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1. AHHoTauus

Kypc «MwukpoOuomorum» HMEET MEIbI0 JaTh MPEACTABICHUE O MPOKAPHOTUIECKUX
MUKPOOPTaHU3MAaX: CTPOCHUU W XHMHYECKOM COCTaBE KICTKH, OCOOCHHOCTSX METaboJm3Ma,
nmpo0JyieMax CUCTEeMAaTHKH, X 3HAYECHWU B MPUPOJHBIX Tpolieccax. JuciuIumAa HIOCPEICTBEHHO
CBsi3aHa ¢ Ouoxumuelt u onodusnkoii. [Ipenonasanue kypca «MHUKPOOHOIOTHI» MPETYCMOTPEHO B

oboseme 90 gacos, 3 HUX 18 "acoB — nekuuu, u 72 yaca — 1a00paTOPHBIC U MPAKTHYECKHE PAOOTHI.

2. TpedoBaHMS K MCXOJAHBLIM YPOBHSIM 3HAHMI U YMEHHH CTY€HTOB

Jlo ocBoeHUS AMCIUTUIMHBI « MUKPOOHOIOTHS AOIDKHBI OBITh U3 YIEHBI CIENYIONTNE TUCIATUTNHEI

«broxumus» u «buoduznkar.

3. YueOHas nporpaMmmMa

3.1 Heanb ¥ 320244 JMCHUNIHHbI

Llens oceéoenusn oucyunaunvl

OCHOBHO 1ETHIO OCBOCHHS AUCIUILINHBI SBISIETCS (POPMUPOBAHKE Y CTYACHTOB NPEACTABICHHNA O
CTPOCHMM M XHUMHUYECKOM COCTaB€ NPOKAPHOTHUYECKONW KIETKH, 00 OCOOCHHOCTSX pOCTa,
KOHCTPYKTHBHOTO W HHEPTETHYECKOTO METa0OJIM3MOB MUKPOOPTaHU3MOB, OTHOIICHHU MPOKAPHOT

K (hakTOpaM BHEIIHEH Cpelbl, PO MEKPOOPTAaHU3MOB B KPYTOBOPOTE BEILECTB.

3agauu AUCUMILIMHBL:

K ocHoOBHBIM 3ajauaM JaHHOTO Kypca OTHOCHUTCS O3HAKOMJIGHHE CTYIEHTOB C OCHOBaMHU
MUKpPOOHOJIOTHH, YCBOGHHE CTYACHTAMH MaTepuasa O KOHCTPYKTUBHOM U BSHEPreTHYECKOM
MeTa0oIM3Max MHUKPOOPTaHMU3MOB, POJIM MHUKPOOPTaHM3MOB B pPa3sHOOOPA3HBIX MPOILECCaX,

HMCIOIIHNX BaAXXHOEC 3HAYCHUC B KPYTOBOPOTE BCUICCTB B IIPHUPOJE.

3axaun npakTHYeCKUX padoT:

K 3agadam mpaktuyecknx pabOT OTHOCHTCS O3HAKOMIICHHE CTYJCHTOB C OCHOBHBIMH METOJIAMH,
WCIIONB3YeMBIMH B~ MHUKPOOHWOJIOTHH, TIPUOOpPETEeHHE CTYACHTAMH HABBIKOB PabOTHI  C
MHUKPOOPTaHU3MaMU M MHKPOCKOIIOM, TEXHOJOTHEH IMPUTOTOBIICHUS MUTATEIBHBIX CpPEm IS

BbIpallliBaHU MUKPOOPIraHU3MOB, a TaAK)XKE JXHUBBIX U q)HKCI/IpOBaHHBIX mpernapaTos.

2. MecTo AMCHMILUIMHBI B CTPYKTYpe OCHOBHOII 00pa3oBaTelbHOW NPOrpamMMbl BbICHIET0
npo¢ecCuHOHATBHOT0 00pa30BaHUA
JuciumuHa  «MUKpOOHONOTHS»  TPEACTABIACT (QYHIAMEHTABHBIA KypC B CTPYKType

00pazoBaTeIbHOM MPOrpaMMBI 110 MEAUIIMHCKOW OMOXUMHUH.



