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1. HEJIA U 3AJAYU JUCHUTIJIMHBbI
Lenu ocBoeHHs TUCHUNIHHBI (MOIYJIs1):

(hopMHpOBaHKE Y CTYICHTOB 3HAHUH O OMOJOTMIECKOM MHOT000pa3Hi MUKPOOPTaHU3MOB
KaK BeAyIero pakTopa yCTOMUYUBOCTH KUBBIX CUCTEM U OHOC(hEpsI B IIEIIOM

3agaum:

1) o3HaKOMJICHHE CTYJCHTOB ¢ MOP(}OIOTHYECKUM, (DU3HOIOTHUSCKUM U IKOJIOTUICCKUM
MHOT000pa3ueM MUKPOOPraHU3MOB; 2) MOJyYeHHE TPEACTABICHUI 0 IpoOIeMax CUCTEMaTHKH H
KJIaccu(pUKaIK MPOKAPUOT; 3) YSICHEHUE TEOPUN OMOXUMHUYECKOTO €MHCTBA KU3HU H
HCKIIIOYUTEIBHOTO pa3HOO0pa3us JHEPreTUYECKUX MTPOLIECCOB, BOSHUKIINX Y IPOKAPHOT B
IIPOLIECCE 3BOJIIOLNY; 4) U3yUYEHUE POJIM Pa3HBIX IPYII MUKPOOPTraHU3MOB B IPUPOJIE U KU3HU
YeJI0BeKa; 5) N3ydeHHEe HEKJIETOUHBIX (POpM OpraHu3aIiy KUBOW MaTEpHH U UX poJid B OHocepe

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OOII
Huxn (paznmen) OIl: B1.B
TpeOGoBanusl K NpeaABapUTEIbHOI NOATOTOBKE 00y4al0Ierocs:

T'enetuka u cenexkmus
buoxumus u MonekyssapHas OuoIorus
IuTomorus

JAucuunianabl (MOAYJIM) U NPAKTHKH, A KOTOPHIX OCBOCHUE JTAHHOM IUCIHUILIHHBI
(MoayJis1) He00OX0AUMO KaK NpeauecTpylolee:

Brenenue B GHOTEXHOJIOTHIO Y OMOMHKEHEPHIO
Mertoauka mpenogaBaHust pa3HbIX pa3einoB OUOJIOTHN
Teopwust 3BOIOIIUN

Brenenue B OMOTEXHOIOTHIO U OMOMHKEHEPHTO
3. OFBEM JJUCIHIUIIJIMHBbI

O01as TPYA0EMKOCTh 33ET
Yacos 1o yueOHOMY IIJIaHYy 108
B TOM 4HCJIe:

AYAUTOPHBIC 3aHITHUS 45
CaMOCTOSITeIbHAs paboTa 36
4acOB Ha KOHTPOJIb 27

4. IINTAHUPYEMBIE PE3YJIbTATbBI ObYYEHUS 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHUA
OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

[1K-1.2: Ucnonb3yeT 3HaHUS B 001acTH OMOPa3HOOOpasusi, OMOJIOTHH U SKOJIOTHH 00BEKTOB
KHBOTO MHpa TPH IUIAHUPOBAHUH U PeaTM3allii 00pa3oBaTeIbLHOTO IMpoiecca

[IK-2.1: Ucnonb3yeT 3HaHus B 001acT OMOpazHo00pasusi, OMOJIOTUU U SKOJIOTUU 0OBEKTOB
YKHBOTO MHpA JIJIsl IPOSKTUPOBAHMS U PEaIM3allii OCHOBHBIX 00pa30BaTeNIbHbIC TPOTPAMMBI B
obnactu OHONOTUU

ITK-3.1: OcBauBaeT TeOpeTHUECKHUE 3HAHUS U IPAKTUYECKUE YMEHUS U HaBBIKH B 00JIaCTH
OMOJIOTHH U XUMUH NP pelIeHNH MPpoQecCHoHabHBIX 3a1a4

5. BUAbI KOHTPOJISA

Bugst KOHTpPOJIA B CEMCECTpax:

3K3aMEHBI | 6

6. AA3BIK ITPETIIOJABAHUA

SI3BIK IIpenoaBaHus: pyCCKU.



7. CTPYKTYPA U COAEP)KAHUE JUCLUILIMHBI (MO JIST)

Kon HanmeHoBaHMe pa3ae/ioB U Bun Cemectp | Hacos | Ucrtou- | Ilpumeuan-
3aHAT. TeM 3ansaTua | / Kypce HUKH ue

Paspnen 1. 1. Beenenue. OOBEKTEHI,
METO/IbI U HCTOPHUS
MHUKPOOHOJIOTHH Y BUPYCOJIOTHH.

1.1 |Bsenenue. OObEKThI, METOIBI U Jlex 6 2
HUCTOPUS MUKPOOUOJIOTHU U
BHPYCOJIOTHH

Paznen 2. 2. Mopdomnorus
POKAPUOT

2.1 |Mopdoiorus 6axkrepwuii Jlex 6 4

2.2 |Mopddoiorus 6akrepwuii Jlab 6 4

Pasznen 3. 3. dusnosnorus

IPOKapUOT
3.1 | ®usnosorusi MpoKapuoT Jlex 6 6
3.2 | ®uznosiorus mMpoKapuoT Jlab 6 4

Pasnen 4. 4. Cucremaruka
MTPOKApUOT

4.1 |CucremaTnKa mpoOKapuoT Jlex 6 4

Pasnen 5. 5. Dkomorus
MTPOKApUOT

5.1 |Dkomorus npoKapuoT Jlek 6 4

Pazgen 6. 6. KyneTuBupoBanue

MPOKAPHOT
6.1 |KynbTuBUpOBaHHE IPOKAPUOT Jlek 6 2
6.2 |KynbTuBUpOBaHHE MTPOKAPUOT Jlab 6 6

Paznen 7. 7. Bupycht

7.1 |Bupycsl Jlex 6 4

Pasznen 8. 8. 'eneruka
MHKPOOPIaHH3MOB

8.1 |I'eneTnka MUKpOOPTraHU3MOB Jlek 6 2

Paznen 9. 9. Mukpodnopa

o6uocdepsl
9.1 |Muxpodropa duochepst Jlex 6 2
9.2 | Muxpodropa duochepst JIab 6 1

Paznen 10. KonTpons




10.1

[ToaroroBka K 3Kk3aMeHy OK3ameH 6 27

Oo0pa3oBare/ibHbIE TEXHOJIOTHHU

Cnucok 00pa3oBaTe/IbHbIX TEXHOJIOT Wil

1 [Wudopmanmonnsie (IUPPOBHIE) TEXHOIOTHH

2 | TexHonmoruu pa3BUTHs KPUTHYECKOTO MBIIIICHHS

3 | AKTHBHOE CITyIlIaHHE

4 MeToap! TPYNIIOBOTO pElIeHHs TBOPUYECKUX 3a1ad (Mmerox Jenbdu, meton 6—6, meTton
pa3BHBalOIIEH KOonepauy, MO3roBoN MITYpM (METOJI TeHEepally U/eil), HeTBOPKUHT U T.1.)

8. OHEHOYHBIE MATEPHAJIbI JI5SI IIPOBEJEHWA TEKYIIEA 1
HNPOMEXKYTOYHOU ATTECTALIUN

8.1. OueHouHble MaTepHAJIbI IJIs1 IPOBEICHUA TEKYIIeH aTTecTalul
OneHouHble MaTepHalbl Ui IPOBEICHUS TEKYIIel aTTecTalluy NpUBEACHbI B Ipui. 1
8.2. OueHoyHbIe MaTepHAJIBI IJIs1 IPOBEICHUS IIPOMEKYTOYHOM aTTeCTALMU

OHGHO'—IHBIG MaTCpHrabl 114 IPOBECACHUA HpOMe)I(YTOQHOﬁ arTeCTaly NprUBCACHBI B IIPUJIL.

8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

9. VYYEBHO-METOJUYECKOE U THPOPMALIMOHHOE OBECITEYEHHE
TACIATITAHBI (MOYJIST)

9.1. PexomenayeMasi aureparypa

9.2. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAMOHHOU ceTH ""UHTepHeT"

o1

HULIDM um. H.®. T'amanen: https://gamaleya.org/

92

Hucruryt Bupyconorun um. JI.1. MBanosckoro: http://virology.gamaleya.org/

9.3.1 IlepeyeHb NPOrpaMMHOI0 O0ecrieYeHust

1 [Kaspersky Endpoint Security 10 g1t Windows

2 [Adobe Acrobat Reader

3 |Google Chrome

4  |WinDjView

5 |OpenOffice

9.3.2 CoBpemeHHbIe TpodeccCHOHANbHBIC 023bl JAHHBIX M HHPOPMALIMOHHbIE CIIPABOYHbBIE
CHCTEeMbI

1 Pecypcel n3natensctBa Springer Nature

2 Hayunas snexrponnas oubnnoreka eLIBRARY.RU (noamnucka Ha )ypHaibl)

3 OBbC TeI'Y




9bC BOOK.ru

9BC «Jlaup»

9BC IPRbooks

OBC «YHuBepcuTeTckas OMOIMOTEKA OHIIAWH)

9BbC «IOPAUT»

©O©| o] N|] o o1l &

OBbC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHOUIIJIMHbBI (MOAYJISA)

AyauT-1 OobopynoBanue

5-324 MUKPOCKOTIBI , TEPMOCTAT, LIEHTPUPYTa, XOJOIWIbHUK «HUHAp», SNEKTPOIUIUTKH,
CTEpUIIN3aTOP, BECHl TOPCHOHHbBIE, CBETUJILHUKN HACTOJIbHBIE, IIKA() CYIIMIbHBIN,

5-318 |mMynbpTHMEAMIHBIN KOMILUIEKC, TEPEHOCHOH HOYTOYK, yueOHast Mme0Oeb

11. METOJAUYECKHUE MATEPHAJIBI JUISI OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCHUIINHBI

Meroandeckue ykazaHus pa3MenieHsl B mpui. 1




INPUJIOKEHME 1

8. METOJUYECKHNE MATEPHAJIBI JUISI OBYYAIOIIUXCS ITO OCBOEHUIO JUCIHTUITJINHBI

METOANYECKME YKA3AHUA K BbINOJIHEHUIO TABOPATOPHbIX PABOT

OcBoenue Kypca « MUKpOOHOIOTHs TIPETYCMATPUBACT BBHITOTHEHUE JTAOOPATOPHEBIX PadoT.

Ha 7abOopaTopHBIX  3aHATHSAX  CTYIACHTBI  3HAKOMATCS C  HEKOTOPBIMH  MOP(OIOTHYCCKIMH,
(PU3MOJOTHYCCKUMH U KYJIBTYpPaJIbHBIMH OCOOCHHOCTSIMH MHUKpOOpraHu3MoB. OCHOBHBIE 3a7add J1abOpaTOPHOTO
MPaKTHKyMa:

- TTOITOJTHUTH 3HAHUS CTYJCHTOB 110 TEOPETHICSCKOHN YacTh Kypca « MUKPOOHOIOTHS;

- MPUOOPECTH ONBIT HAOIOJCHNUS, UICHTH(OUKAIIINH, KIaCCU(DUKAIIUN OHOIIOTHIECKHX O0BEKTOB;

- OCBOWTHh METONUKU TIPYKU3HEHHOTO HAONMIOACHUS, (DUKCAIlMK, ONMCAHUSI W KYJIbTHBHPOBAHUS
MUKPOOPTaHHU3MOB;

- OBJIAJICTh METOJIAMHU CBETOBOM HIMMEPCHOHHOM MUKPOCKOITHH.

BrimonHeHne 1a00paTOPHBIX pabOT SIBIACTCS 00s3aTCIBHBIM.

Pe3ynbTaThl UCcIemOBaHUS 00A3aTEIFHO 3alKCBIBAIOTCS B TETPaab IS JJAOOPATOPHBIX PabOT, KOTOpas
SIBIIICTCS TOKYMEHTOM, TTO3BOJISIOIIAM KOHTPOJIHPOBATH NMPABHILHOCTh MONTYYEHHBIX JaHHBIX. 3alHCh HEOOX OTUMO
BECTH aKKypaTHO, YETKO B CIICAYIOIIEM MOPSIIKE:

1. Ha3Banue ormbiTa, AaTa €ro MOCTAHOBKH M OKOHYAHMS.

2. OOBEKT UCCIIET0OBaHMS.

3. YcnoBus pOBEICHUS OTIBITA.

4. OCHOBHOW TIPUHIIKIT UCIIOJIb3YEMOI'0 METO/Ia aHaJIH3a.

5. Ilony4yenHble pe3ybTaThL.

Kaxmas maboparopHast paboTa J0JKHA 3aKaHIMBATHCS COOCTBEHHBIMU HAOMIOICHUSMHU M BHIBOJIAMH,
3aIMCaHHBIMK B TETPAJIH.

3AHATHE 1. IlpuroroB/ieHre NPUKU3HEHHBIX NPeNapaToB MUKPOOPTraHM3MOB

COJEPXXAHUE

1. INpaBuia paGoOTHI IPH BHIIOIHEHUH MUKPOOHOIOIHYECKOr0 MPaKTUKYMA.

2. [IpuroroBneHne npenapaToB )KUBBIX MUKPOOPTaHU3MOB.

3. MuKpOCKOIus B CBETJIOM IIOJIE.

3AJAHIA

1. TlpuroroBuths mpemnapatsl "pa3maBieHHas Kamwni' WU "BUCA4Yas Kamwil' W3 KaIyCTHOIO U OTYPEYHOro
paccoIoB, HACTOsl YaHHOTr0 TpHda, MSICHOTO HACTOsI, 3yOHOTO HAJIETA.

2. IlpocMoTpeTs M 3apHCOBAaTh NMPUTOTOBJICHHBIC mpenapaTbl. OTMETHTH (GOpMy M COYETaHHE KIETOK,
XapakTep ABWXEHUs y MOABMKHBIX MUKPOOPTaHH3MOB.

MATEPHAIJIBI 1 OBOPYAOBAHUE: xanmyCTHBIN U OTYpEUHBII paccoll, HacTO JaitHOro rpuba, MsCHOU
HACTOH Y MHKPOCKOII 1 OCBETUTENb, IPEMETHBIE H IIOKPOBHBIE CTEKIIA, CTEKJIA C YIITyOJIeHneM, OaKTepHOIorHIecKast
IeTJIS, KalleJIbHUIA ¢ BOOH, (GHIbTpOBaIbHAS OyMara, MapieBble cal(eTku, MUIeTKa ria3Hasi, Ba3eliH, CIIUPTOBKa,
CIIUYKH, Ie3UHOUIUPYIONHH pacTBop.

METOJIMYECKHE YKA3AHUA

1. IlpaBuia paGoOTHI IPH BHIIOJHEHUH MUKPOOHOIOIHYECKOT0 MPaKTHKYMa

Muxkpobuonorudeckas gaboparopusi 00opynoBaHa JIaDOpPaTOPHBIMH CTOJaMH, KOTOPbIE UMEIOT TOIBOAKY
UIEKTPORHEPTHN K KaXJIOMy paboueMy MECTy. 3a KaXKIbIM CTYJCHTOM B JIADOPATOPHU 3aKPEIUISETCS ITOCTOSHHOE
pabouee mecto. Ha pabouem mecte He MOKHO OBITH HHYEro JummHero. Ha HEM ycraHaBimBaeTcs 000OpyIOBaHUE,
KoTOopoe TpeOyercs TOYTH Ha KaKIOM 3aHATHA. OTO MHKPOCKOI, OCBETHTENb, HA0Op KpacuTemneH,
0aKTEpHOJIOrMUECKNE TIETIN U HIJIBI, IIIATENH, MUNETKH I'paJydipOBAaHHBIE U TJIa3HBIE, IIPEAMETHBIE U TIOKPOBHBIE
cTéKIIa, BAHHOYKH ISl OKPACKH IPENapaToB, KaleJIbHHIA ¢ BOAOW, KapaHIAIlH 110 CTeKITy, GHIbTpOBaJIbHAS Oymara,
BaTa, MapJieBble Ca()eTKH, CIIUPTOBKA, CIIMYKH.

PaGorate B MUKpOOHMOIOTHYECKOH 1a00OpaTOpUN pa3pemaeTcs TOMBKO B XalaTax, HE pa3pemacTcst ecTb,
KYPHUTh U IIUTh.

B xozme paboThI ¢ KyIbTypaMH MHUKPOOPTAHM3MOB OaKTEPHOJIOTHYECKHE METIS M WIJIBI 00e33apakuBaroT
MPOKAJMBAaHMNEM B IUIAMEHH CIHPTOBKM. B ciydyae mnomazaHus HCCIEAYeMOro MaTepHana WIN KyJIbTypbl
MHUKpPOOPTaHU3Ma Ha PyKH, CTOJI, XaJlaT HEOOXOJMMO HEMEIJICHHO NMpoM3BecTH Ae3nHdeknuio. Ha Bcex mpoOupkax u
Jalmkax 0083aTeNIbHO MUIIETCS Ha3BaHHEe MUKPOOPTraHU3Ma, JlaTa ero noceBa, (JaMuIIusl CTyA€HTa, 1 HOMEp TPYIIIIHL.
Iocyny ¢ KynbTypaMu MHKPOOPTAHH3MOB, MOAJEKAIMMHU BHIOPACBIBAHHIO, CIEAYeT MPOKHILSITHTh WM 3aJIUTh Ha
CYTKH JAE3MH(HIMPYIOMNMM pacTBOPOM, TIIOCIE 4YEero MHKPOOPTaHM3MBI BBIOPACHIBAIOT W IOCYAY MOIOT.
HeakkypaTHOoe oOpamieHne ¢ KylnbTypaMH MHKPOOPTaHW3MOB IIPHBOJUT K BO3ZHWKHOBEHHMIO OaKTEpHaIBHOTO
a’po30JIsl.

[ocne oxoH9aHus 3aHATHSA pabouee MecTO AE3MH(HUIMPYETCs pacTBOpaMH Ju3oia, xjaopamuHa uiu 70%
pacTBOpPOM 3TWJIOBOTO CITUPTa. Vcnonp3oBaHHBIE B paboTe MpEeaMETHI TOMENA0TCsl B COCY € JIe3HH(UIMPYIOMIeH
xuaKkocteio (1% pacrBop xmopamuHa, 3% pactBop QeHona). MeTanandeckue MpeaMeTsl TPOXKHUTAIOT B TUIAMEHH
CIHUPTOBKH, MOIOT C MBIJIOM PYKH.




1. [IpuroToBnieHre MpenapaToB XKHUBBIX OAKTEPUi

[penapar «pa3napieHHas Kamis». Ha mpeaMeTHOe CTEKIO HAaHOCAT KAIUTFd BOIBI M MOMELIAIOT B Heé
HEOOJNBIIOE KOJIMYECTBO KYNbTYPhl MHKPOOPTaHH3MOB, Pa3MEIIMBAIOT W TOKPHIBAKOT TMOKPOBHBIM CTEKIIOM.
KysbTypy, BEIpalllCHHYIO HA TUNIOTHOW MUTATENIBHOMN CpeJie, MEPSHOCST B KATUTIO BOJIBI OAKTEPHOIOTHYECKON METeH, a
KYJBTYpPY, BBIPAIICHHYIO B XKUJAKOW CpPEAe - CTEPIIBHOIN MUMETKOW. B 3TOM citydae Karutio BOIBI Ha MPEIMETHOE
CTEKJIO MOXKHO HE HAHOCHTb.

