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Hanpasnenue noarotosku 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABeMs Npo(UISMHU TOJTOTOBKHM),
HAaIPaBJIeHHOCTH (Tpo¢uis) «buomorus 1 «Xumus»
PaGouas nporpamma JucHMIUIMHEL « MHUKPOOUOIIOTHs C OHOBAMH BUPYCOJIOTHNY

IIporpammy cocraBuii(u):

Marseesa Tatbsna bopucosna

[pu HaMMUUKM 00YYAIOIIMXCS U3 YHCIIA JIUI C OTPAHWNYEHHBIMU BO3MOXKHOCTSMH 37I0POBbSI, KOTOPBIM HEOOXOAUM OCOOBII MOPSIOK
OCBOCHHS IUCIMIUIMHBI (MOJLYJIS), TIO MX JKEJIaHHIO pa3pabaThiBaeTcs alalTUPOBAHHAS K OTPAaHUYESHUSM X 3/10pPOBbs paboyast
nporpaMMa JUCIMIUIMHEL (MOIYJIS).

Pabouast nporpamMma JUCIHUIUIAHEL

Mukpo0u0JI0THs C 0CHOBAMH BHPYCOJIOTHHU

paspabotana B cootBercTBUM ¢ PI'OC BO:!

®denepalbHBIN TOCY1apCTBEHHBIH 00pa30BaTeIbHbIA CTAHAAPT BHICHIET0 O0Opa30BaHUs 110 HAaNpaBJeHUo nmoaAroToBku 44.03.05
TTemarornyeckoe obpasoBanue (¢ AByMs NpoUIsIMH MTOATOTOBKY) (YpoBeHb OakanaBpuara) (nmpuka3 MuHoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHAa Ha OCHOBaHHHM Y4eOHOTO IIaHa:
Hanpasnenue noarorosku: 44.03.05 Ieparornueckoe oOpazoBanue (C AByMst MPOGHISIMH MOJATOTOBKH)

Hanpasnennocts (poduis) «buosnorusy u « XuMus»

yTBepxeHHOro YuénniM coBetoM CI'CITY ot 21.03.2025 npotoxon Ne9

PaGouas nporpamma onoOpeHa Ha 3aceqaHuu Kadeapsl

B]{[OJ’IOFI/II/I, 9KO0JIOTUH U METOAUKH Oﬁylle]-ll/lﬂ

IIporokom ot 27.05.2025 r. Ne10
3aB. kadenpoit CemeHOB A.A.

Havaneuux YOIT

%

H.A. Tomanuna
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Hanpasnenune noarorosku 44.03.05 Ilenarorunueckoe odpazoBanue (¢ 1Bemst MpoQUISIMU MTOATOTOBKH),
HAaIPaBJIeHHOCTH (Tpo¢uis) «buomorus 1 «Xumus»
PaGouas nporpamMma JUCHMIUIMHBL « MUKPOOUOIIOr sl C OHOBAMH BUPYCOJIOTHN

1. LIEJIA M 3AJIAYM OCBOEHMS JUCLUIIIAHBI (MOLYJIST)

IHenap n3ydyeHus: JUCHUIIMHBI: OBJIAJICHHE O0YJAIOIIUMHUCS OMOJOTNYECKHMMH U METOIMYECKUMH 3HAHUSAMHU 110 MHKPOOHOJIOTHS C
OCHOBaMHU BHMPYCOJIOTHH, YMEHHMSAMH M CHOCOOaMH JAEATEIILHOCTH, TEM CaMbIM CIOCOOCTBYS Pa3BUTHIO T'OTOBHOCTH CTYJICHTOB
UCIIOB30BATh TIOJyYEHHBIE pE3yJbTaThl OCBOSHMS JAUCHUIUIMH MOAyns B Oynymed mnpodeccroHaTbHO-TIeAarornyecKom
JIeSITeIbHOCTH.

3apaun u3yyeHust AMCUHILUIMHBI:

3HaHUE MpeMeTa U3YUEeHUs] MUKPOOHOJIOTHH C OCHOBAaMH BUPYCOJIOTHH;

3HAHHE MECTa MUKPOOHOJIOTHU C OCHOBAMH BUPYCOJIOTUH B CHCTEME OMOJIOTMYECKUX JUCIUILINH;

3HaHUE MUKPOOUOJIOTMYECKON TePMUHOJIOTHY;

3HAHHE CTPYKTYPHOH M (QYHKIIMOHAIBHOM OPraHU3allii BUPYCOB U KJIETOK MUKPOOPTaHU3MOB;

y4acTHe B IIPOBEJICHUH J1a00OPaTOPHBIX UCCIIEI0BAHUH;

OCYLIECTBIICHHE YIeOHO-UCCIIEAOBATEILCKOI PabOTHI 0 MUKPOOHOIOTHH M BUPYCOJIOTHH;

YMEHHUE U3JIaraTh U KPUTHUECKH aHAIM3UPOBATh 0a30BYI0 HHPOPMAIMIO [0 MUKPOOUOJIOTHH ¥ BUPYCOJIOTHU

Obaacth npodeccuoHaNbHOM AesTeabHocTH: 01 OOpasoBaHue U HayKa

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT PAMMBI

Huxon (pazgen) OIL: |B1.0.07

2.1|Tpe60|32um;| K MpeIBapUTeIbHOIl MOAT0OTOBKe 00y4alouerocs:

ConeprkaHre JUCIHIUIMHEI 0a3UpyeTcsl Ha MaTepuae:

«AHaATOMUS U MOp(l)OJ'IOFI/Iﬂ paCTeHHﬁ)>, «300I10THI IIO3BOHOYHBIX), «300110THsI 0E€CITO3BOHOYHBIX

2.2| JucuumianHbl (MOIYJIM) U MPAKTUKH, JJIs1 KOTOPBIX 0CBOCHHE TAHHOM JHCHUIIMHBI (MOAYJIs1) HEOOX0IUMO KaK
npealecTByoLiee:

OCHOBBI MEIUITHHCKHUX 3HAHHI

besonacHOCTh KU3HEIEITEILHOCTH

OO1IBS PKOJIOTUS

DKOJIOTHS )KHBOTHBIX M YEJIOBEKA

3. KOMIIETEHIINH OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHHUTIIMHBI
MOAYyJIst)

YK-1. Crioco0eH oCcylecTBIATh NOMCK, KPUTHYECKU aHAIN3 H CHHTe3 HHGOPMAIIUH, IPUMEHATH CHCTEMHbIH MOAX0 1JIs1
penreHust MoCTABJIEHHBIX 32729

YK-1.1. Anaju3upyer 3aa4y, BbIIeJsAs ITANBI €€ PelIeHusl, 1eliCTBUSI 0 PellleHHI0 3a1a4H.

3HaeT: MeTOoAbl PabOThI ¢ OHOJIOTMYECKUMU 00BEKTaMU, MUKPOCKOIIUPOBAHMS, U3TOTOBICHUS U OKPACKH MUKPOOHUOTIOTUUECKUX
IpenapaToB, METOMKY ITOrOTOBKU NMUTATEIbHBIX CPEJl, IOTYUYEHHUS KYJIbTYP MUKPOOPTraHU3MOB

YK-1.2. HaxoauT, KpUTHYECKH AaHAJTU3UPYET U BHIOUPaeT HHPOPMALMIO, HEOOXOTMMYIO /ISl pellleHUsI MOCTABJIEeHHOM
3a/1a4M.

VYMeeT: 0CyMecTBIATh HONCK TUTEPATYPHI IT0 MUKPOOUOJIOTHH ¢ OCHOBAMH BHPYCOJIOTHH, aHAIM3UPOBATh U CHHTE3UPOBATh
HOJIYYCHHYIO HH(POPMaLUIO

YK-1.3. PaCCManl/IBaeT Pa3JIMYHLIC BADUAHTBI PCLICHUA 3a/1a4H, OLCHUBACT UX NPEUMYILIECTBA U PUCKMH.