3. KomnereHnuu oOyuarouierocs, (popmMupyembie B pe3yabTaTe OCBOEHHUS IMCUUIIMHBI/
MOYJISL.
3.2 TpedoBaHuA K VPOBHIO OCBOCHHS COACPKAHNS M CIUIINHDI

B pesynbraTe 0CBOCHUS JUCIUILIMHBI CTY/ICHT:
1. [X0JI’KeH 3HATh

3a7ayd  MHKPOOHMOJIOTUH; OCOOCHHOCTH CTPOCHHS (OCOOCHHOCTH CTPOCHHS H aAKTHBHOCTH
KJIETOYHOW MeMOpaHbl ¥  HAJAMEMOpDAHHBIX CTPYKTYp) H  OCOOCHHOCTH MeTabom3Ma
MHUKPOOPTaHU3MOB (0COOCHHOCTH OOMEHa BEIIECTB, THIBI MUTAaHUS MHKPOOPTAaHH3MOB, THIIBI
MOJTy9eHUSI SHEPTHU B XOJ€ METabOJMYEeCKUX TPOIECCOB M T. II.); CIIOCOOBI KYJIbTHBHPOBAHUS
MHUKPOOPTaHU3MOB; OCHOBBI CHCTEMATHKH; OTHOIIEHHE MPOKApHOT K (haKTOpaM BHEIIHEH Cpesbl
(pH, Temneparypa, CBET, KUCIIOPO, AABJICHUE U IP.).

2. J0JKEeH YMeTh
PaGoTarb B MHKpOOMOJOTHYECKOW Jaboparopuu; pabOTaTh C MHKPOCKONOM; IIOJIE30BATHCS
JUTEpPaTypol MO BOMpOCaM JMJAaHHOTO Kypca; TEOopeTHdecku 0000mars, OOOCHOBBIBATH U
AQHAJIM3UPOBATh HOBBIC AAaHHbBIC; NMPUMEHSTH IOJYYCHHbIC 3HAHUS B HAyYHO-HCCIIEIOBATEIHCKOM
MPaKTHKE.

3. J0JIKeH BJaajeTh
HaBpikamu paboThl B MHKPOOHOJIOTHIECKON J1ad0OpaTopuu; HaBBIKAMH PabOTHl ¢ MUKPOCKOIIOM H
MUKpPOOPTaHU3MaMHU.
4. 10J1:KeH 1eMOHCTPUPOBATH CIIOCOOHOCTh M FTOTOBHOCTH K CAMOCTOSITe/IbHOII padoTe.

3.3 Pa3nennl  AMCHUILUIMHBI € VKA3aHMEM BHIOB 3aHATHH (JIEKIMH, CEMHHADPCKHE H

NpaKTHYecKNe 3aHATHI, Ja00paTOpHble Pad0Thl) U MX TPYIAOEMKOCTh B aKaJeMHYECKHX
yacax M KpeamTax:

KosnmgecTBo 4acoB 1o ceMecTpam
Buabl yueOHoii padoThl Beero 5
MACOB | cem | cem | cem | cem. | cem | cem.
1 3 4 5 6 7 10 11
1. O0mas TPyA0eMKOCTh U3y4eHHs 108 108
JY CUMILIMHBI 110 CEMECTPaM , B T. 4.:
1.1. AynuTopHble 3aHATHS, B T. U.: 72 72
1.1.1. Jlekrum 18 18
1.1.2. [IpakTideckue 3aHsITHA, B T. 4. 54 54
1.1.2.1. OGcyxeHne MPUKIIAJHBIX IPOEKTOB 16 16
1.1.2.2. KouTposbHbIe paboThI 4 4
1.1.2.3. Cemunapsl
1.1.3. JlaGoparopHsie paboThI
1.1.4. lpyrue BUJIbl ayTIUTOPHBIX 3aHATHH
1. ®opma Tekylero KOHTpoJisi: Y CTHBIN onpoc
Ha CEMHHApEe U TECTUPOBaHHE YMEHUU
2. CamocTosiTenbHbIe paboThI 36 36
3. dopma UTOrOBOr0 KOHTPOJLL: 3auer 3aver