Kamnst nomkHa ObITH HEOONBLIOH, YTOOBI JKMIKOCTH HE BBICTYNAJa 3a Kpas MOKPOBHOrO cTekia. B
MPOTHBHOM CITy4ae H30BITOK KHIKOCTH HEOOXOIMMO YIAIUTh (PHIETPOBATIBHON OyMaroi.

[penapat «Bucsvas Karisi». Kamio cycrneH3ud MUKPOOPTaHU3MOB TI€T/ICH MM OOBIYHBIM MEPOM HAHOCST
Ha [TOKPOBHOE CTEKIIO0, KOTOPOE TOBOPAYHBAOT KAIUICH BHU3 M IOMEIIAIOT €ro Ha PEAMETHOE CTEKIIO C yrITyOJIeHHEM
B neHtpe. Kamis gomkka cBOOOTHO BUCETh, HE KacasCh KpaeB U nHa yriayomenus. Kpas JyHKH mpenBapHTeIbHO
CMa3bIBAIOTCSI BA3ETTHHOM.

[penapaThl )KUBBIX KIIETOK PACCMATPHBAIOT C «CYXUMH CHCTEMaMI» MUKPOCKOIIA.

III. YcranoBka cera no Kénepy

Xopoliue pe3yabTaThl IPH paboTe ¢ MUKPOCKOIOM MOTYT OBITh MOJYYCHBI MPH YCIOBHU MPABHIBHOTO
OCBEIIEHHs 00BEKTa, JTYUIIHi CII0c0o0 OCBEIIEeHNs] OCHOBaH Ha cucteMe Kénepa.

VYcTaHOBKY CBETa BBIIOIHSIOT B CIIEAYIONICH MOCIEI0BATEIEHOCTH:

1. VcranaBnuBaroT MHKPOCKON M OCBETUTENh HA KPECTOBHHY. Ha TpeMEeTHbBIH CTONMK MOMEMIAI0T
npenapar. Y CTaHaBIMBAIOT 00bekTHB 8x. [lomHMMArOT KOHASHCOp BBepX 0 ymopa. OTKpPBIBAIOT MOTHOCTHIO
mmadparmy koHaeHcopa. OtoaBuraioT MartoBoe crekno. CTaBsST IUIOCKOe, 3epKajo. 3akphlBaoT auadparmy
OCBETHUTEIIS, OCTABUB TOJILKO HEOOMBIIIOE OTBEPCTHE.

2. Bxirouarot ocBetuTesb. [10M1B3y5Ch peocTaToM, peryTUpyIOT SIPKOCTh CBETa TAKMM 00pa30M, YTOObI HUTh
JaMIibl JaBajia crnabeiii Hakan Koprmyc ocBeTHTENs! yCTaHABIMBAIOT TAKUM 00pa3oM, YTOOBI CBET Majgal B IEHTP
3epkana.

3. 3aKpBIBAIOT 3€PKAJI0 MUKPOCKOIIA KPY>KKOM Oelioif Oymaru u (pOKyCHUpYIOT Ha HEro M300pakeHHe BUTKa
HUTKH JIaMIIBI OCBETUTENA. DTO JOCTUTACTCA NEPECABMKCHUEM TMaTPOHA JIaMIIbl OCBETHUTEIIA.

4. Tnags B OKYJIAp W CIIETKa Bpaiias 3epKajio, JIOBAT B I0J€ 3PEHHUSI W300paxkeHne Kpaée muadparmbl
OCBETUTECIIA, KOTOPOC UMECT BUA CBETIIOIO IATHA C HCYECTKUMU KpasMU. Ecnu oHO 3aHMMaer 3HAYUTCIIbHYIO 4aCThb
IOJIA 3p€Hus, €ro YMEHbIIAKT, OIIYCTUB O6’beKTI/IB WJIN CY3UB OTBEPCTUC lll/la(bpaFMbI OCBETUTEIIA, TJIAJA IPU OTOM B
okysisip. [TSITHO TIEPEeBOIAT B LICHTP MOJIS 3PEHHUSI OCTOPOKHBIM MTOBOPOTOM 3epKaja.

5. Ucnonb3yst 00beKTHB 8X, POKYCHPYIOT OOBEKT B 00JIACTH CBETIIOTO IATHA.

6. Cnerka omyckasi KOHJIEHCOp, ()OKYCHPYIOT B IUIOCKOCTH Ipenapara u300paxkeHue KpaéB nuadparmbl
OCBETHUTEJIS, T.€. OJy4aloT N300pa)keHNe CBETIIONO MISTHA ¢ YETKO OYePUCHHBIMU KPasiMH.

7. Cnerka oBopaynBasi KOpILyc OCBETHTENA HYKHO JOOHTHCS PAaBHOMEPHOI'O OCBEILEHHUS CBETIIOrO IIATHA.

8. OTkpbIBatOT AMadparMy OCBETHTEIIS TAK, YTOOBI CBETJIOE MSITHO 3aHSUIO BCE TIOJIE 3PEHUSL.

9. YcranaBnuBaioT 00beKkTHB 40X JUIs IpenapaTa «pa3JaBiIeHHast Kaliish» U «BUCSTYAs KaIuis.

KOHTPOJIbHBIE BOITPOCBI

1. Mukpobuonorudeckas J1abopatopusi U 0COOCHHOCTH PaOOThI B HEM.

2. Tursl COBpeMEHHBIX MUKPOCKOIOB. [IpaBuiia MUKPOCKOMUH.

3. TonoxeHne MUKPOOPraHM3MOB B CUCTEME OpraHUYECKOro Mupa. Vx obiue cBoiicTBa.

3AHATUE 2. NpurotoBaeHne GUKCUPOBAHHDbIX M OKPALLEHHbIX NPenapaTtoB MMKPOOPraHU3IMOB.
Ma3sok

COEP)XAHUME

1. IlpuroroBnenue GUKCHPOBAHHBIX OKPALIEHHBIX MPETIapaToB.

2. Mopdonoruyeckre 0COOEHHOCTH PA3IMYHBIX IPYIIT MHKPOOPTaHH3MOB.

3. IlpaBuia paboOThl C UMMEPCUOHHOI CUCTEMO}A.

3AJAHIA

1. IlpuroroBuTH Npenaparsl GUKCUPOBAHHBIX OKPAIIEHHBIX KJIETOK M3 MSACHOTO K My9HOTO HACTOEB,
JPOXKKEBBIX TPHOOB.

2. IlpuroToBuTh Npenapar "pa3aaBieHHas Karuis'" IpecTaBUTeNeit HUTYAThIM (HOpM.

3. IIpocMOTpeTh NIPUTOTOBIIEHHBIE IPENaPAaThl, MOJIB3YAICh 0OBEKTHBOM

MMU-90 u 3apucoBats, 00paTUB BHUMaHKE HA (HOPMY H B3aMHOE pacloNokeHne KieTok. 4. [IpocmoTpers

pa3UYHBIC TUTBI KOJIOHUH aKTHHOMHIETOB. Pe3ynbraTel HaOmoaeHni 0OpMHUTE B BHIE TAOJIUIIBL.

MATEPHUAJIBI U OBOPYJIOBAHUE: mscHOW W MYyYHOW HACTOW, CYCIICH3US IPOXOKEH, KYIBTYPHI
LIMaHOOAKTEpUH, TOTOBBIE IIpPEHapaThbl pPAa3IUYHBIX MOP(OIOTHYECKHX TPYMI MHKPOOPTaHW3MOB, KyJIbTypa
AaKTUTHHOMMUIIETOB, BBIPAIICHHBIX Ha damkax Ilerpu, MEKpOCKOIN, NMMEPCHOHHOE Macio, OEH3HMH, IPEIMETHBIE U
TIOKPOBHBIE CTEKIJIA, MapiieBble CalI(eTKH, CIHUPTOBKA, CIHWYKH, (HIBTpOBaJIbHAas Oymara, ITHIETKH, PacTBOPHI

KpacuTenen.
METOJIMYECKHE YKA3AHUA
1. IIpurorosnenne GpUKCHPOBAHHOTO OKPAIICHHOTO IpenapaTa
[IpuroroBnenne (UKCHPOBAHHBIX OKPAIICHHBIX IPENapaToB BKIIIOYAET CIEAYIOUIME  JTallbl

MIPUTOTOBJICHUEC MdA3Ka, BLICYIIIMBAHUC, (1)I/IKCEIIII/IIO 1 OKpPACKYy.



Jist mpuroToBieHust Ma3ka Ha 00€3)KMPEHHOE MPEMETHOE CTEKJIO TIOMENIAI0T MAJICHBKYIO KaIlIio BOABI 1
MepeHocaT B HeE merield HeOONbIIoe KOIMYECTBO HCCileAyeMoro marepuana. [lomyduBHIyiocs CyCHEH3UIO
PABHOMEPHO Pa3Ma3bIBAIOT METNEH Ha IUTomam 1-2 cM? BOIMOKHO GOTee TOHKHM CIIOEM.

[IpuroroBneHHBII Ma30K BBICYIIMBAIOT Ha BO3AYyXE, a 3aTeM (DUKCHPYIOT HaJ IUIAMEHEM CITUPTOBKH. JIiis
9TOr0 TpenapaT TPWXKIB MPOBOIAT Yepe3 IUIamsi CIUPTOBKH, Jep’kKa MpPEIMETHOE CTEKIO Ma3KoM BBepX. [l
WCCIIEIOBAHMS CTPYKTYPHI CTPOCHHS KJICTKH IPUOETAIOT K (PUKCANH Pa3IMIHBIMUA XUMUYECKUMU BeriecTBaMu (96%
STWIOBBIM cnupT, cMech Hukudoposa u np.). Ilpm 3ToM ¢QUKCHpYONIYIO KHAKOCTH HAJMBAIOT Ha Mas3oK JHOO
mpernapar Ha OINpEAENEHHOE BpeMsl TOTPYXaroT B CTakaH c ¢ukcatopoM. Pukcanms Ipenapara Ipecienyer
HECKOJIBKO IIeNIeli: YOUTh MUKPOOPTaHU3MBI, T.€. CIIeaTh Oe30MacHbIM albHelIIee oOpalleHne ¢ HUMH; 00ECTIeYUTh
Jydiiee NpUIHIIaHAe KJIETOK K CTEKITy; caenaTbh Ma30K 0ojiee BOCTIPHMMYHBBIM K OKpacKe.

@dukcHpOBaHHEIN Mpernapar NOMeNaeT Ha NapajulelibHble CTEKISIHHBIE PEeiikH, Jexanme HAJ[ KIOBETOH, n
3aJMBalOT KpacuteneM Ha 1-3 mi. s mpocToro okpammBaHUS KJIETOK Yalle BCEro IMOJNB3YIOTCS (YKCHHOM,
TeHIIMAHOBBIM (PHOJIETOBBIM HIIM METHIEHOBBIM CHHUM. [10 OKOHYaHUH OKPACKH Mpernapar MpOMBIBAIOT BOJOH 10 TEX
Top, TIOKa CTEKaloInasi Bojia He CTaHeT OeCIBETHOM, 3aTeM Mpernapar BHICYIIMBAIOT Ha BO3JyXE HJIH OCTOPOXKHO
TIPOMOKAIOT (PHIBTPOBATIbHON OyMaroi. J{ist momydeHus Oonee YUCTHIX NPEernapaToB KpacHTeNlb HATMBAIOT HA Ma3oK,
HaKpHITBIH (QUIBTpOBANBHON Oymaroil. dUKCHpPOBaHHBIE OKpAalIEHHBIE MpenapaThl MOTYT XPaHUTHCS JTUTENLHOE
BpeMsl.

1l. TTpaBuia pabOThl ¢ UMMEPCHOHHBIM 00HhEKTUBOM

dukcHpOBaHHBINM OKpAIEHHBIH Npernapar MOMeIIaeT Ha CTOJIMK MUKPOCKOIIA U, MOJNb3YsICh OOBEKTUBOM 8X,
ycTaHaBiIMBalOT cBeT 1o Kénepy. 3ateM B LieHTp mpenapara Ha Ma3oK HaHOCST KalUII0 MMMEPCHOHHOTO Macia U
ycTaHaBIMBalOT 00bekTHB MU-90. C TMOMOIIBI0 MaKpOMETPHUECKOr0 BHHTA OIMYCKAIOT TYOYC MHKPOCKOMA IO
TOTpYyKEeHUsI 0OBEKTUBA B Macjo, Cieds 3a TeM, YToObl ()pOHTaNbHAs JIMH3a HE KOCHYJAch MPEAMETHOrO CTEKJIa.
[Tocne 3TOro OCTOPOXKHO TOAHMMAs TyOyc W, HaOIIo/as B OKYJSp, HaXOAAT M300paxkeHWe mpernapata. TodHas
(hOKyCHPOBKa JJOCTUTAETCS C TOMOIIBI0O MUKPOBUHTA.

[To OKOHYaHMM MHKPOCKOIHMPOBAHMS MOJHUMAIOT TyOYyC, CHUMAIOT Mpernapar U OCTOPOKHO MPOTHUPAIOT
(poHTaNbHYIO JIMH3Y OOBEKTHBA CHAYaja CyXoi cajdeTkoii, a 3ateM TOW e candeTkoil, HO clierka CMOYEHHOM
OEH3UHOM.

1. 3yuenre MOpdOIOruy aKTHHOMHUIIETOB

21.]'15[ U3Yy4YC€HUSI AKTUHOMHULETOB CTYACHTBHI IIOJYYarOT IIOCEBBI IMOYBEHHBIX O6p3,3HOB Ha IITIaCTHHaX
Kkpaxmaio-ammuadHoro arapa (KAA). I1pooupkoii Beipesatot 010k KAA ¢ KoJoHKEl aKTHHOMUIIETa, EPEHOCAT ero
Ha NPEIMETHOE CTEKJIO U MUKPOCKOIUPYIOT IIPH MaJIOM YBEITMUEHUH MUKpOcKorna. CoCTaBIsIOT OMMCaHUE KOJIOHUI.
Pe3ysbraThl HAOJIIOICHUI PETUCTPUPYIOTCS B CIIEMYIOIICH TaOHIIe.

MOP®OJIOT' WS KOJIOHUIT AKTUHOMULIETOB HA KAA

Kononus Pasmep | IloBepx IBer munenus Brinenenue Pucynox
HOCTb MUTMEHTa B | KOJIOHUH
BO3/LyIIHOTO cybcTpaTHOTO cpeny
KOHTPOJIbHBIE BOITPOCBHI

1. XapakTepucTuKa OCHOBHBIX MOP(OIOrHIECKHUX IPYIIIT MUKPOOPTaHU3MOB.
2. OCHOBHBIE PA3IMYUs POKAPHOT U HYKAPHOT.
3. ®opma u pazMepsl KIETOK MPOKAPUOT.

3AHATHE 3. Oxpacka daktepuii no I'pamy

COJEPXXAHUE

1. BrieneHne HEKOTOPBIX CTPYKTYP M BKIIOYEHUH B KIETKaX MUKPOOPTaHU3MOB

2. Okpacka 6akrepwuii 1o ['pamy.

3AJAHUA

1. O6HapyXUTh METOZIOM HEraTHBHOM OKpacKku Karcyisl y Azotobacter chroococcum.

2. OxpacuTth criopsl y kKaptodensroit manouxu (Bacillus mesentericus).

3. BbIsSBUTH MIIMKOTEH B KIIETKAX JIPONOKEH.

4. OkpacuTh Ma3Ki TaHHBIX KyabTYp 1m0 [ pamy.

5. Bce npenapaThl IpOMHKPOCKOITMPOBATE U 3apHCOBATE.

MATEPUAII 1 OBOPYJIOBAHUE: kymbTypsl a30To0akTepa W KapTOQEIFHOW MANOYKH, CYCHCH3HS
IpOooKel, Habop KpacuTeneil: yepHast TyIb, pacTBOp JIroroms, kKapOoiIoBbIii PYKCHH, METHICHOBBIN CHHINA, (PYKCHH,
reHnuaBsuoneT; cmecb Huxmgpoposa, crupt, 1% pacTBop cepHOW KHCIOTH, 5% pacTBOp XpOMOBOHW KHCIIOTHI,
NpeIMEeTHBIC U IIOKPOBHBIE OTEKIIA, Cal(eTKH, CIMPTOBKY, CITHYKH, TUITETKH.

METOJUYECKHUE YKA3AHUA

1. BelsiBiieHUe Karcyn




Ha xopormio o6e3xupeHHoe MpeIMETHOE CTEKIIO MeTIeld HaHeCTH KaIuTio Hepa30aBlieHHOH YEpHON TYIIU U B
He€ BHECTH KaIlTIO UCCIIEAYyeMOH KyIbTyphl MUKpoopranniMa. CMech rmepemMerarb, TIOKPBITh IIOKPOBHBIM CTEKIIOM U
MIPOMUKPOCKOITMPOBATS, IOJb3YsCh 00bekTHBOoM BH-40.

Ha témHOM (hoHE TYIIN BBISBIISIIOTCS TIPO3pAYHbIE 30HBI KATICY BOKPYT PE3KO OYEPUCHHBIX KIIETOK.

II. Oxpacka criop y 6axrepuit mo merony [ns

Ha mpenmerHoe cTexio memiéli HaHEeCTH Ma30K M3 KYJIBTYpPbl MHUKpOOpraHn3Ma. Ma3oK BBICYIIMBAIOT Ha
BO3/IyX€ U 3aJIMBAIOT €ro 5% pacTBOPOM XPOMOBOI KHCIIOTHI M3 5 MUH. 3aTeM Ma30K IIPOMBITh BOJIOH, OKPBITH €TI0
TIOJIOCKOH (DMIIBTPOBAJILHON OyMaru, Ha KOTOPYIO HAHECTH pacTBOp KapOonoBoro ¢ykcrHa. OKpammBaTh Ma3ok 6-8
MUH IIpY HarpeBaHMH JI0 00pa30BaHUs TIApOB, AeprKa CTEKIO BRICOKO HaJl IIaMeHeM CUPTOBKH. [1o Mepe rcnapenus
KpacuTes, ero Hajlo epUoNIECKU 100aBIsATh, HE aBasl Mpernapary HOICOXHYTh.

Janee Ma30K HaJ0 THIATEIBHO MIPOMBITH BOAOH U IIOMECTHUTH IpemnapaT B CKISIHKY ¢ pacTBOpoM 1% cepHO¥
kucinoTel Ha 30-60 ¢ 10 mpuobpeTeHus UM ci1abo-po30Boiil okpacku. [Tocie auddepenmanmu Ma30k IPOMBITH BOJION
U OKpPacHUTh PacTBOPOM METHUJIEHOBOro cuHero Ha 10-15 MuH. 3aTeM Ma30K CHOBa MPOMBITH BOJOW, BBICYLIMTH Ha
BO3/IyX€ U TPOMHUKPOCKOITUPOBATH, MOJIB3Ysich 00bekTHBOM MU-90. Ha npenapate criopbl OKpammBaroTcs B KpaCHbIN
LIBET, a BEr€TaTUBHBIE KJIIETKH B TOIYOOI.

11l. BeuiBnienue rivkoreHa

W3 kynbTypbl MUKpOOpTraHU3Ma IIPUrOTOBUTH Ma3oK U 3adukcupoBath ero cMecbto Hukngoposa B TeueHue
5 MuH. 3aTeM Ma30K OKpacHTh KOHIIEHTPHPOBaHHBIM pacTBopoM Jltoroms Ha 30-40 c, IpOMBITH BOO, HAKPHITH
TIOKPOBHBIM CTEKJIOM M IPOMHUKPOCKOIIUPOBATh, ONB3YsCh 00bekTHBOM Bu-40. ['paHyIbl rirKoreHa oKparmBaroTcs
B KPacHOBaTO-KOPUYHEBHIH IIBET.

