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MOSICHUTEJIbHAS 3AITUCKA

MporpamMma no y4ebHoMy npegMeTy “Buonorus™ (ganee - 6nonorna) Ha ypoBHe cpefHero obLlero obpasoBaHus paspaboTaHa Ha OCHOBE
defepaibHOr0 3akoHa 0T 29.12.2012 Ne 273-®3 «O6 o6pasoBaHuKn B Poccuiickon degepaummn», ®rOC COO, KoHuenuuy npenojaBaHus
yye6HOro npegmeTa «bMONOrns» M OCHOBHbIX NOMOXKEHWI (hefiepanbHOM paboyeit MporpamMmmMbl BOCNIUTaHUS.

YuebHbIli npegmeT «bronorns» yray6neéHHOro ypoBHs nsydeHns (10-11 knaccbl) SBASETCS OAHUM M3 KOMMNOHEHTOB NPeAMETHON 061acTu
«ECTecTBEHHO-HayuHble npeameTbl». CornacHo nonoxeHnam ®roC COO npodunbHble yyebHble NpeaMeTbl, U3ydaeMble Ha Yrny6nEHHOM
YPOBHE, ABNAOTCS CNOCO60M AndhepeHUmaLmnm o6y4eHns Ha ypoBHe cpefHero o6LLero o6pasoBaHns 1 Nprn3BaHbl 06ecrnevnTb NPeeMCTBEHHOCTb
MEX[Y OCHOBHbIM 06LLMM, CpefHUM 06LLMM, CpeAHUM NPOteCCUOHabHBIM 1 BbICLUMM 06pa3oBaHMeEM. B TO ke BpeMs KaKAbli 13 3TUX YHeOHbIX
NnpeLMeToB A0/KeH ObITb OPMEHTMPOBAH Ha NMPUOPUTETHOE peLleHre 06pa3oBaTe/lbHbIX, BOCMUTATENbHBIX U Pa3BMBAIOLMX 3afa4, CBA3AHHbIX C
npothopueHTaumein obyyatoWmMxca U CTUMY/NIMPOBaHWEM WHTepeca K KOHKPETHOM 06/1aCTM Hay4YHOro 3HaHWs, CBSA3aHHOrO C 6K1ONoruen,
MeAMLMHOMN, 3KONOIMeit, NCUXONOrneld, CoPTOM UM BOEHHBIM AE/IOM.

Mporpamma no yyebHoMy npeamMeTy "buonorna™ gaét npeactasneHne 0 Lenu 1 3agadax U3yveHust ydebHoro npegmera «buonorus» Ha
yrny6néHHOM ypoBHe, onpeenseT o6s3ate/ibHOe (MHBapUaHTHOE) NpPeAMETHOE COAEpXKaHue, ero CTPYKTYpUpOBaHWe Mo pasgenaM u Temawm,
pacnpefeneHve Mo Knaccam, PeKOMeHAYeT MOC/ef0BaTe/lbHOCTb  M3YYeHUs Y4eOHOro Matepuana € YY4ETOM  MEXMpPeLMETHbIX U
BHYTPUMNPEAMETHbIX CBA3EM, NIOMMKN Y4ebHOro npouecca, BO3PacTHbIX 0CO6EHHOCTeN obyvatowmxcs. B nporpamme no 6monorumn peannsosaH
MPUHLMN NPEeMCTBEHHOCTU C M3y4eHMeM OMOMOTMM Ha YPOBHE OCHOBHOrO 06Lero obpasoBaHWs, 6narofaps 4emy npocMaTpuBaeTcs
HanpaB/IeHHOCTb Ha Mocnefytolee pasBUTUE OMOMNOTMYECKUX 3HAHWWA, OPUEHTUPOBAHHBIX Ha (OPMUPOBaHME EeCTeCTBEHHO-HAay4HOro
MVPOBO33PEHNSA, 3KOMIOTMYECKOTO MbILWIEHWS, MPeACTaBfeHN A O 340pOBOM 00pas3e >KM3HW, Ha BOCNUTAHME OEpeXHOro OTHOLUEHUA K
OKpY>KatoLLel NpmpofHoi cpefde. B nporpamme no 61MonorMm Takxke rnokasaHbl BO3MOXHOCTU Y4ebHOro npeamera «bronorus» B peanmsaumm
TpebosaHut ®rOC COO K niaHUpyembIM JIMHHOCTHBIM, MeTanpeiMeTHbIM U NPeaMETHbIM pe3ynbTaTtaM 06y4veHuss U B (DOPMMPOBaHUM
OCHOBHbIX BWUJO0B Yy4eOHO-NO3HABATE/IbHOW [eATe/IbHOCTU 00Y4atoLMXCA N0 OCBOEHUIO COAepXXaHWUs 61MON0rMYecKoro 06pas3oBaHnA Ha ypoBHe
CpeAHero o6LLero obpasoBaHus.

YuebHblil npegmeT «buonorus» Ha YpoBHe CpeAHero o6uiero ob6pa3oBaHUA 3aBepluaeT 6MonorMyeckoe 0b6pasoBaHWe B LUKOME M
OPWMEHTMPOBAH Ha pacLUMpeHne W yraybneHne 3HaHWI 0Oy4aloLLMXCS O XKMBOM NPUPOAE, OCHOBAaxX MOJEKYNISPHOM M KNETOYHOW 6uonorum,
amMbpronorum 1 1oNornn PasBUTUA, FrEeHETUKK, CeNeKLUn, BUOTEXHONIOTU, 3BOJTOLMOHHOIO YHEHUS 1 3KONOT UK,

W3yuyeHve yuebHoro npegmeta «bmonorusa» Ha yrny6neHHOM YPOBHE OPMEHTUPOBAHO Ha MOAFOTOBKY O6Y4YarOLUMXCA K MOcniefyrolemy
MoMy4YeHNo 61oMorMyecKoro obpasoBaHUs B By3axX M OpraHu3aumsax cpefHero npogeccroHanbHOro obpasosaHus. OCHOBY ero CoaepXXaHus
COCTaB/NSET CMCTEMA OMONOTMMYECKMX 3HAHWIA, MOMYYEHHbIX NPW U3YYEHWM O0OYYarOLMMUCA COOTBETCTBYHOLLMX CUCTEMATUYECKUX pa3fenoB
OMoNorMM Ha ypoBHe OCHOBHOro 06uiero obpaszoBaHus, B 10-11 Knaccax 3TV 3HaHWSA NOMy4varoT pasBuTue. Tak, pacluvMpeHbl U Yrny6sneHbl
OMoNornyeckme 3HaHNA 0 PacTeHUsIX, XXMBOTHbIX, rpubax, 6akTepusx, opraHu3Me YesoBeKa, 06LLMX 3aKOHOMEPHOCTAX YXXU3HW, AOMNOSHUTE/IbHO



BK/IIOYEHbl OMONOrMYeckne CBefeHVs MPUKIaLHOro M MOMCKOBOrO XapakTepa, KOTOpble MOXHO WCMO/b30BaTb Kak OpUEHTMPbI A
nocnegytoulero Boibopa npodeccun. Bo3aMoxHa TakKe MHTerpaums 6MonornyYecKMX 3HaHUM ¢ COOTBETCTBYIOLMMM 3HAHUAMM, NOMYYEHHbLIMM
obyyaroLLMMUCA NPU N3YYeHUU PUNKN, XUMUK, reorpapum 1 MaTemaTuku.

CTpyKTypa nporpaMmbl No y4e6HOMY npeamMeTy “"Buonorus™ oTpakaeT CUCTEMHO-YPOBHEBbIV M 3BOMOLMOHHbLIA NOAXOAb! K U3YUYEHUIO
ononornn. CorfacHo UM, U3y4atoTcs CBOWCTBA U 3aKOHOMEPHOCTU, XapaKTepHble A/1S XXMBbIX CUCTEM Pa3HOro YPOBHS OpraHu3aLmm, 3800LMN
OpraH14Yeckoro mvipa Ha 3emne, coxpaHeHUs 6MONOrMYECKOro pasHoobpasnsa nnaHeTbl. Tak, B 10 Knacce U3y4aroTC OCHOBbI MOMEKYNAPHOW 1
KNeTouHoW Guonoruu, 3mbpuonorum n 6UoNOrMM  pasBUTUSA, TEHETUKM U Cenekumn, OUOTEXHONOrMU U CUHTETMYECKOW 6Guonoruum,
aKTya/IM3NPYIOTCA 3HaHMA 06y4aroLLMXCcs No 60TaHUKeE, 300/10rMK, aHaTOMUK, PU3MoNornM Yenoseka. B 11 knacce mM3y4yaroTcs 3BOMOLMOHHOE
YUeHre, OCHOBbI 3KOJIOTUW 1 yyeHre 0 Buocgepe.

YuebHblil npegmeT «bronorus» npussaH 06ecneynTb 0CBOEHME 00yHatoWMMMCS BUONOTUYECKNX TEOPUIA U 3aKOHOB, UAEN, MPUHLMMNOB U
npaBu/l, Nexalimx B OCHOBE COBPEMEHHOW eCTeCTBEHHO-HAYYHOW KapTUHbI MMPa, 3HAHWI O CTPOEHUW, MHOro06pasun 1 0COGEHHOCTAX KETKM,
opraHvuama, nonynsauuu, 6MoLeH03a, 3KOCUCTEMbI, O BbIAAKOLMXCA HayYHbIX [OCTVDKEHUSX, COBPEMEHHbIX WCCMef0BaHMAX B 6GMONM0ruu,
NPUKNAAHbIX acrekTax 61Monornyecknx 3HaHuin. [ns passutus U NofaepXaHus nHTepeca 0byyatowmxca K 61Monormm Hapsagy co 3HauuTe/lbHbIM
06BLEMOM TEOPeTUYEeCKOro maTepuasna B COAEpXaHUW nporpaMMbl M0 6MONOrMU NPesycMOTPEHO 3HAaKOMCTBO C UCTOPWER CTaHOB/EHUS WY
pasBUTUA TOW WA MHOW 06nacTu 61MOoNOrMKn, BKNaLOM OTEYeCTBEHHBLIX U 3apYOEXHbIX YYEHbIX B PeLUeHVe BaXKHEWLUMX OGUONOrnYecKnx u
3KONOrMyeckmx npobnem.

Llenb n3yyeHus yyebHoro npegmeta «buonorns» Ha yrnybnéHHOM YpoBHe — OBNafeHve 00y4atoWwmMMUCs 3HAHUAMU O CTPYKTYPHO-
(PYHKLMOHaNBbHO OpraHn3aLmm XXmMBbIX CUCTEM PasHOr0 paHra u nNprobpeTeHre YMeHWn NCNONb30BaTb 3TN 3HaHUA B (DOPMUPOBAHNM MHTEpPeCa K
onpeaenéHHor 06nacT NPOMECCUOHaIbHOW AeSTENbHOCTM, CBSA3aHHOW C GMONOruein, uanm K BbI6OpY Yy4eOHOro 3aBefeHMst AN MPOAOIKEHUA
61onornyeckoro o6pa3osaHus.

JocTrkeHune Lenn n3ydeHns yqebHoro npegmeta «bronorus» Ha yrny61éHHOM YpoBHE 06ecrneynBaeTCs peLleHneM Cnefyowmx 3anay:

0CBOEHMe 00y4atoWMMMCH CUCTEMbI BUOMOTUYECKUX 3HAHWIN: 06 OCHOBHBIX OGMONIONMYECKMX TEOPUAX, KOHLENUUSX, rMnoTesax, 3akoHax,
3aKOHOMEPHOCTAX W MNpaBWiax, COCTaBMAOWMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYHO KapTWHY MWUpa; O CTPOEHUW, MHOroobpasuu u
0COBEHHOCTAX OMONMOrMYecKMx cucteM (KneTka, OpraHusMm, nonynauus, Bug, OuoreoueHos, 6Guociepa); O BblAAOLWMUXCA OTKPLITUAX U
COBPEMEHHbIX MUCCMefoBaHMAX B BMonoruu;

O3HaKOM/leHMe 0OydvaloLmxca € MeToZamy MO3HAHWUSA >KMBOW MPUPOAbl:  UCCNeA0BaTe/IbCKUMU  METOZaMM  OMONOrMYECKUX Hayk
(MONeKynspHOW 1 KNeToYHOW 6Guonorum, 3MOpuonormn U GUONOTUK Pas3BUTUS, TEHETUKN W CeNekuun, BUOTEXHOMOTUM U CUHTETUYECKONA
61onornm, NaneoHToN0rMK, 3KONOrMN); METOLaMN CaMOCTOATE/IbHOrO NPOBEAEHNA BUONOTMYECKMX UCCNeL0BaHM B labopaTopumn 1 B NpUpoe
(HabntofeHVe, N3MEPEHNME, IKCNEPUMEHT, MOAENNPOBAHNE);



OBNafieHVe 06y4yaroLMMUCH YMEHUAMMW: CaMOCTOATENIbHO HaxOAWTb, aHa/IM3MpoBaTb W WCMO/b30BaTbh OGMOMOMMYECKYHO WH(OPMaLMIO;
nosib30BaTbCs  OMONOrMYECKO TEPMUHOMOIMEA W CMMBOMMKON; YCTaHaBNMBaTb CBA3b MeXAy pasBuTveM OMonormM u  couymaibHo-
3KOHOMMYECKUMU 1 3KOIOMMYECKMMM NPo6/ieMaMm YesloBeYeCTBa; OLEeHNBATbL NOC/EACTBUSA CBOEI AeATE/IbHOCTU MO OTHOLLEHMIO K OKPYXKaHOLLEN
NPUPOLHON cpefde, COOGCTBEHHOMY 3[0POBLIO U 3[40POBbIO  OKPYXKalOLWMX ofei; 060CHOBbIBaTbL UM CO6MOAATL Mepbl NPOPUNAKTUKN
MH(EKLUMOHHBIX 3a60/1eBaHWiA, MpaBu/ia NoBeAeHNS B NpUpoae 1 o6ecneyveHns 6e30MacHOCT COGCTBEHHOM XXM3HeeATeNbHOCTY B YPEe3BbIHaHbIX
CUTYaumaxX NPUPOAHOro N TEXHOTEHHOMO XapakTepa; XapakTepn3oBaTb COBPEMEHHbIE HayYHble OTKPbITUS B 061aCT GUOMOMNN;

pasBuTMe Y 00y4atoLUXCA MHTENNEKTYaNlbHbIX 1 TBOPYECKMX CMOCOGHOCTE B MPOLECcCe 3HAKOMCTBA C BblAAMOLMMUCA OTKPbITUSMA 1
COBPEMEHHBIMU UCCeA0BaHUAMU B GMOMOTUM, peLlaeMbiMU et0 npobremMamu, MeTofoMornelt 61MoNoOrnMYeckKoro UCcnefoBaHns, NPoBeAeHNS
3KCMepUMEHTaTbHBIX UCCNEA0BAHMNIA, peLleHns 61ON0rMYecKmX 3agad, MogeNpoBaHMa 6G1ONOrMYECKNX 06BEKTOB M MPOLIECCOB;

BOCMUTaHME Yy 00y4atoWMXCs LEHHOCTHOrO OTHOLUEHMS K >KMBOW MpUPOAe B LEOM W K OTAeNbHbIM €€ 00beKTaM W ABNEHUSM;
(hopMMpOBaHME 3KOSIOrMYECKO, TEHETUYECKON FpamMOTHOCTM, O6LLEi KynbTypbl MOBELEHWS B MPUPOAE; MHTerpaumm ecTeCTBEeHHO-HaYUHbIX
3HaHWI;

npuobpeTeHe 06yYarOLWMMNCA KOMMETEHTHOCTA B pauMOHa/IbHOM MPUPOAONOsb30BaHMM (COBMO4EHE MpaBW NOBEAEHNA B MPUPOAE,
OXpaHbl BWAOB, 3KOCWUCTEM, 6uOCKepbl), COXPaHEHWU COBCTBEHHOrO 340POBbS W 3[40POBbA OKpYXaloWMX nogen (CobniofeHus mep
NpothnNakTUKN 3aboneBaHNiA, obecneyeHne 6e30MacHOCTU XKU3HEAEeATENIbHOCTN B Ype3BblYaiHbIX CUTYaUMsaX MNPUPOAHOI0 M TEXHOTEHHOro
XapakTepa) Ha OCHOBe MCMOoJIb30BaHWs BMONOrMYECKNX 3HAHWIN 1 YMEHWIA B MOBCEAHEBHOMN YXU3HW;

co3flaHne YCMOBWIA [N OCO3HAHHOro BblbOpa O0O6YyYaloLMMUCA WHAMBMAYaA/IbHOW 06pa3oBaTe/lbHOM TPaeKTopUKM, CrocoOCTBYHOLLEN
nocnegyroLleMy npofeccuoHabHOMY CaMOOMpPeseNieHnto, B COOTBETCTBUM C UHANBUAYAIbHBIMW MHTEpPecamy U NOTPEBHOCTAMY PervoHa.

OO6Lee 4UMCIO YacoB, OTBEAEHHbIX HA U3y4YeHne B1Monorum Ha yrny6i1eHHOM YpOBHe cpefHero obuero obpasosaHus, coctaenset 204 yaca:
B 10 knacce — 102 vaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B HefienNto).

OT60p OpraHM3auMOHHbIX (POPM, METOAOB U CPeAcTB 06ydYeHMs BMONOrMM OCYLLECTBNSAETCA C YYETOM CMEUUMUKMA ero CopepXxaHuna u
Hanpas/IeHHOCTW Ha NPOAO/MKEeHME BMON0rMYecKoro 06pa3oBaHNsA B OpraHu3auuax cpefHero NpoeccMoHaIbHOro 1 BbICLLIEro 06pa3oBaHus.

Ob6#n3aTe/nbHbIM YC/I0BUEM NPV 06yYeHUM 61ON0rMK Ha Yryb6NEHHOM YPOBHe ABNSETCA NPOBeAeHMe 1ab0paTOPHbIX U NPaKTUYECKMX paboT.
TakKe yyacTne 06y4aroLMXcs B BbIMOMHEHUN NPOEKTHbIX U y4eOHO-MUCCnefoBaTeNlbCKNUX PaboT, TEMaTMKa KOTOPbIX OMpPeAenseTca yunTenem Ha
OCHOBE VMEOLLMXCH MaTepUabHO-TEXHNUYECKNX PECYPCOB Y MECTHbBIX MPUPOLAHbLIX YCN0BUIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CojepxXaHue NporpaMmsl, BblAeNEHHOE Kypcusom, He BXOAWUT B NMPOBEPKY roCYAapCcTBEHHON UTOroBoii attectayun (MAA).

Tema 1. buojiorusi Kak HayKa

CoBpeMeHHas 6uonorMs — KOMIJEKCHasA Hayka. KpaTkas uctopus pasBuTMS Guonoruu. buonornyeckue Haykm u m3ydaemble UMW
npo6nembl. PyHAaMEHTaNbHbIE, MPUKIALHbIE U MOWUCKOBbIE HAYYHble UCCeA0BaHNA B GUOMOTUN.

3HayeHne 6MonorMM B (HOPMUPOBAHWM COBPEMEHHOW ECTECTBEHHO-HAay4YHOW KapTuHbl mupa. lMpodeccumn, cBA3aHHble C OMOMOrneNn.
3HauyeHve 61MoNOrMM B NPaKTUYECKON AeATeNbHOCTU Ye/lOBeKa: MeAULMHe, CeNIbCKOM X039MCTBE, MPOMBILLIEHHOCTW, OXPaHe MpUpPOAbI.

JdeMoHcTpauuu

MopTpeTbl: ApuctoTenb, TeotpacT, K. JInHHel, XK. b. Jlamapk, Y. OapsuH, Y. Fapseit, . MeHgenb, B. V. BepHaackuii, W. T. Masnos, .
. Meununkos, H. . Basunos, H. B. Tumodees-PecoBckuii, . YoTcoH, ®. Kpuk, [. K. benses.

Tabnmupl 1 cxembl: «CBs3b 6MONOTMN C APYTMMUN HayKaMm», «CUCTeMa BUONOrMYECKNX HayK».

Tema 2. J)KuBble cHCTEMBI 1 HX H3YyYCHUEC

XKvBble cuCTeMbl KakK npegmeT u3ydeHus 6uonoruu. CBOMCTBA XKUBLIX CUCTEM: €AMHCTBO XMMMWYECKOrO COCTaBa, AMCKPETHOCTb W
LIe/IOCTHOCTb, C/IOXKHOCTb W YMOPSAAOYEHHOCTb  CTPYKTYpPbl, OTKPLITOCTb, CaMOOpraHu3auus, CamMOBOCNPOU3BELEHME, pPa3LpaXMMOCTb,
MN3MEHYMBOCTb, POCT U pasBUTKE.

YPOBHU OpraHu3aLnn XX1BbIX CUCTEM: MONEKYNSPHbINA, KNETOUHBIA, TKAHEBbI, OPraHN3MeHHbIN, NONYNALUOHHO-BUAOBOW, 3KOCUCTEMHbIV
(broreoueHOTUYECKNMI), BGUOChepHbIA. Mpouecchbl, NPOUCXOAALLME B XXMBbIX cucTeMaX. OCHOBHblE MPU3HaKWM XXMBOro. XXU3Hb Kak opma
CYLLLeCTBOBaHMSA MaTepun. Hayku, nsyyaroLme XnBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHn3aumm.

