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1. Iletn ocBOEHMS UCHMIIIMHBI
Llenpt0 OCBOCHHUSI TUCHUIUTUHBI «MUKPOOHOIOTHUS M BUPYCOJIOTUA» SBISETCS (POPMHUPOBAHUE
B3[VIJI0OB Ha MHMKPOOPTaHU3Mbl KaK 3BPHUOMOHTHI, HX 3HAYEHHE B INPUPOAEC U NPAKTUYECKOE
IPUMEHEHHE. A TakKe OCYIIECTBIEHUE IPAKTHUUECKON IOATOTOBKM OO0YyYarolmMXcs HOCPEACTBOM
BBINOJIHEHUS! ONPENIENIEHHBIX BUIOB pabO0T, CBS3aHHBIX ¢ Oyayliel npodeccuoHanbHON AeATeNbHOCThIO
U HaIlpaBJICHHBIX Ha (popMUpOBaHME, 3aKpEIJICHUE, PA3BUTHE MPAKTUYECKUX HABBHIKOB M KOMIIETCHIIMIA
1o npo¢miIo 00pa3oBaTeIbLHOW IPOrpaMMbl
3ajilauy IMCIUIUIMHBL:
- N3yuenue cTpoeHuss U (pU3HOJIOTUU IPOKAPUOTHUECKON KIIETKH.
- N3yyenue cucTeMaTuKu MUKPOOPTaHU3MOB.
- O3HakOMJIEHHE C JESITEIBHOCTbI0 MMKPOOPraHM3MOB B BOJHOM, IOYBEHHONM M BO3IYIIHON
cpene, B OpraHM3Me 4eJI0OBEKa, )KUBOTHBIX M PACTECHUM.
- OcBoeHME  TEXHUKH  MHUKPOOHMOJIIOTMYECKHX  METOAMK  OKpPackKM  MHKPOOPTraHU3MOB,
KYJIbTUBUPOBAHMS HA MUTATEJIBHBIX CPElaX.
- dopMHpOBaHUE MOHATUN O POJIM MUKPOOPTAaHU3MOB KakK BO30yaAuTeNeH HH(EKITHH.
- O3HaKOMJIEHHE C IPOMBIIIJIEHHBIM UCIIOJIb30BAHUEM MUKPOOPTaHU3MOB.
- Ponb mpokapuoT B Ouocdepe.

2. MecTo mucuuiiimHbl B cTpykType OIl
Jucuumnuna «MUKpOOHOIOTHS M BUPYCOJIOTHS» OTHOCUTCS K 00s13aTENIbHOM 4acTH B CTPYKTYpE

OIl. QuctunnuHa «MUKpOOHOJIOTHS M BHUPYCOJOTHS» U3ydaeTcs CTyIAEeHTaMHu 3 Kypca B 5 cemectpe.
Ero u3ydenuto npenmectByroT Kypchl «bortanuka», «lluromnoruss u rucronorus» u «buoxumus u
MOJIEKYJIsIpHAsi OHOJIOTUSI», 3HAHME KOTOPBIX MOJMKET CIYXHUTh ISl M3YyYEHUST MHOTUX pa3JesioB
«MUKpOOHOIOTUH U BUPYCOJIOTHUI». DTOT KypC JIOTHYECKU MPOI0JIKAET YUEHHE O KJIETKEe Kak OCHOBHOM
€IMHMIIBI )KUBOT0, TIPEJIOMJISIS paHee MOIyYeHHbIE 3HAHUS B MUKPOOHOJIOIMYECKOM aCTIEKTeE.

Jli1s 0CBOEHHUS JAHHOM JMCLUIUIMHBI 00yYarOIUICs TOIDKEH:

3HaTh: 001IMe NPECTaBIEHUs 00 OTINYUSIX IPOKAPHOT OT FYKapHuoT,

OCHOBHBIE 3aKOHOMEPHOCTH 0OMEHa BEIECTB,

BJIMSTHUE 3KOJOTMYECKUX (PaKTOPOB Ha OPraHU3MBbI

YMmeTb: pa3nuyatb 0COOEHHOCTH HEKJIETOYHBIX (POPM KU3ZHU

paboTaTh CO CBETOBBIM MUKPOCKOIIOM,

M3TrOTaBIMBATh BPEMEHHbBIE MUKPOIIPENapaThl.

NmeTh HaBBIKH pabOTHI ¢ 1a00OpaTOPHBIM 000PYIOBaHUEM

3. Ill1anupyemble pe3yJbTaThl 00yYeHHs 10 JHCHHUIIJIMHE
3.1. Komnerenuuu, popMHPOBAHHIO KOTOPHIX CIOCOOCTBYET AMCHUIINHA
[Tpu ocBOGHUHU TUCHMITIMHBI (HOPMUPYIOTCS CIIEAYIOLIME KoMIIeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMy HampaBJIEHHUIO IMOJTOTOBKH:
Oo6menpodeccuonansusie (OI1K):
OIIK-1: CnocoOeH mNpUMEHSTh 3HAHUE OHMOJIOTHMYECKOro pa3zHOOOpa3usi M HCHOJIb30BaTh METOJIbI
HaOroieHus, MAeHTU(UKALUKU, KiIacCU(UKalUK, BOCHPOM3BOJICTBA M KYJIbTUBUPOBAHUS
JKUBBIX OOBEKTOB JIs pelieHus MPodeCCHOHANTBHBIX 3a71a4
OIIK-8: CrnocobeH HCHOIB30BaTh METOABI cOOpa, 0OpaOOTKH, CHUCTEMAaTH3allMd M MPEACTaBICHUS
MOJICBOM W J1abopaTopHON WH(OOpPMAIMU, MPUMEHSTh HAaBBIKM PabOTHl C COBPEMEHHBIM
000pyI0BaHUEM, aHAIM3UPOBATH MOIYUYEHHBIE PE3YIbTaThI

3.2. [lepeyeHb IUIAHHPYEMbIX Ppe3yJIbTATOB O00y4YeHHMs] JHCIHUILINHE, COOTHECEHHBIX C
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(hopMHupyeMbIMH KOMIIETEHIIUSIMU

B pe3yiabLTare ocBoOeHUS AUMCHMIJINHLI 00YVYAIOIUICS TOJIJKEH:

3HaTh:

o01re IpeAcTaBiIeHns 00 OTIIMYUTEIBHBIX 0c00eHHOCTIX mpokapuot (OITK-1),

MOP(OJIOTHIO pa3IMYHBIX IPYIIIT MUKPOOPTaHU3MOB U UX aHaTromuueckue ocooennoctu (OITK-1),
BO3JIeiicTBHE aOMOTHYECKUX (AaKTOPOB CPEbl HA POCT U pa3BuTHE MUKpoopranu3mon (OITK-1),
POJIb MPOKAPHOT B MOICPKAHUU TOMEOcTasa B 3kojoruueckux cucremax (OITK-1),
NPUKIIaIHOE 3HaUYeHHe MUKpoopranu3moB (OITK-1),

HEKOTOpbIe 0cOOEHHOCTH reneTrku npokapuot (OITK-1),

HEKOTOPbIe 0COOCHHOCTH 0OMEHA BEIIECTB Y pa3HbIX Ipymn Mukpoopranu3mos (OITK-1),
0COOCHHOCTH CTPOCHUS U pa3mMHokeHust Bupycos (OITK-1),

0COOCHHOCTH KYJIbTHBHPOBaHUs MUKpoopranusmos (OITK-1),

TEXHUKY 0e30MmacHOCTH 1pH padote ¢ mukpodopoii (OITK-8),

OCHOBOIIOJIATAIOIIKE JOKYMEHTHI, periiaMeHTHpYolue padboty ¢ Mukpoopranusmamu (OITK-8),
OCHOBHBIC CHCTEMATUYECKUE TPYIIIbI IPOKAPHOT, BaxkHbIC st uenoBeka (OITK-1),
0COOCHHOCTH HEKIeTOYHBIX (opM xu3uu (OTTK-1).

