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1.Ilnannpyemble pe3y/ibTaThl 0CBOeHNsI yueOHOro npeamera «buosiorus»
"buonorus" (6a30Bblil ypOBEHb) - TPEOOBAHUSA K IPEAMETHBIM PE3yJIbTaTaM OCBOEHUS 6a30BOTr0 Kypca OMOJIOTHU JTOJKHBI OTPaXaTh:

1) cpopmMHupOBaHHOCTH MPEACTABICHUI O POJIM M MECTE OMOJIOTUU B COBPEMEHHON HAYYHOW KapTHHE MHUpa; IOHUMAaHUE PO OMOJIOTHH B
(dbopmMHupoBaHUU KpYyTro30pa 1 (HYHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa /I PELICHUs IPAKTUIECKUX 3a/1a4;
2) Bia/IeHUE OCHOBOIIOJIAralolMMU IOHATHUSAMHU U IIPEICTaBICHUSAMHU O KUBOM PUPOJE, €€ YPOBHEBOW OpraHU3al[Mi U 3BOJIIOLIMH; YBEPEHHOE
MOJIb30BaHKE OMOJIOTUYECKON TEPMUHOJIOTHENW U CUMBOJIUKOIA;
3) Bi1afieHHe OCHOBHBIMH METOAAMHU HAY4YHOT'O [TO3HAHMS, UCIIOJIb3YEMbIMH NPH OMOJIOIMUYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U SKOCUCTEM:
olMCaHMe, U3MEpPEHHe, IPOBeIeHIE HAaOII0ACHUH; BBISIBJICHUE U OLICHKA aHTPOIIOT€HHBIX M3MEHEHUH B IIPUPOJE;
4) chopMHPOBAHHOCTh YMEHHH OOBSACHATH PE3yNbTaThl OMOJIOTHYECKUX SKCIIEPUMEHTOB, pelllaTh 3JIeMEHTapHble ONOJIOTHYECKUE 3a/1a4H;
5) cpopMHUPOBaHHOCTH COOCTBEHHOM MO3ULIUH 110 OTHOIIEHHUIO K OMOJIOTHYecKOi nH(popMaLuu, MoJIy4yaeMOR U3 pa3HbIX HCTOYHUKOB, K IJI00aJIbHBIM
9KOJIOTMYECKUM ITPOOJIEMaM U MyTSAM UX PEIICHUS.

B pesyabTare ocBoeHus1 Kypca 0M0JIOTHM 9 Kilacca yyaluecsi 10JKHbI OBJIaJIeTh CJeyIOIMMH 3HAHUSMH, YMEHUSIMH H HABBIKAMM.

Jluunocmubim pe3yiomamom usydeHus npeomema ;A611emcs Qopmuposanue creoyrouux YMeHuti U Kauecme:

e 3HaHHe OCHOBHBIX nosiokeHuil Koncturyunn P, 0ocHOBHBIX MTpaB U 00s13aHHOCTEl OCHOBHBIX MIPaB U 0053aHHOCTEH I'pakJaHMHA, OPUEHTALHS
B [IPaBOBOM IIPOCTPAHCTBE TOCYIaPCTBEHHO-O0IIIECTBEHHBIX OTHOLICHMI;

e CchOPMHPOBAHHOCTh COLHUAIBHO-KPUTUYECKOTO MBIIIJIEHNUS, OPUEHTAalMsd B OCOOCHHOCTSX COLHMAJbHBIX OTHOIIEHHH M B3aMMOACHUCTBUIA,
YCTAHOBJICHHUEC B3aMOCBA3U MCIKAY 06III€CTBeHHO-HOHHTI/IqGCKHMI/I CO6I>ITI/I$[MI/I;

® OpHEHTAalUs B CUCTEME MOPAJIbHBIX HOPM U LIEHHOCTEHN, U UX UEPAPXUH, IOHUMaHUE KOHBEHIIMOHAJIIBHOTO XapaKTeEpa MOpay;

e chopMHPOBAHHOCTH NOTPEOHOCTH CAMOBBIPAKEHUH U CaMOpealIn3alii, COLIMATLHOM ITPU3HAHUMY;

® TOTOBHOCTbH K BBIOOpY MPO(UIBLHOTO 00pa30BaHus;

® DKOJOIMYECKOE CO3HAaHUE, NMPHU3HAHME BBICOKOM ILIEHHOCTH >XM3HHM BO BCEX €€ MPOSBICHUSX, 3HAHME OCHOBHBIX NPHHIMIIOB M IPaBHII
OTHOIIEHMS K IPUPOJE, 3HAHUE OCHOB 37I0POBOT0 00pa3a *HU3HHU U 370pOBbE cOEpEerarnIrx TeXHOJIOTHI, MpaBMIl MOBEICHHS B YpE3BbIUAHBIX
CUTyalHusiIX

® yYMEHME CTPOUTH )KMU3HEHHBIE IUIAHBI C YUETOM KOHKPETHBIX COLIUATbHO-UCTOPUUYECKUX, TOJTUTHUYECKUX U SKOHOMUUYECKHUX YCIOBHM.

Memanpeomemuvim pe3y1bmamom uzyueHus Kypca Aeisiemcs hopmuposanue YHU8epcaibtbix yueonvix devicmeuil (YV/])



Perynstunbie YV /:

YMEHHE CaMOCTOSTEIbHO BHIpAOATHIBATE M MPUMEHSTH KPUTEPUU M CIOCOOBI TU(PEPEHIIMPOBAHHON OLIGHKHM COOCTBEHHOH y4ueOHOI
NESITENIbHOCTH;

CaMOKOHTPOJIb B OPTaHU3ALUK Y4eOHOU U BHEYUYEOHOM AESTeTbHOCTH;

(bopMHpOBaHNE HABBIKOB MPOTHO3UPOBAHUS KaK MPEABUACHUS OyTyIIUX COOBITUI U pa3BUTHUS MTPOLIECCa;

MPUHATHE OTBETCTBEHHOCTH 32 CBOM BBIOOpP OpraHU3aluy cBOei yueOHOM AesITeTbHOCTH

CamocrosaTenbHO 00HAPYXHUBATh M (POPMUPOBATH YUeOHYIO pobiaeMy, onpenensts Y 1;

Beigsurate Bepcun pemieHusi npoOieMbl, 0CO3HAaBaTh (M MHTEPIPETUPOBATH B CIydae HEOOXOJMMOCTH) KOHEUHBIH pPe3yJbTaT, BHIOMPATh
CpeacTBa JOCTHKCHUA LECINU U3 NPCIJIOKCHHBIX, 4 TAKIKC UCKATh UX CAMOCTOATCIIBHO,

CocTtaBiaTh (MHIMBUAYAJIBHO WIN B TPYIIIE) IUIAH pelIeHus poOIeMbl (BBIIIOJHEHUS IPOEKTA);

Paborast mo miaHy, cBEepSATh CBOM JEHCTBUS C IEIbIO M, MPU HEOOXOIUMOCTH, MCHPABISATH OIMIUOKH CAMOCTOATENBHO (B TOM YHCIE U
KOPPEKTUPOBATH ILJIaH);

B nuanore ¢ yunteneM COBEpIIEHCTBOBATh CAMOCTOATENLHO BEIOPAHHBIE KPUTEPHUH OLICHKH.

Ilo3naBarensHbie YY /: .

YMEHHE CTPOUTH KJIaCCHU(PHUKAIIIO HA OCHOBE TBOPUYECKOTO U JUXOTOMUYECKOTO JCJICHHs (Ha OCHOBE OTPHUIIAHMUS ),
yMEHHUE YCTaHaBIMBATh MPUYMHHO-CIIEJCTBEHHBIX CBSI3€M, CTPOUTH JIOTUUECKHE IIETTH PACCYKICHUH,

BBIIBIJKEHUE TUIIOTE3, MX 000CHOBaHHWE Yepe3 yueOHbIe CUTYAI|H, TOATAHBIM KOHTPOJIEM U KOPPEKIIUEH pe3ynbTaToB
OOBSICHAITH SIBJICHUS, TPOIIECCHI, CBS3U U OTHOIICHHUS, BBISBIISIEMBIE B XOJ€ UCCIIEIOBAHUS;

OBJIAJICHHE OCHOBAaMHU 03HAKOMMTEJIBHOI0, U3yYalOIIEro, YCBAaUBAIOIIETO U TOMCKOBOTO YTEHHUS

Ocy1ecTBISITh CpaBHEHUE U KJIaCCU(UKALINIO, CAMOCTOSITENIbHO BbIOMpasi KpUTEPHUIl 111 YKa3aHHbBIX JIOTUYECKUX ONepalui;

CoznaBaTh cXeMaTH4YEeCKHE MOJEIH C BBIJICIIEHUEM CYIIIECTBEHHBIX XapaKTEePUCTUK 00BEKTa;

CocTaBisATh TE3UCHI, pa3IMYHbIEC BU/bI IIJIAHOB (IIPOCTHIX, CIIOKHBIX U T.II.)

[TpeoOpa3oBbIBaTh HHGOPMALIHIO U3 OJTHOTO BUA B APYroi (TabIUIly B TEKCT);

OnpenensiTb BO3MOKHbIE HUCTOUHUKHM HEOOXOIMMBIX CBEJEHHM, MPOU3BOIUTH MOUCK HMHPOpPMAIMK C JIOO0r0 HOCHUTENS, aHAJU3UPOBATH U
OLICHMBATh €€ JOCTOBEPHOCTb.

KommynukaTusaeie YV /I:



e (CaMocTOsTENbHO OPraHU30BbIBaTh yUeOHOE B3aMMO/ICHCTBHE B IpyIIe (ONPEeAesITh 0OLIHe LeNH, 10r0BapuBaThCs APYT C JPYTOM);

e B auckyccuu yMeTh BBIABUHYTh apryMEHThI U KOHTPAPT'YMEHTHI;

e VYUUTHCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHIO, C TJOCTOMHCTBOM IPU3HABATH OMMOOYHOCTH CBOETO MHEHHUS U KOPPEKTUPOBATH €r0;

e [loHumas mo3uIMIO APYroro, pa3ivyaTh B €ro pedd: MHEHHME (TOUKY 3pEHHs), 10Ka3aTeIbCTBO (apryMeHTbl), (GakThl (FMIIOTE3bl, aKCHOMBI,
TEOpHUN);

e paszpemarth KOH(MIUKTHI Yepe3 BhISIBICHUE, UACHTH(DHUKAIINIO TPOOIEMBI, IIOUCK U OIIEHKY allbTEPHATUBHBIX CIIOCOOOB pa3peliecHre KOH(IIUKTA,
MIPUHUMATD PEIICHUE U PEaIM30BBIBATH €T0;

® VIPaBIAThH NMOBEICHUEM TAPTHEPA Yepe3 KOHTPOIIb KOPPEKITUIO, OLIEHKY NSHCTBUN, yMEHUE YOSIKIATh;

® HHTEIPUPOBATHCS B TPYIIITY CBEPCTHUKOB U CTPOUTH MPOITYKTUBHOE B3aUMOJICHCTBUE C JIFOJIbMHU Pa3HBIX BO3PACTHBIX KATETOPHUH; IMEPEBOIUTH
KOH(IMKTHYIO CUTYAIHIO B JIOTHYECKUH TUTaH U pa3peliarh ee Kak 3a/1a4y 4epe3 MPaKTUKYMbI, aHAJIA3 €€ YCIIOBHIA;

® CTPEMHTBHCS YCTAaHABIMBATH IOBEPUTEIbHBIC OTHOIICHUS B3aUMOIIOHUMAHHMSI, CIIOCOOHOCTh K SMIATHH;

e pedeBoe OTOOpakeHHE (OmHcaHue, OOBSICHEHHUE) COMIEPIKAHUS COBEPIIACMBIX JCUCTBUN B (hOpME PEUEBBIX 3HAYCHHUH C ICNIbI0 OPHUEHTUPOBKHU
(TuTaHUpOBaHUE, KOHTPOJIb, OIEHKA) MPEIMETHO- MPAKTUYCCKOW MM MHOM JIEATEIHPHOCTH Kak B (hOpME TPOMKOW COIMAIM3UPOBAHHON PEUH,
TaK U B popMe BHYTPEHHEH peun (BHYTPEHHETO TOBOPEHMSI), CITy)KaIllel dTarioM WHTEPHOPHU3ALUU — IIpoliecca MepeHoca BO BHYTPSHHUN TUTaH
B XOJI€ YCBOCHHS YMCTBEHHBIX JICHCTBUIN M IOHATHUH.

