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INosicHuTenbHad 3amucka

®onpn ouenounsix cpencts (nanee — ®OC) i MPOMENKYTOUHON aTTECTALMK 0 AUCUMIUIMHE « MHKpoOHoorus c
OCHOBaMH BUPYCOJIOTHH» pa3padOTaH B COOTBETCTBUH C (elepabHbIM TOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM
BhICIIEro o0Opa3zoBaHus — OakanaBpuaT Mo HampasieHHI0 noarotoBku 44.03.05 Ilemarormyeckoe oOpasoBanue (C OBYMS
npoQHISIMU TTIOATOTOBKH), YTBEP)KAEHHOTO MpHKa3zoM MuHHCTepcTBa 00pazoBanus u Hayku Poccuiickoit deneparmu ot 22
¢espans 2018 r. No 125, ocHoBHOI1 npodeccronansHON oOpazoBarenbHOI nporpammoit «buonorust» n «I['eorpadus» c
ydaeroM TpebGoBaHHUI mpodeccroHambHOTO cTaHmapTa «llemaror (memarormdeckas IEATEIBHOCTh B cdepe IOIMIKOIHHOTO,
HAJaJbHOTO OOIIero, OCHOBHOTO OOMIIEro, CpemHero oomero oOpa3oBaHUs) (BOCHHUTATENb, YUYHTENb)», YTBEPKICHHOTO
mpuka3oM MUHHCTEpPCTBa Tpyda M colmaibHOM 3amuTel Poccumiickoit @enmeparun ot 18 oxtsadps 2013 1. Ne 544m.
(3apeructpupoBad MunuctepcTBoM foctunuu Poccuiickoit @enepanuu 6 nexadps 2013 r., perucrpanuonssiit Ne 30550), ¢
W3MEHEHUSMH, BHECEHHBIMH IIpHKa3aMU MMHHCTEpPCTBA TpyJa M couuanbHOM 3amuThl Poccuiickoit ®enepauuu ot 25
nekabpst 2014 r. Ne 11151 (3apeructpupoBan MuHuctepcTBoM toctuiimn Poccuiickoir @eneparmu 19 despans 2015 r.,
peructpanuonssiif Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBaH MUHUCTEPCTBOM tocTuiiuu Poccuiickoi
®eneparuu 23 asrycra 2016 r., perucrpanuonHsiit Ne 43326).

Hens @OC a5t mpoMexyTOUHON aTTECTAlUK — yCTAaHOBIIEHNUE YPOBHS c(HOPMHUPOBAHHOCTH YAaCTH KOMIIETCHIIUH

OIIK-8. Crioco0OeH ocymecTBISTh MeJaroriiecKyro JesaTeIbHOCTh Ha OCHOBE CHEMaIbHBIX HAYYHBIX 3HAaHHUH.

3agaun ®OC 11 NPOMEXYTOYHOHM arTecTalMd — KOHTPOJIb KauyecTBA M YPOBHS JIOCTIDKEHHSI 0Opa3oBaTesIbHBIX
PE3yIBTaTOB MO GOPMUPYEMBIM B COOTBETCTBHH C yUEOHBIM IUIAHOM MHIUKATOPaMH KOMIIETCHIIUH:

OIIK-8.1. 3HaeT: WCTOPWIO, TEOPHUIO, 3aKOHOMEPHOCTH U MPHHIUIBI TIOCTPOCHUS W (yHKIMOHHPOBAHUS
00pa3oBaTeIbHOTO IPOLECCa, POJIb U MECTO 00Pa30BaHMs B XKHU3HHU YEJIOBEKa U 00IIECTBA, COBPEMEHHOE COCTOSIHUE HAyYHOMH
001acTi, COOTBETCTBYIOMIEH MTPENOAaBacMOMY NIPEAMETY; IPUKIAJHOE 3HAUCHNE HAYKHU; CEIN(HIECKHE METOABI HAyIHOTO
MO3HaHMSA B 00BbEMeE, 00CCIICUNBAIONIEM TIPETIOIaBaHUE yUEOHBIX IIPEIMETOB.

