Nokyment o MAHMCEERGERO HAY KU ¥

NHbopmaums o Bnagenbue:
®WO: CmupHoB Cepreit Hukonaesny

Lomxrocts: epuo pekropa PTBOY BO «TBEI

[Jlata nognucanus: 08.09.2023 14:00:17
YHUKanbHbI MPOrpaMMHbIA KIKOY:

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

3akperuieHa 3a kadenpoit

VueOHbIH mI1aH

Kpanudukanus
®dopma o0yueHus

OO0mast Tpy10eMKOCTb

Yacos 1o yueOHOMY IIJIaHy
B TOM 4YHUCIJIC:
ayUTOPHBIE 3aHATUS
caMoCTosTeNbHas paboTa

JaCoOB Ha KOHTPOJb

PaGouast mporpamMmMa JUCITUTUTHHBI

Muxkpoouosorus

Boranuku

Buonorus

Bakamasp

ouHasi

4 3ET

144

45
72
27

Pacnpene.ﬂeﬂne YacCoB JUCHMILIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha| 6 (3.2)

Kypce>) Hroro

Henens 15

Bun 3anstui v | pino| vIo PIl

Jlexum 15 (15 |15 |15
JlaGoparopubie 30 |30 (30 (30
HUroro aygn. 45 |45 |45 |45
Konrakthast padora |45 (45 |45 |45
Cam. pabora 72 |72 (72 |72
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Htoro 144 (144 (144 (144

[ BBICHIET'O OBPA3BOBAHUSA POCCUMCKOM ®EIEPAIIUUA

PCKOM TOCYJAPCTBEHHbBIN YHUBEPCUTET»

S Y TBEPKIAIO
'_‘f_‘VTI:LWKOBO

Tea6 OOI1

A.B. 3uHOBEEB

: {éQS»’ gnpenx 2022 .

Bunp! koHTpONIs B cemecTpax:



ITporpammy cocTaBUI(1):

Kauo. 6uoa. Hayx, ooy., Cnupuna Ynvana Hukonaeena

Pabouas IporpaMmMa JUCHUIIINHBI

Muxkpobuoaorus

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DegepatbHBIil FOCYAapCTBEHHbIH 00pa30BaTENbHbIA CTAHIAPT BBICIIETO 00pa30BaHus - OaKalaBpUAT MO HAMIPABICHHIO MTOITOTOBKH
06.03.01 Buosorus (mpuka3 Munobpaayku Poccuu ot 8/7/2020 r. Ne 920)



1. LIEJIM 11 3AIAYM JUCLUATLIAHBI

l.ll(bOpMI/IpOBaHI/Ie y CTYZEHTOB 0a30BbIX TEOPETHUYECKUX U IPAKTUUECKUX 3HAHUH B 00JaCTH MUKPOOHOIOT UM

3apaum :

— OCBOCHUE 3HAHUU O KIIETOYHBIX CTPYKTYpax U quddepeHIINPOBKE MPOKAPHOT, META00IMUECKUX MIPOIIeccax, 00eCIeUnBAIONINX
MHOT000pa3ue crocoO0B CyIIECTBOBAHMUS MPOKAPHOT U UX (YHKIHMHA B TIPHUPOJIE, TCHETHYECKUX MEXaHW3MaX, OCHOBaX CHCTEMATHKU
MHUKPOOPTaHU3MOB ¥ MUKPOOHOM SKOJIOTHH;

— 3HAKOMCTBO C MPAKTUYCCKUMH aCTIEKTaMH, BAXKHBIMU JUIS PEIICHHUS TPOJIOBOJILCTBEHHBIX, JHEPTETUICCKUX MTPOOIIEM, a TaKKe IS
OXpaHbl OKPYKAOIIEH CPeIbl M 3I0POBbs YEJIOBEKa,

— opMHpOBaHHE YMEHHUI ¥ HABBIKOB MCIIOJIb30BaHHSI CTAHIAPTHBIX MUKPOOHOIOTHYECKAX METOIOB JUIS HAOIOICHHUS U U3YUCHHS
MHUKPOOPTaHU3MOB B ITOJICBBIX M Ja00PAaTOPHBIX YCIOBHSX, & TAKXKE 3HAKOMCTBO C COBPEMEHHBIMH METOIaMU MHUKPOOHOIOTHUSCKUX
HCCIIEJOBAHUM.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Hukn (pa3nen) OI1: b1.0

2.1|Tpe6oBaHns K NpeIBAPHTEILHOI MOATOTOBKE 00yYAIONIEr0Cs:

2.1.1|OCHOBBI TCHOMHKH U IIPOTECOMUKH

2.1.2|BroXUMUS ¥ MOJIEKYJISIpHAsT OUOJIOTHS

2.1.3|uromorus

2.2| JucuumianHbl (MOIYJIM) U NPAKTHKH, JUISI KOTOPBIX 0CBOECHHE JAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeanecTByonee:

2.2.1|Bupycomnorus

2.2.2|AMmyHONOTNUS

2.2.3|0O6m1as 6uomaorus

2.2.4|Buonoruyeckas OlieHKa Cpebl

2.2.5|MeTo/1p1 MOJIEKYIIPHO-TCHETHYECKIX HCCIIC0BAHMH

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 110 JUCIUIIVIMHE, COOTHECEHHBIE C IINTAHUPYEMBIMU
PE3YJIbTATAMU OCBOEHHS OBPA3OBATEJbHOM ITPOI'PAMMBI

OIIK-1.1: [IpuMeHsieT 3HAHUE TEOPETHYECKUX OCHOB MUKPOOUOJIOTHH, BUPYCOJIOTHH, OOTAHUKHU U 300JI0THH JJI51 H3yUYeHUSs
JKM3HU U CBOICTB KUBbIX 00bEKTOB, UX HAEHTH(PUKAIUH U KYJILTHBUPOBAHUS

OIIK-1.2: [IpuMeHsieT 3HaHUe OHOJOTHYECKOT0 PA3HOOOPA3Hs U €ro poJiu KakK Beaylero (pakropa ycToiH4nBOCTH KUBBIX
cucTeM M Onocdepbl A1 aHAIM32 B3aMMO/IeliCTBU OPraHU3MOB Pa3JIMYHBIX BHIOB JIPYT C IPYTOM U €O CpeIoii 00uTaHus

OIIK-1.3: [IpumeHsieT MeTOAbI HAOTIOAEHHUS, HAEHTH(PHUKATMH, KIacCH(PUKAIUH, BOCIPOU3BO/ICTBA U KYJIbTHBHPOBAHUS
JKHBBIX 00b€KTOB B MPUPOIHBIX U JIA00PATOPHBIX YCIOBUAX

OIIK-8.1: BeinoJnsier c60p, 00padoTKY M CHCTEMaTH3aLMIO 10JICBOI M JIa0opaTopHOi HHGOPMALMH /11 OCYLIEeCTBICHUS
npod)ecCHOHATBHOM 1eITeTbHOCTH, AHATU3HPYET NOJTydYeHHbIEe Pe3yJIbTaThI

OIIK-8.2: PaGoTaeT ¢ 0CHOBHBIMH THIIAMYU COBPEMEHHOI'0 IKCIEIMIIHOHHOT0 U JIAGOPATOPHOT0 000PYI0OBAHUS IJIsI
ocyuecTBIeHHs] NPO(ecCHOHATBHOI NesTeJbHOCTH

4. CTPYKTYPA U COIEP’)KAHME JUCLATIIMHBI (MOLY.JIST)

Kon HanmveHoBaHMe pa3/1e/ioB U TeM Bupn 3a- | Cemectp / | UacoB | UcTtounuku | Ilpumeuanme
| anaTud HATHH Kvpe
Pa3nen 1. Pasnen 1. MuxkpoOunosorus, ee 00beKThI
M METOAbI
1.1 Muxpobuosorus, ee 00bEKThl U METOABI Jlex 6 1
1.2 MuxkpoOuornorusi, ee 00bEKTHl 1 METOIBI JIab 6
1.3 Muxpobuosorus, ee 00bEKTbl U METOABI Cp 6 10

Paznean 2. Pazgen 2.
CTpyKTYpHO-pYHKIHOHAIbHAS XaPAKTEPHCTHKA
NpoKapuoTHOH kJeTkn. Mopdosiornyeckas
auddepeHIPOBKa y IPOKAPHOT

2.1 CTpyKTypHO-(DYHKIIMOHAIbHASL XapaKTEPUCTHKA Jlex 6 2
HPOKapHOTHOH KIIeTKH. Mopgonornaeckas
T depeHIpPOoBKa y MPOKAPHOT




2.2

CTpyKTypHO-QYHKIIMOHATIbHASL XapaKTEPUCTHKA JIa6 6 4
MPOKAPHOTHOM KeTKU. Mopdonorinyeckas
nuddepeHIUpoBKa y IPOKAPUOT

2.3 CTpyKTypHO-QYHKIIMOHATIbHASL XapaKTEPUCTHKA Cp 6 10
IPOKapHOTHOH KiIeTKH. Mopdoiorndeckas
nuddepeHIUpoBKa y IPOKAPUOT
Paznen 3. Pasnen 3. Poct U KyJ1bTHBHpPOBaHHE
MHKPOOPTaHA3MOB

3.1 PocT u KyIbTHBHPOBaHUE MUKPOOPTaHH3MOB Jlex 6 2

3.2 PocT 1 KynbTHBUPOBAaHHE MUKPOOPTaHU3MOB JIab 6

3.3 PocT u Ky THBHpOBaHUE MUKPOOPTaHH3MOB Cp 6 10
Paznen 4. Paznen 4. MeTa60/11u3M NPOKAPHOT

41 Meta00a13M NPOKapUoOT Jlex 6 2

4.2 Merta00a13M NPOKapuoT JIab 6

4.3 MeTabomu3M NpoKapuoT Cp 6 10
Pazpen 5. Pa3nen S. I'eneTuka npokapuoTt

51 I'eneruka npokapuor Jlex 6 2

5.2 I'eHeTHKa IPOKAPUOT JIa6 6

5.3 I'eHeTHKa IPOKAPUOT Cp 6 10
Pazgen 6. Pa3nen 6. PasHooOpa3ue u cucreMaTnka
NMPOKAPHOT

6.1 Pa3Ho0Opasue u cucteMaTrKa MpPOKapruoT Jlex 6 2

6.2 Pa3Ho0Opasue u cucteMaTrKa MpOKapruoT JIa6

6.3 PazHooOpasue u cucreMaTrka NpoKapuoT Cp 6 11
Paznea 7. Pazaes 7. Jko/10rusi MUKPOOPraHU3MOB

7.1 DKOJIOTHSI MUKPOOPTaHU3MOB Jlex 6 2

7.2 DKOJIOTUsI MUKPOOPTaHU3MOB JIa6

7.3 DKOJIOTUsl MUKPOOPTaHU3MOB Cp 6 6
Paznen 8. Paznen 8. Ilpukiaaanass MUKpoOHoJIOTUst

8.1 IpuknaaHast MUKPOOHOJIOTHS Jlex 6 2

8.2 IMpuknaanas MUKpOOHOTIOTUS JIa6

8.3 IMpuknaaxnas MEKpOOHOTIOTUS Cp 6 5
Pazgen 9. Jx3amen

9.1 Muxkpobuoiorus OKk3aMeH 6 27

5. OEHOYHBIE MATEPHUAJIBI VISl MTPOBEJAEHUSA TEKYIIENA U TIPOMEXYTOUYHOU ATTECTALIUM

5.1. OneHouyHble MaTepUaJbI I/ MPOBEIEHHUs TeKYylleil aTTecTaluu

Cwm. [TPMJIOXKEHME 1.

5.2. OneHouyHble MaTEepHaJbI 1/ IPOBEACHHUS MPOMEKYTOYHOI aTTecTAlUM

Cwm. [TPMJIOKEHME 1.

6. YHEBHO-METOJNYECKOE I TH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOY JIS)

6.1. Pexomenayemas iuTeparypa

6.3.1 Ilepeyenbs mporpaMMHOro obecrevyeHust

6.3.1.1

Microsoft Windows 10 Enterprise

6.3.1.2

Microsoft Office npodeccnonanbHbil mioc 2013

6.3.1.3

Kaspersky Endpoint Security 10 ms Windows

6.3.1.4

Google Chrome

6.3.1.5

WinDjView

6.3.1.6

Foxit Reader

6.3.1.7

Mozilla Firefox

6.3.2 CoBpemeHnHbIe IpodiecCHOHAIBHBIE 0a3bl JAaHHBIX M MH(POPMALIMOHHBIE CIIPABOYHbIC CHCTEMBI

6.3.2.1

DBC «ZNANIUM.COM»

6.3.2.2

9BbC «IOPAUT»

6.3.2.3

3BC «YHuBepcurerckasi 0M0IMoTeKa OHIARH»




6.3.2.4]19BC IPRbooks

6.3.2.5|9BC «JIaup»

6.3.2.6/O5C BOOK.ru

6.3.2.7|9BC Tel'Y

6.3.2.8|Hayunas snexrponHas oubimoreka eLIBRARY.RU (moanucka Ha xypHAIIBI)

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOY JI)

Ayaurtopusi Oo6opynoBanue
5-318 MYJIbTUMEAUIHBIN KOMILIEKC, IEPEHOCHON HOYTOYK, yueOHas Mebenb
5-324 MHKPOCKOIIBI , TEPMOCTAT, HEHTpU(Dyra, XOJOTWIbHUK «UMHAPY», DICKTPOIUIUTKH, CTEPUIIN3ATOP, BECHI

TOPCHOHHBIC, CBETHIHIUKH HACTOJIBHBIC, KA CYIIUIbHBINA, OaHs KOMOMHUPOBAaHHAS, IEPSHOCHON MYJIbTUMEIUAHBINA
KOMILIEKC, EPEHOCHO! HOYTOYK, yueOHas MeOelb

5-316 MYJIbTUMEANNHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHas MeOelb

8. METOAUYECKHUE MATEPHUAJIBI JIA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIITUHBI

Cwm. [TPUJIOXEHHE 2.




INPUJIOKEHHE 1.

5. ®OH/JI OHEHOYHBIX CPEJICTB

5.1. Ouenoqm,le MaTepuaJjbl 1Jd MPOBEACHUSA TeKymeii aTrecranumu

TecToBbIe 3a1aHUS 115 OATOTOBKH K KOJUIOKBUYMY 1O TeMe «MeTa60Ju3M MPOKapHoT»
BosbIIMHCTBO IMaHOOAKTEPUIT OTHOCST K a)

XEMOJIUTOABTOTpOdaMm;

0) xemoopranoreTepoTpodam;

B) poToIMTOaBTOTpO(AM;

) (OTOOPTraHOABTOTPO(AM.

DoTOCHHTE3NPYIOIIIE TPOKAPHOTHI UCIIOIB3YIOT )

TOJBKO BUIMMYIO 4acTb CIIEKTPa;

0) yIbTpaHOIICTOBYIO H BUANMYIO;

B) yAbTpadHOIETOBYIO U HHPPAKPACHYO; T)

BUINMYIO 1 UH(PAKPACHYIO.

3. Habop nurmeHToB y GoTOTpodHBIX 3yOaKTepHii

) TOCTOSIHEH JIJISl ONPE/ICNICHHBIX CHCTEMaTHIEeCKUX TPYTIIT; 0)

0IMHAKOB y BCEX CHCTEMAaTHYECKHUX TPYTIIT;

B) BapbUpYET B IpeiesiaX OAHON U TOH jK€ CHCTEMAaTHYECKOH TPYIIIBL; T)
[pa3JIMueH Jaxke B MpeJeiax 0JHOTo BHUA.

4. ®oTOCHHTETHYECKNE TUTMEHTHI C XUMHYECKOH TOUKH 3PEHHSI OTHOCST K

B kietke poToTpodoB-TIpoKapruoT 0OHAPYKEHHI a)

XJIOPOQHILTEI U OAKTEPHUOXIOPOPHILIBL,

0) TONBEKO O0AKTEPHUOXIOPOPHILIEL,

B) TOJIEKO XJIOPO(HILIEI,

) y OHUX XJIOpO(UILIBL, Y APYTUX OaKTEPUOXIOPOPUILIBL.
MakcuMyM TOTJIOIIEHUS B CAMO ITTMHHOBOJIHOBOM YacTH CIIEKTPa UMEET a)
xjopodu a;

0) xsopoduin b;

B) GakTepHoOXJIOPODIILI a;

r) 6akTeproxiopodua b.

OUKOOMITMIIPOTEHHBI HAli/IEHBI Y a)

UaHOOAKTepUH;

0) IPOXJIOPOHUTOB; B)

3eJIeHBIX OaKTepHii;

) IypIypHBIX OaKTepuii.

8. KapoTrHONBI y IPOKapHOT BHITOJIHAIOT CEAYIOIUe (QyHKIIH:

a) SIBIISTFOTCSI BCIIOMOTATEIIbHBIMU (JOTOCHHTETUYCCKUMH ITMTMEHTAMH, YYaCTBYIOT B PEaKIUsIX (POTOTAKCHCA, 3ALIUIIAIOT OT TOKCHYSCKHUX 3()(HEKTOB CHHIIICTHOTO KUCIOPO/Ia;
0) IpUIAlOT OPAHKEBYIO OKPACKY KIIETKaM, SIBIIAIOTCS BCTIOMOTATEIbHBIMH (DOTOCHHTETHYECKIMHY TUTMEHTAMH, 3aIUIIAI0T OT TOKCHIECKUX (P (HEKTOB CHHTIETHOTO KHUCIOPO/Ia;




B) MIPUAIOT OPAHKEBYIO OKPACKY KJIETKaM, Y4aCTBYIOT B pEaKkLUAX (OTOTAKCUCA, 3ALIUIIAIOT OT TOKCHUECKHUX d(PPEKTOB CHHITIETHOTO KHCIOPO/a;
T) SIBJISIIOTCSL BCIIOMOTATENbHBIMH (DOTOCHHTETUYECKUMHU IIUTMEHTaMH, YYacTBYIOT B PeakIMsX (POTOTaKCHCa, IPUIAIOT OPAHKEBYIO OKPACKY KIIETKaM.
9. Cnexrtp norsuomeHus y (POTOCHHTETUYECKUX MPOKAPUOT CABUHYT B a)
KpacHyIo 00J1acTh;
0) cHHIOIO0 00J1aCTh; B)
3eJICHYI0 00JIacTh; T)
JKENTYI0 001aCTh.
10. ®orocuHTeTHYIECKNIT anMapaT y MPOKapHOT COCTOUT U3 CIEIYIOMNX (PYHKIIMOHATBHBIX KOMIIOHCHTOB
a) CBETOCOOMPAIOIINX MATMEHTOB, (POTOXUMHYCCKIX PEaKIIMOHHBIX IEHTPOB, (POTOCHHTETUIECKHUX JIEKTPOHTPAHCIIOPTHBIX CHCTEM; 0)
MeMOpaH, CBETOCOOMPAIOIINX MUT'MEHTOB, JICKTPOHTPAHCIIOPTHBIX CHCTEM;
B) CBETOCOOMPAIOIINX MMTMEHTOB 1 PEaKINOHHBIX IIEHTPOB; T)
MeMOpaH, XI10po(HIIoB, KapaTHHOUIOB.
11.  OtMeTbTe BepHBIC XapaKTEPUCTUKH IS TPYIIIBI FeTM00aKTepUit
a) CTpOrue aHadpoOkI;
0) comepikaT ToJIbKO DakTeproxiIopoduL g; B)
AHOKCHUI'CHHBII ()OTOCUHTE3;
T') TPaMIIOJIOKUTENbHAs! KJIETOYHAsI CTEHKA; 1)
(oToauTOaBTOTPODBI;
) crtocoOHBI K a30T(HUKCAITIH.
12. OrmetbTe BepHbIE XapaKTEPUCTUKH ISl THAHOOAKTEPHIA
a) TOJIBKO OKCHUTE€HHBIH ()OTOCHHTE3;
6) MOTYT pa3MHOXXaTbCs IOYKOBAHHEM;
B) cl0XxHasg Mopdosoruyeckas quddepeHnnpoBKa; T)
IPaMIIOJI0KUTENbHAs KJIETOYHAsI CTEHKA;
1) nmerot pa3zopBanublil LITK; e)
o0nuraTHeIe a3pOo0HI;
) CIIOCOOHBI K a30T(UKCALIUH.
13. OTmeThTE BepHBIE XapaKTEPUCTUKH LISl IPOXJIOPOPHUTOB
a) aHOKCHUTCHHBIN (DOTOCHHTE3;
6) orcyrcTBue xiopoduia b; B)
OJTHOKJICTOYHBIE;
T') TPaMIIOJIOKUTENNbHAs! KJIETOYHAs! CTEHKA; JT)
MHKPOa’pO(HIIBL;
€) crocoOHBI K a30T(HUKCAIIH.
14.  OtmeTbTe BepHBIE XapaKTEPUCTHKH IS Iy PIIyPHBIX OaKTepuit
a) rpaMOTpUIATENIbHASL KIIETOYHAs CTEHKA;
0) OTHOKJIETOYHBIE;
B) MOTYT Pa3MHOKaThCS IIOYKOBAHUEM; T)
AQHOKCHUTEHHBIN (POTOCHHTE3
1) obsratHele POTOIMTOABTOTPORBI;




€) a’poOHI;

) CIIOCOOHBI K a30T(UKCALIUH.

15. OcCHOBHBIM MEXaHM3MOM aBTOTPO(PHON (PUKCAIMN YIIIEKUCIOTH y NPOKAPHOT SIBIISIOTCS
a) He3aMKHYTHIN areTin-KoA myTs;

0) BoccranoButenbHbIN L{TK (unkn ApHoHA);

B) BOCCTaHOBHTEIbHBIN NIeHTO30(ochaTHbIi myTh (uukn Kaneeuna);

r) uuki KanbpBrHa, HO IPH YCJIOBHH, YTO YTIIEKUCIOTa — €AMHCTBEHHBIH HCTOYHUK YIJIEpoa.

16. AHOKCHTEHHBIH (POTOCHHTE3 OCYIIECTBIISIOT
a) MypIrypHbIE, 3eJeHbIe U TeNTn00aKTepuH;

0) mypnypHble, [MaHOOAKTEPUH U TPOXIOPO(HUTHI; B)

3eJIeHble, TeJIM00aKTEePUH U IIMaHOOAKTEPHH;

T) IypIlypHBIE, 3eJICHBIE U TIPOXIOPOPHUTHI.

17. K rpynme HecepHBIX MypIypHBIX OaKTEpHil OTHOCST
a) Rhodospirillum, Rhodobacter;

6) Thiospirillum, Thiocystis;

B) Ectothiorhodospira, Chromatium; r)

Rhodobacter, Thiocapsa.

18. Henuknuueckuii myTh MepeHOCa ANEKTPOHOB SIBISETCS €MHCTBEHHBIM JIJIsI
a) MypPITyPHBIX U 3€JICHbIX HUTUYATHIX;

0) 3esIeHBIX CepOOAKTEPHil U TeTHO0AKTEPHIA; B)

[aHo0aKTepUit ¥ MPOXIOPODUT;

T) MypIypHBIX U ITHaHOOAKTEPHH.

19. B kauecTBe KOHEYHOTO NPOJYKTa (POTOCHHTETHYECKOTO IPOIIEcca BOCCTAHOBUTENb 00pa3yeTcs B peakIusix
a) OUKIMYECKOTO AJICKTPOHHOTO TPAHCIIOPTA;

0) HEIUKIIMYECKOTO IEKTPOHHOTO TPAHCIOPTa,;

B) ¥ IIMKJIMYECKOTO, U HELIUKJINYECKOTO TPAHCIIOPTA; T') y

Pa3HBIX M0-Pa3HOMY.

20. DK30reHHBIMH JJOHOPAMH 3JICKTPOHOB MPH HEIMKIMYECKOM 3JIEKTPOHHOM TPAHCHOPTE SIBJISIOTCS
a) cyb(huabl, THOCYIb(ATHI, OPraHMYECKUE COCTMHEHHMS;

0) coeMHEHNs Cepbl M OPraHUYECKHE BEIIECTBA; B)

OpraHUYecKHe COCANHEHNS;

T) Cynb(QUIbI, THOCYIb(ATHI.

21.  JiBe dpotocuctemsi (I u II) HyHKIHMOHUPYIOT ¥
a) nMaHoOaKTepui U MPOXIOPO(UTOB;

0) mypnypHBIX OaKTepHii U InaHOOAKTEepHil; B)

MypPIIypPHBIX U 3€JICHBIX OaKTepHi;

T) renmno0aKTepuil U MPOXIOPOPUTOB.
22. Y npoKapHoT B KOHCTPYKTHBHOM MeTab0JIM3Me YIIIEKUCIIOTa BEIIOIHSET CJIETyIOLINE OCHOBHbIE (DyHKIINH:




Tembl pedepaToB

. Kpacurenu, npuMeHsieMble B IPaKTUKE MUKPOCKONUYECKUX HCCIEIOBAHUH.

. DNEKTPOHHBIN MHKPOCKOII, €r0 IPIMEHEHNE B MHKPOOHOIIOTHHL.

. [TogroroBka OGHoNOrMUecKUX 00Pa3LOB A DIEKTPOHHOH MUKPOCKOIIHH.

. Merozp! onpeneneHus yrciaa 6akTepuii U GakTepuaibHON MacChl.

. OnpeneneHyne KUHETUYECKUX MMapaMeTPOB pPOCTa KYJIbTYP MUKPOOPTaHU3MOB.

. HakonuTensHble, YHCThIE, CMELIAHHBIE KYJIBTYPbl MUKPOOPTaHU3MOB.

. YCII0BHS KyJIbTUBUPOBAHUS MUKPOOPTraHU3MOB.

. XapaKkTepucTuka MUKpOOPraHU3MOB, HCIIOJIb3yEMBIX B OPOJAMIEHOM IPOU3BOJICTBE

OoOoO~NOoO ok~ whN PR

RN
N = O

. Hemmrono3opa3pyIratoniie OakTepuH.

. XapaKTepHucTHKa POKAPHOT, OCYIICCTBILIIONINX aHAPOOHOE ABIXaHHE.
. CuHTE3 BTOPHYHBIX METa0OTIUTOB.

. AHTHOHOTHKH.

. ducconmarus 6akTepuii.

. Unentudukanysi HeKyJIbTHUBHPYEMbIX MHKPOOPTaHH3MOB.

. CemetictBo Acetobacteriaceae.

. CemeiictBo Legionellaceae.

. CemeiicTBo Neisseriaceae.

. DKCTpeMabHO TATO(IIIEHBIC apXEH.

. MeTaHOTEHEI.

. DKCTpeMabHBIE TEPMOQHITBL.

. Biustauie u3ny4eHuit Ha MUKPOOPTaHU3MBI.

. BnusiHre rupocTaTHYeCcKOro JaBiIeHHUs Ha MUKPOOPTaHU3MBI.

. B3anMocBs3p MUKpOOPTaHU3MOB C ITO3BOHOYHBIMHU JKHBOTHBIMH.
. Azotukcupyromue 6akTepualibHbIe Mpenaparsl.

