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Paboyas nporpamMmma JUCHUMIZIMHBI pa3paboTaHa B COOTBETCTBUHU C CAMOCTOSATE/IbHO
ycTaHoBJIeHHBIM MI'Y o6pasoBaTesibHbIM cTaHgapToM (OC MI'Y) auis peasv3yeMbIx OCHOBHBIX
npodeccuoHaJbHbIX 00pa30BaTe/bHbIX IPOrpaMM BbICLIEr0 0Opa30BaHMUA 10 CllelUaJIbHOCTH

06.05.02 «PYHAAMEHTAJIbHAA U TPUKJIAZJHAA BUOJIOTUA» (o6pa3oBaTesibHas

nporpamMmma cnenuanuteta «bruoTexHo0TUsA»).
OC MI'Y yTtBepxzaeH pewenneM Y4yeHoro coeta MI'Y umenu M.B.JlomoHOCOBa
20.01.2022 ropaa.

['og npuema Ha 06ydyeHure 2024.

1. MecTo aAucUMIUIMHBI B cTpYKType OIIOII

JucuuninHa oTHocuTca K 4yactu OIIOI BO ycraHaBiuMBaeMod y4yaCTHUKaMH
06pa3oBaTeIbHbIX OTHOIIEHUN, OTHOCUTCS K pas3zesy yueOHOro njaHa: BapyaTuBHas 4acThb,
peanusyetca B9 u 10 cemecTpax.

Llesun. [locsie mpoxoXJeHUsI AAHHOrO Kypca CTYAEeHTbl OyAyT yMeTb ONEpUpOBAaTh
COBPEMEHHBIMHM [IaHHBIMU O BbIJeJIEHUH, CUCTeMaTUKe, QU3UOJIOTUHM, OUOXUMUHU U
6MOTEXHOJIOTUU PA3JIMYHbBIX TPy MUKPOOPTaHU3MOB.

3ajauyu. [lonyyeHue TeopeTHyeCcKMX 3HAaHHUM O
MCI0J1b30BaTh MOJIyYeHHbIE 3HAHUS.

MHUKpPOOpPraHru3Max. YmMmeHue

2. BxoaHble TpeGoBaHMS

[lepes HavyaJloM OCBOEHMS AMCHUILIMHBI «MeTOm0J0THSI MUKPOOHOJIOTUH (Ha aHTJIMHCKOM
A3bIKe)» CTYJeHT JOO/DKEH HW3Y4YUTh CleAylolhe AUCHUIINHBIL, «Buoxumus», «06mas
MHUKPOGHOJIOTHsI», K UHOCTPaHHBIH SA3BIK».

3. [lnaHupyemMblie pe3yabTaThl 06yYEeHUS MO JUCHUIIMHE (MOJYJIK), COOTHECEHHbIE C
TpeGyeMbIMU KOMIETEHUAMM BbINYCKHUKOB

Komnetennus Wupukatop foctuxxkenus | [lnaHupyemble pe3y/ibTaTbl 00y4eHUs
KOMIIETEHI[UU 10 AUCUUILJIMHE (MOJYJIIO),
COOTHEeCEeHHbIEe C UHAUKATOPaMHU
JOCTHXKEHHS] KOMIIEeTEeHI[MI
OIIK-2. OIIK-2.8. 3HaerT:
CnocobeH [IpuMeHseT 3HaHUA . OCHOBHbIE IPUHIUIIBI U HOBBIE
IJIAHUPOBATh U MeTO/,0JI0TUH MeTO/ibl Bbl/leJIeHUS
IPOBOJUTh MHUKPOOHOJIOTHUH [ MUKPOOPraHMW3MOB U3 IPUPOJHOU
ouosioru4yecKue UJleHTUQUKALUHY, cpe/ibl, BKJI104Yas 3KCTPEMOQUIIbHBIX, a
3KCIEePUMEHTBHI, K1accupUuKaLuu U TaK)Xe MPOoAYLeHTOB pepMEHTOB,
HabJl0/jeHue, KyJIbTUBUPOBaHUSA BUTAaMUHOB, aHTUOMOTUKOB U APYTUX
ONMCaHMUe, MHUKpPOOPraHU3MOB. OM0JI0TUYECKH aKTUBHBIX BellleCTB;
uJleHTUPUKaLUIo, NPUHLMUIBI UX OTIpeJieJIeHUs U
KJacCUPUKALUIO U KJaccudUuKalyy, BKI0Yas
KYyJIbTUBUPOBaHUE OCHOBaHHbIE Ha METO/aX
OUOJIOTUYECKUX MOJIEKYJIIPHOW MUKPOOUOJIOTHUY;
00'bEKTOB, ONUPAsICh $U3N0I0THI0 U IKOPHU3UOJIOTUI0
Ha 3HaHUe UX pa3J/IMYHBIX IPYNI MUKPOOPTAaHU3MOB,
CTPYKTYPHOH U BKJIIOYasl XeMOJIUTOTPO(OB
GYyHKLMOHANbHOU Ymeer:
OpraHMU3aluH, . IPUMEHSTh pa3JNYHble




