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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 HampasieHHI0 noarotoBkd 44.03.05 Ilemarormyeckoe oOpasoBanue (C OBYMS
npoQHISIMHU TIOATOTOBKH), YTBEP)KAEHHOTO NMpHKa3oM MuHHCTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparmu ot 22
¢espans 2018 r. Ne 125, ocHoBHOM npodeccroHanbHON 00pa3zoBaTeabHON mporpaMmoil «bruonorus» n «XumMus» ¢ y4eToMm
TpeboBaHuii mpodeccruoHamsHOrO cTangapTa «llemaror (megarormyeckas IesTEILHOCTD B chepe JOMKOIHHOTO, HA9aIbHOTO
0011ero, OCHOBHOTO o00IIero, cpemHero oOmero oOpa3oBaHUs) (BOCIHTATENb, YUUTENB)», YTBEPKICHHOTO IIPHKA30M
MuHHCTEpCTBa TPYAa U COIMaNbHOM 3anmThl Poccuiickoit @enepannu ot 18 oxta6ps 2013 1. Ne 544H. (3aperucTpupoBaH
MunncrepcTBoM foctuiiunl Poccuiickoit @eneparmu 6 mexadbps 2013 r., peructpammonnsrii Ne 30550), ¢ n3MeHEHUAMH,
BHECCHHBIMH TIPHKa3aMi MHHHCTEPCTBA TPyJa M CONMANbHON 3amuThl Poccuiickoit @eneparin ot 25 mexadps 2014 r. Ne
11151 (3apeructpupoBan MununcrepctBoM roctiunu Poccuiickoit ®enepanu 19 despans 2015 r., peructpaiiioHHbIid Ne
36091) u ot 5 aBrycta 2016 r. Ne 4221 (3apeructpupoBad MunHuctepcTBoM roctuiinu Poccuiickoit deneparuu 23 aBrycra
2016 r., peructpanroHHbIi Ne 43326).

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

YK-1. CriocoOeH oCymecTBIATh OUCK, KPUTHUCCKUI aHAIN3 U CHHTE3 HHPOPMALIUH, MPUMEHSATh CUCTEMHBIH TOIX0/T
JUTA PEUICHUS IOCTABIICHHBIX 3a/ad,

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

[IK-1. CocoGeH OoCymecTBIATh MEeNarorHIecKylo IesSTeIPHOCTh MO peann3anui o0pa30BaTeNBHOTO Ipoliecca II0
TIpeaMeTy.

3agaun @OC 111 NPOMEXYTOYHOM aTTecTallid — KOHTPOJIb KadecTBAa M YPOBHSA JOCTIDKCHHS 0Opa3oBaTelbHBIX
Pe3yNBTaTOB MO (POPMUPYEMBIM B COOTBETCTBHH C y4eOHBIM IUIAHOM WHIUKATOPAMU KOMIICTCHIIUH:

VYK-1. CriocoGeH ocymecTBISATh IIOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 WH(POPMAIMHU, TPUMEHATh CUCTEMHBIH ITOJIX0]T
JUTA peLIeHHs OCTaBJICHHBIX 3a]a4

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

3HaerT: MeroApl pabOThl C OHOJOTMYECKUMH OOBEKTaMH, MHUKPOCKONHPOBAHUS, W3TOTOBICHUS M OKPAacKu
MHUKpPOOHOJIOTMYECKHX NIPENapaToB, METOANKY MOATOTOBKU MUTATEIbHBIX CPeJl, MOIYYEHHsI KyJIbTYP MUKPOOPTaHU3MOB

VK-1.2. Haxonut, KpUTHYECKH aHAJIU3UPYET U BHIOMpAeT MH(POPMAIHMIO, HEOOXOAUMYIO JUIS PEIICHHUS MOCTABICHHON
3a7aqH.

VYMeeT: OCYyMIECTBISTH IOMCK JUTEPAaTyphl 10 MHUKPOOHOJIOTHH C OCHOBAMH BHPYCOJIOTHH, aHAIM3UPOBATH W
CHHTE3MPOBAThH MOTYUCHHYIO HH()OpMALIHIO

VYK-1.3. PaccmarpuBaeT pa3iIu4HbIe BAPHAHTHI PELICHHS 331241, OIICHMBACT NX NPEUMYIIECTBA U PUCKU.

