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®DoH/I OLICHOYHBIX CpEACTB j1d NPOBEACHUA l'[pOMe)KyTO'-IHOﬁ aTTeCTaluu

[MosicuuTenbHas 3anucka

®oHp oneHOUHBIX cpeAcTB (manmee — @OC) I MPOMEKYTOUHON aTTeCTAMK O AUCHHUILTHHE «MUKpPOOHOIOTHS C
OCHOBaMH BUPYCOJIOTHH» pa3pabOTaH B COOTBETCTBUH C (peepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
BBICIIIETO0 00pa3oBaHUs — OakajaBpuaT TO HampasiieHHio moarotoBku 44.03.05 Ilemarormdeckoe obOpasoBaHue (C ABYMS
POoGMIIMHU TOATOTOBKH), YTBEP)KICHHOTO IIpHKa3oM MuHICTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot 22
¢erpamst 2018 1. Ne 125, ocHOBHOM podeccroHansHON 00pa3oBaTebHON TporpaMmMoii «buonorus» u «XuMus» ¢ yaeTom
TpeboBaHuii mpodeccruoHamsHOrO cTangapTa «llemaror (megarormyeckas IesTEILHOCTD B chepe JOMKOIHHOTO, HA9aIbHOTO
o01ero, OCHOBHOTO OOIIEro, cpegHero ooOmero oOpa3zoBaHust) (BOCHHTATEb, YYHUTENb)», YTBEP)KAECHHOTO HPUKA30M
MuHucTepCTBa Tpy/Aa U coluainbHOM 3ammThl Poccniickoit denepanyu ot 18 okrsi0pst 2013 r. Ne 544H. (3aperucTpupoBaH
MumnucrepcrBom toctuimu Poccuiickoit denepanun 6 nexadpst 2013 r., peructpaunonssiit No 30550), ¢ u3MeHEeHUsIMH,
BHECEHHBIMU NpUKa3zaMu MUHHCTEPCTBA TpyAa U conualbHOM 3amuTel Poccuiickoit ®@enepanuu ot 25 nexadps 2014 r. Ne
11151 (3apeructpupoBan MununcrepctBoM roctiunu Poccuiickoit ®enepanu 19 despans 2015 r., peructpaiiioHHbIid Ne
36091) u ot 5 aBrycta 2016 1. Ne 4221 (3apeructpupoBad MunHCcTepcTBOM focTuimu Poccutickoit @enepannu 23 aBrycra
2016 r., peructpanroHHbI Ne 43326).

Hens @OC aist mpoMexyTOUHON aTTECTALNK — YCTAHOBICHNE YPOBHS ¢(hOPMHPOBAHHOCTH YAaCTH KOMIIETCHIIUH

OIIK-8. Crioco6eH oCymeCcTBIATh MEAarOTMYECKYI0 IeSITeIPHOCTh HA OCHOBE CIICIIUATIFHBIX HAYIHBIX 3HAHH.

3amaun ®OC i MPOMEKYTOYHOH aTTeCTAllMl — KOHTPOJIb KAadecTBAa W YPOBHS JOCTIKCHHS OOpa3oBaTEIHHBIX
PE3yNBTaTOB MO GOPMUPYEMBIM B COOTBETCTBHH C y4eOHBIM IUIAHOM MHIUKATOPaMH KOMIIETCHIIUH:

OIIK-8.1. 3Haer: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH W TPHHLUIBLI IOCTPOCHUS W (YHKIHOHHPOBAHUS
00pa3zoBaTeNbHOrO Mpolecca, Pojb W MECTO O0pa3oBaHMs B JKM3HM 4YeJOBeKa M OOIECTBA, COBPEMEHHOE COCTOSHHE
Hay4HOW 00JIaCTH, COOTBETCTBYIOLIEH NpENoAaBacMOMy MPEAMETY; NPUKIAJAHOE 3HAUCHHE HAYKH; ClIeHU(pHUYECKUE METOIbI
HAYYHOT'O MO3HAHMS B 00beMe, 00CCIICUMBAIOIIEM PEIOaBaHie YICOHBIX IPESIMETOR.

