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IHosicHuTEeNLHAA 3aNIUCKA

PaGouas nmporpamma 1o 6HOJI0THH COCTaBiIeHa B cOOTBETCTBUU ¢ DenepanbHbIM 3akoHOM «O06 obpazoBanuu B Poccuiickoit @enepanun», ¢ denepaibHbIM
roCyJapCTBCHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO 001ero oopazosanus ([Ipukas MunuctepcTBa 0Opa3oBanus U Hayku Poccuiickoit @enepariun),
c [Ipukazom MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepannu «O0 yTBEepKIACHUH U MOPSAIKE OPraHU3aIMK U OCYIIECTBICHUS 00pa30BaTeIbHOM
TESTeTHHOCTH TT0 OCHOBHBIM 00pa30BaTeIbHBIM IIPOrpaMMaM HA4aIbHOTO OOIIET0, OCHOBHOTO OOIIIEro M CpeIHero odmiero oopazoBanusy, ¢ [lpukazom
MunuctepctBa oOpazoBanus u Hayku Poccuiickoit @enepannu «O0 yrBepx)aeHUH (peepanbHbIX NepeyHel yueOHUKOB, peKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
HCTIOJIB30BaHUIO B 00pa30BaTEIHLHOM MPOIIECCe B 00Pa30BaATEIBHBIX YIPEKICHHUSX, PEATU3YIOIUX 00pa30BaTeIbHbIC IPOTrPaMMBI 00IIET0 00pa30BaHUS.

buonorus xak y4eOHbIN IpeAMET — HEOThbeMJIeMasl COCTaBHas YaCTh €CTECTBEHHOHAYYHOI'0 00pa30BaHMs Ha BCeX YpOBHsIX oOyueHus. Kak onuH u3
BOXHEUIIINX KOMIIOHEHTOB 00pa3oBaTesibHON 00macTH «EcTecTBO3HaHUE» OUOJIOTHSI BHOCUT 3HAYUTENIBHBIN BKIIAJ B JJOCTIDKEHHE 1esieil 001iero o0pa3oBaHus,
obecreyrBasi OCBOEHHE YYaIlUMUCS OCHOB YYEOHBIX AUCLUILINH, PAa3BUTHE UHTEIICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN, (POPMHUPOBAHUS HAYYHOIO
MHUPOBO33PEHHUS U IEHHOCTHBIX OPUEHTALIUH.

Hannas paboyast nmporpamma o ouosioruu — 9 xiace. «buomnorusi. Beenenue B 001Iyr0 OHOIOTHIO» - MOCTPOSHA HA OCHOBE (DYHIAMEHTAIBHOTO SIpa
coZiep>KaHusl OCHOBHOTO 00111ero 00pa3oBaHus, TpeOOBaHUHN K pe3ysibTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOILEro
oOpa3oBaHUsl, Tp€OOBaHUI K CTPYKTYpEe OCHOBHOW 00pa30oBaTesIbHOI MporpaMMbl, NpoNUcaHHbIX B deepaibHOM IroCy1apcTBEHHOM 00pa30BaTeIbHOM
CTaHJIapTe€ OCHOBHOI'O 0011ero 00pa3oBaHus, a Takke KoHlenuum 1yxoBHO-HPaBCTBEHHOTO Pa3BUTHS U BOCIIMTaHUsA rpaxaannHa Poccun. B Helt Taxke
YUUTBIBAIOTCSI OCHOBHBIE UJIEU U MTOJIOKEHHSI TPOrpaMMbl pa3BUTHS M (POPMUPOBAHMS YHUBEPCATIBHBIX YUE€OHBIX AEUCTBUI 00yUaronmxcs Uit 001Iero
o0Opa3oBaHms, COOITIOAETCS TPEEMCTBEHHOCTh C padoueil mporpaMMoi - buosorus. 5 — 9 knaccel: yaueOHo-MeToauueckoe rnocoodue/ coct. I'. M. TlanbasieBa. —
M.: [Ipoda k YMK nox penakuueii npodeccopa, 1okropa negarornyeckux Hayk B.B.[laceunuka

Ilesin OM010rHYeCKOro 00Pa30BaAHUS B OCHOBHOM 1IKoJIe OPMYIHPYIOTCS Ha HECKOJIbKUX YPOBHAX: TJI00aJIbHOM, METAIIPEAMETHOM, JINYHOCTHOM U
IIPEeIMETHOM, a TaK)Ke Ha ypOBHE TpeOOBaHUH K pe3ybTaTaM OCBOCHMSI COIEPKaHMSI IPEAMETHBIX TporpaMM. ['mo0anbHbIe eI OMOJI0rHYeCKOro
00pa3oBaHUs ABISIOTCS OOLIMMHU U1 OCHOBHOM U cTapiuei mKkosibl. OHM ONpeAesstoTCs COLUATbHBIMUA TPEOOBAaHUSAMH U BKIIIOYAIOT B CEO0S:

e (COHAJIM3AIINIO 06yqaeMHx KaK BXOXICHHUEC B MUP KYJIbBTYPhI U COUAJIBHBIX 0THOHI€HI/II>1, O6€CH€'—II/IB3IOHI€€ BKJIFOYCHUEC YyYaAIIUXCAd B TY UJIU UHYIO
rpymiy ujin O6IJ_IHOCTL — HOCHUTCJIA €€ HOPM, HGHHOCTCﬁ, OCBaWBACMBIX B IMMPOL[ECCEC 3HAKOMCTBA C MUPOM JKUBOI MMpUpoOAbI;

e mnpuolIIeHHe K TO3HABATEIBHOM KYJIbType Kak CUCTEME MT03HABATENbHbIX (HayYHBIX ) IEHHOCTEH, HAKOIUIEHHBIX 00IIIeCTBOM B cepe O1oIornyecKon
HayKHU.

buonorunyeckoe 06pa3OBaHI/IC IIPpHU3BaHO 00eCIeYnTh:

e OPHWEHTALHIO B CHCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH: MIPU3HAHNE BBICOKOW IICHHOCTH JKU3HU BO BCEX MPOSBICHUSX, 37I0POBbS CBOCTO M JPYTUX
JIIOJICH; 9KOJIOTHIECKOE CO3HAHUE W BOCITUTAHHE JTFOOBH K TIPUPO/IE;



e Pa3BUTHUE IIO3HABATCIBHBIX MOTHUBOB, HAITPABJICHHBIX HA IIOJYYCHHNEC HOBOI'O 3HAHUA O JKHBOI nmpupoac, NO3HABATCIIbHBIX KaY€CTB JINYHOCTH,
CBs3aHHBIX C YCBOCHHEM OCHOB HAaYYHBIX 3HaHPII>i, OBJIAICHUEM MECTOJaMH UCCIICAOBAHUSA IIPUPOIbI, (bOpMI/IpOBaHI/IeM HHTCJICKTYAaJIbHBIX YMeHHﬁ,

e OBJIAJICHUE KIIIOYCBBIMHU KOMIICTCHTHOCTAMMU y‘-ICGHO-HO?:HaBaTeJIbHBIMI/I, I/IH(l)OpMaI_[I/IOHHLIMI/I, HCHHOCTHO-CMBICJIOBBIMU, KOMMYHHUKATUBHBIMU

e (¢opMupoOBaHHeE Yy y4aIIMXCS ITO3HABATEIBHOM KYJIbTYpPbl, 0OCBAUBAEMOW B IIPOLIECCE NTO3HABATEIBHON IESITENBHOCTH, U 3CTETUYECKON KYJIbTYPhI KaK
CHOCOOHOCTH K AMOLMOHATIbHO-1IIEHHOCTHOMY OTHOIICHHIO K 00BEKTaM >KUBON IMPUPO/IBI.

OT160p comepkaHus B MPOTrpaMMe MPOBEJICH C YIETOM KYJIbTYpOOOPa3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPBIM YYaIIHeCs TOJDKHBI OCBOUTH COJIEPIKaHNE,
3HAYMMOE JUIsl (POPMHUPOBAHUS ITO3HABATEIIPHOM, HPABCTBEHHOW M ACTETUUYECKOHN KYJIBTYPhI, COXPAaHEHHS OKPYKAIOUIEH Cpeibl 1 COOCTBEHHOTO 370POBBS, IS
MOBCEHEBHOW KU3HU U NMPAKTUYECKON AEATEIbHOCTH.

[Toctpoenue yueOHOTO copepkanus Kypca ouonoruu corntacHo Y MK mox penakiueit B.B.Ilaceunnka ocymiecTBIsSETCS MOCISI0BATEIIBHO JIOTHKE OT O0IIETO K
YaCTHOMY C y4€TOM pealli3alliid BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBsi3el. B OCHOBY MOJI0KEHO B3aUMOACHCTBHE HAYYHOT0, T'yMaHUCTHYECKOTO,
KYJIbTYPOJOTUYCCKOro, JUIYHOCTHO-ACATCIbHOCTHOIO, HCTOpHKO-HpO@HGMHOFO, HHTCIrpaTUBHOI0, KOMIICTCHTHOCTHOI'O IMOAXOJ0B.

COI[Cp)KaHI/Ie KypcCa HallpaBJICHO Ha (I)OpMI/IpOBaHI/Ie YHUBCPCAJIBbHBIX y‘le6HHX ﬂeﬁCTBHﬁ, 06€CH6‘II/IBaIOH_II/IX Pa3BUTHUC TO3HABATCIIBHBIX U KOMMYHUKATHBHBIX
Ka4eCTB JIMYHOCTH, OCHOBY KOTOPBIX COCTABJIAIOT: YMCHUS BUACTD HpOGJIGMI)I, CTaBUTBh BOIIPOCHI, KHaCCHq)HIIHpOBaTL, HaGHIOIIaTI), IIPpOBOAUTD y‘-Ie6HBIe
OKCIICPUMCHTHI, 1CJIaTh BLIBObI, 06’bHCH${TB, AOKa3bIBATh, 3alMUIIATh CBOU UJICH, NAaBAThb OMPCACIICHUA IIOHATUAM, CTPYKTYPUPOBATHL U JP. anmnec;l
BKJIFOYAIOTCS B KOMMYHUKATUBHYIO y‘IC6Hy10 JACATCIbHOCTD, I'IC Hpeo6naaa10T TAaKHEC €€ BUAbI, KaK: YMCHUC ITIOJIHO U TOUYHO BbIpa’XaTb CBOW MBICJIH,
APTYMCHTHUPOBATH CBOIO TOYKY 3pCHU, pa6OTaTb B I'pyHIic, mpeaACTaBIsITh U COO6H_IaTB I/IH(1)OpMaI_II/IIO B YCTHOﬁ W TUCHMEHHOM (bopMe, BCTYIIAaTb B JHUAJIOT U
T.O. I[aHHaH JACATCIIBHOCTD CBA3aHa C BHGypO‘IHOfI ACATCIBbHOCTBIO YHalIUXCA.

Pabouas npoepamma opuenmuposana na yueoHux:

[Taceunuk B.B. buonorus: Beenenue B o01ryto 6uomnoruto. 9 ki.: yueonux/ B.B.ITaceunuk, A.A.Kamenckuii, E.A. Kpukcynos, I'.I".IlIBenioB. — 3-e u3 .,
crepeoturt. — M.: [Ipoda.

MartepuanbHo-TexHuueckasa 6asa nporpammsbl «TouKa pocra» - Uudposasa nabopatopusa Relon:
1)becnpoBoAHOI MyNbTUAATYUK

(- AaTYMK TemnepaTypbli

- BATYUK OTHOCUTENbHOM BNAXKHOCTU BO3AyXa

- BATYMK OCBELLEHHOCTH

- AaT4mK pH

- BATYUK INEKTPONPOBOAUMOCTU

- BAaTYUK TemnepaTypbl OKpyXKatowei cpeabl)

2)Uundposasn Buaeokamepa

3)PTyTHbIV TEpMOMETP



OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA
Ilenv npozpammer:

dopMUpOBaHUE Y yUAIIUXCS ONMPEACICHHOT0O MUHUMYMa 3HAHHIA 110 00IIel OMOIOTHH, TOATOTOBKA U BOCIIUTAHUE JINYHOCTH, IIOHUMAIOIICH 3HAYCHU € KU3HU
KaK HaWBBICIICH IEHHOCTH, YCBOMBIICH TEOPUHU, 3aKOHBI, 3aKOHOMEPHOCTH, MOHITHSI, HAYYHbIE U JJOTHYECKHE METO/Ibl OMOJIOTMYECKOTO MO3HAHUS,
obnanaromeit yMeHussMU 3P(EKTUBHO MPUMEHSThH 3HAHUS O 3JI0POBOM 00pa3e KU3HU, COXPAHEHUH, OXpaHe MHOT000Opas3us SKOCUCTEM U BUJIOB.

3aoauu npozpammol:

1. HU3YUCHUC CTPOCHUA U 33.KOHOMCpHOCTCI>i Q)YHKHI/IOHI/IpOBaHI/IH OpraHu3mMoB, MHOFOO6pa3I/I${ JKU3HU, IPpOUCCCOB HHANBUAYAIIBHOTO U HCTOPUICCKOT'O
Pa3BUTH:A, XapaKTEpa B33.PIMOI[€IZCTBI/I$I OpTraHru3MOB U CPCAbl O6I/ITaHI/I$I, HaCJICACTBEHHOCTH U U3MCHYHNBOCTH,

2. Pa3BUTHEC YMCHUS AHAJIIUTUYCCKHU ITOAXOANUTDh K U3YyHYCHUIO SIBICHUM IMpUpOAbI U 06HICCTBGHHOﬁ JKHN3HU,

3. BOCHUTaHWE MPUHIIUITHAIBHO HOBBIX MOJIX0/I0B K PEIICHHIO PA3HOOOPA3HBIX TCOPETUUCCKUX M MPAKTHYECKUX MPOOJIEM BO BCeX 00JaCTAX
YeJIOBEUCCKOM JKU3HH,

4, MPUMCHCHUC MMOJTYYCHHBIX 3HAaHUU U YMCHI/Iﬁ JJIA pCHICHUA HpO6J’IeMHHX OHOJOrHYECKUX 3aJlad UCCJICAOBATCIILCKOI'O XapaKTepa.

5. yMEHHUH M HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATENBHOCTH U KIIFOUEBBIX KOMIETEHIIMH. B 3TOM HampaBneHH NpUOPUTETHBIMU ISl Y4€OHOTO
npeamera «buosorus» Ha ypoBHE OCHOBHOTO 00IIero 00pa30BaHus SBIISIOTCS: paCllO3HaBaHUE OOBEKTOB, CPAaBHEHHE, KIIACCU(DHUKALIVS, aHATIU3,
OLICHKA.

Kypc 6uonoruu Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus HAIMIpaBJeH HAa OPMUPOBAHUE Y YUAIIMXCS MPEACTaBICHUN 00 OTIMYUTEIHHBIX 0COOEHHOCTSX
KUBOU MPHUPOJIBI, €€ MHOTOOOPA3UH U IBOIIOIHH, YETIOBEKE, KaK OMOCOIMAILHOM cyllecTBe. Matepuan nogo0paH ¢ y4eToM KyJIbTypOCOOOpa3HOTo MOAX0/a, B
COOTBCTCTBHUH C KOTOPBIM ydJallUCCAa JOJIPKHBI OCBOUTL COACPIKAHUC, HCO6XOI[I/IMO€ JJIA q)OpMI/IpOBaHI/IH HOSH&B&TCJ’IBHOﬁ, HpaBCTBeHHOﬁ M DCTETHYECKOU
KYJIbTYpPbI, COXpaHEHUS OKPYKAIOIIEH Cpeibl U COOCTBEHHOTO 3/10POBbSL.

B 9 knacce yuamuecst 06001Iat0T U CUCTEMATH3UPYIOT 3HAHUS O )KU3HU U YPOBHSX €€ OpraHu3alliu, pacKpbIBalOT MUPOBO33PEHYECKHE BOTIPOCHI O
MIPOUCXOXACHUN U PA3BUTHH KU3HU Ha 3eMiie, 00001a0T U yriIyOJIstoT MOHATHS 00 3BOJIIOIMOHHOM pa3BUTUH OpraHu3MoB. [lomydyenHble Ononornyeckue
3HaHUS CIyXaT OCHOBOH JJIsl 3HAKOMCTBA C JOCTYIHBIMU BOCIIPUSTHUIO IIKOJIBHUKOB 00IEOMOIOTHYECKUMHU 3aKOHOMEPHOCTSIMH NPH PACCMOTPEHUH YKOJIOTHH
Oopranusma, nomnyJssium, 6uoleHo3a, ouocdepsl. 3aBepiaercss GopMUPOBaHKE NOHATHS 0 HOOoc(epe 1 00 OTBETCTBEHHOCTHU YeJIOBEKa 3a JKU3Hb Ha 3eMJle.

[TpeeMcTBEHHBIE CBSA3M MEXIY pa3/iedaMu 00ECTIeYMBAIOT LEIOCTHOCTD HIKOJIBHOTO Kypca OMOJIOTHH, a €r0 Co/IepKaHue ciocoOCTBYeT (POPMHUPOBAHUIO
MM03HABATEIbHON, HPDABCTBEHHOM 1 ACTETUYECKOM KYIbTYPBhl, COXpPaHEHUS OKPYKarollel cpelibl U COOCTBEHHOTO 3710POBbsI, BCECTOPOHHE Pa3BUTON JIUUYHOCTH,
BJIaJICIOIIEeN OCHOBAMU HAYYHBIX 3HAHH, 0a3UPYIONUIMXCS HA OMOIIEHTPUUYECKOM MBIIIICHUH, U CITIOCOOHOM TBOPUYECKH MX UCIIOJIb30BaTh B COOTBETCTBUU C
3aKOHAMHU MPUPOJIbI U 00IIEUETIOBEUeCKUMH HPaBCTBEHHBIMU LIEHHOCTSAMU; I TOBCEAHEBHOM KM3HU U MTPAKTUUECKON AESITeIbHOCTH.



Cucrtema ypoKOB COPHEHTHPOBaHA HE CTOJIBKO HA Mepeaavy «T'OTOBBIX 3HaHUI», CKOJIBKO Ha (OPMUPOBAHUE AKTUBHOM JTMYHOCTH, MOTUBUPOBAHHON K
camMo00pa3oBaHuI0, 001a1a0IIEeH T0CTATOYHBIMU HABBIKAMH U MICUXOJIOTMYECKUMH YCTAaHOBKAMHU K CAMOCTOSTEILHOMY ITOUCKY, OTOODPY, aHATTU3Y U
MCTOJIb30BaHuI0 HHPOpMaruu. Kaxxapiil pa3aen 3aBepiiaoT 0000IIato1e ypoKH, MO3BOJSIONINE 0000IIUTh U CUCTEMAaTH3UPOBATh 3HAHUS, a TaK KE
MPUMEHSTh YMEHHUsI, IPUOOPETEHHBIE TPU U3yYEHUH OMOJIOTHH.

N3ydyeHne 6MOIOrHIecKoro MaTepuaa mo3BOJsSeT PEiaTh 3aJa4d SKOJIOTHUECKOT0, 3CTETUIECKOT0, MATPUOTHIECKOTO BOCIIUTAHUSI ITKOJIBHUKOB. J1J1s
MpHOOpPETEHUsI MPAKTUYECKHUX HABBIKOB U MOBBIIICHUS YPOBHS 3HaHUI B pabouyio MporpaMmy BKIIFOUEHBI Ja00paTOpHbIE, IPaKTUYECKHE PabOThI, SKCKYPCHH.

Oco0oe BHMaHHE YACIACTCA M03HABATEILHON aKTUBHOCTH ydamuxcsa, X MOTUBUPOBAHHOCTHU K CaMOCTOSATEIbHON yqe6H0171 pa60Te.

MecTo y4eOHOr0 nmpeamMera, Kypca B yueOHOM IIaHe
Ha ocBoenue nporpammsl B 9 kiacce OTBOJUTCS 2 yaca B HEJIENIO, B roj — 68 yacos.

Copneprxanue Kypca OMOJIOTHH B OCHOBHOM LITKOJI€, BKJIFOYAIOIIEE CBEJICHNS O MHOTOOOPa3un OpPraHn3MoB, OMOJIOrHYecKOil MPUPOAE U COLUATBHON CYIITHOCTH
YeJIOBEKA, CIIY’KUT OCHOBOM U1 M3ydeHHsI OOLIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTE!, TEOpUH, 3aKOHOB, TMIIOTE3 B CTaplIeH IIKOJIe, TJe 0c000e 3HaUeHUe
nprOOpeTaoT MUPOBO33PEHUECKUE, TEOPETUUECKUE TTOHSITHSI.

Taxum 00pa3oM, copepkaHue Kypca B OCHOBHOM IITKOJIE TIPEICTABISECT COO0H BaKHOE HEOTHEMIIEMOE 3B€HO B CHCTEME HENPEPHIBHOTO OMOIOTHYECKOTO
o0pa3zoBaHUsl, ABJISIOIIEECS] OCHOBOM JuId mocienyomieil ypoBHeBOM 1 MpoduibHOM quddepeHmanmn.

JInuHOCTHBIE, MeTanpeAMeTHbIE M NIPeAMeTHbIEe pPe3yJIbTaThl 0CBOCHUS!
yueOHoro npeamera buosorus, kypca «Beegenue B 0011yro 010J10ruio»

JlesTennbHOCTh 00Pa30BaTEILHOTO YUPEXKICHUS B 00yUeHUHN OUOJIOTHH J0JDKHA OBITH HAIllpaBlieHa HA IOCTHKCHUE 00YYAIOIUMHUCS CICAYIONINX JHYHOCTHBIX
pe3yJIbTaTOB:

1) dopmupoBaHrEe OTBETCTBEHHOTO OTHOIIEHHSI K YUE€HHIO, TOTOBHOCTH U CIIOCOOHOCTH 0OYUaIOMIMXCS K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYEHHIO U IO3HAHUIO, 0CO3HAHHOMY BBIOOPY U MOCTPOESHUIO JajbHElIIel HHANBUIYaIbHOM TpaeKTopuu o0pa3oBaHMs Ha Oa3e OpHUEHTALluU B
Mupe npodeccuit 1 MpophecCUOHATBHBIX MPEANOYTEHUH, C YYETOM YCTOHUMBBIX MTO3HABATENILHBIX HHTEPECOB;

2) ¢hopMHpOBaHKE IIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAaKTHKH, YIYUTHIBAIOIIETO
COLIMAJIbHOE, KYJIbTYPHOE, S3bIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOI0 MHUpa; GOPMUPOBAHNE OTBETCTBEHHOTO OTHOILLIEHUS K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH YYaIIUXCsl K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBALIMU K OOYYEHHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MIOCTPOCHHIO
JanbHenIe HHIUBUAYaIbHONU TpaeKTOpHH 00pa3oBaHus Ha 0aze OpHEeHTaluu B MUpe podeccuil v npodeccuoHabHBIX TPEANOUTEHUH, C y4eTOM
YCTOWYUBBIX [I03HABATEIbHBIX UHTEPECOB;



3) ocBOEHHUE COIMANIBHBIX HOPM, MPaBHJI TIOBEICHHUS, poJiei U (hOpM COIMATbHON )KU3HM B TPYIIaX ¥ COOOIECTBAX, BKIIOYAs B3POCIIbIE U COI[MAIbHbIC
co0OIIEeCTBa; y4acTUe B IIKOJIBHOM CaMOYIIPAaBJICHUH U OOIECTBEHHOM KU3HU B IIpeJiesiaX BO3PACTHBIX KOMIETEHIUH ¢ yYETOM pernoHaIbHbIX,
STHOKYJIBTYPHBIX, COLIUAJIBHBIX U IKOHOMUYECKHX OCOOEHHOCTEN;

4) Pa3BUTHUEC CO3HAHUA N KOMIICTCHTHOCTHU B PCHICHUH MOPAJIBHBIX npo6neM Ha OCHOBC JIMYHOCTHOI'O BI)I60pa; (bOpMHpOBaHI/Ie HPABCTBCHHLBIX YYBCTB U
HPaBCTBCHHOI'O MMOBCACHUA, OCO3BHAHHOI'O U OTBECTCTBCHHOI'O OTHOIICHHS K COOCTBCHHEIM IMOCTYIIKaM;,

5) 3HaHWE OCHOBHBIX PUHIIUIIOB M MTPABWJI OTHOIICHHUS K KUBOH MPUPOJIE, OCHOB 3I0POBOTO 00pa3a KU3HH U 3/I0POBhE-COCPETAIOIINX TEXHOJIOTHH;
6) peasi3arys yCTaHOBOK 3JI0POBOT0 00pasa KM3HU;

7) chOopMUPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB U MOTUBOB, HAIIPABJICHHBIX HA U3YYEHHE KUBOU MPUPOABI; HHTEIICKTYaIbHbIX YMEHUH (JI0Ka3bIBATh,
CTPOUTH PACCYXICHHUS, aHATHU3UPOBAThH, CPABHUBATS, JICTIaTh BBIBOBI U JIP.); SCTCTHYECKOTO OTHOIICHHUS K )KUBBIM O0OBEKTaM.

MeTaIIpeI[METHbIMI/I pe3yJbTaTaMi OCBOCHHSA BBIITYCKHUKaMH OCHOBHOM IIIKOJIBI IMporpaMmel 110 OHOJIOTUH SIBIISIOTCS:

1) YMCHHUE CaMOCTOATCIIBHO OIIPEACIIATE HEJIN CBOCTO O6y‘ICHI/I${, CTaBUTh U (1)OpMyJ'II/IpOBaTB JUI ce0s1 HOBBIE 3aJa4u B yqe6e M TI03HABaTEJIbHOM
ACATCIIbHOCTH, Pa3BUBATh MOTHBbLI U HHTCPECHI CBOCH ITO3HABATCIbHOM JACATCIIBHOCTH,

2) YMCHHE CaMOCTOATCIIBHO INIAHUPOBATh ITYTU JOCTUKCHUA ueneﬁ, B TOM YHUCJIC aJIbTCPHATUBHBLIC, OCO3HAHHO BBI6I/IpaTL Hauboee 3(1)(1)6KTI/IBHLIG CII0COOBI
pemicHuAd y‘Ie6HI>IX 1 IMO3HaBaTCJIBHBIX 3a1a4,

3) yMeHHE COOTHOCUTh CBOM JIEHCTBUS C INIAHUPYEMBIMU PE3yJbTaTaMH, OCYIIECTBIIATH KOHTPOJIb CBOEH IEATEIbHOCTH B IIPOLIECCE JOCTUKEHU S PE3yJIbTaTa,
OIpeIeNIATh CIOCOOBI AEUCTBUH B paMKax MPEAI0KEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBHS B COOTBETCTBHHM C U3MEHSIONIEHCS
CUTyalME;

4) YMCHHEC OLICHUBATH MMPABUJIIBHOCTD BBIITOJIHCHU A yqe6H0171 3aga4u, COOCTBEHHBIE BO3MOXKHOCTH €€ peHICHUs;

5) BiajieHue OCHOBAaMHU CAaMOKOHTPOJISI, CAMOOIIEHKH, TPUHSATHS PEIICHUI 1 OCYIIECTBICHUS OCO3HAHHOTO BBIOOpa B y4eOHOM U MO3HABATEIHLHOU
JIeITEIILHOCTH;

6) YMCHUC OIIPEACIIATH IIOHATHA, CO3/1aBaATh O606H.I€HI/I$I, YCTaHAaBJIMBATL aHAJIOT'UH, KHaCCH(bHHHPOBaTB, CaMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHU S U KPUTCPHUU
JJIA KHaCCI/I(i)I/IKaHI/II/I, YCTaHAaBJIIMBATb MPUYNHHO-CJICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC PACCYKACHNUEC, YMO3AKIIOUCHUEC (I/IHI[}/KTI/IBHOQ ACAYKTUBHOC U IO
aHaJlOFI/II/I) H ACJ1aTh BBIBOJBI,

7) yMeHUE cO3/1aBaTh, MPUMEHSTh U TPEOOPa30BHIBATh 3HAKU U CUMBOJIBI, MOJICIIH U CXEMBI JIJIsl pelIeHHs YIeOHBIX U TIO3HABATEIbHBIX 3a/1a4;
8) CMBICIIOBOE UTEHHE;

9) ymMeHue opraHM30BbIBATh yU€OHOE COTPYJTHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YUUTENIEM U CBEpCTHUKAaMU, padoTaTh MHAWBUIYaJIbHO U B TPYIIIE:
HAXOJUTh 00IIlee pelIeHre U pa3peniaTh KOHQIUKTH HA OCHOBE COTJIAaCOBAHMS MO3UIIMHI U y4€Ta UHTEPeCcOB, POpPMYIHUPOBAThH, ApTYMEHTHPOBATH U OTCTaNBATh
CBOE MHCHUE;



10) ymeHue 0CO3HaHHO UCIOIB30BaTh PEUEBBIC CPEICTBA B COOTBETCTBUH C 3a/1aueii KOMMYHUKALIUU JJIS1 BBIPAXKECHHUS CBOMX YyBCTB, MBICIIEH U MOTPEOHOCTEH,
IUTAHUPOBAHMS U PETYJIALIANA CBOCH NEATENBHOCTH; BJIaJICHUE YCTHOM U MMCbMEHHOHN Pe4bl0, MOHOJIOTHYECKOM KOHTEKCTHOM peyblo;

11) dpopmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIb30BaHUSL.
IIpeaMeTHBIMEU pe3yabTATAMM OCBOCHHUS BHITYCKHUKAMH OCHOBHOM IIKOJIBI TPOrPAMMBI 110 OMOJIOTHH SBIISIOTCS:

1) bopMupoBanue cucTeMbl HAyYHBIX 3HAHUH O )KUBOU MPUPOJIE U 3AKOHOMEPHOCTAX €€ Pa3BUTHUS, HCTOPUUECKU OBICTPOM COKpALICHUH OHOJIOTHYECKOTO
pasHooOpa3us B Onocdepe B pe3ynbTaTe AeITeIbHOCTH YeJI0BEKa IS CO3IaHMsI €CTECTBEHHO-HAYYHON KapTUHBI MHPA;

2) dbopmHpoBaHKE IEPBOHAYATILHBIX CUCTEMAaTH3UPOBAHHBIX IPEACTABICHUN O OMOJIOTHYECKUX 00BEKTaX, MPOLeCccax, sIBICHUIX, 3aKOHOMEPHOCTAX, 00
OCHOBHBIX OMOJIOTHYECKUX TEOPUSX, IKOCUCTEMHONW OpraHu3alliK KU3HHU, O B3aMMOCBSI3U )KUBOT'O U HEKUBOTO B OMOC(epe, HaClIeICTBEHHOCTH U
M3MEHUYUBOCTH; OBJIa/IEHNE TIOHATUHHBIM alaparoM OUOJIOTHUH;

3) ano6peTeHHe OIIBITA UCIIOJIB30BaHUA MCTOJ0B OHOJIOrHYECKOM HAayKHU U IPOBCACHUS HCCIIOKHBIX OMOJOIHYECKUX OKCIICPUMCHTOB I U3YYCHUS JKUBBIX
OpraHnu3MoOB U YCJIOBCKA, ITPOBCACHUC SKOJOTMYCCKOI0O MOHUTOPUHIA B Opr7KElIOHI€I71 cpeac;

4) bopmMHEpOBaHKE OCHOB HKOJIOTUIECKON IPaMOTHOCTH: CIIOCOOHOCTH OIIEHUBAThH MOCIIEICTBUS IEATEILHOCTH YEJIOBEKa B IPUPO/IE, BIMSHUE ()aKTOPOB PUCKA
Ha 3/10pOBbE YEJIOBEKA; BHIOMPATh LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JIEMCTBUAX U MOCTYIKAX [0 OTHOILEHUIO K )KMBOH NMPHUPOJIE, 310pPOBbIO CBOEMY U
OKPY’KaIOIINX; OCO3HAHNE HEOOXOAMMOCTH ACUCTBHH IO COXpaHEHUIO OMOopa3zHO00pa3us U MPUPOIHBIX MECTOOOUTAHUI BUIOB PACTEHHI U )KUBOTHBIX;

5) bopMupoBaHUE MIPEICTABICHU O 3HAYEHUH OMOJIOTMUECKUX HAYK B PEIICHUHU MPOOIeM palliOHAILHOTO IPUPOIOTOIB30BaHUS, 3aIUTHI 310POBbS JIOJCH B
YCIIOBUSAX OBICTPOr0o U3MEHEHMSI SKOJIOTHUYECKOI0 KauyeCcTBa OKPY KaloIel Cpebl;

6) ocBOoeHuE NMPUEMOB OKa3aHUs MEPBOI MOMOIIHY, PallMOHAILHOM OpraHM3alluy TPyia U OTAbIXa, BHIPAIUBAHUS U Pa3MHOXKEHMSI KYJIbTYPHBIX PACTEHUN U
JOMAIlIHUX KUBOTHBIX, yXO0/a 32 HUMHU.

OcHOBHOE coJep:kaHue Y4eOHOro Kypca
Buosorus. Beenenue B 0011y 0H0JI0THI0
9 kaace
(68 yacos, 2 yaca B He/I€eJII0)
Beenenne (3 uaca)

buonorus Hayka o xuBoii mpupoje. 3HaueHne OUOIOTHUECKUX 3HAHUH B cOBpeMeHHOI »u3Hu. [Ipodeccun, cBsizanHble ¢ OMoiorueid. MeTopl ucciae10BaHus
ouonorun. [lonstue «ku3Hb». CoBpeMEHHbIE HAYYHbIE MPEACTABIEHUS O CYIIHOCTH *KU3HU. CBONCTBA )KUBOT0. Y POBHHU OPraHU3aLUN KUBOU MPUPOJIBL.

Hemoncmpayuu

[TopTpeTsl y4eHbIX, BHECUINX 3HAUNTEIBHBINA BKJIa/l B pa3BUTHE OMOJIOTMYECKON HAYKH.



IIpeomemnmnoie pe3yiomamaol

Yuawuecs oondicnol 3namo:

— CBOWCTBA JXUBOTO;

— METObI HCCIEeIOBaHUS OMOJIOTHH;

— 3Ha4YeHHEe OMOJIOTUYECKUX 3HAHUI B COBPEMEHHOM KU3HU.
Yuawuecs 0onoicnvl umems npedcmasieHue:

— 0 OMOJIOTHH, KaK HayKe O )KUBOH MPHUPO/IE;

— 0 npodeccusix, CBI3aHHBIX ¢ OMOJIOTHEH;

— 00 ypOBHEBOI OpraHN3aluH KUBOU IPUPOIBI.

Pa3znen 1. MoJiekyJisipublii ypoBeHb (/0 uacos)

OO1w1ast xapaKTepUCTHKA MOJIEKYJIIPHOTO YPOBHS OpraHu3alnuu xxuBoro. Cocras, CTpoeHue U (PYHKIIMU OPraHUYECKUX BELIECTB, BXOAALINX B COCTaB KUBOIO:
YTJI€BO/IbI, TUIUbI, O€IKH, HyKJIEeMHOBbIE KUCIOThl, AT® u apyrue oprannueckrue coequHeHus. buonoruueckue karanuzaropbl. Bupycel.

emoncmpauyusn

CxeMbl CTpOEHUS MOJIEKYJI XUMUYECKUX COETMHEHUH, OTHOCSAIIUXCSI K OCHOBHBIM I'PYIIIIaM OPraHUYECKHX BEIIECTB.
Jlabopamopnsle u npakmuyeckue padomaot

Pacmennenue nepokcuaa Boopoaa GepMeHTOM KaTanazoin

IIpeomemnuie pezynomamot.

