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1. llean ocBOEHNS TUCIUTIIHHBI
[enpo ocBOCHMS MUCHUIUIMHBI «MUKPOOUOIIOTHS M BHPYCOJOTHSY SBISCTCS (HOPMHUPOBAHHE
B3[VIJIOB Ha MHUKPOOPTaHU3MBbI KaK OSBPHUOMOHTBHI, WX 3HAYCHHE B TIPUPOAEC U TPAKTUYECKOE
NPUMEHEHHE. A TakkKe OCYIICCTBIICHHE TPAKTHYECKON IMOATOTOBKH OOYYArOMIMXCS MOCPEIACTBOM
BBIMOJIHEHHSI OTPENICIICHHBIX BUJIOB pa0OT, CBA3aHHBIX ¢ OyaylIe MpoecCHOHaIbHOM eI TeIbHOCTHIO
Y HampaBJICHHBIX Ha (DOPMHUPOBAHKE, 3aKPCIICHHUE, PA3BUTUE MPAKTUYCCKUX HABBIKOB U KOMIICTCHIIUN
1o po o 00pa30BaTEILHOM TPOTPAMMBI
3a/1auy TUCIUTIINHBL:
- W3yuenue ctpoeHuss ¥ (GU3HOJIOTUU MPOKAPHUOTHUECKOMN KIETKH.
- W3ydyeHne CHCTEMAaTHKU MUKPOOPTaHHU3MOB.
- O3HaKOMIJICHHE C JIEATEILHOCTHI0 MHKPOOPTaHM3MOB B BOJIHOW, TMOYBEHHOW W BO3IYIIHOW
cpele, B OpraHu3Me YeJIOBEKa, JKUBOTHBIX M PACTCHHIA.
- OcBOGHHE  TEXHUKH  MHUKPOOHMOJIOTMYECKMX  METOJUK  OKPaCKM  MHKPOOPTaHH3MOB,
KyJIbTHBHPOBAHUS HA MUTATEIIBHBIX Cpeax.
- dopmMupoBaHUE MOHATUH O POJIM MUKPOOPTAaHU3MOB KakK BO30yauTeNeH HMH(EKIIHHA.
- O3HaKOMJICHHE C TTPOMBIIIJICHHBIM UCTIOB30BAHUEM MUKPOOPTaHU3MOB.
- Pons npokapuot B 6mocdepe.

2. MecTo AucuMILIMHBI B cTpyKType OIl
Jucuunnuza « MUKpOOHOJIOTHsI U BUPYCOJIOTUS» OTHOCUTCS K 003aTEIbHOM YacTH B CTPYKTYpE

OIl. JuctummuHa « MUKpOOHOJIOTHS M BUPYCOJIOTHS» HM3ydaeTcs CTyJIEeHTaMHU 3 Kypca B 5 cemecTpe.
Ero wm3yuenuto mnpeamectByrOT Kypcebl «bortaHuka», «llutomoruss u rucronorus» u «buoxumusa u
MOJIEKYJIsIpHass OHOJIOTUS», 3HAHME KOTOPBIX MOXET CIYXHUTh Il H3yYeHUs MHOTHUX pasJesioB
«MUKpOOHOIOTHY ¥ BUPYCOJIOTUN». DTOT KypC JIOTHYECKU MPOI0IDKAET YUSCHHE O KIIETKE KaK OCHOBHOM
€IMHUIIBI KUBOTO, PEJIOMJISISl paHee OMyYeHHbIe 3HAHUS B MUKPOOHUOJIOTMYECKOM acTeKTe.

J5ist ocBOCHMS JAHHOM JUCUUIUIMHBI 00YUYarOIIUIACS TOJKEH:

3HaTh: 0011IMe MpeCTaBlIeHUs 00 OTIUYUIX MPOKAPHOT OT PYKApHUOT,

OCHOBHBIE 3aKOHOMEPHOCTH 0OMEHa BEIIECTB,

BIIUSTHUE 9KOJOTHYECKHUX (PaKTOPOB HA OPTaHU3MBbI

YMeThb: pa3nuyatb 0COOEHHOCTH HEKJIETOYHBIX (POPM KUZHU

paboTaTh CO CBETOBBIM MHUKPOCKOIIOM,

M3rOTaBJIMBATh BPEMEHHBIE MUKPOIIPENapaThl.

HmeTp HaBBIKM pabOTHI ¢ 1a0OpaTOPHBIM 000PYJOBaHUEM

3. [lnaHupyeMsble pe3yJbTaThl 00yUeHHs MO TUCIHUTLIHHE
3.1. Komnerenuuu, GopMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCIUIIINHA
[Tpu ocBOCHMM AUCUIHUILIMHBI (POPMUPYIOTCS CIEAYIOIINE KOMIETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HarpaBJIEHUIO MOJTOTOBKH:
Oo6memnpodeccuonansueie (OIK):
OIIK-1: CnocobeH NpUMEHATh 3HAHWE OMOJOTHYECKOTO pPa3HOOOpa3us M HCIOIH30BATh METOJIbI
HAOMO/IEHUs, WACHTU(UKAINY, KIACCU(PUKAIMK, BOCIPOW3BOJACTBA U KYJIHTHBHUPOBAHUS
’KHUBBIX OOBEKTOB s pelIeHUs MpodecCHOHaNbHBIX 3aa4
OIIK-8: CrnocobOeH wMCHoib30BaTh METONBI cOOpa, 0OpabOTKM, CHUCTEMATH3AlMH U MPEICTABICHHS
MOJICBOM W J1abopaTopHOM HWH(MOpPMAIMK, NPUMEHITh HABBIKM PabOTHl C COBPEMEHHBIM
000pyI0BaHNEM, AaHATTU3UPOBATH MMOJYICHHBIE PE3YIbTAThI

3.2. [lepeyeHb MJIAHUPYEMBIX Pe3yJbTaTOB OO0y4YeHUs] IMCIHHUIUINHE, COOTHECEHHBIX ¢
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(opMupyeMbIMHI KOMIETEHIIUSIMHU

B pe3vabTare 0CBOCHUSA NUCHMIINHBI 00VUAIOIINICA TOJJKEH:

* 3HaTb:

- o0mue npeacTaBieHus 00 OTIIMYUTENBHBIX 0cO0eHHOCTIX Ipokapuot (OIIK-1),

- MOP(OJIOTHUIO PA3MUYHBIX TPYIII MUKPOOPTaHU3MOB U X aHaToMudeckue ocodbennoctu (OITK-1),
- BO37eicTBHE a0MOTHYECKUX (DAKTOPOB cpenbl Ha pOoCT U pazBuThe Mukpooprann3moB (OI1K-1),
- pOJIb MPOKAPHUOT B MOJJEP>KaHUU roMeocTasa B skonornueckux cucremax (OIIK-1),

- NpUKJIaJHOE 3HaueHue Mukpoopranuzmos (OIIK-1),

- HEKOTOpble 0cOOeHHOCTH reHeTuku npokapuot (OITK-1),

- HEKOTOpble 0COOEHHOCTH 0OMEHA BEIECTB y pa3HbIX rpynn Mukpoopranuzmos (OIIK-1),

- 0COOEHHOCTH CTpOEeHUS U pazMHOkeHHUs BUpycoB (OIIK-1),

- 0co0eHHOCTHU KylbTUBHpPOBaHUS MUKpoopranu3mos (OIIK-1),

- TeXHHKY Oe3omacHocTH IpHu padbote ¢ mukpoduopoit (OIIK-8),

- OCHOBOIIOJIATAIOIIHNE JJOKYMEHTHI, perJaMeHTHpYoIIHe padboty ¢ mukpoopranmmamu (OITK-8),
- OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIbI MPOKAPUOT, BaxkHbIe i yenoBeka (OIK-1),

- 0coOeHHOCTH HEKIEeTOUHbIX (opm xu3uu (OI1K-1).

