IHHOACHUTEJIBHASA 3AIINCKA

Paboyas mporpamma cocTaBiieHa Ha OCHOBE:

Oepnepanbubiii 3akoH Poccuiickoir ®enepaunu ot 29.12.2012 roma Ne 273- ®3 «O6 oOpa3zoBaHuu B
Poccuiickoit @enepanuun» (¢ usmenenusimu ot 13.07.2021r.).

[Tpuka3z MunucrepctBa npocsemierust P® ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsaka opranuzauuu u
OCYIIECTBIICHUSI 00pa30BaTEIbHON JEATEIFHOCTH IO OCHOBHBIM 00II€00pa3oBaTebHBIM NPOTPAMMaM -
00pa3oBaTebHBIM POTPaMMaM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 U CPEIHETO 00IIEero 00pa3oBaHUsD.
[Ipuka3 MunucrepctBa oOpa3oBanust U Hayku P® «OO0 yrBepkaeHUM (enepajbHOIO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOTO oOmiero oOpazoBanmsi» oT 17.12.2010r. Nel897 (B pen. Ilpukaszos
MunoOpHayku PO ot 29.12.2014 1. Ne 1644, ot 31.12.2015 r. Ne 1577, npuka3z MuHHCTEpCTBA IPOCBELICHHS
P® ot 11.12.2020 1. Ne 712).

[Ipumepnass ocHOBHas oOpa3oBaTelbHAs MIPOTpaMMa OCHOBHOTO 00IIero oOpazoBaHus (0100peHa pelieHneM
(denepaibHOrO0 y4eOHO-METOIUYECKOrO0 OO0beIMHEHUs: Mo o0meMy oOpa3zoBaHuio, npotokon Ne 1/15 ot
08.04.2015 denepanpHOrO yueOHO-METOAMUECKOTO 00BEAMHEHUS TI0 00IIeMy 00pa30BaHUIO).

[Ipuka3 MunuctepctBa npocsenienust Poccuiickoit @enepanuu ot 20.05.2020 Ne 254 «O06 yTBepkIeHUU
(denepanbHOrOo TMepeuHss Y4YEOHUKOB, JIOMYIIEHHBIX K HCIOJIb30BAHUIO TMPU pealu3aludl HUMEIOIINX
rOCy/IJapCTBEHHYIO aKKpeIUTAlMI0 00pa3oBaTelbHBIX MPOTpaMM HayalbHOIO OOIIEro, OCHOBHOTO OOILEro,
cpenHero oOmero 0o0pa3oBaHUsA, OCYHISCTBISIONIMMHU 00pa30BATEIbHYIO NEATEIbHOCTE» (C M3MEHEHHSIMU
npuka3 MunucTtepcTBa npocsenienus poccuiickoit @eneparuu ot 23.12.2020 r. Ne 766).

[IpumepHO#l mporpaMMbl OCHOBHOTO 00Iler0o 00pa3oBaHus MO OHOJIOTUH, HA OCHOBE aBTOPCKOW MPOrpaMMbl

B.B. Ilaceynuka, C.B. Cymaroxuna «buonorus. 5-9 kiace»
7. YcraB MAOY COII Ne 1.
8. OcHoBHasi oOpa3oBaTelibHas MporpaMMa OCHOBHOIO 00Iero obpaszoBaHus, nmporpamma Bocnutanus MAOY
COII Ne 1.

ConeprxatenbHbIN cTaTyc MporpaMmbl — 6a3oBasi. OHa OoNpeensieT MUHUMANbHbIU 00beMm CONEPKaHMs Kypca
OWOJIOTUH TSI OCHOBHOM IIKOJBI M MpeaHa3HaueHa s peanusanuu tpedoBanuit ®I'OC BTOpOTo MOKOJEHUS K
YCIIOBHUSIM U PE3yJbTaTy 00pa30BaHMs 00yUJaIOIIUXCsl OCHOBHOM IIKOJIBI IO OMOJIOTHH COTJIACHO y4eOHOMY IIIaHy.

VYyeonuk: buonorus. 9 kmacc: yue6. [ns obmeobOpazosar. yupexaenuit / B.B. Ilaceunuk, C.B. Cymaroxun, I'.C.
Kanunosa, 3.I'. 'anontok; nox pen. B.B. Ilaceunuka.— M.: IIpocsemenue, 2019 r. (JIunus xxu3un).

Jlannass pabouass mporpamma 1o Ouosiormu — 9 kmacc. «buonorus. Beeaenue B oOmIyt0 OHOJIOTHIOM
MMOCTPOCHA HAa OCHOBE (PYHIAMEHTAIBHOTO sJIpa COJEp)KaHUs OCHOBHOTO OOIero oOpa3oBaHus, TPeOOBaHHM K
pe3ynbpTaTaM O0CBOEHHUS OCHOBHOM 00pa30BaTEIBHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, TpeOOBaHUI K
CTPYKTYpe OCHOBHOW 0Opa3oBaTeIIbHOM NPOrpaMMbl, MPOMHUCAaHHBIX B DenepallbHOM TOCYIapCTBEHHOM
00paszoBaTeIbHOM CTaHJapTe OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke KoOHIeNnuwu AyXOBHO-HPABCTBEHHOTO
pa3BUTUS M BOCHHMTAaHMsS TrpaxaaHuHa Poccun. B Hell Takke y4MTHIBAIOTCSI OCHOBHBIE WJIEU U IOJIOKEHHS
MPOrpaMMbl pa3BUTHUS U (OPMUPOBAHUS YHUBEPCAIBHBIX Y4YEOHBIX JACUCTBUN oOOydarouuxcs s 0OIero
oOpazoBaHwUsI.

[IpencraBnennas pabodas mporpaMMa COOTBETCTBYET aBTOPCKOW MporpaMme OCHOBHOTO OOIero
obOpazoBanus o ouosioruu noj pexa. B.B. [Taceunuka.

B mporpamMe ocoboe BHUMaHHE yIIEIEHO COJIEPKAaHUI0, CIIOCOOCTBYIOIMEMY (POPMUPOBAHUIO COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KapTUHBI MUPA, NMOKa3aHO MPAKTHUECKOEe MPUMEHEeHHe Ouosiornyeckux 3HaHuil. M3yueHue
OMOJIOTHH TI0 TIpe/yIaraeMoi MporpaMMe Mpernoiaraet BeJeHne GeHoI0rnueckux HaOMroAeHUH, OTIBITHUYECKON U
MPaKTHYEeCKOU paboThl. [l MOHUMaHUS yJalllUMHCS CYIIHOCTH OMOJIOTUYECKUX SIBICHHUI B MPOTpaMMy BBEICHBI
nabopatopHble pabOThl, SKCKYpCHH, AEMOHCTPAllMM OIBITOB, TNpoBeAeHHE HaOmoaeHud. Bce 310 maer
BO3MOYKHOCTb HAIIPaBJICHHO BO3JECWCTBOBATh HA JIMYHOCTH YYallerocs: TPEHUPOBATh MaMAThb, pPa3BUBATh
HaOM0JaTeIbHOCTh, MBIIIJICHHE, 00y4aTh MpHUEMaM CaMOCTOSITENIbHON y4eOHOW IeATeIbHOCTH, CIIOCOOCTBOBATH
Pa3BHUTHIO TIOO03HATENIFHOCTH U UHTEPECa K IPEIMETY.

Ilean 0HOJI0rMYecKOro 00pPa30BAHUA B OCHOBHOM IIIKOJIIC d)ODMVHI/IDVIOTCSI Ha HECKOJBbKHUX YPOBHAX!:
FJ'IO68.J'H:HOM, MCTAINMPEAMCTHOM, JIMYHOCTHOM M IMPEAMCTHOM, a TAKKC Ha YPOBHC TpeGOBaHI/Iﬁ K pe3yjibTaTaM
OCBOCHHA COACPIKAHUA TPCAMCTHBIX IIPOIrpaMM. I'moGanbHbIE JA(SAN051 OHOJIOrUYECKOro 06p3.30BaHI/ISI SABIIAKOTCA




06H_[I/IMI/I JJIA 0CHOBHOI>'I nu CTapI.HCﬁ IIIKOJIBI. OHI/I OHpeI[eHHIOTCSI COIIMAJIBHBIMHU Tpe60BaHI/I5IMI/I 1 BKIIIOYAOT B
ceost:

o conmuaTu3anmu oO0yJaeMbIX KaK BXOXJICHHE B MHUP KYJAbTYpbl M COIMAIBHBIX OTHOIICHUH,
oOecrneunBaroNiee BKIIOYCHNUE YUAINXCs B Ty WIM UHYIO TPYIITY WK OOIIHOCTh — HOCUTEINS €€ HOPM, IICHHOCTEH,
OCBaMBAEMBbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KUBOU MPUPO/IBI;

o NpuodleHne K T03HABATENILHOM KyJIbType KaK CHCTEME IO3HABaTEIbHbIX (HAYyYHBIX) ILIEHHOCTEH,
HAKOIUICHHBIX 0OIIECTBOM B c(hepe OMOJIOTUYECKON HAYKH.

buonoruyeckoe oOpazoBaHue MPU3BAHO 00ECIICUUTD:

¢ OpPHEHTALMIO B CUCTEME MOPAJIbHBIX HOPM U LIEHHOCTEH: MPU3HAHUE BBICOKOM LIEHHOCTU HU3HU BO BCEX
MPOSIBJICHUSX, 3/I0POBbSI CBOETO W JPYIHX JIIOJICH; KOJIOTHYECKOE CO3HAHHWE W BOCIHUTAHUE JIFOOBH K
MIPUPOJIE;

e pa3BHTHe N03HABATEJIbHBIX MOTHBOB, HAalpaBJIEHHBIX HA MOJY4YEHHE HOBOIO 3HAHHA O >KMBOW MPUPOE,
MO3HABATENIbHBIX KAaYeCTB JIMYHOCTH, CBSI3aHHBIX C YCBOCHHEM OCHOB HayYHbIX 3HAHUH, OBIAJCHHEM
METOJIaMH1 UCCIIEIOBAHUSI PUPOJIbI, POPMUPOBAHUEM MHTEUICKTYaTbHBIX YMEHUI,

e OBJIAJleHHe  KJIIOYEBBIMH  KOMIETEHTHOCTSAMH:  y4eOHO-TIO3HABATEIbHBIMU,  HWH(POPMALMOHHBIMH,
IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMU;

e (opmupoBaHue y 0OyJarOIIMXCs MO3HABATEIBLHON KYJIbTYpPHI, OCBAUBACMON B MPOIIECCE MO3HABATEIHHOM
NEeSITeNIbHOCTH, U ACTETUYECKOM KYIbTYPhI KaK CIIOCOOHOCTH K AMOIMOHAILHO-IIEHHOCTHOMY OTHOIIEHUIO K
00BeKTaM )KHUBOU MIPUPOJIBI.

OT6op comepkaHusi B IpOrpaMMe MPOBEACH C YYETOM KYJIbTypOCOOOpPa3HOTO TMOAX0/a, B COOTBETCTBUU C
KOTOpPHIM y4aliuecs JOJDKHBI OCBOUTH COJAEp)KaHWEe, 3HauuMMoe Uil (OopMHpOBaHHS IMO3HABATEIbHOM,
HPABCTBEHHOW U ACTETHYECKON KyJIbTYpbI, COXpAaHEHHUS OKPYXKAIOIIEro Cpeabl U COOCTBEHHOTO 3/I0POBbS, UIf
MOBCEAHEBHOM KU3HU U MPAKTUUECKON JEATETHHOCTH.

[Toctpoenne y4yebHOrOo coaepkanus Kypca Ouonorun cornacho YMK  moa.pen.B.B.ITaceunuka
OCYILIECTBJISIETCS TTOCIIEI0BATENILHO JIOTUKE OT OOILIEro K 4YaCTHOMY C YUE€TOM pealHu3aliil BHYTPUIIPEIMETHBIX U
MEXIpPEIMETHBIX  CBsi3el. B OCHOBY TMOJIOXEHO  B3aUMOJCHCTBHE  HAY4YHOTO, T'YMaHHCTUYECKOTO,
aKCHOJIOTUYECKOTO, KYJIBTYPOJIOTHYECKOTO, JUYHOCTHO-AESITEIbHOCTHOTO, HUCTOPUKO-TIPOOIEMHOTO,
MHTErPaTUBHOTO, KOMIIETEHTHOCTHOTO TOIXO0B.

Copep:xaHue Kypca HalpaBJIeHO Ha (OPMHPOBAHHE YHUBEPCAIBHBIX YUeOHBIX JIEHCTBUM, 00eCeUnBaIOIINX
pa3BUTHE MMO3HABATEJIBHBIX 1 KOMMYHUKATUBHBIX KaueCTB JUYHOCTH. O0ydaromuecs BKIOYAIOTCS B IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIbHOCTh, OCHOBY KOTOPOI COCTaBIISAIOT TaKUe ydeOHbIE JeMCTBUS, KaK: YMEHUS BUJCTD
poOJieMbl, CTaBUTh BOIPOCHI, Kilaccu(PUIMpPOBaTh, HAOMIOAATH, MPOBOIAUTH Y4eOHBIE SKCIIEPUMEHTHI, JIeNaTh
BBIBOJIbI, OOBSICHSTD, I0KA3bIBATh, 3aIMILATH CBOU HJICH, AaBaTh ONPEACICHUS OHATUSAM, CTPYKTYpUPOBATh U JIp.
VYuyamuecss BKIIOYAIOTCA B KOMMYHHUKATHBHYIO YUEOHYIO JEATEIbHOCTh, IJIe MpeobaaaloT TakKue ee BHJbI, Kak:
YMEHHE TOJHO U TOYHO BBIPAKATh CBOM MBICIH, apryMEHTHPOBATh CBOIO TOYKY 3pEHHUs, paboTarh B IpyIIIe,
MPEJICTaBIATh U coo0marh WH(OPMAIMI0O B YCTHOM M MHUCBMEHHOM (opme, BCTymath B auanor u T.4. JaHHas
JeSITEeNIbHOCTD CBSI3aHA C BHEYPOUYHOH JIEATEIbHOCTHIO YUAILTUXCA.

MECTO YYEBHOI'O ITIPEIMETA, KYPCA B YYEBHOM IIJIAHE

YueOnHsbIit npeaMeT «buomorus» sABISETCA 00sA3aTEILHONM YaCThIO CCTCCTBCHHOHAYUYHbIX IIPEIAMCTOB,
3ajABJICHHBIX B y‘Ie6HOM IaHe 1mkoabl. Hacrosmas pa6oqaﬂ nporpamma 1o ouooruu JJIA 9 kmacca COXPAHACT
CO,Z[ep)KaTeJ'IBHHﬁ MHUHUMYM HpHMepHOﬁ nporpamMmal, COCTABJICHA HA OCHOBC COJACPIKaHUS aBTOPCKOﬁ nporpamMmaI
noAa. pen .B.B. Ilaceunuka. Ha ocBoeHue mporpaMmMmbl OTBOIUTCHA 2 yaca B HCACIIIO, B IO — 68 yacos.

B cooTBercTBUU C y‘Ie6HLIM IIJIaHOM KYpPCY Ouojoruv Ha CTYIICHU OCHOBHOT'O 061].161"0 06pa30BaHI/I}I
NpeaAMICCTBYCT KypC OKPYKAaroIIero Mmupa, BKJIIOYAIOIIHM HHTCIPpUPOBAHHBIC CBCACHUS U3 KYPCOB (I)I/I3I/IKI/I, XHUMUU,
6I/IOJ10FI/II/I, ACTPOHOMMHHU, FCOFpa(I)I/II/I. Ilo oTHOIIEHHUIO K KypCy OuoJIOruH JIaHHBIN KYypC ABJIAACTCA NPONCACBTU-
YCCKUM, B XOJAC OCBOCHHUA C€Io COACPKAHHUA Yy Yy4daAlIHUXCA (I)OpMI/Ipy}OTCSI SJICMCHTApPHBIC MNPCACTABJICHUA O
PacCTCHUAX, )KUBOTHBIX, rp1/16ax n GaKTepI/IHX, ux MHOFOO6pa3I/II/I, pOJik B IIpUPOJAC U KU3HU YCIIOBCKA.



IToMuMO 3TOrO, B Kypce OKPYKAIOIIETO MHUpa PacCMATPUBACTCS PsJ MOHATUN, UHTEIPATUBHBIX 110 CBOEH
CYIIHOCTH W 3HAYUMBIX JUISI TOCIEAYIOIIETO M3YyYCHHS CHUCTEeMAaTHYEeCKOTO Kypca OMOJIOTHH: TeJla M BEIECTBA,
HEOpPraHUYECKHEe U OPraHUYECKUE BEIIECTBA, arperaTHble COCTOSHUS BELIECTBA, UCIIapeHue, ouBa u Jip. Onupasich
Ha 9TH TOHATHS, YUUTEIb OHOJIOTHH MOXET 0oJiee TIOJTHO U TOYHO C HAYYHOW TOUKH 3PEHUSI PACKpPHIBATH (PH3HKO-
XUMUYECKHE OCHOBBI OMOJIOTMYECKHX MPOIECCOB U SBJICHUM, N3y4aeMbIX B OCHOBHOM IIKOJIE (TTUTaHUE, IbIXaHHUE,
oOMmeH

B cBoro ouepens, coaepkaHue Kypca OHOJOTMM B OCHOBHOHM IIKOJIE, BKIIIOYAIONIEE CBEICHUSA O
MHOT000pa3uu OpraHu3MoB, OMOJIOIMYECKON MPUPOJE U COLMATIBHOM CYIIHOCTH YE€JIOBEKA, CIIYKUT OCHOBOM IS
M3y4YeHUsl OOIUX OMOJIOTMUECKUX 3aKOHOMEPHOCTEH, TeOpHid, 3aKOHOB, TUIIOTE3 B CTApIIEH IIKOJE, TAe 0co0oe
3HaYeHHUE NPUOOPETAIOT MUPOBO33PEHUECKNUE, TEOPETUUECKUE TOHATHSL.

Taxum 06pazom, coaepkaHne Kypca B OCHOBHOM IIKOJI€ TPEACTaBISIET cO00# Ba)KHOE HEOTHEMIIEMOE 3BEHO
B CHUCTEME HENPEPHIBHOTO OMOJIOTUYECKOr0 00pa30BaHuUsl, SBIISIIOIIEECS OCHOBOM /ISl OCJIEAYIOLENH YPOBHEBOU U
npoduIbHOM MU depeHITHannu.

JMYHOCTHBIE, METAITIPEJJMETHBIE U TIPEJIMETHBIE PE3YJIbTATbBI
OCBOEHMUSA YYEBHOI'O IPEIMETA BUOJIOTI'US, KYPCA «BBEAEHHUE B OBLIYIO
BUOJIOI' N1O»

JlesTenbHOCTh 00pa30BaTEIHHOTO YUPEKIACHUS B 00YICHIUU OMOJIOTUN JOJIKHA OBITh HAaIIpaBJIeHa HA
JOCTHXKEHHE 00YJaIOLUMUCS CIEIYIOIINUX JUYHOCTHBIX pPe3yJIbTaTOB:
1) 3HaHME OCHOBHBIX IPUHIIMIIOB U MTPaBHJI OTHOILIEHUS K )KHUBOW MPHUPOJIE, OCHOB 3/I0POBOTO 00pasa xU3HU U
3I0POBBE-COEpPEraroNnX TEXHOJIOTHH;
2) peanu3anusi yCTAHOBOK 37J0pOBOTO 00pa3a KU3HH;
3) chopMHpPOBAHHOCTH MO3HABATENIbHBIX HHTEPECOB U MOTUBOB, HAIIPABJICHHBIX HA U3Y4YE€HUE KUBOM MPUPOIbI;
MHTEJJIEKTYaJIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYXACHUS, aHAIU3UPOBATh, CPABHUBATH, JIEJIaTh BBIBOJIBI U
Ip.); 3CTETUYECKOT0 OTHOIIEHHUS K )KUBBIM 0OBEKTaM.

MeTanpeaMeTHBIMH Pe3yJbTaTAMH OCBOCHHS BBIITYCKHUKAMH OCHOBHOM IITKOJIBI TPOTPAMMBI 110 OMOJIOTUH
SIBJISIIOTCSI:

1) oBnazgeHne COCTABISIOIIMMH UCCIEOBATEIbCKON U MTPOEKTHOM IEITEIbHOCTH, BKIIIOYAs YMEHHS BUIETh
po0JIeMy, CTaBUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3bI, ITaBATh ONIPEACICHHUS MMOHATHAM, KIaCCU(PUITUPOBATh,
Ha0IIOAaTh, MPOBOIUTH SKCIIEPUMEHTHI, IEJIaTh BEIBOJIBI M 3aKJIFOUCHHS, CTPYKTYPUPOBATh MaTepHrall, OOBSCHSTH,
JIOKa3bIBaTh, 3aIUIIATh CBOU HICH;

2) ymeHue paboTaTh ¢ pa3HBIMH UCTOUHUKAMU OMOJIOTMYECKON HH(POPMAIIMH: HAXOAUTh OMOJIOTHYECKYIO
MH(POPMAIIHIO B Pa3IMYHBIX UCTOYHUKAX (TEKCTE yUeOHUKA, HAYIHO-TIOMYJISIPHON JIUTEPATypE, OMOTOTHISCKUX
CJIOBapsIX W CIIPAaBOYHMKAX ), aHAJTM3UPOBATh U OIICHUBATh HH(POpMAIIHIO, MPeoOpa3oBhIBaTh HHPOPMAIIUIO U3
0JIHOH (DOPMBI B JIPYT'yIO;

3) crmocoOHOCTh BHIOMPATH IEJIEBBIC M CMBICIOBBIC YCTAHOBKH B CBOMX JACHCTBHUAX M IMOCTYIKAX 110 OTHOIICHUIO K
KUBOU MPUPOJIE, 3OPOBBIO0 CBOEMY U OKPYNKAIOLIUX;

4) yMeHHe aJleKBaTHO HCIIOJIb30BaTh PEUEBbIC CPEICTBA AJIsl AUCKYCCUU M apTyMEHTAlLlUU CBOEH MO3UIINH,
CpaBHHMBATh pa3Hble TOUKH 3PEHUs, ApTYMEHTHPOBATH CBOIO TOUKY 3PEHHsI, OTCTAUBATH CBOIO MO3ZUIIMIO.

HpeIlMeTHLIMI/I pe3yJabTaTaMMi OCBOCHU BBIITYCKHUKAMH OCHOBHOM IIIKOJIBI [IporpaMmsl 110 OHOJIOTHH SIBISIOTCH:

1. B no3HaBarenbHOM (MHTELIEKTYalbHOM) cdepe:

* BBIJIEJICHHUE CYILIECTBEHHBIX IPU3HAKOB OMOJIOTUYECKUX 0OBEKTOB (OTIUUYUTENbHBIX TPU3HAKOB )KUBbIX
OpPraHu3MOB; KJIETOK U OPraHU3MOB PacTE€HH, )KUBOTHBIX, TPHOOB U OAKTEpHii; OpraHn3Ma 4eloBeKa; BUJIOB,
AKOCUCTEM; Oroc(epsl) U MporeccoB (0OMEH BELIECTB U MPEeBpallleHUe SHEPIUH, TUTAaHKE, IbIXaHHUe, BhIJEIICHHE,
TPAHCIOPT BELECTB, POCT, PA3BUTUE, PA3MHOKEHUE, PETYISILNS )KU3HEAEATEIBHOCTH OPTaHu3Ma; KpyrOBOPOT
BEIIECTB U MPEBPALICHUE SHEPTUH B IKOCUCTEMAX);

* IpUBE/ICHUE JJOKA3aTENbCTB (APTyMEHTAIM) POJICTBA YEJIOBEKA C MIIEKOTIMTAIOIIMMH KUBOTHBIMU; B3aMMOCBSI3U
YeJI0BEKA U OKPY>KAIOIIEH CPE/Ibl; 3aBUCUMOCTH 30POBbS YEJIOBEKA OT COCTOSIHUS OKPYXKAIOIIEN Cpenbl;
HEO0XO0AMMOCTH 3aIUTHI OKPYXaOIeH cpeibl; COOMI0IeHUs Mep NMPO(PUIAKTUKH 3a00JI€BaHHM, BBI3bIBAEMBIX
pacTeHUsIMH, )KMBOTHBIMH, OaKTepHsiIMH, TpHOaMH U BUpycaMu, TpaBMaTu3Ma, crpeccoB, BUU-undexuumy,
BPEIIHBIX MTPUBBIYEK, HAPYILICHUS OCAHKH, 3PEHUS, CITyXa, HHPEKIMOHHBIX U MPOCTYAHBIX 3a00JIeBaHUH;




* KJaccuuKanus — onpezeIeHre NPUHAAISKHOCTH OMOJIOTHUECKIX 00BEKTOB K OTIpeIeIeHHON
CUCTEMAaTUYECKOU IpymIe;

* 00BsICHEHHE POJIM OUOJIOTUH B MIPAKTUYECKOMN IEATEILHOCTH JIIOJICH; MECTa U POJIM YeJIOBEKa B IIPUPOJIE;
POJICTBA, OOIIHOCTH TPOUCXOXKICHHS U ABOJIOIMH PACTCHHUI U )KUBOTHBIX (HA IPUMEPE COTIOCTABIICHHS
OTJENBHBIX TPYI); POJH PA3TUYHBIX OPraHU3MOB B KU3HHU YEJIOBEKA; 3HAYCHUS OMOJIOTHYECKOTO pa3zHO0Opa3us
IUIsl COXpaHeHUs: OMocQeppl; MEXaHU3MOB HACIEICTBEHHOCTH M M3MEHYMBOCTH, TPOSIBIICHHS HACIIEACTBEHHBIX
3a00JIeBaHUI y Y€IOBEKa, BUA000OPA30BaHUS U MPUCIIOCOOICHHOCTH;

* pa3IMyYeHHEe Ha TaOJIHUIaX YacTel M OPraHOUI0B KJIETKH, OPraHOB M CHCTEM OPTaHOB YEJIOBEKA; HA KHUBBIX
00BEeKTax 1 TaONHIaX OPraHOB [IBETKOBOTO PACTEHHSI, OPraHOB M CUCTEM OPTaHOB KUBOTHBIX, PACTCHUN Pa3HBIX
OTJIEJIOB, )KMBOTHBIX OTJEIBHBIX TUTIOB U KJIACCOB; HAaNOO0JIee pacIPOCTPAHEHHBIX PACTEHUH U JOMAITHUX
KUBOTHBIX; CbJJOOHBIX U STIOBUTHIX T'PUOOB; OMIACHBIX JUIA YEJIOBEKAa PACTEHUH M )KUBOTHBIX;

® CpaBHeHI/Ie 6I/IOJIOI‘I/I‘-IGCKI/IX 06”I)CKTOB nu HpOLIeCCOB, YMGHI/IC JcJIaTh BBIBOABI 1 yMO3aKJ'IIO‘-ICHI/I$I Ha OCHOBC
CpaBHEHUS,

®* BBISIBJICHUC UBMCHUYHNBOCTHU OpFaHI/ISMOB; HpI/ICHOCO6J'ICHI/II\/II OpFaHI/ISMOB K cpezle 06I/ITaHI/I$I; TUIIOB
B3aHMOHCﬁCTBHﬂ paer,Ix BHUI0B B OKOCHUCTEMCE, B3aHMOCBH3€ﬁ MC)KI[y 0C06€HHOCT${MI/I CTpOeHI/ISI KIJICTOK, TKaHeﬁ,
OpraHoB, CUCTEM OPraHOB U UX (QDYHKIUAMU;

* OBJIQJICHUE METOIaMH OMOJIOTHYECKON HaYKU: HAOJI0/IEHNE U OTTMCAaHUE OMOJIOTUYECKUX 0OBEKTOB U MPOIECCOB;
IIOCTAaHOBKA 6I/IOJ'IOFI/I‘-I€CKI/IX 3KCHepI/IMeHTOB nu O6’I)$ICH€HI/IG nux pGSYHBTaTOB.

2. B 11IeHHOCTHO-OPHEHTAIIMOHHON cdepe:

* 3HaHKME OCHOBHBIX MPABHJI MIOBEJICHUS B IIPUPOJIC U OCHOB 3JI0POBOTO 00pa3a )KHU3HHU;

* QHAJTU3 W OIICHKA ITOCJICJICTBUH JIEATEIIFHOCTH YeJI0BEeKa B IPUPOJIE, BIUSHUSA (PaKTOPOB PHUCKA HA 3I0POBBE
YeJI0BEKa.

3. B chepe TpynoBoOi NeATEIBHOCTH:

* 3HAHUE U COOJI0/IeHNE TIpaBUJI pabOTH B KAOWHETE OMOJIOTHH;

* coOI0/IeHNe TTPaBUII PabOTHI C OMOJIOTHISCKUMH MTPUOOPAMU U HHCTPYMEHTaMU (TTpenapoBaIbHBIE UTJIbI,
CKaJIBIICITH, JTYIIbI, MUKPOCKOTIBI ).

