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1. HEJIM U 3AJIAYUN AU CIHUTIJINHBbI
ey ocBOCHUA TUCHUIIMHBI (MOYJIfA):

Llenn: co3aaTh y CTYACHTOB MPEACTABICHUS O OMOJIOTHYSCKOM MHOTO00pa3u
MHKPOCKOITMYECKOr0 MMPa KaK BEIYIIEro (pakTopa YCTOMYMBOCTH JKUBBIX CUCTEM U OHOchephl B
LIEeJIOM

3amaum :

1) 03HaKOMJICHHE CTYJCHTOB C MOP(OJIOTrHYCCKUM, (DH3UOJIOTMYCCKUM U
9KOJIOTHYECKUM MHOT000pa3ueM MUKPOOPTraHU3MOB;

2) moy4YeHue IPeICTaBICHUH 0 IpobIeMaX CHCTEMATHKU 1 KilacCu(pHKauu
IIPOKAPHOT;

3) yscHEeHHE TCOpUH OMOXMMHYECKOT0 CIMHCTBA )KM3HU U UCKIIOUNTEILHOTO
Pa3sHOOOpa3us SHEPreTUYCCKUX IIPOLIECCOB, BOSHUKIIINX Y IIPOKAPHOT B MPOIICCCE SBOJIIOIMH;

4) u3ydeHHe POJIM Pa3HBIX IPYIIIT MHKPOOPTAHK3MOB B IIPUPO/IC U )KU3HU YCIIOBEKa.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII
Hukn (pazgen) OIT: B1.0O
TpeGoBanus k npeaBapuTeIbHOI MOATOTOBKE 00y4al0IIerocs:

JlecoBenenue

XuMus

ITouBoBemeHME

JAucuunannbl (MOAYJIM) M MPAKTHKH, VISl KOTOPBIX OCBOEHUE TAHHOM M CIIAIJINHbI
(MoayJist) He00X0AMMO KaK NpeaniecTBYIOLIee:

durtonaroaorus

I'eneTHnka u cenekuus

CoBpeMeHHbBIE METO/IbI 3AIUTHI PACTCHUM

3. OFBEM JUCHHUIIVIMHbI

OO0mas Tpyr0eMKoCTh 43ET
YacoB 110 yueOHOMY IUIaHy 144
B TOM 4YHcJIe:

camocTosITelIbHas paboTa 66
4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-1.3: Mcnonp3yeT 6a30BbIe 3HAaHUS OOTAHUKH, 300JIOTHH, MUKPOOHOJIOTHH, SKOJIOTHH U
MOYBOBEJICHUS B MPOPECCHOHATBHOMN JAeITeTbHOCTH

5. BUJAbI KOHTPOJIA

Bunsl koHTpONII B cemecTpax:

3K3aMEHBI | 5

6. SI3BIK ITPEIIOJIABAHUA

SI3BIK TIpenojaBaHus: pyCCKHUM.



7. CTPYKTYPA U COJAEP)KAHUE JUCHUILINHBI (MOLY.JI5T)

HanmeHoBaHMe pa3jeioB U TeM

Bun
3aHATHSA

CemMm.

Yacos

IIpumeyanue

Pazgen 1. 1. MukpoOuomorus, ee 00beKThl U
METOIBI

11

MuxkpoOuosorus, e 00beKThI U
METO/TbI

Jlex

1.2

MukpoO6uosiorus, €€ 00bEKThI U
METOJIbI

JIa0

1.3

MukpoO6uosiorus, €€ 00bEKThI U
METOIbI

Paznen 2. 2. CtpykTypHO-()yHKIIMOHAJIbHAS
XapaKTePUCTHKA MPOKAPUOTHON KIIETKHU.
Mopdonoruueckas audhepeHIIIpoBKa y
MIPOKApUOT

2.1

CTpyKTypHO-(QYHKIIMOHATBHAS
XapaKTePUCTHKA TPOKAPUOTHOM KIICTKH.
Mopdonoruueckas audhepeHIIIPOBKa y
MPOKAPHOT

Jlex

2.2

CtpykTypHO-(YHKIIMOHATIbHAS
XapaKTePUCTHKA TIPOKAPHOTHON KIICTKH.
Mopdonoruueckas mudhepeHIpPOBKa y
MIPOKApUOT

JIab

2.3

CtpykTypHO-(YHKIIMOHATIbHAS
XapaKTePUCTHKA TIPOKAPHOTHON KIICTKH.
Mopdonoruueckas mudhepeHIIpPOBKa y
MIPOKApUOT

Cp

10

Pa3nen 3. 3. Poct u KynbTUBUpOBaHME
MHKPOOpPraHU3MOB

3.1

Pocr n xynsTHBHpOBaHUE
MHUKPOOPTraHU3MOB

Jlex

3.2

Poctu KYJIbTHUBUPOBAHHUC
MHUKPOOPIraHH3MOB

JIa6

3.3

Poctu KYJIbTHUBUPOBAHHUC
MHUKPOOPIraHH3MOB

Cp

Paznen 4. 4. Metabosin3M npoKapuoT

4.1

MeTtaboa13M NpoKapuoT

Jlex

4.2

Metabou3mM TpoKapuoT

JIab

4.3

Metabou3mM TpoKapuoT

10

Pazgen 5. 5. I'enernka npokapuor

5.1

I'enernka npokapuor

5.2

I'enetnka IMpOKapruoT

Pazgen 6. 6. PazHOOOpa3ue u cuctemMaTuka
MHKPOOPTaHU3MOB




6.1 |Pa3nooOpasue u cucremaruka Jlex 5 2
MHUKPOOPTaHU3MOB

6.2 |Pa3nooOpasue u cucremaruka Cp 5 8
MHUKPOOPTaHU3MOB
Paznen 7. 7. Dxonorus MUKpOOPraHU3MOB

7.1 [Dxoyorust MUKpOOPraHU3MOB Jlex 5 2

7.2 | Dxoyorusi MUKpOOPTraHU3MOB Jlab 5 14

7.3 |Dxoyorust MUKpOOPraHU3MOB Cp 5 10
Paznen 8. 8. Ilpuknannas MUKpOOHOIIOTHS

8.1 |IIpuknaaHas MEKpOOHUOIOTHS Jlex 5 3

8.2 |IlpuknamHas MEKpOOHOIOTHS JIab 5 2

8.3 |IIpuknamHas MEKpOOHOIOTHS Cp 5 10
Pa3nen 9. Dx3amen

9.1 [Muxkpobuomorus Ok3ameH |5 27

Cnucok 06pa3oBaTe/IbHbIX TEXHOJIOT Uil
1 JluckyccroHHbIE TEXHOIOTUH ((hOpyM, CUMIIO3UYM, Ae0aThl, aKBapuyMHasl IUCKYyCCHs,

NaHeJbHAs JUCKYCCHs, KPYIJIbIN CTOJ, (hacuanTHpoBaHHAs U T.1.)

2 |Nudopmanmonusie (111ppoBbie) TEXHOIOTHH

3 | TexHONOTHY Pa3BUTHS KPUTHICCKOTO MBIIIIJICHHS

4 | AKTUBHOE CIyIIIaHHe

5 MeToapl TpyIIIOBOTO PEIICHHs TBOpUYECKUX 3a1ad (Meron Jlenbdu, meron 6—6, meTon
Pa3BUBAOIICH KOOTIEpAIlMy, MO3TOBOM MTYpM (METOJT TeHEPAITMH HICH ), HETBOPKUHT M T.]I.)

6 [Merox case-study

7 | 3aHATHS C IPUMEHEHUEM 3aTPYIHSIONINX YCIOBUN

8. OHEHOYHBIE MATEPHUAJIbI JJI51 IIPOBEJEHWA TEKYIIEA "
NPOMEXYTOYHOU ATTECTALIMHU

8.1. OneHoYHbIE MaTepHaJIbI 1JIA POBEIeHHs TeKYIeH aTTecTaluu
Cwm. ITPMJIOXXEHME 1.
8.2. OueHouHbIC MaTepHAJIbI AJISl IPOBEACHHUS NIPOMEKYTOYHON aTTEeCTALMHU
Cwm. ITPMJIOXXEHME 1.
8.3. TpeGoBanusl K pEHTHHI-KOHTPOJIIO

Cwm. ITPMJIOXEHME 2.




9. YYHEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE

JAACHUIITINHBI MO4YJIS)
Pexomenayemas aureparypa
OcHoBHast
HIndgp Jlutreparypa
JI.1.1 [Herpycos, KoroBa, MukpoOuosorus: Teopust 1 npaktuka B 2 4. Yacts 1, Mocksa: FOpaiiT,
2024, ISBN: 978-5-534-03805-7,
URL.: https://urait.ru/bcode/535984
JI.1.2 [Herpycos, KoroBa, MukpoOuosorus: Teopust 1 npaktuka B 2 4. Yacts 2, Mocksa: FOpaiiT,
2024, ISBN: 978-5-534-03806-4,
URL.: https://urait.ru/bcode/537610
JlonoHuTEIbHAS
HIndgp Jlutreparypa
JI.2.1 |Kucnenko, AzaeB, Mukpobuonorus, Mocksa: OOO "Hay4yHo-u31aTenbCKuii LEHTP
NHOPA-M", 2019, ISBN: 978-5-16-010250-4,
URL.: https://znanium.com/catalog/document?id=355431
J1.2.2 |ITuneBuu, Cupotkun A.A., I'aBpunoBa, ITorexun, Bupyconorus, Cankr-IleTtepOypr:

M3narensctBo Cankt-IlerepOyprckoro rocyaaperBeHHoro yuusepeurera, 2020, ISBN:
978-5-288-06011-3,
URL.: https://znanium.com/catalog/document?id=373763

Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH '"UHTepHeT"

€]

Caiit ®bYH ILHTHNU Dnuaemuonoruu Pociotpednaazopa http://crie.ru: http://crie.ru

92

Caiit IToctHayka http://postnauka.ru/themes/microbiology
http://postnauka.ru/themes/microbiology: http://postnauka.ru/themes/microbiology

33

Caitir HUIIOM um. H.®. T'amanen http://gamaleya.org: http://gamaleya.org

IlepeyeHsb MPOrpaMMHOTO 00ecedeHUsI

Kaspersky Endpoint Security 10 qyis Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

Ol lWIN|F-

OpenOffice

CoBpemMenHbie npogeccHOHANbHBIEC 0a3bl JAHHBIX M HH(POPMALMOHHBbIE CIIPABOYHbIE

CUCTEMBbI

ObC «ZNANIUM.COM»

9B5C «(IOPAUT»

OBbC «YHuBepcuterckas OUOIMOTEKA OHIIANH

gl B W] N -

SBC IPRbooks

9BC «JIaHb»




6 SbC BOOK.ru

7 OBbC Tel'Y

8 Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU (moamnucka Ha KypHabI)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAY JIS)

AyauT-

Oo6opynoBanue

5-324

MHUKPOCKOIIBI , TEPMOCTAT, HEHTpU(YTra, XONIOAWILHUK «UuHApY», JIIEKTPOILTUTKH,
CTCPWJIM3ATOP, BEChl TOPCHOHHBIC, CBETHIILHUKN HACTOJIbHBIC, KA CYNIMIIBLHBIM,

5-318

MYJIbTUMEAUNHBIN KOMIUICKC, IIEPEHOCHON HOYTOYK, yucOHas MeOeIIb

11. METOAUYECKHUE MATEPHAJIBI VIS OBYYAIOIUXCA 110 OCBOEHHIO

TV CHUTIINHBI

Cwm. [TPMJIOXEHMUE 2.

MNPUJIOKEHHUE 1

5. OLIEHOYHBIE MATEPHAJIBI IJISI IPOBEJEHUSA TEKYIIEN U MIPOMEXYTOYHOM ATTECTALIUA

5.1. OueHo4Hble MaTepUAJIbI 1JIs1 IPOBEJAeHUS TeKyllel aTTecTalun




TecToBbIe 3a1aHs ISl TIOATOTOBKHU K KOJUIOKBHYMY

Tema: MeTabomm3m mpokapuoT. bpoxenue.

1. JlutorpoHEIMU Ha3BIBAIOT

2) OpraHn3MBbl, KOTOpPBIE B KaUeCTBE JOHOPOB AJIEKTPOHOB HCIIOJIB3YIOT HEOTPAaHUYECKUE BEIIECTBA;
0) OpraHU3Mbl, KOTOPBIE B KAUECTBE JIOHOPOB 3JIEKTPOHOB HCIIOJIB3YIOT OTPAaHUUECKHE BELIECTRA;
B) OpraHM3MBbl, KOTOPBIE HYXKJIAIOTCSI B MUKPO- M MaKpPOAJIEMEHTaX;

') OpraHnu3MBbl, U1l KOTOPBIX HCTOYHUKOM SHEPTUH SIBIISIOTCS OKUCIUTEIbHO-BOCTAHOBHUTEINILHBIE PEAKIIHH.
2. ®oTtoTpodamu Ha3BIBAIOT

) OTpaHU3MBI, HCIIONB3YIOIIHE CBET B KAYECTBE HICTOUHNKA SHEPIUH;

0) OpraHU3MBI, CIIOCOOHBIC K aBTOTPO(HH;

B) OpraHi3Mbl, COAepIKalue XI0pO(UILIb;

') OpraHn3MBbl, UCTIOJIB3YIOUINE YTIIEKUCIIBIN Ta3 sl CHHTE3a OPTaHHKH.

B 3aBucHMOCTH OT 0COOCHHOCTEH KOHCTPYKTUBHOTO META00JIM3Ma OPraHU3Mbl JICNSTHA a)
aBTOTPO(OB U TeTepOTPOPOB;

0) xeMoTpooB 1 GOTOTPOPOB;

B) XeMOJIHTOTPO(OB, XeMOOPTaHOTPOHOB, HOTOMUTOTPOPOB U POTOOPTraHOTPODOB;

') DyOaKTepHid U apxeOaKTepHii.

4. K xaKo#i rpymme 1o crnoco0y CyIecCTBOBaHHUS OTHOCUTCS OOJIBIIMHCTBO MPOKapHOT?

5. 3aMoTHAUTE TIPOITYCKH B TaOmwHIIe

Mcrounuk Jlonop McrouHuk Crioco0 CymiecTBOBaHHS [IpencraBurenu
bHEpruu PIIEKTPOHOB yriiepoja [POKAPHOT
XeMOJIMTOABTOTPODUSI
cBET HEOpT. OpraHyd.
COCMHEHUS COeAMHEHUS
(oroopranorerepoTpodus
cBET HEOPT. YTJICKUCITBIT
COeIMHEeHUS ras
XEMOOPIraHOABTOTPODHS
OK.-BOCCT. OpraHuy. opraHud.
peaxImu COCIMHEeHUS COCIMHEHUS




(boToopraHoaBTOTpOGU

(OK.-BOCCT. HCOPT. OpraHu4.
peaKnun COCONHCHUA COCONMHCHUA

6. JlaiiTe onpeneneHne TepMUHY «OpOsKEHUE)

BerectBO MOXKET OBITH MOABEPTHYTO COPAKUBAHUIO TIPH YCIIOBHH, YTO OHO &)
“MeeT HEUTpaJlbHOE WM OCHOBHOE 3HaueHue pH;

0) COJCPIKUT HETOJHOCTHIO OKUCIICHHBIC HJIH BOCCTAHOBICHHBIC YIIICPOIHBIC ATOMBI,
B) COAEPXKUT caxapa,

) UMeeT OOoTaThie SHEPTUCH XUMUYECKUE CBSI3U.

8. bpoxeHne cuYNTaloT IPUMHUTHBHBIM YHEPTETHYECKUM IMIPOIIECCOM, TOCKOIBKY

2) KOHEUHBIE TIPOTYKTHI COJIEPKAT 3HAYUTEIBHYIO YacTh YHEPTHH, 3aKIIFOYCHHON B ICXOTHOM CyOCTpaTe;
0) maeT MaibIil BRIXOJ YHEPTUH;

B) JaBHO BO3HHUKJIO;

') IIMPOKO PacIIPOCTPAaHEHO B MPHPO/IE.

9. Kakum 06pazom pemaercs mpodiaeMa akIenTopa 3J1eKTPOHOB IIPH OpOosKeHUH?

10. OxapakTepu3yiiTe 10 CIeIyIOIei cXeMe IPOIMOHOBOKHCIOE OpOKEeHUE

- ICXOAHBIN cyOcTpat(bl)

- IIOCIIEA0BATEIILHOCTh ONOXMMHYECKUX PEaKIIUH

- YCJIOBHSI TPOTEKaHUS MPOIIECCa, BAPHAHTHI PA3BUTHUS MPOLiecca IPHU U3MEHEHUH YCIIOBUH
- CyMMapHbI YHEPreTHIECKHH BBIXO]T

- MUKPOOPTaHU3MBI, BEI3BIBAIOIINE NaHHBIN MPOLECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OPOXKEHHUS

11. OxapakTepusyiiTe 1o cieayromei cxeme rerepoepMEHTaTHBHOE MOJIOYHOKHUCIIOE OpOosKeHHE
- HCXOJHBIN cyocTpat(bl)

- IIOCJIEI0BATEILHOCTD OMOXMMHUECKHUX PEaKIUi

- YCIIOBHSI TPOTEKAHMS MPOIIECCa, BAPHAHTHI PAa3BUTHS MPOIECca MPU H3MEHEHUH YCIIOBHHA
- CyMMapHbI 3HEPTeTHUECKUN BBIXO]]

- MUKPOOPTaHNU3MBI, BBI3BIBAIOIINE JaHHBIH IPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OpPOKEHUS

12. OxapakTepu3yiTe 10 CIeAYIOIEei cXeMe CIIMPTOBOE OpOKeHME

- HCXOJHBIH cyOcTpat(bl)

- IIOCJIEA0BATEIILHOCTD OMOXMMHUUYECKHUX PEaKLUi

- YCIIOBHSI IPOTEKaHUS MPOLIECCa, BAPHAHTHI Pa3BUTHUS MIPOLECCA MPU U3MEHEHUH YCIIOBHUH
- CyMMapHbIA SHEPTeTHUYECKUN BBIXO]]




- MHKPOOPTaHU3MbI, BBI3BIBAIOIINE TAHHBIN MPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOTO OPOKEHNSA

B. OxapakTepu3yiiTe 10 CIIEAYIOMeH cXeMe MaCIITHOKICIIOe OpoKeHne

- HCXOJHEBIH cyOcTpat(bl)

- IIOCIIEAOBATEILHOCTh ONOXMMHYECKUX PEAKIINH

- YCIIOBUSI TPOTEKAHMsI TPOIECCa, BAPUAHTHI Pa3BUTHUS MTPOIIecca NPU U3MEHEHHH YCIOBUI
- CyMMapHBIi YJHEPreTUUECKHH BBIXO]T

- MUKPOOPraHnu3Mbl, BbI3bIBAIOIINE Z[aHHLIﬁ mpouecc

- IPaKTHYECKOE 3HAUCHHE 3TOTO OPOKEHUS

—_—

OIPOCHI JUIS TOJITOTOBKH K KOJUIOKBHYMY
TyeTHast TeMa: CucreMaTnka npoKapuoT. ['pyIibl NPOKapHOTHBIX OPraHU3MOB.

K kakoii rpymme mo Bepmku (1993) otHocsTes cienyrorue pojpt? Jlaiite XxapakTepucTUKY TO# Tpymme:
Bapmuanr 1(1) Methanobacterium, Methanosarcina, Methanococcus, Methanospirillum

apuanT 2(1) Halobacterium, Halococcus, Haloferax, Natronococcus

apuant 3(1) Pseudomonas, Alcaligenes, Alteromonas, Zygomonas, Azorobacter, Paracoccus
apuanT 4(1) Archangium, Cystobacter, Mellitangium, Stigmatella, Polyangium, Nannocystis
apuanT 5(1) Escherichia, Klebsiella, Proteus, Vibrio

apuant 6(1) Corynebacterium, Arthrobacter, Cellulomonas, Eubacterium, Bifidobacterium Bapuaut
1) Spiroplasma, Acholeplasma, Mycoplasma

apuanT 8(1) Streptomyces, Kineospora, Streptoventricillum, Sporichthya

2. IlepeuncnuTe OCHOBHBIX IPEJICTABUTENEH, OTHOCSIUXCS K TPYIIIe:

apuant 1(2) DHI0CTIOPOOOPA3YIOIINE TPAMIIONIOKUTEILHBIC OPTAHU3MBI

apuanT 2(2) [Moukyromnuecst 6aKTepHH U MPOCTEKOOAKTEPUH

apuanT 3(2) DxcTpeManbHble TepMO(QUIIbHBIEC apXeOaKkTeprn

apuanT 4(2) TepmoduibHbIC CyIb(PATBOCCTAHABINBAIOIINE apXeOaKTePUH

apuanT 5(2) APpoOHBIE XEMOTUTOTPOQBI

apuanT 6(2) CynbhuaoreHsl

apuanT 7(2) AHOKcUreHHble (POTOTpOodHBIE OaKTepHH

apuanT 8(2) Oxcu reHHbIe POTOTPODBI

TueTHast TeMa: [IpokapHoTH 1 OKpysKaromas cpesa.

