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INosicHuTenbHad 3amucka

®onp ouenounsx cpencts (nanee — ®OC) i MPOMENKYTOUHON aTTECTAlMK M0 AUCUMIUIMHE «MuKpobuoorus c
OCHOBaMH BUPYCOJIOTMH» pa3padOTaH B COOTBETCTBUH C (elepabHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM
BhICIIEro o0pa3zoBaHus — OakanaBpuaT Mo HampasiieHHIO noarotoBkd 44.03.05 IMenarormueckoe obpasoBanue (C OBYMS
NpoQHISIMU TTOATOTOBKH), YTBEP)KAEHHOTO MpHKa3oM MuHucTepcTBa 00pazoBanus 1 Hayku Poccuiickoit deneparyu ot 22
¢espans 2018 r. No 125, ocHoBHOI1 npodeccronansHON oOpazoBarenbHOI nporpammoil «buonorus» n «['eorpadus» c
yaeroM TpeOoBaHHUI mpodeccroHambHOrO cTaHmapTa «llemaror (memarormdeckas IESATEIBHOCTh B cepe IOIMIKOIHHOTO,
HAJaJbHOTO OOIIEero, OCHOBHOTO OOIIero, CpeaHero oOmero oOpa3oBaHWs) (BOCIHUTATENb, YYHTENb)», YTBEPKIACHHOTO
mpukazoM MEUHHCTEpPCTBa Tpyda W commanbHOM 3amuthl Poccumiickoit @enepamym ot 18 okTsaops 2013 1. Ne 544m.
(3apeructpupoBan MunuctTepcTBoM foctuiini Poccuiickoit @eneparin 6 mexadps 2013 r., perucrpannonusiid Ne 30550), ¢
W3MEHEHUSIMH, BHECEHHBIMHU IIpHKa3aMd MMHHCTEPCTBA TpyAa M COLMaNbHOM 3amuThl Poccuiickont ®epepanuu or 25
nekabpst 2014 r. Ne 11151 (3apeructpupoBan MunuctepcTBoM toctuimn Poccuiickoit @eneparuu 19 despans 2015 r.,
peructpanuonusiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBaH MuHUCTEPCTBOM toctuiuu Poccuiickoit
®eneparyu 23 asrycra 2016 r., peructpaonHsiit Ne 43326).

Henps ®OC 1 MPOMEKYTOUHON aTTECTAUU — YCTAHOBJICHUE YPOBHSI C(HOPMUPOBAHHOCTH YACTH KOMITCTCHIIHIA:

YK-1. CriocobeH oCcyIecTBIATh OUCK, KPUTHUCCKUI aHAIN3 U CHHTE3 WHPOPMALIUHU, MPUMEHSATh CUCTEMHBIHN TOIX0/T
JUTA PEUICHUS TIOCTABIICHHBIX 3a]1ad,

OIIK-8. CriocobeH ocymecTBIATh MEAarOrMIeCKyI0 A TeIbHOCTD Ha OCHOBE CIICIHAIbHBIX HAYYHBIX 3HAHUH

IIK-1. CocoGeH OocymecTBIATh MEeNarOrHYecKylo AEATENFHOCTh M0 pealn3anud 00pa30BaTeNFHOTO IpoIecca Mo
TIpeaMeTy.

3agaun @OC 111 NPOMEXYTOYHOM aTTecTallii — KOHTPOJIb KadecTBA M YPOBHSA JOCTIDKCHHS 0Opa3oBaTeNbHBIX
PE3yNBTaTOB MO (JOPMUPYEMBIM B COOTBETCTBHH C y4EOHBIM [IAHOM WHJIUKATOPAMHU KOMITETEHIIH i

VYK-1. CriocoGeH ocymecTBISATh IIOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 WH(POPMAIMHU, TPUMEHATh CUCTEMHBIH ITOJIX0]T
JUISl pEILICHHUST TIOCTaBJICHHBIX 33724

VK-1.1. Amanusupyer 3a1ady, BBLAEISS STAlbI €€ PeIIeHuUs, JeHCTBUS 110 PEIICHHIO 3a1auH.

3HaerT: MeroApl pabOThl C OHOJOTMYECKUMH OOBEKTaMH, MHUKPOCKONHPOBAHUS, W3TOTOBICHUS M OKPAacKu
MHUKpPOOHOJIOTMYECKHUX NPENapaToB, METOAMKY MOJArOTOBKH IMHUTATENBHBIX CPEJl, TOIYUYEHHsI KyJIbTYp MUKPOOPTaHU3MOB

VK-1.2. HaxonuT, KpUTHIECKH aHATM3UPYET M BHIOMpAeT HH(POPMAIHIO, HEOOXOIUMYIO IJIsl PEIICHHS IIOCTaBICHHON
3a7aqH.

VYMeeT: OCYyMIECTBISTH IOMCK JUTEPAaTyphl 10 MHUKPOOHOJIOTHH C OCHOBAMH BHPYCOJIOTHH, aHAIM3UPOBATH W
CHHTE3MPOBATh MOIYYCHHYIO HH()OPMALIUIO

VYK-1.3. PaccmarpuBaeT pa3iudHbIe BAPHAHTHI PELICHUS 3aa4H, OLICHUBACT UX MPEHMYIIECTBA H PUCKH.