BoinycKHUK Hay4uTCH:

® BBIJICITH CYIIECTBEHHBIC MPU3HAKU OUOTOTHYECKUX 00BEKTOB (BHAQ, SKOCHUCTEMBI, OMOoCcdhephl) U MPOIECCOB, XapaKTEPHBIX JJIsi COOOIIECTB
KUBBIX OPTAaHU3MOB;

® apryMeHTHPOBaTh, IPUBOAUTH J0KA3aTEIbCTBA HEOOXOAMMOCTH 3aIIUThI OKPY’KAIOIIEH Cpebl;

® apryMeHTHPOBaTh, IPUBOJUTH 10KA3aTEIbCTBA 3aBUCUMOCTH 3/I0POBbS YEJIOBEKA OT COCTOSIHUS OKPY’KaIOLEH CPebl;

® OCYIIECTBIATh KJIacCU(PUKALMIO OHOJOTHYECKMX OOBEKTOB Ha OCHOBE ONpEIENIEHUs UX MPUHAAJICKHOCTH K OIpenerIeHHON
CHUCTEMaTUYECKOU TPyMIIE;

® packpbIBaTh POJb OHOJOTMH B NPAKTHUECKOW AEATENIHOCTH JIIOJCH; poJib OMOJIOTMYECKUX OOBEKTOB B NMPHUPOJAE M KHU3HH YEJIOBEKA;
3Ha4YeHHe OMOJIOTHYECKOT0 pa3HooOpa3us I CoOXpaHeHHs Ornocdepsr;

e OOBACHATH OOIIHOCTH MPOUCXOXACHHUS U DSBOJIOIUM OPraHU3MOB Ha OCHOBE COIOCTABICHHS OCOOCHHOCTEH WX CTpPOEHUs H
(GyHKIIMOHUPOBAHMS,

® OOBSCHATH MEXAHU3MbI HACJIEJICTBEHHOCTU ¥ H3MEHYMBOCTH, BOSHUKHOBEHHS MPUCIIOCOOIEHHOCTH, TPOIIECC BUI000pa30BaHMS;

® pazaMuaTh MO BHEUIHEMY BUIY, CXeMaM M ONHCAHHIM pealibHble OMOJOTrHUeCKUue OOBEKTh MM UX N300paKeHUSs, BBISABIAS OTIMUNUTEIIbHbIC
MPU3HAKU OMOJOTMYECKUX O0OBEKTOB;

® CpaBHHUBaTh OMOJOrHMYECKHE OOBEKTHI, IPOLIECCHI; 1E1aTh BBIBOIbI U YMO3AKJIIOUEHHUS HA OCHOBE CPABHEHUS;



® YCTaHABIMBAThH B3AMMOCBS3H MEKIYy OCOOCHHOCTSMH CTPOCHUS U (DYHKIMSIMU OPTaHOB U CHCTEM OpPTaHOB;

® HCIOJB30BaTh METO/AbI OMOJIOTMYECKOW HAayKW: HAOJIOJAaTh W OMUCHIBATH OMOJIOTHYECKHE OOBEKTHI U MPOILECCHI; CTAaBUTh OMOJIOTHYECKHE
HKCHEPUMEHTHI U OOBSICHATH UX PE3yJbTaThI,

® 3HATHh U APTYMEHTUPOBATh OCHOBHBIC MTPAaBHJIa TIOBEACHUS B IPUPO/JIEC; aHATM3UPOBATh U OI[EHUBATDH MTOCIEICTBUS JACATEIbHOCTH YEJIOBEKA B
pUpose;

® OIMCHIBATh W HCIOJB30BATh NMPUEMBI BHIPAIIMBAHUS U Pa3MHOXKEHHUS KYJIbTYPHBIX PACTEHHH M JOMAIIHUX >KUBOTHBIX, YXOJla 3a HHUMHU B
arpoeHo3ax;

® HaxXoAUTh B Y4eOHOH, HAy4YHO-NIOMYJSIPHOM JuTeparype, MHTepHET-pecypcax MHGOPMAIMIO O XHUBOW mpupoae, oGopMisiTh ee B BHIC
MUCBMEHHBIX COOOIICHNUH, TOKIa0B, pedeparos;

e 3HATh U COOJIOAATH IPaBUJIa pabOTHI B KAOMHETE OMOJIOTUH.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® NOHUMAMb IKOI02UYECKUEe NPOOIeMbl, GOHUKAIOWUE 8 YCI0BUAX HEPAYUOHATLHO20 NPUPOOONONbIOBAHUS, U NYMU PeUleHUs. SIMUX NPoOIeM;

® QHATU3UPOBAMD U OYCHUBAMb YeNedble U CMbICI08ble YCIMAHOBKU 6 CB0UX OelCMBUSAX U NOCIMYNKAX NO OMHOWEHUIO K 300P08bI0 CB0EMY U
OKPYIHCAIOWUX, NOCIEOCMBUS 6TUAHUS PAKMOPO8 PUCKA HA 300POBbE Hel08eKd,

® HaxoOums uHgopmayuio no onpocam obwjeti OUONO2UU 8 HAYYHO-NONYIAPHOU Jumepamype, CHEYUATUUPOBAHHBIX OUONOLUYECKUX
cnosapsx, cnpasounukax, Mumeprem pecypcax, Anaiu3uposams U OYeHusamy ee, nepesooums U3 0OHOU Gopmsl 8 Opy2yo,

®  0pUEHMUPOBAMBCS 8 CUCEMe MOPANbHLIX HOPM U YEeHHOCHEN N0 OMHOWEHUIO K 00beKmam HCugoll npupoosl, cOOCMEEHHOM) 300PO8bIO U
300p06bl0 Opyaux nooell (NpusHaHue 8blCOKOU YEHHOCMU JHCU3HU 60 6CeX ee NPOABIEeHUAX, IKON02UYecKoe CO3HAHue, dSMOYUOHANbHO-YEHHOCMHOe
OmHoOweHUue K 00beKmam Huso npupoosl);

® co30aseamv coOCMBEHHblE NUCbMEHHblE U YCMHble COOOWEeHUsL O COBPEMEHHBIX NpobaemMax 6 oonacmu OUON02UU U OXPAHbL OKPYIHCaroujell
cpedbl HA OCHOBE HECKONbKUX UCMOYHUKOS UHMOPpMAyUull, CONpo8OHCOAmMbsb BbICMYNIEHUE Npe3eHmayuel, Y4umsoléds 0cOOeHHOCMU ayOumopuu
CBEPCTHUKO8,

® pabomamv 8 epynne c6epCMHUKO8 NPU peuleHUY NO3HABAMENbHBIX 3a0aY C8A3AHHBIX C MeoPemUuYecKuMU U NPaKmudecKkumu npooiemamu 8
obnacmu MONeKyIApHOU OUONO2UU, 2eHeMUKY, IKON02UU, OUOMEXHON02UU, MEeOUYUHbL U OXPAHLL OKpYJcaroueli cpedvl, NIAHUPOBAMb COBMECHHYIO
0esamenbHOCHb, YUUMbleams MHEHUe OKPYHCAIOWUX U AOeKEAMHO OYEHUBATNb COOCMEEHHDIL BKIAO 8 0eAMENbHOCHb 2PYNNbI.



2.Conepxkanue yueOHOro npeamera «buosorus»
BBenenue B 0011y10 0HO0JIOTHIO

O061mme OmoJIOrNYecKre 3aKOHOMEPHOCTH.

buoaorus kak HayKa.

Hayunple MeTonpl HM3y4deHHs, NMpPUMEHSEMble B OHOJOTMM: HaONIOJEHUE, ONUCAaHHWEe, SKCIIEPUMEHT.
['unoresa, Mozenb, TEOpUs, UX 3HAYEHUE M HCIIOJIb30BAaHHUE B MOBCEIHEBHOWN XU3HHU. buonormyeckue
Haykd. Poip Ouosnoruu B (pOpMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUpa. OCHOBHBIE MPU3HAKU
KUBOTO. YPOBHHM OpraHU3alliu >KUBOW MpHUpPOnAbl. JKuevlie npupooHvle o00vekmwl Kak cucmema.
Knaccughuxayus sxcusvix npupooHsix 06bekmos.

Kaerka.

Knerounas Teopus. Kierounoe crpoeHune opraHu3MoOB KakK JOKa3aTebCTBO HMX DPOJICTBA, €IUHCTBA
XuBOH mpupoasl. CTpoeHHe KJIETKH: KiIeTouHas 000JI0uKa, IIa3MaThieckas MeMOpaHa, IUTOIUIa3Ma,
a1Ipo, opraHouabl. MHorooopasue kietok. OOMEH BEIIECTB U MPEBpALIEHHE SHEPTUU B KIETKE.
XpoMOocOMBbI U TeHBl. Hapywienus 6 cmpoeHuu u QYHKYUOHUPOBAHUU KIEMOK — OOHA U3 NPUYUH
3a6o0ne6anus opeanusma. J{enenre KIeTKu — OCHOBA Pa3MHOKEHUS, pOCTa U Pa3BUTHUSI OPTaHU3MOB.

Opranusm.

Krnerounsie u HeksieTouHble (popmbl KU3HU. Bupychbl. OJHOKIETOUYHbIE 1 MHOTOKJIETOUHbBIE OPraHU3MBI.
Oco0eHHOCTH XMMHYECKOr0 COCTaBa OPraHM3MOB: HEOPTaHUYECKHME UM OPraHMYeCKHE BEIIeCTBa, UX
poinp B opraHusMme. OOMEH BEIIECTB U MpEBpAlllEHUs SHEPrud — IMPU3HAK JKUBBIX OPraHU3MOB.
Ilumanue, ovixanue, mpancnopm ewjecms, yoanenue npooyKmos 0OMeHd, KOOPOUHAYUS U pecyasayus
@yHKyull, 0sudcenue u onopa y pacmenuti u sHcugomuulx. POCT 1 pa3BuTHE opranu3moB. PasmHokeHue.
becrionoe n monoBoe pasmHoxkeHue. IlonoBeie knetku. OmnonorBopeHue. HaciencTtBeHHOCTh U
N3MEHYMBOCTh — CBOWCTBAa OPraHM3MoB. HacneacTBeHHas W HEHACHEACTBEHHAs W3MEHYMBOCTD.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K YCIIOBHUSIM CPEJIBL.

Bun.

Bun, npusnaku Buzia. Bun kak ocHOBHasl cucteMarudeckasl kareropus xusoro. [lonynsanus kak gopma
CyLIECTBOBaHMs Buja B npupoze. Ilonynanusa kak ennauna spomonuy. Y. J[apBuH — OCHOBOIIOJIOKHUK
yueHus o0 sBosounu. OCHOBHBIE JBMXKYIIME CHJIBI 3BOJIOLMU B MpUpOJE. Pe3ynbTaThl 3BONIOIUU:
MHOTroo0Opasue BHUJOB, IPUCIOCOOIEHHOCTh OPraHU3MOB K cpefie OOUTaHus. Ycnoocnenue pacmenuil u
AHCUBOMHBIX 8 npoyecce 26010yuu.lIpoucxodicoenue 0OCHOBHbIX CUCMEMAMUYECKUX 2PYNI PACMEHUl U
orcusomuuix. llpuMeHeHne 3HaHUN O HACJeJCTBEHHOCTH, U3MEHUYMBOCTH M UCKYCCTBEHHOM OTOOpE IpH
BBIBEJICHUH HOBBIX OPOJ] )KUBOTHBIX, COPTOB PACTEHUH M IITAMMOB MUKPOOPIaHU3MOB.

IKOCHUCTEMBI.

DKOJIOTHs, KOJOTHYeCKHe (PaKTOphl, X BIUSHUE HA OPTaHU3MbL. DKOCUCTEMHAsI OPraHU3alUs KUBOU
MPUPOJBI. DKOCHUCTEMA, €€ OCHOBHBIE KOMIOHEHTBI. CTpyKTypa 3KocucTeMbl. [lnineBble CBA3M B
sKocucTeMe. B3aumoeiicTBHE MOMYISIMKA pa3HBIX BUAOB B dKOcHCTeMe. EcTecTBeHHas KocHUCTeMa
(6buoreornenos). ArposkocucTeMa (arpoleHo3) Kak HCKYCCTBEHHOE COOOIIECTBO OpPraHU3MOB.
Kpyzoeopom eewecme u nomox snepauu 8 buoceoyenoszax. buocepa—riodanpHas sxocuctema. B. 1.




BepHuasnckuit — ocHOBOMIONIOKHUK yaeHus o onocdepe. CTpykTypa 6uochepsl. Pacipoctpanenne u poJib
KHUBOTO BemiecTBa B Ouocdepe. Hoocghepa. Kpamras ucmopusi 38oa0yuu 6uocghepuvl. 3HaueHUE OXPaHbI
ouocheps! 111 cCoXpaHeHHs KU3HU Ha 3emiie. broornueckoe pasHooOpasue Kak OCHOBA YCTOMYMBOCTH
ouocdepsl. CoBpeMEHHBIC SKOJIOTUYECKHE MPOOJIEMbl, UX BIUSHHE Ha COOCTBEHHYIO JKU3Hb W JKU3Hb
OKpyXaromux Jitojeid. [TocnecTBys NesTETbHOCTH YeIOBeKa B 3KOCHCTeMax. BiusiHue COOCTBEHHBIX
MOCTYIKOB Ha XUBBIC OPTaHU3MbI U SKOCHCTEMBI.

3.TeMaanec1¢0e IJIAHUPOBAHHUE C YKA3AHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHUS KasK10il TeMbI.

