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3
1 Heab 1 32124 OCBOCHUS TUCIHUNINHBI (MOTYJIA)

Lesb10 OCBOCHUS TUCHUILUIMHBI (MOIYJIs) SBIIsIeTCS (GOPMUPOBAHKE Y CTYACHTOB MPEACTABICHUH O
MECT€ U 3HAYCHWU MHUKPOOUOJIOTUH B CHCTEME OMOJOTMYECKHX AWCIUIUINH, 3HAKOMCTBO
CTYIEHTOB C MHOTrooOpa3ueéM MHUKpPOOPIaHM3MOB, MPUHIUIAX HMX KiIacCUuPUKALUUU U
TaKCOHOMHH, COBPEMEHHBIX IIOAXOAAX K UX OIMCAHUIO U aHAJIN3Y, 3HAKOMCTBO C BUPYCaMH
- 0cO0OH TPYNIION >KMBBIX OPraHWU3MOB, NIPUMEHEHHE TOJYYEHHBIX 3HAHWUU M HABHIKOB B
pereHnn mpoecCHOHABHBIX 3a/1a4.

3agayaMu OCBOCHUS TUCUUIUIMHBI (MOAYJIS) SIBJISIOTCS:

— CO3/JaTh CHUCTEMY 3HAHHH O MUKPOOpPTaHW3Max B IEJIOM, B T.4. H BUPYyCax, U3y4UTh UX
Mopdosioruaeckue 0COOEHHOCTH U CIIOCOOBI pa3MHOKEHHUS;

— copMupoBaTH TpeACTaBICHUSI O MHOTOOOpa3ud MUKPOOPTaHU3MOB, B T.4. M BHPYCOB,
MPUHIMNAX HX KIacCH(MKAlWU, POJCTBEHHBIX OTHOIICHUSX CHUCTEMATHUECKHUX TPYNN U
BO3MOJKHBIX ITyTSX WX YBOJIIOLINY;

— cdopMHpoBaTh TMOHMMAHHE pOJM MHKPOOPTaHM3MOB B TIpUpOJE, TeorpaguyeckoM
pacrpocTpaHeHUH U XO3SHCTBEHHOM 3HAYCHUH,

— TIOJTy9EHUST HAaBBIKOB BOCIIPOM3BO/ICTBA U KYJbTHBUPOBAHUS MUKPOOPTaHU3MOB, PaOOTHI C
COBPEMEHHBIM 000pYJOBaHHEM;

— OCBOEHHE MEeTOJI0B cOopa, 00paboTKH, cUCTeMaTH3allui U MPEeCTaBIeHUs 1a00paToOpHOI
WHGOpPMAIIMY U aHAJIHM3a MTOJTyYCHHBIX Pe3yJIbTaTOB.

2 MecTto AMCIUATTAHBI (MmoayJis) B CTPYKTYpe OCHOBHOM
npodeccnoHaNbHONH 00pa3oBaTeJIbHOM NMPOrpPaMMbl

Juctunnuaa (MOAY/b) OTHOCHTCS K 00S3aT€IbHOM YacTH OCHOBHOM MPOQeCcCHOHATBLHON
00pa3zoBaTeIbHON MPOTPaMMBI.
JucturnmuHa (Moayiib) u3ydaeTcs B 3 U 4 ceMecTpax.

3 IlepeyeHb mMIaHMPYeMbIX Pe3yJbTATOB OOyYeHHMs] 1O JHCUHMILIHHE
(Moxy.10)

[lepeuens IaHUPYEMBIX PE3YABTATOB OOYUEHUS MO TUCIUIUIMHE (MOIYII0), COOTHECEHHBIX
C IUTAaHUPYEMBIMH pE3yJlbTaTaMHd OCBOEHHUS OCHOBHOM mMpodeccuoHanbHONH 00pa3oBaTeIbHON
nporpaMmbl  (GOpPMUPYEMBIMU ~ KOMIIETEHIIUSIMH) M HHAMKATOPaMHU WX  JIOCTHDKCHHUS
YCTaHOBJICHHBIMU B OOIlEel XapaKTepHCTUKE OCHOBHOU mpodeccHOoHaIbHOW 00pa3oBaTENbHOMN
MIPOrPaMMBI, IPUBEAEH HUKE.

B pe3ynbrate 0CBOCHHUS AUCIUTUTUHBI (MO/IYJIS) OOYUYAIOIIUIACS JTOJDKCH:
3HATH:

1) TeopeTHYECKHE OCHOBBI MUKPOOHUOJIOTHH M BUPYCOJIOTHH M UCTIONB3YET UX [UTS U3yICHUS KU3HU
Y CBOMCTB JKUBBIX 00OBEKTOB, UX HIAECHTU(DUKALNUN U KyIbTUBUpOBaHUs (koA komnereHuuu — OITK-
1, kox nuaukaropa — OITK-1.1)

2) OCHOBHBIE THITBI AKCIICIUIIMOHHOTO M JJA0OPATOPHOTO 000PYI0BaHUS, 0COOCHHOCTH BHIOPAHHOTO
o0BekTa Mpo(hecCHOHATBFHON NeSTeNbHOCTH, YCIOBUS €r0 COJIEpKaHusl U padOThl ¢ HUM C Y4€TOM
TpeboBaHuii OnosTHKH (ko komnereniuu — OITK-8, kox naankaropa — OITK-8.1)

YMmerh:
1) YMeeT npuMeHSTh METOJbl HAOJIOJCHUS, KIaCCU(PHUKAIIMH, BOCIPOU3BOJICTBA OHMOJOTHMUYCCKHX
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00BEKTOB B J1a0OPAaTOPHBIX YCIOBHUSX, a TaK)KE HCIOJIb30BAThH IMOJyYCHHbIC 3HAHUS U1 aHAIIN3a
B3aMMO/ICHCTBHI OPraHU3MOB Pa3IMYHBIX BUAOB JIPYT C JIPYroM MU CO Cpefoil oburtaHus (Kox
kommerenin — OIK-1, kox naaukaropa — OIIK-1.2)

