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IHNOACHUTEJIBHASA 3AIIMCKA

Mporpamma no yye6Homy npeamety “Buonorus” (ganee - 6uonorusa) Ha
YPOBHE CpefHero obuiero obpasoBaHus pa3paboTaHa Ha OcHoBe defepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasoBaHun B Poccuiickoin deepaummy,
®roC COO, KoHuenuuu npenogaeBaHns y4debHOro npeameta «buonorns» u
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Nporpammbl BOCMUTaHWUS.

YuebHblin npeaMeT «buonorus» yrny6néHHoro ypoBHsi u3yyeHms (10-11
Knaccobl) SBNSAETCA OLHUM U3 KOMMOHEHTOB NpPeAMeTHOW 06/1acT «ECTeCTBEHHO-
Hay4Hble npeameTbi». CornacHo nonoxernusm ®rOC COO npotunnbHble y4ebHble
npeaMeTbl, U3y4yaemble Ha Yray6néHHOM  YpOBHE, ABAAKOTCA  CNOCOGOM
AndpepeHumaumMm  06y4eHUss Ha YpPOBHe cpefHero o6ulero o6pa3oBaHUA U
Npu3BaHbl 06ecneynTb NPeeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLWMM, CpefHUM
06LLMM, CpefHUM NPogecCUOHaNbHBIM 1 BbICLUMM 06pa3oBaHneM. B TO e Bpems
KaXAbld M3 3TUX Y4eOHbIX MPeAMETOB [AO/DKEH ObiTb OPWMEHTUPOBaH Ha
MPUOPUTETHOE peLleHne 06pa3oBaTe/ibHbIX, BOCMUTATE/IbHLIX W Pa3BUBAMOLLMX
3aflay, CBSI3aHHbIX C MNpPOQOpMeHTaUMer 0byYatoLWMXCa U CTUMY/IMPOBAHMEM
NHTepeca K KOHKPETHOW 006/1acTh Hay4yHOro 3HaHWs, CBA3aHHOro ¢ 61onoruen,
MeVLMHON, 3KOIOTUed, NCUXOIOTUE, CNOPTOM U BOEHHbLIM [e/10M.

Mporpamma rno yyebHomy npeameTy "buonormsa™ gaéT npeactaBieHne o Lenm
N 3aa4ax M3yyeHus yyebHOro npeameTa «bronorus» Ha yrny61eéHHOM YPOBHE,
onpedenser o6s3atenibHoe (MHBapUAHTHOE) MpeAMEeTHOe COAepXXaHue, ero
CTPYKTYpMpOBaHMe MO pasfgenaMm W Temam, pacrpefesnieHne Mo  Knaccam,
PEKOMEHAYeT MOCnefoBaTe/IbHOCTb M3Y4YeHMsi y4ebHOro martepuana ¢ Y4YETOoM
MeXMNpPeAMETHbIX W BHYTPUNPEAMETHbIX CBSA3el, JIOTUMKU Yy4yebHOro npotecca,
BO3pacTHbIX 0COGEHHOCTEN 00y4atoLwmnxcs. B nporpamme no 6uonorum peann3oBaH
MPUHLMN NPEEMCTBEHHOCTU C U3YYeHNeM G1OOrMK Ha YPOBHE OCHOBHOIO 06LLEro
obpazoBaHus, Gnarofgaps 4emMy MPOCMAaTPMBAETCA  HanpaB/fIeHHOCTb  Ha
nocnedytollee pasBuUTUE  OUMONMOTUMYECKUX  3HAHWIA, OPUEHTUPOBAHHBLIX Ha
(hopmMupoBaHMe  eCTECTBEHHO-HAYYHOrO0  MUPOBO33PEHWSA,  3KOIOMMYECKOoro
MbILLINIEHUNSA, MPeLCTaBNEHMIA O 3[,0POBOM 06pase XM3HW, Ha BOCNUTaHNe GepexxHOro
OTHOLLEHMA K OKpY>KatoLLLel npupoaHon cpege. B nporpamme no 61Monornm takxke
MoKasaHbl BO3MOXHOCTM Yy4yeOGHOro npegmetra «buonorus» B peanvsayuu
Tpe6oBaHuin ®rOC COO K nnaHMPyeMbIM NIMYHOCTHLIM, MeTanpeaMeTHbIM U
NpeAMeTHbIM pe3y/ibTatam 06yyYeHus 1 B (hOPMUPOBaHM OCHOBHbIX BUAOB Y4eOHO-
Mo3HaBaTe/lbHOW  [eATe/IbHOCTM  00y4yalomMXCcss MO  OCBOEHUIO  COAEpXKaHus
6ronornyeckoro 0bpasosaHNa Ha YpoBHe CpeaHero o6Lero obpasoBaHus.

YuebHbIin npeameT «bronorus» Ha ypoBHe cpefHero obuero o6pasoBaHus
3aBepLUaeT 6rosiornyeckoe obpas3oBaHyie B LLIKO/E 1 OPUEHTMPOBAH Ha pacLUMpeHue
1 yrny6neHne 3HaHNi 06y4aroLLMXCS O XXMBOW NPUPOLE, OCHOBaX MOMEKY/SPHOM U



KNIETOYHOW Bmonorum, aMmepuonormm 1 6UoforMn pasBuUTUsA, FrEHETUKN, CeNleKL N,
OGMOTEXHOMOr M, 3BOJTOLMOHHOIO YYEHMS N 3KOMIOTUN.

N3yueHne yyebHOro npegmeta «buonorus» Ha Yrny6/7eHHOM YpOBHE
OPMEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCNefYHOLWeMY MOyYEHNIO
buonornyeckoro  obpasoBaHMs B BYy3aX UM OpraHu3aumax  CpefHero
npoeccnoHanbHOro obpasosaHns. OCHOBY ero Cofep>kaHns COCTaB/sAeT cucTema
OVONIOTUYECKMX  3HAHWWA,  MOMYYEHHbIX NPU  M3YyYeHUn  ObyyvaroLMMUCA
COOTBETCTBYIOLLMX CUCTEMATUYECKUX Pa3fesioB GMOMOrMM Ha YpOBHE OCHOBHOIO
obulero obpasoBaHua, B 10-11 Knaccax 3TW 3HaHWA MONyYaroT pasBuTHe. Tak,
pacluvpeHbl 1 yrnybneHbl OGMOMOTMYECKNe 3HaHWUSA O PaCTeHUAX, >KMBOTHbIX,
rpnbax, 6akTepusix, OpraHuM3Me YesnioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
A0MOJIHUTENbHO BKKOYEHbI 6UONOrMYecKne CBefeHNs NPUKIagHoro 1 noMcKoBoro
XapaKTepa, KOTOpble MOXHO WUCMO0/Ib30BaTb KaK OPUEHTMPbI 415 MOC/eAyHoLEero
Bbl6opa npodeccun. Bo3moXKHa TakkKe WHTerpauusi 61onornyecKmx 3HaHUn c
COOTBETCTBYIOLWMMN 3HAHUAMMK, MONYYEHHbIMW 00y4YatoWMMNCA MPU N3YUYeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpyKTypa nporpaMmmMmbl Mo Yy4debHOMy npeameTy "Buonorns” otpaxaer
CUCTEMHO-YPOBHEBbLIA W 3BOMOLMOHHBLIA  MOAXOAbl K M3Y4YeHUIO 6uonoruum.
CornacHo UM, K3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHbIe 415 XUBbLIX
CUCTEM Pa3HOro YPOBHSA OpraHun3auumy, 3BOMIOLUN OPraHNYeckoro mMupa Ha 3emie,
COXpaHeHus 61MoIorM4eckoro pasHoobpasns nnaHeTsl. Tak, B 10 Knacce n3y4aroTcs
OCHOBbl MOJEKYNAPHOM W KNETOYHOW 6Guonormun, amépuonorum n 6uonoruun
Pa3BUTUA, TEHETUKU U CeNekuumn, BUOTEXHONOMUN U CUHTETUYECKON G1oNornu,
aKTya/IM3NPYOTCA 3HaHUS 00ydarowmxcs no 60TaHMKe, 300/10MMK, aHaTOMUW,
(hm3monorum yenoseka. B 11 knacce m3y4yatoTcs 3BOMOLMOHHOE YYeHWe, OCHOBbI
3KOJIOTUN 1 YYeHue 0 brocdepe.

YuebHblin  npegMeT  «buonorms»  npu3BaH  06ecneynMTb  OCBOEHME
06yyaloLLMMmMcs 61MONOTMYECKNX TEOPUIA N 3aKOHOB, UAEW, MPUHLUMMOB W NpaBun,
NeXalmx B OCHOBE COBPEMEHHOI eCTeCTBEHHO-HaYy4YHO KapTUHbI MUPa, 3HaHWI 0
CTPOEHMMN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHvama, Monynauuu,
61OLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYUYHbIX AOCTUXKEHUAX, COBPEMEHHbIX
nccneaoBaHNAX B 610N0rMK, NPUKNaAHbIX acnekTax 61Monornyeckmnx 3HaHuin. Ans
pasBUTUS W MOAAEPXaHUA WHTepeca 00y4yaroLMXCA K OMOorMn Hapsgy co
3HauNTE/IbHbIM 06BLEMOM TEOPETUYECKOro MaTepuana B COAepXKaHnn MnporpamMmms
no 6monorum npegycMoTpeHo 3HAKOMCTBO C UCTOPUEl CTaHOB/IEHWNA U Pa3BUTUS
TOW WM NHOWN 061aCTN BUOMOTM, BK/IALOM OTEYECTBEHHbIX N 3aPYOEXKHbIX YUYEHbIX
B PELLEHNE BXKHENLLNX BMOMOrMYECKNX N IKOTOTUYECKMX MPOB/IEM.

Llenb n3yyeHns yyebHoro npeameta «bnonorus» Ha yrny6n1éHHOM YpoBHe —
OBNafleHVe  06y4YaloLMMUCA  3HAHUAMKM O  CTPYKTYPHO-(YHKLMOHA/IbHOM



OpraHu3auum H>KMBbIX CUCTEM PasHOro paHra W npuobpeTeHne YMeHUN
MCMO0/b30BaTh 3TV 3HAHMS B (DOPMMPOBAHUN MHTEpPeca K OnpeaenéHHon obnactu
npod)ecCnoHanbHON AesATeNbHOCT, CBA3aHHOW C 6Guonorvend, UM K BblIOOPY
y4ebHOro 3aBefieHns Ana NPOA0/IKeHNS 6MOI0rMYecKoro o6pasoBaHms.

[ocTvkeHne Uenn  un3yyeHus ydebHOro npegmeta «buonorms»  Ha
yrny61éHHOM YPOBHE 06ecrneynBaeTcs peLleHeM CreyoLmx 3aau:

OCBOEHME 00Y4YatoLLMMNCA CUCTEMbI BMONTOTMYECKUX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3akoHaxX, 3aKOHOMEPHOCTAX U
rpaBunax, COCTaBNALLMNX COBPEMEHHYIO eCTECTBEHHO-HAYYHYHO KapTUHY MUPa; O
CTPOEHWUN, MHOroo6pasnm K OCOOEHHOCTAX OMONOTMYEeCKMX cucTem (KeTka,
opraHusMm, nonynaums, Bug, buoreoLeHos, rocgepa); 0 BbIAAKOLLMXCA OTKPbITUAX
N COBPEMEHHbBIX UCCe0BaHNAX B GLMOIOTUN;

O3HaKoOM/ieHVe 00yYatoLWmMXcss C MeToAaMu MO3HaHUS XKMBOW NPUPOAbI:
nccneaoBaTeNbCKMMM — MeTodaMn  BMONOrMYecKUX HayK  (MONEKYNSIPHOW 1
KNIETOYHOM 61oiorumn, amepronorum n 6UONOrnmn PasBUTUSA, FeHETUKU U CeEKLMMN,
OVMOTEXHOMOTMM U CUHTETUYECKOW OMOMOTUK, NaeOHTONOMNN,  3KOMOTUN);
MeToJaMn CaMOCTOATENIbHOrO MPOBeAEHNA OMONOrMYecKMX WuccnefoBaHUi B
nabopatopum wn B npupode (HabnwogeHue, W3MEpPEHME,  3KCMEPUMEHT,
MOZeNMpoBaHue);

OBNafieHne  00y4aloLMMUCH  YMEHUSMU:  CaMOCTOATE/IbHO  HaxoA4MWTb,
aHaM3MpoBaTb U MCMOMb30BaTb OMONOIMYECKYHD WH(OPMaLMIO; MOMb30BaTbLCH
6MONOrMYECKON TEPMUHONOIMEA U CUMBOJIMKON; YCTaHaBMMBaTb CBSI3b MeEXAy
pasBuTMeM 6MONOrMM U COLMASIbHO-9KOHOMUYECKUMIW U 3KOIOrMYECKUMU
npo6nemMaMn 4YenoBevecTBa; OLEHMBATbL MOCMEACTBUSA CBOEN AeATeSIbHOCTU Mo
OTHOLUEHMIO K OKpY)Kalollel npupoaHoOM cpefe, COGCTBEHHOMY 3[0POBbIO U
30POBbI0  OKpYXaloWwmx  fogeil; 060CHOBbIBATL M cobnogatb  Mepbl
MNPOMNAKTUKN NHPEKLMOHHBLIX 3ab0/1eBaHMIA, Npasuia NoBefeHns B NpUpoae U
obecrievyeHns 6e30MacHOCTN COOCTBEHHOWN YXXM3HEAEATE/IbHOCTU B Upe3BblyaliHbIX
CUTyaumsx MpPUPOLHOTO W TEXHOreHHOro  XapakKTepa, XapakTepu3oBaTb
COBpPEMEHHbIe Hay4Hble OTKPbLITUA B 061acTy G1onoruu;

pasBUTHE Y 06YUaIOLLIMXCA UHTENIEKTYalIbHbIX U TBOPYECKMX CNOCOBHOCTEN B
npouecce 3HaKOMCTBA C BblJAlOWMMUCA OTKPbITUAMW U COBPEMEHHbLIMU
nccnegoBaHNAMM B OGMONOTUK, pellaeMbiMK eto  npobieMamu, MeTOAO0TNeN
610/10rMYeCKOro UccneaoBaHuns, NPoBeAeHNs 3KCNePUMEHTa/IbHbIX UCCNeL0BaHN,
peLleHnss 61onornyecknx 3afad, MoAenMpoBaHuUsA OUONOrMYECKMX OOBEKTOB U
MPOLLECCOB;

BOCMUTaHKE Yy 06yyatoLLMXCA LLleHHOCTHOr0 OTHOLLUEHMS K YXMBOW NPUPOAe B
LIe/IOM U K OTAe/IbHbIM €€ 00beKTam W ABIEHUAM; (DOPMMPOBAHNE 3KOMOMMYECKOMN,



reHeTMYeCKOM rpaMoOTHOCTH, 06LLEN Ky/bTYpPbl MOBEAEHWNSA B NPUPOAE; MHTerpawmm
eCTECTBEHHO-HaY4YHbIX 3HAHWIA;

npuobpeTeHre  0Oy4YalOWMMMCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
MPYPOA0NO/L30BaHNM (CO6/I0AEHNE NPaBW NOBEAEHNS B NMPUPOLE, OXPaHbl BUAOB,
akocuctem, 6uocdgepbl), COXpaHEHMM COOCTBEHHOrO 340pOBbs U 3[0POBbS
OKpyXarowmx nofei  (cobnofgeHns Mep  nNpounakTukn  3aboneBaHun,
obecneyeHe 6e30MaCHOCTU >XU3HeLEATENIbHOCTU B YPe3BblYaHbIX CUTYaLMAX
MPUPOAHON0O WM  TEXHOMEHHOr0  XapakTepa) Ha OCHOBE  MCMOJb30BaHWS
GMO/TIOMMYECKMX 3HAHWIA 1 YMEHWIA B NOBCEAHEBHOW XKN3HN;

co3flaHMe  YCNoBWM AN OCO3HAHHOrO  Bblbopa  O6yuvatoLLMMMKCS
NHANBUAYa/TbHOM obpasoBaresibHOW TpaekTopun, CNocobCTBYyHOLLEN
nocneayroleMy npogecCMoHalbHOMY CaMOOMNpPeaeeHNo, B COOTBETCTBUM C
WHAMBUAYASIbHBIMU MHTepecaMun 1 NOTPeOGHOCTAMIN pernoHa.

Ob6Lee Yncno YacoB, OTBEEHHbIX HA U3y4YeHne G1oNornum Ha yrny61eHHOM
YPOBHE cpeAHero obuiero obpasosaHus, coctasnseT 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Heflento).

OT1bop opraHM3auMoHHbIX (hOpM, METOAOB W CPeAcTB 00y4veHUs Gronoruun
OCYLLIECTB/IAETCA C YYETOM CMEUUPUKA ero COAepXKaHWs W HanpaB/eHHOCTU Ha
NPoOAo/KeHNe  OMONOrMYecKoro 06pas3oBaHUs B OpraHuM3auusaX — CpeaHero
MPOECCUOHANBHOIO 1 BbICLLEro 06pa3oBaHus.

Ob6#3aTe/bHbIM YCI0BMEM MPU 06yYeHUM B1ONOrMK Ha yriy61EHHOM YPOBHe
ABNAETCS MPOBeAeHNe NabopaTopHbIX M MPaKTUYeCKUX paboT. Takke y4acTue
06yyaloLMxXca B BbINOHEHUN MPOEKTHLIX U y4ebHO-UCCNea0BaTeNbCKNX paborT,
TemMaTuKa KOTOpbIX OMpPefeNseTcs yunTesieM Ha OCHOBE MEIOLLMXCA MaTepuasibHO-
TEXHUYECKMX PECYPCOB 1N MECTHbIX NPUPOAHLIX YC/TOBUIA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

CopepxaHve nporpammbl, BblgefIeHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapcTBeHHolu ntorosoi attectauum (FNA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 6nonorna — KoMniaekcHaa Hayka. Kpatkas nctopus passutums
ovonorun.  buonornyeckue  Haykm M M3yvyaeMble UMW MPO6GSEMBI.
dyHOamMeHTaNbHbIE, MPUKNaAHbIe W MOWCKOBble Hay4yHble WCCNef0oBaHUS B
Guonorun.

3HaueHne 6monormm B (HOPMUPOBAHUN COBPEMEHHOW €CTeCTBEHHO-HaY4YHOM
KapTuUHbl Mupa. lpodeccum, cBszaHHble C 6Guonornein. 3HavyeHne GuoorMN B
NPaKTUYeCKOW [esATeNbHOCTU  YesloBeKa: MeauuMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTW, OXpaHe NPUPOLbI.

JlemoHcTpanuu

MopTpeTbl: ApucToTenb, TeopacT, K. JInHHeR, XK. b. JTamapk, Y. JapsuH, Y.
apsent, I'. MeHgens, B. V. BepHaackuia, W. . Masnos, N. . MeuHukos, H. W.
Basunos, H. B. Tumocees-Pecosckuid, k. YoTtcoH, ®. Kpuk, A. K. benses.

Tabnuubl 1 cxembl: «CBA3b GMoOTUN C ApYruMy Haykamu», «Cucrema
BMONOrNYECKMX HayK».

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

YXuBble CUCTeMbl Kak npeameT u3ydeHus 6uonornn. CBOMCTBA >KMBbIX
CUCTEM: eAMHCTBO XMMMWYECKOro CoCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
C/IOXKHOCTb U YMOPSAAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CaMOOpraHu3aums,
CamMOBOCIMPOV3BeeHNE, Pa3LPaXXUMOCTb, M3MEHUNBOCTb, POCT U pPasBUTHE.

YpPOBHM OpraHu3aumm >KMBbIX CUCTEM: MONEKYNAPHbIA,  KNETOYHbIN,
TKaHeBbIN, OpraHNU3MeHHbI, nonynAauMoHHO-BMA0BOW, 3KOCUCTEMHbIIA
(buoreoueHoTUYECKNI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbLIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOFO. KM3Hb Kak (hopMa CyLLEeCTBOBaHMS
matepun. Hayku, nsydaroLme XnBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHn3aLmu.

3yyeHne XuBbIX cucteM. Metofbl 6uvonornyeckon Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTeMaTmnsaums, MetaaHanus. MNMoHATME 0 3aBUCUMON U
He3aBUCUMOW NepeMeHHON. [MnaHuMpoBaHMe 3KcnepumeHTa. [locTaHOBKa U
nposepka runotes. Hynesas runotesa. MNMoHATVE BbIOOPKM N €€ LOCTOBEPHOCT.
Pa3bpoc B 0Ouonormyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbTatoB. [pUUYMHBI  UCKAXEHUS PesynbTaToB  3KCnepumeHTta. [loHATMe
CTaTUCTUYECKOrO TecTa.

JleMoHCTpanun



Tabnuubl 1 cxembl: «OCHOBHblE TMPU3HAKM XU3HWU», «buonornyeckme
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHME >XMBOTHOM KETKU», «TKaHW >KMBOTHbIX», «CUCTEMbI
OpraHoB Yesl0BEYECKOro opraHumsma», «buoreoueHos», «buochepa», «MeTtoabl
N3YYeHUs XNBOIN NPUPOLbI».

O6opyfoBaHue: n1abopaTopHoe 060pya0BaHME 418 NPOBeAEHUS HAGMOAEHN,
N3MEPEHNIA, IKCNEPUMEHTOB.

IIpakTHyeckas pa6ora «/ICNONb30BaHWE pPas3/IMYHbIX METOA0B  MpW
N3YYEHUWN XKMBbIX CUCTEM>.

Tema 3. buosorus KieTku

Krnetka — CTPYKTYpHO-(hYHKUMOHabHAA eauMHuLa  >KMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTkl P. N'yka, A. JleBeHryka. KnetouHasi Teopus (T. LLIBaHH,
M. LneingeH, P. BupxoB). OCHOBHble MNOMOXEHUA COBPEMEHHON KNETOYHOIA
Teopuu.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LeHTpUgyrmpoeaHne, KynbTUBUPOBaHUE KNeTOK. M3yuenue @OUKCUPOBAHHBIX
Kiemok. INEKTPOHHaA MUKpocKonua. Kougorarnvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

MopTpeTbl: P. T'yK, A. NleBeHryk, T. LLiBaHH, M. LLineigeH, P. Bupxos, K. M.
bap.

Tabnmupbl N cxeMbl: «CBETOBOW MUKPOCKOM», «DNEKTPOHHBIA MUKPOCKOM>,
«/cToprsa pa3BUTUSA METOA0B MUKPOCKOMNN.

O6opyoBaHMe: CBETOBOW MMUKPOCKOMN, MUKporpenaparbl PacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasbHbIX KETOK.

IIpakTuueckass padora «/I3ydeHMe MeTOOB K/ETOYHOW  6rmonoruu
(xpomaTorpadus, anekTpodopes, AnddepeHUMaNbHOE  LEHTPUQYrmpoBaHme,
MLP)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMUYECKNA cOoCTaB KNETKW. Makpo-, MUKPO- U YNbTPaMUKPO3NEMEHTI.
Bofa 1 eé ponb Kak pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUN KNETKM,
Tensioperynaumn. MumHepasibHble BELLECTBA KNEeTKK, X 61onornyeckas posb. Posb
KaTMOHOB 1 aHWOHOB B K/IETKE.

OpraHuyeckmne BellecTBa KNeTKW. buonormnyeckne nonnumepsl. benku.
AMVHOKMNCNOTHbIA cocTaB 6e/1koB. CTPYKTYpbl 6eNKOBOWM MOMEKybl. [epBuyHas
CTPyKTypa 6efika, nenTugHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTMYHAS
CTPYKTYpbl.  [eHaTypaumsi. CsoilcTBa 6enkoB. Knaccudmkauma — Genkos.
Buonornyeckune QpyHKUUN 6eKOB. [Ipuonet.



