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HOACHUTEJIBHAS 3AIIMCKA

Mporpamma no yye6HoMy npeamety “Buonorus” (ganee - 6uonorusa) Ha
YPOBHe cpefHero obuiero obpasoBaHWs pa3paboTaHa Ha ocHoBe defepasibHOro
3aKOHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBaHUN B Poccuiickoin deaepaummy,
droC COO, KoHuenuumu npernofaBaHus Yy4ebHOro npeameTta «buonorusa» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil MPorpammbl BOCMUTaHWS.

YuebHblin npeaMeT «buonorus» yrny6neHHoro ypoBHsi u3ydeHms (10-11
Kfaccbl) SABNAETCH OAHWM M3 KOMMOHEHTOB NpPeAMEeTHOM 061acT «ECTecTBEHHO-
HayuHble npeameTbl». CorfacHo nonoxeHnam @rocC COO npodusbHble
yuyebHble NpeAMeTbl, U3yvyaemMble Ha Yrny6/1eHHOM YPOBHe, SBMSKOTCA CNOCOO0M
anddepeHumaymm  0byvyeHMss Ha YpPOBHe CpedHero obuiero obpasoBaHMs U
Npu3BaHbl 06ecneynTb MPEeeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLMM, CpefHUM
06LWMM, CpeaHUM MPOMecCOoHa/IbHbIM M BbICLUMM 06pa3oBaHueM. B TO e Bpems
KaXAbld M3 3TUX Y4eOHbIX MPeAMETOB [AO0/MDKEH ObiTb OPWMEHTUPOBaH Ha
MPUOPUTETHOE peLLeHNe 00pa3oBaTe/lbHbIX, BOCMUTATE/IbHbIX W Pa3BUBAROLLIMX
3alay, CBSI3aHHbIX C NPOQOpPMEHTaUMer 0ByYatOLMXCA U CTUMY/IMPOBAHKEM
MHTepeca K KOHKPETHOW 06/1acTU Hay4yHOro 3HaHWs, CBA3aHHOIO ¢ 6uonoruven,
MeULMHON, 3KONOT e, NCUXOOTNed, CNOPTOM U BOEHHbLIM [€/10M.

Mporpamma no y4yebHomy npeamety “bBuonorvsa™ gaet npeAcTaBfieHUE O
Luenn n 3afgadax M3ydeHus ydebHoro npegmeta «buonorus» Ha yrnyoneHHOM
YPOBHE, ornpefenseT 0b6s3arenbHoe (MHBapMaHTHOE) NPeAMETHOe COofepXXaHue, ero
CTPYKTYpMpOBaHMe MO pasfjenaMm v Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHAYEeT MOCnefoBaTe/IbHOCTb M3Y4YeHMsi y4ebHOro mMartepuana C Y4YeToMm
MEXNPeAMETHbIX W BHYTPUNPEAMETHbIX CBS3ei, /IOTMKM Yy4eBHOro npouecca,
BO3pPacTHbIX 0COGeHHOCTel obydvarowmxcs. B nporpamme no 6Guonoruu
peasn3oBaH NPUHLMUN MPEEMCTBEHHOCTM C M3y4YeHWeM OMONOTMU Ha YPOBHE
OCHOBHOIo  06Llero o6pas3oBaHusA, Ornarogaps 4Yemy MpPOCMaTpPUBAETCA
Hanpae/EHHOCTb Ha  Mocfefytollee  pasBuTMe  BMONOTMYECKUX  3HaHWA,
OPUEHTMPOBAHHbLIX Ha (OpPMMPOBaHME eCTECTBEHHO-HAy4YHOro MUPOBO33PEHNUS,
9KONOrMYECKOro MbIW/IeHNs, NPeACcTaB/ieHWin O 3[40p0OBOM 06pase >KU3HW, Ha
BOCNUTaHME OGEpPEXXHOro OTHOLLEHWS K OKpYXKarollein npupoaHoin cpege. B
nporpaMme Mo OMOMOrMN TakXKe MoKasaHbl BO3MOXHOCTM Y4ebHOro npeameta
«buonorna» B peanmsauun  TpebosaHmin PrOC COO K nnaHMpyembiM
NMYHOCTHbIM, MeTanpeaMeTHbIM WM MNpPeAMETHbIM pe3y/ibTataMm 06yyeHUs U B
(hopMMPOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HaBaTE/IbHON  AeATeNIbHOCTU
00yyatoLLMXCA MO OCBOEHWMIO COLepXKaHWs 6MONOrnyeckoro 06pasoBaHUs Ha
YPOBHe cpefHero o6Lero o6pasoBaHus.



YuebHbIin npeameT «bronorus» Ha ypoBHe cpeaHero obuiero o6pasoBaHuUs
3aBepliaeT 6uonornyeckoe o6pasoBaHMe B LIKOEe WM OPUEHTMPOBAH Ha
paclMpeHne 1 yrnyoneHne 3HaHUn 06yYaroLMXCA O XXMBOW NpPUpoe, OCHOBaX
MOMEKYNAPHOA M KNETOYHOM 6GMOoNorMun, sMopuoniorun 1 Guonorun passBuTUS,
reHeTUKN, cenekumm, 6UOTEXHONOT M, 3BOIFOLMOHHOMO YYEeHUS 1N 3KOIOTN.

N3yueHne yyebHOro npegmeta «buonorus» Ha yrny6/7eHHOM YpPOBHE
OPUEHTMPOBAHO Ha MOArOTOBKY O00YyYatoLMXCA K MOC/efytolemMy MonyyeHuto
bnonornyeckoro  obpasoBaHMsA B By3ax W OpraHmsauusx  cpefHero
npogeccMoHasIbHOro obpasoBaHNs. OCHOBY ero CoAepXXaHns cocTaBnsieT cucTeMa
OMONOrMYECKMX  3HAHWIA,  MOMYYEHHbIX NPU  U3yYeHUn  0ByYatoLLUMUCH
COOTBETCTBYIOLMX CUCTEMATUYECKUX pa3fenioB 61Monornum Ha ypoBHe OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TW 3HaAHUA MOMy4YalOT pasBuUTUeE. Tak,
pacluMpeHbl 1 yrny6seHbl GUMONMOrMYecKne 3HaHWA O PacTEHUAX, >XMBOTHBIX,
rpnbax, 6akTepuax, OpraHuM3Me 4YesioBeka, OOLUMX 3aKOHOMEPHOCTAX >XWU3HW,
A0MO/IHUTENbHO BK/IKOUEHbI 6MONOrMYecKue CBefeHNs NPUKIagHoro 1 NoMCcKOBOIo
XapaKTepa, KOTOpble MOXHO MCMO0/Ib30BaTb KaK OPUEHTMPbI A1S MOC/eAyHoLEero
Bblbopa npodeccun. Bo3moOXHa Takke WHTerpauusi GMoniorMyecKnx 3HaHUn C
COOTBETCTBYHOLMUMY 3HAHUAMMU, MOMYYEHHbIMM 00YYatoWMUMUCA NPU N3YUeHUN
(OM3NKKN, XUMWUK, Teorpadmm N maTemMaTuKN.

CTpykTypa nporpammbl Mo Yy4yeGHOMY npeaMeTy “"Buonorms” oTtpaxkaer
CUCTEMHO-YPOBHEBBIA W 3BO/MOLMOHHBIA  MOAXOAbl K WU3Y4YeHWo 6uonoruu.
CornacHo UM, U3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHbIe /15 XUBbIX
CUCTEM Pa3HOro YPOBHS OpraHun3almMun, 3BOMKOLMA OpraHNYeckoro Mupa Ha 3emre,
COXpaHeHMs OMONOrMYecKoro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
N3y4yatoTCA OCHOBbI MOJIEKYNIAPHON WM KIETOYHOM 6uonorun, amopuonornm u
6uonorMn pasBUTUSA, FTEHETUKN U Cenekunn, GUOTEXHONOTMU N CUHTETMYECKON
oronornn, akTyam3npyroTCca 3HaHWA 00y4vatoLMXCA NO 60TaHMKe, 300/10TUK,
aHaTOMuK, u3nonormm 4enoseka. B 11 knacce M3yyatOTCs 3BO/HOLMOHHOE
Y4YeHM1e, OCHOBbI 3KOMIOTUW U YYeHne 0 Brocdepe.

Y4yebHbIh  npeameT  «buonorms»  npu3BaH  06ecnevynMTb  OCBOEHME
06yyvatoLLMMMC BUONOTMYECKNX TEOPUIA N 3aKOHOB, MAEW, MPUHLMNOB M NpaBu/l,
NeXallyx B OCHOBE COBPEMEHHOI eCTECTBEHHO-HaY4YHOWN KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMUN, MHOroobpasMm U OCOOEHHOCTAX KIETKW, OpraHv3ma, Monynsauuu,
61OLIEHO03a, 3KOCUCTEMbI, O BbIAAOLLMXCA HaYYHbIX AOCTVXKEHWUAX, COBPEMEHHbIX
nccnefoBaHnAX B 6MONOrnn, NPUKNaaHbIX acrnekTax buonorMyecknx 3HaHun. Ans
pasBUTMS M MOAAEPXaHUA WHTepeca 00y4yaroLMXCa K OMOorMn Hapsgy co
3HaUNTE/IbHbIM 0OBLEMOM TEOPETUYECKOr0 MaTtepuana B COAepXXaHUW MporpamMmbl
no 6monornm npeaycMoTpeHo 3HAKOMCTBO C UCTOPUEN CTaHOB/IEHUS U Pa3BUTUS



TOW WM WHOM 06/11acT 6MONOrMK, BKNALOM OTEYECTBEHHbIX W 3apyOexXHbIX
YUYEHbIX B PELLEHNE BAXXHENLLNX BUONOTrMYECKUX M 3KOSTOMMYECKUX MPo6em.

Llenb n3yyeHns yuebHoro npeameta «buonorus» Ha yriny6neHHOM YpOBHe —
OBNafieHVe  06y4yaloLMMUCA  3HAHUAMKM O CTPYKTYPHO-(YHKLMOHA/IbHOM
OpraHuM3auyuMm >KMBbIX CUCTEM pPasHOro paHra W npuobpeTeHNe  YMeHWI
1CMO0/b30BaTh 3TV 3HAHMS B (DOPMMPOBAHUN MHTEpPeca K OnpeaesiéHHon obnactu
MPOMECCUOHANIbLHON [eATeNIbHOCTM, CBA3aHHOW C OWOMorMein, uam K BblGOpy
y4ebHOro 3aBefieHnsa Ana NPoo/IKeHNs 61MOM0rMYeckoro 06pasoBaHus.

[locTveHne uUenn  un3ydeHus yyeBHOro npegmeta «buonorusa»  Ha
yrny6i1eHHOM YpoBHe 06ecrneynBaeTCa peLleHneM CreayroLmx 3aaay:

OCBOEHME 00YYatoLLMMUCA CUCTEMbI BMOMOMMYECKMUX 3HAHMIA: 06 OCHOBHbIX
OMO/TIOTNYECKMX TEOPUSAX, KOHUEMNUMAX, TMnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX U
paBunax, COCTaBNAOLLMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYHO KapTUHY MUPa; O
CTPOEHWNN, MHOroo6pasnm U OCOOEHHOCTAX OMONOTMYECKMX cucTem (KeTka,
opraHusMm, nonynaums, Bug, buoreoLeHos, rocgepa); 0 BbIAAKOLLMXCA OTKPbITUAX
N COBPEMEHHbIX MUCCIeA0BaHNAX B 61OOTUN;

O3HaKOM/IeHMe 00y4aloWwmMxcss C MeTofaMu MO3HAHWA XXMBOI MPUPOAbI:
NCCneaoBaTeNbCKUMM  MeTofaMn  OMONOrMYeCKUX  HayK — (MOMEKYNISIPHOA U
KNeTOYHOM 6uonorun, 3mbpuonorm u 6UONorMKM pPasBUTUS, TEHETUKM W
cenekymn, OMOTEXHOMOMMM N CUHTETUYECKON OMONorMM, naseoHToornNn,
3Ko/lorun);  MeTogamyM  CaMOCTOATE/IbHOrO  MPOBeAEeHNs  BMONOrNYECKMX
nuccnefoBaHui B nabopatopum M B npupode (HabnwoaeHwe, U3MepeHue,
3KCMEPUMEHT, MOLENNPOBaHNE);

OBNafileHVe  06yYaloWMMNUCS  YMEHWUAMMW:  CaMOCTOATE/IbBHO — HaxXOAMTb,
aHaM3MpoBaTb U MCMOMNb30BaTb OMONOIMYECKYD WH(OPMaUMIO; MO/Mb30BaThCS
6M0/IOTMYECKO TEPMUHONOTMEN U CUMBOJIMKON; YCTaHaB/MBaTb CBSA3b MeXAay
pasBuTMeM 6MONOrMM U COLMASIbHO-9KOHOMUYECKUMIW U 3KOIOrMYECKUMU
npo6nemMaMn 4YenoBevecTBa; OLEHMBATbL MOCMEACTBUS CBOEN AeATeSIbHOCTU Mo
OTHOLUEHMNIO K OKpY>KaroLleid MpupogHOM cpefe, COOCTBEHHOMY 3[0POBbIO U
30POBbI0  OKpYXaloWwmMx  fogeil; 060CHOBbIBATL M cobntogatb  Mepbl
NPOMMNAKTUKN MHPEKLUMOHHBIX 3ab60M1eBaHWIA, NpaBuia noBedeHUs B npupoge v
obecneyeHns 6e30NacHOCTN COBCTBEHHOW XXMU3HEAEATENbHOCTU B YPe3BblYaHbIX
CUTyauusax MPUPOLHOTO U TEXHOTEHHOrO  XapakTepa, XapaKTepu30BaTb
COBpPEMEHHbIe Hay4Hble OTKPbLITUA B 061acTy G1onoruu;

pasBuUTHE Yy 00YYatOLNXCA UHTENNEKTYaIbHbIX U TBOPYECKUX CMOCOBHOCTEN
B Mpouecce 3HAKOMCTBA C BbIJAKOLWMMUCSA OTKPbITUAMU U COBPEMEHHbLIMU
nccnefoBaHNAMM B GUMONOTUK, pellaeMbiMK et npobieMamu, MEeTOAO/0TNeEN
610/I0rMYecKoro NccnefoBaHuns, npoBefeHNs 3KCNePUMEHTa/IbHbIX



nccnefoBaHnm, peLleHns 61UoNornyecknX 3agay, MoLenMpoBaHnsa G1oIOrMYeCKmX
06BEKTOB U MPOLLECCOB;

BOCMUTaHKE Yy 06yyatoLLMXCA LLeHHOCTHOro OTHOLLEHMS K YKMBOW NPUPOAE B
LIe/IOM U K OTAeNbHbIM €€ 06beKTaM 1 SBIEHUAM; POPMMPOBaHME 3KONOMMYECKOiA,
reHeTUYecKorW rpaMOTHOCTK, OOLein Ky/nbTypbl MOBEAEHUS B MNPUPOLE;
WHTErpaunm eCTeCTBEHHO-HayYHbIX 3HAHWIA;

npuobpeTeHre  0Oy4YalOWMMMCA  KOMMETEHTHOCTM B pauMOHa/IbHOM
MPYPOAONONL30BaHNM  (CO6MOAEHME NpaBua MOBEAEHUA B MPUPOAE, OXpaHbl
BWAOB, 3KOCUCTEM, BroCepbl), COXpaHeHUN COOBCTBEHHOrO 340P0BbA W 3[40POBbA
OKpyXarowmx  nogen  (cobnogeHns  Mep  NPoUNakKTUKL - 3ab0seBaHNN,
obecrneyeHe 6e30MaCHOCTU >XU3HELEATENIbHOCTU B YPe3BblYaHbIX CUTYaLMAX
MPUPOLHOTO W  TEXHOTNEHHOr0  XapakTepa) Ha OCHOBE  WCMO/b30BaHUA
BMONIOMMYECKUX 3HAHWIA 1 YMEHWIA B MOBCEAHEBHOW XKN3HN;

co3faHMe  YCNOBWMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLLMMMKCS
NHANBUAYa/TbHOM obpasoBaresibHOW TpaekTopun, Cnoco6CTBYyHOLLEN
nocnefyrowemy npoeccoHa/IbHOMY CaMOOrMNpPeAeieHNto, B COOTBETCTBUMU C
NHANBUAYA/TbHBIMW UHTEPEcaMM 1 MOTPEBHOCTAMM pervoHa.

Ob6Lee Yncno YacoB, OTBEEHHbIX HA U3y4YeHne G1oNornm Ha yrny61eHHOM
YPOBHe cpeAHero obuiero obpasosaHus, coctasnseT 204 yvaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Heflento).

OT16op opraHM3auMoHHbIX (HOpM, METOLOB U CPeACTB 00y4YeHUs Gmosoruu
OCYLLIECTB/IAETCA C YYETOM CMeunUKA ero CoAepXKaHWs W Hanpas/eHHOCTM Ha
NPoAo/KeHMe  OMONOrMYecKoro 06pas3oBaHUs B OpraHuM3auusaX — CpeaHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6#3aTe/bHbIM YCI0BMEM MPU 06yYeHUM B1ONOrMK Ha Yrny6/1eHHOM YPOBHe
ABNSETCA MpPOBeAeHMe NabopaTopHbIX U MPaKTUYeCKMX paboT. Takxe ydyacTue
06yyaloLMXca B BbINOHEHUN MPOEKTHLIX U y4ebHO-UCCNeaoBaTeNbCKNX paborT,
TemMaTuka KOTOPbIX  OMNPeAensieTcs Y4YMTesieM Ha OCHOBE  MMEHLLMXCS
mMaTepuanbHO-TEXHNYECKNX PECYPCOB Y MECTHBIX NMPUPOAHBIX YCNOBWIA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 61onorna — KoMriaekcHaa Hayka. KpaTtkasa uctopus passmtus
ovonorun.  buonornyeckue  Haykm M M3yvyaeMble UMW MPOGSIEMBI.
dyHOaMeHTaNbHble, MPUKNa4HblE W MOUCKOBble HaydHble WCCNefoBaHNA B
Guonorun.

3HayeHne 6monormm B (HOPMUPOBAHUN COBPEMEHHOW €CTeCTBEHHO-HaY4YHOM
KapTuUHbl Mupa. lpodeccum, cBs3aHHble C Guosiorvein. 3HadeHne 6uonorni B
NPaKTUYeCKOW [esATeNbHOCTU  YesloBeKa: MeauuMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTI, OXPaHe NPUPOABbI.

JlemoHcTpanuu

MopTpeTbl: ApuctoTtens, TeodpacT, K. JIuHHel, XK. b. Jlamapk, Y. [apsuH,
Y. l'apseit, I'. MeHgens, B. V. BepHaackuia, W. T1. Maenos, N. . MeuHunkos, H.
. Basunos, H. B. Tumoees-Pecosckuia, K. YoTtcoH, ®. Kpuk, O. K. benses.

Tabnuubl 1 cxembl: «CBA3b BMOMOTUN C APYrMMy HaykKamu», «Cucrema
BMONOrNYECKMX HaYK».

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

YXuBble CUCTeMbl Kak npeameT wu3yyeHus 6uonorun. CBOWMCTBA KMBbLIX
CUCTEM: eAMHCTBO XMMMWYECKOro CoCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
C/IOXKHOCTb U YMOPSAAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CaMOOpraHu3aums,
CamMOBOCIMPOV3BeeHNE, Pa3LPaXXUMOCTb, M3MEHUNBOCTb, POCT U pPasBUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KIETOYHBIN,
TKaHeBbIN, OpraHnU3MeHHbI, nonynAauMoOHHO-BMA0BOW, 39KOCUCTEMHbIIA
(buoreoueHoTUYECKINI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbLIX
cuctemax. OCHOBHblE MPU3HAKM XXMBOrO. XKM3Hb Kak (hopMa CYLLECTBOBaHMS
martepun. Hayku, nsyyatoLLme KmBble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHu3aumm.

3yyeHne XuBbIX cucteM. Metogbl 6uvonornyeckor Hayku. HabnwogeHue,
N3MepeHne, IKCNepUMEHT, cucTemaTmnsaums, MetaaHanms. MoHATME 0 3aBUCMMON U
He3aBMCUMOW MepeMeHHON. [MnaHMpoBaHMe 3KcnepuMeHTa. [locTaHOBKa U
nposepka runotes. Hynesas runotesa. MoHATWE BbIGOPKM U €€ [OCTOBEPHOCT.
Pa3bpoc B 0OuonorMyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbTaToB. [IpPUUYMHBI  UCKAXEHUS pPe3ynbTaToB  3KCnepumeHTa. [loHATHe
CTaTUCTMYECKOro TecTa.

JlemoHcTpanuu



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

Ob6opynosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
HabMO4EHNIA, N3MEPEHNIA, IKCMEPUMEHTOB.

IIpakTuueckas padora «/ICrMoMb30BaHNE pPa3IMYHLIX METOLOB MpU
N3YUYeHUW XKMBbIX CUCTEMY.

Tema 3. buosiorusi KiieTku

KneTtka - CTPYKTYpPHO-(DYHKUMOHa/bHAasa efAuHMUA XuBoro. WcTopus
OTKPbITUA KNeTKN. PaboTbl P. INyka, A. JleBeHryka. KnetouHast Teopus (T. LLBaHH,
M. LlneingeH, P. BupxoB). OCHOBHble MOMOXEHUA COBPEMEHHON KNETOUHOWA
Teopun.

MeToabl  MOMEKYNAPHOM WM K/ETOYHOW  BMONorunM:  MUKPOCKOMWUS,
Xpomarorpams, 3nekTpoopes, MeTof MeudeHbIX aToMOoB, AuddepeHUnansHoe
LeHTPUMYrMpoBaHue, KynbTUBMPOBaHUE KNETOK. M3yuenue @uxkcuposaHmvix
Kkiemox. DNEKTPOHHasA MUKPOCKONUA. Kougokanvuas muxkpockonusi. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabnmupbl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«AcTOpNA pa3BUTUA METOLOB MUKPOCKOMUM»,

O6opyoBaHMe: CBETOBO MMKPOCKOMN, MMUKporpenaparbl pPacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasbHbIX KETOK.

IIpakTHyeckas padora «/I3ydyeHMe MeTOLOB K/IETOUHOW  6uonoruun
(XpomaTorpadusa, anektpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKNA coCTaB KNeTKM. Makpo-, MUKPO- U YbTPaMUKPO3NEMEHTI.
Boga n ee ponb Kak pacTBOpWUTENs, peareHTa, y4yacTve B CTPYKTYPMPOBaHUU
KNeTKW, Tensoperynaumun. MuHepanibHble BeLlecTBa KIeTKW, UX 61onornyeckas
pO/ib. PO/b KaTMOHOB 1 aHUOHOB B K/ETKE.

OpraHuyeckne BellecTBa KNeTKW. buonornyeckme nonvMmepsl. benku.
AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOW MOMeKy/bl. [NepBuyHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypauusi. CsolictBa 6enkoB. Knaccugukaums  6enKos.
Buonorunyeckue QyHKUUN 6e1KoB. Ilpuonut.



