIK Elena Olegovna PhD, Associate Professor
6 | The objectives of the | Obtaining new and systematizing previous knowledge with regard to standard-
discipline studying ization, methods of analysis and testing of medicines.
7 | The prerequisites Organic chemistry, biochemistry, analytical chemistry.
8 | Contents of the | Physical properties of medicinal substances. Quality control of medicines.
discipline Sampling and sample preparation. Methods of analytical chemistry used in the
analysis of drugs. Methods of analytical biochemistry, used for analysis of
drugs. Validation of methodologies
9 | Literature 1. Pharmaceutical analysis of medicines. Ed. Shapovalova VA Kharkov: IMP
recommended «Rubicony, 1995. 400 p.
2. Polyudek-Fabini R., Beirich T. Organic Analysis: Guidance on the Analysis
of Organic Compounds, Including Drugs. Trans. with him. L .: Chemistry,
1981. 622 p.
3. Ovchinnikov Yu.A. Bioorganic chemistry. M .: Enlightenment. 1987. 815 p.
4. Belikov V.G. Pharmaceutical chemistry. M .. Medicine, 1985. 768 p.
5. Pogodina L.I. Analysis of multicomponent dosage forms. Mn .: Higher
School, 1985. 240 p.
6. Maksyutina N.P. Methods of drug analysis. Kiev .: Health, 1984. 224 p.
(in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes;
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | credit

certification

11




1 | The name of the | Analytical Biochemistry
discipline
2 | The course of the |4
study
3 | Semester of training | 7
4 | The amount of |3
credits
5 | Full name of the lec- | Korik Elena PhD, assistant professor
turer
6 | The objectives of | to form students understanding of the principles, conditions of applicability and
the discipline study- | limitations in the use of methods for qualitative, quantitative and structural anal-
ing ysis of biologically significant chemical compounds in biological samples and
the ability to adequately choose the necessary approaches for solving specific
problems in biochemical analysis
7 | The prerequisites Metabolic biochemistry, structural biochemistry, physical and chemical methods
of analysis
8 | Contents of the | Biometric methods in biochemical analysis.
discipline Metrological bases of analytical biochemistry. General laboratory methods in
biochemical analysis. Physicochemical methods in biochemical analysis. Com-
prehensive use of analytical approaches in biochemical analysis. Preparation and
preparation of biological samples. Evaluation of the results of biochemical anal-
ysis
9 | Literature 1. Blokhin A.V. The theory of experiment. Lecture course. In 2 parts.
recommended Minsk, 2002-2003. (in Russian)
2. High-performance liquid chromatography in biochemistry. Ed. A.
Henshnen and others. Moscow: Mir, 1988. 622 p. (in Russian)
3. Garmash AV, Sorokina NM Metrological bases of analytical chemistry.
(in Russian)
4. Drago R. Physical Methods in Chemistry. In 2 vols. Moscow: Mir, 1981.
(in Russian)
5. Kamyshnikov VS Reference book on clinical and biochemical research
and laboratory diagnostics. Moscow: MEDpress-Inform, 2004. 920 p. (in Rus-
sian)
6. Kunze U., Schwedt G. Fundamentals of qualitative and quantitative
analysis. Moscow: Mir, 1997. 424 p. (in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes;
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | Exam

certification

12




1 | The name of the | Animal Population Ecology
discipline
2 | The course of the |3
study
3 | Semester of training | 6
4 | The amount of |25
credits
5 | Full name of the lec- | PhD, Associate Professor O.Yu. Kruglova
turer
6 | The objectives of | The course «Animal Population Ecology» is based on data of zoology of Inver-
the discipline tebrates and Vertebrates, ecology and other biological courses. The aim of the
studying course is give students' knowledge about the population approach in the animal
ecology.
7 | The prerequisites Zoology
8 | Contents of the dis- | Characteristics of natural populations. Structure of populations. Age structure of
cipline the population. The sex structure of populations. Spatial structure of populations.
Ethological structure of populations. Ecological structure of populations. Genet-
ic structure of populations. Population phenetics. Isolation and connectivity be-
tween populations. Relationships between populations.
9 | Literature 1. buron M. Okonorus. Ocobu, nonynsauuu U coodmectsa / M. buron, JIx.
recommended  (in | Xapnep, K. Tayucena. M.: Mup, 1989. T. 1.
Russian) 2. I'mnsapos A.M. [lonynauuronnas sxkosorus. M.: U3a-so MI'Y, 1990.
3. 'ankoBckas ['.A. OcHoBbI ONMyNIALMOHHON 3K0sIoruu. MuHck: Jlekcuc, 2001.
4. Onym O. Dkonorus. M.: Mup, 1986. T. 2.
5. Sl6mokoB A.B. Ilonynsiunonnas 6uosorusi. M.: Beicmias mikona, 1987.
10 | Teaching methods Active, interactive, verbal, problematic, visual
11 | Language of instruc- | Russian
tion
12 | Conditions Testing, oral survey, preparation of abstracts
(requirements),
routine control
13 | The form of current | Exam

certification

13




Course Title

Applied aspects of immunology

Year

4

Academic Semester

8

Number of credints

3,5

Gl IWIN -

Lecturer

Candidate of Chemical Sciences (=PhD)
Gerlovsky Denis Olegovich

(o]

Goal

Training of students of methodology of obtaining fundamental knowledge and
the solution of applied tasks, using an arsenal of immunological approaches and
methods and also to use of the gained theoretical knowledge in further practical
activities.

Prerequisites

Immunology, human physiology, Phytopathogenic microorganisms

Course Description
from Program Guide

Introduction.

Properties of antigens and antibodies.

Receiving and application poliklonalnykh of antibodies

Receiving and application poliklonalnykh of antibodies

Receiving monoclonal antibodies: gibridomny technology.

Engineering of antibodies.

Methods on the basis of antibodies

Types of serological reactions and their use. Qualitative and quantitative analy-
sis of antigens (antibodies).

The tags used in the immunoanalysis, ways of introduction of tags to molecules
of antibodies (antigens).

Immunochemical methods of a research in clinical laboratory practice. Radio
immunological methods. IRMA and RIA.

Immunofermental analysis (IFA (ELISA)). EL-JSpot. Vestern-blot. Immuno-
fluorimetrichesky analysis. Flowing tsitoflyuorimetriya. Biotechnology of im-
muno-magnetic sorbents.

Immunochemistry in experimental biology

The immunological approaches and methods applied in medicine
Immunodiagnostics.

Immunoprevention.

Immunotherapy.

Recommended
Textbooks (in Rus-
sian)

Oxyn 'azutr HanoO6noTexHonorus: HeOObSITHbIE IEPCIEKTUBHI pa3BUTHS / ['azut
Oxyn. [Tepeson ¢ anrn. — A.E. ConoBuenko, 2011.

OrypuoB A.H. Beenenue B MonekynspHyto 6uorexHosnoruto / A.H. Orypuos. -
X.: HTY "XIIN1", 2008.

10

Methods

Active, interactive, verbal, problem and evident methods

11

Language

Russian

12

Student evaluation

- preparation of the essay;
- testing.

13

Final examination

examination

14




1 |Name of  the|Applied genomics
discipline
2 |Course of Study 4
3 |Semester of training |8
4 |Amount of credits |1,5
5 |lecturer FULL |Candidate of Biological Sciences, Associate Professor
NAME LAGONENKO Alexander Leonidovich
6 |Objectives of study-|Studying of modern problems of system biology and functional genomics, and also
ing the discipline methods of bioinformatics actively used for the decision of these problems.
7 |Prerequisites Genomics; molecular biology
8 |Contents of the|History of the development of genomic research. Modern approaches to DNA se-
discipline quencing, their advantages and disadvantages. Functional genomics and proteomics.
Molecular databases. Evolution of genomes. Mechanisms of genomic rearrange-
ments, increase and decrease in the size of genomes. Families of homologous genes.
Molecular phylogeny. Synthetic genomics. Organization of genomes of pro and eu-
karyotes. Organization of the genomes of mitochondria and plastids. Annotation of
genomic sequences. Computer analysis of DNA and protein sequences.
9 |Recommended 1. Ilonos B.B. I'eHoMuKa ¢ MOJIEKYyJIsIpHO-TeHeTHYeCKUMHU ocHOoBamu / B.B. ITomos.-
literature M.: Kamwxusii goM “JIMBPOKOM”, 2009. — 304 c.
2. Jleck A. Benenue B ouonndopmaruxy. / A. Jleck; nep. ¢ anri. — M.: BUHOM.
JlabopaTopnsbie 3Hanus1, 2009. — 318 ¢
10| Teaching Methods |Comparative, problematic, dialog-heuristic, visual
11|Language of|Russian
instruction
12|Conditions - Preparation of essays;
(requirements), - preparation of the report on the genomic sequence annotation
current control
13|Form of current|credit
certification

15




1 | Name of disciplines | Applied mycology
2 | Course of Study 3
3 | Semester of training | 6
4 | Amount of credits 2,5
5 | FULL NAME | Ph. D. in Botany and Mycology, Associated professor, KHRAMTSOV Alexan-
lecturer der K.
6 | Objectives of study- | To form the integral system of knowledge about the role of fungi and pseudo-
ing the discipline fungi in human life, and possibilities and prospects of their practical use.
7 | Prerequisites Algology and mycology. Microbiology. Phytophysiology.
8 | Contents of the | Fungi and Pseudofungi as producers of poisonous substances, causative agents
discipline of plants, fungi, animals and human illnesses. Fungi- biodestructors. Edible
mushrooms and their cultivation. Recyclization. Prospects of the use of mush-
rooms in bioenergetics. Fungi in biotechnology. Using of fungi in bread and
cheese production. Biological basics of making alcohol products. Tea, rice and
milk fungi: their nature and use. Organic acids, amino acids and albumen, en-
zymes, vitamins. growthsubstances, hormones, medicinal substances from fungi.
Fungi in agroculture (mycorrhiza, biocontrol of weeds, wreckers and causative
agents of plants illnesses based on phyto - and zoopathogenic, mycophilous, car-
nivorous fungi). Fungi in bioremediation. Fungi as model objects in biology.
Applied aspects of study of lichens (lichened fungi).
9 | Literature 1. Kuznetsov A.F. Veterinarnaya mikologiya. — SPb.: 1zd-vo «Lany», 2001. (in
Recommended Russian)
2. Meditsinskaya mikologiya s osnovami mikotoksikologii. Uchebnik dlya vyis-
shih uchebnyih zavedeniy / D.V. Leontev [i dr.]; pod red. D.V. Leonteva, A.G.
Serbina. — Harkov, 2010. (in Russian)
3. Fundamentalnyie osnovyi mikologii i sozdanie lekarstvennyih preparatov iz
mitselialnyih gribov / E.P. Feofilova [i dr.]. — M.: Natsionalnaya akademiya
mikologii, 2013. (in Russian)
10 | Teaching Methods | Explanatory-illustrative, reproductive, heuristic, research.
11 | Language of | Russian
instruction
12 | Conditions Self-managed work
(requirements),
current control
13 | Form of current | Exam

certification

16




1 | The name of the dis- | Biochemical and molecular biological assessment of food and drug safety
cipline
2 | The course of the |4
study
3 | Semester of training 7
4 | The amount of credits | 2,5
5 | Full name of the lec- | KUKULIANSKAYA Tatsiana Aleksandrovna PhD, associate professor
turer
6 | The objectives of the | Form a complete system of knowledge about the methodology for assessing
discipline studying the chemical and biological safety of food products and the toxicity of medi-
cines.
7 | The prerequisites Metabolic biochemistry. Medical biochemistry.
8 | Contents of the | Chemical contamination of food (PP). Methods for the detection of xenobiot-
discipline ics in PP. Methods for assessing the genotoxic effect of chemicals contained in
PP. Evaluation of safety of PP obtained using recombinant microorganisms.
Characteristics of the toxic effect of drugs (LS). Toxicity assessment of drugs.
Methods for evaluating the toxicity of drugs in vivo. Biomodels in drug toxi-
cology. Alternative methods for assessing the toxicity of drugs.
9 | Literature 1. Donchenko, L.V. Food Safety / L.V. Donchenko, V.D. Nadykta. - Moscow:
recommended DeLiPrint, 2007. - 540 p.
2. Karkishchenko, N.N. Classical and alternative models in drug toxicology /
N.N. Karkishchenko. - Biomedicine. - 2004, No. 4, p. 5 - 23.
3. Krasovsky, G.N. Extrapolation of toxicological data from animals to
humans / G.N. Krasovsky, Yu.A. Rakhmanin, N.A. Egorova. - M .: Medicine,
2009. 208 with.
4. Kutsenko, S.A. Fundamentals of Toxicology / S.A. Kutsenko. - SPb .:
Science, 2002. - 396 p.
(in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions -preparation of abstracts,
(requirements), - oral surveys,
routine control -protection of individual tasks in the performance of laboratory work,
written tests on specific topics of the course
13 | The form of current | exam

certification

17




1 | Name of the | Bases of Biology and Human Physiology
discipline
2 | Course of Study | 2
3 | Semester 3
4 | Amount of | 2
credits
5 | Lecturer Kazakevich Victor Bernhardovich
6 | Objectives of the | The objective is to give students an idea of the physiology of cell and functional
discipline systems of the human body. Since this course is read for future specialists in the
chemistry of medicines, much attention is paid to the consideration of the most im-
portant systems of the human body as objects of pharmacological action.
7 | Prerequisites Human and animals physiology
8 | Content of the | Introduction. The physiology of the cell. Neuromuscular physiology. Bases of the
discipline regulation of functions. Physiology of the blood and immune system. Physiology of
the cardiovascular system. Physiology of metabolism.
9 | Recommended 1. OpnoB P.C., Hoznpaue A.Jl. Hopmanbnast dusuonorus. / «['otap-Menuay,
literature 2005.
2. llImunr P., Tesc I'., ®usnonorus yenoseka / «Mup», B 3 Tomax, 2005.
10 | Teaching When reading the course, technical training tools are used to demonstrate the
Methods presentations. The theoretical bases of the course are consolidated on practical les-
sons.
11 | Language Russian
12 | Conditions and | control of self-directed work
control
13 | Form of current | credit

certification

18




1 | Name of disciplines | Basic Cellular Physiology
2 | Course of Study 4
3 | Semester of training | 8
4 | Amount of credits 3,5
5 | FULL NAME | Kostyuk V.A.
lecturer
6 | Objectives of study- | To give the basis for modern knowledge about bioenergetics, signaling and free
ing the discipline radical processes occurring at the cell level and individual intracellular structures.
7 | Prerequisites Physics, chemistry, cytology and histology, physiology, biochemistry, biophys-
ics, molecular biology.
8 | Contents of the | Molecular organization and physiological functions of intracellular structures.
discipline General principles of cellular and intracellular signaling. Signal molecules, recep-
tion and intracellular transduction of biosignals. Bioradicals and their role in the
physiology and pathophysiology of cells. Aging and cell death.
9 | Recommended Kocriok B.A. OcHoBbl kiieTounoi ¢usuonoruu. Kype nekuumit. Munck: BI'Y,
Textbooks (in Rus- | 2016.
sian) buopagukanst u  OumoanTHokcumaHTel:  Monorpadus. B.A.  Kocrtiok,
A W.Iloranmosuu. — MH.: BI'Y, 2004. — 174c.
Hepsoun J1.I. ®dynkumonansHass mopdomnorus knerku / J.I'. depsioun. — M.:
KV, 2005.
10 | Teaching Methods Problematic, dialog-heuristic, search-research, reproductive (laboratory studies).
11 | Language of instruc- | Russian.
tion
12 | Conditions Methods of oral, written and laboratory-practical control
(requirements),
current control
13| Form of current | Exam.

certification

19




1 | Course Title Basics of Biotechnology

2 | Year 4

3 | Academic Semester | 8

4 | Number of credints | 2,5

5 | Lecturer Doctor of biological sciences, professor of the department of microbiology
Prokulevich V. A.

6 | Goal The goal of the course is to develop students' ideas about the main methodologi-
cal principles, achievements and prospects for the development of biotechnology,
problems solved by it, the characteristics of the biological objects used, the
methods of their creation, and the technological approaches to obtaining targeted
products.

7 | Prerequisites «Microbiology», «Genetic», « Molecular biology», «Chemistry».

8 | Course Description | Practical tasks of biotechnology in the field of energy, medicine, agriculture,
from Program | food industry. Objects of biotechnology, requirements for their application, prin-
Guide ciples of selection. Requirements for producers used in biotechnology produc-

tion. Fundamentals of molecular biotechnology. Genetic engineering and tech-
nology of recombinant DNA. Tools of genetic engineering. Characteristics and
features of vector molecules. Vector systems used for cloning in cells of prokar-
yotes and eukaryotes. Raw materials base of biotechnology. The role of envi-
ronmental factors. Stages of biotechnological production. The device of bioreac-
tors. Fermentation technologies: periodic, continuous. The final stages of obtain-
ing the desired product. Immobilized cells and enzymes, the advantages of their
use, ways of immobilization. Preparation and application of callus and suspen-
sion cultures of cells of higher plants. Cultivation of cells and tissues of animals.
Reception of transgenic organisms. Advances in biotechnology.

9 | Recommended 1. Ecoposa T. A. OcHoBBI OuoTexHONMOTHH: YueO. [TocoOue ist BhICIINX Te1aro-
Textbooks (in Rus- | rudeckux yueOHbix 3aBenenuii / T. A. Eroposa, C. M. Kiynosa, E. A. XKuByxu-
sian) Ha. — M.: U3x. Llentp «Akanemus», 2008.

2. Esmywenxos A. H. Beenenue B OnoTexHooruro: kKypc Jyieknuit/ A. H. EBty-
menkoB, FO. K. ®omuues. — Mu.: BI'Y, 2004.

3. XKenoarxosa P. A. OCHOBBI OMOTEXHOJIOTUU: MeToINnYecKue yKa3aHus K Jabo-
PaTOpHBIM 3aHATUSAM JUI CTYJIEHTOB Ouosorndyeckoro ¢akynabrera / P.A. XKen-
nmakoBa, B.E. Mamun, E.1. Urnarenko, FO. B. CenesneBa. — Munck: bI'Y, 2009.
—48 c.

10 | Methods Problematic, visual methods, heuristic dialogue

11 | Language Russian

12 | Student evaluation | - training of seminars; preparation of abstracts;

- writing tests

13 | Final examination Credit

20




1 | The name of the | Basics of computer science in biology
discipline
2 | The course of the |1
study
3 | Semester of training | 2
4 | The amount of |45
credits
5 | Full name of the | Doctor of Biological Sciences, Professor S.V. Buga
lecturer
6 | The objectives of | The purpose of teaching this discipline «Basics of computer science in biology»
the discipline is the formation of a holistic view of information, the specifics of information
studying processes in biological and ecological systems, the development of experience in
applying information approaches to the analysis of biological objects, processes
and systems, the implementation of scientific and information activities, the ef-
fective use of modern information technologies in professional activities in the
field of biology and ecology. Teaching the course is largely based on the use of
modern computer technology and software.
7 | The prerequisites Computer science in biology
8 | Contents of the dis- | Introduction to informational biology. Information and information processes.
cipline Information technology. Scientific and information activities in biology and
ecology. Information-based approaches to the analysis of biological and ecologi-
cal processes and systems. Computer biology. Information technologies of data
analysis and documentation of biological and ecological research results.
9 | Literature 1. bByra C.B. UudopmaninoHHbie TEXHOJIOTHH B padote ¢ TekcTtoM. Munck: BI'Y,
recommended  (in | 2005.
Russian) 2. byra C.B. I[loaroroBka u ogopmieHne KBaTU(PUKAUOHHBIX paboT. MUHCK:
bI'Y, 2010.
3. byra C.B. Hcnonb3oBanue pacmupenus Zotero 6payzepa Mozilla Firefox ans
AKKyMYJILIMM U MIpeJCTaBIeHUs] HaydyHoW Oubmmorpaduueckoil nupopmanuu /
C. B. byra, T. B. lllenenosa. Munck: BI'Y, 2011.
4. Kamenckas M.A. Unpopmanmonnast Ouonorus. M.: Academia, 2006.
5. Caytkun @.B. Mcnone3oBaHHe MPOTpaMMHBIX CPEACTB aHajIM3a LU(POBBIX
M300paXeHUM AJI1 ONpEeNeeHUs] Pa3MEPHBIX XapaKTEPUCTUK OMOIOTMYECKUX
00BekTOB. Muuck: BI'Y, 2013.
6. CaxBoH B.B. OcHOBBI HCIIONB30BaHMSI CUCTEMBI yIpaBieHUs: Onbauorpadu-
yeckoii nHpopmanueir EndNote. Munck: bI'Y, 2013.
10 | Teaching methods | Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing, oral survey, preparation of abstracts
(requirements),
routine control
13 | The form of current | Exam

certification
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1 | The name of the dis- | Basics of Toxicology
cipline
2 | The course of the |5
study
3 | Semester of training | 9
4 | The amount of|3
credits
5 | Full name of the lec- | KUKULIANSKAY A Tatsiana Aleksandrovna PhD, associate professor
turer
6 | The objectives of the | Studying the theoretical bases of toxic effects of chemicals, toxicodynamics and
discipline studying toxicokinetics, as well as methodological principles for assessing the toxicity of
xenobiotics.
7 | The prerequisites Metabolic biochemistry. Bioneorganic chemistry.
8 | Contents of the | Characteristics of toxicity of substances. Toxicodynamics. Mechanisms of toxic
discipline effects of substances. Toxicometry. Dependence of "dose-effect” in toxicology.
Toxicokinetic regularities. Factors affecting the toxicity of xenobiotics. Special
types of toxic effect. Antidotes .
9 | Literature 1. Kutsenko, S.A. Osnovy toksikologii / S.A. Kutsenko. — SPb.: Nauka, 2002. —
recommended 396 p.
2. Obshchaya toksikologiya / pod red. B.A.Kurlyadskogo, V.A.Filova. — M.:
Meditsina, 2002. — 608 p.
3. Tarasov, A.V. Osnovy toksikologii / A.V. Tarasov, T.V. Smirnova. — M. :
Marshrut, 2006. — 160 p.
(in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions -preparation of abstracts,
(requirements), - oral surveys,
routine control -protection of individual tasks in the performance of laboratory work,
written tests on specific topics of the course
13 | The form of current | credit

certification
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1 | Name of disciplines | Basis of Developmental Biology
2 | Course of Study 3-d year, full-time department
3 | Semester of training | 6
4 | Amount of credits 2,0
5 | FULL NAME | Sidorov A.V., Maslova G.T.
lecturer
6 | Objectives of study- | To form a complete system of knowledge about the animal embryonic develop-
ing the discipline ment and its cellular, molecular and genetic mechanisms
7 | Prerequisites Human anatomy. Cytology and histology. Zoology. Biochemistry. Human and
Animal Physiology. Genetics.
8 | Contents of the | Introduction. Structure and development of germ cells. Fertilization. Cleavage.
discipline Gastrulation. Neurulation. A brief review of early embryonic development of
various classes of invertebrates and vertebrates: Echinoderms, Lancelet, Am-
phibians, Aves, Mammals, peculiarities of Human embryonic development.
Formation of organs and tissues (organogenesis). Molecular and genetic mecha-
nisms of ontogenesis.
9 Maslova, G.T., Sidorov A.V. Basis of developmental biology. Minsk: BSU,
2013;
Maslova, G.T., Sidorov A.V. A brief atlas on the biology of individual develop-
ment: Minsk BSU, 2008;
Sidorov A.V. et al. Fundamentals of Developmental Biology. Workshop. Minsk,
BSU, 2016
Dondua A.K. Developmental biology. T. 1, 2. St. Petersburg: Publishing House
of St. Petersburg State University, 2005.
Gilbert S. Developmental biology. 9" Ed. 2009.
10 | Teaching Methods Problematic, dialog-heuristic, visual, search-research, reproductive
11 | Language of instruc- | Russian
tion
12 | Conditions Preparation of abstracts, testing, fulfillment of control tasks and solution of situ-
(requirements), ational tasks, managed independent work of students (USR)
current control
13| Form of current | credit

certification
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1 | The name of the | Biochemical basis of immunity
discipline
2 | The course of the |5
study
3 | Semester of training | 9
4 | The amount of|25
credits
5 | Full name of the | Yauhen Bandaruk
lecturer
6 | The objectives of | Learning of molecular mechanisms underlying the functions of immune system,
the discipline study- | forming the understanding of applicability of main physical-chemical regulari-
ing ties to functions of immune system.
7 | The prerequisites Biochemistry, Immunology, Molecular biology.
8 | Contents of the | Structure-functional organization of antigens and antibodies. Mechanisms of
discipline forming of antibodies diversity. Processing and presentation of antigen. Molecu-
lar regulators of the immune system functions. Cellular signaling pathways in
the cells of immune system. Molecular mechanisms of histocompatibility, in-
flammation, hypersensitivity, immunodeficiency, autoimmunity, antitumor pro-
tection. Principles of production and application of monoclonal antibodies.
9 | Literature 1. SApunun A.A. Ummynonorus / A.A. Spunun. M.: TEOTAP-Menua, 2010
recommended 2. William E. Paul. Fundamental Immunology. Seventh edition. LIP-
PINCOTT WILLIAMS & WILKINS 2013.
3. Peter J. Delves, Seamus J. Martin, Dennis R. Burton, Ivan M. Roitt -
Roitt’s Essential Immunology (12th ed.) — 2011. Wiley-Blackwell.
4. Abul K. Abbas, Andrew H. Lichtman, Shiv Pillai - Cellular and molecu-
lar immunology — 2012. Elsevier.
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - the preparation of abstracts,
(requirements), - 1 tests,
routine control - the preparation of presentation for the workshops
13 | The form of current | credit

certification
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1 | The name of the | Biochemical ecology and monitoring of the environment
discipline
2 | The course of the |5
study
3 | Semester of training | 9
4 | The amount of |25
credits
5 | Full name of the lec- | Candidate of Biology, associate professor ORYOL Natalia Mikhaelovna
turer
6 | The objectives of | Development by students of theoretical bases of biochemical mechanisms of in-
the discipline study- | teractions of organisms in natural ecosystems; opportunities of ekologo-
ing biochemical monitoring, its value in the solution of theoretical and applied ques-
tions of assessment of quality of the environment, conservation and rational en-
vironmental management.
7 | The prerequisites Structural biochemistry, metabolic biochemistry, functional biochemistry, en-
zymology
8 | Contents of the | Biochemical mechanisms of interactions in natural ecosystems; intraspecific and
discipline trans-species interactions by means of hemoregulyator; ecological danger of en-
vironmental pollution by chemicals; ekologo-biochemical monitoring, value,
scope, solvable tasks.
9 | Literature 1. Matasova L.V. Biochemical ecology: Manual of. L.V. of Matasov, L.N.
recommended Hitsov, T.N. Popov. - Voronezh: VSU publishing house, 2003. - 63 pages.
2. Salovarova V. P. Introduction to biochemical ecology: studies. grant / Accu-
sative of Salovarov, A.A. Pristavk, O.A. Bersenev. — Irkutsk: Irkut publishing
house. state. Un-ta, 2007. — 159 pages.
3. Ostroumov S.A. Introduction to biochemical ecology. / S.A. Ostroumov lzd-
vo Moskovskogo un-that, 1986.
4. Telitchenko M.M. Introduction to problems of biochemical ecology: Biotech-
nology, agriculture, protection of the environment / M.M. Telitchenko, S.A. Os-
troumov Publishing house M.: Science, 1990.
5. Harborn J. Introduction to ecological biochemistry./J. Harborn M.: World,
1985.
10 | Teaching methods Explanatory and illustrative, research, dialogue and heuristic, problem
11 | Language of | Russian
instruction
12 | Conditions - written examination,
(requirements), - oral polls on laboratory researches,
routine control - preparation of the report on results of a practical work
13 | The form of current | credit

certification
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1 | Name of the disci- | Biochemistry and Physiology of Microorganisms
pline
2 | Course 4
3 | Semester of training | 8
4 | Amount of credits 2
5 | Full name of the lec- | Candidate of Biological Sciences, Associate Professor
turer Miamin Vladislav Evgen’evich
6 | Objectives of the | Obtaining students a systematic knowledge of the basic microbiological and
study of the disci- | physiological-biochemical methods of studying microorganisms with their sub-
pline sequent use for solving problems of an applied and fundamental nature. Form-
ing students practical skills in working with microorganisms.
7 | Prerequisites Structural organization of microorganism cells, Physiology of microorganisms,
Biochemistry, Systematics of microorganisms, Molecular biology.
8 | Contents of the dis- | Measurement of extracellular and intracellular enzymes of bacteria.
cipline Separation and identification of degradation products of pectin substances using
the paper chromatography method.
Separation of biological molecules by gel filtration.
Separation of proteins by ion-exchange chromatography on CM cellulose.
Fractionation of bacterial cells.
Stepwise electrophoresis of proteins in the Lammley system.
Identification of virulence genes of Erwinia carotovora subsp. carotovora by
polymerase chain reaction.
Determination of the nucleotide composition of bacterial DNA by melting tem-
perature.
9 | Recommended liter- | 1. Mssmun B.E. buoxumust 1 GU3H0I0THSI MEKPOOPTaHU3MOB: y4e0.-METO/I. T0-
ature cooue / B. E. Msamun. Mu.: BI'Y, 2004.
2. Jlocon, P. CnpaBounuk 6uoxumuka / P. Jlocon, JI. Dmmmor, Y. Dmmmor, K.
Jxone M.: Mup, 1991.
3. [IpakTuKy™M 10 MUKpPOOHOJIOTHH: yueOHOE MOCOOUe I CTYJACHTOB BBICIIUX
yueOHbIX 3aBenieHuil. (pen. Herpycos A.W.) M: Akanemus, 2005.
4. CoBpemenHas Mukpo6uosorus: ITpokapuotst / Ilox pen. M. Jlenrenepa, I
Hpesca, I'. Hlnerens. M.: Mup: 1.1-2, 2005.
10 | Teaching Methods Active, dialog-heuristic verbal, problematic, visual
11 | Language of instruc- | Russian
tion
12 | Conditions (re- | Preparation of abstracts
quirements), current
control
13 | Form of current credit

certification
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1 | Hasanue nucrm- | Biochemistry of Medicinal Plants
IIJIMHBI
2 | Kypc obydyenus 2
3 | Cemectp o00Oyue- | 3
HHUsA
4 | KonmnuecTtBo Kpe- | 3
JIUTOB
5 | ®.1.0. nekropa PhD, associate professor Shapchits Maria Pavlovna
6 |llenmn  w3yuenus | the study of the main classes of pharmacologically active substances that are part
JTUCIUATUTHHBI of medicinal plants, their chemical structure, physico-chemical properties and
medical and biological significance; the study of methods for the isolation and pu-
rification of pharmacologically active substances from medicinal plants, as well as
their quantitative determination.
7 | IlpepexBU3HTHI Structural biochemistry, metabolic biochemistry, botany, pharmacognosy.
8 | Comepxanue muc- | Chemical composition of medicinal plants. Terpenoids, biogenesis of terpenoids
[UIUTAHBI in plants. Chemical composition, classification and methods of obtaining essential
oils. Alkaloids: biogenesis, classification, physicochemical properties and meth-
ods of determination. Glycosides: structure, classification and biogenesis. Meth-
ods of isolation and methods for quantifying cardiac glycosides in plant raw mate-
rials. Chemical structure and properties of saponins. Anthracene derivatives and
their glycosides. Phenolic compounds and their glycosides.
Classification and biogenesis of flavonoids in plants. Medico-biological signifi-
cance of flavonoids. Tannins: characteristic and biological role in plants.
9 | Pexomenayemas MypasbeBa J[.A. ®apmakornosus: YueOHUK. - 4-¢ u3., nepepad. u gom./ JI.A.
JuTepaTrypa MypasbeBa, U.A. Cambiiuna, ['.I1. SIxoBnes - M.: Meaununa, 2002. - 656 c.
[Tnemenkos B.B. BBenenue B xumuto npupoaHbix coeauHenuii / B.B. [InemenkoB
-Kaszansp, 2001.-376 c.
XUMHUYECKUI aHaJIM3 JIGKAPCTBEHHBIX pacTeHUi: Yuebd. mocobue ans papmares-
tnueckux By30B./ E. S, Jlaneiruna, B.D. OtpsmenkoBa u ap./ Ilox pen. I'punke-
Bud H. U., Capponnu JL.H. - M . : Bercm. mk., 1983. — 176 c.
I'eopruesckuit B.I1. bruosornuyeckn akTUBHBIE BEIIECTBA JIEKAPCTBEHHBIX pacTe-
nuit / B.IL. I'eopruesckuii, [1.®. Komuccapenko, C.E. JImutpyk - HoBocubupck,
Hayxka, Cu6. ota-uue, 1990. - 333c.
10 | Meroasr mpenona- | Explanatory-illustrative, research, problem, dialog-heuristic.
BaHUA
11 | SI3bIk 0OyueHus Russian
12 | VcnoBus  (tpebo- | - 2 test papers,
BaHUs), - preparation of a report on the results of a laboratory work
TEKYLIUH KOH-
TPOJIb
13 | dopma Tekymielt | exam
aTTeCTaluu
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1 | Discipline title Biochemistry of Plants
2 | Course of study |2
3 | Semester of 4
training
4 | Amount of cred- | 1,5
its
5 | Full name of | PhD, Docent, FILIPTSOVA Halina Grygorievna
lecturer
6 | Learning goals of | To expand and deepen the knowledge of students about the chemical composition
discipline of plant organisms, structure, functions and features of the exchange of the main
groups of chemical compounds synthesized by the plant cell.
7 | Prerequisites Biochemistry, Plant physiology.
8 | Content of disci- | The plants as a source of biologically active compounds and industrial raw materi-
pline als. Features of plant aminoacids and proteins. Monosaccharides, oligosaccharides
and polysaccharides of plants: structure and functions. The lipid composition of
plant organisms. Exchange of organic acids in plants. Secondary metabolites of
plants: phenolic compounds, alkaloids, terpenoids, glycosides; their chemical struc-
ture, functions in plants, use in industry.
9 | Recommended 1. Filiptsova, G. G. Fundamentals of plant biochemistry / G.G Filiptsova, I.I.
literature Smolich. Minsk: BSU, 2004.
2. Heldt, G.-V. Plant Biochemistry / G.-V. Heldt. Moscow: "Binomial. Laboratory
of Knowledge ", 2011.
3. Plant biochemistry / L.A. Krasilnikov [and others]. Rostov on Don: "Phoenix",
2004.
10 | Teaching meth- | Active types of lectures, visual training, discussion, practical and heuristic meth-
ods ods.
11 | Language of | Russian
training
12 | Requirements, Testing,
current control Written control work
Abstract writing
13 | Form of current | Credit

certification
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1 | The name of the disci- | Bioenergetic
pline
2 | The course of the study | 4
3 | Semester of training 8
4 | The amount of credits 3
5 | Full name of the lecturer | Hubich Aksana PhD, assistant professor
6 | The objectives of the | To form an integral system of knowledge about the main ways, mechanisms
discipline studying of regulation and the relationship of energy processes in the cell.
7 | The prerequisites human and animal physiology, cytology and histology, metabolic biochem-
istry
8 | Contents of the | The energy sources of life. The ways of energy formation in the cell. The
discipline main ways of using energy in the body of animals and humans. The integra-
tion and regulation of energy metabolism.
9 | Literature recommended | Boldyrev, A.A. Biochemistry of membranes. M.: High School, 1986. 112 p.
(in Russian)
Kucherenko, N.E. Bioenergetics. Kiev: High School, 1989. (in Russian)
Marie, R. Biochemistry Rights. Moscow: Mir. 1993. (in Russian)
Skulachev, V.P. Bioenergetics. Membrane energy converters. M .. High
School, 1989. (in Russian)
Strayer, L. Biochemistry. Moscow: Mir, 1985. (in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of instruction | Russian
12 | Conditions - the preparation of abstracts,
(requirements), routine | - 1 test,
control - the preparation of a report on the results of the workshop
13 | The form of current cer- | exam

tification
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1 | Course Title Biogeochemical Activities of Microorganisms

2 | Year S)

3 | Academic Semester 10

4 | Number of credints 3,5

5 | Lecturer Candidate of Biological Sciences (=PhD)

Maryia I. Charniauskaya

6 | Goal The goal of the course Biogeochemical Activities of Microorganisms is ad-
vancing of theoretical knowledge in the field of microbial ecology, and par-
ticularly system ecology and geomicrobiology.

7 | Prerequisites Structural Organization of Microbial Cells, Physiology of Microorganisms,
Systematics of Microorganisms, Microbial Genetics, Cultivation of Microor-
ganisms, Microbial Ecology

8 | Course  Description | Introduction. System of biogeochemical cycles. Microbes and atmosphere.

from Program Guide | Water microbiology. Microbial communities of amphibial landscapes, eco-
tones, and geochemical barriers. Soil microbiology. Biogeotechnology.

9 | Recommended Text- | 3aséapsun I A. Jlexuuu mo npupoaoBexdeckoi mukpoouosnoruu / I'.A. 3aBap-

books (in Russian) sun; OtB. pea. H.H. Konorunosa; Mu-T mukpooduosoruu. — M.: Hayka, 2004.
—256.c.
Kysneyos A.E. Hayunbie OCHOBBI IKOOMOTEXHOJIOTHH: Y4ueOHOe mocodue ais
crynentoB / A.E. Ky3uenos, H.b. I'panoBa — M.: Mup, 2006. — 504 c.

10 | Methods Comparative, problematic, visual methods, heuristic dialogue, method of form-
ing the personal significance of knowledge

11 | Language Russian

12 | Student evaluation -presentation of scientific project;

-writing tests;
-labs report.
13 | Final examination Exam
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1 | The discipline Bioindication of environmental quality
2 | Year of study 3
3 | Semester 6
4 | Number of credits 2
5 | Name of lecturer PhD, Associate Professor Zhukova Anna Anatolievna
6 | Learning objectives | Formation of the concept of methods for determining biologically significant
anthropogenic loads on the basis of reactions of living organisms and their
communities to them
7 | Prerequisites General ecology
8 | Contents of the dis- | Bioindication as an integral element of the environmental quality assessment
cipline system. Tests for detecting toxicity. Use of the phenomenon of bioaccumulation
in assessing the quality of the environment
The use of biomarkers in assessing the quality of the environment. Bioindication
based on the structural characteristics of communities. Assessment of the state
of terrestrial ecosystems on the basis of the structure of biological communities.
Assessment of the quality of the aquatic environment on the basis of the struc-
ture of the communities of hydrobionts. Protocols for rapid bioindication of
flowing waters. Analysis of the structure of aquatic and terrestrial communities:
calculation of indices of similarity and diversity. Assessment of environmental
risk and the role of its bioindication.
9 | Recommended liter- | 1. Bioindication of the quality of the natural environment / Zhukova AA, Mastit-
ature sky S.E. - Minsk: BSU, 2014.
2. Melekhova, O.P. Biological control of the environment: Bioindication and
biotesting / O.P. Melekhov [and others]. - M .. Academia, 2007.
3. Lebedeva, N.V. Biodiversity and methods for its evaluation: Textbook / N.V.
Lebedeva, N.N. Drozdov, D.A. Krivolutsky. Moscow: Moscow State Universi-
ty, 1999.
10 | Teaching Methods Problematic, dialog-heuristic, visual
11 | Language learning Russian
12 | Conditions Tests, task solving
(requirements), cur-
rent control
13 | Form of current cer- | Exam

tification
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1 | The name of the | Bioinformatics and drug design
discipline
2 | The course of the |5
study
3 | Semester of training | 9
4 | The amount of |35
credits
5 | Full name of the lec- | DICHENKO Yaroslav Vladimirovich PhD
turer
6 | The objectives of | To create a system of competences for students, allowing, with the use of mod-
the discipline study- | ern computer technologies, to conduct a targeted search for molecular structures
ing of new physiologically active compounds with predicted types of biological ac-
tivity.
7 | The prerequisites Organic chemistry, biochemistry
8 | Contents of the | Computer representation of molecules. Computer modeling of proteins. Virtual
discipline screening and docking. Rational development of medicinal substances by meth-
ods of chemogenomics. Prospects for the further development and application of
computer technologies for the search for compounds possessing a given spec-
trum of biological activity.
9 | Literature 1. Molecular modeling. Theory and practice / H.D. Heltier [and others]; Ed. VA
recommended Palyulina, EV Radchenko. - Moscow: BINOM. Laboratory of Knowledge, 2010.
- 318 pp.
2. Ramachandran, K. I. Computational Chemistry and Molecular Modeling:
Principles and Applications / K. I. Ramachandran, G. Deepa K. Namboori. -
Berlin: Springer, 2008. - 405 p.
3. Young, D.C. Computational drug design: a guide for computational and me-
dicinal chemists / D.C. Young. N.Y. : Wiley, 2009. - 344 p.
1. Andrianov, AM Conformational analysis of proteins: theory and applications /
AM Andrianov. - Minsk: Belarus. Navuka, 2013. - 518s.
(in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes;
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | exam

certification
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1 | The name of the dis- | Bioinorganic chemistry
cipline
2 | The course of the |4
study
3 | Semester of training | 7
4 | The amount of |2
credits
5 | Full name of the lec- | Yauhen Bandaruk
turer
6 | The objectives of the | Learning of the subject and main directions of research and theoretical devel-
discipline studying opments in different branches of bioinorganic chemistry, applicability of physi-
cal methods of investigation for biological complexes with metals; view of the
main results, problems and perspectives.
7 | The prerequisites Biochemistry, Enzymology, Chemistry of coordination compounds.
8 | Contents of the | Bioinorganic chemistry as independent discipline. Structure and stereochemis-
discipline try of coordination compounds. Principles of hard and mild acids and bases. Bi-
ometals. Bioligands. Metal enzymes.
9 | Literature recom- | 1.4yumupckuii K.5. Benenue B 6uoneopranndeckyro xumuto./ K.b. Suumup-
mended ckuit. Kues: Haykosa nmymka, 1976.
2.I". Diixeopn. buoneopranunueckas xumus./ I'. Ditxropu. M.: Mup, 1978.-T. 1, -
T. 2.
3. X. 3ucenv. Monbl MeTauioB B OMOJIOTHYCCKMX cHUcTeMax./ X. 3urenb, M.:
Mup, 1982.
4.K. MaxkOnughgh. Meronpl U IOCTHOKCHHS OMOHeopranmuecko xumuu./ K.
MaxOmud . M.: Mup, 1978.
5. Vunvamc JI. Metamnbl xxu3nu./ Yunassamc 1. M.: Mup, 1985.
6./lenckuii A.C. BBenenrne B OMOHEOPraHUIECKYI0 U OMOPU3NICCKYIO XUMHUIO./
Jlenckuii A.C. M.: Bricmas mkoira, 1989.
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - the preparation of abstracts,
(requirements), - 1 tests,
routine control - the preparation of a report on the results of the workshop
13 | The form of current | credit

certification
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1 | Name of the subject | Biologically active metabolites of microorganisms
2 | Year of education 4
3 | Term 7
4 | Quantity of credits | 2,5
5 | Lecturer’s full name | Semashko Tatiana Vladimirovna
Candidate of Biological Sciences
6 | Aims of studying | To get knowledge about microorganisms which produce biologically active me-
the subject tabolites, basic principles and approaches necessary for their use in industry, and
the way of obtaining metabolites, their properties and application.
7 | Prerequisites "Metabolic Biochemistry"”, "Pharmacognosy", "Engineering Enzymology", "Mi-
crobial Objects in Biotechnology"
8 | Content of the sub- | The main groups of microorganisms and biologically active metabolites they pro-
ject duce; the growth features of microorganisms-producers and formation of practi-
cally-significant compounds are studied; knowledge on the regulation of metabol-
ic processes is formed; information on the methods of obtaining biologically ac-
tive compounds and aspects of their practical use are given.
9 | Recommended lit- | 1. be3bopoaos, A.M. Mukpobuonoruueckuii cuated / A.M. be36opomos,
erature (basic) I".U. Kecuranze. — CII0.: [Ipocnekt Hayku, 2011. — 144 c.
2. JlykanuH, A.B. NHxeHepHas OMOTEXHOJIOTHS: OCHOBBI TEXHOJOTUN MHK-
POOHONIOTHYECKUX MPOU3BOJCTB : yueOHoe nocodue / A.B. Jlykanun. — M.: H-
®PA-M, 2016. - 304 c.
3. Herpycos, A.1. Mukpo6uonorus: Teopusi U NpakTUKa B 2 4.: y4eOHUK
i OakanaBpuara u marucrparypsl: / A.M. Herpycos, U.b. KoroBa. — HOpaiit
Mocksa, 2017 — .312 c.
4, Imun, P. Harnsimnass OMOTEXHOJIOTUST M TeHETUYEeCKass WHkeHepus / P.
[Imux // mep. ¢ Hem. A.A. Bunorpanosoii ; oz pea. T.I1. Moconosoii, A.A. Cu-
aiommHa. — BUHOM. Jlaboparopus 3uanmii; 2014, — 324 c.
10 | Teaching Methods | Organizing methods of educational and cognitive activity: a) verbal, visual, prac-
tical; b) search, research; c) inductive, deductive.
Teaching methods based on the degree of awareness for the perception of educa-
tional material: passive (lecture), active (dialog-heuristic), interactive (work in
small groups, teaching game (imitation), presentation).
Stimulating methods of learning and cognitive activity: promoting the formation
of motivation, interest in the acquisition of knowledge and skills.
11 | Language Russian
12 | Conditions (re- | Use of electronic technical means of teaching for lecturing and control of stu-
quirements), current | dents' knowledge.
control Methods of control: oral questioning, testing
13 | Form of current | Exam

certification
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1 | The name of the dis- | Biologically active substances
cipline
2 | The course of the |3
study
3 | Semester of training | 5
4 | The amount of |1
credits
5 | Full name of the lec- | Korik Elena PhD, assistant professor
turer
6 | The objectives of | formation of students' system of ideas about the diversity of biologically active
the discipline study- | compounds and their role in the metabolism of plants, animals and humans. Ac-
ing quaintance with the methods of isolation, purification and testing of biological
activity of substances.
7 | The prerequisites Structural biochemistry, organic chemistry
8 | Contents of the | The history of the study of biologically active substances, their classification.
discipline Characteristics of individual groups of biologically active substances: phero-
mones, poisons and toxins, biologically active amino acids, peptides, proteins,
phytohormones, alkaloids, phenolic compounds, glycosides, terpenes, vitamins,
biogenic amines, prostaglandins, hormones. Methods for assessing biological
activity. Isolation and purification of BAS. Molecular mechanism of drug de-
pendence development. Doping.
9 | Literature 1. Yu.B. Filippovich Fundamentals of Biochemistry - M .: Agar, 1999 (in Rus-
recommended sian)
2. Biochemical pharmacology / Ed. Sergeeva A.S. - M.: High School, 1982 (in
Russian)
3. Muraveva D.A. Pharmacognosy with the fundamentals of the biochemistry of
medicinal substances - M Meditsina, 1981. Kolman Ya.,, Rem K.-
G.Navlyadnaya biochemistry. Trans. with him., 2004 (in Russian)
4. Biologically active substances of vegetable origin. In 3 volumes / BN Golov-
kin, RN Rudenskaya, IA Trofimova, Al Shreter - M.: Science, 2001 (in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | credit

certification
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1 | The discipline Biometry
2 | Year of study 3
3 | Semester 5
4 | Number of credits 2
5 | Name of lecturer PhD, Associate Professor
Zhukova Anna Anatolievna
6 | Learning objectives | Formation of the idea of methods of statistical analysis of biological data, for-
mation of skills and computer processing of experimental data
7 | Prerequisites Higher mathematics; computer science
8 | Contents of the dis- | The definition of biometrics and the main stages of its development. Data in bi-
cipline ology. Grouping of data. Descriptive statistics. The laws of probability distribu-
tion of random variables. Assessment of the reliability of sample indicators. Sta-
tistical hypothesis. Checking the normality of the distribution. Nonparametric
and parametric tests. Dispersion analysis. Comparison of two groups. Correla-
tion analysis. Regression analysis. Elements of multivariate statistics.
9 | Recommended liter- | 1. Lakin G.F. Biometrics. - M Higher education. school, 1990.
ature 2. Vukolov E.A. Fundamentals of statistical analysis (a workshop on statistical
methods and investigation of operations using STATISTICA and EXCEL pack-
ages). - 2 nd ed. - Moscow, 2008. - 464 p.
3. Glantz S. Medico-biological statistics. - M., Practice, 1999. - 459 p.
10 | Teaching Methods Problematic, dialog-heuristic, visual
11 | Language learning Russian
12 | Conditions (re- | Task solving
quirements), current
control
13 | Form of current cer- | credit

