My Hmimnaabioe 06HcObpazoBaATEALIOe YUPEKIeHne

!
IHTeaoryampiesan cpinss ofieobpasoBatebias KO3

«Pacemotperiop «Corgacosanon «YTREpH/ICHON
Pykosoreins MO - 3am. aupextopa o YBP JIMPERTOP, LAy
Hukmpopona HLI. Eapsannnosa C.B, 2

el ~ e’
28, lof 20201, T . of 20200

wPabovas nporpamma

[Mpesamer W ' , 3
Khaec:! (5 iitiet
VueOublit 101 L0l . AOLS

Boinoannia(a):
Kosnosa O.M.,

YUHTE b OHONOMHH

¢. llenonyruno

2020 roa

HHOACHUTEJIBHAA 3AIINCKA



PabGouas nporpaMma cocTaBjieHa Ha OCHOBE CJIEIYIOLINX HOPMATUBHBIX TOKYMEHTOB:
1. ®enpepanbubiii 3akoH «O0 oOpazoBanuu B Poccuiickoii @eneparum» (o1 29.12.2012 Ne 273-D3)

2. dyHIamMeHTaNbHOE SO CoAepkaHus ooiero oopasosanus. Mocksa, [Ipocsemenue,2014

3. denepanbHBIN TOCYAAPCTBEHHBINH 00pa30BaTENbHBINA CTAHIAPT OCHOBHOTO O0IIEro 00pa3oBaHUs,
YTBEPKJCHHBIN nprka3zoM MunucrepcTBa oo6pasoBanus U Hayku PO ot 17 nexabps 2010 roma Ne 1897
(B pexn. Ilpukaza Munoopnayku Poccun ot 29.12.2014 Ne 1644).

4. Konuenius J0JTOCPOYHOTO COLMATBLHO-3KOHOMHYECKOTO pa3BuTusa Poccuiickoii denepannu Ha mepuo
1o 2020 rona. Pacnopsixenue IpasurensctBa Poccuiickoit ®denepanuu ot 17.11.2008 Ne 1662-p.

5. IlocranoBnenue ['maBHOTO rocygapctBeHHoro canutapaoro Bpada PO OT 29.12.2010 Nel189 «O0
yrBepxkaerann Canllun 2.4.2.2821-10 «CarutapHO-31HIEMHOJIOTHYECKHE TPEOOBAHUS K YCIOBHUSIM U
opraHusanuu 00ydeHus B 00111e00pa30BaTENIbHBIX YUPEXKACHUIX» (¢ u3MeHeHusaMu B Canllun ot
24.11.2015 rogna)

6. OOIT OO0 MOY llenonyrunackas COLL.

7. TlpumepHBIE POTPAMMBI TIO Y4eOHBIM TIpeaMeTaM (...5-9 kmaccel: mpoeKT.-3-e 3. nepepad.-M.:
[Ipocsemienue,2011. (CrangapThl BTOPOro NOKOJIEHUS)

8. VYuebnsrit iman MOV llenomyruackoit COLI ra 2020-2021 y4yeOHBIif TO/I.

9. Jlokampnsni akr MOY Hlenonyruackas COILL o paGoueit mporpamme.

10. CanuTapHO —3nuaeMuoiorudeckue mpasmia u HopmatuBbl Canllun 2.4.2.2821-10 «CanurapHo-
SMUAEMHUOJIOTHUEKHe TpeOOBaHUS K YCIIOBUSM U OpraHU3aIy 00ydeHus B 00111e00pa3oBaTebHBIX
YUpEKIACHUAX»,3aperucTpupoannbie B Muntocte Poccun 03 mapra 2011 r., peructpaiinoHHbIA HOMEP
19993 (¢ u3MeHeHusaMn).

[IpencraBnennass pabouas mporpamMma COOTBETCTBYET aBTOPCKOM MporpaMMe OCHOBHOTO 0OIero
obOpazoBanust o Omonoruu noj pena. B.B. Ilaceunuka. Cpok peanuzainuu mporpamMmbl y4eOHOTO TpenMeTa
«buonorus» 9 Kiacc — oMH y4eOHBIH TOJI.

B cBs13u ¢ GosbuM 00beMOM H3ydaeMoro MaTepuana pabodas mporpamma npeaycMaTpuBaeT HEKOTOphIE
M3MEHEHHUS. YBEIMUYEHO KOJUYECTBO YacOB Ha U3yyeHHE TeMbl «BO3HUKHOBEHHE U pa3BUTHE KU3HID (8 4acoB)
3a CHET COKpAalICHHS YacOB Ha M3y4eHHE TeMbl « JKOCHCTEMHBIA YPOBEHbY, TaK KaK 3TOT MaTepHail YaCTUYHO
u3ydaercs B MpeAbIIyIIMX pasfenax, a Tak ke B 6 u 7 kinaccax B Kypcax «boTtanukay, «KuUBOTHbBIEY.
KonnuectBo uacoB Ha wu3ydenue teM «llomynsannoHHO-BUAOBON YypoBeHb», «buochepHbiii ypoBeHBY
COKpAIl[EeHO, TaK KaK aBTOpCKas MporpaMma paccuuTana Ha 35 yueOGHbIX Henmenb (70 wacoB), a B 9 kiacce
TosbKO 34 yueOHble Henenu (68 yacoB). DTOT MaTepuall YaCTUYHO M3y4yaeTcs B MPEAbIAYIINX pa3jienax, a TaK
ke B Kypcax «boranuka» (6 kimacc), « KuoTabie» (7 Kiacc).

Iean OMOJOrHYECKOr0o 00pa30BaHMsl B OCHOBHOM IIKOJIE (POPMYIMPYIOTCS HAa HECKOJBKHMX YPOBHSIX:
rJ100aJIbHOM, METANPEIMETHOM, JUYHOCTHOM U MPEJAMETHOM, a TaKXKEe Ha YPOBHE TpeOOBaHMI K pe3yibTaTam
OCBOCHHS COJICP)KAHUS MPEAMETHBIX Mporpamm. I'o0anbHbIe HEeId OHOJOTHYeCKOro 0Opa30oBaHMS SABJISIOTCS
0OIIMMHU TSI OCHOBHOM M cTapiei mKoabpl. OHU ONPEACTIIIOTCS COMATLHBIMU TPEOOBAaHUSIMH U BKIIIOYAIOT B
ce0s:

L4 ConMaJau3almI0 O6y‘laeMLIX KakK BXOXIACHHC B MHP KVYIbTYpPbl U COLUAIIBHBIX OTHOMCHHﬁ,
o6ecnqu/IBanmee BKJIFOUCHUC YydYalllUXCA B Ty WM HUHYKO TpPYIITYy HWIA O6H_IHOCTB — HOCHUTCJII €€ HOPM,
HGHHOCTCﬁ, OCBAMBACMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM JKUBOH MMPpUPOAbI;

L4 npnoﬁmelme K IO3HABaTEIbHOM KYJIbTYpPE KaK CHCTCMC IIO3HABATCIIbHBIX (Hay‘IHBIX) HeHHOCTeﬁ,
HaKOIIJICHHBIX O6IJ_ICCTBOM B cq)epe OHOJIOrHYECKOU HayKH.

buonoruueckoe 06pa30BaHI/IC IMPU3BAHO 00ECIICUUTh:



® OpHEHTAUMIO B CUCTEME MOPAJIBbHBIX HOPM U IIEHHOCTEW: MPU3HAHUE BBICOKOUW LIEHHOCTHU YKWU3HHU BO
BCEX MPOSIBICHUSX, 3J0POBbS CBOCTO U JPYTUX JIOCH; SKOJIOTUYECKOE COSHAHUE U BOCIIUTAHUE JTIOOBH
K MPUPOJIE;

¢ Pa3BUTHE [IO3HABATCIIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJIYYCHHUC HOBOI'O 3HAHUA O JKUBOM mnpuponae,
IMO3HABATCJIbHBIX KAaYCCTB JIMYHOCTH, CBA3AHHBIX C YCBOCHHUCM OCHOB HAYYHBIX 3HaHI/II>’I, OBJIAJICHUEM
METOJaMH UCCIICOBAHMS TPUPOIBI, POPMHUPOBAHUEM MHTEIUIEKTYaJIbHBIX YMEHUI;

® OBJIaJIcHUC KIIIOYCBBIMH KOMIICTCHTHOCTAMMU . yqe6HO-HO3HaBaTCHBHLIMH, I/IH(i)OpMaIII/IOHHI)IMI/I,
HECHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHBHBIMHU,

e (opmupoBaHMe Yy OOy4aloOlIUXCS I[IO3HABATEJIBHOM KYJbTYphl, OCBaMBaeMOWl B  Tpoliecce
MO3HaBaTEIbHOM JACATCIBHOCTH, H 3CTETUYECKOM KYJIbTYPbl KakK CHOCOOHOCTH K SMOIIMOHAJIbHO -
LIEHHOCTHOMY OTHOIIEHUIO K 00BbEKTaM >KUBOI MPUPO/IBL.

OT60p coneprkaHus B IporpaMme MPOBEACH C YIETOM KYJIBTYPOCOOOPAa3HOTO MOAX0/1a, B COOTBETCTBHH C
KOTOPBIM y4allliecs JOJDKHBI OCBOMTH COJIEp)KaHHE, 3HAauyuMoe Uil (OPMHUPOBAHMS TMO3HABATEILHOM,
HPABCTBEHHOM U ACTETHYECKOUN KYIbTYphI, COXpPAHEHHSI OKPYKAIOIIETO CPebl 1 COOCTBEHHOTO 3/I0POBBS, IS
MOBCEAHEBHOM KU3HU U MPAKTUYECKON AEATETbHOCTH.

[Toctpoenne ydeOHOro comepkanusi kypca Owosorun corigacio YMK moxa.pen.B.B.I1aceunnka
OCYIIECTBIISIETCS TIOCIEOBATENHHO JIOTHKE OT OOIIET0 K YaCTHOMY C YYETOM pean3alliid BHYTPUIIPEAMETHBIX
U MEXIOPEAMETHBIX CBsi3ed. B OCHOBY TOJOXKEHO B3aUMOJEHCTBUE HAYYHOTO, T'YMaHHCTHYECKOTO,
AKCHOJIOTUYECKOTO, KYJIBTYPOJIOTHYECKOTO, JUYHOCTHO-JIEATEILHOCTHOTO, HUCTOPHUKO-TIPOOIEMHOTO,
WHTETPATUBHOTO, KOMIETEHTHOCTHOTO TOIX0/0B.

Conepxkanwie Kypca HampaBJIeHO Ha (GOPMHUpPOBAHME YHUBEPCATBHBIX  YYEOHBIX  JIEHCTBHIA,
ofOecreunBarOMIMX Pa3BUTHE MO3HABATEIbHBIX M KOMMYHHKATHBHBIX KadecTB JUYHOCTH. OOywarommuecs
BKJIIOYAIOTCS B IPOEKTHYI0 M HCCIEAOBATENBbCKYIO JAESATEIIBHOCTb, OCHOBY KOTOPOW COCTABJISIIOT TaKue
y4eOHbIC JEHCTBUS, KaK. YMEHHS BHJETh MPOOJIIEMBI, CTaBUTh BOMPOCHI, KiIacCHU(UIIUPOBATh, HAOIIOIATH,
MIPOBOJUTH y4eOHbIE SKCIIEPUMEHTHI, JA€TaTh BBIBObI, OOBACHATH, I0KA3bIBaTh, 3allMIIATh CBOU UJEH, 1aBaTh
OTIpeJieNieHUs] MOHATUSM, CTPYKTYpUPOBaTh M JAp. Yyalluecs BKIIOYAIOTCS B KOMMYHHMKATHBHYIO Y4EOHYIO
JeSITEeNbHOCTD, T/Ie Mpeo0iaJaloT Takue €€ BHUAbI, KaK: YMEHHE MOJHO M TOYHO BbIPa)KaTh CBOM MBICIIH,
apryMEeHTHPOBATh CBOIO TOUKY 3pEHUS, padoTaTh B rPpyMIE, IPEICTABISTh U cOO0IaTh HHPOPMAIMIO B YCTHOM
Y UChbMEHHOU (hopme, BCTymnaTh B AUANOT U T.A. JlaHHAs 1eATeNbHOCTh CBSA3aHA C BHEYPOUHOH AEATEIbHOCTHIO
YYALIAXCS.

MECTO YYEBHOTI'O IPEJIMETA, KYPCA B YHEBHOM IIVIAHE

YueOusblii mpenmer «buonorus» sBhseTcs 00s3aTENbHON YacCThIO €CTECTBEHHOHAYUHBIX MPEIMETOB,
3asiBJICHHBIX Kak Oa3zoBble B (enepanbHoit yactu bYIla u B yueOHOM TuiaHe 1r060r0 00pa3oBaTENBHOTO
yupexxaenus. [IpumepHas mporpamMma Mo OHOJIOTHH AJiIi OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlieHA W3
pacuera 4acoB, yKa3aHHBIX B 0a3ucHOM ydeOHOM uiane. Hacrosimas paGouas mporpamma mo ouonoruu ais 9
KJIacca COXPAHSIET COJEPKaTEeIbHbII MUHUMYM IPUMEPHOU MPOrpaMMbl, COCTABIEHA HA OCHOBE COJAEpKAHUSA
aBTopckoit mporpammbl Y MK «Beptukans» nmoa. pex .B.B. [Taceunuka. Ha ocBoeHue mporpamMmbl OTBOAUTCS 2
yaca B HEJIEINI0, B roJ1 — 68 yacos.

B cootBerctBun ¢ bYIlom kypcy Ouonoruu Ha CTyreHH OCHOBHOTO 00II[ero o0pa3oBaHusl MPeAIeCTBYET
KYpC OKPY)KAIOIIEero MUpa, BKIIOYAIOIINI WHTETPUPOBAHHBIE CBEICHUS U3 KypcOB (PU3UKU, XUMUU, OHMOJIOTHH,
acTpoHomuu, reorpaduu. [lo oTHOUIEHUIO K KypCy OMOJIOTHH JaHHBINA Kypc SBISETCS MPOIMEIEBTHYECKUM, B
XOJIe OCBOCHHS €r0 COACPKaHMS y ydamuxcs (HOpPMHUPYIOTCS SJIEMEHTapHbIe MPEACTABICHUS O PACTCHHSIX,
KUBOTHBIX, TpUOaxX M OaKTepHsIX, X MHOTO0Opa3uu, poJid B IPUPOJIE U KU3HU YeIIOBEKA.

[TomumoO 3TOrO, B Kypce OKpYKaroLIEero Mupa pacCMaTpUBAETCS PAJ MOHATUN, HUHTETPATUBHBIX IO CBOEH
CYIITHOCTH M 3HAUMMBIX JJIS MOCEIYIOIIET0 U3YYeHHsI CUCTEMAaTHUECKOTO Kypca OMOJIOTHH: Tella M BElIeCTBa,
HEOpPraHWYECKUE M OPraHUYECKHE BELIECTBA, arperaTHble COCTOSHUS BEILECTBA, MCIIAPEHHE, IO0YBa WU Jp.
Onupasch Ha 3TH TOHATHUS, YYUTEIh OMOJOTHUM MOXKET OoJiee MOJIHO M TOYHO C HAYYHOU TOYKH 3PEHHUS



pacKkpeIBaTh (PU3MKO-XMMHUYECKHE OCHOBBI OHMOJIOTMYECKUX IPOLIECCOB M SBJICHHUN, M3y4yaeMbIX B OCHOBHOM
mKoJie (MUTaHue, JpIXxaHue, 0OMeH

B cBoro ouepens, copepxkaHue Kypca OHOJIOTMM B OCHOBHOHM INKOJIE, BKJIIOYAIOLIEE CBEACHHUS O
MHOT000pa3uy OpraHu3MOB, OMOJIOTHYECKON MPUPOJE U COLUAIBHOM CYITHOCTH YENIOBEKA, CIYXHT OCHOBOMH
JUISL U3y4eHUsT 0OLIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH, TEOPHii, 3aKOHOB, TUIIOTE3 B CTAapIICH LIKOJIE, TJIe
oco0oe 3HaueHHE IPUOOPETAIOT MUPOBO33PEHUYECKUE, TEOPETUUECKUE TTOHSTHSL.

Takum ob6pas3om, conep:kaHue Kypca B OCHOBHOH IIKOJE HPEACTAaBISET cO00il BaXKHOE HEOTHEMIIEMOE
3BEHO B CHCTEME HENPEPBHIBHOTO OMOJIOTMYECKOTO OOpa30BaHMs, SBIISIOLICECS OCHOBOM ISl IMOCIERyIoLIen
YPOBHEBOH M MPOo(MIBHOHN TuddepeHranmu.

JJMYHOCTHBIE, METAIIPEJIMETHBIE U TPEJIMETHBIE PE3YJIbTATbI
OCBOEHMSA YYEBHOI'O IPEIMETA BUOJIOI'UA, KYPCA «BBEJAEHUE B OB YIO
BUOJIOI' NIO»

JlesiTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKIEHUS B 00yuYeHUH OMOJIOTHH I0/DKHA OBITh HalpaBJieHa Ha
JOCTHKEHHUE 00YIAIOIIUMUCS CIICIYIOIIHX JUYHOCTHBIX Pe3yabTATOB:
1) 3HaHKWE OCHOBHBIX IPUHLIUIIOB U MPaBUJI OTHOIIEHHUS K KUBOM MPUPOJIE, OCHOB 3/I0POBOTO 00pa3a MKU3HU U
3I0POBBE-COEpEraronnX TEXHOJIOTH;
2) peanuzaiys yCTaHOBOK 3/I0POBOTO 00pa3a KU3HU;
3) chopMUPOBaHHOCTH MO3HABATEIbHBIX MHTEPECOB U MOTHUBOB, HAIIPABJIEHHBIX HA U3YYEHUE KUBOM MPUPOIbI;
HUHTCJUICKTYAJIbHBIX yMCHI/Iﬁ ()IOKaSI)IBaTB, CTPOUTH PACCYXKACHUA, aHAIM3UPOBATh, CpaBHHUBATDb, /ICJIaTh
BBIBOJBI U le), 3CTETUUECKOTO OTHOIIIEHNS K KUBBIM OOBEKTaM.

MeTanpeaAMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPaMMBbI 110 OUOJIOTHH
SIBJISIFOTCSL:

1) oBnazeHue COCTaBISAIOMIMMHU UCCIIEIOBATENLCKON U MMPOEKTHON JAESITENbHOCTH, BKIIIOYasi YMEHUS! BUACTD
po0sieMy, CTaBUTh BOIIPOCHI, BBIIBUraTh TUIIOTE3bI, 1aBATh ONPEACIEeHUS TOHATUAM, KJIaCCU(PUIIMPOBATh,
HaOJI01aTh, MPOBOJIUTH IKCIIEPUMEHTHI, JAeTaTh BBIBOJIBI U 3aKJIIOUEHUS, CTPYKTYPUPOBATh MaTepuall,
OOBSACHSATH, T0KA3bIBATh, 3AIIUIIATH CBOU HJICH;

2) ymeHnue paboTaTh ¢ pa3HbIMU UCTOUYHUKAMU OHOJIOruYec-Koi nHGOopMaIuu: HaX0AUTh OHOJIOTMYECKYIO
MH(OPMALIKIO B PA3JIMYHBIX UCTOYHHKAX (TEKCTe y4eOHUKA, HAyYHO-TIOMYISPHON JUTEepaType, OMOJIOTHYeCKUX
CJIOBApSX U CIPABOYHMKAX), AHAJTU3UPOBATh U OLIEHUBATH MH(OPMALIKIO, TPEOOPa30BhIBATh MH(O PMALUIO U3
0JIHO (pOPMBI B APYTYIO;

3) cnocoOGHOCTH BBIOMPATH 1EJIEBBIE M CMBICIIOBBIE YCTAHOBKH B CBOUX JICHCTBUSAX U MOCTYIKAaX MO OTHOIIEHUIO
K JKUBOI MPUPOJE, 310POBbIO CBOEMY U OKPYKAIOIIIHX;

4) ymeHue aJieKBaTHO MCIIOJIb30BAaTh PEUEBbIE CPEACTBA I TUCKYCCUU U apTyMEHTAIlUU CBOEH MO3UIUH,
CpaBHHMBATh pa3HbIE TOUKH 3PEHHUS, ApTyMEHTUPOBATH CBOIO TOUYKY 3pEHUs, OTCTAauBaTh CBOIO IMO3UIIUIO.

HpeL[MeTHbIMPl pe3yjdabTaTaMi OCBOCHHMA BBIITYCKHUKaMU OCHOBHOM IITKOJIBI IIporpaMmel 110 Oo1oI0orun
SABJIAKOTCA:

1. B mo3HaBaTeabpHON (MHTEILIEKTYAILHON) cdepe:

* BBIJICJIEHUE CYIIECTBEHHBIX MPU3HAKOB OMOJOTHUECKUX O0OBEKTOB (OTINYUTENBHBIX MPU3HAKOB KUBBIX
OpPraHU3MOB; KJIETOK U OPraHW3MOB PaCTeHUH, )KUBOTHBIX, TPHOOB M OaKTepHii; opraHru3Ma 4eJoBeKa; BHJIOB,
IKOCHUCTEM; OMocdepnl) U poIrieccoB (0OMEH BEIIeCTB U MPEBpaIlleHUE YHEPTUH, IUTAHUE, IbIXaHHE,
BBIZIETICHUE, TPAHCTIOPT BELIECTB, POCT, PAa3BUTHE, PA3MHOKEHUE, PETyISLIUS KUZHEAEATEILHOCTH OpPraHu3Ma;
KpPYrOBOPOT BEIIECTB U MPEBPAIICHUE YHEPTHH B SKOCUCTEMAX);

* IPUBEJICHHUE TOKA3aTEIbCTB (apryMEHTAIs) POJICTBA YENIOBEKA C MIICKOMIUTAIOIINMHE KUBOTHBIMU;
B3aMMOCBSI3U YeJIOBEKa M OKPYKAIOIIEH CpeJibl; 3aBUCUMOCTH 3/I0POBbS YETIOBEKA OT COCTOSHUS OKpY KaIoIIei
Cpelbl; He0OXOIUMOCTH 3alIUThI OKPYKAIOIIEH CPeJIbl; COOMIOICHHS Mep MPOPHIAKTUKH 3a00ICBaHUIA,
BBI3BIBAEMBIX PACTEHUSIMHU, )KUBOTHBIMU, OAKTEpHUsIMU, TprOaMu U BUpycaMH, TpaBMaTu3Ma, crpeccoB, BUY -




WH(EKINH, BPEIHBIX TPUBBIYCK, HAPYIICHUS OCAHKH, 3pEHUS, CIyXa, HH(DEKIIMOHHBIX U MTPOCTYTHBIX
3a00JI€BaHHII;

* KJIacCu(UKAILUS — ONpe/IeIICHNE TPUHAJIC)KHOCTA OMOJIOTHIECKUX 00BEKTOB K ONPEACTICHHON
CUCTEMATUYECKOU IPyIIIIE;

* 00BSICHEHUE POJIH OUOJIOTUU B MPAKTUYECKOH JIEATEIILHOCTH JIFOJICH; MECTa U POJIA YEIIOBEKA B IPUPOJIC;
POJICTBA, OOIIHOCTH MPOUCXOKICHHSI M SBOJIIOIIMH PACTCHUI U )KUBOTHBIX (Ha IPUMEPE COMOCTABIICHH S
OT/AENBHBIX TPYIII); POJIA PA3IUYHBIX OPraHU3MOB B KU3HU YEJIOBEKA; 3HAYCHHST OMOJIOTUYECKOTO
pa3zHooOpa3us st coxpaHeHus: onochepsl; MEXaHU3MOB HACJICICTBEHHOCTH U U3MEHUYUBOCTH, POSIBIICHUS
HACJICJICTBEHHBIX 3a00JICBAaHUH Yy UeIOBEKa, BUI000PA30BaHUS M MPUCTIOCOOICHHOCTH;

* pa3yinueHue Ha TAOJIMIIAX YaCcTe U OPTAHOUIOB KJIIETKH, OPTaHOB U CUCTEM OpPraHOB YEJIOBEKA; HA KUBBIX
00BeKTax U TaOIUIAX OPTraHOB IIBETKOBOTO PACTEHUS, OPraHOB M CUCTEM OPTaHOB )KMBOTHBIX, PACTCHHM
Pa3HBIX OT/IEJIOB, )KUBOTHBIX OT/ACIbHBIX THIIOB M KJIACCOB; HaM0O0JI€e paclpoOCTPaHEHHBIX PACTCHHUN U
JIOMAIITHUX KUBOTHBIX; ChEOOHBIX U SIOBUTHIX TPHOOB; OMACHBIX [T Y€JI0BEKa PACTCHUH U )KMBOTHBIX;

* CpaBHEHHE OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB, YMEHHUE JIENAaTh BHIBOJIBI M YMO3aKIIOUEHUS Ha OCHOBE
CpaBHEHUS,

* BBISIBJICHHE N3MEHUMBOCTH OPTraHU3MOB; IIPUCTIOCOOJICHHI OPraHU3MOB K Cpefic OOMTaHUsI; TUIIOB
B3aMMOJICHCTBHUS Pa3HBIX BUIOB B 9KOCUCTEME; B3AMMOCBSI3EH MEXTy 0COOCHHOCTSIMHU CTPOEHUS KIIETOK,
TKaHEW, OpraHoB, CUCTEM OPTaHOB U UX (PYHKIUAMU;

* OBJIaJICHUE METOaMH OMOJIOTHYECKON HAYKH: HAOIOICHUE U OTIMCAaHUE OMOJOTHUYECKUX OOBEKTOB U
MPOIIECCOB; TOCTAHOBKA OMOJIOTUUECKHUX IKCIIEPUMEHTOB U 00BSICHEHNE UX PE3YIIHTATOB.

2. B 11eHHOCTHO-OpUEHTAITMOHHOM cepe:

* 3HaHWE OCHOBHBIX ITPABHUJI ITOBEJICHUS B IIPUPOJIC W OCHOB 3JI0POBOTO 00pa3a KHU3HU;

* aHAJIM3 U OLIEHKA MOCIIEACTBUI e TEIIbHOCTH YelI0BeKa B MPUPOJE, BIUSHUSA (AaKTOPOB PUCKa Ha 3I0POBbE
YeoBeKa.

3. B cdepe TpynoBoii neATEIbHOCTH:

* 3HAHUE U COOJI0/IEHNE TTPaBIJI PaOOTHI B KAOMHETE OMOJIOTHH,

* coOMI0ZICHUE TIPABUI pabOTHI C OMOJOTUYECKUMH MPUOOPAMH U HHCTPYMEHTAaMH (TIPeTapoBaIbHbIC UTJIbI,
CKaJIbIIeIH, JIYIbl, MUKPOCKOIIBI).

4. B chepe hu3HMIecKoi 1eITeIbHOCTH:

* OCBOCHHE IIPUEMOB OKa3aHUs MIEPBOM MOMOIIH MPH OTPABJICHUH SAOBUTHIMU IpUOaMU, PAaCTCHUSIMH, YKYCax
KUBOTHBIX, TPOCTYIHBIX 3a00JI€BaHUAX, 0’)KOTAaX, 0OMOPOKEHHX, TPaBMax, CIIACEHUHU YTOMAIOIIETO;
paloHaIbHOM OpraHu3alluy Tpy/1a U OTAbIXA, BEIPALIUBAHUS U PA3MHOXKEHUS KYJIBTYPHBIX PACTCHUN U
JOMAIITHUX KUBOTHBIX, YX0/JIa 32 HUMU; IPOBEICHUS HA0JIO/ICHUH 32 COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma.
5. B acrernueckoii cepe:

* OBJIQ/ICHHE YMEHHEM OILICHUBATDH C 3CTETUYECKON TOUKH 3pEHUsI 0OBEKThI )KUBOW TPUPO/IBL.

OCHOBHOE COJEP)KAHUE YYEBHOI'O KYPCA

buoJiorus. Beegenne B 0011y 0H0JIOTHIO
9 kaacc
(68 uacos, 2 yaca B He/IeJI10)

Bgenenue (3 uaca)

buonorus Hayka o kuBoi npupoje. 3HaueHrne OUOJIOTHUECKUX 3HAHUI B coBpeMeHHOH >km3HU. [Ipodeccun,
CBsI3aHHBIE ¢ Ononorueid. Meroap! uccnenoBanus ouosnorun. [lonstue «kusHby. CoBpeMEHHbIE HAYYHbBIE
MPEACTABJICHUS O CYIIIHOCTH *KU3HU. CBOMCTBA KUBOTO. Y POBHHM OPraHU3aIMHU KUBOM MPUPOIBIL.
Jemoncmpayuau

[TopTpeThl y4eHbIX, BHECIITNX 3HAYUTEILHBIN BKJIA]] B Pa3BUTHE OMOJIOTUYECKON HAYKH.
IIpeomemnmnuie pezynomamol

Yuawuecs 0onoichvl 3Hams.

— CBOMCTBA )KHUBOTO;

— METO/JIbI KCCIIeIOBAHUS OUOJIOTHH;



— 3Ha4YeHUE OMOJIOTHYECKUX 3HAHUI B COBPEMEHHOM KU3HHU.
Yuawuecs dondicnvl umems npeocmasierue:

— 0 OMOJIOTHH, KaK HAayKe O KUBOH MPHUPO/IE;

— 0 npodeccusix, CBI3aHHBIX C OMOJIOTHEH;

— 00 YpOBHEBOI OpraHu3aliy KUBOW TPUPOJIBI.

