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Mporpamma cpegHero (nonHoro) obuiero obpasoBanus no 6uonorum ans 10-11 knacca «Obwas
Guonorusay. MpodunbHeI ypoBeHb, aBTopoB A.A. KameHckoro, E.A. KpukcyHoBa, B.B. MaceyHunka
/IC60pHMK HOpMaTUBHbIX AokyMeHTOB. buonorus / Coct. 3.[. AHenpos, A. I, Apkagbes. M.: [ipoda,
2006

YuyebHuku KameHnckun A.A., KpukcyHos E.A., [MaceyHuk B.B.
HassaHne Obwas duonorusa. 10-11 knacchbl
WN3patensctBo M.: [ipocba, 2014



NOACHUTENbHAA 3AMNMUCKA

Pabouasi nporpamMma pa3paboTaHa B COOTBETCTBWM C:
1. TpeboBaHusamm PeaepanbHoro KomnoHeHTa MocyaapcTBeHHOro obpasoBaTesibHOro ctaHgapTa
cpepHero obwero obpasosanus (PK FTOC OO0, M.: «[lMpocsewwenner», 2004ron)

2 Mporpamma cpegHero (nonHoro) obuiero obpasoBanus no Guonorun ansa 10-11 knacca «Obwas
Guonorusa». MpodunbHein ypoBeHb, aBTopoB A.A. Kamenckoro, E.A. KpukcyHoBa, B.B.

Maceynuka //COOPHMK HOpMaTUBHBLIX AokymeHToB. Buonorms / Coct. 3.0. Owenpos, A. T,
Apkagees. M.: ipodha, 2006

LUenb: dopmupoBaTh Yy yyalUMXcA 3HaHUS O CTPOEHUM U HKM3HEOEATENbHOCTY
OpraHW3mOB, UX VHAMBMAYaNbHOM U UCTOPUYECKOM Pa3BUTUM, CTPYKTYPE, YHKLMOHMPOBaHNH,
MHOroo6pa3ii 3KOMOMYECKUX CUCTEM, UX U3MEHEHUM NOJ BNUSHUEM AESTENbHOCTY YenoBeka.

3apaum:

O6pasoBaTtenbHble:

O OCBOEHMWE CUCTEMbl OWMONMOrMYECKUX 3HAHUWU: OCHOBHbIX OMONOrMYecKmnx
TEOPUN, Maen U NPUHUMMNOB, NEXalMX B OCHOBE COBPEMEHHOW HAYYHOW KapTWHbI MUpa; O
CTPOEHUU, MHOroobpasnm n ocobeHHOCTAX BuocucTeM (knetka, opraHuam, nonynsauus, Bug,
BuoreoueHos, buocgepa); 0 BblgalOLWMXCA OMONOrMYECKUX OTKPLITUAX U COBPEMEHHbIX
uccnefoBaHuaX B GMONOrnyeckon Hayke;

O O3HAaKOMIIEHMe C MeToAaMuM MNO3HAHUA NpUpPOAbI:  1CCreaoBaTesIbCKUMM
meTodamm GMonornyeckmnx Hayk (LLMTONorMmn, reHETUKK, Cenekumm, GUOTEXHONOTK, SKOMOTUN);
MeToJaMW CaMOCTOSTENIbHOrO NpPoBeAeHNs OGUONOrMYecKkMx uccnegoBaHun (HabnogeHus,
N3MepeHne, IKCMEPUMEHT, MOLENUPOBAHME) W TPAMOTHOTO OCOPMIIEHNS MOMYYEHHbIX
pe3ynbTaToB; B3aMOCBSA3b0 Pa3BUTUS METOAOB M TeopeTYecknx 0600LLeHNn B B1oNorniyeckoi
Hayke;

O oBnageHMe YMEHUSAAMU: CaMOCTOSITENbHO HaxXOAWTb, aHanuaMpoBatb W
MCNonb3oBaTb Bronornyeckyo NHHOPMaLMIO; NONb30BaTLCA BUONOrMYECKON TEPMUHONOMMEN 1
CUMBOJSIMKOW;  yCTaHaBnuBaTb CBA3b Mexay passutmem Guormorv U coumarnbHo-
3KOHOMMYECKUMM N SKOMOrMYeckuMmn npobnemamm 4enoBevecTBa; OLEHMBATb NOCNeacTBUS
CBOEN [OEeATEeNbHOCTM MO OTHOLIEHMIO K OKpyXawllen cpede, COOCTBEHHOMY 3[0pOBbLIO;
obocHoBbIBaTb M cobnogatb Mepbl Npodmnaktki 3aboneeannii 1 BUY-uHdekummn, npasuna
noBegeHus B npupoge u obecneyveHnss 6e30nacHOCTM COOCTBEHHOM XM3HEOEeATENbHOCTU B
Yypes3BblYalHbIX CUTyauUMsiX NPUMPOOHOrO M TEXHOTEHHOr0 XapakTepa; XapakTepu3oBaTb
COBPEMEHHbIE Hay4HbIE OTKPLITUSA B 0BnacTu Guonoruu;

PasBuBatowyme:

O pasBuUTME NO3HABaTeNbHbIX MHTEPECOB, WHTENNEKTyaNnbHbIX U TBOPYECKUX
CNocoOHOCTEN B npouecce: 3HAKOMCTBA C BblOAlOLWMUMUCS OTKPLITUAMU U COBPEMEHHBLIMM
nccnefoBaHusMM B BMONOrMYECKON Hayke, pellaeMbiMK et npobnemamu, Metogonornei
Bronormyeckoro MccnenoBaHus; NPOBEAEHUSI 3KCMEPUMEHTANbHbLIX WCCMEAOBAHUN, PELUEHNS
Guonormyeckmx 3agad, mogenupoBaHusi Buonormyecknx OOBEKTOB U MPOLIECCOB; WU3Y4YeEHWS
BblOAOLLMXCS OOCTMXKEHUIA BUONOrMK, BoLeaLWmnX B 06LLEe4EN0BEYECKYHO KYNbTYPY; COXHBIX 1
NPOTUBOPEYMBLIX NYTEN PA3BUTUS COBPEMEHHbBIX HAaYYHbIX B3rNS40B, MAEN, TEOPUN, KOHLIENLIMA,
PasfNYHbIX FMNOTE3 (O CYLHOCTU M MPOUCXOXOEHWUM KWU3HW, YenoBeka) B xofe paboTtbl C
Pa3NUYHLIMU UCTOYHMUKAMK MHGOPMALNK;

BocnutaTtenbHble:

O BOCNMTaHMe: YOEeXOEHHOCTW B MO3HABAEMOCTY XMBOW NPUPOAbLI, CIOXHOCTU W
CaMOLIEHHOCTM XM3HM KaK OCHOBbl 0OLLEYENnoBEYECKNX HPABCTBEHHbLIX LIEHHOCTEN WU
paLMOHanbLHOr0 MPMPOAONONb30BaHNS; HEOOXOANMMOCTU BEPEXHOr0 OTHOLIEHUS K NPUPOAHOM
cpede, COOCTBEHHOMY 3[40POBbLIO; YBaXEHUS K MHEHWID OMMOHEHTA npu  OBCyXaeHun
Bronornyecknx npobnem;



0 npuodpeTeHUe KOMMNETEHTHOCTU B paLMOHaNbHOM  NPUPOAONONb30BAHMM
(cobnitogeHne npaBun NOBEAEHWS B NPUpOAE, COXPAHEHUS! paBHOBECKS B 9KOCUCTEMAX, OXPaHbI
BMOOB, 3KOCUCTEM, Buocdepbl) U CoxXpaHeHUn COBCTBEHHOro 340poBbs (CobnoaeHue mMep
npocunaktukm  3abonesaHun,  obecneveHne  6e30MacCHOCTU  XWU3HedeATenbHOCTM B
Ype3Bbl4aNHbIX CUTYaLMAX NPUPOLHOTO Y TEXHOTEHHOrO XapakTepa) Ha OCHOBE MCMOSIb30BaHUA
Bronornyeckmx 3HaHWM N YMEHWIA B MOBCELHEBHOW XN3HW.

Tpe6GoBaHUA K 3HAHUAM U YMEHMSIM BbIMYCKHUKOB

B pesynbmame u3sy4eHusi 6uosio2uu Ha npoghunbLHOM ypoeHe 8biMnyCKHUK GO/MKeH

3HaTb /NOHUMATb

O OCHOBHblE  MOJIOKEHUSA ~ Guonormyeckux Teopun  (KneToyHas Teopus;
XPOMOCOMHasi TeOpuUs HacnedCTBEHHOCTW; CUHTETMYECKas Teopus 3BOSOLMKM, Teopus
aHTpornoreHesa); y4eHun (0 nNyTax W HanpasneHusx asonoumn; H.M. BaBunosa 0 LeHTpax
MHOroobpasus 1 MpoMcxXoxaeHus KynbTypHbIX pactenuid; B.W. BepHaackoro o 6uocdepe);
CywHocTb 3akoHoB ([.MeHpgens; cuenneHHoro HacnegoBauus T.MopraHa; roMonormyeckmx
PSAOB B HacneACTBEHHOM W3MEHYMBOCTM; 3apOAbILIEBOr0 CXOACTBA; OWOreHeTU4ecKoro);
3aKOHOMEePHOCTEN (M3MEHYUBOCTY; CLENNEHHOTO Hacnea0BaHWs; Hacne4oBaHWs, CLENEHHOrO C
MoSsIoM; B3aMMOLENCTBUS FTEHOB M UX LMTOSOMMYECKMX OCHOB); MpaBun (OOMUHUMPOBAHMUS
[.MeHgens; akonormyeckon nupammabl); rnoTes (YUCTOTbl rAMET, CYLLHOCTU U NPOUCXOXAEHNS
XXWU3HM, NPOUCXOXAEHUS YENOBeKa);

0 cmpoeHue 6uono2uyeckux 06bLeKmos:  KINEeTKM (XMMUYecKun coctaB W
CTPOEHUE); FEHOB, XPOMOCOM, XEHCKUX WM MYXCKMX rameT, KNeTOK MpPOoKapuoT M 3yKapuoT;
BUPYCOB; OAHOKIIETOYHbIX M MHOTOKIIETOYHbBIX OPraHU3MOB; BUAa 1 9KOCUCTEM (CTPYKTYypa);