Yrnesobl. MoHocaxapuabl, gucaxapubl, onurocaxapubl 1 noamcaxapubl.
Obwnini  nnaH CTPOEHMA U (PU3NKO-XMMUYECKMe  CBOWCTBA  YreBOfOB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunnapl. FvapodunnbHo-rnapodobHble CBOMCTBA. Knaccupukaums nunnaos.
Tpurnnuepnabl, oconunuasl, BOCKW, CcTepouibl. buonornyeckne MyHKLMM
nnnunaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CMIOCOBHOCTL K
caMo3aMblKaHW0, NONYNPOHNLAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuvHUMn kKomniemeHTapHocTu. [MpaBuno Yapragda. CTpykTypa
OHK — pBoiiHas cnupanb. MecToHaxoXaeHne n 6uonorunveckme gyHkumm AHK.
Buabl PHK. ®yHkumn PHK B KneTke.

CTtpoeHne monekynbl AT®. Makposapruyeckne cesisan B Monekyne ATO.
Buonornyeckune yHkumn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX QYHKLUNN B
KneTke. /{pyeue nyxneosuompugpocpamor (HTD). CekBeHnMpoBaHue AHK. Memoowr
CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorusa: 6uoxmMmyeckne n 6uomsnyeckne mccregoBaHus
CoCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OGUOMONEKYN. Mooderuposanue
CMPYKmMypsl U QYHKYUL OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeaHuQeCKuzZ curmes 5u0MOJl€Kle u ux H@I’lpupO@Hblx AHRAJN02086.

JleMoHCTpauumn

MopTpeTsl: J1. MNonnHr, AX. YoTcoH, ®. Kpuk, M. YUNkuHc, P. ®paHkiunH, P.
CaHrep, C. NMpy3nHep.

Anarpammbl: «PacnpefeneHne XMMUYECKMX 3/1EMEHTOB B HEXXMBOW NMPUPoOAe»,
«PacnpefieneHne XMMUYeCKNX 3/1eMEHTOB B XXUBOI NPUPoAe».

Tabnuubl N cxembl: «lleproanyeckas Tabnmua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MONeKy bl 6enka», «CTPYKTYpbl 6e/KOBON MONeKYNbl», «CTPOEHWE MOMEKY/
yrnesofoB», «CTpOeHue MOMeKyn NuMnuaoB», «HYK/EMHOBbIE  KUCOTbI»,
«CTpoeHne Monekynbl AT®»,

O6opyaoBaHue: XMMmmn4yeckas nocyaa n 06opygosaHue.

JlaGopaTopnas padora «O6Hapy>keHMe 6eNKOB C MOMOLLbK KaYeCTBEHHbIX
peakuuii».

JlabGopaTopHnasi padora «/iccnegoBaHne HYKNEMHOBbLIX KUCNOT, BblAeNeHHbIX
N3 KNETOK Pa3/IMYHbIX OpraHn3MoB».

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tunbl  KNEeTOK: 3yKapuotuyeckasa W npokapmotmuyeckasd. CTPYKTYpHO-
(hYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeHMe NpoKapnoTUYEeCKOM KNeTKU. KneTouHas CTeHKa 6akTepuia 1 apxen.
OCO6GEHHOCTM CTPOEHUSI TEeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 posb NpoKapmnoT B BUoLeHO3ax.

CTpoeHue 1 (hYHKLMOHMPOBaHME 3YKapnoTUYeCKON KneTKu. MNnasmaTnyeckas
mMemb6paHa (nnasmanemma). CTpyKTypa nnasmaTuyeckor MemopaHbl. TpaHCropT
BELLIECTB Yepes Nnia3mMaTUYeCcKyro MeMopaHy: naccuBHbIA (Anddysns, obneryéHHas
Anddysnsa), akTuBHbIA (MEPBUYHBLIA M BTOPUYHBLIA AKTUBHbLIA  TPAHCMOPT).
MonynpoHMLaemMocTb MeMOpaHbl. PaboTa HaTpuii-KanMeBoro Hacoca. HA0LUMTO3:
MUHOLUMTO3, (haroumTtos. Ik3oumTo3. KnetouHad cteHka. CTpyKTypa u yHKUUn
KNIETOYHOM CTEHKM pacTeHWIA, rpnbos.

LinTonnasma. LiMto3onb. LiuTockenet. [BvxeHne uuTonnasmbl. OpraHonib!
KneTkn. OgHoMeMbOpaHHble opraHouabl KNeTKK: aHAonasmarmnyeckas cets (3ArC),
annapat [ofbApKK, JIM30COMbI, WX CTPOeHVWEe W (YHKUMW. B3anMocBA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNIETOYHbIX MeMbpaH. ['nafkui (arpaHynspHbli1) a3HA0MNA3MaTUUYECKUIA PETUKYNYM.,
CekpeTopHasa (yHKUMA annaparta [fonbMku. Moougurayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame I onvosxcu. TPAHCNOPT BELLECTB B
KneTke. Bakyonu pacTUTenbHbIX KNETOK. KNeTouHbIi cok. Typrop.

[MoNyaBTOHOMHblEe — OpraHoMfbl  KMeTKW:  MUTOXOHAPWW,  NNacTufbl.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHne U (DYHKUMU MUTOXOHAPWUA W nnactug. lepBuYHbIe,
BTOPMYHbIE U C/IOXKHbIE NAACTUALI POTOCUHTE3UPYIOLLMX 3YKapnoT. X/10ponaacThl,
XPOMONNACTbI, TENKOMNACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHue U yHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeoi.
MuKpounameHTbl. Axmunosvie mukpogpunamernmor. MblLLIEYHbIE  KNETKMW.
Axmunosvie komnonenmol HembiuteuHvlx Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe ” [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uutonnasmbl. LleHTpuonb. benxu, accoyuuposarHnvie ¢ MukpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. O6onoyka a4pa, XpomMaTuH, KapuoniasMa, AApbILKU, UX CTPOEHUE U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTepasHOM sape. Dyxpomamun u 2emepoxpomamur. BeNKu
XpOMaTUHA — TUCTOHbI. /lunamuka s0epHol 006010uKU 6 Mmumose. AHoephblil
mpaucnopm.

KneTouHble BKNOUeHMA. CpaBHUTE/bHAA XapaKTepUCTUKA KNEeTOK 3yKapuoT
(pacTuTeNIbHOW, XXMBOTHOM, FPUGHOIA).

JdeMoHCcTpauu



MopTpeTbl: K.C. MepexxkoBckuid, J1. Maprynuc.

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuUOTMYECKON KNeTKu», «CTpoeHune
XMBOTHOW  KNeTKku», «CTpOeHMe  pacTUTeNlbHOW  KNeTku»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

O6opyaoBaHMe: CBETOBOM MMWKPOCKOM, MUKpOMNpenapatbl PacTUTESIbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnass paGora «/I3yyeHMe CTPOEHWA KNETOK  pas/inyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHue naasmonmMsa W gennasmonusa B
PaCTUTENIbHbIX K/IETKaX».

IIpakTHyeckas padora «/13yyeHne ABMKEHNA LMTOMNA3Mbl B paCTUTESIbHbIX
K/IETKax».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUNIAUNA N AUCCUMUNALNA — IBe CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OHepreTuyeckoe obecrnevyeHne KeTKU: npespalleHe ATD B
0OMeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuil  KIeTOYHOro
meTabonmama. PepMeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHuU3M [JeiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNUYeCKMX KaTasim3aTtopoB. benku-
aKTMBaTopbl N GENKU-UHITMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (DepMeHTATUBHbIX
peakuuii OT pasinyHbIX PaKTopOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmol U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
hoTocmHTe3a. CBeToBas M TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
Gomocunmesa. NPOAYKTUBHOCTb POTOCKHTE3A. BNnsHMe pasinyHbIX PakTopoB Ha
CKOPOCTb POTOCUHTE3A. 3HaYeHMe )OTOCUHTE3A.

XemMOCHHTES. Pa3Hoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HATpUUUMpyoLmne 6GakTepuu, >kenesobaktepun, cepobakTepun, BOLOPOAHbIE
GakTepun. 3Ha4yeHMEe XeMOCUHTE3a.

AHa3pobHble OpraHnsmbl. Bugabl 6poxkeHus. TpoayKTbl OPOXKEHUA U KX
NCMO/Mb30BaHNE YeNOBEKOM. AHAa3pOOHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3p06HbIE OpraHu3mbl. ATansl 3HepreTN4ecKoro obMmeHa.
[MoaroToBUTENbHBIN 3Tam. ['IMKONN3 — 6ECKMCIOPOAHOE pacLLensieHNe rNHKOo3bl.

Bronornyeckoe OKMUCNeHVe, UK KNEeTOYHOE AbiXaHue. POsib MUTOXOHAPWUIA B
npoueccax 6MoIOrMYecKoro oKMcneHus. Limknuyeckme peakuyn. OKUCINTEIbHOE
(hochopunmpoBaHue. Suepeus memobpannozo epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszer. TpenmyLlecTBa aspobHOro nytn obmeHa
BeLLLeCTB nepes aHaspoOHbIM. DPPEKTUBHOCTb IHEPreTUUYeCKOro obmeHa.

JleMoHCTpanun

MopTpeTbl: k. Mpuctaun, K. A. Tumupsazes, C. H. BuHorpaackuii, B. A.
SHrenwrapar, M. Mutyenn, I'. A. 3aBap3vH.

Tabnumupl U cxembl: «POTOCUHTES», «ODHEPreTUUHECKMIA 0OMEH», «BUOCUHTES
benka», «CTpoeHne hepmeHTa», «XeMOCUHTE3Y.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHMe ANS NPUroTOB/IEHUSA
MOCTOAHHbLIX 1 BPEMEHHbIX MUKPOMPEnapaTos.

JlaGopaTopuas padora «/13y4yeHune KaTaIMTUYECKON aKkTUBHOCTU (hepMEHTOB
(Ha npymMepe amuniasbl UK KaTanasbl)».

JlaGopaTopnass padora «l/I3ydyeHMe (pepPMEHTaTMBHOIO pacLlenneHuns
nepokcunaa BOA0POAA B PACTUTE/IbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHME [MpoLLeccoB  (POTOCMHTE3a W
XeMOCUHTe3a.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun MaTtpuyHoro cuHTesa. MpuHUUN KOMMIEMEeHTapHOCTU B peakuusax
MaTPUYHOro CUHTEe3a. Peanmsaumns HacneACTBEHHOW UH(opMaumn. eHeTUYecKuia
KOA, ero CBOWCTBa. TpaHCcKpunuus — maTpuuHbid cuHTes PHK. TpuHumnbl
TPaHCKPUMNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapanieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTtune TpaHcnopTHbIX PHK B 6rocnHTese 6eska.
Ycnosusi 6rocuHTesa 6enka. KogupoBaHve amMmHOKMUCNOT. Ponb pubocom B
brocuHTE3e Genka.

Cospemennvie npeocmasienuss o cmpoeruu 2enog. OpraHu3auna reHoma y
NMPOKapmoT N 3yKapuoT. Perynauma akTMBHOCTM FeHOB Y MpPoOKapuoT. 'mnoTesa
oriepoHa (. XKakob, XX. MaH0). Moxexyiapuvie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomol eenos. Perynayma 06MeHHbIX
MPOLLECCOB B KneTKe. KNeTouHbIi rOMeocTas.

Bupycbl — HeKNeTouHble POPMbI XXMU3HWU 1 06/MraTHble napasuTol. CTpoeHMe
MPOCTbIX U C/IOXHbIX BUPYCOB, PETPOBMPYCOB, 6akTepnoMaroB. JKusznenuviili yuxi
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a601eBaHUS YeNOBeKa, XXUBOTHbIX, pacTeHuid. CIMA A, COVID-19,
coumasibHble U MegULMHCKKE NPobembl.

Buoungopmamuxa: unmeepayusi u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYPHbIX Ouo02uYeckux oannvlx. Hanomexuonoeuu 6 ouonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

MopTpeTbl: H. K. Konbuos, 4. . ViBaHOBCKUIA.

Tabnuubl n cxembl: «brnocnHTe3 6efika», «"eHeTUYeCKuin Kog», «Bupycbi»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl W peryndumsa. WHTeptasa M MUTOS3.
OCo6eHHOCTM NpOLeccoB, MpOTEKaloWmUX B MHTepgase. oAarotoBka KAeTkU K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTePdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaums. MpuHumunbl penamkayun OHK:
KOMIM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATMBHbIA  CUHTE3,  aHTMNapa/ie/IbHOCTb.
MexaHun3m pennvkauum OAHK. Xpomocombl. CTpoeHMe XpomocoMm. Tenomepsl K
TenoMepasza. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. [AuniongHblini un
ranfiongHoli  Habopbl XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10Bble
XPOMOCOMbI.

[eneHve Knetkn — mntos. Ctagum MmTOo3a U NPOUCXOAALLME B HUX MPOLIECCHI.
Tunbl MUTO3a. KapnoknHes 1 LMTOKNHE3. BUONornyeckoe 3HaueHne MMTo3a.

Perynauma MUTOTUYECKOTO UMKNAa KNeTku. lMporpammupyemas KneToyHas
rméesnb — anonTos.

KnetoyHoe A4p0, XPOMOCOMbI, (DYHKUMOHaNbHAsA reHOMWUKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

Tabnuubl N cxembl: «XKU3HEHHbIA UMK KNETKM», «Mutos», «CTpoeHume
Xpomocom», «Pennukaunsa JHK».

O6opyaoBaHue: CBETOBOM MUKPOCKON, MUKponpenapaTbl: «MWTO3 B KeTKax
KOpeLLlKa NyKa.

JlaGopaTopnasi  pabora  «l/I3ydyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKpOnpenapaTax».

JlaGopaTopnas padora «HabMo4eHNe MUTO3a B K/IETKaX KOHUYMKA KOpeLLKa
nyka (Ha rotoBbIX MUKpOMNpernaparax)».

Tema 9. Crpoenue u GyHKIMH OPraHN3MOB

Buonornyeckoe pasHoobpasue OpraHu13mos. O[LHOKNETOYUHbIE,
KOJIOHW&/1bHble, MHOTOK/IETOYHbIE OPraHU3MbI.

OC06eHHOCTM CTPOEHUSA U XKU3HEAEATENbHOCTN OLHOK/IETOUYHbLIX OPraHM3MOB.
BakTepun, apxeu, OAHOK/IETOYHbIE TPWObLI, OLHOK/IETOYHbIE BOAOPOC/N, ApYrue
NPOTUCTbI. KONOHMabHbIE OpraHu3Mmbl.



B3aumocBsA3b 4YacTeil MHOTFOKIeTOYHOro oOpraHusMa. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHnsm Kak egnHoe Lenoe. 'omeocTas.

TKaHW pacTeHni. TUMbl pacTUTENbHBIX TKaHe: 06pa3oBaTesibHast, MOKPOBHas,
NPOBOAALLAsA, OCHOBHasA, MexaHu4yeckas. OCOOGEHHOCTW CTPOEHMS, (YHKUMIA W
PacnonoXeHns TKaHel B opraHax pacTeHWiA.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHAsA, MblleyHas, HepBHas. OCOGEHHOCTM CTPOEHUs, (PYHKLMIA 1
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatvBHble M reHepaTMBHbIE OpraHbl pacTeHUn. OpraHbl U
CUCTEMbI OPraHoB XMBOTHbIX 1 YenioBeKa. PYHKLUN OpraHoB 1 CUCTEM OpPraHoB.

Onopa Tena opraHusamoB. Kapkac pacteHuin. CkeneTbl OAHOKIETOYHBbIX W
MHOTOKNETOYHbIX XXMBOTHbIX. Hapy)XHbIA 1 BHYTPEHHWIA ckeneT. CTPOeHne 1 TUMbI
COENHEHNS KOCTEMN.

[BwKeHne  opraHuamoB.  [BMXKeHMe  OAHOKNETOYHbIX  OpraHM3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPONMU3Mbl N HacTUW. [BUMXKEHMEe MHOTOKMETOUHbIX >XMBOTHLIX M Ye/loBeka:
MblLLeYHas cuctema. Pedpiekc. CkeneTHble MbIWLbl 1 MX paboTa.

[MnTaHne opraHn3mos. lNornoLeHne Boabl, YrEKACIOro rasa v MMHepasibHbIX
BELIECTB  pacTeHMAMU.  [uTaHWe  >KMBOTHbIX.  BHyTpunonoctHoe m
BHYTPUK/IETOUHOE MuLeBapeHne. MuTaHne Mno3BOHOYHLIX XWUBOTHLIX. OTAenNbI
NULLEBAPUTENBHOINO TpakTa. [luueBapuTenbHble >Kenesbl. [ulleBapuTenLHasa
cUcTeMa YesioBeKa.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB yepes NOBEPXHOCTb KNeTku. KoXKHoe AbixaHue. [bixaTtenbHas noBepxXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [bixaHne NO3BOHOUHbIX XXMBOTHBIX 1 YeNOBeKa.
OBOMIOLMOHHOE  YCNOXKHEHME CTPOEHUS NErKMX MO3BOHOYHbLIX XXUBOTHbIX.
[bixatencHaa cuctemMa 4enoBeka. MexaHu3M BEHTUNALMUM NETKUX Y NTUL, U
MIeKonuTaroWmx. Perynaunsa apixaHus. [bixaTeNbHble 06bEMDI.

TpaHCcnopT BELUECTB Y OpraHvM3MoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLWeCcTB Yy XXMBOTHbIX. KpOBEHOCHas CuUCTeMa W eé OpraHbl.
KpoBeHoCHad cucTema MO3BOHOYHLIX >KMBOTHLIX W 4enoseka. CepaLe,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrn KpoBoobpaileHus. 3BOMOLUMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraHn3moB. BblaeneHve y pacTeHuid. BolaeneHne y XXNBOTHbIX.
CokpatuTenbHble BakKyonu. Opradbl BblgeneHusa. ®PunbTpaumsa, cekpeumns W
obpaTHOe BcacbiBaHME KaK MexaHu3Mbl paboTbl OpraHoB BblfeneHus. CBA3b
MOSIOCTM Tefla C KPOBEHOCHOW W BbIAENUTENbHON cucTemamn. BblaeneHve y



MO3BOHOYHbIX XMBOTHbIX W 4yenoseka. NMoukn. CTpoeHne U (PYyHKLMOHUPOBaHMe
HethpoHa. Obpas3oBaHMe MOUM Yy YenoBekKa.

3awuta y opraHusmoB. 3awWuTa Yy OAHOKIETOYHbLIX OpraHvu3moB. Cnopbl
GaKTepUi 1 LACTbI NPOCTEMLLMX. 3aLLUMTa Y MHOTOKNETOUHbIX pacTeHUI. KyTukyna.
CpepcTBa NacCUBHON M XMMNYECKOR 3awnTbl. PUTOHUMDI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOpPa/ibHblA UMMYHUTET. BPOXXAEHHBLIA M NPUOBPETEHHBIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopns KNoHa/lbHO-CeNneKTuBHOro ummyHuteta (M. dpamx, ®. M.
BepHeT, C. ToHerasa). BocnanutenbHble 0TBETbI OPraHN3MoB. Po/ib BPOXAEHHOTO
NMMYHUTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHMIA.

Pa3gpaXmmocTb W perynauus y  OopraHusmMoB. Pa3gpakmmocTb Yy
OAHOK/ETOUHBIX OPraHn3MoB. TakcuCbl. Pa3gpaXXnMocTb 1 perynaumns y pacTeHun.
PocTOBbIE BELLECTBA U X 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cucTema v eé oTaenbl. IBOMOLNOHHOE YCNIOXHEHNE CTPOEHNS HEPBHOMN CUCTEMbI Y
YXUBOTHbIX. OTAeNbl FONOBHOrO MO3ra MO3BOHOUHBLIX >KMBOTHbIX. Pediekc wu
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeIEKCHI.

['ymopanbHas perynaumsa 1 3HOOKPUHHAA CUCTEMA YKMBOTHLIX U YenoBeKa.
YKenesbl 3HLOKPWUHHOW CUCTEMbI U UX TOPMOHbI. [leiCTBME FOPMOHOB. B3anmocBs3b
HEPBHOM N 3HAOKPUHHOW cucTeM. I'mnoTanaMmo-runoursapHas cmcTema.

JlemoHcTpanuu

MopTpeT: L. I1. IaBnos.

Tabnuubl N cxembl: «OAHOKNETOYHbIE BOAOPOC/IN», «MHOMOK/IETOUHbIE
Bogopocnu», «bakTepumn», «lpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTEMbI  OPraHoB  MO3BOHOYHBLIX XWBOTHbIX», «BHYTpPeHHee CTpOeHue
HaceKOMbIX», «TKaHW pacTeHuii», «KOpHeBble CUCTEMbI», «CTpoeHue CcTebns»,
«CTpOeHMe NNCTOBOIM MNACTUHKM», «TKaHW XXMBOTHbIX», «CKeneT 4enoBeka,
«luweBaputensHas cuctema», «KpoBeHOCHasd cuctema», «[bixaTe/lbHas
cucTema», «HepBHasn cucTema», «Koxa», «MblLleYyHas cucTema»,
«BblgenntensHad cuctema», «3HAOKPUMHHasA cuctemMa», «CTpOeHMe MbILLbI»,
«MMyHUTET»,  «KMLEYHOMONOCTHbIE»,  «CxXemMa  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CUCTEMbI  MO3BOHOYHBLIX >KUBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHve nnaHapuu», «BHYTpPeHHee CTPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHaa cuctema  nArywku»,  «HepBHad  cuctema
npecMmblkawolWmxea»,  «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAIOLLNX», «HepBHaa cuctema YenoBeka», «Pefiekcs.

O6opyfoBaHMe: CBETOBOW MWKPOCKOM, MUKponpenapaTbl OAHOK/IETOYHbIX
OpraHM3moB, MUKponpenapaTbl TKaHeW, pPakoBWHbI MOJIKOCKOB, KOJINEKLUMM



HaCEKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHWn pasHblX OTAEeN0B, BaXKHbIE MNpenapatbl XXUBOTHbLIX, CKeNeTbl
MO3BOHOYHbIX, KOMINEKUMA 6ECMO3BOHOUHBIX YMBOTHbLIX, CKENeT 4esioBeka,
06opyfoBaHWe 418 AeMOHCTPaLMM NOYBEHHOIO U BO3AYLLIHOMO NNTAHUA PacTeHUH,
pacLLenieHnst Kpaxmana n 6enKoB Mnof AecTBMEM ()epMEHTOB, 060pyA0BaHME ANs
AEMOHCTPaLMM ONbITOB MO U3MEPEHWNIO XXM3HEHHOW EMKOCTU NETKUX, MexaHn3ma
AbIXaTeNbHbIX ABVKEHWNIA, MOAENN TOMIOBHOIO MO3ra Pas/IMyHbIX XXUBOTHbIX.

JlaGopaTopuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopuas padora «/13y4yeHne TKaHeN XXMBOTHbIX».

JlaGopaTopHasi padora «l/13y4yeHne OpraHoB LBETKOBOI0 PacTeHNS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®PopMbl PasMHOXEHNA OPraHM3MoB: 6ecrosfioe (BKIOYas BEreTaTvBHOE) U
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWe,  CMOPYNALMS,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, Uan rametbl. Meios. Ctaguu
Melio3a. MoBeseHNe XpoMocoM B Meio3e. KpoccnHrosep. brnonornyeckumin CMbIch
Meli03a W MonoBoro npouecca. Meino3 M ero MecTo B XXM3HEHHOM LMK/e
OpraHn3Mos.

MpeasapoabillieBoe pa3BuTUe. [aMeToreHes y XXMBOTHbLIX. [10M10BbIe Xenesbl.
O6pasoBaHvie 1 pa3BuUTME NOMOBLIX KMETOK. CriepmaToreHes u ooreHes. CTpoeHue
MO/I0BbIX K/ETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE Pas3BUTUE KMBOTHbLIX. Crnocoobsl
OM/I0A0TBOPEHNA: HAPYXKHOE, BHYTPEHHee. MapTeHoreHes.