Ne Tema KonunyecTBo yacoB
1 BBenenue 3
2 MounekyJIIpHBII YPOBEHb 9
3 KieTounslii ypoBeHb 11
4 Opranu3MeHHbII YpOBEHb 14
5 ITonyJIALMOHHO-BUI0BOM YPOBEHD 9
6 DKOCHUCTEMHBIN YPOBEHb 6
7 buocdepHblil ypoBeHb 13
8 IToBTOpEeHMe u 060061IeHNE Kypca 3
Hroro 68




IIpuioxenue k padoyeii nporpamme

Ka.ﬂe}mapno- TEMATHIECCKOE IIJIAHUPOBAHUE 110 ouostorum 9 Kjaace

ypoka | Tema Conep:xkanue Bua nesiTeJIbHOCTH Y4eHUKA IIyHkT aara
aaTa yuyeOHUuKa
IInan | @akr
BBenenne (3 vaca)
1 buonorus — Hayka o | buosiorus — Hayka o JKUBOU OnpenenstoT moHATUS, PopMUpPYyEMbIE B XO€ nl
JKUBOM TIPUPOIE npupoje. 3Ha4eHue U3YUYEHUS TEMBL: «OUOJIOTUS», «MUKOJIOTHUS,
Bxonsmmii KOHTpoJIb 6HOJIOFI/I‘-I€CI§I/IX 3HaHU B «BPHONOTHSY, «ATBIONOTHS,
coBpeMeHHo xku3Hu. [Ipodeccun,
. «Imaneo00TaHNKa, «TCHETHKA, «Ono(Hu3uKay,
CBsI3aHHBIE C OHOIOTHEH
«OUOXUMUS», «PATHUOOUOJIOTHS», KKOCMUYECKAst
Ouosorusy. XapakTepusyroT OUOJIOTHIO KaK
HayKy O KMBOU npupojie. Packpbeiatot
3HaueHUE OMOJIOTUYECKUX 3HAHUI B
COBPEMEHHOM kU3HU. lIpuBOAAT IpUMeEpEI
npodeccuit, cBsi3aHHBIX ¢ Ononorue. becemyror
C OKPYXaIoIUMHU (POJICTBEHHUKAMH,
3HAKOMBIMH, CBEpCTHHUKaMH) O Tpodeccusix,
CBSI3aHHBIX ¢ Omonorueil. ['0TOBIT nmpe3eHTan
0 mpodeccusx, CBI3aHHBIX C OMOJIOTHUEH,
HCIOJIb3YsI KOMITBIOTEPHBIE TEXHOJIOTHUH
2 Meronsl ITonsaTHe 0 Hayke. MeTozsl OnpenenstoT NOHATUS, POPMHUPYEMBIE B XOI€ m2
HUCCIICOOBAHUS B HAaY4YHOI'O IMO3HAHMA. Oranel W3YYECHUS TEMBIL: «HAYKa», «HAYYHOE
OouonIoruu HAaY4YHOT'O UCCJIEIOBAHUS

HUCCICIOBAHUC), «Hay‘-lHBIﬁ METOA», «Hay‘lHLIfI
(baKT», <<Ha6J'IIO,Z[CHI/IC», «IKCIICPUMCHT»,




«THUTIOTE3a», «3aKOH», «TCOPUSI».
XapakTepu3yloT OCHOBHbBIE METO/IbI HAYYHOT'O
MO3HAHUS, 3TAIbl HAYYHOTO UCCIIEI0BAHUS.
CamocTosTenbHO HOPMYIHPYIOT MPOOIEMbI
uccinenoBanusi. COCTaBJISAIOT MOATATHYIO
CTPYKTYpY OyIyIIEro CaMOCTOATEIBHOTO
HCCIIEIOBaHUs

CylIHOCTb KU3HU U
CBOMCTBA KHMBOTO

CylIHOCTb MOHATHS «OKU3HbBY.
CBoiicTBa )XMBOT0. YPOBHHU
OpraHu3alK KUBOW MPUPOIBI

OnpenensiroT MoHATHS, POPMUPYEMBIC B XOJIE
W3YYEHUS TEMBI: <CKU3HBY, «OKU3HECHHbBIC
CBOICTBa», «OMOJIOTHYECKUE CHCTEMbI», «OOMEH
BEIIECTBY, «IIPOIIECCHI OMOCHHTE3a U PACIIaia,
«Pa3IPAXKUMOCTH», «PA3MHOKECHUEY,
«HACJIEICTBEHHOCTbY, «M3MEHUHUBOCTbHY,
«Pa3BUTHEY», KYPOBHHU OPTraHU3ALIUU YKHUBOTOY.
JlaroT XapakTepUCTUKY OCHOBHBIX CBOWCTB
KUBOTO. OOBICHIIOT MPUYNHBI 3aTPYAHCHUIA,
CBSI3aHHBIX C ONPE/ICTICHUEM TTOHSTHUS GKU3HBY.
[IpuBOAT TPUMEPHI OMOTIOTUUECKUX CUCTEM
paszHoro ypoBHs opranuzanuu. CpaBHUBAIOT
CBOMCTBa, MPOSBISIOLINECS Y O0BEKTOB KUBOM
Y HEKUBOW TPUPOJIBI

m3

MouJiekyJasipHblii ypoBeHb (9uacos)

MonexynspHbIi
yYpOBEHB: 00IIast
XapaKTepUCTHKA

OO01mmas xapakTepucTHKa
MOJIEKYJISIPHOTO YPOBHSI
opraHn3anyu XHUBOT'O.
Oprannueckue BemecTBa: OCIKH,

OnpenensroT moHATUS, POPMHUPYEMBIE B XOIE
W3y4YEHUS TEMBI: «OPTaHNMYECKUE BEIIECTBAY,
«OeNKm», «HYKJIEUHOBBIE KUCIIOTHI,
«YTJIEBOJIBI», «OKHPBI (JIUTIH]IBI )Y,
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HYKJICUHOBBIE KHCIIOTHI, YTTIEBOBI,
XKUpbI (unuabl). buonomumepsr.
MoHomMepbl

«OMOTIOTUMEPBI», «KMOHOMEPHIY.
XapakTepu3yroT MOJCKYIISIPHbBIH YPOBEHb
OpraHu3aiuy KUBoro. OMUCHIBAIOT
0COOCHHOCTH CTPOCHUS OPraHUYECKHX BEIICCTB
Kak ononosumMepoB. OOBACHSIOT PHYUHBI
M3y4YEHUs CBOMCTB OPTaHUYECKUX BEILECTB
MMEHHO B COCTaBE KJICTKH; Pa3HOOOpa3us
CBOICTB 6I/IOHOJII/IMepOB, BXOAINIMX B COCTaB
YKUBBIX OPTaHU3MOB. AHATU3UPYIOT TEKCT
y4eOHHKA C [ETbI0 CAaMOCTOSTEILHOTO
BBISIBJICHUS OHOJIOTMYECKUX 3aKOHOMEPHOCTEH

VYrieBoabl
JInmmn el

VrineBoanl. YIaeBO b, HIIN
caxapuipl. MoHOCaxapu/ibl.
Hucaxapubl. [Tonrcaxapuibt

OmnpenenstoT NOHATHSA, POPMHUPYEMBIE B XOJ1€
U3YUYEHUS TEMBI: «yTJIEBOJbI, UM CaXapHUabl»,
«MOHOCAaXapUIbl», «IUCAXAPUIB»,
«IIoJIUcCaxapub», «prud03ay, «1e30Kkcuprdo3ay,
«TIII0K032», «PPYKTO3a», «rajlakTo3a,
«caxapo3a», «<MaJabT03a», IaKTO3a»,
«Kpaxmai, «TJIMKOTeH», «XUTUH.
XapakTepu3yroT COCTaB U CTPOCHUE MOJIEKYII
YIJIEBOJOB. Y CTAHABIMBAIOT IPUYNHHO-
CJIEICTBEHHBIE CBS3H MEXKIY XUMHUECKUM
CTpOEHHUEM, CBOMCTBaMU U (DYHKIUSIMU
YIJI€BOJIOB HA OCHOBE aHAJIN3a PUCYHKOB U
TEKCTOB B yueOHuUKe. [IpuBOSAT puMepbl
YTJIEBO/IOB, BXOJSIINX B COCTaB OPraHU3MOB,
MeCTa UX JIOKaIU3aluu U OMOJIOrMUYECKYIO POJIb

[15-6

17.09

17.09

JIunuael. XKupel. 'opMOHBI.
O YHKIUY JTUTN]IOB:

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOI€
W3Y4YEHUS TEMBI: WIUIHJIBIY, GKHPBI»,

10




SHEpreTUYecKasi, 3amnacaroas,
3allUTHAsI, CTPOUTEIIbHAS,
peryasTopHas

«TOPMOHBIY», «3HEpreTudecKas (yHKIH
JUIHUIO0BY, «3anacarouas GyHKIUs JUIHI0BY,
«3alUTHas QYHKLIKS JTUIUA0BY, KCTPOUTEIbHAS
(GyHKLIMS TUIUAO0BY, «pEeryisaTopHas pyHKIUSA
JUNUI0BY. JlatoT XapaKTepUCTUKY COCTaBa U
CTPOEHMS MOJIEKYJI JINIIUJIOB. Y CTAHABJIUBAIOT
MMPUYIUHHO-CJIICACTBCHHBIC CBA3U MCIKAY
XUMHUYCCKUM CTPOCHUCM, CBOMCTBAMH U
(GYHKIMSMU YTIIEBOJOB HA OCHOBE aHAJIN3a
PUCYHKOB U TEKCTOB B yueOHuke. [IpuBoasr
IIPUMEPHI JIUIHJIOB, BXOJAIIUX B COCTaB
OpPraHU3MOB, MECTa UX JOKAIM3ALUU U
Ouosiornyeckyro poiib. OOCYXIal0T B Ki1acce
po6IeMbl HAKOIUIEHUS )KHPOB OPraHU3MaMHU B
oeIAX yCTaHOBJICHHUA ITPUYUHHO-CIICACTBCHHBIX
CBA3EH B IPUPOJE

CocraB u cTpoeHHe
OeJKOB

CocraB u ctpoenne OenkoB. benkwu,
uu npoteuHsl. [IpocTeie u
CJIOXKHBIE O€TTKH. AMHUHOKHUCIIOTHI.
[HomunenTua. [leppuunas,
BTOpUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTYPHI OEITKOB.
Jlenarypanus Oenka

OnpenensitoT NoHATUS, POPMHUPYEMBIE B XOI€
W3Y4YEHUSI TEMBI: «OETIKU, WU IPOTEUHBD,
«TPOCTHIE U CIOKHBIE OCIIKN,
«aMUHOKHUCIIOTBI», «IOJIUMENTUAY, «IIEPBUYHAS
CTPYKTypa OEJIKOBY», «BTOPUYHAS CTPYKTYypa
OEIKOBY, «TPETHYHAs CTPYKTypa OEIKOB»,
«4EeTBEPTHYHAS CTPYKTypa OCJIKOBY.
XapakTepu3yroT COCTaB U CTPOEHUE MOJIEKYJ
0eNKOB, IPUYUHBI BO3MOKHOT'O HapyILIEHUs
MIPUPOJHOM CTPYKTYpHI (AeHaTypanuu) OEiIKoB.
[IpuBoAT IpUMEpPHI JeHATYypaluu OEITKOB

117
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OyHKIMHN OEIKOB @OyHKIUN OEIKOB: CTPOUTEIIbHAS, VY craHaBIMBaOT IPUYUHHO-CIIEICTBECHHBIE I18
JBUTaTeIbHAasl, TPAHCIIOPTHAs, CBSI3M MEXAY XUMHUYECKUM CTPOCHHUEM,
3allUTHAs, pEryJIATOpHas, CBOMCTBAaMM U (YHKLUSAMH OEJIKOB HAa OCHOBE
CUTHAJIbHAs, JHEpreTuyecKasi, aHaJIM3a PUCYHKOB U TEKCTOB B y4eOHUKE.
KaTaJuTHYeCcKas [IpuBoasT npruMepbl GENIKOB, BXOIALINX B
COCTaB OPraHU3MOB, MECT UX JIOKAJIU3ALUU U
OMOJIOTNYECKOI poJIH
Hyxnennosbie HyxnenHoBbIE KHCTIOTBI. OmnpenensroT NoHATHSA, POPMHUPYEMBIE B XOJ1€ 119
KHMCJIOTBI Jle30kcuprOOHYKIEHHOBAsI M3y4YEHUs TEMBI: «HYKJIEMHOBAsI KUCIOTA»,

kucinota, i JJHK.
PubonykienHOBast KUCIIOTA, HITH
PHK. A3ortucteie ocCHOBaHUS:
aJICHUH, TyaHUH, IMTO3UH, TUMUH,
ypatui. KoMiieMeHTapHOCTb.
Tpancnoptaas PHK (TPHK).
Pu6ocomuas PHK (pPHK).
Nudpopmannonnas PHK (uPHK).
Hykneorua. /IBoiiHast cimpaiib

