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1. Henu ocBOeHMS TN CHUIITTHHBI
Lenbto ocBoeHMS] TUCUUIUIMHBI «MHUKpPOOUONOTHUS U BUPYCOJOTHUS» sIBIsieTCS (opMHpOBaHUE
B3TJISZIOB Ha MHUKPOOPTaHM3MBI KaK OJBPHOUOHTHI, WX 3HAUYCHHWE B TMPHUPOAEC U MPAKTUICCKOE
NPUMEHEHHE, a TakKKe OCYILIECTBICHHUE MPAKTUYECKOW TIOATOTOBKH OOYYaIOIIUXCSl MOCPEACTBOM
BBITIOJIHEHUSI OTIPENICIICHHBIX BUJIOB paboT, CBA3aHHBIX C Oyaymiel mpodeccHoHanbHON AeATeIbHOCTHIO
U HanpaBJIeHHBIX Ha (HOPMUPOBAHME, 3aKPEIJICHUE, PA3BUTHE MPAKTUYECKUX HABBIKOB M KOMIIETEHIIUI
1o npoduiito 06pa3oBaTEILHOMN MPOTPaMMBbI
PabGouass nmnporpamma cocTtaBieHa Ha OCHOBaHUU DenepalbHOrO  TrOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHIAPTA BBICIIETO 00pa3oBaHms MO HampasieHuto moarotoBku 06.03.01 buonorus
(ypoBeHb OakanaBpuara), yTBEp)KIEHHOT0 Mpuka3oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit
Oeneparun Ne 944 ot 7 aBrycra 2014 r.

2. MecTto nucuunjinHbl B cTpykrype OIl

OO6s13aTenbHbIE TUCIUIUTUHEL. 5 cemecTp. Moaynb «Hayku o 6M0JI0rH4eckoM MHOTOOOPa3HI».
Jucuumumza «MUKpOOHOIOTHS C OCHOBAMHU BHPYCOJIOTUM» M3Y4aeTcsl CTyJIeHTaMHu 3 Kypca B 5
cemectpe. Ero uszydenuto npeamecTByoT Kypcebl «bortanuka» «3oomorusy, «L{lutonorust u ructonorus»
u «brnoxumusa u MoisekyisipHas OUOJIOTHS», 3HAHUE KOTOPBIX MOYKET CIYXUTh Ul U3yYEHUS MHOIMX
pa3nenoB «MHUKPOOHOJIOTHU U BUPYCOJIOTHM». DTOT KypC JOTHYECKH MPOJ0IDKAET YUEeHHUE O KIETKE KaK
OCHOBHOM €JIMHUIIBI )KUBOTO, IIPEJIIOMIISISI pAaHEE MOTYyYEHHbIE 3HAHUS B MUKPOOHOJIOTHYECKOM aCIIEKTE.
J1s ocBOCHUS JaHHOW JUCHMILTUHBI 00yYatOIIUHACS TOJKEH:
3HaTh: 00IIKeE MPEICTaBICHUS 00 OTIMYUAX TPOKAPHOT OT SYKApHOT,
OCHOBHBIE 3aKOHOMEPHOCTH OOMEHA BEIECTB,
BJIMSTHUE SKOJOTMYECKUX (PaKTOPOB Ha OPraHU3Mbl
YMeTb: pa3nuyatb 0COOEHHOCTH HEKIIETOUHBIX (POPM KU3HU
paboTaTh CO CBETOBBIM MUKPOCKOIIOM,
M3TrOTaBIMBATh BPEMEHHbBIE MUKPOIIPENapaThl.
HNMeTh npakTHUecKuit OnbIT: paboThI ¢ Ta00paTOPHBIM 000PYI0BAHUEM

3. IllianupyemMble pe3yJbTaThl 00yUeHHUsI 10 THCHHUIIJIMHE
3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CIOCOOCTBYET AMCIHUIIINHA
ITpu ocBOGHUHU TUCHMITIMHBI (POPMUPYIOTCS ClIEAYIOLIMEe KoMIeTeHIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HanpaBlIEHUIO TOATOTOBKHU:
Oobmenpodeccuonansusie (OIIK):
OIIK-1: CnocoOeH mNpUMEHSTh 3HAHUE OHOJOTMYECKOro pa3zHOoOOpa3usi W HCIOJIb30BATh METOJbI
HaOroieHus, MASHTU(UKAUKU, KIacCU(UKAlMU, BOCHPOM3BOJICTBA M KYJIbTUBUPOBAHHS
JKUBBIX O0OBEKTOB IS pelieHus MPOPECCUOHATBHBIX 3a71a9
OIIK-8: CrnocobeH HCHOIB30BaTh METOABI cOopa, 0OpaOOTKH, CHUCTEMAaTH3allMM M NPEACTaBICHUS
MoJIeBOMl W J1abopaTopHOW HH(OpPMAIMK, TPUMEHSATh HaBBIKM PAOOTHI C COBPEMEHHBIM
000pyI0BaHNEM, aHAJIM3UPOBATH MOJyYEHHBIE PE3yIbTaTh

3.2. [lepeyeHb TUIAHUPYEMBIX Pe3yJbTATOB OO0Y4YeHHS] IHCIUIJIHHE, COOTHECEHHBIX C
(popMupyeMbIMH KOMIIETEHUMAMHU

B pe3viabTaTe 0CBOEHHS JHCIHIJINHBI 00VUAIOINICSH JOJKEH:

e 3HaTh:
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o01re mpeacTaBiIeHus 00 OTIIMYUTEIbHBIX 0cOOeHHOCTIX Tpokapuot (OITK-1),

MOP(]OJIOTHIO Pa3IMYHBIX IPYIIIT MUKPOOPTaHU3MOB U MX aHaTomu4eckue ocooenHoctu (OITK-1),
BO3JIeiiCTBUE aOMOTHYECKUX (PaKTOPOB CPEbl Ha POCT U pa3BuTHE MUKpoopranu3mon (OITK-1),
POJIb TIPOKAPHOT B TOACPIKaHIK TOMeocTas3a B akosornueckux cucremax (OITK-1),
NpUKIaJHOE 3HaYeHHe MuKpoopranu3mos (OITK-1),

HEKOTOpbIe 0cO0eHHOCTH reHeTuku mpokapuot (OITK-1),

HEKOTOpbIe 0COOCHHOCTH 0OMEHA BEIIECTB Y pa3HbIX Ipymn Mukpoopranusmos (OITK-1),
0COOEHHOCTH CTPOCHHS U pa3MHOKeHus BupycoB (OITK-1),

0COOCHHOCTH KYJIbTHBHPOBaHHs MUKpoopranusmon (OITK-1),

TEXHUKY Oe30macHoCTH mpH padote ¢ mukpoduopoii (OITK-8),

OCHOBOIIOJIATAIOIINE JOKYMEHTHI, perliaMeHTHpYore padoty ¢ mukpoopranusmamu (OITK-8),
OCHOBHBIC CHCTEMATUYECKUE TPYIIIbI IPOKAPUOT, BaxkHbIe [uis yenoBeka (OI1K-1),
0COOCHHOCTH HEKIeTOYHBIX (hopM xu3uu (OTTK-1).