Pesynbratel 0oOy4eHus:: 3HaeT B 00beMe, oOOecClEUMBAIONIEM NperoJaBaHue OHOJOTHH, MpeAMET U  OO0BEKT
MHUKPOOHOJIOTMH, HCTOPUIO CTaHOBJICHHS HAYKH, LIUTOJOrHYECKUe, Mopdonornyeckue, Gu3nonornueckuie, 3K0JIorndeckue
0COOCHHOCTH MUKPOOPTaHU3MOB 1 BHPYCOB, X 3HaUCHHE B Onocdepe u AJIsl 4eToBeKa.

TpeboBaHue K IPOLIETyPE OLICHKH:

[Momemenne: 0CO0BIX TpeboBaHMI HET/KOMITBIOTEPHBIN KJIacC/TIOMEIICHHUE c MIPOECKIIMOHHBIM
obopynoBanuem/madoparopust O00pymoBaHHe: MPOCKTOP, HOYTOYK/ HCTpYMEHTHI: HE MIPEayCMOTPEHBI.

Pacxonnsrie marepuansl: nucyast Oymara popmarta A4, KapTpHUIK.

JlocTyI K TOTOIHUTEIBHBIM CIIPABOYHBIM MaTepuaiaM: He IPeyCMOTpPEH.

Hopwmst Bpemenu: 90 MuH.

Komrmiekr OLICHOYHBIX CPCACTB JJId IPOBCACHUA HpOMe)KyTO‘IHOfI aTTCCTalun

IpoBepsieMast KOMOETEHIHS (y OIIOM BO):
OIIK-8 CnocoOeH OCyIECTBIATH EJArOrUUECKYIO ASSITeIbHOCTh Ha OCHOBE CHELUAIbHbIX HAYUHbIX 3HAHUH.

[TpoBepsieMblit HHANKATOP TOCTHXKEHUS] KOMITETCHIIHH:

OIIK-8.1. 3Haer: WCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH ¥ TPHHIOWIBI TIOCTPOCHUS H (PYHKIHOHHUPOBAHUS
00pazoBaTeIbHOTO MpoLecca, POJlb U MECTO 00pa30BaHus B HU3HHU YeJIOBEKa M OOIIECTBA, COBPEMEHHOE COCTOSIHUE HAayYHOU
001acTi, COOTBETCTBYIOIIEH MPEIoaBacMOMY MPEIMETY; IPUKIIAJHOE 3HAYCHNE HAYKH; CeU(UIecKue METO/Ibl HAyYHOTO
MO3HAHUS B 00beMe, 00eCTIeUNBAIOIIEM MPETNOoJaBaHUe YIEOHBIX TPEIMETOB.

IIpoBepsieMblii 00pa3oBaTeIbHBIN Pe3yibTaT: 3HACT B 00beMe, 00CCIICUNBAIOIIEM IPEIOJaBaHIe OUOIOTHH, IPEAMET U
00BEKT MHUKpPOOMOJIOTHH, HCTOPHIO CTAHOBJICHHS HAyKd, IUTOJOTHYECKHe, Mopdoornyeckue, (QGU3N0JIOTUIECKHE,
9KOJIOTHYECKUE OCOOCHHOCTH MUKPOOPTaHU3MOB M BUPYCOB, UX 3HAUYCHHE B OHOC(epe u I YeIoBeKa.

Tun (bopma) 3a1aHuS: MICEMEHHAS padoTa.
3anmanue 1. miceMeHHas paborta

[Tpumep THNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):
Ou3nonornyeckre Tpynnsl OakTepuii o THITY MTUTAHHUS.

O1eHOYHBIN JIMCT K TUITOBOMY 3aJaHHI0 (MOAEIBHBIA OTBET):

Tune! mutaana. MUKpPOOPraHW3MBI HYXKAAIOTCS B YIJIEBOJAE, a30Te, cepe, pocdope, KaIMM U APYrHX dJIeMeHTax. B
3aBHCHUMOCTH OT MCTOYHHKOB yIJIEpPOAa I NMUTAHHUA OaKTepUH AEIATCS HA ayTOTPO(BI, MCHOIB3YIOUINE JUIS ITOCTPOCHHS
CBOUX KJIETOK jauokcua yriepopa C02 m apyrne HEOpraHMYECKHE COEIUHEHHS, W TeTepoTpodbl, MUTAIOIIUECS 3a CYET
TOTOBBIX OPTaHMYECKUX COEIMHEHHH. AyTOTPOGHBIMU OaKTEPUSIMU SIBIISIOTCS HUTPUPHUIUPYIOIINE OaKTEPHH, HAXOIIIIHECS
B [I0YBE; CEpOOAKTEPUH, OOUTAIOIHE B BOJIE C CEPOBOIOPOJIOM; JKENIE300aKTEPUH, )KUBYIIHNE B BOJAE C 3aKHCHBIM JKEJIE30M, U
ap.