WWWWWRNRNNNNRE R R R R
BONPOOWNRPRPOWOONOO UMW

. Mlcnonp30BaHne MUKPOOPTaHU3MOB B IIpoIieccax OHOpeMeIHaIini.
. Mlcnonp30BaHne MUKPOOPTAaHW3MOB B OHOTHIPOMETAILTY PTHH.

w
(S}

. Hayunas nesrenpHOCTH OTedecTBeHHBIX MuKpoOnosoros: H.®. amanen, JI.A. 3misbepa, 3.B. Epmonsesoii, B.H. Illamomrankosa.

. Mcrionp30BaHie MEKPOOPTAaHU3MOB IPH ITPOU3BOACTBE XJI€0OMPOIyKTOB. I[IpOM3BOACTBO NMBA M BHH.
. XapaKTepuCTHKA aHOKCUT€HHBIX POTOTPO(HBIX OaKTepHil. DpUTPOOAKTEPUH U IreTHOOAKTEPHH.

. DHTOMOIIATOr€HHEIE MHKPOOPraHmu3Mbl U UX UCIIOJIB30BAHUE JJIA 3alIUThI paCTeHI/Iﬁ OT BPEAHBIX HACCKOMBIX

TunoBble KOHTPOJILHBIE 33/IaHUs U CTIOCO0 MPOBECHUS TEKYIIEH aTTecTalluu

KpI/ITepI/II/I OLICHUBAHMHA U IIKaJlIa OLICHUBAHUA

Temsbl pedeparos:

1. HayuHast nesTenbHOCTh OT€YeCTBEHHBIX MUKpoOuosoros: H.®. 'amanen, JLA.

3unbbepa, 3.B. Epmonbesoii, B.H. [llanomaukosa.
2. Kpacurenu, npuMeHseMbIe B IPAKTHKE MUKPOCKOITMYECKHX UCCIIEJOBAHHH.
3. DIEeKTPOHHBIH MUKPOCKOII, €ro MPUMEHEHHE B MUKPOOHOJIOTHH.
4. IToaroToBka GHOJIOTHYECKUX 00Pa3LOB IS DJIEKTPOHHOH MUKPOCKOITHH.
5. Metoasl onpeaesenust yncia OakTepuid 1 6akTepraIbHONW Macchl.

Kpurepun onennBanus pedepara: M3noxxenHoe nonnmanue pedepara Kaxk LEIOCTHOTO
ABTOPCKOT'0 TEKCTA OTIPEesieT KPUTEPHH €TI0 OLIEHKH: HOBH3HA TEKCTa; 000CHOBaHHOCTD
BHIOOPA HCTOYHHKA; CTETIEHb PACKPBITHS CYIITHOCTH BOIIPOCA; COOIIOICHNS TPEOOBAHUH K
odopmrennto. HoBru3Ha TekcTa: a) akTyalIbHOCTh TEMBI HCCIIEIOBaHUs; 0)  HOBHM3HA
W CaMOCTOSITENBHOCTh B IIOCTAHOBKE  INPOOJIEMBI,

(hopMyJIMpOBaHKHE HOBOTO acleKTa U3BECTHOM MPOOJIEMBI B YCTAHOBICHUH HOBBIX CBSI3eH
(MEXIPEOMETHBIX,  BHYTPHIPEAMETHBIX,  HWHTETPAMOHHBIX);  B) YyMEHHE




6. OnpeneneHue KUHETHUECKUX MapaMeTPOB POCTA KyJIBTYP MUKPOOPTaHU3MOB.

paboTath ¢ HCCIEIOBAaHUAMH, KPUTHYECKOW JIMTEPaTypOH, CHCTEMaTH3HpOBAaTh H
CTPYKTYpPHPOBaTh MaTepHai; I') SIBICHHOCTh aBTOPCKOW IMO3MLIUH, CAMOCTOSTEIbHOCTD
OLIEHOK M CY>KJCHUI; ) CTHJIEBOE EANHCTBO TEKCTA, €IMHCTBO JKaHPOBBIX 4epT. CTeneHb
[PACKPBITHS CYLTHOCTH BOIIPOCA: a) COOTBETCTBHUE IIaHa TeMe pedepaTa; 0) COOTBETCTBHE
coJicp)KaHusl TeMe M IulaHy pedepara; B) IOJHOTA W IIIyOMHA 3HAHWUH 1O TEMe; T)
000CHOBAaHHOCTH CIIOCOOOB M METOJOB Pa0OTHI C MaTepHalioM; €) YMeHHe 0000mars,
ImenmaTh BBIBOABI, COIOCTABISITH pPa3lUYHBIE TOYKHM 3PEHHS 10 OJHOMY BOIPOCY
(tpoGiteme).

OOOCHOBaHHOCTh BBIOOpa HMCTOYHUKOB: a) OIIEHKA KCIOJIb30BAHHOW JIMTEPATYPBHI:
MpUBJICUYEHBl M HauOojiee H3BECTHbIE pabOThl MO TEeMe HccieoBaHus (B T.U.
PKYpHAJIbHBIE Ty OJIMKAINH ITOCIECIHNX JIET, TIOCTIETHUE CTATUCTUUECKHE TaHHBIC, CBOAKH,
cnpaBku U T.A.). CobOmromeHue TpeOOBaHWI K OQOPMIICHHIO: a) HACKOIBKO BEPHO
oopMIICHBI CCBUIKM HA HCHOJB3YEMYIO JHTEpaTypy, CIIHCOK JIMUTEpaTypsl; 0) OIeHKa
TPaMOTHOCTH M KyJIbTYphl H3JIOXKEHUS (B T.4. oporpapuueckod, IMyHKTYaIlMOHHOH,
CTHIIMCTHIECKON KyJNbTYpbI), BIaJCHUE TEPMHUHOJIOTHEH; B) COOMIOICHNE TPeOOBAHUH K
00béMy pedepara. «OTIMYHO» CTaBHTCS, CCIM BBHINOJHEHBI BcEe TpPeOOBaHHWA K
HATMCAHUIO U 3aIuTe pedepara: 0003HaYeHa pobiieMa u 000CHOBaHA €€ aKTyaIbHOCTb,
C/leNaH KpaTKHi aHajiu3 pa3jIMdHbIX TOYEK 3pEHHs Ha paccMaTpUBaeMylo mpoliemy U
NOrMYHO W3JI0KEHa COOCTBEHHAsI MO3UIMSL, CPOPMYIMPOBAHBI BBIBOJIBI, TEMa PACKpBITA
[TOJTHOCTBIO, BBILAEPIKAH 00BEM, COONIOJEHBI TpeOOBaHUS K BHEUIHEMY OGOPMIICHHIO,
MTaHbl MPaBWJILHBIE OTBETHl Ha JOIOJHHUTENILHBIE BONPOCHL. «XOpOILIO» — OCHOBHBIC
TpeboBaHus K pedepary U ero 3aliuTe BBIIOJIHEHBI, HO TIPH 3TOM JIOMYLICHBI HEJOYETHI.
B wacTHOCTH, IMEIOTCS HETOUYHOCTH B M3JIOXKEHHH MaTEpHala; OTCYTCTBYET JIOTHYECKas
[OCJIEI0BATENILHOCTD B CY)KJCHUSX; HE BBIJIEp)KaH 00bEM pedepaTa; IMEIOTCS YITyIeHNS
B o(opMIICHNH; HA JOIOJIHHUTEIIHHBIC BOIIPOCHI pu 3aIuTe
ITaHbI HETIOJIHbIE OTBETEHI.

«Y TOBJICTBOPUTENBHO» — HWMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOOBaHWH K
pedepupoBanmio. B d9acTHOcTM: Tema oOcBelleHa JMIIb YAaCTHYHO; JOIMYIIEHBI
(bakTrdeckre OomMOKK B coJep)kaHWU pedepaTa WK NP OTBETE HA JONOJIHHUTEIBHBIE
BOIIPOCHI; BO BpEMs 3alUThl OTCYTCTBYET BBHIBOA. «HeynoBiIeTBOpHUTENbHO» — TeMa
pedepara He packpbiTa, 00HAPYIKUBACTCS CYIIECTBEHHOE HEITOHUMAaHHE POOJIEMbI HIIH
pedepar He pencTaBieH.

TecTsl:
1. KiiMHMYecKH 3HaYuMble BUbI MUKPOOPIaHM3MOB B OCHOBHOM: a)
aHa’pOOBI
0) MmeTaTpodsl B)
ayKCOTpOQBHI T)
(doroTpodbt
2. depMeHTBI, TOCTOSTHHO CUHTE3UPYIOLINECS B MUKPOOHBIX KJIETKaX, HA3bIBAIOT: a)
HPOTEOIUTHICCKHE

[TpaBribpHO BEIOpaH BapuaHT oTBeTa — | 6aynt Tect u3 30 3amanwmid, 20 6amioB —
«yJIOBJIETBOPUTEIHHOY» 25 6amioB — «xoporioy» 30 6amioB — «OTIHIHOY»




0) caxapOJIMTHYCCKHUE B)
MHIYIHOCTbHBIC
) KOHCTUTYTHBHBIC
1) BCE BBIIIICHA3BAaHHBIC
3. Knuuundecky 3Ha4MMbIC BHIBI MUKPOOPTAHH3MOB B OCHOBHOM: @)
HCUXPODUITBI
0) Me30QHIIbI B)
TepMO(DUIIBI T)
aHAPOOBI
1) a3p00BI
4. ®epMeHTHI, CHHTE3 KOTOPBIX 3aBHCUT OT HAJUYHs CyOCTpaTa, Ha3pIBaIOT: a)
HHYHOCTbHBIC
0) KOHCTUTYTHUBHBIC B)
PK30()EPMEHTEHI T)
HHI0(EPMEHTBI
1) cyOCTpaTHBIC

3agaHus U1t CAMOCTOSITEIEHON paboThI:
3ananue 1. Jlaiite pa3BepHyThIE OTBETHI HA CIIEAYIOLINE BOIIPOCHI:
1. Vcnonk3oBaHue MUKPOOPTaHM3MOB B OMOTHIPOMETAILTY T HH.
2. IlpuMeHeHne MUKpOOPTaHM3MOB B IIpolieccax OnopeMenanum.
3. MukpoOnas yrunuzauust ThO u apyrux orxonos. [lonydenue Guororiusa.
4. 3emieynoOpuTenbHBIE TIpenaparsl  (a30TQUKCHpYIOMHE OaKTepuaIbHBIC
npemnapatsl, pochopobdaKTepuH U Jp.).
5. MukpoOuoornaeckue npenapaTsl st 00pbOBI ¢ 00JIE3HIMU U BPSIUTEIISIMH
CeIIbCKOXO3SICTBEHHBIX PACTEHHH.

Tema packpbiTa ¢ OIOPOH HA COOTBETCTBYIOIINE MOHATHS U TEOPETHUECKHE MOJIOKEHHUS,
(haKTHI 1 IPUMEPHI B ITOJTHOM 00beMe 0OOCHOBBIBAIOT BEIBOABI — OTIMYHO APryMEHTaLNs
Ha TEOPETUYECKOM YPOBHE HETIONHAsl, CMBICH psia KIIOUEBBIX IOHATHH HE OOBSCHEH,
ImomyieHa akTrdeckas omMnoOKa, He PUBEANIAs K CyIIECTBEHHOMY HCK)KEHHIO CMBICTIA
— xopomo TepMHHOIOrHYeCKUi anmnapar HENOCPEICTBEHHO HE CBS3aH C PACKPBIBAEMOMN
TEeMOM, JOMymIeHbl (AaKTUYECKHE W JIOTMYECKHE ONIMOKH, CBHIECTEIHCTBYIOIINE O
HEMOHNMAaHUM  TEeMBl —  YIOBIETBOpuUTenpHO PaGora He  BBIONHEHA  —
HEYIOBIETBOPUTEIILHO

5.2. Ol[eHO‘lHLle MaTtepuajbl 1Jd MPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTrecranum

BOl'lpOCl:.l AJIA MOATOTOBKHU K 3K3aMEHYy:

[pa3BUTHSI MUKPOOHOJIOTHH.

4. Mopomnorust mpoKapHoT.

BHyTpI/ILlI/ITOHJIa3MaTI/I‘{eCKI/Ie MeM6paHLI.

1. OtkpeITHE MUKpOOpPraHn3MoB A. JleBeHrykoM. Mopdomornueckuii meprox pa3BuTHS MUKpoOnoaoruy. PU3noIOTHYECKUH TeproT pa3BUTHS MUKpoO noornu. Hayanas
nesitensHOCTE JI. [actepa. Mccnenosanns P. Koxa B oGiactn MeanimHCKO# MUKpoOHoiorun. HayuHsle Mccie10BaHus 0T€YeCTBEHHBIX MUKPOOH0oro. COBpeMEHHBIH MEPHOT

2. Ilpenmer u 3a1aun MUKpoOrosiorni. OCHOBHBIE HAalPABJICHUS PA3BUTHSI COBPEMEHHOI MUKPOOHOIIOTHH.
3. TlpokaprOTHBIE U SYKapHOTHBIE MUKPOOPTaHU3Mbl, OCHOBHBIE pa3ninuust. OTIMYHUTETbHBIE OCOOCHHOCTH apXeu.

C’I‘pOGHI/Ie, XHMHYECKHUI COCTaB U q)yHKIII/II/I KOMIIOHCHTOB HpOKapHOTHOﬁ KJICTKH. HI/ITOHJ’IaSMa. PubocoMel. BHyTpI/IL[I/ITOHJ'Ia3MaTI/I‘JCCKI/I€ BKIIIOUCH U4

6. 'enernyeckuii anmapat npokapuot. Hykineonn. [Tnasmuasl. Murpupyoniye reHeTHIecKre 3J1eMEeHTHI (TPaHCIIO30Hb, |S-351eMeHTsI).
7. llutoruiazmaTtudeckas MeMOpaHa MPOKapUOT, XUMHUECKHH COCTaB, CTPYKTYpa, pyHKnnu. MexaHu3Mbl MEMOPaHHOTO TPaHCIIOPTA.




8. Knerounas cTteHka mpokaproT. XHMAYECKHH COCTaB M CTPYKTypa KICTOYHOW CTEHKH IPaMIIOJIOKHUTEIBHBIX F TPaMOTPUIIATEeIbHBIX OakTepuil. KileTouHbIe CTeHKH
apxeOaxrepuii. [IpokapnoTs! 6e3 keTouHbIX cTeHOK. OOpa3oBanue L-popm, cdhepornos, mporomiactoB. @yHKIMU KIETOYHOH CTEHKH NPOKAPHOT.
9. Kanicysibl, CIM3UCTBIE CIOM U YeXJIbl. XUMHYECKHUH COCTaB, CTPYKTYpa, GYHKIHH.

10. Kryrukoseblii anmapat 6akrepuii. CTpoeHHe, XUMUYECKUH COCTaB, PacloIoKeHHE KI'yTUKOB. MeXaHu3M JABMKEHHsI. MUKPOBOPCUHKH: OOBIKHOBEHHbIE MM, F-muiy.
XuMHIUYEeCKuil cOCTaB, CTpOeHHE, (yHKINH.

11. OcHOBHBIE THITHI IBMKEHUS IPOKAPHOT. TaKCHUCH y TIPOKAPHOT.
12. Mopodonormuecku auddepeHnnpoBaHHbIE KISTKH MPOKAPHOT. DHAOCIIOPHI, IIUCTHI, aKHHETHI, SK30CTIOpbI, L-opmel. ['opMoTroHHH, 6a€OIICTHL, TETEPOIHCTH, OaKTEPOUIHI.
13. PazmHuoxenue Oakrepuii. CriocoOsI pa3MHOKeHH. Da3pl aMuTO3A.

14.  Poct KJICTOK ¥ POCT HOMyJIALMH OaKTepuid. DKCIIOHCHINAIBHBIN pOCT U BpeMs rerepanun. Poct Gakrepnii B mepuoaudeckoil Kyabrype. Kpras pocta nepuoandaeckon
KynbTypsl. Passl pocta. [Tapamerpsl kprBoif pocta. CKOPOCTh SKCIIOHEHIIMAIFHOTO POCTa.

15. HenpepriBHOE Ky IbTHBHpOBaHKE. PocT OakTepmii B XeMocTare. 3aBUCHMOCTh CKOPOCTH pocTa OT KOHIIeHTpanuu cyocrpara. KpuBas HaceimeHus. Y paBHeHre MoHo.
16. OrHomenue npokapuot k O2. Tokcnueckue 3pdekTsl MOJIEKYIISIPHOTO KUCIOPOAa U €r0 MPOU3BOIHBIX M MEXAHU3MBI HX JIETOKCHKAIHH.

17. BuusHue TeMIepaTyphl Ha )KU3HEACATEILHOCTh MUKPOOPTaHU3MOB. TemmeparypHbiii uana3oH. [Icuxpodubl, Me30(uiIbl, TEPMOPHIIBI M X PACIPOCTPAHCHHE B IIPHPO/IE.
MexaHu3MBbI ICUXPO- ¥ TepModuianu. Vicronp3oBaHie BHICOKUX TEMIEPATyp Uil HHAKTHBAlMd MUKPOOPraHn3MoB. Mcronb30BaHue HU3KUX TEMIepaTyp Uil XpaHeHUs
MHKpPOOPIaHH3MOB.

18. Bimsinue pH cpesbl Ha XKHU3HEAEATEIBHOCTH MUKPOOPTaHU3MOB. ALIMAO(MHIBI, HEHTPO(UIIBI, anKano(uIbl, KX pacnpocTpaHeHue B npupozae. Mexanusmsl pH-romeocrasa.

19. BuusiHMe nM3IydeHH HA MUKPOOPTaHU3MEL. BuanMerii cBeT. POTOCHHTETHYECKH aKTUBHAs paguanys. Bnusnue nadpakpacHoro, yapTpadHoIeTOBOI0, HOHU3UPYIOIIETO
W3JTy4eHUS] HA MUKPOOPTaHu3Mbl. MeXaHNU3MBbl palioyCTOHYUBOCTH. [lelicTBHe yiIbTpa3ByKa Ha MUKPOOHBIE KIIETKH.

20. BimsiHMEe THAPOCTATHYECKOTO AaBIEHH Ha MUKpoopraHu3Mbl. O6nuraTaeie 6apoduinbel n 6apoToiepaHTHbIE OakTepiH. MeXaHU3Mbl YCTOHYMBOCTH K BEICOKOMY AaBJICHHIO.
21. BojHasi akTUBHOCTb M MUKPOOPTaHH3MBI.

22. XuMuuyecKuii cOCTaB MPOKAPUOTHOH KIETKH. MICTOUHUKYM OMOTEHHBIX JIeMEHTOB. [InimeBsle moTpeOHOCTH NpoKaproT. MIcTouHNKH yrireposna. ABTOTPO(dEI U reTepoTpodb.
Canpo¢wuts! n napazutsl. Onurorpodsl 1 KonuoTpodsl. McTounuku asora, cepsl, pocdopa. Heobxonnmocts noHoB MeTamioB. [lorpebHocTH B akTopax pocra. AykcoTphsl 1
MPOTOTPORHI.

23.  Tumsl 3HEPreTHYECKOTO ¥ KOHCTPYKTUBHOT'O MeTaboam3Ma mpokapuot. ®ototpodus n xemorpodus. Jlutorpodus u opranorpodpus. ABrorpodus u rereporpodus. Criocodst
CylecTBOBaHMs pokapuoT (8 Tumos). O6nHUraTHeIl U (haKyIbTaTHBHBIN THI MeTA00IHN3MA.

24.  TlpuHLMI OPUTOTOBJICHUS MUTATENbHBIX cpell. THUIbI cpell, UCTIONb3yeMbIe ISl KyJIbTHBUPOBAHUS MUKPOOPTaHMU3MOB. Y CIIOBUS KYJIbTHBUPOBAaHUSI MUKPOOPT aHU3MOB.
KynsTHBHpoBanue Me30(MILHBIX, TEPMODHILHBIX, HICHXPO(UILHBIX, a9pOOHBIX, aHAIPOOHBIX, (POTOCHHTE3UPYIOIINX MUKPOOPraHU3MOB. [1oBepXHOCTHOE U TITyOHHHOE
BBIPAIIBAHUE.

25. O6mas xapakTepucTika oposkenuil. CoOpaxruBaeMbIe M HECOPaKUBACMBIC COCTUHEHNS.

26. TomodepMeHTATHBHOEC MOJIOYHOKHCIIOE OposkeHue. bruoxumust mporiecca. XapakTepuCTHKA TOMOGEPMEHTATHBHBIX MOJIOYHOKHUCIIBIX OAKTEPHUH, paciip OCTPaHEHHE U POJIb B
prupoJa€c, UCTIOJIL30BAHUE B I'II/IL[IGBOI\/’I IIPOMBIIIJICHHOCTH.

27. CnuproBoe Opoxenne. O0pa3oBanue dTaHoa apoxoxkamu. OtHomeHue apoxokeit k 02. «Dddexr [Tactepay. XapakTepucTUKa APOXKOKEH, MPOMBIILJICHHOE UCTIOIb30BaHME.
O6pazoBaHue 3TaHONIA OAKTEPUSIMU.

28. MacnsHokucioe opoxenne. Xapakrepuctuka o6akrepuii p. Clostridium. Caxaponuridyeckue, MpOTEOTUTHYESCKUE, TyPUHOIUTHYECKUE KIOCTPHANU. PacnpocTpaHeHue u
3HaYCHME KJIOCTPUIUEB B IpHpoJe. [IpakTnueckoe NCIoIb30BaHuE.

29. TerepodepMeHTATHBHOE MOJIOYHOKHCIIOE OpoXKeHHe. XapaKTepUCTHKA reTepoepMEHTATHBHBIX MOJIOYHOKHUCIIBIX OAKTEpHid, paclpoCcTpaHEeHHE W POJIb B IPUPO/IE,
UCIIOJIb30BaHKE B MTUILEBOI IPOMBIIUICHHOCTH.

30. baxrepuanbHblii porocuHTe3. OKCUreHHBIE M aHOKCHT€HHBbIE poToTpodHbIe OakTepry. [IMrMeHTH aHOKCUT€HHBIX (POTOTPO(DHBIX OakTepuil. MexaHH3M aHOKCHUI€HHOTO
(doTtocunTesa. DoTocHHTETHUECKHH anmapar. [[ukmndeckuii 1 HEIMUKIMYECKUN My TH TIepeIadn dJICKTPOHOB. XapaKTePUCTHKA aHOKCUTEHHBIX (POTOTPODHBIX OaKTepuit
(mypnypHbIe, 3eneHble OakTepun). VX pactipocTpaHeHue u poiib B pupo/ie. Vcronb30BaHue CBETOBON SHEPTUH raI00aKTEPHUSIMH.




31.  A»spobHoe nprxanue. JlpIxaTenpHBIE IEMH MPOKAPHOT, UX OPraHU3aIs U (YHKINOHHPOBAHKE. | pynIbl a3pOOHBIX XeMOOPTaHTPOGHBIX OaKTepHii (MeTaHOTPODEI 1
METHIIOTPO]BI, YKCYCHOKHCIIbIE, aMMOHH(UIMPYIOLIHE U LEIUII0I030pa3pymaoniue 0aKTepun).
32. XemocuHre3. JlpIxaTenpHble LENH XeMOJIUTOTPO(GHBIX POKapUOT. ['pynIibl XeMOIUTOTPO(HBIX MPOKAPHOT (HUTPUUIIMPYIOIINE, THOHOBBIE, BOAOPOIHEIE OAKTEPHH,
xKeJe300aKTeprH, KapOOKCHI00aKTepUH).
33. AnaspoOHoe npixanue. HurpaTHoe, cynbdarHoe, cepHOe, KapOOHATHOE, «OKEJIE3HOE» JbIXaHue. XapaKTepHUCTHKa IPOKAPHOT, OCYIIECTBIBIIONINX aHadPOOHOE JIbIXaHHUE.
34. Tlytn ycBOGHUS YTIEKUCIOTH (POTOCHHTEIUPYIOUIIMHE 3yOaKTepHsAMH (ITMKIT ApHOHA, KT KanbBrHA). ACCHMIISALNS YTIACKUCIOTH TeTepOTPO(MHBIMHU MIPOKAPHOTAMH.
PubynozomoHodochaTHBINH 1 CEpHHOBHII HUKIIBI ACCUMIULAINH (hOpMaNbIeTHAa Y METHIOTPOGHBIX OakTepuii. crons3oBanne C2-cyOCcTpaToB U APYTHX OPTaHMYECKUX
COEIMHEHUI.
35. YcBoeHune coeqMHEeHUH a30Ta. ACCUMIISIIMOHHAs HUTpaTpeaykuus. Gukcaius MoJeKyIsipHOTro a3ota. CBOOOIHOKUBYIIME U CUMOMOTHYECKUE a30T(PUKCATOPHI.
36. AcCCUMHIIAIMOHHAS CYIb(aTpeIyKIHs.
37. CuHTe3 OCHOBHBIX OMOIOIMMEPOB: HYKIEHHOBBIX KUCIIOT, OEJIKOB, JIMITUIOB, YIJICBOIOB, APYTUX BAKHEUIINX COETMHEHHH MUKPOOHOW KIIETKH.
38. AHTHOMOTHUKH, CUHTE3, KTacCU(UKALIUS 110 MPOUCXOKACHHIO, XUMHYECKOH CTPYKTYpe, MEXaHU3MaM JICUCTBHSI.
39. Perynsuus metaboinn3Ma y MpoOKapHoT.
40. TlonoxxeHue MPOKAPHOT CPEU IPYTUX OpraHu3MoB. TpexgoMeHHas cucrema xuBbix oprann3MoB K. Bése: momen Bacteria, nomen Archaea, nomen Eucarya. JIBe oCHOBHbIE
9BOJIIOLIMOHHbIE JIMHUK TIPOKApuoT: qoMeH Archaea u nomen Bacteria.
41. Cuctemaruka rnpokapuoT. Pa3zensl cuctemaTuku npokapuot. Homenknarypa. MexayHapoJHbIl KoJeKC HOMEHKIATYphbl Oaktepuil. TakconoMuueckue kareropuu. [lonstus
«IITaMM», «KIIOH», «KyJIbTypa», «BapuaHT». Konnenus Buna y 6akrepuii. @unoreHernyeckas 1 HCKyCCTBEHHAS KJIaCCU(PHUKALUS TPOKAPHOT.
42.  Onpenenurenn 6aktepuid. [[pHHIMIBI CHCTEMATH3aLUU TPOKAPUOT B onpeaenurelne 6akrepuit bepmxu (1991). CouetaHue reHOTHITHYECKOTO U PEHOTUINYECKOTO MOIX0I0B K
KIaccupuKanuu nmpokapuot B PykoBoncte bepmku mo cucremarnueckoii 6akrepuonoruu (Bergey’sManual of Systematic Bacteriology), 2001-2007 rr.
43. Upnentnduxanus 6akrepuii. Mopdonormyeckne, THHKTOPHAIBHbIE, KYJIbTYpaJbHbIE, (PH3HOJIOr0-0HOXUMHYECKHE, CEPOIOTHUECKHe Tpr3Haku. CucremMarika OakTepuii Ha
OcHOBe rereTndeckoro pojcraa. 16S p-PHK — cucrema nnentudukanmu. Vicrons3oBaHre XeMOTaKCOHOMUYECKHUX NTPU3HAKOB ISt naeHTHGUKannu. Mnenrudukanys
HEKYJIbTHBHPYEMBIX MUKPOOPTaHH3MOB.
44. ITomen Archaea. ®uaym Al. Crenarchaeota.
45. ®dunym All. Euryarchaeota. Kimaccer Methanobacteria, Methanococci, Methanopyri, Methanomicrobia.
46. ®unym All. Euryarchaeota. Knacc Halobacteria.
47. ®unym All. Kiacec Thermoplasmata
48. dumym All. Kiace Thermococci. Kimacc Archaeoglobi.
49. ®unym AllL. Nanoarchaeota. ®unym AIV. Korarchaeota. ®uny AV. Thaumarchaeota.
50. omen Bacteria. ®unym B1. Aquificae. ®unym B2. Thermotoga. ®unym B3. Thermodesulfobacteria.
51. ®unym B4. Deinococcus — Thermus. @urym BS. dunym Chrysiogenetes.
52. ®unym B6. Chloroflexi.
53. ®unym B7. Thermomicrobia.
54. ®dunym B8. Nitrospirae.
55. ®unym B9. Deferribacteres.
56. ®uym B10. Cyanobacteria.
57. ®unym B11. Chlorobi.
58. ®unym B12. Proteobacteria.
59. ®unym B13. Firmicutes.
60. ®unym B14. Actinobacteria.
61. ®unym B15. Planctomycetes.