1V. Oxkpacka 6axTepuii o ['pamy

Merop okpacku 1o ['pamy MMeeT Ba)KHOE JUAarHOCTHYECKOE 3HAYCHHUE MPU ONpE/IeICHHH BUIIOB OaKTepu.
Bce 6aKTepI/II/I 10 CBOEMY OTHOHLICHUIO K 3TOMY METOAY ACJIATCA Ha I'PpaMIIOJIOKUTEIIBHBIC U TPaMOTPULIATCIIbHBIC.
CyIIHOCTh METO/Ia 3aKITIOYAETCS B TOM, YTO MPOTOILIa3Ma OaKkTepHaIbHBIX KJIETOK Y OTHMX BUAOB 00pa3yeT MpoYHoe
HEpPacTBOPUMOE B CHHPTE COEIWHEHHE Homa ¢ KpacurelieM (IPaMIIONIOKHUTENbHBIX OakTepuil), y APYTHX BHJIOB
NPOYHOE COeNMHEHUE He 00pa3yeTcs, M OHU JIETKO 00ECIIBEYMBAIOTCS CIIUPTOM (TPpaMOTpHIIATENbHbIE OAKTEPHH ).

Jiist ocBoeHMsI OKpackd 1o ['paMy Ha HpeIMETHOM CTEKJIe OJHOBPEMEHHO TOTOBSATCS TPU Ma3Ka Ha
paccTosiHiU | ¢cM OAMH OT APYroro: B LIEHTPE U3 KYJIBTYPHI APOXKKEH, a Mo OOKaM M3 KYJIbTYphl a30To0aKTepa U
KapTodenbHOi nanouku. Masku (PUKCUPYIOTCS HaJl CITUPTOBKOW M OKPAIIMBAIOTCS CIEAYIONIMM 00pa3oM:

1. Ha ¢uxcupoBaHHBIiI Ma30K KIaAETCs MMOJOCKA (DMIIBTPOBANBHON OyMard, MpOMUTHIBAETCS PAaCTBOPOM
TeHLIMaHBHOJIETa U HAHOCATCA HECKOIBKO Kaleldb BOABI TakK, YTOOBI BCA OyMaXkka CTaja BJIQXHOM M XOpPOLIO
mpuKacaitack K cTekiny. OKpaniMBaHue MPOU3BOIUTCS B TCUCHUH 1-2 MUH.

2. CHuMmaercs Oymakka, CIMBAaeTcs Kpacka M Ha mpernapar HaHocuTcs pactBop Jliorons na I munu (mo
MIOYEPHEHHS TIpenapaTa).

3. CnuBatot pactBop Jltoroist ¢ Ma3ka u HamBaroT Ha Hero Ha 30-60c¢ 96% crupT.

4. [Ipenapat mpoMBIBaeTCs BOIOH.

5. JlonosHUTENBHO OKpanuBaeTcss pyKCHHOM B TeueHHd 1-2 MuH.

6. CnuB Kpacky, mpemnapar I[pPOMBIBAIOT BOJOH, BBICYIIMBAIOT (GUILTPOBAIBHOW OyMaroit u
MUKPOCKOITUPYIOT.

Ilpn mpaBUIBHOM OKpacKe IPaMIIOIOXKHUTEIbHbIE OAKTEepUU OKPALIMBAIOTCA B CHHE-()HONETOBHH IIBET,
rpaMOTpHULATENIBHBIE - B KPACHBIN BT (hyKCHHA.

KOHTPOJIbHBIE BOITPOCBHI

1. Ctpoenre 1 XMMHUYECKHUI COCTAaB BHYTPEHHHUX CTPYKTYP OaKTEepUAIIbHOM KIETKH,

2. OcOOEHHOCTH CTPOCHUS KIIETOYHOM CTEHKH Y IIPOKAPHUOT.

3. Cnopsl, ux (pU3NKO-XUMHYECKUE CBOWCTBA M YCIOBHS 00pa30BaHMUS.

4. Karncynsl ¥ CIIM3UCTBIE YeXJIbl OaKTepuii, NX 3HaUCHHE.

3AHATHUE 4. Tunpl nuraTedbHbIX cpeld. CTepumiau3zaunusi MUTaTeJdbHBIX cped u mocyabl. IloceB
0aKTepMii Ha NVIOTHbIE MUTATEIbHbIE CPe/Ibl

COJJEP)KAHME

1. Cioco0b! cTeprIN3aIiy TUTATENBHBIX CPEl U MOCY/IBL.

2. Tloces OakTepuii Ha TUIOTHBIE TUTATEIBHBIC CPE/IBI.

3AJAHIA

1. TToaroToBHUTE K CYXOH cTeprIn3anuy Yamku [1eTpu, mpoOUpKN 1 MUIIETKH.

2. VI3rotoBuTH BaTHBIC MPOOKH sl TPEX MpoOUPOK. Pasnuthk B Hux MITA (Ha 1/2 o0bema mpoOHpKH) U
TTIOMECTHTH Ha cTepuin3anuio B anmapat Koxa ra 40 MuH.

3. Boututs u3 oxHo# npodupku MITA B crepunbHyto damiky [lerpu, a u3 oCTaBIIUXCSI ABYX MONYIHUTh
psiMoit 1 kocoit MITA.

4. OcBONTH TEXHHKY IEPECEBA YUCTHIX KYJIBTYP Ha MPSMYIO U CKOIIEHHYIO oBepxHOCTh MIIA 1 mposectn
pacceB Oaxtepuii B gamke [leTpu METOIOM MCTOMIAIOIIETO IITPHXA.



MATEPHAIJIBI 1 OBOPYIOBAHMUE: uamxu Iletpu, rpagyupoBanHbele mumnetku Ha I, 2 u 10 M,
IpoOHUpKH, BaTa, razeTHast Oymara, MIIA, crepunsHble yamku Ilerpu, ammapar Koxa, meriu, ciupToBKa, CIIMYKH,
KapaHJall Mo CTEKITy, HOKHHIIBI, HUTKH, YUCTBIE KYJIbTYPbl OaKTepHi.

METOJIMYECKHUE YKA3AHUA

1. Crepunnzanys nUTaTENBHBIX CPE ¥ MOCY/IBI

[Mox crepunmzanueii MIOHUMAOT TOJTHOE YHUYTOXEHNE MUKPOOPTaHU3MOB M UX CIIOP B IMTUTATEIBHBIX
cpenax, IOCyAe U Ha HHCTPYMEHTaX.

Paznuyaror TepMUUECKYIO U XOJIOAHYIO CTEPMIIN3AIHI0. B MUKPOOHOIOr MK IPUMEHSIIOTCS CIIETYIOIINE
CIOCOOBI TEPMHUYECKON CTEPUITU3ALINN:

1. IIpokanuBaHue B IUIAMEHN CHMPTOBKH WM TOpelku. MeTaulnyecKie U CTEKISIHHBIE TIPeIMETHI (UTJIbl,
TIETIIH, CKAJIBIIEIH, IINATENN), a TAKXKE BaTHBIE TPOOKH ITPOBOASAT HECKOJIBKO pa3 uepe3 IIaMsi CIUPTOBKY.

2. Crepwimzanysi KUISTYEHHEM METaJUTMUECKUX WHCTPYMEHTOB W PE3WHOBHIX TPYOOK B 2% pacTBOpe
kapOoHHTa HAaTpHs B TeyeHue 20 MuH.

3. Crepunmzaiysi CyXMM JKapoOM CTEKJISTHHOW mocynsl. [Ipn 3ToM mpoOHMpKH, KONOBI, KOHIBI ITHITETOK
TIPE/IBAPUTEIHHO 3aKPHIBAIOT BaTHBIMH NMpPOOKaMH M 00epThIBalOT Oymaroil. IlumeTrku oOepTHIBAIOT UIMHHBIMHU
MoJIOCKaMu Oymaru mupHHON 4-5 cM, HaMaTkIBast €€ 1o CIUpPay, HAYMHAsI C OTTSHYTOrO KOHIIA.

Yamku [lerpu 3aBopaumBaior B Oymary B ¢opme KBaapara. [[is 5Toro yamky MmomemiaroT Ha CEpequHy
JIUCTa, 3arM0aIOT €ro C IBYX MPOTUBOITOJIOKHBIX CTOPOH TaK, YTOOBI Kpasi Hajlerajid IpyT Ha Ipyra, a 1Ba CBOOOJHBIX
KOHIIa 3aru0aroT BHU3. [IpoOMpKM 0OBIYHO 3aBOPAaYMBAIOT B TTAKETHI IO HECKOJIBKO ITYK. [10ArOTOBIICHHYIO TaKUM
00pa3oM NOCy/y TOMEINAIOT B CYIIWIBHBIN IIKad, B KOTOpOM HarperaroT e€ npu temmeparype 160-170°0 B TeueHue
AH

4. Crepunmzanms TeKymuM napom. [IpousBosrt e€ B kunsitunbHiKe Koxa, KOTopblid npeacraBiser co0oi
METATMYECKUH HWIMHAP. BHYTpH ero HaxoAuTCsl MO/ICTaBKa M CETYATOe BEJPO, Ky/la MOMENIAIOT CTEPHIIH3yeMBblii
MaTtepual. Ha JHO HWJIMHAPA HAJIUBAKOT BOAY U HAarpe€BaroT €ro ¢ NOMOIIBIO JJIEKTPHUYICCTBA. HaneBaHI/IC B TCUCHUC
30-45 MHMH NPUBOAWT K THOENN BEreTaTHUBHBIX KIETOK. J[JIsl OCYIIECTBIICHHS MOJTHOW CTEPHIM3ALUA HEOO0XO0IUMO
IIPUMEHATh [TIOBTOPHOE IIPOIPEBAHUE IUTATEIBHON CPEJIbl UEPE3 CYTKU.

5. Crepunuzanusi mapoM II0J] JaBJICHHEM OCYIIECTBISIETCS B aBTOKJIAaBe, B KOTOPOM CTEPUIIU3yeMble
IpeAMEThl HarPEBAIOT HACHIIICHHBIM MApOM TIpU AaBiieHud Bbilie armocgeproro. [Ipu 120°C u nanenun 1 at™. B
TeueHre 90 MUH 00ECTIICUMBACTCS TIOJTHAS CTEPHIN3AIHS TUTATEIBHBIX CPEI.

B ’HAKOCTSX, KOTOPBIE TEPSIOT MUTATEIbHBIE CBOWCTBA IPH KUTITYCHUH (MOJIOKO, TTMBO U JIP.), YHUUTOXKAIOT
OakTepuH MyTEM MacTepU3aliu, KOTOPOE OCYLIECTBISIETCs pH Ooliee HU3KKUX TemriepaTypax (60- 80°C).

VI3 MeTo10B X0NOAHOH CTepHIN3alUH MUKPOOHOJIOTH HCIIONB3YIOT CTEPUIIN3ALUIO QUIBTPOBAHUEM,
yIbTPa(UONETOBBIMHU JIydaMU M Ta3000pa3HBIMH CPEACTBAMH.

1I. TToceB GakTepuii HA IUIOTHBIE TUTATEILHBIE CPEJIBI

BHeceHne KIETOK MUKPOOPIaHH3MOB B CTEPWIBHYIO CpPEIy Ha3bIBAETCA IIOCEBOM WM WHOKYJISILUEH.
IToceB MuKpoOpraHu3MoB TpeOyeT COONIOAEHMS ONPEHCICHHBIX NPaBWI, YTOOBI NPEIOXPAHUTH HCCICTYeMYIO
KYJIbTYpY OT 3arpsI3HEHHs] IOCTOPOHHUMH MUKPOOPTaHU3MaMHU.

Jlist moceBa MMKPOOPTaHU3MOB Ha NMOBEPXHOCTh MUTATENBHOM CPeAbl HCHOJIB3YIOT OOBIYHO MPOOHPKHU CO
ckomeHHoH moBepxHOCTbi0 MITA win wamrku Ilerpu. [ momydenus ckormeHHoi noBepxHocTH MITA mpobupky
TI0CJIe CTEPUIN3ALINU KIIayT B HAKIIOHHOE MONIOKEHHE Ha CTOJ, a IJIs HONTydeHHsl «psimoro» MIITA cTaBAT B IITaTUB.

[ moceBa KJIeTKH MUKPOOPTaHIU3MOB, BBIPAIIEHHBIX HA TBEPIIOW MUTATENbHOU cpene, OepyT meTnei, a u3
JKUJKOW NMUTATENBHON CPEABI - CTEPUIIBHOM MUIIETKOM.

[ToceB MUKpPOOpPraHM3MOB Ha TMOBEPXHOCTh CKOIIEHHON MoBepXHOCTH MIIA OCYIIECTBISIOT CISIYIOIUM
obpazoM. bepyt B j1eByI0 pyKy JB€ MPOOUPKHU: OTHY CO CTEPHIILHOM Cpej1oH (Aabliie oT ceds), APYTYIO - C KYJIbTYpon
MHUKpOOpraHu3MoB (Omke K cebe), a B PaByro PyKy 0aKTepHOJIOrHYecKyo MeTi0. CTepUIIU3YIOT NETII0 B IITAMEHU
CIMPTOBKH, VI YEro AepkaT ec CHayaja BEPTHKAJIBHO /10 NMOKPACHEHUS! IMPOBOJIOKH, a 3aT€H B TOPH30HTAIBHOM
TIOJIOKEHUN TIPOBOJSAT JEpKaTelb HECKONBKO pa3 uepe3 IUlaMs. 3aTeM, HE BBIMyCKas METIH, MHU3HHIEM U
0€3bIMAHHBIM MaJbLIEM NPABON PYKH MPIKHUMAIOT IPOOKH K JIaJJOHH, BEIHUMAIOT MX U3 MPOOHPOK M JEpKaT TaK JI0
OKOHYaHUS 1moceBa. Kpast OTKpBITBIX MPOOMPOK OOXKHUTaroT B IIAMEHH CIIUPTOBKH, MOCIIE 3TOTO METIeH OTOMparoT
KJIETKH MHKPOOPTaHM3MOB M BBOMIT IETII0 B TMPOOMPKY CO CKOMIEHHOW cpemoil. Cierka kacasich mNeTiel
TIOBEPXHOCTH arapa, IpoBOIAT CHA3Y BBEPX 3UI'3aroo0pasHylo WK MPSIMYIO 4epTy. [ opIIbIky mpoOUpoK 00XKHUTatoT
B IUIAMEHH CIHPTOBKH, 3aT€M OOXKHTaloT MPOOKH M 3aKpBIBAIOT MMM NpoOWpku. Eciy KoHerm BaTHOH MpoOKu
3aroperncs, To He clIeayeT e€ OpocaTh, a HY)KHO OBICTPO BCTaBUTH B MIPOOUPKY, TIE BaTa MOTYXHET.

IToceB Ha npsimyto noBepxHOocTs MITA mpou3BOIAT B TOW K€ MOCIEI0BATENBHOCTH, C TOM JIMIIb pa3HULIEH,
YTO 3/IECH IENAIOT YKOJI B TOJIILY IIUTATEILHON CPEbI.

Ecnu moceB nmpon3BOIAT B XKUAKYIO MUTATENBHYIO CPEAY, TO MPOOUPKH JIEPKaT IOUTH BEPTUKAIBHO U TIETITIO
C KJIETKAMH MHKPOOPTaHU3MOB TIOTPYKal0T HETIOCPEACTBEHHO B CpPENy.

Bce onmcaHHBIE BBINIE MAaHHUITYJISLUHA HTPOBOIAT OKOJIO IUIAMEHH CIUPTOBKH TI0 BO3MOXKHOCTH OBICTPO,
9YTOOBI HE 3arpsi3HATH KyJIbTYPY NMOCTOPOHHUMH MHKpoopranm3MaMi. [locie 3Toro mpoOMpKH MOANMCHIBAIOTCS U
CTaBATCS Ha ITPOPAIMBAHUE B TEPMOCTAT. Pe3ynbTaThl IEPECEBOB MPOCMATPUBAIOTCS HA CIECAYIOLIEM 3aHATHH.




Juist Toro, 4To0BI MPOBECTH pacceB MHUKPOOPTAaHW3MOB M3 XKHJKOW MHUTATENbHON Cpelbl HA MOBEPXHOCTD
IUTOTHOH cpena B yamke [leTpu, mocrynaior cineayronmM oopazoM. CTepHiIbHYIO MUTATENbHYIO Cpely U3 IpOOUpPKA
BBUTMBAIOT B CTepmiIbHYI0 yamky Ilerpu. /st aToro mpoOKy co cpemoit 6epyT B IpaByio pyKy, BHIHUMAIOT U3 Hee
MPOOKY, OOKUTaroT TOPJIBIIKO NPOOMPKH M. TIPHOTKPHIB cjerka damky lletpu, OBICTPO BBUIMBAIOT B Hee
MUTATENIBHYIO Cpey. 3aTEM KPBIIIKY 3aKPBIBAIOT U OCTABIIAIOT YAIIKy Ha FOPU30HTAIBHON MOBEPXHOCTH JI0 TEX 0P,
IIOKa HE 3aCThIHET cpeaa. I moceBa MPHUOTKPBIBAIOT KPBIMIKY Yaniky [leTpu u meTyiell mpoBOAAT IOCEB IO BCEH
MIOBEPXHOCTHU CpeNbl NapauIeIbHBIMU ITPUXaMH Ha paccrossHuU 0,5 cM Mexay HUMHU. Yalllky NOANUCBHIBAIOTCS U
MIOMEIIAIOTCS B TEPMOCTAT.

KOHTPOJIbHBIE BOITPOCHI

1. Poct u pa3mMHOkeHHe MUKpooprann3MoB. KpuBast pocta, BpeMsi TeHepalyy.

2. MeTonbl KyJIbTUBUPOBAHHS MUKPOOPTaHI3MOB.

3. BriusiHne pu3nuecKux u XuMHYecKuX (haKTopoB Ha POCT M Pa3BUTHUE MHUKPOOPTaHU3MOB.

3AHATHE S. [Tony4yeHne HAKONUTEJIBHOH KYJIbTYPhl KAPTO(eTbHON MAT0YKH M 230TGUKCHPYIOIIMX
O0akTepuii

COEPXXAHUE

1. TIpuroroBnenue cpel IUist KyIbTHBUPOBAHUSI MUKPOOPTaHHU3MOB.

2. YcnoBus KyJIbTUBHPOBAHMSI.

3. TlomyyeHue HAaKONUTEIBHBIX KYJIBTYp CBOOOJHOKMBYIIMX a30T(UKCHPYIOIIMX U  adpOOHBIX
CIopoo0pasyrommx OaKTepuii.

3AJAHUA

1. TlpuroroBuTH Cpeabl IS MOMYIEHHUsSI HAKOIMHUTEIBHBIX KYJIBTYP a9pOOHBIX M aHa POOHBIX
CBOOO/IHOXKMBYIIUX a30T(OUKCHPYIOMINX OAKTEPHIA.

2. [lony4uTh HAKOIUTENBHYIO KYIbTYPY KapTO(eIbHON ManodKH.

3. TIpocMoTpeTh TIOCEBHI, CleIaHHbIC HA PONIUTOM 3aHATHH. OOpaTUTh BHUMAHHE HA XapaKTep pocTa
KYJbTYphI Ha CKOIIEHHOM U npsiMoM MITA uB uamke [lerpu. PesynbraTsl HaOmtoeHHs 3a1IMCaTh B JTHEBHHK.

