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1. Ilestn ocBOEHMS AUCHMITTUHBI
[lenbto ocBOEHUS AMCHUILTUHBI « MUKPOOMOJIOTHS M BUPYCOJIOTUS» SIBIIIETCS (OPMUPOBaHUE
B3IVIII0B HAa MHUKPOOPTaHU3Mbl KaK 3BPHOMOHTHI, WX 3HAUEHHE B TPHUPOJE M TMPAKTHUECKOE
MPUMEHEHHE, a TakKe OCYLIECTBJIEHHWE MPAKTUYECKONW TOATOTOBKH OOYyYaloIUXcs MOCPEICTBOM
BBITIOJIHEHUSI OTIPENIeIEHHBIX BUJIOB paboT, CBA3aHHBIX ¢ Oyayliel npodeccHoHalIbHON AeATeIbHOCTHIO
U HanpaBJeHHBIX Ha (HOPMUPOBAHME, 3aKPEIUICHHUE, PA3BUTHE NMPAKTUYECKUX HABBIKOB M KOMITETEHIIHIMA
1o npo¢uIo 00pa3oBaTENbHON MPOTPAMMBbI
PabGouass nmnporpamma coctaBieHa Ha oOcHOBaHMM ~DefepanrbHOrO0  TOCYJApPCTBEHHOTO
00pa3oBaTeNBHOIO CTaHJapTa BBICIIEr0 00pa3oBaHus MO HampasieHuto nmoarotoku 06.03.01 buonorus
(ypoBeHb OakanaBpuara), yTBEp>KIEHHOTO Mpruka3oM MuHuUCTEpCcTBa 00pa3oBanus U Hayku Poccuiickoit
Oenepaunu Ne 944 ot 7 aBrycra 2014 1.

2. Mecto aucuuninHbl B cTpykrype OIl

O06s3arenbHbIe JUCUUIUIMHEBL. 5 cemecTp. Moaynb «Hayku o 6M0JI0rH4eckoM MHOTOOOpa3umy.
HuctummHa « MUKpOOHOJIOTHSI ¢ OCHOBAMH BHPYCOJIOTHHY M3y4aeTcsl CTyJICHTaMH 3 Kypca B 5
cemectpe. Ero uzyuenuto npeamecTByroT Kypebl «boranukay «3oomorus», «LlUTonorus 1 rucToaorus
u «bHOXMMHUS M MOJIEKYJIApHas. OMOJIOTUS», 3HAHUE KOTOPBIX MOXKET CIYXKMUTh Ul M3Y4YEHUS MHOTHUX
pa3znenoB « MUKpOOMOJIOTHH U BUPYCOJIOTHUI». DTOT KypC JOTMUYECKH MPOJIOIHKAET YUYCHHE O KIETKE KaK
OCHOBHOH €IMHMIIBI )KUBOTO, IPEJIOMJISIS paHee MOJyYSHHbIE 3HaHUS B MUKPOOHOJIOIMYECKOM acIeKTe.
Ji1st OCBOGHHUSI JAHHOW JMCUUIUINHBI 00YYarOIIUIACS TOJIKEH:
3HaTh: 00LIME NPECTABICHHS 00 OTIMYUAX IPOKAPUOT OT FYKAPHOT,
OCHOBHBIE 3aKOHOMEPHOCTH 0OMEHa BEIIECTB,
BJIIMSIHUE 3KOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBI
YMeTb: pa3nudath 0COOEHHOCTH HEKJIETOUHBIX (POPM KHU3HH
paboTaTh CO CBETOBBIM MUKPOCKOIIOM,
M3rOTaBIMBaTh BPEMEHHbBIE MUKPOIIPENIapaThl.
HIMeTh npakTUYECKHI OTBIT: PabOTHI ¢ Ja00OpaTOPHBIM 000PYI0OBAaHUEM

3. [InaHupyeMble pe3yJbTaThl 00yUYeHHs MO TUCIHUILINHE
3.1. KomnereHuuu, GopMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET IMCIHUIIINHA
[Tpu ocBOCHMU AUCHIUTUTHHBI OPMUPYIOTCS CIEAYIONMNE KOMIIETEHIIMN B cOOTBEeTCTBUU ¢ PI'OC
BO no ganHOMy HarpaBJIEHUIO MMOJTOTOBKH:
Oo6menpodeccuonansubie (OI1K):
OIIK-1: CnocobeH NpUMEHATh 3HAHHE OWOJOTUYECKOTO pPa3HOOOpa3vs M HCIOJIB30BATh METOIBI
HAOMOIeHUs, WACHTU(DUKAINY, KIACCU(PUKAIIUU, BOCIPOU3BOJACTBA U KYJIHTHBHUPOBAHUS
UBBIX O0OBEKTOB ISl pelIeHHs MPo(ecCHOHABHBIX 3a/1a4
OIIK-8: CrniocobeH wMCHOIB30BaTh METOIBI cOOpa, 0OpaOOTKH, CHUCTEMATH3allMd M TPEACTaBICHUS
MOJICBOM W J1abopaTopHO HWH(OOpPMAIMK, NPUMEHSTh HABBIKM PabOTBl C COBPEMEHHBIM
000pyI0BaHNEM, AaHATTU3UPOBATH MOyUYEHHBIC PE3yIbTATHI

3.2. [lepeyeHb NJIAHUPYEMBIX Pe3yJbTAaTOB O0y4YeHHs] AUCUMIIJIMHE, COOTHECEHHBIX C
(popMmupyeMbIMH KOMIIETEHUMSIMHU

B pe3vibTare 0CBOCHUA TUCHMIINHBI 00VYAIOIIMICH JOJKEH:

J 3HaTh:
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o01Ire npeacTaBIeHus 00 OTIIMYUTENBHBIX 0cOOeHHOCTsX mpokapuoT (OITK-1),

MOPQOJIOTHIO PA3IMYHBIX TPYIIIT MUKPOOPTAaHU3MOB U UX aHaromuueckne ocooernnoctu (OITK-1),
BO3/ICHCTBUE a0MOTHUECKUX (PaKTOPOB CPEJIbl HA POCT U pa3BUTHE MUKpoopranu3zmos (OIIK-1),
POJIb POKAPHUOT B MOJACPKaHUU ToMeocTas3a B akoorudeckux cucremax (OITK-1),
MPUKIIAJHOE 3HaYeHne Mukpoopranusmos (OIIK-1),

HEKOTOpbIe 0cOOeHHOCTH TeHeTHKH mpokapuoT (OI1K-1),

HEKOTOpbIe 0COOEHHOCTH OOMEHa BEILECTB Yy pa3HbIX rpynn Mukpooprann3mos (OITK-1),
0COOEHHOCTH CTpOeHUs U pazMHOkeHus: Bupycos (OIIK-1),

0COOEHHOCTH KyJIbTUBUpPOBaHMs MUKpooprann3moB (OITK-1),

TEXHUKY 0e30macHOCTH npu padote ¢ Mukpodopoit (OITK-8),

OCHOBOIIOJIAraloIye JOKyMEHTHI, perilaMeHTupylomue padoty ¢ mukpoopranusmamu (OITK-8),
OCHOBHBIEC CHCTEMAaTUUYECKHE TPYMIBI TPOKAPHOT, BaxkHbIE 17151 yenoBeka (OIIK-1),
0c00eHHOCTH HeKJIeTOUHBIX Gopm xu3HH (OIIK-1).

