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1. llesan ocBOEHMSI AMCIMIIJIMHBI

HGHLIO OCBOCHUS NUCHUIUIMHBI ABJIACTCA YCBOCHUC aClIMpaHTAMU TCOPECTUYCCKUX OCHOB
KU3HEJCATEIbHOCTH MHKPOOPTaHU3MOB: HACJEICTBEHHOCTH, W3MEHUYMBOCTH, METa0OIU3Ma;
N3YUCHUC MCXAHU3MOB PCTYJISALIUA O6M€Ha BCIIECCTB W OCHOBHBIX 3aKOHOMepHOCTeﬁ
B3aUMOJICCTBUS MHUKPOOPTaHU3MOB C OKPY’KaloIIeH cpenoil; (OpMHUpOBAaHHE Yy acCIHUPAHTOB
HAYYHOTO MPEICTaBICHUs 00 HBOIIOIUN MUKPOOPTaHU3MOB M UX POJIM B Onocdepe.

2. MecTo AUCHHMILIMHBI B CTPYKTYP€E NPOrpaMMbl aCIMPAHTYPbI

JlaHHas JUCLUIUIMHA SIBJISIETCS O0O0s3aTeNbHOM [ OCBOGHMS M HampaBleHa Ha
MOJArOTOBKY K CJja4ye KaHIAMIATCKOIO dK3aMeHa IO CIEUAIBHON JUCLUILUIMHE B COOTBETCTBUU C
TEMOM JMCCEpTallMM Ha COMCKAaHUME YYEHOM CTENEHM KaHAUAATa HayK II0 Hay4HOU
crienanbHOCTH 1.5.11 MukpoOHoI0THs 1Mo OTPaCIn HAyK: OMOJIOTUYECKHE.

3. [lnanupyemble pe3yabTaThbl 00y4YeHUs] MO NUCHUILUINHE — 3HAHUS, YMEHHMs, HABBIKH U
(nM) ONMBIT JeSITeIbHOCTH, XapaKTepu3ywuiue 3Tanbl GOpMHPOBAHMA KOMIETCHUMI W
ol0ecrneynBaOIIMe JOCTHKEHHE IUIAHMPYEMbIX pe3yJbTATOB OCBOEHHS IPOTrPaMMbl
ACNHUPAHTYPbI, U KPUTEPHH UX OLleHUBAHUS

B pe3ynbrare 0CBOCHUS AUCHUILUIMHBI ACUPAHT JOJIKEH:
3HATh:
- TEOPETUYECKHUE OCHOBBI JKU3HENEATECIBbHOCTH MMKPOOPIaHW3MOB: Mopdoioruu, (U3MoJIoruy,
OMOXUMMH, T€HETUKH, HACJICICTBEHHOCTH, N3MEHUNBOCTH, META00IN3Ma;
- 3aKOHOMEPHOCTHM B3aUMOOTHOUIEHUM MHKPOOPTaHU3MOB C OKpYXaloUleil cpefod U KUBBIMU
OpraHM3MaMH, PaclpOCTPaHEHHUs B IPUPOJE, B3aUMOICHCTBUS ¢ (JaKTOpaMu BHEIITHEH CPelbl U KUBBIMH
OpPraHU3MaMH, UX POJIH B KPYTOBOPOTE BEILLECTB;
- cHocoObl  BBIAECNEHHUS, KyJbTUBUPOBAHUS W  HWACHTU(UKAIMM  MHUKPOOPTaHM3MOB,  HX
ABTOMaTH3UPOBAHHbIE U HIH(POBBIC BAPUAHTHIL.

VYMeTn:

- BBIACIIATh, KYJIBTUBUPOBATH U ONIPCACIIAATE MUKPOOPTraHU3MBI;

- BBIOMpATh METOJ MHKPOOHOJOTHYECKOTO HCCIICIOBAHHUS, COOTBETCTBYIONINI ITOCTABICHHOW 3amadye |
UMEIOIIIMCS pecypcam;

- MOZ[I/I(I)I/ILII/IpOBaTL CTaHAapPTHBIC METOABI B CITy4ac HCO6XOI[I/IMOCTI/I;

Bnaners:

- METOJaMH MCCJEAOBAHUMN KU3HEACATECIbHOCTH MHUKPOOPIaHU3MOB HA PA3JIUYHBIX YPOBHSIX
OpraHu3aIy — CyOKJIETOYHOM, OPTaHU3MEHHOM, TIOIYJISIIMOHHOM, OMOIIEHOTUYECKOM;

- MUKPOOHOJIOTHYECKUMHU METOJIaMH UCCIICIOBAHHUI B IPHUKJIAAHBIX OTPACIISIX PaCTCHUEBOJICTBA,
BETEPUHAPUH, METUITUHBI U OMOTEXHOJIOTUH.



4. O0beM, CTPYKTYpPA U CO/iePKAHME U CHUTITHHBI
OO0mmas TpyJ0€MKOCTh AUCIUIUIMHBI COCTABIISET 8 3a4€THBIX €IUHMIL, 288 akaJ. 4acoB.

Ne Tembl (pa3aennl) Buabl yueOHBIX 3aHATHI DopMBbI TEKYILLETro
n/n TUCIHUTLINHBI, 1 HX TPYA0eMKOCTh KOHTPOJIsI
HX COJep:KaHue o (B akaJgeMHU4eCKUX Yacax) ycneBaeMoCTH
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1 |Bo3HuKHOBeHHEe U pa3BuUTHE| 2 1 15 cobecenoBaHHE
MHUKPOOHOJIOTHHI
2. |Cucremaruka 2 1 24 cobecemoBaHue
MHKPOOPTraHU3MOB
3. |Mopdonorus, cTpocHHe U 2 1 15 cobecenoBaHue
pa3BHTHE
4. |HacneacTBeHHOCTH U 2 1 12 cobecemoBaHue
M3MEHYMBOCTh pedepar
Bcezo 3a emopoil cemecmp 4 2 66 72
5. |KynapTHBUpOBaHME U POCT 3 2 34 cobecenoBaHue
6. |[lutanme 3 2 34 cobecemoBaHue
pedepar
Bcezo 3a mpemuii cemecmp 4 68 72
7. |Mertabonusm 4 4 68 cobecenoBanue
pedepat
Bcezo 3a uemeepmeutii 4 68 72
cemecmp
8. |[eiicTBue puzmueckux u 5 2 16 cobecenoBanue
XUMUICCKUX (PaKTOPOB
9. |MuKpOOpPraHU3MBbI B 5 1 16 cobeceoBaHue
IpUpPoJe
10. |Mukpoopranu3Msl B 5 1 16 cobecenoBaHue
X03SHCTBEHHOM pedepat
JICSITEJIbHOCTH ¥ MEJTUIIMHE
18 Kanaunarckuit
IK3aMeH
Bcezo 3a namutii cemecmp 4 2 66 72
Bcero 288 yac. 16 4 268

Coaep:xanue pa3aejioB JMCHUNIUHBI:

1. Bo3HUKHOBEHUE M Pa3BUTHE MUKPOOHOJIOTHH
[Ipenmer u 3amauni MUKpOOWOJIOTUH, €€ MECTO M POJb U COBPEMEHHOM OHMOIOTHH.
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MUKPOOPTraHU3MOB

3JIPaBOOXPaHCHHH.
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HApOJHOM  XO3SICTBE
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Hctopus mukpobuonoruu. OTKpeITHE MUKpoopranu3moB. 3Hadenue pador JI. Ilacrepa,
P. Koxa. C.H. Bunorpaackoro, JI.1. NBanosckoro, M. beliepunka, JI. Kioiiepa, A.
Onemunra. Pa3BuTHe oTedecTBEHHOM MHUKpOOHOioruu. [TaBHBIE HaNpaBICHHUS Pa3BUTHUSA
COBpPEMEHHOM MUKpoOHOI0rii. OCHOBHBIE METO/IbI MUKPOOHOIOTMUECKUX HCCIEA0BAHUM.

2. CucrteMaTHKa MUKPOOPTaHU3MOB

Mup MHKpOOpraHu3MoB, oOIIKMe TpHU3HaKW U pasHooOpasue. I[IpokapuoTHbie u
9YKapHOTHBIE MUKPOOPTaHU3MBbI, CXO/ICTBO M OCHOBHBIE pazinuuusi. [IpuHIUIBI KTaccubUKAIIIH
NPOKapUOTHBIX M OJYKapUOTHBIX  MHUKpoopraHu3moB. IIpaBuna  HOMEHKIATypel U
uAeHTUGHUKAIMU. MeToasl KJIacCU(pHUKAIMM Ha OCHOBE OIPEIEJICHUS IOCIEeI0BAaTEIbHOCTH
16SpPHK u JHK-JHK rubpummuzamuu. IlpumMeHeHHE HYKICMHOBBIX MUKPOYHUIIOB IS
CUCTEMATHKH MHKPOOPTaHM3MOB. XapaKTepUCTUKA OTICNBHBIX TPYyNN OakTepwii, apxeil u
JyKapHil.

