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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{co3naTh y CTyIeHTOB MPEACTaBICHUS O OHOJOTMIECKOM MHOT000pa3Hi MUKPOCKOITMUECKOTO MUPa KaK BEAYIIETO (hakTopa
YCTOWYMBOCTH KMBBIX CUCTEM U OHMOC(EpHI B LIETIOM

3agaum :

1) 0O3HAKOMIICHHE CTYICHTOB ¢ MOP(OIOTHISCKIM, PU3UOTOTUUSCKIM H IKOJOTHISCKUM MHOTO00pa3HeM MUKPOOPTaHU3MOB;

2) moydeHue NpeACTaBICHHA 0 MPoOIeMax CUCTEMATHKU U KiIacCU(UKAIIMU TIPOKAPHOT;

3) ysicHeHHe TEOPHH OHOXUMHUYECKOTO €ANHCTBA JKU3HU U UCKITIOYUTEIBHOTO Pa3HOOOPa3usl IHEPreTHYCSCKUX MPOIIECCOB, BO3HUKIIHX
Y IPOKapHOT B IPOLIECCE IBOIFOLIUH;

4) u3y4eHHe POJU Pa3HbIX IPYII MUKPOOPTAaHU3MOB B IMIPUPOJIC U JKH3HHU YETIOBEKA.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

uxkn (pazgen) OIT: B1.0

2.1| TpedoBanusl K NpeABApUTEIbHON NMOATOTOBKE 00y4al0LIerocs:

2.1.1|JIecoBenenue

2.1.2|ITouBoBeneHNE

2.1.3| Xumus

22| IncuunauHbl (MOAYJIM) U MPAKTUKH, IS KOTOPHIX OCBOEHHE TAHHOH JHCHUILINHBI (MOIYJ151) HE00X0AUMO KaK
npeauIecTByomiee:

2.2.1|{T"eneTuka 1 cenexuus

2.2.2|CoBpeMeHHbIE METO/IbI 3aLIUTHI PACTCHUI

2.2.3| duronaronorus

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

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

4. CTPYKTYPA U COJEPKAHHUE JUCIUAIIIMHBI (MOLY.JIST)

Kon HanmenoBaHnue pa3iesioB u TeM Bup 3a- | Cemectp /| Yacos | Mcrounuknu | Ilpumedanue
3aHATHSA HATUS Kypc
Pazgea 1. 1. MukpoduoJiorus, ee 00beKThI U
MEeTOAbI
1.1 Muxpobuosorus, ee 00beKTbl U METOABI Jlex 5 2
013233
1.2 IIpurorosneHne NpUKU3HEHHBIX NIPENAPATOB JIab 5 2
MHUKPOOPTaHU3MOB 019233
1.3 Mukpobuosnorus, e 00bEKTbI U METOJIbI Cp 5 8
213233

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

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

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

23 Okxkpacka Oakrepuii o ['pamy Jla6 5 2
5135233

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

Pazgean 3. 3. PocT u KyJbTUBHpPOBaHHE
MHMKPOOPraHU3MOB

3.1 Poct u kynpTHBHpOBaHHE MUKPOOPTaHU3MOB Jlex 5 2
213233

3.2 Tunel nutarenpHbIX cpel. Crepunusanus Jlab 5 2
MUTATEeNbHBIX cpela U nocynbl. [loceB Gakrepwmii Ha 213233
IUIOTHBIE IIUTATENIbHbBIE CPEIIBI




33 [Mony4eHue HaKOMUTENBHOMN KYJIBTYpbI KapTO(enbHOM Jla6 2
HaJ0YKU U a30TPUKCUPYIOIUX OaKTepuil 0102233
34 Beinenenue 4ucToil KyabTyphl KapTodebHOM nanouku JIa6 2
2193233
35 Poct u KynpTHBHpOBaHNE MUKPOOPTaHU3MOB Cp 2
2193233
Paznen 4. 4. MeTa00J1M3M NPOKAPHOT
4.1 Metaboau3M IPOKapUoOT Jlex 2
01052 33
4.2 Bposkenne meKTHHOBBIX BEIIECTB JIa6 2
2193233
43 Hurpuduxanus JIa6 2
2193233
4.4 Hemmono3zopaspymiatoniue 6akTepun Jla6 2
0105233
4.5 Metaboau3M IPOKapUOT Cp 10
213233
Pa3nen 5. 5. 'eHeTHKa npokapuoT
5.1 I'enetuka npoxapuot 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 DKOJIOTUS] MUKPOOPTaHHU3MOB Jlex 2
213233
7.2 Mukpodiiopa mouBsI JIa6 4
213233
7.3 Mukpoduiopa Boabl JIa6 4
013233
7.4 Mukpodiiopa Bo3ayxa Jla6 4
213233
7.5 Ornpenenenre 9yBCTBUTEIIEHOCTH MUKPOOPTaHU3MOB K J1a6 2
aHTHOMOTHKAM 219233
7.6 DKOJIOTHSI MEKPOOPTaHU3MOB Cp 10
2103233
Paznen 8. 8. [Ipukinagnass MUKPOOHOJIOTHS
8.1 IIpuknannas MUKPOOHOTIOTHS Jlex 3
213233
8.2 AHanu3 6akTepUaNbHBIX MIPENapaToB J1a6 2
2103233
8.3 IIpukinamgnas MUKPOOHOTIOTHS Cp 10
213233
Pazgen 9. Dk3amen
9.1 OK3aMeH 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. YYAEBHO-METOJAUYECKOE 1 TH®OPMAIIMOHHOE OBECIHHEYEHHWE JUCIHHUIIIMHBI (MOAYJIA)

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.

— (Briciuee oOpa3zoBanue: bakanaspuar). - ISBN 978-5-16-009743-5. - Tekcr : anekTpoHHslid. - URL:




https://znanium.com/catalog/product/1227524 (nmara obpamenus: 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 :
1I3natenscTBo FOpaiit, 2022. — 315 c. — (Bricmee o6pa3zosanue). — ISBN 978-5-534-03805-7. — TekcT : 31eKTpOHHBIH //
(O6pasoBatesnpHas mwiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489076 (nata 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 ¢. — (Beicuee o6paszoBanue). — ISBN 978-5-534-03806-4. — TekcT : 3MeKTPOHHBIH //
(O6pazoBaternpHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490704 (nata obpamenus: 20.06.2022).

TonoTHUTETbHAS

1. Kucnenko, B. H. Mukpo6uonorus : yaebnuk / B. H. Kucnenko, M. 111. AzaeB. — Mocksa : UHOPA-M, 2019. — 272 c. — (Bricmee
o6pasoBanue: bakanaBpuar). - ISBN 978-5-16-010250-4. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/1009634
(nata obpamenus: 20.06.2022).

2. CaxapoBa, O. B. O6uiast MukpoOHoorus u o0ras caHutapHasi MUKpoOromorus : yuedHoe mocobue / O. B. Caxaposa, T. I'. CaxapoBa. —
2-¢ u3n., ucnp. — Cankrt-IlerepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-3798-6. — Tekcr : aneKTpoHHBbI# // JIaHb : 371eKTPOHHO-
or6moreunas cucrema. — URL: https://e.lanbook.com/book/206942 (mata obparuenus: 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-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

31 |Caiir ®BYH HHWU Dnunemuonoruu Pocnotpednaazopa http://crie.ru

92 [Caiir [locTHayka http://postnauka.ru/themes/microbiology

33 |Caiir HULIDM um. H.®. '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 st Windows

6.3.1.4| Adobe Reader XI (11.0.13) - Russian

6.3.1.5|Google Chrome

6.3.1.6| WinDjView

6.3.1.7|Mozilla Firefox

6.3.2 CoBpemeHnnble npogdeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIIMOHHbIE CTPABOYHbIE CHCTEMBI

6.3.2.1)19bC «ZNANIUM.COM»

6.3.2.2|9BC «}OPAUT»

6.3.2.3|9BC «YHuBepcuterckas OubIMOTeKa OHIIAHH)

6.3.2.4/9BC IPRbooks

6.3.2.5|9BC «Jlanb»

6.3.2.6/9bC 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| AxTBHOE CITyIIaHHe

6.4.2| Texuonoruu Pa3sBUTHA KPUTUICCKOTO MBIIIJICHUA

6.4.3| JJuckyccroHHbIe TeXHONOruu (Gopym, CUMIO3UyM, 1e0aThl, aKBapUyMHast IUCKYCCHS, TaHENIbHAas UCKYCCUS, KPYTJIbIH

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE TUCHUIIJIMHBI (MOY JI)

Aynuropust O6opynoBanue

5-324 MHKPOCKOIIBI , TEPMOCTAT, HEHTPU(YTA, XOIOIMIBHUK «UHHAPY, JIEKTPOILUTUTKH, CTEPHIN3ATOP, BECH
TOPCHUOHHBIE, CBETHIILHUKY HACTOJIbHBIE, IKa() CYIIMIbHbIH, O0aHsI KOMOMHUPOBAHHAS, TIEPEHOCHOM MYyIbTUMEAUIHBIN
KOMIUIEKC, TIEpEHOCHOH HOYTOYK, yueOHas MeOenb

5-318 MYJIbTUMEINHHBIA KOMILUICKC, TEPEHOCHOH HOYTOYK, yueOHas MeOelh

8. METOANYECKHUE MATEPHAJIbI JJIS1 OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCIHTATIIUHBI

Cwm. ITPUJIOXEHHME 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. JIutoTpohHBIMH Ha3bIBAIOT

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

T') OPraHu3MBbl, U1 KOTOPBIX HCTOYHUKOM SHEPTHUH SBIISIOTCS OKUCINTEIbHO-BOCTAHOBHUTEIILHbIEC PEAKIUH.
2. ®oToTpohamu 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 3aBuCHMOCTH OT 0COOEHHOCTEI KOHCTPYKTHBHOTO METa00IM3Ma OpraHu3MBbl AETIAT 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 mo crnoco0y CyIiecTBOBaHHUS OTHOCUTCS OOJBIINHCTBO 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 onpeneneHne TEpMUHY «OpOsKEHUE)

7. BemecTBO MOXET OBITh TIOABEPTHYTO COPaKMBAHUIO MIPU YCIOBUH, YTO OHO

a) UMeeT HelTpaJbHOe WM OCHOBHOE 3HaueHue pH;

0) cOepKUT HETOJHOCTBIO OKHUCIICHHBIE HJIM BOCCTAHOBJICHHBIE YIIIEPOHbIC aTOMBI;
B) COACPXKUT caxapa,

T') IMeeT OoraTble SJHeprueil XUMUUECKHE CBS3H.

