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Hanpasnenue noarorosku 44.03.05 Ienarornyeckoe o0paszopanue (¢ aBeMs NpoQUISIMU TOJTOTOBKH),
HarpaBJIeHHOCTD (poduik) «buonorus» u «Ieorpadusi»
PaGouas nporpamma JUCHUIUIMHBL «MHUKPOOUOIIOT s C OHOBAMH BUPYCOJIOTHNY

1. HEJIM U 3AJIAYY OCBOEHUSI JUCLIUILIMHBI (MOLYJIST)

IHenap n3ydyeHusi IMCHUIIMHBI: OBJIAJICHHE O0YYAIOIUMHUCS OMOJOTNYECKHMMH U METOIMYECKUMH 3HAHUSAMHU 10 MHKPOOHOJIOTHS C
OCHOBaMHU BHPYCOJIOTHH, YMEHHSIMH H CHOCOOAMH JESITENbHOCTH, TEM CaMbIM CIHOCOOCTBYSl Pa3BHTHIO TOTOBHOCTH CTYICHTOB
UCIIOB30BAaTh IIOJydEHHBIC pPE3yJNbTaThl OCBOCHMS MUCHUIUIMH MOAyas B Oymymeid mpodeccroHaIbHO-TIeAarornuecKom
JIeATSITLHOCTH.

3amaun u3ydeHus: TUCHUTINHDI:

3HAHHE MPEAMETa U3YUCHHS MUKPOOUOJIOTHH C OCHOBAMHU BHPYCOJIOTHHU;

3HAHHE MECTa MUKPOOHOJIOTHU C OCHOBAMH BUPYCOJIOTHH B CHCTEME OHOIOTMYECKHIX TUCIHUILINH;

3HAHHE MUKPOOHOIIOrMYECKON TEPMUHOIIOT U

3HAHHE CTPYKTYPHOU M (DYHKIIMOHAIBHOH OPraHU3allii BUPYCOB U KJIETOK MUKPOOPTaHU3MOB;

y4JacTHe B MPOBEJCHUH JTA00PATOPHBIX UCCIICIOBAHUI;

OCYIIECTBIICHNE Y4eOHO-HUCCIIEA0BATEIbCKON pabOThI M0 MUKPOOUOJIOTHH U BUPYCOJIOTHH;

YMEHHE H3J1araTh U KPUTHIECKH aHAIN3UPOBaTh 6a30BYI0 HH(POPMALIUIO IO MUKPOOUOIIOTHH 1 BUPYCOJIOTHH

Qobaacth npodeccuoHanbHoi aesTeabHocTH: 01 OOpasoBaHue U HayKa

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMObI

Huxon (pazgen) OIL: |B1.0.07

2.1|Tpe601mmm K IIpeBapHTe/ILHOI N0r0TOBKe 00y4al0Ierocs:

ConeprkaHre JUCLMIUIMHEI 0a3upyeTcst Ha MaTepHuae:

«AHaToMuUs 1 MOp(l)OJ'IOFI/IH paCTeHHfI)), «300I10THA IIO3BOHOYHBIX), «300J10THs1 0€CIIO3BOHOYHBIX)

2.2| JucuumianHbl (MOIYJIM) U NPAKTUKH, VIS KOTOPbIX 0CBOEHHE TAHHOM U CHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeauIecTByonee:

OCHOBBI MEIUITUHCKHUX 3HAHUI

be3onacHOCTh KU3HEIEITSILHOCTH

OO1IBS PKOJIOTHS

DKOJIOTHS )KHBOTHBIX M UYEJIOBEKA

3. KOMIIETEHIIUH OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCIHHUIIIMHBI
MOJYJIsA)

YK-1. Cioco0eH oCyliecTBIsATH MOUCK, KpUTHYECKHI aHAJIM3 U CHHTe3 HH(pOpMAIUH, IPUMEHATH CHCTEMHBIN MOIXO0/ 1JIsI
pelieHusi NOCTABJIEHHBIX 3a1a4

YK-1.1. AHanu3upyeT 3a1aqy, BbiieJisisl 3Talbl ee PellleHus], 1eiiCTBHUS 110 PelIeHHI0 321a4H.

3HaeT: MCTO/1bI pa60T1>1 ¢ OHMOJIOTHYECKUMHU OGLCKTaMI/I, MUKPOCKOIIUPOBAHMS, U3TOTOBJICHUSA U OKPACKU MI/IKp06I/IOJ'IOFI/I'{€CKI/IX
IperapaToB, MCTOAUKY IOATOTOBKH MUTATCJIbHBIX CPCM, MOJYUCHUS KYJIIBTYD MUKPDOOPTraHU3MOB

YK-1.2. Haxoaut, KpMTHYeCKH aHAJIM3UPYeT U BbIGHPaeT HH(POPMALHIO, HEOOXOAUMYIO LISl pellleHHs IOCTABJIeHHOMH
3aJa4H.

VYMeeT: 0CyIEeCTBIATh HOUCK JTUTEPATYPHI IO MUKPOOHOJIOTHH ¢ OCHOBAMH BHPYCOJIOTHH, aHAIM3UPOBATh U CHHTE3UPOBATh
HOJIyYeHHYI0 HH(OpMaUIo

YK-1.3. PaccmaTpuBaeT pa3jiuyHble BADHAHTHI pellleHus 32241, OLleHMBAeT UX MPEeHMYIeCTBA U PUCKH.

Ymeer: OCYIIECTBJISITH paHHOHaHLHBIﬁ BBI60p 1 UCIIOJIb30BATh HCO6XOZ[I/IMLI€ PECYPCHI JJIsI pCIICHUS HpOCI)CCCI/IOHaJILHLIX 3a1a4

YK-1.4. I'paMmoTHO, JJOTHYHO, APTYMEHTUPOBAHHO ()OPMHPYET COOCTBEHHBIE CYKIEHUS H OLEHKHU; OTINYaeT (PaKThI OT
MHEHW, HHTEPIPETAIUii, OLIEHOK B PACCY:KIEHUSAX APYTUX YYACTHUKOB JI€ATeJILHOCTH

Ymeer HHTCPHPETUPOBATH PE3YJILTATEI MUKPOCKONIMPOBAHUS, MI/IKp06I/IOJIOFI/I‘IeCKOI‘O aHaju3a

YK-1.5. OnpeneJisieT ¥ OleHUBaeT NPAKTHYECKH e NOCJIECTBUS BO3MOKHbIX BADMAHTOB PellieHUsl 32124

Vwmeer: MPUMECHATH OCHOBHBIC METO/bI pa60Tu ¢ OHOJIOTHYECKUMH O6"bCKTaMI/I, MUKPOCKOIIUPOBAaHUS, U3I'OTOBJICHUSA U OKPACKU
MI/IKpO6I/IOJIOFI/I‘IeCKI/IX nperaparoB, METOAUKY IMOATOTOBKH IMUTATCIILHBIX CPEJ], NOJYYCHUSA KYJIBTYP MUKPOOPIraHU3MOB

OIIK-8. Crioco6eH ocymecTBJISITh NeJaroru4ecKyro AesiteJibHOCTh HA OCHOBE CHelHaJILHbIX HAYYHbIX 3HAHUH

OIIK-8.1. 3naet: nucTopuio, TeOPUI0, 3aKOHOMEPHOCTH U PUHIHUINBI NOCTPOeHNHs M GYHKIIMOHNPOBAHNS 00Pa30BaTeILHOTO
nporuecca, poJjb U MeCTO 00pa30BaHusI B KU3HM YeJ0BeKa 1 0011ecTBA, COBPeMeHHOe COCTOSIHNE HAY4YHOii 06/1acTH,
COOTBETCTBYIOIIEH MpPenoaBaeMoMy NMpeIMeTy; NPUKJIaTHOoe 3HaYeHHe HAYKH; criennpuuecKue MeTo/Ibl HAy4YHOT0 MO3HAHUS
B 00beMe, 00ecneunBaoleM NMpenojaaBanne yuedOHbIX NpeaMeToB