3yuyeHne XumBbIX cucTeM. MeTofbl 6uonormyeckon Hayku. HabnwofeHve, M3MepeHue, 3KCMEPUMEHT, cucTeMaTm3aums, MeTaaHaIus.
MoHATME O 3aBMCUMOW M He3aBUCUMMOW nepemMeHHOW. lMnaHMpoBaHWe 3KcnepuMmeHTa. [locTaHoBKa M npoBepka runotes. Hyneeas runortesa.
MoHATME BbIOOPKM M eé [0CTOBepHOCTb. Pazbpoc B 6MONOrMyecknx faHHblX. OueHKa [OCTOBEPHOCTU MONYYEHHbIX Pe3ynbTaToB. [puymMHbI
NCKaXXEHWS pe3yNibTaToB IKCnepuMeHTa. MoHATME CTaTUCTUYECKOrO TECTa.

JdemMoHcTpanuu

Tabnmupbl 1 cxeMbl: «OCHOBHbIE MPU3HAKK XU3HW», «Buonormyeckme cuctembl», «CBOMCTBA XMBO MaTepum», «YPOBHU OpraHu3auum
XXMBOW Npupoabl», «CTPOEHME >KMBOTHON KNETKM», «TKaHM XXMBOTHbIX», «CUCTEMbl OPraHOB Ye/IOBEYECKOr0 OpraHu3Ma», «bumoreoueHos»,
«bunochepa», «<MeTofbl U3y4eHNs XMBOI NPUPOIbI».

O6opyaoBaHue: nabopaTopHoe 060pya0BaHME ANs NPOBEAEHNS HAONOAEHNI, U3MEPEHWIA, SKCMEPUMEHTOB.



IIpakTuyeckas padora «/ICnonb30BaHNe PasIMYHbIX METOLOB MPU U3YUYEHUM KMUBbIX CUCTEM.

Tema 3. buoJjiorusi KJeTku

KneTka — CTPYKTYPHO-(PYHKLMOHa/IbHAs eAUHMLA XXMBOTO. CTOpUs OTKPbITUA KNeTKU. PaboTbl P. M'yka, A. JleBeHryka. KnetouHas teopus
(T. LUBaHH, M. LLneligeH, P. BupxoB). OCHOBHbIE MOMOXEHWSI COBPEMEHHO KNETOUHOW TEOPUN.

MeToabl MONEKYNSPHOM U KNETOYHOM BMOMOrMK:  MUKPOCKOMNWSA, Xpomatorpagus, 37eKTpodopes, METO4 MeYeHbIX aTOMOB,
AnddepeHumanbHoe  LEHTPUGYrnpoBaHne, Ky/fbTUBMPOBaHWE KNETOK. M3yuenue ¢huxcuposannvix kiemox. NEKTPOHHAA MUKPOCKOMMUS.
Koughoxanvnas muxpockonus. Bumanvhoe (npusicusnennoe) usyyenue Kiemox.

JdemoHcTpauuu

MopTpeThbl: P. 'yk, A. NeeHryk, T. LLIsaHH, M. LLneigeH, P. Bupxos, K. M. bap.

Tabnmubl 1 cxembl: «CBETOBON MUKPOCKONM», «NEKTPOHHbIA MUKPOCKOM», «CTOPUS pa3BUTUS METOA0B MUKPOCKOMUN.

O6opyaoBaHve: CBETOBOI MUKPOCKOM, MUKpOMpenapaTbl pacCTUTE/IbHbIX, XXUBOTHbIX U 6aKTepuasibHbIX KIETOK.

IpakTuueckass padora «/I3ydyeHMe MeETOAOB KNETOYHON OGuonornm  (Xpomartorpadus, anekTpodgopes, AuddepeHLmanbHoe
LieHTpudyrmposaHue, MLIP)».

Tema 4. XumMuueckas Oopranu3anvs KJIC€TKHA

XUMNYeCKNA cocTaB KNeTKU. Makpo-, MUKPO- U YNbTpamMUKpO3neMeHTbl. Boga v eé ponb Kak pacTBOpPWUTENs, peareHTa, ydyacTue B
CTPYKTYPVPOBaHWUM KNETKW, TENNOPerynaunm. MuHepaibHble BELLECTBA KIETKU, X BMON0rnyeckas posb. Posb KATMOHOB 1 aHVOHOB B KIETKE.

OpraHunyeckue BeLecTBa KeTKN. bronornyeckre nonmmepsl. benkn. AMUHOKUCNOTHBLIN cocTaB 6en1koB. CTPYKTYpbl 6e/1KOBO MONEKY/IbI.
MepBMyHas CTpyKTypa 6enka, nenTugHas CBA3b. BTopuyHasdA, TpeTWyHasA, 4eTBepTUYHAasA CTPYKTypbl. [eHaTypauus. CBoicTBa 6eKoB.
Knaccuiumkaums 6enkoB. bruonornyeckme QpyHKLMN 6enKoB. Ilpuonut.

Yrnesogpl. MoHocaxapwabl, Avcaxapuibl, onMrocaxapuibl n nonucaxapuabl. OBLMIA NnaH CTPOEHUA U (PU3MKO-XUMUYECKME CBOICTBA
yrnesofoB. buonornyeckune HyHKLMN YrieBoLOB.

Nnnngel.  TuapodunbHo-rmapoobHble cBolicTBa. Knaccuukaums nvnuaos. Tpurnvuepuasl, doconnnuasl, BOCKW, CTepoUAbl.
Buonornuyeckne ¢yHkumm amnugo. O6WMe CBOMCTBA OMONMOrMYECKMX MembpaH — TeKyyeCTb, CMOCOOGHOCTb K CaMO3aMblKaHUIO,
NoNyNpPOHMLAEMOCTb.

HyknenHosble kucnotol. AHK n PHK. CTpoeHMe HYKNeMHOBbIX KWUCIOT. Hykneotugbl. MpuHUMN KomniemeHTapHOCTW. [1paBuno
Yapradha. Ctpyktypa AHK — aBoitHasa cnupanb. MecToHaxoxaeHune n 6uonorundeckme gyHkummn AHK. Bugbl PHK. ®dyHkunmn PHK B KneTke.

CtpoeHwne monekynbl AT®. Makpoapruyeckue cssm B monekyne AT®. bruonornyeckme gpyHkumn AT®. BoccTaHOB/IEHHbIE MEPEHOCUNKM,
NX PYHKLUMWN B KNETKE. /pyeue nykieozuompugocghamor (HTD). CekBeHnpoBaHue OHK. Memoowr cenomuxu, mpanckpunmomuku, npomeomuxi.



CTpyKTypHas 61onorus: GUOXMMUYEcKMe 1 BUodU3MNYecKne MCCNefoBaHUS COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl GMOMONEKYI.
Mooenuposanue cmpykmypol u QyuKyuti OuoMoaeKyn u ux xomniekcos. Komnviomepuoiii ouzaiin u opeanuueckuii cunmes OUOMONEKYN U UX
HEenpupoOHbIX AHA0208.

JdemoHcTpauuu

MopTpetol: J1. MonuHr, X. YoTcoH, ®. Kpuk, M. Ynnkuuc, P. ®paHknuH, ®. CaHrep, C. [NpysuHep.

[Ovarpammbl: «PacnpefeneHve XUMUYeCKUX 3/M1EMEHTOB B HEXWBOW Npupode», «PacnpefeneHne XUMUYECKUX 3/71EMEHTOB B )KMBOWA
npupoge».

Tabnmubl 1M cxembl: «[lepuognyeckas TabnMua XMMWUYECKUX 3M1eMeHTOB», «CTpOeHWe MONeKy/bl BOAbl», «BelectBa B COCTaBe
OpraHn3moB», «CTpoeHWe MOneKysnbl 6enka», «CTPYKTYpbl G€NKOBO MOMeKynbl», «CTPOEHUe MOMeKyNn YrneBofoB», «CTpoeHMe MONeKys
nmnNnaoB», «HyKNenHoBble KUCNOTbI», «CTpoeHne Monekynbl AT®x».

O6opyfoBaHve: XMMuyeckas nocyga v obopyLosaHue.

JlaGopaTopuas padora «O6Hapy>XeHne 6eNIKOB C MOMOLLbH0 KaYeCTBEHHbIX PeaKLnin».

JlaGopaTopuas padora «lIccnefoBaHne HYKNENHOBBIX KUCOT, Bbl4eNIEHHbIX U3 KNeTOK PasfIMyHbIX OPraHn3mMoB».

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tunbl KNETOK: 3yKapnoTnyeckas U npokapuotuyeckasd. CTpyKTYpHO-PYHKLMOHaIbHbIE 06pa30BaHUsA KNETKN.

CTpoeHue NpoKapnMoTMYECKON KNeTKU. KnetoyHas CTeHKa G6akTepuin U apxeil. OCO6EHHOCTU CTPOEHUS reTepOTPOQHON 1 aBTOTPOHOM
NPOKapMOTUYECKMX KNETOK. MecTo 1 posib MPOKapuoT B BMOLEHO3aX.

CTpoeHue 1 (hYHKLMOHMPOBaHUE 3YKapuOTUYECKOW KNneTKW. lMnasmatuuyeckas membpaHa (nnasmasemma). CTpyKTypa nna3maTnuyeckoi
mMembpaHbl. TpaHCMOPT BeLLEeCTB Yepe3 naasmaTnuyeckyo MemopaHy: NaccuBHbIN (auddy3uns, 06neryéHHas andysns), akTUBHbINA (NepBUYHBIN 1
BTOPUYHBIV aKTVBHbIA TpaHcnopT). MonynpoHvuaemMocTb MeMbpaHbl. PaboTa HaTpUin-KanveBoro Hacoca. SHAOLMTO3: MUHOLMTO3, (aroumTos.
Ak30umMTO3. KneTouHas cteHka. CTpyKTypa U PYHKUMM KNETOUHOW CTEHKN pacTeHUiA, rpu6os.

LmTtonnasma. Liutosonb. LiutockeneT. [swkeHwe umtonnasmbl. OpraHouabl KneTku. OfHOMemOpaHHble opraHovbl K/IETKW:
aHgonnasMaTnyeckas cetb (AMC), annapat MobAKK, TM30COMbI, UX CTPOEHUE U (hYHKLMK. B3anMOCBA3b 04HOMEMOPAHHbLIX OpraHOM40B K/IETKM.
CTpoeHue rpaHynapHOro petukynyma. Mexanusm nanpasnenus deaxos ¢ DIIC. CUHTE3 pacTBOPUMbIX 6enKoB. CMHTE3 KNeTOYHbIX MeMOpaH.
nafkvii (arpaHynsapHblin) aHAOMNIa3MaTUYecknin peTukynym. CekpetopHas (yHKLmMs annapata [onbmku. Moougukayus 6enxkos 6 annapame
Tonvoorcu. Copmupoeka 6enkosé 6 annapame I onvoocu. TPAHCNOPT BELLECTB B KNeTKe. Bakyonn pacTUTeNbHbIX KNeToK. KNneTouHbli cok. Typrop.

[MonyaBTOHOMHbIE OpraHouAabl KNEeTKW: MUTOXOHAPWUW, Nnactugapl. Ilpoucxoscoenue mumoxonopuu u niaacmuo. Cumbdbuoeenez (K.C.
Mepesckoeckuni, JI. Mapeynuc). CTpoeHMe W (YHKUMM MUTOXOHAPWUA W nnactud. [lepBUYHbIE, BTOPUYHbIE U CNOXHbIE MNACTUAbI
(POTOCUHTE3MPYIOLLMX 3YKapnOT. XI0PONIacTbl, XPOMOMNIACTbI, SIEMKOMMACTbI BbICLUMX PACTEHUN.



Hememb6paHHble opraHouabl KneTkym CTpoeHve U (PYHKUMM HeMeMOpaHHbIX OpraHougoB KNeTKW. PWBOCOMBI. [Ipomescymounsvie
Guramenmor. MUKPOUNAMEHTbLI. Axmunosvie mukpoguiamenmoi. MblLEYHbIE KNETKU. AKmuno6vle KOMNOHEHMbL HEMbIUUEYHBIX KIEMOK.
MUKpPOTPY6OUKM. KNeTouHblii LeHTP. CTpoeHWe W [ABMXKEHME XKIYTUKOB W pecHuuYeK. MUKpPOTPYBOoUKM umTonnasmbl. LieHTpuonb. Beaku,
accoyuuposanHvle ¢ MuKkpopuiamenmamu u muxpompyoouxamu. Momophule benxu.

Aapo. O60104Ka S4pa, XPOMATUH, Kapuoniasma, SapbIlLKK, UX CTPoeHWe U PYHKUUW. SaepHblli 6eNKOBbIA MaTpuKe. MpocTpaHCTBEHHOE
pacnonoXeHne XpOMOCOM B MHTeP(a3HOM Afpe. dyxpomamun u cemepoxpomamur. BENKN XpOMaTUHa — TUCTOHbI. [Junamuka sioeproil 06010uKu
6 mumo3e. foepuwiii mpancnopm.

KneTouHble BKNtOYeHMs. CpaBHUTENbHAA XapaKTepUCTUKa KETOK 3yKapuoT (pacTUTeNIbHOW, XXUBOTHOM, FPUGHOIA).

JdemoHcTpauuu

MopTpeTsl: K.C. Mepexkosckuid, J1. Maprynuc.

Tabnuubl 1 cxembl: «CTpOeHME 3YKapUOTUYECKOW KeTKM», «CTPOEHWE >XMUBOTHOW K/ETKU», «CTPOEHWe PacTUTEIbHOM KNeTKu»,
«CTpoeHne MUTOXOHAPUN», «Aapo», «CTPOeHMe NPOKAPUOTUYECKON KNETKN».

Ob6opyaoBaHve: CBETOBOW MUKPOCKOM, MUKPOMNpenapaTbl PacTUTE/IbHbIX, XXUBOTHbLIX KNETOK, MUKpornpenapaTbl 6akTepranbHbIX KETOK.

JlabopaTopnas padora «/13y4yeHne CTPOEHNS KNETOK Pas/IMYHbLIX OpraHnN3MOB».

IpakTuyeckasi padora «/13yyeHne CBONCTB KNETOUHOW MeMOPaHbI».

JlaGopaTopuas padora «lIccnefoBaHue naasmonmsa n fennasmonmsa B paCTUTENbHbIX KNeTKax».

IpakTuyeckas padora «/I3yyeHvie ABVKEHNA LUTOMMNA3Mbl B PACTUTENIbHBIX KETKaxX».

Tema 6. O0MeH BelecTB U MPeBpPallieHUe JHEPTUU B KJIETKe

Accumnnauma M UCCUMUNALMS — [Be CTOPOHblI MeTabonu3Ma. Tunbl 06MeHa BeLecTB: aBTOTPOMHBIA U reTepoTpodHbIA. YuacTue
Kncnopofa B 06MeHHbIX npoueccax. JHepreTnyeckoe obecrieyeHne KeTku: npespawieHne AT® B 06MeHHbIX npoueccax. depmMeHTaTUBHbIA
XapaKTep peakLuii KNeTo4Horo metabonmnsma. depmeHTbl, UX CTPOEHUE, CBOMCTBA N MexaHU3M feicTeus. KodepmeHTbl. OTIMums depMeHTOB OT
HeopraHNYecKnx Katanm3aTopoB. benkun-aktmsatopbl U GeKU-MHIMOUTOPBLI. 3aBUCMMOCTb CKOPOCTW (DEPMEHTATUBHBIX peakuuid OT pas/inyHbIX
(hakTOpOB.

MepBMYHbIA CUHTE3 OpraHMYeCKMX BELLECTB B KNEeTKe. POTOCUHTE3. AHOKCU2EeHHbINL U OKCU2eHHbLL (omocunmes y 6Gaxkmepuil.
Csemocobupalowue nuemeHmsvl u nueMeHmvl peakyuonHo2o yenmpa. PONb XN0PONIacToB B npouecce POTocuHTe3a. CBeTOBasA Y TeMHOBast (hasbl.
@omoovixanue, Cz., Cs u CAM-munor gpomocunmesa. TIPOLYKTUBHOCTb (DOTOCMHTE3a. BrvsHWE pas/iMyHbIX (PaKTOPOB Ha CKOPOCTb
(hoTocuHTE3a. 3HaYeHne (DOTOCUHTE3A.

XemocnHTe3. PasHoo6pasne opraHn3mMOoB-XeMOCUHTETUKOB: HUTPUDMLMPYIOLLME BaKTepun, XKene3obaktepun, cepobakTepun, BOLOPOAHbIE
bakTepun. 3Ha4eHVe XeMOCHHTe3a.



AHa3pobHble opraHu3Mbl. Bugbl 6poxeHuns. MNpoLyKTbl 6POXeHUS U UX UCMO/b30BaHWE Ye/IOBEKOM. AHa3pOOHbIE MUKPOOPraHM3Mbl Kak
06beKTbI GMOTEXHONOIMN 1 BO3OYAUTENN GONE3HEN.

A3p06Hble OpraHn3mbl. JTarnbl 3HePreTyeckoro 0bmMeHa. MoAroToBUTENbHLIN 3Tan. MMKOAN3 — 6eCKMCNOPOLHOE pacLlenieHmne rIKOo3bl.

Bronornyeckoe OKWCMEHWE, UM KIETOYHOE AblXaHue. Pofb MUTOXOHAPWIA B mpoueccax GMOM0rMyeckoro okucneHums. Limknnyeckue
peakuynn. OKucnuTensHoe ¢ochopunnpoBaHne. Ouepeus membpannozo 2cpaduenma npomonos. Cummes ATD: paboma npomommnoin ATD-
cunmaswl. TPeVMyLLECTBA a3pO6HOro NyTn 06MeHa BeLLeCTB nepes aHaspooHbIM. SPPEKTUBHOCTL SHEPreTUUECKOT0 06MeHa.

JdeMoHcTpauuu

MopTpeTbl: K. Mpuctan, K. A. Tumnpsses, C. H. BuHorpaackuid, B. A. SHrenbrapar, M. Mutuenn, I, A. 3aBap3uiH.

Tabnuubl 1 cxembl: «POTOCUHTE3», «DHEPTETUYECKNIA 0OMEH», «BMOCUHTE3 6enkax», «CTpoeHMe hepMeHTa», «XeMOCUHTE3».

ObopyaoBaHve: CBETOBO MUKPOCKOM, 060pyA0BaHMe /19 NPUroTOBNEHNS NMOCTOAHHbIX U BPEMEHHbIX MUKPOMpPenapaTos.

JladopaTopuas padora «/13yyeHne KaTaIMTUYECKOA aKTUBHOCTIN (hepMEHTOB (Ha NpryMepe amuiasbl U KaTanasbl)».

JlaGoparopuas pa6dora «/13ydeHne (hepMeHTATUBHOIO pacLLensieHs Nepokcuaa BOAOPOLA B PACTUTENIbHBIX M XKUBOTHbIX K/IETKaX».

JlaGoparopuas pa6ora «CpaBHeHVEe NPOLECCOB (DOTOCKMHTE3A U XEMOCUHTE3a».

JlaGopaTopHnas padora «CpaBHEHME NPOLLECCOB OPOXKEHNA U AbIXaHWNSA.

Tema 7. HacieacrBeHHasi MH(pOpMalUs U peaju3anus eé B KJIeTKe

PeakuMn MaTpUYHOro CcuHTe3a. [pUMHUMN KOMMJIEMEHTAPHOCTM B peakuusax MaTpuyHOro CuHTe3a. Peanm3aums HacneLCTBEHHOM
NHopmaLmn. MeHeTUYECKNIA KO, ero CBOMCTBA. TpaHCKpUNums — matpuyHbid crHTes PHK. MpuHLMNbI TPAHCKPUNLUMK: KOMMIEMEHTaPHOCTD,
aHTUNapanenbHOCTb, aCUMMETPUYHOCTL. Cospesanue mampuunsvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

TpaHcnaumsa 1 eé atanbl. Yyactve TpaHcnopTHbiX PHK B 6rocuHTese 6enka. Ycnosusa 6uocuHtesa 6enka. KoguposaHue amMHOKMUCIIOT.
Ponb pubocom B BMOCKHTE3e beska.

Cospemennvie npeocmasienusi o cmpoenuu 2enos. OpraHU3aums reHoma y npokapuoT W 3yKapuoT. Perynsuus akTMBHOCTU FEHOB Y
npokapuoT. 'mnoTesa onepoHa (P. XKakob, XK. MaH0). Moaexyiapuvie mexanuzmvl dIKCnpeccuu 2eH08 y sykapuom. Poab xpomamuna 6 pe2yisiyuu
pabomwi 2enos. Perynaumns 06MeHHbIX NpoLeccoB B KneTke. KneTouHblin romeocTas.

Bupycbl — HekeTouHble (OpMbl XXU3HM K obnuratHble napasuTbl. CTpoOeHWe MPOCTbIX W CMOXHbIX BUPYCOB, PETPOBUPYCOB,
bakTepuotaroB. JKusnennviti yuxn JJHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuogacos. Obpamuas mpanckpunyus,
pesepmasa, unmezpasda.