Pesynpratel oOydeHus: 3HaeT B o0beMe, oOecreunBalOmEM NPENoJaBaHUE OWOIOTMH, MpPEAMET U OOBEKT
MHUKpPOOHOJIOTMH, UCTOPUIO CTaHOBJICHHS HAyKH, LIUTOJOTHYECKUe, Mopdonornyeckue, Gu3nonornueckuie, 3K0JIorndeckue
0COOEHHOCTH MUKPOOPIaHU3MOB U BUPYCOB, HX 3HaueHHE B Onocdepe u AJisl 4eaoBeKa.

TpeboBanue K MpoLEIyPe OLEHKH:

INTomermenue: 0COOBIX TpeboBaHut HET/KOMITBIOTEPHBIH KJTacc/OMeIIeHHe c MPOCKIIMOHHBIM
obopynoBanuem/nadopatopusi O60pyroBaHKE: MPOEKTOP, HOYTOYK/ IHCTpYMEHTBI: HE PEeLyCMOTPEHBI.

PacxonHble MaTepuanbl: miucyas Oymara gpopmara A4, KapTpUIK.

JlocTyn K TONONHHUTEIBHBIM CIIPABOYHBIM MaTepHaiaM: He IPeIyCMOTPEH.

Hopwms! Bpemenu: 90 MuH.

Kommrekr OLCHOYHBIX CPCACTB AJId NPOBCACHUA HpOMe)KyTO‘IHOfI aTTeCTaluu

IpoBepsieMast KOMIETEHIHS (3 OO BO):
OIIK-8 CriocoOeH OCYIIECTBIIATh MeJarOTHUCCKYO SITeIbHOCTh HAa OCHOBE CICIIUATBHBIX HAYYHBIX 3HAHHIA.

IIpoBepsieMblit UHAUKATOP TOCTUKEHUS KOMIIETCHIUU:

OIIK-8.1. 3Haer: HCTOpPHIO, TEOPHIO, 3aKOHOMEPHOCTH ¥ TPHHLUUIBI TIOCTPOCHUS M (YHKIHOHHPOBAHUS
00pazoBaTeIbHOTO MpoLEcca, POJIb U MECTO 00pa30BaHMs B XHU3HHU YENIOBEKAa M OOIECTBA, COBPEMEHHOE COCTOSIHNE HAYYHOH
o0JacTi, COOTBETCTBYIOLIEH MPENOAaBacMOMY MPEAMETY; IPUKIIAJHOE 3HAYCHNE HAYKH; CeU(pUIecKue MEeTOIbl HAyYHOTO
MIO3HaHMS B 00bEMeE, 00EeCIICUNBAIONIEM TIPETIOJaBaHie YIEOHbIX IPEIMETOB.

[IpoBepsiembIii 0Opa3oBaTeNbHBIN pe3ynbTaT: 3HaeT B 00beMe, 00eCIeyNBAIOIIEM NIPETojaBaHie ONOIOTHH, IPEAMET U
00BEKT MHUKPOOHOJIOTHH, HCTOPUIO CTAHOBJIEHHS HAyKH, LUTOJIOTHYECKHe, Mopdoiorundeckue, (GpHU3NOIOrHIEcKHUe,
9KOJIOTMYECKHE OCOOCHHOCTH MUKPOOPTraHW3MOB M BUPYCOB, UX 3HaueHUe B Ouocdepe U Ui 4enoBeKa.

Tun (hopma) 3amanus: nucbMeHHas pabora.
3ananue 1. muceMeHHas paboTta

[Tpumep THNOBBIX 3a1aHNH (OLIEHOYHBIE MaTEPHAIIBI):
®duznonornyeckue rpynsl OaKTepHi 1o THITY TUTaHHUS.

