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1. Henu ocBOeHMS U CHUTITTHHBI
Lenpto ocBOeHUs AMCUUIUIMHBI «MUKPOOHOJIOTHS U BUPYCOJOTUS SIBIsIeTCS (HhOpMUPOBaHHUE
B3IJISIOB Ha MHUKPOOPTaHM3MBl KaK OJBPUOMOHTHI, MX 3HAUYEHUE B TMPHUPOAEC U MPaKTUUYECKOE
MpUMEHEHHEe, a TaKXKe OCYIICCTBICHUE MPAKTUUYECKOW TOJTOTOBKM OOYYaIOIMIMXCA TOCPEICTBOM
BBITIOJTHEHUSI OTPE/ICICHHBIX BUAOB paldoOT, CBSA3aHHBIX C Oyaymiel mpoQecCHOHANbHON eATeTbHOCTHIO
Y HampaBJICHHBIX Ha (DOPMHUPOBAHKE, 3aKPCIICHHUE, PA3BUTUE MPAKTUYCCKUX HABBIKOB U KOMIICTCHIIUN
o npoduiro 06pa3zoBaTENbHON MPOTrpaMMBbl
PaGouass mnporpamma cocraBieHa Ha oOcHoBaHMM DenepasbHOTO  TOCYAAPCTBEHHOTO
00pa3oBaTeIbHOIO CTaHAapTa BBICIIETO 00pa3oBaHus M0 HarnpasiaeHuto moaroroBku 06.03.01 buonorus
(YpoBeHb OakanaBpuara), yTBep KIEHHOTO Mpruka3oM MUHUCTEpCTBAa 00pa3oBaHus U HayKu Poccuiickoit
®enepaunn Ne 944 ot 7 aBrycra 2014 r.

2. MecTo aucuumiannsl B cTpykrype OII

OO0s13aTenbHbIE TUCHUIUIMHEL. 5 cemecTp. Moaynb «Hayku o 61oi1oruueckoM MHOTOOOpa3umy.
JuctummmmHaa « MUKPOOHOJIOTHSI ¢ OCHOBAMHU BHPYCOJIOTHI M3ydaeTcs CTyJIeHTaMu 3 Kypca B 5
ceMectpe. Ero n3yuenunto npeamecTByoT Kypebl «botanuka» «3o00m0rus», «LIUToI0orus u TucToaorus»
1 «broXuMus ¥ MOJIEKYJsIpHAsE OMOJIOTHS», 3HAHUE KOTOPBIX MOXET CIYXKUTh IS U3yYEHUS MHOTHX
pa3nenoB « MUKPOOHOIOTHH U BUPYCOJIIOTUNY». DTOT KYPC JOTHUECKH MPOJIOJDKAET YUEHUE O KIETKE Kak
OCHOBHOM €TMHUIIBI )KUBOTO, TIPEIIOMIISISI paHEE IMOTYICHHBIE 3HAHUS B MEKPOOMOJIOTHIECKOM acCTIeKTe.
Jnst ocBOeHMSI JTaHHOW AUCIMILTUHBI 00yYalOIIUHCS JOKEH:
3HaTh: 001IMe TPECTaBICHUS 00 OTIUYHSIX MPOKAPHOT OT DYKAPHUOT,
OCHOBHbIE 3aKOHOMEPHOCTH OOMEHa BEIIECTB,
BIIUSTHUE YKOJIOTHYECKHUX (PaKTOPOB Ha OPTaHU3MBI
YMeTh: pa3nuyath 0COOEHHOCTH HEKJIETOYHBIX (POPM JKU3HU
paboTaTh CO CBETOBBIM MHUKPOCKOIIOM,
M3rOTaBJIMBATh BPEMEHHBIE MUKPOIIPENapaThl.
HiMeTh mpakTHYECKUi OTBIT: pabOTHI ¢ 1a00PaTOPHBIM 000PYIOBAHHEM

3. [lnannpyemble pe3yJbTaThl 00y4eHHsI 10 IUCHUNINHE
3.1. Komnerenuun, GopMHPOBAHHIO KOTOPBIX CIIOCOOCTBYET TUCIUILINHA
[Tpu ocBOCHUU AUCUHUILUIMHBI (POPMUPYIOTCS CIIEAYIOIINE KoMIeTeHIuu B coorBeTcTBUU ¢ PI'OC
BO no nanHOMy HampaBlIeHUIO TOTOTOBKHU:
O6menpodeccuonansubie (OIIK):
OIIK-1: Cnoco0GeH NPUMEHATh 3HAHHE OMOJOTHYECKOro pa3zHOOoOpasus M HCIOJIB30BaThb METOJIBI
HAOMIO/IeHUs, HAECHTU(UKALNY, KIacCU(pUKALMU, BOCIPOM3BOJACTBA U KYJIbTUBHUPOBAHUS
YKUBBIX O0OBEKTOB JIJISl pEIICHHsI MPOQPECCHOHANBHBIX 3a/1a4
OIIK-8: CrnocoOeH ucnoyib30BaTh METOJBI cOOpa, 0OpabOTKH, CHUCTEMATH3allMM W TIPEICTABIICHHS
MoJIeBOM W nabopaTtopHod HH(pOpMAIMK, TPUMEHSATH HABBIKM pPa0OTHI C COBPEMEHHBIM
000pyi0BaHNEM, aHATTU3UPOBATh MOJIYYEHHBIE PE3yIbTaThI

3.2. [lepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OO0y4YeHHMs] AUCHUILIMHE, COOTHECEHHBIX C
(popMupyeMbIMHU KOMIETEHIIUSIMHU

B pe3yabTare 0CBOCHUS IMCHUIINHBI 00YYAKOMIUIICH 10JKEH:

* 3parn:
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oO1urye npeacTaBieHus: 00 OTIHMYUTENBHBIX 0co0eHHOCTAX mpokapuoT (OITK-1),

MOP(}OJIOTHIO pa3TMIHBIX TPYIIIT MUKPOOPTaHU3MOB M X aHaTromMuieckue ocodennoctu (OIIK-1),
BO3/ICICTBIE a0MOTUYECKUX (PAKTOPOB Cpeibl Ha poCT U pa3BuTHe Mukpoopranusmos (OIIK-1),
POJIb MMPOKAPHUOT B MOJACP>KaHUU ToMeocTasa B akosorudeckux cucremax (OITK-1),
NpUKIagHOe 3HaUeHue Mukpoopranumos (OITK-1),

HEKOTOpble 0COOEHHOCTH reHeTuku npokapuot (OIIK-1),

HEKOTOpbIe 0COOCHHOCTH OOMEHa BEIIECTB Y pa3HbIX rpymni Mukpoopranuzmon (OIIK-1),
0COOEHHOCTH CTpOEHHU U pa3MHokeHus Bupycos (OIIK-1),

0COOCHHOCTH KyJIbTUBHPOBaHUS MUKpoopranu3moB (OI1K-1),

TEXHHUKY 0€30macHOCTH mpu padote ¢ mukpodiopoit (OITK-8),

OCHOBOTOJIAraoIre JOKYMEHTHI, periiaMeHTupytoiue padoty ¢ Mukpoopranusmamu (OITK-8),
OCHOBHBIE CHCTEMaTUYECKHE IPYIIbI IPOKAPUOT, BaxkHbIe A yenoseka (OIIK-1),
0COOCHHOCTH HEKJIeTOUHBIX opM xku3HH (OIIK-1).

