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NOACHUTENbHAA 3AMNMUCKA

Ha ypokax 6uonoruu B 10-11 knacce HejoCcTaTOYHOE KONMYECTBO YacoB OTBEAEHO ANS TLaTeNbHON 0TpaboTKM
3HaHWUIA N yMeHWI 6a30Boro ypoBHs. C 3TOM Lienbto, Npu NPOBeAEHUN IPYNMNOBbLIX 3aHATUIA 0CO60Ee BHUMaHWe
LlenecoobpasHo yaenuTb NOBTOPEHUIO M 3aKpeNeHnio Hanbornee 3HaunMbIX U HanGornee cnabo yceamBaembixX
LUKONbHUKAMM 3HaHWI U3 OCHOBHOW LLKOSbI, M3y4aeMblX Ha 3aKMNoYUTENBHOM 3Tane G1onornyeckoro
06pa3oBaHus: O KraccuduKaLumMm opraHn4eckoro Mympa, ero UICTOPUYECKOM PasBUTUK, OCOBEHHOCTAX CTPOEHUS U
XN3HEeOEeATeNbHOCTM OpraHM3MOB Pa3HbIX LLapCTB XUBOW NPUPOAbI, a TaK e BONpPOCOB 3KOSOMM, OHTOreHesa,
cenekumm, KNneTo4yHom, 3BOSOLMOHHON, XPOMOCOMHOW TEOPMUIA, BONPOCOB aHTponoreHesa, Kpome Toro, npu
N3yYEHUM COOTBETCTBYIOLLMX pa3denioB criedyeT o6paTuTb BHUMaHWe Ha (hOPMUPOBAHME Y YYaLLMXCSH YMEHUN
paboTaTb C TEKCTaMU, PUCYHKaMK, UINTIOCTPUPYIOLLMMI G1ONorMyeckme o6beKTbl U NPOLLECCHI.

YuuTtbiBaa pe3ynbTaThl aHanm3a ak3amMmeHyeMbIX Ha MNPOTSXEHUN HECKOMbKMX NeT npu noarotoske kK EF3
crieayeT 06paTUTb BHUMaHWE Ha 3aKkpenneHue MaTepuana, KoTopbli eXXerofqHo Bbi3blBaeT 3aTpyaHEHNS:
XMMUYEeCKasi opraHn3aLms KneTku; oGMeH BELLECTB M NpeBpaLleHne SHeprum; HeiiporymoparnbHasa perynaums
p13nonorMYecknx NPoLIECCoB, NPOTEKAOLLNX B OpraHn3Me Yenoseka; crnocobbl BUOo06pa3oBaHus;
onpeneneHne ABWXKYLLMX CUI U pe3ynbTaToB 3BOMOLUM, MyTei U HanpaBneHuin 3BOSHLIMOHHOMO NpoLiecca,
apoMopd03bl Y KOHKPETHBIX rPYMM OpraHMamMoB; 0COBEHHOCT MUTO3a U Meiio3a, OTOCUHTE3a 1 XEMOCUHTE3a,
BuoreoLieHo3a 1 arpoLieH03a, XapakTepUCTMKa KNaccoB MOKPbITOCEMEHHBIX PACTEHUIA, MO3BOHOUHbIX XUBOTHbIX.

Oco6oe BHUMaHKWe cnenyeT yaenuTe opMUPOBaHMIO Y LLKOSIBHUKOB YMEHUI 060CHOBbLIBATL CYLLHOCTb
BGUonorMyecknx NPOLLECCOB U SABNEHUI, HACNEACTBEHHOCTU U U3MEHYMBOCTU, HOPM ¥ NPaBun 300pOBOro obpasa
XKM3HW, NOBEAEHNS YeroBeKa B Npupoae, NocneacTBUi rnobanbHbIX M3MeHeHU B Guocgepe; ycTaHaBnMBaThb
€WHCTBO 1 3BOJTIOLMI0 OPraHNYeCKOro M1Mpa, B3aMMOCBSI3b CTPOEHMS U (OYHKLMIA KNETOK, TKAHEN, opraHMama u
OKpY>KatoLLel cpeabl; BbISBNATb NPUYNHHO-CNIEACTBEHHLIE CBSA3M B Npupoae; hopMynmpoBaTb
MUPOBO33PEHYECKNE BbIBOAbI HA OCHOBE 3HAHWI BUONOrMYECKUX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEN.

B xoge rpynnoBbIX 3aHATUN crieqyeT yaenatb 6onbLioe BHMMaHMe (hopMUpOBaHUIO NPeaMETHON
KOMMETEHTHOCTU (NPUPOAOOXPaHHON, 300poBbecheperatoLLen, NCCrnenoBaTenbCKom), hopMUMpoBaHnto y
yyalwmxcsa ymeHu pabotatb C TEKCTOM, PUCYHKaMK, CXeMaMU, U3BMnekaTb 1 aHanM3npoBaTtb MHopmaumio 13
pasnmnyHbIX UCTOYHMKOB. CHOpMMPOBaTL YMEHUE YETKO M KpaTKo, MO CYLLEeCTBY Bonpoca NMCbMEHHO nsnaratb
CBOMW MbICNV NPY BbINOMHEHWUM 3a4aHNA CO CBOBOAHBLIM Pa3BEPHYTLIM OTBETOM.

Kypc paccuntaH Ha yyawmxcsa 10-11 knaccos. 3aHsaTusa npoeoaatces 1 pas B Hegento no 1 yacy. Kypc paccunTaH
Ha 2 roga, Bcero 68 4yacos.

B kayecTBe TeKyLLEero KOHTPOS 3HaHUN N YMEHMWI YYaLLMXCA NPeayCMOTPEHO NPOBEeAEHNE NPOMEXYTOYHOrO
TECTUPOBaHUSA NO NPOMAEHHLIM TEMaM, UTOroBas NpoBepka 3HaHWU — B BUAE BbINOMHEHUS] AEMOHCTPAaLMOHHbIX
BapmaHToB EIMD 3a Tekywnin n npoLlueaLlunn rog.