03HMKHOBEHHE M Pa3BUTHE IKOJIOTHH MHUKPOOPTraHU3MOB

YTIKOJIOTHSI OAKTEPHA.

EMHOE TATOTEHUE, MATHUTHBIC TI0JISl, H3TyUeHHSI.

emIiepaTypa.

OHIICHTpALMsI HOHOB BOJIOPO/IA.

O/THas! aKTUBHOCTb.

[01eKyJISIPHBINA KHCJIOPOI.

WTaTeIbHBIC BEIIECTBA.

OKCHIHBIE BEIIECTBA.

Pow

ool looMiosMosMovHlvy]

H 02O x4 w > O o 0o




brotnyeckue pakTOpHI.

[DopMBI B3aIMOOTHOIICHUH OaKTepHUii.

B3anMOOTHOIIEHNS MUKPOOPTaHU3MOB C O€CIIO3BOHOYHBIMH )KUBOTHBIMHU.
[B3auMOOTHOILIEHUS C I03BOHOYHBIMH.

[B3aMOOTHOILIECHNS C PACTCHUSMHU.

6. Apeaibl 6akTepuil U GakTepHaIbHBIE [IEHO3BI.

TecToBble 3a1aHMs U1 IOATOTOBKU KOJJIOKBUYMY

OtuetHas Tema: MeTaboau3m mpokapuot. oToTpodus.
BonpmuHCTBO IMaHOOAKTEpUA OTHOCST K a)

XEMOJIMTOABTOTpOdaMm;

0) xemoopranorerepotpodam;

B) GoronmuroaBToTpodam;

) poTOOpPraHOaBTOTPO(AM.

DOTOCHHTE3UPYIOIUE TPOKAPHOTHI UCTIONB3YIOT a)

TOJIEKO BUIMMYIO YacTb CIIEKTPA;

0) yIbTPaHOIETOBYIO M BUINMYIO;

B) YIbTpadHOIECTOBYIO U HHPPAKPACHYIO;

') BUAUMYIO 1 HHPPAKPACHYO.

3. Habop nurmMeHToB y pOTOTpOHBIX 2yOaKTepHid

a) TIOCTOSTHEH ISl ONIPENIeTICHHBIX CHCTEMATHYECKUX TPYIIIT;

0) OMHAKOB y BCEX CHCTEMATHYECKHUX TPYIIIL;

B) BappHUpYyeT B IIpe/ieaX OAHON U TOH JKe CHCTEMaTHYECKOM IPYIIIIBI;
) pa3inM4eH Aaxe B Ipeeax OJHOTO BUJA.

4. ®OTOCHHTETHYECKHE IMTMEHTBI C XMMHUUYECKOI TOYKH 3pEHUsI OTHOCST K

B kitetke poToTpodoB-ipokapruoT 0OHAPYKEHBI a)
XIOpo(HIITEI ¥ GAKTEPHOXIIOPOPUILITHI;

0) TONBEKO OAKTEPHOXITOPOQHILIEI,

B) TOJIBKO XJIOPO(HILIEI,

) y OHUX XJIOPOPUITIB, Y IPYTUX OaKTEPHOXIOPO(UILITHL.
MakcumyM MOTJIONIEHUS B CAMOMH JITMHHOBOJIHOBOM YacTH CIIEKTpa UMEET a)
XJIOpoHILT a;

0) xsopo¢uiut b;

B) GakTepHOXJIOpOGHILI a;

) GaxkTeproxsopoduiut b.

DUKOOMITUTIPOTEUHBI HAICHBI y a)

nMaHoOaKTepuii;

0) TPOXIIOPODHUTOB;




w

3€JICHBIX OaKTepHii;

ITypIYyPHBIX OaKTEePHA.

8. KapoTuHONABI Y IPOKAPHOT BHINOJHSIOT CIeAyromue QyHKIHN:

a) SIBJISIIOTCS BCIIOMOTATEIbHBIMU (DOTOCHHTETHYECKUMH MUTMEHTAMH, YYaCTBYIOT B PeakIHAX (POTOTaKCHCA, 3aIIUIIAIOT OT TOKCHYECKUX 3((HEeKTOB CHHIIIETHOTO KHCIOPOIa;

0) IpUIarOT OpaHKEBYIO OKPACKy KJICTKaM, SBIISFOTCS. BCIIOMOTaTeIbHBIMU (POTOCHHTETHYECKMMH NUTMEHTaMH, 3alIUINAI0T OT TOKCHYECKHX 3()(EKTOB CHHIJICTHOTO KUCIOPOa; B)
NPUIAIOT OPAHKEBYIO OKPACKY KJICTKAM, YIacTBYIOT B peakHsAX (OTOTaKCHCA, 3aIUIIAIOT OT TOKCHYECKUX 3 (PEKTOB CHHITIETHOTO KHCIIOPO/a;
r
9

—

SIBJISIOTCSI BCHOMOTaTeNIbHBIMU (POTOCHHTETHYECKMMH TUTMEHTaMH, Y4acTBYIOT B peakuix GoTroTakcuca, MPUAAIOT OPAHKEBYIO OKPACKY KJICTKaM.
.|Cnextp nornomieHus y OTOCHHTETHYECKUX MPOKAPUOT CABHHYT B a)
KpacHYyI0 00J1acTb;
0) cuHIOI0 00J1aCTh; B)
3¢JICHYIO 00JIacTh; T)
HMENTyI0 00J1aCTh.
10. ®oTocuHTETHYECKUI anapaT y MpoOKapruoOT COCTOUT U3 CIEAYIOIUX (YHKIIMOHAIBHBIX KOMIIOHEHTOB
CBETOCOOMPAIONIMX MUTMEHTOB, (JOTOXUMHYECKUX PEAKIIMOHHBIX [IEHTPOB, (JOTOCHHTETUUECKHUX IIIEKTPOHTPAHCHIOPTHBIX CHCTEM; 0)
eMOpaH, CBETOCOOMPAIOLINX TUTMEHTOB, IEKTPOHTPAHCIIOPTHBIX CHCTEM;
CBETOCOOMPAIONINX MMTMEHTOB M PEAKIIMOHHBIX LIEHTPOB;
MeMOpaH, XJ10po(nIIIoB, KApaTHHONUIOB.
OTMeTbTe BepHBIE XapaKTEPUCTHKH AJISI TPYIIIBI reTno0aKTepui

a) CTpOTHe aHA3POOHI;

coJieprkaT TOJIbKO OaKTepHOXIOpOGHILI g;

AHOKCHUI'€HHBII (DOTOCHHTE3;
TPaMITOJIOKUTEIIbHAS KJICTOUHAsK CTEHKa;

(doToauToaBTOTPO(BI;

CHOCOOHBI K a30T(HUKCAIHIH.

OTMeThTe BepHBIC XapaKTePUCTHKH JUIs ITHaHOOaKTepuit

a) TOJIbKO OKCUTEHHBIHN (hoTOCHHTE3;

MOTYT Pa3MHOXAaThCsI TOYKOBAHNEM;

cioxHast Mopdosorndeckas auddepeHnpoBKa;

TPaMIIOJIOXKUTEIIbHAS KJICTOUHAsK CTEHKa;

umeroT pasopsanHslil [[TK;

o0nuraTHeIe a3po0BI;
) CITOCOOHBI K a30T(hHUKCanH.

13. OTmeThTE BepHBIE XapaKTEPUCTUKH JUIsl IPOXJIOPOPHUTOB

a) aHOKCHUT'€HHBII (POTOCHHTES;

OTCYTCTBHE Xj0opoduiuia b;

OJTHOKJIETOYHBIE;
T') TPaMIOJIOKHUTENbHAS KJICTOYHAS CTCHKA; 1)
MUKPOa3pOHITHI;
€) criocoOHBI K a30T(HHUKCAITHH.
14. OTMeTbTe BEpHBIC XapaKTEPUCTHKHU JUIsl IYPITYPHBIX OakTepuit
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rpaMOTpHIaTEeIbHAS KJICTOYHAS CTEHKA,;
OITHOKJICTOYHBIC;
MOTYT pa3MHOXKaThCsl IOYKOBAHUEM;
AHOKCHUTEHHBIN (POTOCHHTE3

o0nuraTHEIe (POTOTUTOABTOTPOMHL;
a’po0EI;
) CIIOCOOHBI K a30T(PHUKCALINH.
9. OCHOBHBIM MEXaHH3MOM aBTOTPO(PHON (HUKCAINH YTIEKUCIOTH Y IPOKAPHOT SIBIISIOTCS
a) He3aMKHYTHIH aneTun-KoA myTs;

BoccraHoBuTenbHBIH [{TK (mkn ApHoHa);

BOCCTaHOBUTENbHBIN eHTO30(ochaTHbIN myTh (1uKn Kaneeuna);

1uka KajabpBrHa, HO TIPH YCIIOBHH, YTO YIJIEKUCIIOTA — €MHCTBEHHbIH UCTOYHUK YIiIepoJa.
16. AHOKCUreHHBIH ()OTOCHHTE3 OCYILECTBISIOT
a) MypITypHBIE, 3eJICHBIC U TeIN00AKTEPUH;
ITypIypHEIE, ITaHOOAKTEPUH 1 IPOXIOPODHUTHI; B)
PIICHBIC, TeITNO0AKTePHH U [IHaHOOAKTCPH;
ITypIypHEIE, 3€JICHBIC U MPOXIOPO(UTHI.

K rpyrmiie HecepHBIX MypITypHBIX OaKTEepPHif OTHOCST

a) Rhodospirillum, Rhodobacter;

Thiospirillum, Thiocystis;

Ectothiorhodospira, Chromatium; r)
hodobacter, Thiocapsa.
18. Heunmknuyeckuii myTh nepeHOCa IEKTPOHOB SIBJISIETCS €JMHCTBEHHBIM JUIS
a) MypPITYPHBIX U 3€JICHbIX HUTUYATHIX;

3€JIEHBIX CEPOOAKTEPUH U TeI00aKTEPHIA;

nraHoOakTepuit u nmpoxiopodur;
MMypPIYPHBIX U IHAHOOAKTEPHIA.

B kauecTBe KOHEYHOTO MPOIYKTa (POTOCHHTETHYECKOTO MPOIiecca BOCCTAHOBHUTEINb 00pPa3yeTcsi BpeaKiusixX

a) IUKIMYECKOTO AJIEKTPOHHOTO TPAHCIIOPTA;
HEIMKINYECKOTO 3JIEKTPOHHOTO TPAHCIIOPTa;
1 IUKJINYECKOT0, U HELMKIMYECKOTO TPAHCIIOPTa; I')
Pa3HbIX M0-Pa3HOMY.
DK30T€HHBIMH JIOHOPAMH JIEKTPOHOB NPU HEIMKIMYECKOM 3JICKTPOHHOM TPAHCIIOPTE SIBIISIFOTCS
a) cynb(huabl, THOCYIb(ATHI, OPraHMYECKUE COCTMHEHHUS;

COC/IMHEHUsI Cepbl M OPraHMYECKUE BEIIECTBA;

OpraHu4YecKue COeANHEHUS;

CyIb(MUIBI, THOCYIIb(ATEI.
21.  se dortocucremsr (I u II) GyHKIHOHUPYIOT y
a) MMaHoOaKTepuit ¥ MPOXIOPOPHUTOB;
0) mypITypHBIX OaKTepUi U IMAHOOAKTEPHIL;
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B) IMypITypPHBIX U 3€JICHBIX OaKTEepHii;

) TeJIM00aKTepuii U MpoXIopoduTOB.

22. Y npokapHoOT B KOHCTPYKTHBHOM MeTa0O0JIM3Me YIJIEKHCIIOTa BBIIOJIHSET CIIEIYIOINEe OCHOBHBIE
(byHKIMHN:

Tema: ['eHeTHKa MUKPOOPraHU3MOB.

14. 'enernueckas cucrema OakTepuit

15. Perukanus 6akrepuanbuoii JJHK

16. [lepeHOC TEHETHYECKOTO MaTeprana y OaKkTepuii.

16.1. Konsroranus

16.2. Tparchopmanus

16.3. Tparcaykmus: oOmias (Hecrierudraeckas), crernudraeckas, abopTuBHas.
17. 'eHeTHUYeCKast HK3MEHYUBOCTD OaKTEPHIA.

17.1. Myranumn.

17.2. OcHoBHBEIE MexaHU3MBI Koppekuu aedekros JJHK.

18. ®enoTunmueckass UI3MEHUYUBOCTH OakTepuil. lucconunanusi.

TunoBbie KOHTPOJIbHbIC 3aJaHUA U c1ocoo nmpoBeIeHUs Telcy[ueﬁ aTrecranum

KpuTepnn OIICHUBAHHUSA U IIKAJIA OHCHUBAHUSA

Temsl pedepaTos:

DopMBI B3aMMOOTHOIIEHUH OaKTepuil.

B3anMOOTHOIIEHHS MUKPOOPTaHU3MOB C O€CII03BOHOUYHBIMH KUBOTHBIMH. B3anMoOTHOIIEHHS
OaKTepuil C TO3BOHOYHBIMHU.

B3anmooTHOIIEHHsT OaKTEpHii C pacTEHUSIMHU.

Kpurepun onieHnBanus pedepara:

M3noxxeHHOe OHMMaHue pedepara Kak 1IeJIOCTHOIO aBTOPCKOTO TeKCTa
oTIpeZieTIsieT KpUTEPHH €ro OIIEHKH: HOBH3HA TEKCTa; 000CHOBAaHHOCTh
BHIOOPA MCTOYHUKA; CTETICHb PACKPBITHS CYLTHOCTH BOIIPOCA;
coOr0IeHHST TPEOOBAHHH K 0(OPMIICHHIO.

HoBu3Ha TekcTa: a) akTyaJIbHOCTb TEMBI HCCIIEIOBAHUS; 0) HOBH3HA U
CaMOCTOSATENILHOCTh B TOCTAHOBKE MPOOJIEMbI, (OPMYJIHMPOBAHNE HOBOTO
ACTIEKTa M3BECTHOM MPOOJIEMBI B YCTAHOBIICHIH HOBBIX CBSI3EH
(MEXIpeIMETHBIX, BHYTPUIIPEIMETHBIX, UHTEIPALIMOHHBIX); B) YMEHHE
paboTaTh C UCCIIEOBaHUSIMH, KPUTHIECKON JINTEPATYpPOH,
CHCTEeMaTH3UPOBaTh U CTPYKTYpHUPOBaTh MaTepHa; T') SBJICHHOCTh
ABTOPCKON IMO3WIIMH, CAMOCTOSTEIFHOCTD OLEHOK M CY)KICHHH; 1)
CTHJIEBOE EIMHCTBO TEKCTA, €MHCTBO KaHPOBBIX YEPT.

CreneHb pacKphITHS CYIIHOCTH BOIIPOCA: a) COOTBETCTBHE INIaHA TEMe
pedepaTa; 6) COOTBETCTBHE COACPKAHUSA TeME U IUTaHy pedepara; B)
MOJTHOTA ¥ TIIyOMHA 3HAHHU 110 TeMe; T) 000CHOBAaHHOCTH CIIOCOOOB U
METOJI0B PabOThI C MAaTEpHAIOM; €) YMEHHE 000011aTh, 1eJIaTh BBIBOJIHI,
COIIOCTABJISITh Pa3JInuHbIE TOYKH 3PEHUSI 110 OJJHOMY BOIIPOCY

(poGieme).




(O60CHOBaHHOCTH BEIOOpA MICTOYHHUKOB: &) OIICHKA HUCIIOIb30BAaHHOMN
IMTEpaTypHl: IPUBICYCHBI TN HAaHOO0JIEe H3BECTHBIE PAOOTHI IO TEME
mcciaen0BaHus (B T.4. )KypHaJIbHbIE IyOINKAIIMY ITOCTIECTHHX JIET,
MOCJIC/IHUE CTATHCTHYECKHE JJAHHBIE, CBOJIKH, CIIPABKH H T.JI.).
CoOumonienue TpeboBaHui K 0()OPMIICHHUIO: ) HACKOJIBKO BEPHO
oopMIIEHBI CCHUIKU Ha HCIOJIB3YEMYIO JIUTEPATYPY, CITUCOK
muTepaTypsl; 0) OlleHKa IPaMOTHOCTH U KYJIBTYPbI H3JI0KEHHS (B T.4.
opdorpaduieckolt, MyHKTYallMOHHOH, CTHIIMNCTHIECKON KYJIBbTYpBI),
BJIa[ICHIIE TEPMUHOJIOTHCH; B) COOIIOIcHHE TPEOOBaHUN K 00BEMY
pedepara.

«OTJIIMYHO» CTaBUTCS, €CJIN BBIITOJIHEHBI BCe TPEOOBAHMS K HAITMCAHHUIO U
zamuTe pedepara:

00o03HaueHa pobsieMa 1 000CHOBaHA €€ aKTyalIbHOCTh, C/IENIaH KPaTKNi
AHAJIHM3 Pa3IMYHBIX TOYEK 3PEHHUS Ha paccMaTpuBacMyro npoliemMy u
ITOrMYHO U3JI0’KeHA COOCTBEHHAs TTO3ULIKS, CHOPMYIHUPOBAHBI BEIBOJIBI,
TeMa PacKphITa MOJIHOCTBIO, BBIIEPKaH 00bEM, COOIIOIEHBI TPEOOBaHUS
K BHELIHEMY O(OPMIICHHIO, IaHbI IPABUIILHBIE OTBETHI HA
ITOTIOJTHUTENbHBIE BOIIPOCHI.

«X0po1110» — OCHOBHBIE TpeOOBaHMs K pedepary U ero 3auuTe
BBITIOJTHEHBI, HO TIPH 3TOM JIOIYIIEHB! He04ETHl. B wactHOCTH,
MMEIOTCSI HETOYHOCTH B M3JI0KCHUH MaTepHaa; OTCYTCTBYET
lornveckast mociIeJ0BaTeIbHOCTh B CY)KACHUSIX; HE BbIIEPkKaH 00bEM
pedepara; umeroTcst ymymeHus B 0pOPMICHHH; Ha JIONOJHUTEIbHbIE
BOTIPOCHI ITPH 3aIUTE JJAHBI HETIOJIHbBIE OTBETHI.

«Y TOBJIETBOPUTENBLHO» — UMEIOTCSI CYIIECTBEHHBIE OTCTYIICHHUS OT
TpeboBaHuii k pedepupoBaHmio. B uacTHOCTH: Tema OCBellieHa JIUIb
HaCTHYHO; JOITyIIeHbI (paKTHYIeCKHe OMMOKH B COAEPKaHUH pedepara
WJIK TIPY OTBETE Ha JIOTIOJIHUTEbHBIE BOMPOCKL; BO BPEMSI 3alIIUThHI
OTCYTCTBYET BBIBO/I.

«HeynoBneTBopuTeIbHO» — TeMa pedepara He pacKphITa,
0OHapy)KMBaeTCsl CYIIECTBEHHOE HEMIOHUMaHue Mpo0IeMbl MM pedepar He
Mpe/ICTaBIIEH.

TecTbl KOJUIOKBHUYMa!