2) YMeer aHanmM3upoBaTh M KPUTHYECKU OLICHUBATH PA3BUTHUE HAYYHBIX HJIECH, Ha OCHOBE
UMEIOLUXCA PECYPCOB  COCTaBUTh IUJIAH pEIIEeHUs IIOCTAaBJIEHHOW 3ajgaud, BbIOpaTh W

Mo (UIMPOBATh MeTou4eckue mpuemMsl (koa kommerennnu — OIIK-8, xon naaukaropa — OIIK-
8.2)

Baagers:

1) Bnaneer onbITOM y4acTHs B padoTax Mo MOHHTOPHHTY U OXpaHe OMOPECYpCOB, UCTIOJIBb30BaAHHUS
OMoJ0rMYecKuX 00OBEKTOB JIJIsl aHAJIM3a KauyecTBa cpeibl ux ooutanus (koa komnereHuu — OITK-1,
kox uuaukaropa — OITK-1.3)

2) Bnageer HaBbIKaMU MCHOJIB30BAaHUS COBPEMEHHOrO OOOpYyHOBaHUS B  JIaDOPATOPHBIX
YCIIOBUSX, CIIOCOOHOCTBIO T'pPaMOTHO OOOCHOBaTh IIOCTaBJIEHHBbIE 3aJaud B KOHTEKCTE
COBPEMEHHOTO COCTOSIHUS MPOOJIEMBI; CIIOCOOHOCTBIO HCIOJIb30BaTh MaTE€MaTHUYECKUE METO/IbI
OLICHWBAHMSI ~ THUMOTE3, OOpabOTKM  OKCIEPUMEHTAIbHbIX  JaHHBIX,  MaTeMaTH4YeCKOIo
MOJENUPOBaHUs OMOJIOTUYECKUX MPOIIECCOB U aJIEKBATHO OIIEHUTH JIOCTOBEPHOCTh U 3HAUMMOCTD
MOJIyYEHHBIX Pe3yJbTaTOB, MPEICTaBUTh MX B UIMPOKON ayAUTOPHUM U BECTU AUCKYCCHIO (KOA
kommnereniun — OIK-8, kox nnarkaropa — OITK-8.3)

[TomHble HAaMMEHOBAHUS KOMIICTCHIIMA W WHAWKATOPOB WX TOCTHIXKEHUS TIPE/ICTABIICHBI B
0011Iel XapaKTepUCTUKE OCHOBHOM MpoeCcCHOHAIBHONW 00pa30BaTEIbHON MTPOTPaMMBI.

4 O0beM u coep:kaHne TUCIUILIMHBI (MOIYJIs1)

41 O0beM JIUCHUIUVIMHBI  (MOAYJisl), O00beM  KOHTAKTHOH W
CAMOCTOAITEJIbHOI padoThl 00y4YalOIIErocs IMPU OCBOCHHMH IMCHUIIMHBI
(MoayJisi), popMbI MPOMEKYTOUYHOM ATTECTAIUY MO AUCHUILUIMHE (MOIYJII0)
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OuHo-3a04Has popma 0O0ydEeHUSI

3 13, KP 4 144 32 - 32 - 1 0,5 78,5
4 9 4 144 32 - 32 - 2 0,25 | 77,75
Hroro - 8 288 64 - 64 - 3 0,75 | 156,25

YenoBHble cokparieHus: O — sk3ameH, 34U — 3ader, /I3 — nuddepenmpoBaHHblii 3a4eT (3a4eT
c onenkoif), KIT — 3amura kypcoBoro npoekra, KP — 3amiura kypcoBoit paboThl.

4.2 Conep:xaHue JJeKUMOHHBIX 3AaHATHHI



Ounas ¢popma o0yueHust

Tembl JIeKIIUOHHBIX 3aHATHI

3 cemecmp

Beenenune. Ilpeamer u 3amauu MHMKpPOOHMOJIOTMH, €€ MECTO M POJb B COBPEMEHHOMN
Ouosnoruy. 3HaueHUe MUKPOOPraHW3MOB B MPUPOAHBIX IPOLIECCaX, B HAPOJHOM XO3siiCTBE
U 3ApaBOOXPAHEHHUH. Bo3HukHOBeHHEe U pa3BuUTHE MUKpoOuosoruu. OTKpbITHE
Mukpoopranu3MoB. Poisb JI. Tlactepa B popMupOBaHUN MUKPOOHOJIOTHH. 3HaUEHHE padoT
P. Koxa, C.H.Bunorpanckoro, [.M.MBanoBckoro, M.beliepunka, A.Kioiisepa,
A.®nemunra. Pa3Burne oredecTBEeHHONH MUKPOOHOJIOTHY. [ 1aBHBIC HANIPABJICHUS Pa3BUTHS
COBPEMEHHOU MHUKpoOHonoruu. OCHOBHBIE METO]Ibl MUKPOOHOJIOTMYECKUX UCCIIETOBAHUM.

CucremaTka MHKPOOPraHU3MOB. MHp MHKpPOOPraHM3MOB: OOIIHME TPU3HAKU U
paszHooOpasue. [IpokapuoTHbIE U 3yKapuOTHBIE MUKPOOPIaHU3MbI; CXOJICTBO U OCHOBHbBIE
paznuuus. [lpuHnunsl kiaccupuKaluyd MPOKApUOTHBIX MHKpoopraHu3MoB. [IpaBuia
HOMEHKJIATypbl M uaeHTH(ukauuu. IIpokapuoTsl. XapakTepHUCTHUKa OTAEIbHBIX TPYII
Oaktepuit u apxeil. OykapuoThl. KpaTkasg xapakrepuctuka rpuOOB, BOJOpOCIEH,
MIPOCTEMNIIHNX.