62. ®unym B16. Chlamydiae.

63. ®unym B17. Spirochaetes.

64. ®unym B18. Fibrobacteres. ®umym B19. Acidobacteria.

65. ®unym B20. Bacteroidetes. ®dunym B21. Fusobacteria.

66. ®umym B22. Verrucomicrobia. ®umym B23. Dictyoglomi.

Il'enotun u penoTwn. HacnencTBeHHas n HeHaCIeACTBEHHAsI HN3MEHUMBOCTE. MyTaIlOHHAS IPHUPOAa H3MEHINBOCTH. YacToTa i THIIEI MyTaruii. CIOHTaHHBIA U
WHIYIIMPOBAaHHBIA MyTareHe3sl. [[puMeHeHne MyTaHTOB MUKPOOPTaHI3MOB B HAYYHBIX HCCIEAOBAHUAX M B IPAKTUIECKUX LENAX.

79. PexkoMOMHAIIMK TEHETHYECKOTO MaTepHaia y MpoKapuoT. TparchopManys, TpaHCIyKIus, KOHBIOTAIIHS.

80. Henacnemyemblie n3MeHEeHHsI CBOUCTB OakTepuii. Mopdosoruueckiue 1 OMOXUMHYCCKIE MOTU(pHKAIMU. JJuccoIralus MUKPOOPTraHU3MOB.

81. Yuactie MUKpOOPraHU3MOB B KPyTOBOPOTE YIJIEPOAa, a30Ta, CEPHI.

B3anMooTHOIIEHHS MEKPOOPTaHU3MOB MEX Ty c000ii n ¢ apyrumu oprann3MamMu. CHUMOHO03bI, MyTyaIn3M, KOMMEHCAIN3M, METabno3, MapasuTu3M | Ap. Tumst
B3aMMOOTHOIICHNH MUKPOOPTaHU3MOB C PACTCHUSIMHU M )KUBOTHBIMH. HopMmanbHast MEKpo(Iopa 4eloBeKa U €€ poiib. Y CIOBHO-TIATOT€HHBIE M ATOTCHHBIE MUKPOOPTaHM3MBI.
MHUKpOCKONTNYECKHE METOIBI H3yUeHNSI MUKPOOPraHn3MoB. CBETOBO MUKPOCKOII. Y CTPOHCTBO, IPUHIMI pabOTHL. Y BEINUEHHE, pa3peraronias crocooHocTs. Pa3oBo-
KOHTPACTHasI U JIFOMUHECIIEHTHAs MUKPOCKONIHA. DJIEKTPOHHAsI MUKpockonws. [IpocBeunBaromast n CKaHUPYIOIas JEKTPOHHAss MUKpocKomnus. [TonroroBka 00pa3nos s
HIICKTPOHHON MUKPOCKOIINH. YIIBTPATOHKUE CPE3bl. METOIBI SNIEKTPOHHON MUKPOCKOIINH, OCHOBaHHBIC HA MTOJYICHIH MEXaHNUECKHUX PEIUIHK: «3aMOPaXNBaHNE — CKAJIbIBAHUE» 1
«3aMOpPaXXMBaHUE — TPABJICHHUEY.

84. Yucrele 1 cMeIaHHbIE KyJIbTypbl MUKpOOPraHn3MoB. HakonuTenpHble KynbTypbl. [IpHHINIT 371eKTHBHOCTH. MeTOo bl TIOJTydeHHUS YUCTHIX KYJIbTYP.

Mertossl onpesienieHns uncia oakrepuil n 0akTepuanbHON Macchl. IIpsMble M KOCBEHHBIE METO/IbI KOJMYECTBEHHOTO yUeTa MUKpOOpraHu3MoB. Onpeenenne 61omMacchl
B3BemMBaHueM. OrpeaeneHne KOJMYecTBa KJIETOK 1 OHoMacchl He(heIOMETPHIECKUM METOIOM.

86. [TousiTus «cTepuin3anusy, «ae3nHdekuus». MeToapl cTepuiIn3alny, UCTIOIb3yeMble B MUKPOOHOJIOTNYEeCKON NPaKTHKE.

Hcnons30BaHie MUKPOOPTaHN3MOB B OMOTEXHOJIOTHH, OMOTHAPOMETAILTY prut, Onopemennanuy. bakrepnanbaple OnonecTuiyapl, Onoy100peHHs, MUKPOOHAs Y THITH3aIUs
TBO u npyrux orxonos. Mcrnonp30BaHre MUKPOOPTaHU3MOB B 3/[paBOOXPAHEHUH.

88. MeTopI M IPUHIUITEI IPOBEAEHHS CAHUTAPHO-MUKPOOHOIIOTHUECKHUX HUCCIIeJOBaHUH 00beKTOB BHEeIIHeH cpesbl. [ pymmsr CIIM.

[TraHUpyeMBIi oOpa3oBaTenpHBIA  pe3ynbTaT |[[HUIOBEIC KOHTPOJBbHBIE 3amaHus ©  crocod [KpHuTepuu ONeHHBaHUS U IIKalla OI[CHUBAHUS
(KOMITETEeHITUS, THAUKATOP) MPOBEACHUS IPOMEKYTOTHON aTTECTAIIHA

(2-3 npumepa 3axaHmuii)
OIIK-1.1: T[IpumeHsieT 3HaHWE TEOPETUYECKUX OCHOB |[€CThI: [MpaBunbpHO BEIOpaH BapuaHT oTBeTa — 1 6amt Tect
MHUKpPOOHOJIOTHH, BUPYCOJIOTHH, OOTAaHUKHU U 30070ruu st |1. Ctadmnokokku — mopdosiorndeckas popma 6aktepuii, [u3 30 3amanuid,
M3ydeHUs] KU3HH W CBOHCTB JKHBBIX OOBEKTOB, WX [IPH KOTOPOIt 0-19 GamnoB — «HeypoBiIeTBOpUTENLHO» 20-24
MACHTU(GHUKAINN ¥ KyJIbTHBUPOBAHUS a) JleNieHne KJIETOK MPOMCXOAWT B TpeX B3aMMHO [0aijia — «yIOBJIETBOPHUTENHHO» 25-29 Gaiios
OITK-1.2: [Mpumensier  3HaHHE OMOJIOrMYECKOT0 [IEPIEHIUKYIISIPHBIX INIOCKOCTSX C 00pa30BaHUEM ITAKETOB |— «XOPOIIO»
pazHOOOpasust W €ro pojaM Kak Beaymiero (akropa (TIOKOB) M3 8 M OOJIBIIETO YKCIa 0codei 30 0aMIOB — «OTIUTHOY
YCTOWYMBOCTH KMBBIX CHCTEM M Ouocdepbl sl aHaIu3a 0) mesieHHe KJIETOK NMPOMCXOAUT B IBYX B3aMMHO
B3aUMOJICHCTBUI OpPraHW3MOB Pa3JIMUHBIX BHJOB JPYT C | HEPIEHAMKYISPHBIX IIOCKOCTIX ¢ 00pa30BaHUEM TETPaL
JIPYTOM H CO Cpelloi 0OuTaHus B) ZieJIEHUE KIETOK IPOUCXOANUT B HECKOIBKHX TIOCKOCTSIX

¢ oOpazoBaHHeM 0OBEMHBIX HETIPAaBUIHHOM

bopmbI croTUTeHUH

') AeleHHe KJIETOK IPOMCXOIMT B OJHOHM IUIOCKOCTH C

0Opa30BaHNEM IETI0YEK PA3ITUIHON AITMHBI




2. BrumroueHUsIMHA OaKTEPUATbHON KIICTKH MPHHSITO
HAa3bIBaTh
a) 3amacHbIe
KapOOKCHCOMBI
0) TPOAYKTHl KJIECTOYHOTO MeTaboiamu3Ma, MeMOpaHHbIC
CTPYKTYPBI €O CrieU(pUuIeCKUMH (YHKIHIMH
B) XJIOPOCOMBI, [a30BbIC BAKYOITH, [IHAHO(UIIMHOBEIC 3epHA
[) OTJIOXKEHHS Cepbl, T[paHyJie3bl, JHUMUAHBIC |
nonugochaTHble TPaHYJIbI

3. K mnokosimumess ¢dopmam  Mopdosoruyecku
I GepeHINPOBAHHBIX KJIETOK IPOKAPHOT OTHOCST
Q) SHIOCIOPBI, SK30CIIOPHI, LIUCTHI, FTOPMOTOHHH,
0) 9HIOCTIOPBI, 3K30CHIOPEI, FETEPOLIMCTHI, OAKTEPOHIBI
B) DHAOCHOPHI, HSK30CIOPHI, IUCTHI, AKUHETHI T)
PHIOCIIOPBI, AKWHETHI, IIUCTHI, FETSPOLIHCTHI

MUTATCIIBHBIC  BCUICCTBA, XJIOPOCOMBEI,

[MoaroroBbTe pedepaTuBHOE COOOIEHUE, IPE3CHTALIUIO U
ITOKJIa IO OJTHOM M3 CIEAYIOIINX TEM:

1. Onpenenenve KUHETHYECKUX MApaMeTPOB POCTa
KyJbTYP MUKPOOPTaHU3MOB.

2. HakonuTenbHBIC, YUCTHIC, CMEIIAHHBIC KYIBTYPBI

MHKpPOOPTaHU3MOB.
3. YcnoBus KyJIbTUBHPOBAHHS MUKPOOPTaHU3MOB.
4. XapakTepucTHKa MHKPOOPTaHU3MOB,

UCTIONIB3YEMBIX B OPOIMIIBHOM ITPOM3BOACTBE

5. Hcnonb3oBaHme  MHUKPOOPTaHM3MOB  IpHU
MIPOU3BOJICTBE XJIeOOmpoaykToB. [IpOoM3BOACTBO MHBa |
BHH.

OpUrHHAIBHOCTH TEKCTa cocTaBisieT cBbilie /5% - 3 Gasna
OpuruHanbHOCTH TeKcTa coctabisiet 50-74 % - 2 6amna
OpUrHHaNBHOCTH TEKCTa cocTabisieT 25-49 % - 1

Oan

OpUTrHHAIBHOCTh TEKcTa cocTaBiusier MeHee 25% - 0
0asioB

BbironHeH aieKBaTHBII OTOOP HCTOYHUKOB U JINTEPATYPEI
IO TeMe, IIPUBJICUYEHHI JIM HanboJiee N3BECTHBIE PabOTHI 110
remMe HccieloBaHus (B T.4. MyOJIMKAMK IMOCIEAHUX JIET,
BapyOexxHast auTeparypa) — 2 bania

Pedepat ommpaercs Ha ydeOHYyIO JUTEpaTypy W/ WU
lycTapeBmme n3nanHust — 1 6amr

OTpakeHHe B IUTaHE KITIOYEBBIX aCIIEKTOB TEMBI — 2 Oaa;
@DparMeHTapHOE OTPaKEHHE KIIFOUYEBBIX aACIEKTOB TEMBI —
1 6amn;

[MosHOE COOTBETCTBUE COJAEPIKAHUS TeMe M IUJIaHy
pedepara — 2 Gasuia;




YacTH4YHOE COOTBETCTBHE CO/IEPKAHUS TEME H ITUIaHy
pedepata — 1 Oamna;

Bce npezncraBieHHbIe BEIBOABI 000CHOBAHbI — 2 Oasuia;
IAPryMEHTHpPOBaHa TOJIBKO YacTh BHIBOJIOB — 1 Oaju.
BepHO 0OpMIIEHBI CCBUIKM Ha HCHOJIb3YEMYIO JINTEPATYPY
— 1 6asn

CormocTaBineHNE Pa3TUIHBIX TOUEK 3PEHHS 110 OHOMY
Bompocy (mpobieme) — 1 Garmna;

Co0roieHb! IpaBuiIa opgorpadudeckoi,
YHKTYallMOHHOW, CTUIMCTHYCCKOM KyIbTYphl — 1 0asw;
CobmroneHs! TpeboBaHusa kK 00BEMY pedeparta — 1 Oam.
15 6amnoB — otiuaHo 10-14

0aJUTOB — XOPOIIO

5-9 6amioB — yaoBiaeTBopuTenbHo 0-4

Oasa - HeyZIOBJIETBOPUTEIBHO

OI1K-1.3: IIpumensier METO/IbI HaOJII0ICHN S,
naeHTHUKALNY, KilacCu(DUKAIMU, BOCIPOM3BOACTBA H
KyJIbTHBUPOBAHUS JKUBBIX OOBEKTOB B IPUPOIHBIX H
11abOPaTOPHBIX YCIOBUIX

OIIK-8.1: Brmoxaser coop, 00paboTKy u
CHCTEeMaTH3al{IoO MI0JIeBOH M JabopaTopHON MH(pOPMAIN
Ul OCYIECTBIICHHS ITPO(ECCHOHANBHON AeATeIbHOCTH,
QHAJM3HMPYET TOJTyUYeHHBIE PE3YJIbTaThI

OIIK-8.2: PaboTaeT ¢ OCHOBHBIMH THIIAMH COBPEMEHHOTO
PKCIEIUIIMOHHOTO U JIAOOPaTOPHOTO 00O0PYAOBaHMS IS
ocyiecTBIeHHs TIPOGECCHOHANIBHOM A TeIbHOCTH

1. TIlpuroToBuTh  cpenbl  Juii  IIOJYyYEHUs
HAaKOIMTEJbHBIX KYJbTYp adpoOHBIX U aHa’pOOHBIX
CBOOOTHOXKHMBYIIHX a30TQPHUKCHPYIOUINX OaKTepUit.

2. [omyuuts HaKONUTEIbHY IO KyJIbTYpY
KapTo(eTbHO MaTouKH.

3. IIpocMOTpeTh MOCEBEI, CleNaHHbIe Ha MPOLLIOM
3aHaTHd. OOpaTHTh BHHMaHUE Ha XapakTep pocTa

KyJIBTYpBl Ha CKOLIEHHOM M mpsimoM MIIA u B wamke
Iletpu.
4. W3 T1ONy4YeHHBIX KyJbTYyp IPHUTOTOBHUTH

npenaparbl, IPOMUKPOCKONIMPOBATH U 3apHUCOBATh

Cpena TIpUTOTOBJIEHAa BEPHO, KyJbTypa IIOJyuyeHa
KayeCTBEHHAs, IMpemapaTsl  CAeNaHbl  KadeCTBEHHO,
[PUCYHKH CJieNTaHbl BEPHO — OTIINYHO

Cpena TpHUTOTOBJIIEHA HE COBCEM BEpHO, KyJbTypa

MOJTy4eHa HE COBCEM KaueCTBEHHAs, NperapaThl ClIeJIaHbl
HE COBCEM Ka4yeCTBEHHO, PHCYHKH CHENIaHbl HE COBCEM
BEPHO — XOPOIIO

Cpena  HpUTOTOBIEHA € OMMOKaMH,  KyJbTypa
HI3KOKaueCTBEHHaS, npenapaTs CIeJIaHBI
HEKA4eCTBEHHO, PHCYHKH CIENaHbl C OmHNOKaMH -
[YIOBJIETBOPUTEIHHO

Cpema HE MPUTOTOBIEHA, KyJIbTypa HeE
MpernapaTsl He CIeTaHbl, PUCYHKH HE CeIaHbl —
[HEYIOBJICTBOPUTEIIEHO

MOJTy4eHa,




MPUJIOKEHHUE 2.

8. METOAUNYECKHUE YKA3AHUSA VIS OBYYAIOIINXCS IO OCBOEHUIO JUCHIUITJINHBI
(MOYJIS)

Conep:xaHue IMCHUTIMHBI

Pa3gen 1. MukpoouoJiorus, ee 00beKThl 1 METOABI

Tema 1. [Ipeamert, 3anaun MukpoOuonoruu. Mctopusi BOSHUKHOBEHUS U pa3BUTHE MUKPOOHOoruu. OCHOBHBIC
HaTpaBJIEHUS COBPEMEHHON MUKPOOUOJIOTHH

[Tpenmer, 3a1a4 MUKPOOMOJIOTHH, €€ MECTO B COBPEMEHHOH OMOJI0THH. MUp MHUKPOOPTaHU3MOB, X Ba)KHEHILINE
cBOIiCTBa, O0IIME TPU3HAKK U pa3HOOOpa3ue. MHOrooOpasue crnoco0oB CyIecTBOBAaHHUS MUKPOOPTaHU3MOB. Poib
MUKPOOPTraHM3MOB B OHoc(epe, X y4acTHe B reTepoTpOGHOM IIPOLIECCE PA3I0KEeHUS U B OMOT€OXMMHUUECKHX
LIMKJIaX, B PErYJILMU ra30BOT0 COCTaBa aTMOC(EPHI, B CAMOOUYHIIICHUH BOJJOEMOB, B OYHCTKE OKPYIKAIOIIEH Cpebl
0T TOKCHYHBIX BEIIECTB, B ITOAEPKAHUH TUIOJOPOANS MTOYBBI, B 00Pa30BAHHIH ITOJIC3HBIX HCKOITAEMBbIX.

MicTopust BOSHUKHOBEHNUS U Pa3BUTHA MUKpoOnonoruu. OTKpeITHE MUKpOOpraHu3MoB A. BaH JleBenrykom. Hayunas
nesitenbHOCTE JI. Tlactepa. 3Hauenne padot P. Koxa mns pa3suTus MeaummHCKOH MuKkpoOuoorun. Passurue
oTedecTBeHHOI MuKpoOnonoruu. Haygansie uccnenopanus JI.C. Llenkosckoro, .M. Meuynnkosa, C.H.
Bunorpanckoro, JI.1. UBanosckoro, H.®. 'amanen, [1.B Hukmiackoit, JI.A. 3umsbepa, [.A. Hancona, B.JL.
Omensiackoro, b.JI. Mcauenko, B.H. lllanomuukosa, 3.B. EpmonbeBoi, E.B. Tananaesa u ap. CoBpeMeHHbIH 3Tan
[pa3BUTHSI MUKPOOHOJIOTHH. 3HAYEHUE MOJIEKYJIIPHO-TEHETUUECKUX U MOJIEKYJISIPHO-OMOJIOTMYECKUX
McceJ0BaHKi B pa3BUTUU MUKPOOHOJIOTHH U BUPYCOJIOTUH. [1epCrieKTHBBI pa3BUTHSI MUKPOOUOJIOTHH 1
Brpycosorud. OCHOBHbIE HAIIPaBJICHUS COBPEMEHHON MUKPOOHOIOrHH. MeauInHCKasl, CAaHUTapHas,
BeTeprHapHasi, IPOMBIIIUICHHAs], IOYBEHHAs, BOJAHAs, KOCMUUYECKask MUKPOOHUOJIOTHsI, FTEOMHKPOOHOIIOTHSI.
["eHeTHKa MUKPOOPTaHU3MOB, SKOJIOTHSI MUKPOOPTaHU3MOB, MOJIEKYJISIpHAs! KOJIOTHUSI.

Tema 2. MUKpPOCKOITMUECKUE METOIBI HCCIIeI0BAHUS MUKPOOPTaHU3MOB

MHKpOCKOITHUECKHIE METOIbI H3yUCHUSI MUKPOOPTraHn3MoB. CBETOBOI MHUKPOCKOII M €r0 Pa3HOBHIHOCTH:
TEeMHOTIONIbHAS, ()a30BO-KOHTPACTHAS M JIIOMUHECIIEHTHAS! MUKpOCKONHs. VccinenoBaHus )KUBBIX U
(uKcHpoBaHHBIX 00BEKTOB. [IpocThie 1 qudhepeHnnanbHbIe METOIBI OKpacku OakTepuil. DIEKTPOHHBIA MUKPOCKOIT
1 ero MpuMEeHeHNe B Mukpoounosnoruu. [IpocBednBaronuii (TpaHCMUCCHOHHBIHN) M CKAaHUPY IO MHKPOCKOIIBI.
[ToaroroBka OMOIOTMYECKUX 0OPA3LOB IS AIEKTPOHHONH MUKPOCKOIIMHU. Y IIBTPaTOHKHE cpe3bl. MeTopl
IIeKTPOHHON MUKPOCKOIIMH, OCHOBAHHBIE HA MOJYYCHUH MEXaHUIECKHUX PEIUTHK: «3aMOpakKHBaHUE —
CKaJbIBaHUE» U «3aMOpPAXKMBAHUE — TPABICHUEY.

Paznen 2. CTpyKTYpHO-PYHKIMOHAIbHAS XaAPAKTEPUCTUKA NPOKAPUOTHOH KieTku. Mopdosaornyeckas
i@ gepeHIPOBKA Yy IPOKAPHOT

Tema 3. Mopdonorudeckoe pazHooOpasue npokapuor. CTpyKTypa, XUMHUUECKHH COCTaB U (DYHKIIMU KOMIIOHEHTOB
poxaproTHOU KieTKH. Mopdonoruuecku andGepeHIMpOBaHHbIEe KIETKH MPOKAPHOT

CXOZICTBO M pa3iIMyuMe B OPTaHM3AIUH KIETOK DYKapHOT U MPOKapHoT. OTIHIUTENbHBIE 0COOEHHOCTH apXeil.
Pazmeps! mpokapuot. PazHooOpasue ¢popm kieTok npokaprot. KietouHble acconnanny mpoKapHoT.
Crniopoo6pasytommue 1 HecriopooOpasyromue 6aktepun. TuItsl criopoodpazoBanust. Tursl )xryrukosanus. CTpoeHue,
XMMHYECKHI cOCTaB U (QYHKIIMM KOMIIOHEHTOB KJIETKH.

Ilosepxnocmmuvbie knemouHnvle cmpykmypol. KileTouHast CTEeHKa TPOKapHoT. I paMIIoyIoKUTEIbHEIE,
rpaMOTpHLIATEIbHBIE M KUCIOTOYCTOHUMBBIE OakTepuu. CTpoeHHe, XUMUYECKHii COCTaB, (PYHKIINHU KJIETOYHBIX
CTEHOK I'PaMITOJIOXKHUTEIbHBIX M IPaMOTPHLATENbHBIX OakTepuii. KileTouHbIe CTEHKH apXei: ceBJOMYpPEHHOBBIE,
OEKOBBIE, TeTEPOIIOIICAXaPUAHBIE, TIINKONIPOTenHOBHIE. [IpokaproTsl 0e3 kieTouHbIx cTreHok. O6paszosanue L-
bopm, cheporioB, MPOTOIIACTOB.

Karicysl, CIM3UCTHIE CIOH U YeXJIBl. XUMUYECKHUH COCTaB CTPYKTypa U QyHKINH. MukpoBopcHHKH. [1nm
(umOpum). F-iunmu. KietouHsle BEIPOCTBI: MPOCTEKH, TH(BI, LIHITHI.

ITodsusicnocmy baxmepuanbhblx Kiemok. JKryTuku npokapruoT. OcoO€HHOCTH CTpOEHHs 0a3ILHOTO Tela y
rpaMITOJIOKUTEIBHBIX U IPaMOTPUIIATENbHBIX OakTepuil. MexaHU3M JBIDKEHUS TPOKApHOT, UMEIOIINX K'Y THKH.
/IBIKEHHE B )KUJIKUX cpenax (IU1aBaHKe), IBH)KEHHE 110 THITy poeHus. [IBmkenue ciimpoxer. [loarsrusaronmi Tun
NBIDKEHNS. J[BUKEHME 10 TUITYy CKOJIBbXKEHHUs. J[BUKeHNe, OCHOBAaHHOE HA aKTHHE. TaKCHUCHI.

AHTUT€HHBIE CBOIICTBA OBEPXHOCTHBIX CTPYKTYP NPOKApPHUOT.

[/ [umonnasmamuyeckue Kiemounsie cmpykmypsi. Komnonnnas ¢gasza MUTOIUIA3MBI U CTPYKTYPHBIE 3JIEMEHTHI.
["eneTmueckuii anmapar mpokapuoT. Hykneons (6akrepuanpHas xpomocoma). Baexpomocomusie monexynst JJHK.
[Tra3smuasl. PerynstopHsie 1 Kogupyonye GyHKIUN TIa3MuA. MUTPUPYIOIINE TeHeTUIECKHE SJIEMEHTHI.
MHCepumoHHbIe TocheaoBaTeabHOCTH (IS-3mementsr). Tpancno3onsl (Tn-3meMeHTHI).

PrO0COMBI MPOKAPHOT: COCTaB, CTpOoeHHE, PyHKIMH. Pasnnuns ppdocoM 3yKapHoT U MPOKapHOT.
BHyTpHUIHTONIa3MaTHYECKUE BKIIOUEHHS. 3allacHbIe BENIeCTBA: OIMCaXapy bl (TIIMKOTeH, KpaxMal, TpaHyesa),
T B! (TpaHyJIIBl TOJIH- ~OKCUMACIITHON KUCIIOTHI), TOMUIENTHABI (IIHaHO(QUIIMHOBEIE TPAaHYJIBI
nuanoOakTepuii), monudocdaTs! (BOJIOTHHOBBIE 3epHA), JIleMeHTapHas cepa. CTPYKTypbI (BKIIOUCHHS ), IMEIOIIIHE
(hYHKIIMOHAIBHOE 1 IPUCTIOCOOUTENbHOE 3HAYEHNE: KAPOOKCHCOMBI, a9POCOMBI, MATHETOCOMBI, XJIOPOCOMBI




3eJIeHBIX OakTepuii, GpukoOMIMCOMBI IHaHoOakTepuii. [Tapacnopansusie Bkiouenus Bacillus thuringiensis —
OelKoBbIE TOKCHHBI, 00Iamaronne n30MpaTeIbHON CrIenu(UIHOCTRIO ACHCTBHS MPOTHB HACEKOMBIX OTPSIOB
Lepidoptera, Coleoptera, Diptera .