3. Mopdoaorus, CTpoOeHHE H pa3BUTHE

MUKpPOCKOIIUYECKHE METOAbl M3Y4YEHHS] MHKPOOPTaHM3MOB. lcciienmoBaHus KUBBIX M
(UKCUPOBAHHBIX 00BEKTOB. IIpokapuoTHbie MHUKpPOOPTaHU3MBI. OAHOKIIETOUYHBIE,
MHOTOKJIETOYHbIE OaKTepUH, pa3Mepbl 1 Mopdororus 6aktepuil. CTpoeHne, XMMUYEeCKUI COCTaB
U (YHKLIUU OTACTHHBIX KOMIIOHEHTOB KJIETOK. CIM3HCTBIE CJIOHM, S-CJIOH, KarCylbl U YeXJbL.
CtpoeHue KIETOYHBIX CTEHOK [ pam-TIONIOKHTENbHBIX W [ pamM-oTpuiaTenbHBIX OakTepuit. L-
¢dopmbl 1 MUKOIUIa3MbI. JKI'yTHKH M MWK, PACTONOKEHNE, OpraHu3alys, MEXaHU3M JICHCTBHUS.
JBuxkenust ckoib3aumx (opm. Peakuuu Ttakcuca. Knerounas memOpaHa U BHYTPUKIIETOYHBIE
MEMOpaHHBIE CTPYKTYpBL. SlnepHblid ammapaT, pubocombl. ['a30BbIe BaKyodH, 3amacHbIC
BellecTBA W JIpyrM€  BHYTPUKJIETOUHble  BKIoueHus.  CrnocoObl  pa3MHOXKEHUS,
Qg QepeHMpoBKa, SHAOCHOPH W Apyrue mnokosmmecs (opmbl. OcoOEHHOCTH cocTaBa |
OpraHu3aIys KJIETOK apXeil.

DyxkapuoTbl. Mopdonorust 1poxckeit, MULIETHATBHBIX TPHOOB, MUKPO(OPM BOJOPOCIEH,
npocTermnx. XUMUYECKUM COCTaB U (PYHKIMU OTACIBbHBIX KOMIOHEHTOB KJETKH. L[MKibi
Pa3BUTHS U PA3MHOKEHHE.

4. HacsieacTBeHHOCTH M H3MEHYHUBOCTH

HacnenctBeHHass UM HEHacleACTBEHHAs HM3MEHUYMBOCTh, MYyTallMOHHAas MpUpPOJa
U3MEHYMBOCTU. YacToTa MYyTaHTOB M Tullbl MyTanuil. CHOHTaHHBIH W WMHIYyLHPOBAaHHBIN
MyTareHesbl. [lonmynsinMoOHHAsE cenekuus pas3IMyHbIX MYyTaHTOB. IIpuMeHeHHe MyTaHTOB
MUKpPOOpPraHu3MoB. TpaHcopmanusi, TpaHCAYKLMs, KOHBIOranus, peKkoMOuWHanus u
reHeTHuYeckuil ananus y aros. [1na3Muapl, TpaHCO30HBI, UCTIOTB30BAHUE BUPYCOB U TNIA3MH/T
B TEHETUYECKOM HHXKeHepuu. PexomMOuHanus y SyKapuoT, IOJIOBOM M MapaceKcyajabHbIN
MPOLIECCHI, IIUTOIIa3MaTHYECKasl HACIEACTBEHHOCTb.

5. KyJpTHBHpPOBaHHE U POCT

HakonurensHble M uuctble KynabTypbel. OcHOBHblE TUNBI cper. KynbTuBupoBaHue
aIpOOHBIX W  aHA’POOHBIX MHUKPOOPTraHU3MOB, MeETOJ XaHreWra. PocT  OTAenbHBIX
MHUKPOOPTaHU3MOB U MONYJISIMHA (KyJIbTyp). COanaHCUpOBaHHBIM U HecOaTaHCUPOBAHHBIN POCT.
OcHoBHbBIE MapaMeTpbl pocTa KyJbTYp: BpeMsl T'€HEpaluH, yAelbHas CKOPOCTh POCTa, BBIXOJ
O6uomacchl, SKOHOMUYECKUH KOA(PGUIMEHT. 3aKOHOMEPHOCTH pOCTa YMCTBIX KYJBTYp MpHU
NEPUOANYECKOM BbIpalMBaHUU. POCT MUKPOOPraHU3MOB MPU HEMPEPHIBHOM KYJIbTUBUPOBAHUU.
CHHXPOHHBIE KYJIBTYpPBI, CIIOCOOBI MOJy4YE€HHUS U 3HaUCHHUE.

6. Iluranune

OcHOBHBIE OHMOZJIEMEHTHI M MHUKPOAJIEMEHTbI, TUIbl TUTaHUS MHUKPOOPraHU3MOB.
®ototpodus U xemoTpodus, aBTOTPOPHst U TeTepoTPOdusi, JTUTOTPOPHUS H OPTraHOTPOQHUS.
Camnpodurtsl 1 mapasutsl. [IpotoTpodsr u aykcotpodsl. PoctoBbie BemiectBa. quddysus u
TpaHcnopT. lMcnonp3oBaHME MHKPOOPraHU3MaMHU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM U
BELIECTB, HEPACTBOPUMBIX B BOZE. DHJIO- U 3K30LMTO3 y dyKapuoT. CoequHeHMs yriepoaa U
a30Ta, UCHOJb3yeMble MUKpoopraHuzMaMu. Asorduxcanus. CiocoOHOCTh MUKPOOPTraHHW3MOB
UCIIONB30BaTh pa3Hble coequHEeHUs cephl U docdopa. [lorpeOHOCTD B kKene3e, MarHuu U Jpyrux
AJIEMEHTAaX.

7. Metabonu3m



Oueprerudeckue rmporecchl. CrocoOsl  obecneueHust sHeprueil. DorocuHTE3 U
xemocuHTe3. [lepeHOCUNKY AMEKTPOHOB U 3JIEKTPOHTPAHCIIOPTHBIE CUCTEMBI, UX CIIOCOOHOCTH Y
pasHBIX MHUKPOOPraHW3MOB. MOJOYHOKHCIOE TOMO- U reTepodepMeHTaTUBHOE OpoXeHue,
IPOMUOHOBOKHUCIIOE, MACJISHOKUCIIOE, aleTOHOOYTHIIOBOE, CIIMPTOBOE M JpYyrue OpOKEHUs.
@opMbl y4yacTusi MOJIEKYJSIPHOTO KHUCIIOpOJa B OKHCICHMM pa3HbIX cyoOctparoB. [lonHoe u
HETMOJIHOE OKucieHue. Pomp mukiaa TpuKapOOHOBBIX KHCJIOT U TeHT030(h0chaTHOTO
OKUCIIUTEIbHOTO  IuKkia. Kparkas  XapakTepucTHKa BaXXKHEWITUX  MHUKPOOPTaHHU3MOB,
y4acTBYIOUIMX B a’3poOHOM OKHCIIEHHU O€JIKOB, YIJIEBOJOB, YIJIEBOJOPOAOB U JPYrHX
MHOTOYTJIEPOJHBIX  BEIIECTB. MUKPOOPraHU3MbI-MEeTUIOTpOodbl.  CBeTsimuecss OakTepu.
OxucineHne HEOPraHWYECKUX COCAMHEHMH: TPYyHNbl XEMOJUTOTPOPHBIX OakTepuil u
OCYILIECTBIIIEMbIE UMHU NPOIECChl. AHA’POOHBIE JbIXaHUA. JJOHOPBI M aKLENTOPHI AJIEKTPOHOB,
HCIIOJIb3YEMbIE Pa3HBIMH MHUKPOOpPraHU3MaMH MpU aHA3POOHOM JAbIXaHUU. J(MCCUMUISIIMOHHAS
HuTparpenykuus u geHutpuduxarmms. Cynbdar- u  cepypemyKTopbl. MeTaHOTEHBI, WX
ocobenHoctu. Armetorenbl. [lyte Byna-JIptonrgama. @®oTtoTpodHBIE NPOKAPUOTHBIC U
9YKapHOTHBIE MUKpOOpranu3Mbl. CocTaB, opranuzanus U (QyHKIUH UX (OTOCHHTE3UPYIOIIETO
anmnapara. DOTOCHMHTE3 C BblJeNIeHHEM U 0e3 BbIIEICHHUS MOJIEKYJSIPHOTO KHCIOpO/a.
Hcnonp3oBaHne CBETOBOW 3HEPrUM rajioapxesMu. BHOCHHTETHUECKHE MPOLECCH, aCCUMMIISIIHS
yriekucinoTel. Pubynozobuchocdarapiii uki1, acCuMUIAIUs GopMaibaeruaa METHIOTpodamu.
3HaueHUe IMKIa TPUKAPOOHOBBIX KHUCIOT W TIHMOKCWIATHOTO IIYyHTA. ACCHMUJISIIMOHHAS
HUTpaTpenyKuus, (ukcanus MOJIEKYJISIpHOro a3zora. CBOOOJHOXKHBYIIHME M CUMOMOTHYECKHE
azotdukcaropsl. [lyTn accuMumsay aMMOoHUSI. ACCUMUIISIITUOHHAS Cynbdarpenykius. CuHTe3
OCHOBHBIX OMOIIOJTUMEPOB, OMOCUHTE3 MOP(PUPHUHOBBIX COCTMHEHHH, BTOPUYHBIC METa0OIHUTHI.

buoxuMmuueckre OCHOBBI M YPOBHU DETYISLUU MeTabonmu3Ma, PEeryisiius CHHTE3a
depmentoB. Muaykius u penpeccus. Perynsiius akTUBHOCTH (EPMEHTOB, aJUIOCTEPUUYECKUE
dbepmentsl u 3pdexTopsl, KoBareHTHas Moaudukanus (GepMeHTOB, aleHUIATHBIN KOHTPOJIb U
SHEPreTUUECKUN 3apsy] KIETKHU.

