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Mporpamma cpegHero (nonHoro) obuiero obpaszosaHus no buonorum ans 10-11 knacca «Obwan
6uonorus». MpodunbHbin ypoBeHb, aBTopoB A.A. KameHckoro, E.A. KpukcyHoBa, B.B. MaceyHuka
//COOpHUK HOpMaTMBHbIX foKymeHToB. buonorus / Coct. 3.[. OHenpos, A. I', Apkagbes. M.: Opoda,
2006

YyebHuku Kamenckuin A.A., KpukcyHos E.A., MNaceynuk B.B.
HasBaHue Ob6bwasna 6uonorusa. 10-11 knacchbl
WapatenbctBo M.: [Jpodpa, 2014



NOACHUTENBbHAA 3AMNUCKA

Pabouas nporpamMma pa3pabotaHa B COOTBETCTBUM C:
1. TpebosaHuamu ®PegepanbHoro KomnoHeHTa IocyaapcTBEHHOro 06pa3oBaTenbHOr0 CTaHAapTa
cpenHero obwero obpasosanusa (PK TOC OO0, M.: «[MpocseLueHner», 2004rog)

2 lNporpamma cpepHero (nonHoro) obuwero obpasosaHusa no 6uonorum ans 10-11 knacca «Obwas
6unonorusay». MpodunbHbi ypoBeHb, aBTopoB A.A. KameHckoro, E.A. KpukcyHoea, B.B.
MaceyHuka //COOPHMK HOpMaTMBHbIX AOKYMeHTOB. Buonorus / Coct. 3.[. OHenpos, A. T,
Apkagpes. M.: [Ipoda, 2006

Uenb: copmupoBaTh y yuyalmxca 3HaHUA O CTPOEHUM U XWU3HEOEATEerbHOCTH
OpPraHN3mOB, WX WHAMBUAYaNbHOM M UCTOPUYECKOM PasBUTMM, CTPYKTYpe, (DYHKLMOHMPOBAHUM,
MHOro00pasini 9KOMNOTNYECKMX CUCTEM, UX U3MEHEHUW NOA BNUSHUEM AEATENbHOCTU YenoBeka.

3apauu:

O6pasoBaTenbHble:

0 OCBOEHME CUCTEeMbl OGMONMOrM4YecKUX 3HAHUM: OCHOBHBLIX OKMOMOrMYEecKnx
TEOpuiA, Naen 1 NPUHLMNOB, NEXALLUMX B OCHOBE COBPEMEHHOW Hay4HOW KapTUHbI MUPa; O
CTPOEHUU, MHOroobpa3nn n 0cobeHHOCTAX BUOCUCTEM (KNeTKa, OpraHn3m, Nonynaums, Bua,
buoreoueHos, brocgepa); o BblAAOLWMXCS OBUONOrMYECKNX OTKPLITUSAX U COBPEMEHHbIX
nccnepoBaHMsAxX B GMONOrMYeckon Hayke;

0 O3HaKOMJIeHMe € MeToAaMM NO3HAHUA NMPUPOAbI: WCCNefoBaTeNbCKUMN
meToAamm B1ONOrMYecKnx Hayk (LMTONOrnmn, reHeTUKK, cenekumm, GoTEXHONOrMK, 3KONOrnK);
MeToaMN CaMOCTOSITENIbHOTO MPOBEAEHNs OUONOrMyecknx WccnefoBaHuii (HabnwogeHus,
N3MEpPEHNE, SKCMEPUMEHT, MOAENMPOBAHME) U TPaMOTHOrO OGOPMIIEHUSI NOSYYEHHbIX
pe3ynbTaToB; B3aMOCBS3bI0 Pa3BUTUS METOAOB M TeopeTuyeckux 0b6obLLeHnit B Bronornieckon
HaykKe;

0 oBrageHue yMeHUAMMU: CaMOCTOSATENIbHO HaXOAWUTb, aHanuM3uMpoBaTb WU
NCnonb3oBaTh OUONOTMYECcKy MHEOPMALIMIO; NONb30BaTLCA OMONOrMYECKON TEPMUHOMNOrNENR 1
CUMBOMNWKOW; yCTaHaBNMBaTb CBA3b MeXAy pa3BuTMeM OGuonorum W coumarnbHO-
3KOHOMMWYECKMMU M IKONOTMYECKUMU Npobrnemammn YenoBeyecTBa; OLEeHWBATb NOCNEACTBUS
CBOEW AeATenbHOCTM MO OTHOLLEHMI0 K OKpyXatollen cpeae, cobCTBEHHOMY 300POBbIO;
060CcHOBbIBaTbL U cobnoaaTh Mepbl NnpodunakTukn 3abonesanuin n BUY-nndekuum, npasuna
noBefeHus B npupoae u obecneyeHns 6€30MacHOCT COOCTBEHHON XWU3HEeAeATeNnbHOCTU B
Yype3BblYarHbIX CUTYaLMsAX NPUPOAHOMO U TEXHOrEHHOrO XapakTepa; XxapakTepusoBaTb
COBpPEMEHHbIe Hay4Hble OTKPbITUS B 06nacTu buonoruu;

Pa3BuBamwoLyme:

0 pa3BuTME MO3HaBaTeNlbHbIX WHTEPECOB, WHTENNeKTyanbHbIX U TBOPYECKNX
cnocobHocTen B npouecce: 3HaKOMCTBA C BblAAOLLMMUCS OTKPLITUAMMW Y COBPEMEHHBLIMM
nccnefoBaHMsaMM B BMONOrNYeckon Hayke, pelaemMbimMi el Npobnemamm, MeTogonornen
B10oNor1MYeckoro UCCneaoBaHNs; NPOBEAEHNS IKCNEePUMEHTANbHbIX MCCNeL0BaHUIA, PELLEeHNS
Bronornyecknx 3agad, MoaenMpoBaHns 61MoNorMyecknx 06 bEKTOB 1 NPOLLECCOB; N3YYeHMUS
BblJQOLLMXCS AOCTUXEHWI Bruonorum, Bolleawmx B 00LLe4En0BEeYECKY0 KyNbTypy; CIIOXHbIX 1
NPOTUBOPEYNBLIX NYTEN Pa3BUTUA COBPEMEHHBIX Hay4HbIX B3rNAL0B, MAEN, TEOPUIA, KOHLLEMLIMA,
Pa3NMUYHbIX TUNOTE3 (O CYLLHOCTW U MPOUCXOXAEHUN XN3HU, YenoBeKa) B xoae paboThl ¢
pas3nnYHbIMU UCTOYHMKaMN nHpopmauuu;

BocnutaTtenbHble:

a BOCMMTaHUe: YOEXAEHHOCTM B MO3HABAEMOCTU XWBOW MPUPOAbI,  CNOXHOCTW U
CaMOLIEHHOCTU XW3HU KaK OCHOBbI 00LLeYenoBeYeCKnX HPaBCTBEHHbIX LIEHHOCTEN U
paLMOHaNbHOro NPUPOAONONb30BaHMS; HEOOX0ANMOCTN 6EPEXHOr0 OTHOLIEHNS K NPUPOAHO
cpene, cobCTBEHHOMY 3[10POBbHO; YBAXEHMS K MHEHUIO OMMOHEHTa npu obcyXaeHnu
Bruonornyeckux npobnem;



0 npuodpeTeHne KOMNETEHTHOCTU B paUMOHaNbHOM MPUPOAONONb30BaHMM
(cobntogeHne npaBun NOBeAEHNS B MPUPOAE, COXPAHEHUS PABHOBECUS B 3KOCUCTEMAX, OXPaHbl
BMAOB, 3KOocMcTeM, Buocdepbl) U CoXpaHEHUM COBCTBEHHOrO 340POBbSA (COOMOAEHNE Mep
NpocUNaKTMKH 3aboneBaHnn,  obecneuyeHne  HGe3onacHOCTM XU3HegeATenbHoctTn B
Ype3BblYanHbIX CUTYaLWAX MPUPOAHOTO N TEXHOTEHHOTO XapakTepa) Ha OCHOBE WCMOMNb30BaHNS
6MONOrMYeckKnx 3HaHNM N YMEHUIN B NOBCEAHEBHOMN XU3HMN.

Tpe6oBaHUA K 3HAHUAM U YMEHUAM BbiNyCKHUKOB

B pesynbmame u3y4eHus 6uonozuu Ha npogunbHOM ypPoeHe 8bIMYCKHUK AOMKeH

3HaTb /NOHUMaTb

O OCHOBHbIe MOJIOXEHUsI  Guonornyecknx Teopun  (KNeToyHas  Teopus;
XPOMOCOMHasi TeOpUsa HacNeACTBEHHOCTU; CUHTETUYECKasa Teopusi 3BONIOLLMKN, TeopUs
aHTpornoreHesa); yyeHu (0 nyTax v HanpaeneHusax asonouuu; H.W. BaBunoBa o ueHTpax
MHOroobpasusi 1 NpoMCcXoXaeHns KynbTypHbIX pacteHuin; B.A. BepHaackoro o 6uoccepe);
CyLHOCTb 3akoHoB (I.MeHngens; cuenneHHoro HacnepoBaHus T.MopraHa; roMoforM4eckmx
PSOOB B HACNeACTBEHHON W3MEHYMBOCTM; 3apOAbILLEBOr0 CXOACTBA; BMOreHeTMYECKOro);
3aKOHOMEPHOCTEN (M3MEHUYMBOCTU; CLENIIEHHOMO Hacnef0BaHNs; HacneLoBaHUs, CLEMIIEHHOrO ¢
MOIOM; B3aMMOLENCTBUA FEHOB M UX LMUTONIOMMYECKUX OCHOB); NpaBus (4OMUHUPOBAHUA
I.MeHgens; 3Konornyeckon nupamuabl); rmnoTtes (YACTOTbI raMeT, CYLLHOCTM U NPOUCXOXAEHNS
XU3HW, MPOUCXOXAEHNA YenoBeKa);

O cmpoeHue 6uono2uyeckux 06bekmoe:  KINETKN (XMMWUYECKMA COCTaB M
CTPOEHMWE); FEHOB, XPOMOCOM, XEHCKUX W MYXCKWUX rameT, KNeTOK MpoKapuoT M 3yKapwor;
BUPYCOB; OOHOKNETOYHbIX U MHOTOKNETOYHbIX OPraHU3MOB; BUAa U 3KOCUCTEM (CTPYKTYpa);