Ymeer: OCYILICCTBJIATH paHHOHaHLHBIfI BBIGOp 1 UCIIOJIb30BATh H€O6XO,I[I/IMLI€ PECYPCHI I pCIICHU HpO(i)eCCI/IOHaJILHLIX 3aga4

YK-1.4. 'pamoTHO, JTOTHYHO, APTYMEHTHPOBAHHO (hopMHPYeT COOCTBEHHBIE CY:KICHUS H OLCHKH; OTJIMYaeT (PaKThI OT
MHEHUI, HHTepHpeTaluii, OlCHOK B PACCYKACHUAX APYTUX YYACTHUKOB [IeSITEJIHLHOCTH

Ymeer HHTCPHPETUPOBATH PE3YJILTATbI MUKPOCKOIIMPOBAHU S, MI/IKpO6I/IOHOI‘I/I‘ICCKOI‘O aHajJn3a

YK-1.5. OnpegensieT u oleHUBAET NPAaKTHYECKHE MOCTeICTBHS BO3MOKHbIX BAPDMAHTOB pelIeHUsl 3a1a4H

Vwmeer: MPUMEHATH OCHOBHBIC METOABI paGOTBI ¢ OHOJIOTHYECKUMH O6"b€KTaMI/I, MUKPOCKOIIUPOBAHUSA, U3TOTOBJICHUS U OKPACKH
MI/IKpO6I/IOHOFI/I‘IeCKI/IX IperapaToB, METOAUKY NOATOTOBKHU IMUTATCIILHBIX CPEJ], MTOJYUCHUA KYJIbTYP MUKPOOPTaHU3MOB

OIIK-8. Crioco0eH 0CcylecTBJISITh NeIarorn4ecKylo 1esiTeIbHOCTh Ha OCHOBE CelHAJbHBIX HAYYHbIX 3HAHUMN

OIIK-8.1. 3naer: ucTopmio, TeOPUI0, 3aKOHOMEPHOCTH M NPHUHUIMINBI NOCTPOeHUs M GYHKIMOHUPOBAHUSA 00pPa30BaTeIbHOIO
npouecca, pojib H MeCTO 00pa30BaHuUs B )KM3HH YeJIOBeKa M 00111eCTBA, COBpeMeHHOe COCTOsIHUE HAYYHOI 00.1acTH,
COOTBETCTBYIOIIEI NMpenoiaBaeMoMy NpeMeTy; NPUKJIAJHOe 3HaYeHHe HAYKH; cneludryecKre MeTOAbl HAYYHOT 0 MO3HAHUSA
B 00beMe, 00eceunBa0IIEeM NpenojiaBaHue Y4eOHbIX NPEIMETOB

3HaeT B 00beMe, 00CCIICUHBAIOIIEM PENOAaBaHIe OHOIOTHH, IPEIMET H 00BEKT MUKPOOUOJIOTHH, HCTOPHIO CTAHOBJICHHS HAYKH,
LIMTOJIOTHYECKHE, MOpdoIornyeckne, HQU3H0IOTHIECKUe, IKOIOTHIECKHEe 0COOEHHOCTH MHKPOOPIaHU3MOB U BUPYCOB, UX 3HAYCHHE
B Onocdepe u A5l yenoBeka

IK-1. Cioco6eH ocynecTBISTH NEeJArOrH4eCKYI0 1eATeJbHOCTH M0 peajn3aiui 00pa30BaTeIbHOr0 MPonecca 1mo npeamMeTry

IIK-1.1. YMmeeT peann3oBbIBaTh 00pa30BaTeJbHYI0 MPOrpaMMy IO MpeIMeTy ¢ y4eToM cneuu(puku coaep:kaHus, MeTo10B 1
HHCTPYMEHTOB COOTBETCTBYIONIEH 00J1aCTH HAYYHOTO 3HAHUS

YMeeT ocyniecTBIST 0TOOP y4EOHOTO COIEPKAHKS IO MUKPOOHOIOTHU C OCHOBAMH BUPYCOJIOTUH JJIsl pean3auu
00pa3oBaTeIbHON MPOTPAMMBI

IIK-1.2. Peain3yet 06pa30oBaTe/IbHYI0 IPOrPaMMY 110 NPeAMETY € MCIO0JIb30BAHHEM TeXHOJIOTHii nmpodeccHoHAIBLHOMI
JeATeTbHOCTH

YMeeT: HCTIoab30BaTh 3HAHUS 110 MI/IKpO6I/IOHOFPIPI C OCHOBaMH BHUPYCOJIOTHUU B MeIarOTHIECKON ACSATEIHbHOCTH

4. CTPYKTYPA U COJEP)KAHME JUCIHUAIIMHBI (MOLY.JIsT)

Kon HanmeHoBaHuUe pa3e/10B U TeM /BUJ 3aHATHSA/ Cemectp | YacoB | AHTepaxT.
3aHATHS

Paznen 1. MukpoO1oJI0THs C 0CHOBAMH BHPYCOJIOTHH
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HAaIPaBJIeHHOCTH (Tpo¢uis) «buomorus 1 «Xumus»
PaGouas nporpaMma JUCHMIUIMHBL « MUKPOOUOIIOr s C OHOBAMH BUPYCOJIOTHN

1.1 MukpoOuosnorus, Kak Hayka — onpezieleHue, 00bEeKT, METO/Ibl. 3HAUCHHE 4 2 2
MHKPOOPraHU3MOB B IPUpOAE U Juis yenoBeka. Victopus mukpobuonoruu. /Jlex/
1.2 IIpokaproTHueckuil OpraHu3M — BO3SHUKHOBEHUE, CTPOCHUE KIIETKH. 4 2 0
XapakTepucTruka BHEKJICTOUHBIX CTPYKTyp. KieTounas crenka. MexaHU3M U THIIBI
JIBIDKEHMsSE IpokapuoT. Mopdonorus 6akrepuii /Jlex/
1.3 CucremMaTrKka MUKPOOPTraHU3MOB /JIek/ 4 2 2
1.4 PazButue u pa3sMHOXKEHHE MUKPOOPraHu3MoB /JIex/ 4 2 0
1.5 Bupycsr /JIex/ 4 2 0
1.6 DKOJIOTHS] MUKPOOPIaHM3MOB. 3HaueHHe BHEIIHUX (PaKTOPOB cpepl (KHCIopoaa, 4 2 0
TeMIIepaTyphl, BIAXHOCTH, pH cpenpl) Ha KHU3HEEeSTEIbHOCTh «IKCTPEMAIBHBIX) U
«HOPMAJIbHBIX» rpymi /JIex/
1.7 TexHuka 6e30macHOCTH pabOTHl B MUKPOOHOJIOrnYeckoil saboparopuu. OCHOBHBIE 4 ) 0
METOJIbI HCCIICIOBAHNST MUKPOPTaHu3MoB. /J1ab/
1.8 [Tpuemsl paboThI K GaKTepHaIbHBIMU KyJIbTypaMu. Kiaccudukanus nuraTeabHbIX 4 4 0
cpen. [loceB MUKpOOpPTraHU3MOB Bo3ayxa. /J1ad/
1.9 N3ydenue KkynpTyp MUKpOOpranu3mMoB. IloicueTr MUKpOOpPraHu3MoB B BO3lyXe 4 4 2
HCCIIeyeMbIX noMenieHui. /J1ad/
1.10  |OcBoeHue MpHEMOB MUKPOCKOTIMPOBAaHUS OakTepuid. /J1ad/ 4 4 2
1.11 M3ydeHne MUKpOOPraHU3MOB, OOUTAIONINX HA PAa3IMYHBIX MUTATEIBHBIX CPEaax. 4 4 2
/J1ab/
1.12  [Ponbp MUKpOOPTaHM3MOB B KPyroBOpOTE BelecTB B Ouocdepe u aist yenoseka /J1ad/ 4 2 0
1.13 dusnonorus GaKTepUaTbHON KIIETKH — SK30TPOQHBIA THIT MTUTAHHUS, 0COOCHHOCTH 4 20 0
OuocuHTe3a 6eNKOBBIX MOJIeKy1. OCHOBHBIE crIoco0BI nosrydeHust C — aBTOTpodbI U
rerepoTpodbl. OCHOBHBIE CIIOCOOBI OTy4eHHsI SHEPTUU. POTOTPODBI - HEKOTOPHIC
0CO0EHHOCTH OaKTEepPUALHOTO (POTOCHHTE3a. XeMOTPOMBI - Pa3INHUs IPOLIECCOB U
XapaKTePUCTUKa MHKPOOPTaHU3MOB, OCYIIECTBILIFOLINX MPOLECCH XEMOCHHTE3a,
JbIXaHus u opoxenus /Cp/
1.14 Knaccudukanus, dusronornyeckue 1 OMOXUMHYECKHE 0COOEHHOCTH HEKJIETOUHBIX 4 20 0
hopm xuznn /Cp/
1.15 BakrepuanbHbie u BUpycHble 3a0o1eBaHust. CaHUTapHbIC U THTUEHUYECKUE HOPMBI. 4 20 0
/Cp/
1.16  |IloaroroBka K KOHTPOJILHOMY MEPOMIPHUATHIO IO Kypcy /Cp/ 4 14 0
1.17 KonTponbHoe Meponpusitue no Kypey 4 2 0

5. OueHo4yHbIe U MEeTOAMYECKHEe MATEPHAJIbI 10 AUCHUIIJIMHE (MOIYJII0)

5.1. Conep:xanne ayIMTOPHOI padoThI MO JMCHHUILINHE (MOIYJIIO)

4 cemecTp, 6 Jexuuii, 11 1a6opaTopHbIX 3aHATHH
Pazgen 1. MukpoOunoJsiorus ¢ 0CHOBaMH BHPYCOJIOTHH
Jlexmust Nel (2 gaca)
Mukpo6uosorus, Kak Hayka - OIpe/ieJIeHue, 00bEKT, METOAbL. 3HaUeHHEe MUKPOOPTaHU3MOB B IIPUPOJIE U JUIs YenoBeka. Mcropus
MHKPOOHOJIOTHH.