Ymers:

onpeneNniaTh Ha MHUKpOIIpernaparax H cxemMax MOp(OJIOTHI0O M aHAaTOMUYECKHE OCOOEHHOCTH
mukpoopranusmos (OITK-1),

Jie1aTh MpaBHJIbHBIC 3apUCOBKU 00bekTOB Mukpobuonoruu (OITK-8),

OOBSCHATH NOJIOKEHUSI TEXHUKH O€30MacHOCTU MpHu padoTe ¢ 0aKTepHOJIOTrHYECKMMH OObEKTaMHU
(OIIK-8),

OOBSICHATH B3aMMOOTHOIICHUSI TPOKAPUOT C HKOJOTHYECKUMHU (PaKTOpaMH KaK >KUBOW, TaKk M
HexxuBo# mpupoasl (OITK-1),

UHTEPIIPETHPOBATH pe3ynbTarhl FKcriepuMeHToB (OITK-8).

HNmeTh HABBIKM:

paboTsl co cBeToBbIM MuKpockoriom (OITK-8),

paboThI ¢ MUKpOoOHOIoTHUecKuM obopynoBanuem (OITK-8),

U3rOTOBJICHHS MHUKPOIIPENapaToB H OKpackoi Mukpoouonoruyeckux oobexkros (OITK-1),
BBIJICTICHUS] YUCTHIX KYJIBTYP MUKPOOPraHu3MoB U paboroii ¢ Humu (OIIK-1),

00paboTku nmoyueHHbIX pe3yiapraToB (OITK-8),

4. Conep:xanme JTUCHUIIUHbBI
OOBeM JMCIUIUIMHBI cocTaBisieT 4 3adeTHbie enuHuibl (144 akajgeMuyeckux dYaca), B T.U.

npaktudeckas noaroroska (I1IT) — 20 akagemuueckux 4acoB B O4HOU (hopme.

4.1. Conep:kanue JAUCHUILUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H

TPYAOEMKOCTHI0 YU4€OHBIX 3aHATHHI

Ne Buaer 3ansThii, ux DOpMBI TEKYIIIETO
/1 Paznenst (Temsbl) = 00BEM (B ak.qacax, 1o KOHTPOJISL yCTIEBAEMOCTH (1o
TIACIUTUIAHBI 3 0ouyHOH hopme 00ydeHus) ouHOH popme 0OyyeHns)
=
8 3aHsITUsA 3aHaTUS .
JICKITAOH- ceMuHap- DopMBI TPOMEXKYTOUHOM
HOT'O THIIa CKOT'0 THUIIa aTTecranuu
1. Opraam3anus paboTHI 5 2 4 mabop. YCTHEIM onpoc
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OakrabopaTopuy. TexHuka 3aHSITHC
0e30macHOCTH.

2. | Mopdosorust MUKpOOPraHiU3MOB 2 4 nabop. | YcrHsiit onpoc. OT4YéT.

3aHsTHE
(1)
3. | AHaToMHUs MEKPOOPIaHHU3MOB 2 4 nabop. | YcrHbii onpoc. OT4YéT.
3aHATHE
(1)
4. | DKOJOTHUS MPOKAPHOT 4 4 nabop. | YcTHbIHA ompoc. Oruér.
3aHATUE Komnoxsuym.
(I1I)
5. | 'eHeTHKa MUKPOOPTraHU3MOB 4 4 nabop. | YcrHslii onpoc. OTYET.
3aHATHE
(I1II)

6. | [IpunHIume u METObI 8 4 nabop. | YcTHBIH ompoc. Ortuér.
KyJbTUBHPOBAHHUS 3anstue | KoytokBuym
MHKpPOOpraHu3MoB. PocT u pasButue (BT.4.24
MUKPOOHOW KYJIBTYPHI I11I1)

7. | CucreMaTrKa MUKPOOPTraHU3MOB 4 4 nabop. | YcrHblii onpoc. OTYET.

3aHSTHE
(BT.u. 2 4.
18))

8. | CrpykTypa u pa3MHOXEHHE BUPYCOB. 4 4 nabop. | YcrHblii onpoc. OTYET.
Pa3noo0Opasue BupycoB 3aHsATHE

9. | 3aKIIOYHTENBHBIN. [Monsenenue 6 4 nabop. | YcTHBIHA orpoc. Otuér.
UTOTOB W aHAJIU3 TMPOMEKYTOUHBIX 3anstue | KoyutokBuym
PE3yJIbTaTOB OCBOCHHMSI TUCIUIIIIHHBI

Hroro 3a cemecTp: 36 32 OKx3aMeH

HTOro mno JUCHUILINHE: 36 32

4.2. Pa3BepHyTO€ ONMMCAHUE COEPKAHUS YUeOHOT0 MaTepHaJia o pa3aeiam

Tema | «Mcmopus pazeumus Mukpoouoiozuuy

OMOUPUYECKUNA 3TAll B Pa3BUTHH MUKPOOHOIOTUHU. I'Mnore3a o »KUBOW mpUpojie BO3OyauTemne
3apa3HbIX 3a00JICBaHUIA.

Mopdonornueckuii stam. “Taitael mpupoas’” A. Jleenryka (1695). Onmcanne OCHOBHBIX
Moponoruueckux ¢opm 3a 150 net. Unpexknronnas MUKpoOHOIOTHS U €€ pa3BUTHE.

OmnbiTel CamoiinioBUYa Mo Joka3aTenabcTBY mpupoabl uymsl (1771). UccnenoBanus Jxennepa
(1798) mo nmpuBHBKE COACPKUMOTO MTYCTY KOPOBBEH OCIIHI.

Pacrser Mukpo6uonoruu Bo BTopoit nosioBuHe 19 Beka. Pa3Butrne MH(PEKIIMOHHON MHKOJIOTHU.
OTtkpseiTHEe BO30yauTens cubupckoi s3Bbl. Baxknelmme otkpoiTus [lacrepa. Ilacrepusanus kak ocHOBa
IPOMBIIIIEHHON MuKpoOuosoruu. [IpuBuBku or OemieHcTBa U Apyrux OonesHel. bopeba ¢ Teopueit
“camMOITPOU3BOJILHOTO 3apOKICHUS KU3HU MUKpoOOB”. @opmupoBanue antucentuku (Jlucrep).
Otkpeitne P. KoxoMm Bo3Oymurtenst TyOepkynesa, xojepbl. [IpuMeHeHHe OKpacku OakTepHii
AQHWJIMHOBBIMU KpPacUTEISIMH. Y COBEPIIEHCTBOBAHUE ATHX MeTOAOB yueHukamu Koxa. O6ocHoBaHuE
YU4EHUS O KJIETOYHOM HMMMYHUTETE, KAaK €CTECTBEHHOM MEXAaHM3ME 3allluThl OT IaTOr€HHBIX
MHUKpOOpranu3mMoB (Meunukos, 1882).