Yuawuecs donorcnur:

— 3HATh COCTaB, CTPOCHUE U (DYHKIIMN OPTaHUYECKUX BEIIECTB, BXOSIINX B COCTAB KUBOTO;

— UMETh NIEPBOHAYAIILHBIE CHCTEMaTU3UPOBAHHBIE TIPE/ICTABIICHUS O MOJICKYJISIPHOM YPOBHE OpTaHU3AIMH KUBOTO, O BUPyCaxX KaK HEKJIETOYHBIX (hopmax
JKU3HU,

— HOJYYUTH OIIBIT UCITIOJIB30BAHUA METOJ10B OMOJOrHYECKOM HAaYKH U IPOBCACHUS HECIIOKHBIX OMOIOTMYECKUX OKCIICPUMCHTOB IJId U3YYCHUA CBOMICTB
OpraHn4CeCKUX BCHICCTB U (bYHKL[I/Iﬁ (I)CpMCHTOB Kak OMOJIOTMYECKHUX KaTaJIn3aTOpOB.

Paznen 2. Kiterounslii ypoBeHs (/6 uacos)

OO11as xapakTepuCcTUKa KIIETOUHOTO YPOBHSI OpraHu3aluy )kuBoro. Kietka — cTpykTypHas U QyHKIMOHAIbHAS €IUHUIIA )KU3HU. MeTo bl u3yueHus KIeTKH.
OCHOBHBIE NOJIOXKEHUS KIETOYHON TEOPUH. XUMUYECKHI COCTaB KJIETKH U €ro NOCTOSSHCTBO. CTpoeHue KileTKH. OYHKIIMK OpraHou0B KiIeTKU. [IpokapnoTsl,



AYKapHOThl. XpOMOCOMHBIN Habop KineTku. OOMEH BEUIECTB U MPEBPAIICHUE SHEPTUH — OCHOBA JKU3HEACATEIBHOCTU KJICTKH. JHEPreTUYCCKHii OOMEH B
KJIETKE KJIETKH. A3poOHOE U aHa3poOHOe AbixaHue. PocT, pa3BUTHE U )KU3HEHHBIN UK KJIETOK. OOIIUe MOHATHS O ACJICHUH KJICTKU (MUTO3, MEi03).
ABTOTpOGBI, TETEPOTPOPHI.

Hemoncmpayusn

Monens kinetku. MukpornpenapaTsl MUTO3a B KJIETKaX KOPEIIKOB JyKa; XpoMOcoM. Moenu-anIuiuKaliy, WUTIOCTPUPYIOIINE JesIeHrne KiIeTok. Paciiennenue
MEPOKCHIA BOJIOPOA C IOMOIIbIO ()EPMEHTOB, COACPIKAIINXCS B )KUBBIX KIIETKAX.

Jlabopamopusie u npaxmuveckue padoomut

PaccmaTpuBaHue KJIETOK paCTEeHHUM U dKUBOTHBIX MOJI MUKPOCKOIIOM.

Pemenue Guosiorndeckux 3aaq Ha ONMpeIesieHne YUClia XPOMOCOM B TaIIOUHOM M IUILJIONIHOM Habope.
Ilpeomemmnwie pesyromamol

Yuawuecs donocnol sHame:

— OCHOBHBIE METOJIbl U3YUEHUS KIIETKU;

— OCOOEHHOCTH CTPOECHUS KJIETKH 3YKapUOT U MPOKAPHUOT;

— (GYHKIIUUA OPTaHOUIOB KJIETKH;

— OCHOBHBIE TTOJIOKEHUS KJIIETOUHOW TEOPHH;

— XMUMHYECKUH COCTAB KJIETKH.

Yuawuecs 0ondxxcner umems npeocmasnenue:

— 0 KJIETOYHOM YPOBHE OpTaHU3alllU KUBOTO;

— 0 KJIETKE KaK CTPYKTYPHOH U (PYHKIIMOHAIBHOMN €TUHUIIE KU3HU;

— 00 oOMeHe BEIIECTB U MPEBPAIlIEHUE YJHEPTUH KaK OCHOBE JKU3HEIEATEIbHOCTH KIIETKH;

— 0 pOCTe, Pa3BUTHH U KU3HEHHOM ITHKJIE KIIETOK;

— 00 0COOEHHOCTAX MUTOTUYECKOTO AEJIEHUS KIETKH.

Yuawuecs oonxcnvr nonyuums onvim:

— HCIIOJIH30BAHMS METOJIOB OMOIOTHYECKON HAYKH U TIPOBEJCHHS HECTIOKHBIX OMOJIOTHUECKUX IKCIIEPUMEHTOB ISl U3YyUESHHS KIIETOK )KHBBIX OPTaHU3MOB.

Paznen 3. OpranusmeHHblii ypoBeHb (/3 uacos)



becnonoe u nonosoe pazMHokeHHE opraHu3MoB. [lonoBslie knetku. OnnonorBopenue. MHaMBUAyanbHOE pa3BUTHE OPraHU3MOB. BUOreHEeTUUECKH 3aKO0H.
OcHOBHbBIE 3aKOHOMEPHOCTH Iepe/lauy HacleICTBEHHON nH(popMarun. ['eneTnueckast HeNPEepbIBHOCTD JKU3HU. 3aKOHOMEPHOCTH U3MEHYMBOCTH.

Jemoncmpauusn

Mukpornpenaparsl SHIEKIETKH U CIIEPMATO30M/1a dKUBOTHBIX.

Jlabopamopusie u npaxmuveckue padoomut

BrisiBieHre H3MEHUMBOCTH OPraHM3MOB Ha MPUMEpE PaCTeHMI U KUBOTHBIX obuTaromux B [Ipumopckom kpae.
Pemienue reHeTnyeckux 3a/1a4 Ha MOHOTHOPHUIHOE CKPELIBAHHUE.

Pemenue reneTnueckrx 3a1a4y Ha HacJIeI0BaHUE MPU3HAKOB MPU HEMOIHOM JOMUHUPOBAHUU.
Pemennie reHeTuuecKrx 3a1a4 Ha TUTHOPUIHOE CKPEUIUBAHUE.

Pemenne reneTnueckux 3a7a4d Ha HAacJIeI0BaHUE PU3HAKOB, CLETIJICHHBIX C TIOJIOM.
Ilpeomemmnwie pesyromamol

Yuawuecs oondxcuvl 3name:

— CYIIHOCTbh OMOT€HETHYECKOI0 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH INepe/laul HacleICTBEHHON HH(opMaIuuy;

— 3aKOHOMEPHOCTH U3MEHUYHUBOCTH;

— OCHOBHBIE METO/IbI CEJIEKIINH PACTEHUMN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB;

— 0COOEHHOCTH PA3BUTHS MOJIOBBIX KIIETOK.

Yuawuecs oonscrnvl umems npedcmasnenue:

—00 OpraHM3MeHHOM yYpOBHE OpraHU3alluu KHBOTO;

— 0 MeMo3e;

— 00 0cOOEHHOCTSIX UHANBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB;

— 00 0c00eHHOCTIX OECcIoIoro U MOJIOBOTO PA3MHOXKEHUSI OPTaHU3MOB;

— 00 OTUIOZIOTBOPEHUH U €r0 OMOJIOTHYECKOU POJIH.

Paznen 4. IlonysinnoHHO-BUA0BOI YpoBeHb (8 uacos)



Bupn, ero kpurepun. Ctpykrypa Buaa. IIpoucxoxaenne Bugos. Pa3Butue 3BOIIONUMOHHBIX NTpeacTaBiaeHuil. [lonymsanus — sreMeHTapHas eAMHMIIA SBOJIIOLUH.
Bbopn0a 3a cyiiecTBOBaHNE U €CTECTBEHHBIN 0TOOP. DKOJIOTHS KaK Hayka. DKOJOoTru4Yeckre (PakTopbl U YCIOBHSI CPEBI.

OCHOBHBIE TIOJIOKEHUST TEOPHH SBOJIIOIHH. [[BUKYIIIHE CHUITBI YBOJIIOIUN: HACICICTBEHHOCTh, U3MEHYMBOCTh, 0OpPH0a 3a CyIIeCTBOBAHHUE, €CTECTBEHHBIN OTOOP.
[IpucnocoOaeHHOCT U €€ OTHOCUTENBHOCTD. MckyccTBeHHbINH 0TOOp. Cenexiusi. OOpa3zoBaHHE BUI0B — MUKPOIBOIIONUSA. MaKpO3BOIIOLUS.

Hemoncmpayusn

I'epOapuu, KOJUIEKIINU, MOCITH, MYJISDKU PACTCHUN M )KUBOTHBIX. JKUBBIE pacTeHHUs U )KUBOTHBIC. [ epOapuul 1 KOJJIEKIMH, HIUTIOCTPUPYIOIIHE H3MEHYUBOCTbD,
HaCJIeICTBEHHOCTb, IPUCIIOCOOIEHHOCTb, PE3YJIbTaThl HCKYCCTBEHHOIO 0TOOpA.

Jlabopamopuusie u npaxmuveckue padoomot

N3ydenne Mmopdonornueckoro KpuTepus BUa Ha IPUMEPE PACTEHUH U )KUBOTHBIX, oOuTaromux B [Ipumopckom kpae.
Ilpeomemmnwie pesyromamol

Yuawuecs donocnol sHame:

— KPUTEPHUH BUJA U €r0 NOIMYJISILIUOHHYIO CTPYKTYPY;

— DKOJIOTHYECKHE (PAKTOPBI U YCIOBUSI CPEIbI;

— OCHOBHBIE IIOJIOKEHUS TeopuH dBoaonnu Y. /lapBuHa;

— JBWXKYILUE CUIIbI 3BOJIIOLINY;

— IIyTU IOCTHXKEHUS OMOJIOTHYECKOIo Mporpecca.
Yuawuecs 0ondxxcner umems npeocmasnenue:

— 0 HOMYJIALIMOHHO-BUIOBOM YPOBHE OpPraHU3allly KHUBOTO;
— 0 BUJIE U €r0 CTPYKTYPE;

— O BJIMSIHUM 3KOJIOTMUECKHUX YCIOBHI Ha OPTaHU3MBI;

— O TIPOUCXO0K/IEHUHU BUIOB;

— O Pa3BUTHH SBOJIIOIMOHHBIX IPEICTaBICHUN;

— O CUHTETUYECKOM TEOpUH IBOJIIOLINN;

— O IOMYJISALMU KaK 3JIEMEHTAPHON €JMHUIIE SBOJIIOLINH;

— O MUKPO3BOJIIOIHH;



— 0 MCXaHu3Max BI/IIIOOGpaSOBaHI/IH;
— 0 MaKpO3BOJIIOIHUHA U €€ HAalIpaBJICHUAX.
anu;uecg O00IJICHbL NOAYYUMsb ONblim.

— HCIIOJIb30BAHMS METO/IOB OMOJIOTMYECKON HAYKH U TPOBECHUS HECIOKHBIX OMOJIOTHYECKUX IKCTICPUMEHTOB IS H3y4eHUST MOP(HOIIOTHYECKOTO KPUTEPHS
BUJIOB.

Paznen 5. DxocucreMublii ypoBeHb (6 uacos)

buonenos. Dxocucrema. buoreornenos. Bzaumocssass nomynsinuii B 6uoreornenose. Llenu nuranus. OOMeH BeIIeCTB, IOTOK U MPEBPALICHNUE SHEPTUH B
ouoreoneHose. MickyccTBeHHbIE OMOLIEHO3bI. DKOJOIMUYECKasi CYKLECCHUS.

emoncmpauyusn

Konnexuuu, niumocTpupyronme 3K0JI0rH4ecKrue B3auMOoCBsI3u B broreorieHo3ax. Mogenu skocucteM. @otorpaduu sxocucteM [IpuMopckoro kpasi.
IKcKypcuu

buoreoneHo3 MKOJIBHOIO Mapka.

IIpeomemmnuie pezynromamot

Yuawuecs oondrcnvl 3name:

— KPUTEPHUH BUJA U €TO MOMYJSIITUOHHYIO CTPYKTYPY;

— 9KOJIOTHYECKHE (PAKTOPBI U YCIOBUSI CPEJIBI;

— OCHOBHBIE TTOJIOXKEHUS TeopuH 3Botounu Y. [lapBuHa;
— JBWXKYIIUE CUIIBI SBOJIOLINH;

— MYTU JOCTHKEHHS OMOJIOTUYECKOTO IIporpecca.
Yuawuecs oonocnvl umems npedcmasnenue:

— O MONYJIALIMOHHO-BUJIOBOM YPOBHE OpraHU3ALNH KUBOTO;
— 0 BHJIE U €T0 CTPYKTYPE;

— O BIIUSIHUH YKOJIOTHYECKUX YCIIOBHI Ha OPTaHU3MBI;

— O MPOUCXOKJACHUH BUOB;

— O Pa3BUTHHU 3BOJIIOLIMOHHBIX HpGI[CTaBJIGHI/II\/'I;



— O CUHTETUYECKOU TEOPHUH 3BOJIOLIHNH;

— O MOMYJISALUU KaK 3JIEMEHTAPHOU €MHUIIE SBOJIIOLINH;
— O MUKPOSBOJIIOIHH;

— 0 MEXaHU3Max BHJI000pa30BaHUs;

— 0 MaKpO3BOJIIOIIMY U €€ HANPABICHUSIX.

Yuawuecs oondcusl nonyuums onvim:

— HCIIOJIb30BaHUs METOI0B OMOJIOrHYEeCKOM HAaYKH U IIPOBCACHHNA HECIIOKHBIX OMOJOrHYECKUX OKCIICPUMCHTOB IJId U3YYCHHA MOp(bOJ'IOl"I/I‘ICCKOl"O KpUTCpus
BUJOB.

Pa3znen 6.buocdepusliii ypoBens (/2 uacos)

buocdepa u ee cTpykTypa, CBOHCTBa, 3aKOHOMEPHOCTH. KpyroBopoT BeliecTB U dHEpruu B Ouocdepe. Ikonoruueckue Kpuznucbl. OCHOBBI pAllMOHATLHOTO
MIPUPOIONOJIB30BAHUS.

Bo3HUKHOBEHHE M pa3BUTHUE )KU3HU. B3TIIs1bI, THUITOTE3BI U TEOPUH O MPOUCXOXKICHUY XU3HU. KpaTkast HCTOpHUsS pa3BUTHS OPTraHUYECKOTO MHUpA.
JlokazaTenbCcTBa 3BOIIOIMH.

Hemoncmpavyusn

Monenu-anmmkanuu «buocdepa u yenosek». OKaMeHEIOCTH, OTIEYATKHU, CKEJIEThI T03BOHOYHBIX )KUBOTHBIX.
Jlabopamopnuvie u npakmuueckue padomaol

OneHka KayecTBa OKpY Karoleil cpebl.

Ilpeomemmnuwie pe3yromamol

Yuawuecs donocnol sHame:

— OCHOBHBIE TUTIOTE3bl BOBHUKHOBEHUS )KU3HU Ha 3eMJIe;

— 0CO0EHHOCTH aHTPONOTEHHOTO BO3/IeHCTBUE HAa Onochepy;
— OCHOBBI PALIMOHAJIBHOTO MPUPOIOTIOIb30BAHMS;

— OCHOBHBIE 3TaIlbl Pa3BUTHUS )KU3HU Ha 3eMJIe.

Yuawuecs oonocnvl umems npedcmasnenue:

— 0 OGuocdepHOM YpOBHE OpPraHU3aIUH KHUBOTO;



— 0 cperoobpa3yrolIel eI TeNbHOCTH OPraHU3MOB;

— 0 B3aMIMOCBSI3U J)KUBOTO U HEXKUBOTO B OHocdepe;

— 0 KpYroBOpOTE BEIIECTB B Onocdepe;

— 00 »BorOIIMH OHOChEpHI;

— 00 9KOJIOTMYECKUX KpU3HCaX;

— 0 pa3BUTHH MPEJCTABICHHUIA O TPOUCXOKICHUH KU3HU i COBPEMEHHOM COCTOSIHHH TTPOOJICMBI;
— 0 JI0Ka3aTeIbCTBaX 3BOJIIOIINY;

— 0 3HAYCHUH OMOJIOTHYECKHX HAayK B pCIICHNUN HpO6JIeM paMOHaJIbHOTO MPUPOAOIIOJIB30BaAHUS, 3AlIUTHI 3J0POBbA HIOH@ﬁ B YCJIOBUAX 6I)ICTpOF0 N3MCHCHHUA
SKOJIOTHYCCKOI'O Ka4CCTBa Oprnca}omeﬁ CpCabl.

Yuawuecs donscnvl demoncmpuposams:

— 3HaHUE OCHOB DKOJIOTHYECKOW TPAMOTHOCTH — OILIEHUBATH MTOCIIEICTBUS IEATEIILHOCTH YEIOBEKA B MPUPOJIE U BIUSHIE (PaKTOPOB PHCKA HA 30POBBE
YeJIOBEKA; BEIOMPATH 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JIEHCTBHSIX M ITOCTYIIKAX 10 OTHOLICHUIO K )KUBOH NMPHUPO/JIE, 310POBbIO CBOEMY U
OKPY’KaIOIINX; OCO3HABATH HEOOXOIUMOCTH JIEHCTBUI IO COXPAaHEHUIO OMOPa3HOOOpa3ns M MPUPOTHBIX MECTOOOUTAHH BUIOB PACTCHUN U )KUBOTHBIX.

Memanpeomemmnule pe3yibmamat.

Yuawuecs oonxcnvt ymems:

— OMpeNeNATh NOHATHUS, (POpMUpPYyEMBIE B TPOLIECCE U3YUEHUS TEMBI;

— KJ1accu(pULIMPOBATh U CAMOCTOSITETILHO BHIOMPATh KPUTEPUU /IS KJIaCCU(PUKALIUY;

— CaMOCTOATENbHO (POPMYJIUPOBATh MPOOIEMBI UCCIIEOBAHUS U COCTABIISATH MO3TANIHYIO CTPYKTYPY OYIYIIEro CaMOCTOSITEIbHOTO MCCIIEI0BAaHUS;

— MU BBINOJIHEHUH J1a00paTOPHBIX M MPAKTUYECKUX pabOT BHIOMpATh ONTUMANIbHBIE CIIOCOOBI AEUCTBUI B paMKax MpPeASIOKEHHbIX YCIOBUHN U TpeOOBaHUN U
COOTHOCHTB CBOM JICHCTBHS C IJIAHUPYEMBIMHU PE3yJIbTaTaMU;

— (GOpMyYIMPOBATH BHIBOIBI;

— YCTaHABJIMUBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEX]Y COOBITUSIMU, SIBICHUSMU;

— MPUMEHSTH MOJIENIA U CXEMBI JUIsl pEIIeHUs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

— BJIQJICTh MIPUEMAMH CMBICIIOBOTO UYTEHUS, COCTABIISITh TE3UCHI M IIaH-KOHCIIEKTHI TI0 Pe3yIbTaTaM YTCHHS;
— OPraHU30BbIBaTh YI€OHOE COTPYJIHHYECTBO U COBMECTHYIO JACSITEILHOCTD C YYUTEIIEM U CBEPCTHUKAMH,

— HCIIOJIBb30BAaTh I/IH(i)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHBIC TCXHOJIOTUHU ITPpHU MOATOTOBKE COO6H.[€HPII>’I, MYHBTHMGHHﬁHLIX Hpe3eHTaI_IPII>'I;



— JIEMOHCTPUPOBATH IKOJIIOTUYECKOE MBIIIJICHUE U IPUMEHSTH €T0 B MOBCEIHEBHOMN YKU3HU.
JTuunocmmuuie pezyriomamol 00yuenus

Yuawuecs oonocnur.

— HCIIBITHIBATH YYBCTBO TOPJIOCTU 32 POCCUUCKYIO OMOJIOTHYECKYIO HAYKY;

— O0CO3HaBaThb, KaKUC IMOCICACTBUA AJIA 0pr>1<a}01uep”1 CpCAbl MOKCT UMCTh Pa3spyIIHUTCIIbHAA ACATCIBbHOCTD YCJIIOBCKA U MPOABJIATH TOTOBHOCTD K
CaMOCTOATCIIBbHBIM ITOCTYIIKaM 1 HeﬁCTBHHM Ha OJiaro IIPpUPOABLI;

— YMETh pealn30BbIBATH TEOPETUUECKHE [T03HAHUS B IIOBCETHEBHOM JKU3HU;

— MOHUMATh 3HAYCHHE 00YUCHHUS JJIs1 TIOBCEHEBHOM KU3HU U OCO3HAHHOTO BBIOOpa mpodeccui;
— IPU3HABATH IPABO KAXKA0I0 HA COOCTBEHHOE MHEHHUE;

— YMETb OTCTauBaTh CBOIO TOUKY 3pEHMUS;

— KPUTUYHO OTHOCHUTBHCA K CBOUM IMOCTYIIKaM, HCCTH OTBCTCTBCHHOCTD 3a UX IMOCJICACTBUA.

YyeOHo-TeMaTHYECKHI IJIAH

Ne Paznen KoanuecTBoO
KosaunuectBo | JIaGoparopubix | [IpakTHuyeckux | IKCKypcui
4acoB pador pador
Beenenue 3 0 0 0
1  MonekynapHbslii ypoBEHb 10 1 0 0
2  KnerouHslif ypoBeHb 16 2 1 0




3 OpraHu3MeHHBIH yPOBEHB 13 1 4 0

4 TlonmynsamuOHHO-BHIOBOM 8 1 0 0
YPOBEHb

5  DKOCHCTEMHBIH YPOBEHb 6 0 0 1

6  buocdhepHsblii ypoBeHb 12 1 0 0
HUroro 3a roa 68 6 5 1

MarepuajabHO-TEXHHYECKOE 0O0ecnevyeHne y4eOHOro mpoiecca

Kabuner 6uonorum, OCHaIIEHHBIN C yI€TOM COBPEMEHHBIX TpeOOBaHMI K €r0 0(OPMIICHHIO B pOJIH B ydeOHOM mporiecce. Kabuner 6monoruu nmeer
obopyaoBaHue, paboune MecTa JUis yJallluxcs U YUUTeNsl, TEXHUUYECKUe U MyJIbTUMEINIHbIE CpecTBa 00yUeHMsl, KOMIBIOTEP, YCTPOMCTBA I XpaHEHUs
y4eOHOT0 000py1I0BaHMUS.

VY4eOHoe 060py0BaHKE 110 OMOJIOTUH BKIIIOYAET: HATypajibHble O0BEKTHI (KUBBIE U MPENapUpOBaHHbIE PACTEHUS U JKUBOTHBIE, X YaCTH, OpraHbl, BIa)KHbIE
IpernapaThl, MUKpOIpenaparhl, CKeJIeThl U UX 4aCTH, KOJUIEKIIUH, TepOapun); Mpuoopsl U 1abopaTopHoe 000py0BaHUE (ONTHYECKHE TPUOOPHI, TPUOOPHI MO
¢bu3noNoruy, Nocyaa U NpUHAJJIEKHOCTH); CPEJICTBA HA IEYATHONW OCHOBE (JIEMOHCTPAI[MOHHBIE NTeYaTHbIE TAOIUIIbI, JUIAKTUUECKUN MaTeprai); MyJIsKU U
Mojienu (00bEMHBIE, penbeHbIe, MOIETN-aNTUINKAIIUH ); SKPAHHO-3BYKOBBIE Cpe/ICTBA 00y4YeHHUs (BH1€O(PUIbMBI), B TOM YHCIIEe TOCOOUs Ha HOBBIX
MH(OPMALIMOHHBIX HOCUTENSAX (KOMITAKT-IUCKH); TEXHUYECKHE CPEICTBA 00YUEeHHUS; y1eOHO-METOIUYECKYIO JINTEPATYPY AJISl YUUTEN U yJalluxcs
(onpenenuTeny, CIpaBOYHbIe MaTepHasbl, 00yJarolie 3a/JaHusl, KOHTPOJIbHO-INAarHOCTUYECKHE TECTHI U JP.).

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

Y4eOHo-MeTOoAMYECKOE 00ecieueHre YUeOHOro nmpouecca npeaycMaTpusaet ucnouab3oBanue Y MK (yueOHO-MeTOANYECKOr0 KOMILJIEKCA) MO
ouosorum 1uis 9 Kiacca:.

1. Illaceynux B. B. Buonozus. Beedenue 6 oowyio buonoeuro. 9 knacc. Yueonux / I[laceunux B. B., Kamenckuii A. A. Kpukcynos E. A., [lgeyog I'. I". — 3-e
u30., cmepeomun. - M. /[pogha

2. Ilaceunux B. B., Illseyos I'. I'. bBuonozus. Beedenue 6 obwyro buonozuto. 9 knacc. Memoouueckoe nocooue / M.: Jlpogha

JnakTuyeckoe obecnedeHne y4edHOro npoiecca:



VYueOHbIe MaTepHalbl HIUTFOCTPATUBHOTO XapakTepa (OMOpHbIE KOHCIIEKTHI, CXEMBbI, TAOJHIIbI, AUArPaMMbl, MOJICITH U JIP.);
Y4eOHble MaTepUaIbl MHCTPYKTUBHOTO XapakTepa (MHCTPYKIUU 10 OpraHU3aIMi CaMOCTOSATEIbHON pabOThI yHaluxcs).

WHCcTpyMEeHTapHii THarHOCTHKH YPOBHS 00YYEHHOCTH ydaluxcs (CpeACcTBa TEKYLIEro, TEMATHYECKOr0 U HTOTOBOTO KOHTPOJISI YCBOCHUS YUaI[HMUCS
cofiepKaHusl OMOJIOTUYECKOTO 0Opa30BaHUSA).

Marepuaibl BHEKJIACCHOW U Y4eOHO-HCCIIeI0BATEIbCKON padOThI IO IpeAMETY (TIepedeHb TeM POSKTHON M UCCIIEI0BATEILCKOW Pa0OTHI IO YUeOHOM
nuciuIinHe, TpedboBanus k YHUP, pekoMeHyemast mureparypa).

Cnucok Jiureparypsli:

1.
2.

10.

11.
12.
13.

buonorus (Bech mkonbHbIN Kypc B cxemax u Tabnunax) / A.FO.Monnesa. — M.: Dkcmo
buonorus B Borpocax u oTBeTax. Beimyck 2. Metonuueckoe nocodue. — M., ToBapuniectBo HayuHbix u3ganuit KMK, 2013.

Buomnorus. 6-11 knaccel. KoHCTIEKTHI ypoKOB: ceMUHaphl, KOH(pepeHnu, popMupoBaHue KIFOYEBBIX KOMIIETeHIHI / aBT. — cocT. MI.H.®acesny u ap. —
Bousrorpan: Yuurens

buonorus. 6-11 knaccel: cekpeTsbl 3 (PEKTUBHOCTH COBpEMEHHOT0 ypoka/ aBT. — cocT. H.B.JIsmenko (1 np.). — Bonrorpan: Yuurens

Buomnorus. 6-11 knaccel. KoHCTIEKTHI ypoKOB: ceMUHaphI, KOH(pepeHnu, popMupoBaHie KIFOYEBBIX KOMIIETeHIHI / aBT. — cocT. MI.H.®aceBny u ap. —
Bousrorpan: Yuurens

Boponuna I'.A., IBanoBa T.B., Kanunosa I'.C. buonorus. [Tnanupyemsie pesynabratel. Cuctema 3aganuid. 5-9 knacesl. —M., [IpocBemienune

Briconkast M.B. Hetpanunmonssie ypoku o 6uonoruu B 5-11 kiaccax (uccinegoBaHue, HHTETpUpOBaHUE, MOJIETUpOBaHue). — Bonrorpan: Yuurens,
2008.

KonTponbpHo — u3mMeputenbHbie Matepuansl. buonorus. 9 knace/ cocrasurens bornanos H.A. — M., BAKO

[Taceunuk B.B. buonorusi: MeToinka HHAMBUAYAIBHO — IPYIIIOBOM AESITEIBHOCTU: yueOHOE ocodue ist 00111e00pa3oBaTebHbIX OpraHu3anuii. — M.,
[Ipocsemenue, 2015.

Paboune nporpammel - buosorus. 5 — 9 kiacesl: yueOHo-MeToanueckoe nocodue/ coct. I'. M. Ilanpasesa. — M.: lpoda, 2016 k YMK noj penakuuneit
npodeccopa, fokTopa negarorndeckux Hayk B.B.[Taceunuka.

Cononosa E.A. buonorus. 9 knacc. TectoBeie 3aaanus. Junaktuueckue matepuansl. — Bonrorpaa: Yuurens
CnpaBounuk B Tabnuuax. buonorus 7-11 knacc. — Aipuc — IIpecc, 2015.

[ycranoBa T.A. Penerutop no 6uosnorun. ['oroBumes k EI'D u OI'D. — denukce, 2016.

HNuTepHeT pecypcebl:

1.

http://egu.lseptember.ru/index.php?course=18005 — mopraJ negaroruyeckoro yHUBEpCUTETa U3AAaTEILCKOTO IoMa « [lepBoe ceHTOps»



2. http://www.edu.ru./ - uadopmanms o penepanrbHBIX HOPMATUBHBIX JOKYMeHTax 1mo EI'D.

3. http://www.ed.gov.ru/ - o6pazoBaTenbHbII TOPTAI

IInanupyemMble pe3yJbTaThl H3yYeHHS Y4eOHOI0 peaMeTa

Yyamuecs Hayyarcs
IIpenmeTHble pe3yJIbTaThl
PackpbiBaTh NOHATHSA:
e  CBOICTBa KHUBOIO;
e METOBI HCCIIEeI0BaHUs B OMOJIOTUH;
e 3HAYEHHE OMOJIOTMUYECKUX 3HAHUI B COBPEMEHHOM KU3HU;
e Tmpodeccun, CBI3aHHBIE C OMOJIOTHEH;
e  YPOBHU OpraHM3allM KUBOH MPUPOBI.

e COCTaB, CTPOEHHE U (PYHKIIUU OPraHMUECKUX BEIIECTB, BXOJAIIUX B COCTAB )KUBOTO;
MIPEJICTaBICHUSI O MOJIEKYJIIPHOM YPOBHE OpTraHU3alluy KUBOTO;

e 0COOEHHOCTH BHUPYCOB KaK HEKJIETOUHBIX (HOPM >KHU3HU.

HpOBO}]I/ITb HeCJI0KHbIe OM0JI0rHYecKue IKCMMEPUMEHTDI 1JId NU3YYCHHA CBOMCTB OpTaHU4YCCKUX
BCIICCTB U (bYHKI_II/Iﬁ (I)CpMCHTOB Kak OMOJIOTMYECKHX KaTaJin3aToOpoOB, OCHOBHBIC MCTO/IbI
HN3YUCHUA KIICTKU.

OO0LACHATD:
e 0COOEHHOCTHU CTPOEHUS KIETKH IYKAPHOT U MPOKAPUOT;

e (DYHKIIMM OPTaHOMJIOB KIICTKHU;



OCHOBHBIE I10JIOKEHHUSI KIIETOYHON TEOPUU;

XUMHUYECKHUH COCTAB KJIETKH;

KJIETOYHBIA YPOBEHb OPTaHU3ALUN KUBOTO;

CTPOCHHUE KJIETKU KaK CTPYKTYPHOU U ()yHKIMOHATHHON €TUHHIIBI XKU3HHU,

0OMEH BELIECTB U IIPEBPALICHUE SHEPTUU KaK OCHOBY 'KM3HEAEATEIbHOCTU KIIETKU;
POCT, Pa3BUTHUE U KU3HECHHBIN LUK KJIETOK;

0COOEHHOCTH MUTOTHYECKOTO JCIICHUS KIICTOK: HCIT0JIb30BAaTh MCTO/IbI OMOJI0rHYeCKOoM
HAaYKHU U IIPOBOAUTH HCCJIOKHBIC OHOJIOrHYECKHUE OKCIICPUMCHTBI

CYIIHOCTBb OHMOreHETUYECKOI 0 3aKOHa,

PackpbiBaTh NOHATHSA:

MEHo03;

0COOEHHOCTH MHIMBUYaJIbHOTO PAa3BUTHS OpraHU3Ma;

OCHOBHBIC 3aKOHOMEPHOCTH TIepeIaun HACASACTBEHHON HH(POPMAIIIH;
3aKOHOMEPHOCTH U3MEHUMBOCTH;

OCHOBHBIC METOJbI CCIICKITNU paCTeHHﬁ, KNBOTHBIX U MI/IKpOOpFaHI/I3MOB;

0COOEHHOCTH Pa3sBUTHA MMOJIOBBIX KJICTOK.

IIpoBoauTh HeCT0KHBIE OMOJIOTHYeCKHEe IKCIIEPUMEHTBI JUJIsl U3YUECHUS KIETOK AKUBBIX
OpraHU3MOB.

OnuceIBaTh OPraHU3MEHHBIA YPOBEHb OPTaHU3ALMN KUBOTO;

PaCKprBaT]) 0COOEHHOCTH OECITOI0TO U ITOJI0BOTO Pa3MHOKCHU OPTraHU3MOB;

XapakTepu30BaTh OIJIOJOTBOPEHHE U €T0 OMOJIOTUYECKYIO POJIb.

OO0LACHATD:

KPUTEpPUH BHJIA U €r0 NOMYJISUOHHYIO CTPYKTYPY;
HKOJIOTHYECKUE (PaKTOPHI U YCIOBUS CPEIbI;

OCHOBHBI€ II0JI0KEHHUs TeopuH 3Boronuu Y. J[apsuHa;



e JBWXYHIUC CUJIBI 3BOJIIOIIUH,

e IIYTH JOCTHIKCHUS OHOJIOrHYECKOI0 Imporpecca,;

. l'IOl'Iy.TIHHHOHHO-BPII[OBOﬁ YPOBCHDL OpTraHU3allvuu JKUBOT'O;
* Pa3BUTHUC 5BOJTIOINMOHHBIX HpeHCTaBHCHHﬁ;

e CHUHTCTUYCCKYIO TCOPHIO 3BOJIIOLIUH.

Hcnoab30BaTh METOb! OMOJIOTMYECKON HAYKH U MPOBOJMTDH HECJI0KHbIe 0H0JI0rHYecKHe
IKCHEPUMEHTHI JIJIsl U3Y4YEeHUSI MOP(OIOrHYECKOT0 KPUTEPHSI BUIIOB.

PackpbIBaTh NOHATHA:

e ONpEIEeICHUS MOHATHI: «COOOIIECTBOY, «IKOCUCTEMAY «OUOTEOIICHO3Y;

e CTPYKTYpPY Pa3HBIX COOOIIECTB;

e MPOIECCHI, MPOUCXOISIINE TP IEPEXOJIE C OJHOTO TPOPHUECKOTO YPOBHS HA IPYTOIA.
BbicTpanBaTh LENH U CETH IMUTAHUS U Pa3HBIX OMOIIEHO30B.
XapakTepu30BaTh poJId MPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB.
3HaTh OCHOBHBIE TUIIOTE3bl BOSHUKHOBEHHUS ’KM3HU Ha 3emIle.