OtxpbiTie Mukpomupa A. BaH JleBynrykoMm. Pabotsr Jl.Ilactepa, P.Koxa, 11.M1.MeunuxoBa, H.®.I'amanes, C.H.Bunorpancxkoro,
M.Beitepunka, A.®nemunra, [1.9pnuxa u ap. Otkpeitie BupycoB [I.M.MBaHoBckuM. Pa3BuTHe OMOXHMHYECKOTO HAIPABJICHUS B
mukpobuonornn  A.KmwoiiBepom, K.san Hwunem. PaboTsl oreuectBeHHbIX MukpobOuosoros: H.B.Ilukmunckoit, I'.A.Hancona,
H.A KpacuibnuxoBa, E.JI.IITanomnukosa, E.H.Konaparsesa u ap. Pazutne muxpo6uonoruu B XX CTOJIETHH.
IlepcniexTuBbl pazButHs Mukpobuosornu B XXI croneruu. Pemenne rinobanbHbIX MpodiaeM 1o crabuinizanuy 6akTepusiMU ra30BOro
coctaBa armocdepbl 3eMiH, OXpaHa OKPYXKAIOIUEH CpeAbl, HEMOCPEACTBEHHOE YYacTHE B PEIICHHH IPOAOBOJILCTBEHHBIX,
MEIMIUHCKHUX U SHEPIreTUYECKUX MTPOoOIIeM YeTI0BEUeCcTBa.

Jlextust Ne2 (2 ygaca)
IIpokapuoTndeckuii opraHn3M — BOSHUKHOBEHHE, CTPOCHUE KIIETKH. XapaKTepUCTUKA BHEKIIETOUHBIX CTPYKTYp. Kilerounas creHka.

MexaHU3M U TUIBI ABWKEHHS POKapuoT. Mopdonorus 6akTepuit

Crpoenue OakTepuanbHO# KieTKU. Poct 1 pasmHokeHune 6akrepuil. OCOOEHHOCTH CTPOCHHUS KIETOK 3yKapHoT. Mopdoiorus u
CTPYKTYpa MPOKapHOT, CIIOCOOBI UX PEIPOAYKIINH.
Mopdonorus Mmukpo6oB. OCHOBHBIE ITPU3HAKH MPOKAPHOTHUECKON KIIETKH. YIIBTPACTPYKTYpa M XUMUYECKUI cocTaB OakTepuii.
Crpoenne 060m04kH 6akTepuil. Pa3nuuus B CTpOSHUH I'PaMIIOJIOKHUTENIBHBIX U TPAMOTPULATEIbHBIX OaKkTepuil. XMMHUYECKHUH COCTaB,
CTPOEHHE U POJIb KarcyJibl U cropbl. [IpoTomnactsl, cheporactsl, L-hopMbl 6akTeprii © MUKOTIIIa3MBI.

Jlextust Ne3 (2 gaca)

CucremMaTKa MUKPOOPraHU3MOB

OOmue cBeeHus 10 CUCTEMaTHKE U HOMEHKJIaType MpoKapuoT. IIpuHImIsl GpeHOTHITYEeCKOH B (QHIIOTeHeTHIECKOH CHCTEMATHKH.
OCHOBHBIE TaKCOHOMHUYECKHE Ipynnbl Oaxkrepuil. IIoHATHS BuA, WITaMM, KyJbTypa, KIOH, Homysuus. CoOBpeMEHHBIE HMPUEMBI
CUCTEMATHKH — PECTPUKIHOHHBII aHanu3, TunupoBanue JTHK u 16SpudocomansHoit PHK.

Jlexuus N4 (2 gaca)

Pa3BuTHe 1 pazMHOXKEHHE MUKPOOPTaHU3MOB

Knerounwsii mukn OGaxtepuii. enenue. Iloxosumecs ¢opmbl Oakrepuil. Otambel obpa3zoBaHus sHjgocnop. Poct Oakrepuii B
MEPUOJHUECKOM KYJIbTYype U HENpepbIBHON KyabType. IIpoTouHOoe KyIbTHBHUpOBaHHUE.

Jlexums No5 (2 gaca)

Bupycs

Crpanuua 4 u3 10




Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HAIPaBJICHHOCTD (poduib) «buonorus» u « XuMus»
PaGouas nporpaMma JUCHMIUIMHBL « MUKPOOUOIIOr sl C OHOBAMH BHUPYCOJIOTHN

Bupycer kak ¢opma xuzuu. Ctpoenue. Vcropus uccienosanuii. Knaccudukauus. DBosroims. Poip B 3a00ieBaHUsIX 4YeIOBEKa.
BupycHble 3a001eBaHus y pa3IMYHbIX OpraHu3MoB. Posb BupycoB B Guocdepe.
Jlexums Ne6 (2 gaca)
DKOJIOTHS] MUKPOOPTaHU3MOB. 3HaueHHEe BHEUTHUX (PaKTOPOB cpeabl (KUCIOpO/ia, TEMIIEpaTyphl, BIaKHOCTH, pH cpenbl) Ha
JKH3HEICSTENFHOCTD «IKCTPEMATIBHBIX)» U «HOPMAJIBHBIX)» TPYIIIT
3aBUCUMOCTh MHKPOOPTaHH3MOB OT BOJHOTO PEXHMa M KUCIOTHOCTH CpEJAbl, TeMIepaTypbl, JaBJICHUsS, XUMHYECKHX BELIECTB,
paguaruu. OTHOLIEHHE MHUKPOOPTaHM3MOB K KHCIOpOAy. Pasnmiume peakuuyn Ha BHEIIHHE BO3ACHCTBUS BETETATHBHBIX KJICTOK U
sunocnop Oakrepuid. IIpenoTBparneHue pa3BUTHUS MUKPOOPTAaHM3MOB C IOMOIIBIO (M3HMYECKHX, XMMHUYECKUX M OHMOJOTHMYECKHUX
(haxTOpOB B OBITY, MPOMBIIIIIEHHOCTH, CETBCKOM XO3SHCTBE.
JlaGoparopHoe 3ansarue Nel (2 yaca)
TexHuka 6e30MacHOCTH pabOTH B MUKPOOHOJIOTHYecKoi TabopaTopun. OCHOBHBIE METO/IbI HCCIICIOBAHHS MUKPOPTaHU3MOB.

1. O0cyxieHre NpaBUJI TEXHUKH 0€30MaCHOCTH B MUKPOOHOJIOTHYECKOH JIAOOpaTOPHH.
2. U3roToBiieHHe U KOHTPOJIb CTEPUIIBHOCTH IHUTATEIbHBIX Cpel sl BeIpamuBanus rereporpodos: MIIA, cpega Dmbn. M3yyenne
IPUEMOB PAaOOTHI C EYBIO IS CTEPHIIN3ALIHNYL. .

JlabopatopHoe 3ansTue Ne2-3 (4 yaca)

ITpuems! paboTh! kK GakTepuaTbHBIMU KyIbTypamu. Kinaccupukanus muTaTeabHBIX Cpell.