«J1€30KCHPUOOHYKIIENHOBAS KUCIIOTA, UITU
JHK», «puOoHyKIEnHOBAS KUCIOTA, WIH
PHK», «a30THCTBIC OCHOBAHHSY, «aJACHUH,
«TYaHUH», «IIUTO3UH», KTAMHHY, «ypaLlu»,
«KOMIUIEMEHTApHOCTb, «TpaHcnopTHas PHK
(TPHK)», «pubocomuas PHK (pPHK)»,
«uHpopmanmronHas PHK (uPHK)»,
CHYKJIEOTU», «aBorHas cnupaib [JHK». [laroT
XapaKTepUCTHKY COCTaBa U CTPOEHUS MOJIEKYJI
HYKJIEMHOBBIX KUCJIOT. Y CTAaHAaBIIMBAIOT
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKY
XUMHUYECKUM CTPOEHUEM, CBOMCTBAMU U
(GYHKIMSAMU HYKJIEHHOBBIX KHCJIOT Ha OCHOBE
aHaJM3a PUCYHKOB U TEKCTOB B yUeOHUKE.
[IpuBoAT NpUMEpBI HYKIEUHOBBIX KUCIIOT,
BXOJIAIIMX B COCTaB OPraHU3MOB, MECT UX
JIOKAJIU3alMK U OMOJIOTHYECKOM POJIH.
CocrapnsroT maH naparpaga yuyeOHUKa.
Pemarot Ouonoruueckue 3agauu (Ha

12




MaTeMaTUYECKUI pacueT; Ha IPUMEHEHUE
MIPUHIIUITA KOMIIJIEMEHTAPHOCTH )

9 AT® u npyrue Anenosuntpudochar (ATD). OmnpenenstoT NoHATHSA, POPMUPYEMBIE B XOJ1€ I110
OpraHUYECKUE Anenosunnudocdar (ALD). M3y4YEeHUs TeMBI: «aJieHo3uHTpudochar
COCTMHECHUS KIIETKH Anenozuamonodochar (AMD). (ATD)», «anenozuraudocdar (ALD)»,
Makpospruueckas CBs3b. «anenosuaMoHodochar (AMD)y,
BurtamuHsbl )xupopacTBopuMbIe U «MaKpO3PruUuecKast CBSI3bY», «GKUPOPACTBOPUMBIE
BOJIOPACTBOPHMEIE BUTaMHHBI», «BOJIOPACTBOPUMBIC BUTAMHHBI.
XapakTepu3yloT COCTaB U CTPOCHUE MOJICKYIIBI
AT®. [TpuBoasT NpUMEpPHI BATAMUHOB,
BXO/ISIIIIMX B COCTAB OPTaHU3MOB, U UX
Ouosorndyeckoii posu. ['OTOBAT BBICTYIUICHHUE C
COOOIIIEHUEM O POJIH BUTAMUHOB B
(YHKIIMOHMPOBAHUH OpraHM3Ma 4eJoBeKa (B
TOM YHCJIE C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
TexHosoruit). O0CyX1atT pe3ynbTaTsl pabOThI
C OTHOKJIACCHUKAMHU
10 buonornueckue [TonsTHE O KaTanM3aTopaXx. OnpenenstoT NoHATUs GOPMHUPYEMBIE B X0/1€ 1111
KaTaJln3aTopsl buonornyeckne KaTaanu3aTopsl. W3Y4YEHUSI TEMBI: «KaTalIu3aTop», «PepMeHT»,

®epment. KodpepmeHT. AKTUBHBIN
LEHTp epMeHTa.

Jlabopamopuasa paboma
Pacmenuienue nepokcuaa

BOI0POaa epMEHTOM KAaTaJIa301

«KO(epMeHT», «aKTUBHBIA LEHTP hepMeHTaY.
XapakTepusyroT poJib OMOJIOTHIECKUX
KaTaJau3aTopoB B KieTke. ONMUCHIBAIOT
MeXaHu3M paboTsl pepmeHTOB. [IpuBoasAT
npuMepbl PEepMEHTOB, UX JIOKATIU3AIMU B
OpraHu3Me 1 ux OMOJIOrMYecKOi poJiu.

Y cTaHaBIMBaOT IPUYMHHO-CIIEACTBEHHBIE
CBSI3M MEXAy OeKOBOI nmpupooii hepMeHTOB U
ONTUMAJIbHBIMU YCIOBUSIMH MX

13




¢ynkunonupoBanus. OTpabaThIBalOT YMEHUS
(bopMyIIHpPOBATH TUIIOTE3bI, KOHCTPYUPOBATH,
MPOBOJIUTH IKCIIEPUMEHTHI, OIICHUBAThH
MOJTyYCHHBIC PE3YJIbTAaThl HA OCHOBE
coJiepkaHus Jab0paTOpHON PabOTHI

11

Bupycsl

Bupycsi. Kancug. Camoc6opka
BUPYCHBIX YacTull. Lluki pa3Butus
BHpYyca

OnpenenstoT NoHATUS, POpMHUpPYyEMbIE B XOI€
W3Y4YECHUS TEMBI: «BUPYCHI», «KAIICHI»,
«caMocOopkay. XapakTepu3yloT BUPYChI KaK
HEKJIETOUHBIC ()OPMBI )KU3HH, OMTUCHIBAIOT ITUKJI
pa3Butus BUpyca. OnMUCHIBaIOT 00U TITIaH
cTpoeHus BUpycoB. [IpuBoaaT npumepsl
BUPYCOB U 3a00J1€BaHU1, BHI3bIBAEMBIX UMH.
OO6cyxnarT MpoOIeMbl IPOUCXO0XKICHUS
BHUPYCOB

1112

12

Oo6o0maromuit ypok
10 TEME
MonexkynsapHbIi
ypoBeHb Tect 1o
TemMe
MoJiekyJIsipHbIH
YPOBEHb

OnpenenstoT NoHATHS, CPOPMUPOBAHHBIE B
X0JIe U3y4eHUs TeMBI. J[aroT OLleHKY
BO3paCTAOIIEH POJIM €CTECTBEHHBIX HAYK U
HAy4YHBIX UCCIIEJOBAHUN B COBPEMEHHOM MMPE,
MIOCTOSITHHOMY IPOLIECCY ABOIIOLUM HAYYHOTO
3HaHuA. OTpabaThIBAIOT YMEHUS
(bopMyIIHpoBaTh FMIOTE3bl, KOHCTPYUPOBATb,
MIPOBOAUTH SKCIIEPUMEHTHI, OLIEHUBATh
IIOJIyYE€HHBIE PE3YJIBTATHI

114-12

Kaerounslii ypoBens (/] uacos)
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13 Knerounsrii ypoBenb: | OO0Imas XxapakTepucTuka OnpenenstoT NoHATHSA, POPMUPYEMBIE B X0J1€ 113
oOuras KJIETOYHOTO YPOBHS OpraHU3allui | U3YUYCHHs TEMBI: «KIJIETKa», «METObl U3YUCHUS
XapaKTepUCTHKA xuBoro. Kiierka — CTpykTypHasi U | KJIETKH», «CBETOBasi MUKPOCKOIHUS»,

(GyHKIIMOHATbHAS €IMHUIA )KU3HH. | «3JIEKTPOHHAS MUKPOCKOIUS», «KIETOYHAS
XUMUYECKHI COCTaB KIETKH. TEOpUs». XapaKTepU3yIoT KIETKY KaK
MeTo1bl U3y4YCHHSI KIICTKH. CTPYKTYPHYIO ¥ (DYHKIIMOHAIBHYIO STUHUILY
OCHOBHBIE TIOJIOKEHUS KJICTOYHON | KHU3HHU, €€ XUMHUYECKHIA COCTaB, METO/IbI
TEOpUHU n3yuyeHus. OOBSCHAIOT OCHOBHBIE TIOJIOKEHUS
KJIeTOYHOU Teopur. CpaBHUBAIOT IPUHITUTIBI
paboThl U BO3MOXHOCTH CBETOBOU U
ANEKTPOHHONW MUKPOCKOIIUYECKON TEXHUKU

14 OOmme cBeaeHus o OO1u11e cBeieHUs O CTPOCHUHU OmnpenenstoT noHATHSA, GOPMHUPYEMBIE B XO/1€ 114
kieTkax. Kietounas kietok. [urormasma. Snpo. U3YYEHUSA TEMBL: «LUATOIUIA3Ma», «IApPO»,
MeMOpaHa Opranouner. Membpana. «OPTaHOUJIBI», «MEeMOpaHay, «KIeTOYHAas

Krnerounas memOpana. @aromnuros.

S — MeMOpaHay, «(parouTos», «IUHOIUTO3Y.
XapakTepu3yIoT U CPAaBHUBAIOT MPOIIECCHI
(baromuTo3a 1 muHONNUTO3a. ONMKUCHIBAIOT
0COOEHHOCTH CTPOEHHUS YacTel U OPraHOUI0B
KJICTKH. Y CTaHABIIMBAIOT IPUYUHHO-
CJICJICTBEHHBIC CBSI3M MEKIY CTPOCHUEM KIICTKH
1 OCYLIECTBIICHUEM €10 MPOLECCOB (aronurosa,
CTpoeHHEeM U QYHKIIUSIMHU KIETOYHON
MeMOpaHbl. COCTaBISIOT TUIaH naparpada

15 Anpo SAnpo, ero ctpoeHue u GyHKIIUU B OnpenensroT moHATUs, POPMUPYEMBIE B XOIE 115

kieTke. [IpokaproTel. DykapHoTHI.
XPpOMOCOMHBII HAOOP KIETKH

HU3YUCHUS TCMBI: «IIPOKAPUOTEID», <«QYKAPHUOTHI»,
XPpOMATHH», «KXPOMOCOMELID», KKApHUOTHII»,
«COMATHUYCCKUEC KICTKN)), <<}11/I1'[J'[OI/I)]HBII>1
Ha60p», «T'OMOJIOTUYHBIC XPOMOCOMEI»,

15




«TaryIOUTHBIA HA0OP XPOMOCOMY, KTaMEThI,
«IAPBIIIKO». XapaKTEPU3YIOT CTPOCHHE siIpa
KJIETKH M €70 CBS3M C DHIOIUIA3MaTHYECKOM
ceThio. Pemaror OMoIornyecKue 3a1auu Ha
OIpeIEIIEHUE YUCIIa XPOMOCOM B TallJIOUIHOM M
JTUTUIONTHOM Habope

16 DHJI0IIa3MaTHyYecKasi | DHAOIIIa3MaTH4eCKas CETh. OnpenensroT NoHATHS, GOPMUPYEMBIE B XOJ1C I116
ceTb. PubocoMel. Pu6ocombr. Kommiexe I'ombku. HU3Y4YE€HUS TEMBL: «QHIOILIa3MaTH4YECKas CEThY,
Kommexc Tomppin, | J1H30COMBI «pHOOCOMBI», «KOMILIEKC ["0JIbIKI»,

JInzocomsl «JTU30COMBI». XapaKTepU3yIOT CTPOCHUE
TIEPEUYHCIICHHBIX OPTAaHOUIOB KJIETKHU U UX
GbyHKIUHU. Y CcTaHABIMBAIOT TIPUYUHHO-
CIIEICTBEHHBIE CBS3H MEXKAY CTPOCHHEM U
GyHKIUSIMU OMOOTHUECKUX CUCTEM Ha
npuMepe KJIETKH, €€ OpraHOUI0B U
BBITIONHSIEMBIX UMH QyHKIMIA. PaboTator ¢
WUTIOCTPAUAMH Y4eOHUKa (CMBICIOBOE
YTCHUE)

17 MuroxoHpuu. Muroxonapuu. Kpucrtsl. OnpenensitoT NoHATUS, POPMHUPYEMBIE B XOI€ 17
[TmactrpL. [InacTuapl: TEHKOILIACTHI, M3Yy4YCHMS TECMBI: «KMUTOXOHJAPHUN», KKPHUCTHD,
Knerounpiii nentp. XJIOPOILIACTHI, XPOMOILIACTHI. «ITACTHIBD», «IEHKOIIACTEI», «XJIOPOILIACTBI,
Opranousl r K . .

panbl. Kinetounsrii meHTp. «XPOMOIUIACTHIY, «TPAHBIY, «KJIETOYHBIN
iiifgg:;'e [uTtockener. MUKPOTPYOOUKH. LEHTPY, «ITUTOCKENET», «MHUKPOTPYOOUKU,
BKIIOYEHHS Hentpuonu. Bepereno aenenus. LEHTPUOINY, «BEPETEHO JEICHUS»,

Pecunuxu. JKryruku. Kiierounsie
BKJIFOUEHUS

«PECHUUYKWNY, GKT'YTUKN), «KJIETOYHBIE
BKJIIOYEHUS». XapaKTEPU3YIOT CTPOEHUE
MIEPEUYMCIICHHBIX OPTaHONUIOB KIIETKH U UX
¢GbyHKIUHU. Y CcTaHaBIMBAIOT IPUYMHHO-

16




CIICJICTBEHHBIC CBS3H MEXKIY CTPOCHHUEM U
GyHKIHMSIMU OMOJIOTUYECKHX CUCTEM Ha
pUMepe KIETKH, €€ OPTraHOUIOB
BBINOJIHAEMBIX HMU QyHKIMH. Paborator ¢
WLUTIOCTPAIMSIMUA y4eOHUKa (CMBICTIOBOE

YTEHUE)