Ymers:

ONpeneNiaTh Ha MHUKpOIIpernaparax H cxemMax MOp(OJIOTHI0O M aHAaTOMHUYECKHEe OCOOCHHOCTH
mukpoopranusmos (OITK-1),

JieNaTh TpaBUIIbHbIC 3apUCOBKU 00bekTOB Mukpoouosioruu (OI1K-8),

OOBSICHATh HOJIOKEHUS TEXHUKU OE30IIaCHOCTH IpH padoTe ¢ OAKTepHONIOIHMYECKMMU OOBEKTaMH
(OIIK-8),

OOBSICHATh B3aMMOOTHOIIEHUS HPOKApUOT C HKOJOTMYECKUMHU (HaKTOpaMU KakK >KUBOM, TaKk H
HexxuBo# npupoasl (OITK-1),

UHTEPIPETUPOBATH pe3ynbTarhl 3kcriepuMenToB (OITK-8).

HNMeTh HABBIKH:

paboThl co cBeTOBBIM MuKpockorom (OTTK-8),

paboTsl ¢ MUKpoOuonorudeckum odbopynosanuem (OITK-8),

W3TOTOBJICHHS MUKPOIIPENIApaToB U OKPacKoil MUKpoOuosornueckux oobektoB (OIIK-1),
BBIJICTICHUS YUCTBIX KYJIBTYP MUKPOOpraHu3MoB u paboroii ¢ Humu (OITK-1),

00paboTku nomyueHHbIX pe3ynbratos (OITK-8),

4. Conep:xanme TUCHUILINHbBI
OO0beM IUCIMIUTUHBI COCTaBIsieT 4 3aueTHble eAMHUIBI (144 akageMUYecKuX Jaca),
B T.4.: mpakTryeckas nmoaroroska (I1IT) — 20 akagemMuyecknx yacoB B OUYHOH Gopme.

4.1. Conep:xkaHue AUCHUIJIMHBI 1O pa3genam (TeMaM), COOTHECEHHOEe C BHIAMU U

TPYAOEMKOCTBIO Y4eOHBIX 3aHATHI

Ne Buael 3anHatuii, nx DOpMBbI TEKYIIETO
1/ Paznensl (TeMbr) = 00BEM (B ak.uacax, Mo KOHTPOJI YCIEBAEMOCTH (110
JTIACIUIUIMHBI 3 04HOM (opme 00yUeHHsT) O4HOIT hopme 0OyueHusT)
=
8 3aHATHS 3aHATHS o .
JIEKITHOH- ceMuHap- OpPMBI TPOMEKYTOUHON
HOT'O TUIIA CKOT'O THIIa arTecTaiun
1. | Opranmzanus paboTHI 5 2 4 mabop. | YcTHBII onpoc
OaknabopaTopuu. TexHuka 3aHATHE
0e301macHOCTH.
2. | Mopdosorusi MUKpOOPraHU3MOB 5 2 4 mabop. | Ycrusii onpoc. OTUéT.
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3aHsTHE
(I1I1)

3. | AHaToMHUsI MEKPOOPIaHHU3MOB 5 2 2 nadop. | Ycrubiid onpoc. OTYET.

3aHsTHE

4, OKOJIOTHS POKAPHOT 5 4 4 mabop. | YcTHBIN oTIpoC. OTtuérT.

3aHATHE Komnoxsuym.
(1)
5. | 'eneTrka MUKpPOOPraHU3MOB 5 4 4 nabop. | YcrHelii onpoc. OTUET.
3aHATHE
(I1I1)

6. | [IpunHIume u METObI 5 8 4 nabop. | YcTHBIM ompoc. Ortuér.
KyJIbTHBUPOBAHHS sansaTue | KommokxBuym
MUKpoopraHu3mMoB. PocT u pasButne (I1IT)

MHUKPOOHO# KYJIBTYPHI
7. | CucreMaTrKa MUKPOOPTraHU3MOB 5 4 4 nabop. | YcrHslii onpoc. OTUET.
3aHsATHE
(I1I1)

8. | CtpykTypa 1 pa3MHOXKEHHE BUPYCOB. 5 4 4 nabop. | YcrHelii onpoc. OTUET.
PaznooOpasue BupycoB 3aHSITHC

9. | 3aKIOYNTENHHBIN. [lonBenenue 5 6 4 mabop. | YcTHBIHA orpoc. OTuér.
HUTOI'OB MW aHAJINU3 HPOMECKYTOUHBIX 3aHATHUC KOHHOKBI/IyM
PE3yJIBTATOB OCBOCHHMSI TUCIUIIIHHBI

Hroro 3a cemectp: 36 32 DK3aMeH

HTOro no JUCHUILIAHE: 36 32

4.2. Pa3BepHyTO€ ONMUCAHHE COAEPKAHUS Y1eOHOT0 MaTepuaJia o pasaejiam

Tema | «Hcmopusa pazeumun MUKpoouonozuu

OMOUPUYECKUH 3Tall B pa3BUTHH MUKpOOHOIoruu. I'unoresa o KuBoi mpupoje Bo3OynuTeneit
3apa3HbIX 3a00J1€BaHU.

Mopdonornueckuii stam. “Taitael mpupoas’” A. Jleenryka (1695). Onmcanue OCHOBHBIX
Moponoruueckux gpopm 3a 150 net. Unpexnronnas MUKpoOHO0JIOTHs U €€ pa3BUTHE.

OmnbiTel CamoiinioBUYa Mo Jioka3aTeabcTBY Hpupoabl uymbl (1771). UccnenoBanus JxeHHepa
(1798) o npuBHUBKE COACPKUMOTO MYCTYJ KOPOBBLEH OCIIHI.

Pacrser Mukpo6uonoruu Bo Bropoil nojoBuHe 19 Beka. Pa3Butre MH(EKIIMOHHON MUKOJIOTHH.
OTtkpseiTHe Bo30yauTens cubupckoi s3Bbl. Baxknelmme otkpoiTus [lacrepa. Ilacrepuzanus kak ocHOBa
IPOMBIIIICHHON MuKpoOuosioruu. [IpuBuBku or OemieHcTBa M Apyrux OonesHei. bopeba ¢ Teopueit
“camMOIPOU3BOJILHOTO 3apOKICHUS KU3HU MUKpoOOB”. @PopmupoBanue antucentuxku (Jlucrep).
Otkpeitne P. Koxom Bo3Oymutens TyOepkynes3a, xojepsl. [IpuMeHeHHe OKpacku OakTepHii
AQHWIMHOBBIMHM KpacHUTENsIMU. Y COBEpPUIEHCTBOBAHME 3THUX MeToJI0B yueHHkamu Koxa. ObocHoBaHMe
yY4€HHS O KIETOYHOM HMMMYHHUTETE, KaK €CTECTBEHHOM MEXaHM3ME 3alllUThl OT TaTOI€HHBIX
MUKpoOopranusmMoB (Meunukos, 1882).

WBanosckuii (1892) — ocHoBaTens BUpycosioruu (BUpyc TabayHoi Mo3auku). Mcmonb3oBanue
MUKpPOOPraHu3MOB Kak reHerndyeckux o0wekToB. Cunte3 BupycHoil JJHK (KopubGepr, 1967) OmnbiTsl
I'puddura no tpancpopmanuu JJHK nmHeBMOKOKKA.