NHamBrAayanbHOe pa3BuTME OPraHn3MoB (OHTOreHe3). AMOPMONOrna — Hayka
0 Pa3BUTUM OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u moodenu mopghocenesa. CTagun 3mbpuoreHesa
XMBOTHbIX  (Ha npumepe  narywkun).  AOpobneHuve. Tunbl  4po6seHUS.
Jemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
oracmyn. OCOGEHHOCTU APO6/MEHNA MeKonuTalowmx. 3apofbllleBble JINCTKA
(racTpynaums). 3aknajika opraHoB 1 TKaHel 13 3apofbILLEBbIX NIMCTKOB. B3anmHoe
BMMSHME YacTeill pasBMBaroOWerocsa 3apofpia (3MO6puoHanbHas WHAYKUKS).
3aknafka nnaHa CTPOEHWA D>KUBOTHOTO Kak pesy/nbTaT  UepapXmMyecKmx
B3aMMOMENCTBUIN reHOB. BnvsHWe Ha 3MOpPUOHaNbHOE pasBUTUE Pas3INYHbLIX
(haKTOPOB OKPY>KatoLLEein cpefbl.

POCT ¥ pasBuTUE >XXMBOTHbIX. [OCTaMOpUOHaNbHLIA nepuod. [psmoe w©
HenpaMoe passuTve. Pa3BuTve € MeTamopgo3oM Yy 6eCcno3BOHOYHBLIX U
MO3BOHOYHBIX YMBOTHbIX. BMOMOrMyeckoe 3HayeHMe MpPSAMOro M HenpsMoro
pasBUTUSA, UX pacrnpocTpaHeHWe B Npupoge. Tunbl pocTa >XMBOTHbIX. PaKTopbI
Perynsaumm pocTa XX1MBOTHbIX U Yyenoseka. CTagnm NocTaMOPUOHaIBHOTO PasBUTUSA



Y )XMBOTHbIX 1 YenoBeKa. [epnoabl oHToreHesa venoseka. CTapeHne N CMepTb Kak
61osiornyeckme nNpPoLeccsl.

PasmMHOXeHVe W pa3BuTUE pacTeHuid. ameTtomuT M cnopout. Melio3 B
YXM3HEHHOM LiK/e pacTeHuiA. Obpa3oBaHKe Crop B NpoLecce Meino3a. FameToreHes
y pacteHuii. ONnojoTBOPEHME N pa3BUTUE PaCcTUTENIbHBIX OpraHu3MoB. [BOMHOe
OMN/I0L0TBOPEHNE Y LIBETKOBbLIX pacTeHuil. Obpa3oBaHune 1 pa3BUTHE CEMEHN.

MexaHn3Mbl Perynsauum OHTOreHes3a y pacTeHui U XXMBOTHbIX.

JdeMoHCcTpaMuA

MopTpeTsl: C. I'. HaBawwmnH, X. LLnemaH.

Tabnuubl 1 cxembl: «BeretaTmBHOE pa3MHOXeHWe», «Tunbl 6ecnonoro
Pa3sMHOXEHUA», «Pa3sMHOXeHWe XnamuaoMoHaabl», «PasMHOXeHMe 3Br/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Meno3», «XpoMOCOMbI», «["ameToreHes», «CTpoeHue
AALEKNETKN U cnepMaTto3omaa», «OCHOBHbIE CTaduu OHTOreHesa», «[lpsimoe u
HenpsMoe pasBuThe», «Pa3BUTME MAaCKOro >Xyka», «Pa3BUTME capaH4ym»,
«Pa3BuTne NArywkmn», «[BOMHOE OM/0L0TBOPEHNE Y LIBETKOBbLIX PACTEHUI»,
«CTpoeHne cemMaH OAHOAOMbHbLIX WU ABYAO/NbHbLIX PaCTeHUIN», «KU3HEHHbIA LK
MOPCKOW KanycTbl», « X KM3HEHHbIA LMK MXa», «XKM3HEHHbIA LMK NanopoTHUKa,
«KN3HEHHbIN LMK/ COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl AWLEKNETOK U
cnepmaTo3onaoB, Mofenb «LInKn pasBuTus NAryLKm».

JlaGopaTopHnasi padora «l/I3yyeHne CTPOEHUSA NOJIOBLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTnueckas padora «BbIBNEHME MPU3HAKOB CXOACTBA 3apOAbILLIENA
MO3BOHOYHbIX XXUBOTHbIX».

Jlabopatopuasi paGora «CTpOeHMe oOpraHoB pPasMHOXEHMA BbICLUNX
PacTeEHNA».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OpPraHu3smMoB

icTopnsa CTaHOBMIEHUS 1 Pa3BUTUS TEHETUKM KaK HayKn. PaboTsl IT. MeHaens,
. pe ®pusa, T. MopraHa. Ponb 0TeYEeCTBEHHbIX YUYEHbIX B PasBUTUN TEHETUKMN.
PaboTbl H. K. KonbLoBa, H. . Basunosa, A. H. benosepckoro, I". [l. KapneyeHko,
HO. A. dununyeHko, H. B. TuModeeBa-PecoBCKOro.

OCHOBHbIe TeHeTUYeCcKne NOHATUA U CUMBOJIbI. [ OMOIOTMYHbIE XPOMOCOMBI,
a/inenbHble TeHbl, anbTepPHaTUBHbIE MPU3HAKK, AOMUHAHTHbLIA N PeLEeCCUBHBIN
MPU3HaK, roMo3nroTa, reTepo3nroTa, YACTas IMHUA, TMopubl, FeHOTUM, (EHOTUN.
OCHOBHble ~ MeTOfbl  TEHETUKW:  TMOPUAONOTMYECKNIA,  LMUTOMOTMYECKUN,
MOIEKYNAPHO-TeHETUYECKMIA.

JeMmoHCTpanumn



MopTtpetbl: . MeHgenb, I'. ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuin, I'. . KapneueHko, FO. A. ®unmnyeHko, H. B.
TumodpeeB-PeCcoBCKMA.

Tabnuubl 1 cxembl: «MeTofbl FeHETUKINY, «CXeMbl CKPeLLNBAHNSA».

JlaGopaTopnass padora «[po3omna  KaK OObEKT  reHeTUYecKmx
nccnefoBaHnn.

Tema 12. 3aKOHOMepHOCTI/I HacCJEeACTBCHHOCTHU

MoHornépuaHoe ckpewmsaHue. [lepBblil  3aKOH MeHaens —  3akKoH
eflMHO06pasns rMbpuaoB NepBOro NOKoseHNs. Npasuio 4OMUHUPOBaHUSA. BTopol
3aKOH MeHzens — 3aKOH paclienneHns npusHakos. LinTonormnyeckne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHns. 'MnoTesa YACTOTbI ramer.

AHanusnpytoulee ckpelmBaHue. NpomMeXXyToYHbIA XapaKTep HacnefoBaHus.
PacLLenneHme npnu3Hakos Npu HEMOSHOM AOMUHNPOBaHUN.

AnrnépunaHoe ckpelmBaHue. TpeTuin 3akoH MeHens — 3aKoH He3aBUCUMOr0
HacnefoBaHWA NPU3HaKOB. LIMToNnornyeckne 0CHOBbI AUTMOPUAHONO CKPeLLMBaHUS,

CuennieHHoe HacnefoBaHue npu3HakoB. Pab6oTtbl T. MopraHa. CuennieHHoe
HacnefoBaHWE TEHOB, HapylUeHWe CUENIeHns Mexay reHamu. XpomocoMHas
Teopusa HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbIA MexaHU3M onpeaeneHus nona. AyTocombl U
MO/I0Bble XPOMOCOMbI. [TOMOraMeTHbIn 1 reTeporaMeTHblil non. eHeTUyeckas
CTPYKTYypa MNoJsIoBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLEMNIEHHbIX C NOJIOM.

[CeHOTMN KaK LeNIocTHaa cuctema. MNienoTponms — MHOXeCTBEHHOE AeNCTBYE
reHa. MHOXeCTBEHHbIA annenu3Mm. BsanmofeincTeme HeanneflbHbIX TEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

["eHETUYECKMIA KOHTPO/Tb Pa3BUTUA PACTEHUIA, XKMBOTHbIX W Ye/IOBEKA, a TaKXXe
(PM3MONOrNYECKMX  NPOLLECCOB,  MOBEAEHUSS U KOTHUTUBHBLIX  (DYHKLWNA.
[CeHeTUYeCKMEe MeXaHM3Mbl CUMOMOreHe3a, MexaH3Mbl B3aMMOAENCTBUA «XO3AMH
— MapasuT» N «X039MH — MUKPOOWMOM». ["eHeTMYeCKue acrekTbl KOHTPONs W
N3MeHeHMs1 HacNeCTBEHHON MH(OPMaLMN B MOKONIEHNAX KNETOK 1 OpraH/3MOB.

JdemoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnmupl 1 cxeMbl: «[epBblii U BTOPOM 3aKOHbI MeHgens», «TPeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HenonHoe AOMWUHMPOBaHME,
«CUensieHHoe HacnefoBaHVWe MPU3HAKOB Yy Apo30gunbl», «[eHeTMKa nona»,
«Kapmotnn  4yenoseka», «Kapuotun Apo3oguibl», «Kapuotun  NTUubl»,
«MHOXeCTBEHHbI annenu3m», «BanmoaencTeme reHoB».

Ob6opyfoBaHve: Mofenb AN AEMOHCTpauMM 3aKOHOB  efMHO06pa3us
rmopnaoB MepBOro MOKOMEHWA W pacLUenieHns npu3HakoB, MOAeNb Ans
AEMOHCTpaUMN 3aKOHa HEe3aBUCUMMOro HacnefoBaHWA MNPU3HAKOB, MOAE/b [ANs



LOEeMOHCTpauun CLEnIeHHoro Hac/fefoBaHWUs MNPU3HAKOB, CBETOBOW MWKPOCKOM,
MUKponpenapar: «po3odmnax.

IlpakTuuyeckasn padora «l/I3yyeHne pesynbTatoB  MOHOMMOGPUAHOIO
CKpeLLMBaHUA Y ApP030UNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pesynbTatoB  AUTMOGPUAHOIO
CKpeLLMBaHuA Y 4PO30UNbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3anmogeicteme reHotuna v cpedbl nNpu  (HOPMUPOBaHUM  (PeHOTMNA.
13MeHUMBOCTb MPU3HAKOB. KayecTBEHHbIE N KOMMYECTBEHHbIE MPU3HaKW. Bugbl
MN3MEHYMBOCTWN: HeHAC/Ie4CTBEHHAsA N HACNeACTBEHHAS.

MoanpukaumoHHad M3MeHUMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUN
MOANMPUKALMOHHON NU3MEHYMBOCTU. Hopma peakumu npusHaka. BapraunoHHbIN
psg 1M BapuauuoHHas Kpueasi (B. WoraHHceH). CBoilcTBa MOANPUKALIMOHHON
N3MEHUYMBOCTH.

["eHOTMMMYeCcKas N3MeHYMBOCTb. CBOMCTBA FrEeHOTUMNYECKON N3MEHUMBOCTMN.
Buabl reHOTUMMYECKON N3MEHYMBOCTN: KOMOMHATMBHAS, MyTaLMOHHaS.

KombuHaTBHas M3MeHYMBOCTb. Meiio3 M NOMoBOM MNPOLECC — OCHOBA
KOMOVHATUBHOW U3MEHUYMBOCTUW. POSIb KOMBUHATUBHO M3MEHUMBOCTY B CO3AaHNM
reHeTMYeCcKoro pasHoobpasus B npeaesiax 04HOro BMAa.

MyTaunmoHHas W3MEHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE,
reHomHble. CroHTaHHble W WMHAYUMPOBaHHble  MyTauun. AaepHole W
uuTonniasMaTnyeckme Mytaumm. Comatuyeckre 1 nosioBble MyTauun. MNpUynHBbI
BO3HWKHOBEHUA  MyTauuit. MyTareHbl M WX B/AUSIHAE Ha  OPraHu3Mmbl.
3aKOHOMEPHOCTM MyTaUMOHHOro rnpouecca. 3akOH TFOMOJIOTMYECKUX PALOB B
HacneacTBeHHON mameHumBocTn (H.W. BaBunos). BHesijepHas M3MEHUMBOCTb U
HacnefCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb  INUCEHEeMUYECKUX d)ak‘l’}’lOpOG 6
HACIe008aAHUU U UBMEHYUBOCINU d)eﬂomunuuecmtx NPU3HAKOB Y OP2AHU3IMOE.

JdemMoHcTpanuu

MopTpeTbl: . e ®pus, B. MoraHHceH, H. V1. BaBunos.

Tabnuubl 1 cxembl:  «Bugbl  n3MeHUMBOCTM», «MoAnpUKaLMOHHaA
N3MEHUYNBOCTbY, «KomMbunHatnsHas N3MEHUMBOCTbY, «Meli03»,
«OnnogoTBopeHme, «I"eHeTnYecKne 3a60/1eBaHNA YenoBeKa», «Brabl MyTaumity.

O6opyoBaHMe: XuBble U repbapHble 3K3EMMNAPbI KOMHATHbIX PacTEHWUNA,
PUCYHKW (hoTorpadmm) XXUBOTHBIX C PasfIMYHbIMK BUAAMU N3MEHUYMBOCTH.

JlabopaTtopHas padora «/ccnepoBaHune 3aKOHOMepHOCTel
MOANMPUKALMOHHON  M3MeHUMBOCTWU. [1OCTpOeHMEe BapuaLMOHHOIO psga U
BapMaLMOHHON KPUBOA».



IpakTuyeckass padora «MyTtaumm y  [po3ounbl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBeKA

KapuoTtun yenoseka. MexayHapoaHasa nporpaMma mucciefoBaHuA reHoma
yenoseka. MeToabl  M3YYEHWS  TEHETUKM  YesloBeKa:  reHeasiorMyeckui,
GNU3HEL0BbIN, LINTOreHETUYECKUNA, NonynALMOHHO-CTaTUCTUUECKUNA,
MOIEKYNAPHO-TeHETUYECKMIA. CoBpeMeHHoe onpeaeneHue reHoTumna:
NMONHONEHOMHOE CeKBeHMpOBaHWe, FeHOTUNNPOBaHWE, B TOM YKUC/e C NMOMOLLbHO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHMA YenioBeka. ['eHHble 1 XPOMOCOMHbIe
6onesHn uyenoBeka. bBonesHW ¢ HacneACTBEHHOW MNPeAPaCcrOOXEHHOCTbIO.
3HayeHne MeAMLIMHCKOW FreHeTUKN B NpefoTBPaLEHNUN U NIEYEHUN TEHETUYECKUNX
3aboneBaHn Yyenoeka. MeaMKO-reHeTU4ecKoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. TTOHATME «TEHETUYECKOro rpys3a». OTUYECKMe acreKTbl UCCNef0oBaHNI B
06nacTu pelakTpPOBaHNA reHOMa 1 CTBOJIOBbIX K/1ETOK.

[CeHeTMYecKMe (haKTopbl MOBbLILEHHOW YYyBCTBUTENIbHOCTM YeNOBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLel cpefbl. FeHeTu4yeckas
NpeapacnooXKeHHOCTL YeloBeKa K NaTo/Iornam.

JlemoHcTpanuu

Tabnuupl 1 cxembl: «KapnoTnn yenoBeka», «MeToAbl N3YYEHUSI TEHETUKM
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNSA Ye/loBeKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesntekuusi OpraHu3MoB

JomecTrkauma n cenekumsa. 3apoxkaeHue cenekunm n gOMecTuKaummn. YyeHue
H. . BaBunoBa 0 LleHTpax NPOUCXOXAEHUS M MHOroobpasusi Ky/nbTYpPHbIX
pacTeHuid. Pofib cenekuum B CO34aHNM COPTOB PacTEHWNIA U MOPOS, XKMBOTHbIX. Copr,
nopoga, Lwramm. 3aKOH roMOI0rMyYecKnX psagoB B HaceACTBEHHOW M3MEHUYNBOCTY
H. V. BaBnnosa, ero 3Hau4eHue a5 cenekLuMoHHOM paboThl.

MeToabl CEeNeKUMOHHON paboTbl. WMCKYCCTBEHHbI OTOOP: MacCoBbI U
NHANBUAYa/IbHbINA. JTanbl KOMOMHALMOHHON  Cenekuun. cnbiTaHne
npoussoauTeneid no notomctey. OTOOP MO rEHOTMNY C MOMOLUGIO OLEHKM
(peHOTMMa NOTOMCTBA 1 OTOOP MO reHOTMMY C NoMOLbLO aHanmsa JHK.

NCKYCCTBEHHbIA ~ MyTareHe3 KakK  MeTOf  CeNeKUMOHHOW  paboTbl.
PagnaumOoHHbIN 1 XUMUYECKMIA MyTareHe3 Kak UCTOYHUK MyTaLnin Yy KyNbTYPHbIX
(hopM opraHuM3moB. Wcnosb3oBaHWE TEHOMHOrO pefakTUpPOBaHWA W METOLOB
pPeKOMOUHaHTHbLIX AHK a1 nonyyeHns MCXOAHOro maTepuana ansa cenekuum.

MonyyeHwne nosiMnNIonAoB. BHyTpnBMA0Bas rmopuamnsaums.
BfM3KOPOACTBEHHOE  CKpelivBaHWe, WM WHOpMAWMHT.  HepoAcTBEHHOe
CKpellMBaHMe, UNn ayTopuamHr. FeTepo3nc M ero npuyunHbl. Icnonb3oBaHue
reteposnca B cenekuuun. OTtaanéHHas rmopuamsaums. NpeogoneHne 6ecnioams



MEeXBUWA0BbIX TMOpMA0B. [LOCTUXEHUSA CeNeKL MM PaCTEHUI N XKUBOTHbLIX. «3enénas
PEBOIIOYUA).

CoxpaHeHUe 1 N3y4YeHne reHeTUYECKMX PEeCYPCOB KYNbTYPHbIX PACTEHWI U X
ANKNX POAMYEn ANS CO34aHMS HOBbIX COPTOB U TMOPUA0B CeIbCKOXO3ANCTBEHHbIX
KYNbTyp. MH3yuenue, coxpawenue u ynpasieHue 2eHemudecKumu pecypcamu
CEeNbCKOXO3SAUCMBEHHbIX U APOMDBICII0BbLX  IHCUBONIHBIX 6 UYENAX YVIYUULEHUA
cyuyecmeyromux u CO30aHUsl HOBbIX I’lOpO(), AUHUU U Kpoccos, 6 nmom uucne ¢
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
nepcnekKmueHsvlx mMexHoI02Ul.

JlemoHcTpanuu

MopTtpetbl: H. . Basunos, . B. MuuypuH, . A. KapneueHko, 1. Tl
NykbaHeHKo, b. J1. Actaypos, H. bopnoyr, A. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA 1 MHOT000Pa3ns KybTYPHbIX
pacTeHUin», «3aKOH FOMOIOrMYECKUX PAfOB B HAc/MeACTBEHHON WU3MEHUYMBOCTU,
«MeTogpl cenekunmn», «OThanéHHas ruopuamsaums», «MytareHes».

JlaGopaTopHasi padora «/13y4eHne COPTOB KyNbTYPHbIX PacTeHWU 1N NOPOL,
LLOMALLHUX XXUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IpakTHyeckasn padora «[1PVBMBKA PACTEHUIA».

Ikckypeust «OCHOBHble MeTOAbl M AOCTVDKEHWUA CeNeKuUM pacTeHUd U
YXMBOTHbIX (Ha CENEKUNOHHYIO CTaHUuIo, NnJeMEeHHYHO (hepmy,
COPTOMCNbITaTE/IbHbIA  Y4acCTOK, B TeMNIMYHOE XO3AWCTBO, B iabopaToputo
arpoyHVBEPCUTETA UM HAYHHOTO LieHTPa)».

Tema 16. BuorexHo0rusi U CHHTeTH4YEeCKasi OMOJIOTH S

OO6beKTbl, MCMNOMb3yeMble B OMOTEXHOMOMMKU, — K/ETOYHbIE W TKaHeBble
KYNbTYpbl, MUKPOOpPraHn3mbl, NX XapaKTepucTuka. TpagnunoHHas
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOZeNMe. MUKpPOOGMONOrMYecknin  cnHTe3. OOBBEKTbI  MUKPOBMONOrMYECKMX
TeXHO/0rnia. NMpon3BoAcTBO 6e/1Ka, aMMHOKUCIOT U BUTaMUHOB.

Co3faHne TEXHOMOIMIA U MHCTPYMEHTOB LiefleHanpaBeHHOro U3MEHeHNs U
KOHCTPYMPOBaHNS reHOMOB C Lie/Ibi0 NOJTyYeHUA OPraHn3MoB U UX KOMIMOHEHTOB,
COAepXalynx He BCTpeyaroLLmecs B Npupoae OMOCUHTETUYECKME MYTH.

KnetoyHas mHXeHepusi. MeTofbl Ky/bTypbl KNeTOK U TKaHeil pacTeHWid K
XMBOTHbIX. KpunobaHkn. Comartmuyeckasd rnépuamsaumss n  coMaTUYEeCKWUiA
ambpuroreHes. cnosnb3oBaHyWe ranjiongoB B Cenekuuu pacTeHuil. [lomyuenue
MOHOKIOHANbHBIX anmumel. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJIUKIIOHATIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OMI0A0TBOPEHME. PEeKOHCTPYKUuA
ANLEKNETOK U KNIOHUPOBaHME XXUBOTHbIX. MeTof TpaHChniaHTauumn saep KIeTok.



Texuonozcuu 0300]?06]281—11/!}1, KYJbmusuposarnusl U MUKPOKJIOHAIbHO2O PA3MHOMNCEHUA
CeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpoMOCOMHaA W TeHHas WHXeHepus. VICKYCCTBEHHbIA CUHTE3 TreHa WU
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
LOCTVXXeHNS U NepCrneKTUBbI XPOMOCOMHOW Y TeHHOW MHXXEHEPUN. DKONOrMYeCcKme
N 3TUYECKME NPO6/IEMbI FTEHHOW MHXXEHEPUN.

MeauumHcKne uotexHonormuun. NMoctreHoMHas ungposas meguumHa. MLP-
AmarHoctmka. MeTaboNoMHbIA  aHaIn3, TeHOLEHTPUYECKUA aHan3 npoTeomMa
YesoBeEKa A7 OLEHKM COCTOSHMA €ero 340poBbs. lcnonb3oBaHWe CTBOJIOBbIX
Knetok. TapreTHaa Tepanusa paka. 3D-6uovHXeHepusa [a4ns  pa3paboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAMLMHCKUX TEXHONIOTUIA, CO3AaHnUs KOMIMIEKCHbIX
TKaHeil CoYeTaHMeM TEXHOJIOTNA TPEXMEPHOIO BMOMPUHTMHIA M cKagdonanHra
A1 peLleHns 3aaay nepcoHaIn3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BaKUMH C Lefblo 06ecreyeHnss KOMOUHMPOBAHHOW
3aWwmTbl 0T BO36yauTenein OPBW, ycTaHOBNeHWE MOMEKYNAPHBIX MeXaHU3MOB
(hyHKUMOHMpOoBaHMsA PHK-cogepyalux BMPYCOB, BbI3bIBAKOLWMX 0COB0 OMacHble
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JlemoHcTpanuu

Tabnuubl N cxembl: «cnonb3oBaHe MUKPOOPraHW3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepua», «I eHHass MHXXeHepusa».

JlaGopaTopnas padora «/13yyeHne 06bEKTOB OBUOTEXHOMOMUN»,

IIpakTuyeckas padora «[1ony4yeHne MONOYHOKUC/ILIX MPOLYKTOB».

Okckypeusi  «BYOTEXHOMOMMA — BadKHEMWas MpPou3BOAUTENbHAA CUNa
COBPEMEHHOCTM (Ha BUOTEXHOIOrMYECKOe NPOM3BOACTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeEACTABJICHUNA B
OuosIorUNn

JBoNOLUMOHHAA Teopua Y. [apsBuHa. [1peanocbiikM  BO3HUKHOBEHUSA
AapByHM3Ma. XK13Hb 1N Hay4vHasa featenbHocTb Y. JapBuHa.

[BWXyLLMe cunbl 3BoMOLMN BUAOB No Y. [lapBuHy (BbICOKas MHTEHCMBHOCTb
PasMHOXEHNS1  OpPraHWM3MOB, HacnefACTBeHHasd W3MeHUYMBOCTb, 6Gopbba 3a
CYLLLeCTBOBaHWE, eCTECTBEHHbI U UCKYCCTBEHHBIN 0T6OP).