. [TocTaBUTB OMNBIT IO OCAXKICHUIO MUKPOOPTaHU3MOB BO3/1yXa
. [TocTaBUTP KyJIBTYpY MacJISIHOKHCIIBIX OaKTEepUil Ha )KUAKOH €CTECTBEHHOM AJIEKTUBHOM MUTATEIBHOM cpeie
. [TocraButk KyJabTYypy CBOOOTHOKHUBYIIUX a3POOHBIX a30T(HHUKCATOPOB HA )KUKOW CUHTETUYECKOM AJIEKTUBHOM MUTATEILHON cpeie
. IlocTaBuTh KyJbTYpY LEIDTIOI030pa3pyIIAIONTNX OaKTepuit
. [locTaBUTh KyJIBTYpY MEKTUHOPA3PYLIAIOUINX OaKTepHil
. [TocTaBUTP KyJIBTYpy THUJIOCTHBIX (aMMOHU(QHUIIUPYIOIINX ) OaKTepHit

JlaGopatopHnoe 3anstue Ned-5 (4 gaca)

Hzyyenue KyabpTyp MUKpOOPTaHU3MOB. [loicdeT MUKpPOOPTaHM3MOB B BO3IyXe UCCIEIYEMBIX TOMEICHUH
1. M3ydenue KynbTyp MHKpOOpraHu3MoB. [1oJicueT MHKpOOPraHM3MOB B BO3JlyXe HCCIICAYEMbIX MOMCIICHUH. AHAIU3 KOJOHUH
MHKPOOPTaHH3MOB.
2. [TocTaBUTh KyJIBTYPY CEHHOM MAJOYKKA Ha XHUJIKOW €CTECTBEHHOW 3JIECKTUBHOM MUTATEIILHON cpejie
3. ITocTaBHUTh KyJIBTYpY MHKPOOPTaHM3MOB MOYBEI Ha «TOJIOJHOM arapey.
JlaGopatopHnoe 3anstre Ne6-7 (4 yaca)
OcBoeHNe TPHEMOB MUKPOCKOITUPOBAHUS OaKTEPHIA.

Ha npumepe mraMMa MUKpOOPTraHU3MOB BO3JyXa BBIPOCLIETO Ha IUIOTHOHM Cpejie MPOBECTH OKPAcKy, MUKPOCKOIIMPOBAHHUE U aHAJIH3
CJITYIOIINX TIPETapaToB:
1. Ilpenapar «pa3faBieHHast Karis»
2.Ilpenapat «BHCSYAs KaIULsD
3.PUKCUPOBaHHBII Ma30K
4.CrienanbHbIe BUIBI OKPACKHU:
4.1. Oxpacka KJIETOYHOM CTEHKH II0 IpaMMy
4.2. Oxpacka Karcy1 Ha IPMKH3HEHHOM TIperapare
4.3. Okpacka Crop Mo LI

AN BN

JlabopatopHoe 3aHsTue Ne8-9 (4 vaca)
W3y4yeHnne MUKPOOPTraHU3MOB, OOMTAIONIMX Ha PA3JIMYHBIX MUTATEIBHBIX Cpeax.
. PaccMoTpeTs, 3apucoBaTh U OMMCAaTh MUKPOOPTaHU3MBI, OCYIIECTBIAIOIINE MOJIOYHOKHUCIIOE OpoXKeHEe
. PaccmoTpers, 3aprcoBarh 1 onmcaTh MEKPOOPTaHU3MBI, OCYIIECTBIISIONIAE CIUPTOBOE OpOKEeHHEe
. PaccmoTpeTs, 3apucoBaTh U OMMCAaTh MUKPOOPTaHU3MbI, OCYIIECTBIAIOIINE MACISTHOKHUCIIOE OposkeHne
. PaccmoTpeTs 1 onmcaTh MEKpOOPTaHU3MBL, OCYIIECTBITIOIINE OpOKe-HIE MEKTHHOBBIX BEIECTB
. PaccMoTpeTs 1 omucaTh MUKPOOPIaHU3MBI, OCYIIECTBIISIOIINE YKCYCHOKUCIIOE OKHCIIEHHUE CITUPTA
. PaccMoTpeTs 1 omcats MEKpOOPTaHU3MEL, OCYIIECTBIIIONINE a3pO0HOE Pa3IoskKeHHUE IEJUTIONIO3bI
. PaccmoTpeTs, 3apucoBaTh ¥ ONMCaTh MUKPOOPTaHU3MBL, IPHHUMAIOIIIE YIaCTHE B PA3I0KCHNH OeKa
. PaccmoTpers  w onmcaTh MEKPOOPTaHU3MBI UCTIOJIB3YIONHE B KAYECTBE HCTOYHHIKA ITHUTAHUS MOOETH 371aKOB
JlaGoparopHoe 3ansitue Nel0 (2 gaca)

Ponb MUKpOOPTraHU3MOB B KPYTOBOPOTE BELIECTB B OHocdepe ¥ s YeIoBeka
. eficTBHE 3KOJIOTHYECKUX (PAKTOPOB Ha MUKPOOPTaHU3MBI
. JleficTBUE BHICOKMX M HU3KHUX TEMIIEPATYp Ha POCT M BEDKUBAHUE MHUKPOOPTaHU3MOB
. DBOJIIOLIMOHHOE Pa3BUTHE OPTaHN3MOB.
. Ponp MuKpoOHOIOTHH B peIeHUH TIPOOIIeM OXpaHbl OKPYKaroLIeH cpelbl - OYNCTKA CTOYHBIX BOJ, OMoerpanamnus
KCEHOOMOTHKOB, YTHIN3AIMS IPOMBIIUICHHBIX OTX0J0B. ['eHHast MH)KeHepHUs B ONOTEXHOJIOTHH
5. MUKpOOpraHU3MBI — IPOAYLEHTHI aHTHOMOTHKOB, IPYTHX JIEKAPCTBEHHBIX BEIICCTB
6. Pemrenne npo0ieM poioBOIbCTBHS, SHEPTETUKH, 3APABOOXPAHEHUS U OXPAHBI OKPY>KaroLIeH cpeabl COBPEMEHHBIMU
OMOTEXHOJNIOTHIECKUMH ITPONU3BOACTBAMH Ha 0a3¢ MHKPOOPTaHU3MOB
7. IlaToreHHble MUKPOOPTraHU3MbI 1 IMMYHUTET
8. MenuuuHcKas, CeIbCKOX03AiCTBEHHAs], IPOMBIIUICHHAS, SKOJIOTHYeCKasi 0MOTEXHOIOTUsL.

JlaGopatopHoe 3aHsiTue Nell (KOHTpPOJIBHOE MEPONIPHUATHE O Kypey) (2 yaca)

02N LN bW~

N~ W o —

Bomnpocs! 1 3ananus
Brimonnenne 3ananuii KOHTPOIBHOTO Cpe3a.
[Ipumeyanue: pyu N3y4eHUH MUKPONIPENapaToB UCIIOIb3YIOTCS QIEKTPOHHbIe MUKpocKonbl Levenhuk u HOyTOYKH.

5.2. Copep:xaHue caMOCTOATEIbHOI PadoThI 0 AMCHUIIIMHE (MOIYJIIO)

Conep:xanne 00s13aTe/IbHOIl caMOCTOSATE/ILHOI PadOThI 10 JUCHUILINHE

[poaykTsl

Ne ni/m TeMbl IUCHUTLINHBI CoaepskaHue caMOCTOSITeIbHOI padoThI
JesITeJIbHOCTH
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https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D1%81%D1%8B#%D0%92%D0%B8%D1%80%D1%83%D1%81%D1%8B_%D0%BA%D0%B0%D0%BA_%D1%84%D0%BE%D1%80%D0%BC%D0%B0_%D0%B6%D0%B8%D0%B7%D0%BD%D0%B8
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D1%81%D1%8B#%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D1%81%D1%8B#%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D1%81%D1%8B#%D0%AD%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D1%81%D1%8B#%D0%A0%D0%BE%D0%BB%D1%8C_%D0%B2_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%D1%85_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D1%81%D1%8B#%D0%92%D0%B8%D1%80%D1%83%D1%81%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D1%83_%D1%80%D0%B0%D0%B7%D0%BB%D0%B8%D1%87%D0%BD%D1%8B%D1%85_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D1%81%D1%8B#%D0%A0%D0%BE%D0%BB%D1%8C_%D0%B2%D0%B8%D1%80%D1%83%D1%81%D0%BE%D0%B2_%D0%B2_%D0%B1%D0%B8%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B5

Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),

HaMpaBJICHHOCTb (l'lp()(l)ﬂf[b) «buonorus» u «Xumus»
Pil(’)()‘l‘d}l IIporpamMMa JuCUHIIIMHBI «M LIKP()(")]'IOJOI'HS[ C OHOBaMM BHUPYCOJIOTHH»