WBanoBckuii (1892) — ocHoBaTens BHpycosoruu (Bupyc TabayHoi Mo3auku). Mcmonb3oBanue
MHUKPOOPTaHU3MOB Kak reHeTudeckux 00bekToB. CuHTe3 BHpycHOoW JIHK (KopuGepr, 1967) OnbitTel
I'puddura no tpanchopmanuu JJHK mHeBMOKOKKA.
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O6ocHoBanne Ha mpumepe aykcorpodop rumore3 lren — 1 Oemox (bumn-Tarym) OnbITh
3anpepa u JlenepOepra no reHeTUYECKON TPaAaHCAYKITUH.

PacmmppoBka MeXxaHU3MOB KOHBIOTAIIUU M POJIb SIHCOM H TUIa3MHU]I, KAK BEKTOPOB.

Pa3BuTHe reHHON WHXCHEPUH U CO3JJaHHE TPAHCTEHHBIX MUKPOOPTaHU3MOB.

Tema |l «Muxkpobuonozusn Kaxk HayKa 0 HeBUOUMbBIX HEEOOPYHCEHHOMY 2N1a3Y
MuKpoopzanuzmax. Anamomus u mopghoozusny

1. Otnnune MpPOKapUOTHYECKUX KIETOK OT 3yKapuoThudeckuX. OCOOEHHOCTH TE€HETHYECKOIo
Marepuaia, Cnoco00B pa3MHOKEHHSI, OPTaHOUI0B, META00IM3MA.

2. Mopdonoruyeckue GopmMbl H pasMepbl MHUKPOOPraHu3MoB. KOKKkM (MHKPOKOKKH,
JUTUTOKOKKH, CTPENITOKOKKH, CTAQHIOKOKKH, TETPAKOKKH, CAPIIMHBI). ACIIOPOT€HHBIE MAIIOYKH (AMILIO-,
cTpenTo-, u apyrue Oakrepuu). CrioporeHHbIe Majgoyku (0anuiuiel U KiocTpuann). V3Buthie GopMbI
(CTMpHILIBI, CIUPOXKTHI, BUOPHOHBI). BeTBsimuecs Gpopmel. [Lnetiomopdusm npokapuot. (IIpumepsr)

3. Amnaromuss MuKpoopranusmoB. KieTtouyHas cTeHKa, ULUTOILIa3MaTHdeckass MeMOpaHa,
MPOTOIIACT. XUMHUYECKHI cocTaB MpoKapuoT. OpraHoreHsl, Makpo- M MHUKPODJIEMEHTHI, (PaKTOpHI
pocta. AykcoTpodHbIE B MPOTOTPOPHBIC OpraHU3Mbl. XUMHUYECKUN cocTaB. OCOOCHHOCTH CTPOSHUS U
byHKIIMM KJIeToYHOM cTeHku. CTpykTypa nenTuaoriukana. llutomnmazmatuueckas memOpaHa, €&
CTPYKTypa, poib OenkoB u aunuaoB. Otimuuus ['pam+ u ['pam- Mukpoopranusmos. bakrepuanbHbie
AQHTUTEHBbl (KTYTHKOBBIE, comartuyeckue u Ap.). OCOOEHHOCTH CTPOCHHUS JKIYTHKOB, YEXJIOB,
MUKPOIUJIEH.

4. IIporomutact u ero coctaBHble 4acTH. OCHOBHBIE OTPaHOUIBI KJIIETKH. Me30COMBI, XJI0OPOCOMBI,
¢buKoOUINCOMBI, XpOMaTO(Opbl, a3POCOMBI, THIAKOWUIBI, MUKPOTPYOOukHu. VX BHABI, CTpOE€HHE U
¢ynkuuu. Bxmodenus. Llurtoruiasma. Ponb  HeopraHmdeckux M OpPraHMYECKHUX COEAMHEHUH B
nojaaepkaHuu romeocrasza. Ocmorudeckoe gaBieHue. COCTOSHUE 30151 U Tesl.

5. Tlokosimmecs ¢GopMbl MHKPOOPTaHM3MOB. OK30- M 3HJOCHOPBI, LUCTHI, TOPMOTOHHH,
0aeonuTHl U Ap.

Tema |1l «Ikonocus mukpoopzanuimos. Ilpoxapuomul kax 36pudouonmsl. Bauanue
aduomuyecKkux u OuoOmu4ecKux haKmopoesy

1. Bioustnue abuotndeckux gakropoB. O01me 3akOHOMEPHOCTH UX BIUSHUSA. 3akoHbl JInbuxa u
[endopna.

1.1. Bnusnue conneyHoro cnektpa. KopoTkuii ynbTpaduoner kak OaKTepUUUIHBIA H
MyTareHHsli (akrop. Ponb mnuHHOrO ynpTpaduonera B mpouecce (GoTocHHTe3a. BiusHMe BHIUMOTO
CBETa Ha CYTOYHYIO U CE30HHYIO aKTMBHOCTb MPOKApHUOT U Ha ¢oTtocuHTe3. MH(ppakpacHoe uU3IydeHHe.
BosneiictBue temmeparypbl Ha MUKpOOBI. [Icuxpodunbl oOnuraTHsie U (pakyIbTaTUBHBIE U MPUYUHBI
XOJIOIOYCTOMYMBOCTH. Me3oTepMouiibl, MX 5SKoJorndeckue HumM. TepMmoduibl (0OIUTraTHbIE,
(bakynbTaTUBHBIE, TEPMOTOJIEPAHTHBIE, SKCTpeMalibHbIe). [IpuunHbl TepMoycToiunBocTH. Biausaue pH
cpenpl.  HeiltpodunbHble  MUKpOOpPraHu3mbl.  XapakTepUCTHMKa  ONTUMyMa M IOpPOTOB.
Kucnoroycroifunssle u ImenoqHoycTolunBble. Anugoduinasl U ankamoduiasl. OONTUMYM M TMOPOTH
pa3Butus. BausHue razoB. A3poObl paxkynbTaTUBHBIE U O0OaUraTHeie. PaKyabTaTUBHBIE U OOJIMraTHBIE
aHa’poObl. MUKPOa’pO(UIIBI U TUTIEPKATHIYECKHE.

1.2.Bnusinie OMOTHYECKUX (PAKTOPOB HAa MHUKPOOPraHU3Mbl. MHKpPOOHOILEHO3bl M HX CBSI3b C
IPYTMMH IIeHO3aMH. THIIbI B3aMMOOTHOLIEHMH MEXIYy MHKPOOPraHM3MaMU U MaKpOOPraHU3MaMU U
Mexay coboi. Canpodutus. [Iumessie 11enu U pojb B HUX MPOKAPUOT. 3HAYEHHE MUKPOOPTaHU3MOB B
OMOTHUYECKOM KPYrOBOPOTE 3JIEMEHTOB M BEIIECTB B Ouocdepe.