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

VYK-1.4. 'paMOTHO, JIOTHYHO, apTyMEHTUPOBAHHO (POPMUPYET COOCTBEHHBIE CY)KACHHS U OLIEHKH; OTIMYaeT (aKThl OT
MHEHUi, HHTEPIPETalUi, OLIEHOK B PACCYXIEHHUIX JAPYTUX YIACTHUKOB JESATEIbHOCTH

YMeeT HHTepIPEeTUPOBATh PE3yIbTAThl MUKPOCKOTIMPOBAHHS, MUKPOOHOJIOTHYECKOT0 aHAJIH3a

YK-1.5. Onpenenser u OIEHUBACT MIPAKTUIECKHE TOCIEACTBHS BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a41

YMeeT: MpUMEHATh OCHOBHBIE METObI pabOThI C OMOJIOTHYECKUMH 00bEKTaMH, MUKPOCKOIIMPOBAaHMUS, H3TOTOBICHHS U
OKPacKH MHKPOOHMOJIOTMYECKHX TIIPEernapaToB, METOMWKY IOATOTOBKM IHUTATENBHBIX Cpel, MOIYy4eHUS KyIbTYp
MHUKpPOOPTaHH3MOB

OIIK-8. CriocobeH ocynecTBIISTh MeJarorMiecKyro JesTeIbHOCTh Ha OCHOBE CHENaIbHBIX HAYYHBIX 3HAHUN

OIIK-8.1. 3HaeT: WCTOPWIO, TEOPHUIO, 3aKOHOMEPHOCTH U TNPHHIUIEI TIOCTPOCHUS W (HYHKIIMOHHPOBAHUS
00pazoBaTeIbHOTO Ipoliecca, POJIb U MECTO 00pa30BaHUS B KM3HH UEJIOBEKA M OOIIECTBA, COBPEMEHHOE COCTOSIHUE HAyIHOU
00acTu, COOTBETCTBYIOLICH ITPETOIaBaeMOMY MIPEAMETY; MPHUKJIaJHOE 3HAUSHHUE HAYKH; ClielU(HUYECKHE METOIbI HAYyYHOTO
MO3HAHUS B 00beMe, 00eCTIeYHBAIOIIEM MPENOaBaHUe YIEOHBIX TPEIMETOB

3naer B o0beMme, oOecredMBarolleM IpENoAaBaHHe OWMOJOIMH, MPEeAMET M O0BEKT MHUKPOOHOJIOTHH, HCTOPHUIO
CTaHOBJIGHUS] ~HAyKH, LUTOJIOTHYECKHE, Mopdosornyeckue, (U3UONOTHUECKHE, OKOJOIMYeCKHe  OCOOEHHOCTH
MHUKPOOPIaHHU3MOB U BUPYCOB, X 3HaU€HUE B OHOchepe U I YeIoBeKa

IIK-1. CnocobeH ocymiecTBIATh MEAarorn4ecKylo JesTENbHOCTh 10 pealn3alii 00pa3oBaTeIbHOrO Ipolecca II0
IpeAMETyY

IIK-1.1. YMeer peann3oBBIBaTH 00pa3oBaTeIbHYIO MPOrpaMMy IO IPEAMETY C YYETOM CHEUU(PHKH COJepKaHUs,
METOJI0B M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHHSA

YMeeT ocymecTBIsATh 0TOOp yuyeOHOro cojiepKaHus 0 MHUKPOOHMOJIOTHH ¢ OCHOBAMH BHUPYCOJIOTHH JUIS Peallu3alnuu
00pazoBaTebHOM IPOrpaMMBI

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

YMeeT: UCTIONB30BaTh 3HAHUS 110 MUKPOOHOJIOTHH C OCHOBAaMH BHPYCOJIOTHH B II€JarOTHYECKON AEITEIbHOCTH.

TpeGoBaHHe K MPOIEAYPE OIECHKH:

ITomemenue: 0COOBIX TpeGoBaHuUit HET/KOMITBIOTEPHBIN KJIacc/TIOMEIeHNE c NIPOEKIIMOHHBIM
obopynosanuem/nadoparopust O60pyI0BaHHE: IPOEKTOP, HOYTOYK/ IHCTpYMEHTHI: HE NPEyCMOTPEHBI.
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PacxonHbie MaTepuanbl: ucyasi Oymara popmara A4, KapTpUIK.
JocTyn K TONOJHUTENBHBIM CIIPABOYHBIM MaTepHaiaM: He MPEAYCMOTPEH.
Hopwmsl Bpemenu: 90 mMuH.

