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[MosicuuTenbHas 3anucka

®onpn ouenounsix cpencts (nanee — ®OC) i MPOMENKYTOUHON aTTECTALMK 0 AUCUMIUIMHE « MHKpoOHoorus c
OCHOBaMH BUPYCOJIOTHH» pa3padOTaH B COOTBETCTBUH C (elepabHbIM TOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM
BBICIIEro o0pa3oBaHus — OakanaBpuaT MO HampaBieHHIO MoAroToBkd 44.03.05 Ilenmarormdeckoe oOpasoBanue (C OBYMS
NpoQHISIMHU TTOATOTOBKH), YTBEP)KAEHHOTO MpHKa3zoM MuHuctepcTBa o0pazoBanus 1 Hayku Poccuiickoit deneparyu ot 22
¢espans 2018 r. Ne 125, ocHoBHOM npodeccroHanbHON 00pa3zoBaTeabHON MporpamMmoil «bruonorus» n «XuMusD» ¢ y4eToM
TpeboBaHuii mpodeccroHansHOro cTanaapTa «llemaror (megarormueckas IesTeILHOCTD B chepe JOMKOIBHOTO, HA9aIbHOTO
0011ero, OCHOBHOTO OOIIEro, cpemHero oOmero oOpa3oBaHUs) (BOCIHTATENb, YUUTEINB)», YTBEPKICHHOTO IPHKA30M
MuHHCTEpCTBa TPya U COIMaNbHOM 3ammTel Poccuiickoit @enepannu ot 18 oxtadps 2013 1. Ne 5441, (3aperucTpupoBaH
MunncrtepcTBoM foctuinn Poccuiickoit @eneparmu 6 mexadps 2013 r., peructpammonnsiii Ne 30550), ¢ n3MeHEHUAMH,
BHECCHHBIMH TIPHKa3aMi MHUHHCTEPCTBA Tpyda M connanbHoN 3amuTel Poccuntickoit denepanmu ot 25 nexadpst 2014 1. Ne
11151 (3apeructpupoBan MunucrepcTBoM roctunuu Poccuiickoit ®enepanyu 19 despans 2015 r., perucrpaunoHHbIi No
36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBad MunuctepcTBoM roctunuu Poccuiickoit denepanmu 23 aBrycra
2016 r., peructpanoHHbIi Ne 43326).

Hens @OC a5t mpoMexKyTOUHON aTTECTalUK — yCTAaHOBIICHNE YPOBHS C(hOPMHUPOBAHHOCTH YaCTH KOMIETCHIIUI:

VYK-1. CriocoGeH ocymecTBISATh IIOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 WHPOPMAIMH, TPUMEHATh CUCTEMHBIH 110JIX0.T
JUTSL pETLICHNUS TTOCTAaBJICHHBIX 3371a4;

OIIK-8. CriocobeH ocymecTBISATh eIarorIecKyo JesITEIbHOCTD Ha OCHOBE CHEINAIbHBIX HAYyYHbBIX 3HAHHH;

IIK-1. CnocobeH ocymiecTBIATh MENArOrMYEcKy0 JSSTENbHOCTh 110 pealn3aluu 00pa3oBaTeNbHOTO Ipolecca 0
TIpeAMETY.

3agaun @OC 111 IPOMEXYTOYHOM aTTecTallid — KOHTPOJIb KadecTBa M YPOBHSA JOCTIDKCHHS 00pa3oBaTENbHBIX
Pe3yIbTaToB MO (POPMUPYEMBIM B COOTBETCTBHH C y4eOHBIM IUIAHOM WHIMKATOPaMU KOMIICTCHIIUH:

VYK-1. CiocoGeH 0ocylecTBISATh IIOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 WH(POPMAIMHU, TPUMEHATh CUCTEMHBIH 1T0IX0.T
JUTA peLIeHUs OCTaBJICHHbBIX 3a7a4

VK-1.1. AHanu3upyer 3a1ady, BBLACISS STAlbl €€ PeIIeHus, JeHCTBUS 110 PEIICHHIO 3a1auH.

3Haer: MeroApl pabOThl C OHOJOTMYECKUMH OOBEKTaMH, MHUKPOCKONUPOBAHUS, W3TOTOBICHUS M OKPAacKu
MHUKpPOOHOJIOTMYECKHX NPENapaToB, METOAMKY MOJArOTOBKH IMHUTATENBHBIX CPEll, TOIY4YEHHsI KyJIbTyp MUKPOOPTaHU3MOB

VYK-1.2. HaxoanT, KpUTHYECKH aHAIM3UPYET W BHIOMpaeT MH(POPMAIHMIO, HEOOXOAUMYIO JUIS PEIICHHUS MOCTABICHHON
3a71a4H.

YMeeT: OCYHIECTBISTH IIOMCK JHUTEPAaTyphl 10 MHUKPOOHOJIOTHH C OCHOBAMH BHPYCOJIOTHH, aHAIM3UPOBATh W
CHHTE3MPOBATh MOIYyUYCHHYIO HH)OPMALIUIO

VYK-1.3. PaccmarpuBaeT pa3iu4HbIe BAPHAHTHI PELISHHsS 331241, OLICHUBAET NX PEUMYIIECTBA U PUCKH.

