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Pabouas mporpamMma TUCIUIIINHEI

Muxkpoouosorus

3akperuieHa 3a kadenpoit Boranuku

VueOHbIH mIad
35.03.01 Jlecnoe neno

®opma 00yueHUs OYHas
O0mas TpyaoeMKOCTh 4 3ET
Yacos 1o yueOHOMY IUIaHy 144 Bunp! KOHTpOJIS B ceMecTpax:
B TOM YHCJIE: 9K3aMeHBbI 5
ayIUTOPHBIC 3aHATHS 51
CcaMOCTOsITeNIbHAsE paboTa 66
9acoB Ha KOHTPOJIb 27

Pacnpeue.ﬂeﬂne YacoB JUCHMIIIMHBI 10 ceMecCTpaM

Cemectp
(<Kypc>.<Cemectp Ha| 5 (3.1)
Kypee>) Hroro
Henens 17
Bun 3anaruit i | PIjL | v PIIL
Jlexumn 17 17 (17 117
IIpakTnueckue 34 34 (34 [34
Hroro ayn. 51 pb1 51 b1
KonrakThas padora |51 [51 |51 [51
Cawm. pabora 66 [66 |66 |66
Yacel Ha KOHTPOJIb 27 R7 |27 |27
Htoro 144 144 (144 1144




ITporpammy cocTaBuI(1):

KaHO. buoa. nayk, ooy., Cnupuna Ynvana Huxonaesna

Pabouas nmporpaMma AUCIUILTHHBL

Muxpo0uoJiorust

paspaborana B coorBeTcTBuu ¢ ®I'OC BO:

denepanbHBIN roCyIapCTBEHHBIH 00pa30BaTENbHBINA CTAHAAPT BBICIIECIO 0Opa30BaHUsI [0 HANPaBJICHHIO MOAroToBKH 35.03.01
JlecHoe neno (ypoBeHs OakanaBpuaTa) (mpuka3 MunoOprHayku Poccun ot 26.07.2017r. Ne706)



1. LIEJIM Y 3AIAYM JUCLUATITAHBI

1.1{co3maTh y CTYJICHTOB NpEACTABICHHS O OHOIOTHYECKOM MHOTO00pa3uu MUKPOCKOTIMYECKOTO MUPa KaK BeIyliero ¢pakropa
YCTONYMBOCTH JKHBBIX CUCTEM U OHOChEpHI B LIEIIOM

3agaum :

1) 03HAKOMJICHHE CTYJIEHTOB C MOP(OIOTHYECKIM, (DU3HOTIOTHIECKUM U SKOJIOTHIECKUM MHOr000pa3sHeM MUKPOOPTaHU3MOB;

2) mosyveHue MpeACTaBIeHUH 0 IPoOIeMaX CHCTEMATHKY U KIaCCH(DHUKAIIUHU TPOKAPHOT;

3) ysicHeHHe TeOpHH OHOXMMHYECKOTO CIMHCTBA XKU3HH W UCKIFOYHUTEILHOTO Pa3HOO0pa3ust SHEPreTHIECKHX MPOLECCOB, BO3HUKIIMX
Y IPOKapHOT B IPOLIECCE IBOIFOLIUH;

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

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

uxkn (pazgen) OIT: B1.0

2.1|Tpe6oBaHusl K NpeIBAPHUTEIHLHON MOATOTOBKE 00y4aOIIEr0Cs:

2.1.1|JIecoBenenue

2.1.2|TTouBoBeneHNE

2.1.3| Xumus

2.2|AucuMnianHbI (MOIYJIM) U PAKTHKH, JIA KOTOPBIX 0CBOEHHE JIAHHOM THCHHUIINHBI (MOYJIs1) HEOOXOAUMO KaK
npeauIecTByomiee:

2.2.1|TeneTrka 1 ceIeKIMs

2.2.2|CoBpeMeHHbIE METO/BI 3alUThl PACTEHUN

2.2.3| duromnaronorus

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCHUIIVIMHE, COOTHECEHHBIE C IIJIAHUPYEMbBIMH
PE3YJIBTATAMU OCBOEHMS OBPA3OBATEJBHOI ITPOTPAMMBI

OIIK-1.3: Ucnoab3yeTt 6a30Bble 3HAHUA OOTAHUKH, 300JI0THH, MUKPOOHOJIOT MY, YKOJIOTHH U MOYBOBEIeHUS B
npogecCHOHAIBLHOI JIeSITEIbHOCTH

4. CTPYKTYPA U COJEPKAHHUE JUCIUAIIIMHBI (MOLY.JIST)

Kon HanmenoBaHnue pa3iesioB u TeM Bup 3a- | Cemectp /| Yacos | Mcrounuku | Ilpumedanue
3aHATHS HATUS Kypc
Pazgea 1. 1. MukpoduoJiorus, ee 00beKThI U
MEeTOAbI
11 Muxpobuosorus, ee 00beKTbl U METOABI Jlek 5 2
0135233
1.2 IIpurorosnenye NPUKU3HEHHBIX IPENapaToB JIab 5 2
MHUKPOOPTaHU3MOB 019233
1.3 Mukpobuosnorus, e 00bEKTbI U METOJIbI Cp 5 8
213233

Paznen 2. 2. CTpyKTypHO-(PYHKIITHOHATbHAS
XapPaKTePUCTHKA MPOKAPUOTHOM KJIETKH.
Mopddoaornueckas nuddepeHuupoBKa y
NMPOKapuoT

2.1 CTpyKTypHO-(hYHKIIMOHAIbHASL XapaKTEePUCTUKA Jlek 5 2
MPOKapUOTHOU KJIeTKH. Mopdoornueckas 213233
JuepeHIPOBKa Y IPOKAPUOT

2.2 IIpurorosnenue GUKCUPOBAHHBIX U OKPAIICHHBIX JIab 5 2
MIpernapaToB MUKPOOPraHU3MoB. Ma3ok 2132533

2.3 Oxkpacka 6akrepuii o I'pamy Jlab 5 2
2103233

24 CTpyKTypHO-(hYHKIIMOHAIbHAS XapaKTEePUCTUKA Cp 5 10
MPOKAPUOTHOM KIIeTKH. Mopdoormueckast 213233
T hepeHIpoBKa Y IPOKAPHOT

Pazgean 3. 3. PocT u KyJbTUBHpPOBaHHE
MHMKPOOPraHU3MOB

31 Poct u KynbTHBHpOBaHNE MUKPOOPTaHU3MOB Jlex 5 2
213233

3.2 Tuns! nuTatenbHIX cpel. Crepuin3anus Jlab 5 2
MUTATEeNbHBIX cpela U nocynbl. [loceB Gakrepwmii Ha 213233
IUIOTHBIE IIUTATENIbHbBIE CPEIIBI




3.3 IMonyueHne HAKOMUTEIBHOM KYIbTYPbI KAPTO(DETBHOM JIa6 2
HaJ0YKU U a30TPUKCUPYIOIUX OaKTepuil 0102233
3.4 Beinenenue 4ucToil KyabTyphl KapTodebHOM nanouku JIa6 2
2193233
3.5 Poct u KynbTHBHPOBaHHE MUKPOOPTaHHU3MOB Cp 2
2193233
Paznen 4. 4. MeTa00J1M3M NPOKAPHOT
41 Metaboau3M IPOKapUoOT Jlex 2
01052 33
4.2 BpokeHune MeKTHHOBBIX BEIIECTB JIa6 2
2193233
4.3 Hurpuduxanus JIa6 2
2193233
4.4 Llenmtono3opaspyuiatomue 6akTepun JIa6 2
0105233
4.5 Metaboau3M IPOKapUOT Cp 10
213233
Pa3nen 5. 5. 'eHeTHKa npokapuoT
51 T'eneTnka npokapuor Jlex 2
01032 33
52 I'eneTuka mpoxapuor Cp 8
CIRCYACK
Pa3nen 6. 6. Paznoo0pa3ue u cucteMaTuka
MHKPOOPraHU3MOB
6.1 PaszHooOpa3sue u cucTeMaTHKa MUKPOOPTaHU3MOB Jlex 2
01052 33
6.2 PazHooOpasue u cucrteMaTiKa MUKPOOPTaHU3MOB Cp 8
01052 33
Paznen 7. 7. Dxoa0oruss MUKPOOPraHU3MOB
7.1 DKOJIOTrUsl MUKPOOPIaHU3MOB Jlex 2
213233
7.2 Mukpodiiopa mouBsI JIa6 4
213233
7.3 Muxkpoduiopa BoIbl JIa6 4
013233
7.4 Mukpodiiopa Bo3ayxa Jla6 4
213233
7.5 Onpepenenne 4yBCTBUTEIBHOCTH MUKPOOPTAHU3MOB K J1a6 2
aHTHOMOTHKAM 2103233
7.6 DKOJIOTUSI MUKPOOPTaHHU3MOB Cp 10
2103233
Paznen 8. 8. [Ipukinagnass MUKPOOHOJIOTHS
8.1 TIpuknagHas MUKPOOHOJIOTHS Jlex 3
213233
8.2 AHanu3 6akTepHalbHBIX IPenapaToB JIa6 2
2103233
8.3 TIpuknagHas MUKPOOHOJIOTHS Cp 10
213233
Pazgen 9. Dk3amen
9.1 DK3aMeH 27
2193233

5. OHEHOYHBIE MATEPUAJIBI VIS TPOBEJEHUS TEKYIIEN U ITIPOMEXKYTOYHOM ATTECTALIUUA

5.1. OneHo4yHble MaTepHaJbl 1JIsl IPOBEACHHS TeKyLIed aTTecTaluu

Cwm. I[TPMJIOKEHUYE 1.

5.2. OueHounble MaTepuaJibl 1J151 NIPOBEACHUSA l'[pOMe)KyTO'-IHOﬁ aTrrecraunmu

Cwm. I[TPMJIOKEHUYE 1.

6. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHUE JUCIHHUIIIMHBI (MOAYJISA)

6.1. Pexomenayemas autepatypa

(OcHoBHas:
1. Muxpo6uonorus : yuebuuk / O.J1. Cunopenxo, E.I'. Bopucenko, A.A. Banbkoa, JI.W. Boiino. — Mocksa : UHOPA-M, 2020. — 286 c.

— (Beiciiee o6paszoBanue: bakanaspuar). - ISBN 978-5-16-009743-5. - Tekcr : anexrponnbiit. - URL:




https://znanium.com/catalog/product/1227524 (nara o6pauienus: 20.06.2022).

2. Herpycos, A. 1. MukpoOuosorus: Teopust u npaktuka B 2 4. Yacts 1 : yaeOnux s Byzos / A. . Herpycos, U. b. KoroBa. — Mocksa :
1I3matenscTBo FOpaiit, 2022. — 315 c. — (Bricmee o6pazosanue). — ISBN 978-5-534-03805-7. — Tekcr : 31eKTpOHHBIH //
(O6pazosarenshast mwiatdopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/489076 (mara obpamenus: 20.06.2022).

3. Herpycos, A. 1. Mukpo6Guosnorus: Teopus U npaktuka B 2 4. Yacts 2 : yuebHuk st By30B / A. U. Herpycos, 1. b. KoroBa. — Mocksa :
M3natensctBo FOpaiit, 2022. — 332 c¢. — (Beicuee obpaszoBanue). — ISBN 978-5-534-03806-4. — TekcT : 2MeKTPpOHHBbIH //
(O6pasosarenshast wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490704 (mara obpamenus: 20.06.2022).

TorroTHUTEBHAS:

1. Kucnenko, B. H. Mukpo6uonorus : yaebnuk / B. H. Kucnenko, M. 111. AzaeB. — Mocksa : UHOPA-M, 2019. — 272 c. — (Bricmee
oOpasoBanue: bakanaspuar). - ISBN 978-5-16-010250-4. - Tekcr : anekrponusiii. - URL: https://znanium.com/catalog/product/1009634
(nata obpamenus: 20.06.2022).

2. Caxaposa, O. B. O61muast Mukpo6uosorus u o01as caHuTapHas MUKpoouosorus : yuebHoe nocobue / O. B. Caxaposa, T. I'. CaxapoBa. —
2-¢ u3n., ucnp. — Cankr-IlerepOypr : Jlanb, 2022. — 224 c. — ISBN 978-5-8114-3798-6. — TekcT : 31eKTpOHHBII // JIaHb : 3IeKTPOHHO-
GrGnnoreunas cucrema. — URL: https://e.lanbook.com/book/206942 (nara o6pamienus: 20.06.2022).



https://znanium.com/catalog/product/1227524
https://urait.ru/bcode/489076
https://urait.ru/bcode/490704
https://znanium.com/catalog/product/1009634
https://e.lanbook.com/book/206942

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIIUOHHOM ceTH "UHTepHeT"

31  |Caitr ®bYH LHHHUU Dnunemuonoruu Pocniotrpedranzopa http://crie.ru

D2 [Caiit [TocTHayka http://postnauka.ru/themes/microbiology

93 [Caiir HULIOM um. H.®. I'amanen http://gamaleya.org

6.3.1 Ilepeyenb MporpaMMHOro obecrnevyeHust

6.3.1.1|Microsoft Windows 10 Enterprise

6.3.1.2|Microsoft Office npodeccuonansHbiii miroc 2013

6.3.1.3| Kaspersky Endpoint Security 10 mist Windows

6.3.1.4| Adobe Reader X1 (11.0.13) - Russian

6.3.1.5/Google Chrome

6.3.1.6|WinDjView

6.3.1.7|Mozilla Firefox

6.3.1.8| MuorodynkironansHerit penaktop ONLYOFFICE

6.3.2 CoBpemeHnHnble npogdeccuoHaIbHbIe 0a3bl JAHHBLIX U MH(POPMAIIMOHHbIE CTPABOYHbIE CHCTEMBI

6.3.2.1{3BC «ZNANIUM.COM>»

6.3.2.2|9BbC «}OPAUT»

6.3.2.3|9BC «YHuBepcuTeTcKas ONOIMOTEKA OHIIANH»

6.3.2.4)9BC IPRbooks

6.3.2.5|9BC «Jlanb»

6.3.2.6/ 95C BOOK.ru

6.3.2.7|9bC TBI'Y

6.3.2.8|Hayunas snextponnas 6udanoreka eLIBRARY.RU (noamnucka Ha KypHaIIbI)

6.4 Odpa3zoBaTe/ibHbIE TEXHOJIOTHH

6.4.1| AkTUBHOE CyIIaHUE

6.4.2| Texuonoruu Pa3BUTHA KPUTUYECKOTO MBIMIJICHUS

6.4.3| JuckyccroHHble TexHOoNoruu (Gopym, CUMIIO3UyM, Ae0aThl, aKBapUyMHast IUCKYCCHS, TaHeNIbHAas UCKYCCHUS, KPYTJIbIH

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

Ayauropust O6opynoBanue

5-324 MHKPOCKOIIBI , TEPMOCTAT, HEHTPU(YTA, XOIOIMIBHUK «UMHAPY, JIEKTPOILUTUTKH, CTEPHIN3ATOP, BECH
TOPCHUOHHBIE, CBETHIILHUKY HACTOJIbHBIE, IKa() CYIIMIbHbIH, OaHsI KOMOMHUPOBAHHAS, TIEPEHOCHON MYyIbTUMEAUIHBIN
KOMIUIEKC, TIEpeHOCHOH HOYTOYK, yueOHas MeOenb

5-318 MYJIbTUMEINHHBIA KOMILUICKC, TEPEHOCHON HOYTOYK, yueOHas MeOelh

8. METOAUYECKHUE MATEPHUAJIBI 1JIAA OBYYAIOIIUXCS 11O OCBOEHUIO JUCIHUIIINHBI

Cwm. ITPUJIOXEHUE 2.




INPUJIOKEHHUE 1

5. OUIEHOYHBIE MATEPHAJIBI J1JIs1 TIPOBEJEHUS TEKYIIEW U MPOMEXYTOYHOM ATTECTALIUU

5.1. OueHo4Hble MaTepUAJIb] JJIsl IPOBeJCHHUA TeKYLIeH aTTecCTalul

TecroBble 3a1aHus ISl IOATOTOBKHU K KOJUIOKBHYMY

Tema: MeTabomau3m mpokapuoT. bpoxenue.

1. JlurorpoHBIMU Ha3BIBAIOT

a) OPTraHN3MBl, KOTOPBIE B KaUECTBE JOHOPOB AJIEKTPOHOB HCIIONIB3YIOT HEOTPAaHWIECKHUE BEIICCTBA,;
0) opraHu3Mbl, KOTOPBIC B KAUECTBE JIOHOPOB 3JIEKTPOHOB HCIIONIB3YIOT OTPAHUYECKHE BELIECTRA;
B) OPTaHU3MBbI, KOTOPBIE HYXKIAIOTCSI B MUKPO- M MAKPOJIEMEHTaX;

T') OPraHu3MBbl, 11 KOTOPBIX HCTOYHUKOM SHEPTHUH SBIISIOTCS OKUCINTEIbHO-BOCTAHOBHUTEIILHbIEC PEAKIUH.
2. doroTpodaMu Ha3bIBAIOT

a) OrpaHM3MBI, UCTIOJIB3YIOIIHE CBET B KaUeCTBE HCTOYHHMKA YHEPIUH;

0) OpraHu3Mbl, CIIOCOOHBIE K aBTOTPO(DUH;

B) OpraHM3Mbl, COAEpIKAIIHE XIOPO(UILIBI;

') OpraHU3MBI, HCIIOB3YIOIINE YITICKUCIBIN Ta3 I CHHTE3a OPTaHUKH.