Llenblo gaHHOro Kypca ABnsieTcs NoAroToBka 0byyaroLmxcs K yenelwHon cgave EM3 no Guonoruu.
3apauum:

e [loBTOpPUTL M 3aKpPeNUTbL Hanbonee 3Ha4YMMble TEMbI U3 OCHOBHOW LLKOSbl U3y4aeMble Ha
3aKNo4MTENBHOM 3Tane obLlero 6ruonornyeckoro 06pasoBaHns;

e 3akpenunTb MaTepwuar, KOTOpbl eXerogHo Bbl3blBaeT 3aTpyaHeHna npu caade EMNS (Memoduyeckue
pexkomeHdayuu «O6 ucronib3osaHuu pesyribmamos EI3 e npenodasaHuu buonoauu 8
obpasosamersibHbIX y4pex0eHuUsix cpedHez0 (MoIHo20) obuweao obpa3zosaHus);

e ®opmupoBaTb Y 06yyalLWMXCS yMEHUSI paboTaTb C TEKCTOM, PUCYHKaMK, CXEMaMu, U3BMeKaTb U
aHanm3npoBaTb MHOPMAaLIMIO U3 Pa3NNYHbIX UCTOYHUKOB;

e HayumTb 4eTKO M KpaTKo, NO CyLEecTBY BONpOCca NMCbMEHHO MU3raraTb CBOM MbICIN MPU BbINONTHEHNUM
3a4aHnin co cBOBOAHBIM Pa3BEPHYTLIM OTBETOM.

TpeboBaHMA K YPOBHIO NOATOTOBKU O0y4aroLumxcsi

B pe3ynbmame u3y4yeHusi Kypca o6yqarouyulicsi OOJKeH:

3HaTb/MoOHUMATb

e [IpusHaku 6uosio2u4ecKuUX 06 bLbEKMOE: XNBbIX OPraHU3MOB; FTEHOB U XPOMOCOM; KIeTOK 1 OpraHn3MoB
pacTeHUN, XXMBOTHbIX, FPMOOB 1 BakTepuin; NONynALNn; SKOCUCTEM U arpoakocuctem; Gruocdepsl;
pacTEeHUN, XXMBOTHbIX 1 TPMBOB CBOErO PErMOHa;



e CyuwHocmsb 6uosio2uyecKux nNpoyeccoe: OOMeH BELLECTB U NPeBpaLLEHNst SHEPTUM, NUTaHWE,
AblXaHue, BblaeneHve, TPaHCnopT BELLECTB, POCT, pa3BUTUE, Pa3MHOXKEHWE, HACNeaCTBEHHOCTb U
N3MEHYMBOCTb, PErynsaums XU3HEAEATENBEHOCTU OpraHM3mMa, pasapaxnuMocTb, KPYroBOPOT BELLECTB U
npeBpaLLEeHNst SHEPTN B 9KOCUCTEMAX;

e OcobeHHOCMU Op2aHU3Ma YesloeekKa, Ero CTPOEHUS!, XU3HEAEATENbHOCTH, BbICLIEN HEPBHOW
[eATenbHOCTU U NOBEAeHUs;

YMeTb

e  O6BsCHAMb: Ponb 61MoONorMn B opMMPOBAHNN COBPEMEHHON ECTECTBEHHOHAYYHON KapTUHbI MUpa, B
NPaKTUYECKON AEATENBHOCTM MHOAEN U CaMOro YYeHUKa; POACTBO, OBLLHOCTb MPOUCXOXKAEHNSA 1
SBOMIOLIMIO PACTEHWI U XUBOTHBIX (Ha NPYMEpPE COMOCTaBMEHNUS OTAENbHbIX FPYMM); POrb PasfNYHbIX
OpraHM3MOB B XW3HM YernoBeka 1 COBCTBEHHOW OeATENbHOCTM; B3aMMOCBA3M OPraH3MoB 1
oKpyXatoLLein cpeapbl; Gruonornyeckoro pasHoobpasust B coxpaHeHnm uocdepbl; He06X0aAMMOCTb
3aLLMTLI OKpYXXatoLLel cpeabl; POACTBO YeroBeka C MIEKONUTAOLLMMM XUBOTHBIMW, MECTO U POSlb
yernoBseka B NPUPOAE; B3aMOCBSA3U YeroBeka U OKpYXKatoLLei cpedbl; 3aBUCMMOCTb COBCTBEHHOIO
3[10POBbsI OT COCTOSIHUS OKPY>KatoLLIEW CPefibl; MPUYMHBLI HACNEeOdCTBEHHOCTU U M3MEHUYMBOCTY,
MPOSIBMEHUS HAcrneOCcTBEHHbIX 3a60MeBaHunit, UMMYHUTETA Y YenoBeka; Porib FOPMOHOB 1 BUTAMUHOB B
opraHusme;

e PacnosHaeamb u onucbieamsb: Ha Tabnunuax OCHOBHbIE YacTu U opraHouapbl KNeTkX, opraHbl U
CUCTEMbI OPraHOB YernoBeKa; Ha XMBbIX 06bekTax 1 Tabnuuax opraHbl LIBETKOBOrO pacTeHusi, opraHbl 1
CUCTEMbI OPraHOB XXMBOTHbIX, PACTEHUS Pa3HbIX OTAENOB, XMBOTHbIX OTAENbHbIX TUMOB U KIAacCoB;
Hamboree pacnpoCTpaHEHHbIE PaCcTEHMS N KUBOTHbLIX CBOEN MECTHOCTU, KYNbTYPHbIE PACTEHNS U
JOMaLLHNX KUBOTHbIX, CbeA00HbIE U A00BUTbIE IPUDLI, ONacHbIe AN YeroBeka PacTeHUs U XXUBOTHbIE,;

e Bbisies1smb U3MEHYMBOCTb OPraHN3MOB, NPUCMNOCOBNEHNSI OPraHN3MOB K Cpeae 00MTaHus!, TUMbI
B3aNMOLENCTBMUS pa3HbIX BUOOB B 3KOCUCTEME;

e CpaeHueamb Gunonornyeckne oobekTbl (KNETKW, TKaHW, OpraHbl U CUCTEMBI OPraHoB, OpPraHM3mbl,
npeacTaBuTeNen oTAeNbHbIX CUCTEMATUYECKUX FPYNM) 1 AenaTb BbIBOAbl HA OCHOBE CPaBHEHUS;

e Onpedesnisamb NpUHAONEXHOCTb BMONOrMYecKMx OOBEKTOB K ONpeaeneHHoNn cucTeMaTUYeCcKon rpynne
(knaccndukaumsa);