HuTorrazmMaTudeckas MeMOpaHa, 0COOEHHOCTH €€ COCTaBa, CTPYKTYPHI M PYHKINH y mpokapuoT. OcobeHHOCTH
meMOpaH apxeil. [Tonstue o nomudyHkuuoHaIBHOCTH MeMOpaH. OcCOOEHHOCTH TPaHCIIOPTa BELIECTB y MPOKAPHOT U
MEXaHU3MBbI, 00eCTIeUnBaroIie OOMEH BEIIECTB C OKpYsKarolel cpenoi. Jlokanmusanus JpIXxaTeabHbIX 1
(hOTOCHHTETHYECKHUX LENIEH TPAHCIIOPTA HIICKTPOHOB.

BHyTpunuroniazmarnieckiue MeMOopaHsl IpokapuoT. POTOCHHTETHYECKHE MEMOPaHBI (BE3UKYJIbI, JTAMEILIbL,
THJIaKOU/bl). BHyTpUIMTOIIIa3MaTHYECKHUE MEMOPaHbl XeMOTPO(HBIX OaKTepuil.

Henenue xnemxu u cnocobu pasmnodicenus dbakmepuii. bunaprnoe nenenue. ®a3pl amurosa. Pernnukanus
OaxrepuansHoit IHK, cerperamms mykieomnna. LlutoknHes n ¢asza pacxokaeHHs MOYepHUX KiIeTOK. [loukoBaHue
Oaxtepwmii, Kak BapHaHT OMHapHOTO AeneHus. MHOXecTBeHHOe AeneHne. KieTounsle MUKIB mpoKapuoT (Oamu,
MPOCTEKOOaKTepHid, MUKCOOAKTEpHIA).

Mopdoomnormaeckn quddepeHIpoBaHHbIe KIETKH MpokapuoT. [Tokosmmecs popmsl. L{ucTel, aknHETHI
IMaHOOAKTEpHii, IK30CTIOPBI OAKTEPHIA, 9K30- U SHAOCIOPHI AKTHHOMHUIIETOB, 3HAOCIIOPHI IPAMITOJIOKHUTEILHBIX
Oakrepuii. 3aKOHOMEPHOCTH (POPMUPOBAHKS PHIOCIIOP, CTPOCHHUE, XUMUUECKHI cOCTaB. Y CTOWYNBOCTH CIIOP K
9KCTPEMAJIbHBIM BO3ﬂeﬁCTBHHM, TIPOAOJDKUTCIIBHOCTD KU3HU CIIOP. OGpaSOBaHI/Ie CIICHHUAIU3UPOBAHHBIX KIIETOK
(reTepouMcThl MaHOOAKTEPUH, OaKTEPOUAbI KIyOCHBKOBBIX OaKTepuil), CiIyKalux Ui GUKCaIN

MOJIEKYJISIpHOTO a30Ta. Mopdonorndecku auddhepeHINPOBaHHbBIE KICTKH, CITy>KaIlne IS Pa3MHOXEHUS (TOPMOTOHUH
1 0acoUCTHI THAaHOOAKTEPHIA).

Pasnea 3. Poct U KyJIbTHUBHPOBaHHE MUKPOOPTaHU3MOB

Tema 4. Poct GakTepuii B IEpUOAMYECKON U HEMPEPHIBHON KYJIBTYpE

Poct knerox u poct nomynsanuil. CéaraHCUPOBaHHBIN U HecOATaHCUPOBAHHBINA POCT. DKCIOHEHIIUANBHEIN POCT U
BpeMsi reHepanuu. Poct 6akrepuii B nepuoanueckoii KynbType. Kpusast pocra nepuoaudeckoii Kynbtypsl. dassl pocTa.
[TapameTpsl KpHBO# pocTa: yenbHAas CKOPOCTh POCTA, BBIXOJ OMOMacchl. MeTopl OnpeaeNieHns] Yrcia

Gaktepuii n GakTepraNbHOI Macchl. [IpsiMbIe 1 KOCBEHHBIE METO/IbI KOJTMYECTBEHHOTO y4eTa MHKPOOPTaHN3MOB.
Omnpenenenne 6momaccsl B3BenmBaHueM. OnpeeneHne KoJINIecTBa KISTOK B OnoMacchl HehemoMeTpuIecKuM
METOJIOM.

Pocr GakTepuii B HenmpepsIBHOH KynbType. PocT B xeMocTare. 3aBUCHMOCTD CKOPOCTH POCTA OT KOHIICHTPAINU
cyocrpata. Kpusas Haceimenus. YpasHenne MoHo. 3HaueHHE METO/1a HEMPEPBIBHOTO KyJIBTHBUPOBAHUS IS
N3Yy4YCHUA CBOMCTB MUKPOOPraHu3MOB U UCIIOJIB30BAHUE €T'0 B IPOMBIIIIJICHHOCTHU

Tema 5. KynpTuBHpOBaHHE MUKPOOPTaHU3MOB

BI)IZ[CJ'IeHI/Ie 1 KYJIbTUBUPOBAHUE MUKPOOPTAHU3MOB. DJeKTUBHBIE METOABI KYJIbTUBUPOBAHUS. HaKOHI/ITeHLHBIe,
YHCTBIE, CMEIIAHHBIE KYJIbTYypPbl MUKPOOPTaHN3MOB. MeTO bl TIOJTyYEHHUS YUCTHIX KYJIbTYP M X 3HaYCHHE.
OCHOBHBIE THIIBI CPEJ, UCTIONb3YEMbIE ISl KYJIbTHBUPOBAHUSI MUKPOOPTaHU3MOB. Y CIIOBUS KyJIBTHBUPOBAHUS
MHUKpPOOpraHu3MoB. KypTuBHpoBaHHe Me30(QHUIbHBIX, TEPMOPHIBHBIX, IICUXPOGHIBHBIX, a3POOHBIX, aHAPOOHBIX,
(hOTOCHHTE3UPYIOMNX MUKPOOPTaHU3MOB. I10BEpXHOCTHOE U INTyOMHHOE BBIpaNBAHUE.

[NonaBnenune pocra u TMOEIE MUKPOOPTAHU3MOB MO AEHCTBHEM PA3IMYHBIX areHTOB. MeTOIbl CTepHIIN3annH.
Pasnen 4. MeTa601M3M NPOKAPUOT

Tema 6. O0mmas xapakTepuCTHKa KOHCTPYKTHBHOT'O M SHEPTeTHYECKOTO MeTabosm3Ma NpokaproT. CriocoOs!
CYIIECTBOBAHUS M THUIIBI )KU3HH Y IPOKAPHOT

OnpezneneHne MOHATHH SHEPreTHYECKUH MeTa00IN3M U KOHCTPYKTUBHBIN MeTabosn3M. [ToTpeOHOCTH IPOKapHOT B
MUTATENbHBIX dJIEMEHTaX U MUKPOdJIeMeHTaX. VICTOUHMKY yriaepoaa it KOHCTPYKTUBHOTO MeTaboIM3Ma.
ABTOTPO(DBI ¥ reTepoTPOdBbI; canpodUTHI U MAPa3UThL; KOMUOTPOdEI U onurorpodsl. McrouHnky a3oTa, cepsl,
¢dochopa. Heobxoaumocts noHoB MetaiuioB. [lotpeOHOCTD B akTopax pocta. [IpoTtoTpodsl 1 aykcoTpodbl.
DHepreTHYecKue pecypebl, UCIOIb3yeMble pokaproTaMu. PoToTpodbl U XeMOTPO(BI; TUTOTPOQBI U OPraHOTPOPHI.
CoueraHusi OCHOBHBIX BHJIOB DHEPIeTHYECKOTO U KOHCTPYKTHBHOI'O METab0JIN3Ma, ONpeIENSIOIINe ClIoco0
CYIIECTBOBAHUS ITPOKAPHOT: XEMOJIUTOABTOTPODHS, XEMOIUTOreTepOTPOdHs, XeMOOPTaHOABTOTPODHS,
XeMooopraHoreteporpodus, poronmroaBroTodus, horoaurorereporpodus, GoToopraHoaBTOTpodUs,
(oroopranorereporpodus. [Tonsitue o MukcoTpodum.

Tema 7. [Tyt noyueHuns: SHepruyu, OCHOBaHHBIE Ha CyOCTpaTHOM (GochopHIIMpOBaHNT

Omnpenenenus MOHATHA «OpokeHne». O0mIas XxapakTeprcTHKa npoleccoB opoxenust. COpakuBaeMble U
HecOpakuBaemble cyocTpatsl. [IyTi cOpakuBaHUsI yriIeBOAOB: MIMKOIUTHUECKHUHN ITyTh (ITyTh DMO/IeHa-
Meiieproga-IlapHaca), okucauTeNbHbIH neHTo30dgocdarHblii (myTs BapOypra-/lukkenca-Xopekkepa), 2-keTo-3-
Jie30KcH-6-(hocdormokonatHeii (myTh JHTHEpPA-/[y10poBa).

MomnoYHOKHCIIOE TOMO- B TeTepodepMeHTaTHBHOE OposkeHrne. CIIMPTOBOE, MACIITHOKUCIIOE M APYTHE BUABI OPOXKEHHUH.
JIByxda3HOCTh OpO’KEHHH, €€ MPUIMHEI. XapaKTePUCTHKa MUKPOOPTAHU3MOB, BBEI3BIBAIOIIIX

OpOKEHUsI; UX paclpoCTPaHEHUE B IPUPO/JIC U MPAKTHUECKOE 3HAUCHHE.

Tema 8. ITyTu nmomyueHns HEPTUH, OCHOBaHHBIE Ha GoTodhocHopHIMpPOBaHUT

OxcureHHble U aHOKCUTeHHbIe (oToTpodHbIe OakTepnu. bakrepuanbubiii porocuHTes. [IMTMEHTH aHOKCHT€HHBIX
¢ororpodHbIx 6akrepuil. @OTOCHHTETHYECKUH anmnapar: cocTaB, OpraHu3anys. MexaHu3M aHOKCUT€HHOTO
¢orocunTesa. LIUKIMYECKNi 1 HELMKIIMYECKUHI ITyTH NEPEeAady dJIEKTPOHOB. XapaKTepUCTHKA aHOKCHT'€HHBIX




(dhoToTpoHBIX OaKTEpHii, UX PaCIPOCTPaHEHHE H POJIb B IpUpoe. Mconp30BaHNe CBETOBOM dSHEPTUH
TaT00AKTEPUSIMH.

Tema 9. [Tyt nomydeHns SHEPTUHU, OCHOBAaHHBIEC HAa OKUCIUTENEHOM (hocoprmmnpoBannn

Aspobnoe ovixanue. DOpMBI yHacTHsI MOJIEKYJSIPHOTO KHUCIIOPO/A B OKUCICHUH pa3HbIX cyocTpaToB. [loiaHoe
HEeToJIHOE OKHCiIeHHe cyOcTpara. Ponb nukina TpukapOOHOBEIX KHCIOT. /IpIXaTebHbIE e NPOKAPHOT.
KommoHeHTHI AbIXaTenbHOHN nend. MexaHu3M OKUCIUTENBEHOTO GochopuiinpoBanus. XapaKkTeprUCTHKA
BO)XKHEHIINX 9yOaKTepHid, OCYIIECTBISIFOLIINX adpOOHOE OKHUCIIEHHE OENIKOB, YIIIEBOAOB, YIIIEBOAOPOJIOB U APYTHX
MHOTOYTJIEPOHBIX BEIeCTB (aMMOHH(HUIMPYIOLIUE, YTIEBOI0POIOKUCISIONIHNE, LEJUTI0I030pa3pyIIaloye
6akrepun). [IpoxaproTsl (METHIOTPO(]EI), OKHCIISIONINE METaH, METaHOJI U JPYTHE OAHOYIJIEPOAHBIE COSMHEHNSI.
Anaspobnoe ovixanue. OnpeeneHne NOHATHS «aHa3pOOHOE AbIXaHNe». [JOHOPHI M aKIENTOPHI JIEKTPOHOB,
HCTIOJNIb3YEMBbIE Pa3HBIMUA MUKPOOPTaHU3MaMH IIPH aHA3POOHOM JBIXaHUU. AHa3POOHBIE ABIXATENbHBIC IETTH. THITEI
aHa’pOOHOTO IBIXaHUS Y MPOKapUOT: HUTpPAaTHOE, Cynb(daTHOE, cepHOEe, KapOoHaTHOE, (hymMapaTHOE.

[IpokapnoThl, BOCCTaHABIMBAIOIINE HATPATHI M IPYTHUE COSANHEHUS a30Ta (JUCCHMMIALMOHHAS HUTPATPEAyKINs 1
neautpudukanusa). Cynp(haTBOCCTAHABIMBAIONINEG W CEPYBOCCTAHABIMBAIOMINE OaKTEepHH (IUCCHMIIIAIIMOHHAS
cynmbdarpenykmnus). KapboHaTHOE IpIXaHHE METAHOTCHOB U alleTOTCHOB.

Xemocunmes. OKHCIIEHHE HEOPTAaHUIECKUX CyOCTPATOB: BOCCTAHOBIJICHHBIX COEANHEHUH CEPHI, a30Ta, KEJe3a,
MOJIEKYJISIPHOTO BOOPOZA M APYTHX. JpIXaTenpHbIe e a3pOoOHBIX XeMOIUTOTPOGHBIX 3ybakTepnuii. OCHOBHBIE
TPYTIBI XeMOJIUTOTPO(HBIX 3y0aKTepuii: THOHOBBIC, HUTPH(UIMPYIOIIHE, BOAOPOJHEIE OaKTEPHH,
Kene300aKkTepru, KapOOKCHI00aKTepHH.

Tema 10. BuocunTeTHYECKHE IPOLIECCH! Y MPOKAPUOT

ITyTi ycBOEGHUS yTIIEKUCIOTH (POTOCHHTE3UPYIOIUMH 3yOaKkTepusMu. BoccTaHOBUTEIbHBIN UK TPUKAPOOHOBBIX
KUCIIOT (IIMKJI APHOHA), BOCCTaHOBUTENBHBIN neHTo30(hocharHblii nuki (uukn Kanseuna). @yHKIMOHUPOBaHKE Y
METWIOTPO(HBIX OakTepuii pudy1030MOoHO(OCHATHOTO M CEPHHOBOTO LIUKJIOB ACCUMMIIINY (hOPMAIbIETHIA.
AcCUMHUIISINSA YTIIEKHCIOTH TeTepoTpodHEIMH ITpokaproTamu. Mcnonp3oBanne C2-cyOcTpaToB n Ipyrux
OPTaHUYECKUX COCTUHEHHH.

YcBoeHHE coeAMHEHNH a30Ta. ACCUMIIIIMOHHAS HUTpaTpeayKuns. PUKcaIys MOJIEKYISIPHOTO a30Ta.
CBOOOTHOXKXUBYIIHE U CHMOHMOTHUECKUE a30TPHUKCATOPHI. VICIIONp30BaHNEe COSAUHEHHIA CePhl. ACCUMUIIAIIMOHHAS
CyIb(aTpenyKIus.

CuHHTE3 OCHOBHBIX OHOIOJIMMEPOB: HYKJICHHOBBIX KHCIIOT, OSJIKOB, JIUIHUIOB, YIJIEBOOB, APYTUX BaXKHEHIINX
COEIMHEHUI MUKPOOHOH KIIETKH.

Bropuunble MeTab0IUTHI. AHTHOMOTUKH, CHHTE3, KIIacCH(UKALHS 110 IPOUCXOKACHHUIO, XHMHYECKOW CTPYKTYDE,
MeXaHu3MaM JeHcTBUSA. MeTOo b BEIIBICHUS aHTHOMOTHKOB M OTIPE/ICTICHNE YyBCTBUTEILHOCTH MUKPOOPTaHU3MOB K
aHTUOMOTHYECKHUM IIpenapaTam.

Perynsamms merabonn3ma. broxuMuueckre OCHOBBI M YPOBHH PEryJISIIIMK MeTabonn3Ma. MeXaHU3Mbl PeTyIsun
cHHTe3a (PepMEHTOB (MHAYKIHS, penpeccus). Perysnus aktiBHOCTH (pepMeHTOB. OCHOBHBIE MEXaHU3MBI
PETyJIAIIN: aNJI0CTepHUIECKUil, N30CTePUUYECKIH, KOBaJICHTHAs MOAU(UKALIUS U Jp.

Pasnea. 5. I'eneTuka npokapuort

Tema 11. ['eneTuka npokapuot

I'enernyeckwmii anmapat npokapuot. ['enorun u geHorun. HacnencrBeHHas 1 HeHaceICTBEHHAS H3MEHUYUBOCTb.
MyTarnuoHHas npupoaa N3MEHUYUBOCTH. YacToTa 1 TUIEI MyTaruil. CIIOHTaHHBIN U WHAYIIMPOBAHHBIN
MyTareHessl. [IpaMeHeHre MyTaHTOB MMKPOOPTaHM3MOB B HAyUYHBIX HCCIEIOBAHUAX M B MPAKTUYECKHUX IIETIAX.
IlepcniexkTuBBI TeHHOI MH)XeHepuH. PekoMOMHALIMK TeHETHYEeCKOro MaTepHaia y mpokapuoT. TpaHchopmarms,
TPaHCAYKIUS, KOHbIOTAIMs. | eHeTHuecKkiue OCHOBBI TaTOT€HHOCTH OakTepuil. HeHacienyemble H3MEHEHUS
cBOMCTB OakTepuil. Mopdoornueckue u 6noxummudeckue Mmoanukanuu. Jucconuaiis MUKpooprannamMoB. Paszaen 6.
Pa3zHoobpa3ue 1 cucteMaTuka IpoKapuoT

Tema 12. [IpHHITUIBI CUCTEMATHKU U WACHTU(DHUKAIIMH TPOKAPUOT

Ilonoxenue MpokapuoT cpeiu Apyrux OpraHu3MoB. TpexgoMeHHas cucreMa kuBbIX opranuzMoB K. Bése: nomen
Bacteria, nomen Archaea, nomen Eucarya. /Ise 0CHOBHBIE SBOJIIOLMOHHbIE IMHUH TPOKAapUoT: JoMeH Archaea u jomen
Bacteria.

Cucremaruika npokapruoT. Pa3zaensr cucremaTuku nmpokapuoT. Homenkmatypa. MexxayHapoHBINH KOJIEKC
HOMEHKJIaTypbl OakTepuil. TakconHomnueckue kareropuu. Konnemnus Buna y 6akrepuii. @uorenernyeckas u
MCKYCCTBEHHAs! KJIaCCU(PHKAIUS IPOKAPHOT.

Omnpenenurenu 6akrepuid. [IpuHIMIBI cucTeMaTH3alMU TPOKapHOT B onpeaenuTene 6akrepuit bepkn (1991).
CoueraHue reHOTUITMYECKOTO U (PEHOTHITMUECKOTO MOX0/I0B K KJIacCH(HUKALMK TPOKapHoT B PykoBoncTae
Bepku o cucremarnyeckoit 6akrepuonorun (Bergey’sManual of Systematic Bacteriology), 2001-2007 rr.
Wnentndukarms npokapror. OCHOBHBIE MPU3HAKH, NCTIOIB3YEMbIE TIPH HACHTH(HUKAIIIHA TPOKAPHOT.
Mopdodomnoro-KyasTypaibHbIe, GU3HOTIOr0-ONOXUMHYECKHE, CEPOIOTHIECKIE, XEMOTaKCOHOMIYECKHE,
sKoJoruyeckue npusHaku. ['enorunuueckue xapakrepuctuku. ['+11 coctaB JHK, pasmep renoma, JIHK-ITHK u
JHK-pPHK romomnorus. OnpeneneHne u aHaIu3 HyKI€OTHIHBIX MocienoBatensHocTeil reHoB 16S pPHK.
Wnentndukaiys HEKyIbTHBHPYEMBIX MUKPOOPTAaHU3MOB.

Tema 13. KpaTkuii cucreMaTndecknii 0030p NpOKaAPHOTHLIX OPraHU3MOB

Cucremarnueckuii 0030p NPOKApHOT (KyJIbTUBUPYEMBIE IIPEJCTABUTENIN) B COOTBETCTBHHU ¢ PykoBoICTBOM
Bepmku no cucremarnyeckoit 6akrepuonorun (Bergey’sManual of Systematic Bacteriology), 20012007 rr.




Homen Archaea. ®@unym Al. Crenarchaeota. O6uias xapakrepuctuka. Mopdosorus, MeTaboausm,

(busmonorugeckre ocooeHHOCTH. TeMrepaTypHbIid Auana3oH pocta. Mecta oOuTanus. TUNMYHBIE TPEICTaBUTEIN

KpEeHapXeorT.

@unym All. Euryarchaeota. OcHoBHbIC (DHU3HOIOTHYECKHE TPYIINBI 3BPUAPXCOT: METAHOT€HbI, OOJIUTaTHBIC

9KCTpEMaNbHbIE IajJopHIIbl, 00IUraTHBIE IKCTPEMaIbHbIE TEPMOALUT0(UITBL.

Kunaccet Methanobacteria, Methanococci, Methanopyri, Methanomicrobia — metanorennsie apxeu. OcoGeHHOCTH

¢usmnosorny 1 MetabosM3Ma MeTaHoreHoB. KapOoHaTHOe IbIXaHUe KaK OCHOBHOI CIIOCO0 MOJTyuYeHHUs! SHEPTUH.

BrocunTe3 MeTaHa. DKoJIOTHYECKHE HUIK METaHOTeHOB. Poub B mpupone. [Ipaktuyeckoe 3HaUeHHE METaHOTCHOB.

Kunacc Halobacteria — skcTpemanbHo ranoduibhbie apxen. Pu3nonornyeckiue 0co0eHHOCTH. MeTaboam3m.

Crnoco0blI IoJTy4eHHs SHEPIHU: adpoOHoe apixaHue, GporocuHre3. OcodeHHOCTH OecXI0pOUIBHOTO

(6akTepropomoricHHOBOTO) (hoTOCHHTE3a ranodakTepuil. PactipocTpanenue B mpupose.

Kirace Thermoplasmata — apxewu, muiiesnsie kKiaeTouHo# creHkn. OcobeHHOCTH MOp(hoToTHH. MeTaGoTH3M.

Tunuuzele npeacTaBuTeny. PacpocTpanenre B IpupoJie.

Kirace Thermococci — crporo aHaspoOHBIe o0muraTHbie TepMopuibl. Pu3nonorus 1 MetabousM. Mecrta

oOuTaHus.

Kirace Archaeoglobi — cynedarpenympyromime sKcTpeMantsHO TepMOQHIBHBIE apxed. MeTaGoau3M.

TemmeparypHbIii Tuamna3oH pocta. Mecta OOUTaHUS.

®unym AllL. Nanoarchaeota — nHaHoapxeoTsl. @unym AIV. Korarchacota — xopapxeotst. @uny AV.

Thaumarchaeota — taymapxeotsl. Kpatkast xapakTepucTika. THITHYHBIC TPEACTABUTEIIH.

Homen Bacteria. ®unym B1. Aquificae. — Tepmodubl, mpeacTaBisionie IpEeBHIOK BETBb OaKTEpPHIA.

Mopdonorus. TemneparypHblii Auana3on pocra. Metaboau3m.

Ounym B2. Thermotoga — Oco6ennoctr MOpdoioruu, (GPU3UOIOTHH U METa00IN3Ma.

®unym B3. Thermodesulfobacteria. Mopdomnorust. @usuonorust 1 MeTabomu3m.

®dunym B4. Deinococcus — Thermus. XapakrepucTruka IeiiHOKOKKOB. MeTabom3M, (GU3H0JI0THS, YCTORUUBOCTD K

HOHM3HPYIOIIEMY OOTydeHHIO.

Ounym BS. Ouym Chrysiogenetes - 6aktepuu, ClIOCOOHBIE HCIOIB30BATh APCEHAT KaK KOHEYHBIH aKIenTop

3JIEKTPOHOB («apCeHaTHOE AbIXaHue»). KpaTkas xapakTepHcTHKa, MECTa OOUTaHuUS.

Ounym B6. Chloroflexi. ITopsaox 1. Chloroflexales — autuatsie anokcurenusie pororpodHsie bakTepuu. [lopsmok
I1. Herpetosiphonales — aut4aTeie GakTepuu CO CKONB3SIINM BHKSHUEM, HE COJICPIKAIIIe

0aKTepHOXIOPOPHIIIOB, C ABIXaTeNFHBIM MeTabomm3MoM. KpaTkast xapakrepucTika. THIIHYHbIE TPEACTaBUTEIH,

Pacripoctpanenue 1 poiib B IPUPOJIE.

®unym B7. Thermomicrobia — o6muratHo aspobHbie runepTepMOouIbHBIE GAKTEPHU ¢ XEMOOPTaHOTPOPHBIM

oM oomena. KpaTkas xapakrepuctuka uiryma.

Dunym BS. Nitrospirae — aspo6ubie XxeMoTuTOTPOGhBI (HUTPHDUKATOPEI, xKeae300aKTeprn, HOPMBI ¢

MarauTotakcucom). OcobeHHocTH MeTabomu3ma u hu3noaoruu. PacipocTpaHeHue B IpUpoe, poiib B

KpPYroBOpOTax a30Ta, JKeJe3a.

Ouym B9. Deferribacteres — anaspoOHbIe XeMOOpraHOreTepoTpohHbIe OaKTEPHH, MONTYYalOIIe SHEPTUIO B

Ipolecce aHa3pOOHOT0 BIXaHHSL, M UCIIOJIB3YIOIINE B KayecTBE KOHEYHOTO aKknenTopa aekTpoHoB Fe3+, Mn4+, SO,

NO3-. Kpartkas xapakTepucTHKA.

duym B10. Cyanobacteria — omHOKIIETOYHBIS, HUTYATBIE WIIH KOJIOHHAIIbHBIE OKCUTeHHbIE (HOTOTPOHBIC

6akrepun. MeTabonmn3M 1 GU3HONIOTHS. DKOIOTHS IUaHOOAKTEPUH U UX POJIb B IPUPOJIE.

®unym B11. Chlorobi — 3enensie cepubie 6aktepun. O0IUraTHo aHA3POOHBIE AHOKCUTEHHBIE (OTOTPODBI,

OKHCJISIOIINE MTPEUMYILECTBEHHO MPOCTHIE OpraHnyeckre BeniecTBa. OcoOeHHOCTH MeTaboIn3Ma 1 (PH3HOJIOTHH,

pacnpocTpaHeHHe U poJlb B IPUPOJIE.

®dunym B12. Proteobacteria — nonmmdunernueckast rpynma, BKIrouaromias nste kiaccos: Alphaproteobacteria,

Betaproteobacteria, Gammaproteobacteria, Deltaproteobacteria, Epsilonproteobacteria. Mopdosornueckoe u

(busmonoruueckoe pazHoodpasue 6akTepuil, BXOAIMUX B 3TOT pumyM. KpaTkas xapakTeprcTHKa KJIacCOB.

TunuuHele NpeaCTaBUTEIH.

Ouym B13. Firmicutes — rpamMmnosnoxxuteabHble GaKTepHH MPEUMYIIECTBEHHO ¢ HU3KUM conepkanieM GC-map B

JHK. Knacc Clostridia. Kinacc Mollicutes. Kiacc Bacilli. Kparkas xapakrepucrtrka kiaccoB. THIHYHBIE

MPE/ICTAaBUTEIIH.