3. B 3aBucuMocTH OT 0COOEHHOCTEI KOHCTPYKTHBHOT'O METab0IM3Ma OpraHi3MBbI JETIST 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 kakoi rpynre 1o crnoco0y CyIiecTBOBaHHS OTHOCUTCS OOJIBITMHCTBO IMPOKAPHOT?

5. 3anojHUTE MPOMYCKHU B TAOJHIIE

Hcrounuk Honop Ucrounuxk Crioco0 cyiecTBOBaHUs [IpencraBurenu
SHEpPIrUu JJIEKTPOHOB yriaepoja MPOKAPHOT
XEMOJIUTOABTOTPODUS
CBET HEOpT. OpraHuY.
COCTMHEHUS COEIMHEHUS
(hoToopranorerepoTpous
CBET HEOPT. YIJIEKUCIIBINA
COCTMHEHUS ra3
XEMOOPTaHOABTOTPOGHS
OK.-BOCCT. OpTraH{Y. OpraHud.
peaxunu COCTUHEHUS COCIITHEHUS




(oroopranoaBToTpOhUS

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

6. JlaiiTe onpeneneHue TEPMUHY «OpOKEHUEY

7. BeliecTBO MOXKET OBITh MOJBEPTHYTO COPAKUBAHHUIO MPH YCIOBHUHU, YTO OHO

a) UMeeT HelTpaJbHOe WM OCHOBHOE 3HaueHue pH;

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

') UMeeT OoraThie SHEPTHEeH XUMUYECKUE CBSI3H.

8. bpoxeHne cuYnTaloT IPUMHTHBHBIM YHEPTETHYECKUM IMIPOIIECCOM, TOCKOIBKY

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

B) IaBHO BO3HHKIIO;

T') IIUPOKO PACIPOCTPAaHEHO B MPHUPOE.

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

10. OxapakTepu3yiiTe 10 CIeIyIOIei cXeMe IPOIMMOHOBOKHCIOE OpOKEeHUE

- UCXOAHBIN cyOcTpat(bl)

- IIOCIIEA0BATEIILHOCTh ONOXMMHYECKUX PEaKIIUH

- YCJIOBHSI TPOTEKaHMS MPOIIECCa, BAPHAHTHI PA3BUTHS MpoIiecca MIPU U3MEHEHNH YCIIOBUH
- CyMMapHBI YHEPreTHIECKHH BBIXO]T

- MUKpPOOPTaHU3MBI, BEI3BIBAIOIINE NaHHBIN MPOLECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OpOKEHHUS

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

- IIOCJIEA0BATEIILHOCTD OMOXMMHUYECKHIX PEaKIUi

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

- MUKPOOPTaHN3MBI, BBI3BIBAIOIINE TaHHBIH IPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OpPOKEHUS

12. OxapakTepu3yiTe 10 CIenyromeii cxeMe CIIPTOBOE OpoKeHMe

- NCXOJHBIH cyOcTpat(bl)

- IIOCJIEA0BATEIILHOCTD OMOXMMHUUECKUX PEaKILUi

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




- MHKPOOPTaHU3MbI, BBI3BIBAIOIINE JAHHBIH MPOIIECC

- IPaKTHYECKOE 3HAUCHHUE 3TOTO OPOKEHNSA

13. OxapakTepu3yHTe 10 CIeIyromeii cxeMe MacITHOKHACIIOE OposKeHHe

- HCXOJHEBIH cyOcTpat(bl)

- IIOCIIEAOBATEILHOCTh ONOXMMHYECKUX PEAKIINH

- YCIIOBUSI TPOTEKAHMsI TPOIECCa, BAPUAHTHI Pa3BUTHUS ITPOIIecca NPU U3MEHEHHH YCIIOBUI
- CyMMapHBbIi JHEPreTUIECKHH BBIXO]T

- MUKPOOPraHnu3Mbl, BbI3bIBAOIINE Z[aHHLIﬁ mpouecc

- IPaKTHYECKOE 3HAUCHHE 3TOTO OPOKEHNS

Bomnpocs! 151 TOATOTOBKH K KOJUIOKBHYMY

OtyerHas Tema: CucTeMaTrKa NpoKapuoT. [ pymibl NPOKapHOTHBIX OPraHU3MOB.

1. K kakoii rpymie mo Bepmku (1993) otHocsTes ciaenyrorue poasi? Jlafite XapakKTepHCTHKY 3TOM TPYIIIS:
Bapmuanr 1(1) Methanobacterium, Methanosarcina, Methanococcus, Methanospirillum
Bapuanr 2(1) Halobacterium, Halococcus, Haloferax, Natronococcus

Bapuanr 3(1) Pseudomonas, Alcaligenes, Alteromonas, Zygomonas, Azorobacter, Paracoccus
Bapmanr 4(1) Archangium, Cystobacter, Mellitangium, Stigmatella, Polyangium, Nannocystis
Bapmuanr 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) unocnopoobpa3yroiiye rpaMnoioKUTETbHBIE OPraHU3MbI

BapuanT 2(2) [Toukyromuecs: 6akTepuu ¥ MPOCTEKOOAKTEPUHU

Bapuanr 3(2) DkcrpemaibHble TepMO(UIbHBIE apXeOaKTepuH

Bapuanr 4(2) TepmoduisHbie Cyiib(haTBOCCTAHABIMBAIOIINE apXeOaKTEpUU

Bapuanrt 5(2) AspoOHbIe XeMOTUTOTPOPHI

Bapmuanr 6(2) Cynbdugoresst

Bapuanr 7(2) Anokcurennsle GpororpodHbie 6akTepun

Bapuanr 8(2) Okcu reHHsie GoToTpodbI

OtuerHas Tema: [IpokapHOTHI M OKpYKaromas cpena.

Bo3HUKHOBEHME M Pa3BUTHE 3KOJIOTHH MUKPOOPTaHU3MOB

AyTaKonorust 6akrepuii.

3eMHOe TATOTEHHE, MAarHUTHBIE TIOJIS, H3JIydeHHUSL.

Temneparypa.

KoHuenTpauysa noHoB BoAopoJa.

BopaHast akTHBHOCTD.

MonekynspHbIA KUCIOPOI.

IInTaTteapHbIE BEIIECTBA.

ToxkcuyHbIe BelIECTBA.




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. BonbIUHCTBO TMaHOOAKTEPHIT OTHOCAT K

a) XeMOJIMTOABTOTpOdaMm;

0) xemoopranorerepotpodam;

B) oronuroaBToTpodam;

r) GOTOOpPraHOaBTOTPO(AM.

2. DOTOCUHTE3UPYIOIINE TPOKAPUOTHI HCIIOIB3YIOT

a) TOJIbKO BUANMYIO 4acTh CIEKTPa;

0) yIpTpaHONETOBYIO M BUINMYIO;

B) YIbTpadHOIECTOBYIO H HHPPAKPACHYIO;

T') BUAUMYIO U MHPPAKPACHYIO.

3. Habop nurmeHToB y pOTOTPOHBIX 2yOaKTepHid

a) TIOCTOSTHEH JJIsl ONPEIeNICHHBIX CHCTEMATHYECKUX TPYIIIL;

0) OIMHAKOB y BCEX CHCTEMATHYECKHUX TPYIIIL;

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

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

5. B xietke ¢poToTpohoB-IpOKapHOT 0OHAPYKEHBI

a) xJIopopHILTEI 1 OAKTEPHOXITIOPOHILIEL,

0) ToBEKO OAaKTEPHOXITOPOHILIEI,

B) TOJIBKO XJIOPO(HILIEI,

T') y OJHUX XJIOPOPUITIBI, ¥ IPYTUX OaKTEPHOXIOPO(UILITHL.
6. MakcuMyM TOTJIONIEHHUS B CaMO#l JUTMHHOBOJHOBOM YacTH CIEKTPa IMEeT
a) XJIOpouILI a;

6) xsopo¢uiut b;

B) GaKkTepHOXJIOPOGHILI a;

r) 6akTeproxsopoduiut b.

7. ®UKOOMITUTIPOTEHHBI HAMICHBI

a) IIMaHoOaKTEepHUIL;

0) MPOXJIOPOHUTOB;




B) 3€JICHBIX OAKTEPHIi;
T) MypILypHBIX OaKTepuii.
8. KapotnHOuIp! y MPOKapHOT BHINOIHSIOT CIeAyoMmue (pyHKINH:
a) SIBJISIIOTCS BCIIOMOTATEIbHBIMU (DOTOCHHTETHYECKUMH ITMT'MEHTaMH, YYaCTBYIOT B PeakiMsAX (POTOTaKCHCa, 3aIIUIIAI0T OT TOKCHYECKUX () (PEKTOB CHHITIETHOTO KHCIIOPO/a;
0) MpUIAIOT OPAHXKEBYIO OKPACKY KIIETKaM, SIBJITIOTCS BCIIOMOTATENbHBIMH (POTOCHHTETUIECKIMH IIMTMEHTaMH, 3aIIUIIAI0T OT TOKCHIECKNX 3()(hEeKTOB CHHTIETHOTO KHCIOPOAA;
B) MIPUAAIOT OPAHXKEBYIO OKPACKY KJIETKaM, Y9aCTBYIOT B PEAKIUAX (POTOTAKCHCA, 3ALIUIIAIOT OT TOKCHUECKUX 3P (PEKTOB CHHITIETHOTO KHCIOPOa;
T) SIBJISTIOTCSL BCIIOMOTATENbHBIMH (DOTOCHHTETHYECKUMHU IIUTMEHTaMH, YYaCTBYIOT B peakiuusix (pOTOTAKCHCa, IPUAAIOT OPAHKEBYIO OKPACKY KIJIETKaM.
9. CrexTtp norsoueHus y JOTOCHHTETUUECKHUX [TPOKAPHOT CABUHYT B
a) KpacHyIo 00J1acTsb;
0) CHUHIOI0 00J1acTh;
B) 3€JICHYIO 00JIaCTh;
T) )KEJITYIO 00J1acTh.
10. ®oTocuHTETHYECKUI anapaT y MpoOKapruoOT COCTOUT U3 CIEAYIOIUX (YHKIIMOHAIBHBIX KOMIIOHEHTOB
a) CBETOCOOMPAIOLINX MUTMEHTOB, POTOXUMUYECKUX PEaKIIMOHHBIX IIEHTPOB, POTOCHHTETHYECKUX DIIEKTPOHTPAHCIIOPTHBIX CUCTEM;
6) MmeMOpaH, CBETOCOOMPAIOIINX IMTMEHTOB, 3JICKTPOHTPAHCIIOPTHBIX CUCTEM;
B) CBETOCOOMPAIOIINX MMMTMEHTOB 1 PEAKIIMOHHBIX IIEHTPOB;
T) MeMOpaH, XJI0po(IIIIOB, KAPaTHHOUJIOB.
11. OT™erbTe BepHBIE XapaKTEPUCTHKH JUISA TPYIIIBI Teno0aKkTepuit
a) CTpOTHe aHA3POOHI;
0) cozepIKaT TONBKO 0AKTEPUOXIOPOPIILT g;
B) aHOKCHTCHHBIN (DOTOCHHTES;
T') TPaMIIOJIOKUTENNbHAs! KJIETOYHAs! CTCHKA;
1) GOTOINTOABTOTPO(BI;
€) crocoOHBI K a30T(HUKCAIIH.
12. OT™eTbTe BepHbIE XapaKTePUCTHKHU JUIS IHaHOOAKTepuit
a) TOJIbKO OKCUTEHHBIHN (hoTOCHHTE3;
0) MOTYT pa3MHOKaTbCs IOYKOBAHHEM;
B) ciio>kHast Mopdosorudeckast mudhepeHInpoBKa;
T') TPaMIIOJIOKUTENNbHAs! KJIETOYHAs! CTCHKA;
1) umerotT pasopsannsli LTK;
) obyuraTHeIe a’poOsl;
) CIIOCOOHBI K a30T(QHUKCAIINN.
13. OT™meThTE BepHBIE XapaKTEPUCTUKH JUIsl IPOXIOPOPHUTOB
a) aHOKCHUT'€HHBII (POTOCHHTES;
0) oTcyrcTBHE XJI0poduiuia b;
B) OJHOKJIETOYHEBIE,;
T') TPaMIIOJIOKUTENbHAsI KJIETOYHAs! CTCHKA;
1) MEKPOa3pOQHIIHI;
€) cIocOoOHBI K a30T(HUKCAITHH.
14. OTMeTbTe BEpHBIE XapaKTEPUCTHKHU JUISl IYPITypPHBIX OaKTepuit




a) TPaMOTpHIATENIbHASL KIETOYHAs CTCHKA,;

0) OMHOKJICTOYHBIE;

B) MOTYT Pa3MHOXAaThCSI TOYKOBAHNEM;

T') aHOKCUTCHHBIN ()OTOCHHTE3

1) obnHraTHEIEe (POTOIUTOABTOTPOQEL;

) a’poOEr;

) CIOCOOHBI K a30T(UKCAIIHH.

15. OcHOBHBIM MEXaHH3MOM aBTOTPO(GHOH (PUKCAINH YTIEKUCIOTH Y IPOKapHOT SBISIOTCS
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. AHOKCHUTeHHBII (POTOCHHTE3 OCYIIECTBISIOT

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 rpymniie HecepHBIX MyPITYPHBIX OaKTepHil OTHOCAT

a) Rhodospirillum, Rhodobacter;

6) Thiospirillum, Thiocystis;

B) Ectothiorhodospira, Chromatium;

r) Rhodobacter, Thiocapsa.

18. Heuukin4yeckuii myTh NepeHoca 3JeKTPOHOB SIBJISETCS €IMHCTBEHHBIM IS

a) MypPITYPHBIX U 3€JICHbIX HUTUYATHIX;

6) 3eJeHBIX cepoOaKTepuii U renno0aKkTepui;

B) LIMaHOOaKTepuil U nMpoxiopodur;

T') MypIYPHBIX U IMaHOOAKTEPH.

19. B kauecTBe KOHEYHOTO NPOYKTa (POTOCHHTETHYECKOTO TPOIECCa BOCCTAHOBUTEIh 00pa3yeTcsl B peakiusix
a) IUKIIMYECKOTO AJIEKTPOHHOTO TPAHCIIOPTA;

0) HELMKJIYECKOTO MIEKTPOHHOTO TPAHCIIOPTA;

B) U IMKJINYECKOTO, ¥ HELUKINYECKOTO TPAHCIIOPTa,;

T) Y pa3HbIX MO-pa3HOMY.

20. DK30TreHHBIMH JIOHOPAMH 3JIEKTPOHOB NPU HEIMKIIMYECKOM JJICKTPOHHOM TPAHCIIOPTE SIBISIFOTCS
a) cynb(uIbl, THOCYIb(ATHI, OPraHMYECKUE COCTMHEHHUS;

0) coemMHEHUS CEPhl K OPTaHUYECKHE BEIIECTBA;

B) OpraHMYeCKUe COCANHEHNS;

T) cyib(UIbI, THOCYIH(ATHI.

21. JIse porocuctemsr (I u I1) GyHKIMOHUPYIOT y

a) MMaHoOaKTepui ¥ MPOXIOPOPHUTOB;

0) mypITypHBIX OAKTEpUI U IIMAHOOAKTEPHIL;




B) IypITypPHBIX U 3€JICHBIX OaKTEePHiA;

T') TeJIM00aKTepUi U TPOXIOPO(GHUTOB.

22. Y npoKapHoT B KOHCTPYKTHBHOM MeTa0O0JIM3Me YIJICKHCIIOTa BBIOJIHSET CIIEIYIOINEe OCHOBHBIE
GbyHKIMN:

Tema: ['eHeTHKa MUKPOOPTraHU3MOB.

14. 'enernueckas cucrema OakTepuit

15. Perukanus 6akrepuanbroii JJHK

16. [lepeHOC TEHETHYECKOTO MaTeprana y OaKkTepuii.

16.1. Konsroranus

16.2. Tparchopmanus

16.3. Tparcaykmus: oOmias (Hecrerudraeckas), crernudraeckas, abopTUBHas.
17. l'eHeTHueCcKast HK3MEHYUBOCTD OaKTEPHIA.

17.1. Myranumn.

17.2. OcHoBHEIE MexaHU3MBI Koppeknuu aedexros JTHK.

18. ®eHoTunMueckass U3MEHUYUBOCTH OakTepuil. lucconunanusi.

TunoBble KOHTPOJIbHDbIC 3aJaHUA U crocoo NnmpoBeIeHUs TeKy[IIeﬁ aTrecranum

KpnTepnn OICHUBAHUA U HIKAJIA OLICHUBAHUSA

Tembl pedepatos:

@DopMbI B3aMMOOTHOIIEHUH OaKTepuil.

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

B3anmooTHoImeHNs1 OaKTepHii C pacTCHUSIMU.