3.4.1. Pa3nenbl AMCHMILIMHBI _C VKAa3aHHEM BH/JIOB 3aHATHI (JIEKIMH,

CEMHUHAPCKHUE H

NpaKTHYEeCKHe 3aHATHIi, Ja0opaTopHble PadoThl) M HUX TPVIOEMKOCTHL B aKaJeMHYECKHUX

Hacax M KpeaumTrax:

Pa3nenanl u TeMbl Bcero | Jlexnumu, lpaxT. Cemuna-| Jladop, Apyrue BHE]
JTUCHHUILIMHBI 4acoB yacop | o rHTHIL, pbl, 4ACOB  4acoB JAMATHH,
aK. 4acoB 4acoB
1 2 3 4 5 6 7
Monyas 1.
BBenenne. 4 2 2
Pa3znen 1. OcoGeHHOCTH OpraHU3aAlUH 12 ) 10
KJIETOK H POCT MHUKPOOPIraHH3MOB
Tema 1.1. CTpoeHue IPOKAPUOTHON KIETKU.
CrpyKTypa, XMMUYECKUH COCTaB U (hyHKLUH 1 1 2
KOMIIOHEHTOB IIPOKAPUOTHOM KIIETKU.
JKryTuku 1 MeXaHU3M JBHXKEHUs OaKTepuil.
Tema 1.2. Poct u a3bl pocta 6akTepuil.
IMoTpebHOCTH NPOKAPHOT B MUTATENbHbBIX 3 1 2
BelllecTBaxX U (hakTopax pocra
Pa3znen 2. IlpokapuoTbl H (PaKTOPLI 9 1 8
BHelIHel cpeibl
Tema 2.1. OtHoweHue k Temnepatype, pH
Cpelbl, MOJNEKYIIPHOMY KHCIOPOAY, 3 1 2
U3JIy4E€HHIO U JABJICHUIO.
IlepBbIii IPOMEKYTOYHBIH KOHTPOJIb
Pa3zpnen 3. CucreMaTuKa POKAPUOT. 9 1 8
Tema 3.1. ITpobnemMsbl cucreMaTuKu
MPOKApHOT. I'pyIIel IPOKapHOTHBIX 3 1 2
OpraHU3MOB.
Pa3znen 4. Dpomonys 3HepreTu4ecKux 14 2 12
TPOo1eccoB y OaKTepHii.
Tema 4.1. O61as xapakTepucTuKa 4 2 2
IPOLECCOB OpOXKEHUS.
Tema 4.2. OcoGEHHOCTHU U BUJIBI
4 2 2
6aKTepuaIbHOr0 (POTOCUHTESA.
Tema 4.3. JIpIxaHue U AbIXaTeIbHbIE HEMU 4 2 2
IPOKAPUOT.
Bropoii mpoMeKyTOYHBIH KOHTP 0JIb
HATOro 72 18 54

3.6. MO)! VJIbHaf CTPYKTYPA JUCHUILIMHBI C paciipeaejcHueM BEeCOB 110 QOEMaM KOHTEOJ’IGF[

Bec dhopmbr Bec dhopmbr Bec urorossix Bec onenku
TEKYILEro MIPOMEKYTOUHOTO OLIEHOK MOCENIaeMOCTH,
KOHTPOJIA B KOHTPOJIA B MPOMEXKYTOYHBIX | PE3YJIbTUPYIOLIEeH
pe3ynbTUpYIOIIEH HUTOTOBOH OIIEHKE KOHTpOJel B OLICHKHU
OILIEHKE TEKYIEro MIPOMEKYTOUHOTO pe3yabTUpYIOIIeH TIPOMEKYT.
KOHTPOJIA KOHTPOJIA OLIEHKE KOHTpPOJIEH U
MIPOMEXYTOYHOTO OLIEHKH HTOT.
KOHTPOJIA KOHTPOJIA B
pe3ynbTUpYIOLIEH
OLIEHKE UTOI'0BOT'0
KOHTPOJIA
Bun yueGHoii M1! M2 M3 | M1 |M2 | M3
PaGoThl/KOHTPOJIsI
KonrponbHas paborta

! Vye6usiit Moy



Tect

Kypcosas pabora

JlaGoparopHsle paboThI

IInuceMeHHBIE TOMAIIIHHE
3aJIaHus

Occe (pedepaTuBHOTO 0.5
THTIA)

VYcTHBIH onpoc
(cemmHapc.)