Ymers:

ONpeAeNsATh Ha MHKpOIIpernapaTax M CcXeMax MOpP(OJOTrHil0 M aHAaTOMUYECKHE OCOOCHHOCTH
Mukpoopranuzmos (OI1K-1),

JeTaTh MPaBHIIbHBIE 3apUCOBKH 00beKTOB MuKpoomonoruu (OI1K-8),

OOBSICHATh NOJOXKEHUS TEXHUKU O€30IacHOCTU NpU paboTe ¢ OaKTepPUOIIOTMYECKUMHU OOBEKTaMHU
(OIIK-8),

OOBSICHATh B3aMMOOTHOIIEHUS MNPOKApUOT C HKOJOTHUECKUMH (aKTOpaMH KaK >KHUBOM, Tak u
HexuBo npupoasl (OIIK-1),

MHTEPIPETUPOBATH pe3ynbTaThl 3kciepuMenToB (OIIK-8).

HNMmeTb HABBIKK:

pabotsI co cBeToBBIM MHUKpockonoM (OIIK-8),

paboThl ¢ Mukpobuoorndeckum obopyaoBanuem (OITK-8),

W3TOTOBJICHHSI MUKPOTIPETIapaToB U OKpacKoi MukpoOuonorndecknx 0onwekroB (OIIK-1),
BBIJICJTICHUS YUCTHIX KYJIBTYP MUKPOOPTaHU3MOB U paboToii ¢ Humu (OIIK-1),

00paboTKu noxy4eHHbIX pe3ynbTatoB (OI1K-8),

4. Coaep:xaHue TUCHUIINHBI
OO0BbeM TUCIUTUIMHBI COCTaBIAET 4 3aueTHbIC equHUIB (144 akageMUuecKux Jaca),
B T.4.: mpaktudeckas moarotoska (II1) — 20 akageMuveckrux 4acoB B 04HOM Gopme.

4.1. Conep:xanve IUCHUIUIMHBI 1O pasgegam (TeMaM), COOTHECEHHOe C BHIAMHM W

TPYAOEMKOCTBI0 YUeOHbIX 3aHATHH

Ne Buael 3angaTuil, ux DopMBI TEKYILIETO
/1 Paznens! (Tembr) = 00BEM (B ak.uacax, 1o KOHTPOJISl YCIIEBAEMOCTH (1o
JIMCIUTUIAHBI 3 04YHOM opMme 00yUCHHM) 04YHOH GopMe 00yUCHHMs)
5 3aHsATHA 3aHsTus
© JIEKIMOH- CeMMHAap- DopMBbI IPOMEKYTOUHON
HOT'O THUIIa CKOro Tvmna aTTeCTalun
1. | Opraam3amus paboThI 5 2 4 mabop. | YCTHBIN ompoc
Oaxyraboparopuu. TexHuka 3aHSITHC
0e30MacHOCTH.
2. | Mopdooruss MUKpOOPTraHU3MOB 5 2 4 mabop. | Ycrabli onpoc. OTUET.
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3aHsTHE
(I1I1)

3. | AHaromusI MUKpOOPraHM3MOB 5 2 2 nabop. | YcrHeid ompoc. OTYEr.

3aHsTHE

4. DKOJIOTHA IPOKAPUOT 5 4 4 mabop. | YcTHBIH onpoc. OTtuér.

3anarue | Kommoksuym.
(II1)
5. | I'eneTnka MUKpOOPTraHU3MOB 5 4 4 nabop. | Ycrasblii onpoc. OTUéT.
3aHATHE
(I1I1)

6. | Ilpunume u METOABI 5 8 4 nabop. | YcTHBIH omnpoc. Otuér.
KyJIbTHBUPOBAHHUS 3ansitre | KomnokBuym
MUKpPOOPraHu3MoB. PocT u pa3Butue (I1IT)

MHKpPOOHOU KYJIBTYPHI
7. | CucremMaTnka MUKPOOPTaHU3MOB 5 4 4 nabop. | Ycrasblii onpoc. OTUérT.
3aHsTHE
(I1I1)

8. | CTpykTypa u pa3MHOKEHHIE BHPYCOB. 5 4 4 mabop. | YcrabI onpoc. OTUET.
PaznooOpasue BupycoB 3aHSITHC

9. | 3aKITIOYNTEIIBHEIH. [TonBenenne 5 6 4 mabop. | YCTHBIH oTpoc. OTtuér.
WUTOTOB W aHaJN3 MPOMEXYTOYHBIX 3anaTtre | KommokBuym
pe3yABTATOB OCBOCHUS! IUCIUILIAHBI

Hroro 3a cemectp: 36 32 DK3aMeH

Htoro no JucUUILIMHE: 36 32

4.2. Pa3BepHyTO€ onMcaHue Colep:KaHus y4eOHOr0 MaTepHaJa mo pasaeiaam

Tema I «Hcmopusa pazeumus Mukpoouoiocuu»

OMIOMpPUYECKUI 3Tall B Pa3BUTUU MHUKpoOuosoruu. ['umoresa o xuBoil npupoae Bo30ynuTeneit
3apa3HbIX 3a00JICBaHUM.

Mopdonoruueckuit stam. “Taitasl mpuponbr” A. JleBenryka (1695). Omnucanue OCHOBHBIX
Moponoruueckux gopm 3a 150 net. UnpekunonHas MUKpOOHOIIOTHUS U €€ pa3BUTHE.

Omnbrtel CamMOiIOBHMYA MO JJOKa3aTenbCcTBY Npuponasl yyMsl (1771). MccnenoBanus [[xenHepa
(1798) mo mpuUBHUBKE COACPIKUMOTO MYCTYJT KOPOBLEHN OCTIHI.

Paciser Mukpo6uosioruu Bo BTOpoit nosoBuHe 19 Beka. PazButie MHGEKIMOHHONW MHKOJIOTHH.
OTtkpbiTHE BO30OYyauTeNnst cuOupckoit si3Bbl. Baxkneitmue otkpeitus Ilactepa. [lactepusanus kak ocHOBa
MPOMBIIIICHHON MukpoOuonoruu. IlpuBuBku ot OemieHcTBa U Apyrux Oonesnedl. bopnba ¢ Teopueit
“camMOITPOM3BOJILHOTO  3apOXKACHUS KM3HM MUKpoOOB”. dopmupoBanue antucentuku (Jlucrep).
OtkpeiTue P. Koxom Bo3Oyautens TtyOepkynesa, xonepbl. IIpumeHenue okpacku Oakrepuit
AHWIMHOBBIMU KPACUTEISIMHU. Y COBEPIICHCTBOBAHUE 3THUX MeToAoB yueHuMkamu Koxa. O6ocHoBaHMe
YY4EHUS O KIETOYHOM MMMYHUTETE, KaK €CTECTBEHHOM MEXaHU3ME€ 3allUThl OT MATOTECHHBIX
MUKpoopranu3moB (Meunukos, 1882).

WBanoBckuii (1892) — ocHoBaTenbs BUpycosioruu (Bupyc TabauHoil mMo3zauku). Mcrnons3oBaHue
MHUKpPOOPraHU3MOB Kak reHerndyeckux o0obekToB. Cunre3 BupycHoit JJHK (Kopubepr, 1967) Omnbitb
I'puddura no tpanchopmanuu JJHK nHeBMOKOKKA.