3HaeT B 00beMe, 00ECIICUHBAIOLIEM PENOaBaHUe OHOJIOTHH, TPEAMET U 00BEKT MUKPOOHOIIOTHH, HCTOPHIO CTAHOBIICHUS HAyKH,
LIMTOJIOTHYECKHE, MOpdOIornyeckne, HQU3H0IOTHIECKUe, IKOIOTHIECKHEe 0COOEHHOCTH MHKPOOPIaHH3MOB U BUPYCOB, X 3HAUYCHHE
B Onocdepe u A5t 4enoBeka

IK-1. Cnocoden OCYHIECCTBJIATH NEAAIrOrHYCCKYI0 JCATECJIbHOCTD 110 peajiu3auuu 06pa30BaTeJ’lBHOF0 nmpouecca 1mo npeamMery

IIK-1.1. YMeeT peau3oBbIBaTh 00pa3oBaTe/bHYI0 IPOrpaMMy MO NMpeAMeTY ¢ Y4eToM crielfuuKu cofepKaHus, MeTO/I0B U
HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOI'0 3HAHUS

YMeeT ocyImecTBIATs 0TOOp YIEOHOTO COAEp KAHUS IO MHKPOOHOJIOTHH C OCHOBAMHU BUPYCOJIOTHH IS peaTnu3alin
00pa3oBaTeNbHOM MPOrpaMMBI

IIK-1.2. Peann3zyer 00pa3oBaTe/IbHYI0 IPOrPaMMy 10 NPeAMETY ¢ MCI0JIb30BAHUEM TeXHOJIOTHI npodeccHOHAILHOM
JesITeJbHOCTH

‘VMeer: ucnob30BaTh 3HAHUS 110 MI/IKpO6I/IOJ'IOT‘I/II/I C OCHOBaMHU BUPYCOJIOT'MU B nenaromqecrcof/'l JCATCIbHOCTH

4. CTPYKTYPA U COAEPKAHME JUCIUIIJIMHBI (MOAYJIS)

Kon HaunmenoBanue pa3jesioB u TeM /BH/L 3aHATUS/ Cemectp | YacoB | MHTepakT.
3aHSTHS

Pazgen 1. Mukpo0mnoJiorus ¢ 0CHOBaMH BHPYCOJIOTHH
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Hanpasnenue noarorosku 44.03.05 Ienarornyeckoe o0paszopanue (¢ aBeMs NpoQUISIMU TOJTOTOBKH),

HarpaBJIeHHOCTD (poduik) «buonorus» u «Ieorpadusi»
PaGouast [porpamMmma JUCLHUIIIMHBI «M I'IKD()GH().‘[()I'HS[ C OHOBAMM BHUPYCOJIOTHH»
1.1 MukpoOuosnorus, KaKk Hayka — onpezielieHue, 00bEeKT, METO/Ibl. 3HAUCHHE 4 2 2
MHKPOOPTaHU3MOB B IpUpOJe U I yenoBeka. Mctopust Mukpobuooruu. /JIex/
1.2 IpokapHOTHYECKUH OPTaHU3M — BOSHUKHOBEHHE, CTPOCHUE KIICTKH. 4 2 0
XapakTepuCcTHKa BHEKIIETOYHBIX CTPYKTYp. Kiterounas crenka. MexXaHH3M M THITBI
JBIKEeHUs npokapuoT. Mopgonorus 6axrepuii /JIex/
1.3 CucreMaTtika MUKPOOpPraHu3MoB /JIek/ 4 2 2
14 Pa3BuTHe n pa3MHOXEHHE MUKPOOPTraHU3MOB /JIex/ 4 2 0
15 Bupycsr /Jlex/ 4 2 0
1.6 DKOJIOTUS] MUKPOOPTIaHM3MOB. 3HauUeHHE BHEITHUX (PaKTOPOB cpe/bl (KUCI0poa, 4 2 0
TeMIepaTypbl, BIaXHOCTH, pH cpespl) Ha KHU3HEAEATEIBHOCTD «3KCTPEMATBHBIX» U
«HOpMaJIbHBIX» Tpymnil /JIex/
1.7 TexHuka 6e30macHOCTH pabOTHI B MUKPOOHOJI0rHYeckoil saboparopuu. OCHOBHBIE 4 2 0
METOJIbI HCCIICIOBAHNSI MUKPOPTaHu3MoB. /J1ab/
1.8 ITpuems! paboTh! kK GakTepuanbHbIMU KyIbTypamu. Kinaccuukanus nuTaTenbHbIX 4 4 0
cpen. [ToceB MUKpOOpraHU3MoB Bo3ayxa. /J1a6/
1.9 W3ydeHue KynbTyp MUKpOOpranusMoB. IlogcueT MUKpOOPraHU3MOB B BO3/1yXe 4 4 2
HcClleTyeMbIX moMenteHnit. /J1a6/
1.10  |OcBoenue npreMoB MUKPOCKOTIMPOBaHUS OakTepuil. /J1ab/ 4 4 2
111 |M3yueHue MUKPOOPraHM3MOB, OOUTAIOIMIUX HA Pa3JIMUHBIX IUTATENIBHBIX CPEaax. 4 4 2
/J1ab/
1.12  [Ponb MMKpPOOPraHHU3MOB B KPyrOBOpPOTE BEIECTB B Ouocdepe u s uenoBeka /J1ad/ 4 2 0
1.13  |Dusuonorus 6akTepUaTbHON KIETKU — SK30TPO(MHBIN THI MUTAHUSA, OCOOCHHOCTH 4 20 0
6uocuHTe3a 6eNKOBBIX MOJIEKYN. OCHOBHBIE CIIOCOOBI noaydeHus: C — aBTOTPOdLI U
rerepoTpodbl. OCHOBHBIE CIIOCOOBI OITyUeHUsI SHEPTUU. DPOTOTPODBI - HEKOTOPHIC
0COOEHHOCTHU 0aKTepUaIbHOrO POTOCUHTE3a. XeMOTPO]HI - pa3INyKs IPOLECCOB U
XapaKTePHUCTHKA MUKPOOPTaHN3MOB, OCYIIECTBIIAIONINX TIPOIIECCH XEMOCHHTE3A,
JiIxaHusi 1 Opoxxenus /Cp/
1.14  [Knaccuduxanus, ¢puznonoruueckue 1 OMOXUMHIECKUE OCOOCHHOCTH HEKJIETOUHBIX 4 20 0
hopm xuznn /Cp/
1.15 |baxrepuanbHble U BUpYyCHbIE 3a001eBaHus. CaHUTapHbIE U THTHEHUYECKUE HOPMBIL. 4 20 0
/Cp/
1.16 |IToaroToBka K KOHTPOJIBHOMY MEPONPUATHIO 10 Kypcy /Cp/ 4 14 0
1.17 KontponsHoe Meponpusitie no kypcy 4 2 0

5. OueHoYHbIE H METOAMYECKHE MATEPHAJIBI M0 JUCHHUIIJINHE (MOIYJII0)

5.1. Conep:xanune ayTuTOPHOI padoTHI MO TUCHUILINHE (MOIYJIIO)

4 cemectp, 6 nexuuii, 11 1adbopaTopHBIX 3aHATHIL
Paznen 1. MukpoOuoa0rusi ¢ 0CHOBaMH BHPYCOJIOTHH
Jlextust Nel (2 gaca)
Mukpo6rosorus, Kak Hayka - OIpe/ieJICHue, 00bEKT, METOAbL. 3HaYeHHEe MUKPOOPTraHU3MOB B IIPUPOJE U 11 YeroBeka. KcTopust
MHKPOOHOJIOTHH.