Paznen 1. MosekyJisipablii ypoBeHb (/0 uacos)

OO0mas XxapakTepruCcTUKa MOJICKYJISIPHOTO YPOBHS OpraHu3amnuu kuBoro. Coctas, CTPOCHHUE U QyHKIIHH
OpPraHUYeCKUX BEUIECTB, BXOAAIINX B COCTAB KHUBOTO: YIIIEBOIbI, JTUIUIBI, OCITKH, HYKJICHHOBBIE KHCIOTHI,
AT® u npyrue opraHM4ecKue CoelMHeHMs. bruosornueckue katanu3aropsl. BUpycel.
Jemoncmpayusn

CXxeMBbI CTpOEHHS MOJIEKYJI XUMHUYECKIX COSIMHEHUH, OTHOCSIIIUXCS K OCHOBHBIM I'PYIIIIaM OPTaHUYECKUX
BEIIECTB.
Ilpeomemmnoie pe3yromamot .

Yuawuecs oonoicnor.

— 3HATh COCTaB, CTPOCHUE U (DYHKIINU OPTaHUYECKUX BEIIECTB, BXOSIINX B COCTAB KHBOTO;

— WMETH MIePBOHAYAIBHBIE CUCTEMATH3MPOBAHHBIC TIPECTABICHUS O MOJIEKYISIPHOM YPOBHE OpTaHU3aIluN
YKUBOT0, O BUPYCaX KaKk HEKJIECTOUYHBIX ()OpMaX JKU3HH;

— TIOJIYYHTH OTIBIT UCTIOJIB30BAHUS METOIOB OMOJIOTHYECKON HAYKH U TIPOBEICHHS HECIIOKHBIX
OMOJIOTUYECKUX SKCIICPUMEHTOB ISl H3y9EeHUS CBOMCTB OPraHMYECKUX BEMIeCTB M pyHKINH (epMEHTOB Kak
OMOJIOTMYECKHUX KaTaJIn3aTOPOB.

Paznen 2. Knerounslii ypoBennb (/4 uacos)

OO01as XxapakTeprUCTUKa KJIETOUYHOTO YPOBHSI OpraHu3anuu xxuBoro. Kierka — cTpykTypHas u
(GyHKIMOHATbHAS €IMHULA )XKU3HU. MeTo bl n3yueHusl KiieTKU. OCHOBHbIE TOJIOKEHUS KIETOYHON TEOPHH.
XUMHUYECKUH COCTaB KJIETKHU U €ro MocToIHCTBO. CTpoeHue KieTku. OyHKIIMKU OpraHOMI0B KIETKHU.
[TpokapuoTsl, 5ykapuoThl. XpOMOCOMHBIN Ha0op kieTkn. OOMEH BEIIECTB U MPEBPAIICHUE SHEPTHH — OCHOBA
KU3ZHEJESATENIbHOCTH KJIETKU. DHEPreTHYeCKrii 0OOMEH B KJIeTKE KJIETKU. A3poOHOE U aHa3pOOHOE JIbIXaHHeE.
Pocrt, pazButue 1 )KU3HEHHBIN UK KJIeToK. OOIIre MOHITHS O AeJICHUH KIETKU (MUTO3, MeH03). ABTOTPOdBI,
reTepoTpOdBI.

Jemoncmpayusn

Monens kinetku. Mukpomnpenapatbl MUTO3a B KJIETKaX KOPEIIKOB JIyKa; XpoMOCcOM. Moienu -aniInKaiu,
WUTIOCTPUPYIOIIKE JIeNIeHne KIeToK. Paciiernienre nepokcuaa BoJI0poia ¢ IOMOIIbI0 (pepMEHTOB,
COJIEPIKaIUXCS B KHUBBIX KIETKAX.

Jlabopamopmusle u npakmuyeckue padomaul

PaccmaTtpuBaHue KJIETOK paCTEHUN U dKUBOTHBIX MO MUKPOCKOTIOM.

Ilpeomemmnoie pesynomamal

Yuawuecs donscnol sHamo:

— OCHOBHBIE METOIbl U3YUEHUS KIICTKHU;

— 0COOEHHOCTHU CTPOCHHS KJIIETKU SYKapUOT U MPOKAPHUOT;

— (pyHKIIMU OPraHOUIOB KIIETKU;

— OCHOBHBIE TIOJIO)KEHUS KJIETOUHON TEOpUH;

— XMMHYECKHI COCTAB KIETKHU.

Yuawuecs donscnvl umems npeocmasienue:.

— 0 KJIETOYHOM YPOBHE OpTraHU3alllU KUBOTO;

— 0 KJIETKE KaK CTPYKTYpHOU U (PYHKIIMOHATEHOUN €TMHUIIE KU3HU;

— 00 00MEHe BEeIIEeCTB U MPEBpAIIEHUE SJHEPTUU KaK OCHOBE KU3HEACSITETbHOCTU KIIETKH;

— 0 pocCTe, Pa3BUTHH U )KU3HEHHOM IIUKJIE KIIETOK;

— 00 0COOEHHOCTAX MUTOTHYECKOTO JCNECHUS KISTKH.

Yuawuecs 0ondrcnvl nonyuums onvim.

— HCIIOJIb30BAHUS METOJIOB OMOJIOTMUECKON HAYKU U TIPOBEACHUS HECIOKHBIX OMOIOTUUECKUX
SKCIIEPUMEHTOB JIJISl U3YYECHHS KIJIETOK )KUBBIX OPraHU3MOB.



Paznen 3. OpranusMeHHblii ypoBeHb (/3 uacos)

becrnionoe u nonosoe pasmMHoxkeHne opranu3MoB. [lonoseie kiietku. Omnonorsopenue. aausutyanpsHoe
pa3BuTHE Oprann3MoB. buorenetnyeckuii 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH TIepeIayy HACJIeACTBEHHON
uHpopmanuu. [ eHeTnYeckas HEMPEPbIBHOCTH KU3HH. 3aKOHOMEPHOCTH U3MEHYHBOCTH.
Jemoncmpayusn

MukponpenapaTsl SHIIEKIETKH B CIEPMaTO301/1a )KUBOTHBIX.

Jlabopamopuvie u npakmuueckue padomoi

BrlsiBiIeHNE H3MEHYHBOCTH OPTaHU3MOB.

Ilpeomemmnuie pe3yromamol

Yuawuecs oonoicnvl sname:

— CYIIHOCTh OMOTeHETUYECKOTO 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH TIepelaun HacJeICTBEHHOH nH(OpMaIHu;

— 3aKOHOMEPHOCTH U3MEHUYUBOCTH;

— OCHOBHBIE METO/IbI CEJIEKIIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB;

— 0COOEHHOCTH Pa3BUTHS MOJIOBBIX KIIETOK.

Yuawuecs dondicnvl umems npedcmasnenue:

— OpPraHU3MEHHOM YPOBHE OpraHH3aIiH )KHBOTO;

— 0 Menose;

— 00 0COOEHHOCTAX MHINBUYaTbHOTO PA3BUTUS OPraHU3MOB;

— 00 0c00eHHOCTAX 0ECIOoJIOro U MOJIOBOTO Pa3MHOKEHHSI OPTaHU3MOB;

— 00 OIUIOAOTBOPEHUH U €T0 OMOJIOTUYECKON POJIH.

Tema 4. IlonyJasiMOHHO-BUI0BO# YpoBeHb (8 uacos)

Bupn, ero kputepuu. Ctpykrypa Buaa. [Ipoucxoxaenne BuioB. Pa3BuTHe 3BOTIOIMOHHBIX MPEICTABICHUN.
[Momynsiuus — snemMeHTapHas eAMHULIA BOJIIOLKU. bopbOa 3a cyliecTBOBaHUE U €CTECTBEHHBIN 0TOOD.
DKoJIoTUs Kak HayKa. DKoJoruyeckue GakTopbl U yCIOBUS CPEIb.

OcHOBHBIE TOJIOKEHUS TEOPUH SBOIONHH. J[BUKYIITHE CUITBI SBOJIIOIMH: HACIEICTBEHHOCTh, N3MEHYHBOCTb,
60pnba 3a cylecTBOBaHUE, eCTeCTBEHHBINH 0TOOP. [Iprucnoco6ieHHOCTh U €€ OTHOCUTEIBHOCTb.
HckyccrBennsiii oroop. Cenekumsi. O6pa3oBaHue BUAOB — MUKPOIBOJIIOIHUSA. MaKpO3BOJIIOIHS.
Jemoncmpayusn

I'epbapuu, KOJIIEKIIMHU, MOJIENU, MYJISDKUA PACTEHUN U )KMBOTHBIX. JKUBBIE pacTeHus U )KUBOTHBIE. ['epOapuu u
KOJUIEKIINH, WUTIOCTPUPYIOIINE U3MEHUYUBOCTb, HACIIECTBEHHOCTh, IPUCIIOCOOIEHHOCTD, PE3YIIbTAThI
HCKYCCTBEHHOTO O0TOOpA.
Jlabopamopmusle u npakmuyeckue padomaul

N3ydenrne MOpQoI0ru4eckoro KpuTepus BUA.

IKcKypcuu

[TpuunHbl MHOTOOOpAa3usl BUJOB B PUPOJIE.

Ilpeomemmnuie pezynromamut

Yuawuecs donorcnvl sname:

— KPUTEPHUH BHUJIA U €T0 MOMYJISLIMOHHYIO CTPYKTYPY;

— DKOJIOTHUECKUE (PAKTOPHI U YCIOBUS CPEIbI;

— OCHOBHBIE TOJIOXKEHUS TeopuH dBosronnu Y. JlapBuHa;
— JBUXKYIINE CHJIIBI DBOJIIOLNH;

— MYTH JOCTHXKEHUSI OMOJIOTHYECKOTO Mporpecca.
Yuawuecs dondcnvl umems npedcmasgienue:

— 0 NONYJISAUOHHO-BUJJOBOM YPOBHE OpPraHU3alliy )KUBOTO;
— 0 BUJIE U €T0 CTPYKTYDE;

— O BJIMSIHUM DKOJIOTUYECKUX YCIOBUN HA OPraHU3MBI;
— 0 IPOMCXOKIEHUH BUJIOB;

— 0 Pa3BUTHH BOJIIOLIMOHHBIX IIPEICTABJICHUN;



— O CUHTETUYECKOW TEOPUU 3BOJIOLUY;

— O TOIYJISAUHN KaK JIEMEHTApHON €MHMILIE IBOJIIOLIUN;

— O MHKPOJBOJIIOLUH;

— 0 MEXaHU3Max BUA000pa30oBaHUs;

— O MaKpOdBOJIIOLUH U €€ HAIIPABJICHUSX.

Yuawuecs dondicnol nonyuums onvim:

— HCII0JIb30BAHUS METO/I0B OMOJIOrMUECKON HAYKU U IIPOBEJEHMS HECTIOXKHBIX OMOJIOTMUECKUX
AKCTIEPUMEHTOB JIIsl U3Y4EHHSI MOP(OIOTUIECKOTO KPUTEPHS BUIOB.

Paznen 5. DkocucTeMHblii ypoBeHb (6 uacos)

buonenos. Dxocucrema. buoreonenos. Bzanmocss3p nonymsinuii B Ouoreonenose. Llenu nuranus. OOmeH
BEIIECTB, IOTOK U MPEBPAILEHUE dSHEPTUU B OuoreoneHose. MckyccTBeHHbIE OMOIIEHO3bI. DKOJIOTHUecKas
CYKIIECCHS.
Jemoncmpayus

Konnexkuuu, mimocTpupyoliye S5K0JI0THYECKUEe B3aUMOCBSI3H B OMoreonieHo3ax. Moienu 3KOCUCTEM.
®dororpaduu 3xocucreM Kypckoii odnacru.

IKcKypcuu

Buoreorenos.

Ilpeomemmnoie pe3yromamut

Yuawuecs donswcnol 3nams:

— KPUTEPHUH BUA U €T0 MOMYJISAIHUOHHYIO CTPYKTYPY;

— JKOJIOTHYECKHE (aKTOPBI U YCIIOBHS CPEJIBI;

— OCHOBHBIE MOJIOKEHU Teopuu 3Botonuu Y. lapBuHa;

— JIBUKYIINE CUITBI 3BOJIOINH;

— IMyTU JOCTHXKEHUSI OMOJIOTUYECKOTO MpoTrpecca.
Yuawuecs dondxcnvl umems npeocmasnenue:.

— 0 TOMYJSIUOHHO-BUIOBOM YPOBHE OpPraHU3alliu KHBOTO;
— 0 BHUJIE U €r0 CTPYKTYDE;

— O BJIMSIHUM SKOJIOTUYECKUX YCIOBUN HA OPraHU3MBI;

— O TPOUCXOKICHUH BUJIOB;

— 0 Pa3BUTHH SBOJIIOLMOHHBIX MPECTABICHUN;

— 0 CUHTETUYECKOU TeOpUH IBOJIOLUU;

— O TOMYJISAIUHU KaK 2JIEeMEHTApHOU €IMHUILIE HBOJIIOLIUU;

— 0 MHKPOSBOJIIOIHH;

— 0 MEXaHU3Max BUA000pa30BaHUS;

— 0 MaKpOdBOJIIOLIMU U €€ HAIIPaBJICHUSAX.

Yuawuecs 0ondxcnvl nonyuums onvim.

— HCIIOJIb30BAHUS METOJIOB OMOJIOTMUECKON HAYKU U MPOBEACHUS HECIOKHBIX OMOIOTHIECKUX
AKCIEPUMEHTOB I U3y4eHUs: MOP(OIOrHUecKOro KpUTepus BUIOB.

Pa3nen 6.6uocdepusiii yposens (/1 uacos)

buocdepa u ee cTpykTypa, cBOKCTBa, 3aKOHOMEpPHOCTH. KpyroBopoT BeliecTB 1 3Hepruu B 6nocdepe.
Dkonoruveckre Kpu3uchbl. OCHOBBI PAIMOHATILHOTO MTPHPOIOTIOIB30BAHHUSL.

Bo3HHUKHOBEHHE U pa3BUTHE KU3HU. B3risabl, THIOTE3bI M TEOPUU O IPOUCXOKICHUH KU3HU. KpaTkas
HCTOPUS Pa3BUTHS OpraHnyeckoro Mupa. JlokazaTenbcTBa HBOJOLNH.

Jemoncmpayusn

Mo nenu-anmnukaiuu «buochepa u yenoBexk». OKaMEHENOCTH, OTIIEYATKH, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX.
Jlabopamopusle u npakmuyeckue paoomal

N3ydeHne naneoHTOIOTHYECKUX JOKA3aTebCTB ABOJIIOIHH.

IIpeomemmnuie pezyromamot

Yuawuecs donscnol 3nams:



— OCHOBHBIE THIIOTE3bI BOSHUKHOBEHUS KH3HU Ha 3eMIIe;

— 0COOEHHOCTH aHTPOIIOI'€HHOTO BO3/ICHWCTBUE HA OUoCchepy;

— OCHOBBI PALIMOHAIBHOTO MIPHPOJIOTIONIE30BAHMS;

— OCHOBHBIE JTaIlbl Pa3BUTHSI )KU3HU HA 3eMIIe.

Yuawuecs dondicnvl umems npeocmasierue:

— 0 6uochepHOM YpOBHE OpraHU3aIUH KUBOTO;

— 0 cpenoodpas3yIoIIel AeITebHOCTH OPTaHu3MOB;

— 0 B3aMMOCBSI3H KUBOTO U HSKHUBOTO B Onochepe;

— 0 KpyroBOpOTE BeIIECTB B brocdepe;

— 00 3BoFOIIMK OHOChEPHI;

— 00 2KOJIOTHYECKUX KPHU3HCAX;

— O Pa3BUTHH TPEICTABICHUIN O MPOUCXOKICHUH KU3HH U COBPEMEHHOM COCTOSIHMH TIPOOJIEMBI;

— 0 JIOKa3aTeIbCTBAX YBOJIIOLNY;

— 0 3HaYCHUHU OMOJIOTUYECKUX HAYK B PELICHUH MPOOIEM palMoOHAIFHOTO IPUPOIOTIOIH30BAHNS, 3AIUTHI

3IIOPOBBS JIFO/ICH B YCIIOBHUSX OBICTPOTO M3MEHEHHUS DKOJIOTHYECKOTO Ka4eCTBA OKPYKAIOIIEH CPe/Ibl.
Yuawuecs 0ondxcnovl 0emoncmpuposamy.

— 3HaHUE OCHOB PKOJIOTHYECKON TPAMOTHOCTH — OIIEHUBATh MOCIIE/ICTBUS IESTEIFHOCTH YEIOBEKA B IPUPOJIE

U BIHsSHUE (AKTOPOB PUCKA HA 3/I0POBbE YEIOBEKa; BEIOMPATH IIEJICBBIE H CMBICIIOBBIC YCTAHOBKU B CBOMX

JEWCTBUSX U TIOCTYIKAX MO0 OTHOIIECHHIO K YKUBOW TIPUPOJE, 3I0POBBIO CBOEMY M OKPYXKAFOIINX; OCO3HABAThH

HE0OX0IMMOCTb JICHCTBHI 110 COXpaHEHUIO OMOPa3HOO0Opa3us U MPUPOIHBIX MECTOOOUTAHHUI BUJIOB PACTEHHM

Y J)KUBOTHBIX.

Memanpeomemmnuie pe3yiomamot.

Yuawuecs oondxcnel ymems:

— ONIpPENENATh MOHATHS, (POopMHUpyEMbIe B MPOIIECCE U3YUEHHUS TEMBI;

— KJ1accu(uIUpPOBATh U CAMOCTOSITENILHO BEIOMPATh KPUTEPUU IS Kiaccuukammu;

— €CaMOCTOATENbHO (POPMYIUPOBATH MPOOIEMBbI UCCIEAOBAHUS U COCTABIIATH MOATAHYIO CTPYKTYpY OyayIiero
CaMOCTOSITEILHOTO HCCIEA0BAHMUS;

— IIPH BBINIOJIHEHUH JIA0OPATOPHBIX U MPAKTUUECKUX padOT BEIOUPATh ONTUMANIbHBIE CTIOCOOBI ICHCTBHI B
pamMKax MpeaaoKeHHbIX YCIOBUHN U TpeOOBaHUI U COOTHOCUTH CBOM JICUCTBHUS C TUIAHUPYEMBIMU
pe3ynbTaTami;

— (popmynHupoBaThH BHIBOJIBL;

— YCTaHaBJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3H MEKY COOBITUSIMU, SBICHUSIMU;

— MPUMEHATH MOJIEIIU U CXEMBI Ul PEIIeHUs y4eOHbIX U MM03HABATEIbHBIX 3a/1a4;

— BIIaJICTh IPUEMAMH CMBICJIIOBOTO UYTEHHS, COCTABJIATH T€3UCHI U IIAH-KOHCIIEKTHI IO Pe3yabTaTaM YTCHHUS;
— OPraHU30BBIBATh YUEOHOE COTPYTHUYECTBO U COBMECTHYIO JICATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMU;
— HCII0JIb30BaTh WH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH MPU MOATOTOBKE COOOIICHHIA,
MYJIbTUMEIUIHBIX IPE3EHTAINI;

— JNIEMOHCTPUPOBATH IKOJIOTUYECKOE MBIIIJICHUE U IPUMEHSTh €r0 B TOBCEIHEBHOM JKU3HH.

Jluunocmmuuie pezyromamot 00yuenusn
Yuawuecs oonocnor:

— UCTBITBIBATh YYBCTBO FOPAOCTH 332 POCCUHCKYIO OMOJIOIMYECKYIO HAYKY;

— OCO3HaBaTh, KAKHUE MOCIEICTBUSA Ul OKPY/KAIOIIEN CPEAbl MOKET UMETh pa3pyIIUTEIbHas A€ TEIbHOCTD
YeJI0BeKa U MPOSIBIATh TOTOBHOCTh K CAMOCTOSITEIbHBIM ITOCTYIKAM U JICHCTBHUAM Ha 0Jaro mpupobl;

— YMETb pEAIn30BbIBATh TEOPETUUECKNE IO3HAHNS B IOBCEAHEBHOM KU3HU;

— MOHUMATh 3HaYeHUE 00YUEHUS /s TOBCEIHEBHOM )KU3HM M OCO3HAHHOTO BhIOOpa Mpodeccuu;

— IPU3HABATh NMPABO KAXKJAOTO Ha COOCTBEHHOE MHEHUE;

— YMETb OTCTauBaTh CBOIO TOUKY 3PEHHUS;

— KPUTUYHO OTHOCHUTBCSI K CBOUM IOCTYIKaM, HECTU OTBETCTBEHHOCTD 3a UX MOCJIEICTBUS.

Pe3epB Bpemenu — 3 yaca



YueOHO-TeMaTHYECKHUIl IJIaH

Ne|Tema. KommgecTBo
KomuuectBo vacos.|JIabopaTopHbIx paboT.  [DKCKypCHH.
1 |BBenenue. 3 0
2 |MonexkynsapHbIii YpOBEHb. 10 0
3 |KierouHsblif ypOBEHb. 14 1
4 |OpraHu3MeHHbIH YPOBEHbD. 13 1
5 |[lomynsiImoOHHO-BUAOBOM YPOBEHb. 8 2
6 |9KoCHCTEMHBIH YPOBEHb. 6 0
7 |buocdepHsblil YpOBEHB. 11 1 1
Peseps. 3
Wroro 3aro. 68 5 2

TemaTnka NPOEKTHOM AeATENbHOCTH 00yYAKOIIMXCH:
KneTtkn yOuiIel 1 UIMMyHUTET
Jlexapcto ot CIIN/a.
[IpoTrBOBUpPYCHBIE BAKIIMHBI
buoTtexHonorus u noyiyueHue nNpenaparoB s JUATHOCTUKH U JICUEHUS Pa3InYHbIX BUPYCHBIX
3a0oneBanui, B T.4. 1 ipotuB Bupyca CIIM/la B mpoMBIIIUIEHHBIX MaciiTadax.
KommiekcHoe mpuMeHeHue apceHasna Cpe/icTB B 00ph0e ¢ BUPYCHBIMH 3a00JICBAHHSIMHU.
AHTHUTEHBI - BEILIECTBA

el N =

oo

INJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUS YYEBHOI'O IPEJIMETA, KYPCA
B pe3yabTaTe 00yueHusi 6Mo10ruu B 9 Kj1acce BIMYCKHUK HAYYUTCSH:

BbInycKHUK HaydHTCS:

* XapaKTepu30BaTh 00MIHE ONOJOTrMYCCKHAE 3aKOHOMEPHOCTH, MX MMPAKTHYECKYIO 3HAYUMOCTb;

* IPUMCHSATh METOJIbI OHMOJOrMYECKOW HAYKH JUIsl M3YYCHHs OOIIUX OMOJIOTHYSCKHX 3aKOHOMEPHOCTEH:
HAOJII0IaTh ¥ OMUCHIBATh KJIETKH Ha TOTOBBIX MUKPOIIpENapaTax, SJKOCUCTEMbI CBOCH MECTHOCTH;

* UCIIOJIb30BATh COCTABJSIONINE MPOCKTHOW M HCCIEIOBATEIBCKON JEATEIBHOCTH MO W3YYEHHUIO OOIIUX
OMOJIOTHMYECKUX ~ 3aKOHOMEPHOCTEH, CBOWCTBEHHBIX KMBOW MpPUPOJE; MPUBOAUTH  JOKA3aTEIbCTBA
HEOOXOMMOCTH 3alUThl OKPYKAIOIIEH Cpe/pl; BBIACIATh OTIMYUTEIbHBIC MPU3HAKH JKUBBIX OPraHH3MOB;
CYIIECTBEHHBIE MPU3HAKU OMOJIOTHYECKUX CUCTEM M OHOJIOTHUECKUX TPOIIECCOB;

* OPUEHTHPOBATLCS B CUCTEME TO3HABATENILHBIX IICHHOCTEH: OIIEHWBATh MH(OPMAIMIO O JEATEITBHOCTH
YeJI0BeKa B MPHUPO/IE, TOIYIAEMYIO U3 Pa3HbIX HCTOYHUKOB;

* aHAJIM3UPOBATH M OIICHUBATH MOCIIEACTBUS ICATSILHOCTH YEIOBEKA B IIPHPO/IE.

Boinycknuk nonyuyum 603MO0MCHOCHb HAYYUMBCA:

* 6bIOGU2AMb  2UNOME3bL O BOZMOICHBIX NOCACOCMEUSX OeSIMEeIbHOCMU Hel08eKd 6 IKOCUCMEMax U
ouocgepe;

* ApeyMEeHmupo8ams C8010 MOUKY 3PEHUsL 8 X00e OUCKYCCUU NO 0OCYHCOCHUIO 2I0OATLHBIX IKONOSUYECKUX
npoonem.




MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHME YYEBHOTI'O ITPOIECCA

B kaxaoii mkose M10JKeH ObITh KaOMHET OMOJIOTHH, OCHAIEHHBIA C y4ETOM COBPEMEHHBIX TPEOOBAHUN K €T0
o(OpPMIICHHIO ¥ POJIH B yueOHOM mporiecce. Kabuner Ononorun BKIIOYaeT 000pyAoBaHHe, pabodre MecTa Jiis
yyaluxcs U y4uTels, TeXHUYECKHEe U MYJIbTUMEAUNHHBIE CPEICTBA 0O0Y4eHUs, KOMIIBIOTEpP, YCTPOUCTBA IS
XpaHEeHUs y4eOHOTro 00opy10BaHUS.

ObopynoBanue kaOWHETa KIACCUPUIMPYIOT MO YacTOTE €ro MCIOJIb30BaHUs, pa3JieyiaM Kypca, BUIam
nocobuil. YdyeOHOe 0O0OpymoBaHHE IO OHOJOTHH JIOJDKHO BKIIOYATh: HATypalbHbIE OOBEKTHI (KUBBIE W
NpernapupoBaHHbIE PACTCHUS W JKUBOTHBIC, MX YaCTH, OPTaHbl, BIAXHBIC IpEraparbl, MHKPOIpEnapaTsl,
CKEJIEeTBl M WX 4YacTH, KOJUIEKIUH, repOapum); mpuOopbl U jabopaTopHoe 00opynoBaHHE (ONTHYECKUE
npubopel, TPHOOPEI TO (U3HMOJIOTHUH, TOCyJa W MPHHAIISKHOCTH); CPEACTBA HA I€YaTHOW OCHOBE
(IeMOHCTpAllMOHHbIE TeYaTHbIe TaOIMIbl, AUJAKTUYECKHM Marepuan); MYySDKM U Mozenu (oObEMHBbIE,
penbedHble, MOJAETU-ANIUIMKAIMK); JKPAaHHO-3BYKO- BBI€ CpeACcTBa OOydeHUs (KMHO- U BHUACO(DUIBMEI,
TpaHCMapaHThl, AUANO3UTUBBI-CIAIbI, TAOMUIBI-()OIHH), B TOM YUCIIE TOCOOUSI HA HOBBIX MH(GOPMAIIMOHHBIX
HOCHUTENAX (KOMITaKT-JIMCKH, KOMIIBIOTEPHBIE MPOTPAMMEI, JJIEKTPOHHBIE TOCOOHMS W TIp.); TEXHHYECKHE
cpeacTBa OOY4YeHHs — TPOEKIMOHHYIO ammapaTypy (IUampoeKkTopbl, I'padonpoeKTOpbl, SMUIPOEKTOPHI,
BHJICOMarHUTO(OHBI, MyTbTHMEIUIHBIE TIPOCKTOPBI, KOMITBIOTEPHI U TIP.); YI€OHO-METOINIECKYIO JIUTEPATYPY
JUIS YYUTeNs U ydaluxcsl (ompefenuTeNy, CIpaBOYHblE MaTepuaibl, 00ydarollue 3aJaHus, KOHTPOJIbHO-
JMAarHOCTHYECKUE TECTHI U JIp. ).

Crenuguka kypca OHOJOTHHM TpeOYyeT HCIOJIb30BaHUS OOOpPYNOBAaHUS Ui O3HAKOMJICHMS YdalllUXcs C
XKUBOM MpuUpoAoH, MerogamMHu Ouojoruueckod Hayku. IlosTromy maGopaTOpHBII HMHCTpYMEHTapuid,
000pyI0BaHUE TSI POBECHUS HAOIIOICHUI W MOCTAHOBKH OIBITOB, COOTBETCTBYIOIINE HHCTPYKIIAN JTOJDKHBI
00s13aTeILHO MPUCYTCTBOBATh B KAOMHETE OUOJIOTHH.

ITpu nonGope KOMHATHBIX PaCTEHUH cielyeT UCXOUTh U3 BO3MOXKHOCTH UX UCIOJIb30BAHUS HAa YPOKaxX U BO
BHEKJIACCHOM paboTe, a Takke B 0(OPMIICHHH HHTEpPhEpa.

Hemoncmpayuonnvie mabauysl Ha NIEYATHON OCHOBE — HauboJsIee pacpoCTpaHEHHOE U IOCTYITHOE yueOHoe
oOopynoBanue. OHU He TPeOYyIOT Ul UCIOJb30BAaHUS CIOXKHBIX MPUCIOCOOIEHUH, HECYT aJalTHUPOBAHHYIO
JUISL yJaluXxcsl Hay4Hyro HH(pOpMaIuro.

OcHoBHas nuaakThyeckass (QyHKUUS y4eOHbIX OMOJIOTMYECKUX Moodenei — JIEMOHCTPALusi CTPYKTYpHI,
CYIIECTBEHHBIX CBOMCTB, CBSI3€il M B3aMMOOTHOILIEHUN OMOIOIMYECKHX CHCTEM. YueOHOe Moldenuposanue —
OJIMH M3 METOJOB MO3HaHusA. B Kypce Onosiorun MoJenupoBaHUe MPOLECCOB U SBICHUIN NO3BOJISET MOCTUYb
CYIIHOCTb, CTPYKTYpPY U3y4aeMOT0, BbIJICIUTh [JIaBHOE.