Ob6ocHoBanne Ha mpuMmepe aykcoTpodor rumore3 lrem — 1 Oenox (bumn-Tarym) OmnbiTbl
3annepa u JlenepOepra 1o reHeTUHUECKOM TPAHCAYKIIUH.

PacudpoBka MexaHM3MOB KOHBIOTALIMU U POJIb SMIUCOM U IUIa3MH/JI, KaK BEKTOPOB.



OcHoBHas mpoeccroHanbHast 00pa3zoBaTebHas IporpaMMa
06.03.01 buonorus
(buoxumus u puznonorus)

PazButue regHoi HWHKCHCPUH U CO3JaHUC TPAHCTCHHBIX MUKPOOPTaHHU3MOB.

Tema Il «Mukpoouonozua KaKk HayKa 0 HEGUOUMBIX HEBOOPYHCEHHOMY 271A3)
MUKpoopzanuzmax. Anamomusa u mopgponozusay

1. Otnuune MPOKAPUOTUYECKUX KIETOK OT 3yKapHOoTH4eckuX. OCOOEHHOCTH Te€HEeTHYECKOTO
MaTepHaia, Cioco00B pa3MHOXEHHS, OPTaHOUIOB, META00IN3MA.

2. Mopdonorunueckue ¢GopMbI W pa3Mepbl MHKPOOpPraHu3MoB. KOKkM (MHKPOKOKKH,
JUIIIOKOKKH, CTPENTOKOKKHU, CTa(QUIOKOKKH, TETPAKOKKH, CAPIIMHBI). ACTIOPOT€HHbIE MAIIOYKU (AUILIO-,
cTpenTto-, u npyrue Oakrepuu). CroporeHHbIe Majodku (Oanuuiel U KIOCTpuauu). M3Buteie Gopmbl
(crimpuIITBI, COUPOXKTHI, BUOpHOHBI). BeTsumecs: popmel. [Ineitomopdusm npokapuot. (Ilpumepsr)

3. Amnaromusi MuKpoopraHuzMoB. KilerouHas cTeHKa, LMTOIUIa3MaTUYecKass MemOpaHa,
MPOTOIUIACT. XUMHUYECKHHA COCTaB MpoKapuoT. OpraHoreHbl, Makpo- M MHKPO3JIEMEHTHI, (hakToOphI
pocta. AykcoTpodHbie U TPOTOTPOGHBIE OPraHU3Mbl. XUMUYECKH cocTaB. OCOOEHHOCTH CTPOCHUS U
¢byHkuun KinerouyHod creHku. CTpykTypa mnentuioriukana. LluTorumasmarumdeckas memOpana, eé
CTPYKTypa, poiib OenkoB u JyumuaoB. Otauuus ['pam+ u ['pam- mukpoopranmszMoB. bakrepuanbHbie
aHTUTEeHbl (KTYTUKOBBIE, coMmMaTthyeckue u Jp.). OCOOEHHOCTH CTPOEHHS IKI'YTHKOB, YEXJIOB,
MUKPOTHIIEH.

4. IIporomuiact u ero coctaBHble yacTH. OCHOBHBIE OIPaHOU/BI KJIETKU. ME30COMBI, XJI0POCOMBI,
(bUKOOUITUCOMBI, XpPOMAaTO(OPHI, adPOCOMBI, THJIAKOHWIBI, MHUKPOTPYyOOuku. WX BHIBI, CTpoeHHE H
¢ynkuuu. Bxmoyenus. Lutoruasma. Ponb  HeEOpraHM4ecKMX W OpPraHMYECKUX COCJUHEHUI B
noanepkaHuu romeocrasza. Ocmoruyeckoe naBiaeHue. COCTOSHUE 30151 U Telsl.

5. Tlokosimuecss ¢GOpMbI MHUKPOOPTAHU3MOB. OJK30- W OJHIOCIOPHI, ILHUCTBI, TOPMOTOHUH,
0acoIUTHI U JIp.

Tema III «Ikonocua muxkpoopzanusmos. Ilpoxapuomot kax 3epuduonmel. Bruanue
aduomuueckux u OuOmMuUecKux hakmopoe

1. Bimsiane abuotnueckux (akropoB. OOmmme 3aKOHOMEPHOCTH MX BIHMSHUA. 3aKoHbI JInOnxa u
endopna.

1.1. Bmnusaue conHeyHoro cnekTtpa. KopoTkwii ynbpTpaduoner Kak OaKTepHUIUIHBIA U
MyTareHHslid Qgaxtop. Ponb anuHHOrO ynpTpaduonera B mpouecce (GoTocuHTe3a. BiausHue BUANMOTO
CBETa Ha CYTOYHYIO U CE€30HHYIO aKTHBHOCTh IIPOKApUOT U Ha porocunre3. MHppakpacHoe u3IyyeHue.
BospeiictBue temneparypsl Ha MUKpoObI. Ilcuxpoduiisl obnuratHele U (GaKyJIbTaTUBHbIE U MPUYNHBI
XOJIOJIOYCTOMYUBOCTH. Me30TepMO(HIIBI, WX 3KOJOTHYecKHe HUM. TepmModuisl (oOnHraTHbIE,
(bakynbTaTUBHBIE, TEPMOTOJIEPAHTHBIE, IKCTpeMalbHbIe). [IpuunHbl TepMoycToitunBocT. Biausuue pH
cpenpl.  HeiltpoguibHble  MHUKpOOpraHu3mbl. — XapakTepuUCTHKa  ONTMMyMa M IIOpPOTOB.
KucnoroycroifuuBsle u ImenoyHoycTtoluuBble. Anuaopunsl ¥ ankanopwisl. ONTUMyM U THOPOTH
pa3BuTHi. BiusiHue razoB. A’poObl (akynpraTHBHBIE M oOnHratHeie. DaKyIbTaTHBHBIE W OOJHUTAaTHBIC
aHa’poObl. MUKPOa’pO(UIIbl U TUTIEPKAITHUYECKHE.

1.2.Briusiarie Omotndeckux (akTOpoB HA MUKPOOPTaHU3MBL. MUKPOOHMOIICHO3BI M WX CBSI3b C
IPYTMMH II€HO3aMH. THIIBI B3aMMOOTHOIIEHHUN MEXKIYy MHKPOOPraHM3MaMu U MAaKpOOpraHM3MaMHu U
Mexay coboit. Canpodurus. Iluiesbie Lenu 1 posib B HUX NMPOKApUOT. 3HAYEHHE MUKPOOPTraHU3MOB B
OMOTHYECKOM KPYrOBOpPOTE 3JIEMEHTOB U BEIIECTB B Onocgepe.

1.3. MukpoorpaHu3Mbl KaK apa3uThl.

WNudexnuonnsii mponecc. Bopora wuH(peknuu u cnocoObl 3apaxeHus. BiusHue 103bI
B0o30ynutens. IlaToreHHOCTh U BUPYJIEHTHOCTh. PakTOpbl BUPYJIEHTHOCTU. TokcuHemus. Centuuemus,
cercuc, cenTukonuemus, MuHuManbHas jeranbHas no3a (DLM) Bo3Oyaurens. CMmemanHasi, cynep-,
peuHdexiusa. XpoHUUECKoe TeueHHe HH(EKIMOHHOro Mpoliecca. bakTepruoHOCUTEIbCTBO. Y CIIOBHO-
MIaTOTE€HHBIE MUKPOOPTraHU3MBI.
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1.4. AHTHONO3 ¥ aHTUOMOTUKH. AHTHOMOTHKH KaK aJJIOMOHBI, YYaCTBYIOIIME B MEKBUIOBBIX
OTHOILICHUSIX.