I'erepoTpodbl, yTHIM3HPYIOIINE OPraHMYECKHE OCTATKH OTMEPIIMX OPraHM3MOB B OKPY’KaloLleH cpejie, Ha3bIBAIOTCS
canpo¢uramu. ['erepoTpodsbl, BeI3bIBAIOIINE 3200JIEBaHUS y YEIOBEKA MM )KUBOTHBIX, OTHOCST K HMAaTOT€HHBIM U yCJIOBHO-
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®DoH/I OLICHOYHBIX CpEACTB j1d NPOBEACHUA l'[pOMe)KyTO'-IHOﬁ aTTeCTaluu

naroreHHbIM. Cpelyl MaTOreHHBIX MUKPOOPIaHM3MOB BCTPEYAIOTCS OOJIMraTHhIC M (DaKyJIbTaTHBHBIC Mapa3uTbl (OT rped.
parasitos — maxneGHuK). OOaMraTHbIE MMApasUThl CIIOCOOHBI CYIIECTBOBATH TOJABKO BHYTPH KJIETKH, HAIPUMED PHUKKETCHH,
BUPYCHI ¥ HEKOTOPBIE MPOCTEHIITHE.

B 3aBucumocTH OT OKHCIsIEMOro CyOcTparta, Ha3pIBAEMOTO JOHOPOM 3JIEKTPOHOB WM BOAOPOJA, MHUKPOOPTAHH3MEI
JIENST Ha JBE TpyHnbl. MUKpOOPTaHU3MBI, HCIOJIB3YIONINE B KAaUueCTBE JOHOPOB BOIOpPOJa HEOPTaHMYECKUE COSAMHEHUS,
Ha3bIBAIOT JTUTOTPOMHBIMH (OT Tped. lithos — kKaMeHb), a MEKPOOPTaHU3MBI, HCIIONB3YIOIINE B KA4eCTBE JOHOPOB BOIOPOIA
OpPTraHUYECKUE COCANHEHNUS, — OpraHoTpodamu.

VYuuThIBasi ICTOYHHUK DHEPIHHU, Cpean OakTepuil paznnyatoT potoTpodsl, T.e. poTocHHTE3NpYOLIHME (HaIIpUMep, CHHE-
3eJIeHbIe BOJIOPOCIIH, UCIIOJB3YIOIINE SHEPTHIO CBETA), U XeMOTPO(BI, HYKTAFOIHECs B XUMHYECKUX UCTOYHHUKAX YHEPTHH.

Mexanusmbl nuTaHust. IlocTymieHue pa3IMYHBIX BELIECTB B OaKTEpUAJIbHYIO KIETKY 3aBUCHT OT BEJIWYHMHBI M
pacTBOPUMOCTH HX MOJIEKYJ B JUNUAaX WiIM Boxe, pH cpenbl, KOHIEHTpAlMM BEILECTB, pa3IM4YHBIX (AKTOPOB
NPOHUIIAEMOCTH MeMOpaH M ap. Kierounas cTeHka TIpOIyCKaeT HEOONbIINE MOJIEKYJIbl M HOHBI, 3a/IepXKHUBas
MakpoMoJleKyasl Mmaccoir Oomee 600 J[. OCHOBHBIM peryIsiTOPOM TIOCTYIUICHHSI BEHIECTB B KIETKY SIBIISETCS
LUTOIUIa3MaTHIECKasi MeMOpaHa. Y CIOBHO MOXHO BBIACIHUTH YETHIPE MEXaHN3Ma IIPOHUKHOBEHHMS ITUTATEIBHBIX BEIIECTB B
OaKTepHaIbHYIO KIETKY: 3TO IpocTas nud¢y3us, odnerdaeHHas 1udQy3ns, akKTUBHBIA TPAHCIIOPT, TPAHCIOKAIIHS TPYIIIL.

