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NOACHUTENBbHAA 3ANMUCKA

Ha ypokax 6uonorvm B 11 knacce HeAOCTaTOMHOE KONWYECTBO YacoB OTBEAEHO ANs TLaTenbHoW oTpaboTku
3HaHWI U ymeHuin 6a3oBoro ypoBHsA. C aTON Lienbio, NpU NpoBeAeHUN rpynnoBbIX 3aHATUIA ocoboe BHUMaHWe
uenecoo6pa3sHo yaenuTb NOBTOPEHMIO W 3aKpenneHuio Haunbonee aHa4nMbix U Hanbonee cnabo ycesanBaembix
LWUKONMbHUKaMM 3HAHUM U3 OCHOBHOW LUKOSLI, M3Y4YaeMbIX Ha 3aKNIOUUTENLHOM 3Tane Guonoruyeckoro
o6pa3soBaHus: 0 Knaccugukaluu OpraHU4ecKoro Mupa, ero MICTOpUYECKOM pa3BUTUKU, 0COBEHHOCTAX CTPOEHUA
1 XKM3HEeAEeATENbHOCTM OPraHU3MoB pa3sHbIX L@PCTB XUBOW NPUPOALI, a TaK e BONPOCOB 3KONOruu,
OHTOreHe3a, cenekLnM, KIeTo4HoW, 3BONIOLMOHHON, XPOMOCOMHO# TEOPUIA, BONPOCOB aHTponoreHesa, Kpome
TOro, NPV U3Y4YEHUN COOTBETCTBYIOLLIMX pa3aenos cneayet o6patuTb BHUMaHue Ha hopMupoBaHue y
yyawmxcs ymeHui pabotaTtb C TEKCTaMKW, PUCYHKaMK, UNNoCTpupytoLmmin Buonormyeckue o6bexTbl U

: npouecchbl.

YuuTbiBas pesynbTaThl aHanKU3a ak3aMeHyeMbIX Ha MPOTSHKEHNN HECKONbKWUX NET Npu noaroToske K EMD
cneayet obpaTuTb BHUMaHME Ha 3akpenneHue Matepuana, KOTOpbii €XXeroAHo Bbi3blBAET 3aTPYAHEHUS:
XUMUYecKan opraHusaumsa KneTku; o6MeH BeLecTs U NpeBpaLleHne SHepruK; HeiporymopantHas perynsauus
(usnonorvyeckux NPoOLLECCOB, NPOTEKAIOLLUX B OpraHU3Me YenoBeka; crnocobbl BuA0oGpa3oBaHus;
onpeaeneHne ABUXYLLMX CUM 1 pe3ynbTaTtoB 3BONIOLMK, NYTEN N HanpasneHWid 3BONIOLIMOHHOrO NpoLiecca,
apoMop0o3bl y KOHKPETHbIX MPYNN OpraHW3amMoB; 0cOGEHHOCT MUTO3a U Meiio3a, (hoTocUHTE3a 1
XeMOCHHTe3a, GuoreoLeHo3a U arpoLieHo3a, XapaKTepuCTUKa KIaccoB NOKPbITOCEMEHHbIX PacTeHHA,
NO3BOHOYHbBIX XUBOTHbIX.

Ocoboe BHMMaHue cnepyeT yAenuTb hOPMUPOBAHMIO Y LIKONbHUKOB YMEHUIi 060CHOBbBIBaTb CYLLHOCTb
Guonormyeckmx NPoLECCOB U ABNEHWIA, HACNEACTBEHHOCTU U U3BMEHYMBOCTY, HOPM U NPaBUN 340POBOro
o0pasa Xu3Hu, NoBeeHNs YenoBeka B NPUPOAE, NOCNEACTBUI rMoGanbHbIX U3MeHeHui B Buocodepe;
yCraHaBnuBaTtb €QWHCTBO U IBONIOLIMI0 OPraHU4YECKOro MMpa, B3auMOoCBsi3b CTPOEHUA U (PYHKLMIA KNETOK,
TKaHel, OpraHM3Ma 1 OKpYXaloLLei Cpefbl; BbIBNSATb NPUYUHHO-CNEACTBEHHBIE CBS3W B NPUPOAE;
(hopMYNUpOBaTh MUPOBO33PEHYECKME BLIBOALI HA OCHOBE 3HaHWI GUONOTMHECKNX TEOPMIA, 3aKOHOB,
3aKOHOMEPHOCTEMN.

B xoAe rpynnoBbix 3aHATHIA cneayeT yaensTb 6onblioe BHUMaHue (hOpMUPOBaHMIO NPeAMETHOM
KOMMETEHTHOCTH (NPMPOA0OXPaHHON, 3A0poBbecheperalowei, uccrnenoBaTenbckon), OPMUPOBaHMIO Y
yJaLmxcs ymeHuit paboTaTb C TEKCTOM, PUCYHKAMK1, CXEMaMU, U3BMIEKATb U aHaNWU3UPoBaTh MHAOPMALIMIO U3
pasnuyHbix UcTo4HUKoB. ChopMUpPOBaTL YMEHUE YETKO U KPaTKO, MO CYLLECTBY BONPOCA MUCbMEHHO WanaraTbh
CBOM MbICNM NPU BLINONHEHWUW 33aHUIA CO CBOOOAHBIM Pa3BEPHYTHIM OTBETOM.

Kypc paccuntaH Ha ysawmxcs 10-11 knaccos. 3aHsiTus npoBoasiTest 1 pa3 B Hegenio no 1 yacy. Kypc
paccuynTaH Ha 2 roaa, Bcero 68 4yacos.