YMeeT: OCYLIECTBISITh pallMOHANIbHBIM BBHIOOP W  HUCIOJB30BaTh HEOOXOJMMBIE pECypChl ISl  pPelIeHUs
npodecCHOHANBHBIX 3a/1a4

VYK-1.4. I'paMOTHO, JIOTHYHO, apPT'YMEHTUPOBAHHO (POPMHUPYET COOCTBEHHBIEC CY)K/ICHHS U OLEHKH; OTINYaeT (PakThl OT
MHEHUIi, HHTEPIPETalui, OLIEHOK B PACCYKICHHUIX JAPYTUX YYaCTHUKOB JESATEIbHOCTH

YMeeT HHTepIPEeTUPOBATh PE3yIbTaThl MUKPOCKOTIMPOBAHHS, MUKPOOHOJIOTHYECKOT0 aHAJIH3a

VYK-1.5. Onpenenser u OIEHUBACT MPAKTUYECKHE TOCIEACTBHS BOSMOKHBIX BAPUAHTOB PEIICHH 3a1a4n

YMeeT: MpUMEHATh OCHOBHBIE METObI pabOThI C OMOJIOTHYECKUMH 00bEKTaMH, MUKPOCKOIIMPOBAaHMUS, H3TOTOBJICHHS U
OKPacKM MHKPOOHMOJIOTHYECKNX TIPEenapaToB, METOAWKY MOATOTOBKM THTATENBHBIX CpeNl, IOIYYEHHsS KyJIbTyp
MHUKpPOOPTaHH3MOB

OIIK-8. CriocobeH ocymecTBISTh MeJarorIecKyro JeITeIbHOCTh Ha OCHOBE CHENaIbHBIX HAYYHBIX 3HAHUH

OIIK-8.1. 3HaeT: WCTOPWIO, TEOPHIO, 3aKOHOMEPHOCTH W TMPHHIUNBI TOCTPOCHUS W (DYHKIIMOHHUPOBAHUS
00pazoBaTeIbHOTO Ipoliecca, POJIb U MECTO 00pa30BaHMs B XKHM3HHU YeJIOBEKa 1 00IIeCTBa, COBPEMEHHOE COCTOSIHUE HAyYHOH
00JacTH, COOTBETCTBYIOIIEH MpeoaBaeMoOMy IIpeAMETY; IPUKIaTHOE 3HAUYCHIE HAYKH; CTIENN(HUIECKHIE METO bl HAYTHOTO
MTO3HAHUS B 00beMe, 00eCTIeYNBAaOIeM ITPET0IaBaHIe YUYSOHBIX MIPEIMETOB

3Haer B oOBpeme, obOecmeyMBalOmIeM MPENoJaBaHWe OHOJOTHH, HpPeAMET W OOBEKT MHKPOOHOJIOTHH, HCTOPHIO
CTAaHOBJICHUS  HAYKH, LUTOJIOTHYECKHE, MOPQOIOTHUECKHE, (DU3HONOTHUECKHE, OIKOJOTMYECKHE  OCOOEHHOCTH
MHKPOOPTaHHU3MOB U BUPYCOB, X 3HaUCHUE B OHOChepe U U1 YeIoBeKa

IIK-1. CnocobeH ocymiecTBIISATh IEJarorn4eckyio JesTENbHOCTh 110 pealn3aluu 00pa3oBaTebHOro Ipolecca 1o
peaMeTy

IIK-1.1. YMeer peann3oBbIBaTH 00pa3oBaTeIbHYIO MPOrpaMMy IO NMPEAMETY C YYETOM CHEUU(PHKH COJepKaHUs,
METOJIOB M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHHSA

YMeeT ocylecTBIsATh 0TOOp yu4eOHOro cojiepKaHus 0 MHUKPOOHMOJIOTHH ¢ OCHOBAMH BHUPYCOJIOTHH JUIS Peallu3alui
00pazoBaTebHOM IPOrpaMMBI

[IK-1.2. Peanu3yer oOpa3zoBaTeiIbHyIO MPOrpaMMy IO NPEIMETY C UCIIOJIB30BAaHUEM TEXHOJIOTHH NMpodecCHOHATEHON
JIESITETTBHOCTH

YMeeT: UCTIONB30BaTh 3HAHUS 110 MUKPOOHOJIOTHH C OCHOBAMH BUPYCOJIOTHH B IIEJArOTHYECKON AEATEIIbHOCTH.

TpeboBanue K IPOLEIyPE OLEHKH:

TTomemienne: 0COOBIX TpeboBaHU HET/KOMIIBIOTEPHBIN KJIACC/TIOMEILIEHNE c MIPOCKITMOHHBIM
o0opynoBanuem/nadoparopust O60pyaoBaHKe: MPOCKTOP, HOYTOYK/ HCTPYMEHTHI: HE MPEyCMOTPCHEL.
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PacxonHbie MaTepuabl: nucyasi Oymara ¢opmara A4, KapTpUIK.
JocTyn K TONOJHUTENBHBIM CIIPABOYHBIM MaTepHaiaM: He MPEAyCMOTPEH.
Hopwmsb! Bpemenu: 90 mMuH.

