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PABOYAS IMTPOI'PAMMA (PI'OC COO)
no BUOJIOTHUMH 1151 10 - 11 KIIACCA

1. H.TIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA yqeﬁﬂoro npeamera.

OcBoenne yqe6Horo npeamMera «buonorus» Ha YpPOBHE CPEAHETO 06]1_[61"0 O6pa3OBaHI/I$I JOJIDKHO obecneyuBaTh AOCTHXKCHUE CICAYIOIIUX JIMYHOCTHBIX,
MCTAIIPEAMCETHBIX U MMIPECAMETHBIX O6pa30BaTeJ'II)HBIX PE3YJIbTATOB:

LJIMYHOCTHBIE PE3YJIBTATHBI

1.IIaTpnoTHYecKoe BOCIUTAHHUE:

* IOHUMaHHE IEHHOCTH OMOJIOTMYECKON HayKH, €€ pOJIM B Pa3BUTUHU YEJIOBEYECKOTO OOIIECTBA, OTHOIICHNE K OMOJIOTUU KaK BaYKHOH COCTAaBIISIONICH KYJIbTYPHI,
TOPAOCTH 32 BKJIAJ POCCUHCKHUX M COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOM OMOJIOrMYECKOI HAYKH.

2. I'paxnanckoe BoCIIUTaHue:

* TOTOBHOCTbH K PA3HOOOPA3HOW COBMECTHOM EATEIHbHOCTHU MPHU BBIIOJHEHUH OMOJIOTUYECKHX OIBITOB, SKCIIEPUMEHTOB, HCCIEI0Ba-
HUH 1 IPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHUIO ¥ B3aMMOTIOMOIITH.

3. lyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

* TOTOBHOCTb OIICHWBATh CBOE MOBEJICHHE U TIOCTYIIKHU, a TAKXKE MMOBEJICHUE U TIOCTYIIKHU JIPYTHX JIFOJCH C TIO3UIIUN HPABCTBEHHBIX

HOPM U HOPM 3KOJIOTHYECKOT'0 1paBa ¢ y4ETOM OCO3HAHUS MOCIEICTBUNA OCTYITKOB.

4. JcreTnyeckoe BOCIMTAHME:

* MIOHUMaHHE YMOLMOHAIBHOTO BO3JIEHCTBUS IPUPOABI U €€ LIEHHOCTH.

5. IleHHOCTH HAYYHOI'0 NMO3HAHUSA:

* OpUEHTALUS B IEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY OMOJOIMUECKUX HayYHbIX IPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOJIBI, B3AUMOCBS3X YEJIOBEKA C IPUPOJIHON U COLUAIBHOMN CPEOi;

* pa3BUTHE HAY4YHOM JTH0003HATENLHOCTH, HHTEpECca K OMOIOTMYEeCKON HayKe U UCCIIeI0BATEIbCKON AeITEeNbHOCTH;

* OBJIa/ICHNE OCHOBHBIMU HAaBbIKAMU MCCIIE0BATEIbCKOM 1€ TEIbHOCTH.

6. ®opMupoBaHue KyJbTYpPbI 310POBb:

* OCO3HAHME LIEHHOCTH XHU3HHU; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 37J0POBBIO M YCTAHOBKA Ha 3/10pOBbIi 00pa3 KU3HHU (310pOBOE
NUTaHue, COOII0IeHUEe TUTHEHNYECKUX TPaBUIl, COATaHCUPOBAHHBIN PEXXUM 3aHATUI U OT/IbIXA, PETyJIsipHas pU3NUecKasi akTUBHOCTD);

* OCO3HAHWE TIOCIEJCTBHNA W HEMPHUSATHE BPEIHBIX MPUBBIUEK (YIIOTpeOJIEHHE ANKOTONsl, HAPKOTHKOB, KypeHHe) W WHBIX (OopM Bpema sl (PU3HUYECKOTO H
IICUXUUYECKOTO 37]0POBbS;

* coOM0IeHNE MpaBui 0€30MaCHOCTH, B TOM YHCJI€ HaBBIKKA O€30MacHOT0 MOBEIEHUS B IPUPOIHOM cperie;

* YMEHHUE OCO3HABATh YMOIIMOHAILHOE COCTOSIHUE CBOE U APYTHX JIIOJIEH, yMETh YIPaBIATh COOCTBEHHBIM SMOIIMOHATEHBIM COCTOSIHUEM;
* chopMHpPOBAaHHOCTH HaBbIKa pe(hIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOT'o e IpaBa JAPYyroro yeiaoBeKa.



7. TpynoBoe BOCIIUTAHHE:

* aKTUBHOE yYacCTHE B PELICHUH MPAKTUYECKUX 3a/1ay (B paMKax CeMbH, IIKOJbI, TOPO/a, Kpasi) OMOJIOrHYecKO U HKOJIOTUYECKOW HAINpaBICHHOCTH, UHTEPEC K
MPAKTUIECKOMY H3yUYCHHIO POECCHil, CBSI3aHHBIX ¢ OMOJIOTHEH.

8. JkoJI0rMYecKoe BOCIMTAHHUE:

* OPUCHTALIUS HA MPUMEHEHHE OMOJIOTMUECKUX 3HAHUH JJIs PEIICHUs 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpelibl, INTAHUPOBAHUS MMOCTYIKOB U OIICHKU UX BO3MOYXHBIX
MOCIICACTBHH JIJIs1 OKpPY>KaIOIIEeH cpebl;

* MOBHIIICHHUE YPOBHS IKOJIOTUYECKOW KYJIbTYPBI, OCO3HAHHE TIIOOATBLHOTO XapakTepa SKOJIOTHMUYECKUX TPOOJieM U MyTed WX PEIICHUS;, aKTHBHOE HETPUATHE
JEUCTBUM, IPUHOCSIINX BPEll OKPYKAIOIIEH Cpee;

* TOTOBHOCTb K YYACTHIO B IIPAKTUYECKOMN JACSITEIBHOCTH IKOJOTUYECKON HAIIPABICHHOCTH.

1. MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBITYCKHUKAMHU CTapIIeH MIKOIbI 6a30BOro Kypca OMOJIOTUU SBISIOTCS:

1) oBnasgeHue COCTABISAIOLIMMY UCCIIEA0BATEIBCKOM U IPOEKTHOMN AEATEIbHOCTH, BKIIOYasi YMEHHUS BUAETDH [IPOOJIEMY, CTAaBUTh BOIIPOCHI, BbIIBUTATh TUIIOTE3HI,
JaBaTh OIMpeIeICHUs] TOHATHAM, KI1accu(UIMPOBaTh, HAOII0JaTh, MPOBOIUTH SKCIIEPUMEHTHI, A€NaTh BBIBOBI U 3aKIIOUCHHS, CTPYKTYPUPOBATh MaTepHall,
OOBSICHATH, I0OKA3bIBATH, 3AIIUINATH CBOU HJIEH;

2) ymenust paboTaTh ¢ pa3HbIMH UCTOYHUKAMH OHMOJOTHYECKON MH(GOPMAIIUU: HAXOAUTh OMOIOTUYECKYI0 HH(DOPMALIMIO B PA3TUYHBIX HCTOUHUKAX

(TexcTe yueOHMKA, HAYIHO-TIOMYJISIPHOM JIUTEpaType, OMOIOTUIECKHUX CIIOBAPSX U CIPAaBOYHHKAX ), AaHATM3UPOBAThH U OLICHUBATh WH(POPMAIIHIO,
peoOpa3oBbIBaTH MHGOPMAIUIO U3 OHOM (POPMBI B APYTYIO;

3) crtocOOHOCTH BBIOMPATH IIENIEBBIE M CMBICTIOBBIE YCTAHOBKH B CBOMX JCUCTBHUSX U IMOCTYIKaX MO OTHOIICHHIO K KUBOW MPUPO/IE, CBOEMY 3[J0OPOBBIO H 3/I0POBBIO
OKPYKAIOIINX;

4) ymMeHusl aIeKBaTHO MCII0JIb30BaTh PEUYEBbIE CPEJCTBA JIJISl IUCKYCCUU U apIryMEHTAI[MU CBOEH MO3UIMH, CPAaBHUBATh Pa3HbIE TOUKHU 3PEHUSI, apTyMEHTHPOBATh
CBOIO TOYKY 3PEHUs, OTCTauBaTh CBOIO IMO3UIIUIO.

I11. IlpeaMeTHBIMM pPe3yJIbTATAMM OCBOEHUS BBITYCKHUKAMHU CTapIIeil MIKOJIbI Kypca OMOJI0THU 02a30BOI0 YPOBHS SIBIISIOTCS:

B nosnasamenvnoii (unmennekmyanvhoii) cgpepe:

1) xapakTepHuCcTHKa COIEePIKaHUs OMOJOTHUECKUX TCOpHi (KIIeTouHasl, SBOJIOIMOHHas Teopus JapBuHa); yuenust BepHaackoro o onocdepe; 3akonoB Meners,
3aKOHOMEPHOCTEN N3MEHYMBOCTH; BKJIa/Ja BHIIAIOLINXCS YUEHBIX B pa3BUTHE OMOJIOTMUECKON HAYKH;

2) BbI/IETICHUE CYIIECTBEHHBIX IPU3HAKOB OMOJIOTHUECKUX O0BEKTOB (KJIETOK: PACTUTENBHBIX U )KMBOTHBIX, TOSACPHBIX U SIIEPHBIX, TOJIOBBIX U

COMaTHYECKHUX; OPIraHU3MOB: OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX; BU/I0B, 9KOCHCTEM, OHOcdephl) U MpoleccoB (0OMEH BEIIECTB, pa3MHOXKEHUE, JIeTIeHUE
KJIETKH, OIJIOJOTBOPEHHE, AEMCTBHE HCKYCCTBEHHOTO U €CTECTBEHHOIO 0TOOPOB, (POPMHUPOBAHUE MPUCIIOCOOIEHHOCTH, 00pa3oBaHUe BUJI0OB, KPYTOBOPOT BEILIECTB
U TIPEBpPALICHUs] SHEPTUM B IKOCUCTEMAX U Orocdepe);

3) oObsicHeHUE poTu OMOIOTHH B (DOPMUPOBAHUHN HAYYHOTO MUPOBO33PEHUS; BKJIaa OMOJIOTHYECKUX TEOpUid B OPMUPOBAHUE COBPEMEHHOM €CTECTBEHHO-
HAYYHOH KapTHHBI MUPa; OTPULIATEIBHOTO BIUSHUS aIKOT0JIsl, HHKOTHHA, HAPKOTUYECKUX BEIIECTB HA pa3BUTHE YENIOBEKA; BIUSHHS MyTareHOB Ha OPraHU3M
Yesl0BeKa, SKOJOTHYECKUX (PAKTOPOB HAa OPraHU3MBbIL; IPUUKH HBOJIIOLINH, U3MEHSEMOCTH BUIOB, HAPYIICHUH pa3BUTHS OpPraHU3MOB, HACIEACTBEHHbIX
3a00JIeBaHUi, MyTallUi, YCTOMUYUBOCTH M CMEHBI SKOCHUCTEM;

4) nmpuBeieHNE A0Ka3aTeNbCTB (apryMeHTalsl) €IUHCTBA )KUBOM M HEKUBOM MPUPOJIBI, POACTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€H OPraHU3MOB U OKPY KarolIei
cpenabl; HeOOXOJMMOCTH COXPaHEHHsI MHOT0OOpa3usl BUJIOB;



5) ymMeHH€ NOoIb30BaThCsl OMOIOTHYECKON TEPMUHOJIOTHENW U CUMBOJIUKOI;

6) peleHue 3JIeMEHTapHBIX OMOJIOTMUECKUX 3aa4; COCTABJICHHE 3JIEMEHTAPHBIX CXEM CKPEIIUBAHUS U CXEM MEPEHOCca BEIIeCTB U SHEPTUU B dKOCUCTeMaXx (LIeTH
MUTaHUs);

7) onncanue ocobei BU0B 110 MOP(HOIOTUYECKOMY KPUTEPHIO;

8) BBISIBIICHUE U3MEHYMBOCTH, IPUCIIOCOOICHUN OPTaHU3MOB K Cpejie OOMTaHUsl, UICTOYHUKOB MYTareHOB B OKpY>Karollel cpeae (KOCBEHHO), aHTPOTIOT€HHBIX
M3MEHEHUN B HKOCHCTEMaxX CBOEH MECTHOCTH; U3MEHEHUH B AKOCHCTEMax Ha OMOJOTHYECKUX MOJIETISX;

9) cpaBHEeHHE OMOJIOTUYECKUX OOBEKTOB (XUMUYECKUN COCTAB TEJ KUBOW M HEXKHUBOMN MPUPO/IBI, 3apPOABIII YEJIOBEKA U IPYTHX MICKOMUTAIOIINX,

MIPUPOIHBIE SKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH), MMPOLIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOPHI, ITOJIOBOE U OECTION0E Pa3MHOXKEHUS) U
(opMyIHpOBKa BEIBOJIOB Ha OCHOBE CPaBHEHHUS.

B yennocmmno-opuenmayuonnoi cghepe:

1) aHanM3 1 OIIEHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH KU3HH, TIPOUCXOXKICHUE YEIIOBEKA 1 BOZHUKHOBEHUE JKU3HH, TII00aTbHBIX IKOJOTHUECKUX MPOOIeM U MyTeH
WX pelIeHUs, TOCIEACTBUI COOCTBEHHOI IEATENBHOCTH B OKpYKaIoLIeH cpese; Ononornueckoil nHpopMaIuu, moryyaeMoi U3 pa3HbIX HCTOYHUKOB;

2) OoleHKa 3TUYECKHUX aCIEKTOB HEKOTOPHIX UCCIEAOBAaHUHN B 00J1aCTH OMOTEXHOJIOTUH (KJIOHMPOBAHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHE,

HAIpPaBIEHHOE U3MEHEHHUE T€HOMA).

B cehepe mpyoosoii oeamenvnocmu: oBnageHne yMEHUSIMHA U HABBIKAMH TIOCTAHOBKY OMOJIOTUYECKUX IKCIIEPUMEHTOB M OOBSICHEHHUS MX PE3YJIbTaTOB.

B cpepe pusuueckoit desamenvrnocmu: 060CHOBaHKE U COOTIOACHUE MEP MPOQPIIAKTUKN BUPYCHBIX 3a00JI€BaHM, BPEIHBIX MIPUBBIYEK (KypeHUE, ynoTpedieHue
QJIKOT0JIs1, HAPKOMaHU); PaBUJI MIOBEJCHUS B OKpPY’KaloLlEel cpefe.

IIVIAHUPYEMBIE PE3YJIbTATBI U3YUYUEHUSA KYPCA BUOJIOI'U
B pesynemame uzyuenus yuebnoeo npeomema «buonozusy Ha ypogHe cpedHe2o (noHo20) 0bue2o 0opazo8anus blnyCKHUK Ha OA3080M YPOBHE HAYUUMCA.!
e [JpackpbIBaTh Ha MpUMepax posib OHOIOTUU B (OPMUPOBAHUH COBPEMEHHOMN HAYUYHOW KaPTUHBI MUPA U B IPAKTHUECKON JESTEIbHOCTH JIIOJIEH;

e [IDOHMMATh M ONHUCHIBATH B3aHUMOCBSI3b MCKAY €CCTCCTBCHHBIMU HAYKAMU: 6HOHOFI/ICI>'I, Q)HSHKOIZ, XHMHeﬁ; YCTaHAaBJIMBAThb B3AUMOCBA3b ITPUPOIHBIX }IBJICHI/Iﬁ;

® [IOHUMAThb CMBICJI, pa3jindaTb U OIIMCBIBATL CUCTEMHYIO CBA3b MCXKY OCHOBOIIOJAraronumMu OMOIOrMYECKUMU [TOHATUSIMU: KJICTKA, OpraHu3M, BU,
IKocucTeMa, onocdepa;

® [IPOBOAMTH SKCIICPUMCHTHI 110 U3YUCHUTIO OMOJIOTMYECKUX OOBEKTOB U SIBJ'IGHI/II\/JI, 00BACHSTD PE3YIbTATHI OKCICPUMCHTOB, AHAJIM3UPOBATH UX, JC€JIaTh BbIBOABI;

® HCIIOJb30BaThb OCHOBHBIC METOABI ITO3HAHUA B y‘Ie6HBIX OMOJIOTHYECKUX HUCCIICAOBAHUAX, IPOBOJAUTH SKCIICPUMCEHTHI 11O U3YYCHHUIO OCHOBHBIX OMOJIOrMYECKHUX
00BEKTOB H HBHCHHﬁ, OOBSCHATH PE3YJIbTAThI SKCIICPUMCHTOB, dHAJIM3UPOBATDH UX, ACJIATh BBIBOIBI;

e [JdopMynupoBaTh rUNIOTE3bl HA OCHOBAHHUH MPEATIOKEHHOM OHoorunyeckoi HH(pOpMaIlUU U pejyiaraTh BApUaHThl TPOBEPKU TUIIOTE3;

e [JcpaBHMBATh OMOJIOTUYECKUE OOBEKTHI MEXKTY COOOM IO 3alaHHBIM KPUTEPHSIM, JIeIaTh BHIBOJIBI U YMO3AKIIOUEHHSI HA OCHOBE CPaBHEHUSI,;

e [J0OOCHOBBIBAThH €IMHCTBO JKUBOH M HEKUBOM MPUPOJIBI, B3AUMOCBSI3H OPraHU3MOB M OKPY>KaIOIIeH cpeibl Ha OCHOBE OMOJIOTHUECKUX TEOPHIA;
® TIPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYIIIT OPTAHUYECKUX COSAMHEHUN KIIETKH,

L4 DpaCHOSHaBaTB KIICTKHA )SYKapI/IOT U IIPpOKapHoT, paCTeHI/II‘/'I u )KI/IBOTHBIX) I10 OITMCAHUIO, Ha CXEMAX; YCTaHABJIMBATb CBA3b CTPOCHHS U (bYHKI_[I/Iﬁ KOMITIOHCHTOB
KJICTKH, 000CHOBBIBATH MHOF006pa3I/Ie KOMIIOHCHTOB KJICTOK;

e [JOOBICHATH MHOFOO6paBI/Ie OpPraHu3MoB, IPUMCHSA SBOJTIONUOHHYIO TCOPHIO, OOBACHATH IIPpUYKXHY HACJICACTBCHHBIX 38.60J'I€B&HHI>1;



OOBICHATH OpHUYrHY HACJICACTBCHHBIX 3360H€B3HPII>'I;
[ BBISIBJISIT U3MEHUYHUBOCTD Y Opraiu3mMoB, CpaBHUBATh HACJICACTBCHHYIO KU HCHACJIICACTBCHHYIO H3MCHUYUBOCTD,

[lcoCTaBIsATh CXEMBbI MEPeHOCAa BCUICCTB U DHCPTHUH B SKOCUCTEME (uerm HI/ITaHI/IS{);

[IMpUBOAMTH JOKA3aTEIbCTBA COXPaHEHUs! OMopa3HO0Opa3usl 1Sl yCTOHUMBOTO pa3BUTHSI U OXPaHbI OKpPY’KaroIIel cpebl;
OLIEHUBATh JJOCTOBEPHOCTh MOJYYEHHOM OMoI0ruyeckoit HH(GOpPMaIUK U3 pa3HbIX HCTOYHHUKOB; [
MPEJCTaBIATh OMOJIOTHYECKYI0 HH(POPMALIMIO B BUIE TEKCTa, TAOIHUIL, rpaduKa, 1uarpaMMbl U JeJIaTh BEIBOJBI HA OCHOBAHHMH MPECTABICHHBIX JaHHBIX;

[loleHuBaTh POJib JOCTHKEHUH TCHCTHUKH, CCIICKIIUH, OHOTEXHOJIOTUH B HpaKTI/IquKOﬁ JACATCIIBHOCTH 4YCJIOBCKA,

[JOOBSICHATH HEraTUBHOE BIIMSIHUE BCIICCTB (EUIKOI‘OJ]H, HHUKOTHHA, HAPKOTHYCCKUX BGH.[GCTB) Ha 3apOoAbIIICBOC PAa3BUTUC YCIIOBCKA,

Bbll’lyC‘KHuK Ha 6azoeom YPOBHE nOIydum 603MONCHOCHb HAYUUMBCA?