MATEPHAJIBI 1 OBOPYIOBAHMUE: Habop munepaibhbix coei: K2HPO4; MGSO,

* 7 H,O; NaCl; K,SO,; CaCO3; MnSOg; FeSQO,; rmroko3a; MaHuT,

arap, cTepuibHbIe Yaiiku [letpu, mpodupku, ko0l Ha 100 M1, BaTa, BEChI, pa3HOBECHI, IIATEH, BOSHAS
OaHs, TepMOMETD, 1OYBa, KIyOHH KapTodels, KapaHaall Mo CTeKIY, CKabIIelb.

METO/IMYECKHE YKA3AHUA

1. [IntarenbHbIC CPEbl

B 1aGopaTopHBIX YCIOBUSX MHUKPOOPIaHU3MBI KyIbTHBUPYIOT HA MUTATENbHBIX CPelaX, KOTOPHIC TOKHBI
comepkaTh BCE BELIECTBA, HEOOXOOWMBIE s uX pocra. Ilo cocraBy pa3nMyaloT HATypalbHBIE CPEmIbl
HEONpPEENICHHOI0 COCTaBa W CHHTETHUYecKHe cpenbl. HaTypalabHbIMU Ha3bIBalOT Cpefibl, KOTOPHIE COCTOST W3
MPOAYKTOB JKMBOTHOT'O WIIM PACTUTENBHOTO MPOUCXOKAEHHSA. K HUM OTHOCATCS OBOLIHBIE WM (PPYKTOBBIE COKH,
XKHUBOTHBIE TKaHHU, KPOBb, MOJIOKO, OTBAapbl MJIM HACTOU Msica, IOYBBI, HABO3, KIETKH MUKpoopraHusmoB. K uucmy
HATypaJbHBIX CPEA OTHOCATCS TAKKE MACO-TIENTOHHBIN OynboH, MIIA, nuBHOE cycio, ApoxoKeBast U KapTodenbHas
cpenpl, MMOYBEHHBIH A3KcTpakT. HaTypanbHble Cpelpl MCHONB3YIOT IS IOIIEpKaHHUSA KyIbTYp M/0, HAaKOIUICHUS
OuoMaccel W Ul JUarHOCTHYeCKHUX Ieneid. CHHTeTHYecKHe Cpedbl - 3TO Cpelbl, B KOTOPBIE BXOAAT COCOUHEHUS
OIIPEJIETIEHHOT'O COCTaBa, B3SThIE B TOYHBIX BECOBBIX KoiauuecTBax. OHHM IIMPOKO MCHONB3YIOTCS MPU M3Y4EHHU
oOMeHa BelecTB, (PU3UOIIOTHHA U OMOXUMHH MHUKPOOPraHu3MoB. CHHTETHUECKHE CPelbl M0 COCTaBY MOTYT OBITh
CJIOXHBIMU U MPOCTHIMH.

BeIgensior Takxke IMOMYCHMHTETHYECKHE Cpelbl, B COCTaB KOTOPBIX KPOME COEAMHEHUH H3BECTHOTO
XMMHYECKOTO COCTaBa BKIIOYAIOTCSl BEILECTBA HEOIPENEIIEHHOTO COCTaBa, HalpUMeEp, TaKHe, KakK JIPOX¥OKEBOH
aBTONHU3aT, IIOYBEHHBIH OSKCTPAaKT WIM THAPONIM3aT Ka3zeWHa. OTH Cpelbl I[IHMPOKO HCIONB3YIOTCS B
MHUKPOOHOIOTHYECKOH MPOMBIIUICHHOCTH.

OJeKTHBHBIE Cpefbl MPEeJHAa3HAYEHB! JUIA BBIJEICHUS MHKPOOPTAHM3MOB M3 E€CTECTBEHHBIX CpEl HX
obutanua. OHU 00ECIICUNBAIOT IPEUM YIIIECTBEHHOE Pa3BUTHE OIPEAEIEHHOMN IPYyNIBI MUKPOOPTaHU3MOB.

IIpn ompeneneHnu BUAOBOM NPUHAIICKHOCTH OakKTEpUH HCIONB3YIOT WHIMKATOpHbIE cpenbl. OHHU
0COOCHHO IHUPOKO MCHOJIB3YIOTCSI B CAHATOPHON M MEITUIMHCKON MUKPOOHOIOT UK.

o ¢pu3HIecKOMy COCTOSTHHIO PA3IIMYAIOT KUIKUE, CHITYYHE U IUIOTHBIE CPEbI.

XKunkue cpenpl NPUMEHSIOT U1 HAKOIUIEHHMsS] OHOMAcChl WM MPOAYKTOB OOMEHa, a TakkKe I
nccienoBaHus (PU3HOIOTHU U ONOXMMHUHM MUKPOOPTaHU3MOB.

Ceirryarie cpeipl NPUMEHSIOT B HPOMBIINIIEHHOHM MHMKPOOHONOTMH /il KYJIbTUBHUPOBAHMS HEKOTOPBIX
MIPOAYIIEHTOB (DPM3HOMOIMIECKH aKTHBHBIX BEIECTB, a TAKXKE JJIsl COXpaHEHHsS KyIbTyp MUKpooprann3MoB. K Takum
cpesaM OTHOCATCS, HallPUMEp, OTBAPHOE MIIEHO, OTPYOH, OMMIIKH.

[InoTHBIE cpedpl WCHONB3YIOT AL BBIICNEHHWS YNCTBIX KYJABTYp B JHArHOCTHUCCKHX LENAX, I
OIIpEIETICHUs] KOIMYECTBA MUKPOOPTaHN3MOB, ISl XpPaHEHUS KYJIbTYp B KOJUIEKIMAX U B psiae Apyrux ciydaeB. C
LIETBIO YIUIOTHEHHS CPeJl MPUMEHSIETCS arap WIN JKeaThH.

1I. [Tony4yeHne HAKONMUTEILHON KYIbTYPhI CBOOOIHOKHUBYIIHMX a30TQUKCUPYIOIIUX OaKTEpHI

I. B a»po6HBIX ycroBusax Hanbosee aKTHBHBIMHU CBOOOTHOXKHMBYIIIMMH B ITOYBE a30T(hHUKCATOPAMH SBIISIFOTCS
6axrepuu poma Azotobacter.




Jis BeIENIeHAs a30TO0AKTEpa UCIIONB3YIOT arapU30BaHHYIO Cpey DmIda ceayromero cocrasa, B r/100 mi
; ManuT - 20,0; K,HPO,- 0,2; MgSO,4 * 7H,0 - 0.2; K;SO, - 0,1; CaCOs; - 5,0; arap -2,0.

[IpuroToBNIeHHYIO CpeAy HATPEBAIOT IO PACIUIABJICHHUS arapa W CTCPHIN3YIOT B aBTOKJIABE WIIH alapare
Koxa. [locne crepunmsanuu cpeny BBUIMBAIOT B CTEPWIIBHBIC Yammky [leTpu U mocie Toro, Kak OHAa 3aCTHIHET, Ha
MTOBEPXHOCTH PACKJIAJBIBAIOT KOMOUYKM TIOYBBI TPUOMM3UTENBHO Ha paccTosHum | cMm. Komoukwm moYBHI
PaCKJIaIBIBAIOT KAMWUIIPOM, CMOYCHHBIM B BOJC. 3acesHHBIC YamKu lleTpu MOMEIIal0T B TEPMOCTaT MpU
temnepatype 28-30°C.

2. /17141 BBIIETICHUSI aHAOPOOHBIX a30T(PHUKCATOPOB HCIONB3YIOT Cpely BHHOTrpaIcKoro ClieIyoiero cocTana,
B 1/100 M1: T1rOK034 - 2,0; Ko;HPO, - 0,1; MgSO, * 7 H,0 - 0.05; NaCl — 0,05; MgSQ,, FeSO, — ciexapr; CaCO3 - 2,0.

[IpuroToBICHHYIO CpEy Pa3IUTh B MPOOUPKHU, BHECTH HEOOJBIIOE KOIUIECTBO IMOYBEI, 3aKPHITh BATHBIMH
npoOkamu u npocrepuiin3oBath B TeueHre 10 mun mpu 80°C. I[IpoOupKH MOMECTUTH B TEPMOCTAT IIPH TEMIIEpaType
30°C.

1I1. ITonydyeHre HAKONUTEIBHON KYJIbLTYPEI KapTO(EIbHON TaI0YKH

[IpomsITh KITyOeHB KapToders ¥, He CHUMAas KOKYPhI, Hape3aTh JIOMTUKH. X MOBEpXHOCTH CiIeTKa HATePETh
MEJIOM H TOJOXKHUTh B CTEpWIbHYIO damKy lleTpu, Ha THO KOTOpPOH HAJO TOJIOXKHTH CMOYEHHYIO BOHOH
¢bwibTpoBaNIbHYI0 Oymary. 3aTeM dariku IleTpu ¢ JOMTHKaMH KapTodess MOMECTHTh B CYIIMJIBHBIA IKad u,
BoiZiepkaTh B HeM 10 - 15 mun npu 100°C. Tlocne 3Toro yamku noMecTuts B Tepmoctat npu 27-30°C Ha 2-3 cyTOoK.

KOHTPOJIbHBIE BOITPOCHI

I. Tumbl muTaHUs MUKPOOPTAaHU3MOB, THIICBBIC MOTPEOHOCTH B CBSI3U C OCOOCHHOCTSMHU UX OOMCHA.

2. MexaHH3M MOCTYIJICHUS ITUTATSIILHBIX BEIIIECTB B KIICTKY.

3. Ucrounuku yriepona. ABTOTpoQHas ¥ reTepoTpodHast aCCUMUIISIMS YTIIIEKHCIOTHI.

4. Vcrounuku a3ora. Y CBOCHHE MUHEPAIILHBIX COSIMHEHHUI a30Ta. XapaKTepUCTHKA a30T(HUKCHPYIOIIIX
OaKTepHid.

3AHATHE 6. BoigeneHue YUCTOH KyJbTYPbI KapTod eJbHOMH NaJ09KH

COJJEPXXAHUE

[. Bolenenue YucThiX KyJabTyp MUKPOOPTraHU3MOB.

3AZIAHUA

1. TTocTaBuTh Ha cTepun3anuio 4 npodupku ¢ MITA.

2. y6e}1HTbCﬂ B IIOJTY4€HUU HAKOIIUTEIIBHBIX KYJIBTYpP, O UEM CBUACTCIILCTBYIOT:

a) 711 a3pOOHBIX a30T(HUKCATOPOB - 00pPa30BaHKUE CIU3UCTHIX KOJIOHUH BOKPYT KOMOUYKOB IIOYBHI;

0) U1 aHadPOOHBIX a30T(HHUKCATOPOB - IOMYTHEHHE CPelibl, Fa30BbIIETICHHE, 3allaX MACIITHON KHCIIOTHI;

B) JUIsl CIIOPOBBIX a3pPOOHBIX OaKTEpHUH - "KapToeabHOM NanouKu" - MOSBJICHUE HA TOBEPXHOCTH CPEbI
MOPIUMHUCTOM IUIEHKH.

3. IIpocMOTpeTh 1OA MUKPOCKOIIOM HAKOIUTENbHBIE KyJIbTYpPhI:

a) B KyJIbType a3pOOHBIX a30T(HHKCATOPOB BBIABUTH METOJOM HETaTHBHOM OKPACKH KaICYJIbl;

0) B KyJIbTYpe aHa3pOOHBIX a30T(HUKCATOPOB OOHAPYKHUTh KIIOCTPHIMAIBHBINA THI CIIOPOOOPAa30BaHHUS 1
BBISIBUTH I'PaHyJe3y B KICTKaX;

B) B KYJIBTYpe, KapTo(eIbHON NMalouKH 00HAPYKUTH criopsl. [lonydeHHbIe pe3yabTaTel 0)OPMHUTE B BUJIE
TaOJIULIBL.

YCJIOBUA U TTPU3HAKM POCTA HAKOIIMTEJIBHBIX KYJIBTYP

HakonurenbHas KynbTypa | YcClOBUS KyJAbTUBUPOBAaHUA |BuzyasbHble npu3Haky | Mukpockomnus,
pocta Mopdosornueckue
0COOEHHOCTH
A3sotdukcupyrome a’poOHBIE
Oaxrepun
aHa’pOOHEIE
"KaprogpenbHas namouka" a’poOHBIE

4. TIpoBectu pacceB CIIOPOBBIX a’pOOHBIX OakTepui ("kapTodenpHas manodka') Ha yamkax llerpu
meronoM P. Koxa u ucromaromero mrpuxa.

MATEPUAIJIBI U OBOPYIOBAHUE: MIIA, ammapat Koxa, mpoOupku, crepuinbHbIe yamku [lerpu, Barta,
TIPOOHMPKH CO CTEPMIIbHOM BOAOH, HA0Op Kpacok, pacTBop Jlroroms, uepHast TyIllb, HIMMEPCHOHHOE Maclo,



MIPEIMETHBIC U TIOKPOBHBIE CTEKIA, CAN(ETKH, CTUPTOBKH, CIIMIKH, (PHIBTpOBaIbHAS Oymara, KapaHIall Mo CTEeKIY,
M30THYTas! CTEKJIIHHAS [1aJI0YKa, CTEPUIIbHBIE MTUITETKA.

METOIMYECKHUE YKA3AHUA

1. BeineneHne YuCTON KYIBTYPHI

OCHOBHBIM METO/IOM BBIJIEIICHUSI YUCTHIX KYIbTYpP MUKPOOPTAHU3MOB SIBJISIETCSI METOJI, MIPEII0KEHHBIN P.
Koxom. ITpuHiun ero 3axitovaercs B NOIXYYEHUH YHUCTON KYJIbTYPhI U3 OTAEIbHON KOJIOHUH. DTOT METO]l IPUMEHUM
JUTSI MUKPOOPTaHU3MOB, KOTOPBIE XOPOIIO PacTyT Ha IJIOTHBIX Cpeniax.

[Ipu BBIIETEHUM YUCTOH KYJIBTYpPHl ad3pOOHBIX OaKTepuil HAKOMUTEIBHYIO KYJIbTYPY BBICEBAIOT Ha
MOBEPXHOCTh TUIOTHOW MHUTATEIbHOW cpenpl. i 3TOro CTepuiibHYIO0 muTateinbHyto cpeny MIIA pasznuBaioT B
cTepusibHbIe Yalky [leTpu U mocie Toro Kak cpeaa 3acThIHET, Ha €€ MOBEPXHOCTh B 1 YallKy U3 MUIMETKA HAHOCAT
KaIlTI0 HAKOIUTENBHOM KYIbTYpHI WM €€ pa3BeieHHEe B CTEPUIIBHON BOZie. 3aTe€M M30THYTOM CTEKISIHHOM MajJouKoi
pacnpenensaoT KaIlo Mo BCe MOBEPXHOCTH cpebl B yallke [leTpu, mocie yero 3Toi e najaodkoil MpOBOJAT MO
MIOBEPXHOCTH Cpelibl BO 2, 3 U 4-11 yamkax.

PacceBaTh HakomMTENbHYIO KYJIBTYpYy MOXKHO IETIEM METOAOM HcTomaromiero mrpuxa. [ng sroro I
TIETIIIO HAKOTIUTEIbHOW KYJIbTYpPBI pa30aBiIsIIoT CHavYaja B CTEpUIILHOM BOJIE, HAJTUTON B IPOOUPKY, a 3aTeM OTOUPAIOT
MeTyied pa3BelieHUs] U Ma MOBEPXHOCTH IIOTHOM cpeibl MpOBOJAT IITpuxu. Ilocie moceBa yamikd MOMENIAIOT B
TEPMOCTAT KpPBIIIKaMU BHU3. BbIpocIirie n301MpoBaHHbIE KOJIOHUHM OTCEBAIOT METJIe Ha MOBEPXHOCTh CKOIIEHHON
IUIOTHOH Cpe/bl B IPOOUPKH WU B )KHUIKYIO CPEIY.

KOHTPOJIBHBIE BOITPOCHI

1. MeTo/p!l BBIACICHUS YUCTHIX KYJIBTYp a3p000B U aHAdPOOOB U3 OTICIHHON KOJIOHHH.

2. MeTopl MOTYYSHUS YUCTHIX KYJIBTYP U3 OJHOU KIICTKH.

3. CriocoOBI OMpe/IeIeHUs] YUCTOTHI BBIICICHHBIX KYJIBTYP.

3AHATHE 7. BposkeHue NEKTHHOBBIX BeLIECTB

COEPXXAHUE

1. DHeprernyeckue MPOIECChl B KJIETKaX MPOKapHOT.

2. BpoxxeHue Kak SHepreTHYeCKHUi mporiecc.

3. bpoxeHue MeKTHHOBBIX BEIIECTR.

3AIAHUA

1. Mpocmortpers vamiku [letpu, 3acesiHHbIE HA MPOIUIOM 3aHSITUH, C/IENIaTh BBIBOJIBI O MOJIYYEHUH YHCTOM
KYJIbTYPBI.

2. [IpuroToBUTH CHOITUKH JIBHSIHOM COJIOMBI, IPOKHIISITUTH UX B TIpoOupkax 10-15 MuUH., 3apa3uTh CBEXei
JIBHSHOM COJIOMOM U ITOCTaBUTh TEPMOCTAT.

MATEPHAIJIbI U OBOPYIOBAHUE: npoOupKH, HUTKH, HOXKHUIIBL, JIbHSHASI COJIOMA, CTEpHIIbHAS BOJA,
BaTa, CIIUPTOBKA, CITMYKH.

METOJIMYECKHE YKA3AHUA

Paznuyaror Tpu THIA IEKTUHOBBIX BEIECTB: IPOTONEKTHH, IEKTUH U MIEKTUHOBAs KUCIIOTA.

Iponiecc paspyiieHHs NEKTUHOBBIX BEIIECTB HayMHAETCS C (PEPMEHTATHBHOTO THIPONW3a, KOTOPHIH
BBI3BIBACTCS OAKTEPUAMU, TPHOAMHU U AKTHHOMUIIETAMH.

Ion mefictBueM (hepmMeHTa MPOTONIEKTHHA3B! IPOTONIEKTUH THAPOIM3YETCs 0 MeKTHHA. Jlanee MeKTuH nox
JeHCTBUEM IEKTMHMETHII3CTEpa3bl Pa3pylIaeTcss OO IEKTWHOBOM KHCIOTbI M MeTHiIoBoro cmmpra. depmeHt
MOJIMTaJaKTypOHHUJa3a pa3pylIaeT MEKTHHOBYIO KHCIOTY O CBOOOJHBIX MOJEKYJ TalaKTypOHOBOH KHCIOTBHI H
JpYruX IIPOLYKTOB: KCWJIO3BI, apaOMHO3bI, TallaKTO3bl, METWIOBOTO CIHpPTa W YKCYCHOM kucnorel. Jlaee
oOpa3symoliuecs: YrieBoIbl B aHA3pPOOHBIX YCIOBHSIX COpa)KMBAIOTCS MO THIY MACISHOKHCIOrO  OpOXKeHWsI.
Hawubonee akTuBHO OpoXKeHHE TIEKTUHOBBIX BELIECTB ocymiecTBIsitoT Oaktepun poaa Clostridium. C. pectinovorum
NEPBBIM HAYMHAET IIPOIECC pa3pyLIeHUs MEeKTHHOBBIX BemiecTB. OH MpPEACTaBICH JOBOJBHO KPYIHBIMHU
TMTAJIOYKOBUIHBIMH KJIETKaMH, OAMHOYHBIMH WIIM COSAMHEHHBIMHU B LIEOYKH. CTIOpHI pacIionararoTcsi TEpMUHAIIBHO.