B kadyecTBe TekyLUero KOHTPOSIA 3HAHWUIA U YMEHWIA YHALINXCA NPEeYCMOTPEHO NPOBEAEHWE NPOMEXYTOYHOTO
TECTUpOBaHWA NO NPOAASHHLIM TEMaM, UTOroBas NPOBEPKa 3HaHWIA — B BUAE BbINONHEHUS
AEeMOHCTPaLMOHHBIX BapuaHTos ElMD 3a Tekywuii U npoweawui roa.

Llensto aaHHoro Kypca siBnseTcs noaroToBka obyyarouxca K yenewHoin caave EM3 no 6uonomvu.

3apnaum:

 [MoBTOpUTL 1 3aKkpenuTb Hanbonee 3HauMMble TeMbl U3 OCHOBHOM LUKONLI M3yYaemble Ha
3aKnioynTensHom atane obuero 6uonornyeckoro 06pasoBanus;

» 3akpenuTb MaTepuan, KOTOPbiil EXEroHO BbI3bIBAET 3aTPYAHEHUR Npu caave EMD (Memoduyeckue
pekomeHOayuu «O6 ucnons3oeaHuu pesynbmamoe EI3 e npenodasaxuu 6uonozuu 8
0bpasoeamentHbIX yupexOeHusx cpedHezo (nonHozo0) obuwezo obpasoeaHus),

* ®opmuposaTe y 0Gy4aioLunxcs yMeHUs paboTaTb C TEKCTOM, PUCYHKaMH, CXEMaMU, U3BNEKaTb W
aHanuanpoBaTb MHHOPMALIMIO U3 PASNNMHBIX UCTOYHUKOB;

. Hayuun3 HETKO U KpaTko, Mo CyWecTsy BONPOCA NUCbMEHHO U3NaraTb CBOW MbICTU NPU BbINONHEHUN
3aaaHuit co cB060AHLIM pa3B&PHYTLIM OTBETOM.

TpeboBaHus K ypoBHIO NOArOTOBKM obyuvalowuxcs




B pesynbmame u3sy4yeHus kypca oGyyaroujulicss GonxeH:

3HaTb/NnoHUMAaTh

YmeTb

Mpusnaku 6uonozuyeckux 06BLEKMO8: XNBbIX OPraHU3MOB; FeHOB U XPOMOCOM; KNETOK U
OpraHW3MOB pacTeHWH, XXMBOTHbIX, FPMOOB 1 GaKTepuii; NonynALMIA; 3KOCUCTEM W arpO3KOCUCTEM;
6uocthepbl; pacTeHWi, XUBOTHbIX W rPUOOB CBOETo pernoHa;

CywHocmb 6uon02u4ecKux Npoyeccos: obMeH BeLiecTs 1 NPEBPALLEHUs IHEPTUM, MUTaHVe,
AbiXaHue, BblaeneHne, TPaHCNopT BELECTB, POCT, pa3BUTHE, PasMHOXEHNE, HAacNeACTBEHHOCTb 1
M3MEHUMBOCTB, PErYNALIMS XU3HEAEATENbHOCTU OpPraHama, pasapaxuMocTb, KPYroBOPOT BELLECTB
npeBpaLUeHns 3HEPIUU B 3KOCUCTEMAX;

Oco6eHHOCMU op2aHU3Ma Yesi08eKa, ero CTPOEHUs!, JKU3HEAGATENbHOCTH, BbiCLLEN HEpBHON
OEATEeNbHOCTU U NOBEAEHUS;

O6BbsicHAMB: ponb 6uonoru B OPMUPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHbI MMPa, B
NPaKTU4ECKOM AEATENbHOCTH NIOAEH U CAMOrO YYeHUKa; POACTBO, 0OLHOCTD NPONCXOXKAEHUS U
SBOMIOLIMIO PACTEHUIA U XMBOTHBLIX (HAa NPUMEpPE COMOCTaBNEHNA OTAEMNbHBIX IPYNN); PoNb PasNUyHbIX
OpPraHW3MOB B XXW3HW YenoBeKa U co6CTBeHHON AEATENbHOCTY; B3aUMOCBA3N OpraHU3MOB U
oKpyXaroLLeii cpeabl; Guonoruueckoro pasHoobpasus B coxpaHeHun buocdeps; HeobxoaMMOCTb
3aLLMTLI OKpYXaloLlen cpeabl; POACTBO YenoBeka ¢ MIEKONUTAIOLLUMK XXMBOTHLIMIW, MECTO U pOIb
yenoseka B NPUPOAE; B3aMMOCBSI3M YEMNOBEKA U OKpyXaloLen cpefbl; 3aBUCMMOCTb cobcTBEHHOIO
300POBbA OT COCTOAHWA OKPYXKaloLwein cpefbl; NpUYMHbI HACNeACTBEHHOCTU U U3MEHYMBOCTH,
NPOSIBRIEHNA HacneacTBEHHbIX 3a6onesaHui, UMMyHUTETa Y YENOBEKa; ponb FOPMOHOB U BUTAMWHOB B
OpraHusme;

Pacno3naeams u onucbiéams: Ha Tabnuuax OCHOBHbIE YaCcTH U OPraHoUAbl KNEeTKKU, opraHbi 1
CUCTEMbI OPraHOB YeNoBEKa; Ha XUBLIX 06beKTax u Tabnuuax opraHbl LBETKOBOTO PacTeHMUA, OpraHbl 1
CMCTEMbI OPraHoB XUBOTHbIX, PACTEHUS Pa3HbIX OTAENOB, XUBOTHbIX OTAEMNbHBIX TUMOB U KITAacCoB;
Hanmbonee pacnpoCcTpaHeHHbIe PACTEHWUSI M XUBOTHBIX CBOEH MECTHOCTH, KyNbTYPHbIE pacTeHWs 1
[OMALLIHMX XMBOTHbIX, Cbe0BHbIE 1 SA0BUTLIE rPUBLI, ONacHbIe ANA YeNnoBeKa PacTEHWUs N MUBOTHbIE,

