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1. HEJIX X 3AJAYHN TUCIIUITJINHBI

l.llq)opMI/IpOBaHHe y CTYZI€HTOB 0a30BbIX TEOPETHUECKUX U IPAKTUUECKUX 3HAHUI B 00JaCTH MUKPOOUOIOTUH

3agaum :

— OCBOCHHE 3HAaHUH O KJIETOUHBIX CTPYKTYpax U Tu(pepeHInpOBKE POKAPHOT, META0OINIECKUX MIPOoIieccax, 00eceynBaOIINX
MHOT000pasue croco00B CYIIECTBOBAHMUS MPOKAPHOT U MX (YHKIMIA B IIPHUPOJIE, TCHETHYECKUX MEXaHU3MaX, OCHOBaX CHCTEMAaTHKH
MHUKPOOPTraHU3MOB U MUKPOOHOW 3KOJIOTHH;

— 3HAKOMCTBO C ITPAKTHYECKUMH ACTIEKTaMH, BXKHBIMH JIJISl PELICHHUS TPOIOBOJILCTBEHHBIX, JHEPTETUIECKUX MPOOJIeM, a TAKKe JIJIs
OXpaHbl OKPYXKAIOLIEH CpeIbl U 3J0POBbS UEIOBEKa;

— ¢opMHpOBaHHE YMEHHI ¥ HABBIKOB MCIIOJIb30BaHUS CTAHJAPTHBIX MUKPOOHOJIOTHYECKAX METOAOB JUIs HAOIFOICHHS U U3YYCHUS
MHUKPOOPTaHU3MOB B IOJIEBBIX U JJAOOPATOPHBIX YCIOBHSX, @ TAKXKE 3HAKOMCTBO C COBPEMEHHBIMU METOJIaMH MUKPOOU OJIOTHYECKUX
HCCIIEIOBAHUN.

2. MECTO JUCHUIIITMHBI B CTPYKTYPE OOII

uxn (pazgen) OIT: b1.0

2.1|TpedoBaHus K nMpeABaAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

2.1.1|OCcHOBBI TCHOMHKH U MPOTEOMUKH

2.1.2|broxumust 1 MOJICKYJISIpHAsi OUOJIOTHS

2.1.3|uromorus

2.2| AncuumianHbl (MOAYJIM) U NPAKTHKH, VISl KOTOPHIX OCBOEHUE JaAHHOI AUCHUTIMHBI (MOAYJIsS) HEOOX0IUMO KAK
npeauiecTByolee:

2.2.1|Bupycoorus

2.2.2|MmmyHONOTUS

2.2.3|O06mu1as 6uonorus

2.2.4|Buonoruueckast OIIEHKa CPeJIbI

2.2.5|MeToap1 MOJIEKYISPHO-TeHETHYECKUX HCCIICAOBAaHUN

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCHUTIIVIMHE, COOTHECEHHBIE C IIJIAHUPYEMbBIMH
PE3YJIBTATAMHU OCBOEHMS OBPA3OBATEJBHOM ITPOTPAMMBI

OIIK-1.1: [IpumeHsieT 3HaHUE TeOPETUYECKHUX 0CHOB MUKPOOHOJIOTHH, BUPYCOJIOTHH, OTAHMKH U 300J0THU I N3yUeHHU s
JKH3HHU U CBOWMCTB KMBBIX 00bE€KTOB, HX HIeHTH(PUKAIUU U KYJIbTHBUPOBAHUS

OIIK-1.2: IlpuMeHsieT 3HaHUe OMOJOTHYECKOIr0 Pa3HOOOPA3Us H ero PoJiM Kak Bedyllero ¢pakropa ycToii4MBOCTH KUBBIX
cucTteM U 0nocdepsl 1J1s1 aHAJIN3a B3aNMO/IeiiCTBUIl OPraHU3MOB Pa3JINYHbIX BHIOB JIPYT € APYIrOM H €O Cpeaoii 00MTaHU

OIIK-1.3: IIlpumensieT MmeToAbI HA0I0AeHNS, HIeHTHUGHKANNH, KIaccH(PuKanny, BOCIPOU3BOACTBA U KYJIbTHBHPOBAHHUS
JKHBBIX 00bEKTOB B IPUPOJHBIX H JIa00PATOPHBIX YCJIOBHSIX

OIIK-8.1: BeinoinsieT c60p, 00padoTKy U CHCTEMATH3AIUIO M0J1eBOI H J1a00opaTOPHOii HHGOPMALMH IJISI OCYIIEeCTBIEHUS
npogeccHOHATbHOI AeSITeJIbHOCTH, AaHAJIM3UPYET NMOJTy4YeHHbIE Pe3yJbTAThI

OIIK-8.2: PaGoTaeT ¢ 0CHOBHBIMHM THIIAMH COBPEMEHHOI0 IKCIEAMIIHOHHOTO 1 JIA00PATOPHOT0 000py10BAHUS JISI
OCylIeCTBJICHHUS MPO(eCcCHOHATBHOM 1esiTeJIbHOCTH

4. CTPYKTYPA U COJEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kon HanmenoBanue pa3iesioB U TeM Bupn 3a- | Cemectp / | Yacos | Mcrounnku | IlpumedaHue
| 3aHATHA HATHSA Kvpc
Pa3nen 1. Paznen 1. Mukpoouosorus, ee 00beKThI
" MeTOIBI
1.1 Mukpobuosorus, ee 00bEKThl U METOABI Jlex 6
1.2 Mukpobuoorus, e 00bEKThl U METOJIbI JIab 6 2
1.3 Mukpobuosorus, ee 00bEKThl U METOABI Cp 6 10

Paznean 2. Pazgen 2. CTpyKTypHO-
(yHkumnonaabHasi XapaKkTepuCTHKA
NMPOKAPHOTHOM KJIeTKH. Mopdosornueckas
auddepeHUpoBKa y NPOKapUOT

2.1 CTpyKTypHO-(hYHKIIMOHAIbHAS XapaKTEPUCTUKA Jlex 6 2
HPOKapHOTHOH KIeTKH. Mopgomornaeckas
T hepeHIpPOBKa Y IPOKAPHOT




2.2 CTpyKTypHO-(DYHKIIMOHATIbHASL XaPAKTEPUCTHKA Jla6 4
IPOKapHOTHOH KieTkH. Mopdorornaeckas
nuddepeHIUpoBKa y MPOKAPHOT
2.3 CTpyKTypHO-(OYHKIIMOHAIBHAS XapaKTePHUCTHKA Cp 10
HPOKapHOTHOH KieTKH. Mopdoiorundeckas
nuddepeHIUpoBKa y MIPOKapUOT
Paznea 3. Pazaen 3. PocT 1 KyJILTUBHPOBaHHE
MHKPOOPraHU3MOB
3.1 PocT u KynbTHBHPOBaHUE MUKPOOPTaHH3MOB Jlex 2
3.2 PocT ¥ KyNbTHBHPOBaHHE MUKPOOPTaHU3MOB JIa6 4
3.3 PocT u KynbTHBHPOBaHUE MUKPOOPTaHH3MOB Cp 10
Pazgen 4. Pa3nen 4. MeTa6o1u3m NpoKkapuor
41 Merta00a13M NPOKapUoOT Jlex 2
4.2 Merta00a13M NPOKapuoT JIa6 4
4.3 MeTabonu3M NpoKapuoT Cp 10
Pazgen 5. Pazgen S. I'eneTnka mpokapuor
51 I'eneTrka npokapuor Jlex 2
5.2 I'eHeTHKA IPOKAPUOT JIa6 4
5.3 I'eHeTHKA IPOKAPUOT Cp 10
Paznen 6. Paznen 6. PaznooOpa3ue u cucreMaTuka
MPOKAPHOT
6.1 Pa3Ho0Opasue u cucteMaTrKa MpoKapuoT Jlex 2
6.2 Pa3Ho0Opasue u cucteMaTrKa MpOKapruoT JIa6 4
6.3 PazHooOpasue u cucreMaTika NpoKapuoT Cp 11
Paznen 7. Paznen 7. JkoJiorusi MUKpOOpPraHu3MoB
7.1 DKOJIOTHSI MUKPOOPTaHU3MOB Jlex 2
7.2 DKOJIOTUsI MUKPOOPTaHU3MOB JIa6 4
7.3 DKOJIOTUsl MUKPOOPTaHU3MOB Cp 6
Pazgen 8. Paznen 8. IIpukiaanasg Mukpoouoaorus
8.1 IpuknaaHast MUKPOOHOIOTHS Jlex 2
8.2 IMpuknaaxnas MUKpOOHOIOTUS JIa6 4
8.3 IMpuknaaxnas MEKpOOHOTIOTUS Cp 5
Paznen 9. Dk3amen
9.1 MukpoOuomnorus DK3aMeH 27

5. OEHOYHBIE MATEPHAJIBI JUISI TPOBEJEHWSA TEKYIIENA U TPOMEXYTOUYHOM ATTECTALIUM

5.1. OneHo4ynble MaTepHaJIbl /IS NPOBEICHHA TEKYIIel aTTecTAlUH

Cwm. [TIPMJIOXEHIE 1.

5.2. OueHouHbIe MaTepHuaJibl 1JIl IPOBEACHUSA l'[pOMe?KyTO‘lHOﬁ aTreCTaluu

Cwm. [TPMJIOXKXEHUYE 1.

6. YHEBHO-METO/JMYECKOE I HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMennyemasi 1urepatypa

6.3.1 IlepeyeHs MPOrpaMMHOr0 odecreyeHust

6.3.1.1

Microsoft Windows 10 Enterprise

6.3.1.2

Microsoft Office mpodeccnonanbueiii mwiroc 2013

6.3.1.3

Kaspersky Endpoint Security 10 mis Windows

6.3.1.4

Google Chrome

6.3.1.5

WinDjView

6.3.1.6

Foxit Reader

6.3.1.7

Mozilla Firefox

6.3.1.8

Msuoro¢ynkionansHbli pegaktop ONLYOFFICE

6.3.2 CoBpemenHble npogeccuoHaIbHbIE 0a3bI JAHHBIX U HH(OPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI

6.3.2.1

OBbC «ZNANIUM.COM»

6.3.2.2

OBbC «FOPAUT»

6.3.2.3

OBC «YHuBepcurerckas OMOIMOTEKa OHIAWH




6.3.2.4|9BC IPRbooks

6.3.2.5|9BC «JIaub»

6.3.2.6/35C BOOK.ru

6.3.2.7|9BC Tel'Y

6.3.2.8|Hayunas snexrponnas oubnmoreka eLIBRARY.RU (moamucka Ha »xypHaIIBI)

7. MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JISI)

Ayautopus OGopynoBanue
5-318 MYJIbTUMEANNHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHast mebelb
5-324 MHKPOCKOIIBI , TEPMOCTAT, EHTpU(]yra, XOJOAMWIbHUK «UHHAPY», 3JICKTPOIUIUTKH, CTEPUIN3ATOP, BECHI
TOPCHOHHBIE, CBETHJIBHUKH HACTONBHbIC, KA CYIMIBHBIH, OaHs KOMOMHUPOBAaHHAS, TIEPEHOCHOM
MYJbTUMEANHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHast MeOelb
5-316 MYJbTUMEANHHBIN KOMIUIEKC, TIEPEHOCHON HOYTOYK, yueOHas MeOelb

8. METOAUYECKHUE MATEPHUAJIBI 1JIS1 OBYYAIOIIIUXCS 11O OCBOEHUIO JUCHUTIINHBI

Cwm. [TPMJIOXEHME 2.




INPUJIOKEHHE 1.

5. ®OH/JI OHEHOYHBIX CPEJICTB

5.1. Ouenoqm,le MarTepuaJjbl 1Jd IPOBEICHUA TeKymeﬁ aTrrecranum

TecToBble 3agaHusI ISl MOATOTOBKH K KOJUIOKBHYMY 1O TeMe «MeTa60/IM3M MPOKapHOT
BosbIIMHCTBO IMaHOOAKTEPUIT OTHOCST K a)

XEMOJINTOABTOTpOdaMm;

0) xemoopranoreTepoTpodam;

B) poTomMTOaBTOTpO(AM;

) (hOTOOPTraHOABTOTPO(AM.

DOTOCHHTE3UPYIOIIUE IPOKAPHOTHI HCIIOJIB3YIOT a)

TOJIEKO BHIMMYIO YacCThb CIICKTPA;

0) yIbTPaHOIETOBYIO M BUINMYIO;

B) ybTpadHOIETOBYIO U HHPPAKPACHYIO;

) BUOIUMYIO U HHPPAKPACHYIO.

3. Habop nurmeHToB y GoToTpoHBIX 3yOaKTepHii

) TOCTOSIHEH JUIsl ONPEICNICHHBIX CUCTEMAaTHUECKHUX IPYIII;

0) OMHAKOB y BCEX CHCTEMATHYECKHUX TPYIIIL;

B) BappHUpYyeT B IIpeeaX OTHON U TOH JKe CHCTEMaTHIECKOM IPYIIITHI;

) pa3nM4eH Aaxe B Ipeeax OJHOrO BUJA.

4. DOTOCHHTETHYECKUE MUTMEHTBI ¢ XUMUUYECKOW TOYKH 3PEHHUS] OTHOCAT K

B kietke GoToTpodoB-TIpoKapruoT 0OHAPYKEHHI a)

XJIIOPO(HUILTBI U OAKTEPHUOXIOPOPHILIBL,

0) TONBEKO OaKTEPHOXIOPOPHUILIEI,

B) TOJIEKO XJIOPO(HILIEI,

) y OMHUX XJIOPOGUILIBL, Y IPYTUX OAKTEPHUOXIOPODUILIBL.
MakcuMyM TIOTJIONIEHUS B CAMO# ITTMHHOBOJIHOBOM YacTH CIIEKTPa UMEET a)
XJIOpOHILT a;

0) xmopodun b;

B) GakTepHOXJIOPOGHILI a;

r) 6akTeproxiopodua b.

OUKOOMITUIIPOTENHBI HAli/IEHBI Y a)

UaHOOAKTEpUH;

0) IpOXJIOPOHTOB; B)

3eJIeHBIX OaKTepHii;

') MypILypHBIX OAKTEpHiA.

8. KapoTrHOMBI y IPOKapHOT BHITOJIHAIOT ClEAYIOMNE (QYyHKIIUH:

a) SIBIISTFOTCSI BCIIOMOTATEIIbHBIMU (JOTOCHHTETUICCKAMH IMUTMEHTAMH, YYaCTBYIOT B PeakIusAX (POTOTAKCHCA, 3alIUIIAIOT OT TOKCHIECKUX F(PPEKTOB CHHIIIETHOTO KUCIIOPOIA;
0) IpUIAlOT OPAHKEBYIO OKPACKY KIIETKaM, SIBIIAIOTCS BCTIOMOTATEIbHBIMH (POTOCHHTETHYECKIMHY TUTMEHTAMH, 3aUIIAI0T OT TOKCHIECKHUX 3((EeKTOB CHHTIETHOTO KHUCIIOPOIa;




B) MIPUAIOT OPAHKEBYIO OKPACKY KJIETKaM, Y4aCTBYIOT B peakuusix (pOTOTaKCHCa, 3aMUIIAI0T OT TOKCHUECKHX (P (PEKTOB CHHITIETHOTO KHCIOPO/Ia;
T) SIBJISIIOTCSL BCIIOMOTATENbHBIMHI (DOTOCHHTETUYECKUMHU IIMTMEHTaMH, YYaCTBYIOT B peakluusax (pOTOTaKcHca, IPUIAI0T OPAHKEBYIO OKPACKY KIIETKaM.
9. Cnextp norsomeHus y OTOCHHTETUYECKUX MPOKAPUOT CABHHYTB a)
KpacHyIo 00J1acTh;
0) cHHIOI0 00J1aCTh; B)
3eJICHYI0 00JIaCcTh; T)
JKENTYI0 001aCTh.
10. ®orocuHTETHIECKNIT anMapaT y MPOKapHoOT COCTOUT U3 CIEAYIOMNX (YHKIMOHAILHBIX KOMIIOHCHTOB
a) CBETOCOOMPAIOIINX MUTMEHTOB, (POTOXMMHYICCKIX PEaKIIMOHHBIX IEHTPOB, (DOTOCHHTETHYECKIX 3JCKTPOHTPAHCIIOPTHBIX CUCTEM; 0)
MeMOpaH, CBETOCOOMPAIOIINX MUTMEHTOB, JICKTPOHTPAHCIIOPTHBIX CHCTEM;
B) CBETOCOOMPAIOIINX MMTMEHTOB 1 PEAKIIMOHHBIX IIEHTPOB; T)
MeMOpaH, XI0po(IIOB, KAPATHHOHUIOB.
11.  OtmeTbTe BepHBIC XapaKTEPUCTHKH I TPYIIIBI TeTM00aKTepuit
a) CTporue aHadpoOkI;
0) coaepKaT TONIBKO 0AKTEPUOXIOPOPIIT g;
B) aHOKCHT'€HHBIN poTOCHHTE3;
T') TPaMIIOJIOKUTENbHAs! KJIETOYHAsI CTEHKA; 1)
(oToauTOaBTOTPOBI;
) crtocoOHBI K a30T(HUKCAITHH.
12. OrmetbTe BepHbBIE XapaKTEPUCTUKH ISl IHAaHOOAKTEpHA
a) TOJIBKO OKCHUTE€HHBIH (POTOCHHTE3;
0) MOTYT pa3MHOKaTbCS IOYKOBAHHEM;
B) clI0XkHas Mopdosoruyeckas quddepeHnupoBKa; T)
IPaMIIOJI0KUTENbHAs! KJIETOYHAsI CTEHKA;
1) umeroT pasopBanHsli LITK;
) obsuratHele a’po0sbl;
) CIIOCOOHBI K a30T(UKCALIUH.
13. OTmeThTe BepHBIE XapaKTEPUCTUKH JUISl IPOXJIOPOPHUTOB
a) aHOKCHTCHHBIN ()OTOCHHTE3;
6) oTcyrcTBHE Xi10podminia b;
B) OJTHOKJIETOYHBIE;
T') TPaMIIOJIOKUTENIbHAs! KJIETOYHAs! CTEHKA; JT)
MHKPOa’pO(HIIBL;
€) crocoOHBI K a30T(HUKCAIIH.
14.  OtmeTbTe BepHBIE XapaKTEPUCTHKH IS IyPITYPHBIX OaKTepuit
a) rpaMOTpUIATENIbHASL KIIETOYHAs CTEHKA;
0) OTHOKJIETOYHBIE;
B) MOTYT Pa3MHOXAaThCsl TOYKOBAHUEM;
T') aHOKCUTE€HHBIN (OTOCHHTE3
1) obnratHele GOTOIMTOaBTOTPORBHI;




€) a’poOHI;

) CIIOCOOHBI K a30T(UKCALIUH.

15. OcHOBHBIM MEXaHM3MOM aBTOTPO(PHON (PUKCAIMN YIIIEKUCIOTHl Y IPOKAPHOT SIBIISIOTCS
a) He3aMKHYTHIN arneTiin-KoA myTs;

0) BoccranoButenbHbIN L{TK (unkn ApHoHa);

B) BOCCTaHOBUTEIbHBIN NIeHTO30(ochaTHbIi myTh (uukn Kanseuna);

r) uuki KanbpBrHa, HO IpH YCJIOBHH, YTO YIVIEKUCIOTa — €AMHCTBEHHBIH HCTOYHUK YIJIepoa.

16. AHOKCHUTeHHBIH (POTOCHHTE3 OCYIIECTBISIOT
a) MypILypHbIE, 3eJICHbIE U TeTn00aKTepuH;

0) mypnypHble, [HaHOOAKTEPUH U TPOXIOPOQUTHI; B)

3eJIeHble, TeJIM00aKTEePHUH U IIMaHOOAKTEPHH;

T) IypIypHBIE, 3€JIEHbIE U TIPOXJIOPOQHUTHI.

17. K rpymnne HecepHBIX MypIypHBIX OaKTepHi OTHOCST
a) Rhodospirillum, Rhodobacter;

6) Thiospirillum, Thiocystis;

B) Ectothiorhodospira, Chromatium;

r) Rhodobacter, Thiocapsa.

18. Henuknuyeckuii myTh MepeHOCa ANEKTPOHOB SBISETCS €MHCTBEHHBIM JIJIsI
a) MypPITYPHBIX U 3€JIEHbIX HUTYATHIX;

6) 3eJeHBIX cepoOaKTepuii U renno0aKkTepui;

B) LIMaHOOaKTepuii U nmpoxiopodur;

T) MypIypHBIX U ITHaHOOAKTEPHIA.

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

0) HEIUKIIMYECKOTO IEKTPOHHOTO TPAHCIIOPTa,;

B) U LIUKJINYECKOTO, U HEUKINYECKOTO TPAHCIIOPTa; T)

y Pa3HBIX M10-Pa3HOMY.

20.  DK30reHHBIMH JJOHOPAaMH 3JIEKTPOHOB NP HELUKINIECKOM 3JIEKTPOHHOM TPAHCIOPTE SIBJISIOTCS
a) cynb(uabl, THOCYIb(ATHI, OPraHMYECKUE COCTMHEHHUS;

0) coeTMHEHMS CepBI M OpPTraHUYECKHE BEIECTRa;

B) OpraHMYECKUe COCANHEHNS;

T) CyJIbGUIBI, THOCYITb(ATHI.

21.  JiBe dpotocuctemsi (I u II) GyHKIHMOHUPYIOT Y
a) nMaHoOaKTepui U MPOXIOPO(UTOB;

0) mypmnypHBIX OakTepuii 1 IaHOOaKTepHi;

B) IypITypPHBIX U 3€JIEHBIX OaKTepHii;

T) renno0aKTepuil ¥ MPOXIOPOPUTOB.
22. Y npoKapHuoT B KOHCTPYKTUBHOM MeTa0O0JIM3Me YIIIEKUCIIOTa BEIIOIHSET CJIEIyIOLINE OCHOBHbIE (DYHKIINH:




Tembl pedepaToB

. Kpacurenu, npuMeHsieMble B IPaKTUKE MUKPOCKONUYECKUX HCCIEIOBAHUM.

. DNEKTPOHHBIN MHKPOCKOII, €T0 IPUMEHEHHE B MUKPOOHOJIOTHH.

. [TogroroBka OGHoNOrMUecKUX 00pasLOB A AICKTPOHHON MUKPOCKOIIHH.

. Merozp! onpeneneHus yrciaa 6akTepuii U GakTepuaibHON MacChl.

. OnpeneneHyne KHHETUYECKUX MMapaMeTPOB poCTa KyIbTYp MUKPOOPTaHU3MOB.

. HakonurensHble, YHCThIE, CMELIAHHBIE KYJIbTYPBhl MUKPOOPTaHU3MOB.

. YCII0BHS KyJIbTUBUPOBAHUS MUKPOOPTraHU3MOB.

. XapaKkTepucTuka MUKpOOPraHU3MOB, HCIIOJIb3YEMBIX B OPOAMIEHOM IPOU3BOJICTBE

P OO ~NO O WN -

. Hayunas nesrenpHOCTH OTedecTBeHHBIX MuKpoOnosnoros: H.®. amanewn, JI.A. 3mmsbepa, 3.B. Epmonsesoii, B.H. llamomrankosa.

0. Ucnonb3oBaHue MUKPOOPraHn3MOB IIpH MMPOU3BOACTBE XHGGOHpO,I[yKTOB. HpOI/ISBO,Z[CTBO IIMBa U BHUH.

11. XapakTepucTHKa aHOKCUTCHHBIX (POTOTPOMHBIX OaKTepUil. IPUTPOOAKTEPHUA U TEITNOOAKTCPHUHL.

12. Lemtrono3opa3pymaromue 0akTepuu.

13. XapakrepucTika IIpoOKapHoT, OCYIIECTBILIIONINX aHaIPOOHOE JIBIXaHHE.
14. CuHTE3 BTOPUIHBIX META0OIUTOB.

15. AHTUOUOTHKH.

16. duccoumarys 6akTepHid.

17. Unentudukanys HEKyIbTHBUPYEMbIX MUKPOOPTaHU3MOB.

18. CemeiictBo Acetobacteriaceae.

19. Cemeiicto Legionellaceae.

20. CemeiictBo Neisseriaceae.

21. DKCTpeMaIbHO TaNO(IIIEHBIC apXEH.

22. MeTaHOTEHBI.

23. DKCTpeManbHBIE TEPMOQHITBL.

29. BausiHue M3mydeHui Ha MUKPOOPTaHU3MBI.

30. BausiHue ruApOCTaTHYECKOrO AABJICHUSI HA MUKPOOPTaHU3MBbI.
31. B3auMocCBsI3b MUKPOOPTaHM3MOB C TIO3BOHOYHBIMH >KUBOTHBIMHU.
32. Azordukcupytomue 6akTepualibHbIe Mpenaparsl.

33. DHTOMONATOrEHHEIE MHUKPOOPraHru3Mbl U UX UCIIOJIB30BAHUC JJIA 3alIUThI paCTeHI/Iﬁ OT BPEAHBIX HACCKOMBIX

34. Vcnonp3oBaHre MUKPOOPTaHU3MOB B Ipolieccax OnopeMeTuaium.
35. Hcnonb3oBaHre MUKPOOPTaHU3MOB B OMOTHAPOMETAIITYPIHH.

TumoBble KOHTPOJILHBIE 33/TaHUS U CTIOCO0 MPOBECHUS TEKYIIEH aTTecTaluu

KpI/ITepI/II/I OLICHUBAHMHA U IIKaJIa OLICHUBAHUA

Temsl pedeparos:

1. Hay4Hast nesTenbHOCTh OTe4eCTBEHHBIX MUKpoonosoros: H.®. 'amanen, JI.A.

3unbbepa, 3.B. Epmonbesoii, B.H. [llanomraukosa.
2. Kpacurenu, npuMeHseMbIe B IPAKTHKE MUKPOCKOITMYECKHIX UCCIIEJOBAHHH.
3. DIEeKTPOHHBIH MUKPOCKOII, €r0 MPUMEHEHHE B MUKPOOHOJIOTHH.
4. IToaroToBka GHOIOTHYECKUX 00Pa3LOB IS DJICKTPOHHOH MUKPOCKOITHH.
5. Metopasl ornpeaenenust yncia OakTepuil 1 6akTepraIbHONW Macchl.