Knaccugukamum aHTHOMOTUKOB: 1) MO XMMHUYECKOW MHPUPOAE, MPOUCXOXKICHHUIO (KHBOTHBIE,
pacTuTenbHble,  OaKTepualbHble,  IJIECCHEBbIE W AKTUHOMUIETHBIE,  CHHTETHYECKHE U
MOJTyCUHTETUYECKUE); 2) TO OOBEKTy BO3JCHCTBHsS (aHTHOAKTEpUaTbHBIC, POTUBOBUPYCHBIE,
MIPOTUBOOITYXOJIEBbIE, aHTUTPHUOKOBBIC); 3) IO MEXaHU3MYy JCUCTBHS (HapyIIAOIIHe OMOCHHTE3 M €ro
3Tanel, OJOKUpYIOUMEe (EepMEHTHBIE CHCTEMbl W JbIXaTelbHble I1Ienn); 4) 1mo 3pQeKTy BO3AeHCTBUSA
(GakTepunaHbIe, OaKTEPUOCTATHYECHKE); S5) MO XHWMHYECKOW mpupoae (aMHHOTIIHMKO3UIBI,
MaKpOIMKJINYECKUE JIAKTOHBI, IENTH/IbI, IETITOUIBI).

[IpoGnemMbl B NpUMEHEHUM AaHTUOMOTUKOB (YCTOMYMBOCTH K HHM MHKPOOPTaHU3MOB,
TcOaKTeprO3bl).

Tema 1V «Mukpognopa 06vekmos okpycarouieii cpeovl»

AYTOXTOHHas M aUIOXTOHHass MHKpoduiopa. CaHMTapHO-IIOKa3aTeNbHbIE MHKPOOPTaHU3MbI
(BI'KII, ¢exanbHbplii 3HTEPOKOKK, CTA(UIOKOKKH, CTPENTOKOKKH, KJIOCTPUANH, TEePMOQUIbHBIE
Oaktepuu). Mukpodiaopa Tena dYenoBeKa, KaK MPOAYKT JJIUTEIHHOM KOIBOJIOIUH MHUKPO- H
MaKpOOPTaHU3MOB.

Muxkpodiopa koxxu yenoBeka. Poiab ayTOXTOHHOM MUKPOQIIOPHI KaK aHTarOHUCTA MAaTOTeHHOW U
YCIIOBHO-TIATOT€HHOW. VICTOYHHMKM NMUTaHUS ayTOXTOHHOW (DIOphl. DmuIepManbHbIi U canpOQUTHBINA
CTa(h)UIOKOKKH, MUKPOKOKKH, CallpOQUTHBIE CTPENTOKOKKH TU(PTEPOUIbl, IJIECHEBBIE U JIPOAKIKEBBIE
rpu6sbl. [laToreHHsle U yciIOBHO-TIATOreHHBIE (BO30YIUTENIN Ta30BOM TaHTPEHbI, CTOJIOHIKA, CHOMPCKON
A3BBI, SHTEPONATAr€HHbIE KUIIEYHbIE MATOYKH, 30JI0OTUCTO-KEITHIH CTaQHIOKOKK, CIIOPHI).

Mukpodiopa CIU3UCTBIX 000JI0YeK. AYTOXTOHHAs: alUIO(PUIbHBIC MaJOUYKH, IUIJIOKOKKH,
canpoUTHbIE BUABI CTa(hUIOKOKKOB, MUKPOKOKKH, aMeObl U Jp. [laToreHHas U yciIOBHO-IIATOr€HHAas:
30JIOTUCTO-KENTHIN CTaUIOKOKK, THEBMOKOKKH, KOPUHOOAKTEPUH H .

Mukpodaopa IKeTyAOYHO-KUIIIEYHOTO TpPAaKTa: JKEJyJAKa, TOHKOM ¥ TOJCTOM KHIIKH.
DOHTEPOKOKKH, TpUObI, KIOCTPUIUM, KHUIICYHBIH CTA(QUIOKOKK, JHTEPOKOKKH. AHa’poOHBIE
oudunodakTepun, Takrodaruubl. J{ucoakreprnossl. OCOOEHHOCTH THOTOOMOTHYECKUX OPTaHU3MOB.

Mukpoduopa apIxaTelbHbIX IMyTel (HOCOTJIOTKA, 3€B, Jierkue). HemaroreHHble CTa(UIOKOKKH,
CTPENTOKOKKH, THEBMOKOKKH, () TEPOUIbI U Ap.

Mukpodiiopa Mo4enonoBbIX myTeil. OCOOeHHOCTH MUKPO(IOPHI MOYEHUCITYCKATEIBHOTO KaHala
MYXYHH (MUKOTIJIa3Mbl © MUKOOAKTEPHH) U dKEeHITUH (cTepuiabHOCTh), UTITIII.

MHKQOQ)J’[OQ& B0O3/1yXa, KaK aJIJIOXTOHHAast

3 da3pr OakTepuanbHOro a’po3oiisd (KamelbHasi, KaleabHO-s/iepHas, mbuieBast). McTOUYHMKH
MUKpOGIIOpbl, HeOmaronpusTHele (akTopsl. V3MeHeHHe KOHIEHTpAalMd MHUKPOOPTaHW3MOB B
3aBUCUMOCTH OT OCOOEHHOCTEH IKOCHUCTEM, BBICOTOM HaJl MOBEPXHOCTHIO 3€MJIM, CYTOYHBIX PHUTMOB,
BpEMEH Trojia, npeoliajaHre B BO3AyXe MHKPOKOKKOB, CHOPOBBIX (OpM OaKTepwii M IUIECEHH.
IToka3zarenu uncToThl Bo3nyxa. IlpeoOnananue cpenn canpopuToB MUKPOKOKKOB, IUIECEHEH, CIIOp U UX
BEreTaTUBHBIX (OpM. o U B — reMoiuTudeckue cTpenTokokku (mo 1500 Bumos). [lepenava Bo3ayIIHO-
KalleJIbHbIM IyTeM — 4epe3 BO3AyX BO30yauTeneld BHUPYCHBIX M OaKkTepHalbHbIX 3a00JeBaHUN (IpUMIl,
TyOepKyJie3 u Jip.)

Mukpog.10pa n1o4Bbl.

Knaccudpukanuss mnouBeHHbIX Oaktepuit 1o OMeNsHCKOMY (3UMOTEHHBIE, ayTOXTOHHBIE,
OJUroTpo(HBIE, XeMOIUTOTPO(HBIE). VX posb B mpoleccakx MUHEpAIN3allui OPraHUYeCKUX BEIECTB.
[IceBnomMoHaabl,  CIOpOBble,  OalMUIbl,  AKTUHOMHULETHI,  HUTpUUKATOpPbI,  (Py3o00axTepuu,
noykyromuecs, credenbkoBble. CaHHUTapHBIE TIOKA3aTeNM YUCTOTHl TOYBBI  (CalpOOHMOHTHOCTD,
KoruecTBO Tepmoduiion u criop, BI'KII, ¢pexanbHbIi SHTEPOKOKK, CTAPUIOKOKKH).

