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IIPOI'PAMMA 110 BUOJIOI'NHN
ona 9 knaccoe

(68 uacos)

IMosicuuTeILHAS 3aIMCKA

Pabovas mporpamma 1o 6HOJIOTHH aipecoBaHa ydamumces 9 Kiracca OCHOBHOM HIKOJIBI
0011e00pa3oBaTeIbHbIX YUpexaeHu. icXoaqHpIMU JOKYMEHTaMHU ISl COCTaBIIeHUs paboueit
IPOrPaMMbI SIBHIIUCH :

-denepanbHBIN rocy1apcTBEHHBIN o0pa3zoBarenbHbiil cTanaapT OOO, yTBEepKICHHBIN
npuka3zom Nel897 MunuctepctBa O6pazoBanuss Pocun ot 17 nekabps 2010 r.

- ©®OIT OO0 ,yrBepxkaeHHas npukazoM Munucrepcrsa O6pazosanus Poccun Ne370 ot 18
Mmas 2023 1.

- OOII OO0 MKOY COI c.Ilonmom g 7-9xi1.

- Pabouas nporpamma Bociuranus MKOY COILI c.ITonom Ha 2023-24 yu.r.

ABTOpCKOIi ITporpaMMe COOTBETCTBYET yueOHHK «buonorus» 9 ki. ABTOpbI
B.b.3axapos,B.1.Cusornazos ,C.I'. MamonToB ,1.b.AragonoB. [poda,2019 .

Kypc Ouonorum 9 kiacca 3HAKOMHUT Y4YalIMXCsl ¢ OCHOBaMH OOIIeH OHMOIOTHH, OCHOBHBIMHU
OMOJIOTUYECKMMH 3aKOHOMEPHOCTSIMH W ONUPAETCS Ha 3HAHUA Y4YalllUXCs, IMOJIyYeHHbIE Ha
ypoKax OHMOJIOTUHU B MPEAbIAYILINE TOAbI, YIIIYOIsis, paCIIUpssi U CUCTEMATU3UPYS HX.

Llenu u 3amaun Kypca:
- MIO3HAKOMUTH YUalUXCsl C OCHOBaMHU O0IIel OMOJIOTHH;
- CHCTEMaTH3UPOBATh 3HAHUS yUYAIIHXCS O MUPE KUBOH TPUPO/IBI;
- copMuUpOBaTh IPEACTABICHHE 00 OOITUX OMOTOTHYECKUX 3aKOHOMEPHOCTSIX;

- TIPOJIOJDKUTH (DOPMHUPOBAHME TIPEACTABICHUI O METOJaX HAy4YHOTO TMO3HAHUS TPUPO/IBI,
AJIEMEHTAPHBIX YMEHUM, CBSI3aHHBIX C BHIMOJTHEHUEM yU€OHOTO MCCIIEIOBAHMS;

- pPa3BUBAThH y y4allnuxcs YCTOfIqHBBIfI HHTCPECC K €CTCCTBCHHO-HAYUYHBIM 3HAHUSM;

- MPOAOJKUTH (POPMUPOBAHHE OCHOB 3KOJOTMUECKUX 3HAHUM, IEHHOCTHOTO OTHOIICHUS K
IIPUPOJIE U YETIOBEKY.

CornacHo (Dez(epanLHOMy ToCyaapCTBECHHOMY O6pa30BaTCJ'ILHOMy CTaHAApTy Ha U3YUCHUC
Oouonoruu B 9 Kiacce OTBOOUTCA 68 Jacos. MaTCpI/IaJ'I Kypca paB,[[e.HéH Ha JCCATH I'JIaB.

[lepBass tnmaBa  «MHoroobpazue Mupa >XHUBOW MNPUPOAB» (GOPMUPYET Yy YydallUXCs
npezcTaBieHre 00 YpOBHIX OpraHM3alluH )KUBOM MaTepuu, pacIiupsieT U yrIIyOJseT UX 3HaHUS
0 CBOMCTBaX KMBBIX OPIraHU3MOB.

Bo BTOpoM rnmaBe JaeTcs  XapakTepUCTHKAa XWMHWYECKOW  OpraHU3allMM  KIIETKH,
paccMaTpUBAIOTCS] XUMUUECKUE SJIEMEHTBI, BXOJISIINE B COCTAB KIIETOK U BEIIECTBa, KOTOPBIE U3
HUX 00pa3yroTCs.



Tperbst rnaBa «CtpoeHue u (YHKIMM KJIETOK» TOCBAILICHA H3YyYEHHUIO CTPOSHHS U
(YHKIMOHUPOBAaHUS KJIETOK KaK CaMOCTOSITEIbHBIX OHONOrHueckux cucreM. llpuBoxsarcs
IIOJIO’KEHUS KIIETOYHOU TEOPUH.

YerBepras m1aBa «OOMEH BelIECTB M NpeoOpa3oBaHUE SHEPrUU B KIIETKE» 3HAKOMUT
yUYaIIUXCsl ¢ TUIACTUYECKUM M SHEPreTMYECKMM OOMEHOM, MpOoTeKammux B kieTkax. Ocoboe
BHUMaHUE YAENSeTCs B3aUMOCBS3aHHOCTH U B3aMMO3aBHCHUMOCTH 3TUX MpoueccoB. OTAENbHO
paccMmatpuBaeTcsi JOTOCMHTE3 KaK OCOOBIN MIACTUYECKUN OOMEH pacTUTENbHOMN KIIETKH.

B ngToii rmaBe naHa moapoOHas XapaKTEPHCTUKA IPOLECCOB IOJIOBOTO M OECIOIoro
Pa3MHOKEHUs, a TAK)KE ITAIIOB PA3BUTHs OPraHU3MOB.

B mecroit rimaBe ydqalmuyecss 3HaKOMSTCA C OCHOBHBIMH IIOHATHAMH T'CHCTHUKH U
I'CHCTUYCCKUMHU 3aKOHaMU.

CeI[BMafI Tj1aBa IMMOCBAIICHA U3YYCHHUIO METOAO0B U PE3YJIbTAaTOB CCICKINH. Oco00€e BHUMaHHE
YACIACTCA 3HAUYCHUTIO CCHCKHHOHHOﬁ pa6OTBI.

BoceMmass rnaBa «3OBONIIOIMS OPraHUYECKOTO MHpa» 3HAKOMMUT Y4YallUXCs C HCTOpUel
Pa3BUTHUSL 3BOJIIOIMOHHBIX IPEACTaBICHUM, 3BOMOLUMOHHBIMU TeopusiMmu K.b. Jlamapka u Y.
HapBuna. dopmupyercs NpEACTaBICHUE O ABIKYIIMX CHIAX W HAIPABICHUAX OSBOJIOLHH.
IIpuBoasTCS AOKA3aTENBCTBA YBOIOLHUHA OPTaHUYECKOrO0 MHPA.

B nemsatoii rnaBe «Bo3HHMKHOBEHHE U Pa3BUTHC JKHU3HHU Ha 3emiue» pacCMaTpuBarOTCA
COBpPCMCHHBIC MNPCACTABJICHUA O BO3HUKHOBCHHUH JKHM3HM Ha HaIllCH TIUIaHETe. YdJalluecs
3HAKOMATCA C 3TallaMHM 3BOJIFOIMOHHBIX HpeO6paSOBaHHﬁ B PAaCTHUTCIIbHOM U KMBOTHOM MHPC,
n3ydas KpYIHbIC I'€OJIOTUYCCKUEC ITICPUOIBI.

JlecsTas riaBa 3HaKOMUT y4allMXCs C OCHOBaMHU JKOJOrMH. CHCTEMaTH3UPYIOTCS 3HAHUS
yyanmxcsd 00 S3KoJorm4eckux (axkropax, 3KOCHCTEMax M HX CTPYKType, NpUYMHAX
YCTOMYMBOCTH NMPUPOJIHBIX COOOIIECTB. YTIyOuIsAt0TCA M paclIUpsOTCs 3HaHUA 0 Ouocdepe, ee
rpaHulax U (pyHKUIMAX )KUBOrO BemiecTBa B Ouocdepe. Ocodboe BHUMAHUE YAENAETCS OTIIMYUSAM
€CTECTBEHHBIX MPHUPOJHBIX DKOCHCTEM OT arpoleHO30B M B3aUMOOTHOLIEHHMSM 4YEJIOBEKa C
MIPUPOIOH.

CopepxaHue DaHHOIO Kypca CTPOMTCSI Ha OCHOBE JAEATEIBbHOCTHOTO nonaxona. Peseps
y4eOHOTO BpEMEHM IIeJecO00pa3HO HCMOJIb30BaTh Ha YBEJIWYEHHE B IPENOAaBaHUU 0NN
Pa3BUBAIOILNX, UCCIEI0BATEIbCKUX, JIMYHOCTHO-OPUEHTUPOBAHHBIX, MPOEKTHBIX U I'PYIIIOBBIX
MEarOrMYECKNUX TEXHOJIOTUM, IPOBEIECHHUE IKCKYPCHM.

COI[ep)KaHI/IC pa3aciia ((O6H_II/IC OMoJIOTHYECKHUE 3aKOHOMCPHOCTH» MMOAYUHCHO, BO-TICPBLIX,
O606H.ICHI/IIO U CUCTEMATU3alluu TOTO COACPIKAHUA, KOTOPOC OBLIO OCBOEHO ydamumMucs 1pu
HN3YUCHUH KYypcCa OHOJIOTUM B OCHOBHOM IIKOJIC; BO-BTOPBIX, 3HAKOMCTBY IIKOJBHHUKOB C
HEKOTOPBIMH JOCTYIHBIMU JJISI KX BOCIIPUATHUA O6HI€6I/IOJ'IOFI/I‘I€CKI/IMI/I 3aKOHOMCPHOCTAMUA

Ilesn Guonornyeckoro oOpa3oBaHus B OCHOBHOM 1IKOJIE (OPMYITUPYIOTCS Ha HECKOIBKUX
YPOBHSIX: INI00AJIBHOM, METa-IPEAMETHOM, JUYHOCTHOM U MPEIMETHOM, Ha YPOBHE TpeOOBaHHIA
K pe3yJibTaTaM OCBOCHHMSI COACPKAHUS MPEAMETHBIX TPOTPAMM.

I'mobanpHBIE 1IeTH ONOTIOTHYECKOT0 00Pa30BaHMUS SBISIOTCS OOIIMMHU JIJIsl OCHOBHOM M CTapIei KO U
OIpPEACIIAIOTCA COUAaJIbHBIMHA Tpe6OBaHI/I$[MI/I, B TOM 4YHCJIEC H3MCHCHUEM COHHaﬂBHOfI CUTyaluu
PasBUTHS — POCTOM MH(POPMALMOHHBIX MIEPErPy30K, N3MEHEHUEM XapaKTepa U ClocoO0B OOLIEHHUS 1
COLMANIBHBIX B3aUMOJICHCTBHM (00BbEMBI M CIIOCOOBI TTOJTyUeHHS HHPOPMALIMH IOPOXKIAIOT P



O0COOEHHOCTEH Pa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hanbosee mpofyKTUBHBIME C TOYKH 3PEHUS
pelieHus 3a7a4d pa3BUTHS MOIPOCTKA SBISTFOTCS] COIIMOMOpPANIbHAS ¥ HHTEJJIEKTya IbHasi B3POCIOCTb.
ITomumo 3TOTO, TIOOATHHBIC TIENTH POPMYTUPYIOTCS C YUYETOM PACCMOTPEHUS OMOJIOTHIECKOTO
00pa3oBaHMs KaK KOMIIOHEHTA CUCTEMbI 00pa30BaHMS B 1IEJIOM, IO3TOMY OHHU SIBJISIOTCS HanOoJee
OOIIMMHY 1 COMANTBHO 3HAYNMBIMH.

C yuyeroMm BBbIIIEHA3BAHHBIX MOAX0J0B IJI00AJbHBIMH WeJASIMH OHOJOTHYECKOIro
00pa30BaHUA SABJISAKOTCH:

coyuanuzayus 00y4aeMbIX KaKk BXOXKICHUE B MUP KYJIbTYPhI U COIUAIBHBIX OTHOIICHHHA,
obecrevnBaroniee BKIFOUYEHUE YIANTUXCS B TY WIIM HHYIO TPYTIITY WU OOIIHOCTh — HOCHUTEISI €€ HOPM,
LIEHHOCTEH, OpUEHTAIIN, 0OCBauBAaEMBIX B MPOIECCE 3HAKOMCTBA C MUPOM KUBOW MIPUPOJIBL;
npuodueHUe K TIO3HABATEILHON KYJIBTypEe KaK CUCTEME MO3HABATEIILHBIX (HAYYHBIX ) IICHHOCTCH,
HAKOTUIEHHBIX O0IIECTBOM B chepe OMOIOrHIECKO HAYKH.

IToMuMo 3TOTO, OHOJIOTHYECKOE 00pa30BaHUE TIPU3BAHO OOCCIICUNTD:

opuenmayuio B CCTEMe MOPaJIbHBIX HOPM U LIEHHOCTEH: MPU3HAHUE BHICOKOM IEHHOCTH KU3HHU BO BCEX
ee MPOSIBICHUSX, 3I0POBbS CBOCTO U APYTHX JIIOACH; IKOIOTHIECKOE CO3HAHUE; BOCIIUTAHUE JIIOOBH K
MIPHUPO/IE;

pazeumue TIO3HABATENFHBIX MOTHBOB, HAITPABIEHHBIX HA TIOJYYSHHE HOBOTO 3HAHUS O )KMBOUW MPUPOJIE;
IMMO3HABATCJIbHBIX KAYECTB JINYHOCTH, CBA3AHHBIX C YCBOCHHUCM OCHOB HAayYHBIX 3HaHI/II\/'I, OBJIAJICHUEM
METOJIaMH HCCIIEOBAHUS MTPHUPOIBIL, (HOPMUPOBAHUEM WHTEIICKTYaIbHBIX YMEHUN;

06/1a0enue KIF0YeBBIMU KOMITETEHTHOCTSIMH: YIe0HO-TI03HABATEIHHBIMHU, HH()OPMAITHOHHBIMH,
IECHHOCTHO-CMBICIIOBBIMU, KOMMYHUKAaTUBHBIMU

dopmuposanue y yaanmuxcs o3HaBaTeIbHON KYJIbTYpBl, OCBAaBAEMOM B MpOlieCCce TTO3HABATEIHHOM
JIESTEIbHOCTH, ¥ SCTETHYECKON KYJIBTYPhI KaK CIIOCOOHOCTH K IMOITMOHAIBHO-IIEHHOCTHOMY OTHOIIIEHUTO
K 00beKTaM >KMBOM MPUPOIBI.