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

IMpoBepsieMast KOMOETESHIHS (s OrION BO):

YK-1. CriocobeH ocymecTBIsATh TOUCK, KPUTHIECKUH aHa i3 M CHHTE3 HHPOPMALNH, IPUMEHATh CHCTEMHBIHN TOIX0T
JUIA PEeLICHUs IOCTABJIEHHBIX 3aad.

IIpoBepseMBblii HHIUKATOP JOCTHKEHHUS KOMIIETEHIIUN:

VK-1.1. Ananuzupyer 3a1auy, BbIAEIAS 3TAlbl €€ PELICHUs], ASHCTBUS 10 PELLIEHUIO 3aJauH.

[IpoBepsiembIii 00pa3oBaTENbHBII PE3yNIbTAT:

3HaeT: MeTonsl pabOTHl C OWONOTMYECKHMMH OOBEKTaMH, MHUKPOCKONHMPOBAHMWS, H3TOTOBIEHUS W OKPAacKH
MHUKPOOHOJIOTMYECKHX IIPENapaToB, METOANKY MOATOTOBKU MUTATENBHBIX CPell, MOJTYUYEHHS KYJIbTYP MUKPOOPTaHU3MOB.

IIpoBepsieMblif HHIUKATOP JOCTHXKEHHUS KOMIIETCHIIUU:

VYK-1.2. HaxoauT, KpUTHUECKH aHAJIU3UPYET U BbIOMpaeT MH(GOPMAINIO, HEOOXOIUMYIO JUISl PEIICHHs TOCTABICHHOM
3aauu.

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

IIpoBepseMBblii HHIUKATOP JOCTHKEHHS KOMIIETEHIIUN:

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

IIpoBepsieMblii 00pa3oBaTENbHBI pE3yabTAaT: YMEET: OCYIIECTBISTH pPALMOHAIBHBIA BBIOOP M HCIHOJIB30BAaTh
HEOOXOANMBIE PECYPCHI JJIS1 PEIICHUS MTPO(ECCHOHANBHBIX 3a1a4.

IIpoBepsieMblil UHAUKATOP NOCTUKEHUS KOMIIETCHIUU:

VYK-1.4. I'paMOTHO, TOTHYHO, apryMEHTHPOBAHHO (POPMUPYET COOCTBEHHBIE CYXKJICHUS U OLIEHKH; OTJIMYaeT (GakThl OT
MHGHI/Iﬁ, HHTepHpeTaHHﬁ, OIICHOK B PACCYXXACHUAX APYIUX YUACTHHUKOB ACATCILHOCTH.

[TpoBepsiemblii  00pa3oBaTENbHBIA  pe3yiabTaT: YMEET HWHTEPIpPETHPOBATh Ppe3yJbTaThl MHUKPOCKOIHMPOBAHUS,
MHUKPOOHOJIOIMYECKOTO aHaIN3a.

IIpoBepsieMblil UHAUKATOP NOCTUKEHUS KOMIIETCHIUU:

VK-1.5. Onpenenser 1 OLCHUBAET MPAKTUYECKHE MOCIEACTBHS BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a1a4H.

IIpoBepsieMblii 00pa30BaTENbHBIA PE3YNBTAT: YMEET: NPHUMEHSITH OCHOBHBIC METOIBI PAaOOTHI C OMOJIOTHYECKHMHU
00BEKTaM1, MHUKPOCKOIIUPOBAHUSI, M3TOTOBICHUS M OKPACKH MHKPOOHMOJOTMYECKUX IPENapaToB, METOIAMKY ITOJrOTOBKH
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: HCTOPUIO, TEOPUIO, 3aKOHOMEPHOCTH U NPUHLMUIBI MNOCTPOSHHS M  (PYHKIMOHUPOBAHHS
00pazoBaTesbHOrO MpoLecca, poJib U MECTO 00pPa30BaHus B KU3HU YeJIOBEKa U 00IECTBA, COBPEMEHHOE COCTOSIHUE HAYyYHOM
001acTH, COOTBETCTBYIOIIEH MPEIoAaBacMOMY MPEIMETY; IPUKIIAJHOE 3HaUCHHE HAYKH; ClielU(pUUECKHEe METOIbI HAyYHOTO
MMO3HAHUS B 00beMe, 00eCTIeYNBAOIIEM MIPETI0IaBaHIe YISOHBIX MPEIMETOB.