* VYmerb:

- ompeneisATh Ha MMKpOIpernaparax M cXeMax MOp(OJIOrHi0 M aHATOMUYECKHE OCOOEHHOCTH
Mukpoopranuzmos (OIIK-1),

- JenaTth MpaBUIIbHBIE 3aPUCOBKH 00beKTOB MuKkpoouosoruu (OITK-8),

- OOBSCHATH TOJOXKEHHUS TEXHUKHU OE30MacHOCTH NMpH paboTe ¢ OaKTEPHOIOrMYECKUMH OOBEKTaMH
(OIIK-8),

- OOBSCHATH B3aMMOOTHOUICHHS MPOKAPHOT C OSKOJIOTUYECKHMMHU (DaKTOpaMH Kak KHBOH, TaK H
HexuBol npupoas! (OITK-1),

- MHTEpHpPEeTUpPOBaTh pe3ybTaThl IKciepuMeHToB (OIIK-8).

e HMerb HaBBIKK:

- pabotsl co cBeToBbIM Mukpockonom (OIIK-8),

- pabotsl ¢ MUKpoOuomoruueckuM odopyaosanuem (OIIK-8),

- M3TOTOBJICHHUS MHKPOIIPENapaTOB M OKPACcKo MuUKpoOuonorndeckux oobektoB (OITK-1),
- BBIJIGJICHUS YUCTHIX KYJIbTYp MHUKPOOPraHu3MoB U padotoii ¢ uumu (OI1K-1),

- 00paboTku nosydeHHbIX pe3ysbTaTtoB (OITK-8),

4. Conep:kanme IMCHUILIAHBI
OO6beM NUCUUIUIMHBI cocTaBiisieT 4 3aueTHble enuHuipbl (144 akanemMuyeckux daca), B T.4.
npaktudeckas noaroroska (I1I1) — 20 akagemuueckux yacoB B OYHOM popme.
4.1. Conep:xaHue JAUCHUIJIMHBI MO pa3aenam (TeMaM), COOTHECEHHOEe C BHIAMU U
TPYAOEMKOCTbIO Y4eOHBIX 3aHATHH

No Buger 3amgaTuii, ux MDOpPMBI TEKYILETO
/1 Paznensl (Tembl) B 00BEM (B ax.uacax, 10 KOHTPOJIS YCIIEBACMOCTH (110
TTACITATITIHBI 3 O4HOM popme 00y4eHus) OuHO# (hopMe 0ByHeHHsT)
<1E) 3ansTus 3ansTus
© JIEKLHOH- cemuHap- @DopMBbI IPOMEKYTOUHOH
HOIr'o TUIia CKOTr'0 THIIa aTTeCTaluu
1. Opranuzanus paboThHI 5 2 4 mabop. Y CTHBIN OIpoC
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OakmabopaTtopuu. TexHuka 3aHATHE
0e30nacHOCTH.

2. | Mopdomnorusi MUKpOOPTaHU3MOB 5 2 4 mabop. | Ycrusii onpoc. OTUET.

3aHsTHE
(IT1T)
3. AHaTOMUS MUKPOOPTaHU3MOB 5 2 4 mabop. | YcrHbId onpoc. OTUET.
3aHsTHE
(ITIT)
4. | DKonorus MpoKapuoT 5 4 4 naGop. | YcrHbIiA oIpoc. Oruér.
3aHATHE Komnoksuym.
(I1I1)
5. | I'eHeTHKa MUKPOOPIaHU3MOB 5 4 4 nabop. | Ycruslii onpoc. OTUET.
3aHATHE
(ITIT)

6. | Ilpunnunst u METObI 5 8 4 nabop. | YcTHBIHA o1mpoc. OTuér.
KYJbTUBUPOBAHUS 3ansatie | KomnokBuym
MHUKpOOpraHu3mMoB. PocT u pazButue (BTU.24
MHUKPOOHOH KYJIBTYPBI I11T)

7. | CucremaTuka MUKpPOOPTaHU3MOB 5 4 4 nabop. | Ycrusli onpoc. OTUET.

3aHATHE
(BT.4.2 4.
IIT)

8. CrpyKTypa U pa3MHOXEHHE BUPYCOB. 5 4 4 nmabop. | Ycrusri onpoc. OTUéT.
Paznoobpasue Bupycos 3aHATHE

9. | 3aKIOYUTETBHBIH. [lonBenenue 5 6 4 nabop. | YcTHBIHA orpoc. OTuér.
HUTOTOB M aHAIM3 IPOMEKYTOYHBIX 3ansatie | KomnokBuym
PE3YJIbTATOB OCBOCHUS! TUCIUIUINHBI

Hroro 3a cemectp: 36 32 DK3aMeH

HToro 1o aucCHUININHE: 36 32

4.2. Pa3BepHyTO€ onMcaHue Colep:KaHUsI y4eOHOT0 MaTepHaja mo pa3aeiam

Tema I «Hcmopusa pazeumus MuKpoouoiocuuy

OMOUPUYECKUN 3Tall B Pa3BUTHM MUKPOOHOIOTHU. ['unore3a o »UBOW mpupoze BO30yauTesnei
3apa3HbIX 3a00JICBaHUI.

Mopdonoruueckuii stan. “Taitael mpupoas’” A. JleBenryka (1695). Omnmcanue OCHOBHBIX
Moponoruueckux gpopm 3a 150 net. Undexronnas MUKpoOHOJIOTUs U €€ pa3BUTHE.

OmnbiTel CamoiizioBUYa Mo J1oKa3aTeabCTBY npupoas! uymsl (1771). MccnenoBanus J[xeHHepa
(1798) mo nmpuBHUBKE COACPIKUMOTO ITyCTYJ KOPOBBEH OCTIBI.