TpeboBanus K pe3yabTaTam 00y4eHUs

I[e}ITeJ'IBHOCTB 06pa3OBaTeJ'ILHOFO YUYpCKACHUA B 06y"ICHI/II/I Oouoioruu JOJIDKHA OBITh
HalpaBJICHA Ha JOCTUIKCHUC 06y‘~IaIOHII/IMI/IC$I CICAYIOIHUX JUYHOCTHBIX Pe3yJbTaTOB:

1) 3HaHWE OCHOBHBIX TNPHHIIMIIOB ¥ MPAaBWJI OTHOIIEHHS K >XMBOH MPUPOJIE, OCHOB
37I0pPOBOTO 00pa3a )KU3HU U 3I0POBLECOEPETAIONINX TEXHOJIOTHIA,

2) peamu3aiys yCTAHOBOK 370pPOBOT0O 00pasa )KU3HH;

3) chopMUPOBAaHHOCTH IMO3HABATEIBHBIX HHTEPECOB M MOTHBOB, HAlpaBJICHHBIX Ha
U3Y4YEeHHE SKUBOM MPHUPOJIbI, HWHTEIIEKTyaldbHBIX YMEHHUH (OKa3bIBaTh, CTPOUTH
PaCCyXACHHA, aHAJIM3WPOBATh, CpPaBHUBATbL, ACJIaTb BBLIBOABLI U Z[p), ICTECTUYCCKOI'O
OTHONICHHUSI K KUBBIM OOBEKTaM.

MeranpeaMeTHbIMHA  pe3yJabTAaTAMHM OCBOCHHs BBITYCKHMKAMU OCHOBHOM  IIKOJIBI
IIPOrpaMMBbI 110 OUOJIOTHHU SBIISIOTCS:

1) oBiaseHHWE COCTABISIONMIMMH HCCIEIOBATEIHCKOM W TIPOEKTHOW JEATEIHHOCTH, BKIIFOYAs
YMEHHsI BHJIETh MPOOJEeMy, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bI, JaBaTh OMpEeIICHUs
MOHATHUSAM, KiacCUu(PUIMpoBaTh, HAOIIO/IAaTh, MPOBOIUTH AKCICPUMEHTHI, J€JaTh BBIBOABI U
3aKJTFOYEHUS, CTPYKTYPUPOBATh MaTepuai, O0bICHATh, JOKAa3bIBATh, 3alIUIATH CBOU UIIEH;

2) ymeHue paboTaTh C pa3HBIMA HCTOYHUKAMU OWOJOTHYECKOW WHGOPMAIMHU: HaXOIUTh
Ononoruveckyro HWHGMOpPMAMIO B Pa3IUYHBIX MCTOYHUKAX (TEKCTe Y4yeOHWKa, HaAy4dHO-
MOMYJISIPHON JIUTEpaType, OMOJIOTHYECKUX CIIOBAPSX M CIpPAaBOYHMKAX), aHAIM3UPOBATh U
OIICHUBATh WH(OPMAIINIO, TPEOOPa30BHIBATH HHPOPMAITUIO U3 OJTHOU (POPMBI B APYTYIO;



3) crocoOHOCTh BHIOMpPAThH IIENIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JCUCTBHUSAX M MOCTYTIKaxX
10 OTHOIICHHIO K )KUBOH MPUPOJIE, 30POBBIO CBOEMY U OKPY’KAIOIINX;

4) YMCHHUE aACKBATHO HCIIOJIB30BaTh PE€UCBbLIC CPEACTBA AJId JUCKYCCUH U apryMCHTAlun CBOCH
Mo3unun, CPpaBHUBATH PA3HBIC TOYKHU 3PCHUA, APTYMCHTHPOBATH CBOKO TOUKY 3pCHHA, OTCTAUBATH

CBOIO ITO3UIIHIO.

IIpenMeTHBLIMH Pe3yJbTaTaAMHM OCBOCHHSI BBIITYCKHUKAMH OCHOBHOM IIIKOJIBI IIPOTPAMMBI 110
OHOJIOTUU SABJISIFOTCS:

1. B no3HaBarenbHoOM (MHTEIUIEKTYANBHON) cdepe:

VYuyarmuecs: T0IKHBI 3HATD!

- [IpyHIHITBEI COBPEMEHHO# KIacCH()UKAIIMU KHUBBIX OPraHH3MOB, YPOBHEBYIO OPraHU3AILNIO KHBOM
MaTepuH;

- [Ipu3Haky KUBBIX OPraHU3MOB: 0COOCHHOCTH XUMHYIECKOTO COCTaBa, KJIETOYHOE CTPOCHUE, OOMEH
BCLICCTB U MPEBpALICHUA SHCPIUH, POCT, pa3BUTUEC, Pa3MHOXKCHUE, HACJICACTBCHHOCTh U USMCHUYUBOCTD,
IBOJIIOLIUIO U CBS3b CO CPEIOii;

- XMMHUUYECKHH cOCTaB KIETOK, 3HAYEHHE BENIECTB, BXOIAIINX B UX cocTas;- CyIIecTBeHHbIC TPU3HAKA
CTPOCHHUS H )KU3HEJECIATSIILHOCTH KIETKH, OCHOBHBIE MOJIOKEHHUS KIICTOUHOI TEOPHH;

- Oco0eHHOCTH OCHOBHBIX MTPOIIECCOB KU3HENEATEIHHOCTH OPraHU3MOB;

- Kputepun Buaa u momyismuy Kak OCHOBHOW €TMHHUIIBI SBOJTIOLIUH;

- JIBWOKyIIHe CUITBL, TIIaBHBIC HAIIPABICHHUS M PE3yIbTAThl IBOJIOLUH;

- COBpeMCHHbIC MNpeaACTaBJICHUA O BOSHMKHOBCHUH KM3HU HA 3CMJ'IG, OCHOBHBIC 3Tallbl HCTOPUYCCKOI'O
pa3sBUTHsI OPraHUYECKOI0 MUPA; - CTpyKTypYy ¥ B3aUMOCBS3U
B IIPHPOIHBIX IKOCHCTEMAX, PA3JIMYHs €CTECTBEHHBIX M HCKYCCTBEHHBIX SKOCHCTEM;

- PactipocTpanenue u posb )KUBOTO BelllecTBa B buochepe;

- O B3aMHOM BIHSIHUM (DAKTOPOB CPEABI M YeJIOBEKa, POJIb YeJIOBeKa B OHocdepe;

- CoBpeMEeHHOE COCTOSIHIE OKPY’KAIOIIEH CpelIbl, CHOCOOBI COXPAHEHHUS THHAMHYIECKOTO PaBHOBECHS B
HKOCHCTEMAX IIJIAHETHI;

- 3HaUeHUe COBPEMEHHBIX OMOJIOTUYECKUX HAYK JJIsl HAPOJHOTO XO35CTBA CTPAHBI.

Yuawueca oonscnot ymemon:

- PaboTtats ¢ pa3nu4HBIMU THTIAMHU CIIPABOYHBIX M3IaHUN, TOTOBHTH COOOIICHHS U ITPE3CHTAIINHY,
CO37aBaTh KOJUIEKLINY;

- [IpoBoauTh HAOMIOAEHHUS 32 COCTOSIHUEM 3/10POBbS, JI€JIaTh BHIBOBI 10 pe3yJIbTaTaM HaOIIOACHUS;
- CocTaBnATh IUIaH UCCIIE0BAaHUI, yUaCTBOBATh B TPOEKTHOU JEeSITETLHOCTH;

- Paznuyate Ha Tabnuuax ¥ MUKponpenaparax 4acTH U OpraHOM/Ibl KJIETKH, TUIIbI TKaHEH;

- Paznuyate Ha TabaMuax ¥ MOZENAX OpraHbl M CUCTEMbI OPIaHOB, Ha3bIBaTh UX (DYHKLUH;

- Bel1ensaTe OTIIMYUTENBHBIE IPU3HAKU KUBBIX CUCTEM;

- CpaBHUBaTh XUMHYECKHI COCTaB OPTaHU3MOB H T€JI HEXUBOW MPUPO/IBI, A€TIaTh BHIBOJIBI HA OCHOBE
CPaBHEHUS;

- BoliensaTe CylecTBEHHbIE IPU3HAKU CTPOEHUS U IIPOLECCOB )KU3HEACITEIILHOCTH KIIETKHU, BBISIBIISITH
B3aUMOCBSI3U MEXTy CTPOCHUEM U (QYHKIIUSIMH KIIETOK;

- Beitenate cymecTBeHHbIE IPU3HAKK POLIECCOB 0OMEHA BELIECTB, MIMTAHMUS, IbIXaHUS, BBIICICHUS,
TPAHCIIOPTA BEIIECTB B KIETKE U B OPTaHU3ME;

- BeigensaTe cymiecTBeHHbIE IPU3HAKH MTPOLIECCOB POCTA, PA3BUTHS U PA3MHOXKEHHS, OOBICHATh
MEXaHU3MBI HaCJIEICTBEHHOCTH Y H3MEHYHUBOCTH;

- Beitenate cymiecTBeHHbIE IPU3HAKK BUIA, OOBSICHATH (POPMUPOBAHHUE IPUCTIOCOOICHHOCTH
OpPraHu3MOB K cpejie OOMTaHUsI U IPUYUHBI MHOTOOOpa3Hs BUJIOB;

- BrliensaTe CylecTBeHHbIE IPU3HAKN DKOCUCTEMBI, IIPOLIECCOB KPYrOBOPOTA BEIIECTB U IIPEBPALLCHUM
SHEPTUH B IKOCHUCTEMAX, OOBSCHITH 3HAaUEHUE OMOJIOTHYECKOTO pa3HO00pasus;

- BoIABAATH THUIIBI B3aMMOAEHCTBUS Pa3HBIX BUJOB B IIPUPO/IE;

- [IpuBOIUTH JIOKA3aTENHLCTBA HEOOXOMMOCTH 3aIIUTHI OKPYKAIOIIeH cpelibl, COOIIOACHUS MTPABUIT
MIOBEJCHUS B IIPUPOJIE;



- ApryMeHTHPOBAaTh CBOIO TOUKY 3PEHHUS Ha 00CYKIEHUE BOIIPOCOB, KACAIOUIUXCS TII00ATBHBIX
9KOJIOTHIECKUX TIPOOIIEM.

ébloeleHue CYIIeCTBEHHBIX ITPU3HAKOB OMOIOTUIECKUX 00BEKTOB (OTIMYUTEIBHBIX MTPU3HAKOB KUBBIX
OpPTraHU3MOB; KJIETOK U OPraHU3MOB PACTCHHUIA, )KUBOTHBIX, TPUOOB U OAKTEPHil; OpraHu3Ma YeIOBeKa;
BHJIOB, DKOCHCTEM; OHOC(hEpsI) U IPOoIiecCOoB (0OMEH BEIIECTB M MPEBPAIICHIE SHEPTHH, TUTAHHE,
JIBIXaHHe, BBIJIEIICHNE, TPAHCTIOPT BEIIECTB, POCT, PAa3BUTHE, PAa3MHOXKEHHUE, PETYIIALINS
KU3HEIEATEIBHOCTH OPraHn3Ma; KpyroBOPOT BEIIESCTB U MPEBPaIIeHUE SHEPTUU B IKOCUCTEMAX);
npueedeHue NOKA3ATENHCTB (APTyMEHTAINS) POJICTBA YEIOBEKa C MIEKOIHUTAIOIMI KUBOTHBIM,
B3aMMOCBSI3M YEIIOBEKA M OKPYIKAIOIIEH Cpeibl; 3aBUCUMOCTH 370POBbSI YEIIOBEKA OT COCTOSTHHS
OKpY>Kalollel cpeibl; HEOOXOAMMOCTH 3aIUTHI OKPYKaIOIIEH cpebl; COOMOACHUS MEp MPOPHIAKTHKH
3a00JIeBaHUi1, BEI3BIBACMBIX PACTCHUSMU, )KUBOTHBIMU, OAKTEPUSIMH, TPUOAMH U BUPYCAMH,
TpaBMaru3Ma, ctpeccoB, BUU-uHdpekinu, BpeAHBIX IPUBHIYEK, HAPYIICHNS OCAHKH, 3PEHHUS, CITyXa,
WH(EKIMOHHBIX U MPOCTYAHBIX 3a00JICBaHHUIA;

Knaccughuxkayus — OnpeaeiicHue MPUHAJICKHOCTA OUOJIOTUYECKUX 00BEKTOB K OTPECICHHON
CHUCTEMAaTUYECKOH rpyIIIE;

00bsACHeHue POy ONOIIOTUH B MIPAKTUYECKOH NEATEIBHOCTH JIOIeH; MECTa U POJIM YeJIOBEKA B IIPHPOJIE;
POJICTBA, OOLTHOCTH MPOUCXOMKICHUS U SBOJIIOIIMH PACTEHUH U KUBOTHBIX (HA TIPUMEPE COMOCTABICHUS
OTJIENBHBIX TPYIII); POJIA PA3ITUMYHBIX OPraHU3MOB B )KH3HH YEJIOBEKa; 3HAUCHHUSI OMOIIOTHYECKOTO
pa3Ho00pasus it coxpaHeHus Onocdeprl; MEXaHM3MOB HACIIEJCTBEHHOCTH U M3MEHUYHNBOCTH,
MPOSIBIICHHS HACIIEICTBEHHBIX 3a00JI€BaHUI y YeoBeKa, BUI000pa30BaHusl U MPUCIIOCOOICHHOCTH;
Ppaznuuenue Ha Ta0IUIAX YacTell 1 OPraHOUIOB KIETKH, OPTaHOB M CUCTEM OPTaHOB YeJIOBEKa; Ha
JKUBBIX 00BEKTaX M TAOIUIAX OPTaHOB IIBETKOBOTO PACTEHISI, OPTAHOB M CHCTEM OPTaHOB KUBOTHBIX,
paCTCHI/II\/II Pa3HbIX OTACIIOB, ) KUBOTHBIX OTACIIBHBIX THUIIOB U KJIACCOB; HaH6onee pacnpoCTpaHCHHBIX
paCTCHI/II\/II 1 AOMalllHUX KHUBOTHBIX C'BCILO6HLIX U AJOBUTBIX FpI/I6OB; OITaCHBIX JIA YCJIOBCKa paCTeHI/Iﬁ u
JKUBOTHBIX;

cpaenenue OGUONOTHIECKNX O0BEKTOB U MPOIIECCOB, YMEHHE JIENaTh BBIBOABI H YMO3AKITIOUEHHS Ha
OCHOBE CPaBHCHHS;

6blA6/1eHUe I3MCHIMBOCTY OPTaHU3MOB; MPUCIIOCOOIEHUI OPraHU3MOB K Cpeie OOMTaHUs; TUTIOB
B3aMMO/ICHCTBUS PAa3HBIX BUIOB B AKOCHCTEME; B3aUMOCBSI3€H MEX Ty 0COOSHHOCTSIMU CTPOCHUS KIETOK,
TKaHEH, OpraHoB, CUCTEM OPraHOB M UX (QYHKLIUSMH;

06]1a0eHUe METOIaMH OMOJIOTUYECKON HAYKHU: HaOIIOZCHUE U OMTUCAHNE OMOIOTUYECKUX 00BEKTOB U
MIPOIIECCOB; MTOCTAHOBKA OMOIOTHIECKHX IKCTIEPUMEHTOB M OOBSICHEHUE UX PE3YIHTATOB.