MeXaHU3MOB
YKU3HeJleITeJIbHOCTH,
WCIIOJIb3YS
COBpEeMEHHOEe
000py/ZlOBaHMUE,
MHPOpPMaLMOHHbIE
TEXHOJIOTUH U
npodeccruoHabHbIE
6a3bl JaHHbIX,
$U3UKO-XUMUYECKHUE
METO/Ibl U METO/bI
MO/JieJINPOBaHUS,
cobJsro1an
TpeboBaHUSA
OMO03TUKH, TEXHUKHU
6€e30MacHOCTH U
HHpOpMaLMOHHOH
0e301acHOCTY;

NOAXO/bI /11 pa3pabOTKH CTpAaTEeruu
BbIJleJIeHUS U UJIeHTUUKALIUU
MUKPOOPraHHU3MOB, U3yUEHUS UX
$GH3M0JIOTUU U OMOXUMUYECKUX
CBOHCTB

Biajeer:

. HaBbIKaMH Bbl/ieJIeHHS],
KyJIbTUBUPOBAHUS U UJIEHTUPUKALIUU
MUKPOOPraHHU3MOB

4. 06 beM AMCHUILIMHBI

06beM gucuuiiMHbl - 4 3.e. (144 ak.u), u3 HUx 60 ak.y - KOHTaKTHasi paboTa

oby4JaroLMXcsa C NpenojaBaTesieM Ha 3aHATHUAX JIEKLMOHHOro Tuma (ekuuu - 60 ak.u).
CamocTosiTesIbHasA paboTa obydaromuxcsa — 84 ak.4y. PopMa NpoMeKyTOYHOM aTTecTalUU —
3ayeT, (9 cemecTp), 3aueT (10 cemecTp).

5. ®opma 06yyeHHUs — oYHas

6. CogepkaHue AUCHUILIMHBI (MOAYJIA), CTPYKTYPpHMPOBaHHOE MO TeMaM (pa3jesaM) C
yKa3aHHEM OTBEJEHHOr0 Ha HUX KOJIMYECTBA aKaJeMHUYECKUX YaCOB U BUADI YY€GHBIX

3aHATUU
Ne Pasgen 3aHaATHSA CaMocTosiTe/ibHasI
n/m JUCLIUTIJINHBI JIEKIITUOHHOTO paboTa o
THIA ob6yyarouierocs, 5
(JTekuuu), aK.4. s
aK.4. S
1. Microbial systematic. 9 9 9

Three domains of life, differences between
Archaea and Bacteria. Subjects and
problems of microbiology, its place and role
in modern biology. The importance of
microorganisms in nature, in the economy
and health care. The main directions of
development in modern microbiology. The
main methods of microbiological research.




Microbial world, their general features
and diversity.

Prokaryotic and eukaryotic microorganisms:
their similarities and main differences.
Principles of classification and nomenclature
of prokaryotic microorganisms. Phylogeny
of microorganisms based on the study of 16S
rRNA sequences. Principles of nomenclature
and identification. Prokaryotes.
Characteristics of the individual groups of
Bacteria and Archaea. Eukaryotes. Brief
characteristics of fungi, algae and protozoa.

Cultivation. Enrichment cultures and the
principle of electivity.

The main types of nutrient media used for
the cultivation  of  microorganisms
(composition and physical conditions).
Cultivation of aerobic and anaerobic
microorganisms,  Hungate’s  technique.
Surface and submerged cultivation. Growth
of microorganisms. Growth of individual
microorganisms and populations (cultures).
Balanced and unbalanced growth. Possible
reasons of wunbalanced growth. Co-
substrates. The main parameters of culture
growth: doubling time, specific growth rate,
biomass yield, economic factor. Principles of
pure culture growth during a batch
cultivation. The growth curve,
characteristics of growth phases. Diauxic
growth. Growth Kkinetics, growth rates,
economical coefficients, fermentors.