O6ocHoBanne Ha mpumepe aykcorpodor rumore3 lreH — 1 Oemok (bumn-Tarym) OmnbITh
3anzepa u JlenepOepra no reHeTHYECKOM TPaHCAYKLIMH.

PacmmdpoBka MexaHHM3MOB KOHBIOTALIUK U POJIb SITUCOM U IUIa3MH/JI, KaK BEKTOPOB.
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Pa3zButne reHHoi HHXXCHCPUHU U CO3AAHNEC TPAHCICHHBIX MUKPOOPIraHU3MOB.

Tema |l «Muxkpobuonozusn Kaxk HayKa 0 HeBUOUMBIX HEEOOPYHCEHHOMY 2NA3Y
MuUKpoopzanuzmax. Anamomus u mMopghoiozusny

1. Otnnuue MPOKapUOTHYECKUX KIETOK OT 3yKapuoTuyeckux. OCOOEHHOCTH T€HETHYECKOIo
MarepHaia, Cnoco00B pa3MHOXKEHHSI, OPTaHOUI0B, META00IM3MA.

2. Mopdonoruyeckue GopmMbl U pasMepbl MHUKPOOPraHu3MoB. KOKkM (MHKPOKOKKH,
JUTTOKOKKH, CTPENITOKOKKH, CTAHIOKOKKH, TETPAKOKKH, CAPIIMHBI). ACIOPOr€HHBIE MAIOYKH (IHILIO-,
cTpenTo-, U aApyrue Oakrepun). CrioporeHHble MaJo4YKy (Oaruiuibl M KiIocTpuauu). M3Bureie Ghopmbl
(crimpuILIBI, CHUPOXKTHI, BUOpHOHBI). Bersmmecs popmel. [Ineriomopdusm npokapuor. (ITpumepsr)

3. AmnatomMusi MHUKpoopraHu3MoB. KierouHas CTeHKa, IUTOIUIa3MaTHYecKass MeMmOpaHa,
MPOTOIIACT. XUMHUYECKHI cocTaB MpoKapuoT. OpraHoreHsl, Makpo- M MHUKPOAJIEMEHTHI, (PaKTOPHI
pocta. AykcorpodHbie ¥ MPOTOTPOPHBIC OpPraHU3Mbl. XUMHUYECKUN cocTaB. OCOOEHHOCTH CTPOSHUS U
byHKIUM KJIeTOYHOM cTeHku. CTpykTypa mnentuaoriukana. llutomnmazmatuyeckas memOpaHa, €&
CTPYKTypa, poib OenkoB u jaunuaoB. Otimmuus ['pam+ n ['pam- MukpoopranusmoB. bakrepuanbHbie
AQHTUTEHBbl (KIYTUKOBBbIE, comaruueckue u JAp.). OCOOEHHOCTHM CTPOECHHSI JKTYTUKOB, YEXJIOB,
MUKPOIIUJIIEH.

4. IIporomutact u ero cocraBHble YacTH. OCHOBHBIE OTPAaHOUIBI KJIIETKH. Me30COMBI, XJIOPOCOMBI,
(UKOOMIHCOMBI, XpOMaTO(QOPHI, a3POCOMBI, THJIAKOHIBI, MUKPOTPyOOukH. VX BHIBI, CTpOEHUE H
bynkun. Bxmouenus. uromnasma. Ponp HeopraHM4ecKMX M OpPraHMYECKUX COCIMHEHUN B
nojaaepkaHuu romeocrasza. Ocmorudeckoe gaBieHue. COCTOSHUE 30151 U Telsl.

5. Tlokosmmecs (GopMbl MUKPOOPTaHU3MOB. OK30- U SHJOCIOPHI, LHUCTHI, TOPMOTOHHH,
0acoluTHI U Ip.

Tema 111 «IKkonozusa mukpoopzanusmos. Ilpokapuomol Kak 3epuduonmel. Baruanue
aduomuyueckux u OuOmMuUYecKux hakmopoe

1. Baustaue abuotudeckux gaxtopon. O01Me 3aKOHOMEPHOCTH UX BIUSHUSA. 3akoHbl JInbuxa u
[endopna.

1.1. Bnusnue conneuHoro cnektpa. KopoTkuii ynbTpaduoner kak OaKTepULUUAHBIA U
MyTareHHslid Qaxrop. Ponb anuHHOrO yneTpaduosnera B mpouecce (GoTocuHTe3a. BnusHue BUAUMOTO
CBETa Ha CYTOYHYIO U CE30HHYIO aKTUBHOCTb MPOKapHOT U Ha ¢oTtocuHTe3. NH(DpakpacHoe u3ayueHue.
BosgeiictBue temneparypbl Ha MUKpoObI. [Icuxpodunbl oOnauraTHbie U (hakyJIbTaTUBHBIE U MPUYUHBI
XOJIOJIOYCTOMUMBOCTH. Me3oTepMouiibl, MX DJKoJornyeckue HumM. TepModuibl (0OIUTraTHBIE,
(baxkynbTaTHBHBIE, TEPMOTOJIEPAHTHBIE, SKCTpeMalibHble). [IpuunHbl TepMoycroiiunBocTi. Bnusaue pH
cpenpl.  HeiltpopunbHble  MHUKpOOpraHu3mbl. — XapakTepUCTHMKAa  ONTUMyMa M IOPOTOB.
KucnoroycroifuuBele u 1menodHoycroiuuBsle. Anugoduinsl U ankagoduiasl. OONTUMYM M TMOPOTH
pa3Butus. BiausHue razoB. A3poObl paxkynbTaTUBHBIE U oOauratHeie. PaKylbTaTUBHbIE U OOJIUTaTHBIE
aHa’poObl. MUKPOa’pO(UIIBI U TUTIEPKATHIYECKHE.

1.2.Baustaue 6uoTHueckux (hakTopoB Ha MHUKPOOPraHU3Mbl. MHKpPOOHMOIEHO3bI U HX CBSI3b C
JIpYTMMH 1I€HO3aMH. THIBI B3aMMOOTHOLIEHMH MEXKJYy MHKPOOPraHM3MaMU W MaKpOOPraHU3MaMU U
Mexay coboit. Canpodurus. IluieBsie nenu U posib B HUX NMPOKApUOT. 3HaYCHHE MUKPOOPTraHU3MOB B
OMOTHUYECKOM KPYTOBOPOTE 3JIEMEHTOB M BEIIECTB B Onocdepe.

1.3. MukpoorpaHu3Mbl KaK Mapa3uThl.

Wudexnumonnpii nporecc. Bopora wuHbexkimumum u cnocoObl 3apaxeHus. BiusHue 10361
B0o30yuTens. [laToreHHOCTh M BUPYJIEHTHOCTh. PakToOpbl BUpYyJeHTHOCTU. TokcuHeMus. CenTuuemus,
cercuc, cenTukonuemus, MunumanbHas jetaibHas no3a (DLM) Bo3Oynutens. CmemanHas, cymep-,
penHdekuusa. XpoHHUEeCcKoe TeueHHe HH(EKIMOHHOTo Mpoliecca. bakTeproHOCUTENbCTBO. Y CIOBHO-
NIaTOTE€HHBIE MUKPOOPTraHU3MBI.
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1.4. AHTHONO3 U aHTHOMOTHKU. AHTUOMOTUKU KaK aNIOMOHBI, YY9aCTBYIOIINE B MEKBUOBBIX
OTHOUICHUSIX.

