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Hanpasnenue noarotosku 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABeMs Npo(UISMHU TOJTOTOBKHM),
HAaIPaBJICHHOCTH (Tpoduib) «buonorus» u « XuMus»
P’d()()‘[‘d}l []pO['p'd\[\['d JUCIHUITIIUHBI «M ]’H\'DO(’)HOJ[()['[/]}] C OHOBaMH BHP_\’C()J[()I'HH))
IIporpammy cocraBuii(u):
IIIumosa Tatesana KoncranTuHoBHa

[Mpu HanmuuK 00YYAIOIIMXCS M3 YHCIA JIUI C OTPAaHWNIEHHBIMU BO3MOXKHOCTAMHE 3JJ0POBbS, KOTOPEIM HEOOX0ANM 0COOBII MOPSITOK
OCBOCHHMS AUCUMILIMHBI (MOYJIS1), O UX JKEIaHUIO pa3padaThiBaeTCs afalTHPOBaHHAS K OTPaHUYEHHAM HX 310pOBbs paboyast
porpamMMa JUCLHIUINHBI (MO JIsT).

Pabouas mporpaMma AUCIHIUTIHEL

Muxpo0H1oJ10orust ¢ 0CHOBAMU BHPYCOI0THH

paspaborana B coorBeTcTBUU ¢ ®I'OC BO:

DesepanbHBI FOCYAapPCTBEHHBIH 00pa30BaTebHbIA CTAHIAPT BHICIIETO 00pa30BaHUs [0 HaMpaBlIeHHIO moArotoBku 44.03.05
Ienarornyeckoe oOpazoBaHue (¢ AByMs Mpo(UISIMHU MOATOTOBKH) (YpOoBeHb OakanaBpuata) (nprka3 MuHoOpHayku Poccun ot
22.02.2018 r. Ne 125)

COCTaBJICHA HA OCHOBAaHUU y‘IC6HOFO IJ1aHa:

Hanpagnenue noarorosku: 44.03.05 INemarorudeckoe o6pazoBanue (C 1ByMs IPOQUISIMUA TOATOTOBKH)
Hanpagsnennocts (mpoduib) «bronorus» u « XuMus»

yrBepxkaeHHoro Yuéueim coBeToM CI'CITY ot 31.08.2018 mpoTtoxom Ne 1.

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

BHOJIOFHH, 9KOJIOTUM U METOAUKH 06y‘-leHPlﬂ

IIpoTokou ot 28.08.2018 r. Ne 1

[lepeyTBepkaeHa Ha ocHOBaHHH pemreHus YueHoro cosera CI'CITY
IpoTokoun 3acenanust Yuenoro cosera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadenpoii CemeHOB A.A.

Hauaneauk YOIT

\'\
; A

H.A. lomanuna
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Hanpasnenune noarorosku 44.03.05 Ilenarorunueckoe odpazoBanue (¢ 1Bemst MpoQUISIMU MTOATOTOBKH),
HAIPaBJICHHOCTD (Mpo¢huis) «bromorusn 1 «Xumus»
PaGouas nporpamMma JMCHMIUIMHBL « MUKPOOUOIOTHsL C OHOBAMH BUPYCOJIOTHU

1. LIEJIM M 3AJIAYM OCBOEHMSI JUCLUIIIMHBI (MOIY.I5)

Henr wu3ydyeHusi AMCHMINIMHBI: (OPMHPOBAHME TOITOTOBICHHOCTH OOYYalOIMUXCA K HCIONB30BAaHWIO B Y4eOHOH W
npo(heCCHOHANEHOH AeATEIHOCTH HAyYHO-TEOPETHIECKHUX M IIPAKTHICCKUX JOCTIDKCHUH MUKPOOUOJIOTHH ¥ BUPYCOJIOTHH.

3agaun u3ydyeHMsi JUCUMILIMHBI: Y9acTBOBATh B IIPOBEICHHN TaOOPATOPHBIX MCCIIEIOBAHUH, HCTIONB3Ysl OHOIOTHYECKHIE 3HAHUS,
OCYIIECTBILATh Y4eOHO-UCCIIEIOBATENILCKYI0 PabOTy MO MHKPOOHMOJIOTHH M BUPYCOJIOTHY, U3JIaraTh M KPUTHYCCKH aHAIM3HPOBATH
6a30By10 HHPOPMALIMIO TI0 MUKPOOHOJIOTHH U BUPYCOJIOTHH

O6J1acTh npodeccHoHaIbHOM JesiTebHOCTH: 01 O6pa3oBaHue U HayKa

2. MECTO JUCHUILJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxon (pazgen) OIL: |B1 .0.07

2.1|Tpe601;amm K IIPeBAPUTEILHOI 0Ar0TOBKE 00y4YaloIerocs:

ConeprkaHre JUCHUIUTAHBI 0a3upyeTcsl Ha MaTepuane:

«boranukay, «30010rus», «I MICTOIOTU».

2.2| IucuMIuIMHbI (MOYJIM) H MPAKTHKH, IJIsl KOTOPBIX OCBOEHNE TaHHOI JHCHHUILUIMHBI (MOTYJIs1) HEOOX0IUMO KAK
npeamecTByonee:

((BBC)ICHI/Ie B 6I/IOT€XHOHOFI/II/I», «DKOJIOTHS»

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUIIJIMHBI
(MOJY.JIsS)

OIIK-8 Cnioco6eH ocylecTBIATH MeAArOrHYecKyIo 1esiTeIbHOCTh HA 0CHOBE CIeNUATbHBIX HAYYHbIX 3HAHUM

OIIK-8.1 3naeT: ucTopuio, TEOPHI0, 3aKOHOMEPHOCTH H MPUHUMMIBI MOCTPOEHHS U (PYHKIHOHUPOBAHUS 00pPa30BaTEIbHOIO
npoiecca, poJib 1 MeCTO 00pa30BaHHsA B )KM3HH YeJOBEKA H 001eCTBAa, COBPEMEHHOE COCTOsIHME HAYYHOH 00/1acTH,
COOTBETCTBYIOLIEI MpenogaBaeMoMy MpeaMeTy; MPUKJIATHOE 3HAUYEeHHEe HAYKH; clelipuIecKre MeTOAbI HAYYHOT0 MO3HAHUS
B 00beMe, 00ecneunBaOIEM NPeNnoJaBaHue YYeOHBIX MPeIMeTOB

