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1. AHHoTanMs

Kypc «MukpoOuonorum» WMEeT LENbI0  JaTh  MPEICTaBICHUE O  MPOKAPUOTUYECKHX
MHKpPOOpPraHHU3Max: CTPOGHHMM W XHMHYECKOM COCTaBE KJIETKH, OCOOCHHOCTSX MeTadoIn3Ma,
npoOieMax CHCTEMaTHKH, WX 3HAYCHUH B NPHPOAHBIX Iporeccax. [McruminHa HernmocpeacTBEHHO
cBsizaHa ¢ Omoxumued u O6uodusukoil. IIpenogaBanue Kypca «MHKpOOHOIOTHI» MPETyCMOTPEHO B
obseme 90 vacos, u3 HUX 18 yacoB — nexmuu, U 36 4acoB — 1aOOpPaTOPHBIE U 36 YACOB — MPAKTUIECKUE

paboTHL.

2. Tpe0doBaHuSA K HCXOIHBIM VYPOBHAM 3HAHUNA U YMEHHUH CTYICHTOB

ﬂO OCBOCHUA JUCHUIIIIMHBI ((MI/IKpOGI/IOJ'IOI‘I/IH» JOJDKHBI OBITE HU3YUCHBI CICAYHOIHEC AUCHUIIINHBI

«buoxumusa» u «buodusukar.

3. YueOHas nporpaMmma

3.1 Ileanb ¥ 32249 JUCHHIJINHEI

Henwv oceoenusn oucuyunaunwl

OCHOBHOH 1I€TTBI0 OCBOEHUS JUCUUIUIMHBI SBISETCS (OPMUPOBAHUE Yy CTYIEHTOB MPEACTABICHUI O
CTPOGHUM M XHUMHYECKOM COCTaB€ IPOKAPHUOTHYECKOW KJIETKH, 00 OCOOCHHOCTSIX pOCTa,
KOHCTPYKTUBHOTO M JHEPTreTHYECKOr0 METa00JIM3MOB MHKPOOPTAaHM3MOB, OTHOIIICHHH MPOKAPUOT K
(hakTOpaM BHEIIHEU CPEIbl, PO MUKPOOPTAHU3MOB B KPYTOBOPOTE BEIIECTB.

3agaum AMCUMIIINHBI:

K ocHOBHBIM 3amayaM JaHHOTO Kypca OTHOCHTCS O3HAKOMIJIEHHE CTYJIE€HTOB C OCHOBAaMH
MUKPOOHOJIOTHH, YCBOCHHE CTYJACHTAMH Marepuajga O KOHCTPYKTHUBHOM U DHEPreTHYECKOM
MeTaboJIM3Max MHUKPOOPTaHU3MOB, PO MHUKPOOPTAaHU3MOB B pa3HOOOPAa3HBIX MPOIIECCax, UMEIOIINX

Ba’KHOC 3HAUCHUC B KPYIOBOPOTE BEUICCTB B IPUPOALC.

3agauu npakTH4YecKux pador:

K 3amauam npaktuueckux paOOT OTHOCHUTCS O3HAKOMJIEHHE CTYJEHTOB C OCHOBHBIMH METOJIaMH,
UCMOJb3yeMbIMH B MHUKpPOOMOJIOTMH, TpUOOpEeTeHHe CTYAEHTaMH HaBBIKOB  paboThHl ¢
MUKPOOPTaHU3MaMH ¥ MHMKPOCKOIIOM, TEXHOJIOTUEH TPUTOTOBJIEHUS NMUTATEIbHBIX Cpex AJs

BbIpallluBaHWUs MUKPOOPTaHHU3MOB, a TAKXKE JKUBBIX U CbI/IKCI/IpOBaHHI)IX mperaparosB.

2. MecTo AMCHMILIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTe/IbHOW NpPOrpaMMbl BbICIIETr0
npo¢ecCHOHATBHOI0 00pa30BaHNs
Hucrunmuaa  «MukpoOuosorusy — mpeacTaBiseT  (QyHIaMEHTambHBIHE  KypC B CTPYKTYpeE

00pa3oBaTebHON MPOTrPaAMMBI 110 MEAUITUHCKOW OMOXUMHH.