Kpurepun onennBanus pedepara: M3noxxkenHoe nonnmanue pedepara Kak LHeJIOCTHOTO
ABTOPCKOT'0 TEKCTA ONPEEsieT KpUTEPUH €r0 OLIEHKH: HOBH3HA TEKCTa; 000CHOBAaHHOCTD
BHIOOPA MCTOYHHKA; CTETIEHb PACKPBITHSI CYIIHOCTH BOIPOCA; COOIIOICHUS TPeOOBaHUH
Kk o¢opmieHuto. HoBH3HAa TekcTa: a) aKTyaJbHOCTb TEMBI MCCIICIOBAHUS; 0)
HOBM3Ha M  CaMOCTOATENILHOCTh B IIOCTAaHOBKE  IPOOJIEMBI,

(hopMyIMpOBaHKE HOBOTO ACIEKTa U3BECTHOM MPOOIIEMBbI B YCTAHOBICHUH HOBBIX CBSI3EH

(MEeXNpeAMETHBIX,  BHYTPHUOPEIAMETHBIX,  HHTETPAIlMOHHBIX); B) YMEHHE




6. OnpeneneHue KMHETHUECKUX TapaMeTPOB POCTA KYJIBTYP MUKPOOPTaHU3MOB.

paboTaTh ¢ HCCIEIOBAaHMAMH, KPUTHYECKOW JIMTEpaTypod, CHCTEMaTH3UPOBAaTh W
CTPYKTYpPHpOBaTh MaTepHai; T') SIBICHHOCTh aBTOPCKOW IO3HMLIUH, CAMOCTOSTEIbHOCTD
OLICHOK M CY)KJCHUI; 1) CTUIIEBOE EANHCTBO TEKCTA, €IMHCTBO )KaHPOBBIX 4epT. CTeneHb
[PAaCKpBITHS CYLTHOCTH BOIIPOCA: a) COOTBETCTBHUE TUIaHa TeMe pedepara; 0) COOTBETCTBHE
coJiep)KaHusl TeMe M IulaHy pedepara; B) IMOJHOTA W IIyOMHA 3HAHWUH 1O TEMe; T)
000CHOBaHHOCTH CIIOCOOOB M METOZIOB PabOTHI C MaTepHaloM; €) YMEeHHe 0000marsp,
menmaTe BBIBOJBI, COIOCTABISTH PA3IHYHBIE TOYKM 3PEHUS 10 OJHOMY BOIIPOCY
(tpoGiteme).

O0OCHOBaHHOCTh BBIOOpa HMCTOYHHUKOB: a) OLCHKA MCIOJIB30BAaHHOW JINTEPATyphI:
NpuBJIeYeHbl 1M HauOojee W3BECTHbIE pabOTHl IO TeMe HuccieqoBaHus (B T.U.
PKYpHaJIbHBIC ITyOIMKAIMH ITOCTICIHNX JIET, TIOCTIETHUE CTATUCTHUECKHE TaHHBIC, CBOAKH,
cnpaBku U T.A.). CobOmromeHue TpeOOBaHWI K OQOPMIICHHIO: a) HACKOIBKO BEPHO
oopMIIEHBI CCBUIKM HA HMCHOJB3YEMYIO JIUTEPATypy, CIHCOK JIMTEpaTyphl; 0) OleHKa
TPaMOTHOCTH W KyJNBTYPHl H3JOXKEHUS (B T.4. opdorpadudeckoid, MyHKTYaI[IOHHOH,
CTHIMCTHIECKON KYJNbTYpbI), BIaJCHAE TEPMHUHOJIOTHEH; B) coOmoneHne TpedboBaHuil K
00BEMY pedeparta. «OTIHIHOY» CTABUTCSI, €CITU BBITTOJIHEHBI BCE TPEOOBAHMS K HAIIMCAHUIO
n 3amuTe pedepaTta: ob603HaUueHa mpobiieMa M 00OCHOBaHa €€ aKTyalbHOCTb, ClIENaH
KpaTKWil aHAJIN3 pa3IMuHbIX TOUEK 3PEHHUS] HA PacCMaTPUBAEMYIO MPOOJIEMY M JIOTHYHO
M3JI0KeHa COOCTBEHHasi MO3MLMS, CGHOPMYJIHPOBAaHbI BBIBOJBI, TEMa pPAacKpbITa
MOJIHOCTBIO, BBIAEPIKAH 00BEM, COOMIONEHBI TpeOOBaHHs K BHEIIHEMY O(opMIICHHIO,
NlaHbl TPaBUJIbHBIE OTBETHI HA JIOMOJHHUTENbHBIE BONPOCHL. «XOpOULIO» — OCHOBHBIC
TpeboBaHus K pedepary U ero 3aliuTe BBIIOIHEHBI, HO IIPH 3TOM JIOMYIIEHbl HEJOUYETHI.
B 4acTHOCTH, NIMEIOTCSI HETOYHOCTH B M3JIOKEHWH MaTepHaia; OTCYTCTBYET JIOTHYEeCKast
MOCJIEI0BATENILHOCTD B CY)KICHUSX; HE BBIJEp)KaH 00bEM pedepaTa; MMEIOTCS YITyILCHUS
B O(OPMIICHHH; Ha IOIOJHHUTEILHBIC BOIIPOCHI pu 3amuTe
ITaHbI HETIOJIHbIE OTBETHI.

«Y IOBJICTBOPUTENBEHO» — HWMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOOBaHWHA K
pedepupoBanmio. B wacTHocTH: TemMa oOCBelleHa JIMIIb YacTHYHO; JIOITYIIEHBI
(hakTHYeckue omMOKM B colepKaHUK pedepaTa WIM IIPU OTBETE HA JOMOJHHUTEIBHBIE
BOIIPOCHI; BO BpEMs 3allUThl OTCYTCTBYET BBIBOJ. «HeynoBieTBOpHUTENbHO» — TeMa
pedepara He packpbiTa, 00HAPY)KUBAETCS CYIIECTBEHHOE HEITOHUMAaHHE POOJIEMbI HIIH
pedepat He mpencTaBieH.

TecTsl:
1. Knuanvecky 3HaUnMble BU/IBI MUKPOOPTaHU3MOB B OCHOBHOM: a)
aHa’pOOBI
0) MmeTaTpodsl B)
AyKCOTPOdBHI I')
(oroTpodbt
2. depMeHTBI, TOCTOSTHHO CUHTE3UPYIOIINECS B MUKPOOHBIX KJIETKaX, HA3bIBAIOT: a)
HPOTEOIUTHICCKHE

[TpaBnibpHO BEIOpaH BapuaHT oTBeTa — 1 6aynt Tect u3 30 3amanwmid, 20 6amioB —
«YZIOBIIETBOPUTEIHHO» 25 0aIOB — «X0po1Io» 30 0aIIIOB — «OTIMIHOY




0) caxapoJIMTUYECKHE B)
MHTyIMOCIIbHBIE
') KOHCTUTYTHUBHBIE
1) BCE BBIIIICHA3BaHHBIC
3. Kiinanveckn 3Ha4MMble BUIBI MUKPOOPTaHU3MOB B OCHOBHOM: @)
HCUXPODUITBI
0) Me30(HIIbI B)
TepMO(DUIIBI T)
aHAPOOBI
11) a3pO0OBI
4. DepMeHTHI, CHHTE3 KOTOPBIX 3aBHCUT OT HAJWYUS CyOCTpaTa, Ha3bIBalOT: a)
UHIYUUOCTbHBIC
0) KOHCTUTYTHUBHBIC B)
PK30()EPMEHTEHI T)
BHI0(EPMEHTBI
1) cyOcTpaTHBIE

3agaHus U1t CAaMOCTOSITEIEHON paboThI:
3ananue 1. Jlaiite pa3BepHYThIE OTBETHI HA CIIEAYIOLINE BOIIPOCHL:
1. Vcnone3oBaHue MUKPOOPTaHM3MOB B OMOTHIPOMETAILTYPTHH.
2. IlpuMeHeHne MUKpOOPTaHM3MOB B IIpolieccax OnopeMenanum.
3. MukpoOnas yrunuzanust ThO u apyrux orxonos. [lonyueHue Guorormiusa.
4. 3emieynmoOpuTeNbHBIC TMpenapatsl  (a30TQUKCHpYIOMHE OaKTepuaabHBIC
npemnapatsl, pochopobdaKTepuH U Jp.).
5. MukpoOuoornieckue npenapaTsl st 00pbOBI ¢ O0JIE3HIMU U BPESIUTEIISIMH
CEIIbCKOXO3SIICTBEHHBIX PACTEHHH.

Tema packpbiTa ¢ OIOPOH HA COOTBETCTBYIOIINE MOHATHS U TEOPETHUECKHE MOJIOKEHHUS,
(hakTBI ¥ IPUMEPHI B TIOJTHOM 00beMe 0OOCHOBBIBAIOT BBIBOBI — OTIIMYHO ApPryMeHTaIHs
Ha TEOPETUYECKOM YPOBHE HETIONHAs, CMBICH psiia KIIOUEBBIX NMOHATHH HE OOBSCHEH,
ImomymeHa daxTudeckas ommoOKa, He IPUBEALIAs K CYIIECTBEHHOMY HCK)KEHHIO CMBICITA
— xopomo TepMHUHOIOrNYecKUil anmnapar HEMOCPEACTBEHHO HE CBSA3aH C PacKphIBAeMOM
TEeMOH, JOMyHmIeHbl (AaKTUYECKHE W JIOTMYEeCKHE OLIMOKH, CBHIETEIHCTBYIOUINE O
HETIOHNMAaHUH  TeMBl —  YyIOBIETBOpuUTeNpHO PaGora He  BBIONHEHA  —
HEYIOBIETBOPUTEIILHO

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

BOl'[pOCLI AJIS MOATOTOBKHU K 3K3aMEHY:

[pa3BUTHSI MUKPOOHOIIOTHH.

4. Mopomnorust mpoKapHoT.

BHyTpI/ILlI/ITOHJIa3MaTI/I‘{€CKI/Ie MeM6paHLI.

1. OtxpeITHE MUKpOOpPraHn3MoB A. JleBeHrykoM. Mopdonorinueckuii meprox pa3BUTHS MUKpoOnoaoruy. PU3noIOTHIeCKUH TepruoT pa3BUTHS MUKpoO noornu. Hayanas
nesitensHOCTE JI. [Mactepa. Mccnenosanns P. Koxa B oGnactn MeaniHCKO#H MUKpoOHonorun. HaydHble uccie10BaHNus 0T€YeCTBEHHBIX MUKPOOHooroB. COBpeMEHHBIH IEpHO

2. Ilpenmer u 3a1aun MUKpoOnosorni. OCHOBHBIE HANPABJICHUS PA3BUTHSI COBPEMEHHOI MUKPOOHOJIOTHH.
3. TlpokaprOTHBIE U yKaPHOTHBIE MUKPOOPTaHU3Mbl, OCHOBHBIE pa3ninuust. OTIHYUTENbHbIE 0COOCHHOCTH apXeu.

C’I‘pO@HI/Ie, XHMHUYECKHUI COCTaB U (byHKHI/II/I KOMIIOHCHTOB HpOKapPIOTHOfI KJICTKH. HI/ITOHHaSMa. Pubocomsl. BHyTpI/IL[I/ITOHJ'Ia3MaTI/I‘ICCKI/I€ BKIIIOUCH U4

6. 'enernyeckuii anmapat npokapuot. Hykneoun. [Tnazmuasl. Murpupyronye reHeTHIeCKre 3IEMEHTHI (TPaHCIIO30HEI, |S-351eMeHThI).
7. llutoruiazmatudeckas MeMOpaHa MPOKapUOT, XMMIUECKHH COCTaB, CTPYKTYpa, pyHKnnu. MexaHH3Mbl MEMOPaHHOTO TPAaHCIIOPTA.




8. Knerounas cTteHka mpokaproT. XHMAYECKHH COCTaB M CTPYKTYpa KIETOUHOW CTEHKH IPaMIIOJIOKHUTEIBHBIX H TPaMOTPUIIATEeIbHBIX OakTepuil. KileTouHbIe CTeHKH
apxebakrepuii. [IpokapnoTs! 6e3 keTouHbIX cTeHOK. O0pa3oBanue L-popm, chepornos, mporomiactoB. @yHKIMU KIETOYHOH CTEHKH IPOKAPHOT.
9. Karicysibl, CIM3UCTBIE CIIOHM U YeXJIbl. XUMHYECKUH COCTaB, CTPYKTYpa, (QYHKIHH.

10. Kryrukosblil anmapat 6akrepuii. CTpoeHHe, XUMUYECKUH COCTaB, PacloIoKeHHe KI'YTUKOB. MeXaHu3M JABMKEHHsI. MUKPOBOPCHUHKH: OOBIKHOBEHHbIE MM, F-muity.
XWMHIUYECKuil coOCTaB, CTpoeHHE, (yHKINH.

11. OcHOBHBIE THITHI IBMKEHUS IPOKAPHOT. TaKCHCH Y IPOKAPHOT.
12. Mopdodonormuecku auddepeHnnpoBaHHbIE KIESTKH MPOKAPHOT. DHAOCTIOPHI, IUCTHI, aKHHETHI, SK30CTIOpbl, L-popmel. [[opMoTroHnH, 6ac0IiCThL, TETEPOIHCTH, OaKTEPOUIHI.
13. PasmHoxenue Oakrepuii. CiocoOsI pasMHOKeHHS. Da3pl aMuTO3a.

14.  Poct KJI€TOK ¥ pOCT NOMyIISALNH OaKkTepuid. DKCIIOHCHIMAIBHBIH pOCT U BpeMs rerepanun. Poct 6akrepuii B mepuoamdeckoil Kyabrype. Kpuas pocta nepnoandaeckon
KynbTypsl. Passl pocta. [Tapamerpsl kprBoii pocta. CKOPOCTh SKCIIOHEHIIMAIFHOTO POCTa.

15. HenpepriBHOE KyIbTHBHpOBaHKE. PocT GakTepuii B XeMocTare. 3aBUCHMOCTh CKOPOCTH POCTa OT KOHIIeHTpanuu cyoctpara. Kpuas HaceimeHns. YpaBaenne MoHo.
16. OrHowenue npokapuot k O2. Tokcnueckue 3pdekTsl MOJIEKYISIPHOTO KUCIOPOAa U €r0 MPOU3BOIHBIX M MEXAHU3MBbI HX JIETOKCHKAIIH.

17. BuusiHue TeMIiepaTyphl Ha )KU3HEIEATEIbHOCTh MUKPOOPraHu3MoB. TeMieparypHsblii Auana3oH. [Icuxpoduiibl, Me30(huibl, TepMOQHIIBI K UX PACTIPOCTPAHEHHE B IIPHPOJE.
MexaHu3MBbI IICUXPO- 1 TepModuiny. Vicronb30BaHie BHICOKUX TEMIEPATyp Uil MHAKTUBAIIMA MUKPOOPTaHU3MOB. VICIoNb30BaHNe HU3KUX TEMIIEPATyp AJIs XpaHeHHs
MHKpPOOPTaHH3MOB.

18. Bimsinue pH cpesbl Ha ®KHU3HEAEATEIBHOCTH MUKPOOPTaHU3MOB. AIIMAO(GHIBI, HEHTPO(UIIBI, anKano(uIbl, KX pacnpocTpaHeHue B npupozae. Mexanusmsl pH-romeocrasa.

19. BumstHMe n3IydeHHI HAa MEKPOOPTaHU3MEL. BuanMerii cBeT. POTOCHHTETHYECKHN aKTHBHAs paananys. Biusaue nadpakpacHoOro, yapTpadHoIeTOBOT0, HOHHM3HPYIOIIETO
W3JTy4eHUS] HA MUKPOOPTaHu3Mbl. MeXaHU3MBI paIioyCTOHYUBOCTH. [lelicTBHE yIbTpa3Byka Ha MUKPOOHBIE KIIETKH.

20. BausiHME THAPOCTATHYECKOTO AABIEHH Ha MUKpoopraHu3Mel. O6smraTaeie 6apoduinel n OapoToiepaHTHbIE OakTeprH. MeXaHW3Mbl YCTOWYNBOCTH K BBICOKOMY IaBJICHHIO.
21. BoxHasi akTUBHOCTb 1| MUKPOOPTaHH3MBI.

22. XuMHUYeCcKHH COCTaB MPOKAPUOTHOM KIETKH. VICTOUHUKYM OMOTEHHBIX 3JIeMeHTOB. [InimeBsie moTpedHOCTH MpokapHoT. Victounukn yriepoaa. ABTOTPO(BI U TeTepOTPOdHI.
Canpoduts! u mapa3utel. Onurorpodsr u komuoTpodsl. Mcrounuku a3ota, cepkrl, hochopa. Heodxoammocts moHoB MeTayuioB. [lorpebHoCTH B hakTopax pocTta. AyKcoTpdsl U
MPOTOTPORHI.

23.  Tumbl 3HEPTEeTHYECKOTO M KOHCTPYKTUBHOT'O MeTabonm3Ma mpokapuot. ®ototpodus n xemorpodus. Jlutorpodus u opranorpodpus. ABrorpodus u rereporpodus. CriocoOst
cyliecTBOBaHMs pokapuoT (8 Tumos). O6nuUraTHed U (paKkyIbTaTHBHBIN THII MeTA00IH3MA.

24.  TlpuHLMI IPUTOTOBJICHUS MUTATEIBHBIX cpea. TUIBI cpell, UCTIONb3YyeMble sl KYJIbTUBUPOBAHUSI MUKPOOPTaHM3MOB. Y CIIOBUS KYJIbTHBUPOBAHUSI MUKPOOPTaHU3MOB.
KynsTHBHpOBaHue Me30(HILHBIX, TEPMODHIBHBIX, HCHXPO(UIBHBIX, A9POOHBIX, aHAOPOOHBIX, (POTOCHHTE3UPYIOIINX MUKPOOPraHM3MOB. [loBepXHOCTHOE U TITyOHHHOE
BBIpALMBaHHE.

25. O6mas xapakrepucTika oposkenuii. CoOpaxruBaeMbIe M HECOPaKUBACMBIC COCTUHECHUS.

26. TomodepMeHTaTHBHOE MOJIOYHOKHCIIOE OpoxeHue. broxumus npoiecca. XapakTepucTuka roMoepMeHTaTHBHBIX MOJIOYHOKHUCIIBIX OaKTepHid, pacpoCTpaHEHUE U POJIb B
NPUPOJIE, UCIOIb30BaHUE B HUIIEBOH NPOMBIILICHHOCTH.

27. CnuproBoe Oopoxenne. O0pa3oBanue sTaHoa apoxokamu. OtHomenue apoxokeit k 02. «Dddexr [Tactepay. XapakTepucTUKa APOXKOKEH, IPOMBIILICHHOE UCTIOIb30BaHME.
O6pazoBaHue 3TaHONIA OAKTEPUSIMU.

28. MacnsHokucioe opoxenne. Xapakrepuctuka 6akrepuii p. Clostridium. Caxaponuruyeckue, MpOTEOTUTHYESCKUE, TyPUHOIUTHYECKUE KIOCTPHINU. PacnpocTpaHeHue u
3HauCHHE KJIOCTPUIUEB B IpHpo/ie. [IpakTnueckoe NCIoIb30BaHHE.

29. TerepodepMeHTATHBHOE MOJIOYHOKHCIIOE OpoXKeHHe. XapaKTepHCTHKA reTepoepMEHTATHBHBIX MOJIOYHOKUCIIBIX OaKTepHid, paclpoCcTpaHEHHE W POJIb B IPUPO/IE,
UCIIOJIb30BaHKE B MTUILEBOI IPOMBIIUICHHOCTH.

30. baxrepuanbHblii porocuHTe3. OKCUTeHHBIE M AaHOKCUTeHHBIE POTOTpOdHBIE OakTepuy. [INTMEHTHI aHOKCUI'€HHBIX (POTOTPO(HBIX OakTepuil. MexaHU3M aHOKCHI'€HHOTO
(doTtocunTesa. DoTocHHTETHUECKHH anmapar. [[ukTndeckuii 1 HeMUKITMYECKUN My TH TIepeIadn dJICKTPOHOB. XapaKTePUCTHKA aHOKCUTEHHBIX (POTOTPODHBIX OakTepuit
(mypmypHble, 3enenble 6akTepun). X pactpocTpaHeHue u poiib B Ipupo/ie. Vcmonp30BaHe CBETOBOM YHEPTUH TaT00aKTEPHUSIMH.




31.

AspoOHoe mpixaHue. J{pIxaTenpHbIe e MPOKAPHOT, UX OpTaHU3aIws U GYHKIHOHHPOBAHHE. | pyIIIbl a3poOHBIX XeMOOPTaHTPOHBIX OAKTEpHid (METAaHOTPODEI U

METHIIOTPO]BI, YKCYCHOKHCIIbIE, aMMOHH(UIIMPYIOIIHIE U LEJUTI0I030pa3pyiatoye 0akTepun).

32.

XemocuHTe3. [[pIxaTenbHbIe e XeMOIUTOTPO(HBIX IPOKAPHOT. I pymNIbl XeMOJIMTOTPO(GHBIX IPOKAPUOT (HUTPU(PHUIMPYIOLINE, THOHOBBIE, BOJOPOIHBIE OaKTepHHy,

KeJe300aKTeprH, KapOOKCHI00aKTEPUH).

33
34

. AHaspoOHoe npixanue. HurpatHoe, cynb(aTHoe, cepHOe, KapOOHATHOE, OKEJIE3HOE» JbIXaHUe. XapaKTepUCTHKa IPOKAPHOT, OCYIIECTBIIIONINX aHadPOOHOE JbIXaHUE.
. [Tyt ycBOEHHS YTIeKHCIOTH ()OTOCHHTE3UPYIOINMH 3yOaKTepHsaMy (LUK ApHOHA, UK KanbBrHA). ACCHMHISIINS YTIIEKUCIOTHI TeTEPOTPOPHBIMHU ITPOKAPHOTAMH.

PubynozomonodochaTHbIN 1 CEpUHOBBII IUKIIB ACCUMIULINH (hOpMaNbIeTHAa Y METHIOTPOGHBIX OakTepuii. crons3oBanue C2-cyOCcTpaToB U APYTHX OPTaHMYECKUX
COEIMHEHUI.

35
36
37
38
39
40.

. YcBoeHne coeiMHEHNH a30Ta. ACCUMIISIIMOHHAs HUTpaTpeayKius. Pukcarus MoieKyIsipHoro azota. CBOOOTHOXKUBYIINE U CUMOMOTHYECKHE a30T(QUKCATOPHI.
. ACCHMIISIINOHHAS CyNb(aTpeTyKIHs.
. CHHTEe3 OCHOBHBIX OMOIOIMMEPOB: HYKIEHHOBBIX KUCIIOT, OEJIKOB, JIMITUIOB, YIJICBOIOB, APYTUX BAKHEUIINX COENMHEHHH MUKPOOHOW KIIETKH.
. AHTHOMOTHUKH, CHHTE3, KI1acCHU(UKALHS 110 IPOUCXOKACHHIO, XUAMUYECKON CTPYKTYpe, MEXaHU3MaM JACHCTBUSL.
. Perynsanus merabonu3ma y mpoKapuoT.
[TostoxeHre MPOKAPHOT CPE/IH APYTHX OpraHu3MOB. TpexmoMeHHas cucTeMa *xuBbix oprannamos K. Bése: nomen Bacteria, nomen Archaea, nomen Eucarya. JIBe ocHOBHbIC

9BOJIIOLIMOHHbIE JIMHUK TIPOKApuoT: qoMen Archaea u nomen Bacteria.

41

. Cucremaruka npokapuort. Pa3nens cucteMaTuku npokapuoT. Homenknatypa. MexxayHapoAHBIH KOJIeKC HOMEHKIJIATYphI OakTepuil. TakcoHOMHYeck e kateropuu. [lonsarus

«HITaAMM», «KIJIIOH», «KYJIbTYypa», «BApUAHT». KOHHCHI_II/ISI BUA 'y 6aKTepHﬁ. duroreHeTHYeCKas U HCKYCCTBCHHAas KJ'IaCCI/I(l)I/IKaLII/Iﬂ MMpOKapHoT.

42.

Onpexnenureny 6akTepuil. [IpuHIUITBI cCHCTEMATH3aLMK IPOKapHOT B onpenesuTese 6akrepuii bepmku (1991). CoueraHne reHOTUNMHYSCKOro U GEHOTHITMYECKOTO TIOIXO0I0B K

KIaccuuKanum nmpokapuot B PykoBonctee bepmku mo cucremarudeckoii 6akrepuonoruu (Bergey’sManual of Systematic Bacteriology), 2001-2007 rr.

43.

Wnentndukanns 6akrepuii. Mopdonoruueckne, THHKTOpHAIBHBIE, KYIbTypalbHbIE, (PU3H0JIOT0-ONOXUMHIYECKHE, CEPOIOTHIECcKIe Tpu3Haku. Cucremarrika OakTepuii Ha

OCHOBe TreHeTndeckoro poactsa. 16S p-PHK — cucrema nnentudukanum. Vcnonp3oBaHne XeMOTaKCOHOMHUYECKUX MIPU3HAKOB TS HACHTUGUKAINA. Y IeHTHUKATS
HEKYJTbTHBHPYEMBIX MUKPOOPTaHU3MOB.

44

45,
46.
47.
48.
49.
50.
5L
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

. Homen Archaea. ®uaym Al. Crenarchaeota.

®unym All. Euryarchaeota. Kimaccer Methanobacteria, Methanococci, Methanopyri, Methanomicrobia.
®unym All. Euryarchaeota. Knacc Halobacteria.

@Dunym All. Kiace Thermoplasmata

®unym All. Kitace Thermococci. Kimacc Archaeoglobi.

@unym Alll. Nanoarchaeota. ®unym AIV. Korarchaeota. ®uny AV. Thaumarchaeota.

Homen Bacteria. ®unym B1. Aquificae. ®unym B2. Thermotoga. ®unym B3. Thermodesulfobacteria.
®unym B4. Deinococcus — Thermus. @unym B5. @unym Chrysiogenetes.

®unym B6. Chloroflexi.

@unym B7. Thermomicrobia.

dunym BS. Nitrospirae.

®dunym B9. Deferribacteres.

®duym B10. Cyanobacteria.

@®unym B11. Chlorobi.

dunym B12. Proteobacteria.

durym B13. Firmicutes.

Dunym B14. Actinobacteria.

dunym B15. Planctomycetes.




62. ®unym B16. Chlamydiae.

63. ®unym B17. Spirochaetes.

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

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

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

Il'enotun u penoTrn. HacnencTBeHHas n HeHaCIeACTBEHHAsI HN3MEHUMBOCTE. MyTaIllOHHAS IPHUPOAa H3MEHINBOCTH. YacToTa i THIEI MyTaruid. CIOHTaHHBIA U
WHIYIIMPOBAaHHBIA MyTareHe3sl. [[puMeHeHne MyTaHTOB MUKPOOPTaHM3MOB B HAYYHBIX HCCICAOBAHUAX U B IPAKTUYECKHUX LEIISX.