[IpokaproTHble MUKpOOpraHu3Mbl. OJIHOKJIETOUYHbIE OAKTepUU, pasMepbl U MOPQOJIOTHUSI.
Muoroxknerounsle (popmbl  Oaktepuil. CTpoeHHME, XUMUYECKUH cOoCTaB M (DYHKIHMH
OTJI€JIbHBIX KOMIIOHEHTOB KJIE€TOK. CIIM3UCThIE CIIOU, KaIlCyJIbl U YEXJIbI.

Knetounsie crenku I'pam-nionoxuTenbHeiX U ['paM-oTpunaTenbHbix 6aktepuii; L-hopmsl u
MUKOIUTIa3Mbl. JKIyTHKH, pacnoJio’keHHe, OpraHu3alysi, MEXaHu3M JBIKEHUs. JBrkeHus
ckoap3samux (opm. Peaknmm Takcuca. Ilunmu, mx 3Havenwe. Kierounas memOpana wu
BHYTPHUKJIETOYHbIE MEMOpaHHbIE CTPYKTYPBI.

SnepHbIii amnmapaT: cCOCTaB, OpraHU3aNMs U peruKamnusa. PuOocoMbl U apyrue opraHesuibl
OakTepuil; UX 3HaueHHUE. 3armacHble BEIIECTBA U JPYrue BHYTPUKIETOUHBIC BKIIIOUEHUS.
Crioco6n1 pasmMHokeHus. uddepeHnnpoBka. DHAOCTIOPHI U APYTHUE MOKOSIIHUECS GOPMBI.

KynbruBupoBanue. HakonutenbHble KyabTyphl W TNPUHIMI 3JIEKTUBHOCTH. YucTble
KYJIbTYPbl MHUKpPOOPraHHW3MOB: METOJbl TOJy4YeHHs] U 3HaueHue. OCHOBHBIC THIIBI
MUTATENIbHBIX ~ Cpell, HCMOJb3yeMble Ui  KYJbTUBUPOBAHHS  MHUKPOOPraHU3MOB
(knaccudukanus Mo coctaBy, PU3NUECKOMY COCTOSIHUIO, Ha3HaYeHH0). KynpTuBupoBaHue
a’pOOHBIX U aHA3POOHBIX MUKPOOPTraHU3MOB.

Poct u pa3MHOXEHHME MHKpOOpPraHu3MoB. PocT ©  pa3sMHOXKEHHE  OTIEIbHBIX
MUKpPOOPraHU3MOB W TONyasiuuid. Bpemsi reHepanuu. 3aKOHOMEPHOCTH POCTa YUCTBIX
KYJIbTYp TpU NEPUOAMYECKOM BbIpamuBaHuu. KpuBas pocra, 0COOEHHOCTH OTAEIbHBIX
¢a3. Poct u pa3sMHOXXEHHE MUKPOOPraHW3MOB IPH HEMPEPHIBHOM KYIbTHBHPOBAHUMU.
CHHXpPOHHBIE KYJIbTYPHI.

®dusnonorus nuranus. GepMeHTbl MUKPOOPTaHW3MOB. 3HAUEHUE OTJENIBHBIX 3JIEMEHTOB
U1 JKU3HENEATENbHOCTH  MHMKpoopraHusmoB. CoeauHeHUs yriepoja U a3o0Ta,
UCHOJb3yeMble MHUKpoopranu3MamMu. CrnocoOHOCTP MHKPOOPraHU3MOB —HCIIOJIb30BaTh
pasHble coenuHeHMs cepbl M ¢ochopa. IlorpebHOCTE B Kene3e, MarHud W JPYTrux
JIEMEHTaX.

CrniocoObl MUTaHMsI ¥ IOCTYIUIEHUS B KJIETKY pa3iMyHbIX BemlecTB. Jnu¢dy3us u TpaHCHOPT.
Hcnonp30BaHNEe MHUKPOOPraHM3MaMH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN W BEILIECTB,
HEpacCTBOPUMBIX B BOJAE. DHJIO- M IK30LMTO3 Yy dYKapuoT. ABTOTpo(us U rereporpodus.
CreneHu rerepoTpoGHOCTH TPOKAPHUOT.

10

Tunbl nUTaHHS MHMKpPOOPraHU3MOB: QoToTpoduss u XemoTrpodus, aBToTpodus u
rerepotpodus; nutotpodus u opraHorpopus. IIpororpodsr u aykcorpodsl. PoctoBbie
BEILIECTBA.

11

MeTtaboa13M MUKPOOPraHu3MoB. KOHCTPYKTUBHBIN U SHEPreTHUECKU MyTH MeTabosIu3a.
OcHoBHBIE (OopMBI KaTabomu3ma y mpokapuoT. OOmas XapakTepUCTHKA TJIMKOJIM3a,

nenro3odocharroro myru u KADI -y,




n/n

TeMbl JIeKIIUOHHBIX 3aHATHI

12

Bpoxenne. Onpenenenue noustus "0posxkenue". [lytu cOpaxuBaHHs yriieBOJOB M JPYrHX
OpraHuuecKkux coeauHeHuil. OCHOBHbIE THUNBI OpoxkeHus. OOmas cxema OpoOKEHUS.
BpokeHHs: MOJIOUHOKHCIOE TOMO- M TeTepoepMEHTaTUBHOE OpOXEeHHEe, CIUPTOBOE,
IIPOIMOHOBOKHCIIOE, MACISHOKHUCIIOE, alleTOHOOYTUIIOBOE, METAaHOBOE U JIPYIM€ THIIbI
OposxeHMs. XapaKTEpPUCTHKAa MHUKPOOPTAaHU3MOB, BBI3BIBAIOIIUX Pa3HbIE THIBI OpOKEHUSI.
ukn yraepona.