* VYmerb:

ONpeneNiaTh Ha MHUKpOIIpernaparax M cxeMax MOp(OIOTHI0O M aHATOMHYECKHE OCOOCHHOCTH
mMukpoopranuzmon (OTIK-1),

JieNaTh MpaBHIIbHBIE 3apUCOBKH 00beKTOB MuKpoouonoruu (OI1K-8),

OOBSCHATH TOJIOKEHUSI TEXHHKH O€30MacHOCTU MpHU paboTe ¢ 0aKTEepPHOIOTHUYECKHMMH OOBEKTaMU
(OIIK-8),

- OOBSICHATH B3aMMOOTHOILIEHUSI TMPOKAPUOT C IKOJOTUYECKUMHU (HaKTOpaMH Kak >KHMBOH, TaKk W
HexxuBo npupoasl (OIIK-1),

HHTEPIPETHPOBAThH Pe3ynbTaThl IKciepuMeHTOB (OITK-8).

¢ HmeTh HABBIKU:

- pabotsl co cBeToBBIM MUKpockonoM (OIIK-8),

- paboTel ¢ MuUKpoOHoornaeckuM obopynoBanuem (OITK-8),

W3TOTOBJICHHSI MUKPOTIPETIAPaTOB U OKpacKoi MUKpoOuonorndeckux 00wekroB (OIIK-1),
BBIJICJICHHS YUCTHIX KYJBTYP MUKPOOPTaHU3MOB U paboToit ¢ Humu (OIIK-1),

00paboTku noiy4deHHbIx pe3ynbraToB (OITK-8),

4. Conep:kanme TMCHUILIUHBI
O0beM TUCIUTUIMHBI COCTABIISIET 4 3aueTHbIe eTMHUITBI (144 akameMuyecKkux Jyaca),
B T.4.: mpakTrueckas noaroroBka (I1I1) — 20 akagemuueckux 4acoB B 0UHOI hopme.

4.1. Conep:xanue AUCHUIVIMHBI MO pasgenaM (TeMaM), COOTHECEHHOe C BHJIAMH U
TPYA0EMKOCTBI0O Y4eOHbIX 3aHATHI

Ne BI/I,E[BI 3aH5[THfI, ux q)OpMLI TEKYIIETO
/1 Paznenst (TeMbI) e 00BEM (B ak.dacax, 1o KOHTPOJIS YCIIEBAEMOCTH (110
JIACLUTUINHBI 3 04HOH popMe 00yUeHHs) O4YHO¥ (popMe 0OyUeHNMs)
CIE) 3aHsTus 3aHsTUs
© JIEKIHOH- ceMuHap- DOopMBI IPOMEKYTOUHON
HOTO THIIA CKOrO THIa aTTeCcTalu
1. | Opraam3amus paboThI 5 2 4 mabop. | YCTHBIN ompoC
OakyrabopaTtopuu. TexHuka 3aHATUE
0e30IacHOCTH.
2. Mophoa0rust MUKpOOPTraHH3MOB 5 2 4 nabop. Ycrabii onpoc. OT4YET.
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3aHsATHE
(IT1T)

3. | AHaTOMHsI MUKPOOPTaHH3MOB 5 2 2 mabop. | Ycrusli ompoc. OT4Er.

3aHsTHE

4, DKOJ0THS MPOKAPHUOT 5 4 4 mabop. | YCTHBIH ormpoc. Ortuér.

3aHATHE Komnoksuywm.
(ITIT)
5. I'eneTrKka MUKPOOPraHU3MOB 5 4 4 mabop. | Ycrusri onpoc. OTUET.
3aHATHE
(I1I1)

6. | Ilpunnumnst u METO/IbI 5 8 4 nabGop. | YcrHbIid orpoc. Otuér.
KyJIbTUBUPOBAHUS 3anate | Komnoksuym
MUKpPOOpPraHu3MoB. PocT u pa3Butue (I1IT)

MHUKPOOHOH KYJIbTYPBI
7. | CucremMaTuka MUKpPOOPIaHU3MOB 5 4 4 nabop. | Ycruslii onpoc. OTUET.
3aHATHE
(I1IT)

8. | CrpykTypa u pa3MHOXCHHE BUPYCOB. 5 4 4 nmabop. | Ycrusii onpoc. OTUér.
Paznoobpasue BupycoB 3aHATHE

9. | 3aKIOYUTETHHBIH. [lonBenenue 5 6 4 mabop. | YcTHBIH orpoc. OTuér.
HUTOTOB M aHaIM3 IMPOMEKYTOYHBIX 3ansatie | KommokBuym
PE3YIbTATOB OCBOCHUS] TUCUUIUINHBI

Hroro 3a ceMecTp: 36 32 DK3aMeH

Hroro 1o aucHUILINHE: 36 32

4.2. PazBepHyTO€E ONIMCAHME CO/lep:KaHNsl Y4eOHOr0 MaTepHaJia o pasaejiam

Tema I «Mcmopus pazeumus Mukpoouonozuu

OMIUPUYECKHUI 3Tan B pa3BUTUU MUKpoOuosioruu. ['mmnoresa o xuBOM mpupojie Bo3OyauTenei
3apa3HbIX 3a00JICBaHUH.

Mopdonoruueckuit stan. “Taiter mpupombr” A. JleBenryka (1695). Omnmcanwe OCHOBHBIX
Mopdomoruueckux ¢popm 3a 150 net. MHpeKmonHasi MUKpOOHOJIOTHS U €€ pa3BUTHE.

Onprter CaMoitioBHYa 1O JO0Ka3aTenbcTBY mpuponabl uyMbl (1771). Uccnenoanus J[xeHHepa
(1798) nmo npuBUBKE COAECPKUMOTO ITyCTYJl KOPOBBEH OCTIBI.

Pacuser mukpobuonorun Bo BTopoi mosioBuHe 19 Beka. Pa3Butre nH(EKIIMOHHON MHKOJIOTHH.
OTxkpbiTHE BO30YyIuTenss cuOupckoii s3Bbl. Baxkneitmue otkpbitus Ilacrepa. [lactepusanus kak ocHOBa
MIPOMBINIUICHHOW MHKpoOuosioruu. [IpuBuBKM oT OemeHCTBAa W apyrux Oonesneid. boprba ¢ Teopueit
“caMONpPOM3BOJILHOTO  3apOXKAEHUS KU3HM MHUKpoOOB”. DopmupoBanue aHtucentuku (Jlucrep).
Otkpeitue P. Koxom Bo3Oyautens TyOepkyinesza, xoJepwl. I[lpumeHnenune oxpacku OakTepuit
AQHWJIMHOBBIMM KpPacCUTENSIMH. Y COBEpIICHCTBOBAHUE ITHX METOAO0B yueHukamu Koxa. O6ocHOBaHue
Y4€HHS O KJIETOYHOM HMMMYHUTETE, KaK €CTECTBEHHOM MEXaHHM3ME 3allUThl OT MaTOr€HHBIX
MHUKpoopranuzMoB (Meunukos, 1882).