8. JleiicTBue pu3nUeCcKUX U XUMHYECKHX (PAKTOPOB

Pannanms, xapakrep ee AeMCTBUSA Ha MUKpPOOpraHu3mel. DOTOpeakTUBALKA U TEMHOBAs
penapaiusi. PocT MUKpOOPTaHW3MOB B 3aBUCUMOCTH OT TeMIiieparypsl. [lcuxpoduisl, Me3ohuist
u  TepModuibl. MexaHH3MBI, TIO3BOJISIIOIIME MHKPOOaM KHTh TPH  SKCTPEMAaJbHBIX
Temrneparypax. bapodunsl. YCTOWYMBOCTH MHKPOOPTaHM3MOB K BBICYIIMBaHHIO. Poct
MHUKpPOOPTAaHU3MOB B 3aBHUCHUMOCTH OT aKTUBHOCTH BOJBI (aw). OcoOeHHOCTH OCMOGUIIOB U
ranoduinoB. MexaHU3MBl  YCTOWYMBOCTH K  OCMOTHYeCKOMYy  cTpeccy. OTHoOIIeHHe
MHUKpPOOPraHU3MOB K MOJIEKYJISIPHOMY KHCIIOPOAY: a’3poObl U aHadpoObl. Bo3MokHbBIE PUYNHBI
UHTUOUPYIOLIETO JEUCTBUS KHUCIOPOJHOTO CTpecca Ha MHUKPOOPTraHU3MBL. AUUAODUIIBI,
HeTpodmiel U ankanuduisl. [Ipuposa aHTUMUKPOOHBIX BEIIECTB M OOJACTH MX MPUMEHEHHS.
MyTareHsl, MEXaHU3MbI UX JEHUCTBUS U YCTOWYHUBOCTU K HUM.

9. MuUKpoOOpPraHu3Msbl B IpUpo/e

YyacTue MHUKpPOOPraHU3MOB B OMOT€OXMMUYECKUX ITUKJIaX, B3aUMOCBS3b HUKIOB. Ponb
(U3MOIOrMYECKUX TPy MUKPOOPTaHU3MOB B KaTaju3e 3TANoB IUKIOB. Benymas ponb nukia
yIaepoAa, MPOAYKIMS U JECTPYKLHUsS B IMKJIE€ OPraHMYECKOTO YIIepoja, CBA3b C IIUKIOM
HEOPraHWYECKOTOo yriepoJa M LMKIOM Kuciopoja. Llukn aszora, rpymnmbel OpraHus3MoOB,
yuacTBytonie B HeMm. Llukn cepwl: cepobaktepuu u cynbpugorensl. Llukm xenesa.
CamoounnieHue BOJOTOKOB. OUYMCTHBIE COOpPYKEHHMS M MHKPOOHBIE COOOIIECTBA B HHX.
Mopckast mukpobuomnorusi. CooOmiectBa MHUKPOOPTaHU3MOB, TpO(hUYECKUE CBA3HM B
coobmiecTBax. AHa’pOOHOE COOOMIECTBO KaK MOJAETh TPOMUUECKUX CBS3CH, MEKBUIOBOU
nepeHoc Bogopona u ¢opmuata, cuHTpodus. [lepBuunbie aHa’poObl U BTOPUYHBIE aHAIPOOBL.
DKOJIOTHST MHKpPOOPTraHW3MOB, (opMmupoBaHue cocraBa armoctepsl. [lapHukoBBIE Ta3bl,
MeTaHOreHe3, OaKTepuanbHbIi ra3oBbiil GuiIbTp. Bomnas MukpoOuonorus, o3epo Kak MOIENb
BOJHOM »KocucTeMbl. [[ukibl BemecTB B BogoeMax. ['eojormueckass MUKpPOOHOJIOTHS, POJIb
MUKPOOPTaHU3MOB B BBIIIEIAYUBAHUU MOPOA U (OPMUPOBAHUU KOPBI BbIBeTpHBaHUS. L{uki
KaJblUsi U KapOOHATOB, pynooOpa3zoBanue. [louBeHHAss MUKpOOUOJIOTHS, CTPYKTypa IMOYBHI U
XapaKTepHbIE YCIOBUS OOUTAaHUSI MUKPOOPTaHU3MOB B MOYBE. Bl1aKHOCTh 1 MTOYBEHHBIN BO3AYX,
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CBSI3b MUKPOOPT'aHU3MOB C PaCTeHUsIMH, pu3ocdepa. Ponb MunenuanbHeIX OPraHu3MOB B I10YBE,
MUKOpH3a, TyMycooOpa3oBanue. Posib MUKpOOpPraHu3MOB B (JOPMUPOBAHUHN XapaKTEPHBIX TUIIOB
[OYB, CaMOOYMIIeHHE NOYBHL. [lameobakTepuosorus M 3BOJIONMS Ouochepbl B JTOKEMOpHH,
penukToBble  coobmiecTBa. DuimoreHuss MHUKpPOOPraHM3MOB, OCHOBaHHasT Ha H3YYCHHUH
nocnenoBarenpHocTelt 16 S pPHK, cumbOmorenes.
10. Muxkpoopranusmbl B X0351iiCTBEHHOI 1eITeJIbHOCTH U MeIUIIUHE

Hcnonp3oBaHne MUKPOOPTaHU3MOB JUISI TIOJTyYEHUs MHUIIEBBIX U KOPMOBBIX MPOIYKTOB,
XUMHYECKHX PEaKTHBOB U JIEKApPCTBEHHBIX IpemnapaToB. [IprMeHeHne B CeNbCKOM XO3siiCTBe,
[P BBILIETAYMBaHUN METAJIJIOB U3 PY/I, OYHCTKE CTOKOB U MOJYyYECHHH TOTUIUBA.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH, HCNIOJIb3yeMble MPH OCYLEeCTBJIEHUN 00Pa30BaTeILHOI0
NMpouecca no JUCHUIIHHE

B npouiecce o0ydeHust UCTIONB3YIOTCS CIIEAYIOINE 00pa30BaTeNbHBIC TEXHOIOTHH:

BBoaHass Jieknusi — JaeT TEpPBOE LEJIOCTHOE NPEACTAaBICHUE O JUCHUILUIMHE |
OpUEHTUPYET CTYACHTAa B CHUCTEME HM3Y4YCHHUS NaHHOW IUCHUIUIMHBL. JlaeTcst KpaTkuii 0030p
Kypca, UCTOPHUSl Pa3BUTHs HAYKH M TPAKTHUKH, JOCTIKCHHS B 3TOU cepe, MMEHa M3BECTHBIX
YYEHBIX, W3JAraroTCsi IEPCICKTUBHBIE HAIpaBleHUs ucciaenoBanuil. Ha »Toll  nexkuuun
BBICKA3bIBAIOTCS METOJIUYECKUE U OPraHMU3aI[MOHHBIC OCOOCHHOCTH PabOThI B paMKax JaHHOU
JUCLUIUIMHBI, a TAKKE Ta€TCs aHAJIU3 PEKOMEH1yEMOW JINTEPaTyphI.

AKkaneMmnyeckas JIeKIHs ¢ 3JeMeHTaMH JieKIUu-0eceabl — IT0CIIC0BAaTEeILbHOE H3JI0-
JKEHHE MaTepuaja, OCYIUECTBIISIEMOE IPEUMYILECTBEHHO B BHJIE MOHOJIOTA IPENOJaBaTENs.
DJIeMEHTHl JICKIMHU-0eceibl O00eCNeYMBalOT KOHTAKT TMperojaBaTels ¢ ayAuTOpUEH, dTO
MO3BOJIICT TPHBIIEKATh BHUMAHHWE ACIUPAHTOB K HamOOIee BaKHBIM TeMaM JUCIHILTAHBI,
aKTHBHO BOBJIEKaTh HMX B YYEOHBIH MPOIECC, KOHTPOJIHMPOBATH TEMIT H3JI0KECHUS y4eOHOTO
MarTepHualia B 3aBUCUMOCTH OT YPOBHS €TI0 BOCIIPUSITHSL.

IIpoGieMHass JieKuMsi — WU3JIOXKECHHE MaTepHalia, Mperoaraonee MOCTaHOBKY
NpOOJIEMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHWE pPa3IMYHbIX HAay4HBIX TOIXO/O0B,
CBSI3aHHBIE C PA3JTMYHBIMUA MOJCIISIMH MHTEPIpPETAMM H3ydyaemMoro marepuaina. I[IpoGremuas
JIKIMsl HAYMHAETCS C BOIMPOCOB, C TMOCTAHOBKU MPOOJIEMBbI, KOTOPYIO B XOJA€ H3IOKEHUS
MaTepraga HeOOXOJMMO PelIuTh. B Jiekmum coderaroTcs NMpoOJIeMHBIE W HWH()OpPMAIMOHHBIC
Hayana. [lpu »TOoM mpouecc NO3HAHUS AaCHUPAHTOM B COTPYJHHUYECTBE M JUANOrE C
Mperno/iaBaTesieM MPUOIMKAETC K TOUCKOBOM, UCCIE0BATEIBCKOM NS TEIIbHOCTH.

KoncynbTauum — BuUI y4eOHBIX 3aHSATHH, SBISIOMIMICS OMHOM M3 (POpPM KOHTPOIS
CaMOCTOSITEIbHOM paboThl acnupaHToB. Ha KOHCymbTamusx 10 TpochOe acIHUpaHTOB
paccMaTpuBaloTCs HauOollee CIOXKHBIE paslieibl TUCHUIUIMHBI, TperojaBaTelb OTBEYaeT Ha
BOIPOCHI aCITUPAHTOB, KOTOPBIE BOSHUKAIOT Y HUX B IIPOLIECCE CAMOCTOSITEIHLHOM PaOOTHI.