O cyuwHocmb 6uosio2uyeckux npouyeccoe u sieseHuli: 0OMeH BeLLECTB U
NPeBpaLLeHns 3Heprum B KneTke, (DOTOCMHTE3, NNIacTUYECKUA U SHEepreTmyecknin obmeH,
OpoXeHne, XeMOCUHTE3, MUTO3, Me03, Pa3BUTUE FAMET Y LBETKOBbLIX PAaCTEHWA W MO3BOHOYHbIX
XWBOTHbIX, pa3MHOXEHWE, ONMOAOTBOPEHNE Y LBETKOBbIX PACTEHWA M MO3BOHOYHBIX XWUBOTHbIX,
WHOMBUAYANbHOE pa3BUTME OpraHu3ma (OHTOreHes), B3aUMOLEUCTBME FEHOB, MONyYyeHue
retTeposuca, NONUMIOWAOB, OTAANEHHbIX rMOpMAOB, AEWCTBUE WMCKYCCTBEHHOrO, ABUXYLLErOo W
cTabunuaupytowero otbopa, reorpadmyeckoe ¥ 3Konornyeckoe BupoobpaszoBaHue, BRUSHUE
9NleMeHTapHbIX  (DaKTOpOB  9BOSIOLMM HA  reHodoHn — monynsauun,  popMupoBaHue
npucnocobrieHHOCTN K cpefie 0OWTaHWs, KPYroBOPOT BELLECTB M MPEBPALLEHUS SHEPTUK B
aKocucTemax n buocdepe, apontouns buocgepsl;

O COBPEMEHHY0 GMONOruYecKkyo TepMUHONOTMIO U CUMBOJMKY;
yMeTb
O 00bACHAMBL: pPonb GUMONOrMYEcKMX Teopui, MAen, NPUHUMNOB, TMMNOTE3 B

(hOpMMPOBaHMM COBPEMEHHON ECTECTBEHHOHAYYHOW KapTWUHBI MUPa, HAy4YHOro MMPOBO33PEHNS;
€OMHCTBO XMBOW M HEXMBOW NPUPOAbI, POACTBO XMBbIX OPraHN3mMoB, MCNONb3YA
fuonornyeckme Teopun, 3aKOHbI U NpaBuna; OTpULATENbHOE BIUSHWE anKorons, HUKOTUHA,
HapKOTUYECKNX BELLECTB Ha Pa3BUTUE 3apofbllla YENOBEKA; BNUSHUE MyTareHOB Ha OpraHn3m
yesioBeka; B3aMOCBA3M OPraHM3mMOB M OKpYXatoLwen cpeapl; NPUYMHbI 3BONIOLMN BUOB,
yenoseka, 6uocdepbl, eAMHCTBA YENOBEYECKMX PacC, HAaCNEACTBEHHbIX W HeHACcNeACTBEHHbIX
N3MEHEHWIA, HaCNeACTBEHHbIX 3a00NEeBaHNIA, FEeHHbIX 1 XPOMOCOMHbIX MyTaLiA, YyCTONYMBOCTH,
camoperynsuum, cCamopasBuTia U CMeHbl 9KOCUCTEM, HEOOXOAMMOCTN COXPaHEHUS
MHOroo6pasus BUaoBs;

0 ycmaHaenueams 83auMOCesi3u CTPOEHUA U (PYHKUUA MONEKYN B KIETKE;
CTPOEHMS U (DYHKUMA OPraHOMAOB KNETKWU; NNacTUYEeCKOro M 3HepreTnyeckoro obmeHa;
CBETOBbIX W TEMHOBbIX peakuuin (OOTOCUHTE3a; ABUXYLMX CUN 3BOMOLMK, NYyTEN U
HanpaBneHNin 3BONOLMN;

0 pewamsb 3afa4n pas3HOM CNOXHOCTM no buonoruu;

0 cocmaesiimb CXeMbl CKPeLLyBaHus, NyTen nepeHoca BeLECTB U 3HEprm B



aKocucTemax (Lenu nuTaHus, nuwesbie CETK);

O onucbligamb KNETKN paCTEHWI 1 XMBOTHbIX (MO MUMKPOCKOMNOM), ocobeil Buaa no
MOPOSIOrMYECKOMY KPUTEPUIO, SKOCUCTEMBI 1 arpOSKOCUCTEMbI CBOE MECTHOCTU; FOTOBUTL M
onucbiBaTb MMKponpenapaThbl;

O ebIsiesIimb NpUCNocobneHns opraHM3moB K cpeae obutaHus, apomMopdo3bl 1
nanoaganTaumm y paCTeHUM U XUBOTHbIX, OTINYUTENBHbIE NPU3HAKK XMUBOIO (Y OTAENbHbIX
OpraHvM3mMoB), abuoTnyeckne n GUOTUYECKNE KOMMOHEHTbI 3KOCUCTEM, B3aNMOCBA3M
OpraHM3MOoB B 3KOCMCTEME, UCTOYHMKM MyTareHoB B OKpYyXatoLen cpene (KOCBEHHO),
aHTPOMNOreHHble U3MEHEHNS B 3KOCUCTEMAX CBOErO PErmoHa;

O uccnedoeamp bBuonornyeckne CUCTeMbl Ha GUONOTMYECKMX Mofensax (aKkBapuym);

O cpasHusamb Guonornyeckme 0ObeKThl (KMETKU pacTeHU, XUBOTHBIX, FPMOOB 1
BakTepuii, 3KOCMCTEMbI U arpo3KOCUCTEMbI), MPOLLECCHI U ABNEHMA (OOMEH BELLECTB y pacTeHui
W XUBOTHbIX; MAACTUYECKUIA U SHEPreTUYECKNA OOMEH; (DOTOCMHTE3 N XEMOCUHTES; MUTO3 U
Meno3; 6ecnosioe 1 NOsIOBOE pa3MHOXEHMWE; ONMOAOTBOPEHUE Y LIBETKOBbIX PaCTEHUI U
NO3BOHOYHbBIX XMBOTHBIX; BHELLHEE W BHYTPEHHEE ONnoLOTBOPEHME; (hOPMbl €CTECTBEHHOTO
0T60pa; NCKYCCTBEHHbI U eCTECTBEHHbIN 0TOOP; cnocobbl BUA00Opa3oBaHUs; Makpo- U
MUKPO3BOIOLMIO; NMYTU U HanpaBNeHMs 3BOJIOLMM) U AenaTb BbIBOAbI HA OCHOBE CPaBHEHUS;

O aHanu3suposamb U OyeHU8amb pPa3fiNyHbIe TMNOTE3bl CYLLHOCTN XU3HM,
MPOUCXOXAEHMA XN3HU 1 YENOBEKA, YeNTOBEYECKUX pac, rnobanbHble aHTPOMOreHHbIe
n3MeHeHus B buocdepe, aTYECKME acnekTbl COBPEMEHHBIX UCCeL0BaHNN B BUOIOTMYECKOI
Hayke;

O ocywecmenismb camocmosimesibHbIl Mouck buonozuyeckoli uUHghopmayuu B
Pa3NMYHbIX UCTOYHMKAX (y4eOHbIX TEKCTaX, CMpaBOYHMKAX, Hay4YHO-MOMYMAPHbIX U3OAHUSX,
KOMMbloTepHbIX Ba3ax, pecypcax VIHTEPHET) M NPUMEHATL ee B COOCTBEHHBIX UCCNELOBaHMAX;

“cnonb3oBaTb NPMOOPETEHHbIE 3HAHUA U YMEHUS B NPaKTUYECKON AeATeNbHOCTH W
NOBCEAHEBHOM XWU3HW ANS:

N rpaMOTHOrO OchopMrieHUss Pe3ynbTaToB BUONOTMYECKUX UCCREA0BaHWIA;

O 060CHOBaHMS 1 cobNIOAEHNA NpaBUN NOBEAEHUA B OKPYXatoLLe cpeae, Mep
NpoUNakTUKN pacnpocTpaHeHns BUPYCHbIX (B TOM Yucne BUY-uHpekummn) n gpyrux
3aboneBaHui, CTPECCOB, BPEAHBIX MPUBbLIYEK (KYPEHWE, ankoronmam, HapkoMaHus);

0 OKasaHuA nepBov NOMOLLM NPU NPOCTYAHbIX U Apyrux 3aboneBaHusaXx,
OTpaBIEHUN NULLLEBBLIMU NMPOAYKTaAMU;

0 onpepeneHnst CO6CTBEHHON MO3ULMKN MO OTHOLLUEHMWIO K 3KOSTIOTMYECKUM
npobnemam, NOBEAEHNIO B NPUPOAHON Cpeae;

O OUEHKM 3TUYECKMX  aCMEeKTOB  HEKOTOPbIX  WCCnepoBaHun B obnactu
BuoTexHonorn (KNOHUPOBaHWE, UCKYCCTBEHHOE OMNOLOTBOPEHME).




CopepxaHue Kypca 6uonoruu

10 knacc
(102 yaca. 3 yaca B Hefiento)

Paspgen 1. Beepenue B 6uonoruto (6 yacos)

Buonorua kak Hayka. Mecto Guonorum B cucteme Hayk. 3HaveHue buonoruu ans
NMOHMMaHUS Hay4YyHOM KapTuHbl mMupa. CBA3b OMOMOrMYECKUX AUCUMNNNH C OPYrMMM
Haykamn (XumMuen, puankon, matematu Ko, reorpaduen, actpoHomumen n ap.). Ponb
Bronornyeckmx Teopuni,  upew, rmnote3 B (hOpMUPOBaHUU COBpPEMEHHOW
€CTECTBEHHOHay4HON KapTuHbl Mupa. OBBEKT M3yyeHns Guonorum — buonornyeckne cucte-

Mbl. O6Lwme npu3Haku buonormyeckmx cucteM. Metoapl NO3HaAHWUSA XUBOW NPUPOAHI.

[emoHCTpauu  MOpTPETOB  yyeHbix-Omomoros,  cxem,  Tabnuuy, dparmMeHTOB
BUAEO(MIBMOB U KOMMbIOTEPHLIX MNporpamMm: «CBa3b OGuonorum c ApyruMu Hayka mMuy,
«buonornyeckne cuctembl», «YpOBHW OpraHW3auun XuWBon npupoabl», «MeTtogbl NO3HAHMS
XMBOW NPUPOabI».

Pasgen 2. OcHoBbI uuTonoruum (46 yacos)

MpeameT, 3agauM U MeTodbl WUCCNEeOBaHMS COBPE MEHHOM UMTOSOrMU. 3HayeHue
LUMTONOrMYECKMX WUCCNEAOBaHUA Ana Apyrux OMONOrNYecKMX Hayk, MEAM LyHbl, CEnbCKOro
xo3ancTtea. ctopus oTKpbITUS U M3ydeHus Knetkn. OCHOBHbIE MOSNIOXEHUS KNETOYHOM
Teopun.

3HayeHne KNeToyHoW Teopun Ons pa3sutua buonorun. Knetka kKak eguHuua
pa3BUTUA, CTPYKTYpHasA 1 PyHKLUMOHaNbHaa eanHMLLA XUBOro.