3



3. Komnerenuunu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHS TUCHHILIHHBI/ MOTYJIs.
3.2 TpeboBaHysi K VYPOBHIO OCBOCHHS COAECPKAHUS TUCIHUIIINHDI

B pe3ynbpTaTe 0CBOCHHS AUCHUIUIMHBI CTYICHT:
1. mosxeH 3HATH

3aJ]aul MUKPOOHOJIOTUH; 0OCOOEHHOCTH CTPOEHHs (OCOOCHHOCTH CTPOCHUS U aKTHBHOCTH KIICTOYHOM
MeMOpaHbl W HagMEMOPaHHBIX CTPYKTYp) M OCOOEHHOCTH METaboM3Ma MHUKPOOPTaHU3MOB
(ocobeHHOCTH OOMEHA BEIECTB, TUITBI MUTAHUS MUKPOOPTAHU3MOB, THITHI TIOJYYCHHUS SHEPTHH B XOJI€
METabOMMYECKUX TPOIECCOB M T. [.); CIOCOOBI KYJIBTHUBUPOBAHUS MHUKPOOPTAaHU3MOB; OCHOBBI
CUCTEMAaTHKH, OTHOIIEHHE MpOoKapuoT K (Qaktopam BHemHed cpeasl (PH, Temmeparypa, cBer,
KHUCJIOPOJ, JaBJICHHUE U JIp.).

2. N0JKEeH yMeTh
PabGorate B MUKpOOMOJIOTHYECKOW J1abopaTopuu; padoTaTh € MHKPOCKOIIOM; IOJIb30BATHCS
JUTEPATypoO MO BONpOCaM JAaHHOTO Kypca; TeopeTHdeckun o0000marh, OOOCHOBBIBATH U
aHAJTM3UPOBaTh HOBBIC JAHHBIC, TPUMEHSITH IOJyYCHHbIC 3HAHWS B HAYYHO-HCCIIEOBATEIbCKOM
MPAKTHKE.

3. /0JIKeH BJIaJeTh
HaBpikamMu paboThl B MHUKPOOMOJIOTHYECKOW J1a00paToOpuu; HAaBBIKAMH PAaOOTHI ¢ MHKPOCKOIIOM M
MUKPOOPTraHU3MaMH.
4. 10JIKeH 1eMOHCTPUPOBATH CMIOCOOHOCTH H TOTOBHOCTH K CAMOCTOSITE/ILHOM padoTe.
3.3 Paznenbl IMCHUILIMHBL _ ¢ VKAa3aHHEM BWIOB _3aHATHH _ (JIEKIIMM, CEMHUHAPCKHE W

NPaAKTHYECKHEe 3aHATHI, JA00pPATOPHbLIE Pa00ThLI) H MX TPYAOEMKOCTL B aAKAJAEMHYECKHX
yacax M KpeauTax:

KoJinuecTBO 4acoB o ceMecTpam
Buabl yue6Hoii padoTsl Beero
TACOP | cem | cem | cem| cem.| cem | cem.
1 3 4 5 6 7 10 11
1. O0masi Tpy10eMKOCTh H3Y4YeHUsl 90 90
AUCHUILUIMHBI 10 CeMECTPaM , B T. U.:
1.1. AynuTtopHble 3aHATHS, B T. 4.:
1.1.1. JIexkuun 18 18
1.1.2. [lpakTuiecKue 3aHsTHsL, B T. 4. 36 36
1.1.2.1. ObcyKaeHne MPHUKIAJHBIX IPOSKTOB 16 16
1.1.2.2. KonTponbHble padoThI 4 4
1.1.2.3. CemuHapsl 16 16
1.1.3. JlabopartopHbie paboTHI 36 36
1.1.4. Ipyrue BuIbI ayIUTOPHBIX 3aHITHN
1. ®opwma TeKymero KOHTPOJs: Y CTHBIN OIIpoC
Ha CEMHHApE U TECTUPOBAaHHE YMEHHUH
2. dopMa MpoOMEKyTOYHOT'O KOHTPOIIS: 2
MUCHMEHHBIX KOHTPOJILHBIX IO TEMaM
3. ®opma UTOroBOro KOHTPOJIS: 3ayer | 3auer