OtxpbiTie Mukpomupa A. BaH JleByHrykoMm. Pabotsr Jl.Ilacrepa, P.Koxa, N.M1.MeunuxoBa, H.®.I'amanes, C.H.Bunorpancxkoro,
M.Beitepunka, A.®nemunra, [1.9pauxa u ap. Otkpeitie BupycoB J[.M.MIBaHoBckuM. Pa3BuTHE OMOXHMHYECKOTO HAIPABJICHUS B
mukpobnonorun  A.KmoiiBepom, K.Ban Hunem. PabGotsl oteuectBennbix mmkpobmonoroB: H.B.I{ukmmackoit, I'.A.Hancona,
H.A Kpacunbhuxkosa, E.JI.IITanomuukosa, E.H.Konaparsesa u ap. Pazsutue muxpo6uosnoruu B XX CTOJIETHH.
IepcriexTuBE pa3BuTHs MUKpoOuonoruu B X XI cronernn. Pemenue rnobanbHBIX MpoOiieM MO CTa0MWIN3auy OaKTePHsIMH Ia30BOT0O
coctaBa arMmocdepbl 3eMiM, OXpaHa OKPYXKAIOIIEH Cpeibl, HEMOCPEACTBEHHOE Y4YacTHE B PEIICHUH INIPOAOBOJILCTBEHHBIX,
MEIUIMHCKAX U SHEPreTHYECKUX MPOOIIEM YellOBEUeCTBa.

Jlexums No2 (2 gaca)
IIpokaproTrndeckuii opraHn3M — BO3HUKHOBEHHE, CTPOCHUE KJIETKH. XapaKTepUCTUKA BHEKJICTOUHBIX CTPYKTYp. KitleTouHnas creHka.

MexaHU3M U TUIBI ABHXKEHUS NPoKapuoT. Mopdonorus d6akrepuit

CrpoeHne OakTepuaTbHOM KIIETKH. PocT 1 pasMHOoXkeHne 6akTepuit. OcCOOEHHOCTH CTPOSHHS KJIETOK dyKaproT. Mopdoorus u
CTPYKTYpa IIPOKAPHOT, CIIOCOOBI UX PEIPOAYKIINH.
Mopdonorus Mukpo6oB. OCHOBHBIE ITPU3HAKH MPOKAPHOTHUECKON KIIETKH. YIJIBTPACTPYKTypa M XMMHUYECKUI cocTaB OakTepuii.
Crpoenne 060m04kH 6akTepuil. Pa3nuuust B CTpOSHHUH I'PaMIIOJIOKHUTENIBHBIX U TPAMOTPULATEIbHBIX OaKkTepuil. XMMHUYECKHUH COCTaB,
CTPOEHHE U POJIb Karcyibl U cropbl. [IpoTomnacTsl, cheporactsl, L-hopMbl OakTepHii © MUKOTIIIa3MBI.

Jlextust Ne3 (2 gaca)

CucreMaTHKa MUKPOOPTraHU3MOB

OOmue cBeeHus 0 CUCTEMaTHKe U HOMEHKJIAType MPOoKapuoT. IIpuHIuIbEl PeHOTHITMYECKOH U (QUIOTeHETHIECKOH CHCTEMATHKH.
OCHOBHBIE TAaKCOHOMHYECKHE Tpymmbl OakTepuid. IloHATHS BHI, HmITaMM, KylbTypa, KiIOH, nomyisiius. CoBpeMeHHbIE NPHEMBI
CUCTEMATHKH — PeCTPUKIHOHHBII aHanu3, Tunupoanue JTHK u 16SpudocomansHoit PHK.

Jlexums Ne4 (2 gaca)

Pa3Butue 1 pa3MHOXKEHHE MUKPOOPTaHU3MOB

Knerounsii mukn OGaxtepuii. Jenenue. Ilokosimmecs ¢opmbl Oakrtepuid. Otambel oOpa3zoBaHust sHAocnop. Poct Oakrepuii B
MEPUOJUUYECKOM KYIbType U HENPEPBIBHON KyJbType. IIpoTouHOE KyIbTUBUPOBAHUE.

Jlexums Ne5 (2 gaca)

Bupycst
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Hanpasnenue noarorosku 44.03.05 Ienarornyeckoe o0paszopanue (¢ aBeMs NpoQUISIMU TOJTOTOBKH),
HAaIpaBJIeHHOCTH (mpoduis) «buonorus» u «I eorpadusm»
PaGouas nporpamma JUCHUIUIMHBL «MHUKPOOUOIIOT s C OHOBAMH BUPYCOJIOTHNY

Bupycsl kak ¢opma xuzuu. Ctpoenue. Vcropus uccienoBanuii. Kinaccudukauus. DBosroims. Poip B 3a00neBaHUsIX 4YeIOBEKa.
BupycHsle 3a001eBaHus Y pa3IMYHbIX OpraHu3MoB. Posb BupycoB B Guocdepe.
Jlexums Ne6 (2 gaca)
DKOJIOTHSI MUKPOOPTaHU3MOB. 3HaUeHHE BHEUTHUX (DAKTOPOB Cpebl (KUCIOpOia, TEMIIEPATYphl, BlIaXHOCTH, pH cpenpl) Ha
JKH3HEICSTENFHOCTD «IKCTPEMATIBbHBIX» U «HOPMAJIBHBIX)» TPYIIII
3aBUCUMOCTh MHKPOOPTaHH3MOB OT BOJHOTO PEXHMa M KUCIOTHOCTH CpEJAbl, TeMIepaTypbl, JaBJICHUsS, XUMHYECKHX BELIECTB,
paguaruu. OTHOIIEHHE MHUKPOOPTaHM3MOB K KHCIOpPOIy. Pasnmiume peakuuy Ha BHEUIHHE BO3JCHCTBHS BET€TATUBHBIX KIETOK M
sunocnop Oaxrepuid. IIpenoTBparueHue pa3BUTHS MHKPOOPTraHU3MOB C IMOMOIIBIO (PU3MYECKUX, XUMHUYECKHX U OHOJOTMYECKUX
(haxTOpOB B OBITY, IPOMBIILIEHHOCTH, CETbCKOM XO3SHCTBE.
Jlab6opaTopHoe 3ausaTue Nel (2 yaca)
TexHuka 6e30MacHOCTH pabOTH B MUKpOOHOIOTHYecKOi TabopaTopun. OCHOBHBIE METO/IbI HCCIICIOBAHHS MUKPOPTaHU3MOB.

1. OOcyxIeHHEe MPaBUII TEXHUKH 0€30MACHOCTH B MUKPOOHOJIOTHYECKOH JIAOOpaTOPHH.
2. M3roToBjeHHE U KOHTPOJIb CTEPUIIHOCTH IMHUTATENbHBIX Cpea AJs BelpamuBanus rereporpodos: MIIA, cpena Dmbdu. Nzyuenue
IPUEMOB PaOOTHI C MEYBIO IS CTEPHIIN3ALINYL. .

Jla6opaTopHoe 3ansTue Ne2-3 (4 yaca)

ITpuems! paboTh! K GakTepuambHBIMU KyIbTypaMmu. Kinaccupukanus mutaTeabHBIX Cpell.

. [TocTaBUTB OMNBIT IO OCAXKICHUIO MUKPOOPTaHU3MOB BO3/1yXa
. [ocTaBUTP KyJIbTYpY MaCJISIHOKHCIIBIX OaKTEpUi Ha )KUAKOH €CTECTBEHHOM IEKTUBHON MMUTATEIBHOI cpele
. [TocTaBuTh KyIbTYpy CBOOOJHOKHMBYIINX a3pPOOHBIX a30T(PHUKCATOPOB HA KUKOW CUHTETUYECKOH AIIEKTUBHOM MUTATENIBLHON cpeie
. [TocTaBUTh KyJIbTYpY LEILTFOJIO30PA3PYLIAIONINX OaKTepHit
. [octaBUTh KyNIbTYpY MEKTUHOPA3PYIIAIONINX OaKTepHUid
. [TocTaBUTPH KyIbTYpy FHUJIOCTHBIX (AMMOHHU(QHUIUPYIOIINX ) OaKTepHit

JlabopatopHoe 3ansTue Ned-5 (4 yaca)

H3zydenue KyapTyp MUKpOOPTaHU3MOB. [locdeT MUKpOOPTaHI3MOB B BO3AYXE UCCIEIYEMBIX TOMEICHUH
1. M3yueHue KynbTyp MHKPOOPraHu3MoB. [lojcueT MHKpOOPraHW3MOB B BO3JyXE HCCIEIYEMBbIX MOMEHICHUH. AHaln3 KOJIOHHH
MHKPOOPTaHU3MOB.
2. [TocTaBuUTh KYJIbTYpy CEHHOM MAJIOYKU Ha )KUIKOW €CTECTBEHHOH 3JIEKTUBHOW MHUTATEIbHOM cpene
3. ITocTaBHUTh KyIbTYpY MUKPOOPTaHU3MOB ITOYBHI HA «TOJIOTHOM arapey.
JlabopatopHoe 3aHsTue Ne6-7 (4 vaca)
OcBoeHNe TPHEMOB MUKPOCKOITUPOBAHUS OaKTEPHIA.