0 cywjHocmb 6uosio2uyeckux npoueccoe U seneHull: obMeH BELLECTB U
NPeBpaLLEHNs SHEPrMM B KNeTKe, (POTOCUHTE3, MNACTUYECKUA N SHEPreTMYecKnin obMeH,
BpoxeHne, XeMOCUHTE3, MUTO3, MENO3, pPa3BUTUE raMeT Y LIBETKOBbIX PACTEHUN U NO3BOHOYHbIX
XMBOTHbIX, Pa3MHOXeHWe, ONMoA0TBOPEHME Y LIBETKOBbIX PACTEHWUI U MO3BOHOYHbIX XXMUBOTHBIX,
WHOMBMOYanNbHOE pasBUTUE OpraHuMama (OHTOreHe3), B3aMMOLEWCTBME T[EHOB, MOMyYeHUe
retepo3uca, NONWMIONAOB, OTAANEHHbIX rMOpUOOB, AEVCTBUE WCKYCCTBEHHOrO, ABWXYLLETO W
ctabunuanpytowero otbopa, reorpaduyeckoe u 3Korormyeckoe BugoobpasoBaHue, BRUSHUE
9NEMEHTapHbIX  (haKTOPOB  3BOMIOLUMM  HA  reHodoHZ  monynauuu,  opmupoBaHue
npUCcnocobneHHOCTN K cpede obuTaHus, KpyroBOPOT BELeCTB W MpeBpalleHuss 3Hepruu B
akocuctemax n buocdepe, aonoums Guocdepsl;

0 COBPEMEHHYI0 6MONOrMYecKyr0 TEPMUHONOTNI0 U CUMBOJIUKY;
yMeTb
O 06BSACHIMBb: PONb OUONOrMYECKUX TEopWUid, MAEW, NPUHLMMNOB, rMMNOTE3 B

(bopMMpOBaHUI COBPEMEHHON ECTECTBEHHOHAYYHOW KapTUHbLI MUPa, HaYy4YHOrO MUPOBO33PEHNS;
€OMHCTBO >XMBOW W HEXMBOW MPUPOAbI, POACTBO >KMBbIX OPraHU3MoOB, WCMONb3ys
Buonormyeckne Teopuu, 3akOHbl M MpaBuna; OTpULATENIbHOE BMUSHWE ankorons, HUKOTMHA,
HApKOTUYECKUX BELLECTB Ha pa3BUTME 3apodbllla YEnoBEKa; BIMSIHWE MYTareHOB Ha OpraHu3m
YyenoBeka; B3aMMOCBS3M OPraHM3MOB M OKPYXalLlen cpedbl; NPUYMHbI 3BOMOLUM BUAOB,
yenoseka, OGuocdepbl, equHCTBA YENOBEYECKUX pac, HACMEACTBEHHbIX W HeHacneaCTBEHHbIX
M3MEHEHWI, HAaCNEACTBEHHbIX 3a00NeBaHMIA, FEHHBIX 1 XPOMOCOMHbIX MyTaLuMiA, yCTONYMBOCTH,
camoperynsauun, CcamopasBUTUS M CMEHbl 3KOCUCTEM, HEOOXOOMMOCTM COXPaHEHUS
MHOroobpasusi BUaoB;

0 ycmaHaenueame 63auMocesi3u CTPOEHUs U (PYHKUMWN MOMEeKyn B KIeTKe;
CTPOEHUS N (PYHKUMM OPraHoMAOB KMETKW; MNacTUYECKOr0 U 3HEepretTudeckoro obmeHa;
CBETOBbIX M TEMHOBbIX peakuuil (POTOCUMHTE3A; ABWXYLMX CWUM 3BOMOLUK; NyTEW W
HanpaBeHW 3BOIOLMNN;

0 pewams 3a4a4n PasHON CIOXHOCTM No Buonoruu;

0 cocmaensimb CXeMbl CKpeLMBaHWs, MyTel nepeHoca BeLeCcTB U 3HEprun B



akocucTemax (Lenu NUTaHus, NULLEBLIE CETH);

0 onucbigamb KNETKWN PACTEHWI U XUBOTHBIX (NO4 MUKPOCKOMOM), ocoben B1uaa no
MOpONOr1uyeCKOMy KpUTEpUI0, 3KOCUCTEMBI 1 arpO3KOCUCTEMbI CBOEN MECTHOCTY; FOTOBUTD U
onucbiBaTb MUKponpenaparsl;

O eblsieNiamb NpucnocobneHnss opraHMamMoB K cpeae obutanus, apomopdosbl K
uonoaganTaumMm y pacTeHUn U XUBOTHbIX, OTMNYUTENbHbIE MPU3HAKW XMBOTO (Y OTAESbHbIX
opraHuMamoB), abuoTuyeckme u 6uUOTUYECKME KOMMOHEHTbI 3KOCUCTEM, B3aUMOCBA3M
OpraHu3MOB B 9KOCUCTEME, WCTOMHUKM MyTareHoB B OKpyxatowwen cpeae (KOCBEHHO),
aHTPONOreHHbIE M3MEHEHUS B 9KOCUCTEMAX CBOETO PETVOHA;

0 uccnedosams GUONOrNYECKME CUCTEMBI HA BLONOrMYECKNX MOAENsX (akBapuyMm);

O cpasHueamp Guonornyeckne o6bEKTLI (KNETKM PacTeHUN, XMBOTHLIX, rPUOOB U
BakTepuin, IKOCUCTEMBI U arpOSKOCUCTEMbI), MPOLLECCHI U ABNEHNS (OOMEH BELLECTB Y pacTeHMI
W XKMBOTHbIX; NNACTUYECKWUA U dHEepreTUYeckuii obmeH; (OTOCMHTE3 M XEMOCUHTE3; MUTO3 W
meiio3; 6ecrnonoe n MNonoBoe pa3MHOXEHWE; ONSI0AO0TBOPEHUE Y LBETKOBbIX PACTEHWUN U
NO3BOHOYHbBIX XMBOTHbBIX; BHELIHEE W BHYTPEHHEE OMNoAOTBOPEHWE; POPMbl €CTECTBEHHOIO
oTOOpa; UCKYCCTBEHHBLIA W €CTECTBEHHbIM OTOOP; cnocobbl BMAOOOPa3oBaHMs; Makpo- K
MUKPOSBOSIOLMIO; NYTU M HANPaBNEHWS 3BOMIOLMW) U AenaTb BbIBOAbI HA OCHOBE CPaBHEHMUS;

O aHanusuposamb U OUeHUBamb Pa3NUYHbIe TUNOTE3bl CYLHOCTU XWU3HW,
MPOVUCXOXAEHNS XW3HM W YenoBeka, 4YEnoBeYecKMx pac, rnobanbHble aHTPOMNOreHHble
n3mMeHeHns B Guocepe, aTUYeCKMe acnekTbl COBPEMEHHBIX MCCMeaoBaHWii B Guonornyeckomn
HayKe;

O ocyujecmenisimb caMocmosimesibHbIl Nouck 6uonozuyeckol uHghopmayuu B
Pa3fMYHbIX MCTOYHMKAX (Y4eOHbIX TeKCTax, CnpaBOYHMKAX, Hay4YHO-NOMYMAPHbIX WU3AAHWUSIX,
KOMMbOTEPHbIX Ba3ax, pecypcax MHTepHET) 1 NpUMEHSTb ee B COBCTBEHHbIX UCCNEA0BAHMUAX;

MCNoNb30BaTb NPUMOBPETEHHbIE 3HAHUA U YMEHUSA B NPaKTUYECKOWU AEATENIbHOCTU U
NOBCeAHEBHOW XN3HU AMS:

O rPaMOTHOrO 0dhOpMMeHNUst Pe3ynbTaToB B1ONOrMYecKnX NcCreaoBaHum;

O obocHoBaHMA 1 CcobMIOAEHUS MpaBWil NOBEAEHUS B OKpyxatolen cpene, Mep
NPOMUNAKTUKN pacnpoCTpaHEHUs BUPYCHbIX (B TOM uucne BUY-uHdekumm) n apyrux
3aboneBaHuii, CTPECCOB, BPEAHbIX MPUBLIYEK (KYpeHUe, ankoronnam, HapkoMaHus);

O OKasaHus MepBOi MNOMOLUM NpPU MNPOCTYAHbIX W OpYyrMx 3aboneBaHusix,
OTPaBMEHWUN NULLEBLIMU NPOAYKTaMY;

O onpeneneHnss CobGCTBEHHOM MO3ULUMKM MO OTHOLUEHUK K 3KONMOrMYEeCKUM
npobnemam, NOBEAEHMIO B NPUPOAHON Cpeae;

O OLEHKM OTMYECKMX acfeKToB HEeKOTOpbIX —WccrefoBaHuit B obnactu
BroTexHonorMM (KNOHMPOBaHME, UCKYCCTBEHHOE OMNOAOTBOPEHME).




CopepxaHue Kypca bmonoruu

10 knacc
(102 vaca. 3 Yaca B Hegent)

Pasnen 1. Beepenune B 6uonoruio (6 yacos)

Buonorua kak Hayka. Mecto Guonormm B cucteme Hayk. 3HayeHwe Guonorum ans
NMOHUMAHMA Hay4YHOW KapTWHblI Mupa. CBA3b OGUMOMNOrMYECcKUX AMCUUNIUH C APYruMu
Haykamun (Xumuen, puankon, matemaTtu KOW, reorpadmen, actpoHomuen un ap.). Ponb
Guonornyecknx  Teopun, uvagen, rmnotes B (hOPMMPOBaAHMK COBPEMEHHOM
€CTECTBEHHOHaY4HOW KapTuHbI Mupa. OB6bekT nayveHns 6uonormm — Guonoruyeckue cucrte-
Mbl. O6wume npusHakn Guonornyecknx cuctem. MeToapl NO3HAHNUSA XKMBOW NPUPOAbI.

[leMOHCTpaUMM  NOPTPETOB  Yy4eHbIx-bmonoroe,  cxem, Tabnuy, dparmeHToB
BMOEO(MNBbMOB M KOMMNbIOTEPHbIX Nporpamm: «Cesi3b Guonornn ¢ OpyrMMu Hayka My,
«bunonornyeckne cuctembl», «YPOBHU OpraHusauun XuBow npupodbl», «MeTogbl no3HaHus
XXMBOW NPUPOAbI».

Paspgen 2. OcHoBbI uutonorum (46 yacoe)

MNpegomeT, 3ajaum M MeTodbl UCCRedOoBaHWS COBpPEe MEHHOW LMTONOrUu. 3HaveHue
LMTONOMMYECKUX UCCNEOoBaHWA AN Apyrux OGMONOrMYeckux Hayk, Meaw UWHbI, CenbCKOro
xo3ancTea. ctopus oTKpbITUS U U3yyveHus Knetkn. OCHOBHbIE MOSIOXEHUS KNETOYHOW
Teopuu.

3HayeHne KNeTo4YHOW Teopuu Ana passuTua Ouonorun. KneTka kak eauHuua
pasBUTUSA, CTPYKTYPHAs U (OYHKLMOHaNbHasa eauHMULa X1BOro.