Paciser MukpoOuonoruu Bo BTopoii nosioBuHe 19 Beka. Pa3Butne MHPEKIIMOHHON MUKOJIOTHU.
OtkpriTue Bo30yaurens cubupckoi s3Bbl. Baknelmue otkpbiTus [lacrepa. IlacTepuzanus kak ocHOBa
HNPOMBIIIIICHHON MukpoOuosioruu. IlpuBuBku oT OemieHcTBa M apyrux OosesHeil. boprba ¢ Teopueit
“caMOIpOU3BOJIBHOTO 3apOKICHUS KU3HU MHUKpoOOB”. @opmupoBanue antucentuku (Jlucrep).
Otkpeitue P. Koxom Bo3Oynutens TyOepkynes3a, xoiepbl. IIpumeHeHue okpacku OakTepuit
AQHWIMHOBBIMM KpacHUTENIsIMU. Y COBEpPILIEHCTBOBAHME 3TUX MeTo/0B yueHukamu Koxa. OOocHoBaHue
Y4YE€HHS O KJIETOYHOM HMMMYHHUTETE, KAaK €CTECTBEHHOM MEXAHM3ME 3allUThl OT IaTOr€HHBIX
MUKpoOpranu3mMoB (Meunukos, 1882).

WBanoBckuii (1892) — ocHoBaTenb BUpyconoruu (Bupyc tabauyHoi mozauku). Mcnonb3oBaHue
MHUKPOOPTaHU3MOB Kak TreHetnueckux oowvekToB. CuuTe3 BupycHoW JIHK (KopuOGepr, 1967) OmbiTbl
I'puddura no tpancopmanmu JJHK mHeBMOKOKKA.
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O6ocHoBanne Ha mpumepe aykcorpodoB rumore3 lren — 1 Genok (buan-Tarym) OmnbIThl
3anpaepa u JlenepOepra 1o reHeTUYECKON TPaHCTYKITHH.

PacummdpoBka MexaHN3MOB KOHBIOTAIIMU U POJIb STIUCOM U TUIa3MUJI, KaK BEKTOPOB.

Pa3ButHe reHHO HHXXEHEPUU U CO3J]JaHUE TPAHCTEHHBIX MUKPOOPTaHU3MOB.

Tema Il «Mukpobuonozusn KaKk HayKa 0 HeGUOUMbBIX HEEOOPYHCEHHOMY 2Na3y
MUKpoopzanumax. Anamomusa u mopgonozusy

1. OTnuune NpOKapUOTUYECKUX KIETOK OT 3yKapHOTHYeCKUX. OCOOEHHOCTH T'€HETHYECKOTO
MaTepuaia, Clloco00B pa3MHOXKEHHUS, OPraHOUA0B, MeTaboInu3Ma.

2. Mopodonoruueckue ¢(opMbl U pa3Mepbl MHUKpoopraHuzMoB. KoOkku (MHMKpPOKOKKH,
JTUIUIOKOKKH, CTPENTOKOKKH, CTAQUIOKOKKH, TETPAKOKKH, CapLIMHbI). ACIIOPOT€HHbIE NAJIOUKH (JIUILIO-,
cTpenTo-, U apyrue Oakrepun). CrioporeHHble MaJoYKy (OAmIIbl U KIOCTpuanK). V3BUTHIE (OpMBI
(crimpuILTBI, CIUPOXKTHI, BUOpHOHBI). BeTsitmecs: popmel. [Ineitomopdusm npokapuot. ([Ipumepsr)

3. AmHatoMusi MUKpoopraHm3MoB. KierouHas CTeHKa, LUTOIUIa3MaTHdeckas MeMOpaHa,
NPOTOIUIACT. XUMHUYECKHH COCTaB MpOKapuoT. OpraHoreHbl, Makpo- M MHKPOAJIEMEHTHI, (aKTOPbI
pocTta. AyKCOTpOo(HbIE U MPOTOTPOPHBIE OpraHU3Mbl. XUMUYECKUH cocTaB. OCOOEHHOCTH CTPOECHHUS U
¢yHkuuu kinerouyHod creHku. CTpykTypa mnentuporivkana. LluToruiasmarndeckas memOpana, eé
CTPYKTYpa, ponb OesnkoB W junuaoB. Otnuuns I'pam+ u I'pam- mukpoopranusmoB. bakrepuasibHble
aQHTUTeHbl (KTYTHKOBBIE, coMaTHueckue u JAp.). OCOOEHHOCTHM CTPOEHUS JKI'YTHKOB, YEXJIOB,
MUKPOTIHUIIEH.

4. TIporomact u ero cocraBHble 4acTu. OCHOBHBIE OIrPaHOMIBI KJIETKH. M€e30COMBI, XJIOPOCOMBI,
(UKOOMIINCOMBI, XpOMAaTO(QOpPBI, A3POCOMBI, THJIAKOMbI, MUKPOTpyOOuku. MX BHIBI, CTpoeHHE H
¢ynkuuu. Bxmodenus. lutorumasma. Poib  HeOpraHMYeCcKMX W OpPraHWYECKHX COCTUHEHUH B
nojjep>xaHuu romeocrasa. Ocmornyeckoe faBieHue. CoCTOSHUE 3015 U TeJIsl.

5. Tlokosimuecss (GOpMBI MHUKPOOPTAHM3MOB. JK30- W DHJIOCIOPHI, I[HCTHI, TOPMOTOHHH,
0acoLUTHI U JIp.

Tema III «Ikonocun mukpoopzanusmos. Ilpoxapuomst kax 3epuduonmel. Bauanue
aduomuyeckux u GuOmMu4ecKux haxmopoe

1. Bnusane abuorndeckux (aktopoB. OOIMe 3aKOHOMEPHOCTH UX BIUAHM. 3aKOHBI JInOnxa u
lendopna.

1.1. Buusnue conneuHoro crnekrpa. Koporkuii yibTpaduoner kak OakTepUUUAHBIA H
MyTareHHslii Qaxrop. Ponb anuHHOrO yneTpaduoinera B mpouecce GorocuHTe3a. BiusHue BuauMoro
CBETa Ha CYTOUYHYIO U CE30HHYIO aKTUBHOCTb MPOKapHOT U Ha ¢oTtocuHTe3. MH(ppakpacHoe usnydyeHue.
BosgeiictBue temneparypbl Ha MUKpOObI. [Icuxpodunbl oOnurataeie U (akyJIbTaTUBHbIE U MPUYMHBI
XOJIOJI0YCTOMUMBOCTH. Me3oTepMoQuiibl, UX JKOJIOTMYECKWe HUIIU. Tepmoduiabl (oOaurarHele,
(baxkynbTaTHBHBIE, TEPMOTOJIEPAHTHbIE, FKCTpeMalibHbIe). [IpuunHbl TepmoycroiunBocty. Brnusaue pH
cpenpl.  HelitpodunbHble  MHKpoOpraHu3mbl. — XapakTepUCTHMKa  ONTUMyMa M IIOPOTOB.
KucnoroycroifuuBsle u menoyHoycroiuussle. Auugodunsl u ankamoduiasl. OnNTUMYyM MU MOPOTH
pa3Butus. BiausiHue razoB. A3poObl QakynbTaTUBHBIE U 00aMraTHele. PaKylbTaTUBHBIE U OOJIUraTHBIE
aHa3poObl. MUKPOa’pOUIIBI U TUIIEPKAITHUUECKHE.