18 OcobenHoctu [IpokapuoTsl. DyKapuOTHI. OnpenensroT NoHATHS, GOPMHUPYEMBIEC B X0 I118
CTPOCHUA KIICTOK AnadpoOsL. CropbL. HU3YYECHUS TEMBI: «IIPOKAPUOTHI», «IYKAPUOTHD,
OyKapuor 1 Heptbi cxozcTBA 1 pasIunA «aHa’pOObD», «CIIOPBI». XapaKTEPU3YIOT
fpoxapuot IJICTOI IPOKAPHOT M SYKAPHOT. 0COOEHHOCTH CTPOEHHUS KJIETOK IIPOKApUOT U

Jlabopamopuasa paboma

PaccMaTpHBAHME KIETOK sykapuoT. CpaBHUBAIOT OCOOCHHOCTU CTPOCHHUS
GaKTepuii, pacTenmuii n KJIETOK C LIE€JIbIO BBISIBIICHUS CXOJICTBA U
*KMBOTHBIX M0/ MUKPOCKOIIOM pasIanA

19 AccummiAnus u Accummisinyst. Jluccumuiianus. OmnpenensroT NOHATHSA, POPMHUPYEMBIE B XOJ1€ nl9

ANCCUMHUIIALIMAL. Merabonuzm U3YYEHUS TEMBI: «aCCUMUIIALIUSY,

Metabomnm3m IUCCHUMUIALHAS), «<MeTabommu3M». OOCYKIatoT
B KJ1acce MpoOJIeMHbIE€ BOIPOCHI, CBSI3aHHBIE C
nporeccaMy 0OMeHa BeIeCTB B OMOIOTHYECKUX
cUCTEMax

DOHepreTu4ecKuit Henomnnoe kucnoponnoe OnpenenstoT NOHATHSA, POPMUPYEMBIE B X0J1€ n20

0OMEH B KJIETKE

(hepMeHTaTHBHOE pacIeIICHNE
rroko3el. I'mukomu3. Ilomaoe
KHCJIOPOJTHOE PACIICIIIICHUE
rimroko3sl. KireTouHoe npIxanue

W3Y4YEHUSI TEMBI: «HETIOJTHOE KHCIOPOJIHOE
(hepMEeHTaTUBHOE pacCIIEJICHUE TITFOKO3bI»,
«TJIMKOJIU3Y, «TIOJTHOE KHCIOPOJIHOE
paclIlerIeHHe TIII0KO3bD», «KJIETOYHOE
JbIXaHHEe». XapaKTEPU3YIOT OCHOBHBIE TaIlbl
SHEPreTUYeCKOro oOMeHa B KJIeTKaxX
opranu3moB. CpaBHUBAIOT YHEPTrEeTUUECKYIO

17




3¢ (HEKTHBHOCTH TITUKOJIM3a U KIIETOYHOTO
JIBIXaHUS

20

dotocunTes u
XEMOCHHTES

3Havenue GorocuHTe3a. CBeToBas
¢aza porocunTesa. TemHoBas ¢aza
¢dotocunTesa. DoTonu3 BoAbL.
XemocuHTE3. XeMOTPOQBI.
Hurpudunupyronme 6akrepun

OmnpenenstoT NoHATHSA, POPMUPYEMBIE B XOJ1€
U3y4eHUs TeMBbI: «cBeToBas (haza GOTOCUHTE3a,
«reMHoBas ¢asza GporocuHTe3a», «POoTOIU3
BOJIBI», «XEMOCHHTE3», «XEMOTPO(BI»,
«HUTpUpuIUpyomue 6akrepun». PackpbiBaroT
3Ha4eHHEe POTOCHHTE3a. XapaKTEPU3YIOT
TEMHOBYIO U CBETOBYIO (pa3bl poTOCHHTE3A 11O
cXeMe, IpUBeJIeHHON B yueOHuKe. CpaBHUBAIOT
nporecchl (POTOCHHTE3a U XEMOCHHTE3A.
Pemraror pacueTHbie MaTeMaTHYECKHE 3a/1a4H,
OCHOBaHHbIE Ha (PAKTUYECKOM OHOJIOTHYECKOM
MaTepuale

n21-22

ABTOTpOGBI U
reTepoTpodbI

ABtoTpodsl. ['eTepoTpodsl.
doToTpodsl. XeMOTPOPHI.
Canpodurtsl. [lapa3utsl.
I'ono3oiiHoe nuTanue

OnpenenstoT NOHATHSA, POPMUPYEMBIE B X0J1€
U3YUYEHUS TEMBI: «aBTOTPO(DHI»,
«reTepoTpodbl», «POTOTPODBD, «XeMOTPODBD»,
«CanpoQUTHI», «IIaPA3UTHD», «TOJI030HHOE
nuTanuey». CpaBHUBAIOT OPTaHU3MBI IO CIIOCO0Y
MOJTyYCHHS TUTATENBHBIX BemecTB. COCTaBISIOT
cxemy «Kiaccuduranust OpraHu3MOB 110
CTIOcO0y MUTAHUSD) C TIPUBEICHUEM KOHKPETHBIX
MIPUMEPOB (CMBICIIOBOE YTEHHUE)

21

Cunres O€JIKOB B
KJIETKE

Cunre3s 6enkoB B kieTke. ['eH.
I'enernueckuii kox. Tpurier.
Konon. Tpanckpumnimsi.
AHTUKOJIOH. TpaHcasuus.
[Tonucoma

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJI€
U3Y4YEHUS TEMBI: «I'€H», «T€HETUYECKUN KO,
TPUILIET», «KOAOH», KTPAHCKPHUIILIU»,
«AHTUKOJOH», «TPAHCIIALUAY», «IIOJIACOMAY.

n23
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XapakTepu3yoT IPOLECCH, CBI3aHHBIE C
OuocuHTe30M Oeika B KieTke. OnMuchIBatOT
IIPOLIECCHI TPAHCKPUIILIUU U TPAHCIIALUU
MPUMEHSS IPUHLIMI KOMIIJIEMEHTaApHOCTH U
IeHETUYECKOro Koja

22 Jlenenue KneTku. JKu3HeHHBIN HUKT KIeTKA. MuTo3. | Onpenenstor moHaTus, GopMupyeMbie B X0/1e n24
Muto3 Hurtepdasza. [Ipodaza. Metadasa. M3y4YEHUS TEMBI: «KMHUTO3», «<MHTEep(]azar,
Amnadasza. Tenodasa. «tpodazay, «meradaszay, «anadasa,
Penynnukanus. XpomaTtusl. «renodazay, «peayIIMKAIUD, «XPOMATUIIBIY,
Lentpomepa. Bepereno nenenus «LIEHTPOMEPA», «BEPETEHO JECIICHUS».
XapakTepusyroT OMOJIOrM4YECKOe 3HaUEHHE
MuTO3a. OMIHCHIBAIOT OCHOBHBIE (Pa3bl MHTO3A.
YcTaHaBIMBalOT NPUYMHHO-CIIEACTBEHHbIE
CBSI3M MEXAY MPOJOKUTEIHHOCTBIO JeNICHUs
KJIETKU U TIPOJAOJKUTEIBHOCTHIO OCTaIBHOTO
Neproja )KU3HEHHOTO LIMKJIA KIIETKU
23 O6o06maromuit ypok nl3-24
o Teme KneTouHsrit
ypoBeHb Tect mo
Teme Kierounbii
YPOBEHb
Opranu3mMeHHblii ypoBeHb (/4 uacos)
24 Pazmuoxenue OO01mas xapakTepucTHKa OnpenensroT moHATHS, POPMUPYEMBIE B XOJIE 25
OpraHu3MOB OpPraHU3MEHHOI'0 YPOBHSI. U3Y4YEHUs TEMBI: «Pa3MHOKEHHUE OPTaHU3MOBY,

PaszMmuOXeEeHHE OpTaHHU3MOB.

«becnoioe Pa3MHOKCHUEC), KITOUKOBAHUCH),
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becnonoe pasMHO)KeHHE.
IloukoBanue. Jlenenue tena
HaziBoe. Criopsl. BerertatuBHoe
pasmHosxenue. [TonoBoe
pasMHoOKeHue. ['ameTshl.
I'epmadpoautsl. CeMEHHUKH.
SAnunuku. CiepMaTo30U/Ibl.
SIHIeKIeTKH

«JIETICHUE TeNa, «CIIOPbD», «BEreTaTUBHOE
Pa3MHOXKEHHE», «T10JI0BOE PA3MHOKEHUE,
«TaMeThD», «repMadpoUThI», «KCEMEHHUKN»,
«IMYHUKH», «CIIEPMATO30MIbI», «IHLEKIIETKI.
XapaKkTepu3yroT OpraHu3MEHHBIN YPOBECHb
OpraHM3alUH KHUBOTO, IIPOLECCHI OECIIONOr0 U
II0JIOBOT'O Pa3MHOKEHHUsI, CPAaBHUBAIOT UX.
OnuchIBarOT criocoObl BEreTaTUBHOTO
pa3MHOKEHHUs pacTeHui. [IpuBoasaT npumepsl
OpPraHU3MOB, Pa3MHOKAIOIIMXCS ITOJIOBBIM U
0€ecroJIbIM MyTeM

25-26 | Pa3BuTuE N0JIOBBIX Craguu pa3BUTHS MOJIOBBIX KJIETOK. | ONpenesstoT NOHATHS, OPMUPYEMBIC B X0OJI€ 26
KICTOK. Meiio3. I'ameTorenes. [lepuon HU3YYEHUS TEMBI: «TaMETOIEHE3», «IIEPUOL
OmnosoTeopenne pasmHokenus. [Tepuos pocTa. Pa3MHOKEHHSA», «IIEPHOJ] POCTA», «IIEPHO

[Tepuon co3peBanus. Meito3: Meiio3 | co3peBaHuA», «Meno3 I», «meios 11y,

I u meito3 II. Konbroranus. «KOHBIOTALUAY, KKPOCCUHTOBEP),

Kpoccunrosep. HanpaBurensHbie «HAIIPAaBUTEJBHBIE TENbIAY,

tenbla. OmaoJ0TBOpeHHE. 3UroTa. | «OIJIOIOTBOPEHHUEY, «3UT0Ta», «HAPYKHOE

HapyxHoe omiogorsopenue. OIUIOJIOTBOPEHHEY, KBHYTPEHHEE

BnyTpenHnee oninon0TBOpeHueE. OIUIOJIOTBOPEHHEY, «IBOMHOE OIJIOJI0TBOPEHHE

JIBOWHOE OIIIOOTBOPEHUE Y Y OKPBITOCEMEHHBIX», «3HIOCTIEPM.

MOKPBITOCEMEHHBIX. DHA0CTIEPM XapakTepusyroT CTaJIUU Pa3BUTHS MOJIOBBIX
KJIETOK Y CTaJIUi MEN03a [0 CXEMaM.
CpaBHMBaIOT MUTO3 U Mel03. OOBSICHAIOT
OHMOJIOTMYECKYIO CYIIHOCTh MUTO3a U
OTUIOIOTBOPEHHUS

27 NunuBunyansHoe OnTorene3. OIMOPHOHAIBHBIN OnpenensroT NoHATHS, GOPMUPYEMBIE B XOJ1€ 27
pasBuTHe TIepUOJI OHTOTEHEe3a (AMOpPHOTeHe3). | M3YUCHUS TEMBI: KOHTOTCHE3Y,

20




OpPraHU3MOB. [TocToMOpHOHANBHBIH TIEPUOT «OMOpPHUOHAIIBHBIN TIEPUOJT OHTOTEHE3a
buorenernyeckuit ontorenesa. [Ipsimoe pazputue. (3mOpuroTreHes)», «mocTIMOPUOHAIBHBIN MTEPUOT
3aKkoH Henpsamoe pa3BuTHe. OHTOIEHE3a», IPSAMOE PA3BUTUEY, KHENPSIMOE
buorenernueckuii 3akoH. 3aKOH Pa3BUTHEY», «3aKOH 3apOJBIILIEBOrO CXOACTBAY,
3apOJBIILIEBOIO CXO/ICTBA. «OUOTEeHETUYECKU 3aKOHY, «(UIOTeHE3.
buorenernueckuii 3aKoH. XapakTepu3yroT NEPUOIbl OHTOTECHE3A.
dusoreses OnuceIBatOT 0COOEHHOCTH OHTOT€HE3a Ha
MpUMEpPE PA3IMUHBIX TPYIIIT OPTaHU3MOB.
OOBACHAIOT OMOJIOTUYECKYIO CYIIIHOCTh
OMOTCHETHYECKOTO 3aKOHA. Y CTAHABJIUBAIOT
MIPUYMHHO-CIIEACTBEHHBIE CBSI3U HA MIPUMEpE
YKUBOTHBIX C MIPSMBIM U HENPSIMBbIM Pa3BUTUEM
28-29 | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HACTIEAOBaHUS OnpenenstoT moHATUs, PopMUpPyEMbIE B XO€ 128
HacCJICAOBaHUA NPHU3HAKOB, YCTAHOBJICHHBIC I W3YYECHUS TEMBI: «THOPHI0JIOTHUECKUNA METOI»,
IIPU3HAKOB, Mennenem. Monorubpusoe «UHCTBIE TUHUMY», KMOHOTHOPUTHBIE
YCTaHOBJICHHbBIE ckpeuuBanue. [{luronornueckue
I'. Mennenem. OCHOBBI 3aKOHOMEPHOCTEN CKPCTLHBAHIT, CQIICTRHEIE TEHBD,
MOHOTHOPHTHOE HACITEIOBAHHS TIPH «TOMO3UTOTHBIE U TE€TEPO3UTOTHBIC
CKpeIMBaHue MOHOTHOPH/IHOM CKPELIMBAHUL. OpPTaHU3MBbD», «TOMUHAHTHBIC U PEIIECCUBHBIC

I'u6puonoruyeckuiit MeTos.
Uucteie tuauK. MOHOTHOpUTHBIE
CKpEUIMBaHUs. AJUIENIbHBIE T€HBI.
['OMO3UrOTHBIE U TETEPO3UTOTHBIE
opranu3Msl. JJloMUHaHTHBIE U
pELIECCUBHBIE MPU3HAKHU.
Pacmennenue. 3aK0OH YHCTOTHI
ramer.