[IpoBepsieMsIii 00pa30BaTENBHBIN pe3ynbTaT: 3HAeT B 00beMe, 00eCIIeUnBaIOIIeM MPerojaBaHie OMOJIOTHH, TIPEAMET U
OOBEKT MHUKPOOHMOJIOTHH, WCTOPHIO CTAHOBIICHHWS HAyKH, IIMUTOJIOTHYECKHE, MOPQOJIOTHUYECCKHE, (PH3HNOIOTHICCKHE,
9KOJIOTHYECKHE OCOOCHHOCTH MUKPOOPTaHU3MOB M BUPYCOB, HX 3HaUeHHE B Onocdepe u IiIsl yemoBeka.

[poBepsiemast kKoMneTeHUUS (us OrIor BO):

IIK-1. CrocobeH ocCyIIecTBIATh NEJarorudecKyro JeATeNIbHOCTh II0 peaau3alid o0pa3oBaTeNIbHOTO IIpoliecca II0
MIpeaMeTy.

IIpoBepsieMblit UHAUKATOP TOCTUKEHUSI KOMIIETCHIUU:

IMK-1.1. Ymeer peanu3oBbiBaTh 00pa3oBaTeIbHYIO NPOTpaMMy IO IMPEAMETY C y4eTOM CHEUU(HKHA COAepIKaHUs,
METOJIOB M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00IaCTH HAyYHOTO 3HAHMS.

ITpoBepsiemblit 00pa3oBaTeNLHBIN PE3yIbTAT: YMEET OCYIIECTBIATL OTOOP yIEOHOTO COAECPIKaHMs 10 MUKPOOHOJIOTHH C
OCHOBaMH BUPYCOJIOTHH JUIsl pealli3allii 00pa30BaTeIbHON IPOrpaMMBI.

IIpoBepseMsblil HTHIUKATOP JOCTHKEHHUS KOMIIETCHIIUN:

[1K-1.2. Peanmu3yer oOpa3oBaresbHYIO IPOrpaMMy IO HMPEAMETY C MCHOJIB30BAHHEM TEXHOJIOTHH NpodeccrnoHabHOM
JIeSITEIbHOCTH.

[TpoBepsieMblii 00pa3oBaTENbHBIH pE3yabTaT: YMEET: HCIIOJNB30BaTh 3HAHUS 110 MHKPOOMOJOTMH C OCHOBaMH
BHPYCOJIOTHH B TIEJarOTHIECKOH IeSTEITHLHOCTH.

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

[Tpumep THUIOBBIX 3a1aHHUH (OLIEHOYHBIE MaTEPHAIIBI):
®duznonornyeckye rpymsl OakTepuii O TUILY TUTAHUSL.
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OuEeHOYHBIN JHUCT K TUIIOBOMY 3aJaHUI0 (MOAEIBHBIN OTBET):

Tunel nutanus. MUKpoOpraHu3Mbl HY>KAAIOTCS B YIJIEBOJE, a30Te, cepe, (ochope, Kaauu U IpYyrux sjeMeHrax. B
3aBUCHMOCTH OT MCTOYHHMKOB yIJIepoja JUlsi MUTaHWs OAKTEpUH JENATCS Ha ayTOTPO(BI, HCHONB3YIONINE ISl IOCTPOCHHUS
CBOUX KJIETOK anokcua yrinepoaa C02 u ipyrue HeopraHM4ecKue CoeTMHEHHS, U TeTepOTPOdBL, MUTAIOIIUECS 33 CYET TOTOBBIX
OpPraHMYeCKUX COeMHEHUH. AYyTOTpO(OHBIMY OaKTEPUSMH SBISIOTCS HUTPUUIMPYIOIUE OaKTepUH, HaXOSIIHECs B ITOYBE;
cepobaKTepuy, OOUTAOIIHE B BOAE C CEPOBOJIOPOAOM; HKEIe300aKTEPHH, KHUBYIIHE B BOJIE C 3aKUCHBIM JKEJIE30M, U JIp.

I'eTepoTpodbl, YTHIM3HPYIOLMIME OPraHWIECKHE OCTATKH OTMEPIIHX OPTaHU3MOB B OKpYXKAIOLIEH cpele, HAa3bIBAIOTCS
canpoduramu. ['ereporpodsl, BEI3bIBaOIINE 3a00I€BaHUS Y YeIOBEKA WM )KUBOTHBIX, OTHOCAT K IIATOTCHHBIM H YCJIOBHO-
natoreHHsIM. Cpel MaTOreHHBIX MHKPOOPTaHM3MOB BCTPEYAIOTCS OOJMIaTHBIC W (DaKyIbTaTHBHBIE HapasuThl (OT Tped.
parasitos — naxye6urk). OGIUraTHbIC TAPA3UTH CIIOCOOHBI CYIECTBOBATH TONBKO BHYTPU KIETKH, HATIPUMED PUKKCTCHH,
BUPYCHI U HEKOTOPBIE IPOCTEHIIIHE.

