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®dopma o0ydeHust o4Hast
Oommas TpyIoeMKOCThb 4 3ET
YacoB 1o yueOHOMY ILIaHY 144 Bunp! koHTpONIsL B cemecTpax:
B TOM YHCJIE: 9K3aMeHbI 5
ayJUTOPHbBIE 3aHATHUL 51
caMoCTOsTeNIbHAs paboTa 66
4acoB Ha KOHTPOJIb 27

Pacnpeue.ﬂeﬂne YacoB JUCHMIIIMHBI 10 ceMecCTpaM

Cemectp
(<Kypc>.<Cemectp Ha| 5 (3.1)
Kypee>) Hroro
Henens 17
Bup 3ansaruii vin | prjg | vo PII
Jlexnun 17 17 |17 17
IIpakTnueckue 34 B4 (34 ]34
Wroro ayn. 51 |51 |51 P51
KonTakrnas pabora 51 |51 |51 51
Cawm. pabora 66 66 |66 |66
Yacel Ha KOHTPOJIb 27 R7 127 R7
Hroro 144 (144 (144 |144
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Pabouast nporpamMma JUCIUILINHEL

Muxpo0uoJiorust

pa3paborana B coorBercTBUU ¢ PI'OC BO:!

DeepanbHbIil TOCYIAPCTBEHHBIH 00pa30BaTENbHbINA CTAaHIAPT BHICIIET0 00pa30BaHus MO HAMPABICHUIO MOAroToBKH 35.03.05
CanoBocTBo (ypoBeHb OakanaBpuara) (npuka3z MunoOpHayku Poccun ot 8/1/2017r. Ne737)



1. LIEJIM U 3AIAYM JUCLUATITAHBI

1.1|co3aaTh y CTyIEHTOB IPEICTABICHUS O OMOJIOTHIECKOM MHOT000pa3uy MUKPOCKOITMUECKOTO MUpPa KaK BEAYIIETOo (hakTopa
YCTOWYMBOCTH KMBBIX CUCTEM U OHMOC(EpHI B LIETIOM

3agaum :

1) 0O3HAKOMIICHHE CTYICHTOB ¢ MOP(OIOTHISCKIM, (PU3UOTOTHYSCKUM U IKOJIOTHIECKHM MHOT000pa3ieM MUKPOOPTaHU3MOB;

2) HoyYeHHe NpeACTaBICHHA 0 MPOoOIeMax CUCTEMATHKU U KilacCU(UKAIIMU TIPOKAPHOT;

3) ysicHeHHe TEOpHH OHOXUMHUYECKOTO €ANHCTBA )KU3HU U UCKITIOUUTEIBHOTO Pa3HOO0Pa3usl JHEPreTHYESCKUX MPOIIECCOB, BO3HUKIIHX
Y IPOKapHOT B HPOLIECCE IBOIFOLIUH;

4) u3y4eHHe poJU Pa3HbIX IPYII MUKPOOPTaHU3MOB B MIPUPOJIC U JKU3HU YETOBEKA.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

uxn (pazgen) OIT: B1.0

2.1/ TpedoBanusl K NpeABApUTEIbHOM NMOATOTOBKE 00y4al0Ierocs:

2.1.1{TTouBoBencHIE

2.1.2{ Xumus

2.2| IncuMnauHbI (MOAYJIM) U MPAKTUKH, JJIs1 KOTOPHIX OCBOEHHE TAHHONH AMCUHMIIUHBI (MOYJs) He00X0AMMO KaK
npeauIecTByoLiee:

2.2.1| TexHONOrNM BBIPAIUBAHUS [IOCAJOYHOTO MaTepHaa

2.2.2|IIpakTHKa 1Mo cagoBOJACTBY

2.2.3| duronaroiorus

2.2.4|CoBpeMeHHbIE METO/IbI 3aLIUTHI PACTCHUMH

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 11O JUCIHUIIVIMHE, COOTHECEHHBIE C IINTAHUPYEMbBIMH
PE3YVJIBTATAMU OCBOEHMS OBPA3OBATEJBHOM ITPOTPAMMBI

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOAYJIA)

Kon HaumeHnoBaHue pa3iesioB U TeM Bupa 3a- | Cemectp /| YacoB | Uctounuku | Ilpumeuanue
3aHATHSA HATUS Kypc

Pazgea 1. 1. MukpoOuoJiorus, ee 00beKThI U
METOABI

1.1 Muxpobuosorus, ee 00beKTbl U METOABI Jlex 5 2

1.2 IIpurorosneHne NpUKU3HEHHBIX NIPENAPATOB JIab 5 2
MHUKPOOPTaHU3MOB

1.3 Mukpobuosnorus, e 00bEKTbI U METOJIbI Cp 5 8

Paznen 2. 2. CTpyKTypHO-(QYHKIIHOHATbHAS
XapPaKTepPUCTHKA MPOKAPHUOTHOM KJIETKH.
Mopddoaornueckas nudpdepeHuupoBKa y
NMPOKapuoT

2.1 CTpyKTYpHO-(Q)YHKIIMOHAIbHAS XapaKTEPUCTHUKA Jlex 5 2
IPOKApPUOTHOI Ki1eTkH. Mopdosorndeckast
T epeHIIPOBKa Y IPOKAPHOT

2.2 IIpurorosnenue GUKCUPOBAHHBIX U OKPAIICHHBIX JIab 5 2
IpenapaToB MUKPOOPraHU3MOB. Ma30k

2.3 Oxkpacka 6axrepuii o ['pamy JIab 5 2

2.4 CTpyKTYpHO-()YHKIIMOHAJIbHAS XapaKTEPUCTHUKA Cp 5 10

HPOKapHOTHOH KieTKH. Mopdonornaeckas
T epeHIPOBKa Y IPOKAPUOT

Pazgean 3. 3. PocT u KyJbTHUBHpPOBaHHe

MHKPOOPraHU3MOB
3.1 Poct u kynpTHBHpOBaHHE MUKPOOPTAaHU3MOB Jlex 5 2
3.2 Tunel nutarensHbIX cpel. Crepunuzanus Jlab 5 2

MUTATENBHBIX cpex U nocyabl. [loceB OGakrepuii Ha
TUIOTHBIC TUTATEIbHBIE CPEIbI

33 TTony4enne HakonuTenbHOU KyIbTYpHI KapTodensHol|  JIad 5 2
MaJIOYKU M a30TPHKCHPYIOMUX OaKTepuit

3.4 Berienenue 4icToi KyabTyphl KapToQenbHON Jla6 5 2
MaJ0YKU

3.5 Poct u KyneTHBHpOBaHHE MUKPOOPTaHU3MOB Cp 5 2

Pa3nen 4. 4. MeTa601m3M NPOKAPUOT

4.1 Merabonu3m mpoKapuoT Jlex 5 2




4.2 bporkeHne NeKTHHOBBIX BELIECTB JIa6 5 2
43 Hutpuduxanus Jla6 5 2
4.4 Hemtrono3opaspyiiaroiiye 6akTepun Jla6 5 2
4.5 MeTtabo13M NpoKapuoT Cp 5 10
Paspea 5. 5. I'eHeTHKa POKApHOT
5.1 I'eneTrka npokapuot Jlex 5
52 I'eneTnka npokapuor Cp 5
Pa3gen 6. 6. PazHooGpa3ue u cucreMaTuKa
MHKPOOPraHU3MOB
6.1 Pa3HooOpa3ue u cucTeMaTuka MUKpOOPIaHU3MOB Jlex 5
6.2 Pa3zHo0Opasue u cucteMaTiKa MUKPOOPTaHHU3MOB Cp 5
Pazpen 7. 7. Dxoji0rusi MUKpOOPraHUu3MoOB
7.1 DKOJIOTHUSI MUKPOOPTaHU3MOB Jlex 5 2
7.2 Muxkpodiiopa IouBbl JIa6 5 4
7.3 Mukpodiiopa BoibI JIa6 5 4
7.4 Mukpodiiopa Bo3ayxa JIa6 5 4
7.5 OmnpeeneHue 4yBCTBUTEILHOCTU MUKPOOPTaHU3MOB K JIab 5 2
AHTHOMOTHKAM
7.6 DKOJIOTHUSI MUKPOOPTaHH3MOB Cp 5 10
Pazgen 8. 8. IIpukiaagnass MUKPOOHOJIOTHS
8.1 IMpuknaanas MUKpOOHOIOTUS Jlex 5 3
8.2 AHann3 0aKTepHalbHBIX MPENapaToB JIa6
8.3 [TpuknanHast MUKpOOHOJIOTHS Cp 5 10
Paznen 9. Dk3amen
9.1 OK3aMeH 5 27

5. OEHOYHBIE MATEPHUAJIBI JIUISI IPOBEJEHUSA TEKYIIENA U TPOMEXKYTOYHOM ATTECTALIMUA

5.1. OHeHO‘{HLle MaTepuaJibl 1J151 IPOBEACHUSA TeKyII_leﬁ aTrrecranuu

Cwm. I[TPMJIOXKEHUVIE 1.

5.2. OuneHo4yHble MaTepHaJIbl /sl NPOBEICHH MPOMEKYTOYHOH aTTecTaluu

Cwm. ITPUJIOXEHHME 1.

6. YHAEBHO-METOJNYECKOE © UTHOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOY JIST)

6.1. Pexomenayemas aurepatypa

(OcHOBHAs:

1. Mukpobuomnorus : yaeonuk / O.J1. Cunopenko, E.I'. bopucenko, A.A. Banbkosa, JI.W. BoitnHo. — Mocksa : UHOPA-M, 2020. — 286 c.
— (Bricee oOpazoBanue: bakanaBpuar). - ISBN 978-5-16-009743-5. - Tekcer : anekTponHsiid. - URL:
https://znanium.com/catalog/product/1227524 (nara obpamenus: 20.06.2022).

2. Herpycos, A. 1. MukpoOuosnorus: Teopust u npaktrka B 2 4. Yacts 1 : yueOHuk s Byzos / A. . Herpycos, 1. b. KoroBa. — Mocksa :
3narensctBo FOpaiit, 2022. — 315 ¢. — (Briciiee oopazoanue). — ISBN 978-5-534-03805-7. — TekcT : 3eKTPOHHBIIH //
(O6pasoBatenbHas mwiarhopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489076 (narta oopamienus: 20.06.2022).

3. Herpycos, A. 1. MukpoOuoorus: Teopus 1 npakTuka B 2 4. YacTs 2 : yueOHuK 11 By30B / A. U. Hetpycos, U. b. KotoBa. — Mockga :
3narensctBo FOpaiit, 2022. — 332 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-03806-4. — TekcT : 3neKTpOHHBIIH //
(O6paszoBatenbHas mwarhopma HOpaiit [caidT]. — URL: https://urait.ru/bcode/490704 (marta obpamenus: 20.06.2022).

{ormomtHUTETFHAS !

1. Kucnenko, B. H. Mukpo6uonorus : yaeonuk / B. H. Kucnenko, M. 111. AzaeB. — Mocksa : UHOPA-M, 2019. — 272 c. — (Beicuiee
oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010250-4. - Tekcr : anexrponnsiit. - URL: https://znanium.com/catalog/product/1009634
(marta oOpamenus: 20.06.2022).

2. CaxapoBa, O. B. O6uias MukpoOuosorus u oomas canutapHast MUKpoOHoorus : yaebrnoe nocobue / O. B. Caxaposa, T. I'. CaxapoBa. —
2-¢ n3n., ncrip. — Cankrt-IlerepOypr : Jlans, 2022. — 224 c. — ISBN 978-5-8114-3798-6. — Tekct : »neKTpoHHBIH // JIaHb : 31€KTPOHHO-
oubmmoTeunas cucrema. — URL: https://e.lanbook.com/book/206942 (mata oOpamenus: 20.06.2022).

6.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"

31 |Caiit ®BYH LIHUU Drmpemuonoruu PociotpeGranzopa http:/crie.ru

92 |Caiit [TocTHayka http://postnauka.ru/themes/microbiology

93 |Caiir HUIIDM um. H.®. lamasewn http://gamaleya.org

6.3.1 IlepeyeHs MPOrpaMMHOr0 odecreyeHust

6.3.1.1|Microsoft Windows 10 Enterprise

6.3.1.2|Microsoft Office npodeccuonanbhslii mitoc 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 ans 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 CoBpemeHnnble npogdeccuoHaIbHbIe 6a3bl JAHHBLIX U MH(POPMANIMOHHbIE CTPABOYHbIE CHCTEMBI

6.3.2.1)9BC «ZNANIUM.COM»

6.3.2.2|9BC «}OPAUT»

6.3.2.3| 9BC «YHuBepcuTeTckas 6uOIuoTeKa OHIaiH»

6.3.2.4|OBC IPRbooks

6.3.2.5|9BC «Jlaub»

6.3.2.6|95C BOOK.ru

6.3.2.7|9BC TeI'Y

6.3.2.8| Hayunast snexrponnas oudnnoreka eLIBRARY.RU (nmoamnucka Ha )ypHaIbI)

6.4 Odpa3zoBaTe/ibHbIE TEXHOJIOTHH

6.4.1| JuckyccroHHbIe TEXHOIOTHH ((HOPYM, CUMIIO3UYM, 1e0aThl, aKBApUYMHAsI JUCKYCCHUS, TAaHEbHAS JUCKYCCHUS, KPYTJIbIi
6.4.2| UndpopmanmonHsle (HUPPOBBIE) TEXHOIOTUU




6.4.3| Texuonoruu Pa3BUTHA KPUTUYICCKOTO MBIIIJICHUA

6.4.4| AkTUBHOE CiTyIIaHNe

6.4.5|Metobl rpyIoBOro peuieHns TBOpueckux 3anad (Mero Jenbu, meron 6—6, MeTo pa3BUBAIOIICH KOOTIEPAIIUH,

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUITJIMHBI (MOY JIS1)

Ayauropus ObGopynoBanue
5-316 MYJbTUMEANNHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHas MeOelb
5-324 MUKPOCKOITBI , TEPMOCTAT, IEHTPUPYTA, XOJIOJHIBHUK « THHAPY, AIMEKTPOILUTUTKHU, CTEPHIN3ATOP, BECHI

TOPCHOHHBIE, CBETHIBHUKH HACTONBHBIE, IIKa() CYMIMIbHBIN, OaHS KOMOMHNPOBaHHAsS, HEPEHOCHOH MYJIbTUMEANHHBIHA
KOMIUIEKC, IEPEHOCHOM HOyTOYK, yueOHas MeOelb

8. METOAUYECKHUE MATEPHAJIBI JIA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIITUHBI

Cwm. ITPMJIOKEHME 2.




INPUJIOKEHHUE 1

5. OUIEHOYHBIE MATEPHAJIBI J1JIs1 TIPOBEJEHUS TEKYIIEW U MPOMEXYTOYHOM ATTECTALIUU

5.1. OueHo4Hble MaTepUAJIb] JJIsl IPOBEACHUS TeKYylIel aTTecTaluu

TecroBble 3a1aHus ISl IOATOTOBKHU K KOJUIOKBHYMY

Tema: MeTabomau3m mpokapuoT. bpoxenue.

1. JIutoTpohHBIMH Ha3bIBAIOT

a) OPTraHN3MBl, KOTOPBIE B KaUECTBE JOHOPOB AJIEKTPOHOB HCIIONIB3YIOT HEOTPAaHWIECKHUE BEIICCTBA,;
0) opraHu3Mbl, KOTOPBIC B KAUECTBE JIOHOPOB 3JIEKTPOHOB UCIIOJIB3YIOT OTPaHUIECKHUE BEIECTBA;
B) OPraHU3MBbI, KOTOPBIE HYXKAIOTCSI B MUKPO- M MAKPOAJIEMEHTaX;

T') OPraHu3MBbl, U1 KOTOPBIX HCTOYHUKOM SHEPTHUH SBIISIOTCS OKUCINTEIbHO-BOCTAHOBHUTEIILHbIEC PEAKIUH.
2. ®oToTpohamu Ha3bIBAIOT

a) OrpaHU3MBbI, UCTIOJIB3YIOIIHE CBET B KAUeCTBE HCTOYHHUKA SHEPTUH;

0) OpraHu3Mbl, CIIOCOOHBIE K aBTOTPO(DUH;

B) OpraHM3Mbl, COAEpIKAIIHE XIOPO(UILIBI;

') OpraHU3MBI, HCIIOB3YIOIINE YITICKUCIBIN Ta3 I CHHTE3a OPTaHUKH.

3. B 3aBuCHMOCTH OT 0OCOOEHHOCTEI KOHCTPYKTHBHOTO METa00IM3Ma OPTaHU3MBbI JAEJIAT Ha

a) aBTOTpO(HOB U TeTepOTPO(OB;

0) xemoTpooB 1 GOTOTPOPOB;

B) XeMOJUTOTPO(OB, XeMOOPTraHOTPOGhOB, HOTOTUTOTPO(OB U POTOOPraHOTPODHOR;

I') ayOaKkTepHii U apxebaKTepHii.

4. K kakoii rpynrne 1o crnoco0y CyIiecCTBOBaHHS OTHOCUTCS OOJIBITMHCTBO IPOKAPHOT?

5. 3anojHUTE MPOMYCKHU B TAOJHIIE

Hcrounuk Honop Ucrounuxk Crioco0 cyiecTBOBaHUs [IpencraBurenu
SHEpPIrUu JJIEKTPOHOB yriaepoja MIPOKApUOT
XEMOJIUTOABTOTPODUS
CBET HEOpT. OpraHuy.
COCTMHEHUS COeIMHEHUS

(hoToopranorerepoTpous

CBET HEOPT. YIJIEKUCIIBINA
COCIMHEHUS ras
XEMOOPTaHOABTOTPOGHS
OK.-BOCCT. OpTraH{Y. OpraHud.

peakumn COCOMHCHUA COCONHCHUA




(oroopranoaBToTpOhUS

OK.-BOCCT. HEOpT. OpraHuy.
peakiuu COCTMHECHUS COCIIMHEHUS

6. JlaiiTe onpeneneHue TEPMUHY «OpOKEHIE)

7. BeliecTBO MOXKET OBITh MOJABEPTHYTO COPAKUBAHUIO TIPU YCIOBHH, YTO OHO

a) UMeeT HelTpaJbHOe WM OCHOBHOE 3HaueHue pH;

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

') UMeeT OoTaThie SHEPTHEeH XUMUYCCKUE CBSI3H.

8. bpoxeHue cunTaroT NPUMUTUBHBIM SHEPIETUYECKUM MPOLIECCOM, IOCKOIBKY

a) KOHEYHBIE TIPOIYKTHI CO/IEPKaT 3HAYUTEIBHYIO YacTh SHEPTHH, 3aKIIFOYCHHON B ICXOTHOM CyOCTpaTe;
0) maeT MaibIil BRIXOJ YHEPTUH;

B) IaBHO BO3HHKIIO;

T') IIHPOKO PacIpPOCTPAaHEHO B IPUPOJIE.

9. KakuMm 06pazom pemaercs mpobiaeMa akIenTopa 3JIeKTPOHOB IPH OpOosKeHUH?

10. OxapakTepu3yiiTe 10 CIeIyIOIei cXeMe IPOIMMOHOBOKHCIOE OpOKEeHUE

- ICXOHBIN cyOcTpat(bl)

- IIOCIIEAOBATEIILHOCTh ONOXMMHUECKHUX PEaKIIUH

- YCIIOBHSI TPOTEKAHUS MPOIIECCa, BAPHAHTHI PA3BUTHS MPOIecca IPU H3MEHEHHH YCIOBUH
- CyMMapHbI YHEPreTHUECKHH BBIXO]T

- MUKPOOPTaHU3MBI, BEI3BIBAIOIINE NaHHBIN MPOLECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OPOXKEHUS

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

- IIOCJIEI0BATEIILHOCTD OMOXMMHUUECKHUX PEaKIUH

- YCIIOBHSI TPOTEKAHMS MPOIIECCa, BAPHAHTHI Pa3BUTHS MPOLIECCa MIPHU U3MEHEHNH YCIIOBHHA
- CyMMapHbI 3HEPTeTHUECKUN BBIXO]]

- MUKPOOPTaHN3MBI, BBI3BIBAIOIINE JaHHBIH IPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OpPOXKEHUS

12. OxapakTepu3yiTe 10 CIenyromeii cxeMe ClIMPToBoe OpOKeHHe

- HCXOJHBIH cyOcTpat(bl)

- IIOCJIEA0BATEIILHOCTD OMOXMMHUYECKHUX PEaKLUi

- YCJIOBHSI IPOTEKaHUS MPOLIECCa, BAPHAHTHI Pa3BUTHUS MIPOLIECCA IPU U3MEHEHUH YCIIOBHH
- CyMMapHbIA SHEPTeTHUYECKUN BBIXO]]




- MHKPOOPTaHU3MbI, BBI3BIBAIOIINE JAHHBIN MPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOTO OPOKEHNSA

13. OxapakTepu3yHTe 10 CIeayIoNei cXeMe MaclTHOKHCIIOE OposKeHue

- HCXOJHEIH cyOcTpat(bl)

- IIOCIIEAOBATEILHOCTh ONOXMMHYECKUX PEAKIIH

- YCIIOBUSI TPOTEKAHMsI TPOIECCA, BAPUAHTHI Pa3BUTHUS MTPOIIEcca NPU U3MEHEHHH YCIIOBUI
- CyMMapHBIi YJHEPreTUUECKHH BBIXO]T

- MUKPOOPraHnu3Mbl, BbI3bIBAOIINE Z[aHHLIﬁ mpouecc

- IPaKTHYECKOE 3HAUCHHE 3TOTO OPOKEHUS

Bomnpocs! 151 TOATOTOBKH K KOJUIOKBHYMY

OtyerHas Tema: CucTeMaTrKa NpoKapuoT. [ pymibl NPOKapHOTHBIX OPraHU3MOB.