BupycHble 3a601eBaHNA YeN0BeKa, XXMBOTHbIX, pacTeHnid. CMAA, COVID-19, coumanbHble U MeAULMHCKINE NPOGIEMbI.

Buounpopmamura: unmeepayusi u anaruz 6orvuux maccusos («bigdatay) cmpyxmypuvix 6uonocuueckux oamnvix. Hanomexmonoeuu e
ouonoeuu u meouyure. Ilpoepammupyemvie pyuxkyuu d6eixos. Cnocobwt 00cmasKu 1eKkapcms.

JdemMoHcTpanuu



MopTpeTbl: H. K. Konbuos, 4. V. MIBaHOBCKWIA.

Tabnmupl 1 cxembl: «bUOCUHTE3 Befikay», «MeHeTUYECKUIA Koy, «Bupycbl», «bakTepunodarmns.

IIpakTunyeckas padora «Co3faHne MoLeNV BMpyca».

Tema 8. ’/KuzHeHHbII UKJ KJIETKH

KneTouHbIn LuMKA, ero nepuogbl n perynauus. HTepdasa n muto3. OCO6eHHOCTH NPOLEeCcoB, NPOTEKaOWMX B UHTepdase. MoarotoBka
KNETKN K AeNneHnto. MNpecnHTeTUYECKNn (MOCTMUTOTUYECKINIA), CUHTETUYECKUIA U MOCTCUHTETUYECKUNIA (NPEMUTOTUYECKNIA) Nepuobl MHTepdasbl.

MaTpuuHbln  cuHTe3 OHK — pennukaums. MpuHuunbl pennvkaumm  OHK: KOMMONEMEHTapHOCTb, MOMYKOHCEPBATUMBHbLIA CUHTES,
aHTMnNapannenbHocTb. MexaHusm penavkauun AHK. Xpomocombl. CTpoeHMe Xpomocom. Tenomepbl U Tenomepas’a. XPOMOCOMHbIA Habop
KNeTKW — KapuoTun. AunaonaHbIi U raniongHbli Ha6opbl XPOMOCOM. TOMONOTrMYHbIE XPOMOCOMbI. [10/10Bble XPOMOCOMb!.

[JeneHvie Knetkn — muto3. Ctagumn MUTO3a 1 MPOUCXOAALLME B HUX NpoLecchl. Tunbl MUTO3a. KapuoKMHes 1 UUTOKMHES. bruonorunyeckoe
3HayYeHne MUTO3a.

Perynsums MMTOTUYECKOTrO LKA KNeTKW. MNporpammupyemas KnetouHas rubesb — anonTos.

KneTouHoe S4po, XpPOMOCOMbI, (PYHKLMOHAIbHAsA FTeHOMUKA. Mexanuzmol nporughepayuu, ougdpepenyuposku, cmapenus u 2ubenu Kiemox.
«ughposas knemxa» — buounpopmamuueckue mooenu GYHKYUOHUPOBAHUS KLEMKU.

JdeMoHcTpauuu

Tabnuubl 1 cXeMbl: «XKM3HEHHbIN LMK KNETKMU», «MUT03», «CTpOoeHNe XpoOMOCoM», «Pennnkaumsa AHK».

Ob6opyaoBaHve: CBETOBOW MUKPOCKOM, MUKporpenapartbl: «MUTO3 B K/IeTKax KOpeLUKa syKa».

JlaGopaTopuas padora «/13y4yeHne XpOMOCOM Ha FOTOBbIX MUKpOMNpenaparax».

JlaGoparopuas padora «Hab/oaeHe MUTO3a B KNETKaX KOHUMKA KOpeLLIKa fyka (Ha roToBbIX MUKpOmnpenaparax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

Bronornyeckoe pasHoobpasne opraHn3moB. OAHOK/IETOUHbIE, KOMIOHWa/IbHbIE, MHOTOK/IETOUHbIE OPraHU3MbI.

OCOBEHHOCTM CTPOEHMS U YKN3HELEATEIbHOCTU OLHOKNETOYHbIX OpraHu3MoB. bakTepuun, apxen, OAHOK/IETOUHbIE TPUObI, OAHOK/IETOUHbIE
BOZOPOC/U, ApYyrue NpoTUCTbl. KonoHWabHble OpraHn3Mbl.

B3anMmocBA3b YacTeil MHOTOKNETOYHOIO OpraHn3Ma. TKaHW, opraHbl 1 CUCTeMbl OpraHoB. OpraHn3M Kak efiMHoe Lenoe. FoMeocTas.

TKaHW pacTeHWi. Tunbl pacTUTENIbHBIX TKaHeil: obpasoBaTesibHasl, MOKPOBHAA, MPOBOAALLAS, OCHOBHasA, MexaHuueckas. OCO6eHHOCTU
CTPOEHMS, PYHKLMIA 1 pacnonoXeHns TKaHel B opraHax pacTeHWIA.

TKaHW XXMBOTHbIX 1 YenoBeKa. TUMbl XXMBOTHbLIX TKaHEN: anuTennanbHas, CoeanHuUTeNbHasA, MbllleyHas, HepBHasi. OCOGEHHOCTI CTPOEHMS,
(hYHKLMIA 1 pacrioNOXeHUs TKaHel B OpraHax XXMBOTHbIX M Ye/I0BEKa.

OpraHbl. BeretatuBHble 1 reHepaTvBHbIE OpraHbl pacTeHMin. OpraHbl Y CUCTEMbI OPraHOB XXMBOTHbIX U YesioBeka. PYHKLUMM OpPraHoB U
CUCTEM OpPraHoB.



Onopa Tena opraHnamoB. Kapkac pacteHunid. CKeneTbl O4HOK/IETOUYHbIX N MHOTOK/IETOUHBIX XWUBOTHbIX. HapyXXHbIN 1 BHYTPEHHWUIA CKeneT.
CTpoeHue 1 TUMbl COEAUHEHNS KOCTEN.

[BvXeHne opraHnM3mMoB. [BuKeHWe OAHOK/IETOYHbLIX OpraHuM3MOoB: amE60MAHOE, XIYTUKOBOE, PECHUYHOE. [1BMXKEHNE MHOrOK/IETOYHbIX
pacTeHWi: TPONU3Mbl U HaCTUK. [IBM>KEHNE MHOIOKIETOUHBIX XXMBOTHbIX W Ye/oBeKa: MbllleyHas cuctema. Pedpnekc. CKeneTHble MbIWLbl U UX
paboTa.

MuTaHne opraHusmos. [lornoweHne BOAbl, YINEKUCNOrO rasa W  MUHepasbHbIX BELWEeCTB pacTeHusMU. [luTaHue >KMUBOTHbIX.
BHYTpPMNONOCTHOE U BHYTPUK/IETOYHOE nMuLleBapeHWe. [luTaHWe MO3BOHOYHbLIX XMBOTHbIX. OTAenbl MNULLEBapUTENbHOrO  TpakTa.
MyeBapuTenbHble XKenesbl. MNnLLeBapuTebHaa CUCTEMA Yel0BeKa.

[ObixaHve opraHu3MoB. [bixaHve pacTeHuid. [bixaHue XMBOTHbIX. Auddy3us rasoB 4epe3 MOBEPXHOCTb KNeTKU. KOXHOe AbixaHue.
[JbixaTensHaa noBepxHOCTb. »KabepHoe 1 NIEroyHoe ApixaHue. [bixaHne Mo3BOHOUYHbLIX XMBOTHbIX W YefloBEKA. OBOJOLMOHHOE YCMOXHEHWE
CTPOEHMA NETKMX MO3BOHOYHBLIX >KMBOTHbIX. [lbiXaTenbHasa cucTeMa 4yenoBeka. MexaHU3M BEHTUNAUUU NETKUX Y NTUL, U MIEKOMUTatoLLMX.
Perynsauus abixaHus. [bixaTeNbHble 00bEMBI.

TpaHCnopT BELLECTB Y OpraH13MoB. TPaHCMOPTHbIE CUCTEMbI PacTeHMA. TpaHCMOPT BELLECTB Y XMBOTHbLIX. KpOBEHOCHAasA cucTema u eé
opraHbl. KpoBeHOCHasi cuMCTeMa MO3BOHOYHBLIX >KMBOTHbIX W YenoBeka. Cepfue, KPOBEHOCHbIE COCYAbl M KpOBb. Kpyru KpoBOOGpalleHus.
SBO/IIOLUMOHHbIE YCI0XHEHWNA CTPOEHUA KPOBEHOCHOW CUCTEMbI MO3BOHOUHbIX XXMBOTHbIX. PaboTa cepaLa v eé perynsaus.

BbigeneHve y opraHusmoB. BbigeneHve y pacTeHuid. BbigeneHvie y >KMBOTHbIX. CoKpatuTefibHble Bakyonu. OpraHbl BblAeneHus.
®unbTpaumsa, Cekpeuus M 0bpaTHOE BCacblBaHMe Kak MexaHW3Mbl paboTbl OpPraHoB BbifeneHus. CBA3b MOMOCTU Tefla C KPOBEHOCHON W
BblJE/ITENbHON cucTeMamy. BblfeneHvie y MO03BOHOYHbLIX XXMBOTHbIX W 4enoBeka. [oyku. CTpoeHue U (HYHKUMOHMPOBAHME HegpoHa.
Ob6pasoBaHre MOUN Y YeslIOBEKa.

3awmrta y opraHu3moB. 3awmta y OAHOKIETOUYHbIX OpraHu3MoB. Cnopbl 6akTepuil U LUCTbI NPOCTENLLMX. 3alimTa Y MHOrMOKIETOUHbIX
pacTeHunin. Kytrkyna. CpefcTBa NacCMBHOWN U XMMUYECKOM 3awnTbl. PUTOHUMADI.

3almTa y MHOTOK/IETOYHbIX XMBOTHbIX. MOKPOBbLI 1 UX NPOM3BOAHbIE. 3aliMTa opraHu3Ma oT 6one3Hert. IMMyHHas cucTeMa 4enoBeka.
KNeTouHbIn 1 rymopasibHbli UMMYHUTET. BPOXAEHHLIA U NPUOBPETEHHBIA CNELUpUUECKUA UMMYHUTET. Teopus K/IOHaNbHO-CeIeKTUBHOIO
nvmmyHuteta (M. Spnnx, ®. M. bepHet, C. ToHerasa). BocnanutenibHble OTBETHI OPraHM3MOB. PO/Ib BPOXAEHHOTO MMMYHWTETa B PasBUTUN
CUCTEMHbIX 3a60/1€BaHUIA.

PasgpaxXvMocTb W perynaumsa y opraHu3MoB. Pa3fpaXXMMOCTb Y OAHOKNETOYHbIX OpraHn3MoB. Takcucbl. Pa3fpaXkMmocTb U perynauusa y
pacTeHMin. POCTOBbIE BELLLECTBA U UX 3HAYEHNE.

HepBHas cucTeMa M peneKTopHas perynsums y >KMBOTHbIX. HepBHad cuctema u eé oTzefbl. OBOMIOLMOHHOE YC/IOXHEHWE CTPOeHMS
HEPBHOMN CUCTEMbI Y XXUBOTHbIX. OTAeNbl TO/I0BHOTO MO3ra NO3BOHOUHbIX XMBOTHbIX. Pethnieke 1 pethieKTopHas Ayra. be3ycnoBHble U YCNOBHbIe
pedieKchbl.



'ymopanbHas perynsums v 3HAOKPUHHAA CUCTEMA XKUBOTHBIX U YenoBeka. YKenesbl 3HAOKPUHHON CUCTEMbl U MX FOPMOHbLI. [eincTeue
rOpMOHOB. B3aMMoCB#A3b HEPBHOW Y 3HAOKPUHHOM cucTeM. MMnoTanamo-runogusapHas cuctema.

JdeMoHcTpauuu

MopTpeT: W. IN. INaBnos.

Tabnuubl 1 cxembl: «OQHOKNETOYHbIE BOAOPOCAN», «MHOIOKNETOUHbIE BOLOPOCAU», «bakTepun», «pocTeiune», «OpraHbl LBETKOBbLIX
pacTeHnin», «CUCTEMbI OPraHoB MO3BOHOYHbIX YXMBOTHbLIX», «BHYTpEHHee CTPOeHME HAaCEKOMbIX», «TKaHW pacTeHWin», «KOpHEBble CUCTEMbI»,
«CTpoeHne cTebns», «CTpoeHMe JSIMCTOBOM NNACTUHKWU», «TKaHW >KMBOTHbIX», «CKeneT u4enoBeka», «llulieBapuTe/ibHas cucTeMa,
«KpoBeHOCHaa cuctemMa», «[bixatenbHaa cucteMa», «HepBHad cuctema», «Koxa», «MbllleyHas cucTeMa», «BblgenuTenbHaa cucTema,
«QHAOKPUHHas cucTeMa», «CTPOeHMe MbILLbI», «MMMYHUTET», «KULLEYHOMNONOCTHbIE», «CXema NUTaHMsi PacTeHWUIA», «KpPOBEHOCHbIE CUCTEMbI
MO3BOHOYHbIX XXMBOTHbIX», «CTpOeHUe rnapbl», «CTpoeHne nnaHapum», «BHYTpeHHee CTPOeHMe LOXKAEBOro YepBsi», «HepBHas cuctema pblio»,
«HepBHaA cuctema NArywkn», «HepBHas cucTeMa MpecMblKatoWmXca», «HepBHasa cuctemMa NTuL», «HepBHas cucTemMa MJIEKOMUTAOLLMX,
«HepBHas cuctema Yenoseka», «Pednekc».

Ob6opynoBaHve: CBETOBOW MUKPOCKOM, MUKponpenapartbl OAHOKIETOUHbIX OPraHu3MOoB, MUKPOMpenapatbl TKaHel, pakoBUHbI MOJIIFOCKOB,
KOMMEKLMM HACEKOMbIX, UFNOKOXMX, YKUBbIE 3K3EMMNAPbI KOMHATHLIX PacTeHWuid, repbapuy pacTeHUA pasHbIX OTAEN0B, BNaXHble Mpenaparbl
YXVBOTHbIX, CKEMIETbI MO3BOHOYHbBIX, KOIMEKLMN BECO3BOHOUHBIX XXUBOTHBIX, CKE/ET Ye/ioBeKa, 060pyA0BaHNe 415 [EMOHCTPaLMU NMOYBEHHOIO U
BO3AYLUHOIO MUTAHWSA PacTeHWI, pacLLenieHna Kpaxmana v 6enkoB nof AencTBMEM (hepMeHTOB, 060py0BaHNe Ans AeMOHCTPALMM OMnbITOB MO
N3MEPEHWNIO XN3HEHHON EMKOCTU NErKMNX, MeXaHU3Ma AbIXaTe/lbHbIX ABUXEHWUIA, MOLE/IN TO/TIOBHOTO MO3ra Pas/InyHbIX XXUBOTHBIX.

JlaGopaTopuasi padora «/13y4yeHne TKaHeNn pacTeHNN».

JlaGoparopuas pa6ora «/13y4eHne TKaHel XXMBOTHbIX».

JlabopaTopHas padora «/13y4yeHne opraHoB LIBETKOBOI0 PacTeHUs».

Tema 10. PazmHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

®opmbl pasMHOXeHUsi opraHu3moB: 6ecrionoe (BK/KOYas BeretaTMBHOE) M MosoBOe. Buabl 6ecnonoro pasmMHOXeHMs: NOYKOBaHWe,
criopynaums, parmeHTaums, KNOHMPOBaHMe.

MonoBoe pasMHOXeHWe. [onoBble KNETKW, Wan rameTbl. Meio3. Ctaguu meiosa. oBefeHMe XpoMOCOM B Meio3e. KpocCUHrosep.
Brvonornyecknii CMbICN Meio3a 1 NonoBoro npouecca. Meios 1 ero MecTo B XXM3HEHHOM LMK/IE OpraH1M3MOB.

Mpea3apofpllieBoe pasBuUTUe. FameToreHes y XXMBOTHbIX. [onoBble Xenesbl. Obpa3oBaHue Y pa3BUTUE NOMOBbIX KIETOK. CrepMaToreHes u
ooreHes. CTpOeHwue MosioBbIX KETOK.

OnnogoTBOPEHNE N 3MOPUOHA/IBHOE Pa3BUTHE XXMBOTHbLIX. CNOCo6bl OMNIOA0TBOPEHUSA: HAPY)XXHOe, BHYTPeHHee. [apTeHoreHes.

VHanBuayanbHoe pa3BuTue OpraHu3MoB (OHTOreHes). AMOPMONOTUA — HayKa O pPasBUTUWN OPraHU3MOB. Mopgozenes — 0OHa u3 21asHbIX
npobem ambpuonozuu. Konyenyus mopghoeenos u mooenu mopghoeenesza. CTafum aMoproreHesa Xm1BOTHbIX (Ha NpuMepe narywku). pobneHue.



Tunbl  Apo6neHuns. Jemepmunuposannoe u HedepmuHuposanmoe oOpobnenue. bnacmyna, munvt  6nacmyn. OCOB6EHHOCTM ApPO6IEHMS
MNeKONUTaloLWMX. 3apojblLleBble UCTKM (racTpynaums). 3akiaika opraHoB U TKaHel M3 3apojbllleBblX IMCTKOB. B3anMHoe BAWsHWe YvacTei
pasBMBaloLLeroca 3apofbiia (3MOpuoHanbHas WHAYKUWA). 3aknafka njaHa CTPOEHUA XKMBOTHOTO KaK pesynbTar  MepapXuMyeckmnx
B3aVIMOAENCTBUIA reHOB. BnsHWe Ha aM6PUOHaIbHOE Pa3BUTUE PasIMYHbLIX PAKTOPOB OKPYXKatoLLeli cpespl.

PoCcT ¥ pa3BUTUE >KUBOTHbIX. [lOCTIMOPMOHaNbHLIA nepuod. [psmMoe W Henpsmoe pasBuTue. PasBuTMe C  MeTamopgo3oMm Yy
6eCnO3BOHOYHbIX M MO3BOHOYHbLIX XWMBOTHbLIX. BrMonornyeckoe 3HayeHve MPSAMOro U HENPAMOro Pas3BUTUA, UX PacnpoCTPaHeHMe B MpUPoSe.
Tunbl pocTa XMBOTHbIX. PaKTOPbI PErynaLUnM PoCTa XUBOTHLIX U Yenoseka. CTagny NOCTIMOPMOHAIbHOTO Pa3BUTUA Y XXMBOTHBLIX U YeNOBeKa.
Mepvoapbl OHTOreHesa yenoseka. CTapeHve ¥ CMepTb Kak G1U0N0rMyeckme npoLLeccsbl.

Pa3sMHOXeHVEe 1 pa3BUTMe pacTeHuii. MameTopuT 1 cnopouT. Melio3 B XXM3HEHHOM LWKe pacTeHWid. O6pa3oBaHue cnop B npoLecce
meiio3a. FameToreHes y pacTeHuin. OnNnoLOTBOPEHME U Pa3BUTUE PacTUTE/IbHBIX OpraHM3MOoB. [BOMHOE OMNIoA0TBOPEHME Y LIBETKOBbLIX PacTeHW.
O6pa3zoBaHue 1 pa3BUTHE CEMEHM.

MexaHu3Mbl perynsuum OHToreHesa y pacTeHuU 1 XXMBOTHbIX.

JdeMoHcTpamun

MopTtpeTol: C. I'. HaBawuH, X. LLInemaH.

Tabnumupl 1 cxeMbl: «BeretatMBHOE pa3sMHOXEHMNE», «TUMbl 6ECMONOr0 Pa3MHOXEHUA», «Pa3MHOXeHWE X1aMUL0MOHaAbI», «PasMHOXeHVe
3BI/IEHbI», «Pa3MHOXeHME Tnapbi», «Melno3», «XpoMOCOMbI», «I"ameToreHes», «CTpoeHUe ANLEKIETKN U criepMaTo3onga», «OCHOBHble CTafum
OHTOreHesa», «[lpsMOe W Henpsamoe pasBuTUe», «Pa3BUTUE MaNCKOro Xyka», «Pa3BuUTWe capaHun», «Pa3BuUTUe NArywku», «[BOiHOe
OMN/I0L0TBOPEHNE Y LBETKOBbIX pacTeHWNA», «CTPOEHWE CeMAH OLHOAO/bHLIX U ABYAO/bHLIX PacTeHU», «XKM3HEHHbIN LMK MOPCKOW KanycTbl»,
«KM3HEHHBIN LMK MXa», «XKU3HEHHbIA LKA NanopoTHUKay», «XKM3HEHHbIN LMK COCHbI».

O6opyaoBaHve: CBETOBOW MUKPOCKOM, MUKporpenapaTbl AALEKNETOK 1 CriepmMaTo30140B, MoAeb «LIMK pasBuTUA NATYLLKN».

JlaGopaTopnas padora «/13yyeHne CTPOEHMSA NONOBbIX KNETOK Ha FOTOBLIX MUKPOMNpenapaTax».

IMpakTuyeckasi padora «BblsiBNEHNE NPU3HAKOB CXOACTBA 3aPOAbILLEN MO3BOHOUHbIX XXUBOTHBIX».