8. bpoxkeHue CYUTAIOT NPUMHTUBHBIM SHEPIrETHYECKUM IPOLIECCOM, TIOCKOIBKY

a) KOHEYHBIE TPOIYKTHI COJCPIKaT 3HAUYUTEIBHYIO YaCTh 3HEPTHH, 3aKIIOUCHHON B HCXOJHOM CyOCTpaTe;
0) maeT MaibIil BRIXOJ YHEPTUH;

B) IaBHO BO3HHUKIIO;

T') IIUPOKO PACIPOCTPAaHEHO B MIPHPOJIE.

9. Kakum o6pa3om pemraercst mpobiiemMa akIenTopa 3JIeKTPOHOB MpH OposkeHun?

10. OxapakTepu3yiiTe 10 CIeIyIOIei cXeMe IPOIMMOHOBOKHCIOE OpOKEeHUE

- ICXOHBIN cyOcTpat(bl)

- IIOCIIEAOBATEIILHOCTh ONOXMMHUECKHUX PEaKIIUH

- YCIIOBHSI TPOTEKAHMS MPOIIECCa, BAPHAHTHI PA3BUTHUS MPOLiecca IPHU U3MEHEHUH YCIIOBUH
- CyMMapHbI YHEPreTHUECKHH BBIXO]T

- MUKPOOPTaHU3MBI, BEI3BIBAIOIINE NaHHBIN MPOLECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OPOXKEHUS

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

- IIOCJIE0BATEIILHOCTD OMOXMMHUECKHUX PEaKIUi

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

- MUKPOOPTaHN3MBI, BBI3BIBAIOIINE JaHHBIH IPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OpPOXKEHUS

12. OxapakTepu3yiTe 10 CIeAYIOIei cXeMe CIIMPTOBOE OpOKeHME

- HCXOJHBIH cyOcTpat(bl)

- IIOCJIEA0BATEIILHOCTD OMOXMMHUECKUX PEaKIUi

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




- MHKPOOPTaHU3MbI, BBI3BIBAIOIINE TAHHBIN MPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOTO OPOKEHNSA

13. OxapakTepu3yHTe 10 CIeIyromeii cxeMe MacITHOKHACIIOE OposKeHHe

- 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) otHOcaTes cnenyromue poasl? JlaliTe XapakTepuCTUKY 3TOH IpyIe:
Bapmuanr 1(1) Methanobacterium, Methanosarcina, Methanococcus, Methanospirillum
Bapuanr 2(1) Halobacterium, Halococcus, Haloferax, Natronococcus

Bapmanr 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 TepMO(UIbHBIE apXeOaKTepuH

Bapuanr 4(2) TepmoduisHbie Cyiib(haTBOCCTAHABIMBAIOIINE apXeOaKTEpUU

Bapuanrt 5(2) AspoOHbIe XeMOTUTOTPOPHI

Bapmuanr 6(2) Cynbdugoresst

Bapuanr 7(2) Anokcurennsie poToTpodHbIE OaKTepUH

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.

KoHuenTpauusa noHOB BOAOpOA.

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. 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 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 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) XJIOpouILI a;

6) xsopo¢uiut b;

B) GaKkTepHOXJIOPOGHILI a;

r) 6akTeproxsopoduiut 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 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. CriekTp norjomeHus y OTOCHHTETUUECKHUX ITPOKAPHOT 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) 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™MeThTE BEepHBIC XapaKTEPUCTUKHU JIJIsI TPYIIITEI TeTHO0aKTePHid
a) CTpOTHe aHA3POOHI;
0) cozepIKaT TONBKO 0AKTEPUOXIOPOPIILT g;
B) aHOKCHTCHHBIN (DOTOCHHTES;
T') TPaMIIOJIOKUTENNbHAs! KJIETOYHAs! CTCHKA;
1) GOTOINTOABTOTPO(BI;
€) CIIOCOOHBI K a30T(hUKCAIINH.
12. OT™MeThTE BEepHBIE XapaKTePUCTUKHU JJIS IMAaHOOAKTEePHid
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(HUKCAIIHH.
13. OT™MeTbTE BEpHBIE XapaKTEPHCTHKH JJIs TPOXJIOPO(YUTOB
a) aHOKCHUT'€HHBII (POTOCHHTES;
0) oTcyrcTBHE XJI0poduiuia b;
B) OJHOKJIETOYHEBIE,;
T') TPaMIIOJIOKUTENbHAsI KJIETOYHAs! CTCHKA;
1) MEKPOa3pOQHIIHI;
€) cIocOoOHBI K a30T(HUKCAITHH.
14. OT™MeTbTe BEpHbIE XapaKTEePUCTUKH JJIs TyPITYPHBIX OaKTepHid




a) TPaMOTpHIATENIbHASL KIETOYHAs CTCHKA,;

0) OMHOKJICTOYHBIE;

B) MOTYT Pa3MHOXAaThCSI TOYKOBAHNEM;

T') aHOKCUTCHHBIN ()OTOCHHTE3

1) obnHraTHEIEe (POTOIUTOABTOTPOQEL;

) a’poOEr;

) CIOCOOHBI K a30T(UKCAIIHH.

15. OCHOBHBIM MEXaHN3MOM aBTOTPO(GHON (PHUKCAIMN YTIACKHUCIOTHI y IPOKAPHOT ABIISIFOTCS
a) He3aMKHYTHIH aneTun-KoA myTs;

0) BoccranoButenbHbIN LTK (unkn ApHOHA);

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

r) uuki KanbpBuHa, HO IPH YCJIOBHH, YTO YIVIEKUCIOTAa — €AMHCTBEHHBIH HCTOYHUK YIIIepo/a.
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 rpymre 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) LIMaHOOaKTepuil U nMpoxiopodur;

T') MypIYPHBIX U IMaHOOAKTEPH.

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

0) HELMKJIYECKOTO MIEKTPOHHOTO TPAHCIIOPTA;

B) U IMKJINYECKOTO, ¥ HELUKINYECKOTO 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 OPTaHUYECKHE BEIIECTBA;

B) OpraHMYeCKUe COCANHEHNS;

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;

T') TeJIM00aKTepUi U TPOXIOPO(GHUTOB.

22. Y npoKapHoT B KOHCTPYKTHBHOM MeTa0O0JIM3Me YIJICKHCIIOTa BBIOJIHSET CIIEIYIOINEe OCHOBHBIE
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 (Hectenupuaeckas), cnenupuieckas, abopTHBHAS.
17. Tenerndeckast HI3MEHINBOCTH OaKTepHil.

17.1. Myrtauuu.

17.2. OcHoBHBIC MeXaHN3MBI Koppekiuu aedekros 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
ucciaeq0BaHus (B T.4. )KypHaJIbHBIE ITyOIMKAIMH TIOCTIESIHHX 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 U3JI0KeHHS (B T.4U.
opdorpaduieckolt, MyHKTYallMOHHOH, CTUIINCTHIECKON KYIbTYpBI),
BJIa[ICHIE TEPMUHOJIOTHCH; B) COOIFOZICHHE TPEOOBaHUN K 00BEMY
pedepara.

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

o0o3HaueHa pobsieMa 1 000CHOBaHA €€ aKTyallbHOCTh, CACIaH KPaTKUi
aHaJIM3 Pa3IMYHBIX TOYEK 3PEHHUS Ha paccMaTpuBacMyro npoliemMy u
JIOTUYHO U3JI0’KeHA COOCTBEHHAs TTO3ULIKS, CHOPMYIHUPOBAHBI BEIBOJIBI,
TeMa PacKphITa MOJHOCTHIO, BBIIEPKaH 00bEM, COOIIOIEHBI TPeOOBaHUS
K BHELIHEMY O(OPMIICHHIO, IaHbI TPABUIIbHBIE OTBETHI Ha
JIOTIOJTHUTEJIbHBIE BOIPOCHI.

«X0po110» — OCHOBHBIE TpeOOBaHMUs K pedepary U ero 3auure
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 JaHbI HETIOJIHbBIE OTBETHI.