OdopmneHne cuHTeTMYecKo Teopum 3ssomoumn (CT3I). HeiTpanbHas
Teopua  3sonoumn.  CoBpeMeHHast  3BOJIKOLMOHHAsA  6uonorua.  3HauveHue
3BOJOLMOHHOM Teopun B (hOPMMUPOBAHNM €CTECTBEHHO-HAYYHOW KapTUHBbI MUpPa.

JdeMoHCcTpaMu



MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK.
Ktosbe, Y. AapsuH, C. C. YeTtBepukos, L. N. LLmanbrayseH, k. XongenH, 4. K.
benses.

Tabnmupl 1 cxembl: «CrcTema Xunsoi npmpogbl (o K. JInHHeo)», «JlecTHMLa
XMBbIX cyLlecTs (Mo Jlamapky)», «MexaHnu3M popmM1poBaHMs MPUCMOCOBNEHNIA Y
pacTeHWin N XXMBOTHbIX (M0 JTamapKy)», «KapTa-cxema MapLupyTa nyTtewecTsus Y.
HapBuHa», «Haxogkn Y. [dapBuHa», «®DopMbl 6OpPbObI 3a CYLECTBOBAHMEY,
«[opogbl rony6en», «MHOroobpasme KynbTypHbIX (POPM KanycTbl», «I1opofbl
AOMaLLHUX XXMBOTHbIX», «CxeMa 06pa3oBaH/A HOBbIX BUAOB (N0 Y. [apBuHY)»,
«CxemMa COOTHOLUEeHNS ABWMXYLIMX CcUN 3BONHOLUNN», «OCHOBHbIE TOMOXKEHNS
CUHTETUYECKOWN TEOPUN 3BOJTHOLN.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHaa efuHuua 3sonounn. CoBpeMeHHbIe METObI
OLEHKN TeHeTMYecKoro pasHoobpasvst M CTPYKTYpbl nonynsunid. M3meHeHue
reHooHAa MONynAuUM Kak 3/1IeMeHTapHOe 3BOJIIOUMOHHOE fBNeHWe. 3akoH
reHeTn4eckoro pasHoeecus . Xapau, B. BaitH6epra.

AnemeHTapHble (hakTopbl (ABMXKYLLME CWUbI) 3BOMOUUA. MyTaUNOHHBIR
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [lpeiid TreHOB —  C/y4aiHble
HeHarnpaB/ieHHble N3MEHEHWS YacToT anneneit B nonynaumnax. ekt oCHoBaTeNs.
Ippexm OGymoLiounozco eopaviuka. CHUMCEHUE 2eHemUdecK020 pPa3H000pa3usL:
npuuunsl u creocmsus. llposenenue agpgpexma opetigha 2erno8 6 6ONILUUX U MATBIX

NONYIAYUSIX. Mwurpaunn. N3onaumsa MonynALNiA:; reorpaduyeckas
(npocTpaHCcTBEHHas), bronornyeckas (PenpoayKT1BHas).
ECTeCTBEHHbIN OTOOP — HanpaBnAOWMA hakTop 3BonoUUN. PopMbl

eCTECTBEHHOro oTbopa:  ABWXKYLLMIA,  CTabUNM3VNPYIOWNIA,  pa3pbiBatOLLUIA
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUMA COLMAIBHOIO
MOBEAEHWS XXMNBOTHbIX.

MpUCnoco6/eHHOCTL  OPraHU3MOB  KaK  pe3y/ibTaT  MUKPO3BOHOLUN.
BO3HMKHOBEHWE NPUCNOCO6IEHNIA Y OpraHnM3MoB. ApoMopdo3bl 1 nanoagantaumm,
Mpumepbl NPMCNOCO6IEHNIA Y OpraHN3MOB: MOPQONOrNYeckune, hM3noormyeckume,
obrnoxmmuyeckme, nosegeHyeckne.  OTHOCUTENIbLHOCTb  MPUCMOCOBIEHHOCTH
OpraHv3moB.

Bug, ero kputepuu un  CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MWKPO3BoMoUMK. M3onauma — KNH4YeBO (hakTop BWA006pazoBaHuA. TyTu u
Cnocoobl BMA006pa30oBaHUs: afinonarpuyeckoe (reorpaduyeckoe),
cumnatpuyeckoe  (3KOJIOrMYeckKoe), «MIFHOBEHHOE» (nonunnonamnsaums,
rmépunamsauyms). AnmTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOTMYECKOTO Ppa3HO0bpasns.



Po1b 3BONHOLMOHHOM 610/10rMK B pa3paboTKe HayYHbIX METOL0B COXPaHeHWS
6uopaszHoobpasnsa. MUKPOIBOMIOLUMA M KO3BOMOUMA NApasMToB M UX XO3SEB.
MexaHn3Mbl (DOPMMPOBAHNSA YCTONYMBOCTM K aHTMOMOTMKAM W1 CrOCOObI 60pbObI C
He#.

JdeMoHCcTpaMu

MopTpeTbl: C. C. YeTBepukos, 3. Mawp.

Tabnuubl 1 cxembl: «MyTauMOHHas W3MEHUYMBOCTb», «[IlonNynAuMOHHaA
CTPYKTypa Buga», «Cxema nposBieHns 3akoHa Xapan—BanHoepray», «BuxyLyme
CWUNbl 3BOMTOLMUNY», «IDKONOrMYecKas U30MAUMUA NONYNALUMin CeBaHCKON open,
«["eorpatmyeckas N301aUMsa NIMCTBEHHULbI CUOMPCKOIN 1 TMCTBEHHWULbI ayPCKO»,
«[lonynALMOHHbIE BO/HbI YMCNEHHOCTU XULLLHUKOB U XXepTB», «CXxemMa AeiCTBuS
eCTEeCTBEHHOI0 0T60pa», «PopMbl 60PbObLI 38 CYLLLECTBOBaHNEY», «HAYCTPUASIbHbIN
MenaHm3M»,  «KuBble  MCKOMaemble»,  «[MOKPOBUTENbCTBEHHAs  OKpacka
XXMBOTHbIX», «[lpefynpexaalollas oOKpacka >XMBOTHLIX», «®PU3N0I0rNYecKme
agantaumm», «lMpuUCnoco6/IeHHOCTb OPraHM3MoB W €€  OTHOCUTENbHOCTb,
«KpuTepun Buaa», «Buapbi-aBonHNKN», «CTPYKTYpa BMUaa B npupoae», «Cnocobbl
B1L006pa30BaHusA», «["eorpamyeckoe B1UL006pa3oBaHmne TPEX BULOB NaHAbILLIEN»,
«DKOMOrM4eckoe BWA006pa3oBaHMe BULOB CUHUL», «[MOMMNIOUALI PACTEHWUIA»,
«KanycTHO-peieuHbIin rnopuna».

O6opyoBaHue: repbapumn pacTeHni, KONEKUUM HaCeKOMbIX, Yydena nTuu, 1
3Bepei ¢ npuMepamMm pasiMyHbIX MNPUCMIOCO6/IEHNIA, YyYdena NTULL U 3Bepeit pasHbIX
BUAOB, repbapuy pacTeHMil 6M3KMX BWAOB, 00pPa30BaBLUMXCA Pa3TNYHbLIMM
criocobamu.

JlaGopaTopuas padora «BbISBNeHVE NU3MEHUMBOCTIN Y 0COBEN OHOMO BUAA.

JlaGopaTopnas padora «[1pncnoco6/eHns opraHn3mMoB U UX OTHOCUTE/bHAA
L1e/1eCO06Pa3HOCTb.

JlaGopaTtopnass padora «CpaBHeHWe BMAOB MO MOPGOIOrMYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoIOUMs U €€ pe3yabTaThl

MeToabl  M3Yy4eHUs  MakKpoaBo/oUMW.  [afeoHTONIONMYecKe  METOApbI
n3ydeHUs asonoumn. TlepexofHble  (OPMbl K (DUNOreHETUYECKME  PsdbI
OpraH13Mos.

Buoreorpaduueckme metodbl U3yyveHUs 3sonoumn. CpaBHeHue (opbl U
(hayHbl MaTepuMKOB M OCTPOBOB. Buoreorpaduyeckune obnactv 3emnn. Bugbl-
3HAEMUKMN N PEIUKTI.

AMOPUONOrNYECKMe 1 CPaBHUTEIbHO-MOPMOIOrMYecKne MeToAbl U3yYeHUs
3BONOUMN. [eHEeTUYeCKMe MeXaHU3Mbl 3BOJIOLMU OHTOreHe3a W MOSAB/EHUS
9BO/IIOUMOHHBIX ~ HOBLUECTB.  [OMONIOTMYHbIE U aHA/IOTUYHbIE  OpraHbl.
PyovmMeHTapHble  opraHbl M ataBu3mbl.  MONeKynsapHO-reHeTUYecKue,



OMOXMMUNYECKME N MaTeMAaTMYECKE METOAbI U3YUYeHWs 3BONHOUMN. TOMONOrNYHbIE
reHol. CoBpemMeHHble MeTOAbl MOCTPOEHMUSA (DUNOreHeTUYECKUX [ePeBbeB.

XPOMOCOMHbIe MyTaL MK 1 3BONOLUSA TeHOMOB.

O6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMKN. [lpunyun cmenst ynxkyuil.
HeobpatumocTb 3Bonoumn. AganTmBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMIOB
3BONIOLMMN.

JleMoHCTpanun

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, ®. Mionnep, 3. leKKenb.

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAL NOLAAN», «APXEONTepUKe»,
«3Bepo3ybble  Awepbl»,  «Cterouedanbl»,  «PUHMOMUTLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagmyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PennkTbl», «HavanbHble CTaguM 3MOPUOHANIBHOTO Pa3BUTUA  MO3BOHOYHBIX
YXMBOTHbIX», «[OMO/MIOTNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XpPOMOCOMHble Habopbl 4YesioBeka M LUMMMaH3e», «[ /laBHble
HarnpaBneHnsa 3BONOLUNNY», «O6LLIME 3aKOHOMEPHOCTW 3BOJTIOLINNY.

O6opyfoBaHMe: KONMeKuMKn, repbapum, Myns>Ku MCKOMaeMbIX OCTaTKOB
OpPraHn3mMoB, MYNAXKMU FTOMOJIOTUYHbIX, aHaIOTNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuyHble runotesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmus. [loHay4Hble NpPeAcTaBieHNs 0 3apOXKAEHUN XXU3HWN (KpeauoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XXN3HU 1 € ONpoBepXXeHne onbiTamu .
Peaw, /1. CnannaHuaHu, J1. Mactepa. MponcxoxaeHne XXn3Hm n actpobnonorus.

OCHOBHbIe aTansl HeopraHM4ecKoMm 3BOHOLNN, MnaHeTapHas
(reonorvnyeckas) aBonOUMA. XUMUYECKas 3BOMOUMA. AOMOTeHHbIA CUHTE3
OpraHMYecKkunx BeLLlecTB M3 HeopraHudeckmx. OnbiT C. Mwunnepa u . FOpu.
O6pa3oBaHme nonnmepos 13 MmoHomepoB. KoalepsaTHas runotesa A. . OnapuHa,
rmnoTesa nepBUMYHOro OynboHa [pK. XongeiHa, reHeTudyeckass runotesa I,
Ménnepa. Pubosumbl (T. Yek) m runotesa «mupa PHK» Y. [un6epra.
dopmmpoBaHne MembpaH 1 BOSHMKHOBEHWE MPOTOK/ETKMN.

VcTopusa 3emnum v meTobl eé nsyyeHus. Vickonaemble opraHMyecKkme oCTaTKu.
["eoxpoHosiornst 1 eé metogbl. OTHOCMTeNIbHAs M abCoKOTHAsA Te0XPOHO/ONS.
["eoxpoHoNornyeckas LWKana: 30HbI, 3pbl, NepUOabl, AMOXMU.

HauanbHble aTanbl OpraHMYyeckor 3Bonouun. [losBNeHMe UM 3BOMOLMS
MepBbIX K/ETOK. IBONHOUUA MeTabonmsma. BO3HMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOBHbIe BUONNEHKM KaK aHalor NnepBbIX Ha 3emMsie CO0OLLEeCTB.
CtpomaTonuTel. [MpoKapnoThbl N 3yKapuoTl.



MpouncxoxaeHne ayKapnoT (CUmOKMoreHes). BOMOLMOHHOE NPONCXOXAEHWE
BUPYCOB. [1pOMCXOXAEHME MHOFOK/IETOYHbIX OpraHuM3MoB. BO3HMKHOBeHMe
OCHOBHbIX FPYMn MHOTOK/IETOYHbIX OpraH1M3mOoB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. Bbixof pacTeHMid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAaCTEHUIA W
3aBOeBaHMEe UMK cylwin. CeMeHHble pacTeHus. [MpoMCXOXKAEHWE LBETKOBbIX
pacTeHUA.

OCHOBHble 3Tanbl 3BOMOUMMA YKMBOTHOrO Mupa. OCHOBHblE apoMOpP(O3bl
XVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHNE COBPEMEHHBIX
TUNOB. MepBble XOPAOBbLIE XXMBOTHbIE. XXMU3Hb B BOAE. DBOMOLUMA NO3BOHOUHbIX.
MpoucxoxaeHne ampuounin n penTunnin. FNpPoNCXoXaeHWe MAEKOMUTAIOLWMUX W
nTuy. TpuHUMN  KNoYeBoro apomopdo3a. OCBOeHWE 6eCrno3BOHOYHLIMU 1
MO3BOHOYHbLIMW YKMBOTHbLIMU CYLLIN.

Pa3BuTME XMU3HM Ha 3emnie Mo 3pam W nepuogam: apxei, MpoTepo3oMn,
Naneo3omn, Me3030i, KariH030i. O6LLIas XapaKTeEPUCTMNKA KMMaTa U reoiormyeckmx
npoueccos. NosiBNeHME 1 pacLBET XapaKTEPHbIX OpraHW3MOB. YTneobpa3oBaHue:
ero YCnoBus v BAWSHNE Ha ra3oBblii COCTaB aTMOCHeEpbI.

MaccoBble BbIMMPaHUA — 3KONOTMYECKME KPU3UCHI NPOLLIOro. MpuynHbl 1
CNeACTBMA MacCOBbIX BbIMMPaHWiA. COBPEMEHHbIA 3KOMOMMYECKUA KpPU3NC, €ro
ocobeHHocTU. [pobnema coxpaHeHUs GropasHo0bpasns Ha 3emsie.

CoBpeMeHHas cucTema OpraHMyeckoro mupa. MNpuHUMNbI Knaccugukauum
OpraHn3moB. OCHOBHbIE CUCTEMATUYECKME rPynbl OpraHU3MOoB.

JemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuaHu, J1. MNactep, L. N. MeuHukos, A. .
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I'. KOpn.

Tabnmubl 1 cxemMbl: «Cxema onbiTa ®. Pean», «Cxema onbita J1. [Nactepa no
N3YYeHUI0 CaMO3apoXKaeHUA XU3HU», «Cxema onbita C. Munnepa, . FOpu»,
«JTanbl  HEOPraHWYeCKOW  3BOMOUUWN»,  «[EOXPOHOMOTMYEecKas  LLKana,
«HayanbHble 3Tanbl OpraHNYeckol 3BoMHLUKN», «Cxema 00pa3oBaHMsi 3yKapunoT
nyTém cumobunoreHesa», «Cuctema >XMBOM npupopbl», «CTPOEHWe BUpYCa,
«Apomopo3bl  pacTeHnn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCUY,
«MHOroknetToyHble Bogopocn», «Mxu», «[1anopoTHUKK», «[ 0/I0CEMEHHbIe
pacTeHus», «OpraHbl LUBETKOBbIX PACTEHMI», «Cxema pa3BUTUS XXMBOTHOIO MMpPa,
«Apomopho3bl XMBOTHbIX», «lMpocTeiiwmne», «KnweyHoNonocTHbIe», «Mnockue
yepBu», «UneHUCToHorme», «PblObl», «3eMHOBOAHbIE», «[TpecMbIKatoLLMECH»,
«[Tnupl», «MnekonuTatowme», «PasBnTre XXU3HU B apXenckomn ape», «Pa3sutue
XXWU3HN B NPOTEPO30INCKOM 3pe», «Pa3BUTME >XWU3HW B Mane030MCKON 3pe,
«Pa3BuUTME XM3HMN B ME3030MCKOI ape», «Pa3BUTUE XMN3HWN B KallHO30MCKOW 3pe»,
«CoBpeMeHHast cMCTeMa OpraHM4YecKoro Mupa.



Ob6opyaoBsaHue: repbapun pPacTEHUI Pa3IMYHBLIX OTAENO0B, KONMEKLUMM
HaCeKOMbIX, BIaXKHble Mpenapartbl XXMBOTHbIX, PAKOBMHbI MOJITHOCKOB, KOMIEKLMN
UTNIOKOXMX, CKENETbI MO3BOHOUHbIX XXMBOTHbIX, Yy4esia NTuL, 1 3Bepeit, KONeKLmm
OKaMeHeNoCTel, MOoMe3HbIX WCKOMaeMbIX, MY/SHXKM OpPraHNYecKMx OCTaTKOB
OpraH13Mos.

BupryaiabHas sadoparopHasi pabora «MogenvmpoBaHue onbiToB Munnepa—
KOpw Mo n3yyeHnto abMoreHHOro CMHTe3a OpraHNYecKNX CoOeUHEHWIA B MePBUYHOA
aTmocepe».

JlaGopaTopHasi pa6ora «/I3yyeHrMe WM OMNMcaHME WCKOMAaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IlpakTHueckass padora «lI3yyeHVe OCOOGEHHOCTel CTPOEHWA pacTeHui
Pa3HbIX OTAEN0B.

IIpakTuueckas padora «/13yyeHne 0COBGEHHOCTEN CTPOEHUS NO3BOHOUYHbIX
YXNBOTHbIX».

Tema 5. [IpoucxoxkaeHune 4eji0BeKa — AHTPOIOTeHe3

Pasgens! 1 3aga4v aHTponosiorun. MeTofbl aHTPONONOTUN.

CTaHOBNeHVEe MNpeACcTaBeHUn O MPOUCXOXAEHUN YenioBeKa. PennrmosHble
B0O33peHuns. COBpeMeHHbIe HayUHble TEOPUMN.

CXO0ACTBO YenoBeka C XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHNE Ye/I0BEKa.
CBuaeTensCcTBa  CXOACTBA  YefioBeKa  C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOP®0/IOrNYECKNe, 3aMOpUOSIOrnyeckue, (h1310/10r0-6MOXNMIUYECKNE,
nosefeHYeckne. OTNNYMSA YeN0BEKA OT XKMBOTHBIX. MPAMOXO0XAEHNE U KOMIIEKC
CBAA3aHHbIX C HUM MpPU3HaKOB. Pa3BuMTME FO/I0BHOrO MO3ra M BTOPON CUMHA/IbHOM
CUCTEMBI.

[BmxyLine cunbl (PakTopbl) aHTPOMOreHesa: 6UONOrMYecKmne, coumnasbHbIe.
CoO0THOLEHME BMOTOrMYECKMX U COLMabHbIX PaKTOPOB B aHTPOMOreHese.,

OCHOBHble CTaAuu aHTpororeHesa. PaHHWe 4enoBeKOOOpasHble 006e3bsHbI
(MPOKOHCY/IbI) M paHHUE MOHTMAbI — 00LMe NpefKy YeN0BEKOOOPa3HbIX 06e3bsiH U
nofen. ABCTpanonUTEKN — ABYHOrne npefiku niogei. YenoBek ymenbiid, nepsble
N3roTOBNEHNSA OpyANiA Tpyda. YenoBek NpAMOXOAALLNA 1 NepPBbI BbIXOL, NHOAEN 3a
npegenst Adpukn. Yenosek reiaensbeprckmini — 06Wmin Npeaok HeaH4epTaIbCKOro
YesioBeKa M YesioBeKa pasymMHOro. YenioBeK HeaHAepTabCKUA KakK BWUf NHOAEN
XOMI04HOr0 KAMMaTa. YenoBeK pasyMHbIi COBPEMEHHOrO TUMa, AEHUCOBCKWIA
4esIoBEK, OCBOEHWe KOHTUHEHTOB 3a npefenamu Adpuku. [ManeoreHeTuka u
nasieoreHoMuKa.

OBO/IIOLMA COBPEMEHHOIO 4YesioBeKa. ECTECTBEHHbI OTOOP B NOMynAumsax
yenoBeka. MyTauUMOHHBIN npouecc M nonMMopgnsmM. MonynsaunoHHbIE BOJIHBI,
Apend) reHoB, MuUrpaums U «3(eKT OCHoBaTeNA» B NOMY/ALUUAX COBPEMEHHOTO
yesioBeka.



Uenoseyeckne pacbl. [loHATME O pace. bonbline pacbl: eBporneouiHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KBaTtopuasibHasl),  MOHrO/IouAHas
(asnatcko-amepukaHckas). Bpema W MyTW paccefieHMs 4YenoBeka Mo MJaHeTe.
EAMHCTBO  YenoBeveckMx  pac. HayyHas  HecoCToATe/IbHOCTb  pacu3ma.
MprcnocobseHHOCTb  YenoBeka K pasHbIM  YCI0BUAM  OKPY)KAKOLLENn cpefbl.
BnvsHue reorpaguyeckoit cpeapl v gpeida reHoB Ha MOPQOIOTrM0 U PU3NONOT IO
YesioBekKa.

MexancumnanmHapHole  metodbl B (hm3mdeckoil  (6MONOrMYecKoi)
aHTpornosiorun.  OBOMOUMOHHAA  aHTpPOMosiorMas U ManeoaHTPonosorus
YesIoBeYeCKNX nonynauui. buocoumanbHble MUCCnefoBaHMS NPUPOAbI YesoBeka.
VccnepoBaHvie KO3BOMOLMM BMONOTMYECKOr0 1 COLMabHOMO B YEOBEKE.

JleMoHCTpanumn

MopTpeTbl: Y. AapsuH, J1. Jukn, A. A. PornHckuii, M. M. I'epacumos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONONOrMM», «I"0NOBHOW MO3I Ye/ioBeKa»,
«YenoBekoobpasHble 06e3bsHbI», «CKeneT YenoBeka W CKeneT LMMMIaH3e»,
«PYyANMEHTbI U aTaBU3MbI», «[1BUXKYLLME CU/bl aHTPONOreHe3a», «BOHOLNOHHOE
PEBO  4YenoBeKa», «ABCTPa/IONUTEK», «YenoBek  yMenblit»,  «Yenosek
MPAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpOMaHbOHLbI»,
«[Npeakn yenoBeka», «3Tanbl 3BO/IHOLNN YenoBeKa», «Pacbl Ye/I0BEKa».

O6opyfoBaHMe: MyNsHXKM  OKaMeHeNocTed, MpeAMETOB  MaTepuaibHOM
KyNbTypbl MPeAKoB 4enoBeka, penpogykuun  (dortorpadpumn) KaptmH ¢
MU(ONOrMYECKUMN N OUONENCKMMMN  CHOXKETaMM  MPOUCXOXKAEHNA YE/0BEKA,
(hoTorpadmm Haxo[oK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesioBeKa, MO/ b
yepera YesioBeka 1 Yepena LWMMMaH3e, MOZe/b KNCTU YeoBeKa U KUCTU LUMMIMaH3e,
MOAeNn Topca npesKoB YenoBeka.

JlaGopaTtopnass paGora «/3yyeHne O0COOGEHHOCTe CTPOEHUS CKeneTta
4e/0BeKa, CBA3AHHbIX C MPSAMOXO0XKAEHNEeM>.

ITpakTHyeckasn padora «/13yyeHre 3KOMOrMYecKMX afanTalin YenoBeKa.

Tema 6. Jxkojgoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAI0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpenoi

3apoxaeHue v passutue akonoruu B Tpygax A. N'yméonoara, K. @. Pynbe, H.
A. CeBepuoBa, 3. lekkenda, A. TeHcnn, B. H. CykauéBa. Pasfenbl n 3agayu
aKonorun. Ceasb 3KOIOMMM C APYTUMU HayKaMu.

MeToabl akonorun. onesble HabNOAEHUA. DKCMEPUMEHTbI B 3KOMOTUN:
NpupogHble ¥ nabopatopHble. MofenvposaHue B 3KoM0rMKM.  MOHUTOPUHT
OKPY>KatoLLLEW Cpefibl: NOKa/IbHbIN, PErnMoHasbHbIA U rNobanbHbIN.