1. K xaxkoii rpynme no bepmxu (1993) otHOcaTCes cnenyromue posl? JlaliTe XapakTepuCTUKY 9TOH IpyIe:
Bapmuanrt 1(1) Methanobacterium, Methanosarcina, Methanococcus, Methanospirillum
Bapuanr 2(1) Halobacterium, Halococcus, Haloferax, Natronococcus

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

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

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

2. [lepeuncianTe OCHOBHBIX MPEICTABUTENCH, OTHOCSIINXCS K TPYIIIe:

BapuanT 1(2) unocnopoobpa3yroiiye rpaMnoioKUTETbHBIE OPraHU3MbI

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

Bapuanr 3(2) DkcrpemaibHble TEpMOQUIbHBIE apXeOaKTeprH

Bapuanr 4(2) TepmoduisHbie Cyiib(haTBOCCTAHABIMBAIOIINE apXeOaKTEpUU

Bapuanrt 5(2) AspoOHbIe XeMOTUTOTPOPHI

Bapmuanr 6(2) Cynbdugoresst

Bapuanr 7(2) Anokcurennsle GporoTpodHble OaKTepHH

Bapuanr 8(2) Okcu reHHsie GoToTpodbI

OtuerHas Tema: [IpokapHoTHI M OKpYy>Karomas cpeza.

Bo3HUKHOBEHME M Pa3BUTHE 3KOJIOTHH MUKPOOPTaHU3MOB

AyTaKonorust 6akrepuii.

3eMHOe TATOTEHHE, MAarHUTHBIE TIOJIS, H3JIydeHHUSL.

Temneparypa.

KoHuenTpauysa noHoB BoAopoJa.

BopaHast akTHBHOCTD.

MonekynspHbIA KUCIOPOI.

IInTaTteapHbIE BEIIECTBA.

TOKCHYHBIE BEILIECTBA.




buornueckue dakTopsl.

®DopMBI B3aIMOOTHOIICHUH OaKTepuii.

B3anmMooTHOIIEHNST MUKPOOPTaHU3MOB C O€CIIO3BOHOYHBIMH )KUBOTHBIMHU.
B3auMoOTHOLIEHNS € T03BOHOYHBIMH.

B3auMoOTHOLIEHNS C PACTCHUSMH.

6. Apeaibl 6akTepuii U GakTepHAIbHBIE [IEHO3BI.

TecroBble 3a1aHus IS TIOATOTOBKU KOJIJIOKBUYMY

OtueTHas Tema: Metabonusm npokapuot. DotoTpodus.

1. BonbIMHCTBO ITHaHOOAKTEPU OTHOCAT K

a) XeMOJIMTOABTOTpOdaMm;

0) xemoopranorerepotpodam;

B) oronuroaBToTpodam;

r) GOTOOpPraHOaBTOTPO(AM.

2. ®oTOCHHTE3UPYOLIHE TPOKAPUOTHI HCIIOIB3YIOT

a) TOJIbKO BUANMYIO 4acTh CIEKTPa;

0) yIpTpaHONETOBYIO M BUINMYIO;

B) YIbTpadHOIECTOBYIO H HHPPAKPACHYIO;

T') BUAUMYIO U MHPPAKPACHYIO.

3. HabGop nurmMeHToB y POTOTPOHBIX 2yOaKTepHid

a) TIOCTOSTHEH JJIsl ONPEeNIeNICHHBIX CHCTEMAaTHYECKUX TPYIIIT;

0) OIMHAKOB y BCEX CHCTEMAaTHYECKUX IPYIIIT;

B) BapbHUpPYET B IIpe/ieaX OAHON U TOH JKe CHCTEMaTHYECKOM IPYIIIIBI;
T) pa3iH4eH Aaxe B Ipeeax OJHOrO BUJA.

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

5. B xietke ¢poToTpohoB-IPOKAPHOT OOHAPYKEHBI

a) xJIopopHILTEI 1 OAKTEPHOXITIOPOHILIEL,

0) ToBEKO OAaKTEPHOXITOPOHILIEI,

B) TOJIBKO XJIOPO(HILIEI,

T') y OJHUX XJIOPOPUITIBI, ¥ IPYTUX OaKTEPHOXIOPO(UILITHL.
6. MakcuMyM TIOTJIONIEHHUS B CaMO#l JUTMHHOBOJTHOBOM YacTH CIEKTPa UMEeT
a) XJIOpoduIT a;

6) xsopo¢uiut b;

B) GaKkTepHOXJIOPOGHILI a;

) 6akTeproxIopoduiI b.

7. ®UKOOMITUTIPOTEHHBI HAICHBI

a) IIMaHoOaKTEepHUIL;

0) MPOXJIOPOHUTOB;




B) 3€JICHBIX OAKTEPHIi;
T) MypILypHBIX OaKTepuii.
8. KapoTnHONABI y MPOKAPHOT BBIOIHAIOT CIEAYIOIINCE (DyHKIIUH:
a) SIBJISIIOTCS BCIIOMOTATEIbHBIMU (DOTOCHHTETHYECKUMH TUTMEHTAMH, YYaCTBYIOT B peakIHsX (POTOTaKCHCa, 3aIIUIIAI0T OT TOKCHYECKUX 3()()EKTOB CHHIIIETHOTO KUCIOPO/a;
0) MpUIAIOT OPAHKEBYIO OKPACKY KIETKaM, SIBJITIOTCS BCIIOMOTATENbHBIMH (DOTOCHHTETUIECKAMHY IIUTMEHTaMH, 3aIUIIAI0T OT TOKCHYECKHX 3(PEKTOB CHHIIIETHOTO KHCIOPOa;
B) MIPUAAIOT OPAHXKEBYIO OKPACKY KJIETKAaM, YU9acTBYIOT B PEaKIMsIX (POTOTAKCHCA, 3AMIMINAIOT OT TOKCHYECKHX 3P (PEKTOB CHHITIETHOTO KHCIOPOAA;
T) SIBJISTIOTCSL BCIIOMOTATENbHBIMHU (DOTOCHUHTETHYECKUMHU IIMTMEHTaMH, YYaCTBYIOT B peakluusax (pOTOTaKcHca, IPUIAI0T OPAHKEBYIO OKPACKY KIIETKaM.
9. CriekTp norjoueHus y OTOCHHTETUUECKHUX [TPOKAPHOT CABUHYT B
a) KpacHyIo 00J1acTsb;
0) CHUHIOI0 00J1acTh;
B) 3€JICHYIO 00JIaCTh;
T) )KEJITYIO 00J1acTh.
10. ®OTOCHHTETHYECKHH anmapar y IpOKapHoT COCTOUT M3 CIIEAYIOUHMX ()yHKIMOHAIBHBIX KOMIIOHEHTOB
a) CBETOCOOMPAIOLIUX MUTMEHTOB, (JOTOXUMHYECKUX PEaKIIMOHHBIX [IEHTPOB, (POTOCHHTETHYECKHUX AIIEKTPOHTPAHCIIOPTHBIX CUCTEM;
6) MmeMOpaH, CBETOCOOMPAIOIINX IMTMEHTOB, 3JICKTPOHTPAHCIIOPTHBIX CUCTEM;
B) CBETOCOOMPAIOIINX MMMTMEHTOB 1 PEAKIIMOHHBIX IIEHTPOB;
r) MeMOpaH, XJI0poPHIIIOB, KAPATHHOHUIOB.
11. OT™MeThTE BEepHBIC XapaKTEPUCTUKH JIJIsI TPYIIIIEI TeTHO0AKTePHiA
a) CTpOTHe aHA3POOHI;
0) cozepIKaT TONBKO 0AKTEPUOXIOPOPIILT g;
B) aHOKCHTCHHBIN (DOTOCHHTES;
T') TPaMIIOJIOKUTENNbHAs! KJIETOYHAs! CTCHKA;
1) GOTOINTOABTOTPO(BI;
€) CIIOCOOHBI K a30T(hUKCALINH.
12. OT™MeThTE BEpHBIE XapaKTEPUCTUKHU JJIS IMAaHOOAKTEePHit
a) TOJIbKO OKCUTEHHBIHN (hoTOCHHTE3;
0) MOTYT pa3MHOKaTbCs IOYKOBAHHEM;
B) ciio>kHast Mopdosorudeckast mudhepeHInpoBKa;
T') TPaMIIOJIOKUTENNbHAs! KJIETOYHAs! CTCHKA;
1) umerotT pasopsannsli LTK;
) obyuraTHeIe a’po0OBI;
) CIIOCOOHBI K a30T(QHUKCAIINN.
13. OT™MeTbTE BEpHBIE XapaKTEPUCTUKH AJIS TPOXJIOPO(YUTOB
a) aHOKCHUT'€HHBII (POTOCHHTES;
0) oTcyrcTBHE XJI0poduiuia b;
B) OJHOKJIETOYHEBIE,;
T') TPaMIIOJIOKUTENbHAsI KJIETOYHAs! CTCHKA;
1) MEKPOa3pOQHIIHI;
€) cIocOoOHBI K a30T(HUKCAITHH.
14. OT™MeTbTEe BEpHbIE XapaKTEPUCTHKH JJISI ITyPITypHBIX OaKTepHuid




a) TPaMOTpHIATENIbHASL KIETOYHAs CTCHKA,;

0) OMHOKJICTOYHBIE;

B) MOTYT Pa3MHOXAaThCSI TOYKOBAHNEM;

T') aHOKCUTCHHBIN ()OTOCHHTE3

1) obnHraTHEIEe (POTOIUTOABTOTPOQEL;

) a’poOEr;

) CIOCOOHBI K a30T(UKCAIIHH.

15. OCHOBHBIM MEXaHHU3MOM aBTOTPO(HON PHUKCAIIMU YTIEKUCIOTH y IPOKAPHOT ABIISIFOTCS
a) He3aMKHYTHIH aneTun-KoA myTs;

0) BoccranoButenbHbIN LTK (unkn ApHOHA);

B) BOCCTaHOBUTEIbHBIN NeHTo30(pochaTHbIi myTh (uukn Kanseuna);

r) 1uki KanbpBrHa, HO IPH YCJIOBHH, YTO YIIIEKUCIOTa — €AMHCTBEHHBIH HCTOYHUK YIIIepoa.
16. AHOKCUTEHHBIH ()OTOCHHTE3 OCYILIECTBIISIOT

a) MypITypHBIE, 3eJICHBIC U TeIN00AKTEPUH;

0) mypypHBIE, IHAHOOAKTEPUH U TIPOXIOPO(HTHL;

B) 3€JICHBIC, TETHO0AKTEPHH U [INAHOOAKTCPHH;

T) MypIypHBIE, 3€JI€HBIC U TIPOXIOPOQHUTHI.

17. K rpymnre HecepHBIX MyPITYPHBIX OaKTepHil OTHOCAT

a) Rhodospirillum, Rhodobacter;

0) Thiospirillum, Thiocystis;

B) Ectothiorhodospira, Chromatium;

r) Rhodobacter, Thiocapsa.

18. Henmknuyeckui myTh nepeHoca JISKTPOHOB SIBIISIETCS] €IMHCTBEHHBIM JUIS

a) MypPITYPHBIX U 3€JICHbIX HUTUYATHIX;

6) 3eJeHBIX cepoOaKTepuii U renno0aKkTepui;

B) IMAHOOAKTEPHH U MPOXIOPODUT;

T') MypIYPHBIX U IMaHOOAKTEPH.

19. B kauecTBe KOHEYHOTO MPOIyKTa (POTOCHHTETHYECKOTO MPOIIecca BOCCTAHOBHUTEINb 00pa3yeTcs B peakiusixX
a) IUKIIMYECKOTO AJIEKTPOHHOTO TPAHCIIOPTA;

0) HELMKJIYECKOTO HJIEKTPOHHOTO TPAHCIIOPTa;

B) U IMKJIMYECKOTO, U HEUKINIECKOTO TPAHCIIOPTA;

T') Y pa3HbIX [O-pa3HOMY.

20. DK30T€HHBIMH JIOHOPaMH 3JIEKTPOHOB ITPH HELUKINYECKOM 3JIEKTPOHHOM TPAHCIIOPTE SIBJISTIOTCS
a) cynb(uIbl, THOCYIb(ATHI, OPraHMYECKUE COCTMHEHHUS;

0) coemMHEHUS Cephl K OpTaHNYECKHE BEIIECTBA,;

B) OpraHMYeCKUe COCIMHEHNS;

T) cyib(UIbI, THOCYIH(ATHI.

21. e porocuctemsl (I u II) pyHkumoHNpYIOT y

a) MMaHoOaKTepui ¥ MPOXIOPOPHUTOB;

0) mypITypHBIX OAKTEpUI U IIMAHOOAKTEPHIL;




B) IypITypPHBIX U 3€JICHBIX OaKTEePHiA;

I') TeJIM00aKTepUi U TPOXI0pOoPUTOB.

22. Y npokapHoT B KOHCTPYKTUBHOM META00JIM3ME YIIIEKHCIOTa BBIIOIHSET CIIeTyIONINe OCHOBHBIC
GbyHKIMN:

Tema: I'eHeTHKa MUKPOOPTaHU3MOB.

14. T'enetnueckas cucrema OakTepHui

15. Permukanus 6axrepuansHoit JTHK

16. TlepeHOC reHETHUECKOTO MaTepHalia y OaKTepHil.

16.1. Konbtoramus

16.2. Tparchopmarms

16.3. Tparcaykuus: obmas (Hecenupuaeckas), cnennpuieckas, abopTHBHAS.
17. Tenerndeckast HI3MEHINBOCTH OaKTepHil.

17.1. Myrtauuu.

17.2. OcHoBHBIC MeXaHN3MBI Koppekiuu aedekros JTHK.

18. ®eHoTunMueckass U3MEHUYUBOCTH OakTepuil. lucconunanusi.

TunoBble KOHTPOJIbHbIC 3a1aHUA U cnocood npoBeacHus TeRymeﬁ aTrecranum

KpnTepnn OICHUBAHUA U HIKAJIA OLICHUBAHUSA

Tembl pedepatos:

@DopMbI B3aMMOOTHOIIEHUH OaKTepuil.

B3anMoOTHOIIEHNS! MUKPOOPTaHU3MOB C O€CIIO3BOHOUYHBIMHU KHBOTHBIMU.
B3anMooTHomeHus 6akTepuii ¢ MO3BOHOYHBIMH.

B3anmooTHomeHHs1 OaKTepHii ¢ pacTeHUSIMHU.

Kpurtepuu onenuBanus pedepara:

WznoxeHHoe moHnMaHue pedepara Kak IeJI0CTHOrO aBTOPCKOTO TEKCTa
OTIpeIeNIsIeT KPUTEPUH €T0 OLICHKH: HOBHU3HA TEKCTa; 00OCHOBAaHHOCTH
BBIOOpA MICTOYHHKA; CTETICHb PACKPBITHS CYITHOCTH BOTIPOCA;
coOuroicHHs TPeOOBaHMIA K 0(OPMIICHHUIO.

HoBwu3Ha TekcTa: a) akTyaIbHOCTh TEMBI UCCIIEIOBaHUS; 0) HOBU3HA H
CaMOCTOSTEILHOCTh B MOCTAHOBKE MPOOJIeMbI, (HOPMYTHPOBAHHE HOBOTO
aCTIeKTa U3BECTHOM MPOOIEeMBI B YCTAHOBIICHIH HOBBIX CBSI3EH
(MeXTpeaMETHBIX, BHYTPUIIPEAMETHBIX, HHTETPAIHOHHBIX); B) YMEHHE
paboTath ¢ UCCIIeAOBAaHUSMH, KPUTHICCKOH JTUTEPATYPOH,
CHCTEMAaTH3MPOBATH U CTPYKTYPUPOBATh MAaTEPHUAIT; T') IBJICHHOCTh
ABTOPCKOH TMO3UITUH, CAMOCTOSITEIILHOCTh OIIEHOK U CYKICHHUIA; JT)
CTHJICBOE CIMHCTBO TEKCTA, SAMHCTBO KAHPOBBIX YEPT.

CreneHb PaCKPBITHSI CYIHOCTH BOIPOCA: a) COOTBETCTBHUE IIJIaHA TEME
pedepata; 6) COOTBETCTBHE COZepKaHUS TeMe U IUIaHy pedepara; B)
MTOJTHOTA W TITyOMHA 3HAHUIA IO TeMe; T) 000CHOBaHHOCTH CITIOCOOOB H
METOJIOB Pa0OTHI C MATEPUAIIOM; €) YMEHHE 00001IaTh, AeTIaTh BHIBOIEI,
COIOCTABJIATH PA3IUYHBIC TOUYKH 3PCHHS IO OJTHOMY BOIIPOCY
(mpobneme).




O060CHOBaHHOCTH BEIOOpA MCTOYHHUKOB: &) OIICHKA HUCIIOIb30BAaHHOMN
JUTEpaTypHI: IPUBIICUCHBI JIM HaHOO0JIEe H3BECTHBIE PAOOTHI IO TEME
ucciaen0BaHus (B T.4. )KypHaJIbHbIE IyOINKAIMK ITOCTIETHHX JIET,
MOCJIC/IHUE CTaTHCTHYECKHE JTAHHBIE, CBOJIKH, CIIPABKH H T.JI.).
CoOmonienue TpeOoBaHuii K 0()OPMIICHHUIO: ) HACKOJIBKO BEPHO
oopMIIEHBI CCHUIKU Ha HCIOJIB3YEMYIO JIUTEPATYPY, CITUCOK
JUTEpaTyphl; 0) OllEHKa 'PAMOTHOCTH U KYJIBTYPBI U3JI0KEHHUS (B T.4.
opdorpaduieckolt, MyHKTYallMOHHOH, CTUIINCTHIECKON KYIbTYpBI),
BJIa[ICHIE TEPMUHOJIOTHCH; B) COOM0IcHIE TPEOOBaHUN K 00BEMY
pedepara.

«OTJIMYHO» CTaBUTCS, €CJIN BHIITOJIHEHBI BCe TPEOOBAHMS K HATMCAHHIO
u 3ammTe pedepara:

o0o3HaueHa npobyeMa 1 000CHOBaHA €€ aKTyalbHOCTb, ClICNIaH KPaTKUH
aHaJIM3 Pa3IMYHBIX TOYEK 3PEHHUS Ha paccMaTpuBacMyro npoliemMy u
JIOTUYHO U3JI0KeHa COOCTBEHHAs TTIO3UIIKS, CHOPMYITUPOBAHEI BEIBOJIBI,
TeMa PacKphITa MOJHOCTHIO, BBIIEPKaH 00bEM, COOIIOIEHBI TPeOOBaHUS
K BHEUIHEMY O0(OPMJICHUIO, 1aHbl IPABUIIbHbIE OTBETHI HA
JIOTIOJTHUTEJIbHBIE BOIPOCHI.

«X0po110» — OCHOBHBIE TpeOOBaHMUs K pedepary U ero 3auure
BBITIOJTHEHBI, HO TIPY 3TOM JOIYIIEHBI HeloYETHI. B uacTHOCTH,
MMEIOTCS. HETOYHOCTH B W3JI0KCHUH MaTepHaa; OTCYTCTBYET
JIOTUYEeCKast TOCIIeI0BaTeIbHOCTD B CYXKJICHHAX; HE BBIIEPKaH 00BEM
pedepara; nmerorcs ynmymeHust B 0pOpPMIICHHH; Ha JIOTIOJIHHUTEIIbHbIE
BOIIPOCHI ITPH 3aIUTE JaHbI HETIOJIHbBIE OTBETHI.

«Y IOBJIETBOPUTENHHO» — UMEIOTCSI CYIIECTBEHHBIE OTCTYIICHHUS OT
TpeboBaHuii k pedepupoBanmio. B uacTHOCTH: Tema OCBelleHa JIUIIb
YaCTUYHO; JOITyIIeHbI (pakTHdIecKkne OMMOKY B COepKaHIH pedepara
WY TIPY OTBETE Ha JIOTIOJIHUTEIbHBIE BOMPOCHL; BO BPEMSI 3aIIIUThHI
OTCYTCTBYET BBIBO/I.