1. YHUYTOKEHHE OTIPEICIICHHBIX TPYIIIT MATOTEHHBIX MUKPOOPTAaHMU3MOB B OKpYKaIOIIEH cpefie: a)
acenThka

0) cTepumM3aIus

B) He3UHQEKINS T)

AHTUCETITHKA JT)

MacTepu3anys

[TpaBuibHO BEIOpaH BapHaHT OTBeTa — 1 Oam
Tect u3 30 3a1aHui,

20 6aJITIOB — «yIOBJIETBOPUTEIILHOY

25 6aJIIOB — «XOPOIIOY

30 6aIOB — «OTIUIHOY




. CucremMa MEpOTIPUATHH, IPETYTPESKIAIONINX BHECEHHE MIKPOOPTAHU3MOB U3 OKPY>KaIOIICH CPEIBI B
TKaHU:

a) Me3nH(EKITHS

0) acenTuka

B) CTEPHIIH3ALU

') aHTUCENTHKA 1)

TUHAT3a1Us
3. [lonHoe yHHYTOXEHUE B OOBEKTE BCEX MUKPOOPTraHU3MOB:

a) acenTHKa

0) aHTHCENTHKA B)

CTepHIIN3AIUA T)

e3nHPEKIHST 1)

racTepu3anus
4. Metonpl cTepuin3anuu (BEpHO BCE, K P O M €):

a) KUTITICHHE

0) aBTOKIIaBHPOBaHUE B)

MPOKATHBaHUEC

r) GpUIETpOBaHHE Yepe3 OaKTepHabHBINA QHIBTP

1) HOHM3HpYromIee 00IyIeHHE

. BemectBa, ncronp3yeMble AT aHTUCETITUKU (BEPHO BCE, KPOME): a)
MePEKUCh BOIOPOaa

) ciupt 96°

B) pacTBOp N€pPMaHTaHaTa KaJus I')

CIUPTOBOI pacTBOp Hoxaa

1) aHIJIMHOBBIE KPaCUTENN

. BemectBa, ncnonp3yeMsie s 1e3nHpEKIH (BEpHO BCe, KpOMe): a)
xsopamut 3%

6) crmpr 96°

B) cenTalOuK I)

PKABEJIMOH 1)

aITaMHUHOT
7. B meun Ilactepa crepuin3syor:

a) HHCTPYMEHTAPUIA

0) >KUJIKHE Cpezbl

B) OJTHOPA30BBIE IIITPHIIBI T)

MepeBsI30YHBIN MaTepra 1)

[PE3NHOBBIE TIEPIATKH

. Haznauenune nuratenpbHBIX Cpel B MUKPOOHOIOTHYECKOM MpakTuke (BEPHO BCE, KPOMeE): a)
KYJIbTUBHPOBAHNE MHUKPOOPTaHU3MOB

0) ompeieieHne MMMYHOTPaMMBI




B) M3y4eHNE OMOXMMHYECKIX CBOHCTB MUKPOOPTAHU3MOB T)

COXpaHCHHE MY3€HHBIX KYIbTYp MUKPOOPTaHH3MOB

1) orpezieIeHNe YyBCTBUTENBHOCTH KYIbTYp K aHTHONOTHKAM

. [luraTenpHbIe cpeasl IUIsd KyJIbTUBHPOBAHHUS MUKPOOPTaHU3MOB BBIOMPAIOT HCXOJIS H3: )
AQHTUTEHHOTO CTPOCHUS

0) haronm3abenbHOCTH

B) (uznonorun

') MOpQOIOTHI

1) BUPYJICHTHOCTH

0. TpeboBanwus, npeaBIBISIEMbIC K MUTATSIFHBIM CpeiaM (BEpHO BCE, K P O Me€):
a) ONTUMAaIIbHAsI KOHIICHTPALNS BOJOPOJHBIX HOHOB

0) 1IBET

B) CTEpUIBHOCTH

') HAJTMYKE JISTKOYCBOsIEMbIX BEIECTB [)

M30TOHHYHOCTh

1.  Cpensl, mpuMeHseMbIe Ul BEIICTICHUE ONPEACTICHHBIX BUIOB MUKPOOPTaHIH3MOB:
a) muddepeHnnaTbHO-THaTHOCTIHYSCKUE

0) TUIOTHBIC

B) DJICKTHBHEBIE T)

DKHLTKHC

1) 00IIIeTOCTYITHBIC

3aqaHus Uil CAaMOCTOSITENLHON paboThI:

Sananue 1. JlaiiTe pa3BepHyThIe OTBETHI HA CIEAYIOIINE BOTIPOCHI:

KakoBsl peznens! auddepeHnnanuy y IpokapuoT?

UTO Takoe mepexuBaroIye CTAJANM U TIoYeMy OHH nepexxuBaroT? Uto

TaKoe eCTeCTBEHHAs CHCTeMaTHKa?

Sananue 2. JlaiiTe pa3BepHyThIE OTBETHI HA CIEAYIOIINE BOIPOCHL:

Mmeetcs i psiMast CBA3b MEXKy YHCIOM MyTalllil B BpeMeHeM?

PaBHO3HAYHBI JIM TIOHSITHS (DUIIOTEHUHU U SBOJIOIMN?

MO>KHO JIU TIOCTPOHUTH BCEOOBEMITIONTYIO KITacCH(UKALUIO 110 OTHOMY NpH3HAKY? 3aiaHue

3. JlaiiTe pa3BepHyThIC OTBETHI HA CIIETyIOLINE BOIPOCHI:

C KaKUMH TIPU3HAKaMH KOppeIupyeT puOoCcoMalIbHBIH anmnapat?

Kakue opraHu3Mbl OTHOCSITCS K ITpOoTeo0aKTepusim?

MoryT Jin IpoTe00aKTEpPHH MOITHOCTHIO0 00ECIIEYUTh IECTPYKIIMOHHYIO BETBb YIJIEPOJAHOTO IIUKIA?
3ananue 4. JlaiiTe pa3BepHyThIe OTBETHI HA CIEAYIOIINE BOIIPOCHI:

Kak pacripenenstorcst XxapakTepHble QYHKIHH M0 GrutoreHeTuIeckoMy npeBy? Hampumep,
a3oTduKcanys, TepMOQUITHS, aBTOTPOUS, aHAdPOOHO3, THAPOTEHOTPOPUS?

[Touemy rMaHOOAKTEPHH COCTABUIIM OTACIBHYIO BETBB, @ HE PACIIPEICIIMIINCE IT0 BETBAM KaK APYyTHE
dhoToTpodHI?

TeMma packpbITa ¢ OOPOH Ha COOTBETCTBYIOIIHNE MOHITHS U
TEOPETHYECCKHE TIOJIOKEHNUS, (PAKThI ¥ IPUMEPHI B TIOJTHOM 00beMe
00OCHOBBIBAIOT BBIBOIBI — OTJINYHO

IAprymMeHTAaIis Ha TEOPETHIECKOM YPOBHE HETIOJIHASL, CMBICT psija
KITFOUEBBIX TIOHATHN HE O0BSICHEH, JOMYIeHa (aKkTHIecKas omuroKa, He
[pUBeAIIas K CYyIIECTBEHHOMY HCKaKEHUIO CMBICIIa — XOPOILIO
TepMHHOJIOIrMUYECKUI anapaT HEMOCPEICTBEHHO HE CBSI3aH C
[PaCKpBIBAEMOM TEMOH, NOMYIICHBI (PAKTUIECKHE U JIOTHYSCKUE OIIUOKH,
CBUJIETENILCTBYIOLINE O HEIIOHUMAHUU TEMBI — YI0BJIETBOPUTEIHLHO
PaboTa He BBITIOJTHEHA — HEYIOBJICTBOPUTEIHHO




Kak koppenupyeT MOpQOIOTHs ¢ XUMIYeCKor GpyHKIueH y Oakrepuii?

Samanue 5. JaiiTe pa3BepHYyTHIE OTBETHI HA CIEAYIOIINE BOTIPOCHL:

MO>KHO JIM paccMaTpHuBaTh TeHOM OaKTepuii Kak MO3auKy CBOMCTB MJIH K€ KakK psil
MOCIIeI0BaTENILHBIX IPHOOPETEHUIT, 1 KaKUM 00pa3oM MOTJIM TaKHe paclpeieeH s BOSHUKHYTh?
[TpexncraBmnsier u OMopazHoOOpasue GaKkTepHid YIOPsSJOYEHHOE MHOXKECTBO HIIH )K€ CUCTeMY?
3ananue 6. Jlalite pa3BepHyTbIE OTBETHI Ha CIIAYIOLIHE BOPOCHI:

B kakux ciaydasx, OINHCHIBasl 0aKTEPHAIBHYIO KYJIbTYPY, MOXHO OTPaHHIUTHCS aHATH30M KIIETKH, a B
KaKnX — HOITYJISLIH?

UTo 10JDKHO PUCYTCTBOBATh B Cpejie, 4TOOBI KyJIbTypa pocia?

Uto siBIIsieTCs TNIEPBOCTCIICHHBIM JIJI TIOHUMaHUA ACATCIbHOCTH MUKPOOPIraHU3MOB B UX CPELEC
0OHTaHMSA, a YTO BTOPOCTECTICHHBIM ?

JTabopaTopras pabora:

. [lpuroroButh mpenapaTbl GUKCUPOBAHHBIX OKPAIICHHBIX KJIETOK W3 MSICHOTO M MYYHOT'O HACTOEB,
JOPOXOKEBBIX TPUOOB. [IpoCMOTpPETh MPUTOTOBIICHHBIE MPEMapaThl, MoJb3ysck 00bekTHBOM MU-90 1
3apUCcoBaTh, 00PaTHB BHUMAaHKE Ha ()OPMY H B3aUMHOE PACIIOJIOKEHHE KICTOK.

. [IpocMOTpeTh pas3iM4HbIe TUIBI KOJOHHH aKTHHOMHMIIETOB. Pe3ynpraTel HaOMoAeHHH 0(OPMHTH B
BHUIE TaOIUIIBL:

MOP®OJIOI' M KOJIOHUIT AKTUHOMMILIETOB HA KAA

Kononus Pazmep  [[ToBepx [{BeT Munenus Beinenenue Pucynox
HOCTh MUTMEHTa B  [KOJOHHH
BO3JYLIIHOTO  |cyOCTpaTHOTO [Cpexy

N =

[Mpenapatsl cenanbl BEPHO, PUCYHKH 0(OPMIICHBI IIPaBUIIbHO, TaOIHIA
3aII0JHEHA OTHOCTBIO — OTIMYHO

[Mpenapatsl cienaHbl HE COBCEM BEPHO, PUCYHKH HETOYHBIE, Tabnuna
3aII0JJHEHA HE COBCEM BEPHO — XOPOLIO

[Tpu nNpUTOTOBJICHUH NPENapaToB JOMYIIEHBI OIIMOKH, PUCYHKH
c/ieNaHbl ¢ OUIMOKaMU, TIPH 3aII0JHEHUU TaOJIHIIbI JOMYIIEHBI OIIHMOKH —
Y IOBJIETBOPUTEIHHO

[Mpenapatsl He cleNaHbl, PUCYHKH HE C/IEJIaHbI, TaOIUIIa HE 3aIll0JTHeHA —
HEYJOBIETBOPUTEIHLHO

5.2. Ol[eHO‘lHLle MaTtepuajbl 1Jd MPOBEACHUSA l'lpOMe)KyTO‘ll—[Oﬁ aTrecranum

Bonpocs! 1Jist MOATOTOBKH K IK3aMeHY:
HcTopus pa3BUTHSA 0OTEYECTBEHHON MUKPOOHOIIOTHH W BUPYCOJIOTHH.
OCHOBHBIE HalpaBJICHUS PA3BUTHSI COBPEMEHHOI MUKPOOHOJIOTHH.

HpI/IHHI/IHLI CHUCTEMATUKU U Knaccn(bm(aunn 6aKTepPII>i.
O630p CYHIECTBYIOIIUX CUCTEM MUKPOOPIraHU3MOB, CXOACTBO U pa3jinvus B MOAXOJAaX.

ook wdE

HcTopus BOSHUKHOBEHUSI MUKPOOHOJIOTHHN B BUpycoorun. 3HadeHue padot [lactepa, Koxa, beitepunka, Kiroitsepa.

Ilonoxenue MHUKPOOPTAaHU3MOB B CUCTEME JKMBbLIX CYIICCTB. HpOKapI/IOTHHe 1 3YKapUOTHBIC MUKPOOPTAaHU3MBbI, X OCHOBHBIC PA3JINYUs.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43,

Cucrema MuKpooprann3MoB bepru.

Crupoxetsl. bakrepun, oopasyromue Gysipsl. [loukyromuecs w/nmm odpasytomue npuaatku dakrepun. Cronp3smue OakTeprui, He0Opa3yIoIKe ITOJOBIX TEI.
MuxkcobakTepH.

I'pamoTpunatensHble a3poOHbIe (MUKPOadpO(MIIbHBIE) TATOYKN U KOKH. DaKynbTaTHBHO-aHadpOOHbIE TPaMOTPULIATENIbHBIE TAJIOUKH.

Pukkercun n xnamMuanu.

I'paMmionoxuTeNbHBIE KOKKU. DHAOCTIOPOOOpa3yOLIHe NATOYKU U KOKKH. [IpaBuibHbIe, HecopooOpa3ylolue rpaMIIoI0KUTeIbHbIE MaJOYKH.
AXTHHOMUIIETH 1 MUKOOAKTEPHH.

Mukonna3smsl.

ApxebakTepun.

[TpoucxoskaeHne U MyTH 3BOJIIOLIHA MHKPOOPTaHU3MOB.

dopma u pazmMepbl MUKPOOPTaHU3MOB.

CtpoeHre 1 XMMHYECKHH COCTaB KJIETOYHOI CTEHKH IPaMIIOIOKUTENbHBIX H TPAMOTPHULIATENBHBIX OakTepuid, ee Gpynkuunu. Cdeporuactsl, mpoToniactsl, L-popmbl
OaKTepwid.

CtpoeHne 1 XUMHYECKHH COCTaB MOBEPXHOCTHBIX CTPYKTYP OaKTEpHaIbHON KIETKH: KAICYJIbl, CIM3UCTHIC YEXJIbI, )KTYTHUKH, BOPCUHKH, PECHIYKH.
CTtpocHHEe ¥ XMMUYCCKHI COCTaB IUTOIIA3MAaTHUCCKOW MEeMOpaHbl OaKTepHaTbHOMN KICTKH, €€ (YHKIIUH.

[{uromnasMa 1 OpraHenibl, XUMHYECKAN cOCTaB U (QyHKIIHH.

BxirodeHus1 IPOKAPUOTHOH KIIETKH, UX XUMUYECKUI COCTaB U 3HAUECHUE.

Mopdonorngeckas nuddepeHnnpoBka B MUpe npokapuoT. Hekynsrusupyemslie GopMbl OakTepuii.

Cnopoobpa3oBaHue 1 3HAOCTIOPHI.

MexaHu3MBbI THTaHUSI MUKPOOPTaHU3MOB.

Cnoco6s1 nmuranus. [IorpeOHOCTE MUKPOOPTraHN3MOB B MaKpO- U MUKPO3JIEMEHTAX.

OO0mas xapakrepucTrka Merabosn3mMa npokapuoT. @epMeHThl OakTepuil.

Du3HO0NIOTHs MPOKAPUOT: KOHCTPYKTUBHBIM OOMEH.

Du3HoNOrKs MPOKAPUOT: OCOOCHHOCTH SHEPTETHIECKOT0 0OMEeHa GaKTepHi.

Du3NO0IOTHS TPOKAPUOT: MEXAHU3MBI CAMOPETYJIISIIHH.

Pocr 1 pazmHOXeHHE OaKTepuii.

OCHOBHBIE TUIIBI MUTATENIBHBIX CPEJl, HCIOIb3YEMBIX JUISl KYIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

CriocoObl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. OCOOCHHOCTH POCTa TOMYJISIIIAKA OAKTEePHIA.

Ocobennocty renoMma daxrepuil. Tunsl permmkanun JJHK npokapuor. Perynsiuuns BelpakeHHs: TeHeTHYECKOi nHpopManuy.

®opmbl 0OMEHA TeHETHUECKUM MaTepHaIoM y OakTepuii. I3MeHUYMBOCTD OakTepuil.

[Tnazmuasl. Knaccudukanys u 3HaueHue.

Pacnipoctpanenne MUKpOOpraHu3MOB B Orocdepe, HX poiib B 00ecIieueHNN TMHAMHYECKOTO PaBHOBECHS OMoc(epsl. YuacTue MUKpPOOPTaHM3MOB B KPYrOBOPOTax BELIECTB
B IIPUPOJE.

Muxkpoiiopa MouBsl.

Muxpoditopa BOJIBI.

Muxpoduiopa Bo3ayxa.

@opMBbl B3aMMOOTHOLIEHHH OaKTepHii: KOHKYPEHIHS, CHHTPO(HS, aHTarOHU3M, APa3UTHU3M U XUIIHHIECTBO.

B3anmooTHomeHns1 OakTepHii ¢ 6€CII03BOHOYHBIMHA KHUBOTHBIMU.

Muxpognopa M03BOHOYHBIX KUBOTHBIX M YEJIOBEKA.

BsanmopnelicTBre OakTepHii U paCTCHUI.




44,
45,
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
66.

67.
68.

AHTHONOTHKY: UCTOPHS U3YICHUS, MEXaHU3MBI JICHCTBYSA, 3HAUCHUE, MHKPOOPTaHN3MBI-TIPOYIICHTHI.

®n3M0I0rNYeCcK aKTUBHBIE BELIECTBA, MPOAYLIHPYEMbIE OaKTEpHUSIMU.

[MTarorenHocTh 6akTepuii. DaKTOPHI MATOrCHHOCTH.

Cy6crpatHoe dochopunupoanue. OO1as xapaKTepuCTHKa IpoleccoB OpoxeHus. [1yTn cOpaxuBaHus yriieBOJIOB.

I'omodepmeHTaTHBHOE MOJIOYHOKHUCIIOE OposkeHHe. XapaKTepUCTHKa OaKTEepHiA, BRI3BIBAIOIINX JAHHBINA MPOIIECC.

CnuproBoe 6poskeHne. MUKpOOpraHn3Mbl, BBI3BIBAIOLIHE JaHHBIH NpoLiece, UX 3HaYEHHE.

[IpornmoHoBOKHCIOE OPOKEHHE, XapaKTEPUCTHKAa MUKPOOPTaHU3MOB, BBI3BIBAIOINX JIAHHBIN IPOIIECC.

MacnsHokucioe OpoxkeHre. XapaKTepUCTHKa MUKPOOPTaHU3MOB, €TO BBI3BIBAIOLIHX.

AJbTepHATHBHBIC IIyTH COPa)XUBAHUS YTIIEBOIOB.

Turel )kn3HU, OCHOBaHHBIC HA (oTOdOoChOprInpoBaHuH. [INTMEHTHI (OTOCHHTE3UPYIOMNX MpoKaproT. CTpyKTypHast opraHu3aris (POTOCHHTETHYECKOTO arapara
MIPOKAPHOT.

[Tyt ncnonpzoBanus CO2 GOTOCHHTEIUPYIOMNMH HPOKAPHOTAMH.

I'pynmsl (OTOCHHTE3UPYIOMIMX NPOKAPHOT, HX PACIIPOCTPAHEHHE B IPUPOJIE.

3erneHble OaKTEepHH.

uanobaxrepuu.

lanoGaxrepun.

MomnekysIpHBIH KHCIOPOA KaK (aKTop 3BOIIONNH MPOKapHoT. Tokcuueckue 3G QeKThl ero NpON3BOIHBIX H MEXAHN3MBI 3aIUTHI IIPOKAPHOTHBIX KJICTOK.

Turel )KN3HU, OCHOBaHHBIC HA OKUCIUTEIFHOM (hocoprmrpoBanni. MexaHU3M OKHCISHUs] OpraHMYECKUX COeIMHEHNH B Tporiecce aspobHoro apixanus. L[TK n
TIIMOKCHIIATHBIH UK. OCOOEHHOCTH JIBIXaTEeNbHBIX IeNel IPOKapHOT.

CynbdaTtHoe apixaHne. XapakTepuCTHKa OaKTepHi, BEI3BIBAIONINX JaHHBIH MTPOIIECC, MX POJb B IPHPOJIE.

HurparHoe npixanue u geHuTpHdUKanns. MUKpOOPTaHU3MBI, BOCCTAHABIMBAIOIINE HUTPATHI.

Kap6oHnartHoe npixanue. MetaHooOpa3yroliye GakTepuu.

Vcnonp30BaHne MUKPOOPTaHU3MaMH COETUHEHUIT Cephl U KeJle3a B KadecTBe JOHOPa AeKTpoHa. CepHBIe U jKene300aKTepHH.