JMIaKTHUeCKOe HA3HAYCHUE IKPAHHO-36VKOGbIX CPEACTB 10 OMONOTMHM — (GOPMUPOBAHHUE CIIELUATBHBIX
Oonosornyeckux NOHATUH. C IOMOILBIO 3KPAaHHBIX CPEACTB MOXHO IOKa3aTh COBPEMEHHBIE METO/Ibl HAYYHOTO
HCCIIeIOBAaHUS, TOCTHKEHUS HayKH, IEMOHCTPUPOBATh OMOJIOTUYECKHE NTPOLIECCHl U SIBIEHHS, KOTOPbIE HEJb3sI
Habro1aTh HenmocpencTBeHHO. Hapsay ¢ ucnonb3oBaHuEM y4eOHBIX KMHO(MWIBMOB B Ipoliecce OOyueHHs
OMOJIOTHH 11€JIECO00pa3HO HCIOJb30BaTh BUaecoMarHuToGoH u DVD, mis koTopbiX co3maHbl (pUIBMBI Ha
OCHOBE JydlmMX Y4eOHbIX (UIbMOB HpouulbIX JieT. lMcmosnb3oBaHue BHICO(PPArMEHTOB, aHHUMAIUA,
JMHAMUYECKUX MOJeNel MO3BOJIseT clenaTh ydeOHbIM mpouecc 6ojiee pasHOOOpa3sHbIM, TOOUTHCS JYy4YIIEro
YCBOEHHsI yUeOHOTO MaTepuaia, IpUBUTh HHTEPEC K OMOJIOTHH.

ITo pa3nuuHBIM TeMaM Kypca OMOJIOTHUH CIEYeT MCI0JIb30BaTh mpancnapanmel. 110 CBOUM AUIAKTHYECKUM
GyHKIMSAM TpaHCHapaHThl (MpaBuibHEe: TaONMMLBI-GOIMM) aHAJOTHYHBl TaOMWIlaM Ha IE4YaTHOM OCHOBe
AMU30AUYECKOTO MCIIOIb30BAHMSL.

BaxubiMu cpencTBaMu 00ydeHHsl OMOJIOTHN B TIOCIIEAHEE BPEMsI CTAHOBATCS Pa3HOOOPA3HbIE 2/1eKMpOHHbLE
nocobus, KOMIIbIOTEPHbIE 00yJaroIye 1 KOHTPOIUPYIOIINE IPOTrpaMMBI.

Mynomumeouanpoexyuss — HOBasi pa3BUBAIOLIAsICA TEXHOJOTUSA. DTO coOMpaTenbHOE Ha3BaHUE ISl BCEX
THUIOB MPOEKTOPOB, paboTaromux OT uu¢poBoro curHaiga. OHM 00JaJaIOT XOPOLIMMH TEXHUYECKUMHU
XapaKTepUCTUKAMU U JOMOJHUTEIbHBIMH BO3MOKHOCTSAMH, TAKUMH KaK TEXHOJIOTMsI MATPHULIbl, HH(PPAKPACHBIH
nyabT U T. 1.



Ucnonw3zoBanue TCO Ha ypokKax perijaMeHTUPYETCS T'MTHCHHYECKUMH  HOpMaTHBaMH.  Tak,
MIPOJIOJDKUTEIBLHOCTh IEMOHCTPAIIMH 3KPAHHBIX CPEJCTB OO0YUCHHUS HAa YpOKe He JoJpkHa npesbiars 20—30
MUH, a B TCUCHHUE HEJIENIM TAaKUX YPOKOB MOXKET OBITh HEe 00Jiee MIeCTH.

Kaxoe cpenctBo 00yueHust 00a1aeT onpeAeIEHHBIME BO3MOKHOCTSAMH M JIOMIOJHSCT APYrHe CPEICTBa, He
3aMeHSs HMX MOJHOCTHIO. [lo3ToMy 1iesiecoo0pa3Ho KOMIUIEKCHOE KCIIOJIb30BAaHUE CPEACTB OOYyYCHHS,
COUYCTAHHE KOTOPBIX YCHJIMBACT BCECTOPOHHEE BO3JCHCTBUE HA YYAIlUXCS, CIHOCOOCTBYET CO3/IaHUI0
POOJIEMHON CHUTYaIlMM W HMCCIIC0BATEIbCKOMY TIOUCKY €€ pelICHHsI, Pa3BUTHIO YMCTBEHHOMN JESATEIBHOCTH
YYaIHUXCsl, CAMOCTOSITEIBHOCTH, BRIPA0OOTKE HEOOXOIMMBIX YMEHUI M HABBIKOB.

Jluteparypa:.
1. Kamenckuit A. A. Kpukcynos E. A., [laceunuk B. B., IlIsenos I'. I'. buonorus. Beeaenue B o01uryto
6uonoruto. 9 knacc. YueOnuk / M.: JIpoda, ¢ 2012
2. Kamenckuii A. A. Kpukcynos E. A., [Taceunuk B. B., llIgeros I'. I'. Buonorus. BBenenue B 001yro
6uonoruto. 9 knacc. Metonndeckoe nocodue / M.: Ipoda, ¢ 2012
3. buosorus. Paboune mporpammel. 5—9 knaccel. — M.: JIpoda

4. Peiimepc H. ®@. Kpartkuii cnoBapp O6uonoruueckux tepmMuHoB: KH. misa yuutens. M.: Ilpocseenue,
2005;

HNopnauckuii, H. H. OBomtonus xu3nu. — M.: Akagemus, 2001.

6. MennukoB, b. M. buonorusa. ®opmsl u ypoBHU xku3HU. — M.: [Ipocsemenune, 2006;
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Tema OcHoOBHBIE BONPOCHI Bun y4eOHnoii nesiTeJJbHOCTH IInanupyemble pe3yJbTaThl 00y4eHUs
colepkanms IlpeaveTnbIe MeTanpeaMeTHbIE JIM4HOCTHBIE
buonorus — Hayka o buonorust — Hayka o | OnpenemnstoT NOHSTHS, JlaBaTh ONpeJeNeHue TEpMUHAM; | P: ymeHHe onpenensiTh Leinb ITo3HaBaTenbHbIH
JKUBOH NMPHUPOJIE YKUBOH NPHUPOJIE. (opMupyembie B X071 U3y4EHHs HEPEUNCIIATE NAPCTBA KUBOU YpOKa U CTaBUTh 3aJauH, HHTEPEC K

3HaueHue
OHOIOTHYECKHX
3HAHUM B
COBPEMEHHOM )KU3HU.
ITpodeccun,
CBsI3aHHBIC C
Ouonorne

TEMBI: «OUOJIOTHS», «MUKOJIOTHS,
«OpHUOIOTHS», «aJIbTOJIOTH»,
«Taneo000TaHNKa», «TEHETHKA,
«Onohu3nKay, KOMOXUMHUSD»,
«pamuoOUONIOTHs», KKOCMHYECKast
OuoIOrUs».

XapaxkTepu3yloT OHOJIOTHIO KaK
HayKy O KUBOU IIPUPOAE.
PackpebiBator 3HaucHue
OHMONTOTHUECKUX 3HAHUI B
COBPEMEHHOM KU3HHU.

[puBoasT npumepsl npodeccuii,
CBSI3aHHBIX C OMOJIOTHEH.
Becenyrot ¢ okpyxarommumu
(poncTBeHHNKaMH, 3HAKOMBIMH,
CBEPCTHHKAMH) O TIpoeccusix,
CBSI3aHHBIX C OMOJIOTHEH.
T'oToBsT npe3eHTanuu o

PO eCcCHsIX, CBI3AHHBIX C
OHMONOTHEH, UCTIONB3YS
KOMITBIOTEPHBIE TEXHOJIOTUU

IpUPOBI; U hepeHIMPOBAHHBIC
Y UHTETPpUPOBaHHbBIE
OMOJIOrMYecKUe HAYKH; YPOBHH
OpraHu3aluy KUBON MaTepuu
XapaKTepU30BaTh yPOB-HU
OpraHW3aluu KU3HU:
MOJIEKYJISIPHBIH, KIIETOYHBIH,
OpraHU3MEHHbIH, ONYJISLHOHHO-
BHUJIOBOM, DKOCHCTEMHBIH,
ouochepHslil.

Heo0XO0JUMBIE [T ee
JOCTHKCHUS.

I1: ymeHue paboTaTs C
Ppa3IMYHbIMHU UCTOYHUKAMH
uH(popManuK, OTIENIATH
IJIaBHOE OT BTOPOCTEIICHHOIO.
YMeHue CTpyKTypUpOBaTh
yueOHbII MaTepual, 1aBaTh
OlpeieNIeHNs TOHATHSAM,
CaMOCTOSATEIBHO COCTABIIAT
KOHCIIEKT ypOKa B TETpajH.
K: ymenune BociprHUMaTh
nH(popMaIUIO HA CIYX.

€CTECTBEHHBIM HayKaM.
Ilonnmanue MHO-
roo0pasus U eIUHCTBA
JKUBOW IIPUPOABI HA
OCHOBAaHUH 3HAHUH O
MpU3HAKAX KUBOTO

Meroabl ucciieI0BaHUs
B OmoJioruu

IlonsTue o Hayke.
MeTopl HAy4HOT O
MO3HAHMS. DTaIbl
HAYIHOTO
HCCIEIOBAHUS

OnpenensroT MOHATHS,
(dhopMupyembie B X0/I¢ U3y4CHHS
TEMBI: «HAYKa», «HAYYHOE
HCCIICIOBAHIE), HAYIHBIH METOI,
«HAYIHBIN QaKT», KHAOIIOACHUCY,
«IKCTICPUMEHT», «THIIOTE3a,
«3aKOH», KTEOPH».
XapakTepu3yroT OCHOBHBIC METOIBI

Ha3bIBaTh METOABI N3yUCHUS
JKUBOI PUPOIBI
XapaKTepPHU30BaTh METO/IBI
WCCIIEZIOBaHMs B OMOJIOTHH:
HaOIoIeHNe, SKCIIEPHMEHT,
CpaBHEHME, OIIUCAHUE,
UCTOPUYECKUN METOL;
OCHOBHBI€ JTallbl HAYYHOI'O

P: ymenue onpenensiTs 1emb
paloTHI, MITAaHNPOBATH ITAIIBI €€
BBINOJTHEHHS ¥ OLIEHUBATH MO~
Jy4EHHBIE PE3YIIbTaTHI.

IT: ymenue paborats ¢
Pa3NUYHBIMHA UCTOYHUKAMH
nH(pOopManuK, OCYIIECTBISTh
CMBICJIOBOE UTEHHE, OTAEAT

V4auThCS HCIOIIB30BaTh
CBOH B3TJISAIBI HA MUP
VIS OOBSICHEHUS
Pa3JIMYHBIX CUTYaLIUH,
pelieHus
BO3HHKAOITUX
po0JIeM U U3BJICUCHUS
JKU3HEHHBIX YPOKOB




Hay4HOT'O TI03HAHHUS, HTAIIbI
Hay4HOT'O MCCIIEIOBAHUSL.
CamocToaTensHO GOpMyIUpPYIOT
IPOOJIEMBI HCCIIEIOBAHUS.
CoCTaBISIOT IO3TAIHYIO CTPYKTYPY
OyayILero caMoCTOATENBHOTO
HCCIIEeI0BaHUA

HCCIICOOBAHUS.

TJIABHOE OT BTOPOCTENEHHOT'O,
OIPEIENATh KPUTEPUH TS
XapaKTEPUCTUKHU MPUPOTHBIX
00BEKTOB

K: ymeHune BOCIIpUHHMATH WH-
dhopmarro Ha ciryX, paboTaTth B
COCTaBe TBOPYECKHUX TPYIIIT

CyIIHOCTb KU3HU U
CBOWCTBA YKMBOTO

CyIIHOCTb MOHSITHS
«ku3Hb». CBOMCTBA
JKUBOTO. YPOBHU
OpTraHMU3aIUH KUBOI
TPUPOJIBI

OnpenenstoT NOHSTHS,
(opMupyembie B X0/I¢ U3y4EHHs
TEMBI: «OKU3HBY, <OKIM3HEHHBIC
CBOICTBa», «OHOJIOrNUECKHE
CHCTEMBI», «OOMEH BEILIECTBY,
«TIporecchl OMOCHHTE3a U pacnajiay,
«pa3ApaXKUMOCTbY, «Pa3MHOKECHHUE,
«HACIIEJICTBEHHOCTHY,
«U3MEHYHMBOCTBY, «PAa3BUTHEY,
«YPOBHU OpPTraHH3allUH KUBOT'OY.
JlaroT XapaKTepUCTUKY OCHOBHBIX
CBOICTB JKHBOTO.

OOBACHSIOT IPUIMHBI 3aTPyIHEHUH,
CBSI3aHHBIX C OMpPEEICHUEM OHSITUS
<OKU3HBY.

[IpuBoaAT MpuMepbl GHOIOrMIECKUX
CHCTEM Pa3HOIO YPOBHS
opranuzain. CpaBHHBAIOT
CBOICTBA, MPOSABIIAIOILHUECS Y
00BEKTOB JKUBOU U HEXKUBOH
TIPUPOIBI

Ha3bIBaTh OOIIHE IPU3HAKU
(cBOICTBA) )KHBOTO OPraHU3Ma
XapaKTepHU30BaTh CBOMCTBA
JKMBOTO OpraHu3Ma (Ha
KOHKPETHBIX TIPHMepax);
MIPOBOJUTH CPaBHEHHE KHUBOH U
HEXXMBOW MaTepuy,

P: ymeHwme onpenenaTs menb
paboThI, ITAHUPOBATh JTAIEI €&
BBITIOJTHCHHS U OI[CHUBATH TI0-
JIY4CHHBIC PE3YIIbTAThI

1T

YMeHue, cpaBHUBATb,
KiaccuUITMPOBaTh U 0000IIATH
TIOHATUA

;KommyHukatusable YV I
OTcTanBaTh CBOIO TOUKY
3peHusl, IPUBOJUTH APTYMEHTHI,
NoATBepXkIasi uX Gakramu.
Y4uUTCSt KPUTUYHO OTHOCHTBCS
K CBOEMY MHEHHUIO, C
JIOCTOMHCTBOM IPU3HABATh
OLIMOOYHOCTH CBOEI'O MHEHUS
(ec OHO TaKOBO) M
KOPPEKTHPOBATh €ro

Oco3HaBaTh CBOU
HUHTEPEChI, HAXOIUTh U
M3y4YaTh B yUeOHUKAX
MaTepua (u3
MaKCUMyMa),
HMEIOIIUM OTHOIIICHHUE
K CBOUM HHTEpecaMm.

MonekynsipHblit
YpOBEHb: 00mIas
XapaKTEPUCTHKA

Oommas
XapaKTEPUCTHKA
MOJIEKYIISIPHOTO
YPOBHS OpTaHU3AINN
KHBOTO.
Oprannyeckue
BeIlleCTBa: OEJIKH,
HYKJIEHHOBBIE
KHCITOTBI, YTIEBOJBI,
JKUPHI (JTUTTU]IB).
Bbuononumepsr.
MoHoMmepsl

OmnpenensroT MOHATHS,
(opMupyemsbIe B X0/I€ U3ydEHHS
TEMBbI: «OPTaHUYECKHE BELIECTBAY,
«OETKI», «HyKJICHHOBBIE KUCIOTED,
«YTIACBOIBD, <CKUPBI (JIATTHIIBL),
«OHOTIONMMEPED», «MOHOMEPBD».
XapakTepu3yroT MOJIEKYISPHBINA
YPOBEHb OpraHM3aIN1 KUBOTO.
OmnuceIBaroT 0COOEHHOCTH CTPOCHUS
OpTraHWYECKHX BELIECTB KaK
OHOTIONMMEpOB.

OOBSICHSIOT IPUYUHBI U3YyICHUS

JIaBaTh OIIPEeIICHIEe TePMUHAM;
MIEPEUNCIIATE IIEMEHTHI,
npeo0ITajatomye B COCTaBe
JKUBBIX OPTAaHU3MOB, X
CBOMCTBA M 3HAUCHUC
XapaKTeprU30BaTh OCOOEHHOCTH
CTPOCHUS TIOJINMEPOB 1
BXOJSIIMX B MX COCTaB
MOHOMEPOB;

|P: yMeHie OTIPEIEIISIT LIENTh pabOTHI,
[JJAHAPOBATH TAITBI €€ BBHITOTHEHHUS
1 OLICHHBATB IOJTy4eHHBIC PE3YIBTATh]
IT: yMerve pabOTaTh € Pa3INIHBIMH
MCTOYHNKAMU MH(DOpMAITHH,
OCYIIECTBISTH CMBICTIOBOC yreHue
OTAENATH TIIABHOE OT
BTOPOCTETICHHOT'O, OTIPE/ENISTh
KPUTEPUHN IS XapaKTePUCTUKH
MPUPOIHBIX 00BEKTOB

K:ymenue BocipuHUMATH UH-
(hopmarmro Ha ciryX, paboTaTh B

\YauThCS HCIOIB30BaTh
CBOM B3[JIABI HA MUD JUIS
OOBSCHEHHS Pa3THIHBIX
CUTYyaluil, perieHus
BOSHHUKAOIINX TIPOOIIEM U
M3BJICUECHHS YKU3HEHHBIX
YPOKOB

YauThCS IPU3HABATH
[POTUBOPEYUBOCTD U
HE3aBEPLIEHHOCTh CBOUX
B3TJISIIOB HA MU,
BO3MO>KHOCTE HIX
M3MECHCHUS




CBOMCTB OpPraHUYECKHX BEIIECTB
HWMEHHO B COCTaBE KJIETKH;
pa3Ho00Opa3us CBOMCTB
OUOTIOITMMEPOB, BXOIAIIUX B COCTAB
JKUBBIX OPTraHU3MOB.

AHaTM3UPYIOT TEKCT yueOHUKA ¢
LETBI0 CAMOCTOSATENHEHOTO
BBISIBJICHUS] OHOJTOTMYECKUX

COCTABE TBOPYECKHX IPYIIIL.

3aKOHOMEpPHOCTEN
VYraesonst YrneBossl. OnpenesnsifoT NOHSTHS, JlaBaTh ONpeeNIeHNe TEepMUHAM; | . Oco3HaT 1
VII1eBO/Ibl, WK dopMupyeMble B X0/ H3ydEHHS MIEPEUnCIIATh BEIECTBa, P:yvermeopranuzoBarb OCMBICIIMBAIOT
caxapHipl. TEMBI: «YTIICBOIBI, HITH CaXapHIbD, BXOJSIIHE B COCTaB YIJICBOJOB; | BBINOIHEHUE 3aJaHHI YUHUTENISL. uH(OPMAILHUIO O
MOHOCAXAPHIEL (MOHOCAXAPHITED, (THCAXAPHIED, OCHOBHBIE (DYHKIIMH yriIeBOAOB; | Pa3BUTHE HABBIKOB CAMOOLICHKH M | XapaKTEPHBIX
TpYIIBI YIJIEBOIOB caMoaHalIn3a 0COOEHHOCTAX
Hucaxapuzpr. «IONHCaXaPUED, «pHOOsY, XapaKTepu30BaTh OCOOEHHOCTH | /I'yMeHue aBaTh ONpe/eieHI YTIIUIEBOJIOB
Tomucaxapuipl «J1e30KCHPH0032ay, «IIIIOKO3a», CTPOEHHSI YIJIEBOJIOB, OCHOBHBIE | MOHSITHSM, Kiaccuduimposars | Peduekcupyror,
«(ppykTo3an, «rajgakrozay, (yHKIIMHK YTIIEBOIOB OOBEKTBI, ONPE/IENSTh KPUTEPUH | OL[EHUBAIOT
«caxaposza», «MajibT03a», «JIaKT03a, (IpUBOAUTH MIPUMEPHI). JUTSE KITacCU(HKAIMN O0BEKTOB. pe3yaBTATHI
«KPAXMAID», «TIIHKOTEH», «XHTHH. OOBACHATD IPUHAIEKHOCTh | K'yMEHUe CITyIIIaTh 1 33/1aBaTh JIEATENILHOCTH
XapakTepu3yioT COCTAB H CTPOCHHE YIJIEBOJOB K OMOMOJIEKyIaM BOIPOCHI YIUTENIO U OJTHO-
MOJIEKYJ YTJIEBOJIOB. [IACCHIKAM
Y craHaBIUBAIOT IPUIUHHO-
CIIC/ICTBEHHBIE CBSI3U MEXIY
XMMUYECKUM CTPOCHHUEM,
cBOWCTBaMH M QYHKLIMAMH
YTJIEBOJIOB Ha OCHOBE aHAlN3a
PHUCYHKOB M TEKCTOB B Y4EOHHKE.
[IpuBoasAT mpuMeps! yrieBoAOB,
BXOJISIINX B COCTaB OPTaHU3MOB,
MecTa UX JIOKJIN3aIWU 1
OHMONIOTHYECKYIO POIIh
Jlummi st JIvnmaer. XKupsl. OmnpenemnsroT HOHATHS, JlaBaTh ONpEIeIeHNE TEPMHUHAM; OCO3HAaIOT U
rOpMOHLI. (I)yHKL[I/II/I q)OpMI/IpyeMLIC B XOJI€ U3YUEHUS TMEPEUNCIIATH BEUIECTBA, R’ylVIﬁH[/EOPIHHI/BOBaTB OCMBICIIMBAOT
JTAITATIOB: TeMBI: IHTIHIED, CKHPED, BXOJISIIIIME B COCTAB MOJICKYJIBI BBITIOJTHEHHUE 33/IaHUN YIUTENIs. | MH(GOPMALHIO O
T —— (COPMOHED, (GHEPTETHIECKAs GONBIIMHCTBA JIMITHIOB. PazBuTre HABBIKOB CAMOOLICHKH M | XapaKTEPHBIX
HazpBath yHKIINN TUTIHIOB caMoaHaJIn3a. 0COOEHHOCTAX
safiacarorma, (byHKUMA TMII0BY, «3anacatomas XapaKTepPHU30BaTh OCOOCHHOCTH IT'ymeHwe 1aBaTh ONpeIesIeHAs JIUTNIOB
3alluTHAasL, (pyHKIHS JINITHIOBY, «3aIUTHAS CTPOEHUS JINNHUJIOB, UX MOHATHSIM, Kiaccupunuposats | Pednexcupyror,
CTpOUTEINIbHAS, (YHKIWS JTUTAAOBY, «CTPOUTENIbHAS ¢$yHKIHN. O0BEKTBI, ONPEIENISITh KPUTEPUH | OLIEHUBAIOT
perynsaTopHas (bYHKIMS TUITUI0BY, «PETYIATOPHAS st KiaccuuKalyy 00beKTOB | Pe3yJIbTaThl
() YHKLIASL TUITHI0BY. K:ymenwe ciymiars 1 3a71aBaTh JIeITEIHOCTH

JlaroT XapakTepruCTHKY COCTaBa U
CTPOEHUS MOJIEKYJI JINITUIOB.

BOIPOCHI YUHUTEITIO U OHO-
KJIaCCHUKaM




Y cTaHaBIUBAIOT MPUIUHHO-
CIIE/ICTBEHHBIC CBA3U MEXKITY
XUMHUYECKUM CTPOCHHUEM,
CBOMCTBAMH U (QYHKIIUSIMU
YIJIEBOJIOB Ha OCHOBE aHAJIH3a
PHCYHKOB U TEKCTOB B yIeOHHUKE.
[IpuBOAAT PUMEPHI JTUITHIOB,
BXOJIAIINX B COCTAB OPraHM3MOB,
MecTa MX JIOKAJIU3aIud 1
OHooruuecKyro poib. OOCY)KIaroT B
KJ1acce mpoOIeMbl HAKOTUICHHSI
JKHPOB OPraHU3MaMH B LEIAX
YCTaHOBJICHUS TIPHYMHHO-
CJIE/ICTBEHHBIX CBSI3€U B IPUPOJIE

CocraB u cTpoeHue
0enkoB

CocTaB u cTpoeHue
6enkoB. bemku, unu
nporeussl. IIpocteie
U CIIO)KHBIE OEITKH.
AMUHOKHUCIIOTHI.
[TonunenTun.
IIepBuunas,
BTOpUYHAs,
TpEeTUYHAs U
YeTBEPTHIHAS
CTPYKTYpBI OEIIKOB.
JHenarypanus Genka

OnpenenstoT MOHATHS,
(dbopMupyembie B X0/Ie U3y4EHHs
TEMBI: «OeJIKH, W TPOTEHUHBI»,
«TIPOCTHIE U CIIOXKHBIE OCIIKNY,
«aMHHOKHCIIOTBD, «IIOJIMIENTUHIY,
«TIepBUYHAS CTPYKTYpa OETIKOBY,
«BTOpUYHAs CTPYKTYpa OEIKOBY,
«TpETUYHas CTPYKTypa OeIKoB»,
«4eTBEePTHYHAs CTPYKTypa OENKOB».
XapaKkTepu3yloT COCTaB U CTPOCHHUE
MOJIEKYJl OSIIKOB, IPUYUHBI
BO3MOXKHOT'O HAPYIIEHUS IPHUPOAHOM
CTPYKTYPHI (I€HATypaLui) OEIKOB.
[puBonsT MpUMepbI JeHaTypaLH
6enkoB

Ha3bIBATh MOHOMEDP OETKOBOM
MOJIEKYJIBI M €T0
COCTaBJISIIOLINE; YPOBHU
OpraHu3aIuK OCITIKOBOM
MOJICKYJIbI; XapaKTepH30BaTh
0COOEHHOCTH CTPOCHUS
MOHOMepa Oenka U OeIKOBOH
MOJICKYJIBI B LIETIOM; OOBSICHATD
nporiecc o0pa3oBaHUs
MENTUIHON CBSI3U, IpoLeCC
o0pa3oBaHUs OENKOB
pa3IMYHbIX YPOBHEM
OpraHU3aLiH.

P:yMerve opraHu30BaTh
BBINOJIHEHUE 3a/IaHUI YUUTEIs.
Pa3BuTHne HaBBIKOB CaMOOIICHKH U
caMoaHaIM3a.

1 'ymenue 1aBath ONpeaeieHust
HOHATHAM, KIaccuGUIUpOBaTh
OOBEKTBI, OIPE/IENISTh KPUTEPUU
JUTsl KITaCCU(HKAIIMN O0bEKTOB.

K:ymenue cityrmiate v 3a/1aBaTh
BOIPOCHI YIUTENIO U OJTHO-
KJIACCHHUKAM

OCMBICIHUBAIOT TEMY
ypoKa
OcCo3HaKT U
OCMBICIMBAIOT
uHpopmanuio o
XapaKTepHBIX
0COOEHHOCTSIX OEIIKOB

OyHKIMH OETKOB

OyHKINH OETTKOB:
CTPOUTEIbHAS,
JIBATATEILHAS,
TPAHCIOPTHAs,
3aIIUTHAS,
perynsTopHasi,
CUTHAJIbHAS,
SHEpPreTUIecKas,
KaTaJUTHYECKas

YcraHaBIMBAIOT IPHIUHHO-
CIICZICTBEHHBIE CBS3U MEXITY
XHUMHYECKHM CTPOCHHUEM,
CBOHCTBAMH U (QYHKITUSIMH OCITKOB Ha
OCHOBE aHAJIU3a PUCYHKOB M TEKCTOB
B yucOHUKE.

[TpuBoasT MpHMeEpHI OEIKOB,
BXOJISIIINX B COCTaB OPTaHU3MOB,
MECT HX JIOKAIHN3AINH 1
OMOITOrNIecKON poin

MepednCIATh GyHKINN OSIKOB
B OpraHH3Me

XapaKTepH30BaTh OCOOCHHOCTH
CTpOEHUSI MOHOMEpa OerKa 1
0eIIKOBOH MOJIEKYJIbI B IIEJIOM;
OOBSICHATH TIPOIIECC
00pa3oBaHMs NENTHIHON CBSI3H,
mporiecc 00pa3oBaHUs OCITKOB
Pa3IUYHBIX ypOBHEH
OpraHM3aIH.

P: ymeHue opranu3oBatb
BBIMOJTHEHHE 3a/IaHUN YUUTEIIS.
Pa3BuTHE HABBIKOB CAMOOIIEHKH
¥ caMOaHaJIn3a.

I1: ymeHue 1aBaTh ONMpeACeHHs
MOHSTHSIM, KIacCH(DUIIUPOBATH
O0O0BEKTHI, OPENENATh KPUTEPUU
JUTS KITaccu(hUKAIH OOBEKTOB.

