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HNOACHUTEJBbHASA 3AIINCKA
YuebHoro kypca « Tpyanbie BOpochl 0HOJIOTHI»
Pabouas nporpamma CocCtaBsieHa B MOJIHOM COOTBETCTBUU C d)ep,epaanHM KOMMOHEHTOM

rOCy4apcTBEHHOrO CTaHAapTa cpefaHero obuwero obpasoBaHus Ha yraybneHHOM  ypoBHeE M
npegHasHayeHa Ana usydeHus 6uonormm B obuweobpasoBaTesbHbIX yupexaeHuax B 11-m Knacce.
YrnybneHHblA ypoBEHb CTAHAAPTA OPUEHTMPOBAH Ha dQopmupoBaHMe obuwen Buonormyeckom
rPamMOTHOCTM W HaAy4YHOro MMPOBO33PEHUA Y4yalLMXCA, a TakKe Ha 6onee NONHOE M3yYeHMEe 3TUX
CTaHAapTOB. 3HaHMA, NOMYYEHHbIE HA TaKMX 3aHATUAX MO BMOSIOrMK, AONKHbI HE TONbKO ONpeaenvTb
06LWMIN KyNbTYPHBIN YPOBEHb COBPEMEHHOTO Ye/I0BEKa, HO U obecneynTb ero ageKkBaTHoe noseaeHue B
OKpy)Katowen cpede, NoOMoYb B peasibHOM XKU3HW, YyriybuTtb HeKoTopble BUONOrMYecKkne MoHATUA, U
nomoub Aetam npu caade EM3 no 6uonoruu.

Uenb nporpammbl: NOAroToBKa BbIMNYCKHMKOB 11 Knacca K rocyAapCTBEHHOM MTOroBoi
aTTecTayumu.

3apauu:

. onpeaenntb ypoBeHb OMONOrMYECKUX 3HAHUIM y4yalUMXCcA U CTeMNeHb OBAALEHMA MMM
YY4E€6HbIMUN YMEHUAMMU;

. Ha OCHOBE CMCTEMHOIO aHa/sn3a MOJIyYEHHbIX Pe3ynbTaTOB BbINOJHUTL KOMMIEKC
33[3HWUI, HAMNpPaBNEHHbIX Ha yraybneHne W KOHKPEeTU3aLMio 3HaHWK yyalwmxca no 6uonorum B
COOTBETCTBUM C denepasbHbIM KOMMOHEHTOM FOCyAapCTBEHHOro obpa3oBaTenbHOro craHgapTta Ans
Nosly4eHMA NO3UTUBHbIX Pe3y/bTATOB;

o 3aKpPEennTb YMEHME YYaLLMXCA HA Pa3HbIX YPOBHAX: BOCNPON3BOAUTb 3HAHMA, MPUMEHATb
3HAHWA U YMEHMUA B 3HAKOMOM, USMEHEHHOM U HOBOM CUTYyaLMAX;

. oTpaboTaTb yMeHua 0dOopPMAATb 3K3amMeHaUMOHHYH paboTy, paboTbl C TeKCToMm,
TECTOBbIMM 334aHUAMM PA3HOro TUMA;

. nogaepXneatb M pPas3BuUTb YMEHUA Yy4alWMUXCA cCOoCpeaoTadymBaTbCA U NAOAOTBOPHO,
ueneHanpasaieHHO pa60TaTb B HE3HAKOMOM O6CTaHOBKe, B 3aaHHOM TEMNE, 6bITb MOTUBUPOBAHHbIMUA
Ha nonyvyeHue 3an1aHUPOBAHHbIX MOIOXKUTE/NIbHbIX PE3YyNbTaTOB.

Ha yueGHO-TemaTuueckoe miaHupoBaHue pabodei mporpammsl «Iloxroroka xk EI'O»
oTBeZIeHO 68 yacoB (2 yaca B HECIIO).
MecTto Kypca B y4eOHOM ILIaHe

«TpynHble BOIPOCH! OMOJIOTUH:» - CAMOCTOSITENIbHBIN KypC B paMKax JIONOJHUTEIBHOTO

oOpa3oBanus obyyatouuxcs 11 kimaccoB. Kypc nononHuTensHOro oopa3oBaHms pacCUMTaH Ha
68 Jacos, 2 yaca B HEJICITIO.
TPEBOBAHMUA K YPOBHIO IOATI'OTOBKH YUYAIIUXCHA
B pe3ynbTaTe M3yyYeHUs Kypca obyyatowmnca gonkeH

3HaTb/NOHUMaTb

- NPU3HAKM BMoNornMyecknx OBOBEKTOB: KMBbIX OPraHU3MOB; FEHOB M XPOMOCOM; KJETOK U
OpraHos;

- CYLWHOCTb BMOIOrMYECKNX NPOLLECCOB: 0OMEH BeLLecTB U NpeBpalleHUs SHepruun, nutaHue,
OblXaHWe, BblAeNeHne, TPaHCMOPT BELLeCTB, POCT, Pa3BUTUE, PA3MHOXEHMUE, HacneACTBEHHOCTb U
N3MEHUYMBOCTb, PETYIALMA XKU3HEAEATEIbHOCTU OPraHnU3mMa, PasaparKMMOCTb;

- 0COBEHHOCTU CTPOEHMUA }KUBbIX OPraHM3MOB, NPOLLECChI }KU3HEAEeATEeIbHOCTH.

Ymetb

- 06BACHATL B3aMMOCBA3M OPraHM3MOB W OKpYKatoLLel cpeabl; MPUYMHbBI HaCNeACTBEHHOCTM U
N3MEHUNBOCTU;

- M3yyatb Ouonornyeckme o6BEKTbI M MNPOLECCbl: CTaBUTb OMONOMMYECKUE IKCNEPUMEHTDI,
OMUCbIBaTb M OOBACHATL Pe3ybTaTbl OMbITOB;

- pacno3HaBaTb W OMUCbIBaTb: OpraHbl U CUCTEMbI OPraHOB XUBOTHbIX; Cbe0bHble U A0BUTbIE
rpnbbl, onacHble g5 YeoBEeKa PacTeHUA U XKUBOTHbIE;



- CpaBHMBaTb b6MO/OrMYECKME OObBEKTbl (KNETKM, TKaHW, OpraHbl M CUCTEMbl OpPraHoB,
OpraHusmbl, NpeacTaBuUTeNell OTAEe/IbHbIX CUCTEMaTUUYeCKUX rpynn) M AenaTb BbiBOAbl Ha OCHOBE
CpaBHEHUS;

- QHaNM3MpOBaTb W OLLEHMBATb BO3AeNCTBME (AKTOPOB OKPYKAKOWEN cpedbl HA KUBble
OpraHM3mbl, NOCNEACTBUA AeATE/IbHOCTU Ye/I0BEKA B IKOCMCTEMAX;

- UCNonb3oBaTb MNPUOBpPETEHHble 3HAHMA W YMEHWS B MNPAKTUYECKON nOeATe/NbHOCTU U
NoBCEeHEBHOW XU3HU ANS:

e cobnogeHna mep nNpodUNaKTUKM  3ab0/sieBaHWUM,  BbI3bIBAEMbIX  PaCTEHUAMM,
KMBOTHbIMUM, OakTepusmu, rpubamm n Bupycamu; TpaBmaTuU3Ma, cTpeccos, BUY-

MHbEKUMKN, BpeaHbIX NPUBbIMEK (KypeHue, askorosM3am, HapKOMaHWs); HapylueHus
OCaHKM, 3peHUn, Cyxa, MHOEKLUMOHHDBIX U NPOCTYAHbIX 3a601eBaHMI;

e OKa3aHMWsA NepBoit NOMOLM NPU OTPaBAEHUN AA0BUTLIMU TPUBaMK, PacTEHUAMM, YKyCcax
UBOTHbIX; MPWM NPOCTYAHbIX 3abosieBaHUAX, OXorax, OBMOPONKEHUAX, TpaBmaXx,
cnaceHuu yTonatoLero;

e paLMOHaNbHOW OpraHM3auuu Tpyda W OTAbiXa, CObAOAEHMA MpPaBUA MOBeAeHUA B
OKpY»KatoLel cpeae;
e npoBeaeHMA HabatoaeHU 3a cocTosHMEM cOBCTBEHHOIO OopraHM3ma.