B 3aBHCHMOCTH OT OKHCIISIEMOT0 CyOCTpaTa, Ha3bIBAEMOT'0 JOHOPOM JIEKTPOHOB HITH BOAOPO/1a, MUKPOOPTaHM3MBI JIEJISIT
Ha JIBE TPYHIbl. MUKPOOPraHU3MBbI, UCIIOJIB3YIOIINE B KAUECTBE JOHOPOB BOOPO/ia HEOPraHMYECKUE COCAMHEHNS], Ha3bIBAIOT
murtotpopHbiMU (0T Tpey. lithos — KaMeHb), a MHKpOOpPraHM3MBI, HCIIOJb3YIOIIME B KadeCTBE JOHOPOB BOAOPOJA
OpraHUYecKue COeANHEHUs, — OpraHoTpodamu.

VYuuThIBasi ICTOYHUK DHEPIHHU, Cpean OakTepuil paziandaioT GoToTpodsl, T.€. POTOCHHTE3UPYIOLIE (HapuMmep, CHHE-
3eJIeHbIe BOJIOPOCIIH, UCTIONB3YIOIINE SHEPTHIO CBETA), U XeMOTPO(bI, HYKJAIOIIHECS B XUMHYECKUX UCTOYHHUKAX YHEPTHH.

Mexann3mbl nUTaHus. [locTymiieHHe pasiMYHBIX BELIECTB B OAaKTEPHAIBHYIO KICTKY 3aBHCHUT OT BEIMYUHBl H
PacTBOPHMOCTH MX MOJIEKYJI B JIUIUAAX WIH BoJie, pH cpelbl, KOHIEHTpaluK BEIECTB, Pa3IMYHbIX (JaKTOPOB IIPOHUIIAEMOCTH
MeMOpaH u ap. KileTouHas cTeHka npoIryckaeT HeOOJIbIIEE MOJIEKYJIBI i HOHBI, 33/Iep KUBas MaKpOMOJIEKYIIbl Maccol Ooiee
600 JI. OCHOBHBIM pETyJIITOPOM IOCTYIUICHHS BEIIECTB B KICTKY SBJISIETCS IUTOIIa3MaTHIecKasi MeMOpaHa. Y CIOBHO MOJKHO
BBIICIUTh YETHIPE MEXaHW3Ma IPOHUKHOBEHHS IUTATEIbHBIX BEIIECTB B OaKTEpPHANbHYIO KJICTKY: 3TO IpocTtas auddysus,
obnerueHHas nuddy3ns, akTUBHBINA TPAHCHOPT, TPAHCIOKALUS TPYIIIL.

HawuGonee npocToii MexaHU3M MOCTYIUICHHs BELIECTB B KJIETKY — mpoctas audy3us, Ipu KOTOPOil mepeMenieHue
BEILIECTB IPOUCXOUT BCICACTBUE Pa3HUIBI MX KOHLIEHTPAIMH 10 00€ CTOPOHBI IUTOIIa3MaTHueckoit MeMOpaHbl. Bemectsa
MPOXOST Yepe3 JIUIUIHYIO YacTh IIUTOIIA3MaTHUECKOH MeMOpaHbl (OpraHuYeCKHe MOJIEKYJIbl, JIEKAPCTBEHHBIE TIPETapaThl)
U PeXe MO 3alO0JHCHHBIM BOJOW KaHAlIaM B IUTOILIa3MaTHueckoi MemOpane. [TaccuBHas nuddy3ust ocyecTsiseTcs 6e3
3aTpaThl SHEPTHH.