JaBaTb HAY4YHOC 00BsACHEHNE OMOJIOTHYECKUM (baKTaM, mponeccam, sABJICHUAM, 3aKOHOMCPHOCTSM, UCIIOJIb3Ys OMOJIOrHYECKHUE TCOPHUU (KHGTOLIHYIO,
3BOJ'IIOI_II/IOHHYIO), YUYCHHUC O 61/10(:(1)epe, 3aKOHBI HACJICACTBCHHOCTH, 3aAKOHOMEPHOCTHU U3MCHUYUBOCTH;

XapaKTEepPU30BaTh COBPEMEHHBIC HAMPABIICHUS B Pa3BUTHUN OMOJIOTHH, OMUCHIBATh UX BO3MOKHOE HUCIIOIH30BAHNUE B MPAKTHYECKOU JIEATETLHOCTH
[JcpaBHUBATH CIIOCOOBI I€JICHHSI KIETKH: MUTO3 U MEHO03;
[JpemmaTh 3aJ1a4yu Ha IocTpoeHue Bropoi 1enu mosiekybl JIHK mo nmpennoxxennomy gpparmenty nepsoit, ”uPHK mo yuactky JIHK;

peuIaTh 3aaa49M Ha OIPCACICHUEC KOJIMYCCTBA XPOMOCOM B COMATHUUYCCKUX U IMOJOBBIX KJICTKAX; a4 TAKXKEC B KJICTKAX IICPC HAYAJIIOM JACICHUA (MeﬁOSa U1
MI/ITOSa) H 110 €0 OKOHYaHHUH (MHOI‘OKJ’ICTO‘IHHX Opl"&HPI?»MOB);

peuiaTh rCHETUYCCKUEC 3a/la4i Ha MOHOFI/I6pI/II[HOC CKPCIIUMBAHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBAHUA, ITIPUMCHAA 3aKOHBI HACJICACTBCHHOCTH U
HCIOJIb3YA TCHCTUYCCKYIO TCPMUHOJIOTHIO U CUMBOJIHKY;,

YCTAHABJIMBATL TUII HACJICAOBAHUA U XaPAKTCP MPOABJICHUA IIPHU3HAKA 110 3aJIaHHOI cXeMe pOHOCHOBHOﬁ, HCITOJIb3Ys 3aKOHBI HACJICACTBCHHOCTH,

[loleHUBATh PE3YJIbTAThI B3aMMOJACHCTBUS YeJIOBEKa U Oprma}omeﬁ Cpeabl, IIPOTHO3UPOBATH BO3MOXKHBIC ITOCJICACTBHUA ACATCIIbBHOCTH YCJIOBCKA JJIA
CYIICCTBOBAHUS OTACIBbHBIX OMOJIOrHYECKUX 0OBEKTOB U HEJIBIX TPUPOAHBIX COO6H.[€CTB.

2. Conep:xxanme yuyeoHoro npeamera ""omosorus’ pis 10 - 11 kaaccos.

10 KJIACC

buojgorna kak KoMILIeKC HayK O JKUBOI1 nmpupouae

buonorusa kak KoMIIeKcHas HayKa, METOJAblI HAYYHOI'O ITIO3HAHU A, UCIIOJIb3YCMBIC B OMOJIOTHH. COGpeMeHHble Hanpaejiernus 6 buono2uu. Poiib OMOIOTHH B

(hopMHUPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, MPAKTHUECKOE 3HAYCHHE OMOJIOTHYECKUX 3HAHHM. bruoorndeckue CUCTEMBI Kak MPeAMET U3YICHHS
ouosiorum.
CtpykTypHbIe M1 PyHKUMOHAJIbHBIE OCHOBbI KM3HHU

MOHCKy.HSIpHBIe OCHOBBI JKN3HH. HeOpPaHI/I‘{CCKI/Ie BCIICCTBA, X 3HAYCHHUC. OpFaHI/IquKI/IC BCIICCTBA (yFJ’IeBOIU:I, JIUIIUOBI, 6CJ'IKI/I, HYKJICUHOBBIC

kucnotel, AT®) u ux 3Hauenue. buononumepsl. Jpyeue opeanuueckue sewyecmea kiemku. Hanomexnonozuu 6 6uonocuu.



Hurtonorusi, MeToabl HUTOJIOTHH. POJIb KIIETOUHON TEOPUU B CTAHOBIIEHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOUM KapTUHBI MUpa. KieTku npokapuot
1 3ykapuoT. OCHOBHBIE YaCTH M OPraHOM bl KJIIETKU, UX (PYHKLIHH.
Bupycbl — HexierouHas (hopMa KU3HU, MEPhI MPO(PHUIAKTUKHI BUPYCHBIX 3a00ICBaHUIA.
KusznenesrenbHOCTh KiIeTKH. [Imactuueckuit ooMeH. PoToCHHTE3, XeMOCHHTE3. buocuHTe3 Oenka. JHepreTnueckuii oOMeH. XpaHeHue, repenadya
U peasin3alus HaclIeICTBeHHOM nHpopmManuu B KieTke. I enerndyeckuii koa. I'en, renom. ['enomuka. Bausnue napkoeeHHbix 6eujecms Ha npoyeccyl 8 Kiemke.
Knerounsiii nuki: uarepdasa u aeneHue. Muto3 u meiios, ux 3HaueHue. CoMaTHyeCcKue U MOJIOBbIE KIETKHU.

11 KNIACC

Opranusm
Opranusm — eauHoe 1eNoe.
JKuznenesTenbHOCTh opranu3ma. Perymsius GyHKIMI opraHu3Ma, ToOMeocTas.

PasmuoxeHne opranuzMoB (0ecroioe u mosioBoe). Cnocodwvl pasmHodiceus y pacmenuti u scugomusix. UTHANBUAYaIbHOE pa3BUTHE OpraHU3Ma
(onTorenes). [lpuunHbl HapylIeHUH pa3BUTHS. PenpolyKTUBHOE 3/10pOBbE YEJIOBEKA; MTOCIEACTBHS BIUSHUSI aJIKOTOJIsl, HUKOTHMHA, HAPKOTUYECKUX BEILLIECTB
Ha SMOpHOHATIBLHOE Pa3BUTHUE UeIoBeKa. JKusHeHnHble Yyukivl pasHvlx epynn Opeanu3mMos.

['eneruka, MeTo/1bl reHETUKH. | eHeTHUeCKas TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI HacsieAcTBeHHOCTH I'. Mennens. XpoMocoMHas TeOpusl HAaCJIEICTBEHHOCTH.

Omnpenenenue nona. CHEnIeHHOE € MOJIOM HacaeA0BaHHE.

I'eneruka yenoBeka. HaciencrBeHHble 3a00/1€BaHUs YETOBEKA U UX MIPENYNPEKICHNE. ITUUECKHE aClIEKThl B 00JIaCTH MEIULIMHCKON T'€HETHKU.

I'enorun u cpena. HenacnenctBenHnas usMmeHuuBoCcTh. HacnencreenHas n3aMeHUMBOCTh. MyTtanuu. MyTtareHsl, UX BIUSHUE Ha 310POBbE YETIOBEKA.

JlomecTukanus u cenekuus. Metopl cenekuuu. buorexnonorus, €€ HanpaBieHUs U IEPCIEKTUBBI pa3Butus. buobezonacrnocme.
Teopusi 3B0JIIOIMHA

Pa3zButre 3BOMIONMOHHBIX UEH, 3BoOIIMOHHAs Teopust Y. Jlapsuna. CuHTEeTHYECKAst TEOpHS IBOMIOIMU. CBUAETENHCTBA SBOIIOLUN KUBOU
Ipupoabl. MUKpo3BoJIIOLUs U MakpodsBosonys. Bun, ero kpurepun. [lonmynsanus — sneMeHTapHas €AMHHLA YBOJIIOLMHA. J[BHKYIIME CHIIBI BOJIIOLUH, UX
BIUsIHUE Ha reHo(oHa nonyisaiuu. Hampasnenus 3BOIOIMH.

MHoroo0pa3ue opraHu3MoB Kak pe3ysbTaT 3Booluu. [IpuHIuns! kaaccupukaim, cucTeMaTHKa.

Pa3zBurtne xu3Hu Ha 3emuie

['noTe3pl MPOUCXOXKACHUS KU3HU Ha 3emiie. OCHOBHBIE ATAIIbI 3BOJIIOLUN OPraHUYECKOT0 MHUpa Ha 3eMIIe.

CoBpeMeHHbIE MPECTABICHUS O TPOUCXOKICHUN YeJIOBEKa. DBOJIIOIMS YeJIoBeKa (aHTpoIorexes). J\Buxyiue cuiibl aHTpororenesa. Pacel uenoseka,
UX NPOUCXOKIECHUE U EAUHCTBO.
Opranusmsl 1 OKpy:Kamas cpeia

[TpucnocoOneHns: OpraHu3MoB K J€HCTBUIO HKOJIOTMUECKUX (PaKTOPOB.

buoreonenos. Dxocucrema. Paznoobpasue skocuctem. B3auMooTHOIIEHUS TOMYNIALMNA pa3HbIX BUAOB B SKOcUcTeMe. KpyroBopot BelecTB v OTOK SHEPTUU B
9KOCHUCTEME. Y CTOMYMBOCT M JUHAMUKA 3KocucTeM. [locnencTBus BAUsHUSA JesITeIbHOCTH YelloBeKa Ha 3kocucTeMbl. CoxpaHeHne OnopazHooOpas3us Kak OCHOBA
YCTOWYMBOCTU IKOCUCTEMBI.

Crtpykrypa 6unochepsl. 3aKkOHOMEPHOCTH cyliecTBoBaHus Onochepsl. Kpy2osopomul gewgecma 6 buocgepe.

I'moGanbpHbIe aHTpONIOreHHbIE U3MeHeHus B ouocdepe. [IpobiieMbl ycToUnBOro pa3BuTHS.
Ilepcnexmuebi pazeumus OUONOSUHECKUX HAYK.



CoNo~LNE

RBOooo~NORwNE
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ITepeuyens 1abopaTopHBIX padoT.
10 kaace

Mexanuzmvl camope2ynsayuu.
Obnapyoicenue 1unuoos, yene8o008, beiKos ¢ NOMOWbI0 Ka4eCmeeHHOU peaKyuu.
Kamanumuueckas axmusnocmuv ¢hepmenmog (Ha npumepe amuiasvi)
Texnuxa MuKpoCKOnUpO8aHus.
Habnwooenue niazmonusza u 0eniasmonusa 6 Kiemrkax Kodcuybl i1yKa.
«IIpucomosnenue, paccmampusanue u ONUCAHUE MUKPONPENAPAmos KIemoK pacmeHuti».
Habnooenue osusicenus yumonaasmsl Ha npumepe JTUCma 37100eu.
CpasHenue cmpoeHrus K1emoK pacmeHuil, HCUOMHubIX, 2pubos u bakmepui.
Habnwoenue mumo3sa 8 kiemkax KOHYUKA KOPEWKA TYKA HA 20MOBbIX MUKPONPENnapamax

11 kaacc

Buissnenue npusnaxos cxoocmea 3apooviuieti uenogeka u Opy2ux n0O360HOUHbIX HCUBOMHBIX KAK 00KA3AMENbCMBO UX POOCMEd.
Cocmasnenue 21eMeHMAaPHLIX CXeM CKPeUUBAHUS.

Pewenue cenemuueckux 3adau.

H3yuenue pe3ynbmamos MOHO2UOPUOHO20 U OUSUOPUOHO20 CKPEeUUBAHUSL YOPO30PDUIbL.
Cocmasnenue u ananusz poooCi08HbIX 4eN08eKd.

H3yuenue uzmenuusocmu, nocmpoenue 8apuayuoHHo20 psaoa U apUAYUOHHOU KPUBO.
Onucanue suoa.

CpasHenue 61008 no MOPHOL0CULECKOMY KPUMEPUTO.

Onucanue npucnocobieHHOCmU 0P2AHUIMO8 U €€ OMHOCUMENbHO20 XapaKmepd.
Buissnenue npucnocobnenutl opeanu3mos K 61UAHUIO PA3TUYHBIX IKOI02UYECKUX hakmopoa.
CpasHnenue anamomu4ecko2o cmpoenusi pacmeHuil pazHvlx Mecm ooumanusl.

Memoowt usmepenusi pakmopos cpedvl 0oumarus.

H3yuenue sxonocuyeckux aoanmayuti yenoeexd.

Cocmaenenue nuwjegolx yenetl.

H3yuenue u onucanue skocucmem ceoeti MECMHOCHU.

OyeHnka aHmpono2eHHbIX U3MEeHeHUll 8 NPUPooe.



3. TemaTuyeckoe MJIAHMPOBAHUE.

[Iporpamma paccurtana Ha 1 yac B HeNEJIO MPU U3YUEHUH IpeamMeTa B Teuenue aByx JetT (10 u 11 kimaccer).

Cornacno yue6HOMY Ttany MBOY COIIINe 1 um. B.C.YctunoBa Ha kypc 6uonoruu B 10- 11 xmacce Boiaeneno no 1 yacy B Hegento. [IpoomkuTeIbHOCT
yaeOHoro roja coctanisier 34 pabounx Henenu. O0IIee KOTMIECTBO YaCOB 32 KypC M3ydeHUs cocTapisieT 68 yacos: mo 34 yaca Ha Kiiacc.

Ne Templ, XapakTepucTHKA OCHOBHBIX BU/I0B OcHoBHBIE
/11 BXOJSIIIME B Pa3esibl C HANIPABJICHUS
NPUMEPHOI POrpaMMbl oacp:KaHue AEATECIBbHOCTH OﬁyanOHH/IXCH BOCIIHTATEILHOI
padoThI
Brenenmue (5 yacoB)
1. buonorus B cucteme Hayk | Tatinet npupoost. Hayunas xkapruna Mupa: CaMoCTOsTEIbHOE ONpeIelieHUE 1esiei yueOHou nesarensHocta | 1.1, 1.5, 1.7
yu€Hble, Hay4Hasl IesITeIbHOCTh, HayYHOe W cocTaBJIcHHUE e€ TIaHa Ipu u3ydeHnn pasena «Oomast
MupoBo33peHue. Pois u mecto 6monorun B | 6momnorus» B 10—1 1kmaccax.
(hopMUPOBaHWHU HAYYHOM KapTHUHBI MUPA. Ornpezenenre 0CHOBOIIOIATAIONIUX MMOHATHN: HAYIHOE
[IpakTHyueckoe 3HaUCHUE OUOIOTHICCKUX MHUPOBO33peHHE, HayYHasi KapTUHA MUpPa, YUEHBIN, OUOIOTHS.
3HaHui. CospemenHbvle Hanpasienus OBnaneHne yMEHHEM CTPOUTh MEHTAIBHYIO KapTy TOHSATHIA.
6 buonozuu. Ilpogheccuu, ceazanmuvie ¢ [IponykTrBHOE OOIIEHUE C APYTUMH YIACTHUKAMH JICATENb-
buonocuet HOCTH B IIpo1iecce 00CyXKICHHUs POJIM U MeCTa OMOJIOTHH B
(hOopMHUPOBaHUHU COBPEMEHHOW HAyYHOU KapTHHEBI MHpa, ITPaK-
TUYECKOTO 3HaYeHHS OMOJIOTHUECKUX 3HAHUHN U npogeccuil,
CBA3AHHBIX C buoao2uell.
CaMocTosiTeNbHas HHPOPMAIIMOHHO-TIO3HABATE IbHAS
JIESATENIbHOCTD C Pa3TUYHBIMHA UCTOYHUKAMH HH(OpMAIiH, e€
KpUTHYECKasl OIIEHKA U MHTEPIIPETAIIHS IO BOIIPOCY BIVSIHHUS
C€CTCCTBCHHBLIX HAYK B IICJIOM U 6I/IOJ'IOI‘I/II/I B 4YaCTHOCTH Ha
OKPYKAOIIYIO CPeAay, IKOHOMHUYECKYIO, TEXHOIOTHUECKYIO,
COIMAJILHYIO U 3TUYECKYIO C(hephl IeATEIHHOCTH YeIIOBEKa.
Hcnonb3oBanue cpecTB HHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHojorui (nanee —MKT) mist coznanus
MYJBTUMEINANIPE3CHTAIIUT
2. OOBeKT u3y4eHus Memooonoaus buonocuu. OnpeneneHrne OCHOBOIIONAraOIINX MOHATHIA: METOIOJIOTHSI 1.5, 1.8
OHOJIOTUH JKv3Hb Kak 0OBEKT U3ydeHUS OMOJIOTHH. HayKd, 0OBEKT UCCIICAOBAHUS, IPEAMET HCCIICAOBAHNS, )KU3HB,
OcHoBHbIE KpUTEepHH (IPU3HAKK) )KUBOTO. | )KM3HEHHBIE CBOICTBA.
Pazeumue npedcmaenenuii uenogexa o CamocrosTenbHast ”HGOPMALMOHHO-TIO3HABATENbHAS
npupooe. Pacmenus u soccueommuvole na JESITeIBHOCTD C Pa3IMYHBIMU HCTOYHUKAMU HH(POPMAITUH B
2epbax cmpan mupa OTHOIIICHHUH CYIIECTBYIOIINX HA CETOJIHSIIHUMN JICHb




OTIpeIeTICHUH MTOHITHS <OKU3HBY, €€ KPUTUYEeCKasl OI[EHKA U
HWHTEPIIPETALUS C OCIIEAYIONIEN MOIrOTOBKOM
WHQOPMAIMOHHBIX COOOIICHHH, B TOM YHCJIE OJKPETUIEHHBIX
MYJIbTUMEINA-TIPE3EHTAL[USIMH.

[IponykTrBHOE 00IIIEHNE U B3aUMOIEHCTBHIE C APYTUMHU
YYaCTHUKAMH JESITEIBHOCTH B MIPOIIecce 00CyKACHUSI
AKTYyalbHOCTH TEM Y4YEOHBIX M UCCIIEIOBATENbCKUX MTPOCKTOB.
Pa3BuTHE MO3HABATETFHOTO WHTEpPECA K H3YUCHHUIO OMOJIOTHH Ha
OCHOBE M3y4eHUs HH)OPMAITMOHHBIX UICTOYHUKOB O PACTEHUSX
Y J)KMBOTHBIX Ha rep0ax u ¢uiarax pasMuHbIX CTPaH MHPa U
pernoHoB Poccun

Merto/1bl Hay4HOrO Hayunsiit meton. Metoast ucciienopanus B | Omnpenenenne OCHOBOIIONATAONINX TOHITHN: HAYIHBIH METO/I, 1.1, 1.5
[IO3HAHUS B OMOJIOTHHU Oouonorun: HabIrOIEHNE, ONTCAaHUE, METO/BI HCCIICIOBaHUS: HAOII0/IeHNE, SKCIIEPUMEHT, OIKCaHHE,
Kombunuposanmii. H3MepeHue, CpaBHEHUE, MOJIETPOBaHHE, U3MepeHue, CpaBHEHNE, MOJIEITMPOBAHNE, CPABHUTEIHLHO-
3KcnepuMeHT. CpaBHUTENBHO- HUCTOPUYECKUIA METOI.
HCTOPUYECKUM MeTO. DTanbl HAYYHOTO CocraBiieHre Ha OCHOBE Pa0OTHI ¢ YYeOHUKOM U IPYTUMHU
HCCIIEIOBAHHUA. WHGOPMAITMOHHBIMHA UCTOYHUKAMH CXEMBI, PACKPhIBAIOIIICH
Knaccuueckasn mooens nayunozo memooa. 3Tarnbl MPOBEICHUS HAYYHOT O UCCIE0BAaHUS U UX B3aUMOCBS3b.
MemoOowbi HayuHbIX UCCAEO08AHUL: Hcnonp3oBanue mo xemannto odydarommuxcst UKT B pemmennn
abcmpazuposanue, aHanu3 U CUHmes, JTAHHOW KOTHUTHBHOM 3a7a4u.
uoeanuzayust, UHOYKYusi u 0eOyKyusi,
80CX0JCOEHUe OM aDCMPAKMHO20 K
KOHKPEmMHOMY
buonornueckue cucreMsl ODyHIaMEeHTaTbHBIC TTOJOXKEHUS Oroyorun. | Omnpejenenre OCHOBOIIONATAIONTNX MOHATHN: CUCTEMA, 1.1, 1.5

U UX CBOICTBA
JL.p. Ne 1 «Mexanu3mbl

caMoperyJisiium.
Kombunuposannulil.

YpoBHEBasi OpraHu3alys >KUBOH MPUPOIBI
(OMOJOTHYECKUX CHCTEM).
OMepIKEHTHOCTh. DHEPrUs U MaTepHst Kak
OCHOBA CYIIIECTBOBAHUS OMOJIOTHIECKUX
cucteM. XpaHeHHUe, peanu3allis u repeaada
reHe-THIecKoi nHpopManuu B yepeie
MTOKOJICHUI KaK OCHOBA YKU3HU.
B3aunMozeiicTBuE KOMIIOHEHTOB
OHMOJIOTHYECKUX CUCTEM U CaMO-
perynsiuys. IBOIIOIMOHHbBIC TPOIIECCHI.
Bzaumocenzo cmpoenust u ¢hynxyuil
ouonozuueckux cucmem. Camope2ynayus
HA 0CHOBE NONOAHCUMENLHOU 0OPAMHOLL
cea3uU

OHosIorNvecKasi CUCTEMa, SMEPKEHTHOCTh, CAMOPETYJISLIUS,
9BOJIIO-LIUOHHBIE MpOLecChl. JleMOHCTpays BlIajeHus
SI3BIKOBBIMH CPEJICTBAMH IPH OTBETaX Ha IMOCTABJICHHBIE
Bonpockl. OBlaZieHne METoJJaMHi Hay4YHOTO [TO3HAHMUS,
WCIIOJIb3YEMbIMH IIPY OMOJIOIMYECKHUX HUCCIICTOBAHMSIX.
Pa3BuTHe yMeHHs OOBIICHATH PE3yIbTaThl ONOIOIMUECKUX
9KCIIEPUMEHTOB.