HanbGonee mpocToii MEXaHU3M MOCTYIUICHHS BELIECTB B KJIETKY — mpocTtas au¢ysns, IpH KOTOPOHl IepeMenieHne
BEIIECTB IPOUCXOJUT BCIECICTBHE PA3HUIBI HX KOHIEHTPALUH 0 00€ CTOPOHBI IIUTOIUIa3MaTHIECKOil MeMOpaHbl. BemecTsa
MPOXOST Yepe3 INIUIHYIO YacTh IIUTOINIA3MAaTHIECKOl MeMOpaHb! (OpraHMYECKNE MOJIEKYIIbL, JIEKAPCTBEHHBIE ITPEMapaThl)
U pexe 10 3aloJHeHHBIM BOJIOW KaHajaM B IMTOIUIa3MaTnieckod memOpaHe. [laccuBHas muddysus ocymectisercs 6e3
3aTpaThl SHEPTHH.

OoOneruennas quddy3us OPOUCXOINT TAKKE B Pe3yabTaTe PA3HHUIBI KOHIICHTPAIMU BEUICCTB IO 00 CTOPOHBI
LUTOIUIa3MaTHYeCKOW MeMOpaHbl. OJHAaKO STOT TPOLECC OCYIIECTBIAETCS C IIOMOINBIO MOJIEKYJ-IEPEHOCYHKOB,
JIOKAIN3YIOUIMXCS B LUTOIUIa3MaTHYeckoi MemOpaHe u oOmaparommx crneuuduyHocthio. Kaxnaplii  nepeHocdHK
TPaHCIIOPTHPYET Yepe3 MeMOpaHy COOTBETCTBYIOIIEE BELIECTBO WM MEPENAET IPYroMy KOMIIOHEHTY [IUTOILIa3MaTHYeCKON
MeMOpaHbl — COOCTBEHHO INEPEHOCUMKY. benkamu-iepeHocunKkaMu MOTYT OBITh IIepMeas’bl, MECTO CHHTE3a KOTOPBIX —
UTOIUIa3MaTHIeckass MmeMmOpana. O6nerdyeHnas auddysns npoTekaeT 0e3 3aTpaThl SHEPIUH, BEIIECTBA MEPEMEINAIOTCA OT
Gosiee BBICOKOM KOHIICHTPAIMU K 00jiee HU3KOM.

AXTHBHBI TPaHCIOPT NPOUCXOAWT C IIOMOILIbIO I€pMea3 M HalpaBiIeH Ha MEPEeHOC BEUIECTB OT MEHbIICH
KOHLICHTPAIIMH B CTOPOHY OOJIbIIEH, T.€. KaK OBl IIPOTUB TEUCHMS, TIO3TOMY JAHHBIH MPOLECC CONMPOBOXIACTCS 3aTPaTon
Mmetabonmueckoii sneprun (AT®D), odpa3syroreiics B pe3yIbTaTe OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIHN B KJIETKE.

Ilepenoc (TpaHciOKanus) IPyNN CXOJEH C aKTHUBHBIM TPAHCIIOPTOM, OTIMYAsCh TEM, YTO NEpPEHOCHMAas MOJIEKyja
BUIOU3MEHSICTCS B IPOILIECCe MepeHoca, Hanpumep dochopunupyeTces.

BbIX0/1 BEIIECTB U3 KISTKH OCYIIECTRIACTCS 3a cueT AU y3uu U IPU YIACTHH TPAHCIIOPTHBIX CUCTEM.

OueHka OTBeTa BKJIIOYAET B ceOs MOJHOTY PACKPBITHS TEMBI BONpOCA: HaJWYMe HH(POPMAIMH HE3HAYUTEIHHO
NIPEBBIIAIONICH MaTepHan MIKOJIBHOTO y4eOHMKA OLeHHMBaeTcss B 5-15 OamioB, oTBET copepkamiuii JaHHBIE BY30BCKOTO
y4eOHHKa 1 MH(DOpMAITH, PEBEIIIAIOIIas ero, OlleHUBaeTcs B 15-25 6ammos.