B mporecce 00y4eHHs HCHONB3YIOTCS CIIEAYIOMNE TEXHOJIOTHH IEKTPOHHOTO 00ydeHHs
U TUCTAaHLMOHHBIE 00pa30BaTebHbIE TEXHOIOIUHU:

DJIeKTPOHHBIH  yueOHbIH Kypc «Mukpoduonorus» B LMS DieKTpoHHBII
yHusepcurer Moodle SApI'Y, B koTopoM:

- IPEJICTaBIICHBl 3aJaHus JJIsl CaMOCTOSTENIbHOW paboThl acCHHpaHTOB IO TeMaM
JMCLUTUIMHBL,

- IPEICTaBIIEH CIHMCOK JIUTEPATYphl, PEKOMEHTyEMOM JJI1 OCBOECHUS AUCLUIIIIUHBL;

- mpejcTaBieHa HH(opManus o (opMe M BpeMEHU MPOBEACHUS KOHCYJbTALMH 110
JUCIUIUIMHE B CIyyae UX MPOBEJACHUS B IUCTAHIIMOHHOM (opMaTe B peKUME OHJIANH.

6. IlepeyeHbr OCHOBHOI M [ONOJHHUTEJbHOH Y4eOHOH JMTEpPaTypbl, HEOOXOAMMBIH AJs
OCBOEHHS THCIHUIIIHHBI

a) OCHOBHasI JIMTepaTypa



1. Herpycos A.U., Kotosa U.b. MukpoGuosorus: Teopus u npaktuka. Yacts 1 [DeKTpoHHBIN
pecypc] : yueOHHK amsi 6akanaBpuaTa U Maructpatypsl. M.: FOpaiit, 2022. 315 c.
lib.uniyar.ac.ru/opac/bk cat card.php?rec id=2451260&cat cd=URAIT

2. HerpycoB A.U., KoroBa I.b. MukpoOuonorus: Teopus 1 npaktuka. Yacts 2 [DIeKTpOHHbIH
pecypc] : yueOHuK a1 OakanaBpuarta U Maructparypsl. M.: FOpaiit, 2022 332 c.
lib.uniyar.ac.ru/opac/bk cat card.php?rec 1d=2450793&cat cd=URAIT

0) NOMOJIHUTE/IbHASA JIUTepaTypa

1. Bbenoycosa P.B., IIpeoOpaxenckas D.A., TperpsikoBa 1.B. BerepunapHas BUpyCOJIOTHS:
yuebHuk i By3oB. M.: KonocC, 2007. 423 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=361356&cat_cd=YARSU
2. Bopoobbesa JI. . Apxeu: yue6. mocobue s By3oB. M.: Akagemkuura, 2007. 447 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=361364&cat_cd=YARSU
3. Eropos H.C. OcHoBBI yueHust 00 aHTUOMOTHKAX: yuyeOHUK 17151 By30B. M.: MI'V:Hayka,
2004. 525 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=322304&cat_cd=YARSU
4. Weummna U.b., KpuBopyuko A.B., Kyrokuna M.C. buopa3znoo6pasue u cuctemaTuka
MHUKpPOOpPranu3MoB: yueoHoe nmocobue. Ilepms: IIM'HNY, 2019. 303 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=2551634&cat_cd=YARSU3.
5. Hemuna W.b. Bonwmmoit npaktukym « MukpoOuonorus» 6 yaedOHoe mocooue aJis By30B.
CII6.: mpocnekt Haykwu, 2014. 108 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=2304988&cat_cd=YARSU
6. HetpycoB A.U., KotoBa U.b. MukpoGuomnorus. M.: Akanemus, 2012. 379 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=1827559&cat_cd=YARSU
7. Ompenenurens 6akrepuit bepmku. B 2-x 1./ mox pen. JIx. Xoynra, H. Kpura, I1. CHura,
Jx. Creitnnu, C. Yuinbsamca. M.: Mup, 1997.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=2010753&cat_cd=YARSU
8. Ilept C.I. OCHOBBI KyJIbTUBUPOBAHHUS MUKPOOPTaHU3MOB U KiIeTok. M.: Mup, 1978.
331c.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=2012442&cat_cd=YARSU
9. TIpakTHKyM IO MHUKPOOHOJIOTHH: y4el. mocodue sl CTy . BBICIIL y4eO. 3aBeieH i /
[Toxn. pen. A.. HetrpycoBa. M.: Axkanemus, 2005. 608 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=317114&cat cd=YARSU
10. CoBpeMeHHasi MHKPOOHOIOTHS: IPOKAPUOTHI: YIeOHUK TS By30B / mof pex. M.
Jlenrenepa, I'. Ipesca, I'. lllnerens. B 2-x 1. M.: Mup, 2005.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=351881&cat_cd=YARSU
(T.1)
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=351878&cat_cd=YARSU
(T.2)
11. Creitauep P., Dnensbepr 3., Uuarpam [Ix. Mup mukpo6os. B 3-x 1. M.: Mup, 1979.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=2012574&cat_cd=YARSU
12. nerens I'.I". Uctopust mukpobduonoruu. M.: Enuropuan YPCC. 2002. 304 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=300643&cat_cd=YARSU
13. nerens I'. O6mas mukpoduonorus. M.: Mup, 1987. 563 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=1061769&cat_cd=YARSU

B) pecypchl cetu «MHTEepHET» (MPH HEOOXOAUMOCTH)
ABTOMatm3upoBaHHass  OuOnmoreuHo-uHpopmanuonHass cuctemMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php

7. MaTepuajibHO-TeXHUYeCKast 0a3a, HeO0X0AMMAas VISl OCYLEeCTBJIEHUs 00Pa30BaTEeJILHOIO
npouecca no JMCUMIUInHe



MarepuanbHo-TexHHUECKas: 0a3za, HeOOXOAUMas ISl OCYLIECTBICHHUS 00pa30BaTEILHOIO
npoliecca Mo AUCIUILIMHE BKII0YAET B CBOM COCTAB CIEIYIOIIUE TOMEILCHHS:
- yueOHbIe ayIUTOPHH IS IPOBEICHUS JICKIHI;
- y4eOHbIE ayIUTOPHUH I IPOBEIEHUS IPYIIOBBIX U HHAUBUIYaIbHBIX KOHCYJIbTALUA;
- y4eOHbIe ayAUTOPHH ISl IPOBEICHUS IPOMEXKYTOYHOM aTTeCcTalui;
- IOMELIEHUS JJIs1 CAMOCTOSITEIbHON paOOTHI.

[TomemieHuss st CaMOCTOSTENBHOM pPabOThl OCHAIIEHBI KOMITBIOTEPHOW TEXHHKOW ¢
BO3MOXHOCTBIO MOJKIIOYEHUS K ceTu «lHTepHeT» U olecrieueHreM J0CTyna B AJIEKTPOHHYIO
nH(POPMaIMOHHO-00pa3oBaTenbHyo cpeny Apl'Y.

ABTOD

3aB. kaenpoit 60TaHUKH U MUKPOOHOJIOTHH, K.0.H. H.B. IllexoBoBa



IIpniaoxenne Nel k paGoueii mporpamMme M CUMIIIMHbBI
«CriennaspHasi IUCLUIIMHA B COOTBETCTBUM C TEMOHN JHccepTallui
Ha COMCKAHHE YUYEHOM CTENEeHU KaHAUIaTa HayK»

1o Hay4yHOU cneruanbHocTH 1.5.11 MukpoOuonorus

OueHoYHbIE MATEPHUAJIbI
JJIs1 MPOBe/IeHUs] TeKyIed 1/ Ui MPOMEKYTOYHOM aTTecTaluu
aCNMPAHTOB MO JUCHUILINHE

1. KoHTpoJsbHbIe 3a1aHus ¥ (WJIK) HHbIE MATEPUAJIbI,
HCNOJb3yeMble B MpoLecce TeKylero KOHTPOJsl yCleBaeMOCTH

B kaudecTBe CpeACTB TEKyIIETro KOHTPOJIS HCIOJIb3YyeTCs coOeceoBaHue, a TaK)Ke HAlMCAaHUE B
TEUYEHHUE CeMECTpa OJHOTO pedepaTa Ha BHIOPAaHHYIO TEMY.

Cnmcox BOnpocos st codecel0BaHus 110 TEMaM 2-I0 ceMecTpa:

1. Kak ObuIH OTKPBITHI MUKPOOPTaHU3MBI?

2. Kakue Buabl MUKPOCKOIIMPOBAHHUS CYILIECTBYIOT B HACTOSIIEE Bpemsi?

3. Kakue y4eHsle cenanu Hanbosee CylniecTBEHHbIE OTKPBITHS ¢ TTOMOIIBI0 MUKPOCKOITHH.

4. Uzyuenue ¢pusznonaorun Mmukpoopranusmon. Paboter JI. [1actepa, C.H. Bunorpasnckoro, A.
Kiroiiepa u K. Ban Hunst, ux BKiIaj B pa3BuUTHE MPEACTABICHHUN O pa3HOOOpa3HH U OOIIHOCTH
IPOIIECCOB MeTaboJIN3Ma B )KUBOM MPUPOJE.

5. HazoBuTe Hanbosee U3BECTHBIX OTEUECTBEHHBIX YUEHBIX U ONUIINTE MX BKJIAJ B pa3BUTHE
MUKpPOOHOJIOTHH.

6. JlaliTe xapakTepuCTUKY MUKPOOHOJIIOTHYECKUM METO/1aM UCCIIeI0BaHNs, HA30BUTE YUEHBIX,
KOTOpBIE UX pa3zpaboTaliu.

7. IIpoGnemMsbl ki1acCU(PUKALUU MUKPOOPTaHU3MOB U CIIOCOOBI MX PEIICHUS B X0J1€ Pa3BUTHUS
MukpoOuosioruu. [IpaBuna HOMEHKIATYphl U TAKCOHOMUN MUKPOOPTraHU3MOB.

8. [IpakTrueckas knaccudukanus npokapuot. Ctpykrypa Onpenenurens bepuxu, ee
0COOEHHOCTH.

