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1. Description discipline
"ECOLOGY OF MICROORGANISMS™

Area of expertise, direction of training, Educational qualification

Area of expertise

"Natural Science"

Specialty

101 "Ecology"

Educational qualification

«Bachelor»

Characteristics of discipline

Kind of discipline regulatory

Total hours 66

The number of credits 1.8

Number three content 2
modules

Course project (work)

form of control Exam

Indicators discipline for full-time and distance learning

full-time distance
learning learning
First training 2
Semester 2
Lectures 15
Practical, seminars -
Laboratory classes 15
Independent work 36
Number of weekly hours
for full-time students:
classroom: 2.0
independent student work: 1,3




2. Purpose, tasks and competencies of the discipline

The purpose of discipline "Ecology of biological systems (microbial
ecology)" - exploring the ecology of microorganisms, distributed by habitat
classification by type of food, functioning laws microbial populations form a system
of skills and abilities of autekologii, population ecology and synekolohiyi
microorganisms that will solve common Bachelor of tasks ecologist.

The objective of the course "Ecology of biological systems (microbial
ecology)"” is knowledge of the laws of microorganisms, forming an idea of the
location of microorganisms in the system organic world, their role and importance for
sustainable development and nature society and the general laws of evolutionary
development microorganisms; studying the structure of microbial ecosystems,
mastering methods of assessing the impact of environmental factors on
microorganisms; give students an idea about the possibility of adapting to different
microorganisms and abiotic factors for biological indication biotychnychnyh,
biotechnology, and protection of natural ekonish; on current trends and fundamental
science and applied research in environmental science and related sciences for future
professional orientation.

Following the completion of the course the student should
know:

- The organization of the biosphere, life domains, microorganisms and their
communities as a component of the biosphere, especially the metabolism of
microorganisms and their role in the emergence and transformation of organic matter
in nature, the processes of energy exchange between the organic and inorganic
nature;

- Basics of ecology of microorganisms and their communities, morphology of
microbial cells, types of power microorganisms energy during metabolism, basis
biotechnology; taxonomy and ecology - physiological characteristics of
microorganisms, methods of ecological functions of microorganisms;
- Concepts, principles and methods, systems and theory in autekologii, population
ecology and synekolohiyi microorganisms;

- The possibility of using microorganisms in bioremediation processes
territories affected by anthropogenic factors, the possibility of detoxification of
hazardous wastes and creating technologies that prevent the formation of toxic waste;
- Practical application and the individual methods, concepts and systems ecology of
microorganisms in science and other spheres of social activity (agriculture,
biotechnology, the search for new resources, environmental protection, sustainable
development model of nature and society, education, etc.).
Be able to:

- Identify key features of populations of microorganisms on the influence of
abiotic factors;

- Establish microorganisms belonging to the ecological and trophic
groups

- Identify the types of relationships in the microbiota;

- Make kinetic characterization of microbial populations, determine their type
of growth;



- Assess the type of strategy microorganisms;
- Formulate objectives for development of environmental measures and
technologies using microorganisms and their metabolites.

Acquisition of competencies:
general competencies (GQ):
professional (special) competencies (FC):




3. The program and structure of the course

hours

full-time learning

Modules and themes Total including
Le | pr lab | ind | in
C d
Module 1. Autecology of microorganisms
Topic 1. General presentation of ecology of 10 3 3 10
biological systems
Theme 2. Trophic and physico-chemical 10 4 4 10
characteristics of microbial communities
Total for module 1 20 7 7 20

Content of module 2. Module 2. Population ecology of microorgan

isms, synecology

Topic 1. Subject of population ecology of 8 4 4 8
microorganisms
Theme 2. Synecology of microorganisms 8 4 4 8
Theme 3. Microbiological processes in
ecosystems and their applied aspects
Total for module 2 16 8 8 16
Total 36 15 15 36




4. Topics of seminars

Ne Title theme Hours
Don’t provide of curriculum
5.  Topics of practical training
Ne Title theme Hours

Don’t provide of curriculum




6. Themes of laboratory works

Ne Topic og Lab Number of
3/m hours
1 Lab Ne 1. The principles of structure and laboratory 2

equipment ecology of microorganisms. Methods of
sterilization of utensils and Mediums.

