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Cawm. pabora 66 [66 |66 |66
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pa3paborana B coorBercTBUU ¢ PI'OC BO:!

DenepanbHbIil TOCYIaPCTBEHHBIH 00pa30BaTENIbHbIN CTAHIAPT BHICIIETO 0OPa30BaHUsI M0 HANPABICHUIO MOAr0TOBKU 35.03.05
CanoBocTBO (ypoBeHb OakanaBpuara) (npuka3z MuHoOpHayku Poccun ot 8/1/2017r. Ne737)



1. HEJIA U 3AJAYHN JTUCIIUITJINHBI

1.1|co3maTh y CTYICHTOB MIPEACTABICHHS O OHOJIOTHYECKOM MHOTO00pa3uu MUKPOCKOTIMYECKOTO MUPa KaK BeIylIero pakTopa
YCTOWYMBOCTH JKUBBIX CHCTEM U OHOChEphI B LIEIIOM

3anaum :

1) 03HAKOMJICHHE CTYJIEHTOB C MOP(OIOTHYECKHM, (HH3UOTIOTHIECKUM U SKOJOTHIECKMM MHOT000Opa3neM MUKPOOPTaHU3MOB;

2) mosyveHue MpeCTaBIeHNH 0 IpobieMaX CHCTEMATHKH U KJIaCCH(DUKAITUHU TPOKAPHOT;

3) ysicHeHHE TeOpHH OHOXMMHYECKOTO CIMHCTBA XKU3HH U UCKIFOYHUTENLHOTO Pa3HOO0pa3ust SHEPreTHIECKHX MPOLECCOB, BOSHUKIIMX
y IPOKapHOT B IPOLIECCE IBOIFOLIUH;

4) u3ydeHre POk PasHbIX TPYIIT MUKPOOPTaHU3MOB B IPHPOJIC U KU3HH YETIOBEKA.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

uxn (pazgen) OIT: B1.0

2.1| TpeGoBaHHS K NpeBAPATEIbHOI MOATOTOBKE 00YYAIOIIEToCs

2.1.1|TTouBoBenenne

2.1.2| Xumus

2.2| JucuMminHbl (MOIYJIM) H MPAKTHKH, IJISI KOTOPBIX 0CBOEHHE IAHHOMH JHCHUIIMHBI (MOIYJIsI) HEOOX0IUMO KaK
npeauiecTBymouiee:

2.2.1| TexHonOrNM BBIPAIUBAHUS [IOCAJOYHOIO MaTepHaa

2.2.2|TIpakTrka 1o cajgoBOJICTBY

2.2.3| duronaroiorus

2.2.4{ CoBpeMeHHbIE METO/BI 3aLUTHl PACTEHUH

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUS 10 JUCIUIIVIMHE, COOTHECEHHBIE C INTAHUPYEMBIMU
PE3YJIbTATAMU OCBOEHHS OBPA3OBATEJbHOM ITPOI'PAMMBI

4. CTPYKTYPA U COEP)KAHME JUCIUAIIIMHBI (MOLY.JIST)

Kon HanmenoBaHnue pa3ieioB u TeM Bup 3a- | Cemectp /| Yacos | Mcrounukn | Ilpumedanue
3aHATHA HSITHS Kypce
Pazgea 1. 1. MukpoOuoJiorus, ee 00beKThI H
MEeTOAbI
11 Muxpobuosorus, ee 00beKTbl U METOABI Jlex 5
1.2 IIpurorosnenue NPUKU3HEHHBIX [IPENapaTOB JIab 5 2
MHKPOOPTaHU3MOB
1.3 Mukpobuosnorus, ee 00bEKTbI U METOJIbI Cp 5 8

Pa3pea 2. 2. CTpyKTypHO-(pyHKIHOHATbHAS
XapaKTePHCTHKA MPOKAPHOTHOI KJIeTKH.
Mopdoaoruyeckas nudpdepeHnupoBKa y
MPOKAPHOT

21 CrpyKTypHO-(OYHKIIHOHAIBHAST XapaKTEPUCTHKA Jlex 5 2
MPOKApUOTHOI Ki1eTKH. Mopdosorudeckast
T epeHIIUPOBKa Y POKAPHOT

2.2 IIpurorosnenue GUKCUPOBAHHBIX U OKPAIICHHBIX JIab 5 2
HpernapaToB MUKPOOPraHu3MoB. Ma3ok

2.3 Okxkpacka Oakrepuii o I'pamy JIa6 5 2

24 CTpyKTypHO-()YHKIIMOHAIbHASL XapaKTePUCTHKA Cp 5 10

HPOKapHOTHOH KeTkH. Mopdoornaeckas
T depeHIpoBKa y MPOKAPHOT

Pazpgean 3. 3. PocT n KyJIbTHUBHpOBaHHe

MHKPOOPTaHN3MOB
31 Poct u KyJIbTHBHPOBaHHE MUKPOOPIaHU3MOB Jlex 5 2
3.2 Tumns! nuTaTenbHBIX cpea. Crepuin3anus Jlab 5

MUTATENBHBIX cpex U nocyabl. [loceB Gakrepuii Ha
TUIOTHBIC TUTATEIbHBIE CPE/IbI

3.3 TTony4yenne HakonmuTeTbHOU KyIbTYpHI KapTodensHOl |  JIad 5 2
MAJIOYKHU U a30THUKCUPYIONTNX OaKTepuid

3.4 Brinenenue 4ucToi KyabTypsl KapTodensHoi Jlab 5 2
MAJIOYKU

35 Poct u KynpTHBHpOBaHHE MUKPOOPTaHU3MOB Cp 5 2

Pa3nen 4. 4. MeTa00,113M NPOKAPUOT

41 Meraboau3M IPOKapUoOT Jlex 5 2




4.2 bporkeHne NeKTHHOBBIX BELIECTB JIa6 5

4.3 Hutpuduxanus Jla6 5

4.4 Hemtrono3opaspymaroiye 6akrepun Jla6 5

45 Merta00a13M NPOKapuoT Cp 5 10
Pazpen 5. 5. I'eHeTHKa MpoKapuoT

5.1 I'eneTrka npokapuot Jlex 5 2

5.2 I'eneruxa npokapuor Cp 5
Paznen 6. 6. PazHooOpa3ue u cucteMaTHKa
MHKPOOPTaHA3MOB

6.1 Pa3HooOpasue u cucTeMaTHKa MUKPOOPTaHH3MOB Jlex 5 2

6.2 Pa3zHo0Opasue u cucTeMaTiKa MUKPOOPTaHHU3MOB Cp 5 8
Paznes 7. 7. IKk0J10rusi MUKPOOPIraHU3MOB

7.1 DKOJIOTHSI MUKPOOPTaHU3MOB Jlex 5 2

7.2 Muxkpodiiopa IouBbI JIa6 5 4

7.3 Mukpodiiopa BoibI JIa6 5 4

74 Mukpodiiopa Bo3ayxa JIa6 5 4

7.5 OmnpeJeneHue 4yBCTBUTEIbHOCTU MUKPOOPTaHU3MOB K JIab 5 2
AHTHOMOTHKAM

7.6 DKOJIOTHSI MUKPOOPTaHU3MOB Cp 5 10
Paznen 8. 8. Ilpukaaanas MUKpPoOOHOJIOTHS

8.1 IMpuknaanas MUKpOOHOIOTUS Jlex 5

8.2 AnHanu3 0akTepUaIbHBIX MTPErapaToB JIa6 5 2

8.3 IMpuknaaxnas MUKpOOHOIOTUS Cp 5 10
Pazpnen 9. Dk3amen

9.1 OK3aMeH 5 27

5. OEHOYHBIE MATEPHAJIBI JUISI TPOBEJAEHWSA TEKYIIENA U IPOMEXYTOUYHOM ATTECTALIUMA

5.1. OneHouyHble MaTEepUaJbI 1/ MPOBEIEHUs TeKylleil aTTecTaluu

Cwm. ITPUJIOXEHHME 1.

5.2. OlIeHO‘lHl)Ie MaTepuaJibl 1J1d IPOBEICHUS l'lp()Me)KyTO‘-IHOﬁ arrecranuu

Cwm. ITPUJIOXEHHME 1.

6. YHEBHO-METOJNYECKOE © THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. PexomMennyeMas qutepatrypa

(OcHOBHas:

1. Mukpoouonorus : yaednux / O.[]. Cunopenxko, E.I'. Bopucenko, A.A. BanpkoBa, JI.U. Boiino. — Mocksa : UHOPA-M, 2020. — 286 c.
— (Bricee oOpazoBanue: bakanaBpuar). - ISBN 978-5-16-009743-5. - Tekcer : anekTponHsbIi. - URL:
https://znanium.com/catalog/product/1227524 (narta o6pamtenus: 20.06.2022).

2. Herpycos, A. 1. MukpoOuosorus: Teopust u npaktrka B 2 4. Yacts 1 : yueOnuk s By3os / A. . Herpycos, 1. b. KotroBa. — Mocksa :
3narensctBo FOpaiit, 2022. — 315 ¢. — (Briciiee o6pazoanue). — ISBN 978-5-534-03805-7. — TekcT : 3MeKTPOHHBIH //
(O6pasoBatesbHas wiatgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/489076 (marta obpamenus: 20.06.2022).

3. Herpycos, A. . MukpoOuoorus: Teopus i mpakTuka B 2 4. YacTs 2 : yuyeOHuK 1715 By30B / A. W. Hetpycos, 1. b. KotroBa. — Mockga :
1I3matenscTBo FOpaiit, 2022. — 332 c. — (Bricmee o6pazosanue). — ISBN 978-5-534-03806-4. — Texcr : 3neKTpOHHBIH //
(O6pasoBatensHast mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490704 (mata obpamenus: 20.06.2022).

ToroTHUTEBHAS:

1. Kucnenko, B. H. Mukpo6uosnorus : yuebuuk / B. H. Kucnenko, M. I1I. AzaeB. — Mocksa : UHOPA-M, 2019. — 272 c¢. — (Bsicuiee
oGpasoBanue: bakanaspuar). - ISBN 978-5-16-010250-4. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/1009634
(mata oOpamenus: 20.06.2022).

2. Caxaposa, O. B. O6mast Mukpo6rosorus u o01ias caHuTapHasi MUKpoouosorus : yueobHoe nocodue / O. B. Caxaposa, T. I'. CaxapoBa. —
2-e m3n., uctp. — Canxr-IlerepOypr : Jlans, 2022. — 224 c. — ISBN 978-5-8114-3798-6. — TexcT : »nekTpoHHbIH // JIaHb : 3I€KTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/206942 (mata obpamenust: 20.06.2022).

6.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TeIeKOMMYHHKAMOHHOH ceTn ""UHTepHeTt"

31 (Caiir ®BYH UHUU Dnuaemuonorun PocriotpeGuanzopa http://crie.ru

92 (Caiir [ToctHayka http://postnauka.ru/themes/microbiology

93 |Caiir HULIDM um. H.®. I'amanen http://gamaleya.org

6.3.1 Ilepeyenb nporpaMMHOro odecrevyeHust

6.3.1.1| Microsoft Windows 10 Enterprise

6.3.1.2| Microsoft Office npodeccronanbsrii mioc 2013



https://znanium.com/catalog/product/1227524
https://urait.ru/bcode/489076
https://urait.ru/bcode/490704
https://e.lanbook.com/book/206942

6.3.1.3

Kaspersky Endpoint Security 10 mst Windows

6.3.1.4

Google Chrome

6.3.1.5

WinDjView

6.3.1.6

Foxit Reader

6.3.1.7

Mozilla Firefox

6.3.2 CoBpeMeHHBIe TPo(ecCHOHANBHBIE 023l JaAHHBIX H HHGOPMaLMOHHBIE CHIPABOYHbIE CHCTEMbI

6.3.2.1

ObC «ZNANIUM.COM»

6.3.2.2

DBC «FOPAUT»

6.3.2.3

OBC «YHuBepcurerckast 0M01MoTeKka OHIaiH»

6.3.24

OBC IPRbooks

6.3.2.5

DBC «Jlauby»

6.3.2.6

3bC BOOK.ru

6.3.2.7

OBC Tel'Y

6.3.2.8

Hayunas snextponnas 6ubianoreka eLIBRARY.RU (noamnucka Ha xypHabl)

6.4 O6pa3oBaTe/IbHbIE TEXHOJIOTUH

6.4.1

JMcKycCHOHHBIE TEXHOIOTHH ((HOPYM, CUMITO3HYM, N1e0aThl, aKBapUyMHas TUCKYCCHsI, TTaHEeTIbHAS UCKYCCHS, KPYTIIBIi

6.4.2

Wudopmarronssle (udpoBble) TEXHOIOTUH




6.4.3| Texnonoruu Pa3BUTHA KPUTUYCCKOT'O MBIIIJIICHUA

6.4.4| AkTuBHOE cynIaHue

6.4.5|MeTtoabl rpynIoBoro pemeHus TBopueckux 3anad (meroq Jenbdu, meron 6—6, MeToa pa3BHuBaroliel Kooepaluy,

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

Aynuropust O6opynoBanue
5-316 MYJIBTUMEANNHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHas MeOelb
5-324 MUKPOCKOITBI , TEPMOCTAT, IEHTPUPYTa, XONOTMIBHUK « IHHAPY, SMEKTPOILIUTKH, CTEPUIH3aTOD, BECHI

TOPCHOHHBIE, CBETHILHUKH HACTONBHBIE, IIKad CYMMIBHBIH, 0aHs KOMOMHUPOBAaHHAs, IEPEHOCHON MYJIbTUMEANHHBIN
KOMILIEKC, EpEeHOCHOI HOYTOYK, yueOHast MeOelb

8. METOAUYECKHUE MATEPHUAJIbBI JIS1 OBYYAIOIIIUXCS 11O OCBOEHUIO JUCIHHATIITUHBI

Cwm. ITPMJIOKEHMUE 2.




INPUJIOKEHHUE 1

5. OIEHOYHBIE MATEPHAJIBI J1JIs1 TIPOBEJEHUS TEKYIIEW U TPOMEXXYTOYHOM ATTECTALIUU

5.1. OueHo4Hble MaTepUAJIbI JJIsl IPOBEACHUS TeKylel aTTeCcTaAluu

TecroBble 3a1aHus JUTs HOATOTOBKU K KOJUIOKBUYMY

Tema: Metabonus3m mpokapuoT. bpoxenue.

1. JluroTpoHBIMU Ha3BIBAIOT

a) OPTraHN3MBbl, KOTOPBIE B KAUECTBE JOHOPOB AJIEKTPOHOB HCIIONIB3YIOT HEOTPAaHWIECKHUE BEIICCTBA,;
0) opraHu3Mbl, KOTOPBIC B KAUECTBE JIOHOPOB 3JIEKTPOHOB HCIIONIB3YIOT OTPAHUUECKHE BELIECTRA;
B) OpraHU3MBbI, KOTOPBIE HYXKIAIOTCS B MUKPO- M MAKPOJIEMEHTaX;

T') OPraHu3MBbl, U1 KOTOPBIX HCTOYHUKOM SHEPTHUH SBIISIOTCS OKUCIUTEIbHO-BOCTAHOBHUTEIILHbIEC PEAKIIHH.
2. doroTpodaMu Ha3bIBAIOT

a) OrpaHU3MBI, HCIIOJB3YOLIME CBET B KAYeCTBE UCTOYHNKA SHEPIUH;

0) OpraHu3Mbl, CIIOCOOHBIE K aBTOTPO(DUH;

B) OpraHU3MBI, COAEpIKalIue XI0po(uILIb;

T') OpraHnu3MBbl, UCTIOJIB3YIOIINE YITICKUCIIBIN Ta3 Ul CHHTE3a OPTaHUKH.

3. B 3aBucuMocTH 0T 0COOEHHOCTEl KOHCTPYKTHBHOTO METa00IM3Ma OPTaHU3MBI AEJIAT Ha

a) aBTOTPO(HOB U TeTepOTPO(OB;

6) xemoTpooB 1 GOTOTPOPOB;

B) XeMOJHUTOTPO(HOB, XeMOOPraHOTPOoGhoB, HoToIUTOTPO(OB U PoTOOPranoTpooB;

I) aybakTepuii 1 apxeGaKTepHii.

4. K kakoi rpynrme mo cnoco0y CyIieCTBOBaHHS OTHOCUTCS OOJIBITMHCTBO MMPOKAPHOT?

5. 3anojHUTE IPOMYCKHU B TAOJHIIE

Hcrounuk Honop Ucrounuxk Crioco0 cytecTBOBaHUs [IpencraBurenu
SHEpPIrUu JJIEKTPOHOB yriepoja MPOKAPHOT
XEMOJIUTOABTOTPODUS
CBET HEOpT. OpraHuY.
COEIUHEHUS COEIMHEHUS
(hoToopranorerepoTpous
CBET HEOPT. YIIIEKUCTIBIN
COCTUHCHUS ra3
XEMOOPTaHOABTOTPOG S
OK.-BOCCT. OpTraH{Y. OpraHud.
peaxunu COCTUHEHUS COCIITHEHUS




(oroopranoaBToTpOhUS

OK.-BOCCT. HEOpr. OopraHnun4.
peakoumn COCOMHCHUA COCONHCHUA

6. JlaiiTe onpeneneHue TEpPMUHY «OpOKEHIE»

7. BerecTBO MOXKET OBITh MOJABEPTHYTO COPAKUBAHUIO MPH YCIOBHUHU, YTO OHO

a) UMeeT HeHTpaJbHOe WM OCHOBHOE 3HaueHue pH;

0) COZCPIKUT HETTOJHOCTHIO OKUCIICHHBIC HJIH BOCCTAHOBICHHBIC YIIICPOIHBIC ATOMBI,
B) COACPXKUT caxapa,

') UMeeT OoTaThie SHEPTHEeH XUMUYCCKUE CBSI3H.

8. bpoxeHne cuYNTalOT IPUMHUTHBHBIM YHEPTETHYECKUM IIPOIIECCOM, TOCKOIBKY

a) KOHEYHBIE TIPOTYKTHI COCPKAT 3HAYUTEIBHYIO YaCTh YHEPTHH, 3aKIIOUYCHHON B UCXOTHOM CyOCTpare;
0) maeT MaibIil BRIXOJ DHEPTHUH;

B) IaBHO BO3HHKIIO;

T') IIHPOKO PacIpPOCTPAaHEHO B IPUPOJIE.

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

10. OxapaxTrepu3yiiTe 10 cleyroneil cxeMe MPOIMOHOBOKHUCIIOE OpOKEHNE

- UCXOAHBIN cyOcTpat(nl)

- IIOCIIEA0BATEIILHOCTh ONOXMMHUYECKUX PEAKIIUH

- YCIIOBHSI IPOTEKaHUS MPOIIECCa, BAPHAHTHI PA3BUTHS MPOIecca IPU H3MEHEHUH yCIIOBUH
- CyMMapHBIil SHEPreTHIECKHH BBIXO.

- MUKPOOPTaHU3MBI, BEI3BIBAIOIINE NaHHBIN MPOLECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OPOXKEHHUS

11. OxapakTepusy¥iTe 10 ClIeAyIONIeH cXeMe reTepohepMEHTATUBHOE MOJIOYHOKHUCIIOE OpOosKeHHE
- HCXOJHBIH cyOcTpat(bl)

- IIOCJIEA0BATEIILHOCTD OMOXMMHUYECKHUX PEAKIIUH

- YCIIOBHSI TPOTEKAHMS MPOIIECCa, BAPHAHTHI Pa3BUTHUS MPOLiEcca P M3MEHEHNH YCIIOBHHA
- CyMMapHbI{ SHEPreTHUECKUN BBIXO/]

- MUKPOOPTaHNU3MBI, BBI3BIBAIOIINE JaHHBIH IPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OpPOKEHUS

12. OxapakTepu3yiTe 1o cienyromeil cxeme CIIPTOBOE OpOKeHHE

- NCXOJHBIH cyOcTpat(bl)

- IIOCJIE0BATEILHOCTh OMOXMMHUYECKUX PEAKLIUH

- YCJIOBUSI IPOTEKaHUS MPOLIECCa, BAPHAHTHI Pa3BUTHUS MPOLECCA IPU U3MEHEHUH YCIIOBHH
- CyMMapHbIA SHEPTeTHUYECKUN BBIXO/]




- MHKPOOPTaHU3MbI, BBI3BIBAIOIINE JAHHBIN MTPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOTO OPOKEHNSA

13. OxapakTepu3yiTe 1Mo CIEAYIOMEeH cXxeMe MacIsTHOKUCIIOE OpoKeHHe

- HCXOJHEBIH cyOcTpat(bl)

- IIOCIIEAOBATEILHOCTh ONOXMMHYECKUX PEAKIIUH

- YCIIOBUSI TPOTEKAHMsI TPOIECCa, BAPUAHTHI Pa3BUTHUS MTPOLIEcca NPU U3MEHEHHH YCIOBUI
- CyMMapHBbIil SHEPreTUUECKHH BBIXO.