JlaGoparophas pabota «MexaHU3Mbl CAMOPETYIISALIUN.
Pa3BuTHE O3HABATEIHLHOTO HHTEPECA K U3YUCHUIO OUOJIOTHH HA
npumepe Mamepuaios 0 63auUMOCesA3U CMPOEHUs U QYHKYULL
buon02UYECKUX CUCIEM U CaMOpecyNayul Ha OCHOGE
NOOACUMENLHOU 0OPAMHOT CE53U




O0o0maumMii ypoK mo CaMocCTOsATEIHHBIA KOHTPOJIL M KOPPEKIHSI YICOHOMH 1.2,1.5,1.6, 1.8
Teme: «BHoJIOrNS B JIESITETIHHOCTH C UCTIOJIb30BAaHHEM BCEX BO3MOXHBIX PECYPCOB
cucreMe HayK. MeToabl JUTS TOCTHKEHUS TIOCTABJICHHBIX IeJIeH U pean3aliiy IIaHOB
HAYYHOIO JeITebHOCTH. J|eMOHCTpallKsl HABBIKOB MO3HABATEIILHOM
edIIeKCHu.
NMO3HAHUS B OHMOJIOTHM» ped .
N [IponykTHBHOE OOIIEHUE U B3aMMOJICHCTBHE B ITpoIiecce
(KOHTpOJILHBIN TecT 1) . o A o
COBMECTHOH y4eOHOI AEATEIBHOCTH C y4ETOM MO3ULIUH APYTUX
Ypox 0bobwenus u
. YYACTHUKOB JIESTEIBHOCTH. JleMOHCTpAIsI BIaICHUS
cucmemamuzayuu 3HAHUU
SI3BIKOBBIMH CPEICTBAMH.
VBepeHHOE MOJIb30BaHUE OMOJIOTMYECKON TEPMUHOJIOTUCH B
npeaesax U3y4eHHOM TeMbl
MoJieRyasipHbIi 1.2,1.3,1.5, 1.6, 1.8

ypoBeHb (12 yacoB)

MonexyJIapHBIIA yPOBEHbB:

o011ast XapakTepUcTUKa

Ypok uzyuenus u nepsuunozo
3aKpenieHus 3HaHul

OOmas xapakTepuCTHKa MOJICKYJISIPHOTO
YPOBHSI OpTaHHU3aLUH KU3HU. XUMUYECKUI
COCTaB OPraHU3MOB. XMMHUYECKHUE
3JIEMEHTBL. MaKkpo3JIEMEHTBI 1 MUKPO-
3JIEMEHTBI. ATOMBI U MOJIEKYJIBI.
KoBanenrtnas cBs3p. Heopranuueckue u
OpraHuuecKue BemecTsa. MHOrooOpasue
OpPraHHYECKUX BEIIECTB. brononuMepst:
TOMOITIOJIMMEPBI U TCTECPOITOJINMEPHBL

CaMocCTOsTENbHOE ONpeieNieHHe e YIeOHO! AeITeTbHOCTH U
cocrapneHue e€ maHa. OnpeeneHrne 0OCHOBOIIOIATalOIX
MIOHSTHI: aTOMBI M MOJICKYJIbI, OPTAaHUUECKHE U HeOpTraHudec-
KH€ BEIIECTBa, KOBAJIICHTHASI CBS3b, MAKPOIJIEMEHTHI, MUKPO-

3JIEMEHTHI, ONOTIOTUMEPBI: TOMOIIOJIMMEPHI ¥ TETEPOIIOIHU-MEPHI.

CaMocTosiTeNbHas HHPOPMAIIMOHHO-TIO3HABATEIbHAS
JEeSTEIBHOCTD C Pa3IMYHBIMU HCTOYHUKAMU HHPOPMALIUH, €€
KPUTHYECKasl OIIEHKA U MHTEPIIPETAIIHS IO BOIIPOCAM XUMHUH-
YEeCKOT0 COCTaBa XKHUBBIX OPTaHU3MOB.

DopmupoBaHUE COOCTBEHHOH MO3UITNH 110 OTHOIICHUIO K
WH(POPMAITUH, TTOTy4aeMON M3 Pa3HBIX UCTOYHHUKOB.
[IponykTrBHOE O0IIIEHUE U B3aUMOIEHCTBUE C APYTUMHU
YYaCTHUKaMH YUeOHOU AEATEIILHOCTH MTPH 00CYKICHUN
npo6iemM pa3paboTKK YIEHBIMU M BHEAPEHNUS B IPOU3BOJICTBO
HOBBIX HCKYCCTBEHHO CO3JITaHHBIX OPraHIMYECKUX BEIECTB.
Pa3BuTHe MO3HABATEHLHOTO HHTEpPECA K U3YUCHUIO OUOJIOTHU
MEXKITPEMETHBIX 3HAHHUI TIPU U3YYEHUH MaTepHaia o
XUMHYECKHX CBS35SX B MOJIEKYJIaX BEIECTB, HCKYCCTBEHHOM
MOJTyYE€HUH OPTaHUYECKUX BEIIECTB H JIp.

1.2,1.3,1.5,1.6, 1.8

Heopranuueckue
BEIECTBA:

BOJa, COJIN
Kombunuposannwiil.

CTpyKTypHbIE OCOOCHHOCTH MOJICKYJIbI
BOJIbI U €€ cBOMcTBa. BojopoHas cBsi3b.

I'unpodunbubie U ruApodOOHBIE BELIECTRA.

Coiii ¥ X 3HaUCHHE 1A OpTraHU3MOB.

byghepnvie coedunenus

Omnpe/ieieHre OCHOBOITOJIATAIONINX MOHITUH: BOJIOPOIHAS
CBsI3b, THIPO(MUIIHHBIE BEIIECTBA, THAPO(POOHBIE BEIIECTRA.
CaMocTosTeNnbHas HHPOPMAIIMOHHO-TI03HABATE IbHAS
JIATEIIBHOCTD C Pa3JIUYHBIMH HCTOYHUKAMHU HH(OpMAIIUH 00
0COOCHHOCTSIX HEOPraHUYECKHUX BEIIECTB, BXOSAIINX B COCTaB
JKUBOTO, €€ KpUTHYECKasl OI[CHKA M WHTEepITpeTaIusl.

1.2,1.3,1.5,1.6

10




[IpomykTrBHOE 00IIEHNE M B3aUMOACHCTBUE B TIPOIECCE
COBMECTHOH yUeOHOH ACATETHHOCTH C YIETOM TTO3UITUN APYTHX
YYaCTHUKOB JESITEILHOCTH.

Pa3BuTHE MO3HABATEIHLHOTO UHTEPECA B IPOLIECCE U3YUCHUS
JTOTIOTHATENHHOTO MaTepraja yaeOHIKa

Jlunuael, ©X CTpOSHUE U
hyHKIHH.

Kombunuposannuwiii

Jlunuapl, uX CTpoeHUe U PYHKIHH.
HeiitpansHblie xupbl. DPUPHBIE CBS3H.
Bocka. ®ochomumuasr. CTeponapt

OmnpezeseHne OCHOBOIOIAraroIUX HOHSITHI: JINIHUIB,
HEUTpaJbHBIE KUPHI, dQUPHBIC CBS3H, BOCKA, POCHOIUITUALI,
CTEPOUBI.

JleMOHCTpanus BIaJeHUs SI3bIKOBBIMY CPEICTBAMU IS
XapaKTEePUCTUKH XUMUYECKOTO COCTABa )KUBBIX OPraHU3MOB.
Pemrenue 6nonornueckux 3aad Ha OCHOBE BIIAJICHUS
MEXIIPEIMETHBIMHI 3HAHUSIMU B 00JIACTU XUMHH.
[MponykTHBHOE OOIIEHUE U B3aUMO/ICHCTBHE B MpoIiecce
COBMECTHOM yueOHOM AeATENFHOCTH C YIETOM MO3UIHN APYTHX
YYaCTHUKOB JIEATENBHOCTH IO BOIIPOCaM NPUMEHEHUS
CIIOPTCMEHAMU aHaOOINKOB.

OBnasieHne METOIaMH HAyYHOTO TIO3HAHHUS

VYTIi1eBoIbl, X CTPOCHUE U
byHKIMH.

Kombunuposannuwiii

YrieBois! (caxapa), IX CTpOEHUE U
¢byaxmn. Morocaxapusl. Jncaxapumbl.
Omnurocaxapuasl. [lonucaxapuabt

Ornpezenenre 0CHOBOIIOIATAIONTUX TTOHSTHN: YTIECBOIHI,
MOHOCAaXapuabl, IUCAXAPUIBI, OJUTOCAXAPUIBL, OIUCAXAPUTIBI.
JeMoHCTpanus BIageHus S36IKOBEIMU CPEICTBAMHU JIS
XapaKTEePUCTUKN XUMUYECKOTO COCTABA KUBBIX OPTaHU3MOB.
Pemenue 0M0I0rHYecKuX 3a1a4 Ha OCHOBE

BIIQJICHUSI MEXIIPEIMETHBIMHU 3HAHHUSIMHA B 0071aCTH XHMUHU.
OBnajzieHue METOJaMU HAYYHOTO TIO3HaHUS. PazButue ymeHus
00BSACHATH PE3yJIbTaThl OMOJIOTMYECKUX IKCIICPUMEHTOB

1.2, 1.3, 1.5, 1.6,

10.

benku, coctaB u
CTPYKTYypa.

JLp. Ne2
«O0Hapy:xeHue
JIunugos, yriesoaos,
0€JIKOB ¢ MOMOIIBIO
Ka4yeCTBEHHbIX
peakuuii»

Benxu. CoctaB u cTpyKTypa O€KOB.
Hezamennmble amuHOKuCnOThL. [lentuanas
cBs13b. Kondpopmarnus Genka. ['moOymnspHbie
u pubpuisipable Oenku. Jlenatyparus

OnpenesneHne OCHOBOIIOJAraOINX NOHATHIA: He3aMEHHMBbIE
AMHMHOKHUCIIOTHI, IETITHTHASL CBA3b, KOH(pOpManus Oenka,
rII00yIIspHbIe U QUOPHIUIAPHBIC OCIKH, ICHATYPALIUS.
[TpoaykTuBHOE OOIIEHUE M B3aUMOJICHCTBHE B ITpoIIecce
COBMECTHOH y4eOHOM AEATETBHOCTH C y4ETOM IO3UIUH APYTUX
YYACTHUKOB JIESTEIBHOCTH TPH 00CYkKICHUH 0COOEHHOCTEH
COCTaBa U CTPYKTYPhI OCITKOB.

CamocrosTenbHast ”HGOPMALMOHHO-TI03HABATEIbHAS
JACATCIIBHOCTDL C pa3JIMYHbBIMU UICTOYHUKAMU I/IH(bOpMaHI/II/I 110
U3yUYeHHIO OETIKOB, X COCTaBa M CTPYKTYPHI, €€ KpUTHIecKas
oueHka 1 nHTepnperanus. CoctaBieHue MEHTATbHON KapTh
nousaTHid. OBNasieHue METOJaMi HayqHOT'O MIO3HAHNUS,
HCIIOJIb3YEMBIMU IIPU OHMOJIOTHYECKUX HUCCICIOBAaHHUAX, B
IpoIecce BHINOJIIHEHHS 1abopaTopHOi padoThl «OOHapyKeHHUe

1.2,1.3,1.5,1.6
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JUTIAOB, YTIIEBOJOB M OSIKOB C IIOMOIIBIO KAYECTBEHHOM
peaKImm.

Pa3BuTHE MO3HABATEIBLHOTO UHTEPECA TIPU U3YUCHUHN
JIOTIOJTHUTEJIBHOTO MaTepHaia yaeOHIKa

11. | benku. ®yHKIUK OEITKOB Oynkunn 6emkoB. CTpyKTYpHBIE OSIKH. Omnpenenenre 0OCHOBOITONATAIONINX MOHIATHN: CTPYKTYPHBIE 1.2,1.3,1.5, 1.6
KoMOGHHHpOBAHHbIIT benku-pepmentsl. TpancmopTHbIC OSIKH. Oenku, 6emKku-hepMEHTHI, TPAHCTIOPTHBIC OCITKHN, CUTHAITHHBIC
Benxu 3amutel n HanageHus. CUrHaibHbple | OenKy, OeNKY 3aIlUThl U HanaAeHus!, OeTKU-PeLenTOPbI, OCIKH,
Oenku. benku-perenTopsl. 00ecTeunBarOIINe IBIKEHNUE, 3allaCHBIC OCITKH.
benku,o0ecnieun-paromye 1BUKEHUE. CamocrosTenbHast HHGOPMALMOHHO-TI03HABATENbHAS
3anacHble OeKn JEeSTEeIBHOCTD C Pa3IMYHBIMU HCTOYHUKAMHU HH(OPMALIUH 110
M3yYEHHIO OETIKOB U BBHITIOJIHAEMBIX UMHU (PYHKIHH, €€
KpUTHYECKas OLEHKa U nHTepnpeTanus. PopmMupoBaHue
COOCTBEHHOM TO3UIIMU 110 OTHOIICHHUIO K MOJy4aeMOn
Onosornueckoi nHGopMaImu.
Pa3BuTHE NO3HABATEIBLHOIO HHTEPECA IPU U3YUCHUH
JIOTIOJTHUTENBHOTO MaTeprana yueOHHKa
12. | ®epmenTHI - MexaHu3M JeUCTBHSI KATATU3aTOPOB B OnpeneneHrne OCHOBOIOJATAIOIINX OHSITHIA: SHEPTHSI
Bronormueckue XAUMUYECKUX PeaKLUsIX. DHEPrus aKTUBAIINH, aKTUBHBIN LIEHTP, CyOCTpaTHas CreU()UIHOCTS,
KATATH3ATOPBL. axtuBaruu. CtpoeHne GpepMeHTa: Ko(hepMEHTHI, OeITKH-aKTUBATOPHI U OEIKU-HHTHOUTOPBHI.
aKTUBHBII LEHTp, CyOCTpaTHAas [MponykTHBHOE OOIICHUE U B3aMMOJICHCTBHE B ITpoIiecce
JLp. Ne3 cneunpuanocts. Kopepmentsl. Otnnuns COBMECTHOH yueOHOM AeATENFHOCTH C YIETOM MO3UIHN APYTHX
«KaraanTuieckas (epMEHTOB OT XUMUYECKHX KaTaIN3aTOPOB. | YIACTHHKOB JEATENHHOCTH HPHU 00CYKICHHH OTINYUI
AKTHBHOCTb EePMEHTOB | Bejiky-akTHBATOPBI U OEIKH-HHIHOUTOPI (epMEHTOB OT XUMUYIECKUX KATATU3aTOPOB, BIUSHHUS
(Ha npuMmepe KPUTHYECKOTO MOBHIIICHHUS TEMIIEPATYpPhI TeJa YeIoBeKa Ha
aMmJIa3bl)» AKTUBHOCTH (DEPMEHTOB.
OBnazieHre MeToJaMH HayYHOT'O TIO3HAHMS, UCIIOJIb3yEMBbIMU
Kombunuposanuuiii npy OMONOTHYECKMX HCCIECAOBAHHAX, IPU BHITIOTHEHUH
naboparopHoii paboThl «KaTanuruieckas akTHBHOCTb
(hepMeHTOB (Ha TPUMEPE aMIIIA3bI )».
Pa3BuTHe yMeHHs OOBIICHATH PE3yIbTaThl ONOIOIMUECKUX
IKCTIEPUMEHTOB
13. | O6o0warmuii YPOK 1o CaMOCTOSATENBHBIN KOHTPOJIb U KOPPEKIUS YIeOHOM 1.2,1.3,1.5, 1.6

TeMe « XUMHU4YeCcKUui
COCTAB KJIETKN»

(KOHTPOJILHBI TeCT 2)
Ypox obobwenus u
cucmemMamu3ayuu 3HAHUL

JESITEIBHOCTH C UCTIOJIb30BAaHUEM BCEX BO3MOXHBIX PECYPCOB
JUTSL IOCTHKCHUS TIOCTABJICHHBIX TeJIel U pean3aliiy IIaHOB
JIeSITeITbHOCTH.

JeMoHcTpalus HABBIKOB TIO3HABATEIBHOM pedeKcHu.
[IponykTHBHOE OOIIEHUE U B3aUMOJICHICTBUE B IIpoLecce
COBMECTHOH yueOHOM JIeATeNLHOCTH C YIETOM TTO3UIHI JAPYTHX
YYaCTHUKOB JICSITEIIbHOCTH.

12




JemoHcTpatus BiaaeHus sI3bIKOBBIME CPEJICTBAMH.
YBepeHHOE TOJIb30BaHUE OMOJIOTHUECKON TEPMHUHOIOTHEH B
npeesax u3yueHHOTo MaTepuasna TeMbl

14.

HYKJ'IGI/IHOBI)Ie KHUCJIOTHI:
JTHK u PHK

Kombunuposannuwiii

Hyxnennossie kucnotel: JIHK u PHK.
OcoOeHHoCTH CTpOEHUS M (PYHKITHH.
Hyxneorun. [Tpuniun
KoMIuieMeHTapHocTH. Permukanus JJHK.
Ponb HyKJIIEHMHOBBIX KHCIIOT B PeaIn3aliu
HacieacTBeHHOU nHpopmarm. ['eH

OrnpezeneHre 0CHOBOIOIATAIONIUX TTOHATUN: HYKJICHHOBBIS
KHCIIOTHI, Je30KCHPUOOHYKIEHHOBAs KHCIOTa, pUOOHYKIICH-
HOBasl KUCIIOTAa, HYKIJICOTH]I, TPHHLIUI KOMILIEMEHTaPHOCTH,
TeH.

[IponykTrBHOE O0IIIEHUE U B3aNMOIEHCTBHIE B IIPOLIECCE
COBMECTHOH y4eOHO! AEATETHHOCTH C yUETOM MO3HUIAN APYTHUX
YYaCTHUKOB JISATSIEHOCTH TIPU 00CYKICHUH CTPOCHHS U
(YHKIIMI HyKJIEHHOBBIX KHCIIOT.

Pemenne 6monornueckrx 3a1ad B meJsX MOAroToBKH K EI'D.
Pa3BuTtue 1mo3naBaTeIbLHOTO HHTCPECA K U3YUCHUIO 6I/IOJ]OFI/II/I B
npoliecce U3yueHus JONOJHUTENLHOIO MaTepraia yieOHHKa

1.1,1.2,1.3,1.4, 15,
1.6, 1.7, 1.8

15.

AT® u opyrue
HYKJICOTHUIBI.

Buramunsl
Kombunuposannuwiii

Ponp HyK1€0THIOB B 0OMEHE BEIIECTB.
ATO®. I'maponms. Makpospruveckue CBs3H.
AT® xak yHUBEpCAIbHBIM aKKyMYJISITOP
sHepruu. MHoroo6pasue
MOHOHYKJIEOTHIOB KJIETKA. BUTaMHUHBI

Ornpezaenenrue oCHOBOIONAaraoumx noHsatui: AT®, ruaponus,
MaKpOIPTrUYECKHE CBA3H, BUTAMHHBI.

[MponykTHBHOE OOIIEHUE U B3aUMO/ICHCTBHE B MIpOIIecce
COBMECTHOM yueOHOM AeATENTFHOCTH C YIETOM MO3UIHN APYTHX
YYaCTHUKOB JIESITETILHOCTU IIPH 00CY>KACHUHN BOIPO-COB
o0ecrieyeHus YeJI0BEKOM CBOMX TIOTPEOHOCTEH B SHEPTUU U
BUTaMUHaXx.

CamocrosTenpHast ”HGOPMALMOHHO-TI03HABATEIbHAS
JESITEIbHOCTD C Pa3JINUHBIMU UCTOYHUKAMHU MH(OpMALIUHU O
POJIA HYKJIEOTHJIOB U BUTAMUHOB B OCYILIECTBIICHUH [TPOLIECCOB
JKU3HENEATEIbHOCTH, €€ KpUTHYECKAs OLICHKA U
MHTEpIpEeTanusl.

DopmupoBaHUE COOCTBEHHOM MO3UITNH 110 OTHOIICHHUIO K
OnostornvecKoi nHGpOpMaIHH, MOJTy4aeMOi U3 Pa3HbIX
HCTOYHUKOB.

Ucnonwzosanue cpencts UKT mist moaroToBKH COOOIIEHMIA,
MOAKPEIUIEHHBIX MYJIbTUMEIAANIPE3CHTALASMU.

Pa3BuTHE NO3HABATEIHLHOTO HHTEpECA K U3YUCHUIO OUOJIOTHH B
npolecce U3yueHHs JONOJIHUTENFHOIO MaTepualla yueOHUKa

16.

Bupycsr

Kombunuposanmwiii.