tification
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1 | The name of the | Biophysics
discipline
2 | The course of the |4,5
study
3 | Semester of training | 7, 9
4 | The amount of |5
credits
5 | Full name of the lec- | NOVIKOV Dmitry Alekseevich PhD, assistant professor
turer
6 | The objectives of | Form students of biologists an idea of the most important physical processes oc-
the discipline study- | curring in living organisms, the basic principles and theoretical positions of bio-
ing physics. Explain the relationship between the physical and biological aspects of
the functioning of living systems. Forming the skills of the biophysical approach
in the study of biological processes and systems.
7 | The prerequisites Physics
8 | Contents of the | Thermodynamics of biological systems, kinetics of bioprocesses, molecular bio-
discipline physics, biophysics of membranes and transport of substances through biomem-
branes, bioelectrogenesis, molecular mechanisms of energy conjugation process-
es, biophysics of contractile systems, photobiological processes, regulation of
biological processes.
9 | Literature 1. Novikov DA, Filimonov M.M. Biophysics. Course of lectures / D.A.
recommended Novikov, M.M. Filimonov Mn .: BSU, Ch. 1-2, 2010-2011.
2. Rubin AB Biophysics. / ABRubin. Moscow: The Book House "University",
1999-2000. T. 1-2.
3. Antonov VF Biophysics / VF Antonov. M .: Gum. pub. center "Vlados",
2002.
4. Kostyuk PG Biophysics / PG Kostyuk. Kiev: High School, 1988.
5. Konev SV, Volotovsky ID Photobiology / SV Konev, ID Volotovsky. Mn .:
Publishing house of the Belarusian University, 1979.
(in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - the preparation of abstracts,
(requirements), - 2 tests,
routine control - the preparation of a report on the results of the workshop
13 | The form of current | exam

certification
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1 |Course Title Biopolymers of the cell and methods of their analysis
2 |Year 2
3 |Academic Semester |4
4 |Number of credits |1,5
5 |Lecturer RUS Olga Borisovna, associate professor
6 |Goal To create idea of a structure of natural biopolymers and of various experimental
approaches to a research of structure
7 |Prerequisites Organic chemistry, Biochemistry
8 |Course Description|Main classes of natural biopolymers. Principles of physical and chemical methods of
from Program Guide [the analysis of biopolymers. Structural organization of proteins, research methods.
Structural organization of nucleic acids, research methods. Interaction of proteins
with other proteins, nucleic acids and low-molecular ligands.
9 |Recommended 1. Anvbepmce b. MonekynsapHas Ouonorus knetku / b. Anpoeprc, A. JIkoH-
Textbooks (in Rus-|cown, [Ixx. JIstouc u ap. M.: Mxkerck, 2013, T. 1-3.
sian) 2. Konvman A. Harnagnas ouoxumus / A. Komeman, K.-I'. Pem. M: Mup,
2004.
3. Henvcon /. OcunoBbl ouoxumun Jlennnmxepa / JI. Henmbcon, M. Kokc. M.:
Bbunowm, 2015, T. 1-3.
10|Methods Research, practical, problem and modular, evident, method of formation of the per-
sonal importance of knowledge
11|Language Russian
12|Student evaluation |- testings
13|Final examination |credit
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1 | Name of the | Biosafety and bioethics in biotechnology
discipline
2 | Course of study 2
3 | Semester 4
4 | Number of credits | 1
5 |Name of the | Candidate of biological sciences, associate professor
Lecturer LAHODZICH Aliaksei Viktaravich
6 | Objectives of stud- | Form a presentation among students in the field of principles and methods of ge-
ying the discipline | netic engineering and the biosafety system, as well as the formation of a sense of
responsibility for the actions performed before themselves, the scientific commu-
nity and all living beings on the planet.
7 | Prerequisites Genetic engineering, bioethics, biotechnology.
8 | Contents of the | Legal basis for regulating biosafety. Basic principles and strategy for obtaining
discipline GMOs. Basic principles and methodology for assessing the risk of adverse conse-
quences of genetic engineering activities. Assessment of the risk of possible ad-
verse effects of genetically engineered organisms for human health and the envi-
ronment. Place and role of bioethics in the system of applied ethical knowledge.
Freedom and responsibility of a modern scientist. Moral and legal aspects of
transplantation of human organs and tissues. Legal and bioethical foundations of
legislation. Ethical and legal basis for regulating biomedical research on humans
and animals.
9 | Recommended 1.Epmumun A.Il. buorexnomorus. buo6ezonacnocts. buostuka / A. I1. Epmu-
literature mmH U ap.; nox pea. A.Il. Epmummuna. — Ma.: Taxnanoris, — 430 c.
2. SckeBud S1.C. OcHoBbI On03THKH: YueOHOe mocobue / S.C. SckeBuy u nip.; nox
pen. S.C. Sckesuu, C.Jl. lenucoBa. — Mu.: Beimmitmias mkona, — 351 c.
3.3akoH Pecnybnuku benapyce «O 0e30macHOCTH M€HHO-MHKEHEPHOH AesATelNb-
Hoct» oT 09.01.2006 Ne 96-3.
10 | Teaching methods | Lectures, problem discussions, abstracts
11 | Language Russian
12 | Conditions Preparation of abstracts
(requirements),
control
13 | Form of current | credit

certification

39




1 | The name of the | Bioshemistry
discipline
2 | The course of the |2
study
3 | Semester of training | 4
4 | The amount of|5
credits
5 | Full name of the | KUZNETSOVA Ekaterina Igorevna PhD, associate professor;
lecturer KUKULIANSKAY A Tatsiana Aleksandrovna PhD, associate professor;
OREL Natalia Mikhailovna PhD, associate professor
6 | The objectives of | Form the students an integral system of knowledge about the chemical composi-
the discipline study- | tion of living organisms, the physico-chemical and biological properties of natu-
ing ral compounds, the main ways of metabolism, the mechanisms of regulation and
the interrelation of metabolic processes.
7 | The prerequisites Organic chemistry. Analytical chemistry.
8 | Contents of the | Structurally functional characteristics of amino acids, peptides, proteins, en-
discipline zymes, nucleosides, nucleotides, nucleic acids, carbohydrates, lipids, vitamins.
Metabolism of DNA, RNA, proteins, peptides, amino acids, carbohydrates, li-
pids. Energy of biochemical processes. Integration and regulation of the metabo-
lism.
9 | Literature 1. Berezov TT Biological Chemistry / T.T. Berezov, B.F. Korovkin. M .: Medi-
recommended cine, 1990.
2. Biochemistry: Textbook for high schools / Ed. E.S. Severin. Moscow: GE-
OTAR-Media, 2006.
3. Komov V. P., Shvedova V.N. Biochemistry / V.P. Komov, V.N. Shvedova. M
.. Drofa, 2004.
4. Filippovich Yu.B. Fundamentals of biochemistry / Yu.B. Filippovich. M.,
1999.
(in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions -preparation of abstracts,
(requirements), - oral surveys,
routine control -protection of individual tasks in the performance of laboratory work,
written tests on specific topics of the course.
13 | The form of current | Examination

certification
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1 | Course Title Biotechnology - principles and application
2 | Year 3)
3 | Academic Semester | 10
4 | Number of credints | 3,5
5 | Lecturer Doctor of Biological Sciences
Prokulyevich Vladimir Antonovich
6 | Goal The goal of the discipline is to broaden the notion of what modern biotechnology
is, to highlight the main problems of biotechnology and to show the ways to
solve them at the present stage of the development of science. Formation of stu-
dents' ideas about the economics of the biotechnological process and the main
points of impact on economic indicators.
7 | Prerequisites Microbiology, Genetics, Fundamentals of Molecular Biology, Genomics
8 | Course Description | Prospects of biotechnology. Economic and commercial aspects of biotechnology.
from Program | Characteristics of various types of biotechnological processes. Application of
Guide biotechnological approaches in energy, medicine, for solving agricultural prob-
lems.
9 | Recommended I'nux b. MonekynspHasi OMOTeXHOJIOTUS (MIPUHLIUIBI U nipuMeHeHue) / b. ['muk,
Textbooks (in Rus- | JIx. I[Tacreprak. M.: Mup, 2002.
sian) Ezeoposa T. A. OcHoBbl Onotexnonoruu: Yue6. [TocoOue 11t BEICIINMX Me1aroru-
yeckux yueOHbIX 3aBeneHuii / T. A. Eroposa, C. M. KiiynoBa, E. A. XXusyxu#a.
— M.: U3a. Lentp «Axagemusi», 2008.
Caccon A. buorexnonorus: cBepuieHus u Hanaexapl /| A. CaccoH. M.: Mup,
1987.
10 | Methods active, interactive, verbal, visual, problematic
11 | Language Russian
12 | Student evaluation | - essay preparation;
-Written works
-UCP
13 | Final examination Exam
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1 | The name of the dis- | Biotechnology objects and their industrial use
cipline
2 | Course 4
3 | Semester of training | 7
4 | Amount of credits 3,5
5 | Full Name lecturer Candidate of Biological Sciences, Associate Professor
Fomina Olga Valentinovna
6 | Objectives of study- | Formation of modern ideas about the objects of biotechnology at different levels
ing the discipline of development, as well as the basic principles of their creation and effective
use in various areas of biotechnology production.
7 | Prerequisites Biotechnology, Microbiology, Plant and animal physiology, Cytology, Histolo-
gy
8 | Contents of the dis- | General characteristics of biotechnology objects (DNA, RNA, proteins, viruses,
cipline plant and animal cells, microorganisms, plants and animals) and their uses (food
and chemical industry, agriculture, medicine, energy, environmental protection).
The basic requirements for the objects and biological systems used in biotech-
nology. Methods of optimization and creation of highly productive organisms
(new varieties of plants and breeds of animals, microorganisms-overproducers,
somatic hybrids of bacteria, fungi, plants, animals).
9 | Recommended liter- | /. Ik 5. MonekyasipHast 6uorexuosjorus. IlpuHimnel u npuMeHenue / b.
ature I'muk, Jlx. [lacrepnak. M.: Mup, 2002.
2. T'opbyHnos, FO. OCHOBBI reHeTHYeCKON HHKeHepuHu u OuotexHonoruu / 0.
I'opOynos, I'. Mensenes, H. Mununa U3narenscrso: UBL Munguna, 2010.
3. 3acockuna, H. B. buotrexnonorus. Teopus u npaktuka / H. B. 3arockuna, JI.
B. Hazapenko, E. A. Kanamnukosa, E. A. )Kuyxuna. 3narensctBo: OHUKC,
2009.
10 | Training Methods Active, interactive, verbal, problematic, visual
11 | Language of training | Russian
12 | Conditions (re- | -preparation of abstracts;
quirements), operat- | - written tests;
ing control -computer testing
13 | Form of current cer- | Exam

tification
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1 | Course Title Biotechnology of industrial waste treatment

2 | Year 3)

3 | Academic Semester | 9

4 | Number of credints | 2

5 | Lecturer Candidate of Biological Sciences, associate professor of the department of mi-
crobiology Puchkova T. A.

6 | Goal The goal of the course is the formation of ideas about the current state, the main
directions and prospects for the development of biotechnology in environmental
matters, and the characteristics of the methods used for this.

7 | Prerequisites «Microbiology», «Fundamentals of molecular biology», «Introduction to bio-
technology», «Biochemistryy, «Biotransformation of substancesy.

8 | Course Description | Scientific and technological progress and pollution of the environment. The most
from Program | common and dangerous substances are pollutants. Normalization of air, water
Guide and soil pollution. Types of microbiological transformation of pollutants. Peculi-

arities of processes of decomposition of pesticides by microorganisms, the role of
processes and reactions of peripheral and central cell metabolism. Oil and prod-
ucts of its processing as pollutants. Types of bioremediation technologies. Selec-
tion of strains-destructors of pollutants. Biotechnology for the purification of gas-
air emissions. Characteristics of sewage and cleaning methods. Processes of aer-
obic wastewater treatment. Types of treatment facilities in natural (irrigation
fields, filtration fields and biological ponds) and artificial (biofilters, aerotanks)
conditions. Microorganisms of activated sludge and biofilm. Processes of anaer-
obic wastewater treatment and biogas generation. Methods of biological treat-
ment of organic waste (industry and agriculture).

9 | Recommended 1. IpuknagHas SkoOMOTEXHONOTH: yued. mocooue: B 2 1. / A.E. Kysneyog [u
Textbooks (in Rus- | ap.]. — M.: BUHOM, Jlabopatopwus 3uaunwuii, 2010.
sian) 2. DKoyioruueckass OMOTEXHOJIOTHS : y4eO. MocoOue I CTYICHTOB CHEIUAIBHO-

ctu «buoskonorus» / H.C. Pyuaii, P.M. Mapkesuu, MH. : BI'TY, 2006.

3. Iux b. Monexynsiprast onotexHosorus. [Tpuniunst u npumenenue / b. [k,
JIx. Ilactrepnak. M.: Mup, 2002.

4. Ecoposa T. A. OcHOBBI OMOTEXHOJOTMU: Y4eO. mocodue AJis BBICIIMX MeJaro-
ruyeckux yueOHnix 3aBenenuii / T. A. Eroposa, C. M. KiyHosa, E. A. )Kupyxu-
Ha. — M.: U3x. llentp «Axanemusy», 2003.

10 | Methods Problematic, visual methods, heuristic dialogue

11 | Language Russian

12 | Student evaluation | - training of seminars; preparation of abstracts;

- writing tests

13 | Final examination | Credit
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The discipline

Biotic cycle

Year of study

4

Semester

7

Number of credits

4

Name of lecturer

Grichik V.V., Makarevich T.A., Nesterova O.L.

OO IWIN|F-

Learning objectives

Formation of a holistic view of energy flows and the circulation of substances in
the biosphere

\l

Prerequisites

Global Ecology, Hydroecology, Agroecology

Contents of the dis-
cipline

General ideas about the biotic cycle. The place of primary producers in the bio-
geochemical cycle and in the organic world of the Earth. Types of primary pro-
ducers. Biogeochemical functions of primary producers. Primary production.
Primary producers of aquatic ecosystems. Methods of field research. Methods
for determining primary production: general principles, classification of meth-
ods. "Biomass™ and "oxygen methods.” Determination of primary production of
plankton. Determination of quantitative indicators of phytoplankton by the ex-
ample of the pond ecosystem. Assimilation of carbon dioxide in water and ter-
restrial ecosystems. Determination of primary production by CO2 assimilation.
Determination of the primary production of plankton by the content of chloro-
phyll. Distribution of primary production in the biosphere. Consuments as a
functional element of the ecosystem. The role of consumers in the biotic (bioge-
ochemical) cycle. Energy approach in the study of consumer goods. Consump-
tion of food by consumers. Phytophages and detritophages. These predators. In-
termediate offset on the topic "Functional types of consumers”. Secondary prod-
ucts. Methods of calculating secondary products. Biomanipulation and fishing.
Biomanipulation: principles, approaches and methods. Alien types of consumers
and their role in ecosystems. Invasive corridors. General characteristic of the
stress-reducing link. The main functional groups of decomposers. The main
ways of destruction of organic remains in terrestrial and aquatic ecosystems. De-
trital food chains. Invertebrates (detritophages) and processes of decomposition
of organic matter. Microorganisms as the main link of decomposers and their
functions in the biosphere. The main groups of decomposers in the aquatic envi-
ronment. Heterotrophic bacteria. Detritus. Fungi and mushroom-like organisms,
their place and role in ecosystems. The main groups of mushroom-decomposers.
The place and role of fungi in biocenoses. Decomposition of plant litter and
wood. Types of environmental strategies of fungi. Reducers and issues of envi-
ronmental biotechnology: biological treatment of wastewater, treatment of solid
waste, bioremediation of contaminated soils and soils. Bioremediation. Basic
directions of bioremediation. General characteristics of the process and ad-
vantages in use. The main stages of soil purification using bioremediation. Bio-
remediation in situ and ex situ.

Recommended liter-
ature

1. Alimov A.F. Productive hydrobiology / A.F. Alimov, V.V. Bogatov, S.M.
Golubkov. - SPb : Science, 2013.
2. Anderson J.M. Ecology and environmental sciences: the biosphere, ecosys-
tems, people / JM. Anderson. - L Gidrometeoizdat, 1985.
3. Bigon M. Ecology. Individuals, populations and communities. In 2 volumes /
M. Bigon, J. Harper, K. Townsend. - Moscow: Mir, 1989.

10

Teaching Methods

Problematic, dialog-heuristic, visual

11

Language learning

Russian

12

Conditions (re-
quirements), current
control

Testing, problem solving, problem analysis, writing and protecting essays

13

Form of current cer-
tification

credit
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1 | The name of the | Biotransformation of matters
discipline
2 | The course of the |4
study
3 | Semester of training | 7
4 | The amount of]|15
credits
5 | Full name of the | Yauhen Bandaruk
lecturer
6 | The objectives of | Learning of biochemical basis of the biotransformation of endogenous and exog-
the discipline study- | enous compounds (xenobiotics) in living creatures; the forming of conception of
ing the community of the reaction of biotransformation of endogenous and exoge-
nous compounds; learning of main principles and theoretical basis for applica-
tion of biotransformation enzymes for the solving of ecological, biotechnologi-
cal, pharmacological, toxicological and medical problems.
7 | The prerequisites Biochemistry of human and animals. Metabolism of drugs and xenobiotics.
8 | Contents of the | Structure-functional organization of the system of biotransformation of exoge-
discipline nous compounds. Main types of the reaction of biotransformation of xenobiotics.
Special features of the metabolism of xenobiotics by different groups of organ-
isms. Regulation of the biotransformation processes. Application of biotransfor-
mation enzymes in biotechnology and ecology. Biotransformation of drugs.
9 | Literature  recom- | 1. Metabolism of Drugs and Other Xenobiotics. Edited by Pavel Anzenbacher
mended and Ulrich M. Zanger. 2012 Wiley-VCH Verlag & Co. KGaA, Boschstr.
2. l'onosenxo H.A. CpaBHuTEIbHAS OHOXUMHES YyKepOaHbIX coeauneruii / H.5.
I'onosenko, T.JI. KapaceBa — Kues: HaBykoBa nymka, 1983.
3. Tonuxoe C.H. Ob6mne Mexanu3Mbl Tokcndeckoro nerictsusg / C.H. I'oaukos,
N.B. Canouxuit, JI.A. Tuynos — JI.: Meaumuna, 1986.
4. ITpoMblnuIeHHass MUKpOOHONIOTHs: yued. mocodue st By30B 1o cnenl. «Muk-
pobuonorus» u «buonorus» / [Tox pen. H.C. Eroposa. — M.: Beicmr. mik., 1989.
5. bymoea C.H. TeopeTnueckue OCHOBBI OMOTEXHOIOTHU. buoxumuueckue oc-
HOBHI cUHTe3a Ouonornyecku akTuBHBIX BemlecTB / C.H. byroBa, U.A. Tunuce-
Ba, [.11. Onb-Perucran / [lon pea. U.M. I'paueBoii. — M.: DneBap, 2003. — 554 c.
6. Canpun A.H. Jletokcukanusi kceHOOMOTHKOB B opranm3me / A.H. Canpum.
Wtorn Hayku u TexHuku. Ob1me npodaemsl GU3NKO-XUMHUECKOW OMOJIOTHH. -
M.: BUHUTUH, 1990.
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - 1 tests,
(requirements), - the preparation of a report on the results of the workshop
routine control
13 | The form of current | credit

certification
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1 | The name of the | Biotransformation of substances
discipline
2 | The course of the |5
study
3 | Semester of training | 9
4 | The amount of |2
credits
5 | Full name of the lec- | Candidate of Biology, associate professor ORYOL Natalia Mikhaelovna
turer
6 | The objectives of | Development by students of theoretical bases of biotransformation of endoge-
the discipline study- | nous and alien connections (xenobiotics) in live organisms; formation of ideas of
ing use of knowledge of system of biotransformation of xenobiotics for the solution
of ecological, biotechnological, pharmacological, toxicological and medical
tasks.
7 | The prerequisites Structural biochemistry, metabolic biochemistry, functional biochemistry, en-
zymology
8 | Contents of the | Processes of biotransformation of endogenous and alien connections, including
discipline medicinal substances; ways of protection of an organism against action of free
radicals; the characteristic of the fermental and transport systems participating in
metabolism of xenobiotics. Applied aspects of biotransformation of substances
9 | Literature 1. Golovenko N.Ya. Comparative biochemistry of alien connections / N.Ya.
recommended Golovenko, T.L. Karasyova — Kiev: Navukova thought.1983.
2. Kuznetsov A.E. Scientific bases of ecobiotechnology / A.E. Kuznetsov, N.B.
Gradova — Moscow "World". 2006.
3. Free radical oxidation / Under the editorship of N.D. Eshchenko. S-PB.: Prod.
Page - Peterb. un-that, — 2008.
4. Industrial microbiology: studies. a grant for higher education institutions on
the specialist. "Microbiology" and "Biology" / Under the editorship of N.S. Ego-
rov. — M.: Vyssh. mk. 2003.
5. Saprin A.N. A detoxication of xenobiotics in an organism / A.N. Saprin. Re-
sults of science and technology. Common problems of physical and chemical
biology. - M.: VINITI, 1990.
10 | Teaching methods Explanatory and illustrative, research, dialogue and heuristic, problem
11 | Language of | Russian
instruction
12 | Conditions - preparation of papers,
(requirements), - poll in the form of dialogue on laboratory researches,
routine control - preparation of the report on results of a practical work
13 | The form of current | credit

certification
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1 | Name of disciplines | Botany
2 | Course of Study 1-2
3 | Semester of training | 2-3
4 | Amount of credits 7
5 | FULL NAME | PhD, Associated Professor Sautkina T.A., PhD, Associated Professor Juice
lecturer M.A., PhD, Associated Professor Tikhomirov V.N.
6 | Objectives of study- | Form students a complete system of knowledge about the features of the struc-
ing the discipline ture, reproduction, diversity, distribution, classification of higher plants, plant
communities, the importance of plants in nature.
7 | Prerequisites Algology and Mycology
8 | Contents of the | General idea of the origin of higher plants. Characteristic features of higher
discipline plants as a result of adaptation to life on land. Evolution of the body shape. Fea-
tures of the structure and a variety of plant cells and tissues, vegetative and re-
productive organs. Reproduction of plants, features of life cycles. Flower as a
special reproductive organ of angiosperms. Scientific approaches to the classifi-
cation of plants. Taxonomic categories and taxa. General characteristics (struc-
tural features, distribution, significance, origin, phylogenetic connections and
classification) of different taxa. The concept of flora, vegetation, phytocenosis.
The relationship of plants with each other and the environment. Composition and
structure of plant communities, principles and methods of phytocenosis classifi-
cation.
9 | Recommended lit- | 1.Cayrkuna T.A. / Cayrkuna T.A, TTonukcenosa B.JI. Mopdosorus pacTeHHid.
erature Munck: BI'Y, 2012.
2. Caytkuna, T.A./ Caytkuna T.A., [lonukcenosa B.Jl. boranuka. IIpaktukym
1o Mopdosoruu pacteHuil. Munck: bI'Y, 2017.
2.Yepuuk, B.B Cucremaruka Beicmiux pactenuil. [lokpertocemennsie. Kiace
Jsynoneneie / B.B. Yepnuk, M.A JIxyc, T.A. Cayrkuna, B.H. Tuxomupos.
Munck: BI'Y, 2010.
2. Yepnuk, B.B. Briciine cnopossie pacrenus / B.B. Uepnuk. Munck: BI'Y,
2008.
3. 3ybkeBuy, I'.11. Cucremarrka Beiciiux pacteHuil. I'onocemennsie / I.1. 3y0-
keBud. Munck: BI'Y, 2004.
4. Yepnuk, B.B Cucrtemaruka Boicunx pactenuil. Ilokpeitocemennsie, Knacc
Opnnononbhele / B.B. Uepnuk, M.A. Jlxyc. Munck: BI'Y, 2012.
5. EneneBckuii A.I'. boranuka / A.I'. Enenesckuii, M.JI. ConoBreBa, B.H. Tu-
xomupoB. M.: Akanemus, 2004.
10 | Teaching Methods | Visual, system, group, modular-rating learning technologies
11 | Language of | Russian
instruction
12 | Conditions - protection of abstracts and written tests; - oral survey, colloquium; - Testing
(requirements),
current control
13 | Form of current | examination

certification
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The Name of the

1 Discipline Cell Pathology
2 The Year of the 5
Study
3 The Semester of the 4
Study
The Amount of
4 Credits 35
Lecturer’s Full .
5 Name assistant professor PhD Gloushen Sergey V.
The Objectives of | To provide students with a set of knowledge necessary both in itself and in un-
6 | Studying the Disci- | derstanding and uptake the information from Cell Pathology in such areas as
pline Virology, Cell Death and Oncology
7 | Prerequisites O6mwmas 6uosnorus, I{uronorus, I'eneruka
The subject, methods and objectives of the cell pathology. Development of re-
search on the cell pathology. The current state of the cell pathology and pro-
spects of its development. Cell cultures as model systems for the study of patho-
8 | Discipline Contents | logical processes. Viral cytopathology. Classification of types of cell death.
Comparative analysis of necrosis, apoptosis and autophagy. Neoplastic trans-
formation of cells. The theory of carcinogenesis. Clonal selection mechanisms
of tumor progression.
1. Weinberg R.A. The Biology of Cancer / R.A. Weinberg. — NY: Garland
Science, 2014. — 876 pp.
2. Parrish, A.B. Cellular mechanisms controlling caspase activation and
9 The Recommended | function / A.B. Parrish, C.D. Freel, S. Kornbluth // Cold Spring Harb. Perspect.
Literature Biol. — 2013, 5 (doi:10.1101/cshperspect.a008672)
3. Koff, J.L. A Time to Kill: Targeting Apoptosisin Cancer / J.L. Koff, S.
Ramachandiran, L. Bernal-Mizrachi // Int. J. Mol. Sci. — 2015, 16. — P. 2942-
2955.
The main technologies of training are
- elements of problem training implemented in lectures, practical and laboratory
10 | Teaching Methods classes;
- competence approach implemented in lectures, practical and laboratory clas-
ses, as well as in students’ independent work.
11 | Study Language Russian and English
Selective monitoring at lectures
Conditions (Re- | Checking students' lecture notes
12 | quirements), Current | Carrying out tests in the group
Assessment Questions in the defense of reports on laboratory works
Questions at practical classes
Current Assessment .
13 credit

Form
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1 | The name of the | Clinical Biochemistry
discipline
2 | The course of the |4
study
3 | Semester of training | 7
4 | The amount of|25
credits
5 | Full name of the | Hubich Aksana PhD, assistant professor
lecturer
6 | The objectives of | To form a full view of the rational and effective use of biochemical methods and
the discipline study- | laboratory results of biological fluids for timely diagnosis, adequate prognosis
ing and clear control of the chosen strategy for the treatment of human diseases.
7 | The prerequisites Medical biochemistry, functional biochemistry, metabolic biochemistry
8 | Contents of the | The analytical bases of laboratory diagnostics. The laboratory evaluation of pro-
discipline tein metabolism. The Fundamentals of enzymodiagnostics. The clinical methods
for assessing of lipid metabolism. The investigation of the disorders of pigment
metabolism. The assessment of the parameters of water-electrolyte exchange.
The laboratory analysis of the parameters of the acid-base state of the organism.
The diagnosis of violations of the endocrine system. The molecular and bio-
chemical markers of tumor growth. The methods of laboratory investigation of
the hemostasis system.
9 | Literature Kamyshnikov V.S. Methods of clinical laboratory research. Minsk: Belarusian
recommended Science, 2002. (in Russian)
Marshal V. J. Clinical Biochemistry M .: BINOM, 1999. (in Russian)
Nikulin B.A. Manual on Clinical Biochemistry. Moscow: GEOTAR-MED,
2007. (in Russian)
Tkachuk V.A. Clinical biochemistry. Moscow: GEOTAR-MED., 2004. (in Rus-
sian)
5. Tsyganenko A.Y., Zhukov V.l., Myasoedov V.V., Zavgorodny 1.V. Clinical
biochemistry. M .: Triada, 2002. (in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - the preparation of abstracts,
(requirements), - 2 tests,
routine control - the preparation of a report on the results of the workshop
13 | The form of current | exam

certification
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1 | Name of the | Comparative physiology
discipline
2 | Course of Study | 4
3 | Semester 7
4 | Amount of | 1,5
credits
5 | Lecturer Kazakevich Victor Bernhardovich
6 | Objectives of the | The objective is to reveal the logic of the development of the functions of organs
discipline and their systems in a variety of groups of organisms, revealing the general princi-
ples of their functional organization. An important aim of the course is to determine
the place of human in biological history, since the existing textbooks on physiology
are anthropocentric (written by physicians).
7 | Prerequisites Zoology, Human and animals physiology, Physiology of intercellular communica-
tions.
8 | Content of the | Introduction to comparative physiology. Comparative physiology of respiratory
discipline systems. Comparative physiology of blood and circulatory systems. Comparative
physiology of excretion systems. Comparative physiology of nutrition and diges-
tion systems. Comparative physiology of the nervous system. Comparative
physiology of mediators. Endocrinology of vertebrates and invertebrates.
9 | Recommended 1. [Tpucuerit A.A. DBomronuonHas ¢usuonorus. — benropon, 2013.
literature 2. Pomanenko B.H. OcHOBBI cpaBHUTENbHOH (pu3nonoruu 0ecro3BoHOUHbIX. — T.
2013.
3. Jlanmukwii B.I1. CpaBauTensHas pusnonorus HepsHoi cucremsl. — J1.: 2004.
10 | Teaching When reading the course, technical training tools are used to demonstrate the
Methods presentations. The theoretical bases of the course are consolidated on laboratory
exercises.
11 | Language Russian
12 | Conditions and | control of self-directed work
control
13 | Form of current | - credit

certification
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1 | The name of the dis- | Cultivation of cells
cipline
2 | Course 2
3 | Semester of training | 4
4 | Amount of credits 2
5 | Full Name lecturer | Candidate of Biological Sciences, Associate Professor
Fomina Olga Valentinovna
6 | Objectives of study- | Forming students' modern ideas about the main directions and possibilities of
ing the discipline cell cultivation (especially the cultivation of cells of higher plants and animals
outside the organism), the ways of cultivation, various cultural systems, as well
as the principles of making nutrient media and equipping cultural laboratories
and industrial production.
7 | Prerequisites Microbiology, Cytology, Histology, Plant and Animal Physiology
8 | Contents of the dis- | Historical development of cultivation of microorganisms. Features of growth
cipline and development of cells of microorganisms belonging to different taxonomic
groups. Classification and characteristics methods of cultivation of microorgan-
ism cells. The main types of cultural systems. Historical development of plant
cells cultivation. Methods of creating cell cultures. Methods of cultivation of
plant cells and types of culture systems. Features of cultivated plant cells. Meth-
ods of production and features of cultivation of plant protoplasts. Historical de-
velopment of the cultivation of animal cells. The main sources of cultured ani-
mal cells. Primary, diploid and heteroploid cells. Substrates and nutrient media.
Types of cultural systems. Features of cells cultivation of invertebrates and ver-
tebrates.
9 | Recommended liter- | 1. Meroas! kynbTuBHpOBaHus KieTok. — JI.: Hayka, 1988.
ature 2. TemuukoB JI.A., Bunarep B.I'. OcHOBBI KysibTHBHpOBaHUS KieTok. OOydaro-
Ui uHTEpHET-KYypC. broin. «Knetounbie KynbTypsi», 2003.
3. bnaxxesnu O.B. Kynerusnposanue kietok. — Munck: bI'Y, 2005.
10 | Training Methods Active, interactive, verbal, problematic, visual
11 | Language of training | Russian
12 | Conditions (re- | -preparation of abstracts;
quirements), operat- | -written tests;
ing control -computer testing
13 | Form of current cer- | Exam

tification
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1 | The name of the dis- | Cultivation of microorganisms
cipline
2 | Course 2
3 | Semester of training | 4
4 | Amount of credits 2
5 | Full Name lecturer | Candidate of Biological Sciences, Associate Professor
Fomina Olga Valentinovna
6 | Objectives of study- | Formation of modern ideas about the main directions and possibilities of cultiva-
ing the discipline tion of microorganism cells of various taxonomic groups, methods and various
systems of cultivation, the principles of preparation of nutrient media and equip-
ping laboratories and industrial production, the relevance of the use and role of
cultures of microorganisms in the technological process in the production of bio-
logically active substances, their application in various fields of biology, medi-
cine and agriculture.
7 | Prerequisites Bacteriology, Mycology, Algology
8 | Contents of the dis- | Historical development of microorganism's cultivation. The main methods of
cipline microorganism's cultivation. The relevance of the application of microorganism
cultures in various fields of biology, medicine and agriculture. Principles of the
nutrient medias formation. Influence of cultivation conditions on vital activity of
microorganisms. Ways of optimization of conditions, providing the maximum
level of production of biomass and microbial metabolites. Features of cultivation
of anaerobic microorganisms. Methods for the isolation and maintenance of pure
cultures of aerobic and anaerobic microorganisms.
9 | Recommended liter- | 1. Iiux B. MonekynspHas OuorexHosjorus. [Ipunimnel U npumenenue / b.
ature I'muk, k. [lacrepnak. M.: Mup, 2002.
2. Ilepm C. [oxc. OCHOBBI KyIbTUBUPOBAHUS MHKPOOPraHU3MOB U KieTok / C.
Hx. Tlept. M.: Mup, 1978.
3. Temnukos J].A. OcHOBBI KynbTUBHpOBaHUs kieTok / J[. A. Temuukos, B. I'.
Bunrep. O6yuatonuii unrepaer-kypc. broin. «Kinerounsle kynbTyps», 2003.
10 | Training Methods Active, interactive, verbal, problematic, visual
11 | Language of training | Russian
12 | Conditions (re- | -preparation of abstracts;
quirements), operat- | - written tests;
ing control -computer testing
13 | Form of current cer- | Exam

tification
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1 | The discipline Ecological physiology
2 | Year of study 3
3 | Semester 6
4 | Number of credits 1
5 | Name of lecturer PhD, associate professor
Nesterova Oxana Lvovna
6 | Learning objectives | Formation of the concept of the main eco-physiological concepts, the essence of
physiological processes, occurring in living organisms in a natural environment,
the interconnection of processes and phenomena.
7 | Prerequisites General ecology, Human and animal physiology, Plant physiology
8 | Contents of the dis- | Tasks, methods of ecological physiology. Correspondence between organisms
cipline and the environment. Conditions and resources. Types of adaptive reactions;
temperature adaptations. Thermoregulation: ecto-, endo- and heterothermia. The
patterns of energy exchange. Regularities of food processes, filtration. Regulari-
ties of development, types of development. Regularities of growth processes.
9 | Recommended liter- | 1. Odum Yu. Fundamentals of Ecology / Yu. Odum. - M .: 1975.
ature 2. General basis for the study of aquatic ecosystems / Ed. G. G. Vinberg. - L .
1979.
3. Comparative physiology of animals / ed. L. Prosser. - M .: 1987.
10 | Teaching Methods | Problematic, dialog-heuristic, visual
11 | Language learning Russian
12 | Conditions (re- | Preparation and protection essay, task solving
quirements), current
control
13 | Form of current cer- | credit

tification
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1 | The discipline Ecological problems of Belarus
2 | Year of study 3
3 | Semester 5
4 | Number of credits 1,5
5 | Name of lecturer doctor of biological sciences, professor Kulikov Yaroslav Konstantinovich
6 | Learning objectives | Formation of a system of scientific views on the main directions of environmen-
tal protection and the improvement of the ecological situation in the Republic of
Belarus
7 | Prerequisites General ecology; plant growing
8 | Contents of the dis- | Ecological situation in Belarus: formation, changes, regional features. Problems
cipline of natural water pollution in Belarus. Anthropogenic changes in the biosphere
functions of soils. Ecological problems in connection with the extraction of min-
erals. Ecological problems of Soligorsk mining area. Environmental problems
associated with anthropogenic impact on forests. Ecological problems of biodi-
versity conservation. Problems of production and consumption wastes. Problems
of radioactive contamination of the natural environment of Belarus.
9 | Recommended liter- | 1. Kulikov Ya.K. Ecological problems of Belarus: a course of lectures. - Minsk:
ature BSU, 2008
2. The state of the environment of Belarus: an environmental bulletin. - Minsk:
Minsk Type Project, 2016
3. Podolyako V.M. etc. Biosphere-compatible use of forest and marsh ecosys-
tems. - Minsk: Polycraft LLC, 2003
10 | Teaching Methods | A problematic, visual, method of forming the personal significance of
knowledge
11 | Language learning Russian
12 | Conditions (re- | Tests
quirements), current
control
13 | Form of current cer- | credit

tification
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1 | The discipline Ecology and environmental management
2 | Year of study 5
3 | Semester 9
4 | Number of credits 3,5
5 | Name of lecturer doctor of biological sciences, professor
Grichik Vasily Vitalyevich
6 | Learning objectives | Forming a system of knowledge about the basic concepts and laws of the struc-
tural and functional organization of superorganismic biosystems, the role of man
in ensuring the stable functioning of populations, ecosystems and the biosphere.
7 | Prerequisites Zoology, Geobotany
8 | Contents of the dis- | Ecology as a science on the functioning and interaction of superorganismic sys-
cipline tems of different levels of organization. Conditions of organism’s life and their
diversity. Environmental factors and its classification. Ecology of the population
(static and dynamic characteristics). Interaction of populations. The main types
of interpopulation relationships. The concept of an ecological niche. Biocoenosis
is the level of organization of living systems. Biogeocenoses, ecosystems, eco-
logical successions. The concept of the biosphere. The role of man in the evolu-
tion of the biosphere. Biogeochemical cycles. Resources of the biosphere and
the basis of nature management.
9 | Recommended liter- | 1. Grichik V.V., Kamlyuk L.V., Semenyuk G.A. Ecology and rational nature
ature management. Me, BSU, 2013.
10 | Teaching Methods | Verbal, practical
11 | Language learning Russian
12 | Conditions (re- | Tests
quirements), current
control
13 | Form of current cer- | Exam

tification
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1 | The discipline Ecology of the urban environment
2 | Year of study 4
3 | Semester 7
4 | Number of credits 2
5 | Name of lecturer PhD, Associate Professor Semenyuk Galina Alekseevna
6 | Learning objectives | Formation of a modern understanding of the environmental problems of cities,
their negative impact on the inhabitants of megacities and the natural environ-
ment of urbanized areas. Show effective ways and techniques to optimize the
quality of the urban environment.
7 | Prerequisites General ecology
8 | Contents of the dis- | The city as a complex living polystructural system. Characteristics of the human
cipline environment and the main environmental problems of urban systems. VVolume of
municipal and industrial water consumption. Hygienic requirements for the qual-
ity of drinking water: national and international standards. Ways to restore the
quality of surface and groundwater. Pollution of the air basin of cities, its scale
and consequences. Change in climatic characteristics in urban areas. "Islands of
heat." The state of the suburban green zone and its impact on the environment of
urbanized territories. Traditional and modern methods of waste disposal. Treat-
ment of TCR in the Republic of Belarus. Features of adaptation of the human
body in the modern megalopolis, risk factors. An integrated multidisciplinary
approach to urban planning and environmental management. Bioclimatic archi-
tecture and energy saving. Energy-efficient (passive) house: characteristics, his-
tory and development prospects.
9 | Recommended liter- | 1. Semenyuk G.A. Ecology of the urban environment: a course of lectures /
ature Minsk: BSU, 20009.- 99 p.
2. Chelnokov A.A. Ecology of the urban environment: a textbook / Minsk:
Vysheyshaya school, 2016. - 368 p.
10 | Teaching Methods Dialog-heuristic, problematic, visual
11 | Language learning Russian
12 | Conditions (re- | Tests
quirements), current
control
13 | Form of current cer- | credit

tification
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1 | The name of the disci- | Entomology
pline
2 | The course of the study | 2
3 | Semester of training 4
4 | The amount of credits 1,5
5 | Full name of the lecturer | Doctor of Biological Sciences, Professor S.V. Buga
6 | The objectives of the | The purpose of the special course «Entomology» is to form a holistic view
discipline about the Insecta taxon among students and the role of its representatives in
studying ecosystems.
7 | The prerequisites Zoology
8 | Contents of the disci- | The history of entomology. Morphology of insects. The anatomy of insects.
pline Reproduction and development of insects. Ecology of insects. Insects and
humans. Systematics of insects
9 | Literature recommended | 1. Beit-buenko I'.4. O6mas satomonorus / I'.5. Beli-buenko. M.: Beicmas
(in Russian) mikona, 1990.
2. 3axBatkuH FO.A. Kypc o6mieit suromonoruu / FO.A. 3axBatkun. M.: Ko-
joc, 2001.
3. HectrepoBa O.JI. DHTOMOIIOTHS [37€KTpOHHBINA pecypc]: mocodue / O.JI.
HecrepoBa. Munck, BI'Y, 2013.
4. Pocc I'. Ouromonorus / I'. Pocc, Y. Pocc, 1. Pocc. M.: Mup, 1985.
5. Teimenko B.I1. ®usnonorus Hacekombix / B. I1. Teimenko. M.: Beicinas
mkoJja, 1986.
10 | Teaching methods Active, interactive, verbal, problematic, visual
11 | Language of instruction | Russian
12 | Conditions Testing, oral survey, preparation of abstracts
(requirements), routine
control
13 | The form of current cer- | Credit

tification
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1 | Course Title Environmental Biotechnology

2 | Year 3

3 | Academic Semester | 6

4 | Number of credints | 2,5

5 | Lecturer Candidate of Biological Sciences, associate professor of the department of mi-
crobiology Puchkova T. A.

6 | Goal The goal of the course is to form students' understanding of the main achieve-
ments of modern biotechnology aimed at solving environmental problems used
for this biological objects and processes.

7 | Prerequisites «Microbiology», «Radioecology», «Hydroecology», «Environmental monitoring,
control and examinationy.

8 | Course Description | Ecological biotechnology as a branch of general biotechnology, stages of emer-
from Program | gence and development prospects. Objects of biotechnology and ways to improve
Guide them. Use in biotechnology of immobilized bioobjects. Nutritional substrates,

including waste products used in biotechnological processes. The device of fer-
menters and bioreactors. Cultivation of microorganisms, cells of higher plants,
cells and tissues of animals. General concept of environmental pollution. Ecolog-
ical bases of bioindication. Biotesting as a method for assessing the toxicity of
chemicals and natural environments. Methods of biological sewage treatment.
Types of treatment plants in natural and artificial conditions. The role of micro-
organisms in wastewater treatment processes, their main groups. Processes of
anaerobic treatment and biogas formation. Biological cleaning of gas-air emis-
sions, used installations. Biological methods of soil remediation. Principles of
obtaining microbial biological preparations for bioremediation. Bioremediation
technologies. Phytoremediation. Bioenergetics. Use of biotechnology achieve-
ments in agriculture. Prospects for the production of bioplastics from renewable
resources. Factors affecting the decomposition of biopolymers in nature.

9 | Recommended 1.Ilpuknaanas sxobnoTexHonorus: yued. mocobue: B 2 1. / A.E. Ky3neuon [u
Textbooks (in Rus- | ap.]. — M.: BUHOM, Jlaboparopus 3uanwuii, 2010.
sian) 2. EropoBa T.A. OcHOBBI OMOTEXHOJIOTUH: Yueb. mocobue sl BBICUIMX MeAaro-

rudeckux yueOHbIx 3aBeaenuii / T.A. Eroposa, C.M. Knynosa, E.A. )KuByxuna.
— M.: U3n. Lentp «Akagemusi», 2008.

10 | Methods Problematic, visual methods, heuristic dialogue

11 | Language Russian

12 | Student evaluation | - training of seminars; preparation of abstracts;

- writing tests

13 | Final examination | Credit
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1 | The discipline Environmental monitoring, control and expertise
2 | Year of study 4
3 | Semester 7
4 | Number of credits 2,5
5 | Name of lecturer PhD, Associate Professor Makarevich Tamara Aleksandrovna
6 | Learning objectives | Formation of a holistic view of the existing in the world and in Belarus, in par-
ticular, the system of monitoring the state of the environment, assessing and reg-
ulating this state
7 | Prerequisites General ecology
8 | Contents of the dis- | Quality of the environment. Ecological rationing. Environmental standards and
cipline methods for their establishment. Environmental monitoring: methodology,
methods and tools. The National Environmental Monitoring System of the Re-
public of Belarus (NES). Implementation of NES in Belarus. System of state
management of environmental protection and nature management in Belarus.
General strategy for regulating the quality of the environment, regulatory mech-
anisms.
9 | Recommended liter- | 1. Israel A.Yu. Ecology and environmental monitoring. - Moscow: Gidromete-
ature oizdat, 1984,
2. Klyuchenovich V.I. [and others] National Environmental Monitoring System
of the Republic of Belarus: Results and Prospects. - Minsk: "BelNIC" Ecology ",
2013.
3. Makarevich T.A., Utochkina S.P. Environmental monitoring, control and ex-
amination: a training manual. - Minsk, BSU, 2012.
10 | Teaching Methods Dialog-heuristic, problematic, visual
11 | Language learning Russian
12 | Conditions (re- | Tests
quirements), current
control
13 | Form of current cer- | Exam

tification

59




1 | The name of the | Enzyme Kinetics
discipline
2 | The course of the |3
study
3 | Semester of training | 6
4 | The amount of |15
credits
5 | Full name of the lec- | SEMAK Igor V., PhD, associate professor
turer
6 | The objectives of | To develop the student's an understanding of principles, applicability and limita-
the discipline study- | tions of Enzyme Kinetics, the ability to use kinetic studies for decryption of en-
ing zyme catalysis mechanism.
7 | The prerequisites Enzymology, biochemistry, analytical biochemistry
8 | Contents of the | Basic principles and pattern of chemical kinetics applied in Enzyme Kinetics.
discipline Velocity of enzyme reaction and mode of it quantification. Quasi stationary na-
ture of enzyme Kinetics. Classification of enzyme reactions. Influence of tem-
perature on enzyme reaction. Thermodynamic probability of enzyme reaction.
Influence of pH on enzyme reaction. Inhibition of enzyme reaction. Allosteric
regulation of enzyme activity. Computer methods for data processing and pre-
senting results of analysis of enzyme Kinetics.
9 | Literature  recom- | 1. Keleti T. Basic Enzyme Kinetics / M.: «Mir», 1990. In russian.
mended 2. Bender M.L. et al. The Bioorganic Chemistry of Enzymatic Catalysis / M.:
«Miry», 1987. In russian.
3. Walter Ch. Enzyme Kinetics. Open and Closed Systems / M.: «Mir», 1969. In
russian.
4. Cornish-Bowden, Athel (2004). Fundamentals of enzyme kinetics (3rd ed.).
London: Portland Press.
5. Cleland, William Wallace; Cook, Paul (2007). Enzyme kinetics and mecha-
nism. New York: Garland Science.
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- The public defence of the student's prepared essay.
13 | The form of current | credit

certification
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1 | The name of the dis- | Enzyme Linked Immunosorbent Assays
cipline
2 | The course of the|4
study
3 | Semester of training 7
4 | The amount of credits | 2,5
5 | Full name of the lec- | SEMAK Igor V., PhD, associate professor
turer
6 | The objectives of the | To develop the student's an understanding of principles, applicability and limi-
discipline studying tations of Enzyme Linked Immunosorbent Assays (ELISA), the ability to se-
lect appropriate approaches to perform specific analytical tasks using ELISA.
7 | The prerequisites Immunology, analytical chemistry
8 |Contents of the | Structure and properties of antigens and antibodies. The physico-chemical
discipline properties of antigen - antibody interaction. Enzyme label in immunoassay.
Production of reagents for ELISA. Methods of ELISA.
Methods for data processing and presenting results.
9 | Literature recom- | 1. Collins W. P. Complementary immunoassays / M.: «Mir», 1987. In russian.
mended 2. Catty D. Antibodies: A Practical Approach / M.: «Mir», 1991. In russian.
3. Wild D. The Immunoassay Handbook 4th Edition (Theory and Applications
of Ligand Binding, ELISA and Related Techniques) / Elsevier Science, 2013.
4. Teopust u mpakTuka UMMyHOpepMeHTHOTO aHanm3a / A.M. Eropos, A.IL
Ocurnos, b.b. JI3antues, E.M. I'aBpunoBa — M.: Beiciias mkosa, 1991. In rus-
sian.
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of instruc- | Russian
tion
12 | Conditions - oral and written interviews in laboratory classes
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- The public defence of the student's prepared essay.
13 | The form of current | exam

certification
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1 |Object of Study Ethnic and confessional history of Belarus
2 |Year, Specialty 2
3 |Semester 3
4 |Number of Credits |2
5 |Lecturer KARPOVICH Natalia VValeryanovna
6. |Purposes of the|The study of the peculiarities of the formation of the Belarusian ethnos, the study of
Discipline Studies |the development of confessional relations in Belarus in different historical periods
7 |Prerequisites History of Belarus in the context of European civilization
8 |Content of the Dis-|Periodization of the ethnic and confessional history of Belarus, a description of the
cipline main stages. Historical forms and components of the ethnos. Classification of eth-
noses. Confessional map of the world. Structure, functions, typology of religions.
Classification of religions: archaic religions and religions of ancient civilizations,
national - state and world religions, non - traditional religions. Typological features,
features of creed, cult and the organization of religious organizations. Atheism. Re-
ligious legislation of the Republic of Belarus: evolution and current status. Ethnic
and confessional structure of modern Belarus. The main groups of non-traditional
religions: neo-Christian associations, neo-oriental cults, synthetic religions, Scien-
tology directions, neo-pagan organizations. The reasons for the formation of new
religious organizations. European Congress of Ethnic Religions (ECER). National-
cultural revival in the late XX - early XXI century. Characteristic features of the
mentality and ethnic image of the Belarusians. Emigration of Belarusians, the main
stages.
9 |Recommended Lit-|benapycs: rocymapctBo, penurus, o0mecTBo. Marepuanbl MexKIyHApOIHOM
erature Ha4YHO-TIpakTH4ecko KoHpepeHuuu. Munck — XKupoBuuu, 7 uroHs 2007 r. —
Munck: benopycckas Hayka, 2008.
3akon PecnyOnuku benapych «O cBoOOme BEepOMCIOBENAHMM W PETUTHO3HBIX
opranmzamusx: 3akoH Pecny6mmku benapyce», 17 nexabpst 1992 r. C usm. u gom.
ot 17.01.95 r. — Benamacui Bspxoynara Casera Pacny6miki benapycs — 1995 — Ne
13.
Hy6smenki,D. C. MeHranbHacps Oenapycay. HaupistHanbHbel — xapaktap //
benapycasnaycrsa: HaByu. lanawm. / [Taxg pana. I1. bpeiragzina. Mu., 1998. C. 123-
151.
Kamy6oBiu, A. Bocem BoH Oemapyckaii amirparibri // Heman. — 1992, — No2
OtHarapadisa Oenapycay: ricrapbisarpadis, THareHes3, 3THiYHas ricTopbis — MIHCK,
1985.
10| Methods of Teach-|Technologies of problem-module education and training and research activities,
ing communication technologies (discussion, press conference, brainstorming, training
debate), case method (situation analysis)
11|Languages of | Belarusian, Russian
Teaching
12|Papers and Tests|— preparation of a research project;
during the Semes-|— conducting testing
ters
13| Semester Result credit
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1 | Name of the disci- | Eukaryotic cell culture

pline

2 | Course of Study 2

3 | Semester of Study | 3

4 | Amount of credits | 2

5 | Lecturer Candidate of biological sciences, associate professor DITCHENKO Tatiana |.