4. B cdhepe pusnueckon AeATEILHOCTH:

* OCBOCHHE IMPUEMOB OKa3aHMS IMEPBOM MOMOIIH IPH OTPABJICHHUHN SITOBUTHIMU TPUOAMH, PACTEHUSIMH, YKycaX
YKUBOTHBIX, TPOCTYIHBIX 3a00JICBAaHUAX, 0)KOTAX, 0OMOPOIKEHHIX, TPaBMaX, CIIACEHUHN YTOIAOIIETO;
paIMoHaIBLHOM OpraHU3aIuy TPY/Ia M OT/AbIXA, BBIPAIIMBAHUS ¥ PA3MHOXKCHHUS KYJIBTYPHBIX PACTCHUN U
JOMAIITHUX dKUBOTHBIX, YX0JIa 32 HUMU; MIPOBEACHUS HAOIIOACHUN 32 COCTOSIHUEM COOCTBEHHOIO OpraHU3Ma.
5. B scTetnueckoii chepe:

* OBJIQJICHHE YMEHHUEM OIICHUBATh C 3CTETUYCCKOU TOUKU 3PCHHSI OOBEKTHI JKUBOM MIPUPOIBI.




OCHOBHOE COAEP XAHUE YYEBHOI'O KYPCA

BuoJsiorus. Beegenne B 0011y0 0M0J10ru10
9 kiacc
(70 yacoB, 2 yaca B Hej/1eJI10)

BBenenmne (3 uaca)
Bbuosnorus Hayka o )UBOU Npupoie. 3HaueHHe OMOIOTHYECKUX 3HaHUH B COBpeMeHHOM xu3HU. [Ipodeccun,
CBsi3aHHBIE C Onoorueid. MeTo sl uccienoBanus ouosorun. [lonarue «ku3abp». CoBpeMEHHbIE HAYYHBIC
MIPEJICTaBICHUSI O CYIIHOCTHU HU3HU. CBOMCTBA AKUBOr0. Y POBHU OpraHU3alMU KUBOM IPUPOIBI.
Jemoncmpayusau
[TopTpeTsl yueHbIX, BHECIINX 3HAYUTEIbHBINA BKJIaJ B pa3BUTUE OMOJIOTUYECKON HAyKH.
Ilpeomemmnuie pe3yromamol
Yuawuecs oonoicnvl 3namo:
— CBOJCTBA JKMBOTO;
— METO/Ibl UCCIIEI0BAHUS OUOJIOTHH;
— 3Ha4Y€HHE OMOJIOrMYECKUX 3HAaHUHM B COBPEMEHHOM KU3HU.
Yuawuecs oondicnvl umems npedcmagnenue:
— 0 OuoJIoruHy, Kak HayKe O KMBOM MPUPO/IE;
— 0 npodeccusix, CBI3aHHBIX C OMOJIOTHEH;
— 00 ypOBHEBOI OpraHu3aliy >KUBOM MPUPOIBL.

Paznen 1. Mosekyasipusiii ypoBenb (/0 uacos)

OO6mast XxapakTepuCTHKa MOJIEKYJISIPHOTO YPOBHSI OpraHu3amuu )KuBoro. Coctas, CTpoeHUE U QyHKITUN
OpPraHUYECKUX BEIIECTB, BXOSAIIUX B COCTAB YKUBOTO: YIIICBOJIbI, JIUITH b, OCITKH, HYKICHHOBBIE KUCTOThI, AT® n
JpyrUe opraHudeckrue coenHeHus. bromornueckne katanm3aTopbl. BUupychr.
Hemoncmpayusn

CxeMbl CTpOEHUS MOJIEKYJ XUMUYECKIX COCTUHEHHI, OTHOCSIIUXCS] K OCHOBHBIM TPYIIIaM OpraHUYECKUuX
BEIIECTB.
Jlabopamopnusie u npakmuueckue padomaot

Pacmennenune nepokcuma Boopoaa GepMEHTOM KaTanazou
Ilpeomemmnoie pesynomamot:

Yuawuecs oonorcuot:

— 3HATh COCTaB, CTPOEHUE U (PYHKIIUU OPraHUYECKUX BEIECTB, BXOAIINX B COCTAB KUBOTO;

— MMETb NIepPBOHAYAIIbHBIE CHCTEMATU3UPOBAHHBIC MTPEJICTABICHUS O MOJICKYISIPHOM YPOBHE OpraHU3alUU
KHUBOTO, O BUPYCAX KaK HEKJIETOYHBIX OpMax KHU3HU;

— MOJYYUTh OMBIT UCIOIH30BAHUS METOI0B OUOIOTMYECKOM HayKH U MTPOBEICHUS HECIOKHBIX OMOJIOTHUECKUX
SKCIEPUMEHTOB I U3Y4YEHHUsI CBONCTB OPraHUYECKUX BeUIecTB U PyHKIUN (PepMEHTOB Kak OMOJIOTHYECKHX
KaTajanu3aTopoB.

Paspnen 2. Knerounsliii ypoBensb (/4 uacos)

OO1as XxapakTeprUCcTUKa KIETOUHOTO YPOBHSI OpraHu3anuu xuBoro. Kierka — cTpykTypHas U GyHKIIMOHAIbHAS
eAVHULA XKU3HU. MeTo1bl u3ydeHus KiaeTku. OCHOBHBIE MOJIOKEHUS KJIIETOUHON TEOpUU. XUMHUUYECKHI COCTaB
KJIETKHM U €r0 NOCTOAHCTBO. CTpoeHue kieTku. OyHKIMU OpraHOUA0B KiIeTKu. [IpokaproTel, 3yKapuoThl.
XpoMocomHbIH HaOOp KiIeTKH. OOMEH BEIIECTB U MPEBPAIICHUE YHEPTUHU — OCHOBA JKU3HEACATCIPHOCTH KIICTKH.
DHepreTudeckii 0OMeH B KJIeTKe KJIeTKH. A3poOHOE 1 aHadpoOHOe AbixaHue. PocT, pa3BuTue v )KU3HEHHBIH UK
kieTok. OOIIue MoHATUS O JeNIEHUH KIETKH (MUTO3, Me03). ABTOTPO(dEI, FeTepOTPOdBHI.

Jemoncmpayusn

Mogens knetku. MukponpenapaTbl MUTO3a B KJIETKaX KOPEIIKOB JIyKa; XpoMOcoM. Mo 11 -anuKaluy,
WUTIOCTPUPYIOIINE JeNIeHue KIeTOK. Pacienenue nepokcuaa BoJ0po/ia ¢ MOMOIIbI0 (epPMEHTOB, COACPIKAIIUXCS
B KMBBIX KJICTKaX.

Jlabopamopusie u npakmuueckue padomut

PaccmarpuBanue KI€TOK paCTEHHMM U AKUBOTHBIX MOJ1 MUKPOCKOTIOM.

IIpeomemnmnuie pezyrvmamot

Yuawuecs oonoicuvt 3namo:



— OCHOBHBIE METO/IbI U3yUEHUSI KIIETKH;

— 0COOEHHOCTH CTPOSHUS KIIETKH SYKapHOT U IPOKAPHUOT;

— (hyHKIIMM OPraHOMJIOB KIIETKH;

— OCHOBHBIE MOJIOKEHUS KJIIETOUHOU TeOpuu;

— XMMHMYECKUHN COCTAB KIETKHU.

Yuawuecs oondxcnol umems npeocmasnenue:

— 0 KJIETOYHOM YPOBHE OpraHU3allH XKUBOTO;

— 0 KJIETKE KaK CTPYKTYPHOH 1 ()yHKIMOHAIBFHOHN €IMHUIIC )KU3HU;

— 00 0OMeHe BeIeCTB U MPEBPAICHNE YIHEPTUHU KaK OCHOBE KU3HEICATEIIbHOCTH KIETKH;
— 0 pOCT€, Pa3BUTHH U )KU3HEHHOM LIUKJIE KJIETOK;

— 00 0COOCHHOCTSAX MUTOTUYECKOTO JICIICHUS KIICTKH.

Yuawuecs dondicnvl nonyuums onvim:

— HCIIOJIb30BaHMS METOI0B OMOJIOTMUYECKON HayKH U IPOBEICHUS HECTIOKHBIX OMOJIOTMYECKUX IKCIIEPUMEHTOB
JUI U3YYEHUSI KIIETOK )KUBBIX OPraHU3MOB.

Paznen 3. OpranusmeHnblii ypoBeHb (/3 uacos)

becrnionoe u nosnoBoe pazMHokeHHe opranu3MoB. [losoBeie kietku. OmnonorBopenue. MHauBuyanpHoe
pa3BuTHE Opranu3MoB. buorenernyeckuii 3akoH. OCHOBHbIE 3aKOHOMEPHOCTH NE€peIayll HaclIeCTBEHHON
uHpopmanuu. ['eHeTnyeckass HEMPEPHIBHOCTD KU3HU. 3aKOHOMEPHOCTH U3MEHUNBOCTH.

Hemoncmpayusn

Muxkponpenapatsl SULIEKJIETKN U CIEpMaTO30Ua )KUBOTHBIX.

Jlabopamopuusie u npakmuueckue padomaot

BrisiBnenue u3smeHUnBOCTH opranu3MoB. Ha npumepe pactenuit 1 »uBOTHBIX obuTatoux B Kypckoit oGmacru.

Ilpeomemmnoie pe3yromamot

Yuawuecsa oondxcnol 3nams:

— CYIIHOCTh OMOT€HETUYECKOI0 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH Nepeayl HacleACTBEHHON HH(POpMaIIHH;
— 3aKOHOMEPHOCTH U3MEHYHBOCTH;

— OCHOBHBIE METO/bI CENIEKIIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB;
— 0COOEHHOCTH Pa3BUTHSI MOJIOBBIX KIETOK.

Yuawuecs 0onscnel umems npeocmaginenue:

— OpraHM3MEHHOM YPOBHE OpraHu3ally )KHUBOTO;

— 0 Meiio3e;

— 00 0COOCHHOCTSAX UHANBHUAYAJILHOTO Pa3BUTHS OPTaHU3MOB;

— 00 0COOEHHOCTX OECIOIOro U MOJIOBOTO Pa3MHOXKEHUSI OPraHU3MOB;
— 00 OIIOIOTBOPEHUH U €r0 OUOJIOTMYECKOH pOoJIH.

Tema 4. [lonyIAHOHHO-BH/I0BOI YPOBeHb (8 yacog)

Bun, ero xpurepun. Ctpykrypa Buja. [Ipoucxoxaenue BuaoB. Pa3Butre 3BOIOLIMOHHBIX MPEACTABICHUH.
[Tonmymsitust — 37eMeHTapHas eIMHUIA SBOTIOIMH. bophba 3a cylecTBOBaHKHE U €CTECTBEHHBII 0TOOP. DKOIOTHS
KaK HayKa. DKoJioruyeckue (GakToOphl U yCIOBUS CPEIbI.

OcHOBHBIE TOJIOKEHUS TEOPUH SBOIIONHH. [IBIKYIIME CUJIBI ABOJIOLMHU: HACIEICTBEHHOCTh, HI3MEHUYHUBOCTD,
60pn0a 3a cyliecTBOBaHME, eCTECTBEHHBIN 0TOOD. [Iprcrnoco0IeHHOCTh U €€ OTHOCUTENBHOCTD. VICKyCCTBEHHBIN
otbop. Cenexmusi. Ob6pazoBaHUE BUI0B — MUKPOIBOIIOIHS. MaKpo3BOIIOHSI.
Jemoncmpayusn

I'epbapuu, KOJIIEKIIUU, MOJETH, MYJISKU paCTEHUN U )KUBOTHBIX. JKUBBIE pacTeHus U KUBOTHEIE. ['epbapuu u
KOJUIEKIINH, WLTIOCTPUPYIONINE U3MEHYUBOCTb, HACIEACTBEHHOCTh, IPUCTIOCOOIEHHOCTh, PE3Y/IbTaTh
HCKYCCTBEHHOI'O 0TOOpA.
Jlabopamopusie u npakmuueckue padomut

Nzydenue Mmopdororudeckoro kputepus Buga. Ha mpumepe pactenuii 1 )KUBOTHBIX oOuTaronmx B Kypckoit
o0JacTH.

IKcKypcuu



[TpuurHBI MHOTOOOpa3Usi BUIOB B IIPUPO/IE.

IlIpeomemmnuie pesynomamaol

Yuawuecs oonodrcnvr s3mamo:

— KPUTEPHUH BUJA U €0 NOMYISIUOHHYIO CTPYKTYDY;

— JKOJIOTUYECKHE (aKTOPHI U YCIOBUS CPEIbI;

— OCHOBHBIE TI0JIO’KEHUS Teopuu 3Boronuu Y. /lapsuHa;
— JABWKYIIME CUIIBI 3BOJIIOLINN;

— TYTH JOCTHXEHUSI OMOJIOTMYECKOTO TIporpecca.
Yuawuecs dondicnvl umems npedcmagnenue:

— O INOMYJISAMOHHO-BUJ0BOM YPOBHE OPTaHU3ALUH KUBOTO;
— O BHJIE U €T0 CTPYKTYDE;

— O BIIMSIHUH KOJIOTUYECKUX YCIOBUM HA OPTaHU3MBI;
— O MIPOUCXO0KICHUH BUJIOB;

— O Pa3BUTHUH BOJIOLMOHHBIX ITPEACTABIICHMUI;

— O CHHTETHYECKOW TEOPUH IBOJIIOLUY;

— O IOMYJISALMHU KaK JIEMEHTAPHON €AMHULE IBOJIIOLVH;
— O MHKPOJBOJIIOLNY;

— 0 MEXaHU3Max BHJI000pa30BaHus;

— O MAKPOA3BOJIIOLMH U €€ HAIIPABIICHUSAX.

Yuawuecs oonorcnvl nonyuums onvim:

— HCIIOJIb30BaHMS METO/I0B OMOJIOTMUYECKOM HayKH U MTPOBEICHUS HECTIOKHBIX OMOJIOTMYECKUX IKCIIEPUMEHTOB
U1 U3y4eHUsI MOP(OJIOTUYECKOTO KPUTEPUS BUIOB.

Pazjnen S. Dxkocucremublii ypoBeHb (6 uacos)

buonenos. Dxocucrema. buoreorienos. Bzaumocss3s nonyssiiuii B OnoreorieHose. Llenu nuranus. OomeH
BEIIIECTB, MMIOTOK U MIPEBPAIICHUE SHEPTHH B OMoreorieHose. MIcKyccTBeHHbIE OMOIIEHO3bI. DKOJIOTHYECKas
CYKIIECCHSI.
Hemoncmpayusn

Komnexkuun, niumocTpupyomnye 3K0JI0THUYESCKIE B3aUMOCBSI3U B OMOTeonieHo3ax. Moaesn SKOCUCTEM.
dotorpaduu 3xocuctem Kypckoit obmacTu.

IKcKypcuu

buoreonenos.

Ilpeomemmnoie pe3yromamot

Yuawuecs 0onsxcrol 3nams:

— KPUTEPHUH BHUJIA U €T0 MOMYJISALUOHHYIO CTPYKTYPY;

— 9KOJIoTU4YecKre (PaKTOPBI U YCIOBHSI CPEJIbI;

— OCHOBHBIE MOJIOKEHHS Teopuu dBotonuu Y. JlapBuna;
— JIBIDKYIIUE CHUITBI SBOJTIOINH;

— MYTH JTOCTHKEHHUS OMOJIOTMUYECKOT0 Mporpecca.
Yuawuecs oonoicnvl umems npeocmasnenue:

— 0 MOMYJSIMOHHO-BUIOBOM YPOBHE OpraHU3aIMH KUBOTO;
— 0 BUJIE U €TO0 CTPYKTYPE;

— O BIIMSIHMH SKOJIOTUYECKUX YCIOBUN HAa OPTaHU3MBI;
— O MPOUCXO0KICHUH BUJIOB;

— O Pa3BUTHUH BOJIOLMOHHBIX MTPEACTABICHHUIA;

— O CUHTETUYECKOU TEOPUHU IBOJIIOIUY;

— O MOMYJISILMHU KaK JIEMEHTApPHON €MHULE 3BOJIIOIHH;
— O MHUKPO3BOJIIOIUY;

— 0 MEXaHU3Max BHJI000Pa30BaHNUS;

— O MAKpPO3BOJIIOLUHU U €€ HAMPABIICHUSAX.

Yuawuecs oonsrcnvl nonyuums onvim:



— HCIOJIb30BaHUS METOI0B OMOJIOTMYECKON HAYKH U TIPOBEICHHS HECIOKHBIX OMOIOTUYECKUX HKCIIEPUMEHTOB
ISt U3y4eHHUS MOP(OIOTUIECKOTO KPUTEPUS BUIOB.

Pa3nen 6.buocdepnniii yposens (/1 uacos)

buocdepa u ee cTpykTypa, CBOICTBA, 3aKOHOMEPHOCTH. KpyroBopoT BemiecTB 1 s3HEPTUU B Orocdepe.
Okojorudeckue Kpuzucbl. OCHOBBI pallMOHAIBLHOIO IPUPOA0IOJIb30BaHUS.

Bo3HUKHOBEHME U pa3BUTHE )KU3HU. B3IIIs/bl, THIIOTE3BI U TEOPUHU O IIPOUCXO0KIEHUY KU3HU. KpaTkas ucropust
pa3BUTUS OPraHUYECKOro Mupa. Jloka3aTeabcTBa IBOJIIOLUH.

Jemoncmpavyus

Monenu-anmukanun «brocdepa n uenoBex». OkaMeHEIOCTH, OTIIEYATKH, CKEJIETHI I03BOHOYHBIX KHBOTHBIX.
Jlabopamopnusie u npakmuueckue padomaoi

N3ydeHne najeoHTOJOrHYECKUX JI0Ka3aTeIbCTB IBOJIOLUU.

IKcKypcuu

B kpaeBegueckuii My3eil WK Ha reoJIOTHYECKOe OOHAXKEHHUE.

DKCKypcHs Ha MeJIoBBIe TOpHI B ¢. JlemunoBka, [ymkoBckoro paiiona Kypckoit oomactu.

Ilpeomemmnuie pe3yromamot

Yuawuecs oondxcnel 3nams:

— OCHOBHBIE TUTIOTE3bl BO3HUKHOBEHUS JKU3HH Ha 3eMIIe;

— 0COOCHHOCTH aHTPOTIOTEHHOTO BO3/IelicTBHE HA Orochepy;

— OCHOBBI PAITMOHAIILHOTO MPUPOIOIIOJIE30BAHNS;

— OCHOBHBIE 3TaIlbl Pa3BUTHS )KU3HH Ha 3eMITe.

Yuawuecs oondxcner umems npeocmasnenue:

— 0 OuocdepHOM YpOBHE OpPraHU3aIUH )KUBOTO;

— 0 cpenooOpasyromiei 1esTeIbHOCTH OPTaHU3MOB;

— 0 B3aUMOCBSI3H KUBOTO U HEXKUBOTO B OHocdepe;

— 0 KpyroBOpOTE BelIecTB B bnocdepe;

— 00 aBouroIH 6Hochepsr;

— 00 PKOJIOTHYECKHX KpU3HCax;

— 0 Pa3BUTHH IMIPEJICTABICHUM O MPOUCXOKACHUHN KU3HU U COBPEMEHHOM COCTOSIHUH MTPOOJIEMBI;

— 0 JIOKa3aTeNIbCTBaX IBOJIIOLINH;

— 0 3HaYeHHH OMOJIOTHYECKHUX HAyK B PEIICHUH MPOOJIeM PallMOHAIBHOTO IPUPOIOTIONb30BaAHMS, 3aIUTHI

3JI0pPOBbS JIIO/IEH B YCIOBUSAX OBICTPOrO M3MEHEHUS KOJOTHYECKOTO KaueCTBA OKPYXKAIOUIECH cpebl.
Yuawuecs 0onsrcnvl demoncmpuposams:

— 3HAHUE OCHOB HKOJIOTUYECKOM IPaMOTHOCTH — OLICHUBATh MOCIIEJCTBUS AEATEIHLHOCTH YeJIOBeKa B IPUPOJC U

BIIUsIHUE (PAKTOPOB PUCKA HA 3[JOPOBBE YEJIOBEKA; BEIOMPATH 1[EJIEBbIE M CMBICIIOBBIC YCTAHOBKHU B CBOUX

NEUCTBUAX U TOCTYIKaX MO OTHOLIEHUIO K )KHUBOU MPUPO/JIE, 30POBBIO0 CBOEMY U OKPYXKAIOIINX; OCO3HABATD

HEO0OXO0IUMOCTD JICHCTBHI 10 COXpaHEHUIO OMOPa3HOOOpa3Us U MPUPOJIHBIX MECTOOOUTAHUIN BUAOB PACTEHUHN U

KUBOTHBIX.

Memanpeomemnuie pezyiomamot:

Yuawuecs oonorcnvr ymems:

— OIpeNeNATh NOHATHS, GOPMHUpYEMbIE B IIPOLIECCE U3YUEHUS TEMBI;

— KJ1acCU(UIIUPOBATh U CAMOCTOSITENILHO BBIOMPATh KPUTEPUH ISl KITaCCU(PUKALINH;

— CaMOCTOSTEIbHO (GOPMYITUPOBATH MTPOOIEMBI HCCIEIOBAHUS U COCTABIIATh MOATAIMIHYIO CTPYKTYPY OyIyIIero
CaMOCTOSITEJIBHOTO UCCIIEOBAHNUS;

— IIPH BBIMOJHEHUH JTaOOPATOPHBIX U MPAKTHUECKUX PabOT BBIOMPATh ONTUMANIbHBIE CLIOCOOBI JEHCTBUIL B
paMKax MpeUIoKEeHHBIX YCIOBUH U TpeOOBaHUI U COOTHOCUTh CBOU JICHCTBHS C IJIAHUPYEMBIMHU PE3yJIbTaTaMu;
— (hopMyIMpOBaTh BBIBOIBI;

— YCTaHaBJIMBATh PUYUHHO-CIIEJCTBEHHBIE CBSI3U MEX/y COOBITHSIMHU, SIBICHUSMH;

— MPHUMEHSATh MOJIEH U CXEMBbI JUTSl pellieHHsl y4eOHBIX U TIO3HABATENIbHBIX 33/1ay;

— BJIAJIETh IPUEMAMU CMBICIIOBOTO YTE€HUS, COCTABIISATh TE3UCHI U IUIAH-KOHCIIEKTHI [0 pe3yJIbTaTaM YTEHUS;
— OpPraHu30BBIBATh YUEOHOE COTPYIHUUYECTBO U COBMECTHYIO JICATENILHOCTD C YYUTEIEM U CBEPCTHUKAMU;



— HCIIOJIH30BaTh MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTUH TIPU MMOATOTOBKE COOOIICHHUH,
MYJIbTUMEAUNHBIX PE3CHTALUN;
— JIEMOHCTPHUPOBATH IKOJOTMYECKOE MBIIIICHUE U IPUMEHATH €r0 B IOBCEAHEBHOM KU3HU.

Jluynocmmuuwie pezyibmamaul 00yueHusn
Yuawuecs oonocnor:

— HCHBITHIBATH YyBCTBO FOPAOCTH 33 POCCUICKYIO OMOJIOTHYECKYIO HAYKY;

— OCO3HaBaTh, KaKWe€ TOCIEACTBUS IS OKPYKAIOMIEH CpeIbl MOXKET MMETh pa3pylIuTeNbHas IesITeIbHOCTD
YeJIOBEeKa U MPOSIBIIATH TOTOBHOCTh K CAMOCTOSITEIbHBIM MOCTYIKaM U JICHCTBHSIM Ha 0Jaro mpupoIsl;

— YMETh PeaTn30BhIBaTh TEOPETUICCKUE TIO3HAHUS B TIOBCEAHEBHOM )KU3HU;

— MOHHMMATh 3HaUYCHHE 00YUIEHUS IS MOBCETHEBHON JKU3HU M OCO3HAHHOTO BhIOOpa Mpodeccuu;

— MPHU3HABATh MPABO KAKIOTO Ha COOCTBEHHOE MHEHHUE;

— YMETh OTCTauBaTh CBOIO TOUKY 3PECHUS;

— KPUTHYHO OTHOCHUTHCS K CBOMM TOCTYITKaM, HECTH OTBETCTBEHHOCTh 32 UX TIOCIIEICTBHS.

Pe3epB Bpemenu — 3 yaca

YueOHO-TEMaTHUYECKHUIi IJIaH

Ne|Tema. Kosmmuectso
KonunuectBo uacos.| 13 Hux naboparopusix |3 HUX dKCKypcHit
pabot
1 |BBenenue. 3 0
2 |MonekynspHbIl YPOBEHbD. 10 1
3 |KneTouHbIi ypOBEHB. 14 1
4 |OpraHu3MeHHbBIN YPOBEHb. 13 1
5 (TlomymsITMOHHO-BUAOBON YPOBEHb. 8 2 1
6 |9KOCHCTEeMHBIN YPOBEHb. 6 0 1
7 |buocdepHsbIii ypoBEHb. 11 1 1
Peseps. 3
Wroro 3arom. 68 6 3

IINIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA YYEBHOI'O IIPEJIMETA, KYPCA
B pe3yabTaTe 00yueHust 6M0J10rHU B 9 Ki1acce BHINYCKHUK HAYYUTCS:

BbInyckHUK HayduTCS:

* XapaKTepu30BaTh OOIIHME OUOJIOrMUECKUE 3aKOHOMEPHOCTH, UX IPAKTUYECKYIO 3HAUUMOCTb;

* IPUMEHATh METO/bl OMOJOIMYECKOW HAyKH Il HM3y4eHUs OOMmMX OHOJIOIMYECKUX 3aKOHOMEPHOCTEH:
Ha0Jr0/1aTh M OMUCHIBATh KJIETKU Ha TOTOBBIX MUKpOIIpenapaTax, 3KOCUCTEMbI CBOEH MECTHOCTH;

* HCIIOJIb30BaTh COCTABJISIOIIME MPOCKTHOM M MCCIIEAOBATENbCKON JEATENbHOCTH MO H3YYEHHMIO OOIIMX
OMOJIOTUYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX JKUBOM MPHUPOJIe; MPUBOAUTH J10KA3aTEILCTBA HEOOXOAMMOCTH
3alUTBl OKPYXKAlOIIEW Cpeabl; BBIACHATh OTIMYMTEIbHBIE IPU3HAKA JKUBBIX OPraHU3MOB; CYILECTBEHHBIC
MPU3HAKH OMOJOTMUYECKUX CUCTEM M OMOJIOrMUYECKHUX MPOIIECCOB;

* OPUEHTHPOBATbCS B CHCTEME I03HABATENbHBIX LIEHHOCTEH: OIIEHMBATh MH(MOPMALUIO O JAEATEIbHOCTH
4eJI0BEKA B IPUPOJIE, OJIYyJaeMYIO U3 PAa3HbIX HCTOUYHUKOB;

* aHAJIM3UPOBATDH U OLIEHUBATH MOCJIEICTBUS IEATENBHOCTH YEJIOBEKA B IPUPOJE.

BoinyckHUK noyuum 603MO0M4CHOCHb HAYUUMbBCA:

* 6b106U2AMb 2UNOME3bl O BOZMOICHBIX NOCIEOCMBUAX 0esIMEeNbHOCU Yell08eKd 6 IKocucmemax u buocgepe;



* ApeyMEeHmupo8ams C80K MOYKY 3PeHUsl 8 X00e OUCKYCCUU N0 00CYHCOEHUID 2100ATbHBIX IKOIOSULECKUX
npoonem.



KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE

IMpeamer buojgorus Kmxacc_9
Ne Hdata Tun Hean OcHoBHBIE Bup yueoHoii I[lnanupyemble pe3yJbTaThl 00y4eHHs Oo6opynoBanue | JI/3
esITeJIGHOCTH
Tema Ypokxa ypokxa BOIIPOCHI A IpeamerHbIe Mertanpeaverssie | JImuHOCTHBIE
coiep:KaHus
Beenenue - 3 yaca
Buonorus — Buonorus — OnpenenstoT NOHATHSA, JlaBaTh onpeneneHue | P: ymenue Ilo3naBarens-
HayKa o HayKa O JKUBOH (hopmupyemsbIie B X0z1e TEpMHUHAM; ONPENEIATD LIETb HBIN UHTEpEC K
KUBOM TIpUpoIE. V3YUEHUS TEMBIL; NCPCHHCIATS LAPCTBA | yhoka 1 cTaBuTh €CTECTBEHHBIM
JKHBOH TIPUPO/IBI;
npupoe 3HaveHue «Ouonorusy, 3a/1a4y, Haykam. [lo-
5 i depeHpoBaHHbIC 6
«MHUKOJIOT U -
HOJIOTHYECKHX (MUKOJIOTHUSD», W MHTerpupoBanHEe | HEOOXOMMMBIE IS | HHMAHHE MHO
3HaHUU B «Opuonmorus, Guonornueckye Hayk;| €€ AOCTHIKCHHS. roodpasust u
COBPEMEHHOMU «aJIbrOJIOrUsi», ypoBHH opranuzaiuu | 11 ymeHue €IMHCTBA JKUBON
JKHU3HU. <<nane060TaH141<a», KUBOU MaTcepuu pa60TaT], C NpUPOJBI HA
Ipodeccun, «TCHETHKAY, XapaKTEpHU30BaTh pa3NIu4HBIMU OCHOBaHMHU
CBSI3QHHBIE C «Ouopu3nKay, YPOB-HU OPTaHU3allMA | poroygpkamu 3HaHMi 0 Npy-
. JKU3HU:
onosorueit «OHMOXMMUS, . nuHpopmanuu, 3HaKaXx KUBOT'O
5 MOJIEKYIISIPHBIH,
«pazuoOuoNorus», KITCTOUHELH, OTZEJISATH [TIaBHOE
«KOCMHHECKast OHOIOTHS. | opraHM3MEHHBIIA, OT BTOpO-
XapaKTepu3yroT TOMYJISIITAOHHO- CTENIEHHOTO.
OHONOTHIO KaK HAyKy O BHJIOBOIA, ‘YMenue cTpyk-
JKUBOM MIPUPOJIE. SKOCHCTCMHBIH, TYPHPOBAThH
o6uochepHsbIil.