OIICHOYHBIN JIUCT K TUTIOBOMY 33/IaHUIO (MOJICITEHBIA OTBET):

Turnel nuTanus. MUKpOOpraHu3Mbl Hy)KAAIOTCS B YIJIEBOJE, a30Te, cepe, (ocdope, xanmuu u Apyrux sneMmeHrax. B
3aBHCHUMOCTH OT MCTOYHHKOB YTIEPOAA JUIA NMUTAHHUA OaKTEpUH AEIATCS HA ayTOTPO(BI, MCHOIB3YIOUINE JUII ITOCTPOCHHS
CBOMX KJIETOK Trokcu yriepoaa C02 u Ipyriue HeOpraHnIeCcKue COeTUHEHUS, U TETEPOTPOQBI, MUTAIONTUECS 3a CUET TOTOBBIX
OpPTaHUYECKHUX COeNMHEHNH. AyTOTPOGHBIMI OaKTEPUSIMHE SBISIOTCS HUTPUDUIHPYTONTHe OaKTeprH, HaXOAAIINECs B ITOYBE,
cepobakTeprn, 0OUTAIOIINE B BOAE C CEPOBOAOPOIOM; Kelle300aKTeprH, KHUBYIIHE B BOJE C 3aKUCHBIM JKEJIe30M, U JIp.

I'etepoTpodbl, yTHIM3UPYIOMIHE OPTaHMYECKHE OCTATKH OTMEPIINX OPTaHU3MOB B OKPYXaroUIel cpene, Ha3bIBAIOTCS
canpoduramu. I'eTepoTpodsl, BEI3BIBAIONINE 3200JICBAHNS Y YENOBEKa WM )KUBOTHBIX, OTHOCST K ITATOT€HHBIM H yCJIOBHO-
naroreHHsIM. Cpenyl MaTOTeHHBIX MHUKPOOPIaHM3MOB BCTPEYAIOTCS OOJIMTraTHBIE M (haKyJIbTaTHBHBIC MapasuThl (OT rped.
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parasitos — nHaxseOHKK). OOMUraTHbIC Mapa3uThl CIOCOOHBI CYIIECTBOBATh TOJNBKO BHYTPU KICTKH, HATIPUMED PUKKCTCHH,
BUPYCHI U HEKOTOPbIE POCTEHIINE.

B 3aBucuMocTH OT OKHCIIsIEMOT0 CyOCcTpaTa, Ha3pIBAEMOT0 JOHOPOM BJIEKTPOHOB HITH BOAOPO/1a, MUKPOOPTaHM3MBbI JIEJISIT
Ha JIBe TPyIIbl. MUKPOOPraHU3MBI, UCIIOJIb3YIOIINE B KaUueCTBE JOHOPOB BOIOPO/a HEOPTaHUIECKUE COCANHEHUS, Ha3bIBAIOT
mutotpopHbiMU (0T Tped. lithos — KaMeHb), a MHKpOOpPraHM3MBI, HCIIOJB3YIOIIME B KadeCTBE JOHOPOB BOAOPOJA
OpraHUYecKue COCANHEHUs, — OpraHoTpodamu.

VY4uTHIBas HCTOYHHK YHEPTHH, CpeIu OaKkTepuil pa3nudaroT GoToTpodEl, T.€. (OTOCHHTEIUPYIONIUe (HallpuMep, CHHE-
3€JICHBIC BOJOPOCIIH, UCIIONB3YOIINE SHEPTHIO CBETA), U XeMOTPO(BI, HY)KIAIOIIHECS B XUMHYCSCKIX HCTOYHUKAX YHEPIUH.

Mexann3mbl nuTaHus. [loCTyIUIeHHE pa3iMYHBIX BELIECTB B OaKTEPHAIBHYIO KIETKY 3aBHCHT OT BEIHYHMHBI U
PacTBOPHMOCTH MX MOJIEKYJI B JIMIIUAAX WK Bolie, pH cpelbl, KOHIEHTPaLiK BEIECTB, Pa3INIHbIX ()aKTOPOB IPOHULIAEMOCTH
MeMOpaH u ap. KitleTouHas cTeHKa npoIryckaeT HeOOJIbIIIE MOJIEKYJIBI M HOHBI, 33/IepKUBas MaKpOMOJIEKYJIbI Maccoil Ooiee
600 1. OCHOBHBIM PETYJIATOPOM TIOCTYIUICHHS BELIECTB B KJIETKY SIBJISIETCS IIMTOIUIa3MaTHIecKas MeMOpaHa. Y CIIOBHO MOKHO
BBIJICIIMTh YEThIpE MEXaHU3Ma NPOHUKHOBEHUS MTUTATEIbHBIX BELUIECTB B OAKTEpUANIbHYIO KIETKY: 3TO MpocTas nuddysus,
oOneryenHas nu¢dy3us, akTUBHBIA TPAHCIOPT, TPAHCIOKAIXS TPYIIIL.