«Y IOBJIETBOPUTENHHO» — UMEIOTCSI CYIIECTBEHHBIE OTCTYIICHHUS OT
TpeboBaHuii k pedepupoBanmio. B uacTHOCTH: Tema OCBelleHa JIUIIb
9aCTUYHO; JOITyIIeHbI (pakTHIecKne OMMOKY B COAEp KaHUH pedepaTa
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. YHHYTOXXEHHE OTPEICICHHBIX TPYIII ATOT€HHBIX MUKPOOPTAaHU3MOB B OKPY’KaIOIIEeH cpeie:
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 MEpOIPHSTHIH, TPEAYNPEKIAIOINX BHECEHHE MUKPOOPTaHN3MOB U3 OKPY’KafOLIEH CPEbI
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 cTepuin3anuu (BEpHO BCE, K P O M €):

a) KUTSYCHHE

0) aBTOKJIaBHPOBaHHUE

B) MMPOKAJTMBAHUE

r) GuIbTpoBaHue Yepe3 OaKTepHUANEHBINA (PHIBTP

Il) HOHU3HPYIOIIee 00TydeHIe

5. BemectBa, HcIonb3yeMble AJIs1 aHTHCENITHKY (BEPHO BCe, KpOMe):
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 cpespl

B) OJTHOPA30BBIC MITIPHUIIBI

T) ePEeBA30YHBIA MaTepHal

1) pE3MHOBBIE MEPUATKU

8. HazHaueHue MUTaTeNbHBIX Cpell B MUKPOOHOJIIOTHIECKOM MTPaKkTUKe (BEPHO BCE, KpOME):
a) KyJIbTUBHPOBAaHIE MHUKPOOPTaHU3MOB

0) onpeneseHre IMMYHOTPaMMBI




B) M3Y4CHHE OMOXMMHUYIECKUX CBOHCTB MUKPOOPTaHU3MOB

') COXpaHEHHE MYy3eHHBIX KYJIbTYpP MUKPOOPTaHH3MOB

JT) OTIPE/ICIICHUE YYBCTBUTCILHOCTH KYJIBTYP K aHTHOMOTHKAM

9. [MutaTtenbHbIC CPEABI VTS KYIbTUBUPOBAHKS MUKPOOPTaHIU3MOB BBIOUPAIOT 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 BBIICICHHE ONPEIEICHHBIX BUIOBMHUKPOOPTaHH3MOB:
a) muddepeHnnaTbHO-TUATHOCTHYCCKUE

0) IJIOTHBIC

B) DJICKTHBHBIC

T) KUJKUE

) 00IIeIOCTYITHBIE

3amaHus A1 CaMOCTOSITEIbHOM paboThI:

3amanue 1. Jlaiite pa3BepHyThIe OTBETHI HA CIIEAYIOIINE BOIIPOCHL:

Kakoss! npeziensl quddepeHnuayum y npokapuoT?

UYro Takoe NmepeXKUBAIOIINE CTAIUN U IOYEMY OHH MEPEeKUBAIOT?

Uro Takoe ecTeCTBEHHAsI CHCTEMAaTHKa?

3amanwue 2. Jlaiite pa3BepHyTHIE OTBETHI HA CIEAYIOIINE BOTIPOCHI:

Wmeercst u mpsiMasi CBSI3b MEX/Ly YHCIIOM MYTAlUii 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 KaKuMH NpU3HAKAMH KOPPEJIUPYeT puOOCOMaIbHBIN 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 GyHKITHH IO QHIIOTeHeTHIecKoMY apeBy? Hampumep,
azoTduKkcanus, TepMOPUIHS, aBTOTPOPHS, aHADPOOHO03, TUAPOTEHOTPO DS ?

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

Tema packpsiTa ¢ OOPO Ha COOTBETCTBYIOIINE MOHATHS 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 HCKa)KEHHUIO CMBICIIa — XOPOILIO
TepMHHONIOrMUECKUH annapaT HEMOCPEICTBEHHO HE CBSI3aH 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 pa3BepHYTHIE OTBETHI Ha CIIEAYIOMIHE BOIIPOCHL:
MoHO 11 paccMaTpuBaTh TeHOM OaKTepHii Kak MO3auKy CBOWCTB WIIH e KaK psijl
MOCJIE/I0BATENBHBIX IPHOOPETCHUH, 1 KAKUM 00pa30M MOTJIM TaKue pactpesieieHuss BOSHUKHYTh?
[Ipencrasnsier i 6ropazHOOOpasue GaKTEpHUid YIOPSIOYEHHOE MHOYKECTBO HIIH e CHUCTEMY?
3ananue 6. [laiite pa3BepHyTHIE OTBETHI HA CIIETYIOLINE 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 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 MPUTOTOBIECHHBIE ITPENapaThl, MOJIB3yIch 00bekTHBOM MI-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 cienanbl He COBCEM BEPHO, PUCYHKU HETOYHBIE, Tabnuna
3aII0JIHEHA HE COBCEM BEPHO — XOPOLIO

IIpu npuUroTOBICHNH NpENapaToB JOMYIIEHBI OIIMOKH, PUCYHKH
CAeTaHbl ¢ OINOKaMU, IIPH 3aMIOJTHEHUH TaOJUIIBI TOMYIIEHbI 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:

Sk W=

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 (MUKPOadpO(UIIbHBIE) 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 IPaMIIONIOKUTENbHBIX U TPAMOTPHULIATENBHBIX OakTepuld, ee Gpynkuunu. Cdeporuiactsl, IpoToniacTsl, L-popmbl
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.

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

OO0mas xapakrepucTrka Merabosan3Ma npokapuot. GepMeHThl OakTepuil.

Du3HoIOrHs MPOKAPUOT: KOHCTPYKTUBHBIM OOMEH.

Du3HoIOrKs NPOKAPUOT: OCOOCHHOCTH SHEPTETHIECKOT0 0OMEeHa OaKTepHi.

Du3HNO0NIOTHS POKAPUOT: MEXAHU3MBI CAMOPETYJIISIIHH.

Pocr 1 pazmHOXeHHE OaKTepuii.

OCHOBHBIE TUIIBI TUTATEIBHBIX CPEl, UCTIOIb3YEMbIX JUIS KyJIbTHBUPOBAHHUS MUKPOOPTaHU3MOB.

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.

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

®n3n0I0TNYECcK aKTUBHBIE BELIECTBA, MIPOAYLIHPYEMbIE OaKTEPHUSIMU.

[MarorenHocTh 6akTepuii. DaKTOPHI MATOrCHHOCTH.

CyoctpaTtHoe pochopunupoBanue. O0Ias XapaKTEPUCTHKA MPOLECCOB OpoxeHus. [yt cOpakuBaHus YIIICBOJIOB.

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

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

[IpornmoHoBOKHCIOE OPOKEHHE, XapaKTEPUCTHKAa MUKPOOPTaHU3MOB, BBI3BIBAIOINX JIAaHHBIN IIPOIIECC.

MacnsHOKHCIOE OposkeHHe. XapaKTepUCTHKA MUKPOOPTaHU3MOB, €T0 BBI3BIBAIOIINX.

AJbTEepHATHBHEIC yTH COPaKUBAHUA YTIICBOIOB.

Tumne! )xu3HU, OCHOBaHHBEIE Ha PoTodhocdopminpoBanuu. [TurMeHTHI POTOCHHTE3UPYIONINX MPOKAPHOT. CTPYKTypHAst OpraHu3ausd GOTOCHHTETHUECKOTO amnapara
MIPOKAPHOT.

[ytu ucronp3oBarns CO, GOTOCHHTEINPYIOMUMHU IPOKAPHOTAMH.

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

3eneHple OaKTepHH.

uanobaxrepuu.

lanoGaxrepun.

MonexyspHBIH KUCIOPO.I KaK (paKTOp SBOIIOIIH MPoKaproT. Tokcuaeckue 3¢ (EeKTH ero MPOU3BOIHBIX H MEXaHU3MBI 3aIIATH IPOKAPHUOTHBIX KIIETOK.

Tumnel )KU3HU, OCHOBaHHBIC HA OKUCIUTEIFHOM (ochoprinpoBaHiH. MeXaHN3M OKHCIICHHS OPTaHMYECKUX COSAMHEHUH B mporecce a3pooHoro apixanus. LITK u
TIIMOKCHIATHBINA UK. OCOOCHHOCTH JBIXaTENBHBIX METeH MPOKapHOT.

CynedaTHOE IpIXaHne. XapaKTepUCTHKa OaKTeprii, BEI3BIBAIONINX TAHHEIH MTPOIece, UX POIb B IIPUPOIE.

HutpatHoe nprxanne u geanTpudukanis. MUKpOOpraHH3MbI, BOCCTaHABINBAIONINE HUTPATHI.

Kap6oHnartHoe npixanue. MetaHooOpa3yroliye GakTepuu.

Hcnonb3oBaHre MUKPOOPraHU3MaMy COETMHEHUI CEPhI U JKelle3a B KauecTBe JIOHOpa deKTpoHa. CepHbIe U jKelle300aKTepuH.

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

OxwucIieHHe MOJICKY/ISIPHOTO Boopoaa. O0Ias XxapakTepUCTHKA BOAOPOAHBIX OakTepuii. KapOokcH100aKTepru 1 UCIIOIb30BaHHE B KAYECTBE TIOHOPA 3JICKTPOHOB OKUCH
yriepoaa.