PackpeiBaroT 3HaueHNE
OMOOTMYECKUX 3HAHUN B
COBPEMEHHOM KU3HH.
IIpuBonsar npumepsl
npodeccuii, CBSI3aHHBIX C
OHMOIOTHEH.

Becenyrot ¢

OKP Y KaIOIIMHU
(poncTBeHHUKAMH,
3HAKOMBIMH,
CBEPCTHHUKAMH) O

PO ECCHIX, CBA3AHHBIX C
OHOIOTHEH.

ToToBsAT Mpe3eHTaINN O

yueOHbII MaTe-
pHa, 1aBaTh
onpeeNeHUs
TIOHATHSIM,
CaMOCTOATEIHHO
COCTaBIISITh
KOHCIIEKT ypOKa B
TETPaIN.

K: ymenue
BOCIIPUHHMATh
nHpopManuio Ha
CITyX.




npodeccusix, CBSI3aHHBIX C
Ouonoruei, NCronb3ys

KOMIBIOTEPHEIC
TEXHOJIOT U
MeTtonpl [onsTe 0 Hayke. | OnpenensoT NOHATHS, Ha3bIBaTh METO/IbI P: ymenue Yuutbscs
HCCIIEeIOBAHUS Meroas! (hopmupyembIe B X011e WU3YUCHUSI JKUBOU OIPEIICIIATH 1IENTb HCIIOJIb30BAaTh
B OMooruu HAYYHOT'O U3YUCHUS TEMBL: «HAYKa», | MPHPOIBI paboTHI, CBOM B3TJISIIbI
MO3HAHUA. DTaNbl | «HAYYHOE MCCIICOBAHUE», | XapaKTepHU30BaTh TUTAHUPOBATh Ha MUp JUIL
HAYYHOT'O «HAyIHBIH METOMY, METO/IBI 9TaIbl €€ BbI- 00BACHEHUS
HCCIIeIOBaHUS «HAy4YHBIN (PaKTy, HCCITeIOBAHMS B MTOJTHEHUS U Pa3THUYHBIX
«HAOIOEHHEY, OHOJIOTHH: OLIEHUBATH I10- CUTYaIIHH,
«3KCIICPUMEHTY, HaOJIIoIeHHE, Jy4CHHBIC pelieHus
«THTIOTE3a», «3aKOH, 9KCIICPUMCHT, pE3YIbTATHL BO3HHKAFOIIHNX
«TEOPHSIY. CpaBHEHHE, IT: ymenue mpo0JIeM u
XapakTepu3yroT OCHOBHBIEC | OIHCaHHE, pabotath ¢ U3BIICYEHHUS
METObI Hay‘lHOFO I/ICTOpI/I‘{eCKI/Iﬁ paSHI/I‘{HI)IMI/I JKU3HCHHBIX
MMO3HAHUS, DTAIbI METO/I; OCHOBHBIE HCTOYHUKAMHU YPOKOB
HAaYYHOT'O HCCIIEIOBAHMSI. ATaIbl HAYYHOTO HH(pOPMAIINH,
CaMOoCTOSATEIBbHO HCCIIEIOBAHUS. OCYILIECTBIISATH
(hopMynHpyIOT pobIIeMBbl CMBICJIOBOE
HCCIICAOBaHUSI. YTCHHUE, OTICIATh
CocCTaBJIsIIOT MOATANTHYIO IJIaBHOE OT
CTPYKTYpY OyIyIIero BTOPOCTEIICHHOTO,
CaMOCTOSITEIIBHOTO OTIpeNIeNIATh
HCCIICA0BaHUS KpUTEpUU IS
XapaKTEePUCTHKH
MIPUPOTHBIX
00BEKTOB
K: ymenue
BOCIIPHHUMATH WH-
(dhopmaruo Ha
CIIyX, paboTaTth B
coCTaBe
TBOPYECKUX TPYIII
CymHocTs CymHocTth OmnpenensroT NOHATHS, Ha3bIBaTh O0IIHE P: ymenne Oco3HaBaTh
JKHA3HU U TIOHSATHS (hopmupyembIe B X011 TIPU3HAKK (CBOWCTBA) | OMPEHEIATH IEelb CBOY UHTEPECHI,
CBOICTBA «KHU3HBY. W3YYEHUS TEMBI: <OKU3HBY», | )KHBOTO OpraHM3Ma paboTHI, HaXOJUTh U
JKUBOTO CaoticTBa «KH3HEHHBIC CBOMCTBAY, XapaKTepU30BaTh TUTAHUPOBATh W3y4JaTh B
JKUBOTO. YPOBHH | «OHOIIOTHYECKHE CBOICTBA KHMBOTO JTaIlbl €¢ BhI- yaeOHHKaX
OpTaHU3aIIH CHCTEMBID», «KOOMEH opraHmu3Ma (Ha ITOJIHEHUS U Matepuan (m3




JKMBOW TIPUPOABI | BEIECTBY», «IPOLECCHI KOHKPETHBIX OLICHUBATBH TI0- MaKCHMyMa),
OMocHHTE3a M pacragay, TpUMeEpax); JTydeHHbIE HUMEIOIINI
«pa3apaxuMOCTbY, MIPOBOJIUTH pe3yNIbTaThI OTHOILICHUE K
«Pa3sMHOXKECHHUEY, CpaBHEHHE )XuBod u | IT: CBOUM
«HACIIEJICTBEHHOCTHY, HEXHBOI MaTepuy, Ymenue, HMHTEpECcaM.
«M3MEHUYUBOCTBY, CpaBHHBATh,
«pa3BUTHE», «YPOBHU Kaccu(UIpoBar
OpraHM3aIAN KUBOTOY. b ¥ 0000111aTh
JlaroT XapakTepucTuKy TIOHSITHUS
OCHOBHBIX CBOMCTB ;KOMMyHUKaTHBHEI
>KHBOTO. e YV
OOBSCHSIOT TPHUYMHEI OTcrauBaTh CBOIO
3aTPyJHEHHH, CBSI3aHHBIX C TOYKY 3peHHS,
onpezeNeHreM TTOHATHS MPUBOANTH
<OKH3HBY. apryMeHTBI,
[TpuBoasT npumepsI MOATBEPXKIasi UX
OHMOTOTHUECKUX CHCTEM (hakTamu.
pa3HOro ypoBH:A Yuutcs KpUTU4HO
OpraHM3aluH. OTHOCHTBCSI K
CpaBHHUBAIOT CBOICTBA, CBOEMY MHEHHUIO, C
HPOSIBIISAIOIINECS Y JIOCTOMHCTBOM
00BEKTOB KUBOH U MIPU3HABAThH
HEXHBOM MPUPOIBI OINOOYHOCTD
CBOETO MHEHUS
(ecu OHO TaKoOBO)
U KOPPEKTHPOBATh
ero
MoJekyasipHblii ypoBens - 10 yacoB
MonekyasipHbl O6mmas OnpenensroT MOHATHA, JIaBaTh ONpeNEIeHUE [P yMEHHEONPEASIATh  |Y YUThCA [Ipe3enTanus
1 ypOBEHB: XapaKTepUCTHKA (hopmupyembIe B X011 TepMHUHAM,; lieITb pabOTBL, MCIIONE30BATE CBOH (Y POBHH
obmast MOIEKYIAPHOTO | M3ydeHHS TEMbI: TIEpEeUnCIIATh [UIAHAPOBATD STATIBI €€ B3NIA/B HA MUD - DpraHH3aLil
XapaKTEPUCTH YPOBHS «OpraHI4YecKre 3JIEMEHTBI, PEITOMHCHIA 1 Uit OGBACHEHMS  (KUBOH IPUPOTEI
OLIEHHUBATH TIOTY4EHHBIGPA3INIHBIX
Ka OpraHM3aIn BEILIECTBAY, «OCTKM», npeobiasaromue B DE3YIBTATEL CuTyarmii, pemery
JKHBOTO. «HYKJICMHOBBIE KHCIIOThI», | COCTaBE HBBIX TT: ymente PAGOTATh C [BO3HHKAIOTIHX
Opranunueckue «YTJIEBOIBI», «OKUPHI OpraHu3MOB, UX Pa3IIMIHBIME npoGaeM u
BellecTBa: OeIKH, (HI/IIII/IIILI)», CBOMCTBA ¥ 3HAYECHNUE MCTOYHUKAMU M3BJICYCHU
HYKJICUHOBBIE «OHoTIOTMMEpHI», XapaKTepU30BaTh MHbOpMALHH, PKU3HEHHBIX YPOKOE
KHUCIIOTHI, «MOHOMEPBD. 0COOEHHOCTH OCYHICCTBIIATH Y auThCA
YIIEBOJbL, AKUPLl | XapaKTEpU3yrOT cTpoeHus nommepop | MPICIOBOC urerme,  NPH3HABATS
(umrp). MOJIEKYJISIPHBIA YPOBEHb Y BXOJSIIMX B UX PTACIATE TIIABHOC OT Eﬁf;iigpeqmocn
BTOPOCTEIIEHHOI0, PIICHHOCTH
Brononumeps. OpraHM3aINN KUBOTO. COCTaB MOHOMEPOB; CBOMX B3IJISIOB HA




MoHoMmepsI ONUCBIBAIOT 0COOCHHOCTH OIIPEICIIATh MUp, BO3MOXKHOCTb
CTPOEHHS OPraHUYECKUX KpUTCpUM U MX U3MCHCHHUS
BEILECTB KaK XapaKTCPUCTUKU
MIPUPOTHBIX
OHMOTIONMMEPOB. PUPOA
00BEKTOB
OOBSCHSIIOT IPUIHHEI
U3YyUCHUSI CBOWCTB K:ymeHue
OpPTaHUYCCKUX BEIICCTB BOCIIPUHUMATh WH-
MMEHHO B COCTaBe KIIETKH; (hopMaIIo Ha CITyX,
pa3Ho00pa3ust CBOWCTB paborath B cocTaBe
GHOTMONTMMEPOB, BXOSIINX [TBOPICCKHX IPYIIT.
B COCTaB YKHBBIX
OpPTraHU3MOB.
AHaIU3UPYIOT TEKCT
y4eOHHKa C LIENbI0
CaMOCTOSITEIIBHOTO
BBISIBJICHUA
OHOJIOTHYECKUX
3aKOHOMEPHOCTEN
YrieBozapl YrieBoapl. OnpenensroT MOHATHSA, JlaBaTh ONpeelIeHHe | . Oco3HaloT u [IpesenTanmsi«
yFHeBOHH’ WIU (bopMpreM],Ie B XO0JIe TEPMUHAM; P.'yMeHI/Ie OCMBICIIMBAOT YFHGBO,Z(LI»
caxapuibL. 3ydeHUs TeMbL: MEPEUnCIATh OpraHu30BaTh uHpopmanuio o
BEIIECTBA, BXOMAAIINE | BBIIOJHEHUE XapaKTePHBIX
MoHocaxapHsL. «YTJICBOIBI, WITH .
B COCTaB YIJICBOJIOB; | 3aJaHWM yduTesIs. 0COOEHHOCTSIX
Aucaxaput. Ccaxapuipl?, ocHOBHbIe yHKIMKM | Pa3BuTHE HaBBIKOB YTIICBOJIOB
Homicaxapunpr «MOHOCaXapuibl», YITIEBONIOB; TPYIIBl | CAMOOLIEHKH H Ca- Pedrexcupyrot,
«aucaxapuabl», YIJIEBOIOB MOaHaJIM3a OIICHUBAIOT
«TIONTUCaXapUIBD), XapaKTepHU30BaTh II:ymenue naBatb pe3yABTATHI
«pI/I603a»’ 0COOEHHOCTH OIpPEACICHUA JACATCIIBHOCTH
«IE30KCHPHG03a%, CTPOCHUS YTIICBOAOB, | HMOHATHAM,
OCHOBHbIE PyHKIIMK | KIacCH(PUIHPO-
«TITFOK03ay», «(PPYKTO3a»,
YTJIEBOAOB BaTh OOBEKTHI,
«TaJIaKTO3ay, «caxapo3a, (pHBOHTH OTpeIENTH
«MaJIbT03a», «IAKTO3ay, TPEMEpBI). KPUTEPHH IS
«KpaxmaiD», «TJIMKOI€H», OOBICHSITH Knaccn(pn[(aunn
«XHUTHHY. TIPUHAIICKHOCTD 00BEKTOB.
XapaKTepu3yrOT COCTaB U YIJIEBOJIOB K K:ymenme crymath 1
CTPOEHHE MOTEKY.T OmomoeKyIam 3a/1aBaTh BOIPOCHI
VUIUATEIIO U OJTHO-
YTJIEBOIOB.
KJIACCHUKAM
YcraHaBnuBamOT

TIPUYNHHO-CIIEICTBEHHBIC
CBSI3U MEXXIY XUMHYECKUM
CTPOCHHEM, CBOHCTBAMH U
(YHKIMSAMH YIIICBOAOB Ha




OCHOBE aHAITI3a PHCYHKOB
¥ TCKCTOB B YUCOHHKE.
[IpuBOIST TIPHUMEPHI
YIJIEBOJIOB, BXO/SIIHX B
COCTaB OPraHM3MOB, MECTa
UX JIOKAJIM3AIUH U
OUOIOTMYECKYIO POJIh

JIutmmaer

Jlunuper. XKupsr.

I'opmonsI.

D YHKIIH
JIUTMUOB!
SHepreTuyeckas,
3amacaronas,
3allUTHAas,
CTpOUTENbHAs,
peryisaTopHas

OrnpenensitoT MOHSITHS,
(hopMupyemsbie B X071€
W3y4EHUs] TEMBI:
«JTUITUIBD), GKUPBD),
«TOPMOHBI»,
«@HepreTuyeckas QyHKIUs
JIMITUIIOBY, «3aracaromnas
(GyHKIMS TAIHIO0BY,
«3amurHas QyHKIUsA
JIUITUIOBY, «CTPOUTENbHAS
(GyHKIMS TAIHIO0BY,
«peryastopHast QyHKIHSA
JIUITUIOBY.

JlaroT XxapakTepucTuKy
COCTaBa M CTPOCHUS
MOJIEKYJ JIUITUIO0B.
YcranaBiauBaroT
MPUYUHHO-CIICICTBEHHBIC
CBSI3U MEKIY XUMHUYECKUM
CTPOEHHEM, CBOMCTBAMU U
(hyHKIMAMU YTIEBOIOB Ha
OCHOBE aHaJIN3a PUCYHKOB
¥ TEKCTOB B yUeOHHKE.
IIpuBonsaT npumMepsl
JIWITUJIOB, BXOISIINX B
COCTaB OpPraHU3MOB, MECTa
VX JIOKaJM3anuy 1
OHMOITOTHYECKYIO POITb.
OO6cyKIaroT B KJlacce
IpoOJIEMBI HAKOTUTEHHS
JKHPOB OpraHU3MaMHt B
LeNSX YCTAaHOBIICHUS
TIPUYNHHO-CIIEICTBEHHBIX
CBsI3e B pHpoJie

JTaBaTh OMpPEICICHUE
TEpMHUHAM;
TIEPEUNCIIATH
BEILIECTBA, BXO/ISIIHE
B COCTaB MOJICKYJIBI
OOJILIINHCTBA
ymnuaoB. Ha3eisaTe
(DYHKIIMH JTUTIH]IOB
XapaKTepU30BaTh
0COOEHHOCTH
CTPOCHHUS JINTIHIOB,
uX (QyHKIHH.

P:ymenne
OpraHU30BaTh
BBITIOJTHEHHE
3a7IaHUN YUUTESL.
Pa3Butiie HaBEIKOB
CaMOOIICHKH H ca-
MoOaHaln3a.
1I:ymeHue naBatb
OIpeICIICHUSI
TIIOHATUAM,
KJ1acCuHUITUPO-
BaTh OOBEKTEI,
OTIpeNIeNIATh
KpUTEpUU ISt
kiaccudukamu
00BEKTOB
K:ymenue ciymats 1
3a/1aBaTh BOMPOCHI
YUIUTEINIO U OJTHO-
KJIACCHHKaM

Oco3HaT "
OCMBICIIUBAIOT
nHpopmanuio o
XapaKTEePHBIX
0COOEHHOCTAX
JIUITUIOB
Pednekcupyror,
OLIEHUBAIOT
pe3yabTaThI
JIEATENBHOCTH

[Ipe3enTarnusi«
JIumm ey




CocraB u CocraB u OnpenenstoT NOHSTHS, Ha3bIBaTh MOHOMED P:ymenue OcCMBICTUBAIOT Tabmuma
cTpoeHue cTpoenue 6enKkoB. | GopMHpYEMEIE B X0JIe 0eKOBOH MOJIEKYITbI OpraHu30BaTh TEMY ypOKa «benkn»
OeKOB benku, win H3Y4EHHUS TEMBL: «OEIKH, 1 ero BBITOTHCHHC Ocosnator 1 Mones Gexxa
TIPOTEHHBI. WM TIPOTEUHBI», «IPOCTHIE COCTARILIIOTIHE; JAIAHHH YITELA. OCMBICTHBAIOT
YPOBHU Opranu3anuu | PasBHTHE HaBBIKOB | WH(pOpPMAIIHIO O
Tpocrsic u B CIOXKHEEIE Oemkam, 0EeIKOBOI MOJIEKY/IBI; | CAMOOLICHKU H Ca- XapaKTepHBIX
CIOKHBIC OCIKH. | «AMHHOKHCIIOTED, XapaKTepH30BaTh MOAHAIIH3a. 0COOEHHOCTSX
AMMHOKHUCIIOTEL «IOJIUIICOTHUAY, 0COOEHHOCTHU 11 "'YMEHHE J1aBaTh OEJIKOB
[onmunenTun. «TIepBUYHASI CTPYKTYpa CTPOEHHUSI MOHOMEpa orpeeeH s
ITepBuunas, 0CITKOBY, «BTOPHYHAS Oenka 1 GenKoBoi TIOHATHAM,
BTOpHYHAS, CTpYyKTypa GenKkoBy, MOJICKYJIBI B LIEJIOM; KI1acCH(HIHpO-
TPEeTHYHAs U «TpeTH4Hasi CTPYKTypa obLacHATs, npouece BaTh OGLEKTE,
00pa3oBaHUsI OIPENICNIATh
YeTBEPTHYHAS 0ENKOBY, «4ETBEPTHIHAS MeNTUIHOMN CBS3H, KPHUTEPHH JUIS
CTPYKTYpPBI CTPYKTypa OENKoB». mporiecc KJ1acCU(UKAIH
OCIIKOB. XapakTepHu3yroT COCTaB U o0pasoBanus OEITKOB 00BEKTOB.
Henarypanust CTPOCHUE MOJIEKYII Pa3IUYHBIX YPOBHEH
Genka GEIKOB, IIPHYHMHBI OpraHM3aluH. K:ymenuvie corymats 1
BO3MOXKHOT'O HapyLICHUsI 3a/1aBaTb BOIPOCET
IIPUPOHOM CTPYKTYpPbI YIMTEIO 1 OIHO"
KJIaCCHUKaM
(nenatypanmu) GeIKOB.
IIpuBonsaT npumepsl
JICHaTypannu OEIKOB
OyHKIMU OyHKIMK OEIKOB: | Y CTaHaBIUBAIOT NIEPEYUCIIATD P: ymenue OcMBICIHBAIOT Tabnura
0enkoB CTpOUTENbHAS, MPUYUHHO-CIIEICTBEHHbIE | (DYHKIIMU OEJIKOB B OpraHu30BaTh TEMY ypOKa «bemkm»
JIBUraTesbHasl, CBSI3M MEKIY XMMHUYECKUM | OpraHH3Me BBITIOTHEHIE OCO3HAIOT | Monens Genka
TpaHCIIOpTHas, CTPOCHUEM, CBOMCTBAMH U | XapaKTEpU30BaTh 3a/laHui y4uTeNs. | OCMBICIMBAIOT
3aIIUTHAS, ¢dhyHKIMAMEU OENKOB Ha 0COOEHHOCTH Pa3BuTue HaBbIKOB | MH(MOPMAIHIO O
perynaropHas, OCHOBE aHaJIN3a PUCYHKOB | CTPOEHHSI MOHOMEpA | CaMOOILICHKHU M Ca- | XapaKTepHbBIX
CUTHAJIbHAS, ¥ TEKCTOB B yUeOHHKE. Oenka 1 OeTKOBOMH MOaHaJIH3a. 0COOEHHOCTSIX
sHepreTudeckas, | IIpuBonmsaT mpumepsl MOJIEKYJIBI B LIENIOM; II: ymenue naBath | OEIKOB
KaTaJUTHIecKas 0€eKOB, BXOISIINX B OOBSCHATH MPOIIECC OIpEeEIEeHHS
COCTaB OpPTraHW3MOB, MECT | 0Opa3oBaHMA TOHSITHSIM,
VX JIOKaJM3anuy 1 MENTHIHOH CBSI3H, KIaccu(UIIIpO-
OHMOTOTHYECKOH poiH mporiecc BaTh OOBEKTHI,
00pa3oBaHMA OCITKOB | OIMpPEIENsATh
Pa3NUYHBIX YPOBHEH | KpUTEpHH JUIs
OpraHH3aIH. Kiaccuukanmun

00BEKTOB.




K: ymenue
CIIyLIATh U
3aJaBaTh BOIPOCHI
YUUTEIIO U OHO-
KJIACCHUKaM

Hyxneunossie
KHUCITIOTBI

HyxneunnoBsie
KHCIIOTBI.
Je3okcupnubonyk
JIENHOBAs
KUCJIOTa, WIN
JHK.
Pubonyknennona
s KUCIIOTa, WK
PHK. Azotuctbie
OCHOBaHHUSI:
aJICHUH, T'yaHUH,
IIUTO3HH, TUMMUH,
ypauuiI.
KomnnemenTtapuo
CTb.
TpancnioptHast
PHK (TPHK).
Putocomuas PHK
(pPHK).
HNudopmanmonna
s PHK (uPHK).
Hyxneorun.
JBoitHas cnupaib

OrnpenensitoT MOHSITHS,
(hopmupyembIe B X011e
WU3YUYCHHS TEMBI:
«HYKJIEMHOBAs KHCIIOTay,
«J1€30KCHPHOOHYKIIEHHOBA
s kucnora, uaa JTHK,
«PUOOHYKJICHHOBAS
kuciora, i PHK»,
«a30THCThIE OCHOBAHUSY,
«aJICHUH, «TYaHUH»,
«IUTO3UHY, «TAMHHY,
«ypauum,
«KOMIUIEMEHTapPHOCTBY,
«tpancnoptHas PHK
(TPHK)», «pubocomHuas
PHK (pPHK)»,
«uHpopmarmonnas PHK
(mPHK)», «Hykmeotuny,
«nBoiiHas crimpais JJHK».
JlaroT XapakTepucTUKY
COCTaBa M CTPOCHUS
MOJIEKY HYKIEHHOBBIX
KHUCJIOT. Y CTaHaBJIUBAIOT
TIPUYNUHHO-CIIC/ICTBCHHBIC
CBSI3U MEXIY XUMHUUECKUM
CTPOEHHEM, CBOMCTBAMU U
(HhYHKIHIAMU HYKIEHHOBBIX
KHCJIOT Ha OCHOBE aHalIn3a
PUCYHKOB M TEKCTOB B
yueOHHKE.

[IpuBomAT pUMEpHI
HYKJICHTHOBBIX KHCIIOT,
BXOJISIINX B COCTAB
OpPTaHU3MOB, MECT UX

JTaBaTh OMPEICIICHHE
TEPMHUHAM.
[epeunciiaTsy THITBI
HYKJICHHOBBIX
KUCIIOT; YHKIIUU
JIHK u PHK; Tumsr
PHK. Ha3biBaTh
COCTABJISIFOIIHE
moHomepoB JIHK u
PHK
XapaKTepU30BaTh
0COOEHHOCTH
CTPOCHUS
HYKJICHHOBBIX
kuciot (JIHK, PHK),
OOBSICHATH PUHIIMIT
KOMITJIEMEHTapHOCTH
; ynakun JTHK u
PHK (paznmusbx
tunoB PHK);

P: onpenensitor
1ens padoTsl /7
OCYUIIECTBIISIIOT
TIOUCK U OTOOp
HEO0XO0TUMOM
nHdopmanuu

K: 3aparor
BOITPOCHI,
BBIPaXKarOT CBOU
MBICJIN

Oco3HaHne
€IUHCTBA >KUBOH
TIPUPOJIBI HA
OCHOBE 3HAHUH O
HYKJICHHOBBIX
KHCJIOTaxX

[Ipe3enTanus
«JITHK 1 PHK».




JIOKaJIM3alid 1
OUOJIOTHYECKOM POITH.
CocCTaBIISIIOT TU1aH
naparpada ydeOHnKa.
Pemraror Oronorunyeckue
3amaun (Ha
MaTeMaTHYECKUI pacyer;
Ha PUMEHEHHUEe IPUHITHIIA
KOMIUTIEMEHTAPHOCTH)

AT® u
fpyrue
OpraHn4eCKuc
COCIUHCHUA
KJICTKHU

Anenosuntpudoc
¢at (ATOD).
AnenozusIIdGOC
¢dar (AL1D).
ANCHO3MHMOHO(D
ochar (AMD).
Makposprudecka
s1 CBA3b.
ButamMuHbl
KHPOPACTBOPHMBI
eu
BOJIOPACTBOPUMBI
e

OrnpenensitoT MOHSITHS,
(opMupyemsbie B xoz1e
W3y4EHUs TEMBI:
«aneHozuHTpHbOChaT
(ATD)»,
«aneHosuHaudochar
(ALD)»,
«azeHo3uaMonodocdar
(AMD)»,
«MaKpOPPTUYECKAst CBA3bY,
«OKHPOPACTBOPUMEIE
BUTaMUHBI»,
«BOJJOPACTBOPHMEBIE
BUTaMUHBI».
XapakTepus3yroT COCTaB U
cTpoenue Monekyinsl ATO.
IIpuBonsaT npumepsl
BUTaMUHOB, BXOJSIINX B
COCTaB OpPTraHW3MOB, U UX
OHMOTOTHYECKOH POIIH.
T'oToBST BBICTYIIIIEHHE C
COOOIIEHHEM O POJIH
BUTaMHUHOB B
(hYHKIMOHUPOBAHUH
opraHm3Ma YejoBeKa (B
TOM 4HCIIE C
HCTIONb30BAHNEM
KOMITBIOTEPHBIX
TEXHOJIOTHH).
OO6CYXIatoT pe3yNbTaThl
paboTsI ¢
OITHOKJIACCHUKAMHU

JlaBaTh
orpe/eNieHre
TEPMUHAM.
Ilepeuncnsts
COCTaBJISIOIIHE
Hykineotuga ATD
(A1, AMD);
pa3IMYHbIEC IPYIIILI
BUTAMHWHOB
XapaKTepH30BaTh
0COOEHHOCTH
cTpoe-

HUS MOJIEKYJIBI
ATO (ALD,
AM®); ee
CBOIICTBA U
¢byHKIAH
(OOBICHATE POITH
MaKpO3Pru4ecKon
CBSI3M).

