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Mporpammy ancumnnnHbl paspaboTan(a)(n) Mianwnin HayyYHblin coTpyaHuK, 6/c Maspuw K.B.
HayuHo-uccnenosatenbckas nabopatopms BUOMAPKEP VHcTUTyT doyHOaMeHTanbHOM MeONLMHbI 1
6uonorum , KrVGavrish@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenbto ocBoeHns gucumnamHbl 'MeTtoabl KNeTOYHON U MOﬂeKyﬂﬂpHOVI buonoruun' sBnsieTcs
O3HakKoMneHne ¢ CoOBpeMeHHbIMN METOOAMU MOJ'IeKyrIHpHO-6I/IOfIOFVI‘-IeCKVIX nccnenoBaHum n
MeToaamMin pa60b| C KNEeTOYHbIMU KyNnbTypaMWu.

2. MecTO AMCcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

LaHHas yuebHas oncumnnnHa BkitodeHa B pasgen "B1.B.0B.2 OucumnamHel (Mooynn)" OCHOBHOWA
obpasosaTtenbHol nporpammbl 31.05.03 CTomMaTonorns 1 OTHOCUTCS K AMCUMMNANHAM Mo Bbibopy.
OcBauBaetcs Ha 4 kypce, 7 ceMecTp.

[ns 0CBOEHUS ANCYMNNMHDI OT yyalmxcsa TebytoTcst 6a3oBble 3HaHMS BO BUONOrUN, XUMUK 1 PU3MKE,
3HaHne n ymeHmne npmnMeHsaTb OCHOBHbIE ovonornyeckme TePMUHbI, YMEHWNA NOTNYECKN MbICNTUTb U
paboTaTb B KONNEKTUBE.

3. KomneteHuuu obyuatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka
LLinchp komneteHumu npuobpeTaeMon KOMMNeTeHL N
OK-1
(0bLwekynbTypHbIE CNoCOBHOCTBIO K aBCTPaKTHOMY MbIWEHNIO, aHaNU3y, CUHTE3Yy
KOMreTeHuun)
rOTOBHOCTbIO pelwaTb CTaH4apTHbIe 3a4a4u
npodpeccnoHanbHOMOEATENBHOCTN C UCMONb30BaAHNEM
OrlK-1 NHGOOPMaLUMNOHHbIX, B1bNMorpadyHecKnxpecypcos,
(npodheccunoHanbHble MeanKO-61oNormyeckonm
KOMNeTeHLmm) TEPMUHONOM MU, MHPOPMALIMOHHO-KOMMYHUKALIMOHHbIX
TEXHONOrUI N y4eToM OCHOBHbIXDTpeﬁoBaHVIVI
MHCPOPMALIMOHHON 6e30MacHOCTM
OrK-5 CMOCOBHOCTBIO M TOTOBHOCTBIO aHANM3MpPOBaTh pPe3y/bTarhl
(NMpodheccmoHanbHble COBCTBEHHONAEATENBHOCTM AN NPeaoTBpaLLEHNs
KOMMeTeHuunn) npodoeccuoHanbHbiX OWNOOoK
Ol1K-6
(npodheccunoHanbHble FOTOBHOCTbIO K BEAEHNIO MEONLIMHCKON OOKYMEeHTauuu
KOMMeTeHuunn)
OMK-7 FOTOBHOCTbIO K I/ICI'IOJ'Ill:T3OBaHI/IIO OCHOBHbIX
N3NKO-XUMNYECKNX,LMaTeMaTniecknx n nHblx
(NMpodheccmoHanbHble PU3MKO ecKnx,LMaremariec i
€CTEeCTBEHHOHAY4HbIX MOHATNIA 1 MeToLOB Npull peleHnn
KOMMeTeHuunn)
npogoeccmnoHanbHbIX 3anad
OrikK-9 CNOCOBHOCTbLIO K OLeHKE MOPKOPYHKLMOHANBHBIX,
(npodheccunoHanbHble JoM3N0NIOrNYECKNXCOCTOSHUI U NAaTONOrMY4eCcKnx npoLeccos B
KOMNeTeHLmm) opraHu3me 4yenoseka OngpeleHns npogeccnoHanbHbIX 3a4ad
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PacwmdobpoBka
LLincpp komneteHumu npuobpeTaemMon KOMNeTeHL U
CNOCOBHOCTBIO U FOTOBHOCTbIO K OCYLECTBNEHMIO KOMMNEKCa
meponpusituii,lHanpaBneHHbIX Ha coxpaHeHue 1 ykpenneHne
AK-1 3[0POBbS N BKAOHaKWKMX Bcebsi hopMmMpoBaHue 340pPOBOro
XW3HK, N npexaeHNeBO3H
(NPOCheCCHoHanbHbIE obpasza XusHu, peuy6 PEXAEHNEBO3HNKHOBEHMS 1 (nnun)
KOMMETEHLM) pacnpocTpaHeHm1s 3abonesaHnii, Ux PaHHIOANArHOCTHKY,
BbISIBIEHWE NPUYMH 1 YCNIOBUIA NX BO3HUKHOBEHWS MPa3BuUTUS, a
TakXe Hanpas/ieHHbIX HA yCTpaHeHVe BPeaHOro BANSHUS
Ha340pPOBbE YENoBeka (PakTOPOB Cpelbl ero 0butaHns
MK-20 FOTOBHOCTbIO K aHanuay 1 nybnnyHomy npeactaBneHuto
(npodpeccunoHanbHble MeMLMHCKOMMHGOpMaLMN Ha OCHOBE [0Ka3aTeNbHOM
KOMNeTeHL M) MeaMLVHbI
MK-21 CMOCOBHOCTBIO K yHaCTUO B NPOBELEHNM HAYYHbIX
(npodhbeccmoHanbHble MCCHIeI0BaHNA y P y
KOoMreTeHuun)
FOTOBHOCTbIO K COOpy 1 aHanu3y xanob nauneHTa, aHHbIX ero
MK-5 aHamHe3a,pe3ynbTaToB 0CMOTPA, NabopaTopHbIX,
(npodpeccunoHanbHble NHCTPYMEHTalbHbIX,NaToNoro-aHaTOMMYeCcKmX N NHbIX
KOMNeTeHLmm) nccnenoBaHUn B LEeNsSX pacno3HaBaHUACOCTOSHUS U
YyCTaHOBNEHMS (DaKTa HANM4YMS UK OTCYTCTBMA3aboNeEBaHNS