- MUKPOOPraHnu3Mbl, BbI3bIBAIOIINE Z[aHHLIﬁ mpouecc

- IPaKTHYECKOE 3HAUCHHE 3TOTO OPOKEHUS

Bormpocsl 15t TOATOTOBKH K KOJUIOKBHYMY

OtyerHas Tema: CucTeMaTrKa NpoKapuoT. [ pynibl NPOKapHOTHBIX OPraHU3MOB.

1. K xaxoii rpymre mo bepmku (1993) otHocsTes cnenyromiue poasi? JlaiiTe XapakTEpUCTHKY 9TOM TPyIIIe:
BapmanTt 1(1) Methanobacterium, Methanosarcina, Methanococcus, Methanospirillum
Bapuanr 2(1) Halobacterium, Halococcus, Haloferax, Natronococcus

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

Bapuanr 6(1) Corynebacterium, Arthrobacter, Cellulomonas, Eubacterium, Bifidobacterium
Bapuanr 7(1) Spiroplasma, Acholeplasma, Mycoplasma

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

2. IlepeuncnuTe OCHOBHBIX IPEJICTABUTENEH, OTHOCSIUXCS K TPYIIIe:

BapuanT 1(2) Dunocnopoobpa3yrolire rpaMnoioKUTETbHBIE OPraHU3MbI

BapuanT 2(2) [Toukytromuecs: 6akTepuu 1 MPOCTEKOOAKTEPUHN

Bapuanr 3(2) DkcrpemaibHbie TepMO(UIbHBIE apXeOaKTeprH

Bapuant 4(2) TepmodmisHbie Cyib}HaTBOCCTAHABIMBAIONINE apXeOaKTepun

Bapuant 5(2) Aspo6HbIE XeMOTUTOTPOPHI

Bapmuant 6(2) Cynsduaoresst

Bapuanr 7(2) AHokcurenHsle GpoToTpodHbIe OaKTepHH

Bapuanr 8(2) Oxcu renssie GoToTpodb

OtuerHas Tema: [IpokapHOTHI M OKpYKaroIas cpera.

Bo3HuKHOBEHME U Pa3BUTHE 3KOJIOTHH MUKPOOPTaHU3MOB

AyTaKonorust 6akrepuii.

3eMHOe TATOTEHHE, MAarHUTHBIE OIS, H3JIyYCHHUSI.

Temneparypa.

KoHueHnTpauysa noHoB BoAOpoJa.

BoaHnas akTUBHOCTb.

MonekynsipHbIA KUCIOPOI.

IInTaTtenpHbIE BEIIECTBA.

ToxcuuHble BellecTBa.




Buotnyeckue paxTopsI.

®DopMBI B3aIMOOTHOIICHUH OaKTepuii.

B3aumooTHOIIEHNST MUKPOOPTaHU3MOB C OECIIO3BOHOYHBIMH )KUBOTHBIMU.
B3auM0oOTHOLIEHNS € T03BOHOYHBIMH.

B3auMoOTHOIIEHUS C paCTEHUSIMH.

6. Apeanbl OakTepuii U GakTepHaIbHBIE IEHO3BI.

TecToBble 3aaHus IS TOATOTOBKU KOJIJIOKBUYMY

OtueTHas Tema: Metabonusm npokapuot. DotoTpodus.

1. BonbIUMHCTBO 1TMaHOOAKTEPHIT OTHOCAT K

a) XeMOJIMTOABTOTpOhaMm;

0) xemoopranorerepotpodam;

B) oTonmuroaBTroTpodam;

r) GOTOOpPraHOaBTOTPO(aM.

2. DOTOCUHTE3UPYIOLINE TPOKAPUOTHI HCIIONIB3YIOT

a) TOJIbKO BUAUMYIO 4acTh CIEKTPa;

0) yIpTpadHOICTOBYIO H BUANMYIO;

B) YIBTPa(HOIETOBYIO H HH(PPAKPACHYIO;

T') BUANMYIO U MHPPAKPACHYIO.

3. Habop nurmMeHToB y POTOTPOHBIX dyOaKTepHid

a) TIOCTOSTHEH ISl ONIPENIeNICHHBIX CUCTEMATHYECKUX TPYIIIL;

0) OIMHAKOB y BCEX CHCTEMATHYECKHUX IPYIIIL;

B) BapbHUpPYET B IIpe/ieaX OJHON U TOH JKe CHCTEMaTHYECKOM IPYIIIIBI;
T) pa3iM4eH Aaxe B Ipeeax OJHOrO BUJA.

4. ®OTOCHHTETHYECKHE MIMTMEHTBI C XUMUUYECKOI TOYKH 3pEHHsI OTHOCST K

5. B xietke ¢poToTpohoB-IpOKapHOT 0OHAPYKEHBI

a) XJIOpOQHILTEI U OAKTEPHOXITIOPOHILIEL;

6) TobKO OAKTEPHOXITOPOHILIEI,

B) TOJIBKO XJIOPO(HILIEI,

T') y OHUX XJIOPOGUIIIB, ¥ IPYTHX OaKTEPHOXIOPO(PHILTHL.
6. MakcuMyM TOTJIONIEHHUS B CaMO# JUTMHHOBOJIHOBOM YacTH CIEKTPa UMEeT
a) XJIOpOoHILI a;

6) xsopo¢u b;

B) GaKkTepHoXJIOpOQIILI a;

r) 6akTeproxsopoduit b.

7. ®UKOOMITUTIPOTEHHBI HAMICHBI

a) IIMaHo0aKTepHUIL;

0) mpoxJIOPO(HHUTOB,




B) 3€JICHBIX OAKTEPHIi;
T) MypIypHBIX OaKTepuii.
8. KapotnHoup! y MpOKapHOT BHINOIHSIOT cleAyomue GpyHKINN:
a) SIBJISIIOTCS BCIIOMOTATEIbHBIMU (DOTOCHHTETHYECKUMH ITMT'MEHTaMH, YYaCTBYIOT B PeakMsAX (POTOTAKCHCA, 3AIIUIIAI0T OT TOKCHYECKUX 3()(EKTOB CHHITIETHOTO KHCIIOPO/Ia;
0) mpUIAIOT OPAHKEBYIO OKPACKY KIETKaM, SIBJITFOTCS BCIIOMOTATENbHBIMH (DOTOCHHTECTUIECKIMH IIMTMEHTaMH, 3aIIUINAI0T OT TOKCHIECKNX 3()(HEeKTOB CHHIIETHOTO KHCIOPOAA;
B) MIPUAAIOT OPAHXKEBYIO OKPACKY KJIETKaM, Y9acTBYIOT B PEAKIUAX (POTOTAKCHCA, 3ALIUIIAIOT OT TOKCHUECKUX 3(PEKTOB CHHITIETHOTO KHCIOPOa;
T) SIBJISIIOTCSL BCIIOMOTATENbHBIMH (DOTOCHHTETUYECKUMHU IIUTMEHTAMH, Y4aCTBYIOT B peakIHsX (POTOTaKCHCa, IPUIAIOT OPAHKEBYIO OKPACKy KIIETKaM.
9. CrexTtp norsoueHus y POTOCHHTETUUECKHUX [TPOKAPHOT CABUHYT B
a) KpacHyIo0 00JIacThb;
0) CHUHIOI0 00J1acTh;
B) 3€JICHYIO 00JIaCTh;
T) )KEJITYIO 00J1acTh.
10. ®oTocuHTETHYECKUI anapaT y NPOKapruoOT COCTOUT U3 CIEIYIOMNX (GYHKIIMOHAIBHBIX KOMIIOHEHTOB
a) CBETOCOOMPAIOLIUX TUT'MEHTOB, POTOXUMHYECKUX PEaKIIMOHHBIX [IEHTPOB, OTOCHHTETHYECKHUX JIICKTPOHTPAHCIIOPTHBIX CHCTEM;
6) MmeMOpaH, CBETOCOOMPAIOIINX IMTMEHTOB, 3JIEKTPOHTPAHCIIOPTHBIX CHCTEM;
B) CBETOCOOMPAIOIINX MMTMEHTOB 1 PEaKIMOHHBIX IIEHTPOB;
r) MeMOpaH, XJI0po(HIUIOB, KAPATHHOHUIOB.
11. Ot™erbTe BepHBIE XapaKTEPUCTHKHU JUIS TPYIIIBI Teno0aKkTepuit
a) CTpOTHe aHA3POOHI;
0) cozepKaT TONBKO 0AKTEPUOXIOPODIILT g;
B) aHOKCHTCHHBIN (DOTOCHHTES;
T') TPaMIIOJIOKUTENNbHAs! KJIETOYHAs! CTCHKA;
1) GOTOINTOABTOTPO(BI;
€) CIIOCOOHBI K a30T(hUKCALIUH.
12. OT™eTbTe BepHbIE XapaKTePUCTHKHU JUI [HaHOOAKTepuil
a) TOJIbKO OKCUTEHHBIHN (hoTOCHHTE3;
0) MOTYT pa3MHOXKaThCs IOYKOBAHHEM;
B) ciio>kHast Mopdosorudeckast mudhepeHInpoBKa;
T') TPaMIIOJIOKUTENNbHAs! KJIETOYHAs! CTCHKA;
1) umerotT pasopsanHslii LITK;
) obsuraTHele a’poOsl;
) CIIOCOOHBI K a30T(QHUKCAIINN.
13. OTmeThTE BepHBIE XapaKTEPUCTUKH JUIsl IPOXJIOPOPHUTOB
a) aHOKCHUT'€HHBII (POTOCHHTES;
0) oTcyTcTBHE XJI0poduiuia b;
B) OHOKJIETOYHEIE,;
T') TPaMIIOJIOKUTENbHAsI KJIETOYHAs! CTCHKA;
1) MEKPOa3pOQHIIHI;
€) CIoCOOHBI K a30T(HHUKCAIIUH.
14. OTMeTbTe BEpHBIC XapaKTEPUCTHKHU JUIsl Iy PITyPHBIX OaKTepuit




a) TPaMOTpHIATENIbHASL KIETOYHAs CTCHKA,;

0) OHOKJICTOYHBIE;

B) MOTYT Pa3MHOaThCsI IOYKOBAaHNEM;

T') aHOKCUTCHHBIN (POTOCHHTE3

1) obnHraTHEIE (POTOIUTOABTOTPOQEL;

) a’poOEr;

) CIOCOOHBI K a30T(UKCAIIHH.

15. OcHOBHBIM MEXaHH3MOM aBTOTPO(GHOH (PUKCAINH YTIEKUCIOTH Y IPOKAPHOT SBIISIOTCS
a) He3aMKHYTHIH aneTun-KoA myTs;

0) BoccranoButenbHbIN L{TK (unkn ApHOHA);

B) BOCCTaHOBHTEIbHBIN NeHTo30(ochaTHbIi myTh (uukn Kanpeuna);

r) 1uki KajgpBrHa, HO IPH YCIIOBHH, YTO YIIIEKUCIOTa — €AMHCTBEHHBIH HCTOYHUK YIIIEpO/a.
16. AHOKCHUTeHHBII (POTOCUHTE3 OCYIIECTBISIOT

a) MypIlypHBIE, 3eJICHBIC U TeIN00AKTEPHUH;

0) mypIypHBIC, IHAHOOAKTEPUH U TIPOXIOPO(HTHL;

B) 3€JICHBIC, TETHO0AKTEPHH U IHAHOOAKTCPHH;

T) Iy pIIypHBIE, 3€JICHBIEC X IPOXJIOPODHTHI.

17. K rpymire HecepHBIX MypIypHBIX OaKTepHii OTHOCAT

a) Rhodospirillum, Rhodobacter;

6) Thiospirillum, Thiocystis;

B) Ectothiorhodospira, Chromatium;

r) Rhodobacter, Thiocapsa.

18. Heuukin4yeckuii myTh NepeHoca 3JEKTPOHOB SIBJISETCS €IMHCTBEHHBIM IS

a) MypPIIypPHBIX U 3€JICHBIX HUTUYATHIX;

0) 3eJeHBIX cepoOaKTepuii U renno0aKkTepuii;

B) LMaHOOaKTepuii U nmpoxiopodur;

T) MypIIyPHBIX U IMaHOOAKTEPHH.

19. B kauecTBe KOHEYHOTO NPOYKTa (POTOCHHTETHYECKOTO TPOIECCa BOCCTAHOBUTEIh 00pa3yercsl B PeakiusIx
a) IUKJIMYECKOTO AJIEKTPOHHOTO TPAHCIIOPTA;

0) HELMKJIYECKOTO AJIEKTPOHHOTO TPAHCIIOPTa;

B) U IMKJINYECKOTO, ¥ HELUKINYECKOTO TPAHCIIOPTa,;

T) Yy pa3HBIX O-pa3HOMY.

20. DK30TreHHBIMH JIOHOPAMH 3JIEKTPOHOB NPU HEIMKIMYECKOM JICKTPOHHOM TPAHCIIOPTE SIBISIFOTCS
a) cyb(huabl, THOCYIb(ATHI, OPraHMYECKUE COETMHEHHUS;

0) coemMHEHUS Cephl K OpraHUYECKHE BEIIECTBA,;

B) OpraHMYeCKUe COCAMHEHNS;

T) Cynb(UIbI, THOCYIb(ATHI.

21. JIse porocuctemsr (I u I1) GyHKIMOHUPYIOT y

a) MMaHoOaKTepuit U MPOXIOPOPHUTOB;

0) mypITypHBIX OaKTepUil U IMAHOOAKTEPHIL;




B) IyPITypHBIX U 3€JICHBIX OaKTEePHii;

T') TeJIM00aKTepUi U TPOXIOpOPUTOB.

22. Y npoKapHoT B KOHCTPYKTHBHOM MeTa00JIM3Me YIIICKHCIIOTa BBIIOJIHSET CIIEIYIOIINEe OCHOBHBIE
byHKIMH:

Tema: ['eHeTHKa MUKPOOPTraHU3MOB.

14. 'enernueckas cucrema OakTepuit

15. Pernkanus 6akrepuanbroii JJTHK

16. [lepeHOC TEHETHYECKOTO MaTeprana y OakTepuii.

16.1. Konusrorauus

16.2. Tparchopmanus

16.3. Tparcaykmus: obmias (Hecrerudraeckas), crenudraeckas, abopTUBHas.
17. 'eHeTHUYeCKast HK3MEHYUBOCTD OaKTEPHIA.

17.1. Myranumn.

17.2. OcHoBHEIE MexXaHU3MBI Koppeknuu aedexros JTHK.

18. ®eHoTUNIMUECKast UI3MEHUYUBOCTH OakTepuil. Jlucconuanusi.

TunoBble KOHTPOJIbHBIC 3a1aHUA U cnocood npoBeacHus Telcymeﬁ arrecranumn

KpnTeplm OICHUBAHHA U IKAJIA OCHUBAHUSA

Temsl pedeparos:

DopMbI B3aMMOOTHOIICHUH OaKTEPHiA.

B3auMooOTHOIIEHNSI MUKPOOPTaHU3MOB C O€CII03BOHOUYHBIMH KHUBOTHBIMH.
B3anmooTHOMmEHNS OaKTepuil ¢ TO3BOHOYHBIMH.

B3anmooTHomeHNsT OaKTepHii C pacTeHUSIMHU.

Kpurepun ouenuBanus pedepara:

WznoxenHoe moHnManue pedepara Kak eJI0CTHOrO aBTOPCKOTO TEKCTa
OTIpeIeNIsIeT KPUTEPUH €ro OLCHKU: HOBU3HA TEKCTa; 000CHOBAaHHOCTH
BBIOOpA MICTOYHHKA; CTETICHb PACKPBITHS CYITHOCTH BOTIPOCA;
coOuroicHHs TPeOOBaHMIA K 0(OPMIICHHUIO.

HoBwu3Ha TekcTa: a) akTyaabHOCTh TEMBI HCCIEIOBaHNUs; 0) HOBU3HA U
CaMOCTOSTEILHOCTh B OCTAHOBKE MPOOJIeMbI, (HOPMYJIHPOBAHHE HOBOTO
aCITIeKTa U3BECTHOM MPOOIeMBI B YCTAHOBICHHH HOBBIX CBS3EH
(MeXTpeaMEeTHBIX, BHYTPUIIPEAMETHBIX, HHTETPAIHOHHBIX ); B) YMEHHE
paboTath ¢ UCCIIeAOBAaHUSMH, KPUTHICCKON JINTEPATYPOH,
CHCTEMATH3MPOBATH U CTPYKTYPUPOBATh MATEPUAIT; T') IBJICHHOCTh
ABTOPCKOH TO3UITUH, CAMOCTOSITETFHOCTh OIIEHOK U CYXKIIEHUH; 1)
CTHJICBOE CIMHCTBO TEKCTA, SAMHCTBO )KAHPOBBIX YEPT.

CreneHb PaCKPBITHsI CYIHOCTH BOIPOCA: ) COOTBETCTBHUE IIJIaHA TEME
pedepata; 6) COOTBETCTBHE COZepKaHUS TeMe U IUTaHy pedepara; B)
MTOJTHOTA W TIIyOMHA 3HAHWI IO TeMe; T) 000CHOBaHHOCTH CITOCOOOB H
METOJIOB Pa0OTHI C MATEPUAIIOM; €) YMEHHE 00001aTh, ACTIaTh BHIBOIEI,
COIOCTABJIATH PA3IUYHBIC TOUYKH 3PCHHS IO OJTHOMY BOIIPOCY
(mpobneme).




O060CHOBaHHOCTH BEIOOpA MICTOYHHUKOB: &) OIICHKA HUCIIOIb30BAaHHOMN
JUTEpaTyphI: IPUBICUCHBI JIM HAaHOO0JIEe H3BECTHBIE PAOOTHI 10 TEME
ucciaen0BaHus (B T.4. )KypHaJIbHbIE ITyOIMKAIIMY ITOCTIECTHHX JIET,
MOCJIC/IHUE CTaTHCTHYECKHE JIJAHHBIE, CBOJIKH, CIIPABKH H T.JI.).
CoOmonenue TpeboBaHuii K 0()OPMIICHHUIO: ) HACKOJIBKO BEPHO
oopMIIEHBI CCHUIKU Ha HCIIOJIBb3YEMYIO JIUTEPATypPy, CITUCOK
JUTEpaTypsl; 0) OIlEHKa 'PaMOTHOCTH U KYJIBTYPbI H3JI0KEHHUS (B T.4.
opdorpaduieckolt, MyHKTYallMOHHOH, CTHIINCTHIECKON KYIBbTYpPHI),
BJIa[ICHIE TEPMUHOJIOTHEH; B) COOMOIeHIE TpeOOBaHHIA K 00BEMY
pedepara.

«OTJIMYHOY» CTaBUTCS, €CJIN BBIITOIHEHBI BCe TPEOOBAHMS K HATMCAHHIO
u 3ammTe pedepara:

o0o3HaueHa npobyeMa 1 000CHOBaHA €€ aKTyalIbHOCTb, CHICNIaH KPaTKU
aHaJIM3 Pa3IMYHBIX TOYEK 3PEHHUS Ha paccMaTpruBaeMyro npoliemy u
JIOTUYHO U3JI0’KeHA COOCTBEHHAs TTO3ULIKS, CHOPMYITHUPOBAHBI BEIBOJIBI,
TeMa PacKphITa MOJHOCTHIO, BBIIEPKaH 00bEM, COOIIOIEHBI TPEOOBaHUS
K BHEUIHEMY 0(OPMJICHUIO, 1aHbl IPABMIIbHBIE OTBETHI HA
JIOTIOJTHUTEJIbHBIE BOIIPOCHI.

«XopouIo» — OCHOBHbIE TpeOOBaHMUs K pedepary U ero 3aiure
BBITIOJTHEHBI, HO TIPU 3TOM JOITyIIEHBI HeIoYETHI. B yacTHOCTH,
MMEIOTCSI HETOYHOCTH B W3JI0KEHUH MaTepHala; OTCYTCTBYET
JIOTWYECKast TOCIIeI0BaTEIbHOCTD B CYXK/ICHHAX; HE BBIIEPKaH 00BEM
pedepara; nmerorcs ymymeHust B 0OpPMIIEHHH; Ha JIOTIOJIHUTEIIbHbIE
BOIIPOCHI ITPH 3aIUTE JaHbl HETIOJIHbIE OTBETHI.