Krnaccudukanuu aHTHOMOTHKOB: 1) MO XMMHYECKOH HPUPOJE, MPOUCXOKACHHIO (KUBOTHBIC,
pactutenbHble,  OaKTepualbHblE,  IUJIECHEBbIE M AKTUHOMUIICTHBIC,  CHHTETHYECKHE U
NOJyCUHTETUYECKHE); 2) MO0 OOBEKTy BO3JACHCTBUS (aHTHOAKTEpHAIbHBIE, MPOTHBOBUPYCHBIE,
MIPOTUBOOITYXOJIEBbIE, AaHTUTPUOKOBBIE); 3) MO MEXaHU3MY JACUCTBUS (HapylIarouue OMOCUHTE3 U €ro
aTamnel, OJOKUpYIOUIHEe (EepMEHTHBIE CHCTEMBbI W JbIXaTelbHble IenH); 4) mo 3ddekry Bo3aencTBUS
(OGakTepunuaHble, OaKTEPUOCTATHYECHKE); S5) MO XUMHYECKOM mpupoae (aMHHOTIMKO3HIBI,
MaKpOLMKJINYECKUE JIAKTOHBI, IENTHU/IbI, IEITOU/IbI).

[IpoGnemMbl B TOpPUMEHEHWH AHTHOUOTHKOB (YCTOWYMBOCTH K HHM MHUKPOOPIaHU3MOB,
TUCOAKTEPHO3BI).

Tema I\ «Mukpognopa 06vekmoe okpyicaroueii cpeov»

AYTOXTOHHAsi M aJUIOXTOHHasi MHUKpoduopa. CaHHTapHO-TIOKA3aTENIbHBIE MHKPOOPTaHU3MBI
(BI'KII, ¢exanpHblii 3HTEPOKOKK, CTA(UIOKOKKH, CTPENTOKOKKH, KIOCTPUAMH, TEepMO(UIbHBIE
Oaktepun). Mukpoduiopa Tela 4YeIOBEKa, KaK NPOAYKT JUTUTCIIEHOW KOABOJIOIHMUA MHKPO- H
MaKpOOPTaHU3MOB.

Muxkpodiiopa Koxu denoBeka. Poitb ayToXTOHHONW MUKPO(MIOPH! KaK aHTArOHUCTA IMaTOTeHHON U
YCIOBHO-TIATOT€HHOM. VICTOYHMKM NMUTaHHUS ayTOXTOHHOH (uiopbl. DnuaepMaibHbIE U canpo(UTHBIN
CTa(pUIOKOKKH, MHKPOKOKKH, Canpo(UTHBIE CTPENTOKOKKHA IU(PTEPOH[IBI, IIECHEBBIE M APOKIKEBHIC
rpu6sl. [laTorenHsle ¥ ycaoBHO-IIATOr€HHbIE (BO30YIUTENN Ira30BOI raHrpeHbl, CTOJIOHIKA, CHOMPCKON
SI3BBI, SHTEPOIATar€HHbIC KUIIIEYHBIEC MAIIOYKH, 30JI0THCTO-KEITHIH CTA(UIOKOKK, CIIOPHI).

Mukpodopa CIU3UCTBIX 000JI04eK. AYTOXTOHHas: auuAO(QMIbHBIE NATOYKU, JUIUIOKOKKH,
canpouTHBIC BUBI CTA(QUIOKOKKOB, MUKPOKOKKH, aMeObl U Ap. IlaToreHHas U ycioBHO-TIATOT€HHAS:
30JI0TUCTO-XKENThIN CTa(hUIOKOKK, THEBMOKOKKH, KOPUHOOAKTEPUHU U JIp.

Muxkpoduiopa KeTyJOYHO-KHMILIEYHOIO TpakTa: JKeIyJKa, TOHKOM M TOJCTOM KHILIKH.
OHTEpOKOKKH, TIpUOBI, KIOCTPUIMHU, KHUIICUHBIH CTA(QUIOKOKK, HHTEPOKOKKH. AHa’dpOoOHbIE
oudunodbakTepun, Jakrodanuibl. Jucoakreprossl. OCOOEHHOCTH THOTOOMOTHYECKUX OPTaHU3MOB.

Mukpodiopa JpIxaTelbHbIX MyTel (HOCOTNIOTKA, 3€B, jerkue). HemaroreHHsle cTaHUIOKOKKH,
CTPENTOKOKKH, THEBMOKOKKH, AUPTEPOUIBI U JP.

Muxkpodnopa ModenosnoBbix myTeil. OcoOOeHHOCTH MUKPOQIIOPEl MOYEHCITYCKATEeIbHOIO KaHaja
MY>KYMH (MUKOIIJIa3Mbl 1 MUKOOAKTEpUN) U KeHIIMH (cTepuiabHOoCTh), UTITIIL.

Mukpod.iopa Bo3ayxa, Kak alJ0XTOHHAsA

3 da3pr GakTepuaTbHOrO a’po30isl (KamenbHas, KanelbHO-sJepHas, MbuieBas). VICTOYHMKH
MUKpOQUIOpbI, HeOnaronpusTHole (akTopsl. 3MeHeHHEe KOHIEHTpAalMd MUKPOOPIaHM3MOB B
3aBHCUMOCTH OT OCOOEHHOCTEHW SKOCHCTEM, BBICOTOW HaJl MOBEPXHOCTHIO 3€MJIM, CYTOUHBIX PUTMOB,
BpEMEH roja, MnpeoliajaHue B BO3JAyXe MHUKPOKOKKOB, CIOPOBBIX (opM OakTepuil M IJIECEHHU.
[Toka3zarenu uncToThl Bo3ayxa. Ilpeobnananue cpenu canpopuToB MUKPOKOKKOB, IIECEHEH, CIIOp U UX
BEreTaTuBHBIX (popM. o U B — remonuTHueckue cTpenTokokku (10 1500 Bunos). Ilepenaua Bo3ayiHo-
KareJIbHBIM IyTeM — 4epe3 BO3AyX Bo30ynuTeneil BUPYCHBIX U OaKTepUalIbHBIX 3a00JeBaHUM (TpHIIII,
TyOepKyJie3 u Jip.)

Muxpod.a0opa n04Bbl.

Knaccudpukanusa mnouBeHHbIX Oaktepuid 1o OMenssHCKOMY (3MMOTEHHBbIE, ayTOXTOHHBIE,
ONUTOTPO(HBIE, XEMOTUTOTPOPHBIE). FIX ponb B MpOIECCakX MUHEPATU3AMA OPTaHUUECKUX BEIIECTB.
[IceBgoMOHanbI,  CIOpPOBblE,  OalMIIbl, AKTUHOMMIETHI,  HUTpUdUKaTOphl,  (¢y300aKTEepuH,
noukyromuecs, credenbkoBble. CaHMTapHbIE TOKa3aTe€IM YHUCTOTHI TOYBBI (CAapPOOMOHTHOCTH,
konruecTBo TepModuio u crop, BI'KII, ¢pexanbHbIi SHTEPOKOKK, CTAPUIOKOKKH).