Pure cultures of microorganisms and
their importance.

Growth of anaerobes: kinetics, growth rates,
economy, fermentors. The growth of
microorganisms during continuous
cultivation. The mathematical aspect of
culture growth under batch and continuous
conditions. The importance of continuous
cultivation for study the properties of
microorganisms and their practical use.
Synchronous cultures, methods of their
obtaining and importance. Features of
control growth of microorganisms. The
concept of non-culturable forms of
microorganisms.




Ecological nishes for microbes in Nature.
Microbial ecophysiology.

Microbial activities in natural habitats,
limitations of growth. Oxidation of inorganic
compounds. Chemolithotrophic groups of
microorganisms and their biochemical
processes. Concept of  mixotrophy.
Chemolithotrophs - nitrifying
microorganisms, iron  microorganisms.
Chemolithotrophic  group of  sulfur
microorganisms. Their  habitats and
geochemical role. Sulfur chemolithotrophs
as primary producers in oceanic ecosystems.
Groups of chemolithotrophic bacteria -
hydrogen- and carboxydobacteria.
Syntrophic microorganisms.

Role of microorganisms in biogeochemical
cycles. The relationship of biogeochemical
cycles. The role of different physiological
groups of microorganisms in the catalysis of
cycle stages. The leading role of the carbon
cycle. Production and destruction of in the
organic carbon cycle. Relationship with the
inorganic carbon cycle. Relationship with
the oxygen cycle. Nitrogen cycle and specific
groups of microorganisms involved in it.
Sulfur cycle: sulfur bacteria and sulfidogens.
Iron cycle. Conversion of phosphorus
compounds by microorganisms.

12

10

Microbial ecology and characteristics of
its methods.

The role of microorganisms in natural
habitats. Microbial communities. Trophic
interactions in communities. Anaerobic
community as a model of trophic
interactions. Interspecies hydrogen transfer.
Syntrophy  of  anaerobest. Primary
anaerobes. Secondary anaerobes. The
interaction of microorganisms with other
organisms. Symbioses.

12

10




The role of microorganisms in the leaching
of geological materials and in the formation
of the weathering crust. The role of
microorganisms in the formation of natural
waters. Calcium and carbonate cycle.
Formation of ores. The evolution of
biosphere. Relict microbial communities.
Symbiogenesis and panspermia theories.

7. Traditional microbial biotechnology. 6 12 10

Traditional = processes in  microbial
biotechnology. Use of microorganisms for
the manufacturing of food and feed
products, dairy products, wines, distillates
and beers production.

8. Modern microbial biotechnology. 6 12 10

Use of microorganisms in agriculture,
medicine, sewage treatment and obtaining
of fuels. Use of microorganisms in chemical
and pharmaceutical industries, energy
obtaining and waste cleaning processes.

Use of gene-modified microorganisms in
solving of global humanitarian problems.
The role of microbiology and gene
engineering in solving of global human
problems.

9. Bcero: 60 84

7. ®OHA OLEHOYHBIX CpPeACTB AJIA OLEeHHMBAaHUSA pe3yJbTaTOB OOy4YeHUsA 1o
JAUCIHUIIIUHE:

7.1. [lepeyeHb OLLEHOYHBIX CPEACTB

KomneTeH1us PesysbTaT 06y4yeHus no OueHo4YHbIEe CpeCcTBa
JUCHUIIHE (MOAYJIIO)