Bupycel — Hexerounas ¢popmMa KU3HU.
MHoroobpasue BupycoB. JKu3HeHHBIC
IUKIBI BUpYcoB. [IpodunakTrka BUPYCHBIX
3a0osieBanuil. Bakina.

Hanomexuonoeuu 6 buonozuu.
Pemposupycet — napyuiumenu 0CHO8HO20

Omnpeenenre OCHOBOIOATAIONINX MOHATHI: BUPYCHI, BAKI[HA.
[IponykTrBHOE 00IIEHHE U B3aNMOIEHCTBHE B MPOIIECCE
COBMECTHOH yueOHOM AeATENbHOCTH € YUETOM MO3ULHMNA APYTHX
YYaCTHUKOB JIESTEIBHOCTH P 00CYXKACHUH MPOOIEMBbI
IMPOUCXOXKJICHUA BUPYCOB U IIPUINH, HA OCHOBAHHNU KOTOPBIX UX
OTHOCSIT K JKUBBIM OpraHU3MaMm.

1.2,1.3,1.5,1.6
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npasuia MOeKyIapHoOU buoio2uu

CamocrosTenpHas HHPOPMAITHOHHO-TI03HABATEILHAS
JIESITENIbHOCTD C Pa3TUIHBIMHA UCTOYHUKAMH HH(OPMAITIH O
BHpYyCaX U UX KU3HEHHBIX IIUKJIaX, €€ KpUTHUECKas OllEHKA U
HMHTEpIpeTaIus.

dopmupoBaHUEe COOCTBEHHOM MO3UITHH 110 OTHOIIICHHUIO K
OuoI0rMYecKoil HH(OpMAIIUH, ITOJTy4aeMOU U3 Pa3HBIX
HMCTOYHUKOB.

Penrenne 6mosmornuecKux 3a1ad B MEJISIX MOATOTOBKH K EI'D.
Pa3zBuTHE MO3HABATETFHOTO MHTEpPECA K H3YUCHHUIO OMOJIOTHH B
MPOIIECCE U3YUCHUS JOMOJHUTEIHLHOTO MaTepraia yueOHHKa

17. | O6o6marmuii ypok no CaMOCTOSTENBHBIN KOHTPOJIb U KOPPEKIUS YIeOHOM JesITeIh- 1.2,1.3,1.5,1.6
Teme «MoJreKy IspHbIii HOCTH C HCTIONB30BAHHEM BCEX BOSMOXKHBIX PECYPCOB LIS
YPOBEHb 0praHH3 AN JIOCTHKEHMS ITOCTABJICHHBIX eJIel U peann3alny IUIaHOB
. JIesITeIbHOCTH.
KHBOM IPUPOALD JleMoHCTpaIns HaBBIKOB TIO3HABATEIHHON pehIeKCHH.
(kOHTpO.IBHBIIT TeCT 3) [TpoaykTHBHOE OOIIIEHHE U B3aUMOJICHCTBHE B ITPOIIECCe
Ypox 0bobwenusn u COBMECTHOM yueOHOM AEATENFHOCTH C YIETOM MO3UIHIA APYTHX
cucmemamusayuu sHanui YYACTHHUKOB JIESTEIBHOCTH.
JeMoHCTpanys BIageHus I3bIKOBBIMU CPEICTBAMH.
YBepeHHOE M0JIb30BaHNe OHOJIOTHYECKON TEPMUHOIOTHEH B
npejenax N3y4eHHON TEMbI
Kuaerounsblii ypoBens (17 1.2,1.3,1.5, 1.6
4aCOB)
18. | KneTouHslil ypOBEHbB: OO0mas XxapakTepUCTHKA KIETOYHOTO CaMocTosITeNbHOE ONpe/ieNIeHue 1en yaeOHo! aesarenpHocTn 1 | 1.2, 1.3, 1.5, 1.6

ob1as
XapaKTEePUCTHKA.
Knerounas
Teopus

ypoBHs opranuzanuu. OOIIre CBEACHUS O
kietke. [{luronoruss — Hayka o KJIETKE.
MeTo/1bl U3y4YeHUS KIETKHU. Knerounas
Teopust

COCTaBIICHHE €€ TIaHa.

Omnpenenenre OCHOBOIONATAIONIUX MOHITHN: ITUTOIOTHS,
METO/IbI U3YUEHHS KIETKH, YIIbTpaleHTpu(yrupoBanue,
KJIETOYHAsI TEOpUSI.

IIpoaykTrBHOE 00IIIEHUE U B3aUMOIEHCTBHE B IIPOLIECCE
COBMECTHOU yueOHOI AeATENFHOCTH C YIETOM TO3UIHIA APYTHX
YYaCTHUKOB JIESTEIBHOCTH NPH 00CYKASHUH TPpoOiIeM
CO3aHHA KIETOYHON TEOpUHN

CamocTosiTeNnbHass HHPOPMAIIMOHHO-TIO3HABATEIbHAS ICATEIIb-
HOCTh C PA3TMYHBIMHI UCTOYHUKAMH WHPOPMAIH 00 OCHOBHBIX
JTanax pa3BUTUS LUTOJOTHH U €€ METOJaxX.

®dopmupoBaHre COOCTBEHHOH MTO3UIINU 110 OTHOIIEHHIO K OHO-
JIOTHYECKOH MH(POPMAaLINH, TOTyIaeMOH U3 Pa3HbIX
HCTOYHUKOB.

Hcnonp3oBanue cpeacts MKT amst monrotoBku nHGopManyon-
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HOT'O COOOIIEHHUS M MyJIbTUMEANA-TIPE3CHTAIIH.

OBnazneHne METoJaMy HayYHOTO TIO3HAHUS, HCIIOJIb3YEeMBIMU
pu OMOJIOTUYECKUX UCCIICIOBAHUSX, B POLIECCE BBHITIOTHCHHUS
nabopaTopHbIX paboT «TeXHWKa MUKPOCKOITUPOBAHUSY U
«CpaBHEHHE CTPOCHHUS KIETOK PAaCTEHUH, )KUBOTHBIX, TPHOOB H
OakTepuii O] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEaparax u
UX OINKCAHUEY.

Pa3Butne mo3HaBaTenTpHOrO MHTEPECA K H3YICHHUIO OMOJIOTHH B
MpoIlecce N3YYeHHUs JOMOIHUTEIFHOTO MaTepraia yaeOHHKa

19. | JI. p. Ne 4 «Texnuka YBenuuutenbHbie mpuOopsl. Jlabopatopras | OBnajeHUE METOAAMH HAYYHOT'O TTO3HAHHUS, UCTIONH3YESMbBIMU 1.2,1.3,1.5,1.6
MHKPOCKOIHPOBAHHS nocyna. Ctpoenue kietku. CXoAcTBO Mpu OMOJIOTUYECKUX UCCIICIOBAHUSX, B POLIECCE BBHITIOTHCHHUS
CpaBHeHHe CTPOEHHS MIPUHIIAIIOB MMOCTpoeHHA KIeTKH. OcHOBHBIE | TabopaTopHoii paboTh «TexHuka MHKPOCKONHPOBAHHS .
KJIETOK pacTenuii, YaCTH U OPTaHOMIbI KJICTKH, UX (PYHKIIUU CpaBHeHj/Ie CTPOCHMSI KJIETOK PACTCHUM, )KUBOTHBIX TPUOOB U
JKUBOTHBIX 'PUGOB 1 OakTepuii 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpernapaTax u
GaKTepuii Mo UX OIUCAHUE.
p Pa3Butne ymMeHUst OOBICHSITH Pe3yIbTaThl ONOIOTHIECKIX
MHKPOCKOIIOM Ha SKCIIEPUMEHTOB.
TOTOBBIX
MHUKPOIpenaparax u ux
ONMCAHUE.
Beoouwiiti. Akmyanuzayus 3nanuii
20. | CTpoeHHE KICTKH. Crpoenue kinetku. Kierounas (mma3maTu- OmnpeneneHre OCHOBOIOATAIOINX MOHATUI: KIETOYHAs 1.2,1.3,1.5,1.6
Knerounas membpana. yeckass) MeMOpana. KitletouHasi creHka. CTCHKA, TIIMKOKAINKC, SHIONUTO3: (haroliuTo3 1 MHHOIUTO3,
[uromnaszma. Kietoussiit I'muxoxanvkc. ®yHKINY KIETOYHON 9K30LIMTO3, PELEMINS, THaTIOIIa3Ma, IUTOCKENET, KIIETOYHBIN
nentp. Llurockener MeMOpaHbI. DHAOIUTO3: (DaronUTO3 U LEHTp, LIEHTPHUOJIU. }
JL p Ne 5 «HaGumionenne UHOIMTO3. Perenius. HpOI[yKTI/IBVHOC OGIII%HI/IC 1 B3aNMOJIHCTBHE B TIpoLeCce
[uromnmnasma: ruanomiasmMa 1 OpraHoubl. COBMECTHOU y4eOHO! AEITENHHOCTH C YUYETOM TO3HUIAN APYTUX
T1123MO.TH3a 1 Hurockenet. Knerounsiii HEHTP. YYaCTHUKOB JIEATEIBHOCTH MTPH 00CYKISHUH CTPYKTYP KIESTKH
AAeTLIa3MO0JIn3a B HenTtpuonu U UX QYHKIHH.
KJIETKaX KOKUIbI OBnajieHuEe METOJIJaMU HAYYHOTO TIO3HAHUS, UCTIOIB3YEMbIMHU
JYyKa». npy OMOJIOTMYECKUX HCCIIEA0BAHUAX, B IIPOLIECCE BIMOJIHEHUS
naboparopHoii pabotel «HabroeH1e TU1a3Mou3a 1
beceoa JIETIIIa3MOJIH3a B KIIETKAX KOXKHITBI JIYKay.
PasButne ymMeHuUs: OOBICHITH Pe3yIbTaThl ONOIOTUIECKIX
SKCIIEPUMEHTOB.
Pa3BuTHe MO3HABATEIFHOTO HHTEPECA K U3YUCHUIO OMOJIOTHH B
MTPOIIECCE U3YUCHHUS JOMOJHUTEILHOTO MaTepraia yueOHrKa
21. | Pubocomsl. SAnpo OCHOBHBIE YaCTH U OPTraHOUIBI KIIETKH, UX | Omnpeaenenre OCHOBOIMONATAIOIIUX MOHATU]: sIepHas 1.2,1.3,1.5,1.6

¢ysaxmn. Pubocomsl. Anpo. Snepuas

0007109Ka, KapuoIuIa3Ma, XpOMAaTHH, SAPHIIIKA, THCTOHBI,
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DHIoImIa3MaTHyYeCKas
CETb.

Kombunuposannulil.

obomnouka. Kaprommazma. XpomaTu.
Snpeimiku. I'uctonsl. Xpomocomsl. Kapuo-
tur. CTpoeHHe U (PYHKIIMA XPOMOCOM.
DHII0TUIa3MaTHYECKas CETh: IIEpOX0OBaTas u
TITaIKasl.

Xpomocomuulil Habop Kiemku (Kapuomun)

XPOMOCOMBI, KApUOTHII, DHJOIIIa3MaTU-4ECKas CETh!
LIepOXoBaTas 1 Iiajikas, puboCcoMBI.

[IponykTHBHOE OOIIEHUE U B3aUMOJICHCTBUE B MIpOIIEcce
COBMECTHOH yueOHOM AeATENFHOCTH € YIETOM MO3UIHNA APYTHX
YYaCTHUKOB JESTEIBHOCTHU NPH 00CYKAECHUH CTPYKTYP KIETKU
1 UX QYHKIHH.

Pa3BuTHE MO3HABATEIHLHOTO HHTEPECA K U3YUCHUIO OUOJIOTHH B
Ipolecce U3y4eHHs JONOJIHUTENIFHOIO MaTepuaia yuieOHUKa

22. | Bakyosu. Komiuiekc OCHOBHBIC YaCTH M OPTaHOUIBI KIIETKH, UX | Omnpeeenne 0CHOBOIIONATAIONTHX MMOHATHN: KOMITIIECKC 1.2,1.3,1.5, 1.6
TConb k. JIN30COMBL. (GyHKINY. I"onb kM, TU30COMBI, BAKYOIIH, TYPrOPHOE JTaBJICHHE.
J.p.Ne6 Kommnekc INoapmxu. JInzocomsl. Bakyomu. HpOI[yKTI/IBj{OG O6H1?HI/IC u B3aI/IMOI[eI7ICT1.3.I/IC B Tpowecce
JIpuroToBcHHe, TypropHoe nasnenue. Enuncrso COBMECTHOM yueOHOMW AEATENbHOCTH C YIETOM MO3ULMK APYTHX
MeMOpPaHHBIX CTPYKTYP KJIETKH YUACTHUKOB JIESTEIBHOCTH TP 00CYKACHUH CTPYKTYP KICTKH
paccMaTpuBaHue U W X hyHKIHiL.
OMMCAHME CamocTosTenbHas HHGOPMAIHOHHO-03HA-BATEIbHAS
MHUKponpenapaTos JeSATEILHOCTD ¢ TEKCTOM y4eOHHKa, e€ aHaIHu3 U
KJIETOK pacTeHuii». uHTepnperanusi. CpaBHUBaHUE U3y4aeMbIX 0OBEKTOR.
Kombunuposanmwuii. OBnazneHue MeToJaMy Hay4HOT'O TIO3HAHUS, UCIIOJIb3YEeMBbIMU
npy OMOJIOTMUYECKUX HCCIIEAOBAHMAX, B IPOLIECCE BRIIIOIHEHUS
naboparopHoii paboThl «IIpurororieHue, paccMaTpuBaHUe U
OTMCaHWE MHUKPOIIPETIA-PaToB KJIETOK PACTCHUNY.
Pa3BuTHE NO3HABATEIBLHOTO HHTEPECA K U3YUCHUIO OUOJIOTHH B
npolecce U3y4eHHs JONOJIHUTENIFHOIO MaTepuaia yueOHUKa
23. | MUTOXOHIpHH. OCHOBHBIC YaCTH M OPTaHOUIBI KIIETKH, UX | Omnpejeienre 0CHOBOIIOIATAIONIUX TOHATHH, 1.1, 1.2, 1.3, 1.4, 1.5,

[Tnactuael. Opranouisi
neuxenust. Kiierounele
BKJIFOUEHUS.

JL. p. Ne 7 «HabGronenne
ABUKEHHUS HUTOMJIA3MBbI
HA NpUMepe JIUCTA
JJ04en».

Kombunuposanmuwiii.

¢ynakuuu. Muroxonapun. [lnactuasr.
Opranous! geuxeHus. Kinetounsie
BKIIIOYEHUS

XapaKTepU3YIOIINX 0COOEHHOCTH CTPOCHUSI MUTOXOHJIPHI
TUTACTHU]I: KPUCTBI, MATPUKC, TUIIAKOUIBI, TPAHBI, CTPOMA.
Omnpenenenre MOHATHI: OpraHOWIBI ABHKE-HUS, KJIETOUYHbIE
BKJTIOUEHUSI.

[IponykTrBHOE O0IIIEHUE U B3aUMOJICHCTBHUE B MPOIIECCE
COBMECTHOU y4eOHO! AESITEIHPHOCTH C YUYETOM TO3HIAN APYTUX
YYACTHUKOB JIESATEIBHOCTH TIPH 00CYKICHUH KIETOUHBIX
CTPYKTYPp.

AprymeHranusi cOOCTBEHHOTO MHEHHUSI.

OBrazneHne METo1aMy HAyYHOTO TIO3HAHUS, HCIIOJIb3YEMBIMU
MpH OMOJIOTHYECKHUX UCCIEOBAHNAX, B POLIECCE BBHITIOTHEHHS
naboparopHoii paboTs! «Habmonenne IBMKEHUS IUTOILIA3MBI
Ha TIPUMEPE JIFCTA IIT0JIEN.

Pa3Butne ymeHusi OOBICHITH Pe3yIbTaThl ONOJIOTHIECKIX
9KCIEPHUMEHTOB.

1.6,1.7, 1.8
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Pa3BuTHE MO3HABaTENTHFHOTO MHTEpPECA K H3YUCHHUIO OMOJIOTHH B
MpoIIecCce N3YYEHHUs JOMOTHUTEIFHOTO MaTeprana yaeOHUKa

24, Oco0eHHOCTH CTPOCHUS Oco0OEHHOCTH CTPOCHUS KIIETOK IpoKapuo- | OnpesesieHne OCHOBOIOIAratoluX MOHIATHH: TIPOKAPUOTEHI, 1.2,1.3,15,1.6, 1.8
KJIETOK IPOKapHOTOB M TOB 1 3yKapuoToB. Criopsl OakTepuit 3YKapHUOTHI, CTIOPHIL.
3YKapHOTOB. HpOI[YKTI/IBE-IOC o6m(=:HHe u BSaHMOHeﬁCT]iHC B Ipoecce
JL p. Ne 8 «CpaBHennue COBMECTHOH y4eOHO! AEATETHHOCTH C YIETOM TO3UINN Apyrux
YYaCTHUKOB JIESATEIBHOCTH MPH 00CYXKACHUH 0COOEHHOCTEH
CTpPOEHMH KJIETOK
. CTPOEHHUSI KJIIETOK MPOKAPHOTOB U 3YKAPUOTOB.
pacrenuy, )KHBOTHE’IX’ CamocrosTenpHas HHPOPMAITHOHHO-TI03HABATEIbHAS
rpubOB 1 GaKTepHiD». JIESATEIILHOCTD C Pa3IUYHBIMHA UCTOYHUKAMHU HH(DOpMAIUH 00
apxesx U mpaBuia NPOo(QUIAKTHKN OaKTEPHATLHBIX
Kombunuposanniii 3a00JIeBaHMI, €€ KPUTUYECKAs OLICHKA ¥ MHTEPIPETALIHSL.
®dopmupoBaHre COOCTBEHHOW MO3UIIMU IO OTHOIICHHUIO K
Ouosornveckoi nHGpOpMaIHH, MoJTy4yaeMoi U3 pa3HbIX
HMCTOYHHKOB.
OBnageHue METOJaMU HayYHOT O TIO3HAHUS, UCIIOIb3YEMbIMU
npy OMOJIOTHYECKUX HCCIIEAOBAHUSX, B IPOLIECCE BBIOTHEHUS
saboparopHoi paboThl «CpaBHEHHE CTPOCHHUS KIIETOK
pacTeHui, JKHBOTHBIX, TPHOOB 1 OakTepuit». Pazputue
M03HABATEIFHOTO HHTEpECca K U3YyUCHUIO OMOJIOTHH B TIpOLIecce
W3y4YEeHHUs IOTIONHUTEIBHOTO MaTeprala yueOHnuKa
25. | O000mAOLIHii YPOK 110 O6o6matomnuit ypok CaMOCTOSTENbHBI KOHTPOIb U Koppekus | 1.1, 1.2, 1.3, 1.5, 1.6,
Teme «OcoOeHHOCTH y4eOHOU IEeSITeTHHOCTH C UCTIOIH30BAHHEM BCEX BO3ZMOMKHBIX 1.8
CTPOCHUS KIETOK pECYpCOB I AOCTHKEHUS TIOCTaBICHHBIX IIeNIEl U peaTn3aliu
TUTAHOB JI€ATEIHHOCTH.
KHBBIX OPraHU3MOB) JleMoHCTpaIus HaBBIKOB TIO3HABATEIHHON pehIeKCHH.
(KOHTpoO/IbLHBII TecT 4) [IponykTrBHOE O0IIIEHUE U B3aUMOJICHCTBUE B MPOIIECCE
Vpox 0boowenus u COBMECTHOM yueOHOM JIEITENBHOCTH ¢ yIETOM TTO3ULHMN APYTUX
cucmemamu3ayu 3HaHui YYaCTHUKOB AEATEIBHOCTH.
JeMoHCTpalus BIageHus I3bIKOBEIMU CPEICTBAMU.
YBepeHHOE M0JIb30BaHNE OHOJIOTHYECKON TEPMUHOIOTHEH B
npeaesiax U3yu4eHHOT0 MaTepuasna TeMbl
26. OOMeH BEIIECTB U JKusHenestenbHOCTh KieTKH. OOMeH Omnpe/ieieHre OCHOBOITOJIATAIOINX MTOHATHH: OOMEH BEIIECTB, 1.1, 1.2, 1.3, 1.5, 1.6,

MMpEeBpalICHUC SHECPTHUU B
KJICTKCE.

Ypox U3y4eHust U nepeudHoco
3aKpenjieHus BHAHULL.

BEIIECTB U NPEBpAIllEHNUE SHEPTUHU B KIIETKE.
Memabonusm: anaboausm u kamaboauzm

SHEepreTHYeCcKHil 0OMEH, TIIaCTHIECKUH 0OMeH, METa0O0IH3M.
[IpoaykTrBHOE 00IIIEHNE U B3aUMOIEHCTBHIE B ITPOLIECCE
COBMECTHOH yueOHOM AeATENbHOCTH C YIETOM MO3ULMN APYTHX
YYaCTHUKOB JIESTEIBHOCTH NPH 00CYKACHUH MPOLIECCOB
KHU3HEIESTEIHHOCTH KIICTKH.