PaznojxeHne MUKpOOpraHu3MaMy a30TOCOAEPKALINX OPTaHUYECKUX COeIMHEHUH.

XapaxTep 3aBUCHMOCTH POCTa MUKPOOPTaHU3MOB OT a0MOTHYECKHX (DaKTOPOB.

TunoBbie KOHTPOJIbHbIE 32JaHUA M CIIOCO0 MPOBeAeHUS IIPOMEKYTOYHOM

IInanupyemblii 06pa3oBaTe/bLHBIH aTTeCTAINH Kputepuu oueHnBaHus 4 MKaJa

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

(2-3 npumepa 3adanuii)

OIIK 1.3: Ucnonb3yer 0a3oBble 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 00pa3oBaHMEM MAaKeTOB (TIOKOB) U3 8 1 OOJIBIIEro Yncia

6) JACJICHUC KJICTOK IMMPOUCXOAUT B ABYX B3aMMHO ICPICHAUKYJIAPHBIX




TUIOCKOCTSIX C 00pa3oBaHUEM TETPas

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

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

2. TonmpKo y OaKTepHid, SBISIONIINXCS HOCUTEISIMA F-Tma3Mu, oOHapy 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 uuTomnna3me 0akTepHaIbHON KIETKH OTCYTCTBYIOT

a) pubOCOMBI, SHAOIIa3MAaTHIECKNI PETHKYITYM

0) MTM30COMBI, KapOOKCHCOMBI

B) MEKPOTPYOOUKH, IBIKCHHEC

T') ABM)KEHHE, SHJIOTIA3MaTHIECKUI PETHKYITyM

4. BriroueHHAIME OaKTepHaIbHOM KIIETKH MPUHSTO Ha3bIBATh

a) 3aIacHbIe MUTATEIbHBIE BEIIECTBA, XJIOPOCOMBI, KAPOOKCHCOMBI

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

B) XJIOPOCOMBI, Ta30BBIE BAKYOJIH, IIHAHO(DHUIIMHOBEIE 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, AKUHETHI

T') BHAOCIIOPHI, aKUHETHI, LIUCTHI, TETEPOLUCTHI

6. Koprekc criopbl COCTOUT U3

a) MeNTHAOTTMKAHA C MaJIBIM KOJMYECTBOM HOMEPEYHBIX CIIUBOK

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-alleTUATTIOKO3aMUH




0) TMaMUHONMMENTNHOBAS K-Ta, D-aMUHOKHCIOTHI

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

r) N-aneTHiriIroKo3aMyH, 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(HPHI TIIHNIEPHUHA U )KUPHBIX KUCIIOT

0) mpHUCYTCTBYIOT 3(hUPBI TIIMIEPHUHA U KHUPHBIX KHCIIOT

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

[aiiTe oTBETHI HA BONPOCHI: Tema packpsiTa ¢ Oopoi Ha

1. B xakux cirydasx, ONMChIBast 0aKTepUaAIbHYIO KYJIbTYPY, MO)KHO COOTBETCTBYIOIINE MMOHATHSA ¥ TEOPETHUECKHE
OTPaHWYNTHCS AaHAIN30M KIIETKH, & B KaKUX — MOy ? MOJIOKEHHMS, (PaKTHI ¥ IPUMEPHI B TIOJTHOM

2. Yto nOmKHO MPUCYTCTBOBATH B Cpelle, YTOOBI KYIbTypa pocia? 00BeMe 000CHOBBIBAIOT BEIBOIBI — 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 (haKTHIecKas 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 YKA3AHUSA K BBIIIOJIHEHUIO JIABOPATOPHBIX PABOT

OcBoenue Kypca « MUKpOOHOJIOTHSI» ITPEyCMaTPUBAET BHINIOJHEHUE J1a00PATOPHBIX PadoOT.

Ha ;aGopaTopHbIX 3aHATHSAX CTYJCHTBl 3HAaKOMATCA C  HEKOTOPBIMH  MOP(OIOTHYECKIMH,
(PU3NOTOTHYECKIMH U KYJIBTYPabHBIMH OCOOCHHOCTSMH MHUKPOOPTaHIM3MOB. OCHOBHBIE 3aJadd J1a0OPaTOPHOTO
MIPaKTHKyMa:

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

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

- OCBOWUTb METOJHMKH IPWXM3HEHHOTO HAOMIoNeHus, (UKCally, OINUCAaHUS W KyJIbTHBUPOBAHUS
MHUKpPOOPTaHU3MOB;

- OBJIQJIETh METOJJaMU CBETOBOW MMMEPCHOHHONW MUKPOCKOIIHH.

BeinonHenue 1abopaTopHBIX padoT sABIISETCS 00513aTEIBHBIM.

PesynbraThl HcciieoBaHusl 00s3aTENIBHO 3alUCHIBAIOTCS B TETpaib Ul JIa0OpaTOPHBIX PabOT, KOTopas
SIBISIETCSI IOKYMEHTOM, ITO3BOJISTIOIMM KOHTPOJINPOBATH NPABUIBHOCTH ITOJyICHHBIX JAHHBIX. 3aIICh HEOOXOINMO
BECTH aKKYPaTHO, YETKO B CIEAYIOIEM HMOPSIKE:

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

2. OOBEKT UCCIETOBAHN.

3. YcioBus MpoBEEHUS OTIBITA.

4. OCHOBHOW IIPHUHIHII HCIIOIb3YEMOTO METO/Ia aHAJIH3A.

5. [lony4eHHble pe3ynbTaThl.

Kaxnas naboparopHas paboTa JI0JKHA 3aKaHUYMBATHCSI COOCTBEHHBIMU HAOJIIOJJCHUSIMH M BHIBOJIAMH,
3alMCaHHBIMU B TETPAIH.

3AHSATHE 1. IIpuroroBijieHHe NPUKU3HEHHBIX NPeNapaToB MUKPOOPraHN3MOB

COAEPXAHUE

1. ITpaBuna paGoTH! NP BHIIOJTHEHUH MUKPOOHOJIOTHYECKOTO IPAKTUKYMa.

2. [IpuroToBIeHKE NPENAPATOB )KUBBIX MUKPOOPTaHU3MOB.

3. MHUKpOCKOIIUS B CBETJIOM IIOJIE.

3AJJAHUA

1. IIpuroroButh mpemapathl "pa3maBieHHas Kamii"' M "BHcsuas Kamid' U3 KalyCTHOTO M OTYPEYHOTO
paccoJioB, HacTOs YaifHOTo Tpuda, MICHOTO HACTOS, 3yOHOTO HaNETA.

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

MATEPUAIJIBI 1 OBOPYIOBAHMUE: xanmycTHBIN U OT'ypedHbIH paccoll, HACTOH 4aifHOTo rpuba, MACHOH
HACTOH y MUKPOCKOI ¥ OCBETHUTEIb, PEIMETHBIE M TIOKPOBHBIE CTEKIIA, CTEKJIA C YIITyOJIeHHEM, OaKTepHOIOTHIeCcKas
MeTJIsI, KarelbHHUIA C BOAOH, pUIbTpoBajbHAs Oymara, MapiieBble caj(eTku, NUIeTKa Ta3Hasi, Ba3esIuH, CIUPTOBKA,
CIMYKH, 1e3NH(DUIMpPYIOMmuil pacTBop.

METOAUYECKUE YKA3AHUA

L. [IpaBuia paGoOTHI IPH BRIIOTHEHUH MUKPOOHNOIOTHIECKOT0 IPAKTHKYMa

Mukpobuonorndeckas 1aboparopus 000pynoBaHa Ja0OpPaTOPHEIMU CTOJAMH, KOTOPBIE UMEIOT TOABOJKY
UIEKTPOIHEPTHH K KaXKJOMY pabodeMy MecCTy. 3a KaXIbIM CTYJEHTOM B JIADOpaTOPHH 3aKPEIUISeTCs] TIOCTOSTHHOE
pabouee mecto. Ha pabouem mecte He moypkHO ObITH HMYero jumiHero. Ha HéM ycranaBimBaercst 000pynoBaHue,
KoTOpoe TpebyeTcs TOYTH Ha KaKIOM 3aHATHH. OTO MHKPOCKOI, OCBeTHTENb, HaboOp Kpacurenei,
0aKTepUOIOTHYECKHE TIETIIM U UIJIBI, IIIATENH, TUIETKH IPalyupOBaHHbIC U INa3Hble, MPEJAMETHBIE 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,
KYpHUTh U TIHTb.

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, XalaT HeoOX0AMMO HEMEIJICHHO MPom3BecTH Ae3nH(peknnio. Ha Bcex mpobupkax u
gamkax 00s3aTeNbHO MUIIEeTCS Ha3BaHNE MUKPOOPTaHU3Ma, JaTa ero MmoceBa, GaMuiIHs CTyAeHTa, 1 HOMEpP TPYIIIIbL.
Iocyny ¢ KynmbTypaMu MHKPOOPTaHU3MOB, ITOJUIEKANTIMH BBHIOPACHIBAHUIO, CIIEAYEeT NMPOKUIISATHTD WIH 3aJUTh Ha
CYTKH JIe3UH(HUIIMPYIOMINM PAaCTBOPOM, TIOCIIE YeTO MUKPOOPIaHU3MbI BHIOPACKIBAIOT U 1TOCy 1y MotoT. HeakkypatHoe
oOparieHue ¢ KyJabTypaMd MUKPOOPTaHW3MOB PUBOAUT K BOSHUKHOBEHHIO OAKTEpUAIbHOTO a3pPO30JIsl.