13

[ukn azora. Munepanusanus azora. Hurpudukamms w ngerurpudukamms. OOmas
XapaKTePUCTHKA MUKPOOPTraHU3MOB, OCYIICCTBIISFOIINUX 3TH MPOIECCHI.

14

@dukcanus MOJIEKYJISIPHOTO a30Ta MUKPOOPTraHu3MaMu. A30T(UKcalMs aCCOLUAaTUBHBIMU U
CBOOOJHOXKHUBYITUMH MUKPOOPTraHU3MaMHU.

15

Cumbunotnueckas azoTdukcanus. buoxumus nponecca.

16

Huxin cepsl, pocdopa u xenesa.

4 cemecmp

Mukpoopranu3mMbel U OKpyKawIas cpema. POCT MHKPOOPraHM3MOB B 3aBUCUMOCTH OT
temriepatypbl. llcuxpodunsr, me3opunsr u TepModuisl. Vcmonp30BaHWE BBICOKHX
TeMIlepaTyp Ui cTepwim3anuu. JlelicTBHe HHU3KUX TeMIeparyp Ha BBDKUBAaHHE
MHKPOOPTaHU3MOB.

Mukpoopranusmel M OKpyxaromas cpena.Poct MHKpOOpraHusMOB B 3aBUCUMOCTH OT
BJIQYKHOCTU CpeJbl. Y CTOWYMBOCTh MUKPOOPTAaHM3MOB K BbICYyHIMBaHUIO. JInodummzanus.
OcMmotuueckoe  nmaBimeHue.  Ocobennoctn  ocmodmioB.  Tanmodmibl. CrocoOwr
OCMOPETYIISIIUHU Y pa3HBIX MHKPOOPTaHH3MOB.

MukpoopranuaMbl W OKpyXKawomias cpena.Panuanusi, xapaktep €€ JEWCTBUS Ha
MUKpPOOPTraHU3Mbl. Y CTOMYHMBOCTH MUKPOOPIaHU3MOB K YABTPA(HUOJIETOBBIM JIydyaM H
HMOHHU3UPYIOIeMY H3nydeHnto. @oTopeakTuBalus.

Mukpoopranu3Mbl U OKpykatomas  cpena.OTHOIIEHWE  MHUKPOOPTaHM3MOB K
MOJIEKYJIIPHOMY KHCIIOPOY: a’poObl M aHa’poObl (oOnuratHeie W (aKyIbTaTHBHEIC);
a’pOTOJIEPAHTHBIE aHAIPOOBI M MUKPOAdPOMIbl. BO3MOKHBIE MPHYUHBI HHTHOUPYIOIIETO
JEWCTBUSI MOJICKYJIIPDHOT'O KHCJIOPOia HA MUKPOOPTaHU3MBI.

Muxkpoopranu3mMbl ¥ OKpyxarouias cpefa. 3Hauenue pH cpeapl ans  pocra
MUKPOOPraHu3MOB. ATINA0(UIIBI, HEUTPOPUIIBI U KO (DUITBI.

[ep}

B3anmMooTHOIIEHNS] MUKPOOPraHM3MOB MEKTy COO0M M IPYTMMU OpraHU3MaMHu.

Xumudeckue BemectBa. [loHaTre "muTaTeabHble U aHTUMUKPOOHBIE BemecTBa". [Ipuponaa
AHTUMHUKPOOHBIX BEIIECTB M 00JIACTH UX MPUMEHECHHs. AHTHOUOTUKH. VICTOpHUS OTKPBITHS
aHTHONOTHKOB. [loHATHE «aHTUOMOTHUKHU» W crmOocoObl uX moiydeHusa. Kriaccuduxanmm
AHTUOMOTHKOB. AHTHOMOTHKOPE3UCTEHTHOCTh OakTepmii. I[IpodwuiakThka mMOCIIEICTBHIMA
AHTUOMOTHKOTEPAITUH.

Bupychl: o0mias xapakTepucTuka, pasmMepbl, MOpdosiorus U pacrnpocrpaHenue. OTianuus
BUPYCOB OT KJIETOYHBbIX (opMm xku3HH. bakrepuodar: crpoeHue, BOCIPOU3BEICHUE,
IIPUMEHEHHE.

I'enernka MukpoopranuzMoB. HaciencTBeHHass M HEHACIEACTBEHHAas WM3MEHYHUBOCTD.
MyTranuroHHas Ipupoia U3MEHUYNBOCTU. YacToTa MyTaHTOB U THUIbI MyTaluil. ClIOHTaHHBIH
Y MHJIyIIUPOBaHHBIN (paJalliOHHbBIN U XUMHUYECKU ) MyTareHesbl.

10

I'eneTka  MUKpoOpraHusMoB. PekoMmOuHanust y  mpokapuoT:  TpaHcdopmarus,
TpPaHCIYKIMs, KOHbrorauus. [lmasMuapl: NOHSTHE, XapaKTEpUCTUKA, OCHOBHBIE THIIBI.
[lonstne o TpaHcno3oHax. lcnonp3oBaHWe BUPYCOB M IIA3MHUJ B TIE€HETHYECKOMU
VUHXEHEPUU.

11

[lonstue o0 wuHbeknuu. Pomb MHUKpOOPraHu3sMOB B HH(EKIMOHHOM IpOILIECcCe.
[TaTOreHHOCTh U BUPYJIEHTHOCTh. JluHaMMKa HH(EKIMOHHOTO Ipoliecca, ero Gopmal.