«HeynoBneTBopuTeIbHO» — TeMa pedepara He pacKphITa,
00HapyXMBaeTCsl CyIIECTBEHHOE HEIIOHUMaHue Mpo0iIeMbl MM pedepar
HE IPEe/ICTaBIICH.

TecTbl KOJIIOKBUYMA:

1. YHHYTOXXEHHUE OTPEIeICHHBIX TPYII MATOT€HHBIX MUKPOOPTAaHU3MOB B OKPY’KaIOIIEeH Cpefe:
a) acenrtuka

0) crepunu3anus

B) Ae3UH(EKITUS

T') aHTUCETITHKA

) TIacTepH3aITHs

[IpaBuibHO BEIOpaH BapHaHT OTBeTa — 1 Oamn
Tect u3 30 3aaHui,

20 6a17I0B — yIOBIETBOPUTEIEHOY

25 6aJIOB — «XOPOIIOY

30 0amI0B — «OTIMIHOY




2. CucreMa MEpOIPHSTHH, IPEAYNPEKIAIOIMNX BHECEHHE MUKPOOPTAaHU3MOB U3 OKPY KaFOIICH CPEIbI
B TKaHH:

a) Ae3nHpexuus

0) acenTuka

B) CTEPHIM3AIHS

T') aHTUCENTHKA

1) THHAAIA3ALHS

3. ITommHOE YHUUYTOXKEHUE B OOBEKTE BCEX MUKPOOPTaHU3MOB!

a) acenrTuka

0) aHTHUCETITHKA

B) CTCPHUIM3AIMA

r) Ae3uH(eKus

) TacTepu3alius

4. Metonpl crepunn3aiuu (BEpHO BCE, KP O M €):

a) KUTSYCHHE

0) aBTOKJIaBHPOBaHHUE

B) MMPOKAJTMBAHUE

r) GuIbTpoBaHue Yepe3 OaKTepHUANEHBINA (PHIBTP

Il) HOHU3HPYIOIIee 00TydeHIe

5. BemecTBa, UcIonbp3yeMble AJIsl aHTUCENITHKH (BEPHO BCE, KPOMeE):
a) IEPEKHUCh BOIOPOAA

0) crupt 96°

B) pacTBOp NepMaHraHarta Kajus

T') CIUPTOBOM pacTBoOp Hoxa

) aHIJIMHOBBIE KPacUTENIN

6. BemecTna, ucronbp3yeMble AT Ae3nHPEKINH (BEpPHO BCE, KPOME):
a) xjopamuH 3%

6) compt 96°

B) centabuK

T) YKaBEeJIMOH

1) aJTaMUHOJI

7. B neun ITactepa crepuansyor:

a) UHCTPYMEHTapui

0) >KuKHe cpebl

B) OJTHOPA30BBIC MITIPHUIIBI

T) ePEeBA30YHBIA MaTepHal

1) pE3MHOBBIE MEPUATKU

8. HazHaueHue MUTaTeNbHBIX Cpell B MUKPOOHOJIIOTHIECKOM MTPaKkTUKe (BEPHO BCE, KpOME):
a) KyJIbTUBHPOBAaHHE MUKPOOPTaHU3MOB

0) onpeneseHre IMMYHOTPaMMBI




B) M3Y4CHHE OMOXMMHUYIECKUX CBOHCTB MHKPOOPTaHMN3MOB

') COXpaHEHHE MYy3eHHBIX KYJIbTYpP MUKPOOPTaHH3MOB

JT) OTIPE/ICIICHUE YYBCTBUTCILHOCTH KYJIBTYP K aHTHOMOTHKAM

9. [MutaTtenbHbIC CPEABI VTS KYJIbTUBUPOBAHUS MUKPOOPTaHI3MOB BEIOUPAIOT UCXOIS 13!
a) aHTUTCHHOTO CTPOCHHUSI

0) haronuzabenpHOCTH

B) uznonorun

) MOpdoIOTHN

) BUPYJICHTHOCTH

10. TpeboBaHus, MIPEABSIBISAEMbIC K TUTATEIHLHBIM CpeiaM (BEPHO BCe, K P O Me):
a) ONTHMAaJIbHAsT KOHICHTPAIHS BOIOPOIHBIX HOHOB

0) nBer

B) CTEpUIIBLHOCTh

T') HAJIMYKE JICTKOYCBOSIEMBIX BEIIECTB

1) U30TOHHYHOCTh

11. Cpenpl, npuMeHsIEMbIE [UIs BbIACICHHE OMPEICICHHBIX BHIOBMHUKPOOPTaHH3MOB:
a) muddepeHnnaTbHO-TUATHOCTHYCCKUE

0) IJIOTHBIC

B) DJICKTHBHBIC

T) KUJKUE

) 00IIeIOCTYITHBIE

3amaHus A1 CaMOCTOSITEIbHOI paboThI:

3amanue 1. Jlaiite pa3BepHyThIe OTBETHI HA CIIEAYIOIINE BOIIPOCHL:

Kakoss! npenens! quddepeHnmayum y npokapuoT?

UYro Takoe NmepeXKUBAIOIINE CTAIUN U IOYEMY OHH MEPEeKUBAIOT?

Uro Takoe ecTeCTBEHHAsI CHCTEMAaTHKa?

3amanwue 2. Jlaiite pa3BepHyTHIE OTBETHI HA CIIEAYIOIINE BOIIPOCH:

NwmeeTtcs nmu npsiMast CBSI3b MEXKITy YHCIIOM MyTaluii M BpeMeHeM?

PaBHO3HAYHBI JIM TOHATHA (PUIOTEHUH U BOJIOIHAN?

MOHO JIM IOCTPOUTH BCEOOBEMITIOITYIO KIACCH(UKALIMIO 10 OAHOMY IPU3HAKY?

3ananue 3. Jlaiite pa3BepHYThIE OTBETHI HA CIEAYIOIINE BOIPOCHI:

C KaKMMH NpU3HAKAMH KOPPEJIUPYeT pHOOCOMaIIbHBIN anmapat?

Kakne opraHu3Mbl OTHOCSTCS K TPOTE00aKTEpHIM?

Moryt 11 IpoTe00aKTEPHUH TOJIHOCTBIO 00ECHIEYHNTh IECTPYKIIMOHHYIO BETBb YTJIEPOJHOTO IUKIIa?
3ananue 4. Jlaiite pa3BepHyThI€ OTBETHI HA CIEAYIOIINE BOIPOCHI:

Kak pacripenensiorcst XxapakTepHble GyHKIMH IO QrutoreHeTHIeckoMy npeBy? Hampumep,
azoTdukcanus, TepMOPUIHS, aBTOTPOPHS, aHAIPOOHO3, THAPOTEHOTPOPHS?

[NoueMy MaHOOGAKTEPUH COCTABUIIN OTCIBHYIO BETBb, @ HE PACIIPEACIMINCH [0 BETBAM KaK Jpyrue
dhoToTpods1?

Tema packpsbiTa ¢ OOPOH Ha COOTBETCTBYIOIINE MOHITUS U
TEOPETHYECCKHE TIOJOKEHNUS, (PAKTHI ¥ IPUMEPHI B TIOJTHOM 00beMe
00OCHOBBIBAIOT BBIBOBI — OTJINYHO

AprymeHTaIys Ha TEOPETUIECKOM YPOBHE HETIOJIHASL, CMBICT psija
KITIOUEBBIX TIOHATHN HE O0BSICHEH, JOMYIIeHa (paKkTHIecKas omunoKa, He
MpUBEALIAs K CYIIECTBEHHOMY HCKaXKEHUIO CMBICIIA — XOPOILIO
TepMHHONIOrMUECKUH annapaT HEMOCPEICTBEHHO HE CBSI3aH C
pacKphIBaEMO TEMOH, NOMyIICHBI (PAKTHICCKHE U JIOTHYECKUE OIINOKH,
CBUJIETENILCTBYIOLINE O HEIIOHUMAHUU TEMBI — YI0BJIETBOPUTEIHLHO
PaGoTa He BBITIOJTHEHA — HEYAOBJICTBOPUTEIHHO




Kak xoppenupyet Mmop¢oorust ¢ XuMudeckor pyHKunei y oakrepuii?
3amanwme 5. Jlaiite pa3BepHyTHIC OTBETHI HA CIIEAYIOIIHAE BOIIPOCHL:
MoHO 11 paccMaTpuBaTh TeHOM OaKTepHii Kak MO3auKy CBOWCTB WIIH e KaK psijl
MOCJIE/I0BATENBHBIX IPHOOPETCHUH, 1 KAKUM 00pa30M MOTJIM TaKue pactpesieieHuss BOSHUKHYTh?
[Ipencrasnser sm GropazHoOOpa3ue OaKTepuil ynopsIOYeHHOE MHOXKECTBO HIIH K€ CHUCTEMY?
3ananue 6. [laiite pa3BepHyTHIE OTBETHI HA CIIETYIOLINE BOIPOCHI:
B kakux ciydasx, onuceiBas OaKTepHANIbHYIO KYJIbTyPY, MOKHO OTPaHHINTECS aHATH30M KIIETKH, a B

KaKHXx — HOHyJ’ISI].[I/II/I?

YTo MO/DKHO MPUCYTCTBOBATH B CPEJIE, YTOOBI KyJIbTypa pocia?
Uro sBisieTcs MepBOCTENEHHBIM JIJIsl TIOHUMAaHUsI 1eATEIbHOCTH MUKPOOPTAaHH3MOB B HX CpeJie

06I/ITaHI/IiI, a yTo BTOpOCTeHeHHLIM?

JlabopaTopHas paboTa:

1. [IpurotoBuTh Mpenaparsl GUKCUPOBAHHBIX OKPAIIECHHBIX KJIETOK M3 MSCHOTO M MYYHOI'O HACTOEB,
JPOOKEBBIX TPHOOB. [IpOCMOTpETs MPUTOTOBIEHHBIE PEMapaThl, MOJIb3YsICh 00bekTHBOM MU -90 1
3apHcoBaTh, 0OpaTUB BHUMaHUE Ha (JOPMY U B3aMHOE PACIIOI0KEHHE KIICTOK.
2. IIpocMoOTpeTh pa3IiyHbIEC THITBI KOJIOHUH aKTHHOMUIIETOB. Pe3ynbraTel HaOmMoaeHN 0OPMUTE B

BHUIIE TAOIUIIBL:

MOP®OJIOT M KOJIOHUI AKTUHOMMIIETOB HA KAA

Kononus Pasmep | Iloepx
HOCTh

LBet Murnenus

BO3JLyIIHOTO

cybcTpaTHOTO

Brigenenue
MMUTMEHTA B

cpeny

Pucynok
KOJIOHMH

—_—

[Tpenapats! cienanbl BEPHO, pUCYHKH 0(OPMIICHBI IIPaBUIIbHO, TaOIHIA
3aII0JHEHA OTHOCTBIO — OTIMYHO

[Tpenapatsl cenanbl He COBCEM BEPHO, PUCYHKH HETOYHBIE, Tabnuia
3aII0JIHEHA HE COBCEM BEPHO — XOPOLIO

IIpu npuUroTOBICHNH NpENapaToB JOMYIIEHBI OIIMOKH, PUCYHKH
C/IeNaHbl ¢ OUIMOKaMU, IIPH 3aII0JHEHUN TaOJIHIIbI JOMYICHBI OIIHOKH —
YIOBIETBOPUTEIHHO

[Tpenapatsl He clieNaHbl, PUCYHKH HE C/IEJIaHbI, TaOInIa He 3al0THeHa —
HEYJOBIETBOPUTEIHHO

5.2. OlleHO‘lHl)le MaTepuaJibl JJisl IPOBEACHUS l'lpOMe)KyTO‘lHOﬁ arrecraummn

BO]IpOCI)I AJI MMOATOTOBKH K JK3aMEHY:

Sk W=

HcTopus BOSHUKHOBEHUSI MUKPOOHOJIOTHHN B BUpycoorun. 3HadeHue padot [lactepa, Koxa, beitepunka, Kiroitsepa.
HWcTopus pa3BUTHS 0T€YECTBEHHOH MUKPOOHOIOTHH W BUPYCOJIOTHH.
OCHOBHBIE HalpaBJICHUS PA3BUTHSI COBPEMEHHOI MUKPOOHOJIOTHH.

ITonoxxeHre MUKPOOPTaHU3MOB B CHCTEME KHBBIX CyLIECTB. [IpokapuOTHBIE U HYKapUOTHBIE MUKPOOPTAaHU3MBL, UX OCHOBHBIE PA3/INUUs.
[IprHIMIBI CHCTEMATHKY U KJTacCU(UKALUU OaKTepHit.
0030p CyLIECTBYIOMINX CUCTEM MUKPOOPTaHU3MOB, CXOACTBO M PA3JIMYMS B IIOXO0/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.

Crupoxetsl. bakrepun, oopasyromue Gysipsl. [loukyromuecs n/nmm odpasyromue npuaatku dakrepun. Croap3smue OakTepru, HeoOpa3yroue MI0A0BIX TE.
MuxkcoOakTepH.

I'pamoTpunatensHble a3poOHBIe (MUKPOadpO(UIIbHBIE) TATOYKN U KOKH. DaKynbTaTHBHO-aHadpOOHbIE TPAMOTPULIATENIbHBIE TAJIOUKH.

Pukkercun n xnamMuanu.

I'paMmionoxuTeNbHBIE KOKKU. DHAOCTIOPOOOpa3yOLIHE NATOYKU U KOKKH. [IpaBuibHbIe, HecriopooOpasyoliue rpaMIioIoKUTENIbHBIE MaJTOYKH.
AXTHHOMUIIETH 1 MUKOOAKTEPHH.

Mukonnasmsl.

ApxebakTepun.

[TpoucxoskaeHne U MyTH 3BOJIIOLIHA MHKPOOPTaHU3MOB.

dopma u pazmMepbl MUKPOOPTaHU3MOB.

CtpoeHre 1 XMMHYECKHH COCTaB KJIETOYHOI CTEHKH IPaMIIONIOKUTENbHBIX H TPAaMOTPHLATENBHBIX 0akTepHii, ee pyHkimu. ChepornacTsl, NpoToracTsl, L-hopmbl
OaKTepwid.

CtpoeHne 1 XUMHYECKHH COCTaB MMOBEPXHOCTHBIX CTPYKTYP OaKTepHaIbHON KIICTKH: KaICyJIbl, CIIM3UCTBIC YEXJIbl, )KI'YTHKH, BOPCHHKH, PECHIYKH.
CtpoeHre 1 XMMHYECKHH COCTaB LUTOIIa3MaTHYECKO MeMOpaHbl OaKTepUalIbHOM KIETKH, e (YHKIHH.

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

BxiroueHus1 MPOKAPUOTHOH KIIETKH, UX XUMUUECKHI COCTAB U 3HAUEHUE.

Mopdonorngeckas nuddepeHnnpoBKa B MUpe NpokapuoT. Hekynsrusupyemslie GopMbl OakTepuii.

Cnopoobpa3oBaHKe U 3HAOCTIOPHI.

MexaHu3MbI MHTaHUSI MUKPOOPTaHU3MOB.

Cnoco6s! nmutanus. [IorpeOHOCTE MUKPOOPTraHN3MOB B MaKpO- U MHKPO3JIEMEHTAX.

OOmas xapakrepucTrka Merabosn3mMa rnpokapuoT. @epMeHTh OakTepuil.

Du3HoIOrHs MPOKAPUOT: KOHCTPYKTUBHBIM OOMEH.

Du3HoIOrKs MPOKAPUOT: OCOOCHHOCTH SHEPTETHYECKOT0 0OMEeHa OaKTepHi.

Du3HNO0NIOTHS POKAPUOT: MEXAHU3MBI CAMOPETYJIISIIHH.

Pocr 1 pazmHOXeHHE OaKTepuii.

OCHOBHBIE TUITBI MUTATENBHBIX CPEJl, HCIIOIb3YEMBIX JUISl KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

CriocoObI KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. OCOOEHHOCTH pOCTa MOMYJISAITNN OaKTePHA.

Ocobennocty renoMa daxrepuil. Tunsl permkanuu JJHK npokapuor. Perynsuns BelpakeHHs: TeHeTHYECKOi nHpopManuy.

®opmbl 00MEHA TeHETHUECKUM MaTepHaIoM y OakTepuii. I3MeHUYMBOCTD OakTepuii.

[Tnazmuasl. Knaccudukanys u 3HaueHue.

PacnpocTpanenne MUKpOOpraHu3MoB B Orocdepe, HX poiib B 00ecrieueHHH TMHAMHYECKOTO PaBHOBECHS OMoc(epsl. YdacTne MUKpPOOPTaHU3MOB B KDYTOBOPOTax BELIECTB
B IIPUPOJE.

Muxkpoiiopa MouBsl.

Muxpoditopa BOIBI.

Muxpoduiopa Bo3yxa.

@opMBbl B3aMMOOTHOLIEHHH OaKTepHii: KOHKYPEHIHS, CHHTPO(]HS, aHTarOHNU3M, [Tapa3sUTU3M U XUIIHHIECTBO.

B3anmooTHomeHns1 OakTepHii ¢ 6€CII03BOHOYHBIMHA KHUBOTHBIMU.

Muxpognopa M03BOHOYHBIX KUBOTHBIX M YEJIOBEKA.

BsanmMopnelicTBre 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.

AHTHONOTHUKY: UCTOPHS U3YUCHUSI, MEXaHU3MBI JISHCTBUS, 3HAYCHNE, MUKPOOPTaHU3MBI-TIPOYLIEHTHI.

®n3n0I0TNYECcK aKTUBHBIE BELIECTBA, MIPOAYLIHPYEMbIE OaKTEPHUSIMU.

[MarorenHocTh 6akTepuii. DaKTOPHI MATOrCHHOCTH.

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

I'omodepmeHTaTHBHOE MOJIOYHOKHUCIIOE OpOoskeHHe. XapaKTepUCTHKA OAKTEePHiA, BBI3BIBAIOIINX JAHHBIA TPOIIECC.

CnuproBoe 6poskeHne. MUKpOOpraHu3Mbl, BBI3BIBAIOLIHE aHHBIH MPOIECC, UX 3HAYEHHE.

[IpornmoHoBOKHCIOE OPOKEHHE, XapaKTEPUCTHKAa MUKPOOPTaHU3MOB, BBI3BIBAIOINX JIAaHHBIN IIPOIIECC.

MacnsHokucoe OpoxxeHre. XapakTepUCTHKa MUKPOOPTAHU3MOB, €TO BBI3BIBAIOLINX.

AJbTepHATHBHBIC IIyTH COPa)XUBAHUS YTIIEBOIOB.

Tumel )xnu3HU, OCHOBaHHBIC HA GoTodochoprunupoBanud. [InrMeHTH (HOTOCHHTE3UPYIOMNX MPOKapruoT. CTPYKTypHast OpraHu3aiys (OTOCHHTETHIECKOTO anmapaTa
MIPOKAPHOT.

[Tyt ncnonszoBanus CO2 GOTOCHHTEIUPYIOIMINMH HPOKAPHOTAMH.

I'pynmnsl (OTOCHHTEZUPYIOMIMX NPOKAPHOT, HX PACIPOCTPAHEHHE B IPUPOJIE.

3eneHble OaKTepHH.

uanobaxrepuu.

lanoGaxrepun.

MomnekysIpHBIH KHCIOPOA KaK (aKTop 3BOIIONNH MPOKapHoT. Tokcuueckue 3 QeKThl ero NpON3BOTHBIX H MEXaHU3MBI 3aIIUThI IPOKAPHOTHBIX KJICTOK.

Ture! )KN3HU, OCHOBaHHBIC HA OKUCIUTEIHFHOM (hochoprIpoBaHuN. MeXaHU3M OKHCIIEHHUsI OPTaHMIEeCKUX COeTMHEHUH B ITpolecce a3pooHoro aeixanus. L[TK n
TIIMOKCHIIATHBIHN UK. OCOOEHHOCTH JIBIXaTEeNbHBIX IeNel IPOKaPHOT.

CynbdaTtHoe npixaHne. XapakTepuCTHKa OaKTepHid, BEI3BIBAIOIINX JaHHBIN ITPOIIECC, UX POJIb B IPHPOJIE.

HurparHoe npixanue u geHuTpHUKanns. MUKpOOpTaHU3MBI, BOCCTAHABJINBAIOIUE HUTPATHI.

Kap6oHnartHoe npixanue. MetaHooOpa3yroliye GakTepuu.

Vcnonp30BaHne MUKPOOPTaHU3MaMH COETUHEHUIT Cephl U KeJle3a B KauecTBe JOHOpa 31eKTpoHa. CepHbIe U jKene300aKTepHH.

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

OxucIieHHe MOJICKY ISIpHOTO Boopoaa. O0Ias xapakTepUCTHKA BOIOPOAHBIX OakTepuii. KapOokcHm00aKTepru U UCTIOIb30BaHHE B KAYECTBE TOHOPA 3JICKTPOHOB OKUCH
yriepoza.

PaznojxeHne MUKpOOpraHu3MaMy a30TOCOAEPKALINX OPTaHUYECKUX COeIMHEHUH.