XvMUYecknin coctaB KrneTku. Boga u gpyrne HeopraHuyeckue BellecTBa, UX ponb B
XusHepearenoHoctn Knetkn. OpraHuyeckume BeLLECTBA: YrNeBOAbI, 6enkun, nunuael,
HYKNenHoBble KUcnotbl, AT®, ux cTpoeHne n posib B KneTke. PepMeHThbl, UX ponb B
perynauum npoLeccoB XN3HeAeAaTeNbHOCTMW.

CTtpoeHue npokapuoTuyeckon knetkn. CTpoeHue 9YKapMOTUYECKON KNETKMU.
OcHOBHble KOMMOHEeHTblI Knetkn. CtpoeHne membpaH. CTpoeHue u yHKUuuK anpa.
XUMUYECKNA COCTaB M CTPOEHNE XpPOMOCOM. LlMTonna3ma n OCHOBHble opraHouabl. Mx
YHKUUM B KIeTKe.

OcobeHHOCTN CTPOEHMSt KNETOK BaKTepuii, rpuboB, XMBOTHLIX U pacTeHuin. Bupycol u
6aktepuodaru. Bupyc CrOa.

O6MeH BellecTB M NpeBpaLleHNss 3Heprum B KneTke. KaTanutnyeckuii xapakTtep
peakuun obmeHa Be wiectB. lnactuyeckun u sHepreTuyeckun obmeH. OCHOBHble 3Tanbl
aHepreTnyeckoro obmeHa. OTnmunTeNbHblE 0COBEHHOCTU MPOLIECCOB KIIETOYHOTO AbIXaHMUS.
Cnocobbl NonyyYeHns OpraHNYeCcKmX BeLlecTB: aBTOTPodbl U reTepoTpodbl. POTOCUHTES, €ro
thasbl, KocMmyeckas pornb B buocdepe. XeMoCHHTES 1 ero 3HayeHue B brocdepe.

BrocuHTes 6enkos. MoHaTne o reHe. [JHK — UCTOYHMK reHETMYECKON MHGOpMaLMK.
FeHeTnyeckun kop. MaTpuuHbii npuHUMn BuocuHTe3a GenkoB. O6pasoBanne u-PHK no
maTtpuue [OHK. Perynsaums 6uocmHTesa.

[oHATME O romeocTase, perynsauua npoueccoB NpeBpalleHNs BELLECTB U 3HEPrun B
KneTke.

[leMoHCTpauusa MUKponpenapaToB KNETOK pacTe HUM U XMBOTHBIX; MOJeNei KNeTku;
ONbITOB, WNMKOCTPUPYIOWMX npouecc goTtocuHTe3a; mogenen PHK n OHK, pa3nuyHbix
MOJIEKYN W BUPYCHbIX YaCTUL,; CXeM nyTen MeTabonuama B KreTke; mogenu-annnmkaumm
«CuHte3 benka», cxem, Tabnuu, parmMeHTOB BWUAEO (DUNbMOB M KOMMbIOTEPHBLIX MPOrpaMM:
«OnemMeHTapHbIN cocTaB Knetku», «CTpoeHne Monekyn BoAbl, YrNeBOAOB, NUMMAOBY,
«CtpoeHune Mmonekynsl 6enkay», «Ctpoenune monekynsl OHK», «Pegynnukauua monekynbl
OHK», «CtpoeHne monekyn PHK», «CtpoeHne knetku», «CTpoeHne nnasmaTnyeckomn
membpaHbl», «CTpoeHue sgpay», «XpoMocombl», « CTPOEHWE KNETOK NMPOKapMOT U 3yKapuoTy,



«CTtpoeHue Bupyca», «OOMeH BeLeCTB W MpPEBPALLEHNA SHEPrUN B KNETKEY,
«OHepreTuyeckuii  obmeHy», «buocuHTes Benka», «XeMocuHTE3», «DOTOCUHTE3Y,
«XapaKTepucTuka reHan.

JlabopamopHbie U npakmu4eckue pabomel

CTpoeHue  3yKapumoTUYECKUX (paCTUTENbHON, XV BOTHOW,  rpubHON) M
NPoKapnoTMYecknx (baktepuanbHbiX) KNETOK.

HabniogeHne nnasmonusa u fenna3Monn3a B KneTkax anuaepmuca Jyka.

HabnogeHne 3a ABUXEHWEM LMTONNA3Mbl B paCTUTENbHbIX KIETKaX.

HabniogeHne KneTok pacTeHun, XMBOTHbIX, GakTepun nomd MMKPOCKOMOM, WX
N3yyeHune n onucaHue.

MpuroToBneHMe U onucaHne MUKpPONpenapaToB KNETOK pacTeHWN.

OnbITbl MO ONpeAeneHnto KaTanuTUYeCcKon akTMBHOCTU (DEPMEHTOB.

N3y4yeHne XxpoMOCOM Ha roTOBbIX MUKponpenaparax.

M3yyeHne KNeTok ApOXXen nof MUKPOCKONOM.

OnbITbl NO N3yYeHMIO N1a3Mosn3a U AeNa3Monn3a B pacTUTESIbHOMN KIeTKe.

N3yyeHune a3 MMTO3a B KNeTkax KopeLuka Jyka.

CpaBHeHMe CTPOEeHUA KITETOK PacTEHUM, XWUBOTHbLIX, FpMboB 1 BakTepuin.

CpaBHeHMe npoLeccoB (POTOCMHTE3a U XEMOCHH Te3a.

Pasgen 3. PasamMHOXeHWe U uHAUBMAYanbHOE pa3BUTUE opraHusmoB (17 4Yacos)

CamoBocnpown3BefeHne — Bceobllee CBONCTBO XMBoro. Mutos kak ocHoea 6ecrnonoro
Pa3MHOXEHMS U POCTa MHOMOKIETOYHbIX OPraHn3MOoB, ero a3sbl 1 61Monornyeckoe 3HaveHue.

dopMbl pa3aMHOXEHUs opraHn3moB. becrnonoe pasMHoxeHue u ero Tunol. [onosoe
pasmHoxeHne. Meinos, ero 6uonormyeckoe 3HauveHue. CnepmatoreHe3. OBoreHes.
OnnogotBopeHne. OcobeHHOCTH OMNOA0TBOPEHNS Y LIBETKOBbLIX pacTeHui. buonornyeckoe
3Ha4YeHne onnoagoTBOPEHUS.

[oHATMe NHAMBUAYANbHOTO pa3BUTMS (OHTOreHe 3a) opraHu3moB. [leneHue, pocr,
anddepeHumauma  KNeTok, OpraHoreHes, pa3MHOXEHWe, CTapeHue, CMmepTb ocoben.
OHToreHe3a pacteHun. OHTOreHe3 XMBOTHbIX. B3aumoBnusHuWe 4YacTen pa3BMBalOLLErocs
3apogblla. BnusHne gakTopoB BHELWHEW Cpeabl Ha pa3BuTue 3apodbiwa. PocT u pa3sutue
opraHusmMa. YpoBHM NpUcnocobneHns opraHnama K M3MeHsito Wwumces ycnoeusm. CtapeHue n
cMepTb opraHunama. Cneunduka oHToreHesa npu 6ecnosiom pa3mMHoXe HUW.

[emoHcTpauus Tabnuy, cxem, cdparMeHToB BMOEO(UNBMOB U KOMMbIOTEPHbLIX
nporpamm, UNOCTPUPYIOLLMX BUAbl 6ECNonoro 1 nonoBoro pa3mMHOXeHUs!, 3M6PUOHANbHOTO
M NOCTAIMOPMOHANBHOrO Pa3BUTUSA BbICLUMX PACTEHWUN, CXOACTBO 3apOAbllien MO3BOHOYHbIX
XUWBOTHbIX, MPOLLECCOB MUTO3a 1 MENO3a.

JTabopamopHeie u npakmuyeckue pabomei

CpaBHeHune npoueccoB MMTo3a U Meino3a. CpaBHEHME MPOLECCOB Pa3BUTUS MOSTOBbLIX

KNETOK Y paCTEHUN N XNBOTHbIX.

Paspen 4. OcHoBbI reHeTHKM (28 Yyacos)

NcTopua pa3sntusa reHeTukn. 3akOHOMEPHOCTU HacnefoBaHNsS NPU3HaKoB,
BbiABNeHHble . MeHgenem. MbpmMaoonornyecknin MeTon M3yyYeHus HacnefacTBEHHOCTU.
MoHornbpuaHoe ckpelyBaHme. 3aKOH JOMUHUPOBaHUA. 3aKOoH pacliensnenus. [MonHoe un
HenonHoe AOMUHMPOBaHME. 3aKOH YNCTOTbI FaMeT M ero UUTonornyeckoe 060CHOBaHMeE.
MHOXeCTBEHHbIE annenu. AHanu3upyrLee ckpelwmsanue. OurnbpuaHoe v nonurnbpuaHoe
CKpELLMBaHMe. 3aKOH  He3aBMCMMOro  KOMOWHMpoBaHusA.  PeHOTMN W TEHOTUM.
LiuTonornyeckne O0CHOBbI FeHETUYECKMX 3aKOHOB HacnefoBa Hus.

[eHeTnyeckoe onpegeneHve nona. [eHeTuyeckas CTPYKTypa MOSIOBbIX XPOMOCOM.
[oMorameTHbIN 1 reTeporamMmeTHbIN Non. HacnefosaHWe NpPU3HAKOB, CLENSIEHHLIX C MOJIOM.

XpoMOCOMHas Teopust HacneacTBEHHOCTW. [pynnbl cuenneHns reHos. CuenneHHoe
HacnegoBaHue npusHakoB. 3akoH T. MopraHa. NofnHoe n HeNonHoe CuenneHne reHoB.



[eHeTMYecKne KapTbl XPOMOCOM.
[eHOTUN KaK LeNocTHasa cuctema. XpoOMOCOMHasA (faepHas) U uutonnasmaTtunyeckas

HaCneaCcTBEHHOCTb. Baaumopeiictene annenbHbIX (BOMUHMpPOBaHMe, He NosnHoe

OOMUHUPOBAHWE,  KOOAOMWMHMPOBaHWE M CBEPXAOMUHMPOBAHMWE) W HeannenbHbIX
(KOMMNEMEHTapHOCTb, 3NUCTa3 U NOMMMEpPUs) FreHOB B OnpeaeneHunm NPU3HaKOB.
lMnenoTtponus.

OcCHOBHble (DOpPMbI  U3MEHYMBOCTU. [eHoTUNMYe cKas W3MeH4MBOCTb. MyTaumw.
[€HHble, XPOMOCOMHbIE W FeHOMHble MyTauun. CoMaTMyeckue M reHepaTuBHble MyTauuu.
MonynetanbHble U neTanbHble MyTauuu. NpUYMHBI U YacToTa MyTauun, MyTareHHble
hakTopbl. DBONOLMOHHAA POSb MyTaLUN.

