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HHOACHUTEJBbHAA 3AIINCKA
Hacrosimuii nokymMeHT pa3paboTaH B COOTBETCTBUU C:
-DenepanbabiM 3akoHOM «O0 06pazoBanuu B Poccuiickoit @eneparm» ot 29.12.2012 1. Ne 273-03;
-denepanbHBIM rOCYJapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAaPTOM OCHOBHOTO 0011ero 00pa3oBaHus, yTBEPKACHHBIM MTpHKa30M MUHUCTEpCTBA 00pa30BaHUs
u Hayku Poccuiickoii @enepanyu ot 17.12.2010 r. Ne 1897;
-IIpukazom MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @eneparuu Ne08-1786 ot 28.10.2015 r. «O pabouux nporpamMmax yaeOHBIX MPEIMETOBY,
-OCHOBHOM 00pa3oBaTeNIbHOI MporpaMMbl OCHOBHOTO 00111ero odpa3oBanusi YactHoro obmeodpa3zoBaTenbHoro yupexaenus «Cankr-IlerepOyprekas
mkoja «TTHUILB,
-Ilonoxenuem o paboueit nporpamme yuuress B HactHoM oOiieoOpasoBarenbHoM yupexaeHuu «Cankr-IlerepOyprekast mkona « TTULLB».

[IpuHATHE HOBOTO TOCYIapCTBEHHOTO CTaHJIApTa OCHOBHOTO OOIIEro oOpazoBaHHs Ui 5—9 KIIACCOB NMPUBEIO K M3MEHEHHUIO CTPYKTYPHI HIKOJIHHOTO
Omosorudeckoro oopasoBanus. B Hacrosmiee Bpemsi 6a30Boe OMOJIOTrHYECKOe 00pa30BaHUE JIOJDKHO 00CCIIEYHTh BBITYCKHUKAM BBICOKYIO OMOJOTHYECKYIO,
9KOJIOTHUYECKYIO U TIPUPOIOOXPAHUTENBHYIO TPAMOTHOCTh. PEIIUTh 3Ty 3a/1ady MOXKHO Ha OCHOBE MPEEMCTBEHHOTO PAa3BUTHUS 3HAHHI B 00JIACTH OCHOBHBIX
OMOJIOTrMYECKUX 3aKOHOB, TECOPUN M ueH, oOecrnednBarOmUX (YHIAMEHT JUIS MPAKTUUYECKOW AEATEIbHOCTH YydJamuxcs, (GopMHpOBaHUS HX HAYYHOTO
MHUPOBO33PEHUS.

[TporpaMMa KOHKpETH3UPYET COJEep’KaHue MPEIMETHBIX TEM 00pa30BaTEeNBLHOTO CTaHAApTa, AaeT paclpelesieHne yueOHBIX 4acoB MO paszzesiaM Kypca U
MOCIIE0BATEIHHOCTh U3yUEHHS TEM U Pa3/iejoB yYEOHOT O MPEAMETA C YUETOM MeHCnpeOMemHbIX U HYmMPUnpeoMemnslx CBA3€H, TIOTUKH y4eOHOT o mpoliecca,
BO3PACTHBIX OCOOEHHOCTEN yJalluxcsl.

Jannas pabouast mporpamma no ouosioruu — 9 kiacc. «buonorus. Beenenue B 00111yt0 OMOJIOTHIO» TTOCTPOEHA HA OCHOBE (DYHIaMEHTAIBLHOTO SIIpa
coJiep>KaHusl OCHOBHOTO 00111ero 00pa3oBaHus, TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIETO
oOpa3oBaHMsl, Tp€OOBaHUI K CTPYKTYpEe OCHOBHOW 00pa30oBaTesIbHOI MporpaMmbl, NpoNUCcaHHbIX B deepaibHOM IrOCy1apcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO 00111ero 00pa3oBaHusl, a Takke KoHLenuu 1yxoBHO-HPaBCTBEHHOI'O pa3BUTHUS M BOCIIMTAHUs rpaxaanuHa Poccun. B Helt Taxoke
YUUTBIBAIOTCSI OCHOBHBIE UJIEU U MOJIOKEHHSI TPOrpaMMbl pa3BUTHUS U (YOPMUPOBAHMS YHUBEPCATIBHBIX YUE€OHBIX AEUCTBUI 00ydarommxcs JUIs 001Iero
o0pa3zoBaHUsl, COONI0IAeTCs MPEEMCTBEHHOCTD ¢ paboueil mporpaMmoii - buosorus. 5 — 9 knaccsl: yueOHO-MeToanueckoe nocodue/ coct. I'. M. Ilanpasiesa.
— M.: [Ipoda, 2016 xk YMK nonx penakiueii mpodeccopa, 1okTopa neaarornueckux Hayk B.B.Ilaceunnka B mpenMeTHOM, a Takke Ha ypoBHE TpeOOBaHUH K
pe3ylibTaTaM OCBOEHUS COJEpKaHUS MPEIMETHBIX porpaMM. ['moGanbHbIe eI OHMO0I0rHYecKoro o0pa3oBaHUs SIBISIFOTCS OOIKMMU JJ11 OCHOBHOM U
cTapuiei mkosbl. OHU ONpeeNAoTCs COIMATbHBIMU TPEOOBAHUSAMHU U BKIIIOYAIOT B CEO0sI:

e COLMAMM3ALMIO 00Y4YaeMbIX KaK BXOXJIEHHE B MUD KYJIbTYPhl U COLMAIBHBIX OTHOLICHHH, 0OecreunBaroliee BKIFOUEHUE YUalluXcs B TY WK HHYIO
IpyNIy WIA OOLIHOCTh — HOCUTENIS €€ HOPM, LIEHHOCTE!, OCBaUBAEMBIX B IPOIIECCE 3HAKOMCTBA C MUPOM >KUBOM TIPUPO/IBL;

e mnpuolLIeHHe K TO3HABATEIBHOM KyJIbType KaK CHCTEME MTO3HABATEIbHBIX (HayUHBIX ) IEHHOCTEH, HAKOIUIEHHBIX 00IIIECTBOM B cepe
OMOJIOTNYECKOI HayKH.



buonoruueckoe 06pa3oBaHre MPU3BAHO 0OECIICYHTH:
e OPHEHTALUIO B CUCTEME MOPAJILHBIX HOPM U IIEHHOCTEH: MPU3HAHUE BHICOKOM IIEHHOCTH >KU3HHU BO BCEX MPOSIBICHUSX, 3J0OPOBbS CBOETO U IPYTUX
JOJIEH; 9KOJIOTUYECKOE CO3HAHUE U BOCITUTAHHE JTFOOBU K TIPUPO/IE;
e pa3BHTHeE ITI0O3HABATEIIbHBIX MOTUBOB, HAIPABJICHHBIX HA MOJTYyYEeHHUE HOBOTO 3HAHUS O KHUBOU MPUPOJIC, TO3HABATEIIPHBIX KAYECTB JIMYHOCTH,
CBSI3aHHBIX C YCBOCHHEM OCHOB HAYYHBIX 3HAHHH, OBJIAJCHUEM METOIaMH MCCIICOBAHUS MTPUPOIbI, (OPMUPOBAHUEM WHTEIUICKTYaTbHBIX YMEHUI;
e OBJIAJIEHHE KITFOYCBBIMH KOMIIETEHTHOCTSIMU: y4eOHO-TI03HABATEIbHBIMHU, HH(OPMAITMOHHBIMHU, IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATHBHBIMU;
e (opMupoBaHHe Yy yJalIUXCs MO3HABATEILHON KYJIbTYphl, 0CBAMBAEMOM B IIPOIIECCE MTO3HABATEIBHON JIEATEILHOCTH, U SCTETHYECKON KYIbTYPhI KaK
CIIOCOOHOCTH K 3MOIMOHATLHO-IIEHHOCTHOMY OTHOIICHHIO K 00BEKTaM JKUBON TPUPO/IBI.
OT60p comepkaHusl B MPOTrpaMMe MTPOBEJICH C YIETOM KYJIbTYPOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUU C KOTOPBIM yUaIlIHecs JOKHBI OCBOUTH
coJiepKaHue, 3HaYuMoe JiJ1s1 GOPMUPOBAHMS TTO3HABATEIHHOM, HPABCTBEHHOM M 3CTETUUECKON KYJIbTYPhI, COXPAHEHHS OKPYXKaIoIIel cpeibl U COOCTBEHHOTO
310pPOBBS, JIs IOBCETHEBHOM KU3HU U MTPAKTUUECKON JEATETLHOCTH.
[Toctpoenue yuebHOTrO comepkanus kKypca 6uonoruu cornacHo Y MK nmog penakmueit B.B.Ilaceunuka ocyIiecTBisieTcs: HOCIEI0BATENBHO JIOTUKE OT
00IIero K YaCTHOMY C YYE€TOM peaiu3allii BHYTPUIIPEAMETHBIX U MEXIPEAMETHBIX CBs3€il. B 0OCHOBY MOI0’keHO B3aUMOJIEHCTBUE HAYYHOTO,
T'YMaHUCTHYECKOT0, aKCHOJIOTUYECKOT0, KYJIbTYPOJIOTHYECKOTO, TMUHOCTHO-AEATEIbHOCTHOT O, HCTOPUKO-TIPOOJIEMHOT0, UHTEIPATUBHOTO,
KOMIIETEHTHOCTHOI'O ITOJXO0B.
Copep:xanue Kypca HalpaBJIeHO Ha (hOpMHUpPOBaHHE YHUBEPCATbHBIX YIEOHBIX NEHCTBHI, 00eCIeYrBAIONINX PA3BUTHE MO3HABATEIbHBIX U
KOMMYHUKATUBHBIX KQYECTB JIMYHOCTH. Y UalllMecs BKIIOYAIOTCS B MPOEKTHYIO U UCCIIEI0BATENbCKYIO IESITEIbBHOCTh, OCHOBY KOTOPOU COCTAaBJISIOT TaKUe
y4eOHbIe ACHCTBUSA, KaK: yMEHUS BUJIETh MPOOJIEMBI, CTAaBUTh BOMIPOCHI, KITaCCU(PUIIUPOBAThH, HAOII01aTh, TPOBOAUTH YU€OHbBIE SKCIIEPUMEHTHI, JeIaTh
BBIBOJIbI, OOBSCHSTH, I0Ka3bIBaTh, 3alIUIIATh CBOM HJICH, TaBaTh OMPEACIICHUS MMOHATUIM, CTPYKTYPUPOBATh U Ap. YYaliuecst BKIIOYAIOTCS B
KOMMYHUKATUBHYIO YU€OHYIO JeATEeIbHOCTb, IJIe TPEo0IalatoT TaKue €€ BUIbI, KaK: YMEHHUE TTOJIHO U TOYHO BBIPAXKaTh CBOM MBICIH, ApTyMEHTHPOBATH
CBOIO TOYKY 3p€HHs, padOTaTh B TPYIIIE, IPEACTABISATh U COOOIIaTh HH(GOPMAIUIO B YCTHOM M MUCbMEHHOM QopMe, BCTynaTh B TUaior u T.4. JanHas
NEeSATEIbHOCTh CBSI3aHa C BHEYPOUHOM AESATENbHOCTBIO yUAITUXCS.
PaGouas mporpamma opreHTHpOBaHa Ha yUECOHHUK:
[Taceunuk B.B. buonorus: Beenenue B o01ryto 6uonoruto. 9 ki.: yuebnux/ B.B.ITaceunuk, A.A.Kamenckuii, E.A Kpukcynos, I'.I".I1IBeros. — 3-e usn.,
crepeorur. — M.: JIpoda, 2019. -288c.:m.



OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA
Ilenv npozcpammer:
®opMUpOBaHUE Y YYALIUXCS ONPEASTICHHOIO0 MUHUMYMa 3HAaHUK 10 00111eii OMOIOTHH, TOArOTOBKA M BOCIUTAHUE IMYHOCTH, TOHUMAIOLIECH 3HAYeHUE
KHM3HHU KaK HauBBICIIEH [IEHHOCTH, YCBOUBIIEH TEOPHH, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHATHS, HAYYHbIE U JIOTHYECKHE METOAbI OMOJIOTMYECKOr0 1103HAHUS,
obnanaromeil yMeHusAMHU 3PPEKTUBHO MPUMEHSThH 3HAHUS O 310pOBOM 00pase XKU3HH, COXPAaHEHHUH, OXpaHe MHOI000pa3Hs 3KOCUCTEM U BUIOB.
3aoauu npozpammol:

1. u3yueHue CTpOECHHUS U 3aKOHOMEPHOCTEH (DYHKIIMOHUPOBAHUS OPTaHU3MOB, MHOI000Pa3Hsl AKU3HH, IPOLIECCOB UHIANBHUYaIbHOIO U HCTOPUUYECKOTO
Pa3BUTHSL, XapaKTepa B3aUMOACHCTBUS OPraHU3MOB U Cpe/ibl 0OUTaHMsI, HACTIEICTBEHHOCTH U M3MEHYMBOCTH,

2. pa3BUTHE yMEHUS aHATUTUYECKH MOIXOAUTH K H3YUYCHUIO SBICHUHN MPUPOBI U OOIIECTBEHHOM KU3HH,

3. BOCTIHTaHHWE MPUHIUIIHAIHLHO HOBBIX MOAXO0/0B K PEIICHUIO Pa3HOOOPa3HBIX TEOPETHYECKUX M MPAKTHYECKUX MPoOIeM BO BceX 00IacTsix
YeJIOBEUCCKOM JKU3HH,

4. TpUMEHEHUE MOJyYSHHbIX 3HAaHUH U YMEHMH JJ1s pelieHus NpoOIeMHbIX OMOJOrMUECKUX 3ajjay UCCIIeI0BATEIbCKOI0 XapaKTepa.

5. yMEHUH M HAaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATENBHOCTH U KJIIOUEBBIX KOMIETEHIIMH. B 3TOM HanpaBieHUN NPUOPUTETHBIMHU 11 y4eOHOTO
npeamera «buosiorus» Ha ypoBHE OCHOBHOTO 00111er0o 00pa30BaHus SIBJISIOTCS: paclo3HaBaHUE OOBEKTOB, CPAaBHEHME, KIIaCCU(pUKALIHSL, aHATIU3,
OLICHKA.

Kypc Ouonorun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus HarpasiieH Ha (OPMUPOBAHKE Y yYaAIUXCsl IPEICTABICHUNA 00 OTIIMYUTEIbHBIX 0COOCHHOCTSIX
KUBOU MPHUPOBI, €€ MHOTOOOPA3UH U SBOJIIOIHNH, YETIOBEKE, KaK OMOCOIMaIbHOM cyliecTBe. MaTepuan nogo0paH ¢ y4eToM KyJIbTypoCcOOOpa3HOTO
[I0/IX0J1a, B COOTBETCTBUU C KOTOPBIM yUallHecs JOJIKHbI OCBOUTH COJIepKaHNe, He00Xoaumoe At (OpMHUPOBaHMSI TO3HABATENbHON, HPABCTBEHHOM U
ACTETUYECKOM KYJIbTYphl, COXPaHEHUsI OKPYXKalOIIeH cpesibl U COOCTBEHHOTO 3/J0POBbSI.
B 9 knacce yuamuecst 0000111at0T U CUCTEMATU3UPYIOT 3HAHUS O )KU3HU M YPOBHAX €€ OpraHu3alluy, pacKpbIBalOT MUPOBO33PEHUYECKHE BOIIPOCHI O
MPOUCXOKACHNUHU U Pa3BUTHU KU3HU Ha 3emiie, 00001at0T U yriyOIsiioT MOHATHS 00 3BOIOLIMOHHOM Pa3BUTHU OpraHu3MoB. [TomydeHHble Ononornueckue
3HaHUS CIyXaT OCHOBOH JJIsl 3HAKOMCTBA C JOCTYITHBIMU BOCHIPUATHIO IIKOJIBHUKOB 001IEONOIOTHYECKUMH 3aKOHOMEPHOCTSIMH ITPH PACCMOTPEHHUH
HKOJIOTUH OpraHU3Ma, MOMYJIsIuY, OnoleHo3a, 6nocdepsl. 3aBepuiaercs (OpMUPOBaHHUE MOHATHUS 0 Hooc(hepe U 00 OTBETCTBEHHOCTH YeNIOBEKa 3a KU3Hb Ha
3emie.
[IpeeMcTBEHHBIE CBSI3U MEXY pa3jielaMu 00eCeYrBalOT 1IeJIOCTHOCTh IIKOJIBLHOTO Kypca OMOJIOTHH, a €r0 CoJIep:KaHue CIocoOCTBYeT (OPMUPOBAHUIO
MM03HABATEIbHON, HDABCTBEHHOM 1 ACTETUYECKOM KYJIbTYPBhl, COXpPaHEHHUS OKPYKAIOIIEeN Cpe/ibl U COOCTBEHHOTO 37I0POBbsI, BCECTOPOHHE Pa3BUTOMN
JUYHOCTH, BJIJICIOIIEe OCHOBaMHU HaYYHBIX 3HAHUH, 0a3UPYIOUXCS HA OMOLEHTPUUECKOM MBIIIIEHUH, U CITIOCOOHOM TBOPUECKU UX MCIIOIb30BaTh B
COOTBETCTBHUH C 3aKOHAMHU MPHUPO/IBI U 00111€4eIOBeUeCKMMH HPAaBCTBEHHBIMU LIEHHOCTSAMU; I TOBCETHEBHOM JKU3HH U MTPAKTUUECKON JAESITETbHOCTH.
Cucrtema ypoKOB COPMEHTHPOBAaHA HE CTOJIBKO Ha Mepeiauy «IOTOBBIX 3HAHHI», CKOJIbKO Ha (HOPMUPOBAHHE AKTUBHOM JTMYHOCTH, MOTHBUPOBAHHOH K
camMo00pazoBaHHIo, 00JIa1at0MIel JOCTATOYHBIMU HABBIKAMH U TICUXOJIOTHUYECKUMH YCTAaHOBKAMH K CAMOCTOSATEIBHOMY IMOMCKY, OTOODPY, aHAINU3Y U
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UCIoJIb30BaHuI0 nH(popmanuu. Kaxapiit pa3nen 3aBepiatoT 0000IIaroIIe YPOKH, TTO3BOJISIONINE O0OOIIUTh U CUCTEMATH3UPOBATh 3HAHMUS, a TaK JKe
IIPUMEHSTh YMEHMSI, IPUOOPETEHHBIE ITPU U3yYEHUH OMOJIOTUH.

H3y4yeHne OHOIOrHYecKOro MaTepraia Mo3BOJISICT PelIaTh 3a/1a41 SKOJIOTHUECKOT0, ICTETHYECKOT0, TATPUOTUIECKOTO BOCITUTAHHS IIKOJILHIKOB. J{i1st
PUOOPETEHUS MPAKTHYECKUX HABBIKOB U MOBBIIICHUS YPOBHS 3HAHUH B pa00YYI0 IPOTPaMMY BKJIFOUEHBI JIAOOPATOPHBIE, IPAKTHUECKUE PabOTHI,
IKCKYPCHH.

Oco06oe BHIMaHUE yACISIETCS TIO3HABATEIbHOW AKTUBHOCTH YUYAIIUXCsI, ©X MOTUBUPOBAHHOCTH K CAMOCTOSTEIBHOM yueOHOit paboTe.

MecTo y4eOHOIro npeaMera, Kypca B y4eOHOM IJIaHe

Ha ocBoenne nporpaMMsl B 9 Kjiacce OTBOAUTCS 2 yaca B HeeJI10, B 1o — 68 yacos

Copneprkanue Kypca OMOJIOTHH B OCHOBHOM IIKOJIE, BKJIFOYAIOIIECE CBEJICHUS O MHOTOOOPa3uu OPraHu3MOB, OMOJIOTHYECKOW IPUPOJIE U COLIMATBHON
CYIHOCTH Y€JIOBEKa, CIIY’)KUT OCHOBOM JJIsl M3yueHHsI OOIIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, TEOpUH, 3aKOHOB, TMITOTE3 B CTapIlei MIKoJIe, Iie 0c000e
3HAYCHHE TIPUOOPETAIOT MUPOBO33PEHUYECCKUE, TCOPETHUCCKHE TIOHSTHUSI.

Takum 00pa3oM, cojiepikaHue Kypca B OCHOBHOM IIKOJIE MPEICTABISAECT COO0H BaXKHOE HEOTHEMJIEMOE 3B€HO B CHCTEME HEITPEPBIBHOTO OMOJIOTHYECKOTO
00pa3oBaHusl, SBJISIOIICECS OCHOBOM IS OCICYOIIEH YpOBHEBOW 1 MPOMUIBHOM TU(depeHITnainy.

Pesyabrare n3yuenus Kypca OM0JIOTMH B OCHOBHOM IIKOJI€:

Y4eHUK HAYYUTCS B OOLINX KOMIETEHIHSX:

- II0JIb30BATHCS HAYYHBIMH METOIAMU ISl PACIIO3HAHKSI OMOJIOTMYECKUX MPOOJIeM; TaBaTh HAYYHOE OOBICHEHUE OMOJIOrMYECKUM (haKTaM, IPOoLIeccam,
SABJICHUAM, 3aKOHOMEPHOCTAM, UX POJIM B XU3HU OPraHU3MOB M YCJIOBCKA, IMPOBOJIUTDH Ha6J'IIOI[CHI/I$I 3a KUBBIMU O6T)€KT&MI/I, COOCTBEHHBIM OpTraHu3MOM;
OITMCHIBATH OMOJIOTHYECKUE O6’BCKTI)I, IMpONLECChI U ABJICHUA,; CTABUTb HCCIIOKHBIC OHnoJIOrnYecKue OKCIICPUMCHTBI U HHTCPIIPETUPOBATH UX PC3YIIbTATHI.

OBJ'Ia]ICeT CUCTEMON OMOJIOTMYECKUX 3HAHUH - MOHATHUAMU, 3aKOHOMCPHOCTAMU, 3aKOHAMH, TCOPUAMH, UMCIOIIIUMHU BA)KHOC O6HICO6pa3OBaTeJ’IBHOC )51
M03HABATEIFHOC 3HAYCHUE; CBEICHUSIMH 110 UCTOPUU CTAHOBJICHUS] OMOJIOTHH KaK HAYKH.

OcBouT 00IIKe PUEMBI: OKa3aHUs TEPBOM MMOMOIIN; PAIIMOHAILHONW OpPraHW3aIllMM TPyJa W OT/AbIXa; BHIPAIIMBAHUS M Pa3MHOKEHHS KyJIbTYPHBIX
pacTeHWil W JOMAITHUX XUBOTHBIX, YXO/a 32 HUMH, NMPOBEACHUS HAOIIOACHUI 32 COCTOSHHEM COOCTBEHHOTO OpraHM3Ma; IMpaBuija paboThl B KaOMHETE
OMO0JI0THH, ¢ OMOJIOTMYECKUMH TPUOOPAMU U HTHCTPYMEHTAMHU.

[IproGpereT HaBBIKM UCIIOIB30BAaHUS HAYYHO-TIOMYJISIPHOM JIUTEpaTyphl IO OMOJIOTUH, CIPABOYHBIX MaTEPHUAJIOB (Ha OyMa)KHBIX U 3JIEKTPOHHBIX HOCUTEISIX),
pecypcoB MHTepHETa pH BBHIOJHEHUH YU€OHBIX 3a/1ad.

Y4eHuK HAYYUTCH:

* BBIICJATH CYIIECTBEHHbIE MPHU3HAKU OWOJIOTMYECKHX OOBEKTOB (KJIETOK M OPraHU3MOB pPACTEHUH, >KMBOTHBIX, I'puOOB, OakTepuii) U MPOIECCOB,
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XapaKTEePHBIX JIJIS )KUBBIX OPraHU3MOB;
* apryMEHTHPOBATh, IIPUBOINTH JJOKA3aTEIIbCTBA POJCTBA PA3IMYHBIX TAKCOHOB PACTCHHM, )XKHBOTHBIX, TPUOOB U OaKTEpHIL;
* apryMEHTHPOBATh, IPUBOJINUTH JOKA3aTEIbCTBA PA3IMUUI PACTCHUH, J)KUBOTHBIX, TPUOOB U OAKTEPHIA;
* OCYIIECTBIISITH KJIaCCU(DHUKAIINIO OMOJIOTHYECKHX OOBEKTOB (PACTCHHH, )KUBOTHBIX, OaKTepHil, rprOOB) HA OCHOBE ONPEICICHUS WX MPUHAICKHOCTH K
OTIpeICTICHHOM CUCTEMATHUECKOH TPYIITIE;
* PpacKpbIBaTh POJIb OMOJIOTHH B TPAKTHUYECKOU JEATEILHOCTH JIFOJICH; POJIb PA3IMYHBIX OPTaHU3MOB B )KH3HH UEIOBEKA,
* OOBSICHITH OOIIHOCTH MPOUCXOXKICHHS M SBOIIOIMU CHCTEMAaTUYCCKUX TPYMII PACTCHUH M JKUBOTHBIX HA MPHUMEPaxX COMOCTABICHHUS OMOJIOTHYECKUX
00BEKTOB;
* BBISBJIATH IPUMEPHI U PACKPBIBATH CYITHOCTh MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpejie OOUTaHHUS;
* pa3nMyarh MO BHEIIHEMY BHJy, CXEMaM M OIHCAaHUSIM pealibHbIe OMOJIOTHMYECKHE OOBEKTHI MM MX M300pa)KCHUS, BBISIBIISITh OTIHYUTEIBHBIC MPH3HAKA
OMOJI0THYECKUX OOBEKTOB;
* CpaBHMBATh OMOJOTHUYECKUE OOBEKTHI (PACTCHHUS, JKUBOTHBIC, OAKTEPUH, TPHOBI), IPOIIECCHI )KU3HEACITEIIBHOCTH; JIeaTh BHIBOJIBI M YMO3AKIFOUCHHS HA
OCHOBE CPaBHCHUS,
* YCTaHABJIMBATH B3aMMOCBSI3U MEXK]Iy OCOOCHHOCTSMH CTPOSHUS M (PYHKIMSIMH KJIETOK ¥ TKaHEH, OPraHOB U CHCTEM OPTaHOB;
* HCIIOJH30BATh METO/IBI OMOJIOTHUECKON HAYKU: HAOII0IaTh U OIUCHIBATH OMOJIOTUIECKHE OOBEKTHI U TIPOIIECCHI; CTABUTH OMOJIOTUYCCKIE SKCIIEPHUMEHTHI U
OOBSCHSITH UX PE3YJIbTATHI,
* 3HATh U APTYMEHTHPOBATh OCHOBHBIE MIPABUJIA TIOBEJICHUS B IIPUPO/IE;
* aHaTU3UPOBAThH U OLICHHWBATH MOCIEACTBHUS IEATEIHHOCTH YEIOBEKa B IPUPOJE;
* OIUCHIBATh U UCMOIB30BATh MPUEMBI BHIPAIIMBAHUS U PA3MHOXKEHHS KyIbTYPHBIX PACTEHUI U JOMAITHUX KUBOTHBIX, yX0/1a 32 HUMU;
* 3HaTh n CO0II01aTh MpaBuiIa paboThI B KaOuHeTe OHOJIOTHH.
Y4eHUK TMOJYYUT BO3MOKHOCTh HAYUYHThCS:

* HaxoJuTh HH(POPMAIMIO O PACTEHMSX, >KUBOTHBIX Ipubax M OakTepusx B HAy4YHO-TIOMYJISIPHOW JIHMTEparype, OMOJOTHYECKUX CIOBapsX,
cripaBoYHHKaX, IHTEepHET - pecypce, aHaIM3UpOBaTh U OLIEHUBATh €€, IEPEBOJUTH U3 OJJHON (OPMBI B IPYTYIO;

* OCHOBAaM MCCIIEIOBATEIbCKOM M MPOEKTHOM AEATEIIBHOCTH IO M3YYEHHIO OPTaHU3MOB Pa3jWYHBIX LAPCTB >KMBOW NPUPOJbI, BKIOYAs YMEHUS
(bopMynupoBaTh 33/1a4M, MPEJICTABIATh padOTy Ha 3aIIUTY U 3alUIIATH €.
* HCIIOJIb30BaTh MPUEMBbl OKa3aHUs MEpPBOIl MOMOIIM IPHU OTPABJICHUU SIIOBUTBIMU TpUOAaMH, SIOBUTBIMU PACTEHMSIMH, YKycaX >KHBOTHBIX; pabOThI C
ONPEIETUTENSIMU PACTEHHM; pa3MHOKEHHS M BBIPAIIUBAHUS KYJIbTYPHBIX PACTEHHUM, YXOJOM 3a JOMAIIHUMH )KHBOTHBIMU;

®* OPHUCHTUPOBATHCA B CUCTEME MOPAJIBHBIX HOPM U HeHHOCTeﬁ 10 OTHOIIIEHUIO K 00BEKTAaM KUBOM MpUpPOabL (HpI/I3HaHI/Ie BBICOKOH IIEHHOCTH XU3HHU BO BCEX
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ee MPOSABJICHUAX, IKOJIOTHYECKOE CO3HAHNE, SMOLIMOHATIBHO-IIEHHOCTHOE OTHOILIEHHE K 00BEKTaM XKHUBOW IPUPO/BI);

* OCO3HAHHO UCIIOJIb30BaTh 3HAHWUSI OCHOBHBIX IPaBUJI ITOBEJICHUS B IPUPO/IC; BEIOUPATH 1IE€TIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBUSAX U MOCTYIKaX
10 OTHOLIEHUIO K )KMBOW IIPUPOJIE;

* CO3/1aBaTh COOCTBEHHBIC IMUCHMEHHBIE M YCTHBIE COOOIIEHHS O PACTEHHSX, KMBOTHBIX, OakTepuss M TpuOaXx Ha OCHOBE HECKOJBKHX HCTOYHHUKOB
uH(pOpMAaINH, CONPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIIUEH, YUUTHIBasi OCOOCHHOCTH ayJAUTOPUU CBEPCTHUKOB;

* paboTaTh B IpyIIe CBEPCTHUKOB MPH PELICHUH TO3HABATENIBHBIX 33/1a4 CBSI3aHHBIX C U3yYCHUEM OCOOCHHOCTEH CTPOSHHUS U KU3HEIEATEIbHOCTH PACTEHHIH,
KUBOTHBIX, TPHOOB U OAKTEPHIA, TNIAHKPOBATH COBMECTHYIO JIEATEILHOCTD, YUNTHIBATH MHEHUE OKPY/KAIOLINX U aJIeKBAaTHO OLICHUBATH COOCTBEHHBIN BKIIA] B
NEeATEIbHOCTD IPYIIIBIL.

JInuHOCTHBIE, MeTanpeAMeTHBIE U NIPeIMeTHbIE Pe3yJbTAThl 0CBOeHUs YueOHOro npeamera buoJsiorus, kypca «BBegenue B 0011y10 0M0JI0THIO)
JlesiTenbHOCTh 00Pa30BATEIIBHOTO YUPEIKICHHS B 00YICHUH OMOJIOTHH JOJDKHA OBITh HAIPaBJIeHA HA JOCTH)KCHHE 00yJatomuMUCs
CJIEIYIOIUX JUYHOCTHBIX Pe3yJbTATOB!
1) dbopMupoBaHre OTBETCTBEHHOT'O OTHOIICHUS K YU€HHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIINXCsl K CAMOPA3BUTHUIO U caMO00pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYEHHIO U MIO3HAHUIO, 0CO3HAHHOMY BBIOOpPY M MOCTPOSHUIO AalbHEHIIeH HHANBUAYAIbHON TpaeKTopun 00pa3oBaHus Ha 6a3e OpUEHTAINH
B Mupe npodeccuii u npodecCHOHATBHBIX MPEANOYTCHU, C YIETOM YCTOMUMBHIX MTO3HABATEIBHBIX HHTEPECOB;
2) opMupoBaHHE 11ETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKHU, YIUTHIBAIOILIETO
COIMAJIBHOE, KYIBTYPHOE, SI3bIKOBOE, TyXOBHOE€ MHOT000pa3rue COBPEMEHHOTO MUpPa; (OPMHUPOBAHUE OTBETCTBEHHOT'O OTHOIICHUSI K YUYE€HUIO, TOTOBHOCTH U
CIOCOOHOCTH YYallIuXCsl K CAMOPA3BUTHUIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTUBALIMU K OOYYEHHUIO U TO3HAHHIO, OCO3HAHHOMY BBIOOPY U TOCTPOEHHUIO
NanbHENIIe HHAMBUAYaIbHON TpaeKTOprur 00pa3oBanus Ha 06a3e opueHTanuu B Mupe mpodeccuii u npodeccuoHaIbHbIX MPEANOYTEHUH, C YIETOM
YCTOMYUBBIX TTO3HABATEILHBIX HHTEPECOB;
3) ocBOeHUE COIMANBHBIX HOPM, TIPABHII TOBEICHUS, posiel U (OpM COLMATbHON KHU3HU B TPYIIIAX U COOOIIECTBAX, BKIIOYAs B3POCIbIE U COIIATbHbBIE
COOOIIIECTBA; yYaCTHE B IIKOJIHHOM CAaMOYIPABICHUH U OOIIECTBEHHOW KHU3HU B MPE/Iesiax BO3PACTHBIX KOMIETEHIIUN C Y4ETOM peTHOHANBHBIX,
STHOKYJIBTYPHBIX, COIIHAILHBIX U IKOHOMUYECKIX OCOOCHHOCTEI;
4) pa3BUTHE CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPAIbHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOTO BBIOOpA; (OpMUPOBAHNE HPABCTBEHHBIX YYBCTB U
HPaBCTBEHHOTO IMOBEJICHUSI, 0OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHBIM MTOCTYIIKAM;
5) 3HaHWE OCHOBHBIX MPUHIIMIIOB W MPABUJI OTHOIIEHUS K JKUBOW MPUPOJIEC, OCHOB 37I0POBOTO 00pa3a )KU3HH H 3JJ0POBhE-COEPETAIONINX TEXHOJIOTHIA,
6) peasi3aIs YCTAaHOBOK 3/I0POBOT0 00pasa KU3HU;
7) chopMupPOBaHHOCTH MO3HABATEIHHBIX HHTEPECOB M MOTUBOB, HAMPABIICHHBIX HA U3yYEHUE KUBOW MIPUPOIBI, HHTEIUICKTYAIBHBIX YMEHHH (JI0Ka3bIBATh,
CTPOUTH PACCYXACHUS, aHATU3UPOBAThH, CPABHUBATH, I€TIaTh BBIBOABI U JIP.); SCTETUUECKOTO OTHOIICHHUS K KUBBIM 00BEKTaM.
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MeTtanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHS BBIITYCKHUKAMU OCHOBHOU IIKOJIBI IPOTPAMMBI 110 OMOJIOTHHU SIBIISIOTCS:
1) yMeHHE CaMOCTOSITEIIEHO ONPEACTATh EeJTU CBOETO 00YYCHHUS, CTAaBUTh U (POPMYITHPOBATH /sl ceOsi HOBBIC 3a/1a4M B y4€0€ U MO3HABATEIhHOMN
JEATEIIbHOCTH, PA3BUBATh MOTUBBI U UHTEPECHI CBOEH MO3HABATEIILHOM AEATEIbHOCTH;
2) yMEHHE CaMOCTOSITEIBHO IJIAHUPOBATh MYTH JOCTHXKCHHS 1IEJICH, B TOM YHCIIC ajlbTePHATHUBHBIE, OCO3HAHHO BHIOMPATh Hanbosee 3(pPEeKTUBHBIEC CITOCOOBI
penieHust yueOHbIX U ITO3HABATEIIbHBIX 33]1a4;
3) yMeHHEe COOTHOCUTH CBOM JCHCTBUSA C IJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIIATh KOHTPOJIb CBOCH JCATEIHLHOCTH B TPOIECCE JOCTHIKESHUS
pe3yibTaTa, ONpeAesIaTh CIIOCOOBI JEHCTBUM B paMKaX MPEIOKEHHBIX YCIOBHA M TPEOOBaHUH, KOPPEKTUPOBATH CBOU JCHCTBHUS B COOTBETCTBHH C
HW3MEHSIOLIENCS CUTYallue;
4) yMeHHE OIICHUBATH MPABUIIBHOCTH BBIMIOJHCHUS YUeOHOW 3a/1aur, COOCTBEHHBIE BO3MOXKHOCTH €€ PeIlICHHUS,
5) BiIaieHue OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHS PEIICHUH M OCYIIECTBICHUS OCO3HAHHOTO BBIOOpA B y4EOHOH M MO3HABATEIILHOU
JIeATEIILHOCTH,
6) yMeHUe onpeAeNsaTh NOHATHS, CO3/1aBaTh 0000IIEHNs, yCTaHABIMBATh aHAJIOTHH, KJIIaCCU(UIIUPOBATH, CAMOCTOSITENILHO BBIOUPATh OCHOBAHUS U KPUTEPUU
U1 KJIacCU(UKALIUY, YyCTAaHABINBATh IPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE pacCykAeHHUEe, YMO3aKItoueHHe (MHIYKTUBHOE, IeTyKTUBHOE U
10 aHAJIOTUH) | JIeJIaTh BBIBOJIBI;
7) yMeHUe co3/1aBaTh, IPUMEHSTh U TPEOOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIETTH U CXEMBI JJIs PelIeHUs y4eOHbIX U TT03HABATEIbHBIX 3a/1a4;
8) CMBICIIOBOE YTCHHE;
9) ymeHue opraHu30BbIBATh Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIILHOCTh C YUUTEIEM U CBEPCTHUKAMH, pad0TaTh MHINBUIYAIHHO U B TPYIIIIE:
HaxOoJUTh 00IIIee perieHre 1 pa3peniaTh KOHPIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIUN U yu€Ta HHTEPECOB, POPMYITHPOBATH, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE;
10) ymeHmne 0CO3HAHHO KCIIOIH30BaTh PEUYEBBIE CPECTBA B COOTBETCTBUU C 33/1a4eii KOMMYHUKAIIMH JIJIS1 BEIPAYKEHUSI CBOUX YYBCTB, MBICIICH U
MOTpeOHOCTEH, MIAaHUPOBAHUS U PETYIAIIMU CBOEH IeATeIbHOCTH; BIa/ICHUE YCTHOW U MUChMEHHON PeYbl0, MOHOJIOTHUECKON KOHTEKCTHOH pedblo;
11) popmupoBanue 1 pa3BUTHE KOMIETEHTHOCTH B 00JIACTH HCIIOTH30BAHHS.
IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHHSI BHITYCKHUKAMU OCHOBHOM IITKOJIBI POTPaAMMBbI TI0 OMOJIOTHUU SBISIOTCS:
1) bopMupoBanue cuCTEMBI HAYYHBIX 3HAHUH O )KUBOU MPUPOJIE U 3AKOHOMEPHOCTAX €€ Pa3BUTHUSI, HCTOPUUECKU OBICTPOM COKpAIICHHH OHOIOTUYECKOTO
pazHooOpa3us B Ouocdepe B pe3yapTaTe ACITEIHPHOCTH YEIOBEKa ISl CO3/IaHMs €CTECTBEHHO-HAYYHON KapTHHBI MUPA;
2) popMupoBaHue IEPBOHAYATBHBIX CHCTEMATH3WPOBAHHBIX MIPEICTABICHUN O OMOJIOTHUECKUX 00BEKTaX, MPOIEccax, SIBICHUSIX, 3aKOHOMEPHOCTSIX, 00
OCHOBHBIX OMOJIOTUYECKHUX TEOPUSIX, SKOCUCTEMHOMN OpraHU3alliy KU3HH, O B3aUMOCBSI3H JKMBOTO M HEXKUBOTO B OMocdepe, HacIeACTBEHHOCTH 1
W3MEHYMBOCTH; OBJIaJICHHE TTOHATUHHBIM arnmnapaToM OHOJIOTHH;
3) mpuoOpeTeHne OMbITa UCTIOIB30BAHUS METOJIOB OMOIOTUYECKON HAYKH U MIPOBEACHUS HECIOKHBIX OMOIOTUYECKUX IKCIIEPUMEHTOB IS U3YYCHUS )KUBBIX
OpPraHu3MOB M Y€JIOBEKA, IPOBEICHUE IKOJOTMUECKOI0O MOHUTOPUHTA B OKPY’KAIOLLEH Cpelie;
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4) bopmMHpOBaHKE OCHOB YKOJIOTUIECKOI IPaMOTHOCTH: CIIOCOOHOCTH OLICHUBATH MOCIIEACTBUS ICATEIbHOCTH YEIOBEKA B IPUPOJIE, BIUSHIE (DaKTOPOB
pHCKa Ha 37J0POBbE YEIOBEKA; BHIOMPATH LIEJIEBbIC U CMBICIIOBBIC YCTAHOBKU B CBOUX JICHCTBHSAX M MOCTYIIKAX 110 OTHOIICHHUIO K )KMBOM MPHUPOJIE, 310POBHIO
CBOEMY U OKPYXKAIOIINX; OCO3HaHUE HEOOXOAMMOCTH JACUCTBHI 10 COXpaHEHUIO OMopazHO00pa3us U NPUPOAHBIX MECTOOOUTAHUI BUJIOB PACTCHUH U
KUBOTHBIX;

5) popmupoBaHue NpeACTaBIECHUH 0 3HAUCHUH OMOJIOTHYECKUX HAayK B PEIIEHUH NPO0JIeM pallMOHAILHOTO IPUPOIOIIOIb30BaHNS, 3AIUThI 3J0POBbs JII01EH
B YCJIOBUAX OBICTPOTO U3MEHEHHsI SKOJIOTHYECKOT0 KauecTBa OKPYKaIOLIeH cpe/ibl;

6) ocBOeHUE NPUEMOB OKa3aHUS EPBOl MOMOIIHY, pAallMOHAILHOW OpraHU3allMy TPyZa U OT/bIXa, BHIPAIIMBAHUSA U Pa3MHOKEHHUSI KYJIbTYPHBIX pacTeHUH u
JOMAIIHUX KUBOTHBIX, yXOJa 32 HUMHU.