3HaeT B 00beMe, 00eCIIeUHBAOIIEM MTPEToJaBaHue OUOJIOTHH, TPEIMET U OOBEKT MUKPOOUOJIOTHH, HCTOPHIO CTAHOBIICHHS HAYKH,
LUTONIOTHYeCcKUe, MOP(oIOTHIecKre, (PH3HOIOTHIECKUE, SKOJIOTHICCKHE 0COOEHHOCTH MUKPOOPTaHU3MOB U BUPYCOB, HX 3HAYCHHE
B Ouocdepe u Juist yemoBeka

4. CTPYKTYPA U COJAEP KAHUE TUCITUIIJIMHBI (MOAYJI5)

Kon HanmeHoBaHue pa3/ie10B H TeM /BU] 3aHATUS/ Cemectp| Hacos | MHTepakT.
3aHATHSA

Paznen 1. MukpoOuoa0orusi ¢ 0CHOBaMH BUPYCOJIOTHHU

11 MukpoOHOJIOTHS, KaK HayKa - OIpe/eseHue, 00BEKT, METO/Ibl. 3HAUCHHE 6 2 0
MHKPOOPTaHU3MOB B MPUPOJIE U i YenaoBeka. Mcropus mukpoouosiorun. /JIex/

1.2 ITpuemsbl paboThI ¢ GaKTEPUATBHBIMU KYJIBTYPaMH, a TAKXKE C MEYbIO U1 CTCPHUIH3AIINH. 6 2 0
Knaccuduxaiwms nuratensHelx cpen. /J1ad/

13 W3y4yenne MUKpOOPraHU3MOB, OOUTAIONINX Ha Pa3IMYHbIX MUTATEIbHBIX CPeax. 6 4 2
OcBoeHHE IIPHEMOB MUKPOCKONHpOBaHus Gakrepuii. /J1a6/

1.4 IMpoxapuoTuuecKuii OpraHu3M — BOSHUKHOBEHHE, CTPOEHHE KIIETKU. XapaKTepUCTUKA 6 8 0

BHEKJIETOUHBIX CTPYKTYp. KietouHast crenka. MexaHu3M U THIBI BHXKESHHUS IPOKAPHOT.
Mopdonorust 6akrepuii /Cp/

1.5 CucremMaTika MUKpOOprausmos. /Cp/ 6 8 0
1.6 Pa3BuTHE U pa3MHOXEHHE MUKPOOpraHu3moB. /Cp/ 6 6 0
1.7 DKOJIOTHSI MUKPOOPTaHU3MOB. 3HAUCHHE BHEITHUX (PAKTOPOB cpe/ibl (KUCIOpOo/a, 6 10 0

TeMIepaTypsbl, BIXHOCTH, pH cpeibl) Ha KH3HEAEATETBHOCTD «IKCTPEMATBHBIX» U
«HOpMaJILHBIX)» rpyr /Cp/

1.8 ®u3HoIorHs GaKTEPHATBHOM KISTKH — SK30TPO(HBIN THIT TUTAHHS, 0COOEHHOCTH 6 12 0
OnocuHTe3a 0eNKOBBIX MOJIEKyJ. OCHOBHBIE cIIOCOObI oTyueHus: C — aBTOTPO(BI U
rereporpodsr. OCHOBHBIE CIIOCOOBI MOy UYeHUsI YHEprun. POTOTPOMBI - HEKOTOPHIE
0CcOOCHHOCTH OaKTepruanbHOro (OTOCHHTE3a. XeMOTPOQBI - pa3Inuusl IPOLECCOB U
XapaKTEePUCTHKA MUKPOOPTaHU3MOB, OCYIIECTBIIIONINAX IIPOLECCH XEMOCHHTE3a,
JbIxanus u opoxenus /Cp/

1.9 Knaccuduxkarys, Gu3HOIOTHISCKHE U OMOXUMHYCCKHE 0COOCHHOCTH HEKJICTOUHBIX 6 8 0
¢dopm sxuzau /Cp/

1.10 |BaxrepuanbHble U BUpYCHbIE 3a001eBanus. CaHUTapHbIE U TMTHEHHYecKue HopMbl. /Cp/ 6 8 0
/3a4eT ¢ OLEeHKOMH/ 6 4 0

5. OneHo4YHbIC M METOAUYECKHE MAaTePUAJIbI 10 THCHHUILINHE (MOAYJII0)

5.1. Copnep:xanue ayIuTOPHOIi padoThl MO AMCHHUILIMHE (MOIYJ/II0)

6 cemecTp, 1 Jexnuus, 3 NpaKTHYECKUX 3aHATHUS
Pa3znen 1. Mukpoouoaorusi ¢ 0CHOBaMH BHPYCOJIOTHH
Jlextus Nel (2 gaca)
MuxpoOuosorus, Kak Hayka - onpeeseHne, 0ObeKT, MeTo/1bl. 3HaUeHUEe MUKPOOPTaHU3MOB B IIPUPOJIE U JIs YenoBeka. Mcropus
MHKPOOHOIOTHH.
OtkpbiTue Muxkpomupa A. BaH JleBynrykom. PaGotst Jl.Ilacrepa, P.Koxa, 1.1.MeunukoBa, H.®d.I'amanes, C.H.Bunorpanckoro,
M.beiiepunka, A.dnemunra, [1.9pauxa u ap. Otkpeitue Bupycos J[.M.MBaHoBckuM. Pa3BuTne GMOXMMHYECKOTO HAIpaBJICHUS B
mukpoouosornn  A.Kimorisepom, K.Ban Hunem. PabGotel oreuyectBeHHbIX MukpoOuosoros: H.B.Iluknuuckoi, I'.A.HaxcoHa,
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HAaIPaBJICHHOCTH (Tpoduib) «buonorus» u « XuMus»
PaGouas nporpamMma JMCHMIUIMHBL « MUKPOOUOIIOTHsL C OHOBAMH BUPYCOJIOTHM