Kommekr OLICHOYHBIX CPCACTB IJid IPOBCACHUA HpOMe)KyTO‘IHOI‘/‘I aTTCCTalun

IMpoBepsieMast KOMITETEHIHUS (us OO BO):

YK-1. CriocobeH ocymecTBIsATh TOUCK, KPUTHIECKUH aHaII3 M CHHTE3 HHPOPMALNH, IPUMEHATh CHCTEMHBIH TOIX0
JUIA PEeLICHUs IOCTABJIEHHBIX 3aJad.

IIpoBepseMsblii HHIUKATOP JOCTHKEHHS KOMIIETEHIIUN:

VK-1.1. Ananuzupyer 3a1auy, BbIAEIAS 3TAlbl €€ PELICHUs, JEHCTBUS 110 PELIEHHIO 3aa4u.

[IpoBepsiemblii 00pa3oBaTENbHBII PE3yNbTAT:

3HaeT: MeTonsl pabOTHl C OWONOTMYECKHMMH OOBEKTaMH, MHUKPOCKONHMPOBAHMWS, H3TOTOBIEHUS W OKPAacKH
MHUKPOOHOJIOTMYECKHX NIPENapaToB, METOANKY MOATOTOBKU MUTATENBHBIX CPEJl, MOJTYyUEHHS KYJIbTYP MUKPOOPTaHU3MOB.

IIpoBepseMblif HHIUKATOP JOCTHXKEHHUS KOMIIETCHIIUN:

VYK-1.2. Haxoaut, KpUTHUECKH aHAJIU3UPYET U BbIOMpaeT MH(GOPMAIMIO, HEOOXOIUMYIO JUIsl PEIICHHs OCTABICHHOM
3aauu.

[IpoBepsieMblii 00pa30BaTENBHBIN PE3YNbTAT: Y MEET: OCYLIECTBIATH TOUCK JTUTEPATyPhI [0 MUKPOOHOIOTHH C OCHOBAMH
BUPYCOJIOTHH, aHAJTM3UPOBATh ¥ CHHTE3UPOBATh IOJIyYCHHYIO HH()OPMALHIO.

IIpoBepseMsblii HHIUKATOP JOCTHKEHHS KOMIIETEHIIUN:

VK-1.3. PaccMaTpuBaeT pa3in4Hble BAPHAHTHI PEIICHUS 3a1a41, OLEHUBAET UX MPEUMYIIECTBA U PUCKHU.

[IpoBepsieMblii  00pa30BaTENbHBIH peE3yabTaT: YMEET: OCYIIECTBIATH pAlMOHAIBHBIA BBHIOOP M HCIOJIB30BATH
HEOOXOANMBIE PECYPCHI UIS PEIICHUS MTPO(ECCHOHANBHBIX 3aad.

IIpoBepsieMblil UHAUKATOP NOCTUKEHUS KOMIIETCHIUU:

VYK-1.4. I'paMOTHO, JIOTHYHO, apTYMEHTHPOBAHHO (POPMUPYET COOCTBEHHBIE CYXKICHHUS U OLIEHKH; OTJIMYaeT (GakThl OT
MHGHI/Iﬁ, HHTepHpeTaHI/Iﬁ, OLICHOK B PACCYXKACHUAX APYTIUX YUAaCTHUKOB ACATCIbHOCTU.

[TpoBepsiemblii  00pa3oBaTEeNbHBIA  pe3yiabTaT: YMEET HWHTEPIPETHPOBATh Ppe3yJbTaThl MHKPOCKOIHMPOBAHUS,
MHUKPOOHOJIOrMYECKOTO aHaIN3a.

IIpoBepsieMblil UHAUKATOP TOCTUKEHUS KOMIIETCHIUU:

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

IIpoBepsieMblii 00pa30BaTENbHBIA PE3YNbTAT: YMEET: NPUMEHSITH OCHOBHBIE METOIBI PabOTHl € OHMOJIOTHYECKHUMH
00BEKTaM1, MHKPOCKOIIMPOBAHUS, M3TOTOBICHHS M OKPACKH MHKPOOHOJIOTMYECKHX IIPENapaToB, METOAWKY MOATOTOBKH
MUTATENBHBIX CPENl, IOyYEHHs KyJIbTyp MUKPOOPTraHU3MOB.

Iposepsiemast KoMIETEHIHS (i3 OMOM BO):

OIIK-8. Crioco6eH ocymecTBIATh MEAArOrHUECKyI0 JesITeIbHOCTh Ha OCHOBE CIICIIUATIBHBIX HAyYHBIX 3HAHUH.

IIpoBepsieMblit UHAUKATOP NOCTUKEHUSI KOMIIETCHIUU:

OIIK-8.1. 3Haer: WHCTOpPHIO, TEOPHIO, 3aKOHOMEPHOCTH ¥ TPHHLUUIBI TIOCTPOCHUS M (YHKIHOHHPOBAHUS
00pazoBaTebHOro Mpolecca, poJib U MECTO 00OPa30BaHus B KU3HU YeJIOBEKa U 00IECTBA, COBPEMEHHOE COCTOSIHUE HAY4YHOM
001acTH, COOTBETCTBYIOIIEH MPEIoAaBacMOMY MPEIMETY; IPUKIIAAHOE 3HAUCHHE HAYKH; CELU(pHUYECKUE METO/IbI HayYHOTO
MO3HaHMS B 00BbEMeE, 00eCIICUNBAIONIEM TIPETIOJaBaHie YIEOHbIX IPEIMETOB.