Ipaxmuueckas paboma

Pemenne reHeTHYECKUX 3a4a4 Ha

MOHOFI/I6pI/IIlHOC CKpCUINBAHUC

MPU3HAKN Y, «PACHIEINICHUEY, «3aKOH YUCTOTHI
raMmeT». XapakTepu3yrT CYIIIHOCTh
rudpuaoaoruieckoro Mmetoaa. OmuchBaOT
ONBITHL, poBOAUMBIE [.MeHnenem o
MOHOTHOPUAHOMY CKperuBaHuio. COCTaBISIOT
cxeMmbl ckpenuBanusi. OOBACHSIOT
[UTOJIOTHYECKHE OCHOBBI 3aKOHOMEPHOCTEMN
HacJeA0BaHUs TPU3HAKOB MPYU MOHOTUOPHIHOM
CKpelMBaHuM. Pemarot 3a1aum Ha
MOHOTHOPHHOE CKPEIINBAHNE
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30 Henonnoe HenonHoe toMuHMpOBaHUE. OnpenenstoT noHATHA, GOPMHUPYEMBIE B XO/1€ 29
JIOMUHUPOBAHHUE. I'enorun u penoruIL HU3YYEHUA TEMBI: «HEIIOJIHOE JOMUHUPOBAHUE,
Tenotun i Genotun. | AAHAM3UPYIOLIEE CKPELIMBAHUE. «TEHOTHI», «(PEHOTHII», «AHATU3UPYIOIIEEe
A Ilpakmuueckasn paboma X
HaJIM3UpYIOIIee CKpEIlMBaHUE». XapaKTEPU3YyIOT CYIIHOCTb
Pemenue reHeTu4ecKux 3ajaq Ha
CKpeIllMBaHUe acTel0 aHaJIM3HUpyollero ckpemuBanus. CocTaBisoT
HacJlel0BaHUe MPU3HAKOB NMPHU
CXEMBbI CKpellMBanus. Pemraror 3aaum Ha
HeIMoJIHOM JOMHUHHPOBAHUU
HacJe0BaHUE MPU3HAKOB MPU HEMIOJHOM
JIOMUHUPOBAHUH
31-32 | durubpugHoe JlurubGpuiHoe CKperBaHue. OnpenensroT MoHATHS, POPMHUPYEMBIC B XOIC 1130
CKpelIuBaHue. 3aKoH 3aKOH HE3aBHCHMOIO W3Y4YEHUS TEMBI: «IMTUOPUIHOE CKPEIIMBAHUE,
HE3aBUCUMOTO EacnenogaHm TIpU3HAKOB. «3aKOH HE3aBMCHMOTO HACJIEI0BAHHUS
OJINTUOPHUIHOE CKpEIIUBaHUE.
HacJeI0BaHUs PHI pett MIPU3HAKOBY, «IIOJUTHOPUIHOE CKPEITMBAHUE,
Pemerka Ilennera.
MIPU3HAKOB Hpaxmuyeckas paboma «pemietka [lenneray. J[atoT XxapakKTepUCTUKY U
PellieHne reHeTHIecKnx 3a1a4 OOBSCHSIIOT CYITHOCTh 3aKOHA HE3aBUCHMOTO
HacyenoBaHus MpU3HAKOB. COCTaBISIIOT CXEMBI
ckpeuuBanus u peuietku [lennera. Pemator
3a/1auv Ha JUTHOPUIHOE CKPEIIUBaHUE
33 I'enernka nona. I'enernka nona. HacnenoBanue OnpenenstoT moHATUS, POPMHUpPYEMBIE B XOE 31

CueruieHHOE C IMOJIOM
HacCJIEJOBAHUE

MIPU3HAKOB, CIIETUICHHBIX C MOJIOM.
AytocoMsl. [1o110BBIE XPOMOCOMBI.
['omorameTHbIM U reTeporaMmeTHbIN
moJ1. ClieIICHHE T€HA C MOJIOM.
Ilpakmuueckasa paboma

Penrenue reHeTn4ecKux 3aJa4 HA

HacJIeA0OBaHHUE MIPU3HAKOB,
CHCIVICHHBIX C MOJIOM

HU3YyUYCHUS TEMBI: «<ayTOCOMBI», ITOJIOBBIC
XPOMOCOMBI», «TOMOTaMETHBIH I10J1»,
<<FCT€p0FaMeTHLIﬁ I10JI», «CHICIIJICHUE I'€HAa C
mosiom». J[atoT XapaKTepUCTUKY U OOBACHSIOT
3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB,
CLIETUIEHHBIX C M0J0M. COCTaBIISAIOT CXEMBI
CKpEIMBAHUA. Y CTAaHABIIMBAIOT IPUYUHHO-
CJIEICTBEHHBIE CBSI3HM Ha IPUMEPE 3aBUCUMOCTH
pa3BUTHSI [10J1a OCOOHM OT €€ XPOMOCOMHOI'0
HaOopa. PemaroT 3a1aun Ha HaclieJOBaHUE
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MPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

34 3aKOHOMEPHOCTH 3aKOHOMEPHOCTU U3MEHYUBOCTH: OnpenensroT NOHATHS, GOPMUPYEMBIE B XOJIC 32
U3MEHYUBOCTH: MO/ (UKALMOHHAS U3MEHYHBOCT. W3Y4YECHUSI TEMBIL: «U3MEHUYUBOCTEY,
Mo (pHKALMOHHAS Monudukaruu. Hopma peakim. «MOJMPUKALUNY, «MOTU(PHKALIMOHHAS
Ilpakmuueckaa paboma
W3MEHYUBOCTb. W3MEHUYUBOCTbY, KHOPMa PEAKIIHI.
BobisiBiIeHNe U3MEHYHUBOCTH
Hopwma peaxiuun XapakTepu3yoT 3aKOHOMEPHOCTH
OpPraHu3MoB .
MOIU(DHUKAITMOHHON H3MEHUYNBOCTH OPTaHU3MOB.
[TpuBoasT pUMepbI MO (DUKAITUOHHON
M3MEHYMBOCTH U MPOSIBIICHUNA HOPMBI PEAKIIUH.
YcTaHaBIMBalOT NPUYHHHO-CIIEACTBEHHbIE
CBSI3M Ha IIPUMEpPE OPTaHU3MOB C IIMPOKOH U
Y3KOW HOPMOM peakinu. BeInoaHsoT
MIPAKTUYECKYIO pPabOTy MO BBISIBICHUIO
M3MEHYMBOCTH Yy OPTaHU3MOB
35 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH U3MEHUYHUBOCTH: OnpenenstoT NOHATHSA, POPMUPYEMBIE B X0J1€ 33
N3MCHUYUBOCTH: MyTallUOHHAA U3MCHUYUBOCTD. U3Y4YEHUS TEMBI: «T€HHBIE MyTallUN»,
MyTallMOHHas ITpuuHbl MyTalKi. «XPOMOCOMHBIE MYTaILlHI», «T€HOMHBIE
U3MEHYUBOCTh ['enHBIC, XPOMOCOMHBIE U

F€HOMHBIE MyTallMHU. Y Tpara.
Heneuus. dynnvkanus. MaBepcus.
Cunnpowm Jlayna. [onunnonaus.
Konxumun. MyrareHHbie BemiecTsa

MYTaIII», KyTPATay, IS,
«TYTUTAKALIAS, KAHBEPCHSI», KCHHAPOM
JlayHay, «IONMHTIIOUANS», «KOIXULITHY,
«MYyTareHHbIE BEIECTBAY». XapaKTePU3YIOT
3aKOHOMEPHOCTH MYTAI[MOHHON H3MEHYUBOCTH
opranu3moB. [IpuBoIAT mpUMepsl MyTalUl y
opranu3mMoB. CpaBHUBAIOT MOAU(DHUKAIIIHN U
myTaruu. O0Cy)aaroT mpooOIeMbl
HU3MEHYUBOCTH OPraHN3MOB
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36 OCHOBHBIE METOJIbI Cenexuus. ['nbpumuzanus. OnpenensroT moHATUs, POPMUPYEMBIE B XOIE 34
CEJICKIUN PaCTCHHUN, MaccoBblit 0TOOP. M3Y4YEHUS TEMBI: «CEJICKIIU», «THOPUIU3ALIH,
KUBOTHBIX 1 WHuBUyanbHbIH 0TOOP. UHCTBIE | «MAcCOBBIH OTOOPY», «MHAMBHAYAIbHBIH 0TOOPY,
MHUKPOOPTAHH3MOB nuHuK. brinskopoacTBeHHoe «YUCTBIC JIMHUNY», «OITU3KOPOJICTBEHHOE

ckpemuBanue. ['ereposuc. CKPEILMBAHUEY, «T€TEPO3UCY, «KMEKBHUI0BAS

MexBu10Bast ruOpUIA3AITHSL. rUOpUIU3AIHS», «UCKYCCTBEHHBIA MyTareHes,

HckyccTBeHHBIN MyTareHes. «OMOTEXHOIIOTHUS», KAHTHOUOTHKI.

buorexHnonorusi. AHTUOMOTUKA XapakTepu3yrT METO/IbI CENEKIITMOHHOM
pabotsl. CpaBHUBAIOT MAaCCOBBIN U
WHIUBUAYAITBHBIN 0TOOpP. ['0TOBAT cOOOMmIEHUS K
ypoKy-cemuHapy «Cenekius Ha ciayxoe
YeJIOBEKa»

37 O6o6maromuii ypok- | Cenekuus Ha CiIyx0e 4eoBeKa BricTymnarot ¢ cooOiieHus MU, 00CyKAat0T 34
ceMHUHap COOOIIIEHUS C OJJHOKIIACCHUKAMU U YUUTEISIMU

IMonyasiiuOHHO-BUA0BOI ypoBeHb (9 uacos)
38 [TonynAuronHo- [Tonstue o Bune. Kputepuu Buga: | OnpenenstoT NOHATHSA, GOPMUPYEMBIE B XOJI€ 1135

BUJI0BOM YPOBEHb:
oOmras
XapaKTEePUCTHKA

MOp(OJIOTHUECKHH,
(hbU3MOIOTHYECKUH, TeHETUYECKUH,
9KOJIOTUYECKUH, reorpaduueckui,
ucropuueckuil. Apeain. Iomynsuus.
CBoiicTBa NOMyISAIUH.
Bruornueckue cooOitecTna.
Jlabopamopuasa paboma
HN3yyenue mopdo10ruaeckoro
KpuTepus BUAa

W3Y4YEHUS TEMBI: «BUI», «MOP(OIOrHIECKHi
KpUTEpU BUJA», «(PU3NOTOTUYECKUIN KPUTEPUIl
BHUA», KTEHETUYECKUI KPUTEPUI BHIAN,
«QKOJIOTUYECKUI KPUTEPUHN BUIAY,
«reorpaduuecKuil KpUTepuil BUIa»,
«UCTOPUYECKUN KPUTEPUHN BHUIa», «apeain,
«TIOIYJISILUS», «CBOMCTBA MOIYJIALUINY,
«bunornyeckue coodmiecTray. Jlaror
XapaKTEPUCTUKY KPUTEPHUEB BUA,
MOMYJISIIMOHHOM CTPYKTYpbI BUAa. ONUCHIBAIOT
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cBoiicTBa nonysauuid. OOBSICHAIOT POJIb
PENpPOAYKTUBHON U30JIALMY B TOAIEPKAHUU
LEJIOCTHOCTH BHJIA. BBIMIOIHAIOT MPAKTUYECKYIO
paloTy 1o U3y4eHu0 MOpPHOIOrHUECKOrO
kputepus Bua. CMBICIOBOE YTEHUE

39 DKOJIOTHYECKUE [TonsTHE 00 SKOJTOTHYECKHUX OnpenensroT NoHATHS, GOPMUPYEMBIE B XOJ1€ 136
(baxToOpEI U yemOBHSL (pakropax. VcioBus CpeasL. M3y4YEHUS TEMBI: «a0UOTHYECKHE
CpeABL Okonoruyeckue pakTopsr: 5KOJIOTHYECKHE (PAKTOPBD», «OHOTUYECKUE
abnoruyeckue, OMOTHYECKUE,
IKOJIOTHYECKHE (DaKTOPBI», «aHTPOIIOTCHHEIC
AQHTPOIIOTCHHBIC. DKOJIOTHUYECKUE
KOJIOTUYECKU KTOPBD», «IKOJIOTUUECKH
YCIIOBUSI: TEMIIEPATYPA, BIAKHOCTb, SKONOTHIECKHE (PaKTOPBD, «IKONOTHHIECKHE
cBeT. Bropuunble kuMatndeckue | YCIOBHSY, «BTOPHYHbIC KIMMATHYECKHE
(aKToOpHI. (dakTope». J[af0T XapaKTEPUCTUKY OCHOBHBIX
Bnusnue 5K0JOrHYeCKUX YCIOBUM | 9KOJOTHYECKUX (DAaKTOPOB U YCIIOBHIA CPEIIBL.
Ha OpraHU3MBbl VY craHaBnuMBarOT TPUYUHHO-CIIEICTBEHHBIE
CBSA3U HA IPUMEPE BIUSIHUS SKOJIOTMUECKUX
yCIIOBHM Ha Opranu3Mbl. CMBICIIOBOE UTEHHE
40 [IpoucxoxaeHue [Ipoucxoxaenue BunoB. Passutne | OmnpenensioT NOoHATUSA, GOPMUPYEMBIE B XO/I€ 1137
BHOB. Pa3Butue 3BOJIOIINMOHHBIX HpeHCTaBHeHHﬁ. W3Y4YEHUS TEMBI: «OBOJIFOLUS», «TEOPHUSL
SBOIIOLMOHHBIX OcHoBHBIE TOJIOKEHUS Teopuu Y. JlapBHHAY, IBHKYIIHE CUITBI SBOJTIOLUN,
MpeACTaBICHUN JapBuHa.