K: YMEHHE CIYIIATh U 3a1aBaTb
BOIPOCHI YIUTCIIO U OJHO-

OCMBICIIUBAIOT TEMY
ypoka

Oco3HaroT u
OCMBICIHBAIOT
HHPOPMAIIHIO O
XapaKTEePHBIX
OCOOCHHOCTSIX OCJIKOB




KJIaCCHHKaM

9 | Hykneunossie HyxnenHoBsie OmnpenensroT NOHSTHS, JlaBaTh ONpeJieNieHrue TepMUHaM. | P: onpenenstor neib padotsl /7. | Oco3HaHME elHCTBA

KUCJTOTHI KHCJTOTBL dopMHEpyeMbIe B XO/I¢ H3yUEHHs [epeuncnsats THITBI OCYIIECTBIISIIOT IOUCK X OTOOp | JKMBO¥ NPHPOJIBI HA
JIe30KCHPHOOHYKIEH | TEMBI: «HYKITEHHOBAs KHCIOTA, HYKJIEWHOBBIX KHCIIOT; HeoOxoanMoi nHdopmanmu OCHOBE 3HaHHH O
HOBAas KMCJIOTa, WJIH «J1€30KCUPHOOHYKIIENHOBAS KHCIIOTA, yrxcum JTHK u PHE; it HYIJICHHOBBIX KHCTOTax

PHK. HaspiBath coctaBmistomue | K: 3a7a0T BOIPOCHI, BEIPAXKaroOT

AHK. unu JIHK, «pubonykienropas MoHoMepoB JIHK n PHK CBOU MBICIIH
PubonyknenHopas kucnota, unu PHK», «azorucreie XapaKTepH30BaTh OCOOCHHOCTH
kucnora, win PHK. OCHOBAHUS», «aJCHUH», «TYaHUH», CTPOEHHUST HYKJIEHHOBBIX KHUCIOT
A3OTHUCTBIE «IIUTO3UH», KTAMUHY, «Ypalui», (IHK, PHK), 00BsICHATD
OCHOBAHMSI: aJiCHUH, «KOMILJIEMEHTAPHOCTbY, HNPUHIUIT KOMIUIEMECHTAPHOCTH,
T'yaHUH, LIUTO3UH, «rpancrioptHas PHK (TPHK)», by TIHK 1
TUMUH, ypaluiI. «pubocomuast PHK (pPHK)», PHK (pasmaanix Tumios PHK);
Kommiementapuocts | «uHpopmanmonnas PHK (uPHK)»,
. TpancnoptHast PHK | «Hykneotuny», «aBoiiHas cnupaiib
(tPHK). Pu6ocomuas | JJHK».
PHK (pPHK). JlaroT XxapakTepucTuKy cocTaBa u
Wnpopmannonnas CTPOCHUS MOJIEKYJT HYKIEHHOBBIX
PHK (uPHK). KHCJIOT. Y CTaHABJIMBAIOT IPUYUHHO-
Hyxneorua. /IBoiiHasi | ClI€ACTBEHHBIE CBSI3U MEXKAY
crupaib XMMUYECKUM CTPOCHHUEM,

cBOWCTBaMH M QYHKLIMAMH

HYKJIEWHOBBIX KHUCIIOT Ha OCHOBE

aHaJIM3a PUCYHKOB U TEKCTOB B

yueOHHUKE.

[IpuBoaAT MpUMepbl HYKJIEHHOBBIX

KHCITOT, BXOZAIINX B COCTaB

OpraHMW3MOB, MECT MX JIOKAJTH3ALUH U

ononornueckoit ponu. CocTaBISIOT

wiaH naparpada yueOHuka. Pemaror

Omonmornueckue 3aa4un (Ha

MAaTeMaTUYECKUI pacyeT; Ha

TIPUMEHCHNE TTPUHINTIA

KOMILUIEMEHTapHOCTH)

10 | AT® u npyrue Anenozunrpudocpar | Onpenensror HOHITHS, J1aBaTh OIpPENEICHUE P: xoppexTupyrot cBou Pednexcupyror,
OpraHUYeCcKUe (ATD). (opMupyemBbIe B X071 U3ydEHHS tepmuHaM. [lepeuncnars 3HAHUSA OLIEHUBAIOT
COEIMHEHUS KIETKH Anenosunmudocdar | TeMbl: «aaeHo3uHTpudochaTt COCTaBIIAIOIINE HYKIECOTUAA | [I: aHanmu3upyroT pe3yNIbTaThl

(ALlD). (AT®)», «anenosunaupocdar ATO (A1, AMD); MOJYyYEHHbIE 3HAHNUS, JIEATENBHOCTH
AnenosuamoHopocd | (ALD)», «ageHo3HHMOHOpOChAT pasInIHBIC IPYHIIBI BBIJICIIAIOT ITIABHOC,

at (AM®).

(AM®)», «Makpodprudeckas CBs3by,

BHUTAaMHHOB

BTOPOCTCIICHHOC




Makpoapruueckas
CBs3b. ButaMuHEBI
>KUPOPACTBOPUMEIE U

<GKIPOPAaCTBOPUMEBIC BUTAMUHEI»,
«BOJIOPACTBOPUMBIE BUTAMUHEI.
XapakTepu3yroT COCTaB U CTPOCHUE

XapaKTepr30BaTh
0COOEHHOCTH CTpOe-
Hus Monekynsl ATO (ALD,
AM®); ee cBoiicTBa 1

P: ouieHnBaroT COOCTBEHHBIE
pe3yabTaThI
K BBIpakaroT B oTBETaX

BOJIOPACTBOPUMBIE monekyinbl ATO. CBOHM MBICIIH

IIpuBOAAT IpUMEpPHI BUTAMHUHOB, (Gynxuun (00BACHATH POIIb

BXOJSIIIIUX B COCTAB OPraHU3MOB, MAaKpOIPIUIECKOIl CBA3H).

HX OHOJIOTUYIECKOH POJIH.

T'oToBAT BRICTYIUIEHUE C

COOOIIIEHNEM O POJIM BUTAMHHOB B

(yHKIIMOHUPOBaHUH OpPraHU3Ma

yenoBeKa (B TOM YHUCIIE C

UCTIOJIb30BaHHEM KOMITBIOTEPHBIX

TEXHOJIOTH).

OOCyXaroT pe3ynbTaThl paboThI ¢

OJTHOKJIACCHUKAMHU

11 | Buonoruueckue [onsatue o OnpenenstoT NOHSTHUS JlaBaTh ONPENEIICHNE P: xoppekTupyror csou Oco3HaT 1
KaTaJIn3aToPHbI KaTaJln3aTopax. (dbopMupyembie B X0/Ie U3y4EHHs tepmuHaM. [lepeuncnars 3HAHUA OCMBICIIUBAIOT

bronoruueckue TEMBI: «KaTalnu3aTopy, «(HepMeHT», (hakTOphI, 00ECIIECUNBAIOIINE K B3aumMmooIieHKa nHdOpMaIUH O
KaTaJm3aTophl. «Koq)epMeHT», «aKTUBHBIN LIEHTP CKOpOCTH Q)epMeHTaTI/IBHHX 1I: AHAJIU3UPYIOT XapaKTCPHBIX
DepMeHT. bepmenTay. peakuui IIOJTy4YECHHBIE 3HAHU, 0COOEHHOCTSIX
Kodepment. XapakTepu3yroT Poilb XapaKTepHu30BaTh CBOMCTBA BBIJIEIISIOT TIIaBHOE, KaTaJm3aToOpOB
AKTHBHBI LEHTD OHOIOrHYECKHUX KATAIM3aTOPOB B (hepMEHTOB, MEXaHH3M BTOPOCTCIICHHOC
depmenTa. KITeTKe. neicTBUs pepMeHTOB,

OnuUCHIBaIOT MEXaHU3M PaOOTHI
(hepMeHTOB.

[puBonsaT npumeps! HepMEHTOB, UX
JIOKaJIM3aliy B OpPraHM3Me U UX
OHMOIIOTHYECKOH POIIH.
YcraHaBIMBAIOT IPHIUHHO-
CIIEICTBEHHBIE CBS3U MEXIY
0eNKOBOM MPUPOIOi (HEPMEHTOB U
ONTHUMAJBHBIMH YCIOBUSIMHU HX
(hYHKIMOHUPOBAHHUS.
OTpabaTeIBAIOT yMEHUS
(OpMyYITUpOBATH THIIOTE3HI,
KOHCTPYHPOBATh, IPOBOIUTH
9KCTIEPUMEHTHI, OLICHUBATh
MOJTyYEeHHBIE Pe3YJIbTaThl HA OCHOBE
cozepxaHusi 1abopaTopHON paboThI

00BSCHATH 00pa30BaHUE
KOMIIIEKCa «(PEepMEHT —
BEIIECTBOY; POIHL (EPMEHTOB
B OpraHu3Me

K BeIpakaroT B OTBETax
CBOH MBICTTH




12 | Bupycs Bupycsl. Kancun. OnpenenstoT NOHATHS, NIEPEYUCIIAT JJIEMEHTHI, Oco3HaroT u
CaM0c60pKa q)opMpreMLIe B XOJI€ U3Y4YEHUS BXOIA1IME€ B COCTAaB BprCHOI?'I P: YMEHUE ONIPCACIIATH LICITb pa60H)I, OCMBICIINBAKOT
BUPYCHBIX YACTHIL. TEMBI: «BUPYCHI», KKATICHID, YacTHIIBI, CIIOCOOBI OOPBOBI CO IUTAHUPOBAThH ITAIbI €€ BbI- nHpopmanum o
CIINdom HIOJIHCHUS U OLICHUBATh 110~ XapaKTEPHBIX
uxn pazBuTHs «camocOopKay.
X XapaKTepHU30BaTh OCOOCHHOCTH JIydeHHbIE PE3YIIbTaThL.. 0COOEHHOCTSIX BHPYCOB
BHpyca apaKTCpU3yIOT BUPYCRI Kak CTPOCHUS U IT: ymerme paboTats ¢ Pednexcupyior,
HEKJICTOYHBIE (POPMBI JKU3HH, (hYHKIIMOHUPOBAHUS BHPYCOB; Pa3IMYHBIMU UCTOUYHUKAMU OIICHUBAIOT
ONUCBIBAIOT IIMKJI pa3sBUTHA BUpPYyCa. 0COOEHHOCTH Pa3IUYHBIX I/H{(bopMaIII/II/I, OCYIIECTBIATH pe3yJIbTaThl
i BUPYCHBIX BaHUN U UX SITEIIEHOCTH
OrmuchIBatOT OONIMI MTAH CTPOEHUSI pyc(b 3a0oneBa : CMBICTIOBOE yTenme, OTACNATE JEATENBHOC
NpO(UIIAKTHKH, CTIOCOOBI
BHPYCOB. 1)6 5 Cf[I/I]I [JIaBHOE OT BTOPOCTENEHHOTO,
OpBOBI CO OM.
IIpuBogsT NpUMEpPBI BUPYCOB U P OMpeNesATh KPUTEPUU IS
3a00eBaHNH, BHI3HIBAEMBIX UMH. XapaKTEPUCTUKHU [TpUPOIHBIX
OO0cyx)IaroT MPOOIEMBI 00BEKTOB
MPOUCXOXK/ICHUS] BUPYCOB K:ymenue BOCIpHHUMATH UH-
(hopMariro Ha CIyx, paboTaTh B
COCTaBE TBOPYECKMX IPYIIIL.
13 | Obo6maronmii ypok OnpenesnsfoT NOHSTHS, JlaBaTh ONpe/eNieHue TePMHHAM. P:YMeroT opraHu3oBbIBaTh BriOupatoT 1enesbie u
c(OpPMHUPOBaHHbIE B XOJI€ U3YUEHUS Ha3piBaTh MHOIOMOJIEKYJISIDHBIE | BBIIIOJHEHUE 3alaHUN YUUTENS, | CMBICIOBBIE YCTAHOBKU
TEeMBbI KOMIIJICKCHBIC CUCTCMBbI, AHAJIN3UPOBATL PE3YIIbTAThI B CBOUX ﬂeﬁCTBHﬂX n
. NIEPEYUCIIATh X CBOMCTBA U cBOEH pabOTHI Ha YpOKe. IIOCTYIIKaX .
JlaroT o1ieHKy BO3pacTaroleH poiu
3HA4YEHHUE I1: ¥Mmeror Bocipon3BOIUTh
CCTCCTBCHHBIX HAYK M HAyTHBIX XapaKTepHU30BaTh OCOOEHHOCTH MH(POPMALHUIO N0 IAMSTH,
HCCIICNOBAHUHA B COBPECMCHHOM MHPE, CTPOCHUS U JIaBaTh ONpE/eICHIE MOHATHSM,
MOCTOSIHHOMY IIPOLECCY 3BOJIIOLUHA (yHKIIOHUPOBaHHUS CTPOUTH PCUCBHIC
Hay4HOTO 3HAHUSL. MHOT'OM OJIEKYJISIPHBIX BBICKa3bIBaHNs, YCTaHABIIMBATh
OTpaGaThIBAIOT YMCHHS KOMIUIEKCHBIX CHCTEM, MPUYUHHO-CIIEICTBEHHBIE
(hOPMYITHPOBAT THITOTE3E, OOBSCHATH UX CBOICTBA, CBSI3H.
3HauCHHE K: Ymenue pabotats B
KOHCTPYHPOBATh, IPOBOAUTH
rpymmnax, o0CyX1aTh
9KCTIEPUMEHTHI, OIICHIBATh
TIOTYYEHHBIE PE3yIbTaThI
14 | KnerouHslif ypOBEHB: Obmas OnpenensroT MOHATHS, Ha3bIBaTh (PaMIIINHU BETHKUX YYHUTBCSI OCMBICTTBATD
06]_]_[3;1 XapaKTepUCTHKA (I)OpMI/IpyeMBIC B XOJI€ U3YYEHUS Y4€HBIX-MHUKPOCKOITUCTOB, P: YMEHHE BBI6I/IpaTB 3HAYNMOCTD I[aHHOﬁ
XapaKTepPUCTHKA KIETOYHOTO YPOBHS TEMBI: «KIIETKa», «METObl n3ydeHus | BHECIIMX CBOU BRI B CaMOCTOATCIILHBIC CPENICTBA TCMBL, yIUTBCA
M3ydeHHUE KIETOK, aBTOPOB JIOCTH)KEHUS [ETTH UCTIONb30BATh CBOU
OpraHn3aIn KIIETKI), «CBETOBAsI MUKPOCKOIIHSD,

xkmBoro. Kinerka —
CTPYKTYpHas
(hyHKIIMOHATHHAS
EIUHULIA KU3HU.
XUMHYECKHM COCTaB
KJIEeTKH. MeToanl
M3YYEHUS KIICTKH.
OcHOBHBIE

«ATEKTPOHHAS] MUKPOCKOIIHS,
«KIIETOTHAS TCOPUS».
XapakTepu3yroT KIETKY Kak
CTPYKTYPHYIO U () YHKIIMOHATHHYIO
eIMHUITY )KU3HU, €€ XUMUUCCKUI
COCTaB, METO/IBI H3y4ICHUS.
OOBSCHSIOT OCHOBHBIE TTOJIOXKEHUS
KJIETOYHOM TeOopuH.

KJIETOYHOW TEOPUU
XapaKTepH30BaTh OCHOBHBIC
TIOJIOKEHHS! KJIETOYHON TEOPHH.
IIpoBoauTh CpaBHEHUE
CTPOCHUS IPOKAPHUOTOB U
9yKapHOTOB, PACTUTENBHON H
JKUBOTHOH KJIETOK (aBTOTPOQOB
Y TeTepoTpodOB).

I1: ymMeHrEe HaXOAUTh HYKHYIO
HHPOPMALIIIO
K ymMmeHue koppekTupoBarthb
CBOM 3HaHM,
B3aMMOOLICHUBATh JPYT ApYyra.

B3IJISLIBI YIS PELICHUS
po0IeM U U3BJICUCHUS
JKH3HEHHBIX YPOKOB




TIOJIOXKCHHUA
KJICTOYHOM TSOpUU

CpaBHUBAIOT IPUHIMIBI pAOOTHI U
BO3MOYKHOCTH CBETOBOM U
3IEKTPOHHON MHUKPOCKOIINYECKON
TEXHUKHU

15 | O6uiue cBeneHus o OOmme cBeneHus o OnpenesnsroT NOHSTHS, JlaBaTh ONpejesieHue TepMuHaM. | P- ompenenstor uenb padbotel,, | OCMBICIHBAIOT
knerkax. Kierounas CTPOEHMHU KJIETOK. (hopMupyembie B X0/I€ U3y4EHHs HaspiBath cocTaBsomiye KOPPEKTUPYIOT 3HAHWA. CANHYIO IIPUPOLHYIO
MeMOpaHa Llutomnasma. SIapo. | TEMBL: «LUTOIIA3MAY, «IAAPO», Hapy)KHOH KIETOYHOH [1- ananu3MpyIOT MOMTYYEHHBIE | LENOCTHOCTD

OpraHousl. «OpraHouJbD), «<MeMOpaHay, MemGpankL, cocTas 3HaHmi 1 WdepeHIMpyIoT
COZEPIKMMOTO SI/Ipa TMOJTyYSHHBIC 3HAHUSL.

Mewmbpara. «ieToHas MeMbpanay, XapaKTepu30BaTh CTPOSHHE K ymeHue KoppeKkTHpoBaTh
Kierounas «(arounTozy», «IMUHOIUTO3). KIIETOUHOH MeMOpPaHBL, CBOM 3HAHWS,
MeMOpaHa. XapaKkTepu3yroT U CPABHUBAIOT (yHKIMM Hapy>KHOM MeMOpaHbl | B3aUMOOLICHHBATh APYT JApYyTa -
daronuTos. npotiecchl (arouurosa u KJIETKH, CIIOCOOBI BBIPXKAIOT CBOM MBICIIH.
HI/IHOHI/ITO3 MUHOLINTO3a. IMPOHUKHOBEHW BCIICCTB

OnwuceIBaroT 0COOEHHOCTH CTPOCHHUS BHYTPb KI€TKH ((parouuos,

yacTeil 1 OPraHOUAOB KIETKU. TTHOLIATO3.

Y craHaBIUBAIOT IPUIUHHO-

CIIC/ICTBEHHBIE CBSI3U MEXIY

CTPOCHUEM KIIETKU U

OCYIIIECTBIICHUEM €0 NIPOIIECCOB

(aromurosa, CTpOCHUEM U

(YHKIHMAMU KIIETOYHOM MeMOpaHbI.

CocraBnsioT miaH naparpada

16 | Anpo SAnpo, ero ctpoeHne OnpenensroT MOHATHS, JlaBaTh ONpEIENeHNe TepMUHaM. | P- ompenemnstor nenb padbotel,, | OcMbICINBAIOT
u (PYHKHI’II’I B KJIETKE. (I)OpMI/IpyeMBIC B XOJI€ U3YYEHUS HaswiBaTh COCTABJIAIOIIINC KOPPEKTHUPYIOT 3HAHUA. CAUHYIO TPUPOIHYIO
TIpoKapHOTHL. TEMBI: «TIPOKAPHOTBI, «OyKAPHOTH, HapY>KHOU KJIETOYHOU [1- aHanM3upyIOT MOY4EHHBIE | LEIOCTHOCTh
DyKapHOTHI. «XPOMAaTHH», «XPOMOCOMBI», MemOparbi, cocTan 3HaHwA 1 M epeHumpyior
. COZEPKIMOTO SIIpa MOJTY4CHHBIC 3HAHUSL.

XpOMOCOMHBIH «KapHOTHUID», «COMAaTHIECKNE

HA00p KIETKH

KIIETKWY, «IUTUTOUIHBINA HAO0p»,
«TOMOJIOTHYHBIE XPOMOCOMBDY,
«TaIIONJHBIA HA0Op XpPOMOCOMY,
«TaMETBI», «SAPBIIIKO.
XapakTepu3yloT CTpOeHHUE A7pa
KIIETKH U €T0 CBA3H C
SHIOMIA3MAaTHYECKON CETBIO.
Pemaror 6nonornueckue 3agaqn Ha
OIpeJIeNIEHNE YHCIa XPOMOCOM B

XapaKTepH30BaTh CTPOCHUE
KJICTOYHOW MEeMOpaHFI,
(hyHKIIMM HapyKHON MEMOpaHBI
KIJIETKH, CIIOCOOBI
MPOHUKHOBEHUSI BEIIECTB
BHYTPB KJIeTKH ((aronnTos,
MTHOLIUTO3.

K ymeHue koppekTupoBarthb
CBOM 3HaHM,
B3aMMOOILICHUBATH JIPYT APYTa -
BBIPa)KArOT CBOM MBICIIH.




TrarmIoOnaHOM U JUITJTIOMIHOM Ha60pe

17 | DOnpomnasmaruueckass | DHpomia3marudecka | OmpenesnsfoT HOHSTHS, Ha3bIBaTh OPTraHOWIbI KIIETKH, P- ompenensiror 1ienb pabotel, | OcMBICTHUBAIOT
ceTb. Pubocomel. s ceTb. PHOOCOMBI. (dhopMupyemBbIe B X071 U3ydEHHS MX QYHKIHMH; IEPEIUCIISTH KOpPEKTUPYIOT 3HAHUA. CAUHYIO IPUPOJHYIO
Komrutexc Tombmk. Kommiexc onpkn. | TeMBL: «3HIOMIIA3MaTHUECKas! CEThY, BUJIBI ITACTH]T [1- ananu3upyioT Mojy4eHHple | HEeNO0CTHOCTD
JIuzocombr JInzocoMsl «pHOOCOMBI», «KOMIUTEKC ["0IbIKIY, XaPAKTCPU3OBATE CTPOCHHC 3HaHuA 1 W hepeHimpyor

OIIC, pubocoM, JIU30COM | Jp. MOJTyYEHHBIE 3HAHMSL.
(TH30COMBL. OpraHoM/0B, NX (QYHKIHH. BBIPAYKAIOT CBOH MBICITH
XapaKTepusyroT CTPOCHHE OObsicHaATh Hanmuue Oonbinero | K: ymenue paboTath B rpynmx,
NEPEHMCIICHHBIX OPraHOW0B KJIICTKH KOJIM4ECTBAa MUTOXOHAPHIL B 00CyX1aTh
1 ux QYHKUMH. Y CTaHABIMBAIOT MOJIOZIBIX KJIETKAX U B KJIETKaX
MPUYUHHO-CIIE/ICTBEHHBIE CBSA3U C GONBIIMMH SHEPTETUIECKUMHU
MEXKAY CTPOSHHEM U (DYHKIUSMH saTparamu
OMOJIOrMYECKUX CHCTEM Ha PUMEpe
KJIETKH, €€ OPTaHOHJIOB U
BBITIOJTHSAEMbBIX UMU (YHKIIUH.
PaboTaroT ¢ mutroCcTpausamMu
y4eOHHUKa (CMBICTIOBOE YTEHUE)

18 | MuroxoHapun MuToXOHIPUH. OnpenesnsfoT NOHSTHS, Ha3bIBaTh AJIEMEHTHI, BXOJISIIHE OCMBICTHBAIOT
[Mnactuapt. Knerounsiit | Kpucrsl. [lnactunsr: | dopmupyemsbie B X01€ U3ydeHHs B COCTaB KJIETOYHOT'O LICHTPA, P- onpezensior uesb padoThl,, | €AMHYIO MPUPOIHYIO
LIEHTP. NeHKOIIACTEI, TEMBI: «MUTOXOHJIPHID), «KPHCTBI», TCPCUHCIATS OpraHOM/bL KOppEKTUPYIOT SHAHHA. LIEMOCTHOCTD
OpraHouzs! IBIKEHHUA. | XJIOPOILIACTHI, «TUTACTHIBD», «JIEHKOIIACThI», AIPIDKCHAA, HASHBAT 1- anausupyioT noyueHHbIe

OpraHoM/Ibl MPOKAPUOTHYECKOI 3HaHus U TUddepeHInpyoT
Knerounsie XPOMOIIIACTHI. «XJIOPOILIACTBI», «XPOMOILIACTED», KT Oy 4CHHBIE 3HAHMS
BKIIFOUEHHUS I'pansl. Knerounstii «TPaHbBD, «KJIECTOYHBIA LECHTP», - BBIPAXKAIOT CBOH MBICITH
ueHtp. Llurockener. | «UUTOCKENET», «MUKPOTPYOOUKH», XapaKTepu30BaTh CTPOECHUE K- BBICKa3BIBAIOT CBOIO TOUKY
MuxkpoTpy00uKH. «LEHTPHUOJIN», «BEPETEHO IECICHUL, (GyHKIMH KJIETOYHOTO HEHTPA U 3pCHMA
Henrtpuomnu. «PECHHYKH», KTYTUKHY, OpraHONJ0B ABMKCHH,
Bepereno nenenusi. «KJIETOYHBIE BKIIIOUCHUS.
Pecunuxu. XKrytuku. | XapakTepusyroT CTpOEHHUE
Krerounsie MIEPEYNCIICHHBIX OPTaHOUIOB KIIETKH
BKJIFOUEHHS 1 UX QYHKIMH. Y CTaHABIUBAIOT
MIPUYMHHO-CIIEICTBEHHBIE CBS3H
MEXTy CTpOCHHEM U QYHKIUSIMHU
OMOJIOTMYECKHMX CHCTEM Ha IpuMepe
KJIETKH, €€ OPraHOUJIOB
BBITIOJTHSIEMBIX MU (DYHKLIHH.
PaboratoT ¢ mimocTpanusMu
y4eOHHKa (CMBICIIOBOE UTCHHE)

19 | Ocobennoctu IIpokapuoTsL. OmnpenemnsfoT HOHSTHS, MaBaThCPAaBHUTENIBHYIO OcCMBICTHBAIOT

CTPOEHUS KIIETOK OyKapHOTHI. (dhopMupyemBbIe B X071 U3ydEHHS XapaKTEPUCTUKY IIPOKAPUOT C P- onmpezensitor nenb paGoThl,, | CAMHYIO IPHPOIHYIO
KOPPEKTHPYIOT 3HAHHUS. LETIOCTHOCTh

OYKApUOT U MPOKAPUOT

Amnaspo0s1. Criopsl.

TCMBI: KIIPOKAPHUOTBID», «KIYKApHUOThD?,

PYKapuoTaMH, BbIACIIAA MIPU3HAKU

II- AHAJIM3UPYIOT TOJTYYCHHBIC




YepThl CXOACTBA U
pas3uuKs KIETOK
MPOKApUOT U
9YKapHOT.
Jlabopamopuas
paboma
PaccmatpuBanue
KJIETOK OaKTepuii,

«aHa3PO0BD», «CIIOPBD).
XapakTepu3yroT OCOOCHHOCTH
CTPOEHUS KJIETOK MPOKAPUOT U
sykapuoT. CpaBHUBAIOT OCOOEHHOCTH
CTPOEHUS KIIETOK C HEJbIO
BBISIBJICHUS CXOJICTBA U Pa3IUUHsI

MPUMHTHBHOCTH MPOKAPUOT MO
CPaBHEHHIO C yKapHOTAMH.

3HaHMA ¥ T EpEeHINPYIOT
MOTYYCHHBIC 3HAHUSL.
- BBIPaYKAIOT CBOHM MBICITH
K- BBICKa3BIBaIOT CBOIO TOUKY
3peHust

pacTteHuii u
JKUBOTHBIX MOJ
MHUKPOCKOIIOM
20 | O6o0maromuii ypok OnpenesnsroT NOHSTHS, JlaBaTh ONpeJelieHue TePMHHAM. P:¥YmeroT opraHi3oBbIBaTH BriOuparor nenesbie u
C(l)OpMI/IpOBaHHHe B XOJI€ U3Y4EHUs HassiBaTh 0cOOEHHOCTH BBIIIOJIHCHUC SBHaHHﬁ YUUTECIIA, CMBICJIOBBIC YCTaHOBKU
TeMBbI CTPOEHUSI KIIETOK JKUBBIX aHaJIM3MPOBATh PE3yJIbTAaThI B CBOMX JICHCTBHSX U
OpraHU3MOB; MEPEUUCIIATH HX CBOEil paboTHI Ha ypOKe. HOCTYIIKaX .
OtpabaTbIBalOT yMEHHs p PMOB, TICP p yp y
CBOMCTBA Y 3HaYEHUE IT: ¥YMmeroT BocIIpou3BOIUTh
MYJIIUPOBATh I'MIIOTE3bI
bopmymiposa OTE3EL, XapaKTepu30BaTh 0COOEHHOCTH nH(pOpMALIHUIO 10 TAMSITH,
KOHCTpYMpOBAaTh, IPOBOANTH CTPOEHHUS U J1aBaTh ONPENEICHUE IOHATHAM,
OKCIICPUMEHTEI, OUCHUBATH q)y'HK[H/IOHI/IpOBaHI/Iﬂ CTPOUTH PCUCBLIC
HIOJIyYCHHBIE PE3YNbTAThI BBICKa3bIBaHUs, YCTAaHABINBATh
MPUYUHHO-CIIEICTBEHHBIE
CBSI3U.
K: Ymenue pabotats B
rpymmnax, o0CyXJ1aTh
21 | Accummanys u Accumusiuus. OnpenessifoT NOHSTHS, JlaBaTh ONpeJeNieHue TepMUHaM. | P- muiaHupyroT u mporHo3upyroT | Oco3HaBaTh €AUHCTBO
JIACCUMMJIIALIMS. Huccumunsanus. (hopMupyembie B X0/ H3y4EHHs Hepeuncsts Tarbl pe3yJIbTaT 1 BHOCAT 1 [EJIOCTHOCTD
MeTaGomsm MeTtaGommusm TEMbI: «ACCHMUITSIIISH, SHEPreTU4ecKoro oOMeHa, HEOOXOANMBIE TOTIOIHEHUS. OKPYXAaIOIIEro MUpa
OCHOBHBIE ITPOLIECCHI I1- HaxomsT 1 OTOHPAIOT
«IOUCCUMMIISILIA, «METa00IH3M.
06 6 MeTadonu3mMa HEOOXOIMMYIO HHPOPMAIHIO U
CYAKAIOT B KIIACCE MPOOTICMHBIC XapaKTepHu30BaTh OOMEH CTPYKTYPHPYIOT €.
BOIIPOCBI, CBA3aHHBIC C IIpOLECCAMU BEILIECTB ¥ MPEBPAICHNE K- BBICKa3bIBAIOT CBOIO TOUKY
oOMeHa BeIecTB B OMOIOTHYECKUX SHEPTUH. 3peHus
cucTeMax
22 [DHepreruueckuii oOMeH B| HenomHoe OnpenensroT MOHATHS, OOBSCHITH B3aHMOCBS3h P- mnanupytoT 1 iporao3upyroT | Oco3HaBaTh €IMHCTBO
KJIETKE KHCIIOpOJIHOE (hopMmupyemMBbIe B X0O/I€ H3yICHHUS ACCHMWIALIMKA U TACCHMWIALIAHY, pe3ysbTaT 1 BHOCAT 1 IRJIIOCTHOCTD
depmMenTaTUBHOE TEMBI: «HETOJHOE KUCIIOPOTHOE obpaszosarne AT® B xone HEOOXOIMMBIC IOTIOTHEHHSL. OKPYXaroMmero M1upa
[1- maxomsar u oTOupatot
pacuieruieHue (epMEHTaTUBHOE paCIIEIIICHNE 9HEPreTH4IecKoro oOMeHa B
HEOOXOTMMYI0 MH(POPMALIHIO 1
TIIFOKO3bI. [ TIMKOMHM3. | TIFOKO3BI», (TIIMKOIN3Y, KIIOTHOE KJIeTKe. XapaKTepru30BaTh
CTPYKTYPHPYIOT €.
[Momnoe KHCITOPOZHOE pacIIeTUIeHHE OOMEH BELIECTB U NMPEBPAILEHHE | K- BRICKA3LIBAIOT CBOIO TOUKy
KHCIIOPOAHOE TITIOKO3BD», «KJIETOYHOE JIBIXaHHUE. 9HEPrUH KakK IPOLIECCHI, 3pEHHs
pacuieruieHue XapakTepu3yloT OCHOBHBIE JTAITBI COCTaBJISFOLIE OCHOBY

riroko3bl. KieTounoe
JBIXaHue

OHEPIreTUICCKOro oOMeHa B KIIETKaX
OpraHnu3MoB.