XapakTep 3aBUCUMOCTH POCTa MUKPOOPTaHU3MOB OT aOMOTHYECKHUX (haKTOPOB.

TunoBbie KOHTPOJIbHBbIE 32IaHUS M CIIOCO0 MPOBeeHHUsT IPOMEKYTOYHOM

IInanupyemblii 06pa3oBaTe/bLHBIH aTTeCTAINH Kputepuu oueHnBaHus 4 MKaJa

pesyJjabTartr (KOMl'leTeHl[l/lfl, vmz[mcaTop) OICHUBAHUA

(2-3 npumepa 3adanuii)

OIIK 1.3: Ucnonb3yer 6a3oBbIe 3HAHUSA Tecrsr: [TpaBuabHO BEIOpaH BapuaHT oTBeTa — 1 Oain

0OTaHUKH, 300JI0THH, MUKPOOUOJIOTHH,
9KOJIOTUH U TTOYBOBEJICHUS B
npodeccHoOHATLHOM e TEbHOCTH ocobeii

1. Craunokokkn — mop¢osornueckas popma OakTepuid, Tpu KOTOPOI Tect u3 40 3anannit
a) JeJIeHHE KJIETOK IPOUCXOIMT B TPEX B3aMMHO IEPIECHANKYIISIPHBIX
IUIOCKOCTSIX C 00pa3oBaHUEM IAKeTOB (TIOKOB) U3 8 M OOJIBIIETO Yncia

6) JACJICHUC KJICTOK IMMPOUCXOAUT B ABYX B3aMMHO ICPICHAUKYJIAPHBIX




TUIOCKOCTSIX C 00pa3oBaHUEM TETPaL

B) JICNICHNE KIIETOK IIPOMCXOAUT B HECKOJBKHX IIOCKOCTSAX C 00pa3oBaHNEM
00BEMHBIX HEMPAaBWIHHOHN (HOPMBI CKOTUICHHI

T) JAeJEHHUE KJICTOK IPOUCXOANT B OJHOI INIOCKOCTH ¢ 00pa30BaHHEM
LIETIOYEK Pa3INIHOMN JUTHHBI

2. TonpKo y OaKTepHid, SIBISIONINXCS HOCUTEISIMA F-Tma3Mu, oOHapy KeHBI
a) KTYTUKA

0) pumOpun

B) IOHOPHBIE IIWJIH

') PECHUYKH

5. Me3ocoMbl 00pa3yroTcs B pe3yabTare esATeIbHOCTH

a) IMTOIIa3MaTH4YEeCKONH MeMOpaHbI

0) mepuIIa3MaTUuecKoro MpoCTpaHCTBa

B) IIUTOTIIA3MBbI

T') KJIETOYHOW CTEHKHU

3. B uuTomnna3me 0akTepHaIbHON KIETKH OTCYTCTBYIOT

a) pubOCOMBI, SHAOIIa3MAaTHIECKNI PETHKYITYM

0) MTM30COMBI, KapOOKCHCOMBI

B) MEKPOTPYOOUKH, IBIKCHHEC

T') ABM)KEHHE, SH/I0TIa3MaTHIECKUI PETHKYITyM

4. BriroueHHAIME OaKTepHaIbHOM KIIETKH MPUHSTO Ha3bIBATh

a) 3amacHbIe MUTATEIbHBIC BEIIECTBA, XJIOPOCOMBI, KAPOOKCHCOMBI

0) IPOIyKTHI KIIETOYHOTO MeTaboIn3Ma, MeMOpaHHbIE CTPYKTYPHI CO
crenn(puIecKUMHU QYHKITUSIMH

B) XJIOPOCOMBI, T'a30BbI€ BaKyOJIH, IIMaHO(DHUIIMHOBBIE 3epHA

I') OTJIOXKEHUS! CePbI, IPaHyJIe3bl, JIUMUAHbIE H TONNU(POChaTHbIE TPAHYJIBI
5. K nokostmumcs popmam mopdonornueckn audhepeHIInpoBaHHBIX KIETOK
MIPOKAPHOT OTHOCAT

a) SHIOCTIOPHI, IK30CIIOPHI, IIUCTHI, TOPMOTOHUH,

0) 9H/IOCIIOPBI, IK30CHOPbI, TETEPOLUCTHI, OAKTEPOUIBI

B) 9H/IOCHIOPBI, SK30CHOPHI, IIUCTbI, AKHHETHI

T') BHAOCIIOPHI, aKUHETHI, LIUCTHI, TETEPOLUCTHI

6. Koprekc criopbl COCTOUT U3

a) MeNTHAOTTMKAHA C MaJIBIM KOJMYECTBOM ITOIIEPEUHBIX CITBOK

0) KepaTHHOIIOTI00HOTO Oenka

B) JINIIONIPOTEHUHA

T') IENTHAOTINKAHA C OOJIBIINM KOJHIECTBOM MONIEPEUHBIX CIIUBOK

7. B coctaB G0KOBBIX TETPANENTHAOB MOJIEKYJI IENTHIOTINKAHA Y
IPaMOTPHLATENbHBIX OAKTEPHI BXOIAT

a) D-amuHOKMCIOTHI, N-alleTUATTIOKO3aMUH




0) TMaMUHONMMENTNHOBAS K-Ta, D-aMUHOKHCIOTHI

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

r) N-aneTHiriroko3aMuH, THaMHHOITUMEIHHOBAS K-Ta

8. Ily40K )XI'yTHKOB Ha OZTHOM KOHIIE KJIETKH UMEIOT

a) MIEPUTPUXH

0) modoTpuxu

B) aMpUTpUXH

T') MOHOTPHUXH

9. Huts xryTuka y 6akTepuil ocTpoeHa u3 6enka

a) MWINHA

0) dmaremnHa

B) MHO3UHA

T') aKTHHA

10. B munmmax memOpaH y apxeit

a) OTCYTCTBYIOT 3(MPHI TIIHUIEPUHA U )KUPHBIX KUCIIOT

0) mpHUCYTCTBYIOT 3(hUPBI TIIMIEPHUHA U KHUPHBIX KHCIIOT

B) OTCYTCTBYIOT HEUTpAJIbHBIE N30TIPEHOUIHBIC YTIEBOIOPOIBI
T') IPUCYTCTBYIOT 3(HPHI COPOUTOIIA U BHICOKOMOJIEKYJISIPHBIX CIIUTPTOB

[aiiTe oTBETHI HA BONPOCHI: Tema packpsiTa ¢ Oopoi Ha

1. B xakux cirydasx, ONMChIBast OaKTepHUATbHYIO KYJIBTYPY, MO)KHO COOTBETCTBYIOIINE MMOHATHSA ¥ TEOPETHUECKHE
OTPaHWYNTHCS AaHAIN30M KIIETKH, & B KaKUX — MOy ? MOJIOKEHHMS, (PaKTHI ¥ IPUMEPHI B TIOJTHOM

2. Yto nOmKHO MPUCYTCTBOBATH B Cpelle, YTOOBI KyJIbTypa pocia? 00BeMe 000CHOBBIBAIOT BEIBOIHI — 35-40

3. Uro siBs€TCS NEPBOCTENEHHBIM JUISl IOHUMAHUS IEITEIIbHOCTH 6asoB

MHKpPOOPTaHU3MOB B UX CpeJie 0ONTaHUsL, @ YTO BTOPOCTEIIEHHBIM? AprymeHTanusi Ha TEOpeTHYECKOM yPOBHE

HEMNOJIHAS, CMBICI Psijia KIIFOUEBBIX MOHITHIA HE
00BSICHEH, JTOMyIIeHa (haKTHIecKast OIIHOKa,
HE NpUBeIas K CYIIECTBEHHOMY HCKa)KEHUIO
cMbicia — 20-34 6aiuioB

TepMuHONOrNYecKuit anmnapar
HEMOCPEACTBEHHO HE CBsI3aH C paCKphIBAEMOM
TEMOM, TOMYIIEHBI (PaKTHYECKUE U JIOTUICCKUE
OIMUOKH, CBUICTEIBCTBYIOIIHE O
HEMOHUMAaHUU TeMbl — 1-19 Oaiu1oB

OtBert oTcyTcTBYeT — 0 HansoB




IMPUJIOKEHHUE 2

8. METOJUYECKHUE MATEPHAJIBI JUISA OBYYAIOIUXCS ITO OCBOEHUIO JJUCHUIIIMHBI

METOJUYECKHUE YKA3AHUS K BBIIIOJIHEHHUIO JIABOPATOPHBIX PABOT

OcBoenue Kypca « MUKpOOHOJIOTHSI» ITPEyCMaTPUBAET BHINIOJHEHUE J1a00PATOPHBIX PadoOT.

Ha ;aGopaTopHbIX 3aHATHSAX CTYJCHTBl 3HAaKOMATCA C  HEKOTOPBIMH  MOP(OIOTHYECKIMH,
(PU3NOTOTHYECKIMH U KYJIBTYPaJbHBIMH OCOOCHHOCTAMH MHUKpOOpraHm3MoB. OCHOBHBIC 3afaddl JIAOOPaTOPHOTO
MIPaKTHKyMa:

- IOTIOJTHUTD 3HAHUS CTYJICHTOB 110 TEOPETHYECKOH 4acTh Kypca « MHUKpPOOHOIOTHs»;

- IPUOOPECTH OTBIT HAOJIOACHHS, HACHTH(UKALNY, KiIaccu(UKaMyu OMOIOTHYECKUX 00BEKTOB;

- OCBOWUTb METOJHMKH TPWXHU3HEHHOTO HaOMIoneHus, (UKCalUy, ONUCAaHHA | KYJIbTUBHPOBAHMS
MHUKpPOOPTaHU3MOB;

- OBJIQJIETh METOJJaMU CBETOBOW MMMEPCHOHHONW MUKPOCKOIIHH.

BerinonHenue 1abopaTopHBIX paboT sABIsETCS 0053aTEIBHBIM.

PesynbraThl HcciieoBaHusl 00s3aTENIBHO 3alUCHIBAIOTCS B TETpaib Ul JIa0OpaTOPHBIX PabOT, KOTopas
SIBISIETCS IOKYMEHTOM, ITO3BOJISTIOIMM KOHTPOJINPOBATH PABUIBHOCTH ITOJyIEHHBIX JAHHBIX. 3aIHCh HEOOXO0IUMO
BECTH aKKypPaTHO, YETKO B CIEIYIOIIEM MOPSIIKE:

1. Ha3BaHue OmbITa, 1aTa €T0 IOCTAHOBKM M OKOHYAHMS.

2. OOBEKT UCCIETOBAHN.

3. YcioBus MpoBEEHUS OTIBITA.

4. OCHOBHOW IIPHUHIHII HCIIOIb3YEMOT0 METO/Ia aHATIH3A.

5. [lony4eHHble pe3ynbTaThl.

Kaxnas nabGoparopHas paboTa JI0JKHA 3aKaHUMBATHCS COOCTBEHHBIMU HAOJIOICHUSIMH U BBIBOJIAMH,
3alMCaHHBIMU B TETPAIH.

3AHSATHE 1. IIpuroroBijieHHe NPUKU3HEHHBIX NPeNapaToB MUKPOOPraHN3MOB

COAEPXAHUE

1. IlpaBuina paboThI PH BHIMOJTHEHUH MUKPOOHOJIOTMYECKOTO MPAKTHKYMA.

2. [IpuroToBIeHKE NPENAPATOB )KUBBIX MUKPOOPTaHU3MOB.

3. MHUKpOCKOIIUS B CBETJIOM IIOJIE.

3AJJAHUA

1. IIpuroroButh mpemapathl "pa3maBieHHas Kamii"' M "BHcsuas Kamid' U3 KalyCTHOTO M OTYPEYHOTO
paccoioB, HacTOs YaifHOTo Tpuda, MICHOTO HACTOS, 3yOHOro HaNETa.

2. IlpocMOTpeTh M 3apHCOBaTh MPUTOTOBJICHHBIE Mpemaparbl. OTMETUTH (HOpMYy M COUETaHHE KIETOK,
XapakTep ABMKECHHUS y MOJBIKHBIX MUKPOOPTaHU3MOB.

MATEPUAIJIBI 1 OBOPYIOBAHMUE: xanmycTHBIN U OT'ypedHbIH paccoll, HACTOH 4aifHOTo rpuba, MACHOH
HACTOH y MUKPOCKOI ¥ OCBETUTEJb, IPEJIMETHBIE U TIOKPOBHBIE CTEKIIA, CTEKIIA C YIITyOJIeHHeM, OaKTeproIoruuecKas
MeTJIsI, KanenbHHUIA C BOAOH, pUIbTpoBabHAs Oymara, MapiieBble calipeTKu, MUMEeTKa Iila3Has, Ba3eJInH, CIIUPTOBKA,
CIMYKH, 1e3NH(DUIMpPYIOMmuil pacTBop.

METOAUYECKUE YKA3AHUA

1. [IpaBuia paGoOTHI IPH BBINOIHEHUH MUKPOOHOIOTUIECKOTO IPAKTHKYMa

Mukpobuonorudeckas raboparopus 000pynoBaHa J1aOOpPaTOPHEIMU CTOJIAMH, KOTOPbIE UMEIOT MOJBOJKY
UIEKTPOIHEPTHH K KaXKJOMY pabodeMy MecCTy. 3a KaXIbIM CTYJEHTOM B JIADOpaTOPHH 3aKPEIUISeTCs] TIOCTOSTHHOE
pabouee mecto. Ha pabodyem Mecte He M0DKHO OBITH HuYero junrHero. Ha HEM ycTanaBimBaercst 000pynoBaHue,
KOoTopoe TpeOyeTcsi TIOYTH Ha KaXJIOM 3aHATHH. OTO MHKDPOCKOI, OCBETUTE]b, HaboOp KpacHuTelseH,
0aKTepUOJIOTHYECKHE TIETIIM M UIJIbI, IIATENH, TUIETKH I'PaJlyipOBaHHbIE U TJIa3HbIE, IPEAMETHBIE U MOKPOBHbIE
CTEKJIa, BAHHOYKH JIJIsl OKPACcKH MpenapaToB, KanelbHUIA C BOJOW, KapaHAallly 10 CTEeKIy, GUIbTpoBanbHas Oymara,
BaTa, MapJeBble cal(eTKH, CIUPTOBKA, CITUYKH.

Paborate B MHKPOOHONIOTHYECKOI Ta00paTOpuu pa3perraeTcsl TOIBKO B XajaTax, HE pa3pemaeTcs ecTh,
KYpUTh U TIHUTb.

B xome paboThl ¢ KynbTypaMu MHUKPOOPTaHU3MOB OaKTEpHOJIOTHYECKUE METISI M MBI 00€33apa’KuBArOT
MIpOKaNIMBaHHEM B IUIAMEHH CIHMPTOBKHA. B ciydae momagaHwWs HCCIEAyeMOro MaTepuala WM KyJIbTYpBI
MHKPOOpTraHu3Ma Ha PyKH, CTOJ, XalaT HeoOX0AMMO HEMEIIICHHO MPOM3BecTH Ae3nHpekimio. Ha Bcex mpobupkax u
gamrkax 00s3aTeNbHO MUIIETCS Ha3BaHWE MUKPOOPTaHU3Ma, JaTa ero 1moceBa, GaMuiIis CTyIeHTa, U HOMEp TPYIIIIBL.
Iocyny ¢ KynmbTypaMu MHKPOOPTaHU3MOB, ITOJUIEKANTIMH BBHIOPACHIBAHUIO, CIIEAYEeT NMPOKUIISATHTD WIH 3aJUTh Ha
CYTKH JIe3UH(HUIMPYIOMINM pacTBOPOM, ITOCIIE YETO MUKPOOPTaHM3MbI BBIOPACKHIBAIOT | ITOCY Ty MOIOT. HeakkypaTHoe
oOpareHue ¢ KyJabTypaMi MUKPOOPTaHU3MOB MPUBOJNT K BOZHUKHOBEHHUIO OaKTEpUaIbHOTO a3p0O30JIs.

[ocne okoHuaHus 3aHATHS pabouee MECTO NE3MH(HUIMPYETCSl pacTBOpPaMH JH30Ja, XjJopaMuHa mwin 70%
pPacTBOPOM 3TWJIOBOTO criUpTa. Vcrmons30BaHHbIE B paboTe MpeAMETHl IOMELIAIOTCS B COCY C Ae3nH(UIMpYIomeit
xuaKocTbio (1% pactBop xyopamuna, 3% pactBop (eHona). MeTaunyecKkue MpeaMeTsl IPOXXHUIaloT B INIAMEHU
CIIPTOBKH, MOIOT C MBIJIOM PYKH.




1I. [IpuroToBIEHUE IIPEAPATOB KUBBIX OAKTEPHI

IIpenapar «pas3naBneHHas Kamish». Ha mpeaMeTHOe CTEKIO HAaHOCAT KAaIUIlO BOIBI M NOMEINAIOT B HEE
HEOOIBIIOE KOJIMYECTBO KYJBTYPBl MHKPOOPTAHM3MOB, pa3MEIIMBAIOT W IOKPHIBAIOT ITOKPOBHBIM CTEKIIOM.
KynbTypy, BEIpameHHy 0 Ha IUIOTHOM MUTATEIHHOM cpelie, IIEPEHOCST B KaIUTIO BOABI OaKTEPHOIOTHIECKON METIEH,
a KyJbTYypYy, BBIPAIIECHHYIO B JKUAKOU Cpelie - CTEpUIbHOM NMUIETKOW. B 3TOM ciydae Kamio BoJbl HA MPEAMETHOE
CTEKJIO MO>KHO HE HAHOCHTb.

Karuiss gomkHa ObITE HEOOJBLION, YTOOBI XHMIAKOCTH HE BBICTYIAla 3a Kpas IIOKpPOBHOTO CTekia. B
MIPOTUBHOM CiTy4ae U30BITOK XKHUIKOCTH HEOOXOIUMO YIAIUTh (DUIBTPOBAILHOM Oymaroii.

[penapar «Bucsgas xkamsi». Kamio cycrieH3nn MUKpOOPraHM3MOB TETJICH MM OOBIYHBIM IIEPOM HAHOCST
Ha IIOKPOBHOE CTEKJIO, KOTOPOE NOBOPAYMBAIOT Karjield BHU3 M IOMELIAIOT €0 Ha MPEJIMETHOE CTEKJIO C yriTyOJieHHeM
B nenrpe. Kamist nomkka cBOOOIHO BHCETh, HE Kacasich KpaeB M JHa yriyOneHus. Kpas JyHKH npeaBapHUTENbHO
CMa3bIBAIOTCS Ba3EINHOM.

IIpenapatsl )KUBBIX KJIETOK paCCMaTPUBAIOT C «CYXMMHU CHCTEMaMID» MUKPOCKOIIA.

II1. YcranoBka ceera no Kénepy

Xopommue pe3yibTaTel pu paboTe ¢ MUKPOCKOIIOM MOTYT OBITh IOJTYyYeHBI IPH YCIOBHU MPaBHIHHOTO
OCBEIIEHHS O0BEKTA, TYIIIHH CIIoco0 OCBEIIEHHUs] OCHOBaH Ha cucteme Kénepa.

YCTaHOBKY CBETa BBIIIOJIHSIOT B CICAYIOIIEH MOCIEAOBATEIEHOCTH:

1. YcraHaBnMBaIOT MHMKPOCKOI M OCBETHTENb Ha KpecTOBUMHY. Ha mnpeaMeTHhI CTONMK MNOMELIAoT
mpenapar. YcTaHaBnuBaOT 00bekTHB 8X. IlogHmMMaloT KOHAEHCOp BBepx A0 ymnopa. OTKPHIBAIOT IMOJIHOCTHIO
mradparmMy KoHAeHcopa. OTonBuraror MaTtoBoe crekno. CTaBsT IUIOCKOE, 3epKajo. 3akpbIBAlOT guadparmy
OCBETHTEIIS,, OCTABHB TOJILKO HEOOJBIIIOE OTBEPCTHE.

2. Bxirouarot ocBeTuTesb. [1onb3ysick peocTaToM, peTyIupyroT IPKOCTh CBETa TAKUM 00pa3oM, 4YTOOBI HUTh
JaMIbl JaBaja cnadblii Hakan. Kopryc ocBeTHTeNsl yCTaHaBIMBAIOT TaKMM 00pa3oM, YTOOBI CBET Majaji B LEHTP
3epKara.

3. 3aKkpBIBaIOT 3€pKaji0 MUKPOCKOIA KPY)KKOM Oelioi OyMaru u (pOKyCHpYIOT Ha HEro M300pa’keHue BUTKA
HMTKH JIAMIIBI OCBETHTENSA. DTO JOCTUTACTCA MCPCABUKCHUCM IMaTPpOHA JIaMITbl OCBETUTECIIA.