OcHoBHoOe cogepkaHue Y4eOHOr0 Kypca

Beenenne (3 uaca)

Buonorus Hayka o XuBO# mpupoje. 3HaueHne ONOIOTHIECKUX 3HAHUH B cCOBpeMeHHOI u3Hu. [Ipodeccun, csizannble ¢ buonorueii. MeToab
uccnenoBanus 6uonoruu. Ilonstue «ku3Hb». CoBpeMeHHbIE HayyHbIe MPEACTABIECHUS O CYIIHOCTH XU3HU. CBOICTBA )KMBOT0. Y POBHU OpraHU3aluu
JKUBOW MPUPOJIBI.

Hemoncmpayuu

[TopTpeTs! y4eHbIX, BHECUIMX 3HAUUTENbHbIN BKJIa/ B pa3BUTHE OMOJIOIMYECKON HAYKH.

IlIpeomemmnuie pesynvmamaol

Yuawuecs oondicnol snamo:

— CBOMCTBA KHBOTO;

— METO/IbI CCIIEI0BAHUS OMOJIOTUY;

— 3Ha4YeHue OMOJIOTMYECKUX 3HAHUI B COBPEMEHHOM KU3HHU.

Yuawuecs oonorcnvlr umems npedcmasnenue:

— 0 OMOJI0THH, KaK HayKe O )KHBOH MPHUPOJIE;

— 0 npoeccHsix, CBSI3aHHbBIX C OMOJIOTHEH;

— 00 ypOBHEBOI OpraHM3alUH KUBOM MPUPOIBL.

Paznen 1. MouiekyJsipublii ypoBeHb (/0 uacos)
OO6mrast xapakTeprucTHKa MOJIEKYJISIPHOTO YPOBHS OpraHu3amuu >kuBoro. CocTas, CTpOeHUE M (YHKIIUA OPTaHUUYECKHUX BEIIECTB, BXOJISIINX B COCTAB
YKUBOTO: YIJIEBO/bI, TUIUABI, OEIKU, HYKJIeMHOBbIE KUCIOThl, AT® 1 apyrue opraHuveckue coeilnHeHus. buonornyeckue kataian3aropsl. Bupycsi.
Hemoncmpayusn
CXeMbI CTPOCHHST MOJIEKYJT XUMUIECKUX COEANHEHUM, OTHOCAIINXCSA K OCHOBHBIM IPYIIIaM OPTaHUYECKUX BEIIECTB.
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Jlabopamopnuvie u npakmuueckue paoomsut

Pacmiernnienue nepokcuaa Bogopoaa GepMEeHTOM KaTanazoi

IIpeomemmnoie pe3yiomamat.

Yuawuecs oonocnur.

— 3HATh COCTaB, CTPOCHUE M (DYHKIIMH OPTraHUYECKUX BEIIECTB, BXOASIIUX B COCTAB KUBOTO;

— WMETh NIEPBOHAYAIBHBIC CHCTEMATH3UPOBAHHBIC IPECTABICHUS O MOJICKYJISIPHOM YPOBHE OpraHHM3aIliH )KUBOTO, O BUPYyCaxX Kak HEKJIETOUYHBIX (popmax
KHU3HH,

— MOJIYYHUTh ONBIT UCTIOIH30BAHUS METOOB OMOJIOTUYECKOW HAYKH U MPOBEICHUS HECIIOKHBIX OMOJOTUIECKUX IKCIIEPUMEHTOB JIJIsi U3YYCHUsI CBOMCTB
OpPraHUYECKUX BEIICCTB U PYHKIHH (PepMEHTOB KaK OMOJIOTHYECKHUX KAaTaIN3aTOPOB.

Paznen 2. Kiterounslii ypoBenb (/6 uacos)

OO01mas xapakTeprcTHKa KJIIETOYHOTO YPOBHS OpraHU3aluy kuBoro. KieTka — CTpykTypHas ¥ QyHKIIMOHATBHAS TUHUIIA KU3HA. METO bl U3ydeHUS
KJIeTKH. OCHOBHBIC TIOJIOKEHHUS KJICTOYHOM TEOPHH. XMMUYCCKHI COCTaB KJIETKU U €ro OCTOSHCTBO. CTpoeHue KieTku. DyHKIMH OPraHOUI0B KIICTKH.
[TpokapuoTsl, SykapuoThl. XpOMOCOMHBIN HaOO0p KieTku. OOMEH BELIECTB U MPEBPAICHUE SHEPTUH — OCHOBA JKU3HEACATEIBHOCTH KIICTKH.
DHepreTuyeckuii 0OOMEH B KIIETKE KIIETKH. ASpOOHOE U aHadpOOHOE JpIxaHue. POCT, pa3BUTHE M KM3HEHHBIN UK KJIETOK. OOIIMe OHATHS O JeIICHUH
KJIETKH (MHTO3, ME€03). ABTOTPO(]BI, TETEPOTPOPHI.

emoncmpauusn

Monens kneTkr. MukporpenapaTsl MUTO3a B KJIETKaX KOPEIIKOB JTyKa; XpOMOCOM. MoIeNn -anTUTHKAIIH, WUTFOCTPUPYIOIIHE JEICHUE KIETOK.
Pacmierienue mepokcuaa BOAOPOIa ¢ MOMOIILI0 (DePMEHTOB, COJIEPIKAIINXCS B KUBBIX KICTKaX.

Jlabopamopnuvie u npaxmuueckue paoomsut

PaccmaTprBaH#e KIIETOK PACTCHHUH W dKUBOTHBIX 10T MUKPOCKOIIOM.

PaccmaTpuBanne MUKpOTpEnapaToB C JESIIUMUCS KIETKaMU PacTEHUH.

Pemennie Onomornyeckux 3a/1a4 Ha OMpeIeNIeHNE YKciIa XPOMOCOM B TaIlJIONIHOM M TUIUIOMIHOM Habope.

IIpeomemnmnoie pezyniomamul

Yuawuecs oondcnvl 3names:

— OCHOBHBIE METOJIbI U3YUCHUS KIICTKU;

— 0COOEHHOCTH CTPOSHUS KJICTKH YKAPHOT M MPOKAPHOT;

— (yHKIIMH OPTaHOUIOB KJICTKH,

— OCHOBHBIE TIOJIOKEHUS KICTOYHON TCOPHH;

— XUMHUYECKHI COCTaB KIETKH.

yltau;uec;z O0JIDICHBL UMEmb npedcmaeﬂeHue:
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— 0 KJIETOYHOM YPOBHE OPIaHU3allUU KUBOI'O;
— 0 KJIETKE KaK CTPYKTYPHOU U (YHKIIMOHAIBHOM €AMHUIIE KU3HHU;

— 00 oOMeHe BelIeCTB U MpeBpalleHue SHEPTHH KaK OCHOBE KU3HEACATEIIbHOCTH KIIETKHU;

— 0 pOCT€, Pa3BUTUU U JKU3HEHHOM LIUKJIE KJIETOK;

— 00 0COOEHHOCTSIX MUTOTHUYECKOTO JEJICHUS KIETKH.

Yuawuecs oondicnvl nonyuums onvim:

— HCIOJIb30BAHUS METOI0B OMOJIOIrMUECKOW HAyKH U MPOBEJEHUS HECIOKHBIX OMOJIOIMYECKUX SKCIIEPUMEHTOB I U3yYEHMsI KJIETOK )KMBBIX OPIaHU3MOB.

Paznen 3. OpranusmeHHbli ypoBeHb (/3 uacos)
Becmosioe u mooBoe pazmMHokeHHE opranu3MoB. [TooBeie kiteTkn. OmuiogoTBopeHne. MHAuBUIyaIbHOE pa3BUTHE OPTaHU3MOB. BHOTCHETHYECKUH 3aKOH.
OcHOBHBIE 32aKOHOMEPHOCTH TIEpeIaur HACIeICTBEHHOM nH(popmammu. ['eHeTn4eckast HePEPHIBHOCTD KU3HU. 3aKOHOMEPHOCTH U3MCHUNBOCTH.
emoncmpauusn
Mukpomnpenapatsl SHIIEKIETKA U CIEPMaTO30H/1a )KUBOTHBIX.
Jlabopamopusle u npakmuyeckue paoomaol
BrisiBieHre H3MEHUMBOCTH OpraHu3MoB. Ha npumepe pacTeHuit 1 >KUBOTHBIX OOMTAIOIMIKX B YIIbSIHOBCKOM 00J1acTH.
Pemenne reHeTuueckux 3a7ad Ha MOHOTUOPUTHOE CKPEIIMBAHHE.
Pemenne reHeTHueckux 3a7a4d Ha HACJIEIOBAaHUE IPU3HAKOB TPH HETIOJTHOM JOMHUHHUPOBAHHUMU.
Pemenvie reHeTHUECKUX 3a/1a9 HA TUTHOPUIHOE CKPEIUBAHUE.
Pemenne reHeTrnueckux 3a71a4d Ha HACJIEIOBaHUE TIPU3HAKOB, CIICTIIICHHBIX C TIOJIOM.
Ilpeomemmnwie pesyromamol
Yuawuecs donocnol sHameo:
— CYIIHOCTHh OMOTE€HETUYECKOTO 3aKOHA;
— OCHOBHBIE 3aKOHOMEPHOCTH Tepe/ladyl HacaeICTBEHHOM nH(popmanmu;
— 3aKOHOMEPHOCTH U3MEHYHUBOCTH;
— OCHOBHBIE METOJIBI CEJICKITNH PACTCHHM, YKUBOTHBIX U MHKPOOPTaHH3MOB;
— 0COOEHHOCTH Pa3BUTHS TIOJIOBBIX KIIETOK.
Yuawuecs 0onxxcnel umems npeocmasnenue:
— OpPraHu3MEHHOM YPOBHE OpTaHH3aI[UH KUBOTO;
— 0 MeHo3e;
— 00 0COOEHHOCTSAX MHAUBHIYATILHOTO Pa3BUTHSI OPTaHU3MOB;
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— 00 0c00eHHOCTSIX OECIONIOro U MOJIOBOTO PA3MHOXKEHUSI OPTaHU3MOB;
— 00 OIIOJJOTBOPEHUH U €TI0 OMOJIOIUYECKOH POIIH.

Paznen 4. IlonysinnoHHO-BHAOBOI YpoBeHb (8 uacos)
Bun, ero kpurepun. Ctpykrypa Bujaa. [Ipoucxoxaenue BU0B. Pa3BuTHe SBOIIOIUMOHHBIX MpeICcTaBleHIHA. [Tomynsims — 3eMeHTapHast AMHALA
sBoJtOIMK. bophOa 3a cylecTBOBaHHE U €CTECTBEHHBIH 0TOOP. DKOJIOTHS KaK HayKa. DKOJIOTHYEeCKHe (PaKTOPBI U YCIIOBHSI CPEIBL.
OCHOBHBIE TIOJIOXKEHHUST TEOPUH IBOJIONNH. J[BUKYIIINE CHUITBI SBOJFOIMH: HACIEICTBEHHOCTh, N3MEHYHBOCTh, OOpb0a 3a CyIECTBOBAHHUE, ECTECTBEHHBIN
ot6op. [IprcnocoOIeHHOCTh U €€ OTHOCHTENBHOCTh. MIckyccTBeHHBIH 0TOOp. Ceneknus. O0pa3oBaHue BUIOB — MHKPOIBOIIONUS. MaKpOIBOIIOIIHSL.
Hemoncmpavyusn
['epbapuu, KOJUICKIMH, MOJICIIN, MYJISDKU PACTEHUN M )KHBOTHBIX. JKMBBIC pacTeHUs U )KUBOTHBIC. [ 'epOapiu U KOJUICKIINH, WILTFOCTPUPYIOIIUE
WU3MEHYMBOCTb, HACIICICTBEHHOCTD, IPUCIIOCOOJICHHOCTD, PE3YJbTAaThl HCKYCCTBEHHOTO 0TOODA.
Jlabopamopnvie u npakmuueckue paoomut
N3zyuenne Mmop¢osorndeckoro kputepus Bujia. Ha mpumepe pacTeHUi 1 )KHUBOTHBIX 0OUTarOMUX B JICHMHIpaCcKOW 00JIacTH.
IIpeomemmuoie pezyiomamut
Yuawuecs 0ondcuvl 3name:
— KPUTEPHUH BHJIA U €T0 MOMYJIALUOHHYIO CTPYKTYPY;
— DKOJIOTUYECKUE (DAaKTOPBI U YCIIOBHS CPEJIBL;
— OCHOBHBIE ITOJIOKEHUS TeopuH 3Boaonnu Y. /lapBuHa;
— JIBHDKYIIIUE CHITBI SBOJTIOIINH;
— MYTU JOCTHKEHHS OMOJIOTUYECKOTO TIporpecca.
Yuawuecs oondcnvl umems npedcmasienue:
— 0 MOMYJIALIMOHHO-BHIOBOM YPOBHE OpraHU3alluH JKUBOTO;
— O BUJIE U €T0 CTPYKTYPE;
— O BIUSTHUH DKOJIOTHUECKUX YCJIOBUN Ha OPTaHU3MBI,
— O IPOUCXOXKICHUH BUJIOB;
— 0 Pa3BUTHH IBOJIIOLUOHHBIX TPEICTABICHUIA,
— O CHHTETHYECKOM TEOPUH IBOJIIOIINH;
— O TIOMYJISAIUK KaK 3JIEMEHTAPHOM €IMHUIIE BOITIOIHIH;
— 0 MHUKPOJBOIIOIHH;
— 0 MEXaHU3Max BHI000pa30BaHUSL;
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— 0 MaKpO3BOJIIOIIMY U €€ HAIPABICHUSIX.
Yuawuecs oondxcnvl nonyuums onvim:

— HCIIOJIb30BAHMSI METOJIOB OMOJIOTHYECKON HAYKH U TTPOBEJCHUS HECTIOKHBIX OMOIOTMYECKHUX IKCTIEPUMEHTOB ISl H3y4eHHUSI MOP(OIOTUIECKOTO
KpUTEpUSI BUJIOB.

Paznen 5. DxocucreMublii ypoBeHb (6 uacos)
buonenos. Dxocucrema. buoreonenos. Bzanmocssa3s nomysnsanuii B Ouoreonenose. Llenu nuranus. O6MeH BEILECTB, IOTOK M IIPEBPAILEHUE SHEPIHU B
ouoreomneHose. VickyccTBeHHBIE OMOLIEHO3BI. DKOJOTHYECKas CYKIIECCHSI.
Hemoncmpavyusn
Komnekuuu, nimocTpupyoiye 5K0JI0rHuecKre B3auMOCBsA3H B OnoreoneHosax. Mozenu sxocucteM. @ortorpaduu 3xocucrem Kypckoit obnacru.
IKcKypcuu
buoreornieno3 napka ITo6enpr.
IlIpeomemmnuie pesynvmamaol
Yuawuecs oonorcnvr snames:
— KPUTEPHUH BUJIA U €T0 NONYJISALUOHHYIO CTPYKTYPY;
— DKOJIOTHYECKUE (PaKTOPbI U YCIOBUS CPEIbI;
— OCHOBHBIE ITOJIOKEHUS TeopuH dBoaronnu Y. /lapBuHa;
— JIBWXKYIIIUE CUJITBI SBOJIIOIINH;
— MYTU JOCTHKEHHS OMOJIOTUYECKOTO TIporpecca.
Yuawuecs oondicnvl umems npedcmasnenue:
— O IONYJIALMOHHO-BUIOBOM YPOBHE OpPraHU3alluU KHUBOTO;
— 0 BUJIE U €r0 CTPYKTYPE;
— O BJIMSIHMM SKOJIOTMYECKUX YCIOBUM HA OPTaHU3MBI;
— O IIPOMCXO0K/IEHUU BUJIOB;
— O Pa3BUTHH SBOJIOIMOHHBIX IPEICTaBICHUN;
— O CUHTETUYECKOM TeOpUH IBOJIOLINN;
— O TOMYJIALMU KaK 3JIEMEHTApHOU €MHUIIE SBOJIIOLINH;
— O MUKPO3BOJIIOIHH;
— 0 MEXaHM3Max BHJI000pa30BaHUs;
— 0 MaKpO3BOJIIOIINY U €€ HANPABICHUSIX.
13



Yuawuecs oondxcnvl nonyuums onvim:

— UCIOJIb30BAHUS METOIOB OMOJIOTHUECKOW HAYKH U MPOBECHUS HECIOKHBIX OMOJIOrMYECKUX IKCIIEPUMEHTOB ISl U3Y4EHHSI MOP(OIOTHIECKOTO
KPUTEPHS BUJIOB.

Paznen 6.buocdepublii ypoenb (/2 uacos)

buocdepa u ee ctpykTypa, CBOMCTBA, 3aKOHOMEPHOCTH. KpyroBopoT BeliecTB U SHEpruu B Onochepe. DKoIorundyeckue Kpu3uchl. OCHOBBI PAlMOHATIBLHOTO
MIPUPOJIOTIOIB30BAHUS.

Bo3HuKHOBEHHUE ¥ Pa3BUTHE )KU3HH. B3MIISIbl, THTIOTE3bI U TEOPUU O IPOMCXOXKICHUH KU3HU. KpaTKast HCTOpHs pa3BUTHSI OPTraHUYECKOTO MHpAa.
JlokazaTenbCcTBa 3BOIIOIMH.

Hemoncmpavyusn

Mopenu-ammuukanun «brocdepa u yenosek». OKaMEHEIOCTH, OTIEUATKH, CKEJIEThI TO3BOHOYHBIX JKHBOTHBIX.

Jlabopamopnvie u npakmuueckue paoomsul

O1ieHKa KauyecTBa OKPYKAIOIICH CpeIbl.

IKcKypcuu

B kpaeBenueckuii my3eli «Pa3BuTHe )KU3HU Ha 3eMIIe»

IIpeomemmnoie pezyiomamut

Yuawuecs 0ondcuvl 3name:

— OCHOBHBIE TUTIOTE3bI BOZHUKHOBEHUS )KU3HU Ha 3eMJIe;

— 0COOEHHOCTH aHTPOTNIOTEHHOTO BO3/IeCTBHE Ha Onochepy;

— OCHOBBI PAIMOHAIBHOTO MPHPOJIOTIOIE30BAHMS;

— OCHOBHBIE 3TaIlbl Pa3BUTHUS )KU3HU Ha 3eMIIe.

Yuawuecs oondcnvl umems npedcmasienue:

— 0 Ouoc(hepHOM ypOBHE OpraHH3aLUH KUBOTO;

— 0 cperoodpa3zyromleil 1esTeTbHOCTH OpPraHu3MOB;

— 0 B3aMMOCBSI3U J)KHBOTO U HEKUBOTO B OHocdepe;

— 0 KpYroBOpOTE BEIIECTB B Onocdepe;

— 00 3BoIOIIMH OHOChEpHI;

— 00 9KOJIOTHYECKHUX KpU3HCcax;

— 0 Pa3BUTHH MPECTABICHUN O IPOUCXOXKICHUH KU3HU H COBPEMEHHOM COCTOSTHHH TTPOOIIEMBI;

— 0 JI0Ka3aTeIbCTBAX 3BOJIIOLINY;
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— 0 3HAYCHUH OMOJIOTUYECKHUX HAYK B PEIICHUH MTPOOJIEM PAIIMOHAIBHOTO TIPUPOIOTIOIH30BAHUS, 3AIIUTHI 3JI0POBbS JIIOJICH B YCIOBUSX OBICTPOTO
M3MEHEHHUS SKOJIOTMUECKOT0 Ka4eCTBA OKPYXKAIOLIEH cpeibl.
Yuawuecs oondxcnvl demoncmpuposams:
— 3HaHHE OCHOB KOJIOIMYECKON rPaMOTHOCTH — OIICHUBATh MOCIIECJCTBUS A€ATEILHOCTH YeJI0BEeKa B MPUPOJIE U BIUSHUE (AKTOPOB pUCKA HA 3[I0POBbE
YeJl0BeKa; BEIOUPATh 1IETIEBbIE U CMBICTIOBBIE YCTAHOBKU B CBOMX JCHCTBUSX U MOCTYIKaX MO OTHOLICHHIO K YKUBOW MPUPOJE, 3I0POBBIO CBOEMY U
OKpY>KaIOIIKX; 0CO3HABATh HEOOXOUMOCTh ACHCTBHI 10 COXpaHEHUIO OMOPAa3HOOOpa3Usl U MPUPOIHBIX MECTOOOUTAHUN BUIOB PACTEHUHN U KUBOTHBIX.
Memanpeomemmnule pe3yibmamot.
Yuawuecs oondxcnvl ymems:
— ONpPENENSITh MOHATHS, POPMHUPYEMBIE B TIPOIECCE N3YICHHS TEMBI;
— KJIacCU(UIUPOBATh U CAMOCTOSITEITLHO BEIOMPATH KPUTSPUH JIJISl KIIACCH(PUKAIUY;
— CaMOCTOATENIBHO (POPMYITUPOBATH MPOOIEMBI UCCIEIOBAHUS U COCTABIISATH MOATAMTHYIO CTPYKTYPY OyIyIIEro caMOCTOSITEILHOTO HCCIIEIOBAHNUS;
— MPU BBINOJIHEHUH JTA00PATOPHBIX U MPAKTUYECKUX PabOT BHIOMPATh ONTHUMAILHBIE CIIOCOOBI ACHCTBUIA B paMKaX MPEAIOKEHHBIX YCIOBUM U TpeOOBaHMIA
Y COOTHOCUTH CBOM JICHCTBUS C INTAHUPYEMBIMHU PE3yIbTaTaMH;
— (opmynIHpoBaTH BHIBOIBL;
— YCTaHABJIUBATh MPUYUHHO-CIIEJACTBEHHBIE CBI3U MEXK]Y COOBITUSIMU, SIBICHUSIMU;
— MPUMEHATH MOJIENIU U CXEMBI JIJIsl pelIeHHs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;
— BJIQJIETh MPUEMAMH CMBICJIOBOTO YTE€HHUSI, COCTABIISATh T€3UCHI U TJIaH-KOHCIIEKTHI MO pe3yabTaTaM YTCHHUS;
— OpPraHu30BHIBATh YY€OHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTEIEM U CBEPCTHUKAMU,
— UCMOJIb30BaTh HH(HOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH MPU MTOATOTOBKE COOOIIEHUM, MYJIbTUMEIUMHBIX TIPE3CHTAINHT;
— JIEMOHCTPHUPOBATh IKOJIOTHUYECKOE MBIIIUICHUE U IPUMEHSTH €r0 B TTIOBCETHEBHOM KU3HU.
Jluunocmmuuie pezynomamot 00yuenusn
Yuawuecs donorcnur:
— HCIIBITHIBATH YYBCTBO T'OPJOCTHU 32 POCCUHUCKYIO OMOJIOTHYECKYIO HAYKY;
— OCO3HaBaTh, KaKUE MOCIEACTBUSA JUIsl OKPYXKAIOLIEH Cpeibl MOKET UMETh pa3pyILIUTENIbHAs AESITEIbHOCTh YEIOBEKA U MPOSBIIATh TOTOBHOCTD K
CaMOCTOATEIbHBIM TTOCTYIIKaM U JICHCTBUSM Ha 0J1aro mpupoIbl;
— YMETh peajn30BbIBATh TEOPETHUCCKUE TIO3HAHUS B TIOBCETHEBHOM JKU3HH;
— TIOHMMATh 3HaYeHHuEe 0O0YUICHHUS /IS IOBCETHEBHOM KU3HA U OCO3HAHHOTO BBIOOpa npodeccnn;
— IPHU3HABAThH MPABO KAXKIOTO HA COOCTBEHHOE MHEHHE,
— YMETb OTCTauBaTh CBOIO TOUKY 3PEHUS;
— KPUTUYHO OTHOCHUTHCSI K CBOMM IMOCTYIIKaM, HECTH OTBETCTBEHHOCTH 33 UX MOCIEACTBHUA.
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YueOHO-TeMaTHUYECKHIi IIJIaH

Ne  [Paznen KoanvecrBo
Kosmm4ecTBo yacos JlaGopaTopHbIX padoT IKCKypcuii
1 |BBenenue 3 0 0
2  [MonexymnspHBI YpOBEHb 10 1 0
3  [KnerouHsiil ypoBEeHB 16 1 0
4  |OpraHM3MEHHBIH YPOBEHb 13 1 0
5  [[omymsAIMOHHO-BUAOBOU YPOBEHB 8 1 0
6  [DKOCHCTEMHBIN YpOBECHb 6 0 1
7  [buocdepHsrii ypoBeHD 12 1 1
Hroro 3a roa 68 5 2

MarepuanbHO-TeXHHYeCKoe o0ecrieyeHre y4eOHOro npouecca
Kabuner Onosiorun, ocHaEéHHbIN C y4€TOM COBPEMEHHBIX TPEOOBaHUH K €ro 0(hOpMIIEHUIO U POJIH B yueOHOM mpouecce. KabuHer 6uosoruu umeer
o0opynoBaHue, paboyre MecTa ISl yJalluXcs U YIUTEINs, TEXHUUYECKUE U MYJIbTUMEANIHBIE CPEACTBAa 00yUSHHSI, KOMITBIOTEP, YCTPONCTBA ISl XpaHCHHS
y4eOHOT0 000pYyI0BaHMUS.
VYuebHoe 060py0BaHKE 110 OMOJIOIUH BKIIIOYAET: HaTypalibHble 00BEKTHI (KUBBIE U MTPENapUPOBAHHbIEC PACTEHUS U )KUBOTHBIE, MX YAaCTH, OPTaHbl, BIaXKHbIE
IpernapaTsl, MUKpOIpenaparhl, CKeJIeThl U UX 4aCTH, KOJUIEKIIUH, TepOapun); Mpruoopsl U 1abopaTopHoe 000py0BaHUE (ONTHYECKHE TPUOOPHI, TPUOOPHI 11O
¢u3noaoruy, Nocyaa U NpUHAAJIKHOCTH); CPE/ICTBA HAa IEUATHOM OCHOBE (JIEMOHCTPAI[MOHHbIE MIeYaTHbIe TaOIMIIbI, TUIAKTHYECKUN MaTepuan); MyJISDKA U
Mojienu (00bEMHBIE, penbeHbIe, MOIETN-ANTUINKALIIH ); SKPAHHO-3BYKOBBIE CPE/ICTBA 00YUeHHUs (BU1€O(DUIBMBI), B TOM YHCIIE TOCOOUS Ha HOBBIX
MH(OPMALIMOHHBIX HOCUTENAX (KOMITaKT-IUCKH, KOMIIIOTEPHBIE IPOTPAMMBI, 3JIEKTPOHHBIE TOCOOUS U IIp.); TEXHUUYECKUE CPEICTBA 00yUEHUS
(MynbTUMEIUNHBIE TPOEKTOPHI, KOMIIBIOTEPHI U IIP.); Y4EOHO-METOANYECKYIO IUTEPATYPY Ul YUUTENS U ydaluxcs (ONpeaeIuTeI , ClipaBOYHbIe
MaTepuaibl, 00yJarolue 3a1aHusl, KOHTPOJIbHO-AMATHOCTUYECKUE TECTHI U I.).
Kaxnoe cpenctBo 00ydeHus o0agaeT onpeeI€HHBIMI BO3MOXKHOCTSMH U JAOTOJIHAET APYTUE CPEACTBA, HE 3aMEeHss UX MOITHOCTHIO. [loaTomy
1eJ1ec000pa3HO KOMILIEKCHOE HCII0JIb30BaHHE CPEJCTB 00yUEHHs, COUETaHNE KOTOPhIX YCHIIMBAET BCECTOPOHHEE BO3JICHCTBHE HA YUAIIUXCsl, CHOCOOCTBYET
CO3JIaHHIO MPOOJIEMHON CUTYaLlMU U UCCIIEA0BATENILCKOMY MOUCKY €€ pelleH s, pa3BUTHIO YMCTBEHHOMN JIEATEIIbHOCTH YUAIIUXCsl, CAMOCTOATEIbHOCTH,
BbIpaOOTKE HEOOXOJMMBIX YMEHUI U HAaBBIKOB.
Y4eOHo-MeTOoAMYECKOE 0O0ecneueHre YUeOHOro nmpouecca npegycMaTpusaet ucnosb3opanue Y MK (yueOHO-MeTOAN4YECKOr0 KOMILJIEKCA) MO
ouoJiornu s 9 Kiaacea:
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1. TMaceunwmk B. B. buonorus. Beenenue B o0myro 6monoruto. 9 knace. Yueonuk / [aceunuk B. B., Kamenckuit A. A. Kpukcynos E. A., lIsenoB I'. T

— 3-e u31., crepeotur. - M.: [Ipoda, 2019.

2. Tlaceunuk B. B. buonorus. Beenenue B o0mryro 6uomnoruto. 9 kiacc: pabouast Terpaap k yaeOnuky I[laceunuka B. B., Kamenckoro A. A.

Kpukcynosa E. A., llIBenioBa I'. I'. «buonorus. Beenenue B o6mryro 6uonoruto. 9 kinaccey/ B.B.I1aceunuk, I'.I'.1lIBenoB — 3-¢ uz., cTepeoTurr. - M.:
Hpoda, 2020.

JAunpakTudeckoe odecnevyeHne yueOHOro npouecca:

1.
2.
3.

Y4deOHble MaTepuallbl WIUTFOCTPATUBHOTO XapakTepa (OMOPHbBIE KOHCTIEKTHI, CXEMBI, TA0IUIIbI, AUArPAMMBbI, MOJICIH U JIP.);

VY4deOHbIe MaTeprallbl HHCTPYKTHBHOTO XapakTepa (MHCTPYKIIUH 110 OPTaHU3alMKA CAMOCTOSTEIbHOW paOOThI yJaruxcs).

WHCcTpyMeHTapuil TMarHOCTUKY YPOBHS OOYYEHHOCTH yJaIuxcs (CpecTBa TEKYIIEro, TEeMaTHYECKOTO U HTOTOBOTO KOHTPOJISI YCBOSHHS YUaIIMMUCS
coJiepKaHusl OMOJIOrM4eCKOro 00pa3oBaHus).

BapuaHThl pa3HOYPOBHEBBIX M TBOPYECKUX JOMAITHHUX 3aJaHUH.

Marepuainsl BHEKJIaCCHOW M y4eOHO-HCCIIeA0BaTEIbCKOM padoThI IO MpeaAMeTy (TIepedeHb TeM MPOSKTHOM U MCCIIe0BATENBCKOW PaOOTHI 110
y4eOHOM TUCIUIUTMHE, PEKOMEHyeMast JINTeparypa).

Cnmcok Jureparypsbi:

1.
2.

Jlepuep I'.'1. OI'D — 2018. buonorust: coopHuk 3ananuii: 9 kinacc. — Ixkemo, 2018.

Paboune nporpammel - buonorus. 5 — 9 knaccel: yaueOHo-meTonauueckoe mocoodue/ coct. I'. M. IManbasieBa. — M.: llpoda, 2016 k YMK non penakiueit
npodeccopa, 1okTopa negarorndyeckux Hayk B.B.[Taceunuka.

[Hycranosa T.A. Penerutop no 6uonorun. 'otoBumest k EI'D u OI'D. — denukce, 2016.

HNurepHer pecypcenl:

1.

o s~ wn

6.

http://chem.rusolymp.ru/ - moptan Beepoccuiickoii oMMITHA BT ITKOJILHUKOB.

http://egu.lseptember.ru/index.php?course=18005 — mopTai neaarorn4eckoro yHUBEpCUTETa U3IaTENbCKOro qoMa « [lepBoe ceHTIOpsi»
http://www.edu.ru./ - uadopmanus o peaepaabHbIX HOPMATUBHBIX JOKyMeHTax mo EI'D.

http://www.ed.gov.ru/ - o6pa3oBarenbHbIi MOpTa

http://www.ipkps.bsu.edu.ru — nepedens 060pyA0BaHUS 110 OMOJOTHH XapaKTEPU3YIOIINH 00pa30BaTeIbHYIO CPEIY IIKOJIBI.
http://www.ipkps.bsu.edu.ru — pekomMeHaIHK IO COCTABICHUIO PA0OYHX MPOTPAMM 110 OUOIOTHH

TpeOoBaHusl K yPOBHIO MOATOTOBKH BBINyCKHUKA.
Yuyamuecs Hayyarcs.
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IIpenmeTHbIe pe3yJIbTATHI
PackpbIBaTh NOHATHSA:
e CBOICTBaA KMBOTO;
e  METOJbI UCCIICJOBAHUSI B OMOJIOTHH;
e 3HAYEHHE OMOJOTMYECKHX 3HAaHUU B COBPEMEHHOM KU3HU;
e Tmpodeccun, CBI3aHHBIC C OMOJIOTHEH;
e  YPOBHHU OpTaHHM3aIUH >KUBOI MPUPOIBL.
e COCTaB, CTpOCHHE U (QYHKIIUN OPraHUIECKUX BEUIECTB, BXOISAIINX B COCTAB KUBOTO; IPECTABICHUS O MOJICKYISIPHOM YPOBHE OpPraHU3alUU KU BOTO;
e 0COOCHHOCTH BHPYCOB KaK HEKJIETOUHBIX ()OPM KH3HHU.
IIpoBoAUTH HECIOKHBIE OMOJIOTHYECKHE IKCIIEPUMEHTBI JUTsI H3YyYCHHS CBOWCTB OPraHMYECKUX BEIIECTB U PYHKIMH PEpPMEHTOB KaK OMOJIOTUICCKIX
KaTaJln3aTOPOB, OCHOBHBIE METOJIbI U3YUCHUS KJIETKH.
OO0bACHATH:
e 0COOEHHOCTU CTPOEHUS KIETKH 3YKAPHOT U MPOKAPUOT;
e  (yHKIMH OPTaHOUJIOB KJIETKH;
e  OCHOBHBIE NIOJIOKEHUS KJIETOYHOU TEOPUH;
e XHMMHYECKHI COCTaB KJIETKHU;
e KJIETOYHBIH YPOBEHb OpPTraHU3AIUHU KUBOTO;
e CTPOCHHUE KIIETKU KaK CTPYKTYPHOH ¥ (PYHKIIMOHAILHOHN €IMHUIIBI KU3HU;
e 0OMEH BeIEeCTB U MPEBpAIIEHUE YHEPTUN KaK OCHOBY KU3HEIEATEILHOCTH KIIETKH,
e  POCT, pa3BUTHUE U KU3HEHHBIN ITUKII KJIETOK;
e 0CcO0EGHHOCTH MUTOTHYECKOTO JICJICHHSI KJIIETOK: HCIOJIB30BATH METO/IbI OMOIOTUYECKOM HAyKU U MPOBOJUTH HECTIOKHBIE OMOIOTHYECKUE
AKCIIEPUMEHTHI
e CYIIHOCTh OMOT€HETHYECKOTO 3aKOHA,
PackpbIiBaTh NOHATHA:
e MeHo3;
e 0COOEHHOCTH MHAMBHUAYaTLHOTO PA3BUTHS OpraHU3Ma;
e OCHOBHBIC 3aKOHOMEPHOCTH TI€pe/Iauul HACJIeICTBEHHOW NH(POPMAIINH;
e 3aKOHOMEPHOCTH U3MEHUYUBOCTH;
e OCHOBHBIE METOJIbI CENIEKIINN PACTEHHI, )KUBOTHBIX U MUKPOOPTaHU3MOB;
e 0COOEHHOCTH Pa3BUTHS MOJIOBBIX KIETOK.
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IIpoBoauTH Hec/I0KHBIE OMOJIOTHYECKHE IKCIIEPUMEHThI JUIsl U3yUEHUS KIETOK KUBBIX OPIraHU3MOB.
OnucpiBaTh OPraHM3MEHHBIH YPOBEHb OPraHU3AIMH KHBOTO;
PackpbiBaTh 0COOCHHOCTH OECIIOJIOTO U MOJIOBOTO Pa3MHOXKEHHS OPTaHU3MOB;
XapakTepu30BaTh OIUIOJOTBOPEHUE U €r0 OUOJIOTHYECKYIO POJIb.
OO0bACHATH:
e KPUTEPHUH BUJA U €T0 MOMYIALUOHHYIO CTPYKTYDY;
e JKOJIOTHYECKHE (aKTOPHI M YCIOBUS CPEIb;
e OCHOBHBIE ITOJIOKEHUA Teopu 3Boronnu Y. JlapeuHa;
e JIBIDKYILIUE CHIIBI SBOJIOLINY;
e TIYTHU JOCTHXEHUSI OMOJIOTMUYECKOTr0 MPOTpecca;
e MOMYJSAUOHHO-BUJOBON YPOBEHb OPraHU3AILIUU KHUBOTO;
e Pa3BUTHE BOJIOIMOHHBIX MPEICTABICHUN;
e CHHTETUYECKYIO TEOPHUIO SBOIIOIHH.
Hcnoab3oBaTh METOAbI OMOIOTHUECKON HAYKU U MPOBOUTH HECJI0KHbIE OHOJIOTHYEeCKHUe IKCTIEPUMEHTHI 11 U3Y4eHU MOP(OIOrHIecKoro KpuTepus
BU/JIOB.
PackpbIBaTh NOHATHSA:
e OIpeleIeHUs] IOHATHI: «COOOIECTBOY, «IKOCUCTEMAY «OUOTE€OLEHO3Y;
e CTPYKTYPY Pa3HBIX COOOIIECTB;
e MPOIIECCHI, IPOUCXOIALINE MPHU MEPEXOIE C OJHOTO TPOPUUECKOIO YPOBHS Ha IPYTroOu.
BbicTpamBaTh 11eNH U CETH MUTAHUS [T Pa3HbIX OMOIIEHO30B.
XapakTepH30BaTh POJIM IPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB.
3HaTh OCHOBHBIE THITOTE3bI BOSHUKHOBEHMS KHU3HU Ha 3emiie.
OO0BbsICHATS:
e 0COOEHHOCTH aHTPOMOTEHHOTO BO3ACHCTBUS Ha Orochepy;
e  OCHOBBI PAllMOHAIIBHOTO IPUPOJIONIOIB30BAHUS;
e  OCHOBHBIE 3TAIlbl PA3BUTHS KU3HU Ha 3eMIIe;
e B3aMMOCBSI3M JKMBOTO M HEKUBOTO B Ouocdepe;
e KpPYroBOpPOTHI BELIECTB B Onochepe;
e 3Tambl 3BOJIIOLUHU Onochepsr;
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e  DKOJOTMYECKHE KPU3HCHI;
e pa3BUTHE MPEICTABICHUN O MPOUCXOKACHUH KU3HU U COBPEMEHHOM COCTOSTHHH MTPOOIEMBI;
e 3HaYeHHE OMOJIOTUYECKUX HAyK B PEIICHUH MPOOIEM PaliMOHATLHOTO IPUPOAOIOIH30BAHNUS, 3AIUTHI 3J0POBbS JIIOJIEH B YCIOBHUAX OBICTPOTO
M3MEHEHMSI 9KOJIOTUYECKOr0 KauyecTBa OKPYKaIOLIEeH Cpebl.
XapakTepu3oBaTbh 6MOC)EpPHBIN YPOBEHb OpraHU3alUU )KUBOTO.
PacckaspiBaTh 0 cpeooOpasyroliell AeaTelbHOCTH OPTaHU3MOB.
JleMOHCTPHUPOBATH 3HaHUE OCHOB 3KOJOIMUYECKONW I'PaMOTHOCTH: OLIEHUBATh MOCJIEACTBUS ACATEIbHOCTH YEJI0BEKa B IPUPOE U BIUAHUE (PAKTOPOB pUCKA
Ha 310POBLC YCIIOBCKA, BLI6I/IpaTB LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[CﬁCTBHSIX 1 NMOCTYIIKAax Mo OTHOIICHHUIO K JKUBOM npupoaec, 310pOBbI0 CBOCMY
¥ OKPYXXAOIIMX; OCO3HABATh HEOOXOAMMOCTD ACUCTBHUI IO COXPAHEHUIO OMOPa3HOOOpa3usl M MPUPOTHBIX MECTOOOUTAHUN BUIOB PACTEHUH M KHUBOTHBIX.
MertanpeameTHblie pe3yJibTaThbl 00y4eHHs
Yyamuecs cMOryr:

. OIIPENIENIATh TOHATHS, (POPMHUPYEMBbIC B TIPOIIECCE U3YUCHHS TEMBI;

. KJ1acCU(UIIUPOBATh U CAMOCTOSTEIILHO BEIOUPATh KPUTEPUU JIJIST KITACCHU(DUKAIINHT;

. CaMOCTOSITEIILHO (hOPMYITHUPOBATH TPOOJIEMBI HCCIICIOBAHUS U COCTABIIATH MO3TAITHYIO CTPYKTYPY OyIyIIero caMOCTOSITEIbHOTO UCCIICIOBAHNUS;
. IIPU BBITOJIHEHUH J1a00PATOPHBIX M MPAKTHYECKUX paOOT BHIOMPATh ONTUMAIBHBIC CIIOCOOBI ACHCTBUI B paMKaX MPEIJIOKEHHBIX YCIOBHI U
TpeOOBAaHUH M COOTHOCHTH CBOM JICHCTBUS C IUIAHUPYEMBIMH PE3yIbTaTaMU;

. (dhopMyTupOBaTh BHIBOJIBL;

. YCTaHABIIMBATh TPHUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy COOBITHSMHU, SIBIICHUSMU;

. MPUMEHSITh MOJICITH M CXEMBI JIJISL PEIICHUST yI4eOHBIX U MTO3HABATEIIBHBIX 33/1aY;

. BJIQJICTh MIPUEMAMH CMBICIIOBOTO YTCHHSI, COCTABIIATH TE3UCHI H IJIAHBI-KOHCIICKTHI TI0 Pe3yIbTaTaM YTCHHUS;

. OpPraHM30BBIBATH YUEOHOE COTPYAHHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMU;

. UCIOJIb30BaTh NHHOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH MPH MOATOTOBKE COOOIICHHH, MyTbTUMEANMHBIX TPE3EHTAIUI;
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JIMYHOCTHBIE Pe3yJbTAThI 00y4YeHHsI.