VYMeeT: OCYIIECTBIATh palMOHAIbHBIM BBHIOOP W  HUCIOJB30BaTh HEOOXOJMMBIE pECypChbl JJIs  pEIeHUS
npodecCHOHANBHBIX 3a/1a4

VYK-1.4. 'paMOTHO, JIOTHYHO, ApPT'yMEHTUPOBAHHO (POPMHUPYET COOCTBEHHBIE CYXKAEHHS U OLEHKH; OTINYaeT (PaKThl OT
MHEHU{, HHTEPIPETalui, OLIEHOK B PACCYKIEHHSX APYTHX YYACTHUKOB JESITEIIbHOCTH

YMeeT HHTepIPEeTHPOBATh Pe3yIbTaThl MUKPOCKOIIMPOBAHMUS, MUKPOOHOJIOIMYECKOTO aHaIn3a

YK-1.5. Onpenenser u OIEHUBACT MPAKTUYECKHE TOCIEACTBHS BO3MOKHBIX BAPHAHTOB PEIICHH 3a1a4n

YMeeT: MPUMEHATh OCHOBHBIE METOIbI pabOThI ¢ OHOIIOTHUECKUMH 00BEKTaMH, MHKPOCKOITHPOBAHHMSI, U3TOTOBJIEHUS 1
OKpackH MHKPOOHMOJIOTHYECKUX TIPENapaToB, METOAMKY IOATOTOBKM THUTATENBHBIX CpeJl, MOIYYCHHS KYJIBTYp
MHUKpPOOPTaHH3MOB

OIIK-8. CriocobeH ocymecTBIISITh Me[arorMIecKyro JesTeIbHOCTh Ha OCHOBE CHEINAIbHBIX HAYTHBIX 3HAHUH

OIIK-8.1. 3HaeT: WCTOPWIO, TEOPHUIO, 3aKOHOMEPHOCTH U TNPHHIUIEI TIOCTPOCHUS W (HYHKIIMOHHPOBAHUS
00pazoBaTeIbHOTO Ipolecca, POJIb U MECTO 00pa30BaHMs B XKHM3HHU YeJIOBEKa 1 00IIeCTBa, COBPEMEHHOE COCTOSIHUE HAyYHOH
001acTH, COOTBETCTBYIONIEH ITPENoaBaeMOMY MPEAMETY; MPHUKJIaIHOE 3HAUSHHE HAYKH; Clieln(pHUIeCKre METOIbl HAyYHOTO
MO3HAHUS B 00beMe, 00eCTIeYHBAIOIIEM MPENOaBaHUe YIEOHBIX TPEIMETOB

3HaeT B oOBbeme, oOecmeyMBalOIIeM I[pernojaBaHue OHOJOTHH, HpeAMET M OOBEKT MHKPOOHOJIOTHH, HCTOPHIO
CTaHOBJIGHUS] HAyKH, LUTOJIOTHYECKHE, MoOpQoyoruueckue, (HU3UOIOTHUECKHE, SKOJOIMYeCKHe  OCOOEHHOCTH
MHUKPOOPIaHHU3MOB U BUPYCOB, X 3HaU€HUE B OHOchepe U I YeIoBeKa

IIK-1. CnocobeH ocymiecTBIISATh IENarorn4ecKyio JesTENbHOCTh 110 pealn3aluu 00pa3oBaTeNbHOrO Ipolrecca 1o
IpeAMETyY

IIK-1.1. YMeer peann3oBBIBaTh 00pa3oBaTeIbHYIO NPOrpaMMy IO MPEAMETY C YYETOM CHeUU(UKH cojepiKaHHs,
METOJI0B M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHHSA

YMeeT ocymecTBIsATh 0TOOp y4eOHOro cojiepKaHusl 0 MHUKPOOHOJIOTHH ¢ OCHOBAaMH BHUPYCOJIOTHH JUIS peallu3annui
00pazoBaTebHOM IPOrpaMMEI

[IK-1.2. Peanmu3yer 00pa3oBaTeIbHYIO MPOrpaMMy IO MPEIMETY C MCIIOJIB30BAaHUEM TEXHOJIOTHH NMpodecCHOHaTFHON
JIeSITEIbHOCTH

YMeeT: UCIoJIb30BaTh 3HAHMUS 10 MUKPOOHOJIOTHH C OCHOBaMH BUPYCOJIOTHH B IEIarOTHYECKOH AESTeIHbHOCTH.

TpeGoBaHHe K MPOIEAYPE OIECHKH:

ITomemenue: 0C00BIX TpeGoBaHuUit HET/KOMITBIOTEPHBIN KJIacC/TIOMETIeHHE c NIPOEKIIMOHHBIM
obopynosanuem/nadopatopust O60pyI0BaHKE: IPOEKTOP, HOYTOYK/ IHCTpYMEHTHI: HEe NPEyCMOTPEHBI.
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PacxonHbie MaTepuanbl: ucyasi Oymara popmara A4, KapTpUIK.
JocTyn K 1ONOJHUTENBHBIM CIIPABOYHBIM MaTepHaiaM: He MPEAyCMOTPEH.
Hopwmsl Bpemenu: 90 mMuH.