Yrnesobl. MoHocaxapuabl, gucaxapubl, onurocaxapubl 1 noamcaxapubl.
O6wmin  nnaH CTPoOeHMS U (M3NKO-XUMWYECKMe CBOMWCTBA  Yr/1eBO/OB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunuapl. TvapodunnbHO-rnapogobHble cBocTBa. Knaccuhmkaums nunuaos.
Tpurnnuepnabl, oconunuasl, BOCKW, CcTepouibl. buonornyeckne MyHKLMM
nnnunaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CTOCOOHOCTbL K
caMo3aMblKaHu0, NOMYNPOHULAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuHuMn komniemeHTapHocTu. MpaBuno Yapragha. CTpykTypa
OHK — aBoiiHas cnunpanb. MecToHaxoXaeHue 1 buonornyeckne gyHkumm AHK.
Buabl PHK. ®yHkuun PHK B KneTke.

CTtpoeHne monekynbl AT®. Makposaprmuyeckne cBssn B Monekyne ATO.
Buonornyeckune yHkumn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX QYHKLUNN B
Knetke. /Jlpyeue wuyxneosuompugocghamor (HT®D). CekBeHupoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmmyeckne n 6nomsnyeckne mccrefoBaHus
coCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OUOMONEKYN. Mooeruposanue
CMPYKmMypol U QYHKYULL OUOMONIEKYN U UX KoMniekcos. Komnvromephviil Ou3ain u
opeaﬂuqecmtﬂ curmes 6u0MOJZ€Kle u ux Hel’lpupO@Hblx aAHAl02c086.

JleMoHCTpanumn

MopTtpeTbl: J1. MNonuHr, K. YoTCoH, ®. Kpuk, M. YUNKNHC, P. ®paHKNH,
®. CaHrep, C. NpysuHep.

Avarpammbl:  «PacripegeneHve  XMMUYECKUX  3/1IEMEHTOB B HEXWBOM
npupoge», «PacnpefeneHne XMMUYeCKNX 3/IEMEHTOB B XXMBOW NPUPOLE».

Tabnuupl 1 cxembl: «llepuognyeckas Tabnmua XUMUYECKUX 3/1eMEHTOBY,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MofieKy bl 6enka», «CTPYKTypbl 6e/1KOBO MONEKYNbl», «CTPOEHWE MOMEKY/
yrnesoaoB», «CTpoeHWe MOMEKYNn NUNUAoB», «HYKNenHoBble  KUCNOTbI»,
«CTpoeHne Monekynbl AT®».

O6opyfoBaHMe: XMMMYecKas nocyaa n 06opyaosaHue.

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

JlabopaTopnass  paGora  «lIccnefjoBaHWe — HYK/EMHOBbLIX  KUCHOT,
BbII€/IEHHbIX M3 KNETOK Pas3/InyHbIX OpraHnU3mMoB».

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tunbl  KNEeTOK: 3yKapuotuyeckasa W npokapuotmyeckad. CTPyKTYpHO-
(hyYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeHMe NpoKapnoTUYEeCKOM KNeTKU. KneTouHas CTeHKa 6akTepuia 1 apxen.
OCOGEHHOCTM CTPOEHUSI TeTEPOTPOPHOMN W aBTOTPOPHOM MPOKAPMOTUYHECKMX
KNeToK. MecTo 1 ponb NpoKapunoT B BUoLeHO3ax.

CTpoeHue 7 (hYHKLMOHMPOBaHWE 3yKapnoTUYECKOM KNETKMN.
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nna3maTuyecKoin
MeM6bpaHbl. TPaHCNOPT BELLECTB Yepe3 MniasMaTU4ecKyto MemopaHy: MacCUBHbLIN
(anddpysnsa, obneryéHHas ANPPY3nA), aKTUBHbIA (MEPBUYHBIA U BTOPUYHLIN
aKTUBHbIN  TpaHcropT). [lonynpoHuuaeMocTb MembpaHbl. PaboTa HaTpuid-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOLMTO3, (ParoumTos. Ik3oumTo3. KnetouHas
cTeHka. CTPyKTypa 1 PYHKLUMM KNETOYHON CTEHKM pacTeHuid, rpnbos.

Lintonnasma. LiMto3onb. LinTockenet. [BvKeHne ymTonnasmel. OpraHonpbl
KneTkn. OfHoMeMOpaHHble OpraHouAbl KMeTKW: 3HAoMnasmMaTuyeckas CeTb
(AMNC), annapat MonbmAKK, NN30COMbI, UX CTPOEHME U yHKUUKU. B3anMocBA3b
OA4HOMeMOpPaHHbIX OpraHoMAoB KneTkn. CTpOeHWe rpaHyIspHOro PeTuKynyma.
Mexanusm nanpasnenus 6enxoe ¢ DIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIa3MaTUYECKMNIA
peTukynym. CekpeTopHas (yHKUmMs annapata [ronbfXun. Moougurayus benxkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHCNOPT
BELLLECTB B KNETKe. Bakyonm pacTUTeNbHbIX KNeTOK. KNeTouHblid coK. Typrop.

[MoNyaBTOHOMHbIEe ~ OpraHomfbl  KMeTKW:  MUTOXOHAPWUW,  NAacTUAbl.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHne U (DYHKUMUM MUTOXOHAPWUA M nnactug. [MepBuYHble,
BTOPWYHbIE W CNOXHble  NaacTuibl  (DOTOCUMHTE3VPYHOLLUMX  3YKapuoT.
XnoponnacTbl, XpPOMONACTbI, IENKONMACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHue U yHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKW. Prnbocomsl. Ilpomedicymounvie Qunamenmeoi.
MuKpomnameHTbl.  Axmunosvie mukpoguiamenmol. MbILLEYHbIE  K/IETKM,
Axmunosvie Komnonenmol HembluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe © [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uutonnasmbl. LleHTpuonb. benxku, accoyuuposanHnvie ¢ MuKpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. Obonoyka a4pa, XpoOMaTuH, Kapuonsiasma, SapbILKU, UX CTPOEHWE Y
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTeptasHOM afpe. Dyxpomamun u 2emepoxpomamur. Benku
XpPOMaTUHa — TUCTOHbI. Jlunamuka s0epHOl 00010YKU 6 Mmumose. HoepHvili
mpaxcnopm.

KneTouHble BKNtOUeHMA. CpaBHUTE/bHAA XapaKTepPUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOW, XXMBOTHOM, FPMOHON).

JemoHcTpanuu



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

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuUOTMYECKON KNeTKu», «CTpoeHune
XMBOTHOW  KNeTKuW», «CTpPOeHMe  pacTUTeNIbHOW  KNeTku»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKpOMNpenapatbl PacTUTENbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTepuasibHbIX KIETOK.

JlaGopaTopnass paGora «/I3yyeHMe CTPOEHWS KNETOK  Pas/inyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHve naasmonMsa U gennasmonusa B
PacTUTENIbHbIX KIETKaX».

IIpakTuyeckass pa6ora  «/I3yyeHne  [OBWXKeHWA  UMTOMNA3Mbl B
PacCTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NPeBpallleHUE JHEPIUH 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
06MeHHbIX npoueccax. PepMeHTaTUBHBIA XapaKTep peakuuit  KJeTOUYHOro
mMeTabonmama. PepMeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHWU3M [eiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNMYeCKMX KaTasm3aTtopoB. Besku-
aKTMBaTopbl N GENKN-UHTMOMTOPLI. 3aBUCMMOCTb CKOPOCTM (DepPMeHTATUBHbIX
peakuuii OT pas/inyHbIX PaKTopOoB.

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. TPOAYKTMBHOCTb (POTOCUHTE3A. BnnsHve pasninyHbiX (akTopoB
Ha CKOPOCTb (JOTOCUHTEe3a. 3HaueHne (DOTOCMHTE3A.

XeMOCUHTES. Pa3Hoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HUTpUMUMpYoLWme 6akTepum, >Xenezobaktepuu, cepobakTepun, BOAOPOAHbIE
6akTepun. 3Ha4YeHne XeMOCUHTE3a.

AHaspo6Hble opraHm3ambl. Buabl 6poxkeHus. TMpoAyKTbl OPOXEHUA U UX
NCMO/Mb30BaHNE YeNOBEKOM. AHAa3pOOHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
BuoTexHoNnornm n Bo3byanTenn 6onesHen.

A3po6HbIE OpraHu3mbl. ATan.l 3HepreTMYeCcKoro obMmeHa.
MoAroToBUTENbHBIN 3Tan. IMKON3 — 6ECKUCIOPOAHOE PacLLENIEHNE FNHOKO3bI.

Bronornyeckoe OKUCNeHMe, UK KNeTOYHoe AblxaHue. Ponb MUTOXOHAPWUIA B
npoueccax 6MoI0rMYecKoro oKmcneHuns. Limknuyeckme peakuun. OKUCINTENIbHOE
(hochopunupoBaHne. Duepeuss membpannozo epaduenma npomonos. Cunmes



ATD: paboma npomonnoi ATD-cunmaszwvr. TlperMyLLecTBa aspobHOIo MyTu
0OMeHa BeLLECTB nepef aHaspobHbIM. OPYEKTUBHOCTb 3HEPreTUYECKOro 06MeHa.

JleMoHCTpanun

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

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

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHMe ANS NPUroTOB/IEHUSA
MOCTOSAHHbIX M BPEMEHHbIX MUKPOMpPenaparTos.

JlaGopaTtopuass  paGora «/I3ydeHMe  KaTa/IMTUYECKOM  aKTUBHOCTU
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopnass padora «l/I3yyeHMe (PepPMEHTATMBHOIO pacLLenneHns
MepoKcuaa BOAOPOAA B PACTUTENbHBIX M XKMBOTHBIX KNETKax».

JlaGopaTopnass paboora «CpaBHeHVMe MpoLeccoB (POTOCUHTE3a WU
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVe NPOLLECCOB OPOXEHUS U AbIXaHUSA»,

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

PeakumMv MaTpuyHOro cuHTesa. MNpuHLMN KOMMNIEMEHTAPHOCT B peakumuax
MaTpUYHOro CUHTE3a. Peasm3aumna HacneACTBEeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCKpunuus — maTpuuHbid cuHTe3 PHK. TpuHumnbl
TPaHCKPUNUMKX: KOMM/IEMEHTAPHOCTb, aHTUMNapan/ieslbHoCTb, aCUMMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

TpaHcnauma n eeé atanbl. YyacTtune TpaHCnopTHbIX PHK B 6MoCKHTe3e 6esika.
Ycnosusi 6rocuHTesa 6enka. KogupoBaHve amMmHOKMUCNOT. Ponb pubocom B
brocuHTE3e Genka.

Cospemennvie npedcmasieHuss o cmpoeruu 2enog. OpraHn3auma reHoma y
MPOKapUOT N 3yKapmoT. Perynauusa akTMBHOCTW TEHOB Y MPOKapuoT. [nnoTesa
oriepoHa (. XKakob, XK. MaHo0). Moxexyiapuvie mexanuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynsyuu pabomol eenos. Perynauma 06MeHHbIX
MPOLLECCOB B KeTKe. KNeTouHbIi FrOMeocTas.

Bupycbl — HeKNeToUHble POPMbI XXMU3HU KU 06/MraTHble napasuTel. CTpoeHMe
MPOCTLIX U C/IOXKHbIX BUPYCOB, PETPOBUPYCOB, 6aKTepnomaroB. JKusnennbvlil Yuki
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a60n1eBaHMSA YeN0BEKa, XMUBOTHbIX, pacTeHuid. CMAL, COVID-
19, coymasibHble U MegULMHCKME Npobiembl.

Buoungopmamuxa: unmeepayus u ananus b6oavuux maccusoé («bigdatar)
CMpPYKmMYypHbIX ouonocuueckux oannwvix. Hanomexuonocuu ¢ buonocuu u Me()m;uHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabnuubl n cxembl: «brocnHTe3 6efika», «"eHeTUYeCKuin Kog», «Bupycbi»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl w perynaums. MHTepasa M MUTOS.
Oco6eHHOCTM NpoLeccoB, MpoTekalwwmnx B MHTepdase. oArOTOBKA K/ETKM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKUIA (NPEMUTOTUYECKIIA) NEPUO/bl MHTepdasbl.

MaTpuuHblii cuHTe3 OHK — pennukaumsa. MpuHumunbl penamkayun OHK:
KOMMN/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA  CUHTE3,  aHTUMapasie/IbHOCTb.
MexaHunsm pennvkauun AHK. Xpomocombl. CTpoeHne XpOMOCOM. Tenomepbl U
TenoMepasza. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. [AuniongHblini un
ranfiongHoli  Habopbl XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10Bble
XPOMOCOMbI.

[eneHve Knetkn — mMuTo3. CTagum MUTO3a W NPOMCXOAALLME B HUX
npoueccbl. Tunbl MUTO3a. KaproKMHE3 N UUTOKUHE3. BUonornyeckoe 3HauveHue
MUTO3a.

Perynauma MUTOTUYECKOrO UMKNa KneTku. lMporpammupyemas KnetoyHas
rmoéenb — anonTos.

KneTouHoe A4po, XPOMOCOMbI, (PYHKLMOHa/IbHAA TFeHOMWKA. Mexanusmobi
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu xiemokx. «llugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuubl N CXembl: <«KU3HEHHbIA UMK KNETKW», «MuTo3», «CTpoeHune
XpoMocom», «Pennnkauma AHK».

O6opyaoBaHue: CBETOBOM MUKPOCKON, MUKponpenapaTsl: «MUT03 B KNeTKax
KOpeLlKa fyKa.

JlaGopaTopnass  pabora  «l/I3yyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopHas padora «HabMo4eHNe MUTO3a B K/IETKaxX KOHUYMKA KOpeLLKa
nyka (Ha rotoBbIX MUKpOMNpenaparax)».

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

Buonornyeckoe pasHoobpasme OpraHu13moB. OLHOKNETOYUHbIE,
KOJIOHVa/IbHble, MHOTOK/IETOYHbIE OPraHU3Mbl.

OCO6EHHOCTM  CTPOEHWA U XKU3HELEeATe/IbHOCTU  OAHOK/IETOUHbIX
opraHusmMoB. baktepuu, apxeu, OAHOKNETOYHble TpPUObI, OLHOK/IETOYHbIE
BOZOPOC/U, ApYyrue npoTucTbl. KonoHanbHble OpraHnsmbl.



B3aumocBsA3b 4YacTeil MHOTrOKIeTOYHOr0 OpraHusMa. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHnsm Kak egunHoe Lenoe. ['omeocTas.

TKaHM pacTeHuin. Twunbl pacTUTENbHbIX TKaHel: o06pa3oBaTesibHas,
MOKPOBHasA, MNPOBOAALLAA, OCHOBHas, MexaHu4yeckad. OCOBEHHOCTU CTPOEeHMS,
(OYHKLUMIA 1 pacrnonoXeHUsi TKaHel B opraHax pacTeHUM.

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 reHepaTUBHbIE OpraHbl pacTeHMin. OpraHbl K
CUCTEMbI OPraHoB XXMBOTHbLIX N YenoBeka. ®YHKLUNN OPraHoB Y CUCTEM OPraHoB.

Onopa Tena opraHu3moB. Kapkac pacTeHuil. CKeneTbl OAHOK/IETOYHBLIX Y
MHOTOK/METOYHbIX >XMBOTHbIX. HapyXXHbIA 1 BHYTPEHHWUA CKeneT. CTpoeHue U
TUMbI COEANHEHNSA KOCTEN.

[BuxeHne opraHusmoB. [IBWKeHWe  OAHOKNETOYHbIX  OpraHuW3MoB:
amebonaHoe, XXryTMKOBOe, PecHMYHOoe. [BV)KeHWe MHOTFOKIETOUHbIX PacTeHWM:
TPONMU3Mbl N HacTUW. [BUMXKEHMEe MHOTOKMETOUHbIX >XMBOTHLIX M Ye/loBeka:
MblLLeYHasa cuctema. Pedriekc. CKeneTHble MbILULbI 1 UX paboTa.

MuTaHne opraHusmoB. [lornoweHne BOAbl, YINEeKUCIoro rasa wu
MWHepa/IbHbIX BeLLEeCTB pacTeHUsAMU. MuTtaHue XMBOTHLIX. BHYTpUNOIOCTHOE Y
BHYTPUK/IETOUHOE MuLeBapeHne. MuTaHne Mno3BOHOYHLIX XWUBOTHLIX. OTAenNbI
NULLEBAPUTENBHOIO TpakTa. [luueBapuTenibHble >Kenesbl. [uLleBapuTensHasa
cucTema YesoBeka.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB yepes NOBEPXHOCTb KNeTKN. KoXXHOe AbixaHue. [bixaTesibHas NoBepXHOCTb.
YKabepHoe 1 nerovyHoe fbixaHue. [bixaHe NO3BOHOUHbIX XXMBOTHBIX 1 YeNOBeKa.
IBO/IIOLUMOHHOE  YCNOXHEHME CTPOEHWA NErKMX MO3BOHOUHBIX KMBOTHBIX.
[bixatenbHad cuctemMa 4yenoseka. MexaHU3M BEHTUIAUUW NETKUX Y NTUL Y
MieKonuUTaroWwmx. Perynaunsa apixaHus. [bixaTe/bHble 06beMbI.

TpaHCcnopT BELUECTB Y OpraHvW3mMoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCnopT BeWeCcTB Y >XMBOTHbIX. KpOBEHOCHas cucCTeMa W €& OopraHbl.
KpoBeHoCcHad cucTema MO3BOHOYHLIX >KMBOTHLIX W Yenoseka. CepaLe,
KPOBEHOCHbIE COCyfbl U KpoBb. Kpyrun KpoBoobpaileHus. 3OBOMOLUMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepAua v ee perynsayms.

BblgeneHne y opraHu3moB. BblgeneHne y pacTeHuid. BblgeneHuve y
XXMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BbigeneHns. ®unbTpaums,
CeKpeLmnsi 1 0bpaTHOe BcacbiBaHVE Kak MexaHu3Mbl paboTbl OPraHOB BblAENEeHWS.
CB#3b M0/IOCTU TeNa C KPOBEHOCHOW U BbI4eNNTENbHON cucTeMaMu. BoblgeneHve y



MO3BOHOYHbIX XXMBOTHbLIX M 4yenoseka. Moukn. CTpoeHne U (PYHKLMOHMPOBaHMe
HethpoHa. Obpas3oBaHMe MOUM Yy YenoBekKa.

3awuta y opraHusmoB. 3awWuTa Yy OAHOKIETOYHbLIX OpraHvu3moB. Cnopbl
GaKkTepUih U UUCTbl MNPOCTEAMLIMX. 3almTa Yy MHOFOK/IETOUHbIX pPacTeHWiA.
KyTunkyna. CpeficTBa NacCCMBHOM M XMMUYECKON 3aLLnTbl. PUTOHLMABI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOpPa/ibHbli UMMYHUTET. BPOXXAEHHbIA M NPUOBPETEHHBIN  CNELUpPUUECKIiA
NMMYHUTET. Teopus KNoHa/lbHO-CenekTuBHoOro mmmyHuteta (M. Spanx, ®. M.
BepHeT, C. ToHeraBa). BocnanuTenbHble OTBETbI OPraHN3MOB. Posib BPOXKAEHHOMO
NMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHWIA.

Pa3gpaxmmocTb W perynauua y  OpraHusMoB.  Pa3fpakMmocTb Yy
OJHOK/NETOYHbLIX OpraHMsMoB. TakCuCbl. Pa3fpaXMmMoCcTb W perynauymsa y
pacTeHuiA. POCTOBbIE BELLECTBA N UX 3HAYEHNE.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cuctemMa v e oTaenbl. IBONOLMOHHOE YCNOXHEHMNE CTPOEHUS HEPBHON CUCTEMBI
Yy XUBOTHbIX. OTAeNbl rONOBHOr0 MO3ra MO3BOHOYHBIX XXWMBOTHbIX. Pediekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE PeX/IEKCHI.

['ymopanbHas perynauma U 3HOOKPUHHAA CUCTEMA XKMBOTHLIX U YenoBeKa.
XKenesbl 3HAOKPUHHOM CUCTEMbI WM WX TOPMOHbI. [leiiCTBME TOPMOHOB.
B3aumocBA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mMnoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MopTpeT: L. I1. IaBnos.

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAWN», «MHOrOKIETOUHbIE
Bogopocnu», «baktepum», «lMpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTeMbl  OPraHOB  MO3BOHOYHbLIX XWBOTHbIX», «BHYTpEHHee CTpoOeHue
HaCEKOMbIX», «TKaHW pacTeHuli», «KopHeBble CUCTEMbI», «CTpOeHUe CTebns»,
«CTpOeHne NNCTOBON MNACTUHKM», «TKaHW >XXMBOTHbIX», «CKeNeT YenoBeka,
«luweBaputensHaa cuctema», «KpoBeHOCHasd cuctema», «[bixaTe/lbHas
cucTema», «HepBHas cucTema», «Koxa», «MblLeYyHas cucTema»,
«BblgenntensHad cuctema», «3HAOKPUMHHAA cuctemMa», «CTpoeHue MbILLbI»,
«MMyHUTET»,  «KMLEYHOMNONOCTHbIE»,  «Cxema  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHne nnaHapuu», «BHYTpeHHee CTpPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NAryWKW»,  «HepBHasd  cucTema
npecMmblkawolWmxea», «HepBHaa  cuctemMa  NTUL», «HepBHaa  cucTema
M/IEKOMUTAOLLNX», «HepBHaa cucTema YenoBeka», «Pediiekc».



O6opyfoBaHMe: CBETOBOW MWKPOCKOM, MUKponpenapaTbl OAHOK/IETOYHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, pPakoBUHbI MOJIIFOCKOB, KOJIEKLMM
HaCeKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNIAPbl KOMHATHbLIX pacTeHui, repbapumn
pacTeHUA  pasHbIX OTAEN0B, BNaXHble Mpenaparbl XWBOTHbIX, CKENEeThl
MO3BOHOYHbIX, KOMJIEKUMM 6ECnO3BOHOUHBLIX >KMBOTHbLIX, CKeNleT Ye/loBeKa,
obopyaoBaHme Ans 4eMOHCTPaLMM MOYBEHHOIO U BO3A4YLLHOMO NUTaHWSA PacTeHW,
pacLLenieHns Kpaxmana n 6enKkoB Mof AeicTBMeM (hepMeHTOB, 060pyA0BaHMe AN
[AEMOHCTpaLUy ONbITOB MO NU3MEPEHUIO XMU3HEHHON €MKOCTU NErkux, MmexaHusma
AbIXaTelbHbIX ABUXEHWI, MOAEN FO/I0BHOr0 Mo3ra pas/IMyHbIX XXMBOTHBbIX.

JlaGopaTopHuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHbIX».

JlaGopaTopHnasi padora «l/13yyeHne opraHoB LLBETKOBOI0 PacTeHNS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

dopmbl pasMHOXeHUA opraHn3MoB: 6Gecnosioe (BKIKOYast BereTaTUBHOE) W
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHMS:  MOYKOBaHWe,  Cnopynaums,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, UAM rametbl. Meios. Ctaguu
melio3a. [oBefileHne XpoOMOCOM B Melio3e. KpocCcuMHroBep. bBUonornyeckunin cMbicn
Melio3a W MosoBoro npouecca. Meio3 n ero Mecto B >KWU3HEHHOM LMKIe
OpraHn3Mos.