2 Lab Ne 2. Curve growth of populations of 2
microorganisms. Culture of Aspergillus niger on full and
partial nutrient media

3 Lab Ne 3. Methods of allocation of pure cultures of 2
microorganisms and storage of natural ecozenoziv.

4 Lab Ne 4. Study of physicochemical factors on the 2
growth of microorganisms.

5 Lab Ne 5,6. Determination of the number of soil 4

microorganisms by culture on solid nutrient media.
Environmental research method using soil biota glasses
fouling (for M.H.Holodnym).

6 Lab Ne 7. Determination of antagonistic relationships 2
between soil microorganisms.
7 Lab No 8. Features bioruynuvannya xenobiotics 2

microorganisms. Determination of amylase activity
Aspergillus oryzae and bacteria.

8 Lab Ne 9. Research destruction of microorganisms 2
fungicides genus Pseudomonas. Determination of the
effectiveness of catalase, oxidase and nitrate bacteria.

7. Questions, test to determine the level of students learning

1. Subject, tasks, areas of environmental microorganisms. Methods of ecology of
microorganisms.

2. The history of microbial ecology as a science. Works SM Vinogradsky M.
Beyerink, BV Perfylyeva, MG Cold and others.

3. Mechanisms of interaction with molecular oxygen prokaryotes. Toxic effects of
molecular oxygen and its derivatives. Protective mechanisms prokaryotic cells.
4. Exposure to high and low temperatures on microorganisms. Mechanisms psihro
- and termofilnost.

5. Effect of pH on the activity of microorganisms. Mechanisms of pH homeostasis.
6. Water activity environment. Halophile. Osmophile. The mechanisms of
adaptation to osmotic state of the environment. Kserofiliya.

7. photosynthetically active radiation for different phototrophic groups. UV
radiation, ionizing radiation. Mechanisms radiostiykosti.

8. The influence of gravity, magnetic fields and hydrostatic pressure on
microorganisms.

9. Compounds and ions are toxic to microorganisms.



10. The concentration of nutrients and microorganisms. Kopiotrofy and oligotroph.
11. Adaptive responses in prokaryotes.

12. Adapting to natural environmental conditions. Taxis. Adhesion. Epiphytes,
lithophile organisms. Krenofily.

13. Microbial communities as integrity. Thermodynamic requirements for
community and individual organisms in it.

14. Trophic relations in the microbial community. Cooperation and competition.
15. Ekofiziolohichni groups in the community. Primary producers. Destructor.
Primary and secondary anaerobes.

16. Binary interaction. Competition for substrate and generally competitive
displacement. Life strategy. K-strategists, r -stratehy, L -stratehy. Competition
between groups in the community.

17. Protokooperatsiya and anabolic sintrofiya.

18. Antibiosis products and physiologically active substances.

19. The development of microbial communities. Succession.

20. The role of microorganisms in biogeocenotic metabolism: participation in the
carbon cycle, nitrogen, sulfur, phosphorus and iron.

21. Biotic relationships microorganisms.

22. Microflora of air.

23. Characteristics of water as the habitat of microorganisms. Stratification
reservoirs.

33. Euvtrifikatsiya reservoirs. Self-cleaning water. Saprobic zone indicator and
microorganisms.

34. The soil as a habitat of microorganisms. Microbial pool. Zymohenna
indigenous microflora and soil. Pool metabolites in the soil. The role of
microorganisms in soil formation processes. Microbial succession in the soil.

35. The wastewater treatment. Aerotanks. Digesters. Community treatment plants.
Water for consumption.

36. Processing of solid waste. Composting. Solid anaerobic fermentation.
42. Self-cleaning natural environments. Control of the natural environment.
Bioremediation of contaminated soils. Degradation of xenobiotics. Fighting against
oil pollution.

43. The bacterial hydrometallurgy.



8. Teaching methods

The success of learning as a whole depends on the intrinsic activity of students, the
nature of their activities, it is the nature of the activity, degree of autonomy and
creativity should be important criteria in choosing a method.

