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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
OpUMEHEHHe. A TaKKe OCYIIECTBICHHE NPAKTHYECKOW TMOATOTOBKU OOYYAIOUIMXCS IOCPEICTBOM
BBINOJIHEHUS! ONPENIENIEHHBIX BUIOB pabO0T, CBS3aHHBIX ¢ Oyayliel npodeccuoHanbHON AeATeNbHOCThIO
U HaIlpaBJICHHBIX Ha (popMUpOBaHME, 3aKpEIJICHUE, PA3BUTHE MPAKTUYECKUX HABBHIKOB M KOMIIETCHIIMIA
1o npo¢miIo 00pa3oBaTeIbHOW IPOrpaMMBbl
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  MHUKPOOHMOJIIOTMUECKHX  METOAMK  OKpPackd  MHKPOOPTraHU3MOB,
KYJIbTUBUPOBAHMS HA MUTATEJIBHBIX CPElaX.
- dopMHpOBaHUE MOHATUN O POJIM MUKPOOPTAaHU3MOB KakK BO30yaAuTeNeH HH(EKITHH.
- O3HaKOMJIEHHE C IPOMBIIIJIEHHBIM UCIIOJIb30BAHUEM MUKPOOPTaHU3MOB.
- Poue mpokapuot B 6uochepe.

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

OIl. Iucuurumnaa «MuKpOOUOTIOTHS C OCHOBAMHU BUPYCOJIOTHH» WU3Y4aeTCsl CTyJAeHTaMu 3 Kypca B 5
cemectpe. Ero u3yueHuto npemecTByOT Kypchl «AHATOMUS, MOP(MOIOTHS U CHCTEMaTHUKa PacTEHUI»,
«utonoruss u tuctosorusi» u «bHOXUMHS W MOJEKYJSIpHAs OHOJIOTHS», 3HAHWE KOTOPBIX MOXKET
CIIY)XHTh JJISl U3YyYSHHs] MHOTUX pa3nieioB «MUKpPOOHOIOTHH M BUPYCOJIOTHUNY». DTOT KYpC JIOTMUECKU
IPOJIOJHKAET YUEHHE O KJIETKE KaK OCHOBHOW €IMHUIIBI )KUBOTO, IIPEIOMIJISAS paHee MOJIyYeHHbIE 3HAHUS
B MUKPOOHOJIOTUYECKOM aCIEKTe.

st ocBOGHUSI TaHHOW JUCIUTUTMHBI 00YYaIOMUNACS TOJDKEH:

3HaTh: 001IMe MPeCTaBIeHUs 00 OTIUYHSIX TPOKAPHOT OT FYKAPHUOT,

OCHOBHbBIE 3aKOHOMEPHOCTH OOMEHa BEILECTB,

BIIMSTHUE DKOJOTHYECKHX (PaKTOPOB HA OPTaHU3MBbI

YMeTh: pa3nuyaTh 0COOEHHOCTH HEKJIETOYHBIX (POPM JKU3HU

paboTaTh CO CBETOBBIM MHUKPOCKOIIOM,

M3TOTaBIMBATh BPEMEHHBIE MUKPOIIPETapaThl.

HmeTh HaBBIKH pabOTHI € JTa0OpaTOPHBIM 000PYAOBaHUEM

3. Illianupyemble pe3yJbTaThl 00yYeHHs 10 THCHHIIJIHHE
3.1. Komnerenuuu, popMHPOBAHUIO KOTOPBIX CIIOCOOCTBYET AUCHUIINHA
[Tpu ocBOEHMH AUCHUILIMHBI (OPMUPYIOTCS CIEAYIONINE KOMIIETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HarpaBIe€HHIO MTOATOTOBKH:
O6menpodeccuonansubie (OIIK):
OIIK-1: CnocoGeH MNpUMEHSATh 3HAHHE OMOJOrMYECKOro pa3HOOOpasusi M MCIOJIb30BaTh METOJbI
HaOroIeHus, HAeHTU(UKAIMY, KiIacCH(HUKAIUU, BOCHPOHM3BOJICTBA M KYJIbTUBUPOBAHHS
KHUBBIX 0OBEKTOB IS PEUICHUS TPOPECCUOHATIBHBIX 3a1a4
OIIK-8: CmocoOeH ucmoyib30BaTh METONbI cOOpa, 0OpabOTKH, CHCTEMAaTH3allud W TIPEIICTABICHUS
nojeBod M JabopaTopHOM HHGPOpPMALNK, NPUMEHSATh HAaBBIKK pabOTBHI C COBPEMEHHBIM
000py10BaHUEM, aHAJIN3UPOBATH MOIY4YE€HHBIE PE3YJIbTaThl
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3.2. [lepeyeHb IUIAHUPYEMbIX pe3yJIbTATOB O00Yy4YeHHMs] JHCIHUILINHE, COOTHECEHHBIX C

(hopMupyeMbIMH KOMIIETEHUSIMHU

B pe3yibTaTe 0CBOCHHS AMCIHILIMHLI 00YYAKOLINIiCS JTI0JIKEH:

3HaTh:

o01re mpeAcTaBiIeHUs 00 OTIIMYUTEIBHBIX 0COOeHHOCTSIX mpokapuot (OITK-1),

MOP(]OIOTHIO Pa3IMYHBIX IPYIIIT MUKPOOPTaHU3MOB U MX aHaToMu4eckue ocodenHoctu (OITK-1),
BO3JICiiCTBUE aOMOTHYECKUX (PaKTOPOB CPEbl HA POCT U pa3BuTHe MUKpoopranu3mon (OITK-1),
POJIb TIPOKAPHOT B TOACPIKAHUK TOMeocTas3a B akoornueckux cucremax (OITK-1),
NpUKIaJHOE 3HaUeHHe MuKpoopranu3mos (OITK-1),

HEKOTOpbIe 0COOCHHOCTH reHeTrkH mpokapuoT (OITK-1),

HEKOTOpPbIe 0COOCHHOCTH 0OMEHA BEIIECTB Y pa3HbIX Ipymnn Mukpoopranu3mos (OITK-1),
0COOCHHOCTH CTPOEHUS U pasMHOxeHust Bupycos (OITK-1),

0COOCHHOCTH KYJIbTHBHPOBaHUsI MUKpoopranusmon (OITK-1),

TEXHHUKY 0€30MacHOCTH mpH padboTe ¢ Mukpoduiopoii (OITK-8),

OCHOBOIIOJIATAIOIINE JOKYMEHTHI, periiaMeHTHpYolne padoty ¢ mukpoopranusmamu (OITK-8),
OCHOBHbBIE CHCTEMAaTHYECKUE TPYIIbI IPOKAPHOT, BaskHbIe yis uenoBeka (OTTK-1),
0COOCHHOCTH HeKIeTOYHbIX popM xu3uu (OITK-1).