KombuHaTtneBHas N3MEHYMBOCTb. BO3HMKHOBEHWE Pa3NMYHbIX KOMOWHALMN TEHOB W
WX ponb B CO3AAHWMN FEHETMYECKOro pa3Hoobpa3swus B npedenax suaa. IBO NHOLMOHHOE
3HayeHne KOMOMHATUBHOWM U3MEHUYMBOC TW. 3aKOH FOMONTIOrMYECKNX PSA0B B HACNeACTBEHHOM
M3MEHYNBOCTMU.

@eHoTunM4yeckas, unu mMognuduKaLMoHHas, U3 MEHYMBOCTb. Ponb YCOBUIA BHELLHEN
cpedbl B pasBMTUM M NPOSIBIIEHMM NPU3HAKOB M CBOMCTB. CTaTUCTU 4Yeckue 3aKOHOMEPHOCTM
MOANDUKALNOHHON N3MEHUYNBOCTU. YNpaBrieHne AOMUHNPOBAHNEM.

[leMoHcTpauua Moaenen-annnmkaumii, Tabnuu, cxem, parmeHToB BUAEODUIIBMOB 1
KOMMbIOTEPHLIX NPOrpaMm, WASIOCTPUPYIOLWMX 3aKOHblI HACNEACTBEH HOCTM, NEPEKPECT
XPOMOCOM; pe3ynbTaToB OMbITOB, MOKa3blBaOWWUX BUAHME YCNOBUWA Cpedbl Ha
M3MEHYMBOCTb OPraHM3MOB; repbapHbIX MaTepuanos, Ko Nekunn, Mynsxen rmopuaHbIx,
NOAUNIIONOHbIX PACTEHUN.

JlabopamopHbie u npakmuyeckue pabomel

/13y4eHne n3MeHUMBOCTM Y paCTEHUI U XUBOTHBIX, MOCTPOEHNE BapUaLMOHHOMO psaaa
n Kpnon. 3yuyeHne heHOTUNOB pacTeHUN.

PelueHne reHeTnyecknx 3agay.

Pasgen 5. leHeTuka yenoBeka (4 yaca)

MeToapl M3yyeHUs HacneACcTBEHHOCTM uyenoBeka. [ eHeTuyeckoe pasHoobpasue
yenoBeka. [eHeTUYECKMe AaHHble O MPOUCXOXAEHWM YenoBeka M YenoBeyeckux pacax.
XapakTep HacrnenoBaHMs MpPU3HAKOB Y YenoBeka. [eHeTMyeckme OCHOBbI 3[40POBbA.
BnusHue cpeobl Ha reHeTMYECKOe 3[0poBbe YenoBeka. [eHeTudyeckue 6GonesHu. eHoTwn U
300poBbe YenoBeka. [eHodoHa nonynauun. CoOTHOLEHWEe 6KUONOrNYecKoro M CoLManbHOro
HacnepoBaHus. CoumanbHble Npobnembl reHeTUKW. JATuyeckue npobremMbl reHHOW
MHXeHepun. [eHeTUYeCKUn MporHo3 W MeOMKO-TEHETUYECKOE KOH CynbTUPOBaHUE, WX
NpakTU4YecKoe 3Ha4YeHne, 3aaa4vm u NepCcrneKkTuBhI.

[emMoHcTpaumsa Tabnuu, cxem, parMeHToB BUAEO(UNILMOB U KOMMbIOTEPHbIX
nporpamm, WAMKCTPUPYIOLLMX XPOMOCOMHbIE aHOMasnMM YenoBeka M UX he HOTUMMYECKME
NposiBNEHUS.

lMpakmuyeckas paboma

CocraBneHune poaoCnOBHbIX.

Peseps spemeHu — 1 yac.

11 knacc
(102 yvaca, 3 yaca e Hederw)
Paspgen 6. OcHoBbl yyeHusi 06 asonwoumu (30 yacos)

CyLWHOCTb 3BOMIOLMOHHOIO MOAXo4a M ero metogonornyeckoe 3HayeHnme. OCHOBHbIe
NpU3HaKM OMONOrMYECKON 3BOJIOLUMU: afAMTUBHOCTb, MOCTYMNaTeNbHbIN XapakTtep,
NCTOPUYHOCTb. OCHOBHbIE NPOGSIEMbI U METOABI 3BOSTOLMOHHOTO YYEHUSI, Er0 CUHTETUYECKMIA
XapakTep.

OCHoOBHbIE 3Tanbl pa3BUTUSA 3BOMIOLMOHHBIX UOEN.

3HayeHne AaHHbIX ApYrux Hayk Ans gokasaTenbCTBa 3BOMIOLMM OPraHnYeckoro Mmnpa.



KomnnekcHOCTb METOA0B U3Y4YeHNs IBOMIOLMOHHOIO npouecca.

Bua.  Kputepun Buga.  BupoobpasosaHue. MNonsaTtune MWKPOIBOSIOLINN.
MonynsauuoHHasa CTpykTypa Buaa. MNonynaums Kak anemeHTapHas 3BOJSIOLMOHHASA eay Huua.
daKTopbl 3BOSIIOLMN U UX XapaKTEPUCTHKA.

EctecTtBeHHbIN OTOOp — ABMXyLWAA WM Hanpaensawwas cuna 3BOSOLNN.
Mpeanocbinku OencTBusi eCTeCTBEHHOro otbopa. HacneacTBeHHas reTeporeHHOCTb 0coben,
BuoTtnyeckun noteHuman u 6opoba 3a cywectBoBaHne. Popmbl 60pbOLI 3a CyLLECTBOBAHME.
Bopbba 3a cywwecTBOBaHME KaK OCHOBa ecTeCcTBEHHOro otbopa. MexaHusm, 06bekT W cdepa
penctaua otbopa. OcHoBHble hopmbl 0TOOpa. Ponb ectecTBeHHOro otbopa B hopMUpoBaHUn
HOBbIX CBOMCTB, MPU3HAKOB 1 HOBbIX BUAOB.

Bo3HukHOBEHME apanTtauum n nx OTHOCUTENbHbIN XxapakTep.
B3aumonpucnocobneHHOCTb BMAOB Kak pe3ynbTaT AeNCTBMA €CTECTBEHHOro oTbopa.

3HayeHne 3HaHWii 0 MMKPO3BOMOUMN AN YNpaBieHUs NpUPOAHLIMM NONYNALUMSAMY,
peLleHnsa Npobnem oxpaHbl NPUPOAbl U PaLMOHaNbHOro NPMPOAONOSb30BaHMS.

MoHATMe o0 makpoasonouun. COOTHOLWIEHWE MUKPO- U MaKpPO3BONHOLMUMU.
Makpoasoniouus u unoreHes.

dnhdepeHunaums opraHuaMoB B Xoge (unoreHesa Kak BblpaXeHWe nporpecCuBHON
asontoummn. OCHOBHble NPUHUMNLI NPeobpa3oBaHMs OpraHoOB B CBA3N C UX (DYHKLMEN.
3aKOHOMepPHOCTU hunoreHesa.

[MaBHble HanpaBneHMsi 3BOMIOLIMOHHOIO npouecca.

CoBpeMeHHOe COCTOSIHWE 3BOSIIOLMOHHOW Teopun.  MeTogonornyeckoe 3HadyeHue
3BOJIIOLMOHHON Teopun. 3Ha4yeHMe 3BOSIOLMOHHON TEOPUM B MPaKTUYECKOW OEeATENbHOCTM
yenoseka.

[leMOHCTpauma XMBbIX PpacTeHUN U XMUBOTHbIX, repbapHbIX 3K3eMMNsApoB, KONMeKuun,
NoKa3blBaLWMX UHAMBUAOYANbHYIO U3MEHYMBOCTb U pa3Hoobpa3ne COPTOB KyNbTYPHbIX
pacTeHUi 1 NOPOA AOMALLHUX XUBOTHbIX; MPMMEPOB FOMOMOMMYHbIX U @aHaNOrMYHbIX
OpraHoB, WX CTPOEHWA W MNPOUCXOXAEHUA B MNpoLecce  OHTOreHe3a; Tabnuu, cxem,
(bparmeHTOB BUAEO(UNTBMOB U KOMMbLIOTEPHBLIX NPOrPaMM, UNNIOCTPUPYIOLLMX pe3ynbTaTbl
npMcnocobaeHHOCTN OpraHM3moB K cpefe 0buTaHua u pesynbTaThl BUA00O6pa3oBaHus, a
TakXe  WINICTPUPYIOLWMX  Mpouecchl  BuAooOpa3oBaHMs WM CO OTHOLEHME  nyTeu
MPOrpeccuBHON BUONOTNYECKON 3BOSHOLUMN.

JlabopamopHbie U npakmu4eckue pabomel

M3yyeHne npucnocobneHHoCT OpraHn3MOB K cpeae obuTaHus.

Habntopexne n onucanue ocobeit Buaa no Mopdonorniyeckomy Kputepuio.

BbisiBneHne n3ameH4nMBoCcTH y ocobern ogHoro Bnaa.

BbisiBneHne npucnocobneHnii y opraHM3MoB K cpeae obuTaHus.

CpaBHuUTENbHAsA XapaKTepucTuka ocobemn pasHbix BWOOB OAHOrO poga mno
MOPdOSI0rM4eCcKoOMy KpUTepuio.

CpaBHuTeNbHas xapakTepucTka eCTeCTBEHHOr0 U MCKYCCTBEHHOro oTbopa.

CpaBHeHMe NpoLLeccoB ABUXYLLEro U cTabunusupytowiero otoopa.

CpaBHeHwe NpoLLeCCcoB 3KONOMMYECKOro 1 reorpadmyeckoro BuMaoobpa3oBaHms.

CpaBHUTENbHAsA XapakTepPUCTMKa MUKPO- U MaKPO3BOSIOLMMN.

CpaBHuTeNbHAA xapakTepucTka nyTen 3BOM0 LM U HanpaBneHWA 3BOSTIOLMMN.

N3yyeHne apomMopd 0308 1 ngnoaganTaummn y pacTeHUn U XMBOTHBIX.

Paspen 7. OcHoBbI cenekumu n 6uotexHonoruu (13 yacos)
3afaun n meTofbl cenekumn. MeHeTMKa Kak Hayd Has OCHOBa CeNlekuyy OpraHuM3moB.
WcxogHbin matepuan ana cenekuuu. Yyenuwe H. V. BaBunosa 0 LeHT pax MpOMCXOXAeHUs
KynbTYpHbIX pacTeHun. lNopoaa, copt, wramm. Cenekuma pacTeHWn U XMBOTHbIX.
NcKyccTBeHHbIN oTOOp B cenekuun. Mmbpuausauuss  Kak Metop, cenekuun. Tunbl
ckpewmBaHuid. MNonunnonausa B cenekumm pacteHnin. [JoctTuxeHusi COBpeMeH HOW CENeKLmm.
MwukpoopraHuambl, rpubbl, NPOKapuoThbl Kak 06beKTbl 6uoTexHonorun. Cenekums



MUKPOOPraHW3mMoB, €€  3HayeHue A MUKPOOKUONOrnvecKon MPOMBILLIIEH HOCTM.
Mwukpobuonornyeckoe npon3BOACTBO MNULLEBLIX NPOAYKTOB, BUTAaMWUHOB, (DEPMEHTOB,
nekapctB u T. 4. [Mpobnembl 1 nepcnekTBbl BUOTEXHOMOTUN.