H.A Kpacunbuukosa, E.JI.I1lanomnnkosa, E.H.Konapareesa u ap. Passurue Mmukpooduonoruu B XX CTONETHH.
[lepcnexTuBsl pazButus Mukpobuosoruu B XXI croneruu. Penienune rinodanbHeIX npobieM Mo cTabuiIn3anuy 0akTeprusiMu ra30Boro
coctaBa arMocdepbl 3eMiIM, OXpaHa OKpYXKAIoIiell cpelbl, HEMOCPEACTBEHHOE YdYacTHe B DEIICHHH NPOAOBOJILCTBEHHBIX,
MEAUIUHCKUX U SHEPreTHYeCKUX MpoOiIeM YenoBeuecTBa.
JlabopatopHoe 3anstue Nel (2 yaca)
[Tpuemsl paboTHI ¢ 6aKTepUAILHBIMU KYJIBTYpaMH, a TAK)KE C IeYblo Ay cTepunn3anun. Kinaccudukanys nuraTeaIbHbIX Cpel.
1. ITocTaBUTH OMBIT MO OCAXKAECHUIO MUKPOOPTaHU3MOB BO3yXa
2. ITocTaBUTh KyIbTYPY MacCJISTHOKHUCIBIX OaKTepuil Ha )KUIAKOH €CTECTBEHHOH JIEKTUBHOM NMUTATEIBHOM cpelie
3. TloctaBuTh KyJIbTYpy CBOOOJHOKHUBYIIMX a3pPOOHBIX a30T(UKCATOPOB HA KHUJKOW CHHTETHYCCKOW 3JICKTUBHOW IMUTATEIBHOM
cpene
4. TTocTaBUTh KyJbTYpPY LEILTFOI030pa3pyLIAIOIINX OaKTepHit
5. [TocTaBuUTh KYJIBTYpYy NEKTHHOPA3PYIIAKOIINX OakTepuid
6. [TocTaBUTh KyJIbTypY THHJIOCTHBIX (AMMOHU(DHUIUPYIOMINX) OaKTepHii
JlabopatopHoe 3aHsTue Ne2-3 (4 yaca)
WzyueHre MUKpOOPraHU3MOB, OOUTAIOUIMX HA Pa3IMYHBIX NUTATENIbHBIX cpefax. OCBOeHHE IPUEMOB MUKPOCKOIIMPOBAHHS
Oaktepuit
1. Vzydenune KynbTyp MHKpOOpraHum3MoB. [lojcueT MHKpOOPraHM3MOB B BO3[yXe HCCIEAYEMBIX IMOMEIIEHUN. AHaIU3 KOJOHHM
MHUKPOOPTaHU3MOB.
2. TTocTaBUTh KyJIbTypY CEHHOM MATOYKH  HA KHUIKON €CTECTBEHHOMN JJIEKTHBHOMN MUTATEIBHOU cpefie
3. IlocTaBUTh KyJIBTYPY MHKPOOPTaHU3MOB ITOUBEI HA «TOJIOTHOM arapey.
Ha npumepe mramMMa MUKpOOPraHU3MOB BO3/lyXa BBIPOCILIETO Ha IJIOTHOW Cpezie MPOBECTU OKPACKY, MUKPOCKOIIMPOBAHUE U aHAIIU3
CIIEAYIOMUX MIPenapaToB:
1. Ilpenapat «pa3naBlieHHAas Karuish
2 Ilpenapar «BucsYas KaTuisD»
3.0OuKCHPOBaHHBIH Ma30K
4.CrnienmanbHbIe BUIBI OKPACKH:
4.1. Okpacka KJI€TOYHOH CTEHKH M0 TPaMMy
4.2. Oxpacka Karcys1 Ha IPMKI3HEHHOM TIpernapare
4.3. Oxpacka crop no IuiIo

5.2. Conep:xanne caMoOCTOATEIbLHON PaGoThI MO AUCHUILINHE (MOAYJIIO)

Conep:xaHue 00s13aTeIbHOI CAMOCTOSATEILHOM PadOTHI MO TUCHUILINHE

IponykTsl

Ne n/m TeMbl TUCHHILIHHBI Copep:xaHue caMOCTOSATe/ILHOI PadoThI
JAesATeJbHOCTH

1 Ocobennoctn [IpokapuoTnyeckuii OpraHu3M — BO3HHKHOBEHHE, CTpPOCHHE | 3HAHWS MO IUCIUTLINHE
0akTepHanbHON KIETKH | KIETKH. XapaKTepHCTHKAa BHEKIETOUHBIX CTPYKTyp. Kierounas
CTeHKa. MeXaHU3M U THIIBI JBHKEHUS IPOKaproT. Mopdomorus
GakTepuit

CrpoeHue OakTepHUallbHON Ki1eTKH. PocT 1 pasMHOXkeHHe
6axrepuii. OCOOEHHOCTH CTPOEHUS KJIETOK DYKapHOT.
Mopdonorus u cTpyKTypa MpoKapHoT, CIIOCOOBI UX
penponyKLMH.

Mopdonorus Mukpo6oB. OCHOBHBIE TPU3HAKA
MIPOKAPUOTUYECKON KIETKU. YIBTPACTPYKTYPa U XUMUYECKUI
cocras Oakrepuil. CTpoeHne 060109k OakTepuil. Pasmidus B
CTPOCHUH I'PaMIIOJIOKUTEJIBHBIX U IPaMOTPULIATCIIbHBIX
6axrepuii. XUMUYECKHI COCTaB, CTPOCHUE U POJIb KAIICYJIbl U
cropsl. I[Iporomnactsl, cdepomnactel, L-popmbl Gaxrepuii u
MHKOILJIA3MBL

2 Cucrematuka OOmue cBeJeHUs 0 CUCTEMaTHKEe U HOMEHKJIAType MPOKApUOT. | 3HAHUS IO AUCLUIIIMHE
MHUKPOOPTaHU3MOB [MpuHIUIED (beHoTUIHIeCKOn u (bunoreHeTHYECKOM
cucremMatukd. OCHOBHBIE TAaKCOHOMHYECKHE TPYMIbI OaKTEpH.
IMonsTnst BHA, IOTaMM, KyJIbTypa, KIOH, IIOIYJISLHS.
CoBpeMeHHBIE NPUEMBI CHUCTEMAaTHKH — PECTPUKIHOHHBIN
ananu3, tunpoBanue JJHK u 16Spubocomansroii PHK.