Kommekr OLICHOYHBIX CPCACTB Jid NPOBCACHUA HpOMe)KyTO‘IHOI‘/‘I aTTcCTalun

IMpoBepsieMast KOMOETEHIHS (s OrION BO):

YK-1. CriocobeH ocymecTBIsATh TOUCK, KPUTHIECKUH aHaIN3 U CHHTE3 WHPOPMALINH, IIPUMEHSATh CUCTEMHBIN TTOIX0M
JUIA PEeLICHUs IOCTABJIEHHBIX 3aad.

IIpoBepseMBblii HHIUKATOP JOCTHKEHHUS KOMIIETEHIIUN:

VK-1.1. Ananuzupyer 3a1auy, BbIAEIAS 3Talbl €€ PELICHUS, JEHCTBUS 110 PELIEHUIO 3aa4u.

[IpoBepsiembIii 00pa3oBaTENbHBII PE3yNIbTAT:

3HaeT: MeTonsl pPadOTHl C OWONOTMYECKMMH OOBEKTaMH, MHMKPOCKONHMPOBAHMS, W3TOTOBICHUS M  OKPacKu
MHUKPOOHOJIOTMYECKHX IIPENapaToB, METOANKY MOATOTOBKU MUTATENBHBIX CPell, MOJTYUYEHHS KYJIbTYP MUKPOOPTaHU3MOB.

IIpoBepseMblif HHIUKATOP JOCTHXKEHHUS KOMIIETCHIIUU:

VK-1.2. HaxoauT, KpUTHUECKH aHAJIU3UPYET W BHIOMpaeT MH(OPMALUIO, HEOOXOIUMYIO ISl PELICHUs TOCTaBICHHON
3aauu.

IIpoBepsieMblii 00pa30BaTENbHBIN PE3YNBTAT: Y MEET: OCYIIECTBIATH MOUCK TUTEPATYPHI [0 MUKPOOHOIOTHH C OCHOBAMU
BUPYCOJIOTHH, aHATU3UPOBATh ¥ CHHTE3UPOBATh IOIyYCHHYIO HH)OPMALHUIO.

IIpoBepseMblii HHIUKATOP JOCTHKEHHUS KOMIIETEHIIVH:

VYK-1.3. PaccMaTpuBaeT pa3IndHbIe BApHAHTHI PEIICHHS 3a/1a9H, OIICHUBACT UX MIPEUMYIIECTBA M PHCKH.

[IpoBepsieMblii  00pa30BaTENbHBIH pE3yabTaT: YMEET: OCYIIECTBIATh pAlMOHAIBHBI BBHIOOP M HCIOJIB30BATH
HEOOXOANMBIE PECYPCHI JJIS1 PEIICHUS MTPO(ECCHOHANBHBIX 3a1a4.

IIpoBepsieMblil MHAUKATOP NOCTUKEHUS KOMIIETCHIUU:

VYK-1.4. I'paMOTHO, TOTHYHO, apryMEHTHPOBAHHO (POPMUPYET COOCTBEHHBIE CYXKJICHUS U OLIEHKH; OTJIMYaeT (GakThl OT
MHGHI/Iﬁ, HHTepHpeTaHHﬁ, OILICHOK B PACCYXACHUAX APYIUX YUACTHUKOB ACATCIbHOCTU.

[TpoBepsiemblii  00pa3oBaTENbHBIA  pe3yiabTaT: YMEET HWHTEPIPETHPOBATh pe3yJbTaThl MHUKPOCKOIMPOBAHUS,
MHUKPOOHOJIOIMYECKOTO aHaIN3a.

IIpoBepsieMblil UHAUKATOP NOCTUKEHUS KOMIIETCHIUU:

VK-1.5. Onpenenser 1 OLEHUBAET NPAKTUYECKHE MOCIEACTBUS BO3MOXKHBIX BADUAHTOB PEIICHHS 3aJa4H.

IIpoBepsieMblii 00pa30BaTENbHBIA PE3YNBTAT: YMEET: NPHUMEHSITH OCHOBHBIC METOIBI PAaOOTHI C OMOJIOTHYECKHMHU
00BEKTaM1, MHKPOCKONIMPOBAHUS, M3TOTOBICHHS M OKPACKH MHKPOOHOJIOTHMYECKHX IIPENapaToB, METOAUKY MOATOTOBKH
MUTATENBHBIX CPEN, OIy4YEHHs KYIbTyp MUKPOOPTraHU3MOB.

[poBepsiemast KOMIETEHIHUS (s OO BO):

OIIK-8. Cioco0OeH ocyIIecTBIATh Ie1aroru4ecKylo JesTeNbHOCTh Ha OCHOBE CIIEIIUAIbHBIX HAYYHBIX 3HAHUH.

IIpoBepsieMblil UHAUKATOP NOCTUKEHUS KOMIIETCHIUU:

OIIK-8.1. 3Haer: WHCTOpPHIO, TEOPHIO, 3aKOHOMEPHOCTH ¥ TPHHLUUIBI TIOCTPOCHUS M (YHKIHOHHPOBAHUS
00pa30BaTeNFHOTO IPOIIecca, Poib U MECTO 00pa30BaHMUs B )KU3HHU YENOBEKa M 00IIeCTBa, COBPEMEHHOE COCTOSHIE HayYHOM
001acTi, COOTBETCTBYOIIEH MPEIoaBacMOMY MPEAMETY; IPUKIIAJHOE 3HAYCHNE HAYKH; CieU(UIecKue METO/Ibl HAyYHOTO
MTO3HAHUS B 00beMe, 00eCTIeYNBAOIIEM MIPETI0IaBaHIe YISOHBIX MPEIMETOB.