13‘121 Tembl JIEKIHMOHHBIX 3aHATHH

12 |OOmas xapakTepucTHKa OCHOBHBIX HH(EKIHOHHBIX 3a0oneBanuid. [IpodumakTuka
pa3BuTHs HHOEKITMOHHBIX 3a00JICBaHHIA.

13 |llonsatue o0 wummyHutere. I[loHsiTHE «UMMyHHUTET». MMMyHHas CHCTeMa 4YelOBeKa.
NmmyHHBI 0TBET. Buasl nMmyHHuTeTa. @arouuros.

14 |AuTHICHEI, HX CBOMCTBA.

15 |AHTHTENa: mpupona, CTPYKTypa, [IWHAMHKA, YCIOBUS O0O0pazoBaHus. MexaHU3M
B3aUMOJICHCTBUSL AHTUTEJ C AaHTUT€HOM.

16 |Peaknmm mmmynutera. Ceposiorndeckue peakiuu. [Ipaktndyeckoe nmpuMeHeHne ydeHHus 00

HUMMYHUTCTC.

4.3 Conep:xaHue NPaKTHYECKUX (CEMHUHAPCKUX) 3aHATHH

3aHATHS  yKa3aHHOTO THUIIAa HE IMPEIyCMOTPEHbl OCHOBHON  MpodeccuoHanbHOU

o0pa3oBaTeIbHON IPOTPaMMO.

4.4 Conep:xanue J1alopaTopHbIX pador

Ounas popma o0yueHust

Ne
w/n HaunmeHoBaHus j1a00paTopHbIX padoT
3 cemecmp
1 |VcrpoiictBo MukpooOuosornueckoit saboparopun. [IpaBuna paboThl B HEMl.
2 |Meroapl cTepWIM3allMM: THUTATEIbHBIX CpEll, TMOCYIbl, HMHBEHTaps, OTPaOOTAHHOIO
Marepuana.
3 |Mukpockom W TEXHHMKAa MHUKPOCKOMUPOBAHUSA. YCTPOWCTBO MHUKpoCKoma. Bumpl
MUKPOCKOTIHH.
4  [[IpurotoBneHue GUKCUPOBAHHBIX MPENAPATOB MUKPOOPraHu3MoB. Mopdosorus OakTepuii,
JPOAOKEN, MUIEIMAIBHBIX IPUOOB, BOJOPOCIE.
5 |[Ipoctsie u nuddepennmpoBanHbie MeToAbI OKpamrBanus. Okpacka 6akrepuit o ['pamy.
6 |Cnopsl GakTepuid.
7 |AccnenoBaHue KUBBIX KJIETOK MUKPOOPTaHU3MOB METOJIaMU «BHUCSIUEH» U «pa3/IaBICHHOI
Karuiy.
8 |[lutarenpHble Cpeapl Jis  KyJIbTUBUPOBAHHS MHUKpOOpraHu3moB. [lpuroromienue
MUTATENIbHBIX CPEJl Pa3INYHOTO COCTABA.
9 [3HayeHue OTAETHHBIX JIEMEHTOB MUTAHUS B PA3BUTHUH MUKPOOPTaHU3MOB.
10 [KynpTHBUpOBaHHE aHA3POOHBIX MUKPOOPTraHU3MOB
11 |BeigeneHue 4MCTOM KyIbTYphl MHUKPOOPraHW3Ma U3 OTIenbHON KosoHMH (MeTon Koxa,
METO/I «MCTOMIAIOIIETO» IITPHXA).
12 Mertoabl KOJMYECTBEHHOTO yueTa MHKpPOOpraHu3moB. OmpeneneHue KOJIMYecTBa
KOJIOHHE0Opa3yIoIKX eIMHUI] BEICEBOM Ha TIOTHBIE MUTAaTenbHbIe cpebl (MeTon Koxa).
13 Metoabl KOJMWYECTBEHHOTO y4yeTa MHKpoopraHu3zMoB. OrmpeneneHue KOJIUYECTBA
MUKPOOPIraHU3MOB MPSIMBIM T0ACYETOM.
4 cemecmp
14 |KynbrypanbHble CBOHCTBA MUKPOOPTAHU3MOB
15 |buoxumudeckne CBOMCTBA MUKPOOPTAaHU3MOB
16 Mukpoduiiopa Bo3ayxa
17 |Muxkpodiiopa yenoBeka
18 |Omnpenenennie aHTUOMOTUYECKOW AKTUBHOCTH MUKPOOPTaHU3MOB




Ne

w/n HaunmeHnoBaHus 1a00paTOPHBIX padoT

19 [Tenerumka wmukpoopranuzMoB. IlepeHoc rTeHermueckol wuHOpManuu Yy OaKTepHii:
TPAHCTYKITHS

20 [[enetmka MuUKpoopraHu3MoB. IlepeHoc TeHeTmdeckol wuHOpPMAaUU Yy OaKTepHii:
KOHBIOTAITHS

21 |bakrepuodaru

22  |CeponOrHUeCcKre peaKkiuu

23 MonenupoBaHHE MPOIECca BOSHUKHOBEHHMSI SITUICMHH

4.5 ConepxaHue KIMHUYECKUX MPAKTUYECKUX 3aHATHH

3aHATHS  yKa3aHHOTO THUIIA HE MPEIyCMOTPEHbl OCHOBHON  MpodeccruoHanbHOU

o0pa3oBaTeIbHON MIPOTPaMMO.