3 PasButne n | Knerounstii nuxn 6axrepuii. Jenenue. ITokosmuecs: Gpopmbl 3HaHus 110 JUCLUIINHE
pa3MHOXKEHHE Gaxrepuil. Dtansl 00pa3zoBaHus 3HA0CHOp. PocT Gakrepuii B
MHUKPOOPTraHU3MOB MEPUOJUUECKOM KyJIbTYpe U HENPEPBIBHOM KynbType. IIpoTouHoe
KyJIbTUBHPOBAHUE.

4 Okonorus 3HavyeHHe BHEIIHUX (haKTOPOB Cpeasl (KUCIOPOaa, TEMIIEPATypHl, | 3HAHUS 10 JUCIUIIINHE
MHKPOOPTaHU3MOB BIIQ)KHOCTH, pH cpenbl) Ha KHU3HENICSATEIbHOCTD
«3KCTPEMAIILHBIX» U «HOPMAJIbHBIX) TPYIII

3aBUCHMOCTE MHKPOOPTaHU3MOB OT BOAHOTO pEXUMa MU
KUCJIOTHOCTH CpeJbl, TEMIEpaTyphl, AABICHUS, XUMHUYECKHX
BellecTB, paguanuu. OTHOIICHHE  MHUKPOOPTaHM3MOB K
KHCIOpoxy. Pasnmmume peaknum Ha BHENIHWE BO3ICHCTBHS
BEreTaTHBHBIX KJIETOK W 3HAOCHOp Oakrepwuii. [IpenoTBpaieHue
pa3sBUTHA MHKPOOPTaHM3MOB C  IOMOINBIO  (DH3HYECKHX,
XUMHYECKUX M Ouojormueckux  (axTopoB B OBITY,
IPOMBIIIIEHHOCTH, CEIbCKOM X03sICTBE.
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HAaIPaBJICHHOCTH (Tpoduib) «buonorus» u « XuMus»
Pabouas nporpamMmMa JMCHMILIMHBL K MUKPOOUOJIOTHsI C OHOBAMH BUPYCOJIOTHM

[Momynsrmuyu MUKpOOPraHU3MOB

5 Knaccupukanus Ouznosnorus 6akTepuaIbHON KIETKU — 3K30TPOdHbIH TUI 3HaHUSA 0 AUCLUILIMHE
MHUKPOOPTaHU3MOB I10 MUTaHUs, 0COOCHHOCTH OMOCHHTE3a OEITKOBBIX MOJICKYJL
TUILY TUTaHHS OcHoBHbIe cr10co0bI nonyueHust C — aBTOTPOGBI U TETEPOTPOPBLI.

OcHOBHbIE CcITOCOOBI MOTy4eHUs 3Heprun. PoToTpodsr -
HEKOTOPBIE OCOOCHHOCTH OaKTepHAIBLHOTO (POTOCHHTE3A.
XeMOTpOoGhBI - pa3Inyus IPOLIECCOB M XapaKTEPUCTUKA
MHKPOOPTaHU3MOB, OCYIIECTBISIONIMX MPOIIECCHI XEMOCHHTE3a,
JIBIXaHUS] B OPOIKCHHUS

6 Knaccuduxanus, Oco6eHHOCTH Kilaccu(UKAIIMU BUPYCOB, TAKCOHOMUSI. 3HaHUSI 110 JTUCLUTLTHHE
(bu3HONOTHYECKHe U CTpyKTypa BUPYCOB, MPOCTO H CIOKHO YCTPOCHHBIE BUPYCHI.
OHOXUMHYECCKHUE Dopmbl BUPHOHOB. 3ydeHne MOp(hOIOrui BUPYCOB.
0coOeHHOCTH Oco0OeHHOCTH (PHU3UOTOTUH BUPYCOB KaK OOIUIaTHBIX KIETOYHBIX
HEKJIETOYHBIX (hOpM napasutoB. MeTo/Ibl KyJbTHBUPOBAHUS  HHANKALNN BUPYCOB.
JKH3HU VY cToidrBOCTD BUPYCOB K (PAKTOPAM OKpPYIKAIOLICH CPEIbl.

Pempoaykuust BUpyca: MPOIYKTUBHBII THII PEIPOLYKIHH U €r0
CTaJIMH, IOHATHE 00 a0OPTHBHOM M HHTETPATUBHOM THITaX.
I'eHeTnKa BUPYCOB U €€ 3HAYCHUE TSI COBPEMEHHON MEIHIIMHBI.
bakrepuodaru, ux cBOCTBa ¥ MPUMECHEHUE B THATHOCTHKE,
npoHIAKTHKE U JICUCHHH HH(EKIIMOHHBIX OO0JIe3HEeH

MeTo/ 16l MUKPOOHOIOTHIECKON TUATHOCTHKY BHPYCHBIX
UH(PEKIHIA: BUPYCOIOTHYECKOE HCCICI0BaHNE, CEPOTIOTHIECKOE
uccie0BaHue (Peakiluy CBSI3bIBAHMUS KOMIUTMMEHTa, HETIPSIMOH
reMarrIFOTHHALINH, TOPMOYKEHHUS TeMAaTTIIFO THHALIHH,
paanaIbHOTO TeMOJIN3a, MMMYHO(II00PECICHINH,
UMMY-HO(DEPMEHTHBII aHAIH3), MOJICKYISIPHO-OHOIOTHYECKUEe
MeToIbI (TIoNTMMepa3Hast IieHas peakius, cekenuposanue JTHK,
rEOpUAN3ANNS HyKICHHOBBIX KUCIIOT), SKCIIPECC- THarHOCTHKA
(peakist ”UMMYHODITFOOPECIICHITH, UMMYHHAsI JICKTPOHHAS
MHKPOCKOIIHS, MOJICKYIISIPHO-OMOIOTHYIECKHE METOABI H JIp.).