OoOneruennas muddy3us TPOMCXOINT TAKKE B PE3yabTaTe Pa3HUIBI KOHICHTPAIMH BEHICCTB MO 00€ CTOPOHBI
[UTOIIA3MaTHYECKOH MeMOpaHbl. OJIHaKO 3TOT NPOLECC OCYIIECTBISIETCS € MOMOIIBID MOJEKYJI-IEPEHOCUHKOB,
JOKAJM3YIOLIMXCSl B IUTOINIA3MATHYECKOH MeMOpaHe U OONajaroluX CHelupUYHOCTBIO. KakIplii mHepeHOCYHK
TPAHCIOPTHPYET Yepe3 MeMOpaHy COOTBETCTBYIOLIEE BELISCTBO HIIM MepeaaeT APYroMy KOMIIOHEHTY LUTOIUIa3MaTHIECKO
MeMOpaHbl — COOCTBEHHO IEPEHOCUHKY. Benkamu-nepeHoCYHKaMyu MOTYT OBITH IIepMeasbl, MECTO CHHTE3a KOTOPBIX —
nuToIIa3MaTudeckas MeMopana. ObierdeHHas muddysus nporexaeT 6e3 3aTpaThl SHEPTUH, BELICCTBA IEPEMEINAIOTCS OT
OoJiee BBICOKOM KOHIIEHTPAIMU K 00Jiee HU3KOM.

AXTHBHBIN TPaHCIIOPT IPOUCXOIMT C TOMOILIBIO TIEpMea3 U HalpaBJIeH Ha EPEHOC BEIECTB OT MEHbIIeH KOHIIEHTPALUH
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 CXOJEH C aKTUBHBIM TPAHCIIOPTOM, OTIMYAsCh TEM, YTO MEPEHOCHMAas MOJIEKyJia
BUJIOM3MEHSIETCSI B Ipoliecce nepeHoca, Hanpumep dpochopuinpyercs.

BeIxoJ BelecTB U3 KJIETKH OCYLICCTBISCTCS 3a c4eT AU (Y3UH U IIPH YIACTHH TPAHCIIOPTHBIX CHCTEM.

OueHka OTBeTa BKIIIOYACT B ceOs IIOJHOTY PACKPBITUS TEMbl BOIpOca: HaIMYMe HWH(OpManuy, HE3HAUYNUTEIHHO
NIPEBBIIAIONICH MaTepHan MIKOJIBHOTO y4eOHMKA OLeHHMBaeTcss B 5-15 OamioB, oTBET copepkamiui 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 MOMYJISINHA MUKPOOPTaHU3MOB.

O1LeHOUYHBIH JIUCT K TUTIOBOMY 3a/1aHHIO:

MoienbHBIA OTBET:

Xox paboTsr:

1. OmbpIT pekoMeHAOBaH ISl BHEKIACCHOM palboThl MIKOJIBHUKOB, HAalpUMEp B CO3JaHHOW MeJarorom
HKCTIEPUMEHTAIILHOM TPYIIIEe «MHUKPOOHOJIOTY

2. BoiOupaercss KynbTypa MHKpPOOPraHM3MOB Oe3omacHas Julsl HCCIIEIOBaHWs B IIKoje. Hanpumep, KynbTypa
a30T(UKCAaTOPOB TOYBKI, BEIpANICHHAs B cpene Ombu (cpema DmOn — 3JIeKTHBHAS CHHTETHUYECKAs Cpefia He cojaeprKarias
COEIMHEHHH a30Ta U, CIeI0BATENbHO, MPUTOAHAS TS )KU3HHU TOJIBKO a30TUKCUPYIONIIM 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. YAep)KUBas IPYTMMH MalbIlaMU TOH ke PyKU METII0, HaOupaloT €0 MMOCEBHOM MaTepHal, Iocje 4ero
3aKpBIBAIOT MPOOHPKY MPOOKOI. 3aTeM B MPOOUPKY CO CKOMICHHBIM arapoM BHOCST METIIIO C IIOCEBHBIM MAaTEPHAIOM, OITyCKast
ee JI0 KOHJIEHCAaTa B HIDKHEH 4acTH Cpeibl, W 3Ur3arooOpa3HbIM JABI)KEHHEM PpaclpeelsfoT MaTe phall 10 CKOIICHHOW
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MIOBEPXHOCTH arapa. BbIHYB 1eTiio, 00XHraloT Kpail MpoOUpPKU U 3aKphIBAIOT €€ MpoOKoi. [IeTio cTepuiu3yroT B iIaMeHn
TOPEJIKHU U CTaBsAT B ITaTuB. [Ipodupku ¢ moceBamMu HaAT MMCHIBAIOT, YKa3bIBasl ATy [10CEBA M XapaKTep MOCEBHOTO MaTepHaia
(HOMep MCcCIIeI0BaHUs WIM Ha3BaHHUE KyJIbTYpPHI).