P:
KOPPEKTUPYIOT
CBOM 3HAHUSI

1I: ana;M3upyroT
MIOJTy9CHHBIC
3HAHU,
BBIJICIISIOT
TJIAaBHOE,
BTOPOCTEIICHHOE
P: ouenuBarot
cOoOCTBCHHBIC
pe3yIaBTATHI

K: BeIpaxkaroT B
OTBETax CBOU
MBICTTH

Pedekcupyro
T, OLICHUBAIOT
pe3yabTaThi

JEATEILHOCTH




buonornueckue Tlonsatre o OnpenensitoT NOHATHUS IaBaThb P: Oco3HaT " Tabnuia
KaTaJu3aTopbl KaTaJiu3aTopax. (dhopMupyembie B X01€ OmpeeneHue KOPPEKTUPYIOT OCMBICTHBAIOT | «benkmy,
Buonoruueckue M3Y4YEHHUSI TEMBI: TEpPMUHAM. CBOM 3HaHM uH(pOpMaIUK 0 | IPOOUPKH,
KaTaJIu3aTophl. «KaTajuzaTopy, Hepe‘lI/ICJ'IﬂTB K: B3aumoorienka XapaKTCPHBIX MEPOKCHU
depmeHT. «hepmeHTY, «KOPEPMEHTY, ¢bakTopsl, II: aHanu3UpPyIOT | OCOOSHHOCTIX | BOAOPOJA,
Kodepmenr. «AKTHBHBIN IIGHTP o0ecreunBaroIme TOJIy4EHHBIE KaTaJan3aTopoB | Kaprodenb
AKTUBHBIN LEHTp | (epMeHTay. CKOPOCTh 3HaHHA, CBIPOIL
depmeHTa. XapakTepusyioT pob (hepMeHTaTHBHBIX BBIICIISAIOT BapeHbIi,
Jlabopamopnas OUOJIOrMYECKHX peakuui TJIaBHOC, CBIPOC M3ICO,
paboma KATATH3ATOPOB B KIIETKE. xapaKTeva/BOBaTb BTOPOCTENEHHOE IITaTUBBI.
Pacmennenue OnuceIBaIOT MEXaHU3M CBOHCTBA
MepOKCHIA paboThl (hepMEeHTOB. (bepmenTos, K: BrIpaxcaior B
MEXAHU3M OTBETAX CBOU
BOJIOpO/a [TpuBoasT npumepsI .
JIEUCTBUSA MBICIIA
(l)epMeHT(jM (hepMeHTOB, UX (DepMEHTOB,
KaTanazoi JIOKaJIM3aIMy B OpFEiHI/IBMe OGBSCHSTE
1 X OUOJIOTUYECKOU POITH. 06pazoBanme
YcranaBiauBaroT KOMILIEKCA
MPUYUHHO-CIICACTBECHHBIC «(bepMeHT _
CBSI3U MEXTy OEIKOBOM BELLIECTBOY; POJIb
npuponoit GepMeHToB U dbepMeHTOB B
OIITUMAaJIbHBIMH Opra"HusMe
YCIIOBHSAMU HX
(yHKIIMOHUPOBAHUSL.
OTpabaThIBaIOT yMEHUSA
(dhopMynrpoBaTh
THIIOTE3HI,
KOHCTPYHPOBATh,
TIPOBOIUTH
SKCIIEPUMEHTHI, OIICHUBATh
TIOJTyYeHHBIEC PEe3yIbTaThI
Ha OCHOBE COZAEPIKaHMUI
nabopaTopHO pabOTHI
Bupycst Bupycer. Kancun. | Omnpenenstor HOHSTHS, NEPEYUCIIATD OcCo3HaIoT 1 [Ipesent.
CaMoc60pKa q)opMpreM}_,Ie B X0[€e QJIEMEHTBI, BXOISIIHC P: YMEHHUE OCMBICIINBAIOT «BI/IpyCBI)).
BUPYCHBIX M3YEHHS TEMBI: B COCTaB BUPYCHOH OIPEJIENIATH LIENb uHpopmanmu o
wacri, L (BHPYCHD?, CKATICHI, YaCTHUIBI, CTIOCOOBI paboTHl, XapaKTePHBIX
60ps06sI co CITMlom | mnaHMpOBaTh 3TANBl |  OCOOEHHOCTSIX
PasBUTHA BUpYCa | «CaMOCOOPKay. XapaKTepHU30BaTh €€ BBITIOJIHEHHS 1 BHPYCOB
XapaKTepu3yIoT BUPYChl 0COGEHHOCTH OLIEHUBATE TI0- Pedmexcupytor,
KaK HEKJIETOUHbIE (OPMBI CTPOCHHS U JIy4ECHHBIE OLICHUBAIOT
JKM3HH, OTTHUCHIBAIOT IIUKJI (hyHKIIMOHHNpPOBaHUS Pe3yJIbTATHL.. pe3yNIbTaThI
pasBUTHS BUpYCA. BUPYCOB; IT: ymenme paboTath | IEATENBHOCTH




OnuceIBarOT OOIIUH IUIaH

0COOEHHOCTH

C pa3IMYHbIMU

CTPOEHHUS BUPYCOB. Pa3JINYHbIX HUCTOYHHUKaAMHN
[IpUBOAST IPHMEpHI BUPYCHBIX uH(bOpMAIH,
. 3a00eBaHNi 1 UX OCYILIECTBIISTh
BUPYCOB U 3a00JIEBaHMH,
PO HITAKTHKH, CMBICIIOBOE
BBISHIBACMBIX MM Croco0BI OOPHOBI CO | YTEHUE, OTACTATH
O6eyx patoT npodems CIT1/[dom. TJIaBHOE OT
IMMPOUCXOKACHUSA BUPYCOB BTOPOCTEIEHHOI O,
OIIpEAENATh
KPUTEPUH IS
XapaKTepPUCTUKU
TPUPOTHBIX
00BEKTOB
K:ymenue
BOCMIPUHUMATH HH-
(hopMarIiro Ha CITyX,
paboTaTh B COCTABE
TBOPYECKUX TPYIIL
10 | O6o0matommit OnpenenstoT MOHATHS, JlaBaTh OIpeJieNeHne P:Vmeror Bri6upatot
YPOK Cd)OpMPIpOBaHHI)Ie B X0JI¢ TCPMHUHAM. Ha3biBath OpraHMU30BbIBATH ICJICBBIC U
W3ydeHNs TEMBL. MHOTOMOJIEKYJISIPHBIC BBITIOMTHEHHE CMBICIIOBBIE
Tlator oneHKy KOMIUIEKCHBIE 3a/laHui yduTels, YCTaHOBKH B
. CHCTEMBI; aHaJM31POBaTh CBOMX
BOSpACTAIOICH PO NIEPEYUCIIATD UX pe3yabpTaThl CBOEH JICUCTBUSIX U
CCTCCTBCHHBIX HAYK U CBOMCTBA ¥ 3HauYeHHe | pabOThI HA YPOKE. HOCTYIIKAXx .

HAay4YHBIX HCCIIEJOBaHU B
COBPEMEHHOM MHpE,
HIOCTOSHHOMY IIpOLiecCy
9BOJIIOIIMHM HAYYHOT'O
3HAHUSL.

OTpabaThIBaIOT yMEHUS
(hopmynHupoBaTh
THIIOTE3Hl,
KOHCTPYHPOBATh,
MIPOBOJIUTh
9KCIIEPUMEHTHI, OLICHUBATh
MOJTyYEeHHBIE PE3YIbTaThI

XapaKTepHU30BaTh
0COOCHHOCTH
CTPOCHUS U
(hyHKIIMOHUPOBaHUS
MHOT'OM OJIEKYJISIPHBI
X KOMILTIEKCHBIX
CHCTEM, OOBSICHATH
HUX CBOMCTBA,
3HAYEHNE

I1: YMmeror
BOCIIPOH3BOJHTh
uHpopManuio mo
HaMATH, 1aBaTh
ompeeneHIe
TIOHATHSIM,
CTPOUTH peueBbIe
BBICKa3bIBaHMS,
YCTaHaBIIMBATh
NPUYHHHO-
CIIe/ICTBCHHBIC
CBSI3M.
K: Ymenue
paborats B

rpyImax,
00CYyXIIaTh

Knerounslii ypoBeHb - 14 gacos




Kiterounsrit OOmas OnpenenstoT NOHSTHS, Ha3bIBaTh (haMILTHI Yunrtecsa Mopenb
YPOBEHb: XapaKTEepUCTHKA q)opMpreM])Ie B X0I€ BCJIMKUX YYCHDBIX- P: YMEHHE OCMBICIIMBATh «KﬂeTKa»,
obmmas KIIeTOYHOrO W3yHEHNS TEMBI: CKIETKAY, MI/IKpOCKOl'II/IC}“OB, BEIOMpPATH 3Ha‘-II/‘I'MOCTI) MUKPOCKOITBI,
BHECIIIHX CBOM BKJIaJ | CaMOCTOSTEIbHbIE JIAaHHOM TEMBI, | MUKpoIpenapa
XapaKTePUCTU YPOBHS «METOJTBl M3YUCHUS
B U3YUYCHHE KIICTOK, CpeAcTBa YYUTHCS TBI
Ka OpraHusaln KICTKID, «CBETOBAA aBTOPOB KJICTOYHOMU JIOCTHIKEHUS 1EITH HCIIONb30BaTh
JKUBOTO. MHKPOCKOIIHSD?, TEOpHH I1: ymenue CBOM B3IJISLIIBI
Knerka — «3JICKTpOHHAasA XapaKTepu3oBaTh HaXO4uTh HYKHYIO JUIS pELIECHUs
CTPYKTYpHAs U MUKPOCKOIIHSD», OCHOBHEIE HHPOPMAIUIO mpo0IeM u
(byHKHHOHaHBHaﬂ «KIICTOYHASI TEOPHSD». TTIOJIOXKCHUSA K YMEHUE H3BJICYCHUA
i Ki KTUPOBATh
CIIMHAIA SKH3HIL XapaKkTepH3yioT KIETKY KJIETOYHOU TEOPHUH. OpPEKTUPOBA SKM3HEHHBIX
. [TpoBoauTH CBOM 3HAHUS, YPOKOB
XUMUYECKUI KaK CTPYKTYPHYIO U
CpaBHEHHE CTPOCHUS B3aMMOOLIEHUBATh
COCTaB KJIETKU. (hYHKIIMOHATIBHYIO NPOKAPHOTOB 1 JPYT Apyra.
Mertonpl CANMHUIY KU3HH, €€ 3YKapHOTOB,
W3Y4YEeHUS KIETKH. | XMMHYECKHI COCTaB, PaCTUTEIHHOMN U
OCHOBHEIE METOJIBI M3YUCHHUSL. YKMBOTHOM KJIETOK
TIOIOXKECHHUSA OOBACHIIOT OCHOBHBIE (aBrOTpPOhOB M
o “ T'CT T B).
KJIETOYHOMU MTOJIOKEHHS KIIETOUHOM eTepoTpodoB)
TCOpUHU TCOPUH.
CpaBHHUBAIOT MIPUHIIHIIBI
paboThI 1 BO3MOXHOCTH
CBETOBOM U 3JIEKTPOHHOU
MHUKPOCKOITUYECKOM
TEXHUKH
OO0mue O6umme ceenenns | OnpenenstoT MOHATHS, JTaBaTh OIpeJIeNeHIe P- onpenemnsror OCMBICITHBAIOT Mopenb
CBEJICHUS O 0 CTpPOEHUU dopMupyeMble B X0€ tepmuHaMm. Ha3siBaTh 1enb padoThl,, €UHYIO «Knerkay,
KITETKAX. KIIETOK. W3YdeHUs TEMbL: COCTaBHH}OHVII/Ie KOPPEKTHPYIOT MIPUPOAHYIO [Ipesenr.
HapyXHOH 3HAHUA. LIEJIOCTHOCTD
Kierounas IMuromnasma. IHATOILIA3MAaY, «SIAPOY, "
5 q KJIETOYHOU [1- ananu3upyrot
MeMbpata ApO- «OpraHon/p, MeMOpaHbI, COCTaB MIOTy9YEeHHBIC
OpraHousL «MeMOpaHay, «KIeTOYHAS COJZIEPKIMOTO spa SHAHNS U
Membpana. MeMOpaHay, «(harouros», XapaKTepU30BaTh U PepeHIPYIOT
Kinerounas IIAHOLIUTO3Y. CTPOEHUE KIIETOYHOMI MOTy4YEeHHBIC
MeMOpaHa. XapakTepusyroT U MeMOpaHbl, hyHKIHHI SHaHUA.
daronuTos. CPABHMBAKOT MPOLIECCHI HapyKHOH K ymenne
MeMOpaHbI KIIETKH, KOPPEKTHPOBATh
[TurOIIMTO3 (harommro3a u
CITIOCOOBI CBOU 3HAHUS,
HHHOIKTO3a. TIPOHUKHOBEHHUS B3aMMOOIIEHUBATD
OnwuceBarOT OCOOCHHOCTH BEILECTB BHYTPb APYT Apyra -
CTPOEHUS YacTeu U KIIeTKH (paromnuros, BEIPaXAarOT CBOU
MMAHOIUTO3. MBICIH.

OpPraHOMAOB KIJIETKU.
VcraHaBIuBaIoT
TIPUYHUHHO-CIIEICTBEHHbIE
CBS3U MEXKIY CTPOCHHUEM




KJIETKH U OCYIIICCTBICHUEM
€10 TIPOLIECCOB
(baromuTosza, CTpOCHUEM U
(GYHKLIUSIMU KIIETOYHOM
MeMOpaHBbI.

CocTaBJsIoT I1aH
naparpacga

Snpo Snpo, ero OnpenensiroT MOHSITHS, JTaBaTh OMpPEICICHUE P- onpenensiror OCMBICTUBAIOT Mogens
CTpOEHUE U (dopMupyeMbIE B X0/1€ tepmuHaMm. Ha3wiBaTh 1IeNTb PabOTHI,, CIUHYIO «Kierkay,
dyHKIIH B W3YHEHUS TeMBI: cocrapsiolne KOPPEKTHPYIOT MIPUPOTHYIO [Ipesenr.

HapPYXHOU 3HAHUS. IIEIOCTHOCTh
KJICTKE. IPOKAPHOTHD, N
i KJIETOYHOU I1- ananu3upyrotT
. K HNOThI
POKAPHOTEI (OYKApHOTHI», MeMOpaHBbl, COCTaB HONTy4eHHBIE
OyKapuOTHI. «XpOMaTHHY, COJIEPKIMOTO /1pa SHAHMS U
XpOMOCOMHBIN «XPOMOCOMBI», XapaKTepU30BaTh mddepeHuupyroT
HA0Op KIIETKU «KapUOTHID», CTPOCHHUE KJICTOYHOM MOJTyYeHHBIE
«COMATHYECKHE KIIETKI, MeMOpaHsl, pyHKIIH SHaHHA.
«MIUTOMHEIH HAGOp», HapyKHOU K ymenne
MeMOpaHbI KJIETKH, KOPPEKTHPOBATh
«TOMOJIOTHYHBIC
CITOCOOBI CBOM 3HAHU,
XpOMOCOMBD», MIPOHUKHOBEHHS B3aMMOOLICHUBATh
«TaIuIOUHBINA HAabop BEILIECTB BHYTPb JPYT Apyra -
XPOMOCOMY, «TaMETBD», KJIeTKH ((arouros, BBIPaXKaroT CBOU
«SAAPBIIIKO». IIUHOLIUTO3. MBICJIN.
XapaKTepu3yrT CTPOCHUE
Spa KJIETKU U €T0 CBSI3U C
IHJIOILIa3MAaTHYECKOHN
ceThlo. Pemmaror
OMOJIOTMYECKHE 3aJaUX Ha
oIIpeieNIeHNe Yrciia
XPOMOCOM B TaIUIOHTHOM
¥ TATUTONTHOM Habope

DHJOIIa3MaT Onponnasmarude | OnpenemnsioT MOHSTHS, Ha3bIBaTh OPTAHOU/IBI P- onpenemnsror OCMBICTUBAIOT Monens

HYecKas CeTb. CKast CeTb. dopmupyembIe B X0z1e KJICTKH, MX YHKIIHI; Leb paboTsL, CAMHYIO «Kretkay,

Pr60COMEL PuG0COMBL M3Y4EHHS TEMbI: TIEPEUNCIATH BUIBI KOPPEKTHPYIOT MPUPOHYIO [IpeseHT.exuus

TTACTH]T 3HAHMS. [IEIOCTHOCTD

Komriekc Kommexc «IHJIOTIa3MaTHIECKas

T r 5 XapaKTepU30BaTh [1- aramm3upyroT

. JTbDKH.
OJTBJIKH OJIb ] CETb», «PUOOCOMBI», crpoere DIIC, MOy YeHHELE
JInzocomer JIm30coMBI «xomruieke I ob K, PHGOCOM, TH30COM 1 SHAHMS U
«JTU30COMBID». JIp. OPTAaHOWMOB, NX | I GEPEHIUPYIOT




XapakTepu3yloT CTpOeHUE
TIepeYNCICHHBIX
OpraHOM/I0B KIETKH U UX
¢yHKIMH. Y CTaHABIUBAIOT
TIPUYNHHO-CIIE/ICTBEHHBIE
CBSI3U MEX]y CTPOSHHEM U
byHKIIIMU
OMOJIOrMYECKUX CHCTEM Ha
NpUMepe KIETKH, ee
OpraHoMJI0B U
BBITIOJTHSEMbBIX UMH
GyHKIHHA.

PaGotatot ¢
WILTIOCTpaIMAME ydeOHUKa
(cMBICTIOBOE UTEHHE)

¢$yHKIHN.
OOBSICHATH HATNYNE

0oJIBIIIET0
KOJIHYECTBA
MUTOXOHJIPUI B
MOJIOJBIX KJIETKAX M
B KJIETKaX C
OOJIBIINMHU
JSHEPreTUICCKUMHU
3aTpaTaMu

MOJTyYCHHbBIC
3HAHUSL
BBIPXAKOT CBOH
MBICITH
K: ymenune
pabotath B
TpymnIx,
00CYXI1aTh

MurtoxoHapuun
IInactuap!.
Knerounslii
LEHTP.
Opranoust
JIBHDKCHHS.
Knerounsie
BKJTIIOUCHUS

MuTtoxoHapuu.
Kpuctsr.
[Tnactupast:
JICMKOIIACTHI,
XJIOPOILIACTHI,
XPOMOILIACTBL.
I'pansl.
Kretounsrit
LIEHTP.
Ilutockener.
MuxpoTpyOouKy.
LenTpuonu.
Bepereno
JENEHHS.
PecHuuku.
Kryruku.
Knerounsie
BKJIFOYECHUS

OnpenensitoT MOHITHS,
(dhopmupyembIie B X071e
H3Yy4Y€HUS TEMBI:
«MUTOXOHAPHUNY,
«KPHCTBD, «IUIACTUBD»,
«JICUKOILIACTHD»,
«XJIOPOILIACTBI»,
«XPOMOIUIACTBD», «TPAHBDY,
«KJIETOYHBII LIEHTP»,
«LUTOCKETET,
«MHKpPOTPYOOUKI»,
«UEHTPUOINY, «BEPETEHO
JETICHUS, «PECHUYKI,
«GKTYTHKI, «KJIETOYHBIE
BKITIOUCHHUS.
XapakTepu3yrT CTPOECHUE
MIePEUNCICHHBIX
OpraHOM/JOB KIETKH U UX
(hyHKIIMN. Y CTAaHABITUBAIOT
TIPUYNHHO-CIIEICTBEHHBIC
CBSI3M MEX[y CTPOCHHEM H
GbyHKIIIMET
OMOIOTNYECKUX CHCTEM Ha
TpuMepe KIETKH, ee
OpraHOMJOB U
BBIMOTHIEMBIX UMH

Ha3bIBaTh 3JICMCHTHI,
BXOJAIIUE B COCTAB
KJIETOYHOTO IIEHTPa;
IIEPEYUCIIATH
OpraHoM/IbI
JIBYDKCHUS; HAa3bIBATh
OpraHoH/bI
IIPOKapUOTUYECKOU
KJIETKH

XapaKTepH30BaTh
cTpoeHue u QyHKIMN
KJIETOYHOrO IIEHTPa

OpraHOWIOB IBWKCHIS,

P- onpenenstor

el PabOTHI,,

KOPPEKTHPYIOT
3HAHUS.

[1- ananu3upyrot
MOJYYeHHBIC
3HAHUA U
mddepeHuupyroT
MONTYYEHHBIE
3HAHU.

- BBIPQXKAIOT CBOU
MBICIIH
K- BBICKa3BIBAIOT
CBOIO TOUKY
3peHust

OCMBICITHBAIOT
e/IMHYIO
IPUPOIHYIO
I[EJIOCTHOCTE

Mopnenb
«Knerkay,
[Ipe3ent.exus




GyHKIMHA.

Pabotatot ¢
WITIOCTPAIMMU yIeOHNKa
(cMBICIIOBOE UTEHHE)

OcoGeHHOCTH [IpokapHoTHL OnpenensroT MOHSTHS, MaBaThCPaBHUTEIbHYIO OCMBICTHBAIOT Monenb
CTpoeHus DyKapHOTEHI. dopMupyeMbIe B X01€ KapaKTEePUCTHKY P- onpenensitor | enuHyro «Kierkar,
KIIETOK AHaspo0bL. V3y4EeHHS TEMBL: [POKAPHOT C uens padorsr,, TIPUPOIHYIO Ipesent.exiyus
KOPPEKTHPYIOT [ETTOCTHOCTb
9YKapHOT U Criopsl. «IPOKAPUOTHD», BYKapUOTaMH, BBLICISS A
YepTHI CXOICTB « HOTED) ’
MPOKapHOT €pTHI CXO/ICTBA JYKAPUOTHI», PU3HAKH TI- anamusHpyioT
U pa3IHImsI «aHadpOOBD», «CIIOPBD». PUMHUTHBHOCTH NOJTyYEeHHbIe
KJIETOK XapaKTepmymT [IPOKapUuoT Mo 3HAHUA U
IPOKAPHOT 0COGEHHOCTH CTPOEHHS CPaBHEHMIO C b depeHIHpyOT
JYKapHOT. KIIETOK IIPOKAPUOT U byKapHUOTaMMU. IIOMy4CHHBIC
Jlabopamopuas sykapuoT. CpaBHHBAIOT SHAHIL.
- BBIPQKAIOT CBOH
paboma 0COOEHHOCTH CTPOEHHUS
p MBICJIN
acCMaTpUBaHHE | KJIETOK C LEJbI0 K- BEICKA3BIBAIOT
KJICTOK OaKTepHii, | BBIABJICHHUS CXOACTBA U CBOIO TOUKY
pacTeHui U pasanuus 3pEeHuUs
JKMBOTHBIX TIO]T
MHKPOCKOITOM
O000maromuin OnpenesnsifoT NoHSTHS, JlaBaTh ONpe/elieHne P:Vmeror Bei6ouparor
YPOK C(bOpMHpOBaHHLIe B X0J1¢ TEpMHUHAM. Ha3zpiBaTh OpPTraHNU30BbIBATH ICJIICBLIC U
W3 YHCHHS TEMBL. 0COOEHHOCTH BBITONHEHHE CMBICIIOBBIE
CTPOEHHS KJICTOK 3aJaHuN YIUTEIsI CTaHOBKH B
OTtpabaThIBatOT yMEHUS p A yi ’ Y
o JKMBBIX OPTaHH3MOB; aHaIN3UPOBATh CBOHX
OPMYJTUPOBATH . N
PMYJTHP TIePEUNCISITE UX pE3yIbTaThI CBOCH JEHCTBHUSIX U
THIIOTE3EL, CBOICTBa M 3HAYCHHE | pabOTHI HA YPOKE. MOCTYIIKAX .
KOHCTPYHMPOBATh, XapaKTepU30BaTh I1: Ymeror
MIPOBOIUTH 0COOEHHOCTH BOCIIPOHM3BOINTh
IKCIIEPUMEHTHI, OLICHUBATh CTPOCHHUSA 1 MHPOPMAIHIO 110
(YHKIIMOHUP OBaHUS TIAMSTH, 1aBaTh

TIOTY4EHHBIE PE3YIIbTATHI

oIpeieNnieH e
TOHSITUSIM,
CTPOHTH PEUCBbIC
BBICKA3bIBAHHUS,
yCTaHABIMBATh
MPUYUHHO-
CIIC/ICTBCHHBIC
CBSI3U.

K: Ymenue
paborats B

rpymrax,
00CyK1aTh




8 AccuMuIISIHIA AccuMIIISAIIHAL. OrnpenensitoT MOHSITHSI, J1aBaTh OIPENEICHUE P- manupytot u Oco3HaBaTh Mopenb
u I[I/ICCI/IMI/U-U{HM. q)opMpreM])Ie B X0I€ TCPMHUHAM. MPOTrHO3UPYIOT CAUHCTBO U «KﬂeTKa»,
HCCHMTALI. MeTa6ommsm V3yHeHNUs TeMBI: [epeuncnste sTamns pe3ynbTar u LEJIOCTHOCTh [pesenrarms

9HEPreTUIECcKOro BHOCSIT OKPY’KaIOIIEro
Merabonmn3m «aCCHUMUJISITINS,
oOMeHa, OCHOBHEIC HEO00XO/IMMBIE MHUpa
«ITICCUMUIISLISD,
TIPOLIECCHI JIOTIOJTHEHHSI.
«MeTaboIM3M. MeTaboar3mMa I1- Haxomdar u
OOcyxaroT B Kacce XapaKTepu30BaTh orouparoT
TPOOJIEMHBIC BOTIPOCHI, 0OMEH BEIIEeCTB U HEOOXOTUM IO
CBSI3aHHBIE C ITPOLIECCAMU HpeBpallcHue MH(DOPMALIHIO 1
oOMeHa BElIecTB B SHEpIUN. CIPYKTYpHpPYIOT
ee.
OMOJIOrMYECKUX CUCTEMax
K- BbICKa3bIBaIOT
CBOIO TOUKY
3peHust
9 [QHepreTuyeckuit Henomnnoe OnpenenstoT NOHATHSA, OOBSCHATD P- mnanupytor u | Oco3HaBaTh Mopnenb
0OMEH B KIIETKE KHUCIJIOPOJIHOE (hopMupyemsbie B X071e B3alMOCBSI3b HIPOTHO3UPYIOT CAUHCTBO U «Kuerka,
(pepMEHTATHBHOE | W3Y4EHHS TEMBI: ACCUMMIIALNHM U pe3yJIbTaT 1 LIEJIOCTHOCTD TIpesenTanus
BHOCSIT OKPYKaIOIIero
paclienienme «HETIOTHOE KHUCIIOPOAHOE JIICCUMUIISIIHY,
o AT® HEO0XO0/IMMBbIE MHpa
TJIFOKO3BI. (epMeHTaTUBHOE oOpa3zoBaHue B JIOTIONHEHMS.
I'uxomnus. pacleIICHUE TII0KO3bD», xoze T1- HaxonsT u
[NomHoe «TTIMKOJIM3Y, «IIOJHOE SHEPreTHUECKOro OTOUpaKoT
KHUCJIOPOJIHOC KHUCJIOPOJHOC oOMeHa B KIIETKE. HCO6XOZLI/IMyIO
pacluerieHue paclierieHre TIFKO3bD», XapakTepr30BaTh MH(OPMALHIO 1
[JTIFOKO3BI. «KJIETOYHOE JIBIXaHHUEY. 0OMEH BEIIeCTB 1 CTPYKTYpHUPYIOT
ee.
Knerounoe XapakTepu3yroT OCHOBHBIE | MpeBpaIleHHe
PAKTEPH3YIO pespatt K- BbICKa3bIBatOT
JIbIXaHNe 3TaIbl S3HEPTETHIECKOTO SHEPrUH Kak CBOIO TOUKY
oOMeHa B KJIETKax MPOLIECCHI, 3peHHs
OpraHU3MOB. COCTaBJISIIOLINE
CpaBHHUBAIOT OCHOBY
9HEPreTUIECKYIO JKU3HEACSITEIBHOCTH
3(h(HeKTHBHOCTH TTMKONMH3a | KIETKU
1 KJICTOYHOTO JbIXaHHS
10 | ®orocunres u 3HaueHune OnpenensroT MOHATHA, OOBSICHATH CMBICT P: Y™mers OCMBICIUBAIOT Tabnuna»
XEMOCHHTE3 ¢orocuHTE3A. (hopmupyembIe B X011 CBETOBOU U CaMOCTOSITCNIBHO | TNPUMHBI dorocuHTE3,
CseroBas (asa U3Y4EHUS TEMbI: TEMHOBOI (a3 OOHapyXHBaTh M | pasHOOOpasus
(opmupoBaTh MIPOIIECCOB
¢orocuHTE3A. «cBeroBas (aza (doTocunresa
T yaeOHYIO TIPOUCXOISATIINX
eMHoBas (aza (hoTocuHTE3a», «KTEMHOBAS Hpobremy, B SKHBBIX
(borocunTeE3a. (baza doTocunTesay, ONIPENEIISATH LIeNb | OPraHM3Max
DoTOMH3 BOIBL «(oTonus BoabD», yueOHOM
XeMOocHHTE3. «XEMOCHHTE3Y, JIeITETbHOCTH.
XeMoTpodbl. «XEMOTPO]bI», YwmeTs paboTaTk 1o
Hurtpuduumpyro | «HuTpudUIMpYOIIUE TLIaHY, CBEPATE




e 6GakTepun

6aKTepI/II/I>). PaCKpLIBaIOT
3HAUYCHHEC (1)0TOCI/IHTG33.