e AHanusupoeamsb U oyeHusamb BO3feNCTBME (PaKTOPOB OKpyKatoLlen cpebl, hakToOpoB pUCKa Ha
3[10pOBbLE, MOCMNEACTBUI OEATENBHOCTM YErnoBeKka B 3KOCUCTEMAX, BNUSHME COBCTBEHHbIX MOCTYMKOB Ha
XMBble OpraHn3Mbl U 3KOCUCTEMBI;

e [Ipoeodumb camocmosimesibHbIlU MOUCK 6uosio2udeckoll UHhopMayuu: HaxoouTb B TEKCTE
y4eOHUKa OTNMYUTENbHbIE MPU3HaKM OCHOBHBLIX CUCTEMaTUYECKUX rPynn; B GMONOrMYeckmx croeapsix u
cnpaBoYHMKaX 3HAYEHMs1 BMONOrMYECKNX TEPMUHOB; B Pa3NNYHbLIX MCTOYHMKAX HEOOX0AMMYHO
NHGOPMaLNIO O XMBbIX OpraHnamax (B TOM YMCrie C UCNOSb30BaHNEM MHPOPMALIMOHHBLIX TEXHOMOIUIA).

CopepxxaHue Kypca
(68 yacos, 1 yac B Hegento, 2 roga)
Tema 1. Buonorus — Hayka o xxusomn npupoge. Metoabl Hay4HOro nos3HaHums (2 4yac)

1.1 Bronorusa Kak Hayka, ee OCTMXKEHNS!, METOAbI MO3HAHUS XXMBOW Npupoapbl. Ponb Guonorumn B
GopMMpPOBaHNN COBPEMEHHOI €CTECTBEHHOHAYYHOWN KapTUHbI MUP.

1.2 YpoBHeBas opraHmsaums un asontoumns. OCHOBHbIE YPOBHWM OpraHn3aLmnm XXMBOW NPUPOAbI: KIETOYHbIN,
OpraHM3MeHHbI, NOMynsiLMOHHO-BUAOBOW, OMOreoLeHoTU4eCKnin, bnoctdepHbln. Bronormyeckme cuctemsl.
OOwue npusHakn BUONOrMYECKMX CUCTEM: KITETOYHOE CTPOEHNe, 0COBEHHOCTM XMMNYECKOro cocTaBa, 0OMeH
BELLECTB U NpeBPaLLEHNS 3HEPTUKN, TOMEOCTa3, PasapaXMMOCTb, ABMXKEHNE, POCT U pasBuTHE,
BOCMpOn3BeaeHne, 3BONIOLUS.

Tema 2. KneTka kak 6umonornyeckasa cucrtema (12 yac)

2.1CoBpeMeHHas KneToyHas TEopWsl, €e OCHOBHbIE MOMOXEHUS!, POrb B (hOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHOHaYYHOW KapTUHbI MUpa. PasButue sHaHuiA o kneTke. KneToyHoe CTpoeHne opraHn3amMoB — OCHOBA
€[VHCTBa OpraHN4Yeckoro M1Mpa, 4oKa3aTenbCTBO POACTBA XKUBOW NPUPOAbI.

2.2 MHoroobpasue kneTtok. [lpokapnoTnyeckmne n aykapnotmyeckme knetkn. CpaBHMTENbHAsA XxapakTepucTuka
KNEeTOK pacTEHWI, XNBOTHbIX, 6GakTepui, rpnbos.



2.3 Xrimunyeckun coctas Knetku. Makpo- n MMkpoanemeHTbl. B3auMocBA3b CTpoeHus 1 pyHKLNIA
HeopraHM4YecKnx n opraHnvecknx BeLlecTs (6enkoB, HYKNENHOBbLIX KUCAOT, YrNeBoaoB, Nunuaos, ATO),
BXOOALUMX B COCTaB KNeTku. Porb XMMUYECKNX BELLECTB B KINETKe N OpraHn3me 4ernoBeka.

2.4 CtpoeHue kneTku. Baammocsasb CTpoeHMs U (PyHKLUI YacTeln n opraHonaoB KNeTKn — OCHOBa ee
LIeNTOCTHOCTMW.

2.5 ObmeH BeLecTB U npespawieHna aHeprum — CBOWCTBA XMBbIX OpraHn3mos. 3HepFeTVIL-IeCKVIl7I n
nnactmyecknin obmeH, nx Bsanmocsnsb. Ctaguu 9HepreTn4eckoro obmeHa. 5po>i<eHme n gbixaHme. PoTocmHTES,
ero 3Ha4yeHune, KocMmn4yeckad porb. dasbl (bOTOCI/IHTGSa. CBeTOBblE 1 TEMHOBbLIE peakumnmn (*)OTOCI/IHTe3a, nx
B3aMMOCBA3b. XeMOCUHTE3. Ponb XEMOCUHTE3NPYOLLNX 6aKTep|/||7| Ha 3emne.

2.6 N'eHeTn4Yeckada nHdopmMauus B KneTke. 'eHbl, reHETUYECKUIN Kog 1 ero ceoncTBa. MaTpudHbIN Xapaktep
peakumn buocuHTesa. brocuHTes 6enka n HyKNeMHOBbLIX KUCHOT.

2.7 KneTka — reHeTn4yeckasi egmHuLa XmBoro. XpoMoCOoMbl, MX CTPoeHue (popma 1 pasmepbl) 1 YHKLMK.
Ymncno XxpoMoCoM 1 MX BUOOBOE MOCTOAHCTBO. COMaTMYeCKne 1 NOMNoBbIe KNEeTKN. 2KN3HEHHBIN LMK KIEeTKW:
nHTepdasa u MnTo3. MUTo3 — feneHne comaTmyeckmx kneTok. Mernos. ®asbl MuTo3a U menosa. Passutue
NONOBbIX KNETOK Y paCTEHUIN U XMUBOTHbIX. [lerneHne KneTkn — ocHoBa.

Tema 3. OpraHuam kak 6monornyeckas cucrtema (16 yacos)

3.1 PasHoobpa3une opraHn3moB: OQHOKIIETOYHbIE U MHOMOKITETOYHbIE; aBTOTPOMLI, reTepoTpodbl. Bupyckl —
HEeKNeToYHble (POPMbI XKU3HN.