JlaGoparopuas pa6ora «CTPOEHNE OPraHOB Pa3MHOXEHWS BbICLLUMX PaCTEHNA.

Tema 11. I'eneTnka — HayKa 0 HACJIEACTBCHHOCTH U UIBMCHYUBOCTH OPraHu3dMoB

cTopus cTaHOBNEHMS U Pa3BUTUS TEHETUKM Kak Hayku. Pa6oTbl . MeHgens, I'. ge ®pusa, T. MopraHa. Po/b 0TeYeCTBEHHbIX YUEHbIX B
pasBUTMK reHeTnkn. PaboTbl H. K. Konbuosa, H. V. Basnnosa, A. H. benosepckoro, I'. [. KaprieyeHko, FO. A. ®dunmnyeHko, H. B. Tumodeesa-
PecoBckoro.

OCHOBHbIe FeHETUYECKME NMOHATUSA U CUMBO/IbI. TOMONIOrMYHbIE XPOMOCOMbI, anfiefibHble reHbl, abTEPHATUBHbIE NPU3HAKN, AOMUHAHTHbIN
N PELeCCUBHbIA NPWU3HaK, romMO3uroTa, reTepo3uroTa, YWUCTasd fIMHWUA, TUopuabl, reHoTUN, (eHOTUM. OCHOBHble METOAbl TEHETUKM:
rMopNA0NOrMYECKUiA, UMTONOMMYECKUIA, MONEKYNSIPHO-TEHETUYECKIIA.



JdemoHcTpauuu

MopTpetbl: I'. MeHgens, I'. ge ®pus, T. MopraH, H. K. Konbuos, H. V. Basunos, A. H. benosepckuin, I'. O. KapneuyeHko, HO. A.
®dunmnyeHko, H. B. TumoteeB-PecoBCKuiA.

Tabnmupl 1 cxembl: «kMeToAbl TeHETUKN», «CXeMbl CKPELLYBaHUA.

JladopaTopuasn padora «[Jpo30¢nna kak 06bEKT reHeTUUYECKNX NCCNeA0BaHMNIA».

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

MoHornbpuaHoe ckpewimaHve. [lepBblil 3akoH MeHgens — 3akoH efuMHoo6pasusi rMbpuaoB MNepBOro MokosneHus. [pasmno
AOMVHUPOBaHWS. BTOpoil 3akoH MeHaens — 3akOH pacliensieHusi npusHakoB. LIMTONOrMYeckme OCHOBbI MOHOMMOPUAHOIO CKpPELLMBaHMS.
['MnoTe3a YNCTOThLI Framer.

AHanusunpytoLee ckpewmaaHme. NpoMeXyTo4YHbIN XapakTep Hac/nefoBaHus. PaclienieHme NpyM3HakoB Npy HEMOHOM OMUHMPOBAaHUN.

OnrnbpuaHoe ckpewmBaHue. TpeTuid 3akoH MeHAens — 3akOH He3aBMCMMOrO HacnefoBaHWA MPU3HAKOB. LIMTONOrMYeckne OCHOBBI
OUTNOPUAHOIO CKPELLMBaHNS.

CuenneHHoe HacnefoBaHve npu3HakoB. PaboTbl T. MopraHa. CuenieHHoe HacnejoBaHWe reHOB, HapyLUEHWe CLEMIeHNs MeXay reHamu.
XpPOMOCOMHasA TeopUa HacneLCTBEHHOCTMU.

eHeTVKa nonfa. XpOMOCOMHbIA MeXaH13M OonpefeneHns nona. AyToCcOMbl M MOOBble XPOMOCOMbI. TOMOrameTHbI U reTeporamMmeTHbIiA
non. NeHeTnyecKasa CTPYKTYypa NosoBbIX XpOMOCOM. HacneaosaHve NPU3HaKoB, CLEMIEHHBIX C MOMOM.

eHOTMN Kak LenocTHad cuctema. MneoTponmna — MHOXECTBEHHOe [eiiCTBMe reHa. MHOXECTBEHHbIN annenvsmM. B3aumopencreve
HeasineNbHbIX reHoB. KoMMnneMeHTapHOCTb. Inuctas. [Nonumepus.

"eHETUYECKNIA KOHTPO/b Pa3BUTUS PacTEHWUI, XXMBOTHbIX U YE/IOBEKA, a TaKXKe (PU3NONOMMYECKNX NPOLLECCOB, NOBEAEHNSA N KOTHUTUBHBIX
(DYHKUWMIA. T[eHeTUYeckne MexaHuW3Mbl CUMOMOreHesa, MexXaHW3Mbl B3aMMOAENCTBUA «XO03AMH — MNapasuT» M «XO03UH — MUKPOOMOM».
"eHeTUYeCKMe acneKTbl KOHTPONA U U3MEHEHMWS HAC/eAICTBEHHOW MH(OPMaL MK B NOKOMIEHWSAX KNETOK U OpPraHn3moB.

JdemMoHcTpanuu

MopTtpeTbl: ['. MeHAaens, T. MopraH.

Tabnuubl U cxembl: «IepBblil 1 BTOPOI 3aKOHbI MeHaens», «TpeTuil 3aKoH MeHfens», «AHann3unpytoLlee cKpeLmBaHue», «HenonHoe
[IOMVHMPOBaHMe», «CuenieHHOe HacnefoBaHKe NPU3HAKOB Y AP030gnsbl», «"eHeTUKa nona», «KapnoTtun venosekay, «Kapnotmn gpo3otunsbl»,
«Kaprotun ntuubl», «MHOXeCTBEHHbIN anfienin3m», «B3aumoaencTeme reHoB».

O6opypoBaHve: Mofenb ANs AeMOHCTpauun 3aKOHOB eiMHO00pasns rmépuaoB rMepBoro NMOKOMEHMS U pacLLenieHns NpU3HaKoB, MOAE/b
AN OeMOHCTpauM/ 3aKoHa He3aBUCUMMOrO Hac/iefoBaHUS MPU3HaKOB, MOZENb ANA AEMOHCTpauun CUEMNIeHHOro HacnefoBaHuA NPU3HAKOB,
CBETOBOW MUKPOCKOM, MUKponpenapart: «Jpo3otuna.

IMpakTuueckasi padora «/13yyeHne pe3ynbTaToB MOHOIMMOPUAHOIO CKPELLMBAHNSA Y APO30QUbI».



IMpakTuueckasi padora «/13yyeHne pe3ynbTaToB AUTMOPUAHOTO CKPELLMBAHNSA Y APO30(UIbI».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3avmogeiicTBue reHotuna u cpegbl nNpu HopMmMpoBaHUM (heHOoTMNA. VI3MEHUMBOCTL MPU3HaKOB. KayeCTBEHHbIE U KONYECTBEHHbIE
Npu3Haku. Buabl N3MeHUYMBOCTU: HEHACNEACTBEHHAS U HACNeACTBEHHaS.

MoanhuKaLMoHHas M3MeHYMBOCTb. Posib cpedbl B (DOPMMPOBaHUM MOAUMPUKALMOHHON WM3MEHUMBOCTU. Hopma peakuuy Mpu3Haka.
BapvaunoHHbIin pag v BapraumoHHas Kpuneast (B. MoraHHceH). CBolicTBa MOAUMDMKALMOHHOW N3MEHUMBOCTH.

eHOTMNNYeCKas M3MeHUMBOCTb. CBOWMCTBA FEHOTUMUYECKON WM3MEHYMBOCTW. BuAabl reHOTUNMYECKOW W3MEHUMBOCTU: KOMOWHATUBHAS,
MyTaLNOoHHas.

Komb6rHaTMBHast M3MeHUYMBOCTb. Melio3 M MOMOBOM MpoOLecC — OCHOBAa KOMOWHATMBHOM W3MEHYMBOCTW. PO/b  KOMOGWMHATUBHOM
M3MEHUYMBOCTU B CO3aHNMN TEHETUYECKOr0 pa3Ho0bpasunsa B npejenax o4HOro B1aa.

MyTaunoHHast M3MEHUYMBOCTb. Brabl MyTaumii: reHHble, XPOMOCOMHbIE, FreHOMHble. CNOHTaHHble U UHAYLMPOBaHHble MyTauuun. AaepHble
M uuTonnasMaTuyeckme mytaumn. ComaTMyeckme U Monosble MyTaumun. MpUUMHBI BO3HWKHOBEHWUA MyTauumid. MyTareHbl U WX BIUSHWE Ha
OpraHn3mMbl. 3aKOHOMEPHOCTW MYTAUMOHHOIO npouecca. 3aKOH rOMOJSIOTUYECKUX PALOB B Hac/MeACTBeHHOW u3MeHumBocTu (H.A. Baswunos).
BHesfepHas N3MeHYMBOCTb N HAC/IEACTBEHHOCTb.

Onueenemurxa u INUSCEHOMUKA, pPOJlb InuceHemu4eCcKux d)akmopoe 6 HACAE006AHUU U UBMEHUYUBOCU qbeHomunuquKux NpU3HAaKoe y
OpPSaAHUIMOS.

JdeMoHcTpamun

MopTpetol: . e ®pus, B. NoraHHceH, H. . BaBunos.

Tabnmubl M cxembl: «Buabl WM3MEHUMBOCTU», «MOANGUKALMOHHASA W3MEHUMBOCTb», «KOMOWHATMBHAS WM3MEHYMBOCTb», «Melio3»,
«OnnofoTBopeHune», «I"eHeTnYecKne 3a60/1eBaHNA YeloBeKa», «Buabl MyTauuii».

Ob6opyaoBaHve: XuBble 1N repbapHble 3K3eMNaspbl KOMHATHBIX PacTeHWU, PUCYHKWU ((hoTorpagmm) >XKMBOTHLIX C PasINYHbIMK BUAAMU
N3MEHUMBOCTH.

JlaGoparopuas pa6ora «l/ccnefoBaHMe 3aKOHOMEPHOCTEN MOAU(UKALMOHHON M3MEHYMBOCTW. MOCTPOEHME BapuauUMOHHOIO psaa W
BapUaLMOHHON KPUBOIi».

IMpakTuueckasi padora «MyTauum y Apo30(ubl (Ha roTOBbIX MUKpPOMpenapaTax)».

Tema 14. I'eHeTnKa YesiOBeKa

Kapvotun uenoBeka. MexayHapoAHas nporpaMMa WCCNefoBaHUA TeHoma uYenoBeka. MeTogbl WM3YYeHUs TeHeTUKM YesioBeka:
reHeanorMyecknii,  G6NM3HELOBbIA,  LUMUTOFEHETUYECKUIA,  MOMNYNASLUMOHHO-CTATUCTUYECKMIA,  MONEKYNAPHO-reHeTuYecknii.  CoBpemMeHHoe
onpegeneHne reHoTMnNa: MOSHOrEHOMHOE CeKBEHMPOBaHMe, TeHOTUMMNMPOBaHWE, B TOM 4ucine ¢ nomoulbio [MLP-aHanm3a. HacneacTBeHHble
3aboneBaHNsA YenoBeka. [eHHble UM XPOMOCOMHble 60/1e3HM 4YenoBeka. BOMe3HWM C HacneACTBEHHOW MNpPepacroioKeHHOCTbHO. 3HauveHue



MEeAVLUMHCKON reHeTUKU B NPefOTBPALEeHUN W IEYEHUN FeHeTUYeCcKMX 3abo/ieBaHMn yenoBeka. MefnKO-reHeTUYeCKoe KOHCYNbTUPOBaHNE.
CTBO/IOBbIE KNETKU. MOHATUE «T€HETUYECKOro rpysa». OTUYECKME acneKTbl UCCMefoBaHWU B 06/1aCTU pefakTUPOBaHWUS reHoma M CTBOJIOBbIX
KNETOK.

"eHeTMYeCcKMe (haKTopbl MOBbILUEHHON YYBCTBUTE/IbHOCTU YeoBEKA K (IM3NYECKOMY Y XUMUYECKOMY 3arpsisHEHWNIO OKPY)KatoLLein cpedbl.
"eHeTUYecKas NpeLpacrosioKeHHOCTb Ye/I0BEKa K MaTo/ornsM.

JdeMoHcTpanuu

Tabnmupl 1 cxembl: «KapnoTtun Yyenoseka», «MeTofbl 3yHeHUs TeHETUKIN YenoBekay, «I"eHeTuveckune 3a601eBaHNs YeoBeKa.

IpakTuyeckas padora «COCTaB/eHME N aHANN3 POLOC/IOBHO».

Tema 15. Cesiekuusi OpranHu3MoB

JomecTukauma wn cenekuus. 3apoXKaeHWe cenekuunm un JomecTukauumu. YdeHme H. . BasunoBa 0 LlgHTpax MPOUCXOXAeHUA ©
MHOroobpasus KynbTYpHbIX pacTeHWid. Ponb cenekuuy B CO34aHWM COPTOB PacTeHWn U NOpof XMBOTHbIX. CopT, nopofa, LwTamm. 3akoH
rOMO/IOrMYecKMX PAL0B B HaCleACTBEHHOW n3meHUBocTU H. V. BaBnnoBsa, ero 3HayeHue 4/isi CenekuMoHHON paboTbl.

MeToabl cenekLyMoHHOM paboThbl. ICKYCCTBEHHbIM 0TOOP: MacCOoBbIN 1 MHAMBUAYA/IbHBIA. STanbl KOMOMHALMOHHON cenekuun. cnbitaHne
npoussogmTenein no NoTomcTsy. OTO6OP MO reHOTMMNY C MOMOLLBI0 OLEHKN (heHOTMMa NOTOMCTBa M OTOOP MO FeHOTUMNY C MOMOLLBIO aHan3a
OHK.

MICKYCCTBEHHbIN MyTareHe3 Kak METO[ Ce/leKLMOHHON paboTbl. PagMaunoHHbIA 1 XUMUYECKUIA MyTareHe3 Kak WUCTOYHWK MyTauuin y
KYy/NIbTYPHbIX (DOPM OpraHu3moB. VIcnosnb3oBaHWe reHOMHOrO pefakTupoBaHUsA M METOAOB PeKOMOUHaHTHbIX AHK 414 nonyyeHus UCXOAHOro
martepuana /i Cenekumn.

MonyyeHve nonunnouaos. BHyTpuBMaoBas rubpuamsaums. BAM3KOPOLCTBEHHOE CKpelyyBaHue, WM WHOPUAWMHT. HepoacTeeHHoe
CKpeLLvBaHve, Unn ayTopuaunHr. Feteposnc 1 ero NpuYmnHBbL. Vicnonb3oBaHue reteposuca B cenekummn. OTaanéHHas rubpugmsauns. MNMpeogoneHune
6ecnnogns MexxBuLoBbIX rMopnaoB. JOCTVKEHUS CENEKL N PaCTEHWIN U XXMBOTHbIX. «3enénas pesomoyusy.

CoxpaHeH1e 1 U3y4YeHre TeHETUYECKNX PeCYpPCOB KY/bTYPHbIX PACTEHWUA N UX AMKUX POAUYE 4N CO3LaHWSA HOBbIX COPTOB M MMOpMA0B
CENbCKOXO3ANCTBEHHBIX KYNbTYP. M3yuenue, coxpanenue u YnpasieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMIHBIX 6 YEAX YIAYHUEHUA CYyuecmeyrouux u CO30aHUSL HOBBIX l’lOpO(), JAUHUL U Kpoccoe, 6 mom 4Hucie ¢ npumeHeHuem CcOoepemeHHblx
Memo008 HAYUHbIX UCCTIe008AHULL, NePedo8blX Udell U NePCNeKMUBHBIX MEXHON02UI.

JdemMoHcTpanuu

MopTtpeTbl: H. V. Basunos, V. B. MuuypuH, . [I. KapneyeHko, I1. . JlykbaHeHKo, b. J1. Actaypos, H. bopnoyr, [I. K. benses.

Tabnuubl ¥ cxeMmbl: «LIeHTPbl MPOUCXOXKAEHUS W MHOroobpasvsi KysbTYpHbIX pPacTeHWi», «3aKOH TFOMOMIOTMYECKUX PALOB B
HacnefCTBEHHOW N3MEHUMBOCTU», «MeToAbl cenekummn», «OTaanéHHaa ruépuamsaunsa», «MytareHes».

JlaGoparopuas padora «/13ydeHne COPTOB Ky/IbTYPHbIX PACTEHWIA 1 NOPOL AOMALUHUX XUBOTHbIX.



JlaGoparopuas pa6ora «/13yyeHne METOA0B CENEKLMN PAaCTEHN.

IMpakTuueckasi padora «[1pUBMBKa PACTEHN».

Akckypeusi «OCHOBHblE METOAbl U LAOCTUXKEHUS CeNeKLMN PacTEHUI U XXMBOTHBIX (Ha CENEKLUMOHHYIO CTaHLUMIO, MIEMEHHYHO (epmy,
copToucnbITaTeNbHbIM Y4aCTOK, B TEM/IMYHOE X039MCTBO, B 1ab0PaTOpUIO arpOyHUBEPCUTETA UIN HAYYHOTO LiEHTpa)».

Tema 16. BUOTEeXHOI0TUAL M CHHTETHYECKASI OMOJIOTUA

OO6beKTbI, UCMOMb3yeMble B OMOTEXHONOMMMW, — KIETOUHbIE U TKaHeBble Ky/bTYpbl, MUKPOOPraH13Mbl, X XapakTepucTuka. TpaguLMoHHas
buoTexHonorus:  xseborneyveHue, MOMy4vYeHUe  KWUCMIOMOMOYHLIX  MPOAYKTOB, BUHOZenve. MWKPOOMONOrMYecknin  cuHTe3.  OObBEeKTbI
MMKPOBMONOrMYeCKNX TEXHONOMNIA. MPOon3BOACTBO 6e/lKa, aMUHOKMC/IOT Y BUTAMUHOB.

Co3faHune TeEXHOMOMMIn U MHCTPYMEHTOB LiesieHanpaBieHHOr0 U3MEHEHUS U KOHCTPYMPOBaHUA FTEHOMOB C Lie/Ibo MOJTyYeHNs OpraHU3MOoB 1
MX KOMMOHEHTOB, COAEPXKallMX He BCTPeYaroLLmMecs B Npupoae BUOCUHTETUYECKME NYTU.

KnetouHasa uHXeHepus. MeToabl KynbTypbl KIE€TOK W TKaHel pacTeHuid W >MBOTHbIX. KprnobaHku. ComaTuuyeckas rmbpuamsaums u
coMaTuyeckuin ambpuoreHes. Lcnosb3oBaHWe ranjongoB B CeNekunu pacTeHui. Ilonyuenue moHOKIOHANbHBIX anmumel. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHAIbHBIX anmumen 6 meouyune. VICKYCCTBEHHOE OM/040TBOPEHNE. PEKOHCTPYKLMA SNLEKIETOK U KIOHMPOBaHWe
XWBOTHbIX. MeToA TpaHCNMaHTaUun Saep KNeToK. Texwonocuu 0300poseieHus, KYIbMUGUPOBAHUs U MUKPOKIOHANbHO20 PAZMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XPOMOCOMHas 1 reHHas UHXeHepus. VICKYCCTBEHHbIN CUHTE3 reHa U KOHCTpympoBaHue peKoMbuHaHTHbIX OHK. Coszoanue mpanceennuix
opeanuzmos. LOCTVXKEHNS Y NepCreKTUBbl XPOMOCOMHOW 1 TEHHOW UHXXEHEPUU. DKOOTNYECKME N 3TUYECKME MPO6IEMbI FTEHHON UHXEHEPUN.

MeaunumHckme 6uoTtexHonorun. MoctreHoMHas uudgposas MeauumHa. MUP-gmnarHocTrka. MeTabonOMHbIN aHann3, reHOLEHTPUYECKMin
aHanM3 npoTeoma YenoBeKa AN OLEHKW COCTOAHWUA ero 340poBbs. Mcnonb3oBaHMe CTBOMOBLIX KETOK. TapreTHaa Tepanua paka. 3D-
OMOUHXeHepus 4Ns pa3paboTKN PyHAAMEHTa/IbHbIX OCHOB MEAWULMHCKUX TEXHOMOMIA, CO3LaHNs KOMMEKCHbIX TKaHe coYeTaHeM TeXHOOr A
TPEXMEPHOro GUONPUHTUHIA N CKagoNaNHTa 415 peLLeHns 3a4a4 NepcoHaIN3NPOBaHHON MeAULMHBI.

Co3paHne BEKTOPHBIX BaKLUH C Lie/Ibl0 06ecrneyeHnss KOMOMHMPOBaHHOM 3alumTbl OT B036yauTenein OPBW, ycTaHOB/IEHNE MONEKYNAPHBIX
MexaH13MOB (hyHKLMOHMpoBaHNUA PHK-cofepxallyx BUPYCOB, Bbi3bIBAOLLMX 0CO60 OnacHble 3a00/1eBaHNA Ye/IOBEKA U XKMBOTHbIX.

JdemMoHcTpanuu

Tabnmubl 1M cxembl: «/cnonb3oBaHWe MUKPOOPraHW3MOB B MNPOMBILLIEHHOM MPOU3BOACTBE», «KeTouHas WHXeHepus», «[eHHas
NHXeHepusa».