Muxpod.aopa BoabI
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AyTtoxoTHas MHKpoduiopa (MUKPOKOKKH, IICEBJOMOHAIbI, (HOTOOAKTEpHH, MpoCcTeiue u np.).
ANIOXTOHHAsI, €€ UCTOYHUKH (OBITOBBIE CTOKH, BO3AYX, KHBOTHbIE, pacTeHus,). CTeneHu carnpoOHOCTH
— mosucanpoOHas - 10 TPUTMOHOB, (.-ME30CaIlpOOHast - COTHH THICSY, MUJUTHOHBI, -Me30canpoOHBbIe -
JIECATKU COTHH THICSY, OJIMTOCANPOOHAst - COTHH THICAY B | MII. COZEp)KaHUE OPraHUKH, KUCIOPOa,
a’po6oB u aHa’poOoB. Kome-Tutp, kons-unaexc, bI'KII.

CrpaTudukanus BOJI0EMOB
Oco6eHHoCcTH MUKPO(DIOPBI. DMUIMMIHOH — a3p00bl, TOPMOKJIMH, TMIIOIMMHEOH — aHA3pOOBbI.
MexaHu3Mbpl caMOOYMINEHUS BOAbl.. JleiictBue OuoduiabTpaTOpoB, MHUKPOOOB U  pPACTCHHUH,
aHTaroHUCTOB. VICKyccTBEHHass OYMCTKa BOJbl. MexaHHWYecKH (pe4yHOM NecOK, IPEBECHBIH Yroib),
XUMHUYECKH (XJIOPHpPOBAaHUE, OJIArOPOAHbIE METaJUlbl, O30HHPOBAaHHE M JIp.), KOMIUIEKCHBIE C
npeoOaagaHueM OMOJIOTUYECKOTO areHTa (OTCTauBaHUE, a3POTCHKH, METATEHKH ).

Tema NV «l'enemuka MuKpoopzanu3moey»

I'eHHasi MH:KEHePUS B IPUPOJIE
(MexaHu3Mbl peKOMOMHAIIMN HACJEACTBEHHOI0 MaTepHaJia)

Tpancdhopmaniusg — mnepeHoc TeHEeTHYECKOro marepuasia 0e3 HEMOCPEeICTBEHHOTO KOHTAaKTa
noHopa u perunuenta. Oneitel 'puddura, Mak Jlnoiiga u ap. O6bekt Tpancopmanuu (MHEBMOKOKKH,
OanmuIBl, HEMCCEPUH | JIP. ), CTAINH TpaHCHOPMAIUH.

1. ®opmupoBaHue COCTOSIHUS KOMIETEHTHOCTH JoHOpa ((haza morapudmudeckoro pocra). Pomb
(epMEHTHBIX KYJBTYp AOHOpa B (opMHUpOBaHUU 3TOr0 coctosiHus. Jo3a Tpancdekranta (0,1 Mxr Ha 1
MJT CYCHIEH3UU KJIETOK).

2.Ancopouust 2-x menouyeunoit JJHK moHopa Ha TOBEpXHOCTH pPEIMITMEHTA, PECTPUKIHS Ha
nunkue pparmenTsi (5*10°)

3.IlpoHMKHOBEHHE B ITUTOILIA3MY PEIMITMEHTA U Jierpaaanus Hesnaunmoit anti JJHK.

4. VaTerpanus B HyKJI€OTH]I pelUNMenHTa ((hparMeHT NpUMEpHO U3 15 reHOB) TPAHCIIO30H.

5. Y aBoenue ¢parmMeHTa u skcrpeccus rexa (1-2 mpusHaka)

Tpancaykius. PekoMOuHanusi reHOB ¢ TIOMOIIIBbIO BEKTOPOB (OakTepuodar, BUPYChl, XUMEPHI).
®aru kak BEeKTOpHI (p22,2-1 KUIIEYHOH MaI0uKH).

Crenuduueckas  Tpauncaykiuss  (par A E.coli). Cnenududeckne  TpaHCKPHUIITA3HI.
Hecnenuduueckas obmas TpaHCIyKIus. AGOPTUBHAS TPAHCTYKIIHSL.

JIuzorenHsle U ymepeHHble (aru, ux poiab. CocTosHUE mpodara U ero akTUBALMS C 3aXBaTOM
reHa goHopa. [Ipukperuienue Qara. Brenenue 2-nienoueunoit JIHK cdara. Jlerpagamus He3Hauumoi
HUTU. Ee 3aKoybIIOBBIBAaHME M BCTpaMBaHUE ‘“KOJIBIIO B KOJIBIIO® B OaKTEPHAIBHYID XPOMOCOMY.
Y aBoeHHE 3HAUMMOM LIEeNU. DKCIPECCHSI TeHa.

Konproramus. bakrepuansusie miazmuasl (20-100). Knaccudpukamus: F*, R u Col dakropsr. F+ -
dakTOop IUIA3MHUIA HECyllash TEHbl, OTBETCTBEHHBbIE 3a (HOPMUPOBAHHE TOJOBBIX BOPCHHOK H
KOHBIOTanuio. /[pyrue reusl (peruiMKoHbl, Hayana u 3aBepiienus perukannu JIHK, BcraBounsie u np.).

CoenuHeHre “NOJOBBIX MAPTHEPOB”, MPEBpALCHNE TUIa3MH/IbI B IMHEHHYIO (opMy, Jerpaganus
ne3naunmoit er JIHK, 3akonbrossiBanue u oxcnpeccus rena (FF— F — FY),

Ponb mnasmup kak Bektopa, Hf2 daxrop (s3mmcoma) — B cTpyKType GakTepHantbHOW XPOMOCOMBEI.
[lepeHoc reHOB 3HAUMMOM IIENH B KJIIETKY PELUIIUEHTA.

R-daxrop. Hecer rensl ycTOMYMBOCTH K aHTUOMOTHKAM, CyIbhaHUIaMHUIaM U Jp. Bo3MOXKHOCTD
kouwtoranuu (tra). HeBo3MokHOCTH (opMupoBaHUs 3mECOMbI. MexBuaoBoi mepenoc. Col-dakrop.
Kosnuiael u 6akrepuiunbl. Pons FF-gpakropa.

Ponb reHoB GakTepHanbHOTO HYKJI€OU1a B KOHTPOJIE TUIa3MHUI.

Tema VI «Cucmemamuka MUKpoop2aHu3moe»
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Cuctema moxauapcrBa mnpokapuoT. Kmaccuduxauwms. Takconsl (Bugy — pox — Tpuba —
CeMEeICcTBO — KJ1acc — MopsiioKk — ¢uiayM — aomeH). Kputepun knaccudukanuu.