3.2 BocnpouseegeHue opraHMamoB, ero 3HadeHne. Cnocobbl pasMHOXEHWS, CXOACTBO M pasnuymne nosioBoro u
6ecnornoro pasmHoXxeHusi. ONnoaoTBOPEHVE Y LIBETKOBbIX PACTEHMI 1 MO3BOHOYHBIX XMBOTHbIX. BHelLHee 1
BHYTPEHHEE ONNOA4OTBOPEHME.

3.3 OHTOreHes u nNpucyLLmMe emy 3aKOHOMEPHOCTU. OMOPUOHANbLHOE U MOCT3MOPUOHANBHOE Pa3BmTUE
OpraHn3mosB. MNpnYnHbI HapyLLIEeHUs pa3BUTUS OPraHN3MOB.

3.4 l'eHeTuHKa, ee 3agayn. HacneacTtBeHHOCTb M U3BMEHUYMBOCTbL — CBOWCTBA OpraHn3moB. MeToabl reHeTUKMN.
OCHOBHblE FTEHETUYECKME NOHATUS U CUMBOIMKA. XpOMOCOMHas Teopus HacneacTBeHHOCTU. CoBpeMeHHbIe
npeacTaBlieHnst O reHe U reHome.

3.5 3akoHOMEepHOCTM HacneaCTBEHHOCTU, NX LMTONOrMYeckmne oCHoBbl. 3aKOHOMEPHOCTW HacnegoBaHuS,
yCcTaHoBneHHble . MeHgenem, nx UMTonorn4yeckne OCHoBbl (MOHO- U AUrMbpuaHoe ckpelwmnBaHue). 3akoHbl T.
MopraHa: cuenneHHoe HacrnegoBaHMe NPU3HAKOB, HapyLUeHne cuensieHms reHoB. MeHeTurka nona.
HacnepoBaHue npu3HakoB, CUENSIEHHLIX C NofioM. BaanmoagencTeme reHoB. [TeHOTUM Kak LLeNnocTHasa cuctema.
"eHeTuKka Yenoseka. MeToabl U3y4yeHUs reHeTUKN YyenoBeka. PewleHne reHeTudecknx 3agad. CocrtaBneHme cxem
CKpeLnBaHus.

3.6 3aKOHOMEPHOCTM M3MEHYMBOCTU. HeHacneacTBeHHas (MoandukaumoHHasa) n3MeH4nMBoCTb. Hopma
peakuun. HacneacrBeHHas M3MEHUYNMBOCTb; MyTaUMOHHasi, KOMOMHaTUBHasA. Buabl MyTaumin n nx NnpuymHbI.
3Ha4yeHne N3MEeHUYMBOCTU B XXM3HW OPraHN3MOB 1 B 3BOMOLINN.

3.7 3HauyeHve reHeTVKM AN MegunumHbl. HacnegcteeHHble 6onesHn YenoBeka, X NPUYMHBI, NpodunakTmKa.
BpenHoe BNusiHne MyTareHoB, arnkorosns, HApKOTMKOB, HUKOTUHA Ha reHeTUYeCcKUin annapar knetku. 3awmra
cpedbl OT 3arpsA3HeHnst MyTareHamn. BbisiBneHne NCTOYHNKOB MyTareHOB B OKpYyXatoLen cpene (KOCBEHHO)M
OLleHKa BO3MOXHbIX MOCNeACTBUI UX BIINSAHUSI HA COOCTBEHHbIV OPraHn3mM.

3.8 Cenekuuns, ee 3agayn 1 npaktmyeckoe 3HadveHune. Bknag H.W. BaBmunosa B pasBuTue cenekumm: y4eHme o
LEeHTpax MHOroobpasns 1 NPONCXOXOEHNST KyNbTYPHbIX PACTEHMI; 3aKOH TOMOJTOMMYECKUX PSO0B B
HacnegcTBEHHOW M3MeHYMBOCTU. MeToabl cenekuumn n ux reHeTuyeckme ocHosbl. MeToabl BbiBE4EHUS HOBbIX
COPTOB pacTeHui, NOPOA XUBOTHbLIX, LUTAMMOB MUKPOOPraHM3MoB. 3Ha4YeHne reHeTUKM ANs Cenekummn.
Bronornyeckne 0CHOBbI BbipalLMBaHUS KyIbTYPHBLIX PACTEHWIA U JOMALLHUX XXUBOTHBIX.

3.9 buotexHonorus, ee HanpaeneHus. KnetoyHasa 1 reHHas NHXeHepusl, KIoHMpoBaHue. Porb KNeTo4HO
TEopuUn B CTAHOBMNEHUN 1 pa3BUTUM BruotexHonorumn. 3HavyeHne GMOTEXHONOMMK AN Pa3BUTUSE CENEKLUN,
CENbCKOro X03sIMCTBa, MUKPOOMOTOrMYECKOM MPOMbILLIIEHHOCTU, COXPaHEHMS1 reHOOHA A NNaHeTbl. ATUYeCKue
acnekTbl HEKOTOPbIX UCCIeoBaHMI B BUOTEXHONOMMK (KIMOHMPOBAHWE YenoBeka, HanpaBneHHbIE U3MEHEHMS
reHoma).

Tema 4. Cuctema n MHoroobpasue opraHuyeckoro mupa (16 yacon)

4.1 MHoroobpasne opraHmamoB. 3Ha4veHune paboT K. JlnHHes n XK.-b. Jlamapka. OcHOBHbIE cMCTEMaTUYECKME
(TakcoHOMMYECKME) KaTeropun: Bug, pod, CEMeENCTBO, oTpsag (Mopsigok), knace, Tun (oT4en), LapcTBo; UX
COMNOAYNHEHHOCTb.



4.2 LlapcTBo OaKkTepuii, CTPOEHNE, XN3HeAeATeNbHOCTb, Pa3MHOXEHWE, porb B Npupoae. baktepun —
BO3OyaAnTENM 3aboneBaHnn pacTeHWI, XUBOTHbIX, YenoBeka. MNMpodunaktnka 3abonesaHunii, Bbi3biBAEMbIX
BakTepuamu.

4.3 LlapcTBo rpnboB, CTpoeHue, XN3HEeAEATENbHOCTL, pa3MHOXeHWe. Vicnonb3oBaHme rpuboB Ans nonyyYeHns
NPOAYKTOB NUTaHUS N NekapcTB. Pacno3HaBaHne cbeobHbIX U SA0BUTbIX TPUOOB. JILLaiHmKK, nx
pa3Hoobpasune, 0COGEHHOCTUN CTPOEHMS U XKU3HeAEesTeNbHOCTU. Ponb B Npupoae rpuboB v NyLLIARHUKOB.