3.4.1. Paszneanl AMCHUILINHBI

¢ _VKa3aHMeM BHJIOB_3aHATHH _(JIEKIIHH,

CEMHHAPCKHE H

NpaKTHYEeCKHe 3aHATHH, JJa00paATOPHLIE PA00TLI) H UX TPYAOEMKOCTH B aKaJeMHYECKHX Yacax 1

KpeauTax:
Pa3aenbl U TEMbBI Bceero | Jlekuuwu, pakT. | o ma- JIa6op, Apyrue DALY
3aHATHS, 3aHATHI,
JUCIHUIIJINHBI qyacoB qyacoB AK. YACOB PbI, 4aCOB JacoB 4ACOB
1 2 3 4 5 6 7
Mogayas 1.
Beenenne. 4 2
Pa3gen 1. Oco0eHHOCTH OpraHu3alUK 16 6 10
KJIETOK U POCT MUKPOOPIraHH3MOB
Tema 1.1. CTpoeHHE TPOKAPUOTHON KIETKH.
CrpykTypa, XHMUYECKHN COCTaB U PYHKIINU 2
KOMITOHCHTOB POKAPHOTHOHN KJICTKH.
Tema 1.2. IToBeseHMe U IOIBMIKHOCTD
6axTepuii. JKryTHKn 1 MEXaHU3M JBHXKCHUS 2
GaxTepHil.
Tema 1.3. Poct 1 da3bl pocta OakTepuid.
[ToTpeOHOCTH MPOKAPHOT B MUTATEILHBIX 2
BEIIeCTBaX U (pakTopax pocTa
Paznen 2. IIpoxkapuoThl U pakTOpbI 10 2
BHeIIIHei cpebl
Tewma 2.1. OTHOmIEHHE K Temmeparype, PH
Cpenbl, MOJIEKYISIPHOMY KHCIOPOLLY, 2
W3IIYYCHHIO U JABJICHUIO.
IlepBblii IPOMEKYTOUYHBII KOHTPOJIb
Pa3gen 3. CucreMaTuka MpOKapHoOT. 8 2
Tewma 3.1. [TpobneMbI cUCTEMAaTHKH
MPOKApHOT. [ pynmbl MPOKapHOTHBIX 2
OpPTaHU3MOB.
Pasnen 4. DBosonusi 3JHepreTH4eCKUX 16 6 10
NPOILECCOB Y OAKTEPHId.
Tema 4.1. O0mas xapakTepucTHKa 2
MIPOIIECCOB OPOKEHUSI.
Tema 4.2. OcoGeHHOCTH U BUJIBI 2
OakTepuabHOro (POTOCHHTE3A.
Tema 4.3. [IpixaHu€ U JbIXaTEIbHBIC IICTTH 2
IIPOKAPHOT.
Bropoii npoMeKyTOUYHBbIH KOHTPOJ1b
nUTOoro 90 18 36 36

3.6. MoayjabHasi CTPYKTYPA JUCHHUILVIMHLI C pacnpeejieHueM BecoB Mo ¢dopMaM KOHTpo.JIel

Bec dhopmer Bec dhopmer Bec urorobix Bec ouenku
TEKYIIETOo MPOMEKYTOUHOTO OIICHOK MOCEIaeMOCTH,
KOHTPOJIS B KOHTPOJIS B MIPOMEXYTOUHBIX | Pe3yIbTHPYIOIIEH
pe3yIbTUpYyIOLIei HUTOTOBOM OLIEHKE KOHTpOJIEH B OILICHKH
OIIEHKE TEKYILEro MIPOMEKYTOYHOTO pe3yJIbTUpyIOLIei MIPOMEXKYT.
KOHTPOJIA KOHTPOJIA OIICHKE KOHTpOJIeH U
MIPOMEKYTOYHOTO OILIEHKH UTOT.
KOHTPOJIA KOHTpOJIS B
pe3yIbTUPYIOIIEH
OIIEHKE UTOTOBOTO
KOHTPOJIA
Bupn yueonoii M1t | M2 |M3 | M1 |[M2 (M3
padoThI/KOHTPOJIS

! VueGumbiit Moayis




KonTtponsHas pabota

0.5

0.5

Tect

KypcoBas pabora

JlabopaTopHbie pabOTHI

IInceMeHHBIE JOMAIITHHUE
3aJTaHus

Occe (pedepaTUBHOTO
THITA)

YcTHBIN onpoc
(cemmHapc.)