[IpoBepsieMsIii 00pa30BaTENBHBIN pe3ynbTaT: 3HAeT B 00beMe, 00eCIIeUnBaIOIIeM MPerojaBaHie OMOJIOTHH, TIPEAMET U
OOBEKT MHUKPOOHMOJIOTHH, HWCTOPHIO CTAHOBIICHHS HAyKW, IIHTOJOTHYECKUE, MOPQOJIOTHICCKHe, (QH3HOIOTHIECKHE,
9KOJIOTHYECKUE OCOOCHHOCTH MUKPOOPTAaHU3MOB M BUPYCOB, UX 3HAUEHHUE B OHOCQepe H A YeIoBeKa.

[poBepsiemast kKoMneTeHUUS (us OrIor BO):

IIK-1. CrocobeH ocCyIecTBIATh MEJArorudecKyro IEATeNIbHOCTh 110 peaau3alid o0pa3oBaTelIbHOrO IIpolecca Io
MIpeaMeTy.

IIpoBepsieMblit UHAUKATOP TOCTUKEHUSI KOMIIETCHIUU:

IIK-1.1. Ymeer peanm3oBBIBaTH 00pa30BaTENBHYIO NMPOrpaMMy IO MPEAMETy C Y4eTOM CHenM(UKH COJACpXKaHHUSA,
METOJIOB M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00IaCTH HAyYHOTO 3HAHMS.

ITpoBepsiemblit 00pa3oBaTeNLHBIN PE3yabTaT: YMEET OCYIECTBIATL OTOOP yIEOHOTO COAECPIKaHMs 10 MUKPOOHOJIOTHH C
OCHOBaMH BUPYCOJIOTHH JUIS peaii3aniy 00pa30oBaTeIbHOM NIPOrpaMMEI.

IIpoBepseMsblil HTHIUKATOP JOCTHKEHHUS KOMIIETCHIIUN:

I1K-1.2. Peanmu3yer oOpa3oBaresbHYIO POrpaMMy IO MPEAMETY C MCIIOJIb30BAHHEM TEXHOJIOTHH NMpogecCHOHATIBHOM
JIeSITEIbHOCTH.

[TpoBepsieMblii 00pa3oBaTeNbHBIH pE3yabTaT: YMEET: HCIIONIB30BaTh 3HAHUS 110 MHMKPOOMOJIOTMHM C OCHOBaMH
BHPYCOJIOTHH B TIEJarOTHIECKOH IeSTEITHLHOCTH.

Tun (bopma) 3aganus: MICEMEHHAs paboTa.
3amanue 1. nucbMeHHas pabora

[Tpumep THUIOBBIX 3a1aHHUH (OLIEHOYHBIE MaTEPHAIIBI):
duznonornyeckue rpynsl 6akKTepui o TUIY TUTaHMUS.
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OuEeHOYHBIN JHUCT K TUIIOBOMY 3aJaHUI0 (MOAEIBHBIN OTBET):

Tunel nutanus. MUKpOOpraHu3Mbl HY)KAAIOTCS B YIJIEBOJE, a3oTe, cepe, (ocdope, xanmuu u Apyrux sneMmeHrax. B
3aBUCHMOCTH OT MCTOYHHMKOB YyIJIepoja JUlsi MUTaHUs OaKTEepUH JIeJSATCS Ha ayTOTPOQBI, HCHOIb3YIOIUE JJIsl IIOCTPOCHUS
CBOUX KJIETOK anokcua yrinepoaa C02 u ipyrue HeopraHM4ecKue CoeTMHEHHS, U TeTepOTPOdBL, MUTAIOIIUECS 33 CYET TOTOBBIX
OpPraHMYeCKUX COeANHEHUH. AyTOTPO(HBIMH OAKTEPUSAMH SBIISIOTCS HUTPUDHUIMPYIONIHE OaKTepUH, HAXOASAIINECS B IOYBE;
cepobakTepuy, OOUTAOIIHE B BOAE C CEPOBOIOPOIOM; KeIe300aKTepHH, KHUBYIIME B BOAE C 3aKUCHBIM JKEJIE30M, H JIp.

I'etepoTpodbl, yTHIM3HPYIOMNE OPraHMYECKHE OCTATKH OTMEPIINX OPTaHM3MOB B OKPY’KAaroOLIEH Cpezie, Ha3bIBAIOTCA
canpodutamu. ['eTepoTpodsl, BEI3bIBAIOIINE 3a00ICBAHUS y YEIOBEKA MM )KUBOTHBIX, OTHOCAT K IATOTCHHBIM U yCIOBHO-
natoreHHsIM. Cpenyl MaTOTeHHBIX MHKPOOPTAaHM3MOB BCTPEYAIOTCS OONUTaTHBIE M (DaKyIbTaTHBHBIC Mapa3uThl (OT Iped.
parasitos — naxye6uuK). OOIUraTHbIE TAPA3UTH CIIOCOOHBI CYIECTBOBATH TONBKO BHYTPU KIETKH, HATIPUMED PUKKCTCHH,
BUPYCHI ¥ HEKOTOPBIE ITPOCTEHIIIHE.