CamocrosTenbHasi ”HGOPMALMOHHO-TIO3HABATENbHAS

1.8
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JESITeBHOCTD C Pa3IMYHBIMU HCTOYHUKaMHU HH(POpMAIIUH 00
oOMeHe BEIECTB U MPEBPAIlEHIH YJHEPTUH B KIETKaX
Pa3IMYHBIX OPraHU3MOB, €€ KPUTUYECKAs OICHKA U
uHTepnperaius. DopMupoBaHUEe COOCTBEHHOM MO3UIIMH T10
OTHOINICHHUIO K OMOJIOTHYECKON HH(OPMAITHH, MTOTydaeMOon U3
Pa3HbIX UICTOYHHUKOB,

Ucnonw3oanue cpencts UKT miast moaroroBku
WHPOPMAITMOHHBIX COOOIICHUH U MYJIbTHME HAIIPE3CHTAIINH.
Pa3BuTHe MO3HABATENILHOTO HHTEPECA K U3YUCHHIO OHOJIOTHH B
MPOIECCE U3YUCHUS JOMOJHUTEIHLHOTO MaTepraia yueOHHKa

217.

DHepreTU4ecKkuii 0OMeH B

KIICTKC.
Kombunuposannulil.

DHepreTHYeCKUil U TIaCTHIECKU OOMEH.
I'mukomus. Knerounoe apixanne. 1{uxn
KpebGca. JlpixarenbHas 1enb.
OxucnurenbHoe GpochopUIrpoBaHue.
Cnupmogoe bpodicenue

OnpeneneHrne OCHOBOIIONAraOIINX MOHATHIA: TIUKOIN3,
KJIETOYHOE AbIxaHue, uuki KpeOca, apIxaTenpHas 1emnb, OKUCIIU-
TenbHOe (pochOpPUITUPOBAHHE.

[MponykTHBHOE OOIIEHUE U B3aMMOJICHCTBHE B ITpoIiecce
COBMECTHOU y4eOHO! AEATENHHOCTH C YUETOM MO3HIHN APYTUX
YYaCTHUKOB JIEATENBHOCTH TIPH 00CYKIEHIUH 0COOCHHOCTEN
SHEPreTHYECKOr0 0OMEHa B KIJIETKAaX Pa3InYHbIX OPraHU3MOB.
CaMocTosiTenbHas HHPOPMAIIMOHHO-TIO3HABATEIbHAS
JESITeIBHOCTD C PA3IMYHBIMU HCTOYHUKAMHU HH(POPMaLUH, €&
KPHUTUYCCKAs OLICHKA U MHTCPIPCTALUA.

®dopmupoBaHre COOCTBEHHOW MO3UIIMU 110 OTHOIICHHUIO K
Omoorndeckoit mHGOpMaInH, MOTy4aeMON U3 Pa3HBIX
MCTOYHUKOB. Pa3BuTHe NO3HABaTEILHOIO HHTEPECA K
W3yUYEHHIO OMOJIOTUH B TIPOLIECCE U3YUESHHUS JIOTIONTHUTEIHLHOTO
MaTepHaia yueOHuKa

1.2,1.3,1.5,1.6, 1.8

28.

Tunel KJI1€TOYHOTO
nutaduga. PorocuHTe3 U

XCMOCHHTEC3.
Kombunuposannswiil.

Tumnel k1eTounoro nutanus. @OTOCUHTE3 U
XeMOCHHTE3. THUIIbI KIETOYHOTO ITUTAHUS.
AsTtoTpodsl 1 rerepoTpodsr. Potonus
Boabl. [lukn KansBuna

OnpeesieHne OCHOBOIOJATAIOIINX TOHSATHI: THITHI KJIETOYHOTO
MUTaHUs, aBTOTPOQBI ¥ TeTEPOTPOPBI, XEMOCHHTES,
(doTocuHTE3.

[IponykTHBHOE OOIIEHUE U B3aMMOJICHICTBUE B IIpoLiecce
COBMECTHOH yueOHOM JAeATENFHOCTH C YIETOM MO3UIHN APYTHX
YYaCTHUKOB JESTEIBHOCTH MPH 00CYXKAESHUH THIIOB KJICTOYHOTO
MTUTaHUSL.

CamocrosTenbHast ”HHOPMAITMOHHO-TTIO3HABATEIbHAS
JeSITeIbHOCTD C Pa3IMYHBIMU HCTOYHHKAMHU HH(OpMAIIUU O
npolieccax XeMOCHHTe3a 1 (POTOCHHTE3a, €€ KpUTHIeCKast
OIIEHKA ¥ WHTEPIIPETAIHSL.

DopmupoBaHUE COOCTBEHHOH MO3UITHH 110 OTHOIIICHHIO K
Onosiornueckoi HHGpOpMaIHH, MOJIy4aeMOH U3 Pa3HBIX

1.2,1.3,1.5,1.6, 1.8
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HNCTOYHHKOB.
Pa3Butue mo3HaBaTeabHOTO HHTEPECA K U3YUCHUIO OHOJIOTUH B
MMPpOoUCCCC N3yYCHUA JOMOJHUTCIIBHOTO MaTCpraia y‘le6HI/IKa

29.

ITnactuueckuii 0OMeH:

OrocuHTE3 OCIKOB
Kombunuposannulil.

I'en. XpaHeHue, nepenaya u peanu3anus
HACJIEICTBEHHON HH(POPMAIINN B KIETKE.
I'enernueckuii koJ. MaTpu4HBIN CUHTES.
Cunres Oenka.. [Toaucoma

OnpeneneHre 0OCHOBOIONATAIONIUX MOHATHN: T€HETHYECKUN
KOJ, KOZIOH, aHTUKO/IOH, TPAHCKPHUTIIIHS, CIUTACHHT, TIPOMOTOP,
TEPMHUHATOP, TPAHCIAIHNS, CTOT-KOAOH, ITOJIICOMA.
[IponykTHBHOE OOIIEHUE U B3aMMOJICHCTBUE B ITpoIiecce
COBMECTHOH y4eOHO! AEATETHHOCTH C yUETOM MO3HUIHN APYTUX
YYaCTHUKOB JIEATENBHOCTH TIPH 00CYKIEHIH 0COOCHHOCTEN
TUIaCTHYECKOr0 0OMeHa B KJIETKe Ha mpuMepe OMOCHHTE3a
OeTKOB.

CamocrosTenpHas HHPOPMAITHOHHO-TI03HABATEIbLHAS
ACATCIIBHOCTDL C pas3JIMYHbBIMU UICTOYHUKaAMU I/IH(I)OpMaHI/II/I (6]
MeXaHHU3Max Mepeiavd U peaanu3alii HaclIeICTBEHHOH
nH(POpPMAITUH B KIIETKE, €€ KPUTHUIECKas OLIEHKA U
HWHTEPIpeTaIus.

®dopmupoBaHre COOCTBEHHOW MO3UIIMU IO OTHOIICHHUIO K
Ouosornveckoi nHGpOpMaIHH, MOJTy4acMOi U3 pa3HbIX
HMCTOYHHKOB.

Penrenne 6MooruuecKux 3aad, CBI3aHHBIX C OMpeeICHHEeM
MOCIIE0BATENIbHOCTH HYKJIEHHOBBIX KHCIIOT ¥ YCTaHOBJICHUEM
COOTBETCTBUI MEX]y HEH U MOCIEI0BATEIbHOCTBIO
aMUHOKHCIIOT B TIENITH/IE.

Pa3BuTHE O3HABATELHOTO HHTEPECA K U3YUCHUIO OUOJIOTHH B
MPOIIECCe N3YUEHUS JOMOIHUTEIFHOTO MaTepraia yaeOHHKa

1.2,1.3,1.5,1.6, 1.8

30.

Perymsanus tpanckpunuun
U TPAHCJIALIUA B KIICTKC

" OpraHu3Me.
Kombunuposannwiil.

Perynsauust TpaHCKpUIIIMU U TPAHCISIUU B
KJIETKE U opranusmMe. I'eHomuka. Brnusgaue
HApKOT€HHBIX BEILIECTB Ha MIPOLIECCHI B
KJIETKE

OrnpezaeneHre 0CHOBOIOIAralOIUX MOHATUI: OIIEPOH, CTPYK-
TypHBIE T€HBI, IPOMOTOP, OTIEPATOP, PETIPECCOP.

[TocTpoeHne MEHTAIBHOUM KapThl, OTpaXkarolllen Mocae0BaTeNb-
HOCTB TIPOIECCOB OMOCUHTE3a OeNKa B KIIETKE M MEXaHU3MOB UX
perymisiuuu.

IIpoaykTrBHOE O0OIIIEHUE U B3aMOIEHCTBHE B MPOIIECCE
COBMECTHOU y4eOHO! AEITENHHOCTH C YUETOM TO3HIUN APYTUX
YYaCTHUKOB JIEATEIBHOCTH TP 00CYKICHUH BIUSHUS
HapKOTEHHBIX BEUIECTB Ha MPOIIECCHI B KIIETKE.
CaMocTosiTeNnbHas HHPOPMAIIMOHHO-TI03HABATE IbHAS
JIESATEIIEHOCTD C PAa3TUYHBIMHA UCTOYHHKAMH HH()OPMAITUH O
perymanny OuocuHTe3a Oenka B KIETKe, € KpUTHYecKas OIleHKa
Y MHTEPIpPETaIHs.

DopmupoBaHre COOCTBEHHOH MMO3UIMHI 10 OTHOILEHHIO K OHO-

1.2,1.3,1.5,1.6

19




JIOTHYECKON MHGOPMAIINH, TTOJTyIaeMON U3 Pa3HbIX
HMCTOYHHKOB.

PasButne no3HaBaTeabHOTO MHTEPECA K H3YUCHUIO OUOJIOTHH B
MPOIIECCE U3YUCHUS JOMOJHUTEILHOTO MaTepraia yueOHHKa

31.

IIpakTuyeckas pabora
«Pemenne
3JIeMEeHTApPHBIX 32/1a4 MO
MOJIEKYJISIPHOM

onosiorumn.
Kombunuposannulil.

O6o6matomnuit ypok CaMOCTOSTENbHBI KOHTPOIb M KOPPEKIIHS
y49e0HOU AESITeTHHOCTH C UCTIOIh30BAHUEM BCEX

BO3MOJXKHBIX PECYpPCOB ISl TOCTUKCHHUS MTOCTABIICHHBIX TEJIeH U
peaM3anyy TIaHOB e TeNFHOCTH.

JleMoHCTpanus HaBBIKOB ITO3HABATEIBHOMN pedekcum.

32.

Henenue knerku. MuTos.
Kombunuposannulil.

Henenue knetku. Muto3 KneTouHbIH UK
nHTepdasa u aeneHne. AmonTos. MUTO3,
ero ¢assl. bronornyeckoe 3HaYeHNE
MHTO3a

Onpenenenre 0OCHOBOIOMATAIONIUX MOHITUN: MUTO3, )KU3HEH-
HBIN MWK KJIETKH, nHTEepdasa, mpodasa, metadasa, anadasa,
Tesnodasa, peayIIUKaLHs, XpOMaTUIbl, IEHTPOMEpa, BEPETECHO
JIeJIeHNs, aMHUTO3, alloNTO3.

[IponykTrBHOE O0IIIEHUE U B3aUMOICHCTBUE B MPOIIECCE
COBMECTHOU y4eOHO! AEATETHHOCTH C YUETOM O3HUIAN APYTUX
Y4aCTHUKOB ACATCIIbBHOCTHU IIPpHU O6Cy)KI[eHI/II/I BOIIPOCOB
MHUTOTHYECKOI'O ACJICHUA KIICTKHU.

CamocrosTenpHast ”HGOPMALMOHHO-TI03HABATEIbHAS
ACATCIIBHOCTDL C pa3JIMYHbBIMU UICTOYHHUKaAMU I/IH(bOpMaHI/II/I 00
0COOCHHOCTSIX KJIIETOYHOTO ITUKJIA Y Pa3JIMYHBIX OPraHU3MOB, €€
KPUTHUYECKasl OLCHKA U MHTEpIpETaLusl.

DopmupoBaHHE COOCTBEHHOH MTO3ULIMH 110 OTHOILECHHIO K
Ouostornveckoi nH(GpOpMaIHH, MOJTy4aeMOi U3 pa3HbIX
HCTOYHHUKOB.

Pa3BuTHE NO3HABATEIHLHOTO HHTEpPECA K U3YUCHUIO OUOJIOTHH B
npoliecce U3ydeHus JONOJIHUTENLHOTO MaTepralla yueOHHKa

1.2,1.3,1.5,1.6, 1.8

33.

Jenenue knetku. Menos.
ITonoBeIe KIIETKH

Meiio3, ero MexaHu3M ¥ OHMOJIOTHYECKOE
3HaueHue. Konbroranus XxpoMocoM 1
KpoccuHrosep. CoMaTH4ECKUE U MOJIOBBIE
KJIeTKH. 'ameTorenes

Ormpezenenne 0CHOBOIIOIATAIONTNX MMOHATHN: MEH03, KOHBIOTa-
151, KPOCCHUHTOBEP, FTaMETOTeHE3, CIIEPMATOreHE3, OOTEHE3,
(a3pl raMeTOreHe3a: pa3MHOXKEHUs, POCTa, CO3peBaHMs, (asza
(bopMHpOBaHUsI, HAPABUTEIILHBIE TENbBIIA.

[TocTpoeHue MeHTanbHOU KapThl MOHATUH, OTpaXKarOIIeH
CYIITHOCTb TIOJIOBOTO Pa3MHOKEHUS OPTaHU3MOB.
[IponykTrBHOE O0OIIEHUE U B3aMOIEHCTBUE B MPOIIECCE
COBMECTHOM yueOHOM JeATENLHOCTH C YIETOM ITO3UIHI JIPYTHX
YYaCTHUKOB JIESTEIBHOCTH NMPH 00CYXKISHUH BOIIPOCOB
MEHOTHYECKOTO JENEHUS KIETKH.

OBnazneHne METOJaMy HAyYHOTO TIO3HAHHUS B TIPOIIECCE CPaB-
HUBAHUS IPOLIECCOB MUTO3a U MeH03a, IPOLIECCOB 00pa30BaHMsI

1.2,1.3,1.5,1.6, 1.8
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MYXCKHX U )KCHCKHX ITOJIOBBIX KJICTOK Yy YCJIOBCKA.
Pa3suTne no3HaBaTenLHOTO HHTEPECA K U3YUCHUIO OHOJIOTHH B
MMpoHCCCC N3yYCHUA JONOJHUTCIIBHOTIO MaTCpraia y‘le6HI/IKa
34. | O6o6mamuii ypok mno O6o06matonuit ypok CaMOCTOSTENbHBIM KOHTPOJIb U Koppekmus | 1.2, 1.3, 1.5, 1.6, 1.8
TEeMeE «K.]'IeTO‘leIﬁ y‘lC6HOfI ACATCIIBHOCTU C UCITOJIB30BAHUEM BCE€X BO3MOXKHBIX
ypOBeHb 0prann3aunn PECYPCOB M1t JOCTUKECHUSA MMOCTABJICHHBIX HEJICU U peaIn3aliuu
. IIJTAaHOB ACATCIIbHOCTH.
KHBOM IPUPOABD) JleMoHCTpanus HaBBIKOB ITO3HABATEIBHOMN pedekcum.
(KOHTPOJILHBIH TECT 5)
Ypox 0bobwenus u
cucmemamuzayuu SHAHUTL
35. 1.2,1.3,1.5,1.6, 1.8
36. 1.2,1.3,1.5,1.6, 1.8
37. 1.2,1.3,1.5, 1.6
11 knacce (34 yaca)
Opranusmennbiii ypoensb (10 yacoB)
Ne Tembl, XapaKTepucTHKa OCHOBHBIX BU0B OcHoBHBIC
/m BXOAAILIME B pa3/ieibl C HANIPABJICHHUS
i OJ€p:KaHHuE esSITeJIbHOCTH 00y4aKIIMXCS "
NPUMEPHOM NIPOrPaMMbI P it M 1 BOCIIMTATEILHOI
padoThI
1. Opra"nusmMeHHbIH Opranu3MeHHbII ypoBeHb: 0011as CamocTosaTenbHOE onpeesieHUe 11eu y4eOHON
YPOBeHb: 0011ast xapaktepuctuka. Ocoob. JIeATEIbHOCTH U COCTaBJICHUE €€ TIaHa.
XapaKTePUCTHUKA. KuzHenesaTenbHOCTh OrnpesiesieHre 0OCHOBOTIOJIATAIONIUX MOHSITHI: 0CO0b,

Pazmuoxenue OpraHnu3mMoB

opranu3zma. OCHOBHBIE MPOIIECCHI,
MPOUCXOISIINE B OPTaHU3ME.
Pa3smHoxeHne

OpPTaHU3MOB: OECTIOJIOE U MOJI0BOE

OecIioyioe ¥ MoJIOBOE Pa3MHOXKEHUE, TaIlJIOUTHBINA U
JTUTIIONTHBIA HA0OPBhI XPOMOCOM, TAMETHI, CEMEHHUKH,
SUYHUKU, TepMaPPOTUTH3M.

. [IponykTuBHOE OOIIEHNE W B3aUMO/ICHCTBHE B

I'amersl. ['amtonaHbIi U JUITIOU THBII npoliecce COBMECTHOM yueOHOI 1esTeNbHOCTH C

HabOPBI
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Pa3BuTHE NOJOBBIX KJIETOK.

O1m1oa0TBOpEHNE

OrnpezenieHre OCHOBOMOJAralOIIUX
MIOHSATHUI: TaMETOTEHE3, OOTCHE3,
CIICPpMATOrCHE3, HAIIPABUTCIIbHBIC TCJIbIIA,
Hapy>KHOE OIJIOZIOTBOPEHHE, BHYTPEHHEE
OIJIOJJOTBOPEHHE, aKPOCOMa, 3UT0TA.

OmnpeneneHre OCHOBONOJIATAIOIINX MTOHATUH:
raMeToreHes, OOreHes3, CriepMaToreHes3, HalpaBUTEIbHbIE
TeJIbLIa, HAPY>KHOE OILIOJOTBOPEHUE, BHYTPEHHEE
OIJIOJJOTBOPEHHE, aKPOCOMa,

3UTOTA.

[TponykTHBHOE O0IIEHHE U B3aUMOJIEHCTBUE B ITpOLIECcCe
COBMECTHOM Y4eOHOH AEATEIILHOCTH C YU4ETOM MO3ULIUI
JPYTUX YYaCTHUKOB AEATEIILHOCTHU MPH 00CYKICHUN
U3y4aeMoro mare-

puana.

Pa3BuTHe o3HaBaTENbHOIO UHTEPECA K U3YUYEHHUIO
OMOJIOTUH B ITPOLIECCE U3YUEHUS JONOTHUTEIBHOTO
Marepuaga yaeOHuKa

NunuBuayansHoe
pa3BUTHE OPTraHU3MOB.
Bbuorenernueckuii 3akoH

WHpuBuayasbHOE pa3BUTHE OpraHU3Ma

(ontorene3). Ilepmonsl  OoHTOreHe3a.
OMOpHOHaIbHOE pa3BUTHE.
3apo/pliieBbie JIUCTKH.

[ToctomMOpuoHaIbHOE  pa3BUTHE. THIIBI
OHTOTeHe3a. bHOreHeTH4ecKHii 3aKoH.
[Tpuuunsb HapyIIeHUN pa3BUTHSL.
PenpoaykTuBHOE 310pOBBE; MOCIEACTBUSA
BIUSTHUS AJIKOT OIS, HUKOTHUHA,
HApPKOTUYECKUX BEILECTB Ha
SMOpPHOHANILHOE  Pa3BUTHE  YelOBEKa.
JKusHenHvle  YUKIbL  PA3HLIX  2PYAN
OpP2aHU3MOS8.

OnpeneneHre OCHOBONOJIATAIOIINX ITOHATUI: OHTOTEHES,
¢uore-He3, SMOPUOHAIILHBIN MTEPHO/,
nocTAMOPHOHANIBHBIN NTEpHO, ApoOiIeHue, 0J1aCTOMEpHI,
Onacryia, racTpysna, SKToJiepMa,

HHTO/IEPMA, Me30/iepMa, Helipyia, HepBHas TpyOKa,
OMOreHeTH-YEeCKHUI 3aKOH.

[TponykTHBHOE O0ILIEHHE U B3aUMO/JIEHCTBUE B IpOLIECcCe
COBMECT-HOM y4eOHOU e TEIbHOCTH C YUETOM MO3ULIUN
JPYTUX YYaCTHUKOB JEATEIIbHOCTH MPH 00CYKICHUN
0COOEHHOCTEHN MHIMBUIYaJIbHOTO PAa3BUTHS Y PA3HBIX
IpyII OpraHu3MOB.