1.3. Mukpoorpanu3Mbl KaK Mapa3uThl.

Wndekmuonnsii mporecc. Bopora wuHbekimuum U cnocoObl 3apaxeHus. BrusHue 10361
B0o30OyauTens. [laToreHHOCTh U BUPYJIECHTHOCTh. DaKTOPBl BUPYJICHTHOCTU. TokcuHeMus. CenTuiemMus,
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cercuc, centukonuemusi, MunuManpHas JerainpHas no3a (DLM) BozOyautens. CmemanHas, cymnep-,
penHdekuus. XpoHUYECKOe TeueHHEe WHQPEKIMOHHOTO Mpolecca. bakTepruoHOCHTENBCTBO. Y CIOBHO-
MaTOT€HHbIE MUKPOOPTaHU3MBI.

1.4. AHTHONO3 U aHTHOMOTHKU. AHTUOMOTUKM KaK aNIOMOHBI, YUACTBYIOIINE B MEKBHUIOBBIX
OTHOUICHUSIX.

Krnaccudukanuu aHTHOMOTUKOB: 1) MO XUMHYECKOH HPUPOJE, MPOUCXOKACHHIO (KUBOTHBIC,
pactutenbHble,  OaKTepualbHble,  IJICCHEBbIE M  AaKTHHOMUIETHBIC,  CHUHTETHYECKHE U
NOJyCUHTETUYECKHE); 2) MO0 OO0BEKTy BO3JCHCTBUS (aHTUOAKTEpHAIbHBIE, MPOTHBOBUPYCHBIE,
MIPOTUBOOITYXO0JIEBbIE, aHTUTPUOKOBBIE); 3) IO MEXaHU3MY JEUCTBUA (HapylIaroiye OMOCHHTE3 U €ro
aTamnel, OJOKUpYIOImKE (EepMEHTHBIE CHCTEMBI W JbIXaTenbHble Ienn); 4) mo 3ddekry Bo3mencTBUS
(OGakTepunuaHble, OAKTEPUOCTATHYECHUKE); S5) MO XHMHYECKOW Tpupoae (aMHHOTIMKO3HIBI,
MaKpOIUKINYECKHIE JTAKTOHBI, TIETITH/IbI, IETITOMIBI).

[IpoGnemMbl B TPUMEHEHWH AHTHOWOTHKOB (YCTOHYMBOCTh K HHM MHKPOOPTAHU3MOB,
JMCOAKTEPUO3BI).

Tema I\ «Mukpognopa 06vekmoe okpyrcaroueii cpeov»

AYTOXTOHHAsi M aJUIOXTOHHash MHKpoduopa. CaHHTapHO-TIOKA3aTEIbHBIE MHUKPOOPTaHU3MBI
(BI'KII, ¢exanpHbplii 3HTEPOKOKK, CTAa(UIOKOKKH, CTPENTOKOKKH, KIOCTPUAMH, TEepMO(UIbHbIE
Oaktepuun). Mukpodiiopa Tena uenOBEKa, KaK TMPOAYKT JUIMTEIBHOW KOABOJIIOIMU MHKPO- U
MaKpOOPTaHU3MOB.

Muxkpoduiopa koxu denoBeka. Poib ayroXTOHHOW MUKpPOQIIOPH! KaK aHTarOHWCTa NaTOT€HHOU U
YCIOBHO-TIATOT€HHOM. VMICTOYHMKM NMUTaHHUS ayTOXTOHHOH (uiopbl. DnuaepMaibHbIE U canpo(UTHBIN
CTa(pUIOKOKKH, MHKPOKOKKH, Canpo(UTHBIE CTPENTOKOKKHA IU(PTEPOUIIBI, TUIECHEBBIE M JPOKIKEBHIC
rpu6bl. [TaTorenHsle ¥ ycI0BHO-TIATOT€HHbIE (BO30YIUTEIHN Ia30BOi TaHIPEHbI, CTOJIOHAKA, CHOMPCKON
SI3BBI, SHTEPOIIaTareHHbIE KUIIIEYHBIE MAIOYKH, 30JI0THCTO-KEITHIH CTaUIOKOKK, CIIOPHI).

Mukpodopa CIU3UCTBIX 000JI04eK. AYTOXTOHHas: auuAO(WIbHBIE NaTOYKH, JUIUIOKOKKH,
canpouTHBIC BB CTAQUIOKOKKOB, MUKPOKOKKH, aMeObl U Ap. IlaToreHHas U yclIOBHO-TIaTOT€HHAS:
30JI0THUCTO-KENThIN CTa(hUIOKOKK, THEBMOKOKKH, KOPUHOOAKTEPUHU H JIP.

Mukpodopa KelyJoYHO-KUAIIEYHOTO TpaKTa: IKelyaKka, TOHKOH H TOJCTOW  KHIIKH.
OHTEpOKOKKH, TIpuUOBI, KIOCTPUJIMHU, KHUIIEUHBIH CTA(QUIOKOKK, HHTEPOKOKKH. AHa’3pOOHbIE
oudumodbakTepun, Jakrodauibl. Jucoakrepruosbl. OCOOEHHOCTH THOTOOMOTHYECKUX OPTaHU3MOB.

Mukpodiopa JpIXaTelbHbIX MyTeil (HOCOTTIOTKA, 3€B, jerkue). HemaroreHHsle cTapHUIOKOKKH,
CTPENTOKOKKH, ITHEBMOKOKKH, TUPTEPOUIBI U .

Mukpodiopa Mo4enoynoBbx myreil. OcoOeHHOCTH MUKPOGIOPh MOYEHCITYCKATEIbHOIO KaHaja
MY>KYUH (MUKOIUIa3Mbl 1 MUKOOAKTEpUN) U KeHIIUH (cTepuibHOocTh), UITTIII.

Mukpodiopa BO31yxa, Kak aJVIOXTOHHas!

3 ¢da3pr GakrepuambHOrO a’po30ist (KamenbHas, KamelbHO-sJepHasi, mbuieBasi). VCTOYHHKH
MUKpOQIIOpbI, HeOnaronpusTHble (akTopsl. M3MeHeHHe KOHIIEHTpAlMM MHUKpPOOPTaHM3MOB B
3aBHCUMOCTH OT OCOOEHHOCTEH SKOCHCTEM, BBHICOTOW HaJl MOBEPXHOCTHIO 3€MJIM, CYTOYHBIX PHUTMOB,
BpEMEH roja, mnpeoliajaHue B BO3JyXEe MHUKPOKOKKOB, CIOPOBbIX (GopM OakTepuil M IJIECEHHU.
[Toka3zarenu yncToThl Bo3nyxa. IIpeobnananue cpenu canpopuToB MUKPOKOKKOB, IUIECEHEH, CIIOp U UX
BEreTaTuBHBIX (popM. o U B — remonuTHueckue cTpentokokku (10 1500 Bumos). Ilepenaua Bo3aymiHo-
KareJIbHbIM IyTeM — 4epe3 BO3AYyX BO30yauTeNel BUPYCHBIX W OaKTepUalbHBIX 3a00JeBaHUM (TpHIII,
TyOepKyJie3 u Jip.)