4. I'nsinst B OKyJIsIp M ClieTKa Bpalliasi 3epKajo, JIOBSAT B MOJe 3peHHs n3o0paxeHHe Kpaé nuadparmel
OCBETHUTCIIA, KOTOPOC UMCEET BHUJ CBETJIOIO IMATHA C HCUHCTKUMU KpasiMU. Ecnu oHo 3aHMMaeT 3HAYUTCJIbHYIO 4aCTh
TIOJISL 3pEHUSI, €TO YMEHBIIAIOT, OIyCTHB O0BEKTHB MM CY3MB OTBEPCTHE qHadparMbl OCBETUTES, TSI IPHA 3TOM B
oKysap. II9THO IepeBOAT B IEHTP OIS 3PEHHUS] OCTOPOKHBIM IIOBOPOTOM 3€pKaja.

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

6. Crerka omyckasi KOHICHCODP, (OKYyCHUPYIOT B IUIOCKOCTH Ipenapara h3o0pakeHue KpaéB amadparmbl
OCBETHUTEIS, T.€. OJIY4aroT H300paKeHHE CBETIIOr0 MATHA C YETKO OYePUECHHBIMH KPasMU.

7. Cnerka moBopadnBasi KOPIyC OCBETHTENS HY>KHO JOOUTHCS paBHOMEPHOT'O OCBEIICHUS CBETIIOTO IIATHA.

8. OTkpbIBatOT MUadparMy OCBETHTEIIS TaK, YTOOBI CBETIIOE MSTHO 3aHSUIO BCE I10JIE 3pCHUSI.

9. YcranaBnuBaioT 00bekTHB 40X 11 IpernapaTa «pa3/laBlIeHHas KAl U «BUCAYAsS KaIuLsD».

KOHTPOJIBHBIE BOITPOCHI

1. MuxpoOuosnoruyeckas 1abopaTopus 1 0COOEHHOCTH pabOTHI B HEH.

2. THumsl COBpeMEHHBIX MUKPOCKOMIOB. IIpaBuiia MEKPOCKOITHH.

3. IlonoxxeHne MUKPOOPraHU3MOB B CUCTEME OpraHn4eckoro mupa. Mx oburue cBoiicTsa.

3AHSTHE 2. lIpuroros/jienne GUKCUPOBAHHBIX M OKPALIEHHBIX MPeNapaTOB MUKPOOPTaHU3MOB.
Maszok

COJJEP>KAHME

1. IlpuroroBienue GUKCHPOBAHHBIX OKPALICHHBIX NPENapaToB.

2. Mopoornornueckre 0COOEHHOCTH Pa3InYHBIX IPYI MUKPOOPTaHH3MOB.

3. [IpaBuna paboThl C IMMEPCHOHHOMN CUCTEMOH.

3AJIAHIA

1. ITpuroToBUTH MpenapaTsl GUKCHPOBAHHBIX OKPAIICHHBIX KJIETOK M3 MICHOTO M MyYHOTO HACTOEB,
JPO>KKEBBIX TPHOOB.

2. [IpuroToBUTH penapat "pa3gaBieHHAs KAl MpeacTaBuTeNIei HUTYATHIM (hopM.

3. IIpocMOTpeTh MPUTOTOBJIEHHBIE TPETIApaThl, NOIB3YsICh 00BEKTHBOM

MMU-90 u 3apucoBath, 00paTHB BHUMaHKE HA (GOpMY M B3aUMHOE pacIiojioxkeHue kietok. 4. [IpocMorpersh

pasyMYHbIEC THITBI KOJIOHUH aKTHHOMHIETOB. Pe3yibraTel HaOmoieHni 0OpMHUTE B BU/IE TaOIIHIIBL.

MATEPUAJIBI 1 OBOPYJIOBAHUE: MmscHOM M My4YHOH HAcTOH, CyCHIEH3Us OPOXIKEH, KylIbTyphl
LMaHOOAaKTEpUH, TOTOBBIE TMpenaparbl pPa3IMYHbIX MOP(OJOrHYECKHX TIPYIN MHKPOOPTaHM3MOB, KyJIbTypa
AKTHUTHHOMMUIIETOB, BBIPAIIEHHBIX Ha Yamkax [leTpu, MUKPOCKON, UMMEPCHOHHOE Macio, OCH3HH, NpPeAMETHBIE U
MIOKPOBHBIE CTEKIJIA, MapiieBble cal(eTKH, CIIMPTOBKA, CIWYKH, (WILTPOBAJIbHAs Oymara, ITHUIIETKH, PacTBOPEI

KpacUTEJEH.
METOIMYECKUNE YKA3AHUA
L [purorosneHre GUKCHPOBAHHOTO OKPAIICHHOTO Ipenapara
[IpuroroBneHne (QUKCHPOBAHHBIX OKpAIIEHHBIX IpPEnapaToB BKJIIOYAET  CICAYIOIIME  OTallbl:

MIPUTOTOBJICHUE Ma3Ka, BBICYIIMBAHHUE, (UKCAILIUIO U OKPACKY.



Jl1st mpuroToBIeHUsI Ma3Kka Ha 00€3:KUPEHHOE NMPEIMETHOE CTEKIO MOMENIAIOT MAJICHbKYIO KaIlIi0 BOIBI 1
MEPeHOCAT B HeE MeTield HeOONbIIOoEe KOIMYECTBO HCCIEAYeMOro Marepuana. llomydmBIIyrocs CyCHEH3HIO
PaBHOMEPHO Pa3Ma3bIBAIOT IIETIEN Ha MIomany 1-2 cM? BO3MOMKHO G0JIEe TOHKHM CIIOEM.

[IpuroToBneHHBIN Ma30K BHICYIIMBAIOT HA BO3AYXE, a 3aTeM (PUKCHPYIOT HaJ IUIAMEHEM CIUPTOBKU. [l
9TOTO TpemapaT TPWKABI MPOBOAAT Yepe3 IUIaMs CIHPTOBKH, JAEpXKa MPEIMETHOE CTEKIO Ma3KoM BBepX. [l
HCCIIEOBAHMS CTPYKTYPBI CTPOCHUS KIETKH NPUOETAI0T K (PUKCAnny pa3InIHBIMU XUMUYECKUMU BemecTBaMu (96%
STHJIOBEIN crupT, cMech Hukndoposa u np.). [Ipm 3ToM (QUKCHPYIOMIYIO KHIKOCTh HANUBAIOT Ha Ma3oK JHOO
Ipernapar Ha OMNpEAENEHHOE BpeMs NOTPYKAaloT B cTakaH c ¢uxcatopoM. Pukcamms Ipenapara HpecieryeT
HECKOJIBKO IIeTIeil: yOUTh MUKPOOPTaHU3MBL, T.€. C/IeNaTh 0e30MacHBIM JalbHeIee oOparieHne ¢ HUMU; 00eCTIeYUTh
Jydlliee NPUIHIIAHKUE KJIETOK K CTEKITy; cliesaTh Ma30K 0oJiee BOCHPUMMYHBBIM K OKpacKe.

®dukcupoBaHHEINM Npenapar MoMeNaeT Ha NapajulesibHble CTEKIISTHHBIE PeiiKH, Jexarne HAJ[ KIOBETOH, 1
3aJMBAIOT KpacuteneM Ha 1-3 i J{ns mpocToro okpammBaHUs KJIETOK 4allle BCEro IMOJB3YIOTCS (YKCHHOM,
TeHIIMaHOBBIM (DUOJIETOBBIM MJIM METHICHOBBIM CUHUM. [10 OKOHYaHNY OKpAaCKHU Mpernapar MpoMbIBalOT BOJIOH 10 TeX
Top, TOKa CTEKalollas BoJia He CTaHeT OECLBETHOM, 3aTeM MperapaT BHICYLIMBAIOT Ha BO3IYXE HJIHM OCTOPOKHO
MIPOMOKAIOT (QUIBTPOBaJIbHOM Oymaroif. J{ns nmosrydeHus 6osee YMCTHIX IpenapaToB KpacuTellb HAIMBAIOT Ha Ma3oK,
HaKpBITHIH (QUIBTPOBAIBLHON Oymaroil. duUKCHpOBaHHBIE OKpaIICHHBIC IpenapaThl MOTYT XPaHUTHCS UTUTEIBHOE
BpeMsl.

11. IIpaBuia paboTHl C IMMEPCHOHHBIM OOBEKTHBOM

DuKCHUPOBAHHBIM OKPALICHHBIH MPenapar IOMEIIaeT Ha CTOJIMK MUKPOCKONA U, HONB3YsICh OObEKTHBOM 8X,
ycTaHaBIMBaIOT cBeT o Kénmepy. 3aTteM B LEHTp mpemapara Ha Ma30K HAHOCST KaIUIl0 MMMEPCHOHHOTO Macia U
ycraHaBIuBalOT 00bekTHB MM-90. C MOMOIIBI0O MaKpOMETPHUYSCKOTO BHHTA OMYCKAIOT TyOyC MHKPOCKOIA [0
MOTPYKEHUsI 0OBEKTHBA B MACIO, CJIE/s 332 TeM, YTOObI ()POHTAIBHAS JIMH3a HE KOCHYJACh MPEJMETHOrO CTEKIIa.
Iocne aToro ocTopokHO MOAHMMas TyOyc M, HaOmIoJas B OKYJsIp, HAXOIAT n3o0pakeHHe mnpernapara. To4Has
(OKyCcHpOBKa JJOCTUTAETCsl C TOMOIIBIO MUKPOBUHTA.

[To OKOHYaHMHM MHKPOCKOITUPOBAaHHS MOJAHUMAIOT TyOYyC, CHUMAIOT IperapaT U OCTOPOXKHO MPOTHUPAIOT
(GpOHTATBHYIO JIMH3Y OOBEKTHBA CHAayasa CyXOW Caa(eTKoi, a 3aTeM TO#l ke caja(eTKoil, HO clerka CMOYCHHOM
OCH3MHOM.

1I1. Wzyuenne MopdoIOTUH aKTHHOMHIIETOB

Jns u3ydeHHs aKTHHOMMIIETOB CTYJCHTHI MOJIYYaroT ITOCEBBI ITOYBEHHBIX OOpa3lOB Ha IUTACTHHAX
Kkpaxmano-ammuagHoro arapa (KAA). [Ipo6upkoit Beipe3atoT 010k KAA ¢ KomoHHEH aKTHHOMUIIETA, TIEP EHOCAT €To
Ha MPEAMETHOE CTEKJIO U MUKPOCKOIIMPYIOT IIPH MaJIOM YBEJIMUCHUN MUKpOcKona. COCTaBIISIOT ONMMCAHUE KOJIOHHH.
PesynbraThl HaOMIOAEHUIT PErHCTPUPYIOTCS B ClIETyIOIEH TabHIe.

MOP®OJIOI' M KOJIOHUI AKTUHOMMIIETOB HA KAA

Kononus Pasmep | IloBepx [Ber munenus Boiaenenue Pucynok
HOCTh MTUTMEHTa B | KOJOHHH
BO3/LYIIHOTO cybcTpaTHOTO cpeny
KOHTPOJIbHBIE BOITPOCHI

1. XapakTepucTiKa OCHOBHBIX MOP(]OIIOTHYECKUX TPYIIT MUKPOOPTaHU3MOB.
2. OcHOBHBIE pa3IUYUs IPOKAPHOT U IyKAPHOT.
3. ®opma u pa3Mepbl KIETOK ITPOKapHOT.

3AHSITHE 3. Okpacka 6akrepuii nmo I'pamy

COJIEP’KAHUE

1. Beienenue HEKOTOPBIX CTPYKTYP M BKIFOYCHUH B KJIIETKAX MHKPOOPTaHU3MOB

2. Oxpacka 6axrepuii o I'pamy.

3AJJAHUA

1. OGHapyXNTh METOJIOM HEraTUBHOW OKPACKHU KaIlCynbl y Azotobacter chroococcum.

2. OkpacuThb cIopsl y KaprodensHol manouxu (Bacillus mesentericus).

3. BBIABHUTH TIIMKOTEH B KJIETKAX IPONIKEH.

4. OkpacuTh Ma3KH JaHHBIX KyJIbTyp 10 ['pamy.

5. Bce npenapatbl TPOMUKPOCKOTIMPOBATH U 3apUCOBATH.

MATEPUAIT 1 OBOPYJIOBAHMUE: kynbTypsl a3orobakrepa W KapTO(ETbHOW MalOUKH, CYCHEH3US
JpoxXOKeH, Habop KpacuTesel: yepHas Tyllb, pacTBop JIrorois, kapOonoBeii pyKCHH, METHIICHOBBIN CHHU, YKCHH,
reHiuasuoner; cMecb Hukxudoposa, crupt, 1% pacTBop cepHOW KHCIOTHI, 5% pacTBOp XPOMOBOH KHCIIOTHI,
IIPEAAMETHBIE M TIOKPOBHBIE OTEKJIA, CANIPETKN, CHIUPTOBKH, CIIMYKH, ITUIETKH.

METOIUYECKUE YKA3AHUA

L. BeisiBrieHue Karcys




Ha xopomio 06e3xupeHHOe PeIMETHOE CTEKIIO TIeTIIeH HAHECTH KaIuTIo Hepa30aBIeHHON Y€pHON TYIITH U B
He€ BHECTH KaILTIO UCCIEAYEMOH KyJIbTypbl MUKpoOpranm3Ma. CMech epeMeTars, IIOKPHITh IIOKPOBHBIM CTEKIIOM U
MIPOMHUKPOCKOITUPOBATH, TONIB3YACH 00bekTHBOM BH-40.

Ha témHOM (hoHE TyIIHM BBIBIAIOTCS MPO3PAvHbIE 30HBI KAIICyJ BOKPYT PE3KO OUEPUEHHBIX KIIETOK.

II. Okpacka cop y 6akrepuit mo merony [mns

Ha mpenmerHoe cTekiio meTaéi HAHECTH Ma30K M3 KyJNbTYPbl MUKpPOOpraHu3Ma. Ma3oK BBICYIINBAIOT Ha
BO3/IyX€ M 3aJIMBAIOT €ro 5% pacTBOPOM XpOMOBOH KHCIOTHI U3 5 MHH. 3aT€M Ma30K IIPOMBITH BOJOH, TOKPBITH €T0
MTOJIOCKOH (PUIBTPOBANIFHOM OyMaru, Ha KOTOPYIO HaHECTH pacTBOp KapOonoBoro ¢pykcrnHa. OKpammBaTh Ma3oK 6-8
MUH IIPH HarPEBaHUH 10 00pa30BaHUsA ITapOB, AEPXKa CTEKIIO BBICOKO HaJl INTAMEHEM CIUPTOBKH. 1o Mepe ucnapenus
KpacuTes, €ro HaJo MEePUOJUIECKU T00aBIsITh, HE faBas NPEnapaTy MOJACOXHYTh.

Jlanee Ma30K Hamo TIIATEIHHO MPOMBITE BOJOH M TIOMECTHTH IIPENapaT B CKIISTHKY ¢ pacTBopoM 1% cepHoit
kuciotsl Ha 30-60 ¢ 10 nproOpeTeHus uM citadbo-po3oBoii okpacku. [locne audpepeHnany Ma3oK POMBITH BOIOH
U OKpPacHUTh PaCTBOPOM METHUJIEHOBOro cuHero Ha 10-15 muH. 3aTeM Ma30Kk CHOBa MPOMBITH BOJOH, BRICYIIUTH Ha
BO3/lyXe 1 IIPOMHKPOCKOITUPOBATb, MOJb3YsCh 00bekTHBOM MU -90. Ha npenapate cropbl OKpannBaroTcs B KPaCHBIN
LIBET, a BET€TaTUBHBIC KIIETKH B TOJIYOOI.

1II. BeisgBiIeHHE TIMKOTeHA

W3 KyapTypbl MUKpOOpraHU3Ma NPUTrOTOBUTH Ma3oK U 3ahMKCHpOBaTh ero cMechio Hukudoposa B TeueHne
5 muH. 3aTeM Ma30K OKpacUTh KOHIICHTPHPOBAaHHBIM pacTBopoM Jltoroms ra 30-40 c, mpOMBITH BOMOW, HAKPHITH
MTOKPOBHBIM CTEKJIOM ¥ IIPOMHUKPOCKOIINPOBATH, MTOJIB3YyACh 00bekTHBOM Bu-40. 'panymb IIIMKOT€Ha OKPAIIHBAIOTCS
B KPacCHOBAaTO-KOPUYHEBBIH IIBET.

IV. Okpacka GakTepwuii mo ['pamy

Merton okpacku 1o I'paMmy UMeeT BaKHOE JHAarHOCTHYECKOE 3HAYCHHE IIPU OIIPEACICHIH BUIOB OaKTEepHi.
Bce GaKTepI/II/I IO CBOEMY OTHOIICHHUIO K OTOMY METOAY ACIATCA Ha I'paMIIOJIOKUTEIIbHBIC U T'PaMOTPULIATCIIbHBIC.
CymHOCTh MeTO/1a 3aKJII0YaeTCsl B TOM, YTO IPOTOILIa3Ma OaKTepHaIbHBIX KJIETOK Y OJIHUX BUAOB 00pa3yeT NpoyHoe
HEpacTBOPHMOE B CIHPTE COCAMHEHHE Hola C KpacuresieM (IpaMIIOJIOKUTEIbHBIX OakTepHii), y APYTHX BHIOB
MPOYHOE COCANHEHUE He 00pa3yeTcsi, M OHH JIETKO 00ECIBEUYMBAIOTCS CIUPTOM (TpaMOTpHULIATEIbHbIC OaKTEPHN).

i ocBoeHMs OKpacku Mo ['pamy Ha IpeAMETHOM CTEKJIeé OJHOBPEMEHHO TOTOBATCS TpU Mas3ka Ha
paccTosiHUM | €M OAMH OT Ipyroro: B LEHTPE M3 KYJIbTYPBl APOXIKEH, a Mo OOKaM M3 KyJIbTYphl a30TobakTepa U
kaprodenbHOi nanouku. Masku GUKCHPYIOTCS HaJ CIIMPTOBKOI M OKPAIINBAIOTCS CICIYIOMNM 00pa3oM:

1. Ha ¢ukcupoBaHHBIH Ma30K KIaféTcst MOJIOCKa (pUIBTPOBAIbHONW OyMmaru, IMPOMHUTHIBACTCS PacTBOPOM
TCHIIMAHBHOJICTA W HAHOCATCS HECKOJIBKO Kallelb BOABI Tak, 4TOOBI BCs OyMaskka cTaja BIXHOW M XOPOIIO
IpUKacaiack K cTekiay. OKpannBaHUE IPOU3BOIUTCS B TEUCHUH |-2 MUH.

2. CHumaercsi Oymakka, CIMBAeTCs Kpacka M Ha TpenapaTr HaHocuTcs pactBop Jlroross Ha I muH (10
MIOYEepHEHHS TIperapara).

3. CauBarot pactBop Jlrorons ¢ Ma3ka u HanuBaroT Ha Hero Ha 30-60c¢ 96% cruprt.

4. Ilpenapat mpOMBIBAETCSI BOJOM.

5. JIomONMHUTENBHO OKpaInBaeTcs (yKCHHOM B TEUEHHH 1-2 MUH.

6. CnuB Kpacky, mpemapar TMpPOMBIBAIOT BOJIOW, BBICYIIUBAIOT (QUIBTpOBanbHOW OyMaro w
MHUKPOCKOTIHPYIOT.

[Tpu mpaBMIIBHOIM OKpacKke IpaMIIOJIOKUTEIbHbIE OAKTEPHHM OKPALIMBAIOTCS B CHHE-()UOJIETOBHH IBET,
rpaMOTpHULATEIbHBIE - B KPACHBIN I[BET (hyKCHHA.

KOHTPOJIBHBIE BOITPOCBI

I. Ctpoenne 1 XUMHYECKHH cOCTaB BHYTPEHHNUX CTPYKTYpP OaKTEepUaIbHOM KIETKH,

2. OcoOCHHOCTH CTPOCHHUS KJIIETOYHON CTEHKH Y TIPOKAPHOT.

3. Criopsl, X (pU3NKO-XUMHIECKHE CBOWCTBA U yCIOBHSA 00pa30BaHMUS.

4. Kancymsl ¥ CIM3HCTBIEC YEXJIBI OaKTEePHii, MX 3HAUCHHE.

3AHATHE 4. Tunsl nutateabHbIX cpea. CTepuamn3anusi NUTaTedbHBIX cpex M mocyabl. IToces
O0axTepuii Ha NJIOTHBIE MUTATEIbHbIE CPebI

COJJEPXKAHUE

1. Crroco6b1 cTepuIM3anuyl MATaTeIbHBIX CPE U TTOCYIBI.

2. IToceB GakTepuii Ha IUIOTHBIE TUTATEIIBHBIE CPEJIBI.

3AJAHINA

1. IToAroTOBHUTH K CyXOH CTepHIM3aluK Yaky [leTpu, npoOUpKN U MHUIIETKH.

2. UzroToBuTh BaTHBIE IPOOKH JUIs TpEX Mpoodupok. Pasmuts B Hux MITA (1a 1/2 o0bema nmpoOupku) u
MIOMECTHUTH Ha cTepuin3anmio B armapar Koxa Ha 40 muH.