Ha npumepe mrtaMMa MUKpOOPTraHU3MOB BO3JIyXa BBIPOCLIETO Ha IUIOTHOM Cpejie MPOBECTH OKPAcKy, MUKPOCKOIIMPOBAHHE U aHAJIH3
CJIeTYIOIIUX TIPETIapaToB:
1. Ilpenapat «pa3gaBieHHas KaIus»
2 Ilpemapat «BHUCsUast Karumshy
3.DukcUpOoBaHHBII Ma30K
4.CriernanbHbIe BUIBI OKPACKHU:
4.1. Oxpacka KJICTOYHOM CTEHKH II0 IrpaMMy
4.2. Oxpacka Karcyn Ha IpMKHU3HEHHOM TIperapare
4.3. Okpacka Crop Mo LI

U1 W=

JlabopatopHoe 3ausTue Ne8-9 (4 vaca)
W3y4yeHnne MUKpOOPTraHU3MOB, OOMTAIONIMX HA Pa3IMYHbBIX MUTATENBHBIX CPeax.
. PaccMoTpeTs, 3apucoBaTh U OIHCaTh MUKPOOPTaHU3MBbI, OCYIIECTBIIAIOIINE MOJIOYHOKHUCIIOE OpOXKEeHNEe
. PaccmoTpets, 3aprucoBarh 1 OnmcaTh MEKPOOPTaHU3MBL, OCYIIECTBIIIOIINE CIIUPTOBOE OpOXKEHNE
. PaccMoTpeTs, 3apucoBaTh U OMHCAaTh MUKPOOPTaHU3MBbI, OCYLIECTBIISIONINE MACIITHOKHCIOE OpoKeHNe
. PaccmoTpeTs 1 onmrcaTh MEKpOOPTaHU3MBL, OCYILIECTBITIOIINE OpOKe-HIEe MEKTHHOBBIX BEIECTB
. PaccMoTpeTs 1 omucaTh MUKPOOPIaHU3MBI, OCYILECTBIISIOIINE YKCYCHOKUCIIOE OKUCIIEHHUE CITUPTA
. PaccMoTpeTs 1 omcaTh MEKpOOPTaHU3MBI, OCYIIECTBIISIONINE a3pOOHOE Pa3IOKEHHUE TIEIUTIONIO3EI
. PaccmoTpeTs, 3apucoBaTh ¥ OMMCaTh MUKPOOPTaHU3MBL, IPUHUMAIOIIUE YIaCTHE B PA3I0KCHUH OeKa
. PaccmoTpers W onmcaTh MUKpOOPraHU3MBI UCIIOJIB3YIONIHE B KAYECTBE HCTOYHHIKA ITHTAHUS OOETH 371aKOB
JlaGoparopHoe 3ansTue Nel0 (2 gaca)

Ponb MUKpOOPTaHU3MOB B KPYTOBOPOTE BELIECTB B Onocdepe ¥ s YeroBeka
. [leiicTBHE 5KOIOrNYECKUX (PAKTOPOB HA MUKPOOPTaHU3MBbI
. JleficTBHE BRICOKHX U HU3KUX TEMIIEPATyp HA POCT U BEDKMBAHHE MUKPOOPTaHM3MOB
. DBOJIIOLMOHHOE Pa3BUTHE OPTAHU3MOB.
. Poitb MHKpOOHWOIOTHH B pelIeHHH IPOOIEeM OXpaHbl OKPYKaroLIed cpebl - OYUCTKA CTOYHBIX BOJ, OMOJerpanamnus
KCEHOOMOTHKOB, YTHIN3AIMS IPOMBIIUICHHBIX OTXO0B. ['eHHast MH)KEeHepHUs B OMOTEXHOJIOTHH
5. MUKpOOpraHU3MBI — IPOAYLEHTHI aHTHOMOTHKOB, IPYTHX JIEKAPCTBEHHBIX BELICCTB
6. Pemrenne npo0ieM Mpo1oBOIbCTBYS, SHEPTETUKH, 3APABOOXPAHEHUS U OXPAaHBI OKPYXKaIoIel cpeabl COBPEMEHHBIMU
OMOTEXHOJIOTHYECKUMH TIPOU3BOACTBAMH Ha 0a3e¢ MHKPOOPTaHU3MOB
7. [TaToreHHbIE MUKPOOPTaHU3MbI U HMMYHHUTET
8. MenuuuHcKas1, CebCKOXO03IHCTBEHHAS, TIPOMBIIIIIEHHAS, SKOJIOTHYeCKast OMOTEXHOIOTHSL.

JlaGoparopHoe 3aHsTue Nell (KOHTPOJIBHOE MEPOTIPHUATHE IO Kypcy) (2 yaca)

02N LN bW~

A WN PR

Bonpocsl 1 3ananus
Boinonuenue 3aganuilt KOHTPOJIBHOTO Cpe3a.
[Tpumeyanue: npyu U3y4eHUU MUKPONIPENapaToB UCIOIb3YIOTCS AIEKTPOHHbIe MUKpocKkonbl Levenhuk u HoyTOyKu.

5.2. Conep:xanue caMoCTOsITeIbHOM PadoTHI MO AMCUUIINHE (MOAYJIIO)

Copepixkanue 00513aTeIbHOM CAMOCTOATENBHONH PadOTHI 10 IMCIHUILIIMHE

IIpoaykTsl

Ne i/m TemMbl TUCHHUTITIMHBI Conep:xkaHue caMOCTOSITEILHOI padoThI
JeSITeTLHOCTH
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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 Ienarornyeckoe o0paszopanue (¢ aBeMs NpoQUISIMU TOJTOTOBKH),

HarpaBJIeHHOCTD (poduik) «buonorus» u «Ieorpadusi»
Pil(’)()‘l‘d}l [porpamMmma JuCLHUIIINHBI «M I'I}\"DOGH().‘[()I'H}[ C OHOBAMM BHUPYCOJIOTHH»

1 Kraccnduxanus Ouznonorus 6akTepuaIbHON KIETKN — 3K30TPOGHBIH THI TUTAHMS, 3HaHuA 110
MHUKPOOPraHU3MOB I10 ocobeHHOCTH OHOoCcHHTE3a OETIKOBBIX MOJIEeKY). OCHOBHBIE CIIOCOOBI JMUCLHIUIAHE
TAITy ATaHns nosyuenus C — aBToTpodbl 1 rerepotpodsl. OCHOBHBIE CIIOCOOBI

noxy4yeHust sHeprur. @oToTpods! - HEKOTOPBIE 0COOEHHOCTH
GaxTepraIbHOTO (POTOCHHTE3a. XeMOTPOQEI - Pa3IIHYHs HPOIECCOB
U XapaKTepHCTHKa MHKPOOPTaHU3MOB, OCYIIECTBIISIONIUX IIPOIIECCHI
XEMOCHHTE3a, IBIXaHHU U OpOXKEHUS