OO0bsICHATD:

e 0COOEHHOCTH aHTPOMOTEHHOTO BO3JIEUCTBUS Ha Orochepy;

e OCHOBBI PALMOHAIBHOTO NMPUPOJIONIOJIE30BAHMS;

e OCHOBHBIE 3Tallbl PA3BUTHUS )KU3HU Ha 3eMJIe;

e  B3aMMOCBSI3H JKHUBOTO M HEXKHUBOTO B Onocdepe;

e KPYTrOBOpPOTHI BEUIECTB B Onochepe;

e JTarbl 3BOJIIOLUHU Ouochepsr;

e DKOJIOTUYECKHE KPU3HCHI;

® Pa3BUTHC HpeI[CTaBJ'IeHI/II\/’I O MPOUCXOXKICHUHU KU3HU U COBPEMCHHOM COCTOSAHUU
pooIeMBbl;

e 3HaYeHHE OMOJIOTUYECKUX HAYK B PELICHUH MPOOIEM paliMoOHaIbHOTO



IPUPOJIOTIONB30BAHMS, 3AIIIUTHI 3I0POBbSI JIIOJICH B YCIOBUSIX OBICTPOTO M3MEHEHHS
HKOJIOTHYECKOTO Ka4eCTBA OKPYXKAOLIEH CPENbI.

XapakTepu3oBaTh OMOCQEpPHBIN YPOBEHb OPraHU3AIUU )KUBOTO.
Paccka3piBaTh 0 cpe1oo0pasyromie AeaTeIbHOCTH OPTaHU3MOB.
IIpuBoANTH 10KA3aTENBCTBA 3BOIOLNH.

JleMOHCTPUPOBATH 3HAHUE OCHOB 3KOJIOTUYECKON IPaMOTHOCTH: OLIEHUBAThH MOCIIEACTBUS
JeSITeILHOCTH YeJIOBEeKa B IPUPOJIE U BIHMSIHUE (PaKTOPOB pUCKa Ha 3/I0POBbE YETIOBEKA; BEIOMPATH
1[EJIEBbIE Y CMBICIIOBbIE YCTAHOBKHU B CBOUX JIEUCTBHUAX U MOCTYIKAX MO0 OTHOUICHHIO K )KMUBOU
IIPUPOJIE, 30POBBIO0 CBOEMY M OKPY’KAIOILIMX; 0CO3HABATh HEOOXOAUMOCTh AEUCTBUI IO cOXpa-
HEHUI0 OMOPa3HOO0Opa3usl U MPUPOIHBIX MECTOOOUTAHUN BUJIOB PACTCHUI U )KMBOTHBIX.

MertanpeameTHble pe3yJbTaThl 00y4eHUs
Y4yamuecs cMoOryr:
e OINpeAeNATh NOHATHUS, (HOpPMUpPYEMBIE B IIPOLIECCE U3YUCHUS TEMBI;
e KJaccu(uUUpoOBaTh U CAMOCTOSITENLHO BEIOMPATh KPUTEPUU TS KITaCCU(PUKALINH;

e  CaMOCTOSATENBbHO (POPMYIUPOBATH MPOOIEMBI UCCIEAOBAHUS U COCTABIATH OATATHYIO
CTPYKTYpy OyAyIIEro caMOCTOATEIHLHOTO UCCIIEeIOBAHUS;

e IIPU BBINOJHEHUH Ja00PATOPHBIX U MPAKTUUECKUX PaOOT BHIOMPATh ONTUMANIbHbIE
CIocoObl IEWCTBUN B paMKaXx MPEAJI0KEHHBIX YCIOBUM U TpeOOBaHUM U COOTHOCUTH CBOU
JIEHCTBHUS C IUIAHUPYEMBIMU PE3yIbTaTaMU;

e (OpMYITUPOBATH BHIBOJIBIL;
e  YCTaHABJIMBATH MPUYUHHO-CIICJICTBCHHBIE CBSI3U MKy COOBITUSIMU, SIBJICHUSIMH,
e TMPUMEHSTH MOJIEIH U CXEMBI JUIsI pEIICHUs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

e BJAJETh NPUEMAMH CMBICIOBOTO YTEHHS], COCTABIIATH TE3UCHI U MJIAHBI-KOHCIIEKTHI 10
pe3ynbpTaTam YTCHHUS,;

e OPraHU30BBIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JACATEIBLHOCTD C YUUTEIEM U
CBEpCTHUKAMU;

e  HCIOJIB30BaTh HH(POPMALIMOHHO-KOMMYHHUKAI[MOHHbBIE TEXHOJOTUHU IIPU MOJITOTOBKE
COOOIIEHUH, MYJIbTUMETUHHBIX MTPE3CHTALHH];



. ACMOHCTPUPOBATH 3KOJOTUYCCKOC MBIIIUICHUC U IPUMCHSATL €TO B HOBCGHHCBHOﬁ KU3HU.
JIMYHOCTHBIE Pe3yJbTAThI 00yUYeHUsI
e Bocnuranue y yyammxcsi 4yBCTBa TOPJIOCTH 32 POCCUNCKYIO OMOJIOTUYECKYIO HAYKY;

e OCO3HAHHUE YYalIMMUCS, KAKUE IIOCIECICTBUS I OKPYIKAIOLIEH CPEAbl MOKET UMETh
paspylIHUTENIbHAs IEeATEIbHOCTD YEJIOBEKA U MPOSABIECHUE TOTOBHOCTU K CAMOCTOSITEIIbHBIM
MOCTYIKaM M JICHCTBUSAM Ha 0GJ1aro mpupoabl;

e YMCHHC PCAJIM30BbLIBATH TCOPCTUYCCKUC ITO3HAHU B HOBCCHH@BHOﬁ KHU3HU,

e TOHMMAaHHE 3HAYCHUs O0YUYCHHUS JJIsl TIOBCEHEBHOM KU3HU U OCO3HAHHOTO BHIOOPA
npodeccuu;

e [IPHU3HAHUC IIpaBa KaXXA0ro Ha COOCTBECHHOE MHCHHUC,
e YMCHHC OTCTAMBATb CBOXO TOYKY 3PCHUA;

e KPUTHYHOC OTHOLICHUC K CBOUM IIOCTYIIKAM, OCO3HAHUC OTBETCTBCHHOCTHU 34 UX
MHOCICACTBUS.

YuyeHuk MOJYYIUT BOZMOKHOCTD HAYIUTHCH:



XapakTepHu30BaTh CYIIHOCTH OMOJIOTUYECKUX MTPOLIECCOB, SBICHUIA; TPUMEHATh YMEHUS
OIpesieNATh, CPaBHUBATh, KIACCU(PHUIIMPOBATh, OOBACHATh OMOIOIHYECKHE O0BEKTHI U
IIPOLIECCHI;

VcranaBiauBaTh B3aMOCBSI3H OpTraHHu3MOB, IIPOLECCOB, HBHGHHﬁ; BBIABJIATH 06].].[1/16 u
OTJIMYUTCIILHBIC IPU3HAKU; COCTABJIATH CXCMbI IMUIICBLIX ueneﬁ; IIPUMCHATDH 3HAHUA B
H3MEHEHHOM CUTYyalluu.

CaMOCTOSTEIBLHO OIICpUpPOBATHb OMOJIOrHYECKUMU IIOHATUAMU, 00OCHOBBIBATh U OOBSACHATH
OMOJI0OrUYCeCKUe IMPOLICCChI U SABJICHUA,

[TpuMmeHsTh 3HaHUS B HOBOM CUTYallMM; YCTAHABIMBATh IPUUYUHHO-CJIE/ICTBEHHBIE CBS3H;
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTETPUPOBATH 3HAHUS; 0000IIaTh U
(dbopMynUpOBaTh BHIBOJIBI;

Pemarts Ononoruyeckue 3a/lauy, OUCHUBATDb U ITPOTrHO3UPOBATH OMOJIOTHYECKHUE IMpOUCCCHhI,
MNPUMCHATH TCOPCTUYCCKHEC 3HAHWA HA IIPAKTHUKE.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Buosorus. 9 kiaace (684, 2 4 B HE/IEIIO)

I/ | x3c Tema Tun OcHoBHBIE Bupn yueonoii KILy IInanmpyemsble pe3yJbTaThl 00y4eHUs! Hara
n YpoKa BONPOCHI HAesATeJbHOCTH nposeje
coJepKaHus HMS
IIpeameTHbIE MeranpeaMeTHbIe JIn4HOCTHBIE
Beenenue (3 yaca)
1 1.1 | buonorus | YUHM | Buonorust — | OnpenenstoT moHATHS, 11 YPOBHH P: ymenue onpenensats uensb | [lo3naBarenbHBI
— Hayka o HayKa o (dbopmupyembIe B X07€ OpraHu3aluu ypOKa U CTaBUTh 3aJauH, 1 MHTEpeC K
JKUBOH JKUBOH H3Yy4YEHUS 111 JKUBON MaTepHUH HE0OXOUMBIE IS €€ €CTECTBEHHBIM
pupoJie MIpHUpo/IE. TEMBI: «OUOJIOTHS», 211 JOCTHKEHHS. HayKaM.
3HaueHHe «MHKOJIOTHS, XapaKTepH30BaTh ITonumanue
OHMOIOTHYECK | «OpUOIOTHSY, YpOBHH 11: ymenue paborats ¢ MHOT000pa3us u
UX 3HaHHUH B «aJIbT'OJIOT U, OpraHHsaliii PpasIIHBIMI HCTOIHIKAMH CAHUHCTBA KH-
COBPEMEHHO | «I1aJeo00TaHUKaY, KHSHH: . UHGOPMALUH, OTIEIATE BOI MpUpoABI HA
1 J)KU3HU. «TCHETHKAY, MOIICKYIIAPHEIH, TJIaBHOC OT BTOPO- OCHOBAaHUH
Tpodeccun, | «Grodu3mKar, KIETOYHBIH, | CTEMEHHOTO. YMeHI/IeV CTPYK- | opaumii o
CBSI3aHHBIC C | «OMOXUMHUST», OpraHu3MCHHBIH, | TYPHPOBATh YHEOHEIH MaTe- MpHU3HAKaX
ouonorueit «PaoOOHOIIOTHSY, Oy IANMHOHHO pual, 1asath OpPCaC/ICHIA YKUBOTO
«KOCMUYECKast BHI0BOU, . IOHATHAM, CAMOCTOATCIIBHO
N OKOCHCTEMHBIH, COCTaBJISITh KOHCIIEKT YpOKa
XapaKTepuayioT OonocdepHsbIii. B TETPaJIH.

OMOJIOTHIO KaK HayKy O
JKUBOU

npupone. PackpbiBator
3HAUYECHUE
OHMOJIOTMYECKUX 3HAHUI B
COBPEMEHHOM JKU3HHU.
[IpuBogst

IpUMepEI Ipodeccui,
CBSI3aHHBIX C
ouonorueit. becemyroT ¢
OKPYKaFOIUMHU
(poncTBeHHUKAMH,
3HAKOMBIMH,
CBEPCTHUKAMH) O
npoeccusix, CBI3aHHBIX
¢ Ouonorueil. ['oToBsT

K: ymenue BocripuHUMAaTh
nH(poOpManuIo Ha CITyX.




[IPEe3EeHTaLlHU O
PO EeCCUIX, CBI3aHHBIX
¢ OHoNoruei, uCIoNnb3ys
KOMIIBIOTEPHBIE
TEXHOJIOTHH
1.1 | Meroast Kb [onsTHe 0 OmnpenensroT NOHSTHS, 1.1.1 | HaseBath MeTonbl | P: ymeHue onpeaensaTs uens | YUuTbes
Hccle10Ba HayKe. (dhopmupyembIe B X0€ W3yUYCHHS )KUBOM | pabOThI, IUIAHUPOBATH 3TANbl | MCIOIB30BAThH
HUS B Mertopnsl H3yUYCHHS TEMBI: «HAYKa», 2.11 IIPUPOIBI €¢ BBIIIOJIHEHUS U OLICHUBATh | CBOM B3IV
ouonorun HAYYHOTO «HAYYHOE MOJTyYECHHBIE Pe3yIbTATHL. HA MHp JUIS
MO3HAHUSL. HCCIIEIOBAHUEY, XapaKTepu30BaTh 00BSICHEHUS
Oranbl «HAy4HBII METO», METO/IBI I1: ymerme paGorats ¢ Pas3INn4HbIX
HAYUHOTO (HAYSHBI haKT, HCCNENOBAHNUA B | PASTHIHEIMU HCTOUHMKAMM | oy
HCCIIEC/IOBAaHN | «HAOIIOICHHEY, Groorum: UH(OPMALUH, OCYLIECTBIIT peuIeHus
A «IKCIICPUMEHT, Habmonenye, CMBICJIOBOC HTCHHC, BO3HUKAIOIIUX
«THIIOTE3a», «3aKOHY, IKCTICPUMCHT, OTACIIATD [IIABHOC OT mpobaem u
«Teopus». CpaBHEHHE, BTOPOCTETICHHOTO B —
OIMCaHME, OTIPENIEIIATh KPUTEPUH AJIS KH3HCHHDIX
XapakTepusyroT UCTOPUYECKUN XapaKTEPUCTUKH MPUPOIHEIX | v op
OCHOBHBIE METO/IBI METO/T; OCHOBHBIE | OOBEKTOB
HAYYHOTO [TO3HAHUS, 3Tarbl HAYYHOTO
3TaIlbl HAYYHOT'O UCCIIeIOBAaHUSL. K: ymerue BocnprrEMaTE
T — nH(pOpMAaIMIO Ha CIyX, pabo-
TaTh B COCTaBE TBOPUECKUX
CaMocTosATeNbHO TPy
hopMymupyIOT IPOOIEMBI
HCCIIEIOBAHUSI.
CocCTaBiIsIOT O3TAITHYIO
CTPYKTYpY OyIyIiero
CaMOCTOSITEIBHOTO
HCCIIEIOBaHHUS
2.2 | Cymuoctp | YUHM | CymrHocTb OnpenendroT NOHATHS, 1.1.1 | nazpBate oOmue | P: ymenue onpenensats uens | Oco3HaBath
KU3HH U TIOHSTHS (dhopmupyembIe B X0JIe MIPU3HAKH paboThI, TUIAHUPOBATH JTAIBl | CBOM UHTEPECHI,
CBOWCTBa (OKHM3HBY. W3YUYCHHS TEMBI «OKU3HBY, 121 (cBoiicTBa) €€ BBITIOJIHEHNS U OIICHUBATh | HAXOJUTh U
KHBOTO CoiicTBa «OKU3HEHHBIE CBOMCTBaY, KHUBOTO MOJTyYCHHBIC PE3yIbTAThI u3y4arb B
KHUBOTO. «Ounonornueckue opranusma yueOHUKaxX
YpoBHHI CHUCTEMEI», «OOMEH II: YmeHue, cpaBHUBAT, Marepuai (13
OpraHu3allii | BEUIECTBY, «IIPOLECCH XapaKTepu3oBaTh KIacCH(HIMPOBATE H MaKCUMyMa),
KHUBOK OuocuHTe3a U pacrnagay, CBOF{CTBA JKHBOTO | 0GOOMATE MOHATHS, HUMEIOILHH
MPUPOABI «pa3IPAKUMOCTDHY, opramusua (Ha K: O OTHOIIICHUE K
KOHKDETHEIX : OTcranBath CBOIO TOUKY
«Pa3MHOKCHHUC), HpI/IMean); 3pEHUs, TPUBOUTD CBOUM




«HACJIeICTBEHHOCTbY, IIPOBOJUTH apryMEHTBhI, IOATBEPKAas UX | HHTEpecaM.
«U3MEHYUBOCTHY, CpaBHEHHE XXUBOW | (pakTramu.
«pa3BUTHE», KYPOBHU 1 HeXHUBOU v
OpTaHU3alHHU KUBOTOY. MaTepHH, HHTCA KPUTHHIHO
OTHOCHUTBCS K CBOEMY
JlaroT XapakTepUCTUKY MHEHHIO, C JOCTOMHCTBOM
OCHOBHBIX CBOICTB IIPU3HABATh OIINOO0YHOCTb
KHUBOTO. CBOET0 MHEHUS (€CII OHO
TaKOBO) U KOPPEKTUPOBATH
OOBACHSIOT IPUYHUHBI ero ) PP P
3aTPyAHEHHUH, CBSI3aHHBIX
C OIpEeAEICHUEM ITOHATHS
«OKU3HBY.
Pa3nen I. Monekynsipusiii yposenns (10 yacoB)
2.2 | MonekysipH Kb | O6mas OnpenessiroT MOoHSTHS, 1.1.2 | naBatb P: yMmeHue onpenensaTh nenb | YUUThCs
bIii yPOBEHB: XapakTepucT | GopMHpyEeMbIE B XO€ oTpeiesIeHHIE paboThl, INIAHUPOBATH 3Talbl | UCIOJIb30BAThH
o01mas uKa W3yUYCHHS TEMBI: TEpMUHAM; €€ BBITIOJIHEHNS U OLICHUBATh | CBOM B3IJISIBI HA
XapaKTEepUCTH MOJICKYJSIPH | «OPTaHHUYECKHUE MIEPEUNCTIATh MOJTyYEHHBIE PE3yNIbTaThI. MUD IS
Ka Or0 YPOBHSI | BELIECTBA», «OEIKU», JJIEMEHTHI, 6 00BSICHEHUS
OpraHu3aly | «HYKJIEHHOBBIE npeobnanaromue | 1 yvee paboTath ¢ Ppa3IUYHBIX
KHUBOTO. KHCJIOTBI», «YTIIEBOJBD), B cocTape xkuppx | PASTHIHBIMU MCTOMHUKAMU 1 oy gy iy
OpraHuveck | «KUpbl (JIMIHIBI), OpPTraHU3MOB, HX HH(OpMALIH, OCYLIECTBILAT peleHus
Ue BELIECTBA: | «OMOIOIUMEDPBDY, CBOICTBA U b CMBICJIOBOC YTCHHC, BO3HHUKAIOITNX
Oenkwy, «MOHOMEPEI». 3HaYEHNE OTACIATH INIaBHOC npobieM u
HYKICHHOBHI | OT BTOPOCTEIEHHOTO, U3BJICUCHHUS
apaKTepU3yIOT XapaKTepr30BaTh
€ KUCJIOTHI, PaKTCPH3YIO PaxTep OIPENEIIATh KPUTEPUU I | KU3HEHHBIX
MOJIEKYJISIPHBIN YPOBEHb 0Cc00EHHOCTH
YTJIEBOSIBI, XapaKTEPUCTHKH YPOKOB
— OpTaHU3aluy KUBOTO. CTPOCHHUS 5
II0JIMMEPOB U TPHPOJHBIX OOLEKTOB Yuutbcs
(Jrammer). OnwucsIBaroT
BHomoNuMe BXOSIIMX B HX K: ymenue BocipuHEMATh NpU3HABATE
0COOCHHOCTH CTPOCHHS COCTAB 5 HPOTHBOPEUHBOC
OpPTaHMYECKHUX BELIECTB ) HH(OPMALHIO Ha CITYX, pabo-
PBI. MOHOMEPOB, TaTh B COCTaBE TBOPUECKUX Tb 1
M KaK OMOIIOJIMMEPOB.
OHOMEPHI IpyIIL HE3aBEPIIEHHOCT
OOBACHSIOT IPUYHHBI b CBOMX B3NIANIOB
H3Y4YEHUS CBOICTB Ha mup,
OpraHUYECKUX BEILECTB BO3BMOKHOCTb MX
WU3MEHEHUS

MMEHHO B COCTaBe
KJIETKH; pa3HOOOpa3us
CBOKCTB OMOIIOIMMEPOB,




BXOJAIINX B COCTaB
JKUBBIX OPTaHU3MOB.

AHaTH3UPYIOT TEKCT
yueOHUKA C LENBI0
CaMOCTOSITEITHHOTO
BBISIBJICHUSA
OMOJIOTHYECKUX
3aKOHOMEpHOCTEN

2.1

VYrineBoasl

YU

YraeBoapl.
VrneBonpl,
WA

caxapuibl.
MoHocaxa

PHIBL
Hucaxapusl
ITonucaxapu
bl

OrnpeaenstoT MOHSTHS,
(hopMupyemsbIe B X07€
HU3YUCHHA TCMBI:
«YIJI€BOJbI, UJIN
caxapubIy,
«MOHOCaXapHJIbl»,
«IUcaxapHuibly,
«TOTUCAXAPUJIBIY,
«pubo3ay,
«1€30KCUPU003ay,
«TIII0K03a, «(PYKTO3a»,
«rajlaKTo3ay, «caxapo3a,
«MaJbT03ay, «JIAKT03a,
«Kpaxmal», «TJTUKOTEHY,
KXHUTHUH».

XapakTepu3yroT COCTaB U
CTPOEHHUE MOJIEKYI
YTJIEBOJIOB.

YcranaBpiauBamOT
NPUYUHHO-CIIEICTBEHHbBIE
CBSI3U MEX]Y
XUMHUYCCKUM CTpOCHI/IeM,
CBOMCTBaMU U
(hyHKIIUSME YTIIEBOIOB
Ha OCHOBE aHajIn3a
PHUCYHKOB U TEKCTOB B
y4eOHHKE.

[IpuBonsaT mpumMepsl
YTIEBOJOB, BXOIAIINX B
COCTaB OPraHU3MOB,
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JlaBaTh
oIpesieneHrne
TEpMUHAM;
NEPEUHCIIATh
BEILIECTBA,
BXOJISIINE B
COCTaB
YTJICBOJIOB,;
OCHOBHBIE
(dyHKIIH
YTJICBOIOB;

TpYMIIBI
YIII€BOJIOB

XapaKTepr30BaTh
0COOEHHOCTH
CTPOCHHUS
YTJICBOIOB,
OCHOBHBIE
hyHKIIH
YTJIEBOJIOB
(mpuBOANTH
MIPUMEPHI).
OOBsICHATH
MIPHHAIJIEKHOCTh
YTIJIEBOJIOB K
O6roMosnexynam

P: ymeHue opranuzoBathb
BBITIOJTHCHHUE 3aTaHHI
y‘II/ITCHﬂ. PaSBI/ITI/IC HAaBBIKOB
CaMOOIICHKH B caMOaHaIn3a

II: ymeHue naBaTh
OTIpENICJICHHS] TOHATHSIM,
KJIACCU(UITIPOBATH
00BEKTBI, ONIPECISITh
KPUTEPHHU AT Kilaccupuka-
LU OOBEKTOB.

K: ymenue cinymars u
3aJ1aBaTh BONPOCHI YUHUTEIIO
U OZIHOKJIACCHUKaM

Oco3HaloT u
OCMBICIHUBAIOT
UHQOPMAITUIO O
XapaKTePHBIX
0COOEHHOCTIX
YTJICBOJIOB

Pednexcupyror,
OLICHUBAIOT
pe3ynIbTaThl
JeATeLHOCTH




MeCTa UX JIOKAJIN3AlUH U
OMOJIOTHYECKYIO POJIb

2.1

JInmm el

YUH

JInnuael.
Kupsr.
T"'opMmOHBL.
OyHKIUU
JIMIIUJIOB:
SHEPreTUYeC
Kasl,
3aracaroniasi,
3alATHAI,
CTpOUTEIh

Hasl,
peryisTopHa
S

OnpeaenstoT MOHATHS,
(dhopmupyembIe B X07€
N3y9IEHUS TEMBI:
TATTHIBD), GKUPBD»,
«TOPMOHED,
«QHEepreTUIecKas
(bYHKIMS TUHIOBY,
«3aracaromas GyHKIHS
JIUIIU 0B, «3alluTHasA
(bYHKIHS TUIHIOBY,
«CTpoUTeNbHAsT QYHKIHS
JIMTIUIOBY,
«perynsTopHas pyHKIHS
JTATIIOBY.

JaroT xapakTepUCTUKY
COCTaBa U CTPOECHUS
MOJIEKYJI JIUITHUOB.

YcranaBpiauBamOT
MIPUYHUHHO-CIIC/ICTBEHHBIE
CBSI3U MEX]TY
XUMUYECKUM CTPOCHUEM,
CBOMCTBaMHM U
(hyHKIIUSME YTIIEBOIOB
Ha OCHOBE aHajIu3a
PUCYHKOB U TEKCTOB B
yueOHUKeE.

[IpuBonsaT mpumMepsl
JIMNXI0B, BXOOAIINUX B
COCTaB OPTaHU3MOB,
MeECTa UX JIOKAJIN3alnuu 1
OHMOJIOTHYECKYIO POJIIb.
OO0CyXIaroT B Kjlacce
poOJIeMbl HAKOTIJICHHUS
XUPOB OpraHU3MaMHu B
LEJSX YCTaHOBJICHUS
MPUIHHHO-CIICACTBEHHBIX
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J1aBaTh
OTIpE/ICTICHHE
TepMHUHAM;
TIePEIHCIIATD
BEIIECTBA,
BXOJIAIIUE B
COCTaB MOJIEKYJIbI
OOJILLINHCTBA
JIMIIAOOB.
HaswiBaTh
hyHKIIH
JIAIHI0B

XapaKTepH30BaTh
0COOEHHOCTH
CTPOCHHUSI
JUIUIOB, UX
(hyHKIHIH.

P: yMeHHe opraHu3oBaTh
BBITIOJTHEHHE 3aJaHUM
yuutens. Pa3zBuTue HaBbIKOB

CaMOOILCHKHU U CaMOaHaIu3a.

II: ymeHue naBathb
OTIpeIeIICHHSI TOHATHSIM,
KJ1accu(UIMPOBATh
00BEKTHI, OTIPEACIIAT
KPUTEPUH TS KIaccupuKa-
MU 00BEKTOB

K: ymenue ciaymars u
3a71aBaTh BOIIPOCH YYHUTEIIO
1 OJTHOKJIAaCCHUKAaM

Oco3HaloT "
OCMEBICTIUBAIOT
nHpOpMAITHIO O
XapaKTEePHbBIX
0COOEHHOCTSIX
JIAIIAIOB

Pedraexcupyior,
OLICHUBAOT
pe3yJIbTaThl
JeATeLHOCTH




CBsI3E€W B IpHUpOJIE

2.1 | CocraB u YUH | CocraB u OnpeaensoT MOHATHS, 1.2.1 | Ha3bIBaThH P: ymeHue opraHu3oBath OCMBICIMBAIOT
CTpOEHHE M CTpOEHHE (dbopmupyembIe B X07€ MOHOMEp BBITIOJTHEHHE 3a/ITaHAH TEMy ypoKa
0emnKoB OeJKOoB. W3YUYCHHS TEMBI: «OENKH, 0enKoBO yuutens. PazBuTre HaBBIKOB

benxu, win | WM IPOTEHHBDY, MOJIEKYJIBI ¥ €0 | CAMOOLICHKH U CaMOaHalIn3a. OcosHaror 1
MPOTEUHBI. «IIPOCTHIE U CIIOXKHbIE COCTAaBJISIOIINE; OCMBICIMBAIOT
Tpocteie i GeKi, yPOBHH II: ymenue naBatb nHGOPMALIUIO O
CIIO’KHBIE «aMHUHOKHUCIIOTBI», OpraHu3aluu OTPCACIICHUA NIOHATHAM, XapaKTCpHBIX
OenKy. «IIOJTUIIETITHI, 0eKOoBOI KIIaCCH(HIMpPOBaTE 0COGEHHOCTAX
AMHMHOKHCIIO | «IEepBUYHAs CTPYKTYpa MOJICKYJIBI; OOT,EKTEL, ONIPE/IeIATE Oenkon
THI. 0ETIKOBY», «BTOpUYHAS XapakTepuzoparp | \PHTCPHH JUIA KIIACCH(IKa-
[omumnenTun | cTpykTypa OeiaKoB», 0COOCHHOCTH ITUH 06GHEKTOB.
. IlepBuuHas, | «TpeTudHasi CTPyKTypa CTPOCHHUS K: yMeHHe CIyIIaTh i
BTOpHYHAs, 0ETIKOBY», «4eTBEPTUIHAS MOHOMepa OeJKa | 335aBaTh BOIPOCH! YUHTEIIO
TPETUYHASI U | CTPYKTypa OEIKOBY. u OenKkoBoi M OTHOKJIACCHUKAM
YeTBEpPTUYHA | XapaKTEepHU3YIOT COCTaB U MOJIEKYJIbI B
SL CTPYKTYpBI | CTPOCHHE MOJICKYI 1eTI0M;
OCIIKOB. OCJIKOB, MPUYHHBI OOBACHATH
JeHatypauu | BO3MOKHOI'O HapyIICHUs mporecc
s Oenka MIPUPOAHOM CTPYKTYPHI o0Opa3zoBaHUs
(menatyparnyn) 6eIKOB MENTUIHOM CBSI3H,
mporecc
IIpuBoasT npuMepsl oGpazoBarms
JieHaTypannu OeKoB 6eIKOR
Ppa3IMYHBIX
YpOBHEU
OpraHu3alyu.

2.1 | OyukiuK YN | Oyskuuu YcTaHaBIMBarOT 1.2.1 | mepeuyucisITh P: ymeHnne oprann3oBaTth OcMBICTUBAOT

0enKoB 0eTKOB: MIPUYHUHHO-CJIE/ICTBEHHbIE (yHKIMY OENIKOB | BBHITIOJIHEHHE 33/TaHUH TEMY ypoKa
CTPOUTENBHA | CBS3U MEXKAY B OpTraHu3Me yuutens. Pa3zBuTre HaBBIKOB
A, XHUMUYECKUM CTPOCHHEM, CaMOOIICHKH U CaMOaHaJIH3a. OcosHaror u
IBUraTeIbHA | CBOHCTBAMMU H XapaKTepu30BaTh OCMBICJIMBAIOT
N (yHKITHAMY GEIKOR HA 0CcOOEHHOCTH II: ymenue naBatb MHQOPMALUIO O
TPAHCTIOPTHA | OCHOBE AHATH3A CTpOCHHUSI OTIpEICIICHHSI TOHSATHSIM, XapaKTepHbBIX
., 3AIIMTHAS, | PHCYHKOB H TEKCTOB B MOHOMepavﬁeHKa KJ1accu(UIMPOBATD 0COOEHHOCTAX
pEryJSTOpHA | ydeOHHKe. u OenKkoBoi 00BEKTBI, OIIPEEISATh OenkoB
1, MOJIEKYJIbI B KPUTEPHH JJIs Kilaccupuka-
CHIBATEHEAA, [puBoasT nprumMeps LIEJIOM; U1 O0BEKTOB.
SHepreTuec 0€JIKOB, BXOAALINX B OOBSICHATH K: ymeHue caymars

COCTaB OPraHU3MOB, MECT polecc

KasgKaTaJIuTHu




yeckas WX JIOKAJIN3alluH | o0pa3oBaHUS 3a/1aBaTh BOMPOCH YUUTEIIO
OMOJIOTHYECKON pOITH TIENITUIHON CBSI3H, | U OJHOKJIACCHUKAM
rpoLecc
00pazoBaHUSA
OenkoB
Pa3IUYHBIX
YPOBHEN
OpraHH3alHH.
2.1 | HykienHOBBI YU | HykieunoBbl | OnpeAenstoT MOHSATHS, 1.2.1 | naBatb P: onpenenstor nenb padotel | Oco3HaHMe
€ KUCIIOTHI € KUCJIOTHI. (hopMupyemsbIe B X07€ oTIpe/ieTICHHe €MHCTBA )KUBOMH
Je3okcupu0d | U3ydeHUs TEMBbI: TE€pPMHHAM. 1I: ocymecTssoT ToueK 1 pUPOBI HA
OHYKJICHOBA | «HYKJICMHOBAs KUCIOTa», [lepeuncnare 0160p HeOOXOMMOH OCHOBE 3HAHWH O
ST KHCIIOTA, «I€30KCUPUOOHYKIICHHOB THUTIBI unpopmanuu HYKJIEMHOBBIX
wnu JJHK. as kucnota, wiu JHK», HYKJIEHHOBBIX K: 3a71a10T BOIIPOCHI, KHCIIOTax
PubGonykinen | «puboOHyKIEHHOBAS KUCIIOT; PYHKUMH | BRIpakaroT CBOM MBICITH
HOBas kucnota, mia PHK, JHK u PHK;
KHCJIOTa, WIN | «a30TUCTHIE OCHOBAHUSI, tunsl PHK.
PHK. «aJCHUH», «TYaHUH», Ha3zrsiBaTh
A3OTHCTBIE «IUATO3UHY, KTUMUH, COCTaBJISIOIINE
OCHOBAHHSL: «ypauun, moHomepoB JTHK
aJICHHH, «KOMILJIEMEHTapPHOCTbY, u PHK
TyaHUH, «rpancnoptHas PHK
[IUTO3HH, (TPHK)», «pubocomuast XapaKTephsoBaTh
THMUH, PHK (pPHK)», 0C0GeHHOCTH
yparuI. «uHpopmanmonHas PHK CTpoCHHA
Kommement | (MPHK)», «ayxieotamy, HYKJICHHOBBIX
apHOCTB. «JIBOMHAas CIIUpaJlb xucnior (IHK,
Tpancriopta | AHK». PHK), 06BacHATS
as PHK MIPHUHIIUT
(tPHK). JlaroT xapakTepuCcTUKy KOMIUIEMEHTapHO
Pubocommas | COCTaBa H CTPOCHH CTH; QYHKIIUN
PHK MOJIEKYJI HYKJIIEMHOBBIX JHK u
(pPHK). KHUCJIOT. Y CTaHaBIIMBAIOT PHK (pasmisix
Wrdopmamy | TPHIHHHO-CIIE/ICTBEHHbIE 1o PHE);
onnas PHK | CB3H MOXIY
(uPHK). XHMHYECKUM CTPOCHHEM,
HykreoTn, CBOMCTBaMHU U
JBoitHas byuxumsvn
e —— HYKJIEMHOBBIX KHCIIOT Ha

OCHOBC aHA/IM3a
PUCYHKOB 1 TCKCTOB B




yueOHUKeE.

IIpuBonsiT npuMepsl
HYKJICUHOBBIX KUCIIOT,
BXOJIAIIUX B COCTAB
OpraHU3MOB, MECT UX
JIOKAJIM3aluu U
OMOJIOTHYECKOM POJIH.
CoCTaBIISIOT ILJIaH 1O
yueOHUKyY. Permaror
OHOJIOrHYeCKHUe 3a0a49n
Ha IPUMEHEHHUE
TIPUHIIATIA
KOMHJICMCHTapHOCTI/I

10

2.1

ATO n
Apyrue
OpraHUYECKH
€ COCIUHEHUs
KJIETKHU

YUH

AIEHO3HHTP
udocdar
(ATD).
AeHO3UHIN
¢docdar
(AL1D).
ANIEHO3UHMO
Hodocdar
(AMD).
Makpospruu
€CKas CBSI3b.