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

CTPOEeHMe 1 buoxmMmyeckmne acnekTbl YHKLUMOHMPOBAHUSI XUBOTHbIX KNIETOK, OCHOBHbIE MOHSATUS MO
KynbTypamLkneTok, obnact npuMeHeHus KynbTyp KNeTok B GUOTEXHONOMMN 1 MeanUmMHe, NPUHLMMbI
METOLOB KyNbTUBMPOBAHNS MMCCNEA0BaHMS KNETOK

2. DONTXEH yMeTb:
CaMOCTOATENIbHO MNaHNPOBATb M OCYIWECTBNSATL 6a30Bble 9KCNEPUMEHTBI C KNETKAMU B KYNbType
3. [ONXeH BnageTb:

HaBblKaMn acenTn4eckom pa60Tb| B na60paTop|/|V| KynbTypbl XUBOTHbIX KNEeTOK, METOJaMU
KyﬂbTI/IBI/IpOBaHVIFI,Ha6J'IIOJJ,eHI/IFI N BU3yann3auumn Kneto

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
MNPUMEHATb NONYy4YEeHHblEe 3HAHWNS HA MNPaKTUKe

4. CTpyKTypa u cogepxaHue AUCLUUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMANHBI COCTABASIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 4yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMIUHDI: 3a4€T B 7 CeMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO Anst AOMnycKa K 3ayeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 1. MonekynsipHoe CTpoeHue 1
1 OMOXNMNS BYKAPMOTMNYECKUX KINETOK. v 3 0 0

" [KntoyeBble nyTn KNETOYHOro
CUrHanuHra.

Tema 2. XapakTepucTuka TUnos
KNeTo4YHbIX KynbTyp. [NpuHUmMnbI
paboTbl B CTEPUNbHBIX YCNOBUSX B
KynbTypanbHoi nabopatopum.

Tema 3. MeTogbl pa3Mopo3Ku,
3aMOPO3KM 1 KYNbTUBUPOBAHUS
KNneTok yenoseka. TpeboBaHUs un
3. [KOMMNOHEHTHbIN COCTaB 7 2 0 8
KynbTypanbHbix cpen. OcobeHHOCTH
NHKYBaLMM pasnnyHbIX KNEeTOYHbIX
KynbTyp.

Tema 4. [puMeHeHNe KNeTo4HbIX
KynbTyp B GBuoTexnonorum v

4. ImeonuuHe. Vicnonb3oBaHue KynbTyp 7 3 0 0
KNeToK B COBPEMEHHbIX
H61oMeONLMHCKNX UCCrenoBaHnsX.

Tema 5. OcobeHHOCTU paboThl C
HYKNenHoBbIMU Kncnotamu. Metoabl
BbloeneHns PHK n IHK. MeTtonbl
N3MEePEHNs KOHLEHTpauum n

5. |kayecTBa HyKEMHOBbIX KMUCIOT. 7 2 0 10
MeToabl noeHTudpukaumnm
HYKNenHoBbIX KUcnoT. MNpuHunn n
TUMbI NONNMEPA3HOW LieNHON
peakumm.

Tema 6. MeTonbl BbloeneHns 6enkos
N3 KNEeTOK XMBOTHbIX. MeToabl

6. |04NCTKM 1 (PpaKLIMOHMPOBAHNS 7 2 0 6
6enkoB. MeToabl MOeHTUVKALN
6enkos.
Tema . IToroBas goopma KOHTpOns 7 0 0 0 Sauer
WNtoro 14 0 30

4.2 CopepxaHvue JUCLUMNUHDI

Tema 1. MoneKynﬂpHoe CTpoeHue n 6mnoxmmums dYyKapuoTnuyeckux Knetok. KnioueBble nyTn
KNeTo4yHoro CurHaJsimHra.

NeKunoHHoe 3aHsiTne (3 4aca(os)):

NcTopurs oTKpbITUS U n3ydeHns knetok. MonekynspHoe CTpoeHne KnetTok aykapuot. CpaBHeHne
CTPOEHNS KNETOK XUBOTHbIX U pacTeHuit. Broxnmmnyeckme npoueccsl, npoTekatowmne B
aykapuoTmyeckmx knetkax. KnetouHblil Lmkn, gasbl U pasnnyms Mexay MUTO30M 1 MENO3O0M.
KntoueBble NyTn KNETOYHOrO cUrHanmHra. KOHTPONbHbIE TOYKM CUTHANBbHbIX MyTER KNeTKu.

Tema 2. XapakTepucTuka TUMOB KNETOUYHbIX KyNbTyp. MPpUHUMNbI paboTbl B CTEepUbHbIX
ycnoBusix B Ky/bTypanbHoi nabopartopuu.