Ymern:

ONpeeNsiaTh Ha MUKpoIpenaparax M cxemMax MopQoJIOTHIO U aHAaTOMMYECKHE OCOOEHHOCTH
mukpoopranuzmoB (OITK-1),

JieNaTh TpaBUIbHbIC 3apUCOBKU 00bekTOB MuKkpoouonoruu (OI1K-8),

OOBSICHATh MOJIOXKEHUS TEXHUKU OE30MacHOCTH MpH padoTe ¢ OaKTepHONOTHYECKMMU OOBEKTaMH
(OIIK-8),

OOBSICHATH B3aMMOOTHOIIEHUS MPOKApUOT C HKOJOTHYECKUMH (HaKTOpaMH Kak >KUBOM, TaKk M
HexxuBo# npupoasl (OITK-1),

UHTEPIPETUPOBATH pe3ynbTaThl dkcrepumMenToB (OITK-8).

HNMeTh HABBIKH:

paboThI co cBeToBBIM Mukpockorom (OITK-8),

paboThl ¢ MUKpoOHOTOrHYeckuM obopynoBanuem (OITK-8),

U3TOTOBJICHHS MUKPOIIPENIapaToOB U OKpAcKoi MuKpoouonorudeckux oobekros (OITK-1),
BBIJICJICHUS YUCTBIX KYJIBTYP MUKPOOPraHu3MoB U paboroii ¢ Humu (OITK-1),

00paboTku noydeHHbIX pe3yiapraToB (OITK-8),

4. Conep:xanme JTUCHUIIUHbBI
OObeM JUCHMIUTUHBI CcOCTaBisieT 4 3adeTHble enuHunbl (144 akageMuuecKuxX dYaca), B T.U.

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

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

TPYA0EMKOCTBIO Y4eOHbIX 3aHATHI

Ne Buael 3anHatuii, nx DOpMBI TEKYIIIETO
/1 Paznensr (TeMbl) e 00BEM (B ak.uacax, 1o KOHTPOJISI YCIIEBAEMOCTH (110
TIACIUTUIAHBI 3 0ouyHOH hopme 00ydeHus) ouHOH popme 0OyyeHus)
=
8 3ansTus 3aHsaTus .
JIeKIIHOH- ceMuHap- DopMBbI MPOMEKYTOUHOU
HOT'O THIIa CKOT'0 THUIIa aTTecranuu
1. Opranuzanus paboTHI 5 2 4 maGop. | YCTHBII onpoc
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OakrabopaTopuy. TexHuka 3aHSITHC
0e30macHOCTH.

2. | Mopdosorust MUKpOOPraHiU3MOB 5 2 4 nabop. | YcrHsiit onpoc. OT4YéT.

3aHsTHE
(2 1)
3. | AHaToMHUsI MEKPOOPIaHHU3MOB 5 2 4 nabop. | YcrHsii onpoc. OTUéT.
3aHATHE
(1)
4. | DKOJOTHUS MPOKAPHOT 5 4 4 nabop. | YcTHbIHA ompoc. Oruér.
3aHATUE Komnoxsuym.
(2 1)
5. | 'eHeTHKa MUKPOOPTraHU3MOB 5 4 4 nabop. | YcrHslii onpoc. OTYET.
3aHATHE
(I1II)

6. | [IpunHIume u METObI 5 8 4 nabop. | YcTHBIH ompoc. Ortuér.
KyJbTUBHPOBAHHUS 3anstue | KoytokBuym
MHKpPOOpraHu3MoB. PocT u pasButue (BT.4.24
MUKPOOHOH KYJIBTYPHI I11I1)

7. | CucreMaTrKa MUKPOOPTraHU3MOB 5 4 4 nabop. | YcrHblii onpoc. OTYET.

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

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

9. | 3akIOYMTEIbHBIH. [NonBenenue 5 6 4 nabop. | YcTHBIM OTIpoC. Oruér.
UTOTOB W aHAJIU3 TMPOMEKYTOUHBIX 3anstue | KoyutokBuym
PE3yJIbTaTOB OCBOCHHMSI TUCIUIIIIHHBI

HUroro 3a cemecTp: 36 32,BT.u. | DK3aMeH

20 g. TIIT

HTOro mno JUCHUILINHE: 36 32, B T.4.

20 4. II1

4.2. Pa3BepHyTO€ ONMCAHUE CO/IEPKAHUS Y4eOHOr0 MaTepHaJia o pas3aeiam

Tema | «Hcmopus pazeumun MUKpoouonozuuy

OMIIMPUYECKUH 3Tan B pa3BUTUU MUKpoOuosoruu. ['umoresa o xuBoi mpupojae Bo3OyauTene
3apa3HbIX 3a00JI€BaHHA.

Mopdonoruueckuit stan. “Taitaer mpuponbr” A. JleBenryka (1695). Omnmcanwe OCHOBHBIX
Mopdororuueckux ¢popm 3a 150 net. MnpekmonHass MUKpOOHOJIOTHS U €€ pa3BUTHE.

Omprter CamMoitioBHYa O J0KA3aTeNbCTBY MpUpoasl uymbl (1771). UccnenoBanus Jl>xennepa
(1798) o npuBUBKE COAECP>KUMOTO MYCTYJI KOPOBBEH OCIIBI.

PacuBer mukpobuonorun Bo BTopoit mosioBuHe 19 Beka. Pa3Butne mHGEKITMOHHONW MHUKOJIOTHH.
OTtkpeiTHe BO30yauTens cubupckoii s3Bbl. Bakneiimme oTkpeiTus [lacrepa. [lacrepusanus kak ocHOBa
MIPOMBINIUICHHOW MHKpoOuosioruu. [IpuBuBKM oT OemieHCTBa U apyrux OonesHei. bopeba ¢ Teopueit
“CaMONpPOM3BOJIBLHOTO 3apOXKAEHUS JKU3HM MHUKpoOOB”. DopmupoBanue aHtucentuku (Jlucrep).
Otkpeitue P. Koxom Bo3Oymutens TyOepkynesa, Xojepbl. I[IpuMeHeHue OKpacku OakTepuit
AQHWJIMHOBBIMU KPAaCUTEISIMH. Y COBEpIICHCTBOBAHUE ATHX METOAOB yueHnkamu Koxa. O6ocHOBaHue
Y4EHHS O KIETOYHOM HMMYHHUTETE, KaK €CTECTBEHHOM MEXaHHW3ME 3alluThl OT MaTOrE€HHBIX
MHUKpOOpranu3mMoB (Meunukos, 1882).
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NBanosckuii (1892) — ocHoBaTenb BUpYycOsOruu (BUpYC TabadyHOW Mo3auku). Mcmonap3oBaHue
MHUKPOOPTIaHU3MOB Kak reHetnueckux o0bekToB. Cunre3 BupycHod JIHK (KopubGepr, 1967) OmnbiTbl
I'puddura no rpanchopmaruu JIHK maeBMOKOKKa.

O6ocHoBanne Ha mpumepe aykcorpodoB rumore3 lren — 1 Oenok (bumn-Tarym) OmnbIThl
3anpaepa u JlenepOepra 1o reHeTUYeCKON TPaHCAYKITUH.

PacmmpoBka MeXaHU3MOB KOHBIOTAIIMU M POJIb SMTUCOM H IIJIa3MH/I, KaK BEKTOPOB.