79. PexoMOMHAIINY TEHETHYECKOTO MaTepHaa y MpokapuoT. TpaHchopMarys, TpaHCIyKIHs, KOHbIOTAIHS.

80. Henacnenyembie n3MeHeHHs: CBOUCTB OakTepuii. Mopdosoruueckiue 1 OMOXUMHYCCKHE MOTU(pHUKAIMU. JJuCCoIralus MUKPOOPTaHU3MOB.

81. Yuactie MHKpOOPTaHU3MOB B KPYTOBOPOTE YITIEPOAa, a30Ta, CEPHI.

B3anMoOTHOIIEHHST MEKPOOPTaHU3MOB MEKy c000ii 1 ¢ ApyrumMu opranusMamu. CHUMOHO3BI, MyTyalIi3M, KOMMEHCAIIN3M, MeTab1o03, apa3uTu3M u Ap. Turs
B3aMMOOTHOIICHNH MUKPOOPTaHU3MOB C PACTCHUSIMHU U )KUBOTHBIMH. HopMmanbHast MEKpo(Iopa 4eloBeKa U €€ poiib. Y CIOBHO-TIATOT€HHBIE M ATOTCHHBIE MUKPOOPTaHM3MBI.
MHUKpOCKONTNYECKHE METOIBI H3YUCHHSI MUKPOOPTraHn3MoB. CBETOBOM MHUKPOCKOIL. Y CTPONHCTBO, IPUHIUIT PaOOTHL. Y BEIWYEHHE, pa3pemmaronas ciocoonocts. PazoBo-
KOHTPACTHasI U JJFOMUHECIICHTHAs MUKPOCKONHA. DJIEKTPOHHAs MUKpocKonws. [IpocBeunBaromast n CKaHUPYIOIas JEKTPOHHAss MUKpocKonus. [TonroroBka o0pa3nos s
IICKTPOHHON MUKPOCKOTIHH. YIIBTPATOHKNE CPE3bl. MeTOAbI AIEKTPOHHOH MUKPOCKOIINH, OCHOBAaHHBIC Ha ITOJyICHUH MEXaHNIECKUX PEIIINK: «3aMOPaKMBAaHIE — CKAJIbIBAHUE» 1
«(3aMOpPaXXMBAaHUE — TPABICHUEY.

84. Yuctsle ¥ cMeMIaHHbIE KyIbTyphl MUKPOOPraHn3MoB. HakonuTenpHble KynbTypbl. [IpHHINIT 371eKTHBHOCTH. M eTOAbI MOTy4YeHHS YUCTHIX KyIbTYp.

Mertossl onpenienieHus uncia oakrepuit n 6akTepuanbHON Macchl. [IpsMble M KOCBEHHBIE METO/IbI KOJMYECTBEHHOTO YUeTa MUKpOOprann3MoB. Omnpenenenne 6uomaccs
B3BemMBaHueM. OrpeaeneHne KOJIMYecTBa KJIETOK 1 OHoMacchl He(heTOMETPHIECKUM METO/IOM.

86. [TousiTus «cTepuin3anusy, «ie3nHdekuus». MeTo bl cTepuIIn3alny, UCTIOIb3yeMbIe B MUKPOOHOJIOTHYECKON PaKTHKE.

Hcnonp30BaHe MUKPOOPTaHU3MOB B OMOTEXHOJIOTHH, OMOTHAPOMETAILTYpT UM, Onopemennanuy. bakrepnanbaple OnonecTuiypl, Onoy100peHns, MUKpOOHAs YTHITH3AIUs
TBO n npyrux orxonos. Mcnonp3o0BaHHe MUKPOOPTaHU3MOB B 3/[paBOOXPAHEHUH.

88. MeTopI M IPUHIUITEI IPOBEAEHHS CAHNTAPHO-MUKPOOHOIOTHUECKHUX HUCCIIeJ0BaHUH 00BeKTOB BHEIIHeH cpessl. [ pymmsr CIIM.

HnaHpreMHﬁ 06paSOBaT€J'IBHBII7[ pe3yabTar Tunoskie KOHTPOJIbHBIC 3aJaHus u croco6 KpI/ITepI/II/I OLICHUBAHHA U IIKaJla OICHUBaHUA

(KOMITETEHIIHS, HHIUKATOP) POBEACHNUSI IPOMEKYTOIHOM aTTeCTAlluK
(2—3 mpumepa 3aaaHwMit)

OIIK-1.1: T[IpumeHser 3HaHHE TEOPETUYECKUX OCHOB [TecThl: [MpaBunbHO BEIOpaH BapuaHT oTBeTa — 1 6amt Tect

MHUKPOOHOJIOTHH, BUPYCOJOTHH, 60TaHuKHN U 300yorun g |1. Cradminokokku — Mopdoraorngeckas ¢popma 6aktepuit, |3 30 3amaHui,

M3YYeHUs] JKU3HH W CBOMCTB JKHBBIX OOBEKTOB, WX [IPH KOTOPOH 0-19 6asoB — «HEYAOBIETBOPUTENLHOY 20-

MACHTU(DHUKAINN ¥ KyITbTHBUPOBAHUS @) JeNeHHWEe KIETOK MPOHUCXOTUT B TpeX B3aWMHO [24 Oaia — «yI0BJIETBOPHUTEIBHO» 25-29

OITK-1.2: [Mpumensier  3HaHHE OHMOJIOrMYECKOTO [MEPIIEHANKYJIISPHBIX IFIOCKOCTSX ¢ 00pa30BaHUEM ITAKETOB [0AJIIOB — «XOPOIIOY

pazHOOOpasust W €ro pojaM Kak Beaymero (akropa ((TIOKOB) u3 8 v OONBIIEro Yrcia 0cooen 30 OaIIOB — «OTITUIHOY

YCTOWYMBOCTH KMBBIX CHCTEM M Onocdepbl sl aHaIu3a 0) mesieHHe KJIETOK MPOMCXOAUT B IBYX B3aHMHO

B3aMMO/ICHCTBUI OpPraHW3MOB Pa3JIMUHBIX BHJOB JPYT C | HEPIEHAUKYJSPHBIX IIOCKOCTIX ¢ 00pa30oBaHUEM TeTpa]

JIPYTOM M CO Cpelioi OOUTaHMs B) JIeJICHNE KIIETOK ITPOMCXOAUT B HECKOJIBKHX
IJIOCKOCTAX ¢ 00pa3oBaHHUEM 00BEMHBIX HEMPABUIILHOM

(hbopMBI CKOTUTEHU

) JeJEHHE KIJIETOK NPOUCXOAUT B OJHOHW IUIOCKOCTH C

00pa30BaHUEM LIETIOYEK Pa3INIHON JUTHHBI




2. BriroueHnsiMu OakTepHaNbHON KIIETKH MPHHITO
Ha3bIBaTh
Q) 3amacHble
KapOOKCHCOMBI
0) NPOXYKTHl KIETOYHOrO MeTabojmu3Ma, MeMOpaHHBIE
CTPYKTYPBI CO crielu()UIeCKUMU QYHKIUSIMH
B) XJIOPOCOMBI, Ta30BbIE BAKYOJIH, [IHaHO(UIIMHOBBIC 3epHA
I) OTJIIOXKEHUS CEpbl, TpaHyje3bl, JHMIUIHBIE U
noaugochaTHbIE TPaHYIIBI

3. K mnokosmumest  ¢dopmam  Mopdosorudecku
1 dhepeHIMpPOBaHHBIX KIETOK IPOKAPUOT OTHOCAT
a) SHIOCTIOPHI, SK30CTIOPHI, IUCTHI, TOPMOTOHHH,
0) 9HIOCIIOPBI, YK30CHOPHI, TETEPOLUCTHI, OAKTEPOUIBI
B) SHIOCHOPBI, 3K30CMOPHI, LUCTHI, AKUHETHI T)
SHIIOCTIOPBI, AKHHETHI, IIUCTHI, TE€TEPOLUCTHI

MUTATCJIbHBIC BCIIECTBA, XJIOPOCOMBEI,

[MoaroroBeTe pedepaTnBHOE COOOIIEHHE, TPE3CHTALINIO U
ITOKJIaJ] IO OAHOW U3 CIIEYIOLIUX TeM:

1. Onpenenenne KMHETUYECKUX MApaMeTPOB POCTa
KyJbTYP MHUKPOOPTaHU3MOB.

2. HaxonurenbHbIE, YUCTHIE, CMEIIAHHBIC KYIbTYPHI

MHUKpPOOPTaHH3MOB.
3. YcnoBus KyJIbTHUBHPOBAHHUS MUKPOOPTaHU3MOB.
4. XapakTepucTHKa MHKPOOPTaHU3MOB,

UCIIOJIb3YEMBIX B OPOJMIBHOM IIPOU3BOJICTBE

5. Hcnone3oBaHme  MHUKPOOPraHM3MOB  IIpH
MIPOM3BOJICTBE XJIeOONPOayKTOB. [IpoM3BOACTBO MUBa H
BUH.

OpUTrHHAIBHOCTH TEKCTa cOCTaBIsieT cBbiie /5% - 3 Ganna
OpUruHanbHOCTH TeKkcTa coctasisiet 50-74 % - 2 Hanna
OpUrHHAIBHOCTH TEKCTa cocTabisieT 25-49 % - 1

Oan

OpUTrHHAIBHOCTh TEKcTa cocTaBiuster Mmenee 25% - 0
OasioB

BoImosHeH aieKBaTHBII OTOOP HCTOYHUKOB U JINTEPATYPEI
IO TeMe, IIPUBJICUYEHHI JIM HanboJiee N3BECTHBIE PadOTHI 110
TemMe HccieloBaHus (B T.4. MyOJIMKAIMK IMOCIEIHUX JIET,
BapyOexxHast auTeparypa) — 2 bania

Pecdepar ommpaercss Ha y4yeOHyr0 nuTEepaTypy W WiIn
[ycTapeBmune n3naHus — 1 6amr

OTpakeHHe B IUTaHE KITIOYEBBIX ACTIEKTOB TEMBI — 2 Oaa;
@DparMeHTapHOE OTPaKEHHE KIIFOUYEBBIX ACIIEKTOB TEMBI —
1 6am;

[MosHOE COOTBETCTBUE COJAEPIKAHUS TeMe U IUIaHy
pedepara — 2 Gasia;




UacTHuHOE COOTBETCTBUE COJICPIKAHMUS TEME U IUIaHy
pedepara — 1 Gasra;

Bce npezcraBneHHbIe BEIBOABI 000CHOBaHbI — 2 Oasuia;
IAPryMEHTHpPOBaHa TOJIBKO YacTh BHIBOJIOB — 1 Oaju.
BepHO 0(opMIIeHBI CCHUIKH Ha HCIOJIB3YEMYIO
imuteparypy — 1 6amn

ConocTraBieHUE Pa3IMYHBIX TOUCK 3PSHHS 110 OJJHOMY
Bompocy (mpobneme) — 1 Garmna;

CoOroieHb! IpaBuiIa op¢orpadudeckon,
MYHKTYallHOHHOW, CTUIIMCTHYECKON KyIbTyphl — 1 Oam;
CobmroneHs! TpeboBaHusa kK 00BEMY pedepaTa — 1 Oam.
15 6amoB — orimaso 10-14

0aJUTOB — XOPOIIIO

5-9 6ayioB — yaoBieTBoputesbHO 0-4

0asa - HeYZOBJIETBOPUTEIBHO

OINIK-1.3: IIpumensier METO/IbI HaOJII0IeHN S,
naeHTHGUKALNY, KilacCH(DUKAIMK, BOCIPOM3BOACTBA H
KyJIbTHBUPOBAHUS JKUBBIX OOBEKTOB B IPUPOIHBIX H
11abOPATOPHBIX YCIOBUIX

OIIK-8.1: Brmomnaser coop, 00paboTKy u
CHCTEeMaTH3alUIoO M0JIeBOH M JabopaTopHON MH(pOpPMAIN
ISl OCYIIECTBIICHHS ITPO(ECCHOHANBHON AEATeIbHOCTH,
AHAJM3HMPYET TMOJIyYSHHBIE PE3YJIbTaThI

OITK-8.2: PaboTaeT ¢ OCHOBHBIMH THIIAMH COBPEMEHHOTO
PKCIEIUIIMOHHOTO U JTAOOPaTOPHOTO O0OOPYIOBAHMS IS
ocyiecTBiIeHHsT TPO(ECCHOHAIBHOM JIeTeIbHOCTH

1. IpurotoButs  cpeipl Uil  IMOJYYEHUs
HaKONUTENbHBIX KYJIBTYP adpOOHBIX U aHA3POOHBIX
CBOOOTHOXKHBYIIHX a30TPUKCUPYIONINX OaKTEPHU.

2. [Momyuurs HaKOIHUTEJIBHYIO KyJIBTYpY
KapTo(eIbHOH MaJIOYKH.

3. IIpocMoTpeTh MOCEBHI, CAETAHHBIE Ha MPOILIIOM
3aHsATHH. OOpaTUTh BHUMAaHHE Ha XapakTep pocTa

KyJIbTypHl Ha CKOLIEHHOM U mpsimoM MIIA u B wamke
[Terpu.
4. U3 TONy4eHHBIX KYyJIBTYp HPUTOTOBUTH

nmpenaparsl, IPOMUKPOCKOIIUPOBATH U 3apHUCOBATH

Cpera TIpUTOTOBJIEHAa BEPHO, KyJbTypa IOJIydeHa
KayeCTBEHHAs, IMpemapaTsl  CAeNaHbl  Ka4eCTBEHHO,
[PUCYHKH CJIeNTaHbl BEPHO — OTIIMYHO

Cpena TpPHUTOTOBJIIEHA HE COBCEM BEpPHO, KYJIbTypa

MOJTy4eHa HE COBCEM KaueCTBEHHAs, IPEnapaThl CIesIaHbl
HE COBCEM Ka4eCTBEHHO, PHCYHKH CJIENIaHbl HE COBCEM
BEPHO — XOPOIIO

Cpena  HpUTOTOBIEHA € OMMOKaMH,  KYyJIBTypa
HI3KOKaueCTBEHHas, npenapaTsl C/IeJIaHBI
HEKA4eCTBEHHO, PHCYHKH CIENaHbl C OINOKaMu -
[YZOBJIETBOPUTEIHHO

Cpena He NPUTOTOBICHA, KyIbTypa HE IIOIydYeHa,
MpenapaTsl He CeNaHbl, PUCYHKH HE CIIEIaHbl —

HEYTOBJICTBOPUTCIILHO




MPUJIOKEHHUE 2.

8. METOAUYECKHUE YKA3AHUSA VIS OBYYAIOIINXCSA IO OCBOEHHUIO JUCIIUITJINHBI
(MOLY.JIs)

Conep:xaHue IMCHUNIMHBI

Pa3gen 1. MukpoOuoJiorus, ee 00beKThl H MeTOABI

Tema 1. [Ipeamert, 3a1aun MukpoOuonoruy. Mlctopust BO3HUKHOBEHUS U pa3BUTHE MUKpOOHonorun. OCHOBHBIE
HarpaBJIeHUs] COBPEMEHHOH MUKPOOHOJIOTHU

[Tpeamert, 331241 MUKPOOMOIIOTHH, €€ MECTO B COBPEMEHHOM OMOJI0OrnU. Mup MHUKPOOPIaHU3MOB, MX Ba)KHEHILINE
cBOIiCTBa, O0IINE TPU3HAKK U pa3HOOOpa3ue. MHOrooOpasue crnoco0oB CylecTBOBAaHHUS MUKPOOPTaHU3MOB. Poib
MUKPOOPTraHH3MOB B OHocepe, X y4acTHe B reTepoTpOQHOM MpoLecce pa3iokeHHs: U B ONOreOXUMUYECKUX
LIMKJIaX, B PErYJILMU ra30BOTO COCTaBa aTMOC(EPHI, B CAMOOUYHIIICHUH BOJJOEMOB, B OYHCTKE OKPYKAIOIIEH Cpeibl
0T TOKCHYIHBIX BEIIECTB, B IOACPKAHUH TUIOJOPOANS MTOYBHI, B 00pa30BaHUN ITOJIE3HBIX HCKOTAEMBIX.

VcTopust BOSHUKHOBEHHS M Pa3BUTHA MUKPOOHONOrHH. OTKPBITHE MUKPOOPTaHU3MOB A. BaH JIEBEHTyKOM.
Hayunas nesrensrocth JI. [Tactepa. 3nauenne padot P. Koxa mist pa3BuTs MeAUIIMHCKONH MUKPOOHOJIOTHH.
PasBurne oTeuecTBenHON Mukpooduonoruu. Hayansie uccnenoBanns J1.C. Llerkosckoro, 1.11. Meunnkosa, C.H.
Bunorpanckoro, JI.1. UBanosckoro, H.®. 'amanen, I1.B Huknuackoii, JI.A. 3uns6epa, I.A. Hagcona, B.JL.
Omensiackoro, b.JI. Mcauenko, B.H. lllanomuukosa, 3.B. EpmonbeBoi, E.B. Tananaesa u ap. CoBpeMeHHbIH 3Tan
[pa3BUTHSI MUKPOOHOJIOTHH. 3HAYEHUE MOJIEKYJISIPHO-TEHETHUECKUX U MOJIEKYJISIPHO-ONOJIOTHYECKIX
MccieJ0BaHKi B pa3BUTUU MUKPOOHOJIOTHH W BUPYCOJIOTHH. [1epCrieKTHBBI pa3BUTHSI MUKPOOUOJIOTHH 1
Brpycosorud. OCHOBHbIE HAIIPaBICHUS COBPEMEHHONH MUKpOOHOIOrHY. MeauInHCKasl, CAaHUTapHas,
BeTepHHapHasi, IPOMBIIIUICHHAS], TIOYBEHHAs, BOJHAs, KOCMUUECKask MUKPOOHOJIOTHS, TEOMHUKPOOHOJIOT HSI.
["eHeTHKa MUKPOOPTaHU3MOB, SKOJIOTHSI MUKPOOPTaHU3MOB, MOJIEKYJISIpHAs KOJIOTHUSI.

Tema 2. MUKpPOCKOITMUECKUE METO/IBI HCCIIeI0OBAHNS MUKPOOPTaHU3MOB

MHKpOCKOITHUECKHIE METObI H3yUSHNSI MUKPOOPTaHu3MOB. CBETOBOM MUKPOCKOII M €TO Pa3HOBUAHOCTH:
TeMHOTIONIbHAS, (Ha30BO-KOHTPACTHAS M JIIOMUHECIIEHTHAS! MUKpOCKONHs. VccinenoBaHus )KUBBIX U
(uKcupoBaHHBIX 00beKTOB. [IpocThie u AnddepeHIaIbHbIE METOABI OKPACKH OaKTepHil. DIIEKTPOHHBIH
MHKPOCKOII ¥ €r0 IIPUMEHEHHEe B MUKpoOHnostoru. [IpocBednBatomuii (TpaHCMUCCHOHHBIA) U CKaHUPYFOITHH
MHKPOCKOTIBL.

[TonroToBKa 6MOJIOTHYECKUX 0OPA3IOB AT 3JIEKTPOHHONH MUKPOCKOIUH. Y IIBTPaTOHKHE cpe3bl. MeTo bl
IIeKTPOHHON MUKPOCKOIIMM, OCHOBAHHBIC HA MOJYYEHUH MEXaHUYECKHUX PEIUIUK: «3aMOpakUBaHUE —
CKaJbIBAaHUE» U «3aMOPAXUBAHUE — TPABJICHHUEY.

Pa3znen 2. CTPYKTYpHO-(pYHKIMOHAIbHASL XapAKTEePUCTUKA NPOKAPHOTHOM KJjeTku. Mopdosornyeckas
nudgepeHIMPOBKA Yy IPOKAPHOT

Tema 3. Mopdosorugeckoe paznoodpasue nmpokapuot. CTpyKTypa, XHMHUYSCKUI COCTaB ¥ (PYHKIMH KOMIIOHEHTOB
IpoKapHOTHOW KieTKH. Mopdonornuecku andGpepeHIUpoBaHHbIE KIETKU IPOKAPUOT

CXOICTBO M pa3iIMuue B OPraHM3aIUH KIETOK DYKapHOT U MPOKapHoT. OTIHIUTENbHBIE 0COOEHHOCTH apXeil.
Pazmeps! mpokapnoT. PazHooOpasue ¢popm kieTok npokapuot. Kierounsle acconuanny mpoKapHoT.
Crnopoobpasytomue 1 HecriopooOpazyromue 6akrepun. THIbl cnopooOpa3oBaHus. THITE )KIYTHKOBAaHUSL.
CtpoeHMe, XUMHUYECKHH COCTaB M ()YHKIIMH KOMIIOHEHTOB KJICTKH.

/losepxnocmmuvie knemouHnvle cmpykmypol. KileTouHast CTeHKa TPOKapHoT. I paMIIosIoKUTeIbHEIE,
rpaMOTpHLATENbHBIE U KUCIOTOYCTOIuUBbIE OakTepuu. CTpOoeHHEe, XUMHUUECKHH COCTaB, PYHKIIMU KIETOYHBIX
CTEHOK T'PaMITONIOKUTENBHBIX U IPaMOTpHULIATENBHBIX OakTepuil. KiieTouHble CTEHKH apXeil: IICeBOMYpPEHHOBEIE,
OETIKOBBIE, TEeTEPOIOIICaxapUaHbIe, TTUKONPOTEHHOBHEIE. [IpokapnoTel 6e3 KIeTouHbIX cTeHOK. OOpa3oBanue L-
bopm, cheporioB, MPOTOIIACTOB.

Karicysl, CIM3UCTBIE CIOH U YeXJIbl. XMMUYECKUH COCTaB CTPYKTypa U pyHKIH. MuxkpoBopcuHkH. [1nm
(umOpum). F-munmu. KnetouHsle BEIPOCTBI: MPOCTEKH, TU(BI, LIHITHI.

[ Toosuocnocmov baxmepuanvhvlx kiemox. Xryrrku npokapruot. OcoOeHHOCTH CTpOoeHHs 06a3albHOTO Tea y
rpaMIIOJIOKUTEIBHBIX U IPaMOTPUIIATENLHBIX OakTepuid. MeXaHn3M JBMKEHHUS IPOKAPUOT, UMEIOIINX K'Y THKH.
/IBI>KEHHE B )KUJIKUX cpenax (I1aBaHKe), IBH)KEHHE 110 THITy poeHus. J{Bmxkenue ciimpoxet. [loarsrusaronmii Tun
NBIDKEHNS. J[BIDKEHME TI0 TUITYy CKOJIBXKEHHUs. JIBUKEeHUEe, OCHOBAaHHOE HA aKTHHE. TaKCHUCHI.

AHTUT€HHBIE CBOIICTBA NOBEPXHOCTHBIX CTPYKTYP NPOKApHUOT.

[/ [umonnasmamuyeckue Kiemounsie cmpykmypsi. Komnonnnas ¢asza MUTOIUIA3MBI U CTPYKTYPHBIE 3JIEMEHTHI.
["eneTmueckuii anmapar mpokapuot. Hykineonn (6akrepuanbHas xpomocoma). Baexpomocomusie monekyisl JTHK.
[Trasmuasl. PerynstopHsie 1 Kogupyonme GyHKIUA TIa3MUA. MUTPHPYIOIIE TeHETUIECKHE SJIEMEHTHI.
MHCepumoHHbIe TocheaoBaTeabHOCTH (IS-3mementsr). Tpancno3onsl (Tn-31eMeHTHI).

PriGocoMbl IPOKAapHOT: COCTaB, CTpoeHue, pyHKuuK. Pasmuuus pubocom 3yKapuoT 1 NPOKApHOT.
BryTpunuToniasmMaTndeckue BKIIOUYEHHUS. 3aracHbIe BeIIeCcTBa: MOIHcaxapyIs! (TIIMKOTeH, KpaxMall, TpaHyesa),
T B! (TpaHyJIIbl TOJIH- ~OKCUMACIITHON KUCIIOTHI), MOJMUIENTHABI (IIHaHO(QUIIMHOBEIE TPAaHYJIIBI
maHoOakTepuii), moaudochaTs! (BOIOTHHOBBIE 3€pHA), dMeMeHTapHas cepa. CTpyKTypHI (BKITIOUCHHS ), HMEIOIINE
(byHKIIMOHATIBHOE W IPUCTIOCOONTEIHHOE 3HAYCHHE: KapOOKCHCOMBI, a3POCOMBI, MAarHETOCOMBI, XJIOPOCOMBI




3eJIeHBIX OakTepuii, GpukoOMIMCOMBI IHaHoOakTepuii. [Tapacnopansusle Bkarouenus Bacillus thuringiensis —
OeNKoBbIE TOKCHHBI, 00Iamaronne u30MpaTeIbHON Ccrienn(PUIHOCTRI0O NEHCTBHUS NMPOTHB HACEKOMBIX OTPSIOB
Lepidoptera, Coleoptera, Diptera .

HuTorrasmMaTudeckas MeMOpaHa, 0COOEHHOCTH €€ COCTaBa, CTPYKTYPHI M PYHKIHH y mpokaproT. OcoOeHHOCTH
mMeMOpaH apxei. [TlonsTue o nomudyHKkIMOHaIBHOCTH MeMOpaH. OCOOEHHOCTH TPAHCIIOPTA BEIIECTB Y MIPOKAPUOT U
MEXaHU3MBbI, 00eCIIeUnBarOIie OOMEH BEIIECTB C OKpYsKarouel cpenoi. Jlokamusanus IbIXxaTeabHbIX 1
(hOTOCHHTETHYECKHUX LIENIEH TPAHCIIOPTA HIEKTPOHOB.

BHyTpunuTomiazmaruueckie MeMOpaHsl IpoKapuoT. @OTOCHHTETHYECKHE MEMOpPaHBbI (BE3UKYJIbI, JTaMeIUIbI,
THJIaKOUbl). BHyTpuIMTOIIIa3MaTn4ecKue MeMOpaHbl XeMOTPO(HBIX OaKTepuil.

Henenue xnemku u cnocobu pasmnodicenus dbakmepuii. bunaprnoe nenenue. ®a3pl amurosa. Pernnukanus
6axrepmansHoit IHK, cerperanms nykneomna. Llurokunes m (aza pacxoxiaeHHs MouepHUX KieToK. [loukoBaHume
Oaxtepwmii, Kak BapHaHT OMHapHOTO AeneHus. MHOXecTBeHHOe AeneHne. KieTounsle MUKIB MpoKapruoT (Oammi,
MPOCTEKOOaKTepHid, MUKCOOAKTEpHIA).