OIIK-2. 3Haer: ® KOHTpPOJIbHblE pabOThI
CriocobeH IJIAaHUPOBATb U . OCHOBHBbI€ NPUHIHIIbI e JOMAallHHe 33a/laHuA
IMpOBOJHUTD W HOBbI€ MeTO/Abl BbIAEJIEHUA ® BONPOCHI AJi TeKy]_uef/'I
OHOJIOTHUYECKHE MUKPOOPraHHU3MOB U3 1 TPOMEXKYTOUHOM
3KCIIEpHUMEHTHI, IpHUPOAHOU Cpebl, BK/JIKOYad aTTecTaluu
HabJII0JIeHHE, ONIMCAaHUE, 3KCTPeMOQU/IbHBIX, @ TAKKE e CHUTyallMOHHbIE KeHc-
UJIeHTUUKALIUIO, NpoyLleHTOB pepMEeHTOB, 3a1aHus
KJ1accupUKaLUIo U BUTAaMHUHOB, aHTUOUOTHUKOB U
KyJIbTHUBUPOBaHUE JIPyTUX 6UOJIOTUYECKH
OHUOJIOTHYECKUX 00'bEKTOB, | aKTUBHBIX BEIECTB;
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ONMUpasiCb Ha 3HAHUE UX
CTPYKTYPHOH U
GYHKIMOHAIbHOU
OpraHM3alLUH,
MEeXaHU3MOB
YKU3HEJesITeJIbHOCTH,
MCII0JIb3Ysl COBpEMEHHOE
o60py/loBaHUE,
MHPOpMaILMOHHbIE
TEXHOJIOTUH U
npodeccruoHabHble 6a3bl
JIAHHbIX, PU3HKO-
XUMUYECKUE METObI U
MeTO/lbl MOJIEJIUPOBAHMS,
cob6Js1t0Jjas1 TpeboBaHUSA
OMO3THUKH, TEXHUKHU
6e30MacHOCTH U
MHpOpMaLMOHHOH
©6e30IaCHOCTH;

NPUHIUIIBI UX OTIpeJiesIeHUs U
KJaccuUKalMH, BKIOYas
OCHOBaHHbIe Ha MeTOaxX
MOJIEKYJIIPHOM
MUKpPOOHOJIOTHH;
dusmosioruo U
3K0(HU3UOJIOTHIO Pa3JIUIHbBIX
rpynn MUKPOOPraHHU3MOB,
BKJIIOYAsl XEMOJIUTOTPOPOB
YmeerT:

. NPUMEHSTH
pasJIMYHbIe MOAXO0AbI AJIs
pa3paboTKH CTpaTeruu
BblJIeJIEHUS U
naeHTUPUKALUHU
MUKPOOPraHU3MOB, U3yUYEHU s
UX GU3UOJIOTUHU U
OMOXMMHUYECKHUX CBOMCTB
Biajeer:

. HaBbIKaMH BbIJI€JIEHUS],
KyJIbTUBUPOBAHUS U
uaeHTUUKALIUU
MHKPOOPraHU3MOB

7.2. TunoBble 3aJaHUsI M MHbIE MaTepUaJ/ibl, HEOGX0AUMbIE AJIS1 OLLEHKH pe3y/ibTaTOB

00y4YeHHUs:

O6pa3ysl 0NPoco8 AOMAWHUX 3a0aHUll
. Microbial taxonomy: identification, classification, nomenclature.
. Modern methods of prokaryotic classification.
. General features of microbial growth.
. Features of anaerobic and aerobic cultivation.
. Role of microbes in Nature.
. Participation of microbes in global element’s cycles.
. Biotechnological use of microbes, pro- and eukaryortes.
. Modern and traditional manufactures of foodstuff.

O NNV WD -

06pa3ysbl 0NpP0OCO8 KOHMPOABHLIX pa6om

Comparison of pro- and eukaryotic microorganisms.
A brief characteristic of a specific group of bacteria, archaea or eukarya.

Cultivation and growth of microorganisms.

Assimilative and dissimilative sulfate reduction.

Assimilative and dissimilative nitrate reduction; denitrification.

Features of chemolithotrophs’ metabolism.

1. Modern taxonomy of microorganisms.
2.

3.

4, Features of archaea.

5.

6. Nutrition types of microorganisms.
7. Aerobic and anaerobic respiration.
8.

9.

10.  Metanogenic archaea.

11. Homoacetogenic bacteria.

12.  Haloarchaea.

13.

14.

Carbon dioxide assimilation by autotrophs and heterotrophs.
7



15.  Distribution of prokaryotes in nature.

16.  Anaerobic community as a model of trophic communities.

17.  The nature of antimicrobial compounds and the sphere of their application.
18.  Production of microbial feed and food proteins.