Bbisienisimb U3MEHYMBOCTb OPraHW3MoB, NPUCNocobneHnWs OpraHM3MoB K cpefie 0buTaHus, TUnbI
B3aUMO/EVCTBUA PasHbIX BUAOB B 3KOCUCTEME;

CpaeHueams Guonornyeckue 06beKTbI (KNETKM, TKaHW, OpraHbl M CUCTEMbI OPraHoB, OpPraHu3mBl,
npeacTaBuTeneil 0TAENbHbBIX CUCTEMATUYECKUX rPYNM) U AenaTb BLIBOALI HA OCHOBE CPaBHEHMS,

Onpedensme NpUHaANEXHOCTL Guonormyeckux 06HLEKTOB K ONpeaeneHHoONn CUCTEMaTUYECKOM rpynne
(knaccudmkaums),

AHanu3supoeamsb U oyeHueams Bo3fencTeue (hakTopoB okpyxatoLyei cpeabl, hakTopos pucka Ha
3[10pOBbE, NOCNEACTBUIA AEATENLHOCTH YENOBEKA B IKOCUCTEMAX, BNUAHWE COOCTBEHHBIX NOCTYNKOB
Ha X1Bble OpraHUu3Mbl U 3KOCMCTEMBI;

Mpoeodums camocmosmesbHbil nouck 6uonozuyecKkol uHGHOPMaYUU: HAXOANUTD B TEKCTE
y4eBHWUKa OTNNYUTENbHBIE NPU3HaKN OCHOBHbIX CUCTEMAaTUIECKMX Fpynn; B GMONOrMueckux cnoeapsx u
CNpaBOYHNKaX 3HAYEHUA GUONOrMYECKUX TEPMUHOB; B PA3NIUYHBIX UCTOYHUKAX HEOGX0ANUMYIO
MHGOPMALMIO O XMBbIX OpraHu3Max (B TOM Y1Cne C UCNONb3OBaHUEM MH(POPMALIMOHHBIX TEXHONOTHIA).

CopepxaHue Kypca

(68 yacos, 2 yaca B Heaeno, 1 ropa)

Tema 1. Buonorus — Hayka o XuBOi npupoge. MeToabl Hay4HOro no3xHanma (2 vac)

1.1 Buonorus Kak Hayka, ee JOCTUXKEHUA, METOAbI NO3HaHUA XM1BOW npupoabl. Ponb Guonoruu B
¢hOopMMPOBaHWUM COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHbI MUP.

1.2 YpoBHeBas opraHusauus 1 asosiouusi. OCHOBHbIE YPOBHW OpraHWu3aLuv XMBON NPUPOAbI: KITETOUHBIN,
opraHu3MeHHbIA, NonynAUMOHHO-BMAOBON, GroreoueHoTuYeckui, GuocctepHblid. Buonoruieckne cucTembl.
ObLUme NpU3HaKN GUONOTMYECKNX CUCTEM: KNETO4HOE CTPOEHUE, 0COGEHHOCTM XUMUYECKOro CocTaBa, 0bMeH
BeLLeCTB U NpeBpaLLeHUs 3Hepru1, roMeocTas, pasapaXxuMmocTb, IBWKEHUE, POCT U pasBuTHe,
BOCNpoOU3BeaeHNe, 3BONIOLNS.



Tema 2. Knetka kak Guonoruueckas cucrema (12 yac)

2.1CoBpeMeHHan KneTouHas TEOpMA, €€ OCHOBHbIE NOMOXEHWs, ponb B (DOPMUPOBaHWN COBpPEMEHHON
€CTEeCTBEeHHOHay4YHOW KapTuHbI Mupa. Pa3enTie 3HaHui o kneTke. KneToyHoe CTpoeHve opraHm3MoB — OCHOBA

€[MHCTBa OPraHMYecKoro MMpa, AoKa3aTenbCTBO POACTBA XMBOW NPUPOAbI.

2.2 MHoroo6paaue kneTok. [pokapMoTUYECKME U 3yKapuoTuieckue KneTku. CpaBHUTENbHasA XapaKTepucTuka
KNEeTOK pacTeHWH, XWBOTHbIX, 6akTepuii, rpuboB.

2.3 Xumuueckuii coctas KneTku. Makpo- ¥ MUKpO3neMeHTbl. BaauMocesiab CTPOEHUS U PyHKLMIA
HEOpraHW4YeCcknX W opraHu4eckux sewlecTs (6enKkoB, HyKNEUHOBLIX KUCAOT, YreBoaos, nunuaos, ATP),
BXOAALLWX B COCTaB KNneTku. Ponb XMM14eCcKUX BELLECTB B KNeTKe U opraHu3me Yenoseka.

2.4 CtpoeHue kneTku. BaauMocBasb CTPOEHWA U (hYHKLUIA YacTei n OpraHouaoB KrneTku — OCHOBa ee
LIeNnoCTHOCTH.

2.5 O6MeH BeLLeCcTB U NPEBPALLEHNS 3HEPTUK — CBOWCTBA XMBbIX OPraHU3MOB. JHEpPreTM4ecKuin n
nnacTuydeckui obmeH, x B3aumocesab. CTaaun aHepreTMdeckoro obMeHa. bpoxeHune n gbixaHue.
doTocuHTE3, ero 3Ha4YeHue, KocMuyeckas ponb. Pa3sbl oTocuHTesa. CBeToBblIE U TEMHOBbIE peakuun
¢oToCHHTE3a, UX B3aUMOCBA3b. XeMocuHTe3. Ponb xeMocuHTeanpyowwmx Gakrepuit Ha 3emne.