. Bocnuranue y ydamuxcsi 4yBCTBa ropZ0CTH 32 POCCUHCKYIO OMOJOTHYECKYIO HAYKY;

. OCO3HaHHUE y4alllUMHUCS, KaKKie MMOCIEICTBUS ISl OKPYKAIOIIeH Cpellbl MOXKET UMETh Pa3pylIUTeIbHAas 1eATeIbHOCTh YeJI0BEKa U MPOSIBICHUE
TOTOBHOCTHU K CAMOCTOSITEJIbHBIM MOCTYNKaM U JEHCTBUSAM Ha 0Jaro mpupoibl;

. YMEHUE PEAIU30BbIBATh TECOPETUYECKUE IT03HAHNS B IIOBCEAHEBHOM JKU3HU;

. MOHMMAaHKE 3HaYCHUs1 O0OYUEHUS IS TIOBCEIHEBHOM KU3HU U OCO3HAHHOTO BBIOOpa Ipodeccu;

. MPU3HAHUE MPaBa KaXKA0T0 Ha COOCTBEHHOE MHEHHUE;

. yYMEHHUE OTCTauBaTh CBOIO TOUYKY 3PCHUS;

. Y4YeHUK moy4YuT BO3MOKHOCTh HAYYHMThCS: XapaKTepU30BaTh CYLIHOCTH OMOJOTHYECKUX IIPOLECCOB, IBJICHUM; IPUMEHATh YMEHUS ONPEAEIATH,
CpaBHUBATb, KJacCU(PUIUPOBATh, OOBSICHATH OMOJOrHUECKUE OOBEKThI U MPOLIECCHI;

. YcTaHaBIMBaTh B3aUMOCBSA3H OPraHU3MOB, IIPOLIECCOB, SIBIICHUI; BBIABIIATH OOIINE M OTIMYUTENIbHbIE IPU3HAKU; COCTABIIATh CXEMbI ITMILEBBIX
LlEIIEeH; IPUMEHATH 3HAaHUS B U3MEHEHHON CUTYallUH.

. CamocTosATeNnbHO ONepupoBaTh OMOIOrMYECKMMU HOHATUSAMH, 00OCHOBBIBATh U OOBSICHATH OMOJIOTHYECKUE MPOLIECCH U SABJICHMUS;

. [IpuMeHATH 3HaHUA B HOBOM CUTYallMM; YCTaHABIMBATh IPUUNHHO-CIIEICTBEHHBIE CBSI3H; AaHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U HHTETPUPOBATH

3HaHUA; 000011aTh U POPMYIUPOBATH BHIBOIBI;
. Pemrate Ouonornveckue 3a1a4n, OLIEHUBATh U IIPOTHO3UPOBATH OMOJIOTHYECKUE TPOLIECCH, IPUMEHATh TEOPETUUECKHE 3HAHUS Ha TPAKTHKE.
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KanennapHo — TeMaTuueckoe IJIaHMPOBaHuUe
Ha 2020/2021 y4ye6ublii rox

Ipeamer: Ouonorus
Kuaace: 9A
YMK:
1.ITaceunuk B. B. buosnorus. Beeaenue B o0uryro 6mosoruso. 9 kinacc. Yueonuk / [Taceunuk B. B., Kamenckuit A. A. Kpukcynos E. A., [lIgenoB I'. I'. — 3-¢
u31., ctepeoturl. - M.: Jlpoda, 2018.
2. [Taceunuk B. B. buonorus. BBenenue B o6mryro 6nonoruro. 9 knacc: pabodast rerpanb k yaeOHuky I[laceunuka B. B., Kamenckoro A. A. KpukcyHoBa
E. A., lIgenoBa I'. I'. «buonorus. Beeaenne B oburyro 6uonoruto. 9 kmace»/ B.B.Ilaceunuk, I'.I".11IBenos — 3-e usm., crepeorut. - M.: JIpoda, 2018.

Hdara Tema OcHoBHbBIE Bup yyeOHoi Bun Ilnanupyemble pe3yJibTAaThl 00y4eHust Ipakruka /3
BOIIPOCHI JesITeJIbHOCTH KOHTPOJI
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Beenenue (3 uaca)
1 1 buonorus — | buonorus — OmnpenemnsroT Tekyiee | ypoBHH P: ymenue ITo3HaBarensb- §1
HayKa o JKHBOH HayKa o JKHUBOI IIOHATHA, OLICHUBA OpraHu3anuun ONPEACIIATDH LCIIb HBIN HUHTEPEC
MPHUPOJIE. MPHUPOLE. (dbopmupyembie B HHE KUBOU MaTepuu YpOKa ¥ CTaBUTH K
IMoBTOpenue. | 3HaueHHe XOJIe U3yUCHHS XapakTepu30BaTh | 3a7ayH, €CTECTBEHHBIM
Bxuan OMONIOrMYecKuX | TeMbI: «OnoIoTHsY, YpOB-HU HeoOxoxuMmble 11t | Haykawm. [o-
OTEUYECTBEHHBI | 3HAHUH B «MUKOJIOTHUSY, OpraHu3aIuu €€ IOCTH)KEHHUSI. HUMaHHE MHO-
X YYEHBIX B COBPEMEHHOU «Opuoorus, JKU3HU: II: ymenue rooOpasus u
pa3paboTky JKU3HHU. «aJbroJIoTHs, MOJIEKYJISIPHBI, paborartsb ¢ €/IMHCTBA KH-
yUYCHHS O IIpodeccun, «maJie000TaHNKaY, KJIETOYHBIH, Pa3IMYHBIMA BOM IIPHPOJIBI
BBICIIICH «T'CHETHUKA», OpFaHI/I?;MeHHBH\/'I, NCTOYHHUKAMHU Ha OCHOBaHHU
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HEpBHOMU
JEATETPHOCTH.

CBSI3aHHBIE C
OnooTHER

«bomopuznka,
«OMOXUMUS,
«paznoOHOTIOT Y,
«KOCMHUYECKast
OUOTIOTHS».
XapaKTepu3yroT
OMOJIOTHIO KaK HayKy
0 JKUBOI1 IPUPOJE.
PackpeiBatoT
3HaYCHUE
OHMOIIOTHIECKUX
3HAaHUH B
COBPEMCHHOM KU3HH.
IIpuBonaT npumMepsl
npodeccui,
CBSI3aHHBIX C
OuoJoTHEeH.
Becenyrot
OKPYKaIOIIUMH
(POACTBEHHUKAMH,
3HaKOMBIMH,
CBEPCTHUKAMH) O
mpodeccusx,
CBSI3aHHBIX C
6uosoruei.
T'otoBsr
HPE3SHTAINHU O
npodeccusx,
CBSI3aHHBIX C
OHMOJIOTHEH,
UCTIONB3YS
KOMITBIOTEPHBIE
TEXHOJIOTHH

TOITYTISIITHOHHO-
BUJIOBOH,
9KOCHCTEMHBIH,
O6nochepHbIit.

nHpOpMAaLNH,
OTZETATH TJIABHOE
0T BTOPO-
CTEIIEHHOTO.
YMmeHue cTpyk-
TypHpOBaTh
yueOHBII MaTepual,
JlaBaTh
OTIpEICTICHUS
MOHSTHSM,
CaMOCTOSATEIIHHO
COCTaBIIATh
KOHCIIEKT ypOKa B
TETpaHy.

K: ymenue
BOCIIpUHUMATH
nHdopmanuio Ha
CIIyX.

3HaHUM O MpHu-
3HaKax
XKHUBOTO
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MeTtonbt [onsrue o Hayke. | OnpenemnsroT Tekyiuee | Ha3bIBaTh MeTOIBI | P: ymeHue VYuurbes §2
uccienoBanus | Meros TIOHSATHS, OLICHWBA | W3Y4YCHUS KUBOH | ONPEICIATH LEIb HCTIONB30BaTh
B OHOIIOTHH. HAYYHOTO (dbopmupyemsIe B HUE TIPUPOIBI paboTsl, CBOH B3TJISIBI
IMoBTOpeHue. | MO3HAHMA. DTANbI | XO/€ U3YUCHHS XapaKTepu30BaTh | IUIAHWPOBATH JTAlbl| HAa MHP IS
BpoxnéHHble | HaydHOTO TEMBI: «HayKa», METOJIBI ee BBIMOJIHEHUSA U | OOBsICHEHHS
u UCCIIEIOBaHMUS «HAy4HOE UCCJIEJIOBaHMUS B OLIEHHUBATh I10- Ppa3INYHBIX
IPUOOPETEHHEI HCCIIeJOBAaHHEY, Ouonoruu: JIy4eHHBIC CHUTYaIHH,
€ MPOrpaMMBbl «HAYYHBIH METOMY, HaOoieHue, pe3yJbTATHI peeHus
TIOBE/ICHHUS. «HAYYHBIN (QaKT, 9KCTIEPUMEHT, I1: ymenue BO3HMKAIOIINX

«HAOIIOICHUE, CpaBHEHHE, paboTarts ¢ mpobieM u

«OKCTIEPUMEHTY, OIIMCaHUeE, Pa3ITUIHBIMA N3BIICYCHUS

«THIIOTE3aY, HCTOPHYECKUI HNCTOYHHKAMHU KHU3HECHHBIX

«3aKOH», «TCOPHS. METOJI; OCHOBHBIE | MH(OpManu, YPOKOB

XapakTepusyroT 3Talnbl HAY4YHOT'O OCYLIECTBIIITh

OCHOBHBIE METOJIBI UCCIIEIOBaHMSI. CMBICIIOBOE YTECHUE,

Hay4YHOro IMOo3HaHuA, OTACIATH I'NIaBHOC

OTalbl HAYYHOT'O oT

HCCIICIOBAHUS. BTOPOCTEIEHHOT 001

CamocTosTenbHO penensTh KpUuTepuu

bopMyIHpYOT TUTST

po0IeMbl XapaKTEePUCTHKU

HCCIIEIOBAHMSI. TPUPOJTHBIX

CocraBnsioT 00BEKTOB

TIO3TAITHYIO K: ymenne

CTPYKTYpY OyIyIIero BOCIIPUHUMATD WH-

CaMOCTOSTEIIFHOTO ¢dopmanuio Ha CiIyX,

UCCIIeIOBaHUS paboTaTh B cocTaBe

TBOPYECKUX IPYIIII
CymurHocTh CymHoCcTh OmnpenpensroT Texymee | HaszpBaTh 00mue | P: ymenue Oco3HaBaTh §3
JKHU3HHU N MOHATHUA <OKHU3Hb». IOHATHA, OILICHUBA IIPpU3HAKHU OIIPEACIIATDH LICIIb CBOHU
CBOICTBa CaoiicTBa (dopmupyemble B HUE (cBoiicTBa) )KMBOTO| PabOTEL, HUHTEPECHL,
KHBOTO. JKMBOTO. YPOBHH | XOJ€ M3YUCHHS opraHuzmMa IUIAHUPOBATH JTalbl| HAXOAUTH U
IToBTOpeHMe. | opraHu3alun TEMBIL: OKH3HBY, XapaKTepu30BaTh | €€ BHINOJHEHHA M | M3ydaTh B
JKMBOM NPUPOJIBI | OKM3HEHHBIC CBOHCTBA KUBOTO yueOHHMKax

24




CoH
CHOBHJICHHS.

CBOMCTBa,
«OHOJIOTHYCCKHE
CHCTEMBI», «OOMEH
BEIIIECTBY,
«TIPOLIECCHI
OMoCHHTE3a U
pacnazgay,
«Pa3IPaKUMOCTDY,
«Pa3sMHOXKCHHUE,
«HACJIEICTBEHHOCThY
, «H3MEHYUBOCTb,
«pa3BUTHEY,
«YpOBHH
OpraHu3aIu
JKHBOTOY.

JaroT
XapaKTePUCTUKY
OCHOBHBIX CBOMCTB
JKUBOTO.
OOBSICHIIOT
TIPUYHHEI
3aTpyIHEHUH,
CBSI3aHHEBIX C
oTpeieIeHueM
TTOHATHUS «KU3HDBY.
IIpuBonaT npumepsl
OHOJIOTMUECKUX
CUCTEM Pa3HOTO
YpOBHS
OpraHu3aluu.
CpaBHHUBAIOT
CBOWCTBA,
MPOSIBIIAIOIINECS Y
00BEKTOB KHBOH 1
HEXUBOU NPUPOABI

opraHmsMa (Ha
KOHKPETHBIX
pUMepax);
MPOBOAUTH
CpaBHEHUE )KUBOU
Y HEXKUBOU
MaTepuH,

OIICHUBATH I10-
JyJdCHHBIC
pe3yIbTATHI

II: YMenue,
CPaBHHUBATH,
Kiaccu(UIPOBAThH
1 00001aTh
TIOHSTHS,

K: OrcrauBatp
CBOIO TOUYKY 3pEHUS,
TIPUBOIUTH
apTyMEHTHI,
MOTBEPIK A X
baxramu.

Y4aurcs KpUTUYHO
OTHOCHUTHCS K
CBOEMY MHEHHIO, C
JTOCTOMHCTBOM
MPU3HABATh
OIIMOOYHOCTD
CBOETO MHCHUS
(ecyi OHO TaKOBO) U
KOPPEKTHPOBATH €T0

MaTepuan (u3
MaKCUMyMa),
HMMEIOINI
OTHOIICHHE K
CBOUM
HHTEpEecaM.
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Pasnea 1. Mouekyaspubiii yposensb (10 yaco)

4 1 Monnexymsp- | OOmas
HBI YPOBEHb: | XapaKTepHCTHKA
oOmras MOJIEKYJISIPHOTO
XapakTepuc- | ypOBHS
THKa. OpraHH3aIiK
IloBTOpEHUE. | KUBOTO.
Ocobennoctr | Opranuyeckue
BBICIIEH BEIlleCTBA: OEIIKH,
HEPBHOMN HYKJICHHOBBIC
JEATENBHOCTH | KUCIIOTH,
YenoBeKa. YIIICBOJIBI, KHUPEI
(AT aeT).
Buononumepsr.
Monomepst

OmnpenensroT
TTOHATHS,
(dbopmMupyemMsIe B
X0JIe U3yUeHUs
TEMBI:
«OpraHUYeCKHe
BEIIECTBAY, «OCITKIY,
«HYKJICHHOBBIC
KHCJIOTBD»,
«YTIICBOIBD, <OKUPBI
(AT B )Y,
«OMOTIOTUMEPBI»,
«MOHOMEPBI».
XapakTepu3yroT
MOJIEKYJISIPHBII
YpOBEHb
OpTraHHu3aIH
JKUBOTO.
OnuceIBaOT
0CcOOEHHOCTH
CTPOCHUS
OpPTaHUYECKUX
BEIIECTB KaK
OMOMOIUMEPOB.
OOBSICHSIOT
NPUYHUHBI U3yUCHHS
CBOMCTB
OpraHUYECKHUX
BEIIECTB UMECHHO B
COCTaBe KIICTKH;
pa3HooOpasus
CBOICTB

Tekyiuee
OLICHHBA
HHE

JIaBaTh
orpezieseHue
TEpPMHUHAM;
MEPEUHCIIATh
3JIEMEHTHI,
npeo0anaromue B
COCTaB€ KUBBIX
OpPraHU3MOB, UX
CBOICTBA U
3HaYCHHE
XapaKTepU30BaTh
0COOEHHOCTH
CTpOCHHUS
MOJIMMEPOB U
BXOJAIINX B X
COCTaB
MOHOMEPOB;

P: ymenue
OTIpEeNIeNATH IIeTTh
paboTsl,
TUTAHUPOBATH ITAITBI
©¢ BBITIOJIHCHUS U
OIICHUBATH I1O-
Jy4CHHBIC
pe3yNbTaTHI.

II: Y™menue,
CpaBHUBATH,
KI1accu(UIIPOBAThH
n 060011aTh
TIOHSTHS,

K: ymenue
BOCpUHUMATh UH-
dbopmaruio Ha CiyX,
paboTaTh B coCcTaBe
TBOPYECKUX IPYIIIL.

Vaurtbcs
HCIIOJIb30BaTh
CBOU B3TJISIBI
HA MHD JUIS
00BACHEHUS
Pa3IMYHBIX
CUTyaIui,
pelieHus
BO3HUKAIOIITUX
mpobieM u
H3BJICUCHUS
JKH3HEHHBIX
YPOKOB
Yuutecs
NpPU3HABATh
TPOTUBOPCYHB
OCTh U
HE3aBEPIICHHO|
CTh CBOUX
B3IUISLIOB Ha
MHp,
BO3MOKHOCTD
X U3MEHEHUS
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OHMOTIOIMMEPOB,
BXOJSIIIMX B COCTAB
JKHBBIX OPTaHH3MOB.
AHaIM3UPYIOT TEKCT
yueOHHKa C LENbI0

CaMOCTOSTENILHOTO
BBISIBJICHUS
OHMOJIOTUYECKUX
3aKOHOMEPHOCTEMN
YrneBoasl. YrieBoapl. Onpenemnstor Tekymiee | naBath P: ymenue Oco3HaloT §5
IMoBTOpeHnue. | YTiaeBoasl, Win TIOHSATHS, OLICHWBA | ONpEIEIICHUE OpPTaHH30BaTh OCMBICITTHBAIOT
Peus n caxapHpl. (dopmupyembic B HHE TEpMHUHAM; BBITIOJTHEHHE nHpopManuio
CO3HaHHE. MoHocaxapusl. | X0zae H3y4eHHs MEePEUUCTIATh 3aaHul yauTens. | o
Jucaxapunsl. TEMBI: «yTJIEBOJIBI, BEILIECTBa, Pa3BuTne HaBBIKOB | XapaKTEPHBIX
[Nommcaxapunst WIN CaXapuab», BXOJISIIINE B CaMOOIICHKH M Ca- | OCOOEHHOCTSIX
«MOHOCAXapUabI», COCTaB YIJIEBOJIOB; | MoaHaiIM3a YIJIEBOJIOB
«aMcaxapuab», OCHOBHbBIE I1: ymenue naBath | Peduexcupyro
«IIOJICAaXapuabD», ¢byHKIIH OIpeEICHUS T, OLICHUBAIOT
«pubo3a, YIJIEBOJIOB; MTOHSATHUSAM, pe3yJIbTaThl
«e30Kkcupuoo3a, IPYNIIbI YIIIEBOJOB| KiIacCU(DUIMPOBATh | JIESTENbHOCTH
«TITIOKO3a», XapaKkTepu30BaTh | OOBEKTHI,
«hpyKTO3aY, 0COOCHHOCTH OTIpEIETATh
«TrajaKTo3ar, CTPOCHHMS KPHUTEPHUH JIIIS
«caxapozan, YTJIEBO/IOB, Kiaccudukanum
«MaJIbTO3a», OCHOBHBIE 00BEKTOB.
«JI1aKTO3a», (hyHKIMH K: ymenue cnymats
«Kpaxma, YIJIEBOJIOB W 33]1aBaTh BOIIPOCHI
(TJIUKOTI'CH)), (HpI/IBO}II/ITI) YUYHUTEIO U OJTHO-
«XHATHHY. MIPUMEPHI). KJITACCHUKAM
XapakTepusyroT OOBSICHSTD
COCTaB M CTPOEHHE NPUHAJIE)KHOCTD
MOJIEKYJI YTIIEBOJIOB. YIJIEBOJIOB K
YcranaBiauBaoT GuomMoexyam
MIPUYNHHO-
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CIIEZICTBEHHBIE CBSI3U
MEXJy XHMUYECKHM
CTPOCHHUEM,
CBOMCTBAMHU U
GbyHKIUAMU
yIJI€BOAOB HAa OCHOBE
aHaJu3a PUCYHKOB U
TEKCTOB B Y4E€OHHKE.
[IpuBonar npumepsl
YII€BOJOB,
BXOJSILIUX B COCTaB
OpPraHU3MOB, MECTa
HX JOKaIU3aLUU U

OHOJIOTHYECKYIO
poib
JIunuasr. Jlununet. XKupsr. | Onpenensror Tekymiee | naBaTh P: ymenue Oco3HaloT §6
IMoBTOpenme. | ['opMOHBI. TIOHSTHS, OLICHMBA | ONpEIeJICHUE OpraHU30BaTh OCMBICITUBAIOT
Bousi, amonuy,| OyHKIMH (dopmupyembie B HHE TEpMHUHAM; BBITIOJTHEHHE UH(DOpPMALIIO
BHUMaHHE. JIMITHIOB: X0/1e U3y4eHHsI MepeunCsITh 3aJaHuil yuurens. | o
JHEpreTUYeCKas, | TEMBbI: WIMIHIbIY, BEILIECTBa, Pa3BuTne HaBBIKOB | XapaKTEPHBIX
3amacaromasi, <OKHPBI, BXOJISIIIINE B CaMOOIICHKH M ca- | OCOOEHHOCTSIX
3aIIUTHAs, «TOPMOHBI», COCTaB MOJIEKYJIBI | MOAHAIN3a. JIMITAIOB
CTpOUTENbHAS, «9HepreTuIecKast GoJtpIIMHCTBA I1: ymenue naBate | Pedruexcupyro
perynsTopHas (GYHKIMS JTMIHI0BY, JIMITA/IOB. oTIpeIeTIeHUS T, OLICHUBAIOT
«3amnacaromas HassiBatb TIOHSTHSM, Ppe3yIbTaThl
(bYHKIMS JTMIHIOBY, (yHKIMH JIMIHIOB| Ki1accuDUIMPOBATh | JESTENbHOCTH
«3anTHas QYHKIUA XapakTepu30BaTh | OOBEKTHI,
JIUITHIOBY, 0COOEHHOCTH OTIpeIeNATh
«CTpOUTENbHAS CTpOCHHUS KPHUTEPHH JIJIsI
GYHKIMS JTUIHI0BY, JIMITUJIOB, KX kiaccudukanuu
«pEeTyIATOpHAs ¢dyHKIIH. 00BEKTOB

(YHKIHS JTATAIOBY.
Haror
XapaKTePUCTUKY

K: ymenne cnymars
U 3a]1aBaTh BOIIPOCHI

28




COCTaBa U CTPOCHUS
MOJIEKYJT JIUTTHIOB.
VYcraHaBnuBaroT
MIPUYHHHO-
CJICZICTBEHHBIC CBSI3U
MEXITy XUMAYCCKUM
CTPOCHHUEM,
CBOWCTBAMH U
GbyHKIIAMHA
YTIICBOJOB HA OCHOBE
aHaM3a PUCYHKOB H
TEKCTOB B YICOHHKE.
[IpuBogsT mpuUMeEpHI
JIMITUJ0B, BXOJAIINX
B COCTaB
OpraHu3MOB, MeCTa
UX JIOKAIHU3aIUHN U
OHOJIOTHYECKYIO
poisb. O6Cy)aatoT B
KJ1acce po0IeMbl
HAKOTUICHHUS )KUPOB
OpraHu3MaMH B
LENIAX YCTaHOBIICHUS
MIPUYHHHO-
CJICACTBCHHBIX
CBA3€U B IPUPOAC

YYUTEIIIO0 U OJHO-
KJIaCCHUKaM

CocraB u
CTpOEHNe
OETIKOB.
IHoBTOpEeHUe.
XKenessr
BHYTpEHHEN
CeKpelnn

CocrtaB u

CTpoeHHue OEIKOB.

benku, nim
MPOTEUHBI.
IIpocteie u
CJIOKHEIE OEJIKH.
AMHWHOKHCIIOTEL.
TTonunenTu.

Onpenemnstor
HOHSITHS,
(dopmupyemsIe B
XO0/1e U3yUeHHsI
TEMBI: «OEIIKH, WIIN
TIPOTEHHBD»,
«IIPOCTHIE U
CIIOXKHBIE OCIIKNY,

Texymee
OLICHHMBA
HUE

Ha3bIBaTh
MOHOMEP
OeIKOBOM
MOJICKYJIBI M €r0
COCTaBJISIOIIHE;
YpOBHH
OpTraHU3aIIH
OeIKOBOI

P: ymenue
OpraHu30BaTh
BBITIOJTHCHHUEC
3a/IaHUM yuuTes.
Pa3Butre HaBEIKOB
CaMOOIIEHKH U ca-
MOaHaIn3a.

OcMBICTUBAIOT]
TEMy ypoKa
Oco3HaloT
OCMBIC/TMBAIOT
nHpopManuio
0
XapaKTepHbBIX

§7
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(ounoxpunHas | IlepBuunas, «aMHUHOKHCIJIOTBI», MOJIEKYJIBI; I1: ymenue naBaTb | OCOOEHHOCTSIX
CHCTEMA). BTOPHYHAS, «HOJHIIETITUY, XapaKTepU30BaTh | ONPEICICHUS 6enxoB
Pomb TpeTHYHAs U «IEpBUYHAS 0COOCHHOCTH HOHSTHSAM,
SHIOKPUHHON | 4eTBepTUYHAs CTPYKTYpa OeJKOBY, CTpOEHUs KiaccuuImpoBaTh
PETYISLUH. CTPYKTYpBI «BTOpPHUYHAS MOHOMepa Oefnka u| 0OBEKTHI,
6enKoB. CTPYKTYpa OeJKOBY, 6emkoBot onpeneniTh
Jenarypanus «TpeTUYHas MOJIEKYJIBI B KPHUTEPHH JIJISI
Oenka CTPYKTYpa OeJKOBY, LIeTIOM; OOBSICHSATD | KitacCHu(UKauu
«9IETBEPTHIHAS mporecc 00BEKTOB.
CTPYKTYpa OEJIKOBY. o0pazoBaHuA K: ymenwue ciaymars
XapaxkTepu3yroT MENTHIHOH CBS3M, | M 3a7aBaTh BOIIPOCH]
COCTaB M CTPOCHHE nporecc YUUTENIO U OJTHO-
MOJIEKYJI OeNKOB, o0pazoBaHuA KIIACCHUKaM
MIPUYHHBI 6eNIKOB pa3IUIHBIX
BO3MOYKHOTO YpOBHEH
HapyIIEHUS OpraHu3aIHH.
NIPUPOJHON
CTPYKTYDBI
(menatypanum) 6eiKo
B.
[puBonsT mpuMeps!
JICHaTypanuu OeKoB
OyHKUUU OyHKIUN O0ENKOB: | Y CTaHABIUBAIOT Tekyiee | nepeduciasiTh P: ymenue OcMbIcIuBaloT §8
0enKoB. CTpPOUTENbHAS, MIPUYNHHO- oueHnBa | (DyHKIMM OENKOB B| OPTaHU30BAaTh TEeMy ypoKa
I[oBTOpeHMe. | ABHUraTebHA, CIIC/ICTBEHHBIE CBSI3M | HHE OpraHu3Me BBITIOJTHEHHE Oco3HaroT
OyHkuus TpaHCIIOpPTHAs, MEXIY XUMHUYECKUM XapakTepu30BaTh | 3aJaHUM YUUTENA. | OCMBICIHMBAIOT
xKernes 3alUTHA, CTPOCHHUEM, 0COOEHHOCTH Pa3Butne HaBbIKOB | MH(pOPMAIHIO
BHYTPEHHEHU peryisaTopHas, CBOMICTBaMU U CTPOECHHS CaMOOLIEHKH K ca- | O
CeKpeLuu. CUTHAJIbHas, ¢$yHKIHAMHU OEIIKOB MOHOMepa OeJika M| MOoaHaJu3a. XapaKTEePHBIX
SHEepreTHdYecKasi, | Ha OCHOBE aHaJM3a OemkoBOi II: ymenue naBatb | 0COOEHHOCTSIX
KaTaJUTHYeCKas | PUCYHKOB M TEKCTOB MOJIEKYJIBI B oTpeieIeHUs 6enKoB
B y4eOHHKeE. LIEJIOM; OOBSICHSITD | HOHSTHSIM,
[puBonsT nprMeps! nporecc KJaccu(uImpoBaTh
0eJKOB, BXOJSIINX B o0pazoBaHus 00BEKTHI,
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COCTaB OPTaHU3MOB, MENTHIHOH CBS3M, | ONPEneniTh
MeCT UX mporecc KPUTEPHH TS
JIOKATN3aHA 1 oOpa3oBaHUs KJ1acCH(UKAIIH
OMOJIOTNYECKON pOJH 0EeJIKOB pa3NuYHBIX| 0OBEKTOB.
ypOBHEH K: ymenue cinymats
OpraHu3aIHH. U 33/1aBaTh BOIPOCH]
YUUTEII0 U OAHO-
KJIACCHUKaM
Hyxneunossle | HyknenHnoBbsle Onpenenstor Tekyiee | naBath P: onpenensitor Oco3Hanue §9
KHCJIOTHI. KHCIIOTHI. TIOHSATHS, OLICHWBA | OMNpeZeieHue LETb padoThI eIMHCTBA
IMoBTopenue. | [lezokcupuOoHyKn| hopMupyembie B HHE TEepMHHAM. I1: ocymecTBIA-10T | JKUBOH
Kuznennsie €MHOBAas KUCJIOTA, | XOJ1e U3yUEeHUS Ilepeuncaiats MIOUCK U 0TOOp IpUPOABI HA
IIAKIIBL. nu JTHK. TEMBI: «HYKJIEMHOBAasI THUIIBI HEOOXOAUMOM OCHOBE
PubonyknenHoBasi| KUCIOTay, HYKJICHHOBBIX nHdopmanuu 3HaHUil 0
KHCJIOTA, WIIH «1€30KCUPUOOHYKIIE kucinot; ynkunu | K: 3amaror HYKJICHHOBBIX
PHK. A3zoTucteie | ©HOBasI KUCIIOTA, UM JHK u PHK; tumsl| Bompocs, KHCJIOTaX
OCHOBaHUS: JIHK», PHK. Ha3eiBath BBIPAXKAIOT CBOU
a/IeHVH, TYaHHWH, | «pUOOHYKIEHHOBAs COCTaBJIAIONINE MBICJIH
LOUTO3WH, THMHUH, | KucioTa, wm PHKy, moHomepos JJTHK
ypauu. «a30THUCTHIE u PHK
KommiemeHnTapHO | OCHOBaHMS», XapaKTepu30BaTh
CTb. «aJICHUH», «TYaHUH», 0COOEHHOCTH
TpancnopTHas «LUTO3UHY, CTPOCHUS
PHK (TPHK). «THMHHY», «ypaLu, HYKJIEMHOBBIX
Pu6ocomnuas PHK | «xommiemeHTapHOCT kuciot (AHK,
(pPHK). b», «TPAaHCIOPTHAS PHK), 06bacHATE
Wudopmanmonnas| PHK (TPHK)», MPUHLINII
PHK (uPHK). «pubocomuas PHK KOMILJIEMEHTapHOC
Hyxneorun,. (pPHK)», t™H; pynkuuu JJHK
JBoitHas crimpais | «MHPOPMaMOHHAS u
PHK (uPHK)»,

31




KHYKJICOTHIY,
«JIBOMHAas cupaib
JIHK».

Jarot
XapaKTCPUCTHKY
COCTaBa U CTPOCHUS
MOJICKYJT
HYKJICHHOBBIX
KHCJIOT.
VYcranaBnuBaroT
TIPUIHHHO-
CIICZICTBEHHBIC CBSI3U
MEXITy XHMAYECKHM
CTPOCHHUEM,
CBOWCTBAMU U
GbyHKIUAMU
HYKJICHHOBBIX
KHCJIOT Ha OCHOBE
aHaJn3a PUCYHKOB U
TEKCTOB B yUCOHUKE.
[puBogsT MpUMEpHI
HYKJICHHOBBIX
KHCJIOT, BXOJISIIUX B
COCTaB OPTaHU3MOB,
MECT UX
JIOKATU3AIH U
OMOJIOTHIECKOH
posn. CocTaBisitoT
TUTaH nmaparpada
yueOHuKa. Pemarot
OHOJIOrHYecKHe
3ajaun (Ha
MaTeMaTUICCKUI
pacder; Ha
MIPUMEHEHUE

PHK (pazmmaabrx
tunoB PHK);
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TIPUHITUIIA

KOMIUIEMEHTapHOCTH
)

10 AT® u npyrue| Anenosuntpupoc{ Omnpenensor Tekymiee | maBathb P: xoppextupytor | Pedmexcupyro § 10
opraanueckne | ¢at (ATD). TTOHATHS, OIICHUBAa | OmpeaecHHe CBOM 3HAHUSL. T, OIICHUBAIOT
COETUHEHUS AnenozuHnudoc- | hopmupyemsie B HHE TEePMHUHaM. OrneHuBaoT pe3yibTaThl
KJICTKH. ¢dar (AAD). XOJIe U3yUeHHS Ilepeuncasats COOCTBEHHBIE JeSITeIbHOCTU
IloBTOpenue. | AICHO3MHMOHO- | TEMBI: COCTaBIIAIOLINE pe3yIbTaThL.

Pazmuoxenue. | pochar (AMD). | «amenozuHTpHDOC- nykineoruna AT® | II: ananu3upyror
ITonosas Makpoapruueckas| ¢art (ATD)», (AdD, AMD); [IOJIy4YEHHBIE
cucTeMa. CBSI3b. «ameHo3nHaudocC- pas3yuuHbIe 3HAHMS, BBIICISAIOT
Buramuab ¢dat (ALD)», TPYIIIIEI TJIaBHOE,
JKUPOPACTBOPUMBI | «aAE€HO3MHMOHO]OC- BUTaMHIHOB BTOPOCTETIEHHOE
en ¢bat (AMD)y, xapakrepu3oBath | K: Beipaxaror B
BOJIOPACTBOPUMBIE| «MaKpOIPrHIECKast 0COOCHHOCTH OTBETax CBOU
CBSI3bY, cTpoe- MBICTIH
«OKHPOPaCTBOPUMBIE HUS MOJICKYJIBI
BUTaMUHBI», ATO (AL1D,
«BOJIOPaCTBOPUMBIE AM®); ee
BUTaMUHBD». CBONCTBA U
XapaxkTepu3yroT ¢yHKIIH
COCTaB M CTPOEHHE (0OBACHATH pOINTH
MouekyJbsl ATO. MaKpO3pruuecKon
[puBonsT mpuMeps! CBSI3M).
BHUTaMHUHOB,

BXOJIAIINX B COCTaB
OpPraHu3MOB, U UX
OHOJIOTMYECKOM
poJIH.