Ilo mepe HakomiIeHHs B cpele KUCIOT 3TOT BUJA NPEKpAINacT aKTHBHYIO JIESITENBbHOCTb, AAbHEHIIee
paspylieHre NeKTHHOBBIX BelecTB ocymectBiser C. felsineum. On uMeer Buja 0Oojiee MENKHUX MATOYKOBHIHBIX
KJIETOK, OIMHOYHBIX WM COCAMHEHHBIX mapaMu. Cropsl oBajbHBIE, (OPMHUPYIOTCS B IEHTpe KieTku. Kierku-
CHOPOHOCIB! KJIOCTPUANAIBHOTO THITA. DTH MHUKPOOPTaHW3MBI HCIIONB3YIOTCS B KA4ECTBE 3aKBACKH TSI aKTHBAIUU
mporiecca aHa pPOOHONH MOYKH MPSITMIBHBIX PACTEHUI.

Js BBIAETICHUS MEKTHHOPA3PYIIAIOMNX OakTepuid n3 crediei TbHA TOTOBSIT CHONWKH UTHHOW 5-7 ¢M U
CBSI3BIBAIOT UX IO KOHIAM HUTKOW. CHOITMKM MOMEIAIOT B MPOOHPKH, 3aIHUBAIOT Ha 2/3 oObeMa BOAOMPOBOIHOMN
Bon0# M KUIATAT 10-15 MuHYT. 3aTEM BOLy CIIMBAIOT, BOBHYTPH CHOIIMKA BCTaBIISIOT KyCOUEK CBEKEH COTOMBI JIbHA U
HaJIMBAIOT B NMPOOMPKH CTEPHIBHYIO BOXy. [IpoOMpKM 3aKphIBAalOT IJIOTHO CTEPHIBHBIMH BATHBIMH NMPOOKaMH H
MTOMEMIAIOT B TEPMOCTAT Iipu Temriepatype +35°C. Pe3ynbTaThl IpOCMaTPUBAIOT Ha CIICAYIOIIEM 3aHATHH.

KOHTPOJIbHBIE BOITPOCHI

1. Crioco0BI mOTy9eHUs! SJHEPTHH MUKPOOPTaHU3MaMHU.

2. OO011ast XxapaKTepUCTHKA MPOIIECCOB OPOKEHHUSI.

3. Ilyru cOpaxuBaHHs YIIICBOIOB.

4. MacnsHokucioe OposkeHne.



3AHATHE 8. YyacTe MUKPOOPTraHM3MOB B KPYTOBOPOTE OCHOBHBIX 3JIEMEHTOB B IIPUPOJE.

COAEPXAHHME

1. DKomorust MEKpOOPTaHU3MOB.

2. Uctionb30BaHe MUKPOOPTAaHI3MOB YEIIOBEKOM.

3AJJAHUA

1. IIpocmotpets yamiku IleTpu, 3acesHHbIe HA MPEABIAYILEM 3aHITUH. 3MEepUTh MIJUTUMETPOBOM JTMHEHKOM
30HBI TIO/IABIICHAS POCTa OAKTEPHI BOKPYT arapoBbIX OJ0YKOB. Pe3ynbpTaTel 0)OpMUTH B BHIEC TAOIHUIIEL.

JIEUCTBUE AHTUBMOTHKOB HA POCT BbIJIEJIEHHBIX BAKTEPUIA

Ne JlmameTp 30HBI IOAABIEHUS POCTA, MM
KYJIBTYpBI
TIEHULIAIIUH CTPENTOMMLIMH TeTPaLUKINH JIEBOMUIIETUH
1
2
3
4
KOHTPOJIbHBIE BOITPOCHI

1. PacnipocTpaneHrne MUKpOOpraHu3MoB B 6uocdepe.

2. Buoreoxumuueckas ACATCIIBHOCTh MUKPOOPIraHU3MOB.

METOAWYECKUE PEKOMEHAALIMU MO OPFAHU3ALMN CAMOCTOATE/IbHOM PABOTbI CTYAEHTOB

CamocrosTenbHble padOThl IMPEACTABISAIOT COOOW OJMH W3 OCHOBHBIX BHIOB Y4eOHOH JeATeNbHOCTH
cTyneHToB. Ha coBpeMeHHOM 3Tame o0pa3oBaHUS 3TOMY BHUIY JEATEIBHOCTU NPUAAETCA CYIIECTBEHHOE 3HA4YEHHE.
BbInosHEHHE CaMOCTOSTENBHBIX PAabOT CIOCOOCTBYET CO3HATEIBHOMY YCBOGHHIO TEOPETHYECKOr0 MaTepHuala,
BBIPa0OTKE HABBIKOB palOTHI C JINTEPATypoid, IOMOraeT B MOATOTOBKE K dK3aMeHaM. KpoMe Toro, 3To OfMH U3 BHIOB
TEKYILEro KOHTPOJIS B PEHTHHIOBON CHCTEME O0Y4eHUS.

OcHOBHast 4YacThb IIPEAJaraeMbIX 3aJaHUil Ul CaMOCTOATENbHOH paloThl HalleleHa Ha H3ydeHHe
TEOpPETHYECKOro Matepuana. [l caMOCTOATENbHOIO M3Y4eHMs CTyIEHTaM MpeIJIOKEH MaTepHuaj, KOTOpbIi He
paccMmaTpuBaeTcs Ha JISKIUSAX WM pacCMaTPUBACTCs JIMIIb 0030PHO.

TpeboBaHust K OTYETHOCTH:

- 3aganyusa HeoOXOAMMO BBINOJHUTL B TETPAagH IJIS CAMOCTOSATENBHBIX paboT mo miany: 1 . ®opmynauposka
Bompoca; 2. OtBer Ha Bonpoc; 3. CIIUCOK HCIIOIB30BAaHHOM JIUTEPATyPHI C YKa3aHHUEM CTPaHUII.

- CTyZAeHTHI IIPEACTABIISAIOT BBINOJIHEHHBIE 3a1aHNs HE MIO3IHEE MOCIEAHEH HEIEMH KaxXI0r0 MOLYIIS.

3agaHus JIsi CaMOCTOSITEILHOI
Tembl: Mopdonorus u cuctematmka npokapmot. KynbTuBMpOBaHMe U POCT MUKPOOPraHU3MOB.

MpoKkapuoTbl M OKpyXKalowWwas cpeaa.

3ananue 1. Jlalite pa3BepHyTHIE OTBETHI Ha CIEAYIOIINE BOIPOCHL:
1. Kaxossl npenenst quddepennuanmuy y mpokapuor?
2. Uro Takoe MepexHBAIONINE CTAJHU U II0YEMY OHU NEPEKHUBAIOT?
3. Uro Takoe ecTeCTBEHHAsl CUCTEMAaTHKa?
3anmanue 2. Jlalite pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOIPOCHL:
4. Vmeercs U psiMasi CBA3b MKy YUCIIOM MYTallUi ¥ BpeMeHeM?
5. PaBHO3HAYHBI JIM NOHATHS (UIIOTEHUN W 3BOTIOLHHN?
6. MOXHO JIM IOCTPOUTH BCEOOBEMITIONIYIO KITACCH(UKAIIMIO TI0 OTHOMY ITPU3HAKY?
3anmanue 3. Jlalite pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOIIPOCHL:
7. C xakuMU MPU3HAKAMHA KOPPEIHPYET pUOOCOMAITEHBIN ammmapat?
8. Kakue opraHu3Mbl OTHOCSITCS K ITPOTE00AKTEPUsIM?
9. Moryr 1 npoTe00aKTEPHHU MOTHOCTHIO 00ECIICYUTh ASCTPYKIMOHHYIO BETBb YIIICPOAHOTO IIMKIa?
3ananue 4. Jlalite pa3BepHYTHIC OTBETHI HA CIEAYIOIINE BOTIPOCHL:
10. Kak pacmpezenstorcs XxapakrepHbie QyHKIUH 10 puioreHerndeckomy apeBy? Hampumep, azordukcanusi,
TePMOQIITHS, aBTOTPOUS, aHAIPOONO3, THAPOTCHOTPOPH?
11. Tlouyemy nmaHOOAKTEPUH COCTABHIIM OTIEIBHYIO BETBb, a HE pacIpeIeIUIINCh 110 BETBSM KaK Ipyrue
¢dororpodsr?
12. Kaxk xopemnupyet Mopdomnorust ¢ XuMuueckoi GyHKIuen y Oakrepuii?
3anmanue 5. Jlaiite pa3BepHyTbIE OTBETHI Ha CIIEAYIOIINE BOIPOCHI:
13. MorkHO 51 paccMaTpuBaTh T€HOM OakTepuii Kak MO3aHUKy CBOWCTB MIIM )K€ KaK PsATIOCIIEeI0BATEIbHBIX



MproOpeTeHnH, 1 KaKUM 00pa30M MOTJIH TaKHE pacIipeieIeHHs BOSHUKHYTH?

14. Tlpencrasmnser au 6nopasHooOpaszue OakTepuil YIOpsAI0UeHHOE MHOKECTBO WIIH JKE CHCTEMY?

3ananue 6. JlaliTe pa3BepHYThIE OTBETHI HA CIEAYIOLINE BOPOCHI:

1. B Kakux ciydasx, ONUChIBasi OaKTepUaAIBbHYIO KYJIbTYpPY, MOKHO OIPaHUYUTHCSI aHAIN30M KIIETKH, a B
KaK{X — MTOMYJISIIAN?

2. YTO IOIIKHO NMPHUCYTCTBOBATH B CPEZIE, YTOOBI KYIbTYpa pociia?

3. Yro ABysieTCS MIEPBOCTENEHHBIM ISl IOHUMaHHMS JIEITETbHOCTH MUKPOOPTaHU3MOB B X Cpezie OOUTaHMs, 8 YTO
BTOPOCTENEHHBIM?

3aganus sl CAMOCTOSITEJIbHOM PadoThI
Tembi: MeTabonusm npokapunoTt. FeHeTUKa MUKPOOpPraHM3moB. Po/ib MMKPOOPraHM3MOB B IN106a/bHbIX

reoXxmmun4yeckKkux yuknax.

3ananue 7. [laiite pa3BepHyThie OTBETHI Ha CIEAYIOUINE BOIIPOCHI:
1. B uewm ominuune SHepreTuku GOTOTPOGHBIX U XEMOTPO(HBIX OPraHU3MOB?
2.  Moxer 11 XeMOTpo(hHBII OpraHU3M Pa3BHUTHCS B T0JIE TEPMOANHAMUYECKON YCTOWYNBOCTH CyOCcTparTa
peakuuun?
3. Kakue dororpodHbIe OpraHu3MBbl pa3BUBAIOTCS B MOJIE TEPMOAMHAMHYECKON YCTOMYMBOCTH CyOCTpaTa
peakuuu?
4. B03MOXHO JTU HCIIOJIH30BAHUE KIICTKOW YHEPTUHU HE CBI3aHHOM C MEPEHOCOM 3JICKTpOHA (MTPOTOHA)?
3ananue 8. [laiite pazBepHyThie OTBETHI Ha CIEAYIOIINE BOIIPOCHI:
5. KakoBa 3aBUCHMOCTb HEPTreTHKH KJIETKH OT KOHIIEHTpAIM! BEeLeCTBa B cpejie?
6. Kakue (akTopsl OrpaHUUUBAIOT BO3MOXHOCTH UCIIOJIb30BAHHSI OPTAHU3MOM PEaKIUK B KAYEeCTBE
SHEpPTroIaroeii?
Kak nomiepk1BatoTcs B KJIETKE YCIOBHsI, 00ECTIEUNBAIOIINE €€ KUIHEEA TENbHOCTh?

[Mouemy i GakTepHii crtocod TpaHCIOPTA BEIIECTB B KIETKY OKa3bIBAETCS KPUTHYECKHM ?

. 3amanmue 9. JlaiiTe pa3BepHYTHIE OTBETHI HA CIEAYIONINE BOIPOCHI:
10. Kax cBsi3aHO CPOACTBO KJIETKH K CyOCTpaTy C TpaHCHOPTOM?
11. B03MOXXHO JI1 HapyIIEHHE IEIIOCTHOCTH MEMOPaHbI Y MPOKaPHOTHOT'O OpraHn3ma?
12. Kaxkue peakiuu CBS3bIBAIOT IIUTO30Jb LUTOILIA3MbI ¢ MeMOpaHHbIM arnmapaTom? C pubocomamu?
13. Yrto HYXHO [UIsi TOrO, YTOOBI YaCTh Peakliii aHaboIu3Ma U katodosn3ma Oblia ooreit?
3ananue 10. [laiite pa3BepHyTbIe OTBETHI HA CIIEAYIOIINE BOIIPOCHI:
14. B03MOXHO 11 MOsIBIIEHHE a3pOOHOro oOMeHa 10 nosiBieHus ¢porocucreMst 11?7
15. Bo3MOXHO /11 IOSBJICHUE ABIXATEIbHOM LIETH MepeHOoca 3JIEKTPOHOB [0 MOsABICHUS (poTOCHHTEe3a?
16. Tlouemy MeTaboNMYECKUE MTYTH OMPEACISIOT crielinuKy oOMeHa (BHU3HOIOrHUECKUX IPYIIIT
MHUKPOOPTraHU3MOB?
3ananue 11. [laiite pa3BepHyTbIe OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
17. Moryr 11 oTaesbHbIe EPMEHTHI XapaKTepU30BaTh MyTH 0OMeHa opranu3ma?
18. Kak 3aBucHuT cuHTe3 (pepMeHTa OT BHELIHUX YCIIOBUIA?
19. KakoBo 3HaueHHe 3amacHbIX BemecTs s pororpodos? s xemoTpodoB?
3ananue 12. [laiite pa3BepHyTbIe OTBETHI HA CIIEAYIOIINE BOIIPOCH:
1. Bo03MOXHO JI IPEACTABUTH BOSHUKHOBEHNE ['€HOMA HOBBIX OAKTEpHil B BUIIE TOCIEI0BATEBHBIX
MyTarwmit?

2. Kakoe 3HaueHHE NMEIOT KOMOMHATOPHBIE IIPOLECCH B TEHETUKE MUKPOOPTaHU3MOB?
3. KaxoBo 3HaueHHNE OTTOPKEHHS YY)KEPOJHOU reHeTHYeCKO MH(POPMALIMH VIS CYIECTBOBAHHUS BUIIOB?
4. Yro Takoe rerepooOus B IPUIOKEHHHA K MUKPOOHBIM CHCTEMaM?
5. Kak pa3pemuts npoTHBOpeune MEKAY COXPAaHEHNEM CBOIMCTB BU/IAa M NX M3MEHEHHEM Ha ypOBHE
Oaxrepwuii?
TpebdoBanus K peiiTHHT-KOHTPO.II0
Monynu | Tembr | Bugst paGor | Baubt
5 cemectp
I momyms 1. Benenue. OOBEKTBI, METONBI U UCTOPHUS JlabopaTopHbie pabOTHI 10
MI/IKpO6I/IOJIOI‘I/II/I " BUPYCOJIOTHUH. 3anaH1/1;1 IS CaMOCTOSITEJIbHOU 5
2. Mopoororust mpokapuoT paboThr
3. OU3HOIOTHS IPOKAPHOT Pedepar 5
4. CucreMaTuKa IpoOKapruoOT
KomnokBrymbl 10
HUroro:
5. DKOJIOTHSI IPOKAPHOT JlabopaTopHbie paboTHI 10
6. KyneTuBHpoBaHue mpoKapruoT 3agaHus Uil CaMOCTOSITENTBHOM 5
7. Bupycsl paboThI




II monyns 8. 'eHeTHKa MUKPOOPTaHU3MOB Pedepat 5
9. M
nkpodiopa duochepsr KoMIOKBIyMSI 10
Uroro: 60
DK3aMeH 40
Bcero: 100




HPUJIOKEHUE 2

5. OIEHOYHBIE MATEPHAJIBI JIJISI IPOBEJEHWA TEKYIIENA U MIPOMEKYTOUYHOM ATTECTAIIMA

5.1. OueHo4HBIe MATEPHAJIBI /ISl IPOBEACHUSI TEKYLIeH aTTecTAlUA

TecToBbIC 3a1aHusI [ IOATOTOBKH K KOJUIOKBHYMY

Tema: Metabomu3m npokapuot. bpokenue.

1. JIutorpohHBIMU HA3BIBAIOT

a) OpraHU3MbI, KOTOPHIC B KaU€CTBE JIOHOPOB 3JIEKTPOHOB HUCIIONB3YIOT HEOTPAHHYESCKUE BEIIECTBA;
0) OpraHU3MbI, KOTOPBIC B KAUeCTBE JOHOPOB JICKTPOHOB HCIOIb3YIOT OrPaHUYECKHE BEIIECTRA; B)
OpraHU3MbI, KOTOPBIC HYX/IAI0TCS B MUKPO- H MAKPOJIEMEHTAX;

F) OpraHu3Mbl, JJI1 KOTOPbIX UICTOYHUKOM SHEPIUH ABJIAIOTCA OKUCIUTCIbHO-BOCTAHOBUTCIIbHBIC PCAKIIUU.
2. dororpodaMu HA3BIBAIOT

a) OTPaHU3MBI, HCTIONB3YIOIINE CBET B KAYECTBE HCTOYHUKA SHEPTHH; 0)

OpraHHU3MBI, CIIOCOOHBIE K aBTOTPO(HH;

B) OPTaHU3MBI, COIEPIKAIIINE XIIOPOPUILIEI;

T') OpraHU3MBI, UCTIONB3YIOIUE YIIICKUCIIBIN ra3 IyIs CHHTE3a OPTaHUKH.

3. B 3aBucuMocTH 0T 0COOEHHOCTEH KOHCTPYKTHBHOTO METa00IM3Ma OpraHU3MbI JEJIAT Ha

a) aBTOTPOQOB U rerepoTpodoB;

0) xeMoTpodoB 1 GOTOTPOGOB;

B) XeMoIUTOTpooB, XeMoopraHoTpohoB, GoToIUTOTpohoB U PoToOpraHoTpodoB;

r) nybakTepuil u apxeGaKTepuii.

4. K xako# rpyrie o croco0y CyIecTBOBaHUsI OTHOCHTCS OOJIBIIMHCTBO MPOKAPUOT?

5. 3amonHuTe NPOIYCKH B TabIuIe

Hcrounuk Honop Hcrounuk Crioco0 cymiecTBOBaHHUS IIpencraBurenu
SHEPrUH 3JIEKTPOHOB yriiepona MPOKapHOT
XEeMOJIUTOABTOTPODHS
CBET HEOpT. OpraHud.
COEMHEHNUS COETMHEHUS
(oroopranorereporpodus
CBET HEOpT. YIJIEKUCIBIN
COEIMHEHNUS ras
XEMOOPTaHOaBTOTPOHS
OK.-BOCCT. OpraHHd. OpraHud.
peaxnuu COEIMHEHNS COETMHEHUS




¢oroopranoaBrorpodus

OK.-BOCCT. HEOpT. opraHuvy.
pCaKkuuun COCIUHCHUA COCIUHCHUA

6. Jlaiite onpenenenue TepMUHY «OpOXKEHUE»

7. BetiecTBO MOXET OBITh MOJBEPIHYTO COPAXKMBAHUIO MTPH YCIOBUH, YTO OHO

a) UMeeT HeHTpAIbHOE WM OCHOBHOE 3HaueHue pH;

0) COMEPIKUT HETTONHOCTHIO OKUCIICHHBIC UITH BOCCTAHOBJICHHBIC YTIICPOJIHBIC ATOMBI; B)
COZIEPIKHT caxapa;

r) MeeT OoraTbie SHEPrUe XUMUUECKUE CBSI3H.