IHNEPEYEHDb 3JIEMEHTOB COJAEPXAHMUS, IPOBEPSIEMBIX HA EI'D I1O
BHUOJIOI'A
MepeyeHb 3N1EMEHTOB COMlEPXKaHUNA, MPOBEPAEMbIX Ha €AMHOM rOCYyAapCTBEHHOM 3K3ameHe Mo

6uonormn, coctaBfeH Ha OCHOBe pasgena «0683aTeNbHbIN MUHUMYM COLEPXKaHWA OCHOBHbIX
ob6pa3oBaTeNibHbIX Nporpamm» PenepasbHOr0 KOMMNOHEHTA FOCYAAPCTBEHHbIX CTaHAAPTOB OCHOBHOTMO
obuiero v cpeaHero (noaHoro) obluero obpasosaHna no buonornm (6as3osbln U NPODUIbHbBIN YPOBHM).
1. buonorua Kak Hayka. Metoabl Hay4HOro NO3HaHUA

1.1 Buonorva Kak Hayka, ee JOCTUNKEHMA, METOAb! NMO3HAHWUA KMBOW Npuposabl. Ponb
6ronorum B popmmMpoBaHUN COBPEMEHHOMN €CTECTBEHHOHAYYHOM KapTUHbI MUpPa.

1.2 YpoBHeBas opraHusauma u ssostouma. OCHOBHbIe YPOBHW OpPraHM3aummn KUBOWM
NPUPOAbI: KNETOUHbIW, OpraHU3MEHHbIM, NONYyAALUMOHHO-BUA0BON, BUoreoL,eHOTUYECKUIN, BUocdepHbIN.
Buonornyeckne cuctemol. O6wMe NPU3HAKM OUMONOrMYECKMX CUCTEM: KNETOYHOE CTPOEHME,
0COBEHHOCTM XMMMYECKOro CcocTaBa, ODOMEH BelWeCcTB W NpPeBpPaLLEHMA 3IHEpPruu, romMeocTas,
pasgpaxKMMOCTb, ABUMKEHWE, POCT U Pa3BUTME, BOCMPOU3BEAEHME, IBOOLUA.

2 . KneTtKa KaKk 6uonoruyeckas cucrema

2.1 CoBpeMeHHaa K/eTo4YHas Teopus, €e OCHOBHble MOJIOXKEHUA, pPOJb B
$GOpPMUPOBAHMMN COBPEMEHHOM €CTeCTBEHHOHAYYHON KApPTUHbI MUpa. Pas3BuTME 3HAHMK O KneTke.
KneToyHoe cTpoeHMe OpraHM3mMoB — OCHOBA €4MHCTBA OPraHMYecKoro Mmpa, 40Kas3aTeNbCTBO POACTBA
*KMBOM NpUpoabl.

2.2 MHoroob6pasne Knetok. [IpOKapMOTUYECKME W  3YKAapUOTUUECKME KNETKM.
CpaBHUTENIbHAA XapaKTEPUCTUKA KNETOK PACcTEHUI, KMBOTHbIX, 6akTepuii, rpnbos.

2.3 XMMUYECKUI coCTaB KNETKU. MaKpo- U MUKPO3eMeHTbI. B3auMocBA3b CTPOEHUSA U
OYHKUMIN HEOpPraHMYECKUX W OpraHMYeckux BelecTB (DenkoB, HYKAEUMHOBbIX KWUCNOT, Yr1eBoAOB,
anugos, AT®), BXoaawMX B COCTaB KAeTKU. Po/ib XMMMWYECKMX BeLEecTB B KNETKe W opraHvsme
yenoBseka.

2.4 CTpoeHne KneTkn. B3anmmocsAsb CTpoeHMA M yHKUMI 4YacTelh M opraHomaoBs
KNEeTKM — OCHOBaA ee L,e/IOCTHOCTW.

2.5 ObmeH BeLWECTB M MpeBpalLeHUA SHEPIrUM — CBOMCTBA KMBbIX OPraHM3MOB.
JHepreTMYecKUn UM NAacTUYEeCKMin obmeH, WX B3amMmocBsdb. CTaaMmM 3HepreTMYeckoro obmeHa.
BporkeHune n abixaHue. POTOCMHTES, ero 3HaYeHne, Kocmuyeckaa ponb. Pasbl poTocuMHTe3a. CBeToBbIE U



TEMHOBble peakunn GOTOCUHTE3a, UX B3aMMOCBA3b. XeMOCHMHTE3. Po/ib XeMOCUHTE3UPYOLWUX BaKkTepuit
Ha 3emne.

2.6 leHeTnuyeckana MHPopmauma B KneTke. [eHbl, FeHEeTUYECKMI Kog U ero CBOMCTBA.
MaTpuUHbIl XapaKTep peakunin buocnHTesa. buocmHTes 6enKa 1 HyKIeMHOBbIX KUCAOT.

2.7 KneTka — reHeTuyeckana eAMHULA KUBOTro. XPOMOCOMbI, UX cTpoeHue (dopma U
pa3mepsbl) U GyHKUMK. YNCNO XPOMOCOM U X BUAOBOE NOCTOAHCTBO. COMaTUUYECKME U NOJIOBbIE KNETKMU.
HU3HEHHbIN UMKA KNeTKU: nHTepdasa n Mmutos. MUTos — gesieHne comaTtuyeckux Knetok. Menos. @asbl
MMUTO3a U Melo3a. Pas3BuTME MOJIOBbIX KAETOK Y PACTEHUMN U KUBOTHbIX. [eneHne KAeTKM — OCHOBa
pOCTa, pasBUTUS U Pa3MHOXKEHWUS OPraHN3mMoB. Posib Meo3a U MUTO3a.

3. OpraHu3am KaK 6uonoruyeckas cuctema

3.1 PasHoobOpasne opraHM3MOB: OAHOK/JETOYHbIE U MHOFOKAETOYHble; aBTOTPOOdbI,
retrepoTpodbl. BUpycbl — HeKNEeTOUYHbIE GOPMbI }KU3HU.

3.2 BocnpowusseaeHue opraHM3moB, ero 3HadyeHne. Cnocobbl pa3amMHOMKEHUSA, CXOACTBO
W OTAMYME NONOBOrO M 6ecnosoro pasmHoxKeHua. OnNNOAOTBOPEHME Y LBETKOBbIX PACTEHUN W
NO3BOHOYHbIX }XMBOTHbIX. BHELHee 1 BHYTpeHHee ON1040TBOPEHME.

3.3 OHTOreHes M npucylmne emy 3aKOHOMEPHOCTU. IMOpMOHaNbHOE U
NocTambpMoHanbHOE pa3BUTME OPraHM3MOB. [TPUUYNHBI HapyLLEHMA Pa3BUTMA OPraHM3MOB.