HanbGonee npocToii MexaHU3M MOCTYIUIEHHs BELIECTB B KJIETKY — mpoctas audy3us, Ipu KOTOPOil mepeMenieHue
BEILECTB IPOUCXOIUT BCIIEICTBHE Pa3HUIBI MX KOHIIEHTPALUK 0 00€ CTOPOHBI IIUTOIUIa3MaTHIecKoil MeMOpaHbl. BerecTsa
MPOXOJSIT Yepe3 JIMIHUIHYIO YacTh IIUTOINIa3MaTHUECKOH MeMOpaHbl (OpraHMYeCcKre MOJIEKYJIbL, JIEKApCTBEHHBIE ITperaparhl)
W peXxe 10 3aIO0JTHEHHBIM BOJOW KaHAIaM B IUTOIUTa3MaTHueckoid MemOpane. [laccuBnas muddysus ocymecTsiseTcs 6e3
3aTpaThl SHEPIHU.

Obnerdyennas auddy3us NPOUCXOOUT TAaKKe B pe3yibTaTe pa3HUIBI KOHIICHTPALWH BEUIECTB IO 00€ CTOPOHBI
[UTOIIa3MaTHUeCKO MeMOpaHbl. OIHaKO 3TOT NPOLECC OCYIIECTBIETCS € MOMOMIBIO MOJEKYJI-IePEeHOCUUKOB,
JOKAJMHM3YIOLIMXCSl B IIUTOINIA3MATHYecKo MeMmOpaHe U oOnajaromux —CrenupUIHOCTBI0. Kaxaplli IepeHOCUYHK
TPAHCIOPTHPYET Yepe3 MeMOpaHy COOTBETCTBYIOLIEE BELISCTBO HIIM NepeaacT APYroMy KOMIOHEHTY LIMTOIIa3MaTHYECKOH
MeMOpaHbl — COOCTBEHHO NEPEHOCUUKY. benkaMu-nepeHocunKkaMyu MOTYT OBITh IepMeasbl, MECTO CHHTE3a KOTOPBIX —
nUTorUiazMaTuieckas Mmemopana. Ob6nerdennas auddysus nporexaer 0e3 3aTpaThl SHEPIUH, BEIIECTBA MEPEMEINAIOTCS OT
OoJiee BBICOKOH KOHIIEHTPAIMU K O0Jiee HU3KOM.

AXTHBHBIH TPaHCIIOPT MPOUCXOJIMT C TOMOIIBIO TIEpMea3 1 HalpaBJIeH Ha [IEPEHOC BEIECTB OT MEHBILECH KOHIGHTPAIUU
B CTOpPOHY OOJIbLIEH, T.€. KaKk OblI IIPOTHB TEYEHUs, II03TOMY JAHHBIN MPOILECC CONMPOBOXKIAETCS 3aTPaTOld METa0OINIEeCKON
sHeprun (AT®), obpasyroleiics B pe3ysbrare OKUCIUTEIFHO-BOCCTAHOBUTENIBHBIX PEAKIUI B KIIETKE.

[lepeHoc (TpaHCIOKAUWs) TPYHI CXOJCH C aKTHBHBIM TPAHCIOPTOM, OTJIMYAsACh TEM, YTO MEPEHOCHMas MOJICKYyIa
BUJIOU3MEHSETCS B IIpoIiecce IepeHoca, Hanpumep (ochopuiupyercs.

BrIxon BelecTB U3 KJIETKH OCYLIECTBISCTCS 3a c4eT AUG(PY3UH U IIPH YIACTHH TPAHCIIOPTHBIX CHCTEM.

OueHka OTBeTa BKJIIOYAET B ceOs TOJNHOTY PAacKpBITHS TEMBI BOIpOCA: HAIWYME WH(POPMAIWK HE3HAYUTEIHHO
MPEeBBIIAIONICH MaTepHan LIKOJIBHOTO y4eOHMKa OLleHHMBaeTcsi B 5-15 OamioB, OTBET coaepKaumiuidi JAaHHBIE BY30BCKOTO
yueOHHMKa ¥ HHpOpMaNKs, MPEBBIIIAIOIIAs ero, olleHuBaeTcs B 15-25 6amos.