T'otoBsT
BEICTYILIICHHE C
COOOIIEHNEM O POJIH
BUTaMHHOB B
(YHKIIHOHUPOBAHUHT
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OpraHm3ma 4eaoBeKa
(B TOM UmCTIE C

HCTIOJIb30BaHUEM
KOMIIBEOTEPHBIX
TEXHOJIOTHIN).
O0cyxaarT
pe3ynbTaThl paboThI ¢
OJTHOKJIAaCCHUKaMU
11 buonornuecku| Ilonstue o Onpenenstor VYMeHue [Tonyuarot HoBbIE | II: ITouck O11eHUBaThb JlabopaTopun §11
e KaTaJln3aTopax. MTOHATHUS odopmits | 3HaHMS, YTOUHSIOT | HHOpPMALUH, €€ 3Ha4YCHUE asn
KatanusaTopsl.| bruonmormueckue | Gopmmpyembie B T paHee TOoTy4eHHBIE OTOOp H 3HaHMH O padoraNel
IMoBTOpEHUe. | KaTaTH3aTOPHI. XOJIe N3yUCHHS pabory, 3HaHUS. CTPYKTYpHUpOBaHHe, | buomorndecku| Pacmierienn
Paspurue DepMmeHT. TEMBI: JIeNaTh [MoBToOpsitoT Hcnonp3oBanue X € TIepoKcuaa
3apomsima u | Kodepmenr. «KaTaIm3aTopy, BEIBOABI | mpasmia mo Th, pa3IHMIHBIX KaTanmsaTopa | BOOopoaa
I0/a. AKTUBHBIN TIEHTp | «hepMeHT», XapaKTepU3yIOT U | UCTOYHHUKOB X (epMeHTaxX | epMEeHTOM
BepemennocTh | (hepMmeHTa. «ko(hepMeHT», OOBSICHSIOT POJIb | UH(OPMAITUH 10 Y BUTaMHUHAaX )| Karajaa3oil.
U POABL. JlabopaTopHasi | «aKTUBHBIHA LEHTP Ouonoru-ueckux | Guosorum, JUISL )KU3HU U
padoraNel dbepmenTay. KaTaJIu-3aTOPOB B | Y CTaHaBIHUBAIOT 3710pOBbSA
Pacmennenne XapaKkTepu3yIoT POJIb) AKU3HU KHUBBIX MPUIUHHO- YeJloBeKa.
MepoKCcHIa OHMOJIOTHYECKUX OpPTaHU3MOB, CIIEJICTBEHHBIE
BOJIOpOJIA KaTaJn3aTopoB B Brmonasrot CBSI3U MEKIY
(hepmeHTOM KIIETKE. nabopaTopHYIO 0OeITKOBOM IPUPOIOH
KaTaynazoi OnwuceBarOT pabory, (bepMeHTOB U
MEXaHU3M padOTHI OOBSACHSIOT e ONTUMAITLHBIMU
(hepMeHTOB. pe3yIbTaTHI, YCIOBHAMU HX

IIpuBonaT npumepsl
(bepMeHTOB, HX
JIOKaJIM3aIuu B
OpTaHu3Me B UX
OHOJIOTMUECKOM
poun.
VcTaHaBnuBaoOT
MIPUYHHHO-
CJIEICTBEHHBIE CBS3U

JCJIA0T BbIBOJHI,
0hOpMIISIOT B
TeTpagsax

(GyHKIMOHHPOBA-
HUS

P: Llenenonaranue,
IJTAaHUPOBAHHME,
KOPPEKTUPOBKA
IuTaHa paboTHI HaJ
JTaHHOH TEMOM,
aHaIu3 u

g hpeHanus
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MeXITy OeTKOBOH

CBOWX 3HAHUH,

IpUpOAOH KOHTPOJb.
(dbepMeHTOB 1 K: Pa6ora B mapax-
OINITUMAJIbHBIMU o0cyxeHue
YCIOBHUSMH UX pe3yJbTaToB
(YHKIIMOHUPOBAHUSL. nabopaTopHOU
OtpabaTsIBatOT paboThI, yMeHHe
yYMEHHUS BBICKa3bIBaTh CBOU
(dbopmynHpOBaTH MBICTIH.

THIIOTE3HI,

KOHCTPYHPOBATh,

TIPOBOANTH

9KCTIEPUMEHTHI,

OLICHUBATh

MOJTy4YeHHBIC

pe3ynbTaThl Ha

OCHOBE COJIepIKaHHs

n1ab0paTopHOi

paboTs!

12 Bupycsr. Bupycer. Kancun. | Onpenensror Texymee | [lomyuaroT 3Hanus | I1: Yuatcs [TonBenenune §12
IMoBTOpenue. | camocOopka TIOHSTHS, OLICHWBA | O CTPOEHHMH, CpaBHHBATb, UTOTOB YpOKa,
HacnencreenH | BUpYCHBIX 4acTHIL| (opMupyembIe B HHE GyHKIMAX 1 aHAIM3HUPOBATH, eIMHCTBA U
BIE U My pazBuTHs X0/1e U3y4eHHs Pa3MHOXECHUH BBIJICTISITECYIIECTBE | IIEITOCTHOCTH
BPOXKICHHBIE | BUpYca. TEMBI: «BHPYCHI», BHPYCOB KaK HHbIE IPU3HAKH, OKPYKaIOIIEro
3aboJieBaHusl. «KaTICHI, HEKJICTOUHBIX JienaTh BBIBO/IBI, MHpa, €ro

«caMocOOpKay. hopmax xu3zHH, yCTaHaBJIUBATh MO3HABAEMOCT
XapaxkTepusyroT OTJINYHKE KUBOTO | IMPUYMHHO- b H
BUPYCHI KaK OT HEXKHBOTO; CIIE/ICTBEHHBIC 00BSICHUMOCTb
HEKJIETOYHBIE (POPMBI 60e3HH, CBSA3U MEXKIY Ha OCHOBE
YKM3HH, OTIUCHIBAIOT BbI3bIBAEMbIE CTPOEHHEM BUPYCOB| JOCTHKEHUI
LIUKJI pa3BUTHUS BUpPYCaMH, U UX CIIOCOO0OM HayKH, yCIIeXu
BHUpYCa. Mepbl 00pBOBI C CYIIECTBOBaHUS, ME/IUIMHBI B
BUpYyCaMH; COCTaBJIATH IIJIaH 6oprbe c
oTBeTa, paboTarh ¢ | BUpycaMmu,
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OnuCEIBAOT OOIINIA a3 IMIHBIMA OLIEHUTH
IUIaH CTPOCHHUS HUCTOYHHKAMH 3HAYUMOCTh
BHPYCOB. uHdopmanuu B 3HAHHH O
[puBoasT prMepEI MOUCKax HYXHOH, | BHpycax c
BUPYCOB U OLICHHBATH €¢ TOYKH 3pEHUS
3aboJeBaHuH, JIOCTOBEPHOCTH. COXpaHEeHHMs
BBI3BIBAEMBIX UMU. P: Lienenosnoranue, | 310pOBbS U
O06cyxnarT yYMEHHE BBIACIATh | 0e30macHoro
TpOoOIeMBI TO, UTO yKe o0paza Ku3HH
MIPOUCXOKACHUS H3BECTHO O YeI0BeKa.
BHPYCOB BUpYycCaXx,

KOPPEKTHPOBAThH

TUIAH U3yYCHUS

TEMBI YpOKa,

COCTaBJIATH IJIaH

OTBETa, 1aBaTh

CaMOOIICHKY cebe,

OLICHUBATh OTBET

OJTHOKJIACCHUKOB

K: YMmets paborath

B KOJIICKTHBE,

CaMOCTOSITEIILHO,

Yy4acTBOBATH B

JIICKYCCHSIX,

apryMEeHTHPOBAHO

OTCTauBaTh CBOIO

TOYKY 3pEHHSI.

13 10 HToroBblii Onpenemnstor [Iposepo | IIposepka 3uanuit | I1: YMmenus IToasectn
YPOK 1o TIOHSTHS, YHas 0 cocTaBe, CTPYKTYPHPOBaTh | MTOT YCBOCHHUS]]
pasneny copmupoBaHHbie B | paboTa CTPOCHHU H 3HaHHs, OCO3HAHHO | Marepuasa mno
«Moaexyasip X0/1€ U3YUCHHS TEMBI, (yHKIMIX 1 TIPOU3BOJIEHO JAaHHOMY
HbIif JlatoT oneHKy OpTraHUYeCcKHX CTPOUTDH PEUEBOE paszeiny,
YPOBEHBb» BO3pacTaroIei posm BEILIECTB, BBICKA3bIBAaHHE B OMPeNIeTTUTh
IToBTOpeHHe. €CTECTBEHHBIX HAYK BXOJISIIINX B MICEMEHHON JUIsL cebs, Kak
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Bbonesnn,
nepeaarIuec
s TOJIOBBIM
IIyTEM.

1 HAY9IHBIX
HUCCIEIOBaHUI B
COBPEMEHHOM MHpE,
MTOCTOSTHHOMY
MIPOLIECCY IBOJIOLUH
HAYYHOTO 3HAHUS.
OtpabaTbIBatOT
YMEHUS
(dbopmynHpOBaTH
THITOTE3HI,
KOHCTPYHPOBATbh,
TIPOBOIUTH
SKCIICPUMEHTHI,
OLICHUBATh
TIOJTYYCHHBIC
pe3yNbTaThl

COCTaB XKHBOT'0; O
MOJICKYJISIP-HOM
YpOBHE
OpraHM3aIu
JKMBOTO, O BHpYCax|
KaK HEKJIETOYHBIX
(hopmax Ku3HH, O
MeToax
6uonornaeckon
HayKH.

dopme,
OIpEIEIICHUE
OCHOBHOU U
BTOPOCTENEHHOU
nndopmanuu,
yMEeHUe
MOJIETUPOBATH,
COCTaBJISITh U
3aII0THATH
TaOIUIIBI.

P: oco3nanue
y4aluMucs
KauyecTBa U YPOBHSA
YCBOGHHUS 3HAHUH,
MIPOTHO3UPOBAHUS
pe3yNbTaToB
KOHTPOJIA,
COCTaBJICHUE TJIaHa
JalbHenen
IeSITCILHOCTH
yJarerocs.

K: BrisaButh
3aI1aIaf0I1Ie TEMBbI
CaMOCTOSTEIIHEHO
WU C TIOMOIIBIO
YUHTENS, COCTAaBUTh
IJIaH JIMKBHJIALIAA
poOesoB B
3HAHUSAX.

OTH 3HaHUA
TIpUTOAATCS B
KU3HU.

Pazgen II. Kiterounslii yposens (16 4acoB)
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14

Knerounsrit
YPOBEHB:
oOmas
XapaKTEePUCTHK]
a
IToBTOpEHUE.
Pa3zButue
pebénka moce
POXKIEHUS.

O6mas
XapaKTepUCTHKA
KJIETOYHOTO
YpOBHS
OpraHu3aluu
>KUBOTO.

Knetka —
CTPYKTYpHas U
(hyHKIMOHATBHAS
€IMHULIA KU3HH.
XuMudecKkuit
COCTaB KIIETKH.
MeTtoabl

N3Yy4YCHUS KIICTKU.

OCHOBHEIE
[TOJIOKEHUS
KJIETOYHOI
TECOpHUH

OmnpenensroT
TIOHSATHS,
(dbopmupyemsIe B
XOJIe U3yUeHHS
TEMBI: «KJIETKa»,
«METO/IbI U3yUEHUS
KJIETKH», «CBETOBAst
MHUKPOCKOIIHS,
«QIIEKTPOHHAS
MHKPOCKOTIHS,
«KIIETOYHAS TEOPHS».
XapakTepu3yroT
KIIETKY KaK
CTPYKTYPHYIO U
(YHKIMOHAIBHYIO
€IMHUILY )KU3HU, ee
XUMHUUYECKUN COCTaB,
METOJIbI U3y4YEHHS.
OOBsICHSIIOT
OCHOBHBIE
TIOJI0XKEHHS
KJIETOYHOH TEOPHH.
CpaBHUBAIOT
MIPUHIMIBI pabOTHI U
BO3MOXHOCTH
CBETOBOU U
3JIEKTPOHHOU
MUKPOCKOIIUYECKOM
TEXHHUKH

Tekyiuee
OLICHHBA
HHE

Xapakrepu3o-BaTh
OCHOBHBIE YPOBHH
OpraHU3aIIH
skuBoro. Haxoaute
B IIPOSIBIICHUSIX
JKU3HEesITelNb-
HOCTU OPTaHU3MOB
oO11ue cBOHCTBa
JKUBOTO M
OOBACHATH HX.
[lepeuncasats
OCHOBHEIE
TIOJIOKCHUS
KJIETOYHOU
TEOpUH.
OOBSICHITH BKJIA]
KJIETOYHOU TEOpUU
B (pOpMHUpOBaHHE
COBpPEMEHHOM
€CTECTBCHHO-
HAyYHOH KapTHHEI
MUpa; BKIA]
YYEHBIX-
HCCIIeIoBaTEICH
KIJIETKU B Pa3BUTHE
OMONIOTHYeCcKOn
HayKH.

P: BriiBurath
BEPCHUH PEIICHHS
IpOOIIEMEI,
0CO3HaBaTh
KOHEYHBII
pe3ymbTar.
Bribupats u3
NPE/ITI0KEHHBIX 1
UCKaTh
CaMOCTOSATEIHHO
cpencTBa
JIOCTHKEHUS LIEITH.
II: ananu3upoBars,
CPaBHUBATb,
KiaccuuImpo-BaTh
1 00001aTh (haKThl
U SIBJICHUSL.
BrruuthiBaTh BCe
YPOBHHU TEKCTOBOM
HHPOPMALIUH.
[IpencraBnsath
HHPOPMAIIHIO B
BHU/I€ KOHCIIEKTOB.
K: xontpoib,
KOPPEKIHs, OLIEHKa
JieicTBUI napTHEpa
1 COOCTBEHHBIX.
Cnymats u
BCTYIIaTh B JUAJIOT,
y4acTBOBAaTh B
KOJUICKTHBHOM
00CyXIeHUU
npoOieM, CTpOUTh
MPOJyKTUBHOE
B3aUMOJEICTBUE CO

VYuurbes
MIPU3HABATH
TIPOTHBOPEUH-
BOCTb U
HE3aBEepLIEH-
HOCTb CBOUX
B3IJISIJIOB Ha
MHD,
BO3MOKHOCTb
WX U3MCHCHUS.
Yuurbes
HCTIOTb30BaTh
CBOH B3TJISIBI
Ha MUp I
0OBSICHEHHS
Ppa3ITUYHBIX
CUTyalui,
pelieHus
BO3HHUKAIOIIHNX
mpobieM u
M3BIICUCHUS
JKIU3HEHHBIX
YPOKOB.

§ 13
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CBEPCTHUKAMHA U
YAUTEIEM.
WHunumatusHOE
COTPYJIHHYECTBO B
MOKCKE U BEIOOpE
nHdopmanum.

15

Oo6mue
CBEJICHUS O
KIJIETKaX.
Knerounas
MeMOpaHa.
IHoBTOpeHue.
CraHOBIICHHC
JIMYHOCTH.
Hnrepecsl,
CKIIOHHOCTH,
CITOCOOHOCTH

OO61ye cBeACHHS
0 CTPOCHUU
KIIETOK.
[uronna3ma.
Snpo.
Opranousl.
Mewmbpana.
Knerounas
MeMOpaHa.
darouuros.
[TuHOIIMTO3.

Onpenemnstor
TTOHSATHS,
(dopmupyemble B
XO0/1e U3yUeHHsI
TEMBI:
«IUTOILIa3May,
«AIpOY,
«OpPTaHOHIBI»,
«MeMOpaHay,
«KIICTOYHAS
MeMOpaHay,
«(haroruTosy,
«ITUHOIIUTO3Y.
XapaKkTepusyoT U
CpaBHUBAIOT
TIPOIIECCHI
¢arommro3a u
MTUHOITUTO3A.
OnuceIBaOT
0COOEHHOCTH
CTPOEHHUSI yacTeu u
OpraHOMJIOB KJIETKH.
VYcraHaBiuBaoT
MIPUYHHHO-
CIICZICTBEHHBIE CBSI3U
MEXIy CTPOCHUEM
KIICTKH U
OCYILIECTBIICHHEM CHO

Texymee
OLICHUBA
HUE

YMETb BBIJIEIIST
o0mue
CYIIIECTBEHHBIC
NPU3HAKA
CTPOCHHMS KIICTKH U]
MPU3HAKA
CTPOCHHS
KOMITOHEHTOB
KJIETKH.
XapakTepus3o-BaTb
KJIETOYHYIO
MeMOpaHy Kak
CTPYKTYPHBII
3JIEMEHT KJIETKH,
e€ QyHKIIMH U
poJtb B
KU3HEACATEIb-
HOCTH KJIETKH U
IIEJIOr0 OpraHu3Ma.,

P: PaGoTas no
IJ1aHy, CBEPATH
CBOM JICHUCTBHUS C
LENbI0 U, IPH
HEOOXOIUMOCTH,
HCTIPABIATH
OIIIHOKHU
CcaMOCTOsTEIbHO. B
JTUAJIOTE C yYUTEIeM
COBEPIIIEHCTBOBATH
CaMOCTOSTEIBHO
BbIpabOTaHHBIE
KpUTEPUU OIICHKH.
YMeTh OLIeHUTh
CTEIEeHb
YCIIEIITHOCTH CBOCH
WHIUBUAIYATEHON
o0Opa3oBaTenpHON
JIeITEeILHOCTH.

IT: AnanusupoBars,
CpaBHUBATh,
Kjaccuumpo-BaTh
1 000011aTh
noHsTus. /laBatp
onpeJesieHue
MIOHSATHSIM Ha
OCHOBE U3YYE€HHOTO
Ha pa3JIMIHBIX

Oco3HaBaTh
Ba’KHOCTh
3HaHUM O
CTPOEHUH
KJIETKH.
Vautbes
HCIIOJIh30BaTh
9TH 3HAHUS
JUTSL peIICHUS
BO3HHUKAIOIIUX
npooiieMm.

§14
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MIPOLIECCOB npeaMeTax
(arommro3a, yae0HOTO
CTPOEHHUEM U Marepuana. Y MeThb
byHKIMAMEU UCTIONB30BaTh
KJIETOUHOU KOMIBIOTEPHBIE U
MeMOpaHsbI. KOMMYHUKaIIMOH-
CocTaBisIoT I1aH HBIE TEXHOJIOTUH
naparpacga KaK HHCTPYMEHT
JUTSL TOCTHKECHUS
CBOMX IIEJIEH.
K: ymets paborath
B COCTaBe
TBOPUYECKHX IPYII,
OKa3bIBaTh
B3aMMOIIOMOIIIb.

16 Snpo. Snpo, ero OmnpenemnstoT Tekywmee | YMers Boienats | P: ymers VYuurscs §15
IloBTOpEHUe. | CTpOCHHE U TIOHSTHS, OlleHHBa | oburue OpraHU30BBIBATh UCIIOJIb30BaTh
310poBbE — ¢dyHKIMH B (dopmupyembie B HHE CyIIeCTBEHHbIE pabory 1o CBOH B3IVISABI
BeIMUaimas | KiIeTke. XOZIe U3yUCHHS MIPU3HAKU BBITOJIHCHHIO Ha MUp IS
1eHHOCTh i | [TpokapuoTsI. TEMBI: CTPOCHUS KIETKU | 3aaHui yuuTensd, | oObACHEHHS
JIMYHOCTH H DyKapHOTEHI. «IPOKAPHOTHI», MPU3HAKA MIPE/ICTABIATh Pa3INIHBIX
oOrecTsa. XpPOMOCOMHBII «9YKapUOTBI», CTPOCHHMS Ppe3yJIbTaThI CHUTYaIHH,

HabOp KIETKH «XpOMaTuHy, KOMITOHEHTOB paboThI. permeHns
«XPOMOCOMBI», KJIETKH. I1: ymers naBath BO3HMKAIOIINX
«KapUOTHID», orpezieIEHHbIE mpo0IeMm.
«COMaTH4eCKHe MOHATHS, Oco3HaBaTh
KIIETKWY, kiaccuduupo-BaTh| NOTpeOHOCTH
«MIUTOH THBIH ux, paboTats ¢ ¥ TOTOBHOCTb
Habop», Pa3INIHBIMH K
«TOMOJIOTHYHBIE HUCTOYHHUKAMHU camoo0pa3oBa
XPOMOCOMBI», nadopmanuu, -HUIO.
«raruIONIHbIH Habop TOTOBHUTh
XPOMOCOMY, Npe3eHTalHH.
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«raMeThI»,
«SIIPBIIITKOY.
XapakTepu3yroT
CTpOEHHeE s/ipa
KJIETKH U €T0 CBSI3U C
SHJIOTUIa3MaTHYECKO
i ceThlo. Pemaror
OHOJIOrHYECKUe
3a7a4M Ha
OTIpeieNIeHUE Yrciia
XpOMOCOM B
rarjioNIHOM U
JTUIUIOUIHOM Habope

[IpencraBnsaTh
HHPOPMALIHIO B
BHU/I€ KOHCIIEKTOB,
TabnuL.

K: ymers paboratsb
B T1apax, CIyIIaTh
OJTHOKJIACCHUKOB,
apryMeHTHPOBaTh
CBOIO TOUKY 3PCHHUSL.
Y4unThCs KPUTHIHO
OTHOCHTBCS K
CBOEMY MHEHHIO, C
JIOCTOMHCTBOM
NIPU3HABATh
OIUO0YHOCTh
CBOCT'O MHCHHA
(ecu OHO TaKOBO) U
KOPPEKTHPOBAThH
ero.

17

OHJI0IIa3MaTH
YyecKasi CeTh.
Pubocomsi.
Kommrexe
Tonpku.
JIn3zocoMel

DHIoIIIa3MaTHIEC
Kasi CETh.
PubGocoMel.
Kommrexe
T"onbxu.
JInzocomel

Onpenemnstor
TIOHSTHS,
(dhopmMupyeMbIe B
X0/1e U3y4eHHs
TEMBI:
«OHJIOTUIA3MATHIECKa
g CeThY,
«pUOOCOMBI»,
«KOMILIEKC
Tonpmxmy,
«JTH30COMBI».
XapakTepusyoT
CTpOEHUE
TIepeYUCICHHBIX
OPTaHOMJIOB KJICTKH

Texymee
OLICHHUBA
HUE

YMeETh BRIACTATH
o0mmme
CYILIECTBEHHBIE
MpU3HAKU
CTPOEHUS KIETKH U
MpU3HAKU
CcTpoeHHUs e€
KOMIIOHEHTOB.

P: ymeTh OLIEHUTD
CTETIeHb
YCIIEIITHOCTH CBOCH
WHIUBUAIYATEHON
o0Opa3oBaTenpHON
eI TeTLHOCTH;
ompeneNniTh
HampaBJIeHUSI
CBOETO Pa3BUTHS.
Ymeth
OpraHU30BaTh
pabory 110
BBITIOJTHEHUIO
3aJJaHUN YIUTEIS,

ITonumars
Ba)KHOCTb
3HaHUH O
CTPOCHHU U
GyHKIHIIX
OpTaHoOMI0B
KJIETKH, O
CBSI3H
CTPOCHUS
OpTaHOM/[IOB C
BBINOJTHAEMbI-
MU UMH
GbyHKIHAAMU.

§16
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1 X QYHKIIUH.
VYcTaHaBIMBAOT
HNPUYHHHO-
CJIC/ICTBEHHBIE CBSI3U
MEXAY CTPOCHHEM U
GbyHKIHAMU
OMOJIOTUYECKUX
CHCTEM Ha IIpUMeEpe
KJIETKH, e
OPraHOUJIOB U
BBITIOJTHSEMBIX HMH
GyHKIHH.

Pab6orarot ¢
WILTIOCTPAIHSIMH
yueOHHKa
(cMBICTIOBOE YTEHUE)

TIPEICTaBIATh
pe3yIbTaTH paboT.
II: ymeTb naBath
OIpeneNEHHbIE
TIOHSATHS,
Kiaccu(UIPOBAThH
UX, TOTOBUTH
MPE3CHTAIHH.
Co3naBaTh MOIEINA
C BBIICIICHHEM
CYIIECTBEHHBIX
XapaKTePUCTHK
00BEKTOB.

K: ymets pabortath
B Mapax, CJIiyuaTb
OJTHOKJIACCHUKOB,
apryMeHTUPOBATh

CBOIO TOUKY 3PEHHUSL.

18

MuroxoHapuu
IInactugs!.
Knerounsrit
LIEHTD.
Opranou il
JIBYKCHUS.
Knerounnie
BKJIIOUEHUS

MuToXoHIpUH.
Kpucrsr.
ITmactuasr:
JICHKOILJIACTEI,
XJIOPOIUIACTHI,
XPOMOIIIACTBHL.
I'pansl.
Knetounsiit
LEHTP.
Hurockener.
MuxkpoTpy0OouKH.
LenTpuomnmu.
Bepereno
JIeJIeHUS.
Pecunuku.
Krytuku.

Onpenemnstor
HOHSITHS,
(dhopmMupyeMbIe B
X0/1e U3y4eHHs
TEMBI:
«MHUTOXOH/IPHN,
«KPHCTBD»,
«TUIACTUIBIY,
«IEHKOTUTACTRI»,
«XIIOPOILIACTBIY,
«XpOMOILIACTHIY,
«TpaHbIy,
«KJIETOYHBIH LIEHTP»,
«IUTOCKETIET,
«MHUKpPOTPYOOUKHY,
«UEHTPUOIINY,

Texymee
OLICHHMBA
HUE

YMeETh BBIACTATH
oomue
CYILIECTBEHHBIE
MpU3HAKU
CTPOEHUS KIETKH U
MpU3HAKU
CTPOEHUS
KOMIIOHEHTOB
KJIETKH, UX
(hyHKIIMK U POJIH B
JKU3HEICSITCIIBHOCT]
U II€JIOTO
opraHusma,
0COOEHHOCTH
CTPOEHUS KIETOK
Pa3HBIX HApCTB

P: ymeTh OLIEHUTD
CTEIEeHb CBOEH
WHIUBUAIYATEHOM
o0Opa3oBaTenpHON
JIeSITeTLHOCTH;
yMeThb
OpTraHH30BaTh
paboty 1o
BBIIIOJIHCHUIO
3a/laHuil y4uTess,
IIPEACTABIATD
pe3ynbTaThl pabor,
pa3BUBaTh HaBBIKU
OLIEHK!U
pe3yIbTaToOB
paboThlI.

TlocTenenno
BBICTPANBATh
COOCTBEHHOE
LIETOCTHOE
MHPOBO33pe-
HUE; YIUTHCS
MPU3HABATh
HEe3aBepIIEHHO
CTh CBOUX
B3TJISIZI0B Ha
Mup,
BO3MOYXHOCTD
HX
HM3MEHEHHS,;
IIOHUMATh
Ba’KHOCTD

§17
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Knerounsie «BEPETEHO JECICHUAY, JKUBBIX II: crpouts 3HaHUH O

BKJTFOUCHUS «PECHUYKIY, OpPTaHU3MOB. JIOTHYECKOE CTPOCHUH U
«OKTYTHKWY, paccyxieHue, GyHKIHIX
«KJIETOYHBIE BKJTIOYAIOIIIEE OpraHouIOB
BKJTFOUEHUS. YCTaHOBIICHHE KIJIETKH, O
XapakTepu3yroT MPUIHHHO- CBSI3H
CTpOECHHE CIIEACTBEHHBIX CTPOCHUS
MIEPEYHUCICHHBIX CBSI3CH; OpraHouOB C
OpPTraHOWIOB KJICTKH YMETb 1aBaTh BBITTOJTHSCMBI-
1 X QYHKIUH. oTpeneIEHHbIE MM UMM
VcraHaBnuBawT MTOHATHS, GbyHKOIAMU.
TIPUIHHHO- KI1accu(UIIPO-BaTh
CJICICTBCHHBIE CBS3HU HX, TOTOBUTH
MEXIY CTPOCHHUEM U Mpe3eHTaINH.
GbyHKIUAMU K: ymets paborathb
OHOJIOTHUECKHIX B Mapax, cIymaTh
CUCTEM Ha IpUMepe OJHOKJIACCHUKOB,
KJIETKH, €¢ apryMeHTHPOBATh
OpraHoUJIOB U CBOIO TOUKY 3PCHUS;
BBIMTOIHSIEMBIX UMK YYUTBCSI KPUTHIHO
GbyHKUIHH. OTHOCHTBCS K
PaGoraroT ¢ CBOEMY MHEHHUIO.
WLTIOCTPAIHSIMA
yueOHHKa
(cMBICTIOBOE YTEHUE)

19 Ocobennoctu | IIpokapuoTHL. Onpenemnstor Ymenue | YMmeTsb BoiienaTh | P: ymerhb OcwmeicnuBaTh | JlaGopaTopH §18
CTpOECHUS DyKapHOTHI. TTOHSATHS, odpopmis | ocobeHHOCTH OIpeeNATh LeNn €JIUHYIO0 as padora
KJIETOK AHa’pOOBHL. (dbopmupyembie B Tb CTpOEHUS KIETOK | paboThl, MIPUPOJHYIO Ne2
JYKapUoOT H Cropsl. XOJIe U3yUeHUS pabory, Pa3HBIX I[APCTB OpTraHU30BBIBATH LIeJI0CTHOCTh. | «PaccmaTpuB
MIPOKApUOT UepTsl CXOJCTBA W[ TEMBI: JienaTh JKUBBIX paboty 1o TTonumars aHHe KIIETOK

pa34us KICTOK | «IIPOKapHOTHI», BEIBOJIBI | OpraHW3MOB BBITIOJTHEHHUIO Ba)XHOCTb OakTepwuid,

MPOKAPHOT U «3YKapUOTHI», .J1aBaTh 3aJJaHU{ YYUTENS, | 3HAHHH O pacteHuii u

JyKapHOT. «aHa’po0BI», CPaBHHUTEIBHYIO MPEJCTaBIATh CTPOCHUU U SKABOTHBIX
«CIIOPBD». XapaKTEPUCTHKY GyHKIHIX oy,
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JlaGopaTopHas | XapakTepusyroT IIPOKAPHUOT C pe3yNbTaThl OpraHOMJOB | MHUKPOCKOIIO
padora Ne2 0COOEHHOCTH 9yKapHOTaMH, paboTHI. KIIETKH, O M»
«PaccMaTpuBaHue | CTPOCHUS KIETOK Belersist npusHaky| IT: ymers naBath CBSI3H
KJIETOK OaKTepHii, | IPOKapUOT U NPUMHUTHBHOCTH | OIpeAeiEHHbIE CTPOCHUS
pacTeHui u 9YKapHUOT. MPOKAPHOT 110 TIOHATHS, OPTaHOMJIOB C
JKMBOTHBIX MO CpaBHUBaAIOT CPaBHEHHUIO C KJIacCU(UIMPO-BaTh| BBHIIOJIHSIEMBI-
MHKPOCKOTIOM» 0COOEHHOCTH 9YKapUOTaMHU. ux, paborats ¢ MU UMH
CTPOCHUS KIIETOK C BeimonssitoT Ppa3IUYHBIMU GYHKIHAMY.
LIENBIO BBISIBIICHUS 1a00paTOpHYIO HUCTOYHHKAMHU
CXOJCTBA M PA3IHIMSA pabory, nHpopManum.
OOBSCHSIOT ¢ AHanm3upoBaTh U
pe3yIbTaTHI, muddepeHIIpo-
JIETIafoT BBIBOJBI, | BaTh MOJyYCHHBIC
0(OpPMIISIOT B 3HaHUS, YMETh
TeTpajsIxX. BBIPaXaTh CBOU
MBICJI
K: Pa6ora B mapax-
obcyxenue
pe3yIbTaToOB
nabopaTopHOM
paboThI, yMeHHE
BBICKA3bIBaTh CBOU
MBICJIH.
20 Oo6o0maromm Onpenenstor ITpoepo | Ymers naBath II: Y™Menus IMoasectu
il ypok TIOHSTHS, YyHast orpezieieHue CTPYKTYpPHpOBaTh | MTOT YCBOCHUS]
copMupoBaHHble B | paboTa TEpPMHHAM. 3HAHMS, OCO3HAHHO | Marepuaia 1o
X0/1e U3YUEHHS TEMBI, HasbiBatb Y MIPOMU3BOJILHO JIAHHOH TeMme,
OTtpabaTbiBatOT 0COOEHHOCTH CTPOUTH PEUYEBOE OTIPEJICNIUTh
yMEHHUs CTPOEHHMS KIIETOK | BBICKa3bIBaHHE B JUIst ceds1, Kak
(dbopmyarpoBath KHBBIX MHUCbMEHHON 9TH 3HAHUS
THIIOTE3HI, OpPTaHHU3MOB; dopwme, TIPUTOJIATCS B
KOHCTPYHPOBATh, MEePEeYCIATh UX orpezieieHune KHU3HU.
IIPOBOJUTH CBOMCTBA U OCHOBHOH U
9KCTIEPUMEHTHI, 3HauCHHE BTOPOCTEIIEHHOM
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OLICHUBATh
MIOTy4CHHBIC
PpE3yNbTaThI

XapaKTepu30-BaTh
0COOCHHOCTH
CTPOCHHS
(hyHKIIOHHPO-
BaHMS KIIHTOK.

nHpOpMAaLNH,
yMEHHE
MOJICIUPOBATB,
COCTaBIIATh U
3aI0JIHATh
TaOIUIIEL.

P: oco3nanue
YYaIUMUCS
KadecTBa M YPOBHSA
YCBOCHUSI 3HAHUIA,
MIPOTHO3MPOBAHUS
pe3yIBTaTOB
KOHTPOJIA,
COCTaBIICHHUE TIIaHA
IanbHeHIen
JIEATEIIBHOCTH
y4arerocs.

K: BrisaButh
3armaaroiue TeMbI
CaMOCTOSTEIBHO
WU C TIOMOIIBIO
YYUTENs, COCTABUTh
IIJ1aH JIMKBHIALAN
po0esoB B
3HAHMSX.

21

Mertabonu3m.
DHepreTuieck
Hii oOOMeH B
KIIETKE

Accumunsius.
JuccuMutsIius.
Mertabonusm
Hemnonnoe
KHCJIOPOJIHOE
(hepMeHTaTUBHOE
pacuierieHue
TJTFOKO3BI.
I'mukonms.

Onpenemnstor
TOHSATHS,
(dbopmupyembie B
XO0JIe U3YUCHHUS
TEMBI:
«ACCUMUIISLIHAY,
«IAUCCUMMUIIALIHAY,
«MeTaboIu3M».

OO0cyxaarT B KiIacce

Texymee
OLICHHMBA
HUEC

YMeTh 1aBath
ompeeeHue
TEPMUHAM.
OOBICHATH
B3aUMOCBSI3b
ACCHUMUIISLIMH U
JIACCUMUIISILINH,
MIPOIIECCHI
MeTaboIH3Ma.

P: mnanupyror u
MPOTHO3UPYIOT
pe3ynbTaThl paboTh
Y BHOCSIT
HEOOXOdUMBIE
JIOTIOJTHEHMUS.

II: ymeTs naBath
OIIpENENEHHBIE
MIOHSITHSI,

Oco3HaBaTh
€IMHCTBO U
LIEJIOCTHOCTD
OKPYXKArOIIEeTOo
MHpa.
Ilonumats
Ba’KHOCTD
3HAHUH O
MeTaboIu3Me

§19,20
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Ilomroe
KHCJIOPOJTHOE
paciierieHre
TJIIOKO3BL.
Knerounoe
JIBIXaHUe

poOIIeMHEIE
BOTIPOCEI, CBSI3aHHBIE
C TIpoleccaMu
oOMcHa BEIIECTB B
OHMOJIOTUYECKUX
cUcTeMax.
Onpenemnstor
TTOHSATHS,
(dbopmupyemsIe B
XOJIe N3yUCHHS
TEMBI: «HETIOTHOE
KHCJIOPOIHOE
(depMeHTaTHBHOE
pacluieruieHue
TJTFOKO3BIY,
«TJIAKOJIU3Y,
«TIOJIHOE
KHCIIOPOAHOE
pacluieruieHue
TITFOKO3ED,
«KIIETOYHOE
JIBIXaHUCY.
XapakTepu3yroT
OCHOBHBIC JTAITbI
JHEPreTUUECKOTO
oOMeHa B KJIeTKax
OpraHU3MOB.
CpaBHUBaIOT
9HEPreTUIECcKyIo
3¢ EKTHBHOCTD
TIIMKOIIN3a U
KJICTOYHOTO JIBIXaHUS

Xapakrepu3o-BaTh
0OMEH BEILECTB U
TIpeBpaIIcHue
SHEPTUu.
[Iepeuuncnate
STarbl
HEPTreTHYCCKO-TO
oOMeHa,
obpazoBanne ATD
B X0JIe
SHEPTeTUIECKOTO
o0McHa B KIIETKE.
XapakTepu3oBaTh
00OMEH BEIIECTB U
MpeBpalcHue
SHEPIUHU Kak
MPOIIECCHI,
COCTaBIIAIOLIHE
OCHOBY
JKA3HEACATEIIBHOCT]
U KIIETKH.

KJ1accu(UIIPO-BaTh
ux, paboTath ¢
Pa3ITUIHBIMA
WUCTOYHHKAMHU
nHdopmanum.
AHanu3upoBaTh U
muddepeHmpo-
BaTh MOJIyYECHHBIC
3HaHUSA, YMETh
BBIPAXKaTh CBOU
MBICJIH

K: ymets paborarth
B Tapax, CIyIIaTh
OJTHOKJIACCHUKOB,
apryMeHTHPOBaTh
CBOIO TOUKY 3pPEHHUS;
YUUTBCS] KDUTUYHO
OTHOCHTBCSI K
CBOEMY MHEHHIO

i
SHEPreTHIECK
oM oOMeHe.
YcraHnaBiuBar
b CBSI3U MEXKY|
LEJIBI0
yueOHOI
JIEeATEILHOCTH
U €€ MOTHBOM.
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dotocunTe3 U | 3HaUCHHE OmnpenensroT Texymee | YMmers 00bsicaaATs | P: YMmeTs OcMBICTHBAIOT] §21
XEMOCHHTE3 (orocunTE3A. TIOHSATHS, OLICHWBA | CMBICI CBETOBOM M| CAMOCTOSATEIHHO TIPUYHHBI

CgeroBas (haza (dbopmupyemsIe B HUE TEMHOBOM (a3 0oOHapyXUBaTh U pa3HooOpazus
¢dorocunresa. XO0/1e U3y4eHHUsI (orocunTe3a (dbopMupoBath MIPOLIECCOB
TemHoBas daza TEMBI: «CBETOBas yueOHyI0 TIPOUCXOISIIIU
¢dorocunTesa. ¢aza porocunreszay, npobiiemy, X B )KUBBIX
®doTonu3 BOAbI. «reMHOBas (aza OTIPEIETIATh 1eNb OpraHu3Max.
XeMOoCHHTE3. (dorocuHTE3AY, yueOHOMH Oco3Hatot
XeMoTpoQBI. «(hOTOIHN3 BOIBI», JIESTEIILHOCTH. €IMHCTBO U
Hutpudunmpyrom| «xeMocHHTE3», YMets paboTath 10 | [ETOCTHOCTD
ue 6akrepun «XEMOTPO]BI», IUIaHY, CBEPSTh OpraHu3Ma,

CHUTPHUQUIHAPYIOIIUE CBOM JICHCTBHSA C BO3MOXKHOCTb

OakTepum». LETBIO U, IIPU ero

PackpeiBatoT HEOOX0AUMOCTH, M03HABaEMOCT

3HaUCHHE UCIIPABJIATH U Ha OCHOBE

¢doTocuHTE3A. OIIUOKH JIOCTIHOKCHHIA

XapaxkTepusyroT CaMOCTOSTEIBHO. HayKH.