34 leHeTMKa, ee 3agayn. HacneacTBeHHOCTb M UM3MEHYMBOCTb — CBOWMCTBA
opraHnamos. MeToabl reHeTUKU. OCHOBHble TFeHEeTMYecKMe MOHATUMA M CUMMBOJIMKA. XPOMOCOMHasA
TeopuAa HacneacTBeHHOCTU. CoBpeMEHHbIe NPeaCcTaBAeHUA O FreHe U reHoMe.

3.5 3aKOHOMEPHOCTH HacNeACTBEHHOCTY, MX  UMTONIOTMYECKME  OCHOBbI.
3aKOHOMEPHOCTM Hac/ieoBaHUsA, ycTaHoBAEHHble . MeHaenem, ux LMToiormyeckme ocHoBbl (MOHO- 1
aurnbpuaHoe ckpelmBaHue). 3akoHbl T. MopraHa: cuenieHHoe HacnegoBaHMe NPU3HAKoB, HapyLLeHue
cuenneHna reHos. NeHeTMKa nona. HacnegoBaHMe NpPU3HAKOB, CUEMNIEHHbIX C NonoMm. Bsaumoaerictene
reHoB. [eHOTUN KaK LenocTHaa cuctema. FeHeTUKa yenoseka. MeToabl U3y4YeHUA TEHETUKU YenoBeKa.
PeweHune reHeTnyeckmx 3aaa4. COCTaBNEHME CXEM CKPELLMBAHUMN.

3.6 3aKOHOMEpPHOCTU M3MeH4YMBOCTM. HeHacneactseHHas (moauduKauMOHHas)
n3MeHuYnmBoCTb. Hopma peakumun. HacnenctBeHHas M3MEHYMBOCTb: MYTAUMOHHAA, KOMOMHaTMBHas.
Buabl MmyTaumin n X NPUYMHbI. 3HAYEHNE N3MEHYMBOCTU B }KMU3HU OPraHM3IMOB M B 3BOJIOLMUN.

3.7 3HayeHMe TeHeTUKU ana meamumHbl. HacneactBeHHble 60/n1€3HM YenoBeKa, WX
NPUYMHbI, NPOPUNAKTUKA. BpegHoe BAMAHWE MyTareHoB, anKoronsd, HAPKOTMKOB, HMKOTMHA Ha
reHeTUYEeCKMI annapaTt KAeTKWU. 3awmTa cpeabl OT 3arpA3HeHMA MyTareHamu. BbiaBieHWe UCTOUYHUKOB
MyTareHoB B OKpy:Katowen cpeae (KOCBEHHO) U OLEHKa BO3MOMHbIX MOCAeACTBUA WX BAUAHMA Ha
CcOHCTBEHHbIV OpraHM3Mm.

3.8 Cenekumna, ee 3agaym M npakTUdyeckoe 3HadeHue. Bknag H.U. Basunosa B
pa3BUTUE CENEKLUMU: YYEHUE O LIEHTPaX MHOroobpasma U NPOUCXOXKAEHUA KYbTYPHbIX PAacTeHUM; 3aKOH
rOMOJIOTMYECKUX PAOOB B HAC/NEeACTBEHHOM WM3MEHYMBOCTU. MeToapl Cenekuum U UX reHeTuyeckue
ocHoBbl. MeToabl BbiBEAEHNA HOBbIX COPTOB PACTEHMMN, MOPOA, *KUBOTHbIX, LUITAMMOB MUKPOOPraHN3MOB.
3HayeHMe TeHEeTUKU Ons cenekuuu. bruonormyeckne ocHOBbLI BblpalMBAHUA KYy/IbTYPHbIX PacTEHWU U
OOMALLHWNX ¥XUBOTHbIX.

3.9 buotexHonornAa, ee HanpaBaeHuA. KneTtouyHaa UM TeHHaA WHXKeHepus,
KNOHMpOBaHWe. PONb KNETOYHOW TEOPUM B CTAHOBJAEHUM U PasBUTUM BUOTEXHONOrMU. 3HavyeHue
6MOTEXHONOTMN  ONA  PasBUTUA  CENIeKUMM,  CeNbCKOro  X03AMCTBA,  MWMKpObMosornyeckom
NPOMbILLIIEHHOCTU, COXPaHEeHMA reHodOoHAa NAaHeTbl. ITUYECKUE acneKTbl HEKOTOPbIX UCCAea0BaHNM B
6MOTEXHONOMMU (KNOHMPOBaHWE YeNoBeKa, HanpaBaeHHble U3MEHEHUA reHoMa).

4 . Cucrema n mHoroo6pasue opraHM4YecKkoro mmpa



4.1 MHoroobpasume opraHuMsamoB. 3HayeHue pabot K. JlnHHea u K.-B. Jlamapka.
OCHOBHble cUCTEMATUYECKME (TAKCOHOMMYECKUE) KaTeropum: BuA, poa, Cememnctso, oTpsag (nopsaaok),
Knacc, Tun (oTaen), LAapCTBO; X CONOAYUHEHHOCTb.

4.2 LlapctBO 6aKTepwuii, CTPOEHME, KU3HEeAEeATeNbHOCTb, PAa3MHOXEHWE, POSib B
npupoge. baktepun — Bo3byguTenu 3aboseBaHWn pacTeHUN, KMUBOTHbIX, YesoBeKa. lMpodunakTmka
3ab6o0n1eBaHNi, BbI3blBaEMbIX BaKTEpPUAMMU.

4.3 LlapcTtBo rpnboB, CTPOEHMUE, KU3HEeAEATENIbHOCTb, Pa3MHOXKeHue. Ncnoib3oBaHme
rpnboB g8 MNOAYYEHWs MPOAYKTOB MUTAHWMA M NeKapcTB. PacnosHaBaHMe CbefobHbIX U ALOBUTbIX
rpnbos. JIMWAKHWMKKN, UX pasHoobpasme, OCOBEHHOCTM CTPOEHUA U KU3HeadeATeNbHOCTU. Ponb B
npupose rpnbos 1 ANLWANHMKOB.

4.4 LapctBo pacteHuit. CTpoeHue (TKaHM, KNETKM, OpraHbl), KU3HeaenaTe/IbHOCTb U
pa3sMHOKEHWe PacTUTEe/IbHOrO OpraHU3ma (Ha NpMmepe NOKPbITOCEMEHHbIX pacTeHui). Pacno3HaBaHue
(Ha pucyHKax) opraHoB pacTeHuA.

4.5 MHoroobpasve  pacteHuin. OCHOBHble  OTAenbl  pacTeHMn.  Knaccol
NMOKPbITOCEMEHHbIX, POJIb PAaCTEHUI B NPUPOAE U XKU3HWN YeNoBeKa.

4.6 LapctBO XMBOTHbIX. OAHOKAETOYHbIE W  MHOFOK/JETOYHbIE KMBOTHbIE.
XapaKTepUCTMKa OCHOBHbIX TUNOB 6E€CMO3BOHOYHbIX, K/1ACCOB Y1€HUCTOHOMMX. OCOBEHHOCTM CTPOEHMA,
KU3HEeAeATEeNbHOCTU, PA3MHOXKEHUA, PO/Ib B NPUPOAE U XKU3HU YenoBeKa.