1.2.Bausine OuoTHUECKUX (DAaKTOPOB Ha MHUKPOOPraHU3Mbl. MHKpPOOHOILIEHO3Bl M MX CBSI3b C
JpYTMMH II€HO3aMH. THIIBI B3aMMOOTHOLIEHMH MEXIYy MHUKPOOPraHM3MaMU M MaKpOOpraHU3MaMu U
Mexay coboit. Canpodurus. [IumieBsie enu 1 posib B HUX MPOKAPUOT. 3HAYCHHE MUKPOOPTAaHU3MOB B
OMOTHYECKOM KPYrOBOpPOTE 3JIEMEHTOB U BEIlIEeCTB B Onocdepe.

1.3. MukpoorpaHu3Mbl KaK apa3uThl.

Wndeximonnslii npouecc. Bopora wuHpexkuum u crnocoObl 3apakeHus. BnusHue 10351
B030yauTens. [1aToreHHOCTh U BUPYJIEHTHOCTh. DakTOpsl BUpYJIeHTHOCTH. TokcuHemus. CenTuiemus,
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cercuc, centukonuemusi, MunuMmanbHas jetanbHas no3a (DLM) Bo3Oymurens. CmemanHas, cynep-,
penH(peknus. XpoHUYECKOe TedYeHHEe WHQPEKIMOHHOTO Tporecca. BakTeprHoHOCHUTENBCTBO. Y CIOBHO-
[aTOr€HHbIE MUKPOOPTaHU3MBI.

1.4. AaT6mo3 u aHTHOMOTHKHA. AHTUOMOTHKH KakK aJUIOMOHBI, YYacTBYIOIIME B MEXBHIIOBBIX
OTHOILEHUSIX.

Knaccudukanmm anTHOMOTHKOB: 1) MO XMMHYECKOH MpHUPOJE, MPOMCXOXKACHUIO (KHBOTHBIE,
pacTuTenbHble, ~ OaKTepuajbHble,  IUIECHEBbIE W AKTUHOMULETHBIE,  CHUHTETHYECKHE U
MOJYCHHTETHYECKHE); 2) MO0 OOBEKTy BO3JeHcTBUS (aHTHOAKTEpHalIbHBIE, MPOTHBOBUPYCHBIE,
IPOTUBOOITYXO0JIEBbIE, aHTUTPUOKOBBIE); 3) 1O MEXaHU3MY JAEUCTBUS (HapylIarolue OMOCHHTE3 U €ro
9Tanbl, OJIOKUPYIOIKE (EPMEHTHBIC CHCTEMBI M JIbIXaTelbHbIC Ienu); 4) 1o 3PQPeKTy BO3IEHCTBUS
(OGakTepunuaHble, OaKTEPUOCTATHYECHKE); S5) 1O XHMHYECKOW TnpHpoae (aMUHOTIUKO3HIBI,
MaKpOIUKINYECKHIE JTAKTOHBI, ETITH/IbI, IETITOHIBI).

[Ipobnembl B NPUMEHEHUMM AHTHOMOTUKOB (YCTOMUMBOCTD K HHMM MHKPOOPIaHU3MOB,
TUCOAKTEPHO3BI).

Tema 1V «Mukpogropa 06vekmog okpyscarouieii cpeovt)

AYTOXTOHHasT M a/UIOXTOHHas MHUKpoguopa. CaHUTapHO-NOKA3aTeNbHbIE MUKPOOPTaHU3MbI
(BI'KII, ¢exanpHBIli DHTEPOKOKK, CTA(UIOKOKKH, CTPENTOKOKKH, KJIOCTPUINH, TEepMO(DUIbHbIC
Oaktepun). Mukpodiopa Tena dYenoBeKa, Kak MPOAYKT JUIMTEIBHOW KOIBOJIOLUH MHKpPO- H
MaKpOOPTaHU3MOB.

Mukpodnopa koxu yenoBeka. Posib ayToXTOHHOM MUKpPO(]IIOpB! KaK aHTarOHUCTa MaTOreHHON U
YCIIOBHO-TIATOTEHHOH. VICTOYHHMKHM TMHUTaHHS ayTOXTOHHOH (JIOphl. DnuaepMaibHBIA U canpo(UTHBIN
CTa(UIOKOKKH, MHUKPOKOKKH, Canpo(UTHBIE CTPENTOKOKKH AU(TEPOM]Ibl, MIECHEBbIE M APOKKEBbIE
rpuOsbl. [laToreHHbie U yCIOBHO-TIATOT€HHBIEC (BO30YIUTEH T'a30BOil TaHIPEHBI, CTONOHAKA, CHOMPCKOM
A3BBl, SHTEPONATAr€HHbIE KUIIEYHbIE MMATOYKH, 30JI0TUCTO-KENTHIN CTaUIOKOKK, CIIOPHI).

Mukpodiopa CIU3UCTBIX 000JI04eK. AYTOXTOHHAs: anuAo(pUIbHBIE NalOYKH, ITUIUIOKOKKH,
canpo@uTHbIE BUIbI CTAPUIOKOKKOB, MUKPOKOKKH, ameObl U Jp. IlaToreHHas u ycinoBHO-IaTOre€HHas:
30JIOTHCTO-KENTHIH CTa(hUIOKOKK, THEBMOKOKKH, KOPHHOOAKTEPUH H .

Mukpodnopa KelylOYHO-KUIIEYHOIO TpakTa: KelyJaka, TOHKOM M TOJICTOW KHIIKH.
OHTEPOKOKKH, TpUOBI, KIOCTPUIWHU, KHIICYHBIA CTa(QHUIOKOKK, OSHTEPOKOKKH. AHa’pOOHbBIE
oudugobdakTepun, Jakrodauibl. ucoakreprnosbl. OCOOEHHOCTH THOTOOMOTHYECKUX OPTaHU3MOB.

Mukpodiopa IpIXaTeIbHBIX MyTe (HOCOTTIOTKA, 3€B, Jierkue). HematorenHsie cTaMIOKOKKH,
CTPENTOKOKKH, THEBMOKOKKH, TUPTEPOUIBI U JP.

Muxkpodopa MOYenoynoBbIX myTeil. OCOOEHHOCTH MHUKPOQIIOPHl MOYEHCITYCKATEIbHOTO KaHaja
MY>KYHMH (MHUKOIIJIa3Mbl U MUKOOAKTEPHH) U KEHITNH (cTepuibHOCTS), UTITIII.