CBOM JICHCTBUS C
LENbIO U, IPU

XapakTepusyloT HEOOXOUMOCTH,
TEMHOBYIO U CBETOBYIO HCTIpaBIIATH
OLINOKH
(a3zsl poTocunTEs3a o CAMOCTOSITCIIBHO.
cxeMe, PUBE/ICHHOI B 1. YMeTs
y4eOHHUKe. aHAJIU3UPOBaTh
CpaBHHBAIOT IPOLECCH CoZlep)KaHue
(dorocunTe3a U AEMOHCTPAllMOHHO
XEMOCHHTE3A. i TGB! 1
PHCYHKOB.
Pemaror pacuetHsie
MaTeMaTHYeCKHe 3a/1a4u, K: VMers
OCHOBaHHBIC Ha CaMOCTOSTEIBHO
(bakTHueckoM OpraHU30BHIBATH
OMOIOTHIECKOM yueOHOe
MaTepuanie B3aMMOJIEHCTBHE
npu padore B
rpymmne (mape).
OOBEKTUBHO
OLICHUBATb paboTy
YJICHOB IPYIIN
11 | ABrorpodsl u ABTOTpOQBL OnpenensroT MOHATHA, JlaBaTh OIpeJIeIeHIe P: Ymers OcMBICIHBAIOT Tabnuua»
reTepoTpodbl TeTepoTpodEl. dopmupyembie B Xozie TepMuHaM. Ha3pIBaTh | CaMOCTOATENBHO | MPHYMHEI dorocuHTE3Y,
DOTOTPODBL. 3ydeHUs TeMbL: THIbI TUTAHUS 00HapyXHBaTh U | pasHOOOpa3Hsi Hpe3eHT
XeMOTpOdEL. «@BTOTPODED, JKHUBBIX OPTaHH3MOB; (hopmMHupoBaThH TunoB muranus | «Tumsl
a3kl ¥ IPOTYKTHI yueOHYIO KJIETKH MTUTaHUSA
Canpogure!. «reTepoTpOPE, ¢doTocunTesa; npobiemy, KJIETOK»
[Mapa3zutsl. «potorpodsi», TpyTIMBL OTpE/IENATE Leb
T'onozoiiHoE «XEeMOTPO]ED», reTepoTPOQHBIX yueOHOM
MIUTaHUE «canpoduTeD», OpraHU3MOB JeATEITbHOCTH.
«ITAPA3UTBD», KTONO30MHOE XapaKTepH30BaTh YMeTb paborath 10

rmuTanne». CpaBHUBAIOT
OpPTaHU3MBI 10 CLIOCO0Y
MOTyYEeHHS TUTATENbHBIX
BemiecTB. COCTaBIISIIOT
cxemy «Kiaccuduxanms
OpPTaHU3MOB II0 CIIOCO0Y
MIUTaHUS» C IPUBEICHIEM
KOHKPETHBIX IPUMEPOB
(cMBICIIOBOE YUTEHHE)

(ormMcBIBaTh) OCOOEH-
HOCTH TUTAHUS
aBTOTPO(HBIX U
TeTepOTPOHBIX

OpraHu3MOB
(cammpoduTos,
napa3uToB,
CUMOHOHTOB),
0COOEHHOCTH
nporeccoB (Goto- u
XEMOCHHTE3a.

[IprBOIMTH TPUMEPHI

PaCTUTCIbHBIX
OpraH1u3MoB C

IUTaHY, CBEPATh
CBOH JIEHCTBUS C
LENBI0 U, TIPU
HEOOXOUMOCTH,
UCTIPABIIATH
OIITNOKHU
CaMOCTOSITENBHO.
I1. Ymers
aHaAIM3UPOBATh
coJiepKaHne
JIEMOHCTPAIIMOHHO
H TaOIHIBI U
PUCYHKOB.




reTepoTpOPHBIM
THUIIOM ITUTaHWH,
OpraHU3MOB CO
CMEIIaHHbIM THIIOM
TIUTaHMS.

K: Ymers
CaMOCTOSITEIILHO
OpraHU30BHIBATH

yueOHOe
B3aMMOJEHCTBHE

npu padore B
rpymnre (mape).
OOBEKTHBHO
OLICHMBATh paboTy
YJICHOB TPYIII

12 | Cunres Cuntes OenkoB B | OnpenensioT MOHSTHS, JlaBaTh OIPEACIICHNE P- BeIICTISAIOT M Oco3HaBaTh
OEeJIKOB B Kietke. ['eHd. (bopMpreMLIe B X0l TCPMHUHAM. Ha3zwiBaTh OCO3HAKT TO, YTO CAUHCTBO U
- [ eHeTHuecKHil W3YYEHNS TEMBL: «TeH, aTarnbl OMOCHHTE3a YK€ YCBOEHO, LIEJIOCTHOCTh Mogens JJHK,
ko, TpHILIeT. «CCHETHYeCKI: KO, Oenka (MecTo BHOCSIT OKpPYXAIOIIeTo IIpe3n.
OCYIIECTBIICHUS HEO0XOTUMBIC MHpa «buocunres
Kozon. «TPHILIET, <KONOH, TPaHCKPUIIIIMU U nononHenus. [1- Oenka»
TpaHcKpUIIIHS. «TPAHCKPUIIIIUS, TpaHC/ISLMH) HCCIIELLYIOT,
AHTHKOJIOH. «aHTUKOZIOHY, XapaKTephu30BaTh HAXOUIT 1
Tpaucnays. (TPaHCISLNNY, (omHCHIBaTH) oTOMparoT
ITomucoma «TIOITUCOMAY. nporiece GHoCHHTe3a HEOOX0MMYIO
XapaKTepusyior OCIIKOB B KJIETKE. HHPOPMALIHIO U
OOBACHATH POJIb CTPYKTYPHUPYIOT
MIPOLIECCHI, CBSI3aHHBIC C
TeHETUYIECKOro Koa, ee.
O6uocuHTE30M OenKa B posTh
KIIETKE. K- ciymasor
OnuchIBarOT MPOLIECCHI YUYHUTENs], OTBEYAIOT
TPaHCKPHIILHH 1 Ha BOIIPOCHI
TPAHCISLUHN IPHAMEHSSA
TIPUHITHTL
KOMITJIEMEHTapHOCTH 1
TEHEeTHYECKOT 0 KoJIa
13 | Jlenenne Kvzunennsiit kit | OnpenenstoT NOHATHA, JTaBaTh OTIpeJIeIeHIe P- mnanupyroT n Oco3HaBaTth HWHM, Oecena,
KJIETKHU. KJIIETKU. MUTO3. (i)opMpreMHe B XO0I¢e TEpMHUHAM. Ha3swiBaTh IIPOTHO3UPYIOT CIUHCTBO U JICKIIUA
Muto3s Hurepdasa. U3Yy4EHUS TEMBL: «MUTO3», aspr MuTO3, PE3YJILTAT 1 HEIO0CTHOCTD
[Ipodaza. «mHTepdazay, «mpodazay, OPTaHOWIB, BHOCAT OKpyKaromero
YYaCTBYIOIIHE B HEO00XOTUMBIC Mupa
Meradasa. «metadazay, «aHadazay, JNeleHIH KISTKH JIOTIONTHEHHS.,
Anadasa. «renodazay, XapaKTePU30BaTh I1- HaxomaT u
Tenoq)a3a. «peayniimKanus», MEXAHU3M JICTICHUSA 0T6I/IpaIOT
Penymmukars. «XpOMAaTHIBD», KJIETKH; ONHCHIBAaTh HEOOXOTUMYIO
XpoMaTHIBL. «IEHTPOMEPA», «BEPETEHO IIPOLECCHL, MH(DOPMALIHIO 1
Hentpomepa. JICIICHUSD) . TPOMCXOAILHC B CIPYKTYpHpPYIOT
Bepereno XapakTepus3yroT KRN0 13 a3 ee
MHTO3a. OOBICHATD
JICIICHUS OmoNMornUecKoe 3HaYCHNE K- BBICKA3BIBAIOT

MMHTO3aA.

OMOJIOrMYECKHUI
CMBICJI MUTO3a

CBOIO TOYKY




ONUCHIBAIOT OCHOBHBIE
(haze1 MUTO3A.
VcraHaBIUBaIoT
TIPUYHHHO-CIICICTBCHHBIC
CBSI3U MEXKTY
MPOIOJIKUTEITBHOCTHIO
JICTIEHHs KIIETKU U
MPOIOJKUTEITBHOCTHIO
OCTaJILHOT'0 TIepHOIa
JKU3HEHHOTO LIUKJIA KIETKH

3peHust

14 | OGobmatomm 3HaTh TEPMUHBL; P: Yuutbcs
it ypox Ha3bIBaTh OPraHOMIBl | KOPPEKTHPOBATH CaMOCTOSITENEHO
KJIETKH, TPYIIIIbI 3HaHUA U OIpEeAeNATh
XMMHUUYECKUX 00BEKTHBHO HX 3HAYUMOCTh
3JIEMEHTOB, OLICHUBATb. U3y4aeMoro,
BKJIFOUCHHBIX B II: ymenue BO3MOXKHOCTh
XMMHUUYECKUH COCTaB 000011aTh 1 UCIIOJIb30BaTh
KJIETOK; MEPEUYMCIIATh | CUCTEMATH3HPOBAT CBOM 3HAHHUS
THIIbI ITIMTAHUA, (1)331)1 b 3HaHH, ACIAaTh IpyU U3y4CHNHU
MUTO3a 3aKIIIOUEHHUS U JIPYTUX
XapaKTepu30BaTh BBIBOJIbI, CTPOUTD MpEeMETOB U
cTpoeHHe, HYHKIIH JIOTUYECcKOoe peleHnu
U XUMHYECKUH paccyXJeHue. OHOIOrHYECKUX
COCTaB KJIETOK 3a1a4
(6akrepuii, rpubOB, K : orcrausas
pacTeHuii u CBOIO TOYKY
’KUBOTHBIX ); 3peHus,
(oHepreTHyeckuit U | MPUCITYIIMBAThHCA K
TUIACTUYECKUN MHEHHIO JIPYTUX
OOMEHBI); CYITHOCTb yUaIuxcs,
muro3a. IlpuBonuts CTpaBEIUBO U
TIPUMEPBI, KOPPEKTHO
MOKa3bIBAIOIINE OLICHNBATh PaboTy
B3aMMOCBSI3b OJJHOKJIACCHUKOB 1
CTpOoeHUS U (PyHKIHH YBaKHUTEIBHO
KJIETOK OTHOCHTBCSI K
MHEHHIO APYTUX
Oprann3MeHHbll ypoBeHb - 13 gacoB
1 | PazmHOXeHHE Oo6mas OnpenensrfoT MOHATHSA, 3HATh TCPMUHEI, Oco3HaBaTh [Ipesenrt.
OpraHu3MOB XapaKTepUCTHKA q)opMpreM])Ie B X0[€e MEPEYUCIIATh BUIbI P: Ymenue CIUHCTBO U «becmomnoe
OPraHM3MEHHOTO | M3YYEHHs TeMBL: Gecronoro u CaMOCTOSITETIHHO LETIOCTHOCTh Pa3MHOXKEHHE»
YPOBHIL P TIOJIOBOTO 00HapYXHBATh U OKPY’KaIOIIEro
Pa3MHOXCHHS thopmupoBaTh MHpa.
PazmHOXeHNE OpraHn3MOBY, «Oecronoe OPTAHI3MOB; yaeGHyo
OpraHW3MOB. pa3MHOXKEHHUE», HA3bIBATH MYKCKHUE I npoGiemy, BeicTpansath




Becnonoe «IIOYKOBAHUEY, «JICIICHHUE JKEHCKHE T0JIOBBIE OIIpENeNIATh LENH U coOcTBeHHOE
pasMHOXEHUE. TeJ1ay, «CIIOPhI», raMeThl 3a1a4u y1eOHOM OCTOCTHOE
IMoukoBaHwe. «BETETATABHOE OITICHIBATH JIESITETbHOCTH. MHUPOBO33pEHHE.
CYIIIHOCTb MCHH TaTh
[enenue tena Pa3MHOXEHHUEY, KIIOJIOBOE YIIHOC Ymerne pabora
Pa3sMHOXKEHUS TIO TIJIaHY, CBEPSITh
Hazasoe. Criopsl. Pa3MHOXEHHUEY, KTAMETBD», o
opraHu3MoB(0akTepu CBOM JICHUCTBUS C
BereratusHoe «repMadpoanThI», i, rpuGOB, pacTeHHil, LeIbIO |, TP
Pa3MHOKCHHE. «CEMCHHHUKW», «KTUYHUKN, JKUBOTHBIX U HeO6XO}II/IMOCTI/I,
ITonosoe «CIIEPMAaTO30M b, YeJIoBeKa); UCTIPABIISTh
Ppa3MHOXKEHHE. CSTATEKITETKI). XapaKTepHU3oBaTh OKOKH
TaMeTs XapakTepusyior BUJIBI OECTIONOTO U CaMOCTOSITENIBHO.
. MIOJIOBOTO I1:.. HaBath
I'epmadpoautsl. OpTraHU3MEHHBIN YPOBEHb
C Pa3sMHOXEHUs OTpeIeNIeHUs
€MEHHUKH. OpTaHU3aI1H KHUBOTO, OPraHH3MOE. TepMHUHAM. .
STUUHUKH. npolecchl 6econoro 1 OCyIECTBIATD Paszinuats
CrnepMaTo30MJbl. | MOJIOBOTO PA3MHOXKEHHUS, CPaBHUTEILHYIO Gecronoe u
SinexneTku CpaBHUBAIOT UX. XapaKTEePUCTUKY MOJIOBOE
OIUCLIBAIOT CHOCOOEI Oecronoro u pa3MHOXKEHHUE
BereTaTHBHOIO 10JIOBOT'O AHanmu3upoBaTh
. Pa3sMHOXKEHUS, coJiepKaHue
Pa3MHOXKEHUS PaCTCHUH.
06’b${CH${TB JAEMOHCTPAllMOHHO
IlpuBozaT npuMeps IperMyIecTBa it TaGmuIBI 1
OpPTaHU3MOB, PUCYHKOB
Pa3sMHOKAIOIINXCS K: YMmenne
[TOJIOBBIM M O€CIIOJIBIM CaMOCTOSITEIIBHO
myTem OpPTraHU30BHIBATH
yueOHOe
B3aHMOJIENICTBHUE
npu padore B
rpymmne
PasBurue Craguu pa3Butus | OnpenenstoT MOHATHS, JIaBaTh OIPEICIICHNE P: Ymers ®dopmuposanue | Tabnuia
TTOJIOBBIX HOJIOBBIX KIIETOK. | (DOPMHUPYEMBIE B XOIIE TEPMHUHAM. CaMOCTOSITEIIBHO AKTHBHOI «Meros»
KIIETOK. TaMeTorenes. HM3Y4EHNUS TEMbI: INepeuncnars craquu |  OOHApYKMBaTh U JKH3HEHHOM ITpe3enr.
. raMeToreHesa OpPMHUPOBAT:!
Metios. Ilepuon «TaMEeTOreHe3y, «IEPUO, N ¢opmup b TIOSHITHH B
cTamuu Meio3a yaeOHYIO 3aImmTe
OmnmogoTBOpE Pa3MHOXEHUSI. Pa3MHOXEHUSD, KIIEPUOTT
npobiemy, TIPUPOABI
HHe ITepuon pocra. pocTay, «nepuon XapaKTepHU30BaTh OIPEICNIATh eI POIHOTO Kpasi.
Ilepuon CO3peBaHuA», «MeHo03 I», CTamu yueOHOM
CO3pEBAHMUS. «menos II», ramMeToreHesa, JIEATENBHOCTH. dopMupoBaHHe
Meiio3: Meiio3 [ 1 | «KOHBIOTAIHDY, CYHIHOCTb U CTaNu 9KOJIOTHYECKOM
meiio3 1. «KPOCCHHI'OBED, MeHosa, Hporecca II: lasats KyNBTYpPBbI
OIUTOZOTBOPEHUS; OTIpeIeIICHUs i
Konsroramms. «HaTIpaBHUTEIbHbIC 5 A P ’ TgpﬁHHaM HEOOXOIMMO B
BIJICIISATH OTJIHYVS B .
Kpoccunrosep. TEIbIIAY, COBPCMCHHOM
mporeccax [MepeuncnsTe Mupe
HanpaBuTenbHble | «OIDIOAOTBOPEHUE) '
p A Y > (hopmupoBanus CIIOCOOBI PacrosHanue
TeIbIIa. «3UTOTay, KHAPYKHOE MYXCKHUX H )KEHCKIX Pa3MHOXEHHS B3AUMOOTHOLIEH
OmnonoTBOpeHue. | OIIOAOTBOPEHUEY, ramer. [IpoBonuTs CpaBHUBATH it




3urora. «BHYTpEHHEE CPaBHHTEIILHYIO JKUBOTHBIX C YEJI0BEYECKOTO
Hapyx#oe OIIOOTBOPEHHE, XapaKTEepPUCTUKY Pa3NuIHBIMH ofmecTBa U
OTUIOZIOTBOPEHHE. | «/IBOIHOE XPOMOCOMHOI'O BU/IaMH OECIIONOro TIPUPOJIBI.
Bu HaOopa Pa3MHOXEHUsS 1
yTpeHHee OIUTOJIOTBOPEHUE Y
COMATHYECKHX H JKUBOTHBIX C
onn(iI[OTBopeHHe. TTOKPBITOCEMEHHBIX), TIOTIOBHIX KJIETOK, BHEIIHUM I
JBoitHoe «QHIOCTIEPM. e BHYTPEHHHM
OIIOAOTBOPCHUC XapakTepu3yroT CTaluu OHMOITOrnIeCKHit OIJIOIOTBOPEHHUEM.
y Pa3BUTHSI TTIOJIOBBIX KIIETOK CMBICTI 9THX Jloka3biBaTh
MIOKPBITOCEMEHHBI | ¥ CTauii Melo3a Mo pasInii SBOIIIOIINOHHOC
X. JHzocnepM CXeMaM. COBCPILCHCTBO
BHYTPEHHETO
CpaBHUBAIOT MHUTO3 U
. OIUTOIOTBOPEHUS 1
MCHOS. pasBUTHS
OOBSACHSIOT 3apoJbIIIa B
OMOJIOrMYECKYIO CYLITHOCTh MaTEepPUHCKOM
MHTO3a ¥ OILUIONOTBOPEHUS OpraHusme.
AHanmu3upoBaTh
conepxxanue K :
OTCTanBasi CBOIO
TOUKY 3pEHMUs,
MPUCITYIINBATBCS K
MHEHHIO JPYrux
yUaIuxcs,
CMpaBeJIUBO U
KOPPEKTHO
OLIEHUBATh PabOTy
OJJHOKJIACCHUKOB
NunuBunyans Onrorexes. OnpenensroT MOHATHA, JIaBaTh OIPEICIICHNE P: YmMmern Oco3HaBaTh HWHM, 6ecena,
HOE pa3BUTHE OMOproHaNBHBIA | GopMUpyeMBIe B X01e TEpMUHAM. CaMOCTOSATEIIBHO €IMHCTBO U JICKLIUS
OpTaHH3MOB. nepuon 3YdeHUs TEMbL: ITepeuncnste OOHapy)XHBaTh U LETIOCTHOCTh
Buorenernuec OHTOTEHE3a «OHTOTCHE3Y, TCPHOJIBT (bopmuposats OKpYHKAIOMero
. . OHTOT'CHE3a, HTATIBI yaeOHYIO MHpa.
KHI 3aKOH (amOpuorenes). «3MOpHOHANIBHBINA TIEPHOT SMGPHOHATBHOTO npoGremy,
[TocTamOproHans | OHTOreHe3a pasBUTHS ONpeeNSTh Leb Bhicrpansars
HBIN TIepuoz (aMOpuorenes)», XapaKTepU30BaTh yueOHOM COBCTBEHHOE
OHTOTEHE3a. «TTOCTIMOPHOHAIIBHBIA HEepUObI JIeATEbHOCTH. IIENOCTHOE
Ipsmoe TIEPHO/T OHTOTEHE3a», OHTOr€Hcsa, YMeTb paboTaThk 10 | MppoBo33peHHe.
pasBuTHE. «TIPAMOE Pa3BHTHE, TpOLCCCEL, TLIaty, CBEPATH Ouenusath
Henpsimoe «HETIPSIMOE Pa3BUTHE», MPOMCXONAIIHE B CBOM JICHCTBHA € HKU3HEHHBIE
KaXJIOM U3 LETBIO U, TIPH CHTYaIUH C
pasBuTHE. «3aKOH 3apOJIBIIIICBOTO IEPHOTIOB. HEOGXOIUMOCTH, TOUKH 3peHI
brorenernueckuil | CXOACTBa», IIpoBOAHTE HCTIPABIISITH 6e30MACHOr0
3aKOH. 3aKOH «OHnoreHeTnIecKui CpaBHEHHE TIPSIMOTO OLINOKH 00pasa KI3HA U
3apOAbIIICBOIO 3aKOHY, «(HIIOTEHE3Y. U HCIPAMOI'o CaMOCTOATCIIBLHO COXpaHEHHs
CXOJICTBA. XapaKkTepHu3yroT MePHOJIBI TOCTIMOPHOHATILHOT [T: Pasmivats 3JI0POBBSI

O pa3BUTHA

JKMBOTHBIX C




Brorenernueckuit
3aKoH. Duiorenes

oHToreHeza. OnmuchIBarOT
O0COOCHHOCTH OHTOT'€HEe3a
Ha MpUMeEPE Pa3InuHbIX
TPYIIT OPraHM3MOB.
OOBICHIIOT
OMOJIOTNYECKYIO CYLTHOCTh
OMOreHEeTHYECKOr 0 3aKOHA.
VYcraHnaBnuBarmT
MPUYHUHHO-CJICICTBEHHBIE
CBSI3M Ha MPUMEPE
JKUBOTHBIX C MPSIMBIM U
HEMPSIMBIM Pa3BUTHEM

OpraHu3Ma.
DopMyIupoBaTh
OuoreHeTHYeCKNi
3aKOH, MOSICHSIS €ro
3HAUCHHE

pa3BUTHEM C
MeTamopdo3oM u
0e3 meramopo3a.

OOBSCHAT
OHMOITOTUYECKYIO
poItb
MeTamop(do30B B
JKU3HU JKUBOTHBIX
CpaBHUBaTh
pas3BHUTHE C
MeTamopdo3oM u
6e3 mertamopo3a.
K: Ymets
CaMOCTOSTEIBHO
OpraHu30BHIBAThH
yueOHOe
B3aMMOJICHCTBIE

npu padore B

rpymme (mape).
YMeTh 00BEKTHBHO
OLICHUBATh PadoTy
YJICHOB TPYIIIIBI.

O000maromuin OnpenesnsifoT NoHSTHS, JlaBaTh ONpe/elieHne P:VMmeror Bei6ouparor
YPOK C(bOpMHpOBaHHLIe B X0J1¢ TEpMHUHAM. Ha3zpiBaTh OpPTraHNU30BbIBATH IECJIICBBIC U
W3ydeHNs TEMBL. CIOCOOBI BBITIOTHEHIHE CMBICIIOBBIE
OTpaGaThiBAIOT yMeHHA Pa3MHOXKEHHS )KUBBIX | 3aJaHUi YUUTENs, YCTaHOBKH B
OpraHHU3MOB; aHaM3UPOBATh CBOMX
¢hopmymaposarts NEPEYUCIIATD UX pe3yapTaThl CBOEH JICUCTBUSIX U
THIIOTE3BI, CBOMCTBA ¥ 3HaUYeHHEe | pabOTHI HA YPOKE. HOCTYIIKAX .
KOHCTPYHMPOBATh, XapaKTepru30BaTh I1: YMmeror
MIPOBOUTH 0COOEHHOCTH BOCIPOU3BOIUTH
9KCIIEPUMEHTHI, OLICHUBATh CTpPOCHUS 1 HH(OPMALIHIO 110
(yHKIIMOHUPOBAHUS MaMsITH, aBaTh

TIOTYYEHHBIE PE3YIIBTATHI

orpeienieH e
TIOHSITUSIM,
CTPOHTH PEUCBbIC
BBICKA3bIBAHHUS,
yCTaHABIMBAThH
MPUYUHHO-
CIIC/ICTBCHHBIC
CBSI3U.

K: Ymenue
pabortaTh B

rpymrax,
00CYX/1aTh




3aKOHOMEPHOCTH 3akoHoMepHOCTH | OnpenenstoT NOHATHS, JIaBaTh ONpeJIEIeHNE P- mnanupytoru | Yyarcs WHM, Gecena,
HaCJIe10BaHUs HaCJIeI0BaHUs (hopMupyemsbIe B X071€ TepMUHAM HIPOrHO3UPYIOT OCMBIC/IMBATD JICKINA
NPU3HAKOB, TPU3HAKOB, M3YCHHS TEMBI: XapaKTepHu30BaTh pe3ynbTar u 3HAYUMOCTE
YCTaHOBJICHHBIE yCTaHOBJICHHBIE «THOPUTONIOT MIECKUH MPEIMET H3YHCHHA BHOCAT JQHHOH TEMEL,
TEHETHKH, HEO00XO/IMMBIE y4arcst
I'. Mennenem. I'. Mennenem. METOI», «YHCTHIC THHII», P — JOTOMHEHHS. HCIIONB30BATE
Monorubpuanoe MoHorubpugHoe | «MOHOTHOpHIHBIC TEpMHUHDI, CHMBOIIBL, T1- HaxomsT 1 CBOM B3LISIBI
CKpCIIMBaHNC CKpClIMBaHUC. CKpCLIMBaHUA», TIOHSITHS, OT6I/Ipa}OT JUISL pELICHUs
[uronornyeckue | «ajjieibHbBIEC TEHBD», pacKpbIBaTh CyTh HEOOXO0IMMYIO npoOIieM u
OCHOBBI «TOMO3UTOTHBIE 1 THOPUI0JIOT TIECKOT0 nHpopmanuro n W3BJICYCHUS
3aKOHOMEPHOCTEH | TeTepO3HroTHBIE MeTona, CyTh CIPYKTYpPUPYIOT | KH3HCHHBIX
HacJe0BaHUs OpTaHU3MBbD», fpapHia ce. Ypoxos
€IMHO00pa3usl K- BbICKa3bIBarOT
Tipn «HOMHHAHTHBIC H rUOPH/I0B TIEPBOTO CBOIO TOUKY Y I0BETBOPSIOT
MOHOTHOPHHOM | PELIECCUBHBIE IIPH3HAKIY, TOKOJICHHSI, CyTb 3peHus NOTPeGHOCTH B
CKpCIIMBaHUU. «PpacCUICIUICHUECY, «3aKOH 3aKOHA YHUCTOTHI CITpaBCAJINBOM
FH6pH]10J'IOFH‘IeC YUCTOTHI TAMET. raMerT; OLICHUBaHWN
KU METOJ. XapakTepu3yroT CYIIIHOCTh (opmynmposats CBOEH paboOThI 1
YucThie THHHUH. THOPUIOTOrHYECKOTO TpaBHIIO paGoTsI
MoHoru6pumsie | MeToza, paclienneHus. OJTHOKJIACCHHUKOB
JlaBaTp
CKpEILBAHUSL. OnuchIBaIOT OMBITHI, LIATOIOrHYECKOe
AnnenvHbie TeHbI. | npoBoguMble I.Mennenem 000CHOBAHUE
['omo3uroTHpie U | IO MOHOTHOPUIHOMY 3aKOHOMEPHOCTSIM
TETEPO3UTOTHBIE CKPEILMBAHHUIO. Hacjie10BaHus npu
OpraHU3MBI. COCTaBIISIOT CXEMBI MOHOrHOPHHOM
JloMuHAHTHBIC U ckpermBanus. OOBSICHSIOT
pelieccuBHbIE IIUTOJIOT NIECKHE OCHOBBI
TIPU3HAKHU. 3aKOHOMEPHOCTEMN
Pacmennenue. HacJe0BaHUs IPU3HAKOB
3aKOH YHUCTOTHI TIPY MOHOTUOPHITHOM
ramer. CKpEIMBAHUH.
Ipakmuueckaa Pemarot 3agaun Ha
paboma MOHOTHOpPHUIHOE
Pemienne CKpELIMBAHUE
TEHETUYECKUX
3a/1a4 Ha
MOHOTHOPHITHOE
CKpeIIBaHUE
Henonnoe Henonnoe OnpenenstoT MoHATHS, JlaBaTh OILIPEIECIICHUE P- nnanupyroT u Vuyarcs WHM, Gecena,
JIOMHUHUPOBAH JOMHUHHUpOBaHKE. | (OpMHUpPYyEMBIE B X0JIe TepMHUHAM HPOTHO3UPYIOT OCMBIC/IMBATh JIeKIuL,
e. TeHoTHI 1 [ eHOTHII 1 M3YUEHHS TEMBI: XapaKTepHU30BaATh pe3ynbTar u SHAYMMOCTE MIPAaKTHKYM
¢deroTHM. ¢deroTHIL. «HEMOITHOE JAKOHbI BHOCHT JIQHHOH TEMET,
HaCJIEJCTBEHHOCTH. HEo0XO/IMMBIe y4arcs
AHanmu3upyro Anammupyoinee | JOMUHHPOBAHHUEY,