Mopdonoruueckue Kputepuu: ¢Gopma, CIOCOOHOCTh K 00pa3oBaHUIO CIIOp, Karcyd,
MOJBWKHOCTh. THHKTOpHalbHBIE cBoiicTBa (okpacka mo ['pamy u T.1m.). KonmopuanbHble cBoiicTBa
(pa3mepsl, LBET, IPO3PAYHOCTh U T.I.). DKOJOTMYECKHE KPUTEPUHU: OTHOIIEHHE K Temmeparype, pH
Cpelibpl, Ta3aM, aHTUOMOTUKAM U (haram, MECTO B SKOCUCTEMaX.

Ceponornyeckue kpurepuu. Crnenuduueckue ChIBOPOTKH K pa3IMYHBIM THUIIAM AHTUTCHOB.
OtHomieHue K 6akTepruodaram.

Ou3NONOro-OMOXMMHYECKHEe  KpUTepuH. Tumbel  muTaHus.  [emeTuueckue  KpUTEpUH.
Cootnomenne A+T:I'+1I. CocraB nHykieotuaoB  pubocomHorr PHK. ®otoopranorereporpodsi,
(GOTONMUTOABTOTPOPHI, XEMOIHTOABTOTPOPBI, XeMOOpraHOTeTepOoTpOodbl. DEepMEHTHI, PACHICTUIIONINE
AMHHOKUCIIOTBI, OCJIKH, JINTTU/IbI, HYKJIIEHHOBBIE KUCIOTHI.

Hywmepuueckast takcoHomust. Muaekc accormaru Sjk=m/n;

Hecucremarnueckue nmonarus. Yucras u cMemaHHast KyibTypa. KiloHbI, IITaMMBI.

KpaTkuii cucreMaTnyeckuii 0030p
HanOoJ1ee BAXKHBIX Py MUKpooprann3MosB (o bepaxn)

I. I'paMnosioKuTeIbHbIE KOKKH.

I.1 O6nurarno-a3poOHbIe U (haKyIbTATUBHO-a3POOHBIE KOKKU

I.1.1 CemeiictBo Micrococcaceae.

Pox Microccocus (rp 17). Tumosoii Bum Micrococcus luteus. Tecroseiii Bua Micrococcus
lysodeiticus.

Pon Staphylococcus. Tumosoii iz Staphylococcus aureus.

I.1.2 CemeiicTBoO Streptococcaceae.

Pon_Streptococcus. Canpodutsl u ycioBHONarorenHeie, remonutudeckue (Str. haemolyticus).
OburaTenu poToBOU MOJIOCTH, BEPXHUX JbIXaTeNbHbIX IMyTel. Tunosoit Bua Str. pyogenes.

Pon Enterococcus. Camnpodwutsl, ycioBHOMatoreHHbie. OOUTATENM TMUIEBAPUTEIHLHOTO TPAKTa,
MOYBBI, MPOJYKTOB NMUTaHUA, BOJbl. CaHHWTapHONOKAa3aTelbHbIE MUKPOOPraHU3Mbl. THumoBoil Bua Ent.
faecalis. Pox Gemella). Pox Leuconostoc.

I.1.3 O6GnuraTHO aHa’pOOHBIE KOKKU U Manouku (Tp 4), He 00pa3yroT crop.
Pox Peptococcus. IMapsr, TeTpaasl, nenouku. Crop He 00pasyrot, HermoaBmwxkHbl. O-/F+. YriaeBo s
He pasnararoT. Kojgonuu yepHoro nBera. [lapa3sutsl CIU3UCTHIX.

Il. T'pamMoTpuuaTebHble KOKKH M MAJ0YKH
1.1 'pamoTpunaTe/ibHbIe 23PO0HbIE KOKKH M MAJT0YKH.

11.1.1 Pox Neisseria. [Tapa3utsl ciusucthix. Tumnosoii Bua Neisseeria gonorrhoeae.
11.1.2 Pon Moraxella. [Tapa3zuTs! cau3ucthix y noikunorepmusix UIIIIT.
11.1.3 Pox Brucella. Buytpukierounsie mapa3utsl (Opyemiés).

I1.1.4 Pon Pseudomonas.. OGutarenu MOYBBI, BOMbI, PacTeHHiA, deaoBeka. TumoBoi Bua PS.
aeruginosa.
11.1.5 Pox Xanthomonas.

11.2 T'pynna S. @akyabTaTUBHO aHA3poOHbIe ' paMooTpuIIUTEeIbHBIE TATOYKH
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11.2.1 Cem. Enterobacteriaceae (BI'KII). Tunosoii pox Escherihia, 50% maroreHHsl U yCIOBHO
[aTOTCHHBI, OOMTATENH MHUIIEBAPUTEILHOTO TPAKTA MIIEKOIMTAIOIINX, IITHII, HACEKOMBIX.

Pon Escherihia, TumoBoit Bux E. coli. Yrtummsupyror riaroko3y u Jnakto3dy. OOutarenu
IHIIEBAPUTEILHOTO TPAKTa YEJIOBEKA U KMBOTHBIX, CAHUTAPOIIOKA3aTSIIbHBIA OPraHH3M.

Pox Enterobakter, ycioBHO matoreHHBbI.

Pox Klebsiella. TunoBoii Bux K. pneumoniae.
Pox Serratia (uymecnas majouka), Bapuant poaa Enterobakter.
Pon Proteus. O6urarenM MOYENoIOBBIX MyTe YenoBeka. Tumosoi Bua P. vulgaris.

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

Pos Shigella, tunosoii Bux Sh. dysenteriae.

Pos Versinia — noaBuKHOCTD &, KaTaOOJIM3M TITIOKO3bI (KUCIIOTa, Ta3 +). Tumosoii Bua V. pestis —
BO30YIUTENb YyMBI.

11.2.2 Cem. Vibrionaceae. V. cholera — Bo36yautens xomepsl.

1.3 I'pynna 12. I'pam -, xemonutoTpodHble a’poOHble OaKTepuu, TMaJOYKH, KOKKH,

>

HETOJIBIKHBIE, 00pa3yroT YeXJIbl, OKUCIIeHHE cyOcTparoB conepxkammx N, Fe, S, Mn u ap.

11.4 I'pynna 9. I'pam -, a3poOHbIe GaKTepHH.
Cewm. Bacterioidaceae. ITumieBapuTeabHbIN TPAKT YeIO0BEKA, HACEKOMBIX.

1.5 I'pynna 13. Metanoo6pa3yrorue 6aKTepu.

I11. U3BuTHIE (hOPMBI

1.1 I'pynna 1.

Cewm. Spirochaetaceae

Pon Borrellea — Bo30yauTens KIICIIEBOTO U BIIUBOTO CHITHOTO TH()A.

Pox Leptospira — canpodutsl 1 apa3uThl, BO3OYAUTEIN KEATYXH.

Pox Treponema. Tunosoit Buz T.pallidium — 6ieanas cnimpoxera, Bo30yauTes cuduirca

111.2 I'pynna 2.
AspoOHBIE/MUKPOA3 10 HIIbHBIE, TOIBUKHBIE, CIUPAIbHbIE, TPAaMOTpULIATEIbHbIE OaKTePUH.

Pon Spirillum. Tunosoii Bux Spirillum vulgaris.
Pon Helicobacter — Bo30yauTens racTpura, sI3BEHHOW OOJIE3HU JKeynka U 12-MepCTHON KHIIKH

(H.pilori).