BuramuHEI
KHPOPACTBO
puMBbIe U
BOZIOPACTBOP
WMBIE

OnpenenstoT NOHATUS,
(dhopmupyembIe B X0JI€
W3y4YEHUS TEMBI:
«aneHo3uHTpHUPOCchaT
(ATD),
«agenozuHIudpochar
(ALD)»,
«aneHo3uHMOHODochaT
(AMD)y,
«MaKpOIPrHyYecKas
CBSI3bY,
«OKHUPOPACTBOPUMEIC
BUTaMHHBI»,
«BOJIOPACTBOPUMEIE
BUTaAMHHBD).
XapakTepusyrT COCTaB U
CTPOEHHUE MOJIEKYJIbI
ATO.

IIpuBoasT npumepsl
BUTaMUHOB, BXOJSIINX B
COCTaB OPraHNU3MOB, U UX
OMOJIOrMYECKOI POJIH.
T'otoBAT BEICTYIIIIEHHE C
COOOIIIEHNEM O POITU
BUTaMHUHOB B
(hyHKIIMOHUPOBAHHUH
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JaBaTh
orpesiesieHre
TEPMHUHAM.
Ilepeuncnarp
COCTaBJISIOIINE
mykieotuna ATO
(Ald, AMD);
pa3IUyYHbIe
TPYIIIbI
BUTaMHHOB

XapaKTepu30BaTh
0Cc00EHHOCTH
CTPOCHHUSI
monekynbl ATO
(AID, AMD); ee
CBOICTBa U
(yHKIUH
(0OBsACHATD poIIb
MAaKpO3PTHYECKON
CBSI3H).

P: xoppekTupyroT cBou
s3Hanust. OIeHUBaIOT

COOCTBEHHBIE PE3YIIBTATHI.

II: ananu3upyrot
[IOJTyYCHHBIE 3HAHUS,
BBIACIIAIOT I'NIaBHOC,
BTOPOCTETIEHHOE

K: BBIPA’XKar0T B OTBETAX
CBOHM MBICJIN

Pednexcupyror,
OLICHUBAIOT
pe3ynIbTaThl
JeSITeTbHOCTH




OpraHu3Ma 4YeloBeKa (B
TOM YHCIIE C
UCIIONIb30BAaHUEM
KOMITBIOTEPHBIX
TEXHOJIOTHH).
O6cy)aatoT pe3yabTaThl
paboThI €
OJTHOKJIACCHUKaMHU

11

2.1

buonornueck
e
KaTaJu3aTop
bl

VII

IlonsTue o
KaTaJIn3aTop
ax.
buonornueck
e
KaTaliu3aTop
bl. DepMeHT.
Kodepmenr.
AXKTHBHBIN
LIEHTP
¢dbepmeHTa.

JlabopamopH
as paboma

Pacmoiemienn
€ TIepoKCHIa
BOZIOpOAA
(dhepmerTOM
KaTajga3on

OnpeaensroT MOHATHS
(hopMupyemsbIe B X07€
W3yUYCHHS TEMBI:
«KaTanu3aTopy,
«hepmenty,
«KO(EepMEHTY,
«AKTUBHBII LICHTP
(dbepmeHTay.

XapakTepusyroT pojb
OMOJIOTUYECKUX
KaTaJn3aTOPOB B KIIETKE.

OnHCBIBAIOT MEXAHU3M
paboThl (hEPMEHTOBR.

[TpuBOAAT IpUMEPHI
(dhepMeHTOB, UX
JIOKAJIN3AIIMH B
OpraHu3Me U uX
OHMOJIOTHYECKOM POJIH.

YcranaBIuBaroT
MIPUYHNHHO-CIIEJICTBEHHBIE
CBSI3U MEXy OEITKOBOM
npupoaoil GepMeHTOB U
ONITHMATbHBIMHU
YCIOBUSMH UX
(hyHKITMOHUPOBAHUSI.

OtpabaThIBaIOT YMEHUS
(hopmynupoBaTh
TUITOTE3HI,
KOHCTPYHPOBATH,

121

ITonyyarot HOBBIE
3HAHUS,
YTOYHAIOT paHee
[IOJTyYECHHBIE
3HaHH.

IToBTOpsitoT
npasuna 1o Th,
XapaKTepU3YIOT U
OOBSICHSIIOT POITh
OHMOJIOTUYECKUX
KaTajau3aTopoB B
KHU3HH KUBbBIX
OpTraHU3MOB,

BreimonuHstor
1a00pPaTOPHYIO
paborty,
OOBSACHSIOT €€
Pe3yJIbTaThI,
JIEJTat0T BHIBO/IBI,
0 OpMIISIOT B
TETPaJIX

IT: ITouck naboOpMarym, ce
0TOOp M CTPYKTYpUPOBaHUE,

Hcnons3oBanue pa3iuyHbIX
MCTOYHUKOB WHPOPMAITUH IO
Ouojoruy, Y CcraHaBiIuBaoT
MIPUYUHHO-CIICACTBEHHbIE
CBSI3U MEXy OEITKOBOM
IpUPOI0it pepMeHTOB U
OIITUMAJIbHBIMHN

YCIIOBHSAMH UX
(hyHKIIMOHUPOBAHUS

P: Ilenenonaranue,
IUTaHUPOBAHUE,
KOPPEKTHPOBKA IJIaHa
paboThI HA/I TAHHOM TEMOiA,
aHanm3 u qudpennmanms
CBOUX 3HaHUH, KOHTPOJIb.

K: Pabota B mapax-
00CyXJIeHHe Pe3yJIbTaTOB
nmabopaTopHO paboTHI,
yYMEHHE BBICKA3bIBaTh CBOU
MBICITH.

OrieHuBaThH
3HaYCHNE 3HAHUM
0 OMOJIOTHYECKHX
KaTanm3aTopax
(bepmenTax u
BUTAMUHAX ) JIJIS
JKU3HU U
3JI0POBbS
YeJIOBEKa.




MIPOBOIUTH
AKCTIEPUMEHTHI,

OLICHUBATD IMMOJTYYCHHBIC
PE3YyIbTAaTBl HA OCHOBC

coJiep KaHus

1abopaTOpHOM pabOTHI

12

2.1

Bupycsl

YUH

Bupycsl.
Kancug
Camoc6opka
BHPYCHBIX
YaCTHII.
ki
pa3BUTHSA
BHpYyCa.

OrnpenenstoT MOHTHS,
(hopMupyeMBbIC B X0O/I€

NU3Yy4YCHUSA TEMBI:

«BHPYCBI», «KaIICHUI»,

«camMocOopKay.

XapakTepusyoT BUPYCHI
KaK HEKJIeTOYHbIe (POpMBI
KHU3HH, ONUCHIBAIOT LIUKJI

pa3BUTHS BUpYyCa.

OnuceIBatOT OOMINN TUTaH
CTPOCHUSI BUPYCOB.
IIpuBoasT npuMepsl
BHUPYCOB U 3a00JIeBaHUM,
BBI3BIBAEMBIX UMH.
O6cyx)aarT IpooIIeMBbl
MPOUCXOMKICHUS BUPYCOB

2.1.1

ITonyyator
3HaHUSI O
CTPOCHHH,
(hyHKIHSIX 1
Pa3MHOKEHUH
BUPYCOB KaK
HEKJICTOYHBIX
(dhopmax KU3HH,
OTJIMYHE KHBOTO
OT HEXXHBOTO;
00JIe3HH,
BBI3BIBACMEIE
BUPYCaMH, MEPHI
00pBOEI ¢
BUPYCAMH;

II: Yuarcs cpaBHUBATS,
aHaAJIM3UPOBATh, BBIIENATD
CYIIECTBCHHbIEC IPU3HAKH,
JIeJ1aTh BBIBOBI,

YCTaHaBJIUBATh MPUIHNHHO-
CIICZICTBEHHBIE CBSI3U MEKIY
CTPOECHUEM BUPYCOB U UX
CIoco0OM CyIIIeCTBOBAHHMS,
COCTABIISITH IIJIaH OTBETA,
paboTaTh ¢ pa3NIUIHBIMU
HUCTOYHUKAMH HH(POPMALUH
B [IOMCKax HYXXHOH,
OLICHHBATH €€
JOCTOBEPHOCTb.

P: Ilenenonaranue, ymeHue
BBIJIETISITH TO, YTO yKE
H3BECTHO

0 BHpYCax, KOPPEKTUPOBATh
TUTaH

H3yUYeHHS TEMbI YPOKa,
COCTaBJIATH IUTaH OTBETA,
JlaBaTh CaMOOIICHKY ce0e,
OLIEHUBATh OTBET
OJHOKJIACCHUKOB

K: YmeTts paboTats B
KOJIJICKTHBE,
CaMOCTOSITENBHO,
y4acTBOBATh B AUCKYCCHUSX,
apryMEHTUPOBAHO
OTCTaWBaTh CBOIO TOUKY
3pEHUSL.

IlonBenenue
WUTOTOB YpOKa,
€IUHCTBa U

LIEJIOCTHOCTH
OKPYKaroIIero
MUpa, €ro
MO3HABAEMOCTb U
00BACHUMOCTD
Ha OCHOBE
JIOCTYKCHHIH
HayKH, YCIIEXU
MEIUIIMHEBI B
0opnbe ¢
BUpYyCaMH,
OLICHUTD
3HAYUMOCTD

3HAHUU O
BHUPYCAX C TOYKU
3peHus

COXpaHCHUS
3JI0pOBbS U
0€3011aCHOT0
o0pasa X1U3HU
YeJI0BEeKa.




13 | 1.1 | O6obmarommm | OKK OnpeaensoT MOHATHS, 1.1.2 | IIposepka 3uanuit | I1: YMeHus [ToxBectn utor
21 i ypok copMHpOBaHHBIC B X0O1€ 517 | ©cocTase, CTPYKTYpUPOBATh 3HAHMUA, YCBOCHHUS
' N3yYCHHS TEMBI. "7 | cTpoeHuu 1 OCO3HAHHO U MPOU3BOJIEHO Marepuaia mno
2.2 GbyHKUMAX CTPOUTH PEUEBOE JaHHOMY
JarwT onieHKy
. OPTraHUYECKHX BbICKa3bIBaHHE B paszeny,
BO3pAaCTArOLICH ponu .
P tmen p BEIIIECTB, MUCbMEHHOH (opme, OTIPENIENIUTD IS
CCTCCTBCHHBIX HAYK M BXOJSIIIUX B oTpeJiesieHe OCHOBHOM 1 ce0s1, Kak 3TH
HAYYHBIX HCCJIEOBaHUH B .
ay ceaenona COCTaB KMBOI'0; O | BTOPOCTEIICHHON 3HaHUS
COBPCMCHHOM MHPC, MOJIEKYJISIPHOM nHpOpPMAaLIUH, yMEHHE NPUTOAATCS B
TIOCTOAHHOMY HpOTeccy ypOBHE MOJICJINPOBATh, COCTABIISITh U | KU3HH.
BOJIIOLIUH HAYYHOT
BOJION ayHHoro OpraHu3aInu 3aIMOTHATH TaOJIHIIBL.
3HAHMSL
XKHUBOTO, O p
: OCO3HaHHUE yJallUMHCS
OTtpabaThIBaIOT YMEHUS BUpYyCaxX Kak e
Ka4yecTBa M YPOBHS YCBOCHUS
dbopMyTEpoBaTH HEKJIETOYHBIX .
3HaHW, TPOTHO3UPOBAHHUS
TUMOTE3HI, ¢opmax xuzHH, 0
MeToxax pe3yabTaTOB KOHTPOJIS,
KOHCTPYHPOBATh
OHCTPYHpPOBATE, 6 " COCTaBJICHHE IIJIaHA
IPOBOJUTH NOJIOTHUYCCKOU o o
HayKH JalbHEeHIen AesTeIbHOCTH
9KCIEPUMEHTHI, . VUAIIErocs.
OLICHMBATH TIOTy4YEHHEIE
pe3yJIbTaThI K: BoisiButh 3ananatomme
TEMBI CAMOCTOSATEIIEHO HIIU C
MIOMOIIBIO YUUTEIIS,
COCTaBHTbH TIIAH JTUKBHUIAIMN
po0OEIIOB B 3HAHMSX.

Pazpen I1. Knerounslii ypoens (16 yacoB)

14 | 2.1 | Knerounslii YUH | Obuias OnpenensroT MOHATHS, 1.1.2 | XapakrepuzoBarb | P: Beiasurate Bepcun Yuurtbes
YPOBEHB: M XapaxkTepucT | GOpMHUpYEMEBIE B XO/Ie OCHOBHBIEC YPOBHU | PEIICHUsI TIPOOIIEMBI, NpU3HABATh
o01mas uKa H3yYCHHS TEMBI: OpraHu3aluu 0CO3HaBaTh KOHEYHBIN POTHBOPEYNBOC
XapaKTeprCTH KIETOYHOTO | «KJIETKay, «METOIbI JKHUBOTO. pe3yabrat. Beioupars u3 Th
Ka YPOBHS W3yUYCHHS KICTKI, Haxonutsb B MIPEJUIOKEHHBIX M UCKATh HE3aBEePIIEHHOCT

OpraHu3allli | «CBETOBAs MIPOSIBIICHUSIX CaMOCTOSITEIBHO CPEJCTBA b CBOMX B3IJISI0B

KHUBOTO. MHUKPOCKOIIUS, KH3HENIEATEINBHOC | JTOCTIDKSHUS LEITH. Ha MUD,

Knerka — «OQJIEKTPOHHAS TH OPraHU3MOB I BO3MOXHOCTb UX

CTPYKTypHast | MUKPOCKOIIHUS, o0mye cBoiicTBa * QHATM3MPOBATE, U3MEHEHHUSI.

BHUBATh

u «KIIETOYHAs TEOPHSD». XKHUBOTO cpa 4Tk, v

¢yskuoHan | XapakTepu3yroT KIETKY OOBSACHATH HX. Kga%CH(bHquOBaTL 1 HHTBCA

bHast KaK CTPYKTYDHYIO 1 TepeurcrsTs 00001maTh (haKThl U ABJICHUS. | UCIIOJIB30BaTh
BeIauThIBaTH BCE YPOBHH CBOH B3TIISIBI HA

eIMHUIIA (YHKLIMOHAIBHYIO OCHOBHBIE -

KU3HH. €IMHUILY JKU3HH, €€ 10JIOKECHUS TCKCTOBOI MH(OpMALH. MHp JUIA




XUMHUYECKUN | XUMUUYECKUN COCTaB, KJIETOUHOU IIpencraBnats nHGOpMAIIO | OOBICHEHUS
cocTaB METO/TbI U3YYEHUSI. TEOpHH. B BH/IE KOHCIIEKTOB. Pa3IMIHBIX
KJIETKH. OOBSCHSIIOT OCHOBHBIE OOBsICHATH BKIA] CUTYyaIuil,
Meronbl MOJIOYKEHUS KJIETOYHOMI KJIETOUHOM K: KOHTPOIIb, KOPPEKIHA, peLIeHus
W3YyYeHUs Teopuu. CpaBHUBAIOT TEOpHUH B OHCHKA JICUCTBAM APTHEPA | g3 prpeasormux
KJIETKH. MPUHIUIEI PabOTHI U (dhopmupoBaHue B COGCTBEHERIX. (.TyImaTs 1 npobieM u
OcHOBHBIE BO3MO>KHOCTH CBETOBOU U COBpEMEHHOMN BCTYHATh B TMATIOT, U3BJICYEHUS
MIOJIOKEHUST | DIIEKTPOHHOM €CTeCTBEHHOHAYY y4acTBoBath B JKU3HEHHBIX
KJIETOYHOU MUKPOCKOITHYECKOMN HOW KapTUHBI KOJUIEKTHBHOM 00CY K IICHHH YPOKOB.
Teopuun TEXHHUKHU MHpa; BKJIAJ] mpoOJteM, CTPOHTE
JBHBIX- NpPOyKTHBHOE

Ucnonb3oBaHue yiccieoBaTeeit B3aUMOJEHUCTBHUE CO

undposoii KIICTKH B CBEPCTHUKAMH U YUUTEIIEM.

na6opatopuu Relon pasBuTHE Mnunatusnoe

(6ecnpoBoAHOi o —— COTPYAHHUYECTBO B IIOMCKE U

BbIOOpE WH(pOPMAITUH.

MyNbTUAATUUK) HayKH.

15 | 2.1 | OGmwue YUH | O6mue OnpenensroT NOHATHS, 1.1.2 | ymets Boiziensate | P: PabGoras mo miany, Oco3HaBatb
CBEJICHUS O M CBEJICHUS O (hopMupyeMBbIC B X0O1I€ o0mrue CBEPSTh CBOU JEUCTBUS C Ba)XHOCTh
KJICTKax. CTPpOCHUUN HU3YUCHHA TCMBI: 231 CYIIECCTBCHHLIC LCIbIO U, IIpu 3HaAHUH O
Kmerounas KIIETOK. IATOTLIA3MAY, «SIIPO», MIPU3HAKU HEO0OXOIMMOCTH, UCIIPABIISTh | CTPOSHUH
MeMOpaHa HuTomnnasma. | «opraHoOHUIb», CTPOCHUS KIIETKH | OIIMOKH CaMOCTOSTENbHO. B | KileTku. Yuuthes

SAnpo. «MeMOpaHay, «KIEeTOYHas U TIPU3HAKH JTUAJIOTE C YUUTEIEeM HCIIOJIb30BaTh
Opranougsl. | MemOpaHa», CTPOCHHS COBEpIIICHCTBOBATH 9TH 3HAHUS JUIA
Mewmbpana. «(parommrosy, KOMITOHEHTOB CaMOCTOSITETTHHO penieHus
Knerounas «ITAHOLIUTO3». KIIETKH. BbIpabOTaHHBIE KPUTEPHUU BO3HHUKAIOLINX
MeMOpaHa. XapakTepru3oBaTh | OIEHKH. Y METh OLIEHUTH npobeM.
daronuros. XapaKTepusyIoT 1 KIJIETOYHYIO CTETIeHb yCIIEITHOCTH CBOEH
usomuros, | CPABHHBAIOT TIPOLECCHI MeMOpaHy Kak WH/IUBUYaIbHON

(paronurosa n CTPYKTYPHBIH o0pazoBaTenbHOI

TTHHOLHATO34. AJIEMEHT KJIETKH, | JIeATEIbHOCTH.

OnwuceiBatoT e¢ QpyHKIMH U

0COOEHHOCTH CTPOEHHUS
YyacTeil 1 OpraHouI0B
KJIETKH. Y CTAaHABIIMBAIOT
NIPUIUHHO-CJIICACTBCHHEBIC
CBSI3U MEX/Ty CTPOCHUEM
KIETKH U
OCYIIIECTBIICHUEM €IO
IpoILeccoB (haronuTosa,
CTPOCHUEM U DYHKIHSIMU

poJib B
KHU3HECSITEIBHOC
TH KJIETKU U
LEJIOTO
opraHusma.

II: AHanu3upoBaTsb,
CpaBHUBATH,
KJIaCCU(UITPOBATH U
0000mmaTh moHstus. JlaBate
ofpejiesieHre OHATHAM Ha
OCHOBE U3yYEHHOT'O Ha
Pa3NUYHBIX IpeIMeTax
yueOHOro Matepuaia. Y METh
HCIIOJIb30BaTh




KJICTOYHOU MEMOpPaHEHI.
CocCTaBIAIOT TUIaH
maparpada

KOMITBIOTCPHBIC
KOMMYHUKAITUOHHBIC

TCXHOJIOTUH KaK UHCTPYMCHT

JUTSL TOCTHIKEHUSI CBOMX
neneu.

K: ymets paboTaTts B
COCTaBe TBOPUECKUX TPYIL,
OKa3bIBAaTh B3aMOIIOMOIIb.

16 | 2.1 | Anpo VII | Sapo, ero OmnpenensroT NOHSTHS, 1.1.2 | Ymers Boiensath | P: yMeTh OpraHu30BBIBATh Yuauthcs
CTpOCHHUE U (hopMupyemsbIe B X07€ obmne paboTy O BBITIOTHEHHIO HCIIOH30BaTh
(yHKINY B W3yUYCHHS TEMBI: 2.3.1 CYIIECTBEHHEIC 3aJJaHU{ YUHUTEIs, CBOM B3TJISABI HA
KIIETKE. «IIPOKAPUOTHI», NpU3HAKU NPEACTABIATH PE3yIbTAThI MUp IS
[IpokapuoTel | «3yKapuoThD», CTPOCHUS KIIETKH | pabOTHL. 00BsCHEHHS
. «XPOMAaTHH», U TIPU3HAKH Pas3In4IHBIX
DyKapHOTBL. | «XPOMOCOMBEIY, CTPOCHHUSI . YMETD IaBath CUTYyaluH,
XPOMOCOMH | «KapuOTHUID, KOMIIOHEHTOB OTPCACIICHHEIC MOHATHA, peLeHus
bIif Habop «COMaTHYECKUE KIETKI», KJIIETKU. KIIACCH(UIMPOBATE HX, BO3HHUKAIOIIUX
KIJIETKH «IUTIOUAHBIH HAabOopY, paboTaTh ¢ pasiuiHEIMI pobeM.
R — HCTOYHUKAaMH HH(POpMaLuH,
XPOMOCOMED, TOTOBUTH NTPE3CHTALNH. Oco3H6aBaTb
«rarionIHbIA HAbop IIpencraBnsats HGOPMALUIO ;Ig;rg;{;{;c:l;n
XpOMOCOM», «IramMeThbI», B BHJI€ KOHCIIEKTOB, TAOJIMII. CaMOOGPa3oBaHH
«SIPBIIIKOY.
K: ymets paborath B mapax, | IO-
XapakTepusyroT CIIyLIaTh OJTHOKJIACCHUKOB,
CTPOCHHE ANpa KICTKH 1 apryMEHTUPOBATH CBOIO
€ro CBA3n € TOYKY 3pEHHs. Y UUThCS
SHJIOIIA3MATHYECKOH KPUTUYHO OTHOCHUTBCS K
ceThlo. Pemaror CBOEMY MHEHHIO, C
Onomoruyeckue 3a1aun JIOCTOMHCTBOM TPU3HABATh
Ha OINIPE/IETICHUE THCIa OMOO0YHOCTH CBOETO
XpPOMOCOM B rallJIOnTHOM MHEHUS (€CIM OHO TaKOBO) H
¥ JIMIUIONIHOM Habope KOPPEKTUPOBATH €r0
17 | 2.1 | DHporuiasMar YU | Dumommasma | OnpenensioT HOHATHA, 1.1.2 | Ymetb BoiieATh | P: yMeTh OIICHHUTH CTEIEHb ITounmats
WYecKasi CeTh. THYeCKas (hopmupyemsbie B X07€ oOrmme YCIIETHOCTH CBOEH BaXHOCTh
Pubocomsr. CETbh. W3yUYCHHS TEMBI: 2.3.1 CYLIECTBEHHbIE WHAUBUAYaIbHOR 3HaHUH O
Kommneke PuGocombr. «3HJIOIUIa3MaTH4ECKas MIPU3HAKU o0pa3oBaTeIbHOMI CTPOCHHUHU U
lonpmxm. Kommuiekc CETH», KPHOOCOMBI», CTPOCHUS KIIETKH | JIESTEIbHOCTH; ONPEIEISTh GbyHKIUAX
JInzocomsl lonbmxu. «KoMIUIeKC [ oab KMy, U TIPU3HAKH HaIpaBJICHUS CBOETO OpTraHoOuAOB




JIn3zocoMbl

«JTU30COMBI».
XapakTepuszyroT
CTpOEHUE
MIEPEYUCIICHHBIX
OpPTaHOUIOB KJIETKH U UX
¢$byHKUINU.
YcranaBnuBaroT
MIPUYUHHO-CIICJICTBEHHBIE
CBSI3H MEX]Ty CTPOCHUEM
" QYHKIUSIMU
OHMOJIOTHUECKUX CUCTEM
Ha TIpuMepe KIETKH, e
OpPTraHOUIOB U
BBITIOJTHAEMBIX MU
(GyHKUIUH.

Paborator ¢
WILTIOCTPaLUSMH
yueOHUKa (CMBICIIOBOE
YTEHUE)

CTpoeHus e€
KOMIIOHEHTOB.

pa3BUTHUSL. Y METH
OpraHu30BaTh PaboTy MO
BBITIOJTHCHHIO 3aJIaHUI
YUUTEJIS, IPEACTABIATh
pe3yNbTaThl padorT.

II: ymeTh naBath
OTnpeeIEHHBIC TIOHATHS,
KJIACCU(UIMPOBATD UX,
TOTOBUTH MPE3CHTAIINH.
Co3znaBaTh MOJICIH C
BBIJICJICHUEM CYIIECTBECHHBIX
XapaKTePUCTUK OOBEKTOB.

K: ymets paboTaTh B mapax,
CIIyIIaTh OJJHOKJIACCHUKOB,
apryMEHTUPOBATh CBOIO
TOYKY 3pEHHS.

KJIETKH, O CBSI3U
CTPOCHHUS
OpraHoOMJIOB C
BBITIOJTHAEMBIMHU
UMH (QYHKIHSIMU.

18

2.1

MuroxoHapu
u Ilmactunael.
Kietounsrit
LEHTP.
Opranouisl
JIBIDKEHHUS.
Kietounsie
BKIIIOYEHUS

Y1

MuroxoHapu
1. KPUCTHI.
IImacTtuaer:
JICHKOINIACT
BI,
XJIOPOTLIACT
B,
XpOMOITIacT
bl. ['paHsL.
Kietounsrit
LEHTP.
[MuTockener.
Muxkpotpy60
YKHU.
Hentpuonu.
Bepereno
JIeJIeHUs.
Pecanukmn.
Kryruxu.
KieTounsre

OnpenensdroT NOHATHS,
(dhopmupyembIe B X0JI€
HU3Y4YEHUS TEMBI:
«MHTOXOHIIPHI,
«KPHUCTBI», (IITACTHIBI,
«IEHKOTIJIACTBI,
«XJIOPOIUIACTBLY,
«XpOMOIIIACTED,
«TpaHbl», «KJIETOYHBII
LIEHTPY», «IIUTOCKEIIETY,
«MHUKPOTPYOOUKH»,
«LEHTPUOIINY», «BEPETEHO
JIETICHUS, KPECHUUKNY,
(OKTYTHKN», «KJIETOYHBIC
BKJIFOUEHUS.

XapakTepu3yroT
CTpOCHHE
TIEPEYUCIIEHHBIX
OpPraHOUOB KJIETKU U UX
dhyHKIHAA.

1.1.2
231

VMeTE BBLIEIATE
o01me
CYIIIECTBEHHBIE
MPHU3HAKH
CTPOCHUS KIICTKH
U TIPU3HAKH
CTPOEHHUSI
KOMITOHEHTOB
KJIETKH, UX
(YHKIUY U POITh
B
JKU3HEIEATETLHOC
TH LIEJIOr0
opraHusma,
0COOEHHOCTH
CTPOEHUS KIIETOK
PasHBIX [APCTB
JKHUBBIX
OpraHU3MOB.

P: yMeTb OLICHUTH CTETIEHb
CBOEY MHAUBUYyaIbHOMN
o0Opa3oBaTeIbHOMN
JEATEIbHOCTH; YMETh
OpraHM30BaTh PadOTYy IO
BBITIOJTHEHHIO 3aJaHUN
YUHUTEIS, IPEICTABIISATh
pe3ynbTaThl padoT,
pa3BUBaTh HABBIKU OIICHKHU
pe3ynbTaToB paboTEHI.

II: ctpouts Jloruueckoe
paccyKIeHue, BKIII0Yarolee
YCTAHOBJICHHUE TPUYUHHO-
CIIEJICTBEHHBIX CBS3€E;

YMETh 1aBaTh ONPEACIIEHHbIE
MOHATHSI, KJIacCUPUIUPOBATDH
HX, TOTOBUTH NPE3CHTALINH.

K: ymerts paboTath B mapax,
CJIyLIaTh OJIHOKJIACCHUKOB,

ITocTenrenHo
BBICTpanBaTh
CcOOCTBEHHOE
LIEJIOCTHOE
MHUPOBO33PEHHE;
YUUTBCS
MpU3HABATh
HE3aBEPIIEHHOCT
b CBOMX B3IUISIZIOB
Ha MHD,
BO3MOKHOCTh UX
W3MEHEHHUS;
[IOHUMATh
BaKHOCTh
3HAHHUH O
CTPOCHHH U
(QyHKIUSIX
OpPTraHOUIOB
KJIETKH, O CBSI3H
CTPOCHHUS
OpPTaHOMJIOB C




BKJIIOUCHUS | YCTaHABIMBAIOT apryMeHTHpPOBATh CBOIO BBITIOJTHSACMBIMU
MPUYUHHO-CIICICTBEHHBIE TOYKY 3pCHHUS; YIUTHCS MU QYHKIHAMU.
CBSI3U MEXy CTPOCHUEM KPUTUYHO OTHOCHUTBCS K
n GyHKIUSIMI CBOEMY MHEHHUIO.
OMOJIOTUYECKUX CUCTEM
Ha MpUMepe KIETKH, ee
OpraHOUIOB U
BBITIOJTHSAEMBIX MU
(hyHKITHIA.
Paboratot ¢
WILTIOCTPaLUsIMH
y4eOHUKa (CMBICIIOBOE
YTEHUE)
19 | 2.1 | Ocobennoctu | YII | Ipokapuotsl | OnpeAenstoT MOHATHS, 1.1.2 | Ymerb Boizienath | P: ymeTh onpenensath nenu OcMmbICTUBaTh
CTPOCHHUS . (dhopmupyembIe B X0JI€ 0co0eHHOCTH paboThl, OpraHN30BLIBATH eNHYIO
KJIIETOK DYyKapuoTHl. | U3YYEHHS TEMBI: 2.3.1 CTPOCHHS KJIETOK | paboTy O BBHIOJHEHHUIO MIPUPOTHYIO
9YKapHoT U AHa’po0BI. «IPOKAPHOTHD», pa3HBIX ApCTB 3aaHUH YIUTeIs, IIEJIOCTHOCTb.
MPOKAPHOT Cropsr. «QYKapHOTHI», KHUBBIX NPEACTABIATH PE3yIbTAThI
«aHa3pOo0bI», «CIIOPHI». OpraHU3MOB paboTsL. Llonmmars
Yeptol Xa BAXKHOCTh
PaKTEPU3YIOT .JIaBaTh N
CXOJCTBA 1 0COOEHHOCTH CTPOCHHUS CPaBHUTEIBHYIO IL: YMCTDb J1aBath SHAHHIH O
pa3muyus KJIETOK IIPOKAPHOT H xapaTepucTaky | CHPEACIEHHBIC IOHATHA, CTPOCHHH U
KJIETOK 5yKapuoT. CPaBHHBAIOT MPOKAPHOT ¢ KJIacCU(PUIIUPOBATH UX, GbyHKIUAX
IPOKAPHOT H | . Germocty cTpoeHHs SYKAPHOTAMH, paboTtath ¢ pa3THYHBIMH OpTraHOUI0B
9YKapHOT. KIETOK C LeTbIo BBLIEI MCTOYHUKAMH MH(OPMAIUU. | KJIETKH, O CBS3U
CTPOCHHUS
Jla6opamopn | BBUIBICHHS CXO/CTBA U NpU3HAKU AHAJTH3HPOBATH U OPIaHOWOB ¢
as paboma pasnuuus NPUMHUTUBHOCTH | npdypepeHIIpoBaTh BEILOME MBI
ITPOKapHOT 110 MOJIyYEHHbIEC 3HAHUS, YMETh
«Paccmarpus | lcnonb3oBaHue CPABHEHMIO C UMHU QYHKIUSMU.
ZHI/IC KJICTOK undposoi SYKapHOTaMH. BBIPAXKAaTh CBOU MBICIIH
aKTepuit
paCTCE 1/1171,1/1 ?Ga:c:pa.r:p”“ Iielon BEIIONHSIOT K: Pabora B mapax-
KUBOTHBIX posoaHouU J1a6OPaTOPHYIO obcyxeHne Pe3yJIbTaToB
ot MYNbTUAATUYUK) pa6ory, nabopatopHOi paboThI,
MHKPOCKOIIO OOBACHSIOT €6 YMEHHUE BBICKa3bIBATh CBOU
M» pe3yIbTaTEHI, MBICITH.

JCJIar0OT BBIBO/JFBI,
o opMIISIOT B
TEeTpajsXx.




20 | 2.1 | O6o6maromm | OKK OnpeaensoT MOHATHS, YMeTh 1aBaTh II: Yvenus [ToxBectn utor
1 ypOK 110 c(OpMHPOBAHHEIE B XOJIC oTIpe/ieTIeHHe CTPYKTYpPUPOBATH 3HAHHUS, YCBOGHUS
TeMe W3YYEHUS TEMBI. TEPMHHAM. OCO3HAHHO U MPOU3BOJIEHO Marepuaia mno
CTpOEHHUE HasbiBath CTPOUTH PEUYEBOE JIaHHOU TeMe,
KIIETOK OtpabarhiEaroT ymerns 0COOEHHOCTH BBICKa3bIBaHHUE B OTIPEACTUTD IS
MIPOKAPUOT U (opmymHpoBaTE CTPOCHHUS KIIETOK | MUCBMEHHOU popme, ce0s1, Kak 3TH
JyKapuoT THIIOTE3EI, JKUBBIX OTIpe/ICTICHHE OCHOBHOW U 3HaHUS
KOHCTpYHpOBATE, OpPTraHHU3MOB; BTOPOCTETIEHHOM MIPUTOIATCS B
TIPOBOUTE MIEPEUUCIIATh UX nH(pOpMaIUU, YMCHHE JKU3HU.
IKCTICPHMCHTEI, CBOWCTBA U MOJICTTUPOBATh, COCTABIATH U
OLCHHUBATD HOIYICHHBIC 3HaYCHUE 3aIOJIHATH TaOJHIIBL.
pe3ynbTaThl
xapakTepu3oBatb | P: oco3HaHue ydarmmmucs
0COOCHHOCTH KauecTBa M YPOBHS YCBOCHHSA
CTpOCHUS U 3HAHUU, POTHO3UPOBAHHMSI
(hyHKIIMOHUPOBAH | Pe3yabTaTOB KOHTPOII,
sl KIIETOK. COCTaBJICHHE TUTaHA
JajJbHENIeH NesITeIbHOCTH
yYaIierocs.
K: BeisButs 3ananaromue
TEMBI CAMOCTOSITEITLHO WIJIH C
MIOMOIIBIO YUUTEIIS,
COCTaBUThH TIAH JIUKBH ALK
po0OEIIOB B 3HAHMSX.
21 | 2.2 | Merabonuszm YUH | Accumuiisiuu | OnpenensitoT NOHSITHS, 1.1.2 | Ymersp naBarh P: nnanupyroT u Oco3HaBaThb
- M s1. (hopmupyemsbie B X011 oTIpe/ieTIeHHe MIPOTHO3HUPYIOT PE3yIbTaThl | €JUHCTBO U
22 aHf:pl“eTH‘IeC Juccumumsn | u3ydeHus TEMBbI: 2.31 TE€pPMHUHAM. paboThI ¥ BHOCST HEJIOCTHOCTh
kit o6MeH B sl «aCCUMUIISIINSY, OOBACHATH HEOOXOUMBIC JIOMIOJTHEHUS. | OKPYKAIOIIEro
KIetke OKK | MeTtabonmsM | «IUCCUMUIISIIUSY, B3aUMOCBSI3b MUpa.
«MEeTaboII3M. ACCUMITSAIINH U I: YMCTDb J1aBath
Henonnoe O6CyXIAkoT B KIACCe e — OTpeeNEHHBIE TIOHATHS, [Tonumats
KHCIIOPOMIHOE | 11y G e rnie BOMPOCH, ———— KJIACCU(UIIMPOBATD UX, BAKHOCTD
(dhepmenTaTu CBS3AHHBIE C MPOTIECCAMH METAGOTAIMAL paboTaTh ¢ pa3nuIHBIMU 3HaHUH 0
BHOE OOMeHa BELECTB B Xapaxrepusopars | ACTOTHUKAMI uHpopMaluu. | MeTaboIu3Me U
PACHICIIICHI | & rornueckux OOMEH BELIECTB U | AHaTu3HpOBATH K BléepFeTI/IquKOM
?;E;OOI;O;;L crcTeMax. MIpeBpaIcHIe nuddepeHrpoBaTh OOMEHE.
omuoe ONpe/IesIoT NOHATHS, SHCPIrun. IIOJIyYCHHbIC 3HAHMS, YMETh | Y CTaHABIMBAaTh
KHCJIOpOHOE | GOpPMUPYEMEBIE B XOJ1e [lepeuuncnsars BBIP@XATh CBOH MBICITH CBASM MOXIY
paCIICIUICHA | U3YYCHUS TSMBI: STarnbl Lenbio yueGHo’

K: ymeTs paboTtath B mapax,

JCATCIIBHOCTH U




€ IJIIOKO3Bl. | «HETIOJTHOE KUCIOPOIHOE SHEPTEeTHYECKOTO | CIYIIATh OJHOKJIACCHHUKOB, €€ MOTHUBOM.
Kirerounoe (hepMeHTaTHBHOE obmeHa, apTyMEHTUPOBATH CBOIO
JIbIXaHHE paclIeIICHUE TITIOKO3bI», oOpa3oBaHHe TOYKY 3PSHHUS; YUUTHCS

«TITUKOITN3Y, IIOJTHOE AT® B X018 KPUTHYHO OTHOCHTKCS K

KHCIIOPO/THOE SHEPTEeTHYECKOTO | CBOEMY MHEHHIO

pacIIeIICHUE TIIIOKO3bI», oOMeHa B KIJICTKe.