[Tocne okoH4YaHws 3aHATHS pabouee MECTO JE3MHPHUIUPYETCS PacTBOpaMH JIM30J1a, XjJopamuHa uian 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
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, BEIpameHHyI0 Ha IDIOTHOH MUTATEFHON Cpee, IEPEHOCT B KAaIIio BOJABI OAKTEPHOIOTHIECKOI IMeTIIeH,
a KyJbTYypYy, BBIPAIIEHHYIO B JKUAKOU Cpelie - CTEpUIbHOM NMUIETKOUW. B 3TOM ciydae Kamio BOJbl Ha MPEAMETHOE
CTEKJIO MO>KHO HE HAHOCHTb.

Karust gomkHa ObITH HEeOOJBLION, YTOOBI XMIKOCTH HE BBICTYIAJa 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 Karljied BHU3 U IIOMELIAIOT €0 Ha MPEAMETHOE CTEKIIO C YTITyOIeHHeM
B nenrtpe. Kamist nomkka cBOOOIHO BUCETh, HE Kacasch KpaeB M JHa yrinyOnenus. Kpas jqyHKH mpeaBapUTEbHO
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 00BEKTA, TYYIIHH crIoco0 OCBELIEHHsI OCHOBaH Ha cucteme Kénepa.

YCTaHOBKY CBETa BBIIIOJIHSIOT B CICAYIOIIEH MOCIEAOBATEIEHOCTH:

1. YcraHaBnMBaIOT MHMKPOCKOI M OCBETHTENb Ha KpecTOBUHY. Ha mnpeaMeTHbI CTOIMK NOMELIAoT
npenapar. YcTaHaBiuBaOT 00bekTHB 8X. IlogHmmaroT KoHAEHCOp BBEpX A0 ymopa. OTKPHIBAIOT IOTHOCTHIO
mradparmMy KoHAeHcopa. OTonBuraror MaTtoBoe crekno. CTaBsT IUIOCKOE, 3epKajo. 3akpbIBAlOT guadparmy
OCBETHTEIIS,, OCTABHUB TOJIEKO HEOOIBIIIOE OTBEPCTHE.

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

3. 3aKkpBIBaIOT 3€pKaji0 MHUKPOCKOIA KPYXKKOM Oenoil Oymaru u ()OKyCHPYIOT Ha HEro M300pakeHne BUTKa
HMTKH JIAMIIBI OCBETHTENSA. DTO JOCTUTACTCA MCPCABUIKCHUCM IMaTpOHA JIaMIIbl OCBETUTECIIA.

4. I'nsinst B OKyJIsIp M ClieTKa Bpalliasi 3epKajo, JIOBSAT B MOJe 3peHHs n3o0paxeHHe Kpaé nuadparmel
OCBETHUTCIIA, KOTOPOC UMCET BHUJ CBETJIOTO IIATHA C HCUCTKUMU KpassMU. Ecau oHO 3aHuMMaeT SHAYUTCIIbHYIO YaCTb
TIOJISL 3pEHUSI, €TO YMEHBIIAIOT, OIyCTHB O0BEKTHB MM CY3UB OTBEPCTHE Ana(parMbl OCBETUTEIS, TSI IPU 3TOM B
oKysap. II9THO IepeBOAT B IEHTP OIS 3PEHHUS] OCTOPOKHBIM IIOBOPOTOM 3€pKaja.

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

6. Crerka omyckasi KOHJICHCOpP, (POKYCHPYIOT B IUIOCKOCTH Ipenapara nzo0OpaxeHne Kpaés auadparMsl
OCBETHUTEIS, T.€. OJIY4aroT H300paKeHHE CBETIIOr0 MATHA C YETKO OYePUECHHBIMH KPasMU.

7. Cnerka moBopadnBasi KOPIIyC OCBETUTEIS HY>KHO JOOUTHCS paBHOMEPHOTO OCBEIIECHHS CBETJIOTO IATHA.

8. OTkphIBatOT MUadparMy OCBETHTEIIS TaK, YTOOBI CBETIIOE MSATHO 3aHSJIO BCE TOJIE 3pCHUSI.

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

KOHTPOJIBHBIE BOITPOCHI

1. MukpoOuosornueckas 1adopaTopusi 1 0COOEHHOCTH paboThI B HEll.

2. THumsl COBpeMEHHBIX MUKPOCKOMIOB. IIpaBuiia MEKPOCKOITHH.

3. INonoxeHne MUKpPOOPTraHU3MOB B CUCTEME OpraHHYecKoro Mupa. Mx oburue cBoiicTBa.

3AHSTHE 2. IIpuroroB/ienne GUKCUPOBAHHBIX M OKPALLIEHHBIX NPENAPaTOB MUKPOOPTraHU3MOB.
Maszok

COJJEP>KAHME

1. IlpuroroBienue GUKCHPOBAHHBIX OKPALICHHBIX NPENapaToB.

2. Mopoornornueckre 0COOEHHOCTH Pa3INnYHBIX TPYIIT MUKPOOPTaHH3MOB.

3. [IpaBuna paboThl C IMMEPCHOHHOMN CUCTEMOH.

3AJIAHIA

1. ITpuroToBUTH MpenapaTsl GUKCHPOBAHHBIX OKPAIICHHBIX KJIETOK M3 MSCHOTO U MYYHOTO HAcCTOEB,
JPO>KKEBBIX TPHOOB.

2. [IpuroToBUTH pemapat "pa3gaBieHHAs KAl MpeacTaBuTeNeii HUTIaThIM (hopM.

3. IIpocMOTpeTh MPUTOTOBJIEHHBIE TPETIApaThl, NOIB3YsICh 00BEKTHBOM

MMU-90 u 3apucoBarth, 00paTHB BHUMaHKE HA GOpMY M B3aNMHOE pacHoyiokeHue kiuetok. 4. [IpocMoTpeTs

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

MATEPUAJIBI 1 OBOPYJIOBAHUE: MmscHOM M My4YHOH HAcTOH, CyCHIEH3Us OPOXIKEH, KylIbTyphl
LMAaHOOAaKTEpUii, TOTOBBIE TIpenaparbl pPa3IMYHBIX MOPQOJOTHYECKUX TPYMNI MHKPOOPIaHU3MOB, KyJIbTypa
aKTHUTHHOMMUIIETOB, BBIPAIIEHHBIX HA Yamkax [leTpu, MUKPOCKOI, IMMEPCHOHHOE Macjo, O€H3HH, MpeIMETHbIE 1
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.



Jln1st mpuroToBiIeHUs Ma3Ka Ha 00€3KUPEHHOE NMPEIMETHOE CTEKIIO MOMEIIAI0T MAJIICHBKYIO KaIUTIO BOJBI U
MEPeHOCAT B HeE meTiael HeOONbIIOEe KOJIMYECTBO HCCIEAyeMOoro marepuana. llomyduBHIyIOCS CyCHEH3HIO
PaBHOMEPHO Pa3Ma3bIBAIOT IIETIEN Ha MIomany 1-2 cM? BO3MOMKHO G0JIEe TOHKHM CIIOEM.

[IpuroToBneHHBIN Ma30K BBICYIIMBAIOT 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 (PUKCAnny pa3InIHBIMU XUMUYECKUMU BemecTBaMu (96%
STHJIOBBIN crupt, cMech Hukudoposa u np.). [Ipu 3ToM (ukcHpyromyro XKUIKOCTh HAIMBAIOT Ha Ma30K JHOO
Ipernapar Ha OIpEeAENEHHOE BpeMs NOTPYKAlOT B CTakaH ¢ QukcatopoM. Pukcamms Ipenapara HpecieryeT
HECKOJIBKO IIeTIei: yOUTh MUKPOOPTaHU3MBL, T.€. C/IENaTh 0e30MacHBIM JallbHelIee o0paieHne ¢ HIMH; 00ECIICYnTh
Jydlliee NPUIHIIAHKUE KJIETOK K CTEKITy; cliesaTh Ma30K 0oJiee BOCHPUMMYHBBIM K OKpacKe.

dukcupoBaHHEINM Npenapar NoMenlaeT Ha NapajulesibHble CTEKISIHHBIE PeiKH, Jexamue HAJ[ KIOBETOH, 1
3aJMBalOT KpacureneM Ha 1-3 o [[ns mpocTtoro okpamivBaHHMs KJIETOK Yallle BCEro IMOJB3YIOTCS (YKCHHOM,
TeHIIMaHOBBIM (PMOJIETOBBIM MJIM METHICHOBBIM CHHUM. [10 OKOHYaHMH OKpACKHU Npenapar MpOMbIBAIOT BOJOH 10 TeX
Top, TOKa CTEKalollas BoJia He CTaHeT OECLBETHOM, 3aTeM MperapaT BHICYLIMBAIOT Ha BO3IYXE HJIHM OCTOPOKHO
MIPOMOKAIOT (UIBTPOBaTIbHOM Oymaroii. s nomyuenus 6ojiee YUCTBIX MPENapaToB KPacUTENb HAIMBAIOT HA Ma30K,
HaKpBITHIH (QUIBTPOBANBEHON Oymaroil. dUKCHpPOBaHHBIE OKpAlIEHHBIE MperapaTbl MOTYT XPaHUTHCS UTUTEIBLHOE
BpeMsl.

