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1 Hesn u 3224 0CBOEHM S JUCHHUILIUHBI (MOYJIs1)

Leabio 0CBOCHUS NUCHUIUIMHBI (MOYIs1) siBIsieTCsl OPMUPOBAHUE Y CTYJICHTOB MPEJICTABICHUNA O
MECTE ¥ 3HAYCHUH MUKPOOHOJIOTHH B CHCTEME OMOJIOTUYECKUX JTUCIIUTUINH, 3HAKOMCTB CTY-
JICHTOB C MHOI000pa3ueM MHUKPOOPraHU3MOB, MPUHIUIAX UX KJIACCU(PUKALWUU U TaKCOHO-
MHUH, COBPEMEHHBIX MOJX0AAX K UX ONUCAHUIO M aHAJIU3Y, 3HAKOMCTBO C BUPYCaMH - OCO-
00l rpynmnon >KUBBIX OPraHM3MOB, IPUMEHEHUE MOJNyYEeHHBIX 3HAHUN W HABBIKOB B pelle-
HUH MPO(HECCHOHABHBIX 3a/1a4.

3agayamMu OCBOCHUS JUCLUIUIMHBI (MOYJIs) SIBJISIFOTCS:
— €O03/1aTh CUCTEMY 3HAaHUI O MHKPOOpraHu3Max B LI€JIOM, B T.4. U BHpycCaX, U3yUUTb HX
Mopdonorugeckre 0COOEHHOCTH U CIOCOOBI pa3MHOKCHHS,
— copMupoBaTh MpEACTaBIECHUSI O MHOr0OOpa3uyd MHKPOOPTaHU3MOB, B T.Y. U BUPYCOB,
NPUHIUIAX HUX KJIACCH(HUKAIMU, POJCTBEHHBIX OTHOLICHUSAX CHUCTEMATHUECKUX TPYII H
BO3MOJKHBIX ITyTSAX UX 3BOJIIOLINY;
— chopMupoBaTh MOHMMAHUE POJIH MUKPOOPIaHU3MOB B IMPHPOJE, reorpaduueckoM pac-
IIPOCTPAHEHUU U XO3s5IiICTBEHHOM 3HaUEHUH;
— TIOJTYYEHUSI HAaBBIKOB BOCIIPOM3BOJICTBA U KYJIbTUBUPOBAHHUS MUKPOOPTaHU3MOB, PaOOTHI €
COBPEMEHHBIM 000pY/IOBaHUEM;
— OCBOEHHE METO/I0B cOopa, 00pabOTKH, CUCTEMATH3AIMK U TIPEACTaBICHUS Ta00paTOPHOI
nHGOpMAaLMY U aHAJIN3a OJIYYEHHBIX pPe3yJIbTaToB.

2 MecTO AUCHUILIHHBI (MOYJIsI) B CTPYKTYpPe OCHOBHOI MpodeccHoHab-
HOM 00pa3oBaTe/IbHOM POTrPaMMbI

Hucturnnuna (moaynb) otHocutcs: k yactu OIIOIT BO, dopmupyemoit ydactHukamu oOpa3oBa-
TEJIbHBIX OTHOILIEHUM.
JuctunnuHa (MOyJb) u3y4daercs B 3 u 4 ceMecTpax.

3 IlepeyeHb MIaHMPYeMbIX Pe3yJIbTATOB O0y4YEeHHUSI MO AMCHUIIMHE (MO-
YJI10)

[lepeueHb IaHUPYEMBIX PE3YJITATOB O0YyUEHUS MO TUCIUILINHE (MOYIII0), COOTHECEHHBIX
C IUIAHUPYEMBIMU PE3yJIbTaTaMH OCBOEHUS OCHOBHOHM MpoQeccHoHanIbHOM 00pa3zoBaTeiabHOM Mpo-
rpaMMbl (popMHUpPYyEMBIMU KOMIIETEHIUSIMHI) U UHAMKATOPAMU UX JOCTUKEHUSI, YCTAHOBJIEHHBIMHU B
oOrmiell XapakTepHCTUKE OCHOBHOW MpodeccuoHanbHON 00pa30BaTeIbHOM MPOrpaMMBbl, MpUBEAEH
HIKE.

B pe3ynbraTe ocBOEHUS AUCUUIUIMHBI (MOAYJIsS) 00yJaromuics JOMKEH:

3HAaTh:

1) Owosiornveckue, OMOXMMHUYECKHE W MOJICKYJISIPHO-OMOJOTHUECKUE, TEHETHYSCKHE AaCIICKThI
(GYHKIIMOHUPOBAHUSI OCHOBHBIX 0ObEKTOB OMOTEXHOJIOTHH: KYJIbTYpP MUKPOOPTaHU3MOB, BUPYCOB:
— OCHOBHBIE CTPYKTYpPbI U IPOCTPAHCTBEHHAs OPTaHU3aIUs ’KUBOU KIIETKH;

— HpI/IHHI/Il'II)I cucreMaTrui3aluu, Knaccmanamm U TAKCOHOMHYCCKOTO OIMMCAHUS XKUBBIX OpFaHI/IB-
MOB — OCHOBHBIX 00BEKTOB OMOTEXHOJIOTHH;

— OCHOBHBIE OMOXUMHUYECKHE U (PU3HOJIOTHYECKHE TPOLECCH] U MYTH UX PETyINPOBAHNUS;

— OCHOBHBIE MOJICKYJISIPHBIE MEXaHU3MEI Tepeaun TeHeTHIeCcKoi nH(popMaInu;

— OCHOBHBIC MCXAaHU3MBbI HO}I)]ep)KaHI/ISI KHU3HEACATCIIBHOCTH, yCTOﬁ‘IHBOCTH JKHUBBIX CUCTEM B HU3-
MEHUHUBBIX YCIIOBHSX OKpy»xKarolei cpebl. (koa komnereHiuu [1K-2, kox namukatopa —T1K-2.1).
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2) OCHOBBI KHHETHKH ()yHKIIMOHHUPOBAHUS XKHBBIX CUCTEM Ha KIIETOYHOM YPOBHE, PUHIIMITBI OITH-
CaHMsI POCTa MUKPOOPTraHU3MOB M OMOCHHTE3a POAYKTOB (Koa Komnereniun — [1K-2, kox nHan-
katopa —[1K-2.2).