9. dunoreneruyeckas cucTeMaTHKa MPOKapHOT, €€ MOJIEKYJISIpPHO-OMOJIOTHYeCcKasi OCHOBA, POJIb
B Pa3BUTHUU NPEACTABIECHUIN 00 3BOIIOLUYU IPOKAPHOT.

10. [onudaznas TakCOHOMUS, €€ MPEUMYILIECTBA U TPOOIEMBI.

11. XapakrepucTuka OCHOBHBIX TPy OaKTEpUil.

12. XapakTeprcTuKa OCHOBHBIX I'PYIIIT apXei.

13. OnumuTe OJHOKIETOYHBIX M MHOTOKJIETOUHBIX OAKTEPUH, HX pa3Mepbl H MOP(OIOTHIO.
TunuyHas u HeTUNMYHas GopMa IPOKapHUOT.

14. Tlepeuniciute OTAEIbHBIE KOMIIOHEHTHI KJIETOK, ONUIINTE UX CTPOCHHUE, XUMUYECKUN COCTaB
U QYHKITHH.

15. Kak ycTpoeHbI KIETOUHbIE CTEHKH IPAMIIOIOKHUTENbHBIX U TPaMOTPULIATEIbHBIX OaKTEpUil U
apxeit?

16. Onumute ctpoenue u xumudeckuit coctaB L{IIM Gakrepuii u apxeii. Kakosa ero posns B
xemorakcoHomuu. @ynkiuu [{IIM B MeTabonu3me npokapuOTHBIX KIETOK.

17. Yto co0oil mpeICTaBIAIOT CIIU3UCTHIE CIIOH, S-CIIOH, KATCYJIbl U 4exybl? ONUIInUTe UX
(YHKLNHU Y pa3HbIX BUI0B IPOKAPHUOT.

18. Yro mpencraBisitoT co00i MuKoIuTa3Mbl i L-popmbr? O0mas xapakTepucTuKa 1 3HaYCHHE B
OpUpoe.

19. Crioco0b! TBUKEHUS TIPOKAPUOT, CTPOSHUE U (PYHKIIMOHUPOBAHUE UX JIOKOMOTOPHBIX
CTPYKTYD.

20. Crioco06sI pa3MHOKeHUS 1 AU PEepeHIUPOBKH MTPOKAPHOT. DHIAOCTIOPHI M IPyTHE
nokosmuecs: GopMbl, UX CTPOCHHUE U (PYHKIIUH.



21. O61mas XxapaKTepuCcTUKa HACIEICTBEHHOCTH U M3MEHUYHUBOCTH MPOKAPHOT.

Cnucok BONpoCoB /ISl codecel0BaHUsA MO TeMaM 3-ro ceMecTpa:

1. Jlaiite ompeneneHWe HAKONMUTEIBHOM KyJIbType. Pacckaxkure, KTO paszpaboTal METO.
MOJTYYEHHUsI HAKOMIUTENbHBIX KYJIbTYp, €r0 3HaYCHNE B MUKPOOHOJIOTHUECKUX UCCIIECTOBAHMSIX.

2. Yro mpexncraBisieT coOoOil 4HMCTas KyJbTypa MuKpoopranu3moB? Krto m kakum oOpazom
NOJy4nJ NEPBYI0 YHUCTYHO KyibTypy? DyHIaMeHTanbHOE M MPAKTUYECKOE 3HAYEHME UYHCTBIX
KYJIBTYP.

3. Onummre yciaoBus KyJIbTHBHPOBAHUS a3POOHBIX MUKPOOPTaHU3MOB U METOBI UX CO3aHHUS.
4. Onumwure YyCIOBHMs KyJbTUBHPOBAHUS aHA’POOHBIX MHUKPOOPIaHM3MOB M METOIbl HX
CO3/aHHUS.

5. B ueM cocTouT paznuuue B MOHATUSAX POCT MUKPOOHOM KJIIETKH M POCT MUKPOOHOU KYJIBTYpPHI?
C 4yeM UMEIOT J1e7I0 MUKPOOHOJIOTH Ha MPaKTUKe?

6. UTo moHUMAIOT 1O/ COAIAHCHPOBAHHBIM POCTOM MHKpoopranu3mMoB? IlpuBenute mpumepsl
HecOaIaHCUPOBAHHOTO POCTA.

7. OCHOBHBIE MMapaMeTpaM pocTa KyJIbTyp: BpeMs IeHepaliy, yAeiabHas CKOPOCTh POCTa, BBIXO[
O6uomacchbl, SKOHOMUYECKHH KodpduuueHt. [laiite ux ompeneneHuss M YKaXHUTE EIMHUIBI
U3MEpPEHMUSL.

8. OnumuTe 3aKOHOMEPHOCTH POCTA YUCTBIX KYJIBTYp MPHU NEPUOJUYECKOM KYIbTUBHUPOBAHUU.
ComnocTtasbTe (a3l pocTa KyJIbTyphl U (ha3bl AKU3HEHHOTO LIUKJIA OTJIEIBHOM KIETKH.

9. BriBeIuTe MaTEMaTHUECKOE BBIPAKEHHE 3aBUCUMOCTH YAEIBHOM CKOPOCTH POCTa KYJIbTYpPBI
OT KOHILIEHTpaluu cyocTpaTa B cpelie.

10. BeiBenuTe MaTeMaTHUECKOE YpPaBHEHUE ONpPEAETICHUs SKOHOMUYECKOTO KOA(pQHUIMEHTa 1O
cyocrtpary.

11. BeiBeauTe ypaBHEHUE SKCIIOHEHIIMAIBHOTO POCTA KYJIBTYPHI.

12. KynbTypa MNOJHOTO BBITECHEHUS, €€ BO3MOXHOCTH B ONMCAHWU HENPEPBIBHOIO pPOCTa
MHUKPOOPTIaHU3MOB.

13. XemocTaTHast KyJbTypa, 0COOEHHOCTHU €€ (PYHKIIMOHUPOBAHUS.

14. MaTtemaTuueckas MOJiesIb XeMOCTaTHOTO pOCTa MUKPOOHBIX KYJIbTYP.

15. Onumwure BO3MOXHOCTH YIPaBISIEMOIO KYyJbTUBUPOBAHHMS B XEMOCTaTeé U  €ro
Moau(UKAIHIX.

16. T'ereporenHocts mnomynsauuid. CHHXPOHHBIE KYyJNbTYpPbI, CHOCOOBI HMX TMOJXY4YEHHUS U
HpPaKTUYECKOE 3HaUCHHE.

17. XuMu4eckuil M SIEMEHTHBIM COCTaB MUKPOOHOM MAacchl, WX 3HA4YCHHE Js YCIOBUUI
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

18. buorenHsle, MaKpo- 1 MUKPOAJIEMEHTBI, UX 3HaUEHUE 71 MeTa00JIM3Ma MUKPOOHBIX KIIETOK.
19. OnummTe TUNBI TUTAaHUS MUKPOOPraHU3MOB: (QOTOTpopus U XeMoTpodus, aBTOTpodus u
rerepoTpodusi, IuToTpodus u opranorpodus. I[lpuBemure npuUMepsl MHKPOOPTAaHH3MOB C
COOTBETCTBYIOIIUM TUIIOM IUTAHUS.

20. KakoBsl numieBsie TOTPEOHOCTH carrpoTpo(oB U Mapa3uToB, MPOTOTPOPOB U ayKCOTPO(DOB.
@DyHAaMEHTaTbHOE U MPAKTUYECKOE 3HAUE€HUE 1IeJICHAIPIIaBICHHOTO TOIY4YEeHUs ayKCOTPOPHBIX
HITAMMOB.

21. I[lytu nocTynieHus NUTATENIbHBIX BEIECTB B KJIETKH. CHCTEMBI TpaHCIIOPTA.

22. CrnocoObl HCIIONB30BaHUSI MHKPOOPTaHU3MaMH BBICOKOMOJICKYJISIDHBIX COCIWHEHHH U
BEIIIECTB, HEPACTBOPUMBIX B BOJIE.

23. Crioco0bl yIOBIETBOPEHHSI MUKPOOPTaHU3MaMH MOTPEOHOCTH B a30Te. A30TQHKcanus, ee
ry100anbHOE 3HaYCHHUE.

24. IloTpeOHOCTH MUKPOOPTIaHU3MOB B CEPE, CIIOCOOBI UX YAOBIETBOPEHUSI.

25. [loTpebHOCTH MUKPOOPraHU3MOB B (hochope, jxesae3e, MarHuu U APyTrux IeIeMeHTax.
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Cnmcox BOnpocos st codece10BaHus 10 TeMaM 4-ro ceMecTpa:

1. DHepreTuueckue mporecchl B MUKpOOHBIX KieTkax. CriocoObl oOecrieueHus sHeprueii. /(e
(GbOpMBI PHEPTUHN B KJIETKE, MX (PYHKITHH.

2. OnumuTe OCHOBHBIE NEPEHOCYUKH B IIETSIX TPAHCIIOPTA 3JIEKTPOHOB, UX CBOMICTBA, MOPAIOK
pacnonoxkeHusi. CpaBHUTE (POTOCHUHTETHUYECKHE U XEMOCHHTETHYECKHE IeMH IepeHoca
AJIEKTPOHOB.

3. Haiite onpenenenne OpokeHusi. OMUIINATE MOJIOYHOKHCIOE TOMO- U TeTepodhepMEHTATHBHOE
Opo’keHHe, TPOMHMOHOBOKHUCIIOE, MACIsSHOKHCIIOE, aleTOHOOYTHIIOBOE, CIUPTOBOE U JIpyrHe
OpOXEHUsI, UX FHEPTETUUCCKUHN BBIXO M 2(P(HEKTUBHOCTH 3allacaHms SHEPTHH.