KHU3HCACATCIbHOCTHU KIICTKHU




CpaBHHUBAIOT PHEPTETHICCKYIO
3(h(HEeKTUBHOCTH TIIUKOIU3a U
KJICTOYHOTO JTBIXaHUS

23 | ®otocuHTE3 U 3HaueHue OnpenenstoT NOHSTHS, OOBSCHSITH CMBICIT CBETOBOW U P: YMmetb camocTosiTensHO OCMBICTUBAIOT
XEMOCHHTE3 (dorocunTe3a. (hopMupyeMBbIe B X0O/I¢ U3yICHUS TeMHOBO# (ha3 poTrocuHTE3a 00HapyXUBaTh U (HOPMUPOBATH | MPHIMHEL
CgeroBas (aza TEMBI: «cBeToBas (ha3a y4eOHyro pobremy, § pa3Ho00Opa3ust
OIIPE/IENATH LIeNb yIeOHON TIPOLIECCOB
¢dorocuHTE3A. (orocuHTE3a», «TEMHOBas (haza
T JIeITEILHOCTH. TIPOUCXOISIIHX B
eMHoBas (aza (oTocuHTE32», «(POTOIU3 BOABI», VMeTh paGoTaTh 10 TUTaHy, JKHBBIX OPTaHI3MaX
¢dorocuHTE3A. «XEMOCHHTE3), «XeMOTPO(]bI», CBEPSITH CBOU ACHCTBHS C
®dotonu3 BOABIL. CHUTPUUIHMPYIOIIUE OAKTEPUID». LEJIbIO U, TPH HEOOXOAMMOCTH,
XeMocHHTE3. PackpriBatoT 3HaueHHE POTOCHHTE3A. UCTIPABJIATH OIIHOKU
XeMoTpodsI. XapakTepu3yroT TEMHOBYIO U CaMOCTOATCILHO.
Hutpudunupyromue | cBeToByIO (ha3sl (hoTOCHHTE3A O I1. Ymets ananusuposath
. coJiepKaHue
OakTepun cXeme, PUBEACHHON B y4eOHHUKE. .
JIEMOHCTPAIIMOHHOM TaOJIHIIBI 1
CpaBHuBaroT nporiecchl porocuHresa PUCYHKOB.
Y XeMOCHHTE3a.
PemiaroT pacueTHele MaTeMaTU4ECKHUE K: ¥mers camocTosTEIHO
3a/lauy, OCHOBaHHbIE Ha OpraHHU30BBIBATh YueOHOE
(aKTUIECKOM GUOTIOTHYECKOM B3aUMOJICHCTBUE NIpU pabore B
rpymime (mape).
MarepHaie pynmne (nape)
OOBEKTHBHO OLIEHHBATh PaOOTy
YJICHOB TPy
24 | AstoTpodsl 1 ABTOTpOQBL OnpenenstoT MOHATHS, JlaBaTh OINPEEIEHNE TEPMUHAM. P: ¥mets camocTosATENBHO OcMBICTHBAIOT
reTepOTpo(bBI FeTep()Tpo(bBI. (bopMpreMBIe B XOJI¢ U3Y4CHUS HaspiBaTh THIIBI MUTAHUS 06Hapy>KI/IBaTb u (I)OpMI/IpOBaTb TIPUYIHUHBI
DoToTpodbl TEMBI: «aBTOTPO(BI» JKHMBBIX OPTaHU3MOB; (ha3bl U y4eOHyI0 IpodIeMy, pa3Hoo0pasus THIIOB
. : , .
HPOAYKTHI (POTOCHHTE3A; ONpeNeNsATh Lelb YIeOHOH MIUTaHUS KIETKH
XeMoTpodsbl. «reTepoTpodb, «hoToTpodbD), poyKThl § ’ pen Heb Y
C TPYMIIBI TeTepOTPOPHBIX JEATEINbHOCTH.
anpoQuTHL «xeMoTpodb», «canpoduTh», OPTaHM3MOB VMeTh paGoTaTh 1o Tany,
HapasursL. «IapasHTED?, KTOIO30UHOE XapaKTepu30BaTh (OMUCHIBATH) CBEPSITh CBOM JICHCTBHS C
lomo3oiinoe nmutanue | nmutanue». CpaBHUBAIOT OPTaHU3MBI 0Cco0eH- LETbIO U, PH HEOOXOAMMOCTH,

10 CIIOCO0Y MOIYYSHNUS MUTATEIHHBIX
BeriecTB. COCTaBIISIIOT CXEMY
«Knaccudukanys opraHu3MoB Mo
CMOCcOo0y MUTAHUS C MPUBEACHHEM
KOHKPETHBIX IPUMEPOB (CMBICIIOBOE
YTCHHE)

HOCTH NUTAHUS aBTOTPO(DHBIX U
TeTepOTPOQPHBIX OPTAaHU3MOB
(cammpoduToB, mapa3suToB,
CUMOHMOHTOB), OCOOCHHOCTH
nporeccoB GoTo- u
xemocuHre3a. [IpuBonuTh
MPUMEpPBI PACTUTEBHBIX
OpPTaHU3MOB C T€TEPOTPOPHBIM
THUIIOM MTUTAaHUH, OPTAHU3MOB CO
CMEIIaHHBIM THUITOM NHUTaHMUSI.

UCTIPABIIATH OMIMOKHI
CaMOCTOSATENBHO.

I1. YMmerp aHanu3upoBath
CoJIepIKaHue
JEMOHCTPALMOHHOH TaOJIULIBI 1
PHCYHKOB.

K: Ymers camocTosTensHO
OpraHN30BBIBaTh yueOHOE
B3aUMOJICHCTBHE NIPH paboTe B
rpynme (mape).
OOBEKTHBHO OLIEHUBATH PadOTy
YJICHOB TPy




25 | CuHTe3 OenkoB B CuHTe3 OeNKoB B OrnpenensroT NOHATHS, JIaBaTh OMpEACICHUEe TePMUHaM. | P- BBIIENSIOT M 0cO3HAIOT TO, | OCO3HABaTh SIMHCTBO
KJIeTKe Kietke. Ien. dopMHpyeMbIe B X0z1€ H3yUCHNS HaspiBath 3Tanel OHOCHHTE3a YTO YK€ YCBOCHO, BHOCST U EJIOCTHOCTh
T eHeTHIecKHil KoL, TEMBI: «TeHY, «TCHETHICCKHil KO, Oeka (MEeCTO OCYIIECTBICHUST | HEOOXOAMMBIE TOMONHEeHUsL. [I- | OKpy)Karomero Mupa
Tpumer. Kogon. P y— TPAHCKPUIIHH U TPAHCIISILIUN) HCCIIEIYIOT, HAXOJUIT 1
XapaKTepHu30BaTh (OMUCHIBATH) 0TOMPAIOT HEOOXOANMYIO
TpaHcKpUnIws. «TPAHCKPUIIH), «AHTHKOJOH, MpOIeCe GHOCHHTE3a GETKOB B HHGOPMAIIHIO 1
AHTHKOJIOH. TPAHCIALHS», «ITOTUCOMAY. KiteTke. OGBACHATH POJb CTPYKTYPHUDYIOT €.
Tpancnanust. XapakTepH3yroT NPOLECCHI, TEHEeTHYECKOr0 KO/ia, PONIb
IMonucoma CBsI3aHHBIE ¢ OMOCHHTE30M OelKka B K- ciymaror yuurens,
KIIETKE. OTBEYAIOT Ha BOIPOCHI
OnuchIBarOT MPOILECCH
TPAHCKPHIIHN U TPAHCIISIHN
OPUMEHSST IPUHITHTT
KOMILJIEMEHTAPHOCTHU U
T€HETHYIECKOro KOJa
26 | [leneHue KIETKH. JKv3HeHHBIH UK OnpenensoT MOHATHS, JlaBaTh ONpejeNieHre TepMuHaM. | P- mmaHupyroT u nmporHo3upyrot | Oco3HaBaTh €AMHCTBO
Muro3 KJIETKU. MUTO3. (GopMupyeMbIE B XO/IE U3ydEHHS HazbiBath (ha3bl MUTO3a, pe3yapTaT U BHOCST U L[EJIOCTHOCTD
Unrepdasa. TEMBI: «MUTO3», «HHTEphazay, OpraHoOUZBI, YYaCTBYIOIIUE B HEOOXOIUMBIC TOTIOTHCHHSL. OKPYKaroLEero Mupa
ITpodaza. Metadaza. | «mpodaza», «meradasay, «aHadazay, JICTICHIH KIICTH [T- naxonsT u OTOMpaioT
XapaKTepu30BaTh MEXaHH3M HEOOX0IMMYI0 HHPOPMAIHIO U
Amnadaza. Tenmodaza. | «renodazay, «peayIIUKALHD), e —— CTPYKTYPHDYIOT €e.
Penynnuxarnms. «XpOMAaTHIbI», «LIEHTPOMEpay, IPOLIECCHI, IPOUCXOSIINC B
Xpomatuipl. «BCPCTCHO ACTICHUA. KaXIoH U3 (a3 MUTO3a. K- BBICKa3BIBAIOT CBOIO TOUKY
Lentpomepa. XapaxkTepu3yloT OHOJIOrHYECKOe OOBACHATH OMOJIOrHYECKUI 3peHus
Bepereno nenenust 3Ha4YEeHHE MHUTO3a. CMBICJI MHTO3a
OnuckIBaIOT OCHOBHBIE (ha3bl MUTO3A.
YcraHaBIMBAIOT IPUIUHHO-
CIIEICTBEHHBIE CBSA3U MEXTY
MPOIOIDKUTEIEHOCTBIO IS CHUS
KJIETKH ¥ IPOJODKUTENLHOCTHIO
OCTAJIEHOTO TIEPUO/IA KH3HEHHOT O
LUKJIa KIETKA
27 | O6o0marouii ypok 3HATh TEPMUHBI; HA3bIBATh P: xoppekTupoBaTh 3HAHHUA U Yuurecs
OPraHOMIIBI KIIETKH, TPYITIBI O00BEKTUBHO UX OLICHUBATH. CaMOCTOSATENBHO
XHUMHYECKHX JJICMEHTOB, I1: ymerue o0600maTh U OnpeneNnsTh
BKJIIOYCHHBIX B XUMHUUYECKHN CHCTEMAaTH3HPOBaTh 3HAHUS, 3HAYUMOCTh
COCTaB KJIETOK; NIEPEUHCIISTh JIeaTh 3aKITIOYCHUS U BHIBOJIBI, U3y4aeMoro,
THITBI TUTaHUS;, Ha3bl MUTO3a CTPOHTb JIOTHIECKOE BO3MOXKHOCTB

XapaKTepPHU30BaTh CTPOCHHE,
(YHKLIMH ¥ XUMHYECKHI COCTaB
KJeTok (bakTepuii, rpuooB,
pacTeHHi U )KUBOTHBIX);
(3HEpreTUvIecKuil U
TUTACTUYECKUH OOMEHBI);

paccyXIeHue.

K : orcrauBas cBoro Touky
3pEHMs], IPHUCITYIIHBATECS K
MHCHHUIO APYIrUX ydalIuxcs,
CIIPaBEINBO U KOPPEKTHO

HCIOJIb30BaTh CBOU
3HAHUS TIPH U3yICHUU
JIpYrUX OPEeaIMETOB U
peleHuH
OHMOIIOTHYECKHX 3a1ad




CYIITHOCTH MUTO3a. [IpuBOIUTH
MIPUMEPHI, TOKA3BIBAIOIIIHE
B3aMMOCBSI3b CTPOCHUS 1
(QYHKIIMH KIETOK

OLICHMBATh PadoTy
OJIHOKJTACCHUKOB U
YBa)XUTEIFHO OTHOCUTBCS K
MHEHHIO IPYTHX

28 | PazmMHOXeHHE O6mas OrnpenensroT NOHATHS, 3HaTh TEPMHHBI; TIEPEUNCIISAT Oco3HaBaTh €NHCTBO
OpTaHU3MOB XapaKTEepHCTHKA dopMHpyeMbIe B X0z1€ H3yUeHNs BU/IBI OECTIONOTO M TIOJIOBOTO P: Ymenne camocrosTensHO U LIEJIOCTHOCTh
OpraHU3MEHHOTO TEMBI: «PA3MHOKEHHE OPraHH3MOBY, Pa3MHOXEHHs OPTaHU3MOB; OOHapyXHBaTh U OPMHUPOBATH | OKPYKAIOIIEr0 MUPA.
Ha3bIBaTh MY)KCKHE U KEHCKHE yueOHYI0 TIpoOIeMy,
YPOBHSI. «becronoe pa3MHOKEHUEY,
P TIOJIOBBIE TAMETEI OIIPEIENATH LIEJIN U 3a1a41 BeIcTpansath
a3MHOXKEHHE «TIOYKOBAHMEY, «IETEHHE TeIay, OTHCHIBATH CYIITHOCTb V4eGHOI TeATETHHOCTH. COBCTBEHHOS
TaHH3MOB. «CTIOPBI», «BEreTaTUBH
OpraHusmMo CIIOpBD, «BETeTA oc Pa3MHOKEHHS YMenue paboTaTh 10 MIaHy, 11E7I0CTHOE
Becnionoe Pa3MHOXKEHHUE», «IIOJIOBOE OpraHu3MoB(0aKTepuii, rpuboB, CBEPSTH CBOM JICHCTBHS C MHPOBO33DEHIHE.
pa3MHOXKEHHE. Pa3MHOXKEHHUEY, «TaMEThD», pacTeHui, )KUBOTHBIX H LEJIbIO U, TPH HEOOXOAMMOCTH,
[ToukoBanue. «repMadpoanTBI», «CEMEHHUKI, 4eJI0BEKA); XapaKTepPH30BaTh HCIIPABJISITh OLUMOKH
Jlenerme Tena STHYHIKID, (CTIEPMATO30HIBD, BU/IbI OECIIONOTO U TIOJIOBOTO CaMOCTOSITEIIHHO.
. Pa3MHOXXEHUS OPTaHU3MOB. [I:.. JlaBaTh onpeneneHus
HazBoe. Criopsbl. SAUTEKIIETKNY.
. OcCyIIecTBIATh CPAaBHUTENBHYIO TepMuHaMm. . Paznuuyats
BererarusHoe XapaKkTepu3yioT OpraHU3MeHHbIiH XapaKTEPUCTHKY GECIIONOro 1 ©ecII010€e U II0JI0BOE
Pa3sMHOXKCHHC. YPOBCHB OpraHH3alK KUBOTO, II0JIOBOI'0 Pa3MHOXKEHUS, Pa3MHOXKEHHE
[TonoBoe HpoIECcChl OECTIONOr0 U MOJIOBOTO OOBSICHSATH MPEUMYIIIECTBA AHanu3upoBath conepikaHue
Pa3MHOXXEHHUE. pa3MHOKE€HUs, CPABHUBAIOT HX. JEMOHCTPALMOHHOM TaOJIMLIbI 1
TameTsL. OnuChHIBAIOT CIOCOOBI BEMETATUBHOTO K PUCYHKOB
" : YMeHHe caMOCTOATEIbHO
I'epmadponutsr. Pa3MHOXKEHHS PACTCHUMH.
OpPTaHU30BBIBATh yueOHOE
CeMEeHHHKH. [puBonsT mpUMepbI OPraHU3MOB, N
B3aMMOJICHCTBUE ITpH padoTe B
Sv4HuKA. Pa3MHOXKAIOLINXCS IOJIOBBIM H rpymme
CriepMaTo30HM B 0ecroiIbIM MyTeM
SIinekneTku
29 | Pa3BuTHE MOIOBBIX Cranuu pa3BUTHUA OnpenessifoT NOHSTHS, JIaBaTh OMpeAeIeHne TePMUHAM. P: Ymerp camocToATENBHO dopmupoBanue

KJIeTOK. Melo3.
OnogoTBOpeHUe

TIOJIOBBIX KJIETOK.
I'amerorenes.
Ilepuon
Pa3MHOXKEHUSL.
IIepuon pocra.
Ilepuon cozpeBanus.
Meiios: meiio3 I u
Mmetios II.
Konrbroramnms.
Kpoccunrosep.
HamnpasurensHsle
TeIbIIa.
OmionoTBOpeHNe.
3urora. HapyxHoe
OILUIOZI0TBOPEHUE.

(dopMupyeMble B X0€ U3Y4EeHHS
TEMBI: «TaMETOTEHE3», «IIEPHO]
Pa3MHOXKCHUS», IIEPUOJ] POCTaAY,
«IIEpUOJ CO3PEBAHUSDY, «MEH03 I»,
«Mmetios IIy», «koHbroTanmsm,
«KpPOCCHHT'OBEP», «HANPABUTEIIHHBIC
TEIbIIa», «OIIIOLOTBOPEHUEY,
«3UT0Tay», KHAPYKHOE
OIUTO/IOTBOPEHHE)», «BHYTPEHHEE
OIUTOJIOTBOPEHHEY, «IBOWHOE
OIUIOAOTBOPEHUE Y
MOKPBITOCEMEHHBIX», «IHIOCIEPM.
XapakTepu3yroT CTaAUU Pa3BUTUS
MOJIOBBIX KJIETOK M CTaauil Melo3a 1o
cXeMmam.

[lepeuncnsrs craguu
ramMeToreHesa, CTaauy Meiio3a

XapaKTepPHU30BaTh CTaUN
raMeToreHesa, CyIHOCTb U
cTaJuy Meio3a, mporecca

OIUTOZOTBOPCHHUS; BEIICISATh

OTJIMYHS B TIPOIECccax
(hopMHUpPOBaHNS MYKCKHX H
JKeHCKHX ramerT. [IpoBoauts

CPaBHUTEIBHYIO
XapaKTEePUCTHKY
XPOMOCOMHOT0 Habopa
COMATUYECKHX U MOJIOBBIX
KIIETOK, OOBSICHSIS

OMOIOTHYECKHIA CMBICIT 3THX

paznuuuii

OOHApYXHBATh U (OPMHPOBATH
yaebHyI0 pobiemy,
OTIPENeIIATh Ieh YIeOHO
JeATEIbHOCTH.

I1: aBaTh onpenenenus
TEpMHUHAM.
[Nepeuncasite criocoOb
pasmHoxeHus: CpaBHUBATH
JKUBOTHBIX C Pa3INIHBIMHU
BHIaMH OECIIONO0ro
Pa3MHOXEHUSI U )KUBOTHBIX C
BHEIITHAM M BHYTPEHHUM
OILTO/IOTBOPEHHUEM.
JloKa3bIBaTh 3BOTIONMOHHOE
COBEPIIEHCTBO BHYTPEHHETO
OILTOIOTBOPEHUS U PAa3BUTHS
3apOJIbIIIa B MATEPUHCKOM

AKTUBHOM KM3HECHHOI
MO3HUIINH B 3aIHATE
MIPUPOABI POTHOTO

Kpasi.

DopMupoBaHue
JKOJIOTHYECKOHN
KYIIBTYPBI
HEOOXOUMON B
COBPEMEHHOM MHDE.
Pacno3nanmne
B3aUMOOTHOIIEHU I
YeJI0BEUECKOI0
o0IIecTBa W MPUPOJIEI.




Buytpennee CpaBHHUBAIOT MUTO3 U MENO3. OopraHusMe.
OILUIOOTBOPEHHE. OOBACHAIOT OHOJIOIMYECKYIO Ananuzuposath conepxanue K

JBoiiHOE CYIIHOCTh MHTO3a - OTCTanBast CBOKO TOYKY
3peHHS, IPUCITYITIBATHCS K
OIUIOJIOTBOPEHHE Y OILTOZOTBOPCHUS
MHEHHIO IPYTUX ydalluxcs,
TTOKPBITOCEMEHHBIX. CTIPABEITHEO ¥ KOPPEKTHO
Onpocniepm OIIEHUBATH PaboTy
OJTHOKJIACCHUKOB
WumuBuayansHoe OnroreHes. OmnpenensroT NOHSTHS, JlaBaTh ONpe/eNIeHue TEPMIHAM. P: Ymerb camocTosiTeNnbHO Oco3HaBaTh €ANHCTBO
pPa3BUTHE OPTaHU3MOB. | DMOpPHOHATIHHEIN (hopMHupyeMBbIe B X0O/IC U3yICHUS [lepeuncrsTs neprozpl OOHapyk1BaTh U (OPMUPOBATH U OCJIIOCTHOCTh
Buorenetnueckuit TIEPUO]] OHTOTreHEe3a TEMBI: «OHTOTEHE3Y, OHTOI'CHE3a, STAIIbI yueOHYI0 IpodIeMy, § OKPYKAIOILIEro MUpa.
. SMOPHOHAIILHOTO PA3BUTHS OIIPE/IENATH LIeNb yIeOHOU
3aKOH (aM0Opuorenes). «OMOPHOHAIIEHBIH MEPHOJ
I 5 5 XapaKTepHU30BaTh MEPUOIBI JIeITELHOCTH. BhIcTpansath
OCT3MOpPUOHAIBHBI | OHTOTeHe3a (3MOPHOreHes), OHTOTEHE3a, POTICCCHI, VMeTh paGoTath 10 iaHy, COBCTBEHHOG
1 IEpUoA «I0CTYMOPHOHAIIBHBIN EPHON MPOUCXOIAIIUE B KAJKIOM M3 CBEPSITH CBOM JIEHCTBHS C ENIOCTHOE
oHTOreHesa. [IpsiMmoe | OHTOreHe3ay», «IIpsMOe pa3BUTHEY, nepuoznos. [IpoBoauts LEBIO U, TPH HEOOXOAMMOCTH, MHPOBO33DEHHE.
pasButue. Henpsimoe | «HempsiMoOe pa3BHUTHE, «3aKOH CpaBHEHHE TPSIMOT0 U HCIIPABJIATH OIIUOKH OLeHMBATD
pa3BUTHE. 3apOJIBIIIIEBOTO CXOACTBAY, HEIIPAMOro CaMOCTOATEIBHO KM3HEHHBIE CUTYallUH
BHOreHeTHYeCKHil «BHOTeHETHIECKHIT 32KOH, HOCT3M6pI/IOH.';11J)'leOFO pa3BUTHUSA IT: Paznuuath )KI/IBO’I;;II:IX c C TOUKH 3PCHHUS
opranuzMa. GopMynupoBath a3BUTHEM C METaMOP(O30M U
3aKOH. 3aKOH «punorenes». XapakTepu3yroT p6 PMYITHD % O% besomacHoro obpasa
SADOLIIEROrO LeDMOMAL OHTOrHea. OIMCHBAIT MOT€HETUYECKHIA 3aKOH, e3 Mmeramopo3a. OObICHSITH JKU3HU 1 COXPAHEHIS
pol pHOL : TMOSICHSISL €70 3HAYCHUE OMOJIOrU4EcKyI0 POIlb 3710pOBbS
CXOJICTBA. 0COOCHHOCTH OHTOreHe3a Ha MeTaMop(O30B B KH3HH
Buorenernueckuii NpUMepe Pa3INYHbIX TPy KHBOTHBIX
3aKkoH. DuioreHes OpraHu3MOB. OOBACHAIOT CpaBHI/IBaTB pa3sBUTHUE C
OHOJIOrHYECKyIO CYIIHOCTh MeTamMoposom 1 Ges
Meramopdo3sa.

OMOreHETHYECKOI'0 3aK0OHA.

K: YMmeTh camocTOSITEIBHO
Y cTaHaBIUBAaIOT PUIMHHO-

OpraHMU30BBIBATH YueOHOE

CIIEZICTBEHHBIE CBSI3M HA TIpUMeEpe B3aHMOJICHCTBHE IpH paboTe B
JKUBOTHBIX C IIPSIMBIM U HEMPSMBIM rpymre (mape).
pasBuTHEM YMeTh 00bEKTHBHO OIICHUBATh

paboTy WICHOB TPYIIIIHL.

O06oburaronmii ypox OmnpenensroT MOHATHS, JlaBaTh ONPEEIICHNE TEPMUHAM. P:YMeroT oprann3oBeIBaTh Bribupatot nieneBsie U
C(i)OpMI/IpOBaHHLIe B XOZI€ U3Y4EHHUS Ha3ssiBaTh criocoOb! BBITIOJTHCHUEC SaHaHI/H‘/JI YUUTEIA, CMBICJIOBBIE YCTaHOBKH
TEMEL Pa3MHOKEHUS KHUBBIX AQHAIM3UPOBATh PE3yIIbTATHI B CBOMX JICHCTBHAX 1
OtpaGaTeiBaior ymenns OPTaHM3MOB; MEPEHHCIATE X CBOEH paboOTHI Ha YpOKe. MOCTYTKAX .

CBOICTBA U 3HAUECHUE I1: ¥MmeroT Bocniponu3BOIUTh
(opMynHpoBaTL MHIOTE3HI, XapaKTeprU30BaTh OCOOEHHOCTH WHPOPMAIINIO TIO TTAMSITH,
KOHCTpYHPOBAaTh, ITPOBOAUTH CTPOEHHUS U J1aBaTh ONpPENEICHUE MOHATHSM,
9KCIIEPUMEHTHI, OIIEHIBATh (hYHKIIMOHUPOBAHUS CTPOUTD PEUEBbIC
TIOTY9EHHBIE Pe3yIbTaThl BBICKA3bIBaHNS, YCTAaHABIIMBATh
MPUYUHHO-CIICICTBEHHBIE
CBSI3U.