8. BpoxxeHue CUNTaIOT IPUMUTHBHBIM SHEPTETUYECKUM ITPOLIECCOM, TIOCKOIIBKY

a) KOHEYHbIE MPOJYKThI COMEPKAT 3HAUNUTEILHYIO YaCTh SHEPIHH, 3aKITFOUCHHON B ICXOAHOM cydcTparte; 0)
JaeT MaJIbIi BBIXO/] DHEPI'HUHU;

B) JIaBHO BO3HHUKIIO;

I') IIXPOKO PACHPOCTPAHEHO B PHPOJE.

9. Kakum obpa3om pemiaercs npodiieMa akienTopa JIeKTPOHOB MpU OpokeHnu?

10. Oxapakrepu3yiiTe Mo cieIyroIeil cxemMe MPOoNMOHOBOKHCIOe OpokeHne

- UCXOMHBIN cyOcTpaT(bl)

- TIOCJIEA0BATEIbHOCTh OMOXUMHUYECKUX PEaKIUil

- YCJIOBUSA IPOTEKAHUS MPOLIECCa, BAPHAHTHI Pa3BUTHSI Ipoliecca IIPH U3MEHEHUH YCIIOBUH
- CyMMapHbIi SHEPTeTUUECKUI BBIXOJ

- MHKPOOPTaHU3MBI, BBI3bIBAIOIINE JaHHBIH ITpoLece

- IPaKTUYECKOE 3HAUCHUE ITOr0 OPOXKEHUS

11. Oxapakrepu3yiiTe 1o CIEAYIOIIEH cXeMe reTepodepMEHTATUBHOE MOJIOYHOKUCIIOE OpOXKeHHE
- ICXOIHBIN cyOcTpat(bl)

- IIOCJIEI0BATENILHOCTh OMOXUMHYECKUX PEAKIM

- YCJIOBHS IIPOTEKAHUS MPOLIECCA, BAPHAHTHI Pa3BUTHSI ITpoLiecca IPH N3MEHEHNHN YCIIOBUH
- CyMMapHbIi SHEPTeTUUECKUI BBIXOJ

- MHKPOOPTaHU3MBI, BBI3bIBAIOIINE JAHHBIH ITpoLece

- IPAKTHYECKOE 3HAYEHNE 3TOT0 OpOXKEHUS

12. OxapakTepu3yiTe 1o CIeIyIoIIei cXxeMe CIIUPTOBOE OpOKeHHe

- ICXOIHBIN cyOcTpaT(bl)

- MIOCJIEI0BATEIILHOCTh OMOXUMHYECKNX PEAKINi

- YCIIOBHS IPOTEKAHUS MPOIIECCA, BAPHAHTHI Pa3BUTHSI MpoLiecca IIPH W3MEHEHNH YCIIOBUI
- CyMMapHBIH YHEPTeTHYECKUH BBIXOI




- MUKPOOPTaHU3MBI, BBI3BIBAIOIINE JAHHBIH ITpoLiece

- IPAaKTHYECKOE 3HAUYEHHE 3TOr0 OpOXKEHUS

13. OxapakTepHu3y#Te 110 ClleyIolel cCXxeMe MacsIHOKHUCIIOe OpOKeHHe

- UCXOHBIN cyOcTpaT(bl)

- TIOCJIEIOBATENILHOCTh OMOXUMHYECKUX PEaKIUi

- YCJIOBUSI IPOTEKAHUSI IPOIIECcca, BApUAHThI Pa3BUTHS MTpoLiecca IPU U3MEHEHUN YCIIOBUI
- CyMMapHBIi YJHEPTeTHYECKUH BBIXOJ

- MUKPOOPTaHU3MBI, BBI3BIBAIOIINE JAHHBIH ITpoLece

- IPAKTHYECKOE 3HAUYEHHE ITOr0 OpOXKEHUS

BOl'[pOCbI JJIs1 TOATOTOBKH K KOJITIOKBUYMY

OtuerHas Tema: CucTteMaTuka IPOKApHOT. [ pynbsl IPOKapHOTHBIX OPraHU3MOB.

1. K kakoii rpymme mo bepmku (1993) otHocsaTes crenyromue poasi? Jlafite XapakTeprCTHKY 3TO# TpyrIe:
Bapuanrt 1(1) Methanobacterium, Methanosarcina, Methanococcus, Methanospirillum
BapuanT 2(1) Halobacterium, Halococcus, Haloferax, Natronococcus

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

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

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

2. IlepeuncnuTe OCHOBHBIX NPEACTaBUTENEH, OTHOCAIIUXCS K TPYIIIE:

Bapuanr 1(2) DHmocnopoodpasyronine rpamMInoIokKuTeIbHbIC OpraHH3Mbl

Bapuanr 2(2) IToukyromuecs: 0akTepuu U MPOCTEKOOAKTEPUH

Bapuanr 3(2) DxcrpemanbHbie TEpMODUIBLHBIE apXe0aKTepUH

Bapuanr 4(2) TepmodunbHbie CyIb(aTBOCCTAHABIUBAIOIINE apXeOaKTEPUH

Bapuanr 5(2) A3poOHbIE XeMOTUTOTPO(HI

Bapuanr 6(2) CynbdugoreHst

Bapuanr 7(2) AHokcureHnHbie GoTOTpOdHbIC OaKTepHn

Bapuanr 8(2) Okcu rentbie GoToTpOdbI

OruerHas Tema: [IpokapHoThl H OKpyKaromas cpea.

BO3HUKHOBEHHE U pa3BUTHE SKOJIOIMH MUKPOOPTaHU3MOB

AyTaKonorus GaKTepuii.

3eMHOe TATOTeHHE, MATHUTHBIC T10JISL, H3IY4CHUSL.

Temneparypa.

KoHnuenTpauust HOHOB BOIOPOAA.

BojHast akTHBHOCTb.

MonexynsipHbIi KUCIOPO.

[MuratenbHbIC BEIECTBA.

ToKcHYHBIE BENIEeCTBA.




Buornueckue GpaxTopsl.

®opMBbl B3aMOOTHOIIEHUH OaKTEPHIA.

B3anmooTHOIEHNs MEKPOOPTaHU3MOB ¢ O€CIIO3BOHOYHBIMH )KUBOTHBIMH.
B3anmooTHOIIEH S C TO3BOHOYHBIMH.

B3anMooTHOIIEHUS ¢ pacTeHUAMU.

6. Apeabl OakTepHii U OaKTepUATBHBIC IICHO3BI.

TecToBbIC 3aaHUsI JJIsI TIOATOTOBKH KOJJIOKBHYMY

OrtuetHas TeMa: Metabonmu3M npokapuot. dotorpodus.

1. BoJIBIIMHCTBO [MAHOOAKTEPHI OTHOCST K

a) XeMOJIUTOaBTOTpodam;

0) xeMoopraHoreTepoTpodam;

B) (poronuroaBToTpodham;

r) oToopranoaBToTpodam.

2. ®OTOCHHTE3UPYIOIINE MPOKAPHOTHI HCIIONB3YIOT

a) TOJBKO BUIUMYIO YacTh CIIEKTPA;

0) ynbTpaduOoIETOBYIO U BUIUMYIO;

B) YJIBTPa(HOIETOBYIO U HHPPAKPACHYIO;

') BUIUMYIO U HHPPaAKPACHYIO.

3. Habop nurmeHToB y GpoTtoTpodHbIX 3ydaKkTepuit

a) IIOCTOSIHEH I ONPEIEICHHBIX CHCTEMAaTHYECKUX IPYIIL;

0) OOMHAKOB Y BCEX CHCTEMAaTHYECKUX IPYIIL;

B) BapbHUpYeT B IpeAeIax OXHON U TOH ke CHCTeMaTHIeCKOU TPYIIIIEL; T)
pasiyeH Jaxe B pefeax OJHOTO BUA.

4. DOTOCHHTETHYECKHE TUTMEHTHI ¢ XUMUUECKOW TOYKH 3PEHUS OTHOCAT K

5. B kiietke GpoToTpoh)0B-POKAPUOT OOHAPYIKEHBI

a) XJI0pOo(UILIBI U OAKTEPHOXIOPODUILIEI,

0) TOJBKO OAKTEPHOXIOPODUILIIBI;

B) TOJIBKO XJIOPO(UILIIBI;

T) y OHUX XJIOPOGHUILIBI, Y IPYTUX OaKTEPHOXIOPO(UILIHL.
6. MakcHMMyM TOTJIONIEHUS] B CAMOM JUTMHHOBOJIHOBOM YacTH CIEKTPa UMEET
a) xsopohuI a;

0) xmopoguia b;

B) OaKTEPHOXJIOPOQHILT a;

r) 6aKkTeproxIopoduI b.

7. OUKOOMIMIIPOTENHBI HAWICHBI Y

a) MUaHOOAKTEePHIA;

6) mpoxI0po(hUTOB;




B) 3€JICHBIX OaKTepuii;

T) IYpIYPHBIX OaKTEpHid.

9. KapoTuHOU/IBI y IPOKAPHOT BHIMOJHSIOT CICSAYIONME (YHKIIMH:

a) ABJLSIFOTCS BCTIOMOTATEIbHBIMHU (DOTOCHHTETHUSCKUMHU TTUTMEHTAMH, YJaCTBYIOT B PEaKIMAX (POTOTAKCHUCA, 3AIIUIIAI0T OT TOKCHYESCKHX I(PPEKTOB CHHIIIETHOIO KHCIIOPO/Ia;
0) MPUIAIOT OPAHXKEBYIO OKPACKY KIIETKaM, SIBIISIFOTCS BCTIOMOTaTeIbHBIME (POTOCHHTETHISCKIMH MTUTMEHTAMH, 3aIUIIA0T OT TOKCHYECKHX 3P (HEKTOB CHHIIIETHOrO KUCIOPOIa; B)
MPUIAIOT OPAHKEBYIO OKPACKY KIIETKAM, YIACTBYIOT B PEaKIHAX (POTOTAKCUCA, 3ALIUIIAIOT OT TOKCHICCKUX 3((PEKTOB CHHITIETHOIO KUCIOPO/Ia;
T) SIBISIFOTCSL BCIIOMOTATebHBIME (DOTOCHHTETHUSCKUMHU MMUTMEHTAMH, YYaCTBYIOT B PEakIusax (oTOTakcHca, MPUIAIOT OPAHKEBYIO OKPACKY KIICTKaM.
10.  Cmektp morsoiieHus y (OTOCHHTETHYECKHX MPOKAPHOT

CIBHWHYT B @) KPacHYI0 00J1aCTh;

0) CHHIOI 00J1aCTh;

B) 3€JIEHYIO 00J1acTh;

T') JKENTYI0 00JIaCTb.

11. ®orocuHTETHYECKHH alapar y MpOKapuoT COCTOUT U3 CIEAYIOIIUX (YHKIIMOHAIBHBIX KOMIIOHEHTOB

a) CBETOCOOMPAIOIINX MUTMEHTOB, (POTOXMMHUYECKHX PEAKIIMOHHBIX IIEHTPOB, (DOTOCHHTETUYECKHX DIIEKTPOHTPAHCIIOPTHBIX CUCTEM; O)
MeMOpaH, CBETOCOOMPAIOIINX TMIMEHTOB, JIEKTPOHTPAHCIIOPTHBIX CHCTEM;

B) CBETOCOOHMPAOIIMX MUTMEHTOB U PEaKIMOHHBIX IIEHTPOB;

r) MeMOpaH, XJI0pO(HIUIOB, KAPATHHOU/IOB.

12. OTMeTbTe BepHbIE XapaKTePUCTUKH JUIs TPYIIIIbI FeIM00aKTepuit

a) CTporue aHaspoObl;

0) conepikaT TOJIbKO OaKTepHOXJIOpodUILT g;

B) aHOKCUT'€HHBIH (OTOCHHTE3;

T') TPaMIIONIOXKUTEIbHAS KICTOYHAS CTEHKA;

1) GOTONMUTOABTOTPORBI;

€) CIIOCOOHBI K a30T(hUKCAITHIH.

13. OTMeThTe BepHbIe XapaKTePUCTUKH IS IMaHOOAKTePHiA

a) TOJIBKO OKCUT'eHHBIH ()OTOCHHTES;

0) MOT'YT pa3MHOXATbCSl IOYKOBAHUEM;

B) cloxkHasi Mopdonorudeckas quddepeHmupoBka;

T') TPaMITIONIOXKUTEIbHAS KICTOYHAS CTEHKA;

n) umeroT pasopsannsblii L[TK;

€) o0nHUraTHBIEC a’POOHL;

) CIIOCOOHBI K a30T(HHUKCAIIHH.

14. OTmeTbTe BepHBIE XapaKTEPUCTHKH IS IPOXJIOPOPHUTOB

a) aHOKCHUTEHHBIN ()OTOCHHTE3;

0) orcyrcrBue XiIopoduinia b;

B) OJJHOKJICTOYHBIE;

T') TPaMITONIOKHUTEIbHAS KICTOYHAS CTCHKA;

1) MUKPOA3pOQHITBI;

€) CIIOCOOHBI K a30T(hUKCAIHH.

15. OTMeTpTe BepHBIE XapaKTEPUCTHKH JJISI ITyPITYPHBIX OaKTepui




a) TpaMOTpHUIaTeNIbHAsL KIIETOUHAsI CTEHKa;

0) OJTHOKJICTOUHBIC;

B) MOT'YT Pa3MHOXKaTbCs TOYKOBAHHEM;

T') aHOKCUTE€HHBIN (POTOCUHTE3

1) obnuratHble (GOTOTUTOaBTOTPODEI;

€) a’spo0sI;

) CIIOCOOHBI K a30T(UKCALIUH.

16. OcHOBHBIM MEXaHU3MOM aBTOTPO(GHOH (PUKCALIUH YIIIEKUCIOTHI Y TPOKAPUOT SBIISIOTCS
a) HE3aMKHYTHIH aneTnin-KoA myTs;

6) BoccranoBurenbHblid LITK (1mkn ApHoHa);

B) BOCCTaHOBUTEJBHBIN MeHTo30(hocdhaTHbIi myTh (11K KansBuHa);

r) imki KanbBuHa, HO NIPU YCIIOBUH, YTO YIJIEKHCIOTA — €IMHCTBEHHBIN NCTOYHHK yriIepo/ia.
17. AHOKCUTEHHBIH (POTOCHHTE3 OCYILECTBIISIOT

a) MypIypHBIE, 3€JICHBIE U TETNO0AKTEPHH;

0) myprnypHbIe, [MaHOOAKTEPUH U TPOXJIOPODHUTHI;

B) 3€JICHbIE, TeM00AKTEPUH U [IMaHOOAKTEPHH;

I') IypIypHBIE, 3€JICHBIE U MPOXJIOPO(HUTEL.

18. K rpyrre HecepHBIX MypIypHBIX OAKTEpHid OTHOCST

a) Rhodospirillum, Rhodobacter;

6) Thiospirillum, Thiocystis;

B) Ectothiorhodospira, Chromatium;

r) Rhodobacter, Thiocapsa.

19. Heuuknugaeckuid myTh MepeHoca MEKTPOHOB SIBISIETCS €ANHCTBEHHBIM IS

a) MypITypPHBIX ¥ 3€JIEHBIX HUTYATHIX;

0) 3eNeHbIX cepodaKTepuil U Teno0aKkTepuil;

B) 1IMaHOOaKTepUil U MPOXIOpodHuT;

T) MypIIypHBIX U HHAHOOAKTEPUHA.

20. B kauecTBe KOHEYHOTO NMPOAYKTa (POTOCHHTETHYECKOTO MPOIIecca BOCCTAHOBUTENb 00pa3yeTcsl B PeaKIHsiX
a) IUKJINYECKOT0 IEKTPOHHOT O TPAHCIIOPTA;

0) HEIUKIIMYECKOT0 AIIEKTPOHHOT O TPAHCIIOPTA;

B) M IIMKJIMYECKOT0, ¥ HELMKIMIECKOTO TPAHCIIOPTA;

T) y pa3HbBIX MO-Pa3HOMY.

21. DK30reHHBIMH TOHOPaMH 3JIEKTPOHOB NMPH HEUKIMISCKOM JISKTPOHHOM TPAHCIIOPTE SBIISIOTCS
a) CyIb(QHUIBI, THOCYb(]ATHI, OPTaHUYECKIE COSTUHECHNUS,

0) coennHEeHHs Cepbl U OPTaHUYECKUE BEIIECTBA;

B) OPraHUYECKUE COCMHCHUS,

T) Cynb(GHUIBI, THOCYIB(ATHL

22. Ise ¢otocucremsl (I u 1) pyHkmonnpytor y

a) HMaHOOAKTEpHH U MTPOXJIOPOPHTOB;

0) mypmypHBIX OaKTepHi M INAHOOAKTEPHIL;




B) IypIIYPHBIX M 3€JE€HBIX OAKTEPHIi;

T') TeNNO0aKTePHUA U MIPOXJIOPOPHUTOB.

22. Y IpoKapHOT B KOHCTPYKTUBHOM METa0OIM3Me YITIEKHUCIIOTA BBIIONHAET CIEAYIOLINE OCHOBHbIE
¢byHKIMN:

Tema: ['eHeTHKa MUKPOOPTaHU3MOB.

14. T'enetnyeckas cucrema OakTepuit

15. Peruukanms 6akrepuansroi JJHK

16. TlepeHoc reHeTHYeCcKOro MaTepuana y GakTepui.

16.1. Konproramus

16.2. Tpancdopmarus

16.3. Tpancaykuus: obmas (Hecnenuduueckas), cnenpduieckas, aboOpTUBHAS.
17. I'eneTHyecKast U3MEHYUBOCTL OAKTEPHIA.

17.1. Myrarumu.

17.2. OcHoBHbIe MexaHu3MbI Koppekimu nedexros THK.

18. ®eHoTunuyueckast ”3AMEHYMBOCTh OakTepuil. Jlucconmarys.

TumnoBblie KOHTPOJIbHbIC 3a1aHUSA U cnocod nmpoBe/IeHus TeKyI].[ei;I aTreCTalluu

KpnTepnn OLICHUBAHUSA U IIKAJA OCHUBAHUSA

Temsl pedepaTos:

@dopMbl B3aMMOOTHOIICHHH OaKTepHil.

BzanMooTHOIIEHNS MHKPOOPTaHU3MOB ¢ OECIIO3BOHOYHBIMH JKUBOTHBIMH.
B3anmooTHomeHus: 0akTepuii ¢ MO3BOHOYHBIMH.

B3anmooTHomeHus: OaKTepHii ¢ paCTEHUSIMU.

Kpurepun ouenusanus pedepara:

W3znoxeHHoe MoHMMaHUe pedepaTta Kak LEeJOCTHOTO aBTOPCKOTO TEKCTa
onperessieT KPUTEPUH ero OLeHKH: HOBU3HA TEKCTa; 000CHOBAaHHOCTD
BbIOOpa MCTOYHUKA; CTENICHb PACKPBITHSI CYIIIHOCTH BOIIPOCaA;
cobmtoieHHs1 TpeOOBaHHM K O OPMIICHHIO.