CamocTrosrenbHast THPOPMallMOHHO-TI03HABATEIbHAS
JIeSITeNb-HOCTh C Pa3IMYHBIMU UCTOUHUKAMH HH(POPMALIUU
0 JKU3HEHHBIX IUKJIaX Pa3HbIX TPYII OPraHU3MOB, €€
KpUTHYECKAsl OLIEHKA U UHTEpIpETaLUs.

dopMupoBaHre cOOCTBEHHOM MO3UIUHU TI0 OTHOIICHUIO K
O10JI0-THUeCKON MHPOPMALINY, TT0JTy4aeMOI U3 pa3HbIX
HMCTOYHUKOB.

Hcnonb3oBanue cpenctB UKT st noucka yueGHOM
nH(pOpMalUU U MOATOTOBKH MYJIbTUMEIUANIPE3CHTALIUMN.
Pa3BuTHe Mo3HaBaTENBHOIO UHTEPECA K U3YUYEHHUIO
OMOJIOTHH B IpoLIecce U3yUEHUs JOMOJIHUTEIBHOTO
MaTepHaga yueOHuKa
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3aKOHOMEPHOCTH HacnencTtBeHHOCTh U MU3MEHYMBOCTb. OmnpeneneHre 0CHOBONOJATAIOIINX ITOHATHI: TEH,
HacJIeIoBaHMs IPU3HAKOB. | ['eHeTHKa Kak Hayka. MeTo/bl FTeHETUKU. | FeHETUKa, THOpUAN3aLus, YUCTasl JINHUS, TeHOTHII,
Monorubpuanoe ['eHeTnyeckast TEpMUHOJIOTUS U ¢benoTur, reHoGpOoHA, MOHOTUOPUIHOE CKPEIIUBAHHE,
CKpEILMBaHNE CHUMBOJIMKA. 3aKOHBI HACIEA-CTBEHHOCTH | JOMHUHAHTHOCTb, PELIECCUBHOCTb, PACILEIUICHHE, 3aKOH
I'. Mennensa. XpoMOCOMHasi TEOPHUs YUCTOTHI TAMET.
Hacnencreennocru.I'eH, rexeruxa, [TponykTHBHOE O0IIEHHE U B3aUMOJIEHCTBUE B ITpOLIECcCe
ruOpH U3, YUCTas IUHKS, TeHOTHII, COBMECTHOH y4eOHOMU AEATEIBHOCTH C YUETOM MO3HLIUI
(benoTumn, reHopoH. JPYTUX YYaCTHUKOB AEATEIILHOCTHU MPH 00CYKICHUN
3aKOHOMEPHOCTEN Ha-
CJIEIOBaHMS MPU3HAKOB.
Pemenue 6uoniornueckux (reHETUHYECKUX ) 3a7a4 Ha
MOHOTUO-PHUIHOE CKPELIBAHUE.
Pa3BuTHe o3HaBaTeNbHOIO HHTEPECA K U3YUYEHHUIO
OMOJIOTUH B ITPOLIECCE U3YUEHUS JOMNOJHUTEIBHOTO
Marepuaga yaeOHuKa
Henonnoe Henonxoe noMumHupoBaHue, OnpeneneHre OCHOBONOJIATAIOIINX ITOHATUI: HETIOIHOE

JOMUHUpOBaHue. ['enoTur,
dbenoTun.

AHAJM3HUPYIO-1IIEe CKPEIIUBaHKE.
Penienue reHeTHYecKuX 3a/1a4 Ha

JIOMUHUPO-BaHHUE, AHATM3UPYIOIEE CKPEITUBAHKE.
[TponykTrBHOE OOIIIEHHE U B3aMMOJICHCTBHE B MPOLIECCe

Ananuzupyromiee MOHOTHOPHUIHOE CKpEIINBAHHE. COBMECT-HOH y4eOHO IeATENTFHOCTH C YYETOM MO3UITHI
CKpEIlMBaHUE. JIPYTUX YYaCTHUKOB JIEATEIbHOCTH MPU OOCYXKIACHUU
3aKOHOMEPHOCTEH HacJeI0OBaHUs TPU3HAKOB.
Pemenne 6nonornyecknx (reHETUYECKHX) 3a7a4 Ha
MOHOTHOPHUA-HOE CKpELIMBaHUE.
Pa3BuTHe mo3HaBaTeNbHOTO HHTEPECA K U3YUYCHUIO
OMOJIOTHH B MIPOIECCe U3YUCHHS JOMOTHUTEIHHOTO
MaTepuasna yueOHUKa
Hurunbpunnoe OrnpezesieHre 0OCHOBOMOJIAraloIuX OrnpezesieHre OCHOBOTIOJATAIONTUX TTOHSITHIA:
CKpellrMBaHue. 3aKOH noHsTHii: pemierka [lennera, TUTHOpHIHOE CKpe-uBaHue, pemeéTka [lennera,
HE3aBUCHMOTO JTUTUOPUIHOE CKpeluBaHue. Pemmenne He3aBUCHMOe HacienoBanue. [IpoaykTiuBHOE 00IIeHNe 1

HACJICJOBAaHUS ITPU3HAKOB

TeHEeTHUYECKUX 3a/1a4 Ha TUTHOPUIHOE
CKpelIMBaHHE.

B3aMMO/IEIICTBHE B MPOLIECCE COBMECT-HON yueOHOM
JESTEIIbHOCTH C YUETOM MO3ULIMHI APYTUX YUaCTHUKOB
JeSITeILHOCTH MTPU 00CYXIEHUH 3aKOHOMEPHOCTEN
HacJIeJOBaHMsI IPU3HAKOB.

Pemenue Ouonoruueckux (réHETUYECKHX) 3a/1a4 Ha
JTUTHOPUTHOE CKPEIIMBAHHUE.

Pa3BuTHe M03HaBaTENbHOIO HHTEPECA K U3YUEHHIO
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6I/IOHOFI/II/I B IIPpOLCCCC U3YUCHHU A JOITOJIHUTCIBHOT'O
Marepuaia yucOHnKa

XpOMOCOMHasI TEOPHST
HACJICACTBCHHOCTH. 3aKOH
Tomaca Moprana.
Hacnenosanmue,
CLIEIIJIEHHOE C ITOJIOM.

3akon Moprana. Kpoccunrosep ,
ayTOCOMBI, KPOCCUHI'OBED, XpPOMOCOMHast
Teopus HACJIeACTBEHHOCTHU. [ 'eModuus,
JanbTOHU3M. I'enernka nosa. Kapuorun.
HacnenoBanue, cliemyieHHOE C TIOJIOM.
HacnencrBennsie 3a001eBaHus YeIOBEKA
u

UX NPEayNpPexKICHUE. ITUUECKUE
ACTICKTHI B 00JIACTH METUITTHCKOM
TEHETUKH. XPOMOCOMHAs TEOPUS
HaCJIEJICTBEHHOCTH.

OrnpezneseHre OCHOBOMOJAratoIUX MOHATHN: CLIETNIEHHOE
HacJie-10BaHue, 3aK0OH Moprana, nepekpéct
(KpOCCHHTOBEP), XPOMOCOM-Hasi TEOPHS
HACJIEICTBEHHOCTH, ayTOCOMBI, [IOJIOBBIE XPOMOCOMBI,
reTepo- U TOMOraMeTHbIN 0JI, IPU3HAKH, CLICTNIEHHbBIE C
MOJIOM, TeMO(HITHS, TaTbTOHU3M.

[TponykTuBHOE OOIIIEHNE U B3aUMOJICICTBHE B MpOLIecce
COBMECT-HOM Y4eOHOM MeATeTbHOCTH C YIYETOM ITO3UITUI
JIPYTUX YYaCTHUKOB JIEATEILHOCTH IIPU 0OCYXKICHUU
BOITPOCOB HUCCIIEAOBAaHUI HACle-10BaHUs IPU3HAKOB Y
YeJIOBEKA M ATUUECKHUX ACTIEKTOB B 00JACTH MEAUIIUHCKON
TE€HETUKH.

CamocTosrenpHas HHPOPMAIIMOHHO-TI03HABATETbHAS
JIeATENb-HOCTh C PA3JINYHBIMU UCTOUYHUKAMHU
uH(popMaIrK, B TOM YHUCIIE C UCIIOJIb30BAHUEM CPE/ICTB
UKT, e€ kputrdeckas olieHKa U MUHTEp-TIpeTaIusl.
dopmMupoBaHue cOOCTBEHHOM MO3HUIIMH MO OTHOLIEHUIO K
Ouonoru-uyeckoi uHpopmMauu, NoITy4aeMoi U3 pa3HbIX
HMCTOYHHKOB.

Pemenne Guonornyeckux (reHETUYECKUX ) 33724 C YUYETOM
CLEN-JICHHOTO HACIEOBAaHMS U KPOCCHUHIOBEPA.

Pa3BuTre nmo3HaBaTeNbHOTO MHTEPECA K U3YUECHUIO
OMOJIOTUH B MPOIECCE U3YUCHHUSI TOTIOJTHUTEIILHOTO
MaTepuasna yueOHUKa

3aKOHOMEPHOCTH
U3MEHYHUBOCTHU

3aKOHOMEPHOCTH U3MEHUYUBOCTH.
HenacnencrBeHHas U3MEHUHUBOCT.
Hacnencr-

BEHHAsl N3MEHUYHUBOCT.
MonaudukanmoHHass HK3MEHYUBOCTb.
Momudukanmuu. Hopma peakuuu.
KomMOnHanmoHnHass i3MEHYHBOCTb.
MyranuronHas U3MEHUUBOCTh. MyTanuu:
TE€HHbIE, XPOMOCOM-HbIE€, TCHOMHBIE.
Henenns. dynnukanus. [lonumuionaus.

Omnpenenenre OCHOBONOJATAIOIINX MOHSATHH:

Mo (pUKAIIMOHHAs. N3MEHYHUBOCTb, MOJAU(PUKALINN, HOpMa
peaxkiuu, KoMOMHAIMOHHAS

W3MEHUYUBOCTb, MyTallUOHHASI U3MEHUYNBOCTh, MyTallH
(reHHBIE, XPOMOCOMHBIE, TEHOMHBIE), JeNeus,
JYTUTMKALWs, TIONUIUIONANS, MyTareHHbIe (PakTopsl,
MyTallOHHAas TEOPHUS.

[TponykTHBHOE O0IIEHHE U B3aUMOJICHCTBUE B IpOLECCe
COBMECTHOM y4eOHOU NeITeIbHOCTH C yU4ETOM TO3UITUN
JPYTUX YYACTHUKOB JEATEIbHOCTH MPU 00CYKJICHUN
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MyrarenHnsie GpakTopbl. MyTanmonHas
teopud. ['eHoTun u cpena. MyrareHsl, ux
BJIMSIHUE HA OpPraHU3MBl

3aKOHOMEPHOCTEHN U3-

MEHUYUBOCTH OPraHU3MOB.

CamocrosTenpHas HHPOPMALMOHHO-TI03HABATEIbHAS
JeSITEIbHOCTD C PA3JIMYHBIMU UCTOUHUKAMH HH(OpMaLUU
O BIMSIHMM MYTareHHBIX (PaKTOPOB HAa OPraHU3MBI, €&
KpUTHYECKas

OLICHKA U UHTEpIpEeTaLMsL.

dopMupoBaHre COOCTBEHHOM IMO3UITMI MO OTHOIIEHUIO K
Onosiorn4yeckoil nHpopMaIMy, OTYy4aeMON U3 Pa3HBIX
HCTOYHHKOB.

Hcnons3oBanue cpencts KT B pemieHnn KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3allMOHHBIX 337124,
CBSI3aHHBIX C

U3y4eHHEM U3MEHYHUBOCTH OPIaHU3MOB.

Pa3BuTHe Mo3HaBaTeIbHOIO HHTEPECA K U3YUEHUIO
OMOJIOTUH B ITpOLIECCE U3YUEHUS JOMOJHUTEIBHOTO
Marepuaga yaeOHuKa

OCHOBHBIE METO/IBI
CEJIEKLIUH PACTECHUN,
JKUBOTHBIX M
MHKPOOPTaHU3MOB.
buorexnonorus

JlomecTukanus u ceaekuus. Metoapl
cenexkuuu. Kilerounas uH>xeHepus.
['ennas unxenepus. buorexnonorus, eé
HAIPABJICHUS U MEPCIIEKTH-BbI PA3BUTHSL.
Buobesonacrnocmo

OnpezeneHre 0CHOBOIOJIATAOIIMUX MOHATUH: CeNeKIus,
COPT, IOPOJa, IITaMM, OMOTEXHOJIOTHS, MyTareHes,
KJICTOYHAsl MH)KEHEepUsl, FTeHHasl MH)KEHEepusl, FeTepo3HuC,
WHOPUIWHT, OHOTYMYC,

KyJIbTypa TKaHel, KIIOHUPOBaHUE, CHHTETUYECKHE
OpraHU3Mbl, TPAHCTEHHBIE OPTaHU3Mbl, OM00E3011aCHOCTb.
[TponykTHBHOE OOIIEHHE U B3aUMO/JIEHCTBUE B IpoLEcce
COBMECTHOM y4eOHOI 1eATeNbHOCTH C YUETOM MO3ULIUN
JPYTUX YYaCTHUKOB AEATEIILHOCTH MPH 00CYKICHUN
npobsieM OMOTEXHOJI0-

I'MH, €€ NEePCHEKTUB U STUYECKHX HOPM.
CamocrosiTenpHas ”HPOPMALMOHHO-TIO3HABATEIbHAS
JIeSITeNb-HOCTb C Pa3IMYHBIMU UCTOYHUKAMH HH(POPMALIUU
0 METOJIaX CEJIEKIH U O HAIPaBJICHUSIX PA3BUTHUS
OHMOTEXHOJIOTUH, €€

KpUTHYECKast OIICHKA U MHTEPIIPETAITHSI.

dopmupoBaHre COOCTBEHHOH MO3UIMU IO OTHOIICHHIO K
Ouo10-TUYECKOM NH(pOPMALIUU, TOTyYaeMON U3 pa3HbIX
MCTOYHHKOB.
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Pa3zBuTtue 1mo3HaBaTeIHLHOTO HHTCPCCA K U3YUCHUTIO
OMOJIOTHH B MPOIIECCE N3YUCHUS JIOMOITHUTEIFHOTO
Marepuaga yaeOHuKa

10.

O06o06marmuii ypox.
Konmponvnas paboma No
1

CaMocTosITebHBII KOHTPOJIb M KOPPEKLUs y4eOHOH
JESATEIIBHOCTH C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX
PECYPCOB Il TOCTUKEHUS ITOCTaBICHHBIX L€ U
pean3alyHy IUIAaHOB JESTEIbHOCTH.

JleMoHCTpanys HaBBIKOB TI03HABATEIILHON Pe(IICKCHH.
[TponykTHBHOE O0IIEHHE U B3aUMO/JIEHCTBUE B ITpOLIECcCe
COBMECTHOM Yy4eOHOM €ATeIbHOCTU C YU4ETOM MO3ULIUU
JIPYIUX YY4aCTHUKOB JIE€ATEIbHOCTH.

JlemoHcTpanys BIageHUsl A3bIKOBBIMU CPEICTBAMMU.
YBepeHHOe 10JIb30BaHue OUOIOIrMUECKON TEPMUHOIOTUEN
B IIPEJIENIAaX U3YYEHHOU TEMBI

HonynsiunoHHO-BH10BOM YpOBeHb (8 4)

[TonynsurnoHHO-BUI0BOM
yYpOBEHB: 00111as
XapakTepucTuka. Bunibl n
MONYJISLUH.

JLp. Ne «BrisiBnenne
MPUCTIOCOOICHU I
OpPraHU3MOB K BIIUSHUIO
Ppa3IUYHBIX
IKOJIOTHYECKUX (PaKTOPOBY

ITonstue o Buae. Kpurepnuu Buna.
[TonmynsioHHas CTPYKTypa BUJA.
[Tonymsauwms. [lokazareny nomymnsuui.
I'enernyeckas CcTpyk-

Typa nonyusauuy. CBoHCcTBa MOMYJIALUHN.

CamocTosATeabHOE ONpeie/ieHUe 11eu y4eOHOol
JeSITEIbHOCTH U COCTaBIIEHHE €€ MJIaHa.

Omnpenenenre OCHOBONOJIATAIOIIKX TOHATUI: BU,
KPUTEPHH BUJA, apeall, IOMYJISLHsL, POXKIAeMOCTb,
CMEPTHOCTD, ITI0Ka3aTeIN CTPYKTYPHI IOIIYIIALINY,
IIJIOTHOCTB, YUCJICHHOCTb.

[TpoaykTHBHOE OOIIEHHE U B3aUMO/JIEHCTBUE B IpoLEcce
COBMECT-HOM y4eOHOI JeSTeIbHOCTH C YUETOM MO3ULIUI
JPYTUX YYaCTHUKOB JEATEIILHOCTH MPH 00CYKICHUN
COBPEMCHHBIX HpeI[CTaBJ'IeHI/Iﬁ O BHJIE U €T0
MOMYJISIIMOHHOM CTPYKTYpE.

OBnazneHre METoJaMi HAy4HOT'O TIO3HAHMUS,
UCTOJIb3yEeMBIMH NPU OMOJIOTMUYECKUX UCCIIEIOBaHMSIX, B
IIPOLIECCE BBIMOJIHEHUS 1a00paTOpHOU pabOThI
«BpIsiBI€HNE TPUCTIOCOOIEHUIT OPraHU3MOB K BIMSHUIO
Pa3IMYHBIX HKOJIOTHYECKUX (PAKTOPOBY.

Pa3BuTHe Mo3HaBaTENBHOIO HHTEPECA K U3YUYEHHUIO
OMOJIOTMH B MTPOLIECCE U3YUEHUS JONOJHUTEIBLHOIO
MaTepHaga yaeOHuKa

PazButne 3BOIIOIIMOHHBIX

Pa3BuTre 3BOJIIOIMOHHBIX HACH,

OHpeIICHCHI/Ie OCHOBOIIOJIAraroIIuX MOHSITHM: OBOJJIIOIHA,
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UIEN.

sBONIOLIMOHHAs Teopus Yapisa /[apBuHa.
CuHTeTn4eckast TEOpHs HBOJIIOLMH.
[Tonmynsiiust — 3a€MEHTapHas €IMHULA
JBOJIIOLIUH.

CBuzeTenbCTBa SBONIIOIMM KUBOM
IIPUPOJBIL.

Teopus HBOOLNHU JlapBHUHA, IBHXKYILUE CHIIbI BOTIOLUU
(M3MEHYMBOCTB, OOpH0a 3a CyIIECTBOBAaHUE, €CTECTBEHHBII
0TOOp), CHHTETUYECKAs! TEOPUSI SBOJIIOLUH.
[TponykTrBHOE OOIIIEHNE U B3aUMOJICHCTBHE B IPOLIecce
COBMECTHOM Y4eOHOH AEATEIBHOCTU C YUETOM MO3ULIUH
JIPYTUX YYaCTHUKOB JIEATEIbHOCTH MPU OOCYXKACHUU
OCHOBHBIX ITOJIOKEHUI

ABOJIIOIMOHHOM Teopuu Y. JlapBUHA U TIOJIOKEHUI
CUHTETHUYECKON TEOPUH BOJIIOLIMH.

CamocTrosrenbHas ”HPOPMAIIMOHHO-TI03HABATEIbHAS
JEeSITEbHOCTD C PA3TUMYHBIMU UCTOYHUKAMHU HH(OPMAITIH
0 pa3BUTHUU HBOJIFOLIMOHHBIX UJEH, €€ KpUTHYECKas OLICHKa
Y MHTEpIpeTalus.

dopmupoBaHUE COOCTBEHHON MO3UIIMH 10 OTHOIIEHUIO K
Onosorn4eckoil nHpHopMaIH, TTOTYIaeMON U3 PA3HBIX
HMCTOYHHKOB.

Ncnons3oBanne cpencts KT B pemieHnn KOTHUTUBHBIX,
KOMMYHHU-KaTUBHBIX U OpraHU3allMOHHBIX 33/1a4,
CBSI3aHHBIX C U3ydueHueM JIndHocTH Y. JlapBuHA Kak
Y4€HOr0-HCCIIE0BATENS.

Pa3BuTHe o3HaBaTeNbHOIO HHTEPECA K U3YUYEHUIO
OMOJIOTUH B ITpOLIECCE U3YUEHUS JOMOTHUTEIBHOTO
MaTepuasa yueOHUKa

JBrOKyIIHE CUIIBI
3BOJIIOLIAN, UX BIMSHUE HA
reHO(OH/I MOMYJIALUH.

DneMeHTapHbIe PaKTOPHI 3BOIIOLNH:
HOMYJISIIIMOHHBIE BOJIHBI, MyTalluH, Apend
T€HOB, U30JISILMH .

Omnpenenenre OCHOBONOJIATAIOIINX MTOHATH:
AIIeMEHTapHbIE (PaKTOPbI BOIIOIMH: MyTallHOHHBIH
npoliecc, MONyJIsLIMOHHbIE BOJIHBL, Apeii] reHoB,

U301 M.

[TponykTHBHOE O0IIEHHE U B3aUMO/JICHICTBHE B MpolLiecce
COBMECTHOM y4eOHOI 1eATeNbHOCTH C YUETOM MO3ULIUN
JPYTUX YYaCTHUKOB JEATEIIbHOCTH MPH 00CYKICHUN
COBPEMEHHBIX

NpeJCTaBICHUN O JABIKYIIUX cuilax ((akTopax)
HBOJIIOLUH.