Hurtpudukanus 1 MUKpOOPTaHU3MBI, BEI3bIBAIOIIME JaHHBIH Npoliecc. 3HaYeHUE UX B IPUPOJE.

OxucIieHHe MOJICKY ISIpHOTO Boopoaa. O0Ias xapakTepUCTHKa BOIOPOAHBIX OakTepuii. KapOokcHm00aKTepru U UCIIOIb30BaHHE B KAYECTBE TOHOPA IJICKTPOHOB OKUCH
yriepoza.

PaznojxeHne MUKpOOpraHu3MaMy a30TOCOAEPKALINX OPTaHUYECKUX COeIMHEHUH.

XapakTep 3aBUCHMOCTH POCTa MUKPOOPTaHU3MOB OT aOMOTHYECKHX (haKTOPOB.

TunoBble KOHTPOJIbHBIE 32/IaHUS M CIIOCO0 MPOBeeHHUsI MPOMEKYTOYHOM

I[nanupyemblii 00pa3oBaTe/IbHbII arrecTaluu Kputepnu oleHUBaHHUA M LIKAJIA
pe3yabTaT (KoMIeTeHIUsl, THAMKATOop) OlLleHUBAHUS

(2—-3 npumepa saoanuii)

OIIK 1.3: Hcrnonb3yer 6a30Bble 3HAHUS TecTsr: [TpaBuibHO BEIOpaH BapHaHT oTBETA — 1 Oamn
GOTAHUKHU, 300J0TMH, MHKPOOHOIOTUH 1. Cradunoxoxku — Mopdonoruueckas Gopma 6akTepuid, Ipu KOTOPOi Tect n3 40 3aganuii
b 2 2

PKOJIOTWH U ITOYBOBEIECHNS B a) ACJICHUEC KIICTOK IMPOUCXOJAUT B TPEX B3aMMHO NEPIICHANKYISIPHBIX
HpO(l)CCCHOHaHBHOﬁ NEeATEeIbHOCTH TJIOCKOCTSAX C O6pa3OBaHI/ICM IIaK€TOB (TIOKOB) u3 8 1 OOJIBIIEro Yuciaa

ocoOeit
0) IeNieHre KIETOK MPOMCXOUT B JIBYX B3aMMHO MEPIEH IUKYIISIPHBIX




TUIOCKOCTSIX C 00pa3oBaHUEM TETPas
B) JIENCHNE KIIETOK IIPOMCXOAUT B HECKOJBKHX IIIOCKOCTSAX ¢ 00pa3oBaHNEM
00BEMHBIX HEMIPAaBWIBHOHN (HOPMBI CKOTUICHHH
) AEIEHHUE KJICTOK IMPOUCXOANT B OJHOI INIOCKOCTH ¢ 00pa30BaHHEM
LIETIOYEK Pa3INIHOMN JUTHHBI
2. TonpKo y OaKTepHid, SIBISIONIINXCS HOCUTEISIMA F-Tima3Mu, oOHapy KeHbI
Q) KTYTHKA
0) pumOprn
B) TOHOpPHBIE WX
') PECHUYKH
5. Me3ocoMbl 00pa3yroTcs B pe3yIbTare AeATeIbHOCTH
Q) HUTOIUIa3MaTHYECKOH MeMOpPaHBbI
0) mepuIIa3MaTUuecKoro MpoCTPaHCTBA B)
[UTOILIA3MBI
') KJIETOUHOW CTEHKHU
. B nuTomiasme 0akrepuaibHOM KICTKH OTCYTCTBYIOT &)
PpHOOCOMBI, SH/IOIIIA3MAaTHIECKUI PETHKYIIyM
0) TM30COMBI, KApOOKCHCOMEI B)
MHUKpPOTPYOOUKH, ABHKEHHE
') ABM)KEHHE, SHJIOTIA3MaTHIECKUI PETHKYITyM
4. BriroueHHsIME OaKTepHaIbHOM KIIETKH MPUHSTO Ha3bIBATh
a) 3aI1acHBIC MUTATEIbHBIC BEIIECTBA, XJIOPOCOMBI, KAPOOKCHCOMBI
0) IPOTYKTHI KIIETOYHOTO MeTabosIn3Ma, MeMOpaHHbIE CTPYKTYPHI CO
crienn(pUIeCKUMHU (PYHKITUSIMH
B) XJIOPOCOMBI, Ta30BBIC BAKYOJIH, ITHAHO(DHUIIMHOBEIE 3epHA
') OTJIOXKEHUSI CePbI, IPaHyJIe3bl, JIUMUAHbIE U TONU(POChaTHbIE TPAHYJIBI
. K moxosmmmcest popmam mopdonorngeckn auddepeHinpoBaHHbIX KIETOK
MIPOKAPHOT OTHOCAT
a) SHIOCTIOPHI, IK30CIIOPHI, IIUCTHI, TOPMOTOHHH,
0) 9HOCIIOPBI, 9K30CHOPbI, TETEPOLUCTHI, OAKTEPOUIBI
B) 9HIOCHOPBI, IK30CHOPHI, IIUCTbI, AKUHETHI
') HAOCIIOPHI, AKWHETHI, LIUCTHI, TETEPOLUCTHI
6. KopTrekc cropbl cOCTOUT 13
Q) MENTHUIOTTUKAHA C MaJIBIM KOJIMYECTBOM TONIEPETHBIX CIIHBOK 0)
KepaTHHOIIOI00HOTO Oenka
B) JINTIONIPOTEWHA
') IENTHAOTINKAHA C OOJIBIINM KOJMIECTBOM MONIEPEYHBIX CIITHBOK
. B cocTaB OOKOBBIX TETPAaNENITHAOB MOJICKY NENTHIOTIINKAHA Y
IPaMOTPHLATENbHBIX OAKTEPHI BXOIAT
a) D-aMuHOKMCIOTHI, N-alleTUITITIOKO3aMHH




0) TMaMUHONMMETNHOBAS K-Ta, D-aMUHOKHCIOTHI
B) TMaMHUHONIMMEINHOBAS K-Ta, L- 1 D-aMHHOKHCIOTHI T')
N-aneTHnrIroKo3aMuH, AMaMHHOITMMEINHOBAs K-Ta
. ITy4oK KIryTHKOB Ha OJJHOM KOHIIE KJIETKH UMEIOT a)
MICPUTPHUXH
0) mnodorpuxu
B) aMQpHUTPUXU
T') MOHOTPHUXH
. Hutp xryTuka y 6axTepuii moctpoeHa u3 6emnxa a)
MTHITHA
0) dnareminHa
B) MHO3UHA
') aKTHHA
10. B nummmmax MeMOpaH y apxei
a) OTCYTCTBYIOT 3(HPHI TIUICPUHA U JKUPHBIX KUCIIOT 0)
MIPUCYTCTBYIOT 3(UPHI TIULEPUHA U )KUPHBIX KUCIIOT
B) OTCYTCTBYIOT HEUTPAJIbHBIE H30TIPEHONIHBIE YTIIEBOIOPOIBI
') IPUCYTCTBYIOT 3(HPHI COPOUTOIIA U BHICOKOMOJIEKYJISIPHBIX CIIUTPTOB

/laiiTe OTBETHI HA BONIPOCHI:

. B xakux ciaydasx, onuchBas 0akTepHaIbHYIO KYJIBTYPY, MOXKHO
OTPaHUYUTHCS AHAIU30M KIIETKH, & B KAKUX — MOMYJISIIHAN?
2. YTO IOIDKHO MPUCYTCTBOBATH B CPEZE, YTOOBI KyIbTypa pocia?

. Uro siBIsIeTCS MEPBOCTENEHHBIM AJIsl IOHUMAHUS IEATEIbHOCTH
MHKpPOOPTaHU3MOB B UX CpeJie 0ONTaHUs, a YTO BTOPOCTEIIEHHBIM?

Tema packpseITa ¢ OIIOpOM Ha
COOTBETCTBYIOIIHE MOHATHUS H TEOPETUICCKUE
ITOJIOKEHUS, (PaKTHI M IPUMEPHI B IIOTHOM
00BeEME 000CHOBBIBAIOT BEIBOALI — 35-40
0aI0B

IApryMeHTaIHs Ha TEOPETHICCKOM YPOBHE
HETIOJIHAS, CMBICH Psijia KITFOUEBBIX MOHITUN HE
00BsICHEH, JIOITyIIeHa (haKTHIeCKasi OMIHOKa, He
MIPHUBE/IIAS K CYIIIECTBCHHOMY HCKaKCHHIO
cmbIciia — 20-34 6aioB

TepMuHONOrMUeCKuil anmnapar
HEIIOCPECTBEHHO HE CBSI3aH C PACKPhIBACMOI
TEMOWA, TOMYIICHBI ()aKTHUECKUE U JIOTUICCKHE
OIINOKH, CBHICTEIHCTBYIOIINE O
HEOHUMAaHuU TeMbI — 1-19 GaiuioB

OtBeT orcyTcTBYeT — 0 OanIoB




IMPUJIOKEHHUE 2

|8. METOAUYECKUE MATEPUAbI ANA OBYHAIOLLMXCA NO OCBOEHUIO ANCUUN/INHDI

METOJAUYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO JIABOPATOPHBIX PABOT

OcBoenue Kypca « MUKpOOHOJIOTHS» ITPEIyCMaTPUBAET BHINIOJIHEHUE J1a00PATOPHBIX PadoT.
Ha naGopaTOpHBIX 3aHATHAX CTYACHTHl 3HAKOMATCA C HEKOTOPBIMH MODP(OIOrMYECKUMH, (DU3HOIOTHYECKUMH H
KyJbTYPAJILHBIMU OCOOCHHOCTSIMH MUKPOOPraHM3MOoB. OCHOBHBIE 3a/1au¥ JTADOPATOPHOTO MPAKTUKYyMa!

- IOTIOJIHUTD 3HAHHS CTYACHTOB II0 TEOPETHYECKON YacTH Kypca « MHKpPOOHOJIOTHs»;

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

- OCBOWUTb METOJHMKH TPWXM3HEHHOTO HAOMIONeHns, (UKCALUM, ONUCAHUS W KyJIbTHBUPOBAHHA

MHUKpPOOPTaHU3MOB;
- OBJIAJIETh METO/IaMH CBETOBOW MMMEPCHOHHON MHKPOCKOITHH.

BerinonHenue 1abopaTopHBIX padoT ABIISETCS 00513aTEIBHBIM.
Pesynbratel uccienoBaHusi 00s3aTENbHO 3aNHCBIBAIOTCS B TETpajb U J1a0OpaTOPHBIX paboT, KOTOpas SIBISETCS
JIOKyMEHTOM, IO3BOJISIOIIMM KOHTPOJIHMPOBATh IPAaBUIIBHOCTH IOJMYYEHHBIX JaHHBIX. 3alllCh HEOOXOIMMO BECTH
aKKypaTHO, Y6TKO B CJIEIYIOIIEM IOPsIIKe:

1. Ha3BaHue ombITa, 1aTa ero HOCTAHOBKU M OKOHYAHHSL.

2. OOBEKT UCCIETOBAHN.

3. YcnoBus npoBeeHHs ONbITa.

4. OCHOBHOM NMPUHLMIT KCHOJIB3YEeMOr0 METOIa AaHATU3A.

5. IlonydeHHBIE pPe3yIbTATHI.
Kaxnas naboparopHas paboTa J0JKHA 3aKaHYUBATHCS COOCTBCHHBIMU HAOJFOICHUSIMH U BBIBOJIAMH, 3alTUCAHHBIMU B
TETPajIH.

3AHSATHE 1. IIpurorosijieHHe NPUKM3HEHHBIX NPeNapaToB MUKPOOPraHN3MOB
COJZIEP’KAHUE

1. IIpaBuna pabOTHI IPH BEINTOIHEHUH MUKPOOHOIOTMIECKOTO MPAKTHKYMA.

2. IlpuroToBieHue NpenapaToB )KUBBIX MUKPOOPTaHU3MOB.

3. MUKpOCKOTIHS B CBETJIOM IIOJIC.
3AJAHNA
1. IpuroroButs mpemapaTsl "pa3maBieHHas Kami' W "BHCSYas Kamwisil' W3 KallyCTHOTO W OTYPEYHOTO
paccoioB, HacTos YaifHOro Tpuda, MSICHOTO HACTOsI, 3yOHOT0 HaNETa.
2. IIpocMoTpeTh M 3apHcOBaTh HPUTOTOBJIEHHBIE mpenapaTtbl. OTMETHTH (OPMY M COYETaHHE KIIETOK,
XapakTep ABHKECHHUS Y HOJBIKHBIX MUKPOOPTaHU3MOB.

MATEPHAJIbI 1 OBOPYJIOBAHME: xamycTHBIM 1 OrypeyHbIil paccoll, HaCTON YaifHOTO Tpuba, MICHON HACTOH y
MHUKPOCKOII M OCBETHTENb, IIPEIMETHBIC U MOKPOBHBIE CTEKNA, CTEKJIA C YIIyOJleHHeM, OakTepHoNoTHYecKas MeTIs,
KareJbHUIA ¢ BOJOH, GuibTpoBaibHas Oymara, MapieBble cal(eTKy, MUIeTKa Ii1a3Hasl, Ba3elnH, CIUPTOBKA, CIIMYKH,
JE3UHPUIUPYIOIINN PACTBOP.
METOAMNYECKHUE YKA3AHUA

1. IIpaBuia paGoOTHI IPH BBINOIHEHUH MUKPOOHNOIOTHIECKOTO IPAKTHKYMa
Mukpobuonorudeckass Jlaboparopust 000pyaoBaHa JIaOOpaTOPHBIMHM  CTOJIAMM, KOTOPBIE HMEIOT IOABOJKY
3JIEKTPOIHEPTUH K KaxIoMy pabodeMy MmecTy. 3a KaXObIM CTYAEHTOM B JIaOOPAaTOPHH 3aKpEIUISETCS] MOCTOSHHOE
pabouee mecto. Ha pabouem mecte He HOJDKHO ObITH HHMYero jumiHero. Ha HEM ycraHaBimmBaeTcs 00opy/ioBaHME,
KOTOpOE TPeOyeTCsl MOYTH Ha KKIOM 3aHSITHH. DTO MHUKPOCKOII, OCBETHTEIIb, HA0OP KpacHuTelei, 0akTepHoIoruiecKue
MEeTIN U WITIBI, IINAaTeNd, MUIEeTKH I'PagyHpOBaHHbIC M TJa3HbIC, MPEAMETHBIE U MOKPOBHBIE CTEKIIA, BAHHOUKH JUIS
OKpacK{ IIpernapaToB, KaleJIbHHIA C BOJOH, KapaHJAllM IO CTEKIy, (puibTpoBaibHas Oymara, Bara, MapieBbIe
cangeTku, CIUPTOBKA, CIIUYKH.
PaboTath B MUKPOOHOIOTHYECKOM 1a00paTOpru pa3peniaeTcs TOIbKO B XajaTax, He pa3peniaeTcs eCTh, KypUTh U TTHUTh.
B xome paboTel ¢ KymbTypaMH MHKPOOPTaHM3MOB OaKTEpHOJOTMYECKHE TETIsI M WIJBl  00e33apaknBaioT
NMPOKAIMBAaHNEM B IJAMEHH CHHPTOBKH. B cioy4ae momagaHWs MCCIEIyeMOro MaTepHuaja WIH KyJIbTypHI
MHKPOOpTaHH3Ma Ha PYyKH, CTOJI, XaJlaT HeoOXOIMMO HEMEIICHHO Mpom3BecTH ae3nH¢ekiuio. Ha Bcex mpobupkax u
yamkax 00g3aTeNbHO MHUIIETCS Ha3BaHWE MHKPOOPTaHHM3Ma, JaTa ero MoceBa, GaMHiIHs CTyAeHTa, H HOMEp TPYIIIbL.
ITocyny ¢ KynbTypaMu MEKpPOOPTaHU3MOB, TIOJISKAIIIMMHU BEIOPACHIBAHHIO, CIETyET MIPOKUIISTHTD WITH 3aJIUTh HA CyTKH
JIE3UHQHUIUPYIOMUM PAaCTBOPOM, IOCIE YEer0 MHKPOOPTAaHM3MBI BBIOPACHIBAIOT W TOCYDy MOIOT. HeakkypaTHoe
oOpamieHne ¢ KyJIbTypaMu MHKPOOPTaHU3MOB ITPUBOINT K BOSHUKHOBEHHIO OAKTEPHAIHHOTO a3p030JIs.
[Nocne okoHwaHust 3aHATHST paboyee MecTO Ne3MH(UIMPYETCsl pacTBOpaMy JIM30Ja, xsjopamuHa wii 70% pacTBopom
STHJIOBOTO ciupTa. Vcnosip30BaHHbIE B pab0Te MpeaMEThl HOMEIIAIOTCS B COCY/ € Ie3UH(UIMPYIOIeH skunkocThio (1%
pacTBOp xJyopamuHa, 3% pactBop (eHona). Metayumyeckue npeaMeThl MPOXKUTal0T B IUNIAMEHH CITUPTOBKH, MOIOT C
MBIJIOM PYKH.




11. IIpuroToBiI€eHUE IIPEAPATOB KUBBIX OAKTEPHUI
IIpenapar «pazgaBneHHast Kamish»y. Ha mpenmeTHoe CTEKIIO HAHOCAT KAIUTIO BOJBI M IOMENIAIOT B HeE¢ HEOOJbIIOE
KOJIMYECTBO KYyIBTYphl MHKPOOPTaHW3MOB, pa3MEIIMBAIOT ¥ MOKPHIBAIOT IIOKPOBHBIM CTEKJIOM. KynbeTypy,
BBIPAIICHHYIO Ha IUIOTHON NMUTATEIbHOM Cpefie, IIePeHOCAT B KaIUTI0 BOJIBI OaKTEPHOIIOTHIECKON MeTiel, a KyIbTypy,
BBIPALLEHHYIO B XKHUIKOU CpEJie - CTEpUIIbHOM MUINETKON. B 3TOM ciryyae Karuito BoAbl Ha IPEAMETHOE CTEKIIO MOXKHO HE
HAHOCHUTb.
Karuist nosmxHa ObITh HEOOJBIIOH, YTOOBI KMIKOCTh HE BHICTYIIANa 32 Kpasi HOKPOBHOTO CTeKJIa. B mpoTHBHOM cityuae
M30BITOK XUJKOCTH HEOOXO0IMMO YAAIUTh (QHIBTPOBAIBLHON OyMaroi.
[Ipenapar «Bucs4as kamisg». Kamio cycrneH3sMM MHUKpPOOPraHW3MOB METJCH WM OOBIYHBIM IIEPOM HAaHOCAT Ha
MOKPOBHOE CTEKJIO, KOTOPOE MOBOPAYMBAIOT KaIUIeH BHU3 U MOMEIIAIOT €r0 Ha MPEJAMETHOE CTEKJIO C YriyOJeHueM B
nentpe. Kamnst nomkka cBoOOJHO BHCETh, He Kacasch KpaeB M jaHa yriyOmeHus. Kpas JdyHKM npenBapuTeIbHO
CMa3bIBaIOTCSI BA3EJIMHOM.
[Ipenapatbl >KMBBIX KJIETOK pPacCMaTpHBAIOT C «CYXMMH CHCTeMaMH» MHKpockoma. |l
Ycranoska cBeta no Kénepy
Xopormmue pe3yabTaTsl IpH paboTe ¢ MUKPOCKOIIOM MOTYT OBITh HOJIyYCHBI NP YCIOBUH IPABUIBHOTO OCBEINCHHS
00BeKTa, JIydInii cIIoco0 OCBemeHU OCHOBaH Ha cucteme Kémepa.
YCcTaHOBKY CBETa BBIIOJIHSIOT B CICAYIOIIEH MOCIEAOBATEIEHOCTH:

1. YcraHaBnMBalOT MHKPOCKONI M OCBETHTENh Ha KPECTOBHHY. Ha mpenMeTHBIH CTOMMK MOMEIAroT
mpenapar. YcTaHaBIuBaOT 00bekTHB 8X. IlogHmmaroT KoHAEHCOp BBepX A0 ymopa. OTKPHIBAIOT IOTHOCTHIO
mradparmMy KouzeHcopa. OTonmBuraror MaTtoBoe crekno. CTaBsT IUIOCKOE, 3epKajo. 3aKkpbIBAlOT auadparmy
OCBETHTEIIS,, OCTABHUB TOJIBKO HEOOJBIIIOE OTBEPCTHE.