[TpoBepsiemblit 00pa3oBaTeIbHBIN pe3yIbTaT: 3HAET B 00beMe, 00eCIeYNBaIOIIEM TIPEToJaBaHie OMOJIOTHH, TIPEIMET U
00BEKT MHUKPOOHOIIOTHH, WCTOPUIO CTAHOBJIECHUS HAayKH, LUTOJIOTHYECKHE, Mopdosorudeckue, (QHU3MOJOTHIECKHUE,
9KOJIOTUYECKHE OCOOCHHOCTH MHKPOOPTaHW3MOB M BUPYCOB, UX 3HaUeHHE B OHOChepe U I JeloBeKa.

[poBepsiemast KoMIeTeHUUS (us OO BO):

IIK-1. CrocobeH oCymecTBIATh HEJArOrHYeCKyr0 IEATENPHOCTh 10 pealu3alii 00pa3oBaTEeIbHOTO IIpolecca Io
IpeAMETY.

[IpoBepseMbIii HHIUKATOP JOCTIKEHHUS KOMIIETCHIINN:

[IK-1.1. Ymeer peanm3oBbIBaTE 00pa30BaTENBHYIO MPOrpaMMy IO MPEIMETy C Y4eTOM CHEenu(pUKH COIepIKaHuS,
METOJI0B U HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIACTH HAYYHOTO 3HAHUS.

ITpoBepsiemblit 00pa3oBaTeNILHBIN PE3yNIbTAaT: YMEET OCYIIECTBIATS OTOOP yUeOHOTO COEpPIKaHMs 10 MUKPOOHOJIOTHH C
OCHOBaMH BUPYCOJIOTHH JUISl pealii3aliyi 00pa30BaTeIbHOM NPOrpaMMEI.

IIpoBepseMblil ”HIUKATOP JOCTHKEHHS KOMIIETCHIIUU:

I1K-1.2. Peanm3yeTr oOpa3oBaTesbHYIO IPOrpaMMy IO MPEAMETY C HCIIOJIb30BAHHEM TEXHOJIOTHH NpoghecCHOHATIBHOM
JIeSITEIbHOCTH.

[TpoBepsieMblii 00pa3oBaTENbHBIA pE3ynbTaT: YMEET: HCIIOJNB30BaTh 3HAHUS 110 MHUKPOOMOJOTMH C OCHOBaMH
BUPYCOJIOTHHU B MEJAarOrMYeCKOil AeATeIbHOCTH.

Tun (popma) 3agaHus: MICEMEHHAs paboTa.
3amanue 1. mucbMeHHas pabora

[Tpumep TUTIOBBIX 3a1aHUH (OIIEHOYHBIC MATEPHAIIBI):
Ou3HONIOrNnYeCKHe TPYIIBI OAKTEPUi 110 TUITY TUTAHUS.
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OuEeHOYHBIN JHUCT K TUIIOBOMY 3aJaHUI0 (MOAEIBHBIN OTBET):

Tumnel nuTanus. MUKpOOpraHu3Mbl Hy)KAAIOTCS B yIJIEBOJE, a30Te, cepe, (ocdope, kanmuu u Apyrux sneMeHrax. B
3aBUCHMOCTH OT MCTOYHHMKOB yIJIepoJa JUlsl MUTaHWs OAKTEpUH JENATCS Ha ayTOTPOQBI, HCHONB3YIONINE ISl TIOCTPOCHHUS
CBOUX KIIETOK anokcua yriepoaa C02 u ipyrue HeopraHMYEeCKHUe COeTMHEH M, U TeTepOTPOdbI, MUTAIOIINECS 32 CHET FTOTOBBIX
OpraHMYeCKUX COENHEHUH. AyTOTPO(HBIMH OAKTEPUAMH SBIISIOTCS HUTPUDHUIUPYIONIHE OaKTEpUH, HAXOASAIINECS B IOYBE;
cepobakTepuy, OOUTAOLIHE B BOJIE C CEPOBOJIOPOIOM; KENe300aKTEPUH, )KUBYIIHE B BOJIE C 3aKUCHBIM JKEJIE30M, H JP.

I'etepoTpodbl, yTHIM3HPYIOMNE OPraHMYECKHE OCTATKH OTMEPIINX OPTaHM3MOB B OKPY’KAaroOWIEH Cpezie, Ha3bIBAIOTCA
canpodutamu. ['erepoTpodsl, BEI3bIBAIOIINE 3a00ICBAHUS y YEIOBEKA MM )KUBOTHBIX, OTHOCST K MATOT€HHBIM M YCIIOBHO-
natoreHHsIM. Cpelil MAaTOTeHHBIX MHKPOOPTaHU3MOB BCTPEYAIOTCSl OONMraTHele M (paKysIbTaTHBHBIE TAapasHThl (OT Iped.
parasitos — nHaxye6uuK). OOIUraTHBIE TAPA3UTH CIIOCOOHBI CYIIECTBOBATH TONBKO BHYTPU KIETKH, HATIPUMED PUKKCTCHH,
BUPYCHI ¥ HEKOTOPBIE MPOCTEHIIINE.