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 0OPMIICHHUIO.

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

CrenieHb PaCKPBITHSI CYITHOCTH 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 3PCHHUS 110 OJTHOMY BOIIPOCY
(mpobneme).




O060CHOBaHHOCTH BEIOOpA MCTOYHHUKOB: &) OIICHKA HUCIIOIb30BAaHHOMN
JUTEpaTypHI: IPUBIICUCHBI JIM HaHOO0JIEe H3BECTHBIE PAOOTHI IO TEME
ucciaen0BaHus (B T.4. )KypHaJIbHbIE IyOINKAIMK ITOCTIETHHX JIET,
MOCJI/IHUE CTaTUCTHYECKHE JTaHHBIE, CBOJKH, CIIPABKU H T.11.).
CoOmonienue TpeOoBaHuii K 0()OPMIICHHUIO: ) HACKOJIBKO BEPHO
oopMIIEHBI CCHUIKU Ha HCIOJIB3YEMYIO JIUTEPATYPY, CITUCOK
JUTEpaTyphl; 0) OllEHKa 'PAMOTHOCTH U KYJIBTYPBI U3JI0KEHHUS (B T.4.
opdorpaduieckolt, MyHKTYallHOHHOH, CTHIIMCTHIECKON KyIbTYPHI),
BJIa[ICHIE TEPMUHOJIOTHCH; B) COOIFOZICHHE 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 pacCMaTpUBaeMyIo IpodiemMy u
JIOTUYHO U3JI0’KeHA COOCTBEHHAs TTO3ULIKS, CHOPMYIHUPOBAHBI BEIBOJIBI,
TeMa PacKphITa MOJHOCTHIO, BBIIEPKaH 00bEM, COOIIOIEHBI TPeOOBaHUS
K BHEUIHEMY O0(OPMJICHUIO, 1aHbl IPABUIIbHbIE OTBETHI HA
JIOTIOJTHUTEJIbHBIE BOIPOCHI.

«X0pol1110» — OCHOBHbIE TpeOOBaHUs K pedepaTy H ero 3aufure
BBITIOJTHEHBI, HO TIPU 3TOM JOITYIIEHBI HeI0YETHI. 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 JIaHbl 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 JIOTIOJHUTEIbHBIE BOMPOCKL; BO BPEMSI 3aI[UTHI
OTCYTCTBYET BBIBO/I.

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

TecTbl KOJIIOKBUYMA:

1. YHUUTOXEHHE ONpeAeTIEHHBIX TPYII MAaTOTeHHBIX MUKPOOPTAaHU3MOB B OKpYXKalollei cpene:
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. CucteMa MepOTPHUITHH, MTPEIyIPEKAAIONINX BHECEHHE MUKPOOPTAaHN3MOB U3 OKPY KaIOMIeH Cpe bl
B TKaHU:

a) Ae3nHpexuus

0) acenTuka

B) CTEPHIM3AIHS

T') aHTUCENTHKA

1) THHAAIA3ALHS

3. [lonHoe yHHYTOXEHHE B 00BEKTE BCEX MUKPOOPTraHU3MOB:

a) acenrTuka

0) aHTHUCETITHKA

B) CTEPIIIM3ALNS

r) Ae3uHpeKus

) TacTepu3alius

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

a) KUTSYCHHE

0) aBTOKJIaBHPOBaHHUE

B) MMPOKAJTMBAHUE

r) GuIbTpoBaHue Yepe3 OaKTepHUANEHBINA (PHIBTP

Il) HOHU3HPYIOIIee 00TydeHIe

5. BemecTtBa, HCHIOIb3yeMBbIe 11 aHTUCETITHKH (BEPHO BCE, KPOME):
a) MePeKuch BOJOPOIA

6) crupt 96°

B) pacTBOp NepMaHraHarta Kajus

T') CIUPTOBOM pacTBoOp Hoxa

) aHIJIMHOBBIE KPacUTENIN

6. Bemectsa, ncnonp3yemble I [e3UHPEKIHA (BEpHO BCE, KPOME):
a) xjopamuH 3%

) crupt 96°

B) centabuK

T) YKaBEeJIMOH

1) aJTaMUHOJI

7. B meun Ilactepa crepuin3syor:

a) UHCTPYMEHTapui

0) >KuKHe cpespl

B) OJTHOPA30BBIC MITIPHUIIBI

T) ePEeBA30YHBIA MaTepHal

1) pE3MHOBBIE MEPUATKU

8. HasHaueH#e MUTATEIBHBIX CPEIl B MUKPOOHOJIOTMYCCKON IIPAKTHKE (BEPHO BCE, KPOME):
a) KyJIbTUBUPOBAHNE MHUKPOOPTaHU3MOB

0) onpeneseHre IMMYHOTPaMMBI




B) M3Y4CHHE OMOXMMHUYIECKUX CBOHCTB MUKPOOPTaHU3MOB

I') COXpaHSHHE My3eHHBIX KYJIbTYp MHKPOOPIaHH3MOB

) OIIpeeIeHIE YyBCTBUTEIBHOCTH KYJIbTYp K aHTHOMOTHKAM

9. IurarenbHble Cpeabl ISl KYJIBTHBUPOBAHUS MUKPOOPTaHU3MOB BBIOUPAIOT UCXOIS H3:
a) aHTUTEHHOTO CTPOCHUS

0) haronuzabenpHOCTH

B) uznonorun

) MOpdoIOTHN

1) BUPYJICHTHOCTH

10. TpebGoBaHwms, IpeABIBISIEMbIC K MTUTATEIFHBIM CpeiaM (BEpHO BCE, K P O Me):
a) ONTUMAJIbHAs! KOHLICHTPALsI BOZOPOIHBIX HOHOB

0) nBer

B) CTEpUIIBLHOCTh

T') HaJIMYHE JIETKOYCBOSIEMBIX BEIIECTB

1) HF30TOHHYHOCTb

11. Cpenpl, mpuMeHseMbIe TS BBIICICHIE ONPEICICHHBIX BUIOB MHKPOOPTaHH3MOB!
a) muddepeHnnaTbHO-THaTHOCTHYCCKUE

0) IJIOTHBIC

B) DJICKTHBHBIC

T) KUJKUE

) 00IIeIOCTYITHBIE

3amaHus A1 CaMOCTOSITEIbHOI paboThI:

3amanue 1. Jlaiite pa3BepHyThIe OTBETHI HA CIEYIOIINE BOTIPOCHI:

Kakoss! npeziensl quddepeHnuayum y npokapuoT?

UYro Takoe NmepeXKUBAIOIINE CTAIUN U IOYEMY OHH MEPEeKUBAIOT?

Uro Takoe ecTeCTBEHHAsI CHCTEMAaTHKa?

3amanwue 2. Jlaiite pa3BepHyTHIE OTBETHI HA CIIEAYIOIINE BOIIPOCH:

Wmeercst v mpsiMast CBSI3b MEX/Ly YHCIIOM MYTAlUi U BpeMeHeM?

PaBHO3HAYHBI JIM NOHSTHS (QHUIOTEHUH U DBOJIIOLHN?

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 IPOTE00aKTEpHsIM?

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,
azoTduKkcanus, TepMOGUIHS, aBTOTPOHS, aHAPPOOHO3, TUAPOTEHOTPOPUS?

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

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

AprymeHTaIys Ha TEOPETUIECKOM YPOBHE HETIOJIHASL, CMBICT psija
KITIOUEBBIX TIOHATHN HE O0BSICHEH, JOMYIIeHa (paKkTHIecKas omunoKa, He
MpUBEALIAs K CYIIECTBEHHOMY HCKaXKEHUIO CMBICIIA — XOPOILIO
TepMuHONIOrMUECKUi annapaT HEMOCPEACTBEHHO HE CBA3aH C
pacKpbIBa€MOM TeMOH, NOMYIICHBI (PAKTUIECKHE U JIOTHYSCKUE OIIUOKH,
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 OaKTepHil KaKk MO3auKy CBOWCTB WIIH e Kak psij
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 CIIEAYIOLIIE BOIPOCHI:
B kakux ciydasx, onuchIBas OaKTEPHAIBHYIO KYIbTYPY, MOXHO OTPaHHIUTHCS aHATH30M KIIETKH, a B

KaKHXx — HOHyJ’ISI].[I/II/I?

YTo MO/DKHO MPUCYTCTBOBATH B CPEJIE, YTOOBI KyJIbTypa pocia?
Uro sBisieTcs MepBOCTENEHHBIM ISl IOHUMAaHHUS IEATENbHOCTH MUKPOOPTAaHU3MOB B HX Cpelie

06I/ITaHI/IiI, a yTo BTOpOCTeHeHHLIM?

JlabopaTopHas paboTa:

1. TIpuroToBuTH NpenapaThl GUKCUPOBAHHBIX OKPAIICHHBIX KJIETOK U3 MSICHOTO U MYYHOI'O HACTOEB,
JPOOKEBBIX TPHOOB. [IpOCMOTpETs MPUTOTOBIEHHBIE PEMapaThl, MOJIb3YsACh 00bekTHBOM MU -90 1
3apHcoBaTh, 0OpaTUB BHUMaHKE Ha (JOPMY M B3aMMHOE PacIiO0KEHHUE KIICTOK.
2. IIpocMOTpeTh pa3audHbIC TUITBI KOJIOHUH aKTHHOMHIETOB. Pe3ynbTaTsl HaOmoaeHNH 0hOpMHUTE B

BHUIIE TAOIUIIBL:

MOP®OJIOT M KOJIOHUI AKTUHOMMIIETOB HA KAA

Kononus Pasmep | Iloepx IIBer munenus Beoinenenue Pucynok
HOCTh MUTMEHTa B | KOJOHHUH
BO3JYIITHOTO | CyOCTpaTHOTroO | Cpeay
1.
2.
3.

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

[Tpenapatsl cienanbl He COBCEM BEPHO, PUCYHKU HETOYHBIE, Tabnuna
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, TaOIUIIa HE 3aIll0JTHeHA —
HEYJOBIETBOPUTEIHHO

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

BO]IpOCI)I AJI MMOATOTOBKH K JK3aMEHY:

S~ whE

HcTopus BOSHUKHOBEHUSI MUKPOOHOJIOTHHN B BUpycoorun. 3HadeHue padot [lactepa, Koxa, beitepunka, Kiroitsepa.
HWcTopus pa3BUTHS OTEYECTBEHHON MUKPOOHOIOTHH U BUPYCOJIOTHH.
OCHOBHBIE HalpaBJICHUS PA3BUTHSI COBPEMEHHOI MUKPOOHOJIOTHH.

ITonoxxeHre MUKPOOPTaHU3MOB B CHCTEME KUBBIX CyLIECTB. [IpokapuoTHBIE U 3yKapHOTHBIE MUKPOOPTaHU3MBbI, UX OCHOBHBIE PA3/IMUUs.
[IprHIMIBI cCUCTEMATHKY U KiTaccu(UKanuy OakTepuil.
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 odpasytomue npuaatku dakrepun. Cronp3smue 0akTeprui, He0Opa3yIoIKe T0A0BIX TEI.
MuxkcoOakTepH.

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

Pukkercun n xnamMuanu.

I'paMmionoxuTeNbHBIE KOKKU. DHAOCTIOPOOOpa3yOLIHE NATOYKU U KOKKH. [IpaBuibHbIe, HecopooOpas3ylolue rpaMIIoI0KUTeIbHbIE MaJOYKH.
AXTHHOMUIIETH 1 MUKOOAKTEPHH.

Mukonnasmsl.

ApxebakTepun.

[TpoucxoskaeHne U MyTH 3BOJIIOLIHA MHKPOOPTaHU3MOB.

dopma u pazmMepbl MUKPOOPTaHU3MOB.

CtpoeHre 1 XUMHYECKHH COCTaB KJIETOYHOI CTEHKH IPaMIIOIOKUTENbHBIX H TPAMOTPHUIIATENBHBIX OakTepuid, ee Gpynkunu. Cdeporuactsl, mpoToniactsl, L-hopmbl
OaKTepwid.

CtpoeHre 1 XUMHYECKHH COCTaB MOBEPXHOCTHBIX CTPYKTYP OaKTepHaIbHON KIICTKH: KaICYJIbl, CIM3UCTHIC YEXJIIbI, )KTYTHKH, BOPCUHKH, PECHIIKH.
CTtpocHHEe ¥ XMMUYCCKHI COCTaB IUTOIIA3MAaTHUCCKOW MEeMOpaHbl OaKTepHaTbHOMN KICTKH, €€ (YHKIIUH.

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

Bxi1rodeHus1 IPOKAPUOTHOH KIIETKH, UX XUMHUUECKHI COCTAB U 3HAYECHUE.

Mopdonorngeckas nuddepeHnnpoBKa B MUpe NpokapuoT. Hekynsrusupyemslie GopMbl OakTepuii.

Cnopoobpa3oBaHue 1 3HAOCTIOPHI.

MexaHu3MbI MHTaHUSI MUKPOOPTaHU3MOB.

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

OOmas xapakrepucTrka Meradosn3Ma npokapuot. GepMeHThl OakTepuil.

Du3HoIOrHs MPOKAPUOT: KOHCTPYKTUBHBIM OOMEH.

Du3HoIOrKs NPOKAPUOT: OCOOCHHOCTH SHEPTETHIECKOT0 0OMEeHa OaKTepHi.

Du3HNO0NIOTHS POKAPUOT: MEXAHU3MBI CAMOPETYJIISIIHH.

Pocr 1 pazmHOXeHHE OaKTepuii.

OCHOBHBIE TUIIBI TUTATEIBHBIX CPEJ, UCTIOIb3YEMBbIX JUIS KyJIbTHBUPOBAHHUS MUKPOOPTAaHU3MOB.

CriocoObl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. OCOOCHHOCTH POCTa TOMYJISIIIAKA OAKTEePHIA.

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

®opmbl 0OMEHA TEeHETHUECKUM MaTepHajIoM y Oakrepuil. I3MeHUYnBOCTh OakTepuil.

[Tnazmuasl. Knaccudukanys u 3HaueHue.

Pacnipoctpanenne MUKpOOpraHu3MoB B Orocdepe, HX poiib B 00ecrieueHNN TMHAMHYECKOTO PaBHOBECHS OMoc(epsl. YuacTue MUKpPOOPIaHU3MOB B KPYTrOBOPOTax BELIECTB
B IIPUPOJE.

Muxkpoiiopa MoyBsl.

Muxpoditopa BOIBI.

Muxpoduiopa Bo3yxa.

@opMBbl B3aMMOOTHOLIEHHH OaKTepHii: KOHKYPEHIHS, CHHTPO(US, aHTarOHU3M, APa3UTU3M U XUIIHHIECTBO.

B3anmooTHomeHns1 OakTepHii ¢ 6€CII03BOHOYHBIMHA KHUBOTHBIMU.

Muxpognopa M03BOHOYHBIX KUBOTHBIX M YEJIOBEKA.

BsanmMopelicTBre OakTepuii 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 U3YUCHUSI, MEXaHU3MBI JICHCTBUS, 3HAYEHUE, MUKPOOPTaHU3MBI-TIPOYLIEHTHI.

®n3n0I0TNYECcK aKTUBHBIE BELIECTBA, MIPOAYLIHPYEMbIE OaKTEPHUSIMU.

[MarorenHocTh 6akTepuii. DaKTOPHI MATOrCHHOCTH.

Cy6crpatHoe dochopunupoBanue. O0mas xapaKTepucTHKa IpoleccoB OpoxeHus. [1yTu cOpaxuBaHus yriieBoJI0B.

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

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

[IpornmoHoBOKHCIOE OPOKEHHE, XapaKTEPUCTHKAa MUKPOOPTaHU3MOB, BBI3BIBAIOINX JIAaHHBIN IIPOIIECC.

MacnsHokucoe OpoxkeHre. XapaKTepUCTHKa MUKPOOPTaHU3MOB, €TO BBI3BIBAIOLIHX.

AJbTepHATHBHBIC IIyTH COPa)XUBAHUS YTIIEBOIOB.

Tumel )xn3HU, OCHOBaHHBIE HA GoTodocoprunmpoBanir. [INTMEHTHI (POTOCHHTE3UPYIOMHKX MPOKApHOT. CTPYKTypHAas OpraHu3anyst (POTOCHHTETHIECKOTO anmapara
MIPOKAPHOT.

[Tyt ncnonpzoBanus CO2 GOTOCHHTEIUPYIOMNMH HPOKAPHOTAMH.

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

3eneHble OaKTepHH.

uanobaxrepuu.

lanoGaxrepun.

MonekysIpHBIH KHCIOPOA KaK (haKTop SBOIIONNH MPOKapHoT. Tokcuuaeckue 3G QeKThl ero NpON3BOIHBIX H MEXAHN3MBI 3aIUTHI IIPOKAPHUOTHBIX KICTOK.

Ture! )KN3HU, OCHOBaHHBIC HA OKUCIUTEIHFHOM (hochopHIpoBaHUN. MeXaHU3M OKHCIIEHUsI OPTaHNIECKUX COeTMHEHUH B Ipoecce aspobHoro apixanus. L[TK n
TIIMOKCHIIATHBIHN UK. OCOOEHHOCTH JIBIXaTEeNbHBIX IeNel IPOKaPHOT.