«Y IOBJIETBOPUTENBHO» — UMEIOTCSI CYLIECTBEHHbBIE OTCTYILICHUS OT
TpeboBaHuii k pedepupoBanmio. B yacTHOCTH: TeMa OCBelleHa JIUIIIb
YaCTHUYHO; JOIYIIeHbI (pakTHdIecKne OMMOKN B COAEepKaHIH pedepara
WM TIPY OTBETE Ha JIOTIOJIHUTEIbHBIE BOMPOCKL; BO BPEMSI 3alIUThHI
OTCYTCTBYET BBIBO/I.

«HeynoBneTBopuTebHO» — TeMa pedepara He pacKphITa,
00Hapy>KMBaeTCsl CyIIeCTBEHHOE HEIIOHUMaHue Mpo0IeMbl MM pedepar
HE IPEe/ICTaBIICH.

TecTbl KOJTOKBUYMa:

1. YHUUTOXXEHHE OTPeACIIEHHBIX TPYIII MATOTEHHBIX MUKPOOPTaHU3MOB B OKpYIKaloIIeH cpee:
a) acenrtuka

0) crepunu3anus

B) Ae3UH(EKITUS

T') aHTUCETITHKA

) TIaCTEPH3AITHS

[IpaBuibHO BEIOpaH BapHaHT OTBeTa — 1 Oamn
Tecr u3 30 3amanuid,

20 6aJIoB — «yIOBJIETBOPUTEIILHO

25 6aJIOB — «XOPOIIIOY

30 6anyoB — «OTINIHO»




2. CucteMa MepOTpHSITHH, IPEIYIPEKAAIONINX BHECEHHE MUKPOOPTaHN3MOB U3 OKPY KaIOMIeH Cpe bl
B TKaHU:

a) ae3nHpexuus

0) acenTuka

B) CTEPHIM3ALHA

T') aHTUCENTHKA

1) THHAAIA3AHS

3. [lonHoe yHHYTOXEHUE B 0OBEKTE BCEX MUKPOOPTraHU3MOB:

a) acenrTuka

0) aHTHUCETITHKA

B) CTEPIIIH3ALINS

r) Ae3uH(eKus

) TacTepu3alius

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

a) KUTSTYCHUE

0) aBTOKJIaBHPOBaHHUE

B) MPOKaJTMBAHUE

) GuIbTpoBaHME Yepe3 OaKTepHATBHBIA QUITBTP

) HOHU3HPYIOIIee 00TydeHIe

5. BemiecTBa, HCHOIb3yeMBbIe JIs1 aHTUCETITHKH (BEPHO BCE, KPOME):
a) MepeKuCch BOJOPOaa

6) crupt 96°

B) pacTBOp NepMaHraHarta Kajus

T') CIUPTOBOM pacTBoOp Hoxa

) QHWJIMHOBBIE KPACHUTEIH

6. BemecTBa, ncnosp3yemMsble I Ne3nHEKIH (BEpHO BCE, KPOME):
a) xsopamuH 3%

) crupt 96°

B) cenTabuK

T) KaBEeIHUOH

1) aJTaMUHOJI

7. B meun [lactepa crepuinsyor:

a) HHCTPYMEHTAPHA

0) >KuKHe cpespl

B) OJTHOPA30BBIC MITIPHUIIBI

T) ePEeBA30YHBIA MaTepHal

1) pE3MHOBBIE MEPUATKU

8. HasHaueH#e MUTATEIBHBIX CPEll B MUKPOOHOJOTHUCCKON MPAKTHKE (BEPHO BCE, KPOME):
a) KyJIbTUBUPOBAHNE MHUKPOOPTaHU3MOB

0) onpeneieHne UMMYHOTPaMMBbI




B) M3y4YCHHE OMOXIMHUYIECKUX CBOHCTB MUKPOOPTaHU3MOB

T') COXpaHeHHE MY3eHHBIX KyJIbTyp MUKPOOPTaHH3MOB

) OIIpe/eIeHIe YyBCTBUTEILHOCTH KYJIbTYp K aHTHOMOTHKAM

9. IurtarenbHble Cpeabl ISl KYJIBTHBUPOBAHUS MUKPOOPTaHU3MOB BBIOUPAIOT UCX OIS U3:
a) aHTUTEHHOTO CTPOCHUS

0) haronuzabenpHOCTH

B) uznonorun

) MOpdoIoTHN

Il) BUPYJICHTHOCTH

10. TpeboBanwus, IpeaBIBISIEMbIC K MTUTATEIFHBIM CpeiaM (BEpHO BCE, K P O Me):
a) ONTUMAaIIbHAsI KOHIICHTPALNS BOJOPOIHBIX HOHOB

0) nBer

B) CTEpUIIHLHOCTh

T') HaJIMYHE JIETKOYCBOSIEMBIX BEIIECTB

Il) T30TOHIMYHOCTh

11. Cpensl, npUMeHsSEMBIC IS BBIICTICHAC ONPEICICHHBIX BUIOB MUKPOOPTaHI3MOB:
a) muddepeHnnaTbHO-TUaTHOCTHYCCKUE

0) IJIOTHBIC

B) DJICKTHBHBIC

T) JKUIAKUE

) 00IIeIOCTYITHBIE

3amaHus A1 CaMOCTOSITEIbHOI paboThI:

3amanue 1. Jlaiite pa3BepHyThIe OTBETHI HA CJIEAYIOIINE BOIIPOCHI:

Kakoss! npeziensl quddepeHnmaiyum y npokapuoT?

UYro Takoe NmepeXKUBAIOIINE CTAIUU U IOYEMY OHM MEPEeKUBAIOT?

Uro Takoe ecTeCTBEHHAsI CHCTeMaTHKa?

3amanwme 2. Jlaiite pa3BepHyTHIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:

Wmeercst u mpsiMasi CBSI3b MEXK/Ly YHCIIOM MYTAallUii U BpeMeHeM?

PaBHO3HAYHBI JIM NOHSTHS (PUIOTEHUH U DBOJIIOLHN?

MOHO JIM IOCTPOUTH BCEOOBEMITIOITYIO KITACCH(MKAIMIO 110 OJTHOMY IPH3HAKY?

3ananue 3. Jlaiite pa3BepHYThIE OTBETHI HA CIEAYIOIINE BOIPOCHI:

C KaKMMH NpU3HAKAMH KOPPEJIUPYET pHOOCOMaIIbHBIN anmapat?

Kakne opraHu3Mbl OTHOCSTCS K TPOTE00AKTEPHIM?

MoryT 11 IpOTe00aKTEPHUH TTOJIHOCTBIO 00ECIIEYUTh IECTPYKIMOHHYIO BETBb YTJIEPOJHOTO IUKIa?
3ananue 4. Jlaiite pa3BepHyThI€ OTBETHI HA CIEAYIOIINE BOIPOCHI:

Kak pacripenensiorcst xapakTepHble GYHKINH IO QrutoreHeTHIeckoMy apeBy? Hampumep,
azoTdukcanus, TepMOPWIHS, aBTOTPOPHS, aHAPPOOHO03, TUAPOTEHOTPO DS ?

INoueMy 1aHOOGAKTEPUH COCTABUIIN OTCIIBHYIO BETBb, & HE PACIIPEAEIIMIINCH 110 BETBSIM KakK IpyTHE
dhoToTpod1?

Tewma packpsiTa ¢ ONOPOH Ha COOTBETCTBYIOIINE MOHATUS U
TEOPETHYECCKHE TIOJOKEHNUS, (PAKTHI M IPUMEPHI B TIOJTHOM 00beMe
00OCHOBBIBAIOT BBIBOIBI — OTJIMYHO

ApryMeHTaIus Ha TEOPETUIECKOM YPOBHE HETIOIHAS, CMBICT psja
KITIOUEBBIX TIOHATHN HE O0BSICHEH, JAOIyIeHa (paKkTHIecKas omuroKa, He
MpUBEALIAs K CYIIECTBEHHOMY UCKaXKEHUIO CMBICIIA — XOPOILIO
TepMHHONIOrMYECKUI annapaT HEMOCPEICTBEHHO HE CBSI3aH C
pacKpbIBa€MOM TEMOH, NOMYIICHBI (PAKTUIECKHE U JIOTHYSCKUE OIIUOKH,
CBUJIETENILCTBYIOUINE O HEIIOHUMAHUU TEMBI — yI0BJIETBOPUTEILHO
PaboTa He BBITIOJTHEHA — HEYAOBJICTBOPUTEIHHO




Kak xoppenupyet Mop¢oorust ¢ Xumudeckor pyHKuneH y 6akrepuii?
3amanwme 5. Jlaiite pa3BepHyTHIE OTBETHI HA CIIEAYIOIIHE BOIIPOCHL:
Mo>HO 11 paccMaTpuBaTh TeHOM OaKTepHii Kak MO3anKy CBOWCTB WIIH e KakK psij
MIOCJIE/I0BATENBHBIX IPHOOPETCHUH, 1 KAKUM 00pa30M MOTJIH TaKHe pactpe/ieCHUs] BOSHUKHYTh?
[Ipencrasnsier i 6ropazHOOOpa3ue GAKTEpHid YIIOPSIOYEHHOE MHOXKECTBO MM )K€ cucTemMy?
3ananue 6. [laiite pa3BepHyTHIE OTBETHI HA CIJIETYIOLINE BOIPOCHI:
B kakux ciydasix, onuceiBas 0aKTEpHANBHYIO KYJIbTYPY, MOXHO OTPaHHIUTHCS aHAIU30M KIIETKH, a B

KaKHux — HOHyJ’IHHI/II/I?

YTo MO/DKHO MPUCYTCTBOBATH B CPEJIe, YTOOBI KYJIbTypa pocia?
Uro sBisieTcs MepBOCTENIEHHBIM VISl TOHUMAaHHUsI 1eATEIbHOCTH MUKPOOPTAaHU3MOB B HX CPeJie

06I/ITaHI/IiI, a yTo BTOpOCTeHeHHLIM?

JlabopatopHas paboTa:

1. TlpuroToBuTh NpenapaThl GUKCUPOBAHHBIX OKPAILICHHBIX KJIETOK U3 MSICHOTO U MyYHOT'O HACTOEB,
JPOOKEBBIX TPHOOB. [IpOCMOTpETs MPUTOTOBIEHHBIE PEMapaThl, MOJIb3YsACh 00bekTHBOM MU -90 1
3apHCcoBaTh, 0OpaTUB BHUMaHUE Ha ()OPMY M B3aMHOE PacIlOI0KEHHE KICTOK.
2. IIpocMOTpeTh pa3audHbIC TUITBI KOJIOHUH aKTHHOMHIETOB. Pe3ynbraTel HaOmoneHni opopMuUThB

BHUIE TaOIUIIBL:

MOP®OJIOT' M KOJIOHUI AKTUHOMMIIETOB HA KAA

Konounus Pazmep | IMoBepx LBer Munenus Beinenenue Pucynox
HOCTh MUTMEHTa B | KOJOHHUH
BO3JYIIIHOTO | cyOCTpaTHOro | cpemy
1.
2.
3.

[Tpenapats! cenanbl BEPHO, pUCYHKH 0(OPMIICHBI IIPaBUIbHO, TaOIHIA
3aII0JHEHA OTHOCTBIO — OTIMYHO

[Tpenapatsl cenanbl HeE COBCEM BEPHO, PUCYHKU HETOYHBIE, Tabnuna
3aII0JJHEHA HE COBCEM BEPHO — XOPOLIO

IIpu npuUroTOBICHNH NpENapaToB JOMYyIIEHBI OIIMOKH, PUCYHKH
C/IeNaHbl ¢ OUIMOKaMU, IIPH 3aII0JHEHUN TaOJIHIIbI JAOMYICHBI OIIMOKH —
YAOBIETBOPUTEIHHO

[Tpenapatsl He clieNaHbl, PUCYHKH HE C/IEJIaHbl, TaOIUIIa He 3aIll0JTHeHa —
HEYJOBIETBOPUTEIHHO

5.2. Ol[eHO‘lHLle MaTtepuajbl AJd MPOBEACHUSA npomemyToqnoi'l aTrecranum

BOHI)OCI)I AJIA MOATOTOBKH K 3K3aMEHY:

SouhkhwdE

HcTopus BOSHUKHOBEHUSI MUKPOOHOJIOTHH B BUpycojorun. 3HadeHue padot [lactepa, Koxa, beitepunka, Kiroitsepa.
HWcTopus pa3BUTHS OTEYECTBEHHON MUKPOOHOIIOTHH W BUPYCOJIOTHH.
OCHOBHBIE HalpaBJICHUS] PA3BUTHSI COBPEMEHHOI MUKPOOHOJIOTHH.

ITonoxxeHre MUKPOOPTaHU3MOB B CUCTEME KHBBIX CYLIECTB. [IpokapuOTHBIE U DYKapUOTHBIE MUKPOOPTAaHU3MBIL, UX OCHOBHBIE PA3JINyUsl.
[IprHIMIBI cCUCTEMATHKY U KiTaccu(UKanuy OakTepuil.
0O030p CyIIECTBYIOMINX CHCTEM MHUKPOOPTaHU3MOB, CXOJICTBO U PA3JIMYMs B IIOIX0/aX.




~

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.

Crupoxertsl. bakrepun, oopazytomue Gpysipsl. [loukyromuecs n/nmm odpasyromue npuaatku dakrepun. CKonp3smue OakTeprui, He00pa3yIoIKe T0J0BIX TEI.
MuxkcobakTepH.

I'pamoTpunatensHble a3poOHBIe (MUKPOadpOdMIIbHBIE) TATOYKN U KOKH. DaKynbTaTHBHO-aHapOOHbBIE TPaMOTpHUIIATENIbHBIE TaIOUKH.

Puxkercun n XnaMuanu.

I'paMmionoxuTeNbHBIE KOKKU. DHAOCTIOPOOOpa3yOIHe NATOYKU U KOKKH. [IpaBuibHbIe, HeCopooOpa3yIoIine rpamMIoI0KUTeIbHbIE MaJOUKH.
AXTHHOMUIIETH 1 MUKOOAKTEPHH.

Mukonna3smsl.

Apxebakrepun.

[TpoucxosxaeHUe U My TH BOIIOLIHA MHUKPOOPTaHU3MOB.

dopma u pazmMepbl MUKPOOPTaHU3MOB.

CtpoeHre 1 XUMHYECKHH COCTaB KJIETOYHOI CTEHKH IPaMIIONIOKUTENbHBIX U TPAMOTPULIATENBHBIX OakTepuid, ee GpyHKImu. CheporaacTsl, nporomiacTsl, L-hopmbr
OaKTepwid.

CtpoeHre 1 XUMHYECKHH COCTaB MOBEPXHOCTHBIX CTPYKTYP OaKTepHaIbHON KJICTKH: KaICyJIbl, CITM3UCTHIC YEXJIbl, )KI'YTHKH, BOPCHHKHU, PECHIYKH.
CTtpocHHE ¥ XMMUYCCKHI COCTaB IUTOIIA3MAaTHUCCKOM MEMOpaHbl OaKTepHATbHON KICTKH, ¢ (DYHKIIUH.

[{uromnasMa 1 OpraHenibl, XUMHYECKAH COCTaB U (PyHKIIHH.

BxirodeHus: MPOKAPUOTHOH KIIETKH, UX XUMHUUECKUM COCTAB U 3HAUEHUE.

Mopdonorngeckas nuddepeHnnpoBKa B MUpe NpokapuoT. HekynsruBupyemslie GopMbl OakTepuii.

Cnopoobpa3oBaHue 1 3HAOCTIOPHI.

MexaHU3MBbI TIHTaHUSI MUKPOOPTaHU3MOB.

Cnoco6s! nmutanus. [IorpeOHOCTE MUKPOOPTraHN3MOB B MaKpO- ¥ MUKPO3JIEMEHTAX.

OO0mas xapakrepucTrka Merabosn3mMa rnpokapuoT. @epMeHThl OakTepuil.

Du3HoIOrHs MPOKAPUOT: KOHCTPYKTUBHBIM OOMEH.

Du3HoIOrKs MPOKAPUOT: OCOOCHHOCTH IHEPTETHUECKOT0 0OMEHa OaKTepH.

Du3NO0IOTHS POKAPUOT: MEXAHU3MBI CAMOPETYJISAIHH.

Poct 1 pazmHOXeHHE OaKTepuii.

OCHOBHBIE TUITBI MUTATENBHBIX CPEJl, UCIOIb3YEMBIX I KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

CriocoObl KyIbTUBHPOBAHUS MUKPOOPTaHU3MOB. OCOOCHHOCTH POCTa MOMYJISIINN OAKTePHIA.

Ocobennocty renoma daxrepuil. Tunsl permkanun JJHK npokapuor. Perynsiuuns BelpakeHHs: TeHeTHYECKOH nHpopManu.

®opmbl 0OMEHA TeHETHUECKUM MaTepHaIoM y OakTepuii. I3MeHUnBOCTb OakTepuil.

[Tnazmuasl. Knaccudukanys u 3HaueHue.

Pacnipoctpanenne MUKpoOpraHn3MoB B Ouocdepe, UX posb B 00ecrieueHNH TMHAMIUECKOT0 paBHOBeCHs Onoc(ephl. Y4acTHe MUKPOOPTraHN3MOB B KDYTOBOPOTax BEIIECTB
B IIPUPOJE.

Muxkpoiiopa MouBsl.

Muxpoditopa BOJIBI.

Muxpoduiopa Bo3myxa.

@opMBbl B3aMMOOTHOLIEHHH OaKTepHii: KOHKYPEHIHS, CHHTPO(US, aHTarOHU3M, NTapa3UTH3M U XUIIHHIECTBO.

B3anmooTtHOmEeHNs: OaKTepHii ¢ 6€CII03BOHOYHBIMHA KUBOTHBIMU.

Muxpogopa M03BOHOYHBIX KHUBOTHBIX U YEJIOBEKA.

BzaunmoneiicTBre 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 U3YUICHUS, MEXaHU3MBI JICHCTBYSA, 3HAUCHUE, MHKPOOPTaHN3MBI-TIPOYLICHTHI.

®r3M0I0rNYECcK aKTUBHBIE BELIECTBA, MPOAYLIHPYEMbIe OAKTEPHUSIMU.

[MTarorenHocTh 6akTepuii. DaKTOPHI MATOrCHHOCTH.

Cy6crpatHoe dochopunupoBanue. OOIas xapaKTepucTHKa IpoleccoB OpoxeHus. [1yTn cOpaxxuBaHus yriieBOJIOB.

I'omodepmeHTaTHBHOE MOJIOYHOKHCIIOE OpOskeHHe. XapaKTepUCTHKA OAKTEPHiA, BBI3BIBAIOIINX JaHHBIA MPOIIECC.

CnuproBoe 6poskeHne. MUKpOOpraHn3Mbl, BBI3BIBAIOLIHE aHHBIH MPOIECC, UX 3HAYEHHE.

[IpornmoHoBOKHCIIOE OPOKEHHE, XapPAaKTEPUCTHKAa MUKPOOPTaHU3MOB, BBI3BIBAIOINX JIAaHHBIN IPOIIECC.

MacnsHokucoe OpokeHHe. XapaKTepHCTHKa MUKPOOPTaHI3MOB, €TO BBI3BIBAIOILINX.

AJNbTepHATHBHBIC IyTH COPAXXUBAHUS YTIIEBOIOB.

Twurs! )Xn3HU, OCHOBaHHBIC HA GoTodochopunmupoBanud. [INTMEHTH (OTOCHHTE3UPYIOMNX MPOKapruoT. CTPYyKTypHas OpraHu3aiys (OTOCHHTETHIECKOTO anmapaTa
MIPOKAPHOT.

[Tyt ncnionpzoBanust CO2 GOTOCHHTE3UPYIOIINMH HPOKAPHOTAMH.

I'pynmsl (OTOCHHTEZUPYIOMIMX MPOKAPHOT, HX PACHIPOCTPAHEHHE B IPUPOJIE.

3erneHble OaKTEepHH.

uanobaxrepuu.

lanoGaxrepun.

MonekyJsIpHBIH KHCIOPOA KaK (pakTop SBOJIONNH MPoKapHoT. Tokcuueckue 3 QeKTs! ero NpON3BOTHBIX U MEXaHU3MBI 3aIIUThI IPOKAPHOTHBIX KJIETOK.

Tyl )KN3HU, OCHOBaHHBIC HA OKUCIUTEIHFHOM (pocoprmrpoBaHui. MexaHU3M OKHCICHHUs] OpraHMIeCKUX COeIMHEHHH B mporiecce a3podHoro apixanus. L{TK n
TIIMOKCHIIaTHBIH UK. OCOOEHHOCTH JIBIXaTEeNbHBIX ENeH POKAPHOT.

CynbdaTtHoe apIxaHne. XapakTepucTHKa OaKTepHid, BEI3BIBAIONINX JaHHBIN ITPOIIECC, UX POJIb B TIPHPOJIE.