[ToceBbl «ra3oHOMY POW3BOJIAT IINIATENIEM Ha MTUTATEIbHBIN arap B yamuke [letpu. J{is aToro, mpuoTKphIB J1€BOM pyKoit
KpPBIIIKY, METIed WIM NMUIETKOW HAHOCST MOCEBHOM Marepuaj Ha IOBEPXHOCTh IHTATENILHOTO arapa. 3aTeM IPOBOJST
LIaTenb 4epe3 IUIaMsi TOPENIKM, OCTYKAaloT €ro O BHYTPEHHIOI CTOPOHY KPBIIIKM W PacTUPAlOT MaTepuan Io Beei
MOBEpXHOCTH cpenbl. [locie nHKyOamu moceBa MosBISIETCS] pABHOMEPHBIN CILIONTHOM pocT OakTepuii.

4. CraBuTCS BapHaHT C BBIpallMBaHUEM OaKTepWil B KUAKOW MUTATEIbHOH cpexe. [Ipu BIpammBaHnm OakTepuii Ha
KHJIKOHM MMUTAaTeIBHON cpeie HabIoaaeTcs MPUIOHHBIN, T y3HBIN HITH TOBEPXHOCTHBIN (B BUJE IUICHKH) POCT KYJIBTYPHI.

5. IIpoBoxutcst HaOMIOACHUE 32 POCTOM MOMYJSAIHMH, PE3yIbTaThl (PUKCUPYIOTCS BH3YalbHO IO IJIOIIAAN 3apacTaHHs
cyOCTpaTa Wi C MOMOIIBI0 (POTOKOJIOPHMETpPA B CITydae KHUIKOTO cyOcTpaTa.

Poct nepuoauyeckoil KyabTypbl OaKTepHid TOIPa3AeIsI0T Ha HECKOJIBKO (ha3, WK NIEPUOIOB!

1. nar-asa;

2. (haza orapuMUIECKOr0 POCTa;

3. (aza craroHapHOTO POCTa, MM MaKCUMaJIbHOW KOHICHTPALUN

OakTepwuii;

4. da3za rubenn GakTepHid.

Ot a3l MOXHO H300pa3uTh rpaduvyeckd B BHUAE OTPE3KOB KPHUBOW pa3sMHOKCHHA OaKTepuil, OTpakaromei
3aBUCHMOCTBH JIOTapu(Ma 4nciia XKHUBBIX KJICTOK OT BPEMEHHU HX KyJIbTHBUPOBAHUSL.

Jlar-¢haza — mepro MeXIy MOCEBOM OaKTepHi M Ha4aJloM pa3sMHOXKEHUs. [IpomommknTenbHOCTD ar-(ha3sl B CpeTHEM
4—5 4. bakTepuu TP 3TOM YBEIWYHMBAIOTCA B pa3Mepax M TOTOBATCS K AEICHHIO; HAPACTAeT KOIMYECTBO HYKICHHOBBIX
KHCJIOT, OeJIKa U IpYTuX KOMIIOHEHTOB.

daza norapupMuIecKoro (SKCIIOHEHINAIBHOTO) POCTA SBISIETCS IEPHOJOM WHTEHCHBHOTO JEJCHUS OaKTepHi.
IIpomomxuTenbHOCTD ee 0K0I0 5S— 6 4. [Ipn onTUMaNbHBIX YCIOBUAX pocTa OaKTepHH MOTYT JeNuThes Kaxsie 20—40 MuH.
Bo Bpems 3Toii ¢a3el OakTepuu HauOoOJiee pPaHUMBI, YTO OOBICHACTCS BBICOKOH UYYBCTBUTEIHLHOCTHIO KOMIIOHCHTOB
MeTaboJIN3Ma HHTEHCUBHO pacTyllel KIETKH K HHITHOUTOpaM cuHTe3a Oelika, HyKJIEHMHOBBIX KHCIIOT U JIp.

3ateM HacTymaeT (aza CTAaI[MOHApHOTO POCTa, IPH KOTOPOH KOJIMYECTBO SKH3HECIIOCOOHBIX KIETOK ocTaeTca 0e3
W3MEHEHMH, COCTaBIAA MaKCHUMaJbHBINM ypoBeHb (M-koHueHTpaiws). Ee NmpogomKuTensHOCTh BBIpaXKaeTcs B yacax M
KoJieOeTcs B 3aBUCUMOCTH OT BUJIa OaKTEepHi, UX OCOOEHHOCTEH U KYJIbTUBHPOBAHHSI.