2.6 MeHeTnueckan UHpOpMaLMA B KneTke. MeHbl, reHeTUYECKUi Ko U ero ceoicTea. MaTpuyHbI xapakrep
peakuuih buocuHTesa. buocuHTes 6enka U HyKNeMHOBbIX KUCHOT.

2.7 KneTka — reHeTU4ecKan eAuHULIA XXMBOro. XpoMOCOMBI, WX CTpoeHue ((hopma n paamepbl) U (PyHKLMMN.
Yucno XpoMOCOM U UX BUAOBOE NOCTORHCTBO. ComaTnyeckue 1 NonoBble KNeTKU. XXU3HEHHbIN LMKI KINETKK:
uHTepdasza u MuTo3. MUTO3 — AeneHne comaTnyecknx Knetok. Meios. ®aael MuTO3a U Meito3a. Passutne
NONOBbLIX KNETOK y paCTEHUN U XXUBOTHbIX. [leneHue KneTku — oCHOBa.

Tema 3. OpraHuam kak 6uonoruyeckas cucrema (16 yacos)

3.1 PazHoo6pasue opraHnamoB: OQHOKIIETOHHBIE N MHOFOKIETOYHbIE; aBTOTPodbI, reTepoTpodbl. Bupychbl —
HEKNEeTOoYHbIE (POPMbI XU3HMU.

3.2 BocnpousseeHne opraHM3MoB, ero sHayeHue. Cnocobbl pa3aMHOXEHUs, CXOACTBO U pasnuyue nonosoro n
6ecnonoro pasmHoXeHus. ONNoAoTBOPEHUE Y LIBETKOBbIX PACTEHUA U NO3BOHOYHBIX XMBOTHbIX. BHELLHee K
BHYTPEHHEE ONMogoTBOPEHHe.

3.3 OHTOreHes 1 NpUcyLUMe eMy 3aKOHOMEPHOCTU, IMGpUOHaNbHOE U NOCT3MGPUOHaNbHOe pa3BuThe
OpraHuamos. MpuyMHbLI HapYLUEHUA Pa3BUTUS OPraHU3MOB.

3.4 eHeTHKa, ee 3agaun. HacneaCTBEHHOCTb U U3MEHYMBOCTb — CBOMCTBA OpraHu3aMoB. MeToabl reHETUKN.
OCHOBHbIE reHeTU4eCK1e NOHATUA U CUMBONUKA. XPOMOCOMHAaA TEOpMA HacneacTBeHHOCTU. CoBpeMeHHbIe
npencraBneHns o reHe U reHome.

3.5 3aKOHOMEpPHOCTH HacneACTBEHHOCTH, X LUTONOMMYECKME OCHOBbLI. 3aKOHOMEPHOCTU HacnefoBaHus,
ycTaHoBneHHble . MeHgenem, nx uuTonornyeckue ocHoBbl (MOHO- U AUrMbpuaHoe ckpelusaHue). 3akoHbl T.
MopraHa: cuenneHHoe HacneaoBaHue NPU3HaKoB, HapyLLeHWe cuenneHnn reHos. MeHeTuka nona.
HacnenoeaHue NpyU3HakoB, CLUENNEHHbIX C NonoM. Baaumopaeiicteue reHoB. FeHOTUN Kak LIeNOCTHas cCUCTEMA.
FeHeTuKa Yenoseka. MeToabl 3y4eHUs reHeTHKK Yenoeeka. PelleHne reHeTuyecknx sanay. CocraesneHme
CXeM CKpeLyMBaHMUA.

3.6 3akoHOMEpHOCTH M3MeHUMBOCTH. HeHacneacTBeHHan (MoandMKaLMOHHAR) N3MEHYMBOCTL. HopMma
peakuun. HacneacTeeHHasi U3MEHYWBOCTb: MYTaUWOHHasA, KOMOMHaTMBHAs. Buabl MyTaumit U UX NPUYMNHBL.
3HaveHne U3MEHYNBOCTU B KU3HKU OPraHM3MOB U B 3BONIOLUMK.

3.7 3HaveHue reHeTUKU Ans MeauUMHbI. HacneacTeeHHbie 60n1e3Hn YenoBeka, WX NPUHKHLL, NpodunaKTuKa.
BpeaHoe BnusiHUe MyTareHoB, ankorons, HapKOTUKOB, HUKOTMHA Ha reHeTUYECKMIA annapaT KneTku. 3awmra
cpeabl OT 3arpAsHEHUs MyTareHamu. BbisiBNIeHWe UCTOYHUKOB MYTareHoB B OKpYXaloLen cpeae (KOCBEHHO)M
OLEHKa BO3MOXHbIX NMOCNeACTBUIA X BNUAHWA Ha COOCTBEHHLIA OpraHuam.

3.8 Cenekuumn, ee 3aaayum U npakTuyeckoe 3HauyeHve. Bknag H.W. BasnnoBa B pasBuTue cenekumu: yueHue o
LieHTpax MHoroobpasusa U NPOMCXOXAEHUA KyNIbTYPHbIX PACTEHWIA; 3aKOH rOMOJIOrMYECKUX PALOB B
HacneAcTBeHHOW U3MEHUMBOCTU. MeToAbl Cenekunn U X reHeTUYeckue OCHOBbLI. MeToab! BbiBEAEHUR HOBbIX
COPTOB pacTeHui, NOPOA XMBOTHbIX, LUTAMMOB MUKPOOPraHU3MOB. 3HaYeHUe reHeTUKN AN CeneKLMK.
Buonoruyeckne ocHOBbI BbipalLBaHUA KyNbTYPHbIX PaCTEHWA U AOMALUHUX XUBOTHBIX.