4.6 Conep:xaHue CaMOCTOATEJILHOM Pa00THI 00y4aK0IEerocs

Ounas popma o0yueHust

Ne .
w/n Buabi u popMbl camocTosATEIbHOM PadoThI
3 cemecmp
1 |[loaroroBka k 1abopaTOpHBIM paboTam
2 |BrimonHeHNE KypCcOBOK PabOTHI
3 |I[TogroroBka K MpoOMEXYTOYHOM aTTECTAIMH U €€ TPOXOXKICHHE
4 cemecmp
1 |[loaroroBka k 1abopaTOpHBIM paboTam
2 |[TogroroBka K MpOMEXYTOYHOM aTTECTALMH U €€ TTPOXOKICHUE

5 Cucrema ¢opMHUPOBAHUSI OLEHKH Pe3yJbraToB OOy4YeHUHA [0

AUCHUNIMHE (MOAYJI0) B PaMKaxX TeKyllero KOHTPOJsS YCNeBAeMOCTH U
NMPOMEKYTOUHOM aTTecTallu 00y4aouerocs

QOunas ¢popma o0ydeHust

MeponpusiTus TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH MaxkcumajbHOe
U NIPOMEKYTOYHOM aTTecTaluu 00y4arIerocs KOJINYECTBO 0aJ1710B
3cemecTp
OuennBaemasi yaeOHasi JeATEILHOCTD
[TepBbiii |00y4aKOUIErocs:
pyoexubiit ([locelenne JIEKIIMOHHBIX 3aHATUI 6
KOHTpOJIb |BrinosHeHue nabopatopHBbIX paboT Nel-7 14
KomnokBuym Nel 10
Texymmit
i Hroro 30
KOHTPOJIb
OuennBaemasi yueOHasi 1eATEJILHOCTD
yCIIEBAEMOCTHU /
. |o0y4aromerocs:
Bropoit =
.. |[Tocenienne JEKIMOHHBIX 3aHATUI 8
pPyOeKHBIN
BrinonHenue nabopatopHBbix pabot Ne§-13 12
KOHTPOJIb
Komnoxksuym Ne2 5
KomnoxkBuym Ne3 5




MeponpusTUs TeKyLIEro KOHTPOJIs YCIeBaeMOCTH MaxkcumalibHOe
U POMEKYTOYHOM aTTecTAHM 00y4alouerocs KOJINYeCTBO 0aJVI0B
Htoro 30
[Mpomexyroun |3aueT 40 (100%*)
ast arrecranus |3anmrTa KypcoBoi paboThI 100
4 cemecTp
OuenuBaeMasi yueOHasi 1esITeILHOCTb
[TepBoiii |00yYaKOIErocs:
pyoexubIi |[Iocelenne JIEKIIMOHHBIX 3aHATUI 4
KOHTpOJb |BrimomHenne maboparopussix padot Nel4-18 10
KonnokBuym Nel 16
Texymunit
ym Hroro 30
KOHTPOJTb
OuenuBaemasi yueOHasi 1esiTeIbHOCTb
yCIIeBaeMOCTH '
. |00y4aromerocs:
Bropoit =
. |ITocenienne NeKIIMOHHBIX 3aHATUI 4
pPYOEKHBIN
Brimonaenune madopatopaBbix padot Nel9-23 10
KOHTPOJTb
KomnoxkBuym No2 16
Hroro 30
[Mpomexyroun |JK3ameH 40 (100%*)
asi aTTecTaIus

* B cimydae oTkaza 00ydaroierocs oT pe3yJabTaToOB TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH

I[IIkaJ1a COOTBETCTBHSA OIEHOK B CTO0AJJILHON U aKaJleMHUYECKOM cHCTeMAaX
OLICHUBAHUSA Pe3yJIbTATOB 00Yy4eHUS MO JUCHUIINHE (MOLYJIIO)

Cucrema oneHuUBaHusl

pe3yJbTaToB 00y4eHusl

CrobajuibHas cUCTEMA OLIEHUBAHUSA 0-39 40 - 60 61 - 80 81 - 100

AkazieMHYecKasi CHCTEMa OLCHUBAHMS

(ax3ameH, nuddepeHupoBannbiii 3auet, |Heymornerso|Y poBineTBopu
3alIuTa KypcoBOro MPOCKTa, PHUTEILHO TEJIBHO

3aIMUTa KypcoBOM pabOThI)
AkazieMHYecKasi CHCTEMa OLCHUBAHMS
(3auer)

Onenku

Xopouro | OTIUYHO

He 3auteno 3auTeHo

6 Onucanne MaTepuaIbHO-TeXHHUYECKOH 0a3bl (BKJI0OYasi 000pyl10BaHUE U
TEXHHYECKHe CpeacTBa O00y4dyeHHs)), He00XonuMONl Il OCYIIeCTBJICHUSA
00pa30BaTeILHOIO NMpoIecca Mo AUCHUIIUHE (MOTYJII0)

Jnis  ocymiecTBIeHHs 00pa3oBaTelbHOTO Ipolecca MO JUCHMIUIMHE (MOAaynio) TpeOyercs
aymutopus ¢ npoekrop «Epson EB-X14» ¢ KOMIIEKTOM MaTepHajoB JUII MOHTa)Xa MPOEKTOpa,
kommbioTep bect PM IntelPentium G2010/ MB GA-H61M-S1 /4Gb RAM/500Gb HDD/DVD-
RW/LCD BenQ G2250/kb+ mouse — 15. CTosbl U CTY/IbsI ¢ KOJMYECTBOM MOCAAOYHBIX MecT 20,
JOCKa JUISl HAITUCAHUS MEJIOM;