B 3aBucuMocTH OT OKHCIIsIEMOT0 CyOCcTpaTa, Ha3pIBAEMOT'0 JOHOPOM BJIEKTPOHOB HITH BOAOPO/1a, MUKPOOPTaHH3MBbI JIEJISIT
Ha JIBe TPyHIbl. MUKPOOPraHU3MBI, UCIIOJIB3YIOIINE B KaUueCTBE JOHOPOB BOIOPO/Ia HEOPTaHUYECKUE COCANHEHUS, HA3hIBAIOT
mutotpopHbiMU (0T Tped. lithos — KaMeHp), a MHKPOOpPTraHM3MBbI, HCIIOJB3YIOIIME B Ka4yeCTBE JOHOPOB BOAOPOJA
OpraHUYecKue COeANHEHUs, — OpraHoTpodamu.

VYuuThIBasi ICTOYHHUK DHEPIHHU, Cpean OakTepuil paznnyaoT ¢potoTpodsl, T.e. poTocuHTE3NpYOMHE (HaIIpUMep, CHHE-
3eJIeHbIe BOJIOPOCIIH, UCTIONB3YIOINE SHEPTHIO CBETA), U XeMOTPO(BI, HYKIAIOLIHECS B XUMHYECKUX UCTOYHHUKAX YHEPTHH.

Mexanu3mbl nuTaHus. llocTymieHHe pasIWYHBIX BEHIECTB B OAaKTEPHANBbHYIO KIETKY 3aBHCHT OT BEIWYHMHBI H
PacTBOPUMOCTH HX MOJICKYJI B JININAAX WK Boze, pH cpenbl, KOHIIEHTpAIMY BEIIECTB, PA3INIHBIX ()AKTOPOB MIPOHUIIAEMOCTH
MeMOpaH u 1p. KiietouHas cTeHKa npoIryckaeT HeOOJBbIIIE MOJIEKYJIBI M HOHBI, 3aJep)KUBasi MAaKpOMOJIEKYJIBI Maccoi Ooree
600 1. OCHOBHBIM PETYIIATOPOM IOCTYIUICHHS BELIECTB B KIETKY SIBIISCTCS [IUTOIUIA3MaTHIeCcKast MeMOpaHa. Y CIIOBHO MOXKHO
BBIJICTINT YEThIPE MEXaHU3Ma NPOHHKHOBEHHS MHUTATEIbHBIX BEIIECTB B OaKTEPHATBHYIO KIETKY: 3TO mpocTtas auddysus,
obnerdenHas au¢dy3ns, aKTUBHBIA TPAHCTIOPT, TPAHCIOKALXS TPYTIIL.

HawuGonee npocToii MexaHU3M MOCTYIUICHHs BELIECTB B KJIETKY — mpoctas auddysus, Ipu KOTOPOil mepeMelnieHue
BEILIECTB IIPOUCXO/IUT BCICACTBUE Pa3HUIBI MX KOHLIEHTPAIMK 10 00€ CTOPOHBI IUTOIIa3MaTHueckoil MeMOpaHbl. Bemectsa
MPOXOJSIT Yepe3 JIMIHUHYIO YacTh IIUTOIIA3MaTHIECKOH MeMOpaHbl (OpraHuYeCKHe MOJIEKYJIbl, JIEKAPCTBEHHBIE TIPETapaThl)
U PeXe MO 3alO0JHCHHBIM BOJOW KaHAlIaM B IUTOILIa3MaTHueckoi MemOpane. [TaccuBHas auddys3ust ocyiiecTBiseTcs 6e3
3aTpaThl SHEPTHUH.

OoOneruennas quddys3us OPOUCXOIUT TAKKE B Pe3yJbTaTe Pa3HHUIBI KOHIICHTPAIMU BEUICCTB 10 00C CTOPOHBI
LUTOIUIa3MaTHIeCKOH MeMOpaHbl. OnHAaKO 3TOT TPOIECC OCYIIECTBIACTCS C IIOMOINBIO MOJIEKYJI-TIEPEHOCUHKOB,
JOKIN3YIONIMXCA B LUTOINIa3MaTHYECKOH MeMmOpaHe © oOmamarommx cHenupuIHOCThI0. Kakaplii mepeHOCuuK
TPaHCIIOPTHPYET Yepe3 MeMOpaHy COOTBETCTBYIOIEE BELIECTBO WM MEPENAET IPYyroMy KOMIIOHEHTY IIUTOILIA3MaTHIeCKON
MeMOpaHbl — COOCTBEHHO INEPEHOCUHKY. benkaMu-mepeHocunKkamMyu MOTYT OBITh IepMmeasbl, MECTO CHHTE3a KOTOPBIX —
UTOIUIa3MaTH4eckas MmemOpana. OoneryenHas augdysus nporekaer 0e3 3aTpaThl SHEPTHH, BEIIECTBA MEPEMEIIAIOTCS OT
6oJiee BBICOKOH KOHIIEHTpAIKHU K 0oJiee HU3KOM.

AXTHBHBIH TPaHCIIOPT MPOUCXOJIMT C TOMOIIBIO TIEPMea3 1 HAlPaBJICH Ha NIEPEHOC BELIECTB OT MEHbIIEH KOHIIEHTPALUH
B CTOpOHY OOJIbIIEH, T.€. KaKk OBl MPOTHUB TE€UEHHUS, TO3TOMY JaHHBIM IPOIECC COMPOBOXKIAETCS 3aTPaToOil METabOINUECKOH
sHeprun (ATD), obpasyroleiics B pe3ysbrare OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI B KIIETKE.