2. B 11eHHOCTHO-OpMEHTAIHOHHON chepe:

3HAaHWE OCHOBHBIX ITPABUJI TIOBEJCHHSI B IPUPOJIC U OCHOB 3/I0POBOI0 00pa3a KU3HHU;

aHaJIN3 U OIIEHKA MOCIE/ICTBUH NEATEIHHOCTH YEeIIOBEKa B IPUPOJIE, BIUSHUS (DaKTOPOB pHCKa Ha
3I0pPOBBE YEJIOBEKA.

3. B cdhepe TpynoBOI IEATEIBEHOCTH:

3HaHue v COONIO/ICHNE TPaBWII PabOTHI B KaOWHETE OMOJIOTHY;

coobniodenue TipaBiil paboTHl ¢ OMOIOTMYECKIMU IPUOOpaAMH U HHCTPYMEHTaMH (IIpenapoBaibHbIC UTJIbI,
CKaJIbIICIIH, JIYTIbI, MUKPOCKOIIBI).

4. B chepe dpusnyeckon AeITeIbHOCTH:

0C80€eHUe TIPUEMOB OKa3aHUs TIEPBOU MOMOIIH ITPH OTPABICHHUH SOBUTHIMH IPUOAMH, PACTCHUSIMH,
YKycaX )KHBOTHBIX, TPOCTYIHBIX 3a00JICBAHUAK, 0XKOTaX, 0OMOPOIKEHHSIX, TPABMaX, CIIACCHUN
YTOTMAIOIIEr0; PAIMOHALHON OPraHU3aluH TPYAa U OTJbIXA, BHIPAIIIMBAHUS U PA3MHOKCHUS
KYJBTYPHBIX PACTCHHUH U JOMAIIIHUX XKUBOTHBIX, YX0JIa 32 HUMH; IPOBEACHUS HAOIOCHHH 32
COCTOSTHMEM COOCTBEHHOI'O OPraHNU3Ma.

5. B scTeTnueckoii chepe:

06/1a0eHUe YMEHUEM OLICHUBATh C 3CTETUYECKON TOYKH 3PEHUS 00BEKTHI )KUBOH MPUPOJIBI.

"Buonorua" (Ha 6a3oBoM ypoBHe):

1) popmmnpoBaHME LEHHOCTHOTO OTHOLUEHWA K XMBOW Npupode, K COBCTBEHHOMY OpraHu3my;
noHMMaHue ponn 6uonorumn B GopMMPOBaHNMN COBPEMEHHOMN €CTECTBEHHOHAYYHOM KapTUHbI MUPa;



2) yMeHMe NPUMEHATb CUCTEMY BUONOTMYECKUX 3HAHUIA: PACKPbIBATL CYLLHOCTb XXMBOTO, Ha3bIBaTb
OT/IMYMA  KMBOTO OT HEXMBOFO, MEPeYUCNATb OCHOBHble 33aKOHOMEPHOCTM  OpraHuM3auum,
YHKLMOHNPOBAHMA OOBEKTOB, ABMEHMWI, MPOLLECCOB MBOI NPUPOAbLI, 3BOAOLUMOHHOIO PaA3BUTUSA
OPraHUYecKoOro Mmpa B ero eauHCTBE C HEXMBOW NPUPOLAON; CPOPMMPOBAHHOCTL NPEeACTABAEHUIN O
COBPEMEHHOI TEOPUM 3BOJIHOLLUM U OCHOBHbIX CBUAETENLCTBAX 3BOIOLMM;

3) BnageHWe ocHOBaMM MOHATUMHOrO annapaTta M HayyHoro A3blka buonormmn: Mcnonb3oBaHue
N3YYEHHbIX TEPMUHOB, NMOHATUN, TEOPUI, 3aKOHOB U 3aKOHOMEPHOCTEN ANA 0O6bACHEHMA HabatogaemblxX
61o0rMyecknx 06 LEKTOB, ABNEHNI U NPOLLECCOB;

4) NoHUMaHue crnocobos nonyyeHuA 61OoN0orMYecknx 3HaHMl7’I; Han4yme onbita MCNONb30BaHUA
meTonoB 6uonormm c Uuenbto nU3y4yeHmnAa XuMBbIX 06'beKTOB, 6M0I0TMYECKNX ABNEHUN U npoueccos:
HaGﬂI-O,CI,EHMe, onuncaHune, npoBegeHmne HECNOXHbIX 61010rMYECKNX ONbITOB U 9KCNEPMMEHTOB, B TOM
ynucne ¢ ncnob3oBaHMEM aHaN0roBbIX N Ll,M(prBbIX I'IpMGOpOB N UHCTPYMEHTOB;

5) ymeHue xapaKkTepu3oBaTb OCHOBHbIE rPynnbl OPraHM3MOB B CUCTEME OpraHMYeckoro mupa (s
TOM uucie  BUpycCbl, 6aKkTepuun, pacteHus, rpubbl, MBOTHbIE): CTPOEHWE, MpPoLEecchl
U3HEAEeATEIbHOCTU, UX MPOMUCXOMKAEHME, 3HAUEHME B NPUPOAE U 3KU3HU YEI0BEKa;

6) ymeHMe OOBACHATL TOJIOKEHME Yes/IOBEKA B CUCTEME OPraHUMYECKOro MmMupa, ero
NPOUCXOXKAEHNE, CXOACTBA U OT/IMYMA YEI0BEKA OT KUBOTHbIX, XapaKTepM30BaTb CTPOEHUE U NpOoLLecChl
KU3HEAeATeNIbHOCTU OpPraHM3Ma YeNioBeKa, ero NpucnocobaeHHOCTb K PasiNYHbIM 3KOIOrMYECKMM
daKTopam;

7) yYMeHune onncbiBaTb KNETKU, TKAHU, OpPraHbl, CUCTEMbI OPraHOB U XapaKTepn3oBaTb BaXkHelwmne
6buonornyeckue npoueccbl B OpraHnM3max paCTeHMﬁ, XUBOTHbIX U YE/NTOBEKQ;

8) cdopmmMpoBaHHOCTb NpeacTaBAEHUA O B3aMMOCBA3N Hac/nen0BaHNA NOTOMCTBOM MPU3HAKOB OT
poANTENIbCKMUX (POPM C OpraHusaumer KJAEeTKM, HaiMumemM B Hell XpPOMOCOM KaK Hocutesnen
HacneacTBeHHOM MHGOpMaLUKM, 06 OCHOBHbIX 3aKOHOMEPHOCTAX HAC/eL0BAHNSA NMPU3HAKOB;

9) chopmMpoBaHHOCTL NpeacTaBAeHNn 06 OCHOBHbIX haKTOpax OKpPY)KaloLiel cpeabl, UX Poau B
KU3HEeLEATENbHOCTU U 3BOJIIOLMN OPraHU3MOB; NpeacTaBieHne 06 aHTpornoreHHOM $aKTope;

10) chopmMpoBaHHOCTL NpeacTaBAeHUn 06 3KocucTemMax M 3HadeHun 6buopasHoobpasua; o
rnobanbHbIX IKONOrMYECKUX Npobaemax, CToAWMX Nepes Ye0Be4ecTBOM U cnocobax Ux NpeogoeHns;

11) ymeHue pelwaTb yyebHble 3agaun BMONOrMUYECKOro coaeprkaHus, B TOM 4MCne BbiABAATb
NPUYNHHO-CNEACTBEHHbIE CBA3W, NMPOBOAWUTL pacyeTbl, AefaTb BblBOAbl Ha OCHOBAHMM MOAYYEHHbIX
pe3y/bTaTosB;

12) ymeHuve co3gaBaTb M MPUMEHATb C/OBECHble U rpaduyeckne moaenn ans obbACHEHUS
CTPOEHMSA KMBbIX CUCTEM, ABJIEHUI U NPOLECCOB XUBOW NPUPOAbI;

13) noHMMaHWe BKNafa POCCUMCKMX U 3apyDeXKHbIX yYEHbIX B Pa3BUTUE BUONOTMYECKUX HAYK;

14) BnageHve HaBblkamu paboTbl Cc  MHbOpMmauMen BMONOTMYECKOTO  COAEep’KaHusA,
npeacTaBneHHOM B pasHoi popme (B BUAE TEKCTa, TabAMUYHBIX AaHHbIX, CXeM, rPaduKoB, AMarpamm,
mogenein, nsobparkeHuit), KOUTUYECKOro aHaM3a MHGOPMaLLMM N OLEHKM ee AOCTOBEPHOCTY;

15) ymeHne nnaHMpoOBaTh MO PYKOBOACTBOM HAcCTaBHMKa M NPOBOAUTL ydyebHoe uccneaoBaHue
WKW NPOEKTHYO paboTy B 06nactn Bruosornm; ¢ y4eTom HamevyeHHOM Lenn GopmynmpoBaTtb npobaemy,
rmnoTesy, CTaBUTb 3aZa4u, BbIOUPaTb afeKBaTHble METOAbI A/1A UX peleHus, GOPMYIMPOBaTb BbIBOAbI;
ny6AnMYHO NPeLCTaBAATb MOYYEHHbIE Pe3y/bTaTbl;

16) ymeHue MHTerpupoBaTh BMON0rMYEcKme 3HAHMA CO 3HAHMAMM APYrMX yYebHbIX NPesMeTOoB;



17) chOpMMPOBAHHOCTb OCHOB 3KOJIOTMYECKOW FPaMOTHOCTU: OCO3HaHME HeobXxoAMMOCTU
OeNCTBMIA MO coxpaHeHWo 6uopasHoobpasus M oxpaHe MNPUPOAHbIX IKOCUCTEM, COXPaHEHUIO U
YKPenaeHuio 340p0BbA Ye/0BEeKa; YMeHMEe BblbMpaTb LieseBble YCTAaHOBKM B CBOMX AEWUCTBUAX U
MOCTYNKax Mo OTHOLLIEHMIO K }KMBOW NPMpoae, CBOEMY 340POBbIO U 340P0BbI0 OKPYKAOLWNX;

18) ymeHune mcnonb3oBaTb NPUOBPETEHHbIE 3HAHUA M HaBbIKM O/1a 340P0BOro 06pasa KU3HW,
cbanaHCMpPOBAHHOTO MUTaHUA U  (OU3MYECKON AKTUBHOCTW; HENpuaTUE BPegHbIX MPUBLIYEK U
33aBUCUMOCTEN; YMeHUe NpoTUBOAENCTBOBATL /IXKEHAYYHbIM MaHUNYAALUMAM B 061aCTV 340P0BbA;

19) oBnageHve nNpuemamu OKasaHUs MepPBOM MOMOLLM YEe/OBEKY, BblpalMBaHUA Ky/NbTypPHbIX
pacTeHMI 1 yxoaa 3a OMALHUMMU KUBOTHBIMMU.

Conep:kanue nporpaMmbl
Tema 1. MHoroo6pa3ue Mmupa ;KuBOi NpupoabI (2 1)

Kakue ypoBHU opraHu3aluy KMBOW MaT€pUH U3BECTHBI; YTO MOKHO CUUTATh OMOIOIMUECKON
CUCTEMOM; KaKhe CBOMCTBA MPUCYILH KUBBIM (OHOIOTMYECKUM) CUCTEMAM.

OcHoGHble noHaAmMuUA: YPOBHU OpPraHMU3AlMM KUBOW MATEpUU: MOJEKYJSPHBINA, KIETOUHBIH,
TKaHEBbIH, OpraHHbIA, OPraHU3MEHHBIM, MOMYJIAUOHHO-BUJIOBOM, OHMOreOLEHOTUYECKUH,
OuocdepHblii; Ouomormyeckas cucreMa; CBOMCTBA JKMBBIX CHCTEM: OOMEH BEILNECTB,
CaMOBOCIIPOU3BEJCHUE, HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT M Pa3BUTHE, PA3APAKUMOCTD,
JUCKPETHOCTh, PUTMUYHOCTb, YHEPTrO3aBUCUMOCTb.

Tema 2. XuMuyeckasi opranu3anus KieTku (4 1)

Kakne XxuMHUYecKHue 3JIEeMEHTBI BXOJAT B COCTaB KJICTOK, KaK HX KJIaCCI/I(bI/ILII/Ip}/IOT; Kakwne
BCIICCTBA BXOJAT B COCTAB KJICTOK, KAKOBO UX CTPOCHHUEC U 3HAUCHUC.

Ocnognvle nonamus: HEOPTAaHWYECKHE BEIIECTBA: BOJAA, MHHEPAIbHBIE COJIH;
OpraHMYecKHEe BEIeCTBa: YIJIEBOJbI, JIMIUABI, OCJNKH, HYKJICHMHOBBIE KHUCIOTHI; OY(hEepHOCTS;
MIOJIIMEP, MOHOMEP; aMHHOKHUCIIOTA; IEHATYpAIHsl, peHATYypaIis;CTPYKTYphI OeJKa: epBUYHAS,
BTOpUYHAs, TpeTuuHas (rinolyna), uerBepTHuHas; (QyHKOMM Oenka:  CTpOMTEIbHAsd,
KaTaIMTHYECKasi, JBUTATENbHAS, TPAHCIOPTHAS, 3allUTHAs, OJHEPreTHYECKas; YIJICBOJBI:
MOHOCaxapubl, OJMIOCaXapuabl, MOJMCAXapHJbl; JUMHJBL; HyKienHoBble KucioTsl (JHK,
PHK); xoMIieMeHTapHOCTb.

Tema 3. Ctpoenne u GpyHKIHHU KJIeTOK (8 u)

KakoBo cTpoeHre mpoKapuoOTUYECKON U 3YKAPUOTUYECKON KIIETKH; B YEM OCHOBHBIE OTJIMYHS
pacTUTENHHOM W )KMBOTHOM KJIETKH; Kakue (YHKIIMH BBITOJIHSAIOT OPTraHOUIbI KIETOK, YEM OHU
OTJIMYAIOTCS OT BKJIFOYEHUI; KaK MPOTEKAeT MPOIIECC JEIECHUSI COMATHYECKUX KIIETOK; KAKOBBI
OCHOBHBIE TTOJIOKEHHUS KJIETOYHOW TEOpHH; Kakas (hopMa >KU3HU Ha3bIBACTCS HEKJIETOYHOM.