HurparHoe npixanue u geHuTpHUKanns. MUKpOOpPTaHU3MBI, BOCCTAHABJINBAIOIIUE HUTPATHI.

Kap6oHnartHoe npixanue. MetaHooOpa3syoliye GakTepuu.

Vcnonp30BaHne MUKPOOPTaHU3MaMH COETUHEHUIT Cephl U XkKelle3a B KaueCTBe JOHOpa 3MeKTpoHa. CepHbIe U jKene300aKTepHH.

Hurtpudukaums 1 MUKpOOPTaHU3MBI, BHI3bIBAIOIIUE JaHHBIH Mpoliecc. 3HaYSHUE UX B IPUPOJIE.

OxucIieHHe MOJICKYJIIPHOTO Boopoaa. O0Ias XxapakTepUCTHKa BOIOPOAHBIX OakTepuii. KapOokcHm00aKTepruu U UCIIOIb30BaHHE B KAUYECTBE JOHOPA 3JICKTPOHOB OKUCH
yriepoza.

Pa3znojxeHne MUKpoOpraHu3MaMu a30TOCOAEPKALINX OPTaHMIECKUX COSTNHEHHUH.

XapakTep 3aBUCUMOCTH POCTa MUKPOOPTaHU3MOB OT aOHMOTHYECKHUX (haKTOPOB.

TunoBbie KOHTPOJIbHbIE 33JaHUA M CIIOCO0 MPOBeAeHUS IPOMEKYTOUHOM

IInanupyemblii 06pa3oBaTebLHBIH aTTecTanun Kpurtepuu oueHuBanus U mKaJjaa

pesyJjabTar (KOMHeTeHHl/lﬂ, mmmcaTop) OICHUBAHUA

(2-3 npumepa 3aoanuii)

OIIK 1.3: Mcronb3yeT Ga3oBble 3HAHUS Tecrtsrl: ITpaBuabHO BBIOpaH BapuaHT oTBeTa — 1 Oain

0OTaHUKH, 300JI0THH, MUKPOOUOJIOTHH,
9KOJIOTUM U ITOYBOBEJICHUS B
npodeccHoOHATLHOM e TEbHOCTH ocobeii

1. Cramnokokkn — mop¢osornueckas popma OakTepHid, Tpyu KOTOPOI Tect u3 40 3amannit
a) JeJIeHHE KJIETOK IPOUCXOMT B TPEX B3aMMHO IEPIIECHANKYJIISIPHBIX
IUIOCKOCTSIX ¢ 00pa3oBaHMEM IAKeTOB (TIOKOB) U3 8 M OOJIBIIETO Yncia

6) JACJICHUC KJICTOK MPOUCXOAUT B ABYX B3aMMHO INECPIICHAUKYJIAPHBIX




TUIOCKOCTSIX C 00pa3oBaHUEM TETPa

B) JICNICHNE KIIETOK IIPOUCXOIUT B HECKOIBKHX INIOCKOCTAX C 00pa3oBaHNEM
00BEMHBIX HEMPABWIBHOHN (HOPMBI CKOTUICHHUI

T) JeJeHHUE KJICTOK IPOUCXOANT B OJHOM INIOCKOCTH ¢ 00pa3oBaHHEM
LIETIOYEK Pa3INIHOMN JUTHHBI

2. Tonpko y GakTepHid, SIBISIONUINXCS HOCUTEISIMA F-Tma3Mu, oOHapy KeHbI
a) KTYTHKA

0) pumOpun

B) OHOPHBIE IIWJIH

') PECHUYKH

5. Me3ocoMsbl 00pa3yloTcs B pe3yiIbTaTe AeSTeNIbHOCTH

a) HUTOIUIa3MaTHYECKOH MeMOpPaHBbI

0) mepuIIa3MaTUueckoro MpoCTpaHCTBa

B) IIUTOIIIA3MBbI

T') KJIETOYHOW CTEHKHU

3. B nuronna3me 0akTepraIbHON KIETKH OTCYTCTBYIOT

a) pubOCOMBI, SHAOIIa3MAaTHIECKUI PETHUKYITyM

0) TU30COMBI, KapOOKCHCOMBI

B) MUKpPOTPYOOUKH, ABIKCHIE

T') ABM)KEHHE, SH/IOTIA3MaTHIECKUI PETHKYITyM

4. BriroueHHsAIME OaKTepHaIbHOM KIIETKH MPUHSTO Ha3bIBATh

a) 3amacHbIe MUTATEIbHBIC BEIIECTBA, XJIOPOCOMBI, KAPOOKCHCOMBI

0) IPOIyKTHI KJIIETOYHOTO MeTabosim3Ma, MeMOpaHHbIE CTPYKTYPBI CO
crenn(puIecKUMHU QyHKITUSIMH

B) XJIOPOCOMBI, Ta30BBIE BAKYOJIH, IIHAHO(DHUIIMHOBEIE 3epHA

I') OTJIOXKEHUSI CePbI, IPaHyJIe3bl, JIUMUAHbIC U NONH(POChaTHBIE TPAHYJIBI
5. K nokosimumcs popmam mopdonornueckn audepeHIInpoBaHHBIX KIETOK
MIPOKAPHOT OTHOCAT

a) SHIOCTIOPHI, IK30CTIOPHI, IIUCTHI, TOPMOTOHHH,

0) 9HI0CIIOPBI, IK30CHOPbI, TETEPOLUCTHI, OAKTEPOUIBI

B) 9H/IOCHOPBI, IK30CHOPHI, IIUCTbI, AKHHETHI

T') BHAOCIIOPHI, aKUHETHI, LIUCTHI, TETEPOLUCTHI

6. KopTrekc cropbl cOCTOUT 13

a) MENTHAOTTUKAHA C MaJIBIM KOJMYECTBOM ITOIIEPEUHBIX CITMBOK

0) KepaTHHOIIOTI0OHOTO Oenka

B) JINIIONIPOTEHUHA

T') IENTHAOTINKAHA C OOIBIINM KOJIMIECTBOM MOTIEPEYHBIX CIIMBOK

7. B coctaB 60KOBBIX TETPANENTHIOB MOJICKYJ NENTHIOTTIHKAHA Y
IpaMOTPHLATENbHBIX OAKTEPHI BXOAAT

a) D-amuHOKMCIOTHI, N-alleTUITTIOKO3aMUH




0) TMaMUHONMMENTMHOBAS K-Ta, D-aMUHOKHCIIOTHI

B) IMaMHUHONIMMEINHOBAA K-Ta, L- 1 D-aMHHOKHCIOTHI

r) N-aneTHIrIIoK03aMyH, THAMHHOITUMEIHHOBAs K-Ta

8. ITy40oK XKTyTHKOB Ha OZHOM KOHIIE KJIETKH HMEIOT

a) MIEPUTPUXH

0) modoTtpuxu

B) aMpUTpUXH

T') MOHOTPHUXHU

9. Hutb xryTHka y 6aktepuii nocTpoeHa us oenka

a) MWIMHA

0) dmaremnHa

B) MHO3UHA

T') aKTHHA

10. B mummumax MeMOpaH y apxeit

a) OTCYTCTBYIOT 3(HPHI TIIHIIEPUHA U )KUPHBIX KUCIIOT

0) mpHUCYTCTBYIOT 3(pUPBI TIIMIEPHUHA U KUPHBIX KHCIIOT

B) OTCYTCTBYIOT HEUTPAJIbHBIE N30TIPEHOUIHBIE YTIIEBOIOPOIbI
T') IPUCYTCTBYIOT 3(HPHI COPOUTOIIA U BHICOKOMOJIEKYJISIPHBIX CIIUTPTOB

JlaiiTe OTBETHI Ha BOTIPOCHI: Tema packpsbITa ¢ O1opoit Ha

1. B xakuX ciy4asx, ONHChIBas OAKTEPUAIBHYIO KYJIbTYPY, MOXXHO COOTBETCTBYIOIHE MOHATHUS U TCOPETUUCCKUE
OTPaHMYHTHCS aHATM30M KIIETKH, a B KAKUX — OMYJISALHU? HOJIOXKEHHS, (DAKTHI ¥ IPHMEPHI B IOJTHOM

2. YTo nOmKHO MPUCYTCTBOBATH B Cpelle, YTOOBI KYIbTypa pocia? 00BemMe 000CHOBBIBAIOT BEIBOIBI — 35-40

3. Yro siBIseTCS IEPBOCTEIIEHHBIM JUIsl IOHHUMAaHUS ACSATEIbHOCTH Oanios

MHKPOOPIaHM3MOB B UX CPeie OOUTAHMS, @ YTO BTOPOCTEIICHHBIM? AprymeHTanusi Ha TEOPETHIECKOM ypOBHE

HETIOJIHAS, CMBICT Psijia KJIFOUEBbIX TOHITHI HE
00BSICHEH, JTOIyTIeHa (haKTHIecKas OIIHOKa,
HE MPHUBE/IIAs K CYIIECTBEHHOMY UCKaXKESHUIO
cMbicia — 20-34 6aiuioB

TepMuHONOrHYecKkuit anmnapar
HETOCPEACTBEHHO HE CBSA3aH C PACKPhIBAEMOM
TEMOW, TOMYIIEHBI (PaKTHYECKUE U JIOTHICCKUE
OIIUOKH, CBUICTSILCTBYIOIIHE O
HENOHUMAaHUU TeMbl — 1-19 GaiutoB

OtBert oTcyTcTBYeT — 0 HansoB




IMPUJIOKEHHUE 2

8. METOANYECKHUE MATEPHAJIbBI JUIS1 OBYYAIOLIUXCS IO OCBOEHUIO JUCIUITJINHBI

METOJUYECKUE YKA3AHUSA K BBIINIOJIHEHUIO JIABOPATOPHBIX PABOT

OcBoenue Kypca « MUKpOOHOJIOTHS» ITPEyCMaTPUBAET BHINIOJIHEHUE J1a00PATOPHBIX PadoT.

Ha naGopaTopHBIX  3aHATHSAX  CTYACHTHl 3HAKOMATCS C  HEKOTOPBIMH  MOP(OJIOrHYSCKHUMH,
(PU3NOTIOTHYECKUMH U KYJNBTYpaIbHBIMH OCOOEHHOCTSIMH MHUKPOOpraHu3MoB. OCHOBHBIE 3aJadd J1a0OpPaTOPHOTO
MIPaKTHKyMa:

- IOTIOJTHUTD 3HAHUS CTYJICHTOB 110 TEOPETHYECKOH YacTh Kypca « MHKpOOHOIOTHs»;

- IPUOOPECTH OTBIT HAOIIOACHHS, HACHTH(UKALNY, KiIaccu(UKayu OMOIOTHYECKHX 00BEKTOB;

- OCBOWUTb METOJHMKH TPWXU3HEHHOTO HAOMIONEHMs, (QUKCAlMM, ONUCAHUS M KYJIbTUBHPOBAHMS
MHUKpPOOPTaHU3MOB;

- OBJIQJIETh METOJJaMU CBETOBOW MMMEPCHOHHONW MUKPOCKOIIHH.

BrinonHenue 1abopaTopHBIX paboT ABIISETCS 00513aTEIBHBIM.

PesynbraThl uccienoBaHus 00s3aTENbHO 3allMCHIBAIOTCS B TETpaib Ul JabopaTOpHBIX padoT, KoTopas
SBJISCTCS TOKYMEHTOM, MO3BOJIIOIIMM KOHTPOIUPOBAThH MPABUIIBHOCTD MOTYyYCHHBIX JTaHHBIX. 3alliCh HEOOXOAUMO
BECTH aKKypaTHO, YETKO B CJIEIYIOIIEM IOPsIIKe:

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

2. OOBEKT UCCIETOBAHN.

3. YcnoBus npoBeeHNS ONbITA.

4. OCHOBHOM NMPUHLIMIT UCIIOJIB3YEeMOr0 METOJa AaHATU3A.

5. Ilomy4ueHHBIE pe3yIbTaTHI.

Kaxnas naboparopHas paboTa JI0KHA 3aKaHUUBATHCSI COOCTBCHHBIMU HAOIFOICHUSIMUA U BHIBOJIAMH,
3allMCaHHbBIMU B TETpAIH.

3AHSATHE 1. IIpurorosijieHne NPU:KM3HEHHBIX NPeNapaToB MHKPOOPTraHU3MOB

COAEPXAHUE

1. TIpaBuna paboThI IPH BHINOJHEHHH MUKPOOHOJIOTMYECKOTO MPAKTHKYMA.

2. IlpuroToBieHUe IpeTapaToB )KUBBIX MHKPOOPTaHN3MOB.

3. MukpocKkonus B CBETJIOM TIOJIE.

3AJIAHIA

1. IlpuroroBuTts mpenaparsl "pa3naBieHHas Kamii" U "BUcA4as Karmuil' M3 KallyCTHOIO M OTYPEYHOTo
paccoJioB, HacTOs YaifHOTo Tpuda, MICHOTO HACTOs, 3yOHOro HaNETa.

2. TIpocMoTpeTh M 3apHCOBaTh HPUTOTOBJIEHHBIE mpenapaThl. OTMETUTh (OPMY U COYETAHUE KIIETOK,
XapakTep ABMKECHHUS Y HOJBIKHBIX MUKPOOPTaHU3MOB.

MATEPHAIJIBI 1 OBOPYAOBAHME: xamycTHBIi U OTypedHbIil paccoi, HacTOM JaifHoro rpuda, MsCHOI
HACTOH y MUKPOCKOI ¥ OCBETUTEIIb, IPEJIMETHBIE U TIOKPOBHBIE CTEKIIA, CTEKIIA C YTIIIyOJIeHneM, OakTeproIoruuecKas
MeTJIsI, KarelnbHHUIA C BOAOH, pUIbTpoBajbHAs Oymara, MapiieBble caj(eTku, NUIeTKa Ta3Hasi, Ba3esIuH, CIUPTOBKa,
CHMYKH, 1e3NH(DHUIMPYIOMHT pacTBOP.

METOAMYECKUE YKA3AHUA

1. IIpaBusia paGoOTHI IPH BBINOIHEHUH MUKPOOHNOIOTUIECKOT0 IPAKTHKYMa

Mukpobuonorudeckas 1aboparopus 000pyoBaHa J1a0OPaTOPHEIMU CTOJaMH, KOTOPBIE UMEIOT TOABOJKY
JIEKTPOIHEPTHH K KaXKJOMY paboueMy MecTy. 3a KaXIbIM CTYJCHTOM B JIA0OPAaTOPHH 3aKPEILIIETCs MOCTOSHHOE
pabouee mecto. Ha pabodem Mecte He M0mKHO OBITH HuYero junrHero. Ha HéM yctanaBimBaeTrcst 000pynoBaHue,
KoTOpoe TpebyeTrcs MOYTH Ha KaKIOM 3aHATHH. OTO MHKPOCKOI, OCBETHTENb, Ha0Op Kpacurenei,
0aKTEepHOIIOTHYECKNE TIETIN W Wb, MIIATeNH, ITUIEeTKH TPalynpOBaHHBIE U TTIa3HBIE, IIPEIMETHBIC U OKPOBHEIC
cTEKIIa, BAHHOYKH JUUISI OKPACKH MPETapaToB, KaleIbHUIA ¢ BOJIOW, KapaHJaIlIX 10 CTEKITy, pUIbTpoBaIbHAs Oymara,
BaTa, MapJeBble cal(eTKH, CIUPTOBKA, CITUYKH.

PaboraTs B MHKpOOHOJIOTHUYECKOH J1a0OpAaTOPUM pa3periacTcsi TONbKO B XajlaraX, HE pa3peliaeTcs ecTb,
KYPHTh U TIHTb.

B xome paboThl ¢ KymbTypaMn MHUKPOOPTaHU3MOB OaKTEpHOJOTHYECKUE METIS M UIJIB 00€33apaKuBArOT
MpOKaNMBaHHEM B IUIAMEHHM CIHPTOBKHA. B ciy4ae momagaHWs WCCIIEAyeMOro MaTepuala WIH KyJIbTYpBI
MHKPOOpTraHu3Ma Ha PyKH, CTOJ, XalaT Heo0X0ANMMO HEMEICHHO Pom3BecTH Ae3nHpekimo. Ha Bcex mpobupkax u
gamrkax 00s3aTeNbpHO MUIIETCS] Ha3BaHNE MUKPOOPTaHU3Ma, JaTa ero MmoceBa, GaMHiIHs CTy/IeHTa, 1 HOMEpP TPYIIIIHL.
IMocyny ¢ KyabpTypaMu MHKPOOPTaHU3MOB, ITOJUIEKAITIMHE BHIOPACHIBAHUIO, CIEAyeT MPOKHUIIATUTD WM 3aJUTh Ha
CYTKH JIe3UH(HUIMPYIOMINM paCTBOPOM, TTOCIIE YETO MUKPOOPTaHM3MbI BBIOPACKHIBAIOT | ITOCY Iy MOtOT. HeakkypatHoe
oOparieHue ¢ KyJabTypaMu MUKPOOPTaHW3MOB PUBOANT K BOSHUKHOBEHHIO OAKTEpUaIbHOTO a3pO30JIsl.

[ocne okoH4aHus 3aHATHS pabodee MECTO Ne3MH(HIMPYETCs pacTBOpPaMH JH30J1a, XJopaMuHa win 70%
pPacTBOPOM 3TWJIOBOTO cIUpTa. Vcrmons30BaHHbIE B paboTe NMpeAMETHl IOMELIAIOTCS B COCY/ C Ae3NH(UIUpYIOmIei
xuaxocTbio (1% pactBop xnopamuna, 3% pactBop (eHona). Merajuinueckue MpeaMeThl IPOXKUTAIOT B INIAMEHU
CIUPTOBKH, MOIOT C MBUIOM PYKH.




11. IIpuroroBiI€eHUE IIPEAPATOB KUBBIX OAKTEPHI

IIpenapar «pa3maBneHHas Kamis». Ha mpeaMeTHOE CTEKJIO HAaHOCAT KaIUTlo BOIBI M NOMEIIAIOT B HEE
HEOOMBIIOE KOJIMYECTBO KYJBTYPHl MHKPOOPTaHH3MOB, DPa3MEIIMBAIOT M IOKPHIBAIOT IOKPOBHBIM CTEKJIOM.
KynbTypy, BEIpameHHyo Ha IUIOTHOH MUTATEIHHOM cpelie, IEPEHOCST B KaIUTIO BOABI OaKTEPHOIOTHUECKON METIEH,
a KyJIbTYpY, BBIPALLICHHYIO B JKUAKOU Cpelie - CTEpUIbHOM NMUIETKOW. B 3TOM ciyyae Kamio BOJbl Ha MPEAMETHOE
CTEKJIO MO>KHO HE HAHOCHTb.

Karuist gomkHa OBITH HEOOJBLION, YTOOBI XKMIKOCTh HE BBICTYIAja 3a Kpas IIOKPOBHOTO CTekia. B
MIPOTUBHOM CiTy4yae U30BITOK XKHUIKOCTH HEOOXOIUMO YAAIUTH (DUIbTPOBAILHOM Oymaroii.

[penapar «Bucsgas kams». Kamio cycrneH3un MUKpOOPTaHU3MOB TETJIEH WM OOBIYHBIM MEPOM HAHOCST
Ha IIOKPOBHOE CTEKJIO, KOTOPOE MOBOPAYMBAIOT Karljleld BHU3 U IOMELIAIOT €0 Ha MPEJMETHOE CTEKIIO C yriTyOeHHeM
B nenrtpe. Kamist nomkka cBOOOIHO BUCETh, HE Kacasch KpaeB M JHa yrinyOnenus. Kpas JqyHKH mpeaBapHTEbHO
CMa3bIBAIOTCS Ba3EINHOM.

[Ipenapatsl )HBBIX KJIETOK PaCCMaTPHBAIOT C «CYyXUMH CHCTEMaMI» MUKPOCKOTIA.

II1. YcranoBka ceera no Kénepy

Xopommue pe3yabTaTsl Ipu padboTe ¢ MUKPOCKOIIOM MOTYT OBITh IOJTyYEHBI IPH YCIOBHU MPAaBHIHHOTO
OCBEIIEHHS 00BEKTA, JYUIIHH crIoco0 OCBELIEHNsI OCHOBaH Ha cucteme Kénepa.

YCcTaHOBKY CBETa BBIIIOJIHSIOT B CIEAYIOIIEH MTOCIE0BaTEIbHOCTH:

1. YcraHaBnMBalOT MHUKPOCKON M OCBETHUTEIbh Ha KPECTOBMHY. Ha mpeaMeTHbIH CTOIMK MOMENaroT
mpenapar. YcTaHaBIMBaOT 00bekTHB 8X. [logHmMmaroT KoHAEHCOp BBEepX A0 ymopa. OTKPHIBAIOT IOTHOCTBHIO
mradparmy KoHAeHcopa. OTonBuraror MaTtoBoe crekno. CTaBAT MIIOCKOe, 3epKalio. 3akphlBaloT auadparmy
OCBETHTEIIS,, OCTABHUB TOJILKO HEOOJBIIIOE OTBEPCTHE.