4. Onumute GOpMBI ydacTHs MOJIEKYJISIPHOTO KHCIIOPOJia B OKHCICHHM Pa3HBIX CyOCTPaToOB.
OObsicHUTE, UTO O3HAYAET MOJHOE U HEMOJIHOE OKUCIICHHE.

5. KakoBa ponb 1iKiIa TpUKapOOHOBBIX KUCIOT B MEHT030(0c(haTHOTO OKUCIUTENBHOTO IIUKIIA B
SHEPreTUUYeCKOM MeTaboIu3Me MPOKapUOT?

6. JlaiiTe KpaTKyl0 XapakTE€pUCTUKY Ba)KHEHIIMM MHUKpPOOPraHM3MaM, YYacTBYIOIIUM B
a’pOOHOM OKHCJIEHHHM OENKOB, YIJEBOAOB, YIJEBOAOPOAOB M APYIMX MHOTOYTJIEPOIHBIX
BELIECTB.

7. Jlaiite MeTabOJWYECKYH0 W TaKCOHOMHYECKYI) XapaKTePUCTUKY MHKPOOPTaHHU3MaM—
mMeTuaoTpodam. ONUIINTE UX SKOJIOTUIECKOE M IPAKTUIECKOE 3HAUCHHE.

8. Caersmmecss OakTepuu, oOIas XapaKTEPUCTHKA W OCOOCHHOCTH SHEPreTHYECKOTO
MeTabonm3ma. MexaHu3M OHOTFOMUHECTICHITUH.

9. OkwucieHue HEOPraHUYECKUX COCIWHEHUN: TPYIIBl XEMOJUTOTPOMHBIX OakTepuili u
OCYILIECTBIIIEMbIE UMU ITPOLIECCHI.

10. Onpenenenre aHa’dpOOHOTO AbIXaHUSA. JIOHOPBI M aKIENTOPHI JIEKTPOHOB, HCIOJIb3yEeMbIe
pa3HbIMH MHUKPOOpPraHM3MaMU NpU aHa’pOOHOM JpIXxaHMU. Poib  0OpameHHOTO MOTOKa
AIIEKTPOHOB MPH XEMOJIUTOTPODUH.

11. JuccuMuIALMOHHASsT HUTPATPEAYKUHUS W JCHUTPU(PHUKAIUSA, PACHPOCTPAHEHHUE B MHUPE
IPOKAPHUOT, )KKOJIOTHYECKOE 3HAYEHHE.

12. CnocoObl monmyueHusi sHepruu cynbdar- u cepypeaykropamu. OOmas XapakTepUCTHKA,
pacnpocTpaHeHue B MPUPOJE, SKOIOTHUECKOe 3HaUeHHE. ACCUMIIALIMOHHAS CYIb(paTpeayKIHsl.
13. MeraHorensl, ux ocobeHHocTH. OOIas xapakTepUCTUKa METAHOT€HHBIX apxeil. 3HaueHue
MeTaHa B Ouocdepe.

14. Auetorensl, crnocoOsl monydenus sHepruu. [lyte Bypa-JIptonrnana. Pacnpoctpanenue B
HPUpPOJIE, IKOJIOTUYECKOE 3HAUCHUE.

15. ®ototpodubie mpokapuotsl. CocTaB, opranuzanus U QyHKIUA UX (HOTOCUHTEIUPYIOLIETO
annapara. @oTocuHTE3 ¢ BBIJIEICHUEM U 0€3 BBIACIEHUS MOJEKYJISIpHOro Kuciopoaa. Obmas
XapaKTePUCTHKA AHOKCUTEHHBIX (POTOCHHTE3UPYIONINX OaKTepU.

16. Hcnonp3oBaHume CBETOBOM dSHeprum  rajoapxesmMu. OCOOCHHOCTH  MEXaHHM3Ma,
duznonornueckoe 3HaUCHUE.

17. BuocuHTETHYECKHE TTPOIECCH, ACCUMIIIAIUS YTIIEKUCIOThL. Pubymno3zoducdochaTHbiii uK,
accumMmIAnus opManpieruaa MeTUIoTpodamu.

18. 3HaueHne NUKIa TPUKAPOOHOBBIX KUCIOT U MTHOKCHUJIATHOTO IITyHTA.

19. AccuMunAnMoOHHAsT HUTPATPEAYKIHs, PUKCAIUST MOJIEKYJISIpHOTO a30Ta. CBOOOHOKHUBYIIUE
¥ CUMOHMOTHYECKUE a30TuKcaTophl. [TyTn accuMuIsannm aMMOHHS.

20. CuHTE3 OCHOBHBIX OMOMOIUMEPOB MPOKAPUOTAMHU.

21. buocuHTte3 nNopPUPUHOBBIX COECIUHEHUM, BTOPUUHBIE METAOOINUTHI, UX (PU3NOIOTUYECKOE U
9KOJIOTHYECKOE 3HAYCHUE JJI1 MUKPOOPTaHU3MOB.

22. BUOXMMHYECKHE OCHOBBI M YPOBHH PETYISIUN METa00IM3Ma B TNPOKAPHUOTHOW KIIETKE.
Perynsus cunTe3a GepMEeHTOB: MHAYKLUS U PEIIPECCHSL.

23. Perymsauusi akTUBHOCTH (DEPMEHTOB, ayutocTepuyeckue ¢GepMeHTsl U 3 EeKTopsI,
KOBaJieHTHass Moaudukanus (EepMEeHTOB, aJCHUIATHBIM KOHTPOIb M IHEPreTHUECKUN 3apsij
KJIETKU.
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Choucox BOIIPOCOB J1J1s1 co0ece0BaHMs 10 TEMaM 5-ro ceMmecTpa:

1. Paguanus, xapaktep ee IEHCTBUS Ha MHUKpPOOpPraHu3Mbl. PoTOpeakTHBAalMsl M TEMHOBAs
penapanus.

2. PocT MHKpOOpPraHM3MOB B 3aBHUCHUMOCTH OT Temmeparyphl. [lcuxpodunbl, me30puisl u
TepModuibl. MexaHnu3Mbl, MO3BOJISIONINE MUKPOOAM KUTh IMPU SKCTPEMaIbHBIX TeMIlepaTypax.
3. bapoduiel. YCTOWYMBOCTh MUKPOOPTAHU3MOB K BBICYIIIMBAHUIO.

4. PoCT MUKpOOPTaHU3MOB B 3aBUCUMOCTH OT aKTHBHOCTH BOJBI (aw). OCOOEHHOCTH 0CMO(HIOB
u ranoduioB. MexaHU3Mbl yCTOWYHBOCTH K OCMOTHYECKOMY CTPECCY.

5. OTHOIIEHHE MHKPOOPraHU3MOB K MOJIEKYJISIPHOMY KHCIOPOIY: a’poObl W aHa’pOObL.
Bo3moxHBIe TPUYUHBI MHTHOUPYIOMIETO ASHCTBHS KUCIOPOJIHOTO CTpecca Ha MUKPOOPTaHU3MBI.
6. Aunto(uIIBl, HEUTPOPUIBI U ATKATUDUITBI.

7. Illpupoia aHTUMUKPOOHBIX BEIIECTB U 00IACTU UX IPUMECHECHHS.

8. MyTareHbl, MEXaHU3Mbl UX ACHCTBUS U YCTOMYUBOCTH K HUM.

9. Yyactue MUKpPOOPTaHM3MOB B OMOTCOXMMHUYECKHX ITUKIAaX, B3aMMOCBS3b IHKJIOB. PoIb
(bU3MOIOrMYECKUX TPYIIIT MUKPOOPTaHU3MOB B KaTaJIU3€ 3TANOB IIUKIIOB.

10. Beaymiass posib HMKIa yriaepoja, MPOAYKUHUS M ACCTPYKLUHS B LHMKJIE OPraHUYECKOro
yTIEpoAa, CBA3b C LIUKJIOM HEOPTaHUUECKOTrO YTIepoaa U IUKIOM KHCIOpO/a.

11. Iluxn a3o0Ta, rpymniel OpraHU3MOB, Y4aCTBYIOIIUE B HEM.

12. I{ukit cepbl: cepoOAKTEPUH U CYIb(OUIOTCHBI.

13. Huxkm xenes3a.

14. CamoouwniieHne BOJOTOKOB. OUHCTHBIE COOPY)KEHHUS WU MHUKPOOHBIE COOOIIECTBA B HHX.
Mopckasi MUKpOOHOJIOTHSL.

15. CoobmiecTBa MHUKpPOOPTaHW3MOB, TpOo(pUUECKHE CBA3M B cooOmecTBax. AHa’pOOHOE
co00IIecTBO Kak MOJEIb TPO(PUUECKHX CBsA3EH, MEXBHUIOBOH IepeHOC Bojaoponaa u (opmuara,
cuaTpodus. [lepBudHbie aHAIPOOBI 1 BTOPUYHBIE aHA3POOBI.

16. Dxonorusi MHKpOOpPraHu3MoB, (GopMupoBaHue cocTaBa aTMocdepsl. [lapHUKOBBIE Tas3bl,
MeTaHOreHe3, 0aKTepuaIbHbIN ra30BbIil PUIBTP.

17. BogHas MukpoOuoONOrus, 03epo Kak MOJAENTb BOJHOW 3KocHUCTeMBbl. [IWKIBI BemecTs B
BOJIOEMAX.

18. I'eonoruueckass MUKPOOHOJIOTHUH, POJIb MHUKPOOPTaHU3MOB B BBIIIEIAYUBAHUU TOPOA U
(dopMupOBaHUU KOpPHI BBIBETpUBaHUs. Pyoo0pa3oBanue.