3.9 buotexHonorus, ee Hanpasnexusi. KneToYHas u reHHas NHXeHepus, KnoHupoBsaHue. Ponb KNeTo4HoON
TEOpUN B CTAHOBNEHUM U pa3BuTUM BruoTexHonoruu. 3HayeHne GUOTEXHONOIMN ANA Pa3BUTUA CENeKLMM,




CenbCKOro XO3AWCTBA, MUKPOOMONOTMHECKON NPOMBILLNEHHOCTH, COXPaHEHWA reHooHAa nnaHeTbl. ATUYeckue
acneKTbl HEKOTOPbIX UCCNeAoBaHUii B GUOTEXHONOMU (KNOHMPOBAHUE YENOBEKa, HarpaBeHHbIe U3MEHEHUs

reHoma).
Tema 4. Cuctema u MHOroo6pasue opraHnyeckoro mupa (16 yacos)

4.1 MHoroo6pasue oprannamoB. 3HaueHue paboT K. JinHHen v XK.-b. Jlamapka. OCHOBHblE cucTeMaTudeckme
(TakcOHOMMUYECKME) KaTeropuu: Buf, poj, CEMeACTBO, oTpAA (NOPAAOK), Knace, Tun (oTaen), UapcTBo; UX
CONOAYNHEHHOCTD.

4.2 LlapcTBo GaKTepwit, CTpoeHu e, KU3HEeAEATENbHOCTb, Ppa3MHOXeEHUe, pornb B npupoae. bakrepun —
Bo36yauTenu saGonesaHunii pacTeHui, XXMBOTHbIX, Yenoseka. MpodunakTuka 3abonesaHuii, BblablBaeMbIX
bakrepuamn.

4.3 LlapcTeo rpuboB, CTPOEHUe, XU3HEAEeATeNbHOCTb, pa3MHoXeHue. Mcnonb3oBaHne rpubos Ans nonyyeHus
NPOAYKTOB NUTaHUA U NeKapcTs. PacnoaHaBaHue cbefo6HbIX U AA0BUTLIX rpUboB. JTnanHukKn, ux
pa3Hoo6pasne, 0cOGEHHOCTU CTPOEHMUS U XN3HeaeaTenbHocTu. Ponb B npupoae rpuboBs 1 NULWAAHNKOB.

4.4 LlapcTeo pacTteHuit. CTpoeHue (TKaHW, KNETKW, OpraHbl), XKU3HeAeATENbHOCTb U pasMHOXeH e
pacTUTENnLHOro OpraHnaMa (Ha NpuMepe NOKPLITOCEMEHHbIX pacTeHui). Pacno3HaeaHve (Ha pUcyHKax)
OpraHoB pacTeHui.

4.5 MHoroo6pasue pacteHuit. OCHOBHbIE OTAENbI pacTeHuit. Knacchl NOKpbITOCEMEHHBIX, POfib PacTeHWi B
NPUPOAE W XU3HW YENOBEKA.

4.6 LlapcTBOo %MBOTHbIX. OJHOKNETOUHbIE ¥ MHOTOKNETOYHbIE XMBOTHbIE. XapaKkTepucTuka OCHOBHbIX TUNOB
6eCcno3BOHOMHbDIX, KNACcCoB YNEHUCTOHOrMX. OCOBEHHOCTU CTPOSHNA, XXU3HEAEATENbHOCTH, PaSMHOXEHKUS,
ponb B NPUPOAE U XU3HU YenoBeKa.

4.7 XopAoBbie XUBOTHbIE. XapaKTepUCTUKa OCHOBHbLIX Knaccos. Ponb B NpUpoAe 1 XU3HW YernoBeka.
PacnosHaBaHue (Ha pucyHKax) opraHoB U CUCTEM OpPraHoB Y XXMBOTHbIX.

Tema 5. Opranusm yenoseka U ero sgoposse (16 yacos)

5.1 Tkauu. CTpoeHue y Xu3HeaesATeNbHOCTb OPraHoB U CUCTEM OPraHoB: NULLEBAPEHUA, AblXaHWS,
BolaeneHus. PacnosHaBaHue (Ha pUCyHKax) TKaHewW, opraHos, CUCTEM OpraHos.

5.2 CTpoeHWe U XU3HeAeaTEeNbHOCTb OPraHoB U CUCTEM OPraHoB: ONOPHO-ABUraTENbHOMN, NOKPOBHOW,
kposoo6pauyeHus, numdoobpaleHus. PasMHoxeHue U passuTue Yenoseka. PacnosHasaxue (Ha pUCyHKax)
OpraHoB U CUCTEM OpraHoB.

5.3 BHyTpeHHsIA cpepa opraHuama yenoseka. ['pynnbi kposu. NepenusaHue kposu. UMMyHUTET. OBMeH
BELLECTB W NpeBpaLleHne aHeprum B opraHusme Yenoseka. BuramuHol.

5.4 HepBHas 1 3HA0KPUHHAA CUCTEMbI. HeliporymopanbHas perynauma NpoLeccos Xu3HeaeaTenbHoCTH
OpraHn3Ma Kak OCHOBa €ro LIefloCTHOCTH, CBA3N CO CPeaoi.

5.5 AHanuaaTtopbl. OpraHbl YyBCTB, MX ponb B opraHuame. CtpoeHue U yHkuun. Beicwas HepBHas
paeaTenbHocTb. CoH, ero 3Hayenve. CoaHaHne, NaMATb, SMOLMK, peyb, MbiluneHne. OCoOBEHHOCTN NCUXMKK

Yyenoseka.