Opomonus. Teopus [lapsuna.
JIBMKyIIME CUIIBI DBOJIIOLIMN:
M3MEHYUBOCTH, 00pHOa 3a
CYIIIECTBOBAHUE, ECTECTBEHHBIN
ot6op. CunTeTHYECKAs TEOPUS
ABOJIIOLIMU

«M3MEHYUBOCTHY, «00pb0a 3a CYIIECTBOBAHUEY,
«ECTECTBEHHBIN 0TOOP», «CUHTETUYECKas
TEOpHsI BOJIOIHIY. J[al0T XapaKTEPUCTHKY U
CPaBHHUBAIOT 3BOJIIOIIMOHHBIE TTPEICTABICHUS
K.b.Jlamapka ¥ OCHOBHBIE MOJOKEHUS YUECHUS
U.lapsuna. OOBSICHSIIOT 3aKOHOMEPHOCTH
SBOJIIOLUOHHBIX MPOILIECCOB C MO3UINI YUEHUs
Y./lapBuna. ['oToBAT cooOmIeHUs Uin
npe3eHTanuu o Y./lapBuHe B TOM 4HCIIE C
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HCIOJIb30BAaHUEM KOMIBIOTEPHBIX TEXHOJIOTHIA.
PaGoraroT ¢ IHTepHETOM KaK ¢ HICTOYHUKOM
nHpopmanuu

41

[Monmynsuus kak
3JIeMEHTapHas
€TMHUIIA DBOJIIOINHU

[TonynsmroHHas TeHETHKA.
N3menunBocTh TeHO(DOHTA

OnpenenstoT NOHATHA, POPMUPYEMBIE B X0J1€
W3YUYEHUS TEMBI: «IIOMYJISLIMOHHAS T€HETHKAY,
«reHo¢poH». Ha3pIBaloT NpUYKHBI
M3MEHYMBOCTU reHodoHaa. [IpuBoasat
MPUMEPBHI, TOKAa3BIBAIOIINE PUCTIOCOOUTETHHBIN
(amanTUBHBIN) XapakTep U3MEHEHUH
reHodona. OOCYKIar0T MPOOIEMBI ABHKYITHX
CHJI 3BOJIFOLIMH C ITO3UIMIM COBPEMEHHON
6nonorun. CMBICIOBOE YTCHHE

1138

42-43

boproa 3a
CYIIECTBOBaHHE U
€CTECTBEHHBII 0TOOD

boprba 3a cymecrBoBanue. opmsr
OOpBOEI 32 CYIIICCTBOBAHHUE.
®dopMBbI ecTeCTBEHHOTO 0TOOpa

OmnpenenstoT NOHATHSA, POPMHUPYEMBIE B XOJ1€
M3yUYEHHS TEMBI: «BHYTPUBHUIOBas OopbOa 3a
CYIIECTBOBAHUEY, «MEXBHI0Bast 00pbr0a 3a
CYIIECTBOBaHUEY, «00pHOA 3a CYIIECTBOBAHUE C
HeOJIaronpusATHBIMU YCIOBUSMU CPEBIY,
«CTaOMIM3UPYIOLINI €CTECTBEHHBINH 0TOODY,
«JIBIDKYIITUN €CTECTBEHHBIH 0TOODY.
XapaxTtepusyroT (GopMbl 60pbOBI 32
CYLIECTBOBAHHME U €CTECTBEHHOI'O 0TOOpA.
[IpuBoAT IpUMEpPHI UX MPOSIBIICHUS B IPUPO/IE.
PazpabaThiBaoT 3KCIIEPUMEHTHI IO U3YYCHHIO
neiicTBui 0TOOpa, KOTOPBIE CTAaHYT OCHOBOM
Oyayuiero yaeOHO-HCCIe0BaTEIHCKOTO
npoekTa. CMBICIIOBOE YTEHHE

1139
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44 Bunoo6paszoBanue [ToHsiTHE O MUKPOIBOJIIOLUH. OnpenensroT moHATUs, POPMUPYEMBIE B XOIE 1140
W3onsmus. ['eorpaduueckoe W3YYECHUS TEMBI: «MUKPOIBOIIOIUS,
BUJI000pa30BaHue. CU3OJISUAY», «PEIPOAYKTUBHAS U3OJISIUN,
MuxkposBostorus. M3omnsmusi. «BHJ1I000pa3oBaHue», «reorpaduueckoe
PenpoaykTuBHas U30IIALUA. BUJI000pa30BaHuEy». XapaKTEePU3yIOT
BunoobpazoBanue. MEXaHHU3MBbI reorpauueckoro
I'eorpaduyeckoe Bu1000pa3oBaHme | BHIOOOPA30BAHMSI C UCIIOIB30BAHUEM PUCYHKA
yueOHnka. CMBICIIOBOE UTEHHUE C TIOCIIETYIOLIIM
BBIJIBKCHUE TUTIOTE3 O APYTUX BO3MOXKHBIX
MeXaHU3MaxX BUJI000Pa30BAHUS
45 MaxkposBonronus [TonsATHE O MaKpPOIBOJIIOLMH. OmnpenenstoT NoHATHSA, POPMHUPYEMBIE B XOJ1€ 1141
Hanpasienust MaKpo3BOTIOIHH. M3YUYEHUS TEMBI: «MaKpPOIBOIIOLIUS,
[Tyt noctuxeHus «HAIIPaBJICHUS YBOJIIOIUHY, «OHOJIOTHYECKHIA
OHMOJIOrMYeCcKOro mporpecca mporpeccy, «OUoJIOrHYecKUiil perpeccy,
«apoMop(o3», «UIN0ATANITAIUI,
«aereneparusy. XapakTepusyroT TJIaBHbIC
HanpasieHus 3BOTOIMA. CpaBHUBAIOT MUKPO-
1 MakpodBOTIOIHI0. OOCYKIat0T MPOOIEMBI
MaKPOAIBOJIIOIUH C OJJTHOKIIACCHUKAMU H
yauteneM. PaboTaroT ¢ JONMOJTHATETBHBIMH
MH(OPMAIIMOHHBIMU UCTOYHUKAMHU C LIETBIO
MOJIFOTOBKH COOOIICHHS WIIM MYJIbTHUMEANA
Mpe3eHTalu 0 (paKTax, JOKa3bIBAIOIINX
HBOJTIOIUIO
46 Oo6o0maromuit ypox-

CEMHUHAp MO0 TeMe
HonyasinuonHo-
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BU/0BOHl YPOBEHb

JKOCHCTEMHBII YpPOBeHb (6 uacos)

47 Coob1ectBo, buotnueckoe cooO11ecTBO, WIIH OnpenenstoT NoHATUS, POpMHUpPYEMbIE B XOI€ 1142
9KoCcHCTEMA, OuoIeH03. DKOCHCTEeMA. W3YYCHHS TEMBI: «OMOTHYECKOE COOOIIECTBOY,
GuoreoneHo3 Buoreonenos «OUOLICHO3Y, «IKOCUCTEMAY, «OMOTCOLICHO3Y.

OnuchIBaIOT U CPAaBHUBAIOT HIKOCHUCTEMBI
paznuuHoro ypoBHs. [IpuBoAsST mpuMepbl
3KOCHUCTEM Pa3HOI0 YpOBHs. XapaKTEPHU3YIOT
aKBapHyM KaK UCKYCCTBEHHYIO 3KOCUCTEMY

48 CocraB u cTpyKTypa BunoBoe paznooOpaszue. OnpenenstoT moHATUS, POpMHUpPYEMbIE B XOE 1143
coo01ecTBa Mopdomoruueckas u W3Y4YEeHUS TEMBI: «BUIOBOE pa3HOOOpazue»,

MIPOCTPAaHCTBEHHAs CTPYKTYpa «BHJIOBOM COCTaBY, «aBTOTPODBI»,

coobuiectB. Tpoduyeckas «reTePOTPOdBI», KITPOTYIEHTHI,

CTpYKTypa cooduiecTBa. [IuimeBas | «KOHCYMEHTBI», «PEIYLIEHTBI, «IPYCHOCTHY,

uernsb. [Tumesast cetb. JKU3HEHHBIE | «pEIKUE BUIBIY, «BUABI-CPEI000PAZ0BATEIH.

¢dopmbl. Tpoduueckuit ypoBeHb XapakTepusyroT MOp(}OIOrHUecKyIO U
MIPOCTPAHCTBEHHYIO CTPYKTYPY COOOIIECTB.
AHaNM3UPYIOT CTPYKTYPY OMOTHYECKUX
COOOIIECTB MO cXeMe

49 MexBU10BBIE Tumnbr GMOTHYECKUX OnpenenstoT NoHATUS, POPMUPYEMBIE B XOI€ 1144
OTHOIICHUA B3anMOOTHOIIeHHH. HelTpanusm. U3Y4YEHUS TEMBI: «HEUTPAIU3M», «AMEHCAIU3M»,
OpraHu3MOB B AMEHCAIN3M. «KOMMEHCAIM3M», «CUMOUO3»,

JKOCHUCTEME Kommencanuzm.Cum6m03.

[Iporokoonepanus.
Mytyanu3m.KonkypeHus.
Xunianuectso. [lapazutusm

«(IIPOTOKOOIICPpALIUAY, «KMYTYAIIU3M),
«KOHKYPCHIUAY, «XUIIHUICCTBO,
<<Hapa3I/ITI/13M».PeH_IaIOT OKOJOTHYCCKHEC 3aJa4n
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Ha MIPUMEHEHHUE IKOJIOTUYECKUX
3akoHoMepHocTeil. [IpuBoaaT npumepsl
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX
B3aMMOOTHOLICHUI OPraHU3MOB B MOIMYJIALIUAX

50 [Toroku BewecTBa u [Toroku BellecTBa U YHEPTUU B OnpenensroT NoHATHS, GOPMUPYEMBIE B XOJIC 1145
SHEpruu B skocucteme. llnpamust HU3YYEHHUS TEMBI: «ITUPAMU/JIA YUCIEHHOCTH U
9KOCUCTEME YHCICHHOCTH M OMOMacChI GuoMacch». JIafoT XapaKTepPUCTHKY POITH

aBTOTPO(HBIX U TETEPOTPO(PHBIX OPTaHN3MOB B
sKocUCcTeMe. PemiaroT skoaorudyeckue 3aj1auu Ha
MIPUMEHEHHE FKOJIOTUYECKUX 3aKOHOMEPHOCTEHN

51 CamopasButue CaMopa3BUTHE IKOCUCTEMBI. OmnpenenstoT NoHATHSA, POPMHUPYEMBIE B XOJ1€ 1146
3KOCHUCTEMBI. OKOJIOrH4ecKast CyKIECCHs. HU3Yy4ECHUSA TEMBI: «PABHOBECUE), «IICPBUYHAs
DKOJIOTHYECKast Pasnosecue. Ileppurinas CYKIECCHUSI», «BTOPUYHAS CYKIIECCUS.