3HayeHVe  3KOMOTMYECKMX 3HaHWW 4N 4YenoBeKa.  IKOIOTMYeCKoe
MMUPOBO33pEHNE KaK OCHOBa CBSA3ell YesioBevecTBa C Mpupogon. dopmmpoBaHme
3KOIOrMYECKON Ky/bTypbl Y 3KONOrMYeCKON rpaMOTHOCTM Hace/leHus.



JleMoHCTpanun

MopTtpeTbl: A. T'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A.
TeHcnn, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3genbl akonornm», «Metogpl 3Koiormm», «Cxema
MOHUTOPUHIa OKPYXKatoLLEein cpefbl».

JlaGopaTopnass  padora «13yyeHne MeTOA0B 9K0/I0MMYeCcKunx
nccnefoBaHnn.

Tema 7. Opranusmsl U cpea OOUTAHUS

SKoNornyeckre MakTopbl ¥ 3aKOHOMEPHOCTU KX AencTBudA. Knaccugunkaums
9KOJIOrMYECKMX (DaKTOpPOB: abnoTUYEeCKMe, BUOTHUYECKMe, aHTponoreHHble. ObLyme
3aKOHOMEPHOCTW [eNCTBUA 3KoMornyeckux akrtopos. lMpasuno muHumyma (K.
LLinpeHrenb, HO. JInbumx). TonepaHTHOCTb. IBPUOUOHTHbIE U CTEHOOWOHTHbIE
OpraHu3Mbil.

AbnoTtunyeckme Gaktopbl. CBET KakK 3KOMOrMYecKu aktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHu3Mbl. DKOMOrMYecKme rpynnbl
pacTeHWd U >XMBOTHbLIX MO OTHOWEHWIO K cBeTy. CurHaibHas pofib CBeTa.
doTonepmoaunsm.

TemnepaTypa Kak 3KOMOrMyecknin aktop. [eicTBve TemnepaTypbl Ha
OpraHu3mbl. OMNKUIOTEPMHbIE Y TOMONOTEPMHbIE OpPraHn3mbl. IBPUTEPMHbIE U
CTeHOTepMHbIe OpraH13Mbl.

BnaXHOCTb Kak 3Ko/ornyeckuin aktop. lMpucnocobneHnst pacTeHuin K
NoAAepKaHNio BoAHOro GanaHca. Knaccuimkaums pacTeHUiA Mo OTHOLUEHUIO K
BoZe. [MpncrnocobneHns XMBOTHbBIX K MU3MEHEHWNIO BOAHOTO pexuma.

Cpefbl 06WMTaHMA OpPraHM3MOB: BOJHas, Ha3eMHO-BO3AYLLHasA, MOYBEHHas,
rnyouHHas  MOAMOYBEHHAs,  BHYTpUOpraHusMeHHasd.  PU3NKO-XMMMUYECKUe
0C0BEHHOCTU cpef, 06UTaHMs OpraHn3mMoB. INprcnocobneHns opraHM3MoB K XKNU3HK
B pasHbIX cpejax.

Buonornyeckne putMbl. BHewHWe W BHYTPeHHUE PUTMbl. CyTOYHble W©
roAuyHble puUTMbI. prcnocobn1eHHOCTb OPraHN3MOB K CE30HHbIM M3MEHEHUAM
YCNOBUIA XXN3HW.

YXn3HeHHble opMbl OpraHmM3MoB. MOoHATHE 0 XXN3HEHHOW opme. XKN3HEHHbIE
(hopMbl pacTeHWid: [epeBbsi, KyCTapHUKMW, KyCTapHWYKW, MHOrOfIeTHWE Tpasbl,
OfHONeTHMe TpaBbl. XXN3HEHHbIe (DOPMbl XXMBOTHBIX: TMAPOONOHTLI, TE0OUOHTSI,
a3p06bMOoHTLI. OCOBEHHOCTN CTPOEHMA M 06pasa XKMU3HW.

BruoTnyeckre akTopbl. Buabl BUOTUYECKNX B3aMOLENCTBMIN: KOHKYPEHLMS,
XULWHNYECTBO, CMMOMO3 1 ero (opmbl. lMapasutusm, Koonepauus, MyTyanu3w,
KOMMEHCaIN3M (KBapTMpPaHTCTBO, Hax/Ie6HNYeCTBO). HeTpoduueckune
B3aumogenctema  (Tonuueckue,  Qopuyeckne,  (abpuyeckue).  3HayeHume



OMOTUYECKNX B3aMMOAENCTBUIA AN CYLIECTBOBaHWA OpraHU3MoB B Cpeje
06uTaHMA. MPUHLMM KOHKYPEHTHOIO UCKHOYEHMS.

JleMoHCTpanun

Tabnuubl N CXeMbl: «3KoMormyeckne Maktopbl», «CBETOBON CMEKTP,
«OKONOMMYECKMe TPYMIbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «TensioKpoBHbIE
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrMYecKne aganTaumm
XXMBOTHbIX», «Cpefbl 00UTAHUS OpPraHnU3MoB», «BMONIOTNYECKME PUTMbI»,
«XKM3HEHHbIE (hOPMbI PaCTeHUI», «XKN3HEHHbIE (DOPMbI XXMBOTHbIX», «OKOCUCTEMA
LLUIMPOKOSINCTBEHHOrO Jieca», «DKOCUCTEMA XBOMHOro necax», «Llenn nutaHus»,
«XULHNYECTBO», «[MapasnTnsm», «KOHKYpeHUns», «CnUmMo103»,
«KOMMeHcann3m».

O6opyfoBaHMe: repbapun PacTEHUn U XMBOTHbLIX, MPUCMOCOOIEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOMMYECKMX (paKTopoB, repbapun CBETONHOMBLIX,
TeHeNM0OMBLIX U TEHEBLIHOC/IMBbLIX PACTEHWIA, CBETO/HOOMBbIE, TEHENO6MBbLIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KOMNeKUMn Tensiontoomssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PacTEHWUA, Yy4dena NTUL, U 3Bepeit, repbapum
pacTeHuid, OTHOCALMXCA K rurpotmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMMeKUUN XXMBOTHBIX, 0OMTalOLWMX B PasHbIX cpefax,
repbap M KONMNEKUMU PacTEHUA U XKMBOTHBIX, 06/1a4al0LWKMX YepTamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBWIA XKM3HW, repbapumn u
KONMEKUMN PacTEHUIn N XKMBOTHbLIX Pa3/IMUHbLIX XU3HEHHbIX (HOPM, KONneKuun
YXMBOTHbIX, Y4aCTBYHOLLMX B Pa3INYHbIX OUOTUYECKMX B3aMMOAEACTBUAX.

JlaGopaTtopuasi pabora «BbIfBNeHMe npuUCNocobneHnii opraHM3MoB K
B/IUSHUIO CBETa».

JlaGopaTtopnass padora «BblfBNeHMe npucnocobneHnii opraHM3MoB K
B/IMSIHUIO TEMMEPATYpPbI».

JlaGopaTopuas pad6oTa «AHaTOMUYECKME OCOOEHHOCTN PAaCTEHUI U3 pasHbIX
MeCT 0BUTaHNA».

Tema 8. DKo10rus BUAOB U MOILYJISA UM

JKOMOrMYeCKe  XapakTepucTuknm  nonynduymun.  llonynaumsa  Kak
6uonornyeckas cucrtema. Poib HeOAHOPOAHOCTM Ccpedbl, (hM3nYecKnX Gapbepos K
0C06eHHOCTEN 6roornyM BULOB B (hOPMMUPOBAHM MPOCTPAHCTBEHHON CTPYKTYpbI
nonynsaunii. OCHOBHble MoKasaTenu MNonynsuun: YMUCNEHHOCTb, MIOTHOCTD,
BO3pacTHasd W MofoBasi CTPYKTYpa, POXAAeMOCTb, MPUPOCT, TEMM PoOCTa,
CMepPTHOCTb, MUrpauus.

Jkonornyeckas CTpyktypa nonynaumn. OueHKa YMCNEHHOCTU MOMynsauun.
OnHamuka nonynauum n eé perynaums. BUOTUYeCKMIA NOTeHUMan nonynsumn,
MogenvposaHue AMHaMUKN nonynaumn. Kpyeble pocta YACIEHHOCTM NOMYsuun.
KpuBble BbDKMBaHWA. Perynaums 4ucieHHOCTM Monynauuii: posib  (DakTopos,



3aBUCALLMX U HE 3aBUCALLMX OT MIOTHOCTWU. DKOMOTMYeCKue cTpaTermm suaos (r- v
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Hue Buaa. MectoobutaHme. MHOromepHas
MOAENb 3KOMOrMYecKo HuwM K., XaTumHCOHa. Pa3Mepbl 3KOM0rMyecKom
HULWW. ToTeHUMaIbHaa 1 peann3oBaHHasa HULLIN.

Bug kak cuctema nonynauuid. Apeanbl BUAOB. Buabl U UX XU3HEHHble
CTpaTerun. AKO0rMYecKne 3KBUBAJIEHTI.

3aKOHOMEpPHOCTU MOBEAEHMS W MUrpauui >XXMBOTHbIX. Buonornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JlemoHcTpanuu

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl ”  CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKM  NOMYNALMN»,
«[lpocTpaHCcTBEHHAaA  CTPyKTypa  nonynauum», «Bo3pacTHble  nupamnibl
nonynaunm», «CKOpPOCTb  3acefieHUss  MOBEPXHOCTM  3emMan  pas/IMYHbIMU
opraHusaMamm», «Mogesb 3KONOrnm4eckom HUWm K. . XaTunmHcoHa».

O6opyfoBaHue: repbapun pacTeHNiA, KONNEKLMN XNBOTHBIX.

JlaGopaTopnas padora «[1pnrcnocobneHns ceMsaH pacTeHWUI K pacceleHNIo.

Tema 9. Ikos0rusi coo0IECTB. IKOJOTHUECKHE CHCTEMBbI.

CoobulectBa opraHvM3moB. buoueHO3 M ero CTpykTtypa. CBasn mexay
opraHusaMamu B 61MOLEHO3E.

JKocuctema Kak OTKpbiTas cuctema (A. k. TeHcnu). PYHKUMOHAbHbIE
610K/ OpraHM3MOB B 3KOCUCTEME: TMPOAYLEHTbI, KOHCYMEHTbI, PefyLEeHTbI.
Tpodgmyeckne ypoBHWU. Tpodmuyeckme uenu M cetn. ABMOTUYECKME OTOKK
aKocucTeM. [1ouBbl 1 UNbl B 3KocucTeMax. KpyrosopoT BELLECTB U NMOTOK 3Heprum
B 3KOCUCTEME.

OCHOBHbIe NoKa3aTte/iM 3KoCUCTeMbl. Briomacca 1 NpoAyKuunsa. SK0N0rn4eckmne
nvpaMupl Yncesn, 6omacchl U 3HEPrun.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpasneHHble 3aKOHOMEPHbIE CMEHbl COOOLLECTB — CyKLeccuun. epBuyHble w
BTOPUYHbIE CYKLECCMM W WX TMPUYUHbI. AHTPOMOreHHble BO3AENCTBMS Ha
cyKueccun. KnnmakcHoe cooblLuecTso. briopasHoo6pasue 1 NoiHOTa KPyrosopoTa
BELLECTB — OCHOBA YCTOMNYMBOCTU COOOLLIECTB.

[pupoaHbIe 3KOCUCTEMbI. Jxocucmemuvl 03€p u pex. IKocucmemvl Mopel U
OKeaHo8. Dxocucmemol myHap, J1ecoe, cmened, nycmoslHb.

AHTPOMOreHHbIe 3KOCUCTEMBI. ArpoakocucTema. ArpoueHos. Pasnnuuma
MeXy aHTPOMOreHHbIMU 1 NPUPOAHLIMI 3KOCUCTEMAMMU.

Yp6oakocuctembl. OCHOBHble KOMMOHEHTbI ypbo3kocucteM. [opofckas
nopa n ayHa. CuHaHTponu3aumMa TOPOACKOM (hayHbl. Buonoruyeckoe wu
X03MCTBEHHOE 3HaYeHMe arpo3KoCUCTEM N YPOOIKOCUCTEM.



3aKOHOMEPHOCTY (POPMUPOBAHMSI OCHOBHbIX B3aVIMOAEACTBUIA OPraHn3MoB B
aKocucteMax. Porb kackadnoeo 3ghghekma u 6U008-320upuramopos (Kiouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. [epeHOC IHEPTUUN U BELLECTB MeXAY
CMEXHbIMWN 3KOCUCTEMAMW. Y CTONYMBOCTb OpraHM3mos, I'IOI'IyJ'IFILI,l/IM N 3KOCUCTEM
B YCNOBUAX ECTECTBEHHbLIX N aHTPOMONeHHbIX BO3ﬂ|el7lCTBVII‘/JI.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONo2eHHo2o 6o3deticmeusi. MeTofonoruna
MOHUTOPUHIa ECTECTBEHHbLIX N aHTPOMOINEHHbLIX 3KOCUCTEM.

JlemoHcTpanuu
MopTpeT: A. [)X. TeHCNn.
Tabnmubl 1 cxembl:  «CTpykKTypa  OMOLIEHO3a»,  «JKOCUCTEMaA

LLIMPOKO/INCTBEHHOrO fleca», «KOCUCTEMA XBOMHOro neca», «®yHKUMOHabHbIE
rpynnbl OpraHM3MOoB B 3KOCUCTEME», «KPYyroBOPOT BELLECTB B 3KOCUCTEMEY, «Llenu
NuTaHna (MacTouliHas, AeTpUTHasA)», «3IKOMOrMYecKas nupammaa uUncen»,
«OKOoNornyeckass nupammuaa 6uomMacchbl», «3IKOMOrMYecKas nupaMmmaa 3HepPrums,
«ObpasoBaHmne 60n10Ta», «lepBMUUHasA CyKLeccus», «BoccTaHOBNEHME feca Mnocre
noXkapa», «3KOCUCTeEMa 03epa», «ArpoLeHo3», «KpyroBopoT BeLLecTB U MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypO0O3IKOCUCTEMY.

O6opyoBaHue: repbapumn pacTeHni, KONEKUUM HaCeKOMbIX, Yydena nTuu, 1
3Bepeit, repbapun KynbTYPHbIX U AMKOPACTYLLMX pacTeHWI, akBapuyMm Kak MOAe/b
3KOCUCTEMBI.

IIpakTuyeckas padora «/3yyeHune 1 onvcaHne ypb0oaKOCUCTEMBI».

JlaGopaTopHass paGora «M/3yyeHne pa3HOOOpPa3ns MENKUX MOUYBEHHbIX
YNIEHUCTOHOMMX B Pa3HbIX IKOCUCTEMAX.

DKCKypeust «DKCKypCUsa B TUNUYHbLIA 6uoreoueHos (B aybpasy, 6epesHsiK,
e/lbHUK, Ha CYX0/0/bHbIN NN MONMEHHbIV Nyr, 03epo, 60/10T0)».

DKcKypeust «IKCKYPCUS B arposkocuctemy (Ha mnone wan B TersM4yHoe
X0351MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

Buocgepa — obuiennaHeTapHas 060/104Ka 3eMnn, rae CYLecTBYeT Wau
CyLLleCTBOBasa XXU3Hb. Pa3BUTME NpeacTaB/ieHnin o Gruoctepe B Tpygax 3. 3tocca.
YueHue B. . BepHaackoro o buocepe. Obnactn 6ruocgepbl 1 eé coctas. XKnBoe
BELLLeCTBO bmocgepb! 1 ero PyHKLUUN.

3aKOHOMEPHOCTK CyLLecTBOBaHUS buocdepbl. OcobeHHOCTM Brochepbl Kak
rnobanbHOM akocucTeMbl. uHaMmMyeckoe paBHoBecue B buochepe. KpyrosopoTsbl
BELLLECTB 1 61oreoxXxmmMmn4yeckme UMKIbl (Yrnepoga, asota). PUTMUUYHOCTb SBNEHUN B
Guochepe.



30HasIbHOCTL 6uocepsl. MoHATe 0 6rome. OCHOBHbIE GUOMbI CYLLX: TYHAPA,
XBOWHbIE Jieca, CMellaHHble W LUMPOKONUCTBEHHbIE fleca, CTEeMW, CaBaHHbI,
MYCTbIHW, TPONMUYECKME Nleca, BbICOKOropbs. Knmmar, pacTUTeNIbHbIA N XKUBOTHbIIA
MUP GUOMOB CYLLIN.

CTpyKTypa 1 (OYHKLUMA XKNBbIX CUCTEM, OLIEHKA MX PECYPCHOr0 MoTeHLmana n
GrochepHbIX YHKLNNA.

JleMoHCTpanun

MopTpeTbl: B. . BepHaackuid, 3. 3tocc.

Tabnuubl 1 cxembl: «"eocgepbl 3emnun», «KpyrosopoT asoTa B Npupoaes,
«KpyroBopoT yrnepoga B npupoge», «KpyroBopoT KMCnopoga B MNPUPOAE»,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6UOMbI CyLLIN», «Knnmatuyeckue
nosica 3eMnu», «TyHapa», «Tanra», «CMmeLllaHHbIn necy», «LLINpOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyaoBaHue: repbapun pacTeHNIA pasHbIX 6MOMOB, KONIEKLMN XKUBOTHbIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

JKOMOrMYeCKe Kpu3Ucbl M UX MpUYMHbIL. Bo3geicTene denoBeka Ha
buochepy. 3arpssHeHne BO3ayLLUHON cpebl. OXpaHa Bo3ayxa. 3arpssHeHve BOAHON
cpeabl. OxpaHa BOAHbIX pecypcoB. PaspylleHue noysbl. OxpaHa MOYBEHHbLIX
pecypcoB. /13MeHeHne Kiumara.

AHTPOMNOreHHOe BO3AENCTBME HA PaCTUTENbHBIA N XXMBOTHbIA MUpP. OxpaHa
PacTUTENbHOIO W XXMBOTHOrO Mupa. OCHOBHble MPUHLMMbLI OXpaHbl MPUPOAbI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOTMIT).
BoTaHn4yeckmne cagbl 1 300/10rMYeCKme NapKu.

OCHOBHble MPUHUMMbI YCTOMYMBOrO pPasBUTUA Ye/loBEeYeCTBA U NPUPOAbI.
PauvoHanbHOE  MpUPOAOMNoONb30BaHNME M COXpaHeHWe  BMONIOrM4Yeckoro
pasHoobpasms 3emnn. OO6LLUME 3aKOHOMEPHOCTU [/100a/bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTY COBPEMEHHOIO KpU3nca 1 ero BepOATHbIE MOC/EACTBUS.

Pa3BuTe METOAOB MOHWUTOPMHIa PasBUTUA  OMAaCHbIX TEXHOreHHbIX
npoueccoB. Cucmemuvie UCCIe008aHUsL nepexooa K pecypcocbepezaroujeil U
KOHKYPEeHmMOCnocobHol sHepeemuke. buonocuueckoe paznoobpasue u buopecypcoi.
HaquHaJZbele qu)OpMaLﬁ/IOHHble cucmemasl, 06807[6’1146‘6”01/{41/!6 docmyn K
umﬁopmauuu nO COCMOAHUIO OmMOEeNbHbIX 6u006 u skocucmem. OcHoBbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
PeKOHcmpym;uﬂ MOPCKUX U HA3EMHbIX IKOCUCmeM.

JdeMoHCcTpauu

Tabnuupl 1 cxeMbl: «3arpssHeHMe aTMochepbI», «3arpsasHeHme rnapoctepb»,
«3arpsisHeHne NouBbI», «[MapHNKOBbLIV 3geKT», «Oc060 OXpaHseMble NPUPOAHbIE
TeppuTopumn», «Mofenv yrnpasiseMoro Mupa.



O6opyaoBaHue: (oTtorpaun OxpaHAeMbIX pPacTeHUA M XUBOTHbIX KpacHoi
KHUrK Poccuniickon degepaunm, KpacHOM KHAMM permoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roCc COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmMmncs nporpamm  cpegHero o6uwiero 06pasoBaHWA:  JIMYHOCTHbIE,
MeTanpeLMeTHbIE U NPeAMETHbIE.

B CTpyKType NMYHOCTHLIX pe3ynbTaToB OCBOEHMSA NporpaMmMbl Mo 6monorum
BblAefleHbl CNefytoLme COCTaBNAoLLME: 0CO3HAHNE 06YyYatoLLMMUNCA POCCUIACKON
rpaXX4aHCKON NAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHunto, uanuuue momueayuu K  00y4YeHMIO  Buonoruu,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWA NIMYHOCTM Ha OCHOBE
K/HOUYEBbIX LIEHHOCTEA M UCTOPUYECKUX TpaauuMin pa3BuTUS BMONOrMYECKOro
3HaHUA, comosHocmb u cnocobrocms 00YHAIOLMXCA PYKOBOACTBOBATLCS B CBOEN
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
6M0NI0rMYECKOro 06pa3oBaHNS, naruyue npasocosnarnus 3K0NOrMUYECKON KyNbTypbl,
cnocobrocmu cmasums UENN U CTPOUTb XXMU3HEHHbIE MNJIaHbI.