6 | Goals Study of initiation methods and physiological and biochemical bases of mainte-
nance in vitro of cell cultures of plants, animals and humans, as well as the direc-
tions of their biotechnological and biomedical use

7 | Prerequisites Cytology and Histology

8 | Content Maintenance of aseptic conditions in the technology of plant and animal cell cul-
tures. Physiological and biochemical basis of plant cell cultivation. Methods for
the induction and cultivation of plant cells (callus and suspension cultures, proto-
plast cultures). Directions of using cell cultures and plant tissues. Cellular plant
engineering. Types of cell cultures of animals and humans. Physiological and bi-
ochemical foundations and systems of cultivation of cells of animals and humans.
Directions of using cell cultures of animals and humans. Preparation of pharma-
ceutical proteins. Cellular animal engineering. Use of cell cultures of animals and
humans in medicine.

9 | Recommended 1. Ditchenko, T.I. Plant cell, tissue and organ culture: course of lectures. — Mn.:

literature (in Rus- | BSU, 2007.
sian) 2. Freshni, R.Ya. Culture of animal cells [Electronic resource]: a practical guide.
— Moscow: BINOM. Knowledge lab, 2014.
3. Biotechnology of biologically active substances / ed. THEM. Grachevoy, L.A.
Ivanovo. — Moscow: Izd-vo Elevar, 2006.
10 | Teaching Methods | Verbal, practical, research
11 | Language of | Russian
instruction
12 | Requirements  of | Testing, written examination, preparation and defense of the essay
current control
13 | Form of current | credit

attestation
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1 | Name of the disci- | Evolutionary biochemistry
pline
2 | Course of Study 5
3 | Semester of Study | 9
4 | Amount of credits | 2,5
5 | Lecturer PhD, associate professor Shapchits Maria Pavlovna
6 | Goals Form an understanding of the main theoretical and methodological approaches to
the study of biochemical mechanisms of the evolution of living organisms.
7 | Prerequisites Metabolic biochemistry, enzymology, proteomics, molecular biology, the funda-
mentals of developmental biology, the theory of evolution.
8 | Content Basic mechanisms and strategies for biochemical adaptation. Biochemical ap-
proaches to the study of evolution. Biochemistry of prokaryotes and eukaryotes.
Respiratory proteins and phylogenesis of hemoglobin. Molecular-genetic and bio-
chemical foundations of embryonic development. The main features of metabo-
lism at different stages of human development.
9 | Recommended 1. Yupxuna A.A., Handyenko E.O., bokyrs C.b. buoxumus ¢umorenesa u oHTO-
literature (in Rus- | rene3a — Munck: HoBoe 3nanne; M: Uuda-M, 2012. - 288 c.
sian) 2. M. Cepsix, 1O. I1. ®ponos DBonrormonHas ouoxumus - Camapa: Camapckuii
yausepcuteT, 2007. - 236 c. Congeii Jx. Harnsanas meaununackas OMOXUMHUSL.
M.: I'DOTAP-Menua, 2011.
3. Hochachka, P. W. and Somero, G. N. (1984). Biochemical Adaptation.
Princeton, NJ: Princeton University Press.
4. YwupkuH, A.A. buoxumus ¢ oCHoBaMH reHHON mHxkeHepuu / A.A.UupkuH —
Bure6ck: YO «BI'Y um. [1.M.Mameposa, 2010. — 181 c.
5. Uupkun A.A., lanuenko E.O. buoxumus: YyeOHnoe pykooactso. M.: Mex.
jmT., 2010. — 624 c.
6. Bbokyts, C.b. MosnekynspHas OHOIOTHS: MOJIEKYJISIPHbIE MEXaHU3Mbl XpaHe-
HUSI, BOCIIPOU3BEJICHUS U peaM3allid T'eHEeTUYeCKOW MHpopManuu: yued. moco-
6ue / C.b.bokyts, H.B.I'epacumoBuy, A.A.Mumntotud. — MH.: Beir. mik., 2005. —
463 c.
7. Spwirun, B.H. (pen.) buonorus. T.1. — M.: Beicmas mkona, 2003. — 432 c.
8. Tutoxk M.A. MonekynspHbIe acrieKTsl 3BoJronuu — Mu: M3a-so BI'Y, 2011.
10 | Teaching Methods | Explanatory-illustrative, research, problem, dialog-heuristic.
11 | Language of | Russian
instruction
12 | Requirements  of | - prepare reports,
current control - oral questioning,
- 2 test papers
13 | Form of current | credit

attestation
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1 | Name of the | Extrachromosomal genetic structures of bacteria
discipline
2 | Course 4
3 | Semester of training | 7
4 | Amount of credits 2,5
5 | Full name lecturer Doctor of Biological Sciences, Professor Titok Marina Alekseevna
6 | Objectives of study- | Consideration of the organization of the main types of extrachromosomal genetic
ing the discipline elements, their role in the variability of bacterial genomes, the principles of their
use in genetic engineering.
7 | Prerequisites Genetics, Microbiology, Biotechnology
8 | Contents of the | The role of mobile genetic structures (plasmids, transposons, integrons) in the
discipline variability of bacterial organisms. Features of the molecular organization of
plasmids, determining resistance to antibiotics, the degradation of organic and
inorganic compounds, the synthesis of toxins, the formation of nodules and
crown galls. Organization of replication systems of plasmid replicons and sys-
tems that ensure their stable inheritance in cells (mrs-, kil- and par-systems).
Evolution of plasmids. Methods of studying plasmids.
9 | Literature 1. Thomas C.M. The Horizontal gene pool / Harwood Academic Publishers,
Amsterdam, 2000.
2. Titok M.A. Plasmids of Gram-positive bacteria / J.K. Fomichev, editor /
BSU Publishers, Minsk, 2004.
10 | Teaching Methods | Problematic, dialog-heuristic, visual.
11 | Language of | Russian
instruction
12 | Conditions -testing
(requirements), -writing essays
current control
13| Form of current | exam

certification
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1 | The name of the | The Fauna of Belarus
discipline
2 | The course of the |3
study
3 | Semester of training | 6
4 | The amount of |15
credits
5 | Full name of the lec- | PhD, Associate Professor O.1. Borodin; PhD, Associate Professor V.V. Sakhvon
turer
6 | The objectives of | «The fauna of Belarus» is the zoological discipline basing on knowledge’s of
the discipline Vertebrate and Invertebrate zoology, animal ecology and others branches of bio-
studying logical science. The main purpose of this course is acquaintance with fauna di-
versity in Belarus.
7 | The prerequisites Zoology
8 | Contents of the dis- | The history of the animal world of Belarus. Taxonomic review: the Kingdom
cipline Protista, Lower Multicellular, Lower Worms, The Group Coelomata. Phylum
Chordata. Animals of terrestrial ecosystems. Animals of aquatic ecosystems. Na-
tional strategies for the use of wildlife in Belarus. National strategy for protec-
tion of fauna of Belarus.
9 | Literature 1. Bypko JI.I. ITo3Bonounsle xkuBoTHBIE benapycu / JI.I. Bypko, B. B. I'puuuk.
recommended  (in | Munck: BI'Y, 2013.
Russian) 2. Dunukioneaus npuponsl benapycu / pea. xon. FO. B. Anekcanapos [u ap.].
Munck: benapyc. Ounpiki. ims [1. Bpoyki, 2014.
3. XKykos IL.U. Pri0Ob1 benapycu. Munck: Hayka u Texnuka, 1965.
4. Xyxos I1.LH. CipaBoYHHK 10 9KOJIOTHHU MTPECHOBOJHBIX pbI0. MuHCK: Hayka
M TeXxHuKa, 1988.
5. IItuuer benapycu Ha pybexxe XXI Beka: cTaryc, YUCIEHHOCTh, PAacIpocTpa-
Henue / M.E. Hukodopos [u ap.]. — Munck: M3a-Bo H. A. Kopones, 1997.
10 | Teaching methods Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing
(requirements),
routine control
13 | The form of current | Credit

certification
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1 | The name of the | Functional biochemistry
discipline
2 | The course of the |2
study
3 | Semester of training | 4
4 | The amount of |4
credits
5 | Full name of the | Candidate of Biology, associate professor ORYOL Natalia Mikhaelovna
lecturer
6 | The objectives of | Formation at students of complete system of knowledge of biochemical func-
the discipline study- | tions of bodies and fabrics; mechanisms of regulation and interrelation of bio-
ing chemical processes in bodies and fabrics and an organism in general; value of a
functional biochemical kompartmentalization for maintenance of a gomeostazis;
biochemical adaptation of an organism to internal and external factors.
7 | The prerequisites Structural biochemistry, metabolic biochemistry
8 | Contents of the | Functional biochemistry of blood, liver, kidneys, muscles, connecting fabric,
discipline brain: a role in ensuring processes of activity of an organism in general. Mecha-
nisms of regulation of biochemical processes in bodies and fabrics and their in-
tegration. Applied aspects of functional biochemistry.
9 | Literature 1. Oryol N.M. Functional biochemistry: grant. In 2 h. P 1. Functional biochemis-
recommended try of blood, liver, kidneys, muscles / N.M. Oryol. — Minsk: BGU. — 2015.
2. Biochemical bases of activity of the person / Under the editorship of Filippo-
vich Yu.B., Konichev A. S.//M.: VLADOS. - 2005.
3. Biochemistry. / Under the editorship of Severin E. With//M.. GEOTAR —
MEDICAL —2011.
4. Kamenyuk L.K. Functional biochemistry. Uchebno methodical grant/L. K.
Kamenyuk, E.Sh. Enikeev, R.I. Yagudina, Yu.V. Saenko / Under the editorship
of the prof. V.S. Tishkin//Ulyanovsk: Prod. - in Ulyanovsk un-that. — 1998.
5. Kolman Ya. Evident Biochemistry / Ya. Kolman, K.G. Ram//M.: World. —
2000.
10 | Teaching methods Explanatory and illustrative, research, dialogue and heuristic, problem
11 | Language of | Russian
instruction
12 | Conditions - written examination,
(requirements), - the current examinations on laboratory researches,
routine control - oral poll on laboratory researches,
- preparation of the report on results of a practical work
13 | The form of current | exam

certification
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1 | Name of the | Functional genomics
discipline
2 | Course of study 3
3 | Semester 6
4 | Number of credits | 2.5
5 |Name of the | Candidate of biological sciences, associate professor
Lecturer LAHODZICH Aliaksei Viktaravich
6 | Objectives of stud- | Forming an integral system of knowledge about the implementation of genetic
ying the discipline | information in biological systems, studying and mastering various approaches and
methods for its analysis, demonstrating the possibilities for their application,
identifying factors that affect the inheritance of traits, developing algorithms and
recommendations for selecting appropriate methods for analyzing the results of
genetic experiments.
7 | Prerequisites Genetics, molecular genetics, molecular biology of a gene, biochemistry
8 | Contents of the | Genomics, its goals and tasks, a place among other biological sciences. Sequenc-
discipline ing of complete genomes and analysis of the structure of the genome. The main
structural and functional elements of the carriers of genetic material. Molecular
databases and annotation of genomic sequences. The organization of the genome
and evolution. Archives and retrieval of information. Bioinformatics. Aligning
sequences and building phylogenetic trees. Prediction of protein function. Com-
puter design of medicines.
9 | Recommended 1. TTonos B.B. I'enomuka ¢ MonekymsipHo-TeHeTndeckumu ocHoBamu. / B.B. Ilo-
literature moB.- M.: Kamxusrit nom “JIMBPOKOM?”, 2009. — 304 c.
2. Jleck A. Begenne B 6uonnpopmaruky. / A. Jleck; mep. ¢ anrin. — M.: BU-
HOM. JIaboparopusie 3nanus, 2009. — 318 c.
3. I'mux b., Ilactepuak J[>x. Monekynspuas Ouonorus. [IpuHIUNBI U npuMeHe-
aue: [lep. c anrn. / mox pea. H.K. SlaxoBckoro. — M.: Mup. 2002. — 589 c.
10 | Teaching methods | Lectures, work with databases
11 | Language Russian
12 | Conditions Computer testing
(requirements),
control
13 | Form of current | exam

certification
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1 | Name of disciplines | Fundamentals of botany
2 | Course of Study 1-2
3 | Semester of training | 2-3
4 | Amount of credits 7
5 | FULL NAME | PhD, Associated Professor Poliksenovaa V.D., PhD, Associated Professor
lecturer Tikhomirov V.N., PhD, Associated Professor Lemeza N.A., PhD, Associated
Professor Chernik V.V.
6 | Objectives of study- | Form students a complete system of knowledge about the features of the struc-
ing the discipline ture, reproduction, diversity, distribution, classification of higher plants, plant
communities, the importance of plants in nature.
7 | Prerequisites Biology, VII, X, XI grade of secondary school
8 | Contents of the | Characteristic features of higher plants as a result of adaptation to life on land.
discipline Features of the structure and a variety of plant cells, tissues, vegetative and re-
productive organs. Reproduction of plants, features of life cycles. Flower as a
special reproductive organ of angiosperms.
The concept of flora, vegetation, phytocenosis. The relationship of plants with
each other and the environment. Scientific approaches to the classification of
plants, algae, fungi. Taxonomic categories and taxa. General characteristics of
different taxa.
9 | Recommended litera- | 1.Cayrkuna T.A. / Cayrkuna T.A, [Tomukcenosa B.Jl. Mopdosorust pacTeHuid.
ture Mumnck: BI'Y, 2012.
2. Cayrkuna, T.A./ Cayrkuna T.A., [Tomukcenosa B./[. boranuka. [Ipaktukym
o Mmopdororuu pacteHuit. Munck: bI'Y, 2017.
2.Yepnuk, B.B Cucremaruka Beiciiux pacteHuil. [lokpeirocemennnie. Knace
JBynonsusie / B.B. Uepnuk, M.A Jxyc, T.A. Cayrkuna, B.H. Tuxomupos.
Mumnck: BI'Y, 2010.
2. Yepnuk, B.B. Bricune cniopoBeie pactenust / B.B. Uepnuk. Munck: BI'Y,
2008.
3. 3y6keBuu, I'1. Cucremaruka Bbicmux pacteHuil. I'omocemennsie / I'.H.
3yokeBuy. Munck: BI'Y, 2004.
4. Yepuuk, B.B Cucremaruka Boiciinx pacreHuil. Ilokpsitocemennsie, Knace
Onnononsubie / B.B. Uepnuk, M.A. [xxyc. Munck: bI'Y, 2012.
5. EneneBckmit A.I'. boranuka / A.I'. Enenesckuii, M.JI. ConosneBa, B.H. Tu-
xoMmupoB. M.: Akanemus, 2004.
10 | Teaching Methods Visual, system, group, modular-rating learning technologies
11 | Language of | Russian
instruction
12 | Conditions - protection of abstracts and written tests; - oral survey, colloquium; - Testing
(requirements),
current control
13 | Form of current | examination.

certification
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1 | The name of the | Fundamentals of Ethology
discipline
2 | The course of the |4
study
3 | Semester of training | 8
4 | The amount of |35
credits
5 | Full name of the lec- | PhD, Associate Professor V.I. Khvir
turer
6 | The objectives of | One of the main tasks of the course is the formation of a scientific view on the
the discipline processes of behavioral adaptations of animals in different environmental condi-
studying tions, the notions of the ecological conditioning of the behavioral repertoire that
allows animals to occupy various ecological niches.
7 | The prerequisites Zoology
8 | Contents of the dis- | Basic laws and patterns of manifestation of various forms of animal behavior.
cipline Regularities in the development of behavior in ontogeny. Peculiarities of social
behavior of animals. Mechanisms that determine the formation and consolida-
tion of various forms of behavior. Regularities of the evolutionary development
of behavior.
9 | Literature 1. Oetocoepu M. [loBenenue xuBOTHBIX: CpaBHHUTENbHBIE acnekThl. M: Mup.
recommended  (in | 1981.
Russian) 2. 3opuna 3.A. 300mcuxonorusi. JINeMEHTaPHOE MBIIUIEHUE KUBOTHBIX / 3.A.
3opuna, U.W. Iloneraesa. M: Bricmas mikosna, 2001.
3. 3opuna 3.A. OcHOBBI 3TOJOTUU U reHeTHKH noseneHus / 3.A. 3opuna, N.U.
[Toneraena, XK.W. Pe3unkoBa. M: Bricmias mkosna, 2002.
4. Maxk-®apnenn /. [ToBenenne )KUBOTHBIX: TICUXOOHOJIOTHS, ITOJOTHUS B 3BO-
moumsi. M: Mup, 1988.
5. B.I. XBip Orosorus: Tezaypyc. Yacts 1. OOuiye u TeopeTuyeckue TEpMUHbBI 1
nousatus. Munck: BI'Y, 2010.
10 | Teaching methods Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing, oral survey
(requirements),
routine control
13 | The form of current | Exam

certification
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Course Title

Fundamentals of Immunology

Year

3

Academic Semester

6

Number of credints

2,5

Gl IWIN -

Lecturer

Candidate of biological sciences, associate professor Pesnyakevich Alexander
Georgievich

(o]

Goal

The main goal of the course is to form a general view of students, regardless of
their narrow specialization, about the natural factors of protecting the mammalian
organism from infectious agents and about the mechanisms that determine indi-
viduality at the cellular and molecular levels. The course should also serve as a
basis for meaningful application by students in their further scientific activity of
modern methods of research of biological objects, which are based on the use of
antibodies.

Prerequisites

Human anatomy, human and animal physiology, cytology and histology, bio-
chemistry; molecular biology, genetics, microbiology, virology

Course Description
from Program
Guide

The role of the immune system in maintaining homeostasis. General characteris-
tics of the immune system of mammals (organs, cells, molecules). Differences
and interrelation of constitutive and inducible mechanisms protect the body from
foreign antigens. Impenetrability of the integument, inflammatory reaction,
phagocytosis, complement system as the main manifestations of constitutive
mechanisms. Immune response to thymus-dependent antigens as the main induc-
ible mechanism. Immunological memory, mechanisms of its origin and realiza-
tion. Hypersensitivity as a form of response to the antigen. Types of immunity to
infectious diseases. The concept of vaccines and serums as preventive and thera-
peutic agents. General properties and classification of antigens. Structure, classi-
fication and properties of antibodies. The principle of obtaining monoclonal anti-
bodies. Antigen-antibody reactions and their application in scientific research.
Immunodeficiency and immunopathology in humans.

Recommended
Textbooks (in Rus-
sian)

1. Spunun A.A. Ummynonorus. M.: TEOTAP-ME/IUA, 2010

2. Poiit A. , Bpoctodd k., Meitn JI. OcnoBbl uMMyHo0rHH. M.: Mup. 2000.
3. Tamaktmonos B.I'. UmmyHomnorus. M., Axagemusi, 2004

4. JIL.B. Koanbuyk, JI.B. I'ankoBckas, P.S. MemkoBa. Knuanueckass UMMyHO-
JIOTUSI ¥ aJUIeproyiorusi ¢ ocHoBamu o6melt ummyHosorud M.: T[EOTAP-Menua,
2011

5. IlecuskeBuu A.I'. OcHoBrl uMMyHOOrHH. Kypce nexuuit Munck, BI'Y, 2008.

10

Methods

Comparative, problematic, visual methods, heuristic dialogue, method of forming
the personal significance of knowledge

11

Language

Russian

12

Student evaluation

Lectures
Laboratory classes (compulsory attendance)
Testing

13

Final examination

Exam
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1 | Name of the | Fundamentals of Intellectual Property Management
discipline
2 | Course of Study 4
3 | Semester of | 8
training
4 | Amount of credits | 1,5
5 | Name of the | Senior Lecturer
speaker Staganovich Anastasia Leonidovna
6 | Objectives of stud- | Formation of knowledge of intellectual property; studying by students of general
ying the discipline | issues of registration, registration and implementation of rights to the results of
intellectual activity; inculcation of skills of conducting patent information retriev-
al, including using the Internet.
7 | The re-requisites Economy
8 | Contents of the | Intellectual property as a factor of socio-economic development. Copyright and
discipline related rights. Industrial property. Patent Information. Patent research. Introduc-
tion of intellectual property in civil circulation. Commercial use of intellectual
property. Protection of the rights of authors and rights holders. Settlement of dis-
putes about infringement of intellectual property rights. State management of in-
tellectual property.
9 | Recommended 1. Kudashov V.I. Intellectual property: protection and implementation of rights,
literature management: training. allowance. - Mn .: BNTU, 2004. - 322 p.
2. Yakimakho A.P. Management of intellectual property in the Republic of Bela-
rus. - Mn .: Amalfeya, 2005. - 472 p.
10 | Teaching Methods | The problematic, dialog-heuristic, visual, method of forming the personal signifi-
cance of knowledge
11 | Language of | Russian
instruction
12 | Conditions -testing
(requirements), - preparation of abstracts
13 | Current control credit
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1 | Name of the | Fundamentals of molecular biology
discipline
2 | Course 3
3 | Semester of training | 5
4 | Amount of credits 1,5
5 | Full name lecturer Doctor of Biological Sciences, Professor Titok Marina Alekseevna
6 | Objectives of study- | Review of molecular genetic processes that ensure the evolution of organisms in
ing the discipline a series of generations.
7 | Prerequisites Cytology, Biochemistry, Genetics
8 | Contents of the | The concept of biological systems, the features of their organization and func-
discipline tioning. Cell as a structural unit of the organism, cell types, non-cellular biologi-
cal systems and their principal characteristic. Basic biological polymers and
their functions in living systems. The principle of the structure and functioning
of DNA as a substance of heredity. Molecular mechanisms of replication, tran-
scription, translation and recombination. Mutational process and repair systems.
9 | Recommended 1. Alberts B. Molecular Cell Biology / B. Alberts, D. Brey, D. Luis, M.
literature Reff, K. Roberts, editors / Mir Publishers, Moscow, V. 2, 1986.
2. Spirin A.S. Structure and functions of nucleic acids / A.S. Spirin, editor /
High school Publishers, Moscow, 1990.
3. Bokut S.B. Molecular biology / S.B. Bokut, N.V. Gerasimovich, A.A. Mi-
lutin, editors / High school Publishers, Minsk, 2005.
4. Singer M. Genes and genomes / M. Singer, P. Berg, editors / Mir Pub-
lishers, Moscow, 1998.
10 | Teaching Methods Problematic, dialog-heuristic, visual
11 | Language of instruc- | Russian
tion
12 | Conditions (re- | -testing
quirements), current | -writing essays
control
13| Form of current | credit

certification
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1 | Name of the disci- | Fundamentals of Plant Biotechnology
pline
2 | Course of Study 3
3 | Semester of Study | 6
4 | Amount of credits | 1,5
5 | Lecturer Candidate of biological sciences, associate professor DITCHENKO Tatiana |.
6 | Goals Form a system of knowledge about the basic principles and methods of cellular
and genetic engineering of higher plants, its achievements and prospects
7 | Prerequisites Plant Physiology
Eukaryotic cell culture
8 | Content Plants as objects of biotechnology. Growth regulators and their use in plant bio-
technology. Fundamentals of plant cell engineering. Somatic hybridization. Cy-
bridization. Cell selection in vitro. Getting somaclonal variants. Genetic engineer-
ing of plants. Directions and methods of creating transgenic plants. Biotechnolo-
gy of medicinal plants. Technologies of microclonal reproduction and creating
virus-free plants. Biotechnological methods for preserving the gene pool of higher
plants.
9 | Recommended 1. Voinov, N.A. Modern problems and methods of biotechnology. - Krasnoyarsk:
literature (in Rus- | IPK SFU, 2009.
sian) 2. Ditchenko, T.I. Culture of plant cell, tissue and organ: course of lectures. —
Mn.: BSU, 2007.
3. Ermishin, A.P. Plant Biotechnology and Biosafety: a Handbook. — Mn.: BSU,
2015.
10 | Teaching Methods | Verbal, practical, research
11 | Language of | Russian
instruction
12 | Requirements  of | Testing, written examination, preparation and defense of the essay
current control
13 | Form of current | credit

attestation
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1 | The name of the | Fundamentals of Radiation Biochemistry
discipline
2 | The course of the |4
study
3 | Semester of training | 7
4 | The amount of|2
credits
5 | Full name of the lec- | FILIMONOV Mikhail Mikhailovich, PhD, Associate Professor
turer
6 | The objectives of | To form a system of ideas about the role of radiation-biochemical research in
the discipline study- | solving the main problems of modern radiobiology among students of biologists
ing
7 | The prerequisites Biochemistry, Radiation Biophysics.
8 | Contents of the | Actual problems of radiobiology and radiation biochemistry from the perspec-
discipline tive of the consequences of the Chernobyl accident. The state and changes in the
metabolism of the most important biomolecules and systems in the irradiated
organism. Biochemical aspects of the action of small doses and powers of ioniz-
ing radiation, taking into account the phenomena of radiation hormesis.
9 | Literature 1. Kuzin, A.M. Radiation Biochemistry / A.M. Kuzin .- Moscow: Atomizdat,
recommended 1962.
2. Eidus, L.Kh.Nespecific reaction of cells and radiosensitivity / L.Kh. Eidus.-M
.. Atomizdat, 1977.
3. Kuzin, A.M. The idea of radiation hormesis in the atomic age / A.M. Cousin.
Moscow: Nauka 1995.
4. Nefedov, I.Yu., Nefedova, 1.Yu., Palpa, GF, Actual aspects of the problem of
the genetic consequences of irradiation of mammals. / / Radiation Biology. Ra-
dioecology. vol.40, Ne4, p.358. Fundamentals of biochemistry / Yu.B. Filippo-
vich. M., 1999.
(in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes;
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | credit

certification
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1 | The name of the | Fundamentals of Zoology
discipline
2 | The course of the |1
study
3 | Semester of training | 1-2
4 | The amount of |7
credits
5 | Full name of the lec- | PhD, Associate Professor O.Yu. Kruglova; PhD, Associate Professor V.I. Khvir
turer
6 | The objectives of | The course «Fundamentals of Zoology» is one of the fundamental courses in the
the discipline system of university biological education. It’s goal is to detail for students the
studying diversity of the animal world and the features of organization and life activity of
representatives of different taxonomic groups. The objectives of the course in-
clude detail for students with the spread of animals, the main ways of their evo-
lution, the formation of specific adaptive features of the organization in connec-
tion with the diversity of habitats.
7 | The prerequisites Zoology
8 | Contents of the dis- | Kingdom Protista. Kingdom Animalia. Subkingdom Parazoa. Subkingdom
cipline Phagocytellozoa. Subkingdom Eumetazoa. Bilateralia. Protostomia. Deu-
torostomia. Main stages and regularities of animal evolution.
9 | Literature 1. JlJomarun M.K. 3oonorus 6ecro3BoHOUHEIX: yaeOHOe mocooue / UK. Jloma-
recommended  (in | tun, JK.E. Menemko. Munck: BI'Y, 2009.
Russian) 2. lllaposa MN.X. 3oonorus 6ecro3BoHOYHBIX. 1999
3. HaymoB H.II. 3oonorus nozsonounsix / H.I1. Haymos, H.H. Kaprames. M.:
Bricmas mikouna, 1979.
4. Illananenok E.C. Ilpaktukym no 30onoruu 6ecrno3onounsix / E.C. lanane-
HOK, C.B. byra. Munck, 2002.
5. TuxomupoB M.A. Maiblif IpakTUKyM 1O 300J0TMH Oecrio3BOHOUHBIX / M.A.
Tuxomupos, A.A. Jlo6poBonbckuii, A.W. I'panosuy. 2005.
6. Jlonatun 1.K. MCTOZ[I/IIICCKOC [MOCOOHE MO CUCTEMATHUKE U CJIOBApb CUCTEMaA-
TUYECKUX TPYIII MO Kypcy «300J10THs 6ecrio3BOHOUHBIX KUBOTHBIX» / 1.K. Jlo-
natul, E.C. ananenok, C.B. byra, )K.E. Menemko. Munck: BI'Y, 2013.
7. Pomep A., Ilapconc T. Anaromus no3BoHouHbIX / A. Pomep, T. Ilapconc. M.:
Mup, 1992. - T. 1, T. 2.
8. Tepentnes I1.B. [IpakTrkyMm 1o 300510TUH MO3BOHOYHBIX, 1956.
9. B.I. XBip OCHOBBI 300JIOTUH: HM3IIUE XOPAOBBIE, OECUETIOCTHBIE, PHIOBI. /
B.U. XBup, O.1O0. Kpyrnosa. Musnck: bI'Y, 2016.
10. lorens B.A. 3o0o0morus 6ecnio3BoHouHbIX. M.: Beiciias mikoa, 1981.
10 | Teaching methods | Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing, oral survey, preparation of abstracts, drawing albums
(requirements),
routine control
13 | The form of current | Exam

certification
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1 | Name of discipline Gene molecular biology
2 | Training course 2
3 | Semester 4
4 | The number of |15
credits
5 | Lecture name and | Maximova Natalia
surname
6 | The goal of the dis- | The motto of the course is "New ideas based on new knowledge.” The aim of
cipline the course is to acquaint students with the latest achievements of molecular bi-
ology of the gene and molecular genetics and their scientific basis and perspec-
tives of use to solve theoretical and applied problems of biology, medicine and
agriculture.
7 | Prerequisites Cell biology, organic and inorganic chemistry, biochemistry.
8 | The content of the | The course program includes issues of structural — functional organization of
discipline genes and genomes, the basic mechanisms of realizing the hereditary infor-
mation of organisms of different level of complexity. The study of molecular
genetic
mechanisms of the matrix processes — replication, transcription, reverse tran-
scription and translation. The deciphering of the genetic code. Familiarity with
modern methods of gene analysis and their use in genetic engineering, when
creating transgenic animals and plants, microorganisms, as well as in gene ther-
apy.
9 | Recommended 1. Lewin B. Genes. M: Laboratory of knowledge, 2012.
literature 2. Mulkambarov N. N., Kuznetsov, S. A. Molecular biology: OO0 "Medical
information Agency", 2007.
3. Sverdlov E. D. Problems and prospects of molecular genetics. / Sverdlov E.
D.: M.: Nauka, 2003.
4. Sverdlov E. D. Look at life through the window of the genome: In3 T. T. 1:
Essays on modern and molecular genetics. Vol. 1. M.: Nauka, 20009.
10 | Teaching methods Comparative, problem, a visual method based on the use of multimedia, the
method of formation of the personal meaning of knowledge.
11 | Language learning Russian
12 | Conditions (require- | Oral responses test-control, control of independent work, writing abstracts and
ments), the current | essays.
control
13 | Form current | Credit

certification
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1 | Name of discipline Gene therapy

2 | Training course 3)

3 | Semester 9

4 | The number of |35

credits

5 | Lecture name and | Maximova Natalia

surname

6 | The goal of the dis- | The purpose of the course is to form understanding of modern aspects of gene

cipline therapy and methods of treating hereditary human diseases by molecular genet-
ic approaches. To achieve this purpose the material is presented in a logical se-
quence, starting from acquaintance with hereditary human diseases and their
molecular genetic basis, the development of methods of gene transfer and ex-
pression in human cells, the prospects of gene therapy.

7 | Prerequisites Genetics, molecular biology, genomics, modern aspects of genetic analysis, ge-
netic engineering, virology, human and animal physiology, biochemistry, im-
munology.

8 | The content of the | Gene therapy — changes in the genetic apparatus of human somatic cells to treat

discipline diseases. Classification of monogenic and polygenic human diseases. The ge-
netic nature of HIV infection. The strategy and methods of correction of genetic
defects. Methods of introducing genes into human cells. Achieving the thera-
peutic effect of gene-therapy tools. The success of gene therapy. The actual
tasks, successes and problems of gene therapy.

9 | Recommended 1. Ivanov V. I, Baryshnikova N. In. etc. Genetics / Textbook for universities. —

literature Moscow: IKTS Akademkniga, 2007.
2. Sverdlov E. D. Look at life through the window of the genome: In 3 T. T. 1:
Essays on structural molecular genetics. Vol. 1. M.: Nauka, 2009.
3. Gene Correction. Methods and Protocols. Series: Methods in Molecular Bi-
ology, Vol. 1114 . Storici, Francesca (Ed.), 2014.

10 | Teaching methods Comparative, problem, a visual method based on the use of multimedia, the
method of formation of the personal meaning of knowledge.

11 | Language learning Russian

12 | Conditions (require- | Oral responses test-control, control of independent work, writing abstracts and

ments), the current | essays.
control

13 | Form current | Exam

certification
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1 | The discipline General ecology
2 | Year of study 3
3 | Semester 5
4 | Number of credits 4
5 | Name of lecturer doctor of biological sciences, professor
Grichik Vasily Vitalyevich
6 | Learning objectives | Formation of knowledge about basic concepts, laws of structural and functional
organization of superorganismic biosystems
7 | Prerequisites Zoology, Geobotany
8 | Contents of the dis- | Ecology as a science. Conditions of the environment and the organism. Abiotic
cipline factors and organisms. Population and structure. Population dynamics. Intrapop-
ulation interactions. Interpopulation interactions. Population fluctuations. Bioce-
nosis (biotic community). Biogeocenosis and ecosystem. Efficiency of ecosys-
tems. Dynamics of the ecosystem. Biomes of the Earth. Water ecosystems, their
features. Composition and structure of the biosphere. The role of human in the
evolution of the biosphere. The technosphere and noosphere. Biogeochemical
cycles. Biosphere resources.
9 | Recommended liter- | 1. Odum Yu. Fundamentals of Ecology. - Moscow: Mir, in 2 volumes., 1986.
ature 2. Shilov LA. Ecology. - Moscow: Higher School, 1997.
3. Bigon M., Harper J., Townsend K. Ecology: individuals, populations and
communities. - Moscow: Mir, in 2 volumes, 1989.
4. Grichik V.V., Kamlyuk L.V., Semenyuk G.A. Ecology and rational nature
management. Minsk, BSU, 2013.
10 | Teaching Methods | Verbal, practical
11 | Language learning Russian
12 | Conditions (re- | Tests
quirements), current
control
13 | Form of current cer- | Exam

tification
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1 | Name of the | Genetic analysis
discipline
2 | Course of study 3
3 | Semester 5
4 | Number of credits | 1,5
5 |Name of the | Candidate of biological sciences, associate professor
Lecturer LAHODZICH Aliaksei Viktaravich
6 | Objectives of stud- | Forming an integral system of knowledge about the implementation of genetic
ying the discipline | information in biological systems, studying and mastering various approaches and
methods for its analysis, demonstrating the possibilities for their application,
identifying factors that affect the inheritance of traits, developing algorithms and
recommendations for selecting appropriate methods for analyzing the results of
genetic experiments.
7 | Prerequisites Genetics, molecular genetics, molecular biology of a gene, biochemistry
8 | Contents of the | The subject, tasks and methods of genetic analysis. The role of the model object
discipline in genetic analysis. Genetic analysis at the organism level, at the cellular level, at
the molecular level of the organization, its features and resolving power. Mapping
of genes. Crossing systems. Stages and methods of studying the gene. The main
approaches for studying the organization of nucleic acid molecules.
9 | Recommended 1. Aiiana ®@. CoBpemennas renetuka / @. Aiana, J[x. Kaiirep. M.:Mup. T.1-3,
literature 1987.
2. Unre-BeuromoB C.I'. Beenenune B MonekyinspHyto reHetuky / C.I'. Hure-
Beuromos. M., Bricmras mikoia, 1983,
3. JIstoun b. I'ennr / b. JIptoun. M., Mup. 1987.
10 | Teaching methods | Lectures, the solution of genetic problems
11 | Language Russian
12 | Conditions Written examinations
(requirements),
control
13 | Form of current | credit

certification
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1 |Name of|Genetic engineering
discipline
2 |Course 3 (biology, direction biotechnology)
3 |Semester 6 (biology, direction biotechnology)
4 |ECTS (Credits) |3
5 |Lecturer(-s) Doctor of biological sciences, professor EVTUSHENKOV Anatoli Nikolaevich (biology,
direction biotechnology)
6 |Goal Form a theoretical understanding of the basic methods of genetic engineering and give
elementary skills in setting up a genetic engineering experiment
7 |Prerequisites Biochemistry, introduction to biotechnology, microbiology, genetics
8 |Content Introduction. Enzymes used in genetic engineering, their basic properties and applica-
tions. Vectors used in genetic engineering, their main characteristics. Construction and
screening of gene libraries. Polymerase chain reaction. DNA sequencing. Mutagenesis of
cloned DNA. Expression of proteins. Prospects for using the achievements of genetic
engineering
9 |Literature (in|1. I'mux b. Monekynspras ouorexuomnorus / b. I'muk, J[x. [Tacteprak. [TpuHIummne: u npu-
Russian) Menenue. M.: Mup, 2002.
2. Pei6una B.H. OcHoBbl renetrueckoit umxenepuu / B.H. Peiounn. Cankr-TlerepOypr:
Wsnarenscteo CIIOI'TY, 2002.
3. tlenkynoB C.H. I'enernueckas umkenepus / C.H. Ilenkynos. HoBocubupck: Cubup-
CKO€ YHHBEPCUTETCKOE M3aarenbeTBo, 2008.
[lerepOypr: M3marenscto CIIGITY, 2002.
3. lenkynoB C.H. I'enernueckas umxenepus / C.H. LlenkyHos. HoBocu-
oupck: CuOUpCcKoe YHUBEPCUTETCKOE M3aTeNbeTBO, 2004,
10| Teaching Comparative, problematic, dialog-heuristic, visual
methods
11|Language Russian
12|Requirements, | Test work
current control
13|Form of students |Exam
reporting
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1 | The name of the | Genetics inthe Animal Biotechnology
discipline
2 | The course of the | 4
study
3 | Semester of training | 7
4 | The amount of |35
credits
5 | Full name of the | PhD, Associate Professor N.V. Voronova; PhD, Associate Professor M.E. Mi-
lecturer khailova
6 | The objectives of | The course «Genetics in the Animal Biotechnology» is one of the special zoolog-
the discipline ical courses, which based on knowledge of Invertebrate and Vertebrate zoology,
studying genetics, molecular biology and ecology. The course «Genetics in the Animal
Biotechnology» is aimed to forming a system of knowledge of modern ap-
proaches and methods which are used in zoological research related to biotech-
nology.
7 | The prerequisites Zoology, Biotechnology, Molecular Biology
8 | Contents of the dis- | Basic methods and techniques of animal biotechnology. Population-genetic di-
cipline versity of wild and farm animals. Modern methods of producing transgenic ani-
mals. Molecular taxonomy of animals, principles and methods
9 | Literature 1. Opuct JLK. buonoruueckue npobiemsl xuBoTHOBOACTBA B XXI Beke / JL.K.
recommended  (in | Opuct, H. A. 3unoBbeBa. M.: PACXH, 2008.
Russian) 2. 3unoBbeBa H.A. BBeneHre B MOJIEKYIISIDHYIO T€HHYIO TUarHOCTHKY CEJIbCKO-
XO0351IICTBEHHBIX KUBOTHBIX. JlyOpoBuusl: BIXK, 2002.
3. Breaenue B JIHK-texnonorun / B.M. I'naszko [u ap.]. M.: ®I'HY «Pocusn-
dbopmmarpotex», 2001.
4. JlykamoB B.B. MonekynspHas 3BoMONMS U QUIOTeHeTHYeCKUil anamu3. M.:
bunowm, 2009.
5. Boponosa H.B. OchnoBsl cratuctnueckoro ananusa JJHK / H.B. Boponoga,
M.M. Bopob6reBa. Munck: BI'Y, 2015.
6. Boponosa H.B. Unentuduxamus BunoB 1 noctpoenue ¢unorenuii / H.B. Bo-
ponoBa, M.M. BopobseBa. Munck: BI'Y, 2015.
10 | Teaching methods | Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing
(requirements),
routine control
13 | The form of current | Exam

certification
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1 | Name of the | Genetics of microorganisms
discipline
2 | Course 4
3 | Semester of training | 7
4 | Amount of credits 3
5 | Full name lecturer Doctor of Biological Sciences, Professor Titok Marina Alekseevna
6 | Objectives of study- | Review the features of the organization, functioning and ways of changing the
ing the discipline hereditary apparatus of microorganisms and viruses.
7 | Prerequisites Genetics, Microbiology, Biotechnology
8 | Contents of the | Features of the genetic organization of microorganisms (fungi, protozoa, algae,
discipline bacteria and viruses). Features of transcription and translation systems in micro-
organisms. Mutational process and mechanisms of reparation. Mobile genetic
elements and their role in the variability of microorganisms. Recombination sys-
tems as a way of genetic exchange in microorganisms (homologous, ectopic,
site-specific, illegal, transposition of mobile elements). Methods of transferring
genetic material from bacteria (conjugation, transduction and transformation).
Genetic analysis of microorganisms and viruses. Main directions and methods of
selection of microorganisms.
9 | Literature 1. Modern microbiology: Prokaryotes /Y. Lengeler, G. Drevs, G. Shlegel,
editors / Mir Publishers, Moscow, V. 1-2, 2005.
2. Kvitko K.V., Zacharov I.A. Genetics of microorganisms / SPbSTU Pub-
lishers, St. Petersburg, 2012.
3. Lisak V.V. Microbiology / BSU Publishers, Minsk, 2007.
10 | Teaching Methods Problematic, dialog-heuristic, visual
11 | Language of | Russian
instruction
12 | Conditions -testing
(requirements), -writing essays
current control
13| Form of current | exam

certification
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1 | Name of the disci- | Genetics of ontogenesis
pline
2 | Course of Study 4
3 | Semester of training | 7
4 | Amount of credits 3,5
5 | FULL NAME lec- | Candidate of Biological Sciences, Associate Professor Verameyenka
turer Ekatsiaryna Gennadyevna
6 | Objectives of study- | The purpose of this course is to form a complete system of knowledge about the
ing the discipline mechanisms of genetic regulation of the most important processes of embryonic,
prenatal and postnatal development of organisms belonging to different realms
of the living world.
7 | Prerequisites Molecular Genetics
8 | Contents of the dis- | Subject, objectives and objectives of the course. Definition of the concept of on-
cipline togeny. The history of development of genetics of ontogenesis. Methodological
approaches to investigating the differential activity of genes during ontogenesis.
Systems of regulation of gametogenesis, fertilization and polarization of a uni-
cellular embryo. Genetic regulation of embryonic development of various
groups of organisms. The role of epigenetic factors in the regulation of the ex-
pression of genes that control development. Characteristics and causes of mal-
formations. Regulation of postnatal development. Genetic aspects of aging.
9 | Recommended liter- | 1. Moskalev, A.A. Aging and genes / A. A. Moskalev. SPb .: Science, 2009
ature 2. Moody, S.A. Principles of developmental genetics / S.A. Moody. Suit:
Elsevier Inc, 2007.
3. 3. Anisimov, V.N. Molecular and physiological mechanisms of aging.
Anisimov. SPb .: Science, 2003.
4. Howell, S.H. Molecular genetics of plant development / S.H. Howell,
Cam.: Univer. Press, 1998.
1. Alberts, B. Molecular biology of the cell / B. Alberts, A. Johnson, J.
Lewis, M. Raff, K. Roberts, P. Walter. NY.: Garl. Sc. 2002.
10 | Teaching Methods | Comparative, problematic
11 | Language of instruc- | russian
tion
12 | Conditions (re- | Abstracts, testing
quirements), current
control
13 | Form of current cer- | exam

tification
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1 | Name of discipline Genetics
2 | Training course 3
3 | Semester 5
4 | The number of |50
credits
5 | Lecture name and | Maximova Natalia
surname
6 | The goal of the dis- | The aim of the course is the formation of a scientific view of genetic processes,
cipline ensuring the development and reproduction of organisms, their vital functions;
study the cellular and molecular mechanisms of heredity and variation of organ-
isms using classical approaches and latest achievements in the field of molecu-
lar genetics, biotechnology and genetic engineering.
7 | Prerequisites Botany, Zoology, Human and Animal physiology, Cytology, Biochemistry, Mi-
crobiology and Molecular biology.
8 | The content of the | Inheritance of characters during mono-, di - and poly-hybrid crosses, cytological
discipline basis of heredity. Structure and function of the gene. Molecular mechanisms of
heredity and variability of organisms. The genetic basis of ontogenesis, of ex-
trachromosomal inheritance, human genetics, population genetics, principles of
breeding. The role of genetics in biotechnology, medicine, agriculture, envi-
ronmental protection and social aspects of society.
9 | Recommended 1. Ayala, F,, J. Kayger. The modern genetics. In three volumes. Moscow. — Mir,
literature 1987.
2. lvanov V. I., Baryshnikova N. etc. Genetics / Textbook for universities. —
Moscow: Akademkniga, 2007.
3. Maximova N. P. Genetics. Part 1. The laws of heredity. A course of lectures. —
Minsk. BSU, 2008.
4. Maximova N. P. Genetics. Part 2. The chromosomal theory of heredity. A
course of lectures. — Minsk. BSU, 2012.
5. Maximova N. P. Titok M. A., Anokhina V. S., Khramtsova E. A., Grinev V.
V., kunitskaya M. P. / Collection of problems on genetics. — Minsk. BSU, 2008.
10 | Teaching methods Comparative, problem, a visual method based on the use of multimedia, the
method of formation of the personal meaning of knowledge.
11 | Language learning Russian
12 | Conditions (require- | Oral responses, the solution of genetic problems, testirovanie, control of inde-
ments), the current | pendent work writing abstracts and essays.
control
13 | Form current | Exam

certification
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1 |Course Title Genomics

2 |Year 2

3 |Academic Semester |4

4 |Number of credits |1,5

5 |Lecturer Yevgeny Nikolaichik, Ph. D.