19. Mopckas mukpo6uonorus. Llukn kaneius u kapOOHATOB,

20. IloyBeHHass MHUKpPOOHMOJOTHS, CTPYKTypa NOYBBI M XapaKTEpHbIC YCIOBUS OOWUTaHHUS
MUKpPOOPTaHU3MOB B TMOYBE. BIaXHOCTh M TMOYBEHHBIH BO3JyX, CBS3b MHUKPOOPTaHU3MOB C
pacreHnusMu, puzochepa.

21. Ponp MulienuaibHBIX OPraHU3MOB B TIOYBE, MUKOPHU3a, TYMyCO0OOpa30BaHUE.

22. Ponb MHUKPOOPraHU3MOB B (OPMHUPOBAHWUU XAPAKTEPHBIX THUIIOB I0YB, CAMOOYHIICHHE
MOYBHI.

23. Tlameo6aKTeprOIOTHS U IBOJIOIUS OHOC(hEephl B JOKEMOPHH, PEIIMKTOBLIC COOOIIECTBRA.

24. @unoreHuss MUKpOOPraHM3MOB, OCHOBaHHAas Ha M3y4YEHUHM MociefoBaTenbHocTed 16 S
pPHK, cumbuorenes.

25. HWcnonp30BaHUE MHUKPOOPTAaHU3MOB MJIsl TMONYyYEHHUs MHUIIEBBIX M KOPMOBBIX MPOAYKTOB,
XMMHUYECKHX PEAaKTHBOB U JIEKApPCTBEHHBIX IpenapaToB. [IpriMeHeHne B CeNbCKOM XO3sCTBE,
MIPU BBIIIETAYMBAHUH METAJIIOB U3 Py, OUUCTKE CTOKOB U MOJIyYeHUHU TOILINBA.

IIpumepHbIe TeMbl pedepaToB:
1. WnentudukanmoHHas XapaKTepUCTHKA ONPEAeICHHON TaKCOHOMUUECKOM IPYTIIBI
IIPOKApHOT, U3Yy4aEMOM ACIIMPAHTOM.

2. buopaznoobpasue B MUKpOOHOM COOOIIECTBE, H3y4YaeMOM aCITUPAHTOM, U
WICHTU(PHUKAIIMOHHAS XapaKTEePUCTHKA €r0 YICHOB.
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3. Hcropus uzydeHus pa3TUYHBIX B3aHMOOTHOIICHHA MEXITy MUKPOOPTraHU3MaMu
(arTHOMO3a, cMMOMO032a), U3YyYaeMbIMHU aCITUPAHTOM, U XapaKTEPHUCTHUKA
B3aUMO/ICHCTBYIOIINX BHJIOB.

4. CnocoObl KyJbTUBUPOBAHHMS MIPOKAPUOT OMPEEICHHON TAKCOHOMUYECKON HITH

METa0OJIMUECKOM TPy, H3y4aeMON aCIUPAHTOM.

Cnioco0OsI KyJTbTHUBHPOBAHHSI MUKPOOHOTO COOOIIECTBA, N3Yy4aeMOTO aCITUPAHTOM.

6. Pa3paboTka METOAOB MOIYYECHUS YUCTHIX KYJIbTYP MHKPOOPTAaHH3MOB, H3y4aeMbIX
acriupanToM. MeTtabonyeckasi XapaKTepUCTHKA ONPEICICHHON TaKCOHOMUYECKOMN HITH
(U3HOIIOTHYECKOM TPYIIBI IPOKAPUOT, KOTOPYIO H3ydaeT acIUPaHT.

7. OcobeHHOCTH MeTa00IM3Ma MUKPOOPTAaHU3MOB B MUMMOOMIIM30BaHHOM COCTOSTHUM.

8. CHHTETHYECKHE CIOCOOHOCTH MHKPOOPTaHW3MOB (HA MpUMEpE TPYIIbL, HU3y4aeMoi
acCIMPaHTOM) U UX IPUMEHEHUE B OMOTEXHOJIOTHSIX.

9. DHepreTHueckue CHOCOOHOCTH MHKPOOPTaHU3MOB (Ha MpHUMEpe TPyIIbl, H3ydyaeMoi
acCIMPaHTOM) U UX IPUMEHEHUE B OMOTEXHOJIOTHSIX.

10. Okosorusi U NPAKTUYECKOE NMPUMEHEHHUE OIPEAEIEHHOW TIPYNIbl MHUKPOOPIaHU3MOB,
M3y4aeMOil aClIUPaHTOM.

11. OcoGeHHOCTH PKOJIOTUH BUJJOB MUKPOOHOTO coo0IIecTBa (110 BEIOOPY CTYCHTA).

12. Bona xak cpena oOUTaHUsI MEKPOOPTaHU3MOB. [IpakTHyeckoe u 3KOJIOrH4ecKoe
3HAYEHUE BOJHBIX MPOKAPHOT.

13. TTouBa kak cpeqa 0OMTaHUS MUKPOOPTAaHU3MOB. DKOJIOTUUECKOE U TPAKTUUYECKOE
3HAUEHUE TTOYBEHHBIX MPOKAPHOT.

14. TToamoyBeHHBIE TOPU3OHTHI KaK cpeia OOMTaHUS MUKPOOPTAaHU3MOB. JKOJIOTUYECKOE U
MPAKTHYECKOE 3HAYCHHE TTOI3EMHBIX MUKPOOPTaHU3MOB.

15. ITaneobaktepuomnorus. COBpeMEeHHBIE TTPEACTABICHHS 00 ABOIOIUN OHOCHEPHI.
PenukroBsie coobmIecTBa.

e

2. Cnivcok BONMPOCOB M (MJIM) 3a1aHUi /1 IPOBe/IeHUs! POMEeKYTOYHOM aTTecTAlNU

Kangumpoarckuii SK3aMeH 10 CHEHHAJIbHOM AUCUUIUIMHE TPOBOAMTCS YCTHO IO
JK3aMEHALIMOHHBIM OHMJIETaM.

Kaxxnprit ax3aMeHaImOHHBINA OUJIET COAEPKUT TPU BOTIPOCA.

Ha noaroroBky k oTBetTy naercs ot 60 1o 120 MuHyT.

Cnucox BOIIPOCOB K 3K3aMEHY:

1. Tlpeamer u 3amaun MUKpPOOHMOJIOTUH, €€ MECTO M POJIb U COBpeMEHHOU Ouonoruu. Kparkas
UCTOPHUS PA3BUTHUS MUKPOOHOJIOIUHU: KJIACCUKUA U COBPEMEHHUKHU. 3HaU€HUEe MUKPOOPTaHU3MOB B
IPUPOJIHBIX IIpoLeccax, B HAPOJAHOM XO034HWCTBE U 3JpaBOOXPaHEHHH.

2. Meronapl HCCIENOBaHUA MHKPOOPTaHM3MOB B HMX MCTOPHYECKOM pa3BUTHU. HoBble
TEXHOJIOTMM JJIsi pelIeHUus MpoOJieM TIJIaBHBIX HANpaBiICHUM pa3BUTHS COBPEMEHHOMU
MHUKPOOHOJIOTHH.

3. Mup MUKpOOpPraHU3MOB, OOIIME MPU3HAKU U pa3zHooOpa3ue. CpaBHUTENbHAS XapaKTEPUCTHKA
BUPYCOB, NMPOKAPUOT U 3YKapHOT. CXOJCTBO M OCHOBHBIE pa3inuMs OakTepuil M apxeil, ux
IPAKTUYECKOE 3HAYCHHE.

5. Ilpunnunsl kinaccuUKauu MHUKpoOpraHu3zMoB. [IpakTuueckas u (uiIoreHeTHyecKas
cucreMatuku. Ctpykrypa Onpenenutens bepmkxu. Meroasl peHoTUTMUECKON UAESHTU(DUKAIINN
POKapHUOT.

6. @uioreHernyeckass CUCTEMaTHKa NPOKApUOT, HUCTOopusi ee pa3BuTus. CoBpeMeHHOE
onpeneneHue Buaa B MukpoOuosnoruu. Ilonmudasnas TakcoHoMmHs, MpaBuiia UAECHTU(PHUKALMU
IIPOKAPUOT B COOTBETCTBUU C €€ IIPaBUIIaMHU.
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7. XapakTepuCcTHKa JoMeHa Bacteria, MaXXOpHble W MHUHOpHBIC BETBU (PHIOTCHETUYECKOTO
IpeBa, X KpaTKasi XapaKTepUCTHUKa U OCHOBHBIE MTPE/ICTABUTEIH.

8. Xapakrepuctuka nomeHa Archea. Kparkas XapakrepucThka OCHOBHBIX LAPCTB apXew,
KyJIbTUBHPYEMbIE U HEKYJIbTUTBUPYEMBIE MTPEICTABUTEIH.

9. CrpoeHue OaKTepHaJIbHBIX KIETOK: OOs3aTelbHbIE M HE0Os3aTeslbHbIE KOMIIOHEHTBI, UX
XUMHUYECKHH COCTaB U (PyHKIINU.

10. IToBepXHOCTHBIE CTPYKTYPhI IPOKAPUOTHBIX KJIETOK, MX (YHKLIMU U KOMIIOHEHTHBIH COCTaB
y OakTepuii u apxei.

11. Cnocob6sl pa3MHOXeHHS U auddepeHIupoBKku npokapuot. I[lokosimuecs ¢opmel, HX
ctpoenue u pyHkuuu. [Ipumepsl 6akTepuii CO CIOKHBIM KUZHEHHBIM LUKIIOM.