7 BakTepuanbHbie U TMoHsITHS «<MHPEKIUS», «MHPEKIHOHHBIN TPOIIECC), 3HAHHUSA 10 JUCIUILTHHE
BUpPYCHBIC 3a00yieBaHus. | «MHPEKIMOHHOE 3a0oneBanue». [lapasutapHas hopma
CanurapHsie 1 B3aMMOOTHOIICHUH MUKPO — H MaKpOOPraHu3MoB. DakTopsl,

TUTHEHUYECKHE HOPMBL. | BIUSIONIME Ha BOSHUKHOBEHHE, TEUEHHUE U UCXOJ
HMH(PEKIHOHHOTO TIpoIecca: KOMNIeCTBEHHAs H KaueCTBEHHAS
XapaKTepHCTHKA MUKpOOa — BO30yIUTEIIs, COCTOSIHUE
MaKpOOpraHMu3Ma, SKoJoTudeckue Gpakropsl. CTagun
MH(EKIIMOHHOT O Ipolecca. XapakTepHble 0COOCHHOCTH
HMH(PEKINOHHBIX OOJIC3HEH: 3aBUCHMOCTD OT BHJIa TATOT€HHOTO
MHUKpPOOpPra-Hu3Ma, KOHTarno3HOCTb, HUKINYHOCTG. [lepuoast
MH(PEKIHOHHOH 0o1e3HH. POpMBI HH(EKIIMOHHOTO MPoIecca.

Coaep:kaHue caMOCTOSITEJbHOI PaGoThl MO JUCHUILIMHE HA BHIOOP

Ne n/m TeMbl TUCHUTLTHHBI Conep:xanue caMOCTOATEILHON padoThI TponykTs!
JeITeTbHOCTH

1 Knaccupukanus XeMocuHTe3. YuacTue MUKPOOPTaHU3MOB B IIUKJIE CEPHI U 3HaHUS 0 AUCLUIUITHE
MHUKPOOPTaHU3MOB I10 ¢docdopa.
TUNY TUTaHHS

2 Knaccudpukanus, bakreprodarn xak caHUTapHO -TIOKa3aTeNbHEIE 3HaHUs 110 JUCLUIUTIHE
(usnonornyecKue 1 MHKPOOPTaHU3MbI (PEKaNBEHOTO 3arps3HEHUS OKPY Karolen
OHOXHUMHYECKHE cpepl.
0COOEHHOCTH
HEKJIETOYHBIX (opM
JKU3HU

3 bakrepuanbHble U YHHYTOXKEHUE MUKPOOOB B OKpY’KaroLlel cpere. 3HaHus 10 JUCLUIINHE
BUpYCHbIe 3a0oneBanus. | Jesnndexronorus. [IpuHmn
CanuTapHble U JIEKOHTaMHUHALUH.

TUT'MCHUYCCKHUE HOPMBI.

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

IMTpu opranu3anyuy U3y4eHUs JUCLHUIUIMHBI OYAYT UCIIOIb30BAHBI CIEAYIONIE 00pa3oBaTe/IbHbIE TEXHOIOTHH:
MH(POPMAIOHHO-KOMMYHHUKAI[OHHBIE TEXHOJIOTHH, TEXHOJIOTHS OPTaHN3aIIH CAMOCTOSTEIIBHON PabOTHI, TEXHOJIOTUS
pedraekcuBHOro 00yUeHHUS, TEXHOIOTUS MOAYIEHOTO 00YUYEHUsI, TEXHOJIOTHSI UTPOBOTO O0YUEHHMSI, TEXHOJIOTHU TPYNIIOBOH
JUICKYCCHM, UHTE€PAaKTHBHBIE TEXHOJIOTHHU, TEXHOJIOTHS IPOOIEMHOro 00yUYeH!sl, TEXHOJIOTUsI OpraHu3alul
yueOHO-HCCIIe0BATEILCKOM AeITeIbHOCTH, TEXHOIOTHSI HPOEKTHOTO 00YUEHHsI, TEXHOJIOTHS Pa3BUTHSI KPUTHUECKOTO MBIIIICHUSL.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOUYHBII KOHTPOJIb U MPOMEKYTOUHAS ATTECTAIUS

BannpHO-peiiTrHroBast KapTa AMCLHUILIMHEL 0OPMIIEHA KaK NPUIIOKEHHE K paboueil mporpaMMe JAUCIUIUIUHBL.
®DOH/1 OLIEHOYHBIX CPEJICTB LIS MPOBEICHUS IPOMEKYTOYHOM aTTECTAlMU 00YUYaIOIINXCs TI0 TUCIUIUIMHE O(POPMIICH OTICIbHBIM
JIOKYMEHTOM.

6. YHEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYHEHHWE
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6.1. Pexomennyemasi tuteparypa

6.1.1. OcHoBHas quUTEpaTypa

ABTODBI, 3arnaBue, CChUTKA HA DJICKTPOHHYIO OUOIHOTEUHYIO W3naTenbCTBO, roj
JI1.1 |Tkauenko K.B. MukpoOuosnorus [DnekTpoHHbld pecypc]:  ydeOHoe|Hayunast kaura, 2019.— 159 c.— Pexum
nocobue/ Txauenko K.B.— DOnekTpoH. TEKCTOBbIE|IOCTYMIA:
nanubie.— CapaTos: http://www.iprbookshop.ru/80990.html.—
OBC «IPRbooks»
JI1.2 |Kypanosa H.T'. MukpoOuonorus.  Y.2.  Merabomusm  npokapuot|[Ipomereir, 2017.— 100 c.— Pexum