Muxpod.iopa no4Bsbl.
Knaccudpukanusa mnouBeHHbIX OakTepuit 1o OMensHCKOMY (3MMOTE€HHBIE, ayTOXTOHHBIE,
ONMUTOTpO(HBIE, XeMOTUTOTPOPHBIE). FIX posib B MPOIECCaKX MUHEPATH3AIMKA OPTaHUYECKUX BEIIECTB.
[IceBmoMoHaapl,  CHOpPOBBIC,  OAIMIUIBI, AKTUHOMHUIIETHI, HUTpUPHUKATOPHI,  (Py3obakTepun,
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NoYKyomuecs, credenbkoBbie. CaHHTapHBIC TI0KA3aTeIM YHUCTOTHI TIOYBBI  (CAaPOOMOHTHOCTS,
koruecTBO TepMmoduiioB u criop, BI'KII, ¢pexanbHbIi SHTEPOKOKK, CTAPUIOKOKKH).
Muxpod.iopa BoAbI

AyToxoTHass MHKpoduiopa (MUKPOKOKKH, TICEBIOMOHAbI, (HOTOOAKTEpHH, MpOoCTeiue u np.).
AJNTOXTOHHAS, €€ UICTOYHUKHU (OBITOBBIC CTOKH, BO3/YX, )KUBOTHBIE, pacTeHus, ). CTerneHn canpoOHOCTH
— rmonucanpoOHas - 10 TPUWUTHOHOB, (-Me30Carpo0Has - COTHH ThICSY, MAJUTHOHBI, 3-Me30canpoOHEIe -
JIECATKH COTHU THICSY, OJIMTOCApOOHasl - COTHH ThICAY B | MII. COJEp)KaHWE OPraHHKH, KUCIOpPOJa,
a’po6oB u aHa’poOoB. Kome-Tutp, koms-unaekc, bI'KIIL.

Crparndukanus BoioeMoB
OcobeHHocTH MUKPO(DIOpBl. DMUIMMINOH — a3p00bl, TOPMOKIIMH, TMIIOIMMHEOH — aHAa3pOOBbI.
MexaHu3Mbpl camMOOYMINEHHS BoAbl.. JleiictBue OuoduiabTpaTopoB, MHUKPOOOB U  pPACTCHHH,
aHTaroHUcToB. lckyccTBeHHas ouucTKa BOJbl. MexaHndyecku (PeuHOM IECOK, JPEBECHBIH YIoJb),
XUMHUYECKH (XJIOpHpOBaHUE, OJIarOpOAHbIE METaulbl, O30HUPOBAHHE U JIp.), KOMIUIEKCHBIE C
npeobiiajaHieM OMOJIOTHYECKOTO areHTa (0OTCTauBaHUE, A3POTEHKU, METATEHKH ).

Tema N «l'enemurka MuKpoopeanu3moe»

I'eHHasi MH:KeHepHS B IPUPOJIE
(MexaHn3Mbl PeKOMOMHAIIMN HACJIEACTBEHHOI0 MATEPHAJIA)

Tpancdhopmaniug — nepeHoc TeHEeTHYEeCKOro marepuana 0e3 HEeMOCPEeJICTBEHHOTO KOHTAaKTa
noHopa u perunuenta. OnsiTel ['puddura, Mak Jlnoitna u np. O6bexT Tpanchopmanuu (THEBMOKOKKH,
OaruuIbl, HeMicCepuu U Jp.), CTaJANH TPaHCHOpPMAIIUHU.

1. opMupoBaHre COCTOSIHMS KOMIETEHTHOCTH JIoHOpa ((a3a norapupmuyeckoro pocra). Ponb
(dhepMEHTHBIX KyJIbTYp JHOHOpPa B (hopmupoBaHuu 3Toro cocrosius. Jlo3a tpancdexranta (0,1 Mxr Ha 1
MJI CYCIIEH3UH KJIETOK).

2.Ancopouust 2-x menodeunod JIHK moHopa Ha MOBEpXHOCTH PEIMITMEHTA, PECTPUKIMS HA
aunkue ¢pparmeHnTsl (5*1 0°%)

3.IlpoHMKHOBEHHE B ITUTOILIA3MY PEIMITMEHTA U Jlerpananus Hesnaunmoit auti JJHK.

4. VHTerpanus B HyKJIEOTH]I pelIMITUEHTa (PparMeHT MPUMEPHO U3 15 reHoB) TPaHCIIO30H.

5. Y aBoeHue ¢parmMenTa u skcnpeccus rexa (1-2 mpusHaka)

Tpancaykuus. PekoMOuHaIMs T€eHOB ¢ TIOMOIIBIO BEKTOPOB (OakTepuodaru, BUPYChl, XUMEPHI).
®aru kaxk BeKTOpHI (p22,2-1 KUIIEYHOH MaTouKH).

Crenuduueckass  Tpancaykiuss  (par A E.coli). Cnenududeckne  TpaHCKPHUIITA3HI.
Hecneunduyeckas oOmas Tpancaykius. AGOPTUBHAS TPAHCIYKIIHSL.

JIuzorenHsle U ymepeHHble (paru, ux poiab. CocTosHUEe mpodara U ero akTUBALUSA C 3aXBaTOM
reHa aoHopa. [Ipukperuienue Qara. Beenenue 2-nienoueunoit JIHK cdara. Jlerpagamnus He3Hauumoi
HUTH. Ee 3aKoybIOBBIBAaHWE W BCTpaMBaHUWE ‘“KOJIBIIO B KOJIBIIO® B OaKTEPHAIBHYIO XPOMOCOMY.
VY BoeHHE 3HAUMMOM LIEeNU. DKCIPECCHSI TEHa.

Konstoranus. bakrepuansaeie miasmuast (20-100). Knaccudukarms: F', R u Col daxtopsr. F+ -
dakTOop IUIA3MHUAA Hecylas TEeHbl, OTBETCTBEHHbIE 3a (HOPMUPOBAHHE TIIOJOBBIX BOPCHUHOK H
KOHBIOTaluio. /[pyrue reus! (peruiMKoHbl, Hayana u 3aBepiienus perukannu JIHK, BcraBounsie u np.).

CoenuHeHre “NOJIOBBIX MApPTHEPOB”, MPEBPALCHUE TUIa3MU/IbI B IUHEHHYIO hopMy, Aerpaganus
ne3naunmoii e JIHK, 3akombriosiBanme u skcnpeccns resa (F- — F — FY).

Ponb mnasmup kak Bektopa, Hf2 pakrop (s3mmcoma) — B cTpykType OakTepHanibHOW XPOMOCOMBI.
IlepeHoC reHOB 3HAYMMOM 1IN B KJIETKY PEIUIIUCHTA.

R-daxrop. HeceT renpl ycTOMUMBOCTH K aHTUOMOTHKAM, CyabpaHuIaMHuIaM 1 Ip. Bo3MOXKHOCTB
KoHbptoranuu (tra). HeBo3mMokHOCTE (opmupoBaHus 3mucoMbl. MexsumoBoii neperoc. Col-gakrop.
Konuuuse! u 6aktepununsl. Pons F-¢akropa.
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Pons renos 6aKTepI/IaJ'II>HOFO HYKJI€OHJa B KOHTPOJIC IIa3MHU .

Tema VI «Cucmemamuka MUKpoop2aHu3moe»

Cuctema noxauapcrBa mnpokapuor. Kiaccuduxaumsa. Takconsl (Bug — poa — Tpuba —
CEeMENCTBO — KJIacc — MOPSAIoK — Guiym — aoMmeH). Kpurepuun kinaccupukam.

