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1. Ies1n ocBOEHMS TUCHMIJIHHBI
[lenbto ocBOCHMS AMCUUILTUHBI « MUKpPOOMOJIOTHS M BUPYCOJIOTHUSD SIBISIETCS (OPMUPOBaHUE
B3[JIII0B HAa MHKPOOPTaHU3MBl KaK BBPHOMOHTBHI, MX 3HAYEHHE B MPHUPOJAE M MPAKTHUECKOE
MPUMEHEHHE, a TakKKe OCYLIECTBJIIEHHE MPAKTUYECKOW TMOATOTOBKH OOYyYaIolUXCs IOCPEICTBOM
BBITIOJIHEHUSI OTIPENIETICHHBIX BUJIOB paboT, CBA3aHHBIX C OyAyIiel nmpodecCHoHaNbHOM AeATEIbHOCTHIO
U HanpaBJeHHBIX Ha (JOPMUPOBAHME, 3aKpPEIUVICHUE, Pa3BUTHE MPAKTUYECKUX HABBIKOB M KOMIIETEHIIHI
1o npo¢uiIto 00pa3oBaTEILHON TPOTPAMMBbI
PabGouass nmnporpamma coctaBieHa Ha ocHOBaHuMM Denepa’sbHOrO0  TOCYIApPCTBEHHOIO
00pa3oBaTeNBHOIO CTaHJapTa BBICIIEro 00pa3oBaHus Mo HamnpasieHuto noarorosku 06.03.01 buonorus
(ypoBeHb OakaniaBpuara), yTBEp>KIEHHOTO MprUKa3oM MuHucCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepaunn Ne 944 ot 7 aBrycra 2014 1.

2. Mecto aucuunimabl B ctpykrype OIl

O0s3arenbHble JUCUUIUIMHEL 5 cemecTp. Moaynb «Hayku o 6M010rn4eckoM MHOTO00pa3umy.
Huctunmuaa « MUKpOOHOJIOTHSI ¢ OCHOBAMH BHPYCOJIOTHIY M3y4aeTcs CTyJeHTaMu 3 Kypca B 5
cemectpe. Ero usyuenuto npeamecTByroT Kypeol «botanukay «3oo0sorus», «Llutonorus u rucToaorus»
n «buoxuMus U MosieKyssgpHas OMOJIOTUS», 3HAHUE KOTOPBIX MOXKET CIIYy>KUThb Ul M3Y4YE€HUS MHOTHX
pa3znenoB « MUKpOOMOJIOTHH U BUPYCOJIOTHI». DTOT KypC JOIMUYECKH MPOJOIDKAET YUYCHHE O KIETKE KaK
OCHOBHOH €IMHMIIBI )KHBOT'O, IPEJIOMJISIS paHee MOJyUSHHbIE 3HaHUS B MUKPOOHOJIOIMUECKOM acIeKTe.
Ji1st OCBOGHHUSI JAHHOW JMCUUIUINHBI 00YYarOIUNACS TOJIKEH:
3HaTh: 00IIME NPEICTABICHHU 00 OTIMUYUAX IPOKAPUOT OT FYKAPHOT,
OCHOBHBIE 3aKOHOMEPHOCTH 0OMEHa BEIIECTB,
BJIMSIHUE 3KOJIOTMYECKUX (PaKTOPOB Ha OpraHU3MbI
YMeTb: pa3nudath 0COOEHHOCTH HEKJIETOUHBIX (POPM KHU3HH
paboTaTh CO CBETOBBIM MUKPOCKOIIOM,
M3rOTaBIMBAaTh BPEMEHHbBIE MUKPOIIPETIAPATHI.
HIMeTh npakTHUUeCKHil OIBIT: pabOThI ¢ Ja00OpPaTOPHBIM 000PYIOBAaHUEM

3. [InaHupyemble pe3yJbTaThl 00yUeHHs M0 TUCHUILINHE
3.1. Komnerenuuu, GopMUPOBAHUIO KOTOPBIX CIIOCOOCTBYET QMCIUIIINHA
[Ipu ocBOCHMU AUCUUILIMHBI POPMUPYIOTCS CIEAYIONINE KOMIIETEHIIUU B cOOTBETCTBUU ¢ PT'OC
BO no ganHOMy HarpaBJIEHUIO MOJTOTOBKH:
Oo6menpodeccuonansubie (OI1K):
OIIK-1: CnocobeH NpUMEHATh 3HAHME OHMOJOTHYECKOTO pPa3HOOOpa3us W WCIOJIB30BATh METOIbI
HaOMoIeHUsl, WACHTU(UKAIIMY, KIACCU(PUKALMU, BOCIPOHM3BOJACTBA W KyJIHTHBHPOBAHUS
KUBBIX O0BEKTOB JUIsl pelIeHUs MpodeccroHaNbHBIX 3aa4
OIIK-8: CrnocobeH wuCHoib30BaTh METOIbI cOopa, 0OpaOOTKM, CHUCTEMATH3alMM M TPEACTaBICHUS
MOJICBOM W J1abopaTtopHO HWH(MOpPMAIMK, TPUMEHITh HABBIKM PabOTHl C COBPEMEHHBIM
00opyI0BaHNEM, AaHATTU3UPOBATH MTOTYYCHHBIC PE3YIbTATHI

3.2. [lepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHs] AUCUMIIJIMHE, COOTHECEHHBIX C
(popMupyemMbIMH KOMIIETEHUNSAMUA

B pe3viabTaTe 0CBOCHUS TUCHUIINHBI 00VUYAIOIINICH JOJKEH:

J 3HATE:
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o01Ire npeacTaBIeHus 00 OTIIMYUTENBHBIX 0cOOeHHOCTAX mpokapuoT (OITK-1),

MOPQOJIOTHIO PA3TMYHBIX TPYIIIT MEKPOOPTAaHU3MOB U UX aHaroMuueckune ocooernroctu (OI1K-1),
BO3/EHCTBUE a0MOTHYECKUX (DaKTOPOB Cpellbl Ha pOCT U pa3BuTHE MUKpooprannzMos (OI1K-1),
POJIb POKAPHUOT B MOJJEP)KaHUK ToMeocTas3a B skoorndeckux cucrtemax (OIIK-1),
IIpUKIaHOE 3HaueHue MukpoopranusmMos (OIIK-1),

HEKOTOpbIe 0coOOeHHOCTH TeHeTHKHU mpokapuot (OI1K-1),

HEKOTOpbIe 0COOEHHOCTH 0OMEHa BEILECTB Yy pa3HbIX rpynn Mukpoopranu3mon (OITK-1),
0COOEHHOCTH CTpOEHUs U pazMHOkeHus1 BupycoB (OIIK-1),

0COOEHHOCTH KyJIbTUBUPOBaHUs MUKpoopranusmoB (OI1K-1),

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

OCHOBOIIOJIAraloIne JOKYMEHTHI, perilaMeHTupyomme padoty ¢ mukpoopranusmamu (OIIK-8),
OCHOBHBIE€ CHCTEMAaTHUYECKHE TPYMIIBI TPOKAPHOT, BaxkHbIE s yenoBeka (OITK-1),
0c00eHHOCTH HeKJIeTOUHBIX Gopm xu3HH (OIIK-1).