Muxkpod.iopa Boabl
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AyToxoTHass MUKpodiopa (MUKPOKOKKH, MCEBAOMOHABI, (HOTOOAKTEpUH, MPOCTEHIIINE U Ip.).
ATIOXTOHHAS, €€ UCTOYHUKH (OBITOBBIE CTOKH, BO3MIyX, )KHBOTHBIC, pacTeHus, ). CTeneHn canpoOHOCTH
— ToJcanpoOHast - 10 TPUILTHOHOB, 0-Me30canpoOHas - COTHU ThICAY, MUJUIMOHBI, 3-Me30canpoOHbIe -
JECATKA COTHH ThICAY, OJUTOCANpPOOHAas - COTHU ThICSY B 1 M. colepaHHME OpPraHUKH, KHCIOPOAa,
a’po6oB u aHadpoOoB. Komp-tutp, komp-urmekc, bI'KII.

CrpaTudukanus BoI10eMOB

Ocobenroct MUKPOGIOPHI. DMUIUMIIUOH — a3pO0bl, TOPMOKIIMH, THUIIOJUMHEOH — aHa3pOOBbI.
MexaHu3mMbl  caMOOYMILIEHHsT BOAbL. JlelicTBHe OHOGUIBTPAaTOpPOB, MHUKPOOOB U  pacTeHHil,
AQHTAaroHUCTOB. VCKyCcCTBEHHass OYMCTKAa BOJBI. MeXaHWMYeCKH (PEYHOM TMEeCOK, IAPEBECHBIM YTOJb),
XUMHYECKH (XJIOpUpOBaHWE, OIaropofHple METAJUIbl, O30HUPOBAHWE U Jp.), KOMIUICKCHBIE C
npeoOIagaHueM OMOJIOTUYECKOTO areHTa (0TCTauBaHKE, ad3POTCHKH, METATEHKH).

Tema V «I'enemurxa MuKpoopzanuzmoe»

I'enHasi MHIKeHepUS B IPUPOIE

(MexaHU3MBbI PEKOMOMHAIINN HACTEICTBEHHOI'0 MaTepuaJsa)

Tpancdopmaius — mepeHoC TEeHEeTHYECKOro marepuana 0e3 HEMOCPEICTBEHHOTO KOHTAKTa
noHopa u perunuenta. Oneitel ['puddura, Mak Jlnoina u np. O6bekT TpaHchopManuu (ITHEBMOKOKKH,
OaIMIUTBI, HEUCCEPHH U Jp.), CTAINH TPaHCHOPMAITHH.

1.®opMupoBaHue COCTOSTHUS KOMIIETEHTHOCTH JIoHOpa ((hasza morapudmudeckoro pocra). Poib
(hepMEeHTHBIX KyJIbTYp J0oHOpa B popmupoBaHuu Toro cocrosiHus. Jlo3a tpancdekranrta (0,1 mkr Ha 1
MJI CYCIIEH3UU KJIETOK).

2.Ancopommst 2-x uenouyeunoit JJHK moHOpa Ha MOBEpXHOCTH pPEUMITUEHTA, PECTPUKIHS HA
nunkue pparmentsl (5%10°)

3.1IpoHMKHOBEHHE B LIUTOILIA3MYy PEIMIIUEHTA U Aerpaaanus HezHauumoi Hutu JJTHK.

4.WHTerpanus B HyKJICOTH]I pelUnueHTa (pparMeHT npuMepHo U3 15 reHoB) TPaHCIIO30H.

5.¥YaBoeHue ¢pparmeHTa u dKcnpeccus reqa (1-2 nmpusHaka)

Tpancnykims. PekomOMHAIMS TEHOB ¢ TTOMOIIBIO BEKTOPOB (0akTepruodaru, BUPYChl, XUMEPHI).
®aru kak BeKTOpHI (p22,2-1 KUIIEUHON NaJouKn).

Cnemmnduueckas Ttpancaykmuss (bar A E.coli). Cnemuduueckue  TpaHCKPUIITA3BI.
Hecneuunduueckas oOmas TpaHCayKIus. AOGOPTUBHAS TPAHCTYKIIHS.

JIuzorennsie U ymepeHusle Qaru, ux poib. CocrosiHue npodara U ero aKTUBAIUS C 3aXBaTOM
rera jgoHopa. [lpukpernenue dara. Beemenue 2-nemodeunoit JIHK ¢dara. [erpamanus He3HaunmMoi
HuTH. Ee 3aKkonbIOBbIBAHHWE U BCTPaWBaHUE “KOJNBIO B KOJBIO~ B OakTepUaIbHYIO XPOMOCOMY.
Y 1BO€HHE 3HAYUMOM LK. DKCIIPECCHs TeHa.

Kownrptoramus. bakrepuanbusie miazmuast (20-100). Knaccudpukanus: F', R u Col dakropsr. F+ -
¢dakTop IUIA3MUAA HECyHlash TEHbl, OTBETCTBEHHBbIC 3a (POPMUPOBAHHE TIIOJIOBBIX BOPCHHOK H
KOHBIOranu. [Ipyrue reusl (peruiMkoHbl, Hayana u 3aBepiuenus pertukanuu JIHK, BcraBounsie u np.).

CoenuHeHne “NoJIOBBIX MAPTHEPOB”, MPEBpaIICHUE TUIA3MUAbI B TUHEHHYIO (popMy, erpananus
uesnaunmoit nernu JIHK, 3akonbrnoBsiBanue u sxcrnpeccus rena (F'— F— F).

Ponp mumasmup xak Bekropa, Hf2 dakrop (3mmcoma) — B cTpykType OakTepHaaIbHONH XPOMOCOMBI.
[lepeHoc reHOB 3HAYMMOM LEMH B KJIETKY PELUIIUEHTA.

R-¢axrop. HeceT rensl ycTOWYMBOCTH K aHTUOMOTHKAM, Cyib(paHWIaMuaaM u ap. Bo3sMoxxHOCTB
koHbtoranuu (tra). HeBo3moskHOCTH (popMupoBaHusi smucombl. MexBuaoBoi mepenoc. Col-dakTop.
Komuuumuer u 6akrepuriunst. Poss F'-dakropa.

Posib reHoB GakTepuasbHOrO HYKJI€OUa B KOHTPOJIE TIA3MU/I.

Tema VI «Cucmemamuka MuKpoop2aHu3moe»
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Cuctema mnonuapctBa mnpokapuor. Kmaccudukanums. Takconsl (Bug — pox — Tpuba —
CEMENCTBO — KJIacC — MOPSAA0K — GuiayMm — aoMeH). Kputepun knaccudukaimm.

Mopdonoruueckue kputepun: (Gopma, CHOCOOHOCTH K OOpa3oOBaHUIO CIOp, Karcyll,
MOABMKHOCTh. THHKTOpHANbHBIE CBOWCTBa (OKpacka mo ['pamy wm T.m.). KonopuanbHbie cBOMCTBa
(pa3Mepsl, LIBET, MPO3PAYHOCTh M T.X.). DKOJOTMUECKHE KPUTEPHM: OTHOIIEHHE K Temneparype, pH
Cpenbl, Ta3aM, aHTHOMOTHUKAM | (haram, MECTO B SKOCHCTEMAX.