Ounym B14. Actinobacteria — rpammonoxuTenbHble 6akTepuu ¢ BRICOKUM copepxkannem GC-nap B THK u

POZCTBEHHBIE UM OPTaHU3MBI, KpacsIrecs: oTpuuaTenbHo no I'pamy. Mopdonornyeckoe 1 pU3H0IOTHYECKOE

paszHooOpaszue guryma. Metabonu3m, PU3UOTIOTHS, SKOJIOTHS TUITMYHBIX NPECTaBUTENEH.

Ounym B15. Planctomycetes. Ocobennoctr Mopgoioruu, UK passuTus. Tun Mmetabonusma. TunudHble

MPe/ICTABUTEIIH.

@Dunym B16. Chlamydiae. Mopdomorus. XKusuennsrit rukn xiaamuanit. OcobeHHOCTH MeTabom3Ma. 3HaueHe

XJIaMHMJUH B TIATOJIOTMH YEJIOBEKA.

Duym B17. Spirochaetes. Oco6enrocti Mopdonoruu. TUI ABHKEHHUsI CTIUPOXET. MeTaboIi3M CITHPOXET.

CanpoduTHbIE ¥ TATOTEHHBIC BUIBI.

Ounym B18. Fibrobacteres. Mopgoiorus, MeTaboIn3M, SKOJIOruuecke Humu. Ouiaym

B19. Acidobacteria. Mopdornorus, Metabonu3m, 0COOCHHOCTH HHU3HOIOTHH.




dunym B20. Bacteroidetes. Kirace Bacteroides. Kinace Flavobacteria. Kimace Fusobacteria. Xapakrepucruka
KJ1accoB: MOp(oI0oTHs, META00IH3M, PU3HOIOTHS, SKOJIOTHs THUIIHIHBIE IPEICTaBUTEINN.

®dunym B21. Fusobacteria. Mopdomorust, meTabomusm, husuonorust. Mecra ooutanus ¢py300aKTepuil, 3HAUCHAE IS
YeJIoBeKa.

Dunym B22. Verrucomicrobia. Mopdomnorus, crioco0bl pasMHOkKeHHs. MeTabonu3M.

Dunym B23. Dictyoglomi — skctpemanbio TepModibabie 6aktepun. OcobeHHOCTH MOpdoIorni. Meraboausm.
OKOJIOTMYECKUE HUIITH.

Pazgen 7. Jxos10rusi MUKPOOPraHU3MOB

Tema 14. Bnusane ¢pakTopoB BHEITHEH Cpepl Ha KI3HEASATEILHOCTh MUKPOOpTraHu3MoB dusndeckue,
XMMHYECKHE 1 OHoJornaeckue (hPaKTOpbl, MX BIMAHIE HA MUKPOOPTaHU3MBI.

Bausnue abuomuueckux ¢pakmopog cpedwi. OTHOIIEHHE MUKPOOPTaHU3MOB K MOJIEKYJISIPHOMY KHCIOPOLY:

a’po0sI 1 aHaYPOOHEI (0OMTaTHRIE U (haKyJIFTATUBHBIC), MUKPOA3PO(HIIBI H a3POTOJIEPAaHTHBIE aHA3POOHL.
Tokcrueckne 3PQeKTs! MOIEKYISIPHOTO KHCIOPOJA W €ro NPOW3BOIHBIX (CYHNEPOKCHIHBIN aHMOH, THAPOKCHIHBIA
paauKai, MepeKruch BOAOPOAA M Ap.). 3alIMTHBIE MEXaHW3MBI KIETKH. BimsHne Bunumoro csera, Y ®-u3mydeHus,
MOHM3HPYIOIIETO U3ITyYeHNsI HA MUKPOOpraHn3Mbl. [leicTBHE yIpTpa3ByKa Ha MEKPOOHBIE KIICTKH. BimsiHue
TemrepaTypsl. POCT MEUKpOOpPraHM3MOB B 3aBUCHMOCTH OT TeMIepaTypbl. KapanHaabpHBIE TeMIlepaTypHBIE TOYKH.
TemnepartypHslii iuanaszos. [lcuxpoduibl, Me30p b1, TepMOduIIbl. MeXaHU3MBbl IICUXPO- U TEPMODUINH.
OTHoOLIIEHHUEe MUKPOOPraHW3MOB K KUCIOTHOCTH cpeabl. Mexann3mbl pH-romeocrasa. BiusHue akTHBHOCTH BOJIBI U
COJICHOCTH Ha )KU3HENESTENbHOCTh MUKpoOpraHu3MoB. OcModuibl, rasoduisl, kcepohuisl. MexaHn3Mbl
ocModwinu U keepoduinu. BiausHue ruapocTatiuyeckoro aapieHus. bapodunbHbie n 6apoToiepaHTHbIE
MHUKpPOOPIraHU3MBL. BinsiHME TsOKENbIX METaIOB HA MUKPOOPTaHU3MBI.

Buomuueckue cea3u ¢ yuacmuem Mukpoopeanusmos. B3anMoOoTHOIIEHNS MUKPOOPTaHU3MOB MEXIy co00H 1 ¢
JIpyruMu opranmsmamu. Cum6mno3. Myryanusm. Kommencannam. Merabuos. Antaronusm. [lapazutusm,
XuIHUYecTBO. OCOOEHHOCTH B3aMMOOTHOIICHUIT MUKPOOPTaHM3MOB C pacTeHUsIMH. Pu3ocdepHas u snudurHas
MuKpodopa. CuMOM03 KiTyOSHBKOBBIX OaKTepHii ¢ pacTeHUIMH. PUTONATOreHHBIE MHKPOOPTaHU3MBI.
MHUKpOOpraHu3MbI — CHIMOMOHTBI M TATOTEHBI HACEKOMBIX. VICTI0Ib30BaHNE SHTOMOIIATOTCHHBIX MUKPOOPTaHU3MOB
Jutst 0OpBOBI C BpEHBIMU HACEKOMBIMH. B3anMOCBsI3b MUKPOOPTaHU3MOB C TIO3BOHOYHBIMHU >KHUBOTHBIMHU.
Mukpognopa KHIIEYHOTO TPaKTa KBAUHBIX )KHUBOTHBIX B CBSA3U C OCOOCHHOCTSIMU MX MTUTAHHMS.

Hopwmanbhast Mukpoduiopa denoBexka. 3HaueHHE MHUKPO(IOPHI B XKHU3HU YenoBeka. J{HcOaKkTepro3 U ero
IpeaynpexIeHue. Y CIOBHO-NIATOTCHHBIC M NMAaTOT€HHBIE MHKPOOPTaHU3MbI. PazHOOOpa3ue MaTOTeHHBIX
MHKpPOOPI'aHH3MOB.

Tewma 15. buoreoxumuueckas qesTeIbHOCTh MUKPOOPTaHU3MOB

Y4acTue MUKpOOPraHU3MOB B KpYroBopoTe yriiepona. Lluki azora u crienupuyueckue rpymibsl MUKPOOPTaHU3MOB,
ydJacTByonme B HeM. L{uki1 ceprl: cepobakTepun U CyIb(UIOTEHBI.

Pasnen 8. Ilpukiaagnas MukpoOuoorus

Tema 16. HexoTopble aclIeKTHI MPUKJIATHON MUKPOOHOIOTHI

Hcnons3oBaHe MUKPOOPTaHU3MOB B OMOTEXHOJIOTHH. [IMIneBbIe TPOU3BOICTBA, OCHOBAHHBIE HA MUKPOOHOM
MeTabos3Me (TPOM3BOACTBO MOJIOYHOKHCIIBIX IIPOAYKTOB, XJIeOOIIeueH!Ee, BUHOIEINE, THBOBApEHNE).
MukpoOroiorudeckue Croco0bl MOMy4YeHHs HHAMBUAYaTbHbBIX BELIECTB (3TaHOJI, alleTOH, OyTaHOJ, yKCYCHas,
MOJIOYHAsl, IMMOHHAS KHCJIOThI, aMUHOKHUCIIOTHI, (PEPMEHTBI, BUTAMHUHBI, TIOJIMMEPHI U T.1.). [lonyueHne MukpoOHOTrO
6enxa.

[TpumeHeHne MUKPOOPTaHU3MOB B 3[[paBOOXPaHEHUH. AHTHOMOTHKH, aJIKaJIOH/Ibl, CTEPOU/IbI, ()EPMEHTEHI
(acnaparunasa, pudpuHONUTUYECKHE PepMEHTHI). [IpON3BOICTBO BaKIIMH, CHIBOPOTOK. JIeueOHO-
npodunakTHyeckue rnpenaparsl 6akrepuodaros. bakrepuanbHble npenaparsl, HOpMaIU3yoIe MUKPO(Iopy
yenmoBeka (JIakToOaKkTepuH, OUPHIyMOaKTepUH U JIp. ).

Hcnonp3oBaHe MUKpOOPTaHU3MOB B Onoruapomeramtypruu. [Ipumenenne

MHKpPOOPIaHM3MOB B Ipolieccax OnopeMeinalny.

Muxkpobnas yrunmmzanus TEO u npyrux orxonos. Iloxydenne 6notormimaa.

3emuiey100pHuTeNBHbIE IpeNapaThl (a30TUKCHPYIOLIe OaKTepHaIbHBIE TIperaparsl, GochopodaKkTepHH H Ap.).
MukpoOuoiorndeckue rmpenaparsl At 60pbObI ¢ 00JIE3HIMU U BPEIUTEISIMHU CEJIbCKOX03IHCTBEHHBIX PACTEHHUI.
OcHOBBI caHUTapHOU MuKpobuosoruu. Onpenenenne odmero MukpooHoro yrciaa (OMY). Onpenenenue
CaHMTapHO-TOKa3aTeabHBIX MUKpoopraHm3MoB (CIIM). Turp u naaexc CIIM. I'pyrmsr CITM.




METOJUYECKHUE YKA3AHUS K BBIIIOJTHEHHUIO IABOPATOPHBIX PABOT

OcBoenue kypca «MuKpoOHOIIOTHS TpeayCMaTPHBAET BHIIIOTHEHHE JIAO0PAaTOPHBIX PadoT.
Ha naGopaTOpHBIX 3aHATHAX CTYIEHTHl 3HAKOMATCA C HEKOTOPBIMH MOP(OIOrMYECKUMH, (DU3HOIOTHYSCKUMH H
KyJIbTYPAJILHEIMI OCOOCHHOCTSIMH MHKPOOPTaHHU3MOB. OCHOBHBIE 3a/1a4H JJAOOPaTOPHOTO MPaKTUKyMa:

- IOTIOJTHUTD 3HAHHS CTYACHTOB II0 TEOPETHYECKON YaCTH Kypca « MHKPOOHOJIOTHs»;

- MPHOOPECTH OMBIT HAOMIOACHHS, NIACHTH()UKAINH, KIACCH(PUKAIIIH OMOIOTHIECKUX OOBEKTOB;

- OCBOMTb METOINMKH NPIDKH3HEHHOTO HaOIofeHMs, (UKCAlMy, ONUCAaHHA U KyJIbTHBHPOBAHMSA

MHKPOOPI'aHH3MOB;
- OBJIaJICTh METOJAMH CBETOBOH MMMEPCHOHHOW MHKPOCKOIIUH.

Brmonaenue 1abopaTopHBIX paboT ABISETCS 00s3aTEIHHBIM.
PesynbraTel uccienoBaHusi 00s3aTENbHO 3aNMCBIBAIOTCS B TETpaib AN J1a0OpaTOpHBIX paboT, KOTOpas sBISETCS
JIOKyMEHTOM, IO3BOJISIIOIIMM KOHTPOJIHMPOBATh IPAaBUIIBHOCTH IOJMYYEHHBIX JaHHBIX. 3allCh HEOOXOIMMO BECTH
AKKypaTHO, YETKO B CJIEYIOIIEM MOPSI/IKE:

1. Ha3zBanue omnpiTa, faTa ero MOCTaHOBKH U OKOHYAHUSL.

2. OOBEKT UCCIENIOBAHNS.

3. YcnoBus npoBeeHNs ONbITa.

4. OCHOBHOM MPUHLMIT KCHOJIB3YEMOT0 METOIa AaHATU3A.

5. Tloy4ueHHBIE pPe3yIbTATHI.
Kaxxnas maboparopHas paboTa J0JDKHA 3aKaHUYMBATHCS COOCTBEHHBIMH HAOJIOICHUSIMI U BEIBOJJAMH, 3aITUCAHHBIMH B
TeTpaju.

3AHSATHE 1. IIpuroroBJjieHHe NPM:KM3HEHHBIX NPeNapaToB MUKPOOPraHN3MoOB
COJZIEP’KAHUE

1. IIpaBuna paboThI IPH BEIOIHEHNH MUKPOOHOIOTMIECKOTO MPAKTHKYMA.

2. IlpuroToBieHue NpenapaToB )KUBBIX MUKPOOPTaHU3MOB.

3. MUKpOCKOTIHS B CBETJIOM TIOJIE.
3AJAHIA
1. IpuroroButs mpemapaTsl "pa3maBieHHas Kamri' W "BHCSYas Kamwiil' W3 KalyCTHOTO M OTYPEYHOTO
paccoioB, HacTos YaifHOTO Tprda, MSICHOTO HACTOsL, 3yOHOTo HanéTa.
2. IIpocMOTpeTh M 3apHcOBaTh HPUTOTOBJIECHHBIE mpemapaTl. OTMETHTh (OPMY M COUYETaHHE KIETOK,
XapakxTep ABM)KEHHS Y TIOABMKHBIX MUKPOOPTaHHU3MOB.

MATEPUAIJIBI 1 OBOPYJIOBAHUE: kamycTHBIN U OTYpedHBIH paccoi, HACTOW YaifHOTO rpuda, MSCHOH HACTOH y
MHKPOCKOII U OCBETHTEIIb, IIPEIMETHBIC W MTOKPOBHBIE CTEKIA, CTEKJIA C yIiIyOneHueM, OakTepHoJorHdecKas MeTs,
KareJbHUIA ¢ BOJOH, GuibTpoBaibHas Oymara, MapieBble cal(eTKy, MUIeTKa Ii1a3Has, Ba3elnH, CIUPTOBKA, CIIMYKH,
JE3UHPUIUPYIOUINN PaCTBOP.
METOAUYECKHUE YKA3AHUA

1. [IpaBuaa paGOThI IPU BHITOJIHEHHMH MUKPOOMOJIOrMYECKOTO IPAKTHKYMa
MukpoOuosiorinueckas j1aboparopusi 000pyI0oBaHa J1a0OPATOPHBIMH  CTOJIAMH, KOTOPbIE HMMEIOT IOJBOJKY
NIEKTPORHEPTUH K KaxaAoMy paboueMy MecTy. 3a KaXKIbIM CTYICHTOM B JJaOOpaTOpHH 3aKpeIUIIeTCs] MOCTOSHHOE
pabouee mecto. Ha pabouem mecte He HOJDKHO ObITH HHMYero jumiHero. Ha HEM ycranaBmmBaeTcs 00opy/iOBaHME,
KOTOpOE TPeOyeTCs MOYTH Ha KXKIOM 3aHSITHH. DTO MHUKPOCKOII, OCBETHTEIIb, HA0OP KpacuTele, 0akTepHoIoruiecKue
NETIN W WIJIbI, IIIATeNH, MUIETKHA TpaJyupOBaHHbIC W TJIA3HBIC, NPEIMETHbIE W MOKPOBHBIE CTEKIA, BAHHOUKH IS
OKpacKM IIpenaparoB, KalelbHHIA C BOJOW, KapaHJAIlXd IO CTEKIy, (QUIbTpOBajbHAs Oymara, BaTa, MapJieBbIC
cangeTkn, CIUPTOBKA, CIINMYKH.
PabotaTth B MUKpOoOMOIOTHYECKOH Ta00paTOPHUH pa3peraeTcs TOJIbKO B XaaTax, He pa3pemaeTcs eCTh, KypUTh U ITHUTh.
B xonme paboTel ¢ KyJabTypaMH MHKPOOPTaHM3MOB OaKTEPHOJIOTMYECKHE TETII W WV  00€33apaKMBaIOT
NpOKAJIMBaHUEM B IUIAMEHHM CHMPTOBKM. B ciydyae mnonajgaHusi HCCIEQyeMOTro MaTepHala WM  KYJbTYphI
MHKpPOOpraHU3Ma Ha PYKH, CTOJI, XajJaT HeoOXOIMMO HEMEIJICHHO IPOU3BecTH Je3uHpekunio. Ha Bcex nmpobupkax u
yanikax 00s3aTeJbHO MUILETCs Ha3BaHHE MHKpPOOPTaHM3Ma, JlaTa ero IoceBa, GpaMuius CTyAeHTa, U HOMEp TpyMIIbI.
[Mocyny ¢ KyJIbTypaMH MUKPOOPTaHU3MOB, TIO/IIEXKAIINMH BHIOPAChIBAHHIO, CIIEAYET MPOKUIIATUTD WX 3aJIUTh Ha CyTKU
JIE3UHQHUIUPYIOMUM PAaCcTBOPOM, IOCIE YEer0 MHUKPOOPTAaHW3MBI BBIOPACHIBAIOT W TOCYLy MoroT. HeakkypaTHoe
oOparmieHne ¢ KyJIbTypaMu MHKPOOPTaHU3MOB ITPUBONT K BOSHUKHOBEHHIO OAKTEPHAIHHOTO a3p030JIs.
TToce oxoHuUaHus 3aHATHS pabodee MeCTO Ne3MH(DHUIMPYETCsS pacTBOpaMM JU30Jia, XjopamuHa wim 70% pacTBopoM
STHIIOBOTO ciupTa. Vcnoap30BaHHBIE B paboTe MpeIMeTs! TOMEIIAIOTCS B COCYA C Ae3UHUIHPYFomIeH skuakocTrio (1%
pacTtBop xyopamuHa, 3% pacTBop (eHosa). MeTamumueckne MpeaMeThl MPOKUTAIOT B IJIAMEHH CIIUPTOBKHU, MOIOT C
MBUIOM PYKH.




11. IIpuroroBiI€eHUE IIPEAPATOB KUBBIX OAKTEPHI
IIpenapar «paznaBneHHas Kamishy. Ha mpenMeTHOe CTEKIIO HAHOCAT KAIUTIO BOJBI M IOMEMIAIOT B He€ HeOObIIOe
KOJIMYECTBO KYJBTYphl MHKPOOPTaHM3MOB, pa3MEIIMBAIOT UM MOKPHIBAIOT IIOKPOBHEIM CTEKIOM. KymbTypy,
BBIPAIIEHHYIO Ha IDIOTHON NMUTATENBHOM Cpezie, IMePeHOCAT B KaIUTI0 BOJIBI OaKTEPHOIIOTHIECKON MeTiIel, a KyIbTypy,
BBIPALLEHHYO B XKHUIKOU CpEle - CTEPUIIbHOM MUNETKON. B 3TOM cityyae karuio BoAbl Ha IPEAMETHOE CTEKIIO MOKHO HE
HAHOCHUTb.
Karutst nomxHa ObITH HEOOJBIIOH, YTOOBI JKHJIKOCTh HE BBICTYNAJIa 3a Kpas OKPOBHOT'O CTeKJsa. B mpoTuBHOM cityuae
M30BITOK XHUJKOCTH HEOOX0AMMO YAAINUTH (QHIIBTPOBAIBLHON OyMarou.
[penapar «Bucs4as kamist». Kamio cycrneH3sMM MHUKpPOOPraHW3MOB METIeH WM OOBIYHBIM IIEpOM HAaHOCAT Ha
MOKPOBHOE CTEKJIO, KOTOPOE MOBOPAYMBAIOT KaIUICH BHU3 M MOMEIIAIOT €ro Ha IPEeIMETHOE CTEKIIO C YIIyOJeHHEM B
nentpe. Kamnst nomkka cBoOOJHO BHCETh, He Kacasch KpaeB M jaHa yriyOmeHus. Kpas JdyHKM npenBapuTeIbHO
CMa3bIBaIOTCSI BA3EJIMHOM.
[Ipenaparbl KHMBBIX KJIETOK PAacCMaTPUBAIOT C «CYXMMH cUCTeMamu» MuKpockoma. .
Ycranoska cBeta no Kénepy
Xopormme pe3ynabpTaThl MpH paboTe ¢ MUKPOCKOIIOM MOTYT OBITh HOJIyYCHBI NP YCIOBUH IPABHIBHOTO OCBEINCHHS
00BeKTa, JIydInii cIIoco0 OCBemeHU OCHOBaH Ha cucteme Kémepa.
YCcTaHOBKY CBETA BBINOJHSIOT B CIEAYIOMICH MOCIEA0BATEIEHOCTH:

1. YcraHaBnMBalOT MHUKPOCKON M OCBETHUTEIbh Ha KPECTOBMHY. Ha mpeaMeTHbIH CTOIMK MOMENaroT
mpenapar. YcTaHaBIMBaOT 00bekTHB 8X. [logHmMmaroT KoHAEHCOp BBEepX A0 ymopa. OTKPHIBAIOT IOTHOCTBHIO
mradparmMy KoHAeHcopa. OTonBuraroT MaTtoBoe crekno. CTaBsT IUIOCKOe, 3epKasio. 3akpbIBaloT auadparmy
OCBETHTEIIS,, OCTABHUB TOJILKO HEOOJBIIIOE OTBEPCTHE.

2. Bxrouarot ocBetutess. I1onb3ysick peocTaToM, peryIupyIoT IpKOCTh CBETa TAKUM 00pa3oM, 4YTOOBI HUTh
JaMIibl JaBaja cnadblii Hakan. Kopryc ocBeTHTENsl yCTaHaBIMBAIOT TaKMM 00pa3oM, YTOOBI CBET Iajall B IIEHTP
3epKara.

3. 3aKpBIBaIOT 3€pKaji0 MUKPOCKOIA KPY)KKOM Oeloi Oymaru u (pOKyCHPYIOT Ha HEro M300pa’keHue BUTKa
HMTKH JIAMIIBI OCBETHTENSA. DTO JOCTUTACTCA MCPCABUIKCHUCM IMaTpOHA JIaMIIbl OCBETUTEIIA.

4. T'nsinst B OKyJISIp M ClieTKa Bpaiiasi 3epKajo, JOBST B MOJIe 3peHHs M300paxeHHe KpaéB nuadparmbl
OCBETHUTCIIA, KOTOPOC UMCEET BHUJ CBETJIOIO IMATHA C HCYCTKUMU KpasiMU. Ecnu oHo 3aHMMaeT 3HAYUTCIIbHYIO 4aCTb
TIOJISL 3pEHUSI, €TO YMEHBIIAIOT, OITyCTHB O0BEKTHB MM Cy3UB OTBEPCTHE AUa(parMbl OCBETUTEIS, TSI IPH 3TOM B
oKysap. I19THO IepeBOAT B LIEHTP OIS 3PCHUS OCTOPOXKHBIM IIOBOPOTOM 3€pKaja.

5. Ucnonb3ys 00beKTHB 8X, HOKYCHPYIOT OOBEKT B 00JaCTH CBETIOTO IISITHA.

6. Crerka omyckasi KOHJICHCOpP, (POKYyCHUPYIOT B IUIOCKOCTH Ipenapara nzo0OpaxeHue Kpaée quadparMsl
OCBETHTEIIS, T.€. MOJIYYal0T N300paKeHHE CBETIIOTO MATHA C Y€TKO OYEPUYEHHBIMH KPAsMH.

7. Crierka moBopaurBas KOPIyC OCBETHTENS HYKHO JJOOUTHCS paBHOMEPHOTO OCBEIIIEHUS CBETIIOTO MSATHA.

8. OtkpbIBatoT 1nuadparmy OCBETUTEIS TaK, YTOOBI CBETIIOE MIATHO 3aHSUIO BCE TOJIE 3pCHUSI.

9. VYcranaBnuBaioT o0bekTHB 40X JUIsl TIpenapaTta «pa3ZaBieHHas Kalulsh W «BUCSYAs Karis.

KOHTPOJIbHBIE BOITPOCHI

1. MukpoO6uosiorudeckas 1adopaTopus 1 0COOEHHOCTH paboTHI B HEll.

2. Tunbl COBpeMEHHBIX MUKPOCKOTIOB. [IpaBuia MUKPOCKOIHH.

3. INonoxkeHne MUKPOOPraHU3MOB B CHCTEME OpraHudeckoro Mupa. Vx oburue coiicTsa.

3AHSTHE 2. IIpuroroB/jienne GUKCHUPOBAHHBIX M OKPALIEHHBIX MPeNapaTOB MUKPOOPTaHU3MOB.
Masoxk
COAEPXAHUE
1. ITpuroToBieHne PUKCUPOBAHHBIX OKPAIICHHBIX IIPETApaTOB.
2. Mopoornornueckre 0COOEHHOCTH Pa3INnYHBIX TPYIIT MUKPOOPTaHH3MOB.
3. IIpaBuia paboThl C IMMEPCUOHHOI CHCTEMOH.
3AJJAHUA
1. IlpuroToBuTH Mpenapatsl GUKCHPOBAHHBIX OKPAIICHHBIX KJIETOK M3 MICHOTO M MyYHOTO HACTOEB,
JIPOMOKEBBIX TPHOOB.
2. IlpurotoBuTh npenapar "pasaaBieHHas Karuis'" npeacTaBUTeneii HAT4aThiM GopMm.
3. IIpocMOTpeTh PUTOTOBJIEHHBIE TPETIApaThl, HOJIB3YSICh 00BEKTHBOM
MMU-90 n 3apucoBath, 00paTHB BHUMaHKE HA GOpPMY U B3aUMHOE PacIoyioKeHue KieTok. 4. [IpocMoTpeTs pa3inyHble
THIIBI KOJIOHUH aKTHHOMHIETOB. Pe3ynbTraTsl HaOIr01eHni 0OPMUTD B BHIE TAOJHUIIBL.
MATEPUAJIbI 1 OBOPYJIOBAHUE: MsicHO# M My4YHOH HACTOM, CyclieH3Hs IpOXOKeH, KyJIbTyphl IHaHOOAKTEPHH,
TOTOBBIC TIpenapaThl pa3InUYHBIX MOPQOIOTHUECKHX TIPyNI MHKPOOPraHW3MOB, KYJbTypa aKTUTHHOMMIETOB,
BBIPAILIEHHBIX Ha yYamkax [leTpw, MHKpOCKOI, UMMEPCHOHHOE Macjo, OCH3WH, IpPEeIMETHbIE W IOKPOBHBIE CTEKIIA,
MapJieBble ca()eTKH, CTUPTOBKA, CIIMYKH, QUIBTPOBaIbHASI OyMara, MUMETKH, PACTBOPBI KPACHTEINEH.

METOJUYECKHUE YKA3AHU A
1. [IpurorosieHre GUKCUPOBAHHOTO OKPAIIICHHOTO Mpenapara
IIpuroToBnenune (DUKCHPOBAHHBIX  OKpAIIEHHBIX  TPENapaTroB BKJIFOYAET CIEAYIONIUE  OTaIlbl:

MIPUTOTOBJICHHE Ma3Ka, BEICYIINBAHHUE, (PUKCAIUIO U OKPACKY.