B 3aBHCHMOCTH OT OKHCIISIEMOT0 CyOCTpaTa, Ha3bIBAEMOT'0 JOHOPOM JIEKTPOHOB HITH BOAOPO/1a, MUKPOOPTaHM3MBI JIEJISIT
Ha JIBe TPYHIbl. MUKPOOPraHU3MBI, UCIIOJIB3YIOIINE B KaUeCTBE JOHOPOB BOIOPO/Ia HEOPTaHUIECKUE COCANHEHUS, Ha3bIBAIOT
murtorpopHbiMU (0T Tpey. lithOS — KaMeHp), a MHKPOOpPraHM3MBI, HCIIOJB3YIOIIME B KadeCTBE JOHOPOB BOAOpOJIA
OpraHUYecKue COeANHEHUs, — OpraHoTpodamu.

VYuuThIBasi ICTOYHHUK DHEPIHHU, Cpean OakTepuil paznnyaoT potoTpodsl, T.e. poTocuHTE3NpYOUIME (HaIIpUMep, CHHE-
3eJIeHbIe BOJIOPOCIIH, UCIIOJB3YIOIINE SHEPTHIO CBETA), U XeMOTPO(BI, HYKTAFOIIHECs B XUMHYECKUX UCTOYHHUKAX YHEPTHH.

Mexanu3mbl nuTaHust. llocTymieHHe pasIWYHBIX BEHIECTB B OAaKTEPHANBHYIO KIETKY 3aBUCHT OT BEIWYHHBI H
PacTBOPUMOCTH HX MOJICKYII B JINMMUAAX WX Boze, pH cpenbl, KOHIICHTPAINX BEIIECTB, PA3IHIHBIX ()aKTOPOB MPOHUIIAEMOCTH
MeMOpaH u 1p. Kiterounast cTeHKa npoIryckaeT HeOOIBIIIE MOJIEKYJIBI M HOHBI, 3aEp>KUBasi MAKpOMOJIEKYJIbI Maccoii Ooiee
600 1. OCHOBHBIM PETYIATOPOM ITOCTYIUICHHS BEIIECTB B KJIETKY SBISIETCS IUTOIUIa3MaTHIeCcKas MeMOpaHa. Y CIOBHO MOKHO
BBIJICTINTH YEThIPE MEXaHW3Ma IPOHUKHOBEHUS MTUTATEIbHBIX BEIIECTB B OAKTEpHATbHYIO KIETKY: 3TO mpocTas ITuddys3us,
obneryenHas au¢dy3ns, akTUBHBIA TPAHCIOPT, TPAHCIOKAIXS TPYIIIL.

HawuGonee npocToii MexaHU3M MOCTYIUICHHs BELIECTB B KJIETKY — mpoctas audysus, Ipu KOTOPOil mepeMenieHue
BEILIECTB IIPOUCXOUT BCIEICTBHE Pa3HUIBI MX KOHIIEHTPALUK IO 00€ CTOPOHBI IIUTOIIa3MaTHIecKoii MeMOpaHbl. BemecTsa
MPOXOAT Yepe3 JIMIHUIHYIO YacTh IIUTOINIA3MaTHUECKOI MeMOpaHbl (OpraHMYeCKrue MOJIEKYJIbL, JIEKApCTBEHHBIE ITperaparhl)
U pexe 10 3aloJHEHHBIM BOJIOW KaHajaM B IMTOIUIa3Marnieckod MemOpane. [laccuBHas muddysus ocymectisercs 6e3
3aTpaThl SHEPTHH.

OoOneruennas quddy3us OPOUCXOINT TAKKE B Pe3yabTaTe Pa3HHUIBI KOHIICHTPALMU BEUICCTB IO 00 CTOPOHBI
LUTOIUIa3MaTHIeCKOH MeMOpaHbl. OnHAKO 3TOT TPOIECC OCYIIECTBIACTCS C IIOMOINBIO MOJIEKYJ-TIEPEHOCUHKOB,
JOKIN3YIONMXCA B LUTOIIa3MaTHYeCKOd MemOpaHe wu oOmamaromumx crnenuduyHocThio. Kaxnaelii mepeHocdmk
TPaHCIIOPTHPYET Yepe3 MeMOpaHy COOTBETCTBYIOIIEE BELICCTBO WM MEPENAET IPYroMy KOMIIOHEHTY IIUTOILIa3MaTHIeCKON
MeMOpaHbl — COOCTBEHHO INEPEHOCUMKY. benkamu-iepeHocYnKkaMu MOTYT OBITh IIepMeasbl, MECTO CHHTE3a KOTOPBIX —
UTOIUIa3MaTHIeckass MmeMmOpana. O6nerdyeHnas auddysns npoTekaeT 0e3 3aTpaThl SHEPIUH, BEIIECTBA MEPEMEINAIOTCA OT
OoJiee BBICOKOM KOHIIEHTPAIMU K 00Jiee HU3KOM.

AXTHBHBIN TPaHCIIOPT MPOUCXOJIMT C TOMOIIBIO TIEpMea3 1 HalpaBJIeH Ha MEPEHOC BEIIECTB OT MEHBILCH KOHIIGHTPAUU
B CTOpPOHY OOJIbLIEH, T.€. KaKk Obl IPOTHB TEYEHUs, II03TOMY JAHHBIN MPOILECC COMPOBOXKIAETCS 3aTPaTOld METa00INYEeCKON
sHepruu (AT®), obpa3yromieiica B pe3ybTaTe OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINIT B KIIETKE.