6 |Goal Studying of modern technologies of decoding and analysis of genomic sequences. Intro-
duction to the basic principles of application and capabilities of bioinformatics in the
study of the structure and function of genomic sequences. A review of the unique capa-
bilities of genomic technologies in biological research. Review the structure of genomes
of different groups of organisms and the relationship between the genome structure and
biology of the organism.

7 |Prerequisites Organic chemistry, physics

8 |Course Description|Methods for decoding genomic sequences. Principles of action and capabilities of the

from Program|second and third generation sequencers.

Guide The diversity of genomes and their structure. Evolution of genomes. Horizontal and
vertical gene transfer. Pangenome.
Molecular databases. Programs for comparing nucleotide and protein sequences. Bioin-
formation and experimental approaches to the determination of the functions of nucleic
acids and proteins by their sequences.
Technologies of gene inactivation: knockouts and RNA interference.
Transcriptomics and proteomics as systemic experimental approaches based on ge-
nomic information. Metabolic reconstructions and virtual cell models.
Synthetic genomics, metagenomics, paleogeneomics.

9 |Recommended bpayn T.A. I'enombl / M.: IHCTUTYT KOMIBIOTEPHBIX HccaenoBanuii, 201 1.

Textbooks (in Rus-|JIstoun b. I'enst / M.: BUHOM, 2011. — 896 c.

sian) Yemepuc A. B. CexkBenupoBanue JJHK / A.B. Uemepuc, 3./1. AxyHoB B.A. Baxuros.
M.: Hayka, 1999.

10|Methods Comparative, problematic, visual methods, heuristic dialogue, method of forming
the personal significance of knowledge

11|Language Russian

12|Student evaluation |-essay;

-writing tests;
-labs report.
13|Final examination |Credit
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1 (Object of Study |Integrated module "History™ (History of Belarus in the context of European
civilization)

2 |Year, Specialty |1

3 |Semester 1

4 [Number of Credits 2

5 (Lecturer Ph.D., Maksimchik Andrei Nikolaevich;
Ph.D., Kukharenko Artur Andreevich.

6 Purposes of theThe academic course should teach students to analyze the patterns and features of the

Discipline Studies

state-political, socio-economic, confessional, cultural, spiritual development of the
Belarusian people. The discipline provides students with a sense of responsibility for
the fate of the country, based on the foundations of the civilizational development.
Students will get acquainted with the system of material, cultural and spiritual values
that were created in the process of historical development of the Belarusian people.
The course will allow students to develop the ability to self-actualize in a modern so-
cio-cultural situation.

\l

Prerequisites

Political science

Content of the

Discipline

Historical periods of the formation of the Belarusian ethnos. The ancient population on
the territory of the Belarusian lands. Formation of early state formations on Belarusian
lands. Polatsk and Turau princedoms, their political and economic ties with Kiev and
Novgorod. Belarusian lands in the Grand Duchy of Lithuania and the Rzech Pospolita
(middle 13 — the end of the 18 century.) The political and economic status of the Bela-
rusian lands as part of the Russian state (the end of the 18th century — October 1917).
The February Revolution and the formation of new authorities. The role of the Octo-
ber Revolution in the historical destiny of the Belarusian people. Soviet social and po-
litical system in Belarus (October 1917 — June 1941). Socio-political, economic and
national-cultural development of Western Belarus as a part of Poland. Belarus during
the Second World War and the Great Patriotic War. Achievements and problems of
the creative work of the Belarusian people in the post-war period (1945-1991). The
August events in 1991 in the Union of Soviet Socialist Republics. Proclamation of the
Republic of Belarus. Socio-political, socio-economic and cultural development of the
Republic of Belarus at the end of the 20th — the early 21st century. Geopolitical status
of the Republic of Belarus in the context of the global globalization processes.

Recommended
Literature

bpuragun, I[1.1. Mcropust benapycu B KOHTEKCTE €BPOIEHCKOW MCTOPHUM: KypC JIEK-
it / [1.U. bpuragun. — Munck: TUYCT BI'Y, 2007. — 336 c.

['icropeis benapyci m cycBeTHasl IbIBUII3aLbIA: JanaM. JUIsl CTYIPHTay HpPbIPOJa3H.
dax. / A. I'. Kaxanoycki [1 iHmr.]. — Minck, 2008.

['icropbis benapyci. Ax crapaxsITHRIX 9acoy ma 2010 r.: Byus6. nanam. / .K. Hosik,
[.JI. Kawanay, H.{. Hosik; man paa. S1.K. Hosika. — 3-e BbiA. — MiHck: Beimmiimas
mkoina, 2011. — 512 c.

[ictopsis benapyci: y 6 T. / paakan.: M. Kacurok (tan. paa.) [i iHm.]. — MiHck: Oka-
nepcrekTeiea, 2007-2011.

Vctopust benapycu B KOHTEKCTe €BpPOIMEWCKON MUBHIN3ALNU: y4eOHOE mocoOue s
CTYZCHTOB yUpeXAeHui Bhiciiero oopazoBanus / C. A. Enmmuzapos [u ap.] — 2-e u3.,
ucnp. — Munck: Beinniimas mkona, 2016. - 398 c.

10

Methods of Teach-
ing

Technologies of the problem-module education, training and research activities; com-
munication technologies (discussion, press conference, brainstorming, training de-
bate), case method (situation analysis).

11Languages ofiBelarusian, Russian
Teaching

12Tests during theWriting an essay; testing
Semesters

13Semester Result  [credit
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1 | The discipline History of Biology and Ecology
2 | Year of study 4
3 | Semester 7
4 | Number of credits 1
5 | Name of lecturer PhD, associate professor
Nesterova Oxana Lvovna
6 | Learning objectives | The formation of a system of ideas about the laws of the development of biolog-
ical and ecological knowledge since the birth of rational science and the begin-
ning of the 21st century.
7 | Prerequisites General ecology
8 | Contents of the dis- | The subject and methods of the history of biology and ecology. The origin of the
cipline term "biology". The role of the scientific method in the formation and develop-
ment of biology. The division into periods of the history of biology. Biological
knowledge in the ancient world. Middle Ages. Development of biological sci-
ences in modern times. Revival of rational science. The development of botany
and zoology in the XV-XVIII centuries. Development of human and animal
physiology in the XV-XVIII centuries. The formation of classical biology and
ecology in the XIX century. Morphology, paleontology and embryology of ani-
mals. Ecology. Theory of Biological Evolution. Physiology of man and animals.
Microbiology. Cytology. Development of biology and ecology in the XX-XXI
centuries. Preconditions for the development of biology in the XX century.
Ecology. Biochemistry. Genetics. Molecular biology. History of biology in the
Republic of Belarus.
9 | Recommended liter- | 1. Glushen S.V. History of Biology / S.V. Silly. - Moscow: BSU, 2010.
ature 2. Novikov A.N. Essays on the history of ecology. - M., 1990.
10 | Teaching Methods Problematic, dialog-heuristic, visual
11 | Language learning Russian
12 | Conditions (re- | Writing and protecting essays
quirements), current
control
13 | Form of current cer- | credit

tification
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1 | The Name of the Dis- | History of Biology
cipline

2 | The Year of the Study | 4

3 | The Semester of the 7
Study

4 | The Amount of 1
Credits

5 | Lecturer’s Full Name | assistant professor PhD Gloushen Sergey V.

6 | The Objectives of To give knowledge about the patterns of development of biological knowledge
Studying the Disci- since the birth of science in Ancient Greece to the end of the XX century as
pline the changing cognitive models

7 | Prerequisites General Biology

8 | Discipline Contents The patterns of development of natural Sciences. Evolutionary and revolution-

ary periods of scientific development. The theory of paradigm of T. Kuhn. The
role of paradigms in science and education. The history of biology as the in-
teraction and change of paradigms. Cognitive models of biology. Biological
knowledge in the Ancient world and the middle Ages. Development to Give to
Give ideas about the regularities of development of biological knowledge
since the birth of science in Ancient Greece to the end of the XX century as
the changing cognitive models.

9 | The Recommended [nymwen C.B. Uctopus ouonorun. Munck: BI'Y, 2010, 90 c. (in Russian)
Literature

10 | Teaching Methods The main technology of training is

competence approach implemented in lectures, as well as in students’ inde-
pendent work.

11 | Study Language Russian and English

12 | Conditions (Require- | Selective monitoring at lectures
ments), Current As- Checking students' lecture notes
sessment

13 | Current Assessment credit
Form
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1 |Name of the|History of the Belarusian Culture
Discipline
2 |Training course |2
3 | Semester 3
4 | Number of credits | 2
5 |Name of the KNYSH Olga
Lecturer
6 |The purpose of|While studying the discipline students shall form an integral system of knowledge
the Discipline about periods, events and names connected to the History of the Belarusian Culture;
shall form understanding of the role of History of the Culture in the system of hu-
manities and social knowledge; introduce students to the world and national cultural
treasures in order to create personal self-determination and development of the sense
of participation in the destiny of the country and it’s history.
7 | Prerequisites History of Belarus in the context of European civilization
8 |Context European civilization and culture: theoretical aspects of the problem. Cultural herit-
age of the ancient world, early feudalism and Belarus. Primitive cultures and cults on
the territory of Belarus. Medieval Europe and Belarus: the problems of cultural inter-
actions. Cultural development of Belarus in the context of the European Renaissance
and Reformation.Culture of Belarus in the context of the era of European Enlighten-
ment. The development of the Belarusian culture in the 19" century. The culture of
the Belarusian national revival in the early 20™" century. The socio-political situation
and its impact on the cultural development of the BSSR (20-30-ies of the 20™" centu-
ry). Problems of preservation and use of the historical and cultural heritage of Bela-
rus.
9 |Recommended AcgetHiki 3svuti benapyckaii, X — madgatak XX CT.CT.: DHIIBIKJIANEABIYHBI TaBEIHIK /
reading C.A. Axyniu [u gp.]; ran. pag. I'. I1. [Tamkoy. — 2—e BeiA. — MiHck: u benapyckas
Onupikinaneaps, 2006. — 492 c.
bananmzin, K.I. T'icropsis kynasTypsl benapyci: nanamoxsik / K.I. bamanmzin; xoi.
aBT. benapycki HalpIIHaIbHBI TOXHIUHBI YHiBepciTAT, Kadenpa "I'icropeis, cycBeTHas
1 aifubIHHAs KynbTypa". - Musck : BHTY, 2014. - 239 c.
JIpra, JI.M. T'icropsis kynetypsl benapyci / JI.M. JIera, ¥V 1. Haginki. — 3-e BbILI., a1, —
Minck: CoBpemenHas mikona, 2008. — 511 c.
[Mapamkoy, C.A. I'icropsist KyneTypsl bemapyci / C.A. Iapamkoy —2-e BeiI. — MUHCK:
ben. naByka, 2004. — 444 c.
CnaBytbist iIMEHBI barbkaymmusiael / yknaa. A.Y. I'ien [i i#Hm.] — Midck: benapycki
¢dona kynbTypsl, 2000. — 383c.
iroy, B.C. OtHarpadiunas cniagusiHa: benapych: TpaasiibiitHa-ObiTaBast KyabTypa /
B.C. Litoy. — 2-e BbIa. — MH.: benapyce, 2001.—207 c.
10| Teaching Technologies of problem-module teaching and educational and research activities,
methods communication technologies (discussion, press conference, brainstorming, training
debate), case method (situation analysis).
11|Language of the|Belarusian, Russian
Course
12| Conditions - Preparation of a review
(requirements), |- Final test
monitoring
13|Form of current|Credit

attestation
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1 | Discipline Human and animals Physiology
2 | Year of Study 2
3 | Term of Study 4
4 | Number of Credits | 5
5 | Tutors Chumak AG
6 | Study Objectives Form an idea of the modern level of knowledge in physiology, which studies the
general and particular mechanisms of the functioning of a healthy organism and
its structural elements in various conditions of life.
7 | Prerequisites Physics, chemistry, mathematics, human anatomy, cytology and histology, zoolo-
gy, biochemistry
8 | Course Content The physiology of the cell. General and particular physiology of the nervous sys-
tem. Endocrine system and hormonal mechanisms of homeostasis. Physiology of
the heart and vascular system. Physiology of the digestive system. Metabolism
and energy. Excretory processes and their nervous and humoral regulation. Physi-
ology of sensory systems. Neurobiology of behavior. The role of emotions and
motivations. Mechanisms of memory and learning. The importance of physiology.
9 | Literature Rec- | The foundations of physiology: Textbook / ed. acad. Nozdracheva. — S-Pb .: Pub-
ommended lishing house "Lan", 2011.
Normal physiology in 2 volumes / Ed. A.l. Kubarko. - Minsk. BSMU, 2014.
Workshop on the physiology of man and animals. // Ed. AG Chumak. Minsk,
BSU, 2011.
10 | Methods of Teach- | Problem, dialogue-heuristic, visual, search-research, reproductive (in the part of
ing laboratory exercises).
11 | Language of | Russian
Teaching
12 | Requirements, Methods of oral, written and laboratory-practical control. Abstracts. testing
Current  Assess-
ment
13 | Form of Current | exam
Assessment
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1 | The discipline Human Ecology (extramural)
2 | Year of study 4
3 | Semester 8
4 | Number of credits 2
5 | Name of lecturer PhD, Associate Professor Yeremova Nina Georgievna
6 | Learning objectives | The study of human interaction and the natural environment of its habitat at the
present stage of anthropogenesis
7 | Prerequisites General Ecology, Environmental Physiology
8 | Contents of the dis- | Human ecology as a general biological science. The noosphere, the techno-
cipline sphere, the humanised environment. Human ecology as a synthetic science. An-
thropogenic ecosystems. Schematic diagrams of the structure of the NIS (natu-
ral-industrial system). Anthropogenic impact on the components of the natural
environment. Human health and life support systems. Adaptation strategy: ranks
and goals. Types of anthropoecological stress, and its role in the formation of
pathology.
9 | Recommended liter- | 1. Tegako, L.l. Fundamentals of human anthropology and ecology / LI. Tegako,
ature I.1. Salivon. Mn .: Technology, 1997.
2. Fundamentals of Ecology / V.I. Kormilitsin [and others]. M .: Interstyle, 1997.
10 | Teaching Methods | Dialog-heuristic, problematic, visual
11 | Language learning | Russian
12 | Conditions (re- | Tests
quirements), current
control
13 | Form of current cer- | Exam

tification
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1 | Name of the disci- | Human microbial ecology
pline
2 | Year 5
3 | Semester 9
4 | Quantity of credits | 3
5 | Lecture’s surname | PhD
and name Sidarenka Anastasiya
6 | Objectives of study- | Formation of student’s concepts about human microbial ecology, structure and func-
ing tions of intestinal microbiome in health and disease, modern approaches to studying
the discipline microbiota of gastrointestinal tract, the possibilities of application of fundamental
knowledge about microbiota in medicine and biotechnology
7 | Prerequisites Microbiology
Ecology of microorganisms
Biotechnology
8 | Content of the 1. Introduction
discipline 2. Structure of gut microbiome
3. Functions of gut microbiome
4. Human microbiota in disease
5. Mechanisms microbiota-host interaction
6. Postgenomic approaches in studying of
human microbiome
7. Microecological aspects of human nutrition
9 | Recommended 1. The human microbiota: how microbial communities affect health and disease /
literature ed. D.N. Fredricks. — New Jersey: Willey Blackwell, 2013. — 368 p.
2. Intestinal Microbiota in Health and Disease. Modern Concepts / Eds: E.J.
Schiffrin, P. Marteau, D. Brassart. — CRC Press, 2014. — 335 p.
3. Saleem, M. Microbiome Community. Ecology Fundamentals and Applications
/ M. Saleem. — Springer, 2015. — 157 p.
4. Txauenko, E.M. Ilutanme, MUKpOOMOIIEHO3 W HWHTEJUICKT dYeJiOBeKa /
E.N.Tkauenko, FO.I1. Yenenckuii. — CII0.: CrnenJIut, 2006. — 590 c.
6. Ulennepos, b.A. MenunuHckass MUKpOOHasi SKOJIOTHSI U (PYHKIIMOHAIbHOE
nutanue: B 3 1. / b.A. lllennepos. — M.: I'pants, 2001.
10 | Teaching methods | Comparative, problematic, dialog-heuristic, visual
11 | Teaching language | Russian
12 | Conditions (de- | - preparation of assays, library-research papers, oral reports;
mands), running | - oral examination
control - written test work
13 | Form of running exam

attestation
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1 | The discipline Hydroecology
2 | Year of study 3
3 | Semester 6
4 | Number of credits 3
5 | Name of lecturer PhD, Associate Professor
Makarevich Tamara Aleksandrovna
6 | Learning objectives | Formation of a holistic view of the structural and functional organization of
aquatic ecosystems
7 | Prerequisites General ecology
8 | Contents of the dis- | The history of the emergence and development of hydroecology. Water re-
cipline sources. Morphometric characteristics of reservoirs. The concept of trophism of
water bodies. Trophic types of lakes. Water environment and its characteristics:
temperature and temperature stratification of water bodies; light in an aquatic
environment; salt composition of fresh and sea water; dissolved in water gases;
biogenic elements. Ecological zones in aquatic ecosystems. Communities of
aquatic ecosystems: neuston, metaphyton, plankton, benthos, periphyton. Seston
and detritus. Fundamentals of production hydrobiology. Global environmental
problems and ways of water resources management.
9 | Recommended liter- | 1. Alimov A.F., Bogatov V.V., Golubkov S.M. Productive hydrobiology. - St.
ature Petersburg: 2013.
2. Konstantinov A.S. General hydrobiology. - M .. High School, 1986
3. Protasov A.A. Life in the hydrosphere. Essays on general hydrobiology. - Ki-
ev: Academic period, 2011,
10 | Teaching Methods Dialogue-heuristic, problematic, research
11 | Language learning Russian
12 | Conditions (re- | Tests, problem solving, problem analysis
quirements), current
control
13 | Form of current cer- | Exam

tification
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1 | The name of the disci- | Ichthyology
pline
2 | The course of the study | 4
3 | Semester of training 7
4 | The amount of credits | 2,5
5 | Full name of the lec- | PhD, Associate Professor V.G. Kostousov
turer
6 | The objectives of the | The purpose of the special course «Ichthyology» is forming a holistic view of
discipline the taxon and the role of its representatives in ecosystems.
studying
7 | The prerequisites Zoology
8 | Contents of the disci- | External morphology and anatomy of fish. Physiology and biochemistry of
pline fish. The biology of the representatives of fish. Ecology of fish. Systematics
and evolution of fish. Applied aspects of ichthyology.
9 | Literature 1. Aaucumona .M. UxTtuonorus / .M. Aaucumosa, B.B. JlaBpoBckuii. M.:
recommended (in | Beiciras mkoma, 1983.
Russian) 2. Moucees I1.A. Uxtuonorus / I1.A. Mowucees, H.A. A3uzosa, N.U. Kypa-
HoBa. M.: Jlerkas u nuiieBas NpOMbIIIJIEHHOCTh, 1981.
3. Mowucees I1.A. UxTtronorus u peioosojacteo / I1.A. Mowucees, A.C. Basui-
kuH, .. Kypanosa. M.: IIumeBast npoMblnuIeHHOCTD, 1975.
4. Huxonbsckuii I'.B. HactHas uxtuosorusa. M.: Beiciiag mikosna, 1971.
5. Hukonbckuii I'.B. Dkonorus pei6. M.: Beicmias mikona, 1974.
6. Muxymua A.E. 3ooreorpadus psi6. M.: U3n-so BHHUPO, 2003.
10 | Teaching methods Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing, oral survey
(requirements), routine
control
13 | The form of current | Credit

certification
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1 | The name of the dis- | Immobilized cells and enzymes of microorganisms
cipline
2 | Course 4
3 | Semester of training | 8
4 | Amount of credits 1
5 | Full Name lecturer | Candidate of Biological Sciences, Associate Professor
Fomina Olga Valentinovna
6 | Objectives of study- | Consideration of immobilized cells and enzymes of microorganisms as one of
ing the discipline the most important objects of biotechnology, as well as familiarization of the
basic principles and approaches used for their creation and effective use in vari-
ous technologies.
7 | Prerequisites Cytology, Biochemistry, Biophysics, Microbiology
8 | Contents of the dis- | Microorganisms as objects of immobilization, their general characteristics and
cipline spheres of use. General principles of immobilization of various bioobjects. Fea-
tures and capabilities, advantages and disadvantages of physical and chemical
immobilization of microbial bioobjects. Impact of immobilization on the main
characteristics of the bioobject. Physical methods of immobilization. Chemical
methods of immobilization. Insoluble carriers of organic and inorganic nature.
Requirements for carriers for immobilization. The use of immobilized cells and
enzymes of waste utilization, in environmental biotechnology, agriculture, med-
icine, food. pharmaceutical and chemical industry, biogeotechnology, etc.
9 | Recommended liter- | 1. MIMmmoOunu3oBanHbie KieTku U Gpepmentsl. Metoast / Tlox pen. . Bymsop-
ature na. M.: Mup, 1988.
2. Cunuyun, A. I1. ImmoOunu3oBaHHble KIeTKH MUKpoopranu3mMoB / A.ll. Cu-
nutvH, E.W Paitnuna, B.W. Jlo3unckuii, C.J1. CnacoB. M.: U3x1-Bo Mock. yH-Ta,
1994,
3. FOpun, B. M. IMmMoOUIM30BaHHBIC KIETKH B (PEPMEHTHL: Kypc Jekiuii / B.M.
IOpun. Munck: BI'Y, 2006.
10 | Training Methods Active, interactive, verbal, problematic, visual
11 | Language of training | Russian
12 | Conditions (re- | -preparation of abstracts;
quirements), operat- | -testing
ing control
13 | Form of current cer- | Credit

tification
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Course Title

Immunology

Year

4

Academic Semester

7

Number of credints

4

Gl IWIN -

Lecturer

Candidate of biological sciences, associate professor Pesnyakevich Alexander
Georgievich

(o]

Goal

The main goal of the course is to form a general view of students, regardless of
their narrow specialization, about the natural factors of protecting the mammalian
organism from infectious agents and about the mechanisms that determine indi-
viduality at the cellular and molecular levels. The course should also serve as a
basis for meaningful application by students in their further scientific activity of
modern methods of research of biological objects, which are based on the use of
antibodies.

Prerequisites

Human anatomy, human and animal physiology, cytology and histology, bio-
chemistry; molecular biology, genetics, microbiology, virology

Course Description
from Program
Guide

The role of the immune system in maintaining homeostasis. General characteris-
tics of the immune system of mammals (organs, cells, molecules). Differences
and interrelation of constitutive and inducible mechanisms protect the body from
foreign antigens. Impenetrability of the integument, inflammatory reaction,
phagocytosis, complement system as the main manifestations of constitutive
mechanisms. Immune response to thymus-dependent antigens as the main induc-
ible mechanism. Immunological memory, mechanisms of its origin and realiza-
tion. Hypersensitivity as a form of response to the antigen. Types of immunity to
infectious diseases. The concept of vaccines and serums as preventive and thera-
peutic agents. General properties and classification of antigens. Structure, classi-
fication and properties of antibodies. The principle of obtaining monoclonal anti-
bodies. Antigen-antibody reactions and their application in scientific research.
Immunodeficiency and immunopathology in humans.

Recommended
Textbooks (in Rus-
sian)

6. SApwmun A.A. Ummyronorus. M.: TEOTAP-MEJIUA, 2010

7. Poiit A. , Bpoctodd k., Meitn JI. OcHoBbl uMMyHO0rHH. M.: Mup. 2000.
8. Tamaktmonor B.I'. Ummynonorus. M., Akagemus, 2004

9. JI.B. KoBanbuyk, JI.B. I'ankoBckas, P.S. MemkoBa. Knuauueckast UMMyHO-
JIOTUSI ¥ aJyIeproyiorusi ¢ ocHoBamu o6meit ummyHosorud M.: T[EOTAP-Menua,
2011

10. IlecusikeBny A.I'. OcHoBel ”MMyHOJNIOTHH. Kypc neknuit Munck, BI'Y, 2008.

10

Methods

Comparative, problematic, visual methods, heuristic dialogue, method of forming
the personal significance of knowledge

11

Language

Russian

12

Student evaluation

Lectures
Laboratory classes (compulsory attendance)
Testing

13

Final examination

Exam
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1 | Course Title Industrial microbiology

2 | Year S)

3 | Academic Semester | 9

4 | Number of credints | 3

5 | Lecturer Candidate of Biological Sciences, associate professor of the department of mi-
crobiology Puchkova T. A.

6 | Goal The goal of the course is to study the most important processes for obtaining
products of microbiological synthesis.

7 | Prerequisites «Systematics of microorganismsy, «Structural organization of microorganism
cells», «Physiology of microorganismsy, «Structural biochemistry», «Metabolic
biochemistry», «Microbial objects in biotechnology», «Genetics», «Molecular
biology», «Microbial transformation of substances.

8 | Course Description | The most important directions of modern industrial microbiology. Requirements
from Program | for microorganisms-producers. Methods of storage of cultures of microorgan-
Guide isms. Raw material base of industrial microbiology. General scheme of a typical

microbiological production. Principles and modes of operation of the main pro-
cess equipment. Technologies of fermentation processes. Main parameters of mi-
croorganisms growth. Isolation of the desired fermentation products. Microbio-
logical production based on the production of microbial biomass: production of
protein, bacterial fertilizers and plant protection products. Industrial use of mi-
crobiological processes: lactic acid, alcohol fermentation. Preparation of vinegar,
organic acids. Industrial use of microbial metabolites. The main groups of indus-
trially produced enzymes and their application in various branches of the national
economy. Preparation of biologically active substances and individual compo-
nents of microbial cells (amino acids, vitamins, lipids, polysaccharides). Damage
by microorganisms of materials and methods of their protection. Normative doc-
uments for the production of microbiological production.

9 | Recommended 1. ApkanseBa 3.A. IIpomsinennas mukpo6uonorus / Ilox pea. H.C. Eroposa.
Textbooks (in Rus- | M.: Beicmas mikona, 1989.
sian) 2. BonmoBa T.I'. Benenue B OMOTEXHOJNOTHUIO [DNEKTPOHHBIN pecypc] / dek-

TpoHHOe yueOHoe nocodue. — Kpacnosipck: UK COY, 2008.
3. Waites, M. J. Industrial microbiology: an introduction / M. J. Waites, N. L.
Morgan, J. S. Rockey, G. Higton. - Blackwell Science Ltd, 2001.

10 | Methods Problematic, visual methods, heuristic dialogue

11 | Language Russian

12 | Student evaluation | - training of seminars; preparation of abstracts;

- writing tests

13 | Final examination | Credit
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1 | The name of the | Information structures of the plant cell
discipline
2 | Course of study 4
3 | Semester of study 7
4 | Amount of credits | 2,5
5 | Full name of the | Chizhik Olga Vladimirovna
lecturer
6 | Object-matters  of | To give students an integrated view and knowledge of the organization of infor-
the discipline study | mation systems (DNA in the deoxyribonucleoprotein complex) of the cell nucle-
us, plastids and mitochondria of the plant cell, their dynamic interaction, and the
possibilities for functional activity regulation.
7 | Prerequisites Biology
8 | Contents of the | To study the structure and compartments of intracellular organelles, including
discipline nucleic acids carrying informational support of the plant cell;
to examine the parameters and informational capacity of the cell nucleus DNA
and intracellular organelles; to consider mechanism and levels of DNA compac-
tion in the dezoxyribonucleic complexes, as well as substances that determine the
compactization and decompactization of DNA and RNA. To study the possibility
of regulatory and biotechnological impact on information systems of plant cell
structures.
9 | Recommended lit- | 1.Reshetnikov V/N, Spiridovich E.V. Information structures of plant cells /
erature Course of lectures. / V.N. Reshetnikov, E.V. Spiridovich / Moscow: BSU, 2008.
2. Chemeris A.V. New old DNA / A.V. Chemeris and others. Ufa: URC RAS,
2005.
3.Knoffe D.G. Biological Chemistry / D.G. Knoffe, S.D. Myzin. Moscow: High-
er School, 2000.
5.Danilenko N.G. Worlds of organell’s genomes / N.G.Danilenko, O.G. Da-
vydenko. Minsk: Technology, 2003.
10 | Teaching Methods | Visual (multimedia presentation), interactive, problematic
11 | Language Russian
12 | Conditions (re- | - oral control of knowledge,
quirements), current | - testing tasks,
control - written tests,
- abstracts preparing
13 | Form of current cer- | Examination test

tification
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1 |Name of discipline |Introduction to biotechnology
2 |Course of study 2
3 |Semester of training |3
4 |Number of credits |3
5 [Name and surname|Doctor of Biological Sciences, Professor EVTUSHENKOV Anatoly Nikolayevich
of lector
6 |Objectives of the dis-|To form a representation among students about the main directions of
cipline studying development of modern biotechnology and problems solved with the help of
biotechnological approaches
7 |Prerequisites Biochemistry
8 |Contents of the dis-|Introduction. Principles of selection of biotechnological objects: model and basic
cipline microorganisms, strains of microorganisms used in biotechnology. Isolation and
selection of microorganisms that produce biologically active substances. Raw base
of biotechnology. Technology of fermentation processes. Types and modes of
fermentation: periodic and continuous processes. Principles of scaling of
technological processes. Production of microbial protein. Enzyme technology.
Immobilized enzymes. Production of recombinant proteins with the help of pro-
and eukaryotic systems. Features of the production of protein products for medical
purposes. Using the achievements of molecular biotechnology in agriculture and
environmental protection.
9 |Recommended litera-|1. Evtushenkov AN. Introduction to Biotechnology /
ture A.N. Evtushenkov, Yu.K. Fomichev. Minsk, BSU, 2004.
2. Introduction to biotechnology in terms and notions. Reference book of the
biotechnologist student / Aut.-orig.: O.B. Rus, A.M. Khodosovskaya,
A.N. Evtushenkov. - Minsk: BSU, 2012. 3. Prischep T.P. Fundamentals of
pharmaceutical biotechnology. Textbook. / T.P.Prischep [and others]. Rostov on /
D .. Phenix; Tomsk: Ed. NTL, 2006. 4. Glik B. Molecular biotechnology.
Principles and applications / B. Glik,
J. Pasternak. Moscow: Mir, 2002 .
10|Methods of teaching |Comparative, problematic-modular, dialog-heuristic, visual, practical, the method
of forming the personal significance of knowledge
11|Language of teaching |Russian
12|Conditions (require-|- oral interview,
ments), routine moni-|- writing work
toring
13|Form of the current{exam

attestation
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1 | Discipline Introduction to system biology

2 | Year of Study 3

3 | Term of Study 5

4 | Number of Credits | 3

5 | Tutors Candidate of Biological Sciences, Associate Professor Sokolik A. 1.

6 | Study Objectives | To make initial acquaintance of students with modern directions of researches in
biology using methods of mathematical modeling and bioinformatics, to form rep-
resentations about biological processes and phenomena as interconnected system,
about theoretical and computational methods of research of biological systems of
various kinds, to introduce students to some classical examples of mathematical
models of biological processes that reflect the main features of these processes
and demonstrate efficient use of mathematical models for the understanding of
biological systems functioning mechanisms

7 | Prerequisites Biology

8 | Course Content Introduction. The subject of systemic biology is biological systems. Modeling is
the main method of studying biological systems. Basic models in biology. Exam-
ples of modeling complex biological systems .

9 | Literature Rec- | 1. Pusunuenko I'. FO. Jleknuu 1mo MareMaTH4ecKuM MoJeasaM B Ouosoruu. YacTh

ommended 1. — MxeBck: HULL «PerynspHas u xaotTnueckas AuHamuka», 2002. — 232 c.
2. PomanoBckuit FO.M., CrenanoBa H.B., Yepnasckuii JI.C. Matemaruueckue
Mozenu B 6uodusuke. Beenenue B Teoperudeckyro 6uopusuky. 2-e u3a. Jom.—
MockBa-IxeBck: THCTUTYT KOMIIbIOTEPHBIX UccienoBanuii, 2004. — 472 c.
3. Pybun A.b. buoduszuka. Tom. 1-2. M.: 1987.
4. Pyoun A.b., IIeitheBa H.®., Pusanuenko ['.}O. KuHernka OMOIOrHYecKHX
nporieccoB. YueOHoe nmocoodue. M3a-so MI'Y, 1977. — 330 c.
5. Computational Cell Biology / editors C. Fall et al. Springer-Verlag, New York
Inc. — 2002 — 469 p.

10 | Methods of Teach- | Visual training, elements of problem training, competence approach, heuristic

ing method

11 | Language of | Russian

Teaching
12 | Requirements, Ranking and block-modular knowledge assessment system (USR, oral polls, tests,
Current  Assess- | writing essays)
ment
13 | Form of Current | Exam
Assessment
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1 | The name of the dis- | Introduction to the specialty microbiology
cipline
2 | Course 1
3 | Semester of training | 2
4 | Amount of credits 1
5 | Full Name lecturer | Candidate of Biological Sciences, Associate Professor
Fomina Olga Valentinovna
6 | Objectives of study- | The students receiving deep, systematic knowledge of the world of microorgan-
ing the discipline isms, their properties, expansion and role in nature, the characteristics of vital
processes, the importance for humans, as well as the chronological development
of microbiology and the achievements of outstanding scientists who have con-
tributed to the development of microbiology as the science.
7 | Prerequisites Microbiology, Virology, Mycology, Algology
8 | Contents of the dis- | Microbiology as the science. The subject, tasks, achievements and prospects for
cipline the development of microbiology. The main sections of microbiology. The role
of microorganisms in a unfired system of the organic world and human life. Re-
lationship of microbiology with other sciences. The main stages of microbiology
development. Scientists who made a significant contribution to the microbiology
development. The significance of the works of A. Levenguk, E. Jenner, L. Pas-
teur, R. Koch, E. Haeckel, S. N. Vinogradsky, D. I. lvanovski, M. Beierink, A.
Kluyver, A. Fleming, Z. A. Waxman, DH Berdzhi and others in the microbiolo-
gy development as a science. Use of microorganisms use in biotechnology. Per-
spectives of microorganisms in various branches of the national economy. Mi-
crobial preparations for agriculture. Microbial degradation of xenobiotics in
technogenically disturbed natural and industrial environments.
9 | Recommended liter- | 1. buorexuonorus / ITox pen. E.C.Boponuna. M.: I'mopx, 2005.
ature 2. CoBpemenHass MukpoGuonorus: ITpoxapuotsl. B 2-x Tomax / Iox pexn. M.
Jlenrenepa, I'. JIpeBca, I'. lllnerens. M.: Mup, 2005.
3. Bergey’s Manual of Systematic Bacteriology / Editor-in-Chief G. M.
Garrity. New York: Springer, 2001-2003, V. 1-5.
10 | Training Methods Active, interactive, verbal, problematic, visual
11 | Language of training | Russian
12 | Conditions (re- | -preparation of abstracts;
quirements), operat- | - written tests;
ing control -computer testing
13 | Form of current cer- | Credit

tification
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1 | The name of the dis- | Introduction to the specialty biochemistry
cipline
2 | The course of the |1
study
3 | Semester of training | 2
4 | The amount of |1
credits
5 | Full name of the lec- | Hubich Aksana PhD, assistant professor
turer
6 | The objectives of the | To form a full view of the profile of their chosen specialty and the prospects for
discipline studying | future professional work, the organization of the educational process and the
training and research work of future biochemist specialists.
7 | The prerequisites -
8 | Contents of the | The objects of study and tasks of biochemistry. The methods and methodology
discipline of biochemical research. The relationship of biochemistry with other sciences.
The importance of biochemistry for medicine and the national economy. The
brief description of the most important sections of modern biochemistry. The
history of the development of biological chemistry. The prospects for the devel-
opment of biochemistry in the 21st century.
9 | Literature Shamin A.N. The history of biological chemistry. Moscow: Nauka, 1993. (in
recommended Russian)
Kretovich V.L. The Essays on the history of biochemistry in the USSR. Mos-
cow: Nauka, 1984. (in Russian)
Pavlovich S.A., Pavlovich N.V. The history of biology and medicine in persons.
Minsk: Higher Education. School, 2010. (in Russian)
Straier L. Biochemistry. Moscow: Higher School, 1985. (in Russian)
10 | Teaching methods Dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions -
(requirements),
routine control
13 | The form of current | credit

certification
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1 | The discipline Introduction to the specialty bioecology

2 | Year of study 1

3 | Semester 2

4 | Number of credits 1

5 | Name of lecturer Doctor of Biological Sciences, Professor
Grichik Vasily Vitalyevich

6 | Learning objectives Formation of the idea of common properties occurring in living systems,
regardless of the level of their organization

7 | Prerequisites Botany, Zoology

8 | Contents of the disci- | Biological diversity. Problems of hydroecology. Productive hydroecology.

pline Ground ecology. Soil ecology. Preparation of bioecologists.

9 | Recommended literature | 1. Dobrovolsky G.V. Preservation of soils as an indispensable component of
the biosphere / G.V. Dobrovolsky, E.D. Nikitin. - M 2000.
2. Lebedeva N.V. Biodiversity and methods for its evaluation: Textbook /
N.V. Lebedeva, N.N. Drozdov, D.A. Krivolutsky. - Moscow: Izd. Moscow.
University, 1999.-95 p.
3. Alimov A.F. Introduction to productional hydrobiology / A.F. Alimov. -
L .: Gidrometioizdat, 1989. - 152 p.

10 | Teaching Methods Problematic, dialog-heuristic, visual

11 | Language learning Russian

12 | Conditions (require- | Tests

ments), current control
13 | Form of current certifica- | credit

tion
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1 | Haseanue mmcuu- | Isolation and purification of biotechnology products
IIJIMHBI
2 | Kypc obydyenus 4
3 | Cemectp o0Oyue- | 8
HHUsA
4 | KonmnuectBo Kpe- | 2
JIUTOB
5 | ®.1.0. nekropa PhD, associate professor Shapchits Maria Pavlovna
6 |llenn  wm3yuenus | Obtaining students knowledge and skills in the isolation and purification of bio-
JUCHUATUTHHBI logically active biologically active substances.
7 | [lpepekBU3HUTHI Biochemistry. Actual problems of biotechnology.
8 | Comepxanme mmc- | Technical and technological characteristics of biotechnology products. Isolation
[UTUTAHBI and purification of hormonal drugs. Preparation of nucleotides and nucleic acids.
Sources for obtaining lipids and the main ways of their isolation. Preparation of
fermentation products. Obtaining of sugars, polysaccharides and the field of their
use. Getting fat and water-soluble vitamins. Principles of obtaining antibiotics.
Basic principles of obtaining alkaloids. Obtaining vaccines.
9 | Pekomenayemas 9. HosukoB JI.A. Beienenue u o4rcTka MpoayKTOB OMOTEXHONTMU. MeTonnye-
JuTeparypa ckoe nocodue — Munck.: BI'Y, 2014. — 256 c.
10. bez6opoaoB A.M. buoxumuueckrue 0CHOBbI MUKPOOHOJIOTHYECKOTO CHHTE3a —
M.: Jlerkas u nuieBas MpOMBIIIJIEHHOCTh, 1984.
11. bexep M.E. buorexnonorus / bekep M.E., Jluenunen I'.K., Paitmynuc E.I1. M.
- Arponpomusnat, 1990.
12. I'paueBa .M. Texnomorusi (hepMeHTHBIX mpemapaToB / ['paueBa .M., Kpu-
BoBa A.1O. — 3-e u3n. — M.: U3n-Bo «Dnesapy, 2000.
13. KBecuramze I'.11. BBenenne B 6uorexHosoruto / Kecuramze I'.1., bezdopo-
noB A.M. — M.: Hayka, 2002.
10 | Meroasr  mpemo- | Explanatory-illustrative, research, problem, dialog-heuristic.
JaBaHUA
11 | SI3bIk 0OyueHus Russian
12 | VcnoBust (Tpebo- | - prepare reports,
BaHMs), - oral questioning,
TEKYIIUH koH- | - defend individually given tasks during laboratory trainings,
TPOJIb - achievement tests on selected topics.
13 | ®opma Tekymieit | credit
arTecralnuu
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1 | The discipline Landscape ecology
2 | Year of study 3
3 | Semester 6
4 | Number of credits 1,5
5 | Name of lecturer doctor of biological sciences, professor
Kulikov Yaroslav Konstantinovich
6 | Learning objectives | Formation of a system of general ecological concepts on the structural and func-
tional organization of landscapes, its optimization and protection on the basis of
the main theoretical provisions of modern landscape ecology
7 | Prerequisites General ecology; plant growing
8 | Contents of the dis- | Introduction. Dynamics, evolution and the main components of landscapes. The
cipline main types of landscape complexes of the Earth. Forest landscapes of Belarus,
origin, distribution and problems of protection. Marsh landscapes of Belarus and
its global ecological significance. The system of protected natural territories as a
basis for the preservation of landscapes. Anthropogenic transformation of land-
scapes of Belarus
9 | Recommended liter- | 1. Kulikov Ya. K., Grichik V.V. Landscape ecology: a course of lectures. -
ature Minsk: BSU, 2006.
2. Marcinkevich Gl, Schastnaya Il Landscape science. - Minsk: BSU, 2015
3. Schastnaya N.N. General landscape studies. - Minsk: BSU, 2002
10 | Teaching Methods | A problematic, visual, method of forming the personal significance of
knowledge
11 | Language learning Russian
12 | Conditions (re- | Tests
quirements), current
control
13 | Form of current cer- | credit

tification
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1 | Course Title Mechanisms of biosynthesis of antibiotics and their action on microorgan-
isms cells

2 | Year 2

3 | Academic Semester 3

4 | Number of credints 2,5

5 | Lecturer Candidate of Chemical Sciences (=PhD)
Gerlovsky Denis Olegovich

6 | Goal The goal of the course.

7 | Prerequisites "Microbiology", "Biochemistry"

8 | Course Description from | Introduction

Program Guide Biochemical bases of regulation of synthesis of antibiotics

Principles of classification of antibiotics
Biosynthesis of a cellular wall and possible targets for action of antibiotics
The characteristic of antibiotics - inhibitors of biosynthesis of protein
The characteristic of the antibiotics interacting with DNA
Practical use of antibiotics

9 | Recommended 1. Ivinl., Kanonughg 9., Petinonoc 1., u ap. MosekylspHbIe OCHOBBI JCH-

Textbooks (in Russian) ctBusi antuOnoTukoB. / . I'qin, B. Kanmmdd, I1. Peitnonac u ap. Mup,

1975. 500 c.
2. Ecopos H. C. OcuoBbl ydyenusi 06 antuounorukax. / H. C. Eropo.M.:
Bricmag mikona., 2005. 512 c.

10 | Methods Active, interactive, verbal, problem and evident methods

11 | Language Russian

12 | Student evaluation - preparation of the essay;
- testing.

13 | Final examination Examination
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1 | Course Title Medical and Sanitary Microbiology
2 | Year S)
3 | Academic Semester | 9
4 | Number of credints | 2
5 | Lecturer Candidate of biological sciences, associate professor Pesnyakevich Alexander
Georgievich
6 | Goal To give an idea about the diversity and taxonomy of pathogenic bacteria, the fac-
tors of their pathogenicity and virulence, the methods of prevention and treat-
ment of infectious diseases, as well as the methods of sanitary and microbiologi-
cal control of air, soil, water and food.
7 | Prerequisites Human anatomy, human and animal physiology, cytology and histology, bio-
chemistry; molecular biology, genetics, microbiology, immunology
8 | Course Description | Pathogenicity and virulence of bacteria as biological phenomena are considered,
from Program | classification and description of the factors determining them, as well as their
Guide secreting systems, are given. It gives an idea of the ways of infection of the host
organism, the dynamics of the infectious process, the prevention and treatment of
infectious diseases. Data on the systematic position of the causative agents of
human bacterial diseases and the nature of the infectious processes caused by
them are cited. Groups of sanitary-demonstration microorganisms and methods
for their detection are characterized, the necessity of sanitary-microbiological
control of objects of the human environment is grounded.
9 | Recommended 11. MeauuuHckass MUKPOOHOJIOTHS, BUPYCOJIOTUSL U UMMYHOJIOTHS. B 2-x Tomax.
Textbooks (in Rus- | ITox pex. B.B.3sepeBa u M.H. boituenko, M.: TEOTAP-Meaua, 2010
sian) 12. Tlo3nees O.K. Meaunuackas mukpoOuosnoruss . M.: ['orap Menununa,
2001.
13. bopucos JL.b.. MenuuuHckas MUKpOOUOJIOTHSI, BUPYCOJIOTHS, HMMYHOJIOTHS
, M.: MHA. 2002.
14. TlecusxkeBuu A.I'. MenuuuHckas U caHUTapHas MUKpoOuonorus, MUHCK,
bI'y, 2017.
10 | Methods Comparative, problematic, visual methods, heuristic dialogue, method of forming
the personal significance of knowledge
11 | Language Russian
12 | Student evaluation | Lectures
Laboratory classes (compulsory attendance)
13 | Final examination | Credit
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1 | The name of the dis- | Medical Biochemistry
cipline
2 | The course of the |3
study
3 | Semester of training | 5
4 | The amount of |3
credits
5 | Full name of the lec- | Hubich Aksana PhD, assistant professor
turer
6 | The objectives of | To form an integral system of knowledge about the biochemical basis of the
the discipline study- | physiological functions of the organism in a normal manner, taking into account
ing the stage of ontogenesis, the molecular causes of the development of pathologi-
cal processes and possible ways of their prevention and treatment.
7 | The prerequisites functional biochemistry, human and animal physiology, cytology and histology,
metabolic biochemistry
8 | Contents of the | The general characteristics of the most common metabolic disorders. The mo-
discipline lecular and biochemical mechanisms of a tumor growth. The biochemical basis
of nervous and mental diseases. The pathochemistry of blood. The molecular
and biochemical mechanisms of the most important immune reactions. The
pathological mechanisms of the development of diseases of the digestive sys-
tem. The biochemistry of connective tissue in norm and in pathology. The bio-
chemical preconditions for the development of kidney disease. The features of
plastic and energy exchange of extreme age groups.
9 | Literature The biochemical bases of the pathological processes. Ed. E.S. Severin. M.: Med-
recommended icine, 2000. (in Russian)
Klenova N.A. The biochemistry of the pathological conditions. Samara: Samara
University, 2006. (in Russian)
Mikhailov V.V. The fundamentals of the pathological physiology. M.: Medi-
cine, 2001. (in Russian)
Solvay J. The visual medical biochemistry. Moscow: GEOTAR-Media, 2011.
(in Russian)
The elements of the pathological physiology and biochemistry / Ed. I.P. Ash-
marin. Moscow: Publishing House of Moscow University, 1992. (in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - the preparation of abstracts,
(requirements), - 2 tests,
routine control - the preparation of a report on the results of the workshop
13 | The form of current | exam

certification
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1 | Name of disciplines | Medicinal Herbs
2 | Course of Study 4
3 | Semester of training | 7
4 | Amount of credits 2,5
5 | FULL NAME | PhD, Associated Professor Poliksenova V.D.
lecturer
6 | Objectives of study- | Forming students scientific knowledge about medicinal plants as a source of
ing the discipline natural pharmacologically active substances and rational use of plant resources.
7 | Prerequisites Botany, Algology and Mycology, Biochemistry
8 | Contents of the | Brief history and current state of research of medicinal plants. Resources of me-
discipline dicinal plants. Requirements for medicinal plant raw materials. Normative and
technical documentation. Chemical composition of medicinal plants and its vari-
ability. Medicinal plants of various habitats (deciduous and coniferous forests,
meadows, marshes, coastal areas, agricultural, weed, flower-decorative, mush-
rooms and algae).
9 | Recommended liter- | 1. JlekapcTBeHHbBIC pacTeHHs W UX NpuMeHeHue. Munck: Hayka ¥ TexXHHKa,
ature 1978.
2. 'ammepman A.®., Kanaes I'.H., fAuenko-XmeneBckuii A.A. JlekapcTBEeHHbIE
pactenus (pactenus-uienurend). M.: Beicias mkona, 1983.
3. MypaBbeBa [[.A. Tponunueckue U cyOTpONTUYECKUE JIEKAPCTBEHHBIE PACTCHHSL.
M.: Meaunuaa, 1997.
4. Pacrenus mns Hac / ITog pen. I'.I1. SIkoBnea u K.®. baunosoii. CII0.: Yue6-
Has kHura, 1996.
5. Cenuuno B.H., Cenuniio FO.B. JlekapcTtBennsie pactenust benapycu. MuHck:
BI'Y, 2004.
6. Kapnyk B.B. ®apmakornosusi. Munck: BI'Y. 2011.
10 | Teaching Methods | Visual, system, group, modular-rating learning technologies
11 | Language of | Russian
instruction
12 | Conditions - preparation of the presentation and report on the topic; - oral interview;
(requirements), - Testing
current control
13| Form of current | credit

certification
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1 | The name of the disci- | Metabolic Biochemistry

pline

2 | The course of the study | 2

3 | Semester of training 3

4 | The amount of credits 3,5

5 | Full name of the lecturer | KUKULIANSKAY A Tatsiana Aleksandrovna PhD, associate professor

6 | The objectives of the dis- | Form the students an integral system of knowledge about the main ways of

cipline studying metabolism, the mechanisms of regulation and the relationship of metabolic
processes.