JIaGoparopust mukpoobuonorun 9-513. Ilentpucdyra Eppendorf MiniSpin Plus, muxpockon
BUOME/I-4 Ounokynsp — 3 T, nabopaTopHble aHanuTHueckue Bechl Radwag WAS220/X,
yCTaHOBKa JuIsi ropu3oHTaiIbHOTO Anmektpodopesa Sub-Cell GT Cell Bio-Rad, ncrounuk nuranus
s snextpogopesa PowerPac Basic Bio-Rad, mka¢ cymmneasiit SNOL 67/350, mikad BBITSKHOH,
aBTOMAaTHYECKUE MUIMETKH nepeMeHHoro oobeMa Thermo u Gilson (5-50 mxi, 20-200 mxm, 10-100
MkI, 1-5 mi) — 15 mr., Tepmoctar TC-1/80 CITY, meiikep-unkyoatop Biosan ES-20/60, 6okc c
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JJaMUHApHBIM BEPTUKAJIbHBIM IIOTOKOM Bo3ayxa Lamsystems bMb-1I, MmukpoBosiHOBas neus Supra,
[IEPCOHAIbHBIN KOMIBIOTEP — 1 IIT., XOIOAUIBHUK ATIIAHT.
Xumuueckass mocyaa: 4amku llerpu, xonObsl kavanounsle -750mi, xonOwsl Dpnenmeiiepa (100-
500mu1), xumuueckue crtakadbl (50-1000mi), mMepHble kKomObl (25mut, 50 mu, 100 m1,250 M),
Mepabie mHAPH (50 M1, 100 mut, 500 mur), mpoOupKu, OIOPETKH.
PeakTHBBI: TPHUNTOH, NENTOH, JPOXIKEBON IKCTPAKT, arap OAKTEPHOJIOTHYECKHIA, araposa, caxapa,
AMUHOKHCIIOTBI, OPraHUYEeCKHME U HEOPraHMYeCKHE COJIM, HEOpPraHMYeCKue M OpraHuYEecKue
KHUCJIOTBI, LEJI0YH.
Croubl ¥ CTYJIBS ¢ KOJIMYECTBOM MOCAI0UHBIX MecT 20, JocKa JUIsl HalMCAHUSI MEJIOM;
Hayunas maGopatopust 9-726. Bokc ¢ naMUHapHBIM BEPTHUKAIBHBIM IMOTOKOM Bo3ayxa BJI-12,
nielikep-uHKyOaTop ¢ oxnaxaeHueMm Excella E25R, meiikep-unkybarop Biosan ES-20/60,
crepunnzatop naposoit BK-75-01, nentpudyra Eppendorf MiniSpin, nenrpudyra meauuuHckas
TG16WS, mukporepmocrar BUC, marantHas memanka [19-6100M, xmagorepmocTar BO3IYIIHBIN
XT-3/70-2, Bechr naboparopubie snmekTponHble OHAUS Adventurer Pro, Bechl TexHuueckue
OHAUS Valor TM 3000, muxpockon ontuyeckuil OMHOKynsap buomen-4, axBagucTUILIISATOD
anekrpudeckuit AD-14-«S-OIl», dotomerp «kcmepr 003», cuctemMa KOMIBIOTEPHOTO TIellb
JOKYMEHTUPOBAHHUS, BBICOKONIPOM3BOAUTENbHAs HeHTpudyra ¢ oxnaxaeHuem Beckman Coulter
Avanti J30, mnearpudyra Eppendorf 5417R, tepmocrar TC-1/80 CITY, pH-merp Oxcmept-pH,
aBToMatnueckue nmuneTku « Thermoy» nepemennoro oovema (5-50 mxi, 20-200 mxit, 10-100 mxor, 1-
5 M) — 10 wT., NepcoHanbHbIN KOMIBIOTEP — 2 IIT., IBYXKaMEPHBIN X0JIOAUILHUK ATIIAHT.
Xumudeckass mocyna: vamku [lerpu, xonObl kaganmounbie -750mm, konOwer Dpnenmeiiepa (100-
500mur), xumuueckue ctakadbl (50-1000mut), mMepHbie KOnOBI (25Mm, 50 mm, 100 mi,250 M),
MepHbie HAPHT (50 M, 100 mut, 500 mut), TpoOUPKHU, OIOPETKH.

PeakTuBBI: TPUNTOH, TENTOH, JPOXIKEBON AKCTPAKT, arap OAKTEPHOJIOTMYECKUH, araposa,
caxapa, aMMHOKHUCIIOTBI, OPraHMYECKHE U HEOPraHWIECKUE COJIM, HEOPraHMUECKHE U OpraHuYeCcKHe
KHCJIOTBI, IEI0YH.

7 IlepeyeHb OCHOBHOII W [IONMOJIHUTEJbHOW Y4YeOHOW JHUTEPATypBHI,
HEeO0X0AUMOM VI OCBOCHUS TMCIHIIMHBI (MOLYJIs1)
7.1 OcHoBHas JuTeparypa

1. MemuiuHckass MUKpOOHOJIOTHS, BUPYCOJOTUS U MUMMYHOJIOTUS : y4EOHUK Jis BBICII.
npod. obpazoBanus : B 2 T. / moxa pen. B. B. 3sepera, M. H. boituenko .— M. : I'D0OTAP-Menua,
2010

2. Emues, B.T. Mukpobuonorus: yuebnuk mis By3oB/ B.T.Emues, E.H.Mumycrun.-6-e
u3a.,uctp.- M.: JIpoda, 2006.- 444c.

3. JleGeneB, B.H. Mukpobuonorus ¢ ocHoBamu Bupyconoruu. Yacte I. OcHOBBI 00mieit
BUPYCOJIOTHH [DIEKTPOHHBIA pecypc]: METOIWYECKOe MOCOOME ISl CTYAEHTOB OHOJIOTHYECKHX
cnenmansHocTeit/ Jlebenes B.H.— DnektpoH. TekcroBeie manHble.— CII6.: Poccuiickmii
rocylapcTBeHHbI mneparornyeckuii ynupepcuter um. A.UW. I'epuena, 2014.— 62 c.— Pexum
noctyna: http://www.iprbookshop.ru/22556.— 9BC «IPRbooks», no napoJto

7.2 lonmosiHUTEIBbHAS JIUTEPaTypa

1. Eropos, H.C. OcHOBbI yuyeHus 06 antubuorukax: YueOHuk ais By3oB/ H.C.Eropos;
MI'Y um. M. B. JlomoHocoBa.-6-¢ u3n., nepepad. u pom.- M.: U31-B0 Mock.yH-Ta: Hayka, 2004.-
528c.