19.  Microbiological production of foodstuff.

20.  Therole of microorganisms in agriculture.

Tunosevsle 8onpocwl 151 nposedeHuUs NPOMeNHCYMOoYHOll ammecmayuu:
The subject and the goals of microbiology.
Modern taxonomy of microorganisms.
Comparison of pro- and eukaryotic microorganisms.
A brief characteristic of a specific group of bacteria, archaea or eukarya.
Cytological features of prokaryotes.
Morphology of prokaryotes.
Endospores formation.
Features of eukaryotic microorganisms.
Features of archaea.
10. Cultivation and growth of microorganisms.
11. Enriched and pure cultures of microorganisms.
12. Effect of physical-chemical factors on microorganisms.
13. The general scheme of metabolism of microorganisms.
14. Fermentation and the fermentation-inducing microorganisms.
15. Enterobacteria and the mixed-acid fermentation.
16. Ethanol fermentation by microorganisms.
17. Propionic acid fermentation and propionibacteria.
18. Fermentations performed by clostridia.
19. Lactic acid fermentation and the corresponding microorganisms.
20. Aerobic and anaerobic respiration.
21. Tricarboxylic (citric) acid cycle and oxidative pentose phosphate pathway. Their role in
microorganisms’ metabolism.
22. Electron transport systems in microorganisms.
23. Microorganisms capable of aerobic respiration.
24. Assimilative and dissimilative sulfate reduction.
25. Assimilative and dissimilative nitrate reduction; denitrification.
26. Metanogenic archaea.
27. Homoacetogenic bacteria.
28. Haloarchaea.
29. Features of chemolithotrophs’ metabolism.
30. Chemolithotrophic microorganisms.
31. Carbon dioxide assimilation by autotrophs and heterotrophs.
32. Nitrogen fixation by free-living and symbiotic microorganisms.
33. Global C cycle and the contribution of microorganisms.
34. Global N cycle and the contribution of microorganisms.
35. Global S cycle and the contribution of microorganisms.
36. Distribution of prokaryotes in nature.
37. Anaerobic community as a model of trophic connections.
38. The role of microorganisms in self-purification of water and soil.
39. Production of antibiotics by microorganisms.
40. The nature of antimicrobial compounds and the sphere of their application.
41. Secondary metabolites of prokaryotes.
42. Microorganisms as models and tools in scientific researches.

8
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43.
44,
45.
46.
47.
48.
49,

Ways of improvement of microbiological production.
Production of microbial feed and food proteins.
Microbiological production of foodstuff.
Microbial-induced corrosion of industrial and domestic facilities and materials.
Microbial leaching of metals from ores.
The role of microorganisms in agriculture.
Paleomicrobiology and the evolution of biosphere.

IIpumepsvl cumyayuoHHbIX Kelic-3adaHutl
1. What composition of the enrichment medium will you prepare for the isolation of

nitrogen-fixing microorganisms? Denitrifying microorganisms?
2. What sterilization conditions would you choose for the following media composition:
0.3% NaNO3, 0.1% K2HPO4, 0.05% MgS04 x 7H20, 0.05% KCl, 0.001% FeS04 x 7H20, 3.0%
glucose, 0.5% fish flour hydrolysate (FFH), 0.5% keratin ?
3. Where would you go and how would you plan an expedition to isolate new strains of
psychrophilic methanotrophic microorganisms?

7.3. OnucaHue nNokasareJjeu, KPHUTEPHUEB U IIKAJI O€HUBAHHUA

OnucaHue noka3zame.eil u Kpumepuee OyeHUedHus1 866I1N0/IHEHUA 3adaHus

IlokazaTenb Bbasibl
CtyneHT BbinoJiHsIeT MeHee 50% 3a/jaHus 0-20
3a/laHue CTyJeHT BbINOJIHSET BCE UJIH OOJIbIIEN YACThIO, CTh 21-32
OTJleJIbHble HETOYHOCTH, ClIOCOOEH NPU HANPaBJISIOIIUX
BONIPOCAaX UCHPABUThb AONYIIeHHbIE HETOUHOCTH
3a/laHue BBIMOJIHEHO CTYA€HTOM MPaBUJIbHO, CAMOCTOSTEbHO 33-40

B [I0JIHOM 0O'beMe

IIIka/1a olleHUBaHUS C(l)OpMPIpOBaHHOCTI/I KOMHCTEHHI/Iﬁ

YpoBeHb cGOPMHUPOBAHHOCTHU Basbl OueHka B 5-Tu OueHka Ha
KOMIIeTEeHIIUU 6a/I/1IbHOM 1IKase 3ayere
HeJI0CTaTO4YHbIN MeHee 20 | Hey4OBJIETBOPUTEJILHO He 3a4TEeHO
6a30BbIN 20-26 Y OBJIETBOPUTEJBHO