TEMHOBYIO U II: Y™mers VYcranasnusa

CBETOBYIO (ha3bl aHaJIM3UPOBATh IOTCBSI3H

¢oTocuHTE3A 11O coJiepyKaHne MEXIY LEJBI0

cXeme, MPUBEACHHOM JIEMOHCTpAINOH- yueOHOH

B y4eOHHUKeE. HOH TaOIHIBI 1 JeATeIbHOCTH

CpaBHUBaIOT PHCYHKOB. 1 €€ MOTHBOM.

MIPOLIECCHI K: Ymers

¢dorocuHTE3a U CaMOCTOSTENILHO

XEMOCHHTE3a. OpraHU30BBIBATh

Pemraror pacueTHbie yaebHOe

MareMaTHYeCKHue B3aUMO/ICHCTBHUE

3aJ[a4u, OCHOBaHHbIE npu pabote B

Ha PaKTHIECKOM rpynne (mape).

OMOJIOrNIeCKOM OOBEKTHBHO

Marepuaie OLIEHUBATh PabOTY

YJICHOB TPYIIIL.
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23

10

ABTOTpOOH U
TeTepoTPOQHI

ABTOTPO(EL.

T'erepoTpodsr.

DoToTpOdHL.
XeMoTpoQBI.
CanpoduTsl.
ITapa3urtsl.
T'onosoiinoe
MUTaHHE

OmnpenensroT
TIOHSATHS,
(dbopmupyemsIe B
XO0/1e U3y4eHHUsI
TEMBI: «aBTOTPO]BI»,
«reTepoTpodbI»,
«pototpods»,
«XeMOTPOdBHI»,
«canpouThI»,
«TapasuThD»,
«roJ1030i1HOE
MTUTAHHUE).
CpaBHUBaIOT
OpTaHU3MBlI 110
CIoco0y NOoTyueHHUs
MTUTATEIbHBIX
BEIIIECTB.
CocCTaBIsIIOT CXEMY
«Knaccudukarus
OPTaHNU3MOB 10
CII0CO0y MUTaHUSA» C
TIPUBEICHUEM
KOHKPETHBIX
IIPUMEPOB
(cMBICTIOBOE YTEHHE)

Tekyiuee
OLICHHBA
HHE

VYMeTh 1aBaTh
oTIpenieieHue
TEPMUHAM.
HasbiBath THIIBI
MUTAHUS JKUBBIX
OpraHu3MoB; (a3bl
U TIPOJTYKTHI
dhoTocuHTe3a;
TPYIIIIEI
TeTepoTPOd-HBIX
OpTraHU3MOB
XapakTepuso-BaTb
(oTHCHIBaTH)
0COOEHHOCTH
MUTaHUS
aBTOTPO(HBIX U
reTepoTpodHBIX
OpPraHu3MOB
(canpoduTos,
MapasuToB,
CUMOHMOHTOB), 0CO
OeHHOCTH
mporeccos GoTo-
U XEMOCHHTE3a.
[IpuBOAUTH
pUMEpbI
pacTUTENBHBIX
OPTraHU3MOB C
reTepoTPOPHBIM
TUTIOM TTHTaHWH,
OPTaHU3MOB CO
CMEIIIaHHBIM
TUTIOM TTHTaHWUSL.

P: Ymerp
CaMOCTOSTEIBHO
0oOHapyXUBaTh U
(dbopMupoBath
y4eOHYIO
npobuemy,
OTIPENIeNATH IIEeITh
y4eOHOI
JIeITeIbHOCTH.
YMmeTh paboTaTh 1Mo
IUTaHy, CBEPATh
CBOM JIEHICTBUSA C
LENBI0 U, IPH
HEO0OXOIUMOCTH,
HCTIPABJIAThH
OIITMOKHU
CaMOCTOSTEIBHO.
II: YMmeTh
aHATN3UPOBATh
coJliepKaHne
JIEMOHCTPAIIHOHHOM
TaOIUIBI U
PUCYHKOB.

K: Ymeth
CaMOCTOSTEILHO
OpraHU30BBIBATH
yaebHOe
B3aUMOJICHCTBUE
mpu pabote B
rpynmne (mape).
OOBEKTHBHO
OIICHUBATh paboTy
YIICHOB TPYIII

OCMBICIHBAIOT]
TIPUIHHEI
pa3HooOpazus
THIIOB
MMUTAHUS
KIIETKH.
Oco3HaroT
€IMHCTBO U
LIEJIOCTHOCTh
OpraHu3Ma,
BO3MOKHOCTD
ero
MMO3HABAEMOCT
1 Ha OCHOBE
JIOCTIDKCHUN
HayKH.
YcranaBnuBa
FOTCBSI3U
MEXY IETbI0
yaeOHOI
JIeATEeIILHOCTU
U €€ MOTHBOM.

§22
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24,25
,26

11,12
13

Cunre3 0€IKOB|
B KJIETKE

CuHTe3 OeKOB B
Kietke. ['eH.
T'enernueckwmit
koA. Tpumer.
Komon.
Tpanckpumnuus.
AHTHKOIOH.
Tpancanus.
Tlonucoma

OmnpenensroT
HOHATH,
(dbopmupyemsIe B
XO0/1e U3y4eHHUsI
TEMBL: «TCH»,

«TCHETUYECKUI KO»,

TPHILICTY», «KOJOHY,
«TPAHCKPUIILIUS,
«aHTHUKOIOH,
«TPAHCIIALU,
«IIOJIACOMAY.
XapakTepu3yroT
TIPOIIECCHI,
CBSI3aHHEBIC C
OroCHHTE30M OenKa
B KJICTKE.
OnucCHIBalOT
TIPOIIECCHI
TPAHCKPHIIIIUH U
TPaHCIAUI
TIPUMEHSIS TIPUHIIATT
KOMILIEMEHTapHOCTH
M FEHETUYECKOTO
KoJa

Tekyiuee
OLICHHBA
HHE

VYMeTh 1aBaTh
oTIpenieieHue
TEPMUHAM.
HaseiBaTh STamnsl
OrocuHTe3a Oeka
(mecTO
OCYILCCTBIICHUS
TPAHCKPHITIIUU U
TPAHCIIALINH )
XapakTepu3oBa-Tb
(oTHCHIBATH)
mpo1iecc
OHOCHHTE3a
OEJIKOB B KIIETKE.
OOBACHATDH PO
TCHETUYCCKOI'O
KOJ1a, pOJib
OnocuHTE3a OeKa
B KIIETKE.

P: Onpenencune
IIOCJIeI0BATEIIb-
HOCTH TIpOMe-
JKyTOYHBIX LIEJIEH ¢
Y4ETOM KOHEYHOTO
pe3ynbTara.
CocraBJieHHE IJIaHA
u
ITOCJIEI0BATEIbHOCT
W JEUCTBUH.
Brecenue
HEOOXOTUMBIX
JIOIIOJIHEHUN 1
KOPPEKTHUB B IJIaH U
croco0 JericTBHS.
Brigenenue u
0CO3HaHHUE
y4aImumcs Toro,
YTO y’K€ YCBOEHO U
YTO €IIIE MOIEKUT
YCBOCHHUIO,
OCO3HAHHE KauecTBa
U YPOBHS YCBOCHHUSI.
I1: Brinenenue
HE0O0X0UMOT
nHpOpPMaLNY;
MpUMEHEHNE
METOJIOB
HHPOPMALMOHHOTO
IIOKCKA, B TOM
YUCJIE C TIOMOIIBIO
KOMITBFOTEPHBIX
CPEJICTB.

Oco3HaT
€IUHCTBO U
LIEJIOCTHOCTh
opraHusma,
BO3MOYXHOCTb
ero
TT03HABAEMOCT
U Ha OCHOBE
IOCTHIKEHUI
HAYKH.
VcranaBnuBa
IOT CBSI3U
MEXITy HENBI0
yueOHOI
JIeATEeIIbHOCTH
U €€ MOTHBOM.

§23,
pelieHue
OHOJIOTH-

YECKUX
3a1a4 Ha
MPUHITAT
KOMILIE-
MEHTap-

HOCTH
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IlocTpoenue
JIOTHYECKOH 1eTn
paccyKIeHUM.
YcranoieHue
MPUYUHHO-
CJIC/ICTBEHHBIX
CBA3CH.
[TocranoBka u
(dopmMynHupoBaHUe
pOoOIEMEI,
CaMOCTOSATEIILHOE
co3JlaHne
ITOPUTMOB
JIeSITEIbHOCTH TIPH
pemeHnu npobiaem
TBOPYECKOTO U
MIOUCKOBOIO
XapakTepa.

K: Ilonumanue
BO3MOXKHOCTH pas-
JIMYHBIX MTO3ULUH 1
TOYEK 3pEeHNs Ha
KaKoi-1mi0o
IpeIMET WITH BO-
poc.

VY4er pa3HbIX
MHEHUH U yMEHUE
000CHOBAThH
COOCTBEHHOE.
YMmenue
apryMeHTHPOBaTh
CBOE MPEJIOKEHHE,
y0exxaarh 1 yc-
TyIaTs.

50




Pednexcns cBonx
IEUCTBUI KaK
JIOCTAaTOYHO ITOJTHOE
0TOOpaXKeHHUE
MPEIMETHOTO
COJIepXKaHUS U
YCIOBUH
OCYILECTBIIIEMBIX
IEUCTBUIL.

27,28

14,15

Jemenue
KJIETKH. MHUTO3

JKU3HEHHBIN TUKIT
KIETKU. MHTO3.
WuTepodasza.
IIpodasa.
Mertadasa.
Amnadasa.
Tenodasa.
Penynnukanus.
XpomaTtuel.
Lentpomepa.
Bepereno
JIeTICHUSL.
JlabopaTopHnas
pabota
«Paccmotpenue
MHKpoOIpenapa-
TOB C
JISNAIUMUCS
KJIETKaMH1
pacTeHus»

Onpenenstor
TIOHSATHS,
(dhopmupyeMbIe B
XO0/1e U3y4eHHS
TEMBI: «MUTO3,
«uHTephaza,
«mpodazay,
«meTadazay,
«aHadazay,
«renodasay,
«peIyTUTIKAIN,
«XpOMaTuabI»,
«IEHTPOMEpPay,

«BCPCTECHO ACIICHUA».

XapakTepu3yroT
OHOJIOTHUECKOE
3HAYCHUE MHUTO3a.
OnuceIBaroT
OCHOBHEIE (ha3bl
MHTO3A.
VcTaHaBnuBaoT
MIPUYUHHO-
CJIEICTBEHHBIE CBS3U
MEXIY

Tekyiuee
OLICHHBA
HHE

YMeTh 1aBaTh
oTIpenieNieHue
TEPMUHAM.
HaseBats dassl
MHTO34,
OpTaHOM/IHI,
YYaCTBYIOIIHEC B
JIETIEHUH KIIETKH,
XapaKTepU30-BaTh
MEXaHHU3M
JIeJICHUS KIIETKH;
OIIUCHIBATH
TIPOIIECCHI,
MIPOUCXOJISIINE B
Kaxmoi u3 a3z
MHTO3a.
OOBICHATH
OHOJIOTMUECKU I
CMBICIT MHTO3a

P: PaboTas no
IUTaHy CPaBHUBATh
CBOM JIEHICTBUSA C
LIETIBIO.

CraBuTh yueOHYIO
3a/laqy Ha OCHOBE
TOTO, UTO YK€
WU3BECTHO U
YCBOEHO, U TOTO,
YTO €Il
HEU3BECTHO.
Onpenenenue
IIOCJIeI0BATEb-
HOCTHU
MIPOMEKYTOUHBIX
Lesne ¢ yuerom
KOHEUHOT'O
pe3ynbrara.
CocraBJieHHE 1JIaHa
u
1OCJIeI0BATEIIbHOCT
W JEUCTBUH.

Oco3HaT
€IUHCTBO U
LIEJIOCTHOCTh
OpraHu3Ma,
BO3MOKHOCTD
ero
MMO3HABaEMOCT
Y Ha OCHOBE
JIOCTIDKEHUHN
HAYKH.
VcranaBnuBa
IOT CBSI3U
MEXITy HENBI0
yaeOHOI
JIeATEeIILHOCTU
U €€ MOTHBOM.

§24
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TIPOAOJDKUTEIIb-
HOCTBIO OCJIICHUA
KJICTKH U
IPOAOJIKUTCIIb-
HOCTBIO OCTAJIbHOI'O

nepuoaa JXu3HCHHOI'Of

UKJIa KJICTKHN

[IpenBocxuienue
pe3ynbTara u
YPOBHSI YCBOCHHS.
Brigenenue u
0CO3HaHHUE
y4amumcs Toro,
YTO y>K€ YCBOEHO U
YTO €I1Ie MOJICIKUT
YCBOCHHIO,
OIICHUBAHHE
KadecTBa M YPOBHSA
YCBOCHHUSL.

I1: CamocTrosTenn-
HOE BBIJICJICHHEC U
(bopmyaupoBanue
MO3HaBaTEIbLHOU
LIeTIH.

Ilouck u BeIgE-
JICHUE He00X0-
UMoit mH(Op-
MaIl¥H.

Pednexcus
CII0c000B JIEHCTBHS,
KOHTPOJIb U OLICHKA
MPOLIECCOB
JIeITEeJIbHOCTH.
Amnanu3 00beKTOB.
YcraHnoBneHue
MPUIHHHO-
CIIEAICTBEHHBIX
CBSI3€H, CHHTE3 M3
yacrei,
000CHOBaHHME.
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Briasukenue
rurotes. x
000CHOBaHHE.
IlocTanoBka u
pemieHue npooiaeM:
(dbopMynupoBaHUe
pobiem;
CaMOCTOSTEIbHOE
co3aHue crroco0oB
pemeHns mpodieM
ITOMCKOBOTO
xXapakrepa.

K: IlnanupoBanue
COTpYIHUYECTBA-
ompesieNieHue
uenei, pyHkumit
YYaCTHHKOB
00pa3zoBaTeNLHOTO
mpolecca u
croco0oB
B3aUMOJICHCTBHS.
YMeHue moJHo 1
TOYHO BBIPaKaTh
CBOH MEBICJIH B
COOTBETCTBHH C
3a/1auaMHy U
YCIIOBUSMH
KOMMYHHKAIHSIMHU;
Brnanenue
MOHOJIOTHYECKOH U
JIHAJIOTHYECKOM
dopmamu peun.
HWunnuarusHoE
COTPYAHUYECTBO B
MOWCKE U cOope
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nHpopmanuu. CMBIC
n000pa3o-BaHue U
1eJIernonaratue.

29

16

HUTorosnblii
YPOK 10
pazneny
«KireTouHbIH
YPOBEHB»

[Iposepo
YyHas
pabota

3HaTh TEPMHHBL
Ha3bIBaTh
OpTaHOMJIBI
KJIETKH, TPYIIIIEI
XUMHYECKHX
3JIEMEHTOB,
BKJIFOYCHHBIX B
XUMUYECKHUI
COCTaB KIJICTOK;
MEePEYHNCISTH TUIIBI
TMUTaHUS; Pas3sl
MHTO3a
XapakTepus3o-BaTb
CTpOCHHUE,
dyHKIMH U
XUMUYECKUH
COCTaB KJIETOK
(bakreputi,
rpuOOB, pacTeHUH
1 )KUBOTHBIX);
(aHepreruyec-Kui
U IUTaCTUYECKUI
0OMeHB);
CYIIHOCTh MUTO3A.
ITpuBoauTh
MPUMEpBI,
MOKa3bIBAIOIINE
B3aUMOCBSI3b
CTPOCHHUS U
(hyHKIMH KI1eTOK

P: xoppexTupo-BaTh
3HAHHSA U
00BEKTUBHO UX
OIICHUBATb.

II: ymenue
00001maTh U
CHUCTEMATH3UPOBAThH
3HaHM, AeIaTh
3aKIIFOYCHHS U
BBIBOJIbI, CTPOUTH
JIOTHYIECKOE
paccyxaeHue.

K : orcramnBas cBoro
TOYKY 3pEHHS,
HpI/ICJ'IyI_HI/IBaTI)CH K
MHEHHUIO IPYTUX
y4aruxcs,
CIIPaBEeAJIUBO U
KOPPEKTHO
OIICHUBATh paboTy
OJHOKIIACCHUKOB U
YBaXKUTEJIBbHO
OTHOCHTBCS K
MHEHHUIO IPYTUX

Vaurtbcs
CaMOCTOSITEIND
HO
OTIPEENATh
3HAYUMOCTD
U3y4aeMoro,
BO3MOYKHOCTh
HCITONIE30BaTh
CBOH 3HAHUS
[PU U3YYEHHUU
Apyrux
MPEAMETOB U
peleHnu
OHOJIOrMYECKHU
X 3a7ad.
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Pazgex I11. Opranuzmennblii ypoBens (13 yacoB)

30 1 Pasmuoxxenne

OpraHU3MOB

O6mas
XapaKTepUCTHKA
OpraHU3MEHHOTO
YpPOBHSI.
PazmuoxeHue
OpraHu3MOB.
becnonoe
Pa3MHOXXEHUE.
IloukoBanmue.
Jlenenue Tena
Hazasoe. Criopsl.
Bererarusnoe
Pa3MHOKEHUE.
[TonmoBoe
Pa3MHOXKEHUE.
I'ameTsl.
I'epmadpoauts.
CeMeHHUKH.
SImaHuKH.

CHepMaTOSOI/II[LI.

SIAneKIeTKu

OmnpenensroT
TIOHATHS,
(dopmupyembie B
X0JIe U3yUeHUs
TEMBI:
«Pa3MHOXKEHHE
OpPTraHU3MOBY,
«becmomoe
Pa3MHOXCHHUEY,
«IIOYKOBAaHHUEY,
«JIeIICHUE Tea,
«CTIOPBI»,
«BETCTAaTUBHOC
Pa3MHOXEHHE,
«I0JIOBOE
Pa3MHOXEHHE,
«raMeThDy,
«repMapOAUTEI»,
«CEMEHHUKH,
CIHIHUKH,
«CTIEPMATO30HU/IBI,
«IAIIEKIICTKHY.
XapakTepu3yroT
OpraHU3MEHHbII
YpOBEHb
OpTraHHu3aIH
’KUBOTO, TIPOIIECCHI
0ecnoJoro u
T0JIOBOTO
Pa3MHOXCHHUS,
CPaBHUBAIOT HX.
OnuceIBaroT
CIIOCOOBI

Tekyiuee
OLICHHBA
HHE

VYMeTh 1aBaTh
OTIpeIeIeHUs
TEPMUHAM.
[Iepeuuncnate
BUIBI OECIIONOTO0 U
MOJIOBOTO
Pa3sMHOXKCHUS
OpTaHU3MOB.
HaswiBaTh
MYKCKHE U
JKCHCKHE TIOJIOBBIC
TaMeTHI
OIHUCHIBATH
CYIIIHOCTh
Pa3sMHOXKEHUS
opranu3MoB(6axrte
puii, rpuooB,
pacTeHuit,
JKUBOTHBIX U
YeoBeKa).
XapakTepuso-Batb
BUBI OECIIoNoro u
MOJIOBOTO
Pa3sMHOXKEHUS
OpTaHU3MOB.
OcCymIecTBIsITh
CPaBHHUTEIIHLHYIO
XapaKTEPUCTHKY
Oecronoro u
MOJIOBOTO
pa3MHOXKEHUS,
OOBSCHATH
MPEeUMyIIEeCTBA

P: Ymenue
CaMOCTOSITEIIEHO
0OHApyKUBATh U
¢dbopMupoBath
y4eOHYIO
npobaemy,
OTIPENENATh ICTTH U
3amauu yaeOHOMH
JIeATEITPHOCTH.
‘YMmenHne paboTath
IO TUTaHY, CBEPATH
CBOM JIEHICTBUSA C
LENBIO U, IPH
HEO0OXOIUMOCTH,
HCTIPABJIAThH
OIITMOKHU
CaMOCTOSITEIIBHO.
II: JTaBaTh
OTIpeIeIICHUs
TEPMUHAM.

. Paznuuare
Oecriosoe u
OJIOBOE
Pa3MHOXKCHUE
AHanu3upoBaTh
coJiepKaHne
JIEMOHCTPAIIHOH-
HBIX MaTePUAIIOB
K: YMenue
CaMOCTOSTEIBHO
OpraHU30BBIBATh
yueOHOe
B3aNMOJCHCTBHUE

Oco3HaBaTh
€IUHCTBO U
1IEJIOCTHOCTh
OKPYKAaroIIero
MHpa.
BsicTpauBats
CcOOCTBEHHOE
LIEJIOCTHOE
MHPOBO33pCHUE.

§25
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BEreTaTUBHOTO MOJIOBOTO pu paboTe B
Pa3MHOXKEHUS pa3sMHOXKEHUS. rpymnmne
pacTeHuil.
IIpuBoasT NpUMepsI
OpraHU3MOB,
Pa3MHOXAIOIUXCS
MIOJIOBBIM U
0EeCIIOJIBIM ITyTEM
31 PasButue Craauu paszsutus | Onpenenstor Tekymee | YMers naBaTth P: Ymers Oco3HaBaThb §26
ITOJIOBBIX MOJIOBBIX KJIETOK. | TIOHATHA, OLICHUBA | OIpejaercHue CaMOCTOSATENIEHO €MHCTBO U
KIIETOK. I'amerorenes. (dopmupyembIc B HHE TEPMHUHAM. 00HapyXUBaTh U LEIOCTHOCTh
Meiios. Iepuon XOJI€ U3y4YeHHs IepeuncasaTs ¢dbopMupoBath OKPY’KaIoIIero
OnnogoTBOpeH| pa3MHOXKEHUSI. TEMBI: cTaguu yueOHyI0 MHpA.
ne Iepuon pocra. «raMeToreHes, raMeToreHesa, npobisiemy, BeicTpanBats
Iepuon «IIEpHON CTaguu Meno3a. ONpENENATH 1IeNb coOcTBeHHOE
CO3pEBaHUA. Pa3MHOXECHHUAY, XapaxTepus3o-BaTh | yueOHOI [EJIOCTHOE
Meiio3: meiio3 [ u | «nepuog pocray, cTaguu JIEATEIIbHOCTH. MHPOBO33PEHHUE
Mmeiios II. «mepuon raMeToreHesa, II: Ymets
Konnroramust. CO3pEBAHUSY, «MEIN03 CYIIHOCTb U JlaBaThoIpeere-
Kpoccunrosep. I», «meiios 11y, cTaguu Menosa, HUSI TEPMHUHAM.
HanpaButensHble | «KOHBIOranus», mporecca IepeuncnsaTs
TENbLA. «KPOCCHHTOBEPY», OIUIOIOTBOPE-HHUA. | CIIOCOOBI
Omo10TBOpEHHE. | «HAIPaBUTEIbHBIE Boipensars Pa3sMHOXKEHUS
3urora. TENbLAY, OTINYUS B CpaBHUBAaTh
Hapyxnoe «OIIOJIOTBOPEHHEY, mporeccax JKUBOTHBIX C
OIJIOZIOTBOPEHHUE. | «3UTOTaY, thopmMupoBaHus Pa3IUIHBIMU
Brytpennee «HaApyXHOE MYKCKUX U BHUAAaMHU 6€CII0I0ro
OIIJIOZIOTBOPEHHME. | OIUIOZOTBOPEHHUEY, KEHCKHX TaMeT. Pa3sMHOXEHUS U
JlBoiiHoE «BHYTpEHHEE [IpoBoauts JKUBOTHBIX C
OIIJIOZIOTBOPEHHE | OIUIOJOTBOPEHHUEY, CPaBHUTEIBHYIO BHEITHUM U
y MOKPBITO- «JBOMHOE XapaKkTEepUCTUKY | BHYTPEHHUM
CEMEHHBIX. OIJIOAOTBOPEHUE Y XPOMOCOMHOTO OILJIOJJOTBOPE-HUEM.
OHpocnepm MOKPBITOCEMEHHBIX», Habopa Jloxa3bIBaTh
«@HOCTIEPMY. COMATHYECKUX U | IBOIIOLMOHHOE
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XapakTepu3yroT IIOJIOBBIX KJIETOK, | COBEPLIEHCTBO
CTaluu Pa3BUTHS O0OBSCHAS BHYTPEHHETO
TIOJIOBBIX KJIETOK U Omonornaeckuit OIUIOIOTBOPEHUS U
cTaaui Menosa 1o CMBICII 3TUX pa3BUTHsA
cXemam. pa3nu4Iui. 3apojblia B
CpaBHHBAIOT MUTO3 U MaTEpHUHCKOM
MeHo3. OpraHusme.
OOBsICHSIIOT AHanu3upoBaTh
OHMOJIOTHIECKYIO COJIEP’)KAHUE TEMBI.
CYLIHOCTh MUTO3a U K : orcrauBas cBoro
OIIOIOTBOPEHUS TOUKY 3pEHus,
MIPUCITYILIUBATHCS K
MHEHHUIO APYTUX
y4aImxcs,
CIpaBeAINBO U
KOPPEKTHO
OIIEHUBATh paboTy
OJTHOKJIACCHUKOB
32 WunuBuayans | OHTOTEHE3. Onpenemnstor Tekymee | YMeTb naBaTh P: Ymets Oco3HaBaTh §27
HOE pa3BUTHE | DOMOpPHOHAIBHBIN | MOHATHSA, OIICHMBA | ONpejaercHue CaMOCTOSTENIFHO €IMHCTBO U
OpPraHu3MoOB. | MEPUON (dhopmMupyeMbIe B HUE TEPMHUHAM. 0OHapyXUBaTh U LIEJ0CTHOCTD
buoreneru- OHTOI'€HE3a X0/ U3yUEHUSs [lepeuncasats (dopmHupoBaTH OKpPYKAaroIIero
YecKuii 3aK0H | (3MOpmoreHes). TEMBI: «\OHTOTEHE3Y, EPUObI YIeOHYIO MHUpa.
IocTamMOproHaNE | «3MOPHOHAIEHBIN OHTOTEHE3a, ATAIBI| podIeMy, BricTpauBartb
HBII IEpHOL MepHOJ] OHTOTeHE3a SMOPHOHAITB-HOTO | OTIPENeIATH IeTh cOOCTBEHHOE
OHTOTCHE3A. (a3mMbOpuorenes)y, pa3BUTHS y4eOHO [[EIOCTHOE
[Ipsimoe pa3BuTHE.| «IOCTIMOPHOHATIHHBI XapakTepu30-BaTh| IESITEIHHOCTH. MHPOBO33pEHHE.
Henpsmoe 1 mepuon IIEPUOIBI Ymerb paborats 1o | OueHuBaTh
pa3BUTHE. OHTOTEHE3a», OHTOTCHE3a, IUTaHy, CBEPATh KI3HEHHBIE
buorenernueckuii| «mpsiMoe pa3BUTHE, MPOLIECCHI, CBOU JICHCTBHUS C CHUTYyaIluH C
3aKOH. 3aKOH HEMpsAMOe MPOUCXOJAINUE B | LENbI0 U, IpU TOYKH 3PEHUS
3apObIILIEBOrO pa3BUTHE», «3aKOH KaXJI0M U3 HEOOXO0ANMOCTH, 6e301acHoro
CXOJICTBA. 3apOJBIIIEBOTO HEePUOJIOB. UCTIPaBIATh o0pasa *XM3HU U
CXOZICTBaY, [IpoBoauTs
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Brorenernueckuii| «OHOTEHETHICCKHIA CpaBHEHUE OIINOKH COXpaHEHHUs
3aKkoH. Puilorene3| 3akoH», HpsIMOTO U CaMOCTOSATEIHHO 3II0POBBSI.
«hunorenes». HENpsMOro II: Paznuuats
XapaxkTepu3yroT noCTIMOpHO- pasBuTHE
TIEPUOABI HaJIbHOTO JKHBOTHBIX C
OHTOT'€HE3a. pasBHUTHS MeTramopdo3om u
OnuchIBarOT OpraHusMa. 0e3 Mmetamopdo3a.
0COOEHHOCTH ®opmynupo-Bath | OOBICHATH
OHTOTCHE3a Ha OmoTeHeTH-9eCKUl| OHOIOTHUECKYTO
MIPUMEpPE PA3TUIHBIX 3aKOH, TOSICHSIS poib MeTaMop(O308|
TPYII OPTaHU3MOB. €ro 3HauCHHe B )KU3HH KHBOTHBIX
OOBACHIIOT CpaBHUBATH
OHOTIOTHYECKYIO pasBHTHE C
CYIIHOCTb Metramopdo3om u
OHOTECHETHYCCKOTO 6e3 Metamopdo3a.
3aKOHA. K: Ymerts
YcraHaBIMBalOT CaMOCTOSTENIHHO
PpUIUHHO- OpraHn30BbIBATH
CIICZICTBEHHBIE CBSI3U yaebHOe
Ha IIpuMepe B3aUMO/IeiCTBIE
XKHBOTHBIX C IIPSIMBIM npu paboTe B
1 HETIPSIMBIM rpymre (mape).
pa3BUTHEM YMeTb 00bEKTHBHO
OLIEHUBATH PabOTY
YJIEHOB I'PYIIIIBIL.
33 O6o0marmu Omnpenensior ITposepo | JlaBath P: Ymeror BeiGuparot
7 YpPOK IIOHATHA, YHas OIPCACIICHNUE OpraHn30BbIBATH LECJICBBIC U
C(l)OpMI/IpOBaHHBIe B pa60Ta TCPMHUHAM. BBIIIOJITHCHHUC CMBICJIOBBIC
X0A€ U3YUYCHUS TEMBI, HasrsiBaTh Sa}IaHI/II\/’I yuuTend, YCTaHOBKH B
OtpabatsIBatoT CIOCcOOBI aHAIM3UPOBATH CBOMX
YMEHHUS Pa3MHOXEHUS pe3yJbTaThl CBOCH | AEHCTBUSX U
(dbopMyIpoBaTh JKHBBIX paboTHI HAa YpOKE. | mocTymkax.
THIIOTE3HI, OpTaHHU3MOB;
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KOHCTPYUPOBATh, MEPEUUCIIATD UX II: Ymeror
IIPOBOANTH CBOMCTBA U BOCIIPOM3BOANTH
9KCTIEPUMEHTHI, 3HaYCHHE nH(popManuio 1mo
OLICHUBATh XapakTepu30-BaTh | MaMsTH, 1aBaTh
MOJTy4eHHBIC 0COOCHHOCTH oInpeieneHue
Ppe3yNbTaThI CTPOCHHUS U MOHSATHUSM, CTPOUTH
(hyHKIIOHHPO- peueBble
BaHMs BBICKA3bIBaHUS,
yCTaHaBINBAThH
MPUYUHHO-
CJIC/ICTBEHHBIC
CBSI3M.
K: Ymenue
paboTath B
rpyIImnax,
0o0cyxath
34 3akoHoMepHOC| 3akoHOMepHOCTH | Ompenensor Tekymee | YMmeTs naBath P: mnanupyroT u VYyarcs §28
TH HacJieA0BaHUA IIOHATUA, OLICHUBAa OIPCACIICHUC MMPOTHO3UPYIOT OCMBICJIMBATh
HacJICAOBaHUs | IPU3HAKOB, (I)OpMI/IpyEMLIe B HUEC TCPMHUHAM. PEIYJIbTAT U BHOCAT | 3BHAYUMOCTH
MPHU3HAKOB, yCTaHOBIEHHbIE I'.| X01€ U3yueHust XapakTepu30-BaTh | HEOOXOIUMBIE JJaHHOU TEMBI,
yCTaHOBJICHHBI| MeHeneM. TEMBI: MpeAMET U3YUYEHUsI| TOTIOIHEHUS. ydarcst
e MoHorubpuaHoe | «rHOpUA0IOTHIECKH TeHETHKH, I1: HaxomaT n HCTIONIb30BAThH
I'. MenneneM. | ckpemyBaHHE. i METO», «IHUCTHIE TeHETHYECKHE oTbuparoT CBOM B3TJISIIBI
Momnorn6puas | Luronorudeckue | jmHUNY, TEPMUHBI, HEOOX0IUMYIO JUISL peTICHUS
oe OCHOBBI «MOHOTHOpPHU/IHBIE CHMBOJTBI, nHpopmanuio n npoOiem n
CKpelMBaHUE | 3aKOHOMEPHOCTEH | CKpeluBaHUsI, TTOHSATHSA, CTPYKTYPHUPYIOT €€. | U3BJICUEHUS
HacJjeJI0BaHus «aJesbHbIC TeHBI, packpbiBath cyTh | K: BbICKa3bIBalOT KM3HEHHBIX
npu «TOMO3UTOTHBIE U rHOPHI0TIOTHH - CBOIO TOUKY 3PEHUS | YPOKOB.
MOHOTHOPHIHOM | TE€TepO3UTOTHBIC YECKOr0 METOAA, Y 10BIIETBOPAIOT|
CKpCIIUBAHUU. OpraHu3MbI», CYTb IIpaBujIa HOTpe6HOCTB B
I'mbpuonornyeck| «IOMHHAHTHBIE U eanHoo0pa- CIIpaBeJIMBOM
nit Metos1. UncTtele| perieccuBHbIE 3ust THOpUIOB OLICHUBaHNUHU
JIMHUH. TIPU3HAKKY, MIEpBOTO cBoeit paboThI 1
MoHoruOpHIHbIE | «pacIIEIUICHHEY, MIOKOJICHUSI, CYTh paboTsl

59




CKPEIUBAHUS. «3aKOH YHCTOTBI 3aKOHA YUCTOTHI OJTHOKIIACCHUKO
AJenbHBIC TEHBL. | TaMeT». raMeT; B.
T'omo3urotHeie 1 | XapakTepusyroT (hopMynHpOBaTH
TeTePO3UTOTHBIE | CYIIHOCTb IIPaBUIIO
OpPTraHU3MBI. THOPHUI0JIOTTYECKOTO pacIenIeHUs.
JloMyHaHTHBIE U | METOJA. JaBaTb
peniecCUBHEBIE OnucChIBaIOT OMBITHI, LUTOJIOTHYEC-KOE
MPU3HAKU. IIPOBOJIUMBIE 000CHO-BaHUE
Pacmermnenne. I".Mennenem o 3aKOHO-MEPHOCTSIM|
3aKOH YUCTOTHI MOHOTHOPHUIHOMY HacIlleI0BaHMs IPH
raMer. CKPEIMBAHHUIO. MOHOTHO-PHIHOM
IIpakTryeckas CocCTaBsIOT CXEMBI CKpe-
pabora CKPELIBAHUS. HIMBaHUU
Pemmenue OOBsICHSIIOT
TEHETHYECKUX LUTOJIOTHYECKHE
3a/1a4 Ha OCHOBBI
MOHOTHOpHIHOE | 3aKOHOMEpPHOCTEH
CKpEIIBaHNE HaclleIOBaHU
MIPU3HAKOB NPHU
MOHOTHOPHUIHOM
CKpELIVBAaHUU.
Pemaror 3agaun Ha
MOHOTHOPHUIHOE
CKpELIBaHUE
35 Henomnnoe Henosanoe Onpenenstor Tekymiee | naBaTb P- mnanupyror u Vyarcs §29
JOMUHHMPOBAH | IOMMHUPOBAHHUE.| MOHATHS, OIICHHBA | ONpeaercHue MPOTHO3HUPYIOT OCMBICTIBATh
ne. 'enorun u | I'enoTun u (dbopmupyembie B HHE TepPMUHAM pe3yabTaT ¥ BHOCAT | 3HAYMUMOCTH
¢deHoTu. denorumn. XOZIe U3yUCHHS XapakTepu30BaTh | HEOOXOIUMEBIE JTAaHHOM TeMBI,
AHanuzn- AHaJTu3MpyIoIIee| TEMBI: «HETIOIHOE 3aKOHBI JIOTIONTHEHHSI. y4aTcs
pymolee CKpelMBaHHue. JOMUHHPOBAHUEY, HacneacTBeHHOCTH| [1- HaxomaT u HCTIOJIb30BaTh
ckpemuBanue | IlpakTndeckast | «T€HOTHI, . OOBsICHATH oTOuparoT CBOH B3IJISIbI
padora «heHoTHm, B3aUMOCBSI3b HEO0OX0IUMYIO JUISL pelIeHus
Pemenne «aHANIM3HPYIONIee TEeHOTHIA U nHdopmanuio n npoOiem u
reHeTHYeCKHX CKPELIUBAHUE. (heHOTUIMYECKNX | CTPYKTYPHPYIOT €€. | M3BJICUCHUS
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3aja4 Ha XapaKkTepHu3yoT MPHU3HAKOB K- BBICKa3BIBaIOT KHU3HEHHBIX
HacJieloOBaHHe CYIIHOCTB OpraHU3MOB, CBOIO TOUKY 3PEHUS | YPOKOB
NPU3HAKOB NPH | AHAIN3UPYIOLIETO MPaKTHYECKOE
HEIMOJHOM CKpEILUBAHUSI. 3Ha4YeHUe Y 10BIETBOPAIOT|
pomuaupoBaHun | COCTaBIAIOT CXEMBI MPUMEHEHUS MOTPeOHOCTH B
CKPELIUBAHUS. MeTofa CIIpaBeAJINBOM
Pemraror 3agaun Ha AHATU3UPYIOILETro OLICHHBaHUU
HaclleIoBaHUe CKpEeIBaHHUS. cBoel paboTHI U
MIPU3HAKOB NPU Pemats 3agaun Ha paboTsI
HETOJTHOM HETIOHOE OJIHOKIIACCHUKO
JOMUHHPOBAHUH JOMUHHUPOBAHUE U B
aHAITU3UPYIOILEE
CKpEIBaHNE
36 Hurnopunaoe | AurubpunHoe Onpenenstor Tekymee | YMeTb naBaTh P: mnanupyrot u Vyarcs §30
CKpEIUBAHUE. | CKPELINBAHUE. MIOHATHS, OLICHUBA | ONpeAeIcHUe MPOTHO3UPYIOT OCMBICIIBATh
3aKoH 3axoH (dopmupyembie B HHE TepMUHAM pe3yabTaT ¥ BHOCAT | 3HAYMMOCTh
HE3aBHCUMOTO | HE3aBHCUMOTO XOJIe U3yUeHH XapakTepu3o-BaTh | HEOOXOAUMBIE JTAaHHOM TeMBI,
HacJleZIOBaHMs | Haclel0BaHUs TEMBI: «TUTHOPHIHOE 3aKOHBI JIOTIOJTHEHHSI. yuaTcs
MIPU3HAKOB MIPHU3HAKOB. CKpEIIBAHUE, HaCIIeICTBEH- IT: HaxomaT U HCIIOJIb30BaTh
[onurubpunHoe | «3akoH HOCTH. 0TOMparoT CBOM B3IJISbl
CKpEIBaHUE. HE3aBUCHUMOI'0 PackpsiBaTh HEO0OX0IUMYIO JUISL peLIeHUs
Pemerka HaclleJ0BaHUs CYIIHOCTh 3aKOHA | MH(OpPMAaLUIO 1 npoOiem n
ITennera. MIPU3HAKOBY, HE3aBUCHMOTO CTPYKTYPHUPYIOT €€. | U3BICUEHHUS
[IpakTnyeckas «MOJMTHOPHUIHOE HacIIeI0BaHUs K: BbICKa3BIBAIOT JKHU3HEHHBIX
pabora CKPEILIBAHUEY, MPHU3HAKOB. CBOIO TOUKY 3pE€HUs | YPOKOB
Pewenue «peuierka [Ienneray. Pemats 3a1aun Ha
FEHETUYECKUX Hator JTUTHOpUIHOE Y 10BIIETBOPAIOT|
3aja4 Ha XapaKTepUCTHUKY H CKpEIIBaHNUE. HOTPeOHOCTH B
JTUrnOpUIHOE OOBSICHAIOT XapakTepu30-BaTh CIIPaBEJIMBOM
CKpEIIUBAHUE CYIITHOCTb 3aKOHA BUIBI OILICHUBaHHUU

HE3aBUCUMOI'O
HaCJICa0BaHUA
MPU3HAKOB.