Ymers:

OTIpPEeNeNIATh HAa MHUKpOIpenaparax M cxemMax MOpP(OJIOTHI0O W aHATOMHYECKHE OCOOEHHOCTH
mukpooprannzmos (OI1K-1),

JeTaTh MPaBHIbHBIE 3apUCOBKH 00BeKTOB MuKpoouonoruu (OI1K-8),

OOBSICHATh TOJOXKEHUS TEXHUKU O€30IacHOCTH NpU paboTe ¢ OaKTEpPHOIIOTMYECKUMHU OOBEKTaMHU
(OIIK-8),

OOBSICHATh B3aMMOOTHOIIEHUS TPOKAPUOT C HKOJOTHUECKUMHU (PaKTOpaMH Kak >KUBOM, Tak M
HexuBol mpupoasl (OIIK-1),

MHTEPIPETHPOBATh pe3ynbTaThl 3kcriepuMenToB (OIIK-8).

HNMmeTb HABBIKK:

pabotsI co cBeToBBIM MUKpockonoM (OITK-8),

paboThl ¢ MUKpobHoornyeckum oodopyaoBanuem (OIIK-8),

W3TOTOBJICHHSI MUKPOTIPETIapaToB U OKpacKkoi MuUKpoOuonorndeckux 06wektoB (OIIK-1),
BBIJICJICHUS YUCTHIX KYJIBTYP MUKPOOPTaHU3MOB U padoToit ¢ Humu (OIIK-1),

00paboTky nomy4eHHbIX pe3ynpTatoB (OI1K-8),

4. Coaep:xanue TUCHUIINHBI
O0beM AUCHUTUIMHBI COCTABISET 4 3aueTHbie eAMHUIBI (144 akageMUyecKux Jyaca),
B T.4.: mpakTrueckas noaroroka (I1I1) — 20 akagemuueckux yacoB B 04HOU (opme.

4.1. Conep:xanve IUCHUIUIMHBI 10 pasgenam (TeMaM), COOTHECEHHOe C BHJIAMHM W

TPYAOEMKOCTbI0 Y4eOHbIX 3aHATHH

Ne Bunawr 3anaTuii, ux DopMBI TEKYILIETO
/1 Paznenst (Temsbr) =) 00BEM (B ak.uacax, 1Mo KOHTPOJISl YCIIEBAEMOCTH (1o
JUCHUATUINHBI 3 0uHOIt popme 00yUCHN) 04YHOH GopMe 00yUeHMs)
5 3aHsaTHA 3ansTHs
© JEKIIMOH- CeMHHap- DopMBI IPOMEKYTOUHON
HOT'O THUIIa CKOro tuvia aTTeCTalun
1. | Opraam3amnus paboThI 5 2 4 mabop. | YCTHBIH ompoc
Oaxyraboparopuu. TexHuka 3aHATUE
0e30MacHOCTH.
2. | Mopdomorust MUKpOOPTraHU3MOB 5 2 4 mabop. | Ycrabli onpoc. OTUET.
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3aHsTHE
111)

3. | AHaromusI MUKpOOPTraHM3MOB 5 2 2 nabop. | YcrHeii onpoc. OTUér.

3aHsTHE

4. DKOJIOTUS IPOKAPUOT 5 4 4 mabop. | YcrHbI onpoc. OTtuér.

3ansaTre | Kommoksuym.
(I1I1)
5. | I'eHeTnka MUKpOOpPTraHU3MOB 5 4 4 nmabop. | Ycrubii onpoc. OTUET.
3aHITHE
(I111)

6. | IlpuHIums: u METOIBI 5 8 4 mabop. | YcrHBIH orpoc. Oruér.
KyJIbTHBUPOBAHHS sanstre | KomnokBuym
MHKpPOOPraHu3MoB. PocT u pa3BuTue (I1IT)

MHKPOOHOM KYJIBTYPhI
7. | CucremaTruka MUKpOOPTaHU3MOB 5 4 4 nmabop. | YcrHbii onpoc. OTUET.
3aHsTHE
(I111)

8. | CTpykTypa u pa3MHOKEHHE BUPYCOB. 5 4 4 mabop. | YcrHbli onpoc. OTUET.
PaznooOpasue BupycoB 3aHATUE

9. | 3aKITIOYNTEIBLHEIN. ITonsencume 5 6 4 mabop. | YcTHBIN oTIpoc. OTtuér.
WTOTOB W aHaJN3 MPOMEXKYTOYHBIX 3aasaTre | KommoxBuywm
pe3yABTATOB OCBOCHUS TUCIUTUIMHBL

Uroro 3a cemectp: 36 32 DK3aMeH

Htoro no JucUUILUIMHE: 36 32

4.2. Pa3BepHyTO€ ONMCAHUE COMEPKAHUS YUeOHOT0 MaTepHasa Mo pa3aeiam

Tema I «Mcmopus pazsumus MUKpoouoaozuu)

OMOMpUYECKUi 3Tall B Pa3BUTUM MHKpoOuosoruu. ['umnoresa o >xuBoil npupoje Bo3OynuTeneit
3apa3HbIX 3a00JICBaHUI.

Mopdonoruueckuit stam. “Taitael mpuponsr” A. JleBenryka (1695). Omnucanue OCHOBHBIX
Moponoruueckux gpopm 3a 150 net. UnpekuronHas MUKpOOHOJIOTHS U €€ pa3BUTHE.

OmnbiTel CamMoOiIOBHYA MO JJOKa3aTenbcTBY Npuponasl yyMsl (1771). MccnenoBanus [IxenHepa
(1798) mo mpuBHBKE COACPKUMOTO ITyCTYJI KOPOBBEH OCTIHI.

Pacier Mukpo6uosioruu Bo BTOpoit nosoBuHe 19 Beka. PazButie nHGEKIMOHHONW MHKOJIOTHH.
OTtkpbiTHE BO30OyauTenst cuOupckoit si3Bbl. Baxkneitmue otkpeitus lactepa. [lactepusanus kak ocHOBa
IPOMBIIIICHHON MukpoOuosnoruu. IIpuBuBku ot OemieHcTBa U Apyrux Oonesneil. bopnba ¢ Teopueit
“camMOITPOU3BOJILHOTO  3apOXKIACHUSI KM3HUM MUKpoOOB”. dopmupoBanue antucentuku (Jlucrep).
OtkpeiTue P. Koxom Bo3Oyautens TyOepkynesa, xonepbl. IlpumeHenue oxpacku Oakrepuit
AQHWIMHOBBIMU KPAacHUTESIMU. Y COBEpIIEHCTBOBAHUE 3TUX MeTOA0B yueHukamu Koxa. O6ocHoBaHue
YY4€HUS O KJIETOYHOM MMMYHUTETE, KaK €CTECTBEHHOM MEXaHM3ME€ 3allUThl OT IATOICHHBIX
MUKpoopranu3moB (Meunukos, 1882).