[lepenoc (TpaHcioKauusi) TPYMI CXOJIEH C aKTUBHBIM TPAHCIIOPTOM, OTIMYAsCh TEM, YTO IEPEHOCHMAas MOJIEKyJia
BUJIOM3MEHSIETCSI B Ipoliecce nepeHoca, Hanpumep dpochopuinpyercs.

BbIxox BemecTB U3 KJIETKN OCYIIECTBISIETCS 3a cueT AuGy3uH 1 MPH yIaCTHN TPAHCIIOPTHBIX CUCTEM.

OueHka OTBeTa BKIIIOYACT B ceOs IIOJHOTY PACKPBITHS TEMbl BONpOca: HaIWuue WH(pOpManuy, HE3HAUYUTEIHHO
NIPEBBIIAIONICH MaTepHan MIKOJIBHOTO y4eOHMKa OLeHHMBaeTcsi B 5-15 OamioB, oTBET copepkamiuii JaHHBIE BY30BCKOTO
y4aeOHHKa 1 MH()OpMAITH, PEBEIIIAIOIIas ero, OleHuBaeTcs B 15-25 6ammos.

3ananue 2: OnucaTe METOINYECKHE IPHUEMbI TPOBEACHUS OIBITA ¢ MUKPOOPTaHM3MaMH.

[TpumMep THUMOBBIX 3a1aHUH (OLIEHOYHBIE MaTEPHAIIBI):
OmBIT ¢ U3yYeHHEM POCTa MOMYJISIIUNI MUKPOOPTaHU3MOB.

O1LeHOUYHBIH JIUCT K TUTIOBOMY 3a/1aHHIO:

MoienbHBIA OTBET:

Xox paboTsr:

1. OmbpIT pekoMeHAOBaH Uil BHEKIACCHOM palbOThl MIKOJIBHUKOB, HAalpUMEp B CO3JaHHOW MeJarorom
HKCTIEPUMEHTAIILHOM TPYIIIEe «MHUKPOOHOJIOTY

2. BoiOupaercss KynpTypa MHKpPOOpraHM3MOB Oe3omacHast Uil HCCleloBaHMA B mKosie. Hampumep, KyibTypa
a30T(UKCAaTOPOB TOYBKI, BEIpANICHHAs B cpene Ombu (cpema DmOn — 3JIeKTHBHAS CHHTETHUYECKAs Cpefia He cojaeprKarias
COEIMHEHUH a30Ta U, CIeI0BATENBHO, IPUTOAHAS IJIS )KU3HHU TOJBKO a30T(HUKCUPYIOINM OaKTepHsiM).

3. IIpousBoauTcst nepeHoc OakTepuil Ha IUIOTHYIO MUTATelbHYIO cpeny. Ilpu mepeceBe OakTepHanibHON KyJIbTYphl B
IPoOHpPKyY ee OepyT B JIEBYIO PYKY, a IPaBoOif, 00XBAaTUB BaTHYIO MpoOKy IV n V manenamu, BEIHUMAIOT IPOOKY, TPOHOCS HAJT
IUTaMEHEM TOPEJIKH. Y AepKUBas IPYTMMHU MajbIlaMU TOH e PYKH IETII0, HabuparoT €10 MMOCEBHOI MaTepHall, IMocie Yero
3aKpBIBAIOT MPOOHPKY MPOOKOIi. 3aTeM B MPOOUPKY CO CKOMIEHHBIM arapoM BHOCST HETIIIO C IIOCEBHBIM MAaTEPHAIOM, OITyCKast
ee JI0 KOHJEHCAaTa B HIDKHEH 4acTH CpeAbl, M 3Ur3arooOpasHbIM ABMKEHHEM pacClpenelsioT MaTe puall 10 CKOIICHHOW
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MIOBEPXHOCTH arapa. BbIHYB meTiio, 00KHUratoT Kpaii NpOOMPKHU M 3aKpBIBAIOT €e NpoOKoi. [leTio crepninn3yroT B IiaMeHn
TOPEJIKHU U CTaBAT B ITaTuB. [IpoOupku ¢ moceBamMu HaAT MHUCHIBAIOT, YKa3bIBas ATy 10CEBA M XapaKTep IOCEBHOIO MaTrepuaa
(HOMep MCcCIIeI0BaHUs WIM Ha3BaHHUE KyJIbTYpPHI).

[ToceBbl «ra30HOMY MPOU3BOJIAT IINIATEIIEM Ha MUTATEIbHBIN arap B yamke [lerpu. [lyis 9T0r0, NpUOTKPHIB JIEBOH PYKOM
KpPBIIIKY, METJed WM NMUNETKOW HAHOCST MOCEBHOH Marepual Ha MOBEpXHOCTh IHTATENFHOTO arapa. 3aTeM HpOBOJIST
LmraTeib 4epe3 IUIaMsl TOPENKH, OCTY)KAlT €ro O BHYTPEHHIOI CTOPOHY KpBIIIKM M PAacTHPAIOT Marepuai 1o Bcel
MOBEpXHOCTH cpenbl. [locie nHKyOamu moceBa MosBISIETCS] pABHOMEPHBIN CILIONTHOM pocT OakTepuii.