Ceponornueckue kpurepud. Crneunduyeckue CBHIBOPOTKH K PA3JIUYHBIM THIIAM AHTUI€HOB.
OtHomrenne k 6akTeprodaram.

®u3nonoro-OMoXMMHUYeckne  Kpurepud. Tunmbl  mnuraHus.  [enmeTuyeckue — KPUTEPHH.
Cootnomenne A+T:I'+1I. CoctaB nykneotumoB  pubdbocomuoir PHK. dortoopranorereporpodsi,
($OTOMUTOABTOTPOMBI, XEMOJIUTOABTOTPO(BI, XeMOOpraHoreTepoTpodsl. DepMEHTHI, pacIIEIUISIONINe
AMUHOKHCIIOTHI, O€JIKH, TUIUAbI, HyKJIEUHOBBIE KUCIIOTHI.

Hywmepudeckas Takconomusi. Manekce acconmanuu Sjk=m/n;

Hecuctematuueckue nonarus. Yucras u cMemanHas KyjapTypa. KiloHbl, ITaMMBI.

Kpartkuii cucreMaTuyeckuii 0630p
HAN0O0Jee BAKHBIX TPy MUKpPooprauniMos (o Bepaxn)

I. I'pammoJioxuTEIbHBIE KOKKH.

I.1 O6nurarHo-a’poOHBIC U (PaKyIBTATUBHO-a9POOHBIE KOKKH

[.1.1 CemetictBO Micrococcaceae.

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

Pon Staphylococcus. Tunooit Bug Staphylococcus aureus.

[.1.2 CemetlictBO Streptococcaceae.

Pon_ Streptococcus. Canpodutbl U yCIIOBHONATOTEHHBIE, TeMonauTuieckue (Str. haemolyticus).
Oobwutarenu poTOBO MOJIOCTH, BEPXHUX JIbIXaTeNbHBIX MyTei. TunoBoit Bug Str. pyogenes.

Pon Enterococcus. CanpoduTsl, ycioBHOMATOTeHHbIe. OOUTATENM THUIIIEBAPUTEIBHOTO TPAKTa,
MOYBHI, MPOIYKTOB MUTaHMsI, BOAbl. CaHUTApHOIMOKA3aTeIbHbIe MUKPOOPraHU3Mbl. THIIOBOH BuI Ent.
faecalis. Pon Gemella). Pon Leuconostoc.

I.1.3 O6muraTHO aHa’pOOHBIE KOKKH U TTATIOYKH (TP 4), HE 00pa3yroT CIop.
Pon Peptococcus. Tlapel, TeTpansl, ienouku. Criop He 00pasyiot, HenoasuxkHbL. O-/F+. YriieBoms
He pasnaratoT. Kononuu yepHoro nserta. [Tapa3sutsl CIIM3UCTHIX.

II. I'pamoTpunaTe/IbHbIE KOKKH W MAJI0YKH
I1.1 'pamoTpunaTesbHbIe A3PO0OHbIE KOKKU U NMAJOYKH.

I1.1.1 Pon Neisseria. ITapazutsl cnu3ucTbix. TunoBoii Bun Neisseeria gonorrhoeae.

I1.1.2 Pox Moraxella. ITapaznuTsl ciu3ucThIX y noikunorepmusix UL

I1.1.3 Pon Brucella. BuyTpukieTodHbie nmapa3uthbl (Opyuemies).

I1.1.4 Pon Pseudomonas.. OOutaTenu TOYBHI, BOABI, pacTeHHUH, YeloBeka. TumoBoi Bua Ps.
aeruginosa.
I1.1.5 Pon Xanthomonas.

I1.2 I'pynna 5. ®akya1bTaTHBHO aHAPOOHBbIe I paMooTpHULIUTEIbHBIE TAT0YKH
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I1.2.1 Cem. Enterobacteriaceae (BI'KII). Tunosoit pox Escherihia, 50% maToreHHbI U YCJIOBHO
MATOTEHHBI, OOUTATENN MHUIIEBAPUTEIHLHOTO TPAKTA MIICKOITUTAIONINX, TITHII, HACEKOMBIX.

Pon Escherihia, tunoBoit Bunm E. coli. YTwmmsupyoT riroko3dy W JakTozy. OOwurartenu
MUIEBAPUTEIFHOTO TPAKTA YEIOBEKA U JKUBOTHBIX, CAHUTAPOIIOKA3aTEIbHBIN OPraHU3M.

Pon Enterobakter, ycCIOBHO TaTOT€HHBI.

Pon Klebsiella. TunioBoyt Bun K. pneumoniae.
Pon Serratia (uynecnas nanouka), BapuaHT poaa Enterobakter.

Pon Proteus. O6utaTenM MOYENIONIOBBIX IyTel yenoBeka. Tunosoit Bun P. vulgaris.

Pon Salmonella. Tunosoii Bux S. enteritidis. S. typhi — Bo30yaurens OpromrHoro Tuda.
Pon Shigella, TunioBoii Bug Sh. dysenteriae.

Pon Versinia — mogBWKHOCTB &, KaTaOOIU3M TIIIOKO3bI (KUCTOTa, Ta3 ). TunmoBoit Bux V. pestis —
BO30YAUTENb YyMBI.

I1.2.2 Cem. Vibrionaceae. V. cholera — Bo30yauTensb XOJIepHl.

II.3 I'pynma 12. I'pam -, xemonutoTpoHble a’3poOHbIe OakTepuu, NaTOYKH, KOKKH,
HETOABMKHBIE, 00Pa3yIOT YeXJIbl, OKUCIIeHHEe cyocTpaToB coaepxamux N, Fe, S, Mn u np.

I1.4 I'pynna 9. I'pam -, a3poOHbIe OaKTEpHH.
CeM. Bacterioidaceae. IlumeBapuTenbHbIN TPAKT YEJIOBEKA, HACEKOMBbIX.

IL.5 I'pynna 13. MeTtanoo6pa3ytomiue GaKTepuu.

I11. U3BuTHIE POpPMBI

II1.1 I'pynna 1.

Cewm. Spirochaetaceae

Pon Borrellea — Bo30ymuTens KIEIIEBOTO M BITUBOTO CHITHOTO TH(A.

Pon Leptospira — canpouThl ¥ mapa3uThl, BO30YIUTENN KEITYXH.

Pon Treponema. Tuniosoii Bun T.pallidium — 6nennas cnimpoxera, BO30yIUTeNb cupuca

II1.2 I'pynna 2.
AnpoOHBIe/MUKPOA’10PHUITBHBIE, TOIBUKHbIE, CIUPANIbHBIE, TPAaMOTpULIATEIbHbIC OaKTEpUH.

Pon Spirillum. TunioBoui Bun Spirillum vulgaris.
Pon_Helicobacter — B030yauTenb racTpura, I3BeHHON OOJIE€3HM JKemyAka U 12-mepCTHON KUIIKH
(H.pilori).

II1.3 I'pynna 18.
['pammonoxxuTenHbie MAJIOYKH U KOKKH, 00pa3yIONIne SHAOCTIOPHL.

CeM. Bacillaceae
Pon Bacillus. Tunosoti Bun Bacillus subtilis.
Pon Clostridium. Bo30ynurtenu 3a0oneBanuii yenoBeka (0OTyIM3M, CTOIOHSK U Ap.)

I11.4 I'pynna 21. MukodakTepuu.