Ocnoenvie nonamusa. TIPOKAPHOTHI; dYKApUOTHL, (OpMBbI OakTepuil: KOKKH, OaIlMIUIbI,
BUOPHOHBI, CHHUPWILIBI;, CKOIUICHUS OAaKTEPHid: IUIUIOKOKKH, CTPENTOKOKKH, CTa(HIOKOKKH;
cropooOpa3oBaHue; LHUTOIUIa3MaTHYeCKast MeMOpaHa; LUTOIUIA3Ma; OpTaHOM/IBI:
DHIIOTIA3MATHYECKasl CeTh, KOMIUIEKC [ OJBKH, MHTOXOHAPHH, PUOOCOMBI, JIM30COMBI,
KJICTOUHBI LEHTP;BKIIOUYEHUS; SAPO, SAPBIIIKO; SACPHBIA COK, XpOMATHH; KapUOTHII;
TOMOJIOTHYHBIE XPOMOCOMBI; TUILIOMTHBIA HaOOp XPOMOCOM; TaIlUIOMIHBIA HA0Op XPOMOCOM;
KU3HEHHBIM IMKJI KJIETKH; MUTOTHYECKUH LUK KiIeTKu;uHTepdasa; ¢a3sl MuTo3a: mpodasa,



meradasa, aHagaza, tenogasa; KIeTOYHasi TEOPHs; HEKJIETOUHBbIe (OPMBI KU3HU: BHPYCHI U
OakTepuodaru; Karcu/.

Tema 4. O0MeH BelecTB M Npeodpa3oBaHue JHePruu B KJietke (3 4)

KaxkoBsl CYIICCTBCHHBIC IMPU3HAKU  IIJIACTUYCCKOrO MW SHCPIrCTHYCCKOIO O6M€HOB,
IMPOTCKAOIIUX B KIICTKAX, KaK B3aMMOCBA3aHbI IUTACTHYSCKHUI U BHCPFCTI/I‘IGCKI/Iﬁ O6MCHI)I; KakK
MMPOTCKACT MPOLCCC (1)OTOCI/IHTC3a B paCTHTeHBHOﬁ KJIICTKC, KaKOBO rio0anbHOEe 3HAYCHHUE
BO3YIIHOI'O ITMTAaHUSA paCTeHHfI.

OcHoséHble noHAmMuUA. TUIACTHYECKUH OOMeH (accCMMMIIALMS), OMOCHHTE3 OesKa:
TPaHCKPUIILIHS, TPaHCIALMS; SHEPreTUYECKUI oOMeH (muccummsIIus); ATOD
(anmenosunTpudoOCchopHas KUCIOTA);3Talbl JHEPIeTUYECKOro OOMEHa: MOATOTOBUTEIbHBIH,
OECKUCTOPOHOE pacileiieHue (TIUKOIN3), KHUCIOPOJHOE pacHieruieHue (AbIXaHWE); THIIbI
nutanus: aBTOTpodHBI (poTroTpodHBIH, XeMOTpodHBIH), reTepoTpodHBI; (GOoTOCUHTES;
XEMOCHHTE3.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PAa3BUTHE OPraHu3MoB (6 1)

Kakue CymecTBylOT THITBI Pa3MHOXKEHHS; 4YeM OecIioyioe pa3MHOKEHUE OTIUYACTCS OT
MOJIOBOTO; Kak OOpa3yroTcsl MOJIOBbIE KIETKH, KaK IPOTEKaeT MpoIecC AENECHUs MOJIOBBIX
kieTok; KakoBo 3HaueHWe IBOWHOIO OIUIOJAOTBOPEHHUS IBETKOBBIX PACTCHHI; KaKWe 3Tarlbl
BKJIIOUAeT B ce0si SMOpHOHAIbHOE Pa3BUTHE; KaKUE CYIIECTBYIOT THIIBI MOCTIMOPHUOHAIBLHOTO
pPa3BUTHS; KAKOE 3HAYEHHE UMEET Pa3BUTHE C MIPEBPALICHHEM.

OcHogHbie nonamua. 6eCrioyoe pa3MHOKEHHE: MUTOTUYECKOE JIeJIEHHE, CIIOPO0Opa3oBaHueE,
IIOYKOBAHUE, BETETATUBHOE Pa3MHOXKEHUE (UEpEHKaMU: CTEOJIEBBIMHU, JIUCTOBBIMH, KOPHEBBIMU;
KIyOHSIMH, yCaMH, KOpPHEBHUIIAMH, JYKOBUIIAMH, KOPHEBBIMH KIYOHSIMH), TaMeTOTeHe3:
OBOI'€HE3, CIIEpMATOreHe3; CTaJuM ramMeToreHesa: pa3MHOXKEHHE, POCT, co3peBaHuEe (Meio3),
(dbopMHUpOBaHKE MOJOBBIX KJIETOK; OIJIOJOTBOPEHHE: HAPY)KHOE, BHYTPEHHEE; 3Ur0Ta; JIBOMHOE
OIJIOJJOTBOPEHHE IIBETKOBBIX PACTEHHUH; SHAOCIEPM; 53Tambl SMOPHOHAIBHOTO Pa3BUTHUS:
npobiieHne, TacTpyJIsilMsl, OpraHoreHe3; 0JIacTOMEpBI; CTaAuK Pa3BUTHUS 3apojbllia: OjacTyna,
ractpyna, Heilpyia;3apobleBble JUCTKH: SKTOAEPMa, IHTOAEepMa, Me30iepMa; SMOpHUOHAIbHAS
MHAYKIINS; TUIIBI TOCTAMOPHOHAIBHOTO Pa3BUTHS: IPSAMOE, HETIPSIMOE (C METaMOP(O30M); THIIbI
pocTa: OmpeeeHHbIH, HeonpeaeaeHHbIH; (aKkTophl Cpebl; TOMEOCTa3; CTpecc; pereHepanus:
¢duznonoruyeckas, pernapaTuBHasl.

Tema 6. I'eneTuka (8 1)

Yro HU3Yy4acT rCHETHUKA, OCHOBHLIC IMOHATHUA HAYKH, B YEM CYTh FI/I6pI/II[OJ'IOFI/I‘IeCKOFO METOJa
HU3YUCHUA HACJICACTBCHHOCTU, KAKHEC 3aKOHBbI ObLIH OTKPBITHI I. MCH,ZLCJ'ICM uT. MOpI‘aHOM;
KaKOC 3HAYCHHUEC UMCCT I'CHCTHUKA JIs1 HAPOJHOT'O XO035MCTBA.

Ocnoenvle noHamusa. TEHETUKA, HACIICICTBEHHOCTh;, H3MECHUMBOCTh, T'€HBI: JOMUHAHTHEIE,
pelecCUBHBIE; aJlieJIbHbIe Te€HBI; TEHOTHII, (EHOTHUI; MIPU3HAK; CBOWCTBO; THOPUIOIOTHUECKUN
METO/I M3YYCHHsI HACJIECICTBEHHOCTH, THOPHUAM3AIS;, THOPHA, MOHOTHOPUIHOE CKPEIIUBAHUE;
TOMO3UTOTHOCTh, T€TEPO3UTOTHOCTh; 3aKOH JIOMUHUPOBAHUS; 3aKOH pACUICIUICHUS; 3aKOH
YUCTOTHl TaMET;, CKPCIIMBAHWE: JUTHOPUIIHOE, TOJUTUOPUIHOE;, 3aKOH HE3aBUCHMOTO
HACJICIOBAHMSI; aHATM3UPYIOIIEe CKpelIMBaHUE; 3aKOH MopraHa (CIEIUIEHHOTO HacleOBaHNUs);
TpyIIa CUETICHUS, KPOCCUHTOBEP; MOPTaHU/Ia; B3aUMOICHCTBUE TE€HOB; KJIETKA: COMaTUYECKHE,
MOJIOBBIE;XPOMOCOMBI: ayTOCOMBI, I0JIOBBIE; KAPUOTHIl; HACJIEIOBAHUE CUEIJIEHHOE C MOJIOM;
JNATbTOHU3M;  TeMO(WIHS; N3MEHYHBOCTD: HEHacneACTBeHHAs  (MOAM(UKAIIMOHHAS),
HaCJIeICTBEHHAs (KOMOMHATHBHAS M MyTallMOHHAs ); HOPMa PEAKI[UU; MyTareHEbI.



Tema 7. Cenexuus (3 4)

Yro Takoe ceneKkuus, KakoBO 3HAYEHUE CEJIEKLIUH; KAaKUMH METOJaMHU IOJb3yIOTCA
CENICKIIMOHEPHI; KaKhe pe3yibTaThl JOCTUTHYTHI B 00JAacTH CEJIEKIMH; KaK MOXHO
0XapaKTEpHU30BaATh COBPEMEHHBIM 3Tall CENEKLINU.

OcHoséHble noHamusa. CEJCKUMs; IOPOJa, COPT, INTaMM; METOIbI CEJICKIUU: OTOOp
(MaccoBbIi, WHAMNBUAYAIbHBIN), THOpuAM3amuu (BHYTPUBUAOBAS, OTIAICHHAS); TE€TEPO3UC
(rubpuaHas cuia), MCKYCCTBEHHBIH MYTareHe3;lICHTPhl TMPOUCXOXKICHUS  KYJIbTYPHBIX
PACTCHHUIi;3aKOH TOMOJIOTHYECKUX PSIOB HACJICICTBEHHOW W3MEHUMBOCTH, OHMOTEXHOJIOTHS;
TeHHas WHXCEHEPHs; KICTOYHAs WH)XCHEPUs; BOCIHUTAHWE THOPUIOB; METOJ MEHTOpa;
OTJaJIeHHAss THOpUIU3AIIHSL.

Tema 8. IBosonusi oprannyeckoro mupa (12 v)

Kak pa3BuBaIMCh 3BOJIOLMOHHBIE NIPEACTABICHUS; B YEM CYTh 3BOJIIOLMOHHON Teopun JK.b.
Jlamapka; B 4em CyTb 3BOJIONUOHHON Teopuu Y. /lapBuHA; KaKOBBI IVIABHBIEC IBHKYIIUE CHUIIbI
9BOJIIOLIMM; KAaKOBbl HAIIPaBJICHHUsS OMOJIOTMYECKOM 3BONIOLMHU; YTO TAKOE BUJ M KaKOBBI €ro
OCHOBHBIE KPUTEPHUH; YTO TAKOE MONYJHALMA U MOYEMY €€ CUMTAIT €IUHULIEH 3BOJIIOIUH; KaK
BO3HHUKAIOT IPUCIOCOOIEHUS OPraHU3MOB B MPOLIECCE HBOIIOLMHM; IIOYEMY MPUCTIOCOOIEHHOCTH
OpPraHU3MOB HOCSAT OTHOCHUTEJIbHBIN XapaKTep.

OcHogHble nOHAmMUA. KPEAUMOHM3M; CHCTEMAaTHKa,; CHUCTEMa >KUBOW MPHUPOBI;
SBOJIIOLIMOHHAS TEOPHS; 3aKOH YINPAXXHEHUSI M HEYNPAXHEHUsS OPraHOB; 3aKOH HAcCJIeIOBAHUS
0J1arornpruoOPETEHHBIX IPU3HAKOB; MPEANOCHUIKY BOSHUKHOBEHUS JapBUHNU3MA; UCKYCCTBEHHbIN
0oTOOp: METOAMYECKUii, O0eccCO3HATEeNbHBIN; eCTeCTBEHHbII 0TOOp; O0opbhba 3a CylecTBOBaHUE:
MEKBHJIOBasl, BHYTPUBHI0Bas, 00pb0a C HEOIArONPUATHBIMU (DAaKTOPAMH CPEJIbI; BUII; KPUTEPHU
BUJa: MOP(HOIOTHYECKUN, TeHETUYECKUH, (PU3NOIOTUYECKUH, OMOXUMHUYECKUN, IKOJIOTUYECKUI
u reorpaguuecKuii; apeai; MOMYJISALUS; U30JIALINA: MIPOCTPAHCTBEHHAS,
pPEenpoaAYKTUBHAS;(PAKTOPHI SBOITIOIUU:HACIIEICTBEHHAS U3MEHYNBOCTD, MOMYJISIIIUOHHBIE BOJIHBI,
u30Iss (reorpaduueckasi, SKOJIOTH4ecKas); Apeid reHoB; eCTeCTBEHHBIN O0TOOp: JABHKYIIHIA,
CTaOWIIM3MPYIOIIMH; afanTanuu: Mopdosiornyeckue, TMOBEACHYECKHE, (DU3HOJIOTHYECKUE;
MOKPOBUTEILCTBEHHAs] OKpAcKa: CKpBIBAIOIIasl, MPEJOCTEperaroias; MacKUpoBKa, MUMUKPUS;
OTHOCHUTENIbHBIM  XapakTep  MNPUCHOCOOIEHHOCTEH;  MHKpPOIBOJIIOLUSA,  MaKpO3BOJIOLHUS;
OMOJIOTMYECKUH MPOTpecc, OMOJIOTMYECKU perpecc; HampaBJIeHHUs! MPOTPECCUBHON IBOJIIOIUH:
apomopdo3, HIMOATaANTAIMS, oOmmiasi JereHepanus; CHELUANIN3aluUs; JUBEPreHIIns;
TOMOJIOTMYHBIE OpraHbl; KOHBEPIeHIUsS; AaHAJOTHMYHbIE OpraHbl; PYAUMEHTbI; AaTaBU3MBbL;
OpoMeXXyTouHble (GopMbl; (umoreHeTudeckue psizibl; OMOT€HETHMUYECKUI 3aKOH; 3aKOH
3apO/IBIIIEBOIO CXOCTBA; HEOOPATUMOCTD IBOJIIOLIMH.

Tema 9. Bo3nnkHoBeHHMe ¥ pa3BUTHE KU3HU Ha 3emiie (8 1)

KakoBs1 COBPCMCHHBIC MPEACTABIICHHA O BO3HUMKHOBCHHUHU XHU3HU Ha 36MJ’IC; B 4Y€M CYTb
XUMHYECKOMN 9BOJIOIIMH, OHOJIOTHYECKOM 9BOJJIIOLUH,; KAaK BO3HHUKIIM TCPBBIC OAHOKJIICTOYHBIC
OpraHu3Mbl; B KaKUX HAIIPABJICHHUAX NIOIJIO PA3BUTHEC OPTraHUYCCKOro MHpa; KaKHE OTallbl
BBIACIEIFOT B pPa3BUTHU MHpPa paCTeHI/Iﬁ U JKHBOTHBIX; KaKHWC KpPYIIHBIC ap0MOp(1)03H
MMPOUCXOIUIN B IMPOLECCC IBOJIOLNNUH, KaK COBPEMEHHAA AHTPOIIOJOTHA IMPEACTABIIACT UCTOPHUIO
BO3HHUKHOBCHUA TIPCAKOB YCIOBCKA, KAKHMC OCHOBHBIC 3Tallbl 3BOJIOIMU YCIIOBCKA BBIACIISAIOT
YYCHBIC; B UCM CYTb IIOHATUA «61/10coup1aana;1 npupoaa 4CJIO0BCKa».