[eHHas 1 KNeToYyHaa UHXeHepus, ee JOCTUXEHUA U NepCrnekTUBbI.

[leMoHCTpauya XuBbIX pacTeHuin, repbapHbIX 3K3EMMMSAPOB, MyNsXen, MOpPTPETOB
M3BECTHbIX CenekLMoHepoB, Tabnuu, dgotorpaduii, cxem, parMeHTOB BMAEO(PUNLMOB W
KOMMbIOTEPHBIX NPOrpamm, WSKCTPUPYIOWMX pe3ynbTaTbl CENEKLUMOHHON paboTbl, MeToAbl
Mofy4YeHuss HOBbIX COPTOB PacTeHuin U nopond  XUBOTHbIX, (PYHKLMOHMPOBaHMA
MMKPOBMONOrMYecKoro Npon3BOACTBa, NPOAYKTOB MUKPOBMONOrMYECKOro CUHTE3A.

Pasgen 8. AHTtponoreHes (12 4acos)

MecTo 4yenoBeka B CUCTEMe OpraHM4Yeckoro Mupa. [loka3aTenbCTBa NPOUCXOXAEHNS
YyenoBeka OT XMBOTHbIX. [IBMXyLiMe Cunbl aHTponoreHesa. buonornye ckme n coumanbHble
cdakTopbl aHTponoreHe3a. OCHOBHble 3Tanbl 3BONKOLMKM YenoBeka. [papoanHa 4enose 4ecTBa.
PacceneHue yenoBeka n pacoobpa3soBaHue. [MonynaunoHHas CTpykTypa Buaa Homo sapiens.
ApanTuBHble TUNbI YenoBeka. Pa3BuTne matepuanb HOM U OYXOBHOMW KynbTypbl,
npeobpa3oBaHne NpupoAbl, PakTopbl 3BOMKOLUM COBPEMEHHOIO YenoBeka. Bnusaxue
OEeATenbHOCTM YenoBeka Ha buocdepy.

[leMOHCTpauus mMogenen CKeneToB YenoBeKa WM MO3BOHOYHbLIX XMBOTHbIX; MOAENM
«lpoucxoxpaeHne yerioBeka» W OCTAaTKOB MaTepuanbHOM KynbTypbl;  Tabnuu, cxewm,
(parMeHToB BMAEO(UNEMOB U KOMMbIOTEPHBLIX NMPOrPaMM, UANIOCTPUPYHOLLMX OCHOBHbIE
3Tanbl 3BONOLMMN YeNoBeKa.

JlabopamopHbie U npakmu4eckue pabomel

AHanu3 1 oueHKa pasnnyHbIX TMNoTe3 MPOUCXOXAEHUS 4YenoBeka.

AHanm3 1 oLeHKa pasnnyHbIX rmnotes opMmnpoBaHMs YENOBEYECKMX pac.

Pazgen 9. OcHoBbI 3konoruu (29 yacos)

OKonorms Kak Hayka. Cpeabl obuTaHus. Jkonoru Yeckme akTopbl. TONEpPaHTHOCTb.
NumuTnpytowme cdaktopbl. 3akoH MMHUMYMa. MecTtoobuTaHme. Jkonormyeckast HuLWA.
Jkonoruyeckoe B3aumopencTeune. Hentpanuam. AmeHcanmam. KommeHcanuam. poTo-
koonepauus. Mytyanuam. Cumbmos. XuwHu4dectso. MNapa3untunam. KoHkypeHums.
KOoHKypeHTHble B3aumopaencTeus. [lemorpaduyeckne nokasatenu nomnynsa uun: obunue,
MAOTHOCTb, POXAAEMOCTb, CMEPTHOCTb. Bo3pacTHasa cTpykTypa. OuHamuka nonynauuu.
BuoueHos.  3kocuctema.  BuoreoueHos. Buocepa.  UcKycCTBEHHble ~ 3KOCUCTEMBI.
ArpobuoueHos. CtpykTypa coobuecTtBa. MMuwesasa uenb. MNuweas ceTb. [poayueHTbI.
KoHcymeHTbl. PegyueHTol. [1eTpuT. KpyroBopoT BeLWECTB B aKOocUcTeme. bruoreHHble
anemeHTbl. JKonornyeckue nupamuabl. NMupammaa 6uomaccsl. Mupammga YMCNEHHOCTM.
Cykueccua. Obuiee abixaHue coobuiectsa. MpupoaHbie pecypcbl. AKONOrM4eckoe Co3HaHue.

HemoHcTpauun Tabnuu, dotorpadui, cxem, dparmMeHToB BUAeoUNbMOB 1
KOMMbIOTEPHBLIX MPOrpamM, WIINOCTPUPYIOLLMX Cpeabl 0OMTaHWS, 3Komormyeckue hakTopbl,
TWUMNbI 3KONOMMYECKUX B3aUMOLENCTBUN, XapakTepuCTUKM nonynsuuin m coobLlecTs,
9KOMOrn4yecKmne CyKLeccuu.

JlabopamopHbie U fpakmuyeckue pabomel

HabnopeHue n BbiSiBNEHWE NpUCNocobneHnin y OpraHn3mMoB K BIUSHWIO Pa3finyHbIX
9KOnornyecknx hakTopos.

BbisiBneHne abnoTuyeckmx n BMOTUYECKMX KOMMOHEHTOB 3KOCUCTEM (Ha OTAESbHbIX
npumepax).

BbIfiBNEHNe aHTPOMOreHHbIX U3MEHEHWUI B 3KOCUCTEMAaxX CBOEW MECTHOCTH.

CocTaBneHune cxem nepeHoca BELLECTB W 3HEPrUM B IKOCMCTEMAX (MULLEBLIX LEenen
n ceten).

CpaBHuTeNbHAsA XapakTepucTuKa 3KOCUCTEM U ar PO3KOCUCTEM.

OnucaHne 3KOCUCTEM CBOEW MECTHOCTU (BMAOBAs WM MPOCTPAHCTBEHHAs CTPYKTypa,



CE30HHbIE U3MEHEHUS, Hann4ne aHTPOMOreHHbIX U3MEHEHUN).
OnucaHne arpo3koCUCTEM CBOEW MECTHOCTU (BUAOBAsi M NMPOCTPaHCTBEHHAs
CTPYKTYpa, CE30HHbIE U3MEHEHWS, HANM4YNe aHTPONOTrEHHbIX UBMEHEHUI).
VccnepoBaHune N3MeHEHUIA B 9KOCUCTEMAX Ha BUONOrMYECKMX MOLAENSX (aKBApUYM).
PelueHne akonornyeckmx 3agau.

Paspen 10. 9Bontouusa 6nocepnbl u yenosek (18 yacos)

Buocepa, ee BO3HMKHOBEHME M OCHOBHbIE 3Tanbl 3BONOUUN. DYHKLMM XMBOrO
BellecTBa. B3rnagpl, runotesbl U TEOpUM O MPOUCXOXAEHUM XM3HW. Opra HUYECKUn Mup
KaK pesynbTar aBonwouun. Kpatkas WCTopusi pa3BuUTUA opraHMyeckoro mupa. OCHOBHble
apoMopo3bl B 3BOMOLMN OpraHnyeckoro mupa. Oc HOBHble HanpasfeHUs 3BOSLUN
pas3nu4YHbIX rpynn pacTeHUN N XUBOTHbIX.

Yuenue B. N. BepHaackoro o 6uocdgepe. Mecto u ponb yenoeeka B buocdepe.
AHTponoreHHoe Bo3gencTeue Ha buocdepy. lNMoHaTne o Hooctepe. HoocdepHoe MblneHue.
MexayHapofHble ¥ HauMoHanbHble NPOrpamMmbl 0340POBAEHNUA NPUPOLHON CPebI.

[leMOHCTpauma okaMeHenocTen, OTNevYaTkoB pacTEHUA U XUBOTHbIX B OPEBHUX
nopogax; penpoaykunii KapTuH, oTpaxatowmx dopy 1 dayHy pasfimyHbiX 3p U NEPUOLOB;
Tabnuu, WNNIOCTPUPYIOLLMX CTPYKTYpy Ouocdepbl; cxeM KpyroBopoTa BeLIeCTB W
npeBpaLleHns aHeprum B Buocdepe; BAMSHUA XO3AWCTBEHHOW AEATENbHOCTU YenoBeKa Ha
npupoay; moaenu-annnukaunm «buocdepa 1 yenoBek»; KapT 3anoBefHNKOB HaLlel CTPaHbl.

JlabopamopHbie u npakmu4eckue pabomei

AHanus n oueHka rnobanbHblX aHTPONOreHHbIX 3MEHeHMIA B brocgepe.

AHanu3 n oueHKa pasfiMyHbIX M’MNOTe3 BO3HUKHO BEHUS XU3HU Ha 3emne.

OKCKypcus

VicTtopusa pa3suTnsa Xu3Hu Ha 3emne (KpaeBegye CKU My3en, reosiormyeckoe
obHaxeHue).



Tematuyeckoe nnaHupoBanue 10 knacc npocunb (102 vaca, 3 4aca B Heaent)

Ne Tema Konu [ata
n/n 4yecTB npoBeAeHus
o
YyacoB

Paspnen 1. BeeneHue B 6uonoruto (6 4acos)

Tema 1.1. KpaTtkas uctopus passutus buonorun. Metoabl uccnegoBaHus B 6uonorum (3 y)

1

KpaTkasi uctopusi passutius bruonoruu.

1

KpaTkasi uctopusi passutus buonoruu.