Pon Mycobacterium. TunoBoii Bun Mycobacterium tuberculosis.

IIL.5 I'pynna 9. Pukercun u XJaaMuauu.
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CewM. Rickettsiaceae ObnuraTHble BHYTPUKIETOUHBIE apa3uTsl, cogaepxkamue u JJHK u PHK.
(Puxercus IIpoBaueka — ChINHOM, BIIUBBIN TU(D).

Tema VII «<KyabmueupoeaHue MUKpoop2aHu3moe»

[Tepnonnueckoe kynbruBupoBaHue. OcobeHHOCTH pocta W pa3Butus (lag-paza — 1-2 gaca;
SKCHOHeHIMabHas (aza — 3-4 yaca; ¢aza 3ameyieHHOro pocTta — 1-2 yaca, cranuonapHas ¢asza — 4-5
yacoB; (aza ormupanusi — 2 U 6osiee yacoB). CKOpOCTh POCTa U €€ KOHCTaHTA. YpoXkail 6brmomMacchl (X
=Xuax-X0) B CTAIIMOHAPHOH (a3ze.

Knaccudukanuss mnuraTeNbHbIX CpeA MO MPOUCXOXKACHUIO (PAaCTUTEIBHOTO, >KUBOTHOTIO,
CUHTETUYECKHUE), TI0O KOHCUCTEHINHN (KUIKWE: CaxapHbI OyITbOH, MsICHAs BOJA; MONYXHIKHE: arap-
arap; IJIOoTHBIE: MscornenToHHbIHN arap). [Ipocteie (MIIb, MITA) u criennanbHbIE CpeIb.

JuddepennnanbHO-TUarHOCTHYECKUE CPEIBI.

TpeGoBanuss k mnUTaTeNbHBIM cpenaM. Hamwune B HuX opradHoreHoB. [Ipo3padHocTs,
M30TONMYHOCTh, OIpeneseHHylo pH, CTepHiIbHOCTb, OTCYTCTBHE IOCTOPOHHHMX 3alaxoB, HAJIWYHE
KoHieHcannoHHou Boanl, OBII.

1 nennb. Brigenenue u uaeHtuukanus yuctoil KyabTypsl. [loceB. MukyOanus.

2 neHb. BpigeneHue 4ucTtod KyabTyphl. M3ydeHuE KOJOHUAJIBHBIX CBOMCTB: pa3Mephl, IIBET,
¢dbopma ouepTaHMii, PO3PAUYHOCTh, MOBEPXHOCTD, MOJIOKEHHE MO OTHOIICHUIO K MOBEPXHOCTU CPEIbI,
koHcucteHnus. Okpacka 2 KojioHuu 1o ['pamy, nepeces.

3 nenn. Onpenenenue dpepmentoB. [loceBrl Ha cpenbl ['uka, ONBHENUIIKOTO U JIp.

4 nenb. OlLeHKAa pe3yNbTAaTOB, MPOBEACHHUE CEPOJOTHUYECKHX pEaKIil, YyBCTBUTEIBHOCTh K
aHTUOMOTHKAM U (aram.

HemnpepsiBHOE KyIbTHBHpOBaHUE (B 1IEJSAX MOTYyUEHHUS OOJIBIION OMOMACcChl OaKTEPHil).

XeMocTaT U TypOuaoCTar.

5. O6pa3oBaTe/ibHbI€ TEXHOJIOTHHI
TexHonorun mnpobieMHOro O0OydYeHHs, IUCTAHIIMOHHOTO OOYYEHHWs, TPOEKTHas, PEUTHHIOBasd,
TCXHOJIOTUA PA3BUTHUA KPUTHUYCCKOT'O MBIIIJICHUS, KeﬁC-TeXHOHOFHH, TEXHOJIOT'UA quGHOﬁ AUCKYCCHHU.
[lepeueHr  WHPOPMALMOHHBIX  TEXHOJOTHWH,  HCIOJNB3YEeMBIX  TMpPH  OCYIIECTBICHUH
06pa30BaTeJIBHOFO mnmponecca no AMCHUIUIMHE: TEXHOJIOTHU CMCIIAHHOTO OGy‘-ICHI/DI.

6. YueOHO-MeTOAMUYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOI PadoThl 00y4aromuXcs

VYuyebHo-MeTou4eckoe oOecreueHne AUCHUILIMHBI  «MHKpOOHOJIOTHsl W BHPYCOJIOTHUS»
NPEJCTAaBICHO METOAMYECKHMMM YKa3aHUSIMH, JIOCTyl K KOTOpbIM oO0OecliedeH Ha caiite
http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin 2015.htm/view.

[TonHOCTBIO BECh METONMYECKUH Marepuan Mo OOECIEYEHUI0 CaMOCTOSTENFHOW paboThI
cTtyaeHToB npuBoautcs B [Ipunoxenun 1 k PII.

7. XapaKTepHCTHKAa OLICHOYHBIX CPEACTB /UI TeKylero KOHTPOJs YCIeBAaeMOCTH H

NMPOMEKYTOYHOM ATTeCTAMH 00y4aroIIUXCs M0 TUCHUIINHE

Texymmii KOHTPOJB yCIIEBA€MOCTH TMPOBOAMTCA C€ IOMOILBIO YCTHOro ompoca (u
KOJIJIOKBUYMOB), OJIAHKOBOTO TECTHPOBAHHUS, KOHTPOJBHBIX PaldOT, a TakKe KOHTPOJS IMPaBHIBLHOTO
odopMIIEHHST TTPOTOKOJIOB JIA0OPATOPHBIX PabOT (OTUET).

B coorserctBun ¢ IlosoxkeHneM O pPEUTHHIOBOM CHUCTEME KOHTPOJIA, IEHUCTBYIOIIMM Ha
(baxynbpTeTe, JOCTUKEHUS CTYAEHTOB OLICHUBAIOTCS PEHTUHIOBBIMU OaIaMu:
1. TIpaBunpHOE 0(hopMIIEHHE PUCYHKOB M IIPOTOKOJIOB JIAOOPATOPHBIX padoT (2 6asa)
2. Ycrubrii onpoc (3 — 5 6aioB)
3. TecrupoBanue (3 — 5 6amioB)
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4. KomnokBuym (6 — 10 6anoB)
5. KontpomasHnas padora (6 — 10 6aioB)

MuHuManbHOe KOoMudecTBO O0awtoB (3 mo S5-OammbHOM M 6-7 mo 10-0aymbHOM) CTYACHT MOJydaeT 3a
MeXaHHUYeCKOe TTOBTOPEHHE OCHOB M3y4yaeMoro marepuaina. CpeaHee uucio (4 no 5-6amibHoii u 8-9 mo
10-6anbHOM) 3a pa3BEPHYTOE MOBTOPEHHUE M3y4aeMOro Marepuana. MakcuMmalibHOE 4uciao OayoB (5
no 5-6amnpHOi M 10 mo 10-6amibHOI) — 32 MPUMEHEHHWE YCBOEHHBIX 3HAHUN B HOBBIX CHUTYaLUsX,
KOTOpBIE MpeJyIaraeT MpernoiaBaTesb.

MakcumanbHOE€ KOJMYECTBO OasioB, KOTOpPOE CTYACHT MOXET HabpaTh B cemecTtpe, — 60.