Pa3BuTHe reHHON MHXEHEPUH U CO3[]aHie TPAHCTEHHBIX MUKPOOPTaHU3MOB.

Tema |l «Mukpobuonozus Kaxk HayKa 0 HEBUOUMbBIX HEGOOPYHCEHHOMY 211a3y
MUKpoopzanuzmax. Anamomusn u mopgponozusy

1. Ortnnure NpOKapUOTUYECKUX KIETOK OT 3yKapuoThyecKux. OCOOEHHOCTH T'€HETHYECKOI'O
Marepuaia, Cnoco00B pa3MHOKEHHSI, OPTaHOU OB, META0OIM3MA.

2. Mopdonoruueckue (opMbl M pa3Mepbl MHKpOOpraHu3MoB. KOKkM (MHKpOKOKKH,
JUTUTOKOKKH, CTPENITOKOKKH, CTAQHUIOKOKKH, TETPAKOKKH, CAPIIHBI). ACIIOPOT€HHBIC TAIIOYKH (JTHUILIO-,
CTpenTo-, U apyrue Oakrepuu). CrioporeHHble najgoyku (O0auusuibl U Kioctpuauu). M3Buteie Gopmbl
(crimpHILTBI, CHUPOXKTHI, BHOpHOHBI). BeTsimmecs: popmel. [Ineriomopdusm npokapuor. ([Tpumepsr)

3. AmnatomMus MuUKpoopraHuzMoB. KierouHass cTeHKa, LUTOIUIa3MaTHYecKas MemOpaHa,
NPOTOIUIACT. XUMHUYECKHI COCTaB MPOKapuoT. OpraHOreHbl, MaKpo- M MHKPOAJIEMEHTHI, (aKTOPHI
pocTta. AyKcoTpodHbIE U IPOTOTPOPHBIE OpraHU3Mbl. XUMHUYEeCKUH cocTaB. OCOOEHHOCTH CTPOSHMS U
¢GyHKIIMM KiIeTouHOM cTeHku. CTpykTypa nenTtuaoriukasHa. llutomnmazmatumueckass memOpaHa, €€
CTPYKTYpa, posib OenkoB M nunuaoB. Otnuuus I'pam+ u I'pam- mukpoopranuszmoB. bakrepuanbHble
AQHTUTEHbl (KI'YTHUKOBBIE, comaTthyeckue u JAp.). OCOOEHHOCTH CTPOEHUS JKIYTHKOB, YEXJIOB,
MUKPOIUJIECH.

4. IIporomuiact u ero cocraBHble yacTH. OCHOBHBIE OIPAHOU/IbI KJIIETKH. M€e30COMBI, XJIOPOCOMBI,
(UKOOMINCOMBI, XpOMaTO(QOpPBI, A3POCOMBI, THJIAKOMbI, MUKpPOTpyOouku. MX BHIBI, CTpoeHHE H
¢yukiuu. Brximouenus. [uromnasma. Ponb HeopraHM4ecKMX M OpPraHMYECKUX COEIMHEHUN B
noanepkanuu romeocrasza. Ocmorudeckoe gaBineHue. COCTOSHUE 30151 U Tesl.

5. Tlokosmuecs (GoOpMBI MHUKPOOPTaHU3MOB. JK30- W OHAOCIOPHI, IHCTHl, TOPMOTOHHH,
0aeoIuTHI U Ap.

Tema |1l «Ikonocus mukpoopzanusmos. Ilpoxapuomeul kax 36puduonmol. Bhuanue
aduomuuecKux u OUOmMuUYecKux haxkmopoe

1. Bnusiaue abuotnyeckux pakropos. OOmIMe 3aKOHOMEPHOCTH UX BIUSHUS. 3akoHbI JInOuxa u
[lendopna.

1.1. Bnusnue conHeyHoro crektpa. KopoTkuit yiabTpaduoner kak OaKkTepUIMIHBIA U
MyTareHHbId QakTop. Ponb jumHHOTO ynbTpaduosnera B nporecce ¢porocuHTe3a. BrnusHue BuauMoro
CBETa Ha CYTOYHYIO U CE30HHYIO aKTMBHOCTH MPOKApHOT U Ha GoTocuHTe3. MHppakpacHOe U3IyUYeHHUE.
BozneiictBue temneparypbl Ha MUKpOOBL. [lcuxpodumsl obnuratHsie U (akyIbTaTUBHBIE U TMPUYUHBI
XOJIOJIOYCTOMYMBOCTH. Me3oTepMouibl, UX 5SKoJOoruueckue HHUIM. Tepmoduisl (oOnuratHele,
(bakynbTaTUBHBIE, TEPMOTOJIEPAHTHBIE, SKCTpeMalibHble). [IpuunHbl TepMoycToitunBocTu. Biusaue pH
cpeasl.  HeilrpodunbHble  MHKpOOpPraHu3Mbl.  XapakT€pUCTUKAa  ONTHMyMa U IIOPOTOB.
KucnoroycroifunBbie u mienouyHoycroiuuBble. Anunopuinsl U ankainoduiasl. ONTUMyM U MOpPOTHU
pa3BuTHs. BiausHue razoB. AspoObl (pakynbTaTUBHBIE U 0OIMraTHbIC. PaKyIbTaTUBHBIC U OOJUTAaTHBIC
aHa’poObl. MUKPOa’Ipo Il U THIIEPKAITHUIECKHE.

1.2.Bnusiane Onotndyeckux (pakTOpOB Ha MUKPOOPTaHU3MbI. MUKPOOHOIIEHO3BI M HX CBS3b C
JIpyruMH 1ieHo3aMHu. THIIbl B3aMMOOTHOIIEHUH MEXIy MHKPOOPraHU3MaMHM M MaKpOOpPraHW3MaMu U
Mexay coboil. Canpodurus. [lumieBblie ey U posib B HUX MPOKApHOT. 3HAYEHUE MUKPOOPTaHU3MOB B
OMOTHYECKOM KPYTOBOPOTE 3JIEMEHTOB U BEIIECTB B Onocdepe.
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1.3. Mukpoorpanu3Mbl Kak Mapa3uThl.

Wudexnuonnsii mporecc. Bopora wuHbekmmum U cnocoObl 3apaxeHus. BiusHue 0361
B030yauTess. [1aToreHHOCTh U BUPYJIEHTHOCTh. DaKTOphl BUPYJAEHTHOCTU. TokcuHemus. Centunemus,
cerncuc, centukonuemusi, MunumanbpHas seranbHas no3a (DLM) Bo3Oynurens. Cmemannas, cynep-,
penHpekunsa. XpoHHYECKOe TeueHHe HMHQEKIUOHHOro mpolecca. bakTepruoHOCHTENbCTBO. Y CIOBHO-
NaTOr€HHbIE MUKPOOPTaHU3MBI.