JlaGopaTopHnas padora «/13yyeHne 00LEKTOB OBUOTEXHONOTUN».

IIpakTnueckas padora «l1on1y4yeHNE MONOYHOKUCTILIX MPOAYKTOB».

Drckypeust «<BUOTEXHONOINA — BaXKHelLWas Npov3BOAMTENbHAsA CUla COBPEMEHHOCTI (Ha GMOTEXHONOrMYECKOe NPOU3BOACTBO)».



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®roC COO ycraHaBnMBaeT TpeboBaHMS K pe3ynbTaTaM OCBOEHMS OO6yvatomMMuca nporpaMm cpefHero obuiero o6pasoBaHus:
JMYHOCTHbIE, MeTanpeaMeTHbIE N MPeLMeTHbIE.

B CTpyKType /MYHOCTHBLIX pPe3ynbTaTOB OCBOEHWS NporpamMmmbl MO OMOMOTUKN BbI4ENEHbI CNeAytolimMe COCTaB/AoLWME: OCO3HaHUe
06yYatoLLMUCH POCCUINCKON rpaXK4aHCKOM MAEHTUYHOCTU — FOTOBHOCTM K CaMOpa3BUTUIO, CAMOCTOSATENIbHOCTY U CaMOOMNPeAEeNeHNto, natuuue
momusayuu K 0OYYEHUIO BUONOTUN, yernenanpasiennoe pazsumue BHYTPEHHUX YOEXAEHWI JIMYHOCTM HA OCHOBE K/IHOYEBbIX LIEHHOCTEN U
MCTOPUYECKUX TPaauLMin pasBUTUA BUONOrMYECKOTr0 3HAHWUA, comosHocmb u chocobnocms 00YYaOWMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTN  LLEHHOCTHO-CMbIC/IOBLIMM ~ YCTAHOBKaMu, MPUCYLLMMU  CUCTEME OGMOMIOTUYECKOrO 00pa30BaHUs, Haiuuue npasoco3HAHUs.
3KONOTrMYeCKOW KYNbTYpbl, cnocobrocmu cmasums LN U CTPOUTb XXMU3HEHHbIE MaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA NPOrpaMmbl Mo 6MOMOrMK LOCTUralOTCS B €AMHCTBE YY4eOHOM M BOCMMTATE/IbHON [eATe/IbHOCTU B
COOTBETCTBUWN C TPALULMOHHBLIMU POCCUACKUMW COLMOKYNbTYPHBIMI, UCTOPUYECKUMM N AYXOBHO-HPABCTBEHHbLIMM LIEHHOCTAMM, MPUHATLIMA B
obLLecTBe npasunaMyM M HOpPMaMuK MOBeAEHUS W CMoCOOCTBYHOT MpoueccaM CaMOMO3HaHUS, CaMOBOCMUTaHWUA M CaMopasBUTUA, PasBUTUSA
BHYTPEHHEN MO3ULMN NIMYHOCTK, NATPUOTU3MA U YBKEHWUSA K 3aKOHY U MPaBOMOPAAKY, YenoBeKy Tpyaa W CcTapluemy MOKOSIEHWIO, B3aMMHOIO
YBaXKeHUs, 6EPEXHOro OTHOLLEHNSA K KYNbTYPHOMY Hac/leavto U TpaguLmam MHOTOHaLMOHa/IbHOrO Hapoga Poceuiickoi ®Pefepauuu, npyupose v
OKpYy>XKatoLLel cpefe.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMSI y4ebHOro npeameta «bumonorus» AOMKHbI OTpaXKaTb FOTOBHOCTb M CMOCOBHOCTb 06YyuvatoLmXcs
PYKOBOACTBOBATLCA C(OPMUPOBAHHON BHYTPEHHEA MO3ULMEA NMYHOCTM, CUCTEMOM LEHHOCTHbIX OpPWEHTaLMiA, NO3UTUBHBLIX BHYTPEHHUX
ybeXxxaeHunin, COOTBETCTBYHOLUMX TPALULMOHHBIM LIEHHOCTSM POCCUMIMCKOro 06LLEeCTBa, PacLUMPEHME XM3HEHHOIO OMbITa U OMbITa AeATeNbHOCTU B
npouecce peannsalmm OCHOBHbIX HanpaseHUi i BOCNUTATENIbHON AeATeNbHOCTU, B TOM YMC/IE B YaCTu:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

ChOPMMPOBAHHOCTb FPaXKAaHCKOM NO3MLMM 06YYatOLLIEr0CA Kak akTUBHOMO M OTBETCTBEHHOI O Y/ieHa POCCUMIACKOr0 06LLECTBa;

0CO3HaHWe CBOMX KOHCTUTYLMOHHBIX NpaB 1 0653aHHOCTEN, YBaXKEHWE 3aKOHA Y NPaBOMOPALKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOMW AeATEeNIbHOCTU NpU CO34aHUM Y4YeOHbIX MPOEKTOB, PeLleHnn y4ebHbIX W Mo3HaBaTe/IbHbIX 3a4ay,
BbINO/IHEHWM G1OIOTMYECKMX IKCMEPUMEHTOB;

CMOCOBHOCTL OMNpeaeNnsTb COGCTBEHHYHO MO3ULIMIO MO OTHOLLEHUIO K IBNEHNSM COBPEMEHHOM XXN3HWN N 0O BSACHATD €€;



YMEHME YuMTbiBaTb B CBOMX [AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOIO B3aMMOLENCTBUA /NIOAEA C pasHbIMU  YOeXAeHUsAMMU,
KyNbTYPHbIMW LLEHHOCTAMM 1 COLMaNbHbLIM MONOXEHNEM;

FOTOBHOCTb K COTPYAHWMYECTBY B MPOLECCE COBMECTHOrO BbIMOMHEHMS Y4YeOHbIX, MO3HABaTeNbHbIX W WCCNEeA0BaTENIbCKUX 3aday,
YBOXUTENbHOMO OTHOLUEHWS K MHEHUIO OMMOHEHTOB MPW 06CYXXAEHUM CMIOPHBIX BOMPOCOB 6MON0rMYECKOro CoAepXKaHus;

FOTOBHOCTb K FYMaHWTapHON 1 BOMIOHTEPCKON LeATeNlbHOCTH;

2) MNAaTPUHOTUYIECCKOI'O BOCIIMTAHUSA

C(hOPMMPOBAHHOCTb POCCUIACKONM TPaXKAaHCKOM WAEHTUYHOCTW, NATPMOTU3MA, YBaXKEHUSI K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTY
nepes POAMHOR, ropfocTy 3a CBOI Kpaid, CBOKO POAMHY, CBOI A3bIK U KyNbTYpPY, NPOLUIOE U HACTOsILLLEe MHOrOHALMOHaIbHOIO Hapoga Poccuu;

LLEHHOCTHOEe OTHOLUEHWE K MPUPOLHOMY HacfMefvio U MaMATHUKaM NPUPOAbI, AOCTMXKEHWAM Poccum B Hayke, UCKYCCTBE, CMOpTE,
TEXHOMOIWSX, TPYAE;

CMOCOGHOCTb OLIEHMBATb BK/Ia[ POCCUIACKMX YUYEHbIX B CTAHOB/MEHWE W Pa3BUTME GMOMNOTUN, MOHUMAHWS 3HAYEHNS BMONOMMM B NO3HAHUN
3aKOHOB MPUPOAbI, B XXM3HW Ye/l0BEKA 1 COBPEMEHHOMO 06OLLECTBa;

naeliHas yoeXXaeHHOCTb, FOTOBHOCTb K CMYXKEHWMIO 1 3awmTe OTeyecTBa, OTBETCTBEHHOCTb 3a ero cyaboy;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA:

0CO3HaHWMe AyXOBHbIX LIEHHOCTEN POCCUIACKOTO HapoAg;

CthOpMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHMSA, 3TUUYECKOr0 NOBeAEHNS;

CMOCOBGHOCTL OLIEHMBATb CUTYaLMIO U MPUHUMATb OCO3HaHHbIE PeLLEeHWs, OPUEHTUPYSCH Ha MOPaSibHO-HPaBCTBEHHbIE HOPMbI W LIEHHOCTY;

0CO3HaHMWe /INYHOr0 BKNaja B MOCTPOEHME YCTONYMBOrO OyaAyLLEro;

OTBETCTBEHHOE OTHOLLEHME K CBOWM POAWTENSM, CO3[4aHMIO CEMbM HAa OCHOBE OCO3HAHHOIO MPUHSATUSA LIEHHOCTE CEMEHOMN XXN3HM B
COOTBETCTBUU C TPAAMLMSMI HapodoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

3CTETMYECKOe OTHOLUEHME K MUPY, BK/IKOYas 3CTETUMKY ObiTa, Hay4yHOro WM TEXHWYECKOro TBOPYECTBA, CMOPTa, TPYAa, OOLLECTBEHHbIX
OTHOLLEHWIA;

MOHVMMaHNe 3MOLMOHAILHOT0 BO3AECTBIS XKUBOW NPUPOAbI 1 €€ LEHHOCTY;

FOTOBHOCTb K CaMOBbIPaXXEHWIO B pa3HbIX BUAAX UCKYCCTBA, CTPEM/IEHNE NPOSBASATL Ka4YecTBa TBOPYECKONM TMYHOCTH;

S) puznyeckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0JIATONMOTYYHs:

MOHVMMaHNEe 1 peann3aums 340POBOro 1 6e3onacHOro 06pasa >XM3HK (340POBOE NUTaHWE, COGMHOAEHNE TUTMEHNYECKMX MPaBUT U HOPM,
cbanaHCMPOBaHHbIN PEXUM 3aHATUIA U OTAbIXa, PerynspHas Quanyeckas aKTUBHOCTb), OEPEXHOro, OTBETCTBEHHOrO U KOMMETEHTHOIO
OTHOLLIEHMS K COBCTBEHHOMY (h31YECKOMY 1 NCUXMYECKOMY 3[,0POBbIO;



MOHWMaHMe LEHHOCTU NPaBu WHAUBUAYaILHOTO U KONJIEKTUBHOINO 6e30MacHOro MoBeAeHWs B CUTyauusx, YrpoXKatowmx 340POBbHO U
XWN3HW NIOAEN;

0CO3HaHWe NOCNeACTBUIA N HENPUATUSA BPeAHbIX NPUBbIYEK (YNOTPebneHnst ankorons, HapKOTUKOB, KypeHus);

6) Tpy10BOr0 BOCIMTAHMSA:

FOTOBHOCTb K TPYAY, 0CO3HaHWe LieHHOCTW MacTepcTBa, TPYL006ve;

FOTOBHOCTb K aKTVBHOW [eATeNIbHOCTU TEXHONOrMYECKOW U CoLManbHON HanpasieHHOCTM, CMOCOBHOCTb MHULMMPOBATL, N1aHMPoBaTh U
CaMOCTOATE/IbHO BbINOMHATL TaKYHO AeATeNIbHOCTb;

MHTEpeC K pa3nnyHbIM ctepam NpPothecCUOHaIbHON [eATeNlbHOCT, YMEHMe COBeplUaTb OCO3HaHHbI BbIGOp Gyayller npodeccun u
pea/In30BbIBaTb COOCTBEHHbIE YKM3HEHHbIE M1aHbI;

FOTOBHOCTb U CMOCOGHOCTH K 06pa30BaHMIO 1 CaMo06pa30BaHNo Ha MPOTSXKEHNN BCEN XKN3HU;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

3KO/I0MMYeCKM Lien1ecoobpasHoe OTHOLLEHME K MPUPOAE KaK MCTOYHMKY XXM3HU Ha 3eM/ie, OCHOBE € CyLLeCTBOBaHWS;

MOBbILLEHNE YPOBHS 3KO/IOrMYECKON KyNbTYpbl: NPUOOPETEHME OMbiTa NIaHMPOBaHWS MOCTYMNKOB U OLEHKN MX BO3MOXHbIX MOCNEACTBUI
AN OKpY>KatoLLel cpefpl;

0CO3HaHuWe rnobasibHOro xapakrepa aKoM0rMyeckmx NpobaemM u nNyTein X peLleHus;

CMOCOBGHOCTL MCMOMb30BaTh NpPUOGPeTaeMble MPU U3YYeHWU OUOMOTUM 3HAHWUS U YMEHMSt MpU pelleHMn Mpobriem, CBA3aHHbLIX C
pauMoHanbHbIM MPMPOLONO/b30BaHNEM (COOMOAEHWE NPaBW NOBEAEHWS B NPUPOAE, HanpaB/IeHHbIX Ha COXpaHeHMe paBHOBECUS B 9KOCUCTEMAX,
OXpaHy BMAOB, 3KOCUCTEM, Broctepsbl);

aKTVBHOE HenpuaTue [eCTBUA, NPUHOCALMX BpPed OKPYXKAalOLEn NpPUpPOAHON cpede, YMeHMe MpOrHo3upoBaTb HebnaronpusiTHble
3KONOrMyecKme NocneacTBms NpeanpUHMMaeMbIX AeCTBUIA U NpeaoTBpaLLaTh MX;

Ha/Mume pPasBUTOr0 3KOMOMMYECKOrO MbILWIEHUS, 3KOMOTMYECKOM KY/bTypbl, OMNbiTa AeATENbHOCTUM 3KONOrMYECKON HanpaBieHHOCTH,
YMEHNSI PYKOBOACTBOBATLCA MMM B MO3HABATE/NIbHON, KOMMYHWUKATMBHON M COLMaNbHOW NpaKTUKe, FOTOBHOCTW K Y4acCTMIO B MPaKTUYECKOM
[eATeNIbHOCTI 3KONOrMYECKOW HanpaBneHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

ChOPMMPOBAHHOCTL MUPOBO33PEHMS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHKO Pa3BUTWS HayKM U OOLLECTBEHHONM NpaKTUKMK,
OCHOBAHHOrO Ha Auanore KynbTyp, CNOCOOCTBYHOLLENO OCO3HAHMIO CBOEr0 MecTa B MONMKYIbTYPHOM MUPE;

COBEPLLEHCTBOBaHME A3bIKOBOW M YMTaTeNbCKOM KyNbTYypbl KaK CPeACTBa B3aMOAEACTBUA MEXAY /THOAbMMW 1 NO3HAHWSA MUPa;

NMOHMMaHMe CrneunmruKn BMONOrMnN Kak HayKu, OCO3HaHMSi €€ pony B (POPMUPOBAHUN PaLMOHA/IbHOrO Hay4YHOrO MbILLIEHUS, CO3A4aHMK
LIeNIOCTHOrO NPeACTaBNeHNS 06 OKPYXKaKOLLEM MUPE Kak O e4MHCTBE NPUPO/Abl, YeNoBeKa U 06LLECTBa, B MO3HAHWUN NPUPOAHbIX 3aKOHOMEPHOCTEA
1 peLLeHnmn Npobem coxpaHeHMs NPUPOAHOTO PaBHOBECHS;



y6eXAEHHOCTb B 3HAYMMOCTW 6VMONOTUM ANA COBPEMEHHOW LMBUNMU3ALMN: 06eCneyeHns HOBOrO YPOBHS Pa3BUTUA MeAWLVHbI, CO3[aHue
MepCreKTUBHbLIX GUOTEXHOMOIMIA, CNOCOOHBIX pellaTb PecypcHble NMPo6ieMbl PasBUTUA Ye/IOBEYECTBA, MOWCKA NMyTeN BbiX0Aa U3 rnodasbHbIX
9KOMornyeckmx npobnem u ob6ecrneyeHWUs nepexofa K YCTOAWYMBOMY Pa3BUTUIO, PaLMOHabHOMY MCMOMb30BaHUIO MPUPOAHBLIX PecypcoB U
(hOpMMPOBAHMIO HOBbLIX CTaHLAPTOB XXU3HU;

3aMHTEPEeCcOoBaHHOCTb B NOMTYYEHUN GMONOTMYECKUX 3HAHWUI B LENSX MOBbILLIEHWA 06LLEN KynbTypbl, eCTECTBEHHO-HAYYHOW rpamMoTHOCTH,
KaK COCTaBHOW 4acTu (PYHKLMOHa/IbHON rpamMOTHOCTM 00Yy4atoLLmMXCs, (hopMUPYEMOWA NPU M3ydeHnn B1onoruu,

MOHWMaHMe CYLLLHOCTM MeTOA0B NO3HAHMUA, UCMO/b3YEMbIX B €CTECTBEHHbIX HayKax, CNOCOGHOCTY MUCMO/b30BaTh MOMyYaeMble 3HaHUA [14
aHanM3a 1 O6BACHEHWS SBMIEHWIA OKPYXXAlOLEro Mupa U NPOUCXOJALWMX B HEM WM3MeHeHWA, yMeHWe fenaTb 060CHOBaHHble 3aK/HOYeHUs Ha
OCHOBE Hay4HbIX (haKTOB U UMEIOLLUXCS JaHHbIX C LieNbio NMOoNyYeHUs LOCTOBEPHbIX BbIBOJOB;

CMOCOBGHOCTbL CaMOCTOATE/IbHO MCMNO/b30BaTh GMONOrMYECKME 3HAHWSA A5 PeLLeHMs NPO6IEM B peaslbHbIX XXU3HEHHbIX CUTYaUusX;

OCO3HaHWe LEHHOCTU Hay4yHOW [eATeNlbHOCTW, TOTOBHOCTb OCYLUECTB/ATL MNPOEKTHYHD W WUCCNeLOBaTe/IbCKYO  AeATeNbHOCTb
VHAVBWAYANbHO U B rpynne;

FOTOBHOCTb 1 CMOCOGHOCTb K HEMpepbIBHOMY 06pa30BaHnIo 1 caMo06pa3oBaHuio, K akTUBHOMY MOTYHEHUIO HOBbIX 3HaHWIA No 6uonoruu B
COOTBETCTBUW C XXMU3HEHHBIMW NOTPEBHOCTAMU.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI Y4eOHOro npeameTta «buonorms» BKIOYAKOT: 3HaUMMble AN8 HOPMUPOBaHNA MUPOBO33PEHUSA
06yyaloLLMXCA MeXAncUMnIMHapHble (MeXNpeaMeTHble) 06LeHayUYHble MOHATUSA, OTpaXarolime LEeNOCTHOCTb Hay4YHOM KapTWHbI Mupa U
CneunguKy MeToAoB MO3HaHWUA, MUCMOMb3YEMbIX B €CTECTBEHHbIX HayKaX (BELEeCTBO, 3HEPrus, sBneHMe, MpOLEecc, CUCTEMaA, HayyHbI (akT,
NPUHLMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopwusi, WUCCMefoBaHMe, HabMaeHue, M3MepeHue, 3KCNEPUMEHT W APYrue); YHMBEpCabHble
yyebHble aelicTBMs (Mo3HaBaTeNlbHble, KOMMYHUKATUBHbIE, PEryNSaTUBHBIE), 0becreynBatoLime PopMm1poBaHme PYHKLMOHaIbHON rpaMOTHOCTH 1
COLMaNIbHOM KOMMETEHLMIN 00YyYatoLLMXCS; CNOCOOHOCTb 00YYatoLLMXCA UCMOb30BaTh OCBOEHHbIE MEXAUCLMUM/IMHAPHbIE, MUPOBO33PEHYECKMEe
3HaHWA N YHMBEPCaslbHble Y4eOHble eNCTBMS B NO3HABATENbHOW 1 COLMaNbHON MPaKTUKE.

B pe3synbTate n3y4veHns 61M00OrMN Ha YPOBHE CpeaHero obulero obpasoBaHMs y obydarollerocs 6yayT cpopmMrpoBaHbl NMO3HaBaTe/bHbIE
YHUBEPCa/IbHble YYebHble AeACTBUSA, KOMMYHUKATUBHbIE YHUBEPCAbHbIE YUeOHble AeNCTBUSA, PErYNATUBHbIE YHUBEPCA/IbHbIE YYeOHble AeNCTBUS,
COBMECTHas AeATeNbHOCTb.