1

3 MeToppl nccnepgoBaHmsa B buonorum. 1
Tema 1.2. CywWHOCTb XM3HM U CBOMCTBA XMBOro (1 u)
4 | CywHOCTb X13HU 1 CBOWCTBA XMBOTO. |1
Tema 1.3. YpoBHM opraHu3aumm xumBon matepuu (1 4)
S | YpoBHM opraHusaLmm X1BoW MaTepum. | 1
0606weHue (1 vac)
6 | 3auéTHo - 0bobLIatoLNit YPOK. |1
Paspen 2. OcHoBbI LuTOnorum (46 4acos)
Tema 2.1. Metogbl uutonornu. KnetouHas teopus (4 u)
/| Npenmert, 3agaun 1 MeToAbl UCCNEeL0BaHUA COBPEMEHHOI 1
uuTOonormu.
8 | 3HayeHMe LMTONOrNYECKNX UCCNefoBaHUM ANa APYruX 1
Bronornyecknx Hayk, MeauLyHbl, CENbCKOro X034MCTBa.
9 | NcTopus oTKPbITUA 1 U3YUYEHUS KITETKMU. 1
10 | OcHOBHblE NONOXEHNs KNETOYHOW TEOPUN. 1
Tema 2.2. Xumuyeckuim coctaB KneTku (15 4)
11 | XuMunyeckune anemeHTbl 1 BELLECTBA KNETKW. 1
12 | Bopa. Eé ponb v cBoiicTBa. 1
13 | MuHepanbHble BellecTsa Knetku. VX ponsb. 1
14 | Yrnesogpl: knaccudmkaums, MyHKLUN. 1
15 | Nunuapl: Knaccudmrkaumm, MYHKLUN. 1
16 | Ctpoenue n knaccudmkaumsa 6enkos. 1
17 | ®yHKUMM Genkos. 1
18 | ®epmeHTbI, X perynatopHas ponb. JIP Ne1 «PacwenneHue 1
nepokcupa Bogopoda (hepMeHTOM KaTanasa»
19 | Tunbl HyknenHoBbIx kucnot. Ctpoenne OHK. 1
20 | Ctpoenue v Buabl PHK. 1
21 | CpaBHutenbHas xapaktepuctuka OHK n PHK 1
22 | ATO: cTpoeHue 1 yHKLUUN. 1
23 | BUTaMuHbI, UX porib. 1
24 | O606LIeHNE N0 TeME «XMMUYeCcKas OpraHu3aLs KNeTKuy. 1
25 | TecT no Teme «XMMMUYeCKas OpraHM3aums KneTkm». 1
Tema 2.3. CTpoeHne U PyHKUUM yKapMOTUYECKUX KNneTokK (8 u)
26 | CtpoeHue aykapuoTtudeckoii knetku. JIP Ne2 «HabniogeHue 1
KNeTOK pacTeHUW MU XKMBOTHbIX NOA MUKPOCKOMOM Ha rOTOBbIX
MUKponpenaparax U ux onMcaHue»
27 | UnuTonna3matuyeckas MembpaHa 1
28 | Anpo n apepHble KOMMOHeHTLI. XpomocoMmbl. JIP Ne3 «U3yyeHue 1
XPOMOCOM Ha roTOBbIX MUKpOMpenaparax»




29 | Uutonna3ma u eé opraHompl: LIMTOCKESNET, KNETOUHbIN LieHTp, 1
pudocomel. JIP Ne4 «HabniopgeHue 3a gBuMXKeHUEM
LUUTONNAa3Mbl B PaCTUTENbHbIX KreTKax»

30 | Snponna3maTuyeckan ceTb, annapart [onbaXu, IM30COMbI, 1
BkoyeHus. JIP Ne5 «M3yyeHue kneTok ppoxoken nop
MMUKPOCKONOM»

31 | MutoxoHapuu. Mnactuabl. OpraHonabl ABUXEHUS. 1

32 | CXofCTBO M pa3nuune B CTPOEHWE KNETOK PacTeHUi, XUBOTHbIX 1 1

rpn6os. JIP Ne6 «[purotoBneHne u onucaHume
MUKpOnpenapaToB KNeTOK pacTeHUn»

33 | CXoACTBO M pa3nuyme B CTPOEHUM PacTUTENbHON N XMBOTHOM 1
KNneTKu.

JIP Ne7 «CpaBHeHMe CTPOEHUSA KNETOK pacTeHUn u
XXUBOTHbIX»

NP Ne8 «OnbITbl NO U3y4YeHUIO NNa3monusa v Aennasmonusa
B PacTUTENbHOW KNneTke»

Tema 2.4. CTpoeHne M (pyHKUMM NPOKApUOTUYECKUX KneToK. HekneTouHble ¢OpMbl KN3HK
(44)

34 | CTpoeHue n yHKLUMM KNETOK NPOKapuoT. 1

39 | CpaBHeHwe KreTok npokapuoT u aykapuot. JIP Ne9 CTpoeHue
3yKapuOTMYECKUX (pacTUTENbHOW, XXMBOTHOW, FPUGHON) U
NpoKapuMoTuyeckux (6akrepmuanbHbIX) KNETOK.

36 | HeknetouHble hOpMbl X13HU. Bupychil. 1
37 | CtpoeHue 6akTeprodaros. 3HayeHue. 1
0606wweHne (2 vaca)

38 | O6o6uieHne No Teme «CTpoeHue KNETKN». 1
39 | MpomexyTouHasi KOHTPONbLHas paboTa. 1

Tema 2.5. O6meH BewecTB ¥ 3Heprum B Knetke (13 4)
40 | OBMeH BELECTB U 3HEepPrun B KNeTke. 1
41 | Otanbl 3HepreTMyeckoro obmMeHa: NoAroToBUTENbHbIN, 1

6eCKNCNOpOAHbIN.
42 | OcobeHHOCTH NPOLLECCOB KNETOYHOr0 AbIXaHus. 1
43 | Cnocobbl NUTaHMA KNETKMU. 1
44 | ABTOTpochHOe NuTaHue. KocMuyeckas ponb oTocuHTE3a. 1
45 | ®a3bl hoToCcHHTESA. 1
46 | ABToTpochHoe nutaHue. XemocuHTes. JIP Ne10 «CpaBHeHue 1
npoueccoB (POTOCMHTE3a W XEMOCHHTe3a»

47 | BuocuHTes benkoB. MNMoHATUE 0 reHe. MeHeTUYeCcKuin Kog. 1
48 | MaTpuyHbIi CUHTE3 GENKOB - TPaHCKPUMLUS. 1
49 | Mpouecc TpaHCNALMN. 1
50 | Perynaumusa 6uocuHTE3a B KNETKax NpoKap1oT 1 3yKapuor. 1
51 | UToroBebliit ypok no teme «Metabonuam» 1

52 | Tect no Teme «MeTabonuamy. 1

Paspen 3. Pa3amHOXeHWe 1 uHAMBUAYanbHOe pa3BuTHe opraHu3moB (17 Yacos)
Tema 3.1. XKu3HeHHbIN Luunkn kneTku (6 4)

93 | )KU3HEHHbIN NN KNEeTOYHbIN LK. 1

94 | MuTo3, ba3bl MuTO3a, 3HayeHue. JIP Ne11 «A3yyeHue a3 1
MUTO3a B KNleTKaxX KopeLlKa nyKa»

95 | Meito3. MexaHn3m Meiio3a, ero 61onornyeckoe 3HayeHme. 1

56 | Meio3. MexaHn3m meino3a, ero 6110normyeckoe 3HaveHue. 1
P Ne12 CpaBHeHue npoLeccoB MMTO3a U Meno3a.




o/ | NoBTopeHne Tembl «MnTo3. Menos» 1
58 | O6obLeHne Tembl «MuTo3. Menos» 1
Tema 3.2. PaamHoxeHue (5 4)
99 | PaamHOXeHue, BUALI 6ecnonoro pa3sMHOXEHMS. 1
60 | MonoBoe paamHoxeHue. CTpoeHMe NONoBbIX KNETOK. 1
61 | CnepmatoreHes. OBoreHes. 1
62 | OnnopoteopeHue 1 ero Tunbl. JIP Ne13 «CpaBHeHue npoueccoB 1
pa3sBUTUS NOMOBbLIX KNETOK Y PaCTeHUN U XKUBOTHbLIX»
63 | OnnogoTBOpeHMWE Y LIBETKOBbIX PAaCTeHUN. 1
Tema 3.3. UHguBuAayanoHoe pa3BuTe opraHusMa (oHToreHes) (6 u)
64 | OHTOreHes. Tunbl OHTOreHe3a. 1
65 | OMbproHanbHbI Nepuoj oHToreHesa. 1
66 | B3aumoBnusHue yacTel pa3BumBaloLLerocs 3apoabiila. BnusHue 1
(haKTOpOB Cpeabl.
67 | NMocTtamMbpuoHanbHbLIN NepuoAa,. 1
68 | Mpobnembl CTapeHns 1 NPOAOMXUTENBHOCTM XU3HU. 1
69 | Tect no TeMe «OHTOreHes».
Paspen 4. OcHOBbI reHeTHKM (28 YacoB)
Tema 4.1. UcTopus pa3BuTUS FeHETUKM (2 )
70 | cTtopus pa3BuTusa reHeTUKu. 1
71 | UcTopusa pa3BuTUSA reHeTUKHK. 1
Tema 4.2. OCHOBHbIE 3aKOHOMEPHOCTU HacneacTBeHHOCTH (18 u)
72 | OcHOBHbIE NMOHATUSA FEHETUKM. 1
13 | Tnbpuaonornyecknin MeTog. 1
74 | MoHornbpuaHoe ckpelmBaHme. 1
75 | LinTonornyeckue 0CHOBbI MOHOTMGPUAHOMO CKPELIMBaHMS. 1
76 | [poMeXyTOYHbIN XapakTep HacneaoBaHNs NPU3HAKOB. 1
77 | AHanuaupytolee ckpelumBaHme. MHOXECTBEHHbIE anmnenu. 1
78 | Ypok - npaktukym. MP Ne1 «PeweHue 3agay Ha 1
MOHOrMOpUAHOEe CKpeLiuBaHue»
79 | OurmbpuaHoe 1 NonurnbpuaHoe cKpeLyBaHue. 1
80 | LiuTonorunyeckue ocCHOBbI AUTMOPUIHOTO CKPELLMBAHUS. 1
81 | Ypok - npaktukym. MP Ne2 «PelueHne reHeTUYeCKMX 3aaay Ha 1
AUrUopMAHOE CKpeliuBaHUe»
82 | XpoMOCOMHas Teopus HacneacTBeHHOCTU. 3akoH T. MopraHa. 1
83 | Ypok - npaktukym. NP Ne3 «PelueHune reHeTMYECKUX 3aAay Ha 1
cuenneHHoe HacneaoBaHWe»
84 | BaaumopeiicTene HeannenbHbIX reHoB. 1
85 | LinTonnasmatnuyeckas HacneACTBEHHOCTb. 1
86 | MeHeTnyeckoe onpenenexHue nona. 1
87 | HacnenoBaHwve Npu3HakoB, CLENNeHHbIX C MonoM. 1
88 | Ypok - npaktukym. MP Ned «PelieHune reHeTUYECKUX 3aAay Ha 1
HacnegoBaHue, CLenfieHHoe C Nonom»
89 | TecT «3aKOHOMEPHOCTU HacNeACTBEHHOCTUY 1
Tema 4.3. OCHOBHbI€ 3aKOHOMEPHOCTU U3MEeHYUBOCTU. Buabl mytauuit (8 u)
90 | OcHoBHbIe chopMbl 3MeHuUMBOCTU. MoantmKaLMOHHan 1
N3MEHYNBOCTb.
91 | Ypok - npaktukym. JIP Ne14 «OnucaHue peHoTMNa 1
KOMHaTHbIX UK CeNIbCKOXO3AINCTBEHHbIX PaCTeHMIA»
92 | Cratuctnyeckne 3aKOHOMEPHOCTI MOANDUKALMUOHHOIA 1

N3MEHYNBOCTMU.