111.3 I'pynna 18.
['paMIT0IIOKUTETHBIC TAIOYKU M KOKKH, 00Pa3yIOIIHe YHIOCIIOPHI.

Cewm. Bacillaceae
Pon Bacillus. Tunosoit Bug Bacillus subtilis.
Pox Clostridium. Bo36yautenu 3aboneBanuii deaoBeka (00TyIHM3M, CTOJIOHSK U Ip.)

111.4 I'pynna 21. MukodakTepuu.

Pox Mycobacterium. Tunosoii Bua Mycobacterium tuberculosis.

I111.5 I'pynna 9. Pukercum n xjiaMuauu.
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Cewm. Rickettsiaceae O6muratasie BHYTPHKIECTOYHbIE apa3uThl, coaepxkaniue u JJHK u PHK.
(Puxercus [IpoBaueka — CBIITHOM, BIIUBEII TU().

Tema VII «<KyabmueuposaHue MUKpoOp2aHU3mMo8»

[lepuonuueckoe kynabTHBHpoBaHue. OcoOeHHOCTH pocta W pasButus (lag-gasa — 1-2 uyaca;
SKCTIIOHECHIMaIbHAs ¢aza — 3-4 vaca; ¢aza 3ameIeHHoro pocta — 1-2 yaca, cranuonapHas dasza — 4-5
gacoB; (aza ormupanusi — 2 u 6onee yacoB). CKOpOCTh pocTa U €e KOHCTaHTa. Ypoxail 6uomaccsl (X
=Xmax-X0) B CTallHOHAPHOM (a3e.

Knaccuukanuss NHUTATENBHBIX CpeA IO TMPOUCXOXKICHHIO (PAaCTUTENBHOTO, KHBOTHOTO,
CHHTETHYECKHUE), M0 KOHCUCTEeHIMH (KHUIKHE: caXxapHblii OyJIbOH, MSCHAas BOJA; MOJYKUJIKHE. arap-
arap; IJIOTHBIE: MsicOnenTOHHBIN arap). [Ipocteie (MIIb, MITA) u criennaibHbIe CPebl.

JuddepeHnnanbHO-TUarHOCTUUECKUE CPEIBL.

TpeboBanust k mnuratenbHbIM cpenam. Hamuume B HuMX opraHoreHoB. [Ipo3pauHocTs,
M30TONUYHOCTh, OmNpeleineHHy0 pH, CTepUIbHOCTh, OTCYTCTBHME MOCTOPOHHHMX 3allaxoB, HAIUYUE
KoHieHcalonHou Boanl, OBII.

1 nenb. Boinenenue n unenTudukanus yuctoi KynsTypsl. [loce. MHkyOarus.

2 neHb. Brinenenue unctoil KyibTypbl. M3yueHue KOJOHMAIbHBIX CBOMCTB: pa3Mephbl, LBET,
dbopMa odepTaHui, MPO3PAYHOCTh, MOBEPXHOCTh, MOJOKEHUE MO OTHOUICHHIO K MOBEPXHOCTU CPEIbl,
KoHcucTeHuus. Okpacka 2 kosjoHuu 1o I'pamy, nepeces.

3 nenb. Onpenenenue pepmentoB. [loceBrl Ha cpenbl ['uka, ONbHENUIIKOTO U JP.

4 nenb. OlLieHKa pe3ylbTaTOB, IMPOBEIACHHE CEPOJOTMYECKUX PEaKLUH, YyBCTBUTEIBHOCTh K
aHTUOMOTHKAM U (haram.

HenpepriBHOE KynbTUBHPOBaHHE (B LENSIX NOTyUeHUs 00JIbII0I Onomacchl OakTepuil).

XeMocTart U TypOUI0CTar.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
TexHnonorun mnpoOIeMHOrO0 OOy4YeHHUs, AMCTAaHIMOHHOTO OOy4YeHHUs, NPOEKTHas, PEUTUHIOBasd,
TEXHOJIOTUS PA3BUTHUSI KPUTUUECKOTO MBIIUIEHUS, KEHC-TEXHOJIOTHH, TEXHOIOTUs yUeOHOM TUCKYCCUH.
[lepeuenr  WHG(OPMALMOHHBIX  TEXHOJIOTMH,  HCIOJB3YEeMBIX  IMPU  OCYIIECTBIECHUU
00pa30BaTeNLHOTO Mpoliecca MO AUCHUILINHE: TEXHOJIOTUH CMEIIAHHOTO 00yUeHUs.

6. YueOHO-MeTOAHYeCKOEe 00ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4aroUIuXCcst

VY4eOHo-MeTOIMYECKOE OOecredeHrne JUCHUIUIMHBL  «MHKpPOOHOJIOTHUS UM BUPYCOJIOTHS»
NpPEJCTAaBICHO METOAMYECKMMM  YKa3aHUSMH, JIOCTyl K KOTOpbIM o0ecriedeH Ha  caiite
http:/lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin_2015.htm/view.

[TomHOCTBIO Bechb METOAMYECKHH MaTepuail IO OO0eCHeueHHIO CaMOCTOATENbHOM paloThI
cTyneHToB npuBoautcs B Ilpunoxenun 1 x PII.

7. XapakTepHCTHKA OLICHOYHBIX CPeICTB /UIS TeKyllero KOHTPOJISI YCIIeBAeMOCTH H

NPOMEKYTOYHOM aTTeCTANMU 00yYAIOIMXCS 110 M CHHUILIMHE

Texymuii KOHTPOJb yCIEBAEMOCTH IMPOBOJAUTCS C IOMOLIBIO YCTHOTO ompoca (#
KOJIJIOKBUYMOB), OJIAHKOBOT'O TECTHPOBAHMS, KOHTPOJIBHBIX paboT, a Takke KOHTPOJS MPAaBUIBLHOTIO
oopMIIEHHS TPOTOKOJIOB JJaOOPATOPHBIX paboT (OTYET).

B coorBerctBun ¢ IlosoxeHneM O PpPEUTHHIOBOM CHUCTEME KOHTPOJIA, INEHCTBYIOIIMM Ha
bakynbTeTe, JOCTHKEHUS CTYJEHTOB OI[CHUBAIOTCS] PEHTUHTOBBIMU OajljilaMu:
1. TlpaBunbHOe opopMIIEeHHE PUCYHKOB U IPOTOKOJIOB JaO00OpaTOpHBIX padboT (2 Gasa)
2. Ycrubiid onpoc (3 — 5 6ayIioB)
3. Tecrupoanue (3 — 5 6amnoB)
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4. KomnokBuyMm (6 — 10 6amoB)
5. KontponwsHas padora (6 — 10 6amioB)

MuHuManbHOE KOMM4ecTBO O0awtoB (3 mo S-0ammpHOi M 6-7 mo 10-0amibHOM) CTYACHT MOIy4aeT 3a
MEXaHHYECKOE TTOBTOPEHHE OCHOB M3ydaeMoro Matepuaina. Cpemnee uncio (4 mo 5-6amibHoit u 8-9 1o
10-6amnpHO¥) 3a pa3BEPHYTOE MOBTOPEHUE M3ydaeMOro marepuaia. MakcuMaabHOEe 4ucio 0amioB (5
no 5-6amnpHoi M 10 mo 10-GamnbHOI) — 3a MpUMEHEHHE YCBOEHHBIX 3HAHWW B HOBBIX CHTYallHsX,
KOTOPBIE MpeJyIaraeT Mpeno1aBaTelb.