2. Bxrouarot ocBetutess. I1onb3ysick peocTaToM, peryIupyIoT IpKOCTh CBETa TAKUM 00pa3oM, 4YTOOBI HUTh
JaMIibl JaBaja cnaOblii Hakan. Kopryc ocBeTHTENsl yCTaHaBIMBAIOT TAKMM 00pa3oM, YTOOBI CBET Majall B LIEHTP
3epKara.

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

4. T'nsinst B OKyJIslp M Clierka Bpalliasi 3epKajio, JIOBSAT B IOJie 3peHUs] M300pakeHue KpaéB anadparmbl
OCBETHUTCIIA, KOTOPOC UMCEET BHUJ CBETJIOIO IMATHA C HCYCTKUMU KpasiMU. Ecnu oHo 3aHMMaeT 3HAYUTCIIbHYIO 4aCTb
TIOJISL 3pEHUSI, €TO YMEHBIIAIOT, OITyCTHB O0BEKTHB MM Cy3UB OTBEPCTHE AUa(parMbl OCBETUTEIS, TSI IPH 3TOM B
oKysap. IIATHO IepeBOIAT B IEHTP MO 3pEHUS] OCTOPOXKHBIM IIOBOPOTOM 3€pKaja.

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

6. Crerka omyckasi KOHJICHCOpP, (POKYyCHUPYIOT B IUIOCKOCTH Ipenapara nzo0OpaxeHue Kpaée quadparMsl
OCBETHUTEIS, T.€. MOIY4aroT H300paKeHHEe CBETIIONO IISITHA C YEeTKO OYePUEHHBIMHU KPasMHU.

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

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

9. YcranaBnuBaroT 00bekTHB 40X 1S IpenapaTa «pa3/iaBieHHas Karjish» 1 «BHCSYas KaTlis.

KOHTPOJIbHBIE BOITPOCHI

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

2. Tunbl COBpeMEHHBIX MUKPOCKOTIOB. [IpaBuia MUKPOCKOIHH.

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

3AHSTHE 2. IIpuroroB/jienne GUKCHPOBAHHBIX M OKPALIEHHBIX MPeNapaTOB MUKPOOPTaHU3MOB.
Ma3sok

COAEPXAHUE

1. ITpuroToBieHne PUKCUPOBAHHBIX OKPAIICHHBIX IIPETApaTOB.

2. Mopoornornueckre 0COOEHHOCTH Pa3INnYHBIX TPYIIT MUKPOOPTaHH3MOB.

3. IIpaBuia paboThl C IMMEPCUOHHOI CHCTEMOH.

3AJJAHUA

1. IlpuroToBUTH Mpenapatsl GUKCHPOBAHHBIX OKPAIICHHBIX KJIETOK M3 MACHOTO M MyYHOTO HACTOEB,
JPO>KKEBBIX TPHOOB.

2. IlpurotoBuTh Hpenapart "pa3aaBieHHas Karuis" npeacTaBuTeneii HAT4aThiM GopMm.

3. IIpocMOTpeTh IPUTOTOBJIEHHBIE IIPETIApaThl, MOJIB3YSICh 00BEKTUBOM

MMU-90 u 3apucoBats, 00paTHB BHUMaHKE HA GOpMy ¥ B3aUMHOE pacrioyioxkeHue kietok. 4. [Ipocmorpersh

pasiMYHbIEC THITBI KOJIOHUH aKTHHOMHIETOB. Pe3ysbraTel HaOmoqeHnii 0popMHUTh B BU/IE TaOIIHIIBL.

MATEPHAIJIBI 1 OBOPYJIOBAHUE: mscHON M My4yHOH HAcTOH, CYCHEH3Hs IpOAGKEH, KyJIbTYpPbI
LMAaHOOAaKTEpUH, TOTOBBIE Ipenaparbl pPa3IMYHbIX MOP(OJOrMYECKHX TIPYIN MHKPOOPTaHM3MOB, KYJbTypa
AaKTHUTHHOMMUIIETOB, BBIPAIIEHHBIX Ha Yamkax [leTpu, MUKpOCKOI, IMMEPCHOHHOE Macjo, O€H3MH, NMpeIMETHbIE U
MIOKPOBHBIE CTEKIJIA, MapJieBble CalI(ETKH, CIHPTOBKA, CHHWYKH, (MIBTpOBANbHas Oymara, NHUIIETKH, PacTBOPHI
KpacUTEJIEH.

METOANMYECKHNE YKA3AHUA
1. IIpurorosiieHre GUKCUPOBAHHOIO OKPAIIEHHOTO Mpenapara
IIpuroroBicHre (UKCHPOBAHHBIX OKPAIICHHBIX IpPEHapaToB BKIIOYAET CJICAYIOIIHE  3Tallbl:

MIPUTOTOBJICHUE Ma3Ka, BRICYIIIMBAaHNE, (DUKCAIIIO W OKPACKY.



Jli1st mpuroToBiIeHUs Ma3Ka Ha 00€3:KUPEHHOE NMPEIMETHOE CTEKIO MOMEIAIOT MAJICHBKYIO KallIi0 BOIBI 1
MEPeHOCAT B HeE meTiel HeOONbIIOEe KOJIMYECTBO HCCIEAyeMOoro marepuana. llomyduBHIyIOCS CyCHEH3HIO
PaBHOMEPHO Pa3MasbIBAIOT NETNEH Ha romamm 1-2 cM? BO3MOXKHO 60JIee TOHKHM CIIOEM.

[IpuroToBneHHBIN Ma30K BHICYIIMBAIOT HA BO3AYXE, a 3aTeM (DUKCHPYIOT HaJ IUIAMEHEM CIUPTOBKU. JIiist
9TOTO TpemapaT TPYKABI MPOBOAAT Yepe3 IUIaMs CIHPTOBKH, JepXKa IPEIMETHOE CTEKIO Ma3koM BBepX. st
HCCIIEOBAHMS CTPYKTYPBI CTPOCHUS KIETKH IPUOETAIOT K (PUKCAny pa3InIHBIMU XUMHUYECKUMU BemecTBaMu (96%
STHJIOBBIN crupT, cMech Hukngoposa u np.). [Ipm 3ToM (QUKCHPYIONIYyIO KAIKOCTh HATUBAIOT Ha Ma3zOK JHOO
Ipernapar Ha OMNpEeAENEHHOE BpeMs IOTPYKaloT B CTakaH ¢ (ukcaropoM. DuKcamus mpenapara IpecienyeT
HECKOJIBKO IIeJIeil: yOUTh MUKPOOPTaHU3MBL, T.€. CHIeNaTh 0e30MacHBIM JanbHeIee oOparieHne ¢ HUMHU; 00eCTIeYUTh
Jydliee NPUIHIIaHKuE KJIETOK K CTEKITY; cliesiaTh Ma30K 0oJiee BOCHPUMMYHBBIM K OKpacKe.

dukcupoBaHHEINM Npenapar NoMenlaeT Ha NapaulesibHbIe CTEKIISTHHbIE PEHKH, jexalune HAJl KIOBETOH, 1
3aJMBalOT KpacuteneM Ha 1-3 i J{ns mpocToro okpamvBaHUs KJIETOK 4allle BCEro IMOJB3YIOTCS (YKCHHOM,
TeHIIMaHOBBIM (DMOJIETOBBIM MJIM METHICHOBBIM CHHUM. [10 OKOHYaHMH OKPACKHU Npemnapar MpOMbIBAIOT BOJOH 10 TeX
Top, TOKa CTEKalollasi BoJa He CTaHEeT OECHBETHOM, 3aTeM Npernapar BHICYNIMBAIOT Ha BO3JIYXE HIM OCTOPOXKHO
MIPOMOKAIOT (QHIBTPOBaJIbHOM Oymaroil. s nmosyyenuns 6osiee YUCTHIX IpernapaToB KpacuTellb HAIMBAIOT Ha Ma3ok,
HaKpBITHIH (QUIBTPOBANBEHON Oymaroi. dUKCHpOBaHHBIE OKpallIEHHBIE Mperaparbl MOI'YT XPaHUTHCS JUIMTEIBHOE
BpeMsl.

1. TIpaBuia paboThl ¢ KUMMEPCUOHHBIM 0OHEKTHBOM

DuKCHUPOBAHHBIM OKPALICHHBIH MPenapar IOMEIIaeT Ha CTOJIMK MUKPOCKOIA U, ONB3YysICh OObEKTHBOM 8X,
ycTaHaBIMBalOT cBeT o Kénepy. 3areM B meHTp mpemapara Ha Ma30K HAHOCST KaIUTIO MMMEPCHOHHOTO Macia M
ycraHaBiuBaOT 00bekTHB MU-90. C mOMOIIBI0 MaKpOMETPHUYSCKOTO BHHTA OIMYCKAKOT TyOyC MHKPOCKOMA 0
MOTPYXKEHUsI 0OBEKTHBA B MAcCIO, CIE/s 33 TeM, YTOObI ()POHTAIBHAS JIMH3Aa HE KOCHYJACh NMPEJMETHOrO CTEKIIa.
[ocne aToro ocTopokHO MOJAHMMAs TyOyc W, HaOdIOJas B OKYJISIp, HaXoIsAT n3o0paxkeHHe mpernapara. TodHas
(OKyCHpOBKa JJOCTUTAETCsl C MOMOLIBIO MUKPOBHHTA.

[To OKOHYaHMHM MHUKPOCKOIUPOBAHMS MOAHUMAIOT TyOYyC, CHUMAIOT IperapaT U OCTOPOXKHO MPOTHUPAIOT
(GpOHTATBHYIO JIMH3Y OOBEKTHBA CHayaya CyXOi cal(eTKOM, a 3aTeM TOW ke caa(eTKoil, HO clerka CMOYCHHOM
OCH3MHOM.

1. Yzyuenne Mopdonoru akTHHOMHUIIETOB

Jns M3ydeHWs aKTHHOMMIETOB CTYJCHTHI IOJIYy4YalOT ITIOCEBBI ITOYBCHHBIX OOpa3lOB Ha IUIACTHHAX
KpaxMano-ammuagnoro arapa (KAA). [Ipooupkoii Beipe3atoT 010k KAA ¢ KoloHHEH aKTHHOMHIIETA, TIEPEHOCST €T
Ha MPEAMETHOE CTEKJIO 1 MUKPOCKOIIMPYIOT IIPH MaJIOM YBEJIMUCHUN MUKpOcKona. COCTaBIISIOT ONMMCAHUE KOJIOHHH.
Pe3ynbraTel HaOMIOEHNIT PETHCTPUPYIOTCS B ClieTyIOIe TabuIe.

MOP®OJIOI' M1 KOJIOHUI AKTUHOMMIIETOB HA KAA

Komnonus Pasmep | IloBepx IBeT Munenus Brinenenne Pucynox
HOCTb IIMrMCHTAa B | KOJIOHUH
BO3/YIIHOTO cyOcTpaTHOro cpeny
KOHTPOJIbHBIE BOITPOCBI

1. XapakTeprcTiKa OCHOBHBIX MOP(OJIOTHYECKHX TPYIIT MUKPOOPTaHU3MOB.
2. OCHOBHBIC pa3IUUUs IPOKAPHOT U IyKApPHOT.
3. ®opma u pa3Mepbl KIETOK ITPOKapHOT.

3AHSITHE 3. Okpacka 6akrepuii no I'pamy

COAEPXAHUE

1. BrigeneHne HEKOTOPHIX CTPYKTYP M BKITIOUEHHUH B KIIETKAX MHKPOOPTaHU3MOB

2. Oxpacka 6akrepwuii 1o I'pamy.

3AJJAHUA

1. OOHapy>XUTh METOJIOM HEraTHBHOI OKpacKH KarcyJsl y Azotobacter chroococcum.

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

3. BBISIBUTH TJIMKOTEH B KIIETKAX JIPONOKEH.

4. OxpacuTh Ma3KH JJaHHBIX KYJBTYp 10 ['pamy.

5. Bce nmpenapatbl MpOMUKPOCKOITUPOBATE U 3aPHCOBATH.

MATEPUAJT 1 OBOPYIAOBAHMUE: kynbTypsl a3orobakrepa W KapTO(ETbHOW MallOUKH, CYCHEH3US
JpoxXOKeH, Habop KpacuTesel: yepHas Tylb, pacTBop JIroroms, kapOonoBelii GpyKCHH, METHIICHOBBIN CHHUI, YKCHH,
reHiuasuoner; cMecb Hukudoposa, crupt, 1% pacTBOp cepHOW KHCIOTHI, 5% pacTBOp XPOMOBOH KHCIIOTHI,
IIPEAIMETHBIE M TIOKPOBHBIE OTEKJIA, CAIETKN, CHUPTOBKH, CIIMYKH, ITUIETKH.

METOAMYECKUE YKA3AHUA

|. BeIsiBIIEHHE KAIICYJI




Ha xopor1o 06e3xupeHHoe PeIMETHOE CTEKIIO TIeTIeH HAHECTH KaIuTIo Hepa30aBIeHHON Y€pHON TYIITH U B
He€ BHECTH KaILTIO UCCIEAYEMOH KyJIbTypbl MUKpoOpranu3Ma. CMech epeMeTarh, IIOKPHITh IIOKPOBHBIM CTEKIIOM U
MIPOMHUKPOCKOITUPOBATh, ONB3YsCh 00bekTBOM BH-40.

Ha témHOM (hoHE TyIIHM BBIABIIAIOTCS MPO3PAavHbIE 30HBI KAIICyJ BOKPYT PE3KO OUEPUEHHBIX KIETOK.

II. Okpacka cop y 6axrepuit mo merony mns

Ha mpenmerHoe cTexiio meTaéd HAHECTH Ma30K M3 KyJIbTYPbl MUKpPOOpraHm3Ma. Ma3ok BBICYIIHBAIOT Ha
BO3/IyXE M 3aJIMBAIOT €r0 5% pacTBOPOM XPOMOBOM KHCIOTHI M3 5 MUH. 3aTeM Ma30K IIPOMBITh BOJOH, OKPHITH €T0
MIOJIOCKOH (PUIBTPOBANBFHON OyMaru, Ha KOTOpYIO HAHECTH pacTBOp kapOomoBoro ¢pykcuHa. OKxpammBaTh Ma30kK 6-8
MUH IIPH HarPEBaHUH 10 00pa30BaHMs ITapoB, AEPKa CTEKIIO BEICOKO HaJl ITaMeHeM ciipToBKH. [1o Mepe ncnapennus
KpacuTeJs, €ro HaJo MEePUOJNIECKU T00aBIsTh, HE JaBas NPENapaTy MOACOXHYTh.

Jlanee Ma30K Hago TIIATEIHHO MPOMBITE BOJOH M TIOMECTHTH IIPENapaT B CKJISTHKY ¢ pacTBOpoM 1% cepHoit
kucaoThl Ha 30-60 ¢ 10 mproOpeTeHus UM c1ab0-po30Boii okpacku. [Tocie nuddepeHimau Ma3oKk IPOMBITE BOJION
U OKpPacHUTh PaCTBOPOM METHUJIEHOBOro cuHero Ha 10-15 muH. 3aTeM Ma30K CHOBa MPOMBITh BOJOH, BRICYIIUTH Ha
BO3/IyX€e ¥ IPOMHUKPOCKOIUPOBATb, MOJb3YsCh 00bekTHBOM MU -90. Ha npenapate copbl OKpanuBaroTcs B KPaCHBIN
L[BET, @ BET€TATUBHBIE KIIETKU B TOJIy0OH.

111. BeusiBeHne rimkoreHa

W3 KynbTypbl MUKpPOOpPraHU3Ma IPUTOTOBUTH Ma30K M 3aMKCHpOBaTh ero cMechio Hukngoposa B TeueHue
5 MuH. 3aTeM Ma30K OKpacuTh KOHLEHTPUPOBaHHBIM pacTBOpoM Jltorons Ha 30-40 c, npoMBITh BOIOH, HAKPHITh
MTOKPOBHBIM CTEKJIOM M IIPOMHKPOCKOIINPOBATH, OJIB3YACh 00bekTHBOM Bu-40. ['paHybl IITMKOT€Ha OKpAIIHBAIOTCS
B KPacHOBAaTO-KOPHUYHEBBIH IIBET.

1V. Oxkpacka Gakrepwuii mo ['pamy

Merton okpacku 1o I'pamy nmeeT BaKHOE JHArHOCTHUECKOE 3HAYCHHUE NTPU ONPEAEICHUH BUAOB OaKTepuil.
Bce Gakrepuu 1o cBOeMy OTHOLICHHUIO K 3TOMY METOAY JEJIITCS Ha TPaMIIOJIOKHUTENFHBIE U TPaMOTpULIATEIIbHBIE.
CyuiHoCTh METO/1a 3aKJII0YaeTCsl B TOM, YTO IPOTOILIa3Ma OaKTepHaIbHBIX KJIETOK Y OJIHUX BUIOB 00pa3yeT NpoyHoe
HEpacTBOPHMOE B CIHMPTE COCAMHEHHE Hola C KpacuTesleM (IpamIIOoOKUTEIbHBIX OakTepHil), y APYruX BHAOB
NPOYHOE COCAMHEHUE He 00pa3yeTcsl, 1 OHH JIETKO 00ECIBEUYMBAIOTCS CTUPTOM (TpaMOTpHULIATEIbHbIE OaKTEPHN).

i ocBoeHMs OKpacku Mo I'pamy Ha IpeaMETHOM CTEKJIeé OJHOBPEMEHHO TOTOBATCS TpU Mas3ka Ha
paccTosiHMM | ¢M OAMH OT ApYroro: B LEHTPE U3 KYJIbTYPHI JAPOXIKEH, a Mo OOKaM M3 KyJIbTYphl a30To0aKTepa u
kaprodenpHOi nanouku. Masku GUKCHPYIOTCS HaJ CIIMPTOBKOI M OKPAIINBAIOTCS CIECAYIOMNM 00pa3oM:

1. Ha ¢ukcupoBaHHBIN Ma30K KIAAETCA IOJIOCKA (DMIIBTPOBANBGHON OyMard, NMpOMHTHIBAETCS PACTBOPOM
TCHIIMAaHBHOJICTA M HAHOCATCS HECKOJBKO Karenb BOABI TaK, 4TOOBI BCs OyMa)kka cTaja BIAXHOW M XOPOIIO
IpuKacaiack K crexiy. OKpaniBaHHe POU3BOJUTCS B TEUSHUH |-2 MUH.

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

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

4. TIpenapat MpOMBIBAETCS BOJOM.

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

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

[Tpu mpaBUIIBHOI OKpacKe IpaMIloiIOKUTEIbHbIe OaKTEPHM OKpPAIIMBAIOTCA B CHUHE-(MOJIETOBHH IBET,
rpaMOTpHLATEIbHBIE - B KPACHBIN I[BET (DyKCHHA.

KOHTPOJIBHBIE BOITPOCHI

I. Ctpoenne 1 XUMHYECKHH cOCTaB BHYTPEHHUX CTPYKTYpP OaKTEepHaIbHOM KIETKH,

2. OcoOCHHOCTH CTPOCHHMS KIIETOYHON CTEHKH Y TIPOKAPHOT.

3. Criopsl, X GU3NKO-XUMHIECKHE CBOWCTBA U YCIOBHS 00pa30BaHMUS.

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

3AHSATHE 4. Tunsl nutateabHbIX cpea. Crepuim3anusi MUTATeJbHBIX cpex M mocyabl. IToces
O0axTepuii HAa NJIOTHBIE MUTATEIbHbIE CPe/bI

COAEPXAHUE

1. CriocoObI cTepUIN3aluy MTUTATEIBHBIX CPEI] ¥ TOCYIBI.

2. IloceB GakTepHii Ha IUIOTHBIE MTUTATEIIBHBIE CPEJIBI.

3AJAHIA

1. [TonroToBUTH K CyXO CTEpHIM3AIMK YaIIKu [1eTpy, NpOOUPKH U IHUIIETKH.

2. U3rotoBuTh BaTHBIE NPOOKH ISt TpeX mpoOupok. Pasmute B HuX MITA (Ha 1/2 o6bema npobupkn) n
MIOMECTHUTH Ha cTepuin3anmio B armapar Koxa va 40 muH.