4.7 Xopaosble KUBOTHbIE. XapaKTepPUCTUKA OCHOBHbIX Knaccos. Ponb B npupoae um
YKU3HU YenoBeKa. PacnosHaBaHMe (Ha PUCYHKAX) OPraHOB U CUCTEM OPraHOB Y YKUBOTHbIX.

5. OpraHuMsm 4yenoBeKa 1 ero 340poBbe

5.1 TkaHn. CTpoeHue U KU3He[deATe/NIbHOCTb OpraHoB M CUCTEM OpPraHoOB:
NULEeBaPEHUS, AbIXaHWA, BblaeneHusA. PacnosHaBaHWe (Ha pUCYHKAXxX) TKaHel, OpraHoB, CUCTEM OPraHoB.

5.2 CTpoeHne U KM3HeAeATe/IbHOCTb OPraHoB W CUCTEM OPraHOB: OMOPHO-
OBUTaTeNbHOM, TMOKPOBHOM, KpoBoobOpalleHus, numdoobpalieHma. PasmHOKeHMe U passBuTUE
yenoseka. PacnosHaBaHMe (Ha pUCyHKax) OpraHOB U CUCTEM OPraHoOB.

53 BHyTpeHHAA cpena opraHM3ma yesoseka. pynnbl Kposu. MepennsaHne Kposwu.
NMMyHUTET. OBMEH BELLECTB U NPeBpPaLLEHNE SHEPTMM B OPraHM3Me YesoBeKa. BUtamumHsl.

5.4 HepBHaa n sHAOKpMHHAA cuctembl. HeliporymopanbHasa perynauma npoLeccos
YKU3HEeAeATeNbHOCTM OpPraHM3Ma Kak OCHOBA ero LLe/I0CTHOCTU, CBA3M CO CPeioN.

5.5 AHanuszatopbl. OpraHbl YyBCTB, MX PO/ib B OpraHusme. CTpoeHune u OyHKLMW.
Bbicwaa HepBHaa geatenbHocTb. CoH, ero 3HavyeHune. Co3HaHWe, NamATb, IMOLUMU, pPedb, MbILLJIEHME.
OcobeHHOCTU NCUXUKM YeloBEKa.

5.6 NinyHaa n obuwecTBeHHaA rurMeHa, 340poBbli 06pa3 Ku3HU. lMpodunakTuka
MHPEKUMOHHBIX 3a60/1eBaHUI (BUPYCHbIX, BaKTepuanbHbIX, TPUOKOBbIX, BbI3bIBAEMbIX MKMBOTHbLIMM).
MpepynpexaeHne TpaBmaTU3Ma, NMpMeMbl OKa3aHWA nepsor nomoun. Mcmxuyveckoe n pusnyeckoe
340poBbe 4yesnoBeka. DaKTOpbl 340POBbA (AYTOTPEHWHT, 3aKanuMBaHWe, ABUraTe/NbHaA aKTUBHOCTDb).
daKTopbl pUCKa (cTpecchbl, rMNoAMHaMKA, NepeyToMIeHne, NnepeoxnarkaeHue). BpegHble n nonesHble
NPUBbIYKK. 3aBUCMMOCTb 340POBbA YEN0BEKA OT COCTOAHMA OKpyXatowelh cpeapl. CobatogeHue
CaHUTAPHO-TUTMEHUYECKMX HOPM M NpaBua 340p0BOro 06pasa KuM3HW. PenpofyKTMBHOE 340pOBbe
yenoseka. [locneacTBuA BAMAHUA aNKOroNsA, HUKOTMHA, HAPKOTMYECKUX BELLECTB Ha pas3BuUTMe
3apoabllla YenoBekKa.

6 . dBoNIOLMUA XNBOW NPUPOAbI

6.1 Bua, ero kputepuun. MNonynauma — CTPYKTYpHaA eguMHMLa BMAA U SN1eMeHTapHas
eanHuLua ssontoumm. Mukpoasontouma. ObpasosaHue HOBbIX BUAOB. Cnocobbl BUA006pa3oBaHMA.

6.2 Pa3BuTME 3BONIOLMOHHDLIX MAei. 3HaYeHWe 3BOJIIOUMOHHOW Teopun Y. JapBuHa.
B3amMmocBs3b ABMNKYWMX cun  3aBoaoumn. dopmbl  ecTecTBeHHOro oTbopa, BuAbl 60pbbbl 3a



cywectsoBaHue. CUHTETMYECKas Teopusa  3BOAOUMW.  DnemMeHTapHble  GaKTopbl  3BOOLMM.
UccneposaHma C.C. YetBepukoBa. Posb 3BOAOUMOHHOW Teopuu B POPMUPOBAHMM COBPEMEHHOM
€CTeCcTBEHHOHAY4YHOM KapTUHbI MUpa.

6.3 [JoKasaTenbctBa 3BOMOUMM  XKMBOW npupodbl. PesynbTatel 3sontoumu:
npucnocob61eHHOCTb OPraHN3MOB K cpeae 0butTaHuA, MHOroobpasme Bua0B.

6.4 Makpoasontouma. HanpasneHns u nymm 3ssontoumm (A.H. Cesepuos, W.WN.
LWmanbrayseH). Buonornuecknin nporpecc u perpecc, apomopdos, mguoadantaumsa, OereHepaums.
MpuunHbl H6MONOrMYecKoro nporpecca WM perpecca. 'MnoTesbl BO3HUMKHOBEHWA XW3HM HaA 3emne.
OcHOBHble apomop¢d03bl B 3BOMOLUN PACTEHUN U KMUBOTHBIX. YCNOXKHEHME KMBbIX OPraHM3MOB B
npotiecce 380OLNN.

6.5 MpoucxoxaeHne 4YenoseKa. YenoBeK Kak BuA, €ro Mmecto B cucreme
opraHmMyeckoro mupa. Mnotesbl NPOUCXOXKAEHUA yYenoBeka. [BMXKyLWME CUAbl U 3Tanbl 3BONOUUMU
yenoseKa. YenoBeueckme pacbl, UX reHeTUYeckoe poAacTBO. buocoumanbHaa npuposa YenoBeka.
CoumanbHas M NpUpoAHan cpena, aganTaunmn K Hel YenoBeKa.

7 . 3KocucteMbl U NpUCYLLIME UM 3aKOHOMEPHOCTH

7.1 Cpeabl 06WTaHMA oOpraHM3MOB. 3JKosorMyeckne ¢akTopbl: abuoTu4veckue,
61oTUYECKME, NX 3HaYeHUe. AHTPOMNOreHHbIM daKTop.

7.2 3Kocuctema (buoreoueHos), ee KOMMOHEHTbl: MNPOAYUEHTbI, KOHCYMEHTbI,
peayueHTbl, UX ponb. Bupgosaa M NpPOCTPaHCTBEHHAA CTPYKTypa 3KOCUCTEMbI. Tpoduyeckue ypoBHM.
Lenn n cetn nutaHusa, nx 3seHba. MNpasuna skonornyeckor nupammabl. CoctaBneHne cxem nepegayu
BELLECTB M 3Hepruu (uenen n ceter NUTaHMA).

7.3 Pa3Hoobpasune akocuctem (6moreoueHo3o8). CamopasBuUTUE U CMEHA SKOCUCTEM.
YCTOMUYMBOCTb M AMHAMMUKA 3KOCUCTEM. bruonornyeckoe pasHoobpasme, camoperynauma U Kpyrosopot
BELLeCTB — OCHOBA YCTOMYMBOrO pPasBUTUA 3KocUCTEM. [PUUMHBI YCTOMYMBOCTM U CMEHbI SKOCUCTEM.
M3meHeHMA B 3KOCMCTEMAX NOA BAMAHMEM [EATE/IbHOCTU 4YenoBeKa. ArposKOCUMCTEMbI, OCHOBHbIE
OT/INYUNA OT NPUPOJHBIX IKOCUCTEM.