3a,I[aHI/Ie 2: Oncatb MCETOANYCCKUEC TPUCMBI ITPOBEACHUA OIbITA C MUKPOOPIraHU3MaMHU.

[Tpumep THNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):
OmnBIT ¢ U3yYeHUEM POCTa MOMYJISIIUNA MUKPOOPTaHU3MOB.

O11eHOUYHBIH JIUCT K TUTIOBOMY 3a/IaHHIO:

MonenbHbIN OTBET:

Xonx paboTsI:

1. OmelT pexkoMeHAOBaH Ml BHEKIACCHOW pabOThl IIKONBHUKOB, HANpHMep B CO3JAaHHON Merarorom
9KCTIEPUMEHTAIILHOM TPYIIE «MHUKPOOHOJIOTY

2. BoiOupaercss KynbTypa MHKpPOOPraHM3MOB Oe3omlacHast Uil HCcleloBaHMA B MmKoie. Hampumep, KynibTypa
a30T(HUKCATOPOB OYBKI, BEIpalIeHHast B cpere Omon (cpena DmoOu — 31eKTUBHAS CHHTETHYECKasi cpelja He cozeprKamast
COCIMHEHUIT a30Ta U, CJIEe0BATENbHO, IPUTOIHAS IS )KU3HH TOJIBKO a30T(OUKCHPYIOIINM OaKTEpHsIM).

3. IIpousBoxautest mepeHoc GakTepuii Ha IUIOTHYIO NHTAaTENbHYIO cpeay. IIpu mepeceBe OakTepHanbHON KyIbTyphl B
IPoOUpPKyY ee OepyT B JIEBYIO PyKY, a IPaBOi, 00XBaTUB BaTHYIO NMpoOKy IV 1 V manbnamu, BEIHUMAIOT MPOOKY, IPOHOCS HAJ
IUTaMEHEM TOPEJKHU. YAep>KUBas IPYTMMH MalbllaMU TOH ke PyKU METII0, HaOupaloT €0 MMOCEBHOM MaTepHal, Iocie 4ero
3aKpBIBAIOT MPOOHMPKY MpoOKoH. 3aTreM B MPOOHMPKY CO CKOIIEHHBIM arapoM BHOCSIT METJIIO C TIOCEBHBIM MaTEpHaJiOM,
OmycKasi ee 10 KOHJICHCaTa B HIDKHEW YacTH CpeApl, M 3Ur3arooOpa3HbIM [IBMKEHHEM DACHpedessfoT MaTe pHal Io
CKOIIIEHHOH IMMOBEPXHOCTH arapa. BeIHYB meTiro, 00KHUraroT Kpait MpoOUPKH 1 3aKPHIBAIOT ee MpoOKkoii. [leTimo cTepunmn3yroT
B IJJAMEHH TOPEIKH W CTaBAT B INTaTHB. [IpoOMpPKM ¢ TMOceBaMH HAAT MHCHIBAIOT, YKasbIBas JaTy IOCEBa M XapakTep
MIOCEBHOr'0 MaTepuaia (HOMep UCcieJOBaHHs MM Ha3BaHUE KYJIBTYPHI).

IToceBbl «ra30HOM» MPOU3BOMAAT INMATENEM HA NUTATENbHBIA arap B uamke Iletpu. [lng 3Toro, MpHOTKpPHIB JIEBOM
PYKOH KpBIIIKY, ETJIEH WX NUINETKOW HAHOCAT MOCEBHOI MaTepHal Ha IOBEPXHOCTb MUTATEIbHOIO arapa. 3aTeM MpOBOJASAT
LIMaTeNlb 4yepe3 IIaMs TOPENIKH, OCTYXKAalT €ro O BHYTPEHHIOIO CTOPOHY KpBINIKM M PacTUpAlOT MaTepual IO BCeH
MOBEPXHOCTH cpeabl. [Tocne nHKyOay nocesa NOsBISIETCS PABHOMEPHBIH CIIIOIIHOM POCT OaKTepHi.
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4. CraBUTCSl BapuaHT C BBIPALMBAaHMEM OaKTepUi B JKMAKOHM muTaresbHO# cpene. Ilpu BblpammBaHuy OakTepuil Ha
JKUIKOW MUTATEILHOM cpejie HaOIto1aeTcsl MPUAOHHBIN, TU( (G Y3HBIA WM IOBEPXHOCTHBIHN (B BH/IE TUIEHKH) POCT KYJbTYPHI.