KETPOHHBH
EEPCHTET
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NeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

PasHoobpasune KNeTouHbIX KynbTyp (KNeTOYHble KyNnbTypbl 6aKTEpUiA, KNETOYHBIE KyNbypbl 3yKapuoT:
MUKPOCKOMNYECKMX APOXXKEN, PACTEHUIA, HACUKOMBIX, XXNBOTHbIX. lepeBmBaeMbie 1 NEPBUYHbBIE
KNneToyHble NuHMK. TexHnka 6e3onacHocTy nNo paboTte ¢ knetkamu mnekonutatowmx. MNMoHsaTre
ctepunbHocTW. MprHUMNBI paboThl B KynbTypanbHO nabopatopun. TexHuka 6e3onacHoOCTA Mo
paboTe B MonekynsipHo-6uonormyeckoit nabopatopumn. OcobeHHOCTH paboTbl C TOKCUHECKUMM
peakTMBaMMN 1 KaHLIepOreHamu.

naboparopHas pabora (6 yaca(oB)):

OsHakomneHue ¢ npasuna paboTbl B acentuyeckomM bokce. O3HakoMneHme ¢ npuHumnamm paboTbl
CO CBETOBbIM MKpOckornoM. OnuncaHme Mopdhonorum n pasHoobpasunst KNeTok MNeKonuTaowmx B
KynbType.

Tema 3. MeToabl pa3MOpPO3KUX, 3aMOPO3KM U KYNIbTUBUPOBaHUSA KNETOK Yenoseka. TpebosaHus
M KOMMOHEHTHbIN COCTaB KyNnbTypanbHbIX cpen. Oco6eHHOCTU UHKY6aLumn pasnnyHbIX
KNeTOYHbIX KYNbTyp.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Oco6eHHOCTI Pa3MOPO3KM KNETOYHbIX IMHWIA MIEKOMUTAIOWMX (B TOM YMCNE YENOBEKA):
TemMnepaTypHblii PEXUM, BpEMEHHbIE paMkK, peareHTbl. Hanbonee BaxHble NpUHLMNbI
KYNbTUBMPOBAHWUS KNETOK YenoBeka: noabop onTuManbHo cpelbl, KONMYECTBO Naccaxei, yCnosums
MHKybaumu (Temnepatypa, Hanmyme KMcnopoaa Unm ycnoBust r’MnokKCum, KOHAMISHTHOCTb.

naboparopHas pabora (8 waca(oB)):

MpwurotoBneHne cpel ans paboTbl C KNETOYHBIMU KyNbTypammn Yenoseka. Paamoposka
ayKapuoTmnyeckux knetok. MNepecaxmBaHne aykapuoTUYECKnx KNeTok Ha dpnack. MoacyeT kneTok
MNeKkonMTalowWmx Npm nomoluy kamepbl Hotobayapa. MNepecaxnBaHne KNeTok Ha 6-1 NyHOYHbIN
nnaHwer. MNMepecaxuBaHune KNeETok Ha 12-1 NyHOYHbI NnaHweT. MNepecaxusaHune KNeTok Ha 66-1
NYHOYHbI NMNaHWeT Npu NOMO3u MyNbTKaHANbHOW NMUMNETKM.

Tema 4. an/IMeHEHVIe KJIETOYHbIX KYNibTYyp B 6uotexnonorum n meguuuHe. Ucnonb3oBaHue
KYNbTYpP KJ1eTOK B COBPEMEHHbIX 6MoMe oULUHCKNX UCCre00BaHUSX.

JNleKLMoHHoe 3aHsitTne (3 4aca(os)):

MpuMeHeHWe KNeTOYHbIX KyNbTyp NPO- U 3yKapuoT Anst GUOTEXHONOrMYECKOro Mpon3BoacTBa
MWLEBbIX MPOAYKTOB 1 HAMMUTKOB (KMCNOMOJIOYHbIE NPOAYKTbI, aIKOrONbHbIE HAMUTKM,
MyYHblen3nenus u 1.n.). NprMeHeHne KNeToYHbIX KyNbTyp MNPO- U 3yKapuoT ANs Npon3BOACTBa
neKapCTBEHHbIX NpenapartoB (aHTMOMOTMKOB, FOPMOHOB, BUTAMWHOB 1 T.4.). Vicnonb3oBaHune
KNETOYHbIX IMHWIA XMBOTHbIX U YENOBEKA B KIIMHNYECKMX UCMbITAHUSIX (TECTMPOBAHNE HOBbIX
npenapaTtos, KOMOUHaLUWiA NpenapaTos).

Tema 5. Ocob6eHHOCTM paboTbl C HYKNEenHOBbIMU Kucnotamu. Metoabl BbiaeneHns PHK n
AdHK. MeToabl U3aMepeHUs KOHLLeHTPaLMU U KayecTBa HYK/1eMHOBbIX Kucnot. Metoabl
naoeHTupmKaumMm HyKnenHoBbIX KUCnoT. NMpuHUMN 1 TMNbI NOAIMMepa3HOM LLeNMHON peakLuun.

NeKLuMoOHHOe 3aHsiThe (2 yaca(os)):

OcobeHHOCTN paboTbl C HYKNENHOBBIMU KNCNOTAMK (TEMNEPATYPHBIA PEXUM, BCTPAXMBAHNME,
BO3aencTene ynbtpaduoneta u 1.4.). Metoabl BbigeneHns PHK n OHK (dpeHon-xnopodopmHas
9KCTpaKLMs, KOMMEPYECKNE HABOPbI ANS BbIAENEHNS HYKNENHOBBLIX KUCNOT, METOL MarHUTHOM
poTaumun, aBTOMaTU3NPOBHOE BblaeNeHne HyKNenHoBblX KUcnoT). Metoabl nusmepeHns
KOHLIeHTpauumn 1 ka4yecTsa HyKIEUHOBbIX KMCNoT. MeToabl naeHTUgukaunm HyKnenmHoBblX KUCNOT.
MpuvHUKMN 1 TUNBI NoNMMepasHo LenHon peakuuu (MUP B pexunme peanbHOro BpemMeHu, Lngposas
kanenoHas MUP n 1.4.).

naboparopHas pabora (10 yaca(oB)):