CamocrosTenbHas HHPOPMALMOHHO-TIO3HABATEIbHAS
ACATCIIBHOCTE C pa3jIMYHbIMUA UCTOYHHUKAMHA I/IH(bOpMaHHI/I
00 3BOJIOIIMOHHBIX (haKTOpax, €€ KpUTUYECKas OLIeHKa U
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UHTEpIpeTalys.
dopmupoBaHre cOOCTBEHHOM IMO3HUITMH MO OTHOIIEHUIO K
Onosiorn4ueckoil nHpopMaIMy, OTYy4aeMON U3 PA3HBIX
UCTOYHUKOB.

Pemenue Ouonornueckux 3agad Ha MPUMEHEHHE 3aKOHa
Xapau—Baitn6epra.

Pa3BuTue nmo3HaBaTeIbHOTO HHTEpECa K M3yUCHHUIO
OMOJIOTHH B IPOIECCe U3YUCHHS JOTOTHUTEIHHOTO
Marepuaga yaeOHuKa

EcrecTBenHbIl 0TOOD Kak
(daxTop IBOIOHUA

EcTtecTBeHHBIN 0TOOP — HANPaBIISIONTUN
daxrop sBomonn. Oopmbl
€CTECTBEHHOI'0 0TOOpa: ABMKYIIHH,
CTaOUIIM3UPYIOLIUHI U pa3phIBatOIINNA
(IM3pYNTUBHBIN).

W3MeHeHns reHO(OHa, BBI3BIBAEMbBIE
€CTECTBEHHBIM OTOOPOM. AJanTalnuu Kak
pe3yabTaT AEUCTBUS €CTECTBEHHOTO
oTbopa

Omnpenenenre OCHOBOMOJATAIOIMIUX MOHATUH: (OPMBI
€CTECTBEHHOTO 0TOOpa: ABWKYIIHA, CTAOMIN3UPYIOIINUH,
JTU3PYNTUBHBIN (pa3pbIBaIOIIUiL).

[TponykTrBHOE OOIICHHE U B3aMMOJICHCTBHE B IPOIIECCE
COBMECTHOM y4eOHOI 1eATeIbHOCTH C YUETOM MO3ULIUN
JIPYTUX YYaCTHUKOB JIEATEILHOCTH IIPU OOCYXKICHUHU

BIIUAHHNA €CTCCTBCHHOI'O 0T60pa Ha FCHO(I)OHI[ HOHy.]'IHI.[Hﬁ.

Pa3BuTHe nmo3HaBaTeIbHOrO HHTEPECA K M3YUCHHIO
OMOJIOTHH B MPOIIECCE N3YUCHUS IOMTOTHUTEIEHOTO
Marepuaia yaeOHuKa

MWUKpPOIBOIIOIHS U
MAaKpO3BOJTIOIHSI

MuKpo3BOIIOLUSA U MAKPOIBOIOLUS.
Hanpasnenus 3Bononmnun

OnpezaeneHyre OCHOBOIOIATAIOLINX MOHATHIHA:
MaKpOABOJFOIIHSI, MUKPOIBOJFOIIHSI, JHBEPTCHITHS,
PenpoayKTUBHAS M30JALMS, BUA000Opa30BaHUE
(reorpaduueckoe, IKOJIOTUYECKOE), KOHBEPTCHITHS.
[TponykTHBHOE OOIIEHHE U B3aUMO/JIEHCTBUE B IpoLEcCe
COBMECTHOM y4eOHOI 1eATeNbHOCTH C YUETOM MO3ULIUN
JPYTUX YYACTHUKOB JICATEIILHOCTH TIPH 0OCYKICHUN
IIPOLIECCOB MAKpO- U

MUKPO3BOIIOIUH.

CamocrosTenbHas HHPOPMALMOHHO-TI0O3HABaTEIbHAS
JEeSITeTHHOCTD C Pa3IMYHBIMU HICTOYHUKAMHU HH(OpMAITHH
o (hopmax BUI000pa30BaHus, €€ KPUTUUECKAs OLIEHKA U
HMHTEPIPETAIIHS.

dopmupoBaHre cOOCTBEHHOH MO3UIMH MO OTHOILIECHHIO K
Ouooruueckoi nHPopMaIm, MoJIy4aeMoil U3 pa3HbIX
MCTOYHHKOB.
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Pa3zBuTtue 1mo3HaBaTeIHLHOTO HHTCPCCA K U3YUCHUTIO
OMOJIOTHH B MPOIIECCE N3YUCHUS JIOMOITHUTEIFHOTO
Marepuaga yaeOHuKa

Hanpasnenus 3Bomonum.

HamnpasieHus Makpo3BOIIOLNH:

OHOJIOTHYECKHEe ITPOTPecc U perpecc.

[Tytu noctuxeHus: OMOJIOrHYECKOTO
nporpecca: apomophos,
nauoaaanTanua, AerecHepanus

Ornpezenienre OCHOBOMOJIATaIOUX MTOHITHIA:
HAIpPaBIICHUS HBOJIIOLUU: OHOJIOTHYECKHI Iporpecc,
OuooruYecKuii perpecc, apoMopdo3, uAnoaganTaus,
JlereHepanus.

[TponykTrBHOE OOIIICHNE U B3aMMOJICHCTBHE B MPOIIECCE
COBMECTHOH y4eOHOU eITeIbHOCTH C y4ETOM MO3UITUH
JIPYTUX YYACTHUKOB JIEATEIbHOCTH MPU OOCYXKACHUU
HaIlpaBJICHUI BOJIIO-

LUH.

CamocTosTenpHas HHPOPMAIIMOHHO-TI03HABATETbHAS
JESTENILHOCTD C Pa3IMYHBIMU UCTOYHUKAMH WH(OpMaLuu
0 JI0Ka3aTeIbCTBAX IBOJIIOINH, €€ KPUTUUECKAs OLICHKA U
MHTEpIpeTaLus.

dopmMupoBaHue cOOCTBEHHOM MO3HUIIMH MO OTHOLIEHUIO K
Ouonoruueckoi HHGopMaINH, MOJIy4aeMOi U3 pa3HbIX
HMCTOYHHKOB.

Ucnons3zoBanue cpeacts UKT B pemieHnn KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 33/1a4,
CBSI3aHHBIX C U3yYE€HUEM OCHOBHBIX HaIlpaBJIECHUN
ABOJTIOLIUU.

Pa3BuTre nmo3HaBaTeNbHOTO MHTEPECA K U3YUECHUIO
OMOJIOTUH B MPOIECCE U3YUCHHUSI TOTIOJTHUTEIILHOTO
MaTepuasna yueOHUKa

[TpuHIUTIBL
KJIacCH(pUKAIUH.
CucremMarHuka.

MHoroo6pa3ue opraHu3MoOB Kak
pe3ynbTaT 3BOTONUU. [I[puHIUTIEL
Kkiaccuduka-

uuu. CrucremaTuka

OrnpezesieHre OCHOBOTIOJATAIONTUX TTOHSITHIA:
CHCTEeMaTHKa, OMHOMUHAILHOE Ha3BaHHUE,
CHCTEeMaTUYECKUE KAaTErOPUH: TUII, OTHEI, KJIACC, OTPSA/I,
MOPAOK, CEMENCTBO, PO, BUJL.

[IponykTuBHOE OOIIEHHE U B3aUMOJICHCTBHE B MPOIIECCE
COBMECTHOM y4eOHOI 1eATeThbHOCTH C YUETOM MO3UIIUN
JIPYTUX YYACTHUKOB JIEATETLHOCTH TIPU OOCYXKICHUN
MPUHIUIIOB KJIACCU-

¢buKanuyu opraHu3MoB.

Pa3BuTHne 1mo3HaBaTesIbHOr0 MHTEPECA K U3YUYECHHIO
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6HOHOFI/II/I B IIPpOLCCCC U3YUCHHU A JOITOJIHUTCIBHOT'O
Marepuaia yucOHnKa

O06o0maromuii ypox.
Konmponvnas paboma Ne
2

CaMocCTOSATEIbHBIN KOHTPOJIb U KOPPEKIHUS y4eOHOM
JIEATEILHOCTH C UCIOJIB30BAHUEM BCEX BO3MOYKHBIX
pPECYpPCOB ISl TOCTUKEHUS ITOCTaBICHHBIX LEIEH U
peanu3aluy MJIaHOB JACSITeIbHOCTH.

JleMoHCTpalys HaBBIKOB TTO3HABATENBbHOM pedIeKCHH.
[TponykTrBHOE OOIIICHNE U B3aMMOJICHCTBHE B MPOIIECCE
COBMECTHOH y4eOHOU NeITeTbHOCTH C YU4ETOM MO3UITUH
JPYTrUX YYaCTHUKOB JIEATEIbHOCTH. JleMoHcTpaus
BIIAJICHUS SI3IKOBBIMH CPEJICTBAMU. Y BEPEHHOE
MOJIb30BaHKE OMOJIOTHYECKON TEPMUHOIIOTHEH B TIpeesax
M3y4YEHHOU TEMBI

IKOCHCTEeMHBbIil YpOBeHb (8 4)

DKOCHUCTEMHBIN YPOBEHbD:
o0111as1 XapaKTepUCTUKA.
Cpena obutanus
OpPTaHW3MOB.
Dkonorudeckue GpakTopsl
Jlabopamopnas paboma
«Bviasnenue
npucnocooenul
OpP2aHU3MO8 K PA3TUYHBIX
9KON02UHEeCKUX (PaKmoposy

DKOCHUCTEMHBIN YPOBEHB: O0IIIast
xapakrepuctuka. Cpena oOutanus
OpPraHU3MOB. DKOJIOTHUYECKUE (PaKTOPhI U
UX BJIUSIHHUC HA

OpraHru3MBbI. TOJ'IepaHTHOCTB Hn agalrTanus.

[TpucnocoOneHust OpraHu3MoB K
JEHCTBUIO IKOJIOTHYECKUX (PaKTOPOB

CamocrosiTenbHOE onpeeneHue Helu yaeOHon
JIEATEIIbHOCTH M COCTaBJICHHE €€ IIIaHa.

Onpenenenne OCHOBONOJIATAIOIINX ITOHATHI: cpeaa
oOuTaHus, 3KoJorudeckue pakTopsl (abnoTHUecKue,
OuoTHYECKHE, aHTPOIIOT€HHbIE, TMMUTUPYIOILUE),
TOJIEPAHTHOCTb, 3aKOH MHU-

HUMYMa, IPABUJIO TOJIEPAHTHOCTH, aJlalTalusl.
[TpoaykTHBHOE OOIIEHHE U B3aUMO/JIEHCTBUE B IpoLEcce
COBMECTHOM y4eOHOI 1eATeNbHOCTH C YUETOM MO3ULIUN
JPYTUX YYaCTHUKOB AEATEIIbHOCTU IPU 00CYKICHUN
BIIUSIHUS DKOJIOTHYe-

CKUX (haKTOpOB Ha OPTaHU3MBI.

CamocTrosrenbHast THPOPMallMOHHO-TI03HABATEIbHAS
JeSITeIbHOCTD C PA3JIMYHBIMU UCTOUHUKAMH HH(OpMaIUU
0 MPUCTIOCOOJIEHUSAX OPraHU3MOB K JAEUCTBUIO Pa3IMUHbIX
9KOJIOTH-

yecKux (pakTopoB, €€ KpUTHUECKas OIlEHKa 1
MHTEPIIPETALINS.

dopmupoBaHre COOCTBEHHOM MO3HITMH MO OTHOIIEHUIO K
Ouosiornuyeckoil uHpopMaIy, MOTy4aeMoOn U3 Pa3HbBIX
HCTOYHUKOB.

30




Pa3zBuTtue 1mo3HaBaTeIHLHOTO HHTCPCCA K U3YUCHUTIO
OMOJIOTHH B MPOIIECCE N3YUCHUS JIOMOITHUTEIFHOTO
Marepuaga yaeOHuKa

DKOJIOTHYECKUE
coo0I1IecTBa

Buonenos. Dxocucrema. Kinaccudukarms
skocucrem.buoreonenos. MckyccrBenHble
HKOCUCTEMBI. DKOCUCTEMBI TOPOIOB.
ITuieBrie

cBsA3M B 3Kocucteme. [IpoctpancTBeHHast
CTPYKTYypa 3kocucteMsl. Paznoobpasue
sKocucTeM. BzaumooTHoLeHus
HOMYJISIIMM pa3HbIX BUJOB B SKOCUCTEME.
KpyroBoport BeliecTB 1 NOTOK SHEPTUU B
IKOCHCTEME.

Y CcTOMUMBOCTD U TMHAMUKA S9KOCUCTEM.
[TocnencTBust BIUAHUS JESATEIBHOCTH
4eJoBeKa Ha akocucTeMbl. CoxpaHeHue
Oropa3zHo00pa3us KaKk OCHOBA
YCTONYUBOCTH

9KOCUCTEMBbI

OmnpeneneHre OCHOBOMOATAIOIINX MMOHATHH: OMOTHYECKOe
c00011eCTBO (OMOIIEHO03), IKOCUCTEMA, OUOT€OIICHO3,
OMOTOI, UICKYCCTBEHHBIE (AHTPOMOT€HHBIE) YKOCUCTEMBI:
arpoOuoIICHO3,

IKOCHCTEMa TOPOJia, TOPOICKON JTaHImadT.
[IponykTuBHOE OOIICHKE U B3aUMOJICHCTBHE B MPOIIECCE
COBMECTHOM y4eOHOU NeITeIbHOCTH C yU4ETOM TO3UITUN
JIPYTHX YYACTHUKOB JICATEIHPHOCTHU MPU CPAaBHUBAHUH
CCTECTBCHHBIX U

HUCKYCCTBEHHBIX 9KOCHUCTEM, ITPOOIIEM 3arpsi3HEHUS
aTMOoCQepBhl.

CamocTosTenpHas HHPOPMAIIMOHHO-TI03HABATEIbHAS
JIEATEILHOCTh C PAa3JIMYHBIMU UCTOYHUKAMU UH(OOPMAITUH
00 DKOJIOTHYECKUX COOOIIecTBax, €€ KpUTHICCKas OIICHKA
U UHTEP-

IpeTanus.

dopMupoBaHre COOCTBEHHOM IMO3HMIMH O OTHOIIEHUIO K
Onosorn4eckoil nH(HOpMaIH, TTOITYIaeMON U3 PA3HBIX
HMCTOYHHKOB.

Pa3BuTHe Mo3HaBaTEIBFHOTO HHTEPECA K U3YICHUIO
OMOJIOTHH B MpolIecce U3yUeHUs JOMOIHUTEIHHOTO
MaTepuaia yueOHUKa

Buaer B3aMOOTHOIIIEHUI
B DKOCHCTEME.
DKOoJIOruuecKas HHUIIA.

DKOIOTrHYECKUE B3aNMOIEHCTBHS
OpPTaHU3MOB B IKOCUCTEME.
DKkonorudyeckas HUma. 3aKOH
KOHKYPEHTHOTO UCKITFOUEHUS

OrnpesiesieHre OCHOBOTIOJNIATAIONIUX MOHITHI: HEUTPaIu3M,
cUMOM03 (MyTyaau3M, MPOTOKOOTIEpaIs, KOMMEHCATU3M,
HaXJICOHUUECTBO, KBAPTUPAHTCTBO, MAPA3UTU3M),
XHUIHUYECTBO,

aHTHOMO3 (aMEeHCaTN3M, alljIeNIoNaTHsl, KOHKYPEHIIN),
TEPPUTOPUATLHOCTD, SKOJIOTMYECKAs] HUIIA, 3aKOH
KOHKYPEHTHOTO UCKIIFOUEHHUS.

[IponykTuBHOE OOIIEHHE U B3aUMOJICHCTBHE B MPOIIECCE
COBMECTHOH y4eOHOI NeATeIbHOCTH C YIETOM TO3HIIHIA
JIPYTUX YYACTHUKOB JIEATETLHOCTH TIPU OOCYXKICHUN
THUIIOB B3aMOOTHOIIIE-
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HUW OPraHU3MOB B DKOCUCTEMAX.

OBnazneHne METOJaMHU HAYYHOIO IIO3HAHUS,
UCTIOJIb3yEMBIMU TTPU OMOJIOTHUECKUX UCCIICTIOBAHMSX, B
npoliecce BBIIOIHEHU 1a0opaTopHOi paboTel «3ydyeHune
JKOJIOTUYECKON HULIH Y

pa3HBIX BUIOB PACTCHUI».

Pa3Butue ymeHus o0bsICHATH Pe3yNbTaThl OMOJIOTHUECKUX
DKCIEPUMEHTOB.

Pa3BuTre 103HaBaTEIBLHOIO UHTEPECA K U3YUYCHUIO
OMOJIOTUH B ITpOLIECCE U3YUEHUS JONOJHUTEIBHOTO
Marepuaga yaeOHuKa

Bunosas u
MPOCTPAHCTBEHHAS
CTPYKTYPBI 3KOCHCTEMBI.
JLp.Ne «Onmcanmne
9KOCHCTEM CBOEH
MECTHOCTH .

BuyoBas u mpocTpaHCTBEHHAs CTPYKTYPBI
sKocUCTeMBI. Tpodudeckas CTpykTypa
9KOCUCTEMBI

OnpeneneHre OCHOBOMOJIAraIOIIMX MOHATHM: BUIOBAs
CTPYKTYpa, IPOCTPAHCTBEHHAS CTPYKTypa COOOIIECTBA,
Tpouueckas CTpyKTypa, IHUIIeBas LeMb, IHUIeBas CETh,
SPYCHOCTB, aBTOTPO(BI, TETEPOTPO]HI, MPOIYIICHTHI,
KOHCYMEHTBI, PEYLIEHTBHI.

[TponykTrBHOE OOIICHNE U B3aMMOJICHCTBHE B IPOIIECCE
COBMECTHOM y4eOHOI 1eATeIbHOCTH C YUETOM MO3ULIUN
JIPYTUX YYaCTHUKOB JIEATEILHOCTH IIPU OOCYXKICHUU
Pa3IMYHBIX CTPYKTYP

3KOCHCTEM.

OBnageHne METo1aMH HAyYHOTO TIO3HAHUS,
WCIIOJIB3YEMBIMH TPU OUOJIOTHYECKUX HCCIICIOBAHUSX, B
MPOLIECCE BBIMTOJIHEHUS TabopaTopHOii paboThl «Onucanue
3KOCHCTEM CBOCH MECTHOCTH.

Pa3BuTune nmo3HaBaTenbHOro MHTEPECa K U3yYECHHIO
OMOJIOTUH B MPOIECCE U3YUCHHUS JOTIOTHUTEIHHOTO
MaTepuasna yueOHUKa

IIumeBrie cBsI3U B
3KOCHUCTEME

OOMeH BelecTBOM U DHEPTHEH B
sKocHucTeMe. IInIeBrie cBSI3U B
3KocHucTeMe. THIIBI MMUIIEBRIX TIETIEH.
[IpaBu0 3KOJIOTMUECKON MUPAMUIBI

OrnpeziesieHre OCHOBOTIOJIATAIONIUX MTOHSTHI: TTHIIIEBas
ek AeTPUTHAs, MACTOUIIHAS; TUPAMU/IA: YHCET,
Oromacc, SHEPTHUH; MPABUIIO YKOJIOTHIECKON TUPAMHUIBI.
[TponykTrBHOE OOIIIEHNE U B3aMMOJICHCTBHE B MPOIIECCe
COBMECTHOM y4eOHOU NeITeTbHOCTH C yU4ETOM TO3UTTUN
JIPYTUX YYACTHUKOB JIEATEIHHOCTH MPU OOCYKIACHUH
IMHIIEBEIX CBSI3EH B

Pa3IMYHBIX SKOCUCTEMAX.
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CamocrosTenbpHas HHPOPMALMOHHO-TIO3HABATEIbHAS
JESITEIbHOCTD € PA3JIMYHBIMU UCTOUHUKAMU HH(OpMALUU
00 0COOEHHOCTSIX MULIEBBIX CBSA3EH B PA3IUUHBIX
JKOCHUCTEMAX, €€

KpUTHYECKAsl OLIEHKA U UHTEpPIpETaLUs.

dopmupoBaHre cOOCTBEHHOH MO3UIMH IO OTHOILICHHIO K
Onosiorn4eckoil nHpopMaIy, MOITYy4aeMON U3 Pa3HBIX
HCTOYHHKOB.

Hcnons3oBanue cpencts KT B pemieHnn KOTHUTUBHBIX,
KOMMYHHUKATHBHbBIX U OpraHU3allMOHHBIX 3a7ay.
Pemenne 6uonornyeckux 3azad Ha IPpUMEHEHNE
HKOJIOTUYECKUX 3aKOHOMEPHOCTEH (IIpaBuiI).