3ananue 2: OnucaTe METOINYECKUE IPUEMbI TPOBEACHUS OIBITA ¢ MUKPOOPTaHM3MaMH.

[TpumMep THUMOBBIX 3a1aHUH (OLIEHOYHBIE MaTEPHAIIBI):
OmBIT ¢ U3y4EeHNEM POCTa MOIYJIISIINK MUKPOOPTaHHU3MOB.

O1LeHOUYHBIN JIUCT K TUTIOBOMY 3a/1aHHIO:

MoienbHBIA OTBET:

Xox paboTsI:

1. OmpIT peKoMeHAOBaH ISl BHEKIACCHOM palbOThl MIKOJIBHUKOB, HAalpUMEp B CO3JaHHOW MeJarorom
9KCHEPUMEHTAIBHON TPYIIe «MUKPOOHOIIOT)

2. BoiOupaercsi KynbTypa MHKPOOPraHM3MOB Oe3omiacHas Juisi MCClieloBaHMS B Iikojie. Hampumep, KynbTypa
a30T(HKCATOPOB MOYBHI, BRIPAILICHHAS B cpele Duidu (cpeaa Didu — 3JIeKTUBHAS CHHTETHUYECKAs Cpeia He CoAepiKalias
COCMHEHUIT a30Ta U, CJIe0BATENbHO, IPUrOIHAS JJIS )KU3HH TOJIBKO a30T(HUKCUPYIOIIUM OaKTepHsIM).

3. IIpousBoauTcs nepeHoc GakTepuil Ha IUIOTHYIO NMUTATelbHYIO cpeny. Ilpu mepeceBe OakTepuanbHON KyJIbTyphl B
poOHpKy ee GepyT B JIEBYIO PYKY, a IIpaBoif, 00XBaTUB BaTHYIO MpoOKy IV n V nansuamu, BBIHUMAIOT IPOOKY, TPOHOCS Hall
IUIAMEHEM TOpEJIKU. Y IepXKHBasi JPYTHMH MANbIAMU TOH JK€ PYKHU IETIII0, HaOMparoT €0 MOCEeBHOW MaTepHuall, MOocie Yero
3aKpBIBAIOT MPOOUPKY MPOOKOH. 3aTeM B IPOOUPKY CO CKOILICHHBIM arapoM BHOCST IIETIIIO C HOCEBHBIM MaTE€pPHUaAJIOM, OITyCKast
ee JI0 KOHJIEHCAaTa B HIDKHEH 4acTH CpeAbl, W 3Ur3arooOpasHbIM JABM)KEHHEM PpaclpeelsIfoT MaTe phall 110 CKOIICHHOW
MIOBEPXHOCTH arapa. BEIHYB meTiiio, 00XuraroT Kpail MpoOUpKN U 3aKpBIBAIOT €€ MpoOKoi. [IeTiio cTepuin3yIoT B iIaMeHn
TOPEJKHU U CTaBsAT B ITaTuB. [Ipodupku ¢ moceBamMu HaAT MMCHIBAIOT, YKa3bIBas ATy [10CEBA M XapaKTep MOCEBHOTO MaTepHaia
(HOMep mcciIeJOBaHus WM Ha3BaHUE KYJIbTYPHI).

IToceBrl «ra30HOM» IPOU3BOAAT LINIATEJEM Ha MUTATENbHBIN arap B yawuke [leTpu. J1ns 3T0r0, NPUOTKPHIB JIEBOH PYKOM
KPBIIIKY, TETJIEH WIM THIEeTKOW HAHOCAT IIOCEBHOM MaTepHall Ha IMOBEPXHOCTh NMHTATEIBHOTO arapa. 3aTeM IpPOBOIST
IIIaTeNlb 4Yepe3 IIaMs TOPENKH, OCTYXXaloT €ro O BHYTPEHHIOID CTOPOHY KPBIIKK M PAacTHPAlOT MaTephal Mo Bcel
MOBEPXHOCTHU cpefibl. [Tocne naKyOanym nocesa MmosiBIsIeTCs PABHOMEPHBIN CIUIONTHON pOCT OaKkTepuil.