MeTanpeaMeTHble pe3ynbTaTbl 0CBOEHUA MPOrpaMMbl CpeHero 06Lero 06pasoBaHns 4O/MKHbI OTPaXaTb:

OBJIaZIeHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁﬂblMI/l nmo3HaBaTECJIbLHbBIMU HeﬁCTBHﬂMH:

1) 6a30BbI€e JJOrHYECKHE A CTBUS:



CamMoCTOSATENbHO YOPMY/IMPOBATb 1 aKTyanM3poBaTh NPo6eMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

MCMOMb30BaTb MPW OCBOEHWW 3HAHWIA MPUEMBI JIOTMYECKOTO MbILLEHNS (aHanM3a, CUHTE3a, CPaBHEHUS, KnacCcuimkaumm, o606LLeHns),
PacKpbIBaTb CMbIC/T GMONOrMYECKNX NOHATUIA (BbIAENATb MX XapaKTepPHbIe NPU3HAKK, YCTaHaBNMBATb CBA3N C APYTMU MOHATUSMM);

OMNpefensTb Lenn [esTeNbHOCTM, 3adaBas MapaMeTpbl WM KPUTEPUM WX  AOCTMXKEHWS, COOTHOCUTb pe3y/bTaTbl [AesSTENbHOCTU C
MOCTaBNEHHbIMMN LiENSMK;

CMOMb30BaTb BMONOTMYECKME MOHATUA 4151 0OBACHEHMSA (DaKTOB U IBNEHWIA XXBOI NPUPOAbI;

CTPOUTb NIOTUYECKNE PaCCyXAeHWs (MHAYKTVBHbIE, AeAYKTUBHbIE, MO aHaoruMun), BbISIBAATb 3aKOHOMEPHOCTM W NPOTMBOPEYMs B
paccMaTprBaeMbIX SIBNEHUSX, (OPMYNMPOBATb BbIBOAbI 11 3aK/HOYUEHUS;

MPUMEHSTb CXEMHO-MOZE/NbHbIE CPeACTBA AN1S1 MPEACTaBNEHUS CYLLECTBEHHbIX CBSA3E/ M OTHOLIEHWIA B M3y4YaeMblX GMONOTMYECKMX
00beKTax, a TakKe NPOTUBOPEUNIA Pa3HOr0 PO/A, BbIIBNIEHHBIX B Pa3/INYHbIX MHPOPMALMOHHBIX UCTOYHMKAX;

paspabatbiBaTb NaH peLleHns NPo6IeMbl C YUETOM aHaNM3a MMEIOLLMXCS MaTepUasbHbIX U HEMaTepUasbHbIX PECYPCOB;

BHOCWTb KOPPEKTVBbI B IEATENbHOCTb, OLIEHMBATb COOTBETCTBME Pe3y/bTaToB LeNsSIM, OLEHMBATb PUCKN NOCNEACTBUIA AEATENBLHOCTY;

KOOPAMHMPOBATb W BbINO/MHATL PaBoTy B YCNOBUSX peanbHOr0, BUPTYaslbHOro 1 KOMGMHMPOBAHHONO B3aMMOAENCTBUS;

pa3BMBaTb KPeaTUBHOE MbILLIEHNE NMPU PELLEHNN XKU3HEHHbLIX NPOG/EM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IEHCTBUS:

BNafieTb HaBblKaMK Y4eGHO-MUCCMeA0BaTENbCKOM 1 MPOEKTHOW AeATeNbHOCTW, HaBblKaMW paspeLleHnst Npo6/ieM, CnocoGHOCTbIO U
FOTOBHOCTbIO K CAMOCTOSITENlbHOMY MOVCKY METO0B PELLEHNst NPaKTUYECKMX 3aad, NPUMEHEHUIO Pa3/IMYHbIX METOAOB NO3HAHWS;

CMOMb30BaTb Pas/INYHbIE BUAbI AEATENbHOCTM MO NOMYYEHWUHO HOBOTO 3HaHMS, ero MHTeprnpeTaLmn, NpeobpasoBaHNio U NPUMEHEHNIO B
YYEOHbIX CUTYaLMAX, B TOM YMC/E MPU CO3LaHUN YUEOHBIX U COLMaIbHBIX MPOEKTOB;

(hopMMpoBaTb Hay4HbIA TUMN MbILLNEHUS, BNAAETb HAYYHOV TEPMUHONOTMEN, K/TFOUYEBBIMU NOHATUAMU Y METOAAMM;

CTaBUTb M (HOPMY/MPOBATb COBCTBEHHbIE 3a4a4M B 06pa30BaTENbHON AEATENbHOCTM U XKN3HEHHbIX CUTYaLUSIX;

BbISIB/IAITb MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTya/M3MpoBaTh 3afady, BblABUraTb FMMOTe3y eé peLleHus, HaxXxoAWTb aprymMeHTbl ANS
[0Ka3aTeNbCTBa CBOMX YTBEPXKAEHWIA, 3aaBaTb NapamMeTpbl U KPUTEPUN PELLIEHUS;

aHa/M31pPoBaTh NOMYYEHHbIE B XOAE PELLEHNS 3aia4n pe3ynbTaTbl, KPUTUYECKMN OLIEHMBATb UX AOCTOBEPHOCTb, NMPOrHO3MPOBATb U3MEHEHNE
B HOBbIX YCMOBMSX;

[aBaTb OLIEHKY HOBbIM CUTYaLMsIM, OLiEHWBATb NPUOBPETEHHDIN OMbIT;

OCYLLECTBNATH LieNeHanpaB/eHHbI MOMCK NepeHoca CPpeacTB 1 Cnoco60B AeiCTBUSA B MPOMECCHOHAbHYHO Cpeay;

YMETb NEPEHOCUTb 3HaHUSA B NMO3HABATE/bHYHO U NPAKTUYECKYH) 0611aCTU XKU3HEAEATENbHOCTY;

YMEeTb UHTErpUpoBaTh 3HaAHUS 3 PasHbIX NPeAMETHbIX 061aCTeil;



BblABWraTb HOBble NN, NpefaraTb OPUrMHa/IbHbIE MOAXOAbI U PELUeHNs, CTaBUTb NPO6/eMbl U 3a4a4n, LOMYCKaloLMe aflbTePHATUBHbIE
peLleHuns.

3) pa6ora ¢ nngopmanmeii:

OPVEHTUPOBATLCS B PasINYHBIX MCTOYHMKAX MH(opMaLmK (TEKCTe y4ebHOro nocobms, Hay4HO-NonynspHoM nuTepatype, 61MoNornyYecKmnx
C/IoBapsAX W CNpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax [aHHbIX, B VIHTEpHETe), aHa/M3MpoBaTb WH(OPMaLUI0 PpasivyHbIX BULOB U (HOpM
NpeACTaB/IEHNS, KPUTUYECKMN OLEHMBATL e JOCTOBEPHOCTb M HEMPOTUBOPEYMBOCTD;

(hopmynunpoBaTh 3anpocbl U MPUMEHSATL Pa3/INYHble MeTOAbl NMPU MOUCKe U 0T6ope BMOMNOrMYeckor MHGopMauum, HeobXoaMMON As
BbINOIHEHNA YYebHbIX 3aay;

npuobpeTaTb OMNbIT UCNOMb30BaHNA  MHHOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHONOIMIA, COBEPLUEHCTBOBATb  KY/MbTYpy aKTMBHOIO
NCMO/b30BaHNA Pas/IMUHbIX MOUCKOBbLIX CUCTEM;

CaMOCTOATENIbHO BbIGMPaTb ONTUMaNbHYIO POPMY NPeLCcTaBNeHNs GBMONOrMYECKOW MH(hopMauun (CXeMbl, rpadnKK, guarpammbl, TabauLbl,
PUCYHKW 1 LpYyroe);

MCNONb30BaTb Hay4HbIN A3bIK B Ka4eCTBe CpefcTBa Npu paboTe ¢ BMONOrMYECKOW NH(OPMaLUen: MPUMEHATb XMMUYECKINE, (PU3NYECKME U
maTemMaThyecKmne 3Hakv WU CUMBOSIbI, (POPMY/ibl, abbpeBmaTypy, HOMEHKIATYpYy, MCMNOMNb30BaTb U MPeobpas’oBbiBaTb 3HAKOBO-CUMBO/INYECKME
CpefcTBa HarfgagHocCTK,

B/1afleTb HaBblKaMW Pacno3HaBaHWs 1 3aLMTbl MHopMaL 1, MHHOPMaLMOHHOW 6e30MacHOCTN IMYHOCTU.

OBJIaIIEHI/Ie YuuBepCadbHBIMU KOMMYHUKATUBHBIMHA HeﬁCTBHHMH:

1) oomenne:

OCYLLIECTB/IATb KOMMYHMKALMM BO BCEX Cpepax >KU3HW, aKTUBHO y4acTBOBaTb B AMasiore Uan AMCKYCCUM MO CYLLECTBY 06CY)KAaeMOI TeMb
(ymeHne 3afaBaTb BOMPOCbI, BbICKA3bIBATb CYXAEHWUS OTHOCUTENIbHO BbLIMOMHEHWUA MpeaiaraeMoii 3afjayun, Y4uTbiBaTb WHTEpPecbl W
COrnacoBaHHOCTb MO3ULMIA APYrMX Y4aCTHUKOB Auanora Uam AUCKyccumn);

pacro3HaeaTb HeBepbasibHble CPeACTBa O6LEHNS, MOHUMATb 3HAYEHNE COLMaIbHbIX 3HAKOB, NPEANOCbINOK BOZHUKHOBEHNSA KOH(/IMKTHBIX
CUTYaLMiA, yMeTb CMArYaTb KOH(ANKTbI U BECTW NEPeroBopbl;

BMafleTb pasfIMyHbIMK crocobamy OO6LLEHNA W B3aUMOAENCTBMS, MOHMMATb HaMEepeHWs ApYyrux Naen, NPosBAATb YBaXWUTENbHOe
OTHOLLEHWe K CO6eceJHUKY N B KOPPEKTHOMN hopMe (hopMy/IMpoBaTb CBOW BO3PaXKEHWS;

Pa3BEPHYTO N NOrMYHO M3NaraTb CBOK TOUKY 3PEeHUS C UCMO/b30BaHNEM A3bIKOBbIX CPeACTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMaTb M MCMNOMb30BaTb MPEMMYLLECTBA KOMaHAHOM W WHAMBMAYaNbHON paboTbl MNPV PeweHUn BKOMOrMYecKoin npobremsl,
060CHOBbIBaTb HEOOXOAMMOCTb MPUMEHEHMUS TPYMNOBbLIX POPM B3aUMOLENCTBUA MPY peLleHnn y4ebHOIR 3agaun;

BblIOMpaTh TEMAaTUKY U METOAbl COBMECTHbIX JeACTBUIA C YYETOM OBLLMX MHTEPECOB U BO3MOXHOCTEN KaXKAOr0 YneHa KONNeKTuBa,;



NPUHUMATL LeNM COBMECTHOW [esTeNbHOCTM, OpPraHW3OBbIBaTb M KOOPAMHMPOBATb AENCTBUA MO eé LOCTVIKEHWUKO: COCTaBMsATb MNJiaH
[eCTBUIA, pacripefensiTb Posin C Y4ETOM MHEHWIA YHaCTHUKOB, 06CYX/aTb pe3y/ibTaTbl COBMECTHOM paboThl;

OLeHMBATb KayeCTBO CBOEro BK/1aa U KXKAO0ro y4aCTHMKa KOMaH/bl B 06LLMIA pe3y/ibTat Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbI, OLLEHNBATb UAEN C MO3ULMN HOBU3HbI, OPUTMHAIBHOCTH, MPAKTUYECKOM 3HAUMMOCTMW;

OCYLLLECTB/ATb MO3UTUBHOE CTpaTerMyeckoe MOBeAEHWE B Pa3/INMYHBIX CUTyauusX, MPOSBAATb TBOPYECTBO M BOOGpaxeHWe, ObiTb
NHULNATUBHBIM.

OB.]'IaL[eHI/Ie YHUBEPCAJIBHBIMHA PEryJIITUBHBIMU HeﬁCTBHﬂMH:

1) camoopraHu3anus:

1CNOMb30BaTb GMONOTrMYECKME 3HAHWA 415 BbISBIEHMA NPO6IEM U MX PELLEHUSA B XXM3HEHHBIX U YYEOHbIX CUTYaLMAX;

BblOMpaTb Ha OCHOBE GMOMOMMYECKMX 3HAHWIA LieNeBble Y CMbIC/I0Bble YCTAaHOBKM B CBOMX AEMCTBUAX 1 NOCTYNKAaX MO OTHOLUEHUIO K YKNBOA
npupoze, CBOEMY 3[0POBbIO 1 340POBb OKPYXXAtOLLKX;

CaMOCTOATE/IbHO OCYLLECTBAATHL NMO3HABATE/IbHYHO AESATEIbHOCTb, BbISBAATL NPO6eMbI, CTaBUTb 1 (DOPMYNNPOBaTL COOCTBEHHbIE 3aja4n B
06pa30BaTe/ilbHON AeATENIbHOCTU U XXM3HEHHbIX CUTYauusXx;

CaMOCTOATE/IbHO COCTaBNAThL M/1aH pPeLLeHns NPobembl ¢ YHETOM UMEHOLLMXCA PECYPCOB, COOCTBEHHbLIX BO3MOXHOCTEN U MPeANOUTEHWA;

[iaBaTb OLEHKY HOBbIM CUTYaLMsIM;

pacLIMpsATbL paMKK y4e6HOro NpeameTa Ha OCHOBE IMYHbLIX MPEANOYTEHNIA;

[enaTtb 0CO3HaHHbIM BbIGOP, apryMeHTUPOBATh ero, 6paTb OTBETCTBEHHOCTb 3a PELLEHNE,

OLeHMBATb NPUOOPETEHHLIN OMbIT;

CNoco6CTBOBaTb (HOPMMPOBAHMIO U MPOSIBMEHUIO LUMPOKOM 3pyauuUMM B pasHbiX 06/1acTAX 3HaHWIA, MOCTOSAHHO MOBbILWATb CBOW
06pa3oBate/ibHbI U KYNbTYPHbINA YPOBEHb.

2) CaMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyaLusM, BHOCUTb KOPPEKTUBBI B AeATENbHOCTb, OLeHMBAaTb COOTBETCTBUE PE3Y/IbTATOB LiENSAM,;

B/lafleTb HaBbIKaMW MO3HaBaTEe/IbHON pedeKCMM Kak 0CO3HaHUA COBEPLUAEMbIX AENCTBUIA U MbICNTENIbHBIX NMPOLECCOB, UX Pe3y/bTaToB U
OCHOBaHWiA, UCMNO/b30BaTb NPUEMBI pethIeKCUM AN OLEHKM CUTYyauun, Bbibopa BEPHOTO peLleHns;

YMETb OLEHMBATb PUCKN U CBOEBPEMEHHO MPUHMMATb PELLEHUS MO UX CHDKEHWIO;

NPYHUMATb MOTMBbI 1 apryMeHTbI APYIX MPW aHann3e pesy/bTaToB AesTeIbHOCTY;

3) npuHsATHE CeOsI U IPYTHUX:

NpYHUMATbL cebs, MOHUMas CBOW HeAOCTaTKM U AOCTOMHCTBA;

NPYHUMATb MOTMBbI 1 apryMeHTbI APYTX NPW aHann3e pesybTaToB AesTeIbHOCTY;

npu3HaBaTb CBOE MPaBO M MPaBo APYrMX Ha OLLINGKM;



pa3BmnBaTb CNOCOBHOCTL MOHNMATb MNP C NMNo3nLnn [pyroro 4YesioBeka.

HNPEAMETHBIE PE3YJIbTATHI

MpeameTHble pe3ynbTaTbl OCBOEHMSI COAepPXKaHWs Yy4debHOro npegmeTta «buonorms» Ha yrny6néHHOM YpPOBHE OPUEHTUPOBaHbI Ha
ob6ecneyeHve NPOpUNLHOIO 06y4YeHMs obydaroLmxca 6rmonoruu. OHM BKNKOYAOT: Crieunpunyeckme 4 61MoNornyM HayyHble 3HaHUSA, YMEHUS Y
Crnocobbl AeiCTBUIA MO OCBOEHWUIO, UHTeprpeTaumMn v rnpeobpa3oBaHUIO 3HaHWMA, BUAbI LEATENIbHOCTU MO MOMYYEHUKO HOBbIX 3HAHWA U UX
MPUMEHEHMIO B Pa3NNYHbIX Y4YebHbIX, a TaKkKe B peasibHblX XW3HEHHbIX cutyauusax. MpefMeTHble pe3ynbTartbl NPeACTaBfieHbl MO rofam
N3yYeHus.

MpeameTHble pe3y/ibTaTbl 0CBOEHMS y4ebHOro npeamMeTa «bronorna» B 10 kracce [OMKHbI OTpaXKaTh:

C(HhOPMMPOBAHHOCTb 3HAHWIN O MECTE M POSIN BUOMOTUK B CUCTEME eCTECTBEHHBIX HayK, B (HOPMUPOBAHMMN ECTECTBEHHO-HAYYHOW KapTUHbI
MMpa, B NO3HAHMM 3aKOHOB MPUPOLbI U peLleHnr Npo6sieM pauyoHaIbHOro MPUPOLONO/b30BaHUSA, O BKIaJe POCCUACKMX U 3apYyOeXHbIX YYEHbIX
B pasBuTHe bronoruu;

BflafleHne CUCTEMOI OGMONOTMYECKMX 3HaHWIA, KOTOpas BKIHOYAET: OCHOBOMO/Ararolme 6UOMOrMYecKne TEPMUHBLI U MOHATUA (KU3Hb,
KNeTka, opraHusm, Metabonu3M, romeoctas, caMOoperynsuus, caMoBOCMPOU3BeLeHNe, HACNeACTBEHHOCTb, M3MEHUYMBOCTb, POCT U Pas3BUTHUE),
ouonornyeckme teopumn (knetouHas Teopua T. LLiBaHHa, M. LUneligeHa, P. BupxoBa, XpOMOCOMHas Teopust HacneAcTBeHHocTn T. MopraHa),
yyeHus (H. . BaBunoBa — 0 LeHTpax MHOroo6pasus U NPOUCXOXAEHWUA KYNbTYPHbIX PacTeHWit), 3aKoHbl (e4MHOO6pa3us NOTOMKOB MepBOro
MOKOMEHWS, pacLuernsieHnst, YUCTOTbl rameT, He3aBUCMMOro HacrnefoBaHus [. MeHZens, romoniornyecknx psgoB B - Hac/leACTBEHHOW
n3meHu4nsoctn H. M. Basnnosa), NPUHLMMBI (KOMMNIEMEHTAPHOCTK);

BflafleHne OCHOBHbIMM METOAaMW HAy4HOro MO3HaHWA, UCNOMb3yeMbIX B GMONOrMYECKUX UCCEL0BaHNAX XMBbIX 06BLEKTOB (onucaHue,
N3MepeHune, HaboeHne, IKCMEPUMEHT);

YMEHWeE BbIfeNATb CYLIEeCTBEHHbIE MPU3HAKW: BUPYCOB, KNETOK NMPOKapuoT U 3yKapuoT, OAHOK/IETOUYHBIX 1 MHOTOK/IETOYHBIX OpPraH1M3MOoB, B
TOM yucne 6GakTepuil, rpuboB, PacTeHW, XMBOTHLIX W YenoBeKa, CTPOEHWUS OPraHoB W CUCTEM OPraHOB PACTEHWI, >KUBOTHbLIX, YenoBeka,
MPOLLECCOB XM3HELeATeIbHOCTU, MPOTEKAIOLMX B OPraHn3Max pacTeHUi, XXMBOTHbIX 1 Ye/loBeKa, 6MONOrMYecKmX NpoLeccoB: 06MeHa BeLLECTB
(meTabosiM3M), NpeBpaLLeHns 3Heprum, GpPoXKeHNs, aBTOTPOPHOro M reTepoTPOPHOro TUNOB NMUTaHUA, POTOCMHTE3A M XEMOCUHTE3a, MUTO3a,
Mei03a, rameToreHesa, aMbpuroreHesa, NOCTIMOPUOHAIbHOIO Pa3BUTUA, Pa3MHOXEHUS, WHAMBUAYaIbHOIO pasBUTUSA OpraHu3Ma (OHTOreHesa),
B3aVIMOZENCTBUA reHOB, reTepo3mnca, MCKYCCTBEHHOro 0T60pa;

YMeHME YCTaHaB/IMBaTb B3aVIMOCBA3N MeXAY OpraHouaMun KNeTkn u ux PYyHKUUAMU, CTPOEHWEM KIIETOK PasHbIX TKaHel 1 UX PyHKLMAMK,
MEX[y OpraHaMu u cucTemMaMy OpPraHoB Y PacTeHWM, XMBOTHBIX U YefioBeKa U UX (YHKUMAMU, MEXAY CUCTEMaMM OPraHoB 1 UX PYHKLUAMM,
MeXzay atanamMu ObMmeHa BeLlecTB, 3Tanamy KIeTOYHOro LMK/IAa W XKM3HEHHbIX LMKIOB OPraHW3MoB, 3Tanamv 3MO6pPUOHANIbHOrO pasBuUTuS,
reHOTUMNOM W (heHOTUMOM, (DEHOTUMNOM U PaKTopamu cpelbl 06UTaHNS;



YMEHWE BbISBNATL OT/IMUUTENbHbIE MPU3HAKYM XXUBbLIX CUCTEM, B TOM YIC/IE PACTEHMIA, XXMBOTHbIX 1 YENI0BEKS,;

YMeHWe WCNob30BaTb COOTBETCTBYIOLLME apryMeHTbl, GMOMOrMYecKy0 TEPMUHOMOIMIO M CUMBOMIMKY [ANS [0KasaTe/bCTBa POACTBA
OpraHn3mMoB pasHbIX CUCTEMATUYECKMX Tpyn;

YMeHMe peLuatb 61onormyeckune 3afaym, BbISBAATb NPUUMHHO-CNELCTBEHHbIE CBA3WN MEXAY MCCefyeMbIMU GUOTOMMYECKUMI npoLieccamn
N ABNEHUAMU, [leN1aTh BbIBOAbI U MPOrHO3bl HA OCHOBaHWU MOJTYYEHHbIX Pe3ybTaTos;