«KJIETOYHOE JIBIXaHHUEY. XapakTepu3oBaTh

XapaKkTepusyroT 0OMCH BEIIECTB U

OCHOBHBIC ATaIbI npeBpalleHue

SHEPTreTHYECKOr0 OOMEeHa SHEPrHHU KaK

B KJIETKaX OpraHM3MOB. MIPOIIECCHI,

COCTABIISIOIINC
CpaBHUBAIOT
OCHOBY

OHCPTeTHHCCKYIO KHU3HEICSITEITBHOC

3¢ (HEeKTUBHOCTH S——

TIIMKOJIU3a U KJIETOYHOTO

JAbIXaHUs

23 | 2.2 | ®orocunres, | YHUH | 3nauenue OmnpenensroT NOHATHS, 1.1.2 | YMmeTb 00BsicHATE | P: YMETH caMOCTOSATEIBEHO OCMBICIIHBAIOT
-24 XEMOCHHTE3 M ¢dorocunTe3a | popMupyemsie B X0/ CMBICJI CBETOBOH | OOHapy>KuBaTh U MPUYUHBI
CaetoBas W3yUYCHHS TEMBI: 2.3.1 U TeMHOBOM a3 | GpopMupoBarh y4eOHYIO pasHooOpasust
¢aza «cBeToBas (asza ¢dorocunTE3a pooeMy, ONPENEeNATh IENb | MPOIECCOB
OKK | ¢orocuntesza | poTocunresay, y4eOHOH AeATeTbHOCTH. HPOUCXOJISIIHX B

TemHoBas «reMHOBast (haza JKUBBIX
¢aza (hoTocunHTE3a», «dOTONH3 Ymers pa60TaTI’VHO [IaHy, OpraHu3Max.
(dboTocuHTE3a | BOJABI», KXXEMOCHHTE3Y, CBCPATEL CBOH JICHCTBIA C
dotonu3 «XeMOTpO(dbD», HCIIBIO H, TIpH OcosaaoT
BOJIEL (HETPHOMIApYIOHE HEOOXOIUMOCTH, UCITPABIISTE | SAMHCTBO
XemocuHTe3. | OakTepuu». PackpbiBaroT OMIHOKK CaMOCTOATENEHO. EAOCTHOCTE
XeMoTpodbl. | 3HaueHHE HOTOCHHTE3A. I1: VMeTh aHATH3UPOBATH Opratiusma,
Hurpudpuum | Xapakrepusyoor conepxanme i(;zﬁ;):;;f;zro
pytoue TEMHOBYIO Y CBETOBYIO JIMOHCTPALHOHHOM
OakTepuu (ha3bl poTocuHTE3 1o TAOJHIIBI ¥ PUCYHKOB. ;IchTiII;):;nﬁ

CXEME, IIPUBCACHHOU B

yueOHIKe. K: YMmers camocTOATENBHO HayKH.

OpraHM30BBIBAThH yueOHOE Y CTAHABIHBAIOT

CpaBHHUBAIOT MPOIIECCHI
(dhoTocunTE3a H
XEMOCHHTE3a.

Pewaror pacuerHsie
MaTeMaTHYECKUE 3aa4H,

B3aUMOJICHCTBHE TP padboTe
B rpymme (mape).

OOBEKTUBHO OLIEHUBATH
paboTy YWICHOB TPy,

CBsA3U MEXOY
LeJIbI0 Y4eOHOM
JIESITEIILHOCTH U
€€ MOTHUBOM.




OCHOBAaHHBIC Ha

(hakTHIECKOM
OHMOJIOTHYECKOM
MaTepHaie
25 | 2.2 | Asrorpodeiu | YUH | ABroTpodsl. | OnpenesisioT MOHITHS, 1.1.2 | YMmeTh 1aBaTh P: YMeTh caMOCTOSATENBHO OcCMBICTHBAIOT
reTepoTpodbl M I'ereporpod | hopmupyemsie B xozne oTIpeICIICHIE oOHapyXUBaTh U NIPUYHUHBI
BI. W3yUYCHHS TEMBI: 2.3.1 TEPMHUHAM. (hopMHpOBaTH YUCOHYIO pasHooOpasus
dotoTpodrl. | «aBTOTPODEI», HaspiBats THIIBI mpobJeMy, ONpeneNsTh Uelb | TUIOB HUTAHUS
XeMoTpodbl. | «reTepoTpodb», MUTAHUS )KUBBIX | Y4eOHOH JesITeNbHOCTH. KJIICTKH.
Campodutsl. | «hoTOTPOPBIY, OpTaHHU3MOB;
[Tapasutsl. «XeMOTpO(dbI», (a3bl U IPOIYKTHI YMeETh pa6OTaTI’VHO [HIany, Ocosnator
l'onozofiHoe | «campoduteny, (hoTocunTe3A; CBCPATEL CBOH JICHCTBIA C CAUHCIEO H
MUTaHUE «TIAPa3UThI», TPYMIIBI LCJIbIO H, TIpH HCJIOCTHOCTR
«T0JIO30MHOE ITUTAHUE. reTepoTpodHBIX HEO0XOUMOCTH, HCIPABIIATE | OpraHH3Ma,
CpaBHMBAIOT OPrAHNaMEL OPTAHUIMOB OIMOKN CAaMOCTOSATENBHO. BO3MOKHOCTB €TI0
110 Criocoby noxyseHns XapakTepu3oBaTh II: YmeTs anamasuposath EZ?:;ICTI;:;VI o
MUTATEILHBIX BEIIECTB. CoLepIKaHHE .
CoCTaBAIOT CXeMy (omHCHIBATD) MOHCTALHOHHO JIOCTHKCHHIMA
0co0eHHOCTH a Tpatl HAYKH.
«Knaccnurarms TS TaOJIUIBI U PUCYHKOB,
OpPTaHU3MOB TIO CIIOCO0Y ABTOTPOGHBIX 1 V CTAaHABIUBAIOT
ITHTaHHS C IPUBEICHHEM P K: YMmeTs camocToATENBHO CBA3H MEXITY
KOHKPETHbIX [IPUMEPOB reTepoTPOGHEIX | opraHM30BHIBATH yueOHOE HeBIO YueGHOM
(CMBICIIOBOE YTCHHE) Opranu3MOB B3aUMoOJIeiicTBHE IpH paboTe eSTENLHOCTH 1
(canpodutos, B rpymnre (mape).
[apasHTOB, €€ MOTHBOM.
cUMGHOHTOB), oco | OOBEKTUBHO OLICHHBATH
OEHHOCTH paboTy HICHOB IPYIII
mporueccos (oTo-
U XEMOCHHTE3A.
IIpuBoauTh
MIpUMEPHI
pacTUTEeNbHBIX
OpPTraHU3MOB C
reTepoTpoHBIM
THUIIOM MUTAHHUA,
OpPraHu3MOB CO
CMEIIaHHBIM
THUIIOM MTUTaHUSL.
26 | 2.2 | Cunres YUH | Cunres OnpenensdroT NOHATHS, 1.1.2 | Ymerb naBath P: Onpenenenne Oco3HaroT
0eKoB B 0€eIKOoB B (dhopmupyeMbIe B X0JI€ oIpeJiesIeHHE 10CJIe/I0BATEIIBHOCTH €IMHCTBO U




KJICTKE

KJeTke. I'eH.
I'enernmueckn
H Koz,
Tpurnner.
Komomn.
Tpanckpunig
Hsl.
AHTHUKOIOH.
Tpancsuuys.
ITommcoma

M3YUYCHUS TEMBL: «TCHY,
«TCHETUYECKUM KO,
CTPUILIET, KKOIOH,
«TPAHCKPHIIIIHS,
«AHTHKOJIOHY,
(TPAHCIIAIUSN,
«IIOJICOMAY).
XapakTepusyroT
MIPOILIECCHI, CBSI3aHHBIE C
OHMOCUHTE30M O€llKa B
KkneTke. ONMUCHIBAIOT
MIPOIIECCHI TPAHCKPHITIIAN
nu TpaHCJ]Sl]_[I/II/I HpI/IMCHﬂﬂ
TIPUHITATT
KOMIUIEMEHTapHOCTH U
T€HETUYECKOI'0 KOoaa

231

TEPMHHAM.
Ha3zsiBaTh 3Tans!
OuocuHTEe3a
Oenka (MecTo
OCYIIECTBIICHUS
TPAHCKPUIIIUU H
TPaHCIISIIVH )

XapakTepus3oBaTh
(omCHIBATD)
po1ecc
OuocuHTEe3a
OEJIKOB B KJIETKE.
OOBACHATH POJb
TCHECTUYCCKOT'O
KOJa, pOJib
OuocHHTE3a
OejiKa B KJIETKE.

MPOMEKYTOUHBIX 1IeJIEH ¢
Y4eTOM KOHEYHOTO
pe3yabtaTta. CocTaBieHue
IJIaHa u
MTOCIIEI0BATENbHOCTH
JEeHCTBUH.

BHecenne He0OXOIUMBIX
JIOTIOJTHEHUH 1 KOPPEKTHUB B
IUIAH U CII0c0o0 AeHCTBUS.

Brinenenue n oco3HaHUe
yanlHMCﬂ TOT'O, UTO y)KC
YCBOEHO U YTO eI
MO/IJICKUT YCBOCHHUIO,

OCO3HAHUE KayecTBa U
YPOBHS YCBOCHUSI.

II: Beinenenue
HE0OX0UMOM HHPOPMAITIH;
NPUMEHEHHE METO/IOB
UH()OPMAIIMOHHOTO MTOUCKA,
B TOM YHUCJIC C TIOMOII[BIO
KOMITHIOTEPHBIX CPEJICTB.

ITocTpoenue goruueckoit
LEMH PacCyKJICHUMN.

VcraHoBneHHE NOPpUIUHHO-
CJIICACTBCHHBIX CBSI3CH.

ITocTanoBka u
(hopmynmpoBanue
poOIIEeMBL,
CaMOCTOSATEIIbHOE CO3/IaHNe
ITOPUTMOB JICSITEITLHOCTH
IIPH PEIIeHUH podIeM
TBOPYECKOTO U IIOUCKOBOTO
xapakrtepa.

K: Ilonumanue
BO3MO>KHOCTH Pa3IMYHBIX
MO3UIUN U TOYEK 3PEHUS Ha

IIEJIOCTHOCTH
OpraHusma,
BO3MOKHOCTD €TI0
M03HABAEMOCTH
Ha OCHOBE
JOCTHKEHUI
HAyKH.

YcTaHnaBiIuBamOT
CBSI3H MEXTY
HEJBI0 YaeOHOU
JESITENHHOCTH U
€€ MOTHBOM.




KaKOH-TN00 MpeMeT W
BOTIPOC.

VYuer pa3HbIX MHCHHH U
yMeHHe 000CHOBATh
coOCTBEHHOE.

YMeHHe apryMeHTUpOBATh
CBOE TIPeIJI0KECHHE,
yOeXIaTh U yCTYIaTh.

Pednexcus cBoux neficTBuid
KaK TIOCTaTOYHO ITOJIHOE
0TOOpakeHHE TPEAMETHOTO
COZlepKaHUs U YCIOBUI
OCYLIECTBISIEMBIX ACHCTBUI.

28
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Henenue
KJICTKH.
Muto3

YUH

VII

KuzHeHHBIM
LUK KJIETKH.
Muros3.
Wntepdasa.
[Ipodaza.
Mertada3a.
Amnadasa.
Tenodaza.
Penynnuxkan
usl.
XpomaTuasl.
Hentpomepa.
Bepereno
JeTICHHUS.

Jlaboparopu
as pabora
«PaccmoTtpen
ne
MHUKponpena
partoB ¢
JETSIIAMUCST
KJIETKaMHU
pacTeHHs»

OnpenenstoT MOHITHS,
(hopmupyemsbIe B X071€
W3yUYCHHS TEMBI:
«MHUTO3», «HHTEep(hazay,
«tpodazay, «meTtadazan,
«aHa(azay, «renodaszan,
«pelyTUTHKALIUS,
«XpOMAaTHUJIBI»,
«IEHTPOMEpay,
«BEPETEHO JICTICHHSD.

XapakTepusyroT
OMOJIOrNYECKOe 3HAUEHHE
MHTO3A.

OnuceIBaIOT OCHOBHEBIC
(ha3er MuTO3A.
YcranaBianuBaroT
NPUYUHHO-CIIEICTBEHHbIE
CBSI3U MEX]Y
MIPOIOJDKATEITFHOCTHIO
JICIICHUS KJICTKU U
NPOIOJKUTEIBHOCTBIO
OCTAJILHOTO TIEPHOJIa
JKM3HEHHOI'O I[HKJIa
KJIETKHU

1.1.2
231

YMeTb 1aBaTh
oTpeiesIeHHe
TEPMUHAM.
HaswiBats dazb
MHUTO33,
OpraHoupbl,
YyUYaCTBYIOIIIUE B
JIeJICHUH KJIETKH,

XapaKTepHU30BaTh
MEXAaHU3M
JIETICHUS KIIETKH;
OIINCHIBATH
MPOIIECCHI,
MIPOUCXOJISIIUE B
KaX1oit u3 ¢as
MHTO3a.
OOBICHITE
OMOJIOrMYECKUM
CMBICII MHTO3a

P: PaGoras no ruany
CpaBHUBATh CBOM JCHCTBUS C
LEITBIO.

CraButh yueOHYIO 3a7a4y
Ha OCHOBE TOT'0, 4TO YK€
M3BECTHO M YCBOCHO, U TOTO,
YTO ellle HEM3BECTHO.

Ompenenenue
M0CIIe/I0BATEILHOCTH
MPOMEKYTOUHBIX IEeJIe ¢
YYETOM KOHEYHOTO
pe3ynbTara.

Cocrasnenune miaHa u
IIOCJIEAOBATEIHLHOCTH
JEUCTBHI.

[IpenBocxuiienue
pe3yibTara U ypoBHS
YCBOCHHSI.

BLI,Z[CJ'ICHI/IC 1 OCO3HAaHHC
ydalmumces Toro, 4To yke
YCBOCHO U 4YTO €1I€
MMOJJIC)KUT YCBOCHHIO,

Oco3HaioT
€IMHCTBO U
LIEJIOCTHOCTD
OpraHu3Ma,
BO3MO’KHOCTB €T0
[103HABA€MOCTH
Ha OCHOBE
MOCTHKEHUI
HayKHU.

YcTaHaBiInBaOT
CBSI3H MEXTY
LEJBI0 y4eOHOU
JeSITEILHOCTH U
€€ MOTHBOM.




OLICHMBAHUE KauecTBa U
YPOBHS YCBOECHUSI.

II: CamocTosTenbHOE
BBIJICJICHHE U
(hopmynmpoBanue
MMO3HABATEILHOM LIEITH.

ITouck v BblZIETICHUE
HeoOXoauMoM HHpOpMAITHH.

Pednekcus ciocobos
JEUCTBUA, KOHTPOJIb U
OLIGHKA MPOLIECCOB
JesITeIbHOCTH.

Amnanus 00bEKTOB.
YcraHoBiIEHUE NPUYUHHO-
CIICICTBEHHEIX CBS3€EH,
CHHTE3 U3 YacTeu,
obocHoBanue. BeiaBmkenue
rurote3. X obocHoBaHUe.
[ToctanoBKa U penieHne
rpooieM:

(hopmynmpoBanue podIeM;

CaMOCTOSITEIbHOE CO3/1aHNe
CIIOoCcO0O0B peleHus MpoodiIeM
IIOMCKOBOT'O XapaKTepa.

K: [InanupoBanue
COTpY/HHYECTBA-
onpeeseHue LemeH,
(hyHKIMI y9aCTHUKOB
00pazoBaTeILHOTO IpoIecca
1 crioco0oB
B3alMO/ICIICTBHUA.

YMeHue MoiIHO U TOYHO
BBIpa)XKaTh CBOU MBICIIH B
COOTBETCTBHH C 33/1a49aMHt U
YCIOBUSIMU




KOMMYHUKAIIUAMU,

BrageHne MoHOJIOrHYeCKOM
Y IMAJIOTHYECKOH (popMamu
peun. MaunmatuBHOE
COTPYJHHYECTBO B TIOUCKE U
cOope nHpopMaIUH.

CMBICTI000pa30BaHuC U
eNenoaraHme.
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O0o001maromu
1 ypoK 1o
pasneny

OKK

1.1.2
231
2.8

3HaTh TEPMUHBL;
Ha3bIBAThH
OpTaHOUIbI
KJICTKH, TPYTIIIBI
XUMHAYECKHUX
3JIEMEHTOB,
BKJIFOYCHHBIX B
XUMUYECKHN
COCTaB KJIETOK;
MIEPEUHCTIATH
THUIBI TUTaHUS;
(hazer muTO3a

XapakTepru3oBaTh
CTpOCHHE,
(yHKIUY U
XUMHUUYECKUN
COCTaB KJIETOK
(bakTepwit,
rpubOB, pacTeHHi
W )KUBOTHBIX);
(3HepreTuvecKuit
1 IJIaCTUYECKUI
0OMEHBI);
CYLIHOCTb
MHUTO3a.
IIpuBoauTh
[IPUMEDBI,
MOKa3bIBAIOIINE
B3aUMOCBSI3b
CTPOCHHUS U

P: KOPPCKTUPOBATH 3HAHUA U
00BEKTHBHO MX OILICHUBATh.

II: ymenne 0000mare u
CHCTEeMaTH3UPOBATh 3HAHMS,
JIeTIaTh 3aKIIFOUCHUS U
BbIBOJbI, CTPOUTH
JIOTUYECKOE PACCYKICHUE.

K : orcTranBas cBOIO TOUKY
3pCHUA, IPUCITYIINBATLCA K
MHEHHIO IPYTUX yYalluXxcs,
CHpPaBEeIIMBO U KOPPEKTHO
OLIEHUBATh PaboTy
OJIHOKJIACCHUKOB U
YBaKUTEIBHO OTHOCHUTHCS K
MHEHHUIO IPYTUX

Yuutbcs
CaMOCTOSITENBHO
OTIPEETISATh
3HAYUMOCTD
U3y4aeMoro,
BO3MOKHOCTh
HCII0Ib30BaTh
CBOM 3HAHHUS MIPH
M3Y4YCHUU
Apyrux
MPEIMETOB U
pelieHuu
OMOJIOrHYECKUX
3a1ad4.




($yHKUIUH KIIETOK

Pazgen I11. Oprannsmennsiii ypoBens (13 yacoB)

30 | 2.2 | Pa3MHOXXEHHU YU | O6mias OnpeaensoT MOHATHS, 1.2.1 | YMmeTh 1aBaTh P: Ymenue camoctostenbao | Oco3HaBaTh
e xapaktepucT | (hopMHUpyeMBIE B XOZ€ OTIpeIeTICHHS oOHapyXUBaTh U €JMHCTBO U
OpPTraHU3MOB vKa W3YYCHUS TEMBI: TEPMHUHAM. (hopMHpOBaTH YUCOHYIO LENIOCTHOCTh

OpPTaHU3MEH | «Pa3MHOXXCHHE I pobJeMy, OpeNeNATh HEIU | OKPY>KaloLIero
YUCIISATh N
HOTO YPOBHS. | OpTraHU3MOBY, «Oecrooe cpe 5 c Y 3371291 y4eOHOi Mupa.
PasMHOXeHH | pa3MHOXEHHEY, BHABI OCCTIONOTO | 1ogrenpHOCTH. YMeHHE B
e «IIOYKOBAHUEY, «ICTICHUE 1 TIOOBOTO paboTath 1o iaHy, CBepsTh I’éCTpaHBaTB
MHOXCHUS o TBCHH
OpPTaHHU3MOB. | TEJa, «CIOPBD», Pa3MHOXE CBOW JIEHCTBHS C TIEIBIO U, COOCTBCHHOC
FaHU3MOB., TH
Becmiomnoe «BETETaTHBHOE Io{p AHHSMO Ipu HeOOXOIMMOCTH, LIeIOCTHOC
MHUPOB HUE.
Pa3MHOKEHU | Pa3MHOXEHHEY, TI0JIOBOE asblBath UCTIPABJISAITH OMINOKH POBO33pCHHC
MYIKCKHE U
e. pa3MHOKEHHE», YHCKHC CaMOCTOSITETIHHO.
JKEHCKHU
[loukoBaHue. | «ramMeTb, CHCKHC
Tlenenue «epMabpoIuTHY nosioBble raMeTsl | II: JlaBath onpeneneHust
b
TeNa HaJBOEC. | «CEMECHHUKMNY, OIMCLIBATE éepMHHaM' - Pasmeraats
I 1 TIOJIOB
Cropsr. CTHIHUKN, CYIHOCTB CCHOJIOC H HOMOBOC
A3MHOXKEHHE
BereraTuBHO | «criepMaTo30UabDy, Pa3sMHOKEHHS p
¢ CIULCKIICTKI. Oopranm3MoB(0aKT | AHAIH3HPOBATH COMEPIKAHUE
PasMHOXCHH T T ———— epuii, TpUoOB, JE€MOHCTPALIMOHHBIX
e. ITonoBoe P PU3yI0% pacteHuit MaTepuaioB
OpTaHU3MEHHEIN YPOBEHb ’
PasMHOXKCHH J)KMBOTHBIX U
e. TaMeTEL. Opranu3alku XuBoro, yesoeKa) K: YMmenue camocToaTenbHO
I bl I ro 1 ’
Tepmadpomn potieccl 6ecrionoro Xapaxtepusosars | OPTaHH3OBEIBATS yueOHoe
TBL IIOIIOBOT'0 PasMHOXCHMA, BUIbI Gecrionoro | B3AMMOJCHCTBHE py pabote
CeMeHHHKH. CpaBHUBAIOT UX. S B Ipynie
OnuceIBaoT CrIocoOBI
Anauukn. Pa3MHOKEHUSA
BETreTaTUBHOTO
CniepmaTo30o o OpraHu3MOB.
o Pa3MHOXKEHUS PaCTECHHM. 0
o [IpuBoasT mpumepbt CYIICCTBIIATE
Annexnerkn CpPaBHUTEIbHYIO
OpTaHU3MOB, p y
PASMHOMAIONHXCA XapaKTepUCTUKY
OJIOTO U
MIOJIOBBIM U OECTIONBIM Gecrionoro
myTeM MIOJIOBOT'O
pa3MHOXKEHUs,
OOBSICHSITH
MpenMyIiecTBa
MIOJIOBOT'O

PAa3MHOKCHUA.




31 | 2.2 | Pa3Burue YUH | Craguu OnpeaensoT MOHATHS, 1.2.1 | YMmeTh 1aBaTh P: YMeTh caMOCTOSATENBHO Oco3HaBatp
MTOJIOBBIX M pa3BUTHSA (hopmMupyemsbIe B X07€ oTIpe/ieTIeHHe oOHapyXHUBaTh U €IMHCTBO U
KIIETOK. MOJIOBBIX W3yUYCHHS TEMBI: TEpPMHUHAM. (hopMHpOBaTH YUCOHYIO LEIOCTHOCTh
Meiios. KIIETOK. «raMeTOTeHE3», KIEPHO]T [lepeuncnare po0IeMy, OTIPEAETISTh EeTh | OKPYKAIOIIEro
OmnnonorBop l'amerorenes | pa3sMHOXEHUS, KIIEPHUOJ CTaJIH yueOHOI AEATENLHOCTH. MUpa.
eHHE . [epuon pocTay, «Ieprox raMeToreHesa,

Pa3MHOKEHHU | CO3pEBaHUsY, «Meio3 », CTaIuu Meio3a. II: Ymets nasath Bricrpansars
4. Tlepuon «Meiios Iy, OTIpeIeTICHIS] TEPMHIHAM. coOCTBEeHHOE
pocra. (ROHBIOTAIIHA, XapakTepru3oBartb Mepesmcisms criocoGs! LEJIOCTHOE
Hepuon «KpPOCCHUHT'OBEPY, crainm pa3zmHoxeHnss CpaBHUBATh MUPOBO3SPEHHE
raMeTorenesa
CO3pEBaHMUs. | «HANPABHUTEIHHBIE ’ ’KHBOTHBIX C Pa3INYHBIMU
Meiios: TenbLUaY, cymHocTb 1 BUIaMU OECIIONIOr0
Meno3 [ u «OILIOJOTBOPEHUE, CTaZil MEHOsa, Pa3MHOKEHHS 1 )KMBOTHBIX C
meiios II. «3UT0Tay», KHAPYKHOE Tiponecca BHCIIHMM H BHYTPEHHHM
KOH'BIOFaHI/IH OIIOJOTBOPEHUEY, OTUIOZIOTBOPCHHA. OILIOAOTBOPEHHUEM.
: «BHYTPEHHEC Briaensats
Kpoccunrose | ornonoTBopeHue», OT/IHYHS B JloKa3BIBaTh SBOMOIMOHHOE
p. «TBOIHOE nporeceax COBEPILIEHCTBO BHYTPEHHETO
Hampasuren | ommomorBopeHue y dopmupoBanms OIIJIOAOTBOPCHHUS U Pa3SBUTHA
bHBIE TENbLIA. | TOKPHITOCEMEHHBIXY, MYKCKHX H 3apoJiplilia B MATEPUHCKOM
OmIonoTBOp | «3HAOCHEPMY. SKEHCKHX TAMET. OpraHusmc.
CHHC. XapaKTepu3yIoT CTauu HpoBonuTh AHanu3nupoBaTh COJECPKAHUE
3urora. CPaBHUTEJBHYIO TEeMBL.
Hapyxroe Pa3sBUTHS MOMOBBIX DK TEOHCTIK
KJIETOK M CTaJiuii Meiio3a PaKIcp y .
OTLIOIOTBOPE XPOMOCOMHOT'0 K : oTcranBas cBOIO TOUKY
HUE. 1o CxeMaM'VCpaBHHBaIOT Habopa 3peHus, MPUCITYIIUBATHCS K
BuyTpennee | MArO3 M MCEHOS. COMATHYECKHMX 1 | MHEHHUIO IPYTUX YYaIuXcs,
OTLIOIOTBOPE g6T”ICH’HOT TIOJIOBBIX KJIeTOK, | CHPaBEIUIHBO U KOPPEKTHO
HUE. HOJIOTIICECK YO OGBACHSS OIIEHWBATh padoTy
JBoliHOE CYIHOCTH MHUTO33 | GHOTOrHYECKHiA OJIHOKJIACCHHUKOB
OTLIOIOTBOPEHHS
OINIOAOTBOPE CMBICJI DTUX
HHE pa3Iu4uni.
MOKPBITOCEM
CHHBIX.
DHpocnepm

32 | 2.2 | Uamuunyan | YUH | OxTorenes. OrnpenensoT NOHATUS, 1.2.1 | Ymersb naBarb P: YMmeTh camocTOITEILHO Oco3HaBaThb
bHOE M OMOpHuoHans | popMupyemMsie B X0/ ofpeJiesieHe 00HapyXHUBaTh U €IMHCTBO H
pasBuTHE HBIW TIEPUOJ | U3YUCHUS TEMBI: TEPMUHAM. (hopMHpOBaTH YUCOHYIO [EJIOCTHOCTh
OpTaHH3MOB. OHTOT€HE3a | «OHTOTECHE3M, [epeuncaste pobJeMy, ONpenessaTh Uelb | OKPY>KaloLIero
Buorenernue (aMOpuoreHe | «3MOpHOHAIBHBIN TEPHOA MIEPUOIBI y4e0HON AeITeTHLHOCTH. MUpA.




CKHI1 3aKOH 3). OHTOTEHE3a OHTOTCHE3A, YmMmeTs paboTaTh 10 IJIaHy, BricTpauBats
[TocTambpro | (AMOpHOTEHES)», JTaITbl CBEPATH CBOM JICHCTBHUS C coOCTBEHHOE
HaJIbHBIN «IMOCTIMOPUOHATLHBIN SMOPUOHATIBLHOTO | LIEJBIO U, ITPH LEJIOCTHOE
TIepPHOJT [IEPHOJ OHTOTE€HE3a», pa3BuUTHA HE0OXOUMOCTH, UCIIPABIISTE | MUPOBO33PEHHE.
OHTOTEHE3a. | «IIPSIMOE Pa3BUTHEY, OIKMOKN CAaMOCTOATEILHO OrneHrBaThH
[psamoe HETIPSIMOE PAa3BUTHEY, XapaKTepH30BaTh JKU3HCHHBIC
pa3BUTHE. «3aKOH 3apO/IbIIIECBOTO TICPHOJIB! II: Pasmurath passurae CUTYaIUH C
Henpsmoe CXOLCTBAN, OHTOTCHE3a, JKUBOTHBIX C METaMOp(ho30M TOUKH 3PCHHA
pa3BUTHE. «OMOTEHETHYECKU I TIpOLECCeL, 1 Ge3 MeTaMopgosa. 0e3omacHoro
Buorenernue | 3akon», «puioreHesy. nponcxonAmme B | OGBACHATS Guonorieckyro o0pasa XU3HU U
CKHI 3aKOH. | XapaKTepu3yOT NEPUOIBI KaXJIOM 13 postb MeTamMopho30B B COXpaHEeHUs
3akoH oHTOTeHe3a. ONMUChIBAIOT TICPHOLIOB. PKUSHI KHBOTHBIX 370pOBBSL.
3apOBIIIEBO | OCOOCHHOCTH OHTOTEHE3a IIposozuTe CpaBHHBATh Pa3BHTHE C
TO CXOJICTBaA. Ha IIpUMEPE pa3IMIHbIX l(_:[paBHeHHe MeTaMOpCI)OSOM u 6es
Buorenernue rpyni OpraHu3MoB. PAMOTO 1 MeTaMop(bo3a.
ckuil 3akoH. | OOBSACHSIOT HEMpAMOTO
dunorenes OUOIOTHUECKYTO NOCTOMOPHOHANE | K: YMeTh CAMOCTOSITEIBHO

CYILLHOCTb HOT'O pa3BUTHA OpraHHU30BBIBaTh YUeOHOE
GHOCEHETHIECKOIO OpraHusma. B3aMMOJeCTBYE TIpU paboTe
3aKOHa. Y CTaHABJIMBAIOT q)OpMyHHPOBaTI’U B rpymne (mape).
MIPUYHUHHO-CIIC/ICTBEHHBIE GroreneTmrieckuit VMETh 06BEKTHBHO
CBSI3H Ha TIpUMEpe 3aKOH, TIOSICHSIS .
ero 3HaueHHe OIICHMBATh PabOTy YICHOB
JKUBOTHBIX C MPSIMBIM U TpYTIBL.
HEMPSIMBIM Pa3BUTHEM
33 | 2.2 | O6o6maroIy OKK OnpeaenstoT MOHATHS, 1.2.1 | daBatb P: YmMeror opranu3oBsiBath | BeiOuparoT
Ui ypoK chopMUpOBaHHBIE B XOJIE oTIpe/ieTIeHHe BBITIOJTHEHHE 33 JaHHH I[EJIEBBIE U
W3YYCHUS TEMBI. TEPMHHAM. YUUTENIS, aHAJIM3UPOBAThH CMBICJIOBEIE
HassiBats pe3yabTaThl CBOEH paboThI YCTaHOBKU B
Orpabarsisator ymerzs CIIO0COOBI Ha YpOKe. CBOMX JICUCTBUSIX
(bopmynmposats Pa3MHOXXEHUS U TIOCTYIIKAX.
TUIIOTE3HI, KHBBIX II: YMeroT BoCIIpOu3BOANTE
KOHCTPYHPOBATh, OPTAHH3MOB; “H(OPMAITUIO TI0 TAMSITH,
MIPOBOIUTH MePEUHCIATS UX JIaBaTh OMPE/IEIICHIC
AKCIIEPUMEHTHI, CBOICTBA I MIOHSITUSAM, CTPOHUTDH PEUEBBIC
OIICHUBATh TIOJYYCHHEIC SHAUCHIIC BBICKa3bIBaHUS,
pe3yIbTaThl yCTaHaBIUBATh MPUUNHHO-
XapakTepu30BaTh | CIEACTBEHHBIC CBS3H.
0COOCHHOCTH

CTPOCHUS U
(HYHKITHOHUPOBAH

K: Ymenne paborats B
rpyImax, ooCyKaaTh




ust

34

2.1

3aKOHOMEPH
ocTH
HACJICJIOBaHU
s IPU3HAKOB,
YCTaHOBJICHH
blC
Mengenem.
Monorubpun
HOE
CKpelluBaHU
e

3aKOHOMEPH
OCTH
HacJe0BaHU
s IPU3HAKOB,
YCTaHOBJICHH
pic .
Mengenem.
Monorubpun
HOE
CKpeIIUBaHU
e.
uTonormue
CKHE OCHOBBI
3aKOHOMEPH
ocTel
HacJe0BaHU
sl IPH
MOHOTHOPHT
HOM
CKpeIIUBaH!
H.
I'ubpumonor
HYECKUI
METO/,.
Yucteie
JIMHUH.
Monorubpus
HbIE
CKpEIINBaHU
s.
AnnensHble
I'CHBI.
I'omo3uroTH
BlE U
CETEPO3UTOT
HBIE
OpTaHU3MBI.
JoMyuHaHTH
BIE U

OnpenensroT MOHATHS,
(hopMupyemsbIe B X07€
W3YYCHUS TEMBI:
«THOPHIIOIOTHIECKUI
METO/», «YUCTHIC
JTUHHAN,
«MOHOTHUOPUIHBIC
CKpEIMBaHUS,
«aJeNbHbIC TEHBI,
«T'OMO3UI'OTHBIC U
TeTEePO3UTOTHBIC
OpTaHU3MBI,
«IOMHUHAHTHBIC U
PEIECCUBHBIC TPU3HAKNY,
«pacuienyICHUE», «3aKOH
YUCTOTHI TAMETY.