Mpeas3apopbileBoe pa3BuTUe. ameToreHes y XXMBOTHbIX. [10/10Bble XKenesbl.
Ob6pa3oBaHune 1 pa3BuUTKE NOMOBbLIX KNeToK. CnepmaTtoreHes 1 ooreHes. CTpoeHue
M0JIOBbIX K/ETOK.

OnnogoTBOpeHNe W 3MOPUOHaNbHOE pa3BUTME  XKMBOTHBLIX. Crocoobbl
OMN0A0TBOPEHUSA: HAPY>KHOe, BHYTPeHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTiie opraHM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 pasBUTUM OPraHN3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPodIeM IMOPUOTOSUU.
Konyenyuss  mopgocenos u moodenu mopghoceneza. CTagum 3ambpuoreHesa
XMBOTHbIX  (Ha npumepe  narywku).  ApobneHwe. Tunbl  Apo6/eHUS.
Jlemepmunuposannoe u HedepmMuHuposarnnoe oOpoobnenue. bnacmyna, munwi
oaracmyn. OCOBEHHOCTU APO6MEHMS MNEKOMUTAKOWMX. 3apoAblLLeBble JINCTKM
(racTpynsums). 3aknagka opraHoB U TKaHel 13 3apofblLeBbIX IMCTKOB. B3aviMHoe
BIMSIHME YacTeil pa3BMBalOLLErocs 3apogpliwa (3M6pMOoHabHas WHAYKLUMS).
3aknagka nnaHa CTPOEHWS DKMBOTHOrO KaK  pe3ynbTaT  MepapXmyeckux
B3aMMOAENCTBMIA TeHOB. BnmsHMe Ha 3MOpUOHaNbHOE pasBUTUE Pa3INYHbIX
(haKTOPOB OKPY>KatoLLEN cpefbl.

PocT 1 passuThe XMBOTHbIX. [MOCTaIMOpUOHabHBIA Nepuog. [MpsMoe K
Henpamoe pas3BuTMe. Pa3BuTMe C MeTamopdpo3oM Yy 6EeCro3BOHOYHBLIX WU
MO3BOHOYHBIX YXMBOTHbLIX. BKMOMOrMyeckoe 3HayeHMe MpPSMOro M HenpsMoro



pasBuUTUA, UX PacnpocTpaHeHne B Npupoae. Tunbl pocTa XXMBOTHLIX. PakTopbI
Perynsaumm pocra XX1UBOTHbIX U Yyenoseka. CTaanm nNocTaMoproHasbHOTO PasBUTUS
Y )XMBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yesnoBeka. CTapeHne 1 CMepThb Kak
bronornyeckme NPoLeccsbl.

PasMHOXeHMEe W pa3BUTME pacTeHuid. ameTodmT M criopouTt. Melio3 B
YKU3HEHHOM UMKNe pacTeHuW. O6pa3oBaHMe CMoOp B Mpouecce Melo3a.
[ameToreHes Yy pacTeHuWd. OnNMOAOTBOPeHWE W pas3BUTUE  PaCTUTE/bHbIX
OpraHu3moB. [1BOiHOe ONJIo40TBOPEHME Y LIBETKOBbLIX pacTeHuin. Obpa3oBaHue U
pasBUTUE CEMEHM.

MexXaHu3Mbl perynaumm OHToreHesa y pacTeHui 1 XXMBOTHbIX.

JleMoHCTpanumn

MopTpeTsl: C. I'. HaBawwuH, X. LLinemaH.

Tabnuubl 1N cxembl: «BeretaTnBHOE pa3MHOXeHWe», «Tunbl 6ecrnonoro
pasMHOXeHUA», «PasMHOXeHMe XnamuaomoHadbl», «Pa3MHOXEeHWe 3BI/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Menos3», «XpoMOCOMbIl», «"ameToreHes», «CTpoeHue
AALEKNETKM N criepmato3onaa», «OCHOBHbIE CTaguKM OHTOreHesa», «IIpsiMoe K
HENnpaAMoe pasBuTUe», «Pa3BUTME MANCKOro >XyKa», «Pa3BuTve capaHuun»,
«Pa3Butne narywkn», «[BoriHOe OnMoA0TBOPEHME Y LIBETKOBbLIX PACTEHUI,
«CTpoeHre cemMsH O4HOAOMbHbIX N ABYAOMbHBLIX PacTeHU», «XKU3HEHHbIA LUK/
MOPCKOM  KanycTbl», «KWU3HEHHbIA  UUKN  MXa», «KU3HEHHbIN  LMKN
ManopoTHMKa», «KU3HEHHbIV LMK COCHbI»,

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl AWLEKNETOK U
cnepmaTo3onioB, Mofenb «LIMKn pa3BuTus NAryLwKms.

JlaGopaTopHasi padora «l/I3yyeHne CTPOEHMA NOJOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTuueckas padora «BblBNEHME MPU3HAKOB CXOACTBA 3apoAblLUel
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTopnasi padora «CTpOeHMe OpraHoB Pa3sMHOXXEeHUS BbICLUMX
PacTEHNA».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Mctopna CTaHOBNEHMS U Pa3BUTUA TeHEeTUKU KakK Hayku. Pabotbl I,
MeHgens, I'. pe ®pusa, T. MopraHa. Ponb OTeYeCTBEHHbIX YYEHbIX B pasBUTUN
reHetuku. Pabotel H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. .
KapneyeHko, HO. A. dununyeHko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIe TeHeTUYeCcK1e NOHATUA U CUMBOJIbI. [T OMOMOrMYHbIE XPOMOCOMBI,
annenbHble TeHbl, aNbTePHaTUBHbIE MPU3HAKW, AOMUHAHTHLIA W PeLecCUBHbIN
MPU3HaK, roMO3nUroTa, reTepo3nroTa, YACTas IMHUA, TMOPUAbI, FeHOTUM, (PEHOTKM.



OCHOBHble ~ MeTOfbl  TFEHETUKW:  TMOPUAONOTMYECKNIA,  LMUTOMOTMYECKUN,
MOIEKYNAPHO-TeHETUYECKMIA.

JleMoHCTpanun

MopTpetbl: . MeHgens, I'. ge ®pus, T. MopraH, H. K. Konbyos, H. .
Basunos, A. H. benosepckuit, I'. . KapneueHko, KO. A. ®ununyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnmupl 1 cxeMbl: «MeTo/bl FTEHETUKMY», «CXeMbl CKpeLLBaHns.

JlaGopaTopHass padora «[po3ouia  KaK OObEKT  TeHeTUYeCcKMX
nccneaoBaHui».

Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblii  3akKOH MeHgend —  3akoH
efIMHOO06pa3ns rmépuaoB NepBoro NoKoseHus. Mpasunio LJOMUHMPOBaHNUA. BTopoi
3aKOH MeHfensa — 3akoH pacllensieHus npusHakos. LIMTonornyeckue OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. MMnoTesa YACTOTbI ramer.

AHanusupytoulee ckpelmBaHune. NpomMeXXyToYHbIA XapaKTep HacnefoBaHuS.
PacLLienneHne Npu3Hakos Npu HEMOSHOM AOMWUHNPOBaHUMN.

AnrnépunaHoe ckpelmaHue. TpeTunia 3akoH MeHens — 3aKoH He3aBUCUMOro
HacnefoBaHWA  MpPU3HakoB.  LlMTonormyeckne  OCHOBbI  AUTMOPUAHOIO
CKpeLLMBaHuA.

CuenneHHoe HacnefoBaHWe npusHakoB. PaboTel T. MopraHa. CuenneHHoe
HacnefoBaHWEe TEHOB, HapylUeHWe CUENnIeHns Mexay reHamu. XpomocoMHas
Teopus HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpOMOCOMHbIN MexaHWU3M ornpefeneHunst nona. AyTocombl U
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA U reTeporameTHbIn Mos. [eHeTuyeckas
CTPYKTYypa No/sioBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLUEMNIEHHbIX C NOJIOM.

["eHOTWM Kak LenocTHasa cuctema. MneinoTponms — MHOXECTBEHHOE [eincTBue
reHa. MHOXeCTBEHHbIA annenusM. B3avMogeincTBme HeanneslbHbIX TEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

CeHETUYECKWUIA KOHTPO/Ib Pa3BUTUS PacTeHUIA, XXMBOTHLIX M YesloBeka, a
TakKKe (DM3MOIOTMYECKMX MPOLECCOB, MOBEAEHMS W KOTHUTUBHBLIX (DYHKUMWIA.
["eHeTUYECKME MeXaHN3Mbl CUMOMOreHe3a, MexaHN3Mbl B3aMMOLENCTBUSA «XO34MH
— napasnT» K «X03iMH — MUKPOOMOM». [eHEeTUYEeCcKMe acnekTbl KOHTPONS U
N3MEHEeHNS HacNeACTBEHHON MH(OPMaLMKN B NOKONEHUAX KETOK U OpraH1M3MOB.

JdemMoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnmupbl 1 cxembl: «[epBbliA U BTOPOW 3aKOHbI MeHgens», « TPeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HernonHoe AOMWUHMPOBaHUE,
«CLenneHHoe HacnefoBaHVe MPU3HAKOB Y AP030(unsbl», «leHeTuka nona,



«Kapnotun 4enoseka», «KapuoTun  Apo3o@uibl»,  «KapuoTun  NTULbI»,
«MHOXXECTBEHHbIV annennsm», «BzammoaencTene reHoB».

ObopyaoBaHWe: MOfLeNlb AN [eMOHCTpauMu  3aKOHOB  eAMHOo6pasus
rmopnaoB MepBOro MOKOMEHWA W paclUenieHus MNpu3HakoB, MOAeNb Ans
[EMOHCTpaUM/ 3aKoHa HEe3aBMCUMOIO Hac/lefoBaHWA MPU3HaKOB, MOAenb AN
LAEeMOHCTpaUun CLEnIeHHoro Hac/efoBaHus MNpPU3HAKOB, CBETOBOW MWKPOCKOM,
MUKponpenapar: «po3odmnax.

IIpakTnyeckass padora «l/I3yyeHne pesynbTatoB  MOHOTMOGPUAHOIO
CKpeLLMBaHuA Y ApP030UNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pe3ynbTatoB  AUTMOGPUAHOIO
CKpeLLMBaHuA Y 4PO30UNbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3anmogeicTBme reHotuna u cpedbl nNpy (opMUpoBaHUKM  heHoTMNA.
I3MeHUMBOCTbL MpPU3HaKOB. KayeCTBEHHbIE WU KO/IMYECTBEHHbIe MpU3Haku. Buapl
MN3MEHYNBOCTWN: HeHAC/eACTBEHHAsA N HAC/NeACTBEHHAS.

MoanpukaumoHHad M3MeHUMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUN
MOANMPUKALMOHHON N3MEHYMBOCTU. Hopma peakumm npusHaka. BapuauynoHHbIN
psg 1M BapuaumoHHas Kpueasi (B. WMoraHHceH). CBoilcTBa MOAN(PUKALIMOHHON
N3MEHYMBOCTH.

["eHOTMNMYeCKas N3MeHUMBOCTb. CBOMCTBA FEHOTUMNYECKON N3MEHUMBOCTU.
Buabl reHOTUMMYECKON N3MEHYMBOCTN: KOMOUHATMBHAS, MyTaLMOHHaS.

KombuHaTuBHass M3MeHUMBOCTb. Melo3 M MNOMNOBOM NpPOLECC — OCHOBA
KOMOVHATUBHOW U3MEHUYMBOCTU. POSIb KOMOBUHATUBHO M3MEHUMBOCTY B CO3AaHNM
reHeTMYeCcKoro pasHoobpasus B npeaesiax 04HOro BMAa.

MyTaunmoHHas W3MEHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE,
reHomHble. CroOHTaHHble W MHAYUMPOBaHHble  MyTauun. AaepHble U
uutonnasmatnyeckme Mytauun. CoMaTuyeckue W nosioBble MyTaunn. MpuymHbI
BO3HWKHOBEHUA  MyTauuil. MyTareHbl M WX B/USIHAE Ha  OpPraHu3Mmbl.
3aKOHOMepHOCTU MyTauMOHHOro rnpouecca. 3akOH TOMOJSIOTMYECKUX PALOB B
HacneACTBEHHOW M3MeHumBoCcTU (H.W. BaBunos). BHesfepHas WU3MEHUMBOCTb U
HacneLCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb INUCEHEeMUYECKUX qbakmopoe 6
HACIe008aAHUU U UBMEHYUBOCINU d)eﬂomunuuecmtx NPU3HAKOB Y OP2AHU3IMOE.

JdemMoHcTpanuu

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

Tabnuupl 1 cxembl:  «Bugbl  M3MeHUMBOCTM», «MoAMpUKALMOHHAA
N3MEHUYNBOCTbY, «KombunHaTmBHas N3MEHUYMBOCTb, «Meiio3»,
«OnnofoTBOpeHnE», «I"eHeTUYeCKMe 3ab0/1eBaHMs YeloBeKa», «Buabl MyTaumin.



O6opyfoBaHMe: XuBble U repbapHble 3K3eMMNAPbl KOMHATHbIX PAacTeHWUNA,
PUCYHKW (poTorpaduim) XX1UBOTHBIX C PasfIMYHbIMK BULAMU N3MEHUNBOCTMU.

JlaGopaTopHuasi pabora «MccnepgoBaHme 3aKOHOMEpPHOCTEM
MOAVN(IUKALUMOHHOW  M3MeHUMBOCTM. [1OCTpOeHMe BapuauMOHHOIO psga U
BapMaLMOHHON KPUBO».

IIpakTuyeckass padora «MyTtaumm y  [po3ounbl  (Ha  TOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapnotun uenoseka. MexayHapofHas nporpaMMa WCC/efoBaHUA reHoma
yesioBeka. MeToAbl  M3y4YeHUA  TEHETUKU  Ye/OBeKa:  reHeaslorMyeckuil,
GNN3HELLOBbIN, LMTOreHeTUYECKNA, NoNyNALNOHHO-CTaTUCTUYECKUIA,
MOJIEKYNAPHO-TeHETUYECKMIA. CoBpemeHHOe onpegeneHune reHoTumna:
MOSIHOrEHOMHOE CEKBEHMPOBAHWEe, TeHOTUMMPOBaHWE, B TOM YMUC/IE C MOMOLLbHO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YesioBeKa. ['eHHble 1 XPOMOCOMHbIe
6onesHn uyenoBeka. bBonesHW C HacneACTBEHHOW MPeApacrooXXEeHHOCThIO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefOTBPALLEHUN N NIEYEHUN TEHETUYECKMX
3aboneBaHn YyenoBeka. MeaMKO-reHeTU4eckoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. MOHATME «TeHETUYECKOro rpysa». OTUYECKME acMeKTbl UCCNeA0BaHW B
061aCTN peflakTMPOBaHNA FeHOMA 1 CTBOJIOBbIX KNETOK.

CeHeTUYeCKMe (aKTopbl MOBbLILEHHOW YYBCTBUTENbHOCTA YesioBeka K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLe cpefbl. reHeTuyeckas
MpeLpacrnofioKeHHOCTb Ye/I0BeKa K MaTosiorusm.,

JemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun 4yenoseka», «MeTofbl U3yUYeHUS TEHETUKU
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/lOBEKa.

IpakTuuyeckasn padora «CocTaB/eHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesnrekuusi OpraHu3MoB

[omMecTnkauma ©n cenekums. 3apoXkaeHve Cenekuum u  AOMECTUKaUUN.
Yuenne H. . BaBunoBa 0 LleHTpax MpouCXOXaeHNs U MHOroobpasus
KYNIbTYPHbIX pacTeHWiA. Ponb CenekumMn B CO3[4aHWM COPTOB PacTeHW M Mopoa
XUBOTHbIX. CopT, nopofa, LWTaMM. 3akKOH rOMOJIOTMYECKUX pPsSaoB B
HacneaCcTBeHHON M3MeHumBocTM H. . BaBunoBa, €ero 3HadyeHue [ans
CeNeKUMOHHOW paboTsbl.

MeToabl CenekUMOHHON paboTbl. WCKYCCTBEHHbLI OTO60P: MacCoBbIA U
UHAVBUAYANIbHBIA.  JTanbl  KOMOWHaUMOHHOW  cenekuun.  McnblTaHue
npoussoguTeneir no notomcTsy. OTOGOP MO TFeHOTUNY C MOMOLUBHO OLIEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHOTUMY C NOMOLLbIO aHam3a HK.

NCKYCCTBEHHbIA ~ MyTareHe3 KakK  MeTOf  CeNeKUMOHHOW  paboTbl.
PagnaumoHHbIN M XUMUYECKMIA MyTareHe3 Kak MCTOUYHUK MyTauuii Yy KynbTYpPHbIX



(bopM opraHusmoB. lcnosb3oBaHWe TEHOMHOrO pefakTUpPOBaHWA W METOLOB
peKoMOMHaHTHbLIX AHK A4 nonyyeHUs MCXOAHOTO MaTepuana Ans cenekuum.

[NonyyeHune noMnNIouA0B. BHyTprBMA0Bas rmépuamsaums.
BNM3KOPOACTBEHHOE — CKpeluvBaHMe, WM UMHOpUAWMHT.  HepoacTeBeHHOe
CKpeLinBaHve, unu aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHue
reteposuca B cenekuun. OTganeHHas ruépuamsaums. MpeofoneHve 6ecnnofms
MEeXBWAOBbIX TMOpMA0B. [LOCTUXEHUSA CeNeKL MM PaCTEHUI N XKUBOTHbLIX. «3enénas
PEBOIOYUA).

CoxpaHeHMe N n3yyeHne reHeTUYECKMX PECYPCOB Ky bTYPHbIX PacTeHUA w1
UX  OUKUX  poAMYen  OnA  CO34aHWA  HOBbIX  COPTOB M rmMbpuaos
Ce/IbCKOXO3SANCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4YecKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBbLX HCUBONIHBIX
6 Yyejix yayduleHus cyuecmeeyrouux u CO30AHUSL HOBBIX nopoa, JUHUU U Kpoccoes, 6
mom uucie C npumeHerHuem CoO6pemMeHHblX Memoooe HAY4YHbIX Z/lCCJZ6008aHuIZ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

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

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA N MHOT000Pa3ns KybTYPHbIX
pacTeHuin», «3aKOH rOMOIOrMYECKUX PSAOB B HaCNeACTBEHHON M3MEHUMBOCTU,
«MeTogpl cenekunmn», «OThaneHHas ruopuamsaums», «MytareHes».

JlaGopaTopuas padora «/13y4eHne COPTOB Ky/NbTYPHbIX PacTeHWUIA 1 Nopos,
LOMALLHNX XXUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IlpakTHyeckas padora «[1pVBMBKA PACTEHUN».

Ikckypeust «OCHOBHble MeTOAbl M AOCTVDKEHWUA CeNeKUUM pPacTeHUd U
YXMBOTHbIX (Ha CEeNeKLUMOHHYH CTaHUMI0, NIEMEHHY0 hepmy,
COPTOUCHNbITaTE/IbHbIA  Y4acCTOK, B TeMIMYHOE XO3AWCTBO, B labopaToputo
arpoyHMBEPCUTETA UK HAYHHOTO LIEHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OO6beKTbl, MCMOMb3yeMble B OMOTEXHOMOMMKU, — K/IETOYHbIE W TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, nx XapaKTepuCTunKa. TpaanuMoHHasA
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOOMONOrnyecknin  cmHTe3. OOBEKTbI  MUKPOOMONOTMYECKMX
TeXHO/0rnia. NMpon3BoACcTBO 6e/1Ka, aMMHOKUC/IOT U BUTaMUHOB.

Co3faHue TEXHONOMNIA N MHCTPYMEHTOB Lie/leHanpaBieHHOro U3MEHEHNs ©
KOHCTPYMPOBaHNSA reHOMOB C Lie/Ibi0 NMOJlyYeHUA OPraHN3MOB U UX KOMMOHEHTOB,
COAepXalunx He BCTpeyaroLLMecs B Npupoae OMOCUHTETUYECKME MYTH.



KneTouHas mHxeHepus. MeTobl KynbTypbl KETOK U TKaHE pacTeHun U
XMBOTHbIX. KpunobaHkn. Comartuyeckasd rnépugmsaums 1 COMaTUYECKMi
ambpuoreHes. lIcnonb3oBaHWe ranjiongoB B CeNeKkuMn pacTeHWuin. [loayuenue
MOHOKNOHANbHBIX aumumel. Mcnonvzo8anue MOHOKIOHANIbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHne. VICKYCCTBEHHOE OMNOAO0TBOpPEHME. PeKOHCTpyKuuA
ANLEKNETOK U KIOHUPOBaHME XXUBOTHbIX. MeTof TpaHcniaHTaumMm saep KneTok.
Texnonocuu 0300p06]l€Huﬂ, KyJ1bmusupoearnusl u MUKDPOKJIORAJIbHO20
PA3IMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX Kyjlbnmyp.

XpOMOCOMHass M TreHHas WHXeHepus. VICKYCCTBEHHbIA CUHTe3 reHa W
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
JOCTXKEHMA 1 NEepCnekTUBbl  XPOMOCOMHOW U TEHHOW  UHXXeHepuw.
JKOIOrMYeCKMEe N 3TUYECKME NPOBIEMbI TEHHON NHXXEHePUN.

MeanumHckue 6roTtexHonormu. NoctreHoMmHasa umposas meamumHa. MLP-
AMarHoctmka. MeTaboNoMHbIA  aHann3, TeHOLEHTPUYECKMIA aHaM3 npoTeoma
yenoBeka /19 OLEHKW COCTOSHWA ero 340poBbs. VICnonb3oBaHWe CTBO/OBbIX
KNeTok. TapretHad Tepanusa paka. 3D-O0uMouHXeHepusi AN pa3paboTKu
(hyHAAMeHTa/IbHbIX OCHOB MeAMLMHCKUX TEXHOMIOTMIA, CO3A4aHnUs KOMIMIEKCHbIX
TKaHeil CoYeTaHMeM TEXHOJOMNA TPEXMEPHOIO GUONPUHTUHIA U CKaddonamHra
A1 peLleHns 3aaay nepcoHaIM3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BakKUMH C Lenbio 0b6ecnevyeHnss KOMOMHMPOBAHHOW
3awmTbl 0T BO36yauTenein OPBW, ycTaHOBNeHWE MOMEKYNAPHBIX MeXaHW3MOB
(hyHKUMoHMpoBaHna PHK-cogep)kalumx BUPYCOB, Bbi3blBalOLWMX 0CO60 OMacHbIe
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JemoHcTpanuu

Tabnuubl N cxembl: «cnonb3oBaHe MUKPOOPraHM3MOB B MPOMbILL/IEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepua», «I eHHas MHXXeHepusa».

JlaGopaTopHas padora «/13y4yeHne 06beKTOB BMOTEXHOMOT NN,

IpakTuyeckas padora «1onyyeHie MOOYHOKMCIIBIX MPOLYKTOBY.,

Okckypeust  «BUOTEXHONMOIMA — BaXHelLas nNpou3BoAMTeNlbHAsA cuna
COBPEMEHHOCTM (Ha BMOTEXHONOIMYECKOe NPON3BOACTBO)».