Mopdodomnormaeckn quddepeHIpoBaHHbIE KIETKH MPokapuoT. [Tokosmmecs popmsl. L{ucTel, aknHETHI
IMaHOOAKTEpUii, IK30CTIOPHI OAKTEPHA, IK30- U SHAOCIOPHI AKTHHOMHUIIETOB, 3HAOCIIOPHI IPAMITOJIOKHUTEILHBIX
OakTepuii. 3aKOHOMEPHOCTH (POPMUPOBAHUS FHIOCIIOP, CTPOCHHE, XUMUYECKHH COCTaB. Y CTOMYMBOCTh CHOP K
9KCTPEMANIBHBIM BO3/ICHCTBUSIM, IPOAOIDKUTEIBHOCTD XKHU3HNU criop. O0pa3zoBaHue Clealn3upOBaHHbIX KIETOK
(reTepouMcThl MaHOOAKTEPUH, OaKTEPOUABI KIyOSHHKOBBIX OaKTepuil), CIyKalux i GUKCALH
MOJIEKyJIsIpHOTO a30Ta. Mopdonorndeckn nuddepeHInpoBaHHbIE KISTKH, CIy)KaIlUe I pa3MHOKECHUS
(ropMoroHnH 1 6aCOUKCTHI IIMaHOOAKTEPHiL).

Pasnea 3. Poct M KyJIbTHUBMPOBaHHE MUKPOOPTaHU3MOB

Tema 4. Poct GakTepuii B IEpUOAMYECKON U HEMPEPHIBHON KYJIBTYpPE

Poct kerox u poct nomyinsanuil. CoaraHCUPOBaHHBIN 1 HecOANaHCHPOBAHHBIA POCT. DKCIOHEHIIMANBHBIN POCT U
BpeMs reHeparun. Poct 6akrepuit B nepuoandeckoit Kyinsrype. Kpupas pocra nepuoandeckoit KyabTypsl. Pa3sl
pocta. [lapameTpsl KpuBO# pocTa: yaenbHasi CKOPOCTh POCTa, BEIXO OMoMacchl. MeTopl onpeaenieHns! Jrcia
Gakrepuii n GakTepruanbHOI Macchl. IIpsiMble M KOCBEHHbBIE METO/IbI KOJTMYECTBEHHOTO y4eTa MHKPOOPTaHN3MOB.
Omnpenenenne 6momaccsl B3penmBaHueM. OnpeienieHne KOINIecTBa KIETOK M OMOMAacchl He()eTIOMETPUIECKUM
METOJIOM.

Poct 6akTepuii B HempepBIBHOH KysbType. PocT B xemocTare. 3aBUCHMOCTD CKOPOCTH POCTa OT KOHIIEHTPauu
cyocrpata. Kpusas Haceimenus. Ypasaenne MoHo. 3HaueHHE METO/1a HEMPEPBIBHOTO KYJIBTUBUPOBAHUS IS
U3y4eHHsI CBOMCTB MHUKPOOPTaHU3MOB U UCIIOJIB30BAHUE €TO B IPOMBIIIIEHHOCTH

Tema 5. KynpTuBHpOBaHHE MUKPOOPTaHU3MOB

Brienenue v KyJIbTUBHPOBAHNE MUKPOOPTAaHU3MOB. DJIEKTUBHbBIE METOABI KyIbTHBHUPOBaHMs. HakonuTensHele,
YHCTHIE, CMEIIAHHBIE KyJIbTyphl MUKPOOPTaHN3MOB. MeTO/IbI TIOJTydEeHHUS YUCTHIX KYJIBTYpP U NX 3HaUCHHE.
OCHOBHBIE THIIBI CPEJI, UCTIONb3yEMBbIE ISl KYJIbTHBUPOBAHUSI MUKPOOPTaHU3MOB. Y CIIOBUS KYJIBTHBUPOBAHUS
MHUKpOOpraHn3MoB. KynpTuBrpoBaHre Me30(QHIbHBIX, TEPMOPHIBHBIX, IICUXPOGHIBHBIX, a3POOHBIX, aHA3POOHBIX,
(hOTOCHHTE3UPYIOMNX MUKPOOPTraHU3MOB. [10BEpXHOCTHOE 1 MITyOMHHOE BBIpAIIUBAHUE.

[NonaBnenune pocra u TMOEIE MUKPOOPTAHU3MOB MO AEHCTBHEM PA3IMYHBIX areHTOB. MeTOIbl CTepHIIN3alnH.
Pasnean 4. Mera60113M NPpOKapuoT

Tema 6. O01mast XxapakKTepUCTHKa KOHCTPYKTHBHOT'O M SHEPIETHUECKOTO MeTabom3Ma mpokaproT. CriocoOs!
CYIIECTBOBAHUS U THIIBI )KU3HHU y IPOKAPHOT

Onpejenenye MOHATHH SHEPTETHYECKUI METa00JIN3M U KOHCTPYKTHBHBIA MeTabonu3M. [loTpedHOCTH MPOKapHoT B
MUTATENBHBIX 3JIEMEHTAaX U MUKPO3JIEeMEeHTaX. MICTOUHHKH yrieposa Ui KOHCTPYKTHBHOI'O MeTaboImu3Ma.
ABTOTPO(DBI ¥ reTepoTpodbl; canpoUTH U Mapa3uThl; KOMUOTPO(BI U OUTroTpodbl. VicTouHNKH a30Ta, Cepbl,
¢docdopa. Heobxonumocts noHOB MeTaiuioB. [loTpeOHOCTD B hakropax pocrta. [IpoToTpodsl 1 aykcoTpodsl.
DHepreTHYecKue pecypehbl, HCIoIb3yeMble pokaprotaMu. PoToTpodbl U XeMOTPOdBI; TUTOTPOPHI U OPraHOTPO (I
CoueraHusi OCHOBHBIX BHJIOB DHEPI€THYECKOTO U KOHCTPYKTHBHOI'O METab0JIN3Ma, ONpeAESIOIINe Cloco0
CYIIECTBOBAHUS ITPOKAPHOT: XEMOIUTOABTOTPODHS, XEMOINTOT€TEPOTPODHS, XEMOOPTaHOABTOTPO(HH,
XeMooopranoreteporpodus, Gporosmroasrorodus, poroaurorereporpodus, GoroopranoaBToTpoPHs,
(oroopranorereporpodus. [Tonsitue o MukcoTpodum.

Tema 7. [Tyt nomyueHunst SHepruu, OCHOBaHHBIE Ha CyOCTpaTHOM (OCHOPUINPOBAHUH

Omnpenenenus MOHATHS «OposkeHne». O0mIas XapakTeprcTHKa poieccoB opoxenust. COpakuBaeMble U
HecOpakuBaeMmble cyocTpathsl. [1yTn cOpaskuBaHUS yriIeBOJOB: TIIMKOJIUTHYECKUN Ty Th (ITyTh DMO/1eHa-
Meiieproga-Ilapnaca), okucauTeNbHbIH neHTo30¢ochaTHbi (MyTs BapOypra-/ukkenca-Xopekkepa), 2-keTo-3-
JIe30KCH-6-(hocdormokoHaTHbii (yTh JHTHEpa-/y10poBa).

MomnoyHOKHCIIOE TOMO- U reTepodepMeHTaTnBHOE Oposkerrne. CIIPTOBOE, MACISTHOKHCIIOE U APYTHE BUABI
Oposxenni. J[Byx¢a3zHocTs OpoXKeHUH, ee MPHINHBL. XapaKTePHUCTHKAa MEKPOOPTAaHU3MOB, BBI3BIBAIOITIX
OpOo’KeHHS; UX PACIIPOCTPAHEHHUE B MIPHUPOIE U IMPAKTHUECKOE 3HAUCHUE.

Tewma 8. [Tyt momy4ueHns HEPTUH, OCHOBaHHbBIE HA POTO(HOCHOPUITHPOBAHUN

OKcureHHble U aHOKCUTeHHbIe (oToTpodHbIe OakTepuu. bakrepuanbHblii poTocuHTe3. [INTMEHTH aHOKCHT'€HHBIX
¢ororpodHbIx 6akrepuit. @oTOCHHTETHYECKNH aNmapaT: cocTaB, OpraHu3ays. MexaHn3M aHOKCUT€HHOTO
¢orocunTesa. Lluknmyecknii 1 HEUUKINYECKUH ITyTH MEPEAadH IEKTPOHOB. XapaKTePHCTHKA aHOKCUT'€HHBIX




dhoToTpodHBIX OaKTepHii, UX PACIPOCTPAHEHHUE U POJIH B MpUpoe. VICImob30BaHNe CBETOBOW SHEPTHH
TaT00AKTEPUSIMH.

Tema 9. [Tyt nomyueHns SHEPTUHU, OCHOBAaHHBIE HAa OKUCIUTENEHOM (hocoprmmpoBaHnn

Aspobnoe ovixanue. DOPMBI yHacTHsI MOJIEKYJSIPHOTO KHUCIIOPOJa B OKUCIICHUH pa3HbIX cyocTpaToB. [loaHoe
HEeTOJIHOE OKHCIIeHHe cyOcTpata. Posik nmkina TpukapOOHOBBIX KHCIOT. [IpIXaTebHbIE e NPOKAPHOT.
KommoHeHTHI AbIXaTenbHOH nend. MeXaHu3M OKUCIUTENEHOTO GochopriinpoBanus. XapaKkTeprUCTHKA
BO)XKHEHIINX 9yOaKTepHid, OCYIIECTBISIIOUINX a9pOOHOE OKHUCIIEHHE OEIIKOB, YIIIEBOAOB, YIIIEBOAOPOJIOB U APYTHX
MHOTOYTJIEPO/IHBIX BEIECTB (aMMOHH(HUIMPYIONINE, YTIEBOIOPOIOKUCISIONINE, LEJUTI0I030pa3pyLIatoline
6akrepun). [IpoxaproTsl (METHIOTPO]EI), OKHCIISIONINE METaH, METAHOJ U IPYTHe OJHOYTIICPOTHBIC COSNHEHUS.
Anaspobuoe ovixanue. OnpenencHne NOHITHS «aHa3pOOHOE AbIXaHNe». JJOHOPHI M aKLETOPHI SIEKTPOHOB,
UCTIONIb3yEMbIE PA3HBIMH MUKPOOPTaHU3MaMH IIPU aHA3POOHOM IBIXaHUH. AHa3POOHBIE IBIXAaTEIbHBIC IICTIH.
Turmer aHa’poOHOTO ABIXaHUS y IPOKAPHUOT: HUTPATHOE, CyIb(haTHOE, CepHOE, KapOOHATHOE, (hyMapaTHOE.
IIpokapnoThl, BOCCTaHABIMBAIOIINE HUTPATHI M APYTUE COSANHEHUS a30Ta (JUCCHMWIAMOHHAS HUTPATPEAyKIHs 1
neautpudukanusa). Cynp(haTBOCCTAHABIMBAIONINEG W CEPYBOCCTAHABIMBAIOMINE OaKTEpHU (IUCCHMIIIALIMOHHAS
cynsdarpenykmus). KapboHaTHOE JpIXaHNE METAHOTCHOB U aIlleTOTCHOB.

Xemocunmes. OKHCIIEHHE HEOPTAaHUIECKUX CyOCTPaTOB: BOCCTAHOBIIEHHBIX COCTMHEHUH CEPBI, a30Ta, XKEee3a,
MOJIEKYJISIPHOTO BOZOPOZA M APYTHX. JpIXaTenpHbIe [EH a3pOOHBIX XeMOIUTOTPOGHBIX 3ybakTepnuil. OCHOBHBIE
TPYIIIBI XEMOJIUTOTPO(HBIX 3yOaKTEepHil: THOHOBBIE, HUTPH(UIMPYIOIIIE, BOZOPOJHbIE OAaKTEPHH,
Kene300aKkTepru, KapOOKCHI00aKTeprH.

Tema 10. BuocunTeTHYECKHE IPOLIECCH! Y IPOKAPUOT

[TyTi ycBOEHUS yIIIEKUCIOTH (POTOCHHTE3UPYIOIUMH 3yOaKkTeprsMu. BoccTaHOBUTEIBHBIN MK TPUKApOOHOBBIX
KUCIIOT (LIMKJI APHOHA), BOCCTaHOBUTENBHBIN neHTo30(hocharHblii nuki (uuki Kanseuna). @yHKIMOHUPOBAHHE Y
METWIOTPO(HBIX OakTepuii pudy1030MOoHO(OCHATHOTO ¥ CEPHHOBOTO LIUKJIOB ACCUMMIIAINH (YOPMAIbICTHIA.
AccUMUIIAINSA YTIIEKUCIOTH TeTepoTpodHEIMH ITpokaproTaMu. Mcnonp3oBanne C2-cyOcTpaToB n Ipyrux
OPTaHUYIECKUX COCITUHECHHH.

YcBoeHHE coeqMHEHNH a30Ta. ACCUMIISIIMOHHAs HUTpaTpeayKnus. OUKcays MONEKYIIPHOTO a30Ta.
CBOOOTHOXKUBYIIHE U CHMOHMOTHUECKUE a30TPHUKCATOPHI. VCIIONp30BaHEe COCAUMHEHHA CePhl. ACCUMUIAIIMOHHAS
Cyab(aTperyKIIHs.

CuHTEe3 OCHOBHBIX OHOMOIMMEPOB: HYKJICHHOBBIX KUCJIOT, OEJIKOB, JIUITHJIOB, YTIEBOJIOB, IPYTUX BaKHEHIINX
COEIMHEHUI MUKPOOHOH KJIETKH.

BropudHbie MeTab0IUTHI. AHTHOMOTUKY, CHHTE3, KTacCU(UKALUS 110 MPOUCXOKACHHIO, XUMUYECKOU CTPYKTYpE,
MeXaHHU3MaM AeHCTBUS. MeTo/Ibl BBISIBICHUS] aHTHOMOTHKOB U OIpeIelIeHHEe YyBCTBUTEILHOCTH MUKPOOPTaHU3MOB K
aHTUOMOTHYECKHM IpernapaTam.

Perynsamms merabonmn3ma. bruoxumuueckre OCHOBBI M YPOBHH PEryJISIIIMU MeTabonn3Ma. MeXxaHU3Mbl PeryIsun
cuHTe3a (hepMEeHTOB (MHIYKIHS, penpeccus). Perymsamnus aktuBHOCcTH (hepMeHTOB. OCHOBHBIC MEXaHU3MBI
PETYIAINN: AIIOCTepUIECKUl, N30CTePUIECKIH, KOBAJICHTHAS! MOANGDHUKAII U JIp.

Pasnea. 5. I'eneTuka npoxkapuot

Tema 11. ['eneTuka npokapuoT

I'enernyeckwmii anmapat npokapuot. ['enorun u peHorun. HacnencrBeHHas 1 HeHaceICTBEHHAs H3MEHUYUBOCTb.
MyTarnuoHHas nIpupoaa U3MEeHUYUBOCTH. YacToTa U THIBEI MyTaluil. CIOHTaHHBII U MHTyIIMPOBAaHHBII
MyTareHessl. [IppMeHeHre MyTaHTOB MHKPOOPTaHM3MOB B HAyYHBIX HCCIEIOBAHUAX M B MPAKTUYECKHUX IIEIIAX.
[TepcriekTHBBI T€HHOI MHXXEHEpUH. PeKoMOMHAIMK EeHETHMYECKOro Marepuaia y mnpokapuot. TpaHchopmarius,
TPaHCAYKIUS, KOHbIOTAIMs. | eHeTHuecKkiue OCHOBBI TATOTeHHOCTH OakTepuil. HeHacnenyemble H3MEHEHUs
CBOMCTB OakTepuii. Mopdosiorinyeckre 1 Onoxumuueckue Moaudukaun. Juccounanus MUKpoopranusmMoB. Pazien
6. PazHoOOpa3ue 1 cucTeMaTuka MpoKapuoT

Tema 12. [IpyHUMOBI CUCTEMATUKHU U HICHTH()HUKAMY IPOKAPUOT

ITonoxeHne MpoKapuoOT Cpen APYTUX OpraHU3MOB. TpexToMeHHas cucTeMa *KHUBbIX opraHusmMoB K. Bése: nomen
Bacteria, momen Archaea, nomen Eucarya. JIse oCHOBHBIC DBOITFOIIMOHHBIC JTHHUHU MPOKAapHOT: goMeH Archaea u
nomeH Bacteria.

Cucremaruka npokapuoT. Paznens! cucremaTnku npokapruot. HomeHkmaTypa. MexayHapoIHBIH KOJEeKC
HOMEHKJIaTypbl OakTepuil. TakcoHoMnueckue kateropuu. Konnemnus Buna y 6akrepuii. Gunorenernueckas u
MCKYCCTBEHHAs! KJIaCCU(PHKAIUS IPOKAPHOT.

Omnpenenurenu 6aktepuid. [IpyHIMIBI cucTeMaTn3anyy MPOKapHoT B onpeaenuTene 6akrepuit bepmku (1991).
CoueraHue reHOTUITMYECKOTO U (PEHOTHITMUECKOTO MOIX0/I0B K KJIacCH(HUKALMK TPOKapHoT B PykoBocTae
Bepku o cucremarnyeckoit 6akrepuoniorun (Bergey’sManual of Systematic Bacteriology), 2001-2007 rr.
Wnentndukarnms npokapror. OCHOBHBIE IPU3HAKH, UCTIONb3yeMbIe IPH HIACHTU(DUKAIIINHA TPOKAPHOT.
Mopodomnoro-KyasTypaibHbIe, (PHU3HO0TIOT0-ONOXUMHYECKHIE, CEPOIOTHUECKIE, XEMOTaKCOHOMUYECKHE,
sKoJoruyeckue npusHaku. ['enorunuueckue xapakrepuctuku. ['+11 coctaB JHK, pasmep renoma, JIHK-/ITHK u
JHK-pPHK romomnorus. OnpeneneHne n aHadn3 HyKJICOTHIHBIX HocienoBaTensHocTei reaoB 16S pPHK.
Wnentndukays HEKyIbTHBHPYEMBIX MUKPOOPTaHU3MOB.

Tema 13. KpaTkuii cucremaTndeckuii 0030p NpOKAPHOTHBIX OPraHN3MOB

Cucremarnueckuii 0030p IPOKapHOT (KyJIbTHBUPYEMBIE IPECTABUTENN) B COOTBETCTBHU ¢ PyKoBOCTBOM
Bepoku o cucremarnyeckoit 6akrepuonorun (Bergey’sManual of Systematic Bacteriology), 2001-2007 rr.




Homen Archaea. ®@unym Al. Crenarchaeota. O6uias xapakrepuctuka. Mopdosaorus, MeTabou3m,

(usmonorugeckre ocooeHHOCTH. TeMIiepaTypHbIi nuamna3oH pocta. Mecta ooutanus. TUNHYHBIE TTPEICTABUTEIH

KpEeHapXeoT.

@unym All. Euryarchaeota. OcHoBHbIC (HHU3HOIOTHYECKHE TPYIINBI 3BPUAPXEOT: METAHOT€HbI, OOJIUTaTHBIC

9KCTpEMaNbHBIE TajJopHIIbl, 00NIUTaTHBIE SKCTPEMalIbHbIE TEPMOAUI0(UIIbL.

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

¢usmnosorny 1 MeTabosM3Ma MeTaHoreHoB. KapOoHaTHOe IbIXaHUe KaK OCHOBHOI CIIOCO0O MOTyYeHHUs! SHEPTUH.

BrocunTe3 MeTaHa. DKoJIOTHYECKHE HUIIN MeTaHOTeHOB. Poub B pupose. [IpakTiuyeckoe 3HaU€HHE METaHOT'€HOB.

Kunacc Halobacteria — skcTpemanbHo ranodusibhbie apxen. PU3nonornyeckiue 0co0eHHOCTH. MeTaboau3m.

CriocoObI IoJTyueHHs YHEPTUH: a3poOHOe pIxanue, GoTocuHTe3. OCOOCHHOCTH OeCXIOPOPHIHLHOTO

(6akTepropomoricHHOBOTO) (hoTOCHHTE3a ramodakTepuii. Pactpoctpanenue B mpupoie.

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

Tunuusele npeacraBuTeny. PacpocTpanenye B Ipupose.

Kirace Thermococci — ctporo aHaspoOHBIe o0muraTHbie TepMopuibl. u3noorus U Metabonusm. Mecra

oOuTaHus.

Kirace Archaeoglobi — cynsdarpenympyromime sKcTpeMantsHO TepMOQUIBHBIE apxed. MeTaboau3M.

TemmeparypHbIii uama3oH pocta. Mecta 0OUTaHUS.

®unym Alll. Nanoarchaeota — nHaHoapxeoTsl. @unym AIV. Korarchaeota — xopapxeotst. @uny AV.

Thaumarchaeota — taymapxeotsl. Kpatkast xapakTepucTika. THITHYHBIC TPEACTABUTEIH.

Homen Bacteria. ®unym B1. Aquificae. — tepmodubl, mpeacTaBisioie IpEeBHIO BETB OaKTEpPHIA.

Mopdonorus. TemnepaTypHblii Auana3on pocra. Meraboau3m.

dunym B2. Thermotoga — Oco6ennoctr MOpdooruu, (GPU3UOIOTHH U METa00IN3Ma.

®dunym B3. Thermodesulfobacteria. Mopdosnorust. @usuonorust 1 MeTabomu3M.

®dunym B4. Deinococcus — Thermus. XapaktepucTruka IeiiHOKOKKOB. MeTab0m3M, (GU3H0JI0THS, YCTORUUBOCTD K

HOHM3HPYIOIEMY OOIydeHHIO.

Ounym BS. duym Chrysiogenetes - 6aktepuu, CIOCOOHBIE HCIOIB30BATh APCEHAT KaK KOHEYHBIH aKIenTop

3JIEKTPOHOB («apceHaTHOE AbIXxaHue»). KpaTkas XapakTepucTHKa, MECTa OOUTaHuUSI.

Ounym B6. Chloroflexi. ITopsaox 1. Chloroflexales — autuatsie anokcurenusie pororpodrsie Oaktepuu. [lopsmox
I1. Herpetosiphonales — autdaTeie GakTepuu CO CKONB3SIINM BHKSHUEM, HE COJICPIKAIIIEC

6aKTepHOXIOPOQHIIIOB, C ABIXaTEIBHBIM MeTabomm3MoM. KpaTkast xapakrepucTika. THITHYHbIE PEACTaBUTEIH,

PacnipoctpaneHue 1 poiib B IPUPOJIE.

@unym B7. Thermomicrobia — o6nuratHo a’spobHbie runepTepMouIIbHBIE GaAKTEPHU ¢ XEMOOPTaHOTPOPHBIM

tunom obmeHa. Kpartkas xapakrepuctuka duimyma.

Dunym BS. Nitrospirae — aspo6ubie xeMoauToTpOdhsI (HUTPHUDUKATOPEI, xKeae300akTeprn, HOPMBI ¢

MarauTotakcucom). OcobeHHocTH MeTaboau3Ma u hu3noaoruu. PacpocTpaneHue B MPUPOJIE, POJIb B

KpPYroBOpOTax a30Ta, JKelesa.

Ouym B9. Deferribacteres — anaspoOHble XeMoopranoretepoTpohHble OaKTEPHH, MOTYYarOIIie SHEPTUIO B

nporecce aHa3pOOHOT0 BIXaHUSI, ¥ UCTIONB3YIOMINE B KAUECTBE KOHEUHOT'0 aKlenTopa 3eKTpoHoB Fe3+, Mn4+,

S0, NO3-. Kparkast XxapakTepUCTHKA.

duym B10. Cyanobacteria — oqHOKIIETOYHBIS, HUTYATBIE WM KOJIOHHAIIbHBIE OKCUTeHHbIE (HOTOTPOHBIC

6akrepun. MeTabonmm3M 1 GU3HOIIOTHS. DKOIOTHS IUaHOOAKTEPUH U MX POJIb B IPUPOJIE.

®unym B11. Chlorobi — 3enensie cepubie 6aktepun. O6aUraTHo aHa3pOOHbIE AHOKCUTEHHBIE (POTOTPODBI,

OKHCJISIOIINE MTPEUMYILECTBEHHO MPOCTHIE OpraHnyeckue BeniecTBa. OcoOeHHOCTH MeTaboIM3Ma 1 (PHU3HOJIOTHH,

pacnpocTpaHeHHe U poJlb B IPUPOJIE.

®dunym B12. Proteobacteria — nonudunernueckast rpynna, BKIrouaromias nste kiaccos: Alphaproteobacteria,

Betaproteobacteria, Gammaproteobacteria, Deltaproteobacteria, Epsilonproteobacteria. Mopdosoruueckoe u

¢usmonornueckoe pasHooOpaszue GakTepuil, BXOAAIINX B 3TOT priryM. KpaTkas xapakTeprcTHKa KI1accoB.

TunuuHele NpeaCTaBUTENN.

@Ouym B13. Firmicutes — rpammonoxxurebHble GaKTepHH MPEHMMYIIECTBEHHO ¢ HU3KUM conepkanieM GC-map B

JHK. Knacc Clostridia. Kinacc Mollicutes. Kiacc Bacilli. Kparkas xapakrepucrika kiacco. THIHYHBIE

MPE/ICTaBUTEIIH.

Ounym B14. Actinobacteria — rpammonoxuTenbHble 6akTepuu ¢ BEICOKUM coaepxkanueM GC-nap B THK u

POZCTBEHHBIE UM OPTaHU3MBI, KpacsIrecs: oTpuuaTenbHo no I'pamy. Mopdonorndeckoe u pu3HoIOrHIecKoe

paszHooOpaszue Guryma. Metabonu3m, PU3UOIOTHS, IKOJIOTHS TUITHYHBIX NPEICTaBUTENEH.

Ounym B15. Planctomycetes. Ocobennoctr Mopgooruu, uK passutst. Tun metabonusma. TrunudHbIe

MPe/ICTABUTEIIH.

®Dunym B16. Chlamydiae. Mopdomorus. XKusuennsrit rukn ximamuanit. OcobeHHOCTH MeTabom3Ma. 3HadeHe

XJIaMHUJUH B TIATOJIOTMU YEJIOBEKA.

Duym B17. Spirochaetes. Oco6enrocti Mopdonoruu. Tur ABMKEHHUSI CIIUPOXET. MeTaboIi3M CITHPOXET.