3. Boumuts u3 oxHoit npobupku MITA B crepuibHyto gamky [letpu, a U3 ocTaBIIMXCS JBYX MOIYyYUThH
npsMoii u kocoit MITA.

4. OcBONTH TEXHHUKY II€peceBa YHCTHIX KYJIbTYpP Ha IIPSMYIO M CKOLIEHHYIO0 moBepxHocTh MIIA u nposectn
pacces Oaxtepwuii B gamke [leTprn METOI0M HCTOIIAIOIIETO MITPHXA.



MATEPHUAJIBI 1 OBOPYJIOBAHUE: 4wamxku Iletpu, rpamympoBaHHble TuneTkd Ha I, 2 w 10 M,
poOupKH, Bata, razerHas Oymara, MIIA, crepunbHble yamku [letpu, anmapar Koxa, meTiv, cCnupToBKa, CITUYKH,
KapaH/all 110 CTEKITy, HO>KHHIIBI, HUTKH, YUCTBIE KyJIbTYPbI OaKTepuil.

METOJIMYECKHUE YKA3AHUA

1. Crepunm3anys NUTaTEIbHbIX CPE U TIOCYIBI

Iox crepunm3anuel TOHUMAIOT OJIHOE YHHITOKECHAE MUKPOOPTaHU3MOB M UX CIIOP B MTUTATEIbHBIX
cpenax, MoCye U Ha HMHCTPyMEHTaX.

Paznn4ator TepMHUYECKYIO U XOJIOIHYIO CTEPHIN3AIII0. B MUKPOOHOIOTHI IPUMEHSIOTCS CIIEYIOIINE
CHOCOOBI TEPMHUIECKON CTEPUIIN3AIINN:

1. IIpokanuBaHue B IUIAMEHN CHUPTOBKH WM TOpeNKH. MeTaluIndecKie M CTEKISTHHBIE IPEAMETHI (UIIb,
MIETIIH, CKAJIBIIEIH, IIMATENN), a TAK)KE BaTHBIC MPOOKH IIPOBOAAT HECKOIBKO pa3 depe3 IaMsi CITUPTOBKH.

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

3. Crepunm3zanys CyXUM >KapoM CTEKJISTHHOW mocynsl. IIpm 3ToM HpoOHMpKH, KOJOBI, KOHIIBI IHIETOK
NIPEABapUTEIbHO 3aKPHIBAIOT BAaTHBIMM IPOOKaMU W 00epThIBalOT Oymaroil. IlumeTrkn oOepTHIBAIOT AJIMHHBIMH
NoJocKaMu OyMaru IHUpHHOU 4-5 cM, HamaThIBas €€ 1Mo CIHMPAaJIM, HAYWHAS C OTTSHYTOTO KOHIIA.

Yamwku [lerpu 3aBopaunBaror B Oymary B opme KBajapara. /Iyt 3TOro yamky MOMEIIAlT Ha CepeinHy
JIMCTa, 3aru0aroT ero ¢ ABYX MPOTHUBOIIOIOKHBIX CTOPOH TaK, YTOOBI Kpast HaJerajad ApyT Ha JpyTa, a ABa CBOOOIHBIX
KOHIa 3arn6atoT BHU3. [IpoOupKky 0OBIYHO 3aBOPAUMBAIOT B MAKETHI II0 HECKOJIBKO MTYK. [I0ATOTOBICHHYIO TaKUM
00pa3oM Iocy Ty TOMEIIAOT B CYIIMIIBHEIA MIKad, B KOTOpOM HarpeBarotT e€ mpu temneparype 160-170°0 B Teuenne
2y,

4. Crepunm3zanys TeKymuM napoM. IIponsBomsr eé B kunsatuibHUKe Koxa, KOTOpBIi IpencTaBiseT coooi
MeTaJUIMYeCKUH IMIMHAP. BHYTpH ero HaxonuTcs MOACTaBKA M CETYATOE BEAPO, Ky/Aa MOMENIAI0T CTePIIN3YEMBbIi
MaTepuai. Ha gHoO nuinnHIpa HaTUBAIOT BOAY M HarpeBaloT €To ¢ IOMOIIBIO 3IeKTpudecTBa. Harpepanue B TeueHue
30-45 MHUH NPUBOAMT K TMOEIM BEreTaTUBHBIX KIETOK. J{JIs OCYIECTBIECHHS MOJHOW CTEPHIM3aLUN HEOOXOIHMO
IIPUMEHSTH TOBTOPHOE IPOTrpEeBaHUe MUTATEIbHOMN Cpebl Yepe3 CyTKH.

5. Crepmnuzaiysi mapoM IOJ JaBJICHHEM OCYIIECTBJISETCS B aBTOKJIAaBe, B KOTOPOM CTEPUIH3YyEMbIE
NpeAIMEThI HAarPEeBAIOT HACKILICHHBIM T1apOM TpH JaBlieHuH Bbilie atMocdeproro. [1pu 120°C u naBnenun 1 atMm. B
Tedenne 90 MUH 00ecTiednBaeTCs MOTHAs CTEPUIN3AIMS TUTATENbHBIX CPE.

B >xunkocTsIX, KOTOPBIE TEPSAIOT MUTATENbHBIE CBOMCTBA IPH KUITTIEHIH (MOJIOKO, TIMBO H 1P.), YHUYTOXKAIOT
OakTepuH MyTEM MacTepU3aIly, KOTOPOE OCYIIECTBIIETCS Ipu Oollee HU3KHUX TemmepaTypax (60- 80°C).

W3 MeTo10B XOJIOAHON CTEpHIIM3aMi MUKPOOHOIIOTH HCTIONIB3YIOT CTEPHIIN3ANNIO (PUIBTPOBAHUEM,
YIBTPa(HOIETOBBIMHU JIydYaMHt U Ta3000pa3HBIMU CPEACTBAMHU.

11. IToceB GakTepuii HA MJIOTHBIE MUTATEIbLHBIE CPEbI

Brecenne K1eTok MUKPOOPTaHU3MOB B CTEPUIIBHYIO Cpely Ha3bIBaeTCs MOCEBOM MM MHOKYJsiiuet. [loces
MHUKPOOPTaHU3MOB TpeOyeT COOIOACHHUS OTIPEISIIEHHBIX MTPABUI, YTOOBI IPEIOXPAHUTH UCCIEIYEMYIO KyIbTypy OT
3arpsA3HEHUs IOCTOPOHHUMHI MUKPOOPTaHU3MaMH.

Jl1g moceBa MUKPOOPTaHU3MOB Ha IMOBEPXHOCTh NMUTATEIBHOM Cpellbl NCHONB3YIOT OOBIYHO IMPOOUPKH CO
cKomeHHOH moBepxHOoCcThi0o MITA wmnum vamku Ilerpu. [{ng nomydenus ckomeHHo# nosepxHocTd MITA mpobupky
Iocyie CTePUIN3AIMY KJIAAyT B HAKJIOHHOE MOJIOKEHHE Ha CTOJI, a ISl HOTy4eHus «1psimoro» MITA cTaBsT B IITaTHUB.

Jlist moceBa KIIETKM MHUKPOOPTaHU3MOB, BBIPAIIIEHHBIX HAa TBEPAOH MUTATEIbHOU cpelie, OepyT meTiei, a u3
JKUAKOW MUTATENIbHOM Cpebl - CTEPUIIbHOM MUIIETKOH.

IToceB MHKpOOpPraHW3MOB Ha MOBEPXHOCTb CKOLIEHHOW moBepxHOCTH MITA oCyHmECTBISIOT ClemyromuM
obpazom. bepyT B s1eBy10 pyKy ABE MPOOUPKHU: OJIHY CO CTEPHIILHOM cpesioi (nanbiiie oT cedst), APYTYIO - C KyJIbTYpOn
MHUKpPOOPTraHu3MOB (O11rke K ce0e), a B IpaBylo pyKy OaKTepHOIOrHIecKyro HeTmo. CTepIIIN3YIOT NETIIO B INIAMEHU
CIIUPTOBKH, JUIS 4YEero JAepkaT €e CHadaja BEPTHUKAIBHO 10 TMOKPACHEHHS MPOBOJOKH, a 3aTeH B TOPU30HTAIBHOM
MIOJIOKEHUN TPOBOIAT JEpXKaTeldb HECKOJBKO pa3 depe3 IulaMs. 3aTeM, HE BBITYCKas METIH, MHU3UHIEM U
0€3BIMSIHHBIM aJIBIIEM MPABOH PYKU MPIKUMAIOT MTPOOKH K JIaI0OHH, BEBIHUMAIOT UX U3 MPOOUPOK U AEPKaT Tak IO
OKOHYaHHUSA ToceBa. Kpast OTKPBITBIX MPOOHPOK OOKUTAIOT B IUIAMEHHU CITUPTOBKH, MOCJIE TOTO METIel OTOMparoT
KJIETKH MEKPOOPTaHU3MOB U BBOJIAT IETIIIO B IPOOHUPKY CO CKOILIEHHOM cpeioi. Cierka Kkacasich IeTIel MOBEPXHOCTH
arapa, MPOBOJAAT CHU3Y BBEPX 3UI3aro00pa3HyI0 WIH MPSAMYIO 4epTy. ['OpibIKy MpoOUpPOK OOKHUTaroT B TUIAMEHU
CHHMPTOBKH, 3aTeM OOKHTraroT MPOOKH M 3aKpBIBAIOT MMHU NpoOHpKH. Eciin koHer BaTHOW mpoOKu 3aropencs, To He
cienyer e€ Opocath, a Hy)KHO OBICTPO BCTaBUTh B POOHMPKY, T/€ BaTa MOTYyXHET.

IToces Ha npsmyro noBepxHOCTh MITA npou3BOJAT B TOH e MOCIEA0BATEIbHOCTH, C TOH JIUIIbL Pa3HULIEH,
YTO 37€Ch AENA0T YKOI B TOJNIY NUTATEIbHON CPEAbL.

Ecnm moceB npon3BOJAT B )KUAKYIO TUTATENBHYIO CPEY, TO IPOOUPKH JIepKaT IOYTH BEPTUKAIBHO U METIIIO
C KJIeTKaMU MUKPOOPTaHU3MOB IOTPYXKAIOT HEMOCPEACTBEHHO B Cpeny.

Bce onmcanHBIE BbIIIE MAaHMITYJISIIMHM ITPOBOAAT OKOJIO IUIAMEHM CIIMPTOBKH II0 BO3MOXHOCTH OBICTpO,
4yTOOBI HE 3arps3HUTH KYJbTYPYy IOCTOPOHHMMH MHKpoopraHm3mMamu. [locie 3Toro nmpoOHMpKH MOJIIHCHIBAIOTCA U
CTaBsITCA Ha MPOpPALIMBAHNE B TEPMOCTAT. Pe3ynbTaTsl IepeceBoB IPOCMATPUBAIOTCS HA CIEAYIOIEM 3aHATUU.




Jnst Toro, 4ToObI MPOBECTH PacceB MHUKPOOPTaHM3MOB U3 JKUAKOW IHTATEIBHON CpPeAbl Ha ITOBEPXHOCTh
IUIOTHOM cpena B yamke IleTpy, mocTynaloT cneayomumM oopa3oM. CTepHIbHYIO IMTATEIBHYIO Cpeay U3 IIPOOUPKH
BBUIMBAIOT B CTEPIbHYIO Hamky [letpu. st sToro nmpoOKy co cpemoil 6epyT B paBylo pyKy, BHIHUMAIOT M3 Hee
MpoOKy, OOKHTAIOT TOPJBIIIKO NPOOHMPKH W. TPUOTKPBIB cjerka damky Ilerpm, OBICTpO BBUIMBAIOT B HeEe
MUTATEIbHYIO Cpey. 3aTeM KPBIIIKY 3aKPBIBAIOT M OCTABJISIOT YalIKy Ha TOPH30HTAJIbHON MMOBEPXHOCTH JI0 TEX 0D,
TIOKa He 3acCThIHET cpeja. sl moceBa MPHOTKPHIBAIOT KPBIMKY Yallky [leTpu u metnieil mpoBoAsT moceB 1o Beel
TIOBEPXHOCTH CpelIbl MapayieJ]bHbIMU MTPUXaMU Ha paccTosHud 0,5 cM Mexay HUMH. Yallky MOAMUCHIBAIOTCS U
MIOMEIIAFOTCS B TEPMOCTAT.

KOHTPOJIbHBIE BOITPOCHI

1. Poct 1 pa3MHOKeHHEe MUKpoopraHu3MoB. KpuBast pocta, BpeMmsi reHeparyu.

2. MeToabl KyJIbTHBUPOBAHUSI MUKPOOPTaHU3MOB.

3. Binsinue gpuzndeckux u XuMudeckux (pakToOpoB Ha POCT M Pa3BUTHE MUKPOOPTraHU3MOB.

3AHSTHE 5. ITonyyenne HAKOMUTEIbHOI KyJbTYPbI KapTOo(eJbHOM NAJ0YKH U a30T(PUKCHPYIOLIUX
O0axTepmii

COJIEP’KAHUE

1. ITpuroToBneHue cpen I KyIbTUBHPOBAHNS MUKPOOPTaHU3MOB.

2. YcnoBus KyJIbTHBUPOBaHHS.

3. TlomydeHne HaKONUTEIBHBIX KYJIbTYp CBOOOJHOXXMBYIIMX a30T(OUKCHPYIOIIMX W  a3pOOHBIX
cropooOpa3yroniux OakTepuii.

3AJAHUA

1. TIpuroroBHTH Cpepbl VISl IIOJyYSHUS] HAKOITUTEIBHBIX KYJIbTYp a3pOOHBIX M aHaPOOHBIX
CBOOOHOXKHMBYIIUX a30T(QUKCUPYIOMINX OaKTEPHA.

2. IlonyynTh HAKOMUTENIBHYIO KYJIBTYpPY KapTO(eIbHOH MalOYKH.

3. IIpocMoTpeTh MOCEBHI, CACNAHHBIEC HA IPOIITIOM 3aHATHH. OOpaTHTh BHUMaHUE Ha XapaKkTep pocTa
KyJIBTYpBI Ha CKOIIEHHOM U npsiMoM MITA uB wamke [letpu. Pe3ynbraTel HaOmOACHNUS 3aNCaTh B THEBHHUK.

MATEPUAIJIBI U OBOPYJTOBAHUE: Habop munepambHbIx comneit: K2HPO4;

MGSQO4 * 7 H20; NaCl; K2SQO4; CaCO3; MnSOy4; FeSQOy; rirroko3a; MaHuUT,

arap, crepuibHble daiiku [letpu, mpodupku, kososl Ha 100 M1, BaTa, BEChl, pa3HOBECHI, INATEIHN, BOJIHAS
0aHsi1, TEpMOMETp, NTOYBa, KITyOHHN KapTo(ess, KapaHAall 1o CTEKITy, CKabIIeIb.

METOJMYECKHE YKA3AHUA

1. [InTaTeabHbIE CPEABI

B naGopaTopHbIX yCIOBHAX MUKPOOPTaHW3Mbl KyJIbTHBUPYIOT Ha IIUTATEIbHBIX CPeax, KOTOPbIE JOJKHEI
coJiep)kaTb BCE BEIIECTBA, HEOOXoAmMMBbIE Uit HMX pocta. [lo cocTaBy pasnuyaroT HaTypalbHbIE Cpelbl
HEONpEeIeICHHOTO COCTaBa M CHHTETHUYECKHE cpeibl. HaTypanbHBIMH Ha3bIBaIOT CpEJbl, KOTOPBIE COCTOSAT W3
MPOJYKTOB YXMBOTHOTO WJIM PAaCTUTEIBHOTO MPOUCXOXKACHHs. K HUM OTHOCATCS OBOIIHBbIE MM (PPYKTOBBIE COKH,
KMBOTHBIE TKaHH, KPOBb, MOJIOKO, OTBAapbl MJIM HACTOW MsCA, [TOYBBI, HABO3, KJIIETKH MHKpoopraHu3sMoB. K uuciy
HaTypaJIbHBIX CPeJl OTHOCSTCS TAaKXKe MsICO-TIeNTOHHBIIN Oyp0H, MITA, nmiuBHOE cycno, ApoxoKkeBas M KapTodeabHas
cpenbl, MOYBEHHBIN 3KCTpakT. HaTypanbHble Cpeibl MCHONB3YIOT Ul MOJJEPXKAaHUS KyJIbTyp M/O, HAaKOIUICHUS
OroMacchl M JUIA TUarHOCTHYECKHX mesied. CHHTeTHYECKHEe Cpelbl - 3TO CpPenbl, B KOTOPHIE BXOIAT COCAMHEHUS
OTIPEJICTICHHOTO COCTaBa, B3STHIE B TOYHBIX BECOBBIX KoimuecTBaX. OHHM HIMPOKO HCIIONB3YIOTCS HPH H3yYCHHUH
oOMeHa BeecTB, (PU3HOJIIOTHA U OMOXMMHN MHUKPOOPraHM3MOB. CHHTETHUECKHE Cpelbl M0 COCTaBy MOTYT OBITh
CJIOKHBIMH M TIPOCTBIMH.

BbIIensoT TakkKe IMOJYyCHHTETHYECKHE Cpelbl, B COCTaB KOTOPHIX KPOME COCJUHEHHWH W3BECTHOI'O
XMMHUYECKOTO COCTaBa BKJIFOYAIOTCSl BELIECTBA HEONPENENIEHHOTO COCTaBa, HANPUMEp, TaKHE, KaK IPO}OKEBOM
ABTOJIU3AT, IIOYBCHHBIH OKCTPAaKT WJIM THAPOJM3aT Ka3enHa. OTH CpeAbl LIMPOKO HCHOJNB3YIOTCS B
MHUKPOOHOJIOTHYECKO MPOMBIIIIEHHOCTH.

DJeKTUBHBIE Cpelbl IpeIHa3HaA4YCHbl JUIsS BBIACICHHS MHKPOOPIaHM3MOB W3 E€CTECTBEHHBIX Cpel HX
oburanus. OHU 00ECTICUNBAIOT PEUMYIIECTBEHHOE Pa3BUTHE OIPEAEICHHO IPYIIITBI MUKPOOPTaHU3MOB.

IIpu omnpeneneHWd BUAOBOM NPUHAUICKHOCTH OaKTepUil HCIONB3YIOT HMHAMKATOpHBIE cpeibl. OHU
0COOEHHO MIMPOKO UCIOIB3YIOTCSA B CAHATOPHOM M METUIIMHCKON MUKPOOHOIOTHH.

Io ¢pusryeckoMy COCTOSHHIO Pa3INYAOT KH/KUE, ChITyYHe U IUIOTHBIE CPEbI.

Kunkue cpeapl NPUMEHSIOT Ul HAKOIUIGHWs OMOMAcChl WJIM IIPOXYKTOB OOMEHa, a Takxke It
uccie0BaHus PU3HOJIOTHU U OMOXMMHUH MUKPOOPTaHH3MOB.

Celltyyre cpeabl IPUMEHSIOT B TPOMBIIUIEHHONM MHKPOOMOJIOTHH sl KYJIbTUBHPOBAHMS HEKOTOPBIX
MPOIYLEHTOB (hM3HOJIOTHYECKH aKTUBHBIX BEIECTB, & TAKXKE JJIsl COXPAHEHHs KyJIbTYp MUKpooprann3moB. K Takum
cpeaiaM OTHOCSTCS, HAIPUMEp, OTBapHOE IIIEHO, OTPYOH, ONUIIKH.

[InoTHBIE Ccpeabl HMCHOJB3YIOT Uil BBIICNEHHS YHUCTBIX KYJBTYp B JHACHOCTHUECKHX LENSX, JUJIs
OTIpeJIeTICHHUs KOJIMUECTBA MUKPOOPTaHU3MOB, [UIsl XPaHEHHUs! KYJIbTYp B KOJUICKIHUSIX M B psfe Apyrux ciydaes. C
LEJbIO YIJIOTHEHHS CPeJl IPUMEHSIETCS arap HJIH KeJIaTHH.

1I. ITonyyeHrne HAKOMMTENLHOM KYJIBTYPHI CBOOOIHOKHUBYIIIMX a30TMOUKCUPYIOMINX OaKTEPUIA

1. B a9poOHbIX ycnoBHsX HanOoIee akTHBHBIMU CBOOOIHOKUBYIIIMMH B ITOYBE a30T(hHUKCATOPaMU
SBJISIOTCS GakTepuu pona Azotobacter.




Jlst BEIZITIEHUST 230TOOAKTEpa UCTIONB3YIOT arapu30BaHHYI0 cpeay Dmiba cleayromero cocrasa, B /100 mur
; Mmanut - 20,0; Ko2HPO:- 0,2; MgSO4 * 7H20 - 0.2; K2SO4 - 0,1; CaCOs - 5,0; arap -2,0.