11. IIpaBuia paboTHl C 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 MM-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.

1I1. Wzyuenne MopdoIOTUH aKTHHOMHIIETOB

Jns u3ydeHHs aKTHHOMMIIETOB CTYJCHTHI MOJIYYaroT ITOCEBBI ITOYBEHHBIX OOpa3lOB Ha IUTACTHHAX
Kkpaxmano-ammuagHoro arapa (KAA). [Ipobupkoii Beipe3atoT 010k KAA ¢ xonoHnel akTHHOMUIIETa, IIEPEHOCAT €To
Ha MPEAMETHOE CTEKJIO 1 MUKPOCKOIIMPYIOT IIPH MAJIOM YBEJIMUYCHUN MUKpOcKoma. COCTaBISIOT OIMCaHNE KOJOHUH.
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. Oxpacka dakrepuii no I'pamy

COJIEP’KAHUE

1. Beienenue HEKOTOPBIX CTPYKTYP M BKIFOYCHUH B KJIETKaX MUKPOOPTaHU3MOB

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 1o ['pamy.

5. Bce npenapatbl TPOMUKPOCKOTIMPOBATH U 3apUCOBATH.

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

METOIUYECKUE YKA3AHUA

L. BeisiBrieHue Karcys




Ha xopomio 06e3xxupeHHOe PpeIMETHOE CTEKIIO TIeTIIeH HAaHECTH KaIlIio Hepa30aBIeHHONH YEPHOM TYIIH 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 3aJIUBAIOT €0 5% pacTBOPOM XPOMOBOM KHCIOTHI M3 5 MUH. 3aTeM Ma30K MPOMBITh BOAOH, HOKPHITH €TO
MTOJIOCKOH (PUIBTPOBANIFHOM OyMaru, Ha KOTOPYIO HaHECTH pacTBOp KapOonoBoro ¢pykcrnHa. OKpammBaTh Ma3oK 6-8
MUH IIPH HArPEBAHUH 10 00pa30BaHUs TapOB, AECPXKa CTEKIO BBICOKO HaJl IUTAMEHEM CIIMPTOBKH. [1o Mepe ncnapenns
KpacuTes, €ro Hafo MEePUOJUYIECKU 00aBIsTh, HE JaBas IIpenapary HOACOXHYTh.

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 auddepeHnpany Ma3ox MPOMBITH BOION
U OKpPacHUTh PaCTBOPOM METHUJIEHOBOro cuHero Ha 10-15 muH. 3aTeM Ma30K CHOBa MPOMBITH BOJOH, BRICYIIUTH Ha
BO3/lyXe 1 IIPOMHKPOCKOITUPOBATb, MOJb3YsCh 00bekTHBOM MU -90. Ha npenapate cropbl OKpannBaroTcs B KPaCHBIN
LIBET, a BET€TaTHBHBIC KJIIETKH B TOJIYOOI1.

1II. BeisgBiIeHHE TIMKOTeHA

W3 KyapTypbl MUKPOOPIaHU3Ma NPUTOTOBUTH Ma30K U 3a(huKCHpoBaTh ero cMechio Hukudoposa B TeueHne
5 muH. 3aTeM Ma30K OKpacUTh KOHIICHTPHPOBAaHHBIM pacTBopoM Jltoroms ra 30-40 c, mpOMBITH BOMOW, HAKPHITH
MTOKPOBHBIM CTEKJIOM M IIPOMHKPOCKOIINPOBATH, TOJIB3YysCh 00beKTHBOM Bu-40. 'panysb IIIMKOT€Ha OKpAIINBAIOTCS
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 OTHOHLICHHIO K 3TOMY MCTOAY ACIIATCA Ha I'paMIIOJIOKHUTCIIBHBIC U I'PaMOTPULIATCIIBHBIC.
CymHOCTh METO/1a 3aKJII0YaeTCs B TOM, YTO IPOTOILIa3Ma OaKTepHaIbHBIX KJIETOK Y OJIHUX BUIOB 00pa3yeT NpoyHoe
HEpacTBOPHMOE B CHHMPTE COCAMHEHHE #Homa ¢ KpacurelleM (IpamIlOjOXUTEIbHBIX OaKTepHil), y APYTMX BHIOB
MIPOYHOE COCAMHEHUE He 00pa3yeTcsi, M OHH JIETKO 00ECLBEUMBAIOTCS CITUPTOM (TPaMOTpPHUIIATENIbHBIE OAKTEPUH).

i ocBoeHMs OKpacku Mo ['pamy Ha IpeAMETHOM CTEKJIeé OJHOBPEMEHHO TOTOBATCS TpU Mas3ka Ha
paccrostHAU | cM OAMH OT Apyroro: B IEHTPE M3 KYJIbTYpHl IpOXoKeH, a mo GokaM M3 KyJIbTypbl a3oToOaKTepa U
kaprodensHOi nanouku. Masku GUKCHPYIOTCS HaJ CHUPTOBKON M OKPALIMBAIOTCS CIIETYIOMIMM 00pa3oM:

1. Ha ¢ukcupoBaHHBIH Ma30K KIaféTcst MOJIOCKa (pUIBTPOBAIbHONW OyMmaru, IMPOMHUTHIBACTCS PacTBOPOM
TCHIIMAaHBHOJICTA M HAHOCATCS HECKOJBKO Kaledb BOABI TaK, 4TOOBI BCs OyMmMakka cTaja BIAXHOW M XOPOLIO
IpuKacaiack K ctexiy. OKpanmBaHUe POU3BOJUTCS 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 ¢ Maska 1 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 mpaBUIIBHOM OKpacKe IpaMIloOKUTEIbHbIE OAaKTEPHM OKPALIMBAIOTCS B CHHE-()MOJIETOBHH 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 cTepuIn3auyl MATATEIbHBIX CPE U TTIOCYBI.

2. IToceB GakTepuii Ha IUIOTHBIE MUTATEIBHBIE 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 oxHoit npobupku MITA B crepuibhyto gamky [lerpu, a U3 ocTaBmuXcs JBYX MOJIYYUTh
npsiMoil u kocoit MITA.

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



MATEPUAJIBI 1 OBOPYJIOBAHUE: gwamku Ilerpwm, 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 KYIbTYPbI 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.

PaznngaroT TepMHUYECKYIO U XOJIOAHYIO CTEPHIN3AINIO. B MUKPOOHOIOTHI IPUMEHSIOTCS CIIEYIOIINE
CHOCOOBI TEPMHUIECKON CTEPUIIN3ALINN:

1. IIpokanuBaHuE B MIIaAMEHH CITUPTOBKU WM TOPEIKH. METamIndecKue U CTEKJISTHHBIE MTPEAMETHI (UIJIBL,
MIETIIH, CKAJIBIIEIH, IIMATENN), a TAK)KE BaTHBIE IPOOKH MPOBOAAT HECKOIBKO Pa3 Yepe3 Iu1aMsl CITUPTOBKH.

2. Crepunmu3zanusi KUIITYEHHEM METaJUTMYECKMX WHCTPYMEHTOB M PE3MHOBBIX TpyOok B 2% pacTtBope
KapOoHHTa HATpHs B TeueHue 20 MuH.

3. Crepunmsanys CyXvM >KapoM CTEKJISTHHOW mocynsl. IIpm 3ToM TNpOOHMPKH, KOJIOBI, KOHIIBI HMHIIETOK
NIPEABapUTEIbHO 3aKPHIBAIOT BAaTHBIMM IPOOKaMU M 00epThIBaloT Oymaroil. IlumeTrkn oOepTHIBAIOT AJIMHHBIMH
noJjockaMu Oymaru mupHHOU 4-5 cM, HamaThIBas €€ 1Mo CIHMPAJIN, 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 HaJeTaly APYT Ha IPpyTa, a JBa CBOOOIHBIX
KOHIa 3arn6atoT BHU3. [IpoOupKky 0OBIYHO 3aBOPAYMBAIOT B MAKETHI II0 HECKOJIBKO MTYK. [I0ATOTOBICHHYIO TaKUM
00pa3oM IOCyIy IOMEIIAOT B CYIIMIBHBIN MKa(d, B KOTOpoM HarpeBarot e€ mpu temreparype 160-170°0 B Teuenne
2y,

4. Crepunmzanus TeKymuM napoM. [IpousBoasar eé B kunsatwibHuKe Koxa, KOTOPHIH mpeacTaBiseT coboit
MeTaJUIMYeCKUH HMIMHAP. BHYTpH ero HaxoauTcs MOACTaBKA U CETYAaTOE BeIpo, Ky/Aa MOMENatoT CTePUIN3yeMbIi
MaTepuan. Ha gHo nunuHIpa HaIUBAIOT BOAY M HAarpeBalOT €ro ¢ IOMOIIBIO 3IeKTpudecTBa. HarpeBanue B TeueHue
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 JAaBICHHEM OCYIIECTBISETCS B aBTOKJIAaBe, B KOTOPOM CTEPHIN3yEMBbIE
NpeAMEThI HArPEeBaIOT HACKHILICHHBIM T1apOM TIpH JaBiieHuHu Bbilie atMocdeproro. [Ipu 120°C u naBnenun 1 atMm. B
Tederne 90 MUH 00ecIiednBaeTCs IMOJTHAS CTEPUIN3AIMS TUTATEINbHBIX CPE.