2 Knaccudpukanus, OcobeHHoCcTH Ki1accuUKalud BUPYCOB, TaKCOHOMHUS. CTpyKTypa 3HaHuUA 110
(u3HoNOrNIecKye 1 BUPYCOB, IPOCTO U CIIOKHO YCTPOEHHBIE BUPYCHL. DOPMBI BUPHOHOB. JUCIUIUINHE
OGuoxumuueckye N3yuenue Mopdonoruu BupycoB. OcoOeHHOCTH (HH3UOIOIUU
0COOEHHOCTH BUPYCOB KaK OOIUTaTHBIX KJIETOYHBIX apa3uToB. MeTo bl
HEKJICTOYHBIX HopM KyJIbTHBHPOBAHHS M HHIUKAI[UN BUPYCOB. Y CTOHYHBOCTD BUPYCOB K
JKU3HU (hakTopaM OKpyXKarolIeH cpespl. Perpoaykius Bupyca:

HPOAYKTHBHBIA TUII PENIPOIYKIIMH U €0 CTaHH, TIOHATHE 00
a0OpPTHBHOM W MHTErPaTHBHOM THIAX. | eHeTHKa BUPYCOB U €€
3Ha4YCHHE JUIS COBPEMCHHOH MEIUIINHEL

bakrepuodaru, ux cBoiicTBa 1 MPUMEHEHUE B JHATHOCTHKE,
npoduiIakTUKe U JIe4eHUU UHPEKIUOHHBIX Oone3Hel

Metoibl MUKPOOHOJIOTHYECKOM THarHOCTHKHM BUPYCHBIX HHEKITHIA:
BHPYCOJIOTHYECKOE UCCIICIOBAHUE, CCPOIOTHIECKOE HCCICAOBAHNE
(peakuuu CBSI3BIBAHUS KOMIUIMMEHTA, HETPSIMOW TeMarTJIIOTHHALAH,
TOPMOXKCHHSI TeMaTTIIOTHHALIMHY, PAJIHATEHOTO TeMOIIN3a,
UMMYHOQITFOOPECIICHITUH, UMMY-HO(QEPMECHTHBIH aHAIN3),
MOJIEKYJISIPHO-OHOJIOTHIECKIe MeTOIbI (TIoIMMepa3Hasi IIeIHas
peaxuust, cekeHuposanue JTHK, rudpumusarms HyKIeHHOBBIX
KHUCIIOT), 9KCIPECC-IHarHOCTHKA (PeakIus IMMYHO(DIIIOOPECICHIINH,
UMMYHHasl 3JIeKTPOHHAsT MUKPOCKOIH, MOJIEKYISIPHO-
OHMOJIOTHYECKHE METOMBI U p.).

3 BakTepuanbHbie U IMonsTus «uHeKuns», «MHOEKIHOHHBIA IpoIeccy, 3HaHWA 110
BUpYCHBIE 3a00neBanms. | «uH(peKIHoHHOe 3a001eBanuey. [lapasurapHas Gpopma JCIUIUTAHE
CaHuTapHbIe U B3aMMOOTHOIIICHUH MUKPO — K MaKpPOOPraHH3MOB. DaKTOpBHI,

THTHEHHYIECKHE HOPMBL. | BIHMSIOIINE Ha BOSHUKHOBEHHE, TEUCHHE U UCXOl HHPEKIMOHHOTO
nporiecca: KOJIMYECTBCHHAs U KA4eCTBCHHAs XapaKTEePUCTHKA
MHKpO0Oa — BO3OYIUTEINS, COCTOSHIE MAaKpOOPTaHM3Ma,
skonoruyeckue paxTopel. CTaauu HHMOEKIIMOHHOTO IIpoLecca.
XapakrepHble 0COOCHHOCTH MH(DEKITMOHHBIX OOJIC3HEH:
3aBHCHUMOCTB OT BHJa NaTOI'€HHOI'O MUKpPOOpra-Hu3Mma,
KOHTarno3HOCTh, UKIMYHOCTE. [Teproapl MHpEKINOHHOM O0JIe3HH.
DopMbl HHPEKIHOHHOTO MPOoLiecca.
Copep:xaHue caMOCTOATEIbHOM PadoTHI 0 AMCIUIIJIMHE HA BHIOOP
Ne i/ TemMbl TUCHUTITIMHBI CoaepsxkaHue caMOCTOSITeIbHOI padoThI Hponyxrnt
AeSITeTbHOCTH

1 Knaccugukanus XemocuHTe3. YyacTue MUKPOOPTaHM3MOB B LIMKJIE cephl U pocdopa. 3HaHus 110
MHUKPOOPTaHU3MOB I10 JUCIUIUTAHE
TUIY TATAaHUS

2 Knaccudpukanus, bakreprodaru xak caHUTapHO -TIOKa3aTeIbHbIE MUKPOOPTaHHU3MEI 3HaHHUA 110
(u3nonoruyeckue u (hexanpHOTO 3arpsI3HEHUS OKPYKAIOIICH CPE/IbI. JUCLUIIIMHE
OHOXUMHYECKHE
0COOEHHOCTH
HEKJIETOYHBIX HopM
JKHU3HU

3 BakrepuansHble U YHHUYTOKEHHE MUKPOOOB B OKpy»xKaromiel cpexe. Je3nHdpexronorus. 3HaHHUA 110
BUpYCHbIe 3a00neBanus. | IIpuHImn JHCLMIIIMHE
CanHuTapHbIe 1 JIEKOHTAMHUHALIUH.

TUT'MECHUYCCKUE HOPMBI.

5.3.006pa3oBaTte/ibHbIE TEXHOJIOTHU

IIpu opranu3zanuy U3y4eHus! TUCHUIUIMHBI OyIyT UCTIOJIb30BAHBI CIIEAYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTHH:
UHPOPMAIIOHHO-KOMMYHHUKAIIHOHHbIC TEXHOJIOTUH, TEXHOJIOTHS OPraHU3alMK CAMOCTOSITEIIEHOW pabOThI, TEXHOJIOTHS

pedIieKCUBHOTO 00yYEHsI, TEXHOJIOTHSI MOAYJIBHOTO OOYUEHHSI, TEXHOJIOTHSI HTPOBOTO OOYUYEHUSI, TEXHOJIOTUH IPYIIIOBO#T
JTUCKYCCHHU, HHTEPAKTHBHBIC TEXHOJIOTUH, TEXHOJIOTHS POOIEMHOr0 00y4EHHsI, TEXHOJIOTHSI OpraHU3aluu
y4eOHO-HCCIIeI0BATENbCKOM NEesITeIbHOCTH, TEXHOJIOT Ul IPOEKTHOTO O0YUYEHUs], TEXHOJIOT Ul Pa3BUTHSI KDUTHYECKOTO MBIIUICHHS.

5.4. Texkymmii KOHTPOJIb, IPOMEKYTOYHbII KOHTPOJIb M IPOMEKYTOYHAS ATTECTALUS

bannbHO-pedTHHTOBas KapTa AUCUUILIMHEI 0(OpMIIeHa KaK MPUIOKEHNE K paboueil mporpaMMe TUCIUILIHHEIL.

DoHJ OLIEHOUHBIX CPEJCTB UL IPOBEACHUS IPOMEXKYTOUHOM aTTeCTallul 00Yy4aroIUXCs 0 JUCHUILINHE 0()OPMIIEH OTAESIbHBIM
JIOKYMEHTOM.