Ymers:

1) oTOupaTh 00pa3ibl MUKPOOPTaHMU3MOB U3 MPUPOTHON CpeJibl; MPOM3BOAUTH MOCEB OHOJIOTHYe-
CKOTO MaTepuaia; MPOBEPSATh OJHOPOJHOCTh YHCTOH KYIbTYPHl IITaMMa MHKPOOpTraHU3Ma-
HPOIYIICHTa 10 MOP(OIOTHIECKUM U (HU3HOJOTHIECKUM Mpu3HakaMm ( koa kommeTeHiun — [1K-2,
koj unaukaropa —I1K-2.5).

2) MPOBOJUTH OAKTEPUOTIOTHUECKUE UCCACIOBAHISI IPUPOIHBIX 00PA3IIOB C HCIOJIb30BAHHEM MHUK-
pPOOHOIOrHYeCKIX MEeTOI0B aHanu3a (kox komnereHnuu — [1K-4, kox unaukaropa —I1K-4.4).

3) npoBoIUTH acenTHYeCKue PepMEHTAIMOHHBIE TPOIECCHl MUKPOOHOJIIOTHYECKOTO CHHTE3a, OHO-
Tpanchopmaruu, onomectpykunu (ko komrerernun — [IK-6, kox unaukatopa —I1K-6.2).

Baanern:

1) HaBbIKaMH MaTEeMaTHYECKON 00pabOTKU IKCIIEPUMEHTAIBHBIX JaHHBIX MUKPOOHOJIOTHYECKHX
WCCIICIOBaHMIA, aHAJIM3a PE3yIbTATOB SKCIIEPHUMEHTAIBHBIX HCCIIE0BAaHUH (KO KOMIIETEHIIH —
ITK-2, ko ungukatopa —I1K-2.5).

2) HaBBIKaMK pabOThI ¢ MUKpoopranu3Mamu (koj komnereniun — [1K-3, kox nnnukaropa —T1K-
3.4).

[TonHbIe HANMEHOBAHMS KOMIIETEHIIMH 1 MHIUKATOPOB X JOCTUKEHUS MPEACTaBICHBI B 001IIei
XapaKTePUCTHKE OCHOBHOM MPodeccCHOHAbHON 00pa30BaTEIbHON TPOTPAMMBI.

4 O0beM u cofepKkaHue TUCHUTIIAHBI (MOLYJIA)

4.1 O0beM AUCUUIIMHBI (MOAYJIs1), 00beM KOHTAKTHON M CaAMOCTOSITE/b-
HOM padoThHI 00y4YAKWIErocss NMpPH OCBOCHHMH JAUCHUIUIMHBI (MoayJf), ¢Gopmbl
NMPOMEKYTOUYHOM aTTeCTAUM MO IMCIUIIUHE (MOLYJII0)
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Ounas ¢popma oOyueHHs

3 34 2 72 32 - 32 - - 0,1 7,9
4 3 3 108 32 - 32 - 2 0,25 | 41,75
Hroro — 5 180 64 - 64 - 2 0,35 | 49,65

3aouHas hopma oOydeHHs

3 34 2 72 2 - 10 - - 0,1 59,9
4 3 3 108 2 - 10 - 2 0,25 | 93,75
Hroro — 5 180 4 - 20 - 2 0,35 | 153,65

YcnoBHBIE cokpaieHus: O — sk3ameH, 34 — 3auet, /I3 — auddepeHnnpoBaHHbIil 3a4eT (3a4eT
¢ onerkoif), KII — 3amura kypcoBoro npoekra, KP — 3ammura KkypcoBoii paGoTHI.



4.2 ConepskaHue JIEKIIMOHHBIX 3aHATHI

Ounas ¢popma o0yueHus

TeMbl TeKIIMOHHBIX 3AHATHI

3 cemecmp

Beenenue. [Ipenmer u 3amauym MUKpPOOHOJIOTHH, €€ MECTO M POJIb B COBPEMEHHOW OHOJIO-
ruu. 3HaYeHUE MUKPOOPraHU3MOB B IMPHUPOJHBIX MPOILIECCaX, B HAPOJHOM XO3SMCTBE U
3paBOOXpaHCHUH. BO3HUKHOBEHHE W Pa3BUTHE MUKPOOHOJIOTHU. OTKPHITHE MUKPOOPTra-
Hu3MoB. Ponsb JI. Tlacrepa B hopmupoBannu mukpoOuonoruu. 3HadeHue pador P. Koxa,
C.H.Bunorpanackoro, JI.1.MBanosckoro, M.beitepunka, A.KmwoiiBepa, A.®@nemunra. Pa3-
BUTHE OTEYCCTBEHHON MHKpPOOHWOJOTHH. [ JlaBHBIC HANpPaBIICHUS PA3BUTHS COBPEMEHHOMU
MUKPOOHoTorri. OCHOBHBIC METOIbl MUKPOOHOJIOTHYECKUX MCCIICIOBAaHUH.

CucremaTiKa MUKPOOPTaHU3MOB. MUp MHUKPOOPTraHU3MOB: 00IIMe MPU3HAKK U pa3HOOOpa-
3ue. [IpokaproTHBIE U SYKapUOTHBIE MUKPOOPTaHU3MBI; CXOJICTBO U OCHOBHBIE Pa3InYusl.
[TpuHIMIB KIaccuPUKAIUU TPOKAPUOTHBIX MUKPOOPraHU3MOB. [IpaBuia HOMEHKIATYpHI U
unentudukanuu. [Ipokapuotsl. XapakTepucTUKa OTIACIbHBIX TPYMI OakTepwil U apxei.
DykapuoTtsl. Kpatkas xapakrepuctrka rpu00B, BOAOPOCIEH, TPOCTEHUIIINX.