1.4. AuT6M03 M aHTHOMOTUKU. AHTUOMOTHKM KaK aJUIOMOHBI, YYAaCTBYIOIIHME B MEXBHUIOBBIX
OTHOIICHHSIX.

Knaccudukanyyu aHTHOMOTHKOB: 1) MO XMMHYECKOH MPHPOJE, MPOMCXOKACHHIO (KHUBOTHEIC,
pacTuTenbHble, ~ OakTepualbHBIC,  IUIECHEBBIE W AKTHHOMHIIETHBIC,  CHHTETHYECKHE U
HOJIyCUHTETHYECKHE); 2) 10 O00BeKTy Bo3JeiicTBHs (aHTHOAKTEpUaIbHbIC, MPOTHBOBHPYCHBIC,
IPOTHBOOITYXOJIEBbIC, aHTUTPUOKOBBIE); 3) MO MEXaHU3MY JEHCTBHS (HapyIIalollfe OMOCHHTE3 M €ro
aTamnel, OJOKUpYyIOImMe (EepMEHTHBIE CHCTEMBI W JbIXaTenbHble Ienn); 4) mo 3ddekry Bo3mercTBUsL
(OGakTepunuaHble, OAKTEPUOCTATHYECHKE); S5) MO XHMHYECKOW Tpupoae (aMHHOTIMKO3HIBI,
MaKpOILUKINYECKHIE JTAKTOHBI, TETITH/IbI, IETITOMIBI).

[Ipobnembl B NPUMEHEHUM AHTUOUMOTUKOB (YCTOMYMBOCTD K HHMM MHKPOOPIaHU3MOB,
TUCOAKTEPHO3BI).

Tema \N «Mukpoghnopa 06vexkmoe okpyscarouieii cpeovly

AyTOXTOHHAs M aUIOXTOHHas MUKpoduopa. CaHUTapHO-TIOKA3aTebHbIE MHUKPOOPIaHU3MbI
(BI'KII, ¢exanbHbIli SHTEPOKOKK, CTA(PUIOKOKKH, CTPENTOKOKKH, KJIOCTPUINHU, TepMO(pUIbHbIE
Oaktepun). Muxkpoduopa Tena 4YelnoBeKa, Kak MPOJAYKT JUIMTEIBHOW KOIBOJIOLUM MHKpPO- |
MaKpOOPraHU3MOB.

Mukpodopa kKoxu denoBeka. Posib ayToOXTOHHONW MUKPO(IOPHI KaK aHTarOHUCTA MATOI€HHOW U
YCIIOBHO-TTATOT€HHOW. VMICTOUHMKM NMHUTAaHHSA ayTOXTOHHOM (uopbl. DnuiepManbHbBIA U canpOo(UTHBIN
CTa(pUIOKOKKH, MHUKPOKOKKH, Canpo(UTHBIE CTPENTOKOKKU IU(PTEPOU[IbI, IIECHEBBIE M JAPOKKEBbHIE
rpu0sl. [laTorenHsie U ycnoBHO-IaTOTeHHbIE (BO30OYANUTENH Ira30BON TaHTPEHBI, CTOJOHIKA, CHOUPCKOM
S3BBI, SHTEPONATAr€HHbIE KUIIEYHbIE MAJIOYKH, 30JI0TUCTO-KENThIN CTaUIOKOKK, CIIOPHI).

Muxkpoduiopa cAU3UCTBIX 000J0YeK. AYTOXTOHHas: anuAO(UIbHBIE NAJOYKH, IUIIIOKOKKH,
canpouTHbIe BUBI CTAQUIOKOKKOB, MUKPOKOKKH, amMeObl U Jp. [laToreHHas u ycioBHO-AaTOr€HHAas:
30JI0TUCTO-XKEJTHIN cTaUIOKOKK, THEBMOKOKKH, KOPUHOOAKTEPUH U Jp.

Mukpodiopa KelyJoYHO-KUIIEYHOTO TpaKTa: Kelyaka, TOHKOH M  TOJCTOW  KMIIKH.
OHTEpPOKOKKH, TpHObI, KJIOCTPUJIMHU, KUIIEUHBIM CTa(QUIOKOKK, OSHTEPOKOKKH. AHa3pOOHBIE
6udunobakTepuu, makTodanmbl. Jucodakreprossl. OCOOEHHOCTH THOTOOMOTUYECKHX OPraHU3MOB.

Mukpodiopa apIXaTeqbHBIX MyTel (HOCOTIIOTKA, 3€B, Jerkue). HemaTtoreHHble CTahUIIOKOKKH,
CTPENTOKOKKH, THEBMOKOKKH, TU(PTEPOUIBI U .

Muxkpoduiopa MouenoyioBsix myTeil. OcoOeHHOCTH MUKPOQIIOPHI MOYEHUCITYCKATEIbHOTO KaHaa
MY>KYUH (MHUKOIIIa3Mbl 1 MUKOOAKTEPUH) H KEHIIHUH (cTepuiabHOCTE), UITIIIT.

Mukpodopa Bo31yxa, KaKk aJllIOXTOHHAsA

3 ¢a3pl OakTepHaTbHOTO a’po30Jisl (KamenbHas, KaleabHO-sAepHas, TblIeBas). VCTouyHUKH
MHUKpOGIOpbl, HeOmaronpusTHble (akTopel. V3MeHeHHe KOHIEHTpallud MUKPOOPTaHH3MOB B
3aBUCUMOCTH OT OCOOCHHOCTEW IKOCHCTEM, BBICOTOM HaJl TMOBEPXHOCTHIO 3€MIJIH, CYTOYHBIX PHTMOB,
BpeMeH roja, mnpeoOiajaHHe B BO3JIyXe MHUKPOKOKKOB, CIOPOBBIX (OpM OakTepuil U IJIECEHH.
[TokazaTenu yucToThl Bo3ayxa. [Ipeobnananue cpeau canpodruToB MUKPOKOKKOB, TIIIECEHEH, CIIOP U UX
BEreTaTUBHBIX (OpM. o U f — reMonuTHYecKhe cTpenToKoKkH (10 1500 Buaos). [lepenaua Bo3mymiHo-
KareJbHBIM MyTEeM — Yepe3 BO3MyX BO30yIWTENIeH BHUPYCHBIX M OaKTepUadbHBIX 3a00JIeBaHUM (TPHIIIL,
TyOepKyJie3 u Jip.)

Muxkpodiopa no4uBbI.
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Knaccudpukanusa mnouBeHHbIX OakTepuit 1Mo OMeNnsHCKOMY (3UMOTEHHBIE, ayTOXTOHHBIE,
onurorpodHeie, XeMOIUTOTpOo(HEIe). X posih B Mpolieccakx MHHEPAIU3AINHA OPTaHNYECKUX BEIIECTB.
[IceBgoMoHanbl,  CIOpOBbIE,  OalWIIbl, AKTUHOMHMIETHI,  HUTpuUdukatopsl,  ¢y300aKTepu,
MoYKyromuecsi, credenbkoBbie. CaHUTApHBICE TOKA3aTEMH YHCTOTHI TOYBHI (CAaIPOOMOHTHOCTB,
KoaudecTBO TepModuioB u criop, BI'KII, hexanbHbI SHTEPOKOKK, CTAPHUIOKOKKH).