CanpoduTHbBIE ¥ TATOTEHHBIC BUIBI.

dunym B18. Fibrobacteres. Mopdoiorus, MeTabou3m, 3KoIoruueckue Hummu. Ouaym

B19. Acidobacteria. Mopdomnorus, Metabonn3m, 0COOSHHOCTH (HU3HOIOTHH.




dunym B20. Bacteroidetes. Kirace Bacteroides. Kinace Flavobacteria. Kimace Fusobacteria. Xapakrepucruka
KJ1accoB: MOp(oI0oTHs, META00IH3M, PU3HOIOTHS, 9KOJIOTHs TUIIHIHBIE IPEICTaBUTEINN.

®dunym B21. Fusobacteria. Mopdomorust, meTabomusm, husuonordst. Mecra ooutanus ¢py300akTepuil, 3HaAUCHHAE IS
YeJIoBeKa.

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

Dunym B23. Dictyoglomi — skctpemanbio TepModibHbie 6aktepun. OcobeHHOCTH MOpdoIorui. Metaboausm.
OKOJIOTMYECKUE HUIITH.

Pazgen 7. Jxos10rusi MUKPOOPraHU3MOB

Tewma 14. Brusane ¢pakTopoB BHEITHEH CpeIpl Ha KU3HEAEATEIFHOCTh MUKPOOpraHn3MoB dusndeckue,
XMMHUYECKHE 1 OHOJIornIeckue (hPaKTOphl, NX BIMAHIE HA MUKPOOPTaHU3MBI.

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

a’po0sI 1 aHaYPOOHEI (0OMTaTHRIE U (haKyIBTaTUBHEIE), MUKPOAdPO(HIIEI H a9POTOIEPAHTHBIE aHA3POOHL.
Toxkcnueckne 3PQPeKTs! MOIEKYISIPHOTO KHCIOPOJA W €ro NPOWU3BOIHBIX (CYHNEPOKCHIHBIN aHMOH, THAPOKCHIHBIA
paauKai, MepeKruch BOJOPOAA M Ap.). 3alIMTHBIE MEXaHMW3MBI KJIETKH. BnmsHne Bummumoro csera, Y @-n3mydcHus,
MOHM3HPYIOIIETO N3TyYCHNSI HA MUKPOOpraHn3Msl. [leicTBHE ynpTpa3ByKa Ha MEKPOOHBIE KIICTKH. BimsiHue
TeMIepaTypsl. POCT MUKpOOPraHU3MOB B 3aBUCHMOCTH OT TeMIepaTypbl. KapauHaiabpHBIE TeMIlepaTypHBIE TOYKH.
TemneparypHslii iuanasos. [lcuxpoduibl, Me30GmIbl, TepMOGHIBI. MeXaHU3MBI ICUXPO- U TEPMO(UINH.
OTHoOLIIEHHUEe MUKPOOPraHW3MOB K KUCIOTHOCTH cpeabl. Mexanusmbl pH-romeocrasa. BiusHue akTHBHOCTH BOJIBI U
COJICHOCTH Ha )KHU3HENESTENbHOCTh MUKpOOpraHu3MoB. OcModuibl, rasoduisl, kcepoduiisl. MexaHn3Mbl
ocModwiuu U keepoduinu. BausHue ruapocraTuyeckoro aapineHus. bapoduibHbie u 6apoToiepaHTHbIC
MHUKpPOOPIraHU3MBL. BinsiHKE TsOKENbIX METalIOB HA MUKPOOPTaHU3MBI.

Buomuueckue cea3u ¢ yuacmuem Mukpoopeanusmos. B3anMoOoTHOIIEHNS MUKPOOPTaHU3MOB MEXIy CO00MH U ¢
JIpyruMu opranmsmamu. Cum6uo3. Myryanusm. Kommencanusm. Metabuos. Antaronusm. [lapazntusm,
XuIHUYecTBO. OCOOEHHOCTH B3aMMOOTHOIICHUIT MUKPOOPTaHM3MOB C pacTeHHsIMH. Pu3ocdepHas u snudutHas
MuKpodIopa. CnMOM03 KITyOSHBKOBBIX OaKTepHii ¢ pacTeHUIMH. PUTONATOreHHBIE MHKPOOPTaHU3MBI.
MHUKpOOpraHu3Mbl — CHIMOMOHTBI M TATOTCHBI HACEKOMBIX. M cIIomp30BaHNe SHTOMONATOTCHHBIX MUKPOOPTaHU3MOB
Jutst 0OpBOBI C BPEHBIMU HACEKOMBIMH. B3anMOCBSI3b MUKPOOPTaHU3MOB C TIO3BOHOYHBIMHU KHUBOTHBIMHU.
Mukponopa KHIIEYHOTO TPaKTa KBAYHBIX )KUBOTHBIX B CBSA3U C OCOOCHHOCTSIMU MX MTUTAHHS.

Hopwmanbhast Mukpoduiopa denoBeka. 3HaueHHE MUKPOQIIOPHI B XHU3HM denoBeka. [IucOaKTepro3 U ero
IpeaynpexIeHUe. Y CIOBHO-NIATOTEHHBIC M NATOT€HHBIE MHKPOOPraHU3MbI. Pa3HOoOpasue maToreHHBIX
MHKpPOOPI'aHH3MOB.

Tema 15. buoreoxumuueckas JesTeIbHOCTh MUKPOOPTaHU3MOB

YdacTue MUKpOOPraHU3MOB B KpYroBopoTe yriiepoaa. Lluki azora u crierudpmuueckye rpynmns MUKPOOPTaHH3MOB,
yuyacTByomue B HeM. L{uki1 ceprl: cepobakTepun U CyIb(UIOTEHBI.

Pasnen 8. Ilpukiaagnas MukpoOuoorus

Tema 16. HexoTopble aclIeKTHI MPUKJIATHON MUKPOOHOIOTHI

Hcnons30BaHe MUKPOOPTaHU3MOB B OMOTEXHOJIOTHH. [InIIeBbIe TPOM3BOACTBA, OCHOBAaHHBIE HA MUKPOOHOM
MeTabos3Me (TPOM3BOACTBO MOJIOYHOKHUCIIBIX IIPOAYKTOB, XJeOoNeueHre, BUHOAEINE, THBOBApEHNE).
MukpoOroorudeckue CrocoObl MoTy4YeHHs HHAUBHUAYaIbHbIX BEIIECTB (3TAHO, alleTOH, OyTaHOJ, YKCyCHas,
MOJIOYHasl, IMMOHHAs KMCJIOTbI, aMUHOKHUCIIOTHI, (DEpPMEHTBI, BUTAMUHBI, IONUMEpHI | T.1.). [ToayueHne MukpoOHOTro
6enxa.

[TpumeHeHne MUKPOOPTaHU3MOB B 3[[paBOOXPAaHEHUH. AHTHOMOTHKH, aJIKaJIOHIbl, CTEPOU/IbI, (DEPMEHTEHI
(acnaparunasa, pudpuHONUTUYECKHE PepMEHTHI). [IpON3BOACTBO BaKIIMH, CBIBOPOTOK. JIeueOHO-
npodunakTHyeckue npenaparsl 6akrepuodaros. bakrepualibHble npenapaThl, HOPMAIU3YIOLIHE MUKPOGIIOPY
yenmoBeka (JlakroOakTeprH, OUPHIyMOaKTepUH U JIp. ).

Hcnonp3oBaHre MUKpOOPTaHU3MOB B Onoruapomeramtypruu. [Ipumenenne

MHUKpPOOPIaHM3MOB B Tpolieccax OnopeMennanmm.

Muxpo6nas yrunuzanust ThO u nqpyrux orxonos. [lomyuenne 6noTorumsa.

3emiieyno0puTenbHbIE IpenapaThl (a30TUKCHPYIONIe OaKTepHaIbHbIE TIperaparsl, GochopodakTepHH u Ap.).
MukpoOuoiorndeckue mpenaparsl Aist 60pbObl ¢ 0OJIE3HIMU U BPETUTEISIMHU CEIILCKOXO03SHCTBEHHBIX PACTEHHH.
OcHOBBI caHUTapHOU MUKpobuonorun. Onpenenenne odmero MukpooHoro yrciaa (OMY). Onpenenenue
CaHMTapHO-TIOKa3aTeabHBIX MUKpoopranm3MoB (CIIM). Tutp u naaekc CIIM. I'pyrmsr CIIM.




METOJUYECKHUE YKA3AHUS K BBIIIOJIHEHUIO JIABOPATOPHBIX PABOT

OcBoenne kypca «MUKpOOHOIIOTHS» MPEAyCMaTPHUBAET BBITIOTHEHHE Ta00PaTOPHBIX PadoT.
Ha naGopaTOpHBIX 3aHATHAX CTYACHTHl 3HAKOMATCA C HEKOTOPHIMH MOP(OIOrMYeCKUMH, (DU3HOJOTHYECKUMH H
KyJbTYPAILHBIMI OCOOCHHOCTSIMH MHKPOOPTaHH3MOB. OCHOBHBIE 3a1a4H JIAOOPaTOPHOTO MPAKTHKyMa!

- IOTIOJTHUTB 3HAHHA CTYIEHTOB II0 TEOPETUYECKON YacTH Kypca « MHUKpPOOHOJIOTHs»;

- MPHOOPECTH OMBIT HAOMIOACHHS, NIACHTH()UKAINH, KIACCH(PUKAIIIH OMOIOTHIECKUX 0OBEKTOB;

- OCBOMTb METOINVKHM NPIDKH3HEHHOTO HaOioneHus, (UKCAlM{, ONUCAHHMA U KyJIBTHBHPOBAHUSI

MHKPOOPT'aHH3MOB;
- OBJIaJICTh METOJAMH CBETOBOH MMMEPCHOHHOW MHKPOCKOIIUH.

Brmonnaenue 1abopaTopHBIX paboT ABISAETCSA 00s3aTEIHHBIM.
PesynbraTthl uccienoBaHusi 00s3aTENbHO 3alMCBIBAIOTCS B TETpaib AN J1a0OpaTOpHBIX paboT, KOTOpas sBISETCS
JIOKyMEHTOM, MO3BOJISIIOIIMM KOHTPOJIMPOBATh IMPAaBUILHOCTH IOJYYEHHBIX JAHHBIX. 3aliCh HEOOXOJMMO BECTH
AKKypaTHO, YETKO B CJICYIOILIEM TOPsAKE:

1. Ha3zBanue omnpiTa, faTa ero MOCTaHOBKH U OKOHYAHUSL.

2. OOBEKT UCCIEIOBAHNS.

3. YcnoBus npoBeeHNs OIbITa.

4. OCHOBHOW TPUHIIHII UCTIOJNE3YEMOT0 METO/Ia aHAJIH3A.

5. Ilony4ueHHBIE pe3yIIbTATHI.
Kaxxnas maboparopHas paboTa JOJDKHA 3aKaHYUBATHCS COOCTBEHHBIMU HAOJIOICHUSIMHI U BEIBOJJAMH, 3aITUCAHHBIMH B
TETPajIH.

3AHSATHE 1. IIpurorosijieHHe NPUKM3HEHHBIX NPeNapaToB MUKPOOPraHN3MOB
COHAEPXAHUE

1. IlpaBuia paGoOTHI IPH BBHITIOTHEHUH MAKPOOHOIOTHIECKOTO IPAKTUKYMA.

2. IlpuroToBieHUe NpenapaToB )KUBBIX MUKPOOPTaHU3MOB.

3. MHKpPOCKOITHS B CBETJIOM IIOJIE.
3AJJAHUA
1. IpuroroButs mpemapaTsl "pa3maBieHHas Kami' W "BHCSYas Kamwisil' M3 KallyCTHOTO M OTYPEYHOTO
paccoIoB, HACTOS YaiHOTO rpuda, MACHOTO HACTOS, 3yOHOTO Hanéra.
2. IlpocMoOTpeTh W 3apUCOBaTh MPHUTOTOBICHHBIC HpemapaThl. OTMETHTh (OpPMY W COUYETaHHE KIIETOK,
XapakTep ABWKCHUS Y TIOJBIKHBIX MUKPOOPTaHU3MOB.

MATEPUAIJIBI 1 OBOPYJIOBAHUE: xamycTHBIH 1 OTypedHBIi paccoi, HacTOW YaiHOTO Tpuba, MACHOW HAcTOU y
MHUKPOCKOII H OCBETHTEJNb, MIPEIMETHBIC U IIOKPOBHBIC CTEKNIA, CTEKIa C YriryOneHueM, OaKTepHOJIOTHYecKas MeTd,
KareJbHUIA ¢ BOJOH, GuibTpoBaibHas Oymara, MapieBble caleTKy, MUIeTKa Ii1a3Hasl, Ba3elnH, CIUPTOBKA, CIIMYKH,
JE3UHPUIUPYIOUINN PACTBOP.
METOAMYECKUE YKA3AHUM S

1. [IpaBuia paGOThI IPU BHITOJHEHHMH MUKPOOHOJIIOrHYECKOTO IPAKTUKYMa
MukpoOuosiorinueckas jraboparopusi 000pyJaoBaHa J1abOPATOPHBIMH  CTOJAMH, KOTOPbIE HMMEIOT IOJIBOJKY
ANIEKTPOIHEPTUH K KaxA0My paboueMmy MecTy. 3a KaKIbIM CTYACHTOM B JJaDOpaTOpHMU 3aKperuisieTcs MOCTOSHHOE
pabouee mecto. Ha pabGodem mecte He HODKHO OBITH HUYEro JuimHero. Ha HEM ycraHaBmuBaeTcs 00OpYIOBaHUE,
KOTOpOe TpeOyeTcs MOYTH Ha KaKIOM 3aHATHH. DTO MHUKPOCKOII, OCBETUTEIh, HA0Op KpacUTeNeH, 0aKTepHOIOTHISCKUE
TIETITH W WTJIBI, IITATENH, TUIETKA TPagyHpOBaHHBIC W TJIa3HBIC, MPEIMETHBIC M TIOKPOBHBIC CTEKIIA, BAHHOYKU JUIS
OKpacK{ IIperapaToB, KameJIbHHIA C BOJOHM, KapaHJalld IO CTEKIy, (QUIbTpOBajdbHas Oymara, BaTa, MapJieBEIC
cay(heTKH, COUPTOBKA, CIIHIKH.
PaboTtaTh B MEKpOOHONIOTHUECKON TAOOPATOPUH pa3pelIacTcs TOIBKO B XallaTax, He pa3peniaeTcs €CTh, KYpUTh U ITHTh.
B xome paboTel ¢ KynbTypamMH MHKPOOPTAaHM3MOB OaKTEpHUOJNOTHMYECKHE TETIAS W Wbl 00e33apa)kKHBaoT
MPOKAIMBAaHUEM B IDIAMEHH CIOUPTOBKH. B cioy4ae momamaHWs WCCIEIyeMOTo MaTephala WIH KYJIbTYpHI
MHKPOOpTaHU3Ma Ha PYKH, CTOJI, XaJlaT HeoOX0ANMO HeMEUIEHHO IpOM3BecTH ne3nHpekuio. Ha Bcex mpobupkax u
yanikax o0s3aTeNbHO MUILETCs Ha3BaHHE MHKPOOPTraHM3Ma, JlaTa ero IoceBa, GpaMuius CTyIeHTa, U HOMEp TPYIIIbI.
[Mocyny ¢ KyJIbTypaMu MUKPOOPTaHU3MOB, TIO/JIEKAIIMMH BHIOPACHIBAHHIO, CIIEAYET ITPOKHUIATHTD WK 3aJINTh Ha CyTKU
JNE3UHQHUIUPYIOMUM PAaCTBOPOM, IOCIE YEer0 MHKPOOPTAaHM3MBI BBIOPACHIBAlOT M MOCyny MoOT. HeakkypartHoe
oOpamieHne ¢ KyJlIbTypaMu MHKPOOPTaHU3MOB ITPUBOINUT K BOSHUKHOBEHHIO OAKTEPHAIHHOTO a3p030JIs.
IToce oxoHuaHus 3aHATHS pabodee MECTO Ae3WH(PUIIUPYETCS pacTBOPAMH JIM30J1a, XjJopamuHa uiu 70% pacTBopoM
STUIIOBOTO cipTa. Vcrosib30BaHHbIE B pabOTe MPpeIMEThl TOMEMAIOTCS B COCY/I C Ae3UHPUITUPYIOIEeH KUIAKOCThIO (1%
pacTBop xiopamuHa, 3% pactBop (eHosa). Metamummieckrue MpeaMeThl MPOKUTAIOT B TJIAMEHH CIIUPTOBKH, MOIOT C
MBUIOM PYKH.




11. IIpuroToBIeHUE IIPENAPATOB JKUBBIX OAKTEPHUI
IIpenapar «pazgaBneHHast Kamis»y. Ha mpenMeTHOe CTEKIIO HAHOCAT KAIUTIO BOJBI M IOMENIAIOT B He€ HEOOIbIIOE
KOJIMYECTBO KYyJIBTYphl MHKPOOPTaHM3MOB, pa3MEIIMBAIOT ¥ MOKPHIBAIOT IIOKPOBHBIM CTEKIOM. KynbTypy,
BBEIPAIIEHHYIO Ha IDIOTHON NMUTATEIbHOM Cpefie, IMePeHOCAT B KaIUTI0 BOJIBI OaKTEPHOIIOTHIECKOH MEeTNeH, a KylIbTypy,
BBIPALLEHHYIO B XKHUIKOU CpEe - CTEpUIIBHOM MUNETKOU. B 3TOM ciryyae Karuio BoAbl Ha IPEAMETHOE CTEKIIO MOKHO HE
HAHOCHUTb.
Karuts gomxHa ObITh HEOOJBIIOHN, YTOOBI KMIKOCTh HE BHICTYIAJA 3a Kpas IIOKPOBHOTO CTekIa. B mpoTHBHOM citydae
M30BITOK XXHUJKOCTH HEOOX0IMMO YAAIUTh (QHIIBTPOBANIBEHON OyMarou.
[Ipenapar «Bucs4as kamisg». Kamio cycrneH3sMM MHUKpPOOPraHW3MOB IETICH WM OOBIYHBIM IIEPOM HAaHOCAT Ha
MOKPOBHOE CTEKJIO, KOTOPOE MOBOPAYMBAIOT KAIUICH BHU3 M MOMELIAIOT €ro Ha MPeIMETHOE CTEKJIO C YIiIyOJeHHeM B
nentpe. Kamnst noimkka cBoOOJHO BHCETh, He Kacasch KpaeB M jaHa yriyOmeHus. Kpas jgyHkM npenBapuTelIbHO
CMa3bIBaIOTCSI BA3EJIMHOM.
[Ipenapatbl >KMBBIX KJIETOK pPacCMaTpHBAIOT C «CYXMMH CHCTeMaMmH» MHKpockoma. |l
YcranoBka cBeta no Kénepy
Xopormme pe3yiabTaTsl IpH paboTe ¢ MUKPOCKOIIOM MOTYT OBITH MOJYYEHBI IPH YCJIOBHU HMPABHIBHOTO OCBEIICHUS
00BeKTa, JIydInii CIIoco0 OCBeIeHU OCHOBaH Ha cucteme Kémepa.
YCcTaHOBKY CBETA BBIIIOJIHSIOT B CICAYIOIIEH MOCIEA0BATEIEHOCTH:

1. YcraHaBnMBalOT MHUKPOCKON M OCBETHUTENh Ha KPECTOBHHY. Ha mpeaMeTHbBIH CTONMK MOMENIAroT
mpenapar. YcTaHaBIuBaOT 00beKkTHB 8X. IlogHmMmaroT KOHAEHCOp BBEpX A0 ymopa. OTKPHIBAIOT IOIHOCTHIO
mradparmMy KoHAeHcopa. OTonBuraror MaTtoBoe crekno. CTaBsT IUIOCKOE, 3epKajo. 3akpbIBAlOT guadparmy
OCBETHTEIIS,, OCTABHB TOJILKO HEOOJBIIIOE OTBEPCTHE.

2. Bxirouarot ocBetutels. I10b3ysick peocTaToM, perylIupyroT pKOCTh CBETa TAKUM 00pa3oM, 4TOOBI HUTh
JaMIbl JaBajia cnadblii Hakan. Kopryc ocBeTHTENsl yCTaHaBIMBAIOT TaKMM 00pa3oM, 4TOOBI CBET Majaji B LEHTP
3epKara.

3. 3aKpBIBAIOT 3epKaji0 MUKPOCKOIA KPY)KKOM Oenioll Oymaru u (pOKyCHpYIOT Ha HEro M300pakeHHe BUTKa
HMTKH JIAMIIBI OCBETHTENSA. DTO JOCTUTACTCA MCPCABUIKCHUCM IMaTpOHA JIaMIIbl OCBETUTECIIA.

4. T'nsinst B OKyJIsIp M ClieTKa Bpalliasi 3epKajo, JIOBSAT B MOJe 3peHHs n3o0paxkeHHe Kpaée nuadparmel
OCBETHUTCIIA, KOTOPOC UMCEET BHUJ CBETJIOIO IMATHA C HCUHCTKUMU KpasiMU. Ecnu ono 3anumaer 3HAYUTCIIbHYIO 4aCTh
TIOJISL 3pEHUSI, €TO YMEHBIIAIOT, OIyCTHB O0BEKTHB MM CY3UB OTBEPCTHE Ana(parMbl OCBETUTEIS, TSI IPU 3TOM B
oKysap. II9THO IepeBOAT B IEHTP OIS 3PEHHUS] OCTOPOKHBIM IIOBOPOTOM 3€pKaja.

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

6. Crerka omyckasi KOHJCHCOpP, (JOKYCHUPYIOT B IUIOCKOCTH Ipenapara nzoOpaxeHue Kpaés quadparMsl
OCBETHTEIIS, T.€. MOJYYal0T N300paXkeHHe CBETIIOrO MATHA C YeTKO OUePUYCHHBIMU KPasMH.

7. Crierka moBopaurBas KOPIyC OCBETHTENSI HYXKHO JJOOUTHCS paBHOMEPHOTO OCBEIIEHHUS CBETIIOTO MATHA.

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

9. VYcranaBnuBaror o0bekTHB 40X /I Mperniapara «pas3/iaBieHHAs KaIluish U «BUCSIYAst Karuismy.

KOHTPOJIbHBIE BOITPOCHI

1. Mukpo6uosorudeckas 1adopaTopus # 0COOEHHOCTH paboTHI B HEll.

2. Tunbl cOBpeMEHHBIX MUKPOCKOTIOB. [IpaBriia MUKPOCKOIIHH.

3. INonoxkeHne MUKPOOPraHU3MOB B CHCTEME OpraHuueckoro Mupa. Vx obuue coiicTsa.

3AHSTHE 2. IIpuroros/jienne GUKCUPOBAHHBIX M OKPALIEHHBIX MPeNapaTOB MUKPOOPTaHU3MOB.
Ma3sok
COAEPXAHUE
1. ITpuroToBeHne PUKCUPOBAHHBIX OKPAIICHHBIX IIPENapaToB.
2. Mopoornornueckre 0COOEHHOCTH Pa3INnYHBIX TPYIIT MUKPOOPTaHH3MOB.
3. [IpaBuia paboThl C UMMEPCHOHHOIT CHCTEMOH.
3AJIAHIA
1. TIpuroToBuTh NpemnapaTbl GUKCUPOBAHHBIX OKPAILIEHHBIX KJIETOK U3 MSICHOTO U MyYHOTO HACTOEB,
JIPOMOKEBBIX TPHOOB.
2. IlpurotoBuTh Hpenapar "pazaaBieHHas Karuis" npeacTaBuTeneii HAT4aThiM GopMm.
3. IIpocMOTpeTh MPUTOTOBIICHHBIE TPETIAPATHI, TOIB3YSICh 00BEKTHBOM
MMU-90 un 3apucoBarh, 00paTHB BHUMaHKE HA (GOpMy ¥ B3AUMHOE PacIiojioxkeHue KieTok. 4. [IpocMoTpeTs pa3nuaHbie
THIIBI KOJIOHUH aKTHHOMHIETOB. Pe3ynbraTel HaOIr0qeHnit 0)OPMUTD B BUE TAOIHUIIBL.
MATEPHAJIbI 1 OBOPYJIOBAHUE: MsicHO# 1 My4HOW HAcTOMH, CyCHeH3Us IPOOKEH, KYIbTypbl IMaHOOAKTEpHi,
TOTOBBIE TIpENapaThl Pa3IMYHBIX MOPQOJIOTHYECKHX TIpPYyNI MHKPOOPTraHW3MOB, KYJbTypa aKTHTHHOMHIIETOB,
BBIPALIEHHbIX Ha yYamkax [leTpw, MHKpOCKOI, UIMMEPCHOHHOE Macio, OCH3WH, IpPEeIMETHbIE W IOKPOBHBIE CTEKIIA,
MapJieBble ca()eTKH, CTUPTOBKA, CIIMYKH, QUIBTpOBaJIbHASI OyMara, MUMETKH, pAaCTBOPBI KPACHTEINEH.

METOIMYECKUNE YKA3AHUA
1. [IpurorossieHre GUKCUPOBAHHOTO OKPAIICHHOTO MTpenapara
IIpurorosnenue (DUKCHPOBAHHBIX OKPAIICHHBIX  IIPENapaToB BKJIIOYAET  CICAYIOIIME  OTallbl:

MIPUTOTOBJICHUE Ma3Ka, BHICYIINBaHNE, PUKCAIIUIO U OKPACKY.