[IpokapuotHble MUKpoOpraHu3Mbl. OJIHOKJIETOUYHbIE OAKTEpUHU, pasMepbl U MOPQOJIOTHUSL.
MHorokierounble popmel GakTepuii. CTpoeHue, XUMUYECKH cOCTaB U (YHKLUU OTIEINb-
HbIX KOMIOHEHTOB KJ1€TOK. CIM3UCTBIE CIIOU, KANCYJIbl U YEXJIBL.

Knerounsie crenku I'pam-nonoxurensubix U ['pam-orpunarensusix 0akrepuii; L-popmsl u
MUKOTUIa3MBbl. JKTyTHKH, paclooKEeHHUEe, OpraHu3alus, MEeXaHU3M JBIKEHUs. [[BrkeHus
ckonb3smx Gopm. Peakruu takcuca. [lunu, ux 3nauenue. Knerounas memOpaHa v BHYT-
PHUKIJIETOYHBIC MEMOpPaHHBIE CTPYKTYPHI.

SlnepHsbli anmapaT: cocTaB, OpraHu3alys U periukanus. Puéocomsl u apyrue opraHesuibl
OakTepuii; MX 3Ha4Y€HHE. 3alacHble BELIECTBA U JIPYrM€ BHYTPUKIIETOUHBIE BKIIOUEHUS.
Cnioco6b1 pazmHoxkeHus. JuddepennupoBka. DHI0CIOPH! U IpYTHUe NOKOsIIKecs: GOpMBI.

KynbruBupoBanue. HakonutenbHble KyJIbTypbl U MPUHIUI JIEKTUBHOCTU. YHCThIE KyJb-
Typbl MUKPOOPIaHM3MOB: METOABI MOJyYeHU U 3HaueHue. OCHOBHBIE TUIIBI TUTATEIbHBIX
Cpell, UCTIOIb3yeMble JJis KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB (KJIacCU(UKALUs 110 COcTa-
BY, (PM3UYECKOMY COCTOSIHMIO, Ha3HaueHH10). KynbTHUBHpOBaHNE a3pOOHBIX U aHAPOOHBIX
MHUKPOOPTaHU3MOB.

Poct m pa3zMHOXeHHUE MUKPOOPraHU3MOB. POCT M pa3sMHOXKEHHE OTIAENBbHBIX MUKPOOpra-
HU3MOB U nonyisuui. Bpems renepanuu. 3akOHOMEPHOCTH POCTA YHCTBIX KYJIbTYp MpPH
NepruoInYecKoM BhlpaiuBanuu. Kpusas pocta, ocobeHHOCTH OTAENbHBIX (a3. PocT u pasz-
MHO>KEHHE MHUKPOOPTaHU3MOB IIPU HENPEPHIBHOM KYJIbTUBUPOBAaHUU. CHUHXPOHHBIE KYJIb-

TYpBIL.

®usznonorus nutanug. OepMeHTH MUKPOOPraHU3MOB. 3HAYEHHE OTIEIbHBIX AJIEMEHTOB
JUIS KU3HEAEATEIbHOCTH MHUKpoopranu3sMoB. CoelMHEHus yriepoja U a3oTa, MCIOJb3ye-
Mble MUKpoopranuzMaMu. CriocoOHOCTh MHUKPOOPTaHU3MOB HCIOJIb30BaTh Pa3HbIe COEIH-
HeHus cepbl U pocdopa. [ToTpeOHOCTD B KeJe3e, MarHuu M JPYTrUX 2JIeMEHTax.

CriocoObl MUTaHUS ¥ MOCTYIUICHHS B KJIETKY pa3IMuHbIX BemiecT. uddy3us u TpaHcnopr.
Hcnons3oBaHre MUKPOOPraHU3MaMU BBICOKOMOJIEKYIISIPHBIX COCJUHEHUN U BEILECTB, HE-
PacTBOPUMBIX B BOJIe. DHJO- U IK30LIMTO3 Y 3yKapuoT. ABToTpodus u rereporpodus. Cre-
MIEHHU IreTepOTPOGHOCTH MPOKAPHOT.

10

Tunel nUTaHUST MUKPOOPTaHU3MOB: (HOTOTPOPHS U XeMOTpOodus, aBTOTpO(duUs U TeTepo-

tpodust; mutorpodust u opranorpodus. [Ipororpods! u aykcorpodsl. PocToBble BemecTsa.




n/n

TeMbl JeKIIHOHHBIX 3aHATHH

11

Merabonu3mM MHKpOOpraHu3MoB. KOHCTPYKTHBHBIM M SHEPreTHYECKUN IMyTH MeTaboIu3a.
OcHoBHbIE (hOpMBI KaTaboaM3Ma y MpokaproT. OOmIas xapakTepucTHKa TITUKOIN3a, TIeHTO-
3oocharroro mytu u KOl -myTwn.

12

Bpoxenne. Onpenenenue nousrus "Opoxxenue". [lytn cOpakuBaHHsI yIII€BOAOB U APYTHUX
oprann4eckux coenuHeHuil. OcHOBHBIE THNBI Opoxenus. OOmas cxema Opoxenus. bpo-
KEHHUS: MOJIOYHOKHUCIIOE TOMO- U reTepoepMeHTaTUBHOE OpOKeHUE, CIUPTOBOE, MPOIHO-
HOBOKHCJIO€, MacCJITHOKUCIIOE, alleTOHOOYTHIIOBOE, METAHOBOE M JIPYTHe TUIIBI OPOKEHUS.
XapaKkTepucTUKa MUKPOOPTaHU3MOB, BBI3BIBAIOIIMX pa3HbIe THUIBI OposkeHus. Lluki yrie-
poxa.

13

[ukn azora. Munepanuzanus azota. Hutpudukamus u genutpudukamms. O0mas xapaxkre-
PHCTHKA MUKPOOPTaHU3MOB, OCYIIECTBIISIOIINX 3TH MPOLECCHI.

14

dukcanus MOJIEKYISIPHOTO a30Ta MUKPOOpraHu3MaMu. A30T(UKcausl aCCOIMATUBHBIMU U
CBOOOJHOXKHMBYIIIMMU MUKPOOPTraHU3MaMH.

15

CumbuoTtnueckas azotukcanus. buoxumus mporecca.