MHK[)OQ)J’[OQ& B0O3/1yXxa, KaK aJlJIOXTOHHast

3 da3pl GakTepHaIbHOrO a’po30isd (KamenbHas, KalesbHO-sfepHas, mbuieBast). VICTOYHMKH
MUKpOGIIOpEl, HeOmaronpusaTHble (akTopel. M3MeHEeHHEe KOHLEHTpPAIlMM MHKPOOPTaHW3MOB B
3aBUCUMOCTH OT OCOOCHHOCTEH IKOCHUCTEM, BBICOTOM HaJl MOBEPXHOCTHIO 3E€MJIM, CYTOUYHBIX PHUTMOB,
BpEMEH rojia, mpeobianaHHe B BO3IyXe MHUKPOKOKKOB, CIIOPOBBIX (OpM OakTepuil W IIJIECEHH.
[Toka3zarenu yncToThl Bo3nyxa. IIpeoGnaganue cpenu canpopuToB MUKPOKOKKOB, IUIECEHEH, CIIOp U UX
BEreTaTUBHBIX (OpM. 0 U J — reMoauTHdeckre cTpenTokokku (1o 1500 BumoB). Ilepenaya BozaymiHo-
KalleJIbHbIM IyTeM — 4epe3 BO3AyX BO30yIuTeNeil BUPYCHBIX W OakTepHalbHBIX 3abosieBaHUil (rpur,
TyOepKyJie3 u Jp.)

Muxkpod.aopa no4Bbl.

Knaccudpukanus mnouBeHHbIXx OakTepuil 1o OMensiHCKOMY (3MMOTEHHBIE, ayTOXTOHHBIE,
OJUroTpo(HBIE, XeMOTUTOTPOPHBIE). FIX poib B MpOIECCaKX MUHEPAIU3AlMA OPTaHUUYECKUX BEIIECTB.
[IceBnoMOHaAbI,  CIOpOBbIE,  OalWIbl,  AKTUHOMHULETBHL,  HUTpU(DUKATOPBI,  (Qy300aKTepuu,
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noukymomuecs, credenpkoBble. CaHUTapHbBIE TIOKa3aTeNId YUCTOTHl TOYBBI (CApPOOMOHTHOCTH,
Kosm4ecTBo TepmoduiioB u criop, BI'KII, dhekanbHBII SHTEPOKOKK, CTAPHITIOKOKKH).
Muxkpod.aopa Boabl

AyToxoTHass MUKpo(dopa (MUKPOKOKKH, TICEBAOMOHAJIbI, (POTOOAKTEpUU, MPOCTEUIIUE U AP.).
ANOXTOHHAs!, €e UCTOUHUKHU (OBITOBBIE CTOKHU, BO3/YX, )KUBOTHBIE, pacTeHus,). CTerneHu canpoOHOCTH
— nonucarpoOHas - 10 TPUJUIMOHOB, O.-M€30CarpoOHas - COTHHU ThICAY, MUJUIMOHBI, -Me30canpoOHbIe -
JIECSITKM COTHHU ThICSY, OJIUrOcanpoOHas - COTHM ThIcS4 B 1 MIL. cojiepKaHUE€ OpraHMKH, KHUCIOpOJa,
a’po0oB u aHa’po6oB. Konb-tutp, konb-unnaexc, bI'KII.

CTpaTI/IQDI/IKa!!I/IH BOJA0OEMOB

OcobeHHocTH MUKPO(DIIOpBI. DMUIMMIHOH — a3po0bl, TOPMOKIINH, THIIOJUMHEOH — aHa’POOBI.
MexaHu3mbl  caMOOYMIIEHHsT Bojbl.. JlelicTBMe OHOGMIBTPaTOpOB, MHUKPOOOB U  pACTECHUH,
aHTAaroHUCTOB. VICKyccTBEHHas: OUMCTKa BOJbl. MexaHWdecku (pedyHOM NecOK, JPEeBECHBI Yrouib),
XUMHUYECKH (XJIOpUpPOBAaHME, OJIAarOpOJHbIE METAJJIbl, O30HMPOBAaHHE U Jp.), KOMIUIEKCHBIE C
npeoOi1agaHleM OMOJIOTHYECKOro areHTa (OTCTauBaHUE, A9POTEHKH, METATEHKH).

Tema V «I'enemuka MuKpoopzanuzmoe»

I'enHas MHKeHepHs B IPUpPoOJIe

(MexaHHU3MBbI PeKOMOHHAIIMN HACJEACTBEHHOT 0 MATEepuasa)

Tpancdopmanus — mepeHoC T'eHETHYEeCKOTO MarepHuaia 0e3 HelmOoCPeACTBEHHOTO KOHTAaKTa
noHopa u perunuenta. Oneitel 'puddura, Mak Jlnoiiga u ap. O6bekt Tpancopmaiuu (MHEBMOKOKKH,
OanMIUTBI, HEUCCEPHH U JP.), CTAINH TPAHCHOPMAITIH.

1.®opmMupoBaHue COCTOSHUS KOMIETEHTHOCTH J10HOpa ((da3za norapupmudeckoro pocta). Ponb
(epMEHTHBIX KyJIbTYp JOHOpa B (opmupoBaHum 3Toro cocrosiaus. [{o3a tpancdekranta (0,1 Mxr Ha 1
MJI CYCIIEH3UU KJIETOK).

2. Ancopbuus 2-x nenoudeunoit JJHK noHopa Ha MOBEPXHOCTH PELMIIUEHTA, PECTPUKIMS Ha
nunkue pparmeHts (5%10°)

3.1IpoHUKHOBEHHE B IIUTOILIA3MY PEIUITMEHTA U Aerpafaius HesHaunmon Hutu JTHK.

4.VHTerpanus B HyKJICOTH/I pelMIUEHTa (PparMeHT NPUMEPHO U3 15 reHOB) TPaHCIIO30H.

5.YnBoeHue gparmMenTa u 3kcrpeccus rena (1-2 nmpuzHaka)

Tpancaykmnusa. PekoMOuHaIMs TEHOB C MMOMOIIIBIO BEeKTOPOB (O0akTepuodaru, BUPYChl, XUMEPHI).
®aru kak BeKTOpHI (p22,2-1 KUILIEUHON NATOUKH).

Cnemmduueckas tpaHcaykius (dar A E.coli). Cnemuduueckue  TpaHCKPHUITA3BI.
Hecneunduyeckas oOmias Tpancaykuusi. AGOPTUBHAS TPAHCTYKITHSL.

JInzorenHsle U ymepeHHble Qaru, ux poib. CocTosHUEe mpodara U ero akTUBALUA C 3aXBAaTOM
rera jgoHopa. [lpukpernenue dara. Beemenue 2-nemodeunoit JJTHK dara. [erpamanms He3HAUNMOMN
HuTH. Ee 3akonbplioBbIBaHWE W BCTpPaMBaHHME ‘“KOJBIIO B KOJBIO® B OaKTePHAIBHYIO XPOMOCOMY.
Y aBoeHue 3HaUUMOM Lenu. DKCIIpecchs rexHa.