3. Boumts u3 oxnoilt npobupku MITA B crepuibHyto gamky [letpu, a U3 ocTaBImIMXCS JBYX HOIYYUTh
npsiMoil u kocoit MITA.

4. OcBONTH TEXHUKY II€peceBa YHCTHIX KYJIBTYp Ha MPSMYIO M CKOLIEHHYI0 moBepxHocTh MITA u npoBectn
pacces Oaxtepwii B gamike [leTpn METOI0M HCTOIIAIOIIETO ITPHXA.



MATEPUAJIBI 1 OBOPYJIOBAHUE: gwamxku Iletpu, rpamympoBaHHble TumeTkd Ha I, 2 w 10 M,
poOUpKH, Bata, razeTHas Oymara, MIIA, crepunbable wamkn [letpu, anmapar Koxa, meTim, COUPTOBKA, CIHYKH,
KapaH/all 110 CTeKITy, HO>KHHIIBI, HUTKH, YUCTBIE KYIbTYPbl OaKTepuil.

METOJJUYECKHE YKA3AHUA

1. Crepum3anys NUTaTEIbHbBIX CPE U TIOCYIBI

Iox crepunu3anuell TOHUMAIOT TIOJIHOE YHUITOKECHNE MUKPOOPTaHU3MOB H UX CIIOP B IUTATENbHBIX
cpenax, Mocyze U Ha HHCTPYMEHTaX.

PaznugaroT TepMHUYECKYIO U XOJIOIHYO CTEPHIM3ALNI0. B MUKpOOHOIOTHH IPUMEHSIOTCS CIICIYOIIHe
CHOCOOBI TEPMHUIECKON CTEPUIIN3AIINN:

1. IIpokanuBaHuE B MIIaAMEHH CITUPTOBKU WM TOPEIKH. METamIndecKue U CTEKJISTHHBIE MTPEAMETHI (UIJIBL,
MIETIIH, CKAJIBIIEIH, IIMATENN), a TAK)KE BaTHBIE IPOOKH MPOBOAAT HECKOIBKO Pa3 Yepe3 IU1aMs CITUPTOBKH.

2. Crepunmu3zanusi KUIITYEHHEM METaUTMYECKHX WHCTPYMEHTOB M DPE3MHOBBIX TpyOOK B 2% pacTBope
KapOoHHTa HATpHs B TeueHue 20 MuH.

3. Crepunmsanys CyXvM >KapoM CTEKJISTHHOW mocynsl. IIpm 3ToM TNpOOHMPKH, KOJIOBI, KOHIIBI HMHIIETOK
NIPEABapUTEIbHO 3aKPHIBAIOT BAaTHBIMM IPOOKaMU M 00epThIBalOT Oymaroi. Ilumerku oOepTHIBAIOT TMHHBIMH
MoJocKaMu Oymaru IHUpHHOHU 4-5 cM, HamaThIBas €€ 1Mo CIMPAaJIN, HAYWHAS C OTTSHYTOTO KOHIIA.

Yamku Iletpu 3aBopaunBatoT B Oymary B ¢opme kBangpata. st 3TOro 4amiky MOMENIar0T Ha CEPEeIUHY
JICTa, 3aru0aroT €To ¢ ABYX MPOTHBOIOIOKHBIX CTOPOH TakK, YTOOBI Kpast HaJerallk APYT Ha IpyTa, a ABa CBOOOJHBIX
KOHIa 3arn6atoT BHU3. [IpoOupKky 0OBIYHO 3aBOPAYMBAIOT B MAKETHI II0 HECKOJIBKO MTYK. [I0ATOTOBICHHYIO TaKUM
00pa3oM IOCyIy IOMEIIAIOT B CYIIMIBHBIN MKa(d, B KOTOpoM HarpeBarot e€ mpu temreparype 160-170°0 B Teuenne
2y,

4. Crepunmzanus TeKkymuM mapom. [IpousBomsar e€ B kumsaTwibHuKe Koxa, KOTOpEIi npeacrasiseT co0oi
MeTaJUIMYeCKUH HMIMHAP. BHYTpH ero HaxoauTcs MOACTaBKA U CETYAaTOE BeIpo, Ky/Aa MOMENatoT CTePUIN3yeMbIi
MaTepuai. Ha gHo nuinnHIpa HaTUBAIOT BOAY U HarpeBalOT €To ¢ MOMOIIBIO AlleKTpudecTBa. HarpeBanue B TeueHne
30-45 MHUH NPUBOAUT K TMOEIM BEreTaTUBHBIX KIETOK. J{JIS OCyIIECTBICHHS MOJHOW CTEPHIM3aLUH HEOOXOIMMO
IIPUMEHSTH TOBTOPHOE NIPOTPEeBaHUE MUTATEIbHOM CpeIbl Uepes3 CyTKH.

5. Crepunmsanus napoM IOJ AaBICHHEM OCYILECTBIJIIETCS B aBTOKJIAaBEe, B KOTOPOM CTEPUIH3YyeMbIE
NpeAMEThl HarpEeBaIOT HACKILICHHBIM T1apOM TpH JaBlieHuH Bbilie atMocdeproro. [Ipu 120°C u naBnenun 1 atMm. B
Tederne 90 MUH 00ecIiednBaeTCs IMOJTHAS CTEPUIN3AIMS TUTATEINbHBIX CPE.

B >xunkocTsIX, KOTOPBIE TEPAIOT NUTATEIbHBIE CBOHCTBA P KUIITICHUH (MOJIOKO, IUBO | JIp.), YHUYTOXAIOT
OakTepun MyTEM MacTepU3aIiy, KOTOPOE OCYIIECTBIIETCS Ipu Oollee HU3KHUX TemmepaTypax (60- 80°C).

W3 MeTo0B XOJI0AHON CTEpHIIN3aNNU MUKPOOHOJIOTH UCTIONB3YIOT CTEPHIIN3ALNIO (PUITBTPOBAHHEM,
YIBTPa(HOIETOBBIMHU JIydaMHt U Ta3000pa3HBIMHU CPEACTBAMHU.

1I. IToceB GakTepuii HA MNIOTHBIEC MUTATEIbLHBIE CPEMbI

Brecenne K1eTok MUKPOOPTaHU3MOB B CTEPUIIBHYIO Cpely Ha3bIBaeTCsl MOCEBOM MM HHOKYJsiiuet. [loces
MHUKpPOOPTIaHM3MOB TpeOyeT COOJII0IeH S OIPEACICHHBIX IIPaBUJI, YTOOBI MIPEJOXPAHUTD HCCIENYEMYIO KYJIbTYpY OT
3arpsA3HEHUs IOCTOPOHHUMHI MUKPOOPTaHU3MaMH.

Jl1g moceBa MUKPOOPTaHU3MOB Ha IOBEPXHOCTh MUTATEIBHOM Cpellbl HCHONB3YIOT OOBIYHO HMPOOUPKH CO
cKomeHHoH noBepxHOoCcThi0o MITA wmnu vamku [etpu. s momydeHus ckomeHHON moBepxHocTH MITA mpobupky
Iocyie CTePUIN3aIMY KJIAAyT B HAKJIOHHOE MOJIOKEHHE Ha CTOJI, a ISl HOTy4eHus «rpsimoro» MITA cTaBsT B ITaTUB.

Jlist moceBa KJIETKM MHUKPOOPTaHU3MOB, BBIPAIIEHHBIX HAa TBEPAOH MUTATEIbHOU cpelie, OepyT meTiei, a u3
JKUAKOW MUTATENbHOM Cpebl - CTEPUIIbHOM MUIIETKOH.

IToceB MHKpOOpPraHU3MOB Ha MOBEPXHOCTh CKOLIEHHOW MoBepXHOCTH MIIA 0oCyImIECTBIAIOT CIEAYIOIINUM
obpazom. bepyrt B s1eBy10 pyKy ABE MPOOUPKHU: OJIHY CO CTEPHIIBHOM cpeioi (nanbie ot cedst), APYTYIO - C KyJIbTYpOH
MHUKpPOOPraHu3MoB (Oimke K cebe), a B IpaByro pyKy 0aKkTepHoJIOorHIecKyro neTio. CTepuin3yoT NeTII0 B IIIAMEHH
CIIUPTOBKH, JUIS 4YEero JAepkaT €e CHayaja BEPTHUKAIBHO 10 TMOKPACHEHHS MPOBOJIOKH, a 3aTeH B TOPU30HTAIBHOM
MIOJIOKEHUH TPOBOJAT JIepXKaTeldb HECKOJBKO pa3 uepe3 Iulams. 3aTeM, HE BBITyCKas METJIM, MH3HMHIEM H|
0e3bIMSHHBIM TMAJIbIEM [IPABOW PYKH MPKUMAIOT IPOOKH K JIaJIOHH, BBIHUMAIOT UX M3 IPOOUPOK U AepiKar Tak A0
OKOHYaHHUSA ToceBa. Kpast OTKpBITBIX MPOOHPOK OOKHUTaIOT B IJIAMEHH CIIUPTOBKH, MOCJIE ITOTO MeTiIel 0TOuparoT
KJIETKH MEKPOOPTaHU3MOB U BBOJIAT IIETIIIO B IPOOHPKY CO CKOIIEHHOU cpenoi. Cierka Kacasich neTiel MOBepXHOCTH
arapa, MPOBOJAT CHU3Y BBEPX 3UI3aro00pa3HyI0 WIH MPSAMYIO 4epTy. [ OpibIIKHA MPOoOHPOK OOKHUTaroT B TUIAMEHU
CIHMPTOBKH, 3aTE€M OOKHTraroT MPOOKH M 3aKpBIBAIOT MU NpoOupku. Ecnu koHer BaTHOIM npoOku 3aroperncsi, TO He
cienyer e€ Opocath, a Hy)KHO OBICTPO BCTaBHUTh B IPOOUPKY, TJIe BaTa IIOTYXHET.

IToces Ha npsmyro noBepxHOCTs MITA npou3BOIAT B TOM e MOCIEA0BATENbHOCTH, C TOH JIUIIbL Pa3HULIEH,
YTO 37€Ch AENA0T YKOI B TOJNIY NUTATEIbHON CPEAbL.

Ecnm moceB npon3BoAT B )KUAKYIO TUTATENBHYIO CPEAY, TO IPOOUPKH JEP>KAT IOUTH BEPTUKAIBHO M ITETITI0
C KJI€TKaMU MUKPOOPraHU3MOB MOTPYXKAIOT HEMOCPEACTBEHHO B CPENy.

Bce onmcanHbIE BbIIIE MAaHMITYJISIIMHM ITPOBOAAT OKOJIO IUIAMEHM CIIMPTOBKH IO BO3MOXXHOCTH OBICTpO,
4TOOBI HE 3arps3HUTH KYJIbTYPY IMOCTOPOHHUMH MHKpoopraHusmamu. [locie 3Toro nmpoOupKH MOANMCHIBAIOTCS U
CTaBsITCA Ha NMPOPALIMBAHNE B TEPMOCTAT. Pe3ynbTaTel mepeceBoB IPOCMATPUBAIOTCS HA CIEAYIOIEM 3aHATUU.




Jnst Toro, 4ToOBI MPOBECTH PAcCceB MUKPOOPTaHM3MOB M3 KUAKOW IMHMTATENBHON Cpelbl Ha IIOBEPXHOCTH
IUIOTHOM cpeza B yamke [leTpy, mocTynaroT ciexyromuM oopazoM. CTepHUIIbHYIO IHTATEIBHYIO CPERY U3 IPOOUPKH
BBUIMBAIOT B CTEPWIbHYIO Hamky [letpu. st sToro npoOKy co cpemoi 6epyT B paByro pyKy, BBIHUMAIOT M3 Hee
MpoOKy, OOXKHTAIOT TOPJIBIIIKO MPOOHPKHA H. TPUOTKPBIB cJerka dYamKky I[leTpw, OBICTpPO BBUIMBAIOT B Hee
MUTATEIbHYIO Cpey. 3aTeM KPBIIIKY 3aKPBIBAIOT M OCTABIISIIOT YAIKy Ha TOPU30HTAJIBHON IIOBEPXHOCTH JI0 TE€X MOD,
TIOKa He 3aCThIHET cpeja. il moceBa MPHOTKPHIBAIOT KPBIMIKY Yallky [leTpu u metnieil mpoBoAsT moceB 1o Beei
MIOBEPXHOCTH CPEebl NMapauIeIbHBIMU IITPUXaMH Ha paccTosiHuu 0,5 cM Mexay HUMHU. Yalllku HOANUCHIBAIOTCS U
MIOMEIIAFOTCS B TEPMOCTAT.

KOHTPOJIbHBIE BOITPOCHI

1. PocT n pa3smMHOXKeHHE MUKpoOpraHu3MoB. KprBas pocta, BpeMsi TeHepaLuH.

2. MeTo/p!l KyJIbTHBUPOBAHUSI MUKPOOPTaHU3MOB.

3. Bimsinue puzndeckux u XuMU4YecKuX (pakTOpoB Ha POCT M Pa3BUTHE MUKPOOPTraHU3MOB.

3AHSTHE 5. ITonyyenne HAKOMUTEJIbHOH KyJbTYPbI KapTO(deJbHOM NaJ0YKH U a30T(PUKCHPYIOUIUX
O0axTepmii

COJIEP>KAHUE

1. IIpuroToBneHne Cpen A KyJIbTHBHPOBAHUS MUKPOOPTaHU3MOB.

2. YcnoBust KylnbTUBUPOBAHHUS.

3. TlomyueHne HaKONUTEIBHBIX KYyJIbTYp CBOOOJHOXKMBYIIMX a30T(OUKCHPYIOIIMX W  a3pOOHBIX
cropooOpa3yromux OakTepuii.

3AJJAHUA

1. IIpuroToBUTH cpenbl IS MOTY4YEHUS HAKOIHUTEIBHBIX KYJIbTYP a3pOOHBIX U aHAIPOOHBIX
CBOOOHOXHMBYIIUX a30T(HUKCUPYIOIINX OaKTEPHA.

2. Ilony4nTh HAKONIUTEIBHYIO KYJIbTYpPY KapTO(DEIbHOM MaTOYKH.

3. IIpocMoTpeTh MOCEBHI, CACNAHHBIEC HA TIPOIITIOM 3aHATHH. OOpaTnTh BHIMAaHHUE HA XapaKTep pocTa
KyJIBTYpBI Ha CKOIIEHHOM U npsiMoM MITA uB wamke [letpu. Pe3ynbraTel HaOMOACHNUS 3aNMCaTh B THEBHHUK.

MATEPUAIJIBI U OBOPYJOBAHUE: Habop muHepanbHbBIX coneii: K2HPO4;

MGSO4 * 7 H,O; NaCl; KxSO4; CaCOs; MnSOs4; FeSOy; rimroko3a; MaHHT,

arap, crepuibHbIe daiiku [letpu, mpodupku, kososl Ha 100 M1, Bata, BeChl, pa3HOBECHI, INATENHN, BOJIHAS
0aHsi, TEpMOMETp, NTOYBA, KITyOHH KapTo(es, KapaHAall M0 CTEKITy, CKaJIbIIeIb.

METOIUYECKUE YKA3AHUA

L. ITuraTenbHbBIC CPEObI

B naGopaTopHBIX YCIIOBHSX MUKPOOPIaHU3MBI KyJIbTHBUPYIOT Ha IIUTATENbHBIX CPelax, KOTOPbIE JOJKHEI
colepkaTh BCE€ BEIIECTBAa, HeoOXomumble I HMX pocra. [lo cocraBy pa3nuyaroT HaTypajbHBIE CpeJbl
HEOIIPEIeIEHHOTO COCTaBa M CHHTETHYEeCKHe cpenbl. HaTypaJdbHBIMH Ha3bIBAIOT CPEAbI, KOTOPBIE COCTOAT H3
MIPOAYKTOB >KUBOTHOTO MJIM PACTUTEIHHOTO MPOUCXOKICHHA. K HUM OTHOCATCS OBOIIHBIE WIH (PYKTOBBIE COKH,
KUBOTHBIE TKaHH, KPOBb, MOJIOKO, OTBAapHI MJIM HACTOM MscCa, MTOYBBI, HABO3, KJIETKH MUKpoopranuszmos. K unciy
HaTypaJIbHBIX CpeJl OTHOCATCS TaKkXKe MsICO-TIeNTOHHBIN 0y1p0H, MITA, nuBHOE cyciio, ApoxokeBas U KapTodenbHas
cpenbl, MOYBEHHBIN 3KCTpakT. HarypanbHble cpeibl MCHONB3YIOT Ul MOJJAEPXKAHUS KyJIbTyp M/O, HAKOIICHUS
OroMacchl M JUIA TUarHOCTHYECKHUX Iesied. CHHTeTHYECKHne CPEeAbl - 3TO Cpellbl, B KOTOPHIE BXOAAT COCAMHEHUS
ONPENEIEHHOTO COCTaBa, B3ATHIE B TOYHBIX BECOBBIX KoiuyecTBaX. OHHM IMMPOKO UCMONB3YIOTCS MPH H3Y4EHUH
oOMeHa BemecTB, (U3HOJIIOTHA U OMOXUMHN MHUKPOOPraHM3MOB. CHHTETHUECKHE Cpelbl M0 COCTaBy MOTYT OBITh
CIO’KHBIMHU U IIPOCTBIMH.

Brigensror Taxke NONyCHMHTETHYECKHE Cpellbl, B COCTaB KOTOPBIX KPOME COEAMHEHHH H3BECTHOTO
XMMHYECKOTO COCTaBa BKJIIOYAIOTCSA BEIIECTBA HEONPEAEJICHHOTO COCTaBa, HAIpHMEp, TaKue, KaK APOXOKEBOM
aBTOJIM3aT, IIOYBEHHBIM SKCTPAKT WIM THAPOIM3AT Ka3eMHa. OTH Cpelbl [IMPOKO HCHOIB3YIOTCS B
MHUKPOOHOJIOTHYECKOT TPOMBIIIICHHOCTH.

OJNeKTUBHBIE Cpeasl MpEeIHAa3HAYCHBI IS BBIACICHUS MHKPOOPTaHM3MOB U3 ECTECTBEHHBIX Cpea HX
oburanus. OHU 00ECTICUNBAIOT IPEUMYIIECTBEHHOE Pa3BUTHE OIPEAEICHHO Pyl MUKPOOPIaHU3MOB.

IIpu ompeneneHuUN BHUIOBOW MPHUHAMICKHOCTH OaKTEpHil HCIONB3YIOT HHINKATOpHBIE cpeapl. OHHU
0COOEHHO MIMPOKO UCIOIB3YIOTCSA B CAHATOPHON M MEIUITMHCKON MUKPOOHOIOTHH.

ITo pu3nyeckoMy COCTOSHUIO Pa3IHMYAIOT KUAKHE, CHITY4YHe U IUIOTHBIE CPE/IBL.

Kunkue cpeapl NPUMEHSIOT Ui HAKOIJIEHWs OMOMAcChl WM TPOJAYKTOB OOMEHa, a Takke JUIsd
uccie0BaHus PU3HOJIOTHH U OMOXMMHUH MUKPOOPTaHH3MOB.

Ceiltyyre cpeabl NPUMEHSIOT B IPOMBIIUIEHHON MHMKPOOMOJIOTMH AJIsl KYJIbTUBHPOBAHHMS HEKOTOPBIX
MIPOAYIIEHTOB (PU3MOIOTHIECKN aKTHBHBIX BEIIECTB, a TAKXKE JJISI COXPAHEHHS KyIbTyp MUKpOoOpranm3MoB. K takum
cpelaM OTHOCSTCS, HallpUMep, OTBAPHOE MIIIEHO, OTPYOH, OIFIIKH.

[InoTHBIE Cpembl WCHONB3YIOT IS BBIACICHHUS YHCTBIX KYJIBTYP B JIHAarHOCTHYECKHX MEJSIX, I
OTIpe/IeICHUS] KOJIMYECTBA MUKPOOPTaHU3MOB, JJIS1 XpaHEHHSI KyJIbTyp B KOJUICKIIMSIX M B psAe Apyrux ciydaes. C
LIEJTBIO YTIJIOTHEHUS CPeJ MIPUMEHSETCS arap WIH )KeJIaTHH.

1I. [Toay4yeHrne HAKOMMTENLHOM KYJIBTYPHI CBOOOIHOKUBYIIUX a30THUKCHPYIOMMX OaKTEPUIA

1. B a3poOHBIX ycI0BHsIX HanOoIee akTHBHBIMU CBOOOTHOKUBYIIIMMH B ITOYBE a30T(hHUKCATOPaMU
ABTISIIOTCS OakTepuu poma Azotobacter.




Jl1st BEIZICTIEHUST 230TOOAKTEpa UCTIONB3YIOT arapu30BaHHYI0 cpeay Dmiba ciieayromero cocrtapa, B /100 mur
; MauuT - 20,0; KoHPO4- 0,2; MgSO4 * 7TH,0 - 0.2; K2SO4 - 0,1; CaCOs - 5,0; arap -2,0.