16

Iukn cepsl, pocdopa u xenesa.

4 cemecmp

17

Mukpooprasusmsel ¥ OKpy»Karoias cpeaa. Poct MUKpOOpPraHu3mMoB B 3aBUCUMOCTH OT TEM-
nepatypsl. [lcuxpoduiisl, Me30puiisl 1 TepModuiibl. Vcronb3oBaHue BEICOKUX TEMIIEPATyp
JUId cTepuiu3aunu. JlelicTBue HU3KUX TEMIIEpaTyp Ha BbDKMBAHHE MUKPOOPTaHU3MOB.

18

Mukpoopranu3mel M OKpysKaromas cpena.Poct MHKpOOpraHu3mMoB B 3aBUCHMOCTH OT
BJIAXHOCTU Cpebl. Y CTOHYMBOCTH MHUKPOOPTAaHM3MOB K BBICYHIMBaHUIO. JInoduamsanus.
Ocmotrueckoe masnerne. OcobenHoctr ocmodmioB. ["anodumsl. CiocoObr ocMoperyss-
IIMH Y Pa3HBIX MUKPOOPTaHU3MOB.

19

Mukpoopranusmsel ¥ OKpyxkaromas cpena.Paguanus, xapakrep ee 1elCTBUs Ha MUKPOOpPra-
HU3MBI. Y CTOMYMBOCTH MUKPOOPTAaHU3MOB K YJIBTPa(hUOJIETOBBIM JIy4aM M MOHU3MpPYIOLIe-
My u3nydeHnro. doropeakTuBanys.

20

MuKkpoopranu3Msl 1 okpy»Katomas cpeaa.OTHOIIeHHe MUKPOOPTaHU3MOB K MOJIEKYJISIPHO-
My KHCIIOpOAY: a3poObl U aHa’poObl (0OiUraTHbe U (aKyJIbTaTUBHBIE); a3pOTOJIEpaHTHBIE
aHa’poObl U MUKpoa3poduisl. Bo3MOKHBIE TPUYNHBI HHTHOUPYIOIIETO ACHCTBUS MOJIEKY-
JSIPHOTO KUCIIOPOAA HA MUKPOOPTaHU3MBI.

21

MuKpoopraHu3Mbl U OKpysKatomiasi cpena. 3Hadenne pH cpensl 1t pocta MEKpOOPTaHH3-
MOB. A1I10QHIIBI, HEUTPODUIIBI U ATKATO(UIIBI.

22

B3anMooTHOIIEHNS] MUKPOOPTaHU3MOB MEXAY CO00M U IpYTMMHU OpraHu3MamH.

23

Xumnueckue BemiecTBa. [lonsTre "muTaTenbHbie U aHTUMHUKPOOHBIE BemecTBa". [Ipupoma
AHTUMHUKPOOHBIX BEIIECTB M O0JIACTU MX MPUMEHEHUs. AHTUOMOTUKH. VICTOpUS OTKPBITHS
aHTUOMOTHUKOB. [loHATHE «aHTHUOMOTHKM» U CTIOCOOBI Ux monydenus. Knaccudukanum aH-
TUOMOTUKOB. AHTUOMOTUKOPE3UCTEHTHOCTh OakTepuid. [IpoduiakTka mocneacTBUA aHTH-
OMOTUKOTEpaNuu.

24

Bupycsl: o0mias xapakTepucTuka, pasmepsl, Mopdonorus u pacnpocrpanenue. OTindus
BHUPYCOB OT KJIETOUHBIX (hopM ku3HU. bakTepuodar: ctpoeHue, BOCIpon3BeIeHUE, TPUMe-
HEHHUE.

25

I'eneTnka mMukpoopranuzmoB. HacnencrBeHHass M HEHACIIECTBEHHAs] U3MEHYMBOCTb. My-
TallMOHHAs TPUPOJAA U3MEHUMBOCTU. YacToTa MyTaHTOB U TUIBI MyTanuil. CIOHTaHHBIN U
WHIYUMPOBAHHBIN (palualliOHHBIN U XUMUYECKHI) MyTareHe3bl.

26

I'eneTnka MHKpOOpraHu3sMoB. PekoMOMHAIMs y MPOKAapHOT: TpaHcopMarus, TpaHCIyK-
s, KoHbtoranus. IlmasmMuabpl: MoHsATHE, XapaKTEepUCTUKA, OCHOBHbIE TUIlbL. [loHsATHE O
TpaHcno3oHax. Mcnoyib30BaHuE BUPYCOB U IJIa3MUJ B TEHETUYECKON MHKEHEPHUH.




117121 TeMblI JTeKUMOHHBIX 3aHATHI
27 |llonsatue 06 uadpekunn. Pons MuKpoopraHu3MoB B MH(PEKIIMOHHOM Iporiecce. [laToren-
HOCTb ¥ BUPYJIEHTHOCTb. JIMHaMUKa WH(PEKIMOHHOTO MPOLecca, ero (POPMBI.

28 |OOmas xapakTepuCTHKa OCHOBHBIX MH(PEKIIMOHHBIX 3a0oneBanuii. [IpodunakTika pa3Bu-
THS] MTH()EKIIMOHHBIX 3a00JIEBaHUIA.

29 |llonstue 06 mmmynutere. [lonarue «ummynuTeT». MIMMyHHas cucrema 4deinoBeka. Mm-
MYHHBIN OTBET. Bujbl uMMyHuTeTa. Parouuros.

30 |AHTHUTEHBI, UX CBOICTBA.
31 |AnTHTena: mpupona, CTPYKTypa, JUHAMHUKA, yCIOBHS 0oOpa3zoBaHHMs. MeXxaHU3M B3auMO-
JICICTBUSL aHTHUTEI C aHTUT€HOM.
32 |Peakiuu ummyHnutera. Ceponorudyeckue peakuuu. [Ipakrudeckoe npuMeHEeHUE YUeHUs 00
UMMYHHTETE.
3aounas ¢gopma o0ydeHust
Ne .
TeMbl JIEKUMOHHBIX 3aHATHIA
n/n
3 cemecmp

1 |IIpokapuoTHble MUKpOOpraHu3Mbl. OIHOKIETOUYHBIE OaKTEepuu, pazMepsl U Mopdoaorus.
Muoroxkierounbie ¢popMbl OakTepuil. CTpoeHHe, XUMHUYECKH cOCTaB U (YHKIIMH OTHENb-
HbIX KOMIOHEHTOB KJ1€TOK. CIM3UCTBIE CIIOU, KANCYJIbl U YEXJIBL.