XvMmnyeckun coctaB KneTku. Boga w ppyrme HeopraHuyeckume BeLLECTBa, UX poSib B
XuU3HedesaTenbHoCcTU kneTkn. OpraHudyeckue BellecTBa: yrnesodbl,  6enku, nunuapbi,
HYKNenHoBble KncnoTbl, AT®, ux cTpoeHne u ponb B knetke. PepMeHTbl, X ponb B
perynsaumm npoLeccoB XU3HEAEeATENbHOCTH.

CTtpoeHune npokapuoTuyeckon knetkn. CTpoeHue 9YKapMoTUYECKON KNETKMN.
OcCHOBHble KOMMOHEHTbI kneTkn. CTpoeHne MembpaH. CTpoeHne u  PyHKLUK aapa.
XUMUYECKUA COCTaB U CTPOEHWE XPOMOCOM. LluTonnasma v OCHOBHble opraHomibl. Wx
yHKUMM B KNeTKe.

OcobeHHOCTM CTpoeHUs KNeTok BakTepun, rpnboB, KUBOTHBLIX U pacTeHuin. Bupycel v
6akrepnodparun. Bupyc ClMiA[da.

O6mMeH BeLlecTB M NpeBpalleHUss 3HeprnyM B KreTke. Katanutuyeckun xapakrep
peakumn obmeHa Be wecTB. nactnyecknn n aHepretTuyeckun obmeH. OCHOBHbIE aTanbl
3HepreTnyeckoro obmeHa. OTnuymTEnbHbIE OCOBEHHOCTU MPOLLECCOB KIETOYHOrO AblIXaHWS.
Cnocobbl nony4yeHnsi opraHMYeckmx BELLECTB: aBTOTPOdbI U reTepoTpodbl. POTOCUHTES, €ro
thasbl, koCMUYecKast pornb B brocgepe. XeMOCUHTES M ero 3Ha4YeHue B brocdepe.

BrocuHTes 6enkos. MoHsATUE o reHe. [JHK — ncTouHmK reHeTnyeckon nHdopmMaumn.
eHeTnyeckMn kod. MaTpuuHblM npuHUMn BuocuHTeda GenkoB. ObpasosaHue n-PHK no
matpuue OHK. Perynaumsa 6uocuHTesa.

MoHsATME O romeocTase, perynaums npoLeccoB MpeBpalleHUst BELeCcTB WM 3Hepruu B
KneTke.

[leMoHCTpaumns MuUKponpenapatoB KMETOK pacTe HUM U XKMBOTHBIX; MOZENEN KNeTku;
OMbITOB, WIMIOCTPUPYIOLWMX npouecc doTocuHTesa; mogenen PHK u [OHK, pasnunyHbix
MOSIEKYN M BUPYCHbIX YacTuu; CxeM nytend metabonusma B KMeTKe; Mogenu-anniukauum
«CuHTe3 Genkay, cxem, Tabnuu, ¢parMEHTOB BUAEO (OMTBMOB M KOMMLIOTEPHBIX MPOrpamm:
«OnemMeHTapHbI cocTaB Knetkn», «CTpoeHne Monekyn BoAbl, YrneBogoB, NUMMOO0BY,
«CTpoeHne monekynbl Genka», «CtpoeHne monekynel OHK», «Pegynnukaums monekynebl
OHK», «CtpoenHne monekyn PHK», «CtpoeHue knetku», «CTpoeHue nnasmaTuyeckom
mMembpaHbl», «CTpoeHue sapay, « XpoMoCcoMbl», « CTPOEHME KINeTOK MPOKapUOT 1 3yKapuoT»,



«CTtpoeHne Bupyca», «O6BMeH BeLLeCTB W MpeBpaLleHUs 3SHEPruM B KIETKeY,
«QHepreTuyeckuin  obmeH», «buocuHTes  Benkar», «XemMocuHTE3», «DOTOCMHTESY,
«XapaKkTepucTuka reHay.

JlabopamopHsble u npakmu4eckue pabomsi

CTpoeHne  3ykapuoTuyeckux  (PacCTUTENbHOW, XM BOTHOW,  rpubHOM)  u
NpoKapnoTUYECKUX (GaKkTepuanbHbIX) KNETOK.

HabniogeHve nnasmonusa n gennasmonusa B KneTkax annagepmuca nyka.

HabniogeHve 3a oBUXEHUEM LMTOMNAa3Mbl B paCTUTENbHbIX KeTKax.

HabntogeHne Knetok pacTeHWR, XMBOTHbIX, OakTepuit nog MUKPOCKOMOM, WX
U3yyYeHue 1 onucaHue.

[puroToBnNeEHNe 1 onNMcaHne MUKPONpenapaToB KNEeTOK pacTEHNUN.

OnbITbl MO ONpeeneHno KaTanuTNYeckon akTUBHOCTU (DEPMEHTOB.

N3y4yeHne XxpOMOCOM Ha roTOBbIX MUKpONpenaparax.

N3ydyeHune KneTok 4poxoKen nog MUKPOCKOMOM.

OnbITbl MO M3Y4EHNIO NNA3MONN3a U AenNNa3Monnsa B pacTUTENbHON KNETKe.

N3yyeHune a3 MMTO3a B KreTkax KopeLuka fyka.

CpaBHeHWe CTPOEHUS KNETOK pacTEHUI, XUBOTHBIX, rprboB 1 Baktepun.

CpaBHeHuWe npoueccoB (hOTOCMHTE3a U XEMOCUKH Tesa.

Paspen 3. PasamHOXeHMe U MHAMBUAYaNbHOE pa3BUTUE OpraHU3moB (17 yacos)

CamoBocnpoussefeHne — BceobLee CBOMCTBO XMBoro. MuTos kak ocHoBa 6ecnonoro
Pa3MHOXEHWS U POCTA MHOTOKINETOYHbIX OPraHM3MoB, ero hasbl U 61MONorMyeckoe 3HavyeHue.

®opMmbl pasMHOXeHUst opraHuMamoB. becnonoe pasmHoxeHue u ero Tunbl. lNonosoe
pasmHoXeHune. Meito3, ero 6Guonornyeckoe 3HayeHne. CnepmartoreHes. OoreHes.
OnnopoTBopeHne. OcobeHHOCTVM ONNMOAOTBOPEHNS Y LIBETKOBbIX pacTeHwi. buonornuyeckoe
3HaYeHne onnoaoTBOPEHNSI.

MNoHsATME MHOMBMAYANbHOTO pas3BUTUS (OHTOreHe 3a) opraHvMamoB. [leneHue, pocT,
ouddepeHUMaLmns  KNeToK, OpraHoreHes, pas3MHOXeHue, cTapeHue, CMepTb ocoben.
OHToreHe3 pacteHun. OHTOreHe3 XMBOTHbIX. B3avMoBNUsiHME 4yacTen pasBMBalOLLErocs
3apogpiwa. BnuaHue akTtopoB BHELWHEWN cpefbl Ha pa3sBuTUe 3apobiwa. PocT u passuTue
opraHu3ma. YpoBHM npucnocobneHns opraHuama K M3MeHsito wumcs ycnosuam. CrtapeHue
“ cMepTb opraHmnama. Cneuudmka oHToreHesa npun 6ecnonom pa3MHOXE HUN.

NemoHcTpauuss Tabnuu, cxem, ¢parMeHToB BuAEOMUIBMOB W KOMMbHOTEPHbIX
nporpamm, UNCTPMPYOLLMX Buabl 6ecnonoro 1 NonoBoro pasMHOXeHNs, 3MOPUOHaNbHOro
M NOCTIMOPMOHANBHOTO Pa3BMTMSI BbICLUMX PaCTEHWI, CXOOCTBO 3apoAblllen MO3BOHOYHbIX
XMBOTHBbIX, NPOLECCOB MUTO3a 1 MENO3a.

JlabopamopHbie u npakmuyeckue pabomsi

CpaBHeHMe npoueccoB MMTo3a U Meio3a. CpaBHEHME MPOLLECCOB Pa3BUTUSA MOSOBbIX

KNETOK Y paCTEHWUN N XNBOTHbIX.

Pasgen 4. OcHoBbI reHeTUKM (28 yacos)

Nctopmnsa pasButus reHeTukn. 3aKOHOMEPHOCTM HacnegoBaHWs MPU3HAKOB,
BbisiBNeHHble . MeHgenem. Mbpuaonornyecknn MeToh M3yYeHust HacrneaCTBEHHOCTW.
MoHornbpuagHoe ckpelimBaHne. 3akoH AOMUHMPOBaHWA. 3aKOH pacuwiennenus. onHoe wu
HEMosIHoe [AOMMHMPOBaHME. 3aKOH YMCTOTbl raMeT M ero uutonornyeckoe oboCHOBAHME.
MHOXeCTBeHHbIE annenu. AHanusmpytollee ckpelmBanme. QurnbpuaHoe n nonurnbpmaHoe
CKpeliMBaHMe.  3aKOH  HEe3aBUCMMOTO  KOMOWHMpoBaHusl.  PeHotTun U reHoTun.
LinTonornyeckme oCHOBbI reHETUYECKMX 3aKOHOB HacneaoBa Hus.

leHeTM4Yeckoe onpegenexHne nona. 'eHeTnyeckass CTPYKTypa MOSOBLIX XPOMOCOM.
[OMOramMeTHbIV 1 reTeporaMeTHbIV Nnon. HacnegosaHWe NPU3HAKOB, CLEMNEHHBIX C NOMOM.

XpOMOCOMHasi Teopusi HacneacTBEHHOCTU. [pynnbl cuenneHus reHoB. CuenneHHoe
HacnegosaHue npusHakoB. 3akoH T. MopraHa. lNMonHoe u HEMomnHoe CUEMneHMEe reHOB.



[eHeTnYeckne KapTbl XpOMOCOM.
[eHOTMN Kak LenocTHas cucteMa. XpOMOCOMHas (sgepHas) v uutonsasmartudeckas

HaCneaCTBEHHOCTb. B3saumogerictane annenbHbIX  (QOMUHMPOBaHMe, He nosHoe
OOMWHMPOBaHWE,  KOOAOMWHMPOBAHWE M CBEPXOOMWHUPOBAHUE) W HeannenbHbIX
(KOMMMeMeHTapHOCTb, 3nNucTas W NONUMEpPUs) TeHOB B onpegenieHun NMPU3HAaKOB.
MnenoTponus.

OcHOBHble (hOpMbl  M3MEHYMBOCTU. [€HOTUNMYE cKas M3MEHYMBOCTb. MyTauuu.
[eHHblE, XPOMOCOMHbIE W TEHOMHble MyTauun. CoMaTUyecKMe W reHepaTMBHbIE MyTaLMW.
MNonynetanbHble WM netanbHble MyTauuwu. [puUyKMHBI M YacToTa MyTauui, MyTareHHble
thakTopbl. IBONIOLMOHHAS POSb MyTaLUN.