4. CraBuTCs BapHaHT C BBIpalIMBaHUEM OaKTepwii B KUAKOW MUTATENbHOH cpene. [Ipu BelpamuBaHum OakTepuii Ha
KHUJIKOHM MMUTAaTeIBHOM cpee HabMoaaeTcs MPUIOHHBINA, 1 y3HBIH HITH TOBEPXHOCTHBIN (B BUJE IUICHKH) POCT KyJIBTYPHI.

5. IIpoBoxutcst HaOMIOACHUE 32 POCTOM MOMYJSAIHMH, PE3yIbTaThl (PUKCUPYIOTCS BH3YalbHO IO IJIOIIAAN 3apacTaHHs
cyOCTpaTa WK C MOMOIIEI0 (POTOKOJIIOPHMETPA B CITydae KHAKOTO cyOcTpaTa.

Poct nepuoauyeckoil KyapTypbl OaKTepHUi MOIPa3AeIsIOT Ha HECKOJIBKO (a3, WM IEPHUOI0B:

1. nar-asa;

2. (haza orapuMUIECKOr0 POCTa;

3. (aza craroHapHOTO POCTa, MM MaKCUMaJIbHOW KOHICHTPALUN

OakTepwuii;

4. da3za rubenn GakTepHid.

Ot ¢a3el MOXHO H300pa3uTh rpaduieckd B BHUAE OTPE3KOB KPHUBOW pa3MHOXKCHHS OakTepHil, OTpakaromiei
3aBUCHMOCTBH JIOTapu(Ma 4nciia XKHUBBIX KJICTOK OT BPEMEHHU HX KyJIbTHBUPOBAHUSL.

Jlar-¢haza — mepro MeXIy MOCEBOM OaKTepHi M HA4aJIOM pa3MHOXKEHHMS. IIpoomKuTenbHOCTS Tar-(ha3sl B CpeTHEM
4—5 4. bakTepuu IpH 3TOM YBEIMYHMBAIOTCA B pa3Mepax M TOTOBATCS K JICJICHHIO; HAPACTaeT KOJNMYECTBO HYKJICHHOBBIX
KHCJIOT, OeJIKa U IpYTuX KOMIIOHEHTOB.

@aza norapu(pMuYecKoro (IKCIOHEHINAIBFHOTO) POCTA SIBISIETCS IEPHONOM HHTCHCHUBHOTO JEJNCHHS OaKTEepHH.
IIpomomxuTenbHOCTD ee 0K0I0 5— 6 4. [Ipn onTUManbHBIX YCIOBUAX pocTa OaKTepUH MOTYT AeIUThes Kaxasie 20—40 MuH.
Bo Bpems 3Toii ¢a3el OakTepuu HauOoOJiee pPaHUMBI, YTO OOBICHACTCS BBICOKOH UYYBCTBUTEIHLHOCTHIO KOMIIOHCHTOB
MeTaboJIM3Ma HHTEHCUBHO pacTylIed KIETKH K MHTHOUTOpaM cuHTe3a Oellka, HyKJIEHHOBBIX KUCIIOT U Ap.

3ateM HacTymaeT (aza CTAIlMOHAPHOI'O POCTa, IIPU KOTOPOH KOJIMYECTBO >KM3HECHIOCOOHBIX KIETOK ocTaercs 0e3
HM3MEHEHUH, COCTaBIAA MaKCHUMaJbHBIN ypoBeHb (M-koHueHTpaiws). Ee NmpoaoyrKUTeNbHOCTh BBIpa)kaeTcsd B dacax U
KoJieOeTcs B 3aBUCUMOCTH OT BUJIa OaKTEepHi, UX OCOOEHHOCTEH U KYJIbTUBHPOBAHHSI.

3aBepiraeT nporecc pocta daxkrepuil Gasza rudenu, XxapakTepu3yomasics OTMUPaHHEM OAKTEPH B yCIOBHUAX HCTOIICHUS
HCTOYHHMKOB IMTATENbHON Cpelbl W HAKOIUICHWSA B HEH NpOAyKTOB Merabommsma Oakrepuil. [IpomommkurenbHOCTH ee
konebnercs ot 10 9 10 HECKOJIBKUX HeAenb. FIHTEHCHBHOCTB POCTa M pa3MHOKCHHS OaKTEpHii 3aBUCUT OT MHOTHX (haKTOpPOB,
B TOM 4YHCIE ONTHMAIbHOTO COCTaBa MHTATEINbHOW CpEIpbl, OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO MOTeHnWana, pH,
TEMIIEpaTyphl U JIp.