5.6 NlnyHas un obLecTeeHHan rurneHa, 3aoposblii 06pas xu3Hu. NMpodunakruka MHPEKUUOHHLIX 3abonesaHni |
(BupycHbIX, 6aKTepuanbHbiX, PUOKOBbIX, BbI3bIBAEMbIX XUBOTHbIMM). MpeaynpexaeHue TpasMaTusma, |
npuembl okasaHusi nepeoi nomolyyu. Meuxudeckoe n usndeckoe 3foposbLe Yenoseka. PakTopbl 3A0pOBbA

(ayTOTpeHUHr, 3akanuBaHue, ABUraTenbHan akTMBHOCTb). daKTopbl pUcka (CTpecchl, rMNoAuHamus, |
nepeyTomneHue, nepeoxnaxaeHue). BpeaHble 1 NonesHbie NpUBbIMKK. 3aBUCUMOCTL 3A0POBbSA YeNoBeka ot

COCTOSIHUA OKpYXaloLLeii cpeabl. CobniofieHne caHUTapHO-TUrMeHUYeckux HopMm 1 npasun 3nopoeoro obpasa

XuU3HW. PenpoaykTueHoe 3gopoBbe Yenoseka. [locneAcTBUA BNUAHNA ankorons, HUKOTUHA, HAPKOTUYECKMX

BELLECTB Ha pa3sB1THE 3apoAbilLa Yenoseka.

Tema 6. IBoNOLNA XNBOW NPUPOALI (64acos)

6.1 Bug, ero kputepun. Nonynauusa — CTPYKTYpHaA eauHUALIa BUAA U aneMeHTapHas eanHuua 9Bosouuvn.
Mukpoasoniouus. O6pazoBaHve HoBbix BUAOB. Cnocobbl BUA0obpasosaHus.

6.2 Pa3sutie 9BONIOLMOHHbLIX MAen. 3HaueHue 3BonouMoHHON Teopun Y. lapBuHa. B3anMoceasb ABMKYLLIUX
cun 3sonouuu. Gopmbl ecTtecTBeHHOro otbéopa, Buabl 6opbObl 3a cyllecTsoBaHue. CUHTETUMECKAA TEOPUA
asoniouun. AnemeHTapHble dakTopsl asonouunn. Uccneposanun C.C. Yeteepukosa. Ponb 380nI0LIMOHHON
Teopun B hopMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHbI M1pa.




6.3 [lokasaTenbCTBa 3BOMIOLMM XKUBOI NPUPoAbI. PesynbTaTel asomnioumuun: NpUcnocobneHHOCTb OPraHU3MOoB K
cpepe obutawus, MHoroobpasve BMAOB.

6.4 Makpoasontouns. Hanpaenexus u nyTv asonioumu (A.H. Cesepuos, W.W. LLimanbrayaeH). Buonoruyeckuii
nporpecc u perpecc, apomopdo3, uauoaaanTtaums, aereHepaums. MNpuunHel GUonoruyeckoro nporpecca u
perpecca. MmnoTesbl BO3HUKHOBEHUSA XWU3HW Ha 3emne. OCHOBHble apoMop(03bl B 3BOMIOLIMM PACTEHUA U
XXWBOTHBIX. YCNOXHEHMWE XUBbIX OPraHU3MOB B NpoLecce 3BONIOLUK.

6.5 MpouncxonaeHue Yenoseka. YenoBek Kak BUA, €ro MECTo B CUCTEME OpraHn4eckoro Mupa. Mnortessl
NpoMCXOXAEHUA YenoBeka. [1BuxyLume CUnbl U aTanbl 3BONIOLUMK YenoBeka. Yenoseyeckue pachl, X
reHeTudeckoe poacTeo. BuocounanbHas npupoaa yenoseka. CoumanbHasi U NPUPOAHas cpeaa, aganTauum K
Hel yenoeeka

Tema 7. AkocUcTEMbI U NPUCYLME UM 3aKOHOMEPHOCTH (2 yaca)

7.1 Cpepnbl 06uTaHus opraHuamoB. Jkonoruyeckue Gakropbl: abuoTuyeckue, GUOTUYECKUE, UX 3HAYEHUE.
AHTpONOreHHbIM akTop.

7.2 3kocuctema (GnoreoLieHo3), ee KOMMOHEHTbI: NPOAYLIEHTLI, KOHCYMEHTbI, PeAyLIeHThI, UX ponb. Bugoeas un
NPOCTPaHCTBEHHAA CTPYKTYpa 3KocucTeMbl. Tpoduyeckue ypoBHu. Lienu n cetn nutaHus, ux 3aeeHbs. [Mpaeuna
3konoruyeckou nupamuabl. CocrasneHue Cxem nepeaayn BeLwecTB U 3Heprum (Lieneii U cetei NuTaHma).

7.3 PasHooGpasaune akocuctem (6uoreoueHos3os). CamopasBuTe U CMEHa 3KOCUCTEM. YCTOMYMBOCTb U
AnHamuka akocucteM. buonoruueckoe pasHoobpa3sue, camoperynsiuvsi M KpyroBopoT BeLLecTB — OCHOBA
YCTOWYMBOrO pa3BUTUA 3KocUCTEM. MPUYNHBI YCTOMUMBOCTH U CMEHbI 3KOCUCTEM. MaMeHeHus B akocucTeMax
noa BnusHUeM AesTenbHOCTH Yenoseka. ArpoakoCUCTEMbI, OCHOBHBIE OTAIMUWA OT NPUPOAHBIX SKOCUCTEM.

7.4 buocgepa — rnobanbHan akocuctema. Yuernue B.U. BepHaackoro o 6uocdepe. XKusoe BewecTso, ero
¢dyHkumK. OcobeHHocTu pacnpesienexus Guomacchl Ha 3emne. BUONOrMYecKMin KpYroBopoT BELECTB U
npespalleHne aHepruu B 6uocepe, pons B HEM OpraHU3MOB pa3HbiX LAapCTB. Jsonioumus buocgepol.