WBanosckuii (1892) — ocHoBaTens BUpycosioruu (Bupyc TabadHoil Mo3auku). Mcrnons3oBaHue
MHUKpPOOPraHu3MOB Kak reHerndyeckux o0bekToB. Cunre3 BupycHoil JITHK (Kopubepr, 1967) Onbitb
I'puddura no tpancpopmanunu JJHK nHeBMOKOKKA.

Ob6ocHoBanne Ha mpumepe aykcorpodor rumore3 lrem — 1 Oenox (bumn-Tatym) OmnbiThl
3annepa u JlenepOepra o reHeTHUYECKOM TPAHCAYKIIUH.

PacimdpoBka MexaHHM3MOB KOHBIOTALIMU U POJIb SIIMCOM U IJIa3MHJI, KAK BEKTOPOB.
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PazButue reaHoit HWHKCHCPUU U CO3AaHNEC TPAHCTCHHBIX MUKPOOPTAHU3MOB.

Tema Il «Mukpoouonozua KaKk HayKa 0 HEGUOUMBIX HEBOOPYHCEHHOMY 271A3)
MUKpoopzanuzmax. Anamomus u mopgponozusy

1. Ortnuune NmpOKAPUOTUYECKUX KIETOK OT 3yKapHoTHdeckuX. OCOOEHHOCTH Te€HEeTHYECKOTO
MaTepHaia, Cioco00B pa3MHOXKEHHS, OPraHOU OB, META00IN3MA.

2. Mopdomornueckue GopMbl U pa3Mepbl MHUKPOOpraHu3MoB. Kokkm (MHUKPOKOKKH,
JUIIIOKOKKH, CTPENTOKOKKH, CTa(UIOKOKKH, TETPAKOKKH, CAPIIMHBI). ACIIOpPOTeHHbIE TATOYKU (IUIUIO-,
cTpenTo-, u npyrue Oakrepuu). CroporeHHbIe Majodku (Oauuuiel U KiocTpuauu). M3uteie Gopmbl
(crimpuIuIBI, CHUPOXKTHI, BUOpHOHBI). BerBsauuecs ¢popmsl. [Ineiiomopdusm npokapuor. (IIpumepsr)

3. Amnaromuss MuKpoopraHusmoB. Kierounas cTeHKa, LMTOIUIa3MaTUYecKass MemOpaHa,
MPOTOIUIACT. XUMHUYECKHI COCTaB MpoKapuoT. OpraHOreHbl, MaKpOo- M MHKPO3JIEMEHTHI, (haKTOphI
pocta. AykcoTpodHbie B MPOTOTPOPHBIE OPraHU3Mbl. XUMHUYECKU cocTaB. OCOOCHHOCTH CTPOCHUS U
¢byHkuun KinerouyHod creHku. CTpykTypa mnentuioriukana. LluTorumasmarudeckas memOpana, e€
CTPYKTypa, poib OenkoB u ymmuaoB. Otauuus ['pam+ u ['pam- mukpoopranmsMoB. bakrepuanbHbie
aHTUTEeHbl (KTYTUKOBBIE, comaTthdyeckue U Jp.). OCOOEHHOCTH CTPOCHHMS HKITYTHKOB, UEXJIOB,
MUKPOTIUJIEH.

4. IIporomutact u ero coctaBHble yacTH. OCHOBHBIE OIPaHOU/IBI KJIETKH. ME30COMBI, XJI0POCOMBI,
(bUKOOUITUCOMBI, XPOMATO(OPBI, a3POCOMBI, THJIAKOUABI, MHUKPOTPyOOuku. WX BHIBI, CTpOCHHE H
¢byukuuu. Bxmoyenus. llutorutasma. Ponb  HeopraHmdeckMx UM OpPraHMYECKHUX COCAMHEHUH B
noanepkanuu romeocraza. Ocmoruyeckoe napiaeHue. COCTOSHUE 30151 U Tellsl.

5. Tloxosimuecss ¢GopMbI MHUKPOOPTAHM3MOB. OK30- M OJHIOCIOPHI, ILHCTHI, TOPMOTOHHH,
0acoIUTHI U JIp.

Tema III «Ikonocun muxkpoopzanusmos. Ilpoxapuomst kax 3epuduonmel. Bruanue
aduomuueckux u GuomuyecKkux hakmopoe

1. Bimsiane abuotnveckux (akropoB. OOmuMe 3aKOHOMEPHOCTH MX BIHSHHA. 3aKoHbI JInOnxa u
endopna.

1.1. Bmnusaue conHeyHoro cmnekTpa. KopoTkwii ymnbpTpaduoner Kak OaKTepHIUIAHBIA U
MyTareHHslii Qaxrop. Ponb nnuHHOrO ynsTpaduonera B mpouecce (GoTocuHTe3a. BiausHMe BHIUMOIO
CBETa Ha CYTOYHYIO U CE30HHYIO aKTHUBHOCTH IIPOKApUOT U Ha poTocuHTe3. MHPpakpacHOe U3IyUeHHE.
BospeiictBue temneparypbl Ha MUKpoObI. Ilcuxpoduiisl obnuratHele U (QaKyabTaTUBHbIE U MPUYMHBI
XOJIOJIOYCTOWYUBOCTH. Me3oTepMoHiIbl, WX SKOJOrHYeckwe HUlM. Tepmodmiasl (oOJHTaTHEIE,
(baxkynpTaTUBHBIE, TEPMOTOJIEPAHTHBIE, SKCTpeMalbHble). [TpuunHbl TepMoycToiunBocTH. Bausuue pH
cpenpl.  HeirpoduinbHble  MHKpOOpPraHW3MBI.  XapaKTEpPUCTHKAa  ONTUMyMa W IIOpPOTOB.
KucnoroycroifuuBele u menoyHoycroiunBble. Auugoduisl U ankaiaopuisl. ONTUMyM U HOPOTH
pa3BuTHs. Biausane razoB. A’poObl (akynbpraTHBHBIE M oOnuraTHbie. DaKyIbTaTUBHBIE W OOJUTATHBIC
aHa’poObl. MUKpOoa’po(uiIbl ¥ TUIEPKATHUYECKHE.

1.2.Brusiarie OMoTH4eckux (akTOpOB HA MUKPOOPTaHU3MBL. MHUKPOOHMOIICHO3BI M WX CBS3b C
IPYTMMH ILI€HO3aMH. THIBl B3aMMOOTHOIIEHUN MEXIY MHKPOOpPraHM3MaMH U MaKpOOpPraHM3MaMH U
Mexay coboit. Canpodurust. [Iumesbie nenu U posib B HUX MPOKApUOT. 3HaYCHHE MUKPOOPTraHU3MOB B
OMOTHYECKOM KPYrOBOpPOTE 3JIEMEHTOB U BEIIECTB B Ouocgepe.