KombuHaTMBHas M3MEHYMBOCTb. BO3HWKHOBEHME pa3nMYHbIX KOMOWHALMIA FEHOB
X POfb B CO3A4aHWM FeHEeTUYEecKoro pasHoobpasuwsi B npeaenax Buaa. OBO NOLMOHHOE
3HaYeHne KOMOUHATMBHON M3MEHUYMBOC TU. 3aKOH FOMONOrMYECKMUX PSAAOB B HACNEACTBEHHOW
N3MEHYNBOCTH.

deHoTUNUYeCKass, UM MOAUGMKALMOHHAS, M3 MEHYMBOCTb. POMb yCnoBMN BHELLHEN
cpedbl B pasBMTUM W MPOSIBIEHUM MPU3HAKOB M CBOMCTB. CTaTUCTK YEckne 3aKOHOMEPHOCTU
MOAMNPUKALMOHHOM N3MEHUYMBOCTU. YNpaBneHne JOMUHNPOBAHNEM.

[emoHcTpauus mogenen-annnvkauni, Tabnuu, cxem, gparMeHToB BMAEO(UIEMOB 1
KOMMbIOTEPHLIX MPOrpamMm, WUNACTPUPYIOWMNX 3aKOHbl HACNeaCTBEH HOCTM, MNepeKkpecTt
XPOMOCOM; Pe3ynbTaToB ONbITOB, MOKa3biBalOLWMX BNUSHWE YCMOBUW cpedbl Ha
M3MEHYMBOCTb OPraHU3MOB; repbapHbIX MaTepuanos, KON NEKUWid, Mynsken rmbpuaHbix,
NONUNNONOHBIX PaCTEHUN.

JlabopamopHble u npakmu4eckue pabomel

N3yyeHne N3aMeHYMBOCTM y PACTEHWI U XKMBOTHbLIX, NOCTPOEHNE BapMaLMOHHOIO psaa
N KpMBOW. VI3y4yeHne beHOTUNOB pacTeHUN.

PelweHune reHeTnyeckmx 3agau.

Paspen 5. F'eHeTuka yenoBeka (4 yaca)

MeToabl M3y4yeHWss HacneacTBEHHOCTU YenoBeka. [eHeTudeckoe pasHoobpasue
yenoseka. ['eHeTUYeCkMe OaHHble O MPOMCXOXAEHWM YerioBeka U YenoBEYECKUX pacax.
XapakTep HacnegoBaHUs MpWU3HAKoB Y YenoBeka. [eHeTMyeckne OCHOBbI 3[40POBbA.
BnnsiHne cpegbl Ha reHeTWyeckoe 340pOBbe 4yenoBeka. [eHeTnyeckme GonesHu. [eHoTun u
3popoBbe yenoseka. [eHodoHa nonynsumn. COOTHOWEHWE BUONOTrMYEcKoro U CoLManbHOro
HacnegoBaHusa. CoumanbHble NPobnembl reHeTUKW. JTudeckne npobrnembl reHHOM
NHXeHepun. [eHeTMYecKMn npOrHO3 M MEAMKO-TEHETUYECKOE KOH CyNnbTUPOBaHWE, WX
npakTM4yeckoe 3HayeHne, 3agadn 1 NePCNeKkTUBHLI.

JemoHcTpauuss Tabnuu, cxem, ¢parMeHTOB BWAEOMUIBMOB W KOMMNbHOTEPHbIX
nporpamMm, UNNMOCTPUPYIOLLMX XPOMOCOMHbIE aHOManuu 4YenoBeka M WX e HOTUNUYECKMe
NPOSIBNEHUS.

Mpakmuyeckas paboma

CocTaBneHve poaoCrnoBHbIX.

Pesepe spemeHu — 1 yac.

11 knacc
(102 vaca, 3 waca e Hedenr)
Paspen 6. OcHoBbI yueHus 06 aBontoumuu (30 yacos)
CyWwHOCTb 3BOMIOLMOHHOTO nogxoda M ero metogonornyeckoe 3HaveHune. OCHOBHbIE

NpM3Hakn GUOMorMyeckor 3BOMOLMK: adanTMBHOCTb, MOCTyNaTeNbHbIN xapaktep,
NCTOPUYHOCTb. OCHOBHbIE NPOBNEMbI M METOAbI 9BOMOLMOHHOMO YYEHUS, Er0 CUHTETUYECKNN
Xapakrep.

OcHOBHbIe 3Tanbl pa3BnUTUA 3BOJIIOLMNOHHbIX naen.
3HayeHne AaHHbIX AOpyrnx Hayk ana gokasartesibCtBa 3BOOLUUnN OpraHn4eCckoro Mmpa.



KomnnekcHOCTb MeTod0B U3y4YeHUst 3BOMIOLMOHHOrO npoLiecca.

Bua. Kputepum  Bupga.  BupoobpasosaHue. MonsaTne MUWKPO3BOIIOLUN.
MonynsuuoHHas cTpykTypa Buga. lMonynaums kak aneMeHTapHas 3BOMIOLMOHHAA ean Huua.
daKkTopbl 3BOMIOLUMN U UX XapakKTepucTuka.

EcTecTBeHHbIN 0OTOOP — [OBWXKYyLWAaA W Hanpaenswowas cuna 3BOSHOLUN.
Mpeanocbinkn OencTBus ectecTBeHHoro otbopa. HacneactBeHHas reTeporeHHOCTb 0coben,
BroTnyeckmit noteHuman u 6opbba 3a cyuiectBoBaHue. ®opmbl 60pbOLI 3a CyLLECTBOBAHME.,
bopbba 3a cywiectBoBaHME Kak OCHOBA ecTecTBeHHOro otbopa. MexaHuam, oObekT U cgepa
pencteus otoopa. OcHoBHble hopmbl 0T60pa. Ponb ectectBeHHOro otbopa B hopMUpoBaHuin
HOBbIX CBOMCTB, NMPW3HAKOB WU HOBbLIX BUA0B.

BosHukHOBEHNE afjantauuu 7 nx OTHOCUTESbHbIV xapakrep.
B3anmonpucnocobneHHOCTb BUAOB Kak pe3ynbTaT AeNCTBUS eCTECTBEHHOrO oTbopa.

3HayeHne 3HaHUN O MUKPOIBOMIOLMM ANS YNPaBfieHUs MPUPOLHBIMU MONYNALUMSAMM,
peLleHns NpobrnemM oxpaHbl NPUMPOAbI U pauroHanbHOro NPUPOAONONb30BaHNUS.

MoHaTne o wmakpoaBonoumMm. COOTHOLIEHME MUKPO- U MaKpO3BOSOLNN.
Makpoasonioums 1 unoreHes.

OnddepeHumaums opraHu3mMoB B XoAe (punoreHesa Kak BblpaKeHWe MporpecCUBHOM
asonoumn. OCHOBHblE NPUHUMMBLI NpeobpasoBaHMs OpPraHoB B CBA3N C WX (PYHKUMENR.
3aKoOHOMEpPHOCTH hunoreHesa.

[MaBHble HanpaBfeHNs 3BOMIOLMOHHOTO npoLiecca.

CoBpemMeHHOe COCTOSIHME 3BOSIIOLUMOHHOW Teopuu.  MeTodororMyeckoe 3HavyeHue
3BOSOLMOHHOW TEOpUKN. 3HAYEHWE ISBOMIOLMOHHON TEOPUWM B MPAKTUYECKOW OEeATENbHOCTM
4yenoBeka.

[leMOHCTPaUKs XUBbIX PACTEHUI W XMBOTHbIX, repbapHbIX 3K3eMMNAPOB, KOMNEKLMN,
NOKa3bIBaKOLMX MHOMBMAYANbHY M3MEHYMBOCTb M pas3HooOpasve COPTOB KymbTypPHbIX
pacTeHMn M NOpoA AOMALLUHUX XXMBOTHbLIX; MPUMEPOB FOMOSIOMMYHbBIX U aHarnorM4yHbIX
OpraHoB, WX CTPOEHUSI U TPOUCXOXKAEHUS B MpolLlecce  OHTOreHesa; Ttabnuu, cxewm,
(bparmeHTOB BMOEOUIIBMOB M KOMMbIOTEPHBIX NPOrpaMM, WAMIOCTPUPYIOLWMX pesysbTaThl
NpMCNocobneHHOCTN OpraHn3mMoB K cpede 0buTaHus u pesynbTaTbl BUOo00OpasoBaHus, a
Takke  WNMIOCTPUPYIOWMX — NpoLeccbl  BMAOODOpa3oBaHWsi M CO OTHOLUEHWE  MyTew
MPOrpeccnBHON BUONOrMYECKON 3BOMHOLNN.

JlabopamopHsie u npakmuyeckue pabomei

N3yyeHne npucnocobneHHOCTM OpraHn3moB K cpeae obutaHus.

HabntogeHune 1 onucanne ocoben Bnaa no Mopdonornyeckomy KpUtepuio.

BbisiBNeHne nameH4nBOCTU Y 0coben ogHoro Bmaa.

BbisiBNeHne npucnocobrieHnin y opraHu3MoB K cpege obutaHus.

CpaBHUTENbHAsA XapakTepucTuka ocobeln pasHbix BMOOB OAHOrO poga no
MOPONOrMYECKOMY KpUTEPUIO.

CpaBHUTENbHAs XapaKTEPUCTMKA €CTECTBEHHOMO M UCKYCCTBEHHOro oTbopa.

CpaBHeHMe NpoLIECCOB ABUXKYLLErO M cTabunuampyoLlero otoopa.

CpaBHeHWe NpoLLEeCcCoB 3KONOTMYECKOro M reorpadnveckoro BuaoobpasoBaHus.

CpaBHUTENbHAsA XapakTePUCTMKA MUKPO- M MaKPOIBOMHOLMM.

CpaBHWTENbHAA XapakTepucTMKa NyTen 3BOMH0 LK U HanpaBneHnin 3BOSOLMN.

N3yyeHne apoMopd 0308 1 nanoagantauuii y pacTeHUN N XKUBOTHbIX.