CynbdaTtHoe npixaHne. XapakTepuCTHKa OaKTepHid, BEI3BIBAIONINX JaHHBIH ITPOIIECC, MX POJb B PHPOJIE.

HurparHoe npixanue u geHuTpHUKanns. MUKpOOpTaHU3MBI, BOCCTAHABJINBAIOIUE HUTPATHI.

Kap6oHnartHoe npixanue. MetaHooOpa3yroliye GakTepuu.

Hcnonp30BaHne MUKPOOPTaHU3MaMH COETUHEHUI Cephl U JKeJle3a B KadyecTBe JOHOPa eKTpoHa. CepHBIe U jKene300aKTepHH.

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

OxucneHre MOJIEKYJISIPHOTO Boiopoa. OO01ias xapakTepucThKa BOIOPOAHBIX OakTepuii. KapObokcrnao0akTepuu U NCMOJIb30BaHNE B KaUeCTBE JOHOPA DJIEKTPOHOB OKUCH
yriepoza.

PaznojxeHne MUKpOOpraHu3MaMy a30TOCOAEPKALINX OPTaHUYECKUX COeIMHEHUH.

XapakTep 3aBUCUMOCTH POCTa MUKPOOPTaHU3MOB OT aOHOTHYECKUX (haKTOPOB.

TunoBbie KOHTPOJIbHbIE 32JaHUA M CIIOCO0 MPOBeAeHUS IIPOMEKYTOYHOM

IInanupyemblii 06pa3oBaTe/bLHBIH aTTeCTAINH Kputepuu oueHnBaHus 4 MKaJa

pesyJjabTartr (KOMHeTeHl[l/lfl, vmz[mcaTop) OICHUBAHUA

(2-3 npumepa 3adanuir)

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. Cramnokokkn — mop¢osnornueckas popma OakTepHid, Tpyu KOTOPOI Tect u3 40 3anannit
a) JeJIeHHE KJIETOK IPOUCXOIMT B TPEX B3aMMHO IEPIECHANKYIISIPHBIX
IUIOCKOCTSIX C 00pa3oBaHUEM IAaKeTOB (TIOKOB) M3 8 M OOJIbILETO Yncia

6) JACJICHUC KJICTOK IMMPOUCXOAUT B ABYX B3aMMHO ICPICHAUKYJIAPHBIX




TUIOCKOCTSIX C 00pa3oBaHUEM TETPaL

B) JICNICHNE KIJIETOK ITPOMCXOANT B HECKOJBKHX IUIOCKOCTAX C 00pa3oBaHNEM
00BEMHBIX HEMPAaBWIHHOHN (HOPMBI CKOTUICHHI

T) JeJeHNE KJICTOK IMPOUCXOANT B OJHOI INIOCKOCTH ¢ 00pa3oBaHUEM
LIETIOYEK Pa3INIHOMN JUTHHBI

2. TonpKo y OaKTepHid, SBISIONIINXCS HOCUTEISIMA F-Tma3Mu, o0Hapy KeHBI
a) KTYTUKA

0) pumOpun

B) IOHOPHBIE IIWJIH

') PECHUYKH

5. Me3ocoMbl 00pa3yroTcs B pe3yabTare esATeIbHOCTH

a) UTOIUIa3MaTHYECKOH MeMOpaHBbI

0) mepuIIa3MaTUuecKoro MpoCTpaHCTBa

B) IIUTOTIIA3MBbI

T') KJIETOYHOW CTEHKHU

3. B uuromnna3me 0akTepraIbHON KIETKH OTCYTCTBYIOT

a) pubOCOMBI, PHIOIIA3MATHYECKUH PETUKYITYM

0) MTM30COMBI, KapOOKCHCOMBI

B) MEKPOTPYOOUKH, IBIKCHHEC

T') ABM)KEHHE, SHJIOTIA3MaTHIECKUI PETHKYITyM

4. BriroueHHsIME OaKTepHaIbHOM KIIETKH MPUHSTO Ha3bIBATh

a) 3amacHbIe MUTATEIbHBIC BEIIECTBA, XJIOPOCOMBI, KAPOOKCHCOMBI

0) MPOAYKTHI KJIETOYHOTO MeTaboJIN3Ma, MEMOPaHHbBIE CTPYKTYPBI CO
crenn(puIecKUMHU QYHKITUSIMH

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

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

a) SHIOCTIOPHI, IK30CIIOPHI, IIUCTHI, TOPMOTOHUH,

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

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

T') BHAOCIIOPHI, aKUHETHI, LIUCTHI, TETEPOLUCTHI

6. KopTrekc cropbl cOCTOUT 13

a) MENTHAOTTNKAHA ¢ MaJIBIM KOJMYECTBOM TONEPETHBIX CIINBOK

0) KepaTHHOIIOTI00HOTO Oenka

B) JINIIONIPOTEHUHA

T') IENTHAOTINKAHA C OOJIBIINM KOJIMIECTBOM MOTIEPEYHBIX CITHBOK

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

a) D-amuHOKMCIOTHI, N-alleTUITTIOKO3aMUH




0) TMaMUHONMMENTMHOBAS K-Ta, D-aMUHOKHCIOTHI

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

r) N-aneTHiriIroKo3aMyH, THaMHHOITUMEIHHOBAS K-Ta

8. ITy40oK *KT'yTHKOB Ha OHOM KOHIIE KJIETKH HMEIOT

a) MIEPUTPUXH

0) modoTpuxu

B) aM(pUTpUXH

T') MOHOTPHUXH

9. Hutb xryTHuka y 6akTepuii HocTpoeHa u3 oenka

a) MWINHA

0) dmaremnHa

B) MHO3UHA

T') aKTHHA

10. B nummumax MeMOpaH y apxei

a) OTCYTCTBYIOT 3(HPHI TIIHNIEPHUHA 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 kakux ciydasx, OIHChIBasi OaKTepHAIbHYIO KyJIbTypY, MOKHO COOTBETCTBYIOIINE MMOHATHSA ¥ TEOPETHUECKHE
OTPaHWYNTHCS AaHAIN30M KIIETKH, & B KaKUX — MOy ? MOJIOXKEHHMS, (PaKThl ¥ IPUMEpPHI B IOJTHOM

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

3. Uro siBS€TCS NEPBOCTENICHHBIM JUISl IOHUMAHUS IESTEIIbHOCTH 6asoB

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

HETIOJIHAS, CMBICT Psijia KJIFOUEBBIX MOHITHN HE
00BSICHEH, JTOMyIIeHa (haKTHIecKas OIIHOKa,
HE MPHUBE/IIAs K CYIIECTBEHHOMY UCKaKECHHIO
cMbicia — 20-34 6aiuioB

TepMuHOnOrnYecKkuit anmnapar
HETOCPEACTBEHHO HE CBA3aH C PACKPhIBAEMOM
TEMOM, TOMYIIEHBI (PaKTHYECKUE U JIOTUICCKUE
OIMUOKH, CBUICTEIBCTBYIOIIHE O
HEMOHUMAaHUU TeMbl — 1-19 Gaiu1oB

OtBert oTcyTcTBYeT — 0 HansoB




IMPUJIOKEHHUE 2

8. METOJUYECKHUE MATEPHAJIBI JUISA OBYYAIOIUXCSA IO OCBOEHUIO TUCIIAIIJINHBI

METOJAUYECKUE YKA3AHUSA K BBIIIOJTHEHUIO JIABOPATOPHBIX PABOT

OcBoenue Kypca « MUKpOOHOJIOTHSI» ITPEyCMaTPUBAET BHINIOJHEHUE J1a00PATOPHBIX PadoOT.

Ha nabopaTopHBIX 3aHATHSAX  CTYACHTHl 3HAKOMATCS C  HEKOTOPBIMH  MOP(OJIOrHYSCKUMH,
(PU3NOTIOTHYECKUMHA U KYJNBTYypPaIGHBIMH OCOOECHHOCTSIMH MHKpOOpraHu3MoB. OCHOBHBIE 3aJadd J1abOpaTOPHOTO
MIPaKTHKyMa:

- IOTIOJTHUTH 3HAHUS CTYJICHTOB 110 TEOPETHYECKOH 4acTh Kypca « MHKpPOOHOIOTHs»;

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

- OCBOWUTb METOJMKH TPWXU3HEHHOTO HAOMIONeHMs, (QUKCAlMM, ONUCAHUS M KYJIbTUBHPOBAHMS
MHUKpPOOPTaHU3MOB;

- OBJIQJIETh METOJJaMU CBETOBOW MMMEPCHOHHONW MUKPOCKOIIHH.

BeinonHenue 1abopaTopHBIX padoT sABIISETCS 00513aTEIBHBIM.

PesynbraThl HcciienoBaHusl 00s3aTENbHO 3allUCHIBAIOTCS B TETpalb Ul JabOpaTOpHBIX padoT, KoTopas
SBJISCTCS] NOKYMEHTOM, MO3BOJIIOIIMM KOHTPOJIMPOBATh NPABHIIBHOCTD MOTYyYEHHBIX JTaHHBIX. 3aIHCh HEOOXOAUMO
BECTH aKKypaTHO, YETKO B CJICIYIOIIEM MOPSIIKE:

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

2. OOBEKT UCCIEIOBAHN.

3. YcnoBus npoBeeHHS OIbITA.

4. OCHOBHOM NMPUHLMIT HCIIOJIB3YEMOI'0 METOJa AaHATU3A.

5. IlonydeHHBIE pPe3yIIbTATHI.

Kaxnas naboparopHas paboTa JI0JKHA 3aKaHUYUBATHCSI COOCTBCHHBIMU HAOIIOICHUSIMUA U BHIBOJIAMH,
3allMCaHHbBIMU B TETpAIaH.

3AHSATHE 1. IIpurorosijieHne NPUKU3HEHHBIX NPeNapaToB MHKPOOPraHU3MOB

COAEPXAHUE

1. TIpaBuna paboTh! IPH BHINOJHEHHH MHUKPOOHOJIOTMYECKOTO MPAKTHKYMA.

2. IlpuroToBieHNe IpeTapaToB )KUBBIX MUKPOOPTaHN3MOB.

3. Mukpockonus B CBETJIOM TIOJIE.

3AJJAHUA

1. IIpurotoBuThs mpenapartsl "pas3naBieHHas Kamwii' M "BUcA4as Kamii' U3 KallyCTHOTO U OTYPEYHOTo
paccoioB, HacTOs YaifHOTo Tpuda, MICHOTO HACTOS, 3yOHOro HaNETa.

2. TIpocMoTpeTh M 3apHCOBaTh HPUTOTOBJIEHHbIE NpenapaThl. OTMETUTh (OPMY U COYETaHUE KIIETOK,
XapakTep ABMKECHHUS Y HOJBIKHBIX MUKPOOPTaHU3MOB.

MATEPHAIJIbI U OBOPYJIOBAHUE: kanycTHBIN U OrypeuHblil paccosl, HaCTOH 4aliHOro rpuda, MICHOM
HACTOH y MUKPOCKOI ¥ OCBETUTEJb, IPEJIMETHBIE U TIOKPOBHBIE CTEKIIA, CTEKIIA C YIITyOJIeHHeM, OaKTeproIoruuecKas
MeTJIsI, KarelbHHUIA C BOAOH, pUIbTpoBajbHAs Oymara, MapiieBble caj(eTku, NUIeTKa Ta3Hasi, Ba3esIuH, CIUPTOBKA,
CHMYKH, 1e3NH(DHUIUPYIOMHNI pacTBOP.

METOAUYECKUE YKA3AHUA

1. IIpaBuia paGoOTHI IPH BBINOIHEHUH MUKPOOHNOIOTHIECKOTO IPAKTHKYMa

Mukpobuonorndeckas 1aboparopus 000pynoBaHa Ja0OpPaTOPHEIMU CTOJAMH, KOTOPBIE UMEIOT TOABOJKY
JIEKTPOIHEPTHH K KaXKJOMY paboueMy MecTy. 3a KaXIbIM CTYJEHTOM B JIaDOpaTOpUH 3aKperuIsieTcs MOCTOSHHOE
pabouee mecto. Ha pabodyem Mecte He M0DKHO OBITH HuYero junrHero. Ha HEM ycTanaBimBaercst 000pynoBaHue,
KoTOpoe TpebyeTcs TOYTH Ha KaKIOM 3aHATHH. OTO MHKPOCKOI, OCBeTHTENb, HaboOp Kpacurenei,
0aKTepUOJIOTHYECKHE TIETJIM M UIJIbI, IIIATENH, MUIEeTKH IPaJyupOBaHHbIE U TJIa3HbIE, MPEIMETHbIC U MOKPOBHBIE
CTEKJIa, BAHHOYKH JIJIsl OKPACcKH MpenapaToB, KanelbHUIA C BOJOW, KapaHAallly 10 CTEeKIy, GUIbTpoBanbHas Oymara,
BaTa, MapJeBble cal(eTKH, CIUPTOBKA, CITUYKH.

PaboTath B MHKpOOHOJIOTHUYECKOH J1aOOpaTOpuM pasperracTcss TOAbKO B XajaraX, HE pa3pelraeTcs ecTb,
KYpUTh U TIHUTb.

B xome paboThl ¢ KynbTypaMu MHUKPOOPTaHU3MOB OaKTEpHOJIOTHYECKUE METISI M MBI 00€33apa’KuBArOT
MpOKaNIMBaHHEM B IUIAMEHH CHIHPTOBKM. B ciy4ae momagaHWs WCCIIEAyeMOro MaTepuala WIH KyJIbTYpHI
MHKpOOpTraHu3Ma Ha PyKH, CTOJ, XanaT HeoOXOAMMO HEMEJICHHO MPOM3BeCTH Ae3nHpekimio. Ha Bcex mpobupkax u
gamkax 00s3aTeNbHO MUIIEeTCS Ha3BaHNE MUKPOOPTaHU3Ma, JaTa ero MmoceBa, GaMuiIHs CTyAeHTa, 1 HOMEpP TPYIIIIbL.
IMocyny ¢ KynmbTypaMu MHKPOOPTaHU3MOB, ITOJUIEKAITMMHE BHIOPACHIBAHHIO, CIIETyeT HPOKUIITUTE MU 3aJIUTh Ha
CYTKH JIe3UH(HUIMPYIOMINM pacTBOPOM, ITOCIIE YETO MUKPOOPTaHM3MbI BBIOPACKHIBAIOT | ITOCY Ty MOIOT. HeakkypaTHoe
oOparieHue ¢ KyJabTypaMd MUKPOOPTaHW3MOB PUBOAUT K BOSHUKHOBEHHIO OAKTEpUAIbHOTO a3pPO30JIsl.

[ocne okoH4yaHus 3aHATHS pabouee MeCTO JE3MH(PHUIUPYETCS] pacTBOpPAMH JM30J1a, XjJopaMuHa win 70%
pPacTBOPOM 3TWJIOBOTO criUpTa. Vcrmons30BaHHbIE B paboTe MpeAMETHl IOMELIAIOTCS B COCY C Ae3nH(UIMpYIomeit
xuaxocTbio (1% pacTBop xyopamuna, 3% pactBop (eHosa). Merauindeckie MpeaMeTsl MPOXHUIaloT B IUIAMEHU
CIIUPTOBKH, MOIOT C MBIJIOM PYKH.




11. IIpuroToBIeHUE IIPENAPATOB JKUBBIX OAKTEPHUI

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 KyJbTYypY, BBIPAIIEHHYIO B JKUAKOU Cpelie - CTEpUIbHOM NMUIETKOUW. B 3TOM ciydae Karmio BOIbl Ha MPEAMETHOE
CTEKJIO MO>KHO HE HAHOCHTb.

Karuis gomxHa ObITE HEOOJBLION, YTOOBI JKMJIKOCTH HE BBHICTYNaja 3a Kpas IIOKPOBHOTO cTekia. B
MIPOTUBHOM CiTy4ae U30BITOK XKHUIKOCTH HEOOXOIUMO YIAIUTh (DUIBTPOBAILHOM Oymaroii.

[penapar «Bucsgas xkamsi». Kamio cycrneH3un MUKpOOPTaHU3MOB TETJIEH WM OOBIYHBIM MEPOM HAHOCST
Ha IIOKPOBHOE CTEKJIO, KOTOPOE NOBOPAYMBAIOT KaIljiel BHU3 U IOMEIIAIOT €ro Ha IIPEAMETHOE CTEKIIO C YriryOneHrneM
B nenrtpe. Kamist nomkka cBOOOIHO BUCETh, HE Kacasch KpaeB M JHa yrinyOnenus. Kpas jqyHKH mpeaBapUTEbHO
CMa3bIBAIOTCS Ba3EINHOM.

[Ipenapatsl )HBBIX KJIETOK PaCCMaTPHBAIOT C «CYXHMHU CHCTEMaMM» MUKPOCKOTIA.

II1. YcranoBka ceera no Kénepy

Xopommue pe3yibTaTel pu paboTe ¢ MUKPOCKOIIOM MOTYT OBITh IOJTYyYeHBI IPH YCIOBHU MPaBHIHHOTO
OCBEIIEHHS 00BEKTA, TYYIIHH crIoco0 OCBELIEHHsI OCHOBaH Ha cucteme Kénepa.