2. Moznee, O.K. Menununckas mukpoouonorus: Yueouuk s men.sy3os/ O.K.Ilo3nees;
nox pea. B.U.ITokposckoro.-M.: ['D0OTAP-Menua, 2005.-768c.

3. [Ipaktukym mo mukpooOuosnoruu: Yueb. mocobue s By3os/ A.M.Herpycos [u ap.]; mox
pen. A.M.HerpycoBa. -M.: Akagemusi, 2005.-608c.
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4. Tenmep, E.3. Ilpaktukym no mukpoOuonoruu: Yueb. mocobue s By3os/ E.3.Temnmep,
B.K.IlIuneuaukosa, I'..ITepeBep3ena; [Tox pen.B.K. IllunsHukoBoit.-5-¢ u3n., nepepad.u mom. -M.:
Hpoda, 2004.-256¢.

5. bensicoBa, H.A. Mukpo6uosnorus [ DnekTpoHHsblIi pecypc]: yueonuk/ bensicoba H.A.—
DJNEeKTPOH. TEKCTOBBIC JaHHBIe.— MuHCK: Boimmiimast mkona, 2012.— 443 ¢.— Pexxum pocryma:
http://www.iprbookshop.ru/20229.— 5B5C «IPRbooksy, o mapoJio

8 Ilepeyenb pecypcoB HMHGPOPMANHUOHHO-TEJTCEKOMMYHMKALMOHHOH CeTH
«HTEepHET?, HEOOXOAMMBIX /IVISI OCBOCHUSI AMCIUILUIUHBI (MOIYJIs1)

1. Daexrpounstii uuranehei a1 "BUBJIMOTEX" : yaeOHUKH aBTOpoB Tynl'Y mo Bcem
TUCIUIITHHAM. - Pesxxum noctyma: https://tsutula.bibliotech.ru/, mo mapomto.- 3ari. ¢ sxpana
2. DOBC IPRBooks yHUBepcaiabHas 0a30Bast KOJUIEKIUS U3IaHUH. - Pesxum mocryma:
http://www.iprbookshop.ru/, 1o mapoJito.- 3ari. ¢ 3KpaHa
3. OBC uznatenscrsa «IOpaiit».- Pesxxum moctyma: http://biblio-online.ru, 1o mapoJito.- 3aril. ¢ KpaHa.
4. KoHCymbTaHT CTyJeHTa. DIEKTPOHHAsT OMOINOTEKAa METUIIMHCKOTO BY3a : YUSOHUKH TSt
BBICIIETO METUIIMHCKOTO U (hapM. oOpa3zoBanusi. — Pexum noctyna : http://www.studmedlib.ru/, mo
MapoJto. - 3aril. ¢ HKpaHa.
5. Hayunas Dnextponnas bubnuoreka eLibrary - 6u0nroTeka 3IeKTPOHHON NepUoaUKH.- Pexum
noctyma: http:/elibrary.ru/ , Mo mapoJiro.- 3aril. ¢ SKpaHa.
6. HOBb KubepJlennnka HaydHas 3JIEKTPOHHAS OHMOIMOTEKAa OTKPBITOTO JOCTYIA, PEKUM
nocTyna http://cyberleninka.ru/ ,cBOOOIHBIN.- 3aril. ¢ SKpaHa.
7. EauHOE OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam: moprai [ DIeKTpoHHbIH pecypc]. -
Pexxum noctyma : http: //window.edu.ru. - 3ari. ¢ 3kpaHa.
8. Koncynbrantllmtoc: cnipaBounas mpaBoBas cuctema / Komnanus «Koncynerant [Tmocy. —
Bepcus IIpod, cerenas. - Pexxum noctyna : Kommerorepnas cets Hb Tynl'VY, cBoboHbI. -
3ari1. ¢ 3KpaHa.

9 Ilepeyenb WHGPOPMALMOHHBLIX TEXHOJOIUI, HEOOXOAUMBIX ISl
OCyIleCTBJIeHHSI 00Pa30BaTEJIBLHOI0 NMPoLecca Mo AUCIHUIINHE (MOTYJIIO)

9.1 Ilepeyenb HEOOXOAMMOIO €KETrOHO OOHOBJISIEMOIr0 JIMUEH3UOHHOTO U
CBO0OOJIHO PACNPOCTPAHSIEMOr0 NPOrPaAaMMHOIO oOecmeyeHHusi, B TOM 4YHCIe
0Te4eCTBEHHOI0 IPOU3BOACTBA

1.ITporpamMma moArotoBku mpesenranuii Microsoft PowerPoint;

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX MNpoOdeccHOHAJIBHBIX 0a3

JAHHBIX U I/IH(l)OpMaIII/IOHHLIX CIIPaBOYHBIX CUCTEM
COBpeMeHHLIe HpO(I)eCCI/IOHaJ'IBHBIe 0a3bl JaHHBIX H I/IH(i)OpMaI_II/IOHHLIe CIIPpAaBOYHLIC
CUCTCMBI HEC Tpe6y10TCﬂ.


https://tsutula.bibliotech.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://www.urait.ru/
http://biblio-online.ru/
http://www.studmedlib.ru/
%20eLibrary
http://elibrary.ru/
http://cyberleninka.ru/
http://window.edu.ru.-/