Ocnoenbie noHamua:. XUMUYECKas HBOJIOLM; KOAllepBaThl; ONOIOrn4ecKast 3BOJIOLNS;
TeOXpPOHOJIOTUYECKAs IIKaJIa; Jpbl: apXeicKas dpa, MPOTEPO30MCKas 3pa, MaJeO30MCKast 3pa;
nepuobl: KEeMOPHICKUI, OpIOBUKCKHM, CHUIypUMCKUIH, JI€BOHCKUN, KaMEHHOYTOJbHBIH,
NepMCKUM; PUHUOPUTHI; TNCHIOQUTHI; cTeronedansl; KOTHUIO03aBPbl; aHTPOMOJIOTHUS; BUJ



YenoBexk pazymubiii, orpsa Ilpumatsi;npucnocoOneHuss K JIpeBecCHOMY oO0pa3y JKW3HU:
XBaTaTeJIbHAsl KOHEYHOCTb, KIIIOYMIIBL, KPYIVIBIA IIJIEYEBOM CyCTaB, YIUIOUICHHAs B CIUHHO-
OpIOLIHOM  HANpaBICHUM TpydHas  KIETKA, OWHOKYISIPHOE  3PEHHUE;aBCTPAIONHUTEKH;
OpAMOXOXKJeHUE; YenoBeK yMenblil; Tpyl; ApeBHeWIIHe oAU (apXaHTPOIbl): CHHAHTPOI,
OUTEKAHTPON, TeHenbOeprCKUil YesIOBeK; IpEeBHUE JIOAM (TIaJe0aHTPOIbl) — HeaHIepTabIIbL;
IEpBbIE COBPEMEHHBIE JIOAM (HEOAHTPOINbI) — KPOMAHBOHILBI; pachl: E€BPOIECOUIHAs,
MOHTOJIOUIHAS, HETPOUIHAST; OMOCOIMaNIbHAs IPUPO/IA YESIIOBEKA.

Tema 10. OcHoBbl 3k010rUM (14 4)

Kak xapakrepu3yloTcsi cpeapl OOUTaHMs; Kakue (aKTOpbl Cpeasl  Ha3bIBAIOTCA
9KOJIOTUYECKUMH, KaKOe€ BIMSIHME OKa3bIBAlOT 3TH (AKTOpPhl Ha JKUBbIE OPraHU3MbI; Kak
OpPTraHU3MBbl TPHUCIIOCA0OIMBAIOTCS K JACHCTBHIO PA3IMYHBIX SKOJIOTUYECKUX (PAKTOPOB; Kakue
B3aMMOOTHOLICHHS CKJIAJBIBAIOTCSI MEKIAY KOMIIOHEHTAaMM JKMBOM M HEKHUBOM IPHUPOABI B
HKOCUCTEMAX; Ha KaKhe IPYIIbl JIEISITCS OpraHUu3Mbl B 3aBUCUMOCTH OT POJIM B KPYTOBOPOTE
BEIIIECTB; KAaKW€ 3aKOHOMEPHOCTH (YHKLIMOHHUPOBAHMS U COCTaBa INPUPOAHBIX 3KOCHCTEM
MO3BOJIAIOT WM MOJAJEP’KUBAaTh JAMHAMUYECKOE PABHOBECHE; II0YEMY IPOUCXOAMT CMEHa
9KOCHCTEM; YTO OTPaXarOT 3KOJOIMYECKHe MUPaMuIbl; YTO Takoe Ouocdepa U KaKOBbI €€
TpaHUIbl; Kakue (YHKIUW BBITIOJNHSIET JKMBOE BEIIECTBO B OHoOc(epe; Kak HCTOPUYECKU
CKJIaIbIBAINCh B3aMMOOTHOLIEHHUS IPUPOABI M YEJIOBEKA, KaK MOXHO XapaKTEpU30BaTb HX
COBPEMEHHBIN 3Tall; KaKKe CYIIECTBYIOT IyTH PELICHUs SKOJOTMUECKUX IPOOIeM.

OcHo6Hble nOHAMUA. DKOJIOTHS, SKOJIIOTHYECKHE (PAKTOPHI: aOMOTHYECKUE, OMOTHYECKHE U
AQHTPONOT€HHBIC, 30HAa ONTHMYMA; NpEAENbl BBIHOCIMBOCTH; JWAlla30H BBIHOCIUBOCTH;
OTPaHUYMBAONINH (haKTOp; abMOoTHUECKHE (HAKTOPBI CPENbl: TEeMIIepaTrypa, CBET, BIAKHOCTH;
’KMBOTHBIE TETJIOKPOBHBIE U XOJIOJTHOKPOBHBIE; TEPMOPETYIISIIHS; PACTEHHS TEHEBBIHOCIUBBIC U
cBeTONMOOUBEIE; (poToneprnou3M; OHMOTHUECKHE (aKTOPHI Cpeabl: CHMOMO3 (HaXJIeOHUYECTBO,
KBapTUPAHCTBO), aHTHOMO3 (XUIIHUYECTBO, MAPa3UTH3M, KOHKYPEHIIUS ); MUKOPH3a; THE310BON
napasuTu3M;  OwWolneHo3  (cooOmecTBo):  (UTOLEHO3, 300IEHO3;0MOTOM;  3KOCHUCTEMA;
OMOTreoIeH03; BUIOBOE pa3HOOOpasue; IUIOTHOCTH MOMYJSIHHU; CPElIo0OpasyIoue BHIIBI;
SPYCHOCTb; JIUCTOBAsI MO3auKa; IIPOAYLICHTHI, KOHCYMEHTEI, pENYLIEHTEL; KPYTOBOPOT BEIIECTB U
3Hepruu; Tpoduyeckue  (IUILEBBIE) CBA3M; TPOPUUYECKHE YPOBHM; LENU MUTAHUS; CETH
IMUTAaHUA; IPABUIIO DKOJIOTHYECKOH nmupaMuJbl; THPpaMHUIbI: YUCIICHHOCTH, 6I/IOMaCCI>I, OHECPTHHU,
JMHAMUYECKOE paBHOBECHE; 3peias HKOCHCTEMa, MOJoJas 3KOCHCTEMa; CMEHA 3KOCHCTEM;
pa3HoOOpa3ue HSKOCHUCTEM; arpoleH03; OMOJOTUYECKHE CHOCOOBI OOpPHOBI C BPEAUTEISIMH
CEJICKOT0 XO035HCTBA;3K0JIOTHYEeCKHe HapyIIeHus; reocdepsl MmIaHeThl: Jutochepa, atmochepa,
ruapocdepa, Ouocdepa; BemecTBo OHochepsl: KXUBOE, OHOreHHOE, OMOKOCHOE, KOCHOE;
GyHKIMM  KMBOIO  BewlecTBa OHocdepbl: HHEpreTHueckas, ra3oBas, OKHCIUTEIbHO-
BOCCTAaHOBUTEIIbHAS, KOHIIEHTPAIIMOHHAS; MAJICOJIUT; HEOIHT; HOOC(epa; MPUPOIHBIE PECYPCHI:
HeycuepraeMmble, HcuepraeMble (BO30OHOBISiEMble, HEBO300HOBISEMBIE); OTpULIATEIbHOE
BIWSHUE 4YeNOBEKa Ha JKWBOTHBIM H paCTHTCHBHBIﬁ MHUp: HOpAMOEC, KOCBCHHOC; KHUCIIOTHBIC
JOXK/IW; TAPHUKOBBIM 3(PQeKT; ucToleHne O30HOBOTO  CJIOS; CMOT; IIepepacxon
BOJIbI;3arPSI3HEHNE TIPECHBIX BOJI; HCTOIIEHHME TIOYBBI, HpO3Ws (BOJAHAs, BETPOBas);
palMOaKTUBHOE 3arpsi3HEHMe; TMpenenbHO aonyctuMble KoHueHTpauuu (IIJK); ounctHbIe
COOPYKECHUSA; TCXHOJOTHM 3aMKHYTOT'O IHUKIIA, 6G3OTXO)IHI:IG U MaJIOOTXOOAHBIE TEXHOJIOTHH,
KOMILIEKCHOE MICTIOJIb30BaHIE PECYPCOB; JIECOHACAXKICHUS; 3aTIOBEHUKH; 3aKa3HUKH.

Tematnyeckoe MmiIaHUPOBAHUE



cocTaBieHo ¢ yaeroM Paboueit mporpammel Bociutanus MKOY COIII c.ITomom.
BocnurarennHbIH IIOTCHIIMAJI O6€CH€‘II/IBaeT peain3anuio CJICAYIOMHNX HCJICBLIX MPUOPUTCTOB
Bocriutanus odyuatomuxcst OO0O:

1. Pa3BUTHE IEGHHOCTHOI'O OTHOILEHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JTOCTUKEHUS
KU3HEHHOTO 0J1aroIoJry4yus 4yeslioBeKa, 3aJI0r'y €ro yCleuHoro npogeccuoHanbHOro
CaMOOIIPEJEICHUSA U OLLYIICHUS YBEPEHHOCTU B 3aBTPALLIHEM JTHE.

2. Pa3BuTHE IGHHOCTHOTO OTHOIIEHUS K cBoeMy OTeuecTBy, CBOCH Mayiol 1 Oombioi Poaune
KaK MECTY, B KOTOPOM 4Y€JIOBEK BBIPOC U MO3HAJI MIEPBbIC PaJIOCTH U HEYJauH, KOTOpas 3aBelllaHa
eMy MpeIKaMH U KOTOPYIO HY)KHO 00eperars.

3. Pa3Butue HECHHOCTHOI'O OTHOHICHUSA K ITPUPOJAC KAK UCTOYHUKY KU3HU HaA 3CMJI€, OCHOBC
caMoro €€ CymeCTBOBaHUs, HY)I(,HaIOIHCfICH B 3aI0UTC U ITIOCTOAHHOM BHHUMAHHUH CO CTOPOHBI
YCJIO0BCKa.

4. Pa3BuTHE IGHHOCTHOTO OTHOIICHUS K 3HAHUSIM KaK MHTEIUIEKTYalbHOMY PECypCy,
oOecnieunBaronieMy Oyayliee YeloBeKa, KaK pe3ysbTaTy KpOIOTIUBOI0, HO YBJIEKATEIbHOIO

y4eOHOro Tpy/a.

Ne Pazpen KoJu-Bo gac. IIpakTH4.padoTbl

TeMBbI

1. MHoroo0pa3ue MUpa KUBOW PUPOJIBI 2

2. XuMHYecKasi OpraHu3alysi KIeTKU 4

3. CtpoeHne u pyHKIINU KIETOK 8 1

4. OOMeH BenecTB U peoOpa3oBaHNe YHEPTUN 3

5. Pa3MHOKEeHrEe U MHIMBUIYaIbHOE Pa3BUTHE 6

6. I'eneruka 8 2

7. Cenexuust 3

8. OBONIOLMS OPraHUYECKOro MUpa 12 1

9. Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3. 8

10. OCHOBBI 3KOJIOTHH 14 3

11. Hrorosoe 0060011eHHE 1

Hroro 68 7
Coaepsxanue Kypca U BUAbI Y4eOHOM 1eATeILHOCTH
Ner.m | HaumenoBanue | Conepskanue MaTepualia Buibl yaeOHON A€SITEIBHOCTH
TEMBI.
KonunuecTso
4acoB.
Pa3znenl. MHoroodpa3ue u cBoiicTBA sKUBBIX Opranu3moB. (1 yac)

1 Tema 1.1 MHoroo6pasue U CBOHCTBA KUBBIX | BBIABISAIOT B M3yUeHHBIX paHee
Bgenenue. OpraHu3MoB. B3anMoCBs3b yacTell | OMOJOTHYSCKUX MUCIUTIINHAX 00IIHe
MHoroo0pasue | 6rnochepsi. YepThl OpPraHU3aINH PACTEHH,

U CBOMCTBa KUBOTHBIX, TPUOOB U

AKHUBBIX MHUKpOOPTaHu3MOB. OOBACHIIOT

opraau3moB (1 €JIMHCTBO BCETO KUBOTO U

qac) B3alMO3aBHCHMOCTb BCEX YacTeH
ounocheps! 3emin




Pa3znen 2. CTpyKTypHasi opranu3anusi ;KUBbIX opranu3mMoB (13 yacos)