O3HakoMneHne ¢ MeTogamMy roMoreHmM3aunmn TkaHen mnekonutarowmx. O3HakoMneHme ¢
060€eHHOCTAMM pPaboThbl C KaHLeporeHamm, NPUMeEHsIEMbIMA NP paboTe ¢ HyKNEeNHOBLIMU KNCTOTaMW.
Paamopo3ka 1 KynbTMBMPOBaHME PakoBbIX KNETOK Yenoseka A5 Nocnenyouero BblaeneHms
cymmapHoii PHK , reHomHoin [IHK v 6enka (3 3aHsaTns). Micnonb3oBaHue peareHta TRIzol ons
BblaeneHms reHomHon PHK. Mcnonb3osaHue peareHTta TRIzol ons sblaeneHus reHomHon JHK.
Ncnonb3oBaHue peareHta TRIzol ons BbloeneHms 6enkos.
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Tema 6. MeTonpb! BoiaeneHns 6enkoB U3 KNeTok XUBOTHbIX. MeTofbl 0UMCTKU U
cdopakumoHupoBaHus 6enkos. Metoabl noeHTUdMKaLMn 6eN1KoB.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MeToabl paspylleHns KNeTok XUBOTHbIX (oM3nyYeckmne MeTobl, UCMob30BaHUe cneumnanbHbIX
6ychbepok). BoicanneaHme 6enkoB (MOHATUE 1 NpUHUMN MeToaa). duanna (npuHumn metona).
N30anekTpuyeckas Touka 6enkoB (MOHATHE). XpomaTorpadpuyeckoe pasaeneHune 6enkos (Buabl 1
NpuHUMNbI Xxpomatorpacdomm). MeTtoabl renb-ounbTpaunn, anekTpogopesa 6enkos B
nonvwakpunammoHom rene. AcpmHHasa xpomartorpadgus. BectepH-6noT (NnpuHUMN pacno3HaBaHns
6enkoB aHTUTENAMN).

naboparopHasi pabora (6 4aca(oB)):

NamepeHmne koHueHTpaumm PHK n OHK npu nomowwu npubopa NanoDrop. OnpeneneHne kayectsa
OHK npu nomowwwm anekTpogoopesa B arapo3Hom rene. OnpegenexHme kadectsa PHK npv nomowm
arapo3HOro anekTpodpopesa B fAeHaTypupyowmx ycnosusx. OnpeneneHne KoHUeHTpaumm 6enka
npu nomowm metona bpangopaa - Jloypn. Snektpodhopes 6enkoB B NONNaKpmMnamMmmaHom rene.
Buayanusaumsa 6enkos B nonnakpunamugHom rene npu nomowm okpawnsaHus Kymacen G-250.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Hepe- Buabl DPopMbl
Paspen Ce- n'g camocrosﬂenbuoﬁ Tpyao- |KoHTpons
OUCLUMNNNHbBI MecTp| ceme paboTbl éM::cc;)':) :'?e'cﬁﬂgl;l
cTpa CTyAEeHTOB pa6oTl
Tema 1.
MonekynsipHoe
g;%?(ﬁ:'ﬂ; v [MoBTOPEHME NEKLMOHHOIO MaTepuana KOHTPONH-
1. [sykapunotnyeckmx | 7 5 Has
knetok. KntoyeBsble paboTa
MyTW KNETOYHOro
CUrHanuHra.
Tema 2.
XapakTepuctumka
TUMOB KNETOYHbIX
KynbTyp. [NoBTOPEHME NEKUMOHHOIO MaTepuana KOHTPONH-
5 MpyHUMNbI v 4 Has
" |paboTbl B pabora
CTepPUNbHbIX
yCnoBusX B
KynbTypanbHOMn
naboparopuu.
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o

i dopmbl
Paspen Ce- Hiﬂe camoc?gsﬁlznbuoﬁ TpyAo- |KoHTpons
AUNCUUNNJIUHDI MecCTp| ceMme paﬁoTbI (eBMl_Il(:ccaT;) :?;11(:3%
cTpa CTYAEHTOB pab6othbl
Tema 3. MeToapl
ggaggggs;mvi OdgpopmneHune nabopatopHbIx paboT, onucaHue npoBep-
KyNbTVBMPOBAHIS pe3ynbTaToB, BblOAOB ) <a
KNeToK Yenoseka. nabopaTtQpHOI
TpeboBaHus n TeTpaou
KOMMOHEHTHbIN
. |coctas 7
KyNnbTypanbHbIX
cpean.
OcoBeHHOCTH MoBTOpPEHME NEKLMOHHOIO MaTepmnana KOHTPONH-
NHKy6auum 2 Has
pas3nnyHbIxX paboTa
KNETOYHbIX
KynbTyp.
Tema 4. 0
oUMeNHEHH doopmneHune nabopatopHbix paboT, onucaHue NDOBED-
PUMEHEHINE pe3ynbTaToB, BblOAOB poBep
KNEeTOYHbIX ’ 5 Ka
KynbTyp B nabopaTtQpHOI
buoTexnonorum n TeTpaam
. [MeounumHe. 7
Micnonb3oBaHue M
KyNbTYP KNETOK B OBTOPEHME NNEKLIMOHHOro MaTepmana KOHTPONH-
COBPEMEHHbIX 3 Has
BruomMe oNLMHCKUX paboTta
nccnenoBaHusX.
Tema 5.
OcobeHHoCTU
paboTbl C
HyKNEMHOBbIMMA OdpopmneHune nabopatopHbIix paboT, onucaHue npoBep-
KNCNOTAMM. pe3ynbTaToB, BblOAOB <@
MeTonpbl 2 nabopaTtq@pHOV
BblaeneHns PHK un TeTpaam
JHK. MeTonbl
n3MepeHus
. |KOHLeHTpauum n 7
KayecTBa
HYKNENHOBbIX
kucnot. Metoabl
naeHTumnKaumm MNoBTOpPEHME NEKLMOHHOIO MaTepmnana KOHTPONH-
HyKJ'IeVIHIC_)IBbIX 3 HaS
kucnoT. MpuHumn
n TCI/InI'(I)bI P padora
nonnMmepasHom
LenHomn peakumu.
PervcTpaLmoHHbIii HoMep 8494142019 BAEKTPOHHBIH
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PHO