Paspgen 7. OcHoBbI cenekuumn u 6uotexHonorum (13 yacos)
3agaun v MeTodbl cenekumn. [eHeTMKa Kak Hayy Hasi OCHOBA CENMEKUMM OPraHn3MOoB.
NcxogHbln MaTepuan ans cenekumn. Yuenne H. M. BaBunoBa O LEHT pax NpOUCXOXOEHUS
KyNbTypHbIX pacteHun. [lopoga, copT, wrtamm. Cenekuus pacTeHUn W XUBOTHbIX.
MckyccTBeHHbIM OTOOpP B cenekumun. mbpuausauuss  Kak Meton cenekuun. Twunbl
cKpewmBaHuia. Monunnonauns B cenekummn pacteHni. JJoCcTvxeHnst COBPEMEH HOW Cenekumn.
MukpoopraHmambl, rpubbl, NpokapuoTbl Kak 0b6bekTbl BuotexHonormn. Cenekums



MUKPOOPraHM3MOB,  ee  3HayeHue Ang  MuKpobuonornyeckon  MPOMbILLIIEH HOCTH.
Mukpoburonornyeckoe nNpou3BOACTBO MULLEBBLIX MPOAYKTOB, BUTAMWUHOB, (DEPMEHTOB,
nekapcts U T. 4. MNpobnembl 1 nepcnekTnBbl BUOTEXHONOTUN.

[eHHas ¥ KNeToYHas UHXeHepusi, ee JOCTUXEHUS U NEPCNEKTUBDI.

[leMoHCTpauus XuBbIX pacTeHuin, repbapHbIX SK3EMMNSAPOB, MYMsSHKEN, NOPTPETOB
M3BECTHbIX CEenekumoHepos, Tabnuu, doTtorpaduii, cxem, parmMeHToB BUAEO(PUIIEMOB U
KOMMbIOTEPHBLIX MPOrpamm, WAMIOCTPUPYIOLLMX pe3ynbTaTtbl CENEeKUMOHHOW paboTbl, MeToAbl
MONyYeHNs1 HOBbIX COPTOB PaCTEHWA W MOPOA  KMBOTHbIX, (YHKLMOHMPOBaHUSA
MMKPOBMONOrMyeckoro Npon3BoACTBa, NPOAYKTOB MUKPOOMONOrMYECKOro CUHTE3a.

Pasgen 8. AuTtponoreHes (12 yacos)

MecTo yenoBeka B CUCTEME OpraHuMyeckoro mupa. [okasatenbcrtBa MPOMCXOXAEHUS
yenoBeKka OT KMBOTHbIX. [BWXKyLiMe cunbl aHTpornoreHe3a. buonornye ckme u coumanbHble
chakTopbl aHTponoreHe3a. OCHOBHbIE 3Tanbl 3BOMOLMM YenoBeka. [TpapoaunHa Yenose YecTsa.
PacceneHue yenoseka 1 pacoobpasoBaHue. [onynsaumMoHHas cTpykTypa Buga Homo sapiens.
AfanTuBHble Tunbl 4enoBeka. PasButve wmartepuanb HOM W OYXOBHOW KyNbTypbl,
npeobpas3oBaHne npupodbl, (HaKTopbl 3BOMOLUUM COBPEMEHHOrO 4YemnoBeka.  BnusHue
[eATeNbHOCTY YenoBeka Ha 6uocgepy.

[leMoHCTpauuss moaenen CKeneTtoB 4YernoBeka M MO3BOHOYHbIX XMBOTHbIX; MOAENW
«MpoucxoxaeHne YemnoBeka» M OCTATKOB MaTepuanbHoi KynbTypbl,  Tabnuu, cxem,
tbparmeHTOB BMAEO(MIBMOB M KOMMNBIOTEPHBIX NPOrpaMM, UAMKCTPUPYIOWNX OCHOBHbIE
3Tanbl 3BOMOLMM YenoBeka.

JlabopamopHsle u npakmuyeckue pabomel

AHanu3 v oueHKa pa3nnyHbIX r’MNOTE3 NPOUCXOXAEHNS YenoBekKa.

AHanua 1 oueHKa pasnunyHbIX rMnoTe3 OpMMPOBaHMS YENOBEYECKMX pac.

Paszgen 9. OcHoBbl akonoruu (29 yacos)

Jkonornst kak Hayka. Cpegbl obuTaHus. 3konoru yeckue dakTopbl. TONEpaHTHOCTb.
NumnTtupytowme aktopbl. 3akoH MuHMMyMa. MecTtoobuTaHue. Jkomnornyeckasi HuLa.
Jkonoruyeckoe B3aumogencTeme. Hentpanuam. AmeHcanuam. KommeHcanuam. [lpoto-
koonepauus. Mytyanuam. Cumbunos. XuuwHudectBo. [lapasutnam. KoHKypeHuus.
KOHKypeHTHble B3ammogencTeus. [lemorpaduyeckne nokasarenu nonynsa umm: obunwe,
MNOTHOCTb, POXAAeMOCTb, CMEPTHOCTb. BospacTHas cTpykTypa. [uHamuka nonynsumu.
BuoueHos.  Okocuctema.  buoreoueHos.  buocdepa.  UcKycCTBEHHble  3KOCUCTEMbI.
ArpobuoueHos. CtpykTypa coobuwiectBa. [Muwesas uenb. lMuwesas ceTb. [MpoayueHTbl.
KoHcymeHTbl. PepgyueHTbl. [deTput. KpyroBopoT BellecTB B 3KOCUCTEME. BbuoreHHole
anemMeHTbl. Jkonornyeckne nupamugbl. MNMupammnga Guomaccel. Mupammaa YMCHNEHHOCTU.
Cykueccus. Obuwee abixaHne coobuyectsa. MNpmpoaHbie pecypebl. IKONOTMYECKOE CO3HAHNE.

JemoHcTpaummn Tabnuy, doTtorpadui, cxem, dparMeHToB BUAEOMPUNIBEMOB U
KOMMbIOTEPHBLIX MPOrpamm, MNMIOCTPUPYIOLMX Cpedbl 0OWTaHus, 3KoNornveckue ¢akTopbl,
TUNbl 3KONMOTMYECKMX B3aUMOLENCTBUN,  XapakTepUCTMKW MonynsumMn u coobLiecTs,
3KONOrnyeckne CyKLeccuw.

JlabopamopHbie u npakmuyeckue pabomel

HabniogeHne u BbisiBNEHWE NpUCNOCOBnNeHnn y OpraHn3MoB K BIUSHUIO Pa3nUYHbIX
3KOSOrMYeCKMUxX akTopoB.

BbisiBneHne abuotnyeckmx M BUOTUYECKMX KOMMOHEHTOB 3KOCUCTEM (Ha OTAENbHbIX
npumMepax).

BbisiBNieHne aHTPONOreHHbIX U3MEHEHU B 9KOCUCTEMAX CBOEW MECTHOCTU.

CocTaBneHvue cxem nepeHoca BeLECTB M 3HEPruM B 3KOCUCTEMax (MULLEBbIX Lienen
n ceTen).

CpaBHUTENbHAs XxapaKTeEPUCTMKA 3KOCUCTEM W ar POSKOCUCTEM.

OnuncaHne 3KOCUCTEM CBOEW MECTHOCTM (BMOOBasi M MPOCTPAHCTBEHHAs CTPYKTypa,



CE30HHbIE U3MEHEHUS!, Hanu4yme aHTPOMNOreHHbIX U3MEHEHUI).
OnucaHne arpo3kocMCTEM CBOEN MECTHOCTM (BMOOBasi WM MNPOCTPaHCTBEHHas
CTPYKTYpa, CE30HHbIE U3MEHEHUS, Hann4e aHTPOMOreHHbIX M3MEHEHNI).
NccnenoBaHme M3MeHeHMin B aKocucTeMax Ha b1Monornyecknx Mogensx (aksapuym).
PelueHne akonornyecknx 3agau.

Pazpen 10. 9Bontouus 6uocdepnbl n yenosek (18 yacos)

Buoctepa, ee BO3HWMKHOBEHME M OCHOBHblE 3Tarbl 3BOMOUUM. DYHKLUKU XUBOIO
BellecTBa. Barnsagpl, rMnotesbl M TEOPUM O NPOUCXOXAEHUM Xu3HW. Opra HUYEeCKUn Mup
KaKk pesynbTar asonouun. KpaTtkas uctopus pas3Butus opraHuyeckoro mupa. OCHOBHble
apomMopdo3bl B 3BOSOLMM OpraHnyeckoro Mupa. Oc HOBHble HanpaBfieHUs 3BOMLUU
PasnNYHbIX rpynn pacTEHUIA U XXUBOTHbIX.

Yuenne B. W. BepHapckoro o 6uocdepe. Mecto n ponb 4yenoseka B Guocdepe.
AHTponoreHHoe Bo3gencTBMe Ha Buocgepy. MNoHatne o Hoocdepe. HoocdepHoe MbILUNEHME.
MexayHapoaHble 1 HauuoHasbHbIe NPorpaMMbl 034,0POBIIEHNS NPUPOAHOW cpeabl.

[leMOoHCTpauma okamMeHenocTen, OTrnevYaTKoOB PacTEeHWA W KUBOTHbIX B OPEBHUX
nopogax; penpoaykUMn KapTUH, OTpaxatoLmx opy u dayHy pasfnnyHbIX 3p ¥ NEPUOLOB,;
Tabnuu, WNNIOCTPUPYIOLLMX CTPYKTypy  Ouocdepbl; Cxem KpyroBopoTa BeLlects U
npeBpaLleHns aHeprum B Buocdepe; BMUSHUS XO3SUCTBEHHOW AEATENbHOCTM YernoBeka Ha
npupoay; Mmogenu-annnukauum «bruocdepa n Yenosek»; KapT 3anoOBeHWMKOB HaLlen CTPaHbI.

JlabopamopHbie u npakmuyeckue pabomel

AHanus 1 oueHka rnobanbHbIX aHTPONOreHHbIX M3MEHEHU B Buocdepe.

AHanus 1 oueHKa pasfuyHbIX rMnoTe3 BO3HUKHO BEHWS XU3HWU Ha 3emnie.

SKCKypcus

NcTtopua passutus Xu3HM Ha 3emne (Kpaesedye CKUA My3eln, reonormyeckoe
obHaxeHue).