NBanoBckuii (1892) — ocHoBarens Bupycojoruu (BuUpyc TabauHoil Mo3auku). Mcnonb3oBaHue
MHUKPOOPIaHU3MOB Kak reHernueckux oowvekToB. Cunre3 BupycHoi JIHK (KopuGepr, 1967) OmnbiTbl
I'puddura no tpancopmanuu JJHK nHeBMOKOKKA.

O6ocHoBanne Ha mpumepe aykcorpodoB rumore3 lren — 1 Genok (buan-Tatym) OmnbIThl
3anpaepa u JlenepOepra 1mo reHeTUYeCKON TPaHCTYKITHH.

PacmmdpoBka MexaHU3MOB KOHBIOTALMU M POJIb SMUCOM M IUIa3MH/I, KaK BEKTOPOB.
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PaszButue rennoit HHXCHCPHUH U CO3JaHNC TPAHCI'CHHBIX MHUKPOOPTaHU3MOB.

Tema II «Muxkpobuonozusa KaKk HayKa 0 HEGUOUMbBIX HEGOOPYHCEHHOMY 2NA3Y
MUKpoopzanuzmax. Anamomus u mopghonozusny

1. Otnnune NpOKapUOTHYECKUX KJIETOK OT 3yKapuoThuyecKux. OCOOEHHOCTH T'€HETHYECKOIO
MaTepuaia, Clioco00B pa3MHOXKEHHUS, OPraHOUA0B, MeTaboIu3Ma.

2. Mopdodonornueckue @opmMbl M pa3Mepbl MHUKpOOpPraHu3moB. KoOkku (MHKPOKOKKH,
TUTUIOKOKKH, CTPENTOKOKKH, CTAQHIOKOKKH, TETPAKOKKH, CApLIUHBI). ACIOPOTeHHbIE MAOUKH (JIUILIO-,
cTpenTo-, U apyrue Oakrepuu). CrioporeHHble manouku (0anuiuiel u Kioctpuawnu). M3Buteie Gopmbl
(cIMpHUILIBI, CIMPOXKTHI, BUOPHOHBI). BeTBsimmuecst popmel. [Lneiiomopdusm npokapuot. (IIpumepsr)

3. AmHaToMuSi MHUKpPOOpraHm3MoB. KiierouHass CTEeHKa, LMTOIUIa3MaTH4ecKas MeMOpaHa,
MPOTOIIACT. XUMHUYECKHI cocTaB MpokapuoT. OpraHoreHbl, Makpo- U MHUKPOIJIEMEHTHI, (HaKTOPbI
pocra. AykcoTpo(HbIE B MPOTOTPOGHBIC OpraHU3Mbl. XUMUYIECKUI cocTaB. OCOOCHHOCTH CTPOCHHS H
byHkuu Ki1eTouHod cTeHku. CTpykTypa nenTuaoriukasa. llutormazmaTtuueckass memOpana, eé
CTPYKTYpa, poib OenkoB W jymnuaoB. Otnuuns ['pam+ u ['pam- mukpoopranusmoB. bakrepuaibHbie
AHTUTEHBbl (KT'YTHUKOBBIE, comaThueckue U JAp.). OCOOEHHOCTH CTPOEHMS >KIYTUKOB, YEXJIOB,
MUKPOIIUJIEH.

4. TIporomact u ero coctaBHble 4acTu. OCHOBHBIE OTPaHOUIBI KJIETKH. Me30COMBI, XJIOPOCOMBI,
(UKOOMINCOMBI, XpOMaTO(QOPHI, a3POCOMBI, THJIAKOHIBI, MUKPOTpyOouku. WX BHIBI, CTpOEHHE H
¢byukun. Bxmouenus. Ilurormasma. Ponb HeOpraHm4eckMx U OpraHMYECKHX COEAMHEHUN B
nojaaepkaHuu romeocrasza. Ocmorndeckoe gaBieHue. COCTOSHUE 30151 U Tellsl.

5. Tlokosmuecss ¢GopMbl MHUKPOOPTaHHM3MOB. OJK30- U DHIOCIOPHI, ILHCTHI, TOPMOTOHHH,
0aeoLUTHI U JIp.

Tema Il «Ikonozua mukpoopzanuzmos. IIpoxkapuomst kak 36puduonmol. Bnuanue
aduomuueckux u Ouomuueckux paxmopoey,

1. Bnusiaue abuotnyeckux akropon. OOIIME 3aKOHOMEPHOCTH UX BIUSAHUSA. 3akoHbI JInOuxa u
[lendopna.

1.1. Buusnue conHeyHoro crekrpa. KopoTkuili ynpTpaduoner kak OaKTEpULUAHBIA U
MyTareHHbId ¢akrop. Ponb qmHHOTO ynbrpaduonera B mpouecce porocuHTesa. BiusHue Buaumoro
CBETa Ha CYTOYHYIO M CE30HHYIO aKTUBHOCTbh IPOKapuoT U Ha ¢orocunte3. HppakpacHOe U3IyUYeHHUE.
BozneiictBue temneparypsl Ha MUKpoOObL. [lcuxpodumnbl obnuratHsle U (aKkyIbTaTUBHBIE U MPUYUHBI
XO0JIOI0YCTOWYMBOCTH. Me3zoTepModuiabl, UX 3SKolorudeckue HUmM. Tepmodwmisl (oOIuraTHele,
(dakynbTaTUBHbIE, TEPMOTOJIEPAHTHBIE, dKCTpeMalibHbIe). [IpuunHbl TepmoycToitunBocTu. Bausaue pH
cpensl.  HeiftpoduiabHble ~ MHUKpOOpPraHu3Mbl.  XapakTepUCTUKAa  ONTHUMyMa M IIOPOIOB.
KucnoroycroitunBbie u mienouyHoycroiunsble. Anunopmwisl 1 ankaioduiasl. ONTUMYyM M HOpPOTU
pa3BuTHs. BausiHue razoB. A3poObl QakyabTaTUBHBIE M oOauraTHble. PakyabTaTUBHBIE U OOJUTaTHBIC
aHa’poObl. MUKpoaspoQuIIbl U rUNEpKATHUYECKHUE.

1.2.BnusiHue OuoTHMYecKHUX (aKTOPOB HAa MHUKPOOPraHU3Mbl. MUKPOOHMOIIEHO3bI M HMX CBS3b C
JIpYrMMH IIeHO3aMH. THIbI B3aMMOOTHOIIEHHH MEXIy MHUKPOOpPraHM3MaMu M MaKpOOpraHU3MaMu U
Mexay coboit. Canpodurus. [IumieBbie enu 1 posib B HUX MPOKApUOT. 3HAYEHHE MUKPOOPTaHU3MOB B
OMOTHYECKOM KPYroBOpPOTE JIEMEHTOB U BEILIECTB B Orocgepe.