1.3. MukpoorpaHu3Mbl KaK apa3uThl.

WNudexnuonnslii mponecc. Bopora wuH(pexknuum u cnocoObl 3apaxeHus. BiusHue 103bI
B030yuTens. IlaToreHHOCTh U BUPYJIEHTHOCTh. PakTophl BUpYJeHTHOCTH. TokcuHemus. Centuuemus,
cercuc, cenTukonuemus, MuHuManbHas jetanbHas po3a (DLM) Bo3Oyautens. CmemanHas, cynep-,
penH(peknus. XpoHUYECKoe TeueHHEe WHQPEKIMOHHOTO Tpolecca. bakTeprOHOCUTEIhCTBO. Y CIIOBHO-
MIaTOT€HHBIE MUKPOOPTraHU3MBI.
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1.4. AHTHOMO3 W aHTUOMOTHUKH. AHTHOMOTHKY KaK aJJIOMOHBI, YYaCTBYIOIINE B MEKBUIOBBIX
OTHOILICHHUSX.

Knaccudukanum aHTHOMOTUKOB: 1) MO XMMHUYECKOW HPUPOAE, NMPOUCXOXKICHHIO (KHBOTHBIE,
pacTuTenbHble,  OaKkTepualbHble,  IJIECHEBbIE M  AaKTMHOMUIETHBIC,  CHHTETHYECKHE U
MOJTyCHHTETUYECKUE); 2) TO O0OBEKTy BO3ACHCTBHs (aHTUOAKTEpUATbHBIE, MPOTHBOBHPYCHBIE,
MIPOTHBOOITYXOJIEBbIE, aHTUTPUOKOBBIC); 3) IO MEXaHU3MY NEUCTBHS (HapyIIAOIIHEe OMOCHHTE3 M €ro
9Tanel, OJOKUpYIOUMEe (EepMEHTHBIE CHCTEMBl U JbIXaTelbHble 1enu); 4) mo 3QQeKxTy BO3AeHCTBUSA
(GakTepunaHble, OaKTEpPUOCTATHYECHKE); S5) TO XHUMHYECKOW mpupoae (aMHHOTIIHMKO3HU/IBI,
MaKpOIMKIMYECKUE JIAKTOHBI, IENTH/IbI, IETITOHIBI).

[IpoGnembl B TpUMEHEHUHM AaHTHOMOTUKOB (YCTOMYMBOCTH K HHUM MHKpPOOPTaHHU3MOB,
TcOaKTepuo3hl).

Tema 1V «Mukpognopa 06vekmoes okpycarouieii cpeovl»

AYTOXTOHHasT M aUIOXTOHHas MHKpoduiopa. CaHMTapHO-NIOKa3aTeNbHbIE MHKPOOPTaHU3MBI
(BI'KII, ¢exanpHbplii 3HTEPOKOKK, CTA(UIOKOKKH, CTPENTOKOKKH, KIOCTPUANU, TEepPMOQUIbHBIC
Oakrepun). Mukpodaopa Tenma 4dYenoBeKa, KaK NPOAYKT JJIUTEIHHOM KODBOJIOIHUA MHKPO- H
MaKpOOPTaHU3MOB.

Mukpodiopa koxu yenoBeka. Poib ayTOXTOHHOM MUKPOQIIOPHI KaK aHTarOHUCTA MaTOTeHHOU U
YCIIOBHO-TIATOT€HHOW. VICTOYHHMKM NMUTaHUS ayTOXTOHHOW (DJIOpHI. DUHIEpMaNbHbIM U canpoQpUTHBIN
CTa(hpUIOKOKKHM, MUKPOKOKKH, CallpOQUTHBIE CTPENTOKOKKU TU(PTEPOUIbl, IUIECHEBBIE U IPOXIKEBBIC
rpu6sbl. [laTorenHsie U yCI0BHO-IATOT€HHBIE (BO30YAUTEIN Ta30BOM TaHTPEHBI, CTOIOHIKA, CHOUPCKON
A3BBI, SHTEPONATAr€HHbIE KUIIEYHbIE ATOYKH, 30JIOTUCTO-XKEIThIN CTaQUIOKOKK, CIIOPHI).

Mukpodiopa CIU3UCTBIX 0007I0YeK. AYTOXTOHHAS: alMIO(PHUIbHBIC MaTOYKH, IUIIOKOKKH,
canpouTHbIE BUABI CTa(hUIOKOKKOB, MUKPOKOKKH, aMeObl U Jp. [laToreHHas n yciIOBHO-IIATOr€HHAS:
30JIOTHCTO-XKENTHIN CTa(UIOKOKK, THEBMOKOKKH, KOPUHOOAKTEPUU H JP.

Mukpodaopa IKeIyJOYHO-KHUIIIEYHOTO TpPAKTa: JKENyAKa, TOHKOW ¥ TOJCTOW KHIIKH.
DOHTEpOKOKKH, TpHUOBI, KIOCTPUIUM, KHUIICYHBIH CTa(QUIOKOKK, DHTEPOKOKKH. AHa’poOHBIE
oudunodakTepun, Jakrodarmuibl. J[ucéakreprnosbl. OCOOEHHOCTH THOTOOMOTHYECKUX OPTaHU3MOB.

Mukpoduiopa apIxaTelabHBIX IMyTeH (HOCOTJIIOTKA, 3€B, Jierkue). HemaroreHHble CTaQUIOKOKKH,
CTPENTOKOKKH, THEBMOKOKKH, AU(PTEPOUABI U Ap.

Muxpodiiopa MouenosnoBbix myTeil. OCOOeHHOCTH MUKPO(IOPHI MOYEHUCITYCKATEIBHOTO KaHaa
MYXYHH (MUKOTIJIa3Mbl U MUKOOAKTEPHH) U KEHITUH (cTepuiabHOCTSh), UTITIII.

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

3 ¢da3pr OakTepuanabHOrO a’po3oiis (KamesbHas, KaleabHO-sepHas, NbuieBas). McTOUHMKH
MUKpOGIOpbl, HeOmaronpusTHeie (akTopel. V3MeHeHHe KOHIEHTpAllMd MHUKPOOPTaHU3MOB B
3aBUCUMOCTH OT OCOOCHHOCTEH IKOCHUCTEM, BBICOTOM HaJ MOBEPXHOCTHIO 3€MJIM, CYTOYHBIX PUTMOB,
BPEMEH roja, mpeoliagaHHe B BO3AyXe MHKPOKOKKOB, CHOPOBBIX (OpM OaKkTepwii M IUIECEHH.
IToka3zatenu yncToTsl Bo3nyxa. IlpeoOnananue cpenn canpouToB MUKPOKOKKOB, IUIECEHEH, CIIOp U UX
BEreTaTUBHBIX (OpM. o U f — reMonuTHdeckue cTpentokokku (no 1500 Bumos). Ilepenava Bo3aymiHO-
KalleIbHbIM MyTeM — 4epe3 BO3AyX B0O30yJuTeNeid BUPYCHBIX M OaKkTepHaibHbIX 3a00jeBaHUNA (IpuMIl,
TyOepKyJie3 u Jip.)

Mukpog.10pa no4Bbl.