HoBwusHa TekcTa: a) akTyaJTbHOCTh TEMBI UCCIIEIOBaHMS; 0) HOBU3HA U
CaMOCTOSATEIBHOCTh B IOCTAHOBKE IIPOOJIEMEL, ()OPMYIHPOBAHHE HOBOTO
acCIIeKTa U3BECTHOM MPOOIEMBI B YCTAHOBJICHUH HOBBIX CBA3EH
(MeXTpeAMETHBIX, BHYTPUIIPEIMETHBIX, HHTETPALIMOHHBIX); B) YMEHHE
paboTaTth ¢ HCCIeTOBAaHMAMHI, KPUTHIECKOHN JTUTEPaTypOH,
CHCTEMaTH3UPOBATh U CTPYKTYpHPOBATh MaTEPHAIT; T) ABJICHHOCTh
ABTOPCKOM TO3UIINH, CAMOCTOSITEIEHOCTD OIIEHOK U CY)KICHUIL; 1)
CTHJIEBOE €UHCTBO TEKCTA, €AMHCTBO KAaHPOBBIX UEPT.

CreneHp pacKphITHS CYIIHOCTH BOTIPOCA: &) COOTBETCTBHE IIJIaHA TEME
pedepaTta; 0) COOTBETCTBHE COMEpKAHUA TEME U IUIaHy pedepaTa; B)
MIOTHOTA W TITyOWHA 3HAHUU TI0 TeMe; T) 0OOOCHOBAaHHOCTH CIIOCO0OOB 1
METO/IOB pabOTHI C MAaTEPHANIOM; €) YMEHUE 0000IIaTh, IeNaTh BEIBOEI,
COTOCTABJISITh Pa3IMYHbIC TOYKH 3PEHUS IO OAHOMY BOIIPOCY
(mpobmeme).




OO6OCHOBaHHOCTD BHIOOPA HCTOYHUKOB: ) OIIEHKA HCIOIb30BAHHOM
JIMTEPATYPHI: MIPUBJICUCHBI JI HAUOOJIEEe H3BECTHBIC PabOTHI TI0 TEME
UccrenoBaHus (B T.4. )KypHAJIbHbIC MyOIUKAIMH MTOCISIHUX JIET,
MOCTIC/IHUE CTATUCTHYECKUE TAaHHBIC, CBOJKH, CIIPABKH U T.II.).
CoOronenue TpeboBaHU K 0(OPMIICHHIO: a) HACKOJIEKO BEPHO
0(hOpMIIEHBI CCHUTKU Ha HCTIOIBb3YEM YO JTUTEPaTypy, CIIHCOK
JUTEPATYpHI; 0) OlIEHKA IPAMOTHOCTH U KYJIbTYPhI H3JIOXKEHUSI (B T.4.
ophorpaduueckoi, MyHKTyaIl[HOHHOH, CTHIIMCTHYECKON KYIbTYPHI),
BJIaJICHUE TEPMHUHOJIOTHEN; B) cOOIIO/IeHHE TPeOOBaHNH K 00BEMY
pedepara.

«OTIMYHO» CTABUTCSI, €CIIH BBITOJHEHBI BCE TPEOOBAHMS K HAITUCAHHUIO U
3ammuTe pedepara:

o0o3HaveHa npobiieMa 1 000CHOBaHa e€ aKTyalbHOCTbh, CETaH KPaTKUH
aHaJIN3 Pa3IMYHBIX TOUCK 3PEHHSI HA PACCMATPHBACMYIO IPOOIEMY H
JIOTUYHO U3JI0XKEeHa COOCTBEHHAs TTO3UIINS, C(HOPMYIUPOBAHBI BHIBOJIBL,
TeMa PacKphITa MOIHOCTRIO, BRIACPKAH 00bEM, COOTIOICHBI TPEOOBAHHMS
K BHEIIHEMY 0()OPMIICHHIO, JaHbI IPAaBUIIbHBIC OTBETHI HA
JOTIOJHUTEIILHBIE BOIIPOCHL.

«XO0poI10» — OCHOBHBIE TpeOOBaHuUS K pedhepaTy U €ro 3aluTe
BBITIOJTHEHBI, HO IIPY 9TOM JOITyIIeHbl HeqouéThl. B uactHoCTH,
MMEIOTCSI HETOYHOCTH B U3JIOKEHUH MaTepHana; OTCYyTCTBYET
JorrmyecKast ocIeOBaTeNIbHOCTD B CYXKICHUSX; HE BBIIEPKaH 00bEM
pedepara; UMEIOTCS YIYIIEHUs B OOPMIICHHH; Ha JOTIOTHUTEIBHbIE
BOIPOCHI IIPY 3aLIUTE JaHbI HEMOJIHBIE OTBETHL.

«Y IOBIIETBOPUTEIBHOY» — UMEIOTCSI CYIIIECTBEHHBIE OTCTYIUIEHHS OT
TpeOoBaHuii k peepupoBaHmio. B yacTHOCTH: TeMa OCBellleHa JIUIIIb
YaCTHUYHO; OMYIIEHB! (paKTHYECKHe OMIMOKU B COlep KaHUH pedepaTa
WM TIPH OTBETE Ha JOMOIHUTEIBHBIE BOIPOCH; BO BPEMsI 3aI[UTHI
OTCYTCTBYET BBIBOJI.

«HeynoBnerBoputenpHO» — TeMa pedepaTta He pacKpbiTa,
OOHapy)XHBaeTcs CyIIECTBEHHOE HETIOHNMaHUe po0IeMbl Wi pedepar
HE TIPEACTaBIICH.

TecTbl KOIJIOKBUYMA:

1. YHHYTOXXEHUE ONPEAEICHHBIX TPYIIIT IIATOreHHBIX MUKPOOPTaHM3MOB B OKpY)KaloIlel cpene: a)
acenTHkKa

0) crepru3aIys

B) Ae3WH(EKIHS

T') aHTHUCENTHKA

1) TTaCTepH3aLHs

[IpaBunsHO BEIOpaH BapuaHT oTBETa — 1 Oasmn
Tecrt u3 30 3amanuii,

20 6amIoB — «yIOBIETBOPUTEIEHOY»

25 6arIoB — «XOPOIIO»

30 6amIoB — KOTIIMIHON




2. CucreMa MEpONpHATHH, IPEAYIPEKIAIONINX BHECEHHE MUKPOOPTaHU3MOB U3 OKPYKaroIeH Cpebl
B TKaHH:

a) Je3UHEKIU

0) acenThka

B) CTEpHIIM3ALUS

T') aHTUCENTHKA

1) THHIATA3AIIAS

3. [loHOE YHUUYTOXKEHUE B OOBEKTE BCEX MUKPOOPTaHM3MOB!

a) acenTuka

0) aHTHCeNnTHKA

B) CTEPHIIM3ALUS

r) Ae3uHGEKIUSI

) TacTepu3arus

4. Metonbl cTepuiin3anuu (BEpHO BCe, K p O M €):

a) KUIITICHUES

0) aBTOKJIaBUPOBaHHE

B) IPOKAJTUBaHHE

r) GuIbTpOBaHUE Yepe3 OaKTepuabHbIi GUIBTP

) HOHU3UPYIOLIee 00Ty4eHHe

5. BemectBa, ucmosnap3yemMble A1 aHTUCETITUKH (BEPHO BCE, KPOMe):
a) MepeKrch BOAOPOAa

6) crmpt 96°

B) pacTBOp IepMaHTaHATa KaJHs

T') COHPTOBOM pacTBOp Hoxa

1) aHUJIMHOBBIE KPACHTENN

6. Bemectsa, ucnons3yeMsle 11 qe3nH(EKINH (BEpHO BCe, KPOME):
a) xjopamun 3%

6) crmpt 96°

B) cenTabuK

T) JKaBeJIMOH

) aJIAMHAHOJ

7. B meun [lactepa cTepuinn3yroT:

a) MHCTpYMEHTapHUU

0) KHUIKUE Cpepl

B) OTHOPA30BBIE IIIPHIIEI T)

TIePEBA30YHBIA MaTEPHAIT JT)

PE3HHOBBIC MTEPYATKH

8. Ha3zHaueHne nuTaTeNbHBIX Cpell B MUKPOOHOIOrHYECKOM IPAKTHKE (BEPHO BCE, KPOME):
a) KyJIbTUBHPOBaHHE MUKPOOPTaHU3MOB

0) onpeneneHne IMMYHOTPaMMBbI




B) M3y4eHUE OMOXUMHYECKUX CBOHCTB MHUKPOOPTaHU3MOB

T') COXpaHeHHE MY3eHHBIX KYIbTYp MUKPOOPTaHH3MOB

1) onpe/ieIeHHe YyBCTBUTEIILHOCTY KYNBTYp K aHTHOMOTHKAM

9. [urarenbHble Cpeabl IS KYITbTHBUPOBAHUS MUKPOOPTaHU3MOB BBIOMPAIOT HCX OIS H3:
a) aHTUTEHHOT'O CTPOEHUS

0) baronuzabenpHOCTH

B) (pU3HOIOTUH

r) Mopdonoruu

1) BUPYJIEHTHOCTH

10. TpeOoBanus, NPebABISIEMbIC K MUTATEIILHBIM CpefaM (BEpHO BCE, K P O M€):
a) ONTHMAaJIbHAsI KOHIICHTPAIIMS BOJOPOHBIX HOHOB

0) 1Ber

B) CTEPHJIBHOCTD

T') HaJJM4YHeE JIETKOYCBOSIEMBIX BEILIECTB

1) U30TOHUYHOCTh

11. Cpensl, npuMeHsieMble [UIsl BBIZCTICHHE ONPEIeNIEHHBIX BUIO0BMUKPOOPTaHU3MOB:
a) muddepeHIanbHO-AMarHOCTHYECKUE

0) IUTOTHBIC

B) DJICKTUBHBIC

T) JXKUIKUE

1) OOLIEIOCTYITHBIC

3agaHus U CaMOCTOSTENIbHONU paboThL:

3ananue 1. Jlalite pa3BepHyTHIE OTBETHI HA CIEAYIOIIHE BOIPOCHL:

Kakosb! npezens! quddepennmanym y npokapuor?

UYro Takoe NepexUBaroONIe CTaUN U II0YeMY OHH IiepexuBaror? Uro

TaKOe eCTeCTBEHHAs CHCTeMaTnKa?

3anmanue 2. Jlalite pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOIPOCHL:

Vmeercs nu mpsiMast CBA3b MEX/TY YUCIOM MYTalldil ¥ BpeMeHeM?

PaBHO3HAYHBI JIM TOHATHUS GHIOTSHUH U SBOJIOIUH?

MOXHO JI1 HOCTPOUTH BCEOOHEMITIONIYIO KIIaCCU(UKAIIIIO TI0 OHOMY NIPHU3HAKY? 3agaHne

3. laiiTe pa3BepHYyTHIC OTBETHI HA CIEAYIOIINE BOTIPOCHI:

C kakuMHu TIpU3HAKAMH KOpPEITUpyeT puOOCOMAaTBHEIN ammapat?

Kaxne opraHu3Mbl OTHOCATCS K IIPOTeodaKTepusim?

MoryT 11 IpoTe00aKTepUH HOITHOCTHIO 00ECIIEUNTh IECTPYKIMOHHYIO BETBb YIIIEPOJHOr0 HUKIa?
3ananue 4. Jlalite pa3BepHYTHIC OTBETHI HA CIEAYIOIINE BOTIPOCHL:

Kak pacnpenemnstrorest xapakTepHble QYHKINH O (iIoreHeTnaeckomy apeBy? Hampumep,
a3oT¢uKcays, TepMopUIHs, aBTOTPOG UL, aHaIPOOHO03, THIPOreHOTPODHA?

[Nouemy nmaHOOAKTEpUH COCTABUIIN OT/IETHHYIO BETBb, & HE PACIIPEACIMINCH 110 BETBAM KakK Jpyrue
¢dororpodsr?

Tema packppITa ¢ OIOpPOil Ha COOTBETCTBYIOILKE ITOHATHS U
TeOpeTHYECKUE TTOJIOKEHHU, (haKThl ¥ IPHMEPHI B TIOTHOM 00beMe
00O0CHOBBIBAIOT BBIBOJIBI — OTJINYHO

AprymeHTanust Ha TEOPETUIECKOM YPOBHE HETIOIHAs, CMBICI psfa
KITIOYEBBIX TIOHATHIT He O0BSICHEH, OoMylieHa (pakTHyecKast omuoKka, He
MPUBE/IIAs K CYIIECTBEHHOMY HCKa)KEHHIO CMBICIIAa — XOPOIIO
TepMHHOIOrMYECKUH anmnapaT HEMOCPEACTBEHHO HE CBS3aH C
PacKpBIBaeMOW TEMOH, JOMYIIEHbI (DAKTHIECKHE W JIOTHIECKHE OIIIOKH,
CBH/IETEJILCTBYIONIE O HETTOHUMAHUH TEMBI — Y OBJIETBOPUTEIHHO
Pabota He BBITIOIHEHA — HEY/IOBIETBOPUTEIHHO




Kak koppenupyeT MopQonorus ¢ XuMu4eckoil QyHKIuel y 6akrepuii?
3aganue 5. [laiite pa3BepHyThie OTBETHI Ha CIEAYIOUINE BOIIPOCHI:
MO>XHO JT1 paccMaTpUBaTh TEHOM OaKTEpHi KaK MO3auKy CBOMCTB WIH )K€ KaK PsiJ
TIOCIIE/IOBATENIbHBIX IPHOOPETEHHUH, M KaKUM 00pa30M MOTIIH TaKHE PacrpeeeHUs] BOSHUKHYTH?
[IpencraBnser mu GropazHOOOpa3ue OAKTEPHid YITOPsIOYEHHOE MHOXKECTBO I KE CHCTEMY?
3ananue 6. [laiite pa3BepHyThie OTBETHI Ha CIEAYIOIINE BOIIPOCHI:
B kakux ciydasix, onuchiBasi 0aKTepUaIbHYIO KYJIBTYPY, MOXKHO OTPaHUYNTHCS aHAIN30M KJIETKH, a B

KaKux — HOHyJ'IHHI/II/I?

UTo MTOMKHO MPUCYTCTBOBATH B CPefie, YTOOBI KYJIbTypa pociia?
Urto sBAsETCS MEPBOCTENIEHHBIM JIJ1s1 TOHUMAHUS IEATEIbHOCTH MUKPOOPTAaHU3MOB B UX Cpelie

00HMTaHMs, a YTO BTOPOCTEIIEHHBIM?

JlabopaTopHas pabora:

1. TlpuroroButh npemnapaThl GUKCHPOBAHHBIX OKPAIIEHHBIX KIIETOK M3 MSACHOTO U MYYHOTO HACTOEB,
JPOXOKEBBIX TPHOOB. [IpOCMOTPETh MPUTOTOBJICHHBIE NPENaparkl, HONIb3Yysch 00bekTHBOM MI-90 1
3apHCcoBaTh, 0OpaTUB BHUMaHKE Ha (POPMY M B3aUMHOE PACIIOIOKEHHE KIIETOK.
2. [IpocMOTpeTh pa3uvHbIE TUIIBI KOJIOHUI aKTHHOMUIIETOB. Pe3ynbrarel HabmoneHuit opopmMuts B

BUE TaOJIULIBL:

MOP®OJIOT M KOJIOHUIT AKTUHOMMLIETOB HA KAA

Komonus | Pasmep | IloBepx
HOCTb

LIBet munenus

BO3YyIIHOTO

cybcTpaTHOrO

Brinenenne
MUTMEHTA B

cpeny

Pucynoxk
KOJIOHUI

=

[penapatsl cenanbl BEPHO, PUCYHKH 0(OPMIICHBI IPAaBHIIBHO, TA0IHUIIA
3aI0IHEHA MOJIHOCTBIO — OTJIINYHO

[Ipenapatsl clienaHbl HE COBCEM BEPHO, PUCYHKH HETOYHBIE, TabnuIa
3aM0JIHEHa HE COBCEM BEPHO — XOPOILO

I[Ipr IpUroTOBIEHNH MPENapaToB JOMYLIEHbl OLIMOKU, PUCYHKH
ClIeTIaHbl ¢ OIIMOKaMH, PH 3aII0JHEHUH TaOIHIbI JOITYLIEHBI OIIMOKU —
YIOBJIETBOPHUTENBHO

IIpenapatsl He clienaHbl, PUCYHKU HE ClIeJIaHbl, TabIMIa He 3al0JIHEHa —
HEYOBIETBOPUTEIBHO

5.2. OueHo4YHbIE MaTepuajbl 1 IPOBEeICHUSA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluu

Bonpocs! /ijisi HOATOTOBKH K YK3aMeHY:

oarwn =

HcTopus BOSHUKHOBEHHS MUKPOOHOIIOTHH B BUpyconoruu. 3Hadenne padot [lacrepa, Koxa, befiepunka, Kimroiisepa.
Hcropus pa3BUTHS OTEUYECTBEHHOW MUKPOONOIOTUH U BUPYCOJIOTHH.
OcHOBHBIE HaIPaBJICHNS Pa3BUTHS COBPEMEHHOW MUKPOOHOJIOTHH.

ITonoxeHne MUKpOOPraHU3MOB B CHCTEME KHUBBIX CYyIIECTB. [[pOKapHOTHBIE K DYKaPHOTHBIE MUKPOOPTaHU3MBI, UX OCHOBHBIE PA3JINYHS.
[TpyuHOMIBI cUCTEMATHKY 1 KJTacCU(UKANKA OaKTepHil.
O030p CyIIECTBYIOIINX CHCTEM MHUKPOOPTaHW3MOB, CXOACTBO M PA3JIMUMs B OAXO/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 Muxkpoopranu3MoB bepru.

Crmpoxetsl. bakrepun, obpasyromue ¢pyrsipel. [loukyrommecs n/umu oOpasyromue npuaatky 6akrepun. Cronp3sinme OakTepuu, HeoOpa3yroIue I0I0BbIX TEll.
MUuKco0aKTepHH.

I'pamotpunarensHble a3poOHBIE (MUKPOadpO(MITbHBIE) TTATIOUKH U KOKH. DaKyabTaTHBHO-aHadPOOHBIE TPAMOTPHUIATENILHBIE MTATOYKH.

PukkeTcuu n xnaMuIum.

I'pammosnoxuTenbHble KOKKU. DHIOCTIOPOOOpa3yIOLIKe MalouKy U KOKKU. [IpaBuiibHBIE, HECTIOPOOOPa3yIoIUe IPaMITONIOKHUTEIbHBIE TaIOUKH.
AXTHHOMUIIETHl 1 MUKOOAKTEPHH.

MuxormiasMsl.

ApxebaKTepu.

[IponcxoxaeHne 1 myTH BOJIIOIUA MHUKPOOPTaHU3MOB.

dopma 1 pazmepbl MUKPOOPTaHH3MOB.

CrpoeHre 1 XUMHUUYECKHH COCTaB KJIETOYHOI CTEHKH rPaMIIOJIOKHUTENBHBIX H TPAaMOTPHLATENBHBIX OakTepHid, ee pyHkimu. Cdeporuiactsl, nporortacTsl, L-hopmbr
OaKTepHid.

CTpOCHI/IC U XUMHYECKHUM COCTaB INOBEPXHOCTHBIX CTPYKTYP 6aKTepHaHBHOﬁ KJICTKU: KaIICYJIbI, CIIM3UCTBIC YCXJIbI, )KI'YTUKH, BODCUHKH, PECHUYKH.
CrpoeHre 1 XMMUUYECKHH COCTaB IUTOILIaA3MaTHYECKOH MeMOpaHbl OaKTepUaIbHOM KIETKH, €€ () yHKIHH.

[luToruiazMa 1 OpraHeuIbl, XUMHYECKUI COCTaB U (PYHKLIUH.

BruroueHus: IpOKapUOTHOM KIIETKH, UX XUMUYECKUM COCTAB U 3HAYEHUE.