1 Knaccudukanns Ouznonorus 6akTepraIbHON KIETKN — 3K30TPOGHBIN THII TUTAHMS, 3HaHus 110
MHUKPOOPraHU3MOB I10 0ocobeHHOCTH OHOCHHTE3a OEIIKOBBIX MOJIeKyJl. OCHOBHBIE CIIOCOOBI JMUCLHIUIAHE
TAITy TUTanns nosyuenus C — aBToTpodbl 1 reTepoTpodsl. OCHOBHBIE CIIOCOOBI

noydeHus SHeprun. @oToTpods! - HEKOTOPBIE 0COOEHHOCTH
6akrepuanbHOro GorocunTesa. XeMoTpodbl - pa3auyus IPOLECCOB
U XapaKTEePUCTHKA MHKPOOPTaHU3MOB, OCYIIECTBISIONIUX IPOIIECCHI
XEMOCHHTE3a, IbIXaHHUS U OpOXKEHUS

2 Knaccupukanus, OcobeHHoCcTH Ki1accuHUKalUu BUPYCOB, TaKCOHOMHUS. CTPyKTypa 3HaHuUA 110
(u3HONOrNIecKue 1 BUPYCOB, IPOCTO U CIIOKHO YCTPOEHHBIE BUPYCHl. DOPMBI BUPHOHOB. JUCIUIUINHE
OGuoxuMuuecKue HN3ydenue Mopdonoruu BupycoB. OcobeHHOCTH (HH3UOI0IUU
0COOEHHOCTH BUPYCOB KaK OOJUTaTHBIX KJIETOYHBIX MTAapa3suToB. MeTo bl
HEKJICTOYHEIX (hOpM KyJIbTHBUPOBAHUS M HHAUKAIIUN BUPYCOB. Y CTOHYNBOCTH BUPYCOB K
JKU3HA (hakTopam okpyKaroleit cpeasl. Perpoaykius Bupyca:

HPOAYKTUBHBIA TUII PENIPOIYKIIMH U €0 CTauH, TIOHATHE 00
a0OpPTHBHOM W MHTErPaTHBHOM THIAX. | eHETHKa BUPYCOB U €€
3Ha4YCHHE JUIS COBPEMCHHOH MEIUIINHEL

Bakrepuodaru, ux cBoicTBa 1 MPUMEHEHUE B JHATHOCTHKE,
npoduiakTUKe U JIedeHUU HHPEKIMOHHBIX Oose3Hel

MeToapI MUKPOOHOIOTHIECKON THATHOCTHKH BHPYCHBIX HH(EKIHA:
BUPYCOJIOTHUECKOE UCCIIEN0BAHUE, CEPOJIOTMIECKOE UCCIIeJOBaHNE
(peakuuu CBSI3BIBAHUS KOMIUIMMEHTA, HETPSIMOW TeMarTJIIOTHHALAH,
TOPMOJKEHUS FeMarrialoTHHAIIMY, PAUaIbHOTO FeMOoIu3a,
UMMYHO(DITFOOPECIICHIINH, UMMY-HO(GEPMEHTHBIN aHAIN3),
MOJIEKYJSIPHO-OHOJIOTHIECKIe MEeTOIbI (TI0IMMepa3Hasi IIeIHas
peaxuust, cexkeHuposanue JJHK, rubpuau3aims HyKICHHOBBIX
KHUCIIOT), 9KCIPECC-IHarHOCTHKA (PeakIHs IMMYHO(III0OPECIeHIINH,
UMMYHHas 3JIeKTPOHHAs MUKPOCKOIH, MOJIEKYJIIPHO-
OHMOJIOTHYECKHE METOMBI U JIp.).

3 BakrepuansHele 1 IMonsaTus «uH(EKINs», «AHPESKIHMOHHBIH IIpoLeccy, 3HaHWA 110
BUpYCHBIE 3a00neBaHms. | «uH(eKroHHOe 3a001eBanuey. [lapasurapHas Gpopma JUCIUIUTAHE
CaHuTapHbIe U B3aMMOOTHOIIICHUH MUKPO — 1 MaKpPOOPraHH3MOB. DaKTOpBI,

THTHEHHYECKUE HOPMBL. | BIHMSIOIINE Ha BOSHUKHOBEHHE, TEUCHHE W HCXOl HHPEKIIMOHHOTO
Ipolecca: KOJIMUECTBEHHAs U KaUeCTBEHHAs! XapaKTePUCTUKA
MHKpO0Oa — BO3OYAUTENS, COCTOSTHHE MAaKPOOPTaHU3Ma,
skonoruuyeckue pakTopsl. CTaauu HHGHEKIIMOHHOTO IpoLecca.
XapaxTepHble 0COOCHHOCTH HH(MEKINOHHBIX OOJIe3HEeH:
3aBHCHUMOCTD OT BHJa NAaTOI'€HHOI'O MUKpPOOpra-Hu3Mma,
KOHTarno3HOCTh, HUKJIMYHOCTE. [Teproapl MHPEKINOHHOM O0JIe3HH.
DopMbl HHPEKIIHOHHOTO MPOoIiecca.
ConepixaHue caMOCTOSITEIbHOI padoThI MO TUCHUNJIHHE HA BHIOOP
Ne n/m TeMbl TUCHUTLINHBI Coaep:xkaHue caMOCTOSITEIbHOI padoThI TpoaykTs!
AesITeJIbHOCTH

1 Knaccugpukanms XemocuHTe3. Y4yacTue MUKPOOPTaHM3MOB B LIMKJIE cephl U Gocdopa. 3HaHus 110
MHKPOOPTaHU3MOB I10 JUCIUIUTAHE
TUIY TTATaHUS

2 Knaccupukanms, bakTeprodaru kak CaHUTApHO -TIOKa3aTebHbIE MUKPOOPTaHU3MbI 3HaHWA 110
¢dusnoIOrNYecKue 1 (heKxambHOTO 3arpsA3HEHUS OKPYIKAIOIIEH CPeIbl. JUCIUILINHE
OMOXHUMHYECKHE
0COOEHHOCTH
HEKJICTOYHEIX (hOpM
KHU3HU

3 BakrepuanbHble U YHHUTOXKEHNE MHKPOOOB B OKpYXKarolel cpene. J{e3nHpeKTonorus. 3HaHWA 110
BUpYCHbIe 3a00neBanus. | IlpuHmmn JHCLMIIINHE
CaHuTapHbIe 1 JIEKOHTAMHHALIUH.

TUT'MCHUYCCKUE HOPMBI.

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

HpI/I OpraHu3allvy U3YUYCHUA JUCHUITIIMHBL 6y,HyT HCIIOJIb30BaHbI CICAYONINE 06paBOBaT€J'H>HI>IC TEXHOJIOTUM:
I/IH(I)OpMaL[HOHHO-KOMMyHI/IKaLII/IOHHbIe TCXHOJIOTHH, TCXHOJIOI'UA OpraHu3anuun CaMOCTOSITEIILHOM pa60T1,1, TEXHOJIOTUA
pe(bneKanHoro 06y‘IeHI/I$I, TEXHOJIOTHA MOAYJBHOTO O6y‘{€HI/I$I, TEXHOJIOTUA UT'POBOI'0 o6yquI/m, TEXHOJIOT'UH I‘pyHHOBOfI
JAUCKYCCHUHM, THTCPAKTUBHBIC TCXHOJIOIMH, TEXHOJIOTUA HpOGJ’IeMHOFO O6y‘-ICHI/I}I, TCXHOJIOTS OpraHu3anu
y‘Ie6H0-I/ICCHeHOBaT€HBCKOﬁ JICATCIIBHOCTU, TCXHOJIOTU ITIPOCKTHOI'O 06y‘IeHI/I$I, TEXHOJIOTHA pa3BUTHA KPUTHUCCKOI'O MBILIJICHUS.

5.4. Texymuii KOHTPOJIb, IPOMEKYTOUHBIIf KOHTPOJIb H IPOMEKYTOUHAS ATTeCTALUS

bannpHO-pedTHHTOBas KapTa AUCHUILIMHEI 0(OpMIIeHa KaK MPHIOKEHNE K pabouei mporpaMMe JUCIUIUINHEL.
@DOH/1 OLIEHOYHBIX CPEJCTB VI NPOBEACHUS IPOMEXKYTOYHOM aTTeCTaluyi 00y4YaromuXcs 0 TUCUUIUIMHE 0OPMIIEH OTIEIbHBIM
JIOKYMEHTOM.