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIEHHH B
OouoJiorumn

JBONOLMOHHAaA Teopma Y. [apsuHa. [lpeanocbiikM BO3HUKHOBEHUSA
AapBMHU3Ma. XKM3Hb N Hay4YHas fesTeNlbHoCTb Y. [apBuHa.

[BWXyLLMe cunbl 3oL BUAOB No Y. [lapBuHy (BbICOKas MHTEHCMBHOCTb
PasMHOXXEHNS  OpPraHWM3MOB, HacC/NefCTBeHHasd W3MeHYMBOCTb, Oopbba 3a
CYLLLeCTBOBaHWE, ECTECTBEHHbIA U NCKYCCTBEHHBIA 0TOOP).



OdopmneHne cuHTETUYeCKOM Teopumn 3ssonoummn (CT3). HenTpanbHas
Teopua  3sonoumn.  COBpemMeHHast  3BOJIKOLMOHHAsA  6uonorua.  3HauveHue
3BO/IFOLMOHHOM Teopuu B (hOpMUPOBaHMM eCTECTBEHHO-HaYYHON KapTUHbI Mupa.

JleMoHCTpaIMuA

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. amapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. [apsuH, C. C. YeTtsepurkos, L. N. LLmanbrayseH, k. XongeiH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema >umBo npupodbl (No K. JIMHHEND)»,
«JlecTHMUa XMBbIX cyuwlects (no Jlamapky)», «MexaHn3m (QOPMUPOBaHUS
MPUCMOCO6NEHNIA Y pacTEHNA N XXMBOTHbLIX (N0 Jlamapky)», «KapTa-cxema
MapLipyTa nyTewectsna Y. JapBuHa», «Haxoakn Y. AapsuHa», «PopMbl 60pbObI
3a CcylllecTBoBaHMe», «llopodbl rony6eit», «MHoOroobpasme KynbTYypHbIX (OpM
KanycTbl», «lopoabl AOMALLHUX XXUBOTHbIX», «Cxema 06pa30BaHNS HOBbIX BU/0B
(mo Y. [apBuHy)», «CxemMa COOTHOLUEHUA ABMXXYLUMX CWUT  3BOIOLUN,
«OCHOBHbI€e MOJIOXKEHNA CUHTETUYECKOI TEOPUM 3BOOLIUN.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak anemeHTapHas eanHuua asonounn. CoBpeMeHHble METOARI
OLEHKN TeHeTMYeCcKoro pasHoobpasvst M CTPYKTYpbl nonynsuuid. M3meHeHue
reHo(hoHZa MoNynAUMM Kak 3/1eMeHTapHOe 3BO/IIOUMOHHOE ABfIEHME. 3aKOH
reHeTMYecKoro pasHosecus k. Xapau, B. BaiH6epra.

AnemMeHTapHble (akTopbl (ABVKYLIME CU/bl) 3BOMOUMA. MyTalMOHHbIN
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [peid TreHOB —  C/y4ailHble
HeHanpaB/ieHHble  W3MEHEHUst 4acToT alfefiel B nonynsaumax.  OPhekTt
OCHoBaTend. JOggexm oOymulioynoeo eopaviuika. CHUMNCEHUE 2eHemUYecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
bonvuwux u  manbix  nonynayusx.  Mwurpayun.  M3onauus  nonynauumi:
reorpaduyeckas (NpocTpaHCTBeHHas), buonornyeckas (PenpoayKT1BHas).

ECTeCTBEHHbIA OTOOP — HanpaBAAOWMA  (akTop 3BoMouUnn. PopMbl
eCTECTBEHHOro oTbopa:  ABWXYLMIA,  CTabUIM3MPYIOLNIA,  pa3pbiBatOLLAN
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUMA COLMAIBHOIO
MOBEAEHMS XXMBOTHbIX.

MpnCnoco6MeHHOCTL  OpPraHUM3MOB  KaK  pes3y/ibTaT  MUKPO3BOHOLNN.
Bo3HMKHOBEHWE  npucnocobneHniAc  y  opraHusmoB.  Apomopdosbl K
namoagantayun. Fprumepbl NPUCNocobieHnd y opraHn3mMoB: MOPGOIOrNYecKme,
(m3monornyeckme,  GUoxmmmuyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCNOCO6/IEHHOCTM OPraHN3mMOoB.

Bug, ero kputepum un  CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MUKPO3BOMOLUMK. M30n5UMa — KIOYEeBOM (hakTop BMAoOOpasoBaHus. MyTn u
Cnocoobl BUA006pa30oBaHUs: afinonaTpmyeckoe (reorpaduyeckoe),



cumnatpuyeckoe  (3KOJIOrMYeckKoe), «MIFHOBEHHOE» (nonunnonansaums,
rmépunamsauyms). 4amTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOrMYECKOTO pa3HO0bpasns.

Pofb  3BOMOLUMOHHOM GuonormmM B pas3paboTKe Hay4yHbIX MEeTOA0B
COXpaHeHus 6ropasHoobpasns. MNKPO3BOMOLMA N KO3BOMOLMSA NapasUToB MU NX
X035eB. MexaHn3Mbl (DOPMMPOBAHNS YCTOMUYMBOCTU K aHTUOMOTMKAM M CMOCO6bLI
60pbObI C HeN.

JdeMoHCcTpaMuA

MopTpeTbl: C. C. YeTBepurkos, 3. Maip.

Tabnuubl 1 cxembl: «MyTauMOHHasA W3MEHUYMBOCTb», «IlonynAaunoHHas
CTPYKTYypa Buga», «CxemMa nposiB/ieHNs 3akoHa Xapan—BainHbepra», «[BvxyLine
CWU/Tbl 3BOJTOLMMNY», «DKOMOrMYECKass N30M15aUMa MonynsaumMi ceBaHCKOM hopenn,
«["eorpamyeckass  M30NAUMA  NINCTBEHHMLBI  CMOMPCKOM M JIMCTBEHHULbI
AaypCcKom», «MonynaLMOHHbIe BOHbI YACNIEHHOCTU XULLHWUKOB U XepTB», «Cxema
NEeNCTBUS eCTEeCTBEHHOr0 0TOopa», «®PopMbl 6OpPLObI 3a CYLLECTBOBAHUE,
«HAYCTpranbHbIA MenaHn3m», «XKuBble MCKOMaeMble», «[TOKPOBUTENbCTBEHHAS
OKpacka YXUBOTHbIX>, «[pefynpexxaatoLLas oKpacka YXMBOTHbIX»,
«®dusmonornyeckme agantauum», «IpmucnocobeHHOCTb OpraHM3MoB U e
OTHOCUTENbHOCTbY», «KpuTepun Buaa», «Buabl-0BONHUKN», «CTPYKTypa BMAa B
npupoge», «Cnocobbl BMA006pa3oBaHUs», «leorpaduyeckoe BuMAo0b6pa3oBaHMe
TPEX BWAOB faHAbILLe», «3IKONOrMyeckoe BMA00Opa30BaHWE BUAOB CUHUL»,
«[Monmnnonabl pacTeHNn», «KanycTHO-peeUHbIA Tnépunay.

Ob6opyaoBaHue: repbaprn pacTeHWUA, KOMNEKUMN HACEKOMbIX, Yydena NTuL, 1
3BEpeil C npumepamMun pas3fIMYHbIX MPUCMOCO6MEHNIA, Yydena NTULL U 3BEPEN
pasHbIX BWAOB, Trepbapun pacTeHUi GAM3KMX BUAOB, 06pa30BaBLUMNXCA
pasNNYHbLIMK crnocobamu.

JlaGopaTropuasi padora «BbISIBNeHME W3MEHUYMBOCTU Yy 0OCOGE OAHOro
BUa».

JlaGopaTopnas  pa6ora  «[1pucnocobnieHnss  opraHM3amMoB U UX
OTHOCUTE/IbHAA LIeN1eco0bpasHOCTb.

JlaGopaTopnass pa6ora «CpaBHeHVWe BMAOB MO MOPXOOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

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

Buoreorpaduueckme metodbl u3yyveHUs 3sonoumn. CpaBHeHue (Iopbl U
(hayHbl MaTepuMKOB W OCTPOBOB. buoreorpaduyeckne obnactn 3emnn. Buabl-
3HAEMUKMN N PESTUKTI.



OMOPUOIOrNYECKNe U CPaBHUTENIbHO-MOP(OIOTNYECKNE METOAbI U3Y4YeHUs
3BOMOUMU. [eHeTUYeckne MeXaHW3Mbl 3BOMOLUN OHTOTeHe3a W MOABIEHUS
3BO/IIOLUMOHHbBIX ~ HOBLLECTB.  [OMOMOrMYHbIE U aHaIoTM4YHble  OpraHbl.
PyauMeHTapHble  opraHbl M ataBu3Mbl.  MonekynsapHoO-reHeTU4ecKue,
OMOXMMWYECKME W MaTeMaTU4YecKMe  MeToAbl  W3YYeHUs  3BOJOLUN.
[FlOMonornyHble reHbl. CoBpeMeHHble MeTOAbl MOCTPOEHUS (hUNOreHeTUYECKMX
fiePeBLEB.

XpPOMOCOMHbIe MyTaL MK 1 3BONOLUSA FTEHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMN. [lpunyun cmenst ynxkyuil.
HeobpatumocTb 3Bonoumn. AganTmBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMIOB
3BOJTIOLMMN.

JleMoHCTpanun

MopTpeTbl: K. M. bap, A. O. Kosanesckuit, . Mionnep, 3. FeKKefb.

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAA, NOLIAAN», «APXEONTePUKC»,
«3Bepo3ybble  Awepbl»,  «Crerouedanbl»,  «PUHUMOMUTBLI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagumyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PefnnKTbl», «Haya/lbHble CTaguuM 3MOPUOHAILHOTO Pa3BUTUA  MO3BOHOYHbIX
XXMBOTHbIX», «[OMONMIOrNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBU3MbI», «XPOMOCOMHble Habopbl 4YesioBeka MW LUMMMaH3e», «[/laBHble
HarnpaBneHNsa 3BONOLUNNY», «OBLLIME 3aKOHOMEPHOCTW 3BOJIOLINN.

O6opyaoBaHue: KOMMEKUMKN, Tepbapun, MYNSXW WCKOMAeMbIX OCTaTKOB
OpraHn3mMoB, MyNSXKWU FOMOJIOTUYHbIX, aHaIOrNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble runoTesbl MNPOUCXOXAEHUS XWU3HM Ha 3emne. AOMOreHes u
naHcnepmus. [JoHay4yHble NpeACTaBeHUS O 3aPOXAEHUN >XXM3HU (KpeaLMoHK3M).
MMnoTe3a NOCTOSAHHOIO CamM03apPOXAEHUSA XKMU3HW 1 ee ONpoBepXXeHre onbiTamy O.
Peaw, /1. CnannaHuaHu, J1. Mactepa. MNponcxoxaeHne Xn3Hm n actpobnonorus.

OCHOBHbIE aTansl HeopraHM4eckKoim 3BOJIIOLMN. [MnaHeTapHas
(reoniornyeckas) 3sofioLMA. XUMUYecKas 3BOMIIOUMA. AOUOTeHHbIN CUHTE3
OpraHMYecKMx BeLLlecTB M3 HeopraHudeckmx. OnbiT C. Mwunnepa u . FOpu.
Ob6pa3oBaHne MofMMEPOB U3 MOHOMepoB. KoauepsaTtHad runotesa A. W.
OnapuHa, runoTesa nepsuyHOro 6ynboHa k. XongeHa, reHeTMYecKas runoresa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. Tun6epta.
dopmMmpoBaHNe MeMOPaH 1 BOSHUKHOBEHME MPOTOK/ETKN.

WcTopus 3emnn v metofbl €€ wu3yyeHus. Vickonaemble oOpraHuyeckuie
ocTatki. [eoxpoHonorma u eé Mmetofbl. OTHOcWUTENbHAs W abCconoTHas
reoxXpoHosorus. ['eoXpoHoMornyecKas LKana: 30HbI, 3pbl, NEPUOABI, IMOXN.



HavanbHble 3Tanbl OpraHWYeckon 3Bonouun. [losBfeHMe W 3BOMOLMSA
MepBbIX K/IETOK. IBONHOUMA MeTabonm3ma. BO3HMKHOBEHME NEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOGHbIe BUOMNMIEHKM KaK aHaor NnepBbiX Ha 3eMie CO0OLLECTB.
CtpomatonuTtsl. NMpoKapnoThbl U 3yKapuoThl.

MponcxoxkaeHne aykapnoT (CMMOKUOreHes). IBO/OLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [MpOUCXOX/AEHNEe MHOrOK/ETOYHbIX OpraHn3moB. BO3HWKHOBEHME
OCHOBHbIX Py MHOrOK/IETOYHbIX OPraH1n3MoB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. BbIxof pacTeHWid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAacTEHUI U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [TpoMCXOXAEeHWE LBETKOBbIX
PacTeHUA.

OCHOBHble 3Tanbl 3BOMOLMA XXMBOTHOrO Mupa. OCHOBHble apoMop(O3bl
XVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHNE COBPEMEHHBIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. YKM3Hb B BOAE. DBOMOUMA MO3BOHOUHBIX.
MponcxoxaeHne amubunin n pentunvin. TpPonCXoXKaeHWe MIEKONUTaOWMX
ntuy. MpuHUMN  KaoyeBoro apomopdgosa. OcBoeHWe 6eCro3BOHOYHLIMU 1
MO3BOHOYHBIMW YKMBOTHBIMM CYLLW.

Pa3BuTME XM3HM Ha 3emnie Mo 3paM WM nepuofam: apxen, MPOTEPO30i,
Naneo3oi, Me3030i, KalHO30M. O6Llas  XapakTepucTMka KaMmaTa MU
reoornyecknx npoueccos. lMosiBNeHWe U pacuBeT XapaKTepHbIX OpraHM3MOB.
YrneobpasoBaHue: ero ycioBus v BINAHWE Ha ra3oBblil COCTaB aTMOCHepb!.

MaccoBble BbIMMPaHUA — 3KOOMMYECKME KPU3MChI MPOLLIOro. MNprynHbl 1
CNeACTBMSA MacCOBbIX BbIMMPaHMiA. COBPEMEHHbIA 3KOMOTMYECKUIA KPU3KUC, ero
ocobeHHOCTW. [Mpobnema coxpaHeHNs 6uopasHO06pa3ns Ha 3emse.

CoBpeMeHHas cucTeMa OpraHM4yeckoro mupa. MpuHUMNbl Knaccuhmkaumm
opraHn3moB. OCHOBHble CUCTEMATUYECKME TPYNMbl OPraHN3MoB.

JlemoHcTpanuu

MopTpeTbl: ®. Pean, J/1. CnannaHuaHu, J1. MNactep, N. . MeuHukos, A. .
OnapuH, K. XongeiH, I'. Mennep, C. Munnep, I'. KOpwn.

Tabnmubl 1 cxemMbl: «Cxema onbiTa ®. Pegn», «Cxema onblita J1. [Nactepa no
N3YyYeHUI0 CaM03apoXKaeHUA XU3HU», «Cxema onbita C. Munnepa, . KOpu»,
«OTanbl  HEOPraHW4Yeckom  3BOMOLUMM»,  «[ €OXPOHOMOrMYecKas  LLKana»,
«HavasibHble 3Tanbl OpraHNYeckor 3BoIIOUUKY», «Cxema 06pa3oBaHUsi 3yKapuoT
NyTemM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHue BUpYyca»,
«ApomMopo3bl  pacTeHnin», «PUHUOPUTLI», «OLHOKNETOYHbIE BOAOPOCAN»,
«MHOrokneTouHble Bogopocn», «Mxu», «[1anopPoTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWU», «Cxema pasBUTUS >XMBOTHOMO
Mupa», «ApoMOopto3bl XMBOTHbIX», «[llpocTelime», «KUWeyHONoNoCTHbIEY,
«[1lnockKue yepBu», «YneHnCToHorne», «PbIbbI», «3eMHOBO/HbIe»,



«[pecmbiKatowpecs», «lMTuubl», «Mnekonutawowme», «Pa3BUTME XU3HU B
apXencKou ape», «Pa3BUTUE XN3HW B MPOTEPO30MNCKON 3pe», «Pa3BUTHE XKN3HU B
Mase030MCKOM 3pe», «Pa3BUTME XKU3HN B ME3030MCKOIN 3ape», «Pa3BuUTUe XKU3HWN B
KallHO30MCKOM 3pe», «COBPEMEHHasi CUCTEMaA OpraHMYecKoro Mupa.

Ob6opyaoBaHue: repbapuyt  pacTeHUA  pPas/IMUHbIX OTAEN0B, KOMEKUMN
HaCeKOMbIX, BIaXKHble Mpenapartbl XXMBOTHbIX, PAKOBMHbI MOJITKOCKOB, KOMIEKLMN
WTNOKOXMX, CKeNeTbl MO3BOHOYHBbIX >XMBOTHbIX, uYydena MTWL, W 3BeEpew,
KONNEeKUMM OKaMeHeNoCTel, MOMe3HbIX WCKOMaeMbIX, MY/SHKU OpraHu4eckmx
OCTaTKOB OpraHu3MOoB.

BupryaabHaa Jabopatopuass paGora «MogennmposaHue  OnbITOB
Mwunnepa—HOpu No n3yyeHUto abMOreHHOro CMHTE3a OPraHNYeCKNX COeMHEHWI B
MepPBUYHOI aTMoCepe.

JlaGopaTopHasi pa6ora «M/3yyeHMe WM onmcaHMe WCKOMaembIX OCTaTKOB
[PEBHMX OpraHn3MoB».

IlpakTHueckasi padora «l/I3yyeHMe OCOOGEHHOCTeM CTPOEHUSA pPacTeHWiA
Pa3HbIX OTAEN0B.

IpakTuueckas padora «l/13yyeHne 0COOEHHOCTEN CTPOEHUSA MO3BOHOUYHbIX
YXNBOTHbIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pasfenbl 1 3a4a4m aHTponosiorun. Metoasl aHTPOMOMOTUN.

CTaHOB/MIEHVE MpPeLCTaBNeHUn O MPOUCXOXAEHUM YefioBeKa. PennrnosHble
B0O33peHuns. COBpeMeHHbIe Hay4Hble TEOPUMN.

CXO0ACTBO YenoBeka € XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHWNE Ye/lI0BeKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C  )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOP®0/IOrNYECKNe, 3aMOPUOSIOrnNyecKue, (h131010ro-61MOXMMUYECKUE,
noefeHYeckne. OTNINYMS YeNoBEKA OT XKMBOTHBIX. MPAMOX0X/AEHNE U KOMMEKC
CBAA3aHHbIX C HUM MpPWU3HaKOB. Pa3BuUTME FO/I0BHOrO MO3ra M BTOPOR CUMHA/IbHOM
CUCTEMBI.

[BmxyLine cunbl (pakTopbl) aHTponoreHesa: 61MonormMyeckune, coumanbHble.
COOTHOLLEHME BMONOTMYECKUX U COLMaIbHBIX (PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTafMW aHTpororeHesa. PaHHWe 4enoBeKkoOOpasHble 06e3bsHbI
(MPOKOHCY/bI) 1 paHHME MOHTUAbI — 00LLMe NPeaKn YenoBeKoobpasHbIX 00e3bsH U
nofen. ABCTpalonuUTeKn — ABYHOrve Npeaku ntofein. Yenosek ymesnblid, nepsble
N3roTOBNEHNSA OpyaniA Tpyda. YenoBek NpsAMOXOAALWMA 1 MePBbIiA BbIXOL NtOMeN
3a npegdenbl  Agpukn. Yenosek rergensbeprckuii  —  obwni  Npefok
HeaHJepTa/IbCKOro YesioBeKa M YesioBeka pasymMHOro. Uenosek HeaHZepTa/bCKUi
Kak BWA NIOLEA XOMo4HOro Kiumata. YenoBeK pasyMHblii COBPEMEHHOro TUMa,
[EHVUCOBCKMIA  YeNloBEK, OCBOEHME KOHTUHEHTOB 3a npefenamn  AGQpUKN.
ManeoreHeTMKa 1 NaneoreHoOMM1Ka.



JBO/IIOLMA COBPEMEHHOIO 4YesioBeKa. ECTeCTBEHHbI OTOGOP B NOMynaumsax
yenoBeka. MyTauUMOHHBIN npouecc M nonMMopgnamM. MonynsunoHHbIE BOJIHBI,
Apeid reHos, murpaumsa v «3ggeKkT ocHoBaTeNs» B MOMYNAUUAX COBPEMEHHOrO
Ye/loBEKa.

Uenoseyeckne pacbl. [loHATME O pace. bonbline packl: eBponeongHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KkeBatopuasibHasl),  MOHrO/IonAHas
(asnatcko-amepukaHckas). Bpema u MyTW paccefieHMsa 4YenoBeka Mo MJaHeTe.
EAMHCTBO  4enoBeyecKUxX pac. HayyHad  HecoCTOATe/NIbHOCTb  pacu3ma.
Mprcnoco6seHHOCTb YenoBeka K pasHbIM  YCI0BUAM  OKPY)KAKOLLENn cpefbl.
BnvsHue reorpaduyeckor cpefbl U Aperda TreHOB Ha MOPGOIOrni u
(hn3monorunio Yenoseka.

MexaucumnanmHapHole  metodbl B (hm3mdeckoi  (BMOIOrMYecKoin)
aHTpornosornn.  3BOJIOLMOHHAA  aHTpOMosiorMa 1 NaeoaHTPONosorna
YesIoBeYeCKMX nonynaumi. buocoumanbHble MUCCnefoBaHMs NPUPOAbI YeoBeKa.
VccnepoBaHvie KO3BOMOLMM BMONOTMYECKOr0 1 COLMabHOMO B YEOBEKE.

JleMoHCTpanun

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHckuid, M. M. Nepacmos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMN», «I"0NOBHOW MO3TI Ye/ioBeKa»,
«YenoBekoobpasHble 006e3bsHbI», «CKeneT u4enoBeka W CKeNeT LUMMMaH3e»,
«Py[MMEHTbI U aTaBU3MbI», «[BUXYLLME CU/bI aHTPOMOreHes3a», «9BOJIOLNOHHOE
PEBO  4YenoBeKa», «ABCTPa/iONUTEK», «YenoBek  yMenblit»,  «Yenosek
MPAMOXOAALLMIA», «[JeHNCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpoOMaHbOHLLbI»,
«[peakn yenoBeka», «3JTanbl 3BO/THOLNN YeoBeKa», «Pacbl Ye/I0BEKa».

Ob6opyaoBaHMe:  MYNSHXKM  OKaMeHenocTeld, NpeAMETOB  MaTepuaibHOWA
KynbTypbl MPeAKoB  4enoBeka, penpogykuun  (dortorpadun) KaptmH ¢
MUMONOrMYECKUMN 1 OUBNENCKMMUN  CHOXKEeTaMM  MPOUCXOXKAEHNA Ye/lOBeKa,
(hoTorpadmv Haxo[oK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesIoBeKa, MOAE/b
yepena 4enoBeka M Yepena LIMMMaH3e, MOJEeNb KUCTU YesloBEKa M KUCTU
LUMMMaH3e, MOJeNn Topca NPeAKOoB Ye/loBekKa.

JlaGopaTtopunass paGora «/I3yyeHVe O0COOGEHHOCTe CTPOEHUS CKeneTta
4e/lI0BEKa, CBA3AHHbLIX C MPAMOX0XAEHNEeM.

IpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTaLin YenoBeKa.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpeaoi

3apoxaeHue n passutune akonoruu B Tpygax A. N'yméonbara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkens, A. TeHcnn, B. H. CykaueBa. Pasfensl 1 3agaun
aKonoruun. Cea3b 3KONOrUKU ¢ ApYrMMn HayKamu.



MeToabl 3konoruun. lonesble HabMOAEHUA. DKCMEPUMEHTbI B 3KOMOTUW:
npupogHble ¥ nabopatopHble. MogenvmpoBaHue B 3KOMOTMK.  MOHUTOPUHT
OKPY>KatoLLLEW Cpefibl: NOKa/IbHbIN, PErnMoHasbHbIA U rNobanbHbIN.

3HauyeHne  3KOMOTMYECKUX  3HAHWIA  ANA  4YefioBeKa.  IKOM0rmyeckoe
MMPOBO33PEHNE KaK OCHOBA CBA3el YenoBeyvecTBa C npupofor. dPopmmupoBaHue
3KOJIOTUYECKOWN KY/bTYPbl M 3KOIOMMYECKOW FPaMOTHOCTU Hace/leHuns.

JleMoHCTpanun

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

Tabnuupl 1 cxembl: «Pa3genbl akonornm», «MeTogpl 3Komormm», «Cxema
MOHUTOPMHIa OKPY>KatoLLEein cpefbl».

JlaGopaTtopnass  paGora  «l/I3yyeHme MeTOLOB  9KOJIOTMYECKMX
nccneaoBaHuin».

Tema 7. Opranu3msl U cpea OOUTAHUS

JKonormyeckme akTopbl 1 3aKOHOMEPHOCTK UX aeincTeudA. Knaccudukaums
3KOJIOTMYECKMX (haKTOPOB: abnoTMyecKne, 6UOTUYECKIME, aHTPOMOreHHble. ObLine
3aKOHOMEPHOCTW [eNCTBUA 3KoMornyeckmx aktopos. lMpasuno muHumyma (K.
LLinpeHrens, HO. JInbux). TonepaHTHOCTb. IBPUOUMOHTHbIE U CTEHOOWOHTHbIE
OpraHu3mbl.

AbnoTtunyeckme qaktopbl. CBeT Kak 3KOMOrMYecku daktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CMeKTpa Ha OpraHuM3mbl. DKOMOrMYecKue rpynmnbl
PaCTEHUA WM >KMBOTHbIX MO OTHOLUEHWIO K CBeTy. CurHasbHas posib CBeTa.
doTonepmoaunsm,

TemnepaTypa Kak 3KOMOrMyecknin aktop. [eicTBve TemnepaTypbl Ha
opraHusmbl. ONKMNOTEPMHbIE N TOMOMOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbBIE U
CTEHOTEPMHbIEe OpraH3Mmbl.

BnaXHOCTb Kak 3KOMOrmyeckmin aktop. [pucrnocobneHns pacTeHuin K
NoAAepKaHNo BOAHOro GanaHca. Knaccuiumkaums pacTeHUA MO OTHOLLUEHUIO K
Boge. MprcnocobneHns XMBOTHbLIX K U3MEHEHWNIO BOAHOTO peXxuma.

Cpefbl 06MTaHMS OpPraHM3MOB: BOAHAs, Ha3eMHO-BO3[YLLHas, MOYBEHHas,
rnybuvHHas  MOAMOYBEHHAs,  BHYTPUMOPraHuM3meHHas.  PUNKO-XUMUYECKME
0COGeHHOCTN cpen 06uTaHUst opraHu3amMoB. [lpucrnocobneHnss OpraHM3mMoB K
YKN3HW B pa3HbIX cpefax.

Buonornyeckne puTmbl. BHelWHWE W BHYTPeHHWE pUTMbl. CyTOYHblE U
roguyHble pUTMbl. MPUCNOCO6IEHHOCTL OPraHM3MOB K CE30HHLIM M3MEHEHUAM
YCNOBUIA XN3HN.

YKn3HeHHble  (hOpMbl  OpraHu3MoB. T[TOHATME O >KU3HEHHOW  opwme.
YKn3HEHHbIe POPMbI PACTEHWIA: AepeBbS, KYCTapPHUKM, KYCTapHUYKW, MHOTOMIETHME



TpaBbl, OAHOMETHNE TpaBbl. YXU3HEHHblEe (OPMbl XXMBOTHbLIX: TUAPOOUOHTHI,
re06MoHTbI, a3POO6MOHTLI. OCOBEHHOCTI CTPOEHNSA 1 06pasa XN3HW.

buotuyeckme  paktopbl.  Buabl  GMOTMYECKMX  B3aMMOLENCTBUMN:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. MNapasntusm, Koonepauus,
MYyTYyasin3M, KOMMeHCcan3M (KBapTUPaHTCTBO, HaxnebHMYeCcTBO). HeTpodmyeckme
B3aumogencTema  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHume
OMOTUYECKNX B3aMMOLENCTBAMA /1  CYLLECTBOBAHWA OpPraHM3MOB B Cpefe
06uTaHMA. MPUHLMMN KOHKYPEHTHOIO UCKHOYEHMS.

JdeMoHCcTpaIMuA

Tabnuubl N CXeMbl: «3Konoruyeckme MakTopbl», «CBETOBON CMEKTP»,
«OKONOrMYECKMe TPYMMbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «Ten/OKPOBHbIE
XXVBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «PU3MONOrMYecKne aganTaumm
XXUBOTHbIX», «Cpefbl 00UTaHWA OPraHU3MoB», «BKONOrNYecKkne PUTMbI»,
«KM3HEHHbIE  (DOPMbI  PacCTeHWUA»,  «KM3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«JKOCUCTEMA LLUMPOKOIMCTBEHHOTO fleca», «9KOCUCTEMa XBOWHOTO fieca», «Lienwu
NUTaHNA», «XULHUYECTBO», «[llapasntnam», «KOHKypeHUus», «CrUMOKno3»,
«KOMMeHcann3m».

O6opyaoBaHMe: repbapun PacTeHUn U XMUBOTHbIX, MPUCMOCOBNEHHBIX K
BMUAHUIO Pa3/INYHbIX 3KOMOrMYECKUX (DaKTopoB, repbapun CBETO/OOUBBIX,
TeHeNtOMBbLIX N TEHEBbLIHOC/IMBLIX PACTEHWIA, CBETONHOOMBbIE, TeHeNOOMBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KOMNeKUMn Tensiontoomssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PAacTEHWUIA, Yy4yena NTULL, U 3Bepeit, repbapuu
pacTeHWid, OTHOCALLMXCA K rurpoutam, KcepodmTam, me3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMEKUUN XKMBOTHBIX, 0OMTalOWMX B pasHbIX cpefax,
repbapMm 1 KOMNEKUUW pacTeHUW W XKUBOTHbLIX, 06/1afatolmx Yeptamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBUIA KM3HW, repbapumn u
KONMEKUMM PacTEHUA M XKUBOTHBLIX Pa3IMYHBLIX YXXMU3HEHHBLIX (POPM, KOMIeKumm
YXMBOTHbIX, Y4aCTBYHOLLMX B Pa3IMUYHbIX OUOTUYECKMX B3aMMOAENCTBUSAX.

JlaGopaTtopnass padora «BblfBneHMe npucnocobneHnii opraHM3MoB K
B/IMSAHWIO CBETa.

JlaGopaTtopnasi padora «BblfBneHMe npucnocobneHnii opraHM3MoB K
B/IMSHUIO TEMMEPATYPbI».

JlaGoparopHuass paGora «AHATOMWYECKME OCOOGEHHOCTU PacTEHUA U3
pasHbIX MeCT 06UTaHMA».

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOMOrMYecKe  XapakTepucTukum  nonynduymun.  llonynaums  Kak
buonorunyeckas cuctema. Posib HEOLHOPOLHOCTU CPeAbl, (PU3NYECKUX BapbePOB U
0c06eHHOCTENn 6ronorny BULOB B (hOPMMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpbI
nonynaumit. OCHOBHble MoKasaTe/in MONyNAUMK:  YMUCNEHHOCTb, MOTHOCTD,



BO3pacTHas W MnonoBas CTPYKTypa, POXKAAEMOCTb, MNPUPOCT, TeMn pPoCTa,
CMEPTHOCTb, MUTpaLna.

JKonornyeckaa CTpyktypa nonynsauymu. OueHKa YMCNeHHOCTUM Mnonynauum.
AvHammnka nonynaumMm u ee perynsaums. buotmuyeckuii noTeHuman nonynsauuu.
MopgenvpoBaHue gUHaMUKN nonynaunn. Kpneble pocta YNCNIEHHOCTU NONYNALMN.
KpuBble BbDKMBaHWA. Perynsuus 4YMCMeHHOCTW NOMynaunin: ponb (HakTopos,
3aBUCALLMX U He 3aBUCALLMX OT MIOTHOCTWN. DKOMIOTMYeCKue cTpaTermm Buaos (r- v
K-cTparerun).

[MoHATME 06 3KOMOrMyeckom Huwe Buaa. MectoobutaHme. MHOroMepHas
MOAENb 3KONMOrMYecko Huwm k.M. XaTumHCOHa. Pa3mepbl 3KOMOrMYeCKOMn
HULWW. MoTeHUMaIbHaa 1 pean3oBaHHaa HULLIN.

Bug kKak cuctema nonynaumi. Apeanbl BUAOB. Buibl M MX XU3HEHHble
CTpaTerun. AKOOrMYecKne IKBUBAIEHTI.

3aKOHOMEpPHOCTW MOBEAEHMS U MUrpauuid XXMBOTHbIX. Buonornyeckue
NHBAa3NN Yy>KepoaHbIX BUAOB.

JleMoHCTpauun

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl M cXembl: «JIKOJIOTUYECKME XapPaKTEPUCTUKKA  NMOMYAALMN»,
«[lpocTpaHCcTBEHHAaA  CTPyKTypa  nonynauyum», «Bos3pacTHble  nupamunibl
nonynaunmn», «CKOpPOCTb  3ace/ieHnsa  MOBEPXHOCTM  3eMn  pPas/IMYHbIMU
opraHusaMamm», «Mogesb 3KONOrnmyeckom HUWm K. V. XaTunmHcoHa».

O6opyaoBaHue: repbapumn pacTeHW, KONIEKLMU XXUBOTHBbIX.

JlaGopaTtopuass  padora  «[1puUCNOCOGNEHNS  CEMSH  pacTeHUd K
pacceneHunIo».

Tema 9. Ikos0rusi c000IECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobuyectBa opraHu3amMoB. buoueHO3 ¥ ero cTpykTtypa. CBsi3n MexXay
opraHu3mamu B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTas cuctema (A. K. TeHcnm). PYHKUMOHa/bHbIE
GNOKM OpraHM3MoB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLEHTbI.
Tpodmueckme ypoBHW. Tpoduueckne uUenn U ceTn. ABUOTUYECKME BOKM
aKocucTeM. [MouBbl 1 UMbl B 3KocUcTeMax. KpyrosopoT BeLLECTB U NMOTOK 3Hepruu
B 9KOCUCTEME.

OCHOBHble  MoOkKasaTenn  3KocucTeMbl.  bBuomacca ¥ npoaykuus.
JKonornyeckme nNupaMmmnibl Ynces, Giomacchl U 3HEPTUN.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HanpaBnieHHble 3aKOHOMEpPHbIE CMeHbl COO0OLLEeCTB — CyKueccuun. epBrYHbIE U
BTOPUYHbIE CYKLECCUM W WX TMNPUYMHbL. AHTPOMOreHHble BO3AENCTBUA Ha
cykueccun. KnmmakcHoe coobLectso. briopasHoobpasue v nosHoTa Kpyrosopora
BeLLECTB — OCHOBa YCTOMUYMBOCTM COOOBLLIECTB.



[MprpoaHbIE 3KOCUCTEMbI. Dxocucmemvl 03€p u pek. Ixocucmemvl Mopel u
oKxeanos. IKocucmemvl MyHOp, J1ecos, cmenel, NyCMmulHb.

AHTpOI'IOFEHHble 9KOCUCTEMBI. AFDOSKOCI/ICTGM&. Arpou,eHo3. Pasnnuus
MeXay aHTPOMNoreHHbIM1U 1 NpupogHbIMMN 3KOCUCTEMaMN.

Yp6oskocmctembl. OCHOBHble KOMMOHEHTbI Yp603KocucTeM. ["opoackas
nopa © ayHa. CuHaHTpOMM3auUMa TOPOACKOM (hayHbl. Buonorunyeckoe wu
X035IMCTBEHHOE 3HaYeHue dlf'PO3KOCUCTEM U yp603KOCI/ICTeM.

3aKOHOMEPHOCTM (HOPMMPOBAHMSI OCHOBHbIX B3aMMO/AENCTBUIA OpraHn3mMoB B
aKocuctemMax. Ponv kackadnoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 6 yHKYuoHUposanuu sxkocucmem. NEPEHOC IHEPTNUN U BELLECTB Mexay
CMEXHbIMM 3KOCUCTEMaMW. Y CTOMUYMBOCTb OpraHn3mos, I'IOI'IyﬂFILIIVIM N 3KOCUCTEM
B YC/TOBUAX €CTECTBEHHbLIX N aHTPOMNONeHHbIX BO3A€I7ICTBI/II7I.

Mexanuzmwi 8030eticmeus 3a2pA3HEeHUll  PA3HLIX Mmunog Ha
CYOOpaHUIMEHHOM, OP2AHUSMEHHOM, NONYISAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€lCMBUAL.
MGTO,U,OI'IOFI/IH MOHUTOPUHIa ECTECTBEHHbLIX N aHTPOMOT€HHbLIX 3KOCUCTEM.

JleMoHCTpauumn
MopTpeT: A. XK. TeHcnn.
Tabnmupl 1 cxembl:  «CTpykTypa  6MOLEHO3a»,  «3JKOCUCTeMa

LUIMPOKOIUCTBEHHOTO f1eca», «3KOCUCTEMA XBOMHOMO feca», «PYyHKUMOHaIbHbIe
rpynnbl OpraHM3MoB B 3KocucTeMe», «KpyroBopoT BeELLIECTB B 3KOCUCTEMEN,
«Llenun nuTaHnsa (NacTouwHas, AeTPUTHaA)», «IKONOrMYeckas nupammaa Yncens,
«DKOMormyeckas nupamMmaa 6momacchl», «3IKONOrnyeckas nupammuga sHeprum»,
«O6pasoBaHune 60n0Ta», «lNepBMUHasa cykueccus», «BocctaHoB/IEHNE neca nocne
noXxapa», «3KocucTema o03epa», «ArpoLeHo3», «KpyrosopoT BELLECTB U MOTOK
3HEpPrum B arpoueHose», «Mpumepbl Ypo03KOCUCTEM.

O6opyaoBaHue: repbaprn pacTeHWUA, KOMNEKLUMN HACEKOMbIX, Yydena NTuL, 1
3Bepen, repbapun KynbTYPHbIX 1 AMKOPACTYLMX pacTeHWI, akBapuym Kak Mojesb
3KOCUCTEMbI.

IIpakTuyeckas padora «/3yyeHne 1 onmcaHne ypo0o3aKoCUCTEMbI.

JlaGopaTtopHnasi padora «/3ydeHne pa3HOOOpa3nsi MESIKUX MOYBEHHbIX
YNIEHUCTOHOTMX B Pa3HbIX IKOCUCTEMAX.

DKcKypeusi «KCKYPCUA B TUMUYHBIA GroreoueHo3 (B AybpaBy, 6epesHsik,
e/IbHUK, Ha CYX00/bHbI NN MONMEHHbIV Nyr, 03epo, 60/10T0)».

IKCKypceust «IKCKYpCUs B arposkocuctemy (Ha mosne wauM B TEMINYHOE
XO035IMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

Buocthepa — obuennaHetapHasd 060n104ka 3emMnn, rAe CyLWecTBYeT WK
CyLLIeCTBOBasa XXM3Hb. Pa3BnTre npeAcTaBnieHnin 0 6uoctepe B Tpyaax 3. 3tocca.



YueHue B. . BepHaackoro o buocepe. Obnactn 6ruocgepb! 1 eé coctas. XKneoe
BeLLEeCTBO Grocdepbl 1 ero PyHKUUN.

3aKOHOMEpPHOCTU CcyLlecTBOBaHUA Guocdepbl. OCO6eHHOCTM BUOCHhepbl Kak
rno6anbHOM aKocucTeMbl. UHaMMYeCcKoe paBHOBecue B Grochepe. KpyroBopoThl
BELLLECTB 1 BUOreoXMMmYecKme UUKbl (yrnepoda, a3orta). PUTMUYHOCTbL SIBNEHWIA
B Grocdgepe.

30HasIbHOCTL  6uoctepbl. oHATME 0 6uome. OCHOBHble OMOMbI CYLLIK:
TYHApPa, XBOHbIe Nleca, CMeLlaHHbIe 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPONUYECKNE fleca, BbICOKOropbs. KNnmar, pacTuTesibHbIA 1 XXMBOTHBIN
MUP GUOMOB CyLLN.

CTpyKTypa 1 (hYHKLUMA XXNBbIX CUCTEM, OLIEHKA MX PECYPCHOr0 MoTeHLmana n
BrochepHbIX DYHKLNIA.

JlemoHcTpanuu

MopTpeThbl: B. . BepHaackuid, 3. 3tocc.

Tabnmupl 1 cxembl: «I"eoctepbl 3emnn», «KpyroBopoT asoTa B MPUPoAe»,
«KpyroBopoT yrnepoga B npupopae», «KpyroBopoT Kuciopoga B NpUpoae,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6UOMbI CyLLIN», «Knnmatuyeckme
nosica 3emnn», «TyHapa», «Taira», «CMmellaHHbIli nec», «LLIMPOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyoBaHue: repbapun pacTeHNn pasHbIX 6UOMOB, KOMNEKLMN XKNBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

SKONOrnyecKne Kpusncbl M KX NpuUMHbl. Bo3geiicTBre YenoBeka Ha
buoctepy. 3arpsisHeHVMe BO3AYLIHON cpedbl. OxpaHa BO3dyXa. 3arps3HeHuWe
BOoAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspyuwleHne noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. VI3MeHeHMe KnmarTa.

AHTPOMNOreHHOe BO3AENCTBME HA PACTUTENbHbLIN N XXMBOTHbIA Mup. OXpaHa
PacTUTENIbHOTO W >XMBOTHOrO Mupa. OCHOBHble MPUHUWMbLI OXpaHbl MPUPOALI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOTNIT).
BoTaHn4yeckme cagpbl 1 300/10rMYECKmEe NapKu.

OCHOBHblEe NPUHLMMNLI YCTOMYMBOIO Pa3BUTUS 4esloBeYecTBa U NPUPOAbI.
PauvoHanbHOE  MPUPOAOMNO/b30BaHME U COXpPaHeHWe  GMOSIOTMYECKOro
pasHoobpasmsa 3emnn. O6LWMe 3aKOHOMEPHOCTU [106a/1bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTW COBPEMEHHOIO KpM3nca 1 ero BepPOosiTHbIE MOC/eACTBUS.

Pa3BuTMEe METOAOB MOHWUTOPMHIa PasBUTUA  OMAaCHbIX TEXHOrEHHbIX
npoueccoB. Cucmemuvie uUccie008anusi nepexooa K pecypcocbepezarowjeii U
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
HaquHaﬂbele uH(ﬁOpMaL;MOHHble cucmemal, 05601’16'{1/1661}01/141/18 ()ocmyn K
umj)opmauuu nO COCMOSAHUIO OmMOEeNbHbIX 6u006 u skocucmem. OcHoGbl



sKopeaburumayuu IKocucmem U cnocobos 6OopvOvLl ¢  OUONOBPENCOCHUAMU.
Pexoucmpykyus mopckux u nazemuvix 5KocUcmenm.