Muxpod.iopa Boabl

AyTtoxoTHass MUKpodopa (MUKPOKOKKH, ICEBAOMOHAbI, (OTOOAKTEpHUH, TTPOCTEHIIINE U IP.).
ATIOXTOHHASI, € UCTOYHUKH (OBITOBBIE CTOKH, BO3JIyX, )KUBOTHBIE, pacTeHus, ). CTerneHu carpoOHOCTH
— MoaucanpoOHas - 10 TPUJUIMOHOB, Oi-Me30CarpoOHas - COTHHU ThICSY, MUJUIUOHBI, -Me30canpoOHbIe -
JIECATKH COTHU THICSY, OJMrocanpoOHast - COTHU ThICAY B | MIL. coAepiKaHWE OPTraHUKH, KUCIOPOJa,
a’po0oB u aHa’poOoB. Kosb-tutp, Konb-uHaekc, bI'KII.

Crparndukanus BoroeMoB
OcobeHHocTH MUKPO(DIOpBl. DMUIMMINOH — a3p00bl, TOPMOKJIMH, TMIIOIMMHEOH — aHAa3pOOBbI.
MexaHu3Mbpl camMOOYMINEHUS BOAbl.. JleiictBue OmoduabTpaTOpoB, MHUKPOOOB W  PACTEHHIA,
aHTaroHUCTOB. VICKyccTBEHHass OYMCTKa BOJbl. MexaHWYeckH (pedyHOW NeCOK, JIPEBECHBIH Yroib),
XUMHYECKH (XJIOPHpPOBAaHWE, OJIaTOPOAHBIE METaJUIbl, O30HHPOBAaHHE U JIp.), KOMIUIEKCHBIE C
npeoOi1asaHreM OMOJIOTHYECKOT0 areHTa (OTCTauBaHUe, a3POTEHKU, METATEHKH ).

Tema N «I'enemuka MuKpoopzaHuzmos)
I'enHast vHKeHEPHUS B IPUPOE
(MexaHM3Mbl PEKOMOMHAIINHN HACJIEICTBEHHOI0 MATEPHAJIA)

Tpancdopmaius — mepeHoC TeHEeTHYeCKOro marepuaia 0e3 HEeMOCPEeICTBEHHOIO KOHTAKTa
noHopa u perunuenta. Oneltel 'puddura, Mak Jlnoiina u np. O0vexT TpaHchopmaiu (MHEBMOKOKKH,
OanniIBl, Heccepuu U p.), CTaJUH TpaHC(HOPMALIHH.

1. ®opmupoBaHUE COCTOSTHUS KOMIETEHTHOCTH JToHOpa ((haza norapudmuyeckoro pocra). Pomb
(epMEeHTHBIX KYyJIbTYpP J0HOpa B (OPMHUPOBAHUU FTOrO cocTosiHus. Jlo3a Tpancdekranrta (0,1 Mxr Ha 1
MJI CYCHI€H3UU KJIETOK).

2.Ancopouust 2-x menoudeunod JIHK moHOpa Ha MOBEPXHOCTH PEIMITMEHTA, PECTPUKIMS HA
aunkue ¢pparmeHTsl (5*1 0°%)

3.IlpoHMKHOBEHHE B TUTOILIA3MY PEUITMEHTA U Jlerpananus Hesnaunmoit autu JJHK.

4.VaTerpanus B HyKJI€OTH]] pelUnHeHTa ((pparMeHT IpuMepHO U3 15 reHoB) TpaHCIO30H.

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

Tpancnykims. PekoMOuHaIMs TEHOB € MOMOIIBIO BEKTOPOB (OakTeprodaru, BUPYChl, XUMEPHI).
®daru Kak BeKTOpHI (p22,2-1 KUILIEYHON TATOUKH).

Crnenuduueckas  Tpancaykius (par A E.coli). Cneuuduyeckue  TpaHCKPUITA3HI.
Hecnenuduueckas obmas TpaHcayKius. AGOPTUBHAS TPAHCTYKIIHS.

JIuzoreHHele U ymepeHHble ¢aru, ux ponb. CocTosHuEe mpodara U ero akTUBAIMS C 3aXBaTOM
reHa nonopa. Ilpukperienne dara. Beemenue 2-nenmoueunoit JIHK dara. [lerpamanust HesHaummon
HUTH. Ee 3aKoibLIOBBIBAHME M BCTpPaWBaHUE “KOJNBLIO B KOJBIO~ B OaKTEpPUATBHYIO XPOMOCOMY.
VY 1BoeHne 3HaUMMOM LEMU. DKCIPECCUs I'eHa.

Konstoranus. bakrepuansusie miasmuas (20-100). Knaccupukarus: F', R u Col daxtopsr. F+ -
dakTop mIa3MMa Hecyllas TeHbl, OTBETCTBEHHBIE 3a (OPMHpPOBAHUE TMOJIOBBIX BOPCHUHOK U
KOHBIoranuio. Jlpyrue reusl (peluIMKOHbI, Havaa 1 3aBepiueHus perumkanun JIHK, BcraBounsie u ap.).

CoenuHenre “TOJOBBIX MAPTHEPORB’, TIPEBPAIICHHE TIIIa3MUIbI B IMHEHHYIO (hOPMY, Jerpaaalus
ne3naunmoii e JIHK, 3akonbioBeiBanue u sxcnpeccus resa (F- — F — FY).

Pounb ma3mu kak BekTopa, Hf2 dakrop (smrcoma) — B CTpyKType OaKTepHaibHON XPOMOCOMBI.
IlepeHoc reHOB 3HAUMMOM LIENH B KJIIETKY PELUIIUEHTA.
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R-dakrop. Hecer reHbl ycTOMYUBOCTH K aHTUOMOTHKAM, CyIbpaHHIaMHUIaM H Jp. BO3MOXHOCTb
koubtoranuu (tra). HeBo3mMokHOCTBH (opMupoBaHusi 3nucoMbl. MexBuaoBoi mnepenoc. Col-dakrop.
Konumuse! u 6aktepuimabl. Pons F'-akropa.

Posb reHoB GakTepuaNbHOTO HYKIICOUIa B KOHTPOJIE IIa3MH/I.

Tema VI «Cucmemamuka MUKpoop2aHu3moe»

Cucrema mnoxauapctBa mnpokapuoT. Kmaccuduxanwms. Takconsl (Bugy — pox — Tpuba —
CEeMEeICTBO — KJ1acc — MopsiioKk — ¢uinyM — nomeH). Kputepun knaccudukanuu.

Mopdonoruueckue Kputepuu: Qopma, CHOCOOHOCTP K O0pa3OBaHUIO CHOp, Karcyll,
MOJBIKHOCTh. THHKTOpHalbHBIE cBoiicTBa (okpacka mo I'pamy u T1.1m.). KonmopuanbHbie cBoiicTBa
(pa3Mepsl, LIBET, NMPO3PAYHOCTh M T.J.). DKOJIOIMUECKHE KPUTEPUH: OTHOIIEHHE K Temmneparype, pH
Cpellbl, Ta3aM, aHTUOMOTHKAM U (haram, MECTO B IKOCHUCTEMAX.