2. Bxirouarot ocBetutess. [1onb3ysick peocTaToM, peTylnupyroT IpKOCTh CBETa TAKUM 00pa3oM, 4YTOOBI HUTh
JaMIbl JaBajia cnadblii Hakan. Kopryc ocBeTHTENsl yCTaHaBIMBAIOT TaKMM 00pa3oM, 4TOOBI CBET Majaji B LEHTP
3epKara.

3. 3aKpBIBAIOT 3€pPKaJI0 MUKPOCKOIA KPY)KKOM Oenoll Oymaru u (pOKyCHpPYIOT Ha HEro M300pakeHue BUTKA
HMTKH JIAMIIBI OCBETHTENSA. DTO JOCTUTACTCA MCPCABUIKCHUCM IMaTpOHA JIaMIIbl OCBETUTEIIA.

4. T'nsinst B OKyJIslp M ClierKa Bpalliasi 3epKajo, JIOBSAT B MOJIe 3peHHs n3o0paxkeHHe Kpaée nuadparmel
OCBETHUTCIIA, KOTOPOC UMCET BHUJ CBETJIOIO IMATHA C HCYCTKUMU KpasiMU. Ecnu oHo 3aHMMaeT 3HAYUTCIIbHYIO 4aCTb
TIOJISL 3pEHUSI, €TO YMEHBIIAIOT, OIyCTHB O0BEKTHB MM CY3UB OTBEPCTHE AUa(parMbl OCBETUTEIS, TSI IPU 3TOM B
oKysap. IIATHO IepeBOAT B IEHTP OIS 3PEHHUS] OCTOPOKHBIM IIOBOPOTOM 3€pKaja.

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

6. Crerka omyckasi KOHJICHCOpP, (POKYCHUPYIOT B IUIOCKOCTH Ipenapara nzo0OpaxeHne Kpaés quadparMsl
OCBETHTEIIS, T.€. MOJY4al0T N300pa)KeHHEe CBETIIOrO MATHA C YeTKO OUePUYCHHBIMU KPasMH.

7. Crierka moBopaurBas KOPIYC OCBETHTENSI HYXKHO JJOOUTHCS paBHOMEPHOTO OCBEIIIEHUS CBETIIOTO MSATHA.

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

9. VYcranaBnuBaror o0bekTHB 40X /I Mperniapara «pas3/aBieHHAs KaIluish U «BUCSIYAs Karuisy.

KOHTPOJIbHBIE BOITPOCHI

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

2. Tunbl coBpeMEHHBIX MUKPOCKOTIOB. [IpaBriia MUKPOCKOIIHH.

3. INonoxkeHne MUKPOOPraHU3MOB B CHCTEME OpraHndeckoro Mupa. Vix obuue coiicTsa.

3AHSTHE 2. IIpuroroB/ienne (PMKCUPOBAHHBIX M OKPALIEHHBIX NPENapaTOB MUKPOOPTaHU3MOB.
Ma3sok
COAEPXAHUE
1. ITpuroToBieHne PUKCUPOBAHHBIX OKPAIICHHBIX IPENapaToB.
2. Mopoornornueckre 0COOEHHOCTH Pa3INnYHBIX TPYIIT MUKPOOPTaHH3MOB.
3. [IpaBuna paboThl C UMMEPCHOHHOIT CHCTEMOH.
3AJIAHIA
1. IlpuroToBuTH Mpenapatsl GUKCHPOBAHHBIX OKPAIIEHHBIX KJIETOK M3 MSICHOTO M MYYHOTO HACTOEB,
JIPOMOKEBBIX TPHOOB.
2. IlpurotoBuTh Npenapar "paszaaBieHHas Karuis'" npeacTaBUTeneii HAT4aThiM GopMm.
3. IIpocMOTpeTh MPUTOTOBIICHHBIE TPETIAPATHI, TOIB3YSICh 00BEKTHBOM
MMU-90 n 3apucoBath, 00paTHB BHUMaHHE HA GOPMY M B3aUMHOE PacIoiokeHue KieTok. 4. [IpocMoTpeTs pa3nyHble
THIIBI KOJIOHUH aKTHHOMUIETOB. Pe3ynbraThl HaOIroqeHnit 0)OPMUTD B BUE TAOIHUIIBL.
MATEPHAJIbI 1 OBOPY/IOBAHUE: MsicHO# M My4YHOWH HAacTOH, CycleH3Hs IPOOKEH, KyIbTyphl IHAHOOAK TEPHA,
TOTOBBIE TIpenapaThl pa3InYHBIX MOPQOJIOTHYECKHX TIPYyNI MHKPOOPTraHW3MOB, KYJIbTypa aKTUTHHOMMIETOB,
BBIPALIEHHbIX Ha yYamkax [leTpw, MHKpOCKOI, UMMEPCHOHHOE Macjo, OCH3WH, IpEeIMETHbIE W IOKPOBHBIE CTEKIIA,
MapJieBble ca()eTKH, CIUPTOBKA, CIIMYKH, PHIbTPOBabHAS Oymara, ITUIETKH, PACTBOPBI KpacHTeIeH.
METOJAUYECKUE YKA3AHUA
1. [IpuroroBneHrne GUKCUPOBAHHOTO OKPAIICHHOTO Ipenapara
[Ipurorosnenue (hDUKCUPOBAHHBIX OKPALICHHBIX  IIPENapaToB BKITIOYAaeT CIIEAYIOUINE O3Tallbl:
MIPUTOTOBJICHNE Ma3Ka, BEICYIINBAHNE, (PUKCAINIO U OKPACKY.




Jlns mpuroToBIIEHNS Ma3Ka Ha 00€3KUPEHHOE PEIMETHOE CTEKJIO MOMEIAIOT MATIEHBKYIO KaIlII0 BOJBI U IIEPEHOCAT B
He€ neTiei HeOOIbIIOe KOMMIECTBO UCCIEAYEMOro MaTeprana. [lomyduBuIytocs CycleH3uI0 paBHOMEPHO Pa3Ma3bIBalOT
neTiéi Ha miomaau 1-2 cM? BO3MOXKHO 60JIee TOHKUM CIIOEM.
[IpuroToBneHHBIT Ma30K BBICYHNIMBAIOT HA BO3AyXE, a 3aTeM (HUKCHPYIOT Haj IUIAMEHEM CIHPTOBKH. [l 3TOTO
IpenapaT TPYOKABI IPOBOIAT Yepe3 IIaMsl CIIMPTOBKH, Aeprka MPEIMETHOE CTEKIO Ma3KoM BBepX. [ nccnenoBaHus
CTPYKTYPbI CTPOCHHS KIIETKU IMPUOEraroT K (puKcanny pa3ImIHbBIMUA XMMUYECKUMH BemmecTBamMu (96% 3THIoBbIH criupr,
cmech Huxmndoposa u ap.). [Ipu 3ToM GUKCHPYIONIYIO KUIKOCTh HATMBAIOT HA MA30K JIOO0 MpenapaT Ha OIpeAeIEHHOe
BpEeMsl IOTPYXalOT B cTakaH ¢ (ukcaropom. @Dukcamms Ipenapara IpeclenryeT HECKONbKO Ielel: yOuTh
MHUKpPOOPIaHU3MEL, T.€. CAENaTh Oe30NMacHBIM JalbHEHIIee oOpalieHHEe ¢ HUMH; OOeCTeunTh JydIlee MPUINIaHue
KJIETOK K CTEKIIy; CAelaTh Ma30K OoJiee BOCIIPUMMYHBEIM K OKPACKe.
duKkcUpOBaHHEIN Npenapar MoMellaeT Ha napajulelibHble CTEKISSHHBIE pEeiKH, jexainne HAJ| KIOBETOH, M 3aJMBalOT
kpacureneM Ha 1-3 mi. [lns mpocTOro OKpamMBaHMS KJIETOK Halle BCEro IOJIB3YIOTCS (YKCHHOM, T€HIIMAaHOBBIM
(bMONETOBBIM WJIM METHJICHOBBIM CHHUM. 10 OKOHYaHMM OKpacKW Ipenapar IpPOMBIBAIOT BOJOH IO TeX MOp, MOKa
CTEKalollasi BOAa He CTaHeT OECLBETHOM, 3aTeM Iperapar BHICYIIMBAIOT HA BO3AYXE WJIM OCTOPOXKHO HPOMOKAIOT
¢unbTpoBaNIEHOM OyMaroit. st momydeHust 6ojiee YUCTBIX TPENapaToB KPacUTENb HAIMBAIOT HA Ma30K, HAKPBITHIH
¢unbTpoBaNEHOM OymMaroi. GUKCHPOBaHHBIE OKpALICHHBIE ITpEeNapaThl MOI'YT XPaHUTHCS JUINTEIBHOE BPEMSI.

11. IIpaBuia paGoThl ¢ IMMEPCHOHHBIM OOBEKTHBOM
OUKCUPOBAHHBI OKpaIIEHHBIN TIpermapar NOMeIIaeT Ha CTONWK MHKPOCKONa U, TONB3YICh OOBEKTHBOM 8X,
ycTaHaBIMBaIOT cBeT mo Kémepy. 3arem B LEHTp mpenapara Ha Ma30K HAHOCAT KallIF0 HMMEPCHOHHOTO Maciia H
ycraHaBiauBaloT o0bekTHB MI-90. C momMomipio MakpOMETPHUYECKOTO BHHTA OIYCKalOT TyOyC MHKpOCKONa a0
NOTpYKeHUs 00BbEKTHBA B MacJIO, CIIEs 3a TeM, 4TOObI (hpOHTaNIbHAs JINH3a HE KOCHYJIach MpeaMeTHoro crekia. [locie
3TOr0 OCTOPOKHO MOJHUMAsI TyOyC M, HAOMIOas B OKYJISIp, HAXOIAT M300paxkeHne npenapara. TouHas GpoKycHpoBKa
JIOCTHUTaeTCsl C MOMOIIBbI0O MUKPOBHHTA.
ITo okOHYaHWY MHUKPOCKONHMPOBAHMS NOAHUMAIOT TYOyC, CHUMAIOT TIpenapaT 1 OCTOPOIKHO MPOTUPAIOT PPOHTAIBHYIO
JMH3Y 00BbEKTHBA CHAaYaja CyXOi caj(eTKoii, a 3aTeM ToM e caneTKoil, HO cjerka CMOYeHHOH OEH3UHOM.

1. U3ydyenrie MOpdOIOTHH AKTHHOMHUIIETOB
JIJ'IH N3Yy4YCHUSA AKTHUHOMHUICTOB CTYACHTBI MOJYYarOT IMOCEBBI MNOYBCHHBIX o6pa3u013 Ha IIJIaCTMHAX Kpaxmalo-
ammuayHoro arapa (KAA). IIpoGupkoil Beipe3atoT 6ok KAA ¢ KkoloHHMEH aKTHHOMHIIETA, NEPEHOCAT €ro Ha
MPEMETHOE CTEKJIO M MHKPOCKOMHMPYIOT TPH MAJIOM YBEIHYCHHH MHUKpOcKoma. COCTaBISIOT OMHCAHWE KOJOHHM.
PesynbraTel HaOMIOAEHNI PETHCTPUPYIOTCS B CIIEAyOLIeH Tabmume.

MOP®OJIOI' M KOJIOHUI AKTUHOMMIIETOB HA KAA

Kosonus Pasmep  [[loBepx [{BeT Munenus Briaenenue Pucynox
HOCTb [UTMEHTA B [KOJIOHHMH
BO3IyLIHOTO cyOcTpaTHOTO cpeny
KOHTPOJIbHBIE BOITPOCBI

1. XapakTeprcTiKa OCHOBHBIX MOP(]OJIIOrHYECKUX TPYIIT MHKPOOPTaHU3MOB.
2. OCHOBHBIE pa3IUyUsl POKAPHOT U IyKAPHOT.
3. ®dopma u pa3Mepbl KIETOK ITPOKApHUOT.

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

1. Briienenue HEKOTOPBIX CTPYKTYP U BKITIOUEHHUH B KJIETKAX MHKPOOPTaHM3MOB

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 KIIETKAX JIPONOIKEH.

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

5. Bce nmpemapatbl MpOMUKPOCKOITUPOBATE U 3aPHCOBATH.
MATEPUAIT U OBOPYJIOBAHUE: kyabTypsl a30To0aKTepa U KapTo(eTbHOM MaIouK, CYCIIEH3Us APOXOKeH, Habop
KpacuTenei: depHas Tymib, pacTBop Jltoroms, xapOoioBeIid (yKCHH, METHJICHOBBIA CHHUH, (YKCHH, T€HIIMAaBHOJIET;
cMmech Hukudopona, ciupt, 1% pacTBop cepHOi KUCIOTHI, 5% pacTBOP XpOMOBOH KUCIIOTHI, IPEAMETHBIE U IIOKPOBHBIE
OTeKJIa, CaNIpeTKN, CHUPTOBKH, CIIMYKH, ITUTIETKH.
METOJUYECKHUE YKA3AHUA

|. BeisiBnenue kancyi




Ha xopomio 06e3:xupeHHoe PeAMETHOE CTEKIIO METIeH HAHEeCTH KaIuTI0 Hepa30aBIeHHON YE€PHOH TYIIH U B HE€ BHECTH
KaIUTl0 HCCJIEAYeMOH KyIbTypsl MHKpooprann3Ma. CMech IepeMeTaTh, IOKPBITh IOKPOBHBIM CTEKIOM U
MIPOMHKPOCKOITHPOBATH, MTONIB3YACh 00BekTHBOM BH-40.
Ha témMHOM (poHE TyIIH 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 BBICYIINBAIOT Ha BO3IyXE U
3aJMBAIOT ero 5% pacTBOPOM XPOMOBOM KHCIIOTHI U3 5 MHH. 3aT€M Ma30K MPOMBITh BOAOH, IOKPHITh €ro MOJOCKOH
(unpTpoBaNbEHOM OyMaru, Ha KOTOPYIO HAHECTH pacTBOp KapOojoBoro ¢ykcmHa. OKpammBaTh Ma3ok 6-8 MUH mpu
HarpeBaHMH 710 00pa30BaHus [apoB, JIepKa CTEKIIO BBICOKO HaJl IIIAMEHEM CIIMPTOBKH. [0 Mepe ncmapeHus Kpacurens,
€ro HaJI0 IePHOIUUECKH H00aBIIATh, HE AaBas Mpenapary MoJACOXHYTb.
Jlanee Ma30K HaJl0 TIIATEILHO MPOMBITH BOAOH M IOMECTHUTH TPENapaT B CKISTHKY ¢ pacTBOpoM 1% cepHOM KHCIOTHI Ha
30-60 ¢ o npuobpereHust UM ciadbo-po3oBoit okpacku. [locie quddepeHnnanyym Ma3ok TPOMBITH BOJOH U OKPACHTh
pacTBOpPOM METWIEHOBOTO cuHero Ha 10-15 MuH. 3aTeM Ma30K CHOBa MPOMBITH BOJOW, BBICYLINTH Ha BO3AyXE U
MPOMUKPOCKOIIMPOBATh, MOJb3Ysich 00bekTHBOM MMU-90. Ha mpemnapare criopsl oKpalIMBarOTCs B KPacHBIM IIBET, a
BETreTaTUBHBIC KIIETKH B TOIYOOI.

111. BeisiBneHne rimkoreHa
W3 KynpTypel MUKpOOpPraHU3Ma MPHUIOTOBUTH Ma30K U 3aMKCHpOBaTh ero cMecblo Hukudoposa B TeueHne 5 MUH.
3aTreM Ma30K OKpacHUTh KOHIIEHTPUPOBaHHBIM pacTBopoM Jlroroms Ha 30-40 ¢, mIPOMBITH BOJIOH, HAKPHITH MMOKPOBHBIM
CTEKJIOM U IIPOMHUKPOCKOIIMPOBATH, MOJB3YSACh 00beKTHBOM Br-40. ['panHysl rTMKOreHa OKpPaIIMBAIOTCS B KPAaCHOBATO-
KOPUYHEBBIH IIBET.

1V. Oxkpacka Gakrepwuii mo ['pamy
Merton okpacku no I'pamy mMmeeT BakKHOE IMArHOCTHUECKOE 3HAUEHWE ITIPH OMNpEAEICHHH BHIOB Oaktepuii. Bcee
6aKTepI/II/I 10 CBOEMY OTHOIICHUIO K 3TOMY MCTOAY ACIIATCA Ha rpaMIIOJIOKUTEIIbHBIC U TPaMOTPULIATC/IbHBIC. CyIlIHOCTI)
MeToJla 3aKIo4yaeTcs B TOM, 4YTO IPOTOIUIa3Ma OaKTepHaJIbHBIX KIETOK Y OJHHMX BHJIOB 00pa3dyeT HpOYHOE
HEepacTBOPUMOE B CIIUPTE COSAUHEHHE Hoa ¢ KpacuTeaeM (TpaMIIoIOKUTEIbHBIX OaKTepHit), y APYyTUX BUAOB IPOIHOE
coeIMHEeHUe He 00pa3yeTcs, U OHU JIETKO 00ECIBEYMBAIOTCS CIIUPTOM (TPaMOTpHUIIATEIbHbIE OaKTEPHH).
Jlis ocBoeHHMs okpackH 1o I'pamy Ha IpeAMETHOM CTeKJie OJAHOBPEMEHHO I'OTOBSITCSA TPU Ma3zKa Ha paccTOsiHUU | cMm
OJIVH OT JPYTOro: B HEHTPE U3 KyJIbTYPHI IPOXKIKEH, a M0 O0KaM U3 KyJIbTypbl a30To0aKTepa U KapTodenbHON ManioyuKy.
Masku (puKCHpYIOTCS HaJ CHUPTOBKON M OKPALIMBAIOTCS CIEAYIONINM 00pa3oM:

1. Ha ¢ukcupoBaHHBIN Ma30K KIAAETCS MOJIOCKA (DMIIBTPOBAIbHONH OyMard, IPOIHTHIBACTCS PacTBOPOM
TCHIIMAaHBHOJICTA M HAHOCATCS HECKOJBKO Karenb BOABI TaK, 4TOOBI BCs OyMmMakka cTaja BIXHOW M XOPOLIO
IpuKacaiack K cTexkiy. OKpanMBaHHE IPOU3BOJAUTCS B TEUCHUH | -2 MUH.

2. CHnmaercsi Oymakka, CIMBAeTCs Kpacka M Ha TpenapaT HaHocuTcs pactBop Jlroross Ha I muH (10
MIOYEepHEHHS Iperapara).

3. CimBarot pactBop Jlroromst ¢ Maska 1 HaauBatoT HA Hero Ha 30-60c¢ 96% cnupr.

4. TIpenapat IpOMBIBaeTCS BOJOM.

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

6. CnumB Kpacky, Ipenapar I[pPOMBIBAIOT BOJOH, BBICYNIMBAIOT (WILTPOBAILHON Oymarod u
MHUKPOCKOTIHPYIOT.

[lpy mnpaBUIBHOW OKpacke TPAaMIOJIOKHUTENbHbIE OaKTepUH OKPALIMBAIOTCS B  CHHE-(HOJETOBHH  IIBET,
rpaMOTpHILATENbHbBIE - B KPACHBIH LIBET (hyKCHHA.

KOHTPOJIBHBIE BOITPOCHI

I. CtpoeHne 1 XUMHYECKHH cOCTaB BHYTPEHHUX CTPYKTYpP OaKTepHUaIbHOM KIETKH,

2. OcoOCHHOCTH CTPOCHHUS KJIIETOYHON CTEHKH Y TIPOKAPHOT.

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

4. Kamncymsl ¥ CIM3UCTBIEC YEeXJIBI OaKTEePHii, MX 3HAUCHHE.

3AHSITHE 4. Tunsl nurarejbHbIX cpel. CTepuan3anusi NUTATEJbHBIX cpeld U nocyabl. IloceB dakrepuii Ha
TUIOTHBIE MUTATEIbHbIE Cpebl
COAEPXAHUE
1. CriocoObI CTEpUIN3aUN TUTATEIBHBIX CPEJ] ¥ TOCY/IBI.
2. IloceB GakTepHii Ha IUIOTHBIE TUTATEILHBIE CPEJIBI.
3AJAHINA
1. [TonroToBUTH K CyXO0i CTEpUIM3AIMK YaIlKy [1eTpy, NpOOUPKH 1 IHUIIETKH.
2. U3roroBuTh BaTHBIE NPOOKH IS TpeX Npobupok. Pasmute B Hux MIIA (Ha 1/2 o6bema npoOupKH) 1
MIOMECTHTh Ha cTepunn3anuio B annapat Koxa Ha 40 muH.
3. Bbumts u3 oxHoilt npobupku MIIA B crepribHyto gamky [lerpu, a U3 octaBmIMXcs JBYX MOJTYYUTh
npsiMoil u kocoit MITA.
4. OcBONTH TEXHUKY TI€peceBa YHCTHIX KYJIBTYp Ha MPSMYIO M CKOLIeHHY0 moBepxHocTh MITA u npoBectn
pacces Oaxtepwuii B gamike [leTprn METOI0M MCTOIIAIOIIETO MITPHXA.