7.4 Buocdepa — rnobanbHas akocuctema. YueHune B.U. BepHaackoro o 6uocdepe.
*unBoe BelecTBo, ero ¢yHKuMKU. OcobeHHOCTM pacnpeneneHma 6uomaccbl Ha 3emne. bruonormyeckuit
KPYroBopoOT BELLECTB M NpeBpaLLeEHME 3HepPruM B buochepe, posib B HEM OPraHM3MOB Pa3HbIX LLAPCTB.
3Bostouma bruocoepsl.

7.5 nobanbHble M3MeHeHUs B buocdepe, BbI3BaHHbIE LEATENbHOCTbIO 4Ye/0BEKa
(HapyweHMe 030HOBOrO 3KpaHa, KMC/IOTHbIE A0XAW, NAPHMKOBLIM 3ddekT un ap.). MNpobnemsl
ycTtonumsoro passutus buocohepbl. CoxpaHeHMe MHoOroobpasva BMAOB KaK OCHOBa YCTOMYMBOCTU
6uocoepbsl. MpaBuaa noBegeHUsA B NPUPOLHOI cpese.

COJEPXAHUE ITPOI'PAMMBbI
Bnok 1. O6wasa 6uonorna. }usHb, eé cBoiiCTBA, YPOBHU OpraHu3auuu, NPOUCXOXKAeHUe

»Ku3Hu (2 yaca)

Mpegmer M metoabl 6MOMOrMK, CBOMCTBA >KMBOW MaTepuu, YPOBHU OPraHM3aumMmM KUBOW
MaTepum, NPOUCXOXKAEHNE XU3HM Ha 3eme. HayKu, Bxoasauwme B coctas buonornn. Mctopus passutma
6MO0I0MMKN KaK HAYKW C aHTUYHbIX BPpEMEH A0 HaWuX AHEN.

Baok 2. XuMun4yeckuii coOCTaB :KUBBIX OPraHu3MoB (6 4acoB)
DNEeMeHTHbIN U MOI'IEKynFlprIﬁ COCTaB. HEOpFaHM‘-IECKMe Beuwlecrtea: BO4a, MMHeEpPa/ibHblE CON.

OpraHuyeckue BeLLeCTBa: YIrAeBOAbl, AUNUAbl, 6eNKn, HYKNEeNHOBble KMCAOTbl. CTpoeHne U GyHKUUK
HEOopPraHNYeCKMX 1 OPraHNYeCcKmUX BELLLECTB.
Bnok 3. CtpoeHue KneTku (6 yacos)



Tunbl KNeToyHoM opraHmsaumn. CTpoeHWe KNeTKu: KnetovyHaa ob60s0uKa, uutonnasma, aapo,
ofHOMeMbpaHHble, ABYMeMbpaHHble U HemembpaHHble OpraHOMAbl KAETKM, OCHOBHblE Pa3nnYnA
KNETOK NPOKapuOoT U 3yKapu1oT.

BnokK 4. O6meH BelecTB U NpeBpaLLeHue 3Heprum (6 Yacos)

TuUnbl NUTaHMA KMUBbIX OpraHM3moB. MNoHATME O MeTabonname: acCUMUAAUMA (MNaCTUYECKUIA
obmeH), guccummnsauma (saHepretTmyecknin obmen). AT® n eé ponb B metabonusme. PoTocUHTES,
XeMOCUHTE3, bBuocnHTes 6enka.

BnoK 5. PasamHOXXeHue U MHAMBUAYaNbHOE Pa3BUMTUE OPraHu3moB (4 yaca)

BocnpousBeaeHne KAETOK: MMUTO3, Melio3. PasmHoxeHue opraHuamoB. WHamBuayanbHoe
pa3BuTUE OPraHNM3MOB (OHTOreHes).

Bnok 6. FeHeTuKa u ceneKkuus (8 yacos)

HacnenctBeHHOCTb M U3MEHUYMBOCTb. MepBblii, BTOPOW U TPETUI 3aKoH MeHaena. AurnbpuaHoe
M MoHorMbpmugHoe cKpewmBaHue. [eHeTMKa NOMa, CUENJIEHHOEe C MOJIOM HaciepoBaHue. MeTtozbl
reHeTuKU. Cenekums, LEHTPbl MPOUCXOXKAEHWUA KYIbTYPHbIX PaCTEHUN.

Bnok 7. 3sontouymsa (4 yaca)

JBONOUMOHHOE Yy4yeHue Y.[lapBMHa, pas3BUTUE OPraHUYECKOro Mupa, MPOUCXOXKOeHUE
yenoBekKa.

Bnok 8. 3konorua u yueHue o buocdepe (4 yaca)

3konormnyeckme daktopsbl. MNonyaaummn. IKonorudyeckune cuctemol. NMoHATMe o buochepe.

Bnok 9. MHoroo6pasue »1BbiXx opraHu3moB (4 yaca)

Bupycol, 6akTepUK, rpmbbl, ANLLANHUKMN.

bnok 10. LapcTeo pacteHus (6 yacos)

MoAauapcTBO HM3LWKNE pacTeHMA, BOLOPOCAU. TKAHU M OpraHbl BbICLUMX PACTEHUN: BereTaTMBHbIE
OopraHbl M reHepaTUBHbIe OpPraHbl BbICWIMX pacTeHui. [oAuapcTBO BbICLIME PACTEHUA: CMOPOBbIE,
ceMeHHble pacteHus. OTaenbl: roN0CEMEHHbIE M MOKPbITOCEMEHHbIe pacTeHus. CemeicTBa Knacca
OpHopoNbHble M Knacca [1ByAoONbHbIE pacTeHuA.

Bbnok 11. LapcTBo XMUBOTHbIE (6 YacoB)

MoguapctBo  MpocTeliwme  (OgHoKneTouHble). MoauapctBO  MHOrOKNETOYHbIE,  TUN
KuweyHononoctHble, TMN Mnockue Yepsu, Tun Kpyraoie Yyepsu, Tun Koabyatble yepsu, TMn MoantOCKMY,
TMn YneHuctoHormve. Knacc PakoobpasHble, lNaykoobpasHble, Hacekombie. Tun XopAoBble, Knacc
NaHueTHUKM, Pobibbl, 3emHoBOAHble, [pecmbikatowmeca, MTuybl, MnekonuTatowme. [MogKnaccol
Mepso3Bepu, Cymuatble, MnaueHTapHbIe.

bnok 12. YenoseK u ero 3goposbe (8 yacos)

TKkaHKW, oOpraHbl, perynauua  KusHegeAtenbHoctn.  OnopHoO-ABUraTesbHad  CUCTEMA.
MuwesBapuTenbHas cucTema M 0b6MeH BelecTB. blxaTenbHas U BblAeAUTeIbHaA cuctema. KposeHocHasn
cucTema, nepsBas NMOMOLLb NPM KPOBOTEYEHUAX. HepBHaA cucTema M BbICLIAA HEpPBHAA AEATENbHOCTb
Yyenoseka. OpraHbl 4yBcTB. AHanm3aTopbl. Koxka 1 eé npounssoaHble. HKenesbl BHYTPEHHEN N BHELUHEN
cekpeuumn. PaamHoXeHne 1 pa3BuTme YenoseKa.