0.5

0.5

Pedepar

0.5

0.5

Bec pesynbpTupyromeit
OIIEHKH TEKYIIETO
KOHTPOJIS B UTOTOBBIX
OLIEHKax
MTPOMEKYTOUHBIX
KOHTpOJIEH

0.5

0.5

Bec urorosoii orenku 1-
T'0 IPOMEKYTOYHOTO
KOHTPOJIS B
PpE3YJIBTUPYIOLICH OLICHKE
IMPOMEIKYTOUYHBIX
KOHTpOJIEH

0.5

Bec urorosoii oneHku 2-
r'0 MPOMEXKYTOUYHOTO
KOHTPOJIS B
PE3YIBTUPYIOIIEH OIIEHKE
MIPOMEKYTOUHBIX
KOHTpOJIEH

0.5

Bec urorosoii orieHku 3-
T'0 IPOMEKYTOYHOTO
KOHTPOJIS B
pEe3YJIBTUPYIONICH OLICHKE
MTPOMEKYTOUHBIX
KOHTPOJIEN T.1.

Bec pesynbpTupytomei
OIIEHKH ITPOMEXKYTOUHBIX
KOHTpOJIEH B
pEe3yJIBTUPYIOIIEH OLICHKE
WTOTOBOT'O KOHTPOJIS

1.0

JK3aMeH/3auyeT
(o1leHKa UTOTOBOTO
KOHTPOJIs1)

=1

4.2 Coaep:xanue TUCHUILINHBI

Beeaenune. Ilpenmer u 3agaun Mukpooduonoruu. Vicropudeckuii ouepk: OTKpPbITHE MUPOOPTaHU3MOB U

yCHexu MI/IKpO6I/IOJ'IOFI/II/I. ITonoxenue MHKPOOPTaHHU3MOB B CUCTEMC JKUBOT'O MHPaA.

Pa3zgena 1. OcOOCHHOCTH OPraHN3aANNAU KJIETOK H POCT MUKPOOPTraHN3MOB

Tema 1.1. Ctpoenue npokapuoTHOM kieTku. @opma npokapuoT. CTpyKTypa, XUMHYECKHIH COCTaB U

(GYHKIIUM KOMIIOHEHTOB MPOKAPUOTHON KIIETKH.

CTpyKTypHbIE OCOOEHHOCTH IJIa3MaTHYECKHUX




MeMOpaH U KJIETOYHBIX CTEHOK ['pamMmojoXuTeNnbHbIX U ['pamMoTpUIaTeNbHBIX OaKTepuil.
CTpyKTypHBIE OCOOCHHOCTH IUIa3MaTHMYECKUX MeMOpaH M KIETOYHBIX CTEHOK apxeil. Cropel u
CIIOpooOpa3oBaHme, KATCYIIbl, CIU3UCThIC CIION U YEXJIbI.

Tema 1.2. [loBenenue u noaABMKHOCTb OakTepuil. JKryTuky u MexaHu3m JBUKEHUs. JKTyTUKH apXen.
Tema 1.3. OcobenHoctn MeTaboau3ma TpokapuoT. Poct ©  cHocoObl  pa3MHOXKEHHS
MukpoopranusmoB. ®assl pocta OGakrepuil. [loTpeOHOCTH MPOKApUOT B MUTATENLHBIX BEIIECTBAX:
HMCTOYHUKHU YTIIEpoAa M a30Ta, MaKpO-, MUKPO- U YIbTPAMHKPOIIEMEHThI; MOTPEOHOCTh B (paKTopax
pocra.

Pa3nes 2. [Ipokapuorsl U GpaKkTOpbl BHENIHEH Cpebl

Tema 2.1. Bnusinue temnepatypsl, PH cpenbl, H31y4eHHs U JaBJICHUS; OTHOLIEHUE K MOJIEKYISIPHOMY
KHCIIOpOy. DKCTpeMOpUIbHbIE MUKPOOPTaHU3MBI.

Paznen 3. CucTeMaTHKA IPOKAPHOT.