Ceponornyeckue kpurepun. Crnenmduyeckre CHIBOPOTKH K Pa3IMYHBIM THIIAM aHTHT€HOB.
OtHowenue k 6akrepuodaram.

OuU3NONOro-OMOXMMHYECKHE  KpUTepUH. Tumbel  muTaHus.  [emeTMueckue  KpUTEpHUH.
Coornomenne A+T:I+Il. CocraB nHykineotunoB  pubocomuoit PHK. doroopranorereporpodsl,
($OoTOMUTOABTOTPO(BI, XEMOIUTOABTOTPO(DBI, XeMOOpPTraHOTeTepoOTPOodsl. DEpMEHTHI, PaCIIEIUISIONINE
AMUHOKUCIIOTHI, OCTIKH, JIUMIUbI, HYKJICUHOBBIEC KUCIOTHI.

Hymepuueckas Takconomusi. Unaekc accormarmu Sjk=m/n;

Hecuctemaruueckue nonstus. Yucras U cMemaHHasi KynabTypa. KioHsl, mraMMel.

Kparkuii cucreMaTnyeckuii 0030p
Hano0oJ1ee BAXKHBIX TPV MUKPOOPraHuiMoB (1mo bepmxn)

I. I'pammnosoxkuTeIbHbIe KOKKH.

I.1 OGnuraTHo-a3poOHbIe U (aKyIbTATHBHO-a9POOHBIE KOKKU

I.1.1 CemeiictBo Micrococcaceae.

Pon Microccocus (rp 17). Tumosoii Bum Micrococcus luteus. Tecrtoserii Bum Micrococcus
lysodeiticus.

Pon Staphylococcus. Tumosoii iz Staphylococcus aureus.

I.1.2 CemeiicTBoO Streptococcaceae.

Pon_Streptococcus. Canpodutsl u ycioBHoOmaroreHHsle, remonurndeckue (Str. haemolyticus).
OoburaTenu poTOBOW MOJIOCTH, BEPXHHX JbIXaTeIbHBIX MMyTeil. TunoBoit Bu Str. pyogenes.

Pon Enterococcus. Camnpodutsl, ycioBHOnatoreHHsle. OOMTaTENN MUIIEBAPUTEIBHOIO TPAKTa,
MOYBBI, IPOJYKTOB NUTaHUs, BoAbl. CaHUTAapHONOKa3aTeabHble MUKpoOpranu3Mel. Tumosoit Bux Ent.
faecalis. Pox Gemella). Pox Leuconostoc.

I.1.3 OGnuraTHO aHA’POOHBIE KOKKU U Manouku (Tp 4), He 00pa3yroT crop.
Pox Peptococcus. ITapsr, Terpansl, enouku. Criop He 06pasyrot, HemoaBuxHbl. O-/F+. YriaeBoas!
He pasnararoT. Kononuu yepHoro nBera. [lapa3utsl CITU3HCTHIX.

Il. T'pamMoTpuuaTeIbHble KOKKH H MAJ0YKH
1.1 I'pamoTpuaTe/bHbIC a9POOHBIE KOKKH H NAJIO0OYKH.

11.1.1 Pon Neisseria. [Tapa3zutsl cmsuctix. Tunosoii Bun Neisseeria gonorrhoeae.

I1.1.2 Pox Moraxella. ITapa3utsr cnu3ucthiX y moiikuinoTepmuabix WITIIIT.
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11.1.3 Pox Brucella. Buytpukierounsie mapasutsl (Opyremiés).

I1.1.4 Pon Pseudomonas.. OGurarenu MOYBBI, BOIbI, PacTCHHiA, deiaoBeka. TumoBoii Buza PS.
aeruginosa.
11.1.5 Pox Xanthomonas.

1.2 I'pynna S. ®@akyjabTaTHBHO aHAPoOHbBIe 'paMooTpUIIUTEIbHBIE MAJTIOUYKHT
11.2.1 Cem. Enterobacteriaceae (BI'KII). Tunosoii pon Escherihia, 50% maroreHHsl U ycaoBHO
MaTOT€HHBI, 00UTATETN MUIICBAPUTEIHHOTO TPAKTA MIICKOITUTAIOIINX, TITUIl, HACEKOMBIX.

Pon Escherihia, tumoBoit Bug E. coli. Ytumusupyror rmoko3y u nakrody. OOurarenu
[HIIEBAPUTEILHOTO TPAKTa YETIOBEKA M KHUBOTHBIX, CAHUTAPOIIOKA3ATECIBHBINA OPraHH3M.

Pox Enterobakter, yci0BHO maToreHHBI.

Posx Klebsiella. Tumosoii Bux K. pneumoniae.
Pon Serratia (uynecnas manouka), Bapuant poja Enterobakter.
Pon Proteus. O6urarenM MOYenoIOBbIX MMyTei yenoBeka. Tumosoi Bua P. vulgaris.

Pox Salmonella. Tumnosoit Bux S. enteritidis. S. typhi — Bo30yauress OpromHoro THda.

Pos Shigella, tunioBoit Bua Sh. dysenteriae.

Pon Versinia — moaBmKHOCTH +, KaTabOJIM3M TIIIOKO3bI (KUCITOTA, a3 £). Tumosoi Bux V. pestis —
BO30YIUTENb YyMBI.

11.2.2 Cem. Vibrionaceae. V. cholera — Bo30yauTensb Xoaepsbl.

1.3 I'pymnna 12. I'pam -, xemonuTtoTpoHble a3poOHble OaKTepuu, MaJOYKH, KOKKH,
HEMOABHMKHBIE, 00pa3yroT YeXJbl, OKucieHue cyoctpatos cogepxamux N, Fe, S, Mn u ap.

1.4 I'pynna 9. I'pam -, a3po6Hble OakTepuu.
Cewm. Bacterioidaceae. [TumieBapuTeabHbBIN TPAKT YeI0BEKa, HACEKOMBIX.

1.5 I'pynna 13. Meranoo0Opa3zytoiue 0akTepu.

I11. A3BuTHIE hOpMBI

1.1 I'pynna 1.

Cewm. Spirochaetaceae

Pon Borrellea — Bo30ymuTenb KIemeBoro u BIIUBOTO CHIITHOTO TH)A.

Pon Leptospira — canpoduTsl ¥ napa3uThl, BO30YIUTEIH KEATYXH.

Pox Treponema. Tunosoii Bua T.pallidium — 6nennas cnimpoxera, Bo30yauTesb cuuimca

111.2 I'pynna 2.
AspoOHBIE/MUKPOad 10 HIIbHBIE, TOABMKHBIE, CIUPATIbHBIE, TPaMOTpULIATENIbHbIE OaKTEpHH.

Pog Spirillum. Tumosoit Buz Spirillum vulgaris.
Pox Helicobacter — Bo30yauTens racTpura, SA3BeHHONW OOJIC3HH KeayaKa M 12-MepCTHOM KHIIKK
(H.pilori).