Explanatory and illustrative technique. Students acquire knowledge by listening to
the story, lecture on educational or instructional materials through the on-screen
guide in the "ready" form. Perceiving and interpreting facts, evaluations,
conclusions, they remain within the reproductive thinking. This method is used
widely as possible to transmit large amount of data. It can be used for presentation
and assimilation of facts, approaches, assessments and conclusions.

Reproductive method. This refers to the application of learned from sample or
regulations. Activities of trainees is algorithmic, corresponding instructions,
orders, rules - similar to the present sample situations.

The method of problem presentation. Using any source and means lecturer before
teaching material, poses the problem, formulating cognitive tasks, and then
exposing the system is proved by comparing the views, different approaches shows
way to solve the problem. Students are like witnesses and accomplices in scientific
research.

Partly-search or heuristic method. Its essence - to organize the active solver
nominated teacher (or self-contained) or cognitive tasks under the supervision of
the teacher or based on heuristic programs and guidelines. The process of thinking
becomes productive nature, but it gradually directs and supervises the teacher or
the students on the basis of the above programs (including computer) and manuals.
This method is one of the varieties of which are heuristic conversation - a proven
way to enhance thinking and motivation to learning.

The research method. After reviewing the material, production problems and tasks
and short oral or written instruction by those who teach self-study literature
sources are monitoring and measurements and perform other search action.
Initiative, independence, creativity manifested in research activities fully. Methods
of training is directly transferred to the methods which mimic and sometimes
implement scientific research.

So, considered the six approaches to the classification of teaching methods.

9. Forms of control
Tests



Methods and scale assessing students
Ratings of student knowledge
Indicative distribution of points, awarded to students

type of | module | theme Training Individual modular | Total
control sessions tasks (module
(preparation control)
and
execution)
1.1. 2 2 3 7
1.2 3 3 3 9
= Total 1 5 5 6 16
= 2.1. 4 A Z 17
§ 2.1. 4 4 4 12
E’ Total 2 8 8 8 24
S 3.1. 6 6 3 15
3.2. 6 6 3 15
Total 25 25 20 70
Exam 30
General total 100

Module system of teaching of discipline and a rating evaluation of
knowledge of students is after its mastering

In accordance with «Statute about credit-module system of studies in
educational material of discipline « Industrial biotechnology» it parts on 4
semantic modules, by a volume 5.8 credits of EST seach.

Rating of student from mastering of discipline is determined on a 100 ball
scale. He consists of rating from educational work at the evaluation of which 70
points target, and rating, from attestation (to examination) - 30 points. Every
semantic module is also estimated on a 100 ball scale. By the form of control of
knowledges from the semantic module 1 there is implementation of calculation
work will build on transformer substation (a task is given out to every student).
Semantic module 2 estimated as a result of defence of reports from laboratory
works.

On rating from educational work in decision of department, rating can influence
from additional work - to 20 points and rating penalty (with a negative sign) - to 5
points.




Rating of student from educational work of Rnr is determined after a
formula
Rew = 0,7(RWom + R@om)/Kisc + Rawp - Rp, 2
where RYom, RPom ratings estimations accordingly 1th and 2th semantic
modules after by a 100-ball by a scale;
Raw, Rp rating from additional work and rating is penal accordingly.

Students which collected from educational work 60 and more points can
not make examination, but get in examination estimation "Automatically”, in
accordance with the collected amount of points, translated in a national estimation
and estimation of ESTs in obedience to a table. 2.6. In such case rating of student
from discipline R disc equals his rating from educational work.

R disc=Rew

If a student wishes to promote rating and become better estimation from
discipline, he must mporiTu Semester attestation - to make examination. Last
students, which from educational work collected less than, than 60 points, take
place in an obligatory order. For admitting to attestation a student must collect less
than 60 not points from every semaritic module, but oh the whole not less than,
than 42 points are from educational work.

Rating of student from attestation of Rg isdetermined after by a 100-poins by
a scale.