TemaTtnyeckoe nnaHupoBaHue 10 knacc npocunb (102 yaca, 3 Yaca B Hegenw)

Ne
n/n

Tema

Konu
4yecTB
0
yacoB

[ata
npoBefeHuns

Pasgen 1. BeegeHue B 6uonoruio (6 4acos)

Tema 1.1. KpaTkasa ucropus passutus ouonorun. Metogbl uccnegoanusa B 6monorum (3 )

1 | Kpatkasa uctopus passutusg buonoruu. 1
2 | Kpatkas uctopus passutus Gruonoruu. 1
3 | MeTogbl uccnepoBaHms B ronoruu. 1
Tema 1.2. CyWHOCTb XU3HU M CBOMCTBA XMBOro (1 Y)
4 | CyLHOCTb XM3HN 1 CBOWCTBA XMBOTO. |1
Tema 1.3. YpoBHM opraHu3saumm xmson matepum (1 4)
5 | YpoBHW OpraHM3aLmy X1BOI MaTepum. | 1
O600weHue (1 yac)
6 | 3a4éTHo - 0BoBLLALLMA YPOK. 1
Paspen 2. OcHoBbI LuTOnoruu (46 yacos)
Tema 2.1. MeToabl untonorun. KnetouHas teopus (4 4)
7 | Mpeamer, 3agauv v METOAbI MCCIEA0BAHUS COBPEMEHHON 1
LIMTOSOMNN.
8 3Ha4yeHne LMTONOrMYECKNX CCNELOBAHUIA AN OPYrMX 1
Bronornyecknx Hayk, MeauLUMHbl, CENbCKOro X03sMCTBa
9 | AcTopusi OTKPbITMS U U3YYEHNS KNETKMN. 1
10 | OCHOBHbIE NOMOXEHUS KIIETOYHON TEOPUM. 1
Tema 2.2. Xummnyeckuit coctaB Knetku (15 u)
11 | XviMnyeckue anemMeHTbl 1 BELWEeCTBa KINEeTKN. 1
12 | Boga. E€ ponb 1 cBoiicTBa. 1
13 | MuHepanbHble BelecTBa knetku. Mx ponb. 1
14 | YrneBogpl: Knaccugukaums, yHKLUK. 1
15 | Jlunugpl: knaccudukauum, GyHKLKUK. 1
16 | CtpoeHwue n knaccudukaums 6enkos. 1
17 | ®yHkumm 6enkos. 1
18 | depmeHThI, Ux perynatopHas ponb. JIP Ne1 «PacwenneHue 1
nepokcupa sogopona hepMeHTOM KaTanasa»
19 | Tunbl HyknenHoBbIx Kucnot. Ctpoexune JHK. 1
20 | Ctpoenve v Buapl PHK. 1
21 | CpaBHuTenbHasa xapaktepuctmka OHK n PHK 1
22 | AT®: cTpoeHune 1 dyHKUMK. 1
23 | BUTaMWHbI, UX POSb. 1
24 | OBo6LLEHMe N0 TeMe «XMMUYECKasi OPraHM3aLns KNeTkin. 1
25 | TecT no Teme «XMMuU4eckasi opraHu3aums KneTkuy». 1
Tema 2.3. CTpoeHune n (hyHKLMUN IyKapuoOTUYECKUX KNeTok (8 u)
26 | CtpoeHue aykapuotudeckoii knetku. JIP Ne2 «HabnropeHune 1
KNeTOK pacTEHMI U XUBOTHbIX NOJ MUKPOCKOMNOM Ha rOTOBbIX
MMUKponpenaparax U UX onucaHue»
27 | UnTtonnasmatunyeckas membpaHa 1
28 | Aopo n apepHble KOMNOHEeHTbl. Xpomocombl. JIP Ne3 «U3yyeHue 1
XPOMOCOM Ha roTOBbIX MUKpoOnpenapaTax»




29 | LuTonnasma u eé opraHomabl: LUTOCKENET, KNEeTOYHbIV LIEHTP, 1
pubocomsl. JIP Ne4 «HabniogeHue 3a gBUXKEHUEM
LMTONNa3Mbl B paCTUTENbHbIX KNneTKax»

30 | QHponnasmaTnyeckas ceTb, annapat [onbaXu, NM30COMBI, 1
BkntoveHus. JIP Ne5 «M3yyeHue kneTok apoxoken nop
MMUKPOCKOMOM»

31 | MutoxoHgpuu. MNnactugbl. OpraHonabl ABUXKEHUS. 1

32 | Cxop[cTBO U pas3nuyne B CTPOEHWE KNETOK PACTEHWN, KUBOTHBIX W 1

rpubos. JIP Ne6 «lMpurotoBneHue n onmcaxHme
MUKponpenapaToB KNETOK pacTeHMN»

33 | CxoacTBO M pasnuune B CTPOEHUM PacTUTENBHOW W XUBOTHOM 1
KNeTKW.

JIP Ne7 «CpaBHeHMe CTPOEHUS KNEeTOK pacTeHUn u
KMBOTHbIX»

JIP Ne8 «OnbITbl N0 M3y4eHMIO NNa3mMonu3a u gennasmonusa
B pacTUTENbHOMN KNeTKke»

Tema 2.4. CTpoeHue u (hyHKL MM NPOKAPUOTUYECKUX KNeTOK. HekneTouHble hopMbl XKU3HU
(4 4)

34 | CTpoeHue 1 (hyHKLMM KIIeTOK NPOKapmoT. 1

35 | CpaBHeHue kneTok npokapuoTt u aykapuoT. JIP Ne9 CtpoeHue 1
3YKapuMoOTUYECKUX (pacTUTENbHOM, XXKMBOTHOWU, FPUOHON) U
NpoKapnoTMyeckux (6aktepuanbHbIX) KNETOK.

36 | HekneTouHble (hOpMbI XU3HW. Bupycel. 1

37 | CtpoeHue baktepurogparos. 3HayeHwe. 1
O600LweHue (2 vaca)

38 | O6006LeHMe no Teme «CTPOEHWUE KNETKN». 1

39 | NpomexyTouyHas KOHTponbHas paboTa.

Tema 2.5. O6MeH BewecTB 1 aHepruum B knetke (13 u)

40 | OBMeH BELLECTB 1 3HEPIUM B KNETKE. 1
41 | Otanbl 3HEpreTn4eckoro obmeHa: NOAroTOBUTESNbHbIN,
BeckucnopogHbIn.
42 | OcobeHHOCTM NPOLLECCOB KNETOYHOIO AbIXaHuS. 1
43 | Cnocobbl NUTaHUS KNETKMU. 1
44 | ABToTpocbHOE nuTaHue. Kocmmyeckas ponb )OTOCUHTESA. 1
45 | ®a3bl oToCHHTE3A. 1
46 | ABToTpodhHOoe nuTaHue. XemocuHtes. JIP Ne10 «CpaBHeHune 1
npoueccoB (hOTOCUHTE3A U XEMOCUHTE3a»
47 | BuocuHTes 6enko.. [MoHsTME O reHe. [eHeTnYeckui Kop. 1
48 | MaTpu4HbIN CUHTE3 BENKOB - TPAHCKPUMLIUS. 1
49 | MNpouecc TpaHCISLMN. 1
50 | Perynauus GuocuHTE3a B KNETKax NPOKapyoT 1 3yKapuoT. 1
51 | UtoroBbin ypok no Teme «Metabonusm» 1

52 | Tect no Teme «Metabonuamy». 1

Paspen 3. PasamMHOXeHUe U MHAMBKUAYaNbHOE pa3BUTUE OpraHu3moB (17 YacoB)
Tema 3.1. XKu3HeHHbIN LUMkn knetku (6 4)

53 | 2KM3HEHHbIN UMK KNETOYHbIW LINKI. 1

54 | Mutos, dasbl MuTo3a, 3HayeHue. JIP Ne11 «U3yyeHue a3 1
MUTO3a B KNneTKax KopeLuka nyka»

55 | Mewo3. MexaHn3m Meiio3a, ero bronornyeckoe 3HaveHue. 1

56 | Meit0o3. MexaHn3m meino3a, ero buonornyeckoe 3HavyeHume. 1
NP Ne12 CpaBHeHMe npoLeccoB MUTO3a U Meno3a.




57 | MNosTopeHune Tembl «Mutos. Menos» 1
58 | ObobuweHne Tembl «Muto3. Menos» 1
Tema 3.2. PasamHoxeHue (5 4)
59 | PasvmHoxeHwne, Buabl 6ecnonoro pasmMHOXEHWS. 1
60 | MNMonoBoe pa3mHoxeHne. CTpoeHne NOMOBbIX KNETOK. 1
61 | CnepmaToreHes. OBoreHes. 1
62 | OnnopotBopexue u ero Tunbl. JIP Ne13 «CpaBHeHne npoueccoB 1
pa3BUTMSA NOMOBbLIX KNETOK Yy pacTeHUNA M XUBOTHLIX»
63 | OnnogoTBOpEHME Y LBETKOBbIX PACTEHWIA. 1
Tema 3.3. UnagnBuayanoHoe pa3BuTue opraHusmMa (oHToreHes) (6 4)
64 | OHTOreHes. Tunbl OHTOreHesa. 1
65 | OMOpMOHaNbHbIN NEPUOA OHTOreHesa. 1
66 | B3anmoBnusiHMe YacTen pasBuBaloLLerocs 3apogpliwa. BnusHue 1
(haKTOpOB Cpesbl.
67 | MocTtambpuoHanbHbI Nepuos. 1
68 | Mpobnembl CTapeHUs 1 NPOAOIHKUTENBHOCTM KN3HM. 1
69 | Tect no Teme «OHTOreHe3». 1
Paspen 4. OcHoBbI reHeTUKM (28 yacos)
Tema 4.1. UcTopus pa3BUTUSA FEHETUKHU (2 4)
70 | VicTopus pa3BuTUS reHeTUKMN. 1
71 | Wctopwusi pasBuTUS rEHETUKM. 1
Tema 4.2. OcHOBHble 3aKOHOMEPHOCTH HacneacTBEHHOCTH (18 u)
72 | OCHOBHbIE MOHATUSA FEHETUKN. 1
73 | Tmbpuaoonornyeckuii MeToa. 1
74 | MoHorMbpuaHoe ckpeluuBaHue. 1
75 | UuTtonornyeckme oCHOBbI MOHOTMBPUOHOIO CKpeLLMBaHNS. 1
76 | [poMexyTOuHbIN XapaKkTep HacrneaoBaHUsA NPU3HAKOB. 1
77 | Ananusupytowee ckpelyBaHme. MHOXECTBEHHbIE ansesnu. 1
78 | Ypok - npaktukym. MNP Ne1 «PeweHue 3apay Ha 1
MOHOrMopuaHoe CKpelmBaHue»
79 | QurnbpuaHoe v nonurnbpuaHoe CKpeLumMBaHme. 1
80 | LlnTonornyeckme ocCHOBbLI AUTMOPMOHOIO CKPELLMBaHWSI. 1
81 | Ypok - npaktukym. MP Ne2 «PeweHune reHeTu4yeckux 3agav Ha 1
AUrnbpuaHoe ckpelymBaHme»
82 | XpomocomHas Teopusi HacneacTBeHHOCTU. 3akoH T. MopraHa. 1
83 | Ypok - npaktukym. NP Ne3 «PelieHne reHeTU4ECKMX 3a4ay Ha 1
cuensieHHoe HacnefoBaHUe»
84 | B3aumopeictBume HeannenbHbIX reHoB. 1
85 | UutonnasmaTtnyeckas HacnegcTBEHHOCTb. 1
86 | [eHeTnyeckoe onpeaeneHune nona. 1
87 | HacnenosaHwue npu3HakoB, CLEMNEHHbIX C NOSTOM. 1
88 | Ypok - npaktukym. MNP Ned «PelueHne reHeTU4ECKMX 3afaY Ha 1
HacnegoBaHue, CLENNEHHOE C NONIOM»
89 | TecT «3aKOHOMEPHOCTU HAcNeACTBEHHOCTUY 1
Tema 4.3. OCHOBHbIe 3aKOHOMEPHOCTN U3MEHYMBOCTU. Buabl myTtaumun (8 4)
90 | OcHoBHble (hopMbl M3MeHYMBOCTU. MoaudukaLmoHHas 1
N3MEHYMBOCTb.
91 | Ypok - npaktukym. JIP Ne14 «OnucaHue cpeHoTMna 1
KOMHATHbIX UM CeNbCKOXO3AINCTBEHHbIX PaCTEHNIA»
92 | CraTucTuyeckne 3aKOHOMEPHOCTU MOANMDUKALIMMOHHON 1

M3MEHYNBOCTN.