MaxkcruMaabHOE KOJMYECTBO OaioB, KOTOpOE CTYJIEHT MOXeT HaOpaTh B cemectpe, — 60.

[TpomMexxyTodHast aTTeCTalMs MPOBOJUTCS B BHJIE DK3aMeHa. J[omyck K ax3aMeHy — 35 6asios.
Ha »ok3ameHe TpOBOAWTCS YCTHBI OMPOC TIO BOMPOCAM 3K3aMEHAIMOHHOTO Ouiiera.

MakcuMaabHOE KOJMYECTBO 0alIoB, KOTOPOE CTYIEHT MOXKET HaOpaTh Ha dk3ameHe, — 40.

Hrorosas omeHKa 1o TUCIUTUIMHE CKJIAIBIBACTCS U3 0AJIOB, HAOPAHHBIX CTYJACHTOM B CEMECTpPE
1 0aJuIoB, KOTOPBIE CTYJICHT HAOpaJl Ha SK3aMEeHe:!

55 — 69 6anIoB — OLIEHKA «YJOBJIETBOPUTEIHHOY;

70 — 84 6anmI0B — OIIEHKA «XOPOIIIO»;

85 — 100 6amIoB — OLIEHKA KOTIHYHOY.

8. YueOHO-MeTOIMYecKOe M HH(POPMALIMOHHOE 00ecniedeHne TUCIUTTUHBI
OcHoBHas nuTeparypa:

1. B. A. Kyproukun, A. H. CuByxuH. MUKpoOUOJIOTHS C OCHOBAMHU BUPYCOJOTHH [DIIEKTPOHHBIH
pecypc]: MeToauYecKkre yKa3aHHs K JIa00OpaTOpHOMY MPAKTHKYMY JUIS CTYACHTOB HANpaBICHHUS
"buonorusa" (kBanudukarus "bakanasp") / BaH. 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. Owmensuckuii, B.JL. IIpakTnueckoe pyKOBOJCTBO IO MHMKpOOMOJIOTHM: ydeOHoe mocobue /
B.JI. Omenstackuii ; pea. B.JI. Mcauenko. - 2-e usnm., mom., mepepad. - Mocksa ; JleHuHTpan :
WznarensctBo Akanemuu Hayk Coroza CCP, 1940. - 433 c. - ISBN 978-5-4458-0130-6 ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=116522

JononHuTenpHas IMTEpaTypa:

1. Xpnanos B.M., Beiroguukos I'.B., Epmos ®.1. u ap. ; pen. E.A. Unbunckas ; opopm. C.II.
LentpoMupckuii. 3aHuMarTenbHass MUKpoOuosorus: yueOHuk / Mocksa : 3Hanue, 1967. - 192 c. :
WL ; To xKe [DneKTpOHHBIN pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=447094

2. Bompd, K.®. Teopus zapoxnenus: yueOnuk / K.@. Bompd ; pen. A.E. TaiicmroBuu, E.H.
[TaBnoBckuit. - Mocksa : U3n-Bo Akan. nayk CCCP, 1950. - 628 c. - (Knaccuku Haykm). ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=117224

3. Kpacouko, II.A. Bupycbl u NpuHOHBI B NaTOJIOTUM >KUBOTHBIX W 4YeJoBeKa: MoHorpadus /
I1.A. Kpacouko ; pen. B.I'. KonocoBckas. - Munck : benopycckast Hayka, 2012. - 426 c. - ISBN
978-985-08-1451-7 ; To xKe [DnekTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142280

Pecypchbl nHpOpMaIIIOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH « IHTepHeT»:
Cuctema DJIGKTPOHHOW TIOJJIEPKKHA 0Opa3oBaTeNbHOrO mporecca «Moil  YHHBEPCHTET)
https://uni.ivanovo.ac.ru
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OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
06.03.01 buonorus
(broxumus 1 PU3HOIOTHs)

[Tpodeccnonanbubie 0a3bl JaHHBIX U MH(OOPMAITMOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YuuBepcuTeTckas 6ubanoreka ommaiin» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

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

[Tporpammuoe oOecrieueHne: omepanuonHas cucremMa Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(wm) LibreOffice, unrepuer-6payzep Microsoft Edge u(umu) Yandex
Browser.

9. MaTepuajibHO-TeXHHYECKOE o0ecreYeHue U CIUIIIMHBI

Y4eOHble ayAUTOPUH:

- IS TIPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUMNA C KOMIUIEKTOM CIIEHHaTU3UPOBAHHON Yy4eOHOI
MeOeTM W TEXHMYSCKUMHU CPEICTBAaMU OOYYCHHS, CHYXKAIIUMH JUIS TPEJOCTABICHUS y4eOHOU
uH(popMaluu O0IBIION ayAUTOPUH;

- Uil TPOBEIEHUSA 3aHATUNW CEMHUHAPCKOTO THUIMA, KOHCYJbTAlMH, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUHOM aTTeCTalluU C KOMIUIEKTOM CIHEIHAIM3UPOBAHHON y4eOHOW MeOenu U TeXHHYECKUMHU
CpeAcTBaMu OO0YUYCHHS;

Jlaboparopus, ocHallleHHas J1abopaTOPHBIM 000PYOBaHUEM, KOMIUIEKTOM CHEIMAIN3UPOBAHHON
y4e0HOI MeOeIIM U TEXHUIESCKIMH CPEJICTBAMH OOYUICHHS.

[Tomemienue aJis CaMOCTOSITENILHOM pPa0OThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaTU3HUpOBAaHHON
y4eOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW C BO3MOXHOCTBIO IMOAKIIOUEHUS K ceTh «MHTepHeT» |
obecnieuenueM goctymna B DUOC.

JleMoHCTpallMOHHOE O00OpyJOBaHUE M y4EOHO-HATJISAHBIE MOCOOMS ISl 3aHATUN JICKIIMOHHOTO
THUTA, 00ECTIEYNBAIOIINE TEMAaTHIECKUE UILTFOCTPALIUH.

ABTOp padoueil mporpaMMbl IMCUMILVIMHBL: cT. ipen. CuByxuH Anekceil HukonaeBuu
[Iporpamma paccMoTpeHa U yTBEpIKJIeHa Ha 3acelanuu Kadeapbl OMOJIOTHH

«5» centa6psa 2022 r., mpotokon Ne 1

[Tporpamma oGHOBIIEHA
npoTokou 3acenanus kagenps Ne 1 ot «1» centsops 2023 r.

CornacoBaHo:
PykoBoaurens OI1 vl E. A. bopucosa
(nofinucy)
[TporpamMmma oOHOBIIEHA
MPOTOKOJ 3acenanus kadeapsr Ne OT « » 20 1.
CornacoBaHo:
PykoBogurens OII E. A. bopucosa
(monuce)
[TporpamMmma oOHOBIIEHA
MPOTOKOJ 3acenanus kadeapst Ne OT « » 20 1.

CornacoBaHo:
PykoBonurens OI1 E. A. bopucosa

(moxnuce)
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