7 | The prerequisites Inorganic chemistry.

Organic chemistry.

8 | Contents of the discipline | Metabolism of DNA, RNA, proteins, peptides, amino acids, carbohydrates,
lipids. Energy of biochemical processes. Integration and regulation of the
metabolism.

9 | Literature recommended | 1. Anisimov A.A. Basics of Biochemistry /A.A. Anisimov. M .: High
School, 1987.

2. Berezov T.T. Biological chemistry / T. Berezov, B.F. Korovkin. M .:
Medicine, 1990.

3. Biochemistry: Textbook for high schools / Ed. E.S. Severin. Moscow:
GEOTAR-Media, 2006.

4. Komov V.P., Shvedova V.N. Biochemistry / V.P. Komov, V.N. Shve-
dova. M .: Drofa, 2004.

5. Filippovich Yu. B. Fundamentals of Biochemistry / Yu. B. Filippovich.
M., 1999.

(in Russian)

10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic

11 | Language of instruction | Russian

12 | Conditions -preparation of abstracts,

(requirements),  routine | - oral surveys,
control -protection of individual tasks in the performance of laboratory work,
written tests on specific topics of the course

13 | The form of current certi- | Examination (oral)

fication
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1 | The name of the dis- | Metabolic Engineering
cipline
2 | The course of the|2
study
3 | Semester of training | 4
4 | The amount of |15
credits
5 | Full name of the lec- | Korik Elena PhD, assistant professor
turer
6 | The objectives of the | the formation in students of modern ideas about the possibilities, tasks and
discipline studying methods of metabolic engineering, used to study the metabolism of various or-
ganisms and its directional modification.
7 | The prerequisites Structural biochemistry, metabolic biochemistry, organic chemistry, genetics,
molecular biology
8 | Contents of the | Stages and methods of studying metabolism for the purpose of its directional
discipline modification and further practical use. Objects of metabolic engineering. Math-
ematical models of the directed change in metabolism. Metabolic engineering
of bacteria. Metabolic engineering of plants.
9 | Literature 1. Glik B., Pasternak J. Molecular Biotechnology. / Under. Ed. Yankov-
recommended sky NK-M .: Mir, 2002 (in Russian)
2. Shchelkunov S.N. Genetic engineering. Siberian university publishing
house. Novosibirsk, 2004 (in Russian)
3. G. N. Stephanopoulos, A.A. Aristidou and J. Nielsen Metabolic Engi-
neering. Principles and Methodologies. — 1998 Elsevier
4. C. Wittmann , S. Yup Lee Systems Metabolic Engineering Springer. -
2012, 387 pages
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - protection of the essay  prepared by the  student;
(requirements), - written tests on specific topics of the COurse;
routine control - Oral interviews
13 | The form of current | credit

certification
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1 | The name of the | Metabolomics
discipline
2 | The course of the |4
study
3 | Semester of training | 8
4 | The amount of |25
credits
5 | Full name of the lec- | Korik Elena PhD, assistant professor
turer
6 | The objectives of | to form in students an integral system of knowledge about metabolites of micro-
the discipline study- | organisms, plants and animals, the mechanisms of their regulation, and modern
ing methods and approaches used to study the metabolom.
7 | The prerequisites Metabolic biochemistry, analytical biochemistry, physical and chemical methods
of analysis
8 | Contents of the | Introduction. Methods of studying metabolom. Reconstruction of metabolism.
discipline Statistical and mathematical methods for processing metabolic profiles of bio-
logical objects. Features of metabolites of microorganisms, animals, and plants.
A human metabolite. The use of data metabolomics in various areas of the na-
tional economy, biology, medicine, pharmacy.
9 | Literature R. Murray, "Biochemistry of Rights." R.Marry, D.M. Grenner, M.M., Mir, 2004.
recommended (in Russian)
The Handbook of Metabonomics and Metabolomics /Edited by John Lindon,
Jeremy Nicholson, Elaine Holmes // Elsevier, 2006
Metabolomics, Metabonomics and Metabolite Profiling / William J Griffiths //
Elsevier, 2008
Metabolomics in Practice: Successful Strategies to Generate and Analyze Meta-
bolic Data / Michael Lammerhofer, Wolfram Weckwerth // Wiley-VCH, 2013
The Handbook of Metabolomics /Fan, Teresa Whei-Mei, Lane, Andrew N, Hi-
gashi, Richard M. // Humana Press, 2012.
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | exam

certification
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http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Michael+Lammerhofer
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Wolfram+Weckwerth

1 | Name of disciplines | Methodology and methodology physiological experiment
2 | Course of Study 2
3 | Semester of training | 2
4 | Amount of credits 1,5
5 | Full namelecturer Dmitry B. Sandakov
6 | Objectives of study- | Consideration of the principles of planning and organization of scientific re-
ing the discipline search, as well as familiarity with the methods used for experimental research in
the field of physiology.
7 | Prerequisites Physiology, biochemistry, zoology
8 | Contents of the | In studying this course, students get acquainted with the methodological founda-
discipline tions of experimental research in the field of biology, learn how to plan an ex-
periment independently, get acquainted with the arsenal of techniques of modern
experimental physiology, master the skills of searching and analyzing scientific
literature.
9 Buresh Ya., Methods and basic experiments on the study of the brain and behav-
ior / Buresh Ya., Bureshova O., Houston DP M., 1991. Methods of Behavior
Analysis in Neuroscience, 2nd edition. Edited by Jerry J Buccafusco. Boca
Raton (FL): CRC Press; 2009.
10 | Teaching Methods | Verbal, practical, visual, heuristic, problematic, research
11 | Language of instruc- | Russian
tion
12 | Conditions (re- | Oral and written control, abstracts.
quirements), current
control
13 | Form of current cer- | Pass/fail exam

tification
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1 | The discipline Methodology of biology and ecology teaching with the basics of educational
work
2 | Year of study 4
3 | Semester 7
4 | Number of credits 4,5
5 | Name of lecturer doctor of biological sciences, professor Grichik Vasily Vitalyevich
6 | Learning objectives | Forming a system of knowledge about the methods and technologies of teaching
biology in the general education school, as well as the principles and forms of
organization of educational work with schoolchildren
7 | Prerequisites Psychology; Pedagogy
8 | Contents of the dis- | Introduction. Objectives of biology and ecology teaching in the general educa-
cipline tion school. General characteristics of teaching methods, its typology and appli-
cation conditions. Traditional class-lesson learning technology. Innovative edu-
cational technologies. School excursion. Control in the lessons of biology. Fea-
tures of private techniques. Organization of extracurricular work in biology. The
organization principles of educational work in the school and the place in it of
the biology teacher.
9 | Recommended liter- | 1. Grichik V.V., Kamlyuk L.V., Semenyuk G.A. Ecology and rational nature
ature management. Minsk., BSU, 2013.
10 | Teaching Methods Verbal, practical
11 | Language learning Verbal, practical
12 | Conditions (re- | Russian
quirements), current
control
13 | Form of current cer- | exam

tification
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1 | The discipline Methodology of teaching biology with the basics of educational work
2 | Year of study 4
3 | Semester 7
4 | Number of credits 4,5
5 | Name of lecturer doctor of biological sciences, professor
Grichik Vasily Vitalyevich
6 | Learning objectives | Forming a system of knowledge about the methods, techniques and techniques
of teaching biology in the general education school, as well as the principles and
forms of organization of educational work with schoolchildren
7 | Prerequisites Psychology, Pedagogy
8 | Contents of the dis- | Introduction. The tasks of teaching biology in a comprehensive school. General
cipline characteristics of teaching methods, its typology and application conditions.
Traditional class-lesson learning technology. Innovative educational technolo-
gies. School excursion. Control in the lessons of biology. Features of private
techniques. Organization of extracurricular work in biology. Principles of the
organization of educational work in the school and the place in it of the teacher
of biology.
9 | Recommended liter- | 1. Grichik V.V. Methods of teaching biology: a course of lectures. - Minsk:
ature BSU, 2012.
2. Bogacheva, 1.V. Handbook of the teacher of biology: methodological recom-
mendations and regulatory requirements. - Minsk: Sir-Wit, 2008.
3. Konyushko V.S., Pavlyuchenko S.E., Chubaro S.V. Methodology of teaching
biology. - Mn .: Book House, 2004.
10 | Teaching Methods | Verbal, practical
11 | Language learning Russian
12 | Conditions (re- | Tests
quirements), current
control
13 | Form of current cer- | Exam

tification
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1 | The discipline Methods of field environmental research
2 | Year of study 2
3 | Semester 4
4 | Number of credits 1,5
5 | Name of lecturer Senior Lecturer, Minets Margarita Leonidovna
6 | Learning objectives | Training for planning, implementation and presentation of environmental re-
search.
7 | Prerequisites General ecology, Vegetable and animal resources, Hydroecology, Bioindication,
Agroecology
8 | Contents of the dis- | Structure of scientific research. Planning and organization of research work. The
cipline main directions of environmental research. General requirements for the organi-
zation of field research. Abiotic factors of the terrestrial ecosystem, their de-
scription and analysis. Methods of study of insect communities, based on the use
of various types of traps. Techniques active insect collection: mowing, shelters
examination, exhauster collection. Methods of studying species richness and
biological diversity of birds. Methods of bird counting and mapping. Observa-
tion of birds in the field using different technical means. Methods for assessing
the absolute and relative abundance of small mammals. Methods for assessing
the abundance of large mammals. General conception of the methods of study-
ing aquatic ecosystem. Methods for studying communities of aquatic ecosys-
tems: phytoplankton, zooplankton, periphyton, macrophytes, benthic communi-
ties. Methods of soil ecology. Biological diagnostics and indication of soils.
Formation of data sets, preparation of reports and presentation of research re-
sults.
9 | Recommended liter- | 1. Abakumov V.A. and others. A manual on methods for the hydrobiological
ature analysis of surface waters and bottom sediments. - L.: Gidrometeoizdat, 1983.
2. Bibby K. et al. Methods of field expeditionary research. Research and bird
counting. Moscow: Union of Bird Protection of Russia, 2000.
3. Zvyagintsev D.G. and other biology of soils. -M.: Publishing house of Mos-
cow University, 2005.
4. Karaseva E.V. Methods of studying rodents in the field. - Moscow: LKI.
2008.
5. S.M. Sheiner, J. Gurevich. Development and analysis of ecological experi-
ments. -Oxford University Press - 2001.
10 | Teaching Methods | Problematic, dialog-heuristic, visual
11 | Language learning Russian
12 | Conditions (re- | Tests
quirements), current
control
13 | Form of current cer- | credit

tification
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1 |Name of the|Methods of molecular diagnostics in agriculture, medicine, forensics
discipline
2 |Course of Study 4
3 |Semester of training |8
4 |Amount of credits 2,5
5 |[FULL NAME of|PhD, Associate Professor
lecturer Leonid N.Valentovich
6 |Objectives of study-|Form students' ideas about modern methods of molecular diagnostics, the main
ing the discipline achievements of applied biochemistry, microbiology, genetics and molecular biology,
as well as the consequences of the revolution in molecular diagnostic methods for
medicine, pharmacology, agriculture and forensics.
7 |Prerequisites Biochemistry, microbiology, genetics and molecular biology
8 |Contents of the|The structure of biological macromolecules. Immunodiagnostic methods. Molecular
discipline biological methods. Physico-chemical methods. Characteristics of molecular diagnos-
tics in medicine. Characteristics of molecular diagnostics in agriculture. Characteris-
tics of molecular diagnostics in forensic science.
9 |Recommended 1. Cadonona O. A. CoBpeMeHHbIE UMMYHOJIOTUYECKUE U MOJIEKYIISIPHO-TEHETUUECKHE
literature METONIbI JUArHOCTUKU. Boponex: M3marenscko-nonmrpadudeckuii 1eHTp BopoHexk-
CKOT'0 rocyapcTBeHHoro yHusepcurera, 2009. — 68 c.
2. Wnnapuowmkun C. H. JIHK-auarnoctrka u MeIUKO-TEHETHUECKOE KOHCYJIbTUPOBA-
Hue. M. : Memurmackoe nHpopMarmonHoe areHTcTBo, 2004. — 207 c.
3. MonekynsipHas KIMHUYECKasi auarHoctuka. Mertoasl / mop pen. C. XeppuHITOHa,
Jx. Makru. — M. : Mup, 1999. — 558 c.
4. Patrinos G. Molecular Diagnostics / G. Patrinos. — Academic Press, 2009. — 618 p.
10| Teaching methods |Different.
11|Language learning |Russian
12|Conditions - an essay;
(requirements), - a colloquium;
current control - oral surveys.
13|Form of current|credit
certification
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1 | Course Title Microbial Ecology

2 | Year 3

3 | Academic Semester | 6

4 | Number of credints | 1,5

5 | Lecturer Candidate of Biological Sciences (=PhD)

Maryia I. Charniauskaya

6 | Goal The goal of the course Microbial Ecology is forming of basic theoretical

knowledge in this field on the assumption of modern scientific achievements.

7 | Prerequisites Structural Organization of Microbial Cells, Physiology of Microorganisms, Sys-

tematics of Microorganisms, Microbial Genetics, Cultivation of Microorganisms

8 | Course Description | Introduction. Physical-chemical environmental of microbes. Symbiosis of mi-
from Program Guide | crobes. Symbiosis of microbes and macroorganisms. Structure of microbial

community. Water microbial community. Soil microbial community. Methods
of Microbial Ecology. Environmental biotechnology.

9 | Recommended Hempycos A.M. Dxonorus mukpoopranusmoB / A.W. Herpycos, E.A. Bonu-
Textbooks (in Rus- | Ocmonosckas, B.M. T'opienko u ap. — M.: U3garenbckuii HeHTp «AKagaeMus»,
sian) 2004. - 348 c.

Kysneyoe A.E. Hayunble OCHOBBI 3KOOMOTEXHOJIOTUH: YueOHoe rocobue s
cryaentos / A.E. Ky3nenos, H.b. I'panoBa — M.: Mup, 2006. — 504 c.
Okronocuueckas muxkpoouonozus: yuied.-meroa. nocobue / M.W. UepHsiBckas [u
1p.]. — Munck: BI'Y, 2016. — 63 c.

10 | Methods Comparative, problematic, visual methods, heuristic dialogue, method of form-

ing the personal significance of knowledge

11 | Language Russian

12 | Student evaluation -essay;

-writing tests;
-labs report.
13 | Final examination Credit
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1 | Course Title Microbic objects in biotechnology
2 | Year 2
3 | Academic Semester 4
4 | Number of credints 2
5 | Lecturer Candidate of Chemical Sciences (=PhD)
Gerlovsky Denis Olegovich
6 | Goal Consideration of microorganisms as objects of biotechnology and also the
basic principles and approaches which are applied to their effective use in
industrial production.
7 | Prerequisites "Microbiology", "Biochemistry"
8 | Course Description | Introduction
from Program Guide Structurally functional features
organizations of microorganisms as objects
biotechnologies
Almost significant metabolites of cages
microorganisms
Principles of genetic engineering micro
organisms
Principles of cellular engineering micro
organisms
Main requirements and principles of selection
biotekhnologichesk significant micro
organisms
Main directions of use
microorganisms and their products
activity in industrial
production
9 | Recommended 1. Bonosa T. I'. buorexnonorust / T. I'. BonoBa HoBocubupck: U3-so CO
Textbooks (in Russian) | PAH, 1999.
2. I'mux b. MonekynsipHas 6unotexHonorus. [IpuHIMIBE 1 puMeHe-
nue / b. I'muk, JIx. [Tactepnak. M.: Mup, 2002.
10 | Methods Active, interactive, verbal, problem and evident methods
11 | Language Russian
12 | Student evaluation - preparation of the essay;
- testing.
13 | Final examination credit
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1 | Name of the discipline | Microbiological biotransformation of compounds
2 | Year 4
3 | Semester 8
4 | Quantity of credits 2
5 | Lecture’s surname and | PhD
name Sidarenka Anastasiya
6 | Objectives of studying | Formation of student’s concepts about microbiological transformation of com-
the discipline pounds, possibilities of its application for solving practical tasks in the area of bio-
technology and environmental protection
7 | Prerequisites Microbial Physiology.
Genetics of Microorganisms.
Ecology of microorganisms.
Genetic engineering.
Engineering enzymology.
Producer’s selection.
8 | Content of the Introduction
discipline 1. Types of reactions and methods of microbiological biotransformation.
2. Microbiological biotransformation of xenobiotics.
3. Microbiological biotransformation of hydrocarbons.
4. Microbiological biotransformation of steroids.
5. Microbiological biotransformation of carbohydrates and heterocyclic com-
pounds.
6. Microbiological biotransformation of metals.
7. Application of microbiological biotransformation in industry and environ-
mental protection.
9 | Recommended 1. Diaz, E. Microbial biodegradation: genomics and molecular biology / E.
literature Diaz — Horizon Scientific Press, 2008 — 402 p.
2. Glazer, A.N. Microbial biotechnology: fundamentals of applied microbiol-
ogy / A.N. Glazer, H. Nikaido. — Cambrige University Press, 2007. — 578 p.
3. Wackett, L.P. Biocatalysis and biodegradation: microbial transformation of
organic compounds / L.P. Wackett, C.D. Hershberger — ASM Press, 2001. —
288 p.
4. Ky3nenos, A.E. Hayunsle 0CHOBBI 5k00MOTEXHOJIOTUHU: Y4el. mocodue Jiist
cryaentoB / A.E. Ky3nenos, H.b. I'pagoBa — M.: Mup, 2006. — 504 c.
10 | Teaching methods Comparative, problematic, dialog-heuristic, visual
11 | Teaching language Russian
12 | Conditions (demands), | - preparation of assays, library-research papers, oral reports;
running control - oral examination
- written test work
13 | Form of running credit

attestation
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1 | The name of the dis- | Microbiology
cipline
2 | Course 3
3 | Semester of training | 5
4 | Amount of credits 5
5 | Full Name lecturer Candidate of Biological Sciences, Associate Professor
Lysak Vladimir Vasilevich
6 | Objectives of | To give representation about the most important properties of microorganisms,
studying the | their role in natural processes, the national economy and health care
discipline
7 | Prerequisites Algology and Mycology; Biochemistry; Genetics
8 | Contents of the | History of development of microbiology. Classification of microorganisms.
discipline Morphology and structural organization of the bacterial cell. Cultivation and
growth of bacteria. Effect of physical and chemical factors on the life activity of
bacteria. Metabolism of bacteria. Bacterial Genetics. Regulation of the bacteria
metabolism. The relationship between microorganisms, micro- and macroorgan-
isms. Systematics and the major groups of bacteria. Distribution of microorgan-
isms in nature. The role of microorganisms in the circulation of substances, in
the soil-forming processes and soil fertility, in the primary production of water
bodies, in mineralization of organic substances, substances recycling and detox-
ication. The role of microbiology in the national economy and health care
9 | Recommended 1. Gusev M.V., Mineeva L.A. Microbiology. — M.: Publishing center "Acade-
literature my", 2003 (in Russian).
2. Schlegel G. General microbiology. — M.: Mir, 1987 (in Russian).
3. Netrusov A.l., Kotova I.E. Microbiology. — M.: Publishing center "Acade-
my", 2009 (in Russian).
4. Lysak V.V. Microbiology. — Minsk: BSU, 2008 (in Russian).
5. Lysak VV, Zheldakova RA, Fomina O.V. Microbiology. Practical work. —
Minsk: BSU, 2015 (in Russian).
10 | Training Methods Active, interactive, verbal, visual, problematic
11 | Language of training | Russian
12 | Conditions (re- | -written tests;
quirements), -computer testing
operating control
13 | Form of current | Exam

certification
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1 | Course Title Microbiology of industrial waste treatment

2 | Year 3)

3 | Academic Semester | 9

4 | Number of credints | 3

5 | Lecturer Candidate of Biological Sciences, associate professor of the department of mi-
crobiology Puchkova T. A.

6 | Goal The goal of the course is the formation of ideas about the current state, the main
directions and prospects for the development of microbiology in environmental
issues, and the characteristics of the methods used for this.

7 | Prerequisites «Microbiology», «Molecular biology», «Systematics of microorganismsy,
«Physiology of microorganismsy», «Ecology of microorganismsy, «Structural bi-
ochemistry», «Metabolic biochemistry», «Microbial transformation of substanc-
esy.

8 | Course Description | The impact of scientific and technological progress on the state of the environ-
from Program | ment. Technogenic and natural biogeochemical cycles of individual elements,
Guide their dimensions and comparison. The most common and dangerous substances

are pollutants. Types of MAC for air, water and soil. Regularities in the trans-
formation of pesticides and petroleum products by microorganisms. Types of bi-
oremediation technologies. Selection of strains of microorganisms - destructors
of pollutants. Biotechnology for the purification of gas-air emissions. Character-
istics of sewage and cleaning methods. Processes and stages of aerobic
wastewater treatment. Types of treatment facilities in natural (irrigation fields,
filtration fields and biological ponds) and artificial (biofilters, aerotanks) condi-
tions. Microorganisms of activated sludge and biofilm. Processes of anaerobic
wastewater treatment and biogas generation. Methods of biological treatment of
organic waste (industry and agriculture). Microbiological processes of metal
leaching.

9 | Recommended 1. Ilpuknagnas sxobuoTexHosorus: yued. nocodue: B 2 1. / A.E. Kysneyos [n
Textbooks (in Rus- | ap.]. — M.: BUHOM, Jlaboparopus 3uanwuii, 2010.
sian) 2. Dkonoruyueckas OMOTEXHONOTHUs : y4eO. mocoOue A CTYIEHTOB CHEIUAIbHO-

ctu «buoskonorus» / H.C. Pyuau, P.M. Mapkesuu, Mu. : BI'TY, 2006.

3. Ezoposa T. A. OcHOBBI OMOTEXHOJOTHH: YueO. mocoOue A BBICIINX MeAaro-
rudeckux yueOHbIx 3aBeaenuii / T. A. Eroposa, C. M. Knynosa, E. A. )Kusyxu-
Ha. — M.: U3x. lentp «Axanemus», 2003.

10 | Methods Problematic, visual methods, heuristic dialogue

11 | Language Russian

12 | Student evaluation | - training of seminars; preparation of abstracts;

- writing tests

13 | Final examination | Credit
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1 | Course Title Microorganisms in the food industry
2 | Year 4
3 | Academic Semester | 7
4 | Number of credints | 2,5
5 | Lecturer Candidate of Biological Sciences
Vasilenko Svetlana Leonidovna
6 | Goal The purpose of the academic discipline is to form an integral system of
knowledge about the role of microorganisms in food biotechnology, as well as
the basic principles and approaches used for their effective use in the manage-
ment of microbiological processes within the technological process of obtaining
fermented food products with specified properties.
7 | Prerequisites Physiology of microorganisms, Cultivation of microorganisms, Systematics of
microorganisms
8 | Course Description | Microorganisms as objects of biotechnology, general characteristics and spheres
from Program | of their use (food and chemical industry, agriculture, medicine, etc.). Characteris-
Guide tics of microorganisms used in the production of dairy products. Bacterial starter
cultures: creation, storage, use, vices.
Microbiology of bakery production, brewing. Microbiology of alcohol production
and winemaking. Principles of microbiological and sanitary control.
9 | Recommended HUnvswenxko H.I. Mukpobuosioruss nuiieBsix npousBoactB / H.I'. Unbsmenko,
Textbooks (in Rus- | E.A. beresa, T.B.[Tuuyruna, A.B. Unpsmenko. — M.: Konoc. 2008. — 412c.
sian) I'yoxos, A.B. Celpoaenue: TeXHOJOTHYECKHE, Ouonoruueckue u (HU3HKO-
xummdeckue acnektsl / [lox pen. C.A. I'ynkosa. — M.: JleJIu mpunt, 2003. — 800
C.
Cmenanenko, I1.11. MUKpOOHONOTHS MOJIOKA U MOJIOUHBIX mpoaykToB / ILIL.
Crenanenko. — M.: «Bce g4 Bac — [TonmockoBbe», 1999. — 415 c.
l'anvinkuna, B.A. MukpoOuonorunueckue ocHoBbl XACCII npu npowusBoicTse
MUIIEBBIX TPOAYKTOB: YueOHoe nmocodue / B.A. 'ansinkuna, H.A. 3aukuna, B.B.
Kapues, C.A.llleBeneBa, JI.B.benoma, A.A.IlymkapeB. — CII6.: Ilpocmekt
Hayku, 2007.-288c.
10 | Methods ctive, interactive, verbal, visual, problematic
11 | Language Russian
12 | Student evaluation | - written tests on specific topics of the course;
- protection of individual tasks when performing labo- ratory work;
- protection of the essay prepared by the student;
- oral polls
13 | Final examination | exam
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1 | Discipline Mineral nutrition of plants
2 | Year of Study 3
3 | Term of Study 6
4 | Number of Credits | 1
5 | Tutors Candidate of Biological Sciences, Associate Professor Sokolik A. I.
6 | Study Objectives | Form students in-depth knowledge about the chemical forms, transport, transfor-
mations and physiological significance of elements of mineral nutrition.
7 | Prerequisites Biology
Course Content Introduction. Assimilation of nutrients and their role in the processes of plant life.
Transport of minerals. Regulation of the rate of intake of substances in plants. Ra-
dial movement of nutrients. Far transport of minerals. Soil as a source of nutrients
for plants. Physiological basis of fertilizer application.
9 | Literature Rec- | 1. Ky3neyos B. B. ®usnonorus pacteHuit: Yueb. mius By30B / B. B. Ky3nenos,
ommended 2005.
2. Meoseoes C. C. Dnexrpodusuonorus pacrennii / C. C. Mensenes. CII6.: U3a-
Bo C.-Ilerepb. yn-ta. 1998.
3. [unvwukosa H. B. ®u3nonorus pacTeHuit ¢ ocHoBaMu MUKpoOuonoruu/ H. B.
[Munekosa. M.: Mup. 2004.
4, ®uznonorus 1 OMOXUMHUS CEIbCKOX03icTBEeHHBIX pactenuit / [lox pen. H.H..
Tpetpsaxoa. M.: Komnoc. 1998.
5. FOpun B.M. MunepansHoe nutaHue pactenuid. Yue0. mocobue / B. M. KOpumn,
C.H. Haitnyn Mu.: BI'Y. 2004.
6. Demidchik V. lon channels and plant stress responses / V. Demidchik, F. J. M.
Maathuis. Berlin: Springer-Verlag, 2010.
10 | Methods of Teach- | Visual training, elements of problem training, competence approach, heuristic
ing method
11 | Language of | Russian
Teaching
12 | Requirements, Ranking and block-modular knowledge assessment system (USR, oral polls, tests,
Current  Assess- | writing essays)
ment
13 | Form of Current | credit
Assessment
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1 | Name of the | Modern aspects of genetic analysis
discipline
2 | Course of study 5
3 | Semester 9
4 | Number of credits | 3,5
5 |Name of the | Candidate of biological sciences, associate professor
Lecturer LAHODZICH Aliaksei Viktaravich
6 | Objectives of stud- | To form students a complete system of knowledge on the implementation of ge-
ying the discipline | netic information in biological systems, to study and develop various approaches
and methods for its analysis, to demonstrate the possibilities for their application,
to identify factors that affect the inheritance of traits, to develop algorithms and
recommendations for selecting appropriate methods for analyzing the results of
genetic experiments.
7 | Prerequisites Genetics, molecular genetics, introduction to biotechnology, biochemistry
8 | Contents of the | The subject, tasks and methods of genetic analysis. The role of the model object
discipline in genetic analysis. Genetic analysis at the organism level, at the cellular level, at
the molecular level of the organization, its features and resolving power. Mapping
of genes. Crossing systems. Stages and methods of studying the gene. The main
approaches for studying the organization of nucleic acid molecules.
9 | Recommended 1. Aiiana ®@. CoBpemennas renetuka / @. Aiana, J[x. Kaiirep. M.:Mup. T.1-3,
literature 1987.
2. Unre-BeuromoB C.I'. Beenenune B MonekyinspHyto reHetuky / C.I'. Hure-
Beuromos. M., Breiciras mkoina, 1983.
3. JIstoun b. I'ennr / b. JIptoun. M., Mup. 1987.
10 | Teaching methods | Lectures, the solution of genetic problems
11 | Language Russian
12 | Conditions Written examinations
(requirements),
control
13 | Form of current | exam

certification
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1 | Name of the | Molecular aspects of evolution
discipline
2 | Course 4
3 | Semester of training | 8
4 | Amount of credits 4
5 | Full name lecturer Doctor of Biological Sciences, Professor Titok Marina Alekseevna
6 | Objectives of study- | Review of molecular-genetic processes that ensure the evolution of living organ-
ing the discipline isms.
7 | Prerequisites Genetics, Microbiology, Virology, Biotechnology
8 | Contents of the | Essence and significance of classical theories of evolution (J.B. Lamarck, C.
discipline Darwin, synthetic theory). The canonical and non-canonical forms of variability
and their role in evolution. Horizontal gene transfer and its role in evolution.
Molecular phylogeny, fundamental and applied aspects. Ways and mechanisms
of complicating the genetic organization of living organisms. Gene networks,
types and features of the organization. Destabilizing selection as a mechanism of
molecular evolution. Evolution of ontogeny as the basis of phylogenies. The role
of RNA in the genesis of life. History of the Earth. Anthropogenesis. Directions
of human evolution.
9 | Literature 1. Lukashov V.V. Molecular evolution and phylogenetic analysis / Binom
Knowledge Lab Publishers, Moscow, 2009.
2. Kunin E.V. The logic of the case. About nature and origin of biological
evolution / Center Poligraph Publishers, Moscow, 2014.
3. Titok M.A. Molecular aspects of evolution / BSU Publishers, Minsk,
2011.
10 | Teaching Methods | Problematic, dialog-heuristic, visual
11 | Language of instruc- | Russian
tion
12 | Conditions (re- | -testing
quirements), current | -writing essays
control
13 | Form of current | exam

certification
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1 | Name of the disci- | Molecular Bacteriology
pline
2 | Course 3
3 | Semester of training | 5
4 | Amount of credits 1,5
5 | Full name of the lec- | Candidate of Biological Sciences, Associate Professor
turer Miamin Vladislav Evgen’evich
6 | Objectives of the | Familiarization of students with macromolecular organization and molecular
study of the discipline | mechanisms of functioning of the most important structures of the main types
of bacteria.
7 | Prerequisites "Structural organization of microorganism cells", "Physiology of microorgan-
isms", "Genetics of microorganisms”
8 | Contents of the disci- | General scheme of ultrastructural organization of procaryotic organisms.
pline Macromolecular organization of bacterial chromosomes. The mechanism of
segregation of bacterial nucleoids The concept of a replicon. Molecular mech-
anism of replication of bacterial chromosomes and plasmids.
Transcription, its stages. RNA polymerase, promoter and terminator regions.
Basic and alternative sigma factors of bacterial RNA polymerase.
Operational organization of genes in bacteria. The concept of inducible and
repressive operons.
Mechanisms of regulation of gene activity in bacterio-phage lambda, lytic cy-
cle and lysogenic state.
The apparatus of translation, the stage of translation. Duration of life of bacte-
rial RNA and factors affecting it. Features of the translation process in prokar-
yotes.
The variety of mechanisms of the movement of bacteria. The structure of the
flagellum and the principle of its functioning. Chemotaxis. Mechanisms of con-
trol switching flagella. Other taxis, the mechanism for their implementation
through sensory systems.
Examples of differentiated cells. Resting forms, exo- and endospores, hetero-
cysts of cyanobacteria.
Features of the mechanisms of the course of different cell cycles in bacteria.
9 | Recommended litera- | 1. BproxanoB A.JI. Monekynsipaas mukpobuosorust / A. JI. bproxanos, Prioax
ture K. B., Herpycos A. 1. M.: 3-Bo MI'V, 2012.
2. I'yceB M. B. Muxkpo6uonorust / M. B. I'yces, JI. A. MuneeBa. — M.: Akaje-
mus, 2010.
3. CoBpemenHas Mukpo6uosorus: Ipokapuorst / Ilox pexn. 1. Jlenrenepa, I'.
Hpesca, I'. nerens. M.: Mup: T1.1-2, 2005.
10 | Teaching Methods Active, interactive, dialog-heuristic verbal, problematic, visual
11 | Language of instruc- | Russian
tion
12 | Conditions (require- | -preparation of abstracts;
ments), current con- | -testing
trol
13 | Form of current certi- | credit

fication
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1 |Name of|Molecular basics of biosignalling
discipline
2 |Course 4
3 |Semester 8
4 |ECTS (Credits) |3,5
5 |Lecturer(-s) Candidate of biological sciences KACHAN Alexandr Vjacheslavovich
6 |Goal To educate students about the principles of information exchange between cells of the
multicellular organism and mechanisms of intracellular transduction and modulation of
incoming signals at the molecular level
7 |Prerequisites Molecular biology
8 |Content General principles of the functioning of the system of intercellular communication.
Signal molecules. Reception of biosignals. Signal transduction by activation of G-
protein coupled receptors. Signal transduction by activation of receptors with a protein
kinase domain. Biosignalling pathways, triggered by cytokines of various groups.
Transduction of signals in cells of the immune system. Intercellular communication in
the regulation of development. Molecular aspects of information transfer in neurons.
Receptors of extracellular matrix molecules. Biosignalling in the regulation of cell
movement. Biosignalling in apoptosis and necrosis
9 |Literature (in|1. 3unuenko B.IL., oarayesa JI.I1. Buyrpukierounas curnammsanust / B.I1. 3undeHko,
Russian) JLIT. Jonrauépa. [TymmHo: AHanut. mukpockorus, 2003. — 84 c.
2. Amv6eptc b. u 1p. Monekynspras Oouonorus kietku. B 3 1. / B. Anb6eprc, A. JIxoH-
coH, /Ix. JIetonc u 1p. M.: PeryisipHas u xaoTudeckas JMHAMUKA,
HNHctutyT KOMOBIOTEPHBIX HccnenoBanui, 2013. — 812 c.
3. JIetoun b. u ap. — Knerku / pex. b. JIstoun, JI. Kaccumepuc, B. I1. Jlunramnmna, J1. [Tromn-
niep. M.: BUHOM. Jlabopatopust 3Hanuii, 2011. — 951 c.
10| Teaching Comparative, problematic, dialog-heuristic, visual
methods
11|Language Russian
12|Requirements, | Test work
current control
13|Form of students |Exam
reporting
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1 |Name of discipline [Molecular basis of developmental biology
2 |Course of study 4
3 |Semester of training |7
4 |Number of credits  |3,5
5 [Name and surname|Candidate of Biological Sciences, Associate Professor KHODOSOVSKAYA
of lector Alina Mikhailovna
6 |Objectives of the|To give representation about molecular mechanisms underlying individual devel-
discipline studying [opment of organism
7 |Prerequisites Molecular biology, Basis of developmental biology
8 |Contents of the dis-|Molecular biology of ontogenesis as a science: basic objects and methods of re-
cipline search. General principles for the implementation of genetic development pro-
grams. Regulation of cell proliferation and differentiation. Transmission of infor-
mation to cells due to intercellular signaling. Molecular basis of gametogenesis,
fertilization. Regularities of the formation of a general plan of the structure in the
early development of vertebrates and invertebrates. The phenomenon of embryonic
induction. Formation of the mesoderm and its derivatives (molecular and cellular
aspects). Mechanisms of neurogenesis, organogenesis. Molecular basis of apopto-
sis and aging.
9 |[Recommended lit-|1 Dondua AK. Developmental biology. T.2. - Moscow: Publishing House of St.
erature Petersburg. Un-ty, 2005. 2. Khodosovskaya A.M. Molecular basis of ontogenesis.
- Minsk: BSU, 2014. 3. Gilbert S. F. Developmental Biology.10th Ed.- Sunder-
land: Sinauer Ass. Inc., 2014.
10|Methods of teaching [A comparative, problematic, dialog-heuristic, visual, method of forming the per-
sonal significance of knowledge
11|Language of teach-{Russian
ing
12|Conditions (require- |- oral interview,
ments), routine mon-|- writing work
itoring
13|Form of the current|exam

attestation
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1 | Name of the disci- | Molecular basis of epigenetics
pline
2 | Course of Study 3
3 | Semester of training | 6
4 | Amount of credits 1
5 | FULL NAME lec- | Candidate of Biological Sciences, Associate Professor Verameyenka
turer Ekatsiaryna Gennadyevna
6 | Objectives of study- | The goal of the educational discipline is to form a complete system of
ing the discipline knowledge concerning the structural organization of chromatin and its modifica-
tions, as well as the mechanisms of action of non-coding RNA as the basis for
epigenetic changes.
7 | Prerequisites epigenetics
8 | Contents of the dis- | Subject, objectives and objectives of the course. Definition of the concept of ep-
cipline igenetics. Epigen, methyl and proteome. Molecular mechanisms of epigenetic
regulation involving histones. Methylation of DNA and its role in the regulation
of gene expression. Epigenetic regulation involving non-coding RNA. Epigenet-
ically regulated processes.
9 | Recommended liter- | 2. Cary, N. Epigenetics / N. Carey; Rostov-on-Don, 2012.
ature 2. Epigenetics / Ed. CM. Zakian, V.V. Vlasov, E.V. Dementieva. Novosibirsk:
Izdat. SB RAS, 2012. 592 p.
3. Epigenetics / Ed. S.D. Ellis. M .: Technosphere, 2010. 496 s
10 | Teaching Methods Comparative, problematic
11 | Language of instruc- | russian
tion
12 | Conditions (re- | Abstracts, testing
quirements), current
control
13 | Form of current cer- | credit

tification
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1 |Course Title Molecular basis of function of antioxidant systems (special course)

2 |Year 3

3 |Academic Semester 6

4 |Number of credits 1,5

5 |Lecturer Doctor of Biological Sciences, Corresponding member of the National academy
of sciences Shalygo Nikolay Vladimirovich

6 |Goal The greatest modern achievements in the field of oxidative stress and molecular basis
of action of cellular antioxidant defense systems.

7 |Prerequisites Biochemistry, Molecular biology, Plant physiology

8 |Course Description|Subject «Molecular basis of function of antioxidant systems». Molecular basis of

from Program Guide |generation reactive oxygen species.

Low-molecular antioxidants. Antioxidant enzymes. Stressful proteins. Molecular
basis of function of protective antioxidant systems.

9 |Recommended  Text-|1. Mep3asik M.H. AKTUBHPOBaHHBII KHCIOPOJ M OKUCIUTEIbHBIC MPOLIECCH B

books (in Russian) MeMOpaHax pacTUTENbHBIX KiIeToK // Mtorn Hayku u texuuku BUHUTH. Cep.

¢usmodn. pacr. 1989. T 6. C. 1-168.
2. Koctrok B.A., TloramoBuu A.M. buopaaukansl 1 OMOaHTHOKCHIAHTHIL. MH.:
BI'Y.,2004.
3. laneiro H.B. buocunTe3 xmopodumia u GOTOIUMHAMUYECKHE TPOIECCHl B
pacrenusax. Munck. MOOO «IIpaBo u skoHOMUKaY., 2004
4. bapanenko B.B. Cymnepokcunaucmyrasa B kieTkax pactenuii // Lluronorus.
2006. T.48. Ne 6. C.465-474.

10|Methods Comparative, problematic, visual methods, heuristic dialogue, method of forming
the personal significance of knowledge

11|Language Russian

12|Student evaluation - speaking report,
- essay

13|Final examination Credit
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1 |Name of discipline [Molecular basis of ontogenesis
2 |Course of study 4
3 |Semester of training |7
4 |Number of credits  |3,5
5 [Name and surname|Candidate of Biological Sciences, Associate Professor KHODOSOVSKAYA
of lector Alina Mikhailovna
6 |Objectives of the|To give representation about molecular mechanisms underlying individual devel-
discipline studying [opment of organism
7 |Prerequisites Basis of developmental biology, genetics
8 |Contents of the dis-|Molecular biology of ontogenesis as a science: basic objects and methods of re-
cipline search. General principles for the implementation of genetic development pro-
grams. Regulation of cell proliferation and differentiation. Transmission of infor-
mation to cells due to intercellular signaling. Molecular basis of gametogenesis,
fertilization. Regularities of the formation of a general plan of the structure in the
early development of vertebrates and invertebrates. The phenomenon of embryonic
induction. Formation of the mesoderm and its derivatives (molecular and cellular
aspects). Mechanisms of neurogenesis, organogenesis. Molecular basis of apopto-
sis and aging.
9 |[Recommended lit-|1 Dondua AK. Developmental biology. T.2. - Moscow: Publishing House of St.
erature Petersburg. Un-ty, 2005. 2. Khodosovskaya A.M. Molecular basis of ontogenesis.
- Minsk: BSU, 2014. 3. Gilbert S. F. Developmental Biology.10th Ed.- Sunder-
land: Sinauer Ass. Inc., 2014.
10|Methods of teaching [A comparative, problematic, dialog-heuristic, visual, method of forming the per-
sonal significance of knowledge
11|Language of teach-{Russian
ing
12|Conditions (require- |- oral interview,
ments), routine mon-|- writing work
itoring
13|Form of the current{exam

attestation
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1 | Course Title Molecular biology of cancer

2 | Year 3

3 | Academic Semester | 6

4 | Number of credints | 1

5 | Lecturer Andrei S. Babenka, PhD

6 | Goal To form an idea about the principles of initiation and development of malignant

neoplasms, peculiarities of the phenotype and genotype of tumor cells, modern
methods of molecular diagnostics

7 | Prerequisites Genomics, Molecular Biology of a Gene, Biochemistry, Structural Biochemistry,

Metabolic Biochemistry, Genetics.

8 | Course Description | Malignant neoplasms, their place in the world statistics of mortality caused by
from Program | non-infectious diseases. Initiation of tumors: endo- and exogenous factors, muta-
Guide gens, regulation of the process. Stages of tumor development. Genetic and phe-

notypic heterogeneity of tumor tissue. Peculiarities of use in clinical practice.
Development of tumor resistance to therapy.

9 | Recommended 1. Kucenes ®@.JI. MonekymnsipHasi OHKOJIOTHUS: OT BUPYCHOW TEOPUU K JICUCHUIO
Textbooks (in Rus- | paka / ®.J1. Kucenes, E.H. Umsaurtos, H.I1. Kucenesa, E.C. Jlesuna. 2013.
sian) 2. Gelmann E.P., Molecular Oncology: Causes of Cancer and Targets for Treat-

ment / E.P. Gelmann, Ch. L. Sawyers, F. J. Rauscher. 2014.

3. Camacho J. Molecular Oncology: Principles and Recent Advances / J.
Camacho. 2012.

4. Diaz-Cano S.J. Tumor Heterogeneity: Mechanisms and Bases for a Reliable
Application of Molecular Marker Design / S.J. Diaz-Cano. 2012.

10 | Methods active, interactive, verbal, visual, problematic

11 | Language Russian

12 | Student evaluation | Individual communication (reading, analysis, followed by discussion of the arti-

cle)

13 | Final examination credit
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1 |Name of  the/Molecular biology of yeast
discipline
2 |Course of Study 5
3 |Semester of training |9
4 |Amount of credits |2
5 |lecturer FULL |Candidate of Biological Sciences, Associate Professor
NAME LAGONENKO Alexander Leonidovich
6 |Objectives of study-|Familiarization of students with key molecular biological processes in yeast cells,
ing the discipline modern methods of studying eukaryotic cells
7 |Prerequisites Microbiology; molecular biology
8 |Contents of the|Introduction to molecular biology of yeast. Application of yeast in biotechnology.
discipline Advantages of yeast as a model eukaryotic organism. Organization of the yeast ge-
nome. Subunits of yeast RNA polymerases. Sequence of events in the initiation of
transcription of yeast genes. Transcriptional regulation by auxiliary complexes. Pro-
cessing of RNA precursors in yeast. Initiation, elongation and termination of transla-
tion. The mechanism of protein transport to the endoplasmic reticulum, peroxi-
somes, mitochondria and nucleus. Ubiquitin-proteasome pathway of protein degra-
dation. The structure of yeast 26S proteasome. Initiation of DNA replication in S.
cerevisiae. Phases of the yeast cell cycle. Cyclins, cyclin-dependent kinases and
regulation of the cell cycle. Laboratory and bioinformatic methods of studying yeast
cells
9 |Recommended 1. /lvaxos FO.T. Beenenue B renetuxy rpuoos / FO.T. Ipskos, A.B. IllubipeBa,
literature A.}O.Ceprees. M.: Academia, 2005.
2. Feldmann H. Yeast molecular biology. A short compendium on basic features
and novel aspects / Feldmann H. Adolf-Butenandt-Institute, University of Munich,
2005.
3. Sherman F. An Introduction to the Genetics and Molecular Biology of the Yeast
Saccharomyces cerevisiae / Sherman F. University of Rochester Medical School,
Rochester. 1998.
10| Teaching Methods |Comparative, problematic, dialog-heuristic, visual
11|Language of |Russian
instruction
12|Conditions - Preparation of essays;
(requirements), - testing
current control
13|Form of current|credit
certification
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1 |Course Title Molecular biology

2 |Year 4

3 |Academic Semester |7

4 |Number of credits |4

5 |Lecturer Yevgeny Nikolaichik, Ph. D.

6 |Goal To form an intergal system of knowledge about the structure and properties of biological
macromolecules, as well as the basic molecular mechanisms underlying the functioning
of living cells and multicellular organisms: the metabolism of biological macromolecules
(DNA, RNA and proteins), the principles of intracellular regulation and intercellular sig-
naling.

7 |Prerequisites Biochemistry, genetics, microbiology

8 |Course Description|Genome organization in different groups of organisms. The mechanism of DNA
from Program|polymerization reaction and its catalysis. Structure of DNA polymerases, their enzy-
Guide matic activities and biological functions. Control of initiation and termination of DNA

replication. Reparation of DNA damage. Molecular mechanisms of general and site-
specific recombination, transposition. The unit of transcription in pro and eukaryotes.
Features of the structure of RNA polymerases. Promoters and mechanisms for their
recognition. Splicing. Basic properties of the genetic code. Transport RNA and their
aminoacylation. The structure of the ribosomes. Initiation, elongation and termination
of translation in pro and eukaryotes. Folding and controlled degradation of proteins.
Systems of protein secretion in prokaryotes. Distribution of proteins along the com-
partments of the eukaryotic cell. General principles of sensory regulation. Principles of
molecular control of the individual development of the organism.

9 |Recommended Anbbeprc b. Monekynspuas 6uonorust kietku / b. Ampbepre, A. JIxoncon, JIx.
Textbooks (in Rus-|{JIstouc, M. Padd, K. Pobeprc, I1. Yonrep. MkeBck: MHCTHTYT KOMITBIOTEPHBIX HC-
sian) cnenosanuii, 2013

JIeronu B. I'eust / M.: BUHOM, 2011. — 896 c.