iee CKpeIlBaHUE. «TEHOTHID», «(HEHOTHI, OOBsICHATD JIOTIOJTHEHHSI. UCTIONH30BaTh
CKpelUBaHUE ITlpaxmuueckas «aHalIM3upyrolee B3aHUMOCBA3b I1- Haxonst u CBOM B3TJISIIBI
patoma CKPEILMBAHHE. TeHOTHIA U oTouparoT JUTSL PeIIeHNS
(heHOTHUTIIYECKNX HEO0OXOMMYIO npoOIieM u
Pemenne XapakTepu3yroT CyIIHOCTh
MPU3HAKOB nHpopmanuro n W3BJICYCHUS
HaJIN31 T
TCHETHHCCKIX aHAJH3UPYIOLICTO OpraHM3MOB, CTPYKTYPUPYIOT | KM3HEHHBIX
3a1a4 Ha CKpeIInBaHH. [PaKTHIECKOE ee. YPOKOB
HacClleZIOBaHHe CocCTaBIISIOT CXEMBI 3HauCHHE K- BbICKa3bIBaroOT
TIPU3HAKOB TIPH ckpemuBanus. Pemmaror NPUMEHEHUS METo/Ia CBOIO TOUKY Y 10BNETBOPSIIOT
HETIOITHOM 3a/1a4y Ha HaclleIoBaHHe AHAJIN3UPYIOLICTO 3pennd nOTPeGHOCTD B
JOMHHUPOBAHUM | TIPU3HAKOB IIPH HEMTOITHOM CKpCLIHMBAHHI. CHpaBe/ITHBOM
Pemare 3a1aun Ha OLICHUBaHUHU
JIOMHHHUPOBaHUH -
HETIOJIHOE CBOEi paboThI 1
JIOMUHHUPOBaHKE U paboThI
aHaIM3upyouiee OJTHOKJTACCHHUKO
CKpeIIBaHNE B
JdurudpunHoe JurubpunHoe OnpenenstoT MOHATHSA, JlaBaTh OIPENETICHUE P- muianupyror u VYyarcs KV, rpymm.
CKpelIuBaHue. CKpeIlMBaHue. (hopmupyemsbie B xoz1e TepMHUHAM HIPOTHO3UPYIOT OCMBIC/INBATh
3aKoH 3aKoH W3ydeHNs TEMBI: XapaKkTepu30BaTh pe3ynbTar u 3HaYHMOCTb
3aKOHbI BHOCAT ﬂaHHOﬁ TEMBI,
HE3aBHCHMOTO HE3aBHCHMOTO «ITUTHOpUIHOE
HaCIIE/ICTBEHHOCTH. HEOOXO/IMMBIE yuarcst
HacJeJOBaHUs Hacle10BaHusA CKpEILBAHUE», «3aKOH PacKphiBaTh P Sm— HCITONB30BATE
TIpU3HAKOB IIPU3HAKOB. HE3aBMCHUMOT O CYLIHOCTh 3aKOHA [1- HaxomAaT u CBOM B3IJISLIIbI
[Monuru6puanoe HacCJIcIoBaHUA HE3aBUCHMOI'0 oTouparoT JUISL peLIEHUs
CKpeIllBaHUE. MPU3HAKOBY, HacJe0BaHUsA HEOOXOAUMYIO npoOiieM u
Permerka «IOTHTHOPH/IHOE MPU3HAKOB. nH(bOpMALUIO U U3BJICYCHUS
ennera. CKpEIIMBAHHE, «PeIeTKa PemaTs 3agaun Ha CTPYKTYPUPYIOT JKU3HEHHBIX
UruOpUIHOE ee. OKOB
Ilpaxmuueckas IIennera». % PHzL P
p CKpEILMBaHUE. K- BbICKa3bIBatOT
pavoma HatoT XapakTepucTHKY u XapaKkTepu3oBaTh CBOIO TOUKY Y 10BIIETBOPSIOT
Pemenne 00BIACHSIOT CYIIHOCTbH BUJIBI 3peHus HOTpe6HOCTb B
TEHETUYECKUX 3aKOHA HE3aBHCHMOTO B3aMMOJICHCTBUS CIpaBeINBOM
3a/1a4 Ha HacJIeA0BaHUs IIPU3HAKOB. AJIJICTIbHBIX T'CHOB OLICHUBAHUU
IUTHOPHUIHOE COCTaBIAIOT CXEMBEI CBOCH 2360“’1 1
00Tl
CKpeIBAHUE CKpEIIMBAHUS U PEIIETKH p
OJJHOKJIACCHUKO
Ilennera. B
Pemarot 3agaun Ha
TUTHOPHUITHOE
CKpeIBaHNE
I'enernka I'eneruka moma. OnpenensrfoT MOHATHSA, J1aBaTh OIIPENIETICHNE P- nnanupytor u Vuyarcs HNHM, 6ecena,
HoJa. Hacnenopanue dopMupyemBIe B x011€ TEpMHUHAM MPOTHO3UPYIOT OCMBICITUBATh | JIEKIHU
ClieIUIeHHOE ¢ TPH3HAKOB, W3ydeHHS TEMBI: XapaKTepHU30BaTh pe3ynbTar u 3HAYNMOCTh KY, rpymm.
CYIIIHOCTbH 3aKOHA BHOCSIT JTAaHHOH TeMBbI, | pabora
TI0JIOM CIICTUICHHBIX C «ayTOCOMBI», «TIOJIOBBIE
T. MopraHa. HEo0XO/TMMBIe ydarcs
HacJe0BaHHE TIOJIOM. XPOMOCOMBD», OOBACHITD N —— HCIIONB30BATE
AyTOCOMBI. «TOMOTaMETHBIH MO, MEXaHHU3M [1- HAXOMAT U CBOM B3LISIBI




TTonoBsie
XPOMOCOMBI.
T'omoramerHbIil 1
reTeporaMeTHbIN
non. CuerieHue
TeHa C TI0JIOM.
Ilpaxmuueckas
paboma
Pemenne
TEHETUYECKUX
3aj]1a4 Ha
HacJe0BaHue
MIPU3HAKOB,
CHIETIJICHHBIX C
TOJIOM

«TeTepOraMEeTHBIH IO,
«CIIeTVICHHUE IeHa C
TIOJIOM)).

JlaroT XxapaKTepUCTUKY U
OOBSICHSIIOT
3aKOHOMEPHOCTH
HACJICIOBaHUS PU3HAKOB,
CIETUIEHHBIX C ITOJIOM.
CoOCTaBIISIIOT CXEMBI
CKpPEIIMBAHUSI.
YcTaHaBIuBaoT
MPUIHHHO-CIICJCTBEHHBIC
CBSI3M Ha MPUMEPE
3aBUCUMOCTH Pa3BUTHS
1oJia 0COOM OT ee
XpOMOCOMHOT0 Habopa.
Pemarot 3agaum Ha
HaCJIeIOBaHKUE MTPU3HAKOB,
CIEIUIEHHBIX C TTOJIOM

CHCIIJICHHOI'O
HacCJICOJOBaHHUs

IMMPU3HAKOB, HA3bIBATh

€ro MPUYUHEI
(xoHBIOTAITHS,
MepeKpecT

XpOMOCOM), oOparas

BHUMAaHUE Ha
OHOJIOTHYECKOE

3HA4YCHUC IMCPCKPCCTa

XPOMOCOM

JlaBaTh ONpeJeIcHUE
TepMuHaMm. Ha3piBaTh
IPYIIBL XPOMOCOM
XapaKTepu30BaTh
IPYIIBI XPOMOCOM

(ayrocoMmsl 1
TIOJIOBBIE
XPOMOCOMBI);
MeXaHH3M
HacJe0BaHUsA
MPU3HAKOB,
CLICIUICHHBIX C

oTOHparoT
HEOOXOTUMYIO
nHpopmanuro n
CTPYKTYpUPYIOT
ee.
K- BbICKa3bIBaIOT
CBOIO TOUKY
3peHust

P- nnanupyrot u
MPOTHO3HPYIOT
pe3yabTaT U
BHOCSIT
HEO0OXOJUMEIE
JIOTIOJIHEHHS.
I1- maxomar u
oTOMparoT
HEOOXO0IUMYIO
nuHpopmanuio u
CTPYKTYpPUPYIOT
ee.

K- BrICKa3bIBarOT
CBOIO TOUKY

JUTSL pETLICHUS
npoOiieM u
W3BJICYCHUS
JKU3HEHHBIX
YPOKOB

VY 10BNETBOPSIOT
MOTPEOHOCTH B
CIpaBeNINBOM
OLICHUBaHUU
CBOEH pabOTHI U
padoThI
OJTHOKJIACCHHUKOB
Yuurbcs
CaMOCTOSITETBHO
BBIOMpATh CTUIIb
padoThl,
OIIPENENATH
3HAYUMOCTb
U3y4aeMoro,
BO3MOYKHOCTh
UCIIOIb30BaTh
CBOM 3HAHMS

nonom. [TpuBoauTh 3peHust NPU U3Y4EHU U
MPUMEPBI MPU3HAKOB, JPYTHX
CIICTUICHHBIX C MPEIMETOB U
nosoM. Pemate pelieHuu
3a/a4y Ha OHOJIOTMYECKUX
CIICTUICHHOE C TI0JIOM 3a1a4
HacJeJ0BaHNe
O0o00maromuin OnpenesnsroT NOHSTHS, JlaBaTh ONpe/elieHne P:VMmeror Bei6uparor
YPOK C(I)OpMHpOBaHHLIC B X0J¢ TEpMHUHAM. Ha3swiBaTh OpPTraHN30BbIBATH ICJIICBBIC K
VI3yHeHNs TEMBL. CHOCO?LI BBITIOJHEHIE CMBICIIOBBIE
OTpabaThiBaIoT yMeHHA B3aUMOJICHCTBHS 3aJ]aHu yauTeNs, YCTaHOBKH B
TCHOB; MEPEUHCIISATh aHaM3UPOBATh CBOHUX
(opmynuposats UX CBOMCTBA U pe3yapTaThl CBOEH JICUCTBUSIX U
THIIOTE3BI, 3HAYEHHE paboTHI Ha YPOKE. HOCTYIIKAX .
KOHCTPYUPOBATb, XapaKTepru30BaTh II: Ymeror
[POBOJIUTh 0COOEHHOCTH BOCIIPOM3BOJIUTH
9KCIIEPUMEHTHI, OLICHUBATh CTPOCHUS 1 MH(OPMALHIO 110
(hyHKIIMOHUPOBAHUS MaMsITH, 1aBaTh

TIOTY9EHHBIE PE3YIIBTAThI

orpeieNneHue
TTOHSITHSM,
CTPOHTH PEUCBbIC
BBICKA3BIBAHMS,
YCTaHABIMBAThH
MPUYHUHHO-




CIICACTBCHHBIC

CBSI3U.
K: Ymenue
paborats B
TpyImax,
00CYXIIaTh

10 | 3akoHOMEpHO 3akoHomepHocTH | Onpenenstor HOHTHS, JlaBaTh OIpeJICIICHHE Pezynamuenvie Yuurbces WHM, Gecena,
CTH W3MEHYUBOCTHU: (hopmupyembIe B X011e TEpMHUHAM yvia Npu3HaBaTh JICKIMA
3MEHUMBOCTH MOMGbUKAIMOHHA | M3yqeHHS TEMBI: XapaKTepH3OBATE CaMOCTOATENIFHO | MPOTHBOPEYHBO

CBOICTBA )KHUBBIX OOHapyY>KUBaTh U CTb U
: s UI3MEHYNBOCTb. | «U3MEHUYHUBOCTDHY,
o M o OpraHM3MOB: (hopmynrpoBaTh He3aBepUIEHHOC
MouduKay . «Monudukanmm
on aIo onupuKau MOJ Uy, HACJICICTBEHHOCTD U npoOsieMy B Th CBOUX
HHad Hopma peakumn. «MOIHMDHKAIMOHHAS W3MEHYUBOCTD; KJIACCHOU U B3IVIJI0B Ha
N3MECHYUBOCTH HpaKWlU‘l@CKa}Z HN3MCHUYMBOCTBH», KHOpMaA 00BICHITEL HHI[PIBH)IyaHLHOﬁ MHup,
. Hopma paboma peaxImm. BO3/CHCTBHE yueOHOM BO3MOXHOCTb
peaxium BhoisiBiienue XapaKTepu3yroT TeHOTHIIA U YCITOBUI JIeITeIbHOCTH. UX U3MEHEHHSI.
WU3MEHYHBOCTH 3aKOHOMEPHOCTH Cpeibl Ha Ilosnasamenshvie
. (dhopmMupoBaHue YviII.
OpraHU3MOB MOTU(PUKAIIMOHHON
(enotuna [pencraBnsTh
U3MEHYUBOCTHU I/IH(bOpMaLU/HO B
OpTraHU3MOB. BHUJIE KOHCIIEKTOB,
[TpuBoasaT npumepsl Talnui, cxewm,
MoAU(DHUKALIMOHHOM rpaguKoB.
U3MEHYMBOCTH U AHaIM3MPOBAT
IIPOSIBJICHUI HOPMBbI b, CABHHBATE,
KiaccuuIMpoBar
peaKLuu.
b ¥ 000011aTH
YcranaBiauBaroT HOHSITHSL
HPUYUHHO-CIICICTBEHHBIC
CBSI3U Ha TIpHMepe Kommynuxamuenut
OpraHM3MOB C IMIMPOKOM U e VVII.
Y3KOH HOPMOM peakiuu.
OtcrauBas
Beinonusitor
5 CBOIO TOUKY
MIPAKTHYECKYIO PabOTy 110 3pEHHSI, IPHBOIUTH
BBISIBJICHUIO apryMeHTSI,
W3MEHYMBOCTH Y MOATBEPIKIAs X
OpPTaHN3MOB (hakTamn.

11 | 3akoHOMEpPHO 3akoHOMepHOCTH | ONpenemnsroT MOHSITHS, Ha3bIBaTh BUIbI P- mnanupyroT u Vuyarcs KV, rpymm.
CTH M3MEHYMUBOCTH: (hopMupyemsbIe B X071€ B3aUMOZCHCTBHS HPOrHO3UPYIOT OCMBIC/IMBATD pabora
HU3MEHYUBOCTH MyTalHOHHAs W3YUYEHUSI TEMBI: «TCHHBIE HCAJUICTIHBIX TCHOB | PE3YIbTAT U 3Ha4YMMOCTD

XapaKTepHU30BaATh BHOCSIT JITAaHHOH TEMBI,
HN3MEHYMBOCTD. MyTalum», «XpOMOCOMHEIC
n 3aKOHBI HEo0XOIMMBIe y4arcst
MYyTallHOHHAA PHHHHDL MYTall1i, «TCHOMHBIC HACJIEJCTBEHHOCTH, | JOMOIHEHHS. WCIIONIb30BaTh




HM3MEHUHUBOCTD MYTaIHi. MyTalun», «yTrpaTay, BHJIBI [1- Haxomar u CBOH B3IJISIIBI
[eHHbIe, «IeTers, B3aMMOJICHCTBUS OTOHMparoT JUTSL PEIIICHUS
XPOMOCOMHEIE 1 «IyTTHKALS, HEaJUTCTBHBIX TCHOB. | HEOOXOIUMYIO mpo0iIeM u
elnIaTh 3a7a9M Ha HHPOPMAIIUIO U H3BJICUCHUS
P
TCHOMHBIE «HHBEPCHUS», «CHHIPOM o
v B3aMMOJICHCTBUS CTPYKTYPHPVIOT JKA3HEHHBIX
. . %, ITOJUILIOU K
MyTaiui. Y1para. | JlayHay, «io OHUIIMD?, HeaJUTCTIbHBIX TCHOB | ee. YPOKOB
Heneryst. «KOIIXULIMH, JaBaTh onpeznenenne | K- BRICKa3bIBarOT Vuurscs
I[yrmm(aunﬂ. «MYTarc¢HHbIC BCUICCTBA». TEpPMHUHAM. Ha3piBaTh | CBOMO TOYKY CaMOCTOSITEILHO
HuBepcus. XapakTepu3yroT BHJIBI MYTaIIUH; 3peHns BEIGUPATE CTHITH
Cunzpom JlayHa. | 3aKOHOMEPHOCTH (haktopsl, criocoOHbIe [P. CaMOCTOSATETEHO paGoTHL,
Tomuronaus. MYTaIHOHHOI BBI3BATD YBEMUCHHE OCO3HABATE NPHTHHBL OTIpESIETATS
O —— U — YaCcTOTHI MYTAIlMid  (CBOETO yCIexa WIN
THH. Heycrexa ¥ Haxoautp| SHATUMOCTh
Myrarenmnbie OpraHusMOB. XapaKTepH30BaTh CIIOCOOB! BEIXOAA U3 | U3Y4AeMOro,
BCIICCTBA [puBonsT mpumepb (opMEI CUTyallMl HEYCIEeXa. | BO3MOXKHOCTh
MyTaHI/II/I y 0praHH3MOB. U3MEHUHBOCTH; Pa60Taﬂ 110 HCIIOJIb30BaTh
PEII0KCHHOMY U
CpapruBaror BBIICIATH OCHOBHBIE | Do M CBOM 3HaHHMs PU
CaMOCTOSITEIIHHO
MoAM(DUKALINY U MYTALIUH. PAsIHIHS MEKITY W3YYEHUH APYTHX
COCTaBJICHHOMY
O6cyxaatoT mpodneMsl MOIMHKALIAMH 1 IPEIMETOB.
SMeHTHBOCTH al & [UTaHy, UCTIOIB30BATh
MyTalMsIMH; Haps a1y ¢ OCHOBHBIMU
OpraHu3MoB MEePEYNCISITS BUABI | JONOJIHUTEIbHBIE
MyTaumi, pakTope, [CPCACTBA (CIpaBOYHas
criocobHbIe BbI3BaTh [ 1CPATYP3,
KOMITBIOTED).
YBEJINYEHHE YaCTOTHI
N I1. OcymecTBIATH
MyTatum. TOTHYECKYIO
OOOCHOBBIBATH OIIEPALIIO
OHOJIOTHYECKYIO YCTAHOBJICHUS
PO MyTaLlUK. OTHOLIECHUN;
[IpuBoguTh MpUMEpPHI
K. Yuutbcs KpUTHUHO
HW3MEHYHUBOCTH, p
OTHOCHUTBCS K CBOEMY
HACJICACTBEHHOCTH U
MHCHHIO, C
MPUCTIOCOOTIEHHOCTH IOCTOMHCTBOM
pacTeHNH 1 [PU3HABATh
JKUBOTHBIX K Cpejie OIIMOOYHOCTH CBOETO
OOHTAHUS MHEHWSI (€CJTH OHO
TaKOBO) M
KOPPEKTUPOBATh €T0
12 | OcHoBHBIE Cenexmusi. OnpenensrfoT MOHATHSA, naBaTh OMpPEEICHUE P: OcmeiciuBaror | MTHM, Gecena,
METO/IBI FI/I6pI/I,Z[I/I3aIII/I$[. q)opMpreMLIe B X0JI€ rCPMUHAM. Ha3zeiBaTts KOPPECKTUPOBATH MPUYUHBI JICKIUA
CENEKIHUH MaccoBblii 0TOOp. | U3Y4EHHUS TEMBIL: HEHTPBI SHaHWA 1 MHOroo6pasus
. [IPOMCXOXKICHHSI 00BEKTHBHO UX JKHBOTHOT'O
pacTeHui, WHmuBHayanbHbl | «CETEKIIUS, N
. KYJAbTYPHBIX PACTCHHI OILICHUBATb. Mupa
JKUBOTHBIX U it otOop. HrcThle | «ruOpuau3anys»,




MHUKPOOPTaHU3
MOB

JIUHUH.
BruskoponacTBeHH
0€ CKpeIINBaHuE.
T'ereposuc.
MexBumoBas
THOpUIU3aIIHSI.
HckyccTBeHHBI
MyTareHes.
buorexHomnorus.
AHTHOMOTUKH

«MaccoBBIi 0TOOpPY,
«WHIAUBHUIYaITbHBINA
0TOOp», «UNCTHIC THHUY,
«OJIN3KOPOJICTBEHHOE
CKpeIBaHUEY,
«TEeTepO3HCY,
«MEXBHIOBas
THOpUIU3ALIUS»,
«HCKYCCTBEHHBIH
MyTareHes»,
«OMOTEXHOJIOTHS,
«aHTHOMOTHKI.
XapakTepu3yroT METOIbI
CEJICKIIMOHHOM paboThI.
CpaBHMBAIOT MacCCOBBIH U
WHJUBUAYaIBHBIA 0TOOP.
['oTOBAT cOOOIICHHS K
YPOKY-CEMUHAPY
«Cenexiyst Ha CITy>k0e
YeJIoBeKa»

XapaKTepU30BaTh
BaJlaud ¥ [IECHTPOB
[TPOUCXOXKICHHSI
KYJIBTYPHBIX PACTCHUH C
MECTaMH PaCIIOIOKCHUS
BHAYEHHEOOOCHOBLIBATE
COBIIAJICHUE BETUKHX
MPEBHIX IMBIIH3AIIHNT;
[IPUBOITUTH PHUMEPHI
JICITOJIH30BaHMS
yICHBIMH B
CeNMEKITMOHHON paboTe
BaKOHA
FOMOJIOTMYECKHX PSITIOB
HAacCJIeICTBEHHOMN
N3MCHUYHNBOCTHU

MaBaTh OMpPECIICHHE
repmuHaM. Ha3biBaTh
PDCHOBHBIC METOAbI
CCICKIIUHN, BUIbI
rUOpHIM3aLuK
KapaKTepHU30BaTh
DCHOBHBIE METO/IbI
CeeKINN, BUIBI
FMOPHIM3ALINH, SIBICHUC
rerepo3uca; 3HaTh
METOMIUKY,
[TO3BOJISTIOIITYTO
[IpEOI0IETh
CTePIIIBHOCTD
MEYKBHIOBBIX
MEXPOIOBBIX)
ruopunos. [IpuBoauTs
[IpUMEpPhI
CeNMeKIIMOHHBIX paboT

II: yMeHHue
paborats c
TEKCTOM, BBIJICIATH
B HEM TJIaBHOE,
AHanu3upoBars,
CpaBHHBATh,
KJ1aCCU(UITHPOBAT
b H 0000marTh
TOHSITHSL.

K: orcrausator
CBOIO TOYKY
3pEHUs], TPUBOIAT
apryMeHTbl, YMeTb

B3IJISIHYTh Ha
CUTYyallMl0 C WHOH
IIO3UIIN U u
JIOTOBapHUBATHCST  C
JIFOAbMH HHBIX
MO3ULIUAMN.
OrtcrauBas

CBOIO TOUKY
3pEHUs1, IPUBOAUTH
apryMEHTHI,
NOATBEPXKIAs  MX
(hakTamu.

IP: KOppeKkTHpOBaThH
BHAHUS U 00BEKTHBHO
X OLIEHUBATh.

I1.. JaBathb
OIIpEe/ICIICHIE
MOHSATHSIM Ha OCHOBE
M3y9IEeHHOTO Ha
Pa3ITIYHBIX
mpeaMeTax yaeOHOro
MaTepuaa;
[TpeoOpazoBEIBaTH
MH(pOpMAITHIO 13
0JTHOT'O BUJIA B IPYroi
1 BBIOMPATH yIOOHYIO
st ce0st popmy
(buKcanuu u
MpeICTaBICHHS
MH()OPMALIIH.

K: orcrauBator

CBOIO TOYKY 3pCHUA,




MIPUBOAST apryMEHTHI,
Y MeTh B3MISIHYTh Ha
CUTYyalllIO C HHOU
MO3UIUU U
[MOrOBapuBaThCS C
ITFOJTEMH MHBIX
[TO3MITHI.

OTcTanBas CBOIO
TOYKY 3pEHUS,

PUBOIUTH
APTYMEHTBI,
MO TBEPKIast X
(baxTamMu
13 |O606maronmii Cenexuus Ha BeicTynarot ¢ JlaBaTh OIpeJieNeHne P:Ymetor Bei6uparor
YpPOK-CEMUHap cny){(ﬁe yeJioBeKa COOGHIeHI/IHMI/I, TCPMHUHAM. HasrsiBaTh OpraHMU30BbIBATH OCICBBIC U
Mo Teme 06CYKIAI0T COOBILIEHIS C CIOCOOBI CENIEKIINU BBINONHEHHE CMBICIIOBBIE
«CeeIsy OTHOKITACCHAKAMH 1 OpPTaHU3MOB; 3a/1aHUM yuuTens, YCTaHOBKH B
MEPECUNUCIIATD X AHAJIM3UpPOBATDH CBOUX
YAUTCIAMH CBOICTBA U 3HAUEHUE | PE3YIbTaThl CBOEH JIEUCTBUSIX U
XapaKTepu30BaTh paboThI Ha ypoKe. HOCTYIKAX .
0COOEHHOCTH I1: Ymeror
BOCIIPOU3BOJIUTH
uHpopmanuio 1o
HaMsITH, JaBaTh
oIpesieNeHNe
HOHSTUSIM,
CTPOHUTH PEUEBbIE
BBICKa3bIBaHUS,
yCTaHaBIIMBATh
MPUYUHHO-
CJIC/ICTBEHHBIE
CBSI3H.
K: Ymenne
paboraTs B
TpyIax,
00CYXIIaTh
IonmyasinMOHHO-BHI0BOI YPOBEHb - 8 4acOB
1 | IonynsuoHHO- TTonsiTue o BuzE. OnpenensroT MOHATHS, JIaBaTh OINpENEICHUE ¢ CAMOCTOSITEIILHO Yunrtecsa WHM, Gecena,
BHIOBOM Kputeprnu Buna: (opMupyeMmble B X0zie TepMmuHaM. Ha3beiBath MIOCTAaBUTH LETh OCMBICTIVIBATD | JICKITUS
YPOBEHB: 00mast MOP(DOIOTUIECKH HA,| N3yJEHHs TeMBI: «BHIL», KpuTCpHH Bija paboTbl, cocTaBuTh SHAaIUMOCTD
XapaKTepUCTHKA ¢usnonornyeckuit,| «MophoIoruaeckuit XapaKTCpH3OBATR [UTam 1 JIQHHOH TEMET,
. . OCHOBHYIO MOCJIEI0BATENTLHOC YUUTBCS
TCHETHHICCKHH, KpuTCpHH BIAAY, CHCTEMAaTHYECKYIO Tb ICHCTBUH HCIIONIH30BaTh
9KOJIOTUIECKHH, «(puznonormyeckuit CIMHUIY B ,CIIUYHTD CBOY B3TIISIBI
reorpadyuecKuii, | KpUTEpHil BUAa», Ouonornm, KPUTEpUH pe3ysIbTaThl U JUISL PeIICHNUS
HUCTOPUYECKUI. «TE€HETUYECKUN KpUTEpUi BHUIA BHECTH npodseM 1




Apeai.
[Monmynsus.
CaoiicTBa

MO JISALUI.
buoruueckue
coolmiecTBa.
Jlabopamopnas
paboma
N3yuenne
Mopdonorugecko
TO KpUTEPHsI BUIA

BHQ», «IKOJIOTHYECKUI
KpPHUTEpUHA BUAY,
«reorpaduueckuit
KpHUTEpHid BHIa»,
«HMCTOPUYECKUH KpUTEPUIL
BUJIa», «apeaj,
«TIOMYJISIIUSD), «CBOWCTBA
TIOTTYJISILINIAY,
«OnoTHnvecKue
coo0111ecTBay.

JlatoT xapakTepucTUKy
KpPHUTEPHEB BUJIA,
MOMYJISIIIMOHHOM
CTPYKTYpHI BU/IA.
OnuceIBarOT CBOKCTBA
nonyasuid. OObSICHIIOT
POJIb PENPOAYKTUBHOM
W3OJISILIUH B TTOJJIEPKAHUH
LIETIOCTHOCTH BUJIA.
Bemonnstor
MPAaKTUYECKYI0 paboTy 1o
U3Y4IEHUIO
Mopdonorugeckoro
KpUTEpHs BUJA.
CMBICIIOBOE UTECHHUE

(Mopdomormueckuid,
(usnonornyeckui,
T€HEeTUYECKHH,
3KOJIOTUYECKHH,
reorpa iy ecKu,
HCTOPHYECKUH).

HEO0XOTUMBIC
JIOTIOJTHEHUS,
OIIEHUTH CTEMEHb
YCIEUIHOCTH CBOEH
WHIUBHIYATbHON
00pa3oBaTeNpHON
JICATENBHOCTH.
II : ymenue
HAXOJUTh HY)KHYIO
nHpopmanmro,
UCIIOIb30BATh
pas3nu4HbIe
HCTOYHUKH
MOTYYEHHS
nHpopmanum,
MPEICTABIIATD
nHpopmanuio B
BHJIE CXEM ,Ta0JIHI]
M KOHCIIEKTOB.
K : orcraBath
CBOIO TOYKY
3peHust IPUBOJIUTH
apryMeHTBI,
MOATBEPXKIATh UX
puMepamu, ¢
JIOCTOMHCTBOM
MPU3HABATH CBOU
OLIMOKH U
KOPPEKTHPOBATh
3HAHUS,
B3aMMOOILICHUBATh

JIpYT Zpyra.

W3BJICUCHUS
JKH3HEHHBIX
YPOKOB

DKOJOTMYECKHUE
(haxTOpHI U
YCIIOBHSI CPE/IbI.

Ilousatre 06
JKOJIOTUYCCKUX
(hakTopax.
VYcnous cpenpl.
DKOJIOrM4ecKue
(hakTopsI:
abHroTHYecKue,
OMOTHYECKHE,
AHTPOIIOTCHHBIE.
DKOJIOrH4ecKue
YCIIOBHS:
TeMIeparypa,
BJIAJKHOCTD, CBET.