Tema OJIeMEHTHBIH COCTaB KJIETKH. XapakTepu3yroT XUMHUYECKHE IIEMEHTHI,
21 PacripocTpaHEHHOCTB 2JIEMEHTOB, UX
Xymmge | BKIad B 00pasoBaHue KUBOW MaTepPHH U 00pa3yroIye JKUBO€E BEIIECTBO; Pa3INIar0T
cKas 00BEKTOB HEXKUBOU MPUPOABI.
DA Maxkpo3neMeHThl, MUKPOJIEMEHTHI; UX MaKpO- ¥ MHKPOJJIEMEHTHL.
P BKJIaJl B 00pa30BaHNE HEOPTaHMUECKHUX U
anus OpPraHUYECKUX MOJIEKYJI KHBOT'O OnuceIBalOT HEOPTAHUYECKHE MOJIEKYJIbI
KIeTKU( | permectsa. HeopraHmueckue MONEKYIIbI
3 4aca) ’KMBOTO BelecTBa. Boza; €€ xumuueckue ’KUBOTO BEIECTBa, UX XUMUUYECKHE CBOUCTBA U
cBolicTBa u Ononorudeckas pois. Conn
HEOPraHMYECKUX KHCIIOT, HX BKJIAI B OHMOJIOTHYECKYIO POJIb. XapaKTePU3YIOT
obecrieueHne IPOIECCOB
JKUBHCACATCIIPHOCTH M IMOJJICPKAHNC OpraHM4ecKue MOJIEKYJIbl: OMOIOrHYECKUE
romMeocrasa. Poilb KaTHOHOB  aHUOHOB B
00€eCTIeYeHnH TIPOLIECCOB TTOJINMEPHI — OENKH (CTPYKTypHAasi OpraHU3aIis
XKu3HeaesTenbHoctu. OcMoc u
OCMOTHYECKOE JIaBJIEHHUE; OCMOTHUYECKOE 1 (QYHKIHH), YTIEBOABI (CTpOEHHE U
MOCTYIJIEHUE MOJIEKYH B KIIETKY.
Opranu4eckue MOJIEKYJIbL. Ononoruyueckast poib), KUPbl — OCHOBHOM
Buonornueckue nmoauMepsl — OEJKH; UX
CTpyKTypHast opranusarus. OyHKIun CTPYKTYPHBIH KOMITOHEHT KJIETOYHBIX MEMOpaH
OETIKOBBIX MOJIEKYJI. YTIIEBOIBI, HX
CTPOEHHUE M OMOJIOTMYECKAs POIIb. Y UCTOYHHUK 3Hepruu. XapakrepusyioT JHK
Kupbpl — OCHOBHOM CTPYKTYPHBIii
KOMIIOHEHT KJIETOYHBIX MEMOpaH 1 KaK MOJIEKYJIbl HACJIEACTBEHHOCTU. ONUCHIBAIOT
rncrtouHuk 3Hepruu. JJHK — monekynbl
HacnencrBeHHocTH. Pexymmkammst [IHK, | nponece penynnukanun JJHK), packpbiBaioT ero
nepeaaya HacleACTBEHHON HH(pOpMau
13 TIOKOJIEHUSA B nokosieHue. [lepenaua sHaueHne. OMUCHIBAIOT mnporecc nepegadu
HACJICICTBEHHON MH(OPMAIIUU U3 sjapa B
uuroruasmy; tpanckpunims. PHK, e€ HACJIEICTBEHHON HHPOPMAIMK U3 S/Ipa B
CTPYKTypa H QYHKIIHH.
NupopManuoHHsle, TPAHCIIOPTHBIE, LUUTOIJIa3My — TPAHCKPUIILINIO. Paznuyaror
pubocomansabie PHK.
crpykrypy U pynkuuu PHK)
Tema 2. OOMeH BENIECTB M NPEBPAIEHNE XapakTepu3yroT TPAHCIIOPT BEIIECTB B KIETKY U
2. SHEpPTrHUH B KJIeTKe. TpaHCIIOpPT BEIIECTB
OOMmeH | uepe3s KieTouHyro MeMOpany. [luHo- u u3 He€ ((haronnTo3 u MUHOIUTO3). OOBACHSIOT
BellecTB | arounTo3. BHyTpuKieTouHoe
2 NUIICBAPCHNEC M HAKOIJICHMEC SHCPIUM, COOBITHSI, CBSI3aHHBIE C BHYTPHUKJIETOYHBIM
npeoOpa | paciuernieHue TIroKo3bl. buocunTes
30BaHKE | OENIKOB, JKMPOB U YIJIEBOJOB B KJIETKE. MUIIEBApEHUEM, TOTIEPKNBAS €r0 3HAUECHUE IS
SHEPIUH
B KIIETKE | - opraam3ma. [IpuBogsT npumeps
(4 gaca)
3HEepreTHYecKoro ooMeHa. OMUCHIBAIOT MIPOLIECCH
cuHTe3a 0enKoB U (POTOCHHTE3.
Tema 2. [IpoxapuoTnueckue KIeTku: popma u | XapakrepusyroT GOpMY U pasMepbl IPOKAPHOTHIECKUX
3. pa3mepsl. LluTomnasma 6akTepuanibHON
Crpoen | knetku. Opranusanus MeTabonIu3ma y KJIETOK; CTPOCHHE IMTOIIAa3Mbl, OpraHU3ALIUIO
nen HIPOKAapHOT. I'enernyieckuii anmapar MeTabom3Ma, TeHETHIECKUH anmapat OaKkTepuil.
bynkun gaKTepHH- CHOII’\?[°6pa3OBaHHe- OMNuCHIBAIOT MPOLIECC CLIOPOOOPA30OBAHNS, €r0 3HAYCHHE
" asMHOXKeHHe. MecTo 1 porb MPOKApHOT | 1 j0 o e o
KIIETOK | B OWOIIeH03aX. DyKapHOTHIECKas KIIETKA.
(6 Ilaronnasma 3yKapHOTHHEECKOM KICTKH. OaxTepuii IpU YXyALIEHUH YCIOBUI CYIIECTBOBAHMS;
4acoB) OpraHensl UTOIUIa3MBbl, UX CTPYKTYpa U

¢ynkunu. Lutockenet. BkmroueHus u ux
poib B MeTabonm3Me Kinetok. KierouHoe

pa3MHOKeHue nmpokapruot. OIIeHNBaIOT MECTO U POJTb




SIIPO — IICHTP YIIPaBIECHUS
KU3HEACIATEITHPHOCTHIO KIETKH.
CTpyKTyphI KJIIETOYHOTO A/Ipa: AaepHas
0001109Ka, XpOMaTHH (TETEPOXPOMATHH),
sIApBIIKO. OCOOCHHOCTH CTPOCHHS
pacTUTENbHOM KIIETKU. JleneHne KIeTOoK.
KieTku B MHOTOKIETOYHOM OpraHu3MeE.
[Nonstre o qudhepeHIMPOBKE KIECTOK
MHOTOKJIETOYHOT'O OpraHu3Ma.
MuToTudeckuii UK uHTEpdasa,
penymnukanus JJHK; murtos, dazsr
MHUTOTHYECKOTO JACTICHUS H
peoOpa3oBaHUs XPOMOCOM.
Buonornueckuii CMbICI U 3HaYECHUE
MHTO3a (OecTooe pa3MHOKEHHUE, POCT,
BOCTIOJTHEHHE KJIETOYHBIX IOTEPh B
(hM3HOIOTHYECKUX U TTATOIOTUIECKIX
ycnoBusx). Kiterounas Teopust cTpoeHHS
OpTraHHU3MOB.

MOPOKApHoOT B 6I/IOLICH033X. XapaKTCpI/ByIOT HUTOILIa3My
ByKapHOTquCKOﬁ KJICTKU: OpTraHCJUIbl HUTOIUIa3MBbI, UX

CTPYKTYpY U ¢pyHKIHH. OTMEUAIOT 3HAYEHUE
IIUTOCKEIeTA.

XapakTepu3yIOT THITbI KIIETOUYHBIX BKIFOUCHUN 1 X
pOIb B

MeTabonm3Me KIETOK. XapaKTepu3yloT KIETOYHOE SAPO
KaK [EHTP YIPAaBICHUS KU3HEICATEIbHOCTBIO KIETKU;

CTPYKTYPHI sifipa (simepHas 000JI09Ka, XpOMAaTHH,
SITPBIILKO).

OTMeUaroT 0COOEHHOCTH CTPOCHHS PACTUTEIIBHON
KIICTKHU.

Jarot onpeneneHue NOHATUIO «MUTO3». ONpeaensoT
pob

KJIIETKU B MHOTOKJIETOYHOM OpPIraHU3ME. PazpscusioT

MOHATHE O AUPPEPEHITUPOBKE KICTOK
MHOTOKJICTOUHOTO

opranu3ma. KpaTko onucheIBatoT MUTOTHYECKUH LIUKJT:
naTep(dazy, Gpa3zsl MUTOTUIECKOTO JCTICHHS U

npeoOpa3oBaHus XpOMOCOM. PackpbiBaroT
OMOJIOTHYECKUI

CMBICJI U 3HaueHue MuTo3a. DOpMyIUPYIOT MTOJIOKEHUS

KJI€TOYHOH TEOpUU CTPOCHUA OPTraHN3MOB.

Paspnen 3. PasMHokeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 4acoB)

Tema 3. CyuHocTb U GOpPMBI Pa3MHOKEHHS XapakTepu3yrT CYIIHOCTb M (POpMBI
1. opraHu3MoB. becrionoe pazmMHOXXeHHE
PasmHO | pacTeHuii u )kuBOTHBIX. ITomoBoe pa3MHOKEHUsS OpraHu3MoB. CpaBHUBAIOT
JKEHHE Pa3MHOKEHHUE )KUBOTHBIX U PACTCHUH;
opranu3 | oOpazoBaHHUE MOJIOBBIX KJIETOK, OecrioJioe 1 MoJ0BOe pasMHOXKeHHe. ONMUCHIBAIOT
MOB (2 OCEMEHEHUE U OIUIOJOTBOPEHHE.
yaca) buonornueckoe 3HaUuCHHE TOJIOBOTO MpOoIIeCC 0Opa30BaHUS IMOJOBBIX KIETOK, BBISBIISS
pasMHoeHus. ['amerorenes. Ilepuonel
00pa3oBaHMUs MOJIOBBIX KJIETOK: o0rmye YepThl HeEpHOA0B raMOTOI€HE3a, B TOM
pa3sMHOXKEHHUE, POCT, cO3peBaHKe (MeHo03)
1 GOpPMHUPOBAHHE TIOIOBBIX KIIETOK. yucie Meiio3a. OnpeaenstoT MOHATHS «
OcobeHHoCTH criepMaToreHesa u
oBoreHe3a. OMmiIof0TBOPEHHE. OCEMEHEHHUE» U «OIJI0JOTBOPEHUEY. PacKpbIBatoT
OMOIOrMYeCcKOe 3HAYCHHE PA3MHOKECHHS
Tema 3. | DMOPHOHAILHBIN TIEPUOJT PA3BUTHSL. 0O0603HavaIOT MEPUOIbl HHAUBUIYAIBHOTO Pa3BUTHUS
2. OcHOBHBIE 3aKOHOMEPHOCTH JAPOOIICHNUS;
Nnpusu 006pa3soBaHKe OIHOCIONHOTO XapakTepu3yroT SMOpPHOHAIIBHBIN EPHOJ pa U
gyaﬂI’Ho 3apojbiiia — Onactyisl. ['acTpynsmus; OIINCBIBAIOT
Pa3BUTH 3AKOHOMEPHOCTH 00pa30BAHHS OCHOBHBIE 3aKOHOMEPHOCTH JIPOOJICHUS —




e JIBYCIIOWHOTO 3apO/bIIlia — TracTpPyJIbl. oOpa3zoBaHue
OpTaHu3 | [JepBUUHBINA OpraHOreHEe3 U JaJIbHEHIIas
MOB mddepeHIIPOBKA TKAHEH, OPraHoOB U OJHOCIJIOIHOT0 3apOAbIIIa — OIACTYJIbI, TACTPYIISLHUIO U
gg;oée cucteM. ITocToMOpHOHANBHBII TIEPUOLT OpraHoreHEs.
uaca) pa3Butusi. PopMbl TOCTIMOPHOHATIBHOTO 0 ..
NPENEISIOT ITAIbl AajdbHEHIIEH
nepuofa passurus. Henpsmoe passurue; pea A
TIOJIHBIM M HCHOHRIN MeTaMop(os. I QepeHInpPOBKY TKaHEH, OPraHOB M CUCTEM.
buonoruueckuit cMbICI pa3BUTHA C
meramopgosom. IIpsivoe passutie. XapakTepu3yIoT NOCTIMOPUOHATLHBIN MTEPHOT
Crapenue. O0mye 3aKOHOMEPHOCTH
pa3BuTus. buoreneTnyeckuii 3aKoH. pa3BUTHUS, €70 BO3MOXKHBIE (POPMEL. Pa3bscHAIOT
CX0JICTBO 3apOMBITICH B SMOpHOHATLHAS
JMBEPreHLns pU3HaKoB (3akoH K. Bopa). | CYIHOCTh HENPAMOTO PAa3BUTHSA; MOJTHOTO 1
Buorenernueckuii 3akoH (3. ['ekkenb u HETIOHOTO MeTaMop(o3a. JIeMOHCTPHPYIOT
K. Mromnep). Padotsr A. H. CeBepiioBa P ) PPy
00 5MOpHOHATLHON H3MEHINBOCTH IOHUMAaHHE GHONIOTHYECKOTO CMBICTIA PA3BHTHS C
. MeTaMop(030M. XapaKkTepu3yroT IpsmMoe
pa3BUTHE U €0 MEepPHObI (10pENpOYKTUBHBIH,
PENPOOYKTUBHBIN U HOCTPENIPOAYKTUBHBII);
crapenue. [IpuBoasST GOpPMYyITHPOBKH 3aKOHA
3apozasimeBoro cxoacrtsa K. bapa u
OnoreneTndyeckoro 3akoHa . I'exkens u . )
Pa3zpnen 4. HaciieiCTBEHHOCTh U U3MEHYMBOCTH OPraHu3MoB (18 yacos)
Tema 4.1. Otkpeitue I'. Mennenem XapaxkTepu3yroT ruOpua0I0rHIeCKUil
3aKOHOMEPHOCT | 3aKOHOMEPHOCTEU HacIeI0BaHUsA METOJ
Y HaCJICJIOBaHUs | MPU3HAKOB. [ MOPHIOIOTHYECKHIA METO]T
npu3HaKos (9 M3Yy4YE€HUS HACIIEICTBEHHOCTH. M3Y4eHHs XapaKTepa HaCleJOBaHUs
Y4acoB) MoHoruOpuIHOe U TOTUTHOPUIHOE NPU3HAKOB.

CKpeluBaHue. 3aKoHbl MeHersl.
He3aBucumoe u crienieHHoe
HaciiegoBaHue. I eneTnueckoe
ompezeneHue mona. [ eHoTun Kak
LIEJI0CTHAs cucTeMa. B3anmoaeicreue
AJUIENBLHBIX U HEAIEIBbHBIX TEHOB B
oTpeieIeHUH MPU3HAKOB.

DopMynHMpyIOT 3aKOHBI MeHaernsl.
IIpuBogsT

LIUTOJIOTMYECKHE 00OCHOBAHMUSA 3aKOHOB
Mennens.