Huxkonaituuk E.A. Perynsus merabonusma knetku / Mu.: Mza-Bo BI'Y, 2006
10|{Methods Comparative, problematic, visual methods, heuristic dialogue, method of forming

the personal significance of knowledge

11|Language Russian

12|Student evaluation |-essay;

-writing tests;
-labs report.
13|Final examination |Exam
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1 | Course Title Molecular mechanisms of genetic processes
2 | Year 4
3 | Academic Semester | 7
4 | Number of credints | 2,5
5 | Lecturer Doctor of Biological Sciences Prokulyevich Vladimir Antonovich
6 | Goal The aim of the discipline is to form students' ideas about the basic mechanisms of
genetic processes, to expand knowledge about what modern bacterial genetics is,
to address the main problems related to mechanisms ensuring the preservation
and realization of genetic information in the cell
7 | Prerequisites Structural organization of microorganism cells, Molecular bacteriology, Genet-
ics, Biochemistry
8 | Course Description | Features of bacteria as an object of genetic research. General properties of genet-
from Program | ic processes that determine the stability and functioning of DNA as an infor-
Guide mation molecule. Heredity and variability in bacteria. Genetic analysis of bacte-
ria. Genetic processes taking place in bacterial cells. Structural organization and
replication of DNA. The concept of the stability of genetic information. Repara-
tion processes in bacteria. Recombination process as a factor in the instability of
the genome.
9 | Recommended Cuneep M. T'ennt u renomsl / M. Cunrep, I1. bepr. M.: Mup, 1998.
Textbooks (in Rus- | JIbtoun B. T'enst | B. JIstoun. M.: Mup, 1987.
sian) Keumko K.B., 3axaposé U.A. T'eneruka mukpoopranu3mon. M3a-Bo C.-Ilerepd.
Vu-ta CII0, 2012.
10 | Methods active, interactive, verbal, visual, problematic
11 | Language Russian
12 | Student evaluation | - essay preparation;
- written works;
-laboratory laboratory work.
13 | Final examination | exam
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https://istina.msu.ru/workers/24858736/

1 | Description of the | Molecular mechanisms of hormonal regulation
discipline
2 | Course of study 2
3 | Semester 4
4 | Number of credits 1,5
5 | Name of Lecturer Senior Lecturer, ZYRYANOVA Tatyana Nikolaevna
6 | The goal of the dis- | Form the students an integral system of knowledge about the regulatory role of
cipline hormones, hormone-like compounds at the organism, subcellular, molecular lev-
els, taking into account the organization and functioning of receptors and genes
encoding different classes of hormones
7 | Prerequisites functional biochemistry, human and animal physiology, structural and metabolic
biochemistry
8 | The content of the | General characteristics of the molecular mechanisms of the action of hormones
discipline and the transfer of regulatory signals. Features of the structure, expression of
genes, properties and molecular mechanisms of action of protein-peptide hor-
mones. Modern concepts of biosynthesis, structure, reception, molecular mecha-
nisms of action of steroid hormones and hormones, amino acid derivatives, regu-
lation of cellular response by tissue hormones and growth factors. Interaction of
regulatory mechanisms
9 | Recommended liter- | 1. Biochemical basis of human life / Ed. Yu.B.Filippovich, ASKonicheva- M .:
ature VLADQS, 2005
2. John F. Fundamentals of endocrinology / John F. Leucock, Peter G. Weiss .-
M .: Medicine, 2000
3. Biological chemistry / Ed. SE Severin, M: "Geotard Media", 2011
4. Molecular endocrinology. Ed. B.D. Weintraub. - Moscow: Medicine, 2003
5. Sirnov A.N. Endocrine regulation / Ed. V.A. Tkachuka, M: "Geotar v Media»,
2009
10 | Methods of teaching | Explanatory-illustrative, problematic, dialog-heuristic
11 | Language learning Russian
12 | Conditions -preparation of abstracts
(requirements), -2 tests,
current control
13 | Current  appraisal | credit
form
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1 |Name of  the|Molecular Phytopathology
discipline
2 |Course of Study 3
3 |Semester of training |6
4 |Amount of credits  [1,5
5 |lecturer FULL |Candidate of Biological Sciences, Associate Professor
NAME LAGONENKO Alexander Leonidovich
6 |Objectives of study-|Familiarization of students with the key molecular mechanisms of interaction be-
ing the discipline  [tween plants and their parasites, the genetic bases of plant diseases, modern methods
of diagnosing plant diseases.
7 |Prerequisites Microbiology; molecular biology
8 |Contents of the|Phytopathology as a science, its importance. History of the development of phyto-
discipline pathology. The concept of plant disease, parasitism, trophicity. The concept of the
infectious cycle of the disease, its stages. Sources of infection, ways of penetration
and spread of phytopathogens. The notion of horizontal and vertical stability. Fac-
tors of virulence of phytopathogens related to the horizontal pathosystem. Flor’s
"gene-to-gene™ hypothesis, the hypothesis of "guardian™. Basic elicitors and elicitors
specific to rasses. The mechanism of action of bacterial and fungial Avr-proteins.
Classes of plant R-proteins. R-genes and their evolution. PAMP, PTI, PTS. Signal-
ing systems of plants. Hypersensitivity reaction and the mechanism of its develop-
ment in a resistant plant. SAR. Chemical and biological methods of plant diseases
control. Modern methods of diagnostics of causative agents of infectious diseases of
plants. Diseases of plants of fungal bacterial and viral nature.
9 |Recommended 1. Hvsaxos  FO.T. ®yunamentanbHas ¢uromatonorus / HO.T. JIpsxos
literature M.:Kpacuaz, 2012.
2. Hpsixo F0.T. O6mias u monexymsipuas ¢puronaronorus / Ipsxos 10.T., Oze-
penxoBckas O.J1., [IxaBaxus B.I'., baruposa C.®. M.: O01iecTBO (hUTOMATONIOTOB.
2001.
3. [Tonkoa K.B. O6mas ¢uronaronorus / Ilonkosa K.B., Illkanmuko B.A.,
CrpoiikoB I0.M. M.: [Ipoda, 2005.
10| Teaching Methods |Comparative, problematic, dialog-heuristic, visual
11|Language of | Russian
instruction
12|Conditions - preparation of reports;
(requirements), - testing
current control
13|Form of current|credit
certification
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1 | Name of disciplines | Molecular taxonomy
2 | Course of Study 3
3 | Semester of training | 6
4 | Amount of credits 1,5
5 | FULL NAME | Phd. assistant professor Grushetskaya Z.E.
lecturer
6 | Objectives of study- | Formation of students’ ideas about the basic concepts of molecular evolution,
ing the discipline acquaintance with modern techniques for identification and bioinformation
analysis of DNA polymorphism of plants, fungi, algae and lichens.
7 | Prerequisites Genetics, Molecular Biology, Biometrics, Fundamentals of Information Tech-
nology.
8 | Contents of the | Basic concepts of molecular evolution. Characterization and analysis of marker
discipline sequences. Database. Phylogenetic analysis of data. Method of validation of
phylogenetic dendrograms and evolution models. Molecular phylogeny and tax-
onomy. Use of DNA polymorphism to solve scientific and practical problems.
9 | Recommended liter- | JIykaros, B.B. MosekyssipHas 3Bostonus ¥ puioreHeTnveckuii ananmus /B.B.
ature Jlykamos // Mocksa: burom, 2009.
Felstenstein, J. Inferring Phylogenies / J. Felstenstein // Sinauer Associattes, Inc.
2004,
AnTtoHOB, A.C. OCHOBBI reHOCHCTeMaTUKH BhIcIUX pacTteHuit / A.C. AHTOHOB //
M.: Hayka, 2000.
Pascale Besse. Molecular Plant Taxonomy: Methods and Protocols/NY: Spryn-
ger, 2014.
Kaprasues, H0.®. MonekynspHas 5BONIONUS U MOMYJSIIIMOHHAS TeHETHKA /
10.®. Kaprasues // Bmaguoctok, 2009.
MonekynsipHa (uUIOTeHis 1 cy4acHa TaKCOHOMisi Ha3eMHIX CHOPOBIX POCIiH
/C.4. Kongpariok u np. Kues: HaBykoBa nymka, 2013.
10 | Teaching Methods | Visual, system, group, modular-rating learning technologies
11 | Language of | Russian
instruction
12 | Conditions - oral interview; - problem solving.
(requirements),
current control
13| Form of current | credit

certification
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1 | Course Title Nanobiotechnologies
2 | Year 3)
3 | Academic Semester 9
4 | Number of credints 3
5 | Lecturer Candidate of Chemical Sciences (=PhD)
Gerlovsky Denis Olegovich
6 | Goal Obtaining profound, system cross-disciplinary knowledge by students about
the nanolevel bioobjects, approaches and methods used for the solution of a
wide range of applied and research scientific tasks.
7 | Prerequisites "Genetics of microorganisms”, "Vector systems”, "Genetic engineering”, "En-
gineering enzymology"
8 | Course  Description | Introduction
from Program Guide Experimental analytical methods of nanobiotechnology
Molecular and biological bases of nanobiotechnology
Molecular and chemical bases of interaction of components of biological
nanoassemblies
Application of achievements of bionanotechnology in medicine and in other
areas
Application of assemblies from biomolecules in nanotechnology. Nanobionics
and live systems as nanotechnology prototypes
The prospects of nanobiotechnology on a joint of molecular biology and bio-
technology
9 | Recommended Oxyna ['azur HanoOnotexHomorus: HeOOBATHBIE IEPCHIEKTHBHI pa3Butus / ['a-
Textbooks (in Rus- | 3ut Oxyxn. IlepeBon ¢ anrin. — A.E. Conosuenko, 2011.
sian) OrypuoB A.H. Beenenue B MosekysipHyro onorexnosoruio / A.H. Orypuos.
- X.: HTY "XII1", 2008.
10 | Methods Active, interactive, verbal, problem and evident methods
11 | Language Russian
12 | Student evaluation - preparation of the essay;
- testing.
13 | Final examination examination
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1 | The name of the dis- | Parasitology
cipline
2 | The course of the |3
study
3 | Semester of training | 6
4 | The amount of |1
credits
5 | Full name of the lec- | PhD, Associate Professor N.V. Voronova
turer
6 | The objectives of | Parasitology course is aimed on providing to students with special information
the discipline about the complexity of relationships between hosts and parasites. The goals of
studying the course include forming principal awareness about adaptations, morphology,
anatomy, physiology, behavior, reproduction and development of parasites.
7 | The prerequisites Zoology
8 | Contents of the dis- | Parasitism as a form of interspecific interpopulation interactions. Adaptation of
cipline morphology and biological cycles of parasitic animals. The doctrine of natural
foci of vector-borne diseases
9 | Literature 1. beknemuies, B.H. buonieHoTH4Yeckre OCHOBBI CPAaBHUTEIBLHOW Mapa3uToJIo-

recommended  (in | ruu. M.: Hayka, 1970.

Russian) 2. 'maenuuckas T.A. YactHas mapasutonorus / T.A. 'maenuuckas, A.A. J106-
poBosibekuii // B 2 kH. (kH.]1: mapa3uTHdeckue MpocTelinme U MI0CKHE YEPBH;
kH. 2: [lapasutndeckue yepBu. MOJUTIOCKA M 4WieHHUCTOHOTrHe). M.: Bricmias
mkoJja, 1978.

3. demunoB H. B. I'enbMuHTO3bI :)KUBOTHBIX. M.: Arponpomusaar, 1987.
4. Jorens B.A. O6mas napazuromnorus. JI.: U3n-so JII'Y, 1962.
5. IMaBnoBckuii E.H. [IpupoaHas 04aroBocTs TPaHCMUCCHUBHBIX OOJIC3HEH B CBS-
3W C JaHIIaQTHOM MUIEMUOJIOTHEN 300aHTpOIOHO030B. M.; JI.: Hayka, 1964.
6. Tapacos B.B. Ilpocreiimne, natorennsle ans uyenoseka. M.: Uzn-so MI'Y,
1987.
7. lananenok E.C. OcHoBel 00m1ei napazutonorud. Musnck: bI'Y, 2004.
8. Mananenox, E.C. [Ipuknannas napasuronorus. Munck: bI'Y, 2009.
9. Msanauna T.M. Meauuunckas napasurtonorust / T.M. Msanauna, E.B. Tapa-
cenko. M.: [Ipaktuueckast menununa, 2013.
10 | Teaching methods Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing, oral survey
(requirements),
routine control
13 | The form of current | Credit

certification
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Discipline

Pedagogics

Year of study

Second

Semester

\Y/

Accreditation

4 credits

Lecturer

Davidovsky Anatoly Grigorievich

OO IWIN|F-

Aims and objec-
tives

Formation of psychological and pedagogical competences that contribute to the ef-
fective solution of professional social and personal problems in pedagogical activity

\l

Prerequisites

Psychology

Summary

Fundamentals of pedagogics. Pedagogics in the system of human sciences. General
patterns in personality development. Education as a socio-cultural phenomenon.
The education system of the Republic of Belarus in the context of world educational
processes. Educational process as an integrated system. Scientific basis for the edu-
cation content. Learning methods and tools, forms of learning. Teaching technolo-
gies in the educational process. Information and communication technologies in ed-
ucation. Blended learning. The essence of problem-based learning, flipped learning,
heuristic learning. The didactic system of developing education. The essence of per-
son-oriented education. The essence of education and teaching process, its patterns
and principles. The content of education and teaching process. Methods, tools and
forms of education and teaching process. The education and teaching in the family,
community and society. Basic aspects of the teaching profession. The essence of
pedagogical activity and requirements for a teacher’s personality. Pedagogical man-
agement. Management of educational establishments. Pedagogical monitoring. Di-
agnostics and assessment of learning achievements

References

1. Zhuk, O. L. Pedagogika: ucheb.method. complex for students of PED. specialties
/ O. L. Zhuk. — Minsk: BSU, 2003. —383 p

2. Zagvyazinsky V. I. learning Theory and education: proc. for bachelors / V. 1.
Zagvyazinsky, I. N. Emelyanov. - Moscow: Yurayt, 2012. — 314 p.

3. Kraevskij, V. V. Methodology of pedagogics: new stage: proc.a manual for stu-
dents. ouch. proc. institutions — M.: Academy, 2006. — 394 p.

4. Basics of pedagogy: an electronic textbook.-method. complex O. L. Zhuk. [Elec-
tronic resource]. — Minsk, 2011. - Mode of access:
http://elib.bsu.bv/handle/123456789/2859 — date of access: 07.04.2014.

5. Slastenin, V. A. Pedagogika: ucheb. a manual for students. ouch. PED. proc. in-
stitutions / ed. by V. A. Slastenin. — Moscow: Academy, 2012. — 608 p

6. History of pedagogy: teaching materials: a manual for stu-
dents;higher.proc.institutions enrolled in the PED. specialties / A. P. Orlov, N. To.
Zenkova, V. V. Teterin. — Minsk: ITC Finance, 2010. — 286 p.

10

Teaching
Methods

Problem-based and research methods, active collaborative teaching methods and
forms of education, involving ICT (research methods, heuristic teaching practices,
gaming technologies, case study, teamwork, project methods, etc.)

11

Language

Russian

12

Requirements
and current as-
sessment

Requirements for competence building: to be able to build a content of the educa-
tion and teaching process, to establish interdisciplinary links and to develop (en-
hance) the provision of educational and methodical support; to be able to design and
organize the educational process, better manage it by applying efficient technolo-
gies, including different diagnostic tools; to be able to reflect and adequately assess
your own pedagogical activity, to maintain professional life-long learning

The current assessment of learning outcomes: in the form of tests or multiple tasks
of various levels of complexity, aimed at applying acquired knowledge in familiar
(standard) or unfamiliar (non-standard) situations (heuristic activity); creative ac-
tivities (research student-devised projects, creative individual or group tasks)

13

Final ASSess-

ment

Exam
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1 | The name of the | Pharmaceutical Biotechnology
discipline
2 | The course of the |4
study
3 | Semester of training | 8
4 | The amount of |4
credits
5 | Full name of the | NOVIKOV Dmitry Alekseevich PhD, assistant professor
lecturer
6 | The objectives of | To form in students of biochemists an idea of the main types of biopharmaceuti-
the discipline study- | cals (recombinant therapeutic proteins, vaccines, plasma protein, therapeutic
ing monoclonal antibodies); principles of obtaining and regularity of biotechnology
of genetically engineered eukaryotic and prokaryotic producers; modern biotech-
nological methods and instrumentation of processes in biopharmaceuticals; the
latest achievements in the field of pharmaceuticals in biotechnology
7 | The prerequisites Biotechnology, microbiology, biochemistry.
8 | Contents of the | Biotechnology of protein drugs. Biotechnology of amino acids. Biotechnology of
discipline vitamins and coenzymes. Biotechnology of steroid hormones. Eicosanoids and
their biological role. Plant cell cultures and the production of medicinal sub-
stances. Antibiotics as biotechnological products. Immunobiotechnology.
9 | Literature 1. Bezborodov A.M. Biochemical bases of microbiological synthesis - M .: Light
recommended and food industry, 1984.
2. BE Becker ME Biotechnology / Becker ME, Liepinen GK, Raipulis EP M. -
Agropromizdat, 1990.
3. Gracheva I.M. Technology of microbial protein preparations, amino acids and
bioenergy / Gracheva IM, Ivanova LA, Kantere VM - M: Kolos, 1992,
4. Kashkin P.N. Antibiotics - L .: Medicine, 1994. (in Russian)
10 | Teaching methods | Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - the preparation of abstracts,
(requirements), - 2 tests,
routine control - the preparation of a report on the results of the workshop
13 | The form of current | exam

certification
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1 | Course Title Pharmaceutical Microbiology
2 | Year 3
3 | Academic Semester | 6
4 | Number of credints | 2,5
5 | Lecturer Candidate of Biological Sciences
Litvinova Elena Valeryevna

6 | Goal Form students’ understanding of the modern methods of microbiological research
necessary to organize the production and quality control of pharmaceutical prod-
ucts in accordance with the requirements of good manufacturing practice and bio-
logical safety

7 | Prerequisites Physiology of microorganisms, Cultivation of microorganisms, Mechanisms of

biosynthesis of antibiotics and their effect on cells of microorganisms, Structural
biochemistry, Metabolic biochemistry

8 | Course Description | Pharmacy, pharmaceuticals, pharmaceutical production. General ideas about the
from Program | development and industrial production of medicines. Generic and original medi-
Guide cines. Sources and ways of microbial contamination in pharmaceutical produc-

tion. Measures to prevent microbial contamination. Disinfectants, antiseptics,
preservatives, used in pharmaceutical production. Quality assurance system. Mi-
crobiological control of non-sterile and sterile medicinal media. Quantitative de-
termination of active substances. Validation of methods of quality control of
medicines, technological processes.

9 | Recommended Tanvinkun B.A. OcHOBBHI (papMaleBTUYECKO MUKpOOHOIorHH: YuebOHOe MOoco-
Textbooks (in Rus- | 6ue/ B.A.T'anbiakun, H.A. 3aukuna, B.W. Koueposen, T.C.Ilorexuna, H./I. by-
sian) HatsiH. — CI16.: ITpocnekt Hayku, 2008. — 304c.

Ilo30ees O.K. Menutmuckas Mmukpoouonorus: YaeoHoe mocooue/ O.K. ITo3xae-
eB, B.W. Ilokposckuii. — M.: I'DOTAP-ME/], 2001. — 765 c.

Tocyoapcmeennasn ¢hapmaxonesn Pecnyonruku benapyce. (I'® Pb II): Pazpaborana
Ha ocHoBe EBpomeiickoit ¢apmakonen. T.1 OOume MeTosbl KOHTPOJIS JeKap-
CTBEHHBIX cpeacTB/ M-Bo 31paBooxp. Pb, VII «llenTp skcrniepTu3 u ucnbITaHU B
3IpaBoOXpaHeHUn»/ moj obmei penakuueil A.A. Illepsikos. — Monone4Ho: THU.
«ITobema», 2012. — 1220 c.

10 | Methods active, interactive, verbal, visual, problematic

11 | Language Russian

12 | Student evaluation | - written tests on specific topics of the course;

- protection of the essay prepared by the student;
- oral polls
13 | Final examination | Exam
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1 | Name of disciplines | Pharmacognosy
2 | Course of Study 2
3 | Semester of training | 2
4 | Amount of credits 3
5 | FULL NAME | Doctor of biological Sciences, Professor Karpuk V. V.;
lecturer(s) PhD, Associated Professor Poliksenova V. D.
6 | Objectives of study- | The natural sources of pharmacologically active substances, familiarity with the
ing the discipline methods of their diagnostics, rules of preparation, application in medicine.
7 | Prerequisites Botany; Chemistry (organic), Biochemistry.
8 | Contents of the | The pharmacognosy as an applied branch of botany, with main application in
discipline medicine. Medicinal plants and derived raw materials, included into the State
Pharmacopoeia of the Republic of Belarus as sources of various valuable biolog-
ically active compounds. The principles and features of the procurement of me-
dicinal plant raw material; documents regulating the quality of raw material;
methods of diagnosis of its authenticity and purity. Feature the most important
pharmacologically active substances of primary metabolites: polysaccharides,
lipids, vitamins and secondary metabolites: terpenoids, (essential oils, bitters,
etc.), fenoprofen (coumarins, flavonoids, tannides, anthracen derivates), cardio-
steroids, saponins, alkaloids, and other groups of biologically active substances.
Pharmacological action and areas of application of species medicinal plants.
9 | Recommended 1. Kapnyk, B.B. ®apmakorno3us: yue0. mocobue mjist 6uon. crer. — Mu.: BI'Y,
reading 2011.
2. Cenuuno, B.W. JlekapcTtBennsie pactenust benapycu: Yueb. mocob. st CTy/I.
crenuanbHocTedt 1-31 05 01-03 «Xumus (papmaneBTHYECKas AeATEILHOCTY U
1-31 01 01-03 «buonorus (6bunotexnomnorus)» / B.U. Cerunno, }0.B. Cenunino. —
Mn.: BI'Y, 2004.
3. Cenumno, B.. ®apmakornosus: IIpakTukyMm uis CTy[d. XHMHYECKOTO (a-
KynbTera crnenuaibHocTu 1-31 05 01-03 «Xumust (dapmaiieBTUyecKas 1eaTeb-
HocTh» / B.U. Cenumno, O.U. Koctiouenko, B.B. Kapnyk. — Mu.: BI'Y, 2005.
4. T'ocynapctBenHas apmaxones: Pecnyonuku benapycs, B 2-x T. T. 2. — Mouo-
neyno: ITooena, 2016.
10 | Teaching Methods | Visual, system, group, the technology module-rating training
11 | Language of | Russian
instruction
12 | Conditions — verbal questioning;
(requirements), — protection of abstracts.
current control
13 | Form of current | —oral exam.

certification
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1 | Discipline title Photosynthesis
2 | Course of study 3
3 | Semester of | 6
training
4 | Amount of credits | 3,5
5 |Full name of | PhD, Docent, FILIPTSOVA Halina Grygorievna
lecturer
6 | Learning goals of | To expand and deepen the knowledge of students about the mechanism of conver-
discipline sion of solar energy by process of photosynthesis into the chemical energy of or-
ganic compounds, as well as the influence of environmental factors on this process.
7 | Prerequisites Plant physiology.
8 | Content of disci- | The essence of photosynthesis, the role in the processes of transformation of matter
pline and energy. Structural and biochemical organization of the photosynthetic appa-
ratus at the level of leaf, chloroplast, thylakoid membrane. Photosynthetic pig-
ments: chemical structure, physico-chemical properties, functions. Primary pro-
cesses of photosynthesis. Structural and functional organization of the electron
transport chain of chloroplasts. Photoenergy reactions in chloroplasts. Metabolism
of carbon in photosynthesis. The effect of environmental factors on photosynthesis.
Photosynthesis as the basis of plant productivity.
9 | Recommended 1. Mokronosov A.T. Photosynthesis: physiological, ecological and biochemical
literature aspects / A.T. Mokronosov, V.F. Gavrilenko, T.V. Zhigalov. - Moscow: "Acade-
my." 2006.
2. Yurin V.M. Plant Physiology / B.M. Yurin. Lecture course. - Minsk. 2012.
3. Photosynthesis. Ed. Govindzhi. - Moscow: Mir. Vol. 1. 2. 1987.
10 | Teaching meth- | Active types of lectures, visual training, discussion, practical and heuristic meth-
ods ods.
11 | Language of | Russian
training
12 | Requirements, Two written tests,
current control Abstract writing
Testing
13 | Form of current | Exam

certification
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1 | Course Title Physical and Colloid chemistry
2 | Year 2
3 | Semester 4
4 | ECTS Credits 3
5 | Lecturer (Name) | Ph.D., Lecturer, Associate Professor Savitsky Alexander Alexandrovich
6 | Learning Develop an understanding of the fundamental theoretical and experimental founda-
Objectives tions of physical and colloid chemistry in its current state. Show the value of physi-
cal and colloid chemistry for the development of both chemistry and other natural
sciences: biology, soil science, medicine, etc., as well as their numerous applica-
tions in engineering and agriculture
7 | Prerequisites Analytical chemistry
Inorganic chemistry
8 | Course Content | Physical chemistry as a theoretical basis of modern chemistry. Basic concepts, def-
initions and postulates of chemical thermodynamics. The first law of thermodynam-
ics. Thermochemistry. The second law of thermodynamics. Fundamental equations
of thermodynamics. Thermodynamics of solutions and heterogeneous systems.
Chemical equilibrium. Colloidal state of matter. Classification of disperse systems.
Methods for the preparation of disperse systems. Molecular-kinetic properties of
disperse systems. Adsorption phenomena at various boundaries. Electrical and opti-
cal properties of disperse systems. Stability and methods of destruction of disperse
systems
9 | Literature 1.Tunoxo U., 3aysp K., Banr Ix., [Tarmucu [x. @usndeckas xumus (IIpuHmumnsi
Y IPUMEHEHUs B OMOJorndecknx Haykax). — M.: Texaocdepa, 2005.
2. Mymkam6apoB H.H. ®usnueckas u komnounnas xumus. — M.: [DOTAP-ME]],
2002.
3.Yunesamc B., Yunbsamc X. @usnyeckas xumus s 6uoaoros. — M.; Mup, 1976.
4.banesun C.A., Epodeer B.B., [Togob6aes H.M. OcHOBBI pu3ndeckoil U KOJIOUI-
Hoil xumuu. — M.: I[IpocBemenue, 1975.
5.I'opmikos B.1., Ky3nenos M.A. ®usnyeckas xumus. — M.: MI'Y, 1986.
10 | Teaching Explanatory-illustrative, laboratory, problem-searching, instructive-practical, situa-
Methods tional method
11 | Language Russian
12 | Conditions Colloquiums
(requirements), Reports on laboratory works
Monitoring
13 | Final Assessment | Credit
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1 | The name of the | Physicochemical methods of analysis
discipline
2 | The course of the |3
study
3 | Semester of training | 5
4 | The amount of|15
credits
5 | Full name of the | Korik Elena PhD, assistant professor
lecturer
6 | The objectives of | development of the students theoretical and methodological foundations of mod-
the discipline study- | ern physical and chemical methods of research materials and design features of
ing modern devices, for carrying out such research; to create skills of independent
carrying out of analytical researches with use of physical and chemical methods
of the analysis.
7 | The prerequisites Structural biochemistry, analytical chemistry
8 | Contents of the | Optical methods of analysis. Electrochemical methods of analysis. Chromato-
discipline graphic methods of analysis. Mass spectrometric methods of analysis. Physico-
chemical methods of separation and concentration of substances.
9 | Literature 7. loffe BV, Zenkevich IG, Kuznetsov MA, Bershtein 1.Ya. New physical
recommended and chemical methods for studying organic compounds. L.LGU. 1984. (in Rus-
sian)
8. Physicochemical methods of analysis. Practical Guide: A manual for
higher education. / Aleskovsky VB, Bardin VVV, Bulatov Ml et al., L .: Chemis-
try, 1988. (in Russian)
9. Kharitonov Yu.Ya. Analytical chemistry (analytics). In 2 books. Text-
book. for universities. - M .: Higher education. shk., 2001. (in Russian)
10. Analytical chemistry: in 2 volumes. / G. Christian; trans. with eng. -
Moscow: BINOM.Laboratory of Knowledge, 2009. (in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | credit

certification
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1 | Discipline Physics
2 | Course 2
3 | Semester 3
4 | Number of credits 6,5
5 | Lecturer’s name, ac- | Doctor of Engineering, Professor
ademic degree and | SIDORENKO Alevtina Vasilievna
rank Senior Teacher
RATKEVICH Sergei Vladimirovich
6 | Goals Leaning principal parts of general physics, forming fundamental and practical
training of biologists in sphere life sciences according the present surrounding
environment perception
7 | Prerequisites Mathematical analysis
8 | Subject Part 1: Mechanics. Cinematics. Principal laws of dynamics. Dynamics of sol-
ids.Mechanics of liquids and gases. Oscillations. Waves.
Part 2: Molecular Physics and Thermodynamics. State of substance. Primary of
molecular-cinetics theory and ideal gases. The first principle of thermodynam-
ics. The second principle of thermodynamics. Real gases. Liquids. Solids.
Part 3: Electricity and Magnetics. Constant electrical field. Electrical field in
noxynpoBonuuk and dielectrics. Constant electrical current. Electrical conduc-
tivity. Variable electrical current. Constant magnetic field. Magnetic field in
substance. Electromagnetic oscillation and waves. Electrical phenomenon in
biology systems.
Part 4: Optics. Absorption and dispersion of light. Wave optics. Thermal radia-
tion and it’s utilization in medicine. Luminiscence. Photoelectrical effect.
Part 5: Structure of Atom and Atom Nuclear. Theory of Hydrogen Atom. Rent-
genous radiation. Elements of atom nucleus physics. Radioactivity.
9 | Recommended litera- | 1. Sidorenko A. V. Physica / A. V. Sidorenko, T. P. Yanukovich. Mn.: BDU,
ture 2004.
2. Trofimova T. I. Course of physics. / T. I. Trofimova M.: Higher scool, 2006.
3. Saveliev I. V. Kurs of general physics./ I. V. Saveliev. M.: Knorus, 2008.
4. Leshenko V. G. Medical and biological physics./\VV/ G/ Leshenko, G. K.
Ilyich. Mn.:Novoe znanie, 2012.
5. Sidorenko A. V. Physica. Practicum./ Mn.: BSU, 2005.
10 | Teaching methods Lectures, laboratory work and practical training in computer class, independent
studies
11 | Language Russian
12 | Conditions (require- | Questioning, laboratory work reports, oral presentation of the results
ments), current certi-
fication
13 | Forms of current cer- | Examination

tification
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1 | Name of disciplines | Physiology of intercellular communication
2 | Course of Study 3 (full-time and part-time departments)
3 | Semester of training | 6th
4 | Amount of credits 2.5
5 | FULL NAME | Sidorov A.V.
lecturer
6 | Objectives of study- | Prepare the student for independent work in the field of cellular physiology.
ing the discipline
7 | Prerequisites human and animal physiology, human anatomy, histology and cytology, bio-
chemistry
8 | Contents of the | Introduction. The structure of intercellular contacts. Transport of substances
discipline through the membrane. Electrical signals of cells. lonic mechanisms of for-
mation of membrane potential and action potential. Mechanisms of synaptic sig-
nal transmission. Signaling mechanisms of action of substances.
Neurotransmitters. Neuromodulators.
9 Nichols JG From the neuron to the brain / JG Nichols, AR Martin, BJ Vallas, PA
Fuchs. M .: Editorial URSS, 2012. 672 p.
Sidorov A. V. The physiology of intercellular communication / A. V. Sidorov.
Minsk: BSU, 2008.- 215 p.
von Bohlen und Halbach O. Neurotransmitters and Neuromodulators / O. von
Bohlen und Halbach, R. Dermietzel. Darmstadt: Wiley-VCH Verlag GmbH
Weinheim, 2002. 285 p.
10 | Teaching Methods | Problematic, visual, dialog-cognitive, use of presentations
11 | Language of | Russian
instruction
12 | Conditions Methods of oral, written and laboratory-practical control. Abstracts, testing,
(requirements), solving of situational problems.
current control
13 | Form of current | Exam

certification
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1 | The name of the dis- | Physiology of microorganisms
cipline
2 | Course 2
3 | Semester of training | 4
4 | Amount of credits 4
5 | Full Name lecturer Candidate of Biological Sciences, Associate Professor
Lysak Vladimir Vasilevich
6 | Objectives of | Form the students an integral system of knowledge about the metabolism of mi-
studying the | croorganisms and its regulation, the use of basic physiological patterns of the
discipline functioning of microorganisms in human practical activities
7 | Prerequisites Structural biochemistry; Metabolic biochemistry; Systematization of microor-
ganisms
8 | Contents of the | History of the development of physiology of microorganisms. Nutrition of mi-
discipline croorganisms. The way substances enter the cell of microorganisms. Metabo-
lism of microorganisms. The variety of metabolic pathways in microorganisms.
Energy metabolism in microorganisms. Aerobic respiration, anaerobic respira-
tion and fermentation in microorganisms. Incomplete oxidation of organic sub-
stances by microorganisms. Oxidation of inorganic substances by chemilith-
otrophic microorganisms. Use of solar energy by bacteria. Oxygen, anoxygen
and "chlorophyll” photosynthesis. Constructive metabolism of microorganisms.
Fixation of molecular nitrogen by microorganisms. Bioluminescence of
microorganisms. Regulation of Metabolism in Microorganisms
9 | Recommended 1. Gottshalk G. Metabolism of bacteria. — M.: Mir, 1982 (in Russian).
literature 2. Lysak V.V. Physiology of microorganisms. — Minsk: Publishing center of
BSU, 2014(in Russian).
3. Gusev M.V., Mineeva L.A. Microbiology. — M.: Publishing center "Acade-
my", 2003 (in Russian).
4. Netrusov A.l., Kotova L.E. Microbiology. — M.: Publishing center "Acade-
my", 2009 (in Russian).
5. Lysak V.V., Ignatenko E.l. Physiology of microorganisms. — Minsk: BSU,
2016 (in Russian).
6. Modern microbiology / ed. I. Lengeler, Mr. Drews, Mr. Schlegel. — M.: Mir,
2005 (in Russian).
10 | Training Methods Active, interactive, verbal, visual, problematic
11 | Language of training | Russian
12 | Conditions -computer testing
(requirements),
operating control
13 | Form of current | Exam

certification
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1 | Discipline Physiology of the autonomic nervous system
2 | Year of Study 4
3 | Term of Study 7
4 | Number of Credits | 1,5
5 | Tutors Chumak AG
6 | Study Objectives | The goal - on the basis of a systematic scientific approach to form the students’
basic ideas about the sympathetic and parasympathetic mechanisms of maintain-
ing homeostasis in various conditions of the organism's existence
7 | Prerequisites Human Anatomy, Cytology and Histology, Human and Animal Physiology
8 | Course Content Principles of the organization of neurohumoral regulation of visceral functions of
the body. Centers for the regulation of vital functions. The participation of the au-
tonomic nervous system in the regulation of respiration, circulation, digestion, en-
docrine glands and organs of the secretion system.
9 | Literature Rec- | Chumak AG Physiology of the autonomic nervous system: a course of lectures.
ommended Chumak Minsk: BSU, 2010.-215 p . Chumak AG Methods for studying the activi-
ty of afferent systems. Chumak Minsk: BSU, 2008.-115 p. AG Chumak, S.A.
Rutkevich, T.V. Karavay. Excitation and inhibition of interoceptive reflex reac-
tions - Minsk: BSU, 2014. - 231 p .
10 | Methods of Teach- | Problem, dialogue-heuristic, visual, search-research, reproductive (in the part of
ing laboratory exercises).
11 | Language of | Russian
Teaching
12 | Requirements, Methods of oral, written and laboratory-practical control
Current  Assess- | Abstracts
ment testing
13 | Form of Current | exam
Assessment
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1 | Title Physiology of the cardiovascular system
discipline
2 | Course of study 3
3 | Semester of training | 6
4 | Number of credits 1,5
5 | Name and surname | Polyukhovich Galina Sergeevna
lecturer
6 | Objectives of study- | The purpose of the academic discipline is to form on the basis of classical and
ing the discipline modern scientific research the students' understanding of the structural and func-
tional organization of the cardiovascular system and its role in the living organ-
ism.
7 | Prerequisites Human Anatomy, Human and Animal Physiology, Neuromuscular Physiology,
Intercellular Communication Physiology
8 | Content of the dis- | Evolution of transport systems in animals. The heart is a rhythmic pump: the ul-
cipline trastructure of the mammalian myocardium; metabolism and energy in the myo-
cardium; electrophysiology of the myocardium; contraction and relaxation of the
myocardium; regulation of the heart; methods of studying the work of the heart.
Functional organization of the vascular system: the structure of the vessel wall;
basics of hemodynamics; Skeletal muscles as active factors of hemodynamics
and peripheral "hearts" (works of Prof. Al Arinchin); regulation of blood circu-
lation; regional blood circulation; lymphatic system. Disorders of the heart,
blood pressure disorders.
9 | Suggested Reading | Fundamental and classical physiology / Ed. A. Kamkin and A. Kamensky. M.,
Academia, 2004
Samoylov V.O. Medical Biophysics. SP: Spec. lit., 2007
Physiology and pathophysiology of the heart / Ed. N. Sperelakis. M: Medicine.
T.1,2, 1999
The physiology of blood circulation / Ed. B.l. Tkachenko. L .: Science, 1986.
10 | Methods of teaching | Problem, visual, search-research, reproductive (laboratory work).
11 | Language of learn- | Russian
ing
12 | Conditions (re- | As a control self-directed work (SDW) is the final computer testing.
quirements), current
control
13 | Form of current cer- | credit

tification
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1 | Name of disciplines | Physiology of the vital centers of the brain stem
2 | Course of Study 3
3 | Semester of training | 5
4 | Amount of credits | 1.5
5 | FULL NAME | Kulchitsky V.A.
lecturer
6 | Objectives of study- | To give a concept of the modern level of knowledge on the physiology of the vi-
ing the discipline tal centers of the brain stem, the division of physiological science, which studies
the general and particular mechanisms of functioning of a healthy organism in
various conditions of life activity
7 | Prerequisites human anatomy
8 | Contents of the | Physiology of the medulla oblongata. The concept of central chemoreceptors.
discipline Physiology of the bridge and reticular formation of the brain stem. Physiology of
the midbrain and pain perception. Physiology of the hypothalamus. Neurophysi-
ology of emotions, motivations. Physiology of sleep and wakefulness: circadian
rhythms. Prospects for studying the functions of the brain stem, methodological
features.
9 3n0poBslii 1 6oapHON MO3T yenoBeka//bextepesa H.II. // JI.:Hayxka,1988.
CrimaHo# Mo3r//BumneBckuiiA.A., lllynemosa H.B. //CI16: ®omuant, 2014.
OyYHKIMKM BEHTPAIbHBIX OTAENIOB MPOJOJAroBaToro Mmosra//Kympuunkuit B.A//
Munck: Hayka u texnuka,1993
10 | Teaching Methods | Verbal, practical, visual, heuristic, problematic, research
11 | Language of in- | russion
struction
12 | Conditions Oral and written control
(requirements),
current control
13 | Form of current | credit

certification
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1 | Course Title Phytopathogenic microorganisms

2 | Year 3

3 | Academic Semester | 5

4 | Number of credints | 1,5

5 | Lecturer Candidate of Biological Sciences, associate professor of the department of mi-

crobiology Puchkova T. A.

6 | Goal The aim of the course is to present up-to-date information on the study of the

characteristics of phytopathogenic microorganisms (bacteria and fungi).

7 | Prerequisites «Systematics of microorganismsy, «Structural organization of microorganism

cells», « Physiology of microorganismsy», «Fundamentals of botany».

8 | Course Description | Development of studies of phytopathogenic microorganisms. Classification of
from Program | plant diseases and characterization of their symptoms. The main stages of the de-
Guide velopment of the disease. Factors determining the spread of phytopathogens.

Characteristics of gram-positive and gram-negative phytopathogenic bacteria.
Diseases of plants caused by mycoplasmas and viruses. Characteristics of fungi -
causative agents of plant diseases. Phytopathogenic mucus. Phytopathogenic rep-
resentatives of the departments of basidiomycota and deuteromycota. Character-
istics of pathogenicity factors of microorganisms - causative agents of plant dis-
eases. Role in the pathogenesis of plants with enzymes of microorganisms. Types
of immunity, resistance, tolerance and susceptibility to diseases. Horizontal and
vertical stability. Theory of the interaction between the pathogen and the host as
a gene-on-gene. «Elicitor-receptor» and the model of «specific suppressor» when
recognizing the host-pathogen. Induced resistance of plants. Characteristics of
different groups of elicitors. Phytoalexins. Protective proteins of plants. Hyper-
sensitivity reaction as a way of plant resistance to pathogen. System resistance of
plants.

9 | Recommended XKennakosa P. A. ®uTonaToreHHbIE MUKPOOPTaHU3MBI: Y4el.- METO/I. KOMILIEKC
Textbooks (in Rus- | mis crynentoB 6uon. ¢ak. cnem. G - 31 01 01 «buonorusi» / P. A. XKennakosa,
sian) B. E. Msimun. — MH.: BI'Y, 2005.

ITonkosa, K. B. O6mas ¢uronaronorus: yueonuk ans BY3os / K. B. [Tonkosa.
— 2-e m3., iepepad. gom. — M.: JIpoda, 2005.

Ikanukos, B. A. UmmynuteT pactenuii / B. A. [llkanukos, 0. T. Ipsxos A. H.
CwmupHoB 1 1p.; nox pen. B. A. llkanukoa. — M.: KonocC. 2005.

10 | Methods Problematic, visual methods, heuristic dialogue

11 | Language Russian

12 | Student evaluation | - training of seminars; preparation of abstracts;

- writing tests

13 | Final examination | Credit
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1 | Name of the disci- | Plant cell, tissue and organ culture

pline

2 | Course of Study 4

3 | Semester of Study |7

4 | Amount of credits | 2,5

5 | Lecturer Candidate of biological sciences,
associate professor DITCHENKO Tatiana |.

6 | Goals Learning of theoretical basics and methodological principles for the plant cell,
tissue and organ cultivation and studying of fundamental and applied aspects of
using cultured plant cells

7 | Prerequisites Cultivation of cells
Introduction to biotechnology

8 | Content Methodological basis for the plant cell and tissue cultivation in vitro. Callus cul-
ture: technology of obtaining, types, directions for use. Mechanisms of calluso-
genesis. Suspension cultures: preparation, types, methods of cultivation, areas of
usage. Culture of single cells. Culture of isolated protoplasts: methods of obtain-
ing and culturing the direction of use. Features of populations of long-cultured in
vitro plant cells. Types of differentiation in vitro. Biotechnology of clonal propa-
gation and obtaining of virus-free plants. Biotechnological methods of preserva-
tion of gene pool of higher plants. The production of secondary metabolites based
on the culture of plant cells and organs. Technology of cell engineering in plant
breeding.