6. YHEBHO-METOANYECKOE 1 THOOPMAINIMOHHOE OBECIIEYEHHUE

Jara oOpaieHuns K 3IeKTPOHHBIM YUeOHBIM N3IaHHUAM, JJIEKTPOHHBIM 00pa30BaTENILHBIM pecypcaM, COBPEMEHHBIM 0a3aM JaHHBIX U
MH(OPMAIIOHHBIM CIPABOYHBIM CUCTEMaM COBIIAJAET C JaTOH yTBEpKIeHUs paboueil mporpaMMsl
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Hanpasnenue noarorosku 44.03.05 Ilenaroruyeckoe oO6pazoanue (¢ 1BeMs NPOQUISIMU MOJTOTOBKH ),
HAaIPaBJIeHHOCTH (Tpo¢uis) «buomorus 1 «Xumus»
PaGouas nporpaMma JUCHMIUIMHBL « MUKPOOUOIIOr sl C OHOBAMH BHUPYCOJIOTHN

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas IuTEpaTypa

ABTOpLI, 3arnaBHe, CCBhbUJIKA Ha 3JICKTPOHHYIO 6I/I6J'II/IOTC‘IHyIO I/I3,HaTeJ'II>CTBO, romg

JI1.1 |Kypanosa, H.T. Mukpobuonorus : ydebnoe mnocobue : [16+] / H. T'.|Mocksa : [Tpomereii, 2020.
Kypanoga, I'. A. Kynaranze. — Yacte 3. Mup npokapHor.
— 119 c. : cxem. — Pexxum goctymna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612078. —
ISBN 978-5-00172-049-2. — TekCT : 3JIeKTPOHHBIH.

6.1.2. JlonotHUuTeIbLHAS IUTEpPATYpa

ABTOpBI, 3arnaBue, CChUTKA Ha AJICKTPOHHYIO OUOIHOTEUHYIO W3naTenbeTBO, roj
COCTaBHUTENH cucTemMy
JI2.1 |Ky3Hemnoga, E. A. MukpoOuonorus : yueoHoe nocobue : B 2 vactsix / E. A.|Kazaup : Ka3aHckuili HaloOHAIbHBII
Kys3nernoBa, A. A. Kus3zeB ; MUHHCTEpCTBO 00pa30BaHUs 1 |UCCIACOBATENLCKINA  TEXHOJIOTHYCSCKUI
HaYKU Poccun, Kazanckuit HalMoHaJbHEIH | yHHBepcuTeT (KHUTY), 2017.

HCCIICIOBATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET. —
Yactp 1. — 88 c. : Tabn., rpad., uin. — Pexxum pocryna: mo
MOJIHICKE. - URL:
https://biblioclub.ru/index.php?page=book&id=560675. —
BuGnuorp.: c. 62-82. — ISBN 978-5-7882-2277-6. - ISBN
978-5-7882-2278-3 (4. 1). — TekcT : 3MeKTPOHHBIH.

6.2 IlepeyeHs MPpOrpaMMHOro odecreyeHust

- Acrobat Reader DC

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

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month)

- Microsoft Windows 10 Education

- XnView

- ApxuBarop 7-Zip

6.3 Ilepeuenb nHGPpOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, MPO(ecCHOHATBHBIX 023 JAHHBIX

- OBC «YHuBepcuTeTCKasi ONOIHOTEKA OHIIANHY

- bazel nanneix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

7.1|HanmeHOBaHHE CIIENUATLHOTO TIOMEIIEHHS: YaeOHast ay ANTOPHUS IS TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA,
71a00PaTOPHBIX 3aHATHH, HHIUBUIYAIbHBIX KOHCYJIbTAlUH, TEKYIIET0 KOHTPOJIS, IPOMEXYTOYHON aTTecTaliy, Y ueOHO-
HccreoBaTeNbCKast JabopaTtopust O0TaHUKH U 9KOJIOTUH pacTeHnid. OcHaieHHOCTh: JlabopaTopHOoe 060pyI0oBaHKE
(IITAaTUBBI, CIUPTOBKY, MUHLIETHI, IIENAapOBAJIbHbIE UIJIBI, IPEAMETHBIC U IIOKPOBHBIC CTEKIIA, BECHI, BAHHOUKH, aCOECTOBBIE
ceTKH, nanetku), JlJaboparopHas nocyaa (mpoOHPKH, KOJIOBI, XUMHIECKHE CTaKaHbl, MEPHBIE IMIIMHIPBI, BOPOHKH,
nunetky, yamky Ierpu), O6opynoBanue 1iis yueOHbIX IPAKTUK (repOapHble MAIKK, KOIal-KH, JIYIbl, FepOapHbIe CETKH),
Mukpockon-20mt., MUkpockor OUHOKYJISpHbIN-111T., Bans komOuHnpoBanHas-1r., CTeHabl yueOHbIie-411T.,
HarypanbHble 00BbEKTHI (KOMHATHBIE PACTEHUS, TrepOapuH, BIIaKHbIE IIPEHapaThl, KOJUICKIUHU MJIO0A0B U CeMsH)-81IT.,
W3o0paszurenbHblie 1ocoous (TabIuIbl, MOIEIH, MYJISDKH)-81T., MenoBas nocka-1mr., KommiekT yue6Hoi# Medenu

7.2|HaumeHOBaHKE CIICIMATIBHOTO MOMEIICHHS: MOMEIICHHE ISl XPaHEHHS U MPO(UIAKTHUECKOTO 00CITYKUBAHUS YIeOHOTO
o0opynoBanwusi, JlabopanTckas kadeapbl OMOJIOTHHU, SKOJIOTHH U METOIUKH 00yueHus. OcHaieHHocTh: HoyTOyk-11uT.,
IIpoexrop-1mir., Dxpan-2mr., [Tnakarel, Tabmuiel, Buneomaraurona, Peaktuebl, MUKpPOCKOTIBI

7.3|HanmeHoBaHMeE CIIENMATIBHOTO TIOMEIIEHHUS: TIOMEICHUE ISl CAMOCTOATEeNbHON paboThl, UnTanbHbIi 3a1. OCHAIEHHOCTS:
ITK-4mmT. ¢ BO3MOXXHOCTBIO TIOJKIIFOUECHUS K ceTH «VIHTepHeT» 1 00ecTieyeHNeM JOCTYIa B SJIEKTPOHHYIO
nHdopmaoHHo-00pa3oBarensHyto cpeny CI'CITY, ITuceMeHHbIH cToa-4 mr., [Tapra-2 mr.

7.4|HanmeHoBaHME CIIELUATIBLHOTO TIOMEIIEHHUS: TIOMEILCHUE ISl TPOBEACHUS 1a00paTOpHbIX 3aHATHH. CTpYKTYpHOE
noapaspenenne CI'CITY — TexHomapk yHUBEpCATbHBIX MEJarOTHYECKHX KOMITETSHIINH HIMEHH JOKTOpa (QH3HKO-
MaTeMaTHYecKux Hayk, mpogeccopa E.S. Korana (yueOnsii kabunet Ne 110)

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JIS)

VYceneurHoe n3yueHue Kypca TpedyeT oT 00y4aroImuxcs IoCeIeHus JIEKIH, aKTHBHOW paboThl Ha 1a00paTOPHBIX 3aHATHAX,
BBINTOJTHEHHUS BCEX YUEOHBIX 33/IaHUH MpEeroaBaress, 03HAKOMJICHHS C OCHOBHOH M JOTIOJIHUTEIILHOM JTUTEPATypPO.

3anuch JeKIUU — 0Ha U3 GOPM aKTUBHOM CaMOCTOSATENIbHOM paboThl 00yyaromuxcs, TpeOyromas HaBbIKOB U YMEHHS KPaTKo,
CXEMaTHYHO, [TOCJIEJOBATEILHO 1 JJOTMYHO (PUKCHPOBATH OCHOBHBIC MOJIOKEHUS, BEIBOABI, 0000111eHHSs, (OpMYIUPOBKHU. B KoHIIE
JIEKIIMY TPerioiaBaTelb OCTAaBISAEeT BpeMs (5 MUHYT) IUIsl TOTO, 4YTOOBI 00yUaromuecs MMeIH BO3MOKHOCTD 33/1aTh YTOYHSOLIIE
BOIPOCHI 110 U3y4aeMoMy MaTepuaiy. [13-3a Hel0CTaTOYHOTO KOJIMYECTBA ay IUTOPHBIX YAaCOB HEKOTOPBIE TEMbI HE YAAeTCsl OCBETUTh B
MIOJTHOM 00beMe, I0ATOMY IPEenoaaBaTellb, [0 CBOEMY YCMOTPEHHUIO, HEKOTOPbIE BOIIPOCHI BBIHOCUT HA CAMOCTOSTENBHYIO padoTy
CTYIECHTOB, PEKOMEHAYS Ty WIH HUHYIO JuTeparypy.Kpome aToro, 1uis Jiyuiero oCBO€HHs MaTepuaia U cucTeMaTu3alii 3HaHUH 1o
JUCLUILINHE, HEOOXOAMMO ITOCTOSIHHO Pa30upaTh MaTepHalbl JIEKIM 0 KOHCIIEKTaM U y4eOHbIM nocoOusiM. B ciyuae
HE0OXO0IUMOCTH 00paIaThCs K MPEIoIaBaTeNio 32 KOHCYJIbTAINEH.