B3aPIMO,Z[€ﬁCT-BHSI
aJIJICJIBHBIX I'CHOB

CBOEH paboTHI U
paboTsl
OJTHOKJIACCHU-
KOB
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COCTaBIISIOT CXEMBI
CKpEUINBAaHUS 1
pewierku [lennera.
Pemaror 3agaun Ha

JUruOpHIHOE
CKpEILUBaHUE
37 I'eneruka I'eneruka nona. OnpenenstoT Tekymee | YMers naBaTth P: nnanupyror u VYuyarcs §31
1oJa. Hacnenosanue TIOHATHS, OLICHUBA | OIpEIEICHUE IIPOrHO3UPYIOT OCMBIC/IMBATh
CuennieHHOE ¢ | IPU3HAKOB, (dopmupyemble B HUE TepMHUHAM pe3yJbTaT U BHOCAT | 3HAYUMOCTD

I10JIOM
HaCJICO0BaHUC

CLICTJICHHBIX C
IIOJIOM.
AyTOCOMBL.
IlomoBwie
XPOMOCOMBI.
T'omorameTHsIi 1
reTeporaMeTHBIN
ron. CrenjeHue
r'eHa C TOJIOM.
[IpakTnueckas
pabota
«Pemenue
TeHETHYCCKUX
3a7a4 Ha
HacJIeJOBaHHE
MPU3HAKOB,
CLICTJICHHBIX C
TTOJIOM»

X0/JIe U3yUeHUs
TEMBI: «ayTOCOMBI»,
«TI0JIOBBIC
XPOMOCOMBID»,
«TOMOTaMETHEIN
I0JI»,
«reTepOoraMeTHbIH
TI0J1», «CICTIJICHUE
reHa C TOJIOM».
Jarot
XapaKTEPUCTUKY U
OOBSICHSIIOT
3aKOHOMEPHOCTH
HacJIeJOBaHM
MIPU3HAKOB,
CIICTUICHHEIX C
TIOJIOM.
CoCTaBJISIOT CXEMBbI
CKpEIIUBaHUS.
VYcTanaBnuBaOT
TIPUYHUHHO-
CIICJICTBECHHEIC CBSI3HU
Ha npuMepe
3aBUCUMOCTH

pa3BUTHA 11OJIa ocobu

XapakTepus3o-BaTb
CYIIHOCTH 3aKOHA
T. MopraHna.
OOBACHATH
MEXaHU3M
CLICIJICHHOTO
HacJIeI0BaHHUs
MPU3HAKOB,
Ha3bIBaTh €T0
MPUYHHBI
(xoHbBIOTALUSA,
nmepeKpecT
XpOMOCOM),
oOparmmas
BHHMAaHHUE Ha
OHOJIOrHYECKOE
3HAYEHNE
nepekpecra
XPOMOCOM
JIaBaTh
ompeneeHue
TEPMHUHAM.
HaspiBate rpymmsl
XPOMOCOM

HEO0OXO0UMBIE
JIOIIOJTHEHHS.

II: HaxomaT n
OTOMpAIoT
HEOOXOTUMYIO
HHPOPMALIHIO 1
CTPYKTYPHPYIOT €€.
K: BrICKa3BIBAIOT
CBOIO TOUKY 3pCHHS

JTAaHHOM TEMBI,
ydarcst
HCTIONB30BATh
CBOM B3TJISIIBI
JUISL peTICHNUS
mpobieM u
U3BJICUCHHS
KM3HEHHBIX
YPOKOB

Y 10BIIETBOPAIOT|
mOoTpeOHOCTH B
CIIpaBeNINBOM
OLICHUBaHNUHU
cBOEH paboTHI U
paboTsI
OJIHOKJIACCHUKO
B

Yuursca
CaMOCTOSITEIIbH
0 BEIOMpATh
CTHIJIb paboTHI,
OIIPEAEIATh
3HAYUMOCTh
H3y4aeMoro,
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OT €€ XpOMOCOMHOT'O

Habopa. Pemarot

XapaKTepu30-BaTh
TPYIIIBI XPOMOCOM

BO3MOXXHOCTH
HCII0JIb30BAaTh

3a1a9d Ha (ayTocoMsr u CBOW 3HAHUSA
HACJICIOBaHKE MOJIOBEIC MIPH U3yYCHUH
MIPHU3HAKOB, XPOMOCOMBI); JPYTUX
CIICTIJICHHBIX C MOJIOM MEXaHU3M MPEIMETOB U
HacJeJ0BaHUs peleHun
MPU3HAKOB, OHMOJIOTUYECKHUX
CIICTICHHBIX C 3amaq
TIOJIOM.
[IpuBoauTh
MIPAMEPHI
MIPU3HAKOB,
CLICIIJICHHBIX C
nosnoM. Pematp
3aJa4M Ha
CIIETIJICHHOE C
MOJIOM
HacJjeJ0BaHue
38 O06o6mamm Omnpenensitor IMposepo | Ymers naBath P:VYmeror Bribuparor
il ypok TTOHSATHS, gHas oTpeNieieHue OpTraHHU30BBIBATh LIeJIeBEIC U
chopMupoBaHHBIE B | paboTa TEPMUHAM. BEITIOJTHECHHE CMBICIIOBBIC
XOJIe U3YYCHUS TEMBI. HaseBath 3aJaHU{ YIUTENs, | YCTaHOBKHU B
OtpabaTsBatoT CHocoO0BI aHAITN3UPOBATh CBOHX
YMEHUS B3aMMOJICHCT-BUS | PE3yNbTaTHl CBOCH | MEHCTBUAX U
(dhopmynupoBaTh T'€HOB; paboThl Ha YPOKE. | MOCTYIKax .
TUIIOTE3HI, IEPEUNCIIATE UX II: Ymeror
KOHCTPYHUPOBATh, CBOMWCTBa U BOCIIPOU3BOJIUTH
TIPOBOIUTH 3HaYCHUE. “H(HOPMALIHIO 110
OKCIICPUMEHTHI, XapaKTepmo-BaTL IIaMsATH, 1aBaThb
OILICHUBATH 0COOEHHOCTH oTpeieIIeHUe
MTOJTyYCHHBIC CTpOCHUSA U MOHSATHUSM, CTPOUTH
pe3yIbTaThI (hyHKIIHOHHPO- pedeBbie
BaHUS BBICKa3bIBAHUS,
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yCTaHaBJIHBAThH
MPUYUHHO-
CIIC/ICTBCHHBIC
CBSI3H.

K: Ymenue
paboTath B
rpymnrmax,
00CyX1aTh

39

10

3akoHOMeEp-
HOCTH
N3MEHYHBOC-
TH: Moaupu-
KaI[OHHAs
N3MEHYNBOCTh
Hopma
peakuuu

3aKOHOMEPHOCTH
WU3MEHYHUBOCTH:
MOTU(PHKAIIHOH-
Has
W3MEHYNBOCTD.
Monmudukanun.
Hopwma peakuumu.
JlaGopaTopHas
padora Ne3
«BpIsiBIICHHE
WU3MEHYHUBOCTH
OpPTraHU3MOBY»

Onpenenstor
TIOHATHS,
(dhopmupyeMbIe B
XOJI€ U3y4YeHHs
TEMBI:
«U3MEHYHBOCTBY,
«MonupuKan»,
«MoudUKaMOHHAS
HU3MEHYHBOCTbY,
«HOpMa PEeaKIm».
XapakTepu3yroT
3aKOHOMEPHOCTH
MO (pUKAITMOHHON
HM3MEHYHUBOCTU
OpPraHU3MOB.
[IpuBoasaT npumepsl
MO (pUKAITMOHHON
U3MEHUYUBOCTH H
IIPOSIBJIEHUI HOPMBI
peaxImu.
YcTaHaBaMBaOT
MIPUYHHHO-
CIIEZICTBEHHBIE CBSI3U
Ha MpUMepe
OpPraHU3MOB C

YMmeHue
odopmist
Th
pabory,
JIeNaTh
BBIBOJIBI

VYMeTh JaBaTh
ompesieNieHue
TEPMUHAM.

XapakTepu3o-BaTh
CBOMCTBA JKUBBIX

OpPraHn3MoOB:

HaCJICACTBCHHOCTD
1 UBMCHYUBOCTD,

00BSICHATD
BO3JICHCTBUE
FEeHOTHUIIA U

YCJIOBUH Cpelibl Ha

thopMupoBanue
(henotumna

P:CamocrosTens-HO
0oOHapyXuBaTh U
(dbopMynHupoBaTh
npobiemy B
KJIACCHOU U
WHIBHUYaJIbHON
yaeOHOH
JIeSITeIIbHOCTH.

II: IIpencraBnsaTh
HHPOPMAIIKIO B
BUJI€ KOHCIIEKTOB,
Ta0JIUII, CXEM,
rpauKoB.
AHanu3upoBartsb,
CpaBHHBATb,
KIaccu(puIpoBaTh
# 0000maTh
TIOHSTHSI.

K: OtcranBas cBoio
TOYKY 3peHHs,
MPUBOANTD
apryMeHTBbI,
MOATBEPXKIast X
(baxTamu.

Yuutecs
MIpU3HaBaTh

MIPOTUBOPEUHH-

BOCTb U
HE3aBCPLICH-
HOCTBb CBOUX
B3rj1s110B Ha
mwp,
BO3MOXHOCTH

HUX U3MCHCHUS.

JlaGopato
pHas
pabora
Ne3
«BBIsIBIICHN
e
HM3MEHYUBO
CTH
OpraHu3Mo
B»

§32
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LIUPOKOH U y3KOH
HOPMOM peakLuu.

Bemonssror
a00paTOPHYIO
paboty no
BBISIBJICHUIO
HU3MEHYUBOCTHU Y
OpPraHU3MOB
40 11 3akoHOMeEp- 3akoHoMepHOcTH | Omnpenenstor Texymee | HaspiBats BUBI P: mnanupyror u VYuyarcs §33
HOCTH U3MEHYUBOCTH! TIOHATHS, OIICHUBA | B3aMMOJEHCT-BUS | MPOTHO3UPYIOT OCMBICTIBATh
HM3MEHYMBOCTH | MyTallHOHHAs (dopmupyembIc B HHE Heall-JIeNbHBIX pe3yabTaT ¥ BHOCAT | 3HAYHMOCTh
U3MEHYUBOCTB. XOJI€ U3y4YeHHs TEHOB HE0OX0MMBbIC JAHHOM TEMBI,
MyTanuoHHas | ITpuunHel TEMBI: «TCHHBIE XapakTepu30-BaTh | JOMOTHEHUS. y4aTcs
HM3MEHYHBOCTD | MYTaIlUH. MyTaum», 3aKOHBI CaMocCTOSITENBHO HCIONB30BaTh
I'ennsle, «XpOMOCOMHBIE HaCIIEACTBEH- OCO3HaBaTh CBOH B3LJISIIbI
XPOMOCOMHBIE U | MyTallun», HOCTH, BUJBI MIPUYIMHBI CBOETO JUIS pelIeHus
TC€HOMHBIE «TC€HOMHEBIE B3aUMOJIIiCT-BUS | yclexa min npobiieM u
MyTaluy. YTparta.| MyTallluny, «yTpaTay, HeaJlleIb-HbIX Heycrexa U U3BJICYCHUSA
Jenerus. «IeIIeIus, reHoB. Pemats HaXOJMTh CIIOCOOBI | )KU3HEHHBIX
Jynnukanus. «IYTUTMKALIUS, 3a/1a4ud Ha B3aUMO-| BBIXOJa M3 YPOKOB.
WHBepcusi. CUHBEPCUSY, JeficTBus CUTyallud Heycnexa.,| Yuarcs
Cunppom Jlayna. | «cunugpom JlayHay, HealIeIbHbIX Paboras o CaMOCTOSTENIbH
Homunmonus. «ITOJIUILTION U, TEHOB. MPETIOKEHHOMY U | O BBIOMpAThH
Konxunun. KOJIXUIIVHY, JlaBatb CaMOCTOSITENILHO CTHJIb pabOTHI,
MyrtareHHbIe «MyTarcHHbIE OIpeNieNIeHUe COCTaBJIIEHHOMY OIpeNeNATh
BEIIIECTBA. BEIIIECTBAY. TEPMHUHAM. IUIaHy, 3HaYIMOCTb
XapakTepu3yroT Ha3sbiBaTh BubI HCIIOIb30BATh U3y4aeMoro,
3aKOHOMEPHOCTH MyTaIui; HapAany ¢ BO3MOXKHOCTb
MyTaIMOHHON (haxTOpHI, OCHOBHBIMH U HCTIOJIb30BaTh
HM3MEHYHNBOCTH crocoOHbIe JIOTIOTHUTEbHEIC CBOM 3HAHUSA
OpPraHU3MOB. BBI3BaTh cpeacTaa IIPYU U3yUEHUH
[IpuBozsT npumMepsl YBEJIMUEHUE (cripaBouHas Jpyrux
MyTanuil y 4acTOThI MyTalUil. | TUTEpaTypa, MIPEIMETOB.
OpPraHU3MOB. KOMITBIOTED).
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CpaBHHBAIOT Xapakrepuszo-path [ Il: HaxooaT 1
MOIUbHUKAIIAA U thopMmBI OTOMpaIoT
MYyTaIim. W3MEHYHUBOCTH. HEOOXOTUMYIO
O06cyxnaroT Brinensats nndopmanuio n
po0IeMbl OCHOBHBIE CTPYKTYPHUPYIOT
HU3MEHYHUBOCTHU pasnuuus Mexay | ee.OcylecTBIsAIOT
OpPraHU3MOB. MOJIU(DUKAIMAME H| JTOTHYECKYIO
MYTalHUsIMH. oIepanuio
[NepeuncniaTs YCTaHOBIICHHS
BUJIBI MyTAaIUH, OTHOIIICHHIA;
(hakTopHL, K: BrIcKa3BIBatOT
CrocoOHBIe CBOIO TOUYKY 3pEHUS
BEI3BATh Y49arbcst KPUTUIHO
yBEJIMUEHUE OTHOCHUTBCS K
4acTOTHI MyTaIMii. | CBOEMY MHEHHIO, C
O60CHOBBIBATh JIOCTOMHCTBOM
Ouosiorn4eckyro | Ipu3HaBaTh
POJIb MyTaIuii. OIUO0YHOCTh
[TpuBoaNTH CBOETO MHEHUS
MIPAMEPHI (ecu OHO TaKOBO) 1
W3MEHYHBOCTH, KOPPEKTHPOBATh
HaCIIeICTBEH- ero.
HOCTH H
MPHUCTIOCOOICH-
HOCTH PacTeHUH U
XKHUBOTHBIX K Cpefie
oburaHus
41 12 OcHOBHBIE Cenexuus. OmnpenemnsroT Tekymee | YMers naBaTh P: xoppexTu-poBats| OCMBICTHBAIOT §34
METOJBI T'ubpramsanms. TTOHATHS, OIICHUBA | OmpejaecHne 3HaHUS U MIPUYHHBI
CENEeKINU MaccoBsrii 0T00p. | hopMHupyeMbIe B HUE TEpMHHAM. 00BEKTUBHO MX MHOTO000pa3us
pacTeHui, WHnuBuyansHbIH| X0/1€ U3ydeHHs HassiBatb OLICHHBATb. KMBOTHOTO
XKHMBOTHBIX U | oTOOp. UncThle TEMBI: «CEJICKIIHS», ocHoBHbIe MeTonbl | IT: ymenue MHupa
MHUKPOOPTaHH3 | JIMHUH. «THOpUAN3ALHSY, CeNIeKINH, BUABL | paboTaTh C TEKCTOM,
MOB Brnu3KopoACTBEHH| «MaccoBbIi 0TOOPY, THOpUN3aIINY. BBIJIETISITH B HEM
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0€ CKpECIIUBaHUEC.

T'etepo3suc.
MexBunoBas
THOpUIU3ALIYS.
HckyccTBeHHbIH
MyTareHes.
buortexHnonorus.
AHTHOMOTUKH

«UHIUBHUIYaJIbHBIN
0TOOP», «IUCTHIE
JIMHUNY,
«OITM3KOPOICTBEHHOE
CKpEIIUBaHUEY,
«TETEPO3HCH,
«MEXBUI0BAS
THOpUIU3ALINSY,
«HUCKYCCTBEHHBII
MYyTareHes»,
«OMOTEXHOIOT U,
«QHTHOMOTHUKUY.
XapakTepu3yroT
METObI
CEJICKIIMOHHOM
paboThI.
CpaBHUBaIOT
MacCCOBBIN U

XapakTepu3oBaTthb
OCHOBHBIE METOJIBI
CEJICKIINH, BUIBI
THOPHTU3AIIH,
SIBIICHHC
reTepo3uca; 3HaTh
METOJIHKY,
TMIO3BOJISIOIY IO
MIPEOI0JIeTh
CTepUIILHOCTh
MEKBHIOBBIX
(MEXpOIOBBIX)
THOPHIIOB.
[IpuBOIUTH
MPUMEPHI
CEJICKIIUOHHBIX
pabor.

IJIaBHOE,
AHanu3upoBarts,
CpaBHUBATH,
Kiaccu(UIPOBAThH
1 000011aTh
[TOHSATHUS.

K: oTcTamBarot
CBOIO TOUKY 3pECHHUS,
TIPUBOJAT
apryMeHTHl, YMIOT
B3TJIAHYTH Ha
CUTYALIHIO C HHOU
MTO3HIIMH K
JIOTOBApHUBATHCS C
JIFOAbBMU UHBIX
MO3UIHM.
OrtcranBasi CBOIO
TOYKY 3pEHHS,

WHIUBHUyalIbHBIH NPUBOANTD

ot6op. apryMeHTBI,

ToToBsT coobmenust MOATBEPXKIast X

K YPOKy-CEMUHApy daxramu.

«Cenekuus Ha

ciryx0e JenmoBeka

42 13 O6o06maromu | Cenexnus Ha BeicTynaror ¢ ITpoepo | Ymers naBats P: Ymeror Bribuparot

i ypok 1o ciryk0e yesoBeka | COOOLIEHUSIMH, YHas orpeziesieHue OpraHU30BBIBATh LeJIeBbIe U
pasneiy 00CyKaarT pabota TEpPMHHAM. BBITIOJTHEHHE CMBICJIOBBIE
«OpranmsMeHH cooO01mIeHns ¢ Ha3zbiBaTh 3a/laHull yuuTels, | yCTaHOBKU B

bIil ypPOBEHb»

OJIHOKJIACCHUKAMHU U
YUUTEIEM

CIIOCOOBI CEIEKIUN
OpTaHU3MOB;
MEPEYHCIIITh UX
CBOICTBA U
3HAYEHHE,

aHaJIM3UPOBATh
pe3ybTaThl CBOEH
paboTHI Ha ypoOKe.
II: Ymeror
BOCIIPOHM3BO/INTD
nHpGopmanuio 1o

CBOHUX
NEUCTBUSAX U
MOCTYIIKAaX.
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XapaKkTepu30-BaTh
0COOEHHOCTH.

MaMATH, 1aBaTh
oTpezieIeHIE
MOHSTHSAM, CTPOUTH
peueBble
BBICKa3bIBaHUS,
yCTaHaBJIMBaTh
NPUYUHHO-
CJIC/ICTBEHHBIC
CBSI3H.

K: Ymenue
pabotaTh B

rpyImmax,
00cyxnaTh

Paznea IV. llonyisuuoHHO-BU0BOI YPOBeHb (8 4acoB)
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Honynsumonx
0-BUJOBOH
YPOBEHB:
o6mas
XapaKTePUCTHK]
a

ITonsarue o Buze.
Kpurepuu Buna:
MOP(OJIOTHYESCKH
i,
(hHU3HOTOTHYECKUIA
, TCHETUYECKUH,
9KOJIOTHYECKHUH,
reorpapuIecKuii,
HUCTOPUYECKHH.
Apeai.
Tonynsuusi.
CaoiicTBa

MO JISLIUIA.
buotuueckue
coobmiecTna.
JlaGopaTopHas
paGora Ned

Onpenenstor
MIOHATHS,
(dbopmupyembie B
XOJI€ U3yYEHUs
TEMBI: «BUIY,
«MOp(hoTOTHUeCcKuit
KpUTEpUI BUIAY,
«(N3NOITOTUIECKUN
KpUTEpHH BUAAY,
«TEHETUYECKUI
KpUTEpHH BUAAY,
«9KOJIOTUYECKUI
KpUTEPUNA BUIAY,
«reorpapuaecKuit
KpUTEPUNA BUIAY,
«HCTOPUYECKUHI
KpUTEPUNA BUIAY,
«apeany,

YMenue
odopmis
Th
pabory,
JienaTh
BBIBO/IBI

YMeTh 1aBaTh
oTIpenieieHue
TEPMHUHAM.
HasrsiBaTh
KpUTEpUU BUJA.
Xapakrepu3o-BaTb
OCHOBHYIO
cUCTeMaTHJeC-
KYIO CIMHHILY B
OHOJIOTHH,
KpUTEPHH BUA
(Mopdomoru-
YECKHUH,
¢uznonoru-
YECKHUH,
T€HETUICCKUH,
9KOJIOTHYECKHUH,

P:camocrosiTens- HO
MTOCTABHTb I1E]Th
paboThI, COCTaBUTH
IJIaH U
MOCIIeI0BaTENb-
HOCTbH JICHCTBU,
CIIMYUTH
pe3yIbTATHI U
BHECTH
HEOOXOAUMBIE
JIOTIOJTHEHHS,
OIICHHUTD CTEIICHb
YCIIEUTHOCTH CBOEH
WHJIMBUIYyaJIbHOMN
obOpazoBaTenbHOI
JIESITEJIBHOCTH.

II : ymenue
HaXOIUTh

Yuutecs
OCMBIC/THBATh
3HAYMMOCTh
JTAaHHOM TEMBI,
YUUTHCS
UCTIONb30BaTh
CBOH B3TJISIJIbI
JUTSL peIICHUS
mpobieM u
H3BJICYCHUS
JKU3HEHHBIX
YPOKOB.

JlabopaTopH
as padorta
Ne4
«M3yuenue
Mop¢oIoruy
€CKOro
KpUTEpUS
BHIA»
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«3yueHue
Mopdoormyec-
KOT'O KPUTEPHS
BUJIA»

O TISIIUS,
«CBOICTBA
MOMYJISILUI,
«ObnoTnueckue
coo01IecTBaY.
Jarot
XapaKTepUCTUKY
KpUTEpHEB BUA,
MOMYJISIIUOHHOM
CTPYKTYpbI BUAA.
OnuceIBaOT
CBOICTBa
MOMYJISIUH.
OOBSICHSIOT POJIb
PenpoOLyKTUBHOM
H30JIALIUH B
MoIIe P KaHUH
LIEJIOCTHOCTHU BHJA.
BrinonusoT
ma00opaTOpPHYIO
paboTy 10 H3yUeHHIO
MOP(OIOTHYECKOTO
KpHUTEpHsI BUAA.

reorpapuIec-Kui,
HUCTOPHUICCKHIA).

HY)KHYIO HHpOpMAIl
W10, UCTIONb30BaTh
pas3ynIHbIe
WCTOYHHKH
MOJTy4YCSHHS
nndopmanuu,
NPE/ICTaBISTh
nHdopmanuio B
BHJE CXEM, TaOJINI]
1 KOHCIICKTOB.

K : orcraBats cBOIO
TOYKY 3PEHUS
MPUBOANTH
apryMeHTBI,
MOATBEPKIATh UX
pUMepaMu, ¢
JIOCTOMHCTBOM
NPU3HABATh CBOU
OIMOKU U
KOPPEKTHPOBAThH
3HaHMUA,
B3aUMOOIICHUBATh

JpYT Aipyra.

44

DKOJOTHIECKH
¢ QakTops U
YCIIOBUS
Cpepbl.

TTonsttre 00
JKOJIOTHYECKUX
(hakropax.

VYcnosus cpensl.

DKOJIOTHYECKHE
(haxTOpHI:
abuoTHYECKHE,
OMOTHYECKHE,

AHTPOIOI'CHHBIC.

DKOJOTHYECKHE
YCIIOBHS:

Onpenenstor
IIOHATHS,
(dbopmupyembie B
XOJIC U3yUCHHS
TEMBI:
«aOMOTHYECKHE
DKOJIOTHUECKHE
(daxTops»,
«OnoTHyeCKue
9KOJIOTHUECKHE
(axTops»,

Tekyiee
OLICHHBA
HHE

P : camocTosTen-
HO IIOCTAaBUTH IIC/Ib
paboThI, COCTaBUTH
IJIaH U
MOCJIeI0BATEIb-
HOCTb JICHCTBUI
I : ymenue
HaXOJUTh

HYXKHYIO0 HHPOpMAI
HIO, UCIIOJIb30BaTh
pa3IuyHbIe

Vuaarcs
HCII0JIb30BaTh
CBOH B3TJISIJIbI
Ha MUp IS
00BSICHEHUS
Pa3TUYHBIX
cUTyalui,
peuieHus
BO3HUKAIOIIUX
npoOiem u
WU3BJICUCHUS
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TeMIeparypa, «aHTPOTIOT€HHBIE HUCTOYHUKA JKI3HEHHBIX
BIIKHOCTB, CBET. | DKOJOTHICCKHE MOy ICHHUS YPOKOB
Bropuunsie (bakxTopB, nHPOPMALNH. Oco3HaBaTh
KIIMMaTH4eCKue «9KOJIOTUYECKUE K : orcraBats cBOI0O | cBOU
(axTopHI YCIIOBHS», TOUKY 3peHHS HUHTEPECHI,
Bnusnue «BTOPUYHBIC MPUBO-TTUTh HAXOJIUTh U
SKOJIOTUYECKUX KJIUMaTH4ecKue apTyMEHTHI, U3yvaTh B
yCIOBUH Ha ¢axrops». [aror MOATBEPXKIATh UX | Y4eOHHKax I10
OpTaHU3MBIL XapaKTePUCTHKY IpUMEpaMHu. pa3HBIM
OCHOBHBIX peaMeTamM
9KOJIOTHIECKUX MaTepuan (u3
(aKTOPOB M YCIIOBHIA MaKCUMyMa),
Cpenbl. UMEIOIUNH
VYcranaBnuBaoT OTHOLICHUE K
MIPUYHHHO- CBOUM.
CIICZICTBEHHBIE CBSI3U
Ha NpUMepe BIHSHUA
9KOJIOTHYECKUX
yCJIOBHI Ha
OpPTaHU3MBL.
CMBICTIOBOE UTEHUE
45 [Ipoucxoxaen | Ilpoucxoxaenue | Onpenenstor Tekymee | YMerb naBaTh P: ymeror ouenuts | Yuarcs §37
1€ BHJIOB. BUAOB. Pa3Butre | moHATHA, OIICHUBA | OmpeaecHUe CTETICHb HCTIOJTb30BaTh
Paspurue SBOIIIOIUOHHBIX | (hopMUpyeMBIe B HUC TEPMUHAM. YCIICIITHOCTH CBOCH | CBOW B3TIISIBI
SBOIIOIMOHHEI | TIPEACTaBICHUH. | XOJe M3YYCHUSI HaseBath WHIUBUAIYATEHOM HA MHD JUIS
X OcHOBHBIE TEMBI: «3BOJIIOLIUSY, (hamMuITUH y4eHBIX-| 00pa3oBaTeIbHOMN OOBSICHEHHS
MIPEJCTABIICHU | MOJ0KESHUSA «reopust [lapBuHay, 9BOJIIOIIOHICTOB | AEATENBHOCTH. Pa3IMYIHBIX
i teopuu Y. «IBWKYIIUE CUIIBI OcHOBHEBIE II: ananu3upy:or, CUTyalui,
JapBuHa. SBOJTIOIUI, MOJIOXKEHUS CPaBHHUBAIOT, peneHus
OBoumonus. «U3MEHYHBOCTH, Teopun Y. KIaccHu(UIMPYIOT | BOSHUKAIONIUX
Teopus lapuna. | «6opbba 3a HapBuna 1 00001aroT mpobeM u
JBrKyuiue cuiipl | CyIIECTBOBaHHEY, Xapakrepu3oBaTb | MOHSTHSL. U3BJICYEHUS
SBOJIIOLUH: «ECTECTBEHHBIN OCHOBHBIE JlatoT onpeneneHue | AKU3HEHHBIX
U3MEHUYUBOCTH, otbop», HOJIOKEHUS HNOHATHUAM Ha YPOKOB
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6opnba 3a «CHHTETHYeCKast Teopun Y. OCHOBE H3y4eH- Oco3HaBaTh
CYIIIECTBOBAHUE, | TEOPHSI IBOIOLIUI». [JapBuna. HOTO Ha pa3nnd- CBOH
€CTECTBEHHBIH Hatot O00CHOBBEIBAaTh HBIX IIpeIMeTax HHTEPECHI,
o160p. XapaKTepUCTUKY U ponb Y. JlapBuHa B| yuyeGHOTO HaXOJHUTh
CuHteTnueckas CpaBHUBAIOT pa3BUTUH Marepuaa; n3y4atb B
Teopust 3BOJIIOI[IOHHBIE IBOJIFOIIMOHHBIX K: ymeror cirymath | y4eOHMKaX 110
3BOJIIOIUH. MIpeCTaBICHUS unei. yuuTens u pa3HbIM
XK.B.Jlamapxka n Beigensats obmiee | orBeuyars Ha npeaMeTam
OCHOBHBIE Y pa3INdHOE B BOIIPOCHI. Matepua (13
TIOJIOXKEHHS YICHHS 3BOJIOLMOHHBIX MaKCHMyMa),
Y.dapBuHa. Teopusax Jlamapka UMEIoLUH
OOBACHIIOT u JlapBuHa, OTHOLIEHHE K
3aKOHOMEPHOCTH XapaKTepu3ys n3ydaeMon
SBOJIIOI[IOHHBIX OCHOBHYIO 3aCIIyTy| TEME.
TPOLIECCOB C Y. lapBuna
NO3ULUHI YUEHUSI
Y.lapsuna. ['oToBsT
COOOILEHUS UIIH
MIpe3eHTAINH O
Y.[lapBuHe B TOM
qHcIe ¢
HCTIONIb30BAaHHEM
KOMITBIOTEPHBIX
TEXHOJIOTHIA.
Paboratot ¢
HHTepHeTOM Kak ¢
HUCTOYHUKOM
uHpopMaLK
46 [omymsatus Iomymaumonnast | OnpexnemnsroT Texymee | YmerpaaBats P : camocTosTensHO| YUuThCA §38
KaK TeHETHKa. TTOHATHS, OIICHUBA | OmpejaecHne MIOCTaBUTH I1EJTb OCMBICITIBATh
anemeHTapHas | M3smeHunBocTh (dopmupyemble B HHE TEpPMHHAM. paboTHI, COCTABUTH | 3HAYMMOCTH
eMHUILA reHooHa XOJIe U3yUeHHs XapakTepu30-BaTh | IUIaH U JTAaHHOH TEMBI,
IBOJIIOLIH TEMBI: 3JIEMEHTapHYIO MOCJIC/IOBATENLHOCT | YUUTHCS
«IOITYJISIIMOHHAS SIMHHUILY b JIeHCTBUH. HCIIOIb30BATh
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TCHETHKAY,
«TeHO(DOHI.
Ha3sbiBaroT npuuuHsI
HU3MEHYHUBOCTU
reHooHza.
[IpuBoasT puUMeEpHI,
JIOKa3bIBAIOIIUC
MIPUCTIOCOONTETBHBIN
(amanTHBHBIN) Xapak
Tep U3MEHEHUI
reHo(pOoHAA.
Ob6cyxnaroT
TIPOOIEeMBI
JBIDKYIUX CHJT
SBOJIIOLIMHU C MO3UIUH]
COBPEMEHHOI
Ouosnoruu.
CMBICTIOBOE YTEHHE.

HBOJIFOIAN
(momysimto),
000CHOBHIBATH
pOJb NOMyISUUN B
JKOJIOTHYECKUX
cucreMax.
[IpoBoauts
CpPaBHUTEIbHYIO
XapaKTePUCTHKY
OpTraHU3MEH-HOTO
U TIOMYJISIIIAOHHO-
BHIOBOTO YPOBHEH
OpTaHU3aAINH
SKUBOH PUPOJBI
JlaBaTh
oIpeieNneHue
TepMHUHAM
XapaKTepu30-BaTh
OCHOBHEIE
CHUCTEMATHUYECKUEC
KaTerOpuH;
MIPU3HAKHU I[APCTB
SKUBOH MPUPOBI
(oTHEnoB, KIIaccoB,
CEMENCTB
IIBETKOBBIX
pacTeHHUI;
MO/ILIAPCTB, TUIIOB
U KJIaCCOB
JKUBOTHBIX).
OnpenensTb
TaKCOHOMMH-
4ECKYIO
MIPUHAJIEK-HOCTh
pacreHui

YMeIT OlIEHUTD
CTEIICHb
YCHEIIHOCTH CBOEH
WHJIUBHYJIbHON
00pa3oBaTenpHOU
JIeSITeIIbHOCTH.

I ¢ ymenue
HaXOJHUTh

HY)KHYIO HHPOpMAIl
W10, UCTIONb30BaTh
pasyInuHbIe
HUCTOYHHUKH
MOTy4CHHS
nHdopmanum.
AHaNM3MpyIoT,
CpaBHUBAIOT,
kiaccuuumpyer u
000011aeT TOHATHS;
JIAf0T OMpe/ieieHe
MOHSTHSAM Ha
OCHOBE M3YYCHHOTO
Ha Pa3IMYHbIX
npeaMeTax
y4e0HOTO
Marepuaa;

K : orcramBats
CBOIO TOUKY 3pPEHUS
MIPUBOANUTDH
apryMEHTBI,
MOATBEPXKIATh UX
pUMEpaMH.
YMerT cinymaTh
YUYUTENS U OTBEYaTh
Ha BOTIPOCHI

CBOU B3TJISIBI
JUTSL peICHUS
mpobieM u
H3BJICUCHUS
JKU3HEHHBIX
YpOKOB
Hcnonp3oBath
CBOH B3TJISIBI
HA MHD [UISA
00BSICHEHUS
Pa3IHIHBIX
CUTYyaluH,
pelIeHus
BO3HUKAOIIHNX
npo0JeM u
U3BIICYECHUS
JKU3HEHHBIX
YPOKOB.
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47

Boprba 3a
CyIIECTBOBAHU
en
€CTECTBEHHBIN
oTbop

Boprba 3a

CyHI€CTBOBAaHHUE.

®Dopmbl 60pHOBT
3a

CYIIECTBOBAHUC.

DopMBbL
€CTECTBEHHOTO
otrbopa

OmnpenensroT
TIOHSATHS,
(dbopmupyemsIe B
XO0/1e U3y4eHHUsI
TEMBI:
«BHYTPUBUJIOBasI
6oproa 3a
CYIIECTBOBAHHUEY,
«MEXBUI0BAS
6oprba 3a
CYIIECTBOBAHHUEY,
«bopnbda 3a
CYIIIECTBOBAHHUE C
HeOJIaronpusATHEIMU
YCIIOBHUSIMU CPEIBI»,
«CTaOUIM3UPYIOLTHI
€CTECTBEHHBIN
0TOODPY, «IBHKYIIIHN
€CTECTBEHHBIN
oTOOpPY.
XapakTepu3yroT

(b opMBI 6OPEOHI 32
Tekyee
OLICHUBaHNE
CYIIIECTBOBAaHHUE U
€CTECTBEHHOTO
otbopa.

IIpuBonaT npumepsl
UX MPOSIBICHUS B
TIpUpOJIE.
PazpabarsiBator
9KCIIEPUMEHTHI 110
HU3YUYEHHIO IeHCTBUI
orbopa, KOTopble
CTaHyT OCHOBOM

Tekyiuee
OLICHHBA
HHE

VYMeTh 1aBaTh
oTIpenieieHue
TEPMUHAM.
HassiBath popMbI
00pBOBI 32
CYIIIECTBO-BaHHE,
(hopmbl
€CTECTBEHHOT'O
otbopa
XapakTepuso-BaTb
dhopMe1 OOPBOET 32
CyIIeCTBOBAHNE,
POJIb €CTECTBEH-
HOTO 0TOOpPA U €ro
(hopMmsI.
CpaBHUBATD
CTaOMIIN3HPYIOIIH
U U ABKYIIMI
ot6op. [IpuBoauTH
MIPAMEPHI
ajanTanui Kaxk
pe3ynbTarta
IEUCTBHUS
€CTECTBEHHOTO
otbopa,
MPOUCXOJSIIETO
OJI JIaBJICHUEM
60pBOBI 32
CYIIECTBOBAHHE.

P: Brigensaor u
OCO3HAIOT TO, YTO
YK€ YCBOEHO,
BHOCSIT
HE0OX0/IUMBbIC
JIOTIOJTHEHHSI.

II: uccneny:or,
HaxoZAT U
OTOMpAIoT
HEOOXOTUMYIO
HHPOPMALIHIO 1
CTPYKTYPHPYIOT €€.
K: cnymaror
YUUTENS, OTBEYAIOT
Ha BOTIPOCHI

Oco3HaT
€IUHCTBO U
LIEJIOCTHOCTh
opraHusma,
BO3MOYXHOCTb
ero
MO3HABAEMOCT
U Ha OCHOBE
IOCTHIKEHUI
HAYKH.
VcranaBnuBa
IOT CBSI3U
MEXITy HENBI0
yueOHOI
JIeATEeIIbHOCTH
U €€ MOTHBOM.
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Oyaymero y4e0HO-

HCCIEA0BATCIBCKOI'O

MPOEKTA.
CMBICIIOBOE YTCHHE

48

Bunoobpasosa
HHE

Ilonsarue o
MHUKPOIBOJIOLIUH.
M3omanus.
I'eorpaguueckoe
BU/1000pa3oBaHue.
MuxkposBononus.
N3omsamms.
PenponykriBHast
W30JIALIHS.
BupmoobpazoBanue
. F'eorpaduaeckoe
BU1000pa3oBaHue

OmnpenensroT
MOHSATHS,
(dopmupyembie B
XO0JIe U3YUCHHUS
TEMBIL:
«MHKPOIBOJFOIHS»,
«H30IISILIHSD,
«peTpOyKTHBHAS
H30JBILISD,

((BI/I,HOO6p330BaHI/I€»,

«reorpagpuaeckoe
BHUII000pa30BaHUEY.
XapaKkTepus3yroT
MCXaHHU3MBI
reorpauuecKoro
BU1000pa30BaHUS C
HCTIONIb30BAaHHEM
pHUCyHKa y4eOHHUKA.