YCcTaHOBKY CBETa BBIMOJIHSIIOT B CICAYIOMIECH MOCIEA0BATENEHOCTH:

1. YcraHaBnMBalOT MHUKPOCKON M OCBETHUTENh Ha KPECTOBHHY. Ha mpeaMeTHbBIH CTONMK MOMENIAroT
npenapar. YcTaHaBiuBaOT 00bekTHB 8X. IlogHmmaroT KoHAEHCOp BBEpX A0 ymopa. OTKPHIBAIOT IOTHOCTHIO
mradparmMy KoHieHcopa. OTonBuraror MaTtoBoe crekno. CTaBsT IUIOCKOe, 3epKano. 3akpbIBaloT auadparmy
OCBETHTEIIS,, OCTABHB TOJILKO HEOOJBIIIOE OTBEPCTHE.

2. Bxirouarot ocBetutests. [1onb3ysick peocTaToM, peTylnupyroT IpKOCTh CBETa TAKUM 00pa3oM, 4YTOOBI HUTh
JaMIbl JaBaja cnadblii Hakan. Kopryc ocBeTHTeNsl yCTaHABIMBAIOT TAaKMM 00pa3oM, YTOOBI CBET Iajall B IIEHTP
3epKara.

3. 3aKpBIBAIOT 3€pKaji0 MHUKPOCKOIA KPY)KKOM Oeloi OyMaru u (pOKyCHpYIOT Ha HEro M300pa’keHue BUTKa
HMTKH JIAMIIBI OCBETHTENSA. DTO JOCTUTACTCA MCPCABUIKCHUCM IMaTpOHA JIaMIIbl OCBETUTECIIA.

4. T'nsinst B OKyJISIp M ClieTKa Bpaiasi 3epKajo, JOBSIT B IOJIe 3peHHs Hn3o0paxeHne KpaéB nuadparmbl
OCBETHUTCIIA, KOTOPOC UMCEET BHUJ CBETJIOIO IMATHA C HCUHCTKUMU KpasiMU. Ecnu oHo 3aHMMaeT 3HAYUTCJIbHYIO 4aCTh
TIOJISL 3pEHUSI, €TO YMEHBIIAIOT, OIyCTHB O0BEKTHB MM CY3UB OTBEPCTHE Ana(parMbl OCBETUTEIS, TSI IPU 3TOM B
oKysap. II9THO IepeBOIAT B LIEHTP OIS 3pEHUS OCTOPOXKHBIM IIOBOPOTOM 3€pKaja.

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

6. Crerka omyckasi KOHJCHCOpP, (JOKYCHUPYIOT B IUIOCKOCTH Ipenapara nzoOpaxeHue Kpaés quadparMsl
OCBETHUTEIS, T.€. MOJIYJaroT H300paKeHHE CBETIIOr0 MATHA C YeTKO OYEPUCHHBIMHU KPasMHU.

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

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

9. YcranaBnuBaoT 00bekTHB 40X 1J1s Ipernapara «pa3/iaBieHHas Karyish» U «BHCSYas Karlis.

KOHTPOJIbHBIE BOITPOCHI

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

2. Tunbl cOBpeMEHHBIX MUKPOCKOTIOB. [IpaBriia MUKPOCKOIIHH.

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

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

COAEPXAHUE

1. ITpuroToBeHne PUKCUPOBAHHBIX OKPAIICHHBIX IIPENapaToB.

2. Mopoornornueckre 0COOEHHOCTH Pa3INnYHBIX TPYIIT MUKPOOPTaHH3MOB.

3. [IpaBuia paboThl C UMMEPCHOHHOIT CHCTEMOH.

3AJIAHIA

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

2. IlpurotoBuTh Hpenapart "pasaaBieHHas Karis" npeacraBuTeneii HAT4aTbiM GopMm.

3. IIpocMOTpeTh MPUTOTOBJIEHHBIE TPETIAPaThl, HOJIB3YsICh 00BEKTHBOM

MMU-90 u 3apucoBarh, 00paTHB BHUMaHKE HA GOpMY M B3aUMHOE pacIioyioxkeHue 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, MUKPOCKOI, IMMEPCHOHHOE Macjo, O€H3HH, MpeIMETHbIE 1
MIOKPOBHBIE CTEKIJIA, MapjeBble CaI(ETKH, CIUPTOBKA, CIWYKH, (UIbTpOBajbHas Oymara, NUIIETKH, PacTBOPHI
KpacUTEJEH.

METOIMYECKUNE YKA3AHUA
1. [IpuroroBneHrne GUKCUPOBAHHOTO 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 meTiael HeOONbIIOEe KOJIMYECTBO HCCIEAyeMOoro marepuana. llomyduBHIyIOCS CyCHEH3HIO
PaBHOMEDPHO Pa3Ma3bIBAIOT NETIEH Ha muommanau 1-2 cM? Bo3MOkKHO Gollee TOHKMM CJIOEM.

[IpuroToBneHHBIN Ma30K BHICYIIMBAIOT HA BO3AYXE, a 3aTeM (PUKCHPYIOT HaJ IUIAMEHEM CIUPTOBKU. [l
9TOTO TpemapaT TPYKABI MPOBOAAT depe3 IUIaMs CIUPTOBKH, AEpXa MPEIMETHOE CTEKIO Ma3KoM BBepX. [lms
HCCIIEOBAHMS CTPYKTYPBI CTPOCHUS KIETKH NPUOETAI0T K (PUKCAINHU Pa3IMIHBIMU XUMHUYECKIMH BemmecTBamMu (96%
STHJIOBEIN crupT, cMech Hukndoposa u np.). [Ipm 3ToM (QUKCHPYIOMIYIO KHIKOCTh HANUBAIOT Ha Ma3oK JHOO
Ipernapar Ha OIpEeAENEHHOE BpeMs NOTPYKAlOT B CTakaH ¢ QukcatopoM. Pukcamms Ipenapara HpecieryeT
HECKOJIBKO IIeTeil: yOUTh MUKPOOPTaHU3MBL, T.€. C/IeNaTh Oe30MMacHBIM JalbHellee o0palieHne ¢ HUMU; 00eCIeYUTh
Jydlliee NPUIHIIAHKUE KJIETOK K CTEKITy; cliesaTh Ma30K 0oJiee BOCHPUMMYHBBIM K OKpacKe.

dukcupoBaHHEINM Npenapar NoMenlaeT Ha NapajulesibHble CTEKISIHHBIE PeiKH, Jexamue HAJ[ KIOBETOH, 1
3aJMBaAlOT KpacuteneM Ha 1-3 i J{ns mpocTtoro okpammBaHUsS KJIETOK 4allle BCEro IMOJB3YIOTCS (YKCHHOM,
TeHIIMaHOBBIM (PMOJIETOBBIM MJIM METHICHOBBIM CHHUM. [10 OKOHYaHMH OKpACKHU Npenapar MpOMbIBAIOT BOJOH 10 TeX
Top, TOKa CTEKalollas BoJa He CTaHeT OeCLBETHOM, 3aTeM Mpernapar BHICYLIMBAIOT Ha BO3JYXE HJIIM OCTOPOKHO
MIPOMOKAIOT (QUIBTPOBaJIbHOM Oymaroif. J{ns nmosrydeHus 6osee YMCTHIX IpenapaToB KpacuTellb HAIMBAIOT Ha Ma3oK,
HaKpBITHIH (QUIBTPOBANBEHON Oymaroil. dUKCHpPOBaHHBIE OKpAlIEHHBIE MperapaTbl MOTYT XPaHUTHCS UTUTEIBLHOE
BpeMsl.

11. IIpaBuia paGoTHl ¢ IMMEPCHOHHBIM OOBEKTHBOM

DuKCHUPOBAHHBIM OKPALICHHBIH MPenapar IOMEIIaeT Ha CTOJIMK MUKPOCKONA U, HONB3YsICh OObEKTHBOM 8X,
ycraHaBIMBaIOT cBeT o Kénmepy. 3ateM B LEHTp mpenapara Ha Ma30K HAHOCST KaIUTIO HMMEPCHOHHOTO Maciia U
ycraHaBiuBalOT 00bekTHB MIM-90. C MOMOIIBI0O MaKpOMETPHUYSCKOIO BHHTA OIMYCKAIOT TYOYC MHKPOCKOMA 0
MOTPYKEHUsI 0OBEKTHBA B MACIO, CJIE/s 332 TeM, YTOObI ()POHTAIBHAS JIMH3a HE KOCHYJACh MPEJMETHOrO CTEKIIa.
[ocne aToro ocTOpoXXHO MOJAHMMas TyOyc W, HaOmOAas B OKYJSIp, HaXOJAT M300pakeHWe npemnapara. TodHas
(OKyCcHpOBKa JJOCTUTAETCsl C MOMOLIbIO MUKPOBUHTA.

[To OKOHYaHMHM MHKPOCKOITUPOBAaHHS MOJAHUMAIOT TyOYyC, CHUMAIOT IperapaT U OCTOPOXKHO MPOTHUPAIOT
(GpOHTATBHYIO JTMH3Y OOBEKTHBA CHAYasla CyXOW Caja(eTKoi, a 3aTeM TOW ke Cal(eTKOW, HO ClIerka CMOYCHHOU
OCH3MHOM.

1. zyuenne Mopdoaoruy akTHHOMHUIIETOB

Jns M3ydeHWs akTHHOMMIIETOB CTYICHTBHI IOJYYaloT ITOCEBBI IMOYBEHHBIX OOpa3lOB HAa IUIACTHHAX
Kpaxmano-ammuagHoro arapa (KAA). [Ipobupkoii Beipe3atoT 010k KAA ¢ xonmoHunel akTHHOMUIIETa, IIEPEHOCAT €To
Ha MPEAMETHOE CTEKJIO 1 MUKPOCKOIIMPYIOT IIPH MAJIOM YBEJIMUCHUN MUKpOcKona. COCTaBIAIOT ONMCAaHUE KOJOHHUH.
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. XapakTeprcTiKa OCHOBHBIX MOP(OJIOTHIECKHX TPYIIT MUKPOOPTaHU3MOB.
2. OcHOBHBIC pa3ITUUUs IPOKAPHOT U IyKAPHOT.
3. ®opma u pa3Mepbl KIETOK ITPOKapHOT.

3AHSITHE 3. Oxpacka dakrepuii no I'pamy

COJIEP’KAHUE

1. BeieneHne HEKOTOPHIX CTPYKTYP M BKIIIOUEHHUH B KIIETKAX MHKPOOPTaHU3MOB

2. Oxpacka 6akrepwuii 1o I'pamy.

3AJJAHUA

1. OOHapyXUTh METOJJOM HEraTHBHOM OKpacKH Karcyisl y Azotobacter chroococcum.

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

3. BBISIBUTH TJIMKOTEH B KIIETKAX JIPONOKEH.

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

5. Bce nmpemapatbl MpOMUKPOCKOITUPOBATE U 3aPHCOBATH.

MATEPUAIT 1 OBOPYJIOBAHMUE: kynbTypsl a3orobakrepa W KapTO(ETbHOW MalOUKH, CYCHEH3US
JpoxXOKel, Habop KpacuTesel: yepHas TyIlb, pacTBop JIroross, kapOoJoBbIi (yKCHH, METHIICHOBBIH CHHUH, QyKCHH,
reHiuasuonetr; cMecb Huxudoposa, crupt, 1% pacTBop CepHOM KHCIOTHI, 5% pacTBOp XPOMOBOM KHCIIOTHI,
IIPEAAMETHBIE M TIOKPOBHBIE OTEKJIA, CANIPETKN, CHIUPTOBKH, CIIMYKH, ITUIETKH.

METOIUYECKUE YKA3AHUA

1. BolgBieHHEe Karcysa




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
TIPOMHUKPOCKOITUPOBATH, TONB3YACH 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€ U 3aJIUBAIOT €r0 5% pacTBOPOM XPOMOBOM KHCIOTHI U3 5 MHH. 3aT€M Ma30K IIPOMBITH BOJOH, TOKPBITH €r0
MTOJIOCKOH (PUIBTPOBANBFHOM OyMaru, Ha KOTOPYIO HaHECTH pacTBOp KapbomoBoro ¢pykcnHa. OkpammBaTh Ma3ok 6-8
MUH IIPH HArPEBAHUH 10 00pa30BaHUs TapOB, AECPXKa CTEKIO BBICOKO HaJl IUTAMEHEM CIIMPTOBKH. [1o Mepe ncnapenns
KpacuTes, €ro Hafo MEePUOJUIECKU 100aBIsTh, HE JaBas NPENapaTy MOACOXHYTh.

Jlanee Ma30K Hamo TIIATEIHHO MPOMBITE BOJOH M TIOMECTHTH IIPENapaT B CKIISTHKY ¢ pacTBopoM 1% cepHoit
kucsotsl Ha 30-60 ¢ 10 nproOpeTeHus M ci1adbo-po3oBoii okpacku. [locne audpepeHnuany Ma3oK MPOMBITh BOJOH
U OKpPacHUTh PacTBOPOM METHUJIEHOBOro cuHero Ha 10-15 muH. 3aTeM Ma30k CHOBa MPOMBITh BOJOH, BRICYIIUTH Ha
BO3/lyX€e 1 IIPOMHKPOCKOITUPOBATb, MOJb3YsCh 00bekTHBOM MU -90. Ha npenapate cropbl OKpannBaroTcs B KPaCHBIN
LIBET, a BET€TaTHBHBIC KJIIETKH B TOJIYOOI1.

111. BeisiBneHne rimkoresa

W3 KyapTypbl MUKpOOpraHU3Ma NPUTrOTOBUTH Ma3oK U 3ahMKCHpOBaTh ero cMechio Hukudoposa B TeueHne
5 muH. 3aTeM Ma30K OKpacUThb KOHIICHTPHPOBAaHHBIM pacTBopoM Jltoroms ra 30-40 c, mpOMBITH BOMOW, HAKPHITH
MTOKPOBHBIM CTEKJIOM M IIPOMHUKPOCKOIINPOBATH, TOJIB3YsICh 00bekTHBOM Br-40. 'panymb IIIMKOT€Ha OKPAIINBAIOTCS
B KPacHOBAaTO-KOPUYHEBEIH IIBET.

1V. Oxkpacka GakTepwuii mo ['pamy

Merton okpacku 1o I'paMmy UMeeT BaKHOE JHAarHOCTHYECKOE 3HAYCHHE IIPU OIIPEACICHIH BUIOB OaKTEepHi.
Bce GaKTepI/II/I IO CBOEMY OTHOLICHHIO K 3TOMY MCTOAY ACIIATCA Ha I'PpaMIIOJIOKUTECIBHBIC U I'PpaMOTPpHUIATCIIbHBIC.
CymHOCTh MeTO/1a 3aKJII0YaeTCsl B TOM, YTO IPOTOILIa3Ma OaKTepHaIbHBIX KJIETOK Y OJIHUX BUAOB 00pa3yeT NpoyHoe
HEpacTBOPHMOE B CHHMPTE COCAMHEHHE #Homa ¢ KpacurelleM (IpamIlOjOXUTEIbHBIX OaKTepHil), y APYTMX BHIOB
MPOYHOE COCAMHEHUE He 00pa3yeTcsl, M OHH JIETKO 00ECIBEUNBAIOTCS CIUPTOM (TPaMOTpHULIATEIbHbIC OAKTEPHH).

i ocBoeHMs OKpacku Mo ['pamy Ha IpeAMETHOM CTEKJIeé OJHOBPEMEHHO TOTOBATCS TpU Mas3ka Ha
paccTtostHAU | cM oAMH OT Apyroro: B IIEHTPE M3 KYJIbTYphI IpoxoKel, a mo OokaM U3 KyJIbTyphl a30ToOakTepa U
kaprodenbHOi nanouku. Masku GUKCHPYIOTCS HaJ CIIMPTOBKOI M OKPAIINBAIOTCS CICIYIOMNM 00pa3oM:

1. Ha ¢ukcupoBaHHBIN Ma30K KIaAETCs MOJIOCKA (PUIIBTPOBAIbHON OyMard, IPOIHTHIBACTCS PacTBOPOM
TCHIIMAHBHOJICTA W HAHOCATCS HECKOJBKO Karelb BOABI TaK, 4TOOBI Bcsi OyMakka cTaja BIKHOM M XOPOIIO
IpUKacaiack K cTekiay. OKpannBaHUE IPOU3BOIUTCS B TEUCHUH | -2 MUH.

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

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

4. TIpenapat MpOMBIBAETCS BOJOM.

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

6. CnumB Kpacky, Ipenapar IpPOMBIBAIOT BOJOH, BBICYNIMBAIOT (WILTPOBAILHON Oymarod u
MHUKPOCKOTIHPYIOT.

[Tpu mpaBUIIBHOIM OKpacKke IpaMIloiOKUTEIbHbIe OaKTEPHM OKPAIIMBAIOTCS B CHHE-(MOJIETOBHH IBET,
rpaMOTpHLATEIbHBIE - B KPACHBIN I[BET (hyKCHHA.