Jlnist mpuroTOBIIEHNS Ma3Ka Ha 00€3KUPEHHOE IIPEIMETHOE CTEKJIO MOMEIAIOT MATIEHBKYIO KaIlII0 BOJBI M IIEPEHOCAT B
He€ memIell HeOONmbIIOe KOJIWYECTBO HCCIEAYEeMOro Marepuana. llosyduBHOIyIOCS CYCNIEH3HIO DPaBHOMEPHO
pa3Ma3bIBaOT NETNEN Ha momany 1-2 cM2 BO3MOKHO 60JIe€ TOHKHUM CIIOCM.
[IpuroToBneHHBIT Ma30K BBICYNIMBAIOT Ha BO3AyXE, a 3aTeM (HUKCHPYIOT HajJ IUIAMEHEM CIHPTOBKH. [l 3TOTO
IpenapaT TPYOKABI IPOBOIAT Yepe3 MIaMsl CIIMPTOBKH, Jeprka MPEIMETHOE CTEKIIO Ma3KoM BBepX. s uccienoBanns
CTPYKTYPBI CTPOCHHS KIETKU MPUOEraroT K (pUKcanny pa3TuIHbBIMUA XUMHUYECKUMH BemecTBaMHt (96% 3THIIOBBIN CIIUPT,
cmech Huxmndoposa u ap.). [Ipu 3ToM GUKCHPYIONTYTO KUIKOCTh HATMBAIOT HA Ma30K JIOO0 mpenapaT Ha OIpeAeIEHHOe
BpeMsl IOTPYXalOT B cCTakaH C (ukcaropom. Pukcamus Ipemapara IPeCcIeAyeT HECKONbKO Lenei: yOuTh
MHUKpPOOPIaHU3MEL, T.€. CAENaTh O€30MacHBIM JalbHeiIiee oOpalleHHe ¢ HUMH; OOECIeunTh JIydIlee IMPUINIaHue
KJIETOK K CTEKIIy; CAelaTh Ma30K OoJiee BOCIIPUMMYHBEIM K OKPACKe.
@duKkcUpOBaHHEIN Npenapar MoMellaeT Ha MapajulelibHble CTEKISHHBIE PeiiKH, jexaine HAJ[ KIOBETOH, M 3aJMBalOT
KkpacureneM Ha 1-3 mu. [l mpocToro OKpamMBaHMS KJIETOK Halle BCEro IMOJI3YIOTCS (YKCHHOM, T€HIIMaHOBBIM
(bMONETOBBIM WJIM METHJICHOBBIM CHHUM. 10 OKOHYAHMH OKpacKH Ipenapar NPOMBIBAIOT BOJOW JIO Te€X MOp, IOKa
CTEKalolasi BOAa He CTaHeT OCECLBETHOM, 3aTeM IperapaT BHICYIIMBAIOT Ha BO3JYXE WM OCTOPOKHO IPOMOKAIOT
¢unbTpoBaNIEHOM Oymaroit. st momyudeHust 6ojiee YUCTBIX IpENapaToB KPacUTENb HAIMBAIOT HA Ma30K, HaKPBITHIH
¢unbTpoBaNEHOM OyMaroi. @UKCHPOBaHHBIE OKpAILICHHBIE ITPenapaTbl MOT'YT XPaHUTHCS JUINTEIBHOE BPEMSI.

1. TIpaBuia paboThl ¢ KMMEPCUOHHBIM 0OHEKTHBOM
@OUKCUPOBAHHBIM OKpAUICHHBIN Mpenapar IMOMEIIAaeT Ha CTOJMK MHKPOCKOIA M, MONb3ysCh OOBEKTHBOM 8X,
ycTaHaBiIMBalOT cBeT 1o Kémepy. 3arem B meHTp mpemapaTa Ha Ma3oK HAHOCAT KaIUTl0 MMMEPCHOHHOTO Macia U
ycraHaBiauBaloT o0bekTHB MI-90. C moMompr0 MakpOMETPHYECKOTO BHHTA OIYCKalOT TyOyC MHKpOCKOHa a0
MOTpYKEHHUsI 00BbEKTHBA B MacJIO, CIIEs 3a TeM, 4TO0bI (hpOHTaNIbHAS JINH3a HE KOCHYJIaCh MpeaMeTHoro crekia. [locie
3TOr0 OCTOPOKHO MOJHMUMAs TyOyc M, HaOMIOas B OKYJISIp, HAXOMAT M300pakeHue npenapara. TouHas GpoKycHpoBKa
JIOCTHUTaeTCsl C MOMOIIBIO MUKPOBHHTA.
ITo okOHYaHUY MHUKPOCKONHMPOBAHMS NOAHUMAIOT TyOyC, CHUMAIOT TperapaT 1 OCTOPOIKHO MPOTUPAIOT PPOHTAIBHYIO
JMH3Y 00BEKTHBA CHavalia CyXoil canderkoii, a 3aTeM Toil ke canderkoil, HO ciierka CMOYCHHOW OCH3HMHOM.

1. U3yyenrie MOpdOIOTHH AKTHHOMHUIIETOB
I[J'IH N3Yy4YCHUA AKTUHOMUIICTOB CTYACHTBI IMOJIy4aroT IIOCCBbI IIOYBCHHBIX o6pa3u013 Ha I1aCTHHax
Kpaxmano-ammuadHoro arapa (KAA). [Ipodupkoii BeipesatoT 610k KAA ¢ KosoHHel aKTHHOMHUIIETa, IEPEHOCAT ero Ha
MPEZMETHOE CTEKJIO M MHKPOCKOMHMPYIOT TPH MAJIOM YBEIMYCHHH MHUKpOckomna. COCTaBISIOT ONHCAHUE KOJOHHUH.
PesynbraTel HAOMIOCHNI PETHCTPUPYIOTCS B CIIEAyOLIeH Tabmume.

MOP®OJIOI' M KOJIOHUI AKTUHOMMIIETOB HA KAA

Kosonust Pasmep  [[Toepx I{BeT Munenus Breinenenue Pucynox
HOCTb MUTMEHTA B [KOJIOHHMH
BO3YLIHOTO cyOcTpaTHOTO cpeny
KOHTPOJIbHBIE BOITPOCEHI

1. XapakTeprcTiKa OCHOBHBIX MOP(]OJIOrHYECKUX TPYIIT MHKPOOPTaHU3MOB.
2. OCHOBHbIE Pa3JINYMsI NPOKAPHOT U IYKAPHOT.
3. ®dopma u pa3Mepbl KIETOK ITPOKApHUOT.

3AHSTHE 3. Oxkpacka 0akrepuii no I'pamy
COJEPXXAHUME

1. Boienenre HEKOTOPBIX CTPYKTYP M BKIIIOUEHHUH B KJIETKaX MUKPOOPTaHH3MOB

2. Oxpacka 6akrepwuii 1o I'pamy.

3AJAHIA

1. OOHapyXUTh METOJJOM HEraTHBHOM OKpacKH KarcyJsl y Azotobacter chroococcum.

2. OkpacuThb criopsl y kKaptodenbHoit manouku (Bacillus mesentericus).

3. BBISIBUTH TJIMKOTEH B KIIETKAX JIPONOKEH.

4. OxpacuTh Ma3KH JJaHHBIX KYJBTYp 10 ['pamy.

5. Bce nmpenapatbl MpOMUKPOCKONIMPOBATH U 3aPHCOBATH.
MATEPHUAIT U OBOPYJIOBAHUE: kyapTypsl a30To0aKTEpa U KapTOo(PeTbHOM MaI0uKH, CYCIIEH3Us APOXoKe, Habop
KpacuTeneil: depHasl Tymib, pacTBop Jlroroms, xapOoioBeIid (YKCHH, METHICHOBBIA CHHUH, (yKCHH, T€HIIMAaBHOJIET;
cMmech Hukudopona, ciuprt, 1% pacTBop cepHOi KUCIOTHI, 5% pacTBOP XpOMOBOW KUCIIOTHI, MPEIMETHBIE U TIOKPOBHBIE
OTeKJIa, CaNIpeTKN, CHUPTOBKH, CIIMYKH, ITUTIETKH.
METOJMYECKHUE YKA3AHUA

|. Beisnenue kancyi




Ha xopo1o 06e3:xupeHHoe PeMETHOE CTEKIIO METIeH HAHECTH KaruTio Hepa30aBIeHHON Y€pHOH Ty U B He€ BHECTH
KaIUTl0 HCCJIEAYEMOH KyJbTypsl MHKpoopranm3Ma. CMech IepeMeTaTb, IOKPBITh IOKPOBHBIM CTCKIOM U
MIPOMHKPOCKOITHPOBATH, ITONIB3YACh 00bekTiHBOM BH-40.
Ha témHOM (poHE Ty BBIABIAIOTCS PO3pavHbIC 30HBI KalCyJl BOKPYT PE3KO OUepUEHHBIX KieTok. [I. Okpacka
crop y 6akrepuii o Metoxy Iums
Ha npenmerHoe crekno meTnéd HaHECTH Ma30K M3 KyJbTYPbl MUKPOOpraHu3Ma. Ma3ok BBICYIIMBAIOT Ha BO3IyXE U
3aJMBAIOT ero 5% pacTBOPOM XPOMOBOM KHCIIOTHI U3 5 MHH. 3aT€M Ma30K MPOMBITh BOAOH, IOKPHITh €TI0 MOJOCKOH
(unpTpoBaNbHOM Oymaru, Ha KOTOPYIO HaHECTH pacTBOp KapOoyoBoro ¢ykcmHa. OKpamuBaTh Ma3ok 6-8 MUH mpu
HarpeBaHMH 710 00pa30BaHus [apoB, JIepKa CTEKIIO BBICOKO HaJl IIIAMEHEM CIIMPTOBKH. [0 Mepe ncmapeHus Kpacurens,
€ro HaJI0 IePHOIUIECKH HOOaBIIATh, HE AaBasi IPETapary MoJCOXHYTb.
Jlanee Ma30K HaJl0 TIIATEILHO MPOMBITH BOAOH M IOMECTHUTH TPEnapaT B CKISTHKY ¢ pacTBOpoM 1% cepHOM KHCIOTHI Ha
30-60 ¢ o nprobOpereHus UM ciadbo-po3oBoii okpacku. [Tocne nquddepeHnnanyym Ma3o0k TPOMBITH BOJOH U OKPaCHTh
pacTBOpoM MeTHJIEHOBOro cuHero Ha 10-15 muH. 3aTeM Ma30K CHOBa NPOMBITH BOAOH, BBICYHINTH Ha BO3JAYyXE U
MPOMUKPOCKOIIMPOBATh, MOJb3YsAch 00bekTHBOM MMU-90. Ha mpemnapare criopsl oKpallMBalOTCs B KPacHBIM IIBET, a
BETreTaTUBHBIE KIIETKH B TOIY0OI.

111. BeusiBeHne rimkoreHa
W3 kyabTypsl MUKpOOpPraHM3Ma MPUTOTOBUTH Ma30K M 3adukcupoBaTh ero cmecbto Hukndoposa B TeueHHe 5 MUH.
3aTeM Ma30K OKpacUTh KOHLEHTPUPOBaHHBIM pacTBOpoM JItoromns Ha 30-40 ¢, mpOMBITH BOI0OH, HAKPBITH TOKPOBHBIM
CTEKJIOM H IPOMHKPOCKONHPOBATh, IOJB3YSCh 00bekTHBOM Bmu-40. ['paHynsl TimKoreHa OKpalMBaloTCsS B
KpPaCHOBaTO-KOPHUYHEBBIH IIBET.

1V. Oxkpacka Gakrepwuii mo ['pamy
Merton okpacku no I'pamy mMeeT BakKHOE IMArHOCTHUECKOE 3HAUEHHWE ITPH OMNpEAeNeHHH BHIOB Oaktepuii. Bcee
6aKTepI/II/I 10 CBOEMY OTHOIICHUIO K 3TOMY MCTOAY ACIIATCA Ha IrpaMIIOJIOKUTEIIbHBIC U TPaMOTPUIATCIIbHBIC. CyHIHOCTI)
MeToJla 3aKIo4yaeTcs B TOM, 4YTO IPOTOIUIa3Ma OaKTepHaJIbHBIX KIETOK Yy OJHHMX BHJIOB 00pa3zyeT MHpOYHOE
HEepacTBOPUMOE B CIIUPTE COSAMHEHHE Hofa ¢ KpacuTeaeM (TpaMIIoIOKUTEIbHBIX OaKTepHit), y IPyTruX BUAOB POIHOE
coeIMHEeHUe He 00pa3yeTcsi, U OHU JIETKO 00eCIBEUMUBAIOTCSI CIUPTOM (TPaMOTpHULIATEIbHBIE OAKTEPHN).
Jls ocBoeHHUs okpackH 1o I'pamy Ha IpeAMETHOM CTeKJie OJHOBPEMEHHO I'OTOBSITCS TPU MaszKa Ha paccTOsIHUU | cMm
OJIVH OT JPYTOro: B IEHTPE U3 KyJIbTYPHI IPOXKIKEH, a 10 O0KaM U3 KYJIbTYPBhI a30To0aKTepa U KapTodeabHoil NaloyKH.
Masku (puKCHpYIOTCS HaJ CHUPTOBKON M OKPALIMBAIOTCS CIETYIONIMM 00pa3oM:

1. Ha ¢ukcupoBaHHBIN Ma30K KIaAETCs MOJIOCKA (DMIIBTPOBAIBbHONH OyMard, IPOIHTHIBACTCS PacTBOPOM
TCHIIMAaHBHOJICTA W HAHOCATCS HECKOJBKO Karedb BOABI TaK, 4TOOBI BCS OyMaskka CTajla BIAXXHOM M XOpOIIO
IpuKacaiack K crexiy. OKpaniBaHHe POU3BOJUTCS B TEUSHUH |-2 MUH.

2. CHumaercsi OyMakka, CIMBAeTCsl Kpacka W Ha TpernapaT HaHocuTcs pactBop Jlioross Ha I muH (10
MIOYEepHEHHS Iperapara).

3. CimmBarot pactBop Jlroroms ¢ Maska 1 HanuBatoT Ha Hero Ha 30-60c¢ 96% cnupr.

4. TIpenapat MpOMBIBAETCS BOJOM.

5. JlononHUTENbHO OKpalrBaeTcs GyKCHHOM B T€YSHHH 1-2 MUH.

6. CnumB Kpacky, Ipenapar NpPOMBIBAIOT BOJOH, BBICYIIMBAIOT (UIBTPOBAILHONH Oymarod
MHUKPOCKOTIHPYIOT.

[lpy mnpaBUIBHOHW OKpacke TPAaMIOJIOKHUTENbHbIE OaKTepHH OKpAIIMBAIOTCS B  CHUHE-(HOJIETOBHH  IIBET,
rpaMOTpHILATENbHbIE - B KPACHBIN LBET (hyKCHHA.

KOHTPOJIbHBIE BOITPOCHI

I. Ctpoenne 1 XUMHYECKHH cOCTaB BHYTPEHHUX CTPYKTYpP OaKTEepHaIbHOM KIETKH,

2. OcoOCHHOCTH CTPOCHHUS KJIIETOYHON CTEHKH Y TIPOKAPHUOT.

3. Criopsl, X GU3NKO-XUMHIECKHE CBOWCTBA U YCIOBHS 00pa30BaHMUA.

4. Kancymsl ¥ CIM3HCTBIEC YEeXJIBI OaKTEPHi, MX 3HAUCHHE.

3AHSITHUE 4. Tunsl nuratejbHbIX cpel. CTepuan3anusi NUTATEJbHBIX cpel U mocyabl. IloceB dakTepuii Ha
TUIOTHBIE MUTATEIbHbIE Cpe/bl
COAEPXAHUE
1. CriocoObI cTepUIN3aluy MTUTATEIBHBIX CPEI] ¥ TOCYIBI.
2. IloceB GakTepHii Ha IUIOTHBIE MTUTATEIBHBIC CPEJIBI.
3AJJIAHIA
1. [TonroToBUTH K CyXO CTEpHIM3AIMK YaIIKu [1eTpy, NpOOUPKH U IHUIIETKH.
2. U3roroBuTh BaTHBIE NPOOKH 11 TpeX npooupok. Pasmute B Hux MIIA (Ha 1/2 o0bema npoOupKH) 1
MIOMECTHUTh Ha cTepunn3anuio B annapar Koxa Ha 40 muH.
3. Boumuts u3 oxHoit npobupku MITA B crepuibHyto gamky [letpu, a U3 ocTaBIIMXCS JBYX MOIYyYUThH
npsMoii u kocoit MITA.
4. OcBONTH TEXHUKY II€peceBa YHCTHIX KYJIBTYp Ha MPSMYIO M CKOLIEHHYI0 moBepxHocTh MITA u npoBectn
pacces Oaxtepuii B amike [leTprn METOI0OM HCTOMIAOMIETO MITPHXA.



MATEPHUAJIBI U OBOPYJIOBAHMUE: wamku [Tetpu, rpamyupoBanable muneTkd Ha I, 2 u 10 mu1, mpoOupkwH, Barta,
razerHas Oymara, MITA, crepunbable wantku [letpu, anmapar Koxa, meTim, CupToBKa, CITUYKH, KapaHJAII 110 CTEKITY,
HOXKHUIIBI, HUTKH, YUCTHIE KyJIbTYPbI OaKTEpHH.
METOJIMYECKHE YKA3AHUA

1. Crepunm3anys NUTaTEIbHbIX CPE U TIOCYIBI
ITox crepunusanyeil TOHUMAIOT NOTHOE YHHYTOKEHUE MUKPOOPTaHU3MOB U UX CIIOP B IUTATENBHBIX Cpelax, OCyAe U
Ha MHCTPYMEHTAX.
Paznn4aroT TepMHUYECKYIO U XOJIOIHYIO CTEPHIN3ALNI0. B MUKpOOMOIOTHH IPUMEHSIOTCS CIIEIYIOIINE CIIOCOOBI
TEPMUYECKOHN CTEPUITH3ALUN:

1. IIpokanuBaHue B IUIAMEHN CHUPTOBKH WM TOpeNKH. MeTaluIndecKie M CTEKISTHHBIE IPEAMETHI (UIIb,
MIETIIH, CKAJIBIIEIH, IIMATENN), a TAKKE BaTHBIE IPOOKH MPOBOAAT HECKOIBKO Pa3 Yepe3 IU1aMs CITUPTOBKH.

2. Crepunuzanysi KUISIYCHHEM METaIMYECKUX HHCTPYMEHTOB M PE3MHOBBIX TPYOOK B 2% pacTBOpe
KapOoHHTa HAaTpHs B TeueHne 20 MuH.

3. Crepunmszanys CyXvM >KapoM CTEKJISIHHOW mocynsl. IIpum 3ToM THpoOHMpKH, KOJIOBI, KOHIIBI HMHIIETOK
NIPEABapUTEIbHO 3aKPHIBAIOT BAaTHBIMH NPOOKaMu M 00epThIBalOT Oymaroil. Ilumerku oOepTHIBAIOT IJTMHHBIMH
NoJocKaMu OyMaru IHUpHHOU 4-5 cM, HamaThIBas €€ 1Mo CIHMPAaJIM, HAYWHAS C OTTSHYTOTO KOHIIA.

Yawku [lerpu 3aBopaunBatot B Oymary B popme kBazapara. [[jist 3Toro gaiky HoMeUaloT Ha CEpeIUHY JINCTa, 3aTrn0atoT
€ro C ByX IPOTHBOMOJIOKHBIX CTOPOH TaK, YTOOBI Kpasi HaJIEralny ApYyT Ha JpyTa, a ABa CBOOOAHBIX KOHIIA 3arn0aroT
BHI3. [IpoOupkn 0OBIYHO 3aBOPAaYMBAIOT B MAKETHI 110 HECKOJIBKO MITYK. [I0ArOTOBICHHYIO TaKMM 0Opa3oM Iocymy
MOMEIIAIOT B CYIIMJIBHBIN MIKad, B KOTOPOM HarpeBarotT e€ npu temneparype 160-170°0 B TeueHune 24.

4. Crepunm3zanys TeKymuM napoM. IIponsBomsr eé B kunsatuibHUKe Koxa, KOTOpBIi IpencTaBiseT coooi
MeETaJUINYEeCKUH HUIHHAP. BHYTpH ero HaxoauTcs MOACTaBKA M CETYATOE BEIPO, Kyda MOMEIAOT CTEPUIN3YEMBII
MaTepuai. Ha gHo nuianHIpa HAIMBAIOT BOLY U HArpEBaIOT €To ¢ MOMOIIBIO AIeKTpudecTBa. HarpeBanue B TeueHue
30-45 MHUH NPUBOAMT K TMOEIM BEreTaTUBHBIX KIETOK. J{JIs OCYIECTBIEHHS MOJHOW CTEPHIM3aLUK HEOOXOIHMO
IIPUMEHSTH TOBTOPHOE IIPOTpEeBaHUE MUTATEIbHOM CpeIbl Uepes3 CyTKH.

5. Crepmiuzanysl mapoM IOJ JaBJICHHEM OCYIIECTBJISETCS B aBTOKJIAaBe, B KOTOPOM CTEPUIH3YyEMbIE
NpeAMEThl HarpeBalOT HACKILICHHBIM T1apOM MpH JaBlieHuH Bbilie atMocdeproro. [1pu 120°C u naBnenun 1 atMm. B
TeyeHue 90 MuH obecrieunBaeTCs MOMHAs CTEPUIN3AIM MUTATENbHBIX Cpesl.

B KnaKocTax, KOTOpBIE TEPSIIOT MUTATEIbHBIE CBOWCTBA IPH KUILTYCHUH (MOJIOKO, ITUBO | Ap.), YHUYTOXAIOT OaKTEpUU
MyTEM MacTepU3alliH, KOTOPOE OCYIIECTBISETCS pH Oollee HI3KNX TeMiepaTypax (60- 80°C).

W3 MeTo0B XOJIOAHON CTEPHIIM3aINH MUKPOOHOJIOTH UCTIONB3YIOT CTEPHIN3ANNIo (pHIbTpOBaHNEM,
yIbTpadrOIETOBBIMU JIy4aMH U ra3000pa3HBIMH CPEICTBAMH.

11. IToceB GakTepuii HA MJIOTHBIEC MMTATEIbLHBIE CPEMbI

BHeceHne KII€TOK MHKpPOOPraHM3MOB B CTEpUIIBHYIO Cpely Has3blBaeTCd INOCEBOM WM HHOKymsanueid. Iloces
MHUKpPOOPIaHM3MOB TPEeOyeT COOJIOJICHUS ONPEAEICHHBIX MPaBUII, YTOOBI MPEOXPAHUTh MCCIENYEMYIO KYIbTYPy OT
3arps3HEHUS IOCTOPOHHUMH MUKPOOPTaHU3MaMH.

Jist noceBa MMKPOOPTaHU3MOB Ha IMOBEPXHOCTh IMUTATENLHOM Cpe/ibl HCHOJIB3YIOT 00BIYHO MPOOUPKH CO CKOUICHHOM
noBepxHOoCcThi0 MITA wiu uamku Iletpu. [[ns momydeHust ckomeHHOW moBepxHOcTH MIIA mpobupky mocie
CTepMIIN3AINH KJIaAyT B HAKJIIOHHOE MTOJIOKEHHUE Ha CTOJ, a U OJy4YeHHs «IpsiMoro» MITA cTaBsT B IITaTHUB.

Jlig moceBa KJIETKM MHUKPOOPTaHM3MOB, BBIPAIICHHBIX Ha TBEPAOW MUTATENBHOM cpefne, OepyT MeTnel, a u3 KUIKOoH
MUTATEJILHON Cpenibl - CTEPUIILHOM MUIIETKOM.

[ToceB MHKpOOPraHM3MOB Ha IOBEPXHOCTH CKOUIEHHOH MmoBepxHOCTH MIIA oCyHIECTBISIOT CIEAYIONIMM 00pa3oMm.
BepyTr B neBylo pyky nBe NpoOMpPKH: OAHY CO CTEpWJIBHOM cpemoil (nambime oT cels), Apyryio - C KyJIbTypou
MHUKpPOOpraHu3MoB (Oimke K cebe), a B IpaBylo pyKy OakTepHOIOrnyeckyto neriao. CTepmin3yioT NeTIio B INIAMEHN
CIOHMPTOBKH, Ul 4Ero JepxkaT €€ CHadala BEPTUKAJIbHO N0 NOKPACHEHUsS MPOBOJOKH, a 3aT€H B FOPU3OHTAIBHOM
MIOJIOKEHUHU TIPOBOAST AEPKaTeslb HECKOIBKO pa3 uepes3 IaMs. 3aTeM, He BBIITyCKasl IEeTJIH, MU3HHIIEM U O0€3bIMSIHHBIM
TaJIBIIEM IIPAaBOH PYKH NPHKUMAIOT ITPOOKH K JIaJI0HH, BRIHIMAIOT UX U3 MPOOMPOK U AEPKaT Tak 10 OKOHYAHHS IIOCEBa.
Kpas OTKpBITBIX TPOOHPOK OOXKWTAIOT B IUIAMEHM CIUPTOBKH, IIOCJIE€ OTOTO TMETIeH OTOMpaloT KIETKH
MHUKPOOPTaHU3MOB ¥ BBOJIAT METIIO B MPOOHPKY CO CKOMIEHHOH cpemoii. Cierka kacasch NeTiei OBEpXHOCTH arapa,
MIPOBOIAT CHU3Y BBEPX 3UI'3ar000pa3HyI0 WM MPSIMYIO 4epTy. | OpIbIIKy MpoOHPOK 00KHUTarOT B IJIAMEHH CITUPTOBKH,
3aTeM OOKHTaroT MPOOKHM M 3aKPBIBAIOT MMH MpoOupku. Eciam xoHer BaTHOW MPOOKHM 3aropesics, TO He cleayeT eé
Opocatb, a Hy>KHO OBICTPO BCTaBUTH B MPOOUPKY, TJI€ BaTa IIOTYXHET.

IToces Ha npsimyro nosepxHocTs MITA npou3BOAAT B TOM ke MOCIEA0BATEIbHOCTH, C TOW JIUIIL PasHULIEH, 4TO 34eCh
JIENaoT YKOJI B TOJIILY MUTAaTeIbHON CPEJIbL.

Ecnu moceB mpou3BOIAT B KHUAKYIO IMHUTATEIbHYIO Cpely, TO NMPOOMPKM AepikaT MOYTH BEPTHKAJIBHO U TETII0 C
KJIETKaM{ MHKPOOPTaHU3MOB HOTPY’Kal0T HEMOCPEACTBEHHO B CPELy.

Bce omucanHbIe BbIIIE MaHUITYJSIMM HPOBOJSAT OKOJO IUIAMEHHM CIHHMPTOBKH IO BO3MOXKHOCTH OBICTPO, YTOOBI HE
3arpsi3HATH KYJIBTYPY MOCTOPOHHHUMH MHUKpoopranusMamu. Ilocie 3Toro nmpoOHpKH MOANUCHIBAIOTCS M CTaBSTCS Ha
IpopalluBaHUe B TEpMOCTaT. Pe3ynbTaThl mepeceBoB IPOCMATPUBAIOTCS HA CIEAYIOLMIEM 3aHATHH.