K: Ymenue paborats B
TpyImax, 00CyKIaTh




32 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH OmnpenemnsroT NOHSTHS, JlaBaTh ONpeJieJieHre TepMUHaM | P- IIaHUpYIOT M IPOTHO3HUPYIOT | YYaTCsi OCMBICITUBATh
HacJIeJOBaHHs HacJIeJOBaHUs (dhopMupyeMbIe B X0I€ U3yUeHHs XapaKTepHu30BaTh MPeIMET pe3ysbTaT M BHOCST 3HAYMMOCTh JIAHHOU
MPU3HAKOB, TPU3HAKOB, TEMBI: «THOPUIONOTHYECKUI METOMI, H3ydCHHS TCHETHKH, HEOOXOZMMBIE JOTIONHEHUA. | TEMBI, yuaTcs
YCTaHOBJICHHBIE ycTaHOBJICHHBIE [ . «UHCTHIE JTUHIW», «<MOHOTHOPHUIHBIE TCHETHHICCIHE TCPMHHBI, [1- naxonr u orGuparor HCTIOTIb30BATD CBOU
CHMBOJIBI, TIOHSTHS; HEOoOX0MMYI0 HHOPMAIMIO U | B3TJISABI [UISl PEIICHUS
I'. Mennenem. Menzenem. CKpEIINBAHU», «aJUIETbHBIC TEHBD), PACKPHIBATD CYTh CTPYKTYDHDYIOT ee. L T L —
MownoruGpumoe MonorubpuHoe «TOMO3MI'OTHBIC M TCTCPO3UTOTHBIC THOPUJIONOrMYECKOT0 METOa, K- BEICKa3BIBAIOT CBOIO TOUKY | KH3HEHHBIX YPOKOB
CKpeIIMBaHue CKpeIBaHUE. OpraHU3MBbD», «JOMHHAHTHBIE U CyTh MPaBUIIa €MHO00OpA3Us 3peHUs
Huronornueckue peleccuBHBIE ITPU3HAKIY, ruOPUIOB MEPBOrO TIOKOIECHUS, VY 10BIETBOPSIOT
OCHOBBI «PACIIETUICHUE», «3aKOH YHCTOTHI CYTb 3aKOHa YMCTOTBI TaMET; TOTPEOHOCTE B
3aKOHOMEPHOCTEi FAMETY. (hopMynHpoBaTH MPABUIIO CHpaBeUMBOM
HACTEIOBAHHA IpH XapaKTepHsyIoT CyIHOCT paciiennienus. /laBathb OLIEHUBAaHHUU CBOEH
IIUTOJIOTHYECKOe 000CHOBAHHE paboThI 1 PaboTHI
MOHOTHOPHTHOM THOPHIOJIOrMYECKOT0 METO/IA. 3aKOHOMEpHOCTSM ONHOKIIACCHUKOB
CKpEIMBaHUH. OnuCHIBAIOT OMBITHI, IPOBOANMBIE HACIICOBAHMS TIPH
I'mbpunonoruueckuii | I.MeHaenem Mo MOHOTHOPUIAHOMY MOHOTHOPHTHOM
Mero. Yucteie CKpEIIUBAHUIO.
JIUHUH. CoCTaBISIOT CXEMBI CKPEIIMBaHUSI.
Monoru0OpuHbIe OOBACHAIOT LIUTOJIOrMNYECKUE
CKpEIBAHUSL. OCHOBBI 32aKOHOMEPHOCTEH
AJeNnbHbIe TeHBI. HAaCJIe[OBaHUS [IPU3HAKOB IIPH
I'omo3urorHsie u MOHOI'MOPHTHOM CKPEIINBaHUH.
reTepo3UrOTHbIE PematoT 3aa4n Ha MOHOTHOPHIHOE
OpraHU3MBI. CKpeLIBaHUe
JlomuHaHTHBIE U
peLiecCHBHbIE
TIPU3HAKH.
Pacmennenue. 3akoH
YHUCTOTHI FaMeT.
Ilpaxmuueckas
paboma
Pemenne
TeHeTHYECKHX 3a1a4
HA MOHOTHOPUIHOE
CKpELIMBaHUE
33 | HenonHoe HenonHoe OnpenesnsifoT NOHSTHS, JlaBaTh ONpEAeIeHNEe TePMUHAaM | P- IUIaHUPYIOT ¥ POTHO3UPYIOT | Y4aTcs OCMBICIHBATD
JIOMUHUPOBAHHUE. JIOMHHHPOBAaHUE. q)OpMI/IpyeMLIC B XOJI€ U3YUECHUS XapakTeprU30BaTh 3aKOHBI pe3yIbTaT 1 BHOCAT 3HAYUMOCTH ,[[aHHOﬁ
Tenotun u GperoTwm. TeHOTUI 11 GEHOTHIL. | TeMb: «HETOMHOE IOMHHUPOBaHHey, | HACICACTBEHHOCTH. OOBACHATE HEOOXOANMBIC OTIONHEHUA. | TEMBI, y1aTcs
AmayERpyIomee Anammsupyiomee (CeHOTHID), «eHoTHI, B3aMMOCBS3b T€HOTHIIA U I1- HaxozsT 1 oTOMpAIOT UCIIONIb30BATh CBOU
(heHOTUTITYECKNX PU3HAKOB HEoOX0MMYI0 HHOPMAIIMIO M | B3TJISAABI JUISl PEIICHUS
CKpCIUBAHAC CKpeIBAHHC. «QHATM3NPYIOIICE CKPCILIMBAHICY . OpraHW3MOB, IPAKTHIECKOE CTPYKTYPHPYIOT €. po0JIeM 1 U3BIICUCHUS
Tpaxkmuueckas XapaKTepu3yIOT CYIHOCTb 3Ha4YeHUE NPUMEHEHHS METO/a K- BBICKa3BIBAIOT CBOIO TOUKY | KH3HEHHBIX YPOKOB
paboma AHATM3UPYIOLIETO CKPEIMBAHUS. AHATH3HPYIOIIETO 3peHus
Pemenne CocCTaBISIOT CXEMBI CKpEIIMBaHMSI. CKpemuBaHus. Pemats 3axaun Y 10BNIETBOPSIOT




TEeHETHUUYECKUX 3a]a4
Ha HacJeJ0BaHUe
TIPU3HAKOB TIPH

Pemaror 3aJadu Ha HACJICJOBaHUC
MPU3HAKOB I[P HECITOJIHOM
JAOMUWHUPOBAHUN

Ha HEMOITHOE JOMUHUPOBAHUE U
aHaIU3UPYIOLICe CKPEIBaHHUE

MOTPEOHOCTH B
CHpaBeINBOM
OLIEHUBAHHUU CBOEH
paboTsI 1 paboTHI

HETIOJTHOM
OJTHOKJIACCHUKOB
JIOMUHHUPOBaHUH
34 | durubpunHoe JurubpumHoe OnpenensroT NOHSTHS, JlaBaTh ONpe/esieHue TepMUHaM | P- IUTaHUPYIOT M IPOTHOZHUPYIOT | YYaTcsl OCMBICIUBATh
CKpeliBaHue. 3aKOH CKpelllBaHue. 3aKOH | (OpMHUpYEMBIE B XOJIE U3YUEHUS XapaKTEepHU30BaTh 3aKOHBI PE3YILTAT U BHOCAT 3HaYMMOCTb TaHHOU
HE33ABHCHMOTO HE3aBHCHMOTO TeMBI: «IUTHOPHIIHOE HacCJIeICTBEHHOCTHU. PackphIBaTh HEOoOXOIMMBbIE JONOTHEHHSI. TEMBI, yJ4aTcs
CYIIIHOCTb 3aKOHa [1- HaxozsT 1 oTOMpAIOT HCIIONB30BaTh CBOU
HacJeJOBaHUsA HaCJIeI0BaHUs CKpeIBaHUEY, «3aKOH
HE3aBUCHMOT0 HACJI€0BaHUS HEoOX0ANMYI0 HH(OPMAIMIO U | B3TJISBI U1 PEIICHHS
TIPU3HAKOB NPU3HAKOB. HE3aBUCHMOTO HACJIeI0BaHUS MPH3HAKOB. CTPYKTYPHPYIOT €e. NPOGIIEM U H3BIICUeHUs
Homuru6punnoe NPU3HAKOBY, IOIUTUOPUIHOE Pemiats 3a1aun Ha K- BBICKa3BIBAIOT CBOIO TOUKY JKU3HEHHBIX YPOKOB
CKpEIMBaHUE. CKpeIIMBaHuey, «pemeTka [lenHeray. JIUTHOPUIHOE CKPELBAHUE. 3peHus
Pemerka Ilennera. JlaroT XapaKTepuCTUKY U OOBSCHSIOT XapakTepu30BaTh BUJIbI VY 10BIETBOPSIOT
IIpaxmuyeckas CYIIHOCTb 3aKOHA HE3aBUCUMOTO B3aUMOJCHCTEHA aIICTILHBIX noTpeGHOCTD B
paboma HacJeJ0BaHUs IPH3HAKOB. TCHOB CHpaBCAIUBOM
OLIEHUBAaHHUU CBOEH
Pemienue CoCTaBJISIOT CXEMBI CKPEIIUBAHUS U
paboThI ¥ paboOTHI
TeHeTUYECKHX 3a/au | pemerku [lenHera. OHOKIACCHHKOB
Ha JUTHOpUITHOE Pemrator 3a1aun Ha TUrHOpUIHOE
CKpeILBAHUE CKpeIlBAHUE
35 | I'enetnka momna. I'enetuka noma. OnpenenstoT NOHATHS, JIaBaTh ONpEIEICHUE TEPMUHAM | P- IIaHUPYIOT U IPOrHOZUPYIOT | YYaTCsl OCMBICIUBATh

CLEeIUIEHHOE C TTOJIOM
HacJIeOBaHUE

HacnenoBanue
MIPU3HAKOB,
CLICTUICHHBIX C
TIOJIOM. AYTOCOMBIL.
ITonoBeie
XPOMOCOMBI.
T'omorametHslii 1
reTeporaMeTHbIN
noi1. CrierieHre rega
C TIOJIOM.
Ilpaxmuueckas
paboma

Pewenune
TEHETUYECKHX 3a/1a4
Ha HaCIIeIOBaHHUE
TIPU3HAKOB,
CIICTUICHHBIX C TTOJIOM

(dopMupyeMble B X0A€ U3YUCHHS
TEMBI: «ayTOCOMBI», IIOJIOBBIE
XPOMOCOMBI», KTOMOTaMETHBIH OM»,
«TEeTepOraMeTHBIN IO, «CLETUICHNE
TE€Ha C TIOJIOMY.

JlaroT XapakTepUCTUKY U OOBSICHSIIOT
3aKOHOMEPHOCTH HACIIEAOBaHUS
MIPU3HAKOB, CLETIEHHBIX C IIOJIOM.
CocCTaBISIIOT CXEMBI CKPEIIBAHNS.
Y cTaHaBIMBAIOT NPUIMHHO-
CIIC/ICTBEHHBIE CBSI3U Ha IIPHMeEpe
3aBHCHMOCTH PAa3BHUTHSI M0JIA 0OCOOH
OT €€ XPOMOCOMHOT0 Habopa.
Pemaror 3agaun Ha HaclIeIOBaHUE
TIPU3HAKOB, CHETUIEHHBIX C MOJIOM

XapaKTepu30BaTh CYLIHOCTb
3aKOHa
T. Moprana. O0bACHATD
MEXaHH3M CLEIUICHHOTO
HAacJIe[OBaHUS IPU3HAKOB,
Ha3bIBaTh €ro MPUIUHBI
(KoHBIOTAITHS, TIEPEKPECT
XpOMOCOM), oOpariasi BHUMaHHE
Ha OMOJIOrMYECKOe 3HAUCHNE
nepeKpecTa XpoMOCcoM
JlaBaTh ONpeLeIeHne TEPMUHAM.
Ha3pIBaTh rpynmsI XpoMOCOM
XapaKTepH30BaTh IPYIIIbI
XPOMOCOM
(ayTOCOMBI 1 TIOJIOBBIE
XPOMOCOMBI); MEXaHU3M
HacJe0BaHNs IPU3HAKOB,
CIICTUICHHBIX C TIOJIOM.
[IpuBOIMTH IPUMEPHI
MPU3HAKOB, CICTUICHHBIX C
nosioM. Pemats 3aaun Ha
CIICTUICHHOE C TTOJIOM
HacJe0BaHNe

pe3ynbTaT ¥ BHOCST
HEOOXO0JUMBIC TOTIOTHEHHS.
[1- HaxozsT M OTOMpAIOT
HEOOXOIMMYI0 HH(POPMAIHIO U
CTPYKTYPHPYIOT €e.
K- BBICKa3bIBAIOT CBOIO TOUKY
3pEHIsI

P- mnanupyroT ¥ IPOrHO3UPYIOT
pe3ysbTaT ¥ BHOCST
HEOOXOANMBIE TOMOTHEHHS.
[1- maxomsar u oTOupatot
HEOOXOTMMYI0 MH(POPMALIHIO 1
CTPYKTYPHPYIOT €.

K- BBICKa3BIBAIOT CBOIO TOUKY
3peHust

3HAYUMOCTh JJAHHOU
TEMBI, Y4aTCs
UCIIONB30BATh CBOX
B3IVISZIBI JUIS PEIICHUS
npoOJIeM U M3BIICUSHUS
KU3HEHHBIX YPOKOB

Y 10BIETBOPSIOT
MOTPEOHOCTD B
CIpaBeUINBOM
OLIEHMBAHHUHU CBOEH
paboTsl 1 paboTHI
OJHOKJIACCHHUKOB
Yuuthcst
CaMOCTOSTENIHHO
BEIOMPATH CTUIID
paboTHI, ONpeneniTh
3HAYNMOCTh
N3y4aeMoro,
BO3MO)KHOCTb
UCIIONIb30BATh CBOU
3HAHWS TP U3Y4EHHU
JIPYTHX NIPEAMETOB U




peleHuH
OMoNOrnYecKnX 3a1ad

36 | O6o0maromuii ypok OnpenenstoT NOHSTHS, JlaBaTh OIpe/ieJICHNE TEPMUHAM. P:YmeroT opranu3oBsiBaTh BriOupator 1ieneBsie U
C(I)OpMI/IpOBaHHLIe B XOJI€ U3Y4YCHUS HaseiBath criocoObI BBIIIOJIHCHUEC 3aﬂaHHﬁ YUUTCIIA, CMBICJIOBBIC YCTaHOBKU
TeMBbI B3aUMO/ICHCTBUSI TE€HOB,; AHAJIM3UPOBAThH PE3YNIbTATHI B CBOMX JICHCTBUSIX U
MIEPEYUCIIATh UX CBONCTBA U CBOEH pabOTHI Ha YPOKE. MOCTYIIKaX .
OtpabaTbIBaloT yMEHHS
3HauYEHUe IT: YMeroT Bocipor3BOIUTh
MYJIUPOBATh TUIIOTE3bI
¢bopmynuposa OTE3BL, XapaKTepU30BaTh 0COOCHHOCTH HH(POPMAIIUIO IO TTAMSITH,
KOHCTPpYUPOBATh, IIPOBOJIUTH CTPOEHHS U JlaBaTh ONpEeCHUE MTOHATHSM,
SKCIIEPUMEHTHI, OLIEHUBATH (hYHKIIMOHUPOBAHUS CTPOUTH pEUYEBbIC
MOJTyYEHHBIE PE3YAbTATHI BBICKa3bIBaHUSl, YyCTAHABIUBATh
MIPUYUHHO-CJIE/ICTBEHHbIE
CBSI3U.
K: Ymenue paborats B
rpymmnax, 00CyXJ1aTh
37 | 3akoHOMEpHOCTU 3aKOHOMEPHOCTH OnpenenstoT MOHATHS, JlaBaTh OIpEACICHNE TepPMUHAM Pezynamusnvie YV/[ Yuutbkca npusHaBaTh
WU3MEHUYNBOCTH: WU3MEHUYNBOCTH: q)opMpreMb]e B XO0JI€ U3y4YEHUSA XapaKTCpru3oBaThb CBOMCTBa CaMOCTOATEIBHO IMPOTUBOPEYNBOCTE U
MOIM(pUKAIIMOHHAS MOAM(pUKAIIMOHHAS TEMBI: «M3MEHYHMBOCTEY, KMBBIX OpTaHU3MOB: OGHApYKHMBATE 1 HC3aBCPIICHHOCTD
HACJIEJICTBEHHOCTh U (hopmynupoBath npobiemy B CBOMX B3TJISIZIOB Ha
W3MEHYUBOCTh. HopMa | M3MEHUMBOCTb. «MOaUpUKAITAI, N N
M HW3MEHYHBOCTh; O0BSCHATh KJIACCHOW M MHIMBUIYaTbHOM MUP, BO3BMOXHOCTh UX
peakimm OMHKALMH. «MOZUGHKALIOHHAS HIMEHTHBOCTEY, BO3/ICIICTBUE FEHOTHUIIA U yueOHOM JIeITeIbHOCTH. HM3MEHEHUSI.
Hopma peakuun. «HOpMa peaKLumy. XapakTepu3yoT YCJIOBHIA CpeJibl Ha Ilosnasamenvuvie YVII.
Ipaxmuueckas 3aKOHOMEPHOCTH MOJIU(PHKALOHHOH (opmupoBanue heHoTuna [IpencraBasaTs
paboma U3MEHYMBOCTHU OPraHU3MOB. nHpopmanuro B Buzie
BbisBiieHne ITpuBOAAT IpUMEPEI KOHCIIEKTOB, TAOIHII, CXeM,
HU3MEHYUBOCTH MOIU(UKAIIMOHHON U3MEHUUBOCTU U rpaguKoB.
N AHanu3upoBaTh, CABHUBAT,
OpPraHU3MOB TIPOSIBJIEHUN HOPMBI PEAKLIUU.
KiaccuuIpoBaTh U 00001ATh
YcranaBauBarOT IPUIUHHO- OHSTHS
CJIEICTBEHHBIE CBSI3U HA IIPUMEPE
OpPraHU3MOB C IIMPOKOH U Y3KOU Kommynuxamuenvie YVJI.
HOpPMOI1 peakuuu.
BBIOIHAIOT IPAaKTHIECKYIO PaboTy Otcrausas CBOIO TOUKY
3pEHusl, IPUBOANTH APTYMEHTHI,
T10 BBIABJICHUIO U3MEHYMBOCTHU Y
MOATBEpXkasi uxX (pakramu.
OpraHU3MOB
38 | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH OnpenensroT MOHATHS, Ha3bIBaTh BUIbI P- nnanupyroT v npOrHo3upyroT | Ydarcsi OCMBICIUBATD
N3MEHUYUBOCTHU: N3MEHUYUBOCTHU: q)OpMI/IpyeMLIC B XOJI€ U3YUECHUS B3aI/I]VIO,I[eI‘/JICTBI/I5[ HEAJJICIIbHBIX pe3yIbTaT 1 BHOCAT 3HAYUMOCTH ,[[aHHOﬁ
MyTalHOHHAS MyTalHOHHAS TEMBIL: «T€HHBIE MYTaLUI», TCHOB HEOOXOIMMBIC IOTOTHEHHSL. TEMBI, y9aTCA
XapaKTepU30BaTh 3aKOHBI [1- maxomsr u oTOuparoT HCIOJIb30BaTh CBOU
HU3MEHYUBOCTD HU3MEHYUBOCTbD. «XpPOMOCOMHBIE MYTaIK»,

IIpuunHbl MyTanuii.

I'ennrre,
XPOMOCOMHBIE U

«TEHOMHBIE MYTaIllUW», «yTPaTay,
IENeIHS, «TYTUTHKAITISD,
«HHBEpCHU», «cuHApoM JlayHay,

HaCJICACTBCHHOCTH, BUbI
B3aPHVIOlIeI>’ICTBPI$[ HCAJICTIBHBIX
reHoB. Pemarts 3aJa41 Ha
B33]/I]VIOZ[CI7[CTBI/I$[ HCAJICIIBHBIX

HEo0X0MMYI0 HHPOPMAIHIO U
CTPYKTYPHPYIOT €.

K- BBICKa3BIBAIOT CBOIO TOUKY
3peHus

B3IJISABI JUISl PELLICHUS
po0JIeM U U3BJICUCHUS
JKA3HEHHBIX YPOKOB
Yuutbcs




TE€HOMHBIE MyTallUH.
VYrpara. [lenenus.

CIIOJIHUILION AU, «KOJIIXUIWH,
«MYTArcHHbIC BEIICCTBAY.

T€HOB
JlaBaTh OIpe/ieJICHNE TEPMUHAM.
HaspiBaTh BUIBI MYyTAIIMIA;

IP. CaMOCTOsITETLHO OCO3HABAaTh
MPUIHHBI CBOETO yCIIeXa W
HEYCIIeXa ¥ HaXOIUTh CITOCOOBI

CaMOCTOATCIIBHO

BBIOMpATh CTHIIb pabOTHI

Jyrukanus. XapakTepu3yroT 3aKOHOMEPHOCTH OIIPENIENIATh 3HAYAMOCTh
. (haKkTOpHI, CIIOCOOHBIC BHI3BATh [BHIXOJ/IA U3 CUTYAITHH HEYCIIeXa.
WNuBepcus. CHHAPOM | MyTaIOHHON M3MEHUYHUBOCTH . H3y4aeMoro,
YBEITMYEHUE YACTOTHI MyTanuii  [PaboTast Mo mpeyioKeHHOMY U
Hayna. OpTaHM3MOB. CAMOCTOSITEITEHO COCTABIICHHOMY BOSMOMHOCTD
Tlonumionaus. [IpuBOAAT IPUMEPBI MyTAIHHA Y XapaKTepU30BaTh (GOPMBI [U1aHY, CIOIb30BaTh HAPSLY C HCIIOJIb30BATh CBOH
Konxutus. OpPTaHU3MOB. M3MEHYMBOCTH; BBLIEJISTH OCHOBHBIMH M JIOTIOJIHUTENIbHBIE | 3HAHUS TPU U3Y4EHUU
MyrareHHbIe CpaBHHUBAIOT MOTU(PHUKAIINN U OCHOBHBIE PA3JIHUHS MEKILY CpeZICTBa (CIpaBOYHAs JIMTEPATYPA| IPYrUX HPEIMETOB.
KOMITBIOTED).
BeIllECTBa mytarpu. O0CYKIar0T MPOOIEMBI MOIMOHKALIAMH 1 MYTALHSIMEL 10 p)
W3MEHYUBOCTH OPTaHU3MOB MepeqHCIISTh BUIb MYTAIHii - UCYIICCTBJIATD JTOTHICCKYIO
’ OIePAIINI0 YCTAHOBICHUS
(hakTOpBI, CIIOCOOHBIC BHI3BAThH OTHOIICHHUIA;
YBEITUUCHUE YACTOTHI MYTAIIUI.
O60CHOBLIBATEL OHONOrHUecKyro |K. YUUThCA KPUTUUHO OTHOCHTBCS
ponb mytarwmii. [IpuBonuTh K CBOEMY MHCHHIO, C
anMepr H3MEHUHMBOCTH, ITOCTOMHCTBOM HpI/ISHaBaTL
OIIMOOYHOCTH CBOETO MHEHHS
HACJIEICTBEHHOCTH U
5 _ |(ecau oHO TakoBO) U
MPHCTIOCOONICHHOCTH PACTERHH o ercrupoBath ero
U JKUBOTHBIX K cpeae O6I/ITaHI/I$[

39 | OCHOBHBIE METOIBI Cenexiusi. OnpenessifoT NOHSTHS, MaBaTh OMpeeNeHNne TePMUHAM. P: xoppekTHpoBaTh 3HAHUS U OCMBICTHBAIOT
CEJIEKLIUY PACTCHUH, I'nbpunmszanys. (opMupyeMble B X0A€ U3Y4ECHHS HazpiBaTh HEHTpBI 00BEKTHBHO KX OLCHUBATb. HIPHIMHEI
JKUBOTHBIX H MaccoBblii 0T60p. TEMBI: «CENIEKIHsD», «THOpUaM3aiusy, [[POUCXOKACHIS KyIbTYPHBIX MHOro00pasus

. N pacteHuit II: ymenue paborath c YKMBOTHOT'O MHPa
MHUKPOOPTaHU3MOB WunuBuayanbHbli «MaccOoBBIif 0TOOPY,

6on. U o6 TEKCTOM, BBIJCIATE B HEM
OTOOP. HHCTBIC HHINBUAYAJIBHBIM OTOOP», «IHCTHIC XapaKTepH30BaTh 33/1a4U U rJIaBHOE, AHanm3upoBaTh,
JIMHUH. JIMHUWY, «OJIN3KOPOICTBEHHOE LICHTPOB IIPOHCXOKICHHS CPaBHUBATD,
brnuskoposcteeHHOE CKPCIIMBAHUEY, KTCTEPO3UCH, KYIbTYPHBIX PACTEHHUI C MECTaMH | KiIacCHUIUPOBATh H 0000IIaTh
CKpeIl[BaHUE. «MEXKBHIOBAs THOPHIU3ALINSY, pacIoI0KeHUs MIOHSITHSL.
Teteposnuc «HCKYCCTBEHHBIIT MyTareHes» BHAYEHNEOOOCHOBLIBATE K: orcTamBaioT cBOIO TOYKY

. b
MexBunoBas «BUOTEXHONIOTHs), «AHTUOMOTHKWY. | O CHAACHHC feHHKHX ApEBHIX SpeHH, IPUBOAT apryMCHTEL,
[IMBUITU3AIIMI; IPUBOIUTH YMeTh B3rNSHYTh Ha CHTYALHIO

rHOpUIU3AIIHS. XapakTepu3yroT METOIbI .

. 5 0a6 [PUMEPBI UCTIONB30BAHUS c HMHOM TTO3UI[AN u
WckycersennbIi CCICKITHOHHOM PabOTBL. yUEHBIMU B CENEKIMOHHOM paboTe | OroBapuBaThcs C  JIIOIBMH
MYyTarcHes. CpaBHHMBAIOT MacCOBBIA BaKOHA TOMOJIOTHIECKHX PSIOB WHBIX TTO3UIINH.
BbuorexHonorus. WHIWBUAYANBHBIA 0TOOD. HACIIEICTBEHHON M3MEHUYNBOCTH OrcramBasi CBOIO  TOUKY
AHTHOUOTHUKU T'oroBsT COOOIIEHNS K YPOKY- HaBaTh ONPEACICHUC TCPMHUHAM. 3pCHHS, TPUBOJNTL ApPTyMECHTHI,

cemuHapy «Ceneknus Ha cayx0e
YenoBeKa»

Ha3biBaTh OCHOBHBIC METO/IbI
CEEeKIINN; BUABI THOPHIN3AIIIH
XapaKTepPH30BaTh OCHOBHEIE
METO/IbI CEJIEKI[U, BHIBI
rUOPUIN3AIIH, SBJICHHE
reTepo3uca; 3HaTb METOJUKY,
[1O3BOJISIFOLLYIO MTPEOJOIIETh

CTCPUIIbLHOCTb MCKBHUJIOBBIX

MOATBEpXkasi UX (haKkTaMmu.
IP: KOppeKTHpOBaTh 3HAHUS U
0OBEKTHBHO X OLIEHUBATb.

I1.. JaBatb ompenencHue
[TOHSTHSIM HA OCHOBE U3yYEHHOI O
Ha pa3IM4YHBIX IPEIMETAX

yqe6H0r0 Marcpuajia,




MEKPOJIOBBIX ) THOPHIOB.
[IprBOIUTE IPUMEPHI
CEJIEKIIOHHBIX padoT

[Mpeobpa3oBeIBaTH HHPOPMALIHIO
M3 OZHOTO BHJA B IPYTrOi 1
BBEIOMpATh YIOOHYIO JUIst ce0st
bopmy dukcanmu n
MpeICTaBIeHU HHPOPMAaIHH.

K: orcrauBaroT cBOIO TOUKY
BPEHUs, IPUBOAAT apryMEHTHI,
'YMeTh B3TIISIHYTh Ha CHUTYALHIO C
MHOM MO3UIIMN U JOTOBapHBATHCS
ITFOJTbMH MHBIX TTO3HIHH.
(OTcTanBasi CBOIO TOYKY 3pEHHS,
MPUBOANTH aPTYMEHTHI,
moaTBepxkIast uX hakTamu
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O000IIaroIHH YPOK-
CeMHUHAp
[To Teme «CeeKiusy»

Cenexuus Ha ciryx0e
YeJoBeKa

BhICTYnaoT ¢ COOOIIEHUAMH,
00CYXITAIOT COOOIIEHHUS C
OJHOKJIAaCCHUKaMH U y‘-II/ITCJ'IﬂMI/I

HaseiBaTh crioco0bI CeeKuu
OpFaHI/I?:MOB; Hepe‘{I/ICHﬂTB nux
CBOMCTBA U 3HAUYEHHE
XapaKkTeprU30BaTh 0COOCHHOCTH

JaBaThb OMNPCACIICHUE TCPMUHAM.

P:YMmeroT opraHu3oBbIBaTh
BBINOJTHEHHE 3a/IaHUH YUUTEIS,
aHAJM3UPOBATh PE3yJIbTAThI
cBOEil paboTHI Ha ypOKe.

IT: ¥MmeroT BocIIpou3BOIUTh
nH(OpMALIUIO 110 TAMSITH,
JlaBaTh ONpE/eNICHUE MOHSITHSIM,
CTPOUTH PEYEBBIE
BBICKa3bIBaHMS, YCTAHABIMBATh
HNPUYUHHO-CIICICTBCHHbIE
CBSI3H.

K: Ymenue pabotats B
rpymmnax, o0CyXI1aTh

BriOupator 1ieneBsie U
CMBICJIOBBIE YCTAHOBKH
B CBOUX JECUCTBUIX U
IOCTYIIKAX .
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YPOBEHB: 00MIast
XapaKTepHCTHKA

[Tonyns1moHHO-BUIOBOM

ITonsiTue o Buze.
Kputepuu Buza:
MOpP(OIIOTHYECKUH,
(busnonornIecKuil,
TCHETHYCCKUM,
SKOJIOTHYCCKHH,
reorpaQaecKui,
HUCTOpUYECKUM. Apea.
[omynsmus. CeoticTBa
TIOMYJISIUH.
Bbuoruueckue
coo0I11IeECTBA.
Jlabopamopuas
paboma

N3yuenne
MOpP(OIOTHIECKOro
KpHUTEpHsI BUjia

OnpenensroT MOHATHS,
(dbopMupyembie B X0/I¢ U3y4EHHs
TEMBI: «BHI, «MOPHOIOTHYECKHI

KpHUTEpUid BUIa», «(HPU3UOIOrHIECKUI

KpUTEPU BUJA», «T€HETUUYECKUI

KpUTEPUN BUJA», «IKOJIOTMUECKUI
KpHUTEpHid BU/Iay, «reorpapuaecKuit

KpUTEPUI BUJA», KACTOPUUYECKUI
KPHUTEpUHA BUIA», «apea,
«TIOMYJISALINS, «CBOMCTBA
TIOMYIALNI», «OHOTHIECKHUE
COO00IIIECTBAY.

JlaroT XapakTepHUCTUKY KPUTEPHUEB
BH/IA, TIOYJISIIMOHHON CTPYKTYPBI
Braa. ONUCHIBAaIOT CBOWCTBA
nonymAnuit. OOBSICHSIOT POJIb
PETpOyKTUBHOM N3O0JISIIAY B

IO/ /Iep KaHUH IIETTOCTHOCTH BU/IA.

HassiBaTh KpuTepnu BUzIa
XapaKTepHU30BaTh OCHOBHYIO
CHCTEMAaTHYECKYIO €ANHUILY B
OGuonoruu, KpUTEPUH BUA
(Mopdonornueckui,
(hU3HOTIOTHYECKIH,
TeHETHYECCKUH, SKOJIOTHUYCCKUH,
reorpagaecKkuii,
HUCTOPUIECKUN).

JAaBaThb ONPEACICHNE TEPMUHAM.