Bnok 13. TecTupoBaHMe yyalmMxca No npongeHHbIM Temam Kypca (4 uaca)

PeweHwne TMNoBbIx 3agaHnit EM npoLlwibix 6T, OpUEeHTUPOBAHHOCTb Ha 3a4aHUS

yactn C
TEMATHYECKOE INTIAHUPOBAHUE
Ne Tema Coaepxanue Koauugecr
n/n 4acoB
baok 1. O6mas 6uoaorusi. JKuszub, eé 2

CBOMCTBAa, YDOBHHU OPraHU3allUH,
NMPONCXOKIEHUE JKU3HU




1 buonornueckue Hayku. MeToasl [IpenMer 1 MeTOABI OMONOTHH,
2 HCCIIeIOBaHUA. Y POBHH OpraHu3alliu CBOMCTBA KUBOW MaTEpPUU, YpOBHU
*KUBOI Marepuu. CBOMCTBA KHUBOTO. OpraHu3aluy )KUBOW MAaTEpUH,
IPOUCXOXKICHUE )KU3HHU Ha 3emIIe.
Haykwu, BXopsiiue B COCTaB OMOJIOTHH.
HcTopus pa3BuTHs OUOJIOTHH KaK
HAyK{ C aHTUYHBIX BPEMEH JI0 HAIIUX
ITHEHN.
Baok 2. Xumu4yeckuii cOCTaB KUBBIX
OpPraHu3MoB
3 DNEMEHTHBIN U MOJIEKYJISIPHBIN COCTaB Makpo-, MUKpO-,
4 JKUBBIX OPraHU3MOB. yIbTpaMUKpoaieMeHThl. CoaepkaHue
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB B )KHBOM OpPraHH3ME.
5 Heopranunueckue BemiecTsa. Bopaa u MuHepansHbIe COJIU, UX
6 CTpOCHHUE B (DYHKIIHH.
7 Opranuyeckue BeIeCTBa. YrneBoabl, TUIUABI, OEKH,
8 HYKJIEMHOBBIE KUCJIOTHI, UX CTPOCHHE U
(byHKIHIH.
Baok 3. CtpoeHnne KjieTKH
9 MemOpaHHBIC OpPTaHOUIBI KIIETKH. Kinerounas memOpana, snpo, I11C,
10 KOMILIEKC 1 016 15KH, IM30COMEI,
MIEPOKCHUCOMBI, BAKYOJIU, MUTOXOHIPHH,
TUTACTU/IBL.
11 HemeMmOpaHHbIe OpraHOU bl KIIETKH. Pubocombl, TUTOCKENET, KIIETOUHBIE
12 BKJIFOUCHHUSI.
13 | OcHOBHBIC pa3aU4Hs KJIETOK TPOKAPHOT [Ipu3Haku mpokapuoT U FYKapHOT.
14 1 DYKapHoT. CxoxcTBa M pa3nuuus B CTPOCHUHU
KJIETOK IprOOB, paCTeHUH M )KUBOTHBIX.
Baok 4. O6MeH BelecTB U
NpeBpalieHue JHEPruu
15 Turbl MUTaHUS KUBBIX OPTraHU3MOB. ABTOoTpOdHOE U reTepoTpodHOE
16 MeTtabonuzm. nurtanue. [Inactuueckuii n
SHEPreTUYeCKUil OOMEH.
17 AT® u e€ ponb B MeTabOIM3ME. Crpoenue u pynkuuu ATO.
18 MecToHax0X/IeHHE B KIIETKE.
19 Buocunres Oenka. I'enetnueckuii kon. Tpanckpunius u
20 TPAHCIIAIHUA.
BJaok 5. PazmHoxkeHue u
HHAUBHUIYAJbHOE Pa3BUTHE
OpPraHu3MoB
21 BocnpounsBenenne KIeTok: MUTO3 U Knerounsii nukn. @a3sl MUTO32 U
22 MeNo3. Meiio3a. CXOCTBA U pa3Iudusl MUTO3a
1 Melo3a. 3HaueHre MUTO3a U Meio3a.
23 Pa3mHOXeHNe opraHu3MoB. becmonoe 1 nonoBoe pazMHOXKEHHUE.
24 NHauBuayanbHOE pa3BUTHE I'amerorenes. Omiog0TBOPEHHUE.
OpraHU3MOB. OMOpHOHANBHBIN U
MOCTIMOPHUOHATBHBIN TEPUO/TBI
OHTOTEHEe3a. 3apO/IbIIIECBBIC TUCTKH.
BbJaok 6. I'eneTuka u cesiekumst
25 MoHornbpuaHOe CKpenMBaHue. HacneacTBeHHOCTh M M3BMEHUHUBOCTD




26

IlepBbiit 1 BTOpOH 3akoH I'. Menpens.

opranu3MoB. [ muOpugoIOrHUecKuii
meTon. ' oMO3UTroTHEIE N
reTePO3UTOTHBIE OPTaHU3MBI.
AunnenbsHble TeHbl. [lepBbiii 1 BTOpOi
3akoH ['. Mennens. Henonxoe
JIOMUHUPOBAHUE U aHAIM3UPYIOILIEE
CKpEIIMBaHUE.

27
28

JurubpuaHoe ckpemmBanue. Tperuid
3akoH I'. Mennens.

Pacmennenue no reHotuny u
(eHoTUIy Npu TUTHOPUIHOM
ckpemmBanuu. Tperwuii 3akoH I'.
Menpenst.

29
30

I'eHeTuka moJja, ClEIJIEHHOE C IT0JIOM
HacJieqoBaHue. MeToabl TEHETUKH.

Kapuotun opranuzma. IlosioBbie
xpoMocombl. CIETIEHHOE ¢ TT0JIOM
HacinegoBaHue. MeToapl TeHETHKHU:

TE€HEATIOTMYECKH M, TONYJISILIUOHHBIH,
OJIM3HELOBEIN, IUTOT€HETHYECKHH,
OMOXUMHYCCKUMN.

31
32

Meroas! cenexunu. LleHTphI
HPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHH.

3aauu U 3HAUYEHUE CEJIEKLIUU.
Mertoab! cenekuu: rudpuau3anus u
oTOOP.

MaccoBblif 1 UHAMBHTyaIbHbII 0TOOP.
biM3KOpOICTBEHHOE CKPELMBAHHUE.
MesxBu0Bast THOpUAU3ALIUAL.
HcKyccTBEHHBINM MyTareHes.
L{eHTpbI NPOUCXOKAEHUS KYJIbTYPHBIX
pacTeHuM.

Bbaok 7. OBoaonua

33
34

OpomtormonHoe yuenue Y.JlapeuHa.
CunTeTHueckasi TeOpus SBOJIOLNH.

OcCHOBHBIE TIOJIOKEHHS BOJIIOITMOHHON
Teopuu JlapBuHa. [IBUKYyIIHE CUIIBI
sBosoMK. CUHTETHYECKasi TEOPHUsI

spomtounu. McecnenoBanus
C.C.YerBepukona. Ponb
3BOJIFOLIMOHHON TEOPUU B

($hopMHUPOBaHUH COBPEMEHHOMN
€CTECTBEHHOHAaY4YHOW KapTUHBI MUpA.
Pe3ynbTaThl 3BOTIOLNH.
JloxazarenbCcTBa IBOJIIOLUHN KUBOU
TIPUPOJBI.