3aBepiraeT nporecc pocta daxkrepuil Gasza rudenu, XxapakTepu3yomasics OTMUPaHHEM OAKTEPH B yCIOBHUAX HCTOIICHUS
HCTOYHHMKOB IHMTATENbHONH CpEeAbl W HAKOIUICHHWS B HEil NMpomykToB Merabomm3ma Oakrepuii. [IpomoipkurensHOCTH ee
konebnercs ot 10 4 10 HECKOIBKUX HeeNb. IHTEHCHBHOCTB POCTa M pa3MHOKEHHS OAKTEpHi 3aBUCUT OT MHOTHX (haKTOpOB,
B TOM 4YHCIE ONTHMAIbHOTO COCTaBa NHTATEINbHOW CpEIpbl, OKUCIHUTEIbHO-BOCCTAHOBUTENBHOTO IOTeHNIHMana, pH,
TEMIIEpaTyphl U JIp.

OLCHOYHBIH JIUCT K THUIIOBOMY 3a/1aHUIO:

Kpurepuu onieHuBaHUA ITonHoe unun Yactuunoe Hecootser
CYILECTBEHHOE COOTBETCTBUE CTBHE
COOTBETCTBHE
OcHOBHEBIE OaJUIBI:
DKCIIEpUMEHT COOTBETCTBYET MOCTABICHHBIM 3a/1adyaM 5 4 2 0
OKCIIEpUMEHT MO3BOJIMT HOXYYHTH 3asBICHHBIN pe3yIbTaT 5 4 2 0
OcCHOBHas YacTh MPOEKTa XOPOLIO CTPYKTYPHPOBaHA, OTpPa)kaeT 5 4 2 0
JIOTHKY NMPOBEACHHOTO UCCIICIOBAHMS
[IpoexT opueHTHPOBaH Ha IITKOJIBHBIH YPOBEHb M COOTBETCTBYET 5 4 2 0
3asBJICHHOMY BUJly Y4eOHOI AeATEIbHOCTH
Bce nmpoBommmble paboTBI  Oe30MacHBl TP COONIOICHHU 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

3adeT ¢ OLEHKON M0 AUCIHUIUINHE «MHUKPOOHOIOTHS C OCHOBAMHU BHPYCOJIOTHH» BKIIIOYaeT B ce0s 2 gactu: 1). Teopust
MHUKPOOHOJIOTHHN B 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. CTyAEeHTaM 3aIpeniaercs oomarbes Mexay coboil. CTyIeHT BIpaBe BHIOpATh 3aJaHue, KOTOPOE OH
OyZeT BBIMIOIHSTE, 4TOOBI HAOpaTh Oautel. Ha BEIMOTHEHIE MUCHBMEHHBIX 3aJJaHHH OTBOAUTCS 45 MUHYT.

PaboTsl caroTcs mpenogaBaTeNro M MPOBEPSIOTCS UM 3a octaBmimecs 40 MUHYT 3a4eTa, a CTYICHTHI MPUCTYIIAIOT K
BEIMIOJTHEHUIO BTOPOTO 3aJaHUsl — MPEICTABICHHIO TOJAPOOHOTO IUIaHA MPOBENCHHS IIKOJIBHOTO AKCIEPUMEHTA 10
MUKpOOHOJIOTHH. TeMbl ONBITOB TaK € INPOMUCAHBI 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 PACCMATPUBAIOTCSI, HOCKOJIBKY ITOCIIEIHHE SIBISIOTCS BHYTPUKICTOYHBIMH MTapa3uTaMu
1 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. CTyIIeHTBI IPOBEPAT paboThl APYT JApyra W BHICTABISIIOT COOTBETCTBYOLIME Oanibl. BeicTaBieHHbIE
Oaibl cooOMIaroTCs npenoaaBarelto. PaboThl BO3BpaIatOTCsl CTYACHTAM Ul CaMOaHaIM3a U CaMOCTOSTEIIbHOM pabOThI Hajy
ommuOKkaMu. MiTorn onpenensoTes o cyMMe 0alioB IOyYSHHBIX 32 3a4eT.
HToroBas olieHKa OnpenenseTcs HCXoas 13 00mmeil cyMMbl 0a/utoB HaOpaHHBIX 3a KypC JUCHUILIHHBI

CooTHOIIEHHE 0AJIIIOB M aKaJIEMUYECKHUX OLIEHOK:

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