4.4 LlapctBo pacteHun. CTpoeHue (TkaHu, KNeTKu, opraHbl), >XU3HeAEeATENbHOCTb U PA3MHOXEHNE
pacTUTenbHOro opraHmama (Ha npumMmepe NOKPbITOCEMEHHbIX pacTeHuit). PacnosHaBaHme (Ha pMcyHKax) OpraHoB
pacTeHun.

4.5 MHoroo6pasune pacteHuin. OCHOBHble OTAENbl pacTeHnii. Knaccbl NOKPbITOCEMEHHbIX, POflb PacTeHUI B
NpUpoae 1 XM3HU YernoBeka.

4.6 LlapCTBO XNBOTHbIX. OQHOKNETOYHbIE Y MHOMOKITETOUHbIE KUBOTHbIE. XapaKTepI/lCTI/lKa OCHOBHbIX TUMNOB
0©€eCno3BOHOYHbIX, KNAccoB YneHncToHornx. OcobeHHOCTH CTPOEHUA, Xn3HeaeAaTeribHOCTU, pa3MHOXEHUA, POIlb
B nNpupoae n Xn3Hu 4eroBeka.

4.7 XopOoBble XMBOTHbIE. XapaKTepuCTNKa OCHOBHbIX KaccoB. Ponb B NpMpoAe 1 Xn13H1 YenoBeka.
PacnosHaBaHWe (Ha pUCyHKax) OpraHoB 1 CUCTEM OPraHOB Y XMBOTHbIX.

Tema 5. OpraHuam yenoBeka u ero 3aopoBbe (16 yacoB)

5.1 TkaHu. CTpoeHne 1 Xn3HeOeaTeNbHOCTb OPraHOB 1 CUCTEM OpPraHoB: NULLIEBAPEHUS, AbIXaHUS, BblAENEHUS.
PacnosHaBaHue (Ha puCyHKax) TKaHen, OpraHoB, CUCTEM OpPraHoB.

5.2 CTpoeHmne n xXn3HeneaTenbHOCTb OPraHoOB M CUCTEM OPraHOB: OMOPHO-ABUIraTeNbHOM, MOKPOBHOM,
KpoBooOpaLLeHus, numdoobpalleHms. PasmHoxeHe 1 pa3BuTue Yyernoseka. Pacno3HaBaHue (Ha pucyHkax)
OpraHoB U CUCTEM OPraHoB.

5.3 BHyTpeHHsIA cpena opraHuama Yenoseka. ['pynnbl kposu. MNMepenusaHue kposu. MMmyHuTeT. OOMeH
BELLECTB U NpeBpaLLeHne 3HePrMn B opraHMamMe Yenoeeka. ButammHbl.

5.4 HepBHas 1 3HOOKPUHHAsA cucTeMbl. HeliporymopanbHasi perynsiimsi NpoLEeCCoB XU3HeAesTENbHOCTM
opraHu3mMa Kak OCHOBa ero LenocTHOCTU, CBA3M CO Cpeaoin.

5.5 AHanusaTopbl. OpraHbl YyBCTB, UX POrb B opraHMamMe. CTpoeHne un yHKuun. Beicluasa HepBHas
neatenbHocTb. CoH, ero 3HadyeHne. CosHaHue, NnamaTb, SMOLUUK, pedb, MblluneHne. OcoBeHHOCTM NCUXUKK
yeroBeka.

5.6 JlnyHas 1 obuecTBeHHas rurmeHa, 300poBbli 06pas xn3Hu. MNpodunaktnka MHEKUMOHHbLIX 3a00neBaHnI
(BUpPYCHbIX, bakTepmanbHbIX, (PUOKOBLIX, Bbl3biBAEMbIX XXUBOTHbIMW). MMpegynpexaeHne TpaBMaTMamMa, NpueMsl
oKasaHusi nepeoKr nomoLln. MNenxmyeckoe n pusndeckoe 30opoBLE YernoBeka. PakTopbl 340pPOBbA
(ayTOTpeHuHr, 3akanuBaHue, ABuratenbHasi akTMBHOCTbL). PakTopbl pucka (CTpecchl, rMnoanHamms,
nepeyTomrieHne, nepeoxnaxaeHue). BpegHole 1 nonesHble NpUBLIYKK. 3aBUCUMMOCTb 340POBbS YenoBeka oT
COCTOSIHUSI OKpYXKatoLlen cpeabl. CobntogeHne caHUTapHO-IMrimeHMYecKMX HOpM U MpaBui 340pOBOro obpasa
Xn3Hu. PenpopykTnBHoe 340poBbe YernoBeka. [ocneacTBust BIMSIHUS ankororsi, HUKOTUHA, HAPKOTUYECKNX
BELLECTB Ha pa3BUTME 3apodbllla YenoBeka.

Tema 6. IBOnOLMA XMBOM Npupoabl (64acoB)

6.1 Bug, ero kputepuun. Nonynsauma — CTPYKTypHas eanHnua BMaa U afieMeHTapHasa eanHuua SBoSIoLMK.
Mukpoaontounsi. ObpasoBaHme HOBbIX BUAOB. Cnocobbl BMaoobpasoBaHus.

6.2 Pa3Bntre 3BOMIOLNOHHBIX Naen. 3HayeHne 3BontioLunoHHon Teopmn Y. [lapemHa. BaanmocBsasb ABXKYLLMX
cun aorntoumn. PopmMbl ecTecTBEHHOro 0Tbopa, BUAbl 60pbOLI 3a cyllecTBoBaHNe. CUHTETMYECKasn Teopus
aBonounn. dnemeHTapHble dakTopbl asontoumn. Mccneposanusa C.C. YeTsepukora. Ponb 3BOMOLMOHHOM
Teopun B hOpMMPOBaHMM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHbI MMpa.

6.3 [lokasaTenbCcTBa 3BOSIOLUN XUBOW Npupoapbl. Pe3ynbTaTbl 3BOMOLMMK: NPUCNOCOOIEHHOCTL OPraHM3MOB K
cpene obutaHusi, MHoroobpasve B1AOB.