[IpuroroBneHHy0 cpeay HarpeBaloT O PACILIaBICHUS arapa U CTEPHIM3YIOT B aBTOKJIABE WIIM arapare
Koxa. Ilocne crepunmsammu cpeny BBUIMBAIOT B CTEpHIIbHBIC Yamku [leTpy U mocie TOro, Kak OHa 3acTHIHET, Ha
MOBEPXHOCTH PACKIAIbIBAIOT KOMOYKHM IIOYBBI HPHONMM3NTETbHO Ha paccrosHun | cm. Komodkm mouBHI
pacKiIagpIBalOT KaNMUIIPOM, CMOYCHHBIM B BOAE. 3acesHHble damku IleTpu momemaroT B TepMocCTaT MpU
temneparype 28-30°C.

2. [lns1 BBIACIEHNS aHA3POOHBIX a30T(GHUKCATOPOB HCTIONB3YIOT Cpeay BuHOTpazckoro cieqyromero cocrasa,
B 1/100 mur: rimioko3a - 2,0; KoHPO4 - 0,1; MgSO4 * 7 H20 - 0.05; NaCl — 0,05; MgSOs, FeSO4 — ciremsr; CaCO3 - 2,0.

[IpuroToBneHHyIO Cpeay pasauTh B IPOOMPKH, BHECTH HEOOJIBIIOE KOMUIECTBO MOYBBI, 3aKPBITh BATHEIMU
mpobkaMu U mpocTeprin3oBaTh B Tedenne 10 mua npu 80°C. IIpoOupku MOMECTHTH B TEPMOCTAT IIPH TEMIIEpaType
30°C.

I11. TTonmyyeHHe HAKONUTEILHON KYIALTYPEI KAPTO(DEIBLHON MAIOYKU

[IpomsbITh KITyOeHb KapTodels 1, He CHUMasi KOXKYpPbl, Hape3aTh JIOMTHKH. VX MOBEpXHOCTH cllerka HaTepeTh
MEIIOM U TOJIOKUTh B CTCPWIBHYIO damKy lleTpm, Ha IOHO KOTOPOH HaAO MONOXHTH CMOYEHHYIO BOJOH
¢mrpTpoBabHYI0 OyMmary. 3ateM damkw [letpw ¢ noMTHKaMu KapTo(eias NOMECTHTh B CYIIMJIBHBIA IKad w,
BbAepxKath B HeM 10 - 15 mun nipu 100°C. [Tocne 3Toro yamku noMmecTuts B Tepmoctat rnpu 27-30°C Ha 2-3 cyTok.

KOHTPOJIbHBIE BOITPOCHI

I. Tumbl MUTaHUS. MUKPOOPTaHU3MOB, ITHIIEBHIE IOTPEOHOCTH B CBA3U C OCOOCHHOCTSIMHU HX OOMEHa.

2. MexaHU3M NOCTYTIJICHUS TUTATEIBHBIX BEIIECTB B KIETKY.

3. Ucrounuku yriepona. ABTOTpo(Has ¥ TeTepoTpOQHAsT ACCUMIIAIHS YTIICKUCIOTHI.

4. VlcTouHukH a30Ta. Y CBOCHHE MHUHEPAIBHBIX COSIMHEHUH a30Ta. XapaKTepUCTHKA a30T(HUKCHPYIOIINX
OaKTepwid.

3AHSATHE 6. Beinesienne 4ncToil KyJbTYpbl KapTode1bHOM NaJ09Ku

COAEPXAHUE

I. Bigenenue 4uCThIX KyJIbTYP MUKPOOPIaHU3MOB.

3AJIAHIA

1. ITocTtaButh Ha cTepuin3aiuio 4 npodupku ¢ MITA.

2. YOenuThCsl B OIyYCHUH HAaKOMUTENbHBIX KyJIbTYp, O YEM CBHICTEIILCTBYIOT:

a) IJ1st a3pOOHBIX a30T(PUKCATOPOB - 00PA30BAHME CIU3UCTHIX KOJOHMH BOKPYT KOMOUYKOB MOYBEI;

6) U1 aHa’POOHBIX a30T(HUKCATOPOB - TOMYTHEHHE CPEJIbl, Ta30BBIIEIICHUE, 3aI1aX MAcIsTHOH KHUCIIOTHI;

B) JUIS CIOPOBBIX @3pOOHBIX OaKTEpUH - "KapTo(enbHOM NaJodku” - MOSIBJICHNE Ha TOBEPXHOCTH CPEZb
MOPIIMHUCTOH MJIEHKH.

3. IIpocMOTpeTh 101 MEKPOCKOIIOM HAKOITUTENbHBIE KYJIbTYPbI:

a) B KyJIbType a9pOOHBIX a30T(HHUKCATOPOB BBIIBUTH METOJIOM HETATHBHOM OKPACKH KaIlCyJIbl;

0) B KyJbType aHadpPOOHBIX a30T(HUKCATOPOB OOHAPYIKUTH KJIOCTPUAUATIBHBIN THIT CIOPOOOPA30OBAHMS U
BBISIBUTH T'paHyJIe3y B KJIETKaX;

B) B KyJIbTypE, KapTO(eIbHOM NaTOYKH O0OHAPYKUTh CIIOPHI. [ToydeHHbIe pe3ynbTaThl 0)OPMUTD B BUJIE
TaOIUIIBI.

YCJIOBYA U ITPU3HAKHU POCTA HAKOIIUTEJIBHBIX KYJIBTYP

HaxonurensHas KynbeTypa | YCIIOBHA KyJIbTUBUPOBAaHUA |BusyasbHbie npu3Haky | Mukpockomnus,
pocTta Mopdoornueckue
0COOEHHOCTH
A3ordukcupyromue a’poOHBIE
Gakrepun
aHa’poOHbIE
"KaprodensHas nanouxa” a’poOHBIe

4. TIpoBecTu pacceB CIIOPOBBIX a3poOHBIX OakTepuii ("kapTodenpHas manodka') Ha gamkax [letpu
metoqioM P. Koxa u ucromaromiero mrpuxa.

MATEPHAIJIBI 1 OBOPYJIOBAHUE: MIIA, anmmapat Koxa, mpo6upku, ctepuibHble gamku [letpu,
BaTa, MPOOUPKH CO CTEPHIILHOI BOJIOM, HAOOp Kpacok, pacTBop Jltorois, yepHas Tyiib, IMMEPCHOHHOE MacJo,



IIPEAMETHBIE ¥ TIOKPOBHBIE CTEKNA, Cal()eTKH, CIIUPTOBKHU, CIMYKH, (DHIIBTpOBaNbHAs Oymara, KapaHaml o CTEKIy,
W30THYTas CTCKJISIHHAS MaJ049Ka, CTCPUIIbHBIC MUTIETKA.

METOAMYECKUE YKA3AHUA

1. Bolagenenue YncTon KyabTypbl

OCHOBHBIM METOJIOM BBIJICNICHASI YUCTHIX KYJIBTYP MUKPOOPTaHU3MOB SABJIAETCS METOM, MPEATIOKEHHBIH P.
Koxowm. [IpuHnum ero 3akmodaercs B MOIYYEHHH YUCTON KyJIbTYPbI U3 OTACIBHON KOJOHUH. DTOT METO/ IPUMEHNM
JUTSL MUKPOOPTaHU3MOB, KOTOPBIE XOPOIIIO PACTYT Ha IUIOTHBIX Cpeniax.

IIpn BBIIENCHMH YHUCTOM KyJIBTYpHl a3pOOHBIX OaKTepwil HAKOIHUTENBHYIO KyJBTYPY BBICEBAIOT Ha
MIOBEPXHOCTh IUIOTHOW NMUTATEIbHOU cpelpl. s 3TOro crepuiibHy0 nuratenbHyro cpeny MIIA pasnuBaior B
cTepwiibHbIe yallky [leTpu u mocnie Toro kak cpefa 3aCTHIHET, Ha €€ MOBEPXHOCTh B | YallKy U3 MUIETKU HAaHOCST
KaIlTI0 HAKOIUTENbHOM KyJIbTYpPhI UM €€ pa3BeJeHUEe B CTEPUIIBHON BoJie. 3aTeM U30THYTOM CTEKJISHHOM MaJoYKon
pacnpeniensoT KaIulo o BCel MOBEPXHOCTH cpefbl B yalke IleTpu, mocie uero 3Toi ke Manodkoil MPOBOAAT IO
MIOBEPXHOCTH Cpeibl BO 2, 3 u 4-i yamikax.

PacceBaTh HaKONMUTENBHYIO KYJIBTYPY MOXKHO IE€TIeH METOIOM UCToILatomero mrpuxa. [{ng atoro I nermo
HAKOTIUTEIFHOW KyJIbTYpHI pa30aBIIOT CHavYaja B CTEPIIBHON BOJIE, HATMTOM B IPOOMPKY, a 3aTeM OTOMPAIOT MeTIeH
pa3BelCHUS U 1a HOBEPXHOCTH IUIOTHOM Cpebl MpoBoAAT mTpuxu. [locie moceBa 4amky MOMEIAOT B TEPMOCTAT
KPBIIIKAaMH BHU3. BBIpociine M30JMpOBaHHBIE KOJIOHHHM OTCEBAIOT INETJEH HA IOBEPXHOCTH CKOIIEHHOW IUIOTHOM
cpenbl B IPOOUPKH WITH B XKUAKYIO CPELy.

KOHTPOJIbHBIE BOITPOCHI

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

2. MeTozbl NOMy4YeHHS YUCTBIX KyJIBTYP U3 OJHOH KIETKH.

3. CocoOsI onpeaeneH st YUCTOTHI BBIICIICHHBIX KYJIBTYP.

3AHSATHE 7. BpoxeHue NeKTHHOBBIX BelleCTB

COJZIEP’KAHUE

1. DHepreTuueckue MpoIecchl B KJIETKax MPOKapHOT.

2. BpoxeHne Kak YHEPreTUUeCKHH Iporecc.

3. BpoxeHne MeKTHHOBBIX BEIECTB.

3AJAHIA

1. IMpocmotpets yamkwu IleTpu, 3acestHHBIC Ha MIPOIUIOM 3aHATHH, CETIATh BHIBOBI O TIOJyYCHUH YHCTOM
KyJIBTYPBI.

2. IIpuroTOBUTH CHOITMKH JIGHSTHON COJIOMBI, IPOKUIISITHTD X B poOupkax 10-15 MuH., 3apa3uTh cBeXel
JILHSHON COJIOMOH M TIOCTaBUTh TEPMOCTAT.

MATEPUAIJIBI U OBOPYJOBAHUE: npoOupku, HUTKH, HOXKHUIIB, JIbHSHASI COJIOMa, CTEpUIIbHAS BOJA,
BaTa, CIIUPTOBKA, CIIMYKH.

METOJMYECKHUE YKA3AHUA

Pa3znuuaioT TpH THIA MEKTHHOBBIX BELIECTB: MPOTONEKTHH, IEKTUH U MEKTHHOBAS KHCIIOTA.

IIpomecc paspymieHHs TMEKTHHOBBIX BEIIECTB HAYMHAETCS C (EPMEHTATUBHOI'O THAPONN3a, KOTOPBII
BBI3BIBACTCS OaKTEPUSIMH, TPHOAMH U aKTHHOMHIIETAMH.

[Mox neiicTBueM QepMeHTa IPOTONEKTHHA3BI TPOTOIIEKTUH THAPOIM3YeTCs JI0 NMeKTHHa. Jlajgee NeKTHH Moy
JNeHCTBUEM TEeKTHHMETUIICTepas3bl pa3pyllaeTcs 0 TNMEeKTHHOBOM KHCIOTHI M MeTWioBoro cmupra. depmeHT
MOJIMTaNaKTypOHKa3a Pa3pymiaeT MEeKTHHOBYIO KHCIOTY IO CBOOOJHBIX MOJIEKYJl TaJaKTypOHOBOHM KHCIOTHI U
JIPYTHX TIPOAYKTOB: KCHIIO3BI, apaOMHO3bBI, TajlaKTO3bl, METHJIOBOTO CIUPTAa W YKCYCHOM KHCIOTHL. Jlanee
oOpa3zyromyecst yriieBOIbl B aHa3POOHBIX YCIOBHSAX COpaXXUBAIOTCS 110 THITY MaCJIsTHOKUCIoro Opoxxenus. Hanboiee
aKTHUBHO OpO’KeHHE IMEeKTHHOBBIX BEMIECTB OCYmecTBIIOT Oakrepun pona Clostridium. C. pectinovorum mepBbIM
HauMHACT MPOIIECC pa3pyLICHUs MEKTHHOBBIX BemiecTB. OH NPENCTaBIeH JOBOJLHO KPYITHBIMHU NAJTOYKOBHIHBIMU
KJIETKaMH, OJJMHOYHBIMU WU COEIUHEHHBIMHU B L1eNTOUKU. CIIOPHI pacloaratloTcsi TEPMUHAIIBHO.

IIo mepe HakomneHuss B Cpefe KUCIOT 3TOT BHUI IPEKpallaeT aKTUBHYIO AEATENBHOCTb, JalbHeiIee
paspylieHue MeKTHHOBBIX BemiecTB ocymecTBiser C. felsineum. OH mMeer Buj Oojiee MENKHX MAJIOYKOBHUIHBIX
KJIETOK, OJWHOYHBIX WJIHM COCAWHEHHBIX mapamu. CIOpbl OBajbHBIC, GOPMHUPYIOTCS B IEHTpe KieTkd. Kierku-
CIIOPOHOCIIBI KIOCTPHINAIBHOTO THIA. DTH MHUKPOOPTaHU3MBI HCIIOIB3YIOTCS B KAUeCTBE 3aKBACKU IS aKTHBAIIUHN
mporiecca aHa’pOOHOW MOYKH MPSITANGHBIX PACTEHHI.

Jlis BBIENEeHUS NeKTHHOPA3PYIIAIONINX OaKTepuid U3 cTebyel JIbHA TOTOBSAT CHONMKH JUTMHOW 5-7 ¢M U
CBSI3BIBAIOT WX MO KOHIIAM HUTKOW. CHOINMKH MOMENIAI0T B MPOOUPKH, 3aIMBalOT Ha 2/3 00beMa BOJOMPOBOIHOM
Boz0M U KunATAT 10-15 MuHyT. 3aT€M BOJy CIMBAIOT, BOBHYTPb CHONMKA BCTABISIOT KYyCOUEK CBEKEH COJIOMBI JIbHA
U HaJIMBAIOT B NPOOHMPKH CTEPHIbHYIO BOXLy. [IpOOMpPKH 3aKpHIBAIOT TUIOTHO CTEPMIIBHBIMH BaTHBIMHU IPOOKaMH U
MOMENIAIOT B TEPMOCTAT Ipu TeMuepaTtype +35°C. Pe3ynbTaTsl IpocMaTpHBAOT Ha CAETYIOIEM 3aHATUH.

KOHTPOJIBHBIE BOITPOCHI

1. CriocoOsbI oTyueHNs! SHEPTUN MUKPOOPTaHM3MaMH.

2. O01ast XapaKTepUCTHKA MTPOIIECCOB OPOKEHUSI.

3. Ilytu cOpa>kuBaHHS YIIICBOLOB.

4, MacnsHoKHCIIOe OpOXKEHHE.



3AHSITHE 9. Hutpudukanus

COJIEP’KAHUE

1. XemonmuToTpOHBIE MEKPOOPTAHU3MEI.

2. Hurpuduxanms.

3. Beinenenne HUTPUGHUIHUPYIOMIIX OAKTEPH.

3AJAHIA

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

2. Pazmute cpenpl B ko0b1 cmoeM 1,0 — 1,5 cM, 3aKpBITh BATHBIMH IPOOKaMHU M IOMECTHTH B TEPMOCTAT
mpu Temrieparype 106°C na 30 MuH.

3. KonOsl 3apa3uTe KOMOYKOM ITOYBBI, 3aKPHITh BATHBIMH MIPOOKAaMH ¥ IOMECTUTB B TEPMOCTAT NPH
temrnepatype 25-28°C Ha 14 — 21 cyTku.

4. TlpocMoTpeTh NIPOOHUPKH, MOCTaBJICHHBIC Ha MPEAbIAYILEM 3aHITHH. [IpUroToBUTH mpenapat
«pa3laBlCHHAs Kallsd» W3 OKUOKOCTH, OTKAaTOil M3 CHONMKA, NPOMHKPOCKONHPOBATH M  3apHCOBATh
MEKTHHOPA3PYIIAOIINe OaKTePUH.

MATEPHAIJIBI 1 OBOPYJIOBAHUE: Habop coneif, Bechl, pa3HOBECH, CKaJbIIeNH, KoJobI Ha 100 M,
BaTa, I0YBA, IPEIMETHBIC U TIOKPOBHBIE CTEKIIA.

METOANYECKUE YKA3AHI A

Jns  momydeHHs KyIbTyphl HUTPUGHUIUPYIOUIMX OaKTepuil HCIONB3YIOT IHTATENBHYIO  Cpemy
BuHOTpaacKoro Cleayromero cocTaBa B I/ JUCTHIUTUPOBAHHOMN BOJIBI:

st mepBoii a3pl HUTpUPUKAHH:

(NH4)2S04 - 2,0;

K2HPO4 - 1,0;

MgS0O4 -0,5;

NaCl - 2,0;

FeSO4 - 0,4,

CaC0O3 -5,0;

s BTOpOI#t a3el HUTpUDUKALIH:

NaNO2 - 1,0;

Na2CO3 - 1,0;

NaCl —0.5;

K2HPO4 - 0,5;

MgS0O4 -0,5;

FeSO4 - 0,4.

Cpessl pazmmBaroT B KosobI Ha 100 mut cimoem 1,0 — 1,5 cM u crepunmsyioT B aBTokiaase 20 MuH npu 1 aTwm,
w B TepMmocTare mpu 106°C B Teuerne 30 MuH. 3aTeM KOJOBI 3apa)karoT KOMOYKOM TIOYBEI, 3aKPHIBAIOT BATHEIMH
MPOOKaMH U CTaBAT B TepMOCTaT mpH Temmeparype 25-28°C Ha 14 — 21 cytku. O Xone HUTpUPHUKAIMH CYIAT IO
U3MEHEHHIO COCTaBa cpelibl B Koibax. 1o ncreueHnn yka3aHHOTO CpOKa IIPOBEPSIIOT B KoJIOe co cpesioil i mepBoit
(a3pl HUTpUHKAMK HaJM4YHe aMMHuaKa peakTiBoM Hecciepa n oOpa3oBaHue a30THUCTOM KHUCIIOTHI IO PEakiuy C
peakTHBOM IHUHK-HOA-KpaxMmasl. B konbe co cpemoil ams Bropod (assl HUTpHUGUKAMK HPOBEPSIOT HAJINYHE
A30THCTOM KHCJIOTHI M 00pa30BaHUe a30THON KHCJIOTHI MO PEaKIMH ¢ AU(PESHUIAMHHOM.

KOHTPOJIbHBIE BOITPOCHI

1. O6uras xapakTeprcTHKA IPYIIIBI XEMOJIUTOTPOPHBIX MUKPOOPTaHU3MOB.

2. OcoOEHHOCTH UX 3HEPTeTHYECKOTO U KOHCTPYKTHBHOTO MeTaboIm3Ma.

3. Ponb xemommToTpo(hoB B IPUPOAE M UCTIONH30BAaHUN UX B HAPOIHOM XO3SIHCTBE.
4. Hutpudummpyromire 6akTepHy U Mpoliecc HUTPUPUKAINN. 3HaUYCHIE B IPUPOJIE.

3AHSATHE 16. Onpenenenue 4yBCTBUTEIbHOCTH MHKPOOPTaHN3MOB K AaHTHOHMOTHKAM.

COAEPXAHUE

1. OmpeneneHue YyBCTBHTEIBHOCTH HM3Y4aeMBIX OakTepuii K aHTHOMOTHYECKHMM  BEIIECTBAM
AKTHHOMMIIETOB.

3AJJIAHIA

1. [TocraButs Ha crepunu3anuio B anmapat Koxa 3 npobupku ¢ MITA.

2. IIpuroToBUTH B CTEPHIBHON BOJIE CYCIIEH3UH TPEX KYJbTYp OaKTepHid:

"kapTodenbHOH NaNoyku" U ABYX KYJbTYP, BBIICICHHBIX U3 BOJIBI.

3. o I mi kaxaoil cycrieH3un BHECTH B COOTBETCTBYIOLIYIO MPOOHPKY CO CTEPHIBHBIM M OCTYKEHHBIM
MIIA, TmarensHO NepeMeniats U NepelnuTh B CTEpUIIbHbIE yamku [leTpu, ucnonab3yst A KaKI0U CyCIEeH3UU OJHY
YaIKy.