Jli1st TOoro, 9TOOBI IPOBECTH PACCEB MUKPOOPTAHU3MOB M3 KUIAKOW MUTATEILHOM CPelibl Ha IOBEPXHOCTh INIOTHOH cpera
B yamke Ilerpu, moctymaioT crepyiommM oOpazoM. CTepHIbHYIO MUTATENBHYIO Cpely W3 NMPOOHPKH BBUIMBAIOT B
cTepmibHy0 yamky Ilerpu. st aToro mpoOKy co cpemoii 6epyT B paByIO PYKY, BBIHIMAIOT U3 Hee MPOOKY, 00KUTAIOT
TOPJIBIIIIKO TPOOHMPKH M. MPHOTKPHIB cjerka Jamky [leTpw, OBICTpO BBUIMBAIOT B HEE MUTATENBHYIO Cpemy. 3aTeM
KPBIIIKY 3aKpHIBAIOT M OCTABJISIOT YAIIKy HAa TOPH30HTAIBLHON IIOBEPXHOCTH JI0 TEX TI0P, ITOKa He 3aCThIHET cpena. Jlis
NOCeBa MPUOTKPHIBAIOT KPBIIKY Yaliky [leTpu 1 neTse mpoBoAAT MOCEB 10 BCEW MOBEPXHOCTH CPE/Ibl MapaIeIbHBIMU
mrpuxamu Ha paccrosauu 0,5 cM Mexay HUMHU. Yallky OAMMCHIBAIOTCS U IOMEIAIOTCSI B TEPMOCTAT.
KOHTPOJIBHBIE BOITPOCHI

1. Poct 1 pa3MHOXXeHIE MUKPOOpPraHu3MoB. KpuBast pocTa, BpeMs TeHepariuH.

2. MeTonbl KyTbTHBUPOBAHHUS MUKPOOPTaHU3MOB.

3. Baousiane Qu3nuecKux U XUMHYECKUX (GaKTOPOB HA POCT U Pa3BUTHE MUKPOOPTaHU3MOB.

3AHSTHE S. TlosryyeHune HAKOMUTEIbHOMH KyJbTYPhI KapTOodeTbHOI NMAJT0YKU U a30TPUKCUPYIOUIUX OaKTepuii
COAEPXAHHE

1. IIpuroToBieHue cpes Ui KyJIbTUBUPOBAHUSI MUKPOOPTraHU3MOB.

2. YcnoBus KyJIbTHUBUPOBAHMS.

3. [Tony4yeHne HAKONMTEIBHBIX KYJIBTYp CBOOOZHOKUBYIIMX a30TGHKCHUPYIOIIMX H  adpOOHBIX
CHOpo00OpPa3yIOMHX OaKTePHi.
3AJJAHUA

1. TIpuroroBuTh Cpenp! IS OIYyUCHNS HAKOITUTEIBbHBIX KyJIbTYp a3pOOHBIX U aHAIPOOHBIX
CBOOOTHOKUBYIIHNX a30THUKCUPYIOIINX OaKTEPHH.
2. IloyunTh HAKOTIUTEIBHYIO KyJIbTYypPy KapTO(EeIbHOM MaTOYKH.
3. IIpocMoTpeTh MOCEBHI, C/ICNAaHHbBIEC Ha TIPOIIIOM 3aHsATHH. OOpaTUTh BHUMaHUE Ha XapaKTep pocTa
KyJIBTYpBI Ha CKOIIEHHOM U npsiMoM MIIA uB damke [letpu. Pe3ynbraTer HaOmoAeHUS 3aicaTh B THEBHUK.

MATEPHUAIJIBI U OBOPYJIOBAHUE: Habop muHepanpubix coneir: K2HPO4; MGSO4 * 7 H»0;
NaCl; K;SO4; CaCO3; MnSOyq; FeSOy; rimroko3a; MaHuT,
arap, crepuiibHble daiiku [lerpu, mpodupku, kosobl Ha 100 M1, Bata, BeCbl, pa3HOBECHI, LINATENIH, BOAsHAsI OaHs,
TEpPMOMETp, I04Ba, KIIyOHU KapTodeJst, KapaHall [0 CTEKIY, CKaJIbIIeb.
METOIUYECKHUE YKA3AHUA

1. [IuTaTenpHbIE CPEAbI
B nabopaTopHbIX yCIOBUAX MUKPOOPTaHU3MBI KyIbTUBUPYIOT Ha MUTATEIBHBIX CPElaX, KOTOPBIE JOJDKHBI COEpKaTh
BCE BEIIECTBA, HEOOXOAMMBIE ISt nX pocTa. [1o cocTaBy pasnuyaroT HaTypajbHBIE CPE/ibl HEOIPEICIICHHOTO COCTaBa U
CHUHTETHUYECKHE cpenbl. HaTypadbHbBIMM Ha3bIBalOT CpPEIbl, KOTOpPBIE COCTOAT M3 TPOIYKTOB >KUBOTHOTO WIIH
PacTUTENHFHOTO MPOUCXOXKACHNUA. K HUM OTHOCSTCS OBOIIHBIEC WIIM (PYKTOBBIE COKH, )KUBOTHBIE TKAaHH, KPOBB, MOJIOKO,
OTBaphl WM HACTOM MsCa, MOYBBI, HABO3, KJIETKH MHUKPOOPTraHM3MOB. K 4HCIy HaTypalbHBIX Cpel OTHOCSTCS TaKxke
MACO-TIENITOHHBINA OynboH, MIIA, muUBHOE cCycno, ApOXokeBas W KapTodenbHas Cpebl, MOYBEHHBIH OJKCTPAKT.
HarypanbHble cpesibl UCTIONIB3YIOT ISl TTOJUIEPKAHUS KYJIBTYP M/O, HAKOIUIEHUs] OMOMAacChl U JUIsl AMArHOCTHYECKUX
neneid. CHHTETHYECKHE CPEJIbl - 3TO CPEIbl, B KOTOPhIE BXOIAT COSAMHEHNUS ONPEICICHHOTO COCTaBa, B3ATHIE B TOYHBIX
BECOBBIX KoindecTBaX. OHM HIMPOKO HMCHONB3YIOTCS NMPU HM3yYCHWH OOMEHa BEMIECTB, (PU3MOJIOTUH M OMOXMMHUH
MHUKpPOOPraHu3MoB. CHHTETHYECKHE CPE/IbI TI0 COCTaBY MOTYT OBITh CIIOXKHBIMH U ITPOCTHIMH.
BblensoT Taxke INOJYCHHTETHYECKHE Cpelbl, B COCTaB KOTOPBIX KPOME COEIMHEHHH HM3BECTHOTO XMMHUYECKOTO
COCTaBa BKJIIOYAIOTCS BEI[ECTBA HEOTIPEICICHHOTO COCTaBa, HAIpUMeEp, TaKHe, Kak APOXIKEBOH aBTOJIN3AT, TOYBEHHBIH
9KCTPAKT WM THAPOIM3AT Ka3enHa. DTH Cpelibl IIHMPOKO UCTIONIB3YIOTCSI B MUKPOOHOJIOTMYECKOH IPOMBIIIIIEHHOCTH.
OJNeKTUBHBIE CpeNbl NMPeIHA3HAUYEHB! AT BBIJCICHHS MHUKPOOPTaHM3MOB M3 €CTECTBEHHBIX cpel ux oburtaHus. OHu
00eCTeunBaroT MPENMYIIIECTBEHHOE PAa3BUTHE ONPEIEICeHHON TPYIIIBI MUKPOOPTaHU3MOB.
IIpu onpeneneHny BUAOBOM NPUHAIEKHOCTH OaKTepUil UCIOIB3YIOT MHANKATOPHBIE cpeibl. OHM 0COOEHHO IIHUPOKO
WCTIOJIB3YIOTCSl B CAHATOPHON M METUITUHCKON MUKPOOMOIOTHH.
ITo pu3nyeckoMy COCTOSHHUIO pa3THYAIOT KUAKHE, CBITy4He U IUIOTHBIE CPEBL.
Kunxwe cpenpl NPUMEHSIOT Ui HAKOIUICHHS OMOMAcChl WM TPOAYKTOB OOMEHa, a TakKe IS HCCIeTOBAHMSA
¢usmosorny 1 GMOXUMUU MUKPOOPTaHU3MOB.
Celltyyne cpeasl MPUMEHSIOT B NMPOMBIIUICHHOW MHKPOOHOJIOTHH UIsi KyJbTUBHUPOBAHHMS HEKOTOPBIX IPOJYLIEHTOB
(hU3MOJIOTHYECKM aKTHBHBIX BEIIECTB, a TaKXKe Ul COXpaHEHWs KyJIbTYp MHUKpoopraHm3amoB. K Takum cpemgam
OTHOCSITCSI, HAIIPUMEP, OTBAPHOE MIIECHO, OTPYOH, ONHJIIKH.
IInoTHBIE Cpeabl HCMONB3YIOT Ul BBIACICHHS YHCTBIX KyJIbTYp B JMAarHOCTHYECKUX LENSAX, A ONpeneNeHUs
KOJINYECTBA MUKPOOPTaHU3MOB, JJIsl XPaHEHH KyJIbTYp B KOJUIEKIMAX U B psiie APYrux ciaydaeB. C Henblo yNIOTHEHUS
cpel MPUMEHSIETCA arap UM KeJIaTHH.

11. [NosryyeHne HaKOMUTENBEHON KYJIBTYPbI CBOOOAHOXKHMBYIINX a30T(QUKCUPYIOMNX OaKTepuii
I. B a»poOHBIX yCIOBHAX HanboIee aKTUBHBIMA CBOOOTHOKMBYIIIUMH B ITOYBE a30T(HUKCATOPAMH SIBISIOTCS OaKTepUU
poxa Azotobacter.




Jlst BeIETIeHHS a30TO0aKTEpa UCTIONB3YIOT arapu30BaHHYI0 cpeay Dmda cieayromnero cocrasa, B /100 mit ; MaHUT -
20,0; K2HPO4- 0,2; MgSO4 * 7TH20 - 0.2; K2SO4 - 0,1; CaCOs - 5,0; arap -2,0.
[IpuroroBneHHyI0 cpeay HarpeBaloT A0 pacIUIaBICHUs arapa U CTepWIM3YyIOT B aBToKIaBe win anmnapare Koxa. ITocne
CTEpPWIM3AINK CpPEely BBUIMBAIOT B CTEpUIIbHBIC Yamku IleTpw M mocme TOoro, Kak OHa 3aCTBIHET, HA IOBEPXHOCTH
pacKIapIBalOT KOMOYKH IOYBBI MPUOIM3UTENBHO Ha paccTostHUH | cM. KoMOUKn MOYBEI pacKiia pIBaoT KaMLUIIPOM,
CMOYCHHBIM B BoJle. 3acessHHbIe Yamkn [leTpu moMemiaroT B TepMocTat npu remmeparype 28-30°C.
2. [1ns BeIAETICHAS aHADPOOHBIX a30T(HHUKCATOPOB UCIOIB3YIOT cpexy BuHorpaackoro ciemyromero cocrasa, B /100 mir:
rmoko3a - 2,0; KeHPO, - 0,1; MgSO4 * 7 H20 - 0.05; NaCl — 0,05; MgSO4, FeSO4 — ciensr; CaCO3 - 2,0.
[IpuroroBneHHyIO Cpemy pa3iauTh B IPOOMPKH, BHECTH HEOOIBIIOE KOJIMYECTBO OYBEI, 3aKPHITh BATHBIMU IPOOKAMH 1
npoctepmwin3oBats B TedeHne 10 muH npu 80°C. [IpoOupku moMecTHTh B TepMocTat npu temmepartype 30°C.
I11. IMonyyeHne HAKOMUTENEHON KYIbTYPbI KapTo()enbHON MaJIOUKH
[IpombITh KiTyOeHb KapTodesst U, He CHUMAasi KOXKYpbI, Hape3aTh JIOMTHKH. 11X IOBEpXHOCTH CJIeTKa HaTepeTh MEJIOM U
TIOJIOKUTB B CTEPUIIBHYIO YallKy [leTpu, Ha JHO KOTOPO# HaJ0 MOJIOKUTH CMOYEHHYIO BOZOH (DHIBTPOBAJILHYO OyMary.
3arem yamiku [leTpu ¢ ToMTHKaMu KapToQesst IOMECTUTh B CYIIWIbHBIA mKkad u, Beiaepkats B HeM 10 - 15 MuH npu
100°C. TTocme 3TOT0 YaIKi MOMECTUTh B TepMocTat mpu 27-30°C Ha 2-3 cyTok.
KOHTPOJIbHBIE BOITPOCBHI
1. Tumsl MUTaHUS. MUKPOOPTAaHU3MOB, MTUIIEBBIE HOTPEOHOCTH B CBA3H C OCOOCHHOCTSIMU MX OOMEHa.

2. MexaHn3M NOCTYTJICHUS TUTATEIBHBIX BEIIECTB B KIIETKY.

3. Ucrounuku yriepona. ABTOTpo(Has ¥ reTepoTpoQHas aCCUMIIALNS YTIICKUCIOTHI.

4. VcTouHuku a3oTa. Y CBOCHHE MUHEPAIBHBIX COSIMHEHUH a30Ta. XapaKTepUCTHKA a30T(HHUKCHPYIOIINX

OaKTepwid.

3AHSATHE 6. Boinesienne 4ucToil KyJbTYpbl KapTodeabHOM NMAT04Ku
COAEPXAHUE
I. BeigeneHue YuCThIX KyJIbTyp MUKpoopranu3MoB. 3AJTAHIA
1. IocraButs Ha cTepunm3anuio 4 npodupku ¢ MITA.
2. YOenuThCsl B OTyYCHUH HAKOMUTENbHBIX KyJIbTYpP, O YEM CBHICTEILCTBYIOT:
a) IJ1st a3pOOHBIX a30T(HUKCATOPOB - 00Pa30BAHMIE CIU3UCTHIX KOJOHMH BOKPYT KOMOUYKOB MOYBEI;
0) 1 aHa’POOHBIX a30T(HUKCATOPOB - TOMYTHEHHUE CPEJIbI, TA30BBIJICICHNE, 3aIaX MACIISTHOM KUCIIOTHI;
B) IJ1s1 CIIOPOBBIX a3pOOHBIX OaKTEpHH - "KapTO(EIbHOHN MaTovky” - OSBICHNE Ha IOBEPXHOCTH CPEBI MOPIIUHNUCTON
TUICHKH.
3. IIpocMOTpeTh 101 MUKPOCKOIIOM HAKOITUTENbHbIE KYJIbTYPbI:
a) B KyJIbType adpOOHBIX a30T(HHKCATOPOB BBIIBUTH METOJIOM HETATHBHOM OKPACKH KarCyJIbl;
0) B KyJbType aHadpPOOHBIX a30T(HUKCATOPOB OOHAPYIKUThH KIOCTPUAUATBHBIN THIT CIOPOOOPA30BAHKS U BBISIBUTH
rpaHyse3y B KJIETKaX;
B) B KyJIbType, KapTo(esbHOM ManoYKy 00HapyKUTh CIOpsl. [lonydeHHble pe3ybTaThl 0GOPMHUTH B BUIE TaOJIHUIIbL.

YCJOBUA N TTPU3HAKU POCTA HAKOIIMTEJIBHBIX KYJIBTYP

HaxonuTenpHas KyJbTypa  [YcnoBus KyJbTUBUPOBaHUS |[BusyaibHbIE TIpU3HAKHA [MHUKPOCKOTIHS,
pocTa Mopdoornueckue
0COOCHHOCTH
IA30T(hUKCHpYIOLITHE a3poOHBIE
GaxTepun
AHa’pOOHBIE
""KapTodenpnas manouka"  [a3poOHbBIE

4. TIpoBecTu pacceB CHOPOBBIX a3poOHBIX OakTepuii ("kKapTodenbHas masouka') Ha yamkax [letpu
metoqioM P. Koxa u ucromaromiero mrpuxa.
MATEPHAIJIBI 1 OBOPYJJOBAHUE: MIIA, anmmapat Koxa, npoOupku, crepuibHble damku [letpu, Bata, mpoOupKu
CO CTEPUIILHOU BOJION, HAOOP Kpacok, pacTBop JIroross, yepHas TyIlb, IMMEPCHOHHOE Macio,



MpEMETHBIE U TIOKPOBHBIE CTEKIIA, CAI()ETKH, CITIUPTOBKHU, CIMIKH, GUIBTpOBaIbHAS OyMara, KapaHAalll 10 CTEKITy, H30THyTast
CTEKJISTHHASI [TAJIOYKa, CTCPUIIbHBIE THIIETKA.
METOAMYECKUE YKA3AHUA
1. Bolienenue YncToi KyabTyphl
OCHOBHBIM METOZIOM BBIJEICHUS YUCTBHIX KyJIbTyp MHKPOOPTaHM3MOB SIBIISICTCS MeTOA, MpetokeHHb P. Koxom.
[IprHOMD ero 3akmrodacTCs B MOMYYEHHM YHUCTOW KyJIbTYpBl M3 OTACIBHOW KOJOHHU. DTOT METOZ MPUMEHUM IS
MHUKpPOOPTaHM3MOB, KOTOPBIE XOPOIIO PacTyT Ha INIOTHBIX CPEIax.
[Ipn BBIZETEHNHM YHUCTON KyJNBTYpHl adpOOHBIX OaKTEpHi HAKONMHUTENBHYIO KyJIbTypy BBICEBAIOT Ha IMOBEPXHOCTH
IUIOTHOW MUTATENBbHOM cpenbl. i 3TOro CTepuiibHyl0 nUTaTenbHyto cpeny MIIA pa3nuBaroT B CTEpUIbHBIE YAIIKU
Iletpu u nmocne Toro kak cpea 3acThIHET, Ha €€ MOBEPXHOCTh B | YalllKy U3 MUIETKU HAHOCST KAl HaKOMUTEIbHON
KyJIBTYPBI WK €€ pa3BeleHHe B CTEPUIIbHOM BoJe. 3aTeM M30THYTOH CTEKJITHHOM MalouKoil pacipenensioT Kamiko Ho
Bcell MoBepxXHOCTH cpeibl B yamke [leTpu, mocnie yero 3Toil xke nanodxkoil IpoBOSAT MO MOBEPXHOCTH cpelibl BO 2, 3 U
4-ii yamkax.
PacceBaTh HakoNUTENbHYIO KyJBTYPY MOXKHO HeTied METOAOM HcTomlamomero mrpuxa. [nga sroro [ mermo
HAKOITUTEIFHON KyIbTYPHI Pa30aBIAIOT CHaYaNa B CTEPHIIBHON BOJIE, HATMTOH B IPOOMPKY, a 3aTeM OTOMPArOT meTiei
pa3BeeHUS U Ta MOBEPXHOCTH IUIOTHON Cpelpl MPOBOAAT INTpUXH. [locie moceBa Yalky MOMEIIAIOT B TEPMOCTAT
KpBIIIKaMH BHA3. BEIpocIie N301MpoBaHHbIe KOJIOHUH OTCEBAIOT NETIIEH Ha OBEPXHOCTH CKOMIEHHOH TNIOTHOM Cpeibl
B IIPOOMPKH WITH B )KUAKYIO CPELy.
KOHTPOJIbHBIE BOITPOCHI

1. Merop! BBIEIEHHS YUCTHIX KYJIBTYpP a3p000B ¥ aHa3pOOOB U3 OTACIHHON KOJIOHUH.

2. MeTozbl NOMy4YeHHS YUCTBIX KyJIBTYP U3 OJHOH KIETKH.

3. CocoOsI onpeaeneH st YUCTOTHI BBIICIICHHBIX KYJIBTYP.

3AHSATHE 7. BpoxeHue NeKTHHOBBIX BellleCTB
COJEPXAHUE

1. DHepreTuueckue MpoIecchl B KJIETKax MPOKapHOT.

2. bpoxeHune KaK SHEPreTHYCSCKHIA TIPOIIECC.

3. Bpo)keHue MEKTHHOBBIX BEIIECTR.
3AJAHUA
1. TIpocmotpets vamku [leTpu, 3acessHHBIC HA TIPOIILIOM 3aHATHH, CICTATh BBIBOJBI O IMOTyUYeHHH YACTON
KYJbTYPBI.
2. IIpuroTOBUTH CHOITMKH JIGHSTHON COJIOMBI, IPOKUIISITHTD X B poOupkax 10-15 MuH., 3apa3uTh cBeXel
JILHSIHOM COJIOMOM U IOCTaBUTh TEPMOCTAT.

MATEPUAJIBI U OBOPY JOBAHUE: npoOupku, HUTKH, HOXKHUIIB, IFHSIHAS COJIOMA, CTEPUIIbHAS BOJA, BaTa,
CIIUPTOBKA, CIIMYKH.
METOANYECKHUE YKA3AHUA
Paznuyaror Tpu THMA MEKTHHOBBIX BEIIECTB: MPOTONEKTHH, MEKTHH U IEKTUHOBAS KUCJIOTA.
[Ipouiecc pa3pylieHus: MEKTUHOBBIX BEIIECTB HAadMHAETCS ¢ (DEPMEHTATHBHOTO THJIPOJN3a, KOTOPHIA BBI3BIBACTCS
OakTepusMH, TPUOAMH U AKTUHOMHIIETAMHU.
[Tox neiicTBueM ¢pepMeHTa IPOTOMEKTHHA3BI MPOTOTEKTHH TUAPOIM3YETCS JI0 eKTHHA. Jlanee MeKTHH Mo/ IelCTBUEM
MEKTHHMETHIIAICTEPA3HI Pa3pyIIaeTcs 10 MEKTHHOBOW KUCIOTHI U METHIIOBOTO ciupTa. DEPMEHT MOJTUrajJakTypOHH 1a3a
pa3pymaeT NeKTHHOBYIO KUCIIOTY JI0 CBOOOJHBIX MOJIEKYJI TaJaKTyPOHOBOM KHUCIOTHI U IPYTHX MPOAYKTOB: KCHIIO3BI,
apaOMHO3BI, TaJIaKTO3bl, METHJIOBOTO CITUPTa M YKCYCHOM KHCIOTHL [lamee oOpasyromiecs yTiaeBOABl B aHA3POOHBIX
YCIIOBHAX COPaKUBAIOTCA IO TUITY MACISTHOKHCIIOrO OposkeHns. Hanbomnee akTHBHO OpoKeHHE MEKTHHOBBIX BEIIECCTB
ocymecTBIstoT O6akrepun poma Clostridium. C. pectinovorum mepBbIM HaYHMHAST MPOLECC Pa3pyMICHUS MEKTHHOBBIX
BewiecTB. OH MpeAcTaBiIeH JOBOJIbHO KPYMHBIMH HaJIOYKOBUJIHBIMM KJIETKAMH, OJMHOYHBIMH WJIH COECIUHEHHBIMHU B
uenoyku. Cropbl pacnoyiararoTcsi TEepMUHAIBHO.
ITo Mepe HakomjeHUs B cpele KHUCIOT 3TOT BHUJ NpEKpallaeT aKTUBHYIO NIEATENbHOCTh, JajibHeilllee pa3pylleHHe
MEKTUHOBBIX BemiecTB ocymiecTisieT C. felsineum. On nmeeT Bua 6oJiee MENTKMX MAJIOYKOBHIHBIX KIETOK, OJIMHOYHBIX
WIM COeAWHEHHBIX mapamMu. Cropsl OBajbHBIE, (HOPMHUPYIOTCS B IEHTpPe KIETKH. KIETKH- CIIOPOHOCIIBI
KIIOCTPUANAIBLHOTO THIA. DTH MHKPOOPTaHM3MBI HCIIOJB3YIOTCSI B KadecTBE 3aKBACKU JJIs aKTHBAIMM TpoIlecca
aHa’POOHOI MOYKH NPSAIMIHHBIX PACTCHUH.
JIi1st BBIZIENIEHST TIEKTUHOPA3PYIIAIONUX OaKTepHid U3 CTe0Iel TbHA TOTOBAT CHOTIMKY JJTUHON 5-7 CM U CBS3BIBAIOT UX
M0 KOHIaM HUTKOH. CHOMHMKY MOMEIIAIOT B MPOOUPKH, 3aJMBalOT Ha 2/3 oO0beMa BOAOMPOBOIHON BOJON M KHUIATAT
10-15 muHyT. 3aTeM BOAY CIHMBAIOT, BOBHYTPHh CHOIIMKA BCTABJSIFOT KyCOYEK CBEXKEW COJOMBI JIbHA W HAJTHBAIOT B
MPOOUPKHU CTEPHIIBHYI0 BOXy. [IpOOMpKH 3aKpHIBAIOT IUIOTHO CTEPIJIBHBIMH BaTHBIMH MPOOKAMH WM TOMEINAIOT B
TepMocTaT npu Temnepatype +35°C. Pe3yapTaTsl IpOoCMaTPUBAIOT HA CIEAYIOIIEM 3aHATUH.
KOHTPOJIbHBIE BOITPOCHI

1. CrocoObI MOMYYECHHUST SJHEPTUH MUKPOOPTaHU3MAMH.

2. O01ast XapaKTepUCTHKA MTPOIIECCOB OPOKEHUSI.

3. IlyTtu cOpakuBaHus yrieBOJIOB.

4, MacnsHoKHCIIOe OpOXKEHHE.



3AHSITHE 9. Hutpudukanus
COJIEP>KAHUE

1. XemonmuToTpOHBIE MEKPOOPTAHU3MEI.

2. Hurpuduxanms.

3. Beinenenne HUTPUGHUIHUPYIOMIIX OAKTEPH.

3AJAHIA

1. TIpuroTtoBUTH MUTATENbHBIC CPEIBI IS MOMYUCHHUS HUTPUPHIUPYOMUX OakTepuii 1 u 2 a3

HUTPUPHUKAIHH.

2. Pazmute cpenpl B KonObI cinoeM 1,0 — 1,5 cM, 3aKpbITh BATHBIMH POOKaMH U IOMECTUTH B TEPMOCTAT IIPH

temneparype 106°C na 30 muH.

3. KonOsl 3apa3uTe KOMOYKOM ITOYBBI, 3aKPHITh BATHBIMH MIPOOKAaMH ¥ IOMECTUTB B TEPMOCTAT NPH

temrnepatype 25-28°C Ha 14 — 21 cyTku.

4. TlpocMoTpeTh NIPOOHUPKH, MOCTaBJICHHBIC Ha MPEAbIAYILEM 3aHITHH. [IpUroToBUTH mpenapat
«pa3/aBlIeHHAS KalUlsh» W3 OJKUAKOCTH, OTXKATOW M3 CHOIMKA, IPOMHUKPOCKONHMPOBaTb M 3apUCOBATH
MEKTHHOPA3pYyIIAOIUE OaKTEepUH.

MATEPHAIJIBI 1 OBOPYJTOBAHUE: Habop coneit, Bechl, pa3HOBECHI, CKajibIienn, Koaosl Ha 100 mi, Bata, mo4Ba,
MpEeIMETHBIC U TIOKPOBHBIE CTEKIIA.

METOANYECKUE YKA3AHIA

Jost MONYyYeHHUSI KyJIbTYphl HUTPUPUIUPYIOMNX OakTepuil HCIONB3YIOT IHUTATEIBHYIO  Cpemy
BuHOTpacKoro cieayomero cocTaBa B I/ TUCTHIUINPOBAHHON BOJIBI:

st nepBoii a3pl HUTpUDUKAIMK:

(NH4)2S04 - 2,0;

K2HPO4 - 1,0;

MgS0O4 -0,5;

NaCl - 2,0;

FeSO4 - 0,4,

CaCO3 -5,0;

Juis BTOpO#t Pa3el HUTpUDHUKALINH:

NaNO2 - 1,0;

Na2CO3 - 1,0;

NaCl - 0.5;

K2HPO4 - 0,5;

MgS0O4 -0,5;

FeSO4 - 0,4.