Mopdonoruueckue Kpurepuu: (¢Gopma, CIOCOOHOCTb K 00pa3oBaHUIO CIOp, Karcyd,
NOJBWKHOCTh. THHKTOpHalibHbIE cBoiicTBa (okpacka nmo I'pamy u T1.11.). KonopuanbHble cBoiicTBa
(pa3mepsl, LBET, IPO3PAYHOCTh U T.J.). DKOJOIMUYECKHE KPUTEpUHU: OTHOILEHHE K Temmeparype, pH
cpenbl, ra3aM, aHTHOMOTUKAM U (aram, MECTO B SKOCHCTEMaX.

Ceponornyeckue kpurepuu. Crnenuduyeckue CbIBOPOTKM K pa3iIMYHBIM THUIIAM aHTHI€HOB.
OtHomenue k 6akrepuodaram.

®dusnonoro-OnoxumMuyeckue  Kpurepuu. Tumel  nuTaHus.  [emermueckue  KpuTepuu.
Coornomenne A+T:I'+L. CocraB nykieotumoB  pubocomuoit PHK. ®oroopranorereporpodsi,
($OoTOMUTOABTOTPOGBI, XEMOIUTOABTOTPO(BI, XeMOOpraHorerepoTpodsl. PepMEeHTHI, pacIleIUIAIONe
AMHHOKHUCIIOTHI, OCJIKH, JINTTU/IbI, HyKJICHHOBBIE KUCIIOTHI.

Hymepuueckast takcoHomust. Maaekc accormarn Sjk=m/n;

Hecucremarnueckue nonarus. Yucras u cMemaHHas KynbTypa. KioHbI, IITaMMBI.

Kparkuii cucreMaTnueckuii 0030p
HauoOoJee BAXKHBIX TPV MUKPOOPranuimMoB (mo bepmxn)

l. FpaMnonomuTeﬂbnme KOKKH.

I.1 O6nurarHo-a3poOHbIe U (paKyIbTATUBHO-a3POOHBIE KOKKU

I.1.1 CemeiictBo Micrococcaceae.

Pon Microccocus (rp 17). Tunosoit Bux Micrococcus luteus. TecroBwiii Bum Micrococcus
lysodeiticus.

Pog Staphylococcus. Tunooit Bu Staphylococcus aureus.

I.1.2 CemeiicTBo Streptococcaceae.

Pon_ Streptococcus. Canpodutsl u ycioBHOMaroreHHele, remonutudeckue (Str. haemolyticus).
OburaTenu poTOBOU MOJIOCTH, BEPXHUX JbIXaTeIbHbIX IyTeil. Tunooit Bua Str. pyogenes.

Pon Enterococcus. CampoduTtsi, ycmoBHOnaToreHHble. OOUTATENN MUIICBAPUTEIBHOTO TPaKTa,
MOYBBI, IPOJYKTOB MUTaHUA, BOJbl. CaHHUTapHONOKAa3aTelbHbIE MUKPOOPraHU3Mbl. THmoBoil Bua Ent.
faecalis. Pox Gemella). Pox Leuconostoc.

I.1.3 O6nuraTHO aHa’pOOHbBIE KOKKU U Malouku (Tp 4), He 00pa3yroT crop.
Pon Peptococcus. Iapsr, Terpaasl, nenoyku. Criop He 00pa3yrot, HenoasmwkHbl. O-/F+. YraeBoasl
He pasnararoT. Kononun geproro msera. [Tapa3suTs! c1u3uCTHIX.

Il. I'pamoTpunaTe/bHble KOKKH M NAJT0YKHU
1.1 I'pamoTpuuaTe/ibHbIe 29PO0OHbIE KOKKH U MAJIOUYKH.

I1.1.1 Pox Neisseria. ITapasutsl ciusucthix. Tumosoii Bua Neisseeria gonorrhoeae.
11.1.2 Pon Moraxella. [Tapa3utsl cau3ucthix y noikunorepmubix UL
11.1.3 Pon Brucella. Buytpukieroynsie napa3utsl (Opynemies).

I1.1.4 Pon Pseudomonas.. OGurarenu MOYBBI, BOIbI, PacTCHMIiA, deaoBeka. TumoBoii Bua PS.
aeruginosa.
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11.1.5 Pox Xanthomonas.

11.2 I'pynna S. ®akyabTaTUBHO aHApoOHbIe 'paMooTpUIIUTEIbHBIE MAJTOUYKH
11.2.1 Cem. Enterobacteriaceae (BI'KII). Tunosoii pon Escherihia, 50% maroreHHsl U ycaoBHO
MaTOT€HHbI, 00UTATETU MUIIEBAPUTEIHHOTO TPAKTA MIICKOIMUTAIOIINX, ITUL, HACEKOMBIX.

Pon Escherihia, TumoBoit Bux E. coli. Yrtummsupyoor miokody u jakroly. OOurartenu
IHIIEBAPUTEILHOTO TPAKTa YEJIOBEKa U KMBOTHBIX, CAHUTAPOIIOKA3aTSIbHBIA OPraHH3M.

Pox Enterobakter, yci0BHO maToreHHBI.

Pogx Klebsiella. Tumosoii Bux K. pneumoniae.
Pon Serratia (uynecnas masnouka), Bapuant pona Enterobakter.
Pon Proteus. O6urarenM MOYenosIOBbIX MMyTei yenoBeka. Tumosoi Bua P. vulgaris.

Ponx Salmonella. Tumooit Buz S. enteritidis. S. typhi — Bo30yaurens OpromniHoro tuda.

Pos Shigella, tunioBoit Bua Sh. dysenteriae.

Pos Versinia — noaBmKHOCTD +, KaTabOJIM3M TIIFOKO3bI (KUCIIOTa, Ta3 +). Tumosoii Buag V. pestis —
BO30YIUTENb YYMBI.

11.2.2 Cem. Vibrionaceae. V. cholera — Bo30yautens Xonepsi.

1.3 I'pymna 12. I'pam -, xemonutoTpodHble a’poOHBIe OakTepuu, NalOYKH, KOKKH,

3

HETOJIBIKHBIE, 00pa3yIOT YeXJIbl, OKUCIICHHE CyOcTpaToB conepxkammx N, Fe, S, Mn u ap.

1.4 I'pynna 9. I'pam -, a3po6Hble OakTepuu.
Cewm. Bacterioidaceae. ITumieBapuTeabHbBIN TPAKT YeI0BEKA, HACEKOMBIX.

1.5 I'pynna 13. Metanoo6pa3yrorue 6aKkTepu.

I11. U3BuTHIE (hOPMBI

1.1 I'pynna 1.

Cewm. Spirochaetaceae

Pon Borrellea — Bo30ymuTenb KIemeBoro v BIIMBOTO CHIMTHOTO TH()A.

Pon Leptospira — canpoduTsl U napa3uThl, BO30YIUTEIH KEATYXH.

Pox Treponema. Tunosoii Bua T.pallidium — 6nexnas cnimpoxera, Bo30yauTesb cupuimca

111.2 I'pynna 2.
AspoOHBIE/MUKPOa3 10 HIIbHBIE, TOABUKHBIE, CIUPAIbHbIE, TPAaMOTpULIATEIbHbIE OaKTepUH.

Pon Spirillum. Tunosoii Bux Spirillum vulgaris.
Pon Helicobacter — Bo30yauTens ractpura, si3BEHHOW OOJIE3HU JKeIyaKa M 12-MepCTHOW KHIIKH

(H.pilori).