Maepuw K.B.
dopmbl
Hepe- Buabl )
N Paspen Ce- | ns camocCTosiTe/NIbHOMN ;‘pzcﬂ;b ﬁg:g::;gs_l
AUCUMNUNHDI MecTp| ceme paboTbl (B yacax) |aTenbHoM
cTpa CTyneHTOB pab6oTbl
Tema 6. MeTonpl OdopmneHre nabopartopHbix paboT, onucaqme NOOBED-
BbloeneHus pesynbTartos, BbloJ03B posep
6enkoB 13 KNeTok 2 ka
XVBOTHBbIX. nadoparc
6 MeToabl 04MCTKIN v TeTpany
" v
dPpPaKLIMOHMPOBAHNS MNoBTOpPEHME NEKUMOHHOIO MaTepuana KOHTPONH-
6enkoB. MeToapbl 3 Has
genﬁ:g:cpmaumm pabota
WNtoro 28

5. O6bpa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaAKTUBHbIE POpPMbl 06yUYeHUs

CoBMecTHOe obcyxaeHre ¢ obyyarowmmmncs 1 pa3bop BO3MOXHOCTEN UCMONb30BaHUS Pa3NYHbIX
NPO- N 3yKapUOTUYECKNX KNIETOYHBIX KyNbyp B OMOTEXHONOMUM N MEAULIMHCKUX NCCNEO0BaHNSIX.

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MOHEKyﬂilpHOe CTpoeHue n 6uoxmmums AyKapuoTnyeckux Knetok. Knrouesble nyTn
KNeTo4yHoro CurHaJsimHra.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. VicTopuns OTKpbITUS 1 n3y4eHuns knetok. 2. MonekynsipHoe CTpoeHne KNeToK npokapuorT. 3.
MonekynsapHoe CTpOeHue KneTok aykapuot. 4. CpaBHEHME CTPOEHNS KNETOK XUBOTHbIX U paCTEHUA.
4. BnoxmMmnyeckune npouecchl, NpoTekarlwmne B 3yKapmoTuieckux knetkax. 5. KnetoyHbln umkn,
goasbl. 6. MutoTnyeckoe neneHve knetok. 7. Pasnuyns mexay MMTo30M 1 Merno3oM. 8. Kntoyesble
nyTn knetoyHoro curHanuira.ll 9. KoHTponbHble TOYKM cUrHanbHbIX nyTei knetku. 10. Perynsiums
KNeToO4YHOro CUrHanuHra.

Tema 2. XapakTepucTuKa TUMOB KNETOYHbIX KyNbTyp. MpuHUUNbI paboTbl B CTEPUNBbHbIX
YCNoBUSX B Ky/IbTypasbHOW nabopaTtopum.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. PasHoobpasaue kneTouHbIx KynbTyp 2. OCOBEHHOCTN KNETOYHbIX KynbTypp 6aktepuii 3.
Oc06eHHOCTN KNETOYHbIX KyNbTypp pacteHuin 4. OCOOEHHOCTI KNETOYHbIX KyNbTyp HACEKOMbIX 5.
Oc06€eHHOCTN KNETOYHbIX KYNbTyp cnekonutaowmx 6. NepesmBaemMbie 1 NEPBUYHBIE KNETOYHbIE
nHUK. 7. OcobeHHOCTM paboTbl C TOKCMYECKUMU peakTmBaMu 1 kaHueporeHamu 8. MNpasmna paboTs
B cTepunbHoM bokce. 9. Buabl 06opynoBaHns, NCNonb3yemMoro B ctepunbHoM 6okce. 10. Opgexaa u
aHTUCENTWKM ANns paboTbl B CTEpUNbHOM BOKCeE.

Tema 3. MeToabl pa3MoOpoO3KU, 3aMOPO3KU U KY/IbTUBMPOBaHUSA K/1eTOK YyenoBeka. TpeboBaHus
M KOMMOHEHTHbIN COCTaB KyNbTypasnbHbIX cpef. Oco6eHHOCTU UHKY6aL MM pa3nuyHbIX
K/IETOYHbIX KYNbTYyp.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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1. OcobeHHOCTM Pa3MOPO3KMN KNETOYHbIX IMHWIA MAeKonmTaowWwmx (B TOM YMCne YenoBeka):
TemnepaTypHblit pexunm 2. OcoBeHHOCTN Pa3MOPO3KM KETOYHBIX TMHWUIA MAEKOMNUTaOWMX (B TOM
yucne Yenoseka): BpeMeHHble pamMky 3. OcobeHHOCTM Pa3MOPO3KM KNETOYHbBIX TUHWIA
MnekonuTatowmx (B TOM Y1CNe YenoBeka): Heobxoammble peareHTol. 4. NMonbop onTMManbHOM cpefbl
L5 KyNnbTUBMPOBaHMS KneTok 5. Obs3aTenbHble KOMMOHEHTbI ONs KyNbTUBUPOBAHNS KNETOK
Mnekonutat3nx 6. OrpaHnyYeHns No KONMYECTBY Naccaxel npu KynbTUBUPOBAHNMN NEPEBNBAEMbIX
KneTok Mnekonutatowmx 7. OnTumanbHble Temnepatypa MHKybaumnm pa3nuyHbix KNEeTOYHbIX KynbTyp 8.
Moabop KOMMNOHEHTHOro cocTaBa BO3AYIHOWM Cpefbl (Hanuyne KMcnopona unm yCnoBus FMnoKcuin)
NpPW KyNbTUBMPOBAHNM Pa3NIMYHbIX KNETOYHbIX KynbTyp 9. BaxXHOCTb noanepxaHus onTManbHou
KOHCPNIO3HTHOCTM NpY UHKYBaummn knetok maekonutatrowmx 10. MpuHLmMnbl obHapyXeHns
KOHTaMMHaLmMn KNeok B KynbType

nposepka nabopaTopHoi TeTpaamn , NpUMepHbIe BOMpPOChI:

MpenoaaBaTenem NPOBOAMTCS NPOBEpPKa 0CPOPMIEHUS, PE3YNbTATOB U BbIBOLOB
npoBeneHHbIxnabonatopHblx paboT. Kaxanas nabopatopHasi paboTa AonxHa cofepXatb Takue
nyHKTbl: 1.HasBaHue paboTbl 2. Llenb pabotbl 3. Matepumansl n MeToabl 4. Xoa BbiNOMAHUHNSA paboTbl
no nyHkTam5. MNonyyeHHble aaHHble 6. AHANN3 NONMyYeHHbIX OaHHbIX U pe3ynbTaTbl aHanmaa 7.
BbIBObI,COOTBETCTBYHOIOLWME NONYYEHHbIM pe3dynbTatam

Tema 4. an/IMeHeHI/Ie KJIeTOYHbIX KYyNbTyp B 6uotexnonorum n meguuuHe. Ucnonb3oBaHue
KYNbTYpP KJ1eTOK B COBPEMEeHHbIX 6MomMe oULUHCKUNX UCCleno0BaHUSX.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. Micnonb3oBaHne H6akTepuasbHbIX KNETOK B NUIWEBOM Npon3BoacTee 2. icnonb3oeaHue
H6akTepuanbHbiX KNETOK B NPON3BOACTBE NEKAPCTBEHHbIX NpenapaTos 3. Vicnonb3oBaHne OpoXXel B
NULWEBO NPOMBbIWNEHHOCTUN 4. Icnonb30BaHWe OPOXXEN B B MPON3BOACTBE NEKAPCTBEHHbIX
npenaparos 5. Icnonb3oBaHMe KNeToK MAEKONUTaWwmx ong TeCTUPOBaHNSA TOKCUYHOCTW Pa3fiNyHbIX
XMUYeckux BewecTtB 6 PakoBble 2-D kneTo4Hble KynbTypbl B OU3NONOTMYECKUX UCCNeaoBaHnsX 7.
PakoBble 3-D kneTto4Hble KynbTypbl B OU3N0N0rM4ecknx nccnenosaHmsx 8 Pakosble 2-D kneTo4Hble
KyNbTypbl B AOKIMHUYECKUX NCCEL0BaHUSX NPOTUBOOMYXONEBLIX MPenapaToB 1 Ux KOMbuHauwii 9.
PakoBble 3-D kneTto4Hble KynbTypbl B AOKTMHUYECKMX NCCEeN0BAHUAX NPOTMBOOMYXONEBbIX
npenapaTtoB n nx kKoMbuHaumin 10. VI3ydeHne KneTo4HOro CUrHanmHra Ha Kneo4Hblx KynbTypax
MNeKonmMatowmx

npoBepka nabopaTopHo TeTpaan , NpMMepHbIe BOMPOChHI:

[MpenonasaTenem NPoOBOAMTCS NPOBEPKA OPOPMIEHUS, Pe3ynbTaToB 1 BbIBOOOB
npoBeneHHbIxnabonaTopHbix pabot. Kaxnas nabopatopHas paboTa OonXHa cogepxaTb Takme
nyHKTbl: 1.HasBaHune pabotbl 2. Llenb pabotbl 3. Matepuansl n MeToabl 4. Xo4 BbINOMHUHNSA paboThl
no nyHkTam5. MonyyeHHble gaHHble 6. AHaNN3 NONyYeHHbIX OAaHHbIX U pe3ynbTaTbl aHannaa 7.
BblBOAbI,COOTBETCTBYIOKOIWMNE NONYYEHHBIM peaynbTaTtam

Tema 5. OcobeHHOCTU paboTbl ¢ HyKNeMHoBbiMU Kucnotamu. Metoabl BoigeneHus PHK n OHK.
MeTtoabl U3MepeHUsA KOHLEHTPaL UM U KayecTBa HyK/1IeMHOBbIX Kucnot. Metoabl
naeHTUdMKaLum HyKJeMHOBbIX KUcnoT. MpuHUMN 1 TUNbI NoIMMepa3HOoN LLeNHON peakuun.

KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

1. Buabl HykneHoBbix kmucnot 2. OcobeHHocTn paboTbl ¢ PHK 3. OcobeHHocTn pabobl ¢ JHK 4.
OcobeHHocTn paboTbl ¢ 6enkamn 5. MpuHumn BoiaeneHne PHK 13 knetok mnekonutatowmx 6.
MeToabl oLeHkun kavecTBa 1 konuyecTea BblaeneHHon PHK 7. MNMpuHumn Boigenenne OHK n3 knetok
mnekonuTarowmx 8. Metoabl oLeHKN kavecTsa u konmyectea BolaeneHHon OHK 9. HopseH n
Cay3zepH 6noTTuHr 10 MNpuHLMN NoNeMepPa3HO LENHON peakumm

npoBepka nabopaTopHo TeTpaam , NpMMepHbIe BOMPOCHI:

[MpenonasaTenem NPoOBOAMTCS NPOBepKa OPOPMIEHNS, pe3ynbTaToB 1 BbIBOOOB
npoBeneHHbIxnabonatopHbix pabot. Kaxnas nabopartopHas pabota fonxHa cogepXxarb Takue
nyHKTbl: 1.HasBaHune pabotbl 2. Llenb pabotbl 3. Matepuansl n MeToabl 4. Xo4 BbINONHUHNSA paboThl
no nyHkTamb5. NMonyyeHHble naHHble 6. AHaNN3 NONy4YeHHbIX AaHHbIX U pe3ynbTaTbl aHannaa 7.
BblBOAbI,COOTBETCTBYIOKOIWMNE NONYYEHHBIM peaynbTaTtam

Tema 6. MeTonb! BbloeneHusi 6e1KOB U3 KNEeTOK XUBOTHbIX. MeToabl OUMCTKU U
copakumoHupoBaHus 6enkos. Metoabl naeHTudpmkauum 6enkos.