Pa3BuTHe Mo3HaBaTeIbHOIO HHTEPECA K U3YUYEHUIO
OMOJIOTUH B ITPOLIECCE U3YUEHUS JOMNOJHUTEIBHOTO
Marepuaga yaeOHuKa

KpyroBopor BeliecTs u
SHEPTUU B SKOCUCTEME

[ToToku 5HEprUM U BEIIECTBA B
skocucreMax. OCOOEHHOCTH IEpPEeHOca
9HEepruu B 3Kocucteme. Kpyrosopor
BCIICCTB 1 NPCBpAICHUEC SHCPIrun B
IKOCHCTEME

OnpeneneHre OCHOBOMOJIAraoIIUX MOHSATHMA: MOTOK:
BEIIIECTBA, YHEPTUH; OMOTCHHBIC SJICMEHTHI,
MakpoTpo(dHbIE BelecTBa, MUKPOTPO(HBIC BEIIECTRA.
[TponykTrBHOE OOIIICHHE U B3aMMOJICHCTBHE B IPOIIECCE
COBMECTHOM y4eOHOI 1eATeIbHOCTH C YUETOM MO3ULIUN
JIPYTUX YYaCTHUKOB JIEATEILHOCTH IIPU OOCYXKICHUN
KpPYroBOpOTAa BELIECTB

Y MIPEBPAILICHUS SHEPTUU B SKOCUCTEMAX.

Pa3BuTHne nmo3HaBaTenbHOro MHTEpECa K U3y4YECHHIO
OMOJIOTUH B MPOIECCE U3YUCHHUSI TOTIOJTHUTEIILHOTO
MaTepuasna yueOHUKa

DKOJIOTHYECKUE
cykueccuu. [locnencreus
BIIUSIHUA I€SITEIBHOCTH
YeJI0BEKa Ha DKOCUCTEMBI

DKoJjoruyeckas cykueccus u eé
3HayeHue. CTaiuu CyKIecCuu.
HOCJ’IGI[CTBI/ISI BIIUSHUA OCATCIBbHOCTU
YeJ0BeKa Ha SKOCHCTEMBI

OmnpeneneHre OCHOBONOJATAIOIINX MOHATUI: CYKIIECCHS,
oO111ee bIXaHue co00IeCTBa, IEPBUYHAS M BTOPUYHAS
CYKIIECCHH.

[TponykTHBHOE OOIIEHHE U B3aUMO/JIEHCTBUE B IpoLEcce
COBMECTHOM y4eOHOU NEITeTbHOCTH C yU4ETOM TO3UTIUN
JPYTUX YYaCTHUKOB JI€ATENBHOCTH.

OBnaseHre METoJaMi HAy4HOT'O TTO3HAHUS,
UCTIOJIb3yEeMBIMU TPU OMOJIOTHUYECKUX UCCIIETIOBaHMSIX, B
MIPOLIECCE BBIMIOJIHEHUS 1a00paTOPHOU paboThI
«MopenupoBaHue CTPYKTYyp U Ipoliec-
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COB, IPOUCXOISIINX B SKOCUCTEMAX (Ha MpUMepe
aKBapuyMma)y.

Pa3Butue ymeHus o0bsICHATH Pe3yNbTaThl OMOJIOTHUECKUX
IKCIIEPUMEHTOB. Pa3BuTHE MMO3HABATEILHOTO HHTEPECA K
U3y4eHHIO OMOJIOTHH B MIPOIIECCE U3YUCHUS
JIOTIOJTHUTEIILHOTO MaTepraia yueOHKa

O06o0maromuii ypox.
Konmponvnas paboma Ne
3

CaMocCTOSATEIbHBIN KOHTPOJIb M KOPPEKIHS yI4eOHOM
JESITEIBHOCTH C UCII0JIb30BAaHUEM BCEX BO3ZMOXKHBIX
PECYPCOB Ul JOCTHKEHUS TIOCTABICHHBIX LIEJICH U
pean3alyHy IIaHOB JESTEIbHOCTH.

JleMoHCTpanus HaBBIKOB IIO3HABATEIBHON pe(PIEKCHH.
[TponykTHBHOE O0OILIEHHE U B3aUMO/JIEHCTBUE B IpOLIECCe
COBMECTHOH y4eOHOM JEATEIBHOCTH C YUETOM MO3HIIUI
JPYTHX YYaCTHUKOB JIE€ATEIbHOCTH.

JlemoHcTpanust BIageHusl sI3bIKOBBIMU CPEJCTBAMH.
YBepeHHOe M0JIb30BaHUE OMOJIOrMUECKON TEPMUHOJIOTHEH
B IIpEJIeJIaxX U3Y4EHHOU TEMBI

Buocdepubiii

yYpPOBeHb (94)

buocdepnsiit ypoBeHb:
oO11ast XapakTepUCTHKA.
VYuenue B.W. BepHaackoro
o Obuocdepe.

buocdepnsiit ypoBeHb: o01as
XapaKTePHUCTHKA.

CtpykTypa (KOMIIOHEHTHI) ¥ TPaHUIIBI
6uocoepsl. Yuenue B. . Bepnazackoro o
ouocdepe. KuBoe BemecTBo 1 €ro poib B
o6uocdepe. Hoochepa.

Kpyzoeopomwi eeugecms 6 buocghepe

CamocrosiTenpHOE onpeeneHue Helu yaeOHon
NEeSITETTHHOCTH U COCTaBIICHHE e€ IJIaHa.

OmnpezneneHre 0CHOBOIOJAralOIMX MOHATHIA: 6uocdepa,
HOOoc(depa, KUBOE BEIIECTBO, OMOTEHHOE BEIIECTBO,
OMOKOCHOE BEIIECTBO.

[TponykTrBHOE OOLIIEHNE U B3aUMOJIEHCTBHE B IpoOLIEcce
COBMECTHOM y4eOHOI 1eATeIbHOCTH C YUETOM MO3UIIUN
JPYTUX YYACTHUKOB JICATEIILHOCTHU TIPH 00CYKICHUN
CTPYKTYPbI U T'PaHHIIbI

ounocdepsl.

CamocrosTenbHas HHPOPMALMOHHO-TI0O3HABATEIbHAS
JeSITETPHOCTD C Pa3TMYHBIMU UCTOYHUKAMU HH(OpMaIiu
00 yuenuu B. 1. Bepnazackoro o 6uocdepe, poiu
YyeJloBeKa B U3BMEHEHNHU 6uocdepsl, €€ KpuTudeckas
OllIeHKa U uHTeprperaius. opMupoBaHue cOOCTBEHHOM
MO3UIMH 110 OTHOILIEHHUIO K OMosornyeckoil nHpopManuu,
MOJIy4aeMO U3 pa3HbIX HCTOYHHUKOB.

Pa3BuTHe Mo3HaBaTEIHHOTO HHTEPECA K H3YICHHUIO
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6I/IOHOFI/II/I B IIPpOLCCCC U3YUCHHU A JOITOJIHUTCIBHOT'O
Marepuaia yucOHnKa

KpyroBoport BeliecTB B
ounochepe

I'mobOanpHbBIl OMOreOXUMHUYECKUIA

KpyroBopoT (OMOre0XUMHUYECKUN LIUKIT).

3aKOH I7100aJIbHOTO 3aMBIKaHHSI
OMOreOXMMHUYECKOTO KPyroBOpOTa B
ouocdepe.

KpyroBopotsl BeniecTB B buocdepe

Omnpenenenrie OCHOBOMOJATAIOIINUX MTOHATHH:
OMOTCOXMMHUYCCKUN ITUKJI, 3aKOH TII00AIEHOTO 3aMBIKAHUS
OMOre0OXMMHYECKOTO KPYyroBOpoTa B Omocdepe.
[TponykTrBHOE OOIIICHNE U B3aMMOJICHCTBHE B MPOIIECCE
COBMECTHOH y4eOHOU JIeATeIbHOCTH C YU4ETOM MO3UIUI
JIPYTHX YYACTHUKOB JICATEIHHOCTH MPU OOCYNKICHUH
KpYTrOBOPOTOB BeIleCTB B Orocdepe.

CamocTrosrenbHas ”HPOPMAIIMOHHO-TI03HABATEIbHAS
JESITEIIbHOCTD C Pa3IMYHBIMA UCTOYHUKAMH WH(OpMAIuu
0 OMOre0XMMHUYECKOM KPYroBOPOTE BEIIECTB B Ouocdepe,
e€ KpUTHYECKas OIICHKA U WHTEPIIPETAIIHSL.
dopmupoBaHUE COOCTBEHHOW MO3UIIMH 110 OTHOIIEHUIO K
Onosiorn4eckoit nHpopMaIH, TTOITYIaeMON U3 PA3HBIX
HMCTOYHUKOB.

Pa3BuTHE Mo3HaBaTEIHFHOTO HHTEPECA K U3YICHUIO
OMOJIOTHH B MpoLIecce U3yUeHUs JOMOIHUTEIBHOTO
Marepuaia yaeOHuKa

OBoumonust brnocheps

OcHoBHBIE 3TaIlbl pa3BUTUSL OUOC)EPHI.

3apoxaeHue xxu3Hu. Ponb mporeccos
(dboTOCUHTE3a U JIBIXaHUS B IBOJIOIUN
ouocepsl. BausHue yenoBeka Ha
sBOITIOIMIO Onocdepsl. [obanbpHbIE
AHTPOTIOTEHHBIE

U3MeHeHus B Onocdepe

Omnpeznenenre 0CHOBOIOATAIONINX MOHATHIA: (hopManus
Hcya, nepBuuHbIi OyTb0H, METAHOTEHHBIC apXEH.
[TponykTuBHOE OOLIIEHNE U B3aUMOJIEHCTBHE B IpoLiecce
COBMECTHOM y4eOHOI 1eATeIbHOCTH C YUETOM MO3UIIUN
JIPYTUX YYACTHUKOB JIEATEILHOCTH TIPU OOCYXKICHUU
po0GJIeM HBOIIOIINH

O6urocdeprl ¥ PO YETOBEKA B HEM.

CamocTrosrenbHast THPOPMaIlMOHHO-TI03HAaBATEIbHAS
JESTENIbHOCTD C Pa3IMYHBIMA UCTOYHUKAMH WH(OpMaLuu
00 sBoIONIMK OHMochepsl, e€ KpUTHUYECKas OleHKa U
HUHTEPIIPETAIINS.

dopmupoBaHre cOOCTBEHHOM MO3HITIMH MO0 OTHOIIEHUIO K
Ouonornueckoi HHGoOpMAaINH, MOIyIaeMOM U3 pa3HBIX
HMCTOYHHKOB.

Pa3BuTre nMo3HaBaTeNbHOTO HHTEPECA K U3YUEHUIO
OMOJIOTHH B Ipoliecce U3yYeHUs JOMOIHUTEIBHOTO
MaTepuasna yueOHuKa
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[IpoucxoxneHue )KxU3HU HA
3emuie

I'unotessl MPOUCXOKACHU )KU3HU HA
3emie. CoBpeMEHHbIE MTPEJCTABICHUS O
BO3HUKHOBeHUU XU3HU. OCHOBHBIE 3TAIIbI
SBOJIIOIIMM OPraHUYEeCKOro MUpa Ha
3emute. ['MnoTe3bl MPOUCXOKICHUS
JyKapuoT

OmnpeneneHre OCHOBONOJIATAIOIINX MTOHATUH:
KpEalnOHNU3M, THIIOTE3a CTALLMOHAPHOIO COCTOSHUS,
TUII0TE3a CaMOIIPOU3BOJIBHOTO 3apPOXKACHUS KU3HHU,
TUIIOTE3a MAaHCIIEPMUHU, TUIIOTE3a OMOXUMHUYECKON
ABOJIOIIMH, abuorenes, runoreza PHK-mupa.
[TponykTHBHOE O0IIEHHE U B3aUMOJIEHCTBUE B ITpOLIECcCe
COBMECTHOH y4eOHOMU AEATEIBHOCTH C YUETOM MO3HLIUI
JPYTUX YYaCTHUKOB AEATEIILHOCTHU MPH 00CYKICHUN
TUIIOTE3 TPOUCXOXKE-

HUS J)KU3HU Ha 3eMIie.

CamocrosTenpHas HHPOPMALMOHHO-TIO3HABATEIbHAS
JeSITEAbHOCTD C PA3IMYHBIMU UCTOUHUKAMHU UH(OpMaIu
0 MPOUCXOXKICHUM KU3HU Ha 3emiie, e€ KpuTHuyecKas
OLIEHKA U

MHTEpIIpETALINS.

dopmupoBaHre COOCTBEHHOH MO3UIMH IO OTHOILICHHIO K
Onosorn4eckoit nHpHopMaIH, TTOTYIaeMON U3 PA3HBIX
UCTOYHHUKOB.

Pa3BuTHe o3HaBaTeNbHOIO HHTEPECA K U3YUYEHHUIO
OMOJIOTUH B ITPOLIECCE U3YUEHUS JONOJHUTEIBHOTO
Marepraga yaeOHuKa

OCHOBHBIE ATaIIbI
SBOJTFOIMH OPTaHUIECKOTO
Mupa Ha 3emiie

OCHOBHBIE 3TaIlbl YBOJIOIUH
OpraHMYECcKOro MUpa Ha 3eMIIe.
['eonoruueckas ucropus 3emin

Ornpeznenenre OCHOBOMOJIAraloUX MOHATHI: 30H, 3pa,
MIepPHO/I, PTI0Xa, KaTapxeil, apxei, mpoTepo3oi, (hanepo3oii,
Manxeo30i, Me3030i, KalHO30M, KeMOPHii, OpJIOBUK, CUITYD,
JIeBOH, KapOOH, MepMb, TpUac, 10pa, MeJl, MaJeoreH,
HEOT€H, aHTPOIIOr'eH, T'OJIOLEH.

[TponykTuBHOE OOLIIEHNE U B3aUMOJIEHCTBHE B IpoLiecce
COBMECTHOM y4eOHOI NeATeIbHOCTH C YUETOM MO3HIIHIMA
JIPYTUX YYACTHUKOB JIEATEILHOCTH IIPU OOCYXKICHUU
npo06sieM BO3ZHUKHOBE-

HUS U Pa3BUTHS )KU3HU Ha 3eMIIe.

CamocTtosTrenpHas HHPOPMAIIMOHHO-TI03HABATEIbHAS
JIEATeTLHOCTh C PA3JIMYHBIMU UCTOUYHUKAMU HH(MOpMAITIH
00 OCHOBHBIX dTarax dBOJIOIUN OPTraHUYECKOTO MHUpa Ha
3emite, eé

KPUTHUYECKAs OLIEHKA U UHTEPIIPETallUs.
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®opmupoBaHre COOCTBEHHOH MO3UIMH MO OTHOILICHHIO K
Ounosornueckor nH(poOpMaIU, TOJTYIaeMON U3 Pa3HBIX
HCTOYHUKOB.

Pa3BuTHe Mo3HaBaTeIbHOIO HHTEPECA K U3YUYECHUIO
OMOJIOrMH B IIPOLIECCE U3YUEHUS JOIOJIHUTEIBHOIO
MaTepuasa yueOHuKa

:‘)BOJ'IIOI_II/IH YCJIO0BCKa.

Pa3BuTHe B3IJI5/10B Ha IPOUCXOXKICHUE
yesoBeka. COBpeMEHHBIE MPEICTaBICHHS
0 MIPOUCXOKICHUM YEIOBEKA. DBOIFOIIHSI
yenoBeka (aHTpornorenes). [[Bmwkyiume
CHJIBI aHTpoToTreHe3a. Packl yenoBeka, ux
MIPOMCXOXKICHUE B eAMHCTBO. KpuTnka
pacuzma

OnpezneneHyre OCHOBOIOATAlOLINX MOHATHIMA:
aHTpOIIOTeHEe3, uesioBek pazymublii (Homo sapiens),
aBCTPAJIONMUTEKOBBIE, JIFOJH (ApXaHTPOIIbl, TAJICOAHTPOIIHI,
HEOAHTPOIIbI), COLMANIbHBIE (PAKTOPHI AHTPOIIOreHE3a
(TpymoBasi IeATeIbHOCTh, OOIIECTBEHHBIN 00pa3 KU3HU,
peub, MBIIUIEHUE), Pachl (€BPOIEOHIHAS, MOHTOJIOUHAS,
aMepUKaHOWHAs, HETPOUAHASI, ABCTPAJIONIHAS ), PACU3M.
[TponykTHBHOE OOIIEHHE U B3aUMOJIEHCTBUE B IpOLIECcCe
COBMECTHOHM y4eOHOM JEATEIBHOCTH C YUETOM TO3HIIUI
JPYTUX YYaCTHUKOB JEATEIIbHOCTU MPHU 00CYKICHUN
pacoreHesa.

CamocrosTenbHas HHPOPMALMOHHO-TI03HABaTEIbHAS
JESITEIbHOCTD C PA3IMYHBIMU HCTOYHUKAMHU HH(OpMAIHH
00 aHTpoIoreHese, e€ KpUTUUECKask OLEHKA U
MHTEPIIpETALIUS.

dopmupoBaHre COOCTBEHHOH MO3UIMH MO OTHOIICHHIO K
OMoI0rnuecKoi HHPOpMaINH, OJIy4aeMOM U3 pa3HbIX
HCTOYHUKOB.

Ucnonp3oBanue cpeacts UKT B pemieHrn KOTHUTUBHBIX,
KOMMYHHMKAaTUBHBIX Y OPraHU3allMOHHBIX 3a/1a4,
CBSI3aHHBIX C U3YYEHHEM BOIIPOCOB BOJIIOIIMH YEIOBEKA.
Pa3BuTHe Mo3HaBaTENBHOIO HHTEPECA K U3YUYECHHUIO
OMOJIOTHH B MPOLIECCE U3YyUEHUS JOMOIHUTEIBHOTIO
MarepHaga yueOHuKa

Ponr yenoseka B
ouochepe.

Posb yenoseka B 6nocepe. Uenosek u
sKoJIorHuecKkuit kpusuc. [lytu BbIxona u3
9KOJIOTHYecKoro kpu3uca. IIpobiemsr
YCTOMYMBOTO PA3BUTHUSI.

Ilepcnexmusbvl pazeumus 6UOIOCULECKUX
HayK

OnpeneneHre OCHOBOMOJIAraIOIIUX MOHATHN: YCTOMYHBOE
pa3BUTHE.

[TponykTrBHOE OOLIIEHNE U B3aUMOJIEICTBHE B MpoLIecce
COBMECTHOM y4eOHOM AEATENbHOCTU C YUETOM MO3ULIUI
JIPYTUX YYAaCTHUKOB JI€ATEIbHOCTH MPU OOCYXKACHUH POIIU
qenoBeka B ouocdepe.
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CamocrosTenbpHas HHPOPMALMOHHO-TIO3HABATEIbHAS
JESITEIbHOCTD € PA3JIMYHBIMU UCTOUHUKAMU HH(OpMALUU
0 mpobsieMax YCTOWYMBOTO pa3BUTHS, €€ KpUTHUECKast
OLICHKA U

MHTEPIIpETALINS.

dopmupoBaHre cOOCTBEHHOH MO3UIMH IO OTHOILICHHIO K
Onosiorn4eckoil nHpopMaIy, MOITYy4aeMON U3 Pa3HBIX
HNCTOYHUKOB.

OBnaseHre METOJaMi HAy4HOI'O IIO3HAHUS,
UCIIOJIb3yEeMbIMU NPU OMOJIOrMUYECKUX UCCIEA0BAaHMIX, B
IPOLIECCE BHIIOIHEHUs yueOHO-HCCIIEI0BaTEIbCKOTO
npoekTa «OLieHKa aHTPOIIOT€HHBIX U3MEHEHUH B
HIPUPOJIEN.

Pa3Butue ymeHus oObsCHATH pe3ysbTaThl OMOJIOTMUECKUX
AKCIIEPUMEHTOB.

Pa3BuTHe M03HAaBaTENBHOIO UHTEPECA K U3YUYECHHUIO
OMOJIOrMH B IIPOLECCE U3YUYEHUS JONOJHUTEIBLHOIO
MarepHaga yueOHuKa

O060011eHEe U TTOBTOPEHKE
3a Kypc «buonorun»

CamMocToATeIbHBIA KOHTPOJIb U KOPPEKLIUs yueOHOU
JESTEIIBHOCTH C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX
PECYPCOB Ul JOCTUKEHUS OCTABICHHbIX LIETIeH 1
pean3alniy IIaHOB JESITEIbHOCTH.

JleMoHcTpalyst HaBBIKOB TIO3HABATENbHON pedIeKCHH.
[TponykTHBHOE OOIIEHHE U B3aUMO/JIEHCTBUE B IpoLEcce
COBMECTHOM y4eOHOI 1eATeNbHOCTH C YUETOM MO3ULIUN
JPYTUX YYaCTHUKOB JIE€ATEIbHOCTH.

JlemoHcTpanust BIageHusl sI3bIKOBBIMU CPEJICTBAMHU.
VYBepeHHOe M0JIb30BaHUE OMOJIOTMUECKONW TEPMUHOIOTHEN
B IIpEJIeNIaxX U3Y4EHHOU TEMBI
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