Knaccudpukanus mnouBeHHbIX Oaktepuit 1o OMeNsHCKOMY (3UMOTEHHBIE, ayTOXTOHHBIE,
OJUroTpoHbIe, XeMOIUTOTPO(PHBIE). VX posb B MpollecCaKX MUHEPAIU3ALUU OPraHUYECKUX BEILECTB.
[IceBnomMoHaabl,  cHOpoBble,  OauMUIbl, AKTMHOMHULIETBI,  HUTpUUKATOpbl,  (y300aKkTepuu,
noykyromuecsi, credenpbkoBble. CaHHUTapHbBIE TIOKA3aTeNM YUCTOTHl IOYBBI  (CAapOOHMOHTHOCTD,
konuuecTBO Tepmoduiion u crop, BI'KII, ¢pexanbHbIi S HTEPOKOKK, CTA(PUIOKOKKH).

Muxkpod.iopa Boabl
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AyToxoTHass MUKpoQIiopa (MUKPOKOKKH, MCEBAOMOHAMIbI, (HOTOOAKTEpUH, MPOCTEHIIINE U Ip.).
ATIOXTOHHAS, €€ UCTOYHUKH (OBITOBBIE CTOKH, BO3MIyX, )KHBOTHBIC, pacTeHus,). CTeneHn canpoOHOCTH
— MO CANIpOOHas - 10 TPUILIIMOHOB, 0-Me€30CanpoOHasi - COTHU ThICAY, MHJUIMOHBI, [3-Me30canpoOHbIe -
JECATKA COTHH ThICAY, OJUTOCANPOOHAs - COTHU ThICSY B 1 MJI. colepKaHME OpPraHUKH, KUCIOPOAA,
a’po6oB u aHa’poOoB. Komb-tutp, komp-uHmekc, bI'KII.

Crpartudukanus BoI10eMOB

OcobenHoctr MUKPOGIOPHI. DMIUIUMIIMOH — a3pOo0bl, TOPMOKJIMH, THIOJUMHEOH — aHa3POOBbI.
MexaHu3mMbl caMOOYMIIeHHsT BoabL. JlelicTBHe OHOGUIBTPaTOpOB, MHUKPOOOB U  pacTeHHil,
AQHTaroHUCTOB. VCKycCTBEHHass OYMCTKAa BOABI. MeXaHMYEeCKH (PEYHOM IMEeCOK, APEBECHBIM YyTOJb),
XUMHYECKH (XJIOpUpOBaHWE, OIaropofHbple METaUlbl, O30HUPOBAaHWE U [Ip.), KOMIUICKCHBIE C
npeoOIagaHueM OMOJIOTUYECKOTO areHTa (OTCTauBaHUE, adPOTCHKH, METATEHKH).

Tema V «I'enemuka MUuKpoopzanuzmoe»

I'ennasi MHIKeHepUs B IPUPOIE

(MexaHU3MBbI PEKOMOMHAIIMN HACJTEACTBEHHOI0 MaTepuaJjaa)

Tpancdopmanus — mepeHOC TEeHEeTHYECKOro Marepuana 0e3 HEeMmOCPEICTBEHHOTO KOHTAKTa
noHopa u perunuenta. Oneitel ['puddura, Mak Jlnoitna u ap. O6bekT TpaHchopManyu (ITHEBMOKOKKH,
OanuIUTBl, HEWCCEPHH U Ap.), CTAAUH TpaHcHopMaIuH.

1.®opMupoBaHrEe COCTOSHUS KOMIIETEHTHOCTH JIoHOpa ((ha3a morapudmuueckoro pocra). Pomib
(hepMEeHTHBIX KyJbTYp J0oHOpa B (hopmupoBaHuu 3Toro cocrosHus. Jlo3a tpanchekranrta (0,1 Mkr Ha 1
MJI CYCIIEH3UU KJIETOK).

2.Ancopbmmst 2-x uenouyeunod JJHK moHOpa Ha MOBEpXHOCTH PELMITMEHTA, PECTPUKIUS Ha
nunkue pparments (5%10°)

3.IIpoHUKHOBEHKE B LIUTOILIA3MY PEIUIIMEHTA U JAerpaaanus HesHaunmon Hutu JTHK.

4.UnTerpanus B HyKJICOTH]I peluIueHTa (pparMeHT npuMepHo u3 15 reHoB) TPaHCIIO30H.

5.¥YaBoeHue ¢pparmeHTa u dKkcnpeccus reHa (1-2 nmpusHaka)

Tpancayknus. PekomMOMHaIMs TEHOB ¢ TTOMOIIBIO BEKTOPOB (0akTepruodaru, BUPYChl, XUMEPHI).
®aru kak BEeKTOpHI (p22,2-1 KUIIEUHON MaJIO0UYKH).

Cnemmnduueckas  Ttpancaykmus (bar A E.coli). Cnemuduueckue  TpaHCKPHIITA3BI.
Hecneunguueckas oOmas TpaHcayKius. AGOPTUBHAS TPAHCTYKIIHAL.

JIuzorennsie U ymepeHHsie garu, ux poib. CocTtosHue npodara U ero aKTUBAILUS C 3aXBaTOM
rera jgoHopa. [lpukpemnenue dara. Beenenue 2-nemodeunoit JIHK ¢ara. [derpamanus He3HaunmMoi
Hutd. Ee 3aKkonblOBbIBaHHWE U BCTpaWBaHHUE “KOJNBIO B KOJBIO~ B OaKkTEpUAIbHYI) XPOMOCOMY.
VY aBoeHHEe 3HaYMMOM Lienu. DKCIIpeccHs I'eHa.

Kownrptoramus. Bakrepuansubie miasmuast (20-100). Knaccudpukarus: F', R u Col dakropsl. F+ -
¢dakTop IUIA3MHUAA HECymlas TEHbl, OTBETCTBEHHBbIC 3a (HOPMUPOBAHHE TIIOJIOBBIX BOPCHHOK U
KOHBIOranuio. [Ipyrue reusl (peruiMkoHsl, Hayana u 3aBepiuenus perukanuu J{HK, BcraBounslie u ip.).

CoenuHeHnE “TIOJIOBBIX MAPTHEPOB™, MPEBpaIlleHUe TIa3MUIbl B IMHEHHYIO GOopMy, Ierpagarus
uesnaunmoii e JIHK, 3akonbrnoBsiBanue u sxcrnpeccus rena (F'— F— F).

Pons muta3zmup xak Bekropa, Hf2 dakrop (s3nmcoma) — B cTpykType 6akTepHaaIbHONH XPOMOCOMBI.
[lepeHoc reHoB 3HaYMMOMN LENH B KJIETKY PELUIIUEHTA.

R-¢akrop. HeceT reHsl ycTOWYMBOCTH K aHTUOMOTHKAM, CyJIb(paHWIaMuaaM u ap. Bo3sMoxxHOCTD
KoHbtoranuu (tra). HeBo3moxkHocTh (hopmupoBanusi snucombl. MexsuaoBoit mnepeHoc. Col-akrop.
Komununer u 6akrepurnbl. Poib F'-hakTopa.