N

35
36

PasButHe opraHnyeckoro Mupa.
IIpoucxoxaeHue yenoBeka

Pa3Butue oprannueckoro Mupa B
kpunrto3oe u panepo3oe. OCHOBHBIE
CTaJluy aHTponoreHesa. /[Brmxymme

cuibl anTponorenesa. [Ipapoauna

YeJI0BEKa.
Pacel 1 ux NpoucxoxaeHue.

Baok 8. Jkosorus u yuenue o
onochepe

37
38

DKonoruyeckue GpakTopsl.
[onyauumu.

DKonornyeckue pakTopsl Cpeibl:
abuoTrnyeckue, OMOTUYECKHE U
aHTPOTIOTEHHBIE.
OCHOBHBIE 3KOJIOTUYECKUE
XapaKTePUCTUKHU MOMYJISALNH.
B3auMozeicTere nonysssiui pa3sHbIX




BHUJ0B B OKOCHCTCMC.

39
40

Dkonoruueckue cucreMnl. [loasarue o

ouocdepe.

OKkocucrema, €€ OCHOBHBIC
KOMIOHEHTHI. CTPYKTypa 3KOCHUCTEMBI.
[TumieBsie CBSA3HU B 9KOCUCTEME.
B3aumMozeicTBre nonysssiui pa3HbIX
BUJIOB B 3kocucteme. EctecTBenHast
sKocHUcTeMa (OMOTEOIEHO3).
ArposkocucTema (arpoeHos3) Kak
HCKYCCTBEHHOE COO0ILECTBO
OpPraHU3MOB.
buocdepa — rimodanbHas sxocucTema.
B. 1. BepHajackuii — 0CHOBOIOJI0KHUK
yuenus o ouocdepe. CTpykrypa
ouocdepsl. Pactipoctpanenue u posib
JKUBOTO BEIIECTBA B Orocdepe.
3HaueHue oxpanbl Ouochepsl LI
COXpPaHEHHUs KU3HU Ha 3eMIIe.
buonoruueckoe pasHoobpasue Kak
OCHOBA YCTOHYMBOCTU OHOCHEPHI.
CoBpeMeHHbIE SKOJIOTHYECKHE
npoOJIeMbl, X BIUSHHUE HA
COOCTBEHHYIO JKU3Hb U KU3Hb
OoKpyxaromux Jirogeu. [locneacreus
JIESITEIbHOCTH YeIOBEKa B
HKOCHUCTEMAX.

Baok 9. MHoroo0pa3ue ;KuBbIX
OPraHu3MOB

41
42

Bupycsl. bakrepun.

bakrepun, ux crpoeHue u
KHU3HeeATeNbHOCTh. Ponib 6akTepuii B
MIpUPOJIE, )KU3HU YeJIoBeKa. Mepbl
npo¢HIaKTUKU 3a00JI€BaHUl,
BBI3bIBAEMBIX OakTepusiMu. Bupycel —
HekseTouHast popma sxu3Hu. Llukin
pa3BuTus BUpyca. BupycHeie
3a00JI€BaHHU.

43
44

['pu6sL. JInmaitauky.

OTnuuuTenbHbIE 0COOEHHOCTH TPUOOB.
Msoroo0pasue rpu6oB. Poib rpu6oB B
MIPUPOJIE, )KU3HU YEJIOBEKa.
JlnmaiiHuku — cUMOUOTHYECKHE
opranu3msl. PoJib TUIIaiHUKOB B
MPUPOJIE U )KM3HU YEJIOBEKa.

Baok 10. IlapcTBo pacTenus

45
46

[TomapcTBO HU3IIME PACTCHHUS,
BOJIOPOCITH.
[ToarapcTBO BBICIIIME PACTCHHS:
CIOPOBBIE, CEMEHHBIE PACTEHHS.

CrpoeHue, )KU3HEIEATENBHOCTD,
Pa3MHOKEHHE HU3IINX U BBICIINX
pacTeHui.

47
48

OTaensl: TOJIOCEMEHHEIE U
MMOKPBITOCEMEHHbBIE PACTEHUSI.

Ctpoenue, )KU3HEeAEeSITENbHOCTb,
Pa3MHOKEHHE TOJIOCEMEHHBIX U
HOKpBITOCGMeHHI)IX paCTeHHﬁ.

49
50

CemericTBa Kiacca OIHOIOJILHEIE.

CewmeiicTBa kiacca J[By10IbHBIE.

[Ipuznaku kinacca OqHOIONBHBIE.
[Tpusnaku kmacca JIBy10abHEIE.
CemelictBa ki1acca OIHOOOJIBHEIE:




3naku, JIuneHHsle.
CewmelicTBa kiacca JIBy10JabHbIE:
Kpecrougernsie, Po3onserHsie,
CrnoxHoupeTHbIe, [1aciienoBrIe,
MOTBIIBKOBEIE.

baok 11. IlapcTBO :KUBOTHBIE

51
52

[TonuapcTBo OAHOKIETOYHBIE.
[ToaapctBoO MHOTOKJIETOUHBIE.

[ToanapctBo OHOKIETOUHBIE: TUIT
[Ipocreiimue.
[ToauapcTBo MHOTOKIIETOUHBIE: THIT
Kumeunonosioctaele, Ty Ilmockue
yepBH, TN Kpyrible yepBu, TUI
Konbuarsie yepBu, Tinn MoJUTIOCKH.

53
54

Tun UneHucToHOTHE.

Tun Unenucronorue. Knaccor:
Pakoo6pa3usie, [laykooOpasHbie,
Hacexomgrle.

55
56

Tun Xoprosele.

Tun Xopnoseie. Kitacesl: JIaHIETHUKY,
Pr10B1, 3eMHOBOIHEIE,
[Ipecmbikarommecs, [TTuuel,
Mnexonunraromue.

Bjok 12. YesloBeKk U ero 310poBbe

57
58

TkaHu, Oprassl, peryJsanus
KU3HEEATENBHOCTH. OnopHO-
JBUTATEJIbHAs CUCTEMA.
[TuimeBapuTenbHas cucremMa 1 0OMeH
BEIIECTB.

Txanu: suTenuanbpHas,
COEIMHUTEIIbHAS, MbILICYHAs], HEPBHASI.
Cucrembl OpraHoB: MOKPOBHAS,
ONOPHO-/IBUTATEINbHA, JbIXaTEIbHAas,
MUIIEBAPUTEIbHAS, KPOBEHOCHAS,
BBIJICJIUTEIIbHASL, HEPBHAsL, 110JI0Bas,
SHJOKpUHHas. HeliporymopanbHas
peryusuus.

Ckenet uenoBeka. MBIIIIIBI U UX
GbyHKIIH.

[Turanue. [TumeBapenue. Poib
(depmenToB B numieBapeHun. O6MeH
BEILIECTB U MpEeBpalieHue dHepruu. J[Be
CTOPOHBI OOMEHA BEIECTB U SHEPTUH.
BurtamuHsbl.

59
60

JlpIxarenpHas U BbIICIUTEIbHAS
CUCTEMA.
KpoBeHocHas cucrema, mepBas IOMOLIb
IIPH KPOBOTEUCHUSX.

JlbIXxaTenbHas CUCTEMA: CTPOEHHUE U
(GYHKITIH.
MoueBbIIEUTENBHAS CUCTEMA:
ctpoenue U pynkuuu. Kpob u ee
¢ynkuuu. KpoBeHocHast cucrema:
cTpoeHue u pyHknuu. IlepBas momonis
P KPOBOTECUCHHUSX.