JleMoHCTpanun

Tabnmupl M CXeMbl:  «3arpsasHeHue  atMmocdepbl»,  «3arps3HeHue
rmapocdepbl», «3arpsasHeHne MouBbl», «lMapHMKOBbIA  adidekT», «Oco60
OXpaHsieMble NPUPOAHbIE TEPPUTOPUM», «MOENN YNPABISEMOr0 MUPa.
O6opyaoBaHue: (oTorpadimm OXpaHseMbIX PacTEHWUIA U XKMBOTHbIX KpacHol
KHUrK Poccuiickon deaepaunm, KpaCHON KHUMM permoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmMmncs nporpamm  cpegHero o6uwiero 06pasoBaHWA:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeaMeTHbIE,

B CTPyKTYpe NNMYHOCTHBIX pe3ynbTaToB OCBOEHMSI MPOrpaMmMbl Mo 6MONOrnm
BblAe/fleHbl CNefytoLme COCTaBNAoLLME: 0CO3HAHME 00YyYarOLMMNCS POCCUINCKON
rpaXX4aHCKON NMAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONPefeneHnto, wuanuuue momueayuu K  OOYYEHUIO  BMOMOrWK,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWA NIMYHOCTM Ha OCHOBE
K/HOYEBBbIX LIEHHOCTEM W WCTOPMYECKMX Tpaauuuii pasBuTUS OGUONOTMYECKOrO
3HaHWA, 2comosHocmb u cnocobrocms 00Y4aOLLMXCA PYKOBOLCTBOBATLCA B CBOEM
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
buonornyeckoro  06pa3oBaHUsl, Haauuue  npaocosnanus  IKONOrMYECKON
KY/bTYpbl, cnocobrocmu cmagums LN N CTPOUTL XXU3HEHHbIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MPOrpamMmMbl Mo 6MOMOrNK AOCTUraKOTCA
B e4MHCTBE Y4eOHOMW MW BOCNUTaTE/IbHOM [AeATe/IbHOCTU B COOTBETCTBUM C
TPaAULNOHHBIMW POCCUACKAMUN COLMOKYNbTYPHBIMU, UCTOPUYECKMMM U yXOBHO-
HPaBCTBEHHBLIMW LeHHOCTSAMW, NMPUHATbIMKA B OOLLECTBE MpaBuiaMu 1 HOpMamm
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
CaMOopa3BUTWSA, PasBUTUA BHYTPEHHEW MNO3NUUM  NINYHOCTM, MaTpMoTU3Ma U
YBXKEHUS K 3aKOHY W MpaBonopsaKy, YenoBeky Tpyda U ctaplieMy MOKOJEHUIO,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpaaMumuaM MHOMOHaLMOHaNbHOro Hapoga Poccuiickoit deaepaummn, npupoge u
OKpY>KaroLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Yy4yeOHOro npeameta «buonoruns»
[0/MKHbI OTpaXKaTb rOTOBHOCTb M CMOCOOGHOCTL 06YYatoLMXCS PYKOBOACTBOBATLCH
COpMUPOBAHHOW BHYTPEHHEN MO3NLMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LLecTBa, PacLUMPEHNE YXMU3HEHHOMO
OnbITa W OMbITa AeATeIbHOCT B NPOLIECCe peanm3aum OCHOBHbLIX Hamnpas/ieHWNiA
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YIC/E B YaCTW:

1) rpaIaHCKOro BOCIIMTAHUS:

CHOPMMPOBAHHOCTb MPaXKAaHCKOM NO31LMK 06YyYatoLLErocst Kak akTUBHOMO U
OTBETCTBEHHOr0 Y/leHa POCCUIACKOro 06LLEeCTBa;

OCO3HaHMe CBOMX KOHCTUTYLMOHHBLIX MpaB M 0653aHHOCTEN, YBaXKeHMe
3aKOHa 1 NpaBonopsaKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM [eATe/IbHOCTM MNpu  CO34aHuK
YyUYebOHbIX MPOEKTOB, PELleHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHUM
BMONOrNYECKNX 3KCNEPUMEHTOB;

CMOCOOHOCTb  OMnpefeNnsTb COOCTBEHHYK MO3MUMIO MO  OTHOLUEHUIO K
ABNIEHNAM COBPEMEHHOM YXNU3HU N 0OBACHATL €e;

YMEHNE YUnTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOMO
B3aMMO/ENCTBUS NIOAEN C PasHbIMU YOEXAEHUAMU, KYNbTYPHbIMU LLEHHOCTAMM U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpOLECcCe COBMECTHOMO BbIMOSIHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W WCCMEA0BATENbCKAX 3afa4y, YBaXKUTE/IbHOI0
OTHOLUEHMSA K MHEHWIO OMMOHEHTOB MNpPU 0O6CYXAEHWM CMOPHbLIX BOMPOCOB
OMONOrMYECKOro cofepXXaHus;

FOTOBHOCTb K N'YMaHWTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpaXKAaHCKo NAEHTUYHOCTN,
NaTpMoTU3Ma, YBaXXEHMSI K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTU nepef
PoanHoi, ropAocTh 3a CBOM Kpail, CBOKO PofMHY, CBOW A3blK U KYNbTYpy,
MPOLL/OE U HacTosLLee MHOrOHaUMOoHaIbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K NPUPOLHOMY Hac/neauto 1 NaMsaTHUKaM Npupopbl,
AOCTVKEHMSM Poccum B HayKe, UCKYCCTBE, CMOPTe, TEXHONOTUAX, TPYAE;

CMOCOOGHOCTb OLIEHMBATb BK/a[, POCCUIACKMX Y4YEHbIX B CTaHOB/EHWE W
pasBuTMe OMONOrMK, MOHMMaHWUSA 3HayeHUs OMONOrMM B MO3HAHUW 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

naenHas ybeXXAEeHHOCTb, FOTOBHOCTb K CNyXXeHuto u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMe AyXOBHbIX LLEHHOCTEN POCCUINCKOro Haposa,;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 MNOBEAEHNS;

CMOCO6HOCTb OLEHMBATL CUTYaUUIO U MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPVEHTUPYSCb Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMW;

0CO3HaHWe NIMYHOro BK1ada B MOCTPOEHME YCTONYMBOIrO OYAYLEro;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO3AaHNI0 CEMbM Ha OCHOBE
OCO3HAHHOIO MPUHATUA LEHHOCTE CEMEMHOM >XM3HW B COOTBETCTBUM C
TpaaMuusaMm HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLUEHME K MUpPY, BKIKOYas 3CTETUKY ObiTa, Hay4yHOro wu
TEXHNYECKOro TBOPYECTBa, CNopTa, TPY/Aa, 00LECTBEHHbIX OTHOLLEHWIA;

MOHMMaHVEe 3MOLMOHA/IbHOTO BO3AENCTBMS YXUBOIW NPUPOAbLI 1 ee LEeHHOCTH;



FOTOBHOCTb K CaMOBBIPXEHWIO B pasHbIX BUAAaX WCKYCCTBA, CTPEMJIEHME
MPOSABNATL Ka4ecTBa TBOPYECKOMN IMUHOCTU;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOIIMOHAJIIBHOI'O 6JIaFOHOJIy‘II/Iﬂ:

MOHMMaHVe W pealn3auMst 340pOBOro U 6e30nacHOro o06pasa >KM3HM
(3nopoBoe  nuTaHWe,  COOMKOLEHWE  TUTMEHWYECKUX MpaBuil U HOPM,
cOaNaHCMPOBAHHbIN  PeXXMM  3aHATMIA M OTAbIXa, perynspHas  Qusnyeckas
aKTVBHOCTb), OEepeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHOrO OTHOLUEHUS K
COBCTBEHHOMY (hM3MYECKOMY M NCUXMUYECKOMY 3[0P0BbLHO;

MOHMMaHVWe LEHHOCTM MpaBun  WHAMBUAY&/IbHOTO W KOJIJIEKTUBHOIO
6e30MacHOro noBefeHNs B CUTYaLMAX, YTPOXKAOLLMX 300POBbIO N XXU3HU NOLEN;

OCO3HaHWe MOCNeACTBUA U HEMPUATUA BPeLHbIX MpuBbIYeK (YnoTpebneHuns
a/TIKOr0/151, HAPKOTUKOB, KYpeHNs);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHOMOMMYEeCKOn U COLMasbHOM
Hanpas/IeHHOCTW, CMOCOOHOCTb MHWULMMPOBATL, NIAHUPOBATL M CAMOCTOATE/ILHO
BbINO/HATL TaKyt0 AeATeIbHOCTb;

MHTEPEC K Pas/iMyHbIM cepam NpodeccuoHaibHON AedaTeNIbHOCTH, YMeHue
COBepLUaTb OCO3HaHHbIA BblIOOp Oyaylled npodeccun U pPean3oBbIBATH
COOCTBEHHbIE XXN3HEHHbIE MNJaHbl;

FrOTOBHOCTb M CMOCOOGHOCTbL K 006pa3oBaHUO M camMo06pa3oBaHWIO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

3KOMOTrMYeCKM LienecoobpasHoe OTHOLUEHME K MNPUpofe KakK WCTOYHUKY
YXW3HW Ha 3eM/e, OCHOBE eé CyLLIeCTBOBaHNS;

MOBbILLIEHNE YPOBHA 3KOMIOTMYECKOM Ky/bTypbl: NpUoGpeTeHne orbiTa
M1aHMPOBaHWS MOCTYNKOB W OLEHKM WX BO3MOXHbLIX MOCNeACTBUNA A1
OKpY>KatoLLIEW cpefibl;

0CO3HaHWe rnobasbHOro XapakTepa 3KOMOMMYECKUX MPo6/eM U nyTein mx
peLleHmns;

CNOCOOHOCTL WMCMOMb30BaTb MNPUOOpPETaeMble MPU  U3YyYeHUM BUOIOTUK
3HAHUA W YMEHUs MNPV pelleHuM npobnem, CBA3AHHbIX C  pPauOHa/IbHbLIM
MPYPOAONObL30BaHNEM  (COGMOAeHME  NpaBun  MOBEAEHUS B MPUPOJE,
Hanpas/IeHHbIX Ha COXpPaHeHWe paBHOBECUS B 3KOCUCTEMax, OXpaHy BW[OB,
aKocucTem, brocgepsl);

aKTVBHOE  HenpuaTMe  [JeNCTBMIA, MPUHOCALUMX BpeL  OKpyXKatoLei
MPVUPOLHON Ccpefe, YMeHWe MNPOrHO3MpPOoBaTb HebMaronpusaTHbIE 3KOOMMYecKme
nocneAcTens NPeAnpUHNMaEMbIX AeACTBUA U NpeaoTBpaLaTb UX;



Ha/M4me pa3BMTOro 3KOMOMMYECKOro MbILLIEHUS, KOMIOTMYECKON KynbTypbl,
onbITa [eAaTeNbHOCTH 3KOJIOTMYECKOM Harpas/IeHHOCTH, YMEHMS
PYKOBOACTBOBATLCA UMW B MO3HABATE/lbHOM, KOMMYHUKATUBHON M COLMaIbHOM
MPaKTMKe, FOTOBHOCTU K YYaCTUIO B NPaKTUYECKON AeATe/IbHOCTU 3KOI0MMYEeCKOM
Hanpas/IeHHOCTY;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKn M OOLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Awvasore
Ky/bTyp, CNOCO6CTBYOLLEr0 OCO3HAHMIO CBOEI0 MeCTa B MOIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM WM 4MTaTe/IbCKOM Ky/bTypbl Kak CpefcTsa
B3aMMOZENCTBUSA MeXAY N0AbMU Y MO3HaHWUA MUPa;

MOHWMaHMe Ccneunpukn OUONOrMM KakK Hayku, OCO3HaHUS ee pon B
(hopMMpPOBaHNM  PaLMOHA/IBHOrO Hay4HOro MbIW/IEHNS, CO3[4aHWUM  LeNOCTHOro
NpeacTaBneHns 06 OKpyXKatolwemM Mupe Kak O efMHCTBE NPUPOAbl, YesloBeKa U
06LLecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelleHnn Mpobem
COXpaHeHus NPUPOAHOro paBHOBECHUS;

yOeXX/AEHHOCTb B 3HAYMMOCTM OMONOrMW AN COBPEMEHHON LMBUIN3ALUN:
obecreyeHnss HOBOrO YPOBHS PasBUTUS MeAULMHbI, CO3AaHue MepcrneKTUBHbLIX
OMOTEXHOMOrNIA,  CNOCOGHbLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUSA
4e/I0BEYECTBa, MOMCKa NyTei BbIX0Aa M3 rnobasibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHMs  nepexoga K  YCTOMYMBOMY  pasBUTUIO,  pauMOHa/lbHOMY
MCNONb30BaHNIO MPUPOAHBLIX PECYpCoB M (POPMMPOBAHMIO HOBbIX CTaH4ApPTOB
XW3HU;

3aMHTEPECOBaHHOCTb B MOJMYYEHUN OUONMOTMYECKUX 3HAHUI B LeNisX
MOBbIWeHNA 00Lerd KynbTypbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTKM, KakK
COCTaBHOM 4acT (PYHKLUMOHa/IbHON rpaMOTHOCTM 00y4atowmxcs, popMmpyemon
Mpy n3yyeHnmn buonoruu,

MOHVMMaHVe CYLLHOCTM METOZOB MO3HAHWSA, UCMOMb3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOOHOCTM WCMOMb30BaTb MOJMyYaeMble 3HaHWA [N aHan3a U
0OBACHEHUA ABNEHUI OKPYXKatoLLEro Mmpa v NpPoUCXOoAAaLmMX B HEM WU3MEHEHUMN,
yMeHVe fAenatb O0OOCHOBaHHblE 3aKNHOYEHMS Ha OCHOBE Hay4HbIX (aKToB W
NMEIOLLMXCA faHHbIX C Lie/blo NOMYyYeHUs JOCTOBEPHbIX BbIBOAOB;

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

OCO3HaHMEe LIEHHOCTM Hay4yHOW [esATe/IbHOCTW, FOTOBHOCTb OCYLLECTB/SATH
MPOEKTHYIO U UCCIe[0BATENIbCKYHO AeATeIbHOCTb UHANBUAYASILHO U B TPYNNE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUO U
CaMo06pa3oBaHNi0, K aKTMBHOMY MO/lyYEHWUIO HOBbLIX 3HaHWA Mo 6Guonoruv B
COOTBETCTBUU C XKM3HEHHbLIMU NOTPEBHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS YyueBHOro npeameta «buonorus»
BK/IOYAIOT: 3HauMMble N8 (HOPMUPOBAHMS MUPOBO33PEHUS  0BYYaKOLLIMXCS
MEXANCUMNINHAPHbIE (MeXnpeaMeTHble) 06LLeHayUHble MOHSATMS, OTpaXatoLime
LeNOCTHOCTb Hay4yHOW KapTWHbI MMpa W Creunguky MeToAoB MO3HaHWS,
MCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEPruisi, sABeHne, Npouecc,
cucTeMa, HayyHbIid (hakT, NPUHLMM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefioBaHWe,  HabnofeHWe,  U3MEPeHWe,  IKCMEPUMEHT U ApYTue);
YHUBepCanbHble Yy4yebHble aelicTBMS (MO3HaBaTe/lbHble, KOMMYHUKATVBHbIE,

PerynsiTuBHble), obecneymBatoLLme thopMmpoBaHue (hYHKLMOHa/IbHOA
rPamMOTHOCTM U COLMANbHOM  KOMMETEHUMM 0OYyYatoLMXCs;  CMOCOGHOCTb
06yyatoLLmXcs MCMOMb30BaTh OCBOEHHble MEXANCLMNNMHAPHbIE,

MVWPOBO33PEHYECKME  3HAaHWUA W YHMBEPCa/lbHble Y4yebHble AelCTBUA B
Mo3HaBaTe/lbHOM U COLManbHON NPaKTUKe.

B pesynbtate uM3yveHuss OGMONOrMA Ha YpPOBHE CpefHero 06LLero
obpa3oBaHMa Yy obyuvatouwleroca OyayT  cPOPMUPOBAHbI  MO3HABATE/IbHbIE
YHMBEPCa/IbHble YUYebHble [eiCTBUSA, KOMMYHUKaTUBHbIE YHVBEPCa/IbHbIE YYeOHble
[ECTBUA, PerynsTvBHble YHUBEPCa/ibHble Y4yeOHble [eiCTBMS, COBMECTHas
[eATeNbHOCTb.

MeTanpeAMeTHble pe3ynbTaTbl OCBOEHUS MpPOrpaMmbl CpPeAHEro o6LLero
06pa3oBaHmns LO/MKHbI OTPaXKaTb:

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMHA y‘leﬁHblMI/I MO3HABaATECJIbHBIMU
AEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

CamMOCTOATE/IbHO  (pOpMynMpoBaTb M aKTyaiusmpoBaTb  Npobnemy,
paccMaTpuBaTh ee BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUWN 3HAHWI MPUEMbI JIOTUYECKOTO MbILIEHNS
(aHanu3a, cMHTe3a, CpaBHEHWS, KnaccumKkalmmn, 0606LLEHNS), PacKpPbIBaTb CMbICA
BMONIOTNYECKMX MOHATUIA (BbIAENATb UX XapaKTepHble MPU3HaKKW, YCTaHaB/IMBaTb
CBA3U C APYTMMU MOHATUAMN);

onpeaensaTb LUenu [AeATeNbHOCTW, 3afaBas napameTpbl M KpUTepun unX
AOCTUDKEHUS, COOTHOCUTbL Pe3y ibTaTbl AeATe/IbHOCTU C MOCTaB/EHHbIMU LeNIAMMU,;

1CMoMb30BaTb BUONOrNYECKME MOHATUA A1 0ObACHEHUS (DaKTOB M ABMIEHMIA
YKNBOW NpMpoAbl;

CTPOWUTbL JIOTUYECKUe paccyxieHus (MHAYKTUBHbIE, AefLYKTVBHbIE, [0
aHasiorny), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
SABNEHUAX, (DOPMYNIMPOBATb BbIBO/bI 1 3aK/NHOYEHUS,

MPUMEHATb  CXEMHO-MOfeflbHble  CpeacTBa  ANd  NpPeAcTaBfieHns
CYLLIECTBEHHbIX CBSI3eil M OTHOLLEHWUIA B M3y4aeMblX GMONOrMYecKnx obbekTax, a



TaKXXe  MPOTMBOPEYMIA  PasHOr0  pofa, BbISBMAEHHbIX B Pas3/IMYHbIX
NH(OPMALMOHHbIX UCTOYHUKAX;

paspabaTbiBaTb MNfaH PeLIeHns NpPo6semMbl C YUYETOM aHa/In3a UMEHOLLMXCS
maTtepuaibHbIX U HeMaTepuasibHbIX Pecypcos;

BHOCWTb KOPPEKTUBLI B AeATE/IbHOCTb, OLIEHNBATb COOTBETCTBME Pe3y/IbTaToB
LIeNsiM, OLEeHMBATbL PUCKM NOCNEACTBUI AeATeNIbHOCTH;

KOOpPAMHMPOBaTb W BbIMNOMHATL  PaboTy B YCNOBUAX — PeasibHOrO,
BUPTYa/IbHOr0 ¥ KOMBUHMPOBAHHOIO B3aMMOJECTBUS;

pa3BMBaTb KpeaTUBHOE MbILL/IEHNE NPU PELLEHNM XXM3HEHHBIX NMPO6G/IEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE JeHCTBHS:

B/1afleTb HaBblKamMy y4eOHO-MCCNe0BaTeIbCKOM M NPOEKTHOW AeATeNIbHOCTH,
HaBblKaMW  paspelleHusi  npo6/semM,  CMOCOOHOCTbIO UM TOTOBHOCTbHO K
CaMOoCTOSATE/IbHOMY MOWCKY METOZOB PeLLEHNS NPaKTUYECKNX 3aad, NPYMEHEHWIO
PasINYHbIX METOL0B NO3HAHNS;

MCNONb30BaTh pas/inyHble BUAbl AEATENbHOCTM MO MOMYYEHUHO HOBOMO
3HaHWA, ero WHTepnpeTauun, NpPeobpa3oBaHNIO U MPUMEHEHUIO B Y4YeOHbIX
CUTYyaLMsX, B TOM YMCNEe NPU CO34aHNM YUYEBHbIX U COLMabHbIX MPOEKTOB;

(hopMMPOBaTb Hay4HbI TUM MbILWIEHWNS, BNaeTh HAY4YHOW TEPMUHONOTUEN,
K/TKOUYEBBIMU NOHATUAMUN U METOLAMU;

CTaBUTb U (HOpMynMpoBaTb COBCTBEHHbIE 3afayun B 06pa30BaTeNbHONA
AEATENIbHOCTU U XXN3HEHHbIX CUTYaLMsX;

BbISIBNATb MPUYNHHO-C/MIEACTBEHHbIE CBA3M W aKTya/M3mpoBaTh 3afaqy,
BblABUraTb FUMOTE3y €€ PeLleHns, HaxXOoAWUTb aprymeHTbl A9 [OKa3aTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3alaBaTb NapameTpbl Y KPUTEPUN PeLLeHNS;

aHanM3MpoBaTb MOMYYEHHbIE B XOAE PELIeHNs 3afayn  pesynbTaThl,
KPUTUYECKN OLEHMBATb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
YCNOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBATb NPUOBPETEHHbIV OMbIT;

OCYLLECTBNATL Lie/IeHanpaBneHHbIA NOUCK MepeHoca CPefacTB M CrnocoboB
[eNCTBMS B NPOECCMOHANTbHYIO CPeay;

YMETb MEPEHOCUTb 3HaHWA B MO3HABATE/IbHYKD W MPaKTUYECKYt 06nacTu
XN3HEeATeIbHOCTH;

YMETb MHTErpMpoBaTh 3HaHWNA U3 pasHbIX NPeAMETHbLIX 06/1acTel;

BblABMIaTb HOBbIE MAeW, Npeanaratb OPUrMHasIbHbIE MOAXOAb! U PeLUeHus,
CTaBMTb NPO6GEMbI 1 3aauu, JOMyCKatoLye abTePHATUBHbIE PELLEHNS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTMPOBATLCA B Pa3/IMUHBIX UCTOYHMKAX MHOPMaLUMn (TEKCTe Y4eBHOro
nocobmsi, Hay4yHO-MONyNsApPHON nuUTepaType, OMONOrMYECKUX  CNOBapsX W
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3axX AaHHbIX, B WHTEpHETE), aHanM3npoBaTb



NH(OPMALMIO Pa3/INYHbIX BULOB M (POPM NpeAcTaBieHns, KPUTUYECKU OLIEHMBATD
ee JOCTOBEPHOCTb M HEMPOTMBOPEUNBOCTb;

(hopMynMpoBaTb 3arnpocbl U NPUMEHATL Pas3/iyHble METOAbI MPU MOUCKe U
0T60pe 6MONOrMYecKoin MHopMaL, HEOOXOANUMON ANA BbIMOHEHNS YUYEOHbIX
3ajav;

npuobpeTatb OMbIT WUCMO/b30BAHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOMiA, COBEPLUEHCTBOBATb Ky/IbTYpY aKTMBHOIO MUCMO/Mb30BaHMS Pas/IMyHbIX
MOVCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/IbHYIO  (hopMy  MNpeAcTaB/eHNs
610/10rMYecKoin nHopMauun (CXeMbl, rpankun, anarpaMmmbl, TabanLbl, PUCYHKK
n fpyroe);

MCMOMb30BaTb Hay4yHbIM fA3bIK B KayeCTBe CpeAcTBa npu pabote ¢
OMONMOTMYECKON  MHOPMaLME: MNPUMEHATb  XMMUYECKME, (U3MYECKME U
MaTemMaTMyeckme 3Haku U CUMBO/SbI, (hOpMYy/bl, abbpeBmaTypy, HOMeHKNaTypy,
ncrnonib3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnsagHoCTw;

BfafeTb  HaBblkaMuM  pacno3HaBaHMs W 3aWuUTbl  MHOpMaLun,
NHHOPMALMOHHOM 6e30MacHOCTU NMYHOCTH.,

OB.]IaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA IlCﬁCTBI/IHMHZ

1) o0mennme:

OCYLLECTB/IATb KOMMYHUKaLMK BO BCEX Chepax »XXM3HW, aKTUBHO y4acTBOBaTb
B Avasiore Wi LUCKycCUU MO CYLLECTBY 06CyKaaeMoln TeMbl (YMeHVe 3afaBaTb
BOMPOCHI, BbICKa3blBaTb CYXEHWA OTHOCUTENIbHO BbIMOMHEHWSA MNpeAnaraemoi
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Aananora unmn gucKyccun);

pacno3HaBaTb HeBepbasibHble CpeacTBa 00LWEeHWs, MOHMMaTb 3HauyeHue
COUManbHbIX 3HAKOB, MPeAnOCbIIOK BO3HWKHOBEHUS KOH(IMKTHBLIX CUTYaLuiA,
YMETb CMSiryaTb KOH(NKTbI U BECTU MEPEroBOpbl;

BNafeTb pas/iMyHbIMU crnocobammn O6LLEHNSA U B3aUMOAENCTBUSA, NOHMMATb
HaMepeHust ApYrux NoAen, NposBaATb YBXKUTEIbHOE OTHOLLEHME K COBecejHNKY
N B KOPPEKTHOM hopme (hopMy/IMpoBaTb CBON BO3PAXKEHUS;

Pa3BEPHYTO W NOrMYHO M3naraTb CBOK TOYKY 3pPeHUs C UCMOo/b30BaHUEM
A3bIKOBbIX CPeLCTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMaTb M UCMOMb30BaTb MPENMyLLLECTBA KOMaHAHON M UHANBUAYaA/IbHOM
paboTbl NPY pPeLLeHN 6UONOrMYECcKor NPo6/1eMbl, 060CHOBbLIBaTb HEOOXOAUMOCTb
MPYMEHEHNS TPYNMoBbLIX (HOPM B3aMMOAENCTBUA MPW PeLLEHMN YYeOHOW 3afauu;

BbIOMpaTb TeMaTWKy W METOAbl COBMECTHbIX AEWCTBUMA C YYETOM O6LMX
NHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YneHa KONeKTUBa;



NPUHMMATL  LUen  COBMECTHOW  AeATeNlbHOCTW, OpraHu3oBbiBaTb U
KOOPAUHMPOBaTL [AENCTBUA MO €& AOCTVDKEHWIO: COCTaBMsATb MiaH AencTBUn,
pacnpegensite pPoaiv C YYETOM MHEHMIA Y4aCTHWMKOB, 00CYKAaTb pe3y/nbTaTthbl
COBMECTHO# paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa W KaX4oro yyaCTHWKa KOMaHAbl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble MPOEKTbI, OUEHMBaTb WAEW C MO3MUUN  HOBU3HBI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefeHWe B  Pas/INYHbIX
CUTYyaLmaX, MPOSBATL TBOPYECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

OBJIaI[eHI/Ie YHUBEPCAIBHBIMHU PETrYyJIAATHBHLIMHA IleﬁCTBI/IHMH:

1) camoopranu3anusi:

MCNoNb30BaTb OMONOrMYEcKMe 3HaHWUA [71S BbISBMEHUS Npo6/ieMm U UX
PELLEHNS B XXM3HEHHBIX U YYeBHbIX CUTYaUUsIX;

BblGMpaTb Ha OCHOBE OWMOMNOrMYECKUX 3HaHWIN LeneBble M CMbICNOBbIE
YCTAHOBKW B CBOMX [ENCTBUAX U MOCTYMKax N0 OTHOLUEHMIO K XXMBOI NPUPOAE,
CBOEMY 3[10POBbLHO 1 3[0POBbLI0 OKPYXKAIOLLMX;

CaMOCTOSATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [esATeNbHOCTb, BbISABIATb
Npo6iemMbl, CTaBUTb U (DOPMYNIMPOBaTL COOCTBEHHbIE 3a[a4yn B 06pa3oBaTe/lbHOM
AeATeNbHOCTU U XXU3HEHHbIX CUTYaLMSIX;

CaMOCTOATE/IbHO  COCTaBNATb MaH  PelleHns Mpo6/ieMbl € YYeTOM
MMEIOLLIMXCS PecypCcoB, COBCTBEHHbLIX BO3MOXHOCTEN M NPeLNOUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

[ienaTb 0CO3HaHHbIA BbIGOP, apryMeHTMPOBaTL ero, 6paTb OTBETCTBEHHOCTb
3a peLleHue;

OLEHNBATb NPUOOPETEHHbIN OMbIT;

CMoco6cTBOBaTL (HOPMUPOBAHMIO U MPOSIB/IEHUIO LLUMPOKOW 3pyauumm B
pasHbIX 006/1aCTAX 3HaHWIA, MOCTOAHHO MNOBbILWATL CBOW 06pa3oBaTe/IbHbIA 1
KYy/NbTYPHbIA YPOBEHD.

2) CAaMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B [EeATENbHOCTD,
OLleHMBaTb COOTBETCTBIME Pe3y/IbTATOB LieNAM;

BNafeTb  HaBblKaMyM  MNO3HaBaTe/IbHON  pedieKCMM  KakK  0CO3HaHWS
COBEpPLUAEMbIX AEACTBMI U MbICUTENbHBLIX MPOLIECCOB, WX Pe3ynbTaToB U
OCHOBaHWI, UCMOMb30BaTb NPUEMbI pediieKcun ANs OUEHKU CUTyauuu, Bblibopa
BEPHOTO peLLeHns;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATb PeLUeHns Mo ux
CHVDKEHWIO;



NPMHMMATb MOTWMBbI W apryMeHTbl APYrUX Mpy aHanvMse pesynbTaToB
AESTENbHOCTW;

3) npuHsTHE celOsl ¥ APYTUX:

NPUHUMAaTb Ce6s, MOHMMas CBOM Hej0CTaTKN U AOCTONHCTBA;

NPMHUMAaTb MOTMBbI W aprymMeHTbl [pyrux npu aHaiuse pesynbTaToB
AESTENbHOCTK;

NpW3HaBaTb CBOE NMPaBO W NPaBO APYrMX Ha OLLUNOKU;

pa3BMBaTb CMNOCOGHOCTb MOHMMATL MUP C MO3MLIMK APYroro YenoBekKa.

INPEJIMETHBIE PE3YJIBTATBI

MMpegMeTHble pesy/bTaTbl OCBOEHWUS COLepXaHusi Yy4yebHOro mnpegmera
«bvonorns» Ha YrnyonéHHOM YPOBHE OPUEHTMPOBaHbl Ha obecrneyeHue
npounbHOro  obydyeHms  obydarowmxca  6uonormn. OHM  BK/IKOYAOT:
cneyuduyeckne 41 6UONOrMM Hay4vHble 3HaHWS, YMEHUS 1 Crocobbl AeCTBUIA MO
OCBOEHUIO, UHTEpMnpeTaumMm 1 npeobpasoBaHUO 3HaHWI, BUAbI AeATeNbHOCTM MO
MOIYYEHUIO HOBbIX 3HAHWI U NX MPUMEHEHUIO B Pa3/IMYHbIX YUYeOHbIX, a TaKxXe B
peasibHbIX XXWU3HEHHbIX cUTyaumax. MNpegmeTHble pesynbTartbl MPeACTaB/IeHbl MO
rofjam nsyyeHus.

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

C(POPMMPOBAHHOCTL 3HAHWA O MecTe W poinm  6uonorum B CUCTEMe
eCTECTBEHHbIX HayK, B (JOPMMPOBAHMM eCTECTBEHHO-Hay4HOW KapTUHbI MUpa, B
MO3HAHWM  3aKOHOB  MPMpPOAbl W peweHMn  Npob/seM  pauvoHasIbHOro
MPYPOAOMNO/L30BaHNSA, O BKNaLe POCCUNCKUX U 3apyOeXHbIX YUYEHbIX B pa3BUTHE
éuonoruu;

BMlafleHne  CUCTeMOW  OMONOrMYECKMX  3HaHWI, KOTOpas  BK/IHOYAeT:
OCHOBOMoO/Mararowye OUMOMOrMYecKne TEPMUHbI U MOHATUA (KM3Hb, KIIETKA,
opraHusM, MmeTabonmsMm, romeoctas, CaMOperynsaums, CamMoBOCMPOU3BELEHNE,
HacnefCTBeHHOCTb, M3MEHYMBOCTb, POCT M pasBUTWE), BMOMOTMYECKME Teopun
(kneTouHasa Teopusa T. LLiBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHasi Teopus
HacneacteeHHocT T. MopraHa), ydennsa (H. W. BaBunoBa — 0 UeHTpax
MHOroobpasns 1 MPOUCXOXAEHWUS  KY/NbTYPHbIX  PacTeHWil),  3aKOHbl
(egvHOOGpasna NMOTOMKOB MepBOr0 MOKOMEHWs, PacLUensieHns, YMCTOTbl ramer,
He3aBMCMMOro HacnegosaHuss . MeHpensd, romonornyeckux psgos B
Hac/eCTBEHHOA N3MEHYNBOCTH H. . BasusioBa), NPUHLUMMBI
(KOMMnemMeHTapHOCTW);

BMafleHne OCHOBHbIMW METOJaMM Hay4YHOro MO3HaHUA, WUCMONb3yeMbiX B
OMOMIOTUYECKMX WUCCNEefOBaHNAX XMBbIX OOBEKTOB (OMuCaHWe, W3MepeHue,
HabMoeHNe, IKCNEPUMEHT);



YMeHVe BblfeNIATb CYLLEeCTBEHHbIE MPU3HAKWN: BUPYCOB, K/IETOK NPOKapuoT U
3YKapuoT, OAHOKMETOYHbLIX W MHOFOK/IETOYHbIX OPraHnM3MoB, B TOM 4ucC/e
GakTepuid, rprboB, pacTEHWNIA, XXMBOTHbIX U YesioBeKa, CTPOEHNS OpraHoB U CUCTEM
OpraHoB PacTEHWA, >KMBOTHbIX, YesIoBeKa, MPOLECCOB >KMU3HEAEATENbHOCTH,
MPOTEKAKOLWMX B OpPraHn3Max PacTEHWUI, XXMBOTHbLIX U YenloBeka, GMOoIorMyeckmx
npoueccoB: obMeHa BeLlecTB (MeTabonM3m), NpeBpaLleHns 3HEPTrMK, BPOXKEHUS,
aBTOTPO(HOIr0 M reTepoTPOYHOro TUMOB NMUTaHKA, (DOTOCUHTE3A M XEMOCUHTE3A,
MWUTO3a, Mel03a, rameToreHesa, ambpuoreHesa, NOCTaMOPMOHaNLHOIO PasBUTUS,
PasMHOXEHWNS,  WUHAMBWAYaNbHOIO  pas3BUTUS  opraHuMaMa  (OHTOreHesa),
B3aMMOAENCTBMSA reHOB, reTepo3unca, MCKYCCTBEHHOMO 0T6OPA;

YMeHVe YCTaHaB/MBaTb B3aMMOCBSA3M MeXAy OopraHougamm Knetkm n unx
(YHKUMAMM, CTPOEHWEM KNEeTOK pasHbIX TKaHeW N UX (QYHKUMAMU, Mexay
opraHamm M CUCTEMamMM OPraHOB Yy PACTEHWI, XXUBOTHbIX U YeNOBeKa M WX
(OYHKUMAMM, MEXAY CUCTEMaMM OpraHoB W WX (YHKUMUAMU, MEXAy aTarnamu
0bMeHa BeLLecTB, aTanaMm KIeTOYHOIo UMK/Ia U XKU3HEHHbIX LIMKI0B OpraHn3moB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTUA, TEHOTUNOM W (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefibl 06UTaHUS;

YMEHMWE BbISIBNATb OT/IMUUTENbHbIE MPU3HAKN XMBbLIX CUCTEM, B TOM YMUC/E
PacTeHWi, XXMBOTHbIX U Ye/IOBEKa,;

YMeHWEe WCMo/b30BaTb COOTBETCTBYIOLLME aprymeHTbl, OMOIOTMYECKYHO
TEPMUHOMOIMIO U CUMBOMIMKY A/19 [oKa3aTe/lbCTBa POACTBA OPraHM3MOB Pa3HbIX
cucTeMaTUYECKUX Fpynm;

YMeHMe peLlaTtb 61UoNornyeckme 3afadn, BoiBAATb MPUYNHHO-CNEACTBEHHbIE
CBSI3W MeXAy uccneayembiMy 610M0rMYeCcKMMIM NPoLeccammn U SBNEHNUSMU, [enaTb
BbIBOAbI Y NPOrHO3bl HA OCHOBAHUW MOJTYYEHHbIX PE3y/bTaToB;

YMEHMe BbINOMNHATL N1abopaTopHble M NPakTUYecKne paboTbl, cobnoaatb
npasuna npu pabote ¢ y4yebHbIM 1 NnabopaTopHbIM 060PYA0BaHNEM;

YMEHVE BblABUraTb TUMNOTE3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHLIMM
cpeacTeamu, (opmynuMpys Lenb WUCCNefoBaHWs, aHa/InM3MpoBaTb MOy4YeHHbIe
pe3ynbTaThbl U AeNaTh BbIBOAbI;

YMeHVe y4acTBOBaTb B Yy4eOHO-McCCefoBaTe/lbckoin pabote no 6Guonorum,
3KOMIOTUN 1 MeanUMHE, NPOBOANMON Ha 6a3e LIKO/MbHBLIX Hay4HbIX OOLLECTB, U
Ny6ANMYHO  MpPeACcTaBNATb  MOMyYeHHble  pe3ynbTaTtbl  Ha  YYEHUYECKMX
KOH(DepeHLmsX;

YMeHWE OLeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbIX WCCMeAoBaHUn B
obnactm  6uonormv 1 MeauUMHbl  (KOHWPOBaHWE,  UCKYCCTBEHHOE
OMM0A0TBOPEHME, HarpaB/ieHHOE WM3MEeHeHMe TeHOMa W CO3[aHue TPaHCreHHbIX
OpraHn3mMoB);



YMeHMe OCYLLECTBNATb OCO3HaHHbIA BbIGOP OyayLleit npodecCUoHaIbHOM
[eAaTeNbHOCTN B 061acT G61oorMmn, MeauUmMHbl, GUOTEXHONOIK, BETEPUHApUN,
Ce/IbCKOr0 XO03AMCTBA, NMULLEBOW MPOMBbILLIIEHHOCTU, Yrny6naTb Mo3HaBaTe/lbHbIN
NHTEPeC, HanpaB/ieHHbIN Ha 0CO3HaHHbIA BbIOGOP COOTBETCTBYHOLLE Mpoteccun n
MPOAO/MHKEHNE  OMOMOrMYecKoro 06pasoBaHMsA B OpraHMsaumax CpefHero
NPodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorua» B 11
Kaacce [O/MKHbI OTPaXKaTb:

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponn GUONOTMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON €eCTeCTBEHHO-Hay4HOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOAblI M PELUEHUN IKOJIOTUYECKMX
Npo6seM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLOHA/IbHOIO
MPUPOLONO0/b30BaHUSA, Y B POPMUPOBAHMMN LIEHHOCTHOIO OTHOLLUEHUS K MPUpose,
06LLIECTBY, YeNOBEKY, O BK/afe POCCUIACKMX N 3apyOeXHbIX YUYEHbIX-61M0M0roB B
pasBuTNe 6UOOrNK;

YMeHVe BNafeTb CUCTEMOW OMONMOTMYECKMX 3HAHWIA, KOTOpas BK/IHOYaeT
onpefeneHnss M MOHUMaHWEe CYLLHOCTM OCHOBOMOMararoLmx 61onornyeckKmnx
TEPMUHOB W MOHATUIA (BWMA, 3KOcUCTeMa, 6Guocdepa), GMonornyeckne Teopum
(sBosntoumoHHas Teopusa Y. [apeuHa, CUHTETUYECKAs TeOPUs 3BOIOLNN), YUYEHWS
(A. H. CeBeproBa — 0 NyTax 1 HanpasneHusax ssonounn, B.. BepHagckoro — o
orocgepe), 3aKoHbI (FEHEeTUYECKOro pasHoBecust k. Xapaum v B. BanH6epra,
3apodbiweBoro cxogactea K. M. bBapa), npasuna (MuHumyma HO. Jlnbuxa,
3KONOrMYeCKon nupamuasl 3Hepruu), runotesdbl (runotesa «mupa PHK» Y.
Mnn6eprta);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  Mo3HaHu4,
NCMO/b3yeMbIMU B BMONIOMMYECKMX UCCNEA0BAHUAX XKNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHwe, n3MepeHune, HabMKOAEHNE, IKCMEPUMEHT), Croco6amMu BbISBIEHUA U
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbIJeNaTb CYLEeCTBEHHble MPWU3HaKN: BUAOB, OGMOreoLEeHO30B,
3KOCUCTEM W Buochepbl, CTabUNMUINPYIOLLEro, ABVMXKYLLErO U pa3pbiBatOLLErO
eCTECTBEHHOIO 0T60pa, afinonaTpuyeckoro " CUMMATPUYECKOro
BNL006pA30BaHNA, BAVAHUSA OBVKYLLMX CUT 3BOTOLMM HA TEHOMOHZ, Nonynaumm,
MpMcnoco61IeHHOCTY OPraHM3MOB K cpefe 06uTaHus, YepefoBaHns HanpaB/ieHNI
3BONOLMN, KPYrOBOPOTa BELLECTB M MOTOKA 3HEPT M B 3KOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBSA3M MeEX[Yy npoueccaMmn  3BOMOLNN,
ABWKYLLMMU CUMaMK @HTPOMOreHe3a, KOMMOHEHTaMW Pas3/IMYHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMN K HUM OPraH13MOB;

YMeHVEe  BbISB/IATb  OT/INUYUTE/IbHbIE  MPU3HAKM  KMBBIX  CUCTEM,
MPUCNOCO6/IEHHOCTb BMAOB K Cpefe 0buTaHusA, abMoTMYEeCKUX M OGUOTUYECKUX



KOMMOHEHTOB ~ 3KOCMUCTEM, B3aMMOCBS3e/i  OpraHM3MoB B COOGLLECTBAX,
aHTPOMOreHHbIX N3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHME WCMOMb30BaTb COOTBETCTBYHOLLME apryMeHTbl, 6GMOMOrMYecKyto
TEPMUHOJIOTNIO U CUMBOSIKY ANS AOKAa3aTeNbCTBa POACTBA OPraHuW3MOB PasHbIX
CUCTEMATUYECKUX TPy, B3aUMOCBA3M OPraHn3mMoB 1 cpeabl 06UTaHusA, eauHCTBA
YefIoBEYECKNX pac, HEeob6XO4MMOCTUM COXPaHeHuUst MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/IOBUS COCYLLLECTBOBAHUA NPUPOAbI U YeNI0BEYECTBa;

YMeHMe peLuaTb 61onormyeckme 3a4aum, BolSBAATb NPUUMHHO-CIEACTBEHHbIE
CBA3N MeXAY 1ccnefyeMbiMn 6MONOrMYeCKMMM NPOLECCaMu U SBNEHUAMU, [enaThb
BbIBOZbI 1 MPOrHO3bl HA OCHOBAHWM MOJTYYEHHbIX Pe3y/bTaToB;

YMEHMWe BbINOMHATL N1a60PaTOPHbIE U MpPaKTUYecKne paboTbl, CO6NHOAATH
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMeHWe BbI4BUraTb TUMNOTe3bl, MPOBEPATb WX  3KCMEPUMEHTa/IbHLIMM
cpeAcTBamu, (OpMynupys Lefb UCCNefoBaHUSs, aHa/IM3MpoBaTh MOyYeHHble
pesynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4ebHO-MCCNefoBaTe/IbCKoM paboTe no 6uonorum,
3KONOrMM N MeauumMHe, NPOBOAMMONM Ha 6a3e LUKO/bHBLIX Hay4HbIX 06LWECTB, W
Ny6/IM4HO  MpPeAcTaBNATb  MOJyYeHHble  pe3y/ibTaTbl  Ha  YYEHMYECKMX
KOH(epeHUusx;

YMEHME OLEHMBATb IMNOTE3bl U TEOPUM O NMPOUCXOXKAEHWUMN XIU3HM, YenoBeka
N YenoBeYeCKUX pac, 0 MpUYMHaX, NOCNeACTBUAX M crocobax npeaoTBpalleHus
rno6anbHbIX U3MEHEHWIA B BroCHepe;

YMEHME OCYLLECTBNATb OCO3HAHHbIA BbIGOP OyaAyLerd NPOGecCnoHaNbHOM
[eATeNIbHOCTN B 06/1aCTU GMONOrK, 3KONOT MK, NPUPOAONOb30BaHNSA, MeAULMHDI,
OMOTEXHONOIM, MNCUXONOrMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBa, MULLEBON
MPOMbILLUNEHHOCTI, YrNybnAaTb MNO3HaBaTe/NbHbIA WMHTEPEC, HampaBNEHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  Npodieccun U NPOLO/IKEHME
6ronornyeckoro 06pasoBaHUs B OpraHu3aumax cpegHero npog)ecCUoHaIbHOro M
BbICLLIEr0 06pa30BaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 bronoruns Kak Hayka 1 0.5
2 ’KV1Bble CUCTEMbI U UX U3yYeHne 2
3 Buonorusa kneTku 0.5
4 XUMUYeckKas opraHunsauma KneTku 10
5) CTpoeHue N PYHKLUMN KNETKN 8
5 OO6MeH BeLLEeCTB U MpeBpaLleHne 3Heprumn B 9 1
KneTke
7 HaCI'Ie,CI,CTBEHIiIaFI MHhopmaLus 1 9 05
peann3auus ee B KeTke
8 YKU3HEHHbIA LK KNETKN 6 1
9 CTpoeHue 1 PyHKLMM OpraHn3MoB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BnUTne opraHn3MoB 8 15
1 "eHeTMKa — HayKa O HacneACTBEHHOCTU U ) 05
N3MEHYMBOCTU OPraH13MoB
12 3aKOHOMEPHOCTW Hac/eACTBEHHOCTH 10
13 3aKOHOMEpPHOCTM M3MEHUYNBOCTH 6
14 "eHeTVKa YenoBeka 3 0.5
15 Cenekuus opraH1M3moB 4 1
16 BuoTexHonorns n CUHTeTUYeCKas buoorus 4
17 Pe3epBHOe Bpems 1 1




OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME

102

1.5

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4 05
npeacTaBneHnii B 61Monorum '
MWKPO3BO/IOLUA U eé pe3y/bTarTbl 15 2
MaKpo3BonoUmSA 1 ee pesynbTaThbl 7
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 16 15
3emne
5) [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 11 1
3KOoM0rvsg — Hayka 0 B3aMOOTHOLLEHUAX
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 4 0.5
C OKpY>XKatoLLein cpefon
7 OpraHunsmbl 1 cpefia 0buTaHus 10 1.5
8 3konorvsa BMA0B 1 NONynsuuii 9 0.5
3KoNorns coobLLEeCTB. IKONOrMYECKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»karoLaa cpega
12 Pe3epBHOe Bpems 1
OBLEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 1.5 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Kourpoubnbie IIpakTuyeckue
padoTshI padoTshI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Bronorus Kak KoMrieKcHasi Hayka u Kak
YacTb COBPEMEHHOr0 06LecTBa. CTapToBbI
KOHTPO/b

YKuBble CUCTEMBI 1 UX CBOWCTBA

0.5

YpoBHEBast OpraHM3aL1s XX1BbIX CUCTEM

icTopus oTKPLITUA N N3YHEHUA KNETKMN.
KneTtoyHasa Teopusa

MeTo/bl MONEKYNAPHONA 1 KNeTOUYHOM
oronoruu. MpakTnyeckas paboTta «3yveHune
MEeTO/0B K/IETOYHOW 61onorum
(xpomatorpadus, anekTpogopes,
AnddepeHUmanbHoOe LEHTPUDYTMPoBaHNE,
MLP)»

XVMUYECKMNIA COCTaB KNETKM

0.5

MwuHepasbHble BeLLLEeCTBa KETKU, NX
Bronornyeckas posb

OpraHunyeckue BeLLecTBa KNeTkn — 6enku.
NabopaTopHas paboTta «O6HapyXXeHne
0€/IKOB C MOMOLLbKO Ka4eCTBEHHbIX peakLuiix»

CBsoiicTBa, Knaccugukaumsa n gyHKLMm
6enkoB

0.5




OpraHuyeckue BeLLeCcTBa KNeTKn —

10
yrneBoApl
11 OpraHuyeckue BeLLecTBa KNeTKn — nunuasbl
HyknenHoBsble Kucnotel. AHK n PHK.
12 NabopaTopHas paboTa «MccnefoBaHme 05
HYK/1EMHOBbIX KACNOT, BbIENEHHbIX U3
K/IETOK Pa3/INyHbIX OpraHu3MoB»
CtpoeHue n yHKuun AT®. pyrue
13
HyKneosmaTpudgocgatsl (HTD)
14 CekseHunpoBaHue AHK. MeTofbl FreHOMUKN,
TPaHCKPUMTOMUKN, NPOTEOMUKN
15 MeToAbl CTPYKTYPHOW 61onormum
16 Tunbl KNeTok. MNpoKaprnoTnyeckas KneTka
CTpoeHUNe 3yKapnoTUYECKOMN KIETKM.
17 MpakTnyeckas paboTa «/13yyeHne CBOINCTB 0.5
K/IETOYHOW MeMOpaHbI»
18 [MoBEpPXHOCTHbIA annapaT KNeTku
OfHOMeMbpaHHble OpraHonAbl KETKM.
19 MpakTnyeckas paboTa «/3yyeHne ABUXeHNS 0.5
LUMTOMNNa3Mbl B PACTUTE/bHBIX KNeTKax»
[MonyaBTOHOMHbIE OPraHoOWAb! KNETKU:
20 MUTOXOHAPWK, NiacTuabl. JlabopaTopHas 05
pabota «l/ccnefoBaHue niasMonnsa u
[enna3Monn3a B pacTUTENIbHbIX KIETKax»
21 HemembpaHHble opraHoubl KNeTKn
22 CTpoeHue 1 yHKUMKM aapa
23 CpaBHUTE/IbHAA XapaKTePUCTMKA KNeTOK 05

aykapuoT. JlabopaTopHas paboTa «/13yyeHne




CTPOEHUA KNETOK Pa3/INYHbIX OpraHn3mMoB»

ACCUMUNALMA U AUCCUMUNALNA — ABe
CTOPOHbI MeTa6onm3ma. Tunbl 06MeHa

24 BeLlecTB. JTabopaTopHas paboTa «/13yyeHune
KaTa/IMTUYECKON aKTUBHOCTM (PEPMEHTOB (Ha
nprMepe amMmunasbl UK Katanasbl)»
depMeHTaTVBHbIN XapakTep peakuuii
KNeTo4Horo metabonusma. JlabopatopHas

25 paboTa «/13yyeHne (hepMeHTaTUBHOIO 0.5
pacLuenneHns nepokcuaa BoLopoaa B
PacTUTENbHBIX N XKUBOTHbIX KNETKax»

26 Benku-akTnBaTopbl 1 6eNKN-UHIMOUTOPSI

27 ABTOTPOMHbIV TN 06MeHa BELLLECTB

28 POTOCUHTES
XemocuHTe3. JTabopaTopHas paboTa

29 «CpaBHeHue NpoLeccoB POTOCKMHTE3A U 0.5
XEMOCUHTE3a»

AHa3p06HbIe OpraHn3mMbl. Buabl 6poxxeHus.