Rating of student from discipline of Ruisc is calculated on a formula

Radisc= Rewt 0,3 RaT

Rating of student from discipline is translated in a national estimation and
estimation of ESTs

A national estimation is written down in the test book of student, and an
estimation of ESTs a book of rating estimation of knowledges of student.

Intermediate control of knowledge of students is carried out regularly on
lecture and practical employments by their questioning from passed material. Form
of control of knowledges from the semantic module 1 is implementation of
calculation work from the calculation of ground will build on transformer
substation. Semantic module 2 estimated as a result of defence of reports from
laboratory works.

Final control of knowledges is carried out on examination.

An estimation is "excellent proposed" to the student which during a
semester worked systematic, on examination rotined scalene and deep knowledges
of programmatic material, able freely to execute tasks which are foreseen by the
program, mastered basic arid acquainted with additional literature,
Intercommunication of separate sections of discipline, their value feels for a future
profession, found out creative capabilities in understanding and use educational-
programmatic to material, showed a capacity for an independent update and
addition to knowledges.

An estimation is ""Good proposed" to the student which found out complete
knowledge educational-programmatic to material, successfully executes the
foreseen program tasks, mastered basic literature which is recommended by the
program, proof character of knowledges rotined from discipline and apt at their



independent addition and renewal during subsequent studies and professional
activity.

An estimation is "*Satisfactorily proposed" to the student which discovered
knowledge basic educational-programmatic to material in a volume, to the
necessity for subsequent studies and next work after a profession, produced with
implementation of tasks, foreseen by the program, assumed separate errors in an
answer on examination and at implementation of examination tasks, but owns
necessary knowledges for their overcoming under the direction of scientifically
pedagogical worker.

An estimation is "Unsatisfactorily proposed” to the student which did not
find out sufficient knowledges basic educational-programmatic to material,
assumed of principle errors in execution the tasks foreseen by the program, it does
not can unassisted scientifically pedagogical to use a worker knowledge at
subsequent studies, not able to lay hands on skills of independent work.
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HAIIIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I TIPUPOJOKOPAUCTYBAHHS YKPATHA

oC «bakanaBp» Kadenpa 3AJIIKOBUM BLIET 3aTBepaxyio
crnenianbHOcTi «Exonoris €K00i0TexH0JI0rii Ta Ne 3aB kadenpu
0iopi3HOMAHITTS 3 TUCIHTUTIHA
2020-2021 naBu.pik ExoJ10risi 6i0J10TiYHUX cHCTEM (i rmc)
(exoJ10riss MiKpooOpraHizMiB) ITatnka M.B.
“« 7 2020 p.

3anixosi 3anumanns

1. Jlatn BU3HAYEHHS TEPMiHY «ayTEKOJIOTish» Ta OXapaKTepH3yBaTH eKOJIOro-(i3ioNoriyHuX TPy MiKpOOpPTraHi3MiB IO
BIJIHOIICHHIO 70 a0iOTHYHUX (PAKTOpPiB HABKOJHWIIHLOTO cepepoBuina (Mo Temmneparypu, pH, mkepena kapOoHY,
HAsSBHOCTI KHCHIO Ta iH.)

2. HamamoBaTi ocHOBHI (ha3u KpHBOI pOCTY KIITHHHUX MOMYJISIIH Ta OMUCAaTH 0COOIMBOCTI KOXKHOT OKpeMoi (a3u,
JIATH BU3HAYEHHS TEPMiHY «IE€MEKOJIOTis