111.3 I'pynmna 18.
['pamIiosioXuTeNHbIE TATIOYKU M KOKKH, 00pa3yIoIine 3HI0CIOPHI.

Cewm. Bacillaceae
Pon Bacillus. Tunosoit Buzg Bacillus subtilis.
Pox Clostridium. Bo36yautenu 3aboneBanuii 4eaoBeka (00TyIM3M, CTOJIOHSK U JIp.)

111.4 I'pynna 21. MukodakTepuu.
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Pox Mycobacterium. Tunosoii Bua Mycobacterium tuberculosis.

111.5 T'pynna 9. Pukercuu u XJJaMuauu.

Cewm. Rickettsiaceae O6murarasie BHYTPUKICTOUHbIE apa3uThl, cofaepkamiue u JJHK u PHK.
(Puxercus [IpoBaueka — CBIITHOM, BIIUBEIN TU(D).

Tema VII «<KyanemueupoeaHue MUKpoop2aHu3mMoe»

[Mepuoanyeckoe kynbTHBHpOBaHue. OcobeHHocTH pocta W passutus (lag-daza — 1-2 waca;
IKCIIOHCHIMANbHAs ¢a3a — 3-4 yaca; dasza 3ameIeHHOro pocta — 1-2 gwaca, craimonapHas ¢asa — 4-5
yacoB; (aza ormupanust — 2 u 6osnee yacoB). CKOpOCTh pocTa U €€ KOHCTaHTa. Ypoxail duomaccsl (X
=Xmax-X0) B CTAllUOHAPHOM (a3e.

Knaccudukanus mnuraTenbHBIX Cpell MO TMPOUCXOXKICHHUIO (PACTUTENBHOTO, IKUBOTHOTO,
CHHTETUYECKHUE), 10 KOHCUCTCHIMU (KHMIKWE. caxapHbIi OyJIbOH, MsCHAas BOJA; MOJYXKHJKHE. arap-
arap; IJIOTHBIE. MSCOIENTOHHEIH arap). IIpocteie (MIIB, MITA) u crienuaibHbIe CPEJIbI.

JuddepernnanbHO-TUarHOCTUIECKUE CPEJIBL.

TpeboBanust k mnuTaTenbHBIM cpenamM. Hamuume B HuMX opraHoreHoB. [Ipo3payHocCTb,
M30TONUYHOCTh, ONpeleNeHHyl0 pH, cTepuibHOCTb, OTCYTCTBHE MOCTOPOHHMX 3allaxoB, HaJIU4Yue
KOHIeHcallMoHHO# Boasl, OBII.

1 nensn. Boigenenue u unenTuukanus yuctoil KyapTypsl. [loce. UnkyOarus.

2 nenb. Brinenenue unctod KynbTypbl. M3ydeHue KOJNOHHAIBHBIX CBOMCTB. pa3Mepsbl, ILIBET,
dbopMa odepTaHul, MPO3PAYHOCTh, TOBEPXHOCTD, MOJOKEHUE 110 OTHOLIEHUIO K MOBEPXHOCTH CPEIH,
koHcucteHuus. Oxpacka 2 kojioHuu 1o I'pamy, nepeces.

3 nenb. Onpenenenue pepmenToB. [loceBwl Ha cpeapl ['Mka, OapHENUIIKOTO | JIP.

4 nenb. OlleHKa pE3ynbTaTOB, MPOBEJICHUE CEPOJIOTMYECKUX PEAKIMM, YyBCTBUTEIBHOCTh K
aHTUOMOTHKAM U (haram.

HenpepriBHOE KyIbTUBHpPOBaHHE (B LENSIX MOTy4eHUs! O0IbINOI OnomMacchl OakTepuil).

XeMocCTaT U TypOUA0CTAaT.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
TexHonoruu nmpodIeMHOro0 00y4YeHUs, TPOEKTHAsl, PEUTUHIOBAasI, TEXHOJIOTUS PA3BUTHSI KPUTHUIECKOTO
MBIIIJIICHUA, KeﬁC-TeXHOHOFHH, TEXHOJIOTUS y‘Ie6HOI>'I AUCKYCCHHU, TCXHOJIOI'MHU CMEIIAHHOTI'O 06y’~IeHI/I$I.

6. YueOHO-MeTOAHYECKOE O0ecTeYeHre CAaMOCTOSITeIbHOM PadoThl 00Y4aIOLIUXCS

VYuyebHO-MeToIMUecKoe oOecreueHne AUCHUILUIMHBL  «MHKpOOUOIOTHUS. W BHPYCOJIOTHS»
MMpeaACTaBJICHO METOANYCCKUMHU YKa3aHUusIMU, AOCTYII K KOTOPbIM oOecrieyer Ha caiite
http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin_2015.htm/view.

7. XapakTepUCTHKA OLEHOYHBIX CPEICTB /IS TeKYIIero KOHTPOJISI YCIeBAeMOCTH H

MPOMEKYTOUYHOM ATTEeCTAMHN 00YyYAIOIIHUXCS MO TUCIIHIIIHHE

Texkymuit KOHTPONIb yCIIEBAEMOCTH TMPOBOJUTCS C TMOMOIIBIO YCTHOTO ompoca (u
KOJUTOKBHYMOB), OJJAHKOBOTO TECTHPOBAHUS, KOHTPOJBHBIX pPabOT, a TakKe KOHTPOJS MPaBHUIBHOTO
oOpMIICHHST TTPOTOKOJIOB TAOOPATOPHBIX paboT (OTYET).

B coorBerctBum ¢ IlonokeHMeM O pEWTHHTOBOM CHUCTEME KOHTPOJS, JCHUCTBYIOIIMM Ha
(dakynbTeTe, TOCTHKEHUS CTYJICHTOB OIICHHBAIOTCS PEHTHHTOBBIMU OajiaMu:
1. TlpaBmibHOE 0OPMIICHHE PUCYHKOB U TPOTOKOJIOB JIA0OPAaTOPHBIX padoT (2 Oaya)
2. Ycrusriii onpoc (3 — 5 6aoB)
3. Tectupoanue (3 — 5 6aI0B)
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4. KomnokBuym (6 — 10 6anoB)
5. KontpomnwHas pabora (6 — 10 6aioB)

MunumanbpHOe KoIn4decTBO 0amuioB (3 mo 5-6ammbHol u 6-7 mo 10-0a/uTbHOMN) CTYIEHT MOdyYaeT 3a
MEXaHUYECKOE IMMOBTOPEHUE OCHOB M3ydaeMmoro marepuana. Cpemgnee uucio (4 mo 5-6ayueHol 1 8-9 mo
10-6annbHOI) 3a pa3BEPHYTOE MOBTOPEHUE M3Yy4aeMOro MaTepuaia. MakcuMaiabHOE 4ucio OaymioB (5
no 5-6ammpHo W 10 mo 10-0aybHON) — 3a MPUMEHEHHWE YCBOCHHBIX 3HAHWH B HOBBIX CHUTYAIlUsX,
KOTOpBIE IIpeiIaraeT MpenoiaBareib.

MaxkcuMaabHOE KOJIMYECTBO OayioB, KOTOpOE CTYIEHT MOXKeT HabpaTh B cemectpe, — 60.