7.5 MnobanbHbie nsmeHeHns B Guocepe, Bbi3BaHHbLIE AEATENbHOCTHLIO YenoBeka (HapyLueHe 030HOBOTo
3KpaHa, KUCNOoTHbIE A0XAWU, NapHUKOBbLIA adhdpekT u Ap.). Mpobnemsbl ycTonumeoro paseutus 6uocoepsbi.
CoxpaHeHue MHOrooGpasus BUOOB Kak OCHOBa yCTonuMBOCTH Guocepsl. Mpasuna noseaeHwsi B NpUpoaHOW
cpene.

KanenpgapHo-temaTuyeckoe nnaHupoBaHue yyeGHoro Marepuana

Ne Aara Tema ypoka
npoBeAeHUn
11 KNACC
Tema 1. Buonorus — Hayka o Xusoh npupopge (2 yaca)
1 Buonorusa kak Hayka, ee AOCTWXEHNA, METOAbI NO3HAHWS XWUBOK NPUPOAbI.
2 YpoBHeBasa opraHU3aLua XU3Hu.

Tema 2. Knerka kak 6uonoruyeckas cucrema (12 yacos)

3 CoBpemMeHHan KneTo4YHas Teopus.

4 MHoroo6pa3ave knetok. MpokapuoTUyeckue U 3yKapmoTU4ECKUe KneTku.

5 XMMUYECKHIA COCTaB KIETKHW.

6 CtpoeHnue knetku. B3auMocsasb cTpoeHun v hyHKUMN YacTen U OpraHoMaoB KNETKU
— OCHOBa e€e LeNoCTHOCTH.

7 OBbMeH BeLlecTe U NpeBpaLleHUs SHePrun — CBOMCTBA XXUBbIX OPraHU3MOB.

OHepreTuyeckuil u nnacTudecknit o6MeH, ux B3aUMOCBA3b.

8 Crapauu aHepreTu4yeckoro oomeHa. BpoxeHue u abixaHue.




DOTOCUHTES, €r0 3Ha4YEeHUe, KocMuyeckan ponb. Pasel hoTocuHTesa. CBeToBbLIE U
TEMHOBbIE peakuuu (POTOCUHTE3a, UX B3aUMOCBSA3b. XeMocuHTe3. Ponb
XeMocUHTe3aupylowux 6akrepuin Ha 3emne.

10

FeHeTHyeckan MHOpMaLMs B kneTtke. MeHbl, reHETUYECKMIA KOA U ero CBOMCTBA.
MaTtpuuHbIil XapakTep peakuwin BuocuHTesza.

11

BuocuHTes 6enka v HyKNenHoBbIX KUCHOT.

12

KneTka — reHeTU4ecKas eAMHULIA XUBOro. XpOMOCOMBI, UX cTpoeHue (opma u
pa3amepbl) U PyHKUMKU. HUCNO XPOMOCOM U UX BUI0BOE NOCTOSIHCTBO.
Comartuyeckue 1 nonosbie KNeTku.

13

YKM3HEHHbIV LMK KNeTku: MHTepdasa U MMTO3. MUTO3 — AeneHne CoMaTUYecKnxX
knetok. Meioa. ®asbl MUTO3a U Meito3a.

14

PasButue nonosbIx KNeTok Y pacTeHWii U XXUBOTHbLIX. [leneHune KneTkm — OCHoBa.

Tema 3. Opranuam kak 6uonoruyeckas cucrema (124acos)

15

Pa3sHoobpasve opraHuaMoB: O4HOKNETOYHbIE U MHOTOKNETOYHbIE; aBTOTPOMbI,
retepoTpogbi.

16

Bupycbl — HekneTouHble hopMbl XKU3HW.

17

BocnpousseneHue opraHuamos, ero s3HaueHue. Crnocobbl pa3MHOXeHUs!, CXOACTBO
¥ pasnuuue nonosoro 1 6ecnonoro paamHoxeHusi. ONNoAoTBOpeHue Y LIBEeTKOBbIX
PacTeHUi U NO3BOHOYHbIX XXUBOTHLIX. BHELLHEe U BHyTpPEHHEee onnogoTBOpEeHue.

18

OHTOreHes n npucyLue emy 3aKOHOMepHOCTU. IMEpUoHanbHoe U
noctambpuoHansHoe pa3sBnMTUE OpraHnaMoB. MPUYMHBI HapYLUEHWUS PasBUTUS
OpraHu3mos.

19

eHeTuka, ee 3apavun. HacneacTBeHHOCTb U M3MEHYMBOCTL — CBOWCTRA
opraHuamoB. MeTtogabl reHeTUku. OCHOBHbIE FrEHeTUYECKUE MOHATUA U CUMBOMNUKA.
XpoMocoMHasi Teopus HacneacTBeHHOCTH. COBpEMEHHbIE NPeACTaBNEHUs O reHe U
reHome.

20

3aKOHOMEepHOCTHU HACMNEACTBEHHOCTHU, UX LUTONOrMYECKUE OCHOBBI.
3akoHOMepHOCTHU HacnefoBaHuA, yCTaHOBNEHHble . MeHaeneM, ux
uuTonoruyeckne ocHoBbl (MOHO- U AUrMGpuaHoe ckpewusaHue).

21

3akoHbl T. MopraHa: cuenneHHoe HacnefoBaH1e NPU3HaKoB, HapyLueHne
cuenneHun reHoB. leHeTuka nona. HacnepoBaHue NPU3HAKOB, CUENNEHHDbIX C
MoJIOM.

22

BaaumopeiicTeue reHoB. MeHOTUN Kak LenocTHas cuctema. MeHeTuka Yenosexa.
MeToabl u3y4eHun reHeTuku Yyenoseka. PellieHune reHeTuYeckux sagav.
CocTaBneHue cxem CKpeLiMBaHus.