2 |Knerounsle creHkH [ pamM-mooKUTENBHBIX U ['paM-oTpunaTenbHbIX O0akTepuii; L-Gpopmsl u
MUKOIUIa3Mbl. JKTyTHKH, pacnoiioKeHue, OpraHu3allusl, MeXaHu3M JBIKeHUs. J[BrokeHus
ckomp3anmx Gopm. Peaknmu Takcuca. [Innm, nx 3Hauenue. Kiierounas memOpana u BHYT-
PUKJIETOYHBIE MEMOpaHHBIE CTPYKTYPHI.

4 cemecmp

3 |Mukpoopranu3Msbl U OKpysKaromas cpeaa. POCT MUKpOOPraHU3MOB B 3aBUCUMOCTH OT TE€M-
neparypsl. [lcuxpoduiibl, Mme3oduiibl 1 TepModuibl. Mcrnonb3oBaHuE BEICOKUX TEMIIEPATYP
JUIA cTepuiu3annu. JlecTBue HU3KUX TeMIlepaTyp Ha BEDKMBAHHE MUKPOOPTaHHU3MOB.

4 |B3auMMOOTHONIEHHS] MUKPOOPTaHU3MOB MKy CO00M 1 APYTUMU OPTaHU3MaMH.

4.3 Conep:kaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHH

Ounas popma 00yueHusn
3aHATUS yKa3aHHOTO THUIIA HE MPEIYCMOTPEHBI OCHOBHOH mHpodeccruoHalbHOW 00pa3oBa-

TEJIbHON IPOrPaAMMOM.

3aounas ¢gopma o0yueHust
3aHATUS YKAa3aHHOTO THIIA HE MPEIYCMOTPEHBI OCHOBHOHN mNpodeccruoHalbHOW 00pa3zoBa-

TEJIBbHON IPOrPAMMON.

4.4 Conep:xkanue J1a00paTOPHbIX padoT
Ounas popma 00yueHusn

Ne
u/n HaumeHnoBaHus 1abopaTopHbIX padoT
3 cemecmp
1 |YcrpoiicTBo MukpobHonornyeckoi nadoparopun. IlpaBuia paboTel B HEll.
2 [MeToapl CTEpUIIM3AIAN: IUTATENBHBIX CPE, TIOCY/IbI, HHBEHTAps, OTPAOOTAHHOTO MaTepH-

ajia.




Ne
u/n HaumeHnoBaHus 1abopaTopHBIX padoT
3 MuKpocKon U TeXHMKa MHKPOCKONMPOBAaHUS. Y CTPOUCTBO MUKPOCKONA. Buabl Mukpocko-
TUH.
4  [[IpuroroBieHue (PUKCUPOBAHHBIX MPENapaToB MUKPOOPraHU3MOB. Mopdosorus O6akrepui,
JPOKKEH, MULIETHAIBHBIX TPUOOB, BOAOPOCIIEH.
5 [poctsie u quddepeHnpoBanHble MeTOAbl OKpamnBaHus. Okpacka 6aktepuil no I'pamy.
6 |Cnopsl OakTepuid.
7 [HccrnenoBaHue KUBBIX KIETOK MUKPOOPTaHU3MOB METOJIAaMH «BUCSYEN» U «pa3JaBIEHHON»
KaIUIH.
8 [urarenbHbIC CpeAbl I KYJIbTUBUPOBAHHS MHKpOOpraHusmoB. [IpuroroBneHue mnura-
TEJBbHBIX CPeJl PA3JINYHOIO COCTABA.
9 [3HaueHHe OTJENBHBIX 3JIEMEHTOB MUTAHUS B Pa3BUTUU MUKPOOPTaHU3MOB.
10 |KynpTHBHpOBaHHE aHaIPOOHBIX MUKPOOPraHU3MOB
11 |Beiaenenue 4ucTON KyJabTypbhl MUKpPOOpPraHM3Ma U3 OTIeNbHOM KojoHuu (Meton Koxa, me-
TOJI «MCTOUIAIONIET0» MITPUXA).
12 |MeTobpl KOJIMYECTBEHHOTO y4eTa MUKPOOpraHu3mMoB. OmnpeaeneHne KOJIN4ecTBa KOJOHUE-
00pa3yIoIMX eIMHHI] BBICEBOM Ha IUIOTHBIE UTaTeNbHbIE cpebl (MeToq Koxa).
13 |MeTopI KOTMYECTBEHHOTO y4eTa MUKpOOpraHu3MoB. OnpeneneHne KOJMIecTBa MEKPOOP-
T'aHU3MOB NPSIMBIM IIOJICUETOM.
4 cemecmp
14 |KynbTypanabHble CBOIICTBA MUKPOOPTaHU3MOB
15 |buoxumuueckue cBOiicTBa MUKPOOPTaHU3MOB
16 [Mukpoduiopa Bo3ayxa
17 |Muxpodiopa yemoBeka
18 |OnpeneneHne aHTHOMOTHYECKOW aKTUBHOCTH MUKPOOPTaHU3MOB
19 |'eneruka mukpoopranu3moB. IlepeHoc renernueckoil MHGopManuu y OakTepHii: TpaHc-
JYKIHS
20 [TeHermka MUKpOOPTaHU3MOB. [IepeHOC TeHeTHYeCKOi HHpOopMaIuu y OaKTepuii: KOHBIOTa-
st
21 |bakrepuodaru
22 |Ceposoruyeckue peakiuu
23 MopenupoBaHHe IPOIECCa BOSHUKHOBEHHUS DITUICMIH
3aounas ¢gopma o0y4eHus
Ne
u/n HaumeHnoBaHus 1abopaTopHbIX padoT
3 cemecmp
1 |YcrpoiicTBo MukpoOHonornyeckoi sadoparopu. IlpaBuia paboTel B Hell.
2 [Ipocteie u quddepeHmpoBanHbIe METOIBI OKpamBaHus. Okpacka Oaktepwuii o ['pamy.
3 |[HccrnenoBaHue KUBBIX KIETOK MUKPOOPTaHU3MOB METOJIAaMH «BUCSYEH» U «pa3/IaBIEHHON
KaIlIH.
4  |BblaeneHHe YUCTOM KyJIbTypbl MUKpOOpPraHU3Ma U3 OTIeNbHOM KojoHuu (Meron Koxa, me-
TOJT «MCTONIAOIIET0) MITPHXA).
5 |MeToap! KOIMYECTBEHHOTO y4eTa MUKPOOPTraHu3MOB. OrpeesieHrue KOJIMIecTBa MUKPOOP-
T'aHW3MOB MPSMBIM MOJICUETOM.
4 cemecmp
6 |KynbrypasibHble CBOWCTBA MUKPOOPTraHU3MOB
7 |buoxmMuueckue CBOMCTBA MUKPOOPTaHU3MOB
8 |Muxkpodiaopa Bo3ayxa
9 |Ompenenenne aHTHOMOTHYECKON aKTHBHOCTH MHUKPOOPTaHU3MOB