1.3. MukpoorpaHu3Mbl Kak apa3uThl.

Wudexmmonnsiii mporecc. Bopora wuHpexknum u crnocoObl 3apakeHHs. BimsHue 10361
B030yauTens. [1aToreHHOCTh U BUPYJIEHTHOCTh. PakTOpbl BUpYJIeHTHOCTH. TokcuHemus. Centuuemus,
cerncuc, centukonuemusi, MunuManbHas seranbHas no3a (DLM) Bo3Oynurens. CmemanHasi, cynep-,
penHpekuus. XpoHHYECKOe TeueHHe HH(EKIHUOHHOro mpolecca. bakTeprHoHOCUTENbCTBO. Y CIOBHO-
NAaTOT€HHbIE MUKPOOPTraHU3MBI.
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1.4. AHTHOMO3 U aHTUOMOTUKH. AHTUOMOTHKM KaK aJJIOMOHBI, YYAaCTBYIOIIHE B MEXBHJIOBBIX
OTHOIIICHHUSIX.

Knaccudpukanuu aHTHOMOTHKOB: 1) MO XUMHYECKOW MPUPOJE, MPOUCXONKIACHHUIO (KUBOTHEHIE,
pacTuTenpHbIe, ~ OaKTepHalbHBIE,  IUIECHEBBIE W AKTHHOMHLETHBIE,  CHHTETHYECKHE U
MOJyCUHTETUYECKUE); 2) TO O0OBEeKTy BO3ACHCTBUS (aHTUOAKTEpHANbHBIE, MPOTUBOBUPYCHBIE,
IIPOTUBOOITYXO0JIEBbIE, AHTUTPUOKOBBIE); 3) MO MEXaHU3MY JAECUCTBUA (HAapylIarolue OMOCHHTE3 U €ro
3Tambl, ONOKUpYOIIKME (EepMEHTHBIE CHCTEMBbI U JbIXaTelbHble 1enu); 4) mo 3¢ ¢ekTy BO3IeHCTBUS
(OakTepuraHble, OaKTepUOCTATUYECUKE); S5) MO XUMHUYECKOM mpupoie (aMUHOTIMKO3UIbI,
MaKPOLMKJINYECKUE JIAKTOHBI, IENTH/IbI, IETITOUIBI).

[Ipobnembl B TNPUMEHEHHUH aHTHOMOTHKOB (YCTOHYMBOCTH K HHM MHKPOOPIaHU3MOB,
JMCOAKTEPUO3BbI).

Tema 1V «Mukpogaopa 06vexkmoe oxpyscarouieii cpeovt)

AYTOXTOHHAsT M aJUIOXTOHHas MHUKpodopa. CaHUTapHO-TIOKA3aTeIbHbIE MHUKPOOPTaHU3MBI
(BI'KII, ¢exanbHbIii DHTEPOKOKK, CTAQHUIOKOKKH, CTPENTOKOKKH, KIOCTPUAMH, TepMO(DUIbHBIC
Oaktepun). Mukpodrmopa Tena dYeloBeKa, KaK TMPOAYKT JJITUTEILHOW KOAIBOJIONHUUA MHKPO- U
MaKpOOPTaHU3MOB.

Muxpodiiopa kKoxu yenoBeka. Posb ayToXTOHHOM MUKPO(]IOPH! Kak aHTarOHUCTa MaTOTeHHON U
YCJIOBHO-TIATOTeHHOW. VICTOYHWKHM THUTaHUS ayTOXTOHHOMW (hJIopbl. DNuaepMaibHBIA M canmpoQUTHBINA
CTa(pHUIOKOKKH, MHUKPOKOKKH, Canpo(UTHBIE CTPENTOKOKKH JU(TEPOHIBI, TJIECHEBbIE U IPOXKKEBBIE
rpu6bl. [laTorenHsle U yCcIOBHO-NATOT€HHbBIE (BO30YIMUTENN Ta30BOM TaHTPEHBI, CTOJIOHSIKA, CHOMPCKON
SI3BBI, SHTEPOIAaTareHHbIE KUIIEYHbIE MATOYKH, 30JI0OTUCTO-KETHII CTa(UIOKOKK, CIIOPHI).

Muxkpoduiopa cAU3UCTBIX 000J0YeK. AYTOXTOHHas: anuAo(UIbHbIE NAJIOYKH, TUIUIOKOKKH,
canpoduTHBIC BUIBI CTAQHUIOKOKKOB, MUKPOKOKKH, aMeObl U 1p. [laTorenHas m ycioBHO-aTOTE€HHAs:
30JI0TUCTO-KENThI CTaUIOKOKK, THEBMOKOKKH, KOPUHOOAKTEPHUH U JP.

Mukpodopa KelyJTOYHO-KUIIEYHOTO TpPaKTa: JKeNlylnKa, TOHKOH ¥ TOJCTOW  KHIIKH.
OHTEpPOKOKKH, TpHUObI, KJIOCTPUIWHU, KHUIICYHBI CTaQUIOKOKK, SHTEPOKOKKH. AHa3pOOHBIE
oudunodbakrepuu, nakrodanusuibl. Jucoakreprno3sl. OcoOEHHOCTH THOTOOMOTHYECKUX OPTaHU3MOB.

Muxkpoduiopa AbIxaTeiabHBIX MyTeH (HOCOTJIOTKa, 3¢B, Jierkue). HemarorenHnesle cTaduiIOKOKKH,
CTPENTOKOKKH, ITHEBMOKOKKH, TUPTEPOUIBI U IP.

Muxkpodiiopa MouenonoBsix myTeil. OcoOeHHOCTH MUKPOQIIOPHI MOYEHCITYCKAaTEIbHOIO KaHana
MY>KYUH (MUKOIUIa3Mbl 1 MUKOOAKTEPUN) U KeHIIUH (cTepuinbHOCcTh), UIITIII.

MI/IK[!O!I!JIO[!& B0O3/1yXa, KaK AJIJIOXTOHHAaA

3 ¢a3pl OakTepHATLHOTO a’po30Jis (KamenbHas, KaledbHO-siiepHas, mbuieBas). McTouyHuku
MUKpOQIIOpbI, HeOmaronpusaTHble (QakToppl. VI3MeHEeHHE KOHIEHTPAallMd MHUKPOOPTaHM3MOB B
3aBUCUMOCTH OT OCOOCHHOCTEH IKOCHCTEM, BBICOTOM HaJ[ TOBEPXHOCTHIO 3E€MJIM, CYTOYHBIX PHTMOB,
BpEMEH rojia, MpeoliaJaHue B BO3AyXe MHUKPOKOKKOB, CIOpPOBBIX (opM OaKkTepuil M IJIECEHHU.
[Toka3zarenu uncToThl Bo3myxa. IIpeoOmananue cpenu canpopuToB MUKPOKOKKOB, TUIECEHEH, CIIOp U UX
BereTaTuBHBIX (popM. o U B — remonuTHueckue ctpentokokku (10 1500 Bugos). Ilepenaua Bo3aymiHO-
KareJbHBIM MyTEeM — Yepe3 BO3[yX BO30yIUTENeH BUPYCHBIX M OaKTepUaIbHBIX 3a00J€BaHUM (TPUIII,
TyOepKyIes u ap.)