5. IlpoBoxutcst HaOMOAEHNE 32 POCTOM MOMYJNSAIHH, PE3yIbTaThl (PUKCUPYIOTCS BU3YaJIbHO IO IJIOIIAAN 3apacTaHHs
cybcTparta WM ¢ TIOMOIIbIO (POTOKOJIOPUMETPA B ClTydae KUJIKOTO CyOcTparta.

Poct neproamdaeckoii KyIbTypsl OakTepuii TIOAPA3AEIAIOT Ha HECKOIBKO (a3, HiIH MEPHUOJIOB:

1. nar-¢asa;

2. (haza morapu(HMHUIECKOTO POCTA;

3. (aza craroHapHOTO POCTa, MM MAKCUMAaJIbHOW KOHICHTPAUN

OakTepwuii;

4. da3za rubenn GakTepHid.

Ot (a3pl MOXHO H300pa3uTh rpaduyecku B BUAE OTPE3KOB KPHBOM pa3MHOXEHUsS OaKTepHid, OTpakarolle
3aBUCHMOCTB JIOTapu(Ma Yuciia )HUBBIX KJIETOK OT BPEMEHU UX KYJIbTHBUPOBAHUSL.

Jlar-¢haza — mepuo MeXIy MOCEBOM OaKTepHi M HAa4aJloM pa3sMHOXKEHUs. [IpomomknTensHOCTS ar-(ha3sl B CpeTHEM
4—5 4. bakTepuu IpH 3TOM YBEIMYHMBAIOTCA B pa3Mepax M TOTOBATCS K JICJICHHIO; HAPACTAEeT KOJNMYECTBO HYKJICHHOBBIX
KHCJIOT, OEJIKa U APYTUX KOMIIOHEHTOB.

®aza norapuMuIeckoro (IKCIIOHEHIHAIBFHOTO) POCTa SBISIETCS IEPHONOM HWHTECHCHBHOTO [EJICHHUS OaKTepHid.
[IpomomxuTenbHOCTE €e 0KoJI0 5— 6 4. Ilpu onTHMaNbHBIX yCIOBHAX pocTa OAKTEPHH MOTYT IenuThcs Kaxmasie 20—40
MuH. Bo Bpems atoit (aser Oaktepun Hanboiee paHUMBI, YTO OOBSCHIETCS BBICOKOM YyBCTBHUTEIBHOCTHIO KOMIIOHEHTOB
MeTaboJI3Ma HHTEHCUBHO pacTyllel KJIETKH K HHI'HOUTOpaM cuHTe3a Oelika, HyKJIEMHOBBIX KHCIIOT U JIp.

3arem HacTynaeT ()aza CTalMOHApHOTO POCTa, MPU KOTOPOH KOJMYECTBO >KU3HECIOCOOHBIX KJIETOK ocTaercs 0e3
HN3MEHEHUH, COCTaBIIsAA MaKCHUMaJbHBIN ypoBeHb (M-koHueHTpaiws). Ee NmpoaomKuTensHOCTh BBIpaXKaeTcs B yacax M
KoJieOIeTcs B 3aBUCUMOCTH OT BUIa OaKTEpHi, UX OCOOEHHOCTEH U KYJIbTUBUPOBAHHSI.

3aBepiiacT Iporecc pocrta Oakrepuil (aza rubed, XapaKTePU3YIOIAsACSd OTMHpPAHHEM OaKTepuil B YCIOBHSIX
UCTOIICHUS HCTOYHHUKOB MHUTATSIILHOW Cpeabl M  HAKOIUICHHs B HEH TMPOMYyKTOB MeTaboiu3Ma OaKTepuid.
IMponomwkurensHOCTD ee konebsercs oT 10 4 10 HECKONBKUX HEAeNb. MIHTEHCHBHOCTh POCTa M Pa3MHOXKEHHS OakTepHi
3aBUCHT OT MHOTHX (DaKTOpOB, B TOM 4YHCJIE€ ONTUMAJIBHOIO COCTaBa IHTATENBHOM Cpenpl, OKHCIMTEIHHO-
BOCCTaHOBHTEIBHOTO TIOTEHIMANA, pH, TemmepaTypsl u ap.