Ne
n/n

HaumeHnoBaHus 1abopaTopHBIX padoT
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bakrepuodaru

4.5 Conepmaﬂne KIMHHYCCKUX IMPAKTHYCCKUX 3aHATHH

3aHATHS yKa3aHHOTO THUIIAa HE MPEIyCMOTpPEHBl OCHOBHOI MpodeccroHanbHON 00pazoBa-

TEJILHOU IPOrPAMMOM.

4.6 Conep:kaHue CaMOCTOSITEIbHON PadoThI 00yYAKOLIErocs

Ounas popma 00yueHusn

Ne .
u/n Buabl u popmMbl caMocTOATEILHON PadOThI
3 cemecmp
1 |IToaroroBka k JabOpaTOpHBIM paboTam
2 |lloaroroBka K KOJUIOKBUYMaM
4 |llogroroBKa K MPOMEKYTOUHOI aTTECTAIMH U €€ MPOX0XKJICHHE
4 cemecmp
1 |IToaroroBka k JabOpaTOpHBIM paboTam
2 |lloaroToBka K KOJUIOKBUYMaM
3 |[loaroToBka K MPOMEKYTOUYHOU ATTECTAIMH U €€ MPOXOXKICHUE
3aounas ¢gopma o0y4eHus
Ne .
. Buabl u popmbl caMoCTOATEILHON PadOThI
3 cemecmp
1 |IToaroTtoBka K 1a00paToOpHbIM paboTam
2 |BeImonHEeHNE WHAWMBUIYAIBHBIX 3aJIaHUH
3 |[loaroroBka K MpOMEKYTOUHOM aTTECTAIIMH U €€ MPOXO0XKICHUE
4 cemecmp
1 |IToaroTtoBka K 1a00paTOpHBIM paboTam
2 |BeImonHEeHNE WHAWMBUIYAIBHBIX 3aJIaHUH
3 |[loaroroBka K MpOMEXYTOUHOM aTTECTAIINH U €€ MPOXOXKICHUE

5 Cucrema ¢(opMupOBaHHMSI OLEHKH Pe3yJabTATOB O0y4eHHMS] MO AUCHH-

IJInHe (MOAYJII0) B PAMKaxX TeKylIero KOHTPOJIsA YCIIeBAEMOCTH M MPOMEKYTOY-
HOM aTTecTaluy 00y4aruerocs

Ounas ¢popma 00y4eHus

MeponpusiTHSl TEKYLIET0 KOHTPOJIS YCIIeBA€MOCTH MaxkcumasnbHoe
U IPOMEKYTOYHOM aTTecTaAlMN 00YYAIIerocs KOJIMYeCTBO 0aJ1J10B
3cemecmp
Texymmit [lepBoiii |OueHuBaemasi yueOHas 1esITeJIbHOCTD
KOHTPOJIb | pyOEKHBIH |00y4aromerocs:
yCIIeBAEMOCTHU | KOHTpoJIb |[locenienne JIEKUMOHHBIX 3aHATUN 3
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MeponpusiTusi TeKyliero KOHTpoJisi ycreBaeMoCTH
W MPOMEKYTOYHOM aTTecTalu 00y4anumerocs

MaxkcumajabHoOe
KOJNYECTBO 0aJ1710B

Brinonaenue madboparopHoit padotsl Nel

Brimonnenue nabopatopHoit paboTsl Ne2

Brinonaenue madboparopHoit paboTst Ne3

Brimonnenue nabopatopHaoit pabotst Ned

Brinonaenue maboparopHoit pabotsl Ne5

Brimonnenue nadopatopHoii paboTsl Ne6

Brimonnenue nabopatopHoit paboTsl Ne7

Konnokeuym Nel

Hroro

Bropoi
pyOeXHBIN
KOHTPOJIb

OuennBaemasi yueOHasi 1eiTeJIbHOCTD
o0yuawuerocs:

Tlocenienue neKIIMOHHBIX 3aHATHH

Brimonaenue naboparopaoi paboTsl Ne§

Brinmonnenue nabopatopHoii paboTsl Ne9

Brimonnenue naboparopuoii pabotst Nel(

Brimonnenue nabopatopuoit pabotst Nel 1

Brimonnenue naboparopaoit pabotsr Nel2

Breimonenue naboparoproii padbotsl Nel3

Konnoxeuym Ne2

Konnoxeuym Ne3

DO ININININININW

HUroro

30

IIpomexyrou-
Has aTTeCTalus

3aueTr

40 (100%)

4 cemecmp

Texymmit
KOHTPOJIb
YCIIEBAEMOCTH

[IepBb1it
pyOeKHBIN
KOHTPOJITh

OuenuBaemasi yueOHasi 1eITeJIbHOCTb
o0yvyawuierocs:

Tlocemnienue JIEKIIMOHHBIX 3aHATUN

Brinonnenue nabopatopHoit pabots! Nel4

Brinonnenue nadoparopHoit pabotst Nel5

Brinonnenue nadoparopHoit pabotsl Nel6

Brinonnenue nabopatopHoit paboTsl Nel7

Brinonnenue nadoparopHoit pabotst Nel8

Konnoxeuym Ned

HUroro

Bropoit
pyOeKHBIN
KOHTPOJIb

OnennBaemasi ydaeOHasi AeATEJIbHOCTD
o0yuarouerocs:

Tlocenienue JIEKIIMOHHBIX 3aHATUN

Brimonnenue nabopatopHoit paboTsl Nel9

Brimonaenue maboparopHoit paboTsr Ne20

Brinonnenue nabopatopHoit paboTst Ne21

Brinonnenue naboparopHoit pabotsr Ne22

Brinonnenue nabopatopHoit paboTs! Ne23

Konnoxeuym NeS

Konnoxeuym Nob

Hroro

30

ITpomexyTou-
Has aTTeCcTalus

DK3amMeH

40 (100%)

* B ciiydae oTka3za 00y4aroIerocs oT pe3yJbTaToB TEKYIIEro KOHTPOJISl yCIIeBAEMOCTH
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3aounas ¢popma o0yyeHust

MeponpusiTusi TeKylero KOHTpoJisi ycreBaeMoCTH
U IPOMEKYTOYHOM aTTecTAlMN 00YYAKIIerocs

MaxkcumajabHoe
KOJHUYECTBO 0aJ1710B

3cemecmp
OuennBaemasi yueGHasi 1eATeJIbHOCTD
00y4aronerocs:
[locenenue JEKIIMOHHBIX 3aHATUI 2
. Brinonnenue tadboparopHoit padotsl Nel 7
Texymmit =
Brimonnenue nabopatopHoit paboTsl Ne2 7
KOHTPOJIb =
Brimonnenue nabopatopHoit pa6oTst Ne3 8
YCIIEBaEMOCTH =
Brinonnenue aboparopHoit pabots Ned 8
Brimonnenue nabopatopHoit paboTsl N5 8
BrInonHeHne WHIMBHTYa IbHOTO 3a/1aHUS 20
Wroro 60
[TpomexxyTouHas arrecta- [3a4yer 40 (100%)
st
4 cemecmp
OuenuBaemasi yueOHasi 1eITeIbHOCTb
o0yuarouierocs:
[Tocenienue JEKIMOHHBIX 3aHATUN 2
. Brimonnenue nadopatopHoii paboTsl Ne6 7
Texymmit =
Brinonnenue nabopatopHoii pabotsl Ne7 7
KOHTPOJITh =
Brimonenue naboparopHoi paboTsl Ne§ 8
yCIIEBAEMOCTH -
Brinonnenue nabopatopHoii paboTsl Ne9 8
Brimonnenue naboparopuoii pabotst Nel( 8
BrImonHeHne WHAMBHTyaIbHOTO 3a/1aHUS 20
Utoro 60
[MpomekyTouHast aTTecTa- |IK3aMeH 40 (100%)
st

* B ciydae oTka3za 0o0y4aroIerocs oT pe3yJbTaToB TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH

[IIka/a cOOTBEeTCTBHA OLEHOK B CTOOAJILHOM M aKaJeMHUYeCKOH cucTeMax olle-

HMBAHUA Pe3yJIbTATOB 00yYEeHHS 0 JUCHUILINHE (MOLYJ/II0)

CucreMa oeHUBAHUSA

(3auer)

OneHnku
pe3yabTaToB 00y4eHusl
CrobajuibHas CUCTEMA OLICHUBAHUS 0-39 40 - 60 61 -80 81 —-100
AxaneMudeckast CUCTeEMAa OLIEHUBAHUS
3Kk3aMeH, TuddhepeHIINPOBAHHEIN 3aUET Heynosne- | YaooBnerso-
( » A peperimp ’ A A Xopomo | OtauyHO
3aImTa KypcoBOTO MPOEKTAa, TBOPHUTENHHO | PHUTEIBHO
3alUTa KypcoBoil paboThl)
AxaneMudecKkas CUCTEMA OLICHUBAHU
He 3aureno 3auTeHo

6 Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl (BKJIOYAsi 000py10BaHUE U
TEXHHUYECKHE CPeACTBA 00y4deHMsi), HEOOXOAMMOI /IJisl OCyleCTBJIeHUus1 00pa3o-
BaTeJbHOIO MpoIecca Mo TUCHUILIHHE (MOLYJII0)

I[HSI OCYHICCTBJICHUA O6pa3OBaTCJIBHOFO nmponecca no AMCHUIIINHE (MOI[y.TIIO) Tpe6YIOTC5II
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-ydeOHasi ayUTOpHs, OCHAIICHHAs] MYJIbTHUMEIUNUHBIM 00OpYyAOBaHHEM U 000OpymOBaHHAs
JIOCKOM JUIS HallMCaHUs MEJIOM (JIEKIIMOHHBIX 3aHSITHI),

-IOMEIIEHHE JJIS IPOBEACHUS YUeOHBIX 3aHATHI, OCHAIIEHHOE J1JAOOpaTOPHBIM 000pyIOBa-
HUEM, BKJIIOYas: CHEKTPO(GOTOMETp, LEHTPUPYTY, BEChl aHATUTHYECKHE, TEPMOCTATOM, IIeHKep-
WHKY0aTOpoM, OOKC C JIJAMHHAPHBIM BEPTHUKAIHHBIM MOTOKOM BO3/yXa, MHKPOBOJIHOBAs T€Yb, XO-
JOIUIBHUKOM, aKBaJUCTHILISTOP, ABTOMAaTHYECKHE MUIMETKU, XUMUYECKYIO TIOCYly U XUMHYECKHE
pEeaKTUBHI (71a00paTOPHBIC 3AHSITHS).