30 NabopaTopHas paboTta «CpaBHeHMe
MPOL,EeCcCOB 6POXKEHUS U AbIXaHUSA»

31 A3p06HbIe OpraHn3mebl. Tarbl
9HepreTn4eckoro obmeHa
AHeprus MembpaHHOro rpagveHTa NPoTOHOB.

32 CuHTe3 AT®: paboTa NPOTOHHON AT d-
CUHTa3b!

33 Peakunn maTpMyHOro CMHTE3a

34 TpaHCcKpUNLMa — MaTpUYHbIN CUHTE3 PHK

35 TpaHcnauus 1 ee atansl




KoavpoBaHne aMMHOKMCIOT. Ponb pu6ocom

36
B 6uocuHTe3e 6enka

37 OpraHu3saLmsa reHoma y npokapuoT u
ayKapuot

38 MonekynspHble MexaHu3Mbl 3KCNpPeccuin
reHoB Yy 3yKapuot
Bupycbl — BHEK/ETOUYHbIE (POPMbI YXKMU3HU U

39 obnuraTHble napasnThbl. NpakTnyeckas 0.5
paboTta «Co3faHne MOAenn Bupyca»

40 BupycHble 3a6oneBat|vm YesioBeKa,
YXMBOTHBbIX, PacTeHNA

41 HaHoTexHonormm B 6uonorum n MeauumHe

42 YKM3HEHHBIA LUK KNETKN

43 MaTpmnuHblin cuHTe3 AHK
Xpomocowmbl. JTabopaTtopHas paboTa

44 «/13yyeHne XpoMOCOM Ha roTOBbIX 0.5
MUKponpenaparax»

45 [eneHve KNeTkn — MnTo3
Tunbl KNETOK. KapnoKnHes 1 LMTOKMHES.

46 JNabopaTtopHas paboTa «HabnoaeHne MMTo3a 05
B K/IeTKax KOHYMKa KopeLlKa yka (Ha
roTOBbIX MUKpOMpenaparax)»

47 Perynaumsa >XM3HeHHOro UnKia KneTok

48 OpraHu3mM Kak efiMHoe Lenoe

49 TKaHW pacTeHuin. JTabopaTopHasi paboTa 0.5
«M3yyeHre TKaHen pacTeHnin»

50 TKaHW XXUBOTHbIX 1 YeN0BeKa. 05

NabopatopHas paboTa «M13yyeHune TKaHel




XNBOTHbIX»

OpraHbl. CucTembl opraHoB. JlabopaTopHas

o1 paboTta «M3yyeHre opraHoB LBETKOBOIO 1 0.5
pacTeHunsa»

52 Onopa Tena opraHnN3mMoB 1

53 [B>KeHne opraH13mMoB

54 MTaHne opraHnN3MoB 1

55 [MTaHMe NO3BOHOYHbIX XXUBOTHbIX. 1
MywesBapuTenbHas cucTeMa yenoBeka

56 [blxaHve opraH1n3mMoB 1

57 [bixaHve No3BOHOUHbIX XXMBOTHbIX 1 1
yesoBeka

58 TpaHcnopT BeLLECTB y OpraH1M3moB 1

59 KpoBeHoCHas cucTeMa no3BOHOUHbIX 1
YXMBOTHbIX U YeNnoBeKa

60 BblgeneHve y opraHn3mMoB 1

61 3awmTa y opraHn3moB 1

62 VIMMyHHasa cuctema 4enoBeKa 1

63 Pas3fpaXnmocTb 1 perynaumsa y opraHn3mMos 1

64 "yMopasibHas perynauus v 3HL0KPUHHaA 1
CUCTEMA XXMBOTHbIX 1 YesioBeKa

65 dopMbl pasMHOXEHNS OpraHM3mMoB

66 MonoBoe pasmMHOXeHWe

67 Melio3 1
"ameToreHes. O6pa3oBaHue 1 pasBUTHe

68 MosIoBbIX KNETOK. JlabopaTopHas paboTa 1 0.5

«/13y4eHne CTPOEHUS NOMOBbIX KETOK Ha




rOTOBbIX MUKpOMpenapaTax»

69

70

NHAMBMaYyanbHOe pa3BUTHE OPraHN3MOB —
OHTOreHe3

3aKnajKa opraHoB ¥ TKaHei 13
3apO/bILLIEBLIX NIMCTKOB

71

POCT 1 pa3BuTKe XXMBOTHBIX. JTabopaTopHas
paboTa «BblIsiBNeHNe NPU3HAKOB CXOACTBA
3apojplLLeli MO3BOHOUHbIX XXMBOTHBIX»

0.5

72

73

74

Pa3MHOXKeHWe 1 pa3BUTIE pacTEHNIA.
NabopaTopHasa paboTta «CTpoeHmne opraHoB
Pa3MHOXEHUSA BbICLUMX pacTeHUn»

icTopusa cTaHOBNEHUSA U Pa3BUTUA TEHETUKM
KaK HayKu

OCHOBHbIE MOHATUA U CUMBO/IbI TEHETUKN.

JTabopaTopHas paboTa «[po3oguna Kak
06BEKT reHETUYECKMX UCCeL0BaHNN»

0.5

0.5

75

3aKOHOMEPHOCTM HacnefoBaHWs MPU3HAKOB.
MoHOrnépuaHoe CKpeLymBaHue.
MpakTnyeckas pabota "M3yyeHne
pe3ynbTaToB MOHOrMO6PUAHONO CKpeLLMBaHns

y Apo3ogusbl™

0.5

76

LiuTonormnyeckmne 0CHoBbI MOHOTMGPUAHOTO
CKpeLLMBaHUs

77

78

AHanmsupytolLiee CKpeLLyBaHye. HenonHoe
NOMUHPOBaHNE

AunrnébpuaHoe ckpelmBaHue. MNpakTnyeckas

paboTa «/3yueHue pe3ynbTaToB
AVTGPUAHOIO CKPELLMBAHNS Y AP030(UnbI»

0.5




LiuTonormnyeckme 0CHOBbI AUTMOPUAHOIO

79 1
CKpeLnBaHms
80 CuenneHHoe HacnegoBaHKe NPU3HaKoB 1
81 XpPOMOCOMHasA Teopus HacNeACTBEHHOCTU 1
82 "eHeTVKa nona 1
83 ["feHOTUN Kak LieIoCTHas cuctema 1
84 FeHequszKmf/’l KOHTPO/b pasBuTuA 1
pacTeHUI, >XMBOTHbLIX N YeNloBeKa
85 13MeHUYMBOCTb NMpU3HaKoB. Buapl 1
N3MEHUYMBOCTH
86 MoamnmKaumoHHas N3MeHUYNBOCTb 1
BapvaunoHHbIii pag v BapralmMoHHas
KpvBasl. JlabopaTopHas paboTta
87 «lMccnefoBaHne 3aKOHOMEPHOCTEN 1 05
MOAN(UKALMOHHOM N3MEHYMBOCTW.
[MocTpoeHWe BapmnaLMOHHOIo psata u
BapunaLMOHHON KPUBOA»
88 "eHOTMNMYecKas N3MEHUNBOCTb. 1
Komb6uHatneHas N3MeHUYMBOCTb
MyTalnoHHas n3MeHUMBOCTb. [NpakTuyeckas
89 paboTta «MyTauum y gpo3odunbl (Ha 1 0.5
roTOBbIX MUKpOMpenaparax)»
90 3aKOHOMEPHOCTW MYTaLMOHHOIO npoLiecca. 1
ANUreHeTrKa n aNUreHoMmKa
01 "eHeTnKa yenoseka. MNMpakTnyeckas pabora 1 05
«CocCTaB/IeHNEe 1 aHa/IM3 POAOCTIOBHOM»
92 MeTo/bl MeAULMHCKON FeHETUKN 1
93 3HaueHne MeaULIMHCKON FeHEeTUKN B




npeaoTspalleHnin N NeYEHNN reHETUHECKNX
3ab0neBaHWIi YenoBeKa

OCHOBHbIE NMOHSATUSA CENeKLUN.
Na6opaTopHas paboTa «/3yueHne CopToB

94 < 1 0.5
KYNbTYPHbIX PaCTEHUI 1N NOPOA, LOMALLHUX
YXNBOTHbIX>»
MeTogb! CeneKLMOHHOA paboThl.

95 NabopatopHas paboTta «M3yyeHne MeTOA0B 1 0.5
CeNeKLUM pacTeHnn»
[OCTVXEHUA cenekumnmn pacTeHnin 1

96 YKMBOTHbIX. [pakTnyeckas paboTta 1
«[pnBUBKA pacTeHUI»

97 CoxpaHeHue, n3yyeHue 1 Ucnosib3oBaHue 1
reHeTUYecKnx pecypcos
broTexHonorusa Kak Hayka v oTpac/ib

98 npou3sogcTsa. MNpakTnyeckas paboTa 1 0.5
«3yyeHrie 06bEKTOB BMOTEXHOMOMMN

99 OCHOBHble HarnpaBneHNsi CUHTETUYECKON 1
6ronorum

100 XPOMOCOMHaA U FeHHasA MHXXeHepUs 1

101 MeauunHcKne 6UOTEXHOOM K

102 [MpomexyToyHas aTTectauuns 1 1

OBLEE KOJIMYECTBO YACOB N0 NPOrPAMME 102 1.5 13.5




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoTshI pecypeni
1 JBOMOLMOHHaA Teopua Y. JapsuHa. 1 05
CTapToBbIli KOHTPO/b '
5 [BVxXyLLne cunibl 3B0NKOLMM BULOB Mo Y. 1
JapsuHy
3 Bopb6a 3a CyLecTBOBaHWE, ECTECTBEHHbIN U 1
NCKYCCTBEHHbI 0TOOP
4 PopMm1pOBaHME CUHTETUYECKOW TEOPU 1
3BonoLNn
5 3Tanbl 3BOMIOLMOHHOIO0 npoLecca: 1
MWUKPO3BO/OLMA N MaKpO3BO/IOLMSA
6 Monynauna — aneMeHTapHas eavHULA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapan, B. BaitHbepra. JTabopaTopHas 1 05
paboTta «BblIsBNeHNE N3MEHYMBOCTU Y '
0co6ein ogHOro Buga»
8 AneMeHTapHble PaKTOpPbI 3BOHOLMM 1
9 AhhekT ocHoBatens. ekt OYTbIIOYHOIO 1
rop/iblLLKa
10 Mwurpauun. M3onsuum nonynsyuin: 1
reorpacuyeckas, 6monormyeckas
11 EcTecTBeHHbIN 0TOOP — HanpasAOLLMIA 1



(hakTOp 3BO/OLMM

12

13

Monosoii 0T60P

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pesy/bTaT MUKPO3BOOLMN. JTabopaTopHas
paboTa «/13yyeHne apomMopd o308 U
nanoaganTaumii y paCTeHNI 1 XXMBOTHbLIX»

0.5

14

15

MprMepbl NPUCoco6/eHnin y opraHM3mMoB:
Mopdonornyeckme, pr3nNonormyeckue,
OMOXMMUYECKUE, MOBEAEHYECKME.
Na6opatopHas paboTta «[prcnocobneHms
OpraHM3mOoB U UX OTHOCUTE/NbHaS
LLeN1ecoobpasHOCTb»

Bwua, ero Kputepum n CTpykTypa.
JabopatopHas paboTa «CpaBHeHNe BMAOB
N0 MOPMOSIOrNYECKOMY KPUTEPUIO»

0.5

0.5

16

17

18

CTpykTypa Bnga

Buaoo6pasoBaHe Kak pesynbTar
MUKPO3BO/HOLMM

CBS13b MUKPO3BO/HOLIMK U 3MNAEMUONOT NN

19

20

0O606LeHNe No Teme «MMKPO3BONOLMA 1 €€
pe3ynbTaTbi»

MakpoaBontouus. ManeoHToNorMyeckmne
METO/1bl U3yYeHWsi 3BONOLLN

21

Buoreorpadnyeckme MeTobl N3yUeHNs
3BONOLMN

22

SMOPUONOrNYecKme U CPaBHUTENbHO-
MOP(ONOrMYecKme MeTOAbI N3YUYeHNS
3BONOLMN




MonekynspHo-reHeTuyeckue,

23 OMOXMMMNYECKME N MaTeEMATUYECKIE METObI
N3yyeHns 3BoNLNN
24 OO6LLKMe 3aKOHOMEPHOCTY 3BOJHOLLMN
o5 AfantuBHas paguaumsa. HepaBHOMepPHOCTb
TeMMoB 3BOMOLNN
26 O606LeHNe No Teme «MaKpo3BOOLMA U €€
pe3ynbTatbl»
27 Hayu4Hble ryunoTtesbl MPOUCXOXAEHNUSA XN3HN
Ha 3emne
28 [JoHayyHble NpeCTaBeHNS O 3apOXKAEHUN
XN3HU
29 OCHOBHble 3Tarbl HeOpraHN4YecKom
3BO/OLMN
30 "MnoTesbl 3apOXKAEHNA XN3HN
WcTopurs 3emnun 1 MeTofpl eé N3yyeHus.
31 NaboparopHas paboTta «3yyeHune u 05
OrnucaHme NCKOMaeMbIX OCTaTKOB APEeBHUX
OpraH1M3MoB»
32 HauasibHble 3Tanbl OpraH1M4eckoi 3BoHLUN
33 JBOMOLMA 3yKapuoT
OCHOBHbIe 3Tanbl 3BONHOLUN PacTUTENIbHOTO
34 mupa. MpakTnyeckas pabota «13yyeHue 05
0COBEHHOCTEN CTPOEHUS pacTeHUI pasHbIX
OT/e/10B»
35 OCHOBHbIe 3Tanbl 3BO/HOLMY XXMBOTHOIO
mupa
36 3BO/IOLMSA XKMBOTHbIX. [pakThyeckas 0.5




paboTa «/3yyeHne 0CO6EHHOCTEN CTPOeHMS
MO3BOHOYHbIX XXUBOTHbIX»

Pa3BuTHe XN3HWN Ha 3eM/1e N0 3pam U

37
nepuogam

38 MaccoBble BbIMUpaHUA — 3KONOrMYeckue
KPW3KCbl NPOLLINIOro

39 CoBpeMEHHbI 3KONOrMYECKMIA KpU3KC, ero
0C06eHHOCTH

40 CoBpemeHHas crcTema OpraHMyeckoro
npoLuioro

41 OCHOBHbIe crcTEMATUYECKMe rpynnbl
OpraHn3mMosB

42 AHTpononorna — Hayka o YesioBeke

43 O606LeHKe No Teme «ponCXoXaeHNe U
pa3BUTME KN3HN Ha 3emne»

44 Pa3Bu1TMe NpeacTaB/ieHniA 0 NPOUCXOXKAEHNN
yesioBeka
MecTo YenoBeka B CUCTEME OPraHNYecKoro

45 mupa. JlabopatopHas paboTa «/3yyeHue 05
0COGEHHOCTEl CTPOEHUA CKeneTa YesoBeka,
CBSI3aHHbIX C NPAMOXO0XKAEHNEM>

46 JBuXyLmne cunbl aHTpPonoreHesa

47 CooTHOLLEHME 6UONOrNYECKNX U
coLMaibHbIX PaKTOpOB B aHTPOMOreHese

48 OCHOBHbIe CTagnKn aHTpornoreHesa

49 ManeoreHeTnKa 1 NaneoreHoOMMKa

50 JBO/OLNA COBPEMEHHOIO YesioBeKa




51

YesioBeueckme pachl. MpakTuyeckas paboTa
«M3yyeHne 3Konormyeckmx agantauuii
YesIoBEKa»

0.5

52

53

MexXaucumnavHapHble MeTofpbl
aHTponosormu

3apoXaeHue 1 pasBuUTHE 3KONOTUN

54

O606LeHMne No Teme «IMponcxoxaeHme
yenoBeKa — aHTPOMOreHe3»

55

56

57

MeTogpl akonorun. JlabopatopHas paboTa
«M3yyeHne MeTOA0B 3KOMOTMYECKNX
nccnefoBaHnmn»

3HayeHMe 3KONOrMYEeCKNX 3HaHNIA ans
YeNoBeEKa

JKonornyeckme akTopsbl

0.5

58

59

60

61

O606LLeHNEe NO TeMe «IKONOIUA — HayKa 0
B3aMMOOTHOLLIEHWSAX OpraHn3mMoB»

Abnotunyeckme axktopbl. CBET Kak
3KO/NIOrMYecKuii hakTop. JlabopaTtopHas
paboTa «BblsBneHne NpucnocobneHni
OpPraHn3MoB K BINSHUIO CBETa»

AbnoTnyeckme hakTopbl. TemnepaTypa Kak
3KO/NIOrMYecKuii hakTop. JlabopaTtopHas
paboTa «BblsBneHne npucnocobneHni
OpraHM3mOB K B/IMSHUIO TeMMepaTypbl»

ABMOTNYECKME (haKTOPbI. BNaXKHOCTb Kak
3KONOrnyeckumin haktop. JlabopatopHas
paboTa «AHaTOMUYeCK1e 0CO6EHHOCTU
pacTeHW U3 pasHbIX MECT 06UTaHUA»

0.5

0.5

0.5




62 Cpefbl 06MTaHMs opraHM3MoB 1

63 bronorunyeckue puTmbl 1

64 YKun3HeHHble (hopMbI OpraHM3MoB 1

65 BruoTtuyeckme dakTopsl 1
3HayeHne GMOTUYECKMX B3aVMOAENCTBUIA

66 [N CyLLeCTBOBaHNS OpraHNU3MOB B Cpefe 1
o0butaHuns

67 3KON0rnyecKme XapakTepucTuky nonynauum 1

68 O606L1eHMe No Teme «OpraHn3Mbl 1 cpeaa 1
obuTaHua»
OCHOBHbIe NoKasartenu Nonynsauun:

69 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa U 1
nosoBas CTPyKTypa
OCHOBHbIe NoKasaTenu nonynauumn:

70 POXaeMOCTb, NPUPOCT, TEMM POCTA, 1
CMepPTHOCTb, MUrpauuu

71 JKonornyeckaa CTpyKTypa nonynayum

72 [OnHammka nonynaumm n eé perynsums

73 KpuBble pocTa YACNEHHOCTM NONYNALNN. 1
KpuBble BbDKMBaHNA
Jkonorunyeckas Hywa suga. JlaboparopHas

74 paboTa «lMprucnocobneHnsi CeMsH pacTeHui 1 0.5
K pacceneHuo»

75 Bua kak cuctema nonynauui 1

76 3aKOHOMEPHOCTM MOBEAEHNS 1 MUTPaLUIA 1
YKMBOTHBbIX

77 Co06LLecTBO OpraHM3MoB — GMOLIEHO3 1




78

3JKocucTeMa Kak OTKpbITad cuctema

KpyroBopoT BeLLECTB 1 MOTOK 3HEPrumn B

79
aKocucteme

80 OCHOBHbIE NOoKa3saTesn 3KOCUCTEMbI

81 3KONornyeckme nupammnpl

82 3meHeHUs coo6LLECTB — CYKLIECCUK

83 [MprpoaHbIe 3KOCUCTEMBI. DKOCUCTEMbI 03P
N PeK. IKOCUCTEMbI MOPEI 1 OKeaHOB

84 MpupogHble 3KOCVIC'I:’eMbI. 3KocucTeMb!
TYHAP, /1IECOB, CTeMen, NycTbiHb

85 AHTPONOreHHbIE 3KOCUCTEMBI

86 Yp6oakocucTemsl. MNMpakTnyeckas pabota 05
«M13yyeHue 1 onncaHne ypbosKoCUCTEMbI»
3aKOHOMEPHOCTU (POPMUPOBAHUA OCHOBHbIX

87 B3aMMOAENCTBMIA OPraH1N3mMoB B
JKocucTemax
MexaHu13Mbl BO3AENCTBUSA 3arps3HEHNIA

88 pasHbIX TUMOB Ha Cy6OPraHN3MeHHOM,
OpraHnu3MeHHOM, NonynALUOHHOM U
3KOCUCTEMHOM YPOBHAX

89 Broctepa — obLuennaHeTapHas 060/104Ka
3emnu

90 YueHue B. V. BepHagckoro o buocepe

91 3aKOHOMEPHOCTY CYLLLECTBOBaHMSA 61octepsl

92 KpyrosopoTbl BELLECTB U
O6MOre0XMMmNYEeCKne LKIbI

93 30HanbHOCTL 6rocthepbl. OCHOBHbIE GUOMBI




cyLm

94 YcToIunMBOCTbL Grocgepsl
95 JKONOTMYECKME KPUSNCHI U UX NMPUYNHBI
96 Bo3gelicTBre YenoBeka Ha brochepy
97 AHTponoreHHvoe BOB,D,eVICTBul/Ie Ha 1
PacTUTENbHBIA U XXUBOTHbIA MUP
98 OxpaHa npupoapl 1
99 OCHOBHble NPUHLMMNbI YCTONYMBOTO 1
pa3BMTUSA YenoBeYvecTBa 1 NPUpPoLbl
PaLmoHanbHoe NprpoAonosib30BaHmne 1
100 COXpaHeHue 61o10rMyYecKoro pa3Hoobpasus 1
3emnu
0606L1eHMEe NO TeMaM «OKONOrns BUAOB U
101 nonynaumin», "buoctepa - rnobansHas 1
aKocuctema"
102 lMpomeXyToyHas aTTecTayms 1 1
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 1.5 7.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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