Pedepar

Bec pesynbrupyromeit 0.5
OLIEHKH TEKYILEro
KOHTPOJISL B HTOTOBBIX
OLIEHKaX

MPOMEX yTOYHBIX
KOHTpoJiei

Bec urorosotii orenku 1- 0
r0 MPOMEKYTOYHOT O
KOHTPOJIS B
Pe3YNBTUPYIOIIEH OIICHKE
MIPOMEXKYTOUHBIX
KOHTpoJiei

Bec uroroBotii orieHku 2- 0
r0 MPOMEKYTOYHOT O
KOHTPOJIS B
pe3yNBTUPYIOLIEH OIICHKE
MIPOMEXKYTOUHBIX
KOHTpoJiei

Bec urorosotii orienku 3- 1
T'0 POMEKYTOYHOT O
KOHTPOJIS B
Pe3YNBTUPYIOLIEH OIICHKE
MIPOMEXKYTOUHBIX
KOHTpoJIeH T.1.

Bec pesynbrupyromeit 1
OLIEHKH MPOMEX yTOUHBIX
KOHTpOJIeH B
Pe3YNBTUPYIOLIEH OIICHKE
HUTOT'OBOTO KOHTPOJIS

JK3ameH/3a4eT 0
(o1leHKa UTOTOBOTI0
KOHTPOJIsA)
21: =1 =1 Y=1|>=1]|x=1 >=1 >=1

4.2 CoaepskaHue U CIHHUILINHBI

Beenenme. Ilpeamer wu 3amaum  mukpoOumosnoruu. HMcropudeckuil  O4Yepk:  OTKpHITHE
MHUPOOPraHU3MOB M ycrexu MUKpoOuosnoruu. IlojgoxeHrne MUKPOOPraHU3MOB B CHCTEME >KUBOTO
MHpa.

Pa3zaen 1. Oco0eHHOCTH OPraHM3alNM KJIETOK W POCT MUKPOOPTAHU3MOB

Tema 1.1. Crpoenue npokapuoTHOU kieTkd. Popma npokapuoT. CTpyKTypa, XUMHUUECKHIA COCTaB

1 (QYHKIIUN KOMIIOHEHTOB MPOKApHOTHOM KIETKH. CTpyKTypHBIE O0COOEHHOCTH IUIa3MAaTHIECKHUX
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MeMOpaH ¥ KIETOYHBIX CTEHOK [ paMIlONIOKUTENbHBIX W [ 'paMOTpUIATENBHBIX OaKTepHil.
CtpyKkTypHBIE OCOOCHHOCTH IIIa3MAaTHYECKUX MEMOpaH M KJIETOYHBIX CTEHOK apxeid. Kamcyrebl,
CIIM3UCTHIE CJIOU U 4eXJibl. JKTYyTHUKM 1 MEXaHU3M JABHKEHUSI.

Tema 1.2. Poct m cnocoObl pa3MHOKEHUS MHUKpoopraHuzmMoB. @aszpl pocta OakTepwHil.
[ToTpebHOCTH TPOKAPHOT B MUTATENILHBIX BELIECTBAaX: MCTOYHUKM YriepoAa MU a30Ta, Makpo-,
MUKpPO- U YIBTPAMUKPOIIEMEHTHI; MOTPEOHOCTH B (pakTOpax pocTa.

Paznen 2. IlpokapuoThl 1 ()aKTOPbLI BHELIHEH cpeabl

Tema 2.1. Bmusanue temmnepaTypsl, pH cpeapl, u3IydeHUss MU [AaBIEHUS; OTHOIIEHHE K
MOJICKYTIIPHOMY KHCIOPOAY. DKCTPEMO (DMIBHBIE MEKPOOPTAaHU3MBI.

Paznen 3. CucreMaTHKa NPOKapHoT.

Tema 3.1. [IpoGnemsl cucTeMaTuKy NPOKapHOT. [ pynmbl IpOKapHOTHBIX OPTaHU3MOB.

