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Pa6ouyas nporpamma
no npeamery «buosorus» ais odyuarwmuxcs 10-11 kiaaccos (0a30Bblii YPOBEHbD)

(IIpeameTnas o6acTh «EcTecTBeHHbIE HAYKNY)

[IporpaMMy cocTaBuil y4UTEIh

Pabouas nporpamma coctaBiieHa Ha ocHoBe DeiepanbHOro I'ocy1apcTBEHHOTO CTaHapTa, MPOrpaMMbl IO OMOJIOTHH JUTs 00111e00pa30BaTENbHbIX
ko (coopuuk buonorus. Paboune nporpammel. [lpeamernas nunust yaueOHUKoB «JIunus xusHm». 10—11 knaccsl: yued. mocoOue Juis
00111e00pa3oBaTeNbHBIX. OpraHu3anuii: 0a3oBsiid ypoBeHb / B. B. Tlaceunuk, I'. I'. IlIBerios, T. M. E¢umona. — M. : TIpocsemenue, 2017), mOJTHOCTHIO
oTpakaroliei cogepkanue [IpumepHON IporpaMMel, C TOTOJIHEHUSIMH, HE MTPEBHILAIOIIMMU TPEOOBaHHS K YPOBHIO IOATOTOBKH 00YYaOLIMXCS.
HopmaTuBHO-paBoBbIe JOKYMEHTBI, HA OCHOBAHUM KOTOPBIX pa3padoTraHa padouasi nporpamma:

e depnepasbHbI TOCYAapCTBEHHBIN 00pa30BaTeNIbHBINA CTAHIAPT CpeiHero oouero oopaszopanus (yTB. IpukazoM MuHHCTEpCTBAa 00pa30BaHUs U HAYKU
P® ot 17 mas 2012 r. N 413). [lonmynkt 6 nu3menen ¢ 7 asrycra 2017 r. - [Ipuka3z Muno6puayku Poccun ot 29 uronst 2017 r. N 613
®enepanbhblil 3ak0H PO o1 29.12.2012 Ne 273-03 "O6 