Mukpog.10pa no4Bbl.

Knaccudukanuss nouBeHHbIX OakTepuil mo OMensHCKOMY (3UMOTEHHBIE, ayTOXTOHHBIE,
oUrorpodHeie, XeMOIUTOTpOo(HbIE). MIX poib B Mpolieccakx MUHEpAIU3alMi OpraHMYEeCKUX BEIIECTB.
[IceBnomMoHanpl,  CHOpOBBIE,  OanMIUIBI,  AKTMHOMMLETBI,  HUTpUHUKATOPH,  (hy300aKTepuu,
noukytouuecsi, credenpbkoBble. CaHUTapHblE MOKA3aTeNIM YHCTOThl MOYBHI (CAalPOOMOHTHOCTb,
kosinyecTBo TepmoduiioB u cnop, BI'KII, dhekanbHbII SHTEPOKOKK, CTAPUIOKOKKH).

Mukpog.iopa Boabl



OcHoBHas npodeccroHanbHass 00pa3oBaTeNbHAS IPOrpaMMa
06.03.01 buonorus
(buoxumus u Gusnonorus)

AyToxoTHass MUKpodiIopa (MUKPOKOKKH, TICEBAOMOHAIbI, (HOTOOAKTEpUU, MPOCTEHIIUE U AP.).
AJUTOXTOHHAsI, €€ UCTOYHUKH (OBITOBBIE CTOKH, BO3IIyX, JKUBOTHBIC, pacTeHus, ). CTerneHn canpoOHOCTH
— moJjucanpoOHas - 10 TPULIMOHOB, 0-ME30CarpoOHasi - COTHU THICSY, MHJIJTMOHBI, 3-Me30canpoOHbIC -
JIECATKU COTHU THICSY, OJMTOocanpoOHast - COTHH ThICAY B 1 MII. copepKaHWE OPTraHUKH, KUCIOPOJa,
a’po0oB u aHa’poOoB. Konb-tutp, Konb-unnekc, bI'KII.

CrpaTudukanusa BogoeMoB
OcobenHocTd MUKPO(DIOPBI. DMUIMMIHOH — a3po0bl, TOPMOKIINH, TUIIOJUMHEOH — aHadPOOHI.
Mexanusmbl camoouMiieHHsT Boabl.. JlelicTBMe OMO(MUIBTPATOPOB, MHUKPOOOB U  pacTeHui,
AQHTaroHUCToB. VICKyccTBEHHas O4YMCTKa BOJbl. MexaHudyecku (peuHOil MECOK, OPEBECHBINH YroJjb),
XUMUYECKH (XJIOpUpOBaHUE, OJIarOpPOAHBIE METaUIbl, O30HUPOBaHME U [p.), KOMIUIEKCHBIE C
npeobiiajaHieM OMOJIOTMYECKOro areHTa (0TCTauBaHUe, a3POTEHKH, METATEHKH).

Tema V «I enemuka Mukpoopzanuzmoe)

I'enHas MHKEeHepUs B IPUPO/Ie

(MexaHn3Mbl PEKOMOMHAIINN HACJIEICTBEHHOI0 MaTEepHAaJIa)

Tpanchopmanusg — mepeHoC TEeHEeTHYEeCKOro marepuana 0e3 HEemOCpPEACTBEHHOTO KOHTAaKTa
noHopa u perpnueHTa. OnsiTel ['puddura, Mak Jlnoina u gp. O6bekT Tpanchopmamyn (THEBMOKOKKH,
OaIILIBI, HEMCCepUH U Ap.), CTAAUK TpaHC(hHOpMAITUH.

1.®opMHpOBaHUE COCTOSHUS KOMIIETEHTHOCTH J0HOpa ((haza sorapudmuyeckoro pocta). Poib
(bepMEeHTHBIX KyJIbTyp AOHOpa B popmupoBaHUM 3TOro coctosinus. [lo3a tpancdekranta (0,1 Mxr Ha 1
MJI CYCIIEH3UU KJIETOK).

2.Ancopbuus 2-x nenoyeunoit JJHK moHopa Ha mOBEpXHOCTH pPELUIIMEHTAa, PECTPUKIMS Ha
munkue pparmenTsl (5*10°)

3.IIpoHHKHOBEHHE B IIUTOILIa3My PELUIHEHTA U Aerpaganus Hesnaunmon auru JJTHK.

4.WaTerpanus B HyKICOTH]I peIUNHeHTa ((hparMeHT npuMepHO U3 15 TeHOB) TPaHCIIO30H.

5.YnBoenue ¢pparmeHTa u skcrpeccus reHa (1-2 npusHaxa)

Tpancnyknus. PekomMOuHanuys TeHOB ¢ TIOMOIIBIO BEKTOPOB (OakTepuodaru, BUPYCHI, XMMEPHI).
daru kak BEKTOPHI (p22,2-1 KUIICUHOH NATOYKH).

Crneunduueckas  tpancaykmmst (dar A E.coli). Cnenmduueckne  TpaHCKPUTITA3bI.
Hecnemuduueckas obmas TpaHcaykius. AOOpPTUBHAS TPAHCIYKITHUS.

JInzorennele 1 ymepeHHble (aru, ux ponb. CocTosiHUEe Tpodara U ero akTUBAIUS C 3aXBaTOM
reHa noHopa. [Ipukperuienne ¢ara. Beenenue 2-nenodeunoir JIHK dara. Jlerpamanus He3HaunMon
HUTH. Ee 3aKoNbLIOBBIBAHME M BCTpaWBaHUE “KOJNBLIO B KOJBIO~ B OaKTEpPUATBHYIO XPOMOCOMY.
VY 1BoeHne 3HaUMMOM 1EeNU. DKCIPECCUs reHa.

Konproranus. bakrepuanbusie mwiasmuast (20-100). Kinaccudukamus: F', R u Col dakropsr. F+ -
dakTop mIa3MHIa Hecyllas TeHbl, OTBETCTBEHHbIE 3a (OPMHUPOBAHUE TIOJOBBIX BOPCHHOK U
KOHBIOranu. Jlpyrue reusl (peruiMKoHbl, Hayana u 3aBepiuenus permukaunu JJHK, BcraBounsie u np.).

CoenuHeHre “TIOJOBBIX IMAPTHEPOB”, IPEBPAIICHHE TUTA3MUIbI B IMHEHHYIO (OpMY, Jerpaaaiius
Hesnaunmoii rienn JIHK, 3akonbiioBsiBanue u skcipeccus rena (F*— F-— FY),

Ponw mnasmuna kak BekTopa, Hf2 dakTop (smmcoma) — B cTpykType OakTepHaTbHOU XPOMOCOMBEI.
[TepeHoc reHOB 3HAYMMOM LIENH B KJIETKY PELIUIIUEHTA.

R-daxTop. Hecer rensl ycTOHUMBOCTH K aHTUOMOTHKAM, CyIbhaHuIaMuaaM 1 ap. Bo3MoKHOCTb
KoHblorammu (tra). HeBo3moxkHOCTH (opmupoBanus smucoMbl. MexBuaoBoil mepenoc. Col-¢akrop.
Konuuuuel u 6akrepununbl. Pois F'-dakropa.