KOHTPOJIBHBIE BOITPOCBI

I. Ctpoenne 1 XUMHYECKHH cOCTaB BHYTPEHHNUX CTPYKTYpP OaKTEepUaIbHOM KIETKH,

2. OcoOCHHOCTH CTPOCHHUS KJIIETOYHON CTEHKH Y IIPOKAPHOT.

3. Criopsl, X (pU3NKO-XUMHIECKHE CBOWCTBA M yCIOBHS 00pa30BaHMA.

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

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

COAEPXXAHUE

1. CriocoObI CTEpUIN3aUN TUTATEIBHBIX CPEJ] ¥ TOCY/IBI.

2. IloceB GakTepHii Ha IUIOTHBIE MTUTATEIBHBIE CPEJIBI.

3AJAHINA

1. [TonroToBUTH K CyXO0i CTEpUIM3AIMK YaIIKu [1eTpy, NpOOUPKY U IHUIIETKH.

2. U3rotoBuTh BaTHBIE NPOOKH IS TpeX NpoOupok. Pasmute B Hux MIIA (Ha 1/2 o6bema npoOupKH) 1
MIOMECTHUTH Ha cTepuin3anmio B armapar Koxa Ha 40 muH.

3. Boumts u3 oxnoit npobupku MITA B crepuibHyto gamky [letpu, a U3 ocTaBIIMXCS JBYX MOIYYUTh
npsiMoil u kocoit MITA.

4. OcBONTH TEXHUKY II€peceBa YHCTHIX KYJIBTYp Ha MPSMYIO M CKOLIEHHYI0 moBepxHocTh MITA u npoBectn
pacces Oaxtepuii B gamke [leTprn METOI0OM MCTOIIAIOIIETO ITPHXA.



MATEPUAJIBI 1 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>KHHIBI, HUTKH, YUCTBIE KYJIbTYPbI OaKTepuil.

METOJJUYECKHE YKA3AHUA

1. Crepunm3zanys NUTaTEIbHBIX CPE U TIOCYIBI

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

PaznngaroT TepMHYECKYIO M XOJIOIHYO CTEPHIN3ANI0. B MUKPOOHOIOTHI TPUMEHSIOTCS CIEAYIOIIHE
CHOCOOBI TEPMHUIECKON CTEPUIIN3AIINN:

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

2. Crepunmzanysi KUISTYCHHEM METAUIMYECKUX WHCTPYMEHTOB M PE3MHOBBIX TPYOOK B 2% pacTBOpe
KapOoHHTa HATpHs B TeueHue 20 MuH.

3. Crepunmsanys CyXUM >KapoM CTEKJISIHHOW mocynsl. IIpum 3ToM NpoOHMpKH, KOJIOBI, KOHIIBI HMHIIETOK
NIPEBapUTENbHO 3aKPHIBAIOT BAaTHBIMHM IPOOKaMH M 00epThIBalOT Oymaroil. IlumeTku oOepTHIBAIOT JUIMHHBIMHU
NoJocKkaMu Oymaru IHUpHHOHU 4-5 cM, HamaThIBas €€ 1Mo CIHMPAaJIK, HAYWHAS C OTTSHYTOTO KOHIIA.

Yamku Iletpu 3aBopaunBatoT B Oymary B ¢opme kBangpata. st 3TOro 4amiky MOMENIar0T Ha CEPEeIUHY
JIMCTa, 3aru0aroT €To C ABYX IIPOTHBOIIOIOXKHBIX CTOPOH TaK, YTOOBI Kpast HaJIeTalll APYT Ha APYTa, a iBa CBOOOIHBIX
KOHIa 3arn6atoT BHU3. [IpoOupKky 0OBIYHO 3aBOPAYMBAIOT B MAKETHI II0 HECKOJIBKO MTYK. [I0ATOTOBICHHYIO TaKUM
00pa3oM TOCyIy TOMEIIAOT B CYIIMIBHBIN MKa(d, B KOTOpOM HarpeBaroT e€ mpu temreparype 160-170°0 B Teuenne
2y,

4. Crepunm3zanys TeKymuM napoM. IIponsBoast eé B kunsatuibHuKe Koxa, KOTOpBIi IpencTaBiser coooi
MeTaJUIMYeCKUH HMIMHAP. BHYTpH ero HaxoauTcs MOACTaBKA U CETYAaTOE BeIpo, Ky/Aa MOMENatoT CTePUIN3yeMbIi
MaTepuai. Ha gHo nunuHIpa HaTMBAIOT BOAY M HAarpeBalOT €ro ¢ IOMOIIBIO 3JIeKTpuyecTBa. HarpeBaHue B TeueHHe
30-45 MuUH NPUBOAUT K TMOEIM BEreTaTUBHBIX KIETOK. J{JIS OCyIIECTBIECHHS MOJHOW CTEPHIM3aLUH HEOOXOAMMO
IIPUMEHSTH TOBTOPHOE NIPOTPEeBaHUE MUTATEIbHOM CpeIbl Uepes3 CyTKH.

5. Crepunuzanysi mapoM IOJ JaBJICHHEM OCYILECTBIISICTCS B aBTOKJIAaBE, B KOTOPOM CTEPUIM3YyEMbIE
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 MUTATENbHBIE CBOMCTBA IIPH KUIITIEHUH (MOJIOKO, ITHBO U JIp.), YHHYITOXKAIOT
OakTepuH MyTEM MacTepU3aIly, KOTOPOE OCYIIECTBIIETCS Ipu Ooliee HU3KHUX TemmepaTypax (60- 80°C).

W3 MeTo0B XOJI0AHON CTEpHIIN3aNNU MUKPOOHOJIOTH UCTIONB3YIOT CTEPHIIN3ALNIO (PUITBTPOBAHHEM,
YIBTPa(HOIETOBBIMHU JIydaMHt M Ta3000pa3HBIMHU CPEJCTBAMH.

11. IToceB GakTepuii HA MJIOTHBIE MUTATEIbLHBIE CPEbI

Brecenne K1eTok MUKPOOPTaHU3MOB B CTEPUIIBHYIO Cpely Ha3bIBaeTCsl MOCEBOM MM HHOKYJsiiuet. [loces
MHUKPOOPIaHH3MOB TpeOyeT COOJII0ICHHS OIIPEACICHHBIX IPaBHJI, YTOOBI MPEJOXPAHUTH UCCIIEYEMYIO 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 CTePUIN3aMY KJIAAyT B HAaKJIOHHOE MOJIOKEHHE Ha CTOJI, a AT HOJTy4eHus «rpsimoro» MITA cTaBsT B IITaTHB.

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

IToceB MHKpOOpPraHM3MOB Ha MOBEPXHOCTb CKOIIEHHON MoBepxHOCTH MIIA OoCymecTBISAIOT CIEAyOIUM
obpazom. bepyrt B s1eBy10 pyKy ABE MPOOUPKHU: OJIHY CO CTEPHIILHOM cpeioi (nanbiie oT cedst), APYTYIO - C KyJIbTYpOH
MHUKpPOOPraHu3MoB (Omke k cebe), a B IpaByro pyKy 0akTepHOJIOrHIecKyro eTio. CTepHIIN3YIOT NETII0 B INIAMEHU
CIIUPTOBKH, JUIS YEro JAepkKaT ee CHayaja BEePTHUKAIBHO 10 MOKPACHEHHS MPOBOJIOKH, a 3aTeH B TOPU30HTAIBHOM
MIOJIOKEHUH TPOBOJAT JIepXKaTeldb HECKOJBKO pa3 uepe3 Iulams. 3aTeM, HE BBITyCKas METJIM, MH3HMHIEM H|
0e3bIMSHHBIM TNAJIbIEM [IPABOW PYKH MPIKUMAIOT MPOOKH K JIAJIOHHU, BHIHUMAIOT UX M3 NPOOHPOK M JepKar Tak J0
OKOHYaHHUSA ToceBa. Kpast OTKpBITBIX MPOOHPOK OOKHUTaIOT B IJIAMEHH CIIUPTOBKH, MOCJIE ITOTO MeTiIel 0TOuparoT
KJIETKH MEKPOOPTaHU3MOB U BBOJIAT IETIIIO B IPOOHPKY CO CKOMIEHHOU cpeoit. Cierka kacasich neTieil MoBepXHOCTH
arapa, IPOBOJAAT CHU3Y BBEPX 3UI3aroo0pasHyr0 WM HPAMYIO 4epTy. ['opismku mpoOHUpoK OOKHUTaloT B IUNIAMEHH
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 POOHMPKY, T/€ BaTa MOTYyXHET.

IToces Ha npsmyro noBepxHOcTh MITA mpou3BOIAT B TOH k€ MOCIIEA0BATENBLHOCTH, C TOH JIUIIb Pa3HULEH,
YTO 37€Ch AENA0T YKOI B TOJNIY NUTATEIbHON CPEAbL.

Ecnm moceB npon3BoJAT B )KUAKYIO IIUTATENIBHYIO CPEAY, TO IIPOOUPKH JIeprKaT IMOYTH BEPTUKAIBHO U TIETIII0
C KJI€TKaMU MUKPOOPraHU3MOB IOTPYKAOT HEMOCPEACTBEHHO B CpeAy.

Bce onmcanHbIE BbIIIE MAaHMITYJISIIMHM ITPOBOAAT OKOJIO IUIAMEHM CIIMPTOBKH IO BO3MOXXHOCTH OBICTpO,
4TOOBI HE 3arps3HUTH KYJIbTYPY IMOCTOPOHHUMH MHKpoopraHusmamu. [locie 3Toro nmpoOupKH MOANMCHIBAIOTCS U
CTaBsITCA Ha MPOPALIMBAHNE B TEPMOCTAT. Pe3ynbTaTsl IepeceBOB MPOCMATPUBAIOTCS Ha CIEAYIOIEM 3aHITUN.




Jnst Toro, 4ToOBI MPOBECTH PAcCceB MUKPOOPTaHM3MOB M3 KUAKOW IMHMTATENBHON Cpelbl Ha IIOBEPXHOCTH
IVIOTHOM cpena B yamke [leTpy, mocTynaroT ciexyomumM oopa3oM. CTepHiIbHYIO MUTATENBHYIO Cpely U3 MPOOUPKU
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
MIUTATEIbHYIO Cpelly. 3aTeM KPBIIIKY 3aKPhIBAIOT U OCTABJIAIOT YalIKy Ha TOPH30HTAJIBHON IIOBEPXHOCTH JI0 TE€X HOD,
TIOKa He 3aCThIHET cpeja. il moceBa MPHOTKPHIBAIOT KPBIMIKY Yallky [leTpu u metnieil mpoBoAsT moceB 1o Beei
TIOBEPXHOCTH Cpelbl MapauIeIbHBIMU IITPUXaMHU Ha paccTossHuU 0,5 cM Mexay HUMHU. Yallky MoINUCHIBAIOTCS U
MIOMEIIAFOTCS B TEPMOCTAT.

KOHTPOJIbHBIE BOITPOCHI

1. Poct u pa3MHOXeHHe MUKpoopraHu3MoB. KpuBast pocta, BpeMmsi reHeparyu.

2. MeToab! KyJIbTHBUPOBAHUSI MUKPOOPTaHU3MOB.

3. Bimsinne pusndeckux u XumMudeckux (pakTopoB Ha POCT M Pa3BUTHE MUKPOOPTaHU3MOB.

3AHSTHE 5. Ilonyyenne HAKOMUTEIbHOI KYJIbTYPbI KapTode bHOH NAJ0YKH U a30T(PUKCHPYIOLIHX
O0axTepmii

COJIEP>KAHUE

1. ITpuroToBneHue cpen I KyIbTUBHPOBAHNS MUKPOOPTaHU3MOB.

2. YcnoBus KyJIbTHUBUPOBAHMS.

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

3AJAHNA

1. TIpuroToBUTH Cpeasl AJS MOJTYyUYEHHUS] HAKOMMUTENBHBIX KYJIbTYp a3pOOHBIX U aHA3POOHBIX
CBOOOHOXHMBYIIUX a30T(HUKCUPYIOIINX OaKTEPHA.

2. Ilony4nTh HAKOMIUTEIBHYIO KYJIbTYpPY KapTO(DEIbHOM MaTOYKH.

3. IIpocMoTpeTh MOCEBHI, CACNTAHHBIE HA IPOIITIOM 3aHATHH. OOpaTHTh BHUMAaHUE Ha XapaKkTep pocTa
KyJIBTYpBI Ha CKOIIEHHOM U npsiMoM MITA uB wamke [letpu. Pe3ynbraTel HaOMOACHNUS 3aNMCaTh B THEBHHUK.

MATEPUAIJIBI U OBOPYJOBAHUE: Habop muHepanbHbBIX coneii: K2HPO4;

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

arap, crepuibHbIe daiiku [letpu, mpobupku, ko661 Ha 100 M1, BaTa, BEChl, pa3HOBECHI, LINATEIH, BOASHAS
0aHsi, TEpMOMETp, NTOYBA, KITyOHH KapTo(es, KapaHAall M0 CTEKITy, CKaJIbIIeIb.

METOJUYECKHE YKA3AHUA

1. [IuTaTenbHbIE CPEAbI

B nabopaTopHBIX YCIIOBUSX MUKPOOPIaHU3MBI KyJbTUBHPYIOT Ha IUTATENBHBIX CPelaX, KOTOPBIE JOJKHBI
colepkaTh BCE€ BEIIECTBAa, HeoOXomumble I HMX pocra. [lo cocraBy pa3nuyaroT HaTypajbHBIE CpeJbl
HEOIIPEIeIEHHOTO COCTaBa M CHHTETHYecKHe cpenbl. HaTypaabHBIMH Ha3BIBAlOT CpPEIbl, KOTOPHIE COCTOST H3
MPOJIYKTOB YXMBOTHOTO WIJIM PACTUTEIHHOTO MPOUCXOXKAEHHs. K HUM OTHOCATCS OBOIIHBbIE MM (PPYKTOBBIE COKH,
KUBOTHBIE TKaHH, KPOBb, MOJIOKO, OTBAapHI MJIM HACTOM MscCa, MTOYBBI, HABO3, KJIETKH MUKpoopranuszmos. K unciy
HaTypaJbHbIX CpeJl OTHOCATCS TAaKXKe MsICO-TIeNTOHHBII O0yinboH, MITA, nuBHOE cycio, ApoxiKkeBas ¥ KapTodeabHas
cpenbl, MOYBEHHBIN 3KCTpakT. HarypanbHble cpeibl MCHONB3YIOT Ul MOJJAEPXKAHUS KyJIbTyp M/O, HAKOIICHUS
OroMacchl M JUIA TUarHOCTHYECKHUX Iesied. CHHTeTHYECKHne CPEeAbl - 3TO Cpelbl, B KOTOPHIE BXOAAT COCAMHEHUS
OTIPEJIETICHHOTO COCTaBa, B3SATHIE B TOYHBIX BECOBBIX KoiMdyecTBaX. OHHM HIMPOKO HCIIONB3YIOTCS NPH H3YUCHHUH
oOMeHa BemecTB, (U3HOJIIOTHA U OMOXUMHN MHUKPOOPraHM3MOB. CHHTETHUECKHE Cpelbl M0 COCTaBy MOTYT OBITh
CJIO’KHBIMH M TIPOCTBIMH.

BrigensroT Taxke IONyCHUHTETHYECKHE Cpelbl, B COCTaB KOTOPBIX KPOME COEIUHEHHH H3BECTHOTO
XMMHYECKOTO COCTaBa BKJIIOYAIOTCSA BEIIECTBA HEONPEAEJICHHOTO COCTaBa, HAIpHMEp, TaKue, KaK APOXOKEBOM
aBTOJIM3aT, IIOYBEHHBIM SKCTPAKT WIM THAPOIM3AT Ka3eMHa. OTH Cpelbl [IMPOKO HCHOIB3YIOTCS B
MHUKPOOHOJIOTHYECKOH MTPOMBIIIJICHHOCTH.

OJNeKTUBHBIE Cpeasl MpEeIHAa3HAYCHBl IS BBIIEIECHUS MHUKPOOPTaHM3MOB M3 €CTECTBEHHBIX Cpel HX
oburanus. OHU 00ECTICUNBAIOT IPEUMYIIECTBEHHOE Pa3BUTHE OIPEAEICHHO Pyl MUKPOOPIaHU3MOB.

IIpu ompeneneHUM BHUIOBOM MPHHAMJIECKHOCTH OakTepHil HCIOIB3YIOT HWHAWKATOpHBIE cpenpl. OHH
0COOEHHO MIMPOKO UCIOIB3YIOTCSA B CAHATOPHOHN M METUIIMHCKON MUKPOOHOIOTHH.

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

Kunkue cpeapl NPUMEHSIOT Ui HAKOIJIEHWs OMOMAcChl WM TPOJAYKTOB OOMEHa, a Takke JUIsd
ucciae0BaHus PU3HOJIOTHU U OMOXMMUU MHKPOOPTaHU3MOB.

Ceiltyyre cpeabl IPUMEHSIOT B TPOMBIIUIEHHONM MHKPOOMOJIOTHH Ml KYJIbTUBHPOBAHMS HEKOTOPBIX
MIPOAYIIEHTOB (PU3MOIOTHIECKN aKTHBHBIX BEIIECTB, a TAKXKE JJISI COXPAHEHHS KyIbTyp MUKpOoOpranm3MoB. K takum
cpexaM OTHOCSTCS, HallpUMeEp, OTBAPHOE MIIEHO, OTPYOH, OIMIIKH.