Konsroranus. bakrepuanbusie miasmuast (20-100). Kinaccudukarus: F*, R u Col dakropsr. F+ -
dakTOop TIIA3MUAA HECymlas TEHbI, OTBETCTBEHHBbIC 3a (POPMUPOBAHUE TIOJOBBIX BOPCHUHOK H
KOHbBIOranui. [lpyrue ressl (peruiMKoHbl, Hayana u 3aBepiuenus pertukanuu J{HK, BcraBounsie u np.).

CoenuHeHne “NOJIOBBIX MAPTHEPOB”, MPEBPALICHNE TUIa3MHU/BI B IMHEHHYIO (hOpMYy, JeTpagarus
nesnaunmoii tienu JIHK, 3akonsrossiBanue u sxcnpeccus rena (F*— F-— FY),

Porne mna3mun kak Bexktopa, Hf2 dakrop (snmcoma) — B cTpyKType OakTepuaibHON XPOMOCOMBI.
[lepenoc reHoB 3HAYMMOM IIEMH B KJIETKY PELUIIUEHTA.

R-¢akrop. HeceT rensl ycTOMYMBOCTH K aHTUOMOTHKAM, CyIb(paHuIaMHuIaM U Jp. BO3MOXKHOCTB
KoHblorauuu (tra). HeBo3moxkHocTh (hopmupoBanusi smucoMbl. MexBuaoBoit mepeHoc. Col-dakrop.
Konunuuer u 6akrepurasl. Pois F'-dakropa.
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Ponb renoB 6aKTepHaanoro HYKJICONa B KOHTPOJIC INIa3MU.

Tema VI «Cucmemamuka MUKpPOOP2aHU3MO6»

Cucrema mnoamapctBa mpokapuor. Kmaccudukarms. Takcomsl (Bugy — pomx — Tpuba —
CEMEHNCTBO — KIIacc — MOPsIoK — GuiryM — aomeH). Kputepuu knaccudukanuu.

Mopdonoruueckue Kputepuu: Qopma, CIHOCOOHOCTH K OOpa3oBaHHIO CIOp, Karmcyd,
MOJIBIKHOCTh. THHKTOpHallbHBIE CBOMCTBa (OKpacka mo ['pamy u T.m.). KomopuanbHble cBOMCTBa
(pa3mepsl, 1BET, MPO3PAYHOCTh U T.I.). DKOJOTMYECKHE KPHUTEPHUHU: OTHOIIEHHE K Temmeparype, pH
Cpellbl, ra3aM, aHTUOMOTUKAM U (aram, MECTO B SKOCHUCTEMaAX.

Ceponorndeckne kpurepun. Creruduyeckiue ChHIBOPOTKHM K Pa3IMYHBIM THIIAM AHTUTEHOB.
OTtHomieHue K 6akTepruodaram.

OU3NONOro-OMOXMMHYECKHEe  KpUTepuH.  Tumbel  muTaHus.  [emeTuueckue  KpUTEpHUH.
Cootnomenne A+T:I'+1I. CocraB HyknaeotumoB  pudbocomHori PHK. ®dotoopranorereporpodsr,
($OTOTUTOABTOTPOBI, XEMOJIUTOABTOTPO(DBI, XeMOOpPTraHOreTepoTpodsl. PepMEHTHI, pPaCIIEIUISIONIIE
AMUHOKUCIIOTHI, OCTIKH, JIUTIUbI, HYKJIEHHOBBIE KUCIOTHI.

Hywmepuueckas Takconomusi. Manekc acconmanuu Sjk=m/n;

Hecucremarnueckue nonstus. Yucras u cMemanHas KynpTypa. KioHsl, mraMMel.

Kpatkuii cucremaTnyeckuii 0030p
Han0oJee BAKHLIX TPV MUKpPoopraun3mMos (mo Bepaxn)

I. I'paMno10KUTEIbHBIE KOKKH.

1.1 OGnuratHo-a3poOHbIe U PaKyIHTATUBHO-a3POOHBIE KOKKH

I.1.1 CemeiictBo Micrococcaceae.

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

Pon Staphylococcus. TunoBoii Bug Staphylococcus aureus.

[.1.2 CewmeiictBo Streptococcaceae.

Pon Streptococcus. Canpodutbl M yCIOBHONATOTEHHBIE, TeMoJauTudeckue (Str. haemolyticus).
OburaTenu poTOBOW MOJOCTH, BEPXHUX JbIXaTEeIbHBIX ITyTel. TUNOBOM BUx Str. pyogenes.

Pon Enterococcus. CanpoduThsl, ycloBHONMATOTeHHbIE. OOUTATENM THUIIEBAPUTEIHHOTO TPAKTA,
MOYBBI, TPOJYKTOB NMUTaHUs, BoAbl. CaHUTAapHOMOKAa3aTeIbHbIe MUKPOOPTraHu3Mbl. TUNIOBON BuA Ent.
faecalis. Pon Gemella). Pon Leuconostoc.

[.1.3 O6nuratHo aHa’poOHBIE KOKKHU U manouku (Tp 4), He 00pa3yloT crop.
Pon Peptococcus. Tlapel, TeTpassl, ienoukn. Criop He 00pa3yrot, HenoaBmwKHbL. O-/F+. YriieBoas
He pasnararoT. Kojgonuu uepHoro nBera. [lapa3utsl CIM3UCTHIX.

II. T'pamoTpunaTe/ibHbIE KOKKH U MAJIOYKH
I1I.1 I'pamoTpHuIIaTeIbHbIE A3PO0OHbIE KOKKH M MAJ0YKH.

I1.1.1 Pon Neisseria. Ilapazutel cnusucteix. TunoBoii Bun Neisseeria gonorrhoeae.

11.1.2 Pox Moraxella. TTapa3utel cnu3ucTthix y noiikunorepmubix UITIII.

I1.1.3 Pon Brucella. BuyTpukiaeTouHble mapa3uThl (OpyLesui€s).

I1.1.4 Pon Pseudomonas.. OOuTaTenn TOYBHI, BOJbI, PACTEHWUW, YeIOBEKa. TUMOBON BUI Ps.
aeruginosa.
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11.1.5 Pon Xanthomonas.

I1.2 I'pynna 5. ®akyabTaTHBHO aHA3pOOHBIe 'paMooTpHIIUTE/IbHBIE TATOYKHA
I1.2.1 Cem. Enterobacteriaceae (BI'KII). TumnoBoii pox Escherihia, 50% maToreHHbl U YCIOBHO
MaTOT€HHBI, OOUTATETU MUIICBAPUTEIILHOIO TPAKTA MIICKOITUTAIOIINX, TITUIl, HACEKOMBIX.