XapakTepusyroT
CYLIHOCTb
rHOPHUIOIOTUIECKOTO
METO/a.

ONHCBIBAIOT OIIBITHI,
MIPOBOIUMBIE
I".Meunenem no
MOHOTHOPHUIHOMY
CKPEIINBaHUIO.

CoCTaBIsIOT CXEMBI
CKpELIMBaHUSL.
OOBsICHSIOT
[UTOJIOTUIECKUE OCHOBBI
3aKOHOMEPHOCTEN
HaclleI0BaHUs IPU3HAKOB
IIPH MOHOTHOPHITHOM
CKpELIMBaHUM.

PemaroT 3amaum Ha
MOHOTHOPHIHOE
CKpellUBaHNe

121
221

YMeTh 1aBaTh
OTIpeICIICHIE
TepMHUHAM.

XapakTepus3oBaThb
IpeaMeT
H3yYCHUS
TCHETHUKH,
TeHETHYECKHUE
TEPMUHBI,
CHUMBOJIBI,
TIOHSITHS;
PacKpeIBaTh CyTh
THOPHUIOIOTHYECK
Or0 METO/1a, CYTh
IpaBuiIa
€AMHOO00PA3HS
ruOpuIoB
HIEpBOTO
MTOKOJIEHUS], CYTh
3aKOHA YHCTOTHI
ramer;
thopmynupoBaTh
MIPaBUIIO
pacIiernyeHusl.
HaBatp
LUTOJIOTHYECKOE
000CHOBaHUE
3aKOHOMEPHOCTS
M HacJeJOBaHUs
npu
MOHOTHOPHIHOM
CKpelMBaHUH

P: miianupyrot u
IIPOTHO3UPYIOT Pe3ybTaT U
BHOCAT HEOOXOMMBbIE
JIOTIOJTHEHUSI.

I1: HaxoAsT B OTOMPAOT
HE00X0IUMYI0 HH(POPMAITHIO
U CTPYKTYPHPYIOT €e.

K: BBICKA3BIBAIOT CBOIO
TOYKY 3pEHUS

Vuarcs
OCMEICIUBATH
3HAYNMOCTD
JTAaHHOM TEMEI,
ydatcs
HCIO0JIb30BATh
CBOH B3TJIA/IbI
JUISL peTIIeHUS
pobeM 1
HU3BJICUCHUSA
JKH3HEHHBIX
YPOKOB.

Y 10BIETBOPSIOT
MOTPEOHOCTH B
CIIPaBEJTHMBOM
OIICHWBaHUU
CBOCH pabOTHI U
paboThI
OJTHOKJIACCHUKOB.




peIeCCUBHBI

€ NMPU3HAKH.
Pacwmennenu
e. 3aKoH
YHCTOTHI
ramer.
Ipaxmuueck
as paboma
Pemenne
TeHETHUYECKU
X 3a]a4 Ha
MOHOTUOPH]T
HOE
CKpelLIMBaHU
e
35 | 2.1 | HemomHoe Henonnoe OnpenensroT MOHATHS, 1.2.1 | naBatb P- nnanupytot u VYyarcs
JOMHHHUPOBA JOMHUHHMPOBA | (GOpMHUpPYEMBIE B X0/ 5o | OUPEACHCHHE MIPOTHO3UPYIOT PE3yabTaT U | OCMBICIUBATh
HUE. HUE. W3YYCHUS TEMBI: =7 | TepMuHaM BHOCSIT HEOOXOTUMBIE 3HAYUMOCTh
I'enotun u I'enotun u «HETIOJIHOE JIOIIOJTHEHUS. JIAaHHOM TE€MBI,
(deHOTHIL (deHOTHII. JOMHUHUPOBaHUEY, XapaKTepu3oBath y4aTcst
3aKOHBI [1- HaxonsT 1 0TOHpAOT
AHanu3upyo AHaTU3UPYIO | «TEHOTHUID, «PEHOTUID, 5 UCIIOJIb30BaTh
HACJIEICTBEHHOCT | HEOOXO0ANMYIO HHPOPMALHIO
iee iee «aHaJIM3UpYyIoIIee o 6H AUMYIO HH(OpMAL CBOH B3TJISIBI
. U CTPYKTYPHUPYIOT €e.
CKpelIMBaHU CKpEIIMBaHU | CKpPEIIUBAHHE). 1. JOBACHATE CTPYKTYPHPYIOT € JUTSL peUICHUSI
B3aUMOCBSI3b
€ <. XapaKkTepusyioT FCHOTHIIA K K- BBICKa3BIBAIOT CBOIO npobiem u
oi CYIIHOCTb TOYKY 3pCHHS HU3BJICUCHUA
P a;aguqecx AHAJIM3HUPYIOLIETO (henoTHmITIECKIX KUZHEHHBIX
as paboma S —— MIPU3HAKOB YPOKOB
OpTaHU3MOB,
Perrenue CocTaBIsIOT CXEMBI v
MIPAKTUIECKOE OBJICTBOPSIOT
reneTnueckn | CKpemnBanus. Pemarot P a 5 P
HaYCHHU i HOCTb B
X 3a7a4 Ha 3aa4Y1 Ha HACJICJOBAHHEC 3 cHue OTPCOHOC
MIPUMEHEHUS CTIPaBE/IIIBOM
Hacienosany | NPYU3HAKOB IpU
MeToJa OILICHUBaHUU
© PU3HAKOB | HEHOMHOM aHAJTM3UPYIOLIETO cBoel paboThI U
pu JOMUHHUPOBAHUH pyrot P
CKpEITUBaHUA. paboThI
HCTOTHOM Pemrats 3amaun OJTHOKJIACCHUKOB
MUHHPOB
710 posa Ha HETMOJHOe
HUH

JIOMUHHPOBaHHE
nu
aHAIM3UPYIOIIee




CKpCUIUBAHUC

36 |21 | AuruOpumHo Jurubpuano | OnpeaensroT MOHATHS, YMeTh 1aBaTh P: mnanupyoT u VYuarcs
e e (dopmupyembIe B X0JIC oTpeJiesicHHe MPOTHO3UPYIOT PE3yNbTaT U | OCMBICIIUBATh
CKpEIMBaHU CKpCIMBAaHU | U3yUYCHUS TCMBI: TEpPMHUHAM BHOCST HEOOXO0TUMbIE 3HAYUMOCTh
e. 3aKoH ¢. 3aKoH «ITATHOPHITHOE JIOTIOJTHEHUSI. JTAHHOM TEMBI,
HE3aBUCHMOT HE3aBUCHMOT | CKpEIIMBaHHUEY, «3aKOH XapaKTepH30BaTh yuarcs
0 0 HE3aBHCHUMOTO SaKOHBI II; HaxonAT 1 orGupateT UCIIOJIb30BaTh
HACJICJIOBaHU HACJICJIOBAaHU | HACJICJIOBAHUS HACIE/ICTBEHHOCT | HEOOXOUMYIO HEQOpMALHIO CBOM B3TJISABI
sl IPU3HAKOB sl IPU3HAKOB. | TIPU3HAKOBY, u. Packprath H CTPYKTYPHPYIOT €e. JUTSL PEIICHUS
[MonmurnOpun | «IOIUTHOPHUIHOE CYHIHOCT® 3aKOHa K: BLICKA3BIBAIOT CBOIO npobieM u
HOE CKpEIIUBaHUCY, HE3aBHCHMOTO TOYKY 3pEHHS U3BJICUCHUS
CKpelnMBaHu | «perietka [leHHeTay. HACIICTIOBAHMIA YKU3HEHHBIX
e. Pemerka TIpH3HAKOB. YPOKOB
Tennera. JaroT xapakTepucTuKy u Peurars sazaun
OOBSICHSIOT CYIITHOCTh Y 10BIETBOPSIOT
Ilpaxmuuyeck | 3aKOHa HE3aBUCHMOTO Ha JMruGpHHOe MOTPEOHOCTH B
as paboma HACIIC/IOBaHHUS CKpCIHBAHNC. CTIPaBEIITBOM
npu3HakoB. COCTaBIISIFOT XapaKTepH30BaTh OLICHUBAHUU
Pemenme CXEMBI CKpEIUBaHUs U BHJIBL . cBoel paboTHI 1
TCHETHIEOKH | \oorney TTemmera, B3aUMOJICHCTBUS paGoTHI
X 38781 Ha Perraror 3a1aun Ha AIUTCIEHEIX TCHOB OJIHOKJTACCHUKOB
AUTHOPHAHO JUTUOPUTHOE
N CKpeIMBaHUEC
CKpElIMBaHU
e
37 | 2.1 | I'eneruka I'eneTtuka OnpeaenstoT MOHITHS, 1.2.1 | YMeTh 1aBath P: mnanupyroT u Yuatcs
noJa. noJa. (bopmupyembIe B X0JIC 2.2.1 | ompejencHue MPOTHO3UPYIOT PE3yJIbTaT U | OCMBICIUBATh
CuerieHHOE HacnenoBan | u3y4eHUs TEMBbI: TEpMUHAM BHOCST HEOOXOIMMBbIC 3HAYHMOCTh
C MOJIOM ne «ayTOCOMBI», «IIOJIOBBIC JIOTIOJTHEHUSL. JTAHHOM TEMBI,
HACJIeJIOBaHU MPU3HAKOB, | XPOMOCOMBD», XapaKTepH30BaTE yuatcs
e CIICTIJICHHBIX | «TOMOTaMETHBIH MO, cymmHocTk sakona | Il: axonar u orbnpator HCIIOJIb30BaTh
C TIOJIOM. «reTeporaMeTHBIHN MOy, T. Moprana. HeobxozuMyIo HHpopMALHIO CBOM B3TJISIIbI
AyTOCOMBI. «CLICTJICHHE TeHA C ObBACHATH 1 CTPYKTYpPHUPYIOT Ce. JUTSI PEIICHUS
[TomoBsie TTOJIOM. MEXaHI3M K: BBICKA3LIBAIOT CBOIO nmpooieM u
CIICTIIICHHOT'O
XPOMOCOMBI. TOYKY 3pCHHS W3BJICUYCHUS
Tomoramers | AAAIOT XapaKTEPUCTHKY HACJIe/I0BaHUS KH3HCHHBIX
. OOBSACHSIIOT IIPU3HAKOB, YPOKOB
reteporamer | JAKOHOMEDPHOCTH Ha3bIBaTh €ro
— HaCJIeI0BaHUS MPUYHHBI




Cueruienue TIPU3HAKOB, CIICTICHHBIX (xoHbBIOTAITHS, Y IOBIETBOPSIOT
reHa ¢ C IIOJIOM. TepeKpecT MOTPeOHOCTH B
I10JIOM. XPOMOCOM), CIIPABEJIMBOM
CoOCTaBIIAIOT CXEMBI oGparmas OLleHUBAHIH
Tparxmuueck | CKpCIMBAHMS. BHAMaHHUE Ha cBOei paboTHI 1
as paboma YcTaHaBauBaooT GHOTOLHUECKOE paGoTHI
«Perenme TPHANHHO-CICACTBCHHEIC 3HAYCHUE OJHOKJIACCHUKOB
TEHETUYECKU CBISH Ha PHMEPE HepeKpecTa
3aBUCHMOCTH Pa3BUTHUS Yuurscs
X 3aJ1a4 Ha XpomMocom
11oJia 0coOH OT ee CaMOCTOSTEILHO
HaCJIC0BaHH XPOMOCOMHOT0 Habopa. JaBaTh BBIOMpATh CTUIIb
© HPUSHAKOB, | peator 3amaun Ha OTIpe/ICTICHHE paboThI,
CUCILICHHBIX | 1o cnietoBanume TEPMHUHAM. OTIPEETISATh
C HOIOM» MIPU3HAKOB, CIIETUICHHBIX Ha3riBaTth 3HAYHMOCTD
C I1OJIOM TPYIIIBI U3y4aeMoro,
XpOMOCOM BO3MO’KHOCTB
HCIIOIb30BaTh
XapaKTepu30BaTh CBOM 3HAHHS TIPH
TPYIIEL U3YYCHUU
XpOMOCOM
Apyrux
(ayTocombl U IIpEIMETOB U
TOJIOBBIE peureHnn
XPOMOCOMBI); OHMOJIOTHYECKUX
MEXaHHU3M 3a1aq
HaCJIeIOBaHM
MIPU3HAKOB,
CIIEIUIEHHEBIX C
TTOJIOM.
[IpuBoauth
MIPUMEPBI
[IPU3HAKOB,
CLIETNIEHHBIX C
nonoM. Pemrate
3a7a4d Ha
CIIETUIEHHOE C
OJIOM
HacJIeI0BaHHE
38 | 2.1 | O6o6maromy OKK OnpenensroT MOHATHS, 1.2.1 | Ymersb naBarb P:YmMeroT opraHn3oBeIBaTh Bri6oupator
Ui ypoK chopMHUpPOBaHHbBIE B XOJI€ orpeieiCHHIe BBITIOJIHEHHE 3aJaHNH I[E€JIEBBIE U
U3YYCHUS TEMBI. 221 TEPMHHAM. YUUTEIS, aHATM3UPOBATh CMBICIIOBEIE




OTpabaTeIBAIOT YMEHUS
hopmymupoBaThH
TUIIOTE3HI,
KOHCTPYHPOBATH,
MPOBOJIUTH
SKCIICPUMECHTHI,
OIICHUBATh TOJYYCHHEIC
pe3yIbTaThl

HaswiBaTh
CII0COOBI
B3aMMOACHCTBUS
TCHOB;
MEePEeUUCIATh UX
CBOMCTBA U
3HAYCHHE.

XapakTepu3oBaTh
0COOEHHOCTH
CTPOCHUS U
(yHKINOHUPOBaH
ust

PE3yNbTATHI CBOCH pabOTHI
Ha ypOKe.

II: YMmeroT BOCIpOU3BOJUTh
WHGPOPMALIMIO 10 TTAMSITH,
JlaBaTh OIpeeIeHNe
MOHATHSIM, CTPOUTH PEUYEBbIE
BBICKA3bIBaHUS,
yCTaHaBIUBAaTh PUUYNHHO-
CJIEJICTBEHHBIE CBSI3U.

K: YMenune paboTats B
rpynmax, o0cyX1aTh

YCTaHOBKH B
CBOMX JIEHMCTBUIX
1 TIOCTYTIKAX .
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2.2

3aKOHOMEpPH
0CTH
W3MEHYUBOCT
u:
MoanuduKanu
OHHasl
HW3MEHYHBOCT
b. Hopma
peaxkuuu

VII

3aKOHOMEPH
0CTH
HM3MEHYUBOCT
u:
MoanduKanu
OHHas
HM3MEHYUBOCT
b.
Monudukai
uu. Hopma
peakuuu.

JlabopamopH
as paboma

«Br1aBIcHUE
M3MEHYHUBOCT
u
OpPTaHU3MOBY»

OnpenenstoT NOHATUS,
(hopmMupyemsbIe B X071€
W3yUYCHHS TEMBI:
«U3MEHYUBOCTHY,
«MoaupHUKaIII,
«MoaupuKaoHHas
HW3MEHYUBOCTHY, KHOPMa
peaKum».
XapakTepusyoT
3aKOHOMEPHOCTH
MOJIU(PUKALTMOHHOM
HW3MEHYUBOCTH
OpTaHU3MOB.

IIpuBoasT npuMepsl
MOJIU(PUKALTMOHHOM
M3MEHYUBOCTU U
MPOSIBICHUI HOPMBI
peakuuu. Y cTaHaBIMBAIOT
NIPUYUHHO-CJIEICTBEHHbIE
CBSI3U Ha IpuMepe
OpPraHU3MOB C IIUPOKOH U
Y3KOI HOPMOM peakiyu.

Brinonnstor
nabopaTopHyo padoTy 1o
BBISIBIICHHIO
HW3MEHYUBOCTH Y

121
211

221
2.4

VYMeTh 1aBaTh
oTIpe/ieTICHHe
TEPMHUHAM.

XapakTepru3oBaTh
CBOMCTBA KHUBBIX
OpPTraHU3MOB:
HACJIEICTBEHHOCT
17
HW3MEHYUBOCTE;
OOBSICHATH
BO3JIEHCTBHE
TeHOTHIIA U
YCIIOBHUH Cpeabl
Ha
(hopmupoBaHue
(deHoTHIA

P:CamocTosTens-HO
oOHapyXHUBaTh U
(hopMynupoBaTh MpodIeMy B
KJIACCHOM 1
VHANBUAYATEHON yaeOHON
IEATENBHOCTH.

II: IIpencraBnars
UHQOPMAIHIIO B BUJIC
KOHCIIEKTOB, Ta0JIHUII, CXEM,
rpaduKoB.

AHanu3upoBarsb,
CpaBHUBATH,
KJaccu(puUUpoBaTh U
00001IaTh TOHSATHSL.

K: OtcranBas cBOIO TOUKY
3pEHHUs, IPUBOUTH
apryMEHTBI, HOATBEPKAas UX
(bakramu.

Yuurtbcsa
MIPU3HABATH
MIPOTUBOPEUHUBOC
Tb U
HE3aBEPIICHHOCT
b CBOHMX B3IJISII0B
Ha MUD,
BO3MOKHOCTb UX
W3MEHEHHS.




OpraHu3smMoB

Ucnonb3oBaHue
umndposoi
na6oparopuu Relon
(6ecnpoBogHoOM
MY/IbTUAATUYUK)
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2.2

3aKoHOMEpPH
OCTH
U3MEHYHBOCT
u:

MyTalMOHHA
i
U3MEHYHUBOCT
b

YHUH

3aKOHOMEpPH
OCTH
M3MEHYUBOCT
u:
MyTal[MOHHA
S
M3MEHYNBOCT
b. [IpuunHbI
MyTaLui.

I'ennrre,
XPOMOCOMHBI
eu
T€HOMHBIE
MyTaluu.
VYrpara.
Henerust.
Hynnukanus
WNuBepcus.
Cungpom
HayHa.
THonmurmonan
s

Konxunug.
MyTareHHble
BEILIECTRA.

OnpeaenstoT MOHATHS,
(hopMupyeMBbIC B X0O1I€
W3YYEHUS TEMBI: «TCHHBIE
MYTaIun,
«XPOMOCOMHBIC
MYTalnn», «KFT€HOMHBIE
MYTalHn», «yTpaTan,
«IeNenus»,
«IYTUTUKAITAS,
«WHBEPCHS», KCUHAPOM
HayHay, «moaunionaus»,
CKOJIXUITUHY,
«MyTareHHbIC BEIICCTBAY.

XapakTepusyroT
3aKOHOMEPHOCTH
MYTaLMOHHOMN
M3MEHYMBOCTH
OpraHU3MOB.

IIpuBoasT npuMepsl
MyTald y OpTaHU3MOB.

CpaBHUBAIOT
MoauduKanuu u
myTtanund. OOCyKIal0T
pOoOJIEMbl H3MEHYMBOCTH
OpTaHU3MOB.

121
211

221
2.4

Ha3piBaTh BUIBI
B3aMMOICHCTBUSI
HeaJlJIeIbHBIX
TCHOB

XapakTepus3oBaTh
3aKOHBI
HaCJIeACTBEHHOCT
U, BUIbI
B3aUMOJICUCTBUS
HealJIeTbHBIX
resoB. Pemats
3aJlauM Ha
B3aHMOJICHCTBUS
HeaJlJIeTbHBIX
TCHOB.

HaBatp
oTpesieTieHne
TEpPMHHAM.
Ha3eiBaTh BUIEI
MyTaLui;
(hakTopHI,
CIOCOOHBIE
BBI3BATh
yBEJIMUEHHE
YacTOTHI
MyTaluH.

XapaxkTepu3oBaTh

(dhopmbI
W3MEHYHUBOCTH.

Brinensate

P: miaHupyroT u
MPOTHO3UPYIOT Pe3yIAbTaT U
BHOCSAT HEOOXOIUMBIE
JIOIIOJIHEHHS.

CaMOCTOSITENLHO 0CO3HABATh
HpI/I‘-II/IHI)I CBOCTO ycnexa NIn
Heycrexa U HaXOIUTh
CII0COOBI BBIXO1A U3
CHUTYyalllu Heycrexa.

Pabotast mo npeanoxeHHOMY
U CaMOCTOSITEIIEHO
COCTaBJICHHOMY IUIaHY,
UCIIOJIb30BaTh HapsLy C
OCHOBHBIMH H
JIOTIOJIHUTEIILHBIE CPE/ICTBA
(cipaBOuHas IUTEpaTypa,
KOMITBIOTED).

II: HaxoasT U OTOMpAIOT
HE00X0IUMYI0 HH(POPMAITHIO
U CTPYKTYPHUPYIOT €e.
OCyHIECTBIISIIOT JIOTHYECKYIO
OTIEPALIMIO YCTaHOBJICHHUS
OTHOIIICHUH;

K BBICKa3bIBAIOT CBOIO
TOYKY 3pCHHUS

YyaTcst KpUTUIHO
OTHOCHUTBHCA K CBOEMY
MHEHHUIO, C TOCTOMHCTBOM
MIPU3HABATh OMINOOYHOCTh
CBOET0 MHEHHUSI (€CII OHO

VYuarcs
OCMBICIUBATD
3HAYUMOCTD
JIAaHHOM TE€MBI,
ydarcs
HUCTOJIb30BaTh
CBOM B3IJISBI
JUISL peILIeHUS
mpo0yieM u
U3BIICUEHUS
JKMU3HECHHBIX
YPOKOB.

VYyarcd
CaMOCTOSITETEHO
BBIOUPATH CTHITh
paboTsl,
OIIpEAeIATh
3HAYUMOCTh
U3y4aeMoro,
BO3MOKHOCTh
UCIIOJIb30BaTh
CBOU 3HAHHUS NPU
U3yYeHUN

JOpyTUX
MIPEIMETOB.




OCHOBHEIE
PaITHIHS MEXKTY
Moau(UKAUAMUA
Y MyTaIUsIMH.
Ilepeuucnsars
BUJbI MyTalHi,
(dakTopsl,
CITOCOOHBIE
BBI3BATH
YBEIIMYCHUC
YaCTOTHI
MyTaLuil.
OO00CHOBBIBATh
OHMOJIOTHYECKYIO
pOJib MyTalui.
IIpuBoauTh
MIPUMEPBI
H3MEHYHUBOCTH,
HaCJIEICTBEHHOCT
15871
MIPUCIIOCOOIEHHO
CTHU PACTCHUU U
JKHBOTHBIX K
cpene oOuTaHus

TaKOBO) ¥ KOPPEKTUPOBATH
ero.
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2.1

OcHOBHEBIE
METOBI
CEeJIEKIUU
pacTteHui,
JKUBOTHBIX H
MHUKpPOOPTaH
H3MOB

YHH

Cenekuus.
I'ubpunmzan
Hsl.
MaccoBbIit
otOop.
NunuBugyan
BHEIH 0TOOP.
Yucteie
JIMHUH.
bnuzkopoact
BEHHOE
CKpEIMBaHU
e.

I'erepo3suc.
MexBHuaoBas
rudpuan3any

OnpeaenstoT MOHATHS,
(hopMupyemsbie B X0z
HU3YUCHHA TEMBI:
«CETICKIIU,
«TUOpUIHU3ALINSY,
«MacCOBBIH 0OTOODPY,
«I/IH}II/IBI/I)IyaHBHI)Iﬁ
0TOOp», KYUCTHIE
JIUHUW,
«OIM3KOPOICTBEHHOE
CKpEILMBaHUEY,
«TETEPO3UCY,
«MEXBUJIOBas
TUOPUTU3ATIHS,
«HUCKYCCTBEHHBIN
MyTarecHe3,

121
211

221
2.4

YMeTh 1aBaTh
oTIpe/ieTIeHHe
TEpPMHHAM.

HaspiBaTh
OCHOBHEIE
METObI
CEJIEKIINH, BUIBI
THOPUIH3AIIHY.

XapakTepru3oBaTh
OCHOBHEIE
METOIBI
CEJIEKIUH, BUIBI
THOpUAM3ALINH,
SIBJICHUE
reTepo3uca; 3HaTh

P: xoppexTupoBaTh 3HaHUS U
00OBEKTUBHO UX OIICHUBATD.

II: ymenue paboTats ¢
TEKCTOM, BBIJICNATH B HEM
IJIaBHOE, AHAJIN3UPOBATb,
CpaBHUBATH,
KJaccu(puUUpoBaTh U
00001IaTh TOHATHSL.

K: oTcTanBaror CBOIO TOUKY
3peHus], IPUBOJAT
apryMeHThl, Y MEIOT
B3TJISIHYTh Ha CUTYAIHIO C
WHOU MO3UIIUH U
JIOTOBApUBATECS C JTHOABMH

OCMBICIIHBAIOT
TPUYHHBI
MHOT000pa3us
YKUBOTHOTO MUPA




s1. «OMOTEXHOIOTHS, METOJTUKY, VHBIX TIO3HIIUN.
UckyccTBeH | «aHTHOMOTHKNY. TO3BOJIIOILY IO
HBII XapakTepu3yroT METObI NIPEOIOJIETH Orcrangast CBOIO TOSKY
MyTareHes. CEJICKITMOHHON PabOTHI. CTepUILHOCTh 3pCHHA, LIPUBONHTDL
buotexuomor | CpaBHUBAIOT MacCOBBI U MEXXBHUIOBBIX apryMCHTEL, HOATBCPH/AA HX
sl VHIVBUIYATBHBIA 0TOOP. (MEXpOIOBBIX) (axramm.
AxaTnonortuk | I'oToBsIT cOOOIIEHHUS K TUOPUIOB.
u YPOKYy-CEMUHApy [IpuBoauTH

«Ceneknys Ha CITyK0e MIPUMEPBI

YeIIOBEKa» CEJICKIIMOHHBIX

pabor.

42 | 2.1 | O6o6maroy OKK | Cenekrus Ha | BeicTynaroT ¢ 1.2.1 | YMmerb naBath P: Ymetor opranu3oBeiBath | BeiOupator
Wi ypOK- ciryx0e COOOIIEHUSIMH, oTIpe/ieTICHHe BBITIOJTHEHHE 33 JaHHH [eJeBbIe U
CEeMHHAP. YeloBeKa 00CY)KIar0T COOOIICHUS C 21.1 TEPMUHAM. YUUTEJIsl, aHATTM3UPOBATh CMBICIIOBBIE

OJTHOKJIACCHUKAMH U 0 HaspiBath pe3yabTaThl CBOEH paboThI YCTaHOBKU B
Tema yuuTeneM 2.2.1 | crmocoOsl Ha YpOKe. CBOMX JICWCTBUSIX
Cenexuus CeIIeKITUH 7 TIOCTYTIKAX.
2.4 OPTAHH3MOB; II: YMmeroT BoCIpou3BOIUTh
TIepeUHCIATS HX UH(OPMAIHIO IO MaMSITH,
CBOMNCTBA I JlaBaTh OIpecieHre
SHAYCHHE, MIOHSITHSAM, CTPOHUTDH PEUEBBIC
BbICKA3bIBAHMS,
XapaKTepPU30BaTh | YCTaHABIUBATh MPUUUHHO-
0COOEHHOCTH. CJIC/ICTBEHHBIE CBSI3H.
K: Ymenue paborats B
rpymnmax, o0cyxaath

Paznen IV. llonyasiunoHHO-BUA0BOI YypoBeHb (8 uacos)

43 | 5.1 | [NomynsiuoH VII ITonsatue o OnpenensoT NOHATUS, 1.1.3 | Ymers naBars P:camocTosTens- HO Yuutbcsa
HO-BUJIOBOH BUJIC. (dhopmupyembIe B X0JIE orpeJiesieHIe MOCTaBUTH 1eITb paOOTEHI, OCMBICIIBATH
YPOBEHb: Kputepun H3YYEHHUS TEMBI: «BUI», TEPMHHAM. COCTaBUTh IUIaH U 3HAYHMOCTh
oOrmrast BUJIA! «MOP(OIOTHICCKUN HaspiBaTh IIOCIIEZIOBATEIHHOCTh JTAHHOU TEMBI,
XapaKTEepUCTH MOpGOJIOTHY | KPUTEPUN BUIAY, KpUTEpUH BUA. JIEUCTBUM, CITUIUTH YUYUTHCS
Ka CCKHIA, «(hU3HONOTHYECKHIA pe3yabTaThl U BHECTH UCIIOJIb30BaTh

¢u3noNorny | KpUTEpUil BUIAY, XapaKTepu30BaTh HEO0OXOUMBIE IOTIOJTHEHHS, | CBOM B3TJISIBI
€CKUH, «TEHETHYECKUH KPUTEPHIA OCHOBHYIO OIICHUTH CTETICHb JUTS pEIICHUS
TCHETHUYECKH | BHJIA», «IKOJOTHYECKHI CHCTCMATHHCCKY | v criemmocTy cBOGH npobieM u

u, KpUTEpUI BUAAY, f0 CIMHMILY B MHAVBUIYaTIbHOU H3BJICYCHHS
JKOJIOTHYECK | «reorpaduueckuit Gronorm, o0Opa3oBaTeIbHON YKU3HEHHBIX
5178 KpUTEPUI BULIAY, KpHUTCpUH BHA




reorpaduyec | «MCTOPUIECCKHMA (Mopdororudyeck | AeATEIBHOCTH. YPOKOB.
KW, KpUTEPUI BULIAY, Wi,
HUCTOPUYECKH | «apean», oMYy, ¢uznoIornYecKu 11 : ymenne HaxommTs
i. Apearn. «CBOWCTBA MOIMYJIALHIL, M, TCHETHYECKUH, HY’HYI0 HHOpMaLytio,
Homymsmmsa. | «OmoTndeckue 3KOJIOTUYECKHUH, HCHOJIE30BATE pas/IMIHBIC
CaoiicTBa cooO011ecTBay. reorpauyecKui, HMCTOHHIKH IOy CHIT
MOMYJISIHHA. HACTOPUYECKHH). HH()OpMALIHH, [IE/ICTABIATS
Brorieckue | AT XapaKTEPHCTHKY nHGOPMALIUIO B BUAE CXEM,
cooGmecrsa, | KPUTEPHEB BUIA, TaOIUI] ¥ KOHCTIEKTOB.
MTOMYJISIIMOHHON
Jla6opamopi | cTpyKTYpBI BUTTA. K : orcTaBath CBOIO TOUKY
as paboma OnuchIBalOT CBOMCTBA 3pCHHA IPHBOLUTE
nomysimaid. OOBSACHSIOT apryMCHTRL, TIOATBCPAXKIATE
«M3yueHne POITb PEPOTYKTHBHOIN UX IIpUMEpaMHy, ¢
Mopdomornd | SOTALIAN B JIOCTOMHCTBOM TIPU3HABATH
€CKOro oI pKARHH CBOU OLIMOKH U
KpUTEPHS LeIOCTHOCTH BHA. KOPPEKTUPOBATh 3HAHMUS,
BUA» B3aMIMOOIICHNUBATH JIPYT
Brinonussitor Jpyra.
J1a00PaTOPHYO paboTy 1O
H3yUYCHHIO
MOp(]oIOrHIecKoro
KpUTEpHUs BUAA.
44 | 5.1 | Okonornueck | YUH | Ilonsarue 06 | Onpenenstor NOHATHS, 2.14 P : camocrosiTtensHO VYyarcs
ne GakTopsl U M 9KOJIOTHYECK | GOPMUPYEMEBIE B XOJIE MIOCTAaBHTH 11eTTh pabOTHI, HCIIOJIb30BaTh
YCIIOBUS 170'¢ W3YYCHUS TEMBI: 2.1 COCTaBUTH TUIaH U CBOM B3TJISIBI HA
CpPeIbl. (hakTopax. «abuOTHYECKHe 24 ITOCIIEZIOBATEIHFHOCTh MUD IS
VYcnoBus 3KOJIOTUYECKUE JedcTBUM 00BACHEHUS
CpPeIbL. (hakTOpEI», «OMOTHUECKHES Pa3IUYHBIX
DKOJIOTHYeC | IKOJOTUYECKHE 12 ymenne HaxoauTh CUTYyaIui,
KHe (dakTopb, HY)KHYIO HHOpMaLLO, peleHus
(dakTopsr: «aHTPOTIOTEHHEIC HCHOJIE30BATE pa3/IMIHBIC BO3HHKAIOIIUX
abMOTHYECKN | SKOJIOTHYECKHUE HMCTOHHIKH TOJy4CHIA npobieM u
e (hakTopr, unopmanuu. M3BIICYCHUS
OMOTHYECKHE | «IKOJIOTHIECKUE K : OTCTaBaTh CBOKO TOUKY YKUZHEHHBIX
AQHTPOIIOTEHH | YCJIOBHS», «BTOPHYHBIE 3pEHHsI IPHBOJIUT YPOKOB
BIE. KIIMMaTHYECKHUE apryMeHTBI, IOTBEP/KAATh Oco3HaBathb cBOU
Oxomoruuec | akropr». JlaroT X TIPEMEPAMH. WHTEPECHI,
KHE YCJIOBUSI: | XapaKTEPUCTHKY HaXOJIUTh U
TeMmIeparypa | OCHOBHBIX n3yyarthb B
, BII&JXHOCTH, | DKOJOTHIECKUX (PaKTOpOB yaeOHHUKaX I10




CBeT. U YCIIOBHH CPEJIBI. pa3sHbIM
Bropuunbie npeaMeTam
KHMaTHueck | CTAHABIMBAIOT marepuai (13
we daxroper, | IPHIHHHO-CIIE/ICTBEHHbIE MaKCHMyMa),
CBSI3U Ha TIpUMeEpe MMeIOLIHI
Bnusiane BIMSHMA OKOTOTHIECKHX OTHOLICHHE K
9KOJIOTHYECK | YCIIOBHI HAa OPTaHU3MBI. CBOM.
ux yciaoBuii | CMBICIIOBOE YTEHHE
Ha
opranusmpl. | VICN0/Ib30BaHue
undpposou
nabopatopuu Relon
(6ecnpoBopHoiA
MYNbTUAATUYMK)
45 | 3.5 | Ipoucxoxne | YU | IIpoucxoxae | Onpenensror NOHITHS, 2.1.2 | YmMeTh naBathb P: yMeI0T OIICHUTH CcTeneHb | YuaTcs
HUE BUIOB. HUE BUJOB. (dhopmupyembIe B X0J€ orpesiesieHne YCIIETHOCTH CBOEH UCIIOJIb30BaTh
PazButHe PazButHe W3yUYCHHS TEMBI: 2.4 TEPMHUHAM. WHIUBUIYaTbHON CBOH B3IJISABI HA
SBOJIIOLIMOHH 9BOJIIOLIMOHH | «3BOJIIOLIUSY, «TEOPUS 2.8 HaspiBath 00pa3oBaTeIbHOM MUD AT
BIX BIX JapBuHa», «IBIKYLIHE bamunun JeSTENbHOCTH. 00BsICHEeHHS
MIpeICTaBJIeH MIPEJICTABJIECH | CHJIBI 3BOJIOINNY, YUCHBIX- Pa3IMYHBIX
ui uil. «U3MEHYUBOCTHY, 9BOJIFOLIMOHHUCTOB. I1: anamsupyor, CUTyauui,
OcHoBHbIE «bopbba 3a OcHoBHbIE CpaBHHBAIOT, peleHus
MOJIOKEHUSI | CYIIIECTBOBAHHUE, MOJIOKEHUS KnaccH@HIMpYIoT BO3HHKAIOIIUX
teopuu Y. «ECTECTBEHHBIN 0TOODPY, teopuu Y. 1 0000IIAIOT TIOHSTHSL. npooJieM u
HapsuHa. «CUHTETHYECKAs TEOPHS Hapsuna W3BJICUCHHUS
SBOJIFOIIAI)). JatoT onpenenenue JKA3HEHHBIX
OBonronys. XapakTepu30oBaATh | [roHSTHSIM HA OCHOBE YPOKOB
Teopus JlaroT XxapakTepucTuky u OCHOBHBIE M3YYEHHOTO Ha Pa3IHYHBIX OCO3HABATH CBOM
HapsuHa. CPaBHMBAIOT MOJIOKEHUS TpeIMeTax yaeGHOro HETEPECH],
JBwxKyiiye | 3BOJIOLUOHHBIE Teopun Y. MaTepHana; HAXOMHTH 1
CHJIBI MpeCTaBICHUS Hapsuna. H3yuaTh B
3BOJTIOLINH: K.b.Jlamapka u O60CHOBBIBaTh K: ymeror ciymath yunrens YeGHIKAX 110
W3MEHYUBOCT | OCHOBHBIE ITOJIOKEHHUS ponb Y. lapBuna | ¥ I}; A3HBIM
b, 0oppba 3a | yuenus Y./lapsuna. B pa3BUTHU OTBEYaTh Ha BOTPOCHL. npeaMeTam
SI}I//II:,eCTBOBa OBLacHsIOT I(?I];(:;II'OHI/IOHHLIX MaTepHan (i3
ecTecTBennn | SAKOHOMEPHOCTH MaKCHMYE“%
i 0160p. SBOIIOIMOHHBIX Brinensats obiiee AMCIOIINH
Cunrermuec | MPOLECCOB C MO3UIMH U pa3iau4HOE B OTHOIICHHC K
Kast TeopHs yuenus Y./{apBuHa. 3BOJIFOLIUOHHBIX H3y4aeMOU TEMC.