Tecmogi 3a60anus piznux munie

Iuranns 1. OcHoBHI NPUHIUIHA eKoJ1orii BUBYA€E B3a€EMHHHU OpraHi3MIB JaHOI'O
MiKpooprasismis, sIBH1LE XeMOCHHTE3y y 3 BUJy 3 OTOYYIOUMMH iX 0OCOOMHaMHU
MiKpPOOpPraHi3MiB 0y/1M BCTAHOBJEHi........... IHIIUX BWJIB, TOOTO BIUIMB O10THYHHX
1 K.Jlinne# (hakTOpiB Ha 11l OpraHizMu
2 E.T'exkens
3 C.BuHorpaacekuii
4 10.01ym IIutanns 4. [ToctaBuTH BignoBigHicTHL
5 J . Menzeneen 1 EBpubiontn
2 CteHo0ioHTH
MuTanns 2. Busnayre BipHe cniBBigHOIIEHHS! A MalOTh INMPOKi MEKi TONEPaHTHOCT]
A. CykynHicTb 0COOMH, SIKIi MalOTh b MArOTh By3bKi M&Xi TOIEPaHTHOCTI
1. Acouianist | 3aranbHi Mop¢odizionoriyni 1 reHeTH4Hi
(cmisipHOTA) ocoONMMBOCTI 1, K  MpaBWIO, He IMuranns 5. B cranionapHhiii ¢asi pocty kyabTypn
CXPEIIYIOThCS 3 IHIIUMH BUJIAMU MiKpOOpraHi3MiB IIBUAKICTb POCTY:
b.CykynHicTh OCOOMH OJHOTO BUIY, IO A. IBHIKICTh POCTY MOMYJSIil TOPiBHIOE
MaroTh 3arajibHe MicLeiCHyBaHHS HYII0, PpI3KO 3pOCTa€ KOHKYPEHLis 3a
2.MikpoOHHI | MPOTATOM TPUBAJIOrO YacCy, 3JaTHUX 0 Xap4oBl pecypcu, YTBOPEHHs HOBUX KIITHH
LIEHO3 0o0MiHYy TeHeTHYHOIo iH(popMalli€eo, 1, 1 VIOBUTBHIOETECS.  Bynb-sike  30UTbIIEHHS
3a3BHYaid, B Til 4M 1HIIIH Mipi 1301b0BaHi yKcia KITHH KOMIICHCYETHCS OIHOYACHOIO
BiJl CXOXKHUX TPYII 3aruOeIUTI0 1HIMMX KITHH, TOMY CyMapHa
B. Bynb-sika rpyna MiKpoopraHi3mis, siki YHCENBHICTh JKUBUX KIITHH 3aJMIIAETHCS
HAJIeXATh 0 PI3HUX BHUMIB i CHiBICHYIOTH IIOCTIHHOIO.
3 Momymsmis B OHOMY Micge igHyBqui abo H'CBHiﬁ 2 b. HIBI/I,IIKiCT.b pocTy mOmyJIsIii 36iJH.>IHy€T.LCH
MICIIEBOCT1; BCl 11 OpraHi3MH OB s3aH1 B. [IlBuakicte pocTy nDomyssmii pizKo
MDK COOOI0 XapuOBHUMHU 1 IPOCTOPOBHMH 3 3MEHIIYEThCST Ta 30UTBIIYETHCS KiJBKICT
B3a€EMOJIISIMU 3aruOIuX KIITHH
I Cykymmicte  06e3miui  acoriarmii
MIKPOOpPTraHi3MiB, SIKi 3aCESIOTh IUITHKY Muranns 6. B3aemoBigHOcHHH, 3a SIKHX He
cepeioBUIlia 3 OLIBLI-MEHII OJHOP1IHUMHU BinGyBacThCS Ge3nocepeaHbLOro BILIHUBY
4. Bux YMOBaMH (MIiKPOKIIIMAT, BOJIOTICTb, yMOBH MiKpOOpraHi3mMiB oH Ha OJHMIi — 1e:
IPYyHTY, SKIOIO II¢ TIPYHT, TI€OJOriyHa 1 cuM6i03
OymoBa i T. a) 1 3IOIHCHIOIOTH 2 KOMEHCAII3M
TpaHchopMaLio OpraHiYHUX 1 3 HelfTpanizm
MiHEpaJbHUX PEUYOBHH MEBHOTO 010IIEHO3Y

Murtannsa 3. «/demexooris» — ne:

BHUBYEHHS BIUIMBY 30BHIIIHIX (i3HUKO-
1 XIMIYHEX yMOB (20i0THYHHUX (AKTOPIB)
Ha OpraHi3Mu
2 TIOMTYJISATiffHA €KOJIOTis, 00’ €KTOM SIKOI €
TIOMYJIALIS
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IIutanna 7. BcTranHoBHTH BigmoBigHicTL MiK
METOJaMM CTepuIIi3amuii:

IIuranns 9. Biogerpagamisa - me nepeTrBoOpeHHs
CKJIAJHUX PEYOBUH 32 J0NOMOror0 0iooridyHoi

AKTHBHOCTI

Mikpoopranizmis. Ile mmpoke

NMOHATTH BKJIKOYA€

TpaHchopmariiro, abo HE3HAayHI  3MIiHH

1 ABTOKJIaBYBAaHHS

2 [TpoxkaproBaHHS

a CTepuJIi3anis B HoayM i maJbHUKA

6 CTepuWIIi3allisi HACHYEHOI0 Maporo (BOJIOTHM)

XKapoM

B

cTepeni3alis CyXHM KapoM

IIuTanng 8. BctanoBuTH BignoBigHiCTh:

1.EnextuBHi

A. cepemoBulla, Ha SKHX
pocTyTh i PO3BHBAIOTHCS
NPEICTABHUKK  PI3HUX TPyl
MiKpOOpraHi3MiB

! MOJICKYITH
2 (dhparmenrariiro, ab0 pO3KIAJaHHSI CKJIATHOT
MOJIEKYJIM Ha OLIBII IPOCTi CIIONYKH
3 aMoHidikamito
4 JICHITpHdiKaIlifo
MiHepaJi3alliro, a00 MepeTBOPSHHS CKJIaIHUX
5 peyoBuH B npocti (H20, CO2, Hz, NH3, CHs 1

T.J1.)

2. Tudepenuiiino-
IarHOCTUYHI

b. cepenoBumia 3abe3neuyroTh
MEepPEeBaKHUI PO3BUTOK OIHOI'O
BUZTY abo rpynu
MiKpOOpraHizmiB i MEHII
npuaaTtHi abo HaBiTh 30BCIM

IIuranns 10. BcranoBuTH BignmoBigHicTn

1. moBepxHEeBi TKaHWHM KOpeHiB, | A. Puzornana

SIK1 3aCEJeHI  MIKpOOpraHi3Mamu

3. YHiBepcainbHi

HENpUAaTHI Ui PO3BHUTKY
THIITHX
B. MIOKMBHI CepeIoBUIIA

(lHOUKaTOpHI)  ChOyXaThb IS
mudepenmianii  pisHUX  BHIIB
MIKpOOpraHiaMiB Ha IIiICTaBi
BiAMIHHOCTEXT B  OOMIHHUX
npoiecax

2.
IpuJIsirae

BUMIPIOETHCS
MiJiMeTpaMu

IpyHT, skuii Oe3mncepenubo | b. Puzochepa

JI0 KOpEHiB i

KiIpKOMa

3. rpyHT, Bignanenuii Big kopeniB | B. Iicrocdepa

Ha BiJcTaHb He Oinbmie sk Ha 0,5-
1 caHTUMETpHU

11. Supportive

Scientific methods of teaching includes: state educational standards,
curricula and training programs for all standard and optional subjects; program of
educational, industrial and other practices; textbooks and teaching aids; instructional
and teaching materials for seminars, practical and laboratory lessons; individual
educational and research objectives; tests; text and electronic versions of tests for
current and final control, teaching materials for the students individual work.

12. Recommended books

Basic

I.L. Pepper and C.P. Gerba. Environmental Microbiology/ A Laboratory Manual
//[SECOND EDITION: 2004, 226 p.
Madsen, Eugene L. Environmental microbiology / Eugene L. Madsen// 2008, 490 p.
Anpaperok E.M. OcHOBBI AKOJOTHMU TOYBEHHBIX MHUKpoopranu3mos/ E. W. Arnperox,
E. B. Banarypoa ; AH Vxkpainu, MH-T MukpoOuonoruun m Bupyconoruu. — K. :
Hayk. nymka, 1992. — 224 c.
Apucrtosckas T.I'. MukpoOuosorus mpoieccoB nouBoodpazoBanusi. M.: Hayka,
1980. - 187 c.
baboreBa M.A., 3enoBa H.K. buonorus mous. M.: 3a-Bo MI'Y, 1989. - 336 c.

bexep M.E. buorexnonorus / bekep M.E., Jluenunsii I'.K., Paiinynuc E.Il.— M.:




Arponpomusaat, 1990. — 334 c.