[OnexTponHblii pecypc]: yueOHoe mocobue/ KypanoBa|moctyma:
HI., Kymaramse T.A.— Drekrpon. Ttekcrossie|http://www.iprbookshop.ru/94459.html.—

nanabie.— «IPRbooks» Mocksa: 3BC
JI1.3 |Pymenko E.1O. CrienanbHass MUKpoOuonorus [DiekTpoHHbI pecypc]:|Camapekuit rOCy/AapCTBEHHBII
nabopatopHsiii paktukym/ Pynenko E.FO.— Onextpon. |Texuuyeckuii ynusepcuter, OBC ACB,
TEKCTOBBIC AaHHbIe.— Camapa: 2019.— 88 c— Pexum pgocrymna:
http://www.iprbookshop.ru/90922.html.—
OBC «IPRbooks»
6.1.2. lonotHUTeIbHAS IUTEPATYypa
ABTODHI, 3arnaBue, CChUIKA Ha AJIEKTPOHHYIO OUOIHOTEUHYIO W3narensctBO, rOX
JI2.1 |Ky3uenosna E.A. Mukpobuosnorusa. Yacte 1 [DnextponHslii pecypc]:|Kazanckuit HallMOHAJIbHBIN
yueoHoe mnocobue/ KysuemoBa E.A., KuszeB A.A.—|uccienoBaTenbCKHid TEXHOJIOTUIECKHIA
DJIeKTpPOH. TEKCTOBBIE TaHHbIe.— Ka3aHb: yHuBepcurer, 2017.— 88 c.— Pexum
JIOCTYTIA!
http://lwww.iprbookshop.ru/79327.html.—
OBC «IPRbooks»
JI2.2 [AXO. TIIpocexoB [u|O6miass Ouonorust m Mukpobuonorus [Dmexrponuslii|[Ipocnexkr Haykm, 2017.— 320 c.—
ap.]. pecypc]: yuebnoe mocobue/ A.JO. IIpocekoB [u ap.].—|Pexum JocTyna:
DJIeKTPOH. TeKCTOBbIE nanHble.— Cankr-IleTepOypr: http://www.iprbookshop.ru/35796.html.—
9BC «IPRbooks»

6.2 IlepeyeHs MPOrpaMMHOro odecreyeHust

6.2 IlepevyeHb MPOrpaMMHOTo oGecriedeHus!

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 IlepeuyeHb MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM, PO(pecCHOHAIbHBIX 043 JaHHBIX

- OBC «VHuBepcuterckas OUOIMOTEKa OHIAWHY

- basbl nannbIx Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JISI)

7.1|HanmeHOBaHHE CIIENMATBHOTO IOMENIEHHsT: Y4eOHast ay AUTOPHUS UL IPOBEACHUS 3aHATHI JIEKIOHHOTO TUTIA,
71a00PaTOPHBIX 3aHATHH, HHIUBUIYAIbHBIX KOHCYIbTalUH, TEKYIET0 KOHTPOJIS, IPOMEXYTOYHON aTTECTALHH,
VYueOHO-ncceoBaTeNbCKast 1abopaTopys OOTaHUKU 1 3KOJIOTHU pacTeHuid. OcHameHHocTs: JlabopaTopHoe
000opyoBaHMe (IITATUBLI, CIIUPTOBKYU, IMHIIETHI, IENAPOBAIbLHBIE UITIbL, IPEAMETHBIC U IOKPOBHBIE CTEKIIA, BECHI,
BaHHOYKH, acOECTOBBIE CETKH, NaJeTKH), JJabopaTopHas nocyaa (IpoOUpPKH, KOJIObI, XAMUYECKHE CTaKaHbl, MEPHBIE
LUIMHAPGL, BOPOHKH, NMUMETKH, Jaiky [Terpu), O6opynoBaHue 11 y4eOHBIX IPAKTUK (repOapHbIe MaKy, KOMal-Ku,
Iymsl, repbapHble ceTkr), Mukpockon-20mrT., Mukpockon OMHOKYJIISIpHBIi-111T., Bans komOunupoBanHas-11T., CTeH b
yueOHble-41uT., HatypanbHble 00beKThl (KOMHATHBIE PACTeHMs, repOapyH, BIaXKHbIE IPenapaThl, KOIEKIUH II0A0B U
cemstH)-81uT., M300pasurensHble mocodus (Tabiauibl, MOAEIH, MyJIsDKH)-8mT., MenoBas nocka-1mr., Kommiexr yueOnoi
Mebenu

7.2|HaumeHoBaHUE CIICIMATIBHOTO TOMEIICHUS: TOMEUICHUE U1l XPaHEHHs U MPO(UIIaKTHIECKOT0 00CITy)KUBaHUS Y4eOHOTO
obopynoBanus, Jlabopantckas kadenpsl OMOIOTHUH, SKOJIOTHH U MeTo KK 00yuyeHus. OcHameHHocTs: HoyTOyk-11mT.,
ITpoekrop-11T., Dxpan-2mr., [Tnakatel, Tabauiel, Bugeomaraurona, Peaktuebl, MUKPOCKOIIBI

7.3|HanmeHOBaHME CIIENUATBHOTO TOMELIEHHST: TIOMEIIECHHE [Tl CAMOCTOSITENIbHOM padoThl, UnTanbHbIH 3a1. OCHAICHHOCTD:
TIK-41mt. ¢ BO3MOKHOCTBIO MOJKITIOUCHHS K ceTh «ITHTepHeT» 1 00ecriedeHHeM JI0CTyMa B 3JIEKTPOHHYIO
nH(OopMaIoHHO-00pa3oBaresbHyIo cpexy CI'CITY, ITuchMeHHbIH cToi-4 wT., [Tapra-2 mirT.