KOHTponbHas paboTta , NpUMepPHbLIE BONPOCHI:
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1.MpwrHUMN BbIAENEHNE BENKOB 13 KNETOK MiekonuTatowmx 2. Metoapl onpeaeneHnst KOHLeHTpauum
BblOeneHHbIx 6enkos 3. BoicanneaHne 6enkos 4. XpomaTorpaduyieckoe pasaneneHme 6enkos 5.
PasneneHune 6enkoB MeTonoMm renb-comnbTpaumm 6. OcobeHHOCTM athMHHOM XxpomaTorpagoum 7.
PasneneHune 6enkoB METOLOM 3M1EKTPOdIOpe3a B NonnakpunamenHom rene 8. BectepH-6n0TTUHT:
obwas xapaktepuctuka 9. MembpaHbl ans nepeHoca 6enkos B BectepH-6nottuHre 10. MNoabop
aHTUTEN W NPUHUMN pacno3HaBaHNe aHTUreHOoB aHTUTeNnamu

nposepka nabopaTopHoi TeTpaamn , NpUMepHbIe BOMpPOChI:

MpenoaaBaTenem NPOBOAMTCS NPOBEpPKa 0CPOPMIEHUS, PE3YNbTATOB 1 BbIBOLOB
npoBeneHHbIxnabonatopHblx paboT. Kaxnas nabopatopHasi paboTa AonxHa copepXatb Takue
nyHKTbl: 1.HasBaHue paboTbl 2. Llenb pabotbl 3. Matepumansl n Metoabl 4. Xo4 BbiNOMHUHNSA paboTbl
no nyHkTam5. MNonyyYeHHble aaHHble 6. AHANN3 NONMyYeHHbIX OaHHbIX U pe3ynbTaTbl aHanmaa 7.
BbIBObI,COOTBETCTBYIOIOLWME NOMYYEHHbIM pe3dynbTatam

Utoroeasa cpopma KOHTpoOns
3a4eT (B 7 cemecTpe)

[MprMepHbIe BONPOCHI K 3a4eTy:

Bonpocsl k 3a4eTy:

. cTopus oTkpbITUS N N3y4eHns KNeTok.

. MonekynsipHoe CTpoeHMe KNeToK ayKapuor.

. CpaBHeHME CTPOEHNS KNETOK XUBOTHbIX Y PACTEHWIA.

. Broxnmmyeckume npoueccol, NpoTekarwme B 3yKkapnoTuieckmx KneTkax.
. KnetoyHbln umkn, goasbl U pasnnuyms Mexay MMTO30M 1 MENO30M.

. KntoyeBble NyTy KNETOYHOro CUrHanuHra.

. KOHTpOnbHbIE TOYKM CUrHANBbHbIX NYTEN KNEeTKW.

. Pa3H006pa3|/|e KNEeTOYHbIX KynbTyp (KJ'IeTO‘-IHbIe KynbTypbl 6aKTepvn7|, KNeTo4Hble KyNbTypbl
JYKapUOT:MUKPOCKOMNYECKUNX ﬂ,pO)K)KGI7I, paCTeHVIVI, HAaCEKOMbIX, )KI/IBOTHbIX).

9. MNepeBMBaeMble N NEPBUYHbBIE KNETOYHbBIE NIMHUN.
10. OcobeHHOCTH paboTbl C TOKCUYECKUMI PEAKTMBAMU U KaHLIepOreHaMu.

11. OcobeHHOCTN Pa3MOPO3KM KNETOYHbBIX MHUA MAEKONUTAOLWMX (B TOM YACNE YENOBEKA):
TeMNnepaTypHblil PeXnM,BPEMEHHbIE PaMKU, peareHTbl.

12. Hanbonee BaxHble NPUHUUMNbI KyNbTUBUPOBAaHNA KNETOK HYenoBeka: no,u,6op onTUMasbHOW cpenbl,
Konn4yecTBonaccaxew, ycnoBus I/IHKy6aLI,I/II/I (TeMnepaTypa, Hann4dme Kkmcnopogda mnm ycnosus
rMNOKCUN, KOHJONKOSHTHOCTb.

13. XapaktepucTuka TMNoB KNEeTOYHbIX KYNbTyp.

14. TpeboBaHMS 1 KOMMOHEHTHbIN COCTaB KynbTypanbHbix cpel. OcoBEeHHOCTH KyNbTUBMPOBaHWS
Pa3NNYHbIX KNETOYHbIXKYNbTYP.

15. MprMeHeHne KNeTo4YHbIX KyNbTyp B BMOTEXNONOrMN 1 MeanunHe.
16. Vicnonb3oBaHune KynbTyp KNETOK B COBPEMEHHbIX B1IOMEANLMHCKMX NCCNef0BaHUSIX.