[I7oTHBIE Cpeabl WCHMONB3YIOT IS BBIICICHHS YHCTHIX KYJIBTYP B JHATHOCTHYECKUX LENAX, JUISA
OTIpe/IeICHUS] KOJIMYECTBA MUKPOOPTaHU3MOB, JJIS1 XpaHEHHSI KyJIbTyp B KOJUICKIIMSIX M B psAe Apyrux ciydaes. C
LIEJTBIO YTIJIOTHEHUS CPeJ MIPUMEHSETCS arap WIH )KeJIaTHH.

1I. [Tony4yeHre HAKONMMTENLHOM KYJIBTYPHI CBOOOIHOKHUBYIIIMX a30TMUKCUPYIONINX OaKTEPUIA

1. B a3poOHBIX ycI0BHsIX HanOoIee akTHBHBIMU CBOOOTHOKUBYIIIMMH B ITOYBE a30T(hHUKCATOPaMU
ABISIIOTCS OakTepuu poxa Azotobacter.




Jlst BEIZIETIEHUST 230TOOAKTEpa UCTIONB3YIOT arapu30BaHHYIO cpey D1ibda ciemyroniero coctasa, B /100 M
; Manut - 20,0; Ko2HPO:- 0,2; MgSO4 * 7H20 - 0.2; K2SO4 - 0,1; CaCOs - 5,0; arap -2,0.

[IpuroToBneHHyI0 cpelly HarpeBaroT [0 PacIUIaBICHUs arapa ¥ CTEPHIM3YIOT B aBTOKJIABE WM armapare
Koxa. Ilocne crepunmzammu cpeny BBUIMBAIOT B CTEpHIIbHBIE damku [leTpu m mocie Toro, Kak OHa 3aCTHIHET, 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 BBIACTIECHNS aHA3POOHBIX a30T(PHUKCATOPOB HCIIONB3YIOT CPEAy BHHOTPaICcKOTO CIeayIOIIEro cocTana,
B 1/100 mur: rmioko3a - 2,0; KoHPO4 - 0,1; MgSO4 * 7 H,0 - 0.05; NaCl — 0,05; MgSOas, FeSO4 — ciemsr; CaCO3 - 2,0.

[IpuroroBneHHyIO Cpemy pa3iauTh B IPOOHPKH, BHECTH HEOOIBIIOE KOJMIECTBO MOYBBI, 3aKPBITh BATHHIMHU
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 CHUMAasi KOXKYpbI, Hape3aTh JIOMTHKH. VX MOBEpXHOCTH Cllerka 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. IMoce 3Toro gamkn noMecTuTh B TepMoctart mpu 27-30°C Ha 2-3 CyTOK.

KOHTPOJIBHBIE BOITPOCHI

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

2. MexaHu3M IOCTYTIIICHUS TUTATEIbHBIX BEIIECTB B KJIETKY.

3. Ucrouynuku yrieposaa. ABTOTpo(Hast ¥ TeTepoTpOoQHAsS ACCUMIIIIHS yIIICKUCIOTHI.

4. VlcTouHukH a30Ta. Y CBOCHHE MUHEPAIBHBIX COSIMHEHUH a30Ta. XapaKTepUCTHKa a30T(HUKCHPYIOINX
OaKTepwid.

3AHSATHE 6. Beinesenne 4ucToii KyJbTypbl KapTode1bHOM MAT04YKH

COAEPXAHUE

I. Beigenenue 4uCThIX KyJIbTYP MUKPOOPIaHU3MOB.

3AJJAHUA

1. ITocTtaButh Ha cTepuin3aiuio 4 mpodupku ¢ MITA.

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

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

0) 1 aHa’POOHBIX a30T(PUKCATOPOB - IOMYTHEHHE CPEJIbI, Ta30BBICICHNUE, 3aIIaX MACIsTHOW KHUCIIOTHI;

B) JUIS CIOPOBBIX a3POOHBIX OAKTEpHUH - "KapTo(henbHOM NaJo4ku” - MOSIBJICHNUE Ha TOBEPXHOCTH CPEZbI
MOPIIMHUCTOH MIEHKH.

3. IIpocMOTpeTh 101 MEKPOCKOIIOM HAKOITUTENbHBIE KYIbTYPhI:

a) B KyJIbTYpe a3pOOHBIX a30T(UKCATOPOB BBISIBUTH METO/IOM HEIaTHBHOM OKPACKU KarCyJibl;

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

B) B KYJIbType, KapTo(eNbHON MalouKy 0OHAPYX HUTh CHIOpPHI. [lomydeHHbIe pe3ynbTaThl 0POPMUTE B BUE
TaOIHUITBL.

YCJIOBUA N ITPU3HAKH POCTA HAKOITUTEJIbHBIX KYJIBTYP

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

4. TIpoBecTu pacceB CIIOPOBBIX a3poOHBIX OakTepuii ("kapTodenpHas manodka') Ha gyamkax [letpu
metoqoM P. Koxa 1 ncromaromiero mrpuxa.

MATEPUAIJIBI 1 OBOPYJIOBAHUE: MIIA, anmapat Koxa, mpobupkwu, crepmisHble damkn [letpu,
BaTa, MPOOUPKH CO CTEPHIILHOI BOJIOM, HAOOp Kpacok, pacTBop Jlroros, yepHas Tymib, IMMEPCHOHHOE 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 BBIJICNICHNS] YUCTHIX KYJIBTYP MUKPOOPTaHHU3MOB SBJIAETCS METOM, MPEATIOKEHHBIH P.
Koxowm. [Tpuanum ero 3akmodaeTcs B MOTYYSHHN YUCTON KyJIbTYPBI U3 OTACIBHON KOJOHHU. JTOT METO IPUMEHUM
JUTSL MUKPOOPTaHU3MOB, KOTOPBIE XOPOIIIO PACTYT Ha IUIOTHBIX Cpeax.

[Ipn BBIIENCHMH YHUCTOM KyNbTYphl a’dpOOHBIX OaKTepwii HAKOIHUTENBHYIO KyJIbTYPY BBICEBAIOT Ha
MIOBEPXHOCTh IUIOTHOW NMUTATEIbHOU cpefbl. s 3TOro crepuipHyro nurTaTelbHyo cpeny MIIA paznuBatoT B
cTepwibHbIe yallky [leTpu U mocne Toro kak cpeja 3acThIHET, Ha €€ IMOBEPXHOCTh B | YallKy U3 MUMETKU HAHOCAT
KaIlTI0 HAKOIUTENbHOM KYIbTYphl UM €€ pa3BeJeHUe B CTEPUIIbHON BoJIE. 3aTeM M30THYTOM CTEKJISHHON MalOuKOH
pacnpeniensoT KaIulo Mo BCell MOBEPXHOCTH cpefsl B yalmike IleTpy, mocie uero 3Toi ke majao4ykoi MpOBOASAT IO
MIOBEPXHOCTH Ccpeibl BO 2, 3 U 4-i yamkax.

PacceBaTh HAKOMUTENBHYIO KYJIBTYPY MOXKHO TETIEH METOIOM UCToIarommero mrpuxa. /s atoro I nermo
HAKOTIUTEIFHOU KyIbTYpHI pa30aBIIsIOT CHaYajia B CTEPIUIFHON BOJIE, HATTMTOH B IPOOUPKY, a 3aTeM OTOMPAIOT MeTIeH
pa3BelCHUS U I1a MOBEPXHOCTH INIOTHOM Cpebl MpoBOAST mTpuxH. [locie moceBa 4amky MOMEIAIOT B TEPMOCTAT
KpBIILIKAaMHM BHU3. Belpociine n301MpoBaHHbIE KOJOHMM OTCEBAIOT METJEH HA MOBEPXHOCTb CKOIIEHHOH IIOTHOM
cpenbl B IPOOUPKH MITH B XKUAKYIO CPELy.

KOHTPOJIBHBIE BOITPOCHI

1. Mero/p! BBIENIEHHS YUCTHIX KYJIBTYp a3p000B M aHA3POOOB U3 OTAEIHHON KOJIOHUH.

2. MeTozbl NOMyYeHHS YUCTBIX KYJIBTYP U3 OJHOH KIETKH.

3. CocoOsI onpeaeneH st YUCTOTHI BBIICIICHHBIX KYIIBTYP.

3AHSATHE 7. BposkeHue NeKTHHOBBIX BelleCTB

COJIEP’KAHUE

1. DHepreTuueckue MpoIEcChl B KJIETKaX MPOKapHOT.

2. BpoxeHne Kak YHEPreTUUeCKHH Iporecc.

3. BpoxeHne MeKTHHOBBIX BELIECTB.

3AJAHNA

1. IMMpocmotpets yamkwu [leTpu, 3acestHHBIE Ha IPOIUIOM 3aHATHH, CIETIATh BHIBOABI O MOTYYEHUN YUCTON
KYJIBTYPBI.

2. IIpuroTOBUTH CHOITMKH JIGHSTHON COJIOMBI, IPOKUIISITHTE UX B IpoOupkax 10-15 MuH., 3apa3uTh cBeXe
JIBHSHON COJIOMOHN M TIOCTaBUTh TEPMOCTAT.

MATEPUAJIBI U OBOPYJOBAHUE: npoOupku, HUTKH, HOXKHUIIBL, JIbHSIHASI COJIOMA, CTEpHIIbHAS BOJA,
BaTa, CIIUPTOBKA, CIIMYKH.

METOJUYECKHE YKA3AHUA

Pa3znuuaioT Tpu THIIA MEKTHHOBBIX BEUIECTB: MPOTONEKTHH, IIEKTUH U MIEKTHHOBAS KUCIIOTA.

IIpomecc pa3pylneHnss MEKTHHOBBIX BEIIECTB HAYMHAETCS C (EPMEHTATUBHOIO THAPONN3a, KOTOPBII
BBI3BIBAETCS OaKTEPUSIMH, TPHOAMH U aKTHHOMMIIETAMH.

[Mox neiicTBueM QepMeHTa POTONEKTHHA3BI MPOTOIIEKTUH THAPOIM3YeTCs JI0 MeKTHHa. Jlajgee NeKTHH Mo
JeHCTBUEM TEeKTHHMETHUIIICTEPas3bl pa3pyllaeTcss 10 TNMEKTHHOBOM KHCIOTBI W METHIOBOTO crupra. depMmeHT
MOJIMTaNaKTypOHUa3a Pa3pymiaeT MEeKTHHOBYIO KHCIOTY IO CBOOOJHBIX MOJIEKYJ TaJIaKTypOHOBOW KHCIIOTHI U
JpYrHX TIPORYKTOB: KCHIJIO3BI, apaOMHO3bBI, TajaKTO3bl, METHIOBOIO CIIMPTa W YKCYCHOM KHCIOTHL [lanee
o0pazyromrecs yriieBOIbl B aHa3POOHBIX YCIOBHAX COpPaXUBAIOTCS 110 THITY MacJISTHOKUCIoro Opoxxenus. Hanboiee
aKTUBHO OpO’KeHHE MEeKTWHOBBIX BEHIECTB OCYIIecTBILIIOT Oaktepuu poxa Clostridium. C. pectinovorum mepBsIM
HauMHACT MPOIECC pa3pyLIeHHUs MEeKTHHOBBIX BemiecTB. OH IMpPEACTaBIeH AOBOJBHO KPYITHBIMH MalOYKOBHIHBIMH
KJIETKaMH, OZINHOYHBIMH WJIN COETMHEHHBIMU B [IeTIOUKH. CIIOPHI paciosaraioTcs 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. CIIOpbl OBajbHBIC, (GOPMHUPYIOTCS B IEHTpe KiIeTkH. Kierku-
CIIOPOHOCIIBI KIOCTPHINAIBHOTO THIA. DTH MHUKPOOPTaHU3MBI HCIIOIB3YIOTCS B KAUeCTBE 3aKBACKU IS aKTHBAIIUHI
mporiecca aHa’pOoOHOW MOYKH MPSITANEHBIX PACTEHHI.

Jlis BBIENEeHUS NEeKTHHOPA3PYIIAIONINX OaKTepuid U3 cTebNel JIbHA TOTOBSAT CHONMKH JUTMHOW 5-7 ¢M U
CBSI3BIBAIOT WX MO KOHIAM HUTKOW. CHONMKH MOMENIAI0T B MPOOUPKH, 3aIMBalOT HA 2/3 00beMa BOJONPOBOIHOM
Boz0M ¥ KunATAT 10-15 MuHYT. 3aTeM BOJy CIMBAaIOT, BOBHYTPh CHONMKA BCTABISIOT KYCOUEK CBEKEH COJIOMBI JIbHA
1 HaJIMBAIOT B NPOOHMPKH CTEPHIbHYIO BOXy. [IpOOMPKH 3aKpBIBAIOT TUIOTHO CTEPMIIBHBIMHM BaTHBIMHU NPOOKaMH U
MOMENUIAIOT B TEPMOCTAT Ipu TeMuepaTtype +35°C. Pe3ynpTaTel IpOCMaTpUBAIOT Ha CIETYIOMEM 3aHATUH.

KOHTPOJIBHBIE BOITPOCHI

1. CriocoOblI ToTy4eHnst SHEPTUN MUKPOOPTaHM3MaMH.

2. OO1ast xapaKTepUCTHKA MTPOIIECCOB OPOKEHUSI.

3. Ilytu cOpakxuBaHus yrieBOIOB.

4, MacnsHOKHCIIOe OpOXKEHHE.



3AHSTHE 9. Hutpuduxanus

COJIEP’KAHUE

1. XemonmuToTpOHBIE MEKPOOPTAHU3MEI.

2. Hurpuduxanms.

3. Brienenne HUTPUPHUIUPYIOMIIX OAKTEPHA.

3AJAHNA

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

2. Pazmuts cpenpl B kKoJ0s1 cioem 1,0 — 1,5 M, 3aKpBITh BATHBIMH IPOOKaMHU M TIOMECTHTH B TEPMOCTAT
mpu Temriepatrype 106°C Ha 30 MuH.

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

4. TlpocMoTpeTh NIPOOHUPKH, MOCTaBJICHHBIC Ha MPEABIAYILEM 3aHITHH. [IpUroToBUTH mpenapat
«pa3laBlCHHAas Kalilsd» W3 OKUOKOCTH, OTKAaTOil M3 CHONMKA, NPOMHKPOCKONHPOBATH M  3apHCOBATh
MIEKTHHOPa3pyIIafonie OakTepuu.

MATEPUAIJIBI 1 OBOPYIOBAHUE: Habop coneif, Bechl, pa3HOBECHI, CKaIbIIeH, KoIob! 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 HUTpUUKALHH:

(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 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 TepPMOCTAaT 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 HaJM4YMe aMMHuaKa peakTiBoM Hecciepa m oOpa3oBaHue a30THUCTOM KHUCIIOTHI IO PEakiuy C
peakTHBOM IHMHK-HOA-Kpaxmasl. B koibe co cpemoil anms BTopod (a3l HUTPUDHUKAIMM TPOBEPSIOT HAIHMYHE
A30THCTOM KHCJIOTHI M 00pa30BaHUe a30THON KHCJIOTHI MO PEaKIMH ¢ AU(PESHUIAMHHOM.

KOHTPOJIbHBIE BOITPOCHI

1. O6mrast xapakTeprcTHKA IPYIIIBI XEMOJIUTOTPOPHBIX MUKPOOPTaHU3MOB.

2. OcoOEHHOCTH UX HEPreTHYECKOTO U KOHCTPYKTHBHOTO MeTaboImM3Ma.

3. Poxp xemommToTpo(hoB B IPUPOAE M UCTIONH30BAaHUN MX B HAPOIHOM XO3SIHCTBE.
4. Hurpuduuumpyromye 6akTepru 1 nporecc HUTpupuKanuyi. 3HaueHne B IPUPOJIE.

3AHSATHE 16. Onpeaenenue 4yBCTBUTEIbHOCTH MUKPOOPTaHU3MOB K AaHTHOMOTHKAM.

COAEPXAHUE

1. OmpeneneHue YyBCTBHTEIBHOCTH H3yYaeMBIX OakTepuii K aHTHOMOTHYECKHMM  BEIIECTBAM
AKTHHOMMIIETOB.

3AJAHUA

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

2. IIpuroToBUTH B CTEPHIIBHON BOJIE CYCIIEH3UH TPEX KYJIbTYp OaKTepHid:

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

3. o I mi kaxaoil 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
Yarky.

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, HOXHUIGI, ammapar Koxa, MIIA, crepunbHbie
qamku [leTpy, mpoOMpKM CO CTEPHIBHOW BOJOW, YAalIKW C TA30HOM AaKTHHOMUIIETOB, CTEPHIBbHBIC IHIICTKH,
CIHMPTOBKH, CIIUYKHU, OAKTEPUOIOTHIECKHIE NETIIN, OYMaKHbIE AUCKH, TPOITUTAHHBIC aHTHOMOTHKAMH.