MATEPUAJIBI U OBOPYJIOBAHMUE: wamku [Tetpu, rpamyupoBanable muneTkd Ha I, 2 u 10 mut, mpoOupkwH, Barta,
razerHas Oymara, MITA, crepunbable yamku [letpu, anmapar Koxa, meTim, CIUpTOBKA, CIMYKH, KapaHIall Mo CTEKITY,
HOXKHUIIBI, HUTKH, YUCTHIE KyJIbTYpPBl OaKTEpHH.
METOJUYECKHE YKA3AHUA

1. Crepunmsanys NUTaTEIbHBIX CPE U TIOCYIBI
Iox crepunu3anuell TOHUMAIOT TOJIHOE YHHITOKCHAE MUKPOOPTaHU3MOB | X CIIOP B MUTATENbHBIX CPeiax, Mocy e
Y Ha HHCTPYMEHTAX.
PaznngaroT TepMHYECKYIO U XOJIOAHYO CTEPHIH3AIMI0. B MUKpOOHOIOTHI IPUMEHSIOTCS CIEAYIOIINE CIIOCOOBI
TEPMHYECKON CTEPHITH3AIHN!

1. IIpokanuBaHue B IUIAMEHN CHUPTOBKH WM TOpeNKH. MeTaluIndecKie M CTEKISTHHBIE IPEAMETHI (UIIb,
MIETIIH, CKAJIBIIEIH, IIMATENN), a TAKKE BaTHBIE IPOOKH MPOBOAAT HECKOIBKO Pa3 Yepe3 Iu1aMsl CITUPTOBKH.

2. Crepunmzauysi KUISIYCHHEM METAIMYECKUX WHCTPYMEHTOB M PE3MHOBBIX TpyOOK B 2% pacTBOpe
KapOoHHTa HAaTpHs B TeueHne 20 MuH.

3. Crepunmszanys CyXvM >KapoM CTEKJISTHHOW mocynsl. IIpm 3ToM NpOOHMPKH, KOJIOBI, KOHIIBI HMHIIETOK
NIPEBapUTEIIHLHO 3aKPHIBAIOT BAaTHBIMU NPOOKaMU W 00epThIBalOT Oymaroil. [Iunerknm oOepThHIBAIOT JIMHHBIMHU
NoJocKkaMu Oymaru IHUpHHOHU 4-5 cM, HamaThIBas €€ 1Mo CIMPAJIN, HAYWHAS C OTTSHYTOTO KOHIIA.

Yawrku [erpu 3aBopaunBarot B Oymary B hopme kBaapata. /s 3TOro yamky rmomMemaroT Ha CepeiHy JINCTa, 3arn0atoT
€ro C IByX IPOTHBOIIOIOKHBIX CTOPOH TaK, YTOOBI Kpas HaJeranu ApyT Ha APYra, a ABa CBOOOJHBIX KOHIA 3aTHOAI0T
BHI3. [IpoOupkn 0OBIYHO 3aBOPAYMBAIOT B MAKETHI MO HECKOJBKO MITYK. [10JrOTOBICHHYIO TaKUM 00pa3oM MOCymy
MOMEIIAOT B CYIIMIBHBIN MIKad, B KOTOPOM HarpeBarot e€ rnpu temreparype 160-170°0 B TeueHune 24.

4. Crepunm3zanus TeKymuM napoM. IlponsBonar e€ B kunsaTuiabHuKe Koxa, KOTOpBIH nmpeacTaBisieT coooit
METATMIECKUH IMINHAP. BHYTpH ero HaXxoQuTcsl OACTaBKa M CETYATOE BEIPO, KyAa ITOMEIIAIOT CTCPHIN3yEMBbIi
MaTepuan. Ha gHo nunuHIpa HaATUBAIOT BOAY M HAarpeBalOT €ro ¢ IOMOIIBIO 3IeKTprudecTBa. HarpeBanue B TeueHne
30-45 MuUH NPUBOAUT K TMOEIM BEreTaTUBHBIX KIETOK. J{JI1 OCyIIECTBICHHS MOJHOW CTEPHIM3aLUH HEOOXOAMMO
IIPUMEHSTH TOBTOPHOE IIPOTrpEeBaHUE MUTATEIbHOM CpeIbl Uepes3 CyTKH.

5. Crepmnuzanysi mapoM IOJ JaBJICHHEM OCYIIECTBJISETCS B aBTOKJIAaBe, B KOTOPOM CTEpUIH3YyeMbIE
NpeAMEThl HarpeBalOT HACKILICHHBIM T1apOM MpH JaBlieHuH Bbilie atMocdeproro. [1pu 120°C u naBnenun 1 atMm. B
TeyeHue 90 MuH obecrieunBaeTCs MOMHAs CTEPUIN3AIM MUTATENbHBIX CPeNl.

B XKMAKOCTAX, KOTOPBIE TEPSIOT MUTATENbHBIC CBOWCTBA P KUILTYCHUH (MOJIOKO, TUBO M Ap.), YHUUITOXAIOT OaKTepUH
MyTEM MacTepU3aIiH, KOTOPOE OCYIIECTBISIETCSA pH Oollee HI3KNX TeMmepaTtypax (60- 80°C).

W3 MeTo0B XOJI0AHON CTEpHIIN3aIMH MUKPOOHOJIOTH UCTIONB3YIOT CTEPHIIN3ALNIO (PUIIBTPOBAHHEM,
yIbTpadroIETOBEIMH JIy4aMH U Ta3000pa3HBIMH CPEICTBAMH.

11. IToceB GakTepuii HA IUIOTHBIE MUTATEIbLHBIE CPEbI

BHecenne KIETOK MHKPOOPTaHM3MOB B CTEPWIIBHYIO Cpely Ha3bIBAaeTCsl IOCEBOM WM HHOKymsinued. Iloces
MHUKpPOOPIaHH3MOB TPEOYEeT COOJIIOJICHUS ONPE/ICICHHBIX NPABHJI, YTOOBI MPEJOXPaHUTh UCCIEIYEMYIO KyJIbTypy OT
3arps3HEHUS IOCTOPOHHUMH MUKPOOPTaHU3MaMH.

Jist noceBa MMKPOOPTaHU3MOB Ha IMOBEPXHOCTh IUTATENILHON Cpe/ibl HCIOJIb3YIOT O0BIYHO MPOOUPKH CO CKOUICHHOM
noBepxHOoCcThi0 MITA wim uamku Iletpu. [ns momydeHus: ckomeHHOW moBepxHocTd MITA mpoOupky mocie
CTepHIIN3AIIH KJIAAyT B HAKIIOHHOE MTOJIOKEHHE Ha CTOJI, a JJIS OoJTydeHus «rpsimoro» MITA ctaBsT B IITaTHB.

Jlig moceBa KJI€TKM MHUKPOOPTaHM3MOB, BBIPAIICHHBIX Ha TBEPIOW MUTATENBHOM cpefe, OepyT MeTnei, a u3 KUIKOoH
MUTATEJILHOU Cpenibl - CTEPUIILHOM MUIIETKOM.

[ToceB MHKpOOPraHM3MOB Ha IOBEPXHOCTH CKOLIEHHOH MmoBepxXxHOCTH MIIA ocCymIecTBISIOT CleqyomuM 00pa3oM.
BepyT B seByto pyKy IBe NpOOMpPKH: OAHY CO CTEpWJIBHOIM cpemoil (mambime oT cels), Apyryoo - ¢ KyJbTypon
MHUKpPOOpraHu3MoB (Oimke K cebe), a B IpaBylo pyKy OakTepHoorndeckyro nerio. CTepuIn3yIoT HETI0 B INIaMEHH
CIMPTOBKH, JJISI YETO JepkKaT ee CHayaja BEePTHKAJIbHO JIO MOKPACHEHWS IPOBOJIOKH, @ 3aTeH B T'OPU30HTAIHLHOM
TIOJIOXKEHUH TIPOBOAAT AEPKaTeNlb HECKOIBKO pa3 uepes miams. 3aTeM, He BBITyCKas MEeTIIH, MU3HHIIEM U O€3bIMSHHBIM
NaJblIeM NPaBOM PYKH MPHKUMAIOT IPOOKH K JIaJJOHH, BHIHUMAIOT UX U3 TIPOOMPOK U JEPIKAT TakK J0 OKOHYAHUS MOCEBA.
Kpast OTKpBITBIX TPOOHPOK 0OXKUTAIOT B IJIAMEHHU CITUPTOBKH, [IOCTIE 3TOTO MeTJIeH OTOMPArOT KIETKH MUKPOOPTaHU3MOB
Y BBOJIAT IIETIIIO B IPOOHPKY CO CKOIIEHHOU cpeaoi. Cierka Kacasch eTiieil HOBEepXHOCTH arapa, IPOBOST CHU3Y BBEPX
3UT3aroo0pa3Hy0 WU MPSAMYI0 4epTy. [OpJbImky mpoOUpOK OOKHUTalOT B TUIAMEHHU CIUPTOBKH, 3aT€M OOKHUTAIOT
MPOOKH M 3aKpBIBAIOT MMH NMPOOUPKH. Eciau KOHEI BaTHOW MpOOKM 3aroperncs, TO He cieayer eé OpocaTh, a HYKHO
OBICTPO BCTaBUTH B IPOOHPKY, I/I€ BaTa MOTYXHET.

IToces Ha npsimyro nosepxHocTs MITA npou3BOAAT B TOU ke MOCIEA0BATENLHOCTH, ¢ TOM JIMIIb pa3HULIEH, 4TO 37eCh
JIENaoT YKOJI B TOJIIY MUTAaTEIbHON CPEJIbL.

Ecnm moceB npon3BOIAT B KHUJIKYIO MUTATEIBHYIO CPELLY, TO IPOOUPKH JIep KaT IIOUTH BEPTUKAIIBHO U TIETIIIO C KIIETKaMU
MHKPOOPTaHNU3MOB MOTPYKAIOT HEMOCPEICTBEHHO B CPELy.

Bce omucaHHbIe BBIIIE MaHUIYJSIMM TPOBOJSAT OKOJO IUIAMEHHM CIHMPTOBKH IO BO3MOXKHOCTH OBICTPO, YTOOBI HE
3arpsi3HATH KYJIBTYPY MOCTOPOHHHUMH MHKpOOpraHusmamu. [locie 5Toro mpoOHpKH MMOAMKMCHIBAIOTCS M CTaBSTCS Ha
IpopalluBaHUe B TEpMOCTAT. Pe3ynbpTaThl mepeceBoB MPOCMATPUBAIOTCS HA CIEAYIOLIEM 3aHATHH.




Jli1st TOoro, 9TOOBI IPOBECTH PACCEB MUKPOOPTAHU3MOB M3 KUIAKOW MUTATEILHOM CPelibl Ha IOBEPXHOCTh INIOTHOH cpera
B yamke Ilerpu, moctymaioT ciemyiomuM oOpazoM. CTEPHIBHYIO MUTATENBHYIO CPEAy W3 NMPOOHPKH BBUTMBAIOT B
cTepmibHyI0 yamky [letpu. J{ist aToro mpoOKy co cpemoii OepyT B IpaByIO PyKy, BBIHUMAIOT U3 Hee MPOOKY, 00KUTAIOT
TOPJIBIIIIKO TPOOHMPKH M. MPHUOTKPHIB cjerka Jamky l[leTpw, OBICTPO BBUIMBAIOT B HEE MUTATENBHYIO Cpexy. 3aTeM
KPBIIIKY 3aKpHIBAIOT M OCTAaBIISIOT YAIIKy Ha TOPH30HTAIBHOW MOBEPXHOCTH 10 TEX MOP, MIOKa He 3acThIHET cpena. st
MOCeBa MPUOTKPHIBAIOT KPBIIIKY Yallky [leTpu u netsel mpoBOAAT MOCEB 110 BCel MOBEPXHOCTH CPE/ibl NapalieIbHBIMU
mrpuxamu Ha paccrosauu 0,5 cM Mexxay HUMHU. Yallky OAMMCHIBAIOTCS U TOMEIAIOTCSl B TEPMOCTAT.
KOHTPOJIBHBIE BOITPOCHI

1. Poct u pa3sMHOXKEeHIE MUKPOOpPTraHU3MoB. KpuBas pocTa, BpeMs TeHepariuy.

2. MeTonbl KyTbTHBUPOBAHHUS MUKPOOPTaHU3MOB.

3. Brusiane Qu3nuecKuxX ¥ XUMHIECKIX (GaKTOPOB HA POCT U Pa3BUTHE MUKPOOPTaHU3MOB.

3AHSTHE S. TlosryyeHne HAKOMUTEIbHOMH KyJbTYPhI KAPTO(eaIbHOI MAJ0YKH H a30TPUKCHPYIOUIUX OaKkTepuid
COAEPXAHHE

1. IIpuroToBieHue cpes Ui KyJIbTUBUPOBAHNSI MUKPOOPTaHU3MOB.

2. YcnoBus KyJIbTHUBUPOBAHMS.

3. [MomyyeHne HAKONMUTENBHBIX KYIBTYP CBOOOJHOKMBYIIUX a30TGUKCHUPYIONIUX H  adpOOHBIX
CHopooOpa3yromux OaKTepHii.
3AJJAHUA

1. TIpuroroBuTh Cpeap! VI TOIYyUCHNS HAKOITUTEIBbHBIX KyJIbTYP a9pOOHBIX M aHAPOOHBIX
CBOOOTHOKUBYIIHNX a30TPUKCUPYIOIUX OAKTESPH.
2. Ilony4uTh HAKONIUTEIBHYIO KyJIbTYPY KapTO(EIbHOM MaTOYKH.
3. IIpocMoTpeTh MOCEBHI, C/ICNaHHbBIEC Ha TIPOIIIOM 3aHsATHH. OOpaTHTh BHUMAaHUE Ha XapaKTep pocTa
KyJIBTYpBI Ha CKOIIEHHOM U npsiMoM MITA uB wamke [letpu. Pe3ynbraTel HaOm0AeHNUS 3aNCaTh B THEBHUK.

MATEPUAIJIBI U OBOPYTIOBAHUE: Habop muHepanpHbix coneii: K2HPO4; MGSO4 * 7 H»0;
NaCl; K;SO4; CaCO3; MnSOyq; FeSOy; rimroko3a; MaHuT,
arap, crepuiibHble daiiku [lerpu, mpodupku, kosobl Ha 100 Mi1, Bata, BeChl, pa3HOBECHI, LINATENIH, BOsHAsL OaHs,
TEpPMOMETP, I04Ba, KIIYOHU KapTodeJs, KapaHall [0 CTEKIY, CKaJIbIIEb.
METOAMNYECKHUE YKA3AHUA

1. [IuTaTenpHbIE CPEAbI
B nabopaTopHBIX YCIIOBHSX MUKPOOPIaHU3MBI KyJbTUBUPYIOT Ha MUTATENBHBIX CPEAaX, KOTOPbIE IOJIKHBI COJEPKATh
BCE BEIIIECTBA, HEOOXOAMMBIE AJISI UX pocTa. [1o cocTaBy pa3nuyaroT HaTypajdbHBIE CPEIbl HEOIPEICIICHHOTO COCTaBa U
CHUHTeTHUYeCKHe cpenpl. HaTypaidbHbBIMM Ha3bIBalOT CpeIbl, KOTOpPBIE COCTOAT M3 IPOIYKTOB >KUBOTHOTO WM
PacTUTENHFHOTO IPOUCXOXKACHNUA. K HUM OTHOCSTCS OBOIIHBIEC WK (PPYKTOBBIE COKH, )KUBOTHBIE TKaHH, KPOBB, MOJIOKO,
OTBaphl WM HACTOM MsCa, MOYBBI, HABO3, KJIETKH MHUKPOOPTraHM3MOB. K 4HCIy HaTypaldbHBIX Cpel OTHOCSTCS TaKxke
MACO-TIEITOHHBIA OynboH, MIIA, muBHOE cyclo, ApoXKeBas W KapTodenbHas Cpebl, MOYBEHHBIH OJKCTPAKT.
HarypanbHbie cpejibl UCTIONIB3YIOT JAJIsl MOJUIEPKAHUS KYJIBTYP M/0, HAKOIUICHUS] OMOMAcChl U Ul AMArHOCTHYECKUX
neneid. CHHTETHYECKHE CPeJIbl - 3TO CPEbl, B KOTOPHIE BXOIAT COSAMHEHNUS OIPEICIICHHOTO COCTaBa, B3ATHIE B TOYHBIX
BECOBBIX KojindecTBax. OHM IIMPOKO HCHONB3YIOTCS IIPH HM3YYeHHHM OOMEHa BEUIeCTB, (M3MOJIOTHH U OMOXUMHHU
MHUKpPOOPraHu3MoB. CHHTETHYECKHE CPE/Ibl TI0 COCTaBY MOTYT OBITh CIIOKHBIMH U ITPOCTHIMH.
BbrlenstoT Takke NoJTyCHHTETHUECKHE CPEJIBL, B COCTAB KOTOPHIX KPOME COEAIMHEHUH N3BECTHOTO XMMHYECKOTO COCTaBa
BKJIFOYAIOTCS BEI[ECTBA HEOIPEIETICHHOTO COCTaBa, HAllpUMeEp, TAKHeE, KaK IPOXKKEBOH aBTOJIN3AT, TOYBEHHBII 3KCTPAKT
WY THIPOJIM3AT Ka3enHa. DTH CPeIbl MNPOKO HCIOIB3YIOTCSI B MUKPOOHOIOTHYECKOI MPOMBIIUICHHOCTH.
OJNeKTUBHBIE CPeNbl NMpPeAHA3HAYEHB! AT BBIACICHUS MHUKPOOPTAHM3MOB M3 €CTECTBEHHBIX cpel UX obutaHus. OHHU
00eCTeunBaroT MPEUMYIIECTBEHHOE PA3BUTHE ONPEIEICHHON TPYIIIBI MHKPOOPTaHU3MOB.
IIpu onpeneneHny BUAOBOI NPUHAIEKHOCTH OaKTepUl UCIOIB3YIOT MHIANKATOpHBIE cpeibl. OHM 0COOEHHO IIHUPOKO
WCIIOJIB3YIOTCSl B CAHATOPHON U MEIUITUHCKON MUKPOOHOIOTHH.
Mo pu3nIecKkOMy COCTOSIHHIO PA3INYaIOT XKHUKHE, ChITy4YHe U IUIOTHBIE CPEbl.
Kunxwe cpenpl NPUMEHSIOT Ui HAKOIUICHHS OMOMAcChl WM TPOAYKTOB OOMEHA, a TakKe IS HCCICTOBAHMSA
¢usmosorny 1 GMOXUMUU MUKPOOPTaHU3MOB.
Celltyyre cpelbl MPUMEHSIOT B MPOMBIIUICHHOW MHKPOOWOJIOTHH UIsl KYJIbTUBHPOBAHMS HEKOTODPBIX IPOJYLIEHTOB
(hu3MOJIOTHYECKH aKTHBHBIX BEIIECTB, a TaKXe JUIl COXpaHEHWs KyJIbTYp MHUKpoopraHm3moB. K Takum cpegam
OTHOCSITCSI, HAIIPUMEP, OTBAPHOE MIIECHO, OTPYOH, ONHJIIKH.
IInoTHBIE Cpeabl HCMONB3YIOT Ul BBIACICHHUS YHMCTBIX KyJIbTYp B JUAarHOCTHMYECKMX LENSIX, Ul ONpeAeTIeHUs
KOJIN4ECTBA MUKPOOPTaHU3MOB, JJIs1 XPaHEHH KyJIbTYpP B KOJUIEKIMAX U B psiie APYruX ciaydaeB. C Lenblo yIIOTHEHUS
cpel MPUMEHSIETCA arap UM KeJIaTHH.