Posb reHoB GakTepuaNbHOTO HYKJIEOHIa B KOHTPOJIE TIA3MU/I.

Tema VI «Cucmemamuka MUKpPOOp2aHU3MO8»
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Cuctema mnoauapctBa mnpokapuoT. Kiaccuduxaumsa. Takconsl (Bugy — poa — Tpuba —
CEMENCTBO — KJIacC — MOPSAI0oK — puirym — aomeH). Kpurepuu knaccuduxanuu.

Mopdonoruueckue KpuTepuu: (Gopma, CIOCOOHOCTh K O00pa3oBaHUIO CIOp, Kalcyd,
NOJIBUKHOCTh. THUHKTOpHallbHbIE CBOMCTBa (OKpacka mo I'pamy u T.n.). KomopuanbHble cBolcTBa
(pa3mepsl, LBET, NPO3PAYHOCTh U T.H.). DKOJOIMUYECKHE KPUTEpHUU: OTHOILEHHE K Temmeparype, pH
cpelbl, razaM, aHTHOMOTHKaM | (param, MecTo B SKOCHCTEMAX.

Ceponoruyeckue kpurepuu. Crenuduueckue ChIBOPOTKHM K Ppa3iIMYHbIM THUIIAM AHTUIE€HOB.
OtHomeHue K 6akTepuodaram.

®usnonoro-OMoxuMuyeckue  Kpurepud. Tumbel  nuraHus.  [enmeTtuueckue  KpUTEpHUH.
Coornomenne A+T:I'+L. CocraB nykneotumoB  pubocomuoit PHK. ®ortoopranorereporpodsr,
($OoTOIUTOABTOTPOMBI, XEMOJIUTOABTOTPO(DBI, XeMOOpraHoreTeporpopsl. PepMEeHTHI, pacIleIUISIONIIe
AMUHOKUCJIOTBI, OETIKH, JINMTN/IbI, HYKJIIEHHOBBIE KUCIIOTBHI.

Hymepuueckas takconomusi. Unaexc accouuanuu Sjk=m/n;

Hecucremarnueckue nonsrus. Yucras u cMemanHas KyJapTypa. KioHsl, mraMMsl.

Kpatkmnii cucreMaTnyeckuii 0030p

HanboJiee BaKHBIX rpyiin MUKPOOPraimsmMoB (mo Bepgplcm

I. I'pammnosiokuTEe/IbHBbIE KOKKH.

I.1 O6nurarHo-a3poOHbIe U (aKyIbTaTUBHO-a3POOHBIE KOKKHI

I.1.1 CemeiictBo Micrococcaceae.

Pon Microccocus (rp 17). TumnoBoit Bun Micrococcus luteus. TectoBbli Bun Micrococcus
lysodeiticus.

Pon Staphyvlococcus. TunoBoii Bun Staphylococcus aureus.

I.1.2 CemeiictBo Streptococcaceae.

Pon_Streptococcus. Canpodutel u ycinoBHONATOTeHHBIE, TeMonutudeckue (Str. haemolyticus).
OOuTaTeny poTOBOM MOJIOCTH, BEPXHUX JIbIXaTeIbHBIX IMyTel. TumnoBoii Bua Str. pyogenes.

Pon Enterococcus. Canpodutsl, ycmoBHomaroreHHbie. OOUTATENM MUIIEBAPUTEIBHOTO TPAKTa,
MOYBBI, MPOJYKTOB MUTaHUsI, BOAbl. CaHUTApHOINOKA3aTeIbHbIE MUKPOOPTraHu3Mbl. TumnoBou Bua Ent.
faecalis. Pon Gemella). Pon Leuconostoc.

1.1.3 O6nuraTHO aHA3POOHBIC KOKKHU U Maliouku (Tp 4), He 00pa3yioT crop.
Pon Peptococcus. Tlapsl, TeTpassl, nenouku. Crop He 00pa3yrot, HenoaBwxKHBL. O-/F+. YrieBoas
He paznararoT. Kononun yepHoro mnpera. [Tapa3uTsl CIU3UCTHIX.

II. I'pamoTrpuuaTe/ibHble KOKKH M MAJOYKHU
I1.1 'pamoTpuuaTesibHbIe A9POOHbIE KOKKH U MAJT0YKH.

II.1.1 Pon Neisseria. Ilapazutsl cnusucteix. Tunosoit Bun Neisseeria gonorrhoeae.
I1.1.2 Pon Moraxella. TTapa3utbl ciiu3ucThIX y norkmwiorepmubix UIITIIT.
I1.1.3 Pon Brucella. BuyTpukieTouHbie napa3uThl (Opynemes).

I1.1.4 Pon Pseudomonas.. Oburatenu Mo4Bbl, BOJABI, PACTCHHH, yenoBeka. TumoBod Bupm Ps.
aeruginosa.
I1.1.5 Pon Xanthomonas.

I1.2 I'pynna S. ®@akyabTaTUBHO aHA3POoOHBIe ' paMooTpULIUTEIbHBIE TAJTOYKH
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I1.2.1 Cem. Enterobacteriaceae (BI'KII). TumnoBoii pox Escherihia, 50% maToreHHbl U YCIOBHO
MATOTSHHBI, OOUTATEIN MHUIIEBAPUTEILHOTO TPAKTa MIICKOITUTAIONINX, TITHI], HACEKOMBIX.

Pon Escherihia, tunoBoit Bua E. coli. YTunusupyroT rioko3y W jgaktosdy. OoOutarenu
MUIICBAPUTCIBHOT'O TPAKTa YCJIOBCKA U JKUBOTHBIX, CaHI/ITapOHOKaZiaTCJILHLIﬁ OpTraHu3M.

Pon Enterobakter, yclIOBHO TaTOTEHHBI.

Pon Klebsiella. TutioBoit Bun K. pneumoniae.
Pon Serratia (wynecHas manouka), BapuanT poaa Enterobakter.
Pon Proteus. O6utaTenM MOYETIONIOBBIX ITyTel uenoBeka. TunoBoit Bun P. vulgaris.

Pon Salmonella. Tunooit Bux S. enteritidis. S. typhi — Bo30yaurens OpronrHoro Tuda.

Pon Shigella, TumoBoii Bun Sh. dysenteriae.

Pon Versinia — noaBukHOCTH +, KaTabOJIM3M TJIFOKO3bI (KHCIIOTA, ra3 +). TumoBoii Bua V. pestis —
BO30YAHUTENb YyMBI.

I1.2.2 Cem. Vibrionaceae. V. cholera — Bo30yaUTENb XOJIEPHI.

II.3 TI'pynna 12. I'pam -, xemonutoTpoHbIe a’poOHBIE OakTepuu, NaATOYKH, KOKKH,
HETIOIBMOKHBIE, 00pa3yIoT YeXJIbl, OKUCIIeHHE cyOcTpaToB coxepxanmx N, Fe, S, Mn u ap.

I1.4 I'pynna 9. I'pam -, a3poOHbIe OakTepuu.
Cewm. Bacterioidaceae. IlueBapuTeIbHBIN TPAKT YETOBEKA, HACEKOMBIX.