9 | Recommended 1. Butenko, R.G. the Biology of cells of higher plants in vitro and biotechnology

literature (in Rus- | based on them: proc. allowance. — M.: FBK-PRESS, 1999.
sian) 2. Ditchenko, T.I. Culture of plant cell, tissue and organ: course of lectures. —
Mn.: BSU, 2007.
3. Ermishin, A.P. Plant Biotechnology and Biosafety: a Handbook. — Mn.: BSU,
2015.
10 | Teaching Methods | Verbal, practical, research
11 | Language of | Russian
instruction
12 | Requirements  of | Testing, written examination, preparation and defense of the essay
current control
13 | Form of current | Exam

attestation
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1 | The discipline Population Ecology
2 | Year of study 4
3 | Semester 8
4 | Number of credits 2
5 | Name of lecturer PhD, Associate Professor Zhukova Anna Anatolievna
6 | Learning objectives | Formation of the concept of population ecology, the main methods of analysis of
the structure and dynamics of populations, the types of interpopulation interac-
tions
7 | Prerequisites General ecology
8 | Contents of the dis- | Population density and methods of its evaluation. The main dynamic character-
cipline istics of the population. Models of growth, factor conditioning and self-
regulation of population density. Sexual and age structure of populations. Genet-
ic heterogeneity of populations. Fenetics of populations. Dynamics of natural
populations. Classification of interactions between populations. Competition.
Relationships of the "predator-prey" type. Parasitism. Symbiotic relationships
between populations.
9 | Recommended liter- | 1. Began M., Harper J., Townsend E. Ecology of individuals, populations,
ature communities. 1989.
2. Gilyarov AM. Population ecology. 1990.
3. Galkovskaya G.A. Fundamentals of population ecology. 20009.
10 | Teaching Methods Problematic, dialog-heuristic, visual
11 | Language learning Russian
12 | Conditions (re- | Tests, task solving
quirements), current
control
13 | Form of current cer- | Exam

tification
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1 | The name of the | Preparation of recombinant proteins, monoclonal therapeutic antibodies and vac-
discipline cines
2 | The course of the |4
study
3 | Semester of training | 8
4 | The amount of |25
credits
5 | Full name of the | Head of the Laboratory of Molecular Diagnostics and Biotechnology of the State
lecturer Scientific Institution "Institute of Bioorganic Chemistry of the National Acade-
my of Sciences of Belarus",
GILEP Andrey Aleksandrovich PhD
6 | The objectives of | Mastering students with knowledge and skills in obtaining, characterizing and
the discipline study- | using recombinant proteins, monoclonal antibodies and vaccines in medicine
ing and veterinary medicine.
7 | The prerequisites Immunology, biochemistry, biotechnology
8 | Contents of the | Therapeutic recombinant proteins. Therapeutic antibodies. Recombinant proteins
discipline for diagnosis. Recombinant proteins for preclinical testing. The technology of
obtaining recombinant antibodies. Methods for the production of recombinant
proteins for therapeutic use. Methods for quality control of recombinant pro-
teins. Market review of biopharmaceutical and molecular-diagnostic products.
9 | Literature 1. Prischep TP Fundamentals of pharmaceutical biotechnology. Textbook. /
recommended TPPrischep, V.S. Chuchalin, K.L. Zaikov, L.K. Mikhaleva, L.S. Belova. Rostov
n/ a.,: Phoenix; Tomsk: Publisher of NTL, 2006.
2. Egorova T.A. Fundamentals of Biotechnology / TA Egorova, SM Klunova,
E.A. Zhivukhin. M.: Academia, 2003.
3. Glik B. Molecular biotechnology. Principles and applications / B. Glik, J. Pas-
ternak. Moscow: Mir, 2002.
(in Russian)
4. EMEA / CHMP / BWP / 157653/2007 "Guideline on the development, pro-
duction, characterization and specifications for monoclonal antibodies and relat-
ed products”, London, 18 December 2008, 11 p.
5. Breedveld F. Therapeutic monoclonal antibodies // Lancet. - 2000. - V. 355. -
P. 735-740.
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes;
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | exam

certification

159




1 | The name of the | Proteomics
discipline
2 | The course of the |3
study
3 | Semester of training | 6
4 | The amount of |1
credits
5 | Full name of the lec- | YANTSEVICH Alexey Viktorovich PhD
turer
6 | The objectives of | Formation of students' ideas about proteomics, basic principles, methodological
the discipline study- | approaches and the importance of conducting proteomic analysis.
ing
7 | The prerequisites Biochemistry, Organic Chemistry, Analytical Chemistry
8 | Contents of the | Structural and functional bases of proteomics. Principles and methods of prote-
discipline ome analysis. Electrophoretic methods. Chromatographic methods. Mass spec-
trometric methods. Methods of analysis of protein structure. Methods for the
analysis of protein-protein interactions. Development of bioinformational tech-
nologies for data processing of proteomic experiments. Proteomics databases.
Modeling of physicochemical properties and functions of proteins by known nu-
cleotide sequences. Proteomics in medicine.
9 | Literature 1. Nolting B. The newest methods of studying biosystems 2005
recommended 2. Filippovich, Yu.B. Fundamentals of Biochemistry 1999
3. Finkelstein, AV, Ptitsyn, OB Physics of the protein: A course of lectures with
color and stereoscopic illustrations and tasks. 2005
(in Russian)
4. Twyman, R.M. (2004). Principles Of Proteomics (Advanced Text Series).
2004
5. Naven T, Westermeier R. (2002). Proteomics in Practice: A Laboratory Man-
ual of Proteome Analysis.
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes;
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | credit

certification
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1 | The name of the | Quality assessment, bioavailability and bioequivalence of drugs and pharmacolog-
discipline ical substances
2 | The course of the | 4
study
3 | Semester of | 8
training
4 | The amount of |25
credits
5 | Full name of the | Alekseev Nikolay Alexandrovich PhD
lecturer
6 | The objectives of | Assimilation of the basics of pharmacokinetics, analytical chemistry, biophar-
the discipline | mation and the formation of a holistic view of the bioavailability and bioequiva-
studying lence study for the solution of pharmacological, pharmaceutical, toxicological and
medical problems
7 | The prerequisites | Organic chemistry, biochemistry, analytical chemistry.
8 | Contents of the | Introduction to biopharmacy. Models for the study of drug release in vitro. Phar-
discipline macokinetics. Methods for isolating and determining LV and their metabolites in
bioassays. Chromatographic analysis methods and their application for the analy-
sis of LP and their metabolites in bioassays. Validation of test methods.
9 | Literature 1. Glanz S. Medico-biological statistics. Trans. with English. - M., Practice, 1999.
recommended (in Russian)
2. Guidance for Industry, Bioanalytical Method Validation, US Department of
Health and Human Services, Food and Drug Administration Centre for Drug
Evaluation and Research (CDER), Centre for veternary Medicine (CVM), May
2001 BP, website: http://www.fda.gov/cder/quidance/index.htm.
3. Guideline on Validation of Bioanalytical Methods
EMEA/CHMP/EWP/192217/2009, London, 2009.
4. Clarke's Analysis of Drugs and Poisons. A.C. Moffat, M.D. Osselton, B.
Widdop // Pharmaceutical Press. 2004.
10 | Teaching methods | Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes;
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of cur- | exam

rent certification
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http://www.fda.gov/cder/guidance/index.htm

1 | The name of the dis- | Radiobiology
cipline
2 | The course of the |3
study
3 | Semester of training | 5
4 | The amount of |1
credits
5 | Full name of the lec- | FILIMONOQOV Mikhail Mikhailovich, PhD, Associate Professor
turer
6 | The objectives of | Forming in students of biologists a stable system of ideas about modern radiobi-
the discipline study- | ology, as a fundamental complex scientific discipline.
ing
7 | The prerequisites Biochemistry, Radiation Biophysics.
8 | Contents of the | Physico-dosimetric basics of radiobiology. The problem of radiosensitivity in
discipline radiobiology. General characteristics of the effect of radiation on the body. The-
oretical ideas about the mechanism of the biological effect of ionizing radiation.
Natural sources of ionizing radiation. Protection of biological objects from the
damaging effects of ionizing radiation
9 | Literature 1. Butomo N.V. Fundamentals of Medical Radiobiology / N.V. Butomo, A.N.
recommended Grebenyuk, V.I. Legeza and others. Ed. I1.B.Ushakova. - SPb .. OO0 "Publish-
ing House Foliant", 2004.
2. SP Yarmonenko Radiobiology of Man and Animals: Textbook / S.P. Yar-
monenko, A.A. Vainson: Ed. S.P. Yarmonenko. - Moscow: VSh, 2004.
3. Filimonov MM, Radiobiology, manual // Nilimonov MM, Novikov DA,
Minsk: BSU, 2015 - 132 p.
(in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes;
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | credit

certification
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1 | The discipline Radioecology
2 | Year of study 3
3 | Semester 6
4 | Number of credits 2
5 | Name of lecturer PhD, Associate Professor Makarevich Tamara Aleksandrovna
6 | Learning objectives | Formation of the concept of the migration regularities of radionuclides in the
biosphere and the effect of ionizing radiation on the biosystems of the sub or-
ganism’s organization level
7 | Prerequisites General ecology
8 | Contents of the dis- | Dosimetric concepts and quantities. Methods for measuring ionizing radiation
cipline and determining radiation doses. Radiation background of the environment: nat-
ural radioactivity and its components; artificial radioactivity and its sources.
Distribution of radionuclides in the atmosphere and removal mechanisms from
the atmosphere. Land routes for migration of radionuclides: migration of radio-
nuclides in the soil; migration in the soil-plant system; transfer of radionuclides
into the body of animals and inclusion in metabolism. Rational management of
agriculture in contaminated areas. Migration of radionuclides in aquatic ecosys-
tems. Inclusion of radionuclides in the biotic circulation. Mechanisms of self-
purification of aquatic ecosystems.
9 | Recommended liter- | 1. Appleby L.J. [and etc.]. Ways of migration of artificial radionuclides in the
ature environment. Radioecology after Chernobyl. - Moscow: Mir, 1999.
2. Makarevich T.A  .Radioecology. - Minsk: BSU, 2013.
3. Pivovarov Yu.P., Mikhalev V.P. Radiation ecology. - Moscow: Publishing
Center "Academy", 2004.
10 | Teaching Methods Dialog-heuristic, problematic, visual
11 | Language learning Russian
12 | Conditions (re- | Tests, problem solving, problem analysis
quirements), current
control
13 | Form of current cer- | credit

tification
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1 | Name of the course | Reactive oxygen species in plant life
2 | Year of education 4
3 | Semester 8
4 | Credits 3,5
5 | Full name of the | Vadim Demidchik
lector
6 | Objectives of the | Obtain a set of modern theoretical knowledge and practical skills in the field of
course physiology and biochemistry of reactive oxygen species (ROS) in plants. Get
acquainted with modern themes and methods in the field of redox biology of
plants.
7 | Prerequisites Plant physiology, inorganic chemistry, organic chemistry
8 | Course content Chemical and physical properties of the main biologically significant reactive
oxygen species (ROS). Synthesis and transformation of ROS in a plant organ-
ism, their role in physiological and pathophysiological processes. Oxidative
stress, redox-dependent programmed cell death, ROS signaling, antioxidant sys-
tems, modern approaches and the main topics of research of ROS -dependent
processes in plants.
9 | Recommended Ny6ununa, E.E. — CII6.: Menunmnckas npecca, - 2006. - 400 c., Demidchik, V.
reading / Mechanisms of oxidative stress in plants: From classical chemistry to cell biol-
ogy // Environmental and Experimental Botany. — Vol. 109. — P. 212-228. Hal-
liwell, B., Gutteridge, J.M.C. / Free radicals in biology and medicine // Oxford:
Oxford University Press. — 2015. — 944 p.
10 | Teaching methods Heuristic, lectures, laboratory classes
11 | Language Russian (English is possible)
12 | Conditions Defending essays in the form of presentation
(requirements),
current control
13 | Form of current | Exam

attestation
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1 |Course Title Regulation of cell metabolism
2 |Year 3
3 |Academic Semester |6
4 |Number of credits |2,5
5 |Lecturer Yevgeny Nikolaichik, Ph. D.
6 |Goal To form an integral system of knowledge about the principles of controlling metabolic
processes in a cell
7 |Prerequisites Biochemistry, Genetics, Microbiology
8 |Course Description|Levels of regulation of metabolism. Regulatory proteins: structure, binding to DNA,
from Program|interaction with RNA polymerase. The structure of operons and the principles of their
Guide control. The concept of a regulurr. Regulation at the stage of termination of transcrip-
tion. Catabolite repression and its mechanism. Principles of the organization of sensory
systems. Two-component sensor systems. Sensory mechanisms of eukaryotes. Compo-
nents of signaling pathways (receptors, G-proteins, effectors, secondary messengers).
Cell reaction to stressful conditions. Control of nitrogen utilization. Oxygen stress and
redox control. Heat shock, folding and degradation of proteins. Cold shock. Principles
of intercellular communication. Regulation of mMRNA stability. Regulatory RNA. RNA
interference. Protein secretion and regulation. Control of cell division. Control of indi-
vidual development of eukaryotes based on the example of D. melanogaster embryo-
genesis.
9 |Recommended bpayn T.A. I'enombl / M.: UTHCTHTYT KOMITbEOTEPHBIX UccienoBanuit, 201 1.
Textbooks (in Rus-|JIstoun b. I'enst / M.: BUHOM, 2011. — 896 c.
sian) Uemepuc A. B. Ceksernposanne JIHK / A.B. Uemepuc, 3.J1. AxyHoB B.A. Baxuros.
M.: Hayka, 1999.
10{Methods Comparative, problematic, visual methods, heuristic dialogue, method of forming
the personal significance of knowledge
11|Language Russian
12|Student evaluation |-essay;
-writing tests;
-labs report.
13|Final examination |Exam
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1 | The name of the dis- | Sanitary-microbiological investigation of water, air, soil, food and household
cipline items
2 | Course 4
3 | Semester of training | 7
4 | Amount of credits 5
5 | Full Name lecturer Candidate of Biological Sciences, Associate Professor
Fomina Olga Valentinovna
6 | Objectives of study- | Obtaining students a systematic knowledge of the basic microbiological and
ing the discipline physiological-biochemical methods of microorganisms investigation with their
subsequent use for solving problems of an applied and fundamental nature.
Forming students practical skills in working with microorganisms.
7 | Prerequisites Structural organization of microorganism cells. Physiology of microorganisms.
Systematics of microorganisms.
8 | Contents of the dis- | Developing methods of sanitary assessment of microbial contamination of envi-
cipline ronmental objects: the determination of the total microbial number and sanitary-
indicative microorganisms. Sanitary-indicative microorganisms used to indirect-
ly determine the possible presence of pathogenic microorganisms in environ-
mental objects and directly giving evidence to the contamination of the object
by human and animal excreta containing microorganisms. Leaning the basic me-
thodical methods used at carrying out sanitary-microbiological analyzes of wa-
ter, air, soil, food products and household items. Principles of assessing the sani-
tary-microbiological condition of the environment.
9 | Recommended liter- | 1. JKenoakosa, P. A. Beinenenue u uaeHTH(PHUKAIIMS MHKPOOPTaHU3MOB: y4eO.-
ature MeToz. mocobue / P. A. XKenmakosa. Mu.: BI'Y, 2004.
2. Hempycos, A. Y. Tlpaktukym no mukpoOuonoruu / M.: U3xa. Llentp Akane-
mus, 2005.
3. Onpenenurens 6aktepuit bepmxu: B 2 T. / Ilog pen. k. Xoynra, H. Kpura,
I1. Caura / M.: Mup, 1997.
10 | Training Methods Active, interactive, verbal, problematic, visual
11 | Language of training | Russian
12 | Conditions (re- | Preparation of abstracts
quirements), operat-
ing control
13 | Form of current cer- | Credit

tification
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1 | The name of the dis- | Segregation and identification microorganisms from environmental objects
cipline
2 | Course 3
3 | Semester of training | 6
4 | Amount of credits 2,5
5 | Full Name lecturer Candidate of Biological Sciences, Associate Professor
Fomina Olga Valentinovna
6 | Objectives of study- | Obtaining students systematic knowledge of the basic microbiological and phys-
ing the discipline iological-biochemical methods of studying microorganisms with their subse-
quent use for solving problems of an applied and fundamental nature. Forming
students practical skills in working with microorganisms.
7 | Prerequisites Structural organization of microorganism cells, Physiology of microorganisms,
Systematization of microorganisms, Cultivation of microorganisms
8 | Contents of the dis- | Study species diversity of microorganisms. The technique of nutrient media, so-
cipline lutions and reagents preparation. Obtaining of accumulative and pure cultures of
microorganisms selected from environmental objects. Learning phenotypic signs
of microorganisms: morphological, physiological-biochemical, etc. Acquisition
an appropriate skills of competent and correct research results registration. De-
tailed description of each strain selected from natural or man-made sources to
obtain a complete set of data on its properties in pure cultures. Identification of
newly selected isolates. Preparing cultures for storage. Work with determinants.
9 | Recommended liter- | 1. JKenoakoea, P. A. Beinenenue u uacHTUGHUKAIIAS MUKPOOPTraHU3MOB: y4e0.-
ature Metoz. mocobue / P. A. XKenmaxosa. Mu.: BI'Y, 2004.
2. Hempycos, A. U. Ilpaktukym no mukpobuonoruu / M.: U3n. Lentp Akane-
mus, 2005.
3. Onpenenutens 6aktepuit bepmxu: B 2 T. / [log pen. [Ix. Xoynra, H. Kpura,
I1. Caura / M.: Mup, 1997.
10 | Training Methods Active, interactive, verbal, problematic, visual
11 | Language of training | Russian
12 | Conditions (re- | Preparation of abstracts
quirements), operat-
ing control
13 | Form of current cer- | Credit

tification
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1. | Name of disciplines Sociology of personality
2. | Course of Studi 3
3. | Semestr of training 6
4. | Amount of credits 2
5. | FULL NAME lecturer Rubanov A., Pavlova C.
6. | Objectives of studying the | Formation of personality
discipline
7. | Prereguvisites Sociology, Psychology of personality
8 | Contents of the discipline The concept of personality, mechanisms and stages of socialization,
interpersonal relationships, creation, self-education
9. | Recommended literature Hjell L., Ziegler D. Personality Theory. St. Petersburg., 1997.
10. | Teaching Methods Lectures, seminars, independent work
11. | Language of instruction Russian
12. | Conditions  (reguirements), | Reports, essays
current control
13. | Form of current certification | Credit
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1 | The discipline Soil resources
2 | Year of study 2
3 | Semester 4
4 | Number of credits 1,5
5 | Name of lecturer doctor of biological sciences, professor
Kulikov Yaroslav Konstantinovich
6 | Learning objectives Formation of a system of scientific ideas about the structural and functional
organization of soils, their rational use and protection on the basis of the basic
concepts of modern pedology as a science
7 | Prerequisites General ecology; plant growing
8 | Contents of the disci- | Introduction. Composition and properties of soils. Factors and processes of
pline soil formation. Classification, geography and use of soils. State of the soil
cover of Belarus. Rational use and protection of soils in Belarus.
9 | Recommended litera- | 1. Kulikov YaK. Soil resources. - Minsk: High School, 2013
ture 2. Babieva 1.P. Biology of soils. - Moscow: Moscow State University, 1989
3. Valkov VF, Kaseev KM, Kolesnikov Sl Soil Science - Rostov-on-Don:
Phoenix, 2004
10 | Teaching Methods A problematic, visual, method of forming the personal significance of
knowledge
11 | Language learning Russian
12 | Conditions  (require- | Tests
ments), current control
13 | Form of current certifi- | credit

cation
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1 | Name of the | Special practice Genetics
discipline
2 | Course of study 3
3 | Semester 5
4 | Number of credits | 2,5
5 | Name of the | senior lecturer KUNITSKAYA Maryna Pyatrouna,
Lecturer assistant LAHODZICH Aksana Uladzimirauna
6 | Objectives of stud- | Form students’ practical skills in conducting molecular biological studies
ying the discipline
7 | Prerequisites Cytology and Histology, Genetics, Molecular Genetics
8 | Contents of the | Preparation of material for the study. Microscopy. Analysis of the structure and
discipline function of chromosomes in the interphase. Analysis of the structure and function
of chromosomes in mitosis. Analysis of the structure and function of chromo-
somes in meiosis.Isolation of plasmid and chromosomal DNA and their re-
striction. Ligation of plasmid DNA with fragments of chromosomal DNA. Trans-
formation of bacteria with the resulting ligation mixture. Selection of recombi-
nant DNA clones. Construction of a restriction map of a cloned DNA fragment.
9 Recommended 1. Kynuukas, M.II. LlutoreHeruka: MeTOAMYECKUE YKa3aHUA K IPOBEICHUIO
literature cneunpaktukyma / M.I1. Kyaunnkas. Mu.: BI'Y, 2003.
2. Xpamuona E.A., Makcumona H.I1. Monekynspnas renetuka. / Meton. ykasa-
HUA K Ja0. 3aHATUSAM IO CHELIPAKTUKYMY JIJs CTYAEHTOB cnenuaibHocTi G 31
01 01. “Buomorus”, Mu. - 2003.
3. Jlaroguu A.B., Jlaronua O.B. MeTtonbl aHanmu3a HyKJICHHOBBIX KUCIOT : y4eO.
- METOJ. mmocodue /s cTyaeHToB 6uon. ¢ak. / A.B. Jlaronuy, O.B. Jlaroguu. —
Mumnck: BI'Y, 2013.
10 | Teaching methods | Laboratory exercises
11 | Language Russian
12 | Conditions -
(requirements),
control
13 | Form of current | credit

certification
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1 | Name of the | Special practice Genetics
discipline
2 | Course of study 3
3 | Semester 5
4 | Number of credits 2,5
5 | Name of the | Candidate of biological sciences, associate professor GLUSHAN Sergey Vitale-
Lecturer vich,
assistant SEMASHKO Anastasia lgarauna
6 | Objectives of study- | Form students’ practical skills in conducting molecular biological studies
ing the discipline
7 | Prerequisites Cytology and Histology, Genetics, Molecular Genetics
8 | Contents of the | Theory of the microscope. Fourier analysis of microscopic images. Analysis of
discipline geometric and brightness parameters of cell images. Analysis of texture parame-
ters of cell images. Data processing in cytometry.
Drosophila as a model object of genetic research. Studying the lines of the ge-
netic collection melanogaster and methods of its cultivation. Preparation of me-
dium for the cultivation of Drosophila and the setting of crosses according to
individual tasks.
Analysis of the stages of Drosophila ontogenesis and phenotypes of individuals
in F1, the establishment of crosses to obtain Fa and F2. Analysis of the results of
Fa and F2.
9 | Recommended 1. I'nymen, C.B. BBenenue B MUKpOCKONHIO. MeTO. yKka3aHus Uil CTYAEHTOB
literature ouon-ro pak-ta BI'Y / C.B. I'mymen. Mu.: BI'Y, 2007.
2. Anoxuna B.C. I'enetnueckuii ananus Drosophila melanogaster / Meton. yka-
3aHMS K J1a0. 3aHIATHSM 10 CIICHITPaKTUKyMy , MH. - 2003.
3. benokons, E.M. ['eHeTHYECKUI SKCTIEPUMEHT B MCCIICOBAHUSAX HA IPO30(H-
ae / E. M. Benokons. JIsBoB, 1979.
10 | Teaching methods Laboratory exercises
11 | Language Russian
12 | Conditions -
(requirements),
control
13| Form of current | credit

certification
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1 | Name of the | Special practice Genetics
discipline
2 | Course of study 4
3 | Semester 7
4 | Number of credits | 3
5 |Name of the | Candidate of biological sciences, associate professor
Lecturer LAHODZICH Aliaksei Viktaravich
Candidate of biological sciences, associate professor
RAMANOUSKAY A Tatsiana Uladzimirauna
6 | Objectives of stud- | Form students' practical skills in conducting molecular biological studies
ying the discipline
7 | Prerequisites Genetics, Molecular Genetics
8 | Contents of the | Analysis of plasmid DNA. Determination of the concentrations of DNA prepara-
discipline tions. Restriction analysis. Sequence analysis of plasmid DNA. Basic PCR
scheme. Development of primers. Preparation of the DNA template for PCR.
PCR. Visualization and analysis of polymerase chain reaction products.
9 | Recommended 1. Jlaroguu A.B., Jlaroguu O.B. KommnbrorepHsiii ananu3 rwiazmuanoi JJHK.
literature [IporpamMmMHoe oGecrieduenue : yuel. - MeToA. mocobue Jisi CTYACHTOB OMO. dak.
/ A.B. Jlaroguu, O.B. Jlaroguu. — Munck : BI'Y, 2013
2. Benenue B TeXHUKY MOJUMEPA3HON LIETTHOM peakiuu : METo. mocobue Kk jial.
3aHSTHSIM TIO CIICIITPAKTUKYMY JIJIsl CTYJIEHTOB Ouod. ¢ak. / aBT.-cocT. B.B. I'pu-
HeB. — Munck : BI'Y, 2008.
3. Kumynes, 1. ®. O6mas u monekymsapHas renetuka / M. @. XKumynes. Hoso-
cubupck: M3n-sBo HoBocubupckoro yu-ta, 2002.
10 | Teaching methods | Laboratory exercises
11 | Language Russian
12 | Conditions -
(requirements),
control
13 | Form of current | credit

certification
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1 | Name of the | Special practice Biotechnology Genetics
discipline
2 | Course of study 3
3 | Semester 6
4 | Number of credits | 2,5
5 |Name of the | Candidate of biological sciences, associate professor
Lecturer LAHODZICH Aliaksei Viktaravich,
assistant LAHODZICH Aksana Uladzimirauna
6 | Objectives of stud- | Form students' practical skills in conducting molecular biological studies
ying the discipline
7 | Prerequisites Genetics, Molecular Genetics
8 | Contents of the | Stages of conducting molecular genetic studies. Determination of the concentra-
discipline tions of DNA preparations. Restriction analysis. Principles and possibilities of the
PCR method. Sequencing of nucleotide sequences. Isolation of total DNA from
bacteria. Electrophoretic analysis. Formulation of PCR. Electrophoretic analysis
of PCR products. PCR. Restriction analysis of amplification products. Cloning.
Transformation.
9 | Recommended 1. Jlaroguu A.B., Jlaroguu O.B. MeTobl aHa/M3a HYKJIEUHOBBIX KUCIOT : y4eO.
literature - METOJ. mmocobue mus cTyaeHtoB 6uoi. dak. / A.B. Jlaroguu, O.B. Jlaroguu. —
Mumnck: BI'Y, 2013.
2. XKumynes, 1. @. Obmas u monexymsipHas renetuka / M. @. XKumynes. Hoso-
cubupck: U3a-so HoBocubupckoro yH-ta, 2002.
3.ITatpymes, JI. Y. UckyccTBennble reneTndeckue cucremsl / JI. M. Tlarpymes.
M.: Hayxka, 2005.
10 | Teaching methods | Laboratory exercises
11 | Language Russian
12 | Conditions -
(requirements),
control
13 | Form of current | credit

certification
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1 | Name of the | Special practice Biotechnology Genetics
discipline
2 | Course of study 4
3 | Semester 7
4 | Number of credits | 2,5
5 |Name of the | Candidate of biological sciences, associate professor GLUSHAN Sergey Vitale-
Lecturer vich, candidate of biological sciences, associate professor Anokhina Vera Ste-
panovna, assistant Zhardetsky Sergey Stanislavovich
6 | Objectives of stud- | Form students' practical skills in conducting molecular biological studies
ying the discipline
7 | Prerequisites Cytology and Histology, Genetics, Molecular Genetics
8 | Contents of the | Theory of the microscope. Fourier analysis of microscopic images. Analysis of
discipline geometric and brightness parameters of cell images. Analysis of texture parame-
ters of cell images. Data processing in cytometry.
Gamete selection. Preparation of material for study. Optimizing the breeding
ground for the germination of pollen. Individual task Score reaction pollen of dif-
ferent species of plants for resistance to a cold temperature; use mikrogametofit-
nogo screening for differentiation of genotypes of plants of one species or hybrid
population on the resistance to stress.
Isolation of chromosomal DNA of marble methodical. Conducting PCR using
standard primers to obtain DNA fragments carrying the gene ipdS bacteria Pseu-
domonas mendocina. Isolation of vector DNA. Restriction and Ligation of PCR
fragments and the vector molecule. Transformation of bacteria obtained ligation
mixture. Selection of recombinant clones and analysis. Construction of restriction
maps of the cloned DNA fragment.
9 | Recommended 1. I'nmywien, C.B. BBegenue B MUKpocKonuio. MeToj. yka3aHusi JJis CTYJIEHTOB
literature ouon-ro pak-ta BI'Y / C.B. I'mymen. Mu.: BI'Y, 2007.
2. Kunbuesckuii, A. B. 'ameTHas u 3urotHas cenekuus pactenuit /A. B. Kunb-
yeBckuif, U. I'. IlyraueBa // CenbckoxossiicTBeHHass OmorexHosorus. I'opkwu,
2002. - C. 61-73.
3. Konnues, A. C. Monexynspnas Ouosiorust / A. C. Konunues, I'. A. CeBacTbsiHO-
Ba. M.: Axagemust, 2005.
10 | Teaching methods | Laboratory exercises
11 | Language Russian
12 | Conditions -
(requirements),
control
13 | Form of current | credit

certification
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1 | Name of the | Special practice Biotechnology Genetics
discipline
2 | Course of study 4
3 | Semester 8
4 | Number of credits 3,5
5 | Name of the Lecturer | Candidate of biological sciences, associate professor
RAMANOUSKAY A Tatsiana Uladzimirauna
6 | Objectives of studying | Form students' practical skills in conducting molecular biological studies
the discipline
7 | Prerequisites Genetics, Molecular Genetics
8 | Contents of the | Basic PCR scheme. Development of primers. Preparation of the DNA template
discipline for PCR. PCR. Visualization and analysis of polymerase chain reaction prod-
ucts.
9 | Recommended 1. BeaeHue B TEXHUKY IMOJIMMEPA3HOMN IEMHON PEAKIIMU : METOJ. IOCOOne K
literature nab. 3aHATHUSM IO CICHNPAKTUKYMY JUISl CTYACHTOB OWOi. (pak. / aBT.-COCT.
B.B. I'puneB. — Munck : BI'Y, 2008.
2. XKumynes, 1. @. O6mas u monexyisipHas reaeruka / M. @. Xumynes. Ho-
Bocubupck: U3n-sBo HoBocubupckoro yn-ta, 2002.
3. Zuker, M. Mfold web server for nucleic acid folding and hybridization pre-
diction / M. Zuker. Nucleic Acids Research, 2003. Vol. 31, Ne 13.
10 | Teaching methods Laboratory exercises
11 | Language Russian
12 | Conditions
(requirements),
control
13| Form  of  current | credit

certification
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1 | The name of the | Special practice Biotechnology «Biotechnologies and Biotechnological Facilities
discipline in Food Industry»
2 | The course of the |3
study
3 | Semester of training | 6
4 | The amount of|25
credits
5 | Full name of the | PhD, Associate Professor V.P. Kurchenko; Assistant O.V. Sinchuk; T.V. But-
lecturer kevich
6 | The objectives of | Practical course is a discipline aimed on forming a complex of skills and abilities
the discipline in students, which specialized in the field of animal biotechnology. In the special
studying practical course the attention is paid to using of molecular technologies in zoo-
logical research.
7 | The prerequisites Zoology, Biotechnology, Molecular Biology
8 | Contents of the dis- | Isolation of chitin and chitosan from the shells of crustaceans. Interaction of
cipline milk whey proteins with chitosan. Spectrophotometric detection of the amount
of protein. Comparative study of specificity of proteases of different origin. Bio-
technology of extraction of enzymatic hydrolyzates from native and heat-treated
whey proteins. Electrophoretic separation of milk proteins and their enzymatic
hydrolysates. The use of high-performance liquid chromatography in controlling
the depth of proteolysis and the composition of biotechnology products of fer-
mentation of milk proteins (demonstration laboratory work). Preparation of anti-
sera against milk proteins. Ouchterlony double radial immunodiffusion in an
agarose gel. Competitive enzyme-linked immunosorbent assay for determination
of residual AG serum proteins and enzymatic hydrolysates.
9 | Literature 1. Opucet JLK. buonornueckue npobiemsl xxuBoTHoBoAcTBa B XXI Beke / JLK.
recommended  (in | Opucr, H.A. 3unoBbeBa. M.: PACXH, 2008.
Russian) 2. I'paueBa .M. Texnonorust pepmeHTHBIX npenaparos / 1.M. I'pauesa, A.1O.
Kpusosa. M.: U3n-Bo «2nesap», 2000.
3. KBecuranze I'. 1. Beenenune B onorexnonoruio / I'.1. Ksecutamgze, A.M. bes-
6opomos. M.: Hayka, 2002.
4. Ckoymic P. Metoas! ounictku 6enkoB. M.: Mup, 1985.
5. TexHosorus npoaykToB u3 ruapoouonTos. / Ilox pen. T.M. Cadponosoi,
B.1. lllenpeproka. M.: «Konocy, 2001.
10 | Teaching methods | Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing, preparation of abstracts
(requirements),
routine control
13 | The form of current | Credit

certification
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1 | The name of the | Special practice «DNA Technologies for Working with Animal Objects.
discipline Computational Technologies and Modeling of Biological Processes»

2 | The course of the | 4
study

3 | Semester of training | 7

4 | The amount of |5
credits

5 | Full name of the | PhD, Associate Professor M.E. Mikhailova; PhD, Associate Professor N.V. Vo-
lecturer ronova

6 | The objectives of | The special practical training (specialization workshop) is provided by curricula
the discipline of biological specialties of classical universities in parallel with special courses
studying of specialization and aims to further enhance the knowledge and skills of train-

ees.

7 | The prerequisites Zoology, Biotechnology, Molecular Biology

8 | Contents of the dis- | Laboratory cultures of invertebrates and vertebrates. Recording of dynamic pro-
cipline cesses in cultures. Collection of biological material. Labeling and systematiza-

tion of samples. Marker choice for solving specific research problems. Work
with nucleotide sequences. DNA-barcoding. Subsidiary protocols for species
identification: creation of PCR-RFLP keys and test systems. Selecting the target
gene and primer design.

9 | Literature 1. 3unoBbeBa, H.A. BBeieHre B MOJIEKYIISIpPHYIO T€HHYIO JUATHOCTUKY CEJIbCKO-
recommended  (in | xo3siicTBeHHBIX )UBOTHBIX / H.A. 3unoBbeBa. Jlyoposuiisr: BHK, 2002.
Russian) 2. I'nmasko, B.W. Beenenue B JJHK-Texuonoruu / B.W. I'nasko, U.M. [{yuun, I'.B.

I'masko, JI.A. KanamnukoBa. M.: ®I'HY «Pocundopmmarporex», 2001. — 434 c.
3. Jlykamos, B.B. MonekynsipHas 3BOMIONHS W (QHIOTCHETUYCCKUI aHanmmu3 /
B.B. Jlykamos. M: bunom, 2009.

4. Kumynes, U1.®. O6mas u monexyispHas reHetuka / N.®. XKumynes. Hoo-
cubupck: M3n-Bo HoBocubupcekoro yH-ta, 2002.

5. Konnues, A.C. MonekynsapHas ouonorust / A.C. Konnues, I'.A. CeBacTbsiHO-
Ba. M.: Axagemus, 2005.

6. Manuaruc, T. MeTospl reHeTUYeCKOr UHKeHepUur. MOJIeKyIsipHOE KIOHUPO-
Banue / T. Manuatuc, O. @puy, [x. ComOpyk. M.: Mup, 1984.

7. Marpymes, JI.U. VckyccTBennbie reHeTnueckue cucremsl / JILU. TlaTpymes.
M.: Hayxka, 2005.

8. Uemepuc, A.B. CexenupoBanue JIHK / A.B. Uemepuc, 2./]. AxyHos, B.A.
Baxutos. M.: Hayka, 1999.

9. TexHonorus npoaykroB u3 ruapooduontos. / Ilox pexa. T.M. Cadponosoi,
B.1. lllenpeproka. M.: «Konocy, 2001.

10 | Teaching methods | Active, interactive, verbal, problematic, visual

11 | Language of | Russian
instruction

12 | Conditions Testing, preparation of abstracts
(requirements),
routine control

13 | The form of current | Credit

certification
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1 | The name of the | Special practice «Biotechnologies in Animal Breeding»
discipline

2 | The course of the | 4
study

3 | Semester of training | 8

4 | The amount of |2
credits

5 | Full name of the | PhD, Associate Professor M.E. Mikhailova
lecturer

6 | The objectives of | Practical course is a discipline aimed on forming a complex of skills and abilities
the discipline in students, which specialized in the field of animal biotechnology. In the special
studying practical course the attention is paid to using of molecular technologies in zoo-

logical research.

7 | The prerequisites Zoology, Biotechnology, Molecular Biology

8 | Contents of the dis- | Preparation of tissue samples (ear pinches) for DNA extraction. Isolation of
cipline DNA. Verification of isolated DNA by quality and quantity. Composition of

master mixes for amplification (ESTR gene). Conducting amplification. Con-
ducting restriction analysis. Electrophoresis. Work with the gel-documenting
system. Processing of the results. Identification of animal genotypes by the
ESTR gene. Isolation of DNA from the blood. Verification of isolated DNA by
quality and quantity. Compilation of master mixes for amplification (CSN gene).
Conducting amplification. Conducting restriction analysis. Electrophoresis.
Work with the gel-documenting system. Processing of the results. Identification
of animal genotypes by CSN gene. Work with gel-documenting system. Isolation
of DNA from the sperm. Verification of isolated DNA by quality and quantity.

9 | Literature 1. I'mazko, B.W. Beenenue B JJHK-rexnonoruu / B.1. I'nazko, U.M. lynus, I'.B.
recommended  (in | I'masko, JI.A. Kanamaukosa. M.: ®T'HY «Pocundopmmarporex», 2001. — 434 c.
Russian) 2. Konnues, A.C. MonekynsapHas 6uonorus / A.C. Konuues, I'.A. CeBacTbsiHO-

Ba. M.: Akanemus, 2005.

3. Manuaruc, T. MeTosbl reHeTHYecKOr UHKeHepuHr. MoJIeKyIsipHOE KIOHUPO-
Banue / T. Manuaruc, O. @puy, [I)x. ComOpyk. M.: Mup, 1984.

4. Iatpymwes, JI.U. UckyccrBenHble renetnueckue cucremsl / JLU. Ilarpymes.
M.: Hayka, 2005.

5. Uemepuc, A.B. Ceksenuponanue JIHK / A.B. Yemepuc, 3.J1. AxyHos, B.A.
Baxuros. M.: Hayka, 1999.

10 | Teaching methods | Active, interactive, verbal, problematic, visual

11 | Language of | Russian
instruction

12 | Conditions Testing, preparation of abstracts
(requirements),
routine control

13 | The form of current | Credit

certification
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1 | Course title Special practical "Electrophysiological methods of studying the nervous system"

2 | Course of Study 3

3 | Academic semester | 5

4 | Amount of credits 2,5

5 | Full Name of the | PhD in Biological Sciences, Associate Professor

lecturers Rutkevich Svetlana A.

6 | Study subject pur- | Skills training and practicing electrophysiological methods used in modern phys-

pose iology to study the functional systems of human and animals body.

7 | Prerequisites "Human Anatomy", "Human and Animal Physiology", "Methodology and Meth-
ods of Physiological Experiment”, "Physiology of the Autonomic Nervous Sys-
tem".

8 | Contents of the sub- | Electrophysiological methods of studying the nervous system (making elec-

ject trodes, training skills in the preparation of vertebrate animals, recording and
analysis of electrical potentials of excitable tissues of vertebrates, human, record-
ing and analysis of pulse waves by rheovasography).

9 | Recommended 1. Workshop on Physiology: Textbook. Allowance for stud. supreme. training.

literature institutions / Ed. A. A Vladimirov. - M. 2000.
2. Nikolaev S.G. Workshop on clinical electromyography / S.G. Nikolaev. - lva-
novo, 2001.
3. Zapadnyuk 1.P. Laboratory animals / I.P. Zapadnyuk, V.l. Zapadnyuk, E.A.
Zakhariya - Kiev, 1983.

10 | Teaching Methods | Technical devices of training to demonstrate video materials teaching the skills
of preparation, the implementation of injections, types of anesthesia, electro-
physiological hardware and software complexes. In practice, the acquired skills
of experimental activity are worked out and theoretical knowledge, acquired in
previous courses of disciplines by specialty, is applied.

11 | Teaching language | Russian

12 | Conditions Protection of individual assignments, the protection of abstracts, written and oral

(requirements), surveys
current control

13 | Form of current | Credit

certification
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1 | Name of disciplines | Special Practical Course "Methods of studying of homeostasis and systemic
physiological functions”
2 | Course of Study 3
3 | Semester of training | 6
4 | Amount of credits 2,5
5 | FULL NAME | Alla Molchanova
lecturer
6 | Objectives of study- | To provide students with practical idea of what is physiological and pathophys-
ing the discipline iological experiment, give them the opportunity to gain skills in working with
experimental animals.To familiarize students with modern methods of assess-
ment of physiological functions and processes, as well as mechanisms for their
regulation.
7 | Prerequisites Human and Animal Physiology
8 | Contents of the | Bioethics and safety requirements for work with experimental animals. Prepara-
discipline tion of animals for experiment. Types of injections. Principles of dosing of
pharmacological substances. Methods for nociception assessment. Methods of
studying behavioral reactions of animals. Thermometry. Modeling of experi-
mental fever. Experimental data processing. Anesthesia, its types and stages.
Fundamentals of vivisection. Necropsy. Methods for assessing the effectiveness
of dermatotropic drugs. Acquaintance with electrophysiological methods in vivo
and ex vivo
9 o Guide for the Care and Use of Laboratory Animals: Eighth Edition.
Washington (DC): National Academies Press (US); 2011. 248 p.
o A large practical workshop on human and animal physiology. In 2 vol-
umes: a textbook/ edited by. A. D. Nozdrachev. - M .: Publishing Center
"Academy", 2007.- 608 p.
o Chereshnev VA Experimental models in pathology: a textbook / B.A.
Chereshnev. Yu.l. Shilov, M.V. Chereshneva. 2011. - Perm.— Gos. University. -
267 p.
10 | Teaching Methods | Verbal, practical, visual, problematic, research.
11 | Language of | Russian
instruction
12 | Conditions Tests, tasks for dosing, laboratory work
(requirements),
current control
13 | Form of current | credit

certification
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http://www.nap.edu/

1 | Name of disciplines | Specialized practice "Biochemical methods of studying physiological functions"
2 | Course of Study 4
3 | Semester of training | 7
4 | Amount of credits 3
5 | FULL NAME | Tatyana O. Suhan
lecturer
6 | Objectives of study- | To give an idea about the modern level of knowledge in physiology, biological
ing the discipline science, which studies the general and particular mechanisms of the functioning
of a healthy organism and its structural elements (organs, tissues, cells) in vari-
ous conditions of life.
7 | Prerequisites Physiology of humans and animals, biochemistry
8 | Contents of the | Determination of protein concentration by biuret method and direct spectropho-
discipline tometric method. Construction of a calibration curve. Determination of the activ-
ity of lactate dehydrogenase and glutathione-S-transferase in the intracellular
extract of the eukaryotic cells. Isolation of leukocytes from whole blood. Deter-
mination of the viability / metabolic activity of eukaryotic human cells using the
MTT test and Preso-Blue-Test.
9 1. Freshni R. Culture of animal cells. Practical guidance / Binom, 2014.
2. Glantz S. Medico-biological statistics. Practical guidance / "Practice", 1999.
3. Rokitsky P.F. Biological Statistics / M: Higher School, 1973.
10 | Teaching Methods | Verbal, practical, visual, heuristic, problematic, research
11 | Language of in- | Russian
struction
12 | Conditions Written control
(requirements),
current control
13| Form of current | credit

certification
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1 | Name of the course | Special practice Plant physiology

2 | Year of education | 3,4

3 | Semester 6;7;8

4 | Credits 2,5;5;2

5 | Full name of the | Oksana Yakovets, Viera Mackievic, Darya Shyrvel, Darya Przhevalskaya

lector

6 | Objectives of the | students introduction to the possibility of using plants in biotechnological pro-

course Cesses

7 | Prerequisites Biology (Biotechnology)

8 | Course content Cultivation of intact plants, tissues and cells in vitro. Isolation of biologically ac-
tive substances and enzymes from intact plants and callus cultures. Practical use
of plant cells in biotechnology and analysis of the state of the environment.

9 | Recommended 1.buneit C. I1. UmmoOmin3oBanHbie KieTku U pepmeHThl. Meronst / buneit C.

reading I1., Bpoaenuyc I1., Kabpax U. M. u 1 p. MUP, 1988.
2.buonornyeckuii KOHTPOIb OKpYKaromei cpeasl: buonHauKkamys u OUoTeCTH-
poBanue: Yueb. nocodue / [Ton pen. O.I1. Menexosoii, E.W. EropoBoii. M.: Aka-
nemus Hayk, 2007.
3.EropoBa T.A. OcHoBsl 6uotexnonoruu: Y4e0. mocobue / Eroposa T.A., Kiy-
HoBa C.M., Kuyxuna E.A. M U3x. uentp «Axagemusi». 2003
4 Metonpl OmoxuMuyeckoro uccienoBanus pactenuid / Ilox pen. Epmakosa.
JI.:Komnoc. 1972.
CoBpemenHnble pobdraembl Onoxumuu. Metozs! uccienoanuit/ Y.B. bapkoBckuii
[u 1p.]; mox pen. mpod. A.A. Unpkuna. Munck: Beimr. mik., 2013.
5.JIyroBa JI.A. buorexnonorus Beicunx pactenuit. Cno.: M3a-so C.-Iletepb. yH-
Ta, 2003.
6.01eHka M30MPATENbHOCTH JCHCTBHS MECTHIMIOB Ha pacTeHus (dnekTpodu-
3MOJIOTMYECKUM METOoA) [DJIEKTPOHHBIM pecypc]: METOIWYECKHE yKa3aHUs IS
CTyeHTOB Ouosnoruyeckoro ¢akynasrera / B.M. FOpun [u ap.]. — Munck: BI'Y,
2011. — Pexxum pocrtyma: http://elib.bsu.by, orpanndennsiii. — ISBN 978-985-
518-383-3. — Jlen. B benMICA 28.02.2011, No J120115.

10 | Teaching methods | Interactive, problematic, visual

11 | Language Russian

12 | Conditions - individual tasks while performing laboratory work;

(requirements), - essay prepared by the student;
current control - oral surveys;
- written tests on specific topics of the course

13 | Form of current | credit

attestation
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1 |Name of|Special practice microbiological and biochemical methods. Features of transport of carbo-
discipline hydrates to bacterial cells Escherichia coli
2 |Course 3
3 |Semester 6
4 |ECTS (credits) |2,5
5 |Lecturer Assistant professor
GOROVIK Yuri Nikolaevich
6 |Goal Teaching students modern methods of microbiological and molecular biological studies.
Assimilation by students principles of laboratory practice and forming skills application of
common molecular biological techniques.
7 |Prerequisites Biochemistry, Microbiology, Genetics
8 [Content Preparation and sterilization of nutrient media and solutions. Isolation of microorganisms
from the natural environment and their physiological and biochemistry characterization.
Construction of the growth curve of bacterial culture. A study of the ability of bacteria to
utilize carbohydrates. Detection of the effect of diauxia in the bacteria E. coli. Measur-
ing activity of B-galactosidase. Quantitative determination of protein.
9 |Literature (in|1. Jocon P. CnpaBounuk 6uoxumuka / P. Jfocon, JI. Dmmuor, Y. Dmaunort, K. JI)KoHC.
Russian) M.: Mup, 1991. 543c.
2. Metonpr obmel 6akrepuonoruu: B 3 1. / Ilon pen. I'epxapara ®@. u ap. M.:Mup,
1984.
3. Munnep [c. DKcniepuMeHThl B MOJeKyisipHoW renetuke / Jx. Mwumnep. M.:
Mup, 1976. 436 c. IlerepOypr: Uznarenscteo CITIOI'TY, 2002.
10| Teaching Comparative, problem, dialog-heuristic, visual
methods
11|Language of edu-|Russian
cation
12|Requirements, |-
current control
13|Form of students|Credit

reporting
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1 |Name of discipline | Special practice Methods of DNA studying
2 |Course 4
3 |Semester 7
4 |ECTS (credits) |5
5 |Lecturer Candidate of biological sciences, associated professor GALINOUSKI Dmitri Valentinovich
6 |Goal Teaching students modern methods of microbiological and molecular biological studies.
Assimilation by students principles of laboratory practice and forming skills application
of common molecular biological techniques.
7 |Prerequisites Biochemistry, Microbiology, Genetics
8 |Content Chromosomal and plasmid DNA preparation from bacterial cells. DNA agarose gel
electrophoresis. Restriction, ligation. Calcium transformation of bacteria. Polymerase
chain reaction. Cloning of PCR-products in Escherichia coli. DNA sequencing.
9 |Literature (in|1. ocon P. CnpaBounuk omoxumuka / P. Jlocon, 1. Dmauort, V. Dmarort, K. J[)oHC.
Russian) M.: Mup, 1991. 543c.
2. Manuamuc T. MonekynspHoe kioHupoBanue / T. Manuatuc, O. ®puy, JIx. Com6-
PYK. M.: Mup,1984.
3. Meroasl obmeli 6akrepuonoruu: B 3 1. / Ilox pen. I'epxapara ®@. u ap. M.:Mup,
1984.
4. Munnep [{oxc. DKCTIEpPUMEHTHI B MOJIEKysipHOU reHetuke / Jx. Munep. M.: Mup,
1976. 436 c. IlerepOypr: UznatensctBo CIIGITY, 2002.
10| Teaching methods |Comparative, problem, dialog-heuristic, visual
11|Language of edu-|Russian
cation
12|Requirements, -
current control
13|Form of students|Credit

reporting
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1 |Name of|Methods of working with proteins (biology, biotechnology direction) (special practice)
discipline
2 |Course 4
3 |Semester 8
4 |ECTS (Credits) |3,5
5 |Lecturer(-s) Candidate of biological sciences, associated professor KACHAN Alexandr Vjacheslavovich
6 |Goal Mastering students with modern methods of microbiological and molecular biological
research, mastering the principles of laboratory practice and developing stable skills in
using basic molecular biological technigues.
7 |Prerequisites Molecular biology, microbiology
8 |Content Electrophoresis of proteins in the Laemmli system. Fractionation of proteins, methods
of protein precipitation and concentration. Dialysis of protein solutions. Determination
of protein concentration in solution. Obtaining zymograms of enzymes.
9 |Literature (in{1. Jocon P. CnpaBounuk ouoxumuka / P. Jlocon, JI. Dmmot, Y. Dmwmor, K. Txonc. M.
Russian) Mup, 1991. 543c.
2. Octepman JI.A. MeTo/IbI HCCIIEIOBAHUS OCTIKOB M HYKJICHHOBBIX KUCIIOT. DJIEKTPOdo-
pe3 u ynerpanentpudyrupoanue / JILA. Octepman. M.: Hayka. 1981.
3. Cxoymic P. Meronst ounctku 6enkoB / P. Ckoync. M.: Mup. 1985 .IlerepOypr: 13na-
teascTBO CIIOITY, 2002.
3. Hlenkynos C.H. I'enernueckas nmxenepust / C.H. llenkynos. HoBocu-
6upck: CubUpCcKoe YHUBEPCUTETCKOE M31aTenbeTBo, 2004,
10| Teaching Comparative, problematic, dialog-heuristic, visual
methods
11|Language Russian
12|Requirements, Oral questioning
current control
13|Form of students |Credit
reporting
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1 | Name of disciplines | Special Practice Botany
2 | Course of Study 3-4
3 | Semester of training | 5-7
4 | Amount of credits 8
5 | FULL NAME | PhD, Associated Professor Sautkina T.A., PhD, Associated Professor Juice
lecturer M.A., PhD, Associated Professor Tikhomirov V.N., PhD, Associated Professor
Chernik V.V., assistants Stadnichenko M.A., Dzuban O.V.
6 | Objectives of study- | To form stable practical skills of students in the field of modern botany and my-
ing the discipline cology
7 | Prerequisites Botany (systematics of higher plants), algology, mycology, phytopathology, ge-
netics, molecular biology
8 | Contents of the | Taxonomic diversity of vascular plants of the flora of Belarus. Department Ly-
discipline copodiophyta, Equisetophyta, Polypodiophyta, Gymnosperms, Angiosperms.
Woody introducents in the flora of the republic. Diversity of the main taxonomic
groups of phytopathogenic fungi and mushroom-like organisms of Belarus. Gen-
eral rules and methods of cultivation of fungi. DNA markers in botanical re-
search. Methods for DNA isolation, polymerase chain reaction and analysis of
the results
9 | Recommended lit- | 1. OnpenenuTtespb BeiciuxX pactenuit beixapycu. MH., 1999.
erature 2. ®nopa Espomeiickoii wactu CCCP. T. 1-10. JI., 1974-2001.
3. HepeBbs u kycrapuuku CCCP. T. I-VI. M.-J1., 1949-1962.
4. obpospakosa T.JI. Onpenenurens 6one3neit pacrennii / T.JI. [loOGpo3pakosa,
M.®. JleroBa, K.M. CrenanoBa, M.K. Xoxpskos. Cn6., 2003.
5. MeToapl SKCIIEpUMEHTaIbHON MUKoJIoruu (cripaBounuk). Kues, 1989.
6. MGTO,I[I/I‘IGCKI/IG YKa3aHHud K 3aHATHAM CIICHIPAaKTUKyMa I10 pa3acily «Muko-
JIorus. MGTOI[I)I SKCHCPUMCHTAJILHOTO HM3YYCHHUA MHKPOCKOIIMYCCKUX I'pI/I6OB>>
JUIsl CTYIEHTOB 4 Kypca JHEBHOro otaeneHus cneruanbHoctu «G 31 01 01 —
buonorus» / Ast.-coct. B.JI. Tlonmukcenora, A.K. Xpammos, C.I'. TTuckyn. —
Masn.: BI'Y, 2004.
7. KpaTkoe pyKOBOJCTBO ITO OINPEIECICHUIO POJIOB MPECHOBOIHBIX BOJAOPOCIEH:
metoa. ykazanus / Coct. A.K. Xpamios. — Munck: BI'Y, 2004.
10 | Teaching Methods | HarnsiaHbli, CHCTEMHBIN, TPYIIOBOM, SKCIEPUMEHTATBHBIN, TEXHOJOTHH MO-
JYTbHO-PEUTUHIOBOTO 00yUEHUs
11 | Language of | Pycckuii
instruction
12 | Conditions — 3aIUTa UHAUBHUYaTbHbIX 3aaHUM;
(requirements), — YCTHBIH ompoc.
current control
13 | Form of current | credit

certification
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1 | The name of the dis- | Special practice Zoology «Kingdom Protista. Kingdom Animalia. Phylum Po-
cipline rifera. Phylum Cnidaria. Phylum Ctenophora. Phylum Platyhelminthes. Group

of Phyla Nemathelmintes. Phylum Annelida. Phylum Mollusca»

2 | The course of the |3
study

3 | Semester of training 5

4 | The amount of credits | 2,5

5 | Full name of the lec- | Doctor of Biological Sciences E. I. Anisimova; PhD, Associate Professor S.M.
turer Degtyarik; Senior Lecturer A.V. Balash.