11. [NosnyyeHne HAaKONUTENBEHON KYJIBTYPBI CBOOOIHOXKHMBYIINX a30T(QUKCUPYIOMNX OaKTepuii
I. B a»poOHBIX ycIOBHAX HanboIee akTHBHBIMHA CBOOOTHOXKHBYIIIMMH B ITOYBE a30T(HUKCATOPAMH SBIAIOTCS OaKTepun
poxa Azotobacter.




Jlist BeIETIeHHs a30TO0AKTEpa UCTIONB3YIOT arapu30BaHHYIO cpeny Dmida CIeayomero cocrasa, B 1/100 My ; MaHUT -
20,0; KHPO4- 0,2; MgSO4 * 7TH20 - 0.2; K2S04 - 0,1; CaCOs - 5,0; arap -2,0.
[IpuroroBneHHyI0 Cpeay HarpeBaloT A0 pacIUIaBIeHUs arapa U CTepWIM3YIOT B aBToKIaBe win anmnapare Koxa. [Tocne
CTEpPWIM3AINK CpPely BBUIMBAIOT B CTEpUIIbHBIC Yamku IleTpw M mocme TOoro, Kak OHa 3aCTBIHET, HA IOBEPXHOCTH
pacKIapIBalOT KOMOYKHM MOYBEI MPUOIU3UTENIBHO Ha paccTossHAH | cM. KoMOYKM MOYBBI pacKia sIBaloT KalMILIIPOM,
CMOYCHHBIM B BoJle. 3acessHHbIe Yamku [leTpy moMemniaroT B TepMocTar npu remmepatype 28-30°C.
2. J1ns BeIAETICHAS aHADPOOHBIX a30T(HUKCATOPOB UCIOIB3YIOT cpexy BuHorpanckoro cnemyromero coctaa, B /100 mit:
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 IIPOOKaMH 1
npoctepmin3oBats B TedeHne 10 mua npu 80°C. [Tpobupku momMecTuTs B TepMocTat mipu Temreparype 30°C.
111. IMonyyeHne HAKOMUTENEHON KYIbTYPbI KapTo(henbHON MaJIOUKH
IIpombITh Ki1yOeHb KapTodess v, He CHUMAasi KOXypbl, Hape3aTh JJOMTHKH. X MOBEPXHOCTH CIIeTKa HaTepETh MEJIOM U
TIOJIOKUTB B CTEPUIIbHYIO YallKy [leTpu, Ha THO KOTOPO HaJ0 MOJIOKUTh CMOYEHHYIO BOJIOH (DHIBTPOBAILHYIO OyMary.
3arem yamiku [leTpu ¢ ToMTHKaMu KapToQesst IOMECTUTh B CYIIMIbHBINA 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 TMTaHUS MUKPOOPTAaHU3MOB, MTHUIIEBBIE HOTPEOHOCTH B CBA3H C OCOOCHHOCTSIMU MX OOMEHa.

2. MexaHu3M NOCTYNJICHUS TUTATEIBHBIX BEIIECTB B KIIETKY.

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

4. VlcTouHukM a30Ta. Y CBOCHHE MUHEPAIBHBIX COSIMHEHUH a30Ta. XapaKTepHUCTHKA a30T(HUKCUPYIOMINX

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 - 00Pa30BAHMIE CIU3UCTHIX KOJOHMH BOKPYT KOMOUYKOB MOYBEI;
6) 1 aHa’POOHBIX a30T(HUKCATOPOB - IOMYTHEHHE CPEJIbI, Ta30BBICIICHNUE, 3aIIaX MACIsTHOW KHUCIIOTHI;
B) JUIS CHIOPOBBIX @3pOOHBIX OaKkTepuH - "KapTohenbHON Namo4ku” - MOSIBJICHUE Ha TOBEPXHOCTH CPEZIbI
MOPIIMHUCTOMH MIEHKH.
3. IIpocMOTpeTh 10T MEKPOCKOIIOM HAKOITUTENbHBIE KYIbTYPhI:
a) B KyJIbType a3pOOHBIX a30T(HHUKCATOPOB BBIIBUTH METOJOM HETATUBHOM OKPACKH KalCyJIbl;
0) B KyJbTYpe aHadPOOHBIX a30TPHUKCATOPOB OOHAPYKUTH KIOCTPUINATIBHBIN THIT CIIOPOOOPA30BAHUS U BHISIBUTH
rpaHyse3y B KJIETKax;
B) B KyJIbType, KapTo(esbHOM MaoYKy 00HapYKUTh CrIOpbl. [lonyuyeHHbIe pe3yabTaThl 0GOPMHUTH B BUIE TaOJIHUIIbL.

YCJOBUA N TTPU3HAKHN POCTA HAKOIIUTEJIBHBIX KYJIBTYP

HaxonuTenpHas KyJipTypa  [YcIoBus KyJIbTUBUPOBaHUS |Bu3yaibHEBIE TpU3HaKKA [MHUKPOCKOTHS,
pocta Mopdonornueckue
0COOCHHOCTH
IA30ThUKCHpYIOLITHIE a3pOoOHBIE
bakTepun
AHAYPOOHEIC
"KaprodensHas nanouka"  [a3poOHbIe

4. TIpoBectn pacceB CIIOPOBBIX a3poOHBIX OakTepwii ("kapTodensHas manodka') Ha yamkax lletpu
metoqioM P. Koxa u ncromaromiero mrpuxa.
MATEPUAIJIBI 1 OBOPYJIOBAHUE: MIIA, anmapat Koxa, mpobupku, ctepmibHble yamku [leTpu, Bata, mpoOupKu
CO CTEePHIILHOU BOJION, HAOOP Kpacok, pacTBop JIroross, yepHas TyIlb, IMMEPCHOHHOE Macio,



MpEMETHBIE U TIOKPOBHBIE CTEKIIA, CAI)ETKH, CIIUPTOBKH, CIIMYKH, (PUIBTPOBAIbHAS Oymara, KapaHIall 110 CTEKIY,
W30THYTAs CTCKJITHHAS MAJI0YKa, CTCPHUIIbHBIC TUIICTKA.
METOJIUYECKUE YKA3AHUA
1. Bolnenenue YncTon KynbTypbl
OCHOBHBIM METOZIOM BBIJEICHUS YUCTBHIX KyJIbTYP MHKPOOPTaHM3MOB SIBISETCA METOJ, HpemnokeHHbld P. Koxom.
[IprHOMD ero 3akmrodacTCs B MOIYYEHHM YHUCTOW KYJIBTYpPHl M3 OTACIBHOW KOJOHHM. DTOT METOA MPUMEHUM IS
MHUKpPOOPTIaHM3MOB, KOTOPBIE XOPOIIO PAacTyT Ha IIOTHBIX CPEIax.
[Ipn BBIAETEHNHM YHUCTON KyNBTYPHI a3pOOHBIX OaKTEpH HAKOMHUTENBHYIO KyJIbTYypy BBICEBAIOT Ha IMOBEPXHOCTH
IUIOTHOW MUTATENBbHOM cpenpl. [lig 3TOro CTepWIbHYIO NUTAaTeNbHylo cpeny MIIA pa3nuBaroT B CTEpUIIbHBIE YALIKU
Iletpu u nmocne Toro kak cpeza 3acTbIHET, Ha €€ MOBEPXHOCTh B | YallKy U3 MUMETKU HAHOCST KAIlII0 HAKOMUTEIbHOU
KyJIBTYpBI WK €€ pa3BeleHHe B CTEPUIIbHOM BoJe. 3aTeM M30THYTOMN CTEKJITHHOM MaJlouKOil pacipenensioT Kamiko no
Bcell moBepxHOCTH cpeibl B yamke [leTpu, moce yero 3Toil e nanodykoil MpoBOAST MO MOBEPXHOCTH Cpebl BO 2, 3 U
4-ii qamkax.
PacceBaTh HakONUTENBHYIO KYyJIBTYPY MOXHO IeTIed METOAOM HCTomaromiero mrpuxa. us srtoro I mermo
HAKOIUTEIFHON KyIBTYpHI pa30aBiIAIOT CHaYalIa B CTEPHIIBHON BOJIe, HATMTOH B IPOOMPKY, a 3aTeM OTOHPAIOT meTiIei
pa3BeeHUS U Ta MOBEPXHOCTH IUIOTHOW CPeAbl IMPOBOIAT INTPHXH. [locie moceBa YaIlkyu MOMEMIAIOT B TEPMOCTAT
KpBIIIKaMH BHA3. BeIpocime H301MpoBaHHbIE KOJOHIH OTCEBAIOT HETIIEH Ha IOBEPXHOCTH CKOMIEHHOH TNIOTHOH Cpeib
B IIPOOMPKH UITH B )KUAKYIO CPELY.
KOHTPOJIbHBIE BOITPOCHI

1. Metop! BBIEIEHHS YUCTHIX KYJIBTYpP a3p000B 1 aHA3pOOOB U3 OTAEIHGHON KOJIOHUH.

2. MeTozbl NOMyYeHHS YUCTBIX KYJIBTYP U3 OJXHOHN KIETKH.

3. CocoOsI onpeaeneH st YUCTOTHI BBIICIICHHBIX KYJIBTYP.

3AHSATHE 7. BposkeHue NeKTHHOBBIX BelleCTB
COJEPXAHUE

1. DHepreTuueckue MpoIecchl B KJIETKaxX MPOKapHoT.

2. BpoxeHne Kak YHEPreTUUeCKHH Iporecc.

3. BporeHue EeKTUHOBBIX BEILIECTB.
3AJAHUA
1. TIpocmotpets vamku [leTpu, 3acessHHBIC HA TIPOIILTIOM 3aHATHH, CICTATh BBIBOJIBI O IMOTyUYSHUH YACTON
KYJbTYPBI.
2. IIpuroTOBUTH CHOITMKH JIGHSTHON COJIOMBI, IIPOKHIISITHTD X B IpoOupkax 10-15 MuH., 3apa3uTh cBexel
JIbHSIHOM COJIOMOM U IOCTaBUTh TEPMOCTAT.

MATEPUAJIBI U OBOPYJOBAHUE: npoOupku, HUTKH, HOXXHHUIIBL, JIbHSHAS COJIOMa, CTEPIIIbHAS BOJIa, BaTa,
CIIUPTOBKA, CIIMYKH.
METOAMYECKHUE YKA3AHUA
PasznuuaioT TpH THIIA MEKTHHOBBIX BEUIECTB: MPOTONEKTHH, IEKTUH U MEKTHHOBAS KHCIIOTA.
IIpomecc pa3pylneHHs MEKTHHOBBIX BEIIECTB HAYMHAETCS C (EPMEHTATHBHOTO THJIPONN3a, KOTOPHIA BBI3BIBACTCS
OakTepusMH, TPUOAMH U AKTUHOMHIIETAMHU.
[Tox neiicTBueM ¢pepMeHTa IPOTOMEKTHHA3BI TPOTONEKTHH TUAPOIM3YETCs JI0 TeKTHHA. Jlanee MeKTHH Mo/ IelCTBUEM
MEKTHHMETHIIICTEPA3hl pa3pyIIaeTcs 1O NEKTHHOBON KHUCIOTHI M METHJIOBOTO ciupTa. DepMeHT MoIUTrajakTypoHH1a3a
pa3pymaeT IeKTHHOBYIO KHCIIOTY 0 CBOOOTHBIX MOJEKYIN TalaKTypOHOBOW KHCIIOTHI M APYTHX MPOIYKTOB: KCHJIO3HI,
apaOMHO3BI, TaJIaKTO3bl, METHUJIOBOTO CITUPTA M YKCYCHOM KHCIOTHL [lamee oOpasyromuecs yriieBOIbl B aHadPOOHBIX
YCIOBHAX COPaKUBAIOTCA IO TUITY MACIITHOKUCIIOTo OposkeHus. Hanbomnee akTuBHO OposkKeHUE MIEKTUHOBEBIX BEIIECTB
ocymecTBIstOT O0aktepun poma Clostridium. C. pectinovorum IepBbIM HAYHHAST MPOLECC Pa3pYIICHUS MEKTHHOBBIX
BeuiecTB. OH MpeacTaBiIeH AOBOJIbHO KPYIHBIMU MajJOYKOBUIHBIMU KJIETKaMH, OJUHOYHBIMU WJIM COEAMHEHHBIMU B
uenoyku. Criopbl pacnoiaratroTcsi TEpMUHAIBHO.
ITo Mepe HakomjeHUs B cpele KHUCIOT 3TOT BHJ NPEKpallaeT aKTUBHYIO NEATENbHOCTh, JajbHeEIlee pa3pylieHHe
MEKTUHOBBIX BemiecTB ocymiecTisgeT C. felsineum. OH umeeT Bua 0ojiee MEITKUX MAIOYKOBUIHBIX KIETOK, OJTMHOYHBIX
WIH COEOWHEHHBIX mapamu. Cropsl oBaimbHBIE, (QOPMHPYIOTCS B IEHTpe KIETKH. KieTku- CcHopoHOCIBI
KJIOCTPUAMATIBHOTO THIIA. DOTH MHKPOOPTAHU3MBI HCIONB3YIOTCS B KAadyeCTBE 3aKBACKM IS aKTHBALMU IIpoIiecca
aHa’POOHOI MOYKH NPAIMIBHBIX PACTEHHH.
JIi1st BBIZIENIEHST TIEKTHHOPA3pyAouX 0akTepuil u3 cTe0ei TbHA TOTOBIT CHONTMKHU JJIMHOW 5-7 CM U CBS3BIBAIOT UX
0 KOHIIaM HUTKOH. CHOMTMKY TMOMEIIAIOT B IPOOUPKH, 3aJMBAIOT Ha 2/3 00beMa BOAOMPOBOAHON BOTOM B KUIISITAT 10-
15 muHYT. 3aTeM BOly CIIMBAIOT, BOBHYTPh CHOIIMKA BCTABIISIFOT KYCOYEK CBE)XKEH COIIOMBI JIbHA M HAJIMBAIOT B IPOOHPKHU
CTEpPWIbHYIO BOAy. [IpoOHpPKH 3aKpBIBAIOT IJIOTHO CTEPHUIIBHBIMHM BaTHBIMH NPOOKaMHU M MOMEMIAIOT B TEPMOCTAT IPH
temneparype +35°C. Pe3ynbTaTel IpoCMaTPHUBAIOT HA CIEAYIOLIEM 3aHATHH.
KOHTPOJIBHBIE BOITPOCHI

1. CriocoOblI ToTy4eHnst SHEPTUN MUKPOOPTaHM3MaMH.

2. OO1ast XapaKTepUCTHKA ITPOIIECCOB OPOKEHUSI.

3. Ilytu cOpakxuBaHus yrieBOJIOB.

4, MacnsHOKHCIIOe OpOXKEHHE.



3AHSTHE 9. Hutpuduxanus
COJIEP>KAHUE
1. XemonmuToTpOHBIE MEKPOOPTAHU3MEI.
2. Hurpuduxanms.
3. Brienenne HUTPUGHUIUPYIOMIIX OAKTEPHIA.
3AJAHNA
1. TIpuroTtoBUTH MUTATENbHBIC CPEIBI TS MMOTydeHU HUTpUPUIHpYomuxX Oakrepuit 1 u 2 das
HUTPUPHUKAIHH.

2. Pazmuts cpenpl B Ko0s1 cmoeM 1,0 — 1,5 cM, 3aKpBITh BATHBIMH IPOOKaMHU ¥ IOMECTHTBH B TEPMOCTAT

mpu Temrieparype 106°C Ha 30 MuH.

3. KonOsl 3apa3uTe KOMOYKOM ITOYBHI, 3aKPBITh BATHBIMH IIPOOKAaMH M TIOMECTUTH B TEPMOCTAT IIPH

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

4. TlpocMoTpeTh NIPOOHUPKH, MOCTaBJICHHBIC Ha MPEABIAYILEM 3aHITHH. [IpUroToBUTH mpenapat
«pa3/aBlICHHAS KaIlUls» W3 OJKUAKOCTH, OTXKATOW M3 CHOIMKA, IPOMHUKPOCKONHMPOBaTb M 3apUCOBATH
MEKTUHOPA3PYIIAIOIe OaKTepuH.

MATEPUAIJIBI U OBOPYIOBAHUE: Habop coneit, Bechl, pa3HOBECHI, CKaibIen, Koiaobsl Ha 100 mi, Bata, mo4sa,
MPEIMETHBIE U TIOKPOBHBIE CTEKIIA.

METOAMYECKUE YKA3AHIA

Jost MONYyYCHHSI KyJIbTYyphl HUTPUPUIUPYIOMNX OaKTephil HCIONB3YIOT IHUTATEIBHYIO Cpemy
BuHOTpaacKoro cieayromero cocTasa B I/ TUCTHIUINPOBAHHON BOJIBI:

st nepBoii a3pl HUTpUDUKAIMK:

(NH4)2S04 - 2,0;

K2HPO4 - 1,0;

MgS0O4 - 0,5;

NaCl - 2,0;

FeSO4 - 0,4,

CaCO3 -5,0;

s BTOpO#t Pa3el HUTpUDUKALIIH:

NaNO2 - 1,0;

Na2CO3 - 1,0;

NaCl - 0.5;

K2HPO4 - 0,5;

MgS0O4 - 0,5;

FeSO4 - 0,4.

Cpessl pazmmBaioT B konobl Ha 100 mur cmoem 1,0 — 1,5 cM u crepunu3yrot B aBroknaBe 20 MuH mpu 1 aT™, win B
tepmoctate mpu 106°C B Teduenue 30 MuH. 3aTeM KOJOBI 3apakal0T KOMOYKOM ITOYBBI, 3aKPBIBAIOT BATHHIMU MPOOKaMH
W CTaBAT B TepMocTatr npu Temreparype 25-28°C Ha 14 — 21 cytku. O Xoae HUTPUPUKAIMA CYIAT O U3MEHEHHIO
cocraBa cpenbl B koiOax. [lo mcTedyeHHMH yka3aHHOTO CpOKa MPOBEPSIOT B Kojabe co cpemoil ajs mepBoi (asbl
HUTpU(UKALMY HAIMUMEe aMMHaKka peakTuBoM Heccniepa n o0pa3oBaHue a30TUCTO KHUCIOTHI MO PEaKIMU C PEAKTUBOM
MHK-Ho1-KkpaxMail. B kos6e co cpenoit st BTopoii $ha3el HUTpU(UKAIKY IPOBEPSIOT HAINYNE a30TUCTOM KHCIOTH U
00pa3oBaHKe a30THOM KUCIIOTHI 110 PEaKLUH ¢ JU(EeHHUITaMHUHOM.

KOHTPOJIbHBIE BOITPOCHI
1. O6mras xapakTeprcTHKA IPYIIIB XEMOJIUTOTPOPHBIX MUKPOOPTaHU3MOB.
2. OcoOEHHOCTH X HEPTETHYECKOTO U KOHCTPYKTUBHOTO 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 MUKPOOPraHU3MOB K aHTHOHOTHKAM.
COAEPXAHUE
1. OnpeneneHne YyBCTBUTENBHOCTH H3YYaeMBIX OakTepwMii K aHTHOMOTHYECKHM  BEIIECTBAM
AKTUHOMHIIETOB.
3AJAHUA
1. [TocraButs Ha crepunu3anuio B anmapat Koxa 3 npodupku ¢ MITA.
2. IIpuroToBUTh B CTEPHIIBHONM BOJE CYCIIEH3UM TpEX KYJbTYp OakTepHii:
"kapTodenbHOH nanoyku" U ABYX KYJIbTYp, BBIAEICHHBIX U3 BOJIBI.
3. o I mi kaxa0il cycrieH3un BHECTH B COOTBETCTBYIOLIYIO MPOOHPKY CO CTEPHIIBHBIM M OCTY)KEHHBIM
MIIA, TmarensHO nepeMeniaTts U NepeNnnuTh B CTEpUIIbHBIE Yallky [1eTpu, ucnoas3yst A KaX 0 CyCIIeH3UU OJHY
Yarky.
4. BripesaTs arapoBble OJIOYKH U3 YalIeK ¢ TA30HOM aKTHHOMHIIETOB M PA3JIOKUTh X HA TIOBEPXHOCTH
MIIA munenuem BBepx. Yamku [lerpu momecTuts B TepmocTat npu temmnepatype 30°C.