Bbicokuli (MOBbIILIEHHBIN) 27-32 Xopouo 3a4TEHO
[IpoBUHYTHIM (IOBBIILIEHHBIN) 33-40 OTJIMYHO

INKAJIA U KPUTEPUU OLEHUBAHUA pe3y/ibTaTOB 00y4eHUA
1o AUCHUILUIMHE (MOAYJII0)
(*ouenka cpoOpMHUPOBAHHOCTU KOMIIETEHLUH AaeTCA B COOTBETCTBUH CO LMIKAJI0N

BbIILIE)
OueHka 2 3 4 5
Pe-T 0Gy4eHn (He 3a4TeHO)| (3a4TeHO) (3auTeHo) (3auTeHO)
3HaHuA OtcyrctBue |®PparMeHTapHBI O61wue, HO He CdopmupoBaHHbIe
(npuBegeHsl B 11.3.) 3HAHUU € 3HaHUA CTPYKTYPUPOBaHHbIE | CUCTEMATHUYECKHE
3HaHUSA 3HaHUA

YMeHus OTtcyTcTBUe B nesom B nesiom ycrneuiHoe, Ho YcneuiHoe u
(npuBegeHsl B 11.3.) yMeHUH YCIELIHOE, HO coZlepkallee cUCTeMaTH4ecKoe

He OT/le/IbHbIE MPOOEIbI yMeHue

CUCTeMaTUYeCK| YyMeHHe ([omycKaeT
oe yMeHue HETOYHOCTH

9




HENMPUHLUIIHATBHOTO
XapakTepa)
HaBbiku OTcyTcTBUEe Hanuaue B nesiom, CdopmupoBaHHbIE
/BJaJleHus /OnbIT HaBbIKOB OT/ie/IbHBIX cbopMUpoBaHHBIE HaBbIKU
J1esITeJIbHOCTH (B1asieHu#, HaBbIKOB HaBbIKU (BJIaJIeHUA), (By1ageHus),
(nmpuBeseHsI B 11.3.) OTIbITA HO KCII0JIb3yeMble He B| IPUMeHsieMble MTPU
eI TeJIbHOCTH) aKTHUBHOU dpopMe pellleHUH 33/1a4

8. PecypcHoe oGecnieyeHne

8.1. [lepeyeHb OCHOBHOM U AONOJIHUTE/IbHOW Y4€OGHOM JINTEPATyPbl
A) OcHoBHasd MTepaTypa:
1. Netrusov A.L, Kotova [.B. Microbiology. Theory and practice. Vols. 1 (315 pp.) and 2
(332 pp.), Moscow, Pub. House «Urait», 2017
2. Lengeler]. etal. (Eds.), Biology of Prokaryotes, in 2 Vol., Moscow, Pub. House «Mir»,
2015
3. Netrusov A. (Ed.), Ecology of Microorganisms. 2nd Ed., (267 pp.), Moscow, Pub.
House «Urait», 2015
4. Netrusov A., Introduction to Biotechnology. 2 nd Ed., (288 pp.), Moscow, Pub. Center
«Akademia», 2015
5. Kondrat'eva E.N., Autotrophic prokaryotes, Moscow, MSU-Nauka, 1996
B) JlonosiHUTEIbHAA IUTEPATYpa:
1. Zavarzin G.A., Kolotilova N.N,, Introduction to naturwissenschaftlische microbiology,
Pub. House «Universitet», 2001
2. Ismailov A.D., A.LNetrusov, Kinetic basics of microbial cultivation, (244 pp.).,
Moscow, Maks-Press, 2015

8.2. llepeyeHb JIULLEH3UOHHOTO M (WJIHU) CBOGOAHO PaCIPOCTPAHAEMOro NPOrpaMMHOTro
oGecre4yeHHus, B TOM YHCJIe 0Te4eCTBEHHOT0 IPOM3BOACTBA

1. Aupexc bpaysep

2. Libre Office

3. Adobe Acrobat Reader

4. Power Point Presentation

5. OfficeSuite Win 2022

8.3.IlepeuyeHsb pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKALlMOHHOM ceTU « UHTepHeT»
1. Web-sites on Microbiology