JINYHOCTHBbIE pe3ynbTaTbl OCBOEHUS MPOrpaMmbl Mo 6UONOTNN AOCTUrAKOTCA B
eMHCTBE Y4YeOHOM W BOCNUTATENbHOW [eATe/IbHOCTM B COOTBETCTBMM C
TPaANLNOHHBIMU POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKMMMN U JyXOBHO-
HPaBCTBEHHbLIMM LEHHOCTSAMW, NMPUHATLIMKA B OO6LLECTBE MpaBuiaMu 1 HOpMamMm
MoBeAeHMs N CMOCOBCTBYHOT MpoLeccaMm CamMomno3HaHUsi, CaMOBOCMUTaHUA W
CamopasBUTKSA, PasBUTUA BHYTPEHHEW NO3ULMM  IMYHOCTW, NaTpuoTM3Ma WU
YBXKEHUS K 3aKOHY W MpaBonopsgKy, YenoBeky Tpyda U ctaplieMy MOKONeHWHo,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpagnumMsM MHOroHauMoHanbHOro Hapoga Poccuiickoin defepauunmn, npupoge u
OKpY)KatoLLLen cpeae.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA Yy4yebHOro npeameTa «buonorns»
[O/MKHbI OTPaXXaTb FOTOBHOCTb M CMOCOBHOCTL 00YYarOLLMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHON BHYTPEHHEN MO3ULMENA NNUYHOCTM, CUCTEMOM LEHHOCTHbIX
OpUeHTauuin,  NO3UTUBHbLIX  BHYTPEHHMX  YOEXOEHWn,  COOTBETCTBYHLLMNX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBA, PacCLUMPEHUE YKM3HEHHOIO
OnbITa W OMbITa AeATe/IbHOCTM B NPOLIECCE peasin3alm OCHOBHbIX HamnpaB/ieHWI
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YMC/e B YaCTW:

1) I'PaKIaHCKOr0 BOCIUTAHUSA:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO31LMM 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;

0CO3HaHWe CBOMX KOHCTUTYLMOHHBIX NPas 1 06513aHHOCTEN, YBaXKEHME 3aKOHa
1 NPaBoONoOpPAAKa;



rOTOBHOCTb K COBMECTHOM TBOPYECKOM AeATENbHOCTU NPW CO34aHMMN YHeOHbIX
MPOEKTOB, peLleHMn Y4yebHbIX W MNO3HaBaTe/IbHbIX 3afay, BbIMO/HEHUN
OMO/TIOTNYECKMX IKCMEPUMEHTOB;

CMOCOOHOCTL  OMnpefeNnsTb COOCTBEHHYHD MO3MUMIO MO  OTHOLLEHWUIO K
ABNEHNSAM COBPEMEHHOM YXXN3HWN U OOBACHATL €é;

YMeHVE YUYMTbIBaTb B CBOMX [EACTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aUMOZENCTBUA HOLEN C pasHbIMU YOEXXAEHNAMU, KYNbTYPHBIMWA LEHHOCTAMU U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpPOLECCE COBMECTHOMO BbIMOJIHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W  WCCMeA0BATENbCKAX 3afa4y, YBaXXWUTE/IbHOro
OTHOLUEHNA K MHEHWIO OMMOHEHTOB MpPW O0OCY)XXAEHMN CMOPHbLIX BOMPOCOB
OM0/IOrMYECKOro CoflepPXKaHus;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

ChOpMMPOBAHHOCTb POCCUICKON IPaXAaHCKOW MAEHTUYHOCTI, NaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTU nepes PoguHOI, ropaocTu
3a CBOM Kpail, cBOWO PoAMHY, CBON A3blK W KyNMbTypy, MPOLUIOE W HacTosLlee
MHOrOHaLMOHaNbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K NPUPOLHOMY Hac/neAuto 1 NaMsaTHUKaM Npupogbl,
AOCTUXKEHUSIM POCCUN B HayKe, UCKYCCTBE, CMOPTeE, TEXHOOMUSX, TPYLE;

CMOCOBGHOCTb OLEHMBATb BK/aJ POCCUMIUCKUX YYEHbIX B CTAHOBMIEHWE W
pasBuTe OMONOrMM, MOHUMaHWUSA 3HayveHUs OMONOrMM B MO3HAHUM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

naenHas yoexaEéHHOCTb, FOTOBHOCTb K CNyXeHuto u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMe AYyXOBHbIX LIEHHOCTEN POCCUINCKOro Haposa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOrO MOBEAEHWS;

CMOCOBGHOCTb OLEHMBATb CUTYaUMtO U MPUHMMATb OCO3HAHHbIE PeLUeHWs,
OPUEHTMPYACb HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LLlEHHOCTY;

0CO3HaHe NIMYHOr0 BKMNaga B MOCTPOEHME YCTONUMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLEHME K CBOVM POAUTENAM, CO34aHNIO CEMbW HA OCHOBE
OCO3HAHHOIO MPUHATUA LEHHOCTE CEMEMHOM >XM3HW B COOTBETCTBUM C
TpagnumsMm Hapogos Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETMYECKOEe OTHOLLEHME K MUPY, BK/IOYaA 3CTETUKY ObiTa, HAYy4HOro U
TEXHWUYECKOro TBOPYECTBa, CNopTa, TPyAa, 00LLECTBEHHbIX OTHOLLIEHWIA;

MOHMMaHMe 3MOLIMOHa/IbHOTO BO3AENCTBUA XXMBOW NPUPOAbLI N €€ LLeHHOCTY;



FOTOBHOCTb K CaMOBbLIP@KEHUIO B PasHbIX BWMAAX WCKYCCTBa, CTPemsieHue
MPOSBNATL Ka4yecTBa TBOPYECKOMN IMUHOCTU;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIIMOHAJIIBHOI'O 6JIaFOHOJIy‘II/Iﬂ:

MOHUMaHWe 1 peann3aL s 340P0OBOro 1 6e30nacHOro 0bpasa Xm3Hu (340poBoe
NMUTaHune, CO6NIOAEHNE TMTUEHNYECKNX MPaBW/ U HOPM, COaTaHCMPOBAHHbIA PEXXUM
3aHATUIA W OTAbIXa, pPerynapHas Qusnyeckasd akTUBHOCTb), OGepeXxxHoro,
OTBETCTBEHHOIO M KOMMETEHTHOrO OTHOLUEHMSI K COOCTBEHHOMY (DM3NYECKOMY Y
MCUXNYECKOMY 3[J0POBbIO;

MOHMMaHVWe LEHHOCTM MpaBun  WHAMBUAYa/IbHOMO W KOSINEKTUBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsX, YTPOXatoLWmMX 340P0BbI0 U XXU3HW NOLEMN;

OCO3HaHWe MOCNeACTBUA U HEMPUATUA BPefHbIX MPUBbIYEK (YnoTpebneHuns
a/TIKOr0/151, HAPKOTUKOB, KYpeHNs);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT! MacTepCcTBa, TPYLON00VeE;

FOTOBHOCTb K aKTWMBHOW AeATENbHOCTU TEeXHONOrMYecKo M CcoumasibHOM
Hanpae/IEHHOCTW, CMOCOBHOCTb MHULMMPOBATL, MIaHUPOBaTb M CaMOCTOATE/IbHO
BbINO/HATL TaKy0 AeATeIbHOCTb;

MHTEPEC K Pas3IMyHbIM cepam NPodecCUoHaIbHON AesATeNbHOCTH, YMeHUe
COBepLlUaTb OCO3HaHHbIA BblIGOp 6Oyaylled npodeccun U pPean3oBbIBaTH
COOCTBEHHbIE XXN3HEHHbIE NJaHbl;

FrOTOBHOCTb M CMOCOOGHOCTbL K 006pa3oBaHUO M camMo0bpa3oBaHWIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

9KO0N0rMYeCcKM LienecoobpasHoe OTHOLLEHWE K MPUPOAE KaK MCTOYHUKY YKU3HN
Ha 3emJsie, OCHOBe €& CyLLieCTBOBaHMS;

MOBbILLIEHNE YPOBHA 3KOMOMMYECKOM Ky/bTypbl: NPUOGpPeTeHMe OrbiTa
MNaHMPOBaHWS MOCTYNKOB W OLEHKM WX BO3MOXHbIX MOCNEACTBUAN A1
OKpY)KatoLLLen cpeapl;

0CO3HaHWe rnobaNbHOro XapakTepa 3KOMOTMYECKMX MPo6/ieM U NyTen nx
peLleHmns;

CMOCOBHOCTbL MCMOMb30BaTh MPYOGPEeTaeMble NMPU N3y4eHU B1ONOrMN 3HAHUSA
MW YMEHMS MNpPU  PeleHun npobsiem, CBA3AHHbIX C  pauMOHaIbHbIM
NMPUPOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBu/  MOBEAeHWA B MPUPOAE,
Hanpas/IeHHbIX Ha COXpaHeHWe paBHOBECUS B 3KOCUCTEMax, OXpaHy BW[OB,
aKocucTeM, brocgepsl);

aKTMBHOE HENpPUATKE AeACTBUM, MPUHOCALMX BPE OKPYXKatoLLed MPUPOAHOM
cpefe, YMeHMe NporHo3nposaTb HebNaronpuATHbIE 3KOIOMMYECKME MOC/IeACTBUSA
NpeanpUHYMaeMbIX AeNCTBUIA 1 NpeaoTBpaLaTh uX;



HanM4yme pasBMTOro 3KOMIOMMYECKOro MbILLIEHNS, KOMIOTMYECKON KybTypbl,
onbITa [eAaTeNbHOCTH 9KOJIOTMYECKOW Harpas/IeHHOCTH, YMEHMS
PYKOBOACTBOBATLCA UMW B MO3HABATE/lbHOM, KOMMYHUKATUBHON M COLMaIbHOM
MPaKTMKe, FOTOBHOCTU K YHYaCTUIO B MPaKTUYEeCKON AeATe/lbHOCTU 3KO0MMYECKOM
Hanpas/IeHHOCTY;

8) IHMEHHOCTU HAYYHOT'O MO3HAHUA

ChopMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKn M OOLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Awvasore
Ky/bTyp, CNOCO6CTBYOLLEr0 OCO3HAHMIO CBOEr0 MecTa B MOSIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM W 4MTaTe/IbCKOW Ky/bTYpbl Kak CpefcTBa
B3aMMOZENCTBMSA MeXAY NOAbMU 1 MO3HaHWUA MUPa;

MOHWMaHMe cneunpukn BUONOrMM Kak Hayku, OCO3HaHUS e€é poin B
(hopMMpOBaHMM  PaLMOHASIBHOrO Hay4HOro MbIW/IEHNS, CO34aHWUM  LeNOCTHOro
NpeacTaBneHns 06 OKPYXXaloLeM MUpe Kak O efMHCTBE MpUpoAbl, YesioBeKa U
06LLecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelleHnn Mpobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrNWU AN COBPEMEHHON LMBUU3ALMN:
obecreyeHnss HOBOrO YPOBHS Pa3BUTUS MeAULMHbLI, CO3AaHWe MNepCrneKTUBHbIX
OMOTEXHOMOrMIA,  CMOCOGHbIX  pellaTb  PecypcHble  MPo6/MeMbl  Pas3BUTUSA
4e/10BEYECTBa, MOMCKa NyTei BbIXoAa M3 rnobasibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHMs  nepexoga K  YCTOMYMBOMY  pasBUTUIO,  palvOHasIbHOMY
MCNONb30BaHNIO MPUPOAHBLIX PECYPCOB M (POPMMPOBAHUIO HOBbLIX CTaH4ApPTOB
XN3HU;

3aMHTEPECOBaHHOCTb B MOJMYYEHUN OUONMOTMYECKUX 3HAHUI B LeNisX
MOBbIWeHNA 00Lerd KynbTypbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTKM, KakK
COCTaBHOM 4acTu (PYHKLUMOHa/IbHOM rpaMOTHOCTM 00y4arowmnxcs, HopMmpyemon
Mpun N3yyeHumn Gronoruu;

MOHMMaHMe CYLLHOCTU MeTOZOB MO3HaHWA, UCMO/b3yeMbIX B €CTECTBEHHbIX
HayKaX, CMOCOGHOCTM WCMO/Mb30BaTb MOJMyYaeMble 3HaHWA [N aHam3a U
0OBACHEHUS ABNEHUI OKPYXKatoLLEero Mmpa v NpPouCXoAaLmnX B HEM NU3MEHEHUMN,
yMeHue faenaTb OOOCHOBaHHbIE 3aK/NHOYEHMSI HA OCHOBE HayuyHbIX (aKTOB U
NMEIOLLMXCA AaHHbIX C LeSIbi0 NOJTyYeHNS 4OCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTL CaMOCTOATE/IbHO WUCMO/Ib30BaTb OMOMOrMYECKne 3HaHWA A1
peLleHmnst Npo6nemM B peasbHbIX XXU3HEHHbIX CUTYaLUsIX;

OCO3HaHWe LIEHHOCTW Hay4yHOW [AeATe/IbHOCTW, TOTOBHOCTb OCYLLECTBAATb
MPOEKTHYIO U UCC/IeA0BATENIbCKYO AeATeIbHOCTb UHANMBUAYA/IbHO U B TPYINE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUIO U
camMoo0pa3oBaHNIO, K aKTMBHOMY MO/IYYEHUO HOBbIX 3HaHWA MO 6uonorum B
COOTBETCTBWU C XXM3HEHHBIMW NMOTPEOHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS Y4eGHOro npegmeta «buonormss»
BK/IOYAOT:  3HauMMble 415  (POPMMPOBaHMUSA MWUPOBO33PEHMS  0By4atoLLMXCA
MeXAMCUMNIMHapHble (MeXNpeaMeTHbIe) 06LeHayYHble MOHATUA, OTpaXKatoLyue
LLeNOCTHOCTb HAy4YHOW KapTWHbI Mupa W Cheuudurky MEeTOAOB MNO3HaHUS,
MCNONb3YEMbIX B €CTECTBEHHbLIX HayKax (BELLECTBO, IHEPrusi, ABNEHNe, NpoLecc,
CUCTEMA, Hay4HbI (DaKT, MPUHLMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnegoBaHve, HabnaeHe, 3MepeHre, 3KCMEPUMEHT U LpYyTrue); YHUBepCa/lbHble
yuyebHble [eicTBMsA  (MO3HaBaTeNbHblE, KOMMYHWKATUBHbIE, PErynsTUBHbIE),
obecrieymBatroLLme hopMmpoBaHme DYHKLMOHA/IbHOW FPaMOTHOCTM U COLManbHOA
KOMMETEHUMM  06y4aroLMXCs;  CMOCOOHOCTb  06Y4aroLMXCA  UCMO0/b30BaThb
OCBOEHHbIE MEXANCUUMMHAPHbIE, MAPOBO33PEHYECKME 3HAHMS U YHUBEPCA/IbHbIE
yuyebHble AeNCTBUA B NO3HABATE/IbHOW M COLMAIbHOM NPaKTUKE.

B pe3synbTaTe U3yyeHns 61MONOrMM Ha YpOBHe CPeaHero obLero 06pasoBaHus
y obyuvatouleroca 6yayT chopMUpoBaHbl MO3HaBaTe/bHbIE YHMBEPCASIbHbIE
yyebHble [AeNCTBUSA, KOMMYHUKaTUBHbIE YHUBepCa/lbHble Y4ebHble [AeNCTBUS,
PerynsaTvBHbIE YHUBEPCA/IbHbIE YYeOHble AeNCTBUSA, COBMECTHasA AeATe/IbHOCTb.

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI MPOrpaMMbl CpefHero o6Lero
06pa3oBaHmMs JO/MKHbI OTPaXKaTb:

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHA y‘lCﬁHLIMI/I IMO3HABATCJIBbHbBIMU
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMoCTOATENIbHO  (hOPMY/NIMPOBaTb WM aKTya/mM3vMpoBaTb  MPo6nemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUW 3HAHWI MPUEMbI IOTUYECKOTO MbILLIEHNS
(aHanu3a, cMHTe3a, CpaBHEHWA, KnaccumKkaumm, 0606LLEHNS), paCKpbiBaTb CMbIC/
OMONOrNYECKMUX NOHATUI (BbIAENSATb UX XapaKTepHble MPU3HaKW, ycTaHaB/IMBaTb
CBAI3U C APYTVMIMUN MOHATUAMN);

onpeaensTb LENM AeATeNbHOCTW, 3adaBas NapameTpbl U KPpUTEPUM KX
AOCTVKEHWS, COOTHOCUTL pe3y/bTaTbl AeATe/IbHOCTM C MOCTaBNEHHbIMU LENSIMU;

MCNoNb30BaTh BUOMNOrMYECKME MOHATUA A1 0OBACHEHMS (PAKTOB W ABMEHNIA
YX1BOW Npupoabl;

CTPOMTb NOrMYECKMe paccyxaeHust (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanormmn), BbISIBNATL 3aKOHOMEPHOCTU W MPOTMBOPEYMS B paccMaTprBaeMblX
ABNEHMSX, POPMYNNPOBaTL BbIBOAL! 1 3aK/HOYEHNS;

MPYMEHATb CXEMHO-MOAE/bHbIE CPpeACcTBa AN NPeACTaB/eHNS CYLLECTBEHHbIX
CBA3EA W OTHOLWEHWA B W3y4aemblX OMOMOrMYecKMX O0ObeKTax, a Takxke
MPOTUBOPEUNIA Pa3HOr0 pPOfAa, BbISIBMIEHHLIX B Pa3/IMUHbIX WMHPOPMALNOHHBIX
NCTOYHMKAX;



paspabaTbiBaTh NiaH pelleHns npobnembl C YY4ETOM aHa/mM3a VMMEHLLMXCA
maTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBbLI B AEATENIbHOCTb, OLIEHMBATL COOTBETCTBUE Pe3y/bTaToB
LleNsM, OLeHMBaTbL PUCKM NOCNEACTBUI feATeIbHOCTH;

KOOPAMHNPOBATL U BbINOMHATL paboTy B YCI0BUAX peasibHOro, BUPTYasIbHOro
N KOMOMHMPOBAHHOI O B3aMMOENCTBUS;

pasBuBaTb KPeaTMBHOE MbILL/IEHWNE MPY PELLEHNN XXU3HEHHbIX NPO6IeM.

2) 6a30BbI€ HCCJIEI0BATEIbLCKHE JeHCTBHUS:

B/1afleTb HaBbIKamMy y4ebHO-MCCNe0BaTe/IbCKOM M NMPOEKTHOW AeATeIbHOCTH,
HaBblKaMW  paspelleHust npo6sieM,  CrMOCOOHOCTHIO M TOTOBHOCTbHO K
CaMOCTOATE/IbHOMY MOUCKY METOA0B PeLLeHNs NPaKTUYeCKNX 3adad, NPUMeEHEHNIO
pa3INYHbIX METOL0B MO3HAHUS;

MCNONb30BaTb pPas/inyHble BUAbl OeATeNbHOCTM MO MOJyYEHUHO HOBOTO
3HaHWA, ero WHTepnpeTauuu, nNpPeobpas3oBaHNIO U MPUMEHEHUIO B Y4eOHbIX
CUTYyauusx, B TOM YnC/e Npu Co3faHMmn y4ebHbIX U CoLMabHbIX MPOEKTOB;

(hopMMpOBaTb Hay4HbI TUM MbIW/IEHWNS, BNafeTb HAY4YHOW TEPMUHOMOTMEN,
K/IHOUYEBbIMM NOHATUAMU U MeTOAaMMU;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afayvM B 06pa3oBaTeNbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

BbISABNISATb  MPUYNHHO-C/IEACTBEHHbIE CBA3WM W aKTyaln3uposaTb 3ajaqy,
BblABUraTh rMnoTesy eé peLleHns, HaXoAUTb apryMeHTbI AN A0Ka3aTe/IbCTBa CBOUX
YTBEPXXAEHWIA, 3aiaBaTb NapaMeTpbl N KPUTEPUMN PELLIEHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe pPeleHns 3afayn  pesynbTathl,
KPUTUYECKN OLeHMBaTb MX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

OCYLLECTBNATbL Lie/leHanpaB/ieHHbIN MOUCK MepeHoca CpeAcTB U crnocobos
AencTBUSA B NPOdecCMoHanbHYH cpeay;

YMeTb MEPeHOCUTb 3HaHWA B MO3HaBaTe/IbHY U NPaKTUYecKyto 06nactu
XKN3HedeATeIbHOCTH;

YMEeTb UHTErPMPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBble WAeuW, NpegnaraTb OPUrMHa/IbHble MOAXOAbl U PeLUeHus,
CTaBUTb NPO6EeMbI U 3a4a4K, LOMYCKaKOLLMeE a/ibTePHATUBHBIE PeLLeHNs.

3) pabora ¢ unpopmaumei:

OPUEHTMPOBATLCA B Pa3/IMYHBIX NCTOUYHMKAX MH(OPMaumn (TeKCTe y4ebHOro
nocobus, Hay4yHO-MOMy/NAPHON fMTepaType, OMOMNOrMYECKUX CNOBapsx W
CMpaBOYHNKAX, KOMMbIOTEPHbIX 6a3ax fAaHHbIX, B VIHTEpHEeTe), aHaM3npoBaTb
NH(OPMALMIO Pa3/INyHbIX BULOB M (POPM MpeAcTaBieHns, KPUTUYECKU OLLEHMBATD
eé J0CTOBEPHOCTb M HEMPOTUBOPEUMBOCTD;



(hopMynMpoBaTb 3anpocbl 1 NMPUMEHATL Pas/iMyHble METOAbLI MPU MOUCKe U
oT6ope 6MOMOrnyYeckoin MHopmaumm, He06X0AMMON ANS BbINOHEHNS YYeOHbIX
3a4au;

nprobpetaTb OMbIT MWCMOMb30BaHNUA WMHOPMAaLMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOM WA, COBEPLLEHCTBOBATb KY/bTYpPY aKTUBHOMO MCMO/b30BaHUSA Pa3/IYHbIX
MONCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMPATL  ONTUMaIbHYHO  (DOPMY  MpefCcTaB/ieHUs
6M0/I0rMYECKON MHGopMaLMK (CXEMbI, FPaPUKN, Anarpammbl, TabAnLbl, PUCYHKN U
fpyroe);

MCNONb30BaTb HaAyYHbIA S3bIK B KayeCcTBe CpeacTtea npu pabote ¢
OMONIOTUYECKON  MHOPMaLME:  MPUMEHATb  XUMWUYECKUe, (PU3NYecKne W
maTeMaTUyeckme 3Hakm M CUMBOSIbI, (hOpMYy/bl, abbpeBmaTypy, HOMEHKIAaTypy,
Mcnonb3oBaTtb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME — CpefcTBa
HarnsagHoCTY;

BfafeTb  HaBblkaMuM  pacno3HaBaHMs W 3aWuUTbl  MHOpMaLuN,
NH(OPMaLIMOHHOK 6€30MacHOCTU IMYHOCTH.

OBJIaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

1) o6menmne:

OCYLLLECTBNATb KOMMYHUKALMM BO BCEX Cpepax >KM3HW, akTUBHO y4acTBOBaTb
B Anasiore WM AMCKYCCUM MO CYLLECTBY 06CYXXaemoin TeMbl (YMeHMe 3a/aBaThb
BOMPOCbI, BbICKA3bIBaTb CYXXAEHWSA OTHOCUTENbHO BbIMOSIHEHUA MpefnaraemMoin
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrnX YYaCTHMKOB
Ananora unmn GUCKyccum);

pacrnosHaBaTb HeBepbasibHble CpefcTBa OOLLUEHUS, MNOHUMaTb 3HayeHue
CoLMasibHbIX 3HAKOB, MNPEAMNOCbIIOK BO3HWKHOBEHWUS KOH(IMKTHBLIX CUTYaUWn,
YMeTb CMAryaTb KOH(/IMKTbI 1 BECTU MEPEroBopbI;

BafleTb Pas/IMyHbIMK cnocobamu OOLLEHNA WM B3aMMOLENCTBMS, MOHUMATb
HaMepeHus ApYrux MoAen, NPosBsTb YBAXKMUTE/IbHOE OTHOLLEHME K COBeceHNKY
N B KOPPEKTHOI hopme hopMyIMpoBaTb CBON BO3PaXKEHUS;

PasBEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMOSIb30BaHNEM
13bIKOBbIX CPEACTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHMMaTb U MCMNOMb30BaTb MPEeNMyLLEecTBa KOMaHAHON U UHAMBUAYaSIbHOM
paboTbl NPV peLLeHn 6UoNOrnMYeckor NpPo6semMbl, 060CHOBbLIBATL HEOOXOAUMOCTb
MPYMEHEHWS rPYNMoBbIX (DOPM B3aMOLENCTBMA MPY PeLLeHN y4ebHOW 3apauu;

BblOMpaTb TEMATUKY M METOAbl COBMECTHbIX [EACTBUMA C YYETOM OOLLMX
WNHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YieHa KOINeKTUBa;

MPUHMMATL  UEen  COBMECTHOW  [eATeNlbHOCTW, OpraHv3oBbiBaTb U
KOOpAUHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,



pacnpegensite poav C Y4ETOM MHEHMIA Y4aCTHWUKOB, 00CYKAaTb pe3y/nbTaTtbl
COBMECTHOI paboThl;

OLleHMBaTb Ka4eCTBO CBOEro BK/IaAa N KaXKA0ro y4aCTHMKA KOMaH/bl B 06LLMIA
pe3ynbTar Mno pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULUM  HOBM3HBI,
OPUTMHASILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe rMoBefdeHNe B  Pas3/INYHbIX
CUTYyaLmaX, NPOSBIATL TBOPHYECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

MCMoNb30BaTb OMOMOTMYECKME 3HAHUA NS BbIABEHUA NpobneM U nX
PELLEHNS B XXU3HEHHBIX 1 YYEOHbIX CUTYaUUsIX;

BblOMpaTb Ha OCHOBe OMOMOrMYECKMX 3HAHWA LefeBble U CMbIC/IOBbIE
YCTaHOBKM B CBOWMX AEWCTBUAX W MOCTYMNKax MO OTHOLUEHMIO K XXMBOW MpPUPO/E,
CBOEMY 3[10POBbIO 1 3[0POBbLI0 OKPYXKaOLLMX;

CaMOCTOATE/IbHO OCYLLECTB/IATL NO3HaBaTe/IbHYIO AeATeNbHOCTb, BbISBASATH
Npo6/ieMbl, CTaBUTb U (POPMY/MPOBATL COBCTBEHHbIE 3afayn B 06pa3oBaTe/lbHOM
[EATENIbHOCTU U XKMU3HEHHbIX CUTYaUusX;

CaMOCTOSATE/IbHO COCTaBNATL N/aH peLleHns NPo6sieMbl C YHETOM UMEIOLLIUXCA
PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEN 1 MPeArnoYTEHWA;

[aBaTb OLLEHKY HOBbIM CUTyaLUsM;

pacLUMpsATbL paMKy y4eBHOro npegmMeTa Ha OCHOBE SIMYHBIX MPeLNOYTEHNIA;

[ienaTb 0CO3HaHHbIV BbIOOP, aprymMeHTMpOoBaTh ero, 6patb 0TBETCTBEHHOCTb 3a
peLLeHve;

OLeHMBaTb NPUOOPETEHHDIN OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHUIO W MPOSIBNEHWIO LUMPOKOW 3pyauumMm B
pasHbIX 06/1aCTAX 3HaHWIWA, MOCTOSHHO MOBbIWATL CBOM 006pa30BaTe/NbHbIA
KYy/NbTYPHbI YPOBEHD.