6.4 Makpoaontouus. Hanpasnenusa un nytn asontoummn (A.H. Cesepuos, V.. LUmanbrayseH). buonornveckun
nporpecc u perpecc, apomopdo3, nanoaganrtaums, gereHepaums. MNpuunHel Guonoruyeckoro nporpecca u
perpecca. [MnoTe3bl BO3HUKHOBEHUS XU13HU Ha 3eMne. OCHOBHblE apoMOpd03bl B 3BONOLMM PACTEHUIA U
XKMBOTHBbIX. YCNOXHEHME XMBbIX OPraHM3MOB B NMPOLLECCE 3BOMOLIMN.

6.5 I'Ipomcxomp,eHme yenoBeka. YenoBek kak BUA, ero MecTo B CUCTEME opraHm4yeckoro mumpa. 'vnoTesbl
NnponcxoxaeHna 4yeroBeka. D,BVI)KyU.lVIe cunbl 1 3Tanbl 9BOMIOLMN YenoBeka. Yenoeedeckue pachbl, nx



reHeTnyeckoe poacteo. buocoumaneHaa npupoga venoseka. CoumanbHas n NpupoaHas cpeda, agantaumm K
Hewn Yenoseka

Tema 7. AKocUCTEMbI 1 NpUcCyLLMe UM 3aKOHOMEPHOCTH (2 yaca)

7.1 Cpeapbl obutaHns opraHnamMoB. Jkornormyeckne aktopbl: abnotnyeckme, GUuotTudeckne, NxX 3Ha4veHme.
AHTpOMOreHHbIN akTop.

7.2 Jkocuctema (broreoLieHo3), ee KOMMOHEHTbI: NMPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbl, Ux ponb. Bugosas u
NPOCTPaHCTBEHHAs CTPYKTypa aKocucTeMbl. Tpodmyeckne ypoBHU. Llenu n cetn nutaHusi, ux 3BeHbs. Mpasuna
aKornorunyeckon nupamuabl. CocTaBneHne cxem nepenadn BeLecTB 1 aHeprm (Lenen u cetein NUTaHus).

7.3 PasHoobpa3ue akocuctem (bmoreoruieHo3oB). CamopasBuTne U CMEHA SKOCUCTEM. Y CTONYNBOCTb U
AVHaMuKa akocucTem. buonormnyeckoe pasHoobpasne, camoperynsumnsi u KpyroBopoT BeLLecTB — OCHOBA
YCTOMYMBOrO pasBUTUS IKOCMCTEM. [PUUYNHBI YCTOMYMBOCTM U CMEHBI 3KOCUCTEM. VI3MEHEHUS B 3koCcUCTEMax
noA BANstHUEM OeATENbHOCTM YernoBeka. Arpo3KOCMCTEMbI, OCHOBHbIE OTIINYUS OT NPUPOLHBLIX SKOCUCTEM.

7.4 buocdepa — rnobanbHasa akocuctema. Yuernne B.U. BepHaackoro o 6muocdepe. XKnsoe BeLecTso, ero
dyHKLMK. OcobeHHOCTH pacnpeneneHns uomacchl Ha 3emne. buonornyeckuin KPYroBopoT BELLECTB U
npespaLleHne aHeprum B buocdepe, ponb B HEM OPraHNM3MOB pasHbIX LLapCcTB. JBontoLms buocdepbl.

7.5 mobGanbHble nameHeHnsa B buocdepe, Bbi3BaHHbIE AEATENBHOCTLIO YernoBeKka (HapyLLIeHne 030HOBOIO
3KpaHa, KUCIOTHbIE JOXAMW, NAPHUKOBbLIA 3deKkT n ap.). NMpobnemsl ycTon4meoro passutusa Guocdepsi.
CoxpaHeHune MHoroobpasuns BMAOB Kak OCHOBA YCTOMYMBOCTM Buocdepsl. MNMpaBuna noBegeHnsa B NpMpogHoOT
cpefe.

KaneHaapHo-TemaTuyeckoe nnaHMpoBaHue y4e6HOro matepuana

Ne Hata Tema ypoka
nposeaeHUA

10 KNACC

Tema 1. Buonorus — Hayka o XXuBou npupoge (2 yaca)

1 Buonorusa kak Hayka, ee AOCTVXXEHUS!, METOAbI MO3HAHMS XXWBOW NpMpPOabI.

2 YpoBHEBas opraHun3aumst XU3HU.

Tema 2. KneTka kak 6uonorm4yeckasi cucrema (12 yaco)

3 CoBpeMeHHasi kneTo4Hasi Teopusi.

4 MHoroo6pasue KneTok. [1pokapnoTnyeckmne n aykapmoTuyecKkme KneTku.

5 XUMUYECKNIA COCTaB KITETKN.

6 CTpoeHue kneTkn. Bsanmocessb CTPOEHNS U (OYHKLIMIA YacTen 1 opraHouaoB KneTku
— OCHOBAa €€ LIENIOCTHOCTM.

7 OOMeH BeLecTB M NPEBpPALLEHMS SHEPTUM — CBOWCTBA XXMBbIX OPraHU3MOB.
OHepreTM4eckuin 1 NIacTUYECKNn 0OMeH, X B3aMMOCBSI3b.

8 CTtaagnm aHepreTmnyeckoro obmeHa. bpoxeHue n gbixaHue.

9 doTOCKMHTES, €ro 3Ha4YeHne, Kocmmyeckasa ponb. Pasbl PoTocuHTE3a. CBETOBLIE U
TEMHOBbIE peakLmn (POTOCMHTE3a, NX B3aUMOCBSA3b. XeMOCUHTE3. Ponb
XEMOCUHTE3NPYIOLLMX OakTepuin Ha 3emne.

10 "eHeTnyeckas nHgopmaumsa B KneTke. ['eHbl, FreHeTUYECKUI KoA 1 ero CBOMCTBA.
MaTpuyHbIn xapakTep peakumii BnocuHTesa.

11 BrnocnHTes 6enka n HyKNnemHoOBbIX KUCIOT.

12 KneTka — reHeTudeckasi eanHmLa Xmeoro. XpoMoCOMbl, X CTpoeHue (dbopma n

pa3mMepbl) 1 PYyHKLMK. YMCNO XPOMOCOM U UX BUAOBOE NOCTOSIHCTBO.
ComaTnyeckune 1 NomnoBble KNeTKu.