6 | The objectives of the | The special practical training (specialization workshop) is provided by curricu-
discipline la of biological specialties of classical universities in parallel with special
studying courses of specialization and aims to further enhance the knowledge and skills

of trainees.

7 | The prerequisites Zoology

8 | Contents of the disci- | Kingdom Protista. Kingdom Animalia. Phylum Porifera. Phylum Cnidaria.
pline Phylum Ctenophora. Phylum Platyhelminthes. Group of Phyla Nemathel-

mintes. Phylum Annelida. Phylum Mollusca

9 | Literature recom- | 1. BanoB A.B. bounbmioil mpakTHKyM MO 300J0TMH 0eCro3BOHOYHBIX. M.:
mended (in Russian) | Beicmras mikosna, 1981. T. 1-2.

2. Jlykun E.W. IlusBku: IIusiBKM IpEecHBIX M COJIOHOBATHIX BOJOEMOB. JI.:
Hayxka, 1976.

3. Tuxomupo N.A. Manblif IpakTUKYM IO 300JI0TUHA OECIO3BOHOYHBIX. M.;
JI.: ToBapumectBo Hayunbix u3ganuit KMK, 2005. Y. 1.

4. Xaycman K. IIporozoonorus. M.: Mup, 1988.

5. Hananenok E.C. 3o0010rus 0ecrio3BOHOYHBIX: METOAMYECKHE YKa3aHUS.
Mumnck: BI'Y, 2005.

6. llamanenok E.C. Kpatkuii onpenenuTesib BOJHBIX OECIIO3BOHOYHBIX K-
BOTHEIX. MuHck: BI'Y, 2005.

10 | Teaching methods Active, interactive, verbal, problematic, visual

11 | Language of | Russian
instruction

12 | Conditions Testing, oral survey, preparation of abstracts, drawing albums
(requirements),
routine control

13 | The form of current | Credit

certification
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1 | The name of the dis- | Special practice «Phylum Arthropoda, Phylum Chordata: Subphylum Tunicata,
cipline Subphylum Acrania (Cephalochordata), Subphylum Vertebrata (Gna-
tostomatha and Agnatha). Tetrapoda: Class Amphibia»
2 | The course of the|3
study
3 | Semester of training 6
4 | The amount of credits | 2,5
5 | Full name of the lec- | PhD, Associate Professor J.Ye. Meleshko; PhD, Associate Professor O.Yu.
turer Kruglova; PhD, Associate Professor V.I. Khvir; Senior Lecturer A.V. Balash.
6 | The objectives of the | The special practical training (specialization workshop) is provided by curricu-
discipline la of biological specialties of classical universities in parallel with special
studying courses of specialization and aims to further enhance the knowledge and skills
of trainees.
7 | The prerequisites Zoology
8 | Contents of the disci- | Phylum Arthropoda, Phylum Chordata: Subphylum Tunicata, Subphylum
pline Acrania (Cephalochordata), Subphylum Vertebrata (Gnatostomatha and Agna-
tha). Tetrapoda: Class Amphibia
9 | Literature 1. bypko JI./I. ITo3BoHOUHBIE s)xuBOTHBIE benapycu. Munck: BI'Y, 2004.
recommended (in | 2. yprosoii H.H. [Ipaktudeckasi 300TOMUs MO3BOHOYHBIX Hu3Iie XopaoBbIe.
Russian) becuemocthbie. PpiOb1. M.: Bricmias mkona, 1976.
3. I'yproBoii H.H. [IpakTudeckas 300ToMuUs MO3BOHOYHBIX. AMpuOuu. Pentu-
. M.: Beicimag mkomna, 1978.
4. 3axBarkuH F0.A. Kypc o6meii saToMotoruu. M.: Komoc, 2001.
5. PykoBojactBo 1o 3o0o0soruu /mox pen. JILA. 3enkeBuya. M.; JI.: buomenrus,
1937-1951. T. 1-3.
6. TuxomupoB N.A. Mansplii MpakTUKYM IO 300JI0TUH OECIO3BOHOYHBIX. M.;
JI.: ToapumectBo Hayunbix uzganuii KMK, 2005. Y. 1.
7. ananenok E.C. 3oomorusi 6€cro3BOHOYHBIX: METOJUYECKHE YKa3aHMUS.
Mumnck: BI'Y, 2005.
8. ananenok E.C. KpaTkuii ompeaenuTenb BOJHBIX OECIIO3BOHOUYHBIX KH-
BOTHBIX. MuHck: BI'Y, 2005.
10 | Teaching methods Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing, oral survey, preparation of abstracts, drawing albums
(requirements),
routine control
13 | The form of current | Credit

certification
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1 | The name of the dis- | Special practice «Phylum Arthropoda. Phylum Chordata: Tetrapoda: Class
cipline Reptilia, Class Aves, Class Mammaliay»
2 | The course of the|4
study
3 | Semester of training 7
4 | The amount of credits | 3
5 | Full name of the lec- | Senior Lecturer A.V. Balash
turer
6 | The objectives of the | The special practical training (specialization workshop) is provided by curricu-
discipline la of biological specialties of classical universities in parallel with special
studying courses of specialization and aims to further enhance the knowledge and skills
of trainees.
7 | The prerequisites Zoology
8 | Contents of the disci- | Phylum Arthropoda. Phylum Chordata: Tetrapoda: Class Reptilia, Class Aves,
pline Class Mammalia
9 | Literature 1. bypko JI./I. ITo3BoHOUHBIE )xuBOTHBIE benapycu. Munck: BI'Y, 2004.
recommended (in | 2. T'yproBo#t H.H. IlpakTrueckas 300ToMus I03BOHOUHBIX [IpakTrueckas 30-
Russian) OoTOMHMsI TT03BOHOYHBIX Huzmme xopaoseie. becuemoctabie. Priobl. M.: Boic-
mras mkoJia, 1976.
3. I'yprooit H.H. [Ipaktuyeckas 300ToMusi mo3BoHOUHbIX. AMpuOuu. Pentu-
nuu. M.: Beiciiag mikosna, 1978.
4. I'yprosoit H.H. [IpakTnueckas 300TomMusi 103BOHOYHBIX. [ITHIBI. MItekonu-
taronue. M.: Bricias mikoia, 1992.
5. 3axBatkuH FO.A. Kypc o0uieit sutomonoruu. M.: Konoc, 2001.
6. lBanoB A.B. Bonpuioli mpakTMKyM 1O 300J0TUU OECHO3BOHOYHBIX. M.:
Bricmias mikoia, 1981-1983. T. 1-2.
7. Mrymki Eypomnel. Tlanseel Bei3HadanbeHiK / miag paa. M. Hikidapasa. Bap-
masa: HaBykoBae BeiaBentsa [1BH, 2000.
8. PykoBoacTBo no 3oo0noruu /mox pen. JI.A. 3enkeBuua. M.; JI.: buomenrus,
1937-1951. T. 1-3.
9. CunopoBuu B.E. Atnac-onpenenuresns ClIeI0B ACSITEIBHOCTA OXOTHHYBHMX
JKMBOTHBIX. MuHCck, 2006.
10. HMananenok E.C. 300m0rusi 6€Ccrio3BOHOYHBIX: METOJINYECKUE YKa3aHUSI.
Munck: BI'Y, 2005.
11. lananenok E.C. Kpatkuii onpeaenutens BOJHBIX O€CIIO3BOHOUHBIX JKH-
BOTHEIX. Munck: BI'Y, 2005.
10 | Teaching methods Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing, oral survey, preparation of abstracts, drawing albums
(requirements),
routine control
13 | The form of current | Credit

certification
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1 | Course Title Special Practice Applied Microbiology
1 Isolation and identification of auxotrophic mutants of bacteria
2 Transposon mutagenesis of bacteria Pectobacterium carotovorum JN42 using
the transposon mini-Tn5xylE
2 | Year 344
3 | Academic Semester 678
4 | Number of credints 9,5
5 | Lecturer Alena Ihnatsenka
6 | Goal To obtain a systematic knowledge of the basic microbiological, physiological-
biochemical and molecular genetic methods of microorganism research with
their subsequent use for solving problems of applied and fundamental nature
7 | Prerequisites Structural organization of microorganism cells, Physiology of microorganisms,
Biochemistry, Molecular bacteriology, Systematics of microorganisms
8 | Course  Description | 1 Isolation and identification of auxotrophic mutants of bacteria
from Program Guide | 1. Determination of the rate of growth and the time of entry of the bacterial
culture into a logarithmic growth phase.
2. Study of the dependence of the survival of bacteria on the concentration of
mutagen. Treatment of bacterial cultures of Escherichia coli with a mutagen
for obtaining auxotrophic mutants.
3. Selection of auxotrophic mutants and determination of their growth factor
requirements.
2 Transposon mutagenesis of bacteria Pectobacterium carotovorum JN42 using
the mini-Tn5xylE transposon
1. Preparation and implementation of crossing, plating the transconjugants.
2. Selection of transconjugants that retain the transposon marker (Kmr), but
lost the plasmid marker (Apr).
3. Phenotypic characterization of the obtained mutants: auxotrophy; expression
of major virulence factors; expression of the XylE reporter gene.
9 | Recommended 1. Hempycos, A. U. TlpaktukyMm no Mmukpoouosnoruu / M.: U3xa. Llentp Akane-
Textbooks (in  Rus- | mus, 2005.
sian) 2. Manuamuc, T. MeTolibl TeHETHUECKON WHKeHepuu. MOJEKyIsIpHOE KIIOHU-
poBanue / T. Manuaruc. M.: Mup, 1984.
3. Puibuun, B. H. OcHoBHI reHeTndeckor umxkenepuu / B. H. Pei6uun. CIIO.:
Uzn-so I'TY, 1999.
10 | Methods Active, interactive, verbal, problematic, visual
11 | Language Russian
12 | Student evaluation Preparation of abstracts
13 | Final examination Credit
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1 |Name of|Special practice microbiological and biochemical methods. Features of transport of car-
discipline bohydrates to bacterial cells Escherichia coli
2 |Course 3
3 |Semester 5
4 |ECTS (credits) |2,5
5 |Lecturer Assistant professor
GOROVIK Yuri Nikolaevich
6 |Goal Teaching students modern methods of microbiological and molecular biological studies.
Assimilation by students principles of laboratory practice and forming skills application of
common molecular biological techniques.
7 |Prerequisites Biochemistry, Microbiology, Genetics
8 [Content Preparation and sterilization of nutrient media and solutions. Isolation of microorganisms
from the natural environment and their physiological and biochemistry characterization.
Construction of the growth curve of bacterial culture. A study of the ability of bacteria to
utilize carbohydrates. Detection of the effect of diauxia in the bacteria E. coli. Measur-
ing activity of B-galactosidase. Quantitative determination of protein.
9 |Literature (in|1. Jocon P. CnpaBounuk 6uoxumuka / P. Jfocon, JI. Dmmuor, Y. Dmaunort, K. JI)KoHC.
Russian) M.: Mup, 1991. 543c.
2. Metonpr obmel 6akrepuonoruu: B 3 1. / Ilon pen. I'epxapara ®@. u ap. M.:Mup,
1984.
3. Munnep [c. DKcniepuMeHThl B MOJeKyisipHoW renetuke / Jx. Mwumnep. M.:
Mup, 1976. 436 c. IlerepOypr: Uznarenscteo CITIOI'TY, 2002.
10| Teaching Comparative, problem, dialog-heuristic, visual
methods
11|Language of edu-|Russian
cation
12|Requirements, |-
current control
13|Form of students|Credit

reporting
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1 |Name of discipline | Special practice Methods of DNA studying
2 |Course 3
3 |Semester 6
4 |ECTS (credits) |2,5
5 |Lecturer Candidate of biological sciences, associated professor GALINOUSKI Dmitri Valentinovich
6 |Goal Teaching students modern methods of microbiological and molecular biological studies.
Assimilation by students principles of laboratory practice and forming skills application
of common molecular biological techniques.
7 |Prerequisites Biochemistry, Microbiology, Genetics
8 |Content Chromosomal and plasmid DNA preparation from bacterial cells. DNA agarose gel
electrophoresis. Restriction, ligation. Calcium transformation of bacteria. Polymerase
chain reaction. Cloning of PCR-products in Escherichia coli. DNA sequencing.
9 |Literature (in|1. ocon P. CnpaBounuk omoxumuka / P. Jlocon, 1. Dmauort, V. Dmarort, K. J[)oHC.
Russian) M.: Mup, 1991. 543c.
2. Manuamuc T. MonekynspHoe kioHupoBanue / T. Manuatuc, O. ®puy, JIx. Com6-
pykx. M.: Mup,1984.
3. Meroapl obmeli 6akrepuosnioruu: B 3 1. / Ilox pen. I'epxapara @. u ap. M.:Mup,
1984.
4. Munnep [{oxc. DKCTIEpPUMEHTHI B MOJIEKysipHOU reHetuke / Jx. Munep. M.: Mup,
1976. 436 c. IlerepOypr: UznatensctBo CIIGITY, 2002.
10| Teaching methods |Comparative, problem, dialog-heuristic, visual
11|Language of edu-|Russian
cation
12|Requirements, -
current control
13|Form of students|Credit

reporting
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1 |Name of|Methods of working with DNA. Methods of working with proteins (biology, molecu-
discipline lar biology direction) (special practice)
2 |Course 4
3 |Semester 7
4 |ECTS (Credits) |3
5 |Lecturer(-s) Candidate of biological sciences, associated professor KACHAN Alexandr Vjacheslavovich
6 |Goal Mastering students with modern methods of microbiological and molecular biological
research, mastering the principles of laboratory practice and developing stable skills in
using basic molecular biological technigues.
7 |Prerequisites Molecular biology, microbiology
8 |Content Isolation of chromosomal and plasmid DNA from bacterial cells. Electrophoresis of
DNA in agarose gel. Polymerase chain reaction. Cloning of amplification products in
E. coli cells. DNA sequencing.
Electrophoresis of proteins in the Laemmli system. Fractionation of proteins, methods
of protein precipitation and concentration. Dialysis of protein solutions. Determination
of protein concentration in solution. Obtaining zymograms of enzymes.
9 |Literature (in{1. Jocon P. CnpaBounuk 6uoxumuka / P. Jlocown, JI. Dmmot, Y. Dmmmor, K. [Ixonc. M.
Russian) Mup, 1991. 543c.
2. Octepman JI.A. MeTtobl UccrieioBaHUsl OETKOB M HYKJIEUHOBBIX KUCIIOT. DJIeKTpodo-
pe3 u ynerpanentpudyrupoanue / JILA. Ocrepman. M.: Hayka. 1981.
3. Manuaruc T. MonekynsipHoe kinoHupoBanue / T. Manuaruc, D. ®@puy, JIx. CoMOpykK.
M.: Mup,1984.
10| Teaching Comparative, problematic, dialog-heuristic, visual
methods
11|Language Russian
12|Requirements, Oral guestioning
current control
13|Form of students |Credit
reporting
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1 | The discipline Specially Protected Natural Territories
2 | Year of study 3
3 | Semester 6
4 | Number of credits 1
5 | Name of lecturer PhD, associate professor
Nesterova Oxana Lvovna
6 | Learning objectives | Formation of the idea of specially protected natural areas (PAs), to study the pe-
culiarities of the organization (network) of the PAs of different ranks of the Re-
public of Belarus and its role in the light of modern nature protection measures
7 | Prerequisites General ecology, Ecological problems of Belarus, Plant and animal resources,
Rational use, protection, Landscape ecology
8 | Contents of the dis- | Fundamentals of nature protection. The concept of specially protected areas.
cipline Global networks of specially protected natural areas. Characteristics of certain
categories and types of PAs. Reserve. National parks. The reserve. Monuments
of nature. Other types of PAs. Protected areas in Belarus. Berezinsky nature re-
serve. NP "Belovezhskaya Pushcha”, "Pripyatsky”, "Braslav Lakes", "Narochan-
sky". Reserves of Belarus. Monuments of nature of Belarus. Red book of the
Republic of Belarus. Structure and concepts used. Vulnerability categories
9 | Recommended liter- | 1. Bobrov R.V. All about national parks / RV Bobrov. - M .: Young Guard,
ature 1987.
2. Borisov V.L. etc. Protected natural areas of the world: national parks, re-
serves, reserves. Reference book / V.L. Borisov, L.S. Belousova, A.A. Vinokou-
rov. - Moscow: Agropromizdat, 1985.
3. Galay E.I. Use of natural resources and nature protection / E.l. Galay. - Mn ..
Amalfee, 2008.
4. Ivanov Al, Chizhova VP Protected natural territories / A.L. Ivanov, V.P. Chi-
zhov. - Moscow: Moscow State University, 2003.
5. Reimers NF, Shtilmark F.R. Specially Protected Natural Territories / N.F.
Reimers, FR Stilmark. - M .: Thought, 1978.
6. Romanov VS, Kharitonova N.Z. Nature Protection / V.S. Romanov, N.Z.
10 | Teaching Methods | Problematic, dialog-heuristic, visual
11 | Language learning Russian
12 | Conditions (re- | Writing and protecting essays, tests
quirements), current
control
13 | Form of current cer- | credit

tification
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1 | The name of the | Sports Biochemistry
discipline
2 | The course of the |3
study
3 | Semester of training | 6
4 | The amount of|1
credits
5 | Full name of the lec- | GILEP Irina Leonardovna PhD
turer
6 | The objectives of | Formation of biochemists 'students' system of ideas about biochemical changes
the discipline study- | in the body of athletes when performing work of varying power and duration
ing and regularities of recovery after a load.
7 | The prerequisites biochemistry
8 | Contents of the | Integration and regulation of metabolism is the biochemical basis of adaptation
discipline processes. Biochemistry of muscle contraction. Bioenergetics of muscular ac-
tivity. Biochemical changes in the body when performing work of varying pow-
er and duration. Molecular mechanisms of fatigue. Characteristics of anticipa-
tion, chronic fatigue and overwork. Biochemical regularities of recovery after a
load. Biochemical characteristics of the basic motor qualities. Regularities of
biochemical and physiological adaptation to muscular work. The influence of
special environmental conditions on the human body. Biochemical basis of ra-
tional nutrition. Biochemical substantiation of the use of pharmacological agents
to increase the body's adaptation to stresses. Biochemical and anti-doping con-
trol in sports.
9 | Literature 1. Biochemistry of muscular activity: Textbook for high schools phys. upbring-
recommended ing and sports / N.I. Volkov [and others]; under the Society. Ed. N.I. Volkova. -
Kiev: Olympic literature, 2000. - 503 p.
2. Biochemistry: A Textbook for IFC / V.V. Menshikov [and others]; Ed. V.V.
Menshikova. - Moscow: FiS, 1986. - 384 p.
3. Mikhailov, S.S. Sports biochemistry: Textbook for high schools and second-
ary schools / SS. Mikhailov. - Moscow: Soviet Sport, 2004. - 219 p.
4. Basulko, A.S. Biochemical bases of sports muscular activity: Textbook for
high schools / A.C. Basulco. - Minsk: BSUFK, 2006. - 85 p.
(in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of | Russian
instruction
12 | Conditions - oral and written interviews in laboratory classes;
(requirements), - execution of tasks in the test form;
routine control - checking the conduct of laboratory journals;
- protection of the student's prepared essay.
13 | The form of current | credit

certification
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1 |Name of the[Structural and functional organization of pro- and eukaryotic genomes
discipline
2 |Course of Study 4
3 |Semester of training |8
4 |Amount of credits |2
5 |lecturer FULL |Candidate of Biological Sciences, Associate Professor
NAME LAGONENKO Alexander Leonidovich
6 |Objectives of study-|Studying methods of genomic research, rapidly developing in recent years, and the
ing the discipline consequences of genomics development for all branches of biology.
7 |Prerequisites Genetics, molecular biology
8 |Contents of the|History of the development of genomic research. Modern approaches to DNA se-
discipline quencing, their advantages and disadvantages. Functional genomics and proteomics.
Molecular databases. Evolution of genomes. Mechanisms of genomic rearrange-
ments, increase and decrease in the size of genomes. Families of homologous genes.
Molecular phylogeny. Synthetic genomics. Organization of genomes of pro and eu-
karyotes. Organization of the genomes of mitochondria and plastids.
9 |Recommended 1. ITomoB B.B. I'enoMuka ¢ monekynsipHo-reHeTuyeckuMu ocHoBamu. / B.B. Ilo-
literature 1oB.- M.: Kumxkusiii tom “JIMBPOKOM”. 2009
2. Jleck A. BBenenue B Ouonndopmatuky. / A. Jleck; nep. ¢ anri. — M.: BUHOM.
JlabopaTtopusbie 3Hanus. 2009
3. JIptoun b. I'ensr / B. JIptoun. M.: BUHOM, 2011.
10| Teaching Methods |Comparative, problematic, dialog-heuristic, visual
11|Language of | Russian
instruction
12|Conditions - Preparation of essays;
(requirements), - preparation of the report on the genomic sequence annotation
current control
13|Form of current|jexam
certification
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1 | The name of the disci- | Structural Biochemistry
pline
2 | The course of the study | 2
3 | Semester of training 3
4 | The amount of credits 2,5
5 | Full name of the lecturer | NOVIKOV Dmitry Alekseevich PhD, assistant professor
6 | The objectives of the dis- | Form the students an integral system of knowledge about the chemical
cipline studying composition of living organisms, the physico-chemical and biological prop-
erties of natural compounds.
7 | The prerequisites Organic chemistry. Analytical chemistry
8 | Contents of the discipline | Structurally functional characteristics of amino acids, peptides, proteins,
enzymes, nucleosides, nucleotides, nucleic acids, carbohydrates, lipids,
hormones, vitamins.
9 | Literature recommended | 1. Gubich O.l. Structural Biochemistry: Textbook. allowance / Mn .: BSU,
2012, 311 p.
2. Berezov TT Biological Chemistry / T.T. Berezov, B.F. Korovkin. M .:
Medicine, 1990.
3. Biochemistry: Textbook for high schools / Ed. E.S. Severin. Moscow:
GEOTAR-Media, 2006.
4. Komov V. P., Shvedova V.N. Biochemistry / V.P. Komov, V.N. Shve-
dova. M .: Drofa, 2004.
5. Filippovich Yu.B. Fundamentals of biochemistry / Yu.B. Filippovich.
M., 1999. (in Russian)
10 | Teaching methods Explanatory-illustrative, research, problem, dialog-heuristic
11 | Language of instruction | Russian
12 | Conditions - the preparation of abstracts,
(requirements),  routine | - 2 tests,
control - the preparation of a report on the results of the workshop
13 | The form of current certi- | credit

fication
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1 | Name of the disci- | Structural organization of cells of microorganisms
pline
2 | Course 2
3 | Semester of training | 3
4 | Amount of credits 3
5 | Full name of the lec- | Candidate of Biological Sciences, Associate Professor
turer Miamin Vladislav Evgen’evich
6 | Objectives of the | Formation of students' ideas about macromolecular organization and molecular
study of the disci- | mechanisms of functioning of the most important bacterial structures
pline
7 | Prerequisites "Microbiology", "Biochemistry”, "Molecular Biology", "Genetics"
8 | Contents of the dis- | The main differences of prokaryotic cells from euka-riot cells. Development of
cipline ideas about the structure of bacteria.
The chemical and anatomical complexity of the surface structures of a bacterial
cell. The structure of murein, lytic enzymes that destroy the structure of murein.
The structure of the cell walls of Gram-positive and Gram-negative bacteria.
External structures of the bacterial cell: capsules and mucous layers, villi and
pili. Protoplasts, spheroplasts, L-forms.
Chemical structure and basic functions of the cytoplasmic membrane of bacte-
ria. Derivatives of the cytoplasmic membrane. Features of the structure of cyto-
plasmatic membranes archaea.
Macromolecular organization of nucleoids.
Bacterial inclusions, surrounded by a membrane, inclusion of reserve substanc-
es.
Bacterial flagella as locomotor organelles of a bacterial cell. Structure, biosyn-
thesis and assembly of flagellum components. Principal organization and
mechanism of the flagellar motor functioning. The structure of the organelles of
the spirochete movement. The bacterial toxins.
Bacterial endospores. Characteristics of endos-pores, cytology and biochemis-
try of sporulation process. Types of vegetative cell cycles in bacteria - mono-
morphic, dimorphic, polymorphic.
9 | Recommended litera- | 1. I'pomoB b.B. Ctpoenue 6akrepwuii / b. B. I'pomos. — JI.: U3-o JIT'Y, 1985.
ture 2. CoBpemenHast Mukpobuonorus: IIpokapuotst / [og pexn. Y. Jlenrenepa, I
Hpesca, I'. Hlnerens. M.: Mup: 1.1-2, 2005.
3. I'yce M. B. Muxkpo6uonorus / M. B. I'yces, JI. A. MuneeBa. — M.: Akaze-
mus, 2010.
10 | Teaching Methods Active, interactive, dialog-heuristic verbal, problematic, visual
11 | Language of instruc- | Russian
tion
12 | Conditions (require- | -preparation of abstracts;
ments), current con- | -testing
trol
13 | Form of current certi- | exam

fication
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1 | The name of the dis- | Systematization of microorganisms
cipline
2 | Course 3
3 | Semester of training | 5
4 | Amount of credits 3,5
5 | Full Name lecturer Candidate of Biological Sciences, Associate Professor
Lysak Vladimir Vasilevich
Candidate of Biological Sciences, Associate Professor
Fomina Olga Valentinovna
6 | Objectives of study- | Formation of students' ideas about the features of vital activity and organization
ing the discipline of prokaryotic and eukaryotic microorganisms and their position in the general
system of the organic world; consideration of the principles and approaches
used in the modern classification of microorganisms; acquaintance with the
general characteristic of the main higher taxa and modern ideas about the taxon-
omy and nomenclature of microorganisms.
7 | Prerequisites Physiology of microorganisms; Genetics of microorganisms; Structural organi-
zation of microorganism cells; Structural biochemistry, Metabolic biochemistry;
Fundamentals of botany
8 | Contents of the dis- | The most important groups of microorganisms. Traditional and modern classifi-
cipline cations of microorganisms. Principles of taxonomy. Phylogenetic (natural) and
phenotypic (artificial) classification. Criteria of systematics. The main groups of
prokaryotic microorganisms are phototrophic bacteria, chemolithotrophic bacte-
ria, nitrogen-fixing bacteria, gram-positive bacteria that forming endospores,
lactic acid bacteria, coryneform bacteria, propionic bacteria, actinomycetes, my-
coplasmas, arhebacteria, etc. The most important groups of eukaryotic microor-
ganisms: heterotrophic protists, microscopic algae, mushroom-like organisms,
fungi.
9 | Recommended liter- | 1. I'apu6osa, JI. B. OCHOBbI MHKOJIOTHH: MOP(HOJIOTHS U CHCTEMaTHKa rPHOOB U
ature rpubdonono0ueix opranusmoB / JI. B. I'apubosa, C. H. Jlekomuena. M. : ToBa-
puniecTBo HayuHbIX n3aanuii KMK, 2005.
2. CoBpemeHHast MuKkpobroorus / mox pex. M. Jlenrenepa, I'. Jipesca, I. Illne-
rens. M. : Mup, 2005. T. 1-2.
3. Bergey’s Manual of Systematic Bacteriology / Editor-in-Chief G. M. Garrity.
New York: Springer, 2001-2003, V.1-5.
10 | Training Methods Active, interactive, verbal, problematic, visual
11 | Language of training | Russian
12 | Conditions (re- | -preparation of abstracts;
quirements), operat- | -written tests;
ing control -computer testing
13 | Form of current cer- | Exam

tification
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1 | Discipline The English Language

2 | Year of Study 1,2

3 | Term of Study I, 11, 111

4 | Number of Credits | 7

5 | Tutors T. Karlovich, N. Ringel, A. Mikhailenko, V. Kornakova, I. Krivosheya,
D. Borovkov.

6 | Study Objectives | On completion of the course students will have greatly increased the knowledge
of the subject studied (biology) as well as their professional and sociocultural
communicative confidence in the English language

7 | Prerequisites A2 (pre-intermediate level)

8 | Course Content Curriculum includes three modules: professional communication module, soci-
ocultural communication module and assessment module. Professional communi-
cation module is focused on studying: “Origin of Life”, “Cell”, “Human Body”,
“Brain”, “Nervous System”, “Blood”, “Viruses”, “Protista”, “Botany”, “Zoolo-
gy”. Sociocultural module is aimed at studying: “Belarus”, “Great Britain”,
“BSU”, “Biology Faculty”, “About Myself and My Family”, “My Speciality”.
Assessment module provides current, intermediate and final assessment of stu-
dents’ knowledge and is carried out by testing, writing essays and making reports

9 | Literature Rec- | “English for Biology Students”, “Grammar for Biology Students”, “Zoology”,

ommended “Biological Sciences”

10 | Methods of Teach- | Communicative method, student-centered approach, project technology, team-

ing work approach

11 | Language of | English

Teaching
12 | Requirements, Essays, students’ reports and projects
Current  Assess-
ment
13 | Form of Current | Exam
Assessment
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1 |Course Title The main groups of producers in modern biotechnology (special course)
2 |Year 4
3 |Academic Semester |7
4 |Number of credits |2,5
5 |Lecturer RUS Olga Borisovna, associate professor
6 |Goal To expand of idea of the main achievements, modern genetic designs for an expres-
sion of genes in different pro- and the eukaryotic systems and the fields of use of
microorganisms, cages of plants, animal and other objects of biotechnology.
7 |Prerequisites Biochemistry, Molecular biology, Bases of biotechnology
8 |Course Description|Screening of industrial microorganisms. Ways of increase in efficiency of industrial
from Program|facilities. Concept of metabolic engineering. Main methodical methods of metabolic
Guide engineering. The factors influencing process of an expression at the level of DNA,
RNA, protein. Systems of an expression of bacteria Escherichia coli, Pseudomonas,
Bacillus, lactic bacteria, korinebacteria, actinomycetes, yeast, filamentous fungi,
baculovirus. Ways of introduction of recombinant DNA to cages grampositive and
gramnegative bacteria, yeast, filamentous mushrooms. Use of cells of the highest
eucariots for superproduction of biologically active agents.
9 |Recommended 1. Inux b. MonexynsipHast 6uotexHoiorus. [Ipuauunsl u npumenenne / b. [k,
Textbooks (in Rus-|Ix. ITactepuak. M.: Mup, 2002.
sian) 2. enxynos C.H. T'enernueckas umkenepus / C.H. Illenxynos. HoBocu-
oupck, CuOupckoe yHUBEpCUTETCKOE U3aaTenbcTo, 2008.
3. Puvibuun B.H. OcHoBbl TeneTnueckoil nmkeHepun / B.H. Poi6unn. Cankr-
[TetepOypr: N3a-so CIIGITY, 2002.
4. [Matpymes JI.U. UckyccTBenHble renerndyeckue cucremel. T. 1. ['eHHasd u
6enkoBas unxenepus / B.W. Ilarpymes. M.: Hayka, 2004.
10{Methods Research, practical, evident, method of formation of the personal importance of
knowledge
11|Language Russian
12|Student evaluation [testing
13|Final examination |credit
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1 | Discipline The physiology of the endocrine system
2 | Year of Study 3
3 | Term of Study 6
4 | Number of Credits 1
5 | Tutors Liuzina KM
6 | Study Objectives The goal - on the basis of a systematic scientific approach to form the students'
basic ideas about the hormone mechanisms of maintaining homeostasis in vari-
ous conditions of the organism's existence
7 | Prerequisites Human Anatomy, Cytology and Histology, Human and Animal Physiology
8 | Course Content Principles of the organization of the endocrine system. Endocrine System vs.
Nervous System Function. Hormone Properties. Hormonal Regulation. Classes
of Hormones
9 | Literature  Recom- | 1. Physiology of the endocrine system / under. Ed. G. Griffin and S. Ojeda;
mended trans. with the English-M .: BINOM. Laboratory of Knowledge, 2008.
2. The beginning of physiology: Textbook / ed. acad. HELL. Nozdracheva. -
SPb .: Publishing house "Lan", 2005.
3. Nichols D. From the neuron to the brain / Nichols D., Martin R., Wallas B.,
Fuks PM: Editorial URSS, 2003.
4. Human physiology: a textbook / ed. V.M. Smirnov. - Moscow: Medicine,
2007.
5. Physiology. Fundamentals and functional systems: Course of lectures / ed.
K.S. Sudakov. - M .: Medicine, 2008.
10 | Methods of Teaching | Problem, dialogue-heuristic, visual, search-research, reproductive (in the part
of laboratory exercises).
11 | Language of Teach- | Russian
ing
12 | Requirements, Cur- | Methods of oral, written and laboratory-practical control, abstracts, testing
rent Assessment
13 | Form of Current As- | credit

sessment
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1 | Name of the | Theory of evolution
discipline
2 | Course of study 4
3 | Semester 7
4 | Number of credits | 4
5 |Name of the | Candidate of biological sciences, associate professor
Lecturer RAMANOUSKAY A Tatsiana Uladzimirauna
6 | Objectives of stud- | To form a systemic view of natural factors, driving forces and patterns of biologi-
ying the discipline | cal evolution, on the problems and methods of modern evolutionary biology.
7 | Prerequisites Genetics, zoology, botany, ecology
8 | Contents of the | Key issues and main sections of evolutionary biology. Theoretical concepts de-
discipline veloped within the framework of evolutionary biology in past eras and at the pre-
sent stage of the development of science. Methods used to study biological evolu-
tion. Driving forces and the basic laws of biological evolution. The fundamental
and practical importance of evolutionary biology.
9 | Recommended 1. Japsun Y. IlpoucxoxaeHrue BUIOB yTeM ecTecTBeHHOro oroopa. Cou. B 9 T
literature tomax / Y. Jlapsun. — M.-JI., 1939. T.3, 539 c.
2. Sl6nokoB A. B. DBomtoninoHHoe yuyeHue. YuebH. mocodue. 6-e u3j., nepepado-
TaHo u jonoiHeHo / A. B. SI6nokos, A. I'. FOcydos. M.: Beicm. mk., 2006, 310 c.
3. Nopnanckuit H. U. Dpomorus xu3uu / H. U. Mopnanckmit. — M.: «Akane-
musty, 2005, 425 c.
10 | Teaching methods | Lectures, problem discussions, solving tasks
11 | Language Russian
12 | Conditions Attending seminars, writing essays, reading and analysis of scientific articles,
(requirements), holding written tests.
control
13 | ®opma  Ttekymieit | Exam
arTecralmnu
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1 | Course Title Transgenic eukaryotic organisms
2 | Year 4
3 | Academic Semester | 8
4 | Number of credints | 2
5 | Lecturer Candidate of biological sciences, associate professor Pesnyakevich Alexander
Georgievich
6 | Goal The course is intended for students of biological faculties, and aims to give lis-
teners an idea about the methods of obtaining transgenic eukaryotic organisms,
the peculiarities of their use in science and production, the problems associated
with their implementation in practice.
7 | Prerequisites Biochemistry; Microbiology, Virology, Molecular Biology, Genetics
8 | Course Description | The course examines the features of the natural transformation of plant organisms
from Program | during their colonization of Agrobacterium tumefaciens, characterizes Ti plas-
Guide mids and T-DNA, describes the vector systems created on their basis to introduce
genetic information into the plant genome. Specific examples give an idea of the
selection of genes for the production of transgenic plants and their modifications
necessary for optimal functioning of the introduced genetic information. The
course includes information on the features of the genetic transformation of uni-
cellular fungi, the main vector systems developed to produce transgenic yeast, the
advantages and disadvantages of using yeast in the microbiological industry. Da-
ta on the potential for the production of transgenic animals and the vector sys-
tems and methods used for this purpose are given. Genetic engineering systems
for editing genomes and their application are considered. Economic and social
problems that have arisen in society as a result of introduction of transgenic eu-
karyotes into practice are discussed.
9 | Recommended 1. Monekynsapuas 6uorexuonorus. [Ipunnunst u npumenenue / b.I'muk, [Ix. Ila-
Textbooks (in Rus- | creprak. M.: Mup, 2002.
sian) 2. Epmumna A.IlL. I'enetnueckun MoaudHUIMPOBaHHBIE OpraHU3MbI U OHOOE3-
onacHocTh MuHck: benapyckas HaByka, 2013. — 171 c.
3. buorexnonorus buob6esonacHocts buostuka Ilox pex. A.Il. Epmummna /
Mau.: Texnamnoris, 2005.
10 | Methods Comparative, problematic, visual methods, heuristic dialogue, method of forming
the personal significance of knowledge
11 | Language Russian
12 | Student evaluation | Lectures
Laboratory classes (compulsory attendance)
13 | Final examination | Exam
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1 | Name of the | Vector Systems
discipline
2 | Course 3
3 | Semester of training | 5
4 | Amount of credits 2,5
5 | Full name lecturer Doctor of Biological Sciences, Professor Titok Marina Alekseevna
6 | Objectives of study- | Review the principles of organization of vector systems used for molecular
ing the discipline cloning of foreign genetic material in pro and eukaryotic organisms.
7 | Prerequisites Genetics, Microbiology, Biotechnology
8 | Contents of the | Introduction. Principles of the construction of genetically modified organisms.
discipline Technology of recombinant DNA. Enzymes of genetic engineering (restrictases,
ligases, polymerases, reverse transcriptases, nuclease, phosphotases, etc.). Meth-
ods of isolation and analysis of genes of pro- and eukaryotes (cloning, PCR,
chemical synthesis, sequencing). Types of vector systems. Vector systems of
bacteria based on plasmids, phages and their hybrids. Vector systems for cloning
in yeast, plant and animal cells. Methods of introducing vectors.
9 | Literature 1. Rybchin V.N. Principles of genetic engineering / SPbSTU Publishers, St.
Petersburg, 2002.
2. Juravleva G.A. Genetic engineering in biotechnology / S.G. Inge-
Vechtomov, editor / Eco-Vector Publishers, St. Petersburg, 2016.
3. Titok M.A. Plasmids of Gram-positive bacteria / J.K. Fomichev, editor /
BSU Publishers, Minsk, 2004.
10 | Teaching Methods | Problematic, dialog-heuristic, visual.
11 | Language of | Russian
instruction
12 | Conditions -testing
(requirements), -writing essays
current control
13 | Form of current | exam

certification
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1 | Course Title Veterinary microbiology
2 | Year 3)
3 | Academic Semester | 9
4 | Number of credints | 2,5
5 | Lecturer Candidate of Agricultural Sciences Arkhipov Ivan Nikolaevich
6 | Goal The purpose of the discipline is to form ideas about the theoretical and practical
foundations for diagnosing infectious diseases of animals and birds and the prin-
ciples of disease prevention, as well as ensuring veterinary and sanitary quality of
products subject to veterinary control.
7 | Prerequisites Physiology of microorganisms, Systematics of microorganisms, Mechanisms of
biosynthesis of antibiotics and their effect on cells of microorganisms
8 | Course Description | Types of relationships between macro and microorganisms, the general theory of
from Program | infection. The setup of a veterinary laboratory. Obligatory minimum of studies
Guide conducted in the diagnosis of infectious diseases. The rules of selection, conser-
vation and transfer of material to the laboratory. Storage of material in the labora-
tory, preparing it for research. Formulation of a preliminary diagnosis by a mi-
croscopic method of investigation. The diagnosis based on the results of bacterio-
logical and serological research methods. Biological method of research. Veteri-
nary-sanitary bacteriological evaluation of products of animal origin and feed.
Disinfection and quality control of disinfection. Production of biological agents
for immunoprophylaxis of animal diseases
9 | Recommended Paouyk, H.A. Berepunapnas mukpoOuonorus u ummynonorus / H.A. Paguyk,
Textbooks (in Rus- | I'.B. Jlynaes, H.M. KonbrueB u [ap.]; mox penakiueir H.A. Paguyka. — M.: Ar-
sian) porpomuszar, 1991. — 383 c.
Cononexo, A.A. Ilpaktukym mo oOmeld MuKpoOuosoruu: ydeObHoe mocodue /
A.A. Cononeko, A.A. I'mackoBuu, B.H. AnemkeBud u [ap.]; mox pemakuueit
A.A. I'mackoBud. — MH. : «Ypamxkaii». 2000. — 280 c.
Cononexo, A.A. TlpakTUKyM 1O YaCTHOM MHKpoOHojoruu: yyeOHoe mocobue /
A.A. Cononeko, A.A. I'mackoBuu, B.H. AnemkeBuu u [ap.]; moa penaxkuueit
A.A. I'mackoBuu. — MH.: Ypamxkaii», 2000. — 250 c.
10 | Methods active, interactive, verbal, visual, problematic
11 | Language Russian
12 | Student evaluation | - written tests on specific topics of the course;
- protection of the essay prepared by the student;
- oral polls
13 | Final examination | credit
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1 |Course Title Virology

2 |Year 3

3 |Academic Semester |6

4 |Number of credits |2,5

5 |Lecturer Doctor of biological sciences, professor, the head of the department of molecular
biology Evtushenkov A.N.

6 |Goal To acquaint students with the basic groups of viruses of bacteria, animals and
plants, to consider peculiarities of their organization and reproduction, to give an
idea about the most interesting representatives, to display the basic directions and
perspectives of viral science development

7 |Prerequisites Biochemistry, microbiology, genetics

8 |Course Description|Introduction. The general virology. Principles of virus classification. Basic families
from Program|of animal and human viruses. Special methods of isolation and studying viruses.
Guide The structure of virus substances. Organization of viral genomes. Basic hypothesis

of virus origins and their confirming facts. Possible ways of virus evolution. Bacte-
riophages. Viruses and host cell interaction. The general scheme of virus replica-
tion (cycle of phage single development, viral infection biochemistry). Virus infec-
tions. The ways of transmission of animal and human viruses. Latent virus infec-
tions. Novel and rising virus infections. Plant virus infections. Noncanonical vi-
ruses: prions and viroids and their mechanisms of reproduction. Description of viral
separate families pathogenic to human and animals. Antiviral therapy.

9 |Recommended 1. 3unuenko A. M. OCHOBBI MOJIEKYJISIDHON OMOJOTMH BHPYCOB W aHTHBHPYCHOM
Textbooks (in Rus-|tepamuu/ A. U. 3undenko, /1. A. [Tapyns. Munck: «Bpimieiimias mkosnay, 2005.
sian) 2. Meauuumuckas mukpooduonorust/ nmox pea. B. U. [lokposckoro, O. K. ITo3zneesa.-

['otap Memununa, M., 1999. C. 657-848 (OOmias Bupyconorus. YactHas BUpycO-
Jorus).

3. O6mas u yactHas Bupycomnorus / mof pen. B. M. XKnanoga, C. . NaiinamoBuua.
M.: Meaunmna, 1982.

10|Methods Comparative, problematic, visual methods, heuristic dialogue, method of forming
the personal significance of knowledge

11|Language Russian

12|Student evaluation |-labs report.

-writing tests;
13|Final examination [exam
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1 | The name of the | Zoogeography
discipline
2 | The course of the |3
study
3 | Semester of training | 5
4 | The amount of |15
credits
5 | Full name of the lec- | PhD, Associate Professor J.Ye. Meleshko
turer
6 | The objectives of | The purpose of the special course «Zoogeography» is the formation of a holistic
the discipline view of the Earth's fauna and it’s structure. The objectives of the course include
studying introducing students to environmental and basics of zoogeography, the study of
the range and its dynamics, fauna and zoogeographical zoning, anthropic influ-
ence on biomes and biota in different geographic conditions.
7 | The prerequisites Zoology
8 | Contents of the dis- | The history of zoogeography. Ecological basis of zoogeography. The doctrine of
cipline the range. The doctrine of the fauna. The origin and evolution of the fauna of the
earth (historical biogeography). Systematic zoogeography
9 | Literature 1. Jlomatuu U.K. 3ooreorpadus. Munck: Beiciias mikosa, 1989.
recommended  (in | 2. Boponos A.I'. buoreorpadus mupa / A.I'. Boponos, H.H. [Ipo3nos, E.I'. M-
Russian) no. M.: Beiciias mkona, 1985.
3. buoreorpadus ¢ ocHoBamu 3kosorun / A.I'. Boponos [u ap.]. M.: Beicmas
mkoJja, 1999.
4 . BoponoB A.T. buoreorpadus ¢ ocnHoBamu skojorun. M., 1987.
5. Kpenkanosckmii O.JI. CoctaB u pacrnpocTpaHeHHEe YHTOMOGAyH 3eMHOTO IIa-
pa. M.: ToapumectBo HayuHbix u3ganuiit KMK, 2002.
10 | Teaching methods Active, interactive, verbal, problematic, visual
11 | Language of | Russian
instruction
12 | Conditions Testing, preparation of abstracts
(requirements),
routine control
13 | The form of current | Credit

certification
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1 | The name of the | Zoology
discipline
2 | The course of the |1
study
3 | Semester of training | 1-2
4 | The amount of |10
credits
5 | Full name of the lec- | PhD, Associate Professor J.Ye. Meleshko; PhD, Associate Professor V.V.
turer Sakhvon
6 | The objectives of | The course «Zoology» is one of the fundamental courses in the system of uni-
the discipline versity biological education. The aim is to familiarize students with the diversity
studying of animal organisms, the patterns of their distribution, as well as the specific fea-
tures of the morpho-physiological organization of representatives of various sys-
tematic groups.
7 | The prerequisites Zoology
8 | Contents of the dis- | Kingdom Protista. Kingdom Animalia. Subkingdom Parazoa. Subkingdom
cipline Phagocytellozoa. Subkingdom Eumetazoa. Phylum Platyhelminthes. Group of
Phyla Nemathelminthes. Phylum Annelida. Phylum Arthropoda. Phylum Ony-
chophora. Phylum Mollusca. Phylum Tentaculata. Phylum Echinodermata. Phy-
lum Hemichordata. Phylum Chordata.
9 | Literature  recom- | 1. Jlorems B.A. 3oomorus 0ecrmo3BoHouHbIX. M.: Beicmas mikona, usmg. 6-oe,
mended (in Russian) | 1975; uzna. 7-oe, 1981.
2. Hlaposa U.X. 3oomorus 6ecrio3zBoHouHbIX. M.: Biamoc, 1999.
3. Jlonatun U.K. 3oomnorus 6ecnnozBonounsix / UK. Jlomarun, JK.E. Menemiko.
Mumnck: BI'Y, 2009.
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