ITonroToBka K J1aOOpaTOPHBIM 3aHITHSM.

IIpu moaroToBke K 1a00PAaTOPHBIM 3aHATHAM CTYICHT JOJDKEH H3yYUTh TEOPETUUECKUI MaTepHall 110 TeMe 3aHATHs (MCIIOIb30BaTh
KOHCIIEKT JIEKI[UH, U3yYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTECS C IOTIOJIHUTEIbHOM JIUTEPAaTYPOH, TPU HEOOXOAUMOCTH JIOTIOJIHHUTh
KOHCIIEKT, JieJ1asi B HeM COOTBETCTBYIOIIHE 3alIMCH M3 JIUTEPATYPHBIX HCTOYHHUKOB). B ciyyae 3aTpyaHeHni, BOZHHKAIOINX NIPH
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Hanpasnenue noarorosku 44.03.05 INenarornueckoe oOpazoBanue (¢ ABeMst MPOPUISIMU TTOATOTOBKH),
HAIPaBJICHHOCTD (poduib) «buonorus» u « XuMus»
Pabouast mporpamMma JUCIMILTHHBL «MUKPOOHOJIOT s C OHOBAMH BHPYCOJIOTHIY
OCBOCHHH TEOPETHYECKOTO MaTepHala, CTYACHTY CleyeT oOpalaThes 3a KOHCYJIbTAllMeH K ImpernoaBarento. s Ha KOHCYIbTalUIO,
HeO6XOI[I/IMO XOpouIo npoaymarb BOIIPOCHI, KOTOPBIC Tpe6yIOT Pa3bACHCHMUHA.
B Hauane HaﬁopaTopHoro 3aHATHA NPENogaBaTeIb 3HAKOMHUT CTYJICHTOB C TeMOﬁ, OorjamacT IIaH MPOBCACHUS 3aHATHSA, BBIAACT
3alaHHUC. B teucHue OTBCJACHHOTO BPEMCHHU Ha BBITIOJIHEHUE pa60TBI CTYACHT MOXET 06paTI/ITBC$I K IDperiogaBaTeiiro 3a KOHCYHBTHHHeﬁ
WIN pa3bsICHEHUSIMU. B KOHIIE 3aHATHS MPOBOJMTCS MPHEM BBIITOJHEHHBIX paboT, co0eceI0BaHUE CO CTYICHTOM.
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Hanpasnenue noarorosku 44.03.05 Ienaroruyeckoe oO6pazoanue (¢ 1BeMs NPOGHISIMU MOJTOTOBKH ),
HANpaBJIeHHOCTH (mpoduis) «buonorusy» u «Xumus»
PaGouast nporpamMma JuCHMIUIMHBL «MUKPOOHOJIOr s C OHOBAaMU BUPYCOJIOTHNY

IIpunoxenue
BannbHO-peiiTHHTOBast KapTa AUCHMILTMHBL « MUKPOOHOJIOTHS ¢ OCHOBaMH BUPYCOJIOTHNY
Kypc 2 Cemectp 4
Bun xortpons MuHuMansHOE KOJMIECTBO Makcumanbaoe
OastoB KOJIN4YECTBO 0aJIOB

Paznen 1. MukpoO6uoa0rusi ¢ 0CHOBaMH BUPYCOJIOTHH
Texymuit KOHTPOJIb TIO pa3Aeny:
1 AynuropHas paboTa 10 20
2 CamocrosrenbHas pabota (cnenuanbHble 00s3aTeNbHbIC (OPMBI)
3 CamocrosrenbHas paboTa (crnenuanbHble GopMbl Ha BEIOOD) 9 15
KoHTponbHOE MEPOTIPHATHE 110 Pa3aey
IIpomeskyTOUHBII KOHTPOIb 9 15
[IpomexyTodunas aTTecTarus 28 50

Uroro: 56 100

Buns! koHTpOIISA [lepedens uny mpuMepsl 3aJaHUN, KPUTEPUU
OLICHKU U KOJMYECTBO 0aJUIOB

TeMsl U1 M3y4eHHsI H 00pa3oBaTeNbHbIe Pe3yIbTaThl

Tekyuuii KOHTPoJb Mo pazaeny 1. Mukpo610JI0THSI ¢ 0CHOBAMH BHPYCOJOTHHI

1

AynutopHas pabota Pabouass Tterpamb. IlonHas XapaKTepUCTHKA
BCEX MPOBEICHHBIX OIBITOB M OCMBICICHHbIC
BBIBOJIBI 10 TIOJIYYCHHBIM PE3YIIbTaTaM.

Mmukpobronorus, Kak HaykKa - OlIpe/ie/ieHIe, 00BEKT, METOIbI. 3HaUCHIE MHKPOOPTaHU3MOB B IPHPOJIE H TS YEJIOBEKa.
Hcropust MUKpoOHOI0TUH

ITpokapuoTuyecKuil OpraHU3M — BO3HMKHOBEHHUE, CTPOEHUE KIETKU. XapaKTePUCTUKA BHEKIETOUHBIX CTPYKTYP.
Knerounas ctenka. MexaHu3M U THIIBI IBIDKEHUS IIpokapuoT. Mopdomorus 6akrepuii

INomynauuoHHass MUKPOOHOJIOTHS.

@uzuonorus 6akTepHanbHON KIETKU

OCHOBHBIE IPUHLIUIBI MUKPOOHOJIOTUYECKOT0 UCCIEIOBAHUS.

OCHOBHBIE I'PYIIIBI MUKPOOPTraHU3MOB. CTpoe-Hue OakTepualbHOM KIEeTKH.

OCHOBHBIE TAKCOHOMUYECKHUE TPYTIIHI OaKTEPHIA.

3aKOHOMEPHOCTH Pa3BUTHUSI MOMYJIALMH MUKPOOPTaHU3MOB.

OO0pazoBaTenbHBIN PE3yJIbTAT:

3HaeT: MeToAbl paboThl ¢ OHOJOrMYECKMMH OOBEKTAMH, MHKPOCKOIHMPOBAHMS, H3TOTOBJICHHS M OKPAaCKH
MHKPOOHOJIOTHUECKUX  IPEenapaToB, METOJAUKY IOATOTOBKM IMTATENBHBIX  CpeA, MOIYy4eHUS  KYJIbTYp
MHKPOOPTaHN3MOB; B 00BeMe, 00eCIeuMBalOIeM MHperofaBaHie OHONOTHY, MpeaMeT W O00BEKT MHKPOOHONIOTHH,
HCTOPHIO CTAHOBIICHUSI HAYKH, LINTOJIOTNYECKHE, MOP(OIOrHIecKue, (PH3HOIOTHIECKHE, IKOIOTNUECKUE 0COOCHHOCTH
MHKPOOPTaHN3MOB ¥ BUPYCOB, HX 3HaU€HHE B OHOchepe U It YeToBeKa.