! CaMOCTOSITENILHO ITOCTaBUTh
1e1b pabOoThI, COCTABUTDH IUIAH
U TI0CJIEZI0BATENbHOCTD
IEHUCTBHUM ,CIIMINTD
pe3yJIbTaThl ¥ BHECTH
HEOOXOANMBIE JOMOJIHEHMS,
OLICHUTH CTEIIEHb YCIEITHOCTH
CBOEI MHOUBUAYAJIbHOU
o0pa3oBaTeNnbpHON
JIeATEbHOCTH.

IT : ymeHne HaXOIUTh HYKHYIO
WHPOPMAIINIO, HCIONIB30BaTh
pa3nu4HbBIE UCTOYHUKHU
MoTy4YeHus1 MH(OopMaInm,
MPE/ICTABIATH MHOPMAIIHIO B
BHUJIE CXEM ,Ta0IHI
KOHCIIEKTOB.

K : orcraBath cBOIO TOUKY
3pEeHUs! IPUBOANTH APTYMEHTHI,
MOATBEPXKIATh UX TIPHUMEPaAMH,

C JOCTOMHCTBOM IPpHU3HABATH

Y4uThCS OCMBICIUBATD
3HAYUMOCTH JJAHHOU
TEMBI, YIUTHCS
UCTIONb30BaTh CBOU
B3TJISAZBI JUISL PEIIEHUS
mpo0IeM 1 U3BJICUCHHUS
JKU3HEHHBIX YPOKOB




BBIMOTHSAIOT MPAKTHYECKYIO paboTy
10 U3Y4EHHUIO MOP(OIOTUIECKOTO
KpHUTEpHsI BUIA.

CMBICIIOBOE YTEHUE

CBOH OILIMOKH 1
KOPPEKTHPOBAThH 3HAHHUSA,
B3aMMOOIICHUBATH JIPYT IPYTa.

42 [Dxonormueckue pakropsl | [loHsTHE 00 OnpenenstoT NOHSTHS,
1 YCTIOBUSI CPEBL. 9KOJIOTHYECKUX (hopMHupyeMBbIe B X0/ U3yICHUS

(akropax. YcioBus TEMBI: «a0HOTHICCKHE
Cpenbl. 9KOJIOTHYECKUE (PAKTOPBD»,
DKoJoru4ecKue «OMOTUYECKUE IKOJIIOTUICCKUE
(hakTopsI: (hakTOpBI», «AaHTPOIIOTCHHBIC
abuoTtHyeckue, 9KOJIOTHUECKHUE (PAKTOPBD»,
OnoTHYECKHE, «3KOJIOTHYECKUE YCIIOBHSY,
AHTPOIIOTCHHBIC. «BTOPUYHBIC KIIMMATUUCCKUE
DKoNoru4eckue (axTope». JlaloT XapaKTEpUCTUKY
YCIIOBHS: OCHOBHBIX 3KOJIOTMYECKHUX (PaKTOPOB
TeMmIeparypa, Y YCJIOBUH CpEJIbI.
BJI&YKHOCTb, CBET. YcTaHaBIUBAKOT MPUIHHHO-
BropuuHbie CIICZICTBEHHBIC CBSI3U HA MIPUMEPE
KIMMaTH9YeCKue BIIMSTHUS KOJIOTHYECKHUX YCIIOBHHA Ha
(baxTopbl. opranu3Mbl. CMBICTIOBOE UTEHHE
Bnusnue
SKOJIOTHYECKUX
YCIIOBUI Ha
OpPTaHU3MBI

43 | IIpoucxoxneHue BUIOB. | [Ipoucxoxaenue OnpenessfoT NOHSTHS, JaBaTh OINpe/esieHe TepMuHaM. [P : caMOCTOSTENFHO IOCTaBUTh Yuarcst UCIONB30BaTh

PaszBuTHE DBOTIOIMOHHBIX
MIpENCTaBICHUM

BUI0B. Pa3Burue
SBOJIIOLMOHHBIX
NIPENCTaBICHUM.
OCHOBHEIC
TIOJIOKEHUS TEOPUHU
Y. JapBuHna.
Opomonus. Teopus
Hapsuna. [IBumxyiune
CHUJIBI DBOJIIOLIAH:
HW3MEHYUBOCTb,
0opr0a 3a
CYIIECTBOBAHNE,
€CTEeCTBEHHBIH 0TOOp.
CuHTeTHYECKas
TEOpHS HBOJIIOLUU

(dopMHpyeMble B X0€ U3Y4EHHS
TEMBI: «3BOIIOLUSDY, «TEOPHS
JlapBuHa», « ABIKYIINE CUIIBI
IBOIOLUNY», «KU3MEHUYUBOCTHY,
«Oopnba 3a CyIecTBOBaHHUEY,
«ECTEeCTBEHHBII 0TOOpY,
«CHUHTETUYECKasi TEOPHS SBOIIOIIAN.
JlaroT XapakTepUCTUKY U
CPaBHMBAIOT 3BOJIONMOHHBIE
npeacrasnenus JK.b.Jlamapka u
OCHOBHBIE MOJIOKEHHS YICHHS
Y.lapBuHa.

OOBSICHSIIOT 3aKOHOMEPHOCTH
9BOJTFOLIMOHHBIX TPOIIECCOB C
no3unuii yaenus Y.J{apsBuHa.
lotoBsT coobmenus nim

HazpiBath hamMuiiy yqeHbIX-
3BOTIOLIMOHUCTOB; OCHOBHBIC
nonoxkeHus tTeopun Y. lapsuna

XapaKTepHU30BaTh OCHOBHBIE
nonoxkeHus Teopun Y. JlapBuna,
00ocHOBEIBaTh poib Y. JlapBuHa
B Pa3BHUTHH 3BOJIOIIMOHHBIX
nneil. BeigensaTe o0miee n
Pa3IUIHOE B SBONIOMOHHBIX
teopusix Jlamapka u JlapBuHa,
XapakTepu3ys OCHOBHYIO 3aCIyTYy|
Y. JapBuHa

e paboTBI, COCTABUTH IUIaH U
MOCJIeJ0BATEIBHOCTD IEUCTBUI

I1 : ymeHre HaXOQuTh HYKHYIO
MH(pOpMaIINIO, UCIIONb30BATh
Pa3JIMYHBIE MCTOYHUKH MONTYYCHHUS
mH(opManuH.

IK : oTcTaBaTh CBOIO TOUKY 3pEHUS
MPUBOANTH APTYMEHTHI,
MOATBEPKIATh UX TPHMEPAMH.

P yMeIOT OLIEHUTD CTENEHBb
[YCIIELTHOCTHU CBOEH
MHAUBUIYaIbHON
00pa30BaTeIbHON AESTEIHHOCTH.
/] :aHAIM3UPYIOT, CPAaBHHUBAIOT,
KIaccuuIupyeT 1 ooodmaer
MOHSTHS;

MAIOT OINpEJEICHUE TOHATUSAM Ha
OCHOBE M3YYEHHOI'0 Ha Pa3IMYHbBIX

CBOM B3IJISIIbI HA MUD
JUIsl OOBSICHEHHS
pa3JINYHBIX CUTYaLUH,
pemeHus
BO3HHKAIOIINX
mpo0IeM 1 U3BJICUCHHUS
JKU3HEHHBIX YPOKOB
Oco3HaBaTh cBOU
WHTEPECHI, HAXOJNUTh U
M3ydJaTh B yUeOHUKAX
TI0 Pa3HBIM NPEAMETaM
MaTepuan (13
MaKkCHUMyMa),
HMEIOINI OTHOLICHHUE
K CBOUM




npe3eHTaluu o Y.J[apBuHe B ToM
YUCIIE C UCTIONb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHUH.
Paborarot ¢ lHTEpHETOM KakK ¢
HUCTOYHHUKOM HH()OpMAaIHU

MpeaMeTax yaeOHOTo MaTepraa;
K- ymeroT ciymare yauTens u
0OTBEYaTh Ha BOIIPOCHI

44 buonoruueckas [onynsauuonnas OnpenensroT NOHSTHS, JlaBaTh ONpeJesieHrue TepMiuHaM [P : caMOCTOSITENFHO ITOCTABUTh | YUUTHCSI OCMBICIABATh
Kﬂaccn(bpn(aun;[ TEHETHUKA. (I)OpMpreMLIe B XOZI€ U3YUEHHUS XapaKTepUu3oBaThb IHCIJIb pa60TLI, COCTaBUTH IIJIaH U 3HAYUMOCTb ﬂaHHOﬁ
[Momymsmust kak N3meHumnBOCTH TEMBI: IIOMYJISIIUNOHHASI TEHETHKAY, SJICMCHTApHYIO CAMHHULLY [IOCICNOBATCILHOCTD NCUCTBIM | TCMBI, yAUTHCA

IBOJIOLUH (TIOMYJISIIIHIO), I : yMeHHe HaXOUTh HY)KHYIO  |MCIIOJIb30BaTh CBOH
hIIeMEeHTapHas eMUHUIa | reHodoHaa «reHooHIY. .
- 00O0CHOBBIBATh POJIb MOMYIIALUN MH(MOPMAIHIO, HCIOIb30BAThH B3TJISIIBI JUISL PEIICHUS
PBOIOLHH a3bIBAIOT HPHIMHET M3MCHUHBOCTH B DKOJIOTHYECKHX CHCTEMaxX.  [pa3iIMYHble MCTOYHHKH TONYdeHHUs| MPOOJIeM U H3BIICUSHUS
reHooHza. [TpoBOMUTE CpaBHUTENBHYIO  [MHQOpPMAIWH. JKU3HEHHBIX YPOKOB
IpuBonaT npuMepsl, J0Ka3EIBAIOIIHE XapaKTEePUCTUKY K : oTrcraBaTh CBOIO TOYKY 3pEHHMS | Y4aTCH UCTIOIH30BATh
MPUCTIOCOOUTENBHBII OpraHU3MEHHOTO H MPUBOANTH aPTYMEHTHI, CBOM B3IJISIIbl HA MHD LTS
(a/aNITHBHBII) XapaKTep H3MeHEHHUIt TIOMYJISIIOHHO-BUJI0OBOTO MOATBEPKIATh UX TPHUMEPAMH. 00BSCHEHUSI Pa3JINIHBIX
FeHOd)OHlla. YPOBHEU OpraHu3anvy >KUBO1 P YMEIOT OLICHI/ITI)VCTGHGHI) CUTYyalluH, PEIICHUS
TPUPOJIBI [YCIIELITHOCTH CBOEH BO3HHUKAIOIIHX MPOOIEM
OO6cyxaroT MPoOJIeMbl ABMKYIINX .
. JAaBaThb ONPEACICHNE TEPMUHAM MHAUBUAYAJIBbHON " U3BJICUYCHUA
CHII SBOIIOLHMH € HO3HINH XapaKTepu30BaTh OCHOBHBIE  0OPAa30BATENbHOM JEATENLHOCTH. |KM3HEHHBIX YPOKOB
COBPEMEHHO¥ G1osIorny. CUCTEMATUUYECKUE KaTeropuy; |[1 :aHaIu3UpyIOT, CPaBHUBAIOT, Oco3HaBaTh CBOU
CMBICIIOBOE UTCHUE MPU3HAKK [APCTB )KUBOK Kaccuuuupyer u o6odmaer UHTEPECHI, HAXOJUTh U
HpUpObI (OTAENOB, KIIACCOB,  [HOHSTHS; n3y4aTh B yUEOHUKAX 10
CEMEIICTB IIBETKOBBIX PACTCHUIL; |[NAIOT ONpEeAeICHHE NOHITUSAM Ha |Pa3HbIM IpeaMeTaM
MOALAPCTB, THIIOB U KJIACCOB  (OCHOBE U3Y4YEHHOTO Ha Pa3JIMUHbIX|MaTepual (13
JKUBOTHBIX). Ompenensitsb MpeaMeTax yd4eOHOro MaTepualia; |MakCHMyMa), UMEIOIIHUi
TaKCOHOMHYECKYIO K- yMeroT ciymate yauTens u OTHOILIEHHE K CBOUM
MPUHAJISKHOCTh PACTEHUH  [0TBEUYaTh HA BOIIPOCHI
45 Boproa 3a Boprba 3a OnpenensroT MOHATHS, JlaBaTh ONPEJENIEHNE TEPMUHAM. | P- BBIAENSAIOT M OCO3HAIOT TO, OCO3HAIOT aKTUBHOE
CyH.[eCTBOBaHI/Ie u CyU.leCTBOBaHI/Ie. (bopMpreMBIe B XO0I€e I/I3yquI/IH Ha3seiBath (bOpMLI 60pB6BI 3a qTo y)Ke yCBoeHO, BHOCAT B3aUMOJICUCTBUEC
eCTECTBEHHBIH 0T60p | DopMbI GOpHOBI 32 TEMBI: «BHYTPHBH/I0Bas 60pK0a 32 CYWECTBOBAHHE, POPMEI HEOOXOMMBIE JIOTIONTHEHNS. ’KUBBIX OpraHi3sMoB ¢
€CTECTBEHHOT'0 0TOOpa OKpYXKaIoIIeH cpenoil.
CYILIECTBOBAHHE. CYILIECTBOBAHHUEY, «MEXBHIOBAS
o o086 60DEG XapaKTepHU30BaTh (POPMBI I1- uccnenyror, HaXOmAT U
OpMEI Opb0a 33 CYMIECTBOBAHNEY, «OOPBOA | 505y 611 3a cymecTBoBanme, 0TOMPAIOT HEOOXOIUMYIO
€CTECTBEHHOT'O 3a CyIECTBOBAHHUE C POJb eCTECTBEHHOr0 0TOOpa U nHpOPMALUIO U
orbopa HEOIArONMPUATHBIMA YCIOBUSIMH ero ¢opmbl. CpaBHHUBATH CTPYKTYPHPYIOT €€.

CpenbD», «CTaOMITH3HPYIOIINHA
€CTECTBEHHBIA 0TOOPY, «IBIKYIIHI
€CTEeCTBEHHBII 0TOODPY.
XapakTepm3yroT GopMbI OOpHOBT 3a
CYIIIECTBOBAHHUE M €CTECTBEHHOT'O
oroopa.

[IpuBOAAT MPUMEPHI NX TPOSBICHUS
B MPUPOJIE.

PazpabaThiBatoT SKCIIEPUMEHTHI 110

CTaOMIIM3HUPYIOMIHN 1
IBIKyIui otoop. IlpuBoauTs
MPUMEPHI alaNTaluil KakK
pe3ynbTara JeiCTBUS
€CTEeCTBEHHOT0 0TOO0pa,
TIPOUCXOISIIIETO IO
JaBJIeHUEM OOpBOBI 3a
CYIIIECTBOBAHHE

K- caymaror yuurens,
OTBEYAIOT Ha BOTIPOCHI




W3Y4YEHUIO JIecTBHI 0TOOpA,
KOTOpbIE CTAHYT OCHOBOH OyayIIero
y4eOHO-HCCIIeJ0BATEILCKOI0
MIPOEKTA.

CMBICIIOBOE UTEHUE

46 | BugooOpa3oBanue [MousTHE O OnpenensroT MOHSTHS, JTaBaTh OTPEIICIICHIE TEPMUHAM. P- BHOCST HEOOXOTUMEBIC Oco3HaroT
MHKPO3BOIOLIHH. dopMHpyeMBIe B X0J1¢ H3ydeHHS HaspiBaTh OCHOBHBIE (POPMBI JIOTIOJTHEHUS], BBIIEISIOT U MHOroo0pasue
3o, TEMBbI: (MHKPOBOJIOLHSD, BU1000pa30BaHUs OCO3HAIOT TO, YTO MOJJICIKUT KMBOTHOT'O MHpa Ha
Ceorpaduueckoe «HBOJISIIUS, «PENPOAYKTHBHAS XapAKTCPU3OBATE TPOICCC YCBOCHHIO. . 3emre.

MHUKPOIBOJIOLIH, €TO I1- cTpyKTYpHUpYIOT y4eOHBIN
BUI000pa3oBaHHUE. W3OJISILIS», «BUI000pa30BaHHE, OCHOBHBIE (hOPMBL; IPHBOIHTH MATEPHAN, BHLISSIOT B HEM
MHKPOSBOITIOLIHS. «reorpaguyeckoe npuMepsl. JloKa3bIBaTh, 4TO [JIaBHOE
M3omstumst. BH000pa3oBaHue». XapakTepu3yloT | NBIKYIIEMY OTOOPY K- BocnpuHnmaror
IPeriponykTrBHAas MEXaHU3MbI TeorpaduIecKoro OPpUHAJIC)KUT peuiaromas pojb MH()OPMALUIO HA CITYX,
M30JIALHUS. BHI000pa30BaHKs C UCTIONb30BaHueM | B MPOLECCAx BHAOOOpA3OBAHKS, | OTBEYATh HA BONPOCHI YUHTEIIst
Bui006pa3oBanue. pHcyHKa ydeOHHKa. CMBICTOBOE HTO HaCJIENICTBECHHOCTD,
Ceorpaduyeckoe YTEHHUE C MOCIETYIOINM M3MCHUHBOCTE, 60pLGa 32
CYILIECTBOBaHHUE U
BI/UIOO6pa3OBaHI/IC BBIABUIKCHUE TUIIOTE3 O APYIUX €CTECTBEHHBIN OT60p SBISIOTCS
BO3MOXXHbBIX M€XaHU3Max JBIXKYIIUMH CHIIAMHU
BHUI000pa30BaHUA SBOJTIOINH. XapaKTeprU30BaTh
POJb B BUA000pa30BaHUU
Pa3IMYHBIX MEXaHU3MOB
W30JISIHH
47 | MaxkpoaBomronus [onsTue o OnpenensioT MOHATHS, JlaBaTh ONpeeNIeHIe P- mnanupyloT ¥ MPOrHO3UPYIOT Oco3HaBaTh CBOM
MAaKpO3BOJIIOLUH. (bopMpreMBIe B XOJI€ U3YYECHUS TEpMHUHAM. Ha3wsiBaTh OCHOBHEIE pe3yJIbTaT U BHOCAT HUHTEPECHI, HAXOAUTh U
Hanpasenns TeMBI: «MaKPOIBOITIOLIS, TaKCOHOMHYECKHE TPYIIIBL, HEOOXOANMbIE TOMOIHEHHSI. U3y4ath B yueOHHKAX
MAKPOIBOTONHEL (HATIPARIICHHS SBOIIOIHE, MIPOLIECCHI, SBJISIOIIHECS [1- HaxozsT M OTOMpAIOT 10 Pa3HBIM MpeaIMeTaM
. JBIDKYIIUMHE CHIIAMHU HEOOXOIMMYI0 HHPOPMAIHIO U MaTepuan (13
[lytu noctmxeHus «OMONOrUYIeCcKHA IPOTpecc, MaKPOIBOTIOIHH CTPYKTYPHPYIOT €€. MaKCHMyMa),
OroIOrn4ecKoro «OHOMOTHYECKHiA PErpeccy, XapaKTepHU30BaTh ITOHATHE K- BBICKa3BIBAIOT CBOIO TOUKY HMMEIOIIUI OTHOLICHUE
nporpecca «apoMop(o3», «HIMOaqANTALID, «MaKpO3BOJIIOLMS ; TIPUBOIUTD 3pcHUA K CBOMM HMHTEpECaM.

«IeTeHepanysy. XapakTepu3ytoT
TJIaBHBIC HATIPABJICHUSI YBOJIOLUH.
CpaBHHUBAIOT MUKPO- H
MaKpO3BOJIIOIIHIO.

OO6cyxaaroT mpoOIeMbl
MaKPO3BOITIOIMH C
OJIHOKJIACCHUKAMU M YUHUTEIIEM.
PaboTaroT ¢ JONOJHUTEILHBIMU
WHPOPMAIIMOHHBIMHA UCTOYHUKAMH C
[IEJTbIO TIOATOTOBKY COOOIIEHUS WITH
MyJIbTHMEINA MIPE3CHTAINN O
(hakTax, JOKA3HIBAIOIINX IBOIOIUIO

J0Ka3aTciIbCTBa
MaKpOS3BOIIOLHN.




48 | O6o0marommit ypok- BeicTynaror ¢ cooOmeHnsImMH, JlaBaTh ONpe/ieNIeHue TepMIHAM. P:¥YMmeroT opraHi3oBBIBaTH Bri6Guparor nenessie u
CeMHHap 00CYKIAIOT COODIIEHNS C HaspiBaTh 3Tans! 1 BUIBI BBINIOJTHEHHE 33/IaHUN YUUTENS, | CMBICIOBBIE YCTAHOBKH
OTTHOKITACCHUKAMM H YIHTEIAMHI SBOJIOLIUM; TIEPEUUCIISTh UX AHAJIM3UPOBATh PE3yIIbTATHI B CBOMX JICHCTBHSX 1
CBOICTBA U 3HAYECHUE CBOEi paboTHI Ha YpOKe. MOCTYTIKAaX .
XapaKTepHU30BaTh OCOOCHHOCTH I1: YMeroT BocTiporu3BOINTh
nH(pOpMALIUIO 110 TTAMSITH,
JlaBaTh ONpe/eIeHUE MOHSITHSIM,
CTPOUTH pEUeBbIE
BBICKA3bIBaHUsI, YCTAaHABIIMBATh
TIPUYUHHO-CIIEICTBEHHbIE
CBSI3U.
K: Ymenue paborats B
rpynnax, o0cyxaaTh
49 | CoobuecTBo, Buornueckoe OnpenesnsifoT NOHSTHS, TepmuHaM. Ha3biBaTh P- onpenensiror 11e16 padoTHL,, Y4aTcs UCTONb30BaTh
3KOCUCTEMA, COO0IIECTBO, HITH (opMupyembie B X071 U3y4EHHs NPUPOAHBIE COOOLIECTBA. KOpPEKTHPYIOT 3HAHUA CBOM B3IJIANBI HA MUD
OMOTeOLIeHO03 OMOLIEHO3. TeMbI: «OHOTHYECKOE COOOIIECTBOY, Tlepeuncaath snemenTsl - I1- ananusnpyior u A OOBSCHEHNS
KOCHCTEMA. «BHOLEHO3Y, «KOCHCTEMA, JKOTOMA, 6bHoTONA U i depeHIMpPYIOT ONTyYeHHbIE | pa3IMYHBIX CUTYaIHH,
OuoreoneHo3a 3HAHUA. pelieHus
buoreoneros «GroreoneHo3». XapaKTepu30BaTh IPUPOIHBIE K- ymeror cnymats yaurens BO3HMKAIOIINX
OnuChIBAIOT M CPABHUBAIOT €000I1IeCTBa, UX OCHOBHBIE M OTBEYATh HA BOIPOCHI po0JIEM U U3BJICUCHUS
9KOCHCTEMBI Pa3JINUYHOTO YPOBHSI. CBOMCTBA ¥ 3a/1a4M; AKHU3HEHHBIX YPOKOB
[IpuBoasAT MpUMepbl IKOCHCTEM HEPEUUCIIATh BaXKHENIINE Oco3HaBaTh CBOM
PA3HOTO YPOBHSL. KOMITOHEHTBI 3KOCHCTEM U X UHTEPECHI, HAXOJUTh U
XapaKkTepH3yioT aKBapHyM KaK Ki1accu(hMKALUIO; POJIb n3y4ath B yueOHHKaxX
PEryJIITOPOB B NMOJIEPKAHUU 10 Pa3HBIM NIpeAMETaM
HCKYCCTBEHHYIO DKOCHCTEMY o
YCTOWYHUBOCTH 3KOCHCTEMBI. MaTepua (u3
[IpoBonuTH CpaBHUTEIBHYIO MakCHUMyMa),
XapaKTEePUCTUKY COOOILECTRa, UMEIOLINI OTHOILIIEHUE
9KOCHCTEMBI, OMOreo1eH03a. K CBOUM
IIpuBonuTh pUMeEpHI
€CTECTBEHHBIX U
HCKYCCTBEHHBIX COOOIIIECTB
50 | CocraB u cTpykTypa Bunosoe OnpenensroT MOHATHS, JlaBaTh ONPEEIICHNE TEPMUHAM. P - oprann3oBeIBarOT OcCMBICTHBAIOT
COO6H.[CCTBa pagHoo6pagI/Ie. (I)OpMI/IpyeMBIC B XOJI€ U3YYEHUS HaswiBaTh Tpynibl OpraHnu3MoB, BBITIOJIHCHUC 3aHaHHﬁ YUUTEIA, CAUHYIO TPUPOIHYIO
MoponorHaeckas i | TeMBI: «BHIOBOE pa3HOOGpasiey, COCTaBJISTIOLINE TPOPHUIECKYFO JIETIat0T BBIBOJBI 10 LETIOCTHOCTh
. CTPYKTYpPY COOOIIIECTBA; pe3yapTaTaM paboTHI.
MIPOCTPAHCTBEHHAS «BHIOBOH COCTaB», «aBTOTPO(BI»,
MIEPEYNCISITh CBS3H B I1- ymeroT paboTaTh C TEKCTOM,
CTpyKTypa «TeTEPOTPOPEI», «IPOAYUEHTHD, 9KOCHCTEMax BBIJIETISITH B HEM TIaBHOE.
coo0miecTs. «KOHCYMEHTBI», «PEIyLICHTHI, (TeppUTOpHAIIBHBIC, [HIICBHIC,
TpOCbI/I‘IeCKaSI «APYCHOCTB», KPEAKUE BUABD, Me)I(HOHyJI}ILII/IOHHLIC) K- BBIPQXXAIOT B OTBETaX CBOH
CTPYKTypa «BHIBI-CPETO0OPA30BATEIID). XapaKTepHU30BaTh MBICITH
coobmiecTna. XapakTepu3yroT Mop(oIorHIecKyro MOP(OIOrHYECKYIO 1

IInmeBas nenn.
IInmesas cets.
JKnznennsie GopMeI.
Tpodrueckmii

U MIPOCTPAHCTBEHHYIO CTPYKTYPY
coo0miecTB. AHAIM3UPYIOT

CTPYKTYPY OMOTHYECKHX COOOIIECTB
II0 CXeMe

MPOCTPAHCTBEHHYIO CTPYKTYPY
coo0mIecTBa; 3HAYCHUE

BHJIOBOTO Pa3HOO0OpAa3Hs KaK
[IOKA3aTeIst COCTOSHUS
COOOIIECTBA;.