111.3 I'pynmna 18.
['pamIiosioXuTeNHbIE TATIOYKU M KOKKH, 00pa3yIoIIne 3HI0CIOPHI.

Cem. Bacillaceae
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Pox Bacillus. Tunosoii Bux Bacillus subtilis.
Pos Clostridium. Bo30ynutenu 3adosieBanuii yemoBeka (0OTyIHM3M, CTOIOHSK U JIp.)

111.4 I'pynna 21. MukodakTepuu.

Pox Mycobacterium. Tumosoii Buax Mycobacterium tuberculosis.

111.5 T'pynna 9. Pukercuu u XJJaMuauu.

Cewm. Rickettsiaceae O6nuraTHbie BHyTPUKICTOYHbIC TTapa3uThl, coaepxamue u JJHK u PHK.
(Pukercus [IpoBaueka — ChIMTHOM, BIIUBBINA TU(D).

Tema VII «<KyaemueupoeaHue MUKpoop2aHu3mMoe»

[Tepuomnueckoe KyabTuBHpoBaHue. OcoOeHHOCcTH pocta W pasButus (lag-dasa — 1-2 yaca;
SKCTIOHECHIMaIbHAA ¢aza — 3-4 vaca; ¢aza 3ameIeHHOro pocta — 1-2 yaca, cranuoHapHas daza — 4-5
yacoB; (aza ormupaHus — 2 u Oojee gacoB). CKOPOCTh pOCTa U €€ KOHCTaHTa. Ypokaik OMoMacchl (X
=Xmax-X0) B CTAllHOHAPHOM (a3e.

Knaccudpukanus nuraTenbHbIX Cpel IO IMPOUCXOXKICHUIO (PAcTUTENbHOIO, KUBOTHOTO,
CHHTETHYECKHUE), MO0 KOHCUCTEHIMK (KUIKHE: caXxapHblii OyJIbOH, MSCHAas BOJA; MOJNYKHIKHE. arap-
arap; IJIOTHBIE: MsiconenToHHbIA arap). [Ipocteie (MIIB, MITA) u criennanbHbIe Cpebl.

JuddepeHnnanbHO-TUarHOCTHUECKUE CPEIBL.

TpeboBanust k mnuratenbHbIM cpegam. Hamnume B HHMX opraHoreHoB. IIpo3payHocTb,
M30TONMYHOCTh, ONpElENeHHY0 pH, CTEepUIBbHOCTB, OTCYTCTBHE INOCTOPOHHMX 3allaxoB, HaJIU4YUe
KoHIeHcalnoHHo# BoAnl, OBIL.

1 nenn. Boigenenue u unenTuduKanus yuctoit KynsTypsl. [loceB. MHkyOarms.

2 neHb. Brinenenue uncToil KynbTypbl. M3yueHue KOJOHMAIbHBIX CBOMCTB: pa3Mephbl, IBET,
dopma ouyepTaHMii, MPO3PAUYHOCTh, TOBEPXHOCTD, MMOJIOKEHUE MO OTHOLIEHHUIO K TMOBEPXHOCTH CPEbI,
KoHcucTeHnus. Okpacka 2 koioHuu no I'pamy, nepeces.

3 nenb. Onpenenenue pepmenToB. [loceBsl Ha cpenpl ['Mka, ONbHENUIIKOTO U Jp.

4 nenb. OlleHKa pe3ynbTaTOB, MPOBEICHHE CEPOJOTUYECKUX PpEaKLUUH, YyBCTBUTEIBHOCTh K
aHTUOMOTHUKAM U (haram.

HenpepriBHOE Ky/IbTHBHpPOBaHHE (B LENSIX MOJy4yeHUs O0IbII0N Onomacchl OakTepuil).

XemocrTart U TypOuaocTar.

5. O6pa3oBaTre/ibHBIE TEXHOJIOTHHU
TexHomorun mpoOIEeMHOTO OOydYeHHs, AWCTAHIIMOHHOTO OOYy4YeHHWs, TMPOCKTHAs, pEHTHHTOBas,
TEXHOJIOTHS Pa3BUTHSI KPUTUYECKOTO MBIIIIEHUS, KEHC-TEXHOIOTUH, TEXHOJIOTUS y4eOHOM TUCKYCCUM.

6. YueOHO-MeTOAMYECKOE 00ecreYeHne CaMOCTOSITeIbHOM padoThl 00y4aroLIUXCst

YyeOHo-MeTOMYECKOE —OOecredeHre JUCHUILUIMHBI  «MHKpPOOHOJIOTHS UM BHPYCOJIOTHSI»
MMpEaACTaBJICHO MCTOANYCCKUMU YKa3aHUuAMU, HAOCTYIL K KOTOPbIM obecrmeyen Ha caiite
http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/kuryuchkin_2015.htm/view.

7. XapakTepuCTHKA OIEHOYHBIX CPEICTB JJIsl TEKYyIIero KOHTPOJs YCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTAlluM 00YYAIOIIUXCS 10 JUCIHUIINHE
Texymuii  KOHTPOJb yCIIEBAEMOCTH MPOBOAMUTCS C TMOMOLIbIO YCTHOrO ompoca (u
KOJIJIOKBHYMOB), OJIAHKOBOT'O TECTHPOBAHUS, KOHTPOJBHBIX paboT, a Takke KOHTPOJS MPAaBUIBLHOTO
odopMIIeHHST TTPOTOKOJIOB JIAOOPATOPHBIX paboT (0TUeT).
B cootBerctBum c¢ IlonoxkeHneM O pEUTHHTOBOM CHUCTEME KOHTPOJS, JCHCTBYIOIIMM Ha
(baxynbTeTe, TOCTUKEHUS CTYICHTOB OLICHUBAIOTCS PEHTUHTOBBIMU OaIaMu:
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[TpaBunpHOE OPOpMIICHUE PUCYHKOB M MPOTOKOJIOB J1ab0paTOpHBIX padoT (2 6asia)
VYerusiit onpoc (3 — 5 6aiioB)

TectupoBanue (3 — 5 6a110B)

Komnoksuym (6 — 10 6amioB)

Kontposbnas padota (6 — 10 6amioB)

agsrwONE

MuHuManbpHOE KOIM4ecTBO O0aywtoB (3 mo S5-6ammpHOi M 6-7 mo 10-0amibHOM) CTYIEHT IMOydaeT 3a
MEXaHHYECKOE MOBTOPEHHE OCHOB M3ydaemoro matepuana. Cpennee uucio (4 mo 5-6amibHoit u 8-9 1o
10-6amnpHO¥) 3a pa3BEPHYTOE MOBTOPEHUE M3y4yaeMOro maTrepuaia. MakcuMaabHOEe 4ucio 0amioB (5
no 5-6ambHoi M 10 mo 10-OaymibHOM) — 3a MPUMEHEHHE YCBOCHHBIX 3HAHUN B HOBBIX CHUTYyalUsX,
KOTOPBIC MpeJyIaraeT MpenojaBareib.