Posb reHOB GakTepUambHOTO HYKJIEOUJa B KOHTPOJIE TIa3MHU/I.

Tema VI «Cucmemamuka MuKpoop2aHu3mose»
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Cuctema mnonuapcrBa mnpokapuoT. Knaccudukanums. Takconsl (Bug — pox — Tpuba —
CEMENCTBO — KJIacc — MOPSAA0K — GUiIyMm — aoMeH). Kputepun kinaccudpukaimm.

Mopdonoruueckue kputepuu: (Gopma, CHOCOOHOCTH K O00pa3oOBaHUIO CIOp, Karcyll,
MOABMKHOCTh. THHKTOpHATIbHBIE CBOWCTBa (OKpacka mo ['pamy u T.m.). KomopuanabHbie CBOMCTBa
(pa3Mepsl, LIBET, MPO3PAYHOCTb M T.H.). DKOJOTMUECKHE KPUTEPHM: OTHOIIEHHE K Temmeparype, pH
Cpenbl, ra3am, aHTHOMOTHKAM | param, MeCTO B SKOCHCTEMaX.

Ceponornueckue kpurepud. Crneunduyeckue CBHIBOPOTKH K PA3JIMYHBIM THIAM AHTHUTCHOB.
OtHomenne K 6akTeprodaram.

Ou3noNOro-OMOXMMHUYECKHe  KpUTepuHu. Tumbl  muTaHus.  ['emeTuyeckue  KPUTEPHH.
CootHomenne A+T:I'+1I. CocrtaB nHykneorumoB  pubdbocomuoit PHK. dortoopranorereporpodsi,
($OoTOMUTOABTOTPO(BI, XEMOJIUTOABTOTPO(DBI, XeMOOpraHoreTepoTpodsl. DepMEHTHI, pacIIEIUISIONINe
aAMUHOKHCIIOTBI, O€JIKH, TUIUAbI, HYKJIEHHOBbIE KUCIOTHI.

Hywmepudeckas Takconomusi. anekc acconmanuu Sjk=m/n;

Hecuctemarnueckue nonarus. Yucras u cMemanHast KyabTypa. KiloHbl, TaMMBl.

Kpartkuii cuctreMaTuyeckuii 0630p
HAKN0O0Jee BAKHLIX IPYII MUKPooprauuiMos (1o Bepaxu)

I. I'pammoJioxuTeIbHBIE KOKKH.

I.1 O6nuratHo-a3poOHbIC U (HAKyIBTATUBHO-adPOOHBIC KOKKH

[.1.1 CemetictBO Micrococcaceae.

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

Pon Staphylococcus. TunoBoit Bua Staphylococcus aureus.

[.1.2 CemetlictBO Streptococcaceae.

Pon_ Streptococcus. Canpodutsl U yCIOBHONATOTEHHBIE, TeMonuTudeckue (Str. haemolyticus).
OobwuTtarenu poTOBOM MOJIOCTH, BEPXHUX JbIXaTeIbHBIX MyTei. TunoBoit Bug Str. pyogenes.

Pon Enterococcus. CanpoduTthsl, ycioBHONMaToreHHble. OOUTATENM MHUIICBAPUTEIBHOTO TPaKTa,
MOYBHI, MPOIYKTOB MUTaHUs, BOAbl. CaHUTapHOIIOKa3aTeIbHbIe MHUKPOOPTaHU3Mbl. THUIIOBOH Bl Ent.
faecalis. Pon Gemella). Pon Leuconostoc.

I.1.3 O6nuraTHO aHa’pOOHBIE KOKKH U TTAIOYKH (Tp 4), HE 00pa3yroT CIop.
Pon Peptococcus. TTapsl, TeTpansl, ienouku. Criop He 00pasyror, HenmoasuxkHBL. O-/F+. YriieBos
He pasnararoT. Kojgonuu uepHoro 1Bera. [lapa3utsl CIU3UCTHIX.

II. I'pamoTpuaTe/IbHBbIE KOKKH U MAJI0YKH
I1.1 'pamoTpunaTesbHbIe A3PO0OHbIE KOKKHU U MAJTOYKH.

I1.1.1 Pon Neisseria. ITapazutsl cnu3ucThix. TumnoBoii Bun Neisseeria gonorrhoeae.

I1.1.2 Pox Moraxella. T1apa3nuTsl ciu3ucThIX y noikunorepmubix UL

I1.1.3 Pon Brucella. BuyTpukieTouHsie nmapa3utsl (Opyuemies).

I1.1.4 Pon Pseudomonas.. ObutaTenu mOYBHI, BOJABI, pacTeHUM, deloBeka. TumoBoi Bua Ps.
aeruginosa.
I1.1.5 Pon Xanthomonas.

I1.2 I'pynna 5. @aky1bTaTUBHO aHA3POoOHBIe ' paMooTpuLINTE/IbHBbIE TAJTOYKH
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I1.2.1 Cem. Enterobacteriaceae (BI'KII). Tunosoit poxa Escherihia, 50% naToreHHBI U YCJIOBHO
MATOTEHHBI, OOUTATENN MHUIIEBAPUTEILHOTO TPAKTA MIICKOITUTAIONINX, TITHUII, HACEKOMBIX.

Pon Escherihia, tunosoir Buj E. coli. YTunmmsupyior raoko3y U Jjakrozy. OOutartenu
MHIIEBAPUTEIHFHOTO TPAKTA YEIOBEKA U JKMBOTHBIX, CAHUTAPOIIOKA3aTEIIbHBII OpraHu3M.

Pon Enterobakter, ycCIOBHO TaTOT€HHBI.

Pon Klebsiella. TunioBo#t Bun K. pneumoniae.
Pon Serratia (uynecHas nanouka), BapuaHT poaa Enterobakter.

Pon Proteus. O6utarenM MOYENONOBBIX MyTel yenoBeka. Tunosoit Bun P. vulgaris.

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

Pon Versinia — mogBMW»KHOCTH &, KaTaOOJM3M TIIIOKO3bI (KUCTIOTa, Ta3 ). TunmoBoit Bum V. pestis —
BO30YAUTENb YyMBI.

I1.2.2 Cewm. Vibrionaceae. V. cholera — Bo30yauTENH XOJIEPHL.

II.3 I'pymma 12. I'pam -, xemonutorpoHble a’poOHbIE OakTepuu, NaJOYKH, KOKKH,
HETOABHKHBIE, 00Pa3yIOT YeXJIbl, OKUCIIeHHe cyocTpaToB coaepxammux N, Fe, S, Mn u np.

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

I1.5 I'pynna 13. MeTtanooOpa3ytomiye OaKkTepuu.

I11. U3BuTHIE POpPMBI

II1.1 I'pynna 1.

Cewm. Spirochaetaceae

Pon Borrellea — B030ynuTelb KIEIIEBOTO U BITUBOTO CHITHOTO TH)A.

Pon Leptospira — canpo@uThl ¥ mapa3uThl, BO30YIUTENN KEITYXH.