Pa3nen 4. DBoJIIOIUS YHEPreTHYECKUX MPOLECCOB YV 0aKTEPHIi.

Tema 4.1. OOmas xapakTepUCTHKA IMPOIECCOB OpoXeHUs. THIBI U O0COOCHHOCTH OpOXKEHUS,
OCYIIECTBIIEMOTO MHUKPOOPTaHU3MaMH.

Tema 4.2. OcobGeHHoctTn © BuABl OakTepuambHOro QoTocuHTe3a. Kucmopomuelii u
Oeckucnoponuelii  porocunTe3. [IurMeHTHl (HOTOCHMHTE3UMPYIOIIMX OaKTepHid: XJIOPOQHIIIHI,
0aKkTepHOXIOPOMWILIEI, KapOTHHOUIB W (pukoOmmmmporennsl. CTpoeHne (POTOCHHTETHYECKOTO
ammapara 1 0COOCHHOCTH TIEpeHOCa DIIEKTPOHOB NMpHU OakTepuambHOM (oTtocuHTeze. OcoOeHHOCTH
oecxnopodubHOTO (hoTOCHTE3A.

Tema 4.3. Bunbr OGakrepuanbHOro nbrxanus. OCOOCHHOCTH CTPOCHHS MBIXATENBHBIX IICTICH

MPOKApHOT: JbIXaTeNbHbIe nenu Paracoccus denitrificans, Escherichia coli n imano0akTepuii.

Kpartkoe cogep:kanue Ja00paToOpHOro NpakTHKyMa
1. VYcrpoiicTBO MHKpOOHOJIOTHYECKOW JIabopaTopuy W MpaBuia padOTel B HE. 3HAKOMCTBO C
TEXHUKOH 0€30MacHOCTH NpH paboTe B MUKPOOUOJIOTHYECKOH JTab0paTOpUH.
2. MUKpOCKON W TEXHHKa MUKPOCKOIMPOBAaHUS: YCTPOHWCTBO MHKpPOCKOMA, OOIIME MpaBuia
paboTBI ¢ MUKPOCKOIIOM, paboTa ¢ CyX0il 1 IMMEPCHOHHOW CUCTEMON MUKPOCKOTIA.
3. Texuuka B3ATHS KyAbTYPHl JJIsI TPUTOTOBICHUS mpemapara. JKuBble M (UKCHPOBAHHBIC
mpernaparsl MUKPOOPTaHIU3MOB. MUKPOCKOTIMPOBAHKE MPUTOTOBICHHBIX MPEIapaToB.
I) IlpuroroBneHume >KMBBIX TpemapaToB 3eieHoW Bomopocnu Parachlorella  kessleri w
mmanobakrepuu Spirulina platensis «MeTOOM pa3IaBICHHON KarlImy.
1) IIpuroroBneHune >KUBOTO Tperapara aKTUHOOAKTEPUH Streptomyces roseosporus METOIOM
“ormevarka’.
4. ®ukcHpoBaHHBIC MpeENapaThl MUKpOOpTaHU3MOB. OKpamBaHue GUKCHPOBAHHBIX MPETIAPaTOB.
Wnentudukanms MUKPOOPTAHU3MOB: MOPQOJIOTHYECKHE TMPU3HAKA MHKPOOPTaHU3MOB —

[IapOBUIHBIE, TAJIOYKOBHUIHBIC, U3BUTHIC 1 AaTUITMIHBIE (POPMBI OaKTEpHIA.
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5. Wpentnduxanus mapoBUIHBIX MHKPOOPTaHH3MOB:

I)  IlpuroroBieHre U MEKPOCKOTIMPOBaHUE (PUKCUPOBAHHOTO mpenapara Micrococcus luteus.

II) TIlpuroroBreHne M MHUKPOCKOTHpOBaHWE (UKCHpoBaHHOTO TpenapaTta Staphylococcus

aureus.

[II) TIIpuroroBieHne W MHKPOCKOIMHpOBaHWE (UKCHPOBAHHOTO TIpemapara Streptococcus

thermophilus.