I1.5 I'pynna 13. MetanooOpa3ytomue OakTepuu.

II1. U3BuTHIE (hOpMBI

ITI.1 'pynna 1.

Cewm. Spirochaetaceae

Pon Borrellea — Bo30yauTelpb KIEIMIEBOrO U BIIMBOTO CHIITHOTO THA.

Pon Leptospira — canipoduTsl 1 mapa3uThbl, BO3OYIUTETH KENTYXH.

Pon Treponema. TunioBoii Bun T.pallidium — Gnennas cnupoxera, BO30YIUTENb CUPUITHCA

1.2 I'pynna 2.
AdpoOHBIE/MUKPOA3 10 UIIbHBIE, TTIOIBUKHBIE, CTUPATbHbIEC, TPaMOTpULIATEIIbHBIE OaKTEpUH.

Pon Spirillum. TunioBo#t Bun Spirillum vulgaris.
Pon Helicobacter — B030yauTeNnb racTpuTa, S3BEHHONW OOJE3HU >KemyaKa U 12-MepCcTHOW KHUIIKU
(H.pilori).

IT1.3 I'pynna 18.
['pamnonokuTeNHbIE NATIOUYKH U KOKKH, 00pa3yIOLIie SH0CIOPHI.

CeM. Bacillaceae
Pon Bacillus. TunioBoii Bun Bacillus subtilis.
Pon Clostridium. Bo30ynurenu 3a0oyieBaHuii yemoBeka (00TyIu3M, CTOJIOHSK U JIp.)

I11.4 I'pynna 21. MukodakTepuu.

Pon Mycobacterium. TunioBoii Bun Mycobacterium tuberculosis.

IIL.5 I'pynna 9. Pukercuu U XJJaMuAuM.
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CeM. Rickettsiaceae ObnuratHeie BHyTPUKIIETOUHBIE apa3uTsl, coaepsxkamiue u JJHK u PHK.
(Puxercus IIpoBaueka — CHITHOM, BITUBBIN TH().

Tema VII «KynbmueupoeaHue MUKpOOp2aHU3MOe»

[lepuonnueckoe KynpTHBHpoBaHHEe. OcobenHocTH pocta U pasButus (lag-dpaza — 1-2 uyaca;
SKCIIOHeHIMaNmbHas (a3a — 3-4 ygaca; dasza 3amemneHHoro pocra — 1-2 gaca, crannonaptas ¢asza — 4-5
4acoB; ¢aza ormMupanus — 2 u 6osnee yacoB). CKOPOCTh pocTa U €€ KOHCTaHTa. Ypoxkail Grmomacchl (X
=Xyax-X0) B CTAIlMOHApHOU (ha3ze.

Knaccudukanuss nDHUTATENBHBIX CpeA IO IMPOUCXOXKICHHIO (PacTUTENBHOrO, >KUBOTHOTO,
CUHTETHYECKHE), 0 KOHCUCTEHUUHU (KHUJIKHE: caxapHbli OyJIbOH, MSICHAas BOJA; MOJY>KHUIKHE: arap-
arap; IIOTHBIE: MsiconenToHHBIN arap). [Ipocteie (MIIb, MITA) u cnernuanbHbie Cpeabl.

JuddepeHnnanbHO-TUarHOCTHUECKUE CPEJIBI.

TpeboBanust K nHUTaTeNbHBIM cpenamM. Hanumume B HHX opraHoreHoB. IIpo3payHOCTb,
M30TONUYHOCTh, ONpeNeNeHHyl0 pH, cTepuibHOCTb, OTCYTCTBHE IOCTOPOHHHMX 3alaxoB, HaJIUuue
KOHieHcanmoHHou Boasl, OBII.

1 nenn. Boijenenue u unenTudukanus 4uctoi KyapTypsl. [loce. MukyOarus.

2 neHb. Brigenenue unmcToit KyibTypbl. M3yueHHe KOJOHUANBHBIX CBOMCTB: pa3Mephl, LBET,
dbopma oyepraHuil, MPO3PAYHOCTh, MOBEPXHOCTD, MOJOKEHHE MO OTHOLIEHHIO K MOBEPXHOCTU CpEbl,
KoHcucTeHuus. Okpacka 2 kononuu 1o I'pamy, nepeces.

3 nenb. Onpenenenue pepmentoB. [loceBr Ha cpepl ['MKa, OaBpHENUIIKOTO | IP.

4 nenb. OlLEHKa pPe3yNbTaTOB, MPOBEAECHUE CEPOJOTMYECKUX PEAKIMH, YyBCTBUTEIBHOCTH K
aHTUOMOTHKAM U (haram.

HenpepbiBHOE KyIbTUBHPOBAHUE (B LENAX MMOIy4YeHHUs OOJIBbIION OMoMacchl OaKkTepuit).

XeMocTaT U TypOuA0CTaT.

5. O0pa3oBaTesbHbIE TEXHOJIOTHHU
TexHonorun mNpoONIEMHOT0 OOy4YeHHUs, AMCTAHIIMOHHOTO OOYy4YeHHUs, WPOEKTHAas, pPEUTHHTOBasd,
TEXHOJIOTHA Pa3BUTUA KPUTUICCKOI'O MBIIIJICHHA, KeﬁC-TeXHOHOFHH, TEXHOJIOTUA y‘-IC6HOI71 JAUCKYCCHH.
[lepeuenr  WHGDOPMALMOHHBIX  TEXHOJOTHWM,  HCIOJB3YeMbIX  MPU  OCYLIECTBICHUU
00pa30BaTeNIbHOTO MpoIiecca MO JUCHUILUIMHE: TEXHOJIOIMH CMEIIaHHOTO 00yUYEHUSI.

6. YueOHO-MeTOANYECKOe 00ecnieueHue CAMOCTONATeILHOIH padoThl 00y4Yarommuxcst

VY4yebHO-MeTOoIMYecKoe obecneueHne AUCUUIUIMHBL  «MHUKpPOOHOIIOTUS U BUPYCOJIOTHS»
IPEJCTAaBICHO METOAMYECKHMHU YKa3aHUSIMH, JOCTyl K KOTOpPbIM o0ecreueH Ha caiite
http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin_2015.htm/view.

[TonHOCTBIO BECh METOAMYECKUH MaTepuan IO OOECHEUEHHUI0 CaMOCTOSITENIbHOM paboThl
cTyeHToB npuBoautcs B IIpunoxenun 1 x PIL

7. XapaKkTepUCTHKA OLICHOYHBIX CPEACTB /UIA TeKYyUIero KOHTPOJIsl YCIeBAeMOCTH M

NMPOMEKYTOUYHOH aTTeCTAIMH 00YYAIOUIUXCS N0 TUCHHUIIHHE

Texkymmii KOHTPOJIb  yCIIEBA€MOCTH HPOBOJUTCA C IOMOIIBIO YCTHOro ompoca (H
KOJIJIOKBHYMOB), OJIAaHKOBOTO TECTHPOBAHMS, KOHTPOJIBHBIX palboT, a Takke KOHTPOJS MPaBUIBHOTO
o(opMIIeHHs TPOTOKOJIOB Ja0OpaTOPHBIX PabOT (OTUET).