Tema 3.1. [IpoGieMbl CHCTEMATHKH MPOKAPUOT. [ pymIibl MPOKAPHOTHBIX OPraHU3MOB.

Pa3nea 4. IBoJaionus dHEePreTHYECKUX MPOIECCOB V 0aKTepHid.

Tema 4.1. OOmas xapakTepuCTHKa IMpoleccoB OpokeHus. TUmbl U OCOOEHHOCTH OpOKEHHUS,
OCYIIECTBIISIEMOT'O MUKPOOPTaHU3MaMH.

Tema 4.2. OcobeHHOCTH U BUABI OakTepuanbHOTO (oTocuHTe3a. KUCIOpoaHbIid U OECKUCIOPOIHBII
dotocunTe3. IlurmMeHThl (OTOCHHTE3IUPYIOMIMX OaKTepHil: XJIOpOoPHIUIBI, OAKTEPUOXTIOPOPHUILIHI,
KapoTHUHOUABI U (QuroOuumnporennsl. CTpoeHne (HOTOCHHTETUUECKOrO ammapara U 0COOEHHOCTHU
MepeHoca HJIEKTPOHOB Tipu  OakTepuanbHOM (orocunTeze. OcobeHHOCTH OecXI0pOoPUIHLHOTO
dboTocuTesa.

Tema 4.3. Buabr OakrepuanbHOoro nbixaHusi. OCOOCHHOCTH CTPOCHHUS JbIXATENbHBIX —IIeTel

MPOKAapHOT: IbpIXaTenbHble 1enu Paracoccus denitrificans, Escherichia coli u nnano6akrepwuii.

Kpartkoe cogep:xanue JJa60paTOPHOro NPaKTUKyMa
1. VYcrpoiicTBO MHUKpPOOHOJIOTMYECKON J1abopaTopuu M MpaBwiia paboTel B HEW. 3HAKOMCTBO C
TEXHUKOU 0€30MacCHOCTH MpU paboTe B MUKPOOHOJIOTHYECKOM J1Ta00OpaTOpUH.
2. MWUKpOCKOI ¥ TeXHWKa MUKPOCKOITUPOBAHUS: YCTPOMUCTBO MUKPOCKOIIA, OOIINE TTPaBHUiIa PadOTHI
C MHUKPOCKOIIOM, paboTa ¢ CyX0il U UMMEPCHOHHON CHCTEMON MHKPOCKOTIA.
3. TexHuka B3ATHS KyJAbTYPHl Ul TIPUTOTOBIEHWS mpenapata. JKuBble W (PUKCHpOBaHHBIE
npernapaTbl MUKPOOPTaHU3MOB. MUKPOCKOIIMPOBAaHHUE MTPUTOTOBIICHHBIX MTPETIapaToB.
I) IlpurotoriieHue *)UBBIX mpenapaToB 3eneHoi Bogopociau Chlorella vulgaris u nmano6akrepun
Spirulina platensis «MeTo0M pa3aBIeHHON KaILIH».
I1) IIpuroroBieHne >XMBOrO Tpemapara akTUHOOakTepuu Streptomyces roseosporus MeToaom

“ormeuvarka’.



4. ®dukcHpoBaHHBIC TMpenapaThl MUKpOOpraHu3MoB. OkpainnBaHue (PUKCHPOBAHHBIX MPEMAPATOB.
Wnentudukaims MHUKPOOPTaHU3MOB: MOpP(OIOrHYeCKre MPU3HAKA MHKPOOPTaHHU3MOB  —
[IAPOBHU/IHBIC, TTAJIOYKOBUIHBIC, U3BUTHIC U ATHITUYHBIC (POPMBI OAKTEPHUii.

5. Unentuduranus mapoBUIHBIX MHKPOOPTAHU3MOB:

I)  IIpuroroBieHue U MUKPOCKOITUpOBaHUE (HUKCHPOBAHHOTO Mpenapara Micrococcus luteus.

I1) TIpuroroBiacHHE U MEUKPOCKOIHpOBaHKE GHUKCHPOBAHHOTO mpemapara Staphylococcus aureus.

1) TlpuroroBiacHHe W MHKPOCKONHMPOBaHHE (HKCHPOBaHHOrO Impemapara  Streptococcus
thermophilus.