B >xunkocTsiX, KOTOPBIE TEPAIOT MUTATEIbHBIE CBOMCTBA IIPH KUITTIEHHH (MOJIOKO, TIMBO H 1P.), YHUYTOXAIOT
OakTepun MyTEM MacTepU3aIiy, KOTOPOE OCYIIECTBIIETCS Ipu Oollee HU3KHUX TemmepaTypax (60- 80°C).

W3 MeTo0B XOJI0AHON CTEpHIIN3aNNU MUKPOOHOJIOTH UCTIONB3YIOT CTEPHIIN3ALNIO (PUITBTPOBAHHEM,
YIBTPa(HOIETOBBIMHU JTydaMH U Ta3000pa3HBIMU CPEACTBAMHU.

II. IToceB GakTepuii HA MNIOTHBIE TUTATEIbLHBIE CPEMIbI

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 CTePUIN3AIMY KJIAAYT B HAaKJIOHHOE MOJIOKEHHE Ha CTOJ, a Il HOIy4eHus «psmoro» MITA cTaBsT B ITaTUB.

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

IToceB MHKpOOpPraHM3MOB Ha MOBEPXHOCTh CKOMIEHHOW MoBepXHOCTH MITA 0CyIIECTBISIIOT CleIyrOoMuM
obpazom. bepyrt B s1eBy10 pyKy ABE MPOOUPKHU: OJIHY CO CTEPHIIBHOM cpeioi (nanbie ot cedst), APYTYIO - C KyJIbTYpOH
MHUKpPOOPraHu3MoB (Omke k cebe), a B IpaByro pyKy 0akTepHOJIOrHIecKyro eTio. CTepHIIN3YIOT NETII0 B INIAMEHU
CIIUPTOBKH, JUIS 4YEro JAep’kaT ee CHadaja BEPTHKAIbHO J0 MOKPAaCHEHHUS IMPOBOJOKH, a 3aTEH B TOPU30HTAJIHHOM
MIOJIOKEHUH TPOBOJAT JIepXKaTeldb HECKOJBKO pa3 uepe3 Iulams. 3aTeM, HE BBITyCKas METJIM, MH3HMHIEM H|
0e3bIMSHHBIM TNAJIbIEM [IPABOW PYKH MPKUMAIOT MPOOKH K JIAJIOHU, BBIHUMAIOT UX M3 MPOOUPOK U JIEpkKAaT TaK JI0
OKOHYaHHMs 1oceBa. Kpasi OTKPBITBIX MPOOHPOK OOKHUTalOT B IJIAMEHH CIIMPTOBKH, IOCJIE 3TOTO METNIEH 0TOUpaoT
KJIETKH MEKPOOPTaHU3MOB U BBOJIAT IETIIIO B IPOOHPKY CO CKOMIEHHOU cpeoit. Cierka kacasich neTieil MoBepXHOCTH
arapa, IPOBOJAAT CHU3Y BBEPX 3UI3aro00pa3HyI0 WIH MPAMYIO 4epTy. [OpIbImKy mpoOHpOK 00XKUTAIOT B INTAMEHH
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 noBepxHOCTs MITA nmpou3BOIAT B TOH k€ MOCIEA0BATENLHOCTH, C TOM 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 KJIeTKaMU MUKPOOPraHU3MOB IOTPYXKAIOT 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
CTaBsTCA Ha NMIPOPALIUBAHUE B TEPMOCTAT. Pe3ybTaThl IepeceBOB MIPOCMATPUBAIOTCS HA CIEAYIOIIEM 3aHATUU.




Jnst Toro, 4ToOBI MPOBECTH PAcCceB MUKPOOPTaHM3MOB M3 KUAKOW IMHMTATENBHON Cpelbl Ha IIOBEPXHOCTH
IUIOTHOM cpena B yamke IleTpy, mocTynaloT cneayomumM oopa3om. CTepHIbHYIO IUTATEIBHYIO Cpeay U3 IPOOUPKH
BBUIMBAIOT B CTEPWIbHYIO Haiky Ilerpu. /st sToro nmpoOKy co cpemoil 6epyT B IpaBylO PYKY, BHIHUMAIOT U3 Hee
MpoOKy, OOXKHTAIOT TOPJIBIIIKO MPOOHPKHA H. TPUOTKPBIB cJerka dYamKky I[leTpw, OBICTpPO BBUIMBAIOT B Hee
MIUTATEIbHYIO Cpely. 3aTeM KPBIIIKY 3aKphIBAIOT U OCTABJISIOT YalIKy Ha FTOPU30HTAIBHON MOBEPXHOCTH JI0 TEX IO,
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 n pasmMHOKeHHE MUKpoOpraHu3MoB. KprBas pocTa, BpeMsi TeHepaLuH.

2. MeTo/p!l KyJIbTHBUPOBAHUSI MUKPOOPTaHU3MOB.

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

3AHSTHE 5. Ilonyyenne HAKOMUTEIbHOI KyJIbTYPbI KapTO(deJbHOM NaJ0YKU U a30TPUKCHPYIOIIHX
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. TIpuroToBUTH Cpenbl I NOTyUEHHsT HAKOIIUTEIbHBIX KYJIBTYP a3pOOHBIX U aHAIPOOHBIX
CBOOOHOXHMBYIIUX a30T(HUKCUPYIOIINX OaKTEPHA.

2. Ilony4nTh HAKONIUTEIBHYIO KYJIbTYpPY KapTO(DEIbHOM MaTOYKH.

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

MATEPUAIJIBI U OBOPYJOBAHUE: Habop muHepanbHbBIX coneii: K2HPO4;

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

arap, crepuibHbIe yaiiku [letpu, mpodupku, kososl Ha 100 M1, BaTa, BECHI, Pa3HOBECHI, LINIATENHN, BOASHAS
0aHsi, TEpMOMETp, NTOYBA, KITyOHH KapTo(es, KapaHAall M0 CTEKITy, CKaJIbIIeIb.

METOIUYECKUE YKA3AHUA

L. ITuraTenbHbBIC CPEObI

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 0yinboH, 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 Cpellbl, B KOTOPHIE BXOAAT COCAMHEHUS
ONPENEICHHOTO COCTaBa, B3ATHIE B TOYHBIX BECOBBIX KonudecTBaX. OHM HIMPOKO HCIOJB3YIOTCS MPH HU3yYEHHH
oOMeHa BemecTB, (U3HOJIIOTHA U OMOXUMHN MHUKPOOPraHM3MOB. CHHTETHUECKHE Cpelbl M0 COCTaBy MOTYT OBITh
CIO’KHBIMHU U IIPOCTBIMH.

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. [Toay4yeHre HAKOMMTENLHOM KYJIBTYPHI CBOOOIHOKHUBYIIIMX a30TMUKCUPYIONINX OaKTEPUIA

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




Jlst BEIZIETIEHUST 230TOOAKTEpa UCTIONB3YIOT arapu30BaHHYIO cpey D1ibda ciemyroniero coctasa, B /100 M
; 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 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 Mut: TIrOKO03a - 2,0; KoHPO4 - 0,1; MgSO4 * 7 HO - 0.05; NaCl - 0,05; MgSOs, FeSO4 — cnensr; 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 KapTodels 1, He CHUMasi KOXKYpbl, Hape3aTh JIOMTHKH. VX MOBEpXHOCTH Cllerka HaTepeTh
MEJIIOM U TOJNIOKUTh B CTCPWIBHYIO damKy lleTpu, Ha IOHO KOTOpOH HaAO MONOXHTH CMOYEHHYIO BOJOH
¢mrpTpoBaNEHYI0 OyMmary. 3ateM damkw [leTpw ¢ oMTHKaMu KapTogens IMOMECTUTh B CYIIMIBHBIN ImKad H,
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 TOCTYIIIICHUS TUTATEIbHBIX BEIIECTB B KJIETKY.

3. Ucrouynuku yriepona. ABTOTpo(Hast ¥ TeTepoTpOQHAsT aCCUMIIALHS yIIICKUCIOTHI.

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

3AHSATHE 6. Beinesenne 4ucToii KyJbTypbl KapTo(e1bHOMH NaJI0UYKH

COAEPXAHUE

I. Beinenenue 4uCThIX KyJIbTYP MUKPOOPIaHU3MOB.

3AJJAHUA

1. IToctaButk Ha crepunuzanmio 4 npodupku ¢ MIIA.

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

a) A7t a3pOOHBIX a30T(HUKCATOPOB - 00PA30BAHNE CIM3UCTHIX KOJOHUH BOKPYT KOMOUYKOB MOYBEI;

0) 11 aHa’POOHBIX a30T(HUKCATOPOB - IOMYTHEHHE CpPEJIbI, Ta30BBICICHNUE, 3aIIaX MACIsTHOH KHUCIIOTHI;

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 METOZIOM HETATUBHOM OKPACKH KallCyJIbl;

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

B) B KyJIbType, KapTo(esbHO Manoyky 00HapYy UTh cropkl. [loydeHHble pe3ynnbTaThl 0OPMHUTH B BUJIE
TaOIHUITBL.

YCJIOBUA N ITPU3HAKH POCTA HAKOITUTEJIbHBIX 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 a3poOHBIX OakTepuii ("KapTodenpHas manodka') Ha gyamkax [letpu
metoqoM P. Koxa 1 ncromaromiero mrpuxa.