2) CAaMOKOHTPOJIb:

AaBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTD,
OLleHMBaTb COOTBETCTBME PE3Y/bTaTOB LIENAM;

BMafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  peieKCM  KaK  OCO3HaHWS
COBEpPLUaeMbIX AEWACTBUA W  MbIC/IUTENbHBIX MPOLECCOB, WX pPe3ynbTaToB WU
OCHOBaHWI, UCMOMb30BaTb NPUEMbI pediieKcun ANs OLEHKU CUTyauuu, Bblbopa
BEPHOr0 peLLeHus:;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PeLUeHUs Mo WX
CHVDKEHWIO;

NPYHUMaTb MOTMBbLI WM aprymeHTbl APYrMx nNpu aHaamse pesynbTaToB
[eATeIbHOCTY;



3) npuHsTHE ceOs ¥ APYTUX:
NPUHUMAaTb Ce6s, MOHNMas CBOM HeAOCTATKN U AOCTONHCTBA;
NPUHUMAaTb MOTMBbI M apryMeHTbl [PYrux Mpy aHain3e pesynbTaToB
AEeATENbHOCTH;
NpW3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLLUNOKU;
pa3BMBaTb CMNOCOBHOCTb MOHMMATL MUP C MO3WLMK APYrOro YenoBeKa.
NPEJIMETHBIE PE3YJIbTATBI

MpeaMeTHble pe3ynbTaTbl OCBOEHUS COLEepXXaHWs Y4yebHOro npegmeTta
«bvonorus» Ha YrnyonéHHOM YPOBHE OPUEHTMPOBaHbl Ha 0becreyeHne
NPoUNILHOrO  06yyeHuss  obyvarowmxca  6uonormn.  OHW  BK/IHOYAHOT:
crneymgmyeckne ang 61Monornm HayuHble 3HaHWA, YMeHMS U CNOCcOo6bI AeACTBUIA MO
OCBOEHWIO, UHTeprpeTaumMm 1 npeobpasoBaHUO 3HaHWI, BUAbI AeSATeNbHOCTM MO
MO/TY4EHUIO HOBbIX 3HaHWUI U UX NPUMEHEHUIO B Pa3/INUHbIX YYeOHbIX, a TaKKe B
peasibHbIX XXU3HEHHbIX cUTyaumax. MNpeameTHble pesynbTarbl MPeAcTaB/eHbl Mo
rofam m3y4deHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorua» B 10
Kaacce [O/MKHbI OTPaXKaTb:

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponn OGUONOrMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMMPOBAHUWN eCTECTBEHHO-Hay4YHOW KapTWHbI MUpa, B
MO3HaHMM  3aKOHOB  MPMPOAbl W pelleHuMn  npobnem  paunoHaibHOro
MPYPOAOMNO/L30BaHNSA, O BKNafe POCCUNCKUX U 3apyOeXHbIX YUEHBIX B pa3BUTHE
éronoruu;

BNageHne CUCTEMON  OMONOrMYECKUX  3HAHWIA, KOTOpas  BKJ/IKOYaeT:
OCHoBoONonararowe 6UMONOrMyeckne TePMUHbI U MOHATUA (KM3Hb, KIETKa,
opraHu3m, MmeTabo/iM3M, rOMeocTas, CaMOoperynsauus, CamMoBOCMPOM3BeAeHME,
HacneACTBEeHHOCTb, M3MEHUMBOCTb, POCT M pasBUTWE), OMOMOTMYECKME Teopuwn
(kneTouHas Teopusa T. LLIBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydvenua (H. W. BasunoBa — 0O UeHTpax
MHOroo6pasus 1 NPOUCXOXAEHUA KyNbTYPHbIX pacTeHuin), 3aK0HbI (e4MHO06pa3uns
MOTOMKOB MepBOro MOKOJIEHWA, PaCLLEenIeHns, 4YUCcToTbl rameT, He3aBUCUMOTO
HacnepoBaHus . MeHgensi, TOMOJIOTMYECKUX PSAOB B HacneACTBEHHOM
n3meHumBocTn H. M. BaBnniosa), NpUHLUMIbI (KOMMIEMEHTAPHOCTH);

BMafleHne OCHOBHbIMM METOJaMM Hay4HOro MO3HaHMA, WCMOMb3yeMbIX B
OMO/IOTUYECKMX WUCCNEefOBaHNAX XXMBbIX OOBEKTOB (OMuCaHWe, W3MepeHue,
HabMoeHNe, IKCNEPUMEHT);

YMeHwWe BblAeNiATb CYLLEeCTBEHHbIE NMPU3HAKW: BUPYCOB, K/IETOK MPOKapuoT 1
3YKapunoT, OLHOK/ETOYHbIX W MHOIOK/ETOYHbIX OpPraHuM3MoB, B TOM 4uC/e
bakTepuia, rpnboB, PacTeHW, XXMBOTHBIX 1 Ye/IOBEKA, CTPOEHWS OPraHoB U CUCTEM
OpPraHoOB pacTeHWI, >XMBOTHbIX, YesoBeKa, MPOLECCOB XXMU3HEAeATe/IbHOCTH,



MPOTEKAKLWMX B OpPraHn3Max PacTeHWUIA, XXMBOTHbLIX U YesloBeKa, 6MO0IorMyecKmx
npoueccoB: obMeHa BeLlecTB (MeTabonn3m), npeBpaLleHns 3HEPrumn, BPOXKEHUS,
aBTOTPO()HOr0 M reTepoTPOdHOro TUMOB NMUTaHKA, (DOTOCUHTE3A U XEMOCUHTE3A,
MWUTO3a, Meli03a, ramMeToreHesa, sMOpMoreHesa, NOCTAMOPMOHAILHOIO Pa3BUTUS,
Pa3MHOXEHUS,  WMHAMBUAYaNbHOrO  pas3BuMTUA  opraHusma  (OHTOreHesa),
B3aMMOJENCTBMA reHOB, reTepo3unca, MCKYCCTBEHHOMO 0T60PA;

YMeHVe YCTaHaB/MBaTb B3aMMOCBSA3M MeXAy OpraHoujamm KneTkm n unx
(OYHKUMAMU, CTPOEHMEM KNEeTOK pas3HblX TKaHen M WX (YHKUMAMW, MeXay
opraHaMnM M CUCTEMaMW OpraHOB Y PacTEHWI, >XMBOTHbIX W YesioBeKa M UX
(QYHKUMAMA, MEXAY CUCTEMAMW OpPraHoB U UX (PYHKUMUAMKU, MeXAy 3Tanamu
0bMeHa BeLLecTB, aTanaMm KIeTOYHOIo LUMKIA U XKU3HEHHbIX LMKI0B OpraHn3moB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTUA, FEHOTMNOM W (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefbl 06UTaHWS;

YMEeHWe BbIABNATb OT/IMYMTE/bHbIE MPU3HAKWN XXMBbIX CUCTEM, B TOM YuUC/ie
PacTeHW, XXMBOTHbIX U Ye/I0BEKa;

YMeHVEe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOOrMYECKYHO
TEPMUHOMOIMIO U CUMBOJIMKY A1 [oKa3aTe/lbCTBa POACTBA OPraHUM3MOB pasHbIX
CUCTEMATUYECKUX TPYNM;

YMeHMe peLuaTb 61Monormyeckme 3atadu, BbIgBIATbL NPUUUHHO-CIEACTBEHHbIE
CBSI3W MeXAy uccregyembiMn 610I0rMYeCKMMM NPoLLeccamn U SBNEHUAMM, Jenatb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMeHWe BbIMNOMHATL N1abopaTopHble M NpakTU4Yeckue paboTbl, cobnoaatb
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaAHNEM;

YMEHMe Bbl4BUraTb [UMNOTe3bl, MPOBEPATb WX  3IKCMEPUMEHTAIbHLIMU
cpeacTeamu, opMynupys Lenb WCCNefoBaHusl, aHan3upoBaTb MO/TyYeHHbIE
pe3ynbTaThbl U AeNaTh BbIBOAbI;

YMeHMe y4yacTBOBaTb B y4ebGHO-MCCNefoBaTeNlbCKO paboTe Mo 6uonoruu,
3KONOrMnM 1 MeauLmMHe, NPOBOAMMONM Ha 6a3e LUKOJbHBLIX Hay4HbIX 06LecTB, W
Ny6AnMYHO  MpeAcTaBNATb  MOMYyYeHHble  pe3ynbTaTbl  Ha  YYEHUYECKUX
KOH(DepeHLmsX;

YMeHME OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCef0BaHUA B
obnactu 6uonormm n MeanUnHbI (KNOHMPOBaHWE, MCKYCCTBEHHOE OMN/I0A0TBOPEHNE,
Hanpae/ieHHOE N3MEHEHMe reHOMa 1 COo34aHue TPaHCTeHHbIX OPraHM3MOB);

YMeHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlein npodeccroHanbHOM
[eATeNIbHOCTN B 06/11aCTU 6UOIOTNK, MeAUUMHbI, BUOTEXHOMOIMK, BETEPUHAPUN,
Ce/IbCKOro XO03AMCTBA, NULLEBOW MPOMBbILLIEHHOCTU, Yrny6naTb NO3HaBaTe bHbIN
NHTEPeC, HanpaB/IEHHbIA Ha OCO3HaHHbIN BbIOOP COOTBETCTBYHOLLE npodeccum u
MPOAO/HKEHNE  OMOMOrMYecKoro o06pasoBaHMsA B OpraHM3aumax CpegHero
NpogecCroHanbHOro 1 BbICLLEro 06pasoBaHus.



MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorus» B 11
Kaacce [JOMHKHbI OTpaXKaTb:

ChOpMMPOBAHHOCTb 3HaHWA O MeCcTe W ponM OUOMoTMM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON €eCTeCTBEHHO-Hay4YHOM
KapTUHbI MMUpa, B MO3HAHUW 3aKOHOB MPUPOLblI W PELUEHUN 3IKOJIOTUYECKMX
NpobseM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLOHa/IbHOIO
MPUPOLONOb30BaHUSA, U B (POPMUPOBAHMUN LIEHHOCTHOIO OTHOLLEHMS K MPUPOSE,
06LLIECTBY, YeNOBEKY, O BK/a[e POCCUIACKMX N 3apyOeXHbIX YUYEHbLIX-61M0M0roB B
pasBuTne 61ooruu;

YMeHWe BfafleTb CUCTEMO OMONOrMYECKMX 3HaHWIA, KOTopas BK/HOYaeT
onpefeneHnss M MOHUMaHWEe CYLLHOCTM OCHOBOMOMaratoLWmx 61onornyeckmnx
TEPMUHOB W MOHATUIA (BWA, 3KOcUCTeMa, Guocepa), OGUONOrMYEcKne Teopuu
(sBosntoumoHHas Teopusa Y. JapBrHa, CUHTETUYECKas TEOPUS 3BOJOLMM), YYEHUS
(A. H. CeBepuoBa — 0 NyTax 1 HanpasneHusax asonoumun, B.. BepHaackoro — o
buocepe), 3aKoHbI (FreHeTUYeCcKoro pasHoBecus K. Xapan u B. BaitHGepra,
3apogpiweBoro cxoactea K. M. bapa), npasuna (MvHumyma HO. Jlnbuxa,
3KOJIOTUYECKON nupamuibl 3Heprun), runotesbl (runotesa «mupa PHK» Y.
(nn6eprta);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOZaMu  HAy4YHOro  rMo3HaHwu4,
NCMO/b3yeMbIMU B BMONIOMMYECKMX UCCNEA0BAHUAX XKNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, n3MepeHune, HabMKOAEHNE, 3KCMEPUMEHT), COCO6aMU BbISBEHUS U
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbILeNATb CYLEeCTBEHHble TMpPU3HaKW: BUAOB, OMOreoLeHO30B,
aKoCUCTeEM W Buocdepbl, CTabMNN3MPYHOLWEro, ABMXKYLLEro W pa3pbiBatOLLEro
eCTeCTBEHHOro 0T60opa, annonaTpmMyecKoro 1 CUMNaTpMYecKoro B1g006pa3oBaHus,
BAVSHUS  ABMXKYLUMX  CUA 3BOMKOUMM  Ha  TeHO(oHA  Monynsuuu,
MpMcnoco6s1eHHOCTM OPraHNM3MOB K cpefe 06UTaHus, YepefoBaHns HanpaB/eHNI
3BO/IHOLMM, KPYrOBOPOTA BELLECTB M NOTOKA 3HEPrum B 3KOCUCTEMAX;

YMeHWe YyCTaHaB/MBaTb B3aMMOCBA3M MeXAy mnpoLueccaMmy 3BOJOLUN,
ABWXYLLMMU CUNaMK aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM W
MPUCMOCO6/IEHNAMM K HUM OPraHn3MOB;

YMeHVEe  BbISB/IATb  OT/INUYUTE/IbHbIE  MPU3HAKM  KMBBIX  CUCTEM,
MPUCNOCOO6/IEHHOCTL BMAOB K Cpede 06uTaHWs, abUOTMYECKUX UM OGUOTUYECKUX
KOMMOHEHTOB  3KOCWUCTEM, B3aMMOCBSA3e/  OpraHM3amMoB B  COOOLUECTBaXx,
aHTPOMOreHHbIX N3MEHEHWNIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHVEe WCMo/b30BaTb COOTBETCTBYHOLME aprymMeHTbl, OMOIOTMYECKYHO
TEPMUHOMOTNIO U CUMBOJIMKY AN1S [OKa3aTe/lbCTBa POACTBA OPraHU3MOB PasHbIX
CUCTEMATUYECKUX TPYMM, B3aUMOCBA3W OPraHnN3MoB ¥ cpefbl 00MTaHWs, eAnHCTBA



YefIOBEYECKMX pac, HEeob6XO4MMOCTUM COXpaHeHuUst MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/IOBUS COCYLLLECTBOBAHUSA NPUPOAbI U YeNI0BEYECTBa;

YMeHMe peLuaTb 61Monormyeckme 3a4aym, BblSBASATb NPUUMHHO-CEACTBEHHbIE
CBA3N MeXAY nccnefyeMbiMU 6MON0rMYECKMMU MPOLECCaMm U ABIEHNAMM, feNaTb
BbIBOZbl 1 MPOrHO3bl HA OCHOBAHWM MOJTyYEHHbIX Pe3y/bTaToB;

YMEHMe BbINOMHATL N1a60paTOPHbIE U MpPaKTUYecKMe paboTbl, CO6MHOAATH
npasuna npu pabote ¢ y4ebHbIM 1 NnabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbIABUraTb TrUMNOTe3bl, MPOBEPATb WX  3KCMEPUMEHTA/IbHbIMU
cpeAcTBamu, (OpMynupys Lefb UCCNefoBaHUSs, aHa/M3MpoBaTh MOyYeHHble
pe3ynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4uebHO-MCCNefoBaTeIbCKOW paboTe no 6uonorum,
3KONOrMM 1 MeamumMHe, NPOBOAMMONM Ha 6a3e LUKO/bHbLIX Hay4HbIX 06LEeCTB, W
Ny6/IM4HO  MpPeAcTaBNATb  MOJyYeHHble  pe3y/bTaTbl  Ha  YYEHUYECKMX
KOH(epeHUusx;

YMEHME OLEHMBATb rMNOTE3bl U TEOPUM O NMPOUCXOXAEHWMN XI3HW, YenoBeKa
N YenoBeYeCKUX pac, 0 MpUYMHaX, NOCNeACTBUAX M crocobax npeaoTBpalleHus
rno6asibHbIX M3MEHEHWIA B BUOCHEpE;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlen npogecCroHanbHOM
[eATeNIbHOCT B 061acT 6MONOrK, 3KONOTUK, NPUPOLONO0/b30BaHNSA, MeAULMHDI,
OMOTEXHONOIM, MNCUXOMOTMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBA, MULLEBON
MPOMbILLUNEHHOCTW, YrNybNAaTb NO3HaBaTe/NbHbIA WMHTEPEC, HampaBNEHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLUEW  npodieccun U NPOAO/IKEHME
6ronornyeckoro 06pa3oBaHUs B OpraHM3aumax cpefHero npog)ecCUoHanbHOro u
BbICLLEro 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 bronoruns Kak Hayka 1
2 JKuBble CUCTEMbBI N NX U3YUEHME 2 1
3 Buonorusa kneTku 0.5
4 XUMUYecKas opraHunsauma KneTku 10 2
5 CTpoeHue 1 PYHKLNN KNETKN 8 1
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTke
7 HaC}'Ie,CI,CTBEHI'-'IaFI MHopmaLus 1 9 1 05
peann3auus eé B KneTke
YKU3HEHHbI LMK KNETKK 6 1 1
CTpoeHue 1 PyHKLMM OpraHM3MoB 17 1 1.5
10 Pa3mMHOXeHWe 1 pa3BuTne opraHn3MoB 8 1 1.5
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 0 05
N3MEHYMBOCTU OPraH13mMoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10 1
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6 1
14 "eHeTVKa YenoBeka 3 1 0.5
15 Cenekuus opraH1M3moB 4 1 1
16 BuoTexHoorns n CUHTETUYeCKas bruosorus 4
17 Pe3epBHOe Bpems 1




OBLULEE KOJIMYECTBO YACOB N0 NMPOIrPAMME

102

10

13




11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBneHnii B 61Monorum
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHve 1 pa3BUTUE XU3HN Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeKa — aHTPOMOreHes 10 1
3JKOo/0rvsg — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefo
OpraHu3mbl 1 cpefa 0buTaHusA 1.5
3konorvsa BMA0B 1 NONyNAuuii 0.5
3KoNornsa coobLLECTB. IKONOrNYECKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»karoLasa cpega
12 Pe3epBHOe Bpems
OBUIEE KOJTMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4acoB JIeKTPOHHBbIE
°
Jl:;-n Tema ypoxka Beero Kontposbubie IIpakTuueckue f{l:;:enuﬂ :)lg[()l;l;zzz:enbﬂme
padoTshI padoThI pecypenI
1 Bronorna Kak KOMiaeKcHas Hayka v Kak 1 04.09
4acCTb COBPEMEHHOr0 06LLecTBa
YKuBble cucTembl 1 UX CBONCTBA 1 05.09.
YpoBHeBasA opraHM3auns XXnBbIX CUCTEM 1 07.09.
4 cTOpurs OTKPBITUS Y N3YYeHUS KNETKW. 1 11.00.
KnetouHas Teopus
MeTo/bl MONEKYNIAPHON W KNIETOUHOW
ouonorun. MNpakTrnyeckas paboTta
5 «M3yyeHre MeTOA0B K/IETOUHOW 1 05 12.00.
oronorun (xpomatorpadgus,
anekTpodopes, auhhepeHLmanbHoe
LieHTpudyrmuposaHue, MNLIP)»
XMMMNYECKWIA COCTaB KNETKMW.
6 MwuHepanbHble BELLECTBA KNETKN, NX 1 13.09.
bronorunyeckas ponb
7 BxofHas KOHTpO/ibHas paboTa 1 1 18.09.
OpraHuyeckue BeLLecTBa KNeTKn —
3 6enku. JlabopaTtopHas paboTa 1 05 19.00.

«O6Hapy»XeHVe 6eN1KOB C NOMOLLLH
KayeCTBEHHbIX peakLuii»




CBOMICTBa, Knaccugukauma n QyHKLUm

9 20.09.
6enkos

10 OpraHunyeckue BeLLECTBa KNeTKN — 25 09
Yrnesofbl

1 OpraHuyeckue BeLLeCTBa KNeTKN — 26.09.
nMnnapl
HyknenHosble Kncnotel. AHK 1 PHK.

12 JabopaTopHas paboTa «MccnefoBaHme 05 27,09
HYK/NEeNHOBbIX KMCNOT, BblAENeHHbIX 13
K/IETOK pas3/InyHbIX OpraH1u3MoB»
CtpoeHue n yHkumun AT®. pyrue

13 02.10.
HykneosugTpudgocdarsl (HTP)
CekBeHupoBaHve JHK. MeTtoabl

14 reHOMUKMW, TPAHCKPUNTOMUKN, 03.10.
NPOTEOMUKN

15 MeToAabl CTPYKTYPHOW 61onormum 04.10.

16 Tunbl KNeToK. MNMpoKaproThyeckas KneTka 09.10.
CTpoeHne 3yKapmuoTUYECKOW KIETKMN.

17 MpakTnyeckas paboTa «M3yyeHne 0.5 10.10.
CBOWCTB KNETOYHOW MemMbpaHbI»

18 IMoBEPXHOCTHBIN annapaT KNeTKu 11.10.
OpnHOMeMbpaHHbIe OpraHouAb! KNeTKU.

19 MpakTnyeckas paboTa «3yyeHne 05 16.10.
[BVDKEHUS UMTOMN/a3Mbl B PaCTUTENbHbIX
KeTKax»
MonyaBTOHOMHbIE OpraHoUbl KNeTKN:

20 4 Prafowa 05 0.5 17.10.

MUTOXOHAPUW, NNacTUAbl. JTabopaTopHas




paboTa «/ccnefoBaHve Nnasmonmnsa n
[EennasMosnn3a B pacTUTENbHbIX KETKaxX»

21
22

HemeM6paHHbIE OpraHOW bl KNeTKM
CTpoeHuWe 1 yHKUMK aapa

18.10.
23.10.

23

CpaBHUTENbHAA XapaKTepUCTMKa KNeTOK
3yKapuoT. JlabopaTopHas paboTa
«/13yyeHmne CTPOEHMS KNETOK PasinyHbIX
OpraH13MoB»

0.5

24.10.

24

AcCCUMUNALNA U AUCCUMUNIALNA — [Be
CTOPOHbI MeTabonmsma. Tunbl 06MeHa
BeLecTB. JTabopaTtopHas paboTa
«M3yyeHne KaTaMTNYeCKON akTUBHOCTY
(hepMeHTOB (Ha Npumepe amunasbl UNn
KaTanasbl)»

25.10.

25

PepMeHTaTVBHbIN XapakTep peakuuii
K/IETOYHOr0 MeTabonuama. JlaboparopHas
paboTa «3yyeHune hepMeHTaTUBHOIO
pacLLensieHns nepokcuaa Bogopoaa B
PacTUTENbHBIX U XXUBOTHbIX KIETKax»

0.5

07.11.

26
27

Benkun-aktmsatopbl ¥ 6eNKN-UHTMOUTOPBI
ABTOTPOMHbIA TN 06MEHaA BELLLECTB

08.11.
13.11.

28

29

30

doToCUHTES

XemocuHTe3. JlabopaTopHas paboTta
«CpaBHeHMe NpoL,eccoB POTOCMHTE3A 1
XEeMOCUHTEe3a»

AHa3p006Hble OpraHn3Mbl. Bugbl
OpoXkeHus. JlabopaTopHas paboTa

0.5

14.11.

15.11.

20.11.