CYKIIeCCUS cykueceus. Bropuunas cykueccus XapaxkTepusyroT IPOLECChl CAMOPA3BUTHS
sKocucTeMbl. CpaBHUBAIOT NEPBUUHYIO U
BTOPUYHYIO CyKIleccuu. Pa3pabaTbiBaroT miaHa
YPOKa-3KCKypCcuu

52 O6o6maromuit ypok — | DKCKypcus B OMOTE01IeH03
9KCKYpPCHSI 110 TEME
OKOCUCTEMHBIN
YpOBEHb

buocdepusiii ypoBensb (/3 uacos)

53 buocdepa. buocdepa. Cpenoobpasyrormias OnpenensroT MoHATHS «Onocdepar, «BogHAS 1147
Cpenoobpasyromast ACATCIIBHOCTE OPraHU3MOB cpenay, «Ha3eMHO-BO3YIIHAS CPENAy, «I10UYBAY,
JESTENbHOCTD

«OpraHu3MBbI KaK Cpcaa O6I/ITaHI/I$I>),
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OpTraHU3MOB

«MEXaHUYeCKOe BO3CICTBHEY,
«(hU3HKO-XUMHUYECKOE BO3JICHCTBUEY,
«TIEPEMEIICHUE BEIIECTBAY, KTYMYCY,
«punpTpanms». XapakTepu3yrT ouochepy kKak
ri1o0aNbHYI0 SKocHcTeMy. [IpuBOIAT MpUMEpHI
BO3JICHCTBUS )KUBBIX OPTaHU3MOB Ha Pa3IUYHEIC
CpeIbI KU3HU

54 Kpyrosopor BemectB | KpyroBopot Bemects B 6nochepe. | Onpenensror moHsITHS «OMOreOXUMUIECKHMA 1148
B Ouocdepe buoreoxumuyeckuii UK. UKD, «ONOTeHHBIC (TUTATEIHLHBIC) BEIICCTBAY,
buorenusre «MHUKPOTPO(HBIE BEIIECTBA», «MAKPOTPODHBIE
(TUTaTENBbHBIC) BEIIECTRA.
BEIIECTBAY, «KMUKPOAJIEMEHTHI». XapaKTePU3YIOT
MuxkpotpodHbIe 1 MAKPOTPODHBIC 5 3
BeIecTB. MUKDOJIEMEHTHI OCHOBHBIC OMOTCOXUMHUYECKHE [IUKIIBI Ha 3eMIIe,
MCIOJIB3YS WILTIOCTPALUY YUeOHHKA.
YcTaHaBnUBalOT NPUYMHHO-CIIEICTBEHHbBIE
CBSI3M MEXAY OHoMaccoii
(TpOAYKTUBHOCTHIO) BU/IA U €T0 3HAYCHHUEM B
MOJI/IepKaHuU (PYHKITHOHUPOBAHUS COOOIIEeCTBA
55 Oodronus ouochepsr | DBomonusa 6uochepsl. XKupoe OrnpenengroT NOHATHS «GKUBOE BELIECTBOY, 1149

BelecTBO. broreHHoOe BENIECTBO.
buokocHoe BeiiectBo. KocHoe
BEILIECTBO. DKOJOTUUECKUI KPU3HC

«OHOTEHHOE BEIIECTBOY, «OMOKOCHOE
BEIIECTBOY, KKOCHOE BEIIECTBOY,
«OKOJIOTUIECKUN KPU3UC». XapaKTEPUIYIOT
MIPOLIECCHI PAHHETO ATana 3BOJIOIUHN Onochepshl.
CpaBHUBAIOT 0COOCHHOCTH KPYTOBOPOTA
yriaepo/ia Ha pa3HbIX 3Tarax dBOIOIUH
ounocepst 3emau. OOBSICHSIIOT BO3MOKHBIE
MPUYUHBI SKOJOTHYECKUX KPU3HCOB.
VYcTaHaBIUBaOT MMPUYIUHHO-CIICACTBCHHBIX
CBSI3M MEXTY JICSITEILHOCTRIO YeIOBeKa U
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OKOJIOTMYCCKMMHU KpHU3nCaMU

56 T'unore3nl ['uriore3pl BO3HUKHOBEHUS KU3HU. | ONpenenstoT NOHATHS «KPEalluOHU3M, 1150
BO3HUKHOBEHMUS Kpeannonnsm. CaMONpOU3BOIBHOE | «caMOMPOU3BOIBLHOE 3aPOXKICHNEY, «TUMOTE3A
JKU3HU 3apoxaenue. I'nmnoresa CTAI[MOHAPHOTO COCTOSTHUS, «THUIIOTE3a
CTallMOHApHOTO COCTOSAHMUAL. MAaHCIIEPMUNY, «TUIIOTE3a OMOXUMHUYECKOM
I'nnoresa nancnepmun. I'unoresa | spomomnumy. XapakTepusyrOT OCHOBHbIE
OHOXUMUYECKOI YBOJIFOLIHH TUIIOTE3bl BO3HUKHOBEHUS )KM3HU Ha 3eMIIe.
OO6cyxaat0T BONPOC BO3ZHUKHOBEHUS KU3HU C
OJIHOKJIACCHUKAMU U yYUTEJIEM
57 PazButue Pa3Butue npeacrasnenuii o OrnpefenaroT NOHITHS «KOAIIEPBATHI», I151
PECTABICHUH O NPOUCXOXKACHUH KU3HH. «IPOOMOHTBI», «THUINOTE3a CUMOMOTHUYECKOTO
TPOUCXOIKIICHIH Cospementoe cocTosHne IPOUCXOKICHHUS SYKapHOTHUECKHMX KIETOK,
xu3an. CoBpeMeHHOE | MPOoOJIeMBI
COCTOSHHE TPOBIEMBI «TUIOTE3a MPOUCXOKACHUS FYKAPUOTUUECKUX
KJIETOK U UX OPraHOUJIOB IIyTEM BISTYMBAHUS
KJIETOYHOW MEMOpPAaHbI», «IIPOTEHOTY,
«y0aKTepun», «apxeOaKkTepum.
XapakTepu3yrT OCHOBHBIE ATaIlbl
BO3HUKHOBEHHMS M PA3BUTHS KU3HU Ha 3eMIIe.
OnuUCHIBAIOT MOJIOKEHUSI OCHOBHBIX THUIIOTE3
BO3HUKHOBEHHUS kU3HU. CPAaBHUBIOT THUIIOTE3BI
A.N.Onapuna u Jx. Xonneitna. O0cyxaarot
MPOOIeMbI BOSHUKHOBEHHUS M PA3BUTHS KHU3HU C
OJIHOKJIACCHUKAMU U yYUTEIEM
58-59 | Pa3Butue xu3HU Ha OcCHOBHBIE 3Tanbl Pa3BUTHS )KU3HU | ONPEaensitoT MOHATHUS «3pay, «IIEPHOI, 152

3emiie. Opbl
JIPEBHEUIIEN U

Ha 3emiie. Dpbl IpeBHENIIEN 1
JIPEBHEHN KU3HU

«AMOXA», KKATAPXEW», «apXen», «IPOTEPO30M»,
«IaJIC03011», «KME3030i», «KaHHO030i1»,
«IMAJICOHTOJIOTHS», «KKEMOPHUIT», «OPIOBUK,
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JIPEBHEM KU3HU

«CUTTYP», «II€BOH», «KapOOHY, «IIEPMbY,
«TPUIIOOUTBIY, «PUHUODPUTBIY), KKUCTETIEPhIE
PBIOBI», «cTeronedanb», KMXTUOCTETH,
«Teparcuib». XapakTepu3yloT pPa3BUTUE KU3HU

Ha 3emMJie B 3pbl APEBHEUIIICH U APEBHEU KU3HU.

[IpuBoAsT IpUMEPHI OPraHU3MOB, HACENSBIINX
3eMITIo B 3pblI APEBHEHIIICH U IPEBHEH KU3HMU.
YcraHaBnuMBaOT NPUYHMHHO-CIIEICTBEHHbBIC
CBSI3U MEXY YCIOBUSIMU CPEJIbl OOUTaHUS U
3BOJIFOLIMOHHBIMHU MPOLECCAMH Y PA3TUUHBIX
rpymi opranu3mMoB. CMBICIIOBOE UYTEHHE C
MOCIIEAYIOIIUM 3aMOJIHEHUEM TaOIHIIbI

60-61

PazButue xxnu3Hu B
M€3030€ U KaliHO30¢

Pa3zButHe )XU3HU B ME3030€ U
KalHO030€

OnpenenstoT MOHATUS «TPUACY, KIOpay, «KME»,
«IUHO3aBPbI», «CyMYaTble MIIEKOIIUTAIOLIUEY,
«IIJIALEHTAPHBIE MIIEKOIIUTAIOILIUEY,
«I1AJIEOT€H», KHEOTEH,

«AHTPONOTeH». XapaKTEPU3YIOT OCHOBHBIE
MIEPHOIbI PA3BUTHUS )KU3HU Ha 3eMJie B ME3030€
1 KaitHo30¢€. [IpuBOAT IpUMeEpPHI OpraHU3MOB,
HaCeJABIIMX 3eMIII0 B KalfHO30€ U ME3030€.
YcTaHaBIMBaKOT IPUYUHHO-CIIEICTBEHHBIE
CBSI3U MEXKIY YCIOBUSIMH CpeJibl OOUTaHUS U
9BOJIIOLMOHHBIMU IIPOLECCAMHU Y PA3JIMYHBIX
rpynn opranu3MoB. CMBICIIOBOE YTEHHE C
MOCJIETYIOIUM 3all0JIHEHUEM TaOJIHIIbI.
Pa3pabatbiBatoT miaHa ypoka-3KCKypCHH B
KpaeBeIUeCKU My3€i WIM Ha I€0JIOTMYECKOe
oOHaxxeHHe

153
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62 O6o6maromuii ypok | [Ipaktudeckas pabora Brinonssior tect
no teme Pa3zpurtue
KU3HU Ha 3emJie
63 AHTpPOIIOT€HHOE AHTpPOIIOr€HHOE BO3JICHCTBUE Ha OnpenenaroT NOHATHS «aHTPOIIOT€HHOE [154
BO3/ICICTBUC HA ouocdepy. Hoocdepa. Ilpupoausie | BozaeiicTBue Ha 6uochepy», «<Hoochepar,
buocdepy pecypchl «TIPUPOHBIE peCYpPCh». XapaKTepU3yIOT
YelioBeKa Kak OMoCoIuanbHOE CYIIECTBO.
OnuUChIBAIOT SKOJIOTUUECKYIO CUTYAIIUIO B CBOCH
MECTHOCTH. Y CTaHABIIUBAIOT IPHYNHHO-
CJICJICTBEHHBIC CBSI3H MEXKIY JCITCILHOCTHIO
YeIIOBEKa U IKOJIOTUICCKUMU KPH3UCAMHU
64 OcHoBbI PannonansHoe OnpenensitoT NOHATUS «PallMOHAIbHOE 155
paloHaIbHOIO npupojomnoias3oBanre. OOMIECTBO | MPHUPOIOIOIB30BAHHUEY, «OOIIECTBO
MIPUPOJIOTIONB30BAHUS | OHOPA30BOTO MOTPEOICHUS OJTHOPA30BOT0 MOTPEOICHHSD». XapaKTePU3YIOT
COBPEMEHHOE YEJIOBEYECTBO KaK «OOIIECTBO
0JIHOpa30BOro notpedneHus». O6cyxnarT
OCHOBHBIE MTPUHIIMITBI PAIHOHATEHOTO
WCIIOJIb30BAaHUS MTPUPOIHBIX PECYPCOB
65 O6o6maromuit ypok- | Ypok-koHpepeHIus BricTymnaroT ¢ cooO1IeHus MU TI0 TEME. Or
KOoH(MepeHIIHs 10 [IpencraBasioT pe3yiabTaThl yueOHO- BapHaHT
teme buocdepnsrit HCCIIEIOBATENBCKOW MPOEKTHOM NEATEIIbHOCTH 1n2
YpOBEHb
66-67 | [loBTOpenue u Pemenue 3amanmii B popmare OI'D
00o01mIeHne Kypca
o0ben
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68

Hrorosoe
TecTupoBanue OI'D
npooHoe

HToro68

JINCT KOPPEKTHPOBKH YaCOB KAJIEHAAPHO-TEeMaTHYECKOI0 IJIAHUPOBaHUSA 10 OuoJiornu 9 kiaace 2021-2022 y4y.rox

Ne ypoxka

Tema o KTIT

IIaH

(hakr

[TpruunHa KOPPEKTHPOBKU

Criocob KOppeKTHPOBKH

CornacoBaHO

58-59

Pa3Butne xu3Hn Ha 3emie. Opbl
JIPEBHEUIIEN U IPEBHEHN KU3HU

1

Hepabouwne nuu ¢ 25
OKTS0pA 110 7 HOSIOPS,
MpHKa3 TUPEKTOpa
mKoJTbl OT 26.10.2021 Ne
146/1-oc

OObeMHEHNE TEM

IInockux A.T.
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60-61

Pa3BuTue XKM3HU B ME€3030€ U KaliHO30€

66-67

[ToBTOpenue u 0600IIEHNE Kypca

Hepabouwue nuu ¢ 25
OKTSIOpsI 110 7 HOSOPS,
MIpUKa3 TUPEKTOpa
mKotbl oT 26.10.2021 Ne
146/1-oc

Maiickue BBIXOIHBIE
Hepabouue THU

OObeIMHEHNUE TEM

O0BenMHEHNE TEM

IInockux A.T.

IInockux A.T.
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