13 Kn3HeHHbIN unKn KNeTku: uHTepdasa u MnTo3. MUTo3 — gerneHme comaTn4eckmx
knetok. Menos. ®a3bl MUTO3a 1 Melno3a.

14 PasBuTne nonoBbIX KNEeToK Yy paCTeHVIVI N XXMBOTHbIX. [leneHune KrneTku — OCHOBaA.

Tema 3. OpraHu3m Kak 6uonornyeckasa cuctema (124acosn)

15 PasHoobpa3ue opraHn3moB: OOHOKMETOYHbIE U MHOTOKNETOYHbIE; aBTOTPOMbI,
reTepoTpodobl.

16 Bupycbl — HekneTouHble (hOPMbI KU3HU.

17 BocnponsseaeHune opraHnamMoB, ero 3HadeHne. Cnocobbl pasMHOXEHUS, CXOACTBO

N pasnn4ymne nonosoro " Becnonoro pPa3MHOXeHUA. OI'IJ'IO.D,OTBOpeHI/Ie Y UBETKOBbIX
paCTeHI/II;I N NO3BOHOYHbIX XXMBOTHbIX. BHellHee ¢ BHYTPEHHee onnoaoTBOpEeHNE.

18 OHTOreHes n npucyLne emy 3akoHOMEpPHOCTU. IMOPUOHaNbLHOE U
NoCTaMOPUOHaNbHOE pa3BMTUE OPraHn3moB. MpuyKHbLI HapyLLeHMs pas3BUTUS
OpraHM3MoB.

19 eHeTuka, ee 3agayn. HacneacTBEHHOCTb U U3MEHUYMBOCTL — CBOMCTBA

OpraHn3mos. MeToapbl reHeTnkn. OCHOBHbIE FEHETUYECKNE NOHATUSA U CUMBONKKA.
XpOMOCOMHaﬂ Teopunda HacneacTtBeHHOCTW. COBpeMeHHbIe npencrtaBneHna o reHe n
reHomMe.

20 3aKOHOMEPHOCTM HacneaCTBEHHOCTUN, UX LIMTOMNOrMYECKME OCHOBBI.
3aKOHOMEpPHOCTN HacneaoBaHusl, yCTaHoBMEHHbIe . MeHaenem, ux
LUTONMOrMYecKkne OCHOBbI (MOHO- 1 AUTMOPUOHOE CKpELLnBaHMue).

21 3akoHbl T. MopraHa: cuenneHHoe HacnegoBaHue NPU3HakoB, HapyLLEHNe
cuenneHnsa reHoB. ["eHeTnkKa nona. Hacne,u,osaHme NPN3HaKoB, CLUEMMEHHbIX C
Nnosfiom.

22 B3anmopencteue reHoB. [eHOTMN Kak LenocTHas cuctemMa. 'eHeTmka YyenoBeka.

MeToabl N3y4eHna reHeTuKn YernoBeka. PelueHune reHeTn4ecknx 3agau.
CocTaBneHune cxem CKpeLinBaHU4.

23 3aKoHOMEpPHOCTN N3MeH4YnBOCTU. HeHacnencTBeHHas (MoamnduKkaLMoHHas)
n3meH4MBOCTb. HopMa peakumun. HacneacrTeeHHas U3BMEHYMBOCTL: MyTaLMOHHaS,
KOMGUHaTUBHas. Buabl MyTaumnin n nx npuymnHbl. 3Ha4eHne N3MEHYNMBOCTU B XKN3HU
OopraHM3MoB 1 B 9BOMIOLIMK

24 HacnepncrtBeHHble 6onesHn Yenoseka, x npuynHbl, npodunaktuka. BpegHoe
BIUSIHWE MyTareHoB, arkorornsi, HAPKOTUKOB, HUKOTMHA Ha reHeTUYeCcKMin annapar
KNEeTKu.

25 Cenekuus, ee 3agaym u npakTnyeckoe sHaveHne. Metoabl cenexkumm.

26 BuotexHonorus, ee HanpasneHnd. KnetovyHas u reHHast MHXeHepus,
KINOHMpOBaHUe.

Tema 4. Cuctema n MHoroob6pasue opraHusmos (16 4yacoB)

27 Cuctemartuka. Llapctso bakrepum.
28 LlapctBo MpuGLI. JInwaiHukm.
29 LlapctBo PacteHunsa. KopeHb Kak opraH pacteHus. JINCT — opraH pacteHns

Mober. Ctebernb.

30 LIBeTok — BUAOU3MEHEHHbIV nober. [nogbl n cemeHa.
31 Bogopocnu. Mxu. NanopoTHrMkoobpasHbie.
32 onocemeHHble. [oKpbITOCEMEHHBIE.

33-34 TpeHnnpoBoyHas pabota

11 KINNACC




1/35 LlapctBo XKnsoTHble. [NpocTteniume. Knaccel KopHeHOXKN, XKryTukoBble,
NHdysopum.

2/36 Tun KnweyHononoctHble. Tun MNnockue 4yepsu. Knaccebl PecHu4YHbIe Yepsu 1
CocanbLyyku.

3/37 Knacc JleHTouHble Yepsu. Tun Kpyrnble yepsu.

4/38 Tun Konb4atble Yepsu. Tun Monntocku. Knaccel bptoxoHorne n [isyctBopyarthle.

5/39 Tun YnenuctoHorme. Knacc PakoobpasHele. Knacc NaykoobpasHble.

6/40 Knacc Hacekomble. Tun Xopgosble. Knacc JlaHUeTHMKN.

7141 Knacc PbI6bI. Knacc 3emHoBOAHbIE.

8/42 Knacc lNMpecmblkatowmecs. Knacc MNtuubl.

9/43 Knacc MnekonuTatowme. CTpoeHue.

10/44 Knacc mnekonutatowpme. MHoroo6pasue.
Tema 5. OpraHuam yenoBeka u ero 3gopoBbe (16 yacoB)

11/45 TkaHn. OnopHo-gBUraTenbHasi cuctema.

12/46 Ckenet yenoseka. MbiLLLbl.

13/47 BHyTpeHHAs cpena opraHnama. Kposb. IMMyHUTET.

14/48 KpoBoobpalueHne. [laBnexue kposu. Nynkc.