CMEICTI0BOE UTEHHE C

MOCIIEAYFOIIIM
BEBIJBIKEHHE
THUIIOTE3 O APYIUX
BO3MOXKHBIX
MEXaHHu3Max
BHI000pa30BaHUS

Tekyiuee
OlLlIeHUBA
HHE

VYMeTh 1aBaTh
oTpeeNieHue
TEPMUHAM.
Ha3siBaTh
OCHOBHBIE (HOPMBI
BU000pa3oBa-
HUSL.
XapakTepuso-BaTb
mpo1iecc
MHUKPOABOIIO-IIUH,
€ro OCHOBHBIC
(hopmpr;
MIPUBOIUTH
MIPUMEPHI.
Jloxa3sIBaTh, 4TO
JIBIOKYILIEMY
oTbopy
TIPUHAIICIKUT
pelaroras poyb B
mpolieccax
BHUI000pa3oBa-
HUS, YTO
HACJICICTBEH-
HOCTb,
HU3MEHYUBOCTD,
O6opnba 3a
CyIIECTBOBAHUE U
€CTECTBEHHBIN
0TOOp SBISAIOTCS
JIBIDKYIIIAMHU

P: PaGoras mo
IJ1aHy YMETh
CpaBHUBATh CBOU
IEUCTBUS C 1IENBIO.
CraBuTh yueOHYIO
3a/1a4y Ha OCHOBE
TOTO, YTO YK€
U3BECTHO U
YCBOEHO, U TOTO,
YTO €elIe
HEU3BECTHO.
Onpenenenue
MOCIIeI0BaTENb-
HOCTH
MIPOMEXYTOUHBIX
LeJel ¢ yueToM
KOHEYHOT'O
pe3yJnbrara.
CocraBieHue I1aHa
u
MOCJIE0BATEILHOCT
U JEUCTBUM.
IIpenBocxuienue
pe3ynbTaTta u
YPOBHS YCBOCHHS.
Brigenenue u
OCO3HaHUE
yJarumcs Toro,
YTO y>K€ YCBOEHO U
YTO €I1€ MOJJIEKUT

Oco3HaT
€IMHCTBO U
1IEJIOCTHOCTh
opraHusma,
BO3MOXXHOCTb
ero
IMO3HABAEMOCT
¥ Ha OCHOBE
IOCTHIKEHUI
HAYKH.
VcranaBnuBa
FOT CBSI3U
MEXTY 1IeIbI0
yueOHOI
JIeATeIIbHOCTH
U €€ MOTHBOM.
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CHJIAaMHU
IBOJIOLIUH.
XapakTepu3o-BaThb
poIib B
BU000pa30Ba-HUU
PasIHYHBIX
MEXaHH3MOB
H30JIILHA

YCBOCHHIO,
OIICHUBAHHE
KadecTBa M YPOBHSA
YCBOEHHSI.

I1: CamocrosTenn-
HOE BBIZICTICHUE U
(dbopMynHupoBaHHe
[MO3HABATEILHOM
LETIH.

ITowuck u BBIIE-
JIEHHE He00X0-
IUMOi uH(OP-
MaIlMH.

Pedunexcus
croco0oB JICHCTBUS,
KOHTPOJIb U OLICHKA
MIPOLIECCOB
JIeITEeIIbHOCTH.
YcraHnoBneHue
MIPUIHHHO-
CIEACTBEHHBIX
CBSI3€H, CUHTE3 M3
JacTew,
000CHOBaHHE.
BriaBuxenue
runote3. Ux
000CHOBaHHE.
CamMocCTOSTeNIbHOE
CO3JIaHHE CIIOCOO0B
peleHus mpoodieM
MMOMCKOBOTO
XapakTepa.

K: IInanupoBanue
COTPYAHUYECTBA-
oTpesieNieHre
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neneit, QyHKImii
Y9aCTHHKOB
00pa30BaTENFHOTO
mporecca u
croco6oB
B3aUMOJICHCTBHS.
YMeHue noiHo u
TOYHO BBIPAXKaTh
CBOH MBICJIH B
COOTBETCTBHH C
3aJa4aMHy U
YCIOBHAMUA
KOMMYHHUKAIHSAMHU;
Brnanenue
MOHOJIOTUYECKOUN 1
JIMAJIOTUYECKON
dbopmamu peym.
HWuumuatusHoe
COTPYIHUYECTBO B
MOWCKeE U cOope
nHpopmanuu. CMBIC
n000pa3o-BaHue U
LieJIeIoIaraHye.

49

Makpo3Bosron
ust

TlonsTue o
MaKpO3BOJIIOLUH.
Hanpasnenus
MaKpO3BOJIOIUH.
[Tytn noctuxkenusy
OMOJIOTUIECKOTO
mporpecca

Onpenenstor
IIOHATHS,
(dbopmupyembie B
XOJIe U3yUeHUs
TEMBI:
«MAaKpOIBOITIOLIHSY,
«HATIPaBJICHHS
SBOJTIOIIMHY,
«OMOJTIOTHYECKUI
porpecey,
«OMOJTOTHYECKUI

Tekyiee
OLICHHBA
HHE

VYMers 1aBaTh
oTpeNieieHue
TEPMHUHAM.
HaswiBaTh
OCHOBHbBIE
TaKCOHOMHYEC-KHE
TPYIIIIBL,
MIPOLIECCHI,
SIBJISTFOIIIECSI
JIBIDKYIIIAMHU

P: mnanupyrot u
MIPOTHO3HUPYIOT
pe3yabTaT ¥ BHOCST
HEOOXOUMBIC
JTOTIOJTHEHHUS.
CaMOoCTOSITeThHO
0CO3HaBAaTh
MPUYIHHBI CBOETO
ycrexa Win
HEeycIexa u
HAXOJHUTh CITIOCOOBI

Oco3HaT
€IUHCTBO U
LIEJIOCTHOCTD
opraHusma,
BO3MOJKHOCTh
ero
MMO3HABAaEMOCT
M Ha OCHOBE
JOCTIDKCHUH
HAYKH.
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perpeccy,
«apomopdo3»,
«UII0a AN TALHNY,
«IeTeHEepaLHs».
XapaKTepu3yoT
TJIaBHbIE
HarpaBJICHUS
SBOJIIOLUH.
CpaBHHBAIOT MHKPO-
U MaKpO3BOJIOLHIO.
Ob6cyxnaroT
pOOIEeMBI
MaKpO3BOJIIOLIUH C
OJTHOKJIACCHUKAMU U
yUHUTENEM.
Paborarot ¢
JIOTIOJTHUTEIbHBIMH
UHPOPMAITMOHHBIMH
HCTOYHHKAMHU C
LEJBI0 TIOTOTOBKH
COOOIIEHNS W
MYJIBTHMEIHA
NPE3CHTALHH O
¢axrax,
JIOKa3bIBAIOIIUX
IBOJIIOLIUIO

CUJIaMHU
MaKpO3BOJIIO-IIUU
XapakTepu3o-BaThb
MIOHSATHE
«MaKpO3BO-
JIFOLTHSD.
ITpuBoauTh
JI0Ka3aTeNnbCTBa
MaKpO3BOJIIO-LIUH.

BBIXO/1a 13
CHUTyallH Heycliexa.,
Pabotas o
NPEATI0KEHHOMY U
CaMOCTOSTEIIHLHO
COCTaBJIIEHHOMY
IUIaHY,
UCIIOJIb30BATh
Hapszmy ¢
OCHOBHBIMH U
JIOTIOJTHUTENbHBIC
cpencTBa
(ctipaBouHas
JIUTEparypa,
KOMITBIOTED).

II: HaxomaT u
oTOUparoT
HEO0OX0IUMYIO
HHPOPMALIUIO U
CTPYKTYPHUPYIOT
ee.OcyuiecTBIAIOT
JIOTUYECKYIO
OTIepaIHIo
YCTaHOBJICHHS
OTHOIIIECHMUI;

K: BbICKa3BIBAIOT
CBOIO TOUKY 3pEHHS
VY4arbcst KpUTUYHO
OTHOCHTBCSI K
CBOEMY MHEHHIO, C
JIOCTOMHCTBOM
NpU3HABAThH
OIIMO0YHOCTD
CBOEro MHEHUS
(ecii OHO TaKOBO) |

VYcranaBnuBa
0T CBSI3U
MEXIY LENBI0
yueOHOI
JeATeIbHOCTH
U €€ MOTHBOM.
Oco3HatoT
CBOM
HHTEPECHI,
HaxoJsT U
H3y4aoT B
y4eOHHKaX I10
pa3HbIM
npenMeram
Mmatepuai (u3
MaKkCHUMyMa),
UMEIOUINI
OTHOIICHHE K
CBOUM
HHTEpecaM.
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KOPPEKTUPOBATh
ero.

50 O6o6manmm Beictymnaror ¢ ITposepo | Ymers naBath P:Ymenue Beibuparot
i ypox 1o COOOIIECHUAMH, YyHas OTIpezieIeHNE OpTaHU30BBIBAThH LIENEBBIE U
pazgeny 00CyXIat0T pabora TEePMHUHaM. BBITIOJTHEHHE CMBICIIOBBIE
«[Tonmynsiumon COOOIIEHNS C HasbIBath 3Tansl u| 3aaHui yYnuTess, | YCTAaHOBKH B
HO-BHJIOBOH OJTHOKJIACCHUKAMU U BUJIBI BOJIIOIMH; | aHaIM3UPOBATH CBOMX
YPOBEHb» YUUTEJISIMH MEepPEeYCIsITh UX | pe3ysbTaThl CBOCH | NEHCTBUSIX M
CBOMCTBA U paboThl Ha YPOKE. | MOCTYNKax .
3HA4YEeHUE II: Ymenne
XapakTepu30-BaTh | BOCIIPOM3BOAUTH
0COOEHHOCTH HHPOPMALIHIO TIO
MaMATH, 1aBaTh
oTpezieIeHue
MOHSATHUSM, CTPOUTH
peueBsle
BBICKa3bIBaHHUS,
yCTaHaBIHBaTh
MPUYUHHO-
CJIC/ICTBEHHBIC
CBSI3M.
K: Ymenue
paboTaTh B
rpynmax,
00cyxath
Paznen V. JkocucTeMHblii ypoBeHb (6 4acoB)
51 CoobmmectBo, | buornueckoe Onpenenstor Tekymee | YMmeTs naBath P: onpenensror Vyarcs §42
9KOCHUCTEMa, | COOOIIECTBO, WIIM | MOHSTHS, OLICHMBA | OIpeeJICHUE 1eIb padoThl,, HCIIONIb30BATh
OuoreoneHo3 | OuolEeHO3. (hopmupyembIe B HHE TEpPMHHAM. KOPPEKTHPYIOT CBOM B3IJISIIBI
Okocucrema. X0/1€ U3y4eHHs HassiBatb 3HAHMS Ha MUp JUIS
buoreonenos TEMBI: IIPUPOJHBIE 00BSICHEHUS
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«OHOTHYECKOE coobmiecTna. I1: aHaMM3UPYIOT U | Pa3IHIHBIX
€0001I1eCTBOY, [NepeuncnsaTs mudepeHIu-pyIoT | CUTyanui,
«OHMOIIEHO3Y, 3JIEMEHTHI MOTy4CHHBIE peLIeHUs
«3KOCHCTEMaY, 9KOTONA, OnoTomna | 3HaHUS. BO3HUKAIOIIHUX
«OHOTe0ICHO3Y. u OHoreoleHo3a K: ymeror cirymath | mpobiem u
OnuChIBaIOT U XapakTepu3oBaTh | yYUTEJNs M OTBEYaTh| M3BJICUCHMS
CPaBHHMBAIOT NPUPOJTHEIC Ha BOIIPOCHI KM3HEHHBIX
9KOCUCTEMBI coo01ecTBa, ux YPOKOB
Pa3INIHOTO YPOBHSL. OCHOBHBIE Oco3HaBaTh
[TpuBoasT MpUMeEpHI CBOMCTBA U CBOMHHTEPECHI
9KOCHCTEM Pa3HOTO 3a7aqH. , HAXOINTh U
YPOBHSI. [Tepeuncnste n3y4athb B
XapakTepusyroT Ba)KHEHIIIHE y4eOHHKaXx 110
aKBapUyM Kak KOMITOHEHTBI pa3HbIM
HCKYCCTBEHHYIO 9KOCHUCTEM U HX npenMeram
9KOCUCTEMY Ki1accu(uKa-1uo. MmaTepuai (u3

Pons perynsaropos MaKkCUMyMa),

B IO JIEp>)KaHUU UMEIONTU I

YCTOMYUBOCTH OTHOUIEHHUE K

9KOCUCTEMBI. CBOUM

ITpoBoanTh HHTEpecaM.

CPaBHHTEIBHYIO

XapaKTEePUCTHKY

coo011ecTBa,

9KOCHCTEMBI,

6uoreoreHo3a.

[IpuBOaUTH

pUMEpbI

€CTECTBEHHBIX U

HCKYCCTBEHHBIX

cooOrecTB

52 CocraB n Bunosoe Onpenenstor Tekymee | YMmeTs naBath P : camocTosTenbHO| Yuurbes §43
CTPYKTypa pasHooOpasue. HOHSATHS, OLICHHWBA | OIpeeJICHUE MIOCTAaBUTH LIETIb OCMBICIIUBATH
coobmectea | Mopdonoruyec- (hopmupyembIe B HHE TEpMHHAM. paboTHI, COCTABUTH | 3HAYMMOCTH
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Kast 1
MPOCTPAHCTBEH-Hasl
CTPYKTYpa
COOOIIIEeCTB.
Tpoduueckas
CTpYKTYypa
coo0IiecTna.
IIumesas uens.
ITnmeBas ceTb.
JKuzneHnrie
(hopMBL
Tpodrueckmii
YpPOBEHb

XOZ€ U3Y4CHHA
TEMBI: «BHIOBOE
pasHooOpazuey,
«BUIOBOH COCTaBy,
«aBTOTPO(DEI»,
«reTepoTpodbI»,
«IIPOJTYLICHTHI»,
«KOHCYMEHTBI»,
«PEIYLEHTH,
«IPYCHOCTBY,
«pEIIKUE BUBD»,
«BUABI-CPER00Opazo
BaTEIN».
XapakTepusyroT
MOP]OIOTHYECKYIO
u
MPOCTPAaHCTBEHHYIO
CTPYKTYpY
COOOIIECTB.
AHanu3upyooT
CTPYKTYpY
OMOTHYECKUX
COOOIIECTB T10
cxeme

Ha3zbiBaTh rpymnmnst
OpTaHU3MOB,
COCTaBJISOIINE
TpopHUYECKYIO
CTPYKTYpYy
coo0I1iecTna.
[Iepeuuncnate
CBSI3U B
9KOCHCTEMax
(TeppuTopHaNbHEIE
, IIHIIEBBIE,
MEKITOITY IS -
IIHOHHEIC).
XapakTepus3o-BaTb
MOphOJIOTH-
YECKYIO U
MPOCTPAHCTBEHHY
10 CTPYKTYPY
coo0IecTna.
3HaueHHe
BHJIOBOT'O
pa3HooOpa3us Kak
IMoKa3aTeJs
COCTOSIHUS
coo0i1ecTna..

TUTaH |
MIOCIIEI0BATEIIHHOCT
b JEUCTBUI.
YMerT OLleHUTh
CTCIICHb
YCIIELIHOCTH CBOEH
WHIUBUIYATBHOM
00pa3oBaTenpHOU
JIESITeTTHHOCTH.

11 : ymenue
HaXOJIUTh

HYXKHYI0 HHpOpMAIl
HI0, HCIIONIB30BATh
pa3IuYHbIC
HUCTOYHUKU
MOJYYCHUS
nHdopmanum.
AHaNM3MpyIoT,
CPaBHHUBAIOT,
KIacCu(QUIIPYeT U
0000111aeT OHATHS;
JTAIOT OTIpe/ieICHNE
MOHATHAM Ha
OCHOBE M3Y4ECHHOTO
Ha Pa3InIHbIX
npeaMerax
y4eOHOTO
MaTepuaa,

K : orcrauBaTh
CBOIO TOYKY 3pEHUS
MIPUBOIUTH
apTryMeHTHI,
MOJTBEPKIATh UX
MpUMEpaMHu.

JTAaHHOM TEMBI,
YUUTBCA
HCIIO0JIb30BaTh
CBOU B3IJISIBI
JUTSL pEIICHUS
npoOiem u
H3BJICUCHUS
JKA3HEHHBIX
YPOKOB
Hcnons3oBaTh
CBOU B3TJISIBI
HA MHp [UIS
00BSICHEHUS
Ppa3IUYHBIX
CUTyalui,
pelieHus
BO3HUKAIOIIHNX
npo0JeM u
W3BJICUCHUS
JKU3HEHHBIX
YPOKOB.
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YMeroT cinymarb
YUYUTENA ¥ OTBEYaTh
Ha BOTIPOCHI

53

MeXBUIOBBIE
OTHOIIICHHS
OpraHu3MoB B
9KOCHCTEME

Tumbl OMOTHYECKUX
B3aMOOTHOIIIE-
Hull. Helitpanusm.
AMeHcanusMm.
Kommencanusm
CumOmo3.
IIporokoonepa-
nusi. MyTyanusm.
Kounkypennus.
XHUIHAYECTBO.
ITapazutuzm

Onpenensior
HOHSTHS,
(opmupyembIe B
XOJi€ U3yUCHUS
TEMBI:
CHEUTpaNIU3M»,
«aMEeHCaIIu3M»,
«KOMMEHCAITH3M»,
«CHUMOHO3Y,
«IIPOTOKOOTIEPALTHS
», «MYTYaJIU3M»,
«KOHKYPEHIIH,
«XUIHUYECTBOY,
«IapasuTU3M».
Pemaror
9KOJIOTHUECKHE
3a/a44 Ha
pUMEHEeHHE
9KOJIOTMYECKUX
3aKOHOMEPHOCTEH.
[MpuBoasT MpuMepsI
TIOJIO>KUTEIIbHBIX U
OTPHILATEIIBHBIX
B3aMMOOTHOLICHUH
OpPTraHHU3MOB B
MOy JISIMSIX

Tekyiuee
OLICHHBA
HHE

YMeTh 1aBaTh
OTIpezieTICHUE
TEePMHUHaM.
HasbiBatb BUIBI
OGHOreo1eHO30B;
MepEeYUCIISITh
OXpaHHBIE
MEpOIIPUSATHS IO
COXPaHEHHIO
9KOCHUCTEM
Xapakrepu-
30BaTh
9KOJIOTHUYECKYIO
CYKIIECCHIO, ee
NPUPOIY U
MEXaHU3MBI;
CTaJIuH CYKI[ECCUU
(nepBUUHYyTO,
BTOPUYHYIO);
000CHOBBIBATH
3HauCHHE
CYKLECCH.
BriaenaTs
CXOJ/ICTBA U
pa3nuuus B
(hyHKIIMOHUPOBAH
WM Ha3eMHBIX U
BOJHBIX
9KOCHCTEM.
JlaBaTh
XapaKTEePUCTUKY

P : camocTosATENnbHO
MOCTaBUTH IICTIb
paboThI, COCTAaBUTH
TUIaH U
MIOCJIEI0BATEILHOCT
b JIEHCTBUII.
YMEI0T OLICHUTh
CTEIICHb
YCIICITHOCTH CBOCH
WHIBHUYaJIbHON
00pa3oBaTeTbHOM
JIeSITEIIbHOCTH.

I : ymenue
HaXOJIHUTh

HYXHYI0 nHpopman
W10, UCTIOJNIb30BaTh
pasinuHbie
WUCTOYHHUKH
MOJTy4CHHS
HHPOPMALIUH.
AHanu3upylor,
CPaBHMBAIOT,
kiaccuduuupyer u
0000111aeT OHATHS;
JIAIOT OTpeieIeHne
IIOHATHUAM HaA
OCHOBE M3Y4€HHOTO
Ha Pa3IMYHbIX
npeaMeTax
yueOHOTO
Marepuaa;

Vaurtbcs
OCMBICIINBATh
3HAYMMOCTh
JTAaHHOU TEMBI,
YUUTBCS
HCIIOJIb30BaTh
CBOU B3TJISJIbI
JUTSL peIICHUS
mpobieM u
HU3BJICUCHUS
JKH3HEHHBIX
YPOKOB.
Hcnons3oBaTh
CBOH B3TJISIJIbI
Ha MUp I
00BSICHECHUS
Ppa3TUIHBIX
CUTyaluH,
penreHus
BO3HUKAIOIIUX
mpobieM u
HU3BJICUECHUS
YPOKOB.
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IEATEIBHOCTH
YEIOBEeKa KaK
OIIHOMY U3
PEryIHPYIOLIHX
(hakTOpOB B
IKOJIIOTHIECKUX
cucTeMax

K : orcrauBath
CBOIO TOUKY 3PECHUS
MPUBOANTH
apryMeHTHI,
MOATBEPXKIATh UX
IIpUMEpaMHu.
YMeroT ciymars
y4uTeNns ¥ OTBEYaTh
Ha BOTIPOCHI

54

IloToku
BEIISCTBA U
SHEPruu B
3KOCHCTEME

[Totoku BemecTBa
Y SHEPTHUH B
JIKOCHCTEME.
TTupamunbt
YHUCJACHHOCTH U
OHOMACCHI.

Onpenenstor
MOHSATHS,
(hopMupyeMsie B
XOZ€ U3Y4eHH
TEMBI: «IUpaMHuIa
YHCIIEHHOCTH 1
6romaccaI».

Jlarot
XapaKTePUCTUKY
POJIH aBTOTPOGHBIX
Y TeTepoTPOPHBIX
OpPTaHU3MOB B
9KOCHUCTEME.
Pemator
9KOJIOTHYECKHE
3a7a4M Ha
IIPUMEHEHHE
9KOJOTUUECKUX
3aKOHOMEPHOCTEM.

Texymee
OLICHHUBA
HUE

YMmeTh aBaTh
oTIpenieNieHue
TEPMUHAM.
HasemBate rpymms
OpTaHU3MOB,
COCTaBJIAOIINX
TpopHYECKYIO
CTPYKTYpYy
coobiecTBa
Xapakrepu3o-BaThb
MOTOKH SHEPTHH U
BEIlleCTBA B
JIKOCHCTEMAX,
KOJINYECTBEHHBIE
M3MEHEHUS
SHEPTHH B
mporecce
MepeHoca ee 1mno
MUIIEBBIM IETISAM,
MTUPAMHIBI
YUCIIEHHOCTH U
OHOMACCHI.
OO60CHOBBIBAThL
HenpepbIBHBIN
MPUTOK BEIICCTB

P: opranuzoBsI-
BalOT BBITIOJTHCHUE
3aJaHUN YIUTEIS,
JIENIAIOT BBIBOJIBI IO
pe3ynIbTaTaMm
paboTEL.

II: ymeroT pabotath
C TEKCTOM,
BbLJICIISITH B HEM
TJIaBHOE.

K: BrIpaxkarot B
OTBETaX CBOH
MBICTTH

OCMBICIUBAIOT]
eIMHYIO
MIPUPOTHYIO
LETOCTHOCTD

§45
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M3BHE KaK
HEOOXOAUMOE
yCIIOBHE
(hyHKIIOHHPO-
BaHHUs
9KOCHUCTEMBI.
CocTaBisTh 1IeIU
MUTaHUA

55

CamopasButue
9KOCHUCTEMBL.
DKoJornudecKa
ST CYKIIeCCHS

Camopa3zBuTue
HKOCHCTEMBI.
DKoJIOTHYecKas
CYKLECCHSL.
PaBHoBecue.
IlepBuunas
CYKLECCHSL.
Bropuunas
CYKIECCHSI

Onpenenstor
MOHATHS,
(hopMupyeMsie B
XOZ€ U3Y4eHHA
TEMBI:
«pPaBHOBECHEY,
«IepBUYHAS
CYKIIECCHSI,
«BTOpHYHAs
CYKIIECCHSI».
XapakTepusyroT
MIPOIIECCHI
CaMOpa3BUTHS
9KOCUCTEMBI.
CpaBHUBaAIOT
MEPBUYHYIO U
BTOPHYHYIO
CYKIIECCHH.
Pa3pabaTsiBaroT
IUTaH ypoKa-
9KCKYpPCHH

Texymee
OLICHHUBA
HUE

YMersb 1aBath
oIpeieNneHue
TEePMUHAM.
Ha3eiBaTs BUIBI
OHMOTEeO1IeHO30B.
[lepeuncasats
OXpaHHBIC
MEPOIIPHUSTHS 110
COXPaHCHUIO
9KOCHUCTEM
Xapakrepu3o-BaThb
9KOJIOTHUYECKYIO
CYKIIECCHIO, ee
MIPUPOAY H
MEXaHU3MBI;
CTaJINH CYKIECCUU
(nepBUUHYyTO,
BTOPHYHYIO).
OG6OCHOBBIBATh
3Ha4YeHHE
CyKIIeCCHil.
Brigensts
CXOJICTBA U
pa3nuuus B
(hyHKIIMOHHPO-
BaHUM HA3EMHBIX U

P: PazBuBarot
HaBBIKU
CaMOOIICHKH 1
caMoaHaJIn3a.

II: ymerot
CTPYKTYpHUPOBATh
Y4eOHBIA MaTepHal,
BBIJICJISATH B HEM
IJIaBHOE.
Pa3pabaTsiBaTh
IJIaH 9KCKYPCHH.

K: BBICKa3bIBAIOT
CBOIO TOUKY 3pEHMSI,
AHAM3UPYIOT
MHCHHS
OHOKIIACCHHUKOB.

Oco3HarT
aKTUBHOEC
B3aUMOJEHUCTB
W€ KUBBIX
OpPTaHU3MOB C
OKpYyXarolen
cpenoil.
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BOJHBIX
9KOCHCTEM.
JlaBaTh
XapaKTepUCTUKY
JIeSITeIIbHOCTH
YeJoBeKa Kak
OJTHOMY U3
PEryIHpYIONINX
(hakTOpOB B
9KOJIOTMIECKUX
cucTeMax.

56

06001 amu
il ypoK -
IKCKypCHus

DKCKypcHs B ITapK

T'oToBAaT oTyeT 00
IKCKYPCUU

Otuer
o
pe3ynbTa
u
IKCKYpC
1501

YMeTh 1aBaTh
oTIpenieNieHue
TEPMUHAM.
Ha3rsiBaTh
3JICMEHTBI
OHOTEOIICHO30B,
MEPEUUCTATD UX
CBOICTBA U
3HAYCHUE
XapakTepuso-Batb
0COOEHHOCTH

P:Ymeror
OpTraHHU30BBIBATh
BEITIOJTHECHHE
3aJaHUN YIUTEIS,
aHATN3UPOBATh
pe3yJbTaThl CBOEH
paboTHI.

II: YMmeror
BOCIIPOU3BOIUTH
HHPOPMAIIHIO TIO
MaMsATH, 1aBaTh
oTpeieieHue
MOHSATHSM, CTPOUTH
pedeBbie
BBICKa3bIBAHHUSI,
yCTaHaBJIUBATh
MPUIHHHO-
CJICJICTBEHHBIC
CBSI3U.

K: Ymenue
paboraTh B

rpyImnax,
00cyx1aTh

Bribuparot
LIENICBBIC U
CMBICIIOBBIC
YCTaHOBKH B
CBOMX
JIEUCTBUSX U
HOCTYIIKaX.

IDKCKypcus

OT14éT o
pe3ynbTara
M 3KCKYp-
cuu
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Pasnea VI. Buocdepublii yposennb (12 yacoB)

57

Buocdepa.
Cpemoobpa-
3yrommas
JEeATEILHOCTD
OpraHu3MOB

Brocdepa.
Cpenoobpa3yroma
S e TeILHOCTD
OpPTraHU3MOB

OmnpenensroT
TTOHATHUS
«bmochepar,
«BOJHAs cpefiay,
«Ha3eMHO-
BO3YIIIHAS CPEIay,
«IIOYBaY,
«OpTaHU3MBbI KaK
cpena oOUTaHUMY,
«MEXaHHIecKoe
BO3JICHCTBHEY,
«(HU3UKO-XUMHUECKO
€ BO3ICICTBUEY,
«TepeMelieHue
BEIIIECTBAY, «TYMYC»,
«bunpTpanyn.
XapakTepu3yoT
ounochepy kKak
I00ATBHYIO
9KOCHCTEMY.
[puBogsT IpUMEpHI
BO3ICHCTBUS KUBBIX
OpPraHU3MOB Ha
Ppa3IHYHBIC CPEIIBI
KU3HH

Tekyiuee
OLICHHBA
HHE

YMeTh 1aBaTh
oTIpenieieHue
TEPMUHAM.
HasbiBath cpensl
JKH3HHU JKUBBIX
OpraHU3MOB,
(hamMHIMKU yUeHBIX,
paboTaBIINX B
001acTi U3y4eHUs
omocdepsl.
HazbiBaTh
OpTraHU3MOB
MPHUCTIOCO0ICH-
HBIX K )KU3HU B
OIpe/IeICHHON
cpene.
Xapakrepu3o-BaThb
cpenl OOUTaHus
OpraHu3MOB,
0COOEHHOCTH
Pa3IMYIHBIX Cpex
JKU3HH,
nprcnoco0Ie-Hus
JKUBBIX
OpPraHU3MOB K
’KHU3HU B
Ompe/IeIeHHON
cpene, KOTopbie
BBIPAOOTAJIHCE B
npouecce
9BOJIFOLIUH.

P: Brigensor u
OCO3HAIOT TO, UTO
YK€ YCBOCHO,
BHOCST
HE0OX0/IUMBbIC
JTOTIOJTHCHHSL.

II: uccnenytor,
HAXOJAT U
0TOMpAroT
HEOOXOTUMYIO
HHPOPMALIUIO U
CTPYKTYPHPYIOT €€
K: cnymator
YUUTEIS, OTBCUAIOT
Ha BOIPOCHI

Oco3HaBaTh
€IMHCTBO 1
IIEJIOCTHOCTh
OKPYXKAaroIIero
MHpa.
BeicTpauBarts
coOCTBEHHOE
LEJIOCTHOE
MHPOBO33pPCHU
e
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Kpyrosopot
BEILECTB B
6uocdepe

Kpyrosopot
BEIIECTB B
6mocdepe.
buoreoxumuuec-
KU [UKJI.
buorennsie
(nuTaTenbHbIE)
BEIIIECTBA.
MuxpoTpodHbie 1
MaKpOTpOQHBIE
BEIIIECTBA.
MukposneMeHTsI

OmnpenensroT
IIOHATHS

«OMOTEOXNMUYECKHUI

LUK, «ONOTeHHBIE
(nuTaTenbHbIC)
BEIIECTBaY,
«MHUKpPOTpOQHEIE
BEIIECTBaY,
«MaKpOTpOQHEBIE
BEILIECTBAY,
«MHUKPO3JIEMEHTBI».
XapakTepu3yroT
OCHOBHBIE
OHMOTCOXUMHUYECKHUE
LIMKJIBI Ha 3eMIie,
HCTONb3YS
WJUTIOCTpAIuu
yueOHHKa.
VYcranaBnuBaoT
MIPUYNHHO-

CJICACTBCHHBIC CBA3H

MeXITy Ormomaccoi

(IpOYKTUBHOCTBIO)

Buaa 1 €ro
3HA4YCHUCM B
MOAACPIKaHUN

(G YHKIIMOHUPOBAHHSI

coo00I11IeCTBA.

Tekyiuee
OLICHHBA
HHE

VYMeTh 1aBaTh
oTIpenieieHue
TEPMUHAM.
Ha3swiBath
OHOI'CHHEIC
3JIEMEHTBL,
MEPEUHCIIATh
OHMOrcOXUMHUYECKU
€ LUKIIBL.
XapakTepuso-BaTb
0COOEHHOCTH
KpyroBopoTa
BEILIECTB B
MPUPOJIE, Ero
3HAYEHUE.
[TocnenctBust
HapyIICHHS
KpYyroBopoTa
BEIIECTB B
omocdepe;
OHMOTreOXUMUHU-
YECKHE I[UKIIbI
a30Ta, yriuepojaa u
docdopa;
OOBSICHATB POJIb
KUBBIX
OpPraHU3MOB B
MO/ICPIKAHUH
KpyroBopoTa
OHOTE€HHBIX
3JIEMEHTOB.

P:camocTosiTens-
HO CTaBST IEJIHN
paboTsl,
COCTaBJISIIOT IUIAH U
OCJIeI0BATEIIb-
HOCTb JICHCTBUM
OIICHUBAIOT CTEIICHb
YCIIELIHOCTH CBOEH
MHIUBUAYAIbHON
oOpa3oBaTenpHON
JIeSITSILHOCTH.

II: ymeroT HaxXoAUTH
HY>KHYIO
nndopmanmuto,
HCTIOJIB3YIOT
pa3IUyYHbIE
HWCTOYHUKH
MOJTyYEHUS
nHdopmanum.

K: orcraBaroT cBOIO
TOUKY 3pEHUs
MPUBOJSAT
apTyMEHTBI,
MOJATBEPKIAIOT UX
MpUMepamu, ¢
JIOCTOMHCTBOM
MIPU3HAIOT CBOH
OIINOKHU U
KOPPEKTUPYIOT
3HAHMS,
B3aUMOOIIEHU-BAIOT

JpYT Aipyra.

Yuuteca
OCMBICIIUBATh
3HAYUMOCTh
JTAaHHOU TEMBI,
YUUTHCS
HCIIOJIb30BaTh
CBOH B3TJISIJIBI
JUTSL pEIIeHUS
mpobieM u
WU3BJICUCHUS
JKU3HEHHBIX
YPOKOB
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59

DBOJIIOLUSA
6uochepst

DBOIOIUS
omocdepsl.

JKuBoe BerecTBo.
buorennoe
BEILIECTBO.
buokocHoe
BemecTBo. KocHog
BEILIECTBO.
DKOJOTrHIeCKUM
KpH3HC.

OmnpenensroT
TOHATHS «KHUBOE
BEILIECTBOY,
«buoTeHHOE
BEIECTBOY,
«OHMOKOCHOE
BEIIECTBOY, KKOCHOE
BEIECTBOY,
«IKOJIOTUICCKHUI
KPHU3HUCH.
XapakTepu3yoT
TIPOIIECCHI PAHHETO
3Tara 3BOIOLUN
ounocdepsr.
CpaBHUBaIOT
0COOCHHOCTH
KpyroBoOpoTa
yriaepoja Ha pa3HbIX
JTanax dBOJIOLUN
orocdepsr 3eMiTH.
OOBSICHIIOT
BO3MO3KHBIE
TIPUIHHEL
JKOJIOTHYECKUX
KPH3HCOB.
YcTaHaBiIuBaOT
MIPUYMHHO-
CJICACTBCHHBIX CBA3U
MEXIY
JIESATSIIBHOCTBIO
YeJoBeKa u
9KOJIOTHUECKUMHU
KpU3UCAMH.

Tekyiuee
OLICHHBA
HHE

VYMeTh 1aBaTh
oTIpenieieHue
TEPMUHAM.
Ha3swiBath
OHOI'CHHEIC
3JIEMEHTBL,
MEPEUHCIIATh
OHMOTCOXUMUU-
YECKHUE ITUKJIBI.
XapakTepuso-BaTb
0COOEHHOCTH
KpyroBopoTa
BEILIECTB B
MPUPOJIE, Ero
3HAYCHUE;
MOCIIEACTBHS
HapyIICHHS
KpYyroBopoTa
BEIIECTB B
omocdepe;
OHMOTreOXUMUHU-
YECKHE I[UKIIbI
a30Ta, yriuepojaa u
docdopa;
OOBSICHATB POJIb
KUBBIX
OpPraHU3MOB B
MO/ICPIKAHUH
KpyroBopoTa
OHOTE€HHBIX
3JIEMEHTOB.

P: ymers
OTIPECTATh LEn
paboTsl,
OpraHU30BBIBATH
paboty 1o
BBITIOJTHEHHIO
3aJaHUl yIHUTeNs,
NPE/ICTaBISTh
pE3yNbTaThI
paboTEHIL.

II: ymeTs naBath
OIIpENEIEHHBIE
MOHSTHS,
KiaccuuImpo-BaTh
ux, paboTats ¢
Pa3IUYHBIMU
WUCTOYHHKAMHU
nndopmanum.
AHanu3upoBath U
muddepeHIrpo-
BaTh HOJyYCHHBIC
3HaHMUS, YMETh
BBIPaXKaTh CBOU
MBICJIH

K: Pab6ora B mapax-
obcyxenue
pe3yIbTaToOB
nmabopaTopHOH
paboThl, yMeHHe
BBICKA3bIBaTh CBOU
MBICJIH.

OCMEBICTUBATH
eINHYIO
MIPUPOTHYIO
LIEJI0CTHOCTb.
Ilonumars
Ba)XHOCTh
3HaHUM O
CTPOCHUU U
GyHKIHIX
OpPTaHOHJIOB
KJIETKH, O
CBSI3U
CTPOCHUS
OpraHOUIOB C
BBITIOTHSAEMBI-
MH UMH
GyHKIUSIME.
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60 l'umoresst T'umoressr OmnpenensroT Texymee | YmeroT Ha3pBath | P: ymers OcMFBICTUBATh §50
BO3HMKHOBEHH | BOSHUKHOBEHHS | HOHSTHUS OLICHWBA | OCHOBHBIE OTIPECTATh LEn eIUHYIO
ST XKU3HH JKU3HU. «KPEATTOHU3M», HHE THIIOTE3BI paboTsl, TIPUPOTHYIO
Kpeanmonusm. «CaMOTIPOU3BOJIBHOE BO3HUKHOBEHHUS OpraHU30BBIBATH LIEJIOCTHOCTb.
CaMonpou3BOJIbH | 3apOKACHHE, JKU3HU. pabory 1o [Tonnmats
0€ 3apOoJK/IeHHe. | «TUnoTe3a XapakTepu30-BaTh | BHINOJIHEHHIO Ba)KHOCTb
I'unotesa CTaIIOHAPHOTO OCHOBHBIE 3aJaHUi yYuTens, | 3HaHWH O
CTaI[IOHAPHOTO COCTOSIHUS, THITOTE3bI NPE/ICTaBISTh CTPOCHHU U
COCTOSIHHSI. «THIIOTE3a BO3HUKHOBEHHS pE3yNbTaThI (GYHKIIAX
l'unoresa TTAHCTIEPMHUIY, JKU3HU paboTHI. OpTaHOMI0B
MaHCIIEPMHH. «THIIOTE3a (kpeanmoHu3M, I1: ymers naBath KJIETKH, O
l'unoresa OMOXMMHUYECKOM pasnuuus B orpeeIEHHbIE CBSI3H
OMOXMMHUYECKOH | 3BOJIIOIIMN. MOAXOAAX PEIUTHHU| TOHSTHS, CTPOCHHUS
IBOJIOLMA XapaxkTepusyroT W HAyKH K KiaccuUIMpoOBaTh | OPraHOUIOB C
OCHOBHBIC TMITIOTC3bI 00BACHEHUIO ux, pa6OTaTI) C BBITIOJIHACMBI -
BO3HUKHOBCHU BO3HHUKHOBCHUA Ppa3JIMYHbIMU MU UMHU
JKHU3HU Ha 3emie. JKA3HU; TUIIOTE3a | MCTOYHUKAMU GyHKIHAMY.
OOcyxaarT Bonpoc CaMOIIPOU3BOJIBHO | MH(OpMALUH.
BO3HUKHOBCHMUS Tr'o 3apOXKJACHUA AHaJ'II/I3I/IpOBaTI> n
KH3HU C JKU3HU; TUIoTe3a | nuddepeHnnpoBarth
OJTHOKJIACCHUKAMU U MaHCIIEPMUH; MOJTy4eHHBIE
YUHUTENEM. THIIOTE3a 3HaHMUS, YMETh
OMOXMMHUYECKOH | BBIpaXkaTh CBOM
IBOJIFOLIUH). MBICJIH
K: Pab6ora B mapax-
obcyxenue
pEe3yNIbTaToB
nmabopaTopHOH
paboThl, yMeHHe
BBICKA3bIBaTh CBOU
MBICJIH.
61 Pa3Burue PasBurue OnpenenstoT Tekymee | YMmers Ha3piBaTh | P: BHOCAT OcMmbICUBalOT| §51
NIPE/ICTABIICHH | MPEACTAaBICHUI O | HOHATHS OLICHMBA | 3Tambl pa3BUTUS | HEOOXOIMMBIC eIMHYIO
io MPOUCXOXICHUN | «KOAIEepBaTh», HHE NPE/ICTABICHUI U | JOTOJIHEHNS,
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MPOUCXOK/ICH
UM )KU3HH.
CoBpemeHHOE
COCTOSTHHE
POOICMBI

JKHU3HH.
CoBpeMeHHOE
COCTOSTHHE
pOOIEMBI

«TPOOHOHTEI,
«THIIOTE3a
CHMOHMOTHYECKOTO
TIPOUCXOKACHUS
9YKapUOTHYECKHUX
KJIETOK», «THIIOTE3a
MIPOUCXOKACHUS
9YKapUOTHYECKHUX
KJIIETOK U UX
OPTaHOM/IOB IIyTEM
BILSTYMBAHUS
KJIETOYHOM
MeMOpaHBD»,
«IPOTEHOTY,
«9yOaKkTepumny,
«apxe0aKTepuny.
XapaKkTepus3yroT
OCHOBHBIE JTaIbl
BO3HUKHOBEHHS U
pa3BUTHS XKHU3HU HA
3emue.
OnuceIBaOT
TIOJI0XKEHHS
OCHOBHBIX THUIIOTE3
BO3HUKHOBEHHS
KHM3HU.
CpaBHUBIOT
THIIOTE3bI

A.W.Omnapuna u Jx.