YMEeHWe BbIMOMHATL NabopaTopHble M NpakTU4eckne paboTbl, co6MtOfaTb MpaBuia nNpu paboTe € Y4ebHbIM U NabopaTopHbLIM
obopyaoBaHuemMm;

YMEeHWe BbIABUraTb TUMOTE3bl, MPOBEPATb WX IKCMEPUMEHTA/IbHbIMU CPeAcTBamu, (OpMynvpys Lefb UCCNef0BaHWsA, aHaM3npoBaTb
MoslyyeHHble pe3ynbTaTbl U AenaTtb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4eOHO-MCCMeA0BaTeIbCKON paboTe Mo GMONOrMM, 3KONOTUM U MefuuMHe, NPOBOAMMON Ha 6a3e LUKO/bHbIX
Hay4HbIX 06LLECTB, 1 NY6INYHO NPeACTaBNATb NOMYYEHHbIe Pe3ybTaTbl HA YHEHNYECKUX KOH(EPEHLMSIX;

YMEHWe OLEeHMBATb 3TUYECKME aCMeKTbl COBPEMEHHbIX MUCCMeL0BaHNA B 06nacTy 61Monorum n MeguLmHbl (KNOHWPOBaHWE, NCKYCCTBEHHOE
On/I0f0TBOPEHNE, HANPaB/IEHHOe N3MEHEHWE FTeHOMA M CO3aHune TPaHCTEHHbIX OpraHnU3MOoB);

YMEHMe OCYLLECTBAATbL OCO3HaHHbIA BbIGOP OyaAywed npogecCMOHaNbHON  AesTeNbHOCTM B 06/1acTM  GMONOrMK,  MeaMLMHBI,
OMOTEXHONOIMK, BETEPUHAPUM, CETbCKOr0 XO03AKCTBA, NULLEBON MPOMBILLIEHHOCTMW, YINy6naTb NO3HAaBaTe/IbHbIN MHTEPeC, HanpaBfeHHbIA Ha
OCO3HaHHbIN BbLIGOP COOTBETCTBYHOLLEN nNpoeccun W MPOJO/IKEHME OMONOrMYecKoro 06pas3oBaHWs B OpraHu3aumsax CpegHero
NPOECCMOHAIHOTO W BbICLLIEr0 06pa30BaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bronoruns Kak Hayka

JKVBble CUCTEMbBI N NX U3YYEHME

http://school-
collection.edu.ru

http://school-
collection.edu.ru

Buonorunsa KneTku
XUMUYeckKas opraHmnsauma KneTku

CTpOoeHVe U PYHKLMN KNETKM

0.5

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

OGMeH BeLLEeCTB U NpeBpaLLeHne 3Heprim B
KneTke

HacnefcTBeHHas MH(opMaLms 1
peanu3auys eé B KNeTKe

YKUBHEHHBII LK KNETKY

0.5

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

10

11

CTpoeHwue 1 PYHKLMN OpPraHn3MoB

Pa3mMHO)KeHWe 1 pa3BUTNe OpraHn3MoB

["eHeTnKa — Hayka O HacneaCTBEHHOCTU N

1.5

1.5

0.5

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

N3MEHYNBOCTU OPraHM3mMoB

collection.edu.ru

http://school-

12 3aKOHOMEPHOCTWN HacneACTBEHHOCTH 10 1 .
collection.edu.ru
http://school-

13 3aKOHOMEPHOCTN N3MEHYUMBOCTU 6 1 .
collection.edu.ru

14 ["'eHeTHKa YenoBeka 3 0.5 htt ://S.ChOOI_
collection.edu.ru

15 Cenekumsa opraH13mMoB 4 1.5 hit ://S.ChOOI_
collection.edu.ru
http://school-

16 BruoTtexHonorusa n cuHTeTUYecKkaa 6monoruns 5 0.5 ;
collection.edu.ru

OBLUEE KOTMYECTBO YACOB N0 NPOrrPAMME 102 15



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
1 Bronorunsa Kak KOMniekcHas Hayka v Kak 1 http://school-
4aCTb COBPEMEHHOr0 06LLecTBa collection.edu.ru
o http://school-
2 JKMBble CUCTEMbI M UX CBOUCTBA 1 .
collection.edu.ru
http://school-
3 YpoBHeBasA opraHu3auuns XnBbIX CUCTEM 1 .
collection.edu.ru
4 cTopns OTKPbITUSA U N3YYeHNs KNETKN. 1 http://school-
KneTouHas Teopus collection.edu.ru
MeToAbl MONEKYNAPHOM N KNETOUYHOM
6ronoruu. MpakTnyeckas paboTta

5 «l3yyeHme MeTo0B KNETOUHON Bruonorum 1 05 http://school-
(Xxpomatorpadus, anekTpogopes, ' collection.edu.ru
AnddepeHumansHoe LeHTPUMYTrMpoBaHue,
MLP)»

o http://school-

6 XMMUNYECKNI coCTaB KNeTKN 1 .
collection.edu.ru

. MwuHepa/ibHble BELLECTBA KIETKU, UX 1 http://school-

oronornyeckas posb collection.edu.ru
OpraHunyecKue BeLLecTBa K1eTKM — BesKu.
p L http://school-
8 NabopaTopHas pabota «O6Hapy»XeHne 1 0.5

6€/1IKOB C NMOMOLLIbHO KaYeCTBEHHbIX

collection.edu.ru



http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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peakLmin»

CBolicTBa, Knaccudmkaums n QyHKLMUM

http://school-

| 6enkoB collection.edu.ru
10 OpraHunyecKue BeLLLecTBa KNeTKN — http://school-
yrneBojpl collection.edu.ru
1 OpraHuyecKue BeLLecTBa KeTKU — http://school-
nnMnnapl collection.edu.ru
HyknenHoBsble KucnoTel. AHK n PHK.
12 NabopaTopHas paboTa «MccnefoBaHue 05 http://school-
HYK/1IEVMHOBbIX KUC/OT, BbIENEHHbIX U3 ' collection.edu.ru
KNETOK pasMyHbIX OpraHU3MOB»
13 CtpoeHue n pyHKuun AT®. pyrue http://school-
HyKneosmaTpudgocgatsl (HTD) collection.edu.ru
14 CekseHunpoBaHue HK. MeTtogbl http://school-
reHOMMWKU, TPAHCKPUNTOMUKK, MPOTEOMUKM collection.edu.ru
15 KoHTponbHas paboTa Nel no Teme http://school-
«XUMUYeCKas opraHm3aumns KneTkm» collection.edu.ru
16 Tunbl KNETOK. MNMpokapmoTNYecKasa KNeTKa MM
collection.edu.ru
CTpoeHUe 3yKapnoTUYECKON KNETKMN. _
17 MpakTnyeckas paboTa «/3yyeHne CBOCTB 0.5 MM
o collection.edu.ru
KNIETOYHOM MeMOpaHbI»
18 MoBepXHOCTHbIN annapaT KneTku M‘M
collection.edu.ru
OfHOMeM6bpaHHble OpraHonabl KNeTKu.
19 MpakTnyeckas paboTa «/3yyeHne 05 http://school-

ABVXXEHNA LUTOMNAa3Mbl B PAaCTUTENTbHBIX
KNeTKax»

collection.edu.ru
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MonyaBTOHOMHbIE OPraHOW bl KNETKK:
MUTOXOHAPWM, NNacTuabl. JlabopaTopHas

http://school-

20 0.5 :
paboTta «lccnefoBaHve nNnasmonmsa un collection.edu.ru
[ennasmosin3a B paCTUTE/IbHbIX KNeTKax»

http://school-

21 Hememb6paHHble opraHonibl KNeTKu ;
collection.edu.ru
http://school-

22 CTpoeHue n pyHKUMK aapa i

P (pyHKUAM 33D collection.edu.ru
CpaBHUTE/IbHAA XapaKTepUCTNKa KNeTOK

23 aykapuoT. JlabopaTopHas paboTa 05 http://school-
«13yyeHmne CTPOEHNSA KNETOK pas/InyHbIX ' collection.edu.ru
OpraH13moB»

24 KoHTponbHas paboTa Nel no Teme http://school-
«XMMUYECKMI COCTaB U CTPOEHME K/IETOK» collection.edu.ru
AcCCUMUAALMA N AUCCUMUNALNA — ABe
CTOPOHbI MeTabonmnsma. Tunbl 06MeHa

o5 BeLecTs. JTabopaTtopHas paboTa 05 http://school-
«3yyeHne KaTaIMTUYECKOM aKTUBHOCTH ' collection.edu.ru
(hepMeHTOB (Ha Npumepe amunasbl U
KaTanasbl)»
depMeHTaTVBHbIN XapakTep peakuui
KeTo4yHoro metabonusma. J/laboparopHas

parop http://school-

26 paboTa «/13yuyeHne hepMeHTaTUBHOIO 0,5 .

collection.edu.ru
pacLenneHns nepokcunia BoLopoaa B
PacTUTENbHBLIX U XXMBOTHbIX K/IETKax»

http://school-

27 Benkun-aktmBaTopbl 1 6eNKN-UHTMOUTOPBI .
collection.edu.ru

28 ABTOTPOMHbIV TN 06MEHa BELLIECTB http://school-
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dOTOCUHTES

collection.edu.ru

XemocuHTes. JTabopaTopHas paboTa

http://school-

29 CpaBHeHMe NpoLLECCOB (DOTOCUHTE3A U 0.5 -
«-p PO @ collection.edu.ru
XeMOCUHTE3a»
AHa3po6Hble opraHu3Mbl. Bugpl 6poxxeHus. htto://school-
30 JNabopaTopHas paboTta «CpaBHeHMe 0,5 _pi
collection.edu.ru
MPOL,EeccoB 6POXKEHUS U AbIXaHUSA»
31 A3p06HbIe opraHM3mMbl. JTanbl http://school-
3HepreTnYeckoro obmMeHa collection.edu.ru
SHepruna MemopaHHOro rpagmneHTa
http://school-
32 NMPoTOHOB. CnHTE3 AT®: paboTa _pi
o collection.edu.ru
NPOTOHHON AT ®-CUHTa3bI
http://school-
33 PeakLn MaTpMYHOro CUHTe3a _pi
collection.edu.ru
o http://school-
34 TpaHcKpunuma — MaTpuyHbIN cMHTe3 PHK .
collection.edu.ru
) http://school-
35 TpaHcnauus n eé aTanbl )
collection.edu.ru
36 KoauposaHve aMMHOKUCOT. Ponb http://school-
pnbocom B 6rocnHTE3e 6enka collection.edu.ru
37 OpraHu3aums reHoma y npokapuoT K http://school-
ayKapunoT collection.edu.ru
38 MonekynspHble MexaHW3Mbl 3KCMPeCccum http://school-
reHoB Yy ayKapuoT collection.edu.ru
Bupycbl — BHEK/IETOUHbIE POPMbI XXM3HU U
http://school-
39 obmraTHble napasunThbl. MpakTnyeckas 0.5 _pi
collection.edu.ru
paboTa «Co3faHne Mofenn Bupyca»
40 BupycHble 3a601eBaHNS YeI0BeKa, http://school-
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YXVBOTHbIX, pacTeHWI

collection.edu.ru

http://school-

41 HaHoTexHoNorum B 6MonorMm 1 MeguumHe .
collection.edu.ru
o http://school-
42 JKM3HEHHbIN LMK KNETKN _pi
collection.edu.ru
. http://school-
43 MatpuyHbin cnHTes AHK _pi
collection.edu.ru
Xpomocomsl. JTabopaTopHas paboTa
http://school-
44 «13y4eHne XpoMOCOM Ha roToBbIX 0.5 _pi
collection.edu.ru
MUKporpenaparax»
[eneHne KNeTkn — MUTo3 KapnoknHes u
LUMTOKWUHe3. JTabopaTopHas paboTa
http://school-
45 «HabnogeHe MUTO3a B K/eTKax KOHYMKa 0.5 _pi
collection.edu.ru
KOpeLUKa fiyKa (Ha rotosbIX
MUKponpenaparax)»
46 Tunbl KNETOK Perynaums Xm3HeHHOro http://school-
LIMKNa KNeTOK. collection.edu.ru
47 KoHTposnbHas pabota No2 no teme «O6meH http://school-
BeLeCTB. XXM3HEHHbIN LMK KNETKN» collection.edu.ru
http://school-
48 OpraHu3M Kak efiMHoe Lenoe _pi
collection.edu.ru
49 TKaHW pacTeHuin. JTabopaTopHasi paboTa 05 http://school-
«3yyeHmne TKaHel pacTeHU» ' collection.edu.ru
TKaHM XXMBOTHbIX U YeN0BEKa. hito-//school
50 NabopatopHas paboTa «M13yyeHune TKaHel 0.5 _pi
collection.edu.ru
YXMBOTHbIX»
51 OpraHbl. CrcTembl opraHoB. JlabopatopHas 05 http://school-

pa6oTa «/13y4eHne opraHoB LIBETKOBOIO

collection.edu.ru
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pacTeHUs»

http://school-

52 Onopa Tena opraHU3mMoB )

P P collection.edu.ru
http://school-

53 [B1XeHne opraHN3MoB _pi
collection.edu.ru
http://school-

94 [MnTaHne opraHn3moB .
collection.edu.ru

55 MrTaHMe NO3BOHOYHbIX XXVBOTHbIX. http://school-

MueBapuTeIbHas CMCTEMA YeNoBeKa collection.edu.ru
http://school-

56 [JbixaHne opraHM3mMoB _pi
collection.edu.ru

57 [bIXaHne N03BOHOYHbIX XXMBOTHbIX U http://school-

yenoBeka collection.edu.ru
http://school-

58 TpaHcnopT BELWECTB Y OpraHnM3mMoB ;

P PT Bell yop collection.edu.ru

59 KpoBeHOCHas cucTeMa No3BOHOUHbIX http://school-

YKMBOTHbIX 1 YenoBeKa collection.edu.ru
http://school-

60 BblgeneHve y opraHn3mMoB .
collection.edu.ru
http://school-

61 3awmTa y opraHm3moB _pi
collection.edu.ru
http://school-

62 VIMMyHHaa cuctema yenoBeka _pi
collection.edu.ru

63 Pa3fpaxXMMoCTb 1 perynaumnsa y http://school-

OpraH13mMoB collection.edu.ru

64 MymopanbHas perynauus n sHA0KpUHHasA http://school-

CUCTEMA XXUBOTHbIX U YenoBeKa collection.edu.ru
65 ®POopMbl Pa3MHOXEHMNS OPraHN3MOB http://school-
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collection.edu.ru

http://school-

66 [MonoBoe pa3sMHOXeHWe i
collection.edu.ru
o http://school-
67 Menos .
collection.edu.ru
"ameToreHes. O6pa3oBaHme 1 pa3BUTHE

68 MoJsIoBbIX KNETOK. JlabopaTopHas paboTa 05 http://school-
«l13y4yeHmne CTPOEHNS MOMOBbLIX KETOK Ha ' collection.edu.ru
rOTOBbIX MUKpOMNpenapaTax»

69 NHavBuayansHoe passuTue opraHn3moB — http://school-
OHTOreHe3 collection.edu.ru

20 3aknafika opraHoB 1 TKaHen u3 http://school-
3apoAbILLEBBIX NINCTKOB collection.edu.ru
POCT 1 pa3BUTHE XUBOTHbIX.

7 NaboparopHas paboTta «BbisBNeHne 05 http://school-
NMPU3HaKOB CXOACTBa 3apoAbILLEi ' collection.edu.ru
MO3BOHOYHbIX XXUBOTHbIX»

Pa3MHOXKeHWE 1 pa3BUTIE pPacTEHNIA.
P P http://school-

72 NabopaTopHasa paboTta «CTpoeHmne opraHoB 0.5 .

o collection.edu.ru
Pa3MHOXXEHUSA BbICLLUNX PacTEHWNIA»
KoHTponbHast paboTa Ne3 rno teme
P P http://school-
73 «CTpoeHmne, pasMHOXEHME U .
collection.edu.ru
VHAMBUAYaNbHOE Pa3BUTME OpraHM3MOB»
cTopus cTaHOBNEHMS 1 pa3BUTUS
reHeTUKMN Kak HayKn. OCHOBHbIE MOHATUA 1
y http://school-
74 CUMBO/bI reHeTUKN. JTabopaTopHas paboTa 0.5

«[lpo3omna Kak 06BbEKT reHeTUYECKNX
nccnefoBaHNm

collection.edu.ru
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3aKOHOMEPHOCTW Hacnef0BaHUA
npun3HakoB. MoHOrnépuaHoe

http://school-

75 CKpeLumBaHue. MNMpakTuyeckas paboTa 0.5 .
" collection.edu.ru
3y4yeHve pe3ynbTaToB MOHOIMOPUAHOTO
CKpeLmBaHusa y apo3oqunbl™
76 LiuTonornyeckme 0CHOBbI MOHOTMOGPUAHOIO http://school-
CKpeLmBaHms collection.edu.ru
7 AHanunsunpyiolliee ckpelymsaHme. HemnosnHoe http://school-
LOMUHMPOBaHWe collection.edu.ru
AnrnbpraHoe cKpeLLmBaHue.
78 MpakTnyeckas paboTa «/3yyeHne 05 http://school-
pe3ynbTaToB AUrMOPUAHONO CKPeLMBaHnS ' collection.edu.ru
Y AP030hUSibI»
79 LiuTonornyeckme 0CHOBbI AUrMO6PUAHOrO http://school-
CKpeLmBaHums collection.edu.ru
80 CuenneHHoe HacnefoBaHKe NPU3HaKOB M‘M
collection.edu.ru
81 XpPOMOCOMHasA Teopus HacneLCTBEHHOCTHU MM
collection.edu.ru
82 ["eHeTVKa nona hitp://school- ://S.ChOOI-
collection.edu.ru
83 ["eHOTMN Kak LenocTHada cucTema m‘m
collection.edu.ru
84 "eHETNYECKNIA KOHTPO/Ib Pa3BUTUSA http://school-
PacTEHWIA, XXMBOTHBIX 1 YenoBeka collection.edu.ru
85 I3MeH4MBOCTb NPU3HaKOB. Bubl http://school-
N3MEHUYMBOCTH collection.edu.ru
86 MoamnmkaunoHHas N3MeHUYNBOCTb http://school-
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collection.edu.ru

BapuauyoHHbIli psg 1 BapualoHHas
KpmBas. JlabopaTopHas paboTa
«liccnegoBaHne 3aKOHOMEPHOCTENA

http://school-

87 o 0.5 :
MOAN(PUKALMOHHON N3MEHUYNBOCTMN. collection.edu.ru
[MocTpoeHme BapuaLMOHHOIO psaaa n
BapyaLMOHHON KPUBOIi»

88 "eHOTUNMYeCcKas N3MEHUMBOCTD. http://school-
Komb6uHatneHas n3MeHUYMBOCTb collection.edu.ru
MyTaumMoHHas N3MEHYMBOCTb.

89 MpakTuyeckas pabota «MyTtauum y 05 http://school-
Apo3odusibl (Ha roToBbIX collection.edu.ru
MUKponpenaparax)»

90 3aKOHOMEPHOCTM MyTaLMOHHOIO npoLiecca. http://school-
AnureHeTNKa N aNUreHOMKKa collection.edu.ru

01 "eHeTnka yenoseka. MNMpakTnyeckas pabora 05 http://school-
«CocCTaB/IeHNe 1 aHa/IM3 POAOCIOBHOMN» collection.edu.ru
MeTo/bl MeAULMHCKOW reHeTUKN 3HayeHmne

92 MeANLMHCKON FeHETUKN B http://school-
NPeLoTBPALLEHUN N NTEYEHUN TEHETUYECKNX collection.edu.ru
3a60NeBaHNI Yenoseka

03 KoHTponbHas paboTa Ned no Teme http://school-
«["eHeTrKa. I3MeHYMBOCTb» collection.edu.ru
OCHOBHbIe NMOHATUSA CENeKLMN.

94 JNabopaTopHas paboTa «3yyeHne copToB 05 http://school-
KYNbTYPHbIX PacTeHWIA 1 NOPOJ, AOMALLHNX ' collection.edu.ru
YKMBOTHbIX»

95 MeTofbl CeneKLMOHHOW paboTbl. 0.5 http://school-
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NabopatopHas paboTta «M3yyeHne MeTOA0B
CeNeKLMMN pacTeHNA»

collection.edu.ru

JLOCTVXKEeHMA cenekummn pacTeHni u

http://school-

96 XMBOTHbIX. [NpakTnuyeckas pabota 1 0.5 .

o collection.edu.ru
«[pnBMNBKa pacTeHU»

97 CoxpaHeHue, n3yyeHue 1 1UCrosb30BaHme 1 http://school-
reHeTUYeCKNX pecypcoB collection.edu.ru
BroTexHoMorna Kak Hayka v oTpac/ib hito://school-

98 npomnsBofcTea. MNMpakTnyeckas paboTta 1 0.5 _pi

collection.edu.ru
«3yyeHne 06bEKTOB BMOTEXHOMOMMN»

99 OCHOBHble HanpaBeHNs CUHTETUYECKON 1 http://school-
6ronorum collection.edu.ru

http://school-

100 XPOMOCOMHasA U reHHas UHXXeHepus 1 M

collection.edu.ru
http://school-

101 MeaunumHCcKne 6MOTEXHONOT UM 1 .

collection.edu.ru
http://school-

102 IToroeas KOHTposibHas paboTa 1 .

collection.edu.ru
OBLUEE KOJTMYECTBO YACOB NO 102 15

NMPOIrPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Buonorus, 10 knacc / MaceuHrk B.B., KameHckuin A.A. , Py6uos A.M. u p.; noa pegakumeid MNaceyHnka B.B:yuebHMK ans
06Le0bpa3oBaTe/bHbIX OpraH13aumia: yrnybneHHblin ypoBeHb. — AKLMOHepHOe 06LwecTBo «/3aTenbeTBO «I1poCBeLLeHme.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1.Mporpamma: Mporpamma no 6uonorun gna obieobpasosartesibHbIX WKOA (CO0pHUK Bruonoruns. Paboure nporpaMmbl.) MpeaMeTHas MHUSA

YUYEOHUKOB «JTMHUA XM3HM». 10—11 Knaccol: y4eb. nocobue ans o6Lieobpa3oBaTe/ibHbIX. OpraHn3aunii: yrinybneHHblid yposeHs / B. B.

MaceuHuk, I". I, LWWeeyos, T. M. EjoumoBa. — M. : TpocseLLeHne

2.buonorus, 10 knacc / MaceuHnk B.B., KameHckuii A.A. , Py6buos A.M. 1 ap.; nof peaakunert NaceyHrka B.B:y4yebHUK ans

06LLe06pa3oBaTeibHbIX OpraHu3auuii: Yriy6eHHbI YpoBeHb. — AKLMOHEPHOe 06LLecTBO «/134aTensCcTBO «IpOCBeELLEHME.

3. AHactacoBa J1.I. O6was 6uonorus. Auaaktnyeckue matepuanst. — M.: BeHTaHa-Ipad, 1997.

4.borpaHoBa T.J1., ConogoBa E.A. buonorusa. CnpaBoYHUK 419 CTAPLLEKIACCHUKOB 1 NocTynarowmnx B By3bl. — M.: ACT-npecc, 2006.

5. bonroea /1.B. C60pHUMK 3aa4 no obuueit 6ronormmn ans noctynarowmx 8 BY3bl. — M.: OHuke 21 Bek, 2005.

6.3axapoB B.B., MamoHTOB C.I"., CoHnH HW. Obuwas buonorus: Yueb. ans 10 — 11 kn. obuieobpasoat. Yueb. 3aBefeHuii - M.: [poda, 2005.

7.Puc 3., CtepHb6epr M. OT KNeTOK K aTomaMm: VINnrcTpupoBaHHOE BBeleHNe B MOMEKYNSiPHY 6uonoruto: Mep ¢ aHrn. — M.: Mup, 1988.

8.CyxoBa T.C., Ko3nosa T.A., CoHuH H.W. O6bwwas uonorua. 10 — 11 kn.: Pabouas TeTpafp K y4ebHuKy / nog pea. B.b. 3axaposa. — M.:
[poda, 2003.

9.¥poku o6Lei 6uonoruu: Mocobue ana yumtens / B.M. KopcyHckas, I'.H. MypoHeHko, 3.A. MokeeBa, H.M. Bep3uiuH. — M.:
MpocBseLeHne, 1986.
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KPUTEPUU U HOPMbI OLIEHUBAHUA

OHeHI/IBaHI/Ie YCTHOI'0 OTBE€TA YYalluXxcCs

OTmeTKa "5" cTaBUTCA B Cyyae:
1. 3HaHWSA, NOHMMaHKA, rNYyOUHBI YCBOEHNS 00YyYatoLLMcs BCero 06bEmMa NporpaMMHOro Marepuana.
2. YMeHVS BbIAeNaTb rnaBHbIE MOMOXKEHNS B U3y4EHHOM MaTepuasie, Ha OCHOBaHWM (hakToB 1 MPUMePOB 0600LLaTh, AenaTb BbIBOAbI,
yCTaHaB/NBaTb MEXMNPeAMETHbIE 1 BHYTPUNPELMETHbIE CBA3UN, TBOPUECKM NPUMEHSET MONYYeHHble 3HAHWUS B HE3HAKOMOW CUTYyaLuu.
3. OTCcyTCTBME OLIMOOK 1 HELOYETOB NPY BOCMPOU3BEAEHNUN U3YHEHHOTO MaTepuana, Npu YCTHbIX 0TBeTaxX YCTPaHeHUe OTAeNbHbIX
HETOYHOCTEN C MOMOLLbIO JOMOMHUTE/bHBIX BONPOCOB YYUTENS, COBMIOLEHNE KYbTYpbl YCTHOW peyn.
OTmeTKa "4":
1. 3HaHWe BCero M3y4YeHHOro NpPorpaMMHOro Martepuana.
2. YMeHWI BblAeNATb rNaBHbIE MOIOXKEHWS B U3YYEHHOM MaTepuasie, Ha OCHOBaHWUM (PaKToB M NpuMepoB 0606LLaTh, AenaTb BbIBOAbI,
yCTaHaB/MBaTb BHYTPUNPEAMETHbIE CBA3W, MPUMEHATL NONYYEHHbIE 3HAHUA Ha NPaKTUKE.
3. HesHauuTenbHble (Herpyoble) OwmM6KN 1 HeJOUETLI NMPU BOCMPOU3BELEHNM U3YUYEHHOT0 MaTepuana, Cob1t0ieHNe OCHOBHbIX NpaBusi
Ky/NbTYpbl YCTHOW peyu.
OTtmeTKa "3" (YpOBEHb NPeCTaBEHWNIA, COYETAOLLMXCA C 3/1EMEHTAMW HaYUYHbIX MOHATWA):
1. 3HaHWe 1 YCBOEHUE MaTepuasa Ha YPOoBHe MUHUMa/IbHLIX TPe6oBaHMI NporpaMMbl, 3aTPYAHEHVE MPY CaMOCTOATE/IbHOM BOCTPOU3BESEHUN,
Heob6X0AMMOCTb He3HaUMTe/IbHO MOMOLLM MpenojaBaTens.
2. YMeHVe paboTaTb Ha YPOBHE BOCMPOW3BEAEHUA, 3aTPYAHEHUSA MPY OTBETaX Ha BUAOU3MEHEHHbIE BOMPOChHI.
3. Hannuwme rpy6oii onbKm, HECKONMbKUX HErpyobIX NMpy BOCMPON3BELEHNN N3YUYEHHOI0 MaTepraa, HesHauMTeNbHOe HecobLeHre
OCHOBHbIX MPaBus Ky/bTypbl YCTHON peyn.
OTmeTKa "2":
1. 3HaHWe 1 YCBOEHUWE MaTepuaia Ha YPOBHE HKe MUHUMa/IbHBIX TPe60BaHM NporpaMMbl, OTAEe/bHbIe NPeLCTaBeHNs 06 U3yYeHHOM
marepuane.
2. OTCYTCTBME YMEHWI paboTaTh Ha YPOBHE BOCMPOU3BEAEHUSA, 3aTPYAHEHUSA NPU OTBETAX Ha CTaH4APTHbIE BOMPOCHI.
3. Hanmume HeckonbKMX rpyobIxX OLWM60K, 60MbLLOr0 Yncna Herpyobix nNpu BOCNPOU3BELEHNN N3YUYEHHOIO MaTepuasa, 3HaUnTelbHoe
Hecob/04eHNe OCHOBHBIX MPaBuU/ KyNbTypbl YCTHOR peyn.

OneHka BBINOJTHEHUS NMPAKTHYECKHUX (JIa00pAaTOPHBIX) padoT.

OTmeTKa "5" cTaBUTCA, ECNN YYEHUK:

1) npaBuIbHO ONpeaennn Lenb OnbITa;

2) BbINOMHU/ paboTy B NO/IHOM 06beMe C cobMt04eHeM He0OX0AMMOI NOCNeA0BaTENbHOCTN NPOBEAEHNS OMbITOB M U3MEPEHMWIA;

3) caMOCTOSTeNbHO Y paunoHanbHO Bblbpa U NOArOTOBUA A5 OMNbiTa HE06X0AMMOE 060pYy0BaHME, BCE OMNbITbl MPOBES B YC/TOBUSX U
peXxxnumax, 06ecreymBaroLLmMX NnosiyyeHmne pesybTaToB U BbIBOLOB C HaMOO0/bLUEN TOUHOCTbIO;



4) Hay4HO rpaMoTHO, IOTMYHO Onuncan Hab4eHVs 1 ChoPMYNMPOBa/ BbIBOALI U3 OMbITa. B npeicTaBneHHOM OTYEeTe NPaBUIbHO U
aKKypaTHO BbIMO/IHWA BCE 3anucK, Tabnmubl, PUCYHKM, rpatnku, BbIYUCIIEHNA U CLENaN BbIBOAbI;
5) NposBAfeT OpraHN3aLMOHHO-TPYAOBbIE YMeHUS (MOALEPXNBaET YNCTOTY paboyero MecTa 1 NopsALOK Ha CTo/e, 3KOHOMHO UCMONb3YeT
pacxofHble MaTepuasbl).
7) 9KCMEPUMEHT OCYLLECTBASAET MO MaHy C Y4eTOM TEXHUKM 6e30nacHOCTM 1 npasua paboTbl C MaTepuasiamu 1 060pyLOBaHUEM.
OTmeTKa "4" CcTaBUTCS, €CNN YYEHWNK BbINOHWN/ TPEe6OBaHMA K OLieHKe "5", HO:
1. onbIT NPOBOAM/I B YC/I0BUSAX, HE 06ECMeYMBatOLLMX LOCTATOUHOM TOYHOCTU U3MEPEHWIA;
2. WK 6bI10 JONYLLEHO BA-TPU HELOYeTa,;
3. Unn He 6onee OAHOW Herpy60oi OLIMOKN 1 OQHOTO Hef04eTa,
4. NN 3KCNEePUMEHT MPOBeLEH He MOTHOCTBIO;
5. U1 B onuncaHnm HabaeHNA U3 OnbITa JONYCTUT HETOYHOCTK, BbIBOAb! CAENa HEMOHbIE.
OTmeTKa "3" cTaBUTCA, €C/IN YYEHUK:
1. npaBuIbLHO ONpeseNna LeSb ONnbITa; paboTy BbIMOMHAET NPABULHO HE MEHee YeM HamnosIoBMHY, 0fHaKO 06bEM BbIMO/IHEHHOM YacTU TaKoB,
4TO NO3BOJISET NOMYYNTb NPaBU/IbHbIE PE3Y/bTaTbl U BbIBOAbI MO OCHOBHbLIM, MPUHLUMNNAIBHO BXKHBLIM 33fa4amM paboThbl;
2. nnn noabop 060pyaoBaHNSA, 06LEKTOB, MaTepPUa/IoB, a TakXke paboTbl MO Hayasly OnbiTa MPOBEN C NMOMOLLLIO YUUTENS; UK B XOLe
MPOBeLEHNS OMbITa Y U3MEPEHWA BbINn AONYLLEHbI OLUNMOKM B ONUCAHUW HABMIOAEHWNIA, (hOPMYNNPOBaHUW BbIBOLOB;
3. OMbIT NPOBOAWIICS B HEpaLMOHa/IbHbIX YC/TOBUAX, YTO NPUBENO K NOyYeHUIO Pe3yNbTaToB C 60/bLUEN MOrPeLLHOCTLIO; WX B OTYETE Obln
[0NYyLLEeHbI B 00LLEN CNOXHOCTM He 60/iee ABYX OLUMOOK (B 3amnCaX efUHNL, U3MEPEHUSAX, B BbIYMUCIEHUAX, FpaduKax, Tabnmuax, cxemax, 1
T.4.) HE MPUHLMNWUAIBLHOIO 4NS AaHHOWN paboTbl XapakTepa, HO MOB/IMABLUMX Ha Pe3y/bTaT BbINOSHEHUS;
4. ponyckaet rpyoyto oLnOKy B Xo/e 3KcrnepnmeHTa (B 06bACHEHUN, B ODOPMIEHM paboThbl, B COG/HOAEHMIN NPaBU TEXHUKM 6€30MacHOCTM
npu paboTe ¢ matepraniaMmv 1 060pyL0BaHNEM), KOTOpas UCNPaBseTCA No TpebOBaHUIO YUUTENS.
OTmeTKa "2" cTaBUTCA, €C/IN YYEHUK:
1. He onpefenna caMoCTOATENIbHO Lie/b OMbITa; BbINOHW PaboTy HE MOIHOCTLHO, He NMOAr0TOBU HY)XXHOe 000pyA0BaHVe 1 06beM
BbIMO/IHEHHOW YacTy paboTbl He NMO3BOJISET CAeNaTb NPaBU/IbHbIX BbIBOLOB;
2. NN OMbITbl, U3MEPEHUA, BLIYUCIEHUA, HAOMIOAEHNS MPON3BOANINCE HEMPaBUIILHO;
3. nnu B Xope paboTbl U B 0THETE 0OHAPYXKU/IUCb B COBOKYMHOCTMW BCE HEJOCTAaTKM, OTMEUeHHbIe B Tpe60BaHMAX K OLeHKe "'3";
4. ponyckaet fge (1 6onee) rpybble OLLIMOKN B XOLE 3KCNEepUMeHTa, B 00BbACHEHUW, B OOPMIEHUN paboTbl, B COGMHOAEHUN NPaBUIT TEXHUKM
6e30macHOCTM Npu paboTe C BeLecTBamy U 060py0BaHNEM, KOTOPbIe He MOXKET UCMPaBUTb Aaxe Mo TPeboBaHMIO yUnUTens.
Ouemca CaMOCTOATEC/IbHBIX MUCbMEHHBIX U KOHTPOJIbHBIX paﬁoT.
OTmeTKa "5" cTaBUTCA, €C/IN YYEHUK:
1. BbINOSIHWUN paboTy 6e3 OLNOOK U He[0YETOB;
2) fonycTun He 6onee 04HOro Hefo4eTa.
OTmeTKa "4" CTaBUTCA, €CIN YYEHVK BbINOMHWA PaboTy NOMHOCTLIO, HO AOMYCTWUN B HE:
1. He 60nee 0AHOIN Herpyboii OLLIMOKN 1 O[JHOTO HEeL0YeTa;



2. U He 60nee ABYX HeLO4YeTOB.

OTmeTKa "3" CTaBUTCS, €CNMN YYEHUK NPaBUIbHO BbINOMHWUA He MeHee 2/3 paboTbl UK LOMyCTU:

1. He 6onee ABYX rpyobIX OLIMOOK;

2. UK He 60/1ee 0AHON rpy6oii N OAHOW Herpy6oii OLUIMGKIN 1 OAHOMO Heo4eTa,;

3. Unn He 6onee ABYX-TPeX HErpyobIX OLWNOOK;

4. WX OAHOM Herpy6oin OLLNGKIN 1N TPeX HeJ0uEeTOB;

5. An Npn OTCYTCTBUM OLUMOOK, HO MPW HAIMYNK YETbIPEX-NSATU HELO4ETOB.

OTmeTKa "2" cTaBUTCA, €C/IN YYEHUK:

1. jonNycTuA YACNO OLLUMGOK N HEJOHETOB MPEBOCXOAALLEE HOPMY, NMPU KOTOPOA MOXKET ObIThb BbICTaB/IEHA OLeHKa "3";
2. WX eC/IN MPaBU/IbHO BbIMNOHWI MEHee MOJI0BUHbI PaboThbl.

OueHka BbINOJHEHHUS TECTOBBIX padoT

OueHka  «5» CTaBUTCA, EC/IN YUEHVIK :
Habpan 90-100 % 6arvioB (OTHOCUTE/LHO MaKCVIMyMa).

OueHKa  «d» CTaBUTCSA, ECNM YUEHUK
Habpan 70-89 % 6Ganio..

OLeHKa «3» CTaBUTCA, eC/N YHEHVK:
Habpan 50-69 % 6anios

OLIEHKa «2» CTaBUTCA, ECNN YUEHUK:
Habpan MeHee 50 % 6Gasios

OnenuBanmne NPOEKTHON padoThl MO OHOJIOTUH

O6Lne TpeboBaHMA K NPOEKTHOM paboTe No 61MoNoruu.

MpefcTaBNSEMbIA NPOEKT AO/KEH UMETb TUTY/bHbIA NUCT C YKasaHMeM: (haMWIuW, WMEHWM, 0TYECTBA MCTIONHWUTENS U PyKoBoauTens (i)
MpPOoeKTa, Ha3BaHVe NPOEKTa, rofa HanucaHUs paboThl, yKasaHWeM Liefeii 1 3aaa4 NPOeKTHOW paboThl.



Copep>xaHne NPOeKTHOM paboTbl AOMKHO BK/IKOYATH Takue pasfesbl, Kak:
— BBefleHVe, B KOTOPOM 060CHOBbIBAETCA aKTya/lbHOCTb BbIOPaHHOI W/ paccMaTpUBaemoii Npo6iembl;
— MeCTO ¥ BpeMms BbINOSHEHMS paboThbl;
— KpaTKOe OnucaHue WCMoMb3yeMbIX METOAMK C CCblIIKaMM Ha WX aBTOPOB (ECM TaKOBble HEOOXOAMMbI AN paboTbl UK
1CMO/Mb30BA/IUCH B HEN);
— CUCTeMaTM3MpOBaHHbIe, 06paboTaHHble pe3ynbTaTbl UCCeA0BaHWIA;
— BbIBOfbI, CAENaHHbIE MOC/E 3aBEPLUEHNS PaboTbl Haf NPOEKTOM;
— MpaKTUYeCKOe NCMO/b30BaHME Pe3ynbTaToB MPOEKTa;
— COuMaIbHasA 3HaYMMOCTb MPOEKTa,;
- NPUNIOXKEHUE: hoTorpagmm, CXembl, YePTEXH, repbapun, TabnnLbl CO CTATUCTUYECKUMMN JaHHbIMU U T4,

KpuTepumn OLeHKN MPOeKTOB Mo 61Uonoruu:

— YeTKOCTb MOCTaB/IEHHOW Lienu 1 3a4ay;

— TemaTu4yeckas akTyasibHOCTb M 06beM MCNO/b30BAHHOW MTEPaTypbl;

— 060CHOBaHHOCTb BbIOpaHHbIX METOAMK A5 NPOBEAEHUS UCCNeA0BaHWIA;

— NOMHOTA PacKpbITUA BbIOPAHHON TEMbI MPOEKTA;

— 060CHOBaHHOCTb BbIBOJOB U UX COOTBETCTBME MOCTaBNEHHbIM 334avam;

— YpOBeHb MpefCTaB/EHHbIX AaHHbIX, MOMYYEHHbIX B XOAe WCCneaoBaHMs BblOpaHHON MNpobnemMbl (06beKTa), MX 06paboTka (Npu
HeobXxo4nuMOoCTH);

— aHa/in3 NonyYeHHbIX AaHHbIX;

— Hasmume B paboTe BbIBOAA UM NPAKTUYECKNX PEKOMEHALINIA;

KayecTBO OhopmMieHns paboTbl (HanMume poTOMaTepManoB, 3apMCOBOK, CMIMCKa MCNOMNb3YEMOI NMTepaTypbl, repbapHbIX MaTepuanoB K
NnpoekTam no 60TaHMKe U T.4.).

KpunTepnn OLEHKN BbICTYNIEHUSA AOKNaA4YMKa MO 3auimMTe NPOeKTa.

— 000CHOBAHHOCTb CTPYKTYPbI [JOK/1aA3;

—  BbIYJIEHEHVE [NTaBHOrO;

—  MOHOTA PacKpbITUA BbIOGPAHHOIN TEMATWMKMN UCCEA0BaHUA NPK 3aLLUTE;

—  MCMO/b30BaHWe HarNAAHO-UNTKCTPATABHOIO MaTepuana;

—  KOMMNETEHTHOCTb, 3PYANPOBaHHOCTb JOKMaAuMKa (BbICTYMatOLLEr0) Y YMEHNE ero 6bICTPO OPMEHTMPOBATLCS B CBOEW paboTe Npu 0TBETax
Ha BOMPOCbI, 3a/laBaeMble KOMUCCUEN (Y41eHaMM XXIOPU U/ 3KCNEPTHON KOMUCCUEN);



YPOBEHb NMpeacTaB/lEHNA AOKNada Mo MNPOEKTY (yMEHI/Ie MoNb30BaTbCA MPU U3NOXEHUWN OOKMafAa U OTBETaX Ha BOMPOCbl MaTepuanamu,
NoJIly4EHHbIMW B XO[€E VICCﬂe,EI,OBaHVIﬂ), YETKOCTb N ACHOCTbL MpPW O0TBETaX Ha BCE BO3HUKalOLLME B XOA€E AOKNada BOMPOCHI MO MPOEKTY, YTO
ABNAETCA HEOTbEMJIEMbIM MOKa3aTes1IeM CaMOCTOATE/IbHOCTU BbIMO/IHEHNA pa60TbI no BbI6paHHOVI TEME.