YPOBEHBb

51 | MexBunoBsie Turner GnoTHyecKkux OnpenensoT NOHATHS, JlaBaTh ONpE/EIEHNE TEPMUHAM. P- Pa3zBuBaroT HaBBIKU OCO3HaIOT aKTUBHOE
OTHOILICHUS B3aMOOTHOIIICHUN. q)opMpreMLIe B XOJI€ U3Y4YEHUS Ha3zsiBaTh BHbI CaMOOIICHKH U CaMOaHaJInu3a. B3aI/IMOIL€I7ICTBI/I€
OpraHU3MOB B Heiftpanusm. TeMBI: «HEHTPATHIM, OHOTe0IIeH030B; MTEPEUUCTIATH I1- YMEIOT CTPYKTYPHPOBATH JKUBBIX OPraHH3MOB C

OXpaHHbIE MEPOIPUATHSI 110 yueOHBII MaTepHal, BBIACIATh B | OKpYXKaromeld cpeou.
9KOCHUCTEME AMeHcaIn3M. «aMEHCAIIU3M», KKOMMEHCAIU3M,
K C 5 COXPaHEHHUIO HKOCUCTEM HEM TJIaBHOE
MMeHcamu3M.CuM | «CUMOMO03», «IIPOTOKOOI us»

OMMCHCAJIH3 ¢ 03», (HPOTOKOOIICPALILL, XapaKTepHU30BaTh K- BBICKa3BIBAIOT CBOIO TOUKY
6103. «MYTyaJIU3M», «KOHKYPEHIIHU», 3KOJIOTHYECKYIO CYKLIECCHIO, €€ 3peHust
IIpoTokooneparus. «XUILHUYECTBOY, KIIapasUTU3M. MPUPOAY U MEXaHU3MBI; CTaIUN
Myryanuzm.Konkype | Pemarot skonoruueckue 3aiauu Ha CyKIecCHH (TIEPBHYHYIO,

HUWsA. XUIHAYECTBO. | MPUMEHEHHE DKOJIOTUUECKUX BTOPHYHYI0); 0GOCHOBBIBAT
[Tapazutuzm 3aKOHOMEpPHOCTEH. SHAHCHHC CYKIICCCHH.
Beiensate cxoacTBa U pa3nnuus
[IpuBoaaT npumepsl
B ()YHKIIMOHUPOBaHUH
MOJIOKUTENBHBIX M OTPULIATENIBHBIX HA3EMHBIX ¥ BOIHBIX
B3aMMOOTHOIIEHUH OpraHmn3MoB B 3KOCUCTEM. ZlaBaT])
TOMYJISIIUAX XapaKTepUCTUKY e TeTbHOCTH
YeJIoBeKa KaKk OTHOMY U3
perynupyoonmx (GakTopos B
9KOJOTMYECKHX CUCTEMaxX
52 | Iloroku BewecTBa u IToToku BemecTsa u OnpenenstoT MOHATHS, JlaBaTh OINPEEIEHNE TEPMUHAM. P - oprann3oBeIBaoT OcMBICTHBAIOT
SHEPTUU B HKOCUCTEME SHEpPruu B q)opMpreMBIe B XOJ€ U3y4EHUS Ha3swiBaTh TpynIbl OpraHu3MoB, BBITIIOJIHCHHUC 3aﬂaHI/Iﬁ yuuTen, C€AUHYIO MTPUPOAHYIO
AKOCHCTEME. TEMBI: «THPAMH/IA THCIICHHOCTH | COCTaBJISIFOLIUX Tpg(bI/I‘ICCKy}O JIeTIaroT BLIBOZ[IéI o LEJIOCTHOCTh
CTPYKTYpY cO0OIIIeCTBa e3yabTaTaM padoThL.
[upamuas O6romaccel». PYKTYPY t pesy p
XapaKTepHU30BaTh IIOTOKU I1- ymerot paboTaTh ¢ TEKCTOM,
HHCICHAOCTH 1 HaioT XapakTepuCTHKY POy SHEPruM U BEIIECTBA B BBIJIEIIATH B HEM IIaBHOE.
OGHoMacchl ABTOTPO(HBIX U TeTEPOTPOGHBIX SKOCHCTEMAX, KOJTHYECTBEHHBIE
OpraHu3MoOB B SKOCHUCTEMCE. W3MEHEHHUs HepTuu B nporecce | K- BEIpaxaroT B OTBETaxX CBOH
PemaroT sxonoruueckue 3agauu Ha nepeHoca €€ 1o MAeBbIM MBIC/IH
TIPUMEHEHHE KOOI MIECKUX HEIAM, IIMPaMHIBL
3aKOHOMepHOCTeit YHCIEHHOCTH ¥ OMOMAacCHlI. 5
OOGOCHOBBIBAaTh HETIPEPHIBHBIN
MIPUTOK BELIECTB U3BHE KaK
HEOOXOIMMOE YCIIOBHE
(O YHKIIMOHHUPOBAHUS
skocucTeMbl. COCTaBIATH LETTH
MTUTaHNS

53 | CamopazButue Camopa3BuTHe OnpenensroT MOHATHS, JlaBaTh ONpPEEIICHIE TEPMUHAM. P- Pa3zBuBaroT HaBBIKK OCO3HAIOT aKTHBHOE
IKOCUCTEMBI. YKOCUCTEMBI. q)OpMI/IpyeMLIC B XOJI€ U3YUECHUS HaswiBaTh BHUbBI CaMOOIICHKHU U CaMOaHaJIn3a. B3aPIMOI[eI>iCTBPIe
DKOJNOTHYECKAs DKOJNOTHYECKAs TEMBI: «PABHOBECHE», KTIEPBUYHAS GHOreOLCHO30B; NEPETUCIATD II- ymetoT cTpyKTypUpOBaTh KUBBIX OPraHUsMOB €

OXpaHHBIE MEPOIPUSTHS I10 yueOHBII MaTepHal, BBIACTATh B | OKpY’Karomel cpeou.
CYyKIIeCCHUs CYKLIECCHSL. CYKLIECCHSD», «BTOPHUYHAS
COXPaHEHHUIO DKOCUCTEM HEM IJIaBHOE
PaBHOBecHe. CYKILIECCHSI».
XapaKTepU30BaTh K- BBICKa3BIBAIOT CBOIO TOUKY
HepBuunas XapaKTepu3yIOT MPOLECChHI SKOJIOTHYECKYIO CYKIIECCHIO, €€ 3peHus
CYKLIECCHSL. CaMOpPa3BUTHA YIKOCUCTEMBL. NPUPOIY ¥ MEXaHU3MBI; CTAJANN




Bropuunas
CYKIECCHS

CpaBHHUBAIOT IIEPBUYHYIO U
BTOPUUHYIO CYKIIECCUH.
PazpabatsiBatoT ruiaHa ypoka-
SKCKypCHH

CyKueccu (TIepBUYHYIO,
BTOPUYHYIO); 00OCHOBEIBATH
3Ha4YeHHE CYKIIECCHH.
Briienste cxoncTBa v pa3inaus
B (DYHKIIMOHUPOBAHUH
HA3EMHBIX W BOJHBIX
aKocucteM. JlaBath
XapaKTEPUCTUKY JEATEITHbHOCTH
YeJloBeKa Kak OJJHOMY U3
perynmmpyoonmx (GakTopos B
9KOJIOTMYECKHX CUCTeMax

54 |0600maromuit ypok — DKCKypcHs B T'oToBAT OTUET 00 IKCKYpCUU JlaBaTh OIpeJieJIeHNe TEPMUHAM. P:YMeroT opraHu3oBbIBaTh BriOupator 1ieneBsie U
BKCKYpCHS GHOreOLIeHO03 Has3biBaTh 351eMEHTBI BBINOJIHEHHE 33/IaHUH YUUTENS, | CMBICIOBBIE YCTAHOBKH
OMOLIEHO30B; MEPEUUCIIATh UX aHAJIM3UPOBATH PE3YTbTATHI B CBOMX JICHCTBUSX U
CBOICTBA 1 3HAUEHUE cBOeil paboTHI Ha ypOKe. MOCTYTKAX .
XapaKTeprU30BaTh 0COOCHHOCTH [1: YMeroT BoCpOM3BOANUTH
nH(pOpMaLIUIO 10 TAMSITH,
J1aBaThb OMNPCACIICHNUE ITOHATUAM,
CTPOUTH PEUYEBBIE
BbICKA3bIBAHUA, yCTaHaBJ'II/IBaTL
MIPUYIHHHO-CIIEJICTBEHHBIE
CBSI3H.
K: Ymenue pabotats B
rpymmnax, o0CyXJ1aTh
55 | Buocepa. Buocoepa. Omnpenensiot noHsTUs «Ouocdepa», | NaBaTb ONpelelCHUE TEPMUHAM. | P- BBIENAIOT U OCO3HAIOT TO, Oco3HaBaTh €AMHCTBO
CpenooGpa:;yfomaﬂ Cpeﬂoo6pagyfomaﬂ «BOJHAS Cpefay, «Ha3eMHO- Ha3swiBaTh Cpe€abl JKU3HU JKUBBIX YTO YK€ YCBOCHO, BHOCAT " LOEJIOCTHOCTH
NETENBHOCTD EATETBHOCTD BO3/TYIIHAS CPEay, «TIOTBAY, OpraHu3MoB; haMHUINN YYESHBIX, HEOOXOANMbIE TOMOIHEHHSI. OKpYXKaIOIIero Mupa.
pabotaBmx B 061acTH I1- uccrnenyroT, HaXOIAT U
OpPTraHU3MOB OpPTaHU3MOB «OpraHu3MBbI KaK cpesia OOUTaHHsD»,
. U3ydeHus1 onocdepsl 0TOMparoT HEOOXOTMMYIO BEICTpanBath
«MEXaHH9IEeCKOe BO3ICHCTBHUEY,
OpPTaHU3MOB K >KU3HH B nuHpopmanuro u COBCTBEHHOE
«(pu3nKo-XUMHYIECKOE BO3ICHCTBUEY, ONIPEIENICHHON cpejie CTPYKTYpHPYIOT e HETOCTHO®
«TepeMeIIeHIE BEIIECTBAY, «TyMYC», XapaKTepHU30BaTh CPE/Ibl MHpPOBO33pEHHE
«buIbTpaLUD». OOMTaHUS OPTaHU3MOB, K- cirymaror yamrens,
XapakTepusyloT 6rochepy Kak 0COOEHHOCTH Pa3IMIHBIX CPel OTBEYAIOT Ha BOIIPOCHI
TII00ANTBHYIO SKOCHCTEMY. JKH3HH, TIPHCIIOCOGICHNA
. JKUBBIX
[IpuBomAT MpUMEPHI BO3ACHCTBHSA
OpPTaHU3MOB K JKU3HU B
JKUBBIX OPTAaHU3MOB Ha Pa3UIHBIC OTIpE/IENERHO Cpesie, KOTOpbie
CpEabl KU3HU BEIPA0OTAINCH B MTPOIIECCe
56 | Kpyrosopor BeiiectB B | KpyroBopot Bemiects | OnpenenstoT moHATHS JTaBaTh OTIPEJIEIICHIE TePMUHAM. P : camocTosITehHO CTABAT Y4uThCS OCMBICIHBATH

ouochepe

B Omocdepe.
buoreoxumuueckuii
nuki. buorennnie
(muTaTeTHHEIC) Bele
CTBa.
MuxkpoTpodHbIe 1

«OMOreOXUMHUYECKUH IIUKID»,
«OHOreHHBIC

(mUTaTETHHEIC) BEMIECTBAY,
«MHKpPOTPOQHBIC BEIIECTBAY,
«MaKpOTPOGHBIC BEIIECTBAY,
«MHKPOIJIEMEHTEI.

HaseiBate OMOreHHEBIE
QJICMCHTBI; IEPCUYUCIIATH
OHOreOXUMUYECKHE U KJIbI

XapaKTepPHU30BaTh OCOOCHHOCTH
KpYyroBOpOTa BEILECTB B
IPUPOJIE, Er0 3HAYECHUE;

HEeNn paboTHI, COCTABIISIOT
IUIaH ¥ IIOCJIEN0BATEIBHOCTD
JNIECTBHM OIICHUBAIOT CTEIICHD
YCIICITHOCTHU CBOCH
WHIUBUAYaTEHOM
00pa3oBaTenpHON
JIeSITeILHOCTH.

3HAYNMOCTb ,Z[aHHOI>'I
TEMbI, YIUTLCA
HCIIOJIB30BAaTh CBOH
B3TUIAAbI JJIs1 pCIICHUSA
HpO6J'I€M " U3BJICYCHUA
JKM3HCHHBIX YPOKOB




MaKpOTPO(HBIE XapakTepu3yloT OCHOBHBIE TIOCIIE/ICTBHS HAPYIICHUS [To3naBarensHble YY1 : ymeroT
BeIleCTBa. OHOreoXMMHUYECKUE IUKIIBI Ha 3emie, | KPYroBopoTa BEHICCTB B HaXxOJIUTh HY>KHYIO
MHKpPOSITEMEHTHT HCTIONb3 YA HILTIOCTAIMH YUeOHHKA. orocdepe; OMOreOXUMUIECKHE HHPOPMAIIUIO, HCIONTB3YIOT
IIUKJIBI a30Ta, YIIIepoa u pa3IYHbIC MUCTOYHUKH
Y cTaHaBIUBAIOT IPUIUHHO-
dhocthopa; 0OBSICHATH POITH MOTyJYeHUs MH(OpMAITIH.
CHIEAICTBCHHDIC CBAIH MEMLY JKUBBIX OpPraHU3MOB B KommynukatusHele YY1 :
bromaccoii TIO/I/IEP’)KaHUN KPYroBOpOTa OTCTaBaIOT CBOIO TOUKY 3PEHHSI
(TpOMYKTUBHOCTBIO) BU/A U €T0 OMOTeHHBIX 3JIEMEHTOB MNPHUBOJST apT'yMCHTBHI,
3HAYCHUEM B MOICPKAHUH MOATBEPXKIAIOT UX TIPUMEPaAMH,
(yHKIIMOHUPOBAHUS COOOIIECTBA C NOCTOMHCTBOM IIPU3HAIOT
CBOH OIIMOKH U KOPPEKTUPYIOT
3HaHUs, B3aHMOOLIEHUBAIOT
Apyr Apyra.

57 | DBomtonys 6uochepsl | DBoOMIOLUS OnpenessifoT NOHSTHUS «KUBOE JIaBaTh OMpeJIeicHne TepMUHaM. | P- BBIIENAIOT U OCO3HAIOT TO, Oco3HaBaTh €ANHCTBO
ouochepsl. XKupoe BEIIIECTBO», KOMOTCHHOE BENIECTBO», | Ha3biBaTh OHOreHHBIC 4TO YK€ YyCBOCHO, BHOCAT 1 CJIOCTHOCTD
BEIIIECTRO. «OMOKOCHOE BEILIECTBOY», KKOCHOE >JIEMEHTBI; IEPEYUCIIATH HEOOXO/IMMBIC JIOTIONHCHHS. OKpYalomero Mupa.

. I1- uccnenyroT, HAXOIAT U
buorennoe BEILIECTBOY, «IKOJOTUUECKHIA OMOreOXUMHYECKUE IIHKITBI
0TOMparoT HEOOXOTUMYIO BhicTpansath
BEILIECTBO. KPH3HCY.
5 X 5 HH(OpMALIHIO 1 coOCTBEHHOE
HMOKOCHOE apakTepH3YIOT MPOLECCHl PAHHET0 | XapaKTepH30BaTh OCOOEHHOCTH
PaKTEpU3yIOT MPOLY p p P CTPYKTYPUPYIOT €€ LEIIOCTHOE

BenecTBo. Kocnoe 3Tama 3BOIIOLHHU OHochepsl. KPYroBOpOTa BEILECTB B MHPOBO33PEHHE LA
BEIIECTBO. CpaBHHBAIOT 0OCOOEHHOCTH HPUPOJIE, €ro 3HAYCHHUE; K- cimymaror yaunrens,
DKOJIOrM4eCKHii KPYrOBOpOTa YIJIepoJia Ha Pa3HbIX MOCIIE/ICTBUS HAPYILICHUS OTBEHAIOT HA BOIIPOCEI
KPH3HC JTamnax 3BoJolMU Orocdepbl 3eMin. | KpyroBOpOTa BEILECTB B

OOBACHSIOT BO3MOXHBIEC TPUIHHBI ouochepe; OMOreoXnMHYECKHe

9KOJIOTHYECKHUX KPU3HCOB. LIMKJIBI Q30Ta, YIIIeposa U

Y cTaHaBIUBAaIOT PUIMHHO- (docdopa; 00BACHATH POITH

CIIEICTBEHHBIX CBS3H MEXIY JKHMBBIX OPIaHM3MOB B

JeATENbHOCTBIO YelIOBeKa U HOJIEPKaHUU KPYTOBOPOTa

9KOJIOTHYECKHMH KPU3UCAMH OHOT€HHBIX 3JIEMEHTOB

58 | I'mmore3sl I'umotess OnpenesnsifoT NOHSITUS Ha3bIBaTh OCHOBHBIE TUIIOTE3bI P- BHOCAT HEOOXOMMBIE OCMBICTUBAIOT
BO3HUKHOBEHUS KU3HA | BO3SHUKHOBEHMUS «KpEearmoHu3M, BO3HHMKHOBCHM JKM3HHA JOIOJIHCHMS, BBIICIIAIOT 1 CIMHYIO IIPUPOIHYIO
KU3HIL «CAMOMPOM3BOIBHOE 3aPOKICHHE, XapaKTepH30BaTh OCHOBHBIC OCO3HAIOT TO, YTO TTOIUICIKHUT LEJIOCTHOCTb
THIIOTE3bI BOSHUKHOBEHUS YCBOCHHIO.
Kpeanmonuzm. «THIOTE3a CTALIOHAPHOTO .
C JKU3HU (KPEanoHU3M, I[1- cTpykTypupyIOT yaeOHBIH
aMOTpON3BOTIEHOC COCTOSHITD, «THIOTC3a pas3yMuus B MOAXOAAaX PEITUTUH MaTtepHal, BEIICISIOT B HEM
3apOK/ICHHE. MIAHCTIEPMHM», «THIIOTE3a ¥ HaYKH K 0OBSCHEHMIO [TIABHOE
I'nnoresa OMOXUMHIECKOH 3BOIIOLMID). BO3HUKHOBEHUSI JKU3HIL K- BOCIpUHUMAIOT
CTallHOHAPHOI'O XapakTepu3yr0T OCHOBHBIE TMIIOTE3bl | THUTIOTE3a CAMOIPOU3BOIIEHOTO MH()OPMAIHIO Ha CITYX,
cocTosiHUS. [MrmoTe3a | BO3HUKHOBEHWS KU3HU Ha 3eMIre. 3apOXACHNA XU3HW, TUIIOTE3a OTBEYATE Ha BONPOCEI YIUTEIIA
MIAHCTICPMHUHU. OG6CyKIat0T BOIPOC BO3HUKHOBeHHs | LAHCTICPMHUIL, THIIOTEsa
OMOXUMUYECKOH IBOFOLUH

I'unoresa KH3HH C OJJHOKJIACCHUKAMH U
OMOXUMHUYECKOH yUHTEIEM

9BOJIFOIINH




59 [PasButne npexacrasienuii | Passurue OnpenemnsroT HOHTHS a3bIBaTh JTAITbl PA3BUTHS P- BHOCAT HEOOXOJIMBbIE (OCMBICTHBAIOT EUHYIO
0 MPOUCXOXKICHUN TIPE/ICTaBIICHNH O «KOalepBaThl», «IPOOUOHTE, peNCTaBICHUI O BOSHUKHOBEHUH [TOTIOJIHEHUS, BBIICISIOT U [IPUPOIHYIO LETOCTHOCTD
pku3HH. COBpEMEHHOE MPOMCXOXKIEHUH «THIIOTE3a CUMOHOTHYECKOTO H3HH PCOSHAIOT TO, YTO HOMEKUT
COCTOSIHHE TTPOOIIEMBI KHU3HU. TIPOUCXOXKIEHHS DYKAPHOTHIECKUX APAKTCPUIOBATE OCHOBHBIC ITATILIYCBOCHIIO. .
pa3BUTHS KI3HU Ha 3eMIIe; [1- cTpyKTypHpYIOT yueOHBII
CoBpemMeHHOE KJIETOK», «THIOTE3a NPOUCXOKNCHUA L6y AGHOrEHHOrO MaTepHaJT, BBUICISIOT B HEM
COCTOSIHUE 9YKapUOTHYECKUX KIETOK U UX SapOK/ICHUS KU3HN 1 ee FIaBHOE
poOIIEMBI OpraHouJ0B IIyTEM BILTYMBAHMSA PKCIIEpUMEHTAIbHOE K- BOCIpHHUMAIOT HH(OPMAIIHIO
KJIETOYHON MeMOPaHBI», «IIPOr€HOT», HOATBEPKACHHE (THIIOTE3a Ha CIIyX, OTBEYaTh HA BOIPOCHI
«9y0aKTepU», «apxebaKTepum». Onapuna — XonzeiHa); yqUTeIIs
XapakTepu3yroT OCHOBHBIE ATaITbI COBPCMCHHBIC THIIOTCSBI
BO3HUKHOBEHHMS M Pa3BUTHS KU3HU [IPOHCXOICICHHA U3 HH
Ha 3eMie.
OnuCHIBAaIOT MOJIOKEHUST OCHOBHBIX
TUII0TE3 BO3HUKHOBEHUS KHU3HH.
CpasnusioT runore3sl A.M.Onapuna
u JIx. XonpaeitHa.
OO0cyx a0t IpodIEeMBI
BO3HUKHOBEHHMS ¥ Pa3BUTHSI YKU3HU C
OJIHOKJIACCHUKAMU U YUHUTEJIEM
60 | Pa3Burue »KM3HU Ha OcHOBHBIE 3Talb OmnpenensoT IOHATUS «IPay, Ha3bIBaTh APbI U NEPHOIBI, P- BHOCAT HEOOX0OqHUMBIE OcMbICTHUBAIOT
3emite. Dpsl Ppa3BUTHS KU3HHU Ha «IIEPHOIY, «IIIOXA», «KaTapXe», KPYIHBIC apOMOP(03bI JLOITOJTHCHHA, BBIACIIAIOT U CAUHYIO IIPUPOSHYIO
XapaKTepHU30BaTh COCTOSTHUE OCO3HAIOT TO, YTO MOJICIKUT LEJIOCTHOCTh

JpeBHENLIEN U
JpEBHEN KU3HU

3emite. Dpsl
JpEeBHENIIEN U
JIPEBHEN KU3HU

«apxeu», «IpoTepo3oi»,
«ITaJIC030M», «ME3030i»,
«KAMHO30M», «I1aJICOHTOJIOTHS,
«KeMOpHit», «OPIOBUKY», «CHIYP»,
«JIEBOH», «KapOOHY, «IIEPMbY,
«TPUIOOHUTBD), «PUHUODHUTHD),
«KHCTENepsIe PhIOBD»,
«creromedanbDy, KIXTHOCTET,
«Teparcuapl». XapaKTepu3yoT
pa3BUTHE KI3HHA HA 3eMIIe B 3PBI
JIpeBHENUIIEH U TIPEBHEN KU3HHU.
[IpuBoAAT IPUMEPHI OPTaHU3MOB,
HACEJISBIINX 3EMITIO B DPHI
JIpeBHEWIIEN U TIPEBHEN KU3HHU.
YcranaBauBarOT NPUIUHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY
YCIIOBHSIMU CpENbl OOUTaHUS U
SBOJIIOLIMOHHBIMHU MPOLIECCAMU Y
Ppa3IUYHBIX TPYII OPraHU3MOB.
CMBICIOBOE YTEHHUE C MOCTAEAYIOLUM

OpraHU4ecKoro MHpa Ha
MIPOTSHKEHUH apXEHCKOM 3pBl,
Ba)KHe#IIMe apoMop o3k
apXEHCKoH,

YCBOGHHIO.
I1- cTpykTypupyIoT yaeOHBIH
MaTepHal, BEIIEISIOT B HEM
IJIaBHOE
K- BocmpuamMMaioT
nH(OpMAaLIUIO HA CITYX,
OTBEYaTh Ha BOIPOCHI YUUTEIS




3aI10JIHCHUEM Ta6J'II/IIII)I

61 | Pa3BuTHe Xn3HU B PazBuTHe Xn3HH B OnpenemnsroT NOHITHS KTPHACY, Ha3bIBaTh APBI U IEPHOIBI; P- BHOCST HEOOXOTUMEBIE OCMBICTHBAIOT
Me3030€ U KaifHo30€ Me3030€ U KaifHo30€ «Opay, «Me», «IUHO3aBPb», KpYIHbIC apOMOP(HO3bI 1 JTOTOHECHHS, BBIACIAOT U CANHYIO IIPUPONHYIO
«CyMHUATBIE MJIEKOHTAIOIINE, WIN0a/IaNTalN OCO3HAIOT TO, YTO MOICIKUT LEJIOCTHOCTh
XapaKTepHU30BaTh COCTOSTHUE YCBOEHHIO.
«TUTalleHTapHbIe MIIEKOITUTAIOIINE, N
OpraHu4ecKoro Mupa B I1- cTpyKTYpUpPYIOT y4eOHBIH
«I TCHY», «HCOTCHY
ajcoreH, «HEOTeH», M€3030€, OCHOBHbIE MaTepHall, BEIJICISIIOT B HEM
«aHTPOIOTeH». apoMopdo3bI ¥ UANOATATITAITIH, IJIaBHOE
XapakTepu3yloT OCHOBHBIE IIEPUOMBI | pa3BUTHE KM3HH B KAHO30€; K- Bocnpunumaror
Pa3BUTHSA KM3HH Ha 3eMJI€ B M€3030€¢ | 3HATh OCHOBHBIE HAIIPABIICHUS nH(pOopMaLHUIO Ha CITYX,
1 KaiiHO30e. 9BOJIOLIUH PACTEHUI U OTBEYaTh Ha BOMPOCHI YUUTEINS
TIPHBOZIST PUMEPHI OPraHH3MOB, KHUBOTHBIX. OOBSCHATH CMEHY
TOCIIO/ICTBYIOLIMX TPYII
HaceJsBIINX .
. pacTeHUid ¥ JKMBOTHBIX
3eMITio B KaifHO30€ ¥ ME3030€. (IPMBOMTH TIPHMEPBI
Y craHaBIuBaOT NPUUUHHO-
CIIE/ICTBEHHBIE CBSI3U MEXKY
YCIIOBHUSIMHU CPEZIbl OOUTaHUS U
OBOJIIOIIMOHHBIMU NIPOLIECCaAMU Y
Pa3IMYHBIX TPYII OPTaHU3MOB.
CMBICTIOBOE YTEHHE C TIOCIIEIYIOITNM
3aM0JHEHUEM TAOJIULIBI.
PazpabarsiBatoT raHa ypoka-
9KCKYPCHH B KpacBEIUECKUI My3el
WM Ha TeOJIOTHYECKOe OOHAKEHHUE
62 |O600uIatoImuiA ypoK- DKcKypeus B TotoBsT oTueT 00 3KCKypCcUn JlaBaTh ONpEJEICHUE TEPMHHAM. P:VMeroT opraHu30BBIBaTh BeiOuparor 1enessie u
BKCKYpCHS KpaeBeIUeCKHii Ha3zbiBaTh 3BOMIOIMOHHBIE BEITIOJTHEHHE 3aJaHUN YIUTENs, | CMBICIOBBIC YCTAHOBKU
My3eit I Ha STambl B )KU3HU 3eMITH, aQHAJIM3UPOBATH PE3YJIbTATHI B CBOMX JIEHCTBUSX U
MEPEYUCIIATh UX CBOMCTBA U cBOeH pabOTHI Ha YpOKe. MOCTYIIKaXx .
TeoJIOTHIecKoe
3HAYEHHUE I1: ¥Mmeror Bocipon3BOIUTh
OOHa)KEHHEe
XapaKTepHU30BaTh OCOOEHHOCTH MH(OpPMAILIHIO 110 TAMSITH,
JTaBaTh OTIPEJIEIICHIE TOHATHSM,
CTPOHTH pEUEBEIC
BBICKa3bIBaHUS, YCTAaHABINBATH
MIPUIHHHO-CIIEJICTBEHHBIC
CBSI3H.
K: Ymenne paborats B
rpymmax, 00CyXIaTh
63 AHTpOTIOr€eHHOE AHTpoOTIOTeHHOE OnpenemnsroT HOHATHS P- BHOCAT HEOOXOIMBIE (OCMBICTHBAIOT EANHYIO
BO3JICIICTBUE Ha BO3JICHCTBUE Ha «aHTPOIIOr€HHOE BO3/ICUCTBUE HA TOTIOJTHCHHMSI, BBIACIIIOT M MPUPOIHYIO LETOCTHOCTh
ouocdepy ouocdepy. ouocdepy», «Hoochepar, PCOSHAIOT TO, UTO MOATCKHAT
CBOCHHIO.
Hoocgepa. «TIPUPOITHBIE PECYPCHI». 4 .
[1- cTpyKTypHpYIOT yueOHBIH
[Ipuponusie pecypcsl | XapakTepHu3ylOT YeIOBEKa Kak

MaTCpual, BBIACISAOT B HCM




6I/IOCOHI/IZU'H>HOC CyHLIECTBO.
OrnuchIBaOT OKOJIOTMYCCKYIO
CUTyalluto B CBOEH MECTHOCTH.
VcraHaBauBaioT MMPUIUHHO-
CJICACTBCHHBIC CBA3U MCKIAY
JACATCIIBHOCTBIO YEJIOBCKA U
OKOJIOTMYCCKUMU KpU3UCaMH

[JIaBHOC

K- BOCIIpHHUMAIOT WH(OPMAIIHIO

Ha CIIyX, OTBEYaTh HA BOIIPOCHI
YIUTEIS

64 |OcHOBHI pamoHanpHOrO | PamponansHoe OnpenensifoT MOHATHS P- BBIIENAIOT ¥ OCO3HAIOT TO, Oco3HaBaTh €ANHCTBO
PUPOIAOI0IBL30BAHUS MPUPOAOIIONL30BAHU | «pallMOHAJIBHOE 4TO YK€ YCBOCHO, BHOCAT M 1ICJIOCTHOCTH
e. O06mrecTBO TPUPOIONONBE30BAHUEY, «OOIIECTBO HEOOXOMMBIE JIOTIONIHEHUA. OKPY>Karolero Mupa.
[1- uccnenyrot, HaXoAAT U
OJIHOPa30BOT0O OJTHOPa30BOI'0 TOTPEOIICHHSD). OTOHPAIOT HEOBXOIMYIO
notpedneHus XapaKTepu3yrT COBPEMEHHOE Brictpansats
6 MHDOPMALHIO 1 coOCTBEHHOE
YeJIOBEYECTBO KaK «OOILECTBO
1 CTPYKTYPHUPYIOT €€ LIEJIOCTHOE
OJIHOPA30BOT'0 TOTPEOIICHHSD). MUPOBO33PEHHE IIH
OOCYX1at0T OCHOBHBIE MPUHIIUIIBI K- cinymator yaurens,
palroOHAIBHOTO UCIIOJIb30BAHNUS OTBEHAIOT Ha BOIPOCHI
MPUPOIHBIX PECYPCOB
65 |O6obuIaroIMi ypoK- Ypok-koHpepeHIHs BricTynaroT ¢ cooOIIeHHIMH 110 JlaBaTh OMpPE/ICIICHHE TePMUHAM. P:YMeroT opraHn3oBbIBaTh BrIOHparoT 11e1eBbIC 1

KOH( epeHIIUs

teme. [IpencTaBisioT pe3ynbTaThl
yueOHO-HCCIIe10BATEIBCKON
IIPOEKTHOM JEATENBHOCTH

Ha3wiBaTh OCHOBHBIC
r7100aJIbHBIE TIPOOIEMBI
YeIIOBEYECTBA; MEPEUNCIIATh UX
CBOMCTBA ¥ 3HAUYCHUEC
XapaKTepHU30BaTh 0COOEHHOCTH

BBITIOJTHEHHE 3aJaHUH yUHUTeNs,
AQHAIN3UPOBATh PE3YIBTATHI
cBOeH pabOTHI Ha YpPOKe.

I1: ¥Mmeror Bocipon3BOIUTh
nH(pOpMaLIHUIO 110 TAMSITH,

JAaBaThb ONPEACICHNUE ITOHATHAM,

CTPOHTH PEYEBBIE
BBICKa3bIBaHMs, YCTAHABINBATD
NPUYHHHO-CIICICTBCHHbIE
CBSI3H.

K: Ymenne paborats B
rpymmax, 00CyXIaTh

CMBICIIOBBIC YCTAHOBKU
B CBOMX JICHCTBUAX U
MOCTYIIKAX .

3 4aca — pe3eps.




JINCT KOPPEKTHUPOBKHU Y4eOHOU MPOTrPAMMbI

Ne
ypoKa

Tema ypoka

IIpuyuHa U3MEHEeHUH B IporpaMmme

Cnocod KoppeKTHPOBKH