Jlnist MpUTroTOBIICHNS Ma3Ka Ha 00E3KUPEHHOE MMPEIMETHOE CTEKIIO TOMEIIAIOT MAaJICHBKYIO KaIUTIO BOJBI U IEPEHOCAT B
He€ neTiei HeOOIbII0E KOMMIECTBO UCCIEAYEMOro MaTeprana. [lomyduBIIytocs CycleH3uI0 paBHOMEPHO Pa3Ma3bIBalOT
netiéi Ha miomaau 1-2 cM? BO3MOXKHO 60JIee TOHKUM CIIOEM.
[IpuroToBneHHBIT Ma30K BBICYIIMBAIOT HAa BO3AYXE, a 3aTeM (HKCHPYIOT HaJ IJIaMEHEM CHHPTOBKH. [l 3TOro
IpenapaT TPYOKABI IPOBOIAT Yepe3 IIaMsl CIIMPTOBKH, Aeprka MPEIMETHOE CTEKIIO Ma3KoM BBepX. [ uccnenoBaHus
CTPYKTYPBI CTPOCHHS KIETKU MPUOETaroT K (pUKcanny pa3TuIHbBIMU XHMHUYECKUMH BemecTBaMHt (96% 3THIIOBBIN CIIUPT,
cmech Huxmdoposa u ap.). [Ipu 3ToM GUKCHPYIONIYIO KUIKOCTh HATUBAIOT HAa MA30K JIMOO0 MpenapaT Ha ONpeAeaEHHOE
BpEeMsl TOTPYXalOT B cTakaH ¢ (ukcaropom. @Dukcamus Ipenapara IpEcIeryeT HECKONbKO Ielel: yOuTh
MHUKpPOOPIaHU3MEL, T.€. CAENaTh O€30MacHBIM JajibHEiIiee oOpamieHHe ¢ HUMH; OOECIeunTh JIydllee MNPHINIaHue
KJIETOK K CTEKIIy; CAelaTh Ma30K Oosiee BOCIIPUMMYHBEIM K OKPACKe.
duKkcUpOBaHHEIN Npenapar MoMellaeT Ha NnapajulelibHble CTEKISHHBIE pEeiKH, jexainne HAJ| KIOBETOH, M 3aJMBalOT
KpacureneM Ha 1-3 mi. [lns mpocTOro OKpalMBaHMS KIETOK Yalle BCEro IMOJb3YITCS (YKCHHOM, T'€HIIMAaHOBBIM
(bMONETOBBIM WJIM METHJICHOBBIM CHHUM. 10 OKOHYaHMM OKpacKW Ipenapar IpOMBIBAIOT BOJOH IO TeX MOp, IOKa
CTEKalolasi BOAa He CTaHeT OCECLBETHOMW, 3aTeM IpernapaT BHICYIIMBAIOT Ha BO3JIYXE WM OCTOPOKHO IPOMOKAIOT
¢unbTpoBaNEHON OyMaroif. s momydeHust Oosee YMCTHIX MPENapaTroB KpacuTeldb HAJIMBAIOT Ha Ma30K, HaKPBITBHIN
¢unbTpOBaNEHOM OymMaroi. GUKCHPOBAaHHBIE OKpALICHHBIE [TpEeNapaThl MOI'YT XPaHUTHCS JUINTEIBHOE BPEMSI.

11. IIpaBuia paGoThl ¢ IMMEPCHOHHBIM OOBEKTHBOM
QDUKCUPOBAHHBIM OKpANICHHBIN MpenaparT IMOMEMIAeT Ha CTOJMK MHKPOCKOINA H, MOJB3YACh OOBEKTHBOM 8X,
ycTaHaBiIMBalOT cBeT 1o Kémepy. 3arem B LEHTp mpenapara Ha Ma30K HAHOCAT KallIF0 HMMEPCHOHHOTO Maciia H
ycraHaBiauBaioT o0bekTHB MI-90. C moMompro MakpOMETPHUYECKOTO BHHTA OIYCKAalOT TyOyC MHKpOCKONa a0
NOTpYKeHHUsI 00BbEKTHBA B MAcJIO, CIIE/sl 3a TeM, 4T00bI (PpOHTaNbHAs JIMH3a He KOCHYJIach MpeaMeTHoro cTekia. [locie
3TOTO OCTOPOKHO MOJHUMAs TyOyC M, HaOMIOas B OKYJISIp, HAXOIAT M300paxkeHne npenapara. TouHas GpoKycHpoBKka
JIOCTHUTaeTCsl C MOMOLIBbIO MUKPOBHHTA.
[To oKOHYaHUY MHUKPOCKONMHMPOBAHMsS NOAHUMAIOT TYOyC, CHUIMAIOT IIPEnapar U OCTOPOIKHO MPOTHPAIOT (PPOHTAIBHYIO
JMH3Y 00BbEKTHBA CHAYaja CyXOi cajdeTKkoii, a 3aTeM ToM e caneTKoil, HO cerka CMOYEHHOH OEH3UHOM.

1. U3ydyenrie MOpdOIOTHH AKTHHOMHUIIETOB
I[J'IH N3Yy4YCHUA AKTHMHOMUIICTOB CTYACHTBI IOJYYarOT IMOCEBBI NOYBCHHBIX 06pa3u03 Ha IUIAaCTHMHAX Kpaxmalio-
ammuayHoro arapa (KAA). IIpoGupkoil Beipe3atoT 6ok KAA ¢ KoloHHMEH aKTHHOMHIIETA, NEPEHOCAT €ro Ha
MPEMETHOE CTEKJIO M MHKPOCKONHMPYIOT TPH MAJIOM YBEIMYCHHH MHUKpOckoma. COCTaBISIOT ONHCAHUE KOJIOHHH.
PesynbraTel HaOMIOAEHNI PETHCTPUPYIOTCS B CIICAYIONIEH TaOIuIe.

MOP®OJIOI' M KOJIOHUIT AKTUHOMMIIETOB HA KAA

Kononus Pasmep  [[loBepx [{BeT Munenus Briaenenue IPucynox
HOCTh MUTMEHTa B [KOJOHHUMH
BO3JLyILITHOTO cyOcTpaTHOTO cpeny
KOHTPOJIBHBIE BOITPOCHI

1. XapakTeprcTiKa OCHOBHBIX MOP(]OJIOrHYECKUX TPYIIT MHKPOOPTaHU3MOB.
2. OCHOBHBIE pa3IUyUsl MPOKAPHOT U IyKAPHOT.
3. ®dopma u pa3Mepbl KIETOK ITPOKapHUOT.

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

1. Brienenue HEKOTOPBIX CTPYKTYP U BKIIIOUEHHUH B KJIETKAX MUKPOOPTaHM3MOB

2. Oxkpacka Oaxrepuii o ['pamy.

3AJAHINA

1. OOHapyXUTh METOJJOM HEraTHBHOM OKpacKH Karcyisl y Azotobacter chroococcum.

2. Okpacuthb criopsl y kKapTodenbHoit manouku (Bacillus mesentericus).

3. BBISIBUTH TJIMKOTEH B KIETKAX JIPONOKEH.

4. OxpacuTh Ma3KH JAaHHBIX KyJIbTYp 1o ['pamy.

5. Bce nmpemapatbl MpOMUKPOCKOITUPOBATE U 3aPHCOBATH.
MATEPUAIT U OBOPYJIOBAHUE: kyabTypsl a30To0aKTepa U KapTo(eTbHOM MaTodK, CYCIIEH3Us APOXoKeH, Habop
KpacuTeneil: depHas Tymib, pacTBop Jlroroms, xapOoioBeIid (yKCHH, METHICHOBBIA CHHUH, (YKCHH, T€HIIMAaBHOJIET;
cMech Hukudopona, ciuprt, 1% pacTBop cepHOit KHCTIOTHI, 5% pacTBOP XPOMOBOM KUCIOTHI, IPEAMETHBIE U TIOKPOBHBIC
OTeKJIa, CaNIpeTKN, CHUPTOBKH, CIIMYKH, ITUTIETKH.
METOJUYECKHUE YKA3AHUA

|. BeisiBnenue kancyi




Ha xopomio 06e3:xupeHHoe MPEeAMETHOE CTEKITO METIIeH HAaHECTH KAIUTIo Hepa30aBlIeHHOW YEPHOM TYIITH U B HEE BHECTH
KaIUTl0 HCCJIIEAYeMOH KyIbTypsl MHKpooprannsMa. CMech IepeMeTaTh, IOKPBITh IOKPOBHBIM CTEKJIOM U
MIPOMHKPOCKOITHPOBATD, ITONIB3YACH 00BekTHBOM BH-40.
Ha témMHOM (poHE TyITH BBIABIAIOTCS IPO3PATHBIE 30HBI KATICYI BOKPYT PE3KO OYEpUCHHBIX KieToK. II. Okpacka
crop y 6akrepuii mo metoxy Iluns
Ha mpenmerHoe crekno meTnéd HaHECTH Ma30K M3 KyJBTYPhl MUKPOOpraHu3Ma. Ma3oK BBICYIIMBAIOT Ha BO3IyXE U
3aJMBAIOT ero 5% pacTBOPOM XPOMOBOH KHCIIOTHI M3 5 MHH. 3aTe€M Ma3OK IIPOMBITH BOZIOH, HOKPHITh €TO MOJIOCKOH
(unpTpoBaNbEHOM OyMaru, Ha KOTOPYIO HaHECTH pacTBOp KapOomoBoro ¢ykcmHa. OKpammBaTh Ma3oK 6-8 MUH mpu
HarpeBaHuH 70 00pa30BaHus MapoB, JIepKa CTEKIIO BBICOKO HaJl IIIAMEHEM CIIMPTOBKH. [0 Mepe ncmapeHus Kpacurens,
€ro0 HaJI0 IePHOIUYECKH JOOABIATh, HE AaBasi Iperapary MoJACOXHYTb.
Jlanee Ma30K Ha/l0 TIIATEIFHO MPOMBITH BOAOH M TOMECTHUTH MPEnapaT B CKISIHKY ¢ pacTBOpoM 1% cepHOM KHCIOTHI Ha
30-60 ¢ o nmpuobpereHust UM ciadbo-po3oBoit okpacku. [locie nquddepeHnnanyym Ma3ok TPOMBITH BOJOH U OKPaCHTh
pacTBOpPOM METWJIEHOBOTo cuHero Ha 10-15 MuH. 3aTeM Ma30K CHOBa NPOMBITh BOJOW, BBICYIIHUTh Ha BO3IYyXe U
MPOMUKPOCKOIIMPOBATh, MOJb3Ysch 00bekTHBOM MMU-90. Ha mpemnapare criopsl oKpallMBalOTCsl B KPacHBIH IIBET, a
BETreTaTUBHBIC KIIETKH B TOIYOOH.

111. BeisiBneHne rimkoreHa
W3 KynpTypel MUKpOOpraHU3Ma MPUTOTOBUTH Ma30K M 3a(MKCHPOBATh ero cMechio Hukudoposa B TeueHune 5 MUH.
3aTreM Ma30K OKpacHUTh KOHIIEHTPUPOBAaHHBIM pacTBopoM Jlroroms Ha 30-40 ¢, mIPOMBITH BOJIOH, HAKPHITH MTOKPOBHBIM
CTEKJIOM U IIPOMHUKPOCKOIIMPOBATH, MOJB3YSACh 00beKTHBOM Bu-40. ['panysl rITHKOreHa OKpaIIMBalOTCS B KPACHOBATO-
KOPUYHEBBIH IIBET.

1V. Oxkpacka GakTepwuii mo ['pamy
Merton okpacku no I'pamy mMmeeT BakKHOE IUArHOCTHUECKOE 3HAUEHWE INPH OMNpEAEIEeHHH BHIOB Oakrepuii. Bcee
6aKTepI/II/I 10 CBOEMY OTHOIICHUIO K 3TOMY MCTOAY ACIIATCA Ha IrpaMIIOJIOKUTEIIbHBIC U TPaMOTPULIATC/IbHBIC. CyHlHOCTI)
MeToJla 3aKiIo4yaeTcs B TOM, 4YTO HpOTOIUIa3Ma OaKTepUajbHBIX KJIETOK Y OJHUX BHAOB 00pa3zyeT IpoYHOe
HEepacTBOPUMOE B CIIUPTE COSAUHEHHE Hoa ¢ KpacuTeseM (TpaMIIoIoKUTEIbHBIX OaKTepHit), y IPYyTUX BUAOB IPOIHOE
coeIMHEeHUe He 00pa3yeTcsi, U OHU JIETKO 00ECIBEYMBAIOTCS CIIMPTOM (TpaMOTpHULIATEIbHbIC OAKTEPUH).
Jlis ocBoeHHUs okpacku 1o I'pamy Ha IpeAMETHOM CTEKJe OJHOBPEMEHHO I'OTOBSITCSA TPU MaszKa Ha paccTOsIHUU | cMm
OJIVH OT JPYTOro: B HEHTPE U3 KYJIbTYPHI IPOXKIKEH, a M0 O0KaM U3 KyJIbTypbl a30To0aKTepa U KapTodenbHON MantoyKy.
Masku (pUKCHpYIOTCS HaJl CHUPTOBKON M OKPAIIMBAIOTCS CIIEAYIOIINM 00pa3oMm:

1. Ha ¢ukcupoBaHHBIN Ma30K KIaAETCS MOJIOCKA (PUIIBTPOBAIbHON OyMard, MPOIHUTBHIBACTCS PacTBOPOM
TCHIIMAaHBHOJICTA M HAHOCATCS HECKOJBKO Kaledb BOABI TaK, 4TOOBI BCs OyMmMakka cTaja BIAXHOW M XOPOLIO
IpUKacaiack K cTexkiay. OKpannBaHHE IPOU3BOIUTCS B TEUCHNH 1-2 MUH.

2. CHnMaercsi Oymakka, CIMBAeTCs Kpacka W Ha TpenapaT HaHocuTcs pactBop Jlroross Ha I muH (10
MIOYEepHEHHS TIperapara).

3. CimBarot pactBop Jlroromst ¢ Maska 1 HaauBatoT 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 IpPOMBIBAIOT BOJOH, BBICYNIMBAIOT (WILTPOBAILHON Oymarod u
MHUKPOCKOTIHPYIOT.

[lpn mnpaBUIBHOW OKpacke TPAaMIOJIOKHUTENbHbIE OaKTepUH OKPALIMBAIOTCS B  CHHE-(HOJIETOBHH  IIBET,
rpaMOTpHILATENBHBIE - B KPACHBIH LIBET (hyKCHHA.

KOHTPOJIBHBIE BOITPOCHI

I. Ctpoenne 1 XUMHYECKHH cOCTaB BHYTPEHHUX CTPYKTYpP OaKTepHaIbHOM KIETKH,

2. OcoOCHHOCTH CTPOCHHUS KJIIETOYHON CTEHKH Y IIPOKAPHOT.

3. Criopsl, X (PU3NKO-XUMHIECKHE CBOWCTBA U yCIOBHS 00pa30BaHMUS.

4. Kamncymsl ¥ CIM3HCTBIEC YEeXJIBI OaKTEepHii, X 3HAUCHHE.

3AHSITHE 4. Tunsl nurarejbHbIX cpel. CTepuan3anusi NUTATEJbHBIX cpeld U nocyabl. IloceB dakrepuii Ha
TUIOTHBIE MUTATEIbHbIE Cpebl
COAEP>XAHUE
1. CriocoObI CTEpUIN3aUN TUTATEIBHBIX CPEJ] ¥ TOCY/IBI.
2. IloceB GakTepHii Ha IUIOTHBIE MTUTATEIBHBIE CPEJIBI.
3AJAHINA
1. [TonroToBUTH K CyXO0i CTEpUIM3AIMK YaIIKu [1eTpy, NpOOUPKY U IHUIIETKH.
2. U3rotoBuTh BaTHBIE NPOOKH IS TpeX NpoOupok. Pasmute B Hux MIIA (Ha 1/2 o6bema npoOupKH) 1
MIOMECTHUTh Ha cTepunn3anuio B annapat Koxa Ha 40 muH.
3. Bvumts u3 oxnoit npobupku MITA B crepuibHyto yamky [leTpy, a n3 ocTaBmIMXCs IBYX MOJIYYUTh
npsiMoil u kocoit MITA.
4. OcBONTH TEXHUKY II€peceBa YHCTHIX KYJIBTYp Ha MPSMYIO M CKOLIEHHYI0 moBepxHocTh MITA u npoBectn
pacces Oaxtepuii B gamke [leTprn METOI0OM MCTOIIAIOIIETO ITPHXA.



MATEPUAJIBI 1 OBOPYJIOBAHMUE: wamku [Tetpu, rpanyupoBanubie muneTkd Ha I, 2 n 10 mu1, mpoOupkw, Barta,
raszerHas Oymara, MITA, crepunbable yamku [letpu, anmapar Koxa, meTim, CIUpTOBKa, CIIUYKH, KapaHIall Mo CTEKITY,
HOXKHUIIBI, HUTKH, YUCTHIE KyJIbTYpPBl OaKTEpHH.
METOJUYECKHE YKA3AHUA

1. Crepunm3anys NUTaTEIbHbBIX CPE U TIOCYIBI
Iox crepunu3anuel TOHUMAIOT TOJIHOE YHHITOKCHAE MUKPOOPTaHU3MOB H X CIIOP B UTATENbHBIX Cpeiax, MoCy e
Y Ha HHCTPYMEHTAX.
PaznngaroT TepMHYECKYIO U XOJIOAHYIO CTEPHIH3AINI0. B MUKPOOHOIOTHY IPUMEHSIFOTCS CIEAYIOIINE CIIOCOOBI
TEPMHYECKON CTEPHITH3AIHH!

1. IIpokanuBaHue B IUIAMEHN CHUPTOBKH WM TOpeNky. MeTalmndecKie M CTEKISTHHBIE IPEAMETHI (UIIb,
MIETIIH, CKAJIBIIEIH, IIMATENN), a TAK)KE BaTHBIE IPOOKH MPOBOAAT HECKOIBKO Pa3 Yepe3 Iu1aMsl CITUPTOBKH.

2. Crepunmzauysi KUISYCHHEM METAIMYECKUX HHCTPYMEHTOB W PE3MHOBBIX TPYOOK B 2% pacTBope
KapOoHHTa HATpHs B TeueHue 20 MuH.

3. Crepunmsanys CyXUM >KapoM CTEKJISIHHOW mocynsl. IIpum 3ToM NpoOHMpKH, KOJIOBI, KOHIIBI HMHIIETOK
NIPEABapUTEIbHO 3aKPHIBAIOT BAaTHBIMM IPOOKaMU M 00epThIBaloT Oymaroil. IlumeTrkn oOepTHIBAIOT AJIMHHBIMH
noJockaMu Oymaru mHUpHHOHU 4-5 cM, HamaThIBas €€ 1Mo CIMPajIM, HAYMHAS C OTTSHYTOTO KOHIIA.

Yawrku [erpu 3aBopauunBarot B Oymary B hopme kBaapata. /s 3TOro yamky rmomMemaroT Ha CepeJHy JINCTa, 3arn0atoT
€ro C IByX IPOTHBOIIOJIOKHBIX CTOPOH TaK, YTOOBI Kpas HaJeralny ApYyT Ha Ipyra, a Ba CBOOOAHBIX KOHIIA 3arH0aoT
BHI3. [IpoOupkn 0OBIYHO 3aBOPAYMBAIOT B MAKETHI MO0 HECKOJBKO MITYK. [I0rOTOBICHHYIO TaKUM 00pa3oM MOCymy
MOMEIIAOT B CYIIMIBHBIN MIKad, B KOTOPOM HarpeBaroT e€ mnpu temreparype 160-170°0 B TeueHune 24.

4. Crepunu3zanys TeKymuM napom. IIponsBogsr e€ B kunstmibHIKe Koxa, KOTOpBIH nmpeacTaBiseT codoit
METATMIECKUH MINHAP. BHYTpH ero HaXxoQuTcsl HOACTaBKa M CETYATOE BEIPO, KyAa ITOMEIIAIOT CTCPHIN3YEMBbIi
MaTepuai. Ha gHo nuianHIpa HATUBAIOT BOAY M HAarpeBaloT €To ¢ IOMOIIBIO 3IeKTpudecTBa. HarpeBanue B TeueHue
30-45 MHUH NPUBOAUT K TMOETHM BEreTaTUBHBIX KJIETOK. JIJIsl OCYIIECTBICHHS IMOJHOM CTEpUIM3alUN HEOOXOJMMO
IIPUMEHSTH TOBTOPHOE IIPOrpEeBaHUE MUTATEIbHOM CpeIbl Uepes3 CyTKH.

5. Crepmnuzaiysi mapoM IOJ JaBJICHHEM OCYIIECTBJISETCS B aBTOKJIAaBe, B KOTOPOM CTEpUIH3YyeMbIe
NpeIMETHI HarpeBaIOT HACBILICHHBIM MapoM TIpH JaBiieHuH Bbile atMocdeproro. Ilpu 120°C u naBienun 1 atMm. B
TeyeHue 90 MuH obecrieunBaeTCs MOMHAs CTEPUIN3AIM MUTATENbHBIX CpPesl.

B XKHAKOCTAX, KOTOPBIE TEPSIIOT MUTATEIbHBIE CBOWCTBA MIPH KUILTYCHUH (MOJIOKO, ITUBO | Ap.), YHUUTOXKAIOT OaKTEepHu
MyTEM MacTepU3aIiH, KOTOPOE OCYIIECTBIIETCS PH Oolee HI3KUX TeMiepaTtypax (60- 80°C).

W3 MeTo0B XOJI0AHON CTEPHIIN3aIU MUKPOOHOJIOTH UCTIONB3YIOT CTEPHIIN3ALNIO (PUIIBTPOBAHHEM,
yIbTpadroIETOBEIMH JIy4aMH U Ta3000pa3HBIMH CPEICTBAMH.

11. IToceB GakTepuii HA MNIOTHBIC MMTATEIbLHBIE CPEIbI

BHecenne KIETOK MHKPOOPTaHM3MOB B CTEPWIIBHYIO Cpely Ha3bIBAaeTCs IOCEBOM WM HMHOKymsinued. Iloces
MHUKPOOPIaHM3MOB TPEOYEeT COOJIIOJICHUS ONPE/ICICHHBIX NMPABHJI, YTOOBI MPEJOXPAHUTh UCCIEIYEMYIO KyJIbTypy OT
3arps3HEHUS IOCTOPOHHUMH MUKPOOPTaHU3MaMH.

Jl1g moceBa MHKPOOPTaHM3MOB Ha MOBEPXHOCTh NMUTATEIBHOMN CPeasl HCIOIB3YIOT OOBIYHO MPOOUPKHU CO CKOIICHHOI
noBepxHOocThi0 MITA wiu uamku Iletpu. [nst momydeHus: ckomeHHOW moBepxHocTd MITA mpoOupky mocrie
CTepIIIN3AINH KJIaAyT B HAKIIOHHOE MTOJIOKEHHE Ha CTOJI, a AT MOJTyueHHs «tpsimoro» MIIA cTaBsT B ITaTHB.

Jlig moceBa KJIETKM MHKPOOPTAaHM3MOB, BBIPAIICHHBIX Ha TBEPIOW MUTATENBHOM cpefe, OepyT MeTne, a u3 KUIKOoH
MUTATEJILHON Cpenbl - CTEPUIILHOM MUIIETKOM.

[ToceB MHKpOOPraHM3MOB Ha IOBEPXHOCTH CKOUIEHHOH MoBepxXHOCTH MIIA OCyHIECTBISIOT CIEAYIONIMM 00pa3oMm.
BepyT B seByl0 pyKy IBe NMpOOMpPKH: OAHY CO CTEpWIBHOHN cpemoil (nambie oT cels), Apyryo - ¢ KyJIbTypon
MHUKpPOOpraHu3MoB (Oymke K cebe), a B IpaBylo pyKy OakTepHosorndecKyro nerio. CTepuIn3yIoT HETI0 B INIaMEHH
CIIMPTOBKH, JJISI YETO JepkaT e CHadala BEpTHKAJIbHO JIO MOKPACHEHWS IPOBOJIOKH, a 3aT€H B TOPH30HTAILHOM
TIOJIOXKEHUH TIPOBOAAT AEPKaTeNlb HECKOIBKO pa3 uepes miams. 3aTeM, He BBITyCKas MEeTIIH, MU3HHIIEM U O€3bIMSHHBIM
NaJbleM NPaBOM PYKH MPHKUMAIOT HIPOOKH K JIaJJOHH, BHIHUMAIOT UX M3 TIPOOMPOK U JIEpPKaT TaK JI0 OKOHYaHHS 10CEBa.
Kpast OTKpBITBIX TPOOHPOK 00XKUTAIOT B IJIAMEHU CITUPTOBKH, [TOCTIE 3TOTO METJIeH OTOMParOT KIETKH MUKPOOPTaHU3MOB
1 BBOJIAT IETIIIO B IPOOHPKY CO CKOILIEHHOU cpeoi. Cierka kacasch neTiei IOBEpXHOCTH arapa, IpOBOIST CHU3Y BBEPX
3UT3aroo00pa3Hy0 WM MPSMYI0 4epTy. [OpibIku MpoOUPOK OOXKHTAlOT B TJIAMEHH CITUPTOBKH, 3aTeM OOKHTAIOT
MPOOKH M 3aKpBIBAIOT MU NMPOOUPKH. Eciau KOHeI BaTHOW MpOoOKM 3aroperncs, TO He cieayer eé OpocaTh, a HYKHO
OBICTPO BCTaBUTH B IPOOHPKY, I/I€ BaTa OTYXHET.

IToces Ha npsimyro nosepxHocTs MITA npou3BOAAT B TOM ke MOCIEA0BATENIBHOCTH, C TOHM JIUIIb Pa3HULIEH, YTO 37€Ch
JIENaoT YKOJI B TOJIILY MUTATEIbHON CPEJIbL.

Ecnm moceB npon3BOIAT B JKHJIKYIO MUTATEIBHYIO CPELLY, TO IPOOUPKH JIep KaT IIOUTH BEPTUKAIIBHO U TIETIIIO C KIIETKaMU
MHKPOOPTaHNU3MOB MOTPY’KAIOT HEITOCPEICTBEHHO B CPELY.

Bce omucaHHbIe BbIIIE MaHWUIYJSIMM HPOBOMISAT OKOJIO IUIAMEHHM CHHPTOBKHM IO BO3MOXKHOCTH OBICTPO, YTOOBI HE
3arpsi3HATH KYJIBTYPY MOCTOPOHHUMH MHKpOOpraHusmamu. [locie 5Toro mpoOHpKH MOAMKMCHIBAIOTCS M CTaBSTCS Ha
IpopalluBaHUe B TEpMOCTAT. Pe3ynbTaThl mepeceBoB MPOCMATPHUBAIOTCS HA CIEAYIOIIEM 3aHATUH.