17. Metogbl BblaeneHna PHK n OHK. Metoobl namepeHuns KoHUeHTpauum 1 Kka4yecTsa HyKNenHOBbIX
KWUCNOT.

18. MeToabl nOEHTUGMKALMN HYKNENHOBbIX KACIOT.
19. MpuHUMN 1 TUNbI NONMMEPAa3HON LLEMHON peakunu.
20. MeToabl BblaeneHns 6enkoB 13 KNeToK XNBOTHbIX.
21. MeToabl O4UCTKM U (PpaKLMOHNPOBaHNS B6EnKoB.
22. MeTonbl noeHTudprkaumm 6enkos

0O NO O~ WN =

7.1. OcHOBHas nuTteparypa:
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1. MNMpuHLUMNbI 1 MeTOAbI BUOXMMUM U MONEKYNAPHON Bronornm [SnekTpoHHbIN pecypc] : y4ebHoe
nocobue / K. Ynncon,Il.Yonkep ; nog pea. Jlesawosa A.B., Tuwkosa B.W. ; nep. ¢ aHrn. MoconoBoii
T.MN., bo3enek-PeweTtHsik E.1O.. - Mockea:3pnatenbcteo 'flabopatopus 3HaHwmiA', 2015. - 855 c. -
https://e.lanbook.com/book/66244.

2. ®pewHn, P.5. KynbTypa XMBOTHbIX KNETOK: NPaKTUYeCKoe PyKOBOACTBO [DNEKTPOHHbIN pecypc] :
pykoBoacTeo / P.A. ®pewHu ; nep. ¢ aHrn. KO. H. Xomsakosa, T. V. XOMSKOBOW. - SNEKTPOH. AaH. -
Mockea : MiapaTtenbcTBo 'labopatopus 3HaHwit', 2018. - 791 c. - Pexum gocTyna:
https://e.lanbook.com/book/103030.

3. MonekynsapHo-reHeTuyeckmne n buoxmMmnyeckne MeEToapl B COBPEMEHHOM B1Monornm pacteHuin
[OnekTpoHHbIN pecypc]:y4ebHoe nocobue / B.B. KysHeuos, B.B. KysHeuos, I'.A. PomaHoB. - MockBa
: Mapatenbcteo TNabopatopusllaHanmin’,2015. - 498 c. - https:/e.lanbook.com/book/66252.

7.2. lononHuTenbHasa nureparypa:

1. OcHoBbI kKNeTo4HON Bronorum: y4ebHoe nocobue / H.I'. Manees, N.U. beccy4eTHOB.-
PoctoB-Ha-[oHy: Viapatenbcteo KOPY, 2011. - 246 c.
-http://znanium.com/bookread2.php?book=550792

2. Hekpacosa, V.1. OcHoBbl uutonorum n 6monorum passutusi [9nekTpoHHbIn pecypc] : y4ebHoe
nocobue / .. Hekpacoa; CTaBpononbCKuii rocy0apCTBEHHbIN arpapHblili yHUBEPCUTET. -
Craspononb: APYC, 2008. - 152 c. -http://znanium.com/bookread2.php?book=514534

3. MegnumHckas buonorus: SHumknonegnyeckmin cnpasoyHnk / CmmpHos O.10. - M.:®opym, HAL
NH®PA-M, 2016. - 608 c. -http://znanium.com/bookread2.php?book=538672

7.3. UHTepHeT-pecypcChbl:
CELLS alive! - https://www.cellsalive.com/
Journal of Visualized Experiments - http://www.jove.com/

Portal:Molecular and cellular biology -
https://en.wikipedia.org/wiki/Portal:Molecular_and_cellular_biology

OcCHOBbI KyNbTUBMPOBAHNS KNETOK XMBOTHbIX - http://old.kpfu.ru/nilkto/cell/index.html
2. basa 3HaHwuii no buonorun Yyenoseka - http://humbio.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHue QUCLMUNINHbI(MOAYS)

OcBoeHune ancumnaunHbl "MeToabl KNETOYHOM U MonekynspHoi buonorun" npegnonaraet
NCMNONb30BaHNE CNeayoLWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

PerncrtpaumnoHHbi Homep 8494142019 SAEKTPOHHBH
o 1 P Bl YHUBEPCHTET
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Mporpamma aucumnnuHbl "MeTombl KNeTOYHOM U MonekynspHoi 6uonorun”; 31.05.03 CtomaTtonorus; Mnaawmnii HayYHbli COTPYLHUK, 6/C
Maepuw K.B.

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaBenaTb BCE CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKLUK, NPaKTUYECcKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoteyHoi cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocyapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepruognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMAM pefepanbHbIX roCyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKItoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a TakXe 3N1eKTPOHHbIE BEpCUn
Nepuoanyeckmx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTepaTtype N HayYHbIM
nepuoan4yecknm n3aaHnsam no MakCManbHOMY KONMMYeCTBY NPOdOUNbHbLIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnMnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnmnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npeaoctasnser
MOTHOTEKCTOBbIA AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype No OCHOBHbIM AMCLMMINHAM,
N3y4yaeMbiM B MEOMLUMHCKMX By3ax (MpeacrasfieHbl N3aaHns Kak YucTo MeguumHCKoro npoduns, Tak
1 NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnset By3y Hanbonee nomHble
KOMMeKTbl HEOBX0AMMO NNTEpPaTYpPbl B COOTBETCTBMN C TPEOOBAHMSIMU rOCYLAPCTBEHHbIX
obpazoBaTesibHbIX CTAHAAPTOB C COONOAEHNEM AaBTOPCKMX M CMEXHbIX NPaB.

1. Jurnal f Visualized Experiments - http://www.jve.cm/
2. OCHOBbI KyNbTUBUPOBAHNS KNETOK XMBOTHbIX - http:/Id.kpfu.ru/nilkt/cell/index.html
3. basa 3HaHuii no buonorun Yenoseka - http://humbi.ru/

Mporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NaaHoM no
cneunanbHocTu: 31.05.03 "Ctomartonorusa” n cneumanndaumm He NPeaycMoTpPeEHoO .
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Mporpamma aucumnnuHbl "MeTombl KNeTOYHOM U MonekynspHoi 6uonorun”; 31.05.03 CtomaTtonorus; Mnaawmnii HayYHbli COTPYLHUK, 6/C
Maepuw K.B.
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