Pon Treponema. Tuniosoii Bun T.pallidium — 6nenHas cniupoxera, BO30YIUTENb CUPUITHCA

II1.2 I'pynna 2.
AnpoOHBIe/MUKPOAd 10 UIIBHBIE, TOIBUKHBIE, CIUpPAIbHbIE, TPaMOTpULIATEIbHbIE OaKTEpUH.

Pon Spirillum. TunioBowi Bun Spirillum vulgaris.
Pon_Helicobacter — B030yauTeNb racTpyTa, I3BEHHON OOJE3HM KeyaKa U 12-epCTHON KUIIKH
(H.pilori).

II1.3 I'pynna 18.
['pammonoxxuTenHpie TAIOYKUA U KOKKH, 00pa3yIOIINUe SHI0CTIOPHI.

CemM. Bacillaceae
Pon Bacillus. TunoBoti Bun Bacillus subtilis.
Pon Clostridium. Bo30ynutenu 3a0oneBanuii yenoBeka (OOTyIM3M, CTOIOHSK U Ap.)

I11.4 I'pynna 21. MukodakTepuu.

Pon Mycobacterium. Tunooii Bux Mycobacterium tuberculosis.

IIL.5 I'pynna 9. Pukercun u XJaaMuauu.
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CewM. Rickettsiaceae ObnuratHble BHYTPUKIETOUHbIE Napa3utsl, cogepxanue u JJHK nu PHK.
(Pukercus IIpoBaueka — ChINHOM, BIIUBBIN TUD).

Tema VII «<KyabmueupoeaHue MUKpoop2aHu3mose»

[Tepnonnueckoe kymnbruBUpoBaHHEe. OcobeHHOcTH pocta W pasButus (lag-daza — 1-2 daca;
SKCHOHEHIMaIbHasA ¢a3a — 3-4 yaca; ¢asza 3ameqyeHHoro pocra — 1-2 gaca, craimonapsas ¢asza — 4-5
yacoB; (ha3a ormupanus — 2 u 6osiee yacoB). CKOPOCTh pOCTa U €€ KOHCTaHTa. YpoXkail 6GrmomMacchl (X
=Xwax-X0) B CTAIIMOHAPHOH (a3ze.

Knaccudukanus mnuTaTeNbHBIX CpeA MO MPOUCXOXKACHUIO (PAaCTUTENBHOT0, >KUBOTHOTO,
CUHTETHYECKHUE), TI0O KOHCUCTEHIMU (KUIKHUE: CaXxapHbId OyITbOH, MsICHAs BOJA; MONYXHIKHE: arap-
arap; IJI0THBIC: MsconenToHHbIHN arap). [Ipocteie (MIIb, MITA) u criennanbHbIE CpEIbI.

JuddepeHunanbHO-TUarHOCTUIECKUE CPEJIBI.

TpeboBanuss k mnUTaTeNbHBIM cpenaMm. Hamwume B HuX opradHoreHoB. [Ipo3padHocTb,
M30TONMYHOCTh, OIpenesieHHyl0 pH, CTepMiIbHOCTh, OTCYTCTBHE IOCTOPOHHHMX 3alaxoB, HaJIW4He
KOHIeHcanoHHOoM Boawl, OBII.

1 nenb. Brigenenue u uaeHTudukanus yuctoi Kyastypsl. [ToceB. MakyOanusi.

2 neHb. BpigeneHue 4yucTtod KyJabTyphbl. M3ydeHHE KOJOHUAIBHBIX CBOWMCTB: pa3Mephl, IIBET,
¢dopma ouepTaHMii, MPO3PAYHOCTh, MOBEPXHOCTD, MOJIOKEHHE IO OTHOIICHUIO K MOBEPXHOCTU CPEIBI,
koHcucTeHnus. Okpacka 2 kojioHuu 1o ['pamy, nepeces.

3 nenb. Onpenenenue pepmentoB. [loceBrl Ha cpenbl ['uka, ONBHENUIIKOTO U JIp.

4 nenb. OLEHKAa pe3ylbTaToOB, MPOBEACHHUE CEPOJOTHUYECKHX pEaKIUi, YyBCTBUTEIBHOCTH K
aHTUOMOTHKAM U (aram.

HemnpepsiBHOE KyIbTHBHpPOBaHUE (B 1IETSAX MOTYyUYCHHsI OOJIBIION OMOMacChl OaKTepuit).

XeMocTaT U TypOuaocTar.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
TexHonorun mnpobieMHOro OOydYeHHs, AMCTAHIIMOHHOTO OOYYeHHWs, MPOEKTHas, PEUTHHrOBasd,
TCXHOJIOTUSA PA3BUTHA KPUTHYCCKOI'O MBIIIIJICHUS, KefIC-TCXHOHOFHH, TEXHOJIOTUA y‘{€6HOI>'I AUCKYCCHHU.
[lepeueHr  WHPOPMALMOHHBIX  TEXHOJOTHH,  HCIOJIB3YEMBIX  TpPH  OCYIIECTBICHUH
06pa30BaTeHBHOI‘O nmponecca no JUCHUIUIMHE: TEXHOJOTUU CMCIIAHHOT'O OGy‘-ICHI/ISI.

6. YueOHO-MeTOAMUYECKOE 00ecTieYeHHe CAMOCTOSITeIbHON PadoThl 00y4aromuXcs

VYuyebHo-MeToMueckoe oOecreueHne AUCHUIUIMHBI  «MHKpOOHOJIOrUsl W BUPYCOJOTHUS
NPEJCTaBICHO METOAMYECKUMH  YKa3aHUSIMH, JIOCTyl K KOTOpPbIM o0ecriedeH Ha caiite
http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin 2015.htm/view.

[TonHOCTBIO BECh METONMYECKMH Marepuajg Mo OOECIEYEHHIO CaMOCTOSATENBHOW paboThI
cTyaeHToB npuBoautcs B [lpunoxenun 1 k PII.

7. XapaKTepHCTHKA OLICHOYHBIX CPEACTB /UI TeKylero KOHTPOJsS YCIeBaeMOCTH H

NMPOMEKYTOYHOH ATTeCTAHH 00y4arOIIUXCS M0 TUCHUIINHE

Texkymmii KOHTPOJb  yCIIEBA€MOCTH TMPOBOAMTCA C IOMOILBIO YCTHOrO ompoca (u
KOJIJIOKBUYMOB), OJIAHKOBOT'O TECTHPOBAHHUS, KOHTPOJIBHBIX PaldOT, a TakKe KOHTPOJS MPaBHILHOTO
oopMIIEHHST TTPOTOKOJIOB JIA0OPATOPHBIX PabOT (OTYET).