Pon Escherihia, tumnoBoit Bua E. coli. YTunusupyrorT r1ioko3y W jgaktoszy. OOutarenu
MUIICBAPUTCIIBHOI'O TPpAaKTa YCJIOBCKA U JKUBOTHBIX, CaHI/ITapOHOKaZ%aTCHLHLIﬁ OpTraHu3M.

Pon Enterobakter, yClIOBHO TaTOTE€HHBI.

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

Pon Salmonella. TunoBoit Bux S. enteritidis. S. typhi — Bo30yaurens OpromrHoro Tuda.

Pon Shigella, TumoBoii Bun Sh. dysenteriae.

Pon Versinia — moaBM»KHOCTB £, KaTaOOJIU3M TIIFOKO3bI (KUCIIOTa, Ta3 £). Tunmosoit Bux V. pestis —
BO30YAHUTENb YyMBI.

I1.2.2 Cem. Vibrionaceae. V. cholera — Bo30yauTenh XOJIEPHI.

I3 TI'pymnna 12. I'pam -, xemonutorpoHble a’3poOHbIe OakTepuu, NaATOYKH, KOKKH,
HETIO/IBVDKHBIE, 00pa3yIoT YeXJIbl, OKUCIIeHHE cyocTpaToB coxepxammx N, Fe, S, Mn u ap.

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

I1.5 I'pynna 13. MeTtanooOpa3ytomue 0akTepuu.

II1. U3BuTHIE (hOpPMBI

III.1 'pynna 1.

Cewm. Spirochaetaceae

Pon Borrellea — Bo30yauTelpb KIEMIEBOIO U BIIMBOTO CHIITHOTO THA.

Pon Leptospira — canpoduTsl 1 mapa3uTsl, BO3OYIUTEIH KENTYXH.

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

1.2 I'pynna 2.
AspoOHBIE/MUKPOA3 10 UIIbHBIE, TOIBUKHBIE, CITUPATbHbIE, TPaMOTpULIATEIbHBIE OaKTEpUH.

Pon Spirillum. TunioBo#t Bun Spirillum vulgaris.
Pon Helicobacter — B030yauTeNb racTpuTa, I3BEHHONW OOJE3HU >KemyaKa U 12-mepCcTHONM KHUIIKU
(H.pilori).

IT1.3 I'pynna 18.
['pamnonokuTeNHbIE NATIOUYKH U KOKKH, 00pa3yIOLIie H0CIOPHI.

CeM. Bacillaceae
Pon Bacillus. TunioBoii Bun Bacillus subtilis.
Pon Clostridium. Bo30ynurenu 3a6oyieBaHuii yemoBeka (00TyIu3M, CTOJIOHSK U JIp.)

I11.4 I'pynna 21. MukodakTepuu.
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Pon Mycobacterium. Tunosoi Bux Mycobacterium tuberculosis.
LS5 I'pynna 9. Pukercun u XJaaMuaum.

Cewm. Rickettsiaceae ObnuraTHble BHYTPUKIETOUHbIEC NTapa3utsl, coaepxamue u JJHK u PHK.
(Pukercus [IpoBaueka — ChIITHOM, BIIUBBINA TU(D).

Tema VII «KynbmueupoeaHue MUKpPOOp2aHU3MO8»»

[Tepuognueckoe kynbTHBUpOBaHue. OcobOeHHOCTH pocta W passutus (lag-haza — 1-2 waca;
SKCMIOHEeHIMambHas ¢a3a — 3-4 gaca; dasza 3amenieHHOro pocta — 1-2 yaca, cranmonapHas ¢aza — 4-5
yacoB; (paza ormupanus — 2 u 6osee yacoB). CKOPOCTh poCTa U €€ KOHCTaHTa. Ypoxkail 6uomaccel (X
=Xyax-X0) B CTAIlHOHAPHOH aze.

Knaccudukanusi THTATENBHBIX CpeA IO TMPOUCXOXKICHHIO (PacTUTENFHOTO, >KUBOTHOTO,
CHUHTETHYECKHUE), 10 KOHCUCTEHLIMHU (KUIKUE: caXapHbli OyJIbOH, MsCHas BOJA; MOJYXHJKHE: arap-
arap; IIoTHbIE: MsiconenToHHbIN arap). [Ipocteie (MIIb, MITA) u cnenuanbHble cpeabl.

HuddepenunanbHO-TUarHOCTUIECKUE CPEJIBI.

TpeboBanust K mnHUTATENbHBIM cpenaM. Hanwmume B HEHX opraHoreHoB. [Ipo3padHOCTb,
W30TONIMYHOCTh, ONpENENeHHY0 pH, CTepuIBHOCTB, OTCYTCTBHE IIOCTOPOHHMX 3alaxoB, HaJIU4ue
KoHaeHcanronHou Boasl, OBII.

1 nenb. Boigenenue u unentudukanus 4uctoi KynsTypsl. [loce. MukyOarus.

2 nenb. Boigenenue uuctoil KynbTypbl. M3ydeHHE KOJOHUANbHBIX CBOMCTB: pa3Mepbl, LIBET,
dopma ouepTaHMii, PO3PAYHOCTh, TOBEPXHOCTD, MOJIOKEHUE MO OTHOUICHUIO K MOBEPXHOCTH CpEbl,
KoHcucTeHuus. Okpacka 2 kononuu 1o I'pamy, nepeces.

3 nenb. Onpenenenue pepmentos. [loceBrl Ha cpenpl ['Mka, OnbHEMUIKOTO U JIp.

4 nenb. OLEHKa pe3ysbTaToB, MPOBEACHUE CEPOJOTHUYECKUX PEaKLUi, YyBCTBUTEIBHOCTh K
aHTUOMOTHKAM U (haram.

HenpepbiBHOE KyIbTUBHPOBAHUE (B LIESAX MOJy4YEeHUs OOJIBIION OHoMacchl OakTepuit).

XeMocTaT U TypOUI0CTaT.

5. O0pa3oBaTesbHbIE TEXHOJIOTHU
TexHonOrHM MPOOIEMHOTO 00YyYEHUs, IPOCKTHAS, PEUTHHIOBAsI, TEXHOJIOTUSI Pa3BUTHS KPUTHUIECKOTO
MBIIUICHUS, KEHC-TEXHOIOT MU, TEXHOJIOTHS Y4eOHOUM TUCKYCCHH, TEXHOJIOTHMH CMEIIaHHOTO 00y4eHHSsI.

6. YueOHO-MeTOAuYeCcKOoe o0ecneyeHrne caMOCTOSITeIbHOM PadoThl 00y4aloIIMXCs

Y4eOHO-MeToIM4YecKoe obecneueHne AUCHUIUIMHBL  «MHUKpPOOHOIIOTHUST U BUPYCOJIOTHS
MPEACTABICHO METOJAMYECKUMHU  YKa3aHHMsIMH, JOCTYl K KOTOPBIM OOECTieYeH Ha caiTe
http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin 2015.htm/view.