MATEPUAIJIBI 1 OBOPYJIOBAHUE: MIIA, anmapat Koxa, mpobupku, ctepriibHbIe amku [letpu,
BaTa, MPOOUPKH CO CTEPHIILHOI BOJIOM, HA0Op Kpacok, pacTBop Jltoroms, yepHas Tymb, IMMEPCHOHHOE MacJo,



MIPEAMETHBIE W TIOKPOBHBIE CTEKNA, Cal()eTKH, CIIUPTOBKHU, CIIMYKH, (GUIBTPOBaIbHAS OyMara, KapaHaall o CTEKITy,
W30THYTas CTEKJISIHHAS MaJ049Ka, CTEPHIIbHBIC ITUIICTKA.

METOJIMYECKUE YKA3AHUA

1. BolneneHnue YncTon KynbTypbl

OCHOBHBIM METOJIOM BBIJICNICHNS] YUCTHIX KYJIBTYP MUKPOOPTaHHU3MOB SBJIAETCS METOM, MPEATIOKEHHBIH P.
Koxowm. [TpuHnum ero 3akmovaeTcs B MOTYYCHUN YUCTOH KyJIbTYPBI H3 OTACIBHON KOJIOHUU. DTOT 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
cTepwiIbHbIE Yallky [leTpu U mocne Toro Kak cpejia 3aCTHIHET, Ha €€ MOBEPXHOCTb B | YalliKy U3 MUNETKU HAHOCSAT
KaIlTI0 HAKOIUTENbHOM KYIbTYphl UM €€ pa3BeJeHUe B CTEPUIIbHON BoJIE. 3aTeM M30THYTOM CTEKJISHHON MalOuKOH
pacnpenensoT KaIulo o BCel MOBEPXHOCTH cpefsl B yamike IleTpu, mocie dero 3Toi ke MaJouKo MPOBOJAT MO
MIOBEPXHOCTH Ccpeibl BO 2, 3 U 4-i yamkax.

PacceBaTh HAKOMUTENBHYIO KYJIBTYPY MOXKHO TETIEH METOIOM UCToIarommero mrpuxa. /s atoro I nermo
HAKOTIUTEILHON KyNbTYpHI pa30aBIsIOT CHaYaja B CTEPIIILHON BOJIE, HATUTOH B IPOOHPKY, a 3aTEM OTOUPAIOT MeTIIeH
pa3BelCHUS U 1a HOBEPXHOCTH IUIOTHOM Cpebl MpoBOoAAT mTpuxu. [locie moceBa 4amky MOMEIIAIOT 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 MPoLECcCH 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, IIPOKHIISITHTD X B ipoOupkax 10-15 MuH., 3apa3uTh cBexel
JIBHSHON COJIOMOHN M TIOCTaBUTh TEPMOCTAT.

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

METOJUYECKHE YKA3AHUA

Pa3znuuaioT TpH THIA MEKTHHOBBIX BEUIECTB: IPOTONEKTHH, IEKTHH M MIEKTHHOBAs KUCIIOTA.

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

[Mox neiicTBueM QepMeHTa IPOTONEKTHHA3BI TPOTONEKTHH MMIPOIU3YETCs 10 NeKThHa. Jlanee nekTuH moj
JeHCTBUEM TNEeKTHHMETHUIICTepas3bl pa3pymlaeTcs 0 TMEKTHHOBOM KHCIOTHI M MeTuioBoro cmupra. depmeHT
MOJIMTaNaKTypOHUa3a Pa3pymiaeT MEeKTHHOBYIO KHCIOTY IO CBOOOJHBIX MOJIEKYJ TaJIaKTypOHOBOW KHCIIOTHI U
JIpYruX TPOXYKTOB: KCHIIO3BI, apaOMHO3bI, TajaKTO3bl, METHIOBOIO CIUpPTa M YKCYCHOW KHCHOTHL. Jlaiee
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 pa3pyLICHUs IMEKTHHOBBIX BemecTB. OH Npe/ICTaBIeH J0BOJILHO KPYIHBIMHU ITaJOYKOBHIHBIMU
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. CIOpbl 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 NeKTHHOPA3PYIIAIONINX OaKTepuii 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 U KunATAT 10-15 MuHYT. 3aTeM BOJy CIMBAaIOT, BOBHYTPh CHOIMKA 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. CiocoObI noTy4eHNs1 SHEPTUU MUKPOOPTaHHU3MaMH.

2. Obm1ast XxapaKTepUCTHKA POIIECCOB OPOKEHHS.

3. Iyt cOpakuBaHus yTICBOJIOB.

4. MacnsHoKHCIIOe OpOXKEHHE.



3AHSTHE 9. Hutpuduxanus

COJIEP’KAHUE

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. Kon0Osl 3apa3uTh KOMOYKOM ITOYBBI, 3aKPBITh BATHBIMH MIPOOKAaMH ¥ IOMECTUTB B TEPMOCTAT NPH
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
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)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 TepMOCTaT mpH Temmeparype 25-28°C Ha 14 — 21 cytku. O xone HUTPUPHUKAIMH CYIAT IO
U3MEHEHHIO COCTaBa cpelibl B Koibax. 1o ncreueHnn yka3aHHOTO CpoKa IIPOBEPSIIOT B KoJIOe co cpesioil i mepBoit
(a3pl HUTpUHKAMK HaJM4YMe aMMHuaKa peakTiBoM Hecciepa m oOpa3oBaHue a30THUCTOM KHUCIIOTHI IO PEakiuy C
peakTHBOM IHMHK-HOA-KpaxMmasl. B koibe co cpemoil anms BTopod (a3pl HUTPUGDHUKAIMM TPOBEPSIOT HAIHMYHE
A30THCTOM KHCJIOTHI M 00pa30BaHUe a30THON KHCJIOTHI MO PEaKIMH ¢ AU(PESHUIAMHHOM.

KOHTPOJIbHBIE BOITPOCHI

1. O6mast xapaKTepUCTHKA TPYMITBl XeMOJIUTOTPOGHBIX MUKPOOPTaHN3MOB.

2. OcoOEHHOCTH UX HEPreTHYECKOTO U KOHCTPYKTHBHOTO MeTaboIM3Ma.

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 AaHTHOMOTHKAM.

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
Yarky.

4. Bripesats arapoBbsle 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. OnpenencHne aHTHOMOTUIECKON AKTUBHOCTH MUKPOOPTaHU3MOB.

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 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 NCTIONB30BAHHUE PA3HBIX MUTATEIBHBIX CPEI A PA3BUTHS NMPOAYLIEHTAa 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 aKTWHOMMUIIETOB M IIEPEHOCAT 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 MOMEIIaloT B TEPMOCTaT Ha CYTKH U 0oJjiee B 3aBUCUMOCTU OT CKOPOCTH POCTa
Oakrepuii. Ecnu TecT-opraHu3M 4yBCTBUTEJBHBI K aHTHOMOTHKY, TO MOCIIE MHKYOAalui 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, pPacKiabIBAlOTCsl 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 uccnenyemsle
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. 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. DKoI0rMss 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 JACATCIBHOCTD HUX.



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 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 TETPaIH IS CAMOCTOSTENIBHBIX PadoT 1o miany: 1 . dopMynnupoBka
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 cucreMaTuka npoxkapuort. KyjibTuBHpoBaHHe U POCT MUKPOOPraHU3MOB.
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 IIOCTPOUTH BCEOOBEMITIOITYIO KIACCH(HUKAIIMIO TTI0 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. ITouemy 1maHOOaKTEPUH COCTABIIIN OT/EIBbHYIO BETBb, @ HE PACIPEACIHUIIICH M0 BETBSIM KaK Ipyrue
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 MO3aMKy CBOWCTB MJIM K€ KaK P IOCIeA0BaTEIbHBIX
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, OnuChIBasi 0aKTepHAIBHYIO KYJIbTYpY, MOXXHO OTPaHHYHUTHCS aHATH30M KIIETKH, & 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 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 omiimane 3HEpreTHKH (HOTOTPOMHBIX M XeMOTPO(PHBIX OPTaHU3MOB?
2. Moxer 11 XeMOTPOQHBI OPraHU3M Pa3BUTHLCS B TI0JIE TEPMOJMHAMUYECKON YCTOMYMBOCTH CyOCTpaTa
peakuuu?
3. Kakne dororpodHbie OpraHn3Mbl pa3BUBAIOTCS B T0JIE TEPMOJMHAMHYIECKON YCTOHYMBOCTH CyOCTpaTa
peakuuu?
4. Bo03MOXHO JM HCIOJIb30BaHNE KJIETKOW YHEPTHH HE CBSI3aHHOMN C TIEPEeHOCOM 3JIeKTpOoHa (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 KJI€TKE 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 I TOTO, YTOOBI HaCTh PEaKInii aHa0OIM3Ma U KaToOOII3Ma Oblia 001eii?
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 mMeTabonryecKue IyTH ONPENeIIIOT cenupUKy oOMeHa (GU3HOIOTrHIECKUX 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 BemecTs i portoTpodor? it xemorpodos?
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 TEHETUKE MUKPOOPIaHU3MOB?
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 paboThI
1T monyns 7. DKOJIOTHUS MUKPOOPTaHU3MOB Pede 5
par
8. IlpukiagHas MUKpOOHOJIOTHs
KomnoxkBuymsl 10
HUroro: 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

JAUCHHUIIJIHHBI H3MEHCHHUSA

bl Rad Ead fon