MATEPUAJIBI U OBOPYJIOBAHUE: mpo6upkwu, Bata, HOKHUIEL, annapat Koxa, MITA, ctepuibHble gamku [letpw,
NpOOMPKH CO CTEPHILHOM BOMOW, YAIIKM C Ta30HOM AKTHHOMMIETOB, CTCPHIIBHBIC MHUIETKH, CIIMPTOBKH, CIHYKH,
6aKTepHOIOTHUECKHE TIETIIN, OYMaXXHbIE AUCKH, IPOITUTAaHHBIC aHTHOMOTHKAMH.
METOJUYECKHE YKA3AHUA

1. Onpenenenre aHTHOMOTUYECKON aKTUBHOCTH MHUKPOOPTaHHU3MOB.
CymIecTBYIOT pa3IHyHbIE CIIOCOOBI BBIBICHNUSI aHTHONOTHYECKUX CBOHCTB MUKPOOPTaHU3MOB. Harie Bcero
AHTHONOTHYECKYIO aKTUBHOCTH BBISBIISIOT METOIaMU MEPIICHINKYIAPHBIX IITPUXOB U arapoBbIX OJIOYKOB.
METO/] ITEPIIEHIMKYJISAPHBIX IITPMXOB
Ha nuratensHbii arap B yarike [lecTpu BbIceBarOT IITPUXOM IPOJYLEHT aHTHOMOTHKA. [1ociie TOro Kak OH BBIPACTET U
o0pa3yeT aHTHOMOTHK, NMEPHEHAMKYJSIPHO K €ro INTPUXY IOJCEBAIOT IUTPHXAMU KYJIbTypbl Oakrepuil. Jlis mocesa
UCTIONIB3YIOT I'YCThIE CYCIIEH3UH TECT-OPIaHU3MOB B CTEPHIILHON Bozie. Halllku BEIAEPTUBAIOT B TepMocTate pu 28-30°C
B TeueHHe 2-8§ CYTOK B 3aBUCHMOCTH OT CKOPOCTH pocTa Oakrtepuid. Ecim aHTHOMOTHK OKasbIBaeT AEHCTBUE Ha
MHKpPOOPIaHHU3M, TO €r0 POCT OyaAeT HaOM0AAaThCA BAAIN OT IITPHUXA MPOAYIICHTA.
METOJ AI'APOBBIX BJIOKOB
[IpenycMaTpuBaeT WCIONB30BAHUE PA3HBIX NMHTATENBHBIX CPEA AL PAa3BUTHS NPOAYLEHTAa aHTHOMOTHKA M TECT-
opraHu3MoB. J1Jis BEIpaIBaHUS aKTHHOMHIIETOB UCTIOIB3YIOT CPeAy CIeAYIOmero coctaBa. 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. Cpexny
CTEPWIN3YIOT M HAIMBAIOT B cTepwibHble damky [lerpu. [locie 3acTeiBaHMS arapa BBICEBAIOT HA €r0 IOBEPXHOCTH
CIIOPHI IPOTYIIEHTA WU MOYBEHHYIO BHITSKKY. KynsTusupyior mpu 28-30°C B Teuenue 8-10 cyTok. 3aTeM CTEPHIBHBIM
MPOOOYHBIM CBEPJIOM BBIPE3AIOT arapoBbIe OJIOYKH C TA30HOM aKTHHOMHUIIETOB U IIEPEHOCST X Ha MOBepXHOCTh MIIA,
3aCEsIHHOTO TECT-OpPraHu3MaMu. ArapoBble OJI0YKH pacKia bIBalOT HA pAaBHOM PACCTOSHUM OAMH OT IPYTrOro MULEIHEM
BBEPX U IUIOTHO IPIDKMMAIOT K arapoBoif IilacTHHKe. Yaliky BBIAEPKUBAIOT | 4 ITpH KOMHATHOM TeMIeparype, a 3aTeM
MOMEIIAIOT B TEPMOCTAaT Ha CYTKM M 0ojee B 3aBHCHMOCTH OT CKOPOCTH pocTa OaxTepuil. Ecnu TecT-opranusm
YyBCTBUTEJIBHBI K aHTUOMOTHUKY, TO TIOCIIE HHKYOAI[MH BOKPYT arapoBbIX 0J0YKOB 00pa3yrOTCsl 30HbI OTCYTCTBUS POCTA.
UyBCTBUTENBHOCTh MUKPOOPTaHU3MOB K aHTHOMOTHKAM MOXKHO OIPENEIUTh C MOMOIIBI0 OYMaXKHBIX IHCKOB,
MPOMHUTAHHBIX OTPEACICHHBIMUA aHTHOHOTHKAMH. [IJ1 3TOro Ha MOBEPXHOCTH MUTATeIbHON cpenbl (MITA), 3acesHHOM
TECT-OpraHU3MaMH, PACKJIaIbIBAIOTCSA HAa PaBHOM PACCTOSHHUM JPYT OT Apyra OyMa)cHble TUCKHU. YaIlKu BEIAECP)KUBAIOT
npyu KOMHaTHOW Temmeparype 1 u, a 3arem 24 u B Tepmoctare npu 28-30°C. Ecmu uccnenyembie OakTepuu
YYBCTBUTEIbHBI K JAHHBIM aHTHOMOTHKAM, TO BOKPYT AMCKOB OOpa3yroTCs 30HBI OTCYTCTBHS pocTa. X m3MepsioT
MIJDTAMETPOBON HHEiKoi. 30Ha 6onee 30 MM CBHICTEIBCTBYET O BBICOKOW YYBCTBHUTEIBHOCTH MUKPOOPTaHHU3MA 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 JKMBOTHBIMH. HopmanbHas MuKpoduopa uelnoBeka

JKUBOTHBIX.
5. B3auMOOTHOIIIEHUS] MUKPOOPTaHU3MOB C PACTCHUAMHU.

3AHSATHE 17. YyacTne MUKPOOPTaHU3MOB B KPYTOBOPOTE OCHOBHBIX 3J1eMEHTOB B IIPUpO/IE.
COAEPXXAHUE
1. DKonoTHs MUKPOOPTaHU3MOB.
2. Vcnionp30BaHne MUKPOOPTaHU3MOB YEJIOBEKOM.
3AJJAHUA
L. TIpocmoTpets yamku [leTpu, 3acesHHbIE HA TPEABITYILEM 3aHATUU. I3MEpUTh MUIIIMMETPOBOM JIMHEIKOM 30HBI
MOABJIEHUs pocTa GakTepHii BOKPYT arapoBbIX 0JI0OYKOB. Pe3ynbTaTsl 0OpMUTD B BHE TaOJINIIBL.

JIEICTBUE AHTUBMOTHUKOB HA POCT BbIJIEJIEHHbIX BAKTEPUIA

Ne KyIIbTYpBI JTnameTp 30HBI IOABIEHUS POCTA, MM
MEHULUIIUH CTPENTOMHUILIMH [TeTpalUKINH IIEBOMULIETUH
1
2
3
4
KOHTPOJIBHBIE BOITPOCHI

1. PactipocTpaHeHrne MEKpOOPTraHU3MOB B Onocdepe.
2. buoreoxnmudaeckas JCATCIBHOCTD HX.



3. Ucnonp3oBaHie MUKPOOPTaHU3MOB ISl [TOJY4EHHS MUIIEBBIX U KOPMOBBIX MPOYKTOB, JIEKAPCTBEHHBIX
MIPerapaToB, B CEILCKOM XO3SHCTBE U THAPOMETAIUTYPTHH.



METO/IMYECKUE PEKOMEHJIAIIUH 11O OPTAHU3AIIMA CAMOCTOSATEJBHOM PABOTHI
CTYJAEHTOB
CamocrosiTenbHbIe pabOTHl MPECTABISIOT COO0I OMMH M3 OCHOBHBIX BHJIIOB yUeOHOW NEATEIHHOCTH CTyAeHTOB. Ha
COBPEMECHHOM 3Tare 00pa30BaHMS 3TOMY BHIY ICSITEIbHOCTH NPHIACTCS CYIIECTBEHHOE 3HaueHWe. BrimomHeHue
CaMOCTOATENBHBIX PadOT CHOCOOCTBYET CO3HATEIEHOMY YCBOCHHIO TEOPETHYECKOI0 MaTepHaia, BEIpabOTKE HaBBIKOB
paboTHI C TUTEpaTypOi, IIOMOTaeT B IOATOTOBKE K 3k3aMeHaM. KpoMe Toro, 3T0 0iMH U3 BUIOB TEKYLIET0 KOHTPOJIS B
PEUTHHIOBOH cucTeMe 00ydYeHUsL.
OcCHOBHasi 4acTh IpeUlaraeMbIX 3aJaHUi Ul CaMOCTOSTENIbHOM paboThl HallesieHa Ha W3y4eHHE TEOPETUYECKOTo
Mmarepuana. J[ns caMoCTOSATEIbHOrO M3ydeHHs! CTYAEHTaM IPEJIOKEH MaTepHal, KOTOPhIH HE paccMaTpuBacTCs Ha
JICKIUSIX WM PacCMaTPUBAETCS JIUIIb 0030PHO.
TpeboBaHMS K OTYETHOCTH:

- 3amaHnsl HEOOXOANMO BBIOIHUTD B TETPAIH ULl CAMOCTOATENBHBIX PaboT mo miany: | . @opmynuposka

Bompoca; 2. OtBet Ha Bompoc; 3. CIICOK MCIIONB30BAHHON JUTEPATYPHI C YKa3aHUEM CTpPaHHIIL.
- CTyZeHTBI IPEICTABIISIOT BEINOJIHEHHbIC 331aHNS HE TIO3HEE MTOCIEAHEH HeleNn KaXK10T0 MOIYJIS.

3amaHus 115 caMOCTOSATENbHOI
Tembl: Mopdosiorus u cucreMaTuka npoxkapuor. KyjibTuBupoBaHue H pocT MHKPOOPraHU3MOB.
IIpokapuoThl M OKpYyKaLIasi cpeaa.
3amanue 1. J{aiite pa3BepHyThIe OTBETHI HA CJIEAYIOIINE BOIIPOCHI:
1. Kaxkossl npeaenst auddepeHnnanum y npokapuoT?
2. Yro Takoe nepeKHBaIoIIMe CTaIUH U IOYEMY OHH NEPEKUBAIOT?
3. Urto Takoe ectecTBEHHAs cUCTeMaTUKa?
3ananue 2. JaiiTe pa3BepHyThIE OTBETHI HA CIIEAYIOLINE BOIIPOCHI:
4. Hwmeercs nu npsiMas CBA3b MEXIY YHCIOM MyTaluil 1 BpeMeHeM?
5. PaBHO3HAYHBI 1M TOHATHS (PUIOTSHUN U BOJIIOIIH?
6. MOXHO JIM IOCTPOUTH BCEOOBEMITIOINYIO KIACCH(UKAIIMIO TTI0 OHOMY IPU3HAKY?
3ananue 3. JlaiiTe pa3BEpHYThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
7. C xaKkuMH NpH3HAKAMH KOppPEIUpyeT puOOCOMaNIbHBIN anmapat?
8. Kakue opraHu3Mbl OTHOCATCS K IPOTECOOAKTEPUSIM?
9.  Moryrt 11 IpoTe00aKTEPHH ITOTHOCTHIO 00ECIIEYNTh IECTPYKIMOHHYIO BETBb YTJIEPOJHOTO IIUKIIa?
3ananue 4. Jlaiite pa3BEpHYThIE OTBETHI HA CIIEAYIOLINE BOIIPOCHI:
10. Kak pacmpeznemnstorcst xapakTepHsle pyHKIuH 1o ¢unoreHeTndeckomy apeBy? Hampumep, asoTdukcanms,
TepMoG IS, aBTOTpO(Hs, aHA3POOHO03, THAPOreHOTpodus?
11. Tlouemy 1IaHOOAKTEPHUN COCTABUIIN OT/JCIIBHYIO BETBb, a HE PacHpeAeTIUIINCh [0 BETBAM KaK JIpyrue
totoTpodsI?
12. Kax xopestipyeT MOpdoJIorHst ¢ XUMUUeCKol QyHKIuel y 6akTepuii?
3amanue 5. JlaiiTe pa3BepHYThIe OTBETHI Ha CIEAYIOUIUE BOIIPOCHI:
13. MoxHO Jiu paccMaTpuBaTh TeHOM OaKkTepuil Kak MO3aUKy CBOMCTB MJIM JK€ KaK PsiJi OCJIeI0BATEbHBIX
nproOpeTeHNH, 1 KakuM 00pa30M MOTJIH TaKue paclpeeeHIs] BOSHUKHYTh?
14. TIpencrasmisiet a1 OnopasHooOpasue 6akTepuil ymopsaoueHHOE MHOXKECTBO HITH YK€ CUCTEMY?
3ananue 6. Jlaiite pa3BepHYThIE OTBETHI HA CIEAYIOLINE BOIIPOCHI:
1. B kakux ciydasx, ONMCHIBast 0aKTepUATLHYIO KYJIBTYPY, MOXKHO OTPaHUYHTHCS aHAIN30M KIIETKH, a B
KaKuX — TOITyJISIHAN?
2. YTo MOKHO MPHUCYTCTBOBATH B Cpelle, YTOObI KyJIbTypa pocia?
3. Yo sBnsieTCs MepBOCTETIEHHBIM JJIsl IOHUMaHHS AEATEIbHOCTH MUKPOOPTaHM3MOB B UX cpejie 0OMTaHMs, a
YTO BTOPOCTEHICHHBIM?

3agaHus AJ1s1 CAMOCTOATEILHON padoThI
Tembl: Mera0dom3m npokapuor. I'eHeTHKa MUKPOOPraHu3MoB. PoJib MUKPOOPTraHU3MOB B I7100aJ1bHBIX
re0OXHMHMYeCKHX NHKIaX.
3amanue 7. JaiiTe pa3BepHYThIC OTBETHI HA CIIEIYIONINE BOIIPOCHI:
1. B uem oTnmume 3HEpreTUKH GOTOTPOGHBIX U XEMOTPO(DHBIX OPraHU3MOB?
2.  Moxer 11 XeMOTpO(HBIN OpraHu3M Pa3BUTHCS B 110JIE TEPMOANHAMUYECKOHN yCTOWYNBOCTH cyOCcTpara
peakuuu?
3. Kakne dororpodHbie oprann3Mbl pa3BUBAIOTCS B T0JIE TEPMOJMHAMHYIECKON YCTOHYMBOCTH CyOCTpaTa
peakuuu?
4. Bo03MOXHO JM HCIOJIb30BaHNE KJIETKOW SHEPTHU HE CBA3aHHOM C IEPEHOCOM 3JIEKTpOoHa (IpoTOHa)?
3ananue 8. JlaiiTe pa3BepHYThbIE OTBETHI HA CIEAYIOIINE BOIPOCHL:
5. KakoBa 3aBHCHMOCTb HEPreTHKH KJIETKH OT KOHLEHTPAIMH BEIecTBa B cpejie?
6. Kakue (akTopbl OrpaHUUNBAIOT BO3MOXHOCTh UCIIOJIb30BAHHSI OPraHU3MOM PEaKIUK B KAYECTBE
SHEeprojaarouen?
7. Kak noanep>xuBaroTcs B KJIETKE YCIOBUS, 00eCIIEUNBAIOLINE €€ KHU3HEAEATEIbHOCTh?
8. Tlouemy jist OakTepHii CIIOCOO TPAHCIIOPTA BEIIECTB B KIIETKY OKA3bIBACTCS KPUTUICCKIM ?



3amanue 9. JlaiiTe pa3BepHYThIC OTBETHI HA CIICAYIONINE BOIIPOCHI:

9.

10.
11.
12.

Kak cBsi3aHO cpOJICTBO KJIETKH K CyOCTpaTy ¢ TpaHCTIOPTOM?

B03MOXHO /11 HapyIIEHHE LEJIOCTHOCTH MEMOPaHbI Y MPOKAPUOTHOTO OpraHu3Ma?

Kaxkue peakiuu CBS3BIBAIOT IIUTO30JTb ITUTOIIIA3MBI ¢ MeMOpaHHBIM anmaparom? C pubocomamu?
Uto HY>XHO IJIS TOTO, YTOOBI YacTh peakiuii anabonm3Ma i karoboau3mMa ObiIa

o0meit? 3aganue 10. Jlaiite pa3BepHyTHIC OTBETHI HA CIIEAYIOMINE BOIIPOCHL:

13.
14,
15.

Samanne 11
16.
17.
18.
XEeMOTpO

Bo3MosxHO 1 IOsIBIICHHE a3pO0HOTO 0OMeHa 110 mosBieHus porocuctems! 11?

B03MOHO 1111 TOSIBIICHUE JBIXaTEIbHON 1IEMH MePeHoca 3JEKTPOHOB 10 MOosiBIIeHUs (poTocuHTe3a?
[Toyemy mMeTabonuyeckue IMyTH ONPENEISIOT CennpUKy 0OMeHa (HPH3HOIOTHYECKUX

TPYIIIT MUKPOOPTaHH3MOB?

. [laiiTe pa3BepHyTbI€ OTBETHI Ha CIEAYIOLIUE BOIIPOCHI:

Moryt nu oTAEIRHBIE (DEPMEHTHI XapaKTepPU30BaTh IIyTH OOMEHa OpraHu3Ma?

Kak 3aBUCHT cUHTE3 pepMEHTa OT BHEITHUX YCIOBUIA?

KaxoBo 3Ha4ueHMe 3anacHBIX BemecTB i potoTpodor? s

¢oB? 3amanme 12. [laliTe pa3BepHYTHIE OTBETHI HA CIICTYIOIIIE

BOIIPOCHI:

1

abrwd

B03MO0kHO 111 TTpeicTaBUTh BOBHUKHOBEHUE T€HOMa HOBBIX OaKkTepuil B BUE

TIOCJIEI0BATENILHBIX MYTaLMH?

Kaxoe 3HaYeHNE IMEIOT KOMOMHATOPHBIE IPOLIECCHl B TEHETUKE MHUKPOOPTaHH3MOB?

KakoBo 3HaueHHe OTTOPKEHUsI 1y>KEPOIHOM reHeTHYeCKOH MH(POPMAIUH JUIs CYIIECTBOBAHUS BUAOB?
Yro Takoe rerepodoOust B IPUIOKEHUH K MUKPOOHBIM cUCTeMam?

Kax pa3peiuts mpoTHBOPEYHE MEKTY COXPAHCHHEM CBOMCTB BUIA ¥ X H3MEHEHHEM Ha

ypoBHE OaxTepwii?

TpeOoBanusi K peTHHI-KOHTPOJIIO

Monynu |TeMLI |B1/1)11>1 pabot |BaJ'IJ'IbI
5 cemecTp
I MomyIb 1. Mopdostorusi, ee 00bEKTHI U METOBI JTabopaTopHbIe pabOThI 10
. CTpykTypHO-(yHKIIMOHATIbHAS OPTaHU3aAI[HSI 3amaHus AJ CaMOCTOSTENLHOM 5
MpOKapHOTHOH KileTku. Mopdonorudyeckas paboThI
M pepeHInpoBKa y NPOKapHoOT Pedepar 5
3. Poct u KynbTHBHpOBaHHE MUKPOOPTAaHH3MOB
4. MeTabonu3M MPOKapUOT KOmIOKBIYMEL 10
IMroro:
5. 'eneTnxa mpokapuoT JIabopaTopHbie pabOTHI 10
6. PazHOOOpa3mue u cucremaTuka BamaHus I CaMOCTOSATENLHOM 5
MHUKPOOPTaHH3MOB [paboThI
1 Moy 7. DKOJIOTHS MUKPOOPTaHI3MOB P
poop edepat 5
8. [IpuknamHast MEKPOOHOIOTHS
KookBrymbl 10
MToro: 60
OK3aMeH 40
Bcero: 100
9. CpeeHusi 00 00HOBJIEHHH padoyeli MPOrpaMMBbl JMCHUIIIMHBI (MM MOAYJIS)
Ne Oo0HoBJIEHHBbIH pa3ien padoyei Onucanne BHECEHHBIX PekBHM3UTHI JOKYMEHTA,
LI MPOrpaMMbl THCHUILTHHBI H3MeHeHMit yTBepAMBIIEr0
HW3MeHEeHHsI
1.
2.
3.
4,