61
62

HepBHas cucrema u BbIcIasi HEpBHAs
JESATENBHOCTD uesioBeka. Oprassl
YYyBCTB.

HepBnas cucrema: nieHTpaibHas v
nepugepuyeckas, CoMaTHUecKas 1
BereratuBHas. PedaexkTopHblii
INPUHIUN pabOTHI HEPBHOM CUCTEMBI.
Pednexropnas nyra.

Briciias HepBHas 1€ATENbHOCTD
YeJioBeKa.

OpraHsl 4yBCTB U UX 3HAUYEHUE B )KU3HU
yenoBeka. CEHCOPHbBIE CUCTEMBI, UX
CTpOEHHUE U QYHKIHH.




63 Koxxa u e€ npon3BoIHBIE. [ToxpoBsl Tena. Posb koxxu B

64 JKenespl BHYyTpEHHEH 1 BHEITHEH MpoIieccax TEPMOPETYJIISAIIHH.
cekpenuu. PasMHOXKEHNE U pa3BUTHE [Tonnepskanue TemmepaTypsl Teia.
YeJIoBeKa. 2Kene3bl BHYTpEHHEHN U BHEIIIHEH
cekpeunu. PasMHOXEHHUE U pa3BUTHE
YeJI0BeKa.

Bbaox 13. TectupoBanue y4yammxcsi 1o
NMPOH/IeHHBIM TEeMaM Kypca

65 ITpoBenenune mpoOHOTO PK3aMeHa Pemenwne Bapuanto EI'D
66- AHanu3 pe3ynbTaToB IPOOHOTO Pas6op BapuantoB EI'D
68 JK3aMeHa

NCTOYHUKU UTHOOPMAIINN
YuebHUKM gna yyawmxca

1. Bbuonorua. baktepuun. Mpnbobl. PacteHua. 5 knacc. MaceyHuK B. B.
2. Bronorua. MHoroobpasme NoKPbITOCEMEHHbIX PacTEHUI. 6 Knacc.

ITaceunuxk B.B.

3. Brnonorua. nsotHble.7 Knacc. JlatiowwnH B. B., LLankuH B. A
4. Brnonorua. Yenosek. 8 knacc. Konecos B. A., Maw P. . v ap.
5. Buonorua. BeegeHne B obulyto 6uonornio n skonoruto. 9 KA. KameHckuin A. A,
KpukcyHos E. A., MNaceuHuk B. B.
6. buonorua. buonornyeckme cucrembl n npoueccol. 10-11kn. Tepemos A. B., MNeTtpocosa P.
A.

Yuye6Hble nocobua Ana yyawmxca:

1. NepHep I'.U. Ypoku 6uonormun. PacteHus, 6aktepuu, rpnbol, nMwaiHUKKU. 6 Knacc. TecTsbl,
BOMpPOCHI, 3aga4n: YyebHoe nocobue. — M.: IKCMO, 2018.

2. NepHep T.WN. Ypokn 6uonoruun. HKueoTHble.7, 8 Knaccbl. TecTbl, BOMPOCHI, 3ajayu:
YyebHoe nocobue. M.:3KCMO, 2017.

3. NepHep I'.U. Ypoku 6uonormn. Yenosek: aHatomus, pusmonorua rurmeHa. 8, 9 Kiaccei.
TecTbl, BONpockl, 3a4a4n: YuebHoe nocobue. — M.:dKCMO, 2019.

4, MegaHukoB B.M. Buonorva: ¢opmbl U yYpoOBHU XM3HU: MNocobue ansa ydawmxca. - M:
MpocseleHmne, 2009

5. Er3. buonorua: TMNoBble 3K3aMeHaUMoHHble BapuaHTbl: 30 BapuaHTos/ noa pea. B.C.

PoxnoBa. — M.: U3paTtenbcTBo «HaumMoHanbHoe obpasosaHme», 2017-2021. — 368 c.
6. OtanyHukK EMN. bnonorma. PeweHne cnoxHoix 3agay. Kannnosa I.C., MNMeTtpocosa P.A., H1KkuMwoBa
E.A. / OUNN. - M.: UHTennekT-LleHTp, 2015.

Pecypcbl UHTepHeT

o depepanbHblit NopTan «Poccuitickoe obpasoBaHme» - http://www.edu.ru

o Poccuiickmii  obweobpasoBaTesibHbIA  MOpPTan: OCHOBHAA W CpeaHAs  WKona -
http://www.school.edu.ru

. NHTepHeT-nogaep KKa NpopeccMoHaibHOro passuTuaA negaroros - http://edu.of.ru

. depnepanbHbli LEeHTP MHPOPMaLNOHHO-06pa30BaTEIbHbIX pecypcos -
http://fcior.edu.ru

. DNEeKTPOHHbIN KaTanor obpasosaTenbHbIX pecypcos - http://katalog.iot.ru

. EAMHOe OKHO AocTyna K o6pasoBaTtenbHbiM pecypcam - http://window.edu.ru



https://www.google.com/url?q=http://www.edu.ru&sa=D&source=editors&ust=1658005838199113&usg=AOvVaw23KMsPH3VbU-a_5CK58C7M
https://www.google.com/url?q=http://www.school.edu.ru&sa=D&source=editors&ust=1658005838199505&usg=AOvVaw3t6dERBcUGgNMpByxlvPyE
https://www.google.com/url?q=http://edu.of.ru&sa=D&source=editors&ust=1658005838199733&usg=AOvVaw1Yp3g5qkID8HhD0JtBGnzR
https://www.google.com/url?q=http://fcior.edu.ru&sa=D&source=editors&ust=1658005838199955&usg=AOvVaw0vxs-fgVs5DuuI640QFoLU
https://www.google.com/url?q=http://katalog.iot.ru&sa=D&source=editors&ust=1658005838200188&usg=AOvVaw2tI0lkOVg7H8RdXhvJgh9m
https://www.google.com/url?q=http://window.edu.ru&sa=D&source=editors&ust=1658005838200433&usg=AOvVaw15n82bflGpYOxvuljEJt8Q

. deaepanbHblil UHCTUTYT Neaarormyecknx nsmepeHnin- http://www.fipi.ru/

. CanT uspatennscrea «MHTennekT-UeHTtp», http.//www.intellectcentre.ru

. Cait ®enepanbHOro MHCTUTYTa Neaarornyecknx namepeHmin: KUM Kk EMN no pasanyHbim
npeameTtam, metToguyeckme pekomeHaaumm - http://fipi.ru

. HesHaWka.npo - https://neznaika.pro

. Pewy EM3 - https://bio-ege.sdamgia.ru



https://www.google.com/url?q=http://www.fipi.ru/&sa=D&source=editors&ust=1658005838200665&usg=AOvVaw2wGEb0C4x74NY4UGpVVxQ9
https://www.google.com/url?q=http://www.intellectcentre.ru&sa=D&source=editors&ust=1658005838200898&usg=AOvVaw2tSwqJIm5R3w95R1YQiOds
https://www.google.com/url?q=http://fipi.ru&sa=D&source=editors&ust=1658005838201124&usg=AOvVaw2c2DbVZnajn--1BkMutKV1
https://www.google.com/url?q=https://neznaika.pro&sa=D&source=editors&ust=1658005838201347&usg=AOvVaw0OgmXtCNq44ZZTfRP8smFP
https://www.google.com/url?q=https://bio-ege.sdamgia.ru&sa=D&source=editors&ust=1658005838201609&usg=AOvVaw29S7wGSR4zxe-WBRvTWDlj