[lepenoc (TpaHcioKauusi) TPYMI CXOJEH C aKTUBHBIM TPAHCIIOPTOM, OTIMYAsCh TEM, YTO MEPEHOCHMAas MOJIEKyJia
BUJIOM3MEHSIETCSI B Ipoliecce nepeHoca, Hanpumep dpochopuiupyercs.

BeIxoz BemecTB U3 KJIETKN OCYIIECTBISIETCS 3a cueT Audy3nuH 1 MPH yIACTHN TPAHCIIOPTHBIX CUCTEM.

OueHka OTBeTa BKIIIOYACT B ceOs IIOJHOTY PACKPHITUS TEMbl BOIpOca: HaIMYnMe HH(OpManuy, HE3HAUYNUTEIHHO
NIPEBBIIAIONICH MaTepHan MIKOJIBHOTO y4eOHMKA OLCHHMBAaeTcss B 5-15 OamioB, oTBeT copepkalmiuii JaHHBIE BY30BCKOTO
y4ueOHHKa U HH(DOpMAITH, IPEBEIIIAIOIIas ero, OlleHuBaeTcs B 15-25 0aios.

33.}13HI/IC 2: Onucath METOANYCCKUE TPUEMBI ITPOBEACHUA OIIBITA C MUKPOOPraHU3MaMH.

[IpumMep THUIOBBIX 3a1aHUH (OLIEHOYHBIE MaTEPHAIIBI):
OmBIT ¢ M3yYeHUEM POCTa TMOMYJIISIIUNA MHKPOOPTaHH3MOB.

OLEeHOYHBIH JIUCT K TUIIOBOMY 33/IaHHMIO:

MopenbHbli OTBET:

Xon paboThI:

1. OmbpIT pekoMeHAOBaH ISl BHEKIACCHOM palbOoThl MIKOJFHUKOB, HAalpHUMEp B CO3JaHHOW MeJaroromMm
9KCTIEPUMEHTAIIBHOM TPyIIe «MHUKPOOHOIION

2. BriOupaercst KynbTypa MHKpPOOPraHM3MOB Oe3omacHas Julsl HCCIIEIOBaHUs B IIKoje. Hampumep, KynbTypa
a30T(UKCATOPOB MOYBBI, BhIpAllleHHas B cpefe Dmou (cpena Duidu — 3JIeKTUBHAS CHHTETHYECKasi cpela He cojepiKalias
COEIMHEHHH a30Ta U, CIeI0BATENbHO, IPUTOXHAS IS )KU3HHU TOJIBKO a30TUKCUPYIONIIM OaKTEPHsIM).

3. IIpousBoauTcst nepeHoc OakTepuil Ha IJIOTHYIO MUTATelbHYIO cpeny. Ilpu mepeceBe OakTepHanibHON KyJIbTYyphl B
MIPOOUPKY ee OepyT B JEBYIO PYKY, a IpaBoi, 00XBaTHB BaTHYIO MPoOKy IV u V nmanbriamu, BEIHUMAIOT MPOOKY, IPOHOCS HaJ
IUTaMEHEM TOPEJIKH. Y IepKuBas IPYTMMH MalbllaMU TOH XKe PyKH METII0, HaOHUpaloT €10 MMOCEBHOW MaTepHal, Mocie Yero
3aKpBIBAIOT MPOOHUPKY MPOOKOH. 3aTeM B MPOOUPKY CO CKOIICHHBIM arapoM BHOCST IETIIIO C ITOCEBHBIM MaTEPHUaIOM, OITyCKast
ee JI0 KOHJCHCAaTa B HIDKHEH YacTH CpeAbl, M 3Ur3arooOpasHbIM JIBIKEHHEM paclpelessiioT Mare pHasl MO CKOLICHHOMH
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MIOBEPXHOCTH arapa. BbIHYB meTiio, 00KuUraioT Kpaii pOOHPKHU M 3aKpBIBAIOT €e NpoOKoi. [leTio crepninn3yroT B miaMeHn
TOPEJIKHU U CTaBsAT B ITaTuB. [Ipodupku ¢ moceBamMu HaAT MMCHIBAIOT, YKa3bIBas ATy [10CEBA M XapaKTep MOCEBHOTO MaTepHaia
(HOMep McCIIeI0BaHus WM Ha3BaHHUE KYJIBTYPBI).

[ToceBbl «ra30HOMY IPOW3BOJIAT INIATENIEM Ha MUTATEIbHBIN arap B yamke [lerpu. [lyis 9T0Or0, NpUOTKPHIB JIEBOW PYKOH
KPBIIIKY, METJed WIM NMUIETKOW HAHOCST MOCEBHOI Marepuaj Ha TOBEPXHOCTh NHTATENILHOTO arapa. 3aTeM IPOBOMST
LIraTenb 4epe3 IUlaMsl TOPENIKH, OCTY)KAloT €ro O BHYTPEHHIOI0 CTOPOHY KpBIIIKM M PacTHpaloT Marepuas 0o Bcel
oBEepXHOCTH cpenbl. [lociie nHKyOamu noceBa MosBISIETCS] pABHOMEPHBIN CINIONTHOM pocT OakTepuii.