[TpomMexyTouHast aTTecTalus MPOBOAUTCS B BHJIE dK3aMeHa. J[omyck K 3k3ameHy — 35 0aios.
Ha »ok3ameHe mnpoBoAMTCS YCTHBIM ONpPOC MO BOIMpOCaM 3K3aMEHAIlMOHHOro Ouiera.

MaxkcuManbHOE KOJIMYECTBO 0aJIJIOB, KOTOPOE CTYACHT MOXKET HaOpaTh Ha sKk3amene, — 40.

HroroBas ouieHKa 1O TUCIUIUIMHE CKIIAJbIBAECTCS U3 0AJUIOB, HAOPAHHBIX CTYJIEHTOM B CEMECTpE
u 0aoB, KOTOpbIE CTYEHT HaOpall Ha SK3aMeHe:

55 — 69 6anI0B — OIIEHKA «yIOBIETBOPUTEIIHHOY;

70 — 84 GayI0B — OIIEHKA «XOPOILIOY;

&5 — 100 0ayUI0B — OLIEHKA «OTIIMYHO.

8. YueOHO-MeTOoAMYecKOe M HH(POPMALIMOHHOE 00eceUyeHue TUCIHIIMHBI
OcHOBHas JuTeparypa:

1. B. A. Kyproukun, A. H. CuByxuH. MUKpPOOHOIIOTHS ¢ OCHOBAMHU BHPYCOJOTHH [ DIEKTPOHHBIH
pecypc]: MeToJMYecKue YKa3aHWs K JIA0OPATOPHOMY MPAKTHKYMY JUIS CTYJCHTOB HANpPaBICHUS
"buonorus" (kanudukarnms "bakanasp") / UBan. roc. yH-T ; — HMBanoso : UBI'Y, 2015 .— 36 c.
URL: http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin_2015.htm/view

2. Owmensackuii, B.JI. IlpakTHdyeckoe pyKOBOJACTBO IO MHKpPOOHOJOTMH: ydeOHOe mnocobue /
B.JI. Omensuckuii ; pen. B.JI. Mcauenko. - 2-e u3zm., gom., nmepepad. - Mocksa ; Jlenunrpan :
W3narensctBo Akagemun Hayk Coroza CCP, 1940. - 433 c. - ISBN 978-5-4458-0130-6 ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=116522

JlononHuTeNnbHAS TUTEpATypa:

1. Knanos B.M., Beiromuukos I'.B. , EpmoB ®.1. u np. ; pen. E.A. Unbunckas ; opopm.
C.I1. Hentpomupckuii. 3aHnMaTenpHasi MUKpoOuosnorus: yueOnuk / Mocksa : 3nanue, 1967. - 192
c. : wun ; To xe [Dnektponnsii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=447094

2. Boned, K.®. Teopus 3apoxnenus: yueonuk / K.®. Bonsd ; pen. A.E. I'alicunoBuu, E.H.

[TaBnoBckwmii. - MockBa : U3n-Bo Akan. nHayk CCCP, 1950. - 628 c. - (Knaccuku naykn). ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=117224

3. Kpacouko, I1.A. Bupycsl 1 npHOHBI B ATOJIOTUHU >KUBOTHBIX W YeJIOBEKa: MOHOTpadus /
IT.A. Kpacouxo ; pen. B.I'. Konocosckas. - Munck : benopycckas nayka, 2012. - 426 c. - ISBN
078-985-08-1451-7 ; To xe [DnexrponHsiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=142280

Pecypchl nHpOpMAIHOHHO-TEICKOMMYHUKAIIMOHHON ceTn « THTepHEeT»:
Cucrema »5SIEKTPOHHOM TMOAJNEPKKH oOpa3oBareiabHOro rmporecca «Moil yHUBEpCHTET»
https://uni.ivanovo.ac.ru
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OcHoBHas mpoeccroHanbHast 00pa3zoBaTebHas IporpaMMa
06.03.01 buonorus
(buoxumus u puznonorus)

[Ipodeccuonanbubie 6a3bl JaHHBIX U HHOOPMAIIHOHHO-CIIPAaBOYHBIE CUCTEMBI:

ObC «YHuBepcurerckasi Onbnuorexa onnaitn» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnektpoHHas onbmmotexa UBI'Y _
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew

OnexktponHsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpamMmmuoe obecriedenne: omepanonHas cucrema Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(wm) LibreOffice, natepHer-6paysep Microsoft Edge u(wmm) Yandex
Browser.

9. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIHMHBI

YueOHbIC ayaAUTOPHUH:

- ISl TPOBEJEHUS 3aHATUN JICKIIMOHHOTO THUMA C KOMIUIEKTOM CIEIUAIN3UPOBAHHON Y4eOHOM
MeOenu W TEXHUYECKMMHU CpelCTBaMU OOy4YeHHs, CIyXallUMU [UIsl TpPeAOoCTaBiIeHHUsS Y4eOHOI
uHpopManuu O0JIBIION ayAUTOPHUH;

- JUIs TPOBENEHUS 3aHATHA CEMUHAPCKOrO THIMA, KOHCYJIbTALMHA, TEKYILIEro KOHTPOJIS W
MIPOMEXKYTOYHOM aTTeCTAIlUU C KOMIUIEKTOM CHEIHaTU3UPOBAHHON yueOHONW MeOenu U TeXHUYECKUMHU
cpencTBamMu OOy4CHHUS;

JlaGopartopusi, ocHalIeHHas J1a00paTOPHBIM 000pyIOBaHUEM, KOMIUIEKTOM CIIEIHATU3UPOBAHHOMN
y4eOHON MeOenN M TEXHUYECKUMH CPEJICTBAMH O0yUCHHS.

[Tomermenne Isi CaMOCTOSTENBLHOM PabOThI, OCHAIIEHHOE KOMIUIEKTOM CIEeIHATH3UPOBAHHOM
y4eOHON MeOenu, KOMITBIOTEPHONW TEXHUKOW C BO3MOKHOCTBIO TOJKIIOUECHHS K ceth «UHTepHeT» u
obecneuenueM gocryma B DMOC.

JleMoHCTpaloHHOE 00O0py/I0OBaHME W y4eOHO-HArJIsgHble MOCOOWs M 3aHSITUH JIEKIIMOHHOTO
TUNA, 00E€CTIEYNBAIONTNE TEMATUIECKIE HIUTFOCTPAIUH.

ABTOp padoueil mporpaMmMbl JMCHMILIMHBL: CT. nipenl. CuByxuH Anekceil Hukonaesuu
ITporpammMa paccMoTpeHa M yTBEp)KJICHA Ha 3aceJaHuu Kadeapsl OMoI0ruu

«1» centsa6ps 2023 r., mpoTokon Ne 1

[Iporpamma oGHOBNICHA

MIPOTOKOJ 3aceaHus kaeapor Ne 0T « » 20 1.
CornacoBaHo:
PyxoBoautens OI1 E. A. bopucosa

(mozrucs)

[Iporpamma oOHOBIIEHA

IPOTOKOJ 3acenanust kadenpbr Ne OT « » 20 T
CornacoBaHo:
PyxoBonurens Ol E. A. bopucosa

(moznuce)

[Iporpamma oGHOBNICHA

MIPOTOKOJ 3aceanus kadeapor Ne OT « » 20 1.
CornacoBaHo:

PyxoBoautens OI1 E. A. bopucosa

(mozrucs)
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