T'oTOBAT COOOIIEHUS UK

teopusax Jlamapka




3BOJIIOLINY. MIpe3eHTANNH O u JlapBuHa,
Y./lapBuHe, B TOM YHUCIIe XapakTepu3sys
C UCIIOb30BAaHUEM OCHOBHYIO
KOMIIBKOTEPHBIX 3aciyry Y.
TEXHOJIOTHUM. HapBuna
Pa6otarot ¢ IlaTepaeToM
KaK C HCTOYHUKOM
nHpopMaIun
46 | 5.1 | [Momynsius YUH | [Honynsuuon | OnpenensioT NOHSTHS, 2.1.2 | YMerh naBath P : camocTosTEIbHO Yuutbcs
KaK M Has (hopMupyemsbIe B X07€ 24 oTIpe/ieTICHHe ITOCTAaBUTH IIEJIb PAOOTHI, OCMBICIINBATh
JJIeMEHTapHa TeHeTHKA. W3Yy4EHUS TEMBI: : TE€PMHHAM. COCTaBUTh IIaH U 3HAYUMOCTh
s €TMHNLIA W3MmeHunBOC | «IOMYJSAIMOHHAS 2.8 MOCJIEI0BATENIbHOCTD JTAHHOU TEeMBI,
XapakTepru3oBaTh N N
3BOJIIOLIUU T TCHETHKAY», «TeHOMOH. JefCTBUM. YYUTBCS
MEHTapH
reHodoH1a 1.1.3 | SJICMCHTApHYIO HCIIONH30BaTh
HazpiBaroT nmpuamuHbL eMHULLY YMEIOT OLIEHUTH CTENEeHb
. CBOM B3TJISI/IBI
M3MEHYHBOCTH IBOITIOIHAN YCTICIIHOCTH CBOCH JUIs petmierus
reHoQoHza. (momynsuio), WUHIUBUYAJIbHON TpOGITEM H
000CHOBBIBATH 00pa3oBaTeIbHOM
IIpuBoasT npumepsl, 9 H3BJICUCHUA
POJIb TOIYNSAUN | A€ATE€IBHOCTH.
JKU3HEHHBIX
JIOKa3BIBAIOIIHE B KOJIOTHYECKHUX
MIPUCIIOCOOUTEIBHBIN CHCTEMAX 11 : ymMeHHne HaXOUTh YPpOKoOB
NITUBHBINA) XapaKT i HY)KHYI0 UH(OpMaLn
(ana N ) Xapaxtep [IpoBonuth YKHYI0 HH(OPMALHIO, Hcnonb3oBath
W3MEHEeHUH TeHOpOH/A.
3MEeHe eHo(OHIa CPARHHUTENBHYIO WCTIONIE30BATh Pa3INIHBIC CBOH B3IUBLIbI Ha
VCTOYHUKH TIOTYYCHUS
O0cy)aarT IpooIIeMBbI XapaKTCPUCTUKY HHGOpMAIH i MHUD IS
JBIOKYIIHAX CHIT OpPTraHU3MEHHOTO p ’ 00BsICHEHHS
. AHanM3upy0T, CPABHUBAIOT,
SBOJIIOLIMH C TIO3UIIAI Y TIOTYJISIIIUOHHO- o Pa3IUYHBIX
. KIIAaCCU(PUIHPYET U N
COBpEMEHHOW OHMOJIOTHHU. BAIOBOTO by . CUTYyalluHu,
o 0000I11aeT MOHATHUS;
ypoBHE# penieHus
CMBICTOBOE YTECHHE. opraHusaruu JIAIOT OIIPE/IE/ICHIE BO3HHKAOIIHX
JKUBOM HIPUPOIBL | rfoHSTHSIM Ha OCHOBE npobieM 1
ABATE HA3YYEHHOI'0 Ha Pa3IMYHbIX W3BJICHCHUA
OPeIMeTaxX VUeOHOT JKU3HEHHBIX
ompeeneHne pe/IMeTax y eOHOro Yporos
TepMHUHAM MaTepHana,; .
K : orcrauBath
XapaKTepHU30BaTh
OCHOBHBIC CBOIO TOYKY 3PEHHS
CUCTEMATHIECKUE | TpUBOJUTH apTyMEHTHI,
KaTeropmnw, MOATBEPKIAATh UX

MPU3HAKYU 1]ApCTB
SKUBOUW IPUPOJIBI

pUMepamMH.




(otmenos,
KJIaCCOB,
CEMENCTB
LBETKOBBIX
pacTteHuit;
ITO/ILIAPCTB, TUTIOB
U KJIaCCOB
JKHUBOTHBIX ).
Onpenendarsb
TaKCOHOMUYECKY
0
MIPUHAIEKHOCTD
pacteHuit

YMEIoT CIymaTh YIUTeNs U
OTBEYaTh Ha BOMIPOCKI
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3.5

Boprba 3a
CYILIECTBOBAaH
ue u
€CTCCTBCHHbI
it oTOOp

YUH

Boproa 3a
CYILECTBOBA
Hue. PopMel
00opBOBI 3a
CYILECTBOBA
Hue. PopMel
€CTECTBEHHO
ro orbopa

OnpenenstoT MOHITHS,
(dhopmupyembIe B X0JI€
H3yYCHHS TEMBI:
«BHYTPHBHJOBasi 60pr0a
3a CyIIeCTBOBaHUECY,
«MEeXBHUIO0Bas OOprOa 3a
CYILIECTBOBAaHHUEY,
«bopnba 3a
CYILIECTBOBAaHHE C
HeOIaronpuATHBIMU
YCIIOBUSIMH CPEJIBD»,
«CTaOMIH3UPYIOMINH
€CTECTBEHHBINH 0TOOP»,
«IBUKYIIUI
€CTECTBEHHBIN 0TOOD.

XapakTepusyrT HopMbl
00opBOEI 32
CYIIECTBOBaHHUE U
€CTECTBEHHOTr0 0TOOpA.

IIpuBoasT nprMepsl X
MIPOSABIIEHUS B IPUPOJIE.
PazpabatbiBarot
SKCIIEPUMEHTHI I10
HU3YUYEHUIO JIEUCTBUMN
0T0Opa, KOTOpBIE CTAaHYT
OCHOBO# OyyIIero

212
2.4
2.8

YMeTh 1aBaTh
oTpeJiesieHIe
TEPMHUHAM.
HaspiBats GopmeI
00opBOEBI 32
CYIIIECTBOBaHUE,
(hopmbl
€CTECTBEHHOTO
otbopa

XapakTepru3oBaTh
(hopMbI GOpPHOBI
3a
CYIIIECTBOBAHHE,
poib
€CTECTBEHHOTO
otbopa u ero
($hopMBL.
CpaBHUBATbH
CTaOHUITM3UPYIOIIH
U U ABMKYIIUH
otoop.
IIpuBoauTh
MIPUMEPHI
ajanTaiuil KaKk
pe3ynbTaTta
JIEeHCTBHS
€CTECTBEHHOIO

P: BIAEISAIOT M OCO3HAIOT
TO, YTO yXK€ YCBOCHO, BHOCST
HEO0OXOAUMBIE TOMOJTHEHUS.

II: uccnenyroT, HAXOIAT U
O0TOHMPAIOT HEOOXOJUMYIO
UHQOPMAIHIO U
CTPYKTYPHUPYIOT €€.

K: cnymarot yumrens,
OTBEYAIOT Ha BOMPOCHI

Oco3HaioT
€JIUHCTBO U
LIEJIOCTHOCTh
OpraHmsma,
BO3MOKHOCTB €TI0
MO3HaBaEMOCTHU
Ha OCHOBE
JOCTHKEHUH
HayKH.

YcTaHaBiInBaOT
CBSI3H MEXKTY
LEJBI0 y4eOHOU
ESITENBHOCTH U
€€ MOTHBOM.




yaeOHO-
HCCIIEIOBATEIBECKOTO
npoekta. CMbICTIOBOE
YTEeHUE

otbopa,
MIPOUCXOJISIIETO
IOJT JJABJICHUEM
00pBOBI 32
CYIIECTBOBaHHE.
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3.5

Bumoobpazos
aHue

ITonsTHE O
MHUKPO3BOJIIO
1IUY.
M3onsuus.
I'eorpaduuec
Koe
BHI000pa3oB
aHue.
Muxkpossoi
IOLHSI.
M3onsuus.
Penponyxtu
BHas1
W30JISLIHSL.
Bumoob6pazo
BaHUeE.
I'eorpaduuec
KO€e
BH1000pa30B
aHue

OnpenenstoT MOHATHS,
(dhopmupyembIe B X0€
W3yUYCHHS TEMBI:
«MHUKPOIBOJIOLIS,
«U3OIILUSY,
«PETPOAYKTHUBHAS
W30JISIUS,
«BHII000pa3OBaHUEY,
«reorpaduyeckoe
BUI000pa30BaHHE).
XapakTepusyroT
MEXaHU3MbI
reorpaduyeckoro
BHI000pa30BaHUs C
UCTIONIb30BAaHUEM
pUCYHKa yueOHHKa.
CMBICTIOBOE YTEHUE C
TOCJIETYFOIITM
BBIIBHKECHUE TTMITIOTE3 O
JPYTUX BO3MOXKHBIX
MeXaHU3Max
BU1000pa30BaHuUs

212
2.4
2.8

YMeTh gaBath
OTIpe/ICTICHHE
TEPMHHAM.
HasbiBath
OCHOBHBIC (DOPMBI
BUJI000pa30BaHUS

XapakTepu3oBaTh
Ipo1ecc
MUKPO3BOJIIOLINH,
€ro OCHOBHBIE
thopmer;
MIPUBONTH
MIPUMEPBHI.
Jloka3bIBaTh, 4TO
JBHOKYIIEMY
oTOOpy
MIPUHA]ICKUT
pernraromas poib
B IIpoOIIeccax
BUJI000pa30BaHUS
, 4TO
HACJICJICTBEHHOCT
b, UI3MCHUHBOCTb,
Oopnba 3a
CYIIIECTBOBAaHUE U
€CTECTBEHHBIN
0TOOp SBISIOTCSH
JIBUKYIITAMHA
CUJIaMHU
3BOJIIOLINH.
XapakTepru3oBaTh
poJb B
BHI000pa30BaHUM
Pa3ITUYHBIX

P: Pabotas mo miany ymMeTb
CpaBHUBATH CBOU JCHCTBUS C
LETBIO.

CraButh yueOHYIO 3a7a4y
Ha OCHOBE TOT'0, 4TO YK
M3BECTHO M YCBOCHO, U TOTO,
YTO €IIe HEM3BECTHO.

Onpenenenue
[I0CTIEI0BATEIILHOCTH
MPOMEXKYTOUHBIX LIETeH ¢
Y4€TOM KOHEYHOI'O
pe3yJnbTaTta.

CocTaBiieHue miaHa u
MHOCJIEI0OBATEIBHOCTH
EUCTBUH.

IIpenBocxuilienue
pe3yiabTaTa U YpOBHS
YCBOCHHS.

Brinenenue u oco3Hanue
y4aluMes TOTo, 9TO yXKe
YCBOEHO U 4YTO €IlIe
MOJVIEKHUT YCBOCHHUIO,
OIIEHHMBaHWE Ka4eCcTBa 1
YPOBHS YCBOCHHUSI.

II: CamocTosTeNbHOE
BBIJIEJIEHHE U
(dbopmynupoBaHue
[M03HABATEILHOM IIEIIH.

TTouck u BeIIENIEHIE
HE00X0IUMOH HH(POPMALIHH.

Oco3Haior
€IMHCTBO U
LIEJIOCTHOCTD
OpraHu3Ma,
BO3MO’KHOCTB €TI0
IM03HABAa€MOCTH
Ha OCHOBE
JIOCTYKCHHH
HayKH.

YcraHnaBiIuBamT
CBSI3H MEXKTY
LEJTbI0 YIeOHOM
JCATCIIBHOCTHU U
€€ MOTHBOM.




MCXaHHU3MOB
HU30JIAINH

Peduekcus cocobos
JIEUCTBUA, KOHTPOJIb U
OIIEHKa MTPOLIECCOB
JIeSTEIbHOCTH.

YcraHoBiieHUE TPUUUHHO-
CIICICTBCHHEIX CBS3EH,
CHHTE3 U3 YacTeH,
000CHOBaHHUE.

Briasuxenue runores. x
000CHOBaHUE.

CaMOCTOSITETbHOE CO3aHHE
CIOCO0OB PEIIeHUs MPOOIIEM
ITOMCKOBOTO XapakTepa.

K: [InanupoBanue
COTPYIHUYECTBA -
ONpeAeIICHUE ENEH,
(yHKIUH y9aCTHUKOB
00pa30BaTEIBLHOTO MpoIIecca
1 crioco0oB
B3aUMO/ICHCTBHS.

‘YMeHue T0JIHO ¥ TOYHO
BBIPaYKaTh CBOU MBICIIH B
COOTBETCTBHUH C 3aJa4aMU U
YCIIOBUSIMHU
KOMMYHUKAIUSIMU;

Bragenne MoHOI0rHYeCKOM
Y IUAJIOTHYECKON popMamMu
peun. MaunuatuBHOE
COTPYHHYECTBO B TIOWCKE U
cOope nHbopMaIUH.

CMBIc1000pazoBanue 1
LeJsenosaraHye.
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3.5

Maxkpo3BoJIto
s

YUH

ITonsTHE O
MaKpO3BOJTIO
L1H.
Hanpasnenn

OnpenenstoT MOHATHS,
(hopmupyemsbie B X07€
H3yUYCHHS TEMBI:
«MaKPOABOIIOLHS,

212
2.4

YMeTh 1aBaTh
OTIpe/ICIICHIE
TEPMUHAM.
HaseiBaThb

P: mianupyroT u
[IPOTHO3HUPYIOT Pe3yabTarT u
BHOCAT HEOOXOMMBIE

Oco3Haior
€JIUHCTBO U
LIEIOCTHOCTD
OpraHmsma,




s
MaKpOdIBOJTIO
nuu. ITytn
JOCTHKEHHUS
OHOJIOTHYECK
oro
mporpecca

«HaITpaBJICHUS
DBOJIIOIIUN,
«OMOIOTUYECKUI
[IPOrPecc»,
«OMOIOTHYECKU I
perpeccy, «apomopho3»,
«UAUOaaNTaIUsD»,
«IereHeparms».
XapakTepu3yIoT IrI1aBHbBIC
HAIIPaBJICHHUS 3BOJIIOLIHH.

CpaBHI/IBaIOT MUKPO- U
MakKpO3BOJJIIOIULO.

O6cyxnatoT mpoodIeMBbI
MaKpOIBOJIIOLUH C
OJTHOKJIACCHUKAMH U
YUYUTEIIEM.

Pabotaror ¢
JOTIOJTHUTEIEHBIMA
WHPOPMALTUOHHBIMH
MCTOYHHUKAMH C LEIBIO
MOATOTOBKU COOOIICHHS
WA MYJIbTUMEINA

2.8

OCHOBHBIE
TaKCOHOMUYECKHE
TPYIIIbL,
IPOIIECCHI,
SIBIITFOTIIAECS
JIBUKYITAMH
CUJIaMU
MaKpPO3BOJTFOIUH

XapakTepu3oBaTh
TIOHSITUE
«MaKpO3BOJIOLIUS
».

IIpuBoauTh
JIOKa3aTeIbCTBA
MaKpO3BOJFOIIHH.

JOIIOJTHCHHA.

CaMOCTOSITEILHO OCO3HABATh
MIPUYUHBI CBOETO yCIIeXa WU
HEycIieXa U HaXOJ/IUTh
CIocoObI BLIXO1a U3
CUTYyaIlUM HEycIiexa.

PaGoras o mpemioxeHHOMY
U CaMOCTOSITENBHO
COCTaBJIICHHOMY IUIaHY,
UCTIONB30BAaTh HAPSITY C
OCHOBHBIMH U
JOTIOJTHATENbHBIE CPENICTBA
(cipaBouHas nUTEpaATYpAa,
KOMITBIOTED).

II: HaxonsT U OTOUpAIOT
HEOO0XOAUMYIO HH(POPMAIIHIO
U CTPYKTYPHPYIOT €e.
OCyIIECTBISIOT JIOTHYECKYIO
OIepaIvio YCTAaHOBJICHHS
OTHOIIICHUH;

K: BBICKA3bIBaIOT CBOIO

BO3MO’KHOCTB €TI0
IM03HABA€MOCTH
Ha OCHOBE
JIOCTYKCHHIH
HayKU.

YcTanaBiIuBaOT
CBSI3H MEXKTY
NI YaeOHOU
JIeSITEIbHOCTH U
€€ MOTHBOM.

Oco3HaroT cBOU
WUHTEPECHI,
HaXOJAT U
U3y4aroT B
yueOHUKaX 110
PasHbIM
npeaMeram
MaTepuai (u3
MaKCHMyMa),
UMEIOIIUNA
OTHOIIICHUE K
CBOUM

npe3eHTalyu o GaxTax, TOUKY 3peHHA HHTEpecant.
AOKa3pIBAIOIINX VYyarca KpUTHYHO
SBOIIOLHIO OTHOCHUTBCS K CBOEMY
MHEHHIO, C JOCTOMHCTBOM
MIPU3HABATH OIHUOOYHOCTD
CBOET0 MHEHUS (€CI1 OHO
TaKOBO) U KOPPEKTHPOBATH
ero.
50 | 3.5 | O6o6maromm | OKK Brictynator ¢ 2.1.2 | YmMeTh naBathb P:Ywmenue oprannzoBeiBaTth | BeiOupator
i ypok- COOOIICHUSIMH, orpeJiesieHe BBITTOJIHEHHE 33/1aHUH LeJIEBBIC U
51 CEMHUHAp 00CYXIar0T COOOIIEHNS C 2.4 TEPMHUHAM. YUUTEINA, aHATU3UPOBATh CMBICJIOBBIE
OJTHOKJIACCHUKaMH U 2.8 HaspiBats 3Tanel | pe3yabTaThl CBOEH pabOThI YCTaHOBKH B
YUUTEISIMA Y BHIBI Ha YpOKe. CBOUX JICHCTBUSIX
1.1.3 | spomonuu; 1 TIOCTYTKAax

Hepqu/ICHHTL HUx
CBOWCTBA U

II: YMmenue BOCIpOU3BOAUTD
WHPOPMAIIUIO 110 TTAMSITH,
JlaBaTh ONPE/ICICHIC




3HAYEHUE,
XapaKTepPH30BaTh
0COOEHHOCTH

MIOHATHAM, CTPOUTH PEUYCBLIC
BBICKa3bIBaHUA,
YCTaHaBJIUBATb MPUIHUNHHO-
CJIICACTBCHHBIC CBA3U.

K: YMenune paboTats B
rpynmnax, o0CcyX1aTh

Paznen V.

JKOCHCTEeMHBIN ypOBeHb (6 uacos)
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5.2

Coo011ecTBO

DKOCHCTEMA,
OHOTreoIEeHO3

YUH
M

brnortndgeckoe
COOOIIIECTRO,
NN
OHOLIEHO3.
DKocucrema.
buoreonenos

OnpeaenstoT MOHATHS,
(hopMupyembIe B X0O7I€
1/13yquI/151 TCMBI:
«OHOTHYECKOE
COOOIIIECTBOY,
«OHOIIEHO3Y,
«IKOCHCTEMAY,
«OHOTeOLIeHO3Y.

OnuceIBaIOT U
CPaBHUBAIOT SKOCHUCTEMBI
pa3IUYHOTO YPOBHSL.

[IpuBonsaT mpumMeps
9KOCHUCTEM Pa3HOTO
YPOBHSL.

XapakTepusyroT
aKBapUYM Kak
HCKYCCTBEHHYIO
9KOCUCTEMY

1.1.3
1.2.2
2.14
2.1.5

VMeTh 1aBaTh
OTIpE/ICTICHHE
TEPMUHAM.
HaswiBaTh
MIPUPOIHBIE
CO0011IIECTBA.
Ilepeuncnarp
3JIEMEHTHI
9KOTOIa, OHoTOIA
H OMoreoIeHo3a

XapakTepu30oBaTh
MIPUPOJIHEIE
co00IIIeCTBa, X
OCHOBHBIE
CBOMCTBa U
3a/TaYH.

Ilepeuncnars
BaOKHENIINE
KOMITOHEHTBI
9KOCHCTEM U HX
KIaccu(puKaIuio,
pob
PETYJSTOPOB B
MOJIIePIKaHUH
YCTOHYMBOCTHU
9KOCHUCTEMBI.
IIpoBonuth
CPaBHUTEJIBHYIO
XapaKTePUCTUKY
co0011IeCTBa,
9KOCHCTEMBEI,

P: onpexnenstor neinb
paboThl,, KOPPEKTHUPYIOT
3HAHUSA

II: ananu3upyor u

G bepeHInpYIOT
MOJTyYCHHBIC 3HAHHS.

K: ymeror ciymate yaurens
W OTBEYATh Ha BOIIPOCHI

VYyarca
UCIIOJIb30BaTh
CBOH B3IJISABI HA
MUD AT
00BSICHEHUS
Ppa3IHYHBIX
CUTYaLUH,
peLeHus
BO3HHUKAIOIINX
npooJieM u
H3BJICYCHUS
KUZHEHHBIX
YPOKOB
Oco3HaBaTthb cBOU
MHTEPECHI,
HaXOJIUTh U
u3y4artb B
y4eOHHUKaX IO
pasHbIM
npeaMeTam
Matepuan (u3
MaKCHMyMa),
AMETOIIH I
OTHOLIECHUE K
CBOUM
MHTEpEecaMm.




OuoreoreHo3a.
IIpuBonuts
MIPUMEPBI
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
COO0O0I1IeCTB
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5.2

CoctaB u

CTPYKTypa
coo01ecTBa

Kb

Bupgosoe
pa3Ho00pasu
e
Mopdomoru
yeckas u
MIPOCTPAHCTB
CHHast
CTPYKTYpa
CO0O0IIIeCTB.
Tpodunuecka
sl CTPYKTypa
coo01mecTBa.
ITumesas
LIETIb.
ITnmeBas
CETh.
’KuzneHnnnie
(hopMBI.
Tpoduuecku
1 ypOBEHb

OrnpenenstoT MOHTHS,
(dhopmupyembIe B X0€
W3yYCHHS TEMBI:
«BHJIOBOE
pa3Hoo0pasuey,
«BHUIOBOM COCTaB,
«aBTOTPOGBI»,
«reTepoTpodbIy,
«IIPOAYLCHTBI»,
«KOHCYMEHTBD»,
«peILyLEeHTEI,
«IPYCHOCTbBY, «pE/IKHE
BUJIBI», «BUJIBI
-cpenoo0Opa3oBaTemm.
XapakTepusyroT
MOPGOTOTHYECKYIO 1
MPOCTPAHCTBEHHYIO
CTPYKTYPY COOOIIECTR.
AHanMM3UPYIOT CTPYKTYPY
OHOTUYECKUX COOOIIECTB
o cXeMe

1.1.3
1.2.2
2.1.4
2.15

YMeTh 1aBaTh
OTIpe/ICTICHHE
TepMHUHAM.
Ha3sriBaTh
TPYIIIBI
OpTaHHU3MOB,
COCTAaBIISIONITE
TPOPHUUECKYIO
CTPYKTYpPY
co0011IeCTBaA.
Ilepeuncnars
CBSI3H B
9KOCHCTEMAX
(TepputopuanbHEI
e, IIUIIEBLIE,
MEXTOITYJISIIHOH
HEIE

XapakTepu3oBaTh
MOP(}HOJIOTUIECKY
10 "

MPOCTPAHCTBEHHY

10 CTPYKTYPY
coo01IecTBa.

3HaueHue
BHOBOTO
pa3zHOOOpa3us Kak
IOKa3aTest
COCTOSTHUS
coo0I11ecTBa

P : camocTosITEIbHO
ITOCTABHTh 1IEJIb PAOOTHI,
COCTaBUTh IIJIaH U
MOCJIEA0BATENHHOCTD
JICHCTBHI.

YMeroT olieHUTH CTENEHD
YCHEIIHOCTH CBOEH
WHJIWBUyaJIbHOU
o0Opa3oBaTeIbHOMN
JIeSITEIIbHOCTH.

I : yMeHue HaxOauTh
HYKHYI0 HH(pOpManuio,
UCIIOJIb30BaTh Pa3UIHbIC
WCTOYHUKH MOJTyYSHHS
nH(bOpMAaIUH.
AHaTU3UpyIOT, CPABHUBAIOT,
KJIaccuUIHPYET U
0000I11aeT MOHATHUS;

JAIOT OTIpeeiCHHUE
MOHATHUSIM Ha OCHOBE
W3yYEHHOTO Ha Pa3InYHbIX
npeaMerax yu4eOGHOro
MaTepuaa;

K : orcrauBsarth

CBOIO TOUKY 3PEHMS
MIPUBOUTH aPTYMEHTEI,
MIOATBEPXKIATh UX
MIpUMEpaMH.

YMEIoT ClylaTh yUuTems 1
0TBEYaTh Ha BONPOCHI

Yuutbcs
OCMBICIIMBATh
3HAYNMOCTD
JTAaHHOM TEMEI,
YUHUTHCS
HCIIOJIb30BaTh
CBOM B3TJISbI
JUISL peIleHUs
npooJieM u
HM3BJICUCHUS
JKM3HEHHBIX
YPOKOB

Hcnonws3oBaTh
CBOM B3IJISIIBI HA
MU IS
0OBSICHEHUS
Pa3IUYHBIX
CUTYaLUH,
pereHus
BO3HUKAIOIIHAX
mpoosieM u
H3BJICUYCHUS
JKU3HEHHBIX
YPOKOB.




53 | 5.1 | Mexsumossie | YU | Tumsr OnpeaensoT MOHATHS, 1.1.3 | YMmeTh 1aBaTh P : camocTosITeIEHO Yuurbcs
OTHOIIICHUS onotnueckux | popMupyeMbIe B X011 19 | OnPeACnCHNE IIOCTAaBHTH IIEJIb PAOOTHI, OCMBICIINBATh
OpTaHN3MOB B B3aMMOOTHO | M3Y4CHUS TEMBI: =% | TepMuHAM. COCTaBHTbH IIJIaH U 3HAYUMOCTh
3KOCUCTEME LLICHUI! CHEUTpaATU3IM», 2.1.4 | Ha3biBaTh BUABI MOCIIEI0BATEIbHOCTh JTAHHOU TEMBI,

. «aMEHCAIIU3M, OHMOTeOIeHO30B; JIEUCTBUN. YUHUTHCS
HEHTPAIMSM | oMMEHCATI3M, 2.15 MIEPEUNCIISTh v UCIIOJIb30BaTh
AMCHCAIIM | ¢ 11MGHO3Y, 24 OXpaHHBIC MEIOT OLCHUTP CTCIICHE CBOM B3TJIS/IBI
KOMMEHCaIIn : TIEIITHOCTH CBOCH

OMMEHCal «IIPOTOKOOTIEPALIHS, MEpONpHSITHS 10 | - CHIHOCTH CBOC JUTSI pETIEHUS
M «MYTYaTH3M, COXPaHEHHUIO MHAMBHYalbHOH npobieM u
00pazoBaTeILHOM
CHMGHO3. «KOHKYPCHIIU, 9KOCHCTEM W3BJICUYCHUS
eSATEIbHOCTH.
[IpoTokoome | «XHIIHAYCCTBOY, t JKU3HEHHBIX
«Iapa3uTH3M) XapaKTepH30BaTh I YPOKOB
M. . . ¢ YMCHHUEC HAXOAUTH .
if{‘u JKOJIOTHYECKYTO YMCHHC HaxOx
aJIN3M. HY>XH HH Malu
yry Pemarot skosorudeckue CYKLECCHIO, €€ YXKHYI0 HH(OPMALIIO, Hcnonb3oBath
WCIIONTE30BaTh Pa3INIHBIC
Konkypenru | 337244 Ha IPUMEHEHHE [IpUupony u p CBOH B3IVIJbI HA
. HNCTOYHUKH IMOJTYyYCHUA
q IKOJIOTHYECKUX MEXaHH3MBI; MUD IS
o HH Malluu.
Xumuanuects | 38KOHOMEPHOCTEH. CTaJIUN bopmar 00BsCHEHHS
AHanu3UpyroT, CPABHUBAIOT,
0 [IpuBoasAT MpuUMeEpPHI eyrnecent KJIacCUPUIHIPYET U PasHAHbIX
[Mapazutuzm P (nepBuuHyso, ) CUTyauuy,
MOJIOXKHUTENBHEIX U . 0000111aeT MOHATHS;
BTOPUYHYIO); pelnreHus
TPULATCIIBHBIX
oTpHHaTel N 000CHOBBIBATH JAIOT ONpeIeIeHNE BO3HHKAIOLIUX
B3aMMOOTHOIIIEHU 6
OPTAHH3MOB B SHa4YCHHC MOHSTUSIM HA OCHOBE IpOOJIEM 1
MOy IAIHsX CyKHECCHH. HU3YYEHHOTO Ha Pa3IMYHbIX H3BJICICHUA
Beiensts npeaMeTax ya4eOHoro YPOKOB.
CXOACTBA U MaTepuana;
pasnuuus B
dyskiponnposan | K i oTCTaMBaTh
MH HAaSCMHBIX I CBOIO TOYKY 3PEHHS
BOZHBIX TIPUBOJUTH aPTYMEHTHI,
OKOCHCTEM. IMMOATBEPKIAATH UX
Hasats MIpUMEpaMH.
XapaKTEePUCTUKY
JeSITebHOCTH YMerT cirymarp yuurens u
YeJIoBeKa Kak OTBEYATh Ha BOMIPOCHI
OJTHOMY U3
PETYIUPYIOIIUX
(akTopoB B
IKOJIOTHYECKUX
cucreMax

54 | 5.2 | [loroku YUH | IToToku OnpeaensoT MOHATHS, 1.1.3 | YMmeTh 1aBaTh P: opraHu3oBbIBAIOT OcMBICTHBAIOT

BEIIECTBA U BemecTBa U | GopMHpYEMEBIE B X0O/I€ oTpeJiesIeHHe BBINOJIHEHHE 33JaHUH [121:47% )




SHEpIuu B M SHEpIuu B H3y4YCHUS TEMBI: 1.2.2 | repmunam. YUUTENs, AETA0T BEIBOABI 10 | IPUPOIHYIO
9KOCHUCTEME JKOCHCTEME. | «IIHPaMHJIA YUCICHHOCTH HasrpiBaTh pe3yabTaTtam paboTHI. LIEJIOCTHOCTh
ITnpamuel 1 OuoOMacchbI». 2.1.4 TPYIIIIBI
YUCIIEHHOCTH 2.1.5 | OpraHu3MoB, II: ymetot paGotats o
41 Gromacchr. | AT XapaKTePHCTHKY COCTABIIOLIIX TEKCTOM, BBIICNATH B HEM
pOIM aBTOTPOQHBIX U 24 TpoduUECKyIO TJIaBHOE.
gziziﬁxoq:l; x CTPYKTYpPY K: BpIpaxkaroT B OTBETax
coobrecTsa CBOM MBICITU
9KOCHUCTEME.
XapakTepu3oBaTh
Pewaror skonoruueckue TOTOKH IHEPrHH
3aJa4u Ha IPUMCHEHHE W BEllleCTBA B
SKOJIOTHYECKUX 9KOCHCTEMAX,
3aKOHOMEPHOCTEH. KOIMUCCTBOHHBIC
U3MEHEHUS
SHEPIuu B
mporecce
nepeHoca ee 1o
MUIIEBBIM LETIsM,
MTUPaMHUIBI
YHUCJICHHOCTH U
Oromacchl.
O060CHOBBIBaTh
HETPEPbIBHBIN
MPUTOK BEIICCTB
H3BHE KaK
Heo0X0oaInuMoe
yCIIOBHE
(yHKIIMOHUPOBaH
Ul 3KOCHCTEMBI.
CocTaBnAaTs 1enu
MUTaHUS
55 | 5.1 | Camopazeutu | YU | Camopazsutr | OnpenenstoT MoHSTHS, 1.1.3 | Ymerb naBath P: Pa3BuBaroT HaBBIKK Oco3HaroT
e ne (dhopmupyembIe B X07€ orpeJiesieHe CaMOOIICHKH M CAMOAHaJIN3a. | aKTUBHOE
9KOCHCTEMBI. 9KOCHUCTEMBI. | U3YUYEHUS TEMBI: 122 TEPMHUHAM. B3aUMOJICHCTBHUE
OKOJIOTHUYECK OKoJoruuec | «paBHOBECHEY, 2.1.4 | Ha3pBaTh BUABI I: YMCIOT CTPYKTYPHPOBATE | e prppix
asi CyKIeccust Kast «TIEPBUYHASI CYKIIECCUSD), OHMOTEOIIEHO30B. y4eOHEIH MaTepHan, OpPTraHU3MOB C
CYKIIECCHS. «BTOpHYHAs cyKueceus». | 2-1.9 [epeuncaste BBIICIIATL B HEM TIaBHOC. OKpYy>Karomen
PaBHoBecwHe. OXpaHHBIC P TBIBATE TUIAH cpenou.
IlepBryunas XapaKTepusyor 24 MEpPOIPUATHUS 110 gsziiggﬂﬂ. e
CYKIIECCHSL IIPOLIECCHI CaMOPa3BUTHS COXDAHEHHIO




Bropuunas
CyKIleccus

OKOCHCTCMBI.