Jli1st TOro, 9TOOBI IPOBECTH PACCEB MUKPOOPTAHU3MOB M3 KUIAKOW MUTATEILHOM CPelibl Ha IOBEPXHOCTh INIOTHOM cpera
B yamke Ilerpu, moctymaioT crepyrommM oOpazoM. CTepHIbHYIO MUTATENBHYIO Cpely W3 NMPOOHPKH BBUIMBAIOT B
cTepmibHyI0 yamky [letpu. st aToro mpoOKy co cpemoii OepyT B IPaByIO PyKy, BHIHIMAIOT U3 Hee MPOOKY, 00KUTAIOT
TOPJIBIIIIKO TIPOOHMPKH M. MPHUOTKPHIB cjerka Jamky I[leTpw, OBICTPO BBUIMBAIOT B HEE MUTATENBHYIO Cpexy. 3aTreM
KPBIIIKY 3aKPHIBAIOT M OCTABJISIOT YAIIKy Ha TOPH30HTAIBEHOW IIOBEPXHOCTH JI0 TEX TI0p, ITOKa He 3aCThIHET cpena. Jlis
MOCeBa MPUOTKPHIBAIOT KPBIIKY Yallky [leTpu v neTse mpoBOAAT MOCEB 110 BCEW MOBEPXHOCTH CPE/Ibl MapaieIbHBIMU
mrpuxamu Ha paccrosauu 0,5 cM Mexay HUMHU. Yallky MOAMMCHIBAIOTCS U TOMEIAIOTCSI B TEPMOCTAT.
KOHTPOJIBHBIE BOITPOCHI

1. Poct u pa3sMHOXKEeHIE MUKpPOOpPTraHu3MoB. KpuBas pocTa, BpeMs reHeparium.

2. MeTonbl KyIbTHBUPOBAHHUS MUKPOOPTaHU3MOB.

3. Biusiane Qu3nuecKux ¥ XUMHIECKIX (aKTOPOB HA POCT U Pa3BUTHE MUKPOOPTaHU3MOB.

3AHSTHE S. TlosryyeHune HAKOMUTEIbHOMH KyJbTYPhI KAPTO(eabHOI MaJT04YKU U a30TGUKCHPYIOIINX OaKkTepuid
COJIEP>KAHUE

1. IIpuroToBieHue cpes Ui KyJIbTUBUPOBAHNSI MUKPOOPTaHU3MOB.

2. YcnoBus KyJIbTHUBUPOBAHMS.

3. [MomyyeHne HAKONMUTENBHBIX KYIBTYpP CBOOOJHOKMBYIIUX a30TGUKCHUPYIONIUX H  adpOOHBIX
CHopoo0pa3yromux OaKTepHii.
3AJJAHUA

1. TIpuroToBUTH CpeaBl AJIS MOTYYCHHUS] HAKOIUTENBHBIX KYJIbTYp a3pOOHBIX H aHaAIPOOHBIX
CBOOOTHOKUBYIIHNX a30TPUKCUPYIOIUX OAKTESPHI.
2. [Tony4nTs HAKOMTUTEIBHYIO KYJIbTYPY KapTo(eapHOI MaTouKy.
3. IIpocMoTpeTh MOCEBHI, C/ICNaHHbBIEC Ha TIPOIIIOM 3aHsATHH. OOpaTUTh BHUMaHUE Ha XapaKTep pocTa
KYJNbTYpHI Ha CKOIIEHHOM 1 TipsiMoM MITA uB wamke [letpu. Pe3ynpraTsl HaOMroAeHNS 3aHcaTh B THCBHHUK.

MATEPUAIJIBI U OBOPYIOBAHUE: Habop muHepanphbix coneii: K2HPO4; MGSO4 * 7 H0;
NaCl; K;SO4; CaCO3; MnSOyq; FeSOy; rimroko3a; MaHuT,
arap, crepuiibHble daiiku [lerpu, mpodupku, kool Ha 100 M1, Bata, BeChl, pa3HOBECHI, IINATENH, BOJsHAs OaHsl,
TEpPMOMETp, I04Ba, KIIYOHU KapTodeJst, KapaHall [0 CTEKIY, CKaJIbIEb.
METOAMNYECKHUE YKA3AHUA

1. [IuTaTenbHbIE CPEAbI
B naGopaTopHBIX YCIIOBHSX MUKPOOPIaHU3MBI KyJbTUBUPYIOT Ha MUTATENBHBIX CPEAaxX, KOTOPbIE IOJIKHBI COJEPKATh
BCE BEIECTBA, HEOOXOMUMBIE I X pocTa. [Io cocTaBy pa3nuualoT HaTypalbHBIE CPeIbl HEOIPEACICHHOTO COCTaBa U
CHUHTETHUYeCKHe cpenbl. HaTypadbHbIMM Ha3bIBalOT Cpebl, KOTOpPBIE COCTOAT M3 IPOIYKTOB >KUBOTHOTO WM
PacTUTENHFHOTO MPOUCXOXKACHNA. K HUM OTHOCSTCS OBOIIHBIE WM PPYKTOBBIE COKH, JKUBOTHBIE TKAHH, KPOBB, MOJIOKO,
OTBaphl WM HACTOM MsCa, MOYBBI, HABO3, KJIETKH MHUKPOOPTraHM3MOB. K 4HCIy HaTypaldbHBIX Cpel OTHOCSTCS TaKxke
MACO-TIENITOHHBIA OynboH, MIIA, muBHOE cycno, ApoXiKeBas W KapTodenbHas Cpebl, MOYBEHHBIH OJKCTPAKT.
HarypanbHble cpejibl UCTIONIB3YIOT JJIsl MOJUIEPKAHUS KYJIBTYP M/0, HAKOIUIEHHsT OMOMACChl U JJIsl TUarHOCTHYECKHUX
neneil. CHHTETHYECKHE CPEbl - 3TO CPEMIbl, B KOTOPEIE BXOIAT COCTUHEHUS OMPEICICHHOTO COCTaBa, B3STHIC B TOUHBIX
BECOBBIX KoJmuecTBax. OHHM MIMPOKO HCIOJB3YIOTCS MPH HU3YYECHHH OOMEHA BEIISCTB, (PU3UOJIOTHU W OHOXUMUH
MHUKPOOPTaHu3MOB. CHHTETHYECKHE CPEJIBI TT0 COCTABY MOTYT OBITH CIIOKHBIMHU H MIPOCTHIMH.
BriaensroT Takke NOTYCHHTETHUECKUE CPEIbI, B COCTaB KOTOPHIX KPOME COSAMHEHHH H3BECTHOTO XUMHIECKOTO COCTaBa
BKITIOYAIOTCS BEIIECTBA HEONPEICICHHOTO COCTAaBa, HAIIPUMED, TaKHe, KaK IPOXIKEBON aBTOJIN3AT, IOYBEHHBIN IKCTPAKT
WM TUAPOIU3AT Ka3enHa. DTU CPEdbl IIUPOKO UCIIONB3YIOTCS B MUKPOOHOIOTHIECKOH IPOMBIIIIICHHOCTH.
OJNeKTUBHBIE CpeNbl NMPeIHA3HAUYEHB! AT BBIJCICHHS MHKPOOPTaHM3MOB M3 €CTECTBEHHBIX cpell ux oburanus. OHu
00eCTeunBaroT MPEUMYIIECTBEHHOE PAa3BUTHE OTPEACTICHHON IPYITEI MUKPOOPTaHU3MOB.
IIpu onpeneneHny BUAOBOI NPUHAIEKHOCTH OaKTepUil UCIOIB3YIOT MHANKATOPHBIE cpeibl. OHM 0COOEHHO IIUPOKO
WCIIOJIB3YIOTCSl B CAHATOPHON U MEIUITUHCKON MUKPOOHOIOTHH.
Mo pu3nIecKOMy COCTOSIHUIO Pa3IMYalOT KUJKHE, ChITyYHe U IUNIOTHBIE CPE/IbI.
Kunkue cpeapl MPUMEHSIOT ISl HAKOIUIGHHWS OMOMAacChl WM TMPOIYKTOB OOMEHa, a TakkKe IS HCCIeNOBAHUS
¢usmosorny 1 GMOXUMUU MUKPOOPTaHU3MOB.
Celltyyne cpesl MPUMEHSIOT B MPOMBIIUICHHOW MHMKPOOHOJIOTHMH JUIsl KYJIbTHBHPOBAHUS HEKOTOPHIX NPOAYLEHTOB
(hU3MOJIOTHYECKH aKTHBHBIX BEIIECTB, a TAKXKe JUIl COXPAHEHHs KYJIbTYp MHKpoopranm3mMoB. K TakuMm cpenam
OTHOCSITCSI, HAIIPUMeEP, OTBAPHOE MIIECHO, OTPYOH, ONHJIIKH.
[InoTHBIE Ccpeabl HCNONB3YIOT Ul BBLACICHHS YHCTBIX KyJIbTYp B JMAarHOCTMYECKHX LENSAX, MU ONpEeIeNcHHS
KOJINYECTBA MUKPOOPTaHU3MOB, JJIs1 XPaHEHHsI KyJIbTYp B KOJJIEKIUAX U B psiae APYrux ciaydae. C Leblo yINIOTHEHUS
cpel MPUMEHSIETCA arap UM XKeJIaTHH.

11. [NosnyyeHne HAaKONUTENBEHON KYJIBTYPBI CBOOOIHOXKHMBYIINX a30T(QUKCUPYIOMNX OaKTepuii
I. B a»poOHBIX ycIOBHAX HanboIee aKTUBHBIMK CBOOOTHOKMBYIIIMMH B ITOYBE a30T(HHUKCATOPAMH SABIISIOTCSA OaKTepHU
poxa Azotobacter.




Jlist BeIETIeHHs a30TO0AKTEpa UCTIONB3YIOT arapu30BaHHYIO cpely Dmida CIeayomero cocrasa, B 1/100 My ; MaHUT -
20,0; K2HPO4- 0,2; MgSO4 * 7TH20 - 0.2; K2S04 - 0,1; CaCOs - 5,0; arap -2,0.
[IpuroroBneHHyI0 Cpeay HarpeBaoT A0 pacIUIaBICHUs arapa U CTepWIM3YIOT B aBTOKIaBe win anmnapare Koxa. [Tocne
CTEpPWIM3AINK CpPely BBUIMBAIOT B CTEpUIIbHBIC Yamku IleTpw M mocme TOoro, Kak OHA 3aCTBIHET, HA IOBEPXHOCTH
pacKIagpIBalOT KOMOYKHM IOYBBI MPUOIM3UTENBHO HA paccTosTHUH | cM. KOMOUKH MOUYBBI PacK/IaAbIBAIOT KaIMIIISIPOM,
CMOYCHHBIM B BoJIe. 3acessHHbIe Jamkn [leTpy moMemniarot B TepMocTar npu temmeparype 28-30°C.
2. JIns BeIAETICHAS aHADPOOHBIX a30T(HUKCATOPOB HCIOIB3YIOT cpely BUHOTpanckoro ciieayromero cocrasa, B /100 mir:
rmoko3a - 2,0; K;HPO, - 0,1; MgSO4 * 7 H20 - 0.05; NaCl — 0,05; MgSOs, FeSO, — ciensr; CaCO3 - 2,0.
[IpuroroBneHHyI0 Cpey pa3iauTh B IPOOMPKH, BHECTH HEOOIBIIOE KOJIMYECTBO MOYBEI, 3aKPHITh BATHBIMU POOKaMH 1
npoctepmin3oBats B TedeHne 10 muH npu 80°C. [IpoOupku moMecTHTs B TepMocTat mnpu temneparype 30°C.
111. IMonyyeHne HAKOMUTENEHON KYIbTYPbI KapTo(henbHON MaJIOUKH
IIpombITh KiIyOeHb KapTodess U, He CHUMAasi KOXYpbl, Hape3aTh JJOMTHKH. X MOBEPXHOCTH CIIeTKa HaTepEeTh MEJIOM U
TIOJIO’KUTB B CTEPUIIbHYIO YallKy [leTpu, Ha THO KOTOPOI HaJ0 OJIOKUTH CMOYEHHYIO BOJIOH (DHIIBTPOBAILHYIO Oymary.
3arem yamiku [leTpu ¢ ToMTHKaMK KapToQesst IOMECTUTh B CYIIMIbHBIA mKkad u, Beiaepkats B HeM 10 - 15 MuH npu
100°C. ITocne 3TOTO YaIIKH MOMECTHTD B TepMocTat mpu 27-30°C Ha 2-3 cyToK.
KOHTPOJIBHBIE BOITPOCBHI
I. Tumsl TUTaHUS MUKPOOPTaHU3MOB, ITUIIEBBIE TOTPEOHOCTH B CBA3H C OCOOCHHOCTSIMU MX OOMEHa.

2. MexaHu3M NOCTYNJICHUS TUTATEIbHBIX BEIIECTB B KIIETKY.

3. Ucrounuku yrieponaa. ABTOTpo(Hast ¥ TeTepoTpOQHAsT aCCUMIIAIHS yIIICKUCIOTHI.

4. VcTounuku a3oTta. Y CBOCHHE MUHEPAIBHBIX COSIMHEHUH a30Ta. XapaKTepUCTHKa a30TPUKCUPYIOLTHX

OaKTepwid.

3AHSATHE 6. Beinesenne 4ucToii KyJbTypbl KapTode1bHOM MAT04YKH
COAEPXAHUE
I. Beinenenue 4uCThIX KyJIbTYP MUKPOOPIaHU3MOB.
3AJJAHUA
1. ITocTtaButh Ha cTepuin3aiuio 4 mpodupku ¢ MITA.
2. YOenuThCsl B OIyYCHUH HAKOMUTENbHBIX KyJIbTYpP, O YEM CBHICTEILCTBYIOT:
a) IJ1st a3pOOHBIX a30T(HUKCATOPOB - 00PA30BAHIE CIU3UCTHIX KOJOHMH BOKPYT KOMOUYKOB MOYBEI;
6) 1 aHa’POOHBIX a30T(HUKCATOPOB - IOMYTHEHHE CPEJIbI, Ta30BBICICHNUE, 3aIIaX MACIsTHOW KUCIIOTHI;
B) JUIS CIOPOBBIX a3POOHBIX OAKTEPHUH - "KapTo(henbHOM NaJouKku” - MOSIBJICHUE Ha TOBEPXHOCTH CPEZbI
MOpIIMHUCTOMH MIEHKH.
3. IIpocMOTpeTh 10T MEKPOCKOIIOM HAKOITUTENbHBIE KYIbTYPhI:
a) B KyJIBType a3pOOHBIX a30T(HHUKCATOPOB BBIIBUTH METOJIOM HETATUBHOM OKPACKH KalCyJIbl;
0) B KyJbType aHadpPOOHBIX a30T(HUKCATOPOB OOHAPYKHUTH KJIOCTPUAUATIBHBIN THIT CIIOPOOOPA30BAHUS U BHISIBUTH
rpaHyse3y B KJIETKaX;
B) B KyJIbType, KapTo(esbHOM MaoYKy 00HAPYKUTh CTIOpbl. [lony4yeHHbIe pe3yabTaThl 0OPMUTH B BUIE TaOJIHUIIBL.

YCJIOBUA N ITPU3HAKHW POCTA HAKOIIUTEJIBHBIX KYJIBTYP

HakomnurenbHas KynbTypa  |YCIIOBHS KYJIbTUBUPOBaHUS |Bu3yaibHbIE npu3HaKy [MHUKPOCKOTIHS,
pocta Mopdonornueckue
0COOEHHOCTH
IA30ThUKCHpYIOTIHE A3pOOHBIC
bakTepun
AHAIPOOHBIC
"Kaprodenbnas nanouka"  [adpoOHBIE

4. TIpoBecTu pacceB CIIOPOBBIX a3poOHBIX OakTepuii ("KapTodenpHas manodka') Ha gyamkax [letpu
metoqioM P. Koxa u ucTomaroiero mrpuxa.
MATEPUAIJIBI 1 OBOPYJIOBAHUE: MIIA, anmapat Koxa, mpobupkwu, creprisHble yamkn [leTpu, BaTa,
MPOOHPKH CO CTEPHIIBHON BOJIOM, HAOOP Kpacok, pacTBop JItoross, uepHas TyIlb, IMMEPCHOHHOE Macio,



MPEMETHBIE U TIOKPOBHBIE CTEKIIA, CaI)ETKH, CIIUPTOBKH, CIIMYKY, (GDHIBTPOBaNIbHAS OyMara, KapaHAalll 110 CTEKITy, H30THYTast
CTEKJISIHHAS [TAJIOYKa, CTCPUIIbHBIE THIIETKA.
METOJIUYECKUE YKA3AHUA
1. BolneneHue YncTon KynbTypbl
OCHOBHBIM METOZIOM BBIJCICHUS YUCTBIX KyJIbTYP MHUKPOOPTaHHM3MOB SIBIISIETCS METOX, HpemtokeHHbI P. Koxowm.
[IprHOMD ero 3akmrodacTcs B MOIYYEHHM YHUCTOW KYJIBTYpPHl M3 OTACIBHOW KOJOHHM. DTOT METOA MPUMEHUM IS
MHUKpPOOPTIaHM3MOB, KOTOPBIE XOPOIIO PAacTyT Ha IIOTHBIX CPEIax.
IIpn BBIAETEHUHM YHUCTON KyNBTYPHl adpOOHBIX OaKTEpHH HAKONMHUTENBHYIO KyJIbTypy BBICEBAIOT Ha IMOBEPXHOCTHh
IUIOTHOW MUTATENBbHOM cpenbl. [l 3TOro CTepuibHYIO NUTaTeNnbHyto cpeny MIIA pa3nuBaroT B CTEpUIbHBIE YALIKU
IleTpu u nmocne Toro kak cpeza 3acThIHET, Ha €€ MOBEPXHOCTh B | YallIKy U3 MUNETKH HAHOCAT KaIlII0 HAKOMUTEIbHOM
KyJIBTYpBI WK €€ pa3BeleHHe B CTEPUIIBHOM BoJe. 3aTeM U30THYTON CTEKISIHHOW NMalo4Kol pacHpenessioT KaIulo 110
Bcell MoBepxXHOCTH cpeibl B yamke [leTpu, moce yero 3Toit e nanodykoil MpoBOAST MO MOBEPXHOCTH CPebl BO 2, 3 U
4-ii yamkax.
PacceBaTh HakONUTENBHYIO KYyJIBTYpPY MOXHO MNETJIeH METOAOM HcTomaromero mrpuxa. Juas storo [ mermio
HAKOIUTEIFHON KyIBTYpHI pa30aBIIAIOT CHaYalIa B CTEPHUIILHON BOJIE, HATMTOH B IPOOUPKY, a 3aTeM OTOMPArOT IeTiei
pa3BeeHUs U 1A MOBEPXHOCTH IUIOTHOW Cpeabl MPOBOAT INTpUXH. [locie moceBa Yallky MOMEINAIOT B TEPMOCTAT
KpBIIIKaMH BHA3. BeIpocime H3011poBaHHbIE KOJIOHIH OTCEBAIOT METIEH HAa MOBEPXHOCTh CKOLICHHOM TUIOTHOM CPEbI
B IIPOOMPKH HITH B )KUAKYIO CPELY.
KOHTPOJIbHBIE BOITPOCHI

1. Merop! BBIIENIEHHS YUCTHIX KYJIBTYpP a3p000B 1 aHA3pOOOB U3 OTAEIHGHON KOJIOHUH.

2. MeTozbl NOMyYeHHS YUCTBIX KYJIBTYP U3 OJHOH KIETKH.

3. CocoOsI onpeneneH st YUCTOTHI BBIICICHHBIX KYIIBTYP.

3AHSATHE 7. BposkeHue NeKTHHOBBIX BelleCTB
COJEPXAHUE

1. DHepreTuueckue MpoIEcChl B KJIETKaX MPOKapHOT.

2. BpoxeHne Kak YHEPreTUUeCKHH Iporecc.

3. BporeHHe EeKTUHOBBIX BEILECTB.
3AJAHUA
1. TIpocmotpets vamku [leTpu, 3acessHHBIC HA TPOIILUIOM 3aHATHH, CACTATh BEIBOIBI O TIOITYICHUH YHCTOM
KYJbTYPBI.
2. IIpuroTOBUTH CHOITMKH JIGHSTHON COJIOMBI, IPOKUIISITHTD X B IpoOupkax 10-15 MuH., 3apa3uTh cBexel
JILHSIHOM COJIOMOM U IOCTaBUTh TEPMOCTAT.

MATEPUAIJIBI U OBOPYJOBAHUE: npoOupku, HUTKH, HOXXHHIIBL, JIbHSHAs COJIOMa, CTEpIIIbHAS BOJIa, BATAa,
CIIUPTOBKA, CIIMYKH.
METOAMYECKHUE YKA3AHUA
Pa3znuuaioT Tpu THIIA MEKTHHOBBIX BEUIECTB: MPOTONEKTHH, IEKTUH U MEKTHHOBAS KHCIIOTA.
IIpomecc pa3pyireHnss HMEKTHHOBBIX BEIIECTB HAYMHAETCS C (DEPMEHTATHBHOTO THIPOJIN3A, KOTOPHI BBI3BIBACTCS
GaxTepHusiMH, TpudaMH U AKTHHOMHIIETAMH.
[Tox neiicTBueM ¢pepMeHTa MPOTOMEKTHHA3BI MPOTONEKTHH TUPOIM3YETCs 710 TeKTHHA. Jlanee MeKTHH Mo/ IeHCTBUEM
MEeKTHHMETHIIICTEPA3hl pa3pyIIaeTcs 1O HEKTUHOBOMN KUCIOTHI M METHIIOBOTO criupTa. PepMeHT MoJUraltakTypoHHIa3a
pa3pymaeT IeKTHHOBYIO KHCIIOTY 0 CBOOOTHBIX MOJIEKYJ T'aJJaKTYPOHOBOM KHCIIOTHI M APYTUX MPOAYKTOB: KCHIIO3HI,
apaOMHO3BI, TaJIaKTO3bI, METHUJIOBOTO CITUPTA M YKCYCHOM KHCIOTHL [lamee oOpasyromuecs yriieBOIbl B aHaPOOHBIX
YCIOBHAX COPaKUBAIOTCA IO THITY MACIITHOKHCIIOrO OposkeHns. Hanbomnee akTHBHO Opo’keHUE MMEKTHHOBEIX BEIIECTB
ocymecTBItOT O0aktepun poma Clostridium. C. pectinovorum IepBbIM HAYHHAST IPOLECC Pa3pYIICHUS MEKTHHOBBIX
BewiecTB. OH MpeAcTaBiIeH JOBOJbHO KPYIMHBIMHU MaJOYKOBUIHBIMU KJIETKaMH, OJMHOYHBIMHM WJIH COE€AUHEHHBIMHU B
uenoyku. Cropbl pacnoiararoTcsi TEpMUHAIBHO.
ITo Mepe HakomjieHUs] B cpele KHUCIOT 3TOT BHUJ NpEKpallaeT aKTUBHYIO NEATENIbHOCTh, JajbHEHIlee pa3pyLieHHe
NEeKTHHOBBIX BellecTB ocymiecTsisier C. felsineum. OH nmeer Buj Oosiee MENKHUX MaJOYKOBUIHBIX KIETOK, OJIMHOYHBIX
WIX COeNWHEHHBIX mapamu. CrHopsl oBaimbHBIE, (QOPMHUPYIOTCS B IEHTpe KIeTKH. KIeTKu- CHOpOHOCITHI
KJIOCTPUAMATIBHOTO THIA. DOTH MHKPOOPTAHU3MBI HCIONB3YIOTCS B KadyeCTBE 3aKBACKM IS aKTHBALMU IIpoIiecca
aHa’POOHOI MOYKH NPAIMIBHBIX PACTEHHH.
JIi1st BBIZIENIEHST TIEKTHHOPA3PYIIAIONIUX OaKTepHid U3 cTe0Iel TbHA TOTOBIT CHOTIMKY JJIUHOW 5-7 CM U CBSA3BIBAIOT UX
0 KOHIIaM HUTKOM. CHOMTMKY MOMEIIAIOT B IPOOUPKH, 3aJTUBAIOT Ha 2/3 00beMa BOAOMPOBOAHON BOTOM 1 KUIISITAT 10-
15 muHyT. 3aTEM BOJly CIIMBAIOT, BOBHYTPh CHOIIMKA BCTABIISIOT KYCOUYEK CBEXKEH COJIOMBI JIbHA ¥ HAJMBAIOT B IPOOHPKHU
CTEpPWIbHYIO BOAy. [IpoOMpKH 3aKpBIBAIOT INIOTHO CTEPHIBHBIMU BaTHBIMH NPOOKaM{ M ITOMEIIAIOT B TEPMOCTAT IPH
temneparype +35°C. Pe3ynbTaTel IpoCMaTPHUBAIOT HA CIEAYIOLIEM 3aHATHH.
KOHTPOJIBHBIE BOITPOCHI

1. CriocoOblI ToTy4eHnst SHEPTUN MUKPOOPTaHM3MaMH.

2. OO1ast xapaKTepUCTHKA MTPOIIECCOB OPOKEHUSI.

3. Ilytu cOpakxuBaHus yriaeBoIOB.

4, MacnsHOKHCIIOe OpOXKEHHE.



3AHSTHE 9. Hutpuduxanus
COJIEP>KAHUE

1. XemonmuToTpOHBIE MEKPOOPTAHU3MEI.

2. Hurpuduxanms.

3. Brienenne HUTPUPHUIUPYIOMIIX OAKTEPHA.

3AJAHNA

1. TIpuroTtoBUTH MUTATENbHBIC CPEIBI IS MOMyICHHUS HUTPUPHIUPYIOmMuX Oaktepuii 1 u 2 dasz

HUTPUPHUKAIHH.

2. Pazmuts cpenpl B kKoJ0s1 cioem 1,0 — 1,5 M, 3aKpBITh BATHBIMH IPOOKaMHU M TIOMECTHTH B TEPMOCTAT

mpu Temriepatrype 106°C Ha 30 MuH.

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

temrepatype 25-28°C Ha 14 — 21 cyTku.

4. TlpocMoTpeTh NIPOOHUPKH, MOCTaBJICHHBIC Ha MPEABIAYILEM 3aHITHH. [IpUroToBUTH mpenapat
«pa3/aBICHHASA KalUls» W3 OJKUAKOCTH, OTKATOW M3 CHOIMKA, IPOMHUKPOCKONHMPOBaTb M  3apUCOBATH
MEKTHHOPA3PYIIAIOIe OaKTepuH.

MATEPUAIJIBI 1 OBOPYJIOBAHUE: Habop coeit, Bechl, pa3HOBECH, CKaIbIIelH, Koos! Ha 100 Mut, BaTa, mouBa,
MPEIMETHBIE U TIOKPOBHBIE CTEKIIA.

METOAMYECKUE YKA3AHIA

Jast MONYyYCHHSI KyJIbTYyphl HUTPUPUIUPYIOMNX OaKTephil HCIONB3YIOT IHUTATEIBHYIO Cpemy
BuHOTpaacKoro cieayromero cocTaBa B I/J1 JUCTHIUINPOBAHHON BOJIBI:

st nepBoii a3pl HUTpUUKAIHH:

(NH4)2S04 - 2,0;

K2HPO4 - 1,0;

MgS0O4 - 0,5;

NaCl - 2,0;

FeSO4 - 0,4,

CaCO3 -5,0;

s BTOpO#t a3el HUTpUDUKALIH:

NaNO2 - 1,0;

Na2CO3 - 1,0;

NaCl - 0.5;

K2HPO4 - 0,5;

MgS0O4 - 0,5;

FeSO4 - 0,4.