4. CraBHUTCS BapHaHT C BBIpAIlMBaHUEM OakTepwil B KUAKOW MUTAaTelIbHOH cpexe. Ipm BelpamuBaHmm OakTepuii Ha
KHJIKOHM NMUTATEIHLHOM cpeie HabroaeTCs MPUAOHHBIN, TUQQY3HBII NI TOBEPXHOCTHBIH (B BUJE IUNICHKH) POCT KYJIBTYDBI.
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5. IIpoBoxutcst HaOMOACHHE 32 POCTOM HOMYJISILUH, PE3yIbTaThl (PUKCUPYIOTCS BU3YallbHO 110 IJIOIIAAN 3apacTaHMs
cyOcTpaTa WM ¢ ITIOMOILBIO (POTOKOIOpUMETpA B CiTydae )KUAKOTO cyOcTpaTa.

Poct nepnoauyeckoii KyabTypbl OaKTepHid TTOAPA3AEISAIOT Ha HECKOJIBKO (ha3, WM MIEPUOIOB!

1. nar-ga3a;

2. (haza orapuhMUIECKOr0 POCTa;

3. (aza craroHapHOTO POCTa, MM MAKCUMAaJIbHOW KOHICHTPALUN

OaKTepwmii;

4. haza rubenm GaKTEpHi.

Ot a3l MOXHO H300pa3uTh rpaduvyeckdn B BHAE OTPE3KOB KPHUBOM pa3sMHOXKCHHA OaKTepuil, OTpakaromeit
3aBHCHMOCTBD JIOTapH(Ma YHCIIA KUBBIX KIETOK OT BPEMEHH UX KYJIbTHBHPOBAHUSL.

Jlar-gaza — mepuox Mexay MoceBoM OakTepuil M Ha4yaJloM pa3sMHOXKEHHs. [IpofomKuTeIbHOCTE J1ar-¢asbl B CpeHeM
4—5 4. bakTepuu IpH 3TOM YBEIMYHMBAIOTCS B pazMepax M FOTOBATCS K JICIECHHIO; HApacTaeT KOJMYECTBO HYKJIEHHOBBIX
KHUCJIOT, OeJIKa U IpyTuX KOMIOHEHTOB.

daza norapupmMuyeckoro (SKCIOHEHINAIBHOTO) POCTA SBISIETCS IEPHOJOM HMHTEHCHBHOTO JEJICHUSI OaKTepHid.
[TporomKUTENEHOCTD €€ 0K0JI0 5S— 6 4. [Ipn onTUManbHBIX YCIOBHSX pocTa OaKTEpUH MOTYT AeNUThCs Kaxabie 20—40 MuH.
Bo Bpems aroii (a3sl OakTepun HambOoyiee PaHUMBI, YTO OOBSICHIETCS BBICOKOH YYBCTBHTEIBHOCTHIO KOMIIOHEHTOB
MeTaboJI3Ma HHTEHCUBHO pacTyllel KJIETKH K HHI'MOUTOpaM cuHTe3a OeJika, HyKJIEMHOBBIX KHCIIOT U JIp.

3arem HacTymaeT (haza CTalMOHAPHOTO POCTA, MPHU KOTOPOH KOJMYECTBO KU3HECIIOCOOHBIX KIETOK oOcTaercs 0Oe3
WU3MEHEHHMH, COCTaBJIsAsl MaKCHMAJbHBIA ypoBeHb (M-KoHUeHTpamus). Ee NmponomKHTEenbHOCTh BEIpaXKaeTcsi B 4acax H
KoJIeOJIeTCs B 3aBUCUMOCTH OT BHIa OaKTepHid, HIX OCOOCHHOCTEH U KyJIbTHUBUPOBAHHS.