7.4|HaumeHoBaHuE CMICIMATIBHOTO TOMEIICHUS: TIOMEUICHHUE JUIsl IPOBEJICHUS JIa00paTOPHBIX 3aHsATHH. CTPYKTypHOE
noapazaenerne CI'CITY — TexHonapk yHHBEpCaJIbHBIX NMEAArorHyecKiX KoMIeTeHIHH (yueOnbli kabunet Ne 110)

8. METOAUYECKHUE YKA3AHMUS 110 OCBOEHHIO JTUCITUIIJIMHBI (MOAY JIS)

VYenemHoe u3yueHue Kypca TpeOyeT OT 0oOydaromuxcs HOCEUIeHHs JIEeKLIUH, aKTHMBHOMH pPaboThl Ha JTa0OPaTOPHBIX 3aHATHUSIX,
BBITIOJTHEHNS BCEX YYEOHBIX 3aIaHMIl IperoaBaTens, 03HAKOMIICHHSI ¢ OCHOBHOH U IOTONHUTEIBHOI JINTEpaTypoii.

3amuch JIeKIUU — OJHA U3 (OPM aKTUBHOH CaMOCTOATENIbHOHW PaboThl o0ydaromumxcs, TpeOyiolnas HAaBBIKOB M yMEHHS KpPaTKo,
CXEMAaTUYHO, IOCIE0BATENIbHO U JOTMYHO (PUKCHPOBATh OCHOBHBIE IOJIOXKEHMS, BBIBOJbL, 00001IeHUs, (hopMyaupoBKU. B koHne
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JIEKIUH TperojaBaTesb OCTaBiseT BpeMs (5 MHUHYT) A TOTO, 4TOOBI 00ydaromipecss MMeIH BO3MOXKHOCTh 331aTh YTOUYHSIOIIUE
BOIIPOCHI 110 H3y4aeMOMy MaTepHaiy. V3-3a He10CTaTOYHOTO KOJIMYECTBA ay IMTOPHBIX YaCOB HEKOTOPBIE TEMbI HE YJJA€TCSl OCBETHTD B
MIOJTHOM 00BeMe, IOITOMY IIPENoAaBaTellb, 10 CBOEMY YCMOTPEHHUIO, HEKOTOPbIE BONPOCH! BEIHOCUT Ha CaMOCTOSTENBHYIO padoTy
CTYJICHTOB, PEKOMEH/ys Ty WM MHYIO JuTepaTypy.Kpome 3Toro, a1 qydiiero OCBOGHHUs MaTepualla i CUCTeMaTH3alul 3HAaHUH 110
JUCIUIUIMHE, HEOOXOIMMO TIOCTOSIHHO pa30upaTh MaTepHasibl JISKIMH IO KOHCIEKTaM M yd4eOHBIM mocodusMm. B ciydae
HEOO0XOIMMOCTH 00paIIaThCs K MPenoiaBaTellio 32 KOHCYIbTal[HeH.

IMoaroToBka K 1a60paTOPHBIM 3aHATHSIM.

[Tpu noAroroBke K 1a0OPATOPHBIM 3aHATHIM CTYACHT JOJDKEH U3YyYUTh TEOPETUUECKHH MaTrepHai Mo TeMe 3aHATHS (UCII0JIb30BaTh
KOHCIEKT JICKLUH, N3yYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHTBCS C IOTIOJTHUTENBHOM TUTEPaTypoOii, TpU HEOOXOMUMOCTH AOTIOIHUTD
KOHCIIEKT, JieJlasi B HEM COOTBETCTBYIOLIME 3alMCH M3 JIMTEPaTypHBIX WCTOYHUKOB). B ciydae 3aTpynHEeHUWil, BO3HUKAIOUINX MPHU
OCBOEHHH TEOPETHYECKOTO MaTepHaia, CTYACHTY CleayeT oOpalaThes 3a KOHCYIbTaluel K mpernoaaBaTenio. s Ha KOHCYIbTaluIo,
HEOOX0AMMO XOPOIIO MPOILYyMaTh BOIPOCH], KOTOPBIE TPEOYIOT pa3bsCHEHHUSI.

B Hauane nabopaTOpHOTO 3aHSATHSA NPENOAaBaTeNlb 3HAKOMHUT CTYICHTOB C TEMOH, OINIallaeT IUIaH IPOBEICHUS 3aHATHUS, BbIJAET
3agaHue. B TeueHne 0TBEIEHHOTO BPEMEHH Ha BHIIIOIHEHNE PA0OTHI CTYICHT MOXET 00paTHThCS K IPEToJaBaTeNo 32 KOHCYIbTalluel
WIN pa3bsiICHEHUsIMH. B KOHIIE 3aHATHI TPOBOUTCS IPHUEM BBINOJIHEHHBIX paboT, coOece0BaHUE CO CTYJICHTOM.
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IIpunoxxenue

BaﬂJ’ILHO-peﬁTHHFOBaﬂ KapTa JUCHHUIIIIMHbBL ((MI/IKpO6I/IOJ'IOI‘I/I$I C OCHOBaMH BHUPYCOJIOTHN»

Bun xonTpOIA MuHHMalIbHOE KOJIMYECTBO | MakcuMaabHOE KOIUYECTBO
OastoB OastoB

Paznen 1. Mukpo0uosorusi ¢ 0CHOBaMHM BHPYCOJIOTHH

Texkymuit KOHTPOIB IO pa3Aemy:

1 AynutopHas pabora 10 20

2 CamocrositenbHas paboTa (crenuanbHble 00s3aTebHbIC (OPMBI)

3 CamocrosrtenbHas padoTa (crenuanbHble GOpMbl Ha BEIOOD) 9 15

KoHTponsHOE MEPONPHATHE 110 Pa3aety

IIpoMexxyTOUHBIH KOHTPOJIb 9 15

TIpomexyTouHast aTTecTanus 28 50
Uroro: 56 100

Bunpr kouTpOIS

Ilepedens wim npuMepsl 3a0aHMA, KPUTEPUH OIIEHKU 1
KOJIMYECTBO 0ayIoB

TeMsl U1 M3y4eHHsI H 00pa30BaTeNbHbIe Pe3yIbTaThl

Texkymuii KOHTpoJIb MO pa3zaeny 1. MuKpo6HoJIOrHs ¢ 0CHOBAMHU BHPYCOJIOTHH

1 | Ayautophas pabota

Pabouas Tterpams. IlomHas  XapakTepuCTHKa  BCEX
IIPOBEJCHHBIX OIBITOB U OCMBICIEHHbIE BBIBOABI IO
HOJTyYEHHBIM PE3YJIbTaTaM.