OLCHOYHBIH JIUCT K THUIIOBOMY 3a/1aHUIO:

Kpurepuu onieHuBaHUA ITonHoe unun Yactuunoe Hecootser
CYIECTBEHHOE COOTBETCTBUE CTBHE
COOTBETCTBHE
OcHOBHEBIE OaJUIBI:
DKCIIEpUMEHT COOTBETCTBYET MOCTABICHHBIM 3a/1adyaM 5 4 2 0
OKCIIEpUMEHT MO3BOJIMT NOJTYYHTH 3asBICHHBIN pe3yIIbTaT 5 4 2 0
OcCHOBHas YacTh MPOEKTa XOPOLIO CTPYKTYPHPOBaHA, OTpPa)kaeT 5 4 2 0
JIOTHKY ITPOBEICHHOTO UCCIICIOBAHMS
[IpoexT opueHTHPOBaH Ha IITKOJIBHBIH YPOBEHb M COOTBETCTBYET 5 4 2 0
3asBJICHHOMY BUJly Y4eOHOI AeATEIbHOCTH
Bce mpoBommmble paboTel  Oe3omacHBl TPH  COONFOICHHUH 5 4 2 0
COOTBETCTBYIOIIHMX MPABHI TEXHUKH OS30I1aCHOCTH
Hroro 25 20 10 0

Mertorueckre MaTepHabl, ONpeASIIAIONINe MIPOLEAYPY U KPUTEPUH OLIEHUBAHUS COPMUPOBAHHOCTH KOMITETEHIMH
TIPY TIPOBEJICHUH TTPOMEXYTOUHON aTTeCTallH

3adueT ¢ OLEHKON M0 AUCIHUITINHE «MHUKPOOHOIOTHS C OCHOBAMHU BHPYCOJIOTHH» BKIIIOYaeT B ce0s 2 gactu: 1). Teopust
MHUKPOOHOJIOTHH M BUPYCOJIOTHH 2). MPAKTUIECKHE IPUEMBI MUKPOOHOJIOTHH.

IIpoBepka 3HaHMI OCYIIECTBIISIETCS C MCIOJIb30BAHMEM CITMCKa MUCbMEHHBIX 3ajaHuid. Ha ux ocHOBe cocTaBisieTcs
HECKOJIbKO BApUAHTOB TE€M, KOTOPBIE PACIIEUATHIBAIOTCS MO KOJUIECTBY CTYICHTOB.

Bo BpeMs 3a4eTa CTyICHTHI pacCcaXUBAIOTCS 3a TApTy Mo ogHOMY. [TomydaroT pacniedaTky ¢ 3aJJaHHEM U3 IBYX BOIPOCOB
U JUCTHI I 0TBeTOB. CTyIeHTaM 3aIpeniaeTcss o0marbess Mex Iy co0oil. CTyleHT BIpaBe BBIOpATh 3aJjaHHe, KOTOPOE OH
OyZeT BBIIOIHSTE, 4TOOBI HAOpaTh Oautel. Ha BEIMOTHEHE MUCHBMEHHBIX 3aJJaHHi OTBOAUTCS 45 MUHYT.

PaboTsl caroTcs mpenogaBaTeNro M MPOBEPSIOTCS UM 3a octaBmimecs 40 MUHYT 3a4eTa, a CTYICHTHI MPUCTYIIAIOT K
BEIMIOJTHEHUIO BTOPOTO 3aJaHUSl — MPEICTABICHHIO TOJAPOOHOTO IUIaHA NPOBENCHHS IIKOJIBHOTO AKCIEPUMEHTA 10
MUKpOOHOJIOTHH. TeMbl ONMBITOB TaK € IMPOMUCAHBI B 3aJaHUSIX. JTOT IYHKT 3a4eTa IOKa3blBaeT YPOBEHb 3HAHUS
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MHUKPOOHOJIOTMH, KaK SKCIIEPUMEHTAIBHONW HayKH U BO3MOXKHOCTH €€ MCIOJIb30BaHUS B IIKOJILHOM Kypce Ouosnoruu. OTbIThI
paboThl C BUPYCHBIMH YaCTHLIAMH HE PACCMATPUBAIOTCS, IOCKOJIBKY ITOCIIEIHHE SIBISIOTCS. BHYTPUKICTOYHBIMHU TTapa3suTaMu
U MX BBIpAIllMBaHUE B 00pa30BaTEIbHOM YUPEXKCHUH MOJBEPTaeT yyaluxcs olacHOCTH. Ha BbInonHeHne BTOporo 3a1aHus
orBoxurcst 40 muHyT. [lo McTeyeHUH BpeMeHH CTyIEHTHI 0OMeHMBaroTcs padoramu. [IpenonasaTens pazgaeT UM KIFOUYH C
KpUTepUsIMU OLeHKH. CTyIEeHTBI IPOBEPAT paboThl APYT ApPYra U BHICTABIISIIOT COOTBETCTBYOLIME Oanibl. BeicTaBieHHbIE
Oaibl cooOIIaroTCs npenoaaBarelo. PaboThl BO3BpaIatOTCsl CTYACHTAM Ul CaMOaHaIM3a U CaMOCTOSTEIIbHOM pabOThI Haj
ommuOKkaMu. MiTorn onpenensoTes o cyMMe 0alioB IOyYEHHBIX 32 3a4eT.
HToroBas olieHKa OnpenenseTcs HCXoas 13 00mmeil cyMMbl 0a/utoB HaOpaHHBIX 3a KypC JUCHUILIHHBI

CooTHomeHne 6aaIoB U aKaJeMUYECKUX OLIEHOK:

Ob11ee KonrIecTBO HAOpaHHBIX OAITIOB AxkazeMudecKkas OLlEHKa
min max
56 70 Y 1OBIETBOPHUTEIBEHO
71 85 Xopomio
86 100 OTau4HO
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