3aBepraeT mporecc pocta 6akrepuit paza rudemH, XxapakTepu3yIOIascs OTMHPAHIEM OaKTEPH B yCIOBHUAX UCTOIICHUS
WCTOYHHUKOB IUTATENBHON Cpeibl W HAKOIUICHWs B HeW NpPOAYKTOB Meraboim3ma Oaktepuil. [IpoJoipkuresbHOCTH ee
konebnercs oT 10 9 10 HECKOIBKUX Helelb. IHTEHCUBHOCTD POCTA M pa3MHOXKEHHUS OAKTEPHIl 3aBHCUT OT MHOTHX (paKTOPOB,
B TOM UYHCJI€ ONTHUMAaJbHOIO COCTaBa MHUTATEILHOMN Cpe€abl, OKHUCIUTCIbHO-BOCCTAHOBUTECIHLHOI'O MOTCHIHAA, pH,
TEMIIEPATYPHI U 1.

OLEeHOYHBIHN JIUCT K THUIIOBOMY 3a/1aHUIO:

Kpurepuu oneHuBaHus [Honnoe nnu YactuuHoe Hecootser
CYIIECTBEHHOE COOTBETCTBHE CTBHE
COOTBETCTBHE
OcHOBHBIE OaJITIBL:
DKCHEpUMEHT COOTBETCTBYET IOCTABJICHHBIM 3a1a9aM 5 4 2 0
DKCHEPUMEHT TO3BOJIUT MOJIYYHTD 3asIBJICHHBIA PE3yJIbTAT 5 4 2 0
OcCHOBHasi YacTh MPOCKTa XOPOILIO CTPYKTYPHPOBAHA, OTPa)KaeT 5 4 2 0
JIOTUKY NPOBEJIECHHOTO HCCIIEIOBAHMS
IIpoexT opueHTHPOBaH Ha IIKOJIBHBIH YPOBEHb W COOTBETCTBYET 5 4 2 0
3asBJICHHOMY BHJY Y4e€OHO! JIeSTENbHOCTH
Bce mpoBommmble pabOTBI  Oe30MacHBl TpPHU  COONIOICHHU 5 4 2 0
COOTBETCTBYIOIIMX IPaBHJI TEXHUKH 0€3011aCHOCTH
HUroro 25 20 10 0

IpoBepsiemast KOMITETEHIHUS (s OO BO):
OIIK-8 CniocobeH oCcyIIecTBIATh NEAArOTHIECKYIO JIEATENBHOCTh Ha OCHOBE CIIEI[UAIbHBIX HAYUYHBIX 3HAHUH.

IIpoBepsieMblit UHAUKATOP NOCTUKEHUS KOMIIETCHIUU:

OIIK-8.1. 3Haer: HCTOPUIO, TEOPUIO, 3aKOHOMEPHOCTH W MPUHIUIBI TOCTPOEHHS H  (QYHKIMOHUPOBAHUS
00pazoBaTeIbHOTO MpoLecca, Polb U MECTO 00pa30BaHUs B )KU3HH YeJIOBEKa U 00IeCTBa, COBPEMEHHOE COCTOSIHUE Hay4YHOH
o0JacTi, COOTBETCTBYIOLIEH MPENOAaBaeMOMY MPEIMETY; IPUKIIAJHOE 3HAYCHNE HAYKH; CIeN(UUSCKHE METObI HAYYHOTO
MO3HaHMS B 00BbEMeE, 00EeCIICUNBAIONIEM TIPETIOJaBaHie yIEOHbIX IPEIMETOB.

[IpoBepsieMbIii 00pa3oBaTeNbHBIN pe3yabTaT: 3HAET B 00beMe, 00eCIeYNBAIOIIEM TIPETolaBaHue OHOJIOTHH, TIPEIMET U
00BEKT MHUKPOOHONIOTHH, HCTOPUIO CTAHOBJIEGHUS HAyKH, LUTOJIOTHYECKHE, MOpQOIOrnieckue, (U3HOJIOTHIECKHE,
9KOJIOTUYECKHE 0COOCHHOCTH MUKPOOPTaHU3MOB U BUPYCOB, MX 3HaYEHHE B Onocdepe u Ui 4esIoBeKa. .

MeTtoandeckre MaTepHajsl, ONpeAeISIoINe MPOLEAYPY U KPUTEPHUHU OLCHUBAHUSA C(hOPMHUPOBAHHOCTH KOMITETEHIINH
NP IPOBEICHUU IPOMEXKYTOUHOM aTTECTALIUN

3adueT ¢ OLEHKO! MO AUCIUIUINHE «MHUKPOOHOIOTHS C OCHOBAMHU BHPYCOJIOTHH» BKIIIOYaeT B ce0s 2 gactu: 1). Teopust
MHUKPOOHOJIOTHH M BUPYCOJIOTHH 2).MPAKTHIECKUE IPUEMBI MUKPOOHOJIOTHH.