OnpenensroT MOHATHA,
(hopmupyembIe B X011
W3YUYCHUS TEMBI:
«a0HMOTUYECKHE
JKOJIOrUYeCcKHe (PaKTOPbI»,
«OHMOTHYECKHUE
JKOJIOrUYECKHe PaKTOPbI»,
«aHTPOIIOTCHHBIC
IKOJIOTHYECKUE (PaKTOPBD»,
«IKOJIOTUIECKHE
YCIIOBUS, KBTOPUYHBIC
KIMMaTUYECKUE
¢axTopsn». laror




Bropuunsie

XapaKTEPUCTUKY

KIIMMaTHYeCKHe OCHOBHBIX IKOJIOTHIECKUX
(hakTopsI. (hakTOpOB U yCIOBUit
Bnusinue Cpenpl.
9KOJIOTUYECKUX YcraHaBIMBaOT
YCIIOBHH Ha MPUYUHHO-CJIEACTBEHHEIC
OpraHHU3MEI CBSI3U HA TIpHMeEpe
BIIMSTHHST DKOJIOTHYECKHX
YCIIOBUI Ha OPTaHU3MBL.
CMBICTIOBOE UTEHHE
[IpoucxoxneHue [poucxoxnenne | OnpenenstoT MOHATHS, JlaBaTh onpejeneHue [P : caMocTosTensHO Yuarcst KY, rpymm.
BUI0B. Pa3Burne BUI0B. Pa3Butne (bopMpreMLIe B X0Jie TCPMHUHAM. Ha3piBaTh [MOCTaBUTH I1ICITH HCIIOJIBb30BATh pa60Ta
3BOJIOLMOHHBIX 3BOMIOLMOHHBIX W3YHeHNs TEMBI: (hamMuIMy yueHbIX- [paboThI, COCTABUTH CBOM B3TJISIIbI
. . HBOJIOLOHHCTOB; IUIaH U Ha MUD IS
TIpEe/ICTaBICHUH Npe/ICTaBICHHUH. «OBOJIIOLIUS», «TEOPHS
0 OCHOBHBIE TIOJIOXKEHUS [10CIIEA0BATENILHOCTh 00OBSICHEHUS
CHOBHBIC HapBiHay, «IBIKyIHe teopuu Y. JlappuHa  [1eicTBUi pa3IU4HBIX
TIOJIOXKEHUS CHJTBI SBOJIOIINI, T1 : yMeHue HaxoauTH cuTyaumii,
teopuu Y. «U3MEHYUBOCTBY, «00pL0a | xapakTepH3oBaTh HY/KHYO perieHus
HapBuHa. 3a CyIIeCTBOBAHHUEY, OCHOBHBI€ MOJIOXKEHUS MH(DOPMAITHIO, BO3HUKAIOIIUX
OBomonusl. «eCTeCTBEHHBII 0TOOpPY, Teopuu Y. Jlapuna;  MCroTb30BaTh npoGieM 1
Teopus JlapBuma. | «CHHTETHYECKAs TEOPHS 000CHOBBIBaTh poib Y. paziudHbie U3BJICYCHUS
JlapByHa B pa3BUTHH  |[MCTOYHUKHU AKU3HEHHBIX
JIBWOKyIIE CUITBI | DBOJIIOLIUANY. .
SBONIOUMOHHBIX HAEH. [TOy4eHUs YPOKOB
OBOJIIOLHH: JlaloT XapaKkTepuCTHKY U | Byinengrs obimee 0 H(OPMALHH. Oco3HaBath
M3MCHYMBOCTD, CpaBHUBAIOT pasjM4yHoE B K : oTcTaBaTh CBOIO | CBOM MHTEPECHI,
6opnOa 3a SBOIIIOLIOHHBIE 3BOJTIOLIMOHHBIX TOYKY 3pEHUS HaXOIMTh U
CYIIIECTBOBAHHUE, MPEICTaBICHAS TEOpHUIX HaMapKa u MPUBOIUTH n3y4JaThb B
€CTECTBEHHBIN XK.B.Jlamapka i ocroBHbie | AAPBHHA, APTYMCHTEL, YyueOHuKax 110
XapaKkTepusys
oToop. TIOJIOKCHHUS y4EHHS PaKTCpH3Y: [TOATBCPXKAATE HX PasHbIM
OCHOBHYIO 3aciyry Y. [mpumMepamu. npeaMeram
Cunternieckas Y.[dapBuHa.
JapsrHa P yMeroT onieHuTh MaTepuai (u3
TeopHs SBOMOLUH | OOBACHAIOT CTEIeHb YCIENHOCTH |  MaKCHMyMa),
3aKOHOMEPHOCTHU cBOCH PIMeIOH.[PII’I
3BOJTFOLIMOHHBIX MHIUBUYaTEHON OTHOILIEHHE K
HPOLIECCOB € MO3HIIHIA 0OpazoBaTeIbHOM CBOMM
yuenus U.JlapBuHa. ACATETBHOCTH.
/] :aHATU3UPYIOT,
T'oTOBAT COOOIIIEHUS WITH
CPaBHHBAIOT,

npe3eHTanuu o Y.JlapBune
B TOM YHCIIE C
HCIOJIb30BAHUEM
KOMITBIOTEPHBIX
TEXHOJOT M.

Pa6orarot ¢ aTepHETOM
Kak C ICTOYHUKOM

KITacCUPUIHUPYET U
0000IIIaEeT OHSITHS;
ITafoT OTpezeIcHIe
IIOHATHSIM Ha OCHOBE
M3y9EHHOTO Ha
PA3TMYIHBIX
mpenMeTax yaeOHoro




nHpOpMaH

MaTepHana;
K- ymeror ciymars
VIHTEIIS M OTBEYaTh
Ha BOIIPOCHI

buonornueckas IMonynsiumonHast OrnpenensitoT NOHSITHSI, JlaBaTh onpejenenue [P : caMoCTOATENbHO | YUHUThCA HNHM, Oecena,
Kﬂaccp[(l)pn(aup[;[ TEeHETHUKA. q)opMpreM])Ie B X0Je TCPMHUHAM MOCTaBUTH LECJIb OCMBICJIIMBATb JICKIUA
TMonynsuus Kak W3MeHYMBOCTE W3YHEHUS TEMBI: XapaKTepU30BaTh  [pabOThI, COCTABHUTh 3HAYUMOCTD
PIeMeHTapHas reHO(pOHIa «TOMYJISIIUOHHAS HIICMCHTAPHYIO fLiat 1 AAQHHOM TCMEL,
€JIMHUILY SBOJIOLUHU  [TOCIEIOBATENLHOCTD | YUUTHCS
eIMHULIA TCHETHKA, «TCHO(OH/I». (momyAIHIo), I — HCIIONb30BATE
PBOJIIONMH HaspiBaror mpiamHe! 00ocHOBBIBaThL posib |II ¢ yMEHHE HAXOIUTH CBOM B3TJISBI IS
M3MEHYMBOCTH F€HODOH/IA. MOMYJISIUH B HY>XHYIO peuieHus npoodieM
[TpuBoasT NpuMepsl, JKOJIOTMYECKUX nH(OpMAITHIO, Y U3BJICYCHUS
TIOKA3bIBAIOIHE cUCTeMax. MCIOIb30BaTh YKU3HEHHBIX
NPHCIOCOGHTENHBI [TpoBoauTH pa3IyuHbIE YPOKOB
N CpPaBHUTENBHYIO MCTOYHUKHU Yuarcsa
(amanTHBHBIN) XapakTep
_ XapaKTEepUCTUKY  [TOTYYEHUS UCTIOJIb30BaTh
M3MEHEHNH TeHOpORa. OpPraHM3MEHHOTO U MHQOpMaIIWH. CBOM B3IUISBI HA
OGcyxaaroT mpoGIeMs! nonynsnuoHHo- K : orcraBaTh CBOKO | MHUD AT
JBIDKYILUX CHJI 3BOJIOINH BUJIOBOTO YPOBHEH  [TOUYKY 3pEHUS 00BSICHEHUSI
C MO3ULIMHA COBPEMEHHOMN OpraHu3aly )KUBOW [IPUBOJIUTH Ppa3INYHBIX
GHOIIOTHEL. IIPUPOJIBI APTYMEHTBI, CUTyaluH,
CMBICIIOBO® UTCHIE JlaBaTh ONpE/eNIeHHE [TOATBEPKIATh UX pelieHus
TEpMUHAM puMepaMu. BO3HUKAIOIINX
XapakTepu3oBaTh [P yMEIOT OILIEHUTh npooIieM u
OCHOBHbIE CTENCHb YCIICIIHOCTH | U3BIICUEHHS
CUCTEMAaTUUYECKUE  [CBOCH JKA3HEHHBIX
KaTeropuu; MPU3HAKU [HIUBUIYaTEHON YPOKOB
LApCTB XKUBOU 0Opa3zoBaTeNbHOM Oco3HaBaTh CBOU
MPUPOABI (OTIAENOB, [IeSITETHHOCTH. HUHTEPECHI,
KJIACCOB, CEMEUCTB [/ :aHAJIM3UPYIOT, HaXOIUTh U
IIBETKOBBIX CpaBHHUBAIOT, H3ydJaTh B
pacTeHmit; KITaccupuuupyeT u | yueOHMKaX 110
MOIIAPCTB, TUTIIOB M 0OOOIIAET MOHATHS; | pa3HBIM
KJIACCOB KMBOTHBIX). [TafOT ONpPEIENICHHE |IpeaMeTaM
OnpenensaTs MOHSTHAM Ha OCHOBE |MaTepHal (u3
TAaKCOHOMUYECKYI0O [M3YUEHHOTO Ha MaKcuMyMa),
MPUHAAICKHOCTh  [Pa3TMIHBIX UMEIOLIUI
pacTeHui mpeaMeTax yaeOHOro | OTHOLIEHHE K
MaTepHana, CBOUM
K- ymeror coymath
VIUTENSI K OTBEYATh
Ha BOMPOCHI
Boprba 3a Boprba 3a OnpenensrfoT MOHATHSA, JIaBaTh OINpeeTcHIe P- BoIgensitoT Oco3zHaroT KV, rpymnmn.
CYyIIECTBOBaHHE CYLLECTBOBAHHUE. q)opMpreMHe B X0JI€ TCPMHUHAM. Ha3sniBaTh OCO3HAKT TO, YTO AKTUBHOC pa60Ta
U ECTECTBEHHBIN @opMbI 60pBOBI U3yYEHUs TEMBI: opmbr 6opBOEI 32 YKE yCBOCHO, B3aMMOTIeHCTBHE
CYILIECTBOBaHUE, BHOCSIT JKHUBBIX




otbop 3a «BHYTPUBHJIOBasi 00OppOa thopmbl HeoOXOMMBbIe OpPraHU3MOB C
CYIL[ECTBOBAHHE. 3a CyIECTBOBAHHEY, €CTECTBEHHOT'O JIOTIOJTHEHHSI. OKpYXKaromien
DopMBbI «MeXKBHJI0Bas 6ophba 3a orbopa CPeIOH.

XapaKTepHU30BaTh I1- uccnenytor,
€CTECTBEHHOI O CyILlECTBOBaHHE», «00ph0a
hopMBI OOPEOHI 32 HAXOJAT
orbopa 3a CyIECTBOBAaHHE C CylecTBOBAHHE, OTGHparoT
HEOIAroNPUATHRIMH POJIb €CTECTBEHHOI'O HEOOXO0JUMYIO
YCIIOBHSAMU CPEIBI», orbopa 1 ero GopMEI. nHpopmanuro n
«CTaOMITM3UPYIOIN CpaBHUBAThH CTPYKTYpPHPYIOT
€CTECTBEHHBIH 0TOODPY, CTaOUIM3UPYIOIIHiA 1 €c.
By JBIDKYIINE 0TOOD.
€CTECTBEHHBIH 0TOOPY. HpHBOHMTUL TTPUMEpH! K- caywaior
ajanTanui KaK Y4HTEIs, OTBEYAIOT
Xapaxrepnsyior Gopmbl pesysnbTaTa JeicTBuS Ha BOMPOCHI
00pBOBI 32 CYIIECTBOBAHUE | ecTeCTBEHHONO
U €CTECTBEHHOr'0 0TOOPA. orbopa,
[IpuBOAsT IpUMEPBI UX MPOUCXOISAIICTO IO
HPOSIBJIEHUS. B IPUPOIE. JaBjieHHeM O0pbObI
Pa3zpabaTbIBatoT 3a CYINCCTBOBAHMC
OKCIICPUMEHTHI 110
W3Y4YEHHUIO IEHCTBUI
0TOO0pa, KOTOPBIC CTAHYT
OCHOBOM Oymymiero
yuebHO-
HCCIIEIOBATENIBCKOTO
IPOEKTA.
CMBICTIOBOE UTEHHE
Bunoobpasosa TlonsaTue o OnpenensroT MOHATHA, JTaBaTh OIpeJIeIeHIe P- BHOCAT Oco3Haror HWHM, 6ecena,
HUe MUKDPOSBOJIFOLUH. (bopMpreMHe B X0JIe TEpMHUHAM. Ha3zwiBaTh HCO6XO,Z[I/IMLIC MH0r006pa314e JICKIIUA
V30, V3ydeHNs TeMBI: OCHOBHBIE (DOPMEI JOTIOJIHEHHS, JKHUBOTHOT'O
Teorpadmeckoe (MHKPOSBOTIONA, BHI000pa30BaHU BBIIEIAIOT U Mupa Ha 3emire.
XapaKTepH30BaTh OCO3HAIOT TO, YTO
BHI000pa3OBaHUE. | «U3OJIALMAN, mporecc TIOJIEKUT
MUKpO3BOITIOLHSL. «PENpOAYKTUBHAS MHUKPOJBOIIOLIHH, ErO YCBOCHHIO.
V3omsmms. H30JIALHA, OCHOBHbIE (hOPMBI, II-
PerponykTiBHas «BUI000pA30BAHUEY, MPUBOAUTH MIPUMEPHI. CTPYKTYPHUPYIOT
M30IIALINSL. «reorpaguueckoe JlokaspIBaTh, 4TO Y4eOHBIiH
BumooOpasoBanue. | BHIOOOpa30BaHUEY. JIBHAKYIIEMY OTOOPY MaTepHal,
TPHHAUTCKUT BBIZICISIIOT B HEM
["eorpadmaeckoe XapakTepusyroT
pelaromas poib B TTIABHOE
BUI000pA30BaHUE | MEXAHU3MEI nporeccax K- BOCHPHHHMAIOT
reorpaguIecKoro BU1000pa3oBaHus, nHpopmanuio Ha
BHI000pa30BaHMS C 4TO CITyX, OTBEYaTh Ha
HCIIOJIB30BaHUEM PHCYHKA | HACIEICTBEHHOCTS, BOIPOCHI YUHUTEIS
WU3MEHUYHMBOCTb,

yue6HHKa. CMBICTIOBOE




YTCHUC C MOCICAYIOIUM
BBIABHKCHHUC THIIOTE3 O
ApYrux BO3MOKHBIX

Oopr0a 3a
CYIIIECTBOBAaHHUE U
€CTECTBEHHBIN 0TOOp
SIBJISIFOTCSI

MeXaHM3Max
5 JIBIDKYITAMHY CHIIAMHA
BH BaHUS
A000paso SBOJIOLIUH.
Xapaktepu3oBaTh
poJib B
BHJI000pa30BaHUH
Pa3INIHBIX
MEXaHH3MOB
W3OJISILIUH
Makpo3BoroI] ITonsiTue o OrnpenensitoT MOHSITHS, JlaBaTh OTNpeeNeHe P- mnanupytot u Oco3naBats | UHM, Gecena,
us MaKpO3BOIIOLHUHU. (bopMpreMLIe B X0JIe TCPMHUHAM. Ha3zwiBaTh MPOTrHO3UPYIOT CBOU MHTEPECHI, JICKIUA
Hanpasenus W3YHeHWS TeMBI: OCHOBHBIE pe3ynbTar u HAXOIUTh U
TaKCOHOMHYECKHE BHOCSIT U3y4YaTh B
MaKpOIBOJIIOLHHU. | «MaKpOIBOIIOIHSD,
TPYIIIBL, TIPOLIECCHI, HEOOXO/IMMBIE y4eOHHKaX I0
IIytn «HanpaBJICHU
SIBIISTFOLIIMECS JIOTIOJTHEHHSI. pasHbIM
AOCTHXCHUA SBOMIOLMI, JBUKYIMME CHJIAMH I1- HaxomAT U IpeaMeTam
OHOJIOTUYECKOTO «OMOJIOrHYECKHIT MaKpO3BOJIFOLIMU 0T6I/IpaIOT MarTepual (]/13
nporpecca porpeccy, XapaKTepu30BaTh HEOOXO0IMMYIO MaKcuMyma),
«GHOIOrHYECKHi MOHATHE nHpopmanuro u HUMEFOInit
perpeccy, «apomMopdhos», «MaKpO3BOIIOIHSY,; CTPYKTYPHPYIOT OTHOIIICHHE K
MIPUBOJIUTH ee. CBOUM
«MIUOaANTalNsD),
JIOKa3aTenbCcTBa K- BbICKa3BIBaIOT HHTEpecaM.
«ACTCHCPALH. MaKpOABOJIOIHH. CBOIO TOUKY
XapakTepHu3yroT IIIaBHbIE 3peHHs
HaTIPaBJICHUS SBOJIIOLIUH.
CpaBHHBAIOT MUKPO- U
MaKpPOABOJIOLHIO.
O06cyx)aaroT mpoOIeMbl
MaKpOIBOJIOIIH C
OTHOKJIACCHUKAMH U
YUUTENEM.
PaGorarot ¢
JIOTIOTTHUTETbHBIMHA
HHPOPMAIIMOHHBIMHA
HWCTOYHUKAMU C TIENBI0
TOATOTOBKH COOOIIIEHHUSA
WA MyJIbTAMEINA
Tpe3eHTaIny 0 (haKTax,
JTOKa3BIBAOIIIIX
JBOJTIOLIHIO
O06o6maronmi Beictynaror ¢ JlaBaTh OMpeeICHHE P:Ymeror Bei6uparor




YpOK-ceMuHap COOOIICHUSIMH, TepMuHaM. Ha3piBaTh | OpraHM3oBBIBaTH LieJIEBBIE U
00CYKIAI0T COOOIIEHNS C 9TaIbl ¥ BUABI BBITTOJTHEHHE CMBICTIOBBIE
ONHOKITACCHHKAMH H SBOJIOLINI; 3aJJaHuH yInuTes, YCTaHOBKH B
yaMTesMH MEPEIUCIIATE HX AHAIHM3MPOBATH _cBomX
CBOICTBA ¥ 3HAUCHNE | PE3YJbTATHI CBOCH JISUCTBHSX 1
XapaKTepHu30BaTh paboTHI Ha ypoKe. MOCTYTIKAX .
0CO0EHHOCTH IT: Ymeror
BOCIPOU3BOJIUTH
nHpopmanuio 1mo
TIaMsITH, 1aBaTh
olpezieneHme
TIOHSTHSIM,
CTPOHTH pEUEBbIE
BBICKa3bIBaHHS,
yCTaHaBIIMBATh
MPUYNHHO-
CIIC/ICTBEHHBIE
CBSI3U.
K: Ymenune
pabotath B
rpynmnax,
00CYKIaTh
JKOCHUCTEMHBIH YPOBeHb - 6
Coob1iecTBo, buorunueckoe OnpenensroT MOHATHSA, tepmuHaMm. Ha3biBaTh P- ompenensitor VYuyarcs WHM, Gecena,
DKOCHUCTEMA, cool1ecTBo, Wik | GopMHUpyeMbie B X0Je HIPUPOAHBIC uesb paboTsl,, HCIONMB30BATH | JICKIHUA
OHOreOICHO3 GUOIICHO3. M3YdEHHs TEMBI: coobIiecTsa. KOpPEKTHPYIOT CBOM B3IIAIbI
Okocucrema. «OnoTHuecKkoe Hepeuncars, SHAHHA Ha MUp JUTT
3JIEMEHTHI SKOTOIIa, . I1- ananu3upyrot 00BSICHEHUS
Buoreonenos COOOIIIECTBOY, 6HOTONA H " PA3THUHBIX
«OHOIEHO3Y, OuoreoreHo3a i depeHnupyroT CHUTYaIHH,
«IKOCUCTEMAR, XapaKTepHU30BaTh MOTy4YEHHBIE peleHus
«OHOT€OLIEHO3Y. MPUPOTHBIE 3HAHUSL BO3HHKAIOIIHX
OIUCHIBAIOT 1 €0001IIecTBa, UX K- ymeror mpobieM u
CPABHMBAIOT SKOCHCTEMEI OCHOBHBIE CBOMCTBA CIYIIATh YIUTEIs W3BIICUCHUS
Y 3a]a4H; Y OTBEYATh HA JKH3HEHHBIX
Pas3IMYHOrO YPOBHSA
NePEYUCIISATh BOIIPOCHI YPOKOB
IIpHBOZAT MpHUMEpEL BaKHeiIIe Oco3HaBaTh
9KOCHCTEM PasHOro KOMITOHEHTBI CBOM MHTEPECHI,
YPOBHSI. 9KOCHCTEM H MX HaXOJUTh H
XapakTepusyroT akBapuyM KJIACCH(HKALHIO; U3y4aTh B
KAaK HCKYCCTBEHHYIO POJIb PETYIATOPOB B y4eOHUKAX 110
SKOCHCTEMY MOAZIEpIKAHAN pasHbIM
YCTOWYHBOCTH npeaMeTam
9KOCHCTEMBI. Matepuai (13
IIpoBoanTH MaKCUMyMa),
CPaBHUTEIBHYIO HUMEIOIINI

XapaKTEPUCTUKY

OTHOHICHHUC K




coo0I11ecTBa, CBOUM
9KOCHCTEMBI,
OunoreoreHo3a.
IIpuBOAUTE TIPUMEPHI
€CTECTBEHHBIX U
HCKYCCTBCHHBIX
CO00IIeCTB
CocraB u Bunosoe OrnpenenstoT NOHATHS, JlaBaTh OIMpeeNeHre P - OcwmeicauBaror | MTHM, Oecena,
CTpYKTypa pa3H006pa3He' q)opMpreM])Ie B X011 TCPMHUHAM. Ha3niBaTh OpPraHU30BbIBAIOT CANHYIO JICKIIUSL
coobmiecTBa Mopgonorudecka | U3ydeHHs TeMbL: «BHoBoe | [PYIIbI OpraHU3MOB, BBITNOTHCHHC TIPUPOIHYIO
. COCTAaBJISIOIINC 3aJlaHAN YUUTEI, LETOCTHOCTD
U pa3Ho00pas3ue», «BUIOBOI
TPODHUUECKYIO JIENarOT BBIBOBI
MPOCTPAHCTBCHHA | COCTaB», «aBTOTPO(hBD», CTPYKTYDY 110 pe3yTbTaTaM
s CTPYKTypa «reTepOTPOdB, COODIIECTRA; paboThL.
COO00IIECTB. «IPOAYLCHTBD, MNEepEYMCIIATh CBSI3U B I1- ymeror
Tpoduueckas «KOHCYMEHTBI», JKOCHCTEMaxX pabotaTth ¢
CTPYKTypa «PEnYLICHTBD», (TeppI/ITOpI/IaHbeIe, TCKCTOM, BBIACIIATH
coobmecTsa. «APYCHOCTBY, «PEIKHE IMIICBBIC, B HEM ITIaBHOC.
Me)Kl'[Ol'IyJ'[ﬂ[H/IOHH])IG
ITumeas 1ensb. BUJBIY,
6 ) K- BrIpakaroT B
ITumesas cets. «BHJBI-CPEN000pa3oBaTel XapaKTepH30BaTh OTBETaX CBOM
JKuzHeHHbIC m». XapaKTepu3yioT MOP(hOTOrHYECKyIO 1 MBICITH
(b opMBI. MOP(OJIIOTHYECKYIO U MPOCTPAHCTBEHHYIO
Tpoduueckuii IIPOCTPAHCTBEHHYIO CTPYKTYPY
ypOBEHb CTPYKTYPY COOOILECTB. coobmecTsa;
3HAYCHUE BHUOBOTO
AHaNM3UpyIOT CTPYKTYPY 5
pa3Ho00pa3us Kak
OMOTHYECKHUX COOOIIECTB
ITOKa3aTens
IO cXeMe COCTOSIHUS
CO00IIECTBA;.
MeXBUI0BBIE Tumner OnpenensroT MOHATHA, JIaBaTh OINpENEICHUE P- PasBuBarot Oco3Haror HWHM, 6ecena,
OTHOILICHUS OUOTUUECKUX (i)opMpreMHe B X0/I¢e TEpMHUHAM. Ha3zwiBaTh HaBBIKH AKTUBHOC JICKIIUA
OpTaHU3MOB B B3aUMOOTHOILEHH | M3Y4EHUs TEMBI: BUJIBI CaMOOLICHKH H B3aNMOJIICHCTBHE
N N . OHOreoICHO30B; caMOaHalln3a. JKMBBIX
9KOCHCTEME #. Hefitpanmsm. CHEUTpAIH3M,
A MIEPEUNCIIATh I1- ymeror OpPTaHU3MOB C
MCHCATTH3M. «aMCHCAIIN3M», OXpaHHBIE CTPYKTYPHPOBAThH OKp Yy Karomien
Kommencanuzm.C | «kOMMEHCAIU3M, MEpOIPHUSTHS TI0 yueGHBlit CpesIoi.
nMOMo03. «CI/IM6I/IOS», COXPaHEHUIO MaTtepuall,
[Iporokoornepaiy | «IPOTOKOOTEPALIUS, 9KOCHUCTEM BBIJIC/IATH B HEM
a «MYTyaI3M», XapaKTepHU30BaTh rJIaBHOE
Mytyamsm. KOHK | «KOHKYpEHIHSD», SKOJIOTHYECKYIO K- BBICKa3BIBAIOT
CYKIIECCHIO, €€ CBOIO TOUKY
YPESHIHS. «XHIIHAYECTBOY,
X TIPUPONY U 3peHHs
HIIHAYECTBO. «Iapa3suTU3M. MEXAHH3MBIL, CTATHH
[Mapazutuzm Pemrarot sxonorunueckue CYKIIECCHH
3a/1a4¥ Ha IPUMEHECHHE (nepBuuHYyIO,

OKOJIOTHYCCKHX

BTOPUYHYIO);




3aKOHOMEPHOCTEM.
IIpuBonsaT npumMepsl
MOJI0XKUTEIBHBIX K
OTpHUIIATENbHBIX
B3aMMOOTHOIICHUI

OpraHM3MOB B MOMYJIALUAX

00O0CHOBEIBATH
3HaYCHHE CYKIICCCHIA.
BrImensaTe cxoacTsa
W pa3Iuyus B
(D YHKIIMOHUPOBAHHUH
Ha3eMHBIX M BOJHBIX
akocucteM. JlaBath
XapaKTEPUCTHKY
JIeATEILHOCTH
YyeJIoBeKa Kak
OJTHOMY U3
PETYINPYFOIITIX
(hakTOpOB B
9KOJIOTMYECKHUX
crucTeMax

Tlotoxu
BEILIECTBA U
SHEPTUH B
JKOCHUCTEME

IloTroku BemecTBa
Y DHEPTUH B
3KOCHCTEME.
[Tupamuast
YKUCJIEHHOCTH U
OHoMacchl

OrnpenensitoT MOHSITHS,
(hopMupyemsbie B X071e
I/ISY‘ICHI/ISI TEMBI:

«IpaMuia YUCJICHHOCTU

1 OoMacch».

JlaroT XxapakTepucTUKy
poJin aBTOTPOHBIX U
rerepoTpodHbIX

OpPTaHU3MOB B IKOCHCTEME.
Pemaror sxojioruueckue

3a/laud Ha IPUMEHEHUE
9KOJOTMYECKUX
3aKOHOMEPHOCTEMN

JTaBaTh OMpPEICICHUE
tepMuHaMm. Ha3biBaTh
rpyNIel OpraHu3MoB,
COCTABJISFOIINX
TpoduuecKyro
CTPYKTYpPY
coo01ecTsa
XapaKTepHU30BaTh
MOTOKH SHEPTUU U
BEIIIECTBA B
9KOCHUCTEMAX,
KOJTMYECTBEHHBIE
W3MEHEHUS SHEprHH
B IIpoIIecce mepeHoca
e I10 MHUIIEBbIM
HETsIM, THPaMUJIbI
YUCTICHHOCTU U
OMOMAacChI.
OO6OCHOBBIBaTh
HENpPEpbIBHBII
MIPUTOK BEIIECCTB
W3BHE KaK
HEO0OXOAUMOE
ycIoBHe
(hyHKIIMOHUP OBAHHS
9KOCHCTEMEI.
CoCTaBIIsITh LIENN
TUTaHUS

P-
OpPraHMU30BbIBAIOT
BBITIOJTHCHUEC
3aJJaHAN YUUTE,
JCJIAOT BBIBO/bI
0 pe3yabTaTam
paboThI.

I1- ymeror
paborathb ¢
TEKCTOM, BBIACIATh
B HEM IJIaBHOE.