6. YA EBHO-METOAUYECKOE 1 HHOOPMAIIMOHHOE OBECIIEYEHUE
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Hanpasnenue noarorosku 44.03.05 Ienarornyeckoe o0paszopanue (¢ aBeMs NpoQUISIMU TOJTOTOBKH),
HarpaBJIeHHOCTD (poduik) «buonorus» u «Ieorpadusi»
PaGouas nporpamma JUCHUIUIMHBL «MHUKPOOUOIIOT s C OHOBAMH BUPYCOJIOTHNY

JlaTa oOpaIeHus K AEKTPOHHBIM YUeOHBIM U3IaHUSM, JIEKTPOHHBIM 00pa30BaTeIbHBIM PECypcaM, COBPEMEHHBIM 0a3aM JaHHBIX U
UH()OPMALMOHHBIM CIPAaBOYHBIM CUCTEMaM COBIAJAET C AaTOH yTBepXkaeHHs pabouell IporpaMmbl

6.1. PexoMeHyemas JuTepaTypa

6.1.1. OcHoBHas qUTEepaTypa

ABTOpI)I, 33.FJI3.BI/I€, CCBbLIKA Ha 3JICKTPOHHYIO 6I/I6J'II/IOTC'-IHyIO I/IS)IaTeJ'H)CTBO, rog

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

6.1.2. /lonoJHUTeIbHAS JUTEpPaTypa

ABTODHI, 3arnaBue, CChlIKA Ha 3JIEKTPOHHYIO OUOIHOTEUHYIO W3natenscTBO, roj
COCTaBUTENHN CHCTEMY
JI2.1 |Ky3nenoga, E. A. Muxpo6uonorus : yuebHoe nocodue : B 2 yactsax / E. A.|Kazanp : KazaHckuili HanmoHaJIbHBIN
KysnemnoBa, A. A. Kus3eB ; MUHHCTEPCTBO 00pa30BaHMUS U |UCCICIOBATEILCKUE  TEXHOJIOTHYECKHIMA
HayKH Poccun, Kazancknit HauuoHanbHbll | yHuBepcuret (KHUTY), 2017.

HCCIIEIOBATEIILCKUN TEXHOJIOTHUECKUN YHUBEPCHUTET. —
Yactp 1. — 88 c. : Tabun., rpad., wi. — Pexxum mocrymna: mo
MOJIITUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=560675. —
Bubmuorp.: c. 62-82. — ISBN 978-5-7882-2277-6. - ISBN
978-5-7882-2278-3 (4. 1). — TekCT : 2IEKTPOHHBIN.

6.2 Ilepeyens MporpaMMHOro oéecreveHust

Acrobat reader DC;

Dr.Web Desktop security, Dr.Web Server security;

GIMP;

Moii oduc, cepBucsl Aunexc 360 s obpazoBanus (mouta, Auaekc Juck, Sunexc Tenemocr, Aunexc nokymentsl, Kanennapsp);

MHuoroyHKIMOHAIBHBIN cepBrC oOMeHa nHopMmarmein Max;

Apxusatop 7-Zip;

Bpaysep SIHnekc ams opraHuzanui.

6.3 Hepeqeﬂb I/lH(l)OPMaIH(IOHHbIX CIIPAaBOYHBIX CUCTEM, IIpO(l)eCCl/IOHaJIle)lX 0a3 JAaHHbIX

- OBC «YHuBepcuTerckas OubIuoTeKa OHIaiH»

- bazel nanneIx Springer eBooks

- Enunoe comepxanue obuiero oopasosanus https://edsoo.ru/

- bubamorexka mudpoBoro odpazoBaTeapHOr0 KOHTEHTa https:/Monypoxu.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

7.1|HaumeHOBaHuUE CIICIMATIBHOTO MOMEIICHHS: YueOHasi ayANTOPHS AJIs IPOBEACHUS 3aHATHIH JICKIIMOHHOTO THIIA,
ab0PaTOPHBIX 3aHATHIA, HHIUBHIYAJIbHBIX KOHCYJIbTAINH, TEKYIIETO0 KOHTPOJIS, TPOMEXYTOYHON aTTecTalud, ¥ 4eOHO-
HCCIIeIoBaTeNbCKast JabopaTopus OOTAHUKHU M KoJoruu pactenuil. OcHareHHocTh: JlaboparopHoe 000pynoBaHue
(WITaTHBBI, CIMPTOBKH, MMHILIETHI, IEIAPOBAILHBIE UIJIBI, IPEAMETHBIE U TIOKPOBHBIE CTEKJIa, BECHI, BAHHOYKH, aCOECTOBEIE
CeTKH, nanetku), JlJaboparopHas nocyna (mpoOUpKH, KOJIObI, XUMHUYECKUE CTAKAHbI, MEPHBIE LIMIIMHAPHI, BOPOHKH,
murneTkd, yamku [lerpu), O6opynoBanue sl yaeOHBIX IPAKTUK (TrepOapHbIe MAKH, KOIal-KH, JIyIbl, repOapHbIe CETKH),
Muxkpockon-20mT., MUKpoCKoI OMHOKYJIApHBII-11mT., bans komOuHupoBaHHas-1mT., CTeHAb! yueOHbIe-411T.
HarypanbHble 00BEKTH (KOMHATHBIE PACTECHUS, TepOapui, BIIaKHbIE IpenapaThl, KOJUIEKIUH IUIOJIOB M CEMSH)-8IIT.,
N3o0pa3zurenbHblie 1ocoOus (TabIuIbl, MOIEIH, MYJISDKH)-81T., MenoBas nocka-1mr., KommiekT yueObHoit Mebenu

7.2|HaumeHOBaHuUE CIIEIMATIBHOTO MOMEIICHHS: MOMEIICHHUE ISl XpaHEHHS U MPO(UIAKTHYECKOTO 00CITyKHUBaHUS Y4eOHOTO
obopynoBanwus, JlabopanTckas Kapeapsl OMOIOTHH, SKOJIOTUH U METOIUKH 00ydeHns. OcHameHHocTh: HoyTOyK-11mT.,
ITpoekTop-1mt., Dkpan-2uir., [lnakarel, Tabauiel, Buneomaraurosa, Peaktueel, MUKpOCKOIIBI

7.3|HanmMeHOBaHHE CIIENMATLHOTO TIOMEIIECHHMS: IIOMEIIEHUE TSl CAMOCTOATENbHON padoThl, UnTanbHbIi 3a1. OCHAIIEHHOCTS:
MK-4mrt. ¢ BO3BMOKHOCTBIO MOJIKITIOUCHHS K ceTH «HTepHEeT» U 00ecneyeHrneM JOCTyIa B SJIEKTPOHHYIO
nHpopMamoHHo-00pa3oBarenbHyto cpeny CI'CITY, ITucbmenHsslii cton-4 mr., [lapra-2 mwr.

7.4|HaumeHOBaHME CHIELUAIBHOIO IIOMEIIEHHMS: IOMEILEHUE IS IPOBEIEHUs 1a00paTOpHbIX 3aHATUH. CTPyKTypHOE
noxapasnenenue CI'CITY — TexHonapk yHHBEpCaJIbHBIX [I€JarOTHYECKUX KOMIIETEHIIMH HIMEHHU JTOKTOPa (hU3UKO-
MaTteMaTH4eckux Hayk, npodeccopa E.S. Korana (y4eOnsiii kabunet No 110)

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JIST)

VYcenemHoe u3ydeHue Kypca TpedyeT oT 00yJaromuxcst HOCEIeHHs JIEKIUH, aKTUBHON paboThl Ha 1JaOOPATOPHBIX 3aHATHIX,
BBIIIOJIHEHUS BCEX YUEOHBIX 3alaHUi [IPENOAaBaTelsl, 03HAKOMIIEHHSI C OCHOBHOM U JIOMOJIHUTEIBHON TUTEPATypOL.

3anuck JeKUUHN — 0JHA U3 (OPM aKTUBHOHM CaMOCTOSTENbHON PaboThl 00yJalomuXcsl, TpeOyolas HaBBIKOB M YMEHHS KPaTKo,
CXEMAaTH4HO, MTOCJIJOBATENHHO U JIOTHYHO (PHKCHPOBATH OCHOBHBIC MTOJIOKEHHS, BBIBOABI, 0000IIeHNs, GOpMYITHpOBKH. B koHIIE
JIEKLUH TIPeToaBaTelb OCTaBIsAeT BpeMs (5 MUHYT) AJIs TOTO, YTOOBI 00yJaroIecs: UMeIl BO3MOKHOCTh 3aJJaTh YTOUHSIONIHE
BOIPOCHI 0 H3y4aeMOMy MaTepHairy. M3-3a He0OCTaTOYHOTO KOJTMYIECTBA ayAUTOPHBIX YaCOB HEKOTOPHIE TEMBI HE yIACTCS OCBETHTH B
TIOJTHOM 00BEMe, TOATOMY IIPEToJaBaTellb, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCH! BRIHOCHT HAa CAMOCTOSITENIbHYIO paboTy
CTYJEHTOB, PEKOMEHYys Ty HJIH HHYIO IuTeparypy.KpomMe sToro, [uist Tydmiero ocBOCHUS MaTepHaia U CHCTEMATH3aIMH 3HAHUH 110
JUCIUIUINHE, HEOOX0ANMO MOCTOSHHO Pa30MpaTh MaTepUalIbl JIEKIUI 0 KOHCTIEKTaM U y4eOHBIM nocodusaM. B ciydae
HE0OXOINMOCTH 00paIaThes K MPEIoJaBaTellio 32 KOHCYIIbTalueH.
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IoaroroBka K 1a60paTOPHBIM 3aHATHSM.