Mukpobuosorus, Kak Hayka - OIpe/ieNIeHue, 0ObEKT, METO/bl. 3HaYeHHEe MUKPOOPraHU3MOB B IPUPOAE U IS
gesoBeka. Mcropus MEKpoOHOIOTHH

IMpoxapuoTuueckuii OpraHu3M — BOZHUKHOBEHHE, CTPOCHUE KIIETKU. XapaKTepUCTUKA BHEKJIETOUHBIX CTPYKTYP.
Krerounast crenka. MexaHI3M U THIIBI ABIDKEHHS IpokapruoT. Mopdormorns 6akTepuit

IMonynsanuonHast MUKPOOHOIIOTHSI.

dusnonorust 6aKTepHaNbHON KICTKH

OCHOBHBIE IPUHIUIIBI MUKPOOHOJIIOTMIECKOTO UCCIEJOBAHUSL.

OCHOBHBIC TPYHITHI MUKpOOpraHn3MoB. CTpoe-Hue OaKTepHaTbHOH KISTKH.

OCHOBHBIC TAKCOHOMUYECKHE TPYIIIBI OaKTEepUil.

3aKOHOMEPHOCTH Pa3BUTHS MOMYJISIHA MUKPOOPTaHH3MOB.

O0pa3oBaTenbHBIN pe3ynbTar:

3HaeT B 00beMe, 00ECIeUNBAIOIIEM IPENoiaBaHue OMOIOTHH, TIPEAMET M 00BEKT MHKPOOHOIOTHH, HCTOPHIO
CTAHOBJIEHHUS HAYKH, IUTONOTMYECKHE, MOpGonornieckue, (pU3MONIOrHIECKUe, IKOTOTHUECKHE OCOOEHHOCTH
MHKPOOPTaHH3MOB M BHPYCOB, HX 3HaUCHUE B OHocdepe M JUIs deToBeKa

2 | CamocrosTensHas
pabota (obs3aTenbHbIC

(bopmbI)

Haxkorienue 3HaHui 1o MI/IKpO6I/IOJ'IOFI/II/I " BUPYCOJIOTHHA

Oco0eHHOCTH TPOPUUECKHX IMPOLECCOB MUKPOOPTraHu3MoB. OcoOeHHOCTH KiIacCU(pHUKAIU BUPYCOB,
TakcoHOMHs1. bakTepranbHble U BUpycHBIe 3a0oneBanust. CAaHUTapHbIC M TUTUEHUYECKHUE HOPMEI
O0pa3oBaTenbHBIN pe3ynbTar:

3HaeT B 00beMe, 00eCIeurnBaroIeM IIPENoIaBaHie OHOIOTHH, IPEAMET H 00BEKT MUKPOOHOJIOTUH, HCTOPHIO
CTAHOBJIEHMS HAYKH, LIUTOJIOTNYECKHE, MOpdonornyeckue, GU3noIornuecKue, IKOIOTHIECKHE 0COOCHHOCTH
MHKPOOPTaHU3MOB M BUPYCOB, UX 3HaueHHUE B OHocdepe 1 A deToBeKa

3 | CamocrostensHas
pabora (ua BeIOOp)

Pegepar

OcobeHHOCTH KiTacCU(HKALUH BUPYCOB, TAKCOHOMHSI.
Baxrepuanbhbie 1 BUpycHble 3a00eBanus. CaHUTapHbIE U TUTHEHHYecKre HOpMbl OOpa3oBaTebHBIN
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pesynbTart: [lonck n Gpukcanus 3HaHUI 0 HOBBIX UCCIIEAOBAHUIX B 00JIACTH MHUKPOOHOJIOTUH U BUPYCOJIOTHH

OO0pa3oBaTeNbHbBIN pe3yIbTaT:
3HaeT B 00beMe, 00eCIeUnBarOIeM PENoIaBaHue OHONOTHH, IPESAMET U 00BEKT MUKPOOHOJIOTHH, UCTOPHIO

CTAHOBJICHUA HAYKH, IUTOJIOTMYCCKHEC, Mop(bonomqecm/le, (IJI/I3I/IOHOI‘I/I'-ICCKI/IC, 9KOJIOTMYECKHE OCOOEHHOCTH
MHUKPOOPraHNu3MOB U BUPYCOB, UX 3HAYCHHUC B 6H00¢)epe n 1A 4€JI0BCKa

KonrponsHoe meponpustue
TI0 paszaerny

Pa3paboTka cucteMbl BOIPOCOB K BUJIEO 11O TEMATHKE
MHUKPOOHOJIOTHH U BUPYCOJIOTHU

OcBOeHHE HaBBIKOB KPUTUYCCKOTO aHaIM3a BUACOMATEPHUAJIOB TOCTYITHBIX YC€PE3 UHTCPHET U CIIOCOOHOCTH
CO31aBaTh Ha UX OCHOBC KOHTPOJIBHBIC MaTCPHUAJIBI.

O0pazoBaTenbHbIN pe3yNbTar:
3HaeT B 00beMe, 00eCIIeuHBaOIIEM MTPENoJaBaHue OHOJIOTHH, IPEIMET H 00BEKT MUKPOOHUOJIOTHH, UCTOPHIO

CTAHOBJICHUA HAYKH, HUTOJIOTMYCCKHC, Mop(l)onornqecxne, (1)I/I3I/IOJ'IOFI/I'-IGCI(I/IC, JKOJIOTHYECKHE 0COOCHHOCTH
MHUKPOOPraHNu3MOB U BUPYCOB, UX 3HAYCHHUC B 6H00¢)epe n 14 4€JI0BCKa

IIpomexyTOUHEIIT KOHTPOIH
(xonuuecTBO 6aJIOB)

50 GamioB

IIpomexxyTrounas
aTTecTanus

[pencTaBieHs! B ()OH/IE OIEHOYHBIX CPENICTB IS HPOMEXKYTOTHON aTTECTAINH 110 JUCIHILUITHE
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