IV) MuxkpockonmpoBaHue roTOBOTO nipenapara Neisseria gonorrhoeae.

6. HWpentnduxanys nagsogKOBHIHBIX MUKPOOPTaHH3MOB:

1) TlpuroToBieHue U MUKPOCKOITUpOBaHUE (PHMKCHUPOBAHHOTO mpenapara Escherichia coli.

1) TlpuroToBieHUE U MUKPOCKOIIUpOBaHHEe (PMKCHPOBaHHOTO Nipenapata Bacillus subtilis.

III) [IpuroroBnenne 1 MEKPOCKOTMPOBaHUE (PUKCUPOBAHHOTO nipenaparta Salmonella typhimurium.

IV) [IpuroroBnenne 1 MEKPOCKOTMPOBaHUE (PUKCUPOBAHHOTO mipenapara Thermus scotoductus.

V) MukpockonupoBaH#ie TOTOBOTO nipenapata Mycobacterium tuberculosis.

7. IlpuroroBneHnne  (UKCHPOBAHHBIX  MpemapatoB ¢  Ou(pQGEepeHINaTbHBIM  CIOKHBIM
OKpAaIlIiBaHUEM.

I) TlpuHnmn meToma OKpacku KIETOK MUKpoopraHuzMoB 1o ['pamy. Unentudukanus no ['pamy
IPaMIIOJIOKUTENbHOM Staphylococcus aureus v TpamotpunarenbHoil Escherichia coli.
1) OxpammBanue su0CcOp Bacillus megaterium no metony [emnrkora.

8. HccnemoBanne cocTaBa OaKTepHATBHBIX COOOIIECTB MUKPOCKOTIMYECKIMHU METOTAMH.

I) HccnemoBanne MHKpPOOMOTBI POTOBOM  IOJOCTH:  aVMOXMOHHAA W AIOXWOHHAS
MUKPOOUOMUL.
1) UccnenoBanme MUKpOOHOTHI MaIlyHa.

9. IlpaBuna paboOThl C KyAbTypamMH MHKPOOPTaHM3MOB. METOIbl CTEpUIM3ALMU U TIPUHLIMIIBI
MPUTOTOBJICHUS] THUTATENbHBIX CpPEl: CTEPWIM3alUMs B IJIAMECHH, KHUISYCHHEM, TOPSYUM
BO3IyXOM, IapoM IO/ [aBICHHEM B aBTOKJIABE, (HUIBTpAIHsi, aBTOKJIABHI C pPa3sHBIMU
pexxuMamu crepuim3anud. [10AroTOBKa M CTEpUIH3aMs TOCYIABI ST MUKPOOHOIOTHYECKUX
uccnenoBanuii: yamek [letpu, mpoOupok, mmaTenel, MMHIETOB | T.1I.

10. IToaroToBka J>KMOKAX M Aarapu3OBaHHBIX MUTATENbHBIX Cpel AN KYJIbTUBUPOBAHHS
MUKpoopranu3MoB. [loceB OakTepHanbHBIX KYIbTYp Ha KHIKWAE U arapu30BaHHbIE cpeabl. Poct
Oakrepmid Ha TBEpAOH mHUTaTenpHOW cpeme. MaeHTHUKAIMsS  MHKPOOPTaHH3MOB!
KYJIbTypaJlbHble XapaKTePUCTUKH MHUKPOOPTAaHH3MOB — ¢GopMa W pa3Mepbl KOJOHHA,
MPO3PavyHOCTh, IOBEPXHOCTh, CTPYKTYPa, KOHCUCTCHLINSI KOJIOHWH M XapakTep Kpas KOJOHUI.

11. UccnenoBanre MUKPOOHOTHI OKpYKAIOIIEH Cpeabl: MUKPOOHOTA BOBI, BO3AyXa M IMOYBHI.

12. Biusinne aHTHOMOTHMKOB Ha MHUKPOOPTaHM3MbI. MeTOnAbl OMNpeneieHUus YyBCTBUTEIBHOCTH
MHKpPOOPTaHU3MOB K aHTHOMOTHKaM. OnpeneneHnue 4yBCTBUTEIBHOCTH MHUKPOOPTaHHU3MOB K

AHTHOMOTHKAM JTUCK-TH(P(PY3HBIM METOIOM.
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5. Oo0pa3oBaTenbHbIe TEXHOJOTHH, BKJIYAS HHTePAKTHBHbIE GOpMbI 00yUeHus
Jlekumu, ceMuHapckue 3aHATHS (YCTHBIM ONpOC, TPEACTaBICHHE M OOCYXaeHue pedeparos),

INHUCPMCHHBIC JOMAIIIHUEC 3aJaHUs 1 TCCTHI.