93 | Ypok - npaktukym. JIP Ne15 «U3yyeHne nameH4MBOCTH 1
pacTeHUA N XMBOTHbIX, NOCTPOEHME Bap1aLMOHHOro psiga 1
KPUBOW HOPMbI peakLuun»

94 | MyTtauuun. Bugbl MyTaumn: reHHble, XpOMOCOMHbIE, FTEHOMHbIE. 1

95 | MpuYmnHbI M YacToTa MyTauun, MyTareHHble PakTopbl. 1

96 | ComaTtuyeckune n reHepaTUBHbIE MyTaLMK. 1

97 | WUtoroBbin ypok no Teme « OCHOBbI TeHEeTUKN Y. 1

Paspen 5. NeHeTuka YyenoBeka (4 yaca)
Tema 5.1. MeToAb!I UccnenoBaHWUA reHETUKU YernoBeka (2 Y)

98 | MeToabl uccnenoBaHWs reHeTuk Yenoseka. MonynsunoHHbIA 1 1
reHeanornyecknin MeTobl.

99 | Bbnu3HeuoBbIN, LLUTOreHETUYECKUA 1 DMOXUMUYECKUIA METObI. 1
P Ne5 «CoctaBneHne poaocroBHOW»

Tema 5.2. F'eHeTUKa u 3gopoBbe (1 4)

100 | MeHHble 3aboneBaHnsi. XpOMOCOMHble BonesHn. Xapaktep 1
HacnegoBaHWs HEKOTOPLIX NPU3HAKOB Y YerloBeka.

Tema 5.3. lMpobnembl reHeTU4eckon 6esonacHocTH (1 u)

101 | MNMpobnemMbl reHHOW UHXEHEPUM.

102 | O6obLatowmin ypok 3a kypc buonormm 10 knacca.




Tematnyeckoe nnaHmpoBaHue 11 knacc npocunb (102 vaca,

3 Yyaca B Hegenmw)

Ne Tema ypoka Konu Oara
n/n 4yecTB npoBeaeHus
]
4acos |
Paspen 6. OcHOBbI y4eHus 06 aBontouun (30 4Yacos)
Tema 6.1. Pa3BuTre 3BONIOLMOHHOIO y4eHus (3 yaca)
1 | OcHOBHbIe 3Tanbl pa3BUTUS 3BOSTOLMOHHBIX UAEN. 3HaYeHne 1
pabot K.JInHHes ans ecTeCTBO3HAHMS.
2 | OsontoumoHHble naen XK.b.Jlamapka. 1
3 | BosHukHOBEHME 3BONIOUMOHHOMO YyyeHus Y.[lapeuHa u ero 1
OCHOBHbI€ MOMOXEHUS.
Tema 6.2. Bua, ero kputepuun. NMonynsauum (7 4acoB)
4 | Brionornyeckuin BUa 1 ero KpUTepun. 1
5 | YpOK - npakTukym. 1
JIP Ne 1 «Onucanme Buaa no mopdonoruyeckomy
KpUTEpUIO»
6 | MonynsunoHHas CTpyKTypa Buaa. 1
7 | TeHeTnyeckui cocTaB nonynauuin. 1
8 | MameHeHue reHodhoHAa Nonynsauummn. 1
9 | 3akoH Xapaun-BanHbepra u ycnoeus ero BbiNOfHEHUS. 1
10 | HacnencrtBeHHast USMEHYMBOCTb M €€ POSib B 3BOSTHOLIMN. 1
NIP Ne 2 «BbiAsBneHWe M3MeHYMBOCTU Yy 0CcOoOen oaHOro
BMAa»
Tema 6.3. bopbba 3a cyuwiectBoBaHue u ee popmbl (2 Yyaca)
11 | bopbba 3a cylwiecTBOBaHwMe: BHYTpMBIAOBas bopbba. 1
12 | bopbba 3a cywecTBoBaHue: MexBugoBas W 6Hopbba ¢ 1
HebnaronpuaTHLIMK hakTopamu.
Tema 6.4. EctecTBeHHbIN 0TOOpP U ero opmbl (5 YacoB)
13 | EcTtecTtBEHHbIN OTOOP M €ro hopMbl; ABUXKYLLMA, 1
CTabunuanpyowmnn 1 U3pynTUBHBLINA.
JIP Ne3 «CpaBHeHMe npoLeccoB ABUXKYLLETO U
cTtabunuaupytoulero otoopa»
14 | TBopyeckas posib eCTecTBeHHOro otbopa. Nonoson oTHOp. 1
15 | buonornyeckas agantaumsi U €€ OTHOCUTENbHbIA XapakTep 1
16 | Ypok npaktukym. JIP Ne4 «U3y4yeHue npucnocobneHHoctn | 1
1 €€ OTHOCUTENbHbIWN XapakTep»
17 | pyrve ¢akTopbl 3BOMOLUMM U WX XapakTepucTuka: BOMHbI | 1
XXW3HW, Opend reHoB, reHHbIN NOTOK.
Tema 6.5. BupoobpasoBaHnue (3 yaca)
18 | NsonupytoLmne mexaHnsmbl. 1
19 | MVKpO3BOSOLMOHHbIE npoLeccsl. Annonatpuyeckoe | 1
BngoobpasoBaHue.
20 | Opyrve copmbl BugoobpasoBaHus: cumnatTpudeckoe u | 1
BHe3arHoe.
Tema 6.6. MakpoaBontouus (8 yacoB)
21 | Makpossontouua. CpaHutenbHo - Mopdosornyeckue | 1
[oKa3aTenbCTBA IBOSTOLMM.
22 | MNaneoHTONOrMYeckMe gokasaTenbCcTBa IBOMNOLUN. 1
23 | Qvbpuonoruyeckme [OKasaTenbCcTBa asonoumn. | 1




buoreorpacuyeckme gokasaTenoscTea IBOIOLMN.

24 | CoBpeMeHHass CUCTEMA >XMBOTHbIX M PaCTEHUM Kak 1
oToOpaxkeHne 3BONOLMN.
25 | Tvnbl 3BOJTOLMOHHbIX N3MEHEHWN: napannenuam, | 1
KOHBEpreHums, AMBEPreHLms.
26 |TnaBHble  HanpaBnenuss  asonouun.  Apomopcpos wm| 1
nonoagantaums.
27 | Ypok - npaktukym. JIP Ne5 «BbisiBneHne OCHOBHbIX | 1
apomMopch030B Y XOPAOBbIX KUBOTHBIX»
28 | Ypok - npaktukym. JIP Ne6 «BrbisBneHne nanoapantauui 1
Y NOKPbITOCEMEHHbIX PacTeHUn»
0606LwweHue (2 vaca)
29 | CemuHap «CoBpeMeHHasi Teopus 3BOSOLUMM U €€ 3HayeHue 1
ONS pa3BUTUS €CTECTBO3HAHNS»
30 | O6obLiaoLmin ypok no Teme: «IBONMOLMOHHOE YYEHNEY 1
Paspgen 7. OcHoBbI cenekummn U buotexHonoruu (13 vacos)
Tema 7.1. OcHOBHbIe MeTOAbI cenekumm (8 yacos)
31 | 3apaun cenekumm u BuotexHonoruun. [loHATME copTa, 1
lwTamma.
32 | OCHOBHblE MeToAbl CENneKLun. 1
33 | CoBpeMeHHbIE HanpaBneHNs B CENEKLNN. 1
34 | LleHTpbl NpoMCXOXOEHUS KyNbTYPHBIX PACTEHUN. 1
35 | LleHTpbl NponCXOXOEeHNUS OOMALLHUX XUBOTHbIX. 1
36 |3akoH rOMOSOrMYeCcKMx  psgoB B HACNeACTBEHHOM | 1
N3MEHYMBOCTMW.
37 | OcHOBHble  MeTodbl  Cenekuun  pacTeHun. Pabotbl | 1
N.B.MunuypuHa v I'.[1. Kapneuetxko, H.B.LUnymnHa..
38 | OCHOBHblE MeTOabl CENEKLMM XUBOTHBIX. 1
Tema 7.2. CoBpeMeHHOe COCTOsiIHUE U NepcnekTUBbl buoTexHonoruu (4 vaca)
39 | [eHeTMYecKoe KNOHMPOBaHWE: NEPCNEKTUBBI M NPOBEMBI. 1
40 | Cenekums MMKPOOPraHn3mMoB 1 €€ 0COBEHHOCTM. 1
41 | MNpo6embl FeHHON MHXEHEPUN. 1
42 | bruotexHonorus. 3HaYeHne N NepCnekTBbLI PasBUTUS. 1
0606weHue (1 yac)
43 | Obobuwatowmin ypok no Tteme: «OCHOBbI cenekuun wu 1
BGroTexHonorumy.
Paspen 8. AHTponoreHes ( 12 yacoB)
Tema 8.1. NonoxeHune YenoBeka B CUCTEME XUBOTHOIo Mmupa (2 yaca)
44 | PasBuTvie B3rNAO0B Ha npoucxoxaeHue yenoseka. JIP Ne7 |1
«AHanM3 ¥ oueHKa pasNMYHbIX rMNOTe3 NPOUCXOXKAEHMSA
YyenoBeKay
45 | CuctemaTtyeckoe nonoxeHne 4enoseka. CxopgctBo ¢ | 1
XMBOTHbIMUW. Pa3nunynsi YenoBeka n XUBOTHBIX.
Tema 8.2. OcHOBHbIE CTagumM aHTponoreHesa (3 yaca)
46 | OcHoBHble cTagun aHTponoreHesa. [lpeaLecTBEHHUKN 1
yenoseka. [peBHenLLne Noau.
47 | OpeBHue noau. 1
48 | MNepBble COBPeMEHHbIE MIOMN. 1
Tema 8.3. [iBuXywme cunbl aHTponoreHesa (2 yaca)
49 | [iBmxyLimne curbl aHTPONoreHesa. 1
50 | Pewarwwas ponb OOWECTBEHHO - TPYyAOBbIX OTHOWEHMA B | 1




3BOMIOLNN yenoBeka. CoBpeMeHHble npobnemsl
yenoseyeckoro obLiecTsa.