93 | Ypok - npaktukym. JIP Ne15 «MU3yyeHne usMeH4YMBOCTM 1
pacTeHW 1 XMBOTHbIX, NOCTPOEHME BapMaLMOHHOro psaaa u
KPUBOW HOPMbI peakumm»

94 | MyTauuu. Buabl MyTaLuit: reHHbIe, XPOMOCOMHbIE, TeHOMHBbIE. 1

95 | MpuumHbI M yacToTa MyTaLW, MyTareHHble akTopbl. 1

96 | ComaTnyeckne nreHepaTMBHbIE MyTaLUN. 1

97 | Ntorosbi ypok no Teme « OCHOBbI FTEHETUKI». 1

Paspen 5. NeHeTuka yenoBeka (4 4aca)
Tema 5.1. MeToabl uccnenoBaHUA reHeTUKM YenoBeka (2 M)

98 | MeTtoabl uccnenoBaHNs reHeTUKM YenoBeKa. [1omynaunoHHbIA 1 1
reHeanornyeckuin MeTopabl.

99 | Bnu3HeLoBbIN, LUTOrEHETUYECKUN 1 BUOXUMUYECKUN METOAB!. 1
MP Ne5 «CoctaBneHue poaocrnoBHOW»

Tema 5.2. leHeTuka u 3gopoBbe (1 4)

100 | MeHHble 3aboneBaHMA. XpOMOCOMHble B6omne3Hu. Xapakrep 1
HacrefoBaHMsA HEKOTOPLIX MPU3HAKOB Y YeNioBeKa.

Tema 5.3. Mpobnemsbl reHeT4eckon 6esonacHocTu (1 y)

101 | Mpobnembl reHHol MHXEHepUN. 1

102 | O6ob6Lwatowwmit ypok 3a Kypc Guonorun 10 knacca. 1




TemaTtuyeckoe nnaHnpoBaHue 11 knacc npocunb (102 yaca,

3 Yaca B Hepenuw)

Ne
n/n

Tema ypoka

Konu Hdara
YyecTB npoBeaeHuns
o

YyacoB

Paspen 6. OcHoBbI y4eHus 06 asontouum (30 yacos)
Tema 6.1. Pa3BuTie 3BONIOLMOHHOrO y4yeHus (3 4aca)

1 | OcHOBHble 3Tanbl pa3BUTUS 3BOMIOLMOHHBLIX MAEW. 3HaYeHue 1
pabot K.JIuHHes ans ecTecTBO3HaHUS.
2 | OBontoumoHHble noemn X.b.J1lamapka. 1
3 | BosHukHOBEHME 3BONIOLMOHHOIO yyeHus Y.[lapeuHa u ero | 1
OCHOBHbIE MOJSIOXEHMS.
Tema 6.2. Bug, ero kputepun. Monynsaumu (7 4acoB)
4 | bMonorMyeckun Bna, 1 ero KpUTEpPUMN. 1
5 | YpOK - npakTuKym. 1
JIP Ne 1 «OnucaHue Buga no mopdonornyeckomy
KpUTEpUIO»
6 | NonynAaunoHHas cTpykTypa Buaa. 1
7 "eHeTnyeckun cocTas NONyNALUUN. 1
8 | 'ameHeHune reHodoHAa Nonynauun. 1
9 | 3akoH Xapau-BanHbepra u ycnosus ero BbINONHEHNS. 1
10 | HacnepgcteeHHas UBMEHUMBOCTb U €€ POSib B 3BOSTHOLUN. 1
JIP Ne 2 «BbisiBneHve M3aMeH4YMBOCTU y ocoben OAHOro
Buaa»
Tema 6.3. bopbba 3a cywecTsoBaHue U ee opmbl (2 Yaca)
11 | bopbba 3a cyLiecTBoBaHuMe: BHYTpMBMA0Bas bopbba. 1
12 | bopbba 3a cyllecTBOBaHMEe: MexBuaoBas U 6opbba c | 1
HebnaronpusaTHEIMK hakTopamu.
Tema 6.4. EctecTBeHHbIN 0TOOP M ero opmbl (5 Yacos)
13 | EctecTBeHHbIN 0TOOP 1 ero opMbl: ABUXYLLWNA, 1
CTabUNU3NPyOLLNIA U AU3PYNTUBHBIN.
J1P Ne3 «CpaBHeHue NpoLeccoB ABUXKYLLETO U
crabunusnpyrouiero otoopa»
14 | TBopyeckas ponb ecTecTBeHHoro otbopa. [onosoi oTbop. 1
15 | bruonoruyeckas agantaumsa n eé OTHOCUTENbHbIN XapakTep 1
16 | Ypok npaktukym. JIP Ned4 «M3yuyeHune npucnocobneHHoctn | 1
U €€ OTHOCUTENbHbIA XapaKTep»
17 | Opyrve cakTopbl 3BONOLMM U UX XapaKTepUCTUKA: BOMHbI | 1
XWU3HW, Apeid reHoB, reHHbI MOTOK.
Tema 6.5. BupoobGpasoBaHue (3 4aca)
18 | N3onupytowme mexaHn3mel. 1
19 | MMKpO3BONIOLMOHHbIE npoueccobl.  AnnonaTpuyeckoe | 1
BUA0OOpa3oBaHMe.
20 | Opyrne gopmbl BMAOOOpPA30BaHWUA: CUMMATPUYECKOe W 1
BHe3arHoe.
Tema 6.6. MakpoaBontouus (8 yacoB)
21 | Makpoasontouns. CpaBHuTenbHo -  Mopdonoruyeckue | 1
[0Ka3aTenbCcTBa 3BOMOLN.
22 | [laneoHTOnornyeckne Ooka3aTenbCTeBa 3BOJIIOLMN. 1
23 | 9mbpuonornyeckume [loKa3aTenbCcTBa asonounun. | 1




buoreorpaduyeckme fokasaTenbCcTBa 3BONOLMM.
24 | CoBpeMeHHasa CUCTEMA XMBOTHbIX M pacTEHUMU KakK 1
oTo6paxeHne 3BOMOLUN.
25 | Tvnbl 3BOMIOLUOHHbIX N3MEHEHUN: napannenuam,| 1
KOHBEpPreHuus, AMBepreHuus.
26 |InaBHble  HanpaBnexus  3sonwoumn.  Apomopdo3s u | 1
namoagantaums.
27 | Ypok - npaktukym. JIP Ne5 «BbisiBneHune OCHOBHbIX | 1
apomMop030B y XOPAOBbLIX XUBOTHbIX»
28  Ypok - npaktukym. JIP Ne6 «BbisiBneHne nanoapantauuu 1
Y NOKPbITOCEMEHHbIX PACTEHUN»
06o6weHme (2 vaca)
29 | CemuHap «CoBpemMeHHas Teopusi 3BOSOLMM U €€ 3HauyeHue 1
LN pa3BUTUS €CTECTBO3HAHNAN
30 | O6obuwatoLwmin ypok no Teme: «BONIOLMOHHOE YYEHNEY 1
Pasgen 7. OcHoBbI cenekuun u buotexHonoruu (13 yacos)
Tema 7.1. OcHOBHbIe MeTOAbI cenekumm (8 Yacos)
31 | 3agaun cenekumm n GuotexHonorun. lMoHATME copTa, 1
lwTamMma.
32 | OCHOBHblE METOAbI CENEKLUN. 1
33 | CoBpeMeHHble HanpaBneHns B CeNeKLnm. 1
34 | LleHTpbl NPONCXOXAEHNA KYNbTYPHbIX PACTEHUN. 1
35 | LleHTpbl NnponcxoxaeHns JOMaLLUHUX XUBOTHbIX. 1
36 |3akoH romMomorMyeckux PpsAAoB B HacneacTBEHHOM | 1
N3MEHYNBOCTMN.
37 | OcHOBHble ~ MeToAbl  Cenekuun  PacTeHun. Pabotbl| 1
N.B.Muuypuna n ".[1. Kapneyexko, H.B.LlnuuHa..
38 | OcHoBHble MeToAbl CenekLmMn XUBOTHbIX. 1
Tema 7.2. CoBpeMeHHOE COCTOSIHUE U NepcnekTUBbI buoTexHonorum (4 yaca)
39 | MeHeTnYecKoe KNOHMPOBaHME: NepcneKkTuBbI 1 NPobseMmbI. 1
40 | Cenekuusi MMKPOOPraHU3MOB 1 €€ 0COOEHHOCTM. 1
41 | NMpobnemMbl FrEHHON HXEHEPUN. 1
42 | buotexHonorns. 3Ha4yeHne n NepPCneKTUBbLI Pa3BUTUS. 1
0606weHue (1 vac)
43 | O6obuwatowmn ypok no Teme: «OCHOBbI Cenekuum wu 1
BruoTexHonornmy.
Pasgen 8. AHTponoreHes ( 12 yacos)
Tema 8.1. MonoxeHue YenoBeka B CUCTEME XUBOTHOro mupa (2 4yaca)
44 | Pa3suTve B3rNafoB Ha NpoucxoxaeHve denoseka. JIP Ne7 | 1
«AHanu3 1 oueHKa pasnUYHbIX TMNOTE3 NPOUCXOXKAEHUA
Yyenoseka»
45 | CuctemaTuueckoe MosnoxeHne denoseka. Cxoactso ¢ | 1
XWBOTHbIMW. Pa3nununs YenoBeka 1 XMBOTHbIX.
Tema 8.2. OcHOBHble CTaauK aHTponoreHe3sa (3 yaca)
46 | OcHoBHble cTaguu aHTponoreHesa. [lpealwecTBEHHUKM 1
yeroBeka. [lpeBHenLLme noau.
47 | OpeBHue noau. 1
48 | [NepBble COBPEMEHHbIE JIOAM. 1
Tema 8.3. [IBUxXyLLue cunbl aHTponoreHesa (2 Yaca)
49 | [Buxyuime cunbl aHTponoreHesa. 1
50 | Pewatowasn ponb 06LEeCTBEHHO - TPYAOBbIX OTHOLEHUA B | 1




3BOJTIOLMM yeroBeka. CoBpeMeHHble npobnembl
yenoBeyecKkoro obLLecTBa.