METOJJUYECKHE YKA3AHUA

1. Onpenenenre aHTHOMOTUYECKON aKTUBHOCTH MHUKPOOPTaHHU3MOB.

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

METO/] IIEPIIEHAMKYJISAPHBIX IITPMXOB

Ha nmuratensHbIi arap B yamke [lecTpu BbICEBarOT IITPUXOM MIPOXYLEHT aHTHOMOTHKA. [locie Toro kak oH
BBIpacTeT ¥ 00pa3yeT aHTHOMOTHUK, NMEPIEHUKYISIPHO K €ro IUTPUXY IOJCEBAIOT ITPUXaMHU KYJIBTYPbl OakTepuii.
Jlis moceBa MCIHONB3YIOT TYCThle CYCIIEH3MM TECT-OpPraHM3MOB B CTE€pPUIbHON Boje. Yamiku BBIIEPIUBAIOT B
tepmoctare npu 28-30°C B TeueHue 2-8 CyTOK B 3aBHCHMOCTH OT CKOPOCTH pocTta Oakrepuidl. Eciam aHTHOMOTHK
OKa3bIBaeT JCHCTBHE HA MUKPOOPTAaHHU3M, TO €T0 POCT OyJeT HaOII0AAThCS BAAIN OT IITPUXA MPOAYIEHTA.

METO/] ATAPOBbBIX BJIOKOB

[IpexycMaTpuBaeT NCTIONB30BAHHUE PA3HBIX MUTATEIBHBIX CPEI A PA3BUTHS NMPOAYLIEHTAa aHTHOMOTHKA U
TeCT-OpraHu3MoB. [l BeIpaIMBaHUs aKTHHOMHIIETOB UCTIONB3YIOT CPey CIEXyIOIIero cocrasa. 1i1: rmoko3sa - 30,0;
KNO;3 - 5,5; MgSOs — 0,5; NaCl — 1,0; KoHPO4 — 0,4; ZnS0O4 - 0.002; FeSO4 - 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 aKTWHOMMUIIETOB M IIEPEHOCAT MX HA
noBepxHOcTh MIIA, 3acessHHOTO TecT-OpraHu3MaMu. ArapoBble OJIOUKH packila pIBalOT HA PABHOM PACCTOSIHUH OANH
OT Jpyroro MHUIEIMEM BBEPX M IUIOTHO NPIDKMMAIOT K arapoBOd IulacTWHKE. Yallky BbIICpKMBAIOT 1 9 mpu
KOMHATHOW TeMIeparype, a 3aTeM MOMEIIaloT B TEPMOCTaT Ha CYTKH U 0oJjiee B 3aBUCUMOCTU OT CKOPOCTH POCTa
Oakrepuii. Ecnu TecT-opraHu3M 4yBCTBUTEJBHBI K aHTHOMOTHKY, TO MOCIIE MHKYOAalul BOKPYT arapoBbIX OJIOYKOB
00pa3yroTCs 30HBI OTCYTCTBUS POCTA.

YyBCTBUTENBHOCTh MUKPOOPTaHU3MOB K aHTHOMOTHKAM MOXKHO OIIPEJIENIUTh C IMOMOLIbI0 OyMasKHBIX
JIMCKOB, IPOINMUTaHHBIX ONpPENEICHHBIMU aHTUOMOTHKAMHU. JIJI 3TOTO Ha MOBEPXHOCTH MUTATeNbHON cpensl (MITA),
3aCestHHOM TeCT-OpraHM3MaMH, pPacKiIabIBalOTCsl HA PABHOM PACCTOSIHUM JIPYT OT Jpyra OyMakHble JTUCKH. Yarrku
BBIACPKUBAIOT NPU KOMHATHOW TeMmieparype 1 4, a 3atem 24 u B Tepmocrtare npu 28-30°C. Ecnu uccnenyemsele
OaKkTepuH YyBCTBUTEIBHBI K JaHHBIM aHTHOHMOTHKAM, TO BOKPYT AMCKOB 0Opa3ylOTCsl 30HBI OTCYTCTBHS pocTa. Mx
HU3MEpPSIIOT MHUIAMETPOBOW JnHEHKoW. 3oHa Oomee 30 MM CBHUIETETBCTBYET O BBICOKOH UYYBCTBHTEIBHOCTH
MHKPOOpTraHu3Ma K aHTHOHOTHKY, a MeHee 12 M - o caboii.

KOHTPOJIBHBIE BOITPOCHI

1. B3anMoOTHOIIEHHSI MUKPOOPTaHU3MOB MEXKIY COOOH.

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

3. OO6ue cBoiicTBa aHTUOMOTHKOB U 00JIACTH UX IPUMEHEHHUSI.

4. B3auMOOTHOIIEHHS MHMKPOOPTaHM3MOB C JKUBOTHBIMH. HopmanbHas Mukpodiaopa YeJIoBeKa U
XKHUBOTHBIX.

5. B3aIMOOTHOIIIEHUS] MUKPOOPTaHH3MOB C PACTEHHAMHU.

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

COAEPXXAHUE

1. DKoorust MUKPOOPTaHU3MOB.

2. Vcnionp30BaHne MUKPOOPTaHU3MOB YEJIOBEKOM.

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. PactipocTpaHeHrne MEKpOOPTraHU3MOB B Onocdepe.
2. buoreoxnmuuaeckas JACATCIBHOCTD HUX.



3. Ucnonp3oBaHie MUKPOOPTaHU3MOB ISl [TOJY4EHHS MUIIEBBIX U KOPMOBBIX MPOYKTOB, 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 4acTh NpeAjaraeMblX 3aJaHuil Uil CaMOCTOATENbHOM paboThl HalelieHa Ha HW3y4YeHue
TEOpeTHYecKoro marepuaina. /it caMOCTOSATENIBHOTO M3YYEHHs CTYJECHTaM IIPEUIOKEH MaTepHal, KOTOPhIH He
paccMaTpuBaeTcs Ha JISKIMAX WM PacCMaTpUBAETCS JUIIb 0030PHO.

TpeboBaHMS K OTYETHOCTH:

- 3agaHusg HeOOXOIMMO BBITOJHUTE B TETPaH IS CAMOCTOSTENIBHBIX Pa0oT 1o miany: 1 . dopMynupoBka
Bompoca; 2. OtBet Ha Bompoc; 3. CIICOK MCIIONB30BAHHOMN JUTEPATYPHI C YKa3aHUEM CTpPaHHIIL.

- CTyzeHTbI IPEICTABIIAIOT BBIIOJHEHHBIC 33/IaHMS HE TIO3IHEe ITOCIEAHEeH HelelIH KaKI0T0 MOJIYIIS.

3anaHus 118 caMOCTOSITeIbHOI
Tembl: MopdoJsiorus u cucreMaTuka npoxkapuort. KyjibTuBHpoBaHHe U POCT MUKPOOPraHU3MOB.
IIpoxkapuoThl 1 OKpYy KaLIas cpeaa.
3ananue 1. JlaiiTe pa3sBepHyThIe OTBETHI HA CIEAYIOIINE BOTIPOCHI:
1. Kaxkossl npeaenst auddepeHnnanum y npokapuoT?
2. Yro Takoe nepeKHBaIoIINe CTAIUH U IOYEMY OHH NEPEKUBAIOT?
3. Urto Takoe ecTecTBEHHAs cUCTeMaThKa?
3ananue 2. JlaiiTe pa3BEpHYThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
4. Hwmeercs nu npsiMas CBA3b MEXIY YHCIOM MyTaluil 1 BpeMeHeM?
5. PaBHO3HAuYHBI T TOHATHS (PUIOTSHUN U BOJIIOIIH?
6. MOXHO JIM IOCTPOUTH BCEOOBEMITIOINYIO KIACCH(UKAIIMIO TTI0 OAHOMY IPU3HAKY?
3ananue 3. JlaiiTe pa3BEpHYThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
7. C xaKkuMH NpH3HAKaMH KOppPENupyeT puOOCOMaNIbHBIN anmapat?
8. Kakue opraHu3Mbl OTHOCATCS K IPOTECOOAKTEPUSIM?
9.  Moryrt 11 IpoTe00aKTEPHHN ITOITHOCTHIO 00ECIIEYUTh IECTPYKIIMOHHYIO BETBb YTJIEPOJHOTO IIUKIa?
3ananue 4. Jlaiite pa3BepHyThIE OTBETHI HA CIEAYIOLINE BOIIPOCHI:
10. Kak pacmpeznenstorcst xapakTepHsle pyHKIuH 1o ¢uoreHeTndeckomy apeBy? Hampumep, asotdukcanus,
TepMo IS, aBTOTpO(Hs, aHA3POOH03, THAPOreHOTpoduUs?
11. Tlouemy 1IaHOOAKTEPHUN COCTABHIIN OTENBHYIO BETBb,  HE PACIPEICIUIICh IO BETBSIM KaK Ipyrue
totoTpodsI?
12. Kax xopestipyeT MOpdoIIorHst ¢ XUMUYeCKOH QyHKIuel y OakTepuii?
3amanue 5. JlaiiTe pa3BepHYThIe OTBETHI Ha CIEAYIOUIUE BOIIPOCHI:
13. MoxHO Jiu paccMaTpuBaTh TeHOM OaKkTepuil Kak MO3aUKy CBOIMCTB WIIH e KaK psi/INOoCIeI0BaTeIbHBIX
nproOpeTeHN, H KakuM 00pa30M MOTJIH TaKHe paclpeeeHIs] BOSHUKHYTh?
14. TIpencrasmisiet a1 OnopasHooOpasue 6akTepuil ymopsaoueHHOE MHOXKECTBO HITH YK€ CUCTEMY?
3ananue 6. Jlaiite pa3BepHyThIE OTBETHI HA CIEAYIOLINE BOIIPOCHI:
1. B kakux ciydasx, ONHCHIBas OaKTepHaIbHYIO KYJIbTYPY, MOXKHO OTPaHUYHUTHCS aHAIN30M KIIETKH, a B
KaKuX — TOITyJISIHAN?
2. YTo MOKHO MPHUCYTCTBOBATH B Cpelie, YTOObI KyJIbTypa pocia?
3. Yo sBNsieTCs MEpBOCTETIEHHBIM JJIsl IOHUMaHHS AEATEIbHOCTH MUKPOOPTaHM3MOB B UX Cpejie 0OUTaHMs, a
YTO BTOPOCTEICHHBIM?

3agaHus 1J1s1 CAMOCTOSATEIBLHOMH PadoThI
Tembr: MeTa0ou3M npokapuor. I'eHeTHKa MUKPOOPraHu3MoB. Pojib MUKPOOPIraHHU3MOB B I100a1bHBIX
reOXMMHYEeCKHX HUKJIAX.
3ananue 7. JlaiiTe pa3BepHYyThbIE OTBETHI HA CIEAYIOIINE BOIPOCHL:
1. B uem oTnuume 3HepreTUKH GOTOTPOGHBIX U XEMOTPO(HBIX OPraHU3MOB?
2.  Moxer 11 XeMOTpO(HBIH OpraHu3M Pa3BUTHCS B 110JIE TEPMOANHAMUYECKOHN ycTOHYNBOCTH cyOCcTpara
peakuuu?
3. Kakne dororpodubie oprann3Mbl pa3BUBAIOTCS B T0JIE TEPMOJMHAMHYIECKON YCTOHYMBOCTH CyOCTpaTa
peakuuu?
4. Bo03MOXHO JM HCIOJIb30BaHNE KJIETKOW SHEPIHH HE CBSI3aHHOMN C TIEPEeHOCOM 3JIeKTpOHa (poToHa)?
3ananue 8. JlaiiTe pa3BepHYyThIE OTBETHI HA CIEAYIONINE BOIPOCHL:
5. KakoBa 3aBHCHMOCTb HEPreTHKH KJIETKH OT KOHLEHTPAIMH BEIecTBa B cpejie?
6. Kakue (akTopbl OrpaHUUNUBAIOT BO3MOXXHOCTh UCIIOJIb30BAHHSI OPraHU3MOM PEaKIUK B KAYECTBE
SHEeprojaromen?
7. Kak noanep>xuBaroTcs B KJIETKE YCIOBUS, 00eCIIEUNBAIOLINE €€ KHU3HEACATEIbHOCTh?
8. Tlouemy jis OakTepHii CIIOCOO TPAHCIIOPTA BEIIECTB B KIIETKY OKA3bIBACTCS KPUTUICCKUM ?



3amanue 9. JlaiiTe pa3BepHYThIC OTBETHI HA CIICAYIONINE BOIIPOCHI:
9. Kak cBsI3aHO CPOJICTBO KJIETKH K CyOCTpaTy ¢ TPAaHCIIOPTOM?
10. Bo3MokHO 7 HapyIICHHE [IEIOCTHOCTH MEMOpaHbI Y IPOKapHOTHOTO OpraHu3Ma?
11. Kaxme peaknuu CBSI3BIBAIOT IIUTO30JIb IUTOIUIA3MEI ¢ MeMOpaHHBIM ammaparom? C pubocomamu?
12. UYro HYXHO IUIs TOTO, YTOOBI YacTh peakuuii anabonm3Ma 1 KaTobonmn3Ma Obl1a o0rei?
3anmanue 10. [laiiTe pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOIIPOCHL:
13. B03MOHO JIH TIOSIBIICHHE a3pOOHOT0 0OMEeHa /10 mmosiBiieHust (poTocucremsr 11?7
14. B03MOXKHO JIY TTOSIBJICHUE AbIXATEIbHON LEIH IePeHOCca IEKTPOHOB JI0 MOosIBICHUS (hoTocuHTEe3a?
15. Tlouemy meraboanveckue MyTH ONPEeNIoT crenuduky oOMeHa GpU3NOIOTHIECKUX IPYIII
MHUKpPOOPTaHH3MOB?
3ananue 11. Jlaiite pa3BepHyTbIe OTBETHI Ha CIIEAYIOIIUE BOIIPOCHL:
16. Moryt nu oTAenbHBIE (PEPMEHTHI XapaKTepPH30BaTh IIyTH 0OMEHa OpraHu3Ma?
17. Kak 3aBucHUT cHHTe3 (hepMEHTa OT BHELIHUX YCIOBHI?
18. KaxoBo 3HaueHHe 3amacHbBIX BemecTB i potoTpodos? s xemorpodos?
3anmanue 12. [laiiTe pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOMPOCHL:
1. B03MOXXHO JIi IPEACTaBUTh BOZHUKHOBEHHE T€HOMa HOBBIX OaKTepuil B BUJIE OCIEIOBATEIBHBIX
MyTaImii?

2. Kakoe 3HaueHHE UMEIOT KOMOWHATOPHBIE IIPOLIECCH B TEHETUKE MUKPOOPTaHU3MOB?
3. KakoBo 3HaueHHE OTTOPKEHUS Ty>KEPOIHOH reHeTHIeCKOW MH(POPMAIIIH /ISl CYIIECTBOBaHMUS BUIOB?
4. Yro Takoe rerepooOHs B IPHIOKEHUH K MUKPOOHBIM cucteMam?
5. Kak pa3pemuts NpoTHBOpEUHe MEXAY COXPaHEHHEM CBOWCTB BH/Ia U UX U3MEHEHHUEM Ha yPOBHE
Gaxrepuii?
TpeOoBanus K peHTHHI-KOHTPOJIIO
Mopynu | Tembl | Bunst pabot | bannel
5 cemectp
I momyms 1. Mopdomorusi, ee 00BbEKTHI U METOABI JlabopaTopHsie pabOTHI 10
2. CTpyKTypHO-(h)yHKIIMOHATIbHAS OpPTaHN3aINs 3agaHus s CaMOCTOSTENLHOM 5
MPOKAapHOTHOH KiIeTkH. Mopdonorudaeckas paboTsI
I pepeHIIPOBKA y TPOKAPHOT Pedepar 5
3. PocT n KynbTHBHPOBaHHE MUKPOOPTaHU3MOB
4. MeTa60J‘I};/13M HpOrI)(apI/IOT poop Komnoxsuymer 10
Hroro:
5. 'eneTuxa mpokapuoT JlabopaTopHbie paboTHI 10
6. Pa3HooOpasue u cucremMaTuka 3amanus 11 CaMOCTOSATENLHOM 5
MHUKPOOPTIaHM3MOB paboTsl
1T Moy 7. DKOJIOTUS MUKPOOPTaHU3MOB Pede 5
par
8. [IpuknanHas MUKPOOHOIIOTHSE
KomnoxkBuymsl 10
Uroro: 60
OK3aMeH 40
Bcero: 100
9. Ceegenusi 00 00HOBJICHNH padoveli MPOrpaMMBbl JMCHUIIMHBI (HJIH MOXYJIS)
Ne OO0HoBJIEHHBIH pa3aen Onucanye BHECEHHBIX PexBU3UTHI JOKyMEHTA,
LI padoueii nporpaMMsbI HU3MeHeHMId yTBep/AMBIIEro
AVCHUTITHHBI H3MeHEeHHsI
1. [[lepedens mporpaMmMHOTO oOeciieueHus |B mepedeHb [Tporoxon 3acenanus Kadeapsl
MPOrpaMMHOI0 ootanmku Ne 8 oT 26.04.2024 v

oOecnieueHus 106aBIeH
MHOTO(pYHKIMOHAIBHBIN
pexakTop ONLYOFFICE
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