Mopdonorudeckas nuddepeHunupoBka B Mupe rnpokapuor. Hekynbrusupyembie GopMbl GakTepuii.

Cnopoo0Opa3oBaHue 1 SHAOCTIOPHI.

MexaHu3MBbl IUTAHUS] MUKPOOPTaHU3MOB.

Cnoco0b! mutanus. I1oTpeOHOCTE MUKPOOPIaHM3MOB B MaKpO- M MUKPORJIEMEHTAX.

OOmas xapakTepucTuka Meradonu3Ma npokapuot. PepMeHThl GakTepuil.

OU3HOIOT U MPOKAPUOT: KOHCTPYKTHBHBIH OOMEH.

dusnonorus NpoKapuoT: 0OCOOEHHOCTH IHEPIeTHIECKOr0 0OMeHa OaKTepuil.

@uznonorus NpoKapuoT: MEXaHU3MbI CaMOPET YIISAIUH.

Poct u pazmMHOXeHne OakTepuii.

OCHOBHBIE THUIIBI TUTATENBHBIX CPE, UCIIOIb3YEMbIX IS KYJIbTUBUPOBAHHS MUKPOOPTaHU3MOB.

CriocoOBI KyJIbTUBHPOBAHMS MUKPOOPTaHI3MOB. OCOOEHHOCTH POCTA MOMYISINHA OaKTEepHil.

Ocob6ennoctu reHoma 6akrepuit. Tunsl permukarm JIHK nmpokapuot. Perynsmus BeIpaskeHHs TEHETUIECKON HH(OpMAIIHH.

®opMbI 0OMeHa TeHeTHYEeCKUM MaTepuajoM y Oakrepuii. I3MEeHIHBOCTD OaKTEpHA.

[Tnasmunel. Knaccudukaiys u 3HaueHue.

PacnipoctpaneHrie MUKpOOPTaHIU3MOB B Orocdepe, HX poib B 00eCredeHIH JHMHAMUYECKOr0 paBHOBecHs Onochephl. YdacTre MEKPOOPTaHH3MOB B KPYTOBOPOTAX BEIECTB B
TIPUPOIE.

Muxpodiopa IOYBHIL.

Muxpodiopa BOIHI.

Muxpodiiopa Bo3ayxa.

@opMBbl B3aMOOTHOIIEHUH OaKTepHii: KOHKYPEHIHS, CHHTPO(HS, aHTarOHM3M, Mapa3suTHU3M U XUIITHHYECTBO.

BzanmooTrHomenus 6akTepuii ¢ 6eCrI03BOHOYHBIMH )KHBOTHBIMH.

Muxkpoduiopa MO3BOHOYHBIX KHBOTHBIX M YEJIOBEKa.

BzanmopeiictBue 6akrepuii M pacTeHUL.
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AHTHOMOTHKM: HUCTOPUA U3YUCHHA, MCXaHU3MbI }IeﬁCTBHH, 3HAUYCHUEC, MUKPOOPTraHU3MbI-TIPOAYIICHTHI.

45. OU3NONOrHYECKH aKTHBHBIC BENIECTBA, MPOAYIUPYEMbIe OaKTECPUSIMHU.
46. TlatoreHHoCTh OakTepuii. @aKTOPHI TATOr€HHOCTH.
47. CybctparHoe pochoprnrpoBanue. O0mas XxapakTepucTHKa npolieccoB Opoxenus. [Tyru cOpakuBaHus yriIeBOJIOB.
48. ToModepMeHTaTHBHOE MOJOYHOKHCIIOE OpoxkeHre. XapaKTeprcTHKa OakTepuil, BBI3bIBAIOLINX JAHHBII MpoIiecc.
49. CnuproBoe OpokeHne. MUKpOOPTaHU3MBI, BHI3BIBAOIINE JAHHBIH MPOIIECC, NX 3HAUCHHE.
50. TIpomuOHOBOKHCIIOE OPOXKEHHE, XaPAKTEPUCTHKA MUKPOOPTAaHU3MOB, BBI3BIBAIOIIMX JAHHbIH MPOIIecC.
51. MacasHokucnoe OpoxkeHre. XapakTepiuCcTHKa MUKPOOPTaHH3MOB, €T0 BBI3BIBAOIIUX.
52. AnbTepHaTHBHBIE ITYTH COpaKUBAHMUS YTIIEBOJIOB.
53. Twumnsl %u3HH, OCHOBaHHBIE Ha poTodochopunupoanuu. [TUrMeHTs POTOCHHTE3UPYIOIINX MPOKapuoT. CTPYKTypHAs OpraHu3anus GOTOCHHTETHYECKOTO arapaTa
TPOKAPHOT.
54. Tlyru ucnonbzoBauust CO, (HOTOCHHTE3UPYIOITUMH IPOKAPHUOTAMHU.
55. I'pyniiel (OTOCHHTE3UPYIOMINX POKAPHOT, UX PACIPOCTPAHEHHE B TIPHPOJIE.
56. 3ernenble Oakrepuu.
57. IluanoOakTepum.
58. TanobakTepuu.
59. MonexynsapHbIil KHCIOPOJ KaK (paKkTop IBOMIOLMH MPoKapuoT. Tokcryeckue 3heKThl ero MpOU3BOAHBIX 1 MEXAHM3MBI 3aLUTHI POKapHUOTHBIX KIETOK.
60. Twuribl )KU3HU, OCHOBAHHBIE HA OKHCIUTENLHOM (hochopuinrpoBaHui. MexaHu3M OKHCIEHHs OPraHMYeCKUX COeUHEHHH B Tporecce aspooHoro apixanus. L{TK u
TTIMOKCHIIATHBIA UK. OCOOCHHOCTH JbIXaTEeNbHBIX LeNel POKapHOT.
61. CynbdartHoe npixanue. XapaKTepucTHKa OAKTEepHii, BRI3BIBAIOIINX JAHHBIH IPOLIECC, X PONb B IIPUPOJE.
62. HurtpartHoe npixaHue u qeHUTpUdHKanus. MUKpOOPraHU3Mbl, BOCCTAaHABIMBAIOLINE HUTPATHIL.
63. KapOonatHoe npixanue. MeraHooOpa3yrorine OakTepuu.
64. Hcmonbp3oBaHNE MUKPOOPTaHU3MaMH COSIMHEHUI CEphI U JKele3a B KauecTBEe JOHOPa diieKTpoHa. CepHBIe U JKelIe300aKTepHu.
65. Hutpudukanms 1 MEKpOOPTraHU3MBI, BBI3BIBAIOLINE JaHHBIN Mpolecc. 3HaYeHHEe UX B IPUPOE.
66. Oxkucienue MoJeKyIApHOro Bogopona. OOmas XxapakTeprcTHKa BOJOPOAHBIX OakTepuid. KapOokcnmobakTepun U HCIOIb30BaHUE B KAYECTBE JOHOPA 3JIEKTPOHOB OKUCH
yraepoza.
67. PasznosxeHHe MUKpOOpPraHU3MaMH a30TOCOACPKAIINX OPraHHYECKHX COSMHCHUH.
68. XapakTep 3aBHCHMOCTH POCTa MHKPOOPTAaHU3MOB OT aGHOTHYECKUX (PaKTOPOB.
TunoBbIe KOHTPOJIbHBIE 32JaHUS H CIIOCO0 MPOBeAEHUS MPOMEKYTOYHOIi
IInanupyemblii 00pa3oBaTe/IbHBIH aTrecTanun Kputepun oueHuBaHus U IIKAJA
pe3yJabTar (KoMIeTeHUus, UHIMKATOP) OLIeHMBAHUS
(23 npumepa zadanuit)
IMK-1: CmocobeH OCYIIECTBISTE IEATENBHOCTD | TECTHL: [IpaBubHO BEIOpaH BapuaHT OTBeTa — 1 Oamt
o [LIAHUPOBAHHUIO u peanusarpn | |- CTadmokokky — Mopdornorideckas ¢popma GakTepuid, IpH KOTOPOi Tect n3 40 3anannii

06p330BaT€HBHOFO mponecca B obnactu
OHOJIOTMH C HCIOJIb30BaHUEM COBPCMCHHBIX
06paBOBaT€J’IBHBIX TeXHOJ’IOFPIfI, B TOM 4YHCIC
JUCTAaHIIMOHHBIX

a) JleJIeHre KIETOK MPOUCXOMUT B TPEX B3aUMHO ITEPIICH AUKYIISIPHBIX
IDIOCKOCTSX C 00pa30BaHUEM IAKEeTOB (TIOKOB) U3 8 M OOJBIIIEro Yrcia
ocobOeit

0) HeneHne KIETOK MPOMCXOIUT B IBYX B3aMMHO ITEPIICHIUKYIISIPHBIX




[K-2: Cnocoben NIPOEKTUPOBATH u
peaM30BBIBATh OCHOBHBIE — 00pa3oBaTeNIbHbIC
MIPOrpaMMBbI B 00JIaCTH OUOJIOTHH

IK-3: CnocoOeH ocBauBaTh M UCIIOIb30BATH
TEOPETUYCCKHE 3HAHUS U IPAKTUUCCKUE YMCHUS U
HABBIKMB 00JIACTA OMOJIOTHH MIPU PEIICHUU
MpogeCCUOHATBHBIX 3a1a4

IUIOCKOCTSIX C 00pa30BaHUEM TETPajl

B) JIeJIEHHE KIIETOK ITPOUCXOJUT B HECKOJIBKHX IUIOCKOCTSIX C 00pa3oBaHUEM
00BEMHBIX HEMPaBHILHOHU (POPMBI CKOIUTEHHIH

T) JeNEeHHe KJIETOK IIPOMCXOAUT B OJHOH INIOCKOCTH C 00pa3oBaHHEM
LIETIOYeK pa3IMIHON JUTHHBI

2. Tonbko y GakTepHii, IBISIOMMXCS HOCUTENsIMH F-Tmazmun, oOHapy»KeHbl
a) KTYTHKH

0) pumOpumn

B) JIOHOPHbIE MHIIH

T') PECHUYKH

5. Me3ocoMbl 00pa3yroTcst B pe3ysbTare JesITelIbHOCTH

a) IUTOIUIA3MAaTHIECKOW MEeMOpaHbI

0) mepuIIIa3MaTUIecKoro MpocTpaHCTBa

B) IIUTOILIAa3MBI

T') KJIETOYHON CTEHKU

3. B nuromia3sme 6akrepuaibHON KIETKH OTCYTCTBYIOT

a) pubOCOMBI, HAOIIA3MATHYECKHUI PETHKYITYM

0) JIM30COMBI, KAPOOKCUCOMBI

B) MUKPOTPYOOUKH, IBHKECHHE

T') ABWKEHHE, SHIOIUIA3MAaTHIECKUH PETUKYITYM

4. BritoyeHUsIMU OaKkTepraIbHOU KIETKH IPUHSTO HAa3bIBATh

a) 3aIIacHbIE MTUTATEeNbHBIE BEIIECTBA, XJIOPOCOMBI, KAPOOKCHCOMBI

0) IPOIYKTHI KIIETOYHOTO METa00IH3Ma, MEMOPAaHHbIE CTPYKTYPHI CO
crieruiaeckuMu HyHKIHUIMH

B) XJIOPOCOMBI, Ta30BbI€ BaKyOlIH, IHAHO(PUIIMHOBBIE 3epHA

T') OTJIIOKEHUS Cephl, TPaHyJIe3bl, JIUIUAHbIE 1 HOIH(OChaTHBIE TPAHYIIBI
5. K nokosimumest popmam Mopdosnoruiecku muddepeHMpoBaHHbIX KJIETOK
MIPOKAPHOT OTHOCST

a) SHJIOCTIOPHI, 3K30CTIOPHI, IIUCTHI, TOPMOI'OHHH,

0) PHIOCTIOPHI, 3K30CHOPHI, TETEPOIICTHI, OaKTEPOUIBI

B) 3HAOCIHOPBI, IK30CHOPHI, IIUCTHI, AKHHETHI

T') BHIOCIIOPBI, AKWHETHI, IUCTHI, TeTEPONUCTHI

6. KopTtekc cnopbl COCTOHT U3

a) MEeNTHIOTITMKAHA C MaJIBIM KOJIMYECTBOM IONEPEUHBIX CIIHBOK

0) kepaTuHONOAOOHOTO OenKa

B) JIMITONIPOTEHUHA

T') HENTHAOTINKaHA ¢ OOJIBIINM KOJTHIECTBOM ITONEPEUHBIX CIINBOK

7. B coctaB GOKOBBIX TETpANENTHAOB MOJIEKYI IIENTHAOIIHKAHA Y
TPaMOTPHLATENbHBIX OaKTepUil BXOIST

a) D-amunOKHCIIOTHI, N-aleTHITITIOKO3aMHUH




0) IMaMUHOMHUMENTMHOBAS K-Ta, D-aMHHOKHCIIOTHI

B) IMaMUHONUMEIMHOBAs K-Ta, L- 1 D-aMHHOKHCIOTHI
r) N-aleTunriroKo3aMiH, THaMUHOITUMEIHHOBAs K-Ta
8. ITyuoK T'yTHKOB Ha OJJHOM KOHIIE KJIETKH HMEIOT
a) IEPUTPUXH

0) nodoTpuxu

B) aM(UTpUXH

T') MOHOTPHUXH

9. HuTtb xryrrka y 6akTepuii HocTpoeHa u3 Oenka

a) MUIMHA

0) ¢arenrHa

B) MMO3UHA

I') aKTHHA

10. B nmunupax memOpaH y apxeit

a) OTCYTCTBYIOT 3()UPBI MIIUIIEPHHA U )KUPHBIX KUCIIOT 0)
MPUCYTCTBYIOT 3(HPHI MIUIEPUHA U KHUPHBIX KHCIIOT

B) OTCYTCTBYIOT HEHTpaJIbHbIC H30IPEHOUIHBIE YIIIEBOAOPOIbI
I') IPUCYTCTBYIOT 3(GHPbI COPOUTONIA U BEICOKOMOJICKYIIPHBIX CITUTPTOB

IIK-1: CriocobeH ocCylIecTBISTh EATENbHOCTh
o TUIAHUPOBAHHIO u peanuzanuu
oOpa3oBarenbHOrO0  Tpolecca B o0iactu
OMOJIOTMU C HCIIONb30BAaHHEM COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJNOTHH, B TOM YHCIE
JUCTAHIIMOHHBIX

[K-2: Cnocoben MIPOEKTUPOBATH u
peanu30BBIBATh  OCHOBHBIE — 00pa30BaTENbHbIC
MIPOrpaMMBI B 00J1aCTH OHOJIOTHH

ITK-3: CriocobeH 0cBanBaTh U UCIONB30BATh

TCOPETUICCKUE 3HAHUSA U IIPAKTUYCCKHUE YMCHUA U

HABBIKIB 00JIACTH OMOJIOTHH TIPH PEIICHUN
MpodecCHOHaTbHBIX 3a1a4

JaiiTe OTBETHI HA BONPOCHI:

1. B KaKuX CIy4asix, OIHCHIBasI OaKTEPHAIBHYIO KYIbTYPY, MOYKHO
OrPaHUYHUTHCS AHATU30M KIICTKH, & B KAKUX — ITOMY/ISALHN?

2. UTo NOMKHO MPUCYTCTBOBATH B CpeJie, YTOOBI KYJIbTypa pocia?
3. Yto sABISIETCSI HEPBOCTETICHHBIM ISl IOHUMAHHS ISITEIbHOCTH
MHKPOOPraHU3MOB B HX Cpe/ie OOUTAHHs, & YTO BTOPOCTEICHHBIM?

Tema packpsbITa ¢ O1Opoi Ha
COOTBETCTBYIOLME MTOHATHS U TEOPETUUECKUE
HOJIOKEHHs, (PAKTHI U IPUMEPHI B IIOTHOM
00BbeMe 000CHOBBIBAIOT BBIBOABI — 35-40
Oannos

ApryMeHTanys Ha TeOpETHIECKOM ypOBHE
HETIOJIHAsA, CMBICT Psija KIIIOUEBBIX IMOHATHH HE
00BsICHEH, JIoNyIleHa (akThdeckas omuoka,
HE TpHBeIIast K CYIECTBEHHOMY HCKa)KEHHIO
cmbicna — 20-34 GannoB

TepMuHONIOrMYECKUH anmnapar
HETIOCPEICTBEHHO HE CBSI3aH C PACKPHIBAEMOH
TEMOH, TOIMyIIeHbl (PaKTUUECKUE U JIOTHYESCKUE
OIIMOKH, CBHACTEIBCTBYIOIINE O
HETIOHUMaHUM TeMbI — 1-19 6ammoB

Otser otcytcTByeT — 0 OaioB
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6. YYEBHO-METOAWUYECKOE N UHO®OPMALIMOHHOE OBECNEYEHUE AUCLUN/IUHBI (MOAYNA)

6.1. PekomeHagyemasn nutepatypa

OcHoBHas:

1.

HerpycoB, A. 1. MuxkpoOuonorust: Teopus u npaktiuka B 2 4. Yacts 1 : yueOHUMK s By3oB / A. U.
Hetpycos, U. b. KotoBa. — Mocksa : M3natenscto FOpatit, 2023. — 315 ¢. — (Bricmiee oOpa3zoBanue).
— ISBN 978-5-534-03805-7. — Tekcrt : anekrponHsIii // ObpazoBaTenbHas mwiatgopma FOpaiit [caiir].
— URL: https://urait.ru/bcode/510995 (mata obpamenus: 19.02.2024).

HerpycoB, A. 1. MuxkpoOuonorust: Teopust u npaktiuka B 2 4. Yacts 2 : yueOHUK s By30B / A. U.
Hetpycos, U. b. KotoBa. — Mocksa : M3natensctBo FOpaiit, 2023. — 332 ¢. — (Bricmiee oOpa3oBaHue).
— ISBN 978-5-534-03806-4. — Tekcrt : anekrponHsIi // Obpa3zoBatenbHas miatdopma FOpaiir [caifr].
— URL: https://urait.ru/bcode/512707 (mata obpamenus: 19.02.2024).

JononHutenbHas:

1.

Bupyconorus : yuebnuk / A. B. [Tuneuy, A. K. Cupotkun, O. B. I'aBpuiioBa, A. A. [lorexuH ; oz pen.
A. B. [TuneBnua. - 2-¢ uzn., gor. - Cankt-IlerepOypr : CII6IY, 2020. - 442 c. - ISBN 978-5-288-06011-3.
- Tekcr : smektponnbid. - URL: https:/znanium.com/catalog/product/1244714 (mata oOpaieHus:
04.09.2023). — PesxuM focTyma: 1o MOAMUCKe.

Kucnenko, B. H. Mukpoouonorus. [Ipakrtiukym : ydeOHoe mocodoue / B.H. Kucnenko. — Mocksa :
NHOPA-M, 2021. — 239 ¢. — (Bsicmiee obpaszoBanue: bakanaspuar). — DOI 10.12737/1016621. -
ISBN 978-5-16-015071-0. - Teker : IJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1505323 (mata obpamienuns: 19.02.2024). — Pexum qocTyma: mo
IIOAIIUCKE.
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9. CBepeHuna 06 06HOoBAEHMM paboyen Nporpammbl AUCUMNAUHDI (MK moaynA)

O6HOoBNEHHbIN pa3gen paboueit OnucaHue BHECEHHbIX PeKBU3UTDI
Nporpammbl AUCLUM/INHDI M3MeHeHUi AOKYMEHTa,
yTBepAuBLIEro

M3MeHeHus