2. Sea algae photos:
http://www.itameriportaali.fi/en/galleria/galleriakuvat/en_GB/algae/

3. Microbe images:
http://www.sciencephoto.com/search?subtype=keywords&searchstring=microbes&ol
dsearchstring=&refine=0&sort results=&per page=24&page=1&previews=1&media t
ype=images&matchtype=fuzzy&license=M&license=F&people=yes&people=no&orient
ation=all&closed=search motion filters&shot audio=yes&shot audio=no&shot aspect
ratio=all&shot speed=all&shot type=all&channel=all
http://www.bioscience.heacademy.ac.uk/imagebank/

4. Web-sites of microb-journals:
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http://www.sciencephoto.com/search?subtype=keywords&searchstring=microbes&oldsearchstring=&refine=0&sort_results=&per_page=24&page=1&previews=1&media_type=images&matchtype=fuzzy&license=M&license=F&people=yes&people=no&orientation=all&closed=search_motion_filters&shot_audio=yes&shot_audio=no&shot_aspect_ratio=all&shot_speed=all&shot_type=all&channel=all
http://www.sciencephoto.com/search?subtype=keywords&searchstring=microbes&oldsearchstring=&refine=0&sort_results=&per_page=24&page=1&previews=1&media_type=images&matchtype=fuzzy&license=M&license=F&people=yes&people=no&orientation=all&closed=search_motion_filters&shot_audio=yes&shot_audio=no&shot_aspect_ratio=all&shot_speed=all&shot_type=all&channel=all
http://www.sciencephoto.com/search?subtype=keywords&searchstring=microbes&oldsearchstring=&refine=0&sort_results=&per_page=24&page=1&previews=1&media_type=images&matchtype=fuzzy&license=M&license=F&people=yes&people=no&orientation=all&closed=search_motion_filters&shot_audio=yes&shot_audio=no&shot_aspect_ratio=all&shot_speed=all&shot_type=all&channel=all
http://www.sciencephoto.com/search?subtype=keywords&searchstring=microbes&oldsearchstring=&refine=0&sort_results=&per_page=24&page=1&previews=1&media_type=images&matchtype=fuzzy&license=M&license=F&people=yes&people=no&orientation=all&closed=search_motion_filters&shot_audio=yes&shot_audio=no&shot_aspect_ratio=all&shot_speed=all&shot_type=all&channel=all
http://www.sciencephoto.com/search?subtype=keywords&searchstring=microbes&oldsearchstring=&refine=0&sort_results=&per_page=24&page=1&previews=1&media_type=images&matchtype=fuzzy&license=M&license=F&people=yes&people=no&orientation=all&closed=search_motion_filters&shot_audio=yes&shot_audio=no&shot_aspect_ratio=all&shot_speed=all&shot_type=all&channel=all

http://mbio.asm.org/ (mbio, open access, IF 5.31)
http://aem.asm.org/ Appllied and Environmental Microbiology (IF 4.4)

http://jb.asm.org/ Journal of Bacteriology (IF 3.6)
http://mmbr.asm.org/ Microbiology and Molecular Biology Reviews (MMBR), (IF 17.7)
http://www.microbemagazine.or ASM

. News on Microbes:

http://www.microbeworld.org/

. Microbial Societies:

http://asm.org/ American Society for Microbiology

http://www.sgm.ac.uk/  The Society for General Microbiology (SGM, UK)
http://www.microbiologyonline.org.uk/ Microbiology online (The Society for General
Microbiology)

http://www.biodeterioration.org/ The International Biodeterioration Society
http://www.sfam.org.uk/ The Sosiety for Applied Microbiology (UK)

. Web-sites of laboratories:

www.sci-eng.mmu.ac.uk/intheloop Manchester Metropolitan University
http://www.survivalrivals.org/the-x-bacteria/video School Practicals
http://www.microbelibrary.org/index.php/about/50 Protocols, images etc.
http://www.mmg.msu.edu/about-microbiology.html Michigan State University
(MSU)

http://commtechlab.msu.edu/sites/dlc-me/zoo/zoutline.html Microbe Zoo
(MSU)

http://www.ncbi.nlm.nih.gov/education/ NCBI resourses

http://www.whoi.edu/oceanus/feature /the-most-inhospitable-places-on-earth
Woods Hole Oceanographic Institute (USA)

http://www.nasa.gov/home/hgnews/2012/nov/HQ 12-

408 Lake Vida Microbes.html NASA

. Microbial Collections:

http://www.dsmz.de/ DSM
http://www.lgcstandards-
atcc.org/en/Products/Cells and Microorganisms/Bacteria.aspx ATCC

http://www.genetika.ru/vkpm/ VKPM - Russian collection of Industrial Microbes
http://www.vkm.ru/ ALL-RUSSIAN COLLECTION OF MICROORGANISMS - VKM