JleMOHCTpUPYIOT CIIOCOOHOCTD
BBIITUCHIBATD

TCHOTHITHI OPraHU3MOB U TFaMET.
CocCTaBisIIOT

CXEMBI CKPELIUBAHUs, PEILIAIOT
rnpocreumme

TCHETUYCCKUC 3a/1a4u, CTPOAT
POOOCIOBHBIC.

dopMyaupyroT 3aKk0H Moprasa u JatoT

XapaKTECPpUCTUKY CHCIIIICHHOT'O
HacJIC10BaHUA

reHOB (MpU3HAKOB). OOBSICHSIOT




MECXaHU3MBbI

XPOMOCOMHOT'O OIIpEIENEeHNUs NoJa.
AHanu3upyoT

TE€HOTHUN KaK CUCTEMY
B3aUMOJECUCTBYIOIIUX

TCHOB OPraHN3Ma; ONPEACISIOT (POPMBI

B3aMMOJICUCTBHS aJIJICIbHBIX U

HeaJUIebHBIX
TEHOB
Tema 4.2. OcHoBHBIE POPMBI U3MEHUHUBOCTH. XapakTepu3yoT OCHOBHBIE (POPMBI
33KOHOMepHOCT I'enoTunuyeckas N3MEHYNUBOCTD. M3MEHUYMBOCTH, MyTaHI/Iﬁ, UX 3HAUYCHHE I
" Myrauun. 3nauenue MyTammi s NPAKTHKH CETBCKOr0 X03HCTBa U
M3MEHYMBOCTH | MPAKTHKHU CEITLCKOTO X03siCTBa U BHOTEXHOTOLHIL
(5 gacoB) ouorexnosnoruu. KomOuHatuBHas ’
MSMCHHHBOCTD. 3BOHIOHH9 HHOC OOGOCHOBBIBAIOT HBOJIOIMOHHOE 3HAYCHIE
3HauYeHNEe KOMOMHATHBHOM
n3MeHYNBOCTH. DEeHOTUITHYECKAS, WITH My TAIIHOHHOM M KOMGHHATHBHOI
MOIU(UKAIMOHHAS, U3MEHINBOCTD. HAMEHIHBOCTH
Ponsb yciaoBuil BHENIHEH cpeabl B )
Pa3BUTHUH U MPOSBICHUH TTPU3HAKOB U X aPaKTEPHEVIOT DO VC/IOBMi BHELIHEH
CBOICTB. P PUSYIOT POJIb yCII
Cpelibl B
Pa3BHUTHU U MIPOSBICHUH MTPU3HAKOB H
CBOICTB.
CtposT BapHallMOHHBIE PSABI U KPUBEIE
HOPM
peaknuu.
Tewma 4.3. LleHTpBI MPOUCXOXKACHUS U [TepedncisroT HEHTPHI MPOUCXOKICHUS
Cenekuus MHOT000pa3us KyJIbTyPHBIX PACTCHHIA.
pacTeHuw, Copr, nopoga, mramm. Meroast KyJNbTYpHBIX pacTeHuil. JaroT
JKUBOTHBIX U CEJIEKIINH PACTEHUH W KUBOTHBIX. OTIpeIeCHHS
MUKpoopraHu3M | JlocTHKeHUs M1 OCHOBHEIE HATIPABIICHUS
0B (4 yaca) COBPEMEHHOM CeJICKIHH. 3HAUYCHHE MOHSITUSIM «COPT», KIIOPOJAy, KILITAMM))

CEJIEKIIUU JUIs1 PA3BUTUS
CEeJIbCKOX035IMCTBEHHOTO MTPOU3BO/ICTBA,
MEMIIMHCKON, MUKPOOHOJIOTHYECKON 1
JIPYTUX OTpacieil MIPOMBIIIIEHHOCTH.

. XapaKTepu3yloT METO/IbI CENCKIH
pacTeHuit u

JKUBOTHBIX. OIIEHUBAIOT JOCTHIKESHUSA U
ONKMCHIBAIOT OCHOBHBIE HANIPABJIECHHUS
coBpeMeHHOH ceneknu. OOG0CHOBBIBAIOT
3HAYEHUE CEJIEKIUU JUIsl pa3BUTHS
CEeJIbCKOX035IMCTBEHHOTO ITPOU3BO/JICTBA,
MEUIIMHCKON, MEKPOOUOJIOTUYECKON U

JIPYTUX OTpacyiedl NpOMbIIUIEHHOCTH.




Pazne 5. DBoaronust ;kuBoro Mupa Ha 3emuie (21 gac)

10 | Tema5.1. YPpOBHU OpraHu3aliK XKU3HH: Omnpenensror pa3audus XUMAYECKOTO
MHuoroobpasue | MOJNEKYISIPHO-TeHETUIECKHIA, COCTaBa
’KUBOTO MHUpa. KJIETOYHBIN, TKAHEBBII, OPraHHBIH,
YposHH OpraHU3MCEHHBIH, MOIYJAIHOHHO- 00BEKTOB KUBOU U HEXKUBOU MPUPOJIHI.
OpTaHu3allu U | BUJOBOH, OMOTCOLEHOTHYECKUI 1
OCHOBHBIC ounocdepnsril. Enunctso 5 XapakTepu3yioT OOl TPHHITAIT
CBOWCTBa XMMHYECKOTO COCTaBa KHUBOM KIIETOYHOI
KHUBBIX MaTEepUH; OCHOBHBIE TPYIIIIBI
OpPraHu3MoB (2 | XUMHYECKHX DJIEMEHTOB U OpTAHM3AIHHT KUBBIX OPraHU3MOB
yaca) MOJIEKYJ1, 00pa3yroIue KHUBOEe CpaBHuBaIoT
BemecTBo 6nochepnl. Kirerounoe
CTPOCHHC OPTaH3MOB, 0OMEHHBIC TIPOIIECCHl B HEXKMBOU 1 YKUBOM
Hacemsomux 3emio. O0MeH
BEIIECTB U CAMOPETYJISINS B N
npupoje. PackpbIBaloT CylHOCTh peakuuit
OMOJIOTHYECKHUX CHCTEMAX. pHpoa p ym peakdl
CaMoBOCTIpOH3BEICHNE;
P a ’ MeTtabonm3ma. OOBICHAIOT MEXaHU3MBI
HACJIEICTBEHHOCTh H
M3MEHYHMBOCThH KaK OCHOB
3Me OCTb KaK OCHOBA CaMOPETYIISAINN OUOIOTHIECKUX CUCTEM.
CYLIECTBOBAHUS KUBOH MaTEpUH.
Pocr u pazButue. PazgpaxumMocTs;
P AP > | AHamu3MpYyIOT IpOIeCcChl
(opMbI H30MpaTENTHLHON peakiuu
OpraHu3MOB Ha BHEIIHHUE
prauy CaMOBOCITPOU3BEICHHS, POCTA U PA3BUTHS
BO37IeiicTBHA. PUTMIYHOCTD
MIPOIIECCOB KU3HEICATEIIEHOCTH; OPranK3MOB, XapaKTepH3yIoT
OHMOJIOTHYECKHE PUTMBI U UIX '
sHauCHHE. JIMCKPETHOCTE KMBOTO HACJIEICTBEHHOCTh 1 U3MEHUYUBOCTD, 3
b
BEIIeCTBA U B3aHMOOTHOIIICHHS
YaCTH U IIeJIOTO B OMOCHCTEMaX.
ANIOMUHAIOT MaTepHAITLHBIE OCHOBBI ATHX
DHEPro3aBUCUMOCTH JKUBBIX
Opranu3MoB; (GopMbI TOTpeOIeHNUS N
p ; gop P cBoiicTB. CpaBHUBAIOT POPMBI
sHepruu. L{apcTsa xuBon
TIPUPOIbI; KpaTKas XapakTepuctuka | PA3AP@KUMOCTH
€CTECTBEHHOHN CUCTEMBI 6 5
KIACCHDHMKATIHH FKHBBIX y Pa3InYHbIX OMOJOrMYECKHX OOBEKTOB.
opraam3moB. BunoBoe 0 5
pasHooGpaste. TMEYAIOT 3HAYEHHE OMOJIOTHIECKUX
PUTMOB B
MIPUPOJIC U KU3HU YelioBeKa. PackpriBator
3HA4YeHUE JUCKPETHOCTH H
SHEPrO3aBUCHMOCTH
OMOJIOTUYECKUX CHCTEM. XapaKTepU3yIoT
MHOT000pasue KUBoro Mupa. [IpuBost
MIPUMEPBI UCKYCCTBEHHBIX KJIacCU(UKAIIi
JKHUBBIX OPTaHU3MOB. 3HAKOMSTCS C
paboramu
K. JIuanes. OOBSICHSIIOT PHHITUITEI,
JexKalme
B OCHOBE IIOCTPOEHHUS €CTECTBEHHOU
KJIACCU(UKAIUH JKUBOTO MUPa Ha 3eMIIe.
11 | Tema 5.2. Pazeumue 6uonocuu 6 XapakTepu3yroT IPeACTaBICHNs] JPEBHUX U
Pa3Burne 000apEUHOBCKUL NEPUOO.
Ouosnoruu B T'ocnoocmeo 6 nayxe CPEAHEBEKOBBIX €CTECTBOUCIIBITATEINEH O




TOMAapPBUHOBCKH | npedcmasienuil 00 «UsHA4anbHou | 5KUBOM
1 mepuon (2 yenecoobpasHocmuy u
qaca) HeUsMEeHHOCTU HCUBOU NPUPOOB. npupoje. OLeHUBarOT IPeICTaBIeHUs 00 «
Pabomer K. Jlunnes no
cucmemamuke pacmeHui u M3HAYaIBHOM 1ENIeCO00pa3sHOCTU U
HCUBOMHBIX. DBONOYUOHHAA
meopus JK. B. Jlamapxka. HEU3MEHHOCTH KUBOW TIPUPOIBL.
3anoMHUHAIOT
MPUHIUIEI OMHApHOH Kinaccupukanuu K.
JIunHes1. 3HaKOMSITCSL C OCHOBHBIMHU
MOJIOKEHUSMH BOJIIOLIMOHHON TEOpHUU
K. b. Jlamapka. XapakTepuszyroT
MIPOTPECCUBHEIE
1 OMIMOOYHBIE TIOJI0KEHUS SBOJTIOIIMOHHOM
teopuu K. b. Jlamapka.
12 | Tema 5.3. [IpenmochuIKy BOSHUKHOBEHUS Omnpenensor JOCTHKEHUS HAYKH U
Teopus yuenns Y. JlapsuHa: TOCTIDKCHHS B | TeXHOMOTHIT B KAYECTBE MPEATIOCHLIOK
Y. JapBuHa o obnactu CCTECTBEHHBIX HayK, CMEHBI KpEaHOHNCTCKUX B3MVISI0B Ha
TMPOUCXOKICHH | IKCICAUIHOHHBI MaTepHall KHBYIO U HEKHBYIO TIPHPOTY
u BuJoB nyTéM | Y. lapBuna. Yuenue Y. JlapBuna
GCTECTBEHHOTO | 00 HCKYCCTBEHHOM oT60pe. Yuenue | obOHFOUHOHHBIMI HPCACTABICHIAM.
or6opa(5 Y. JlapBrHa 0 €CTECTBEHHOM XapaKTepu3yloT HayuHble NPE/IIOCHIIKH,
4acoB) orbope. Bun — snementapHas nobynusime Y. JlapsuHa K Toncky
9BOJIIOLIMOHHAS €IUHHLA. MEXaHM3MOB U3MEHEHHS B )KUBOU MPUPOJIE.
BceoOmas nHauBHyanbHas AHaNM3UPYIOT 3KCIEAUIUOHHBIN MaTepuai
M3MEHYUBOCTD U M30bITOYHAsI Y. JlapBuHa B KaueCTBE MPEANOCHUIKH
YHCIICHHOCTh IOTOMCTBa. bopnOa _ | paspaGoTKH SBOMOLMOHHOI TCOPHH.
3a CYIECTBOBAHME U ECTECTBEHHBIH | ¥ o airepusyior yuenne Y. Japsuna 06
oT6op. HCKYCCTBEHHOM OTOOpE, (hOPMBI
HCKYCCTBEHHOTO 0TOOPa M OOBSICHSAIOT
METO/IbI CO3/IaHUsI HOBBIX TIOPOJI JOMAITHHX
KUBOTHBIX U COPTOB KYJbTYPHBIX PACTCHHUH.
3arnoMHHAIOT OCHOBHBIE ITOJIOKEHUS TEOPUH
Y. [lapBrHa O €CTECTBEHHOM OTOOpE.
XapakTepusytoT GopMbl O0PBOBI 3a
CYIIECTBOBAaHHE U MEXAHNU3M €CTECTBEHHOTO
oTOOpa; AT ONpPEICICHUE MOHATHS
«ECTECTBEHHBIN 0TOOP»
13 | Tema 5.4. [IpucnocobutensHbIE XapakTepusyroT CTPYKTYpHO-
[MpucnocoGieH | 0OCOOEHHOCTH CTPOCHHUSI. (YHKIHOHABHYIO
HOCTh [TokpoBHUTENLCTBEHHAS OKpACKa
OpraHM3MOB K ITOKPOBOB T€JIa: CKphIBarOIIad OpTraHM3aIlHIo XUBOTHBIX, pPACTEHHIA, TPHOOB
YCIIOBHSM OKpacka (OZHOTOHHAs, IByTOHOBAS, | 1

BHEILIHEN Cpeibl
KaK pe3ynbTaT
nefcTBUS
€CTECTBEHHOTO
orbopa (2 vaca)

pacwICHSIOIIAs u Ip.);
MpelocTeperaroiiast OKkpacka.
Mumukpust. [IpucnocoburensHoe
MOBEJICHUE KUBOTHBIX. 3200Ta O
noromMcTBe. PU3NOIOTNYECKHE
agantauuu. OTHOCUTENBHOCTb
MPUCIOCOOIEHHOCTH.

MHKPOOPraHU3MOB KaK HpI/ICHOC06HeHI/Ie K

YCJIOBHSIM cyliecTBoBaHUs. [IpuBoasT
TIPUMEPHI

Pa3ITUIHBIX TPUCTIOCOOICHUI THITOBBIX

OPraHu3MOB K yCJIOBUSIM cpejibl. [latoT




OLICHKY
TUIIMYHOTO MOBEICHUS )KUBOTHBIX M 3a00TeE O
MMOTOMCTBE KaK MPHUCIIOCOOICHUSIM,
o0ecrevnBaroIUM ycrex B 6opboe 3a
cymiectBoBaHue. [IpUBOIAT IpUMEpHI
(hm3nosornuecknx amantanuid. OOBSICHSIIOT

OTHOCHUTENBHBIN XapakTep MPUCIocoOIeHUH
u

MPUBOJIST IPUMEPEI.

14 | Tema 5.5. Bun xak reHeTH4ecKu XapakTepu3yroT KpUTEPUH BUAA:
MHUKpPO3BOJIIONH | M30JIMPOBAaHHAS CHCTEMA; CTPYKTYpHO-
s (2 gaca) PENPOAYKTUBHAS H3OJSAIHS U e€
MexaHu3Mbl. [lomyisinonHast (yHKUNOHANBHBINA, IUTOTCHETHYECKHH, 3
CTPYKTYpa BH[IA; SKOJIOTUYECKUE U
TCHCTHICCKHC XADAKTCPUCTHKH BOJIIOITMOHHBIN, 3TOJOTHUYSCKHUH,
nomyssinuid. [lomynsus —
SJIEMEHTapHasA 5BOJIIOLIMOHHAA reorpadMYecKuil U PerpoyKTHBHEIH.
enuauna. [lytu u ckopocTtb
BH1000pa30BaHHs; OOBSACHSIOT MEXaHU3MBI PETPOYKTUBHOMN
reorpag)ﬂquKoe M OKOJIOTHIECKOC | yiaoigayyy, AHANH3HPYIOT IPHYMHDI
B, BaHMHE.
A00OPA3OBAHHC pa3ziesicHus BUIOB HA MOMYJISIHH.
3arnoMUHAaIOT NPUYNHBI
TEeHETUYECKUX Pa3IWIMi pa3IHyHbIX
MOMYJISIANA OJTHOTO BHIA. 3HAKOMSTCSA C
My TAMH
BHU1000pazoBaHus (TeorpaduieckuM u
9KOJIOTHYECKHM), JAFOT OLIEHKY CKOPOCTH
BO3HHKHOBEHHS HOBBIX BHJIOB B
Pa3HOOOpa3HBIX
KPYITHBIX TAaKCOHAaX
15 | Tema 5.6. I'maBHbIE HaTpaBIICHUS XapakTepu3yroT ITIaBHbIE HATIPABICHUS
Bronornuecku | 3BOJIFOLIMOHHOIO IpoLECca.
IOCJICACTBHS Buonoruueckuii nmporpecc u Ouosoruueckoi sBommonuu. OTpakaroT
ajlanTanuy. Ouostornueckuii perpecc
Maxkpossomonu | (A. H. Cesepuos). ITytu NOHUMaHUe OMOJOTMYECKOr0 POrpecca KakK
s (3 yaca) JIOCTHKEHHS OHMOJIOTHYECKOTO

nporpecca. OCHOBHEIE
3aKOHOMEPHOCTH 3BOJTIOIIHHN:
JUBEPreHINA, KOHBEPIrCHIUA,
napasienu3M. [IpaBuna 3Bosironuu
rpynn opraHu3MoB. Pe3ynbraTs
ABOJIOLIMU: MHOT000pa3ue BUIIOB,
OpraHuyecKas 1enecoodpasHoCTb,
MIOCTENIEHHOE YCIOKHEHUE
OpraHu3aIlvH.