[TpoBepka 3HaHMI OCYIIECTBIAETCS C HCIIOJIB30BaHMEM CIHCKa MHCBMEHHBIX 3alaHuii. Ha ux ocHoBe cocraBisieTcs
HECKOJIBKO BApPUAHTOB TEM, KOTOPBIE PACIIEYaThIBAIOTCS 110 KOJMYECTBY CTY/ICHTOB.

Bo Bpewmst 3aueTa CTyI€HThI pacCa)XUBAIOTCS 32 apTy 10 oJHOMY. [loiry4aroT pacnedarky ¢ 3aJJaHieM M3 JIByX BOIIPOCOB
W JHUCTHI uIst 0TBeTOB. CTyJeHTaM 3arpeniaercs odmarsest Mexay co0oil. CTyneHT BpaBe BHIOpaTh 3aJjaHue, KOTOPOE OH
OyZeT BBIIOIHITE, 4TOOBI HAOpaTh Oasutel. Ha BEIOTHEHIE MUCHBMEHHBIX 3aJIJaHHI OTBOAUTCS 45 MUHYT.
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(DOHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

PaboThl cmaroTcst mpenogaBaTeao U MPOBEPSIOTCS UM 3a octaBiinecs 40 MUHYT 3a4eTa, a CTYICHTHI MPUCTYIAIOT K
BBHIMIOJIHCHUIO BTOPOTO 3aJaHUsl — TMPEICTABICHHUIO TOJAPOOHOTO IUIAaHA MPOBEICHHS IIKOJIBHOTO JKCICPUMEHTA IO
MUKpOOHOJIOTHH. TeMbl OMBITOB TaK € MPOMUCAHBI B 3aJaHUsIX. JTOT IyHKT 3a4eTa IOKa3bIBaCT YPOBEHb 3HAHUS
MHUKPOOHOJIOTHH, KaK IKCIICPUMECHTAILHOW HAYKH M BO3MOXKHOCTH €€ UCTIOJIb30BaHU B IIKOJIBHOM Kypce Ouosnoruu. OmbIThl
paboTHI ¢ BUPYCHBIMH YaCTUI[AMH HE PACCMATPHUBAIOTCS, MOCKOJIBKY MOCICIHHUE SIBISIOTCS BHYTPUKICTOUHBIMU Tapa3uTaMuU
Y UX BBIpAIlUBaHKE B 00Pa30BaTEILHOM YUPEKICHUH MMOJIBEPracT yYalluxcs OMacHOCTH. Ha BBITIOJHEHUE BTOPOTO 3a1aHUs
orBomutcs 40 muHyT. I10 HCTEUeHNH BpEMEHH CTYASHThI OOMEHHBaIOTCs pabotamu. [IpernogaBaTenb pa3gaet UM KIFOUHU C
KputepusiMu OleHKH. CTyIeHThI IPOBEPAT paboThl APYT APYra W BBHICTABISIOT COOTBETCTBYOIIME Oaisbl. BeicTaBieHHbIE
0aJuTEI COOOMIIAIOTCS IPEeToAaBaTeo. PaboThl BO3BpamaroTCs CTYACHTaM [UIS CAMOAHAIHN3a U CaMOCTOSITEIIEHON PaOOTHI Hall
omrbkamu. Toru onpeaenstoTes no cymMe 0aloB MOTyYeHHBIX 3a 3a4eT.

HTorosas olieHKa ONPeENeTCs UCXO/Is 13 00IIeii CyMMBbI 0aIIOB HAOPAaHHBIX 32 KyPC TUCIUILTHHBI

CooTHoIIIeHHE 0aLIOB U AKaJICMHUYCCKHUX OLICHOK:

O011ee KOIMYECTBO HAOPAHHBIX 0AJIIOB Akanemuyeckast OIICHKa
min max
56 70 Y 10BJICTBOPHUTETHHO
71 85 Xoporio
86 100 OTnraHO
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