VYMeeT: OCyLIECTBISTH IOMCK JHMTEPATYphl MO0 MHKPOOHOJOTHH C OCHOBAaMHM BHPYCOJIOTHH, aHAIU3HPOBAaTh MU
CHHTE3HPOBATh ITOIYUCHHYIO MH(OPMAIHIO; OCYIIECTBISTh PAIMOHATBHBIA BBEIOOP M HCIIOIb30BAaTh HEOOXOIMMBIC
pecypchl And  pemieHus NpoQecCHOHAIBHBIX 3alad; WHTEPIPEeTHPOBATh PE3yJbTaThl MHKPOCKOINHPOBAaHUS,
MHKPOOHOJIOTHYECKOT0 aHalN3a; HPUMEHSATh OCHOBHBIC METOJbl paboThl C OHOJOIHYECKMMH OOBEKTaMH,
MHUKPOCKOIIMPOBAHUS, H3TOTOBJICHUS M OKPAaCKM MHKPOOHOJIOTMYECKHX IIPENapaToB, METOJUKY IOATOTOBKH
MUTATENBHBIX CpeJl, MOMy4YEeHHS! KyJbTYp MHKPOOPraHH3MOB; OCYIIECTBIISITH OTOOp Yy4eOHOro Conep)aHus IO
MHKPOOHOJIOTHH C OCHOBaMH BHPYCOJIOTHH JUTSl peai3aliii 00pa30BaTeabHOI IPOrPaMMBI; HCIIOIb30BaTh 3HAHUS 110
MHKPOOHOJIOTHHU C OCHOBAaMH BUPYCOJIOTHH B IIEarOrHYEeCKOM e TeIbHOCTH.
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Hanpasnenue noarorosku 44.03.05 Ienaroruyeckoe oO6pazoanue (¢ 1BeMs NPOGHISIMU MOJTOTOBKH ),
HANpaBJIeHHOCTH (mpoduis) «buonorusy» u «Xumus»
PaGouast nporpamMma JuCHMIUIMHBL «MUKPOOHOJIOr s C OHOBAaMU BUPYCOJIOTHNY

2 | CamoctosTenbHas paboTa
(obs3aTenbHBIE (HOPMBI)

Hakonnenune 3HaHMHA TO MHUKPOOHOJIOTHH H
BUPYCOJIOTUH

Oco0eHHOCTH TPOPHUECKHX MPOIECCOB MUKPOOPTaH3MOB. OCOOCHHOCTH KJIAaCCH(DUKAIIMH BUPYCOB, TAKCOHOMHUSI.
BakTepuanbHbie U BUpyCHBIC 3a00seBanus. CAaHUTapHBIC U TUTUCHUYECKUE HOPMBI

OO0pazoBaTenbHbI pe3yIbTaT:

3Haer: MeroApl paboThl € OHOJOTHYECKHMH OOBEKTaMH, MHKPOCKOIMPOBAHUS, HM3TOTOBJICHHUS H OKPAaCKH
MHUKPOOHMOJIOTUYECKHX  MPENapaTtoB, METONUKY IOJATOTOBKM  MHUTATENbHBIX  Cpel, TONYYCHHS  KYJIbTYp
MHKPOOPTaHM3MOB; B 00beMe, 00ECHeUnBarOIIeM TpENoaBaHue OHOJIOTHH, MPEIMET U OOBEKT MUKPOOHOJIOTHH,
HCTOPHIO CTAHOBIICHHUS HAYKH, IMTOJIOTHYECKUE, MOP(OIIOrHIeCKUE, PU3NOTOTHYECKUE, IKOIOTHISCKHE OCOOCHHOCTH
MHKPOOPraHU3MOB M BUPYCOB, HX 3Ha4€HHE B OHochepe u s Y4eIoBeKa.

YMeeT: 0CyIIeCTBIATh MOUCK JTUTEPATYPHI IO MUKPOOHUOJIOTHH C OCHOBAMH BHPYCOJIOTHH, aHATU3UPOBATh U
CHHTE3MPOBATH IIOIYYCHHYIO HH(MOPMALHIO; OCYLICCTBILITh PALMOHATIBHBIA BRIOODP M HCIOJIH30BaTh HEOOXOANMBIE
pecypchl sl penieHus MpohecCHOHANBHBIX 3a/1a4; HHTEPIPETUPOBATh Pe3yIbTaThl MUKPOCKOIIMPOBAHUS,
MHUKPOOHOJIOTHYECKOTO aHAIH3a; IIPUMEHSATh OCHOBHBIE METOIBI paOOTHI ¢ OMOJIOTHUECKUMH OOBEKTaMH,
MHUKPOCKOITUPOBAHNS, U3TOTOBICHUS U OKPACKH MUKPOOHOJIOTHYECKUX TIPENapaToB, METOIUKY MOJATOTOBKU
MUTATEIBHBIX CPEJl, MOIYICHUS KyJIbTYP MUKPOOPTAHM3MOB; OCYILECTBIATH OTOOP YIeOHOTO CONCPIKAHMS 1O
MHUKPOOHOJIOTUH ¢ OCHOBAMH BUPYCOJIOTUH JIJIsl peaiu3aiiui 00pa3oBaTeIbHOMN MPOrpaMMBI; HCIIONIb30BATH 3HAHHUS 110
MHKPOOHOJIOTHH C OCHOBAMH BUPYCOJIOTUH B [IEATOTHIECKO ASSITEIbHOCTH.

3 | CamocrosTenbHas paboTa
(Ha BBIOOD CTY/CHTA)

Pedepar

Oco0eHHOCTH KI1acCU(UKAIMN BUPYCOB, TAKCOHOMHUSL.
BakrepuanpHbie v BUpycHbIe 3a00eBanns. CaHUTapHBIC U THTHCHIYeCKHe HOpMBI OOpa30BaTe/IbHBIN PE3yIbTAaT:
IMouck u  ukcamusi 3HAaHUI O HOBBIX UCCIICAOBAHUIX B 00JIACTH MUKPOOHOJIOTHH U BUPYCOJIOTHH

OO0pa3oBaTenbHBIN pe3ysIbTaT:

3HaeT: MeToasl pPabOTHl C OHOJIOTMYECKUMM OOBEKTaMH, MHKPOCKOIMPOBAHUS, W3TOTOBJICHUS U OKPACKU
MHKPOOHONIOTHYECKHX  ITIPEMapaToB, METOAWKY MOATOTOBKH IUTATENBHBIX  Cpefl, TIONYyYeHUS  KyIBTYp
MHKPOOPraHU3MOB; B 00beMe, 00ecHeunBaloleM NpernofaBaHue OUOJOTUM, MpPEAMET U 00BEKT MHKPOOUOJIOTHH,
HCTOPUIO CTAHOBJICHUS HayKH, IUTOJIOTHYECKHE, MOP(OIOTHIeCKe, (PH3HOTOTHIECKHE, SKOTOTHIECKHE 0COOCHHOCTH
MHKPOOPTaHU3MOB U BUPYCOB, UX 3Ha4UeHHE B OHocdepe U 11 4enoBeKa.

YMeeT: 0CyIIeCTBIATh MOUCK JIATEPATYPHI IO MUKPOOHOIOTHH ¢ OCHOBAMH BHPYCOJIOTHH, aHAITM3UPOBATh U
CHHTE3UPOBATh MOTYUYEHHYI0 HH(OPMAIIMIO; OCYILECTBIIATh PALIMOHAIBHBIN BBIOOP U HCIONB30BaTh HEOOXOAUMBIE
pecypesl IS pemeHus Mpo(ecCHOHANBHBIX 3a/]a9; HHTEPIPETHPOBATh PE3yIbTaThl MUKPOCKOIIPOBAHHS,
MHKPOOHOJIOTUUECKOTO aHANIN3a; IPUMEHSITh OCHOBHBIE METObI PA0OTHI ¢ OMOJIOTMYECKUMHU 00BEKTaMHY,
MHKPOCKOITHPOBAHMUS, H3TOTOBIICHHS H OKPACKH MHKPOOHOJIOTHYECKUX MPETIapaToB, METOANUKY ITOJTOTOBKH
IUTATENbHBIX CPEl, TOIYyYEeHUs KyJIbTyp MUKPOOPTaHU3MOB; OCYIIECTBIATH 0TOODP Y4eOHOTr0 COJep KaHMUS 110
MHKPOOHOIIOTHH C OCHOBAaMHU BUPYCOJIOTHH IS pealu3aliii 00pa3oBaTeIbHOIT IPOTpaMMBl; HCIIONB30BaTh 3HAHUS IO
MHKPOOHOIOTUH C OCHOBAMU BUPYCOJIOTHHU B IIEJarOTHYECKON JIESITeIbHOCTH.

KontponsHoe Meponpusitue no
pazzeny

PazpaboTka cucTeMbl BOIPOCOB K BUAEO IO
TEeMaTHKe MUKPOOHOJIOTHH B BUPYCOJIOTUH

OcBOCHHE HaBBIKOB KPUTUYCCKOT'O aHaJIn3a BUACOMATEPUAJIOB JOCTYITHBIX YEPE3 UHTCPHET U CITOCOOHOCTH CO31aBaThb
Ha UX OCHOBE KOHTPOJIBHBIC MaTCpUaJIbl.

[IpoMexyTOUHBII  KOHTPOJIb
(xosmuecTBO OaNIIOB)

50 GamioB

[IpomexyTouHasi aTTecTarus

IIpencrapieHsl B (OHAE OLIEHOYHBIX CPEJICTB Ui MPOMEXKYTOYHOM aTTECTallMH 10 TUCLIHUILUINHE
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