[IpuroToBneHHyI0 cpelly HarpeBaroT [0 PacIUIaBICHUs arapa ¥ CTEPHIM3YIOT B aBTOKJIABE WM armapare
Koxa. Ilocne crepunmzanmu cpeny BBUIMBAIOT B CTEpHIbHBIEC amku IleTpn u mocie TOro, Kak OHa 3aCTBIHET, Ha
MOBEPXHOCTH DPACKIAIBIBAIOT KOMOYKHM IIOYBBI HPHONMM3NTENbHO Ha paccrosHun | cMm. Komodkm mouBHI
pacKIagpIBalOT KaNMUIIPOM, CMOYEHHBIM B BOAE. 3acesHHble dYamkw IleTpy momemiaroT B TEpMOCTaT MHpHU
temnepatype 28-30°C.

2. [lns1 BBIACIEHNS aHA3POOHBIX a30TGHUKCATOPOB HCHONB3YIOT cpey BHHOTpaaCcKOro Cleyonero cocTana,
B 1/100 Mut: TIrOKO03a - 2,0; KoHPO4 - 0,1; MgSO4 * 7 HO - 0.05; NaCl - 0,05; MgSOs, FeSO4 — cnensr; CaCO3 - 2,0.

[IpuroroBneHHyI0 Cpeny pa3iauTh B IPOOMPKH, BHECTH HEOOIBIIOE KOJTUIECTBO MOYBHI, 3aKPHITh BATHBIMHU
mpobkaMu 1 mpocTeprin3oBaTh B Tedenne 10 mua npu 80°C. IIpoOupku MOMECTHTH B TEPMOCTAT IIPH TEMIIEpaType
30°C.

I11. TTonmyyeHre HAKONMUTEILHON KYALTYPEI KAPTO(DEIbHON MATOYKHU

[IpombITh KITyOeHb KapTodens 1, He CHUMasi KOKypbl, Hape3aTh JIOMTHKH. VX MOBEPXHOCTH ciIerka HaTepeTh
MEJIIOM U TOJNIOKUTh B CTCPWIBHYIO damKy lleTpu, Ha IOHO KOTOpOH HaAO MONOXHTH CMOYEHHYIO BOJOH
¢mrpTpoBaNEHYI0 OyMmary. 3ateM damku [lerpm ¢ nmomMTHKaMu KapTodens MOMECTUTh B CYIIMJIBHBIA IKad w,
BeItepKath B HeM 10 - 15 mun npu 100°C. Moce 3Toro gamkn noMecTuTs B TepMocTat npu 27-30°C Ha 2-3 CyTOK.

KOHTPOJIBHBIE BOITPOCHI

I. Tumsl TMTaHUS. MUKPOOPTAaHU3MOB, MTUIIEBBIE HOTPEOHOCTH B CBA3H C OCOOCHHOCTSIMU MX OOMEHa.

2. MexaHu3M TOCTYTIJICHUS TUTATEIbHBIX BEIIECTB B KIIETKY.

3. Ucrouynuku yrieponaa. ABTOTpo(Hast ¥ TeTepoTpOQHAsT aCCUMUIALMS yTIICKUCIOTHI.

4. VlcTouHuKH a30Ta. Y CBOCHHE MUHEPAIBHBIX COSIMHEHUH a30Ta. XapaKTepUCTHKa a30T(HUKCHPYIOIINX
OaKTepwid.

3AHSATHE 6. Beinesenne 4ucToii KyJbTypbl KapTode1bHOM MAT04YKH

COAEPXAHUE

I. Beinenenue 4uCThIX KyJIbTYP MUKPOOPIaHU3MOB.

3AJJAHUA

1. IToctaButk Ha crepunuzanmio 4 npodupku ¢ MIIA.

2. YOenuThCsl B OIyYCHUH HAKOMMUTENbHBIX KyJIbTYpP, O YEM CBHICTEILCTBYIOT:

a) IJ1st a3pOOHBIX a30T(HUKCATOPOB - 00PA30BAHIE CIU3UCTHIX KOJOHMH BOKPYT KOMOUYKOB MOYBEI;

6) 11 aHa’POOHBIX a30T(HUKCATOPOB - TOMYTHEHHE CPEJIbI, TA30BBIICIICHNE, 3alaX MACIITHOM KUCIIOTHI;

B) JUIS CHOPOBBIX a3POOHBIX OAKTEPHUH - "KapTo(henbHOM NaJo4ku” - MOSIBJICHNE Ha TOBEPXHOCTH CPEZIbI
MOPIIMHUCTOH MIEHKH.

3. IIpocMOTpeTh MO MUKPOCKOIIOM HaKOIMUTEIbHBIE KYIbTYPHI:

a) B KyJIBType a3pOOHBIX a30T(HHUKCATOPOB BBIIBUTH METOAOM HETAaTUBHON OKPACKU KaTCyIIbI;

0) B KyJbType aHadpOOHBIX a30T(HUKCATOPOB OOHAPYKHUTH KJIOCTPUAUATBHBIN THIT CIOPOOOPA30OBAHUS U
BBISIBUTH TPaHyNe3y B KJIETKaX;

B) B KyJbType, KapTo(esbHOM NaoYky 00HapYKUTb cropsl. [lonydyeHHbIe pe3yibTaThl 0OPMUTH B BUJE
TaOIHUITBL.

YCJIOBUA N ITPU3HAKH POCTA HAKOIIUTEJILHBIX KYJIBTYP

HaxomnurensHas KynbTypa | YcCIIOBHS KyJIbTHBHpOBaHUS | BusyaiibHble npu3HaKy | MEKpOCKOTHS,
pocta Mopdooruueckue
0COOEHHOCTH
Azordukcupyroue a’poOHBIe
Oaxrepun
aHa’poOHbIC
"Kaprodenbnas nanouka" a’poOHbIE

4. TIpoBectu pacceB CIIOPOBBIX a’poOHBIX OakTepwii ("kapTodenpHas nanouka') Ha gyamkax [lerpu
metoqoM P. Koxa 1 ncromaromiero mrpuxa.

MATEPUAIJIBI 1 OBOPYJIOBAHUE: MIIA, anmapat Koxa, mpobupkwu, crepmisHble damkn [letpu,
BaTa, MPOOUPKH CO CTEPHIILHOI BOJIOM, HAOOp Kpacok, pacTBop Jltoroms, yepHas Tymb, HMMEPCHOHHOE MacJlo,



MIPEAMETHBIE W TIOKPOBHBIE CTEKNA, Cal()eTKH, CIIUPTOBKHU, CIIMYKH, (GUIBTPOBaIbHAS OyMara, KapaHaall o CTEKITy,
N30THYTas CTCKJISHHAS 11aJ09Ka, CTCPHUIIbHBIC MUIIETKA.

METOJIMYECKUE YKA3AHUA

1. BolneneHnue YncTon KynbTypbl

OCHOBHBIM METOJIOM BBIIEJICHHS YHCTHIX KYJIBTYP MUKPOOPTAaHU3MOB SBISIETCSI METOJ, IPEIIOKECHHBIH P.
Koxowm. [Tpuanum ero 3akmodaeTcs B MOTYYSHHN YUCTON KyJIbTYPBI U3 OTACIBHON KOJOHHU. JTOT METO IPUMEHUM
JUTSL MUKPOOPTaHU3MOB, KOTOPBIE XOPOIIIO PACTYT Ha IUIOTHBIX Cpeax.

IIpn BBIIENCHMH YHUCTOM KyJIbTYpHl a3pOOHBIX OaKTepHii HAKONUTENBHYIO KYJNbTYpPY BBICEBAIOT Ha
MIOBEPXHOCTh IUIOTHOW NMUTATEIbHOU cpefbl. s 3TOro crepuipHyro nurTaTelbHyo cpeny MIIA paznuBatoT B
cTepwibHbIe yallky [leTpu u mocne Toro kak cpenia 3aCTBIHET, Ha €€ MOBEPXHOCTb B | YallKy U3 MUIETKU HAHOCST
KaIlTI0 HAKOIUTENbHOM KYIbTYphl UM €€ pa3BeJeHUe B CTEPUIIbHON BoJIE. 3aTeM M30THYTOM CTEKJISHHON MalOuKOH
pacnpenensoT KaIulo o BCel MOBEPXHOCTH cpefbl B yalke IleTpu, mocie uero 3Toi ke Manodkoil MPOBOAAT IO
MIOBEPXHOCTH Ccpeibl BO 2, 3 U 4-i yamkax.

PacceBaTh HaKOMUTENBHYIO KYJIBTYPY MOXKHO IETIeH METOIOM UCTOIarommero mrpuxa. [lnsg atoro I nermo
HAKOTIUTEIFHOU KyIbTYpHI pa30aBIIsIOT CHaYajia B CTEPIUIFHON BOJIE, HATTMTOH B IPOOUPKY, a 3aTeM OTOMPAIOT MeTIeH
pa3BelCHUS U 1a HOBEPXHOCTH INIOTHOM Cpesl MPOBOAAT MTpHUXH. [locie moceBa Jamky HOMENIA0T B TEPMOCTAT
KpBIILIKAaMHM BHU3. Belpociine n301MpoBaHHbIE KOJOHMM OTCEBAIOT METJEH HA MOBEPXHOCTb CKOIIEHHOH IIOTHOM
cpenbl B IPOOUPKH MITH B XKUAKYIO CPELy.

KOHTPOJIBHBIE BOITPOCHI

1. Metozs! BBIACIEHHS YACTHIX KYJIBTYpP a3p000B M aHA3POOOB U3 OTAEITHHON KOJIOHUH.

2. MeTozbl NOMyYeHHS YUCTBIX KYJIBTYP U3 OJHOH KIETKH.

3. CocoOsI onpeaeneH st YUCTOTHI BBIICIICHHBIX KYJIBTYP.

3AHSATHE 7. BposkeHue NeKTHHOBBIX BelleCTB

COJIEP’KAHUE

1. DHepreTuueckue MpoLEcCHl B KJIETKaX NPOKapHoT.

2. bpoxeHune Kak 3HepreTHYecKHii porecc.

3. bpoxeHune MeKTHHOBBIX BEIIECTB.

3AJAHNA

1. TIpocmotpets yaniku [leTpu, 3acessHHBIC HA MIPOILIOM 3aHITHH, CIIENIATh BBIBOBI O ITOJYYICHUH YHCTOH
KYJIBTYPBI.

2. IIpUroTOBUTH CHOITMKH JIGHSTHON COJIOMBI, IIPOKUIISITHTD X B IpoOupkax 10-15 MuH., 3apa3uTh cBexeH
JIBHSHON COJIOMOHN M TIOCTaBUTh TEPMOCTAT.

MATEPUAIJIBI 1 OBOPYIOBAHUE: npoOupku, HUTKH, HOXKHHUIIBL, JIbHSHAsI COJIOMa, CTEPIIIbHAS BOJIa,
BaTa, CIIUPTOBKA, CIIMYKH.

METOJUYECKHE YKA3AHUA

PasznuuaioT TpH THIA MEKTHHOBBIX BEUIECTB: MPOTONEKTHH, IEKTUH U MEKTHHOBAS KHCIIOTA.

IIpomecc pa3pylneHnss MEKTHHOBBIX BEIIECTB HAYMHAETCS ¢ (EPMEHTAaTHBHOTO THIPOIN3a, KOTOPBIHA
BBI3BIBAETCS OaKTEPUSIMH, TPHOAMH U aKTHHOMMIIETAMH.

[Mox neiicTBueM QepMeHTa POTONEKTHHA3BI MPOTOIIEKTUH THAPOIM3YeTCs JI0 MeKTHHa. Jlajgee NeKTHH Mo
JeHCTBHEM TEKTHHMETHUIICTepas3bl pa3pymlaeTcs 0 TMEKTHHOBOM KHCIOTHI M METHJIOBOTO crnupTa. PepMmeHT
MOJIMTaNaKTypOHUa3a Pa3pymiaeT MEeKTHHOBYIO KHCIOTY IO CBOOOJHBIX MOJIEKYJ TaJIaKTypOHOBOW KHCIIOTHI U
JIpYrHX TPORYKTOB: KCHIIO3BI, apaOMHO3bBI, TajlaKTO3bl, METHJIOBOTO CIUPTAa M YKCYCHOM KHCIOTHL. Jlaiee
o0pazyromyecst yriieBOAbl B aHa3pOOHBIX YCIOBUSAX COPaXKMBAIOTCS 110 THITY MAaCIISTHOKUCIIOro OpoxeHus. Hanboiee
aKTUBHO OpO’KeHHE MEeKTWHOBBIX BEHIECTB OCYIIecTBILIIOT Oaktepuu poxa Clostridium. C. pectinovorum mepBsIM
HaYMHACT MPOIECC pa3pyLIEHUs MEKTHHOBBIX BemiecTB. OH NPEeNCTaBIeH JTOBOJLHO KPYITHBIMHU NAJOYKOBHIHBIMHU
KJIETKaMH, OZINHOYHBIMH WM COEIMHEHHBIMU B LIeTIOUKHU. CIIOPHI pacIioiaratoTcs TEPMUHAIBHO.

[lo mepe HakomIeHHS B CpeAe KHCIOT 3TOT BHJA NPEKpAIaeT aKTUBHYIO IESTEIbHOCTh, AAbHEHIIee
paspylieHie NeKTHHOBBIX BeulecTB ocymectsisger C. felsineum. OH uMmeer B Oosiee MENKHUX MaJOYKOBHIHBIX
KJIETOK, OJWHOYHBIX WJIM COCAWHEHHBIX mapamu. CIOpbl OBajbHBIC, (GOPMHUPYIOTCS B IEHTpe KiIeTku. Kierku-
CIIOPOHOCIIBI KIOCTPHINAIBHOTO THIA. DTH MHUKPOOPTaHU3MBI HCIIOIB3YIOTCS B KAUeCTBE 3aKBACKU IS aKTHBAIIUHI
mporiecca aHa’pOoOHOW MOYKH MPSITANEHBIX PACTEHHI.

Jlis BBIENEeHUs MEeKTHHOPA3PYIIAIONINX OaKTepHil U3 cTedell JIbHA TOTOBAT CHOIMKH JJIMHOW 5-7 ¢M U
CBSI3BIBAIOT WX MO KOHIAM HUTKOW. CHONMKH MOMENIAI0T B MPOOUPKH, 3aIMBalOT HA 2/3 00beMa BOJONPOBOIHOM
Boz0# 1 kunATAT 10-15 MuHYT. 3aTeM BOJy CIMBAaIOT, BOBHYTPb CHOINMKA BCTABISAIOT KyCOUEK CBEXKEH COJIOMBI JIbHA
U HaJIMBAIOT B NPOOMPKH CTEPHIIbHYIO BOXy. [IpoOHMpPKH 3aKpHIBAIOT IUIOTHO CTEPHILHBIMU BaTHBIMHM NMPOOKaMH U
MOMENUIAIOT B TEPMOCTAT Ipu TeMuepaTtype +35°C. Pe3ynpTaTel IpOCMaTpUBAIOT Ha CIETYIOMEM 3aHATUH.

KOHTPOJIBHBIE BOITPOCHI

1. CriocoObI noTyYeHNs1 SHEPTUU MUKPOOPTaHU3MaMH.

2. Obm1ast XxapaKTepUCTHKA POIIECCOB OPOKEHHS.

3. [yt cOpakuBaHus yriIeBOIOB.

4. MacnsHoKHCIIOe OpOXKEHHE.



3AHSTHE 9. Hutpuduxanus

COAEPXAHUE

1. XemonuTOTpO(HBIE MEKPOOPTAHU3MEI.

2. Hurpuduxanms.

3. Beienenue HUTPUDHUIUPYIOMIIX OAKTEPHA.

3AJAHNA

1. TIpuroTOBUTH MUTATENBHBIE CPEIBI AT MOTyYeHUS HUTPUPUIHUpYIomuX Oakrepuii 1 u 2 daz
HUTPUPHUKAIHH.

2. Pazmuts cpenpl B koJ0b1 cioem 1,0 — 1,5 cM, 3aKpBITh BATHBIMH IPOOKaMHU ¥ IOMECTHTH B TEPMOCTAT
mpu Temriepatrype 106°C Ha 30 MuH.

3. KonOsl 3apa3uTh KOMOYKOM ITOYBHI, 3aKPBITh BATHBIMU MPOOKAaMH U IOMECTUTH B TEPMOCTAT IIPH
temnepatype 25-28°C na 14 — 21 cyTku.

4. TlpocMoTpeTh NIPOOHUPKH, MOCTaBJICHHBIC Ha MPEAbIAYILEM 3aHITHH. [IpUroToBUTH mpenapat
«pa3laBlCHHAas Kalilsd» W3 OKUOKOCTH, OTKAaTOil M3 CHONMKA, NPOMHKPOCKONHPOBATH M  3apHCOBATh
MIEKTHHOPa3pyIIafonIie OaKTepuu.

MATEPUAIJIBI U OBOPYJJOBAHUE: Habop coneit, BeCchl, pa3HOBECHI, CKaIbIeNH, KoJa0bl Ha 100 M,
BaTa, I0YBA, IPEIMETHBIC U TIOKPOBHBIE CTEKIIA.

METOJUYECKUE YKA3AHUA

Jns  monmydeHMs  KyJIbTYphl HUTPUGHUIMPYIONIMX OakTepuii HCIONB3YIOT IHTATENbHYIO —Cpemy
BurHOTpaaCcKOTO CIEAYIOMETo COCTaBa B I/ JUCTHIUTUPOBAHHOM BOJIBI:

st mepBoii a3pl HUTpUDUKALMK:

(NH4)2504 - 2,0;

K2HPO4 - 1,0;

MgS0O4 - 0,5;

NaCl - 2,0;

FeSO4 - 0,4;

CaCO3 -5,0;

s BTOpOI#t a3el HUTpUDUKALIH:

NaNO2 - 1,0;

Na2CO3 - 1,0;

NaCl-0.5;

K2HPO4 - 0,5;

MgS04 - 0,5;

FeSO4 - 0.4.

Cpessl pazmmBaroT B KosobI Ha 100 mut cimoem 1,0 — 1,5 cM 1 crepunmsyioT B aBTokiaase 20 MuH npu 1 aTwm,
w B TepmocTare mpu 106°C B Teuerne 30 MuH. 3aTeM KOJOBI 3apa)karoT KOMOYKOM TIOYBEI, 3aKPHIBAIOT BATHEIMH
MPOOKaMH U CTaBAT B TepMoOCTaT mpu teMiepatype 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 HUTpUDHKAMK HAJIMYKEe aMMHaKa peakTHBoM Hecciepa n oOpa3oBaHMe a30THCTOI KHUCIIOTHI 110 PEAKLUH C
pEeaKTHBOM IHMHK-HOA-Kpaxmasl. B koibe co cpemoil anms BTopod (a3pl HUTPUDHUKAIMM TPOBEPSIOT HAJIHMYHE
A30THCTOM KHCJIOTHI M 00pa30BaHUe a30THON KHCJIOTHI MO PEaKIMH ¢ AU(PESHUIAMHHOM.

KOHTPOJIbHBIE BOITPOCHI

1. O6mast xapaKTepUCTHUKA TPYMITBI XeMOJIUTOTPOGHBIX MUKPOOPTaHU3MOB.

2. OcoOEHHOCTH UX HEPTETHYECKOTO U KOHCTPYKTUBHOTO MeTaboImM3Ma.

3. Poxp xemommToTpo(hoB B IPUPOAE M UCTIONH30BAHUN UX B HAPOIHOM XO3SIHCTBE.
4. Hurpuduuupyromye 6akTepru 1 npouecc HUTpupuKanui. 3HaueHue B IPUPOJIE.

3AHSATHE 16. Onpeaenenue 4yBCTBUTEIbHOCTH MUKPOOPTaHU3MOB K aHTHOHOTHKAM.

COAEPXAHUE

1. OmpeneneHne YyBCTBUTEIBHOCTH H3y4aeMbIX OakTepuii K aHTHOMOTHYECKHM  BEIIECTBAM
AKTHHOMMIIETOB.

3AJAHUA

1. IToctraBuTh Ha crepuim3anmio B anmapar Koxa 3 npobupku ¢ MITA.

2. I[IpuroToBUTH B CTEPHIILHON BOJIE CYCIICH3UN TPEX KYJIbTYp OaKTepHiA:

"kapTodenbHOH Nanoyku" U ABYX KYJIbTYp, BBIAEICHHBIX U3 BOJIBI.

3. o I mi kaxzaoil cycrieH3un BHECTH B COOTBETCTBYIOLIYIO MPOOHPKY CO CTEPHIIBHBIM M OCTY)KEHHBIM
MIIA, TmarensHO NepeMenats U NepelnnuTh B CTEpUIIbHBIE Yallky [1eTpu, ucnonas3yst A KaX 0 CyCIIeH3UU OJHY
YaIKy.

4. BripesaTs arapoBble OJIOYKH U3 YalIeK ¢ TA30HOM aKTHHOMHIIETOB M PA3JIOKUTh X HA TIOBEPXHOCTH
MIIA munenuem BBepx. Yamku [lerpu momecTuts B TepmocTat npu remmnepatype 30°C.