. Various sites of interest:

http://www.wildfermentation.com/2013/10/ Home fermentations
http://www.microecology.ru/ Probiotics
http://www.polismed.ru/disb-post003.html Probiotics
http://www.foodandfunction.com/ Probiotics
http://www.bacterio.cict.fr the most recent changes in
nomenclature!

http://www.whoi.edu/deepwaterhorizon/
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http://aem.asm.org/
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http://www.microbeworld.org/
http://asm.org/
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http://www.microbiologyonline.org.uk/
http://www.biodeterioration.org/
http://www.biodeterioration.org/
http://www.sfam.org.uk/
http://www.sci-eng.mmu.ac.uk/intheloop
http://www.survivalrivals.org/the-x-bacteria/video
http://www.microbelibrary.org/index.php/about/50
http://www.mmg.msu.edu/about-microbiology.html
http://commtechlab.msu.edu/sites/dlc-me/zoo/zoutline.html
http://www.ncbi.nlm.nih.gov/education/
http://www.whoi.edu/oceanus/feature/the-most-inhospitable-places-on-earth
http://www.whoi.edu/oceanus/feature/the-most-inhospitable-places-on-earth
http://www.nasa.gov/home/hqnews/2012/nov/HQ_12-408_Lake_Vida_Microbes.html
http://www.nasa.gov/home/hqnews/2012/nov/HQ_12-408_Lake_Vida_Microbes.html
http://www.dsmz.de/
http://www.lgcstandards-atcc.org/en/Products/Cells_and_Microorganisms/Bacteria.aspx
http://www.lgcstandards-atcc.org/en/Products/Cells_and_Microorganisms/Bacteria.aspx
http://www.genetika.ru/vkpm/
http://www.vkm.ru/
http://www.wildfermentation.com/2013/10/
http://www.microecology.ru/
http://www.polismed.ru/disb-post003.html
http://www.foodandfunction.com/
http://www.bacterio.cict.fr/
http://www.whoi.edu/deepwaterhorizon/

8.4. OnucaHve MaTepUaJIbHO-TEXHUYECKOMN 6a3bl
Jl11 0cBOeHUSA JUCLHUIIJIMHBI TpebyeTcs CBOOOAHBIN JOCTYI K CeTU HTepHeT, a Takxe:
e AyauTOopuM [J TNpPOBeJEeHUs JIEKLUOHHBIX 3aHATHUHM, TEKYLlero KOHTPOJIA
yCIeBaeMOCTH ¥ IPOMEXYyTOYHOM aTTecTal i1
A. TloMeuwieHus: ayauTOpUU JJis1 MpPOBeJleHUs JIEKUUOHHBIX 3aHATHUH,
TeKyIero KOHTPOoJIsl YCIIeEBaeMOCTH U IPOMEXYTOYHOM aTTecTalu: yueOHas
ayautopus ¢uamnana MI'Y B r. [po3HoM;
e b. O6opyaoBaHue: HaboOpbl y4yeHHYECKOW Mebesd, paboyee MecCTO
npenojasarTesis, y4deHU4ecKas J0CKa, KOMIIbIOTep, IPOEKTOP, IKPaH, [J0CKa.

9. fI3bIK npenosaBaHUA
AHTJIUHACKUH.

10. [IpenogaBaTen
HeTpycoB Anekcangp BaHOBHY, JOKTOP OMOJOTHYECKUX HAYK, Tpodeccop Kad.
MUKpPOOHOJIOTHUU 6HoioThYeckoro ¢pakyabteta MIY.

11. Pa3pa60oT4YMK NpOrpamMMsl
HeTpycoB Anekcangp MBaHOBHY, JOKTOP OMOJOTHYECKUX HAYK, Tpodeccop Kad.
MUKpPOOHOJIOTHUH 6HosioTHYeckoro ¢pakyabteta MIY.
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