15/49 [bixaHne. [a3000MeH B Nerknx 1 TKaHsx.

16/50 MuTaHue 1 nuweBapeHne.

17/51 O0OMeH BellecTB. 3Ha4YeHne BUTaMUHOB B OOMeHe BELLIeCTB.

18/52 BbigeneHne. MouesbigenutenbHasa cuctema. Koxa. TepmMoperynsums opraHmsma.

19/53 Perynsaumsa dpyHkunn B opraHmame. QHOOKPUHHAA cuctema. [opMOoHbI.

20/54 HepBHasa cuctema n ee yHKumm. NoHATME O pedoniekcax.

21/55 LUHC. CnnHHon n ronosHon moa3r. Nepudepunyeckas HepBHasa cuctema.

22/56 AHanusatopbl. CTpoeHue n yHkumm rnasa. CrnyxoBown aHannsartop.

23/57 OpraHbl paBHOBECHS], MbILLEYHOIO N KOXXHOIO YyBCTBA, OOOHSHNE U BKYC.

24/58 BH[: OcobeHHocTM ncuxukn Yenoseka. Co3HaHue. MNamatb. Amoumn. Peys.
MebiwneHue. CoH.

25/59 3popoBbii 06pa3 xn3Hu. JlndHasi n obecTBeHHas rurmeHa. 15. MNMpodunakTvka
NHPEKUMNOHHBIX 3aboneBaHuin. OkasaHne NepBoOn MOMOLLIM.

26/60 Mcuxmyeckoe n hmsmyeckoe 340poBbe Yernoseka. BpegHble 1 nonesHble NPUBbLIYKK.
Tema 6. IBonOLMA XXMBOM Npupoabl (6 Yacos)

27/61 3aKOHOMEpPHOCTM HacneaCTBEHHOCTH (MONYNALMOHHO-BULOBOW YPOBEHb KNU3HN)

28/62 3aKOHOMEpPHOCTM HacneaCcTBEHHOCTH (MONYNSALMOHHO-BUOOBOW YPOBEHb KU3HN)

29/63 3aKOHOMEPHOCTM U3MEHUYMBOCTU

30/64 OcHoBbI cenekumn n bruoTexHonornm

31/65 PasBunTune 3BOMNOLMOHHBIX NpeacTaBneHun B buonormm. CUHTETUYECKas Teopus

3BOJTIOUNN.

Tema 7. dkocncTeMbl 1 NpuUcyLlme UM 3aKOHOMEpPHOCTH (2 yaca)




32/66 Okonorusa opraHnamos. CoobLLecTBa XMBbIX OPraHn3mMoB
33/67 Okocuctembl. OcHoBa oxpaHbl NPUPOAbI
34/68 [deMoHCTpaLnOoHHbIN BapuaHT EIMD
NutepaTtypa
1. boragaHoea T.J1., Conogoea E.A. CnpaBOYHMK AN CTapLUEKTaCCHUKOB M NocTynarowmux B By3bl / T.J1.

10.

11.

BorgaHosa, E.A. Conogosa. — M.: ACT-NPECC KHUTIA, 2012. — 816 c.: un.

3apaum no 6uonorun: 3agayvHuk / coct. T.I. PeickeBa, C.B. deatoxuH, KO.A. TIONbKUH. — 2-e uaa.,
nepepab. n gon. / Mxesck: MagaTenbCcTBO «YAMYPTCKUA yHUBepcuteT», 2010. — 157 c.

KanuHoea I'.C. EI'D 2017. buonorusa. Tunosble TecToBble 3agaHus / I'.C. KanuHosa, T.B. Ma3ssipkuHa. —
M.: apaTenbcTBO «3k3ameH», 2017. — 112 c. (Cepusa «EIM3. Tunosble TecToBble 3a0aHUAY).

KanuHosa I".C. Buonorus. PelleHne 3agaHmin NOBbILLEHHOIO Y BICOKOTO YPOBHS CITIOXHOCTU. Kak
nony4MTb MakcMmManbHbin 6ann Ha ElD. YyebHoe nocobue. / KanuHoea IM.C., Huknwosa E.A., P.A.
MeTtpocosa P.A. — Mocksa: «/HTennekt-LUeHTp», 2017. — 128 c.

KupuneHnko A.A. Bruonorua. EI3. Pasgen «eHeTuka». Bce Tunbl 3agay. 10-11 knaccel. TpeHMpoBoYHas
TeTpagb. / A.A. Knpunenko. — PoctoB H/[: Jlernon, 2016. — 64 ¢. — (ElM3).

Kupunenko A.A., KonecHukos C.N. Buonorus. Mogrotoska k EM3-2015. Knura 1: yuebHo-meToamnyeckoe
nocobue / A.A. Knpunetko, C.N. KonecHukos. — PocToB H/[: JlernoH, 2014. — 400 c. — (FToToBUMCS K
Elr3).

Kupunenko A.A., KonecHukos C.U. Buonorus. Mogrotoska k EM3-2015. Knura 2: yuebHo-meToamnyeckoe
nocobue / A.A. Knpunetko, C.N. KonecHukos. — PocToB H/[: JlernoH, 2014. — 432 c. — (FToToBUMCS K
Er3).

KpacuneHukosa T.B. buonorus. 10-11 knaccel: HarnagHein cnpaBodHuk. — K.; X.: Becta, 2006. — 112 c.

JlepHep .. Bronorus: HOBbIM NOMHbIA cnpaBoYHKK AN nogrotoekn k EM3 / .. NepHep. — Mockea:
ACT: Actpenb, 2015. — 412 c.: un. — (EQWHbIA rOCyAapCTBEHHbIN 3K3aMEH).

Mpunexaea J1.I'. EF3-2017. Buonorus: 10 TpeHMPOBOYHbLIX BAPUAHTOB 3K3aMeHaLMOHHbIX paboT ans
NMOArOTOBKU K €4MHOMY rocygapcTBeHHoMY ak3ameHy / J1.I. Mpunexaesa. — Mockea: M3gaTenbcTBo
ACT, 2016. — 125 c., nn. — (ElM3-2017. 310 6yaeT Ha 3K3ameHe).

ConoekoB [J.A. E'D no 6uonoruu. MNMpaktuyeckas nogrotoeka. — 2-e nsg., nepepab. n gon. — Cl6.: BXB-
MeTepbypr, 2014. — 560 c.: nn.