B coorserctBun ¢ IlosnokeHueM O pPEUTHHIOBOM CHUCTEME KOHTPOJIA, IEHCTBYIOIIMM Ha
(baxynabpTeTe, JOCTUKEHUS CTYAECHTOB OLICHUBAIOTCS] pETUHIOBBIMU Oau1aMu:
1. TIpaBunpHOE 0(hopMIIEHHE PUCYHKOB M ITPOTOKOJIOB JIAOOPATOPHBIX padoT (2 6asia)
2. Ycrubrii onpoc (3 — 5 6aoB)
3. Tecruposanue (3 — 5 6anioB)
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4. KomnokBuym (6 — 10 6anoB)
5. KontpomasHnas padora (6 — 10 6amoB)

MuHuManbpHOe KOMudecTBO OayutoB (3 mo S5-O0amnmpHO#M U 6-7 mo 10-0amapHOM) CTYACHT MOJydaeT 3a
MeXaHH4ecKoe TIOBTOPEHHE OCHOB M3y4yaeMoro marepuaina. Cpennee uucio (4 mo 5-6amibHoii u 8-9 mo
10-6anbHOM) 3a pa3BEPHYTOE MOBTOPEHHUE M3yd4aeMoOro Marepuana. MakcuMallbHOe ducio OaioB (5
no 5-6amnpHOi M 10 mo 10-6aymibHOI) — 32 NPUMEHEHHE YCBOCHHBIX 3HAHMH B HOBBIX CHUTYalUsX,
KOTOpBIE NTpeiiaraeT pernoiaBaTesb.

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

[TpoMexyTodHas aTTecTanus MPOBOAUTCS B BUJIE IK3aMeHa. J{omyck K 3k3aMeHy — 35 Oaios.
Ha »ok3ameHe mpoBoAMTCS YCTHBIM ONpPOC MO BOINpOCAaM 3K3aMEHAI[MOHHOTo Ouiera.

MaxkcuMaabHOE KOJIMYECTBO 0aJIOB, KOTOPOE CTYACHT MOKET HaOpaTh Ha sKk3amene, — 40.

HToroBas oleHKa 1o TUCHUIUIMHE CKIIAJbIBAECTCS U3 0AJIOB, HAOPAHHBIX CTYJIEHTOM B CEMECTpE
u 0aiioB, KOTOPbIE CTYEHT HaOpasl Ha SK3aMeHe:

55 — 69 6anI0B — OIIEHKA «YIOBJIETBOPHUTEIHLHOY;

70 — 84 GayI0B — OIIEHKA «XOPOILIOY;

&5 — 100 0ayUI0B — OLIEHKA «OTJIMYHO.

8. YueOHO-MeTOoAMYeCKOEe M HH(POPMALMOHHOE 00eceYeHUue TUCIHIINHBI
OcHOBHas nuTeparypa:

1. B. A. Kyproukun, A. H. CuByxuH. MUKpPOOUOJIOTHS ¢ OCHOBAMHU BHUPYCOJIOTHH [ DIEKTPOHHBIHA
pecypc]: MeToJWYecKue yKa3aHHWs K JIA0OpaTOPHOMY MPAKTHKYMY JUIS CTYJICHTOB HANPABICHUS
"buonorus" (kanudukarms "bakanasp") / Uan. 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. Ilpaktuyeckoe pyKOBOJACTBO MO MHKpPOOHOJOTMM: ydeOHOe mocobue /
B.JI. Omensuckmii ; pen. B.JI. Ucauenko. - 2-e u3n., pom., nepepad. - 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

JlononHuTenbHAS TUTEpaATypa:

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

2. Bonbsd, K.®@. Teopus 3apoxaenus: yueonuk / K.®. Bonsd ; pen. A.E. I'alicunoBuu, E.H.

[TaBnoBckuit. - Mocksa : U3a-Bo Akan. Hayk CCCP, 1950. - 628 c. - (Knaccuku Haykn). ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=117224

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

Pecypchl nHpOpMAIOHHO-TEIEKOMMYHUKAITMOHHON ceTr « HTepHEeT»:
Cucrema »5IEKTPOHHON MOJAEPKKH oOOpa3oBareiabHOro rmpoiecca «Moil yHUBEpPCHUTET»
https://uni.ivanovo.ac.ru
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OcHoBHas npoeccroHalibHas 00pa3zoBaTeIbHas IporpaMMa
06.03.01 buonorus
(buoxumus u pusznonorus)

[Ipodeccronanpubie 6a3bl TaHHBIX U HH)OPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:

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

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

OnexktponHslit kataigor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieueHue: omepanuonHas cucrema Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(unm) LibreOffice, untepHer-Opay3ep Microsoft Edge u(unm) Yandex
Browser.

9. MaTrepuaibHO-TEXHHYECKOe o0ecnedeHne T CHUIIUHbI

VYueOHbIC ayAUTOPUH:

- IS TPOBEJEHUS 3aHATUN JIEKIIMOHHOTO THIA C KOMIUIEKTOM CHEIHAM3HUPOBAHHON y4eOHOM
Mebenu W TEXHUYECKUMHU CpelCcTBaMu OOy4YeHHs, CIyXallUMUA JUIs TpeAoCTaBiIeHHs] Yy4eOHOi
uHpopManuu OOJBIION ayAUTOPHH;

- JUIs TpPOBENEHUS 3aHATHH CEMUHAPCKOrO THIA, KOHCYJIbTALMHA, TEKYIIEro KOHTPOJIS H
MIPOMEKYTOYHOM aTTeCTAIMU C KOMIUIEKTOM CHEIHATU3UPOBAHHON yueOHONH MeOeln U TeXHUISCKUMU
cpencTBamMu OOy4CHHS;

JlaGopatopusi, ocHaIeHHas Ja00paTOPHBIM 000pyI0OBaHHEM, KOMIUIEKTOM CIIEIHATU3UPOBAHHON
y4eOHOU MeOenN M TEXHUYECKUMH CPEJICTBAMH O0yUYCHUS.

[Momemenne Isi CaMOCTOSITENTFHOM PabOTHI, OCHAIICHHOE KOMIUIEKTOM CIEHATH3UPOBAHHOM
y4eOHOU MeOenu, KOMITBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO TMOJKIIOUCHUS K ceTu «HTepHeT» u
obecneuenneM aoctyma B DMOC.

JleMoHCTpallMOHHOE 00O0py/I0OBaHUE U y4eOHO-HATJIAHble MOCOOWs NJs 3aHSITHHA JIEKIIMOHHOTO
TUNA, 00ECTIEYNBAIONTNE TEMATHISCKUE HIUTFOCTPAIUH.

ABTOp padoueil nporpaMMbl JMCHHMILIMHBL: CT. ipen. CuByxuH Anekceil Hukonaesuu
[Tporpamma paccMOTpeHa U yTBEp:KJIeHa Ha 3acelaHuM Kadeapsl Oronorun

«29» aBrycra 2024 r., npotokon Ne 1

[Iporpamma oOHOBIIEHA

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

(ozmuce)

[Iporpamma oOHOBIIEHA

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

(moznuce)

[Iporpamma oOHOBIIEHA

MIPOTOKOJ 3acenanus kadeapsl Ne 0T « » 20 1.
CornacoBaHo:

PyxoBoautens OI1 E. A. bopucosa

(ozmuce)
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