IIpu noaroToBKe K 1a00paTOPHBIM 3aHATHSAM CTYJCHT J0JDKEH U3YYUTh TEOPETHUECKHIA MaTepHal 1o TeMe 3aHATHS (MCIO0Ib30BaTh
KOHCIIEKT JIEKLIUH, U3YYUTb OCHOBHYIO JINTEPATYPY, 03HAKOMHUTHCS C IOTIOTHUTEIBHOH JUTEPaTypoil, Ipr HEOOXOIUMOCTH JOTIOJIHUTH
KOHCIIEKT, JIeJ1asi B HEM COOTBETCTBYIOIIME 3alICH U3 JINTEPATYPHBIX HCTOYHUKOB). B ciydae 3aTpynHeHnH, BO3ZHUKAIOIUX IPU
OCBOEHHH TEOPETHYECKOT0 MaTepHana, CTyIeHTY ClelyeT oOpamarhcs 32 KOHCYJIbTAINeH K pernoaaBarelto. M Ha KOHCyIbTanuIo,
HEeo0XO0IMMO XOPOUIO IIPOJYyMaTh BOIPOCHL, KOTOPBIE TPEOYIOT pa3bsCHEHHUS.

B Hauane mabopaTopHOTo 3aHATHS NPENoJaBaTeNlb 3HAKOMHUT CTYJCHTOB ¢ TEMOH, OTJIanIaeT IUIaH MPOBEICHHS 3aHATH, BELIAET
3agaHue. B TeueHne 0TBECHHOTO BPEMEHH Ha BBINOJIHEHNE Pa0OThI CTYIEHT MOXKET 00PaTHTHCS K IPEToIaBaTeNio 3a KOHCYIbTaluei
WM PA3bSICHEHMSIMH. B KOHIIEe 3aHATHS IPOBOAUTCS IPHEM BBIIIOJIHEHHBIX PaboT, COOECETOBAHUE CO CTYIEHTOM.
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IIpunoxxenue
BayneHO-peiTHHTOBast KapTa JUCHUILINHEL « MUKPOOHOIOTHS ¢ OCHOBAaMH BHPYCOJIOTHI)
Kypc 2 Cemectp 4
Bun xontpons MuHuMansHOe KOJMIECTBO MakcumanbHOE
OasioB KOJINYECTBO OaJIOoB

Paznen 1. MukpoOHoJI0THS C 0OCHOBAMH BHPYCOJI0THHU
Texymuit KOHTPOJIb TIO pa3Aemy:
1 AynuropHas paboTa 10 20
2 CamocrosrenpHas pabota (cnenuanbHble 00s3aTeNbHbIC (OPMBI)
3 CamocrosrenbHas paboTa (crenuanbHble GopMbI Ha BEIOOD) 9 15
KoHTponpHOE MEpONpHsTHE 110 Pa3aeTy
ITpoMexxyTOUHBIN KOHTPOJIb 9 15
IIpomesxyTouHas aTTecTamnus 28 50

Hroro: 56 100

Buns! koHTpOIISA [lepedens uny mpuMepsl 3aJJaHUH, KPUTEPUN
OLIEHKH U KOJMYECTBO 0aJLIOB

TeMsl U1 H3y4eHHsI H 00pa30BaTeNbHBIC PE3yIbTAThI

Texyuii KOHTPoJIb N0 pa3aeiy 1. MUKPOGUO0JIOTHsI ¢ OCHOBAMH BUPYCOJIOTHH

1

AynutopHas paborta Pabouas Tterpamp. IlonHas XapakTepUCTHKA
BCEX MPOBEJCHHBIX OIBITOB M OCMBICICHHBIC
BBIBOJIBI 10 TIOJIYYCHHBIM PE3YIIbTaTaM.

Mmukpobronorus, Kak HayKa - OlIpe/ieNieHIe, 00BEKT, MeTOIbI. 3HaUCHIE MHKPOOPTaHN3MOB B IIPHPOJIE U IS YSIIOBEKA.
Hcropust MUKpoOHOI0TUH

IIpokapuoTUYeCKUil OpraHU3M — BO3HHMKHOBEHHUE, CTPOEHUE KIETKH. XapaKTePUCTUKA BHEKJIETOUHBIX CTPYKTYP.
Knerounas ctenka. MexaHu3M U THIIBI IBIKEHUS IPpokapuoT. Mopdoiorus 6akrepuit

IMomynauuoHHast MUKpPOOHOJIOTHS.

@uzuonorus 6akTepHanbHON KIETKU

OCHOBHBIE IPUHLUIBI MUKPOOHOJIOIUYECKOT0 UCCIEIO0BAHUS.

OCHOBHBIE I'PYIIIBI MUKPOOPTaHU3MOB. CTpoe-Hue OakTepualbHON KIEeTKH.

OCHOBHBIE TAKCOHOMUYECKHUE TPYIIIEI OaKTEPHIA.

3aKOHOMEPHOCTH Pa3BUTHUS HOMYJISAIUNA MUKPOOPIaHH3MOB.

OO0pazoBaTenbHbIN Pe3yIbTaT:

3HaeT: MeToAbl paboThl ¢ OHOJOTMYECKMMH OOBEKTAMH, MHKPOCKOIHPOBAHMS, H3IOTOBJICHHS M OKPAacKH
MHKPOOHOJIOTHUECKUX  IpPEenapaToB, METOJAUKY IIOATOTOBKM IMTATENbHBIX CpeA, MOJYYCHUS  KYIBTYp
MHKPOOPTaHN3MOB; B 00BeMe, 00eCIeUMBAIOIIEeM MperofaBaHie OMONOTHY, MpeaMeT W O00BEKT MHKPOOHOJIOTHH,
HCTOPHIO CTAHOBIICHUS HAYKH, LINTOJIOTNYECKHE, MOP(OIOrHIecKue, (PH3HOIOTHIECKHE, IKOIOTNUECKUE 0COOCHHOCTH
MHKPOOPTaHN3MOB ¥ BUPYCOB, HX 3Ha4YEHHE B OHochepe U I YeToBeKa.