B coorBerctBun ¢ IlonoxkeHMEM O pPEUTHHTOBOM CHUCTEME KOHTPOJS, JCUCTBYIOIIMM Ha
GbakynbpTeTe, TOCTUKEHUS CTYAECHTOB OLICHUBAIOTCS] pEHTUHIOBBIMU Oau1aMu:
1. TlpaBunbHOE OpOpMIIEHHE PUCYHKOB U MPOTOKOJIOB Ja00paTOpHbIX padoT (2 Gamna)
2. VYcrHsiii onpoc (3 — 5 6anioB)
3. Tectuposanue (3 — 5 6a1I0B)


http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin_2015.htm/view
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4. KomnoxBuym (6 — 10 6amnoB)
5. KonrpomwHas pabora (6 — 10 6ayioB)

MunumalibHOe KoJm4ecTBO 0amioB (3 mo S-0ammpHOW W 6-7 mo 10-0ayuTbHOIM) CTYIOSHT IMOJIyYaeT 3a
MEXaHUYECKOe TIOBTOPEHHE OCHOB M3yyaeMoro matepuana. Cpennee uncio (4 no 5-6amabHoit u 8-9 mo
10-0anpHOI) 32 pa3BEPHYTOE MOBTOPEHHE M3y4aeMOro marepuana. MakcumanbHOe yucio OamioB (5
no 5-6amnpHod M 10 mo 10-0amibHOI) — 32 MPUMEHEHHE YCBOCHHBIX 3HAHUN B HOBBIX CHUTYaIUSX,
KOTOpBIE IIpeiiaraeT NpernoiaBaTeb.

MakcuManbHOE KOJIMYECTBO OajuioB, KOTOpOE CTYJCHT MOXeT HaOpath B cemectpe, — 60.

[TpoMexyTouHas aTTecTalus MPOBOAUTCS B BUJIE IK3aMeHa. J{omyck K 3k3aMeHy — 35 0aiios.
Ha »k3ameHe TIPOBOAWMTCS YCTHBIM ONPOC TIO BOMPOCAM 3K3aMCHAIMOHHOTO Ouiera.

MaxkcuManbHOe KOJIMYECTBO OaNIJIOB, KOTOPOE CTYACHT MOXKET HaOpaTh Ha sKk3amene, — 40.

Nrorosas oreHka 1o JUCHUTUINHE CKJIAIbIBACTCS M3 OaJIJIOB, HAOPAHHBIX CTYJCHTOM B CEMECTpPE
1 0aJIJTOB, KOTOPBIE CTYJICHT HAOpall Ha YK3aMeHe:

55 — 69 6annoB — OLIEHKA «YAOBIETBOPUTEIBHOY;

70 — 84 GamIOB — OIICHKA «XOPOIIIOY;

85 — 100 6annoB — OLIEHKA «OTIIMIHOY.

8. YueOHo-meTonnueckoe n uHGOpMANIMOHHOE 00ecTiedyeHHue TN CIUTIINHbI
OcHoBHas nuTeparypa:

1. B. A. Kyproukun, A. H. CuByxuH. MHUKpPOOHOJIOTHS C OCHOBAMHM BUPYCOJOTUHU [DIEKTPOHHBIN

ecypc]: METOAMYEcKUe YKa3aHWs K Ja00paTOPHOMY MPAKTUKYMY JUlsd CTYJCHTOB HANPABIICHUS

"buonorusa" (kBanudwukaius "bakanaBp") / UBaH. roc. yH-T ; — HBaHoBo : UBI['Y, 2015 .— 36 c.
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OcHoBHas npodeccroHanbHass 00pa3oBaTeNbHAS IPOrpaMMa
06.03.01 buonorus
(buoxumus u Gusnonorus)

[TpodeccronanbHbie 0a3bl JaHHBIX U HHOOPMAIIHOHHO-CIIPABOYHBIC CHCTEMBI:

OBC «YHuBepcuteTckas oubnuoreka onnaitn» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnektponHas 6udmmoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onektponnsblit katainor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpamMmmHoe obecrniedeHue: omepanuoHHas cucrema Microsoft Windows, makeT o¢ucHBIX
nporpamm Microsoft Office m(wmm) LibreOffice, uarepuer-0payzep Microsoft Edge m(nnmm) Yandex
Browser.

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCUMITHHbI

Y4eOHble ayAUTOPUHU:

- 7S TPOBEJCHUS 3aHATUN JICKIIMOHHOTO TUMA C KOMIUIEKTOM CIEHUATU3UPOBAHHON y4eOHOI
MeOeld W TEXHHMYSCKUMHU CPEICTBAMU OOYYCHHS, CIYXKAllUMH JJIs TPEJOCTABICHUS ydeOHOU
nHpopMaIuu OOJIBITION ayUTOPUH;

- Uil TPOBEJICHUS 3aHATUNW CEMHUHAPCKOTO THUIMA, KOHCYJbTAlMM, TEKYIIEro KOHTPOJs U
MIPOMEXKYTOUHOM aTTeCcTalui C KOMIUIEKTOM CHEIHaTU3UpPOBAHHON yueOHOW MeOelu U TeXHUYECKUMU
CpeICTBaMU O0YUYCHHUS;

Jlabopartopus, ocHallieHHas J1abopaTOPHBIM 000PYZAOBaHUEM, KOMIUIEKTOM CHEIHATU3UPOBAHHON
y4e0HOI MeOeNIl U TEXHUIECKUMH CPEACTBAMH OOYUICHHS.

[Tomemienue uisi caMOCTOSITENILHOM pPalOTHI, OCHALIEHHOE KOMILJIEKTOM CHEIHaTu3UpPOBAHHON
y4eOHOI MeOenHn, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» H
obecnieuennem noctyma B SUOC.

JleMOHCTpanoHHOE 00OpYyJIOBaHUE U YYCOHO-HATIISIIHBIC TOCOOMS JUIS 3aHSATHH JIEKIIMOHHOTO
TUIMA, 00ECTIeYNBAIOIINE TEMATUYECKUE WILTIOCTPALINU.

ABTOp padoueil mporpaMmbl AUCUUIIMHBIL: CT. nipen. CuByxuH Anekceil HukonaeBuu
[TporpamMma paccMOTpeHa U YTBEpIK/IeHa Ha 3acelaHuu Kadeapbl OnoIoTun

«29» aBrycra 2025 r., nporokos Ne 1

[IporpamMma oOHOBIIEHA

IPOTOKOJI 3aceianust Kadeapsl No OT « » 20 T
CoruacoBaHo:
PykoBoautens OI1 E. A. bopucosa

(moanuce)

[Iporpamma oO6HOBIIEHA

IPOTOKOJI 3aceanust Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBoautens OI1 E. A. bopucosa

(moanuce)

[Iporpamma oO6HOBIIEHA

MIPOTOKOJI 3aceanus Kadeapsl Ne OT « » 20 T
CornacoBaHo:

PykoBoautens OI1 E. A. bopucosa

(moanuce)
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