7. XapakTepUCTHKA OLEHOYHBIX CPEICTB JUIS TeKYIIero KOHTPOJISI YCIeBAeMOCTH H

NMPOMEKYTOYHOH aTTecTANMU 00y4aI0OIIMXCsl N0 TUCIHUIIHHE

Texkymuid KOHTPOJIh YCIEBAEMOCTH TMPOBOJUTCS C IOMOIIBIO YCTHOTO ompoca (|
KOJUIOKBUYMOB), OJJAHKOBOTO TECTHUPOBAHUS, KOHTPOJBHBIX pabOT, a Takke KOHTPOJS MPaBUIHHOTO
oOopMIICHHS TIPOTOKOJIOB JIAOOPATOPHBIX padboT (OTYET).

B cootBerctBun ¢ IlonoxkeHMeM O pEUTHHTOBOM CHCTEME KOHTPOJS, JCUCTBYIOIIUM Ha
dakynpTeTe, TOCTIKEHUS CTYICHTOB OIICHUBAIOTCSI PEUTHHTOBBIMU OajliaMu:
1. IlpaBunbHOE OhOpMIICHHE PUCYHKOB M MPOTOKOJIOB Ja00OpaTOPHBIX padoT (2 Gasa)
2. VYcrHsii onpoc (3 — 5 6anion)
3. TectupoBanue (3 — 5 6ayI0B)
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4. KomnoxBuym (6 — 10 6amnoB)
5. KonrpomwHas pabora (6 — 10 6ayioB)

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

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

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

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

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

55 — 69 6annoB — OLIEHKA «YAOBIETBOPUTEIBHOY;

70 — 84 GamIOB — OIICHKA «XOPOIIIOY;

85 — 100 6annoB — OLIEHKA «OTIIMIHOY.

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

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

ecypc]: METOAMYEcKUe YKa3aHWs K Ja00paTOPHOMY MPAKTUKYMY JUlsd CTYJCHTOB HANPABIICHUS

"buonorusa" (kBanudwukaius "bakanaBp") / UBaH. roc. yH-T ; — HBaHoBo : UBI['Y, 2015 .— 36 c.
URL.: http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin 2015.htm/view

2. Owmensuckuii, B.JI. ITlpakTudyeckoe pyKOBOACTBO IO MHKPOOHOJIOTHH: Yy4eOHOe mocooue /
B.JI. Omensiuckuii ; pea. B.JI. Wcadenko. - 2-e uzn., mom., mepepad. - Mocksa ; JleHunrpan :
MznarensctBo Akanemun 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

JlononHuTEenpHAS IMTEPATYpA:

1. Xnanos B.M., Beirogquukor I'.B., EpmoB ®.1. u ap. ; pen. E.A. Unbunckas ; opopm. C. H
HGHTpOMI/IpCKI/II/I 3aHuMaTeabHas MI/IKpO6I/IOJIOFI/I$I yuebHuk / Mocksa : 3nanue, 1967. - 192 c.
UJL. To Ke [DneKTpOHHBIN pecypc]. -
URL.: http: //blbhoclub ru/index.php?page=book&id=447094

2. Bomed, K.®. Teopus 3zapoxnenus: yueOHuk / K.@. Bombd ; pen. A.E. TaiicunoBuu, E.H.
[TaBnoBckuit. - Mocksa : U3n-Bo Akan. nayk CCCP, 1950. - 628 c. - (Kinaccuku naykm). ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=117224

3. Kpacouko, II.LA. Bupycbl M TpHUOHBI B TAaTOJOTUU >KUBOTHBIX M YEJIOBEKa: MoOHOrpadus /
IT.A. Kpacouxko ; pen. B.I'. KonocoBckas. - Munck : benopycckas Hayka, 2012. - 426 c¢. - ISBN
978-985-08-1451-7 ; To xKe [D51eKTpOHHBIN pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142280

Pecypchl nH(pOpMaIOHHO-TEIEKOMMYHUKAIMOHHON ceTn « HTepHeT»:

Cucrema dJIEKTPOHHOM TOMJEPKKH 0Opa3oBaTelbHOrO mporecca «Moi  YHHUBEPCHUTET»
https://uni.ivanovo.ac.ru

[Tpodeccnonanpabie 6a3bl JAHHBIX U HHHOPMAITMOHHO-CITPABOYHBIC CHCTEMBI:
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OBbC «YHuBepcuTeTckas Oubanoreka onnain»y www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnextponHas 6ubnmuorexka UBI'Y http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

OnextpouHslii katagor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

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

MarepuainbHO-TeXHHYECKOE o0ecrieyeHue T CHHIIHHbI

Y4eOHble ayAUTOPUHU:

- 7S TPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUMNA C KOMIUIEKTOM CIIEHUATM3UPOBAHHON y4eOHOI
MeOeld W TEXHHMYSCKUMHU CPEICTBAMU OOYYCHHS, CIYXKAllUMH JJIs TPEJOCTABICHUS ydeOHOU
nHpopMaIuu OOJIBITION ayUTOPUH;

- JUIS TPOBEICHUS 3aHITHA CEMUHAPCKOTO THIA, KOHCYJIbTAIMA, TEKYIIEro KOHTPOIS U
MIPOMEXKYTOUHOM aTTeCcTalui C KOMIUIEKTOM CHEIHaTU3UpPOBAHHON yueOHOW MeOelu U TeXHUYECKUMU
CpeICTBaMU O0YUYCHHUS;

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

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

JleMOHCTpanoHHOE 00OpYyJIOBaHUE U YYCOHO-HATIISIIHBIC TOCOOMS JUIS 3aHSATHH JIEKIIMOHHOTO
TUIMA, 00ECTIeYNBAIOIINE TEMATUYECKUE WILTIOCTPALINU.
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ABTOp padoyeil NporpaMmMbl AUCUUIJIMHBI:
crapimii npenoaasatens CuByxuH Anekceir Hukonaepuu

[TporpamMma paccMOTpeHa U YTBEpIKIeHa Ha 3acelaHuu Kadeapbl ONoIoTHr

29 aBrycra 2025 r., npotokon Nel.

[TporpamMma oOHOBIIEHA

IIPOTOKOJ 3acefanust kKageapnl Ne OT « » 20
CornacoBaHo:
PykoBoaurens OI1 JI.E. Uy nHeHko

(mozmucs)

[TporpamMma oOHOBIIEHA

MIPOTOKOJI 3ace1anust kadenpsl No OT « » 20
CornacoBaHo:
PykoBoautens OI1 JI.E. Uy nHeHko

(moanuce)

[TporpamMma oOHOBIIEHA

MIPOTOKOJI 3acenanus Kadenpsl No OT « » 20
CornacoBaHo:
PykoBoautens OI1 JI.E. Uy nHeHko

(mozmucs)