CpaBHUBAIOT IEPBUYHYIO

U BTOPUYHYIO CYKIIECCHH.

PaspabarbiBaroT mian
YPOKa-3KCKypCUU

9KOCHCTEM

XapakTepru3oBaTh
9KOJIOTHYECKYIO
CYKIIECCHIO, €€
MPUPOAY U
MEXaHU3MBbI;
CTaauH
CYKILIECCHU
(mepBuYHYyIO,
BTOPHYHYIO).
O60CHOBBIBATH
3HAYCHUE
CYKLECCUH.
Brigensarn
CXOJICTBA U
pasnuyus B
(YHKIIMOHUPOBaH
UM HA3eMHBIX U
BOJIHBIX
9KOCHUCTEM.
HaBatp
XapaKTePUCTUKY
JIeSITENTBHOCTH
YeNoBeKa Kak
OJTHOMY U3
PEryIUPYIONIUX
(dakTopoB B
9KOJIOTHYECKUX
cucTeMax.

K: BBICKA3BIBAIOT CBOIO
TOYKY 3pCHHUS, aHATUZUPYIOT
MHEHUS OJHOKIIACCHUKOB.

56

51
5.2

O06o061aromu
1 ypoK —
AKCKypCHUS
«buoreoreHo
3 IIKOJILHOT'O
MapKay

VU,
OKK

OKCKypcusl B
napk

T'oroBsar otuer 00
JKCKYpPCUH

1.13
1.2.2
214
2.15
2.4

VYMeTh naBaTh
onpeeeHue
TEPMHHAM.
HaswiBaThb
DJIEMEHTBI
OHOTEOIIEHO30B,
MIEPEUNCIIATh UX
CBOIiCTBa U
3HAYEHNE,
XapaKTepHU30BaTh

P:YMeroT opraHnzoBbIBaTh
BBITTOJIHEHHE 33/1aHUH
YUUTEJISI, aHATTM3UPOBATh
pe3yabTaThl CBOSH PabOTHI.

II: YMeroT BocIipon3BOANTD
WHGPOPMALIMIO 110 MTAMSITH,
JIaBaTh OIpeeIeHne
MIOHSTHAM, CTPOUTDH PEUEBBIC
BBICKa3bIBAHUS,
ycTaHaBJIMBaTh IPUYUHHO-

Brioupator
LICJICBEIC U
CMBICJIOBEIE
YCTaHOBKU B
CBOMX JIEHCTBHIX
Y TIOCTYITKaX.




0COOEHHOCTH

CJIICACTBCHHBIC CBA3U.

K: YMenune paboTats B
rpynmax, o0CcyX1aTh

Pasnen VI. buocdepnslii ypoBeHb

(12 yacoes)

57

5.3

buocdepa.
Cpenoobpazy
onias
JeSITETBHOCTh
OpTraHu3MOB

YUH
M

buocdepa.
Cpenoobpaz
yroIas
JeSITEITBHOCT
b
OpraHu3MOB

OnpeaensroT MOHATHS
«bmnocdepar, «BoaHas
cpenay, «Ha3eMHO-
BO3AYILIHAs Cpenay,
«IIOYBAY, KOPTaHU3MBI
KaK cpejia OOUTaHU»,
«MEXaHUYECKOe
BO3JICUCTBUEY,
«(HUBHUKO-XMMUYECKOE
BO3JCHCTBHEY,
«TepeMeleHne
BEIIECTBAY», «TYMYCH,
«pumpTpanmy.

XapakTepusyroT
ounocdepy Kak

[JI00AJIBHYIO SKOCUCTEMY.

IIpuBoasT npuMepsl
BO3JICUCTBUS JKUBBIX
OpPraHU3MOB Ha
pa3IU4YHBIE CPEIbl KUZHU

1.1.3
2.1.5
2.1.6

YMeTb naBath
olpesieNieHe
TEPMHUHAM.
HasbiBath cpebl
YKU3HU JKUBBIX
OpPraHu3MoOB,
thamummn
YYEHBIX,
paboTaBIIKX B
obnactu
W3YyYeHUS
ouocdepsl.

Ha3biBath
OpTraHU3MOB
MIPUCIIOCOOICHHBI
X K J)KU3HH B
ONpeAEICHHON
cpere.
XapakTepus3oBaTh
Cpelibl OOUTAHUS
OpTaHHU3MOB,
0COOCHHOCTH
Pa3IUYHBIX Cpel
JKU3HH,
MIPUCTIOCOOIICHUS
YKUBBIX

OpPTaHU3MOB K
JKU3HU B
onpeeIeHHON
cpene, KOTopbIe
BBIPa0OTANNCh B
rpouecce
3BOJTIOINN.

P: BEIIENAIOT B OCO3HAIOT
TO, UTO YK€ YCBOEHO, BHOCST
HE0OXOIMMBIE JTOTIOTHEHHUS.

II: uccnenyroT, HAXOIAT U
OTOMPAIOT HEOOXOAMMYIO
UHQOPMAIHIO U
CTPYKTYpPHUPYIOT €€

K: cnymarot yuurens,
OTBEYAIOT Ha BOIPOCHI

Oco3HaBaTh
€IMHCTBO U
LIEJIOCTHOCTD
OKPYIKaIOIIero
MHpa.

BricTpausats
coOCTBEHHOE
LEJOCTHOE
MHPOBO33pEHHE




58 | 5.3 | KpyroBopot Kb | Kpyrosopor | OmnpeneisitoT MOHSATHS 1.1.3 | YMmeTh 1aBaTh P:camocTosTens- Yuaurbcs
BEIIIECTB B BEIIIECTB B «OMOTreOXUMHUYIECKUI omnpeecHHe OCMEICIUBATD
ouocdepe ouocdepe. LMK, KOHOTEHHBIE 215 TEpPMUHAM. HO CTABAT LEH PaboTEL, 3HAYUMOCTD

buoreoxnmu | (murarenpHEIE) BemecTBa, | 2.1.6 | Ha3zbBaTh COCTaBIIAIOT IUTaH 1 JTAaHHOM TEMEI,
YECKUH MHKPOTpO]HBIE OHMOTeHHBIE HOSJ‘IGI{O]E dTCILHOCTD YAUTBCS
LMK BEIIIECTBAY, DJIEMEHTEI, ACHCTBHH OLCHUBAIOT . | ncnomp3oBaTh
Buorennsie MakpoTpo(dHEIC MIEPEUNCIIATh CTCICHB YCHCITHOCTH CBOCH | (b parmsipl
(IMTATENIBbHBI | BEIIECTBAY, ouoreoxumuueck | THAMBHAYATEHON JUTSI PEIICHUS
€) BEIIECTBA. | «MHUKPOIJIEMEHTHI. W€ [UKIIEL. obpasoBaTenbHOM npooJieM u
Muxkpotpod ACATEIBHOCTH. H3BJICUYCHUS
HEBIE U XapaKTepHsyioT Xapg KTCPH3OBATE II: yMeroT HaXoaUTh JKH3HECHHBIX
MaKpOTPODH gCHOBHLIe 0COOEHHOCTH HYKHYIO HH(OPMALIIO, YPOKOB
ble Bemecta | CHOTCOXMMHHECKHE KpyroBopoTa
LIMKJIBI Ha 3eMIIE, BEIIECTB B HCTIOMB3YIOT pasniHbIC
MHKPO3JICME HMCTOYHUKH TIOTYICHUS
HTEL HCIIOJIB3YS WIUTFOCTPAIUH MIPHUPOJIE, €T0 VE—
y4ueOHUKa. 3HAaYEHUE.
YcraHaBnuBaOT ITocnenctBus K: OTCTamBaroT CBOIO TOUKY
MIPUYHUHHO-CJICICTBCHHBIC HapyIICHUS 3pEHUS IPUBOIST
CBSI3H MEXTy OMOMaccoit KpyroBOpOTa apryMEHTBHI, OATBEPHKIAI0T
(IpOYKTUBHOCTHIO) BUAA BEIIECTB B ¥IX TIPUMEPaMH, C
U €ro 3Ha4YCHUCM B Guocpepe; JIOCTOMHCTBOM MPU3HAIOT
MOI/ICPKAHUH OMOTCOXMMHYCCK | CBOM OIIMOKH U
(YHKIMOHUPOBAHUS M€ LUKIBI a30Ta, KOPPEKTHPYIOT 3HaHH,
coobrecTsa. yrjicponaa u B3aMMOOIIEHUBAIOT APYT
ocdopa; Ipyra.
OOBSACHATH POITh
JKHABBIX
OpraHU3MOB B
MOJIICPKAHUH
KpyroBopora
OMOreHHBIX
DJIEMEHTOB.

59 | 5.3 | DBomonusa YUH | DBomronus OnpeaensroT MOHATHS 1.1.3 | Ymers naBars P: ymeTs onpenensiTh menu OcMEBICINBATH

ounochepbl M ounocdepsl. (GKHBOE BEILIECTBOY, OTIpeIeTICHHE paboThI, OPraHU30BBIBATH [91121:4% )
Kusoe «OHOreHHOE BEILIECTBOY, 2.1.5 TEPMHHAM. paboTy 1O BBITIOTHEHHIO MIPUPOTHYIO
BEIIECTBO. «OMOKOCHOE BEIIECTBOY, 2.1.6 | HasbiBath 3aJlaHUil yuuTens, LEJTIOCTHOCTD.
Buorennoe «KOCHOE BEIIECTBOY, OMOTEHHEIE MPEACTABIIATh PE3yIbTaThI
BEIIIECTBO. «IKOJIOTHYECKUI DJIEMEHTBI, padoThI. Ilonnmats
Bbuokocnoe KPHU3HUCH. [IEPEUNCIIATh BaXKHOCTE
BEIIECTBO. OHMOr€OXUMHYECK II: YMCTb 1aBaTh SHaHMH O
KocHoe XapaKkTepu3yrT onpeaeaEHHbIC MTOHATHS, CTPOCHHH U




BEIIECTBO. MIPOIIECCH PAHHETO JTara HC IIUKJIBI. KJIACCU(UIMPOBATD UX, (QYHKIUSIX
DKoJIorruec | 3BOJIOIUH OHOChHEpHL. paboTath ¢ Pa3TMIHBEIMHU OpTaHOHJIOB
Kkuif kKpusnc. | CpaBHUBAIOT XapaKTepH30BaTh HACTOYHHKAMHU WHGOPMAIMH. | KIETKH, O CBSA3H
0COOEHHOCTH 0coGeHHOCTH CTPOCHUS
KpyroBOpOTa yIiiepoja Ha Kpyrosopota AHAU3HPOBATH U OpPTaHOWJIOB C
Pa3HbBIX 3Tanax 3BOJIOLNUU BEINCCTB B Auddepennmposars BBITTOJIHSEMBIMU
Grochepst 3emn. TIPUPOJIE, ‘ero TOJyYCHHBIC 3HAHUSA, yMETh | (Y HKIHTMIL.
O6'B;[CHH}0T BO3MOXHBIC ?I;I_(I)acl;eel—;lg’i]’g]/[;{ BBIPayKaTh CBOU MBICIIN
MIPUYUHBI YKOJIOTUICCKHIX
KPH3HCOB. HapyHICHUs K: PaGora B mapax-
VY CTAHABIHUBAIOT Kpyroeopora 00CyXKJIEHUE PE3yIbTaTOB
MIPUYHUHHO-CIIEJICTBEHHBIX BCIMECTR B 11abopaTopHOii paboTHl,
CBSI3H MEXKILY orocdepe; YMEHHUE BbICKa3bIBaTh CBOU
JIEATENHLHOCTELIO YETTOBEKA OHOTEOXUMIMECK | MpICIH.
H 3KOJOTHYECKUMHU HC IUIIIBI a30Ta,
KpH3HUCaMHU. yriepona u
docdopa;
OOBSICHATH POJIb
JKUBBIX
OpPTraHH3MOB B
MoAIeP KaHIH
KpyroBOpOTa
OMOreHHBIX
3JIEMEHTOB.
60 | 3.5 | T'unoressl VYUH | I'mnote3sl OnpenensroT NOHATUS 1.1.3 | YmeroT Ha3biBaTh | P: ymeTh onpenensaTh nenu OcMEBICTUBATh
BO3HUKHOBEH M BO3HHUKHOBEH | «KpEarlnoOHU3M, OCHOBHEIE paboThI, OPraHU30BBIBATH SIUHYIO0
WSl )KM3HU WSl )KM3HH. «CaMOTIPOU3BOJILHOE 2.1.5 THUTIOTE3EI paboTy 1O BBITIOJIHEHHIO MPUPOTHYIO
3apOKJCHHUEY», «TUTIOTE3a | 2.1.6 | BOSHUKHOBEHUS 3aJlaHU# yUIUTeINs, LIEJIOCTHOCTb.
Kpeannonns CTaIlMOHAPHOTO JKH3HH. MIPEJICTABIATh PE3YJIbTATHI
M. COCTOSIHUS», «TUIIOTE3a 2.1.2 paboTHL. Ilonnmars
Camorpon3s MTAHCTIEPMHHY, «THIIOTE3a XapaKkTepru30BaTh Ba>1<HovCTL
OJILHOE G HOXIMITICCKOR OCHOBHEIE II: YMETB JlaBaTh 3HAHHUH O
3aPOAACHHE. | (oo, TUIOTE3bI oTpeeNEHHbBIE TIOHATHS, CTPOCHUH U
I'unores3a XapaKTepuyior BO3HHUKHOBEHHUS KJIACCU(UIIMPOBATD UX, (hyHKIUSIX
CTALMOHAPHO | 0 o & PHIIOTE3EI JKU3HU paboTath ¢ pa3TMIHBEIMHU OpTaHOHJIOB
ro BOSHUKHOBEHIS SKH3HI Ha (kpeanoHmU3M, WCTOYHUKAMHU WHGOPMAIMHA. | KIETKH, O CBS3H
COCTOSIHUS. a3JINYKs B CTPOCHUS
I'unoresa 3emne. Obeysxaaior Eoglxonax AHAJU3HPOBATH H OpII)‘aHOI/IJIOB C
BOIIPOC BOBHUKHOBEHUS nddepeHIIpOBaTh
TTaHCIICPMUH. PEMTUHU U HAYKH BBITTOTHSEMBIMHU
l'unotesa IBHM © K 00BSICHEHUIO TOJIyCHHBIC SHAHUA, YMCTE | ppy iy (yHKIUSIMH.

OHoOXHUMHYEC

OJHOKJIaCCHUKAMHU U

BO3HHUKHOBCHUA




KoM

YUUTENIEM.

JKU3HU, THIIOTC3a

BbIpAXaTb CBOU MBICIIN

SBOJTIOIIAN CaMOTIPOH3BOJIBH )
OTO 3apOSKICHHS K: Pa6ora B mapax -
SKH3HE; THIIOTE3a o0CyKIeHHe Pe3yILTaToB
[IAHCTICPMHIL nabopaTopHOii paboTHI,
B —— YMEHUE BBICKa3bIBATH CBOU
oruoxumuueckoii | N oCH:
SBOJIIOIUN).
61 | 3.5 | PasBurue YUH | Pa3Butue OnpeaensoT MOHITHS 1.1.3 | Ymerh Ha3piBaTh | P: BHOCAT HEOOXOIUMBIC OCMBICIMBAIOT
MpeacTaBiIeH M MPEJCTaBJICH | «KOAIEPBATHI, 9TAaIlbl Pa3BUTHS JIOTIOJTHEHUS, BBIJICNISIOT U eINHYIO
Ui o Ui o «IPOOUOHTHI», «TUIIOTE3a 2.1.5 MPEJICTABJICHUN U | OCO3HAIOT TO, YTO MOJICKHUT | IPUPOTHYIO
MPOUCXOXKICH MPOUCXOXKIE | CHMOMOTHICCKOTO 2.1.6 | OCHOBHBIC 3Tambl | YCBOCHHUIO. IEJIOCTHOCTh
WU JKU3HH. HUM XKHU3HH. | MPOUCXOKIACHUS Pa3BUTHS KU3HU .
CoBpemeHHOe CoBpEMEHHO | 3YKapHOTHYECKHUX 2.1.2 | ya 3emse. I1: crpyKTypupyIoT yueGHEIi
COCTOSIHHE € COCTOSIHUE | KJIETOK», «THUIIOTE3a MATCPHal, BRUICIIAIOT B HEM
POOJIEMBI POOJIEMBI MIPOUCXOMKICHHSI T'mmoresy TJ1aBHOC
3YKapUOTHYECKUX KIIETOK ESH(());I;I:,IF;IO K: BOCIPHHHMAIOT
U MX OPraHOM/I0B yTeM )KIESHHHH co HH(OPMAIIHIO Ha CIIYX,
BIITYMBAHUSI KIICTOYHOU OTBEYATH Ha BOIIPOCHI
MEMGPAHBD, 3KCIICPUMEHTAIBH P
«QyOaKTepum», oc
«apxebakTepun». TMOATBCPH/ICHHC
XapakTepusyroT (remoresa
OCHOBHEIE JTAITBI Onapmv{a R
BO3HUKHOBEHUS 1 Xompeina).
Pa3BUTHS )KU3HHU HA COBpEMEHHBIC
3emute. ONUCHIBAIOT CHIIOTE3bI
ITOJIOXKEHHUST OCHOBHBIX IPOMCX XK ICHHUS
TUIOTE3 BO3HUKHOBCHUS SKH3HEL
xu3Hu. CpaBHUBAIOT
runore3sl A.M.Onapuna
u JIx. XonnenHa.
O6cy>x)aarT nIpooIeMbl
BO3HUKHOBEHHS U
Pa3sBUTHS KU3HU C
OJTHOKJIACCHUKAMH U
yUUTEIIeM
62 | 3.5 | Pa3Burue Kb OcHOBHEIE OnpeaenstoT MOHATHUS 1.1.3 | YMmers Ha3bIBATH P:CamocTosgrens-HO Yunutbcsa
KU3HH HA STaITbI «@pay, KIEPUoO, 9pbI U TIEPHOIEI, 00HapyKUBATh U NpU3HABATh
3emie. Dpbl pasBUTHS «ATOXay, «KaTapxei, KPYITHBIE (hopMynHpOBaTh MPOOIEMY B | TPOTHBOPEUUBOC




JPEeBHEHUIIICH JKU3HU Ha «apxei», «mporeposoi», | 2.1.5 | apomopdo3sl KJIACCHOU U Th U
U OpeBHEH 3emie. Opbl | «IIAJIE030i», «ME30301», WHIABHTyJIbHON yUeOHOM HE3aBEPIICHHOCT
JKU3HU JPEBHEMIIEN | «KaWHO30», 2.1.6 | Xapaxrepusosarh OESATEIbHOCTH. b CBOMX B3TJIS1IOB
Y ApeBHEN «TTaJICOHTOJIOTUS, 019 |COCTOAHMC Ha MHp,
KU3HU «KeMOpHi», «OPHAOBUKY, OPTaHIHCCKoro II: Tpencrapnate BO3MOKHOCTD UX
«CHILyp», «ICBOHY, MHpa Ha HH(OpMALHIO B BH/E M3MEHEHUSI.
«KAPGOH, CTIEPMBY, NPOTKEHHH KOHCIIEKTOB, TaOJIHII, CXEM,
«TPUITOGHTED, apXEHCKOH 3pbl, rpaduKoB.
«PHHHODUTHD, BAHEIILTE AHanu3upoBars,
«KHCTETIephIe PHIOBI, apOMf)pq)ong CpaBHHBATb,
«creronedans, BpXCHCKOR, KJIacCu(UIMPOBATh U
«HUXTHOCTCTH», npOTGPOSOVH CKOVH 0000111aTh TTOHATHS.
«TepancHubl». XapaKkTepu 1 IATIC030MCKON
3YIOT Pa3sBUTHE KU3HH Ha 9p K: OtcranBas cBOIO TOUKY
3emuiie B 3pbl IpeBHEHIIEH 3peHHus, NPUBOAUTD
¥l J{PeBHEIl XKU3HH. apTyMEeHTHI, IOTBEPK A UX
[IpuBoasaT npumMepsI axramm.
OpPTaHU3MOB, HACETISBIIINX
3eMIII0 B 3pbl
JIpEBHEMIIEN U IpEeBHEN
KU3HH.
YcraHaBnuBaOT
MIPUYHUHHO-CIIC/ICTBEHHBIE
CBSI3U MEXK]y YCIIOBUSIMH
cpebl OOuTaHUS U
ABOITIOIIMOHHBIMU
MIPOLIECCaMHU Y Pa3THUUHBIX
TPYII OPTaHU3MOB.
CMBICITOBOE YTEHHE C
TIOCIIEAYIOIITUM
3aII0JTHEHUEM TaOJIHLIBI
63 | 3.5 | Pa3ButHe PazBurtne OnpenensroT MOHATHS: 1.1.3 | Ymerb Ha3bBaTh | P:CamocrosTens-HO Yunurscs
KHU3HU B KHU3HU B «TPHACY, KIOPAY», «KMEID», 3pbI U IIEPHO/IBL; O00HapyXHUBaTh U NpU3HaBaTh
M€3030€ U M€3030€ U «IMHO3aBPBI», 2.15 KpYITHBIE (dhopmynupoBaTh pobaeMy B | IPOTHBOPEUNBOC
KaifHO30€ KaifHO30€ «CcyMUaThIe 2.1.6 | apoMopdo3bl 1 KJIACCHOU M Thb U
MJIEKOITUTAIONINEY, WAMOaANTALUH WH/IMBUIyalIbHON y4eOHOM HE3aBEPIICHHOCT
«IUTalleHTapHbIE 2.12 JeSTebHOCTH. b CBOUX B3IJISAZIOB
MJIEKOTIUTAIOIIHEY, XapaxTepu30BaTh Ha MUD,
COCTOSIHHE II: IlpencraBusTs

«(MAJICOTCH», KHECOT'CH,

OpPraHu4cCKoOro

“H(OPMAIIUIO B BUIC

BO3MOXXHOCTB UX




«@HTPOIIOTEH». MHUpa B M€3030€, | KOHCIEKTOB, TaOJIHII, CXEM. HU3MEHCHUSI.
OCHOBHBIC

XapaKkTepusyroT apoMOpP(O361 1 AHaTU3UPOBATH,

OCHOBHBIE TIEPUOIBI wimoananTammy, | CPABHABATE,

Pa3BUTHS )KU3HU Ha PASBHTHE KH3HH KJaccu(uUUpoBaTh U

3emire B Me3030€ U B KAIHO30C. 00001IaTh TOHATHSL.

kaitHo3zoe. [IpuBonsar .

MIPUMEPBI OPraHu3MOB, 3HaTh OCHOBHBIE CocTaBIaTs M1aH H 0T3ET

HaCeJSBIINX 3eMITIO B HaTpaBJICHUS IKCKypeHH.

KalHO030€ U ME3030€. 3BOJIIOIIUN K: OTcTanBas CBOIO TOUKY

YcranaBnuBaioT pacTeHuit u 3pEHUs], IPHUBOIUTD

MPUYHHHO-CIICICTBEHHEIC JKUBOTHBIX. apTyMCHTBI, [IOTBEPYK/IAs HX

CBSI3U MEX]Ty YCIIOBUSIMU OGBSICHATE CMEHY | hakTamu.

Cpe/ibl OOUTAHUS U TOCTIOJICTBYFOIIIX

9BOJIIOIIHOHHBIMHU IPYII PacTeHUH U

MpOoIeCCaMU Y PA3TUIHBIX MKHUBOTHBIX

IPYII OPTaHU3MOB. (mpuBOIUTH

CMbICIIOBOE UTEHUE C MIPUMEPHI).

MOCTIe Ty OIIM

3aIlOJTHEHUEM TaOJHIIbI.

64 | 3.5 | O6obmarwmu | OKK BricTymnator ¢ 1.1.3 | YMmers gaBats P:Ymeror opraHu3oBbIBaTh Bri6upator
i ypok COOOIICHUSIMH, orpeJiesieHHe BBITIOJTHEHUE 32 JIaHAN eJIeBbIE U
«Pa3Butne 00CYKIar0T COOOIICHUS C 2.1.5 TEPMHHAM. YUUTENIS, aHAJIM3UPOBAThH CMBICJIOBBIC
KHU3HH HA OJTHOKJIACCHUKAMH U 2.1.6 | HasbiBath pe3yabTaThl CBOCH paboThI YCTaHOBKH B
3emie» YUUTEISIMA 3BOJIOI[MOHHBIC Ha ypOKe. CBOUX JICHCTBUSIX

2.1.2 | yranm B xu3HM U MOCTYTKAaX.
SeMTH. II: YMmeroT BoCpou3BOIUTh
Tepeuucsts ux UHQOPMAIHUIO 10 MaMSITH,
CBONCTEA 1 JIaBaTh OIMpE/CIICHNUE
- MOHSATHSIM, CTPOUTH PEUCBBIC
XapaKTepH3oRaty, | PBPICKASHIBAHML,
0COBCHHOCTH. yCTaHABIUBATH IPUIUHHO-
CJIC/ICTBEHHBIE CBSI3H.
K: Ymenue pabotats B
rpymnmnax, oocyxaatb
65- | 5.3 | Aurpornorens | YII | Autpomoren | OnpenenstoT MOHSTHS 2.1.8 | YmMerb naBatb P: PaGoras no rutany Oco3HaroT
66 oe HOE «aHTPOIIOTEHHOE orpeJiesieHIe CpaBHUBATH CBOM JICHCTBUS C | €IMHCTBO U
BO3/ICHCTBHE BO3/ICHCTBHE | BO3JEHCTBUE Ha 2.7 TEPMUHAM. LEJBIO. LIEJIOCTHOCTh
Ha Ouochepy Ha ouochepy», «Hoochepa», | 2.8 OrCLBATE Craputs yueGHyio sataty opraHusma,

ounochepy.

«TIPUPOJTHBIE PECYPCHI».

BO3MOXXHOCTE €TI0




Hoocdepa.
ITpupoansie
pecypchL.

Jlabopamopn
ast

paboma: «O
LIEHKa
KauecTBa
OKpYyKarolie
U cpenbi»

XapakTepuszyroT
yeJIoBeKa Kak
O1oCoIHaILHOE
CYIIIECTBO.
VYcranaBianuBaroT
MIPUYHUHHO-CJIC/ICTBCHHBIC
CBSI3H MEXK]TY
JIeSITEJIbHOCTRIO YeJIOBEKa
M DKOJIOTHYECKUMU
KpH3UCaMHu

JKOJIOTHYECKYIO
CUTyaluIo B
ITpumopckom
Kpae

Ha OCHOBE TOTO, UTO yXKe
HU3BECTHO U YCBOCHO, U TOTO,
YTO €I¢ HEU3BECTHO.

Onpenenenue
II0CTIEI0BATEIIEHOCTH
MPOMEXKYTOUHBIX LIETEH C
y4€TOM KOHEYHOTO
pe3yibTara.

CocrasiieHne maHa u
MHOCJIEI0OBATEILHOCTH
JNEUCTBHIL.

IIpenBocxuiienue
pe3yJibTaTa u YpOBHA
YCBOCHHS.

Brinenenue n oco3HaHue
yanlHMCﬂ TOT'O, UTO y>1<e
YCBOEHO U YTO eI
MTO/ITIEKUT YCBOCHHIO,
OLIEHHUBAaHUE KauyeCcTBa 1
YPOBHS YCBOCHHSI.

II: CamocTosaTeabpHOE
BBIJIEIICHNE U
(bopmynupoBaHue
[I03HABATEILHON LIEIH.

Tlouck u BeIZICIEHIE
Heo0XoAuMOH HHpOpMaIny.

Pednekcus ciocobos
JeUCTBUS, KOHTPOJIb U
OLICHKA MPOIECCOB
JIeSITeIIHOCTH.

Anann3 00bEKTOB.

YcTaHoBNIeHHE TIPUUHUHHO-
CJIEICTBEHHBIX CBSI3EH,
CHHTE3 U3 YacTel,
000CHOBaHUE.

IT03HABAa€MOCTH
Ha OCHOBE
JOCTHKEHU I
HayKH.

YcTanaBiIuBaOT
CBSI3H MEXTY
HEJBI0 Y4eOHOU
JESITENHHOCTH U
€€ MOTHBOM.




Briasuxenue runores. Ux
000CHOBaHUE.

[TocTaHoBKa U penieHue
pooeM:

(hopmynmpoBanue mpodIeMm;

CaMOCTOSITEIIbHOE CO3/IaHHe
CITIOCOOOB peIIeHUS TPOdIEM
MTOMCKOBOT'O XapakTepa.

K: IlnanupoBanue
COTPYJHHYECTBA -
onpenescHue LemeH,
(hyHKIMI y9aCTHUKOB
00pa30BaTEIbHOrO MpoIecca
U c11oco00B
B3aUMOJICHCTBUA.

VYMeHune 1MoJIHO ¥ TOYHO
Bblpa)KaTI) CBOU MBICJIU B
COOTBETCTBHUH C 3aJa4aMH U
YCIIOBUSIMHU
KOMMYHHKAIASIMU;

Bitanenne MoHOIOrNYECKOM
U TUATIOTHYECKON opMamu
peun. HunmaTtueHOE
COTPYAHUYECTBO B TIOMCKE H
cbope nHpOopMaIIH.

CMBICII000pa30BaHuE U
[esiernoiaranue.

67

5.3

OCHOBEI
paIoHaIBHO
ro
MIPUPOIOTIOIH
30BaHUA

YUH

Parnmonansn
oe
MIPUPOJIOTION
b30BaHME.
OO011ecTBO
0JIHOPA30BOT
o
MOTpeOICHUS

OrnpeaenstoT MOHATHUS
«paroHaIbHOE
MPUPOAOTIOIH30BAHUEY,
«00IIECTBO 0JTHOPA30BOTO
noTpebneHus». Xapakrep
H3YIOT COBPEMEHHOE
YeJI0BEYECTBO KaK
«00LIECTBO OJTHOPA30BOTO
OTPEOJICHUS.

2.1.5
2.1.6
2.1.8
2.8

VYMeTh naBaTh
OTIpeIeTICHHe
TEPMHHAM.

HasriBaTh
OCHOBHEIC
TIPUHIIATIBI
PpanroOHAIBHOTO
HCITOIb30BaHUs

P:YMeroT oprannzoBbIBaTh
BBITTOJIHEHHE 33/1aHUH
YUUTEJISI, aHATTM3UPOBATh
pe3yabTaThl CBOEH pabOTHI
Ha YpOKe.

II: YMeroT BOCIPOU3BOANTH
WHPOPMAILIUIO 110 TTAMSITH,
JlaBaTh ONpeeIeHIe

Oco3HaBaTh
€IMHCTBO U
[[EJTOCTHOCTD
OKPYKaroIIero
MUpa.

BricTpanBaTh
coOCTBEHHOE
LIEJIOCTHOE




OO6cyX1at0T OCHOBHBIE MIPUPOTHBIX MOHSTHSIM, CTPOUTH PEUEBBIE | MUPOBO33pEHHE
TIPUHIIATIBI pecypcoB. BBICKa3bIBaHUS,
PaIMOHAIBHOTO OOBACHATH yCTaHaBIUBATh MPUYNHHO-
HCTIONTE30BAHUS MOHSATHE CJICJICTBCHHBIC CBSI3U.
MIPUPOJIHBIX PECYPCOB «ObmecTBo
OIHOPA30BOTO K: YMenune paboTats B
TOTPEOICHUS. Tpymmax, 06eyKzaTh
68 | 5.3 | O6o6mmaron | OKK | Vpok- Brictynarot ¢ 2.1.5 | YMmers naBats P: YMmeroT opranu3oBbIBaTh Brioupatot
1 ypoK — KOH(EepeHIIn | COOOIIEHUSIMH T10 TEME. oTIpe/ieTICHHe BBITIOJTHEHHE 33 JaHHH [eJIeBbIe U
KOH(hepeHIIUs s [pencrapmusroT 2.16 TEpPMUHAM. YUUTEINA, aHATM3UPOBAThH CMBICJIOBEIE
pe3yJIbTaThl yu4eOHO- 2.1.8 | Ha3biBaTh Pe3yJIbTaThl CBOCH PabOTHI YCTaHOBKU B
HCCIIEIOBATENIbCKOM, OCHOBHBIE Ha ypOKe. CBOUX JIEUCTBUSX
MIPOEKTHOU JEATCILHOCTH 2.8 rJ100aIbHbIC U TIOCTYITKAX.
HpOGIEMBI II: YMmeroT BoCIpou3BOIUTh
N “HGOPMAITHIO TI0 TAMSITH,
IePEUHCIIATS UX JlaBaTh OIPE/ICIICHNE
CBOMCTRA I MIOHSTHSAM, CTPOHUTDH PEUEBBIC
SHAYEHE, BBICKa3bIBaHUS,
XapAKTEPH30BATS yCTaHABIUBATh MPUUNHHO-
0COBEHHOCTH CJIEJICTBEHHEIE CBSI3H.

K: Ymenue pabotats B
rpymnmax, 00CyX1aTh

HTtoro: 68 yacos

YciaoBHLIE 0003HAYECHNSA:

YHUHM - ypoxk u3y4eHusi HOBOIro MaTepuasa;

YII — ypox NpakTHKYM;

YU - ypok ucciienoBanue;

KB — xoMOMHUpOBaHHBII YPOK;

KOO - ypok 000011eHUs1, KOHTPOJISI U KOPPEKIIUH 3HAHUHI