K- BBIpakaiot B
OTBETaX CBOM
MBICITH

OCMBICITHUBAIOT
E/IMHYIO
HPUPOIHYIO
I[EJIOCTHOCTE

HWHM, Oecena,
JICKIIUS

CamopazBuTne
9KOCHCTEMEI.
DKooruyeckast

CamopazButre
SKOCHUCTEMBEL.
Dxoornueckas

OnpenenstoT MOHATHS,
(hopmupyemsbie B x0z1€
W3Y4YEHUS TEMBbI:

JTaBaTh OTIpEIICICHIE
TepMuHaMm. Ha3pIBaTh
BHJIBI
OHOTeOIICHO30B;

P- Pa3zBuBaror
HAaBBIKU
CaMOOILICHKH 1
caMOaHalIn3a.

Oco3HaT
aKTUBHOE
B3aUMOJIEHCTBHE
SKHABBIX

HWHM, Oecena,
JIEKIAS




CYKIIECCHS CYKIIECCHSL. «paBHOBECHEY, MIepEeYHCIITh I1- ymerot OpPraHU3MOB C
PaBHOBecHeE. «IIEpBUYHAS CYKLIECCUS, OXpaHHbIC CTPYKTYPHPOBAaTh OKpYIKaKOIIeH
TMepBuunas «BTOPHYHAS CYKLECCHS». MEpOUPHUATH TIO YeOHbIH CpezIon.
CyKIeccusl. XapakTepu3yIoT ITPOIIEeCcCh COXPAaHCHHIO Marepuai,

9KOCUCTEM BBIJIETISITH B HEM
Bropuunas CaMOpa3BUTHA XapaKTepu3oBaTh TJIAaBHOE
Cykueccus 9KOCHUCTEMBI. 9KOJIOTUYECKYIO K- BBICKa3BIBAIOT
CpaBHHBAIOT ICPBIYHYIO CYKILIECCHIO, €€ CBOIO TOUKY
Y BTOPUYHYIO CYKLIECCHH. TIPUPOLY H 3peHust
PazpabatsiBatoT mnaHa MEXaHU3MBI; CTATNN
YPOKa-3KCKyPCHH Cykuecenn
(nepBuuHYyIO,
BTOPHUHYIO);
000CHOBBIBATh
3Ha4YeHHE CYKIIECCUIL.
Beinensate cxoncra
U pa3iinyus B
(hyHKIIMOHUPOBaHUH
Ha3€MHBIX U BOJHBIX
sKkocucreM. /laBaTh
XapaKTEePUCTUKY
JeATENbHOCTH
YeI0BeKa Kak
OITHOMY U3
PErYJIUPYIOLINX
(hakTOpOB B
3KOJIOTUUECKUX
cHCTeMax
O0o0maromii DKckypeus B TotoBst oTuer 06 JlaBaTh ONpe/elieHne P:¥Ymetor Bei6uparor
YPOK —3KCKYpCHS 6I/IOFCOIICHO3 3KCKYPCHH TEpMHUHAM. Ha3zeiBate OpPTraHN30BbIBATH 1ICJICBBIC U
3JIEMEHTHI BBINOJTHEHHE CMBICIIOBBIE
OGHOLIEHO30B; 3aJJaHUH yInuTes, YCTaHOBKH B
MEPEUHCIATh UX aHAIM3UPOBATh CBOHMX
CBOICTBA M 3HAUEHUE | PE3YIbTAThI CBOEH JICUCTBUSIX U
XapaKTepHU30BaATh paloTHI Ha YpOKe. MOCTYTKAX .
0co0eHHOCTH IT: Ymetor
BOCIIPON3BOJIUTH

HHPOPMATIHIO TIO
NaMsTH, 1aBaTh
onpeencHue
TIOHATHSIM,
CTPOUTB PeueBbIC
BBICKA3bIBAHUS,
YCTaHaBIUBATh
MPUYHUHHO-
CIIC/ICTBEHHBIE
CBSI3H.




K: YMmenne

pabortats B
TpyImax,
00CYXITaTh
Buocdepnslii yposens - 11
Buocoepa. Buocoepa. OnpenensroT NOHATHS JlaBaTh ONpeJieNeHne P- BeIENAIOT M Oco3HaBaTh WHM, Gecena,
CpeﬂooGpa?,y CpeﬂooGpagy}om ((6H0c(1)epa»’ «BOIHAA tepmuHaMm. Ha3piBaTh OCO3HAKOT TO, YTO €IUHCTBO U JIEK
fomast as [eATEIbHOCT | Cpeiay, «Ha3eMHO- Cpelibl )KU3HH KHUBBIX YK€ YCBOEHO, LEJIOCTHOCTh
OpraHHM3MOB; BHOCSIT OKPY’KAaIOIIEro
JeATETLHOCTD OpraHU3MOB BO3JIyIIHAs CpPeaay,
(hamMuIMM yYeHBIX, HEOOXO0/IMMBIE Mupa.
raHU3MOB «II0YBAY», KOPraHU3MbI KaK
OPTaHH3MO 01BaY, (OpraHH3 a paboTaBmKX B JIOTIOJTHEHHSI.
cpena obuTaHus, 00J1aCTH U3ydeHHs I1- uccnenyror, BrIcTpauBats
«MEXaHHYeCKoe ounocdepsl HAXOIAT U COBCTBEHHOE
BO3JICIICTBHEY, OpPTraHU3MOB K KH3HU OTOMpAIOT LENOCTHOE
«(PHU3UKO-XUMHYECKOE B ONPEACIEHHON HEOOX0 MM Y10 MHPOBO33PEHUE
BO3JICHCTBHEY, cpence HHPOPMALLITIO 1
XapaKTepu30BaTh C TYPHUPYIOT €
«TepeMerieHne paKrep TPYKTYPUPYIO
cpezibl OOUTaHUsI
BEILIECTBAY, «TYMYC», OPraHI3MOB, K- crymaor
«punbTpanusy. 0COOEHHOCTH YUYHUTENs], OTBEYAIOT
XapaxkTepusyroT onochepy Pa3IHYHBIX Cpe Ha BOITPOCHI
Kak I100abHyI0 JKU3HH,
IKOCHCTEMY. HpHCIOCOOIEH s
IIpuBoasaT npumepsl KHBBIX
M OpraHU3MOB K KH3HU
BO3JICHCTBHS KHUBBIX N
B OIPE/ICIICHHOM
OpraHu3MOB Ha pa3IHYHbIC cpefie, KoTophIe
CpeAbl )KU3HU BBIPa0OTAUCh B
npoiecce
Kpyrosoport Kpyrosopor OnpenenstoT MOHATHS JTaBaTh OIpeJIeeHIe P: Yuurecs WHM, Gecena,
BEILIECTB B BEIIECTB B «OMOTreOXMHNUECKUN TEPMHUHaM. Ha3zwiBaTh CaMOCTOATECIIBHO OCMBICIIUBAaTh JICKIUA
ouochepe 6uocdepe. LUK, «OHOreHHbIE OuorenHbIe CTaBAT LEIH SHaIUMOCTD
JJIEMEHTBI; paboTHl, JIAHHOM TEMBI,
Brorecoxumuueck | (MMATAaTENbHBIC) BEMIECTBAY
. MEePEUHCISITh COCTaBJISIIOT IUIaH YUUTBCS
. «MUKPOTPODHBIE
HH TTHIKT ’ potpod OHOreOXUMHYECKHUE " HCIIONb30BaTh
buorenusie BEIICCTBAY, LUKJIIBI MIOCIIEAOBATENBHOC CBOM B3IJISLIIbI
(nMTaTenapHBIC) Be | «MakpoTpodHBIE Th JIEHCTBUI JUISL pEeUIeHUs
IEeCTBA. BEILIECTBAY, XapaKTepPHU30BaATh OLICHNBAIOT npobiieM u
MuxkporpodHble | «MHKPOIJIEMEHTBIY. 0COOEHHOCTH CTCIICHD H3BJICUCHUS
1 MakpoTpodHbie | XapakTepusyior ocHosmbie | KPYTOBOPOTA YCTICITHOCTH CBOCH JKU3HEHHBIX
BEILIECTB B MPHUPOJIE WHIBHIYaJIbHON OKOB
BEIIIECTRA. OUOre€OXUMHYECKUE [TUKIIBI Hl PHPOZE, JIHBILY . yp
3 €ro 3HauCHHE,; 00pa3oBaTebHON
MukpossieMeHTsl | Ha 3eMIle, UCTIONb3Ys TOCENCTBHS eATEHHOCTH.
HIUTIOCTPALIH yIeOHNKA. HapyLICHUs ITo3naBatenbHbIE
YcraHaBIMBaOT KpYroBopoTa YV : ymeror
HPUYMHHO-CIEACTBEHHEIE | BEMIECTB B OMOC(EPE; | HAXOIUTH HYKHYIO
OHMOTeOXMMHIECKHE nHpopmanmio,




CBSI3U MEXIy OMoMaccoii
(IPOYKTHBHOCTEIO) BUA
1 €r0o 3HaYCHUEM B

IO/ IepKaHUH
(YHKIIMOHUPOBaHHS
coo01ecTBa

[HUKJIBI a30Ta,
yriepona u pocdopa;
OOBSCHATH POITb
JKHBBIX OPraHU3MOB B
HOIACPKAHHU
KpyroBopoTa
OMOreHHBIX
3JIEMEHTOB

UCTIONB3YIOT
pas3nu4HbIe
WCTOYHUKHA
MOTYYeHHUS
nHpopmanum.

KoMMyHHKaTHBHBI

e YV :
OTCTaBalOT CBOIO
TOYKY 3pEHHSA
TPUBOAST
apryMeHTBI,

MOATBEPKIAIOT UX
pUMepamu, ¢
JIOCTOMHCTBOM

MPU3HAIOT CBOH
OUIMOKH U
KOPPEKTHPYIOT
3HaHUS,

B3aUMOOLICHUBAIOT

JIpYT ApyTa.

OBononus
ouochepsl

DBomIonus
ouochepsl.
JKuBoe BelecTso.
buorennoe
BEILIECTBO.
buokocHoe
BEIIIECTBO.
Kochoe
BEIIIECTBO.
OKOJIOrHUCCKHI
KpHU3HUC

OnpenenstoT MOHSITHS
«GKHBOE BEILIECTBOY,
«OHOreHHOE BEILECTBOY,
«OHOKOCHOE BEILIECTBOY,
«KOCHOE BEIIIECTBOY,
«3KOJIOTUYECKHI KPUZHUCY.
XapakTepu3yroT POLIECCHI
paHHETO 3Tarna 3BOJIFOLUN
ouochepsl.

CpaBHHBaIOT 0OCOOEHHOCTH
KpPYroBOpoTa yriepoaa Ha
pa3HbBIX 3Tamax 3BOJIOLHUN
6rocdepsr 3eMitm.
OOBSCHSIOT BO3MOXHEIE
TIPUYHHBI SKOJIOTHYECKUX
KPH3HCOB.
YcranaBiauBaroT
TIPUYNHHO-CIIEICTBCHHBIX
CBSI3H MEXIY
JIeATENTFHOCTBIO YelTOBEKa
1 3KOJIOTHIECKUMH
KpH3HCaMH

JIlaBaTh OMpPEICICHUE
tepmuHaMm. Ha3biBaTh
OHOrCeHHBIC
3JICMEHTHI,
MEPEUnCIATh
OHOr€OXUMHUYECKHE
LIHKIIBI

XapaKTepH30BaTh
0COOEHHOCTH
KpyroBopoTa
BEILIECTB B IIPUPOJIE,
ero 3Ha4YeHHE;
HOCTICICTBHS
HapyICHUS
KpyroBopoTa
BEIIIeCTB B Omocdepe;
OMOreOXNMHIECKHE
[UKJIBI 23074,
yriepona u ocdopa;
OOBSCHATH PONTb
JKMBBIX OPTaHU3MOB B
MOAJIeP)KaHUN

P- BoIgensAOT 1
OCO3HAIOT TO, YTO
YK€ YCBOCHO,
BHOCSIT
HEOOXOAUMBIE
JIOTIOTHEHNS.
[I- uccnenyror,
HAXOIAT U
oTOMparoT
HEOOXOIUMYIO
nuHpopmanuro u
CTPYKTYPHUPYIOT €€

K- caymaror
YUIHTEIs, OTBEYAIOT
Ha BOTIPOCHI

Oco3HaBaTh
€IMHCTBO U
LETOCTHOCTD
OKPYXKaIOIIero
MUpa.

BeicTpanBath
COOCTBEHHOE
LIEIIOCTHOE
MHUPOBO33pEHHE
st

HMHM, Gecena,
JIEK




KPYyroBOpOTa

OHOreHHBIX
3JIEMEHTOB
I'nnore3nl I'nnore3nl OrnpenenstoT MOHSITHS Ha3bIBaTh OCHOBHEIC P- BHOCST OcwmeicauBaror | MTHM, Gecena,
BO3HUKHOBEHUS BO3HUKHOBEHUS «KpEeanroHU3M», THTTOTE3bI HEOOXOMMBIC CUHYIO0 JICKINA
KU3HU JKU3HHU. «CaMOIPOU3BOILHOE BOSHHUKHOBEHH HOTOTHCHHA, UpUPOAHYIO
SKH3HU BBIJIEISIOT U 1IEJIOCTHOCTh
Kpearmonusm. 3apOXKIACHUCY, «THITOTE3a
C XapaKTePU30BaTh OCO3HAIOT TO, YTO
TaIOHAPHOT
aMOIpPOU3BOIIBH | CTAIHOHAPHOTrO OCHOBHBIE TUITOTE3bI MTOIJIEKUT
0€ 3apOoXKJIeHHE. COCTOSIHHSY, «TUIIOTE3a BOSHMKHOBEHHS YCBOGHHIO.
['umnoresa MaHCIICPMUNY, KTUIIOTE3a SKU3HU I1- CTPYKTYPUPYIOT
CTaI[IOHAPHOTO OMOXMMUYECKO (kpeanmoHm3Mm, yueOHBIH
COCTOSIHUSL. DBOJIOLINY. pasiinindg B Matepual,
T'unoresa XapaxTepusyroT ocHoBHble | TOAXOMAX PEIUIIN 1 BBIICIAIOT B HEM
HAyKU K O0BSCHCHHIO rJIaBHOE
MaHCIIEPMUHU. TUITOTE3EI BOSHUKHOBEHHUS
r 3 BO3HHUKHOBCHUA K— BOCHpI/IHI/IMaIOT
unoresa KUSHH Ha SCMIIC. KHU3HU; TUIIOTE3a nHpopmanuio Ha
OHOXMMHUYECKOIH Obcyxarot Bonpoc CaMOIIPOU3BOJIBHOTO CIIyX, OTBEYaTh Ha
3BOJIOLNN BO3HUKHOBEHUS KM3HH C 3apOXKICHUS JKU3HU; BOIIPOCHI YYUTEIs
OIHOKJIACCHUKAMH U TUIIOTE3a
yunTenem MaHCIICPMUH;
TUIIOTE3a
OHMOXHMMHMUECKOM
SBOJIIOLIAN
PazButne PazButne OnpenenstoT MOHATHS Ha3bIBATh JTAIlbI P- BHOCAT (OCMBICIIHBAIOT MHM, Gecena,
[pencTaBIeHAN MIPEICTABIECHUN O | «KOalepBaThbDy, Pa3sBUTHA HEeOoOXOAUMBIE EAUHYIO [TCKIMA
0 HPOUCXOXKIAEHUH | «IIPOOUOHTBI», «ruroTeza |[PEACTABICHUH O [IOTIOTHEHHA, IPUPOIHYTO
BO3SHHUKHOBCHHMH KU3HHM BBIACIISIOT U [ICJIOCTHOCTh
[IPOHCXOKICHUU JKHU3HU. CUMOHOTHYECKOTO
C XxapaKTepHU30BaTh DCO3HAIOT TO, YTO
PKUSHH. OBPEMEHHOE TIPOHCXOMACHUA OCHOBHBIE DTAIIBI [OJUTEXKHUT YCBOCHHIO.
CoBpeMeHHOe COCTOSIHHE JYKapHUOTHUECKUX basBUTHS KU3HH Ha [1- crpykTypHpytOT
COCTOSTHUE HpO6J'ICMLI KIJIICTOK», «THUIIOTE3a Bemire; TUIIOTE3Y y‘Ie6HLII71 Marepual,
pOoOIEeMBI TIPOMCXOXKICHUS AOMOT€HHOT O BBIJIC/ISIOT B HEM
JYKApPHOTHYECKUX KIETOK ~ PAPOKICHUS JKH3HH ¥ eefIIaBHOE
W MX OPraHOMIOB MyTeM PKCIIEPUMEHTAIEHOE K- BOCIipHHUMAIOT
N [TOATBEPKICHIE MH(pOpMAIIHIO Ha
BISTYMBAHMS KICTOYHOM
runore3a OnapuHa —  LIIyX, OTBEYaTh Ha
MeMOpaHBD», KIIPOTEHOTY, X orteiina); BOIIPOCH! yaHTeJIS

«3ybaKTepum»,
«apxebaKTepum».
XapaKTepu3yt0T OCHOBHBIE
9TaIbl BOSHUKHOBEHUS U
Ppa3BUTHS KU3HA Ha 3emite.
OnyCHIBAIOT MOJIOKECHUS
OCHOBHBIX THITOTE3

FOBPEMEHHBIC TUIIOTE3bI
[MPONCXOKACHUS KU3HUA




BO3HHKHOBEHUS )KU3HH.
CpaBHHBIOT THIIOTE3bI
A WN.Onapuna u J[x.
XonpeliHa.
O6cyxnarT npodIeMbl
BO3HHKHOBEHUS U
Pa3BUTHS KU3HH C
OJIHOKJTACCHUKAMH U
yUIHUTETIEM

PazBurue
JKU3HU Ha
3emiie. Dpsl
JIpEBHEHUIIIEH 1
JpeBHEH
KHU3HU

OCHOBHBIE JTallbI
Pa3BUTHS KUIHU
Ha 3emiie. Opbl
JIpeBHENIIEHN 1
JIpeBHEN KU3HU

OnpenenstoT MOHSITHS
«3pay, KIeprom,
«3M0Xay, «KaTapxei»,
«apxemy, «IpoTepo30i»,
«IIAJIE030M), «ME3030i»,
«KaMHO3011,
«TIAJIEOHTOJIOTHSD»,
«KeMOpHID», «OPIIOBUKY,
«CUITYP», «IIEBOH»,
«KapOOHY, «IIEPMbY,
(TPHIIOOUTHDY,
«PUHUODUTHD»,
«KHUCTENephie PhIObD»,
«creroredanby,
«HUXTHOCTETW,
«TepaTCuibD».
XapaKTepHu3yroT pa3BUTHE
JKU3HHU Ha 3eMJIe B 3PHI
JIpeBHEWIIEN U IpEeBHEN
sku3HU. [IpuBonsT
MIPUMEPBI OPTaHU3MOB,
HACEJISBIIINX 3EMITIO B APHI
JIpeBHEULIEN U IpeBHEN
KHU3HU.

YcranaBiauBaroT
TIPUYNHHO-CIIEICTBEHHBIC
CBSI3U MEX[Y YCIOBHSIMH
cpenbl OOUTaHuS U
9BOJIOLMOHHBIMHU
TIPOLIECCaMH Y PA3ITUIHBIX
TPYIIT OPraHM3MOB.
CMBICIIOBOE YTEHHUE C

Ha3bIBaTh dPbI U
TIEPUOJTBI, KPYITHBIC
apoMopd o3k
XapaKTepru30BaTh
COCTOSIHUE
OpPraHUYECKOTO MUPA
Ha IPOTAKCHHUU
apXEeNCKOH 3phl,
Ba)kKHeMIINe
apoMopdo3sI
apxeiickoi,

P- BHOCST
HEOOXO/IMMBIE
JIOTIOJTHEHUS,
BBIJIEIISIFOT U

OCO3HAIOT TO, 4TO

TO/IIEIKHUT

YCBOCHHUIO.

[I- crpykrypupytor
y4eOHBIH
MaTepua,

BBIJICIISAIOT B HEM
IJIaBHOE

K- BocnpuauMarot

uHpopmanuio Ha

CIIyX, OTBEYaTh Ha

BOIPOCHI YUHUTEIIS

OCMBICITHUBAIOT
191151509 20)
MIPUPOIHYIO
LIETIOCTHOCTE

KII3Y, ung,.
pabora




TTOCTIC Ty FOIITIM
3aI0JIHEHHEM TaOJINLIBI

PaszButne PaszBurne xu3Hu OrnpenenstoT MOHSITHS Ha3bIBaThb JPbl U P- BHOCST OcwmeicouBaror | KII3Y, ung.
JKM3HH B B M€e3030¢ U KTPHACY, KIOPAY, «KMET, TICPUOJIBI; KPYITHBIC HEO0OXOJUMEIE SUHYIO pabora
ME3030¢ H KaiHO30e «IMHO3aBPbD), «CyMYaTble apoMopdo3kI 1 JIOIOJIHEHHS, MIPUPOTHYIO
Ny HauoaganTauu BBIJIEISIOT U LIETIOCTHOCTE
KalHO30€ MJIEKOITUTAIOIIIHE,
XapaKTePU30BaTh OCO3HAIOT TO, YTO
«IIaleHTapHbIe
1t p COCTOSIHHE MTOIJIEKUT
MJICKOIHTAIOIIHE, OpraHMYECKOro MUpa YCBOEHHIO.
«IaJICOTCH», «HCOICH», B Me3030€e, OcHOBHBIE | [I- cTpykTypupyroT
«aHTPOIIOTCHY. apoMopdo3bI U YUCOHBIH
XapakTepu3yloT OCHOBHbIe | MAHOAJaNTaluHy, Matepual,
MEPHOJBI pa3BHTHS Kuzpy | PASBHTHE KH3HH B BBIJIEIISIOT B HEM
KaliHO30€; 3HATh IJ1aBHOE
Ha 3emJie B Me3030€ U
. OCHOBHBIE K- BocnpuHEMaroT
KanHO30¢. HaIlpaBJICHUS nuHpopmanuio Ha
HpuBozsT mprMepsbI BONIONMH PACTEHHH | CITyX, OTBEYaTh Ha
OpPTaHU3MOB, HACETSABIINX | U )KUBOTHBIX. BOIPOCHI YIHUTEIS
3eMIlto B KaiiHO30€ U OOBACHATH CMEHY
Me3030¢. TOCIIOJCTBYIOLIUX
YcranaBiauBaroT TPy paCTCHHN 1
JKMBOTHBIX
MPUYIMHHO-CIIEICTBEHHBIE
(mpuBOIUTH
CBSI3U MEXY YCIOBUSIMHU NpHMepBI
cpepl OOUTaHUS U
SBOJIIOLIMOHHBIMU
IporeccaMu y pa3InyHbIX
TPYIIIl OPTaHU3MOB.
CMBICIIOBOE YTEHHE C
MOCIIEYOLITIM
3aII0JTHEHNEM TaOJIUIIEL.
PaspabatsiBatoT mana
YpOKa-3KCKYPCHH B
KpaeBeJ4eCKU My3€eil min
Ha reoJIornyecKoe
oOHaXeHHE
O0001IIaroIHii OKCKypcus B T'oroBsT oruer 00 JTaBaTh OTIpeIIeIeHIe P:YmMmeror Bribupator
YPOK- KpaeBe,I[‘ICCKI/Iﬁ OKCKYPCUHU TEPpMHUHAM. Ha3srniBaTh OpPTraHN30BbIBATH IICJIICBBIC K
KCKYpCHS Myseit W Ha SBOJIIOLIMOHHBIE BBIH(iJIHCHI/IC CMBICIIOBBIE
JTaIbl B KU3HU 3aJIaHIH YIUTEIIA, YCTaHOBKH B
reoJIOrHUeCcKoe
3eMITH; IepeuncIsiTh aHAIM3UPOBATh CBOHMX
oOHaxeHHEe o . .
HX CBOICTBA U PE3YITBTATHI CBOCH JIEUCTBUSIX U
3HAUYCHHE paboTHI Ha YpOKe. MOCTYIIKAX .
XapaKTepU30BaTh IT: Vmeror
0COOEHHOCTH BOCIIPOM3BOTUTH




nHpopmManuio 1mo
MaMsTH, JaBaTh
oIpeIeIICHUE
TTOHSITHSIM,
CTPOUTH PEUCBBIC
BBICKA3bIBAHUA,
yCTaHABJIMBATh
MPUIHHHO-
CJIeICTBEHHbBIE
CBSI3H.
K: YMenue
pabotath B
rpyrmmax,
00CYX1aTh
AHTpONOTeHHOE AHTpONOTeHHOE OnpenenstoT MOHSITHS P- BHOCAT (OCMBICIIMBAIOT
BO3J€EHCTBHE Ha BO3JIEHCTBHE Ha «aHTPOIIOrE€HHOE HeoOXoqUMble CAMHYIO
ouochepy ouocdepy. BO3JEICTBHUE HA [IOTIOTHEHHA, [IPUPOIIHYTO
Hoocdepa. ouochepy», «Hoochepar, pRULCIIAIOT 1 HEMOCTHOCTR
DCO3HAIOT TO, YTO
[Tpuponassie «TIPUPOITHBIE PECYPCH». [HO/LTEKHT YCBOCHHIO.
pecypchl XapakTepu3yroT YejoBeKa [1- cTpyKTYpUpYIOT
KaK OHocoUMabHOE yueOHbII MaTepuall,
CYIIIECTBO. BBIJIC/ISIOT B HEM
OmUCHIBAIOT FJ1aBHOC
SKOJIOTMYECKYIO CHTYAIHIO K- Bocniputnmator
. pHdopMaIuIo Ha
B CBOCH MECTHOCTH.
CTyX, OTBEYaTh Ha
YcranaBiauBaroT BOIIPOCHI YUHTEs
MPUIHHHO-CIICICTBEHHBIE
CBSI3U MEXKITY
JIeATEILHOCTBIO YeIIOBEKa
M DKOJIOTUYECKHUMHU
KpU3HUcaMu
10 |OcHOBEBI Pammonansaoe OnpenensiroT MOHATHS P- BeImETAIOT M Oco3HaBaTth
[paloOHaJIBHOTO TPUPOIOIIOIB30Ba | «PalOHAIBHOE OCO3HAIOT TO, 4TO C€IMHCTBO U
PUPOIONONE30B Hue. OO1EecTBO HpUPOIONONE30BAHUEN, YIKE YCBOCHO, [EI0CTHOCTD
AHIS OTHOPa30BOTO «00IIEeCTBO OJJTHOPA30BOTO BHOCAT OKpYyKalomIero
HEOOXOUMBIE MHpa.
moTpeOIeHus TTOTPEOICHUS. P —
XapakTepusyior II- uccnenyror, BrictpanBats
COBPEMCHHOC Haxo[AT U COOCTBEHHOE
YeJI0BEUYECTBO KaK OTOMparoT IEJOCTHOC
«00IIECTBO OJJHOPA30BOTO HEOOXO/IMMYIO MHPOBO33PEHUE
NOTpEOIEHHUS. HH(OpMALIIO 1 st
OO0CyXIar0T OCHOBHEIC CTPYKTYpPHpPYIOT €€




TIPUHINTIBI
PaLOHATIBHOTO
HCIIONb30BaHUS
TIPUPOAHBIX PECYPCOB

K- ciymaror
YUHUTENs, OTBEYAIOT
Ha BOIPOCHI

11

O000Imarommi

YPOK-
KOH( epeHIIns

Ypok-
KOH(epeHIHA

Berictynator ¢
COOOIICHUSAMH I10 TEME.
IIpencrasmnsitor
pe3yIbTaThI YUEOHO-
HCCIIEIOBATEIHCKON
MPOEKTHOM JEeSITEIbHOCTH

JlaBaTh OMpe/e/icHue
TepmuHaMm. Ha3wiBaTh
OCHOBHBIE
riao0aabHEIE
TPOOITEMBI
YeJI0BEYECTBA;
MEPEUMCIIATE UX
CBOMCTBA M 3HAYEHUE
XapaKTepru30BaTh
0COOEHHOCTH

P:¥meror
OpraHHU30BHIBAaTh
BBITIOJTHEHHE
3a/laHul yuuTens,
aHaJIM3UPOBaTh
pe3yabTaThl CBOEH
paboThI Ha ypoKe.
IT: Ymeror
BOCIPOU3BOJIUTH
nHpopmanuio 1o
MaMsITH, 1aBaTh
ornpezeneHe
TIOHATUAM,
CTPOUTH PEYEBBIE
BbICKA3bIBAHUA,
yCTaHaBIIMBATh
HNPUYUHHO-
CIIC[ICTBCHHbIE
CBSI3H.

K: Ymenne
paborath B

TpyImax,
00CyKIaTh

Bribupator
LeJIEBEIE U
CMBICJIOBBIE
YCTaHOBKH B
CBOHUX
NEHCTBUIX U
MOCTYIIKAX .

Hroro 65 + 3 (pe3epB)




JINCT KOPPEKTHUPOBKHU Y4e€OHOU NMPOrpPaMMBblI

ypoka

Tema ypoka

IIpuyuHa U3MEHEeHUH B IporpaMmme

Cnoco0 KoppeKTHPOBKH
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