4. Bripe3aTh arapoBble OIOYKH U3 YalIeK ¢ TA30HOM aKTHHOMMIIETOB M PA3JI0XKHUTh MX HA MOBEPXHOCTH
MITA munenuem BBepX. Yamiku [leTpu moMecTuTh B TepMocTat mpu temmeparype 30°C.



MATEPHAJIBI 1 OBOPYJIOBAHUE: npoOupku, Bata, HOXHUIGI, ammapar Koxa, MIIA, crepuibHbIe
qamku [leTpy, MpoOMpKM CO CTEPHIBHOW BOJOH, YaIlKM C Ta30HOM AKTWHOMMIETOB, CTCPHIIbHBIC NHUIIETKH,
CIHMPTOBKH, CIIUMYKHU, OAKTEPUOIOTUYECKHIE NETIIN, OyMa)KHbIE AUCKH, TPOTUTAHHBIE aHTHOMOTHKAMH.

METOJIMYECKHUE YKA3AHUA

1. Onpenenenre aHTHOMOTUYECKON aKTUBHOCTH MHUKPOOPTaHHU3MOB.

CymiecTBYIOT pa3IiyHbIE CIIOCOOBI BBISBICHNUS aHTHONOTHYECKHX CBOWCTB MHUKPOOPTaHM3MOB. Yaie
BCETO aHTHOMOTHYECKYIO aKTHBHOCTD BBISIBIISIFOT METOJAMH NEPIICHINKYJIAPHBIX IITPUXOB U arapoBbIX OJIOYKOB.

METO/J NEPIIEHAMKYJISIPHBIX IITPUXOB

Ha nuratensHbIi arap B yamke [lecTpu BeIceBarOT IITPUXOM NPOIYLEHT aHTHOMOTHKA. [locie Toro kak oH
BBIpacTeT ¥ 00pa3yeT aHTHOMOTHUK, NMEPIEHUKYJISIPHO K €ro IITPUXY HOACEBAIOT ITPUXaMHU KyJIBTYPbl OakTepuil.
Jlis moceBa MCIHONB3YIOT TYCThle CYCIEH3MU TECT-OpPraHM3MOB B CTE€pPUIbHON Boje. Yaliku BBIIEPIHBAIOT B
tepmoctare npu 28-30°C B TeueHue 2-8 CyTOK B 3aBHCUMOCTH OT CKOPOCTH pocta Oakrepuil. Ecinu anTHOMOTHK
OKa3bIBaeT JCHCTBHE HA MUKPOOPTAHHU3M, TO €T0 POCT OyIeT HaOII0AAThCS BAAIN OT IITPUXa IIPOAYIIECHTA.

METO/l A’APOBBIX BJIOKOB

[IpexycmaTpuBaeT MCTIONB30BAHKUE PA3HBIX MUTATEIBHBIX CPEA U Pa3BUTHS MPOLYLECHTa aHTHONOTHKA 1
TeCT-OpraHu3MoB. [l BeIpaIMBaHUs aKTHHOMHIIETOB HCTIONB3YIOT CPey CIEIYIOMmEero cocrasa. 1i: rmoko3sa - 30,0;
KNOs3 - 5,5; MgSO4 - 0,5; NaCl — 1,0; KoHPO4 — 0,4; ZnSO, - 0.002; FeSO4 - 0,002; arap - 25,0. Cpeny
CTEPWIN3YIOT M HAJIMBAIOT B cTepribHble yamky [lerpu. ITocne 3acTeiBaHMS arapa BBICEBAIOT HA €r0 MOBEPXHOCTh
CIIOpH HPOIYLEHTA WM HOYBEHHYIO BHITSDKKY. Kynsrusupyror mpu 28-30°C B Teuenme 8-10 cyTok. 3aTem
CTEPHIBHBIM NTPOOOYHBIM CBEPJIOM BBIPE3alOT arapoBble OJIOYKH C Ta30HOM aKTWHOMHIIETOB W INEPEHOCAT MX Ha
noBepxHocTh MIIA, 3acessHHOTO TecT-OpraHu3MaMu. ArapoBble OJIOUKH pacKiIa pIBal0OT HA PABHOM PACCTOSIHUH OANH
OT Jpyroro MHIEIMEM BBEPX M IUIOTHO NPIDKMMAIOT K arapoBod IulacTWHKE. Yallky BbIICpKMBAIOT 1 9 mpu
KOMHATHOW TeMIlepaType, a 3aTeM IOMELIaloT B TepMOCTaT Ha CYTKH U OoJjiee B 3aBUCHMOCTH OT CKOPOCTH POCTa
Oakrepuii. Ecnu TecT-opraHu3M 4yBCTBUTEJBHBI K aHTHOMOTHKY, TO MOCIE MHKYOAalui BOKPYT arapoBbIX OJOYKOB
00pazyroTcsi 30HBI OTCYTCTBHS POCTA.

YyBCTBUTEIBHOCTh MUKPOOPTaHU3MOB K aHTHOMOTHKAM MOXKHO OIPEIEIHTh C IOMOIIBI0 OyMa)KHBIX
JIMCKOB, MPOMMUTaHHBIX ONPEAEICHHBIMU aHTUOHMOTHKAMHU. JJI 3TOTO Ha MOBEPXHOCTH MUTATENbHOU cpenpl (MIIA),
3aCesiHHOM TeCT-OpraHM3MaMH, PacKia bIBAlOTCsl HA PABHOM PACCTOSIHUM JIPYT OT Jpyra OyMakHble JUCKH. Yarku
BEIICP)KUBAIOT TPU KOMHATHOW Temreparype | 4, a 3ateMm 24 u B Tepmoctare mpu 28-30°C. Ecimu uccnemyemeie
OaKkTepuH 4yBCTBUTENIBHBI K JAHHBIM aHTHOMOTHKAM, TO BOKPYT IHCKOB 0Opa3yloTCsl 30HBI OTCYTCTBHS pocTa. Mx
HU3MEpPSIIOT MIDIAMETPOBON JuHEHKoW. 3oHa Oomee 30 MM CBHIETENBCTBYST O BBICOKOH UYYBCTBUTEIBHOCTH
MHKPOOpTraHu3Ma K aHTHOHOTHKY, a MeHee 12 M - 0 caboid.

KOHTPOJIbHBIE BOITPOCHI

1. B3anMOoOTHOIIEHHSI MUKPOOPTaHU3MOB MEXKITY COOO.

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

3. OO6ue cBoiicTBa aHTUOMOTHKOB U 00JIACTH UX TPUMEHEHHUSI.

4. B3anMOOTHOIICHHUS MHMKPOOPTaHM3MOB C JKMBOTHBIMH. HopmanbHas Mukpodiopa 4eJIoBeKa U
XKHBOTHBIX.

5. B3aIMOOTHOIIEHUS] MUKPOOPTaHMU3MOB C PACTEHHAMHU.

3AHSATHE 17. YyacTiHe MUKPOOPTaHU3MOB B KPYTOBOPOTE OCHOBHBIX 3J1eMEHTOB B IIpUpOJE.

COAEPXXAHUE

1. DKooTHs MUKPOOPTaHU3MOB.

2. Vcnionp30BaHne MUKPOOPTaHU3MOB YEJIOBEKOM.

3AJJAHIA

I. IIpocmoTtpets vamku [leTpu, 3acestHHbIE HAa MPEIbIIYIIEM 3aHATHH. MI3MEpUTh MUILITUMETPOBOM
JIMHEHKOH 30HBI NOJ1aBJICHNs] pOCTa OAaKTEepHi BOKPYT arapoBbIX 0I0YKOB. Pe3ynbTaTel 0hOpMHUTH B BUJIE TAOIHIIBL.

JIEVCTBUE AHTUBMOTUKOB HA POCT BbIJIEJJEHHBIX BAKTEPUI

Ne JuameTp 30HBI HOAABJIECHHS POCTA, MM
KYJBTYpPBI
TICHULWIUTUH CTPENTOMHUIINH TETPaLUKINH JIEBOMHUIIETUH
1
2
3
4
KOHTPOJIbHBIE BOITPOCHI

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



3. Ucnonp3oBaHie MUKPOOPTaHU3MOB /ISl [TOJY4EHHS MUIIEBBIX 1 KOPMOBBIX HPOJYKTOB, JIEKAPCTBEHHBIX
MIPerapaToB, B CEITLCKOM XO3SHCTBE U THAPOMETAILTY PTHH.



METOAYECKHUE PEKOMEHJAIIVU 11O OPTAHU3AIIMU CAMOCTOSTEJBHOM PABOTHI
CTYAEHTOB

CamocrosTenbHbIe pabOTHl MPENCTABISAIOT COOOW OAWH W3 OCHOBHBIX BHJOB Y4eOHOW NEeSATEIHHOCTH
cTyneHToB. Ha coBpeMeHHOM 3Tane 00pa3oBaHMS 3TOMY BHAY AEATEIBHOCTH IPHIACTCS CYIIECTBEHHOE 3HAUCHHE.
BeimosiHeHHEe CcaMOCTOSITEIBHBIX Pa0OT CIIOCOOCTBYET CO3HATEIIFHOMY YCBOCHHIO TEOPETHYECKOTO MarepHala,
BBIPa0OTKE HABBIKOB PAOOTHI C IUTEPATypoid, TOMOraeT B IOATOTOBKE K SK3amMeHaM. Kpome Toro, 3To oiuH U3 BUAOB
TEKYIIEro KOHTPOJISI B PEUTHHIOBOW cUCTeMe 00ydYeHusl.

OcHOBHasi 4YacTh NpeAjiaraéMbIX 3aJaHuil JUId CaMOCTOSTENBbHOH paboThl HalejeHa Ha H3y4YeHue
TEOpeTHYecKoro marepuaina. /it caMOCTOSATENBHOTO M3YYEHHs CTYJCHTaM IIPEUIOKEH MaTepHal, KOTOPhIH He
paccMarpuBaeTcs Ha JISKIMAX WU PacCMaTpUBAETCs JUIIb 0030PHO.

TpeboBaHMS K OTYETHOCTH:

- 3agaHusg HeOOXOIMMO BBITOJHUTE B TETPaIH ISl CAMOCTOSTENIBHEIX paboT mo miany: 1 . dopMynnupoBka
Bompoca; 2. OtBet Ha Bompoc; 3. CIICOK MCIIONB30BAHHON JUTEPATYPHI C YKa3aHUEM CTpPaHHIIL.

- CTyeHTbI IPEACTABIIIOT BBIIOJHECHHBIC 33/IaHMS HE TIO3IHEe TOCIEAHEeH HeleNIl KaKI0T0 MOJIYIIS.

3ajaHus 171 caMOCTOSITeJIbHOM
Tembi: MopdoJiorus u cucreMatuka npokapuor. KyjibTuBMpoBaHue 1 pocT MUKPOOPraHU3MOB.
IIpoxkapuoTsl 1 OKpYy KaOLIas cpeaa.
3ananue 1. JlaiiTe pa3sBepHyThIe OTBETHI HA CIEAYIOIINE BOTIPOCHI:
1. Kaxkossl npesenst auddepeHnnanum y npokapuoT?
2. Yro Takoe nepeKHBaIOIINe CTAIUH U TOYEMY OHU NEPEKUBAIOT?
3. Urto Takoe ectecTBEHHAs cUCTeMaTUKa?
3ananue 2. JlaiiTe pa3BEpHYThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
4. Hwmeercs nu npsiMas CBA3b MEXIY YHCIOM MyTaluil U BpeMeHeM?
5. PaBHO3HauYHBI T HOHATHS (PUIOTSHUN U BOJIIOINH?
6. MOXHO JIM IIOCTPOUTH BCEOOBEMITIOIIYIO KIACCH(HUKAIMIO TI0 OAHOMY IPU3HAKY ?
3ananue 3. JlaiiTe pa3BEepHYThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
7. C xaKkuMH NpH3HAKAMH KOppPENUpyeT puOOCOMaNIbHBIN anmapat?
8. Kakue opraHu3Mbl OTHOCATCS K IPOTECOOAKTEPUSIM?
9.  MoryT 11 npoTe0OaKTEPHH ITOTHOCTHIO 00ECIIEYUTh IECTPYKIIMOHHYIO BETBb YTJIEPOIHOTO [IUKIIa?
3ananue 4. Jlaiite pa3BepHyThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHI:
10. Kak pacrpeznenstorcst xapakTepHsle GpyHKInH 1o gpuioreHerndeckomy apepy? Hampumep, asotdukcanus,
TepMod s, aBTOTpOodUs, aHa3POOH03, THAPOreHOTpodus?
11. Tlouemy mmaHoOaKTEPHUU COCTABUIIM OTJCJIBHYIO BETBb, a HE pacIpeleNnINCh 0 BETBSIM KaK IpyTue
totoTpodsI?
12. Kax xopestipyeT MOpdoIIorHst ¢ XUMUUECKON (QyHKIMeH y OakTepuii?
3amanue 5. JlaiiTe pa3BepHYThIe OTBETHI Ha CIIEAYIOUINE BOIIPOCHI:
13. MoxHO Jiu paccMaTpuBaTh TeHOM OaKkTepuil Kak MO3auKy CBOMCTB HJIH XK€ KaK psi/iNOCIIeI0BaTENbHBIX
nproOpeTeHNH, 1 KakuM 00pa30M MOTJIH TaKue paclpeeeHNs] BOSHUKHYThH?
14. TIpencrasmisietr a1 OuopasHooOpasue 6akTepuil ymopsoueHHOE MHOYKECTBO HIIH K€ CUCTEMY ?
3ananue 6. Jlaiite pa3BepHyThIE OTBETHI HA CIEAYIOLINE BOIIPOCHI:
1. B kakux ciydasx, ONMChIBast OaKTepUAbHYIO KyJIbTYPY, MOXKHO OTPaHUYNTHCS aHATN30M KIIETKH, a B
KaKuX — HOIYJISIHAN?
2. YTo MOMMKHO MPHUCYTCTBOBATH B Cpelle, YTOObI KyJIbTypa pocia?
3. Yo sBnsieTCs MepBOCTETIEHHBIM JJIsl IOHUMAaHHS AEATEIbHOCTH MUKPOOPTaHM3MOB B UX CpeJie OOMTaHus,a
YTO BTOPOCTEHICHHBIM?

3agaHud 1J15 CAMOCTOSITEJIbLHOM PadoThI
Tembr: MeTa60/13M npokapuoT. I'eHeTHKA MUKPOOPraHU3MoOB. PoIb MUKPOOPIraHH3MOB B I100a1bHBIX
reOXHMHMYeCKHX HHUKIaX.
3amanue 7. JlaiiTe pa3BepHYThIC OTBETHI HA CIIEAYIONINE BOMIPOCHI:
1. B uewm oTimuue 3HEpreTUKN GOTOTPODHBIX U XeMOTPO(DHBIX OPraHU3MOB?
2.  Moxer 11 XeMOTpO(HBIH OpraHu3M Pa3BUTHCS B 110JIE TEPMOANHAMUYECKOHN yCTOWYNBOCTH CyOCcTpara
peakuuu?
3. Kakne dororpodubie oprann3Mbl pa3BUBAIOTCS B TI0JIE TEPMOJMHAMHYIECKON YCTOHYMBOCTH CyOCcTpaTa
peakuuu?
4. Bo03MOXHO JIM HCIOJIb30BaHNE KJIETKOW PHEPIHU HE CBSI3aHHOM C IIEPEHOCOM 3JIeKTPOHA (IIpoToHa)?
3ananue 8. JlaiiTe pa3BepHYThbIE OTBETHI HA CIEAYIOIINE BOIPOCHL:
5. KakoBa 3aBHCHMOCTb HEPreTHKH KJIETKH OT KOHLEHTPAIMH BEIecTBa B cpejie?
6. Kaxkue q)aKTOpI)I OrpaHNMYMUBAIOT BO3MOXHOCTDH MCITIOJIb30BAHUA OPTaHU3MOM PECAKIIUN B KAYCCTBC
SHEproaaroumen?
7. Kak noanep>xuBaroTcs B KJIETKE YCIOBUS, 00eCIIEUNBAIOLINE €€ HKHU3HEACATEIbHOCTh?
8. TIlouemy mis GakTepuii criocod TpaHCIIOPTa BEIIECTB B KIETKY OKa3bIBACTCS KPUTHYECKUM?



3amanue 9. JlaiiTe pa3BepHYThIC OTBETHI HA CIEAYIONINE BOITPOCHI:
9. Kak CBsI3aHO CPOJICTBO KJIETKH K CyOCTpaTy ¢ TPaHCIIOPTOM?
10. Bo3MokHO 71 HapyIIeHHE [EJIOCTHOCTH MEMOpaHbI Y IPOKapHOTHOTO OpraHu3Ma?
11. Kaxme peaknuu CBSI3BIBAIOT IIUTO30JIb IUTOIUIA3MEI ¢ MeMOpaHHBIM ammaparom? C pubocomamu?
12. UYro HyXHO IUIsl TOTO, YTOOBI YacTh peakuuii anabonn3Ma 1 karobonu3ma Obla o0rIeit?
3anmanue 10. [laiiTe pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOIIPOCHL:
13. B03MOXHO J1 TTOSIBIICHHE a3pOOHOT0 0OMEeHa /10 mosiBiieHus (poTocucremsr 117
14. B03MOXHO JIM MTOSIBJICHUE AbIXaTEIbHOMN LEIH IIepeHoca 3JIEKTPOHOB [0 MOsBIIeHUs (hoToCHHTE3a?
15. Ilouemy mMeTaboaM4YecKue My TH ONPENCISIOT crieliuduKy oOMeHa (U3N0IOTHUECKHUX IPYIII
MHUKpPOOPTaHH3MOB?
3ananue 11. Jlaiite pa3BepHyTble OTBETHI Ha CIIEAYIOIIUE BOIIPOCHL:
16. Moryt nmu oTAenbHBIE (PePMEHTH XapaKTepH30BaTh IMyTH 0OMeHa opraHn3Ma?
17. Kak 3aBucHUT cHHTe3 (pepMEHTa OT BHELIHUX YCIOBHHA?
18. KaxoBo 3HaueHHe 3amacHbIX BemecTs s portoTpodor? g xemorpodon?
3anmanue 12. [laiiTe pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOMPOCHL:
1. Bo03MOXHO 11 IPEACTaBUTh BOZHUKHOBEHHE T€HOMa HOBBIX OaKTEpHil B BUJIE OCIEI0BATEIBHBIX
MyTauun?

2. Kakoe 3HaueHHEe UMEIOT KOMOWHATOPHBIE IPOLIECCH B TEHETHKE MHUKPOOPTaHU3MOB?
3. KaxoBo 3HaueHHE OTTOPKEHUS TY>KEPOIHON TeHETHYECKOH HH(DOPMAIMH AJIS CYIIECTBOBAHUS BHIOB?
4. Yro Takoe rerepooOHs B IPHIOKEHUH K MUKPOOHBIM cucteMam?
5. Kak pa3pemuts NpoTHBOpEUre MEXIAY COXpaHEHHEM CBOWCTB BH/Ia U UX U3MEHEHHUEM Ha YPOBHE
Gaxrepuii?
TpeOoBanus K peTHHI-KOHTPOJIIO
Mopynu | Tembl | Bunst pabot | bannel
5 cemectp
I monyne 1. Mopdomnorus, ee 00bEKTbI U METOJIBI JlabopaTopHsie pabOTHI 10
2. CTpyKTypHO-(pYHKIHOHAIbHAS OPTaHU3AIHS 3ajaHust 1J1sl CaMOCTOSITEIIbHOM 5
MPOKApPHUOTHOM KIIeTKH. Mopdomorndeckas paboTsI
I pepeHIIPOBKA y TPOKAPHOT Pedepar 5
3. Poct u kynbTHBHpOBaHHE MUKPOOPTAaHH3MOB
4. MeTa60J1yI/I3M HpOI:I)(apI/IOT poop KomnoxsmyMe! 10
Hroro:
5. 'eHeTHKa MPOKAPHOT JlabopatopHbie paboThI 10
6. PazHooOpa3ue u cucteMaTHKa 3amaHus 1 CAMOCTOSTEIBHOM 5
MHUKPOOPTaHHU3MOB paboThI
1T monynp 7. DKOJIOTHSI MUKPOOPTaHU3MOB Pedepar 5
pa
8. [puknanHas MUKPOOHOJIOTHSE
Komnoxksuymsl 10
Uroro: 60
OK3aMeH 40
Bcero: 100
9. CBeeHusi 00 00HOBJIEHNH padoyeil MPOrpaMMbl AMCHUIIMHBI (MM MOAYJIS)
Ne O0HoBJIEHHBIH pa3aen Onucanye BHECEHHBIX PexBU3UTHI TOKYMEHTA,
LI padoueii mporpaMmbI HU3MeHeHMId yTBEpAHBILET0

JAUCHUITJIMHBI HU3MCHCHUSA
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