MPOLBETAHUS TON WIM UHOU
CHUCTEMaTUYECKOUN

TPYMIEI, a OMOJOTHYECKOT0 perpecca — Kak

YTHETEHHOT'O COCTOSIHUS TaKCOHA,
TIPUBOSIIICE

€TI0 K BLIMUPAHUIO. J__[aIOT OIIPEACIICHUC U

XapaKTepU3yIoT MyTH JOCTHKEHUS




OHOIOrHMYecKOro mporpecca (TJIaBHbIC
HaIPaBIICHUS MPOTPECCUBHOM IBOJTIOIINN )
apoMopdo3a, HanoagaNTaINK | 00IIeH
nerenepanuu. [IpuBoast npumMepsl

JIUBEPTCHITIHN, KOHBEPTCHITHH H
napajienn3ma.

OOBACHSAIOT MPUINHBI BOSHUKHOBEHHS
CXOJIHBIX

0 CTPYKType W/ MK (HYyHKIHSIM OPTaHOB y

HpCHCTaBHTCHeﬁ Ppa3JINYHbIX
CUCTCMATUYCCKUX

IpyMI OpraHU3MoB. 3allOMHUHAIOT OCHOBHBIE

IIpaBuJIa 3BOJIFOLINH, OLICHUBAIOT

pe3yabTaThI
IBOJIIOLIMN
16 | Tema 5.7. Opraandeckuii MUp Kak XapakTepu3yroT XUMUYECKUH,
Bo3HukHOBeHHE | pe3yabTaT 3BOJIIOLUH.
KHU3HH Ha Bo3HUKHOBEHME M pa3BUTUE XKHU3HU | MPeAOHOIOTHYECKUI (TEOpHs aKaJeMUKa
3emie (2 gaca) | Ha 3emite. XUMHYECKHMA, A N
MPeONOIOTHUECKUH (TeOpus
akaziemuka A. M. Onapuna), OnapuHa), 6MOJIOTUYECKUIA ¥ COLUATBHBIH
OMOJIOTHMYECKUNA U COLUAIBHBII
OTallbl pasBUTHA JKHBOW MATCPUH. | sranbl pa3sBUTHS JKUBOM MaTEPUH.
OuNoreHeTHYECKHE CBSI3U B KHUBOI Onpeensior
NPUpPOJIe; ECTECTBEHHAS
KI1accH(uKanus JKuBbIX (UIIOTeHETHYECKHE CBA3H B KMBOM IPHPOJIE
OpraHu3MOB. "
CPaBHUBAIOT UX C €CTECTBEHHOM
KJIaccU(pUKaIneH KUBBIX OPTaHHU3MOB.
17 | Tema 5.8. Passurue xu3Hu Ha 3emiie B XapakTepu3yroT pa3BUTHE KU3HU Ha 3eMJie B
PazButune apXeNCKYI0 U TPOTEPO30OUCKYIO
KHU3HH Ha opsl. IlepBbie cenb! )KU3HU Ha ApXENCKYIO U TIPOTEPO3OUCKYIO IPHI.

3emute (3 gaca)

3emue. [losiBneHue Bcex
COBPEMEHHBIX THIIOB
0eCT03BOHOYHBIX JKUBOTHBIX.
[IepBbie xopnoBeie. PazButue
BOJHBIX pacTeHUud. PazButue
JKU3HH Ha 3eMIIe B MTaJIC030MCKYI0
apy. [losBieHue u >BOTIOLIMS
CYXOITYyTHBIX pacTeHUH.
[TannopoTHHKH, CEMEHHbIE
MarrOPOTHUKH, TOJIOCEMEHHBIE
pactenusi. BosHUKHOBEHUE
MO3BOHOYHBIX: PHIOHI,
3€MHOBO/IHBIE, IPECMBIKAIOLIUECS.
Pa3BuTue xu3Hu Ha 3emiie B
ME3030MCKYI0 U KalfHO30MCKYIO
apel. [losiBnenue u
pacmpocTpaHeHHe

OTMedaroT

TIePBBIC CIIEBI )KU3HA HA 3eMIIe; TTOSBICHUE
BCEX COBPEMEHHBIX THITOB 0€CITO3BOHOYHBIX
JKUBOTHBIX, TIEPBBIX XOPIOBBIX KUBOTHBIX;

Pa3BUTUC BOAHBIX paCTeHI/Iﬁ.
XapakTepusyroT

pa3BUTHE KM3HU Ha 3eMiie B TaJIE0301CKYIO
opy

. OT™Me4aloT nosBIICHUE CYXOITYTHBIX




MTOKPBITOCEMEHHBIX PaCTCHHA.
Bo3nukHoBeHNE NTUIT K
MItekonuTaromux. I[losBiieHne u
pa3BUTHE PUMATOB.
IIpoucxoxnenue yenoreka. Mecto
YeJoBeKa B JKMBOU MPUPOJE.
CucreMaTu4ecKoe IOJI0KCHUE
Buaa Homo sapiens B cucreme
JKUBOTHOTO Mupa. [Ipu3Haku u
CBOICTBA YEJI0BEKA, MO3BOJISIONIHNC
OTHECTH €T0 K Pa3InYHbIM
CHUCTEeMAaTUYECKUM TPyIIaM
IIapcTBa )KMBOTHBIX. CTaanu
3BOJIIOIMH YEJIOBEKA: IPEBHEUIIMI
4eJOBEK, IPEBHUN YeJIOBEK,
TIePBBIC COBPEMEHHBIE JTIOTH.
CaBolicTBa JelloBeKa Kak
OHOJIOTUYECKOr0 BU/IA.
[MonynsuuoHHas CTpyKTypa BUIa
Homo sapiens; denoBedeckue
pachl; pacoo0pa3oBaHue; CIUHCTBO
MIPOUCXOXKJIEHUS pac. AHTUHAYYHAS
CYIIHOCTH pacu3Ma.

pacTeHu;
BO3HHKHOBEHHE TI03BOHOYHBIX (PEIO,
3€MHOBO/IHBIX, [IPECMBIKAIOIINXCSA).

XapakTepu3yroT pa3BUTHE )KU3HU Ha 3eMJe
B

ME3030MCKYH0 U KaHHO30MCKYHO 3pBL.
OtmeuaroT

IMOABJICHUC U PACIIPOCTPAHCHUC

MTOKPBITOCEMEHHBIX PAaCTeHUH;
BO3HUKHOBEHHUE

IITHUI] ¥ MJIIEKOITUTAIOIINX; TTOSIBIICHHAE U
pa3BUTHE IPUMATOB. XapaKTepU3yI0T MECTO
4eJIoBEKa B )KMBOM IPUPOAE, ETO
CHUCTEMATHYECKOE TIOJIOKEHHUE B CUCTEME
KUBOTHOTO MHpa. OTMeUaroT NpU3HAKH U

CBOICTBa YCJIOBCKA, ITO3BOJIAIOIINEC OTHECTH
€Tro

K pas3sjiIndYHbIM CUCTEMATHYCCKUM I'pyIIIIaM
napcCTBa JXUBOTHBIX. OnuckBaloT CcTaJguu 3

BOJIIOLIMY Y€JIOBEKa: TPEBHEUIINX, IPEBHUX
u

MEPBBIX COBPEMEHHBIX JIIO/ICH.
Paccmarpusaror

1 3aIIOMHMHAIOT MOIYJIIHUOHHYIO CTPYKTYPY
y

Buia Homo sapiens (pacer). 3HakoMsITCsE €
MEXaHM3MOM pacooOpa3oBaHusl, OTMEYast
€JIMHCTBO MPOUCXOXIeHUs pac. [IpuBoasr

apryMEHTUPOBAHHYIO KPUTUKY TEOPHHU Pac.

Pa3znen 6. BzaumooTHOIIEHUsI OPpraHu3Ma u cpeibl. OCHOBBI 3K0J10TUH (7 YacoB)
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Tema 6.1.
Buocepa, eé
CTPYKTypa B
¢bysxoum (5
JacoB)

buocdepa — xuBasg o0omouka
maneTsl. CTpyKTypa Onocdepsl.
KommonenTs! Onochepst: KuBoE
BEIIIECTBO, BUOBOI COCTaB,
paszHooOpasue u BKiIa] B Onomaccy.
BuokocHOE ¥ KOCHOE BELIECTBO
ouocdepsl (B. U. Bepnaackuit).
KpyroBopoT BeliecTB B IPUPOJIE.

DOopMyIHPYIOT OCHOBHBIE TOJIOKEHHUS
YICHUS

B. U. Bepranckoro o 6uochepe. OObSICHIIOT

HCEBO3MOKHOCTD CYIICCTBOBAHUS )KU3HU 3a




EctecTBeHHBIC COOOIIIECTBA JKUBBIX
OpraHu3MoB. bruoreoiieHO3bI.
KomnoHeHTBI 6HOTe011eHO30B:
MPOIYIIEHTHI, KOHCYMEHTBI,
penyneHThl. broieHo3bI: BUI0BOE
pa3zHooOpasue, IIOTHOCTh

Moy IsIui, Ouomacca.
AbGuotndeckue HakToOpbI CPEIbI.
Posib TemnepaTypsl,
OCBEUIEHHOCTH, BIAXHOCTH U
Ipyrux (paKkTOpOB B
JKU3HEIEATEITPHOCTH COOOIIECTB.
HHTEeHCHBHOCTD ACUCTBHUS (haKkTOpa
Cpellbl; OrpaHUIUBAIONIHN (aKTOP.
BzanmopeiicTere ¢hakTopoB cpeasl,
Tpeiebl BBIHOCITHBOCTH.
bruotnieckue GpakTopsl Cpesibl.
Ilenu u ceTH mUTaHUS.
DKOJIOTUYECKUE TUPAMUJIBI; YUCEIT,
ounomaccel, sneprun. CMeHa
Ono1eH030B. [IpHUnHBI CMEHBI
OuoI1IeHO030B; (hOpMUPOBaHUE
HOBBIX coo011ecTB. DOpMBI
B3aUMOOTHOILICHUH MEXKITY
opranuzmamu. [103uTHBHBIC
OTHOIICHUSI — CHMOMO03:
MYTYaIu3M, KOOTIepallus,
KOMMEHCAITU3M. AHTHOHOTHYECCKHE
OTHOIIICHHUS: XUIIHUYECTBO,
[apa3suTU3M, KOHKYPEHLIUS.
Heiitpanbabie OTHOIEHUSA —
HEUTPaJIU3M.

rpaHunamMu 0uocgepsl. XapakTepu3yroT

KOMITOHEHTHI Orocgepbl. OnpenesroT
[JIABHYIO

(hysaxmro Onocdepsl kKak odbecriedeHne

OMOTEHHOT0 KPyroBOpOTa BEIIECTB HA
TUTaHETe

. XapakTepu3yoT OCHOBHBIC KPYTOBOPOTHI:
BOJIBI, YTJIEpOa, a30T1a, pochopa U cephl.

OrneHnBarOT 3HaUYE€HNE KPyrOBOPOTOB
BEIECTB

JUISL CyIIIECTBOBAHUS KH3HU Ha 3eMIIe.
OnpenensioT U aHATU3UPYIOT OHATHUS

«BKOJIOTUs», «Cpe€aa O6I/ITaHI/IH>>,
QKOCHCTEMa»

, «OMOTeOIIEH03», «ONOLIEHO3Y,

«IKOJIOTUYECKAs IPAMHUIA.
XapakTepusyroT

abuoTnyeckre u OMoTHYEeCKHEe PaKTOPhI, Ha
KOHKPETHBIX IpUMepax JIEMOHCTPUPYIO UX
3HaueHHe. XapakTepu3yoT HOopMbI
B3aMMOOTHOIIIEHUH MEXJly OpraHU3MaMH.
XapakTepu3yroT KOMIIOHEHTHI OMOLICHO34,
NePEYUCIISIFOT IIPUYMHBI CMEHBI OHOIIEHO30B.
DOpMYITUPYIOT IPEACTABICHUS O LETSX 1

CCTAX ITUTAaHUA.
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Tema 6.2.
buocdepa n
YeoBeK (2
gaca)

[IpuponHsie pecypchl U ux
WCIIONb30BaHKe. AHTPOIIOTEHHBIC
(hakTophI BO3EHCTBHA HA
OMOIIeHO3HI (POJTH YEIOBEKa B
MIPHUPO/IE); TIOCIEACTBUS
XO3SMCTBEHHOH JIeATEILHOCTH
yesnoBeka. [IpobmeMbl
paloHaIbHOTO
MIPUPOJIOTIONB30BAHUS, OXPAHBI
MIPUPOJIBL: 3AlIUTa OT 3arpsA3HEHHUIH,
COXpPaHEHHUE 3TAJIOHOB U
MaMSITHUKOB TPUPOJIBI,
obecrieueHre IPUPOIHBIMU
pecypcaMu HaCEJICHUS TUIAHETHI.

OmHCEHIBAIOT BO3IEHCTBHE KUBBIX
OpraHu3MOB

Ha TUIaHeTy. PaCKpBIBAIOT CYITHOCTH
IIPOIIECCOB

, IPUBOASIINX K 00pa30BaHUIO TTOJIE3HBIX
HCKOIIAEMBIX, Pa3JINYalOT UCUEepPIaeMbIe U
Heucuyeprnaemble pecypcol. AHATU3UPYIOT
AHTPOTOTeHHbIE (DAKTOPHI BO3IEHCTBUS HA
OHOLIEHO3BI, ITOCIIEACTBHS XO3IMCTBEHHOM

JCATCIIBHOCTH YCJIIOBCKA. PaCKpBIBaIOT
HpO6JIeMLI palOHAJIBHOI'O




MPUPOIOTIOIB30BAHUS, OXPAHBI
OKpY>Karolle cpesibl
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