IV) MukpockonupoBaHie rotoBoro npemnapara Neisseria gonorrhoeae.

6. Wnentudukanms majouKOBHIHBIX MHKPOOPTaHU3MOB:

I) IlpuroroBieHue u MUKPOCKONMUPOBaHHE (PUKCHPOBAHHOIO mpemnapara Escherichia coli.

I1) ITpurotoriieHre 1 MUKPOCKONIMpOBaHKEe PprKcupoBanHoro npernapara Bacillus subtilis.

[11) [TpuroToBiieHre 1 MUKPOCKOIIMpOBaHKUEe puKkcupoBanHoro npemnapara Salmonella typhimurium.

IV) [IpurotoBiieHre ¥ MUKPOCKOIIMPOBaHKHEe (PMKCHPOBAHHOTO Tpemapara Thermus scotoductus.

V) MukpockonrpoBanue roroBoro mnpemnapara Mycobacterium tuberculosis.

7. TlpuroroBiieHHE 1 MUKPOCKOIIMPOBaHHE (UKCHpOBaHHOTO Tpenapara apxen Haloarcula japonica.

8. TlpuroroBneHne HUKCUPOBAHHBIX MTPEIAPATOB C AUPPEPEHINATBHBIM CI0KHBIM OKPAITMBAHUEM.

I) TlpuHIMI METOAa OKPAacKH KJIETOK MHKpOOpraHu3moB mo I'pamy. Unentudukanus mo I'pamy
rpamnonoxutenbHoit Staphylococcus aureus u rpamorpunarensHoii Escherichia coli.
I1) OxpammBanue 3u10cniop Bacillus megaterium no metony Iemkosa.

9. HccnenoBanue cocraBa OaKTepHaIbHBIX COOOIIECTB MUKPOCKOITUYECKUMH METOJAMHU.

I) UccnenoBanne MUKPOOHOTHI POTOBOM TIOJIOCTH: AYMOXMOHHAS U AJLIOXMOHHASL MUKDPOOUOMbI.
I) HccnemoBanue MUKPOOHOTHI MaIyHa.

10. MpaBuna paboOTBl C KyJIbTYpaMH MHKPOOPTAaHU3MOB. METOMIBI CTEPHIM3AlMA W TIPHHIIAIIBI
NPUTOTOBJICHHUST ~ MHUTATEIbHBIX  cpel.  [loAroToBKa W CTepWIM3alUs  TMOCYAbI  JUISt
MHKPOOHOJIOTHYECKHUX UCCIIeIoBaHmid: yamiek [letpu, mpoOupoK, HInarenei, MMHIETOB U T.J.

11. TloaroToBKa JKHUAKAX W  arapu30BaHHBIX MHUTATCIBHBIX CpPeI JUIA  KYJIbTHBHPOBAHHS
MHUKpOOpranu3mMoB. [loceB OakTepuanbHBIX KyJIbTYp Ha KHIKHE M arapu3oBaHHbIC cpeqbl. Poct
OakTepuil Ha TBEP/IOM MUTATEIHLHOU Cpee.

12. nentudukanus MHKPOOPTAaHU3MOB: KYJIbTypalbHBIC XapaKTEPUCTHKH MHKPOOPTaHU3MOB —
dopma 1 pazMepbl KOJIOHHUH, TPO3PAYHOCTD, TOBEPXHOCTh, CTPYKTYPa, KOHCUCTEHIIUS KOJOHUN |
XapakTep Kpasi KOJIOHHM.

13. UccrnenoBanue MUKPOOHOTHI OKPYKAFOIICH CPe/ibl: MUKPOOHOTA BOJIbI, BO3/IyXa U IMOYBBI.

14. Bnusine aHTHOMOTHKOB Ha MHKPOOPraHM3MbL. METOMbI ONPEISICHUSI YYBCTBUTEILHOCTH
MHKPOOPTraHU3MOB K aHTHOMOTHKaM. Ompe/ielieHue YyBCTBUTEIBHOCTH MHKPOOPTaHU3MOB K

AHTUOMOTHKAM JUCK-TU(DPY3HBIM METOIOM.



5.