Tema 8.4. MNpapoauHa yenoseka (1 yac)

51 | MpapogmHa YenoBeka. | 1
Tema 8.5. Pacbl n ux npoucxoxaeHue (2 yaca)

92 | XapaKTepucTmka OCHOBHbIX pacoBbIX rpynn. 1
JIP Ne8 «AHanus u oueHKa pasnunyHbIX rMnoTes
dopMupoBaHUs YenoBeYeCKUX pac»

53 | 'vnoTte3bl pacoreHe3a. PakTopbl pacoreHe3a. Kputuka | 1
pacusma.

0606LwweHne (2 yaca)

54 | CemuHap  «EcTecTBeHHbIi 0oTOOp B COBpemMeHHOM | 1
YyenoBeyeckoMm obLLecTBe»

55 | ObobLyatowwuii ypok no Teme: 1

«AHTpoOroreHes»

Pasgen 9. OcHoBbl akonoruu (29 yacos)

Tema 9.1. MNoHsaTne o 6uocepe. Cpeaa ooutaHUa opraHusmoB K ee pakropbl (5 HacoB)

56 | MNpeamer, 3agayun u 3Ha4YEeHNE KO0, 1

57 | SKonornyeckne gakTopbl U UX Knaccuukawms. 1

58 | OcHOBHble cpeabl 06UTaHNsA OpraHN3MoB. 1

59 | 3aKkoHOMEpHOCTM AencTBUS (haKTOpOB. 3aKOH onTumyma un | 1
MUHUMYMa. B3anumopencteme (hakTopos.

60 | OKkonornyeckme HULWH. 1

Tema 9.2. OCHOBHbIE TUMbI IKONOrMYECKUX B3aumMopencTBun (9 yacos)

61 | OCHOBHblE TUMblI 3KOSOMMYECKUX B3aUMOLENCTBUMN. 1

62 | OcHOBHble TUNbI 3KOMOrMYeckux  B3aUMOJENCTBUN:
KOMMEHCanu3m.

63 | OCcHOBHble TUNbI  3KONOTNYECKNX B3aumopencTeum: | 1
NPOTOKOOMEPaLMs, MyTyanu3m, cumomos.

64 | OCHOBHble  TUMbl  3KONOMMYECKMX B3aMmopencTemii: | 1
XWLHMYECTBO W NapasuTM3Mm.

65 | KOHKYpEeHTHble B3aUMOLENCTBUS: BHyTpuBMAoBas | 1
KOHKYPEHLMS.

66 | KOHKYpeHTHble B3aUMOAEWNCTBUSA: MEXBUO0BAS KOHKYPEHLMS. 1

67 | OCHOBHblE 3KOSIOTMYECKNE XapaKTePUCTUKM MOMYNALMUM. 1

68 | lpobnema poxaaemMocTn U CMEPTHOCTMW. 1

69 | duHamuka nonynauuu: pOXAaeMoCTb,  CMEpPTHOCTb, | 1
paccefneHune, TeMMbl POCTa M roMeocTas nonynaunn.
MexaHu3mbl perynsiumu.

Tema 9.3. dkonoruyeckue coobduectna ( 10 yacos)

70 | Okonornyeckne coobuiecta. Knaccudmkauma akocuctem. | 1
JIP Ne9 «OnucaHue 3KoCUCTEM CBOEN MECTHOCTU
(BnpoBas u npocTpaHCTBEHHasA CTPYKTypa, CE30HHble
WU3MEHEeHUS, Hann4Yne aHTPONOreHHbIX U3MEHEHUN)»

71 | OkocucTeMbl ropoaos. 1

72 | Ctpyktypa coobuiectBa: BuAoBasi, Mopdornorudeckas, | 1
Tpoduyeckas.

73 | B3anmocBsa3b OpraHM3moB B COODLLECTBAX. 1

74 | Tunbl NULWEBbLIX Lienen. 1

JIP No10 «CocTtaBneHue cXeMbl NULIEBOW Lenu
aKkBapuyma»




75 | KpyroBopoT BeuiecTB B buocgepe: KpyroBopoT Yriepoaa, 1
Kucnopopga, asoTta, cepbl, ocopa.

76 | Skonornyeckme nupamugbl. 1
NP Ne11 «PeweHune akonornvyeckux sapgay»

77 | TpooyKTMBHOCTb COObLLLECTBA. 1

78 | Buabl 3KONOrnyecknx cykLeccun. 1
NP Ne12 «MccnepoBaHme U3MEHEHUI B 3KOCUCTEMAX Ha
OGuonornyecknx mogensax (akBapmym)»

79 | ArpoueHo3bl Kak 3K0S10rmyeckne CUCTeEMbI. 1
JIP Ne 13 «CpaBHUTeNbHas XapaKTepucTmka NnpupoaHbIX
3KOCMCTEM U arpo3IKoCMCTEM CBOEN MECTHOCTMY

Tema 9.4. BnusHue 3arpsasHeHUN Ha XuBble opraHusmbl (4 yaca)

80 | AHTponoreHHble hakTopbl cpeabl. 3arps3HeHUs Cpeabl. 1

81 | 3arpsisHeHue atMocdepsbl U rngpocdepsl. 1

82 | OcHoBbI paLMOoHasnbHOro NPMPOAONOSb30BaHMUS. 1
NP Ne 14 «AHanu3 u oueHKa nocneacTBUd COOCTBEHHOM
DeATeNbHOCTU B OKpyXawwen cpede, rnodanbHbIX
3KONorn4yeckux npobnem n nyTen Ux peLeHus»

83 | OxpaHa npupodbl 1 eé acnektbl. [lpupogooxpaHuTenbHble | 1
Mepbl.

0606wweHue (1 vac)
84 | VTorosblit ypok no Teme: « OCHOBbI 9KOMOrUm». | 1
Pasgen 10. 9Bontouus 6uocdepbl u yenosek (18 yacos)
Tema 10.1. F'mnoTe3bl 0 npoucxoxaeHun xusHu (5 yacos)

85 | OnpegeneHune Xu3Hu 1 NpU3HaKku XunBeoro. 1
JIP Ne15 «AHanus3 u oueHKa pasfiuyHbIX runores
NPOUCXOXKAEHUA XKNIHNY

86 | Barnsgpbl, runotesbl 1 TEOPUM O NPOUCXOXAEHUN XU3HK: | 1
BuoreHesa u abuoreHesa, akcnepumenTol J1. MacTepa.

87 | B3rnagbl, runoTesbl U TEOPUM O MPOUCXOXAEHUN XU3HK: | 1
Teopmst KOCMO30€B, MaHCNepMuMm.

88 | Teopua npoucxoxaeHus xu3Hu Ha 3emne akagemuka A.U. 1
OnapuHa.

89 | CoBpeMeHHble NPeACTaBNEHNS O MPOUCXOXAEHNN XN3HM. 1

Tema 10.2. OcHOBHbIe 3Tanbl pPa3BUTUA XU3HKU Ha 3emne (4 yaca)

90 | OcHOBHbIE aTanbl pa3BUTUS XU3HU Ha 3eMJIE. 1

91 | F'MnoTe3bl NPONCXOXAEHMA 3yKapUOT. 1

92 | CemuHapckoe 3aHsiTue: « OCHOBHblE HanpaBfEHMS 3BOSHOLMN 1
Pa3nNnyHbIX FPYNn pacTeHWN U XMBOTHbIX B apXeuncKylo,
NMPOTEPO30MNCKYI0 M NanNe030MCKYI0 3Pbi».

93 | CemuHapckoe 3aHATHE: 1
«OcHoBHbIE apomMopd03bl B 3BOSIOLMM  OPraHMYeCcKoro mMupa
B ME3030WCKY0 M KANHO30MCKYH0 3pbi».

Tema 10.3. 9Bontoumna duocdepsbl (7 4acoB)

94 | TMoHatue o 6uocepe. PyHKLMM XNBOrO BELLECTBA. 1

95 | 'paHuubl Brocdepsl. 1

96 | OcHoBHble 3Tanbl pa3uTua 6uocdepsl. Ponb npoueccos | 1
(DOTOCMHTE3a M AbIXaHNS.

97 | BnusHue yenoseka Ha 3BONOLMIO BUocdepbl. 1

98 | AHTponoreHHoe BO3LeWCTBUE Ha Buocdepy. 1

99 | MNoHaTMe 0 Hoocdepe. HoocdepHoe MblLLSIEHME. 1




100 | MexayHapoaHble " HaLMOHasbHble nporpammbl
03[0pOBEHNS NPUPOAHON Cpefpbl.

0606LwweHne (2 yaca)

101 | O6ob6watowmit ypok no teme: bruoccepay.

102 | NToroBoe TecTupoBaHue.
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13. Buomnorus B 3 romax. Tom 3. JI. Teitnop, H. I'pun, V. Crayt. 2004 .

Anpeca caiitoB B UHTEPHETE
1. «Enunas komwteknus [udposeix ObpazoBaTenbHbIX PecypcoBy (Habop mUPPOBBIX PeCypcoB K
yueOnukam siuaun B.B. ITaceununka) (http://school-collection.edu.ru/).
2. www.bio.1lseptember.ru— rasera «buosnorusy -npuinoxenue K «1 CEHTAOP.

http://bio.1september.ru/urok/ - Marepuainsl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX CO3/IaH CaWlT,
ObLTH OomyOIMKOBaHKI B Ta3ete "buonorus". ABropamu caiita mpojenana 0obinas padoTa 1mo
CHCTEeMaTH3HPOBAHHIO I'a3€THBIX CTATEH C YUETOM HIKOIBHOW Y4eOHOM MPOrpaMMBl 10 MPeaMETy
"buonorus".

3. www.bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTUH

4. www.edios.ru — D#aoc — HeHTp TUCTAaHIIMOHHOTO 00pa30BaHHs

5. www.km.ru/education - yueOHbIe MaTepHaiibl U coBapH Ha caiite «Kupumt u Medouii»

6. http://ebio.ru/ - Snexrponnsiii yaeouuk «buonorus». Conep uT Bce pa3/iebl OMOJIOruu: OOTAaHHKY,

300JI0THI0, aHATOMHUIO M (PH3HOJIOTUIO YETIOBEKA, OCHOBBI I[UTOJIOTHH M TEHETHUKH, SBOJIOIIMOHHYIO TCOPHUIO

Y 9KOJIOTHIO.

7. http://djvu-inf.narod.ru/ - snekrponHast 6ubIMOTEKA

8. http://biology.ru/index.php - Caiit siBisiercst IHTepHeT — Bepcueil yueOHOTo Kypca Ha KOMITaKT-JHCKe

"OtkpsiTast buonorua". Meronnueckne Marepuasl MOArOTOBIEHBI COTpYAHUKaMu CapaTOBCKOTO

Il'ocynapcTBeHHOTO YHUBEPCHTETA.

9. Buonoruueckuit paxkynprer MI'Y um. M.B. JlomonocoBa — Www.bio.msu.ru
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