Cpessl pazmmBaioT B konobl Ha 100 mur cmoem 1,0 — 1,5 cM u crepunu3yror B aBroknaBe 20 MuH mpu 1 aTM, win B
tepmoctate mpu 106°C B Tedenue 30 MuH. 3aTeM KOJOHI 3apakal0T KOMOYKOM ITOYBHI, 3aKPBIBAIOT BATHBIMH IPOOKaMHU
W CTaBAT B TepMocTaTr npu Temreparype 25-28°C Ha 14 — 21 cytku. O Xone HUTPUPUKAIMA CYIAT 0 W3MEHEHHIO
cocraBa cpenbl B KkoiOax. Ilo mCTeyeHHMH YyKa3aHHOTO CpOKa NPOBEPSIOT B Koiabe co cpefodl Ais mepBoi (asbl
HUTpU(UKALMY HAIMYKE aMMHaka peakTuBoM Hecciiepa n 00pa3oBaHue a30THCTOM KUCIIOTHI IO PEaKIy ¢ peaKTHBOM
MHK-Ho1-kpaxMail. B kos6e co cpenoit 1uist BTopoii $ha3el HUTpU(UKAIMU IPOBEPSIOT HANNYNE a30TUCTOM KUCIOTH U
00pa3oBaHKe a30THOM KUCIIOTHI 110 PEaKLUH ¢ JU(EeHHUITaMHUHOM.

KOHTPOJIbHBIE BOITPOCHI
1. O6uras xapakTeprcTHKA IPYIIIBI XEMOJIUTOTPOPHBIX MUKPOOPTaHU3MOB.
2. OcoOEHHOCTH UX 3HEPTeTHYECKOTO U KOHCTPYKTHBHOTO MeTaboIm3Ma.
3. Ponb xemommToTpo(hoB B IPUPOAE M UCTIONH30BAaHUN UX B HAPOIHOM XO3SIHCTBE.
4. Hutpudummpyromire 6akTepuu U Mpoliecc HUTpUUKAIy. 3Ha4eHHE B IPUPOJIE.

3AHSATHE 16. Onpenenenue 4yBCTBUTEIbHOCTH MHKPOOPTraHN3MOB K AaHTHOHMOTHKAM.
COAEPXAHUE
1. OnpeneneHne UYyBCTBUTENBHOCTH H3YyYaeMBIX OakTepuMii K aHTHOMOTHYECKHM  BEIIECTBAM
AKTUHOMHIIETOB.
3AJJAHIA
1. [TocraButh Ha crepum3anuio B anmnapat Koxa 3 npobupku ¢ MITA.
2. IIpuroToBUTH B CTEPUIILHON BOJIE CYCIIEH3MH TPEX KYJIbTYp OaKTEepHi:
"kapTodenbHO NaNoyku" U ABYX KYJbTYP, BBIICICHHBIX M3 BOJIBI.
3. o I mi kaxaoit cycrneH3un BHECTH B COOTBETCTBYIONIYIO MPOOHPKY CO CTEPHIIBHBIM U OCTY>KEHHBIM
MIIA, TmarensHO NepeMeniats U NepelnuTh B CTEpUIIbHbIE yamku [leTpu, ucnonab3yst A KaKI0U CyCIEeH3UU OJHY
YaIKy.
4. Bripe3aTh arapoBble OIIOYKH U3 YaIIeK ¢ TA30HOM aKTHHOMHIIETOB M PA3JIOKUTh UX HA TIOBEPXHOCTH
MITA munenuem BBepX. Yamiku [leTpu moMecTuTh B TepMOCTaT npu Temiepatype 30°C.



MATEPHAJIBI U OBOPY JOBAHUE: nmpo6upkwu, Bata, HOKHUIEL, annapat Koxa, MITA, crepunbHbie gamku [letpw,
NpOOMPKH CO CTEPHILHOM BOMOW, YAIIKM C Ta30HOM AKTHHOMMIETOB, CTCPHIIBHBIC MHUIETKH, CIIMPTOBKH, CIHYKH,
6aKTepHOIOTHUECKHE TIETIIN, OyMaKHbIE AUCKH, IPOITUTAaHHBIC aHTHOMOTHKAMH.
METOJIMYECKHE YKA3AHUA

1. Onpenenenre aHTHOMOTUYECKON aKTUBHOCTH MHUKPOOPTaHHU3MOB.
CymiecTBYIOT pa3IHyHbIE CIIOCOOBI BBIBICHHUSI aHTHONOTHYECKHX CBOWCTB MUKPOOPTaHU3MOB. Harie Bcero
AHTHONOTHYECKYIO aKTUBHOCTD BBISABIIIOT METOaMH IEPIICHANKYIISIPHBIX IITPUXOB U arapoBbIX OJTOYKOB.
METO/J INEPIIEHANKYJISAPHBIX INTPUXOB
Ha nuratensHbli arap B yarike IlecTpy BbICEBarOT IITPUXOM IIPOAYIIEHT aHTUONOTHKA. [ocie Toro Kak OH BBIPAcTeT U
o0pa3yeT aHTHOMOTHK, NMEPHEHAMKYJSIPHO K €ro IUTPUXY IOJACEBAIOT IITPUXaMH KyJIbTypbl Oaktepuid. [lns mocea
UCTIONB3YIOT TyCThle CYCHEH3MM TEeCT-OPTaHHU3MOB B CTEPWIbHON Boje. Yallku BBIACPIMBAIOT B TEpPMOCTaTe IpU
28-30°C B TeueHue 2-8 CyTOK B 3aBUCHMOCTH OT CKOPOCTH pocTta Oakrepuii. Eciu aHTHOMOTHK OKa3bIBaeT JeHCTBIE Ha
MHKpPOOPIaHHU3M, TO €r0 POCT OyIeT HAOIIOAAThCSA BAAIN OT IITPHUXA MPOAYIICHTA.
METO/I ATAPOBBIX BJIOKOB
[IpenycMmaTpuBaeT WCHONB30BAaHUE pa3HBIX NHUTATENBHBIX Cpel JUIA DPAa3BUTHA MPOLYLCHTAa AaHTHOMOTHKA U
TECT-OpraHu3MOB. [ BBIpAIIMBaHUS aKTHHOMHIIETOB HCTIONIB3YIOT CPEdy CIIEAYIOUMEro cocTaa. 1 rmokosa - 30,0;
KNO:3 - 5,5; MgSO4 - 0,5; NaCl — 1,0; KoHPO4 — 0,4; ZnSO,4 - 0.002; FeSO, - 0,002; arap - 25,0. Cpeny
CTEPWIN3YIOT W HAIMBAIOT B cTepwibHble damky [lerpu. [locie 3acThiBaHMS arapa BBICEBAIOT HA €r0 IOBEPXHOCTH
CIOpPHI  TPOIYLEHTa MM IIOYBEHHYIO BHITSKKY. KymbruBupyroT mpu 28-30°C B Teuenme 8-10 cyTok. 3aTem
CTEpPWIBHBIM IIPOOOYHBIM CBEPJIOM BBIPE3AlOT arapoBble OJIOYKM C Ta30HOM aKTWHOMHIETOB U TNEPEHOCAT MX Ha
noBepxHocTh MITA, 3acestHHOTO TecT-OpraHu3MaMu. ArapoBbIe OJIOUKH PACKIIAIBIBAIOT HA PABHOM PACCTOSHUH OJWH OT
JpYTOro MHUIIENHEM BBEPX M IUIOTHO NPIPKHUMAIOT K arapoBOW IUTacTHHKE. Yalky BBIAEPKUBAIOT | 4 MPH KOMHATHOH
TeMIIepaType, a 3aTeM IOMEIAIOT B TEPMOCTAT Ha CYTKH U 0oJiee B 3aBUCUMOCTH OT CKOPOCTH pocTa 6akrepuil. Eciu
TECT-OpPraHU3M YYBCTBHUTEIbHBI K aHTHOMOTHKY, TO TOCJE MHKYOallul BOKPYT arapoBbIX OJIOYKOB 0Opa3ylOTCs 30HBI
OTCYTCTBUS pOCTa.
YyBCTBUTENBHOCTh MUKPOOPTaHU3MOB K aHTHOMOTHKAM MOJYKHO OIPEACIUTh C IOMOIIBI OYMaKHBIX JAHCKOB,
MPOMHUTAHHBIX ONPEACICHHBIMUA aHTHOHOTHKAMHU. [IJIs 3TOro Ha MOBEPXHOCTH MUTAaTeIbHOM cpeabl (MITA), 3acestHHOM
TECT-OpraHU3MaMH, PACKJIaIbIBAIOTCSA HAa PaBHOM PACCTOSHHUM JPYT OT Apyra OyMaxcHble TUCKH. YaIlKu BHLAECPIKUBAIOT
pH KOMHATHOH Temmeparype 1 4, a 3areM 24 4 B Tepmocrare mnpu 28-30°C. Eciom mccnemyemble OakTepuu
YyBCTBUTEIBHBI K JAaHHBIM aHTHOMOTHKAM, TO BOKPYT AWCKOB 00pa3ylOTcs 30HBI OTCYTCTBHS pocTa. VX mM3MepsioT
MIJDTAMETPOBON HHEiKo#. 30Ha 6oxee 30 MM CBHICTEIHCTBYET O BHICOKOH UyBCTBHTEIBHOCTH MHKPOOPTaHH3MAa K
AHTHOMOTHKY, a MeHee 12 M - 0 ciaboii.
KOHTPOJIbHBIE BOITPOCHI

1. B3anM0oOTHOIIEHHSI MUKPOOPTaHM3MOB MEXIY COOOA.

2. ®opMbI aHTaroHW3Ma MEXIy MUKPOOPTaHW3MaMH M UX HCIIOJIb30BaHUE YETOBEKOM.

3. OO6ue cBoiicTBa aHTUOMOTHKOB U 00JIACTH UX TPUMEHEHHUSI.

4. B3auMOOTHOILIEHHSI MHKPOOPTaHM3MOB C JKMBOTHBIMH. HopmanbHas MuKpoduopa uelnoBeka

XKHBOTHBIX.
5. B3aIMOOTHOIIIEHNSI MUKPOOPT'aHU3MOB C PACTEHHAMHU.

3AHSATHE 17. YyacTiHe MUKPOOPTaHU3MOB B KPYTOBOPOTE OCHOBHBIX 3J1eMEHTOB B IIpUpOJIE.
COAEPXXAHUE

1. DKooTHs MUKPOOPTaHU3MOB.

2. Vcnionp30BaHne MUKPOOPTaHU3MOB YEJIOBEKOM.

3AJJAHIA
L. TIpocmoTtpets vamiku [leTpu, 3acesHHbIe HA peAbLAYIIEM 3aHATUH. M3MepuTh MUITMMETPOBON JTMHENKON 30HbBI
MOZABJIEHUs pocTa GakTepHii BOKPYT arapoBbIX 0J0uKoB. Pe3ynbraTsl 0pOpMuUTh B BHE TaOJINIIBL.

JIEVCTBUE AHTUBMOTUKOB HA POCT BbIJIEJJEHHBIX BAKTEPUI

N‘_’ KYJbTYpPbL I[I/IaMeTp 30HBI I[TIOAABJICHUA POCTA, MM
MECHUITUJIJINH CTPCUTOMULINH [TETPALIUKIINH VICBOMULECTUH
1
2
3
4
KOHTPOJIBHBIE BOITPOCHI

1. PacnipocTpaHeHre MUKPOOPTaHU3MOB B OHocdepe.
2. buoreoxuMuueckas AesTeIbHOCTD HX.



3. Ucnonp3oBaHie MUKPOOPTaHU3MOB JJIsl [TOJTYy4EHHs MUIIEBBIX 1 KOPMOBBIX MPOYKTOB, JIEKAPCTBEHHBIX
MIPerapaToB, B CEITLCKOM XO3SHCTBE U THAPOMETAILTY PTHH.

METOJJUYECKHUE PEKOMEHJAIIUU 110 OPTAHU3AIIMU CAMOCTOSITEJIbHOM PABOTHI
CTYJAEHTOB
CamocrosiTesnibHble pabOThI NMPECTABISIOT cOO0OW OIUH M3 OCHOBHBIX BHJIOB Y4eOHOW AEATENHHOCTH CTyneHToB. Ha
COBPEMEHHOM JTare 00pa3oBaHMSI dTOMY BHIY JCSITENbHOCTH NPHIAETCS CYIIECTBEHHOE 3HaueHHWe. BrimonHeHue
CaMOCTOATENBHBIX PadOT CHOCOOCTBYET CO3HATEIEHOMY YCBOSGHHIO TEOPETUUECKOTO MaTepHalla, BEIPA0OTKE HABBIKOB
paboTHI C TUTEpaTypoi, IIOMOTaeT B OATOTOBKE K 3k3aMeHaM. Kpome Toro, 3To 0JJMH M3 BHIOB TEKYILET0 KOHTPOJIS B
PEUTHHTOBOH crcTeMe 00yIeHUS.
OcHOBHasl 4acTh NpEUIaracMbIX 3aJaHUH U1 CaMOCTOSATENIBHOM paOOThl HAIEJIeHAa Ha HM3YYEHHE TEOPETHYECKOTO
Mmarepuana. s caMOCTOSTENBHOTO M3YydYeHHS CTYACHTaM IPEIVIOKEH MaTepHaj, KOTOPHIH HE paccMaTpHUBAcTCs Ha
JIEKIUSAX WM PacCMaTPUBACTCS JIUIIB 0030 PHO.
TpeboBaHMS K OTYETHOCTH:

- 3azaHnsl HEOOXOAUMO BBIMIOJIHUTD B TETPAIH JUISl CAMOCTOSTEIBHBIX padoT 1o iany: 1 . dopmynupoBka

Bompoca; 2. OteeT Ha Bonpoc; 3. CIHCOK HCIIOIB30BaHHOM JIUTEpaTyphl ¢ YKa3aHUEM CTPaHHIIL.
- CTyJIeHTBI IPEJCTABIISIOT BHINOJHEHHbIC 33/1aHKs HE TIO3/HEE MOCIEAHEH Helen KaX10T0 MOy JIs.

3aganus 1719 cCaMOCTOATeJILHOM
Tembi: Mopdoaorus u cucreMaTnka npokapuot. KyJibTHBHpOBaHUEe H POCT MUKPOOPTraHU3MOB.
IIpoxapunoThl U OKpYysKarOLIasi cpeaa.
3ananue 1. JlaiiTe pa3BepHyThIe OTBETHI HA CIIEAYIOLINE BOIIPOCHI:
1. Kakossl npenenst auddepeHnnaiy y npokapuoT?
2. Yro TaKkoe NepexHBAIOIINE CTAIUH U TOYEMY OHH NEPEKUBAIOT?
3. Yto Takoe ecTecTBEHHAs CUCTEMaTHKa?
3amanue 2. J{aiite pa3BepHyThIe OTBETHI Ha CJIEAYIOIINE BOIPOCHL:
4. Wwmeercs nu npsiMasi CBSI3b MEXK/Ty YHCIIOM MyTallli U BpeMeHEM?
5. PaBHO3HauYHBI T HOHATHS (PUIOTSHUN U BOJIIOINH?
6. MOXHO JIM IIOCTPOHUTH BCEOOBEMITIOIITYIO KIACCH(UKALIMIO 10 OAHOMY IPU3HAKY ?
3ananue 3. JlaiiTe pa3BepHYThIE OTBETHI HA CIIEAYIOINE BOIIPOCHL:
7. C xakuMH IIPU3HAKAMHU KOppeIupyeT pudocoMalbHBIHN anmapar?
8. Kakne opraHu3Mbl OTHOCSITCS K TPOTE00AKTEPHIM?
9.  MoryT 11 IPOTE00AKTEPHHU TTOJIHOCTBIO 00ECIIEYHUTh IECTPYKIIMOHHYIO BETBb YTJIEPOJHOTO IIUKIA?
3ananue 4. JlaiiTe pa3BepHyThIe OTBETHI HA CIEAYIOIINE BOIPOCHL:
10. Kak pacrpezaenstorest XxapakTepHble pyHKINY 1o ¢puioreHernueckomy apeBy? Hanpumep, a3otdukcanus,
TepMod s, aBTOTpodus, aHa3POOH03, THAPOreHoTpodus?
11. Tlouemy 1maHOOaKTEPHUU COCTABUIIN OTJEIIEHYIO BETBb, a HE PacIpeleIMINCh 0 BETBSIM KaK JpyTHe
totoTpodsI?
12. Kak xopemmmpyeT MOp(HOIIOTHS ¢ XUMUIecKoH QyHKIen y 6akrepuii?
3ananue 5. JlaiiTe pa3BepHyThIe OTBETHI Ha CIEAYIOLIUE BOIIPOCHI:
13. MosxHO JIn paccMaTpuBaTh T€HOM OaKkTepuii Kak MO3aUKy CBOIMCTB MIJIM )K€ KaK PsiJi OCJIEA0BATENbHbBIX
NpUOOpEeTEeHNH, N KaKUM 00pa3oM MOTJIN TaKHe PACHPEIEICHHS BOSHUKHYTH?
14. Tlpencrasmusier 1 GnopasHooOpasue OakTepHil yHOpsIJ04eHHOE MHOXKECTBO MIIN JKE CHCTEMY ?
3ananue 6. Jlaiite pa3BepHyThIE OTBETHI HA CIEAYIOLINE BOIIPOCHI:
1. B kakux ciyd4asx, ONHCHIBast 0aKTepHAIBHYIO KyJIBTYPY, MOKHO OTPAHUYIHUTHCS aHATM30M KIIETKH, a B
KaKHUX — TOMYJISIIHAN?
2. YT0 I0HKHO MPHUCYTCTBOBATH B CPEe, YTOOBI KyJIbTypa pocia?
3. Yro siBisieTcs IepBOCTENEHHBIM JJIsl TOHUMaHHS AEATEIbHOCTH MUKPOOPTaHM3MOB B UX CpeJie OOUTaHMUs, a
YTO BTOPOCTEIICHHBIM?

3apganus 1718 CaMOCTOATEbLHOI padoThl
Tembl: MeTa6osm3m npokapuort. I'eHeTHKa MUKPOOPraHu3MoB. PoJib MUKPOOPraHH3MOB B I100aJbHBIX
reOXMMHYEeCKHX IUKJIAX.
3anmanue 7. JlaiiTe pa3BepHYThIC OTBETHI HA CIIEIYIONINE BOIIPOCHI:
1. B uewm otimume 3HepreTUKH GOTOTPOGHBIX U XeMOTPO(DHBIX OPraHU3MOB?
2.  Moxer 11 XeMOTpO(HBIH OpraHu3M Pa3BUTHCS B 110JIE TEPMOAMHAMHUYECKON YCTOHYMBOCTH CyOCcTpara
peakiuu?
3. Kakue dororpodHbie Oprann3Mbl pa3BUBAIOTCS B T0JIE TEPMOJHHAMHYECKON YCTOHYMBOCTH CyOCTpaTa
peakuu?
4. Bo03MOXHO JI1 HCITOJIb30BaHKE KIIETKON SHEPTHN HE CBSA3aHHOM C MEPEHOCOM dJIEKTpoHa (IpoTOHa)?
3amanue 8. JlaiiTe pa3BepHYThIC OTBETHI HA CIEAYIONINE BOITPOCHI:
5. KaxoBa 3aBHCHMOCTH SHEPTeTHKHU KJIETKH OT KOHIICHTPAINU BEIIECTBa B cpeae?
6. Kakue ¢axTopsl OrpaHNYNBAIOT BO3MOXHOCTh UCIIOJIb30BAHMSI OPraHN3MOM PEAaKIUK B KAYECTBE
SHEprojaaromen?
7. Kak noanep>xuBaroTcs B KJIETKE YCIOBHUS, 00eCIICUNBAIOLIHNE €€ HKHU3HEACATEIbHOCTh?



8. TMouemy aust Gakrepuit cOCOO TPAHCIIOPTA BELIECTB B KIETKY OKa3bIBACTCS KPUTHUECKUM?

3amanwme 9. JlaiiTe pa3BepHyTHIC OTBETHI HA CIIEAYIOIIHNE BOIIPOCHL:
9. Kak cBs3aHO CPOJICTBO KIETKH K CyOCTpaTy ¢ TPAaHCIIOPTOM?
10. Bo3MOkHO 71 HapyIIEHHUE [EJIOCTHOCTH MEMOpaHBI Y IPOKapHOTHOTO OpraHu3Ma?
11. Kaxme peaknuu CBSI3BIBAIOT IIUTO30JIb IUTOIUIA3MEI ¢ MeMOpaHHBIM ammaparom? C pubocomamu?
12. UYro HyXHO IUIs TOTO, YTOOBI YacTh peakuuii anabonn3Ma 1 karobonu3ma Obia o0rIeit?
3anmanue 10. [laiiTe pa3BepHYTHIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
13. B03MOXHO J1 TIOSIBIICHHE a3pOOHOTO 0OMEHa /10 mosiBiieHus (poTocucremsr 117
14. B03MO>XHO JIM MTOSIBJICHUE ABIXaTEIbHOMN LEIH IEPEHOCca IEKTPOHOB JI0 MOsIBICHUS (hoTocuHTE3a?
15. Ilouemy mMeTabonaMyecKue My TH ONPEICISIOT crieluduKy oOMeHa PU3NOIOTMIECKUX IPYIII
MUKPOOPTaHU3MOB?
3ananue 11. Jlaiire pa3BepHyThIe OTBETHI Ha CIIEAYIONINE BOIIPOCHL:
16. Moryt nmu oTAenbHBIE (PePMEHTH XapaKTepPH30BaTh IIyTH 0OMEHa OpraHu3Ma?
17. Kax 3aBucHUT cHHTe3 (hepMEHTa OT BHELIHUX YCIOBHI?
18. KaxoBo 3HaueHHe 3amacHBIX BemecTB Wi potoTpodor? g xemorpodon?
3ananue 12. Jlaiite pa3BepHYyThIE OTBETHI HA CIEAYIOIIHUE BOIPOCHL:
1. BO03MOXHO 1M IIPEACTaBUTh BOZHUKHOBEHHE T€HOMa HOBBIX OaKTEpHil B BHJIE OCIEI0BATEIBHBIX
MyTauun?
Kakoe 3HaueHHe NMEIOT KOMOWHATOPHBIE IPOLIECCHl B TEHETHKE MUKPOOPTraHU3MOB?
KakoBo 3Ha4eHHE OTTOPXKECHUS Uy KEPOIHOH reHeTHIECKOW MH(POPMALNH TSI CYIIIECTBOBaHUS BUIOB?
Yro Takoe rerepohoOHs B MPUIOKEHHUH K MUKPOOHBIM cucteMam?
Kak pazpemuTs mpoTUBOpeyre MEXIy COXpaHEHHEM CBOWCTB BUJa M UX U3MEHEHHEM Ha ypOBHE
Gaxrepuii?

akrwn

TpeGoBaHus K peHTHHT-KOHTPOJIIO

Monynu |TeMLI |BI/I,Z[I>I pabot [BaJmLI
5 cemectp
I Moy 1. Mopdomnorus, ee 00bEKTbI U METOJIBI UlabopaTopHble pabOTHI 10
2. CTpykTypHO-()yHKIIMOHATbHAS OPTaHU3alns  (3aJaHus Ui CaMOCTOSATENbHOM 5
MPOKApHOTHOH KiIeTkH. Mopdonorndeckas paboThI
imddepeHnInpoBKa y MpOKapuoT Pedepar 3]
3. PocT 1 Ky/IbTHBHPOBaHHE MUKPOOPTaHU3MOB
4. MeTa6OHyI/I3M npoliapHOT poop KOmIOKBHYyMEI 10
MToro:
5. 'eHeTHKa MPOKAPHOT UlabopaTopHbie paboTHI 10
6. PazHooOpasue u cucreMaTHKa IPOKapruoT 3amaHus U1l CAMOCTOSTENILHOM 5
7. DKOJIOTHS MUKPOOPTaHU3MOB (paboThI
11 mozysms 8. IIpuxiagHas MUKpOOHOIOT U Pedepar 3]
KomnokBuyMsl 10
roro: 60
OK3aMeH 40
Bcero: 100




MMPUJIOXEHMUE 3

6.

YYEBHO-METOJUYECKOE I HTHOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi iureparypa

a) OcHOBHas1 TUTEpaTypa:

1.

2.

BemnsicoBa H. A. Mukpo6uonorus: yaeonuk / H. A. bensicopa. — Munck: Bpimn. mik., 2012. — 443 c: ui. - ISBN
978-985-06-2131-3; [AnexTpoHHbIit pecypc].- Pexxum noctyma: http://znanium.com/go.php?id=508546
[TamoBuu C. A. MuUKpoOHOIOTHS ¢ BUPYCOJIOTHEH N IMMYHOJoTHel: yaeoHoe ocodue / C. A. IlaBmoBud. —
3-e m3x., ucnp. - Munck: Bprr. mik., 2013, — 799 c.: un. - ISBN 978-985-06-2237-2; [ OnekTpoHHEI# pecypc].-
Pesxxum nocrtyma: http://znanium.com/go.php?id=508936

PsbueBa C. A. O6mrast 6uonorus U MukpoOuonorusi: yaeoHoe mocodue / C. A. Pabnesa. - CtaBpomnoib:
CK®Yy, 2016. - Y. 1. O6mas Ouomorusi. - 149 c.: wn.; [DnekTpoHHBIH pecypc]. — Pexxum nocryma:
http://biblioclub.ru/index.php?page=book&id=459250

0) lononuurenpHas TUTEpaTypa:

1. Muxkpobuonorus: yuyebnuk / B. H. Kucnenko, M. III. AzaeB — Mocksa: HUL| UH®PA-M, 2015. - 272 c.:
60x90 1/16. - (Beiciee obpaszosanue: bakanaBpuat) (ITeperuiér) ISBN 978-5-16-010250-4; [DnekTpoHHbI#H
pecypc]. — Pesxum mocrtyma: http://znanium.com/go.php?id=478874

2. OO01as BUPYCOJIOTHS C OCHOBAMHU TaKCOHOMHY BHPYCOB TIO3BOHOYHBIX: yueOHOe mocobue / A. CH3eHIIOB, A.
[Inotaukos, E. Jlpo3noBa u ap. - Opendypr: OI'Y, 2012. - 624 c.: un.; [DnexkTpoHHBIA pecypc]. — Pexnm
mocryma: http://biblioclub.ru/index.php?page=book&id=259296

NPUIIOKEHUE 4
9. CBeeHust 00 00HOBJIEHHH pPadoyeii MPOrpaMMbI THCHHUIIIMHBI (MJIH MO/TYJIf)

Ne Oo0HoBJIeHHBbIH pa3ien padoyei Onucanne BHeCEHHBIX PexBu3uTHI 1OKYMEHTA,

II.I1 nmporpaMmMmbl THCHUIIJIHHBI H3MEeHeHM YTBEPAUBIIET0O UBMECHCHU S

1.
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