[TpomexyTouHas aTTecTanus MPOBOJUTCS B BUJIE dK3aMeHa. J[omyck K 3k3amMeHy — 35 0auioB.
Ha »ok3ameHe TIPOBOAWTCS YCTHBIM OMPOC TIO BOMPOCAM 3K3aMEHAIMOHHOTO Ouiiera.

MakcuMaabHOE KOJIHMYECTBO 0aIOB, KOTOPOE CTYACHT MOKET HaOpaTh Ha dk3amene, — 40.

HToroBas oleHKa 10 JUCIHUILINHE CKIIAJBIBACTCS U3 0aJIOB, HAOPAHHBIX CTYJICHTOM B CEMECTpPE
1 0aJUTOB, KOTOPBIC CTYJCHT Ha0pall Ha dK3aMeHe:

55 — 69 6anIoB — OLEHKA «YIAOBIECTBOPUTEIHHOY;

70 — 84 GayJIOB — OIIEHKA «XOPOLIOY;

85 — 100 0aJu10B — OLIEHKA «OTJIMYHO.

8. YueOHO-MeTOAMUYECKOE U HH(POPMAIIMOHHOE 00ecniedyeHne TUCIIUTTHHBI
OcHoBHas nuTeparypa:

1. B. A. Kypwoukun, A. H. CuByxun. MukpoOHUOIOTHsI ¢ OCHOBAMHU BUPYCOJIOTHH [ IIEKTPOHHBIN
pecypc]: METoIMYecKUe yKa3aHUsl K JIAOOPATOPHOMY MPAKTUKYMY JUISl CTYJICHTOB HAlpPaBICHUS
"buonorus" (kBaymmdukarus "bakanasp") / MBan. roc. yH-T ; — WBanoso : UBI'Y, 2015 .— 36 c.
URL.: http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin_2015.htm/view

2.  Owmensuckuii, BJL. IlpakTHueckoe pyKOBOJCTBO IO MHKpoOWoioruu: ydeOHoe mnocobue /
B.JI. Omensuckuii ; pea. BJI. Hcauenko. - 2-e u3a., aom., nepepad. - Mocksa ; Jlenunrpan :
NznarensctBo Akanemuu Hayk Coroza CCP, 1940. - 433 c. - ISBN 978-5-4458-0130-6 ; To xe
[Onexrponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=116522

JlononHuTenpHas TUTEpATypa:

1. Xpnanos B.M., Beiromuukos I'.B., Epmos ®.U. u ap. ; pen. E.A. Unbunckas ; opopm. C.II.
HeHTpOMI/IpCKI/II/I 3aHUMaTeNnbHasI MHKpOGI/IonorI/m yueOHuk / Mocksa : 3nanue, 1967. - 192 c.
W1 To xKe [DneKTpOHHBIT pecypc]. -
URL.: http: //b|b||oclub ru/index.php?page=book&id=447094

2. Bompd, K.®. Teopus zapoxnmenus: yueonuk / K.®. Bompd ; pen. A.E. TaiicmroBuu, E.H.
[TaBnoBckuit. - Mocksa : M3a-Bo Akaza. nayk CCCP, 1950. - 628 c. - (Knaccuku Haykn). ; To xe
[Onexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=117224

3. Kpacouko, II.LA. Bupycbl u NpuHOHBI B NaTOJIOTUM >KUBOTHBIX W 4YeJOBeKa: MoHorpadus /
IT.A. Kpacouko ; pen. B.I'. KomocoBckas. - Munck : Benopycckas Hayka, 2012. - 426 c. - ISBN
978-985-08-1451-7 ; To Ke [DnexTpoHHbIN pecypcl]. -
URL.: http://biblioclub. ru/mdex php?page=book&id=142280

Pecypchbl nHpOpMAIIIOHHO-TETICKOMMYHUKAIIMOHHOW ceTH «HTepHeT»:

Cuctema D2JIGKTPOHHOW TOJJIEPKKHA 0Opa3oBaTebHOTO Tporecca «Moi  yHHUBEPCUTET
https://uni.ivanovo.ac.ru

[Tpodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITPABOYHBIC CHCTEMBI.
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OBbC «YHuBepcureTckas 6ubanoreka ommaiin» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexTponnas oubnuoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnexrponnsiii kataior Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedeHue: omnepanuoHHas cuctema Microsoft Windows, maker oQHUCHBIX
nporpamm Microsoft Office mu(wmm) LibreOffice, uarepuer-Opayzep Microsoft Edge u(umm) Yandex
Browser.

MaTepuajabHO-TeXHHYECKOe ofecriedeHne T CIUIITHHBI

Y4eOHble ayAUTOPUH:

- JUIA TIPOBEJCHUS 3aHATUH JIGKIMOHHOTO THUIA C KOMIUIEKTOM CIEIHAIM3UPOBAHHONW y4eOHOM
MeOeIM M TEXHUYECKUMH CPEICTBAMH OOYYCHHs, CIYXAIUMH JUIsl TPEIOCTABICHUS Y4eOHOM
uHpopManuu OOJIBIION ayIUTOPHH;

- 7S TPOBEACHHUS 3aHATUH CEMHUHAPCKOTO THIIA, KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS |
IPOMEKYTOYHOU aTTECTAIlMH ¢ KOMIUIEKTOM CHEIMaIH3UPOBAHHON yueOHON MeOenn U TeXHHYECKUMHU
CpeACTBaMu O0YYCHUS;

JlaGopaTopusi, ocHaleHHasi JabopaTOPHBIM 000PYIOBAaHUEM, KOMIUIEKTOM CIICIIHAIIM3UPOBAHHON
y4eOHOI MeOelT U TEXHUYECKUMU CPEICTBAMH O0Y4CHUSI.

[ToMemienne asi CaMOCTOSATENBHON pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEIHAIN3HUPOBAHHON
yueOHOIl Mebenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» H
obecnieuenuneM gocryna B OOC.

JleMoHCcTpanoHHOe 000pYyJOBaHUE W Y4E€OHO-HAIIAJHBIE MOCOOUsS U 3aHATHH JIEKIIMOHHOTO
TUTa, 00ECTICYNBAIOIINE TEMATHUECKUE UILTIOCTPAIIUH.
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ABTOp padoyeil NporpaMmbl AU CHUIINHBI
crapiuii npenogaatenb CuByxuH Anekceit HukonaeBuu

[TporpaMmma paccMOTpeHa U YTBEpKIeHa Ha 3aceaHuu Kadeapbl OnoIoTun

« 01 »

CEeHTAODSA

[Tporpamma oGHOBIICHA
MIPOTOKOJI 3aceanus Kadeapnr Ne

2023 r., mpotokonr Ne 1

CornacoBaHo:
PykoBonutens OI1

(moamnuce)

[Tporpamma oGHOBIIEHA
IPOTOKOJ 3aceanus Kageapsl Ne

CortacoBaHo:
PykoBogurens OI1

(mozrvce)

[Tporpamma oGHOBIIEHA
IPOTOKOJ 3aceanus Kaeapbr Ne

OT « »
J.E. UyaneHko

OT « »

J.E. UyaneHko

OT « » 20

CornacoBaHo:
PyxoBonurens Ol

J.E. UyaneHko

(moanuce)

20

20