XonpeitHa.
Oo6cyxnarT
POOIEMBI
BO3HUKHOBCHUS H
Pa3BUTHSI XKU3HU C

OCHOBHBIE JTAITBI
Pa3BUTHSI KHU3HU
Ha 3emure.
'unoresy
aOUOTreHHOTO
3apOXKICHHS
JKU3HU U €€
IKCIICPUMCH-
TabHOE
MOATBEPKICHUE
(ruroTesa
Onapuna —
XonneiHa).
CoBpeMeHHbIE
THITOTE3bI
MPOUCXOMKICHHS
JKU3HH.

BBLACIIAIOT U
OCO3HAIOT TO, YTO
TOJUTC)KUT
YCBOGHHIO.

I1: crpykTypupyor
yueOHBII MaTepual,
BBIJICTISIIOT B HEM
TJIaBHOE

K: Bocipunumarot
HHPOPMALIHIO Ha
CITyX, OTBEYaTh Ha
BOIPOCHI YYHUTEIS

TIPUPOTHYIO
LIETOCTHOCTh
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OJTHOKJIACCHUKAMU U
yauTeneM

62

PasButue
JKU3HU Ha
3emite. Opsl
JIpEBHEUILIEH U
JIpEBHEN
YKU3HU

OCHOBHBIE 3TaIBI
Pa3BUTHA KU3HHA
Ha 3emite. DpHI
JIpeBHEWIIEH U
JIPEBHEN KU3HU

OmnpenensroT
MIOHATHS «3Pay,
«IIEPHOMY, «IMOXAY,
«KaTapxeu»,
«apxei,
«IIpOTEPO30iD»,
«T1a7Ie030i»,
«Me30301»,
«KAWHO30M,
«TaJIEOHTOJIOTUSY,
«KeMOpHit»,
«OPIOBUK», «CHIYP»,
«IEBOHY», «KapOOHY,
«TIePMBbY,
«TPUIIOOHUTEIY,
«PUHUODUTBD»,
«KHCTEnephle PHIObDY,
«creronedanby,
«UXTHOCTETHW»,
«repancuabl». Xapak
TEPU3YIOT pa3BUTHE
JKU3HU Ha 3eMiie B
3pHI ApeBHENIEN U
JPEBHEH XKU3HU.
IIpuBonaT npumepsl
OpPTraHU3MOB,
HACEeJSBIINX 3eMITI0
B 3Bl ApEBHENIIEN U
JIPEBHEN KU3ZHMU.
VYcraHaBiuBaroT
MIPUYHHHO-
CIIEZICTBEHHBIE CBSI3U

Tekyiuee
OLICHHBA
HHE

YMeTh Ha3bIBaTh
3Bl X IEPUOIHI,
KpYITHBIC
apoMop(o3bI
XapakTepus3o-BaTb
COCTOSIHUE
OpPraHUYECKOTO
MHpa Ha
MPOTSDKECHUH
apXeHCKOH 3pHl,
BaXKHEHILIE
apoMopQO3bI
apXxencKkou,
MIPOTEPO30UC-KOU
Y MIaJIC030MCKOH 3P

P:CamocTosTens-HO
0oOHapyXUBaTh U
(dopMynHupoBaTh
npobieMy B
KJIACCHOU U
WHJIUBHYJIbHON
y4eOHOoI
JIeSITEIbHOCTH.

II: TIlpeacraBnsaTh
HHPOPMALIHIO B
BHU/I€ KOHCIIEKTOB,
TaOJINII, CXEM,
rpauKOB.
AHanu3upoBaTh,
CpaBHHBATb,
KiaccuduImpoBaTh
1 0000maTh
TIOHSTHSI.

K: OtcranBas cBoio
TOYKY 3peHH,
MPUBOANTD
apryMeHTBI,
MOATBEPXKIast X
¢daxTamu.

Vaurtbcs
MIPU3HABATH
MIPOTHBOPEUHH
-BOCTh U
He3aBeplIeH-
HOCTh CBOHMX
B3MJISA0B HA
MHp,
BO3MOKHOCTD
WX U3MECHECHHS.
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MEXIy YCIOBHAMH
cperpl OOuTaHuA U
9BOJIIOLIMOHHBIMH
IPOLECCAMH Y
Pa3IMYHbBIX TPYIII
OpTaHHU3MOB.

CMBICIIOBOE UTEHHE C

MOCTE Ty IOLIM
3aI0JTHEHUEM
TaOMUIIBI
63 PasButue PazButue xu3uu B| Onpenenstor Tekymee | YMmerb HazbiBaTh | P:CamocTosTenb-HO|[ YuuThes §53
KW3HU B MEe3030€ U TIOHATHS «TPHACY, OLICHWBA | 3PBI U NEPHOABI; 00HapyXUBaTh U MIPU3HABATh
Me3030€ 1 KaifHO30e IOPA», «KMEID, HHE KpYITHBIC dbopMyaIpoBaTh MIPOTUBOPEUHH
KaifHO30e «IMHO3aBPBI», apoMop¢O3bl U npobnemy B -BOCTh U
«CyMYaThIe WINO0AIaNTAIN KJIaCCHOM 1 HE3aBepIICH-
MJICKOITUTAIOLIHE, XapakTepus30-BaTh | WHAUBUIYAIbHOU HOCTh CBOMX
«IUTalleHTapHbIE COCTOSIHHE y4eOHOoI B3IJIAJI0B Ha
MJICKOITUTAIOLIHE, OpPraHUYECKOTO JIESITETIBHOCTH. MHUp,
«T1aJIeoreH», mupa B me3o3oe, | II: IlpexctaBiaTe | BO3MOXKHOCTB
«HEOTEH, OCHOBHEBIE nHGOPMAaLHUIO B UX U3MEHEHHS.
«aHTPOIOTEHY. apoMopGO3bl 1 BHU/IE€ KOHCIIEKTOB,
XapaxkTepu3yroT WNOAANTalNK, | TaOJIUII, CXEeM.
OCHOBHBIE IEPHO/IBI pasBHUTHE )KHU3HU B | AHAIM3UPOBATS,
pa3BUTHS XKHU3HU HA KaifHo30€. CpaBHHBATb,
3emite B Me3030¢€ U 3HaTh OCHOBHBIE | KiIaccHU(UIMPOBATH
KaliHO30€. HanpaBJICHUS 1 000011aTh
[IpuBoasT IpUMEPHI 9BOJIFOINN MOHATHS.

OpraHu3MOB,
HaceJsBIINX

3eMIII0 B KaiHO30€ U

ME3030¢.
YcTaHaBIUBaIOT
MIPUYUHHO-

CJICACTBCHHEBIC CBA3H

pacTeHuit u
KHUBOTHBIX.
OOBACHITD CMEHY
TOCIIO/ICTBYIO-IITUX
TpyII pacTeHuit n
JKUBOTHBIX

CocTaBisTh TUIaH U
OTUYET 3KCKYpPCUHU.
K: OrcrauBas cBOIO
TOUKY 3peHus,
MIPUBOJUTH
apryMEHTHI,
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MEXIy YCIOBHAMH
cpelpl OOUTaHuA U
9BOJIIOLIMOHHBIMH
IPOLECCAMH Y
Pa3IMYHbBIX TPYIII
OpTaHHU3MOB.

CMBICIIOBOE UTEHHE C

MIOCIIEAYFOLIIM
3aI0JTHEHUEM
TaOJIHIIEL.
PaspabatsiBatoT
IUTaHAYpPOKa-
9KCKYPCHH B
KpaeBeqUeCcKui
My3€eH.

(mpuBOINTH
TIPUMEPHI).

HOATBEPIKIast UX
¢baxTamu.

64

Oo6odmarmmmn
i ypOK-
IKCKYypCHs
«Pa3Burtue
JKU3HH Ha
3emie»

DKCKypcus B
KpaeBeauecKui
My3ei

ToToBsar otuer 00
IKCKYPCHH

Otuet
00
9KCKYPC
uu

YMerth JaBaTh
oTpesieNieHue
TePMHUHAM.
HaswiBaTh
3BOJIIOLIMOHHBIC
JTaIlbl B )KU3HHU
3emun.
[epeuncasaTs ux
CBOICTBA U
3HAYEHHE,
XapaKkTepu30-BaTh
0COOCHHOCTH.

P:VYmeror
OpraHU30BBIBATh
BBITIOJTHEHHE
3a/laHuil y4uTess,
aHaJIM3UPOBATh
Ppe3yJIbTaThl CBOCH
paboTHI Ha ypoOKe.
II: Ymeror
BOCITPOM3BOINTD
HHPOPMAIIHIO TIO
MaMsITH, 1aBaTh
olpesiesieHue
TIOHSITHUSIM, CTPOUTh
peueBble
BBICKa3bIBaHHUS,
yCTaHaBJIHMBAaTh
MPUYNHHO-
CJIC/ICTBEHHBIC
CBSI3M.

Bribuparot
LIeJICBBIC U
CMBICJIOBBIC
YCTaHOBKH B
CBOUX
NEUCTBUIX U
MTOCTYTIKAX.

IKCKypeus

CocTaBuTh
0oTYéT 00
9KCKYpPCUH
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K: Ymenue
paborath B

TpyImnax,
00CyX1aTh

65,
66

9,10

AHTpPOIIOT€HHO
€ BO3JIECTBUE
Ha Ouochepy

AHTpOTIOTeHHOE
BO3JCHICTBHUE HA
ouochepy.
Hoocdepa.
IIpuponnsie
pecypchl.
JlabopaTopHas
pabdora

Ne5 «Ouenka
Ka4yecTBa
OKpYyXarolieu
cpens»

OmnpenensroT
MTOHSATHS
«aHTPOTIOTeHHOE
BO3/ICCTBUE HA
ouochepy»,
«HOOC(hEpay,
«TIPUPOTHBIE
pecypch».
XapakTepu3yroT
4yeJI0BeKa Kak
OHMOCOIIHAILHOE
CYIIECTBO.
OnuceIBaloT
SKOJIOTHUYECKYIO
CUTYAaIIHIO B T.
VbIHOBCKE U
VIIbsIHOBCKOH
00J1aCTH.
VcTaHaBnuBaoT
MIPUYHHHO-

CJICACTBCHHEBIC CBA3U

MEXIY
JIESITENIBHOCTBIO
YEJI0BEKa U
3KOJIOTMYECKUMHU
KpU3HCaMHU

YMenue
odopmist
Th
pabory,
JIeTIaTh
BBIBO/JIbI

VYMeTh 1aBaTh
onpeJieNieHue
TEPMUHAM.
OnuceiBaTh
JKOJIOTHYECKYIO
CUTYaIIUIO
r.CaHKT-
[etepOypra u
Jlenunrpanackoit

o0macTroOIacTH.

P: PaGoras mo
IJIaHy CPaBHUBATh
CBOH JICHCTBHS C
LIETIBIO.

CraBuTh yueOHYIO
3a/1a4y Ha OCHOBE
TOTO, YTO YXK€
U3BECTHO U
YCBOEHO, U TOTO,
YTO €elIe
HEU3BECTHO.
Onpenenenue
[I0CJIe10BATEIb-
HOCTH
MIPOMEXYTOUHBIX
LeJel ¢ yueToM
KOHEYHOT'O
pe3yJnbrara.
CocraBieHue I1aHa
u
MOCJIE0BATEILHOCT
U JEUCTBUM.
IIpenBocxuienue
pe3yiibTara u
YPOBHS YCBOCHHS.
Brigenenue u
OCO3HaHUE
yJarumcs Toro,
YTO y>K€ YCBOEHO U
YTO €I1€ MOJJIEKUT

Oco3HaT
€IMHCTBO U
1IEJIOCTHOCTh
opraHusma,
BO3MOXXHOCTb
ero
IMO3HABAEMOCT
¥ Ha OCHOBE
IOCTHIKEHUI
HAYKH.
VcranaBnuBa
FOT CBSI3U
MEXTY 1IeIbI0
yueOHOI
JIeATeIIbHOCTH
U €€ MOTHBOM.

JlaGopaTopH
asi padorta
Ne5 «Ouenka
Ka4yecTBa
OKpY’KaroIe
i cpeabh»

§54,
OTUET O
nabopa-
TOpHOH
pabore.
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YCBOCHHIO,
OIICHUBAHHE
KadecTBa M YPOBHSA
YCBOEHHSI.

I1: CamocrosTenn-
HOE BBIZICTICHUE U
(dbopMynHupoBaHHe
MMO3HABATEIBHOM
LETIH.

ITowuck u BBIIE-
JIEHHE He00X0-
IUMoit uH(Op-
MaIlMH.

Pedunexcus
c1oco0oB JIeHCTBUS,
KOHTPOJIb U OLICHKA
MIPOLIECCOB
JIEATEITBHOCTH.
AHanu3 00bEKTOB.
VcranoBieHne
MIPUIHHHO-
CIEACTBEHHBIX
CBSI3€H, CUHTE3 M3
JacTeu,
000CHOBaHHE.
BriaBuxenue
runote3. Ux
000CHOBaHHE.
IToctanoBka u
penieHne npoodiem:
(bopmynHupoBaHUe
npobuiem;
CaMOCTOATENBHOE
co3/71aHKe CITIOCOOOB
pemeHus mpobiaem
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ITOMCKOBOTO
xXapakrepa.

K: IlnanupoBanue
COTpYyIHUYECTBA-
onpeseNieHue
uenei, pyHkuunit
YYaCTHHKOB
00pa30BaTENLHOIO
mporiecca u
croco0oB
B3aUMOJCHCTBHS.
‘VYMeH#ne IoJIHO 1
TOYHO BBIpaKaTh
CBOH MEBICITH B
COOTBETCTBHUH C
3a/1auaMHy U
YCIOBUSMU
KOMMYHHKAIUSIMHU;
Brnanenue
MOHOJIOTHYECKOH U
IUAJIOTUYECKON
dbopmamu peyn.
NuunnuatusHOE
COTPYAHUYECTBO B
MOKCKE U cOope

nHpOPMAaLUH.
Cwmpricioobpaso-
BAaHHUC U
esernoaraHue.
67 11 OCHOBBI Pammonansnoe OnpenenstoT Tekymee | YMeTb naBaTh P:YMmeror Oco3HaBaTh §55
PAIMOHATBHOT | MPHUPOIONOIH30Ba | TOHATHS OIICHUBA | OmpeaecHue OpTraHU30BBIBAThH €JMHCTBO U
0 Hue. OO0IIecTBO «palroHaThHOE HHUE TEPMHUHAM. BBITIOJTHEHHE LIEJOCTHOCTD
MIPUPOJIOTIONB3 | OJTHOPA30BOTO MIPUPOIOTIOIH30BAHU HaswiBaTth 3aJJaHU{ YIUTENS, | OKPYXKAFOIIETO
OBaHHS noTpeOIeHUs e», «00IIeCcTBO OCHOBHBIE aHAITM3UPOBATh MHpa.
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OJTHOPa30BOTO TPUHIIUTIE] pe3ynbTaThl cBoeH | BricTpamBaTh
moTpeOeHns . Xapak panMoHAIHLHOTO paboThI Ha ypoke. | coOCTBeHHOE
TEPU3YIOT HCIOJIb30BAHUS II: Ymeror LIEJIOCTHOE
COBpPEMEHHOE MPUPOTHBIX BOCIIPOHM3BO/IUTH MHUPOBO33pPEHU
YeJIOBEUECTBO KaK pecypcos. nHpopmanuio 1o € LusL.
«o011eCTBO OOBACHATH MaMsITH, 1aBaTh
0JTHOPa30BOTO MOHSTHE orpeziesieHue
MOTPEOICHUS. «O06u1ecTBoO MOHSATHUSM, CTPOUTH
ObcyxnmaroT OJTHOPa30BOTO pedeBsie
OCHOBHBIE IIPUHIINTIB] MOTPEOICHUS». BBICKA3bIBAHHS,
pannoHaIbHOTO yCTaHaBINBAThH
HCTIONIB30BAHMSA MPUYHUHHO-
TIPUPOTHBIX CJIC/ICTBEHHBIC
pecypcoB CBSI3M.
K: Ymenue
paboTath B
rpyImnax,
o0cyxath
68 12 O6o0marwnm | Ypok- BricTymaror ¢ YmMmeTh naBath P: Ymeror Bribuparot
7 YPOK 110 KOH(bepeHL[I/IH COO6H1€HI/I$[MI/I 1o OIPCIACIICHNUE OpraHmn30BbIBATH LEJICBBIC 1
paznery teme. [Ipencrasnstor TEepMHHAM. BBITTOJTHEHHE CMBICIIOBBIC
«bnocdepnsriii pe3ynbTaThl y4eOHo- HassiBatb 3aJaHUH yIUTeNs, | YCTaHOBKH B
YPOBEHbY HCCIIeI0BATEbCKOM, OCHOBHBIE aHATM3NPOBATH CBOMX
MIPOEKTHOM riio0abHbIe pe3yJbTaThl CBOCH | AEHCTBHSX U
JEeATeIbHOCTH po0IIeMbl paboTHI HAa YpOKE. | mOCTymKax.
YyeJIOBEUECTBA, II: YMmeroT
TMEPEUYUCIIATD UX BOCIPOM3BOJUTH

CBOMCTBA U
3HAYEHUE,
XapaKTepU30-BaTh
OCOOEHHOCTH .

nHPOPMALUIO TIO
IIaMsATH, 1aBaThb
olpezieIeHUE
HOHSATHUSM, CTPOUTh
peueBsle
BBICKa3bIBaHMUS,
yCTaHaBJIMBATh
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MPUYHUHHO-
CIIC/ICTBCHHBIC
CBSI3H.

K: Ymenue
paboTath B
rpymnmax,
00CyX1aTh

Kpurepun u HOpMBbI OlIeHKH 3HAHMI M YMEHH 00y4al0IIUXCs 32 YCTHBIN OTBeET.

Ouenka '"S'" craBurcs, eciiu yYeHHK:

1.IToka3pIBaeT rryOOKOE ¥ TIOJTHOE 3HAHKE M IIOHMMaHUE BCETO MPOrPaMMHOI0 MaTreprasa; NOJTHOE TOHMMaHHE CYITHOCTH PAacCMaTPUBAEMBIX TOHATHH,
SABJICHUW U 3aKOHOMEPHOCTEN, TEOPUH, B3aUMOCBSI3EH.

2.YMeeT cOCTaBUTh MOJHBIN U IIPAaBUIIbHBIA OTBET HA OCHOBE U3YYEHHOI'O MAaTEPHaa; BbIACIATD INIABHbIE ITOJIOKEHUS, CAMOCTOATENBHO OATBEPKAATh
OTBET KOHKPETHBIMU NpUMEpaMH, (pakTaMu; CaMOCTOSATENILHO M apryMEHTUPOBAHO JeJlaTh aHaINU3, 0000IEH s, BBIBObl; YCTaHABINBATh MEKIIPEAMETHBIE
CBsI3U (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHWN) U BHYTPHUIIPEIMETHbIE CBSI3U, TBOPUECKU MPHUMEHATh MOJIYYEHHBIE 3HAHUSA B HE3HAKOMOH CHUTYaluH,
[I0CJIe10BATENIbHO, YETKO, CBSI3HO, 000CHOBAHHO U 6€30111M00YHO U3iararh y4eOHbIi MaTepuai. YMeeT COCTaBIATh OTBET B JIOTMUYECKOH MOCIIe10BATEIbHOCTH
C UCHOJIb30BaHUEM NPUHATON TEPMUHOJIOTUH; JeJIaTh COOCTBEHHBIE BBIBOABI; (DOPMYIHPOBATh TOUHOE OIpEe/IEeHEe U UCTOJIKOBAHUE OCHOBHBIX IOHITHH,
3aKOHOB, TeOpHil. MOXKET NMpu OTBETE HE MOBTOPATH JOCIOBHO TEKCT yue€OHHMKA; U3Jlararth, MaTepuai JUTEPAaTYPHBIM S3bIKOM; IPABUIIBHO U 0OCTOSTEIHHO
OTBEYATh Ha JIONOJHUTENbHBIE BOIPOCHI YUUTENS; CAMOCTOSITENILHO U PallMOHAIBHO UCIOIb30BaTh HAIISIHbIE TOCOONS, CIIPaBOYHbIE MarepHalibl, y4eOHUK,
JIOTIOJIHUTENBHYIO JIUTEPATypy, NMEPBOMCTOUHUKH; NPUMEHSATh CHUCTEMY YCIOBHBIX OOO3HAUEHWI NpU BEACHUM 3aluCcel, CONMPOBOXKIAIOUIUX OTBET;
MCIIOJIb30BAaTh JUIsl JOKAa3aTeIbCTBA BHIBOJIOB U3 HAOIIOIEHUHN U ONIBITOB.

3.CamocToATeNbHO, YBEPEHHO U 0€30IHMO0YHO MPUMEHSET MOJyYeHHbIE 3HaHUS B PELICHUH Npo0JieM Ha TBOPYECKOM YpPOBHE; AOMYCKaeT He Oojee
OZTHOTO HeZ0uéTa, KOTOPBIA JIETKO HCIpaBIseT MO TPEOOBAaHMIO YUUTEINs; UMEEeT HEeOOXOIMMble HaBBIKM PAa0OOThHl ¢ MPUOOpaMH, YepTEKaMHU, CXEMaMH,
rpaduKamMu, KapTaMu, COIYTCTBYIOIIMMH OTBETY; 3alIUCH, CONPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Onenka '"4'" craBurcs, eC/Iu yYeHHK:

1. IToxa3bIBaeT 3HaHMs BCETO M3yYEHHOIO MPOrPaMMHOI0 Marepuraina. /[aét moiaHsli U MPaBUIIBHBIN OTBET HA OCHOBE N3YYEHHBIX TEOPUM; JOMYCKAET
HE3HAYUTEJIbHbIE OLIMOKN U HETO0UETHI IIPU BOCIIPOU3BEIECHUN U3yYEHHOIO MarepHasa, HeOObIINe HETOYHOCTH IPU UCIOIb30BAaHUM HAYYHBIX TEPMUHOB
WJIU B BBIBOJIAaX, 0000IIEHUSX 13 HaOmoeHnid. Marepuai uziaraet B OnpeaeEHHON JJOTHYECKOM MOCIIeI0BaTEIbHOCTH, TIPH ATOM JIOTTYCKAaeT OJTHY HETPYOyIO
omnOKy WM He Oojiee JBYX HEHAOYETOB, KOTOPHIE MOXKET HCIPABUTh CaMOCTOSATENbHO MpHU TPeOOBAaHUU WM HEOONBIIOW MOMOLIM MpenojaBares;
HNOATBEPKAAET OTBET KOHKPETHBIMH IPUMEPAMU; TPABUIIBHO OTBEYAET Ha JTOTIOJIHUTEIbHBIE BOIIPOCH] YUUTEIS.
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2.YMeeT caMOCTOSITETIbHO BBIACTATH ITIABHBIE TMOJIOKEHHS B M3Y4EHHOM MaTepHalie; Ha OCHOBaHUM (DaKTOB M MPUMEPOB 000011aTh, A€TIaTh BHIBOIBI.
VYcranaBnuBaTh BHYTPUIIPEAMETHBIE CBSI3H. MOXET MPUMEHATH MOJYUYCHHbIE 3HAHUS Ha MPAKTUKE B BUIOM3MEHEHHON CUTYyallMH, COOJI0ONAaTh OCHOBHBIE
npaBujia KyJIbTypbl YCTHOM peUH; UCIOIb30BaTh IPU OTBETE HAYYHBIC TEPMUHBI.

3. He obnamaer noCTaroyHbIM HAaBBIKOM PabOTHI CO CIPABOYHON JUTEPATypoH, y4eOHHKOM, MEPBOMCTOYHHUKOM (MPaBUIBHO OPUEHTUPYETCS, HO
paboTaet MeJJICHHO)

Ounenka '"3'" craBurcs, eCjid yYeHUK:

1. VYcBaumBaeT OCHOBHOE colep:KaHHE y4eOHOro marepualna, HO UMEeT MpoOenbl, He MPENSITCTBYIOIINE AallbHEHIIEMY YCBOEHHUIO MPOrPaMMHOTO
Mmarepuaia.

2. Wsnaraer marepuas HECUCTEMAaTU3MPOBAHHO, (PparMEHTApHO, HE BCErJa IOCIEN0BATENIbHO; MOKa3bIBAET HEJOCTATOYHYIO CHOPMHUPOBAHHOCTH
OTACTBHBIX 3HAHUH M YMEHHWH; c1ab0 apryMEHTHPYET BBIBOABI U O0OOIIEHUS, JOMYCKAeT OMMOKH MpHU MX (OPMYIHPOBKE; HE HCIOJIB3YeT B Ka4eCTBE
JI0Ka3aTeNIbCTBA BBIBOABI M 0000IICHNs N3 HAOIIONEHHH, OTTBITOB HIIH JIOMYCKAET OMIMOKY TPU MX M3JIOKEHUN; AT HEYETKUE ONPEISIICHUS TIOHS THIA.

3. HcnbIThIBaeT 3aTpyAHECHUS] B IPUMEHEHUH 3HAHUM, HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4 Pa3IMYHBIX TUIIOB, IPAKTUYECKUX 3a/IaHUH; IPU O0BSICHEHUH
KOHKPETHBIX SIBJICHUN Ha OCHOBE TEOPUH M 3aKOHOB; OTBEYACT HEMOJIHO HA BOIPOCHI YUUTENs WJIM BOCHPOHM3BOIUT COAEPKAHHME TEKCTa ydueOHHKa, HO
HEIOCTAaTOYHO MMOHUMAET OT/IeJIbHBIC TTOJOKECHHSI, UMEIOIIUE BAXKHOE 3HAUYEHUE B 3TOM TEKCTE, IOMYCKasi OJHY-/[BE TPyObIe OIINOKH.

Onenka '"2'" craBurcs, €C/IU yYEHHK:

1. He ycBauBaeT 1 He pacKpbIBaeT OCHOBHOE CO/Iep)KaHHE MaTepuaa; He 3HaeT WU He MOHUMAET 3HAYUTENbHYIO YacTh MPOrPaMMHOT0O Marepuaia B
npejenax NoCTaBIEHHBIX BOIIPOCOB; HE JIETAeT BHIBOJIOB U 0000IIEHUH.

2. Nmeer cnabo chopMUpOBaHHBIE U HEMIOIHBIE 3HAHUS, HE YMEET IPUMEHSTh UX MPU PELICHUH KOHKPETHBIX BOIPOCOB, 3a/1a4, 3aJJaHUil 110 o0pasiy.

3. Ilpu oTBeTe Ha OJIMH BOIIPOC JOMYCKaET O0JIee ABYX IpyOBIX OMMOOK, KOTOPHIE HE MOXKET UCTIPABUTD JIAXKE TIPU MMOMOIIH YIUTEIIA.

Kputepun u HOpMbI OlleHKH 3HAHUI M YMEHUI 00y4alolUuXCs 32 CAMOCTONITE/IbHbIE MUCbMEHHbIE H KOHTPOJIbHbIE Pa0OTHhI.

Ouenka «5» cTaBUTCS, €CJIM YYEHUK:

1. Brimomnnsiet paboty 6€3 omunOoK 1 (UIK) AONMyCKaeT He 0oJiee OHOrO HEJOUETA.

2. Cobmromaet KynbTypy MUCbMEHHOM peun; mpaBuia opopMiIeHUs] TUCbMEHHBIX paboT.

Ouenka «4» cTaBUTCSH, €CJIH YYCHUK:

1. BpIMONHSIET MTHCHMEHHYIO pabOTy MOJHOCTHIO, HO JIOMYCKAeT B HEH He Oojiee 0IHON HEerpyOoOl OMMOKHM M OHOTO HeAoueéTa U /min/ He OoJiee TByX
HEJIOYETOB.

2. CoOmromaet KyJabTypy MUCHbMEHHOM pedH, mpaBuiia 0pOpMIICHHUS TMCbMEHHBIX Pa0OT, HO -J0ITyCKaeT HeOOIbIIE TOMAPKH TIPH BEICHUH 3aIICEH.

Onenka «3» cTaBUTCH, €CJIM YYCHUK:

1. TIpaBUIBHO BBIMOJIHSET HE MEHEE TIOJIOBHHBI pa0OTHI.
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2. Jlommyckaet He Oosee OBYX rpyObIX OMHMOOK, WM He Oojiee OAHOW TpyOOi, OAHON HErpyOol OMMOKK M OJHOTO HEM04ETa, Wi He Oomee TpEx
HEerpyObIX OIIMOOK, WM OJHON HErpyOOi OMHMOKK U TPEX HENOYETOB, WIIM IPU OTCYTCTBHH OIIMOOK, HO TIPH HAJTMYUH MIATH HEAOUETOB.

3. JlomyckaeT HE3HAYUTEIHHOE HECOOIIOICHNE OCHOBHBIX HOPM KYJIBTYphl TUCBMEHHOW peuH, MpaBmil 0hpopMIICHUS! MTUCbMEHHBIX PaloT.

OuneHka «2» CTaBUTCS, €CJIN YYECHHUK:

1. IIpaBWJIBHO BBIMOJIHAET MEHEE MTOJOBUHBI TMCbMEHHOM padOoTHI.

2. JlomyckaeT 4ncio OIMOO0K M HEOUETOB, IPEBOCXOIAIIEE HOPMY, ITPH KOTOPOH MOKET OBITh BhICTaBJIeHA OrleHKa "3".

3. JlomyckaeT 3HaUUTEIbHOE HECOOIIOCHHE OCHOBHBIX HOPM KYJIBTYpbl TUCBbMEHHOM peuH, IpaBuil OPOPMIIEHHUS TUCbMEHHBIX paboT.

Kpurtepuu u HOpMbI OlleHKM 3HAHUI U YMeHUIi 00y4YaroluXcsl 32 NPaKTHYeCKHe U J1a0opaTopHble padoThl.

Ounenka «5» cTaBUTCS, €CJIN:

1. TlpaBWJIBHON CaMOCTOATENBHO OIpeNeNseT Ielb JaHHBIX paloT; BBIOIHSAET PabOTy B TOJIHOM O0BEME C COONIOICHHEM HEOOXOIMMOM
MIOCTIeIOBATENILHOCTHU TIPOBEJCHHS OTIBITOB, H3MEPEHUH.

2. CaMOCTOATENBbHO, PALIMOHAIBHO BBIOMPAET U TOTOBUT JJIsl BBIIIOJHEHUS PabOT HEOOX0JMMOE 000PyA0BaHHE; IPOBOJUT JaHHbIE Pa0OTHI B YCIOBUSX,
o0ecrneYnBaroMX NOTy4eHue Hauboiee TOUHBIX PE3YJIbTaTOB.

3. I'paMOTHO, JIOTHYHO OIHUCHIBAET XOJ MPAKTUYECKUX (J1aOOPATOPHBIX) PabOT, MPaBUILHO (GOPMYIUPYET BBIBOJbI; TOYHO M aKKypaTHO BBIIIOJHSET BCE
3aIuCH, TaOIMILbI, PUCYHKH, YEPTEXKHU, TPAPHUKH, BEIYUCIICHHS.

4. TlposiBisieT OpraHU3alMOHHO-TPYIOBbIE YMEHUS: MOAJCPKHUBAET YUCTOTY pabodyero Mecra, HOpsA0K Ha CTOJIE, SKOHOMHO PacXoayeT MaTepualbl;
coOroIaeT npaBuiia TEXHUKH 0€30IaCHOCTHU IIPU BHIIOJHEHUH paboT.

Ounenka «4» CTaBUTCS, €CJIH YYEHUK:

1. BolnmonHsieT nmpakTUyeckyro (J1aboparopHyr0) paboTy MOJHOCTBIO B COOTBETCTBUM C TPeOOBAaHUSIMHU IPU OLCHUBAaHMM pe3yibraTtoB Ha "5", HO
JIOITYCKAeT B BHIYHCIICHUSX, U3MEPEHUSX JBa — TPU HEJ0UYETA MITH OIHY HErpyOyro OMMOKY M OIMH HETOUET.

2. Ilpu opopmiieHnH paboT AOMYCKAeT HETOYHOCTH B ONMCAHUM XO/a ISHCTBUH; 1eTaeT HEeToJIHbIEe BBIBOJBI IPU 00O0OIIEHUH.

Onenka «3» cTaBUTCH, €CJIM YYCHUK:

1.1 IIpaBunbHO BhINONHSAET paboTy HEe MeHee, 4yeM Ha 50%, oJHaKo 0OBEM BBIITOJHEHHOM YacTH TaKOB, YTO MO3BOJISIET MOJYYUTh BEPHbIE PE3YNIbTaThl U
c/ieNaTh BBIBOJIbI IO OCHOBHBIM, IPUHIIUITHAIIBHBIM BaKHBIM 3a7[a4aM paOOTHI.

2. Tlombupaer obopymoBaHHe, MaTeprall, HAYMHAET PA0OTy C TIOMOIIBIO YUUTENS; MM B XOJ€ TPOBEICHHUS M3MEPECHUH, BBIYUCICHNN, HaOII0Me HIN
JIOTTYCKaeT OMIMOKH, HETOUHO (OPMYITHPYET BBIBOABI, 000OIICHHUS.

3. TlpoBomuT paboTy B HEPAIMOHATIHHBIX YCIOBHUSAX, YTO MPUBOANT K TIOITYUICHHUIO PE3YIBTATOB C OOJIBIITUMHE ITOTPEITHOCTSIMH; WA B OTYETE JOITYCKAET
B 00IIel CIIO)KHOCTH He OoJiee IBYX OMMOOK (B 3alUCAX YHCEIl, pe3ylIbTaTOB U3MEPEHHM, BEIYUCICHHM, COCTaBIeHUH rpaduKoB, TabIUI, CXeM U T.1.), HE
UMEIOIIUX ISl JAHHOW PabOThl MPUHIMITHAATIBHOTO 3HAYEHUS, HO MOBIUSABIINX HA PE3y/IbTAT BHIMOJIHEHUS.
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4. JlomyckaeT rpy0Oyro OmMOKY B XO/J€ BBIIIOJHEHUS Pa0OTHI: B 00BSICHEHUH, B O(OPMIICHHH, B COOTIOICHUH MPABHJI TEXHUKH OE€30MIaCHOCTH, KOTOPYIO
YUEHUK HUCIIPaBIISET 110 TPEOOBAHUIO YUUTEIS.

Onenka '"2" craBuUTCSH, €CJIM YYCHUK:

1. He onpenenser caMOCTOATENBHO LEJIb PA0OThI, HE MOXKET 0€3 MOMOILU YUUTENs TOAIOTOBUTH COOTBETCTBYIOIIEE 000OPYI0BAHUE; BBIIIOIHSIET padoTy
HE MOJIHOCTBIO, M 00BEM BBINOJIHEHHOM YacTH HE M03BOJISET CAEaTh IPAaBUIIbHbIE BHIBOJIBI.

2. Jlonyckaer /Be U Oosiee rpyOble OIIMOKH B XOz€ pabOT, KOTOPbIE HE MOXET UCHPABUTh 110 TPEOOBAHMIO MEJarora; UM MPOU3BOIUT U3MEPEHUs,
BBIUHUCIICHUSI, HAOIIOJICHNS] HEBEPHO.

Kpurtepuu u HOpMbI OlleHKH 3HAHUI U YMeHUIi 00y4yalomuxcs 3a Ha0/101eHHeM 00bEeKTOB.

Ouenka «5» craBUTCH, €C/IH YYCHUK:

1. IlpaBUIbHO MPOBOAMUT HAOJIOAECHUE IO 3a/IJaHUI0 YUUTEIS.

2. BpigensieT cymecTBeHHbIE TPU3HAKH Y HAOII0IaeMoro 00beKTa, mpoiecca.

3.  I'pamotHO, 10rHyHO OhOpMIIET pe3ynbTaTbl CBOMX HaOMOAEHUH, fenaeT 0000IIeHNs, BBIBOIBI.

Ouenka '"4'" craBurcs, eciM y4eHHK:

1. IIpaBWIBHO MPOBOJUT HAOIIOACHUE TI0 3aJAHUI0 YUUTEJIS.

2. JlomyckaeT HETOYHOCTH B XOZ€ HAOIIONCHMN: NpPU BBIIEICHUHU CYIIECTBEHHBIX IMPHU3HAKOB Yy HaOmogaeMoro oObeKTa, Mmpolecca Ha3blBaeT
BTOPOCTEIICHHBIE.

3.  HeOpexHO uin HeTOYHO OPOPMIISET pe3ySIbTaTbl HAOMIOAEHUIA.

Ounenka '"3" craBuUTCSH, €CJIM YYCHUK:

1. lomyckaet ogHy-1Be TpyOble OIIMOKN MJIM HETOYHOCTH B IPOBEICHNUN HAOIIONEHUH 110 3aJaHUI0 YUUTES.

2. Ilpu BblAEIEHUY CYIIECTBEHHBIX IPU3HAKOB Y HAOII0aeMOro 00BEKTa, MPOIIecCca HAa3bIBAET JIMIIL HEKOTOPbIE U3 HUX.

3. Jlomyckaet ofHy-aBe rpyOble OIMOKH B OOPMIIEHUN PE3YIbTAaTOB, HAOIIOIEHUH U BHIBOJIOB.

Onenka «2» cTaBUTCS, €CJIH YYCHHK:

1.JlomyckaeT TpU-4eThIpe TpyOble OMMOKH B TPOBEAECHUHU HAOIIONEHUH 0 3aJaHUIO0 YUUTEs.

2. HemnpaBuiabHO BbIJIENSET MPU3HAKU HAOIIOIAEMOro 00beKTa, mpolecca.

3. Jlommyckaet Tpu-4eThipe TpyObie OMTUOKN B 0(DOPMIICHUH PE3YIbTAaTOB HAOIIONCHUA U BHIBO/IOB.

100