MATEPUAJIBI 1 OBOPYJIOBAHUE: npoOupku, Bata, HOXHUIEI, ammapaT Koxa, MIIA, crepuibHbIe
qamku [leTpy, mpoOMpKM CO CTEPHIBHOW BOJOW, YAalIKW C TA30HOM AaKTHHOMUIIETOB, CTEPHIBbHBIC IHIICTKH,
CIHMPTOBKH, CIIUYKHU, OAKTEPUOIOTHIECKHIE NETIIN, OYMaKHbIE AUCKH, TPOITUTAHHBIC aHTHOMOTHKAMH.

METOJJUYECKHE YKA3AHUA

1. OnpenencHye aHTHOMOTUIECKON AKTUBHOCTH MUKPOOPTaHN3MOB.

CymiecTBYIOT pa3IHyHbIE CIIOCOOBI BBISIBICHHUS aHTHOMOTHYECKUX CBOHCTB MHUKPOOPTaHU3MOB. Yarre
BCETO aHTHOMOTHYECKYIO aKTHBHOCTD BBISIBIISIFOT METOJaMH NEPICHINKYJIAPHBIX ITPUXOB U arapoBBIX OJIOYKOB.

METO/] IIEPIIEHAMKYJISAPHBIX IITPMXOB

Ha nmuratensHbli arap B yamke [lecTpy BbICeBarOT MITPUXOM MPOJXYIEHT aHTHOMOTHKA. [locie Toro kak oH
BBIpacTeT ¥ 00pa3yeT aHTHOMOTHUK, NMEPIEHUKYISIPHO K €ro IUTPUXY IOJCEBAIOT ITPUXaMHU KYJIBTYPbl OakTepuii.
Jlis moceBa MCIHONB3YIOT TYCThle CYCIIEH3MH TECT-OpPraHM3MOB B CTE€pPUIbHON Boje. Yamiku BBIIEPIUBAIOT B
tepmoctare npu 28-30°C B TeueHue 2-8 CyTOK B 3aBHUCHMOCTH OT CKOPOCTH pocTta Oakrepuid. Eciam aHTHOMOTHK
OKa3bIBaeT JCHCTBHE HA MUKPOOPTAaHHU3M, TO €T0 POCT OyJeT HaOII0AAThCS BAAIN OT IITPUXA MPOAYIEHTA.

METO/] AAPOBBIX BJIOKOB

[IpexycMaTpuBaeT MCTIONB30BAaHKUE PA3HBIX MUTATEIBHBIX CPEI A Pa3BUTHS NMPOAYLEHTA aHTHOMOTHKA U
TECT-OPraHKU3MOB. J{J1s BEIpaIIMBaHUs aKTHHOMULIETOB UCIIOJIB3YIOT CPENY CIEAYIOIIEro cocTaBa. 1i1: riitoko3a - 30,0;
KNO; - 5,5; MgSO4 — 0,5; NaCl — 1,0; KosHPO4 — 0,45 ZnSO4 - 0.002; FeSOy4 - 0,002; arap - 25,0. Cpeny
CTEPWIM3YIOT M HAaJIMBAIOT B cTepribHble yamky [lerpu. IToce 3acThIBaHMS arapa BEICEBAIOT HA €r0 MOBEPXHOCTH
CIIOPHI HPOIYLEHTA WM HOYBEHHYIO BHITSUKKY. Kymsrusupyror mpu 28-30°C B Teuenme 8-10 cyrok. 3aTem
CTEPHIIBHBIM NTPOOOYHBIM CBEPJIOM BBIPE3AlOT arapoBbIe OJIOYKH C Ta30HOM aKTHHOMHIIETOB M TIEPEHOCST MX Ha
noBepxHOcTh MIIA, 3acessHHOTO TecT-OpraHu3MaMu. ArapoBble OJIOUKH pacKiIa pIBalOT HA PABHOM PACCTOSIHUH OANH
OT Jpyroro MHUIEIMEM BBEPX M IUIOTHO NPIDKMMAIOT K arapoBOd IulacTWHKE. Yallky BbIICpKMBAIOT 1 9 mpu
KOMHATHOW TeMIeparype, a 3aTeM MOMEIAIoT B TEPMOCTAaT Ha CYTKH U 0oJiee B 3aBUCUMOCTH OT CKOPOCTH POCTa
Oakrepuii. Ecnu TecT-opraHu3M 4yBCTBUTEJBHBI K aHTHOMOTHKY, TO MOCIIE MHKYOAalui BOKPYT arapoBbIX OJIOYKOB
00pa3yroTCs 30HBI OTCYTCTBUS POCTA.

YyBCTBUTENEHOCTh MUKPOOPTaHU3MOB K aHTHOMOTHKAM MOXKHO OIIPENENIUTh C MOMOLIBIO OYMasKHBIX
JIMCKOB, IPOINMUTaHHBIX ONpPENEICHHBIMU aHTUOMOTHKAMHU. JIJI 3TOTO Ha MOBEPXHOCTH MUTATeNbHON cpensl (MITA),
3aCestHHOM TeCT-OpraHM3MaMH, pPacKiabIBAlOTCsl HA PABHOM PACCTOSIHUM JIPYT OT Jpyra OyMakHble JTUCKH. Yarrku
BBIICPKUBAIOT MPU KOMHATHOW TeMieparype 1 4, a 3atem 24 u B Tepmocrare npu 28-30°C. Ecnu uccnenyemsle
OaKkTepuH YyBCTBUTEIBHBI K JaHHBIM aHTHOHMOTHKAM, TO BOKPYT AMCKOB 0Opa3ylOTCsl 30HBI OTCYTCTBHS pocTa. Mx
U3MEpPSIIOT MWUIAMETPOBOW JnHEHKoW. 3oHa Oomee 30 MM CBHIETENBCTBYET O BBICOKOH YYBCTBHTEIBHOCTH
MHKPOOpTraHu3Ma K aHTHOHOTHKY, a MeHee 12 M - o caboii.

KOHTPOJIBHBIE BOITPOCHI

1. B3anMOOTHOIIEHUS] MEKPOOPTaHU3MOB MEXTy COOO.

2. ®opMbI aHTaroHW3Ma MEXIy MUKPOOPTaHW3MaMH1 M UX MCIIOIb30BaHUE YETOBEKOM.

3. OOGue cBolCTBa aHTUOMOTHKOB 1 00JIACTH UX IPUMEHEHHUSI.

4. B3auMOOTHOIIEHHS MHMKPOOPTaHM3MOB C JKMBOTHBIMH. HopmanbHas Mukpodiopa YeJIoBeKa U
XKHUBOTHBIX.

5. B3anMoOTHOIIEHHSI MEKPOOPTAHU3MOB C PACTCHUSMH.

3AHSATHE 17. YyacTne MUKPOOPTaHU3MOB B KPYTOBOPOTE OCHOBHBIX 3J1eMEHTOB B IIpUpOJIE.

COAEPXXAHUE

1. DKoI0rMsE MUKPOOPraHU3MOB.

2. Mcnonb30BaHNe MUKPOOPTaHU3MOB YEIIOBEKOM.

3AJJAHUA

I. IIpocmotpeTs vamku [leTpy, 3acestHHbIE HAa MPEIbIIYIIEM 3aHATHH. MI3MEpUTh MUIITUMETPOBOM
JIMHEHKOH 30HbI OJaBJICHNS pOCTa OAKTEpHi BOKPYT arapoBbIxX 0I04KOB. Pe3ynbTaTel 0hOpMHUTH B BUJIE TAOIHIIBI.

JIEICTBUE AHTUBMOTHUKOB HA POCT BbIJIEJIEHHbIX BAKTEPUIA

Ne JuameTp 30HBI IOJIABIEHMS POCTA, MM
KyJbTYpBI
NEHULUIUINH CTPENTOMMIIUH TETPALMKINH JIEBOMMLIETUH
1
2
3
4
KOHTPOJIBHBIE BOITPOCHI

1. PacipocTpaneHre MUKPOOPTaHU3MOB B 6rocdepe.
2. buoreoxumunueckas JCATCIBHOCTD HX.



3. Mcmonp30BaHNe MUKPOOPTAHU3MOB JUIS ITOYYSHHS MHUIIEBBIX 1 KOPMOBBIX IIPOIYKTOB, JIEKAPCTBEHHBIX
MIPerapaToB, B CEITLCKOM XO3SHCTBE U THAPOMETAIUTYPIHH.



METOJAYECKHUE PEKOMEHJIAIIMM ITO OPTAHU3AIIMM CAMOCTOSATEJABHOM PABOTHI
CTYAEHTOB

CamocrosTenbHbIe pabOTHl MPENCTABISAIOT COOOW OAWH W3 OCHOBHBIX BHJOB Y4eOHOW MESATEIHHOCTH
cTyaeHToB. Ha coBpeMeHHOM 3Tane 00pa3oBaHMS 3TOMY BHAY ACATEIHFHOCTH IPHIACTCS CYIIECTBECHHOE 3HAUYCHHUE.
BrinosHeHre caMOCTOSITEIBHBIX PabOT CIIOCOOCTBYET CO3HATENBHOMY YCBOCHHIO TEOPETHYECKOTO Marepuala,
BBIPa0OTKE HABBIKOB PAOOTHI C JIUTEPATypOl, TOMOraeT B IOATOTOBKE K SK3amMeHaM. Kpome Toro, 3To 0iMH U3 BUAOB
TEKYIIEro KOHTPOJIS B PEHTHHIOBOW cUCTEMe 00ydYeHusI.

OcHOBHasi 4YacTh NpeAjiaraéMbIX 3aJaHuil JUId CaMOCTOSTENIbHOH paboThl HaleleHa Ha H3ydYeHHE
TEOpeTHYecKoro marepuaina. /it caMOCTOSATENIBHOTO M3YYEHHs CTYJECHTaM IIPEUIOKEH MaTepHal, KOTOPhIH He
paccMaTpuBaeTcs Ha JISKIMAX WM PacCMaTpUBAETCS JUIIb 0030PHO.

TpeboBaHMS K OTYETHOCTH:

- 3agaHusg HeOOXOIMMO BBITOJHUTE B TETPaIH IS CAMOCTOSTENIBHBIX padoT 1o miany: 1 . dopMynupoBka
Bompoca; 2. OtBet Ha Bompoc; 3. CIICOK MCIIONB30BAHHOMN JUTEPATYPHI C YKa3aHUEM CTpPaHHIIL.

- CTyzeHTbI IPECTABIIAIOT BBIIIOJHECHHBIC 33/IaHMS HE TIO3IHEee ITOCIEAHEeH HelelIl KaKI0T0 MOJIYIIS.

3anaHus 118 caMOCTOSITeIbHOI
Tembl: MopdoJsiorus u cucreMaTtuka npokapuor. KyjibTuBupoBaHue 4 poCT MHKPOOPraHU3MOB.
IIpoxkapuoThl 1 OKpYy KaLIas cpeaa.
3ananue 1. JlaiiTe pa3sBepHyThIe OTBETHI HA CIEAYIOIINE BOTIPOCHI:
1. KakoBsl mpezaens! auddepeHnnaniy y npokapuoT?
2. Yro Takoe mepexuBaIolIie CTaIuu U IOYEMY OHU MEePEKUBAIOT?
3. Yrto Takoe ecTeCTBEHHAs CUCTeMaTHKa?
3ananue 2. JlaiiTe pa3BEpHYThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
4. Hwmeercs nu npsiMas CBA3b MEXIY YHCIOM MyTaluil U BpeMeHeM?
5. PaBHO3HAuYHBI 11 TOHATHS (PUIOTSHUN U BOJIIOIIH?
6.  MOXHO JIM IOCTPOUTH BCEOOBEMITIOITYIO KIACCH(UKAIIMIO TI0 OAHOMY IPU3HAKY?
3ananue 3. JlaiiTe pa3BEpHYThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
7. C xaxuM#u MpHU3HAKaMHU KOppeIupyeT puOocoMalbHBIH ammapat?
8. Kakue opraHu3aMsl OTHOCSTCS K PpOTe00aKTepusimM?
9.  Moryt 11 poTeo0aKTEPHH ITOTHOCTBIO 00ECIIEYUTh IECTPYKIIMOHHYIO BETBb YTJIEPOJHOTO IIUKIIa?
3ananue 4. JlaiiTe pa3BepHyThIE OTBETHI HA CIEAYIOLINE BOIIPOCHI:
10. Kaxk pacmpenensrorcst XxapakTepHble pyHKINH 1o GriioreHeTndeckoMy apeBy? Hampumep, asotdukcanus,
TepMo IS, aBTOTpO(Hs, aHA3POOH03, THAPOreHOTpoduUs?
11. Ilouemy 1maHOOAKTEPUU COCTABHIIN OT/ICNBHYIO BETBb, a HE PAaCHpPEAEIIIINCH [T0 BETBAM KakK JIpyrue
totoTpodsI?
12. Kak xopemmupyer MOpGoIorusi ¢ XuMU4YecKol QpyHKuuel y 6akrepuii?
3amanue 5. JlaiiTe pa3BepHYThIe OTBETHI Ha CIEAYIOUIUE BOIIPOCHI:
13. Mo>xHO M paccMaTpUBaTh T€HOM OaKTepHil Kak MO3aHKy CBOWCTB MJIH e KaK PsijiIociea0BaTeIbHbBIX
nproOpeTeHN, H KakuM 00pa30M MOTJIH TaKHe paclpeeeHIs] BOSHUKHYTh?
14. TIpencraBnseT qu 6uopasHooOpaszue OakTepuil ymopsiIOUeHHOE MHOKECTBO WIIH Ke CUCTEMY?
3ananue 6. Jlaiite pa3BepHyThIE OTBETHI HA CIEAYIOLINE BOIIPOCHI:
1. B kakux ciydasx, ONUChIBas OaKTEPHAIBHYIO KYJIBTYPY, MOJKHO OTPaHHMYUTEHCS aHAJM30M KIIETKH, a B
KaKuX — TOITyJISIHAN?
2. YTo MOKHO MPHUCYTCTBOBATH B Cpelie, YTOObI KyJIbTypa poca?
3. Yro sBnsieTCs MIEPBOCTETIEHHBIM JJIsl IOHUMAaHHS AEATEIbHOCTH MUKPOOPTaHM3MOB B UX Cpejie 0OUTaHMs, a
YTO BTOPOCTEHICHHBIM?

3agaHus 1J1s1 CAMOCTOSATEIBLHOM padoThl
Tembr: MeTa0ou3M npokapuor. I'eHeTHKa MUKPOOPraHu3MoB. Pojib MUKPOOPIraHHU3MOB B I100a1bHBIX
reOXMMHYEeCKHX HUKJIAX.
3ananue 7. JlaiiTe pa3BepHYyThbIE OTBETHI HA CIEAYIOIINE BOIPOCHL:
1. B uem omiimane 3HEpreTHKH (HOTOTPOMHBIX U XEMOTPO(HBIX OPraHU3MOB?
2. Moxer 11 XeMOTPO(HBIH OpraHu3M pa3BUTHCS B T0JIE TEPMOJUHAMHYIECKON YCTOMYMBOCTH CyOCTpaTa
peakuuu?
3. Kakne dororpodHbie OpraHn3Mbl pa3BUBAIOTCS B T0JIE TEPMOJMHAMHYIECKON YCTOHYMBOCTH CyOCTpaTa
peakuuu?
4. Bo03MOXHO JM HCIOJIb30BaHNE KJIETKOW SHEPTHU HE CBA3aHHOH C IIEPEHOCOM 3JIeKTpOHa (poTOHa)?
3ananue 8. JlaiiTe pa3BepHYyThIE OTBETHI HA CIEAYIONINE BOIPOCHL:
5. KaxoBa 3aBUCHMOCTb YHEPTre€THKH KJIETKH OT KOHIIEHTPAILlUU BEILECTBA B cpenie?
6. Kaxkue (hakTopsl OrpaHIYUBAIOT BO3MOXHOCTH HCIIOIb30BAaHMS OPTaHN3MOM PEAKIINHU B KA4eCTBE
SHEeprojaromen?
7. Kak noanep>xuBaroTcs B KJIETKE YCIOBUS, 00eCIIEUNBAIOLINE €€ KHU3HEACATEIbHOCTh?
8. Tlouemy ans OakTepuii cmocod TPaHCIOPTA BEIIECTB B KJIETKY OKA3bIBACTCA KPUTHUECKUM ?



3amanue 9. JlaiiTe pa3BepHYThIC OTBETHI HA CIICAYIONINE BOIIPOCHI:
9. Kak cBsi3aHO CpOJICTBO KJIETKH K CyOCTpaTy ¢ TpaHCTIOPTOM?
10. B03MOXHO 1T HapyIIEHHE [IEIOCTHOCTH MEMOpPaHBl y IPOKAPUOTHOTO OpraHn3Ma’?
11. Kaxkwe peaknuy CBS3BIBAIOT IIUTO30JIh IUTOIDIA3MEI ¢ MeMOpaHHBIM ammaparom? C pubocomamu?
12. YT0 HYXHO Iy TOTO, YTOOBI YaCTh PeaKnnii aHa0OIM3Ma U KaToOom3Ma Oblia oomeit?
3anmanue 10. [laiiTe pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOIIPOCHL:
13. B03MOXHO 1TH MTOsIBIIEHHE a3poOHOT0 0OMEHa 10 MosBiIeHus GpoTocucteMsr 11?7
14. B03MOXHO JIY MOSIBJICHUE JBIXaTEIBHON 1T MIEpeHOCca 3JIEKTPOHOB JI0 NOsiBIIeHUs poTocuHTE3a?
15. Toyemy mMeTabonmryecKue MyTH ONPENEISIOT Cenu( UKy oOMeHa (HPH3HOJIOTHYECKUX IPYIIIT
MHUKpPOOPTaHH3MOB?
3ananue 11. Jlaiite pa3BepHyTbIe OTBETHI Ha CIIEAYIOIIUE BOIIPOCHL:
16. Moryt i1 oTaenpHBIEe PEPMEHTH XapaKTepHU30BaTh MyTH 0OMeHa opranu3Ma’?
17. Kak 3aBucHT cUHTE3 (pepMeHTa OT BHEIITHHUX YCIOBUHA?
18. KaxoBo 3HaueHme 3amacHBIX BemecTB 11t hoToTpodos? s xemoTpodoB?
3anmanue 12. [laiiTe pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOMPOCHL:
1.  Bo03MOXHO /1 IPEACTaBUTh BOSHUKHOBEHNE T€HOMA HOBBIX OaKTEpHil B BU/IE [TOCIEAOBATENBHBIX
MyTaImii?

2. Kakoe 3HaueHHe UMEIOT KOMOMHATOPHBIE POLIECCHI B TEHETHKE MUKPOOPTIaHU3MOB?
3. KakoBo 3HaueHHE OTTOPKEHUS Ty>KEPOIHOH reHeTHIeCKOW MH(POPMAITIH TSI CYIIECTBOBaHMUS BUIOB?
4. Yro Takoe rerepooOHs B IPHIOKEHUH K MUKPOOHBIM cucteMam?
5. Kak pa3pemnts npoTHBOpEUNE MEK/ITy COXPaHEHUEM CBOMCTB BH/A M UX M3MEHEHUEM Ha YPOBHE
Gaxrepuii?
TpedoBanus K peHTHHI-KOHTPOJIIO
Mopynu | Tembl | Bunst pabot | bannel
5 cemectp
I momyms 1. Mopdonorus, ee 00BEKTEl 1 METOIBI JlabopaTopHsie pabOTHI 10
2. CTpyKTypHO-(hyHKIMOHATIbHAS OpTraHNU3aINs 3agaHus s CaMOCTOSTENLHOM 5
MPOKAapHOTHOH KiIeTkH. Mopdonorudaeckas paboTsI
I pepeHIIPOBKA y TPOKAPHOT Pedepar 5
3. PocT n Ky/IbTHBHPOBaHHE MUKPOOPTaHU3MOB
4. MeTaboim3M MpOKapuoT Komnoxsuymer 10
Hroro:
5. 'eneTuxa mpokapuoT JlabopaTopHbie pabOTHI 10
6. PaznooOpasue u cucremMaTuka 3amanus 11 CaMOCTOSATENLHOM 5
MHUKPOOPTIaHM3MOB paboTsl
1T monyns 7. DKOJIOTHUS MUKPOOPTaHU3MOB Pede 5
par
8. IlpukiagHas MUKpOOHOJIOTHs
KomnoxkBuymsl 10
HUroro: 60
OK3aMeH 40
Bcero: 100
9. CBeeHusi 00 00HOBJIEHHH padoyeli MPOrpaMMBbl JMCHUIIIMHBI (MJIH MOAYJIS)
Ne O0HoOBJIEHHBIH pa3aen Onucanyne BHECEHHBIX PexBHM3UTHI JOKYMEHTA,
LI padoueii mporpaMmbI HU3MeHeHMId yTBep/AMBIIEro

JAUCHUITJIMHBI HU3MCHCHUSA

bl Rad Ead fon