Cpessl pazmmBatoT B konobl Ha 100 mur cmoem 1,0 — 1,5 cM u crepunu3yrot B aBroknaBe 20 MuH mpu 1 aTM, win B
tepmoctate mpu 106°C B Teduenue 30 MuH. 3aTeM KOJOBI 3apakal0T KOMOYKOM ITOYBBI, 3aKPHIBAIOT BATHHIMHU IPOOKaMH
W CTaBAT B TepMocTaTr npu Temreparype 25-28°C Ha 14 — 21 cyrku. O Xome HUTPUDHUKAINH CYAAT O W3MEHEHUIO
cocraBa cpenbl B koiOax. [lo mcTeyeHHMH yka3aHHOTO CpOKa NPOBEPSIOT B Koiabe cO cpemoi A mepBoi (asbl
HUTpU(UKALMY HAIMYME aMMHaKa peakTuBoM Hecciiepa n 00pa3oBaHue a30TUCTOM KUCIIOTHI IO PEaklnK ¢ PeaKTHBOM
MHK-Ho-KkpaxMail. B kos6e co cpenoit st Bropoit $ha3bl HUTpUdUKaUK IPOBEPSIOT HAIMYHE a30THCTON KUCIOTHI U
00pa3oBaHKe a30THOM KUCIIOTHI 110 PEaKLUH ¢ JU(EeHHUITaMUHOM.

KOHTPOJIbHBIE BOITPOCHI
1. O6mrast xapakTeprcTHKA IPYIIIBI XEMOJIUTOTPOPHBIX MUKPOOPTaHU3MOB.
2. OcoOEHHOCTH UX HEPTETHYECKOTO U KOHCTPYKTHBHOTO MeTaboImM3Ma.
3. Poxp xemommToTpo(hoB B IPUPOAE M UCTIONH30BAaHUN MX B HAPOIHOM XO3SIHCTBE.
4. Hurpuduuumpyromye 6akTepru 1 nporecc HUTpupuKanuyi. 3HaueHne B IPUPOJIE.

3AHSATHE 16. Onpenenenue 4yBCTBUTEIbHOCTH MHKPOOPTraHU3MOB K AaHTHOMOTHKAM.
COAEPXAHUE
1. OnpeneneHne YyBCTBUTENBHOCTH H3YYaeMBIX OakTepuMii K aHTHOMOTHYECKHM  BEIIECTBAM
AKTUHOMHIIETOB.
3AJAHUA
1. [TocraButs Ha crepunu3anuio B anmapat Koxa 3 npodupku ¢ MITA.
2. IIpuroToBUTH B CTEPHIIBHON BOJIE CYCIIEH3UH TPEX KYJIbTYp OaKTepHid:
"kapTodenbHOH Nanoyku" U ABYX KYJIbTYp, BBIAEICHHBIX U3 BOJIBI.
3. o I mut ka0l cycreH3un BHECTH B COOTBETCTBYIOLIYIO NMPOOHPKY CO CTEPHIIBHBIM M OCTY)KEHHBIM
MIIA, TmarensHO NepeMenats U NepelnnuTh B CTEpUIIbHBIE Yallky [1eTpu, ucnonas3yst A KaX 0 CyCIIeH3UU OJHY
Yarky.
4. BripesaTs arapoBble OJIOYKH U3 YalleK ¢ TA30HOM aKTHHOMMIIETOB M PA3JIOKUTh UX Ha MMOBEPXHOCTH
MIIA munenuem BBepx. Yamku [lerpu momecTuts B TepmocTat npu remmnepatype 30°C.



MATEPUAJIBI U OBOPYJIOBAHUE: nmpo6upkwu, Bata, HOKHUIEL, annapat Koxa, MITA, crepuibHbie gamku [letpw,
HNpOOMPKH CO CTEPHIBLHOM BOMOW, YAIIKM C Ta30HOM AKTHHOMHIETOB, CTCPHIIbHBIC MHUIIETKH, CIUPTOBKH, CIIHYKH,
0aKTepHOIOTHUECKHE TIETIIN, OYMaXXHbIE AUCKH, TPOITUTAaHHBIE aHTHOMOTHKAMH.
METOJUYECKHE YKA3AHUA

1. Onpenenenre aHTHOMOTUYECKON aKTUBHOCTH MHUKPOOPTaHHU3MOB.
CyIIecTBYIOT pa3iMyHbIe CIIOCOOBI BBIABICHUSI aHTHONOTHYECKUX CBOMCTB MUKPOOpPraHu3MoB. Yare Bcero
AHTHONOTHYECKYIO aKTUBHOCTH BBISBIISIOT METOJAMU MEPIICHINKYIIAPHBIX IITPUXOB U arapoBbIX OJIOYKOB.
METO/] ITEPIIEHIMKYJISAPHBIX IITPMXOB
Ha nuratensHbli arap B yarike [lecTpy BICEBarOT IITPUXOM MPOAYIEHT aHTHOMOTHKA. [lociie Toro Kak OH BBIPAacTeT U
o0pa3yeT aHTHOMOTHK, NMEPHEHAMKYISIPHO K €ro INTPUXY IOJCEBAaIOT IUTPHXaMU KyJIbTypbl Oakrepuil. J{is mocesa
UCTIONIB3YIOT I'YCThIE CYCIIEH3UH TECT-OPIaHU3MOB B CTEPHIILHON Bozie. Yalllku BEIAEPTUBAIOT B TepMocTaTe npu 28-30°C
B TeueHHe 2-8 CYTOK B 3aBUCHMOCTH OT CKOpPOCTU pocTta Oaktepuidl. Eciu aHTHOMOTHK OKasbIBaeT AEHCTBUE Ha
MHKPOOPIaHHU3M, TO €r0 POCT OyaeT HaOM0AaThCA BAAIN OT IITPHUXA MPOAYIIEHTA.
METO/l ATAPOBBIX BJIOKOB
[IpenycMaTpuBaeT HCIONB30BAHUE PA3HBIX NUTATEIBHBIX CpEX A PAa3BHTHA IPONYLEHTa AHTHOMOTHKA M TECT-
opraHu3MoB. J1Jis BRIpaIIMBaHUS aKTHHOMHIIETOB UCTIOIB3YIOT CPeAy CIeAYIOmero coctasa. 1i: rimoko3a - 30,0; KNOs
- 5,5; MgS0O4 — 0,5; NaCl — 1,0; K;HPO4 — 0,4; ZnSO, - 0.002; FeSO4 - 0,002; arap - 25,0. Cpeny
CTEPWIN3YIOT M HaIMBAIOT B cTepwibHble damku [letpu. Ilocie 3acThiBaHMS arapa BBICEBAIOT HA €r0 MOBEPXHOCTh
CIIOPHI IPOTYIIEHTA WU MOYBEHHYIO BHITSKKY. KynsTusupytor mpu 28-30°C B Teuenue 8-10 cyToK. 3aTeM CTEPHIBHBIM
MPOOOYHBIM CBEPJIOM BBIPE3AIOT arapoBble OJIOYKH C TA30HOM aKTHHOMHIIETOB M IEPEHOCAT UX Ha MoBepxHOCTh MIIA,
3aCEesTHHOTO TECT-OpraHu3MaMu. ArapoBble OJI0YKH pacKiIa bIBalOT Ha pAaBHOM PAaCCTOSHUM OIMH OT IPYTrOro MULEIHEM
BBEPX U IUIOTHO IPIDKMMAIOT K arapoBoii IulacTHHKeE. Yalky BEIACPKUBAIOT 1 U Mpyu KOMHATHOH TeMIiepaType, a 3aTeM
MOMENIal0T B TEPMOCTaT Ha CyTKM U Oojee B 3aBHCUMOCTH OT CKOPOCTH pocTa Oakrtepuil. Ecnm tect-opranuim
YYBCTBUTEJIBHBI K aHTUOMOTHUKY, TO TIOCIIE HHKYOAI[MH BOKPYT arapoBbIX 0J0YKOB 00pa3yrOTCsl 30HbI OTCYTCTBUS POCTA.
YyBCTBUTENBHOCTh MUKPOOPTaHU3MOB K aHTHOMOTHKAM MOJXKHO OIPEACIUTh C IOMOIIBI OYMaXKHBIX JHCKOB,
MIPOMUTAHHBIX ONPeACeICHHBIMU aHTUOMOTHKAaMU. 711 5TOTO Ha MOBEPXHOCTHU NMUTaTeNbHOU cpensl (MITA), 3acesHHOM
TECT-OpraHU3MaMH, PACKJIAIbIBAIOTCSA HAa PAaBHOM PACCTOSHHUM JPYT OT Apyra OyMaxcHble TUCKH. YaIlKu BELAECPIKUBAIOT
IpU KOMHaTHOH Temmepatrype 1 u, a 3arem 24 u B Tepmocrate npu 28-30°C. Ecinm uccinenyemble OaxkTepuu
YYBCTBUTEIbHBI K JAHHBIM aHTHOMOTHKAM, TO BOKPYT AMCKOB OOpa3yrOTCS 30HBI OTCYTCTBHS pocTa. X m3MepsioT
MIJDTAMETPOBON nHHEiKo#. 30Ha 6onee 30 MM CBHICTEIHCTBYET O BHICOKOH YYBCTBHTEIBHOCTH MHUKPOOPTaHH3MAa K
AaHTHOMOTHKY, a MeHee 12 M - 0 craboii.
KOHTPOJIBHBIE BOITPOCHI

1. B3anMOoOTHOIIEHHSI MEKPOOPTaHU3MOB MEKAY COOOIA.

2. ®opMbI aHTaroHU3Ma MEX/y MUKPOOPTraHW3MaMHU M UX MCIOJIb30BaHUE YETIOBEKOM.

3. O0m1me cBoiicTBa aHTHOMOTHUKOB M 00JTACTH WX MPUMCHECHHS.

4. B3auMOOTHOILIEHHSI MHKPOOPTaHM3MOB C JKHBOTHBIMH. HopmanbHas MuKpoduiopa uelnoBeka

KHBOTHBIX.
5. B3auMOOTHOIIIEHUS] MUKPOOPTaHU3MOB C PACTCHUAMH.

3AHSATHE 17. YyacTne MUKPOOPTaHU3MOB B KPYTOBOPOTE OCHOBHBIX 3J1eMEHTOB B IIPUpO/IE.
COAEPXXAHUE

1. DKooTHs MUKPOOPTaHU3MOB.

2. Vcnionp30BaHne MUKPOOPTaHU3MOB YEJIOBEKOM.

3AJJAHUA
I. [IpocmoTpets wamku [leTpu, 3acestHHBIE Ha MPEABLIYIIEM 3aHATHH. VI3MEpUTh MUIUTIMETPOBOM JIMHEHKOW 30HBI
MOAABJIEHUs pocTa GaKTepHii BOKPYT arapoBbIX 0JI0OYKOB. Pe3ynbTaTsl 0OpMUTD B BHE TaOJINIIBL.

JIEICTBUE AHTUBMOTHKOB HA POCT BbIJIEJIEHHbIX BAKTEPUIA

INe KyJIBTYpBI /TnameTp 30HBI OJABIICHUS POCTA, MM
MEeHULMIUTIH CTPEeNTOMHIINH TeTPAIIKINH ITeBOMUIICTHH
1
2
3
4
KOHTPOJIbHBIE BOITPOCHI

1. PacnpocTpaneHre MUKpOOPraHU3MOB B Ouocdepe.
2. buoreoxumuueckas AesTeIbHOCTD HX.



3. Ucnonp3oBaHie MUKPOOPTaHU3MOB ISl [TOJTY4EHHS MUIIEBBIX U KOPMOBBIX IPOYKTOB, JICKAPCTBEHHBIX
MIPerapaToB, B CEITLCKOM XO3SHCTBE U THAPOMETAIUTYPIHH.

METO/IAYECKUE PEKOMEHJIAIIMU 110 OPTAHU3AIIMU CAMOCTOSTEJBHOM PABOTHI
CTYJAEHTOB
CamocrosiTesnibHble paboThl MPEICTaBISIOT cOOOH OJMH M3 OCHOBHBIX BHJIOB YUeOHOHM AeATEeIbHOCTH CTyJeHTOB. Ha
COBPEMEHHOM dTare 00pa3oBaHMSI STOMY BHIY JICSITEIbHOCTH TPHIAETCs CYIIECTBEHHOE 3HaueHHe. BrimonHenue
CaMOCTOATENBHBIX PadOT CHOCOOCTBYET CO3HATEIEHOMY YCBOSHHIO TEOPETUUECKOTO MaTepHalla, BEIPA0OTKE HABBIKOB
paboTHI C TUTEpaTypOi, IIOMOTaeT B OATOTOBKE K 3k3ameHaM. Kpome Toro, 3To OJiMH U3 BHIOB TEKYILET0 KOHTPOJIS B
PEUTHHTOBOH crcTEME 00yIEHUS.
OcHOBHasl 4acTh NpEUIaracMbIX 3aJaHUH U1 CaMOCTOSATENIBHOM paOOThl HAIEJIeHAa Ha HM3YYEHHE TEOPETHYECKOTO
Mmarepuana. s caMOCTOSTENbHOTO M3YyYeHMS CTYAEHTaM IPEIIOKEH MaTepHal, KOTOPHIM HE paccMaTpHBacTCs Ha
JIEKIUSAX WM PacCMaTPUBAETCS JIUIIb 0030 PHO.
TpeboBaHMS K OTYETHOCTH:

- 3azaHnsl HEOOXOAMMO BBIMIOJIHUTD B TETPAJH JUISl CAMOCTOSTEIBHBIX padoT no riany: 1 . dopmynupoBka

Bompoca; 2. OteeT Ha Bonpoc; 3. CIHCOK HCIOIb30BaHHOM IUTEpaTyphl ¢ YKa3aHUEM CTPaHHUIL.
- CTyzieHTHI IPEACTABIIAIOT BRIIIOJHEHHBIC 3aJaHUS HE MO3/IHEee MOCTeIHEeH HeAeIH KaXX10T0 MOAYJIS.

3aganus 1719 cCaMOCTOSTeJILHOM
Tembi: MopdoJsiorus u cucreMaTnka npokapuot. KyJibTuBHpoBaHue H POCT MUKPOOPTraHU3MOB.
IIpoxapnoThl U OKpYy Kkalomas cpeia.
3ananue 1. JlaiiTe pa3BepHyThIE OTBETHI HA CIIEAYIOLINE BOIIPOCHI:
1. Kakossl npenenst auddepeHnnaiy y npokapuoT?
2. Yto Takoe NepexHBAIOIINE CTAIUH U ITOYEMY OHH NEPEKUBAIOT?
3. Yto Takoe ecTecTBEHHAs CUCTEMaTHKa?
3amanue 2. J{aiite pa3BepHyThIe OTBETHI Ha CJIEAYIOIINE BOIIPOCHL:
4. Hwmeercs nu mpsiMasi CBSI3b MEXKTY YHCIIOM MYTALlUi U BpeMEHEM?
5. PaBHO3HAYHBI 1M TOHATHS (PUIOTSHUN U SBOJIIOIIH?
6. MOXHO JIM TOCTPOUTH BCEOOBEMITIOITYIO KIACCH(UKAIIMIO TI0 OAHOMY IPU3HAKY?
3ananue 3. JlaiiTe pa3BEpHYThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
7. C xaxuMH IIpU3HAKaMU KOppeaupyeT pudocoMalbHBIi anmapar?
8. Kakne opraHu3MbI OTHOCSTCS K TPOTEO0AKTEPHIM?
9.  Moryr 1 npoTe00aKTEPHH ITOJIHOCTBIO 00ECIIEYUTh IECTPYKIIMOHHYIO BETBb YIJIEPOJHOTO IIUKIA?
3ananue 4. JlaiiTe pa3BepHyThIE OTBETHI HA CIEAYIOIINE BOIPOCHL:
10. Kak pacmpezaesnstorcst xapakrepHble GpyHKINY 1o ¢pusoreHernueckomy apery? Hanpumep, azotdukcanus,
TepMod s, aBTOTpOodUs, aHA3POOH03, THAPOreHOTpodus?
11. Tlouemy 1aHOOAKTEPHUN COCTABUIIN OTJEIIEHYIO BETBb, a HE paclpele/IMINCh 0 BETBSIM KaK Jpyrue
totoTpodsI?
12. Kak xopemmpyeT MOp(HOIIOTHS ¢ XUMUIeCKOH pyHKImel y 6akrepuii?
3ananue 5. Jlaiite pa3BepHyThIe OTBETHI Ha CIEAYIOLIUE BOIIPOCHI:
13. MosxHO JIn paccMaTpuBaTh T€HOM OaKTepuii Kak MO3aUKy CBOMCTB MIJIM )K€ KaK PsiJi OCII0BATEIbHBIX
NpUOOpEeTEeHNH, N KaKMM 00pa3oM MOTJIN TaKHE PACIIpeeNICHNs] BOSHUKHYTH?
14. Tlpexncrasmusier 11 OnopasHoOOpasre OaKTepHil yNopsJ04eHHOE MHOXKECTBO MIIN K€ CHCTEMY?
3ananue 6. Jlaiite pa3BepHyThIE OTBETHI HA CIEAYIOLINE BOIIPOCHI:
1. B xaxux ciy4asx, ONHChIBast 0aKTepHAIbHYIO KYJIBTYPY, MOXKHO OTPAaHUYHUTHCS aHAIM30M KIIETKH, a B
KaKHUX — TOMYJISIIHUU?
2. Y10 MOHKHO MPHUCYTCTBOBATH B CPejie, YTOOBI KyJIbTypa pociia?
3. Yro siBisieTcs IepBOCTENEHHBIM JJIsl TOHUMaHHS AEATEIbHOCTH MUKPOOPTaHM3MOB B UX Cpejie OOUTaHMUs, a
YTO BTOPOCTEIICHHBIM?

3anganus 1718 CaMOCTOATEJbHOI padoThl
Tembl: MeTra0oau3m npokapuor. I'eHeTuka MUKPOOPraHu3mMoB. Pojib MHKPOOPraHU3MOB B I100aJIbHBIX
reOXMMHYEeCKHX IHKIAX.
3ananue 7. Jlaiite pa3BepHyThIE€ OTBETHI HA CIEAYIOIINE BOIPOCHI:
1. B uem oTnmume 3HEpreTUKH GOTOTPOGHBIX U XEMOTPO(DHBIX OPraHU3MOB?
2.  Moxer 11 XeMOTpO(HBIH OpraHu3M pPa3BUTHCS B 110JIE TEPMOANHAMUYECKOH ycTOHYNBOCTH cyOCcTpara
peakiuu?
3. Kakue dororpodHbie Oprann3Mbl pa3BUBAIOTCS B T0JIE TEPMOJHHAMHYECKON YCTOHYMBOCTH CyOCTpaTa
peakuu?
4. Bo03MOXHO JT HCIIOJI30BAHKE KIETKON SHEPTUN HE CBSI3aHHOM C MEPEHOCOM DJIEKTpoHa (IpoTOHA)?
3ananwue 8. JlaiiTe pa3BepHyTHIE OTBETHI HA CIEAYIONINE BOIPOCHL:
5. KaxoBa 3aBUCUMOCTb DHEPTETHKH KJIETKH OT KOHIICHTPAIIMH BEIIECTBA B cpeze?
6. Kakne ¢axTopsl OrpaHNYNBAIOT BO3MOXHOCTh UCIIOJIb30BAHHSI OPraHN3MOM PEAaKIUH B KAYECTBE
SHEprojaaromen?
7. Kak noanep>xuBaroTcs B KJIETKE YCIOBUS, 00eCIIEUNBAIOLINE €€ HKHU3HEACATEIbHOCTh?



8. TMouemy asst Gakrepuit cOCOO TPAHCIIOPTA BELIECTB B KIETKY OKa3bIBAETCS KPUTHUECKUM?

3amanwme 9. JlaiiTe pa3BepHYTHIC OTBETHI HA CIIEAYIOIIHE BOIIPOCHL:
9. Kak cBs3aHO CPOJICTBO KIETKH K CyOCTpaTy ¢ TPAaHCIIOPTOM?
10. Bo3MokHO 71 HapyIIEHHE [IEIOCTHOCTH MEMOpaHbI Y IPOKapHOTHOTO OpraHu3Ma?
11. Kaxme peaknuy CBSI3BIBAIOT IIUTO30JIb IUTOILIA3MEI ¢ MeMOpaHHBIM ammaparom? C pubocomamu?
12. UYro HYXHO IUIsl TOTO, YTOOBI YacTh peakuuii anabonn3Ma 1 karobonu3ma Obia o0rIeit?
3anmanue 10. [laiiTe pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOIIPOCHL:
13. B03MOXHO JIH TIOSIBIICHHE a3pOOHOT0 0OOMEHa /10 TosiBiIeHus poTocucteMsr |17
14. B03MOKHO JIY TTOSIBJICHUE AbIXATEIbHON LEIH IePeHOCca IEKTPOHOB JI0 MOsIBIeHUs (hoTocuHTEe3a?
15. Ilouemy meTaboandeckue MyTH ONPEIEISIOT crieluduKy oOMeHa (U3N0IOTHUECKHUX IPYIII
MUKPOOPTaHU3MOB?
3ananue 11. Jlaiire pa3BepHyTbIe OTBETHI Ha CIIEAYIOIINE BOIIPOCHI:
16. Moryt nu oTAenbHBIE (PePMEHTHI XapaKTepPH30BaTh IIyTH 0OMEHa OpraHu3Ma?
17. Kak 3aBucHT cHHTe3 (hepMEHTa OT BHELIHUX YCIOBHUH?
18. KaxoBo 3HaueHHe 3amacHbIX BemecTs s potorpodoB? s xemorpodos?
3anmanue 12. [laiiTe pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOMPOCHL:
1. B03MOXXHO JIi IPEACTaBUTh BOZHUKHOBEHHE T€HOMa HOBBIX OaKTEpHil B BUJIE OCIEI0BATEIBHBIX
MyTauun?
Kakoe 3HaueHHe NMEIOT KOMOWHATOPHBIE IPOLIECCHl B TEHETHKE MUKPOOPTraHU3MOB?
KakoBo 3Ha4eHHE OTTOPKEHUS Uy KEPOIHOH FreHeTHIECKOW MH(POPMALMH TSI CYIIECTBOBAHUS BUIOB?
Yro Takoe rerepohoOHs B PHIOKEHHUH K MUKPOOHBIM cucteMam?
Kak pazpemuTs mpoTUBOpeyre MEXIy COXpaHEHHEM CBOMCTB BU/a M UX U3MEHEHHEM Ha ypOBHE
Gaxrepuii?

akrw

TpeGoBaHusi K peHTHHI-KOHTPOJIIO

Monynu fTeMLI |BI/I,Z[I>I pabot IBanm,I
5 cemectp
[ MomyH 1. Mopdomorus, ee 00BEKTHI U METOABI UlabopaTopHbie pabOTHI 10
2. CTpykTypHO-()yHKIIMOHATbHAS OPTaHU3alns  (3amaHus UL CaMOCTOSTENbHON 5
MPOKApHOTHOH KiIeTkH. Mopdonorngeckas paboTHI
M depeHnnpoBKa y mpoKapuoT Pedepar 5]
3. PocT n KynbTHBHPOBaHHE MUKPOOPTaHU3MOB
4. MeTa6OHyI/I3M HpOII)(apI/IOT poop Komnoxsuyme! 10
IUroro:
5. 'eneTuxa mpokapuoT UlabopaTopHbie paboTHI 10
6. Pa3HooOpa3sue u crucTeMaTuka MPOKapruoOT 3amaHus A1 CaMOCTOSITENIbHOI 5
7. DKOJIOTHSI MUKPOOPTaHU3MOB PabOTHI
1 Moy 8. INpuknagHasi MUKPOOHOTOTHS Pedepar 5
KomnokBuymbl 10
IMToro: 60
OK3aMeH 40
IBcero: 100




MMPUJIOKEHMUE 3

6.

YYEBHO-METOJNUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iureparypa

a) OcHOBHas JITepaTypa:

1.

2.

Bensicoa H. A. Mukpo6uonorus: yaeonuk / H. A. benscosa. — MuHck: Boim. mik., 2012. — 443 c: uin. - ISBN
978-985-06-2131-3; [DnekTpoHHbIii pecypc].- Pexxum goctyma: http://znanium.com/go.php?id=508546
[NaBnoBuu C. A. MUKpOOHOIOTHS C BUPYCOJIOTHEH U IMMyHOJIoTHeH: yaeoHoe mocodue / C. A. IlaBmoBud. —
3-e u3n., ucnp. - Munck: Beim. mik., 2013. — 799 c.: . - ISBN 978-985-06-2237-2; [ DnekTpoHHBI pecypc].-
Pexxum nocrtyma: http://znanium.com/go.php?id=508936

PsbmeBa C. A. O6mas 6uonorus m MukpoOuosorus: yaebHoe nocodue / C. A. Psbuesa. - CraBporonb:
CK®dYy, 2016. - Y. 1. O6mas Ouomnorus. - 149 c.: wr; [DnekTpoHHbI pecypc]. — Pexxum pocryma:
http://biblioclub.ru/index.php?page=book&id=459250

0) JlononHutenpHas TUTEpaTypa:

1. Muxkpobuonorus: yuebnuk / B. H. Kucnenko, M. III. AzaeB — Mocksa: HUL[ UH®PA-M, 2015. - 272 c.:
60x90 1/16. - (Beiciee obpasoBanue: bakanaBpuar) (ITeperuiér) ISBN 978-5-16-010250-4; [DaekTpoHHBII
pecypc]. — Pexxum moctyma: http://znanium.com/go.php?id=478874

2. OOmas BUPYCOJIOTUs ¢ OCHOBaMHU TAKCOHOMHH BHPYCOB TI03BOHOYHBIX: yueOHOe mocobue / A. CHu3eHIoB, A.
[Tnoraukos, E. Jlpo3nosa u ap. - Openbypr: OI'Y, 2012. - 624 c.: un.; [DnekTpoHHBIH pecype]. — Pexum
nocrymna: http://biblioclub.ru/index.php?page=book&id=259296

NPUIOXKEHHUE 4
9. CBeneHusi 00 00HOBJIEHHH padoyeii MPOrpaMMBbI JUCHUTIMHBI (MJIH MOXYJIS)

No OO0HoBJIeHHBbIH pa3ien padoyei Onucanne BHeCEHHBIX PexBu3UTHI 1OKyMEHTAa,

IL.I1. nmporpaMmmMmbl JTHCHUIIJTHHBI M3MeHeHui YTBEPAUBLICIO H3SMCHCHUS
MepeyeHb NporpammHoro B nepeyeHb MpoTokon 3acepsaHua Kadbeapsl
obecneyeHua nporpaMmmHoro 3o0n0rum n dusunonorun Ne 6 ot

1. obecneyeHua nobasneH | 26.04.2024r
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2.

3.
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