O0pa3oBaTebHbIC TEXHOJIOTMH, BKJIYas HHTePAKTUBHbIE (OPMBbI 00y4eHHU

Jlexny, ceMuHapckue 3aHATUS (YCTHBIH ONpPOC, TMPEACTaBICHHWE U OOCYXIeHHE pedepaToB H

PowerPoint npe3eHraluii), MMCbMEHHBIC TOMAITHUE 33]]aHUSI U TECTHI.

6. OeHOYHBIE CpeICTBA /ISl TEKYIIero KOHTPOJIS YCIIeBaeMOCTH, IIPOMeKYTOYHOM
aTTecTalUHU [0 HTOraM OCBOEHHUSI JMCHUILIMHBI H Y4eOHO-MeToAnYecKoe odecrevyeHne
CaMOCTOSITeIbHOM PadoThl CTYIEHTOB

[IpumepHbIe BOIIPOCHI K 3K3aMeHY (3a4eTy):

Ao

10.
11.
12.
13.
14.

15.

16.

[Tpenmer u 3anaun Mukpo6uosnoruu. Kpatkas ucTopusi U OCHOBHbBIE IOCTHIKEHUS.

[TonoxeHne MUKPOOPraHM3MOB B CUCTEME KUBOT'O MUPA.

CrpykTypa, XMMUYECKHH COCTaB U (PYHKIIMM KOMIIOHEHTOB IIPOKAPHUOTHOMN KIIETKH
OCOOCHHOCTH CTPYKTYPHOH OpraHu3allid MHUKPOOPTaHW3MOB, OaKTepUalbHbIE MEMOpaHBI,
Ha/JIMEMOpaHHbIE CTYKTYPbI, ME30COMBI.

CTpyKTypHBIE 0COOEHHOCTH KIJIETOYHBIX CTEHOK | paMIOIOXKHUTEIbHBIX U [ paMOTpHIIaTEIbHBIX
OaxkTepuil.

[ToBeneHne u MOJABMKHOCTD OaKkTepuid. TaKCHUCHI.

CrpoeHue KIryTuka 1 MEXaHU3M JBH)KEHUSL.

[TorpeGHOCTH MPOKApUOT B MUTATENbHBIX BEIIECTBaX: UCTOYHUKU yIJIepoJa M a30Ta, Makpo-,
MHKpPO- U yJAbTPaAaMHUKPO3JIEMEHThI; HOTPEOHOCTh B (pakTOpax pocra.

[TpoxapuoTsl U (akTOpsl BHEIIHEH cpepl: BrusHue temnepatypsl, PH cpenbl, u3mydeHus u
JIABJICHUS; OTHOIICHUE K MOJIEKYJIIPHOMY KHUCIOPOIY

OCOOEHHOCTH CHCTEMAaTHKH MTPOKAPHOT. [ pymbl IPOKAPUOTHBIX OPraHU3MOB.

Turmbl 1 0cO0eHHOCTH OPOXKEHUS, OCYIIECTBISIEMOTO MUKPOOPTaHU3MaMHU.

Oco0eHHOCTH U BBl OaKTEPHATILHOTO (POTOCHHTE3A.

Kucnopoanslif u 6eckuciopoaHblii (POTOCHHTES.

[TurmMeHTsl  (OTOCHHTE3UPYIOIIUX  OakTepuil:  XJOpopWUIbl,  GaKTEPUOXIOPOPHUILIHI,
KapOTHHOUIbI U (PUKOOMIUITPOTEHHBI.

CrtpoeHre (OTOCHHTETHYECKOrO ammapara M OCOOEHHOCTH IIEpEeHOCa BJIEKTPOHOB IpH
OaxTepuaabHOM (DOTOCHHTESE.

Ocobennoctu 6ecxyopodribHOr0 PoTocuTe3a.

17. Bunpl 6aKkTepuaibHOTO JABIXaHUSI.

18.

Oco0eHHOCTH CTPOEHUS IbIXAaTEIbHBIX LIeTIeN TPOKAPHUOT.

19. JlerxaressHas mens Paracoccus denitrificans.
20. [TerxatensHas nens Escherichia coli.
21. JlpixaTenpHbIC 1ENU [IHaHOOAKTePUH.
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