4. CraBuTCs BapHaHT C BBIpallMBaHUEM OakTepwil B KUAKOW MUTATeIbHOH cpexe. [Ipu BIpammBaHnm OakTepuii Ha
KHJIKOHM MMUTAaTeIBHOM cpeie HabMoaaeTcs MPUIOHHBINA, 1n( (y3HBII HITH TOBEPXHOCTHBIN (B BUJE IUICHKH) POCT KyJIBTYPHI.

5. IlpoBoxutcst HaOMIOAECHHE 32 POCTOM MOMYISAINH, PE3yIbTaThl (PUKCUPYIOTCS BU3YalbHO IO IIJIOIIAAN 3apacTaHHs
cyOcTpaTa Wi ¢ MoMOIIbI0 (POTOKOJIOPHMETpPA B CITydae KHUIKOTO cyOcTpaTa.

Poct nepnoauyeckoil KyapTypsl OaKTepHuid MOIPa3aessIoT Ha HECKOJIBKO (a3, WM IEPHUOI0B:

1. nar-ga3a;

2. (haza orapuGMUIECKOT0 POCTa;

3. (aza craroHapHOTO POCTa, MM MAKCUMAaJIbHOW KOHICHTPALUN

OakTepwuii;

4. da3za rubenn GakTepHid.

Ot a3l MOXKHO M300pasuTh Tpaduieckd B BHUIC OTPE3KOB KPHUBOW pPa3sMHOXKEHHA OakTepui, oTpakaromiei
3aBUCHMOCTB JIOTapru(Ma Ynciia XKHUBBIX KJICTOK OT BPEMEHHU UX KyJIbTHBUPOBAHUSL.

Jlar-haza — mepron MeXIy MOCeBOM OaKTepHi M HadaJloM pa3MHOKEHUs. [IpomomknTenbHOCTS Jar-(ha3sl B CpeTHEM
4—5 4. bakTepuu IpH 3TOM YBEIMYHMBAIOTCSA B pasMepax M TOTOBATCS K JICJICHHIO; HAPACTaeT KOJMYECTBO HYKJICHHOBBIX
KHCJIOT, O€JIKa U IpyTUX KOMIIOHEHTOB.

daza norapupMuIecKoro (SKCIIOHEHINAIBHOTO) POCTA SBISIETCS IEPHOJOM WHTEHCHBHOTO JEJICHUS OaKTepHi.
IIpomomxuTenbHOCTD ee 0K0I0 5S— 6 4. IIpu onTUManbHBIX YCIOBHUAX pocTa OaKTepUH MOTYT AeIuThes Kaxasie 20—40 MuH.
Bo Bpems 3Toi ¢a3el OakTepuu HauOoOJiee PaHHMBI, YTO OOBACHIETCS BBICOKOW YYBCTBHTCIBHOCTHIO KOMIIOHCHTOB
MeTaboJII3Ma UHTEHCUBHO pacTyllel KJIETKH K HHITHOUTOpaM cuHTe3a Oelika, HyKJIEHMHOBBIX KHCIIOT U JIp.

3ateM HacTymaeT (aza CTAIlMOHAPHOI'O POCTa, IPU KOTOPOH KOJIMYECTBO KM3HECIOCOOHBIX KIETOK ocTaercs 0e3
HN3MEHEHMUH, COCTaBIAA MaKCHUMaJbHBINM ypoBeHb (M-koHueHTpaiws). Ee NmpoaomKuTensHOCTh BBIpaXKaeTcs B yacax M
KoJIeOJIeTCs B 3aBUCUMOCTH OT BUIa OaKTEpHi, NX 0COOCHHOCTEN U KyJIbTHBUPOBAHHS.

3aBepiraeT nporecc pocta Oaxkrepuil dasza rudenu, XxapakTepu3yIomasics OTMAPaHHEM OAKTEPH B yCIOBHAX HCTOIICHHS
HCTOYHHMKOB IHMTATENbHONH CpeAbl W HAKOIUICHHWS B HEil NpomykToB Merabomm3ma Oakrepuii. [IpomoipkurensHOCTH ee
konebnercs ot 10 4 10 HECKOIBKUX Heenb. IHTEHCHBHOCTB POCTa M Pa3MHOKEHHS OaKTEpHi 3aBUCUT OT MHOTHX (haKTOpOB,
B TOM 4YHCIE ONTHMAIbHOTO COCTAaBa NHTATEINbHOW CpEeIpbl, OKUCIHUTEIbHO-BOCCTAHOBUTEIBHOIO IOTeHNnHMana, pH,
TEMIIEpaTyphl U JIp.