23

3akOHOMEpHOCTM M3MEH4YMBOCTU. HeHacneacTeeHHas (MoauduUKaLMoHHas)
“3MeH4uBOoCTb. Hopma peakumn. HacneacTeeHHan W3MEHYMBOCTb: MyTaLMOHHaS,
komBuHaTueHas. Buabl MyTaumin 1 MX NPUYKUHBLI. 3HAYEHNE N3IMEHYNBOCTY B XKU3HW
OpraHU3moB W B 3BONIOLIUA

24

HacneacTteeHHble 6onesHu YenoBeka, UX NpUdnHLI, npodmnakTuka. BpeaHoe
BIIMSIHWE MYTareHoB, anKkorons, HapkKOTUKOB, HUKOTUHA HA FEHEeTUYECKMIA annapaT
KNEeTKH.

25

Cenexuus, ee 3agaum u npakTuyeckoe 3HayeHue. Metoabl cenekunn.

26

BuotexHonorus, ee HanpaeneHusl. KnetouHas v reHHas UHXeHepus,
KNOHUpOBaHue.

Tema 4. Cucrema u MHoroo6pasue opraHuamos (16 yacos)

27

Cucremartuka. LlapcTBo Bakrepuu.

28

Llapcteo MpubbI. JIwaitHuku.




29 Liapcteo PacteHusi. KopeHb kak opraH pacteHus. JIUCT — opraH pacteHus
Mo6er. Ctebenb.

30 LiseTok — BUAOM3MEHEHHbI nober. Mnoabl U cemeHa.

31 Bogopocnu. Mxu. MNanopoTtHukooGpasHble.

32 FonocemeHHble. MMOKpbITOCEMEHHLIE,

33-34 TpeHuposo4Han pabota

35 LlapcTeo XKusotHble. Mpoctenwme. Knaccol KopHeHOXKY, XKryTukosble,
WHy3opum.

36 Tun KuweyHononoctHble. Tun Mnockue Yyepsu. Knaccobl PeCHUYHbIE YepBu U
CocanbLumku.

37 Knacc IeHTouHble yepBu. Tun Kpyrnbie Yepeu.

38 Tun Konbyatbie yepsu. Tun Monntocku. Knaccel BpioxoHorue u [lpycreopyarbie.

39 Tun YnenunctoHorne. Knacc PakooGpasHbie. Knacc MaykoobpasHbie.

40 Knacc Hacekombie. Tun Xopaosbie. Knacc JlaHLEeTHUKK.

41 Knacc Pbibbl. Knacc 3eMHOBOAHbIE.

42 Knacc MNpecmbikaiowmecs. Knace Mrvubi.

43 Knacc Mnekonutaiowue. CTpoeHue.

44 Knacc mnekonutatowme. MHoroobpaaue.
Tema 5. Opranusm yenoBeka M ero 3noposbe (16 yacos)

45 Tkanu. OnopHo-ABUraTenLHas cUcTema.

46 Ckenet yenoseka. Mbiwupi.

47 BHyTpeHHsAs cpeaa opraHuaMa. Kposb. MMMyHUTET.

48 Kposoobpaluexue. [laBnexue kposu. Mynsc.

49 Abixanne. Ma30006MeH B Nerknx U TKaHAX.

50 MuTaHue n nuweBapeHne.

51 ObmeH BewecTs. 3HaYeHWe BUTaMMHOB B 0GMeHe BeLlecTs.

52 Boigenenue. MouesblgenutensHas cuctema. Koxa. TepMmoperynauus opraHuma.

53 Perynauusa dyHKUWiA B opraHuame. JHAOKPUHHAA cucTema. FopMOHDI.

54 HepsHas cuctema 1 ee dyHkumuu. MNoHsaTHe 0 pednekcax.

55 LIHC. CnuHHol 1 ronosHoi Moar. MNepudepuyeckan HepBHaA cucTema.

56 AHanuaatopbl. CTpoeHue u (yHkuumn rnasa. CnyxoBon aHanusarop.

57 OpraHbl paBHOBECHS, MbILLIEYHOTO U KOXHOrO YyBCTBa, 0GOHAHUE W BKYC.

58 BH/: OcobenHocTu ncuxuku Yenoeeka. CosHanwe. MamaTts. Amouun. Peyb.
Mbiwnexue. CoH.

59 3poposbiit 06pa3 Xu3HK. Nlnunan n obwecTseHHas rMruena. 15. MpodunakTuka
UHEKLMOHHbIX 3abonesanuit. OkasaHue Nepeoii NOMOLLM.

60 Mcuxuueckoe u husmyeckoe 3A0poBLE YenoBeka. BpeaHbie U NonesHble NPUBbIYKA.
Tema 6. IBoniouus xuBok npupoasl (6 yacos)

61 3aKOHOMEpHOCTU HacneACTBEHHOCTM (NONYNALMOHHO-BUA0BOIA YPOBEHb XXU3HW)




62 3akoHOMEpPHOCTU HacneacTBEHHOCTU (NoNYNALMOHHO-BUOBONM YPOBEHb XU3HH)

63 3aKOHOMEepHOCTU U3MEHYUBOCTU

64 OcHoBbI cenekuum n 6uoTexHonorum

65 Pa3ssuTtie 3BONIOLIMOHHLIX NpeacTasneHuii B Guonormn. CUHTETUYECKan Teopus
3BONIOLMN.
Tema 7. JKOCUCTEMbBI U NPUCYLLIUE UM 3aKOHOMEPHOCTH (2 yaca)

66 Skonorusa opraHnamon. CoobulecTsa 1BbiX OpraHu3moB

67 Okocuctembl. OCHOBA 0XpaHbI NPUpoab!

68 [eMoHCcTpaLnoHHbI BapuaHT ElM3
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