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

[TpomexyTouHas aTTecTanus MPOBOJUTCS B BUJIE dK3aMeHa. J[omyck K 3k3aMeHy — 35 0asuioB.
Ha »b5k3amMeHe mMpOBOAMTCSA YCTHBIM ONPOC IO BOMPOCAM AK3aMEHAIIMOHHOTO OwWJeTa.

MakcumaabHOE KOJTMYECTBO 0alIOB, KOTOPOE CTYIEHT MOXKET HaOpaTh Ha dk3ameHe, — 40.

HToroBas oreHKa 1Mo AUCIHUILUIMHE CKIIAJBIBACTCS U3 0A/IOB, HAOPAHHBIX CTYICHTOM B CEMECTPE
U 0aJUIOB, KOTOPBIE CTYJICHT HAaOpaJl Ha YK3aMeHe:!

55 — 69 6anIoB — OLEHKA «YAOBIETBOPUTEIBHOY;

70 — 84 6aI0B — OIIEHKA «XOPOIIIOY;

85 — 100 6aT0B — OIICHKA «OTITUIHO.

8. YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI
OcHoBHas nuTeparypa:

1. B. A. Kyproukun, A. H. CuByxuH. MukpoOHOJI0rys ¢ OCHOBaMHM BUPYCOJOTHH [DIEKTPOHHBIN
pecypc]: MeTonuYecKre YKa3aHWs K JIaDOpPaTOPHOMY MPAKTHKYMY JUIsl CTYJCHTOB HANpPAaBICHUS
"buonorus" (kBanudukarus "bakanasp") / MBaH. 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. Owmensuckuit, BJIL. Ilpaktnueckoe pyKOBOJCTBO IO MHMKpoOuosoruu: ydeOHoe mnocobue /
B.JI. Omensackuii ; pen. B.JI. Mcauenko. - 2-e¢ usnm., nom., mepepad. - Mocksa ; JleHuHrpan :
WznarensctBo Akanemuu Hayk Coroza CCP, 1940. - 433 c. - ISBN 978-5-4458-0130-6 ; To xe
[DnexTponnsIit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=116522

JononHuTenpHas tuTeparypa:

1. XKnanos B.M., BriroguukoB I'.B., EpmoB ®.M. u ap. ; pen. E.A. Uneunckas ; opopm. C.IL.
HenTpomupckuii. 3aHumarenbHas MUKpoOHosorus: yueOHuk / Mocksa : 3nanue, 1967. - 192 c. :
WJL. ; To Ke [D7eKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=447094

2. Bompd, K.®. Teopus 3zapoxnenus: yueOnuk / K.@. Bombd ; pen. A.E. Taiicunouu, E.H.
[TaBnoBckmit. - Mocksa : U3n-Bo Akan. mayk CCCP, 1950. - 628 c. - (Kmaccuku Haykm). ; To xe
[DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=117224

3. Kpacouko, II.A. Bupycbkl ¥ TpHOHBI B TATOJIOTHH >KUBOTHBIX W dYelOBEeKa: MOHorpadus /
IT.A. Kpacouko ; pen. B.I'. KomocoBckas. - Munck : benopycckas Hayka, 2012. - 426 c. - ISBN
978-985-08-1451-7 ; To xKe [DnexTpoHHbBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=142280

Pecypcrol nH(pOpManmoHHO-TeIeKOMMYHUKAITMOHHOM ceTn «HTepHEeTY:


http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+10428+RU%5CIvSU%5Celib%5C1573%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+10428+RU%5CIvSU%5Celib%5C1573%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+10428+RU%5CIvSU%5Celib%5C1573%5B1,12%5D+rus
http://biblioclub.ru/index.php?page=book&id=116522
http://biblioclub.ru/index.php?page=book&id=447094
http://biblioclub.ru/index.php?page=book&id=117224
http://biblioclub.ru/index.php?page=book&id=142280
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Cuctema D2JIGKTPOHHOM TOJJIEPKKHA 00pa3oBaTeIbHOrO mporecca «MoM  YHUBEPCHTET)
https://uni.ivanovo.ac.ru

[Tpodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITIPABOYHBIC CHCTEMBI:

OBbC «YHuBepcurerckas Oubanoreka oHmaiin» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

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

[Tporpammuoe oOecriedueHue: omepanuonHas cucrema Microsoft Windows, maker o(HCHBIX
nporpamm Microsoft Office u(mnu) LibreOffice, unrepuer-Opayzep Microsoft Edge u(unu) Yandex
Browser.

MarepuaibHO-TEXHHYECKOe o0ecnedeHne I CHUIITHHbI

Y4eOHble ayAUTOPUH:

- IS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUMA C KOMIUIEKTOM CIEHUATU3UPOBAHHON Y4eOHOM
MeOenM W TEXHUYECKUMH CpEACTBAMH OOYYEHHUs, CIYXAIUMH JUIsI TPENOCTABICHUS Yy4eOHOM
uH(popMaluu O0MBIION ayIUTOPUU;

- JUId TPOBEICHUS 3aHATHH CEMUHApCKOrO THIMA, KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS M
MIPOMEKYTOUHOM aTTeCTAIlMU C KOMIUIEKTOM CIEIHATU3UPOBAHHON yuyeOHOW MeOeNnr W TeXHUYECKUMU
cpencTBaMu O0y4eHUS;

JlaGopatopusi, ocHalleHHast Ja00paTOPHBIM 000PYIOBaHHEM, KOMILJIEKTOM CIELHATN3UPOBAHHON
yueOHOM MeOeNn U TEXHUYECKUMHU CPEeCTBAMU 00YUEHHUS.

[ToMerienue a1 caMOCTOATENbHOM pabOThI, OCHAIIEHHOE KOMIUIEKTOM CIEeHUAIN3UPOBAHHON
y4aeOHOM MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHHS K ceTH «MHTepHeT» u
obecnieuenueM nocryna B SUOC.

JleMoHCTpallMOHHOE 00OpYy/OBaHUE U YYEOHO-HAITISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOIO
TUna, o0ecreynBaroIye TeMaTHYECKUe UILTIOCTPALIUH.


https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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ABTOp padoyeil NporpaMmbl AU CHUIINHBI
crapiuii npenogaatenb CuByxuH Anekceit HukonaeBuu
[TporpaMmma paccMOTpeHa U YTBEpKIeHa Ha 3aceaHuu Kadeapbl Ouoioruu

« 30 » aBrycra 2021 r., mpotokom Ne 1

[Tporpamma oOHOBIIEHA
npoTtokoi 3acexanus kageapsel Ne 01 ot «30» aBrycra 2022 1.

CoriacoBaHo:
PykoBonurens OI1 //{(’m J.E. UynHnenko

Wuhﬁn%)

[Tporpamma oGHOBIIEHA

MIPOTOKOI 3aceanus Kadeapsl Ne OT « » 20
CornacoBaHo:
PykoBogurens OIT

(mozrvce)

[Tporpamma oGHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20
CornacoBaHo:
PykoBonutens OI1

(moamnuce)