OHCHO‘IHBII‘/'I JIMCT K TUIIOBOMY 3aJaHUIO:

Kputepun oneHuBaHus ITonHoe unu YactuuHoe Hecootser
CYILECTBEHHOE COOTBETCTBUE CTBHE
COOTBETCTBHE
OcHOBHEBIE OaJUIBI:
OKCIIEpUMEHT COOTBETCTBYET IOCTABICHHBIM 3a/1a4aM 5 4 2 0
DKCIIepUMEHT MO3BOJIMT HONYYHTH 3asBJICHHBIN pe3yIbTar 5 4 2 0
OcCHOBHas YacTh MPOEKTa XOPOLIO CTPYKTYPHPOBaHA, OTpPa)kaeT 5 4 2 0
JIOTHKY ITPOBEJICHHOTO UCCIICIOBAHMS
[IpoekT opueHTHPOBaH Ha IITKOJIBHBIH YPOBEHb W COOTBETCTBYET 5 4 2 0
3asIBJICHHOMY BUJY Y4€OHOM JNesITeIbHOCTH
Bce mpoBogumble  paboTel  Oe30macHBl  MPH  COOJIIOACHHUH 5 4 2 0
COOTBETCTBYIOIIMX IPaBUJI TEXHUKH 0€30M1aCHOCTH
Hroro 25 20 10 0

MCTO,HI/I‘ICCKI/IC MarepuaJibl, ONIPEACIIAIOINE TPOUCAYPY U KPUTEPUN OLICHHUBAHU C(l)OpMHpOBaHHOCTI/I KOMHCTCHHI/Iﬁ
pyu IpOBEACHNU HpOMC)KyTO‘IHOfI aTTeCTaluu:

3adgeT ¢ OLEHKON M0 AWUCIHUIUINHE «MHUKPOOHOIOTHS C OCHOBAMH BHPYCOJIOTHH» BKIIIOYaeT B ce0s 2 gactu: 1). Teopust
MHUKPOOHOJIOTHHN M BUPYCOJIOTHH 2). MPAKTHIECKHE IPUEMBI MUKPOOHOJIOTHH.

IIpoBepka 3HaHMI OCYIIECTBIISIETCS C MCIOJIb30BAHMEM CITMCKa MUCbMEHHBIX 3aj1aHuid. Ha ux ocHOBe cocTaBisieTcs
HECKOJIbKO BApUAHTOB TE€M, KOTOPBIE PACIIEUaTHIBAIOTCS MO KOJUIECTBY CTYIEHTOB.

Bo Bpems 3aueTa CTyI€HTHI pacCaXUBAIOTCS 32 TApTy 1o ogHOMY. [ToiTydaroT pacnevarky ¢ 3aJJaHieM U3 JIByX BOIPOCOB
U JUCTHI U1 0TBeTOB. CTyAEeHTaM 3aIpeniaeTcs oomarbes Mexay coboil. CTyIeHT BIpaBe BHIOpATh 3aJaHue, KOTOPOE OH
OyJeT BBIMOJHSITh, 4TOOBI HAOpaTh Oasutel. Ha BEIMOHEHIE MUCHBMEHHBIX 3aJIJaHHI OTBOAUTCS 45 MUHYT.

PaboThl cmaroTcst mpenogaBaTeao U MPOBEPSIOTCS MM 3a ocTaBiinecs 40 MUHYT 3a4eTa, a CTYICHTHI MPUCTYIAIOT K
BBHIMIOJIHCHUIO BTOPOTO 3aJaHUsl — MPEICTABICHHUIO TOJAPOOHOTO IUIaHA NPOBEICHHS IIKOJIBHOTO AKCHCPUMEHTA 10
MUKpOOHOJIOrui. TeMbl OMBITOB TaK K€ IMPOMHUCAHBI B 3aJaHUsIX. JTOT IYyHKT 3a4eTa IOKa3bIBaCT YPOBEHb 3HAHUS
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MHUKPOOHOJIOTMH, KaK DKCIIEPUMEHTAIBHONW HayKH U BO3MOXKHOCTH €€ MCIIOJIb30BaHUS B IIKOJILHOM Kypce Ouonoruu. OMbIThI
paboThl C BUPYCHBIMH YaCTHLIAMH HE PACCMATPUBAIOTCS, IOCKOJIBKY ITOCIIEIHHE SIBISIOTCS. BHY TPUKIICTOYHBIMHU TTapa3uTaMu
U MX BBIpAIllMBaHUE B 00pa30BaTEIbHOM yUPEXKICHUH MOJBEPTaeT yyaluxcs olacHoCTH. Ha BbInonHeHne BTOporo 3a1aHus
orBonurcs 40 muHyT. Ilo McTeueHHN BpeMEHH CTyJIeHThI OOMeHMBaloTcs padoramu. [Ipenoaasatens pazgaeT UM KIFOUH C
KpUTepUsIMU OLeHKH. CTyJIeHTBI IPOBEPAT pabOThl APYT JApyra W BBICTABIISIOT COOTBETCTBYOUIME Oanibl. BeicTaBneHHbIE
Oaibl cooOmIaroTes npenogaBarelnto. PaboTel BO3BpaIaroTCsl CTYACHTaM Ul CaMOaHaIM3a U CaMOCTOSTEIIbHOM pabOThI Haj
ommOKkaMu. MiTorn onpenensoTes o cyMMe 0aoB IOTyYSHHBIX 32 3a4eT.
HToroBas olieHKa OnpenenseTcs HCXoas 13 o0mmeil cyMmbl 0aitoB HaOpaHHBIX 3a KypC TUCHUILTHHBI

CooTHOILIEHHE 0AJIIIOB M aKaJIEMUYECKUX OLIEHOK:

OOb11ee KOJIMIECTBO HAOPaHHBIX OAJIOB AxkazeMudecKkas OLl€HKa
min max
56 70 Y 1OBIIETBOPHUTEIHEHO
71 85 Xopomuio
86 100 OTIUYHO
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