VYMeeT: OCYIIECTBISTh IOMCK JHTEPATYpPhl MO MHKPOOHOJOTHH C OCHOBaMHM BHPYCOJOTHH, aHAIU3HPOBAaTh M
CHHTE3HPOBATh IOJIYYCHHYIO MH(OPMAIHIO; OCYIISCTBIATh PAIIMOHANBHBIH BEIOOP M HCIIOIB30BAaTh HEOOXOIUMBIE
pecypchl Iuis  peuieHus NpogecCHOHAIBHBIX 3alad; WHTEPIPETHPOBATh pPe3yabTaThl MHKPOCKOMHPOBAaHUS,
MHKPOOHOJIOTMYECKOr0 aHalN3a; HPUMEHSATh OCHOBHBIC METOJbl paboThl C OHOJOIHYECKMMH OOBEKTaMH,
MHUKPOCKOIIMPOBAHUS, H3TOTOBJICHUS M OKPAaCKM MHKPOOHOJIOTMYECKHX IPENapaToB, METOIUKY ITOATOTOBKH
MUTATENBHBIX Cpell, MOMYYEeHHS KyJbTYp MHKPOOPIaHM3MOB; OCYLIECTBIATH OTOOp Yy4eGHOro COIepXKaHus II0
MHKPOOHOJIOTHH C OCHOBaMH BHPYCOJIOTHH JUTSl peai3aliii 00pa30BaTeabHOI IPOrpaMMBI; HCIIOIb30BaTh 3HAHUS 110
MHKPOOHOJIOTHHU C OCHOBAaMH BHPYCOJIOTHH B [IEarOrHYECKOM e TeIbHOCTH.
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2 | CamocrosrtenbHas pabora
(obs3aTenbHBIE (HOPMBI)

Hakonnenune 3HaHMHA 1O MHUKPOOHOJIOTHH H
BUPYCOJIOTUHI

Oco0eHHOCTH TPOPHUECKHUX MPOIECCOB MUKPOOPTaH3MOB. OCOOCHHOCTH KJIaCCH(DUKAIIMH BUPYCOB, TAKCOHOMHUSI.
BakTepuanbHbie U BUpYCHBIC 3a00seBanusl. CAHUTapHBIC U TUTUCHUYECKHUE HOPMBI

OO0pazoBaTenbHbI PE3yIIbTAT:

3Haer: MeroApl paboTel € OHOJOTMYECKHMMH OOBEKTaMH, MHKPOCKONMPOBAHUS, HM3TOTOBJICHHUS H OKPAaCKH
MHUKPOOHMOJIOTUYECKHX  MPEMapartoB, METOMUKY MOATOTOBKH  MHUTATENbHBIX  Cpel, MONYYCHHS  KYJIbTYp
MHKPOOPTaHM3MOB; B 00beMe, 00ECIECUUBAIOIIEM NpENOAaBaHue OHMOJIOTHH, MPEAMET U OOBEKT MHUKPOOHOJIOTHH,
HCTOPHIO CTAHOBIICHHUS HAYKH, IIMTOJIOTHYECKUE, MOP(OIIOrHIeCKUe, PU3NOTOTHYECKUE, IKOIOTHISCKHUE OCOOCHHOCTH
MHKPOOPraHU3MOB M BUPYCOB, HX 3Ha4Y€HUE B OHochepe u s 4eIoBeKa.

YMeeT: 0CyIIeCTBIATh MOUCK JTUTEPATYPHI IO MUKPOOUOIOTHH ¢ OCHOBAMH BUPYCOJIOTUH, aHATH3UPOBATh H
CHHTE3MPOBATH IIOIYYCHHYIO HH(GOPMALHIO; OCYIIECTBILSITh PALHOHAIBHBIA BRIOODP M HCIIOJIH30BATh HEOOXOAUMBIE
pecypehl sl petieHus MpohecCHOHANBHBIX 3a/1a4; HHTEPIPETUPOBATh PE3yIbTaThl MUKPOCKOIIMPOBAHUS,
MHUKPOOHOJIOTHYECKOTO aHAIH3a; IIPUMEHSATh OCHOBHBIE METOJIBI pabOTHI ¢ OMOIOTHYECKUMH OO BEKTaMH,
MHUKPOCKOITUPOBAHNS, U3TOTOBICHUS U OKPACKH MUKPOOHOJIOTHYECKUX TIPENapaToB, METOIUKY MOJATOTOBKU
MUTATEIBHBIX CPEJl, MOIYICHUS KyJIbTYP MUKPOOPTaHH3MOB, OCYILECTBIATH OTOOP Y4eOHOTO CONEepIKAHMS 110
MHUKPOOHOJIOTHH ¢ OCHOBAMH BUPYCOJIOTHH JJIsI peaTu3anii 00pa3oBaTenbHON MPOrpaMMbl; HCIONB30BaTh 3HAHUS 110
MHKPOOHOJIOTHH C OCHOBAMH BUPYCOJIOTHH B [IEJATOTHIECKO ASSITEIBHOCTH.

3 | CamocrosTensHas paboTa
(Ha BBIOOD CTY/ICHTA)

Pedepar

Oco0eHHOCTH KIIacCU(UKAIMK BUPYCOB, TAKCOHOMHUSI.
BakrepuanpHbie v BUpycHbIE 3a00eBanns. CaHUTapHBIC U THTHCHIYEeCKHe HOpMBI OOpa30BaTe/IbHBIN PE3yIIbTAT:
IMouck u  ukcaus 3HAaHUI O HOBBIX UCCIICAOBAHUIX B 00JIACTH MUKPOOHOJIOTHH U BUPYCOJIOTHU

OO0pa3oBaTenbHbII pe3yibTaT:

3HaeT: MeToasl pPabOTHl C OHOJIOTMYECKUMM OOBEKTaMM, MHKPOCKOIMPOBAHUS, W3TOTOBJICHUS U OKPACKU
MHKPOOHONIOTHYECKHX  ITIPENapaToB, METOAWKY MOATOTOBKH  IUTATENBHBIX  Cpel, TIONYyYCHUS  KYIBTYp
MHKPOOPraHU3MOB; B 00beMe, 00ecHeunBaloleM NpernofaBaHue OUOJIOTUM, MPEAMET U 00BEKT MHKPOOUOJIOTHH,
HCTOPUIO CTAHOBJICHUS HAyKH, INTOJIOTHYECKHE, MOP(OIOTHIeCKIe, (PH3HOTOTHIECKHE, SKOTOTHIECKHE 0COOCHHOCTH
MHKPOOPTaHU3MOB U BUPYCOB, UX 3HaUeHHE B OHocdepe U 171 4enoBeka.

YMeeT: oCyIecTBIATh HONCK JIATEPATYPHI IT0 MUKPOOMOIIOTHH ¢ OCHOBAMH BHPYCOJIOTHH, aHAITM3UPOBATh U
CHHTE3UPOBATh MOIYUYCHHYIO0 HHOPMAIIMIO; OCYILECTBIATH PALIMOHAIBHBIN BBIOOP U HCIONB30BaTh HEOOXOAUMBIE
pecypchl AT penteHus Mpo(ecCHOHANBHBIX 3a/1a4; HHTEPIPETHPOBATE PE3YIIbTAThl MUKPOCKOIIMPOBAHNS,
MHKPOOHOJIOTHUECKOTO aHANIN3a; IPUMEHSITh OCHOBHBIE METOABI PAOOTHI ¢ OMOIOTMYECKHMMU 0OBEKTaMH,
MHKPOCKOITHPOBAHMS, H3TOTOBIICHHUS H OKPACKH MHKPOOHOJIOTHYECKUX MIPETIapaToB, METOANKY ITOATOTOBKH
IUTATENBHBIX CPEl, TOJIyIEeHHsI KyIbTyp MUKPOOPTaHU3MOB; OCYILIECTBIISATH OTOOP yueOHOTO COAepKaHus MO
MHKPOOHOIOTHH C OCHOBAMHU BUPYCOJIOTUH AT pealn3aliii 00pa3oBaTeNIbHOMN MIPOrPaMMBI; HCIIOIb30BaTh 3HAHUS 10
MHKPOOHOIOTHH C OCHOBAMH BUPYCOJIOTHH B IIEJarOTHYECKON JIESITeIbHOCTH.

KontponsHoe Meponpusitue no
paszgeny

PazpaboTka cucTeMbl BOIPOCOB K BUAEO IO
TEeMaTHKE MUKPOOHOJIOTHH ¥ BUPYCOIOTHH

OcBOCHHE HaBBIKOB KPUTUYCCKOT'O aHaJIn3a BUACOMATECPUATIOB JOCTYITHBIX Y€PE3 UHTCPHET U CIIOCOOHOCTD CO31aBaTh
Ha UX OCHOBC KOHTPOJIBHBIC MaTCpUaJibl.

[IpoMexyTOUHBII ~ KOHTPOJIb
(xosmuecTBO OANIIOB)

50 OamoB

[IpomexyTouHasi aTTecTarys

IIpencraieHsl B (OHAE OLIEHOYHBIX CPEJICTB VIl IPOMEKYTOYHOM aTTECTAIMHU 110 TUCIUIUINHE
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