7. BbproxaHoB AJL, Pri6ak K.B., Herpycos AN. MonekynspHas
MUKpoOuonorusa:YueOHuk st By3oB. — M.:M3gatensctBO MOCKOBCKOIO
yHuBepcureta, 2012. — 480 c.

8. I'pomos b.B., ITaBnenko I'.B. Okonorus Oakrepuid. - JI.:13a-Bo JII'Y, 1989.- 247 c.

9. Exomnoris mikpoopranizmis: Ilocionuk / B.IL.Ilatuka, T.I'.Omensanens, [.B.I'punuk,
B.®.Iletpuuenko; 3a pex. B.ILIIatuku.- K.:Ocnosa, 2007.-192 c.

10.3aBap3un I'.A., Konotunosa H.H. Beenenue B mpupo10Be14ECKy0 MUKPOOHO-
noruto. M.: KHmkHbI 1oM «YHuUBEpcUTeT», 2001. - 256 c.

11.3Bsarunnes .I'. I[TouBa u Mukpoopranuszmsl. M.: U3n-Bo MI'Y, 1987. - 256 c.

12.3enoBa ['\M., CrenanoB A.JI., JluxaueBa A.A., Many4apoBa H.A. [IpakTukym mno
ouosiornu nous. M.: M3xa-so MI'Y, 2002. - 120 c.

13.Iytunceka I'.O. 'pynroBa mikpoOiosoris: HapuanbHuil nociOHUK. -

K.:Apicreii, 2006.-284 c.

14.HerpycoB A.U., bonu-Ocmonosckas E.A., Toprmenko B.M. D3Oxkonorus
Mukpoopranu3zMoB M.: U3narensckuii nentp "Axagemus'", 2004. - 272 c.

15.0xywm 1O. Okonorus: B 2-x T. — M.: Mup, 1986.

16.ITatuxka B.®., Omenssneup T.I'., I'punuk W.B., Ilerpuuenxko B.d. Exomnoris
MmikpoopranizmiB (3a pen. B.IIL. [latukn) /KuiB: OcnoBa, 2007.- 192 c.

17. [Mupor T.II. 3araneua mikpoOionoris: miapyunuk / [Tupor T.II. — K.: HYXT,
2004. — 471 c.

18.1TouBeHHBIC OpraHU3MBI Kak KOMIIOHEHTHI Ouoreorieno3a [Tekct] / Pen. E.H.
Mumyctun. — M. : Hayka, 1984. — 247 c.

19.1IpakTuky™m mo 6uosioruu mo4B: Yuel. mocodbue / 3enona I'.M., Ctenanos A.Jl.,
JIuxaueBa A.A., Manyuaposa H. A. - M.: I3gatensctBo MI'Y, 2002.- 120 c.

20.Cennckoxo3siictBenHass Ouorexnonorus / [Lllesenyxa B.C., KamamnmkoBa E.A.,
Kouwmesa E.3. u ap. ]; mox pen. B.C.IleBenyxu. — [3-e u3z., mepepad. u mom.] — M.:
Bricmiias mkoma, 2008. — 710 c.

21.Cospemennas mukpoouosorus. [Ipoxkapuotsr / [Tox pen. U. Jlenrenepa, I'. pesca,
I'. lllnerens. — M.: Mup, 2005. — T. 1. — 654 c.

Auxiliary

1. Anaperok E.. MeToanyeckre acrieKThl U3y4eHUSI MUKPOOHBIX COOOIIECTB MOYBHI /
Muxkpo6nbie coobriecTBa 1 ux GyHKroHupoBanue B mouse. Kues: HakoBa nmymka,
1981. - C. 13-23.
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