12. HacnencTBEHHOCTh M M3MEHYMBOCTh POKaproT. PeKoMOWHAHTHBIE MPOLIECCH y TPOKApHOT,
uX pasHooOpa3ue W Ouojormueckoe 3HaueHue. Jluccomuanus NPOKApHOT, €€ MNPUYUHBI U
OTJIMYHUE OT APYTUX (POpM U3MEHUNBOCTH.

13. ITutanune nmpokapuoT. Posb nmpolieccoB TpaHCIOPTa HOHOB U MOJIEKYJT B MUTAHUU, CTPYKTYpa
TPAHCHOPTHBIX CHUCTeM. [IpUHIMIBI COCTaBIEHUS MHUTATENBHBIX Cped, HUX KIACCU(PUKAIHSL.
[Iporotpodpsr u aykcorpodbl. Perymsmuss ¢depMeHTAaTUBHOW aKTUBHOCTH  (DEPMEHTOB
KOHCTPYKTUBHOTO METa0OIM3Ma.

14. PocT OTHEenpHBIX KJIETOK W WX MOMyJANud B MukpooOuosnornu. COamaHCUPOBAHHBIA U
HecOanmaHCUpoBaHHBIM pocT. OcoOEHHOCTH KYyJIBTUBUPOBAaHMA a’3pOOHBIX M aHA3POOHBIX
MUKpPOOPraHu3MoB. OCHOBHBIE MapaMETpPbl POCTa MUKPOOHBIX KYJIbTYp, UX OHOJIOrMYeCKU
CMBICIL.

15. 3aKOHOMEPHOCTH TEPHOJUYECKOTO pocTa  OakTepualbHOHW  KyibTyphl. KpwuBas
NEPUOUIECKOT0 POCTa, €€ OCHOBHBIE (ha3bl U UX (PU3NOIOTHUECKAs XapaKTEPUCTHKA.

16. 3aKkOHOMEPHOCTH HEMPEPHIBHOTO POCTA: KYyJbTypa MOJIHOIO BBITECHEHUS M XEMOCTaTHas
KYJIbTYpa, UX KpaTKas XapaKTePUCTHKA, BO3MOKHOCTU U OTPAaHUYEHUS YIIPABICHUSI MUKPOOHBIM
pocToMm.

17. Obmas cxema MeTaboiM3Ma XEMOOPTaHOTeTepOTPO(OB: TIMKOIU3, UK TPUKAPOOHOBBIX
kucnot (mmkn KpeGca) m menu TpaHCmopTa 3JEKTPOHOB. JIBe (OpMBI XpaHEHUS DHEPTHH B
KJIETKE, OMOJIOTMYECKUI CMBICI UX COCYIIeCTBOBaHUsA. [lepeHOCUMKH 3IEKTPOHOB B ILEMAX
TPAHCIIOPTA 3JIEKTPOHOB, WX CBoOWcTBA M (yHKIMUA. CXOACTBO W pPa3iMuue B CTPYKType H
(GYHKIIMOHUPOBAHUHU JBIXATEIBHBIX U (JOTOCHHTETUYECKUX LICTICH.

18. bpoxkenne. OOmiasi XapakTepHUCTHKa TNPOLECCOB OpoxeHus. Pa3zHooOpasue mporeccoB
Opoxkenus y mnpokapuor. OOmias xapaKTepUCTHKAa OCHOBHBIX IPOLIECCOB OpOXEHHUS U
MHUKPOOPTaHU3MOB, UX OCYIIECTBIISIONIUX.

19. Jlpixanue mpokapuoT. OOmias XapakTepHCTHKa MPOIECCOB JbIXaHUSA, WX pPa3HOOOpasue.
OcobeHHOCTH a’pOOHOTO0 W aHa’pOOHOTO NBIXaHHS, OpraHo- W JUTOTpoduu. OOpaleHHBIH
MOTOK AJIEKTPOHOB, €r0 OMOJIOTHYECKOe 3HAUCHHE Y XeMOTPO(dOB.

20. ®otocunTe3 NMpOoKapruoT. OcoOeHHOCTH (OTOCHHTETHYECKUX IMyTeH y OakTepuil, KpaTkas
XapaKTePUCTHKA OCHOBHBIX Tpymn  (QOTOCHHTETUKOB. (OcoOEHHOCTH  (HOTO3aBHUCHMOIO
NOJYYCHUsI DHEPTUH TajloapXesiMH, ero Ouojormueckoe 3HaueHue. OOmas XapakTepUCTHKA
ramoapxeu.

21. A3sordukcamus, crexuoMmerpus mporecca. OOmas XapakTepUCTHKAa a30T(HUKCATOPOB:
CBOOOIHOXKHUBYIIINX, ACCOLMATUBHBIX U CUMOUOTHUECKUX. YyBCTBUTEIBHOCTh a30T(HUKCATOPOB
K KHACJIOPOJIY, MEXaHU3MBI 3alIUTHl HUTpoTreHa3bl. OnpeieseHne NHTEHCUBHOCTH a30T(PHKIIALINH.
22. MeraHoreHes, pa3HOOOpazue XMMHUYECKUX IMyTeH, CXOJCTBO C ameTrorene3oM (myTh Byna-
JIptonrnana). OCHOBHbIE META0OINYECKUE U TAKCOHOMHUYECKHE TPyl METAHOT'€HOB.

23. AKTHUBHOCTH BOJABI M >KHU3HENEATEIBHOCTh MHKPOOPraHU3MOB. OTHOIIEHHE MPOKAPHOT K
OCMOTHYECKOMY JIaBJICHUIO M MHUHEPATHU3AINH, COOTBETCTBYIOIINE YKOJIOTUIESCKHAE TPYTIITBI U UX
npecrautenu. [Ipupona ocMo- u ranoduanm.

24. BnusHuE DSIEKTPOMATHUTHBIX W3IY4YCHHH HAa pOCT W Pa3BUTHE MHKPOOPTaHU3MOB.
doropeakTuBalus U TeMHOBas penapanusi. CTpoeHrne (pOTOCHHTETHYECKOrO anmapara y pa3HbixX
TPy TPOKAPHOT.
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25. OtHouieHWE pa3HBIX TPYNI NPOKApUOT K Temmeparype. l[lpupoma Tepmodmwmmu u
ncuxpodunuu. [Tpumepsr.

26. Bausnue pH Ha XHM3HENEATENbHOCTh NIPOKAPUOT. AAaNTallUd K IKCTPEMAIBHO BBICOKUM U
AKCTpEeMaJIbHO HU3KUM 3HaueHusM pH y 6akrepuii u apxeit. [Ipumepsr.

27. OTHOIICHHWE MHKPOOPTraHMU3MOB K MOJICKYJISIPHOMY KHCIOPOIY: a’dpoObl U aHa’pOOBbL.
Bo3moskHbIe TPUYNHBI HHTHOUPYIOLIETO AeUCTBUS KUCIOPOIHOTO CTpEcca Ha MUKPOOPTaHU3MBI.
23. Hukn yraepoga. OCHOBHBIE TPyl MPOKAPHOT, YCBAWBAIOIINE OMOMOIUMEPHI, UX POJIb B
npupone. QDuxcamuss CO2. OcobeHHocTH (GYHKIIMOHUPOBAHMS KPYroBOpoTa yriepojaa B
BOJIOEMaX U HA3eMHBIX dKocucTeMax. OCHOBHBIC TPYIIIbI OPTAaHU3MOB €T0 OCYIIECTBIISIFOIINE.
24. [ukn azora. OCHOBHBIE TPYMIMBl OPTraHU3MOB €ro ocyecTrisonme. Crnenuduieckue
9Tambl, OCYIIECTBISIEMbIE MpoKapuoTamu. A3orTdukcamuss ¥  MeTabolM3M  aMMOHHUSL.
ACCUMWISILIMOHHAS U JUCCUMMWIALIMOHHAS HUTPATpeNyKLHWs, WX 3HaYeHHE B MeTaboIu3Me
MPOKAPHOT.

25. Huxn cepbl. OCHOBHBIE TPYMIBI OPraHU3MOB €ro ocymectBisitone. Crenuduieckue
9Tambl, OCYIIECTBISIEMbIE TMpOKapuoTaMu. MeTtabonu3mM cepbl. ACCHUMIUIALIMOHHAS U
JTUCCUMIIALIMOHHAS Cylb(paTpeayKIHs, UX 3HaUeHHEe B MeTa00JIM3Me IPOKAPUOT.

26. Huxisl xene3a u Mapradia. OCHOBHBIE TPYIITbI MUKPOOPTAaHU3MOB UX OCYILIECTBISIONINE,
pacnpocTpanenue B npupoje. [Ipumepsr.

27. Ana’poOHOE COOOIIECTBO KaK MOJAENh TPOMUUECKUX CBS3CH, MEKBHUIOBOU IEPEHOC
Boziopojaa u popmuara, cuaTpodus. [lepBudnpie aHadpOOLI U BTOPUYHBIC aHAIPOOHI.

28. Pomp MukpoopraHu3mMoB B (opmupoBaHuM coctaBa atmochepsl. [lapHHKOBBIE Tas3bl,
METaHOTeHEe3, OaKTEepHATbHBINA Ta30BbIN QUIBT.

29. Ponb mpoOKapuoT B MPOIYKTUBHOCTU M CAMOOYHIIEHUN BOJAOEMOB. broXuMmmueckass OUucTKa
CTOYHBIX BOJ .

30. T'eo- 1 masIeOMUKPOOUOIIOTHS: TIPEAMET U 3a7]a4i, CPABHUTEIbHAS XapaKTEPUCTUKA METO/IOB.
@yHIaMeHTaTbHOE U MTPHUKIIATHOE 3HAYCHHE.
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