OLECHOYHBIH JIUCT K THUIIOBOMY 3a/1aHUIO:

Kpurepuu oneHuBaHus ITonnoe umu YactuyHoe Hecootser
CYIIECTBEHHOE COOTBETCTBHE CTBHE
COOTBETCTBUE
OCHOBHBIE OB
DKCIEPUMEHT COOTBETCTBYET MOCTABICHHBIM 3a]jauaM 5 4 2 0
OKCIIepUMEHT MTO3BOJIUT NOJIYYIHUTH 3asBICHHBIN pe3yIbTarT 5 4 2 0
OCHOBHAsi 4acTh MPOCKTa XOPOIIO CTPYKTYPHPOBaHA, OTpa)kaeT 5 4 2 0
JIOTHKY MPOBEJICHHOTO HCCIIEIOBAHUSI
[TpoekT OpHEHTHPOBAH Ha ILIKOJIBHBIH YpPOBEHb M COOTBETCTBYET 5 4 2 0
3as1BJICHHOMY BHJY Y4eOHOM JIesITeIbHOCTH
Bce mpoBommmble pabOTHl  Oe30mMacHBl TPH  COONIOJCHUU 5 4 2 0
COOTBETCTBYIOIINX NPaBHJI TEXHUKH 0€30MaCHOCTH
HUroro 25 20 10 0

[poBepsiemast KoMIeTeHUUS (us OO BO):
OIIK-8 Crioco6eH oCyIIeCTBIATh TeAaroTHUeCKyI0 IESITENbHOCTh Ha OCHOBE CIICIIMAIBHBIX HAYYHBIX 3HAHUH.

[IpoBepsieMbIif THIUKATOP JOCTIDKEHHS KOMITCTCHIIHU:

OIIK-8.1. 3Haer: HCTOpPHIO, TEOPHIO, 3aKOHOMEPHOCTH ¥ TPHHLUUIBI TIOCTPOCHUS M (YHKIHOHHPOBAHUS
00pazoBaTeNBLHOTO TpoIlecca, POIb U MECTO 00pa30BaHUs B )KM3HH U€IOBEKa U 00IECTBA, COBPEMEHHOE COCTOSIHUE HAYYHOU
00J1aCcTH, COOTBETCTBYIOIEH MPENoaBaeMOMy IPEAMETY; MPHUKIIATHOC 3HAUYCHUE HAYKH, CIICIIU(DUUSCKHE METO/ bl HAYIHOTO
MO3HAHUS B 00beMe, 00eCTIeUNBAIOIIEM MPETOJaBaHUe YISOHBIX TPEIMETOB.

IIpoBepsiemblii 00pa3oBaTeNbHBINA PE3yNbTaT: 3HACT B 00beMe, 00eCTeUnBAOIIEM MPETNOoJaBaHue OMOJIOTHH, PEAMET U
00BEKT MHUKPOOMOJIOTHH, HCTOPHIO CTAHOBJICHHS HAyKH, IUTOJOTHYECKHe, Mopdosorndeckue, (Q(U3N0JIOTHIECKHE,
9KOJIOTHYECKUE OCOOCHHOCTH MHUKPOOPTAaHU3MOB M BUPYCOB, X 3HaYCHHE B OHMOC(epe U LIS YeIOBeKa. .

MCTO,HI/I‘ICCKI/IC MarepuaJibl, OIIPEACIIAIOINE TPOUCAYPY U KPUTEPUN OLICHHUBAHU L C(l)OpMI/IpOBaHHOCTI/I KOMHCTGHHI/Iﬁ
Ipu IPpOBEACHNU HpOMC)KyTO‘IHOfI aTTeCTaluu:

3adueT ¢ OLEHKOW MO AUCIUILIHHE «MHUKPOOHUOIIOTHS C OCHOBAMHU BHPYCOJIOTHIY» BKIIIOYAeT B ce0s 2 gactu: 1). Teopust
MHUKPOOHOJIOTHH M BUPYCOJIOTHH 2).MPAKTHIECKHUE TPUEMBI MUKPOOHOIOTHH.