Tema 8.4. lNpapoaunHa YyenoBeka (1 yac)

51 | MpapoguHa yernosexa. |1
Tema 8.5. Pacbl 1 ux npoucxoxaeHue (2 yaca)
52 | XapaKTepucTuKa OCHOBHbIX PacoBbIX FPyMr. 1

JIP Ne8 «AHanmM3 u oueHKa pasfnuyHbIX runortes
¢opMmpoBaHusa YenoBeyeCcKUX pac»

53 | vnote3bl pacoreHesa. dakTtopbl pacoreHe3a. Kputuka | 1
pacuama.

0600weHue (2 yaca)
54 | CemuHap  «EcTecTBeHHbIn  OTOOP B COBPEMEHHOM | 1
YyenoBeyeckom oOLLEecTBEN

55 | O6obLaroLwmin ypok no teme: 1
«AHTpOMoreHes»

Paspgen 9. OcHoBbI 3konoruum (29 4acos)
Tema 9.1. NoHATHe o 6uoccepe. Cpena obuTaHUA opraHu3MoB u ee haktTopbl (5 HacoB)

56 | MMpeOmeT, 3agayn 1 3Ha4eHMe KOS, 1
57 | Skonornyeckune akTopbl U MX Knaccugmkaums. 1
58 | OcHOBHble cpedbl 06UTaHUS OpPraHN3MoB. 1
59 | 3akoHOMepHOCTU AencTBus hakTopoB. 3akOH ONTUMyMa K 1
MMUHUMYMa. Bsaumopgenctamne hakTopos.
60 | Qkomornyeckme HULWMN. 1
Tema 9.2. OCHOBHbIe TUMNbI IKONOrMYeCKUX B3aumogencTaum (9 4acon)
61 | OCHOBHbIE TUMbI AKONOrMYECKNX B3aUMOOENCTBUN. 1
62 | OCHOBHble ~ TWMbl  3KOMOMMYECKUX  B3auModencTsum: | 1

KOMMEHCaImn3Mm.

63 | OCHOBHble  TUMbI  3KOMOrMYeckux  B3aumopgewnctsum: | 1
npoToKoonepauus, MyTyanuam, cumounos.

64 | OcHOBHbIe TUNbI OKOJMOTMYEeCKnX B3aumogeuncTemm: | 1
XULLIHNYECTBO N Napa3nTU3M.

65 | KOHKypeHTHbIe B3aMMOAENCTBUS: BHyTpMBMZOBas | 1
KOHKYpEeHUMS.

66 KOHKypeHTHbIe B3aUMOLENCTBUS: MEXBIAO0BAs KOHKYpPEHUUA.

67 | OCHOBHbIE 3KOMOrMYeckne XxapakTepucTK NONynsALMUM.

68 | Mpobnema poxaaemocTn 1 CMEPTHOCTH.

A

69 | QuHamuka  nomynsiuMu:  POXAAEMOCTb,  CMEPTHOCTb,
pacceneHue, TeMmnbl pocTa M TroMeocTas nonynsuun.
MexaHuaMbl perynsauum.

Tema 9.3. dkonorunyeckue coobuectsa ( 10 yacos)

70 | Okonornyeckme coobulectBa. Knaccudukaums 3KOCMCTEM. 1
JIP N29 «OnucaHue 3KOCMCTEM CBOEM MECTHOCTMU
(BupoBas u nNpocTpaHCTBEHHasA CTPYKTypa, CE30HHble
MU3MEHEHMSs, Hann4ymne aHTPONOreHHbIX U3MEHEeHUI)»

71 | 3KocucTEMBI FOPOAOB. 1

72 | Ctpyktypa coobllectBa: Buaosas, Mopdosorsyeckas, | 1
Tpoduyeckas.

73 | B3aumocBA3b OpraH13MoB B COOOLLECTBAX. 1

74 | Tunbl NULLEBbLIX LIENEN. 1

NIP Ne10 «CocTaBneHue CcxXeMbl TMULLEBOM Lenwu
aKkBapuyma»




75 | KpyroBopoT BellecTB B bGuoccepe: KpyroBopoT yrnepoaa, 1
Kucrnopoaa, a3oTa, cepsbl, hocdopa.

76 | OKonornyeckme nupaMmubl. 1
J1P Ne11 «PewweHue akonornyecknx sagay»

77 | MNpopykTMBHOCTbL coobLecTaa. 1
78 | Buabl 9KONOrMYeckmx CyKLeccum. 1
NP Ne12 «WUccnepoBaHWe U3MEHEHMH B IKOCUCTEMaxX Ha

O6uonormyeckux mopensax (akBapuym)»

79 | ArpoueHosbl Kak 9KOnormyeckmne CUCTeMbI. 1
JIP Ne 13 «CpaBHUTeNbHasA xapaKkTepucTmka npupoaHbIX
3KOCUCTEM M arpoO3KOCMCTEM CBOEW MECTHOCTMY

Tema 9.4. Bnusinve 3arpsi3HEHUM Ha XUBble opraHu3msbl (4 yaca)

80 | AHTponoreHHble hakTopbl cpeabl. 3arpsisHeHWs cpeabl. 1

81 | 3arpsasHeHune aTMocdepbl U rmapocdepsl. 1

82 | OCHOBbI paLyOHaNbHOro NPMPOAONONb30BAHMS. 1
NIP Ne 14 «AHanu3 u oueHKa nocneacTBUM COOCTBEHHOM
AeATENbHOCTM B OKpyXawlen cpepae, rnobanbHbIX
3KONOrMYeCKUX NPOdNeM U NyTen NX peLeHnus»

83 | OxpaHa npupodbl v eé acnekTbl. [MpupodooxpaHuTenbHole | 1
Mepb!.

0606wweHue (1 yac)
84 | Ntorosbii ypok no Teme: « OCHOBbI 3KONOMNM». | 1
Paspgen 10. OBontouuns duocchepbl n yenosek (18 yacos)
Tema 10.1. TMnoTe3bl 0 NPOMCXOXAEHUM XU3HK (5 YacoB)

85 | OnpeneneHune Xn3Hu 1 NPU3HaKkun XnBoro. 1
JIP Ne15 «AHanu3 u oueHKa pasfnuyHbIX runoTes
NPOUCXOXKAEHUSA XKNU3HNY

86 | Barnagbl, runotesbl ¥ TEOpUM O MPOUCXOXKAEHWN XM3Hu: | 1
BuoreHesa 1 abuoreHesa, akcnepumeHTsl J1. MacTepa.

87 | Barnagbl, runotesbl ¥ TEOpPUM O MPOUCXOXKAEHWN Xu3Hu: | 1
Teopusi KOCMO30€EB, NMaHCNEPMUM.

88 | Teopus npoucxoxgeHus XusHu Ha 3emne akagemuka AL, | 1
OnapwuHa.

89 | CoBpeMeHHbIe NPeACTaBNEHUS O NPOUCXOXAEHUMN XKUHU. 1

Tema 10.2. OcHOBHbIe 3Tanbl pa3sBUTUA XU3HKU Ha 3emne (4 Yyaca)

90 | OCHOBHbIE 3Tanbl Pa3BUTKS XMU3HW Ha 3eMre. 1

91 | M'MnoTes3bl NPOUCXOXKAEHNS 3YKApUOT. 1

92 | CemuHapckoe 3aHsTue: « OCHOBHbIE HanpaBNEHMSI SBOMIOLMM 1
Pa3NUYHbIX FPYyNn PacTeHWM W XKMBOTHbIX B apXEWCKyHo,
MPOTEPO30NCKYIO 1 Nane030MCKYH 3pbi».

93 | CemunHapckoe 3aHsTue: 1
«OCHOBHble apoMoph03bl B 3BOMIOLIMN OPraHNYecKoro Munpa
B ME3030MCKYH 1 KANHO30UCKYHO 3pbi».

Tema 10.3. 3Bontouusa 6uoceeps! (7 Yacos)

94 | TMoHatue o Guoctepe. PyHKLUMM KMBOTO BELLECTBA. 1

95 | MpaHuubl Bruocdepbl. 1

96 | OcHoBHble aTtanbl passuTus Buocdepsl. Ponb npoueccos | 1
(hoTOCUHTESA U AbIXaHMS.

97 | BnmsHue yenoeka Ha aBontouuio Gruocdepsi. 1

98 | AHTponoreHHoe BO3AeNCTBME Ha Buocdepy. 1

99 | lNoHaTe o Hoochepe. HoocthepHoe MblLneHNE. 1




100 | MexnyHapogHble " HaLMOHanbHble nporpammbl
03[0POBEHNS NPUPOAHON Cpeab.

0606LwweHue (2 yaca)

101 | Obobuwatowmit ypok no teme: buocepar.

102 | toroBoe TecTupoBaHue.
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yueOnukam juanu B.B. [Taceunuka) (http://school-collection.edu.ru/).
2. www.bio.1september.ru— razera «buonorus» -npuioxenue Kk «1 ceHTIOps».

http://bio.1september.ru/urok/ - Marepuainsi k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CalT,
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3. www.bio.nature.ru — Hay4Hple HOBOCTH OMOJIOTHUU

4. www.edios.ru — Dia0c — HEHTP TUCTAHIIMOHHOTO 00pa30BaHuUs

5. www.km.ru/education - yaeGHbIe MaTepuasl U cioBapu Ha caiite «Kupumt u Medoanii»

6. http://ebio.ru/ - nexrponnslii yueouuk «bruonorus». ComepKHUT Bce pa3aeibl ONOJOrHU: OOTaHHKY,

300JI0THI0, aHATOMUIO ¥ (PU3UOJIOTHIO YEIIOBEKA, OCHOBBI IIUTOJIOTUU U TEHETUKH, SBOJTIOIMOHHYIO TEOPHIO

1 9KOJIOTHIO.

7. http://djvu-inf.narod.ru/ - snexTponnas 6uGnmoreka

8. http://biology.ru/index.php - Caiit siBisercs MHTEepHET — Bepcueii yaeOHOro Kypca Ha KOMITaKT-IUCKe

"OtkpeiTasg buonorus". Meroguueckne MaTepuasl OATOTOBIEHBI COTpYJHUKaMU CapaTOBCKOIO

l'ocynpapcTBeHHOrO YHUBEpCUTETA.

9. Buonornueckuii paxynprer MI'Y um. M.B. JlomonocoBa — Www.bio.msu.ru
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