7 IlepevyeHb OCHOBHOM M {OMOJHHUTEILHOM y4eOHOM JIUTEPATYypPbl, HE00X0-
JAUMOM J1JI1 OCBOCHUS IUCUHMILIMHBI (MOXYJIs)
7.1 OcHoBHas auTEpaTypa

1. MenuuuHCcKass MUKPOOHOJIOTHS, BUPYCOJIOTHSI U UMMYHOJIOTHS : YY€OHUK JUISI BBICIIL.
npod. obpazoBanus : B 2 T. / mox pea. B. B. 3BepeBa, M. H. boituenko. M. : [DOTAP-Menua,
2010. ISBN 978-5-9704-1422-4 (o6mr.) . T. 1. 2010. 448 c. : un. ISBN 978-5-9704-1418-7 (1. 1) (B
nep.).

2. TIlaBnoBuy, C. A. MUKpOOHOJIOTHS C BUPYCOJIOTHEH M HMMMYHOJIOTHEH : yaeOHOE MOCo-
oue / C. A. IlaBnoBud. — 3-¢ u3 ., ucnp. — MuHck : Bemmiimas mkona, 2013. — 799 ¢. — ISBN
978-985-06-2237-2. — TekcT : aiekTpoHHBIN // JlaHb : AJIEKTPOHHO-OMOIMOTEYHAS] CUCTEMA. —
URL: https://e.lanbook.com/book/65692 (mara obpamenus: 04.07.2023). — Pexum goctyna: s
aBTOPU3. IIOJI30BATEIICH.

7.2 lonosiHUTEILHAS JIUTEPATYpPa

1. EropoB, H.C. OcHoBbI ydeHuss 00 aHTHOMOTHKAaxX: Y4YeOHHK Ui BY30B/
H.C.Eropos; MI'Y um. M. B. JlomonocoBa.-6-¢ u3a., nepepad. u momn.- M.: MU3n-Bo Mock.yH-Ta:
Hayxka, 2004.- 528c.

2. Moznee, O.K. Menununckas mukpoouonorus: Yueonuk st mea.By3os/ O.K.Iloznees;
nox pen. B.M.Ilokposckoro.-M.: ['D0OTAP-Menua, 2005.-768c.

3. [IpakTukym mo Mukpobuonoruu: Yuebd. mocobue ans By3oB/ A.M.Herpycos [u ap.]; mon
pen. A..Herpycoga. -M.: Axanemus, 2005.-608c.

4. Tennep, E.3. Ilpaktukym nmo Mukpobuonoruu: Yue6. nocodue ans By3zos/ E.3.Tenmep,
B.K.IIunbuukosa, I'.M.IlepeBep3ena; Iloa pen.B.K. IlInnbaukoBoit.-5-¢ 3., nepepad.u gom. -M.:
Hpoda, 2004.-256¢.

5. Emues, B.T. Mukpo6uonorus: yaeouuk mis By3os/ B.T.Emiies, E.H.Murmryctun.-6-¢

u3 . ucnp.- M.: Jlpoda, 2006.- 444c.
8 Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTH
«/HTEpHET», HEOOXOAMMBIX /IJIS1 OCBOEHUS TN CIUILIMHBI (MO1YJIA)

1. https://e.lanbook.com/ - DBC «Jlauby, 10CTyI aBTOPU30BAHHBII

2. https://urait.ru/ - O6pazoBarenbHas mwiarpopma «HOpalT», JTOCTYN aBTOPU30BAHHBIN

3. https://www.iprbookshop.ru/ - ITudposoit obpazoBatenbhblii pecypc IPR SMART,
JIOCTYII aBTOPU30BaHHbIN

4. https://tsutula.bookonlime.ru/ - OBC  Tyal'V  «BookOnLimey yuebuble w3maaHus
Tyal'V no Bcem qucnuIuivHaM, JOCTYIT aBTOPU30BaHHbIN

5. https://dlib.eastview.com/browse/udb/12 - TlonutemaTnyeckas 6a3a JaHHBIX MEPUO-
JTMYeCKUX u3ganui East View, noctyn aBTopu30BaHHBIM

6. https://cyberleninka.ru/ - Hayunas smexktponHast oubmuoreka «KubepJlenmukay |,
JOCTYT CBOOOTHBII

7. https://www.elibrary.ru/ - Hayunas siexktponHas OubOamoTeka eLibrary.ru, moctym
CBOOOTHBII



https://e.lanbook.com/
https://urait.ru/
https://www.iprbookshop.ru/
https://tsutula.bookonlime.ru/
https://tsutula.bookonlime.ru/
https://dlib.eastview.com/browse/udb/12
https://dlib.eastview.com/
https://cyberleninka.ru/
https://www.elibrary.ru/
https://elibrary.ru/defaultx.asp
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9 Ilepeyenb WHGPOPMANMOHHBIX TEXHOJIOTHI, HEOOXOAUMBIX /ISl OCY-
IIEeCTBJICHUSI 00Pa30BATEJbHOI0 MPOIECCa MO JUCHHUILIMHE (MOTYJIIO)

9.1 IlepeyeHbp HEOOXOAMMOIO €KETrOHO OOHOBJISIEMOI0 JMIEH3MOHHOTO U
CBOOOIHO PACHPOCTPAHSIEMOIr0 NMPOrPpaMMHOI0 odecrevyeHusi, B TOM YHCJIe oTe-
YeCTBEHHOT0 MPOU3BOICTBA

1. TexcroBsiii penaktop Microsoft Word;

2. Ilporpamma Jiist paboThI ¢ AIIEKTPOHHBIME Tabuitamu Microsoft Excel;
3. [Iporpamma noxarotoBku npesentanuii Microsoft PowerPoint;

4. TTaket oducHbIX puinoxeHud «MornOducy.

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NPOGeCCHOHAIBHBIX 0a3 JTaH-

HBIX " I/IH(l)OpMaIIHOHHLIX CIIPAaBOYHBIX CUCTEM
KOHCYJIBT&HTHJHOCZ CIIpaBOYHas1 IIpaBOBasdg CUCTCMaA / Komnanus ((KOHCYJ'ILT&HT IImroc». —

Bepcus IIpod, cereast. - Pexxum noctyna : Kommnerotepnas cetb Hb Tynl'Y, cBo60oaHBIiA. -
3arj. ¢ ’KpaHa.