IIpoBepka 3HaHMI OCYIIECTBIISIETCS C MCIOJIb30BAHMEM CIIMCKa NMMCbMEHHBIX 3ajaHuid. Ha ux ocHOBe cocTaBisieTcs
HECKOJIBKO BapUAHTOB T€M, KOTOPBIE paCcIIeuaThIBAIOTCS MO0 KOJIMYECTBY CTY/IEHTOB.
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DoH/I OLICHOYHBIX CpEACTB I NIPOBEACHUA HpOMe}KyTO'-{HOﬁ aTTeCcTalu

Bo Bpems 3adera CTYICHTHI PAaCCaXKMBAIOTCS 3a MapTy Mo ofgHoMy. [loiy4aroT pacmedaTKy ¢ 3aJaHHeM H3 JABYX
BOIIPOCOB U JIUCTHI JJIs1 OTBeTOB. CTyJIeHTaM 3alperaeTcsi o0maThesi Mexay coboi. CTyIeHT BIpaBe BHIOpaTh 3aJlaHuE,
KOTOpPOE OH OYAET BBINOJIHATH, 4TOOBI HAOpaTh OayTbl. Ha BBITOIHEHNE TUCHMEHHBIX 3aIaHui OTBOAUTCS 45 MHUHYT.

PaboThl caaroTCs MpenoAaBaTeNo U MPOBEPSIIOTCS UM 3a ocTaBiinecs: 40 MUHYT 3adera, a CTYICHTBI NPUCTYMAIOT K
BBIMIOJTHEHHIO BTOPOrO 3aJaHUsl — IMPEICTABICHHIO IMOJAPOOHOr0 IUIAHA MPOBEICHHS IIKOJIBHOTO SKCIHEPHUMEHTa 10
MUKpOOHONOriy. TeMbl OMBITOB Tak K€ MPOMHCAHbI B 33/IaHHUAX. DTOT MYHKT 3aYeTa IMOKA3bIBAET YPOBEHb 3HAHHS
MHUKpPOOHOJIOTHH, KaK SKCIEPUMEHTANLHON HAyKH M BO3MOXKHOCTU €€ HCIIOJb30BaHUS B IIKOJIBHOM Kypce OHOJIOTHH.
OnbITEl PabOTHl ¢ BUPYCHBIMH YaCTHIIAMU HE PAacCMATPUBAIOTCS, MOCKOJBKY TOCICIHHUE SBISIOTCS BHYTPHKICTOYHBIMH
mapasuTaMi W WX BhIPAIlMBAaHHE B 0Opa30BaTEIILHOM YUYPEKICHUH IMOJBEPracT ydalluxcs OomacHOCTH. Ha BBIOIHEHHE
BTOpOrOo 3amanus oTBoguTcs 40 MuHyT. [lo HCTeUeHMM BpEMEHH CTYJICHTHI OOMEHHUBAIOTCS paboramu. IIpenojaBareib
pa3zaerT UM KIIOYU C KpUTepUsMHU OIeHKH. CTYICHTBHI MPOBEPAT pabOTHI APYT IPyra M BHICTABJISIOT COOTBETCTBYIOIIHE
0amtel. BeicTaBieHHBbIE Oalibl COOOMIAIOTCSA TpernoiaBareo. PaboThl BO3BpAIIAIOTCA CTYACHTAM Ui CaMOaHajih3a W
CaMOCTOSTENbHOM paboThI Hajl omMOKaMu. VITOTH OnpenensoTes o cyMMe 0ajioB MOJMYyYSHHBIX 3a 3a4eT.

HTorosas olieHKa ONPEIENsAeTCs HCX0/s 13 001eii CyMMbl 0alIOB HAOpPaHHBIX 32 KYPC JUCIUILTHHBI

CooTHOIIEHHE 0AJIIIOB M aKaJIEMUYECKHUX OLIEHOK:

O0b1ee KommdecTBO HaOpaHHBIX OaIIOB AxageMuueckas OleHKa
min max
56 70 Y 10BIIETBOPHUTEILHO
71 85 Xoporo
86 100 OTIn4yHO
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