6. OueHoYHbBIE cpeacTBa AJid TeKYIIETro KOHTPOJIA yCII€eBaeMOCTH, l'lpOME)KyTO‘-IHOﬁ
aTTeCTAallMi 110 U TOIraM OCBOCHHU A JUCHHUIIJIMHBbI U yqeﬁno-MeTounquRoe o0ecreyeHue
CaMOCTOSITEJIbHOM paGOTbl CTYACHTOB

[MpumepHbIC BONPOCHI K SK3aMEHY (3a4eTy):

Ll

10.
11.
12.
13.

14.

15.

16.
17.

18
19
20

[Mpemmer u 3amaun MukpoOuonorun. KpaTkas HCTOPHS U OCHOBHBIC JTOCTHKCHHS.
[TonoxeHne MUKPOOPTAaHU3MOB B CHCTEME )KUBOTO MHUpa.

CtpykTypa, XMMUUECKUH cOCTaB U (PYHKIIMH KOMITOHEHTOB MPOKAPHOTHON KIETKU
OCOOCHHOCTH CTPYKTYPHOHM OpTaHW3allid MHUKPOOPTaHU3MOB, OaKTephallbHbIE MEMOpaHEbI,
Ha/JIMEMOpaHHBIE CTYKTYPbI, ME30COMBI.

CtpyKTypHBIE 0COOEHHOCTH KJIETOYHBIX CTEHOK I'paMIIoNOKUTETbHBIX u
I'pamoTpunarensHbIX OaKTEpHil.

CtpoeHne KTYyTHKa U MEXaHHU3M JBIDKCHHUS.

[ToTpeGHOCTH MPOKAPHOT B MUTATEIFHBIX BEIIECTBAX: MCTOYHUKHU YIJIEpoaa M a30Ta, MaKkpo-,
MUKpPO- U YIBTPAMUKPOIIEMEHTHI; MOTPeOHOCTH B (pakTopax pocTa.

[TpokapuoTsl u (akTopsl BHEMIHEW cpeapl: Biusaue temneparypsl, pH cpensl, u3nydeHus u
JaBJICHNUS; OTHOIIICHHE K MOJIEKYIIIPHOMY KHUCIIOPOIY

OCoOEHHOCTH CHCTEMATHKH MPOKAPHOT. [ pyMITBI MPOKAPHOTHBIX OPTaHHU3MOB.

Turmbsl 1 0cO0EHHOCTH OPOKEHHS, OCYIIECTBIIEMOTO MUKPOOPTaHN3MaMH.

OcoOeHHOCTH 1 BUIBI OaKTepHATBHOTO (POTOCHHTE3A.

Kucnopoausrii 1 6eCKHCIOpOAHBIH (OTOCHHTES.

[TurmenTsl  (OTOCHHTE3WPYIOMKX  OakTepuii:  XJIOpopmimibl,  OAKTEPHOXIOPO PUILIBI,
KapOTHUHOUIIBI U (PUKOOMITUTIPOTEHHEI.

Crtpoenne (OTOCHHTETHYECKOTO ammapara W OCOOSHHOCTH TIepeHOCa JIIEKTPOHOB IPH
OakrepuatbHOM (POTOCHHTE3E.

OcobenHocTu 0ecxIopopmILHOTO GOTOCUTE3A.

Bupl 6akTepruanbHOTO ABIXaHHS.

Oco0eHHOCTH CTPOCHHUS ABIXATEIbHBIX LENel IPOKapHOT.

. dprxarenwHas nenb Paracoccus denitrificans.

. AerxaTensras niens Escherichia coli.

. JIpIxaTepHbIe TIenH IHaHOOaAKTep Uil
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