«CpaBHeHVe NpoL,eccoB BpPOXeHUS 1
ObIXaHUA»

A3p06HbIe OpraHn3mbl. JTanbl

31 0.5 21.11.
3HepreTMyecKoro obmeHa
SHeprus MembpaHHOro rpagveHTa

32 NPoTOHOB. CuHTE3 AT®: paboTa 22.11.
NPOTOHHON AT®-CUHTA3bI

33 Peakunn maTpuyHOro cMHTe3a 27.11.

34 TpaHCKpUNUMsA — MaTPUYHBIA CUHTE3 2811
PHK

35 TpaHcnAuuna n eé atansbl 29.11.

36 KogupoBaHne aMnMHOKNCNOT. Posib 04.12.
pnbocom B GrocnHTE3e Befka

37 OpraHusaums reHoma y NpoKapuoT u 05.12.
ayKapuoTt

38 MonekynspHble MexaHu3Mbl 3KCNpeccumn 06.12.
reHoB Yy 3yKapnoT
Bupycbl — BHEK/NETOUYHbIE POPMbI XKN3HM

39 1 obnuraTHble napasnThbl. NpakTnyeckas 0.5 0.5 11.12.
pabota «Co3gaHne MoAenu Bupyca»

40 BupycHble 3a6oneBaTMﬂ YesioBekKa, 1212,
YXMBOTHBIX, PacTeHuiA

41 HaHoTexHonorum B 6uonorum n 13.12.
MefunLnHe

42 KoHTposbHas paborta 3a | nonyrogme 1 18.12.

43 YKU3HEHHbBIN LMK KNETKN. MaTpuyHbIiA 1912,

cuHTe3 JHK




XpomMocoMbl. JlaGopaTopHas pa6oTa

44 «/13yyeHne XpoMOCOM Ha roTOBbIX 0.5 20.12.
MUKponpenaparax»

45 JleneHve KneTku — MnTo3 0.5 25.12.
Tunbl KNeToK. KapnokmHes 1 LUTOKUHES.

46 JNabopaTopHas paboTta «HabnogeHne 05 26.12.
MWUTO3a B K/IETKAX KOHYMKa KOpeLLKa NyKa
(Ha roToBbIX MUKpoOMpenaparax)»

47 Perynaumsa >XU3sHeHHOro UuKnia KneTok 27.12.

48 OpraHu3m Kak efiMHoe Lenoe 09.01.

49 TKaHW pacTeHWUA. {Ia6opaTop3Haﬂ paboTa 05 10.0L.
«3yyeHmne TKaHen pacTeHUmn»
TKaHW XUBOTHbIX U YeNoBeKa.

50 NabopatopHas paboTta «M3yyeHne TKaHel 0.5 0.5 15.01.
YXMBOTHbIX»
OpraHbl. CcTembl OPraHos.

51 JNabopaTopHas paboTa «3yveHune 0.5 0.5 16.01.
OpraHoB LBETKOBOI0 pacTeHus»

52 Onopa Tena opraHNM3mMoB 17.01.

53 [BuXeHne opraHn3mMoB 22.01.

54 lMnTaHne opraHM3moB 23.01.

55 MyTaHne NO3BOHOYHbIX XXUBOTHbIX. 24.01.
MyeBapuTenbHaa cucTeMa YesnoBeka

56 [JbIXaHne opraHn3MoB 29.01.

57 [JpbixaHve N03BOHOYHbIX XXMBOTHbIX U 30,01
yesioBeka

58 TpaHCropT BELLECTB y OpraHu3moB 31.01.




KpoBeHoCHasa cucTeMa no3BOHOUHbIX

59 05.02.
YXMBOTHBbIX U YenoBeKa

60 BblgeneHve y opraHu3mos 06.02.

61 3awmTa y opraHn3moB 07.02.

62 VIMMyHHas cuctema YenoBeka 12.02.

63 PasgpaxxMmMocTb 1 perynauus y 13.02.
OpraHn3mMoB

64 "ymopasibHas perynaums n sHAOKPUHHAS 05 14.02.
CUCTEMA XXMBOTHbIX 1 YesioBeKa

65 dopMbl pasMHOXKEHNA OpraHnN3MoB 19.02.

66 MonoBoe pasmMHOXeHWe 0.5 20.02.

67 Melio3 21.02.
"ameToreHes. O6pa3oBaHue 1 pasBuUTUE

68 MosioBbIX KETOK. JlabopaTopHas paboTa 05 26.02.
«3y4eHmne CTPOeHNS MOJOBbLIX KETOK Ha
roTOBbIX MUKpOrpenaparax»

69 WHanBunayansHoe pa3sBuTue opraHn3mos 05 27.02.
— OHTOreHes

70 3aKnajKa opraHoB 1 TKaHeun 13 98.02.
3apofbILLIeBbIX INCTKOB
PocCT 1 pasBuTHE XXNBOTHbIX.

7 JabopaTopHas paboTa «BbIFIBI'IetII/Ie 05 04.03.
NPU3HaKOB CXO/CTBA 3apojblLLen
MO3BOHOYHbIX YXMBOTHbIX>»
Pa3MHOXeHVe 1 pa3BUTUE PACTEHWIA.

79 Nab6oparopHas pabota «CTpoeHmne 05 05.03.

OpraHoB Pa3MHOXEHMS BbICLLNX
pacTeHnn»




WcTopus cTaHOBNEHMS 1 pa3BUTMA

73 1 06.03.
reHeTUKN Kak HayKu
OCHOBHbIE NMOHATUA Y CUMBO/Ibl TEHETUKMN.
74 NabopaTopHas paboTa «[po3othurna Kak 1 0.5 11.03.
06BEKT reHETUYECKNX UCCNeOBaHWNA»
3aKOHOMEpPHOCTW HacnefoBaHUA
npu3Hakos. MoHornépuaHoe
75 SKpELLI,I/IBaHVIe. MpakTnyeckas paboTa 1 05 12.03.
3yyeHne pe3ynbTaToB
MOHOIMOPUAHOIO CKPeLnBaHNA y
Apo3odunbl™
76 LinTonornyeckme oCHOBbI 1 05 13.03.
MOHOIMOPUAHOTO CKpeLBaHna
77 AHanmsnpytoLlee CKpeLynBaHue. 1 18.03.
HenonHoe fomMnHMpoBaHue
OnrnépunaHoe cKpeLymBaHue.
78 MpakTnyeckas paboTa «3yyeHve 1 05 19.03.
pe3ynbTaToB AUrM6PUAHOI0
CKpeLLmBaHus y Apo30qubl»
79 LinTonornyeckme 0CHOBbI AUrMO6PUAHOIO 1 05 20.03.
CKpeLynBaHus
80 CuenneHHoe HacnefoBaHWe NPU3HAKOB 1 03.04.
81 XpOMOCOMHast Teopuna HacneACTBEHHOCTH 1 08.04.
82 "eHeTnka nona 1 09.04.
83 ["feHOTUN Kak LefocTHasA cucteMa 1 0.5 10.04.
84 "eHeTUYECKNIA KOHTPO/b Pa3BUTUS 1 15.04.

paCTEHMﬁ, XXMBOTHbIX 1 YeoBeKa




85

I3MeHUMBOCTb NPU3HAKOB. Bufbl
N3MEHYMBOCTU

16.04.

86

87

88

MopamngurKaLMoHHas N3MEHUYNBOCTb

BapraumnoHHbIi psg 1 BapuaLMoHHas
KpuBas. JlabopaTopHas paboTa
«lccnepoBaHne 3aKOHOMEPHOCTeN
MOLN(PUKALMOHHON N3MEHYMBOCTM,
NocTpoeHne BapnaLMoHHOTO pAga 1
BapuaLOHHON KPUBOW»

["feHOTUNMYecKasa M3MEHUNBOCTb.
Kom6rHaTnBHas M3MeHUMBOCTb

0.5

17.04.

22.04.

23.04.

89

MyTauoHHas U3MEHYMBOCTb.
MpakTnyeckas pabota «MyTtaunn y
Apo30nsibl (Ha roTOBbIX
MUKponpenaparax)»

0.5

24.04.

90

3aKOHOMEPHOCTW MYTaLNOHHOIO
npouecca. nMUreHeTnKa 1 anMreHoMmnKa

0.5

27.04.

91

92

["eHeTMKa YenoBeka. [paKTnyeckas
paboTa «CocTaB/ieHMe N aHa/In3
POAOC/IOBHO»

MeTOAbl MEANLIMHCKOW reHeTUKN

0.5

06.05.

07.05.

93

3HaueHVe MeaNLNMHCKON FeHeTUKN B
NPeAoTBPALLEHNMN 1 NIEUYEHNM
reHeTUYecKnx 3aboneBaHuUiA YenoBeka

08.05.

94

95

Toroeas KoHTposibHas paboTa
(MpomexxyTouHas aTTecTaums)

OCHOBHbIe NOHATUSA CeNeKUmn.
Nab6opatopHas paboTa «3yyeHne COpTOB

0.5

13.05.

14.05.




KYNbTYPHbIX PacTeHWiA 1 Mopoa
[OMALLHNX )XUBOTHbIX»

MeTogbl CeneKuMoHHOR paboTsbl.
NaboparopHas paboTta «3yyeHmne
METO/0B CeNeKLUMM pacTeHNIA».

96 o 1 0.5 0.5 15.05.
JOCTXKEHNA ceneKkLnmn pacTeHNN 1
YXMBOTHbIX. [pakTnuyeckas paboTa
«[pMBMBKa pacTEHNIA»

97 CoxpaHeHue, n3y4yeHne 1 UCNosb30BaHne 1 16.05.
reHeTUYeCKNX pecypcoB
BroTtexHonorna Kak Hayka u otpacib

98 npouseoacTBa. MNpakTuyeckas paboTa 1 0.5 17.05.
«M3yyeHre 06bEKTOB BMOTEXHONOTMN

99 OCHOBHbIe Harnpas/ieHNS CUHTETUYECKOM 1 20.05.
6ronorum

100 XPOMOCOMHAA U reHHas HXeHepns 21.05.

101 MeanumHCcKme 6UOTEXHOIOMUN 22.05.

102 Pe3epBHbIV YpOK. [MoBTOpPEHME, } 1 93.05.
0000LLeHMe, cMCTEMATU3ALNA 3HAHWIA

OBLWEE KOMMYECTBO YACOB INO 102 10 135

NMPOIrPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne i/m Tema ypoka Konrpoabubie  IIpakTuueckue
Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 JBo/OUMOHHaA Teopus Y. [apeuHa 1 02.09
BVDKYLLIME CWJbl 3BONOLLMM BUAOB MO Y.
2 A Y 4 A 1 04.09
[apBuHy
Bopbba 3a cyLecTBoBaHue,
3 P ny[4 3 1 05.09
€CTECTBEHHbIN 1 UCKYCCTBEHHbI 0TOOP
dopMMpoBaHME CUHTETUYECKOW TEOPUN
4 pMnp P 1 2 Hepena
3BOMOLMN
JTanbl 3BOOLMOHHOIO npoLiecca:
5 4 pou 1 2 Hepena
MUKPO3BOJTOLMA U MaKpPO3BO/IHOL NS
Monynauns — aneMeHTapHas eguvHULA
6 ynal P ANAVL 1 2 Hepens
aBonoOLNN
3aKOH reHeTM4ecKoro pasHosecus k.
Xapan, B. BaitHbepra. JTabopaTopHas
7 PA P parop 1 0.5 3 Hepena
paboTa «BblIsBeHNE N3MEHUMNBOCTU Y
0co6eil 0gHOro Bnaa»
8 AnemMeHTapHble PaKTopb! 3BONOLUM 1 3 Hepens
AheKT ocHoBaTeNsA. SPPEKT
9 b (bop 1 3 Hepens
OYTbISIOYHOTO rOpP/IbILLKA
Murpauun. 3onsuum nonynsyuin:
10 pall 4 ynau 1 4 Hepens
reorpafuyeckasi, 6nonormyeckas
EcTecTBeHHbI 0TOOP — HanpaBNAOLLNIA
11 P P - 1 4 Hepens
(haKTOop 3BOMOLMM




12

Monosoii 0T60p

4 HepenA

13

Mpncnoco61eHHOCTb OPraHM3MOB Kak
pe3y/bTaT MUKPO3BOOLLMNA.
NaboparopHas paboTta «M3yyeHmne
apoMop0308B ¥ nanoaganTaumin y
PacTeHWUA N XXUBOTHBIX»

0.5

5 HepenA

14

MpuMmepbl NPUCNOCO6NEHWIA Y
OpraH1M3mMoB: MOP(OIOrMYecKue,
(h13nonormyeckmne, BUOXNMMYECKHUE,
rosefeH4Yeckue. JlabopaTtopHas paboTta
«[prcnocobneHns opraHn3mMoB U UX
OTHOCUTE/IbHAA L|e1eco06pa3HOCTb»

0.5

5 HepenAa

15

Bua, ero Kputepum n CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHMe
BWO0B MO MOP(OIOrMyecKomMy
KpUTepuo»

0.5

5 HepenAa

16

17

CTpyKTypa Bnaa
BupoobpaszoBaHue Kak pe3ynbTar
MUKPO3BO/IHOLMM

6 HepenA

6 HepenA

18

19

20

CBA3b MMKPO3BO/IIOLMN U
aNnLeMNONOrnm

MakpoagontoLus. ManeoHTonornyeckme
MEeTO/bl U3yUeHUs SBOOLIUN
Buoreorpaduyeckme MeTo/bl U3y4eHUs
3BOMHOLUM

6 HepenA

7 HepenA

7 HepenA

21

AMOPUOIOrNYECKrEe N CPaBHUTENIbHO-
MOPOIOrnyeckme MeToabl N3yHeHuns
3BONOLN

7 HepenA




MonekynapHo-reHeTu4ecKue,

22 OUOXMMUYECKME N MaTEMATUYECKNE 8 Hepens
METO/bl N3Yy4eHUs 3BOJOLMN

23 O6LuMe 3aKOHOMEPHOCTY 3BOJHOLLUN 8 Hepens
AjanTnBHas naums.

24 A paanal 8 Hepena
HepaBHOMEPHOCTL TEMMNOB 3BO/IHOLMM
HayuHble rmnoTesbl NPOUCXOXAEHWNS

25 y P A 9 Hepena
YXN3HW Ha 3emne

OHayu4Hble NPeacTaBIeHns 0

26 floray PEA 9 Hepena
3aPOXKAEHUN XKN3HN
OCHOBHbIe 3Tanbl HEOPraHNYecKowm

27 9 Hepena
3BoNOLNN

28 "MnoTesbl 3apOXKAEHNSA XU3HU 10 Hepens
VcTopusa 3emnn n MeTojpl eé n3yyeHus.
NabopaTopHas paboTa «3yyeHune n

29 paTop P y 0.5 10 Hepens
OMNUCaHMe UCKOMaeMbIX OCTAaTKOB
[PEBHNX OpraHn3MOoB»
HauvanbHble aTanbl OpraHN4eckKom

30 10 Hepens
3BoNOLNN

31 JBONMOUMNSA 3yKapnoT 11 Hepens
OCHOBHbIE 3Tanbl 3BOMNOLNN

aCcTUTENbHOro Mupa. MNMpakTnyeckas

32 P P P Ny 0.5 11 Hepens
paboTa «/13yyeHne 0cobeHHOCTEN
CTPOEHNS PaCTEHMI pasHbIX OTAEN0B»
OCHOBHbIE 3Tanbl 3BOMOLMN XKMBOTHOIO

33 11 Hepens

MUpa




SBONOLYS XMBOTHbIX. MpaKTnyeckas

34 paboTa «M3yyeHne 0co6eHHOCTel 0.5 12 Hepenn
CTPOEHUSA NO3BOHOYHbIX XUBOTHbLIX»
Pa3BuTME XXM3HW Ha 3em/ie Mo 3pam U

35 12 Hepens
nepuogam
MaccoBble BbIMUpaHUa —

36 12 Hepena
9KO/IOTMYECKME KPU3UChI NPOLLINIOTo
CoBpeMeHHbI 3KONOTMYECKMiIA KpU3uc,

37 13 Hepens
ero 0Co06eHHOCTU
CoBpemeHHas cucTema OpraH1Myeckoro

38 13 Hepens
MpoLLIoro
OCHOBHbIe cUCTeMaTUYeCcKue rpynnbl

39 13 Hepens
opraH13mMoB

40 AHTpOMonorna — Hayka o0 YenoBeke 14 Hepena
Pa3BuTHe NpeacTaBieHnii 0

a1 pea 14 nepens
MPOUCXOXAEHUN YeoBeKa
MecTo yenoseka B cucTeme
opraHunyeckoro mupa. JlabopartopHas

42 paboTa «/13yyeHne ocob6eHHOCTEN 0.5 14 Hepens
CTPOEHUS CKefeTa Ye/oBeKa, CBA3aHHbIX C
NPAMOX0XAEHVEM»

43 [BVXKyLLne cubl aHTponoreHesa 15 Hepens
CooTHOLLEHMe BUOMOTNYECKUX U

44 15 Hepensa
coumaibHbIX )akTOPOB B aHTPONOreHese

45 OCHOBHbIe CTaun aHTpornoreHesa 15 Hepens

46 ManeoreHeTnKa 1 NaneoreHOMUKa 16 Hepens

47 OBO/IOLNA COBPEMEHHOIO Ye0BeKa 16 Hepens




48

Uenoseyeckue pacbl. MpakTuyeckas
paboTa «l/13y4yeHne 3KONOrMYECKMX
afanTalmii YenoBeka»

0.5

16 Hepena

49

50

MexXaucumnaMHapHble MeTo/bl
aHTpOMnonoru

3apoXKaeHne 1 pasBuTHE IKONOT UK

17 Hepena

17 Hepena

51

MeTogbl 3Konoruu. JlabopatopHas
paboTa «/13y4yeHne MeTo0B
3KO/IOrMYECKMX MCCEL0BaHNA»

0.5

17 Hepena

52

53

3HaueHue 3KONOrMYECKMX 3HaHWIA ans
yenoBeka

3Konornyeckme GakTopbl

18 Hepens

18 HepenA

54

AbroTnyeckme haktopbl. CBET Kak
3KONormnyeckmnin haktop. JlabopatopHas
paboTa «BblsiBeHne npucrnocobneHni
OPraH13moB K B/IMSAHWIO CBETa»

0.5

18 Hepens

55

AbroTnYecKmne hakTopbl. Temneparypa
KaK 3KOM0rM4yeckunin (haktop.
NabopatopHasa paboTa «BblisBneHue
npucnocobieHnin OpraHn3MoB K BIUAHUIO
TemneparypbI»

0.5

19 Hepens

56

ABVOTMYECKME (DaKTOPbI. BNaxHOCTb Kak
3KOoNormnyeckmnin thaktop. JlabopatopHas
paboTa «AHaTOMUYECKMEe 0COBEHHOCTM
pacTeHWi U3 pasHbIX MECT 0OUTaHUS»

0.5

19 Hepens

57
58

Cpepbl 06MTaHMS OpraHu3mMoB
Brionornyeckune putmbl

19 Hepens

20 HepenA

59

YKn3HeHHbIe (hopMbl OpraH1M3MoB

20 Hepens




60 BuoTtuyeckme hakTopsl 20 Hepenn
3HayeHne 6MOTUYECKMX B3aVMOAENCTBIIA

61 A1 CyLL,eCTBOBaHMA OpraH1M3MoB B Cpeje 21 Hepens
obutaHus

62 DKONOrNYecKre XapakTepucTuku 21 negens
nonynayum
OCHOBHble NnokKasaTenu Nonynauun:

63 YMC/IEHHOCTb, M/I0THOCTb, BO3PacTHas U 21 Hepens
rnosioBast CTpyKTypa
OCHOBHble NnoKasaTenu Nonynaymn:

64 po>XXAaemMoCTb, MPUPOCT, TEMN POCTa, 22 Hepensa
CMEPTHOCTb, MUTpaLun

65 JKO0/I0rnyeckas CTpyKTypa nonynsaymm 22 Hepens

66 OnHamnKa nonynauum n eé perynaums 22 Hepens

67 KpuBble pocTa YMCIEHHOCTM NONYSLNN. 23 wegen
KpuBble BbDKMBaHWS
Jkonornyeckas HyiLwa Buaa.

68 NabopaTopHas paboTa «prucnocobneHns 0.5 23 Hepens
CeMSH pacTeHWI K paccesieHno»

69 Bug Kak cuctema nonynsuuii 23 Hepens

20 3aKOHOMEPHOCTM MOBeLEHUS U MUTpaLuiA 24 wegens
YXMBOTHbIX

71 Co06LecTBO OpraHn3MoB — GMOLIEHO3 24 Hepens

72 3JKocucTemMa Kak OTKpbITas cucTema 24 Hepena

73 KpyrosopoT BeLLEeCTB 1 NOTOK 3HEPrnn B 25 neaen
aKocucteme

74 OCHOBHbIe MoKasaTesin 3KOCUCTEMbI 25 Hepens




75 JKONornyeckme nupammnbl 25 Hepens

76 13mMmeHeHNs co0bLLECTB — CYKLIECCUN 26 Hegenn
MpUpoLHbIE 3KOCUCTEMbI. DKOCUCTEMBI

7 03€ep 1 peK. IKOCUCTEMbI MOpEW 1 26 Hegenn
OKeaHoB
MpUpoLHbIE 3KOCUCTEMbI. DKOCUCTEMBI

78 PVYPoA . 26 Hepens
TYHAP, /1eCOB, CTemnei, NyCTbiHb

79 AHTPONOreHHbIE 3KOCUCTEMbI 27 Hepens
Yp6oakocucTemsbl. MNMpakTnyeckas paboTa

80 «M3yyeHne n onncaHme 0.5 27 Hepena
YP603KOCUCTEMBI»
3aKoHOMepHOCTM (hopMMpOBaHMS

81 OCHOBHbIX B3aMMOAENCTBUIA OpraHU3MOB 27 Hepens
B 3KOCUCTEMAX
MexaH13Mbl BO3LeCTBMSA 3arpsA3HEHNI

a3HbIX TUMOB Ha Cyb6OpPraHN3MeHHOM,

82 P yoop 28 Hepens
OpraHnM3MeHHOM, NoNyNALMOHHOM U
9KOCMCTEMHOM YPOBHAX
Brocdepa — obLiennaHeTapHas

83 (hep . P 28 Hepens
060/104Ka 3emn

84 YueHue B. N. BepHagckoro o buocepe 28 Hepens
3aKOHOMEPHOCTY CyLL,eCTBOBaHNA

85 P Y 29 Hepens
6rocgepb!
KpyrosopoTbl BELLECTB U

86 29 Hepens
OGMOreoXMMmNYeCKme LUKNbI
30HasIbHOCTL Brocthepbl. OCHOBHbIE

87 29 Hepens
OGVOMbI CYyLLIN

88 YcToinumBocTb 6uochepsbl 30 Hegens




89 3JKO0rMYecKme Kpusncbl 1 X NPUUNHBI 30 Hegens

90 Bo3aelicTBre YenoBeka Ha brocthepy 30 Hegens
AHTPONOreHHoe BO3ENCTBME Ha

91 P N A . 1 31 Hepens
PacTUTENbHBIN U XXUBOTHBIN MUP

92 OxpaHa npupoabl 1 31 Hepenn
OCHOBHbIE MPUHLMMbI YCTONYMBOIO

93 PVRL y 1 31 Hepens
pasBUTMSA YenoBeyecTBa 1 NPUPoAbI
PaLmoHanbHOe NpPYPOAONOoIb30BaHMeE U

94 COXpaHeHune 61onornyecKoro 1 32 Hegens
pasHoo6pasns 3eMnu
0O606LLeHne no Teme «MUKPO3IBONHOLINSA

95 . = P 4 1 32 Hepens
W e€ pe3ynbTaTbl»
0606LLeHMe o TeMe «MaKpo3BONHOLNS U

96 . = P . 1 32 Hepens
€€ pesynbTaTbl»
O6006LLEeHVEe o TeMe «[TponCXoXKaeHue n

97 . P A 1 33 Hepens
Pa3BUTME XM3HN Ha 3eMnex»
O606LweHne No Teme «MponcxoxaeHue

98 = P A 1 33 Hepens
4eioBeKa — aHTPOMOreHe3»
O606LLeHME N0 TeMe «DKOMOrns — Hayka

99 - y 1 33 Hepens
0 B3aIMOOTHOLLEHUSAX OpraHn3mMoB»
06006LLeHne o Teme «OpraHn3Mbl 1

100 - P 1 34 Hepens
cpeaa o0buTaHmsA»
O606LEeHME N0 TeMe «DKOM0rNst BUAO0B U

101 . . A 1 34 Hepens
nonynauuii»
O6006LLEeHne o Teme «Bbuoctepa —

102 - (bep 1 34 Hepens
rnobanbHas aKocucTema»

OBLLEE KOMMMYECTBO UACOB MO 102 75

MPOIrPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Bruonorusa. 11 knacc. ba3osblil ypoBeHb. 3aaTenscTBO MNpocBeLleHre, cepus
Buonorusa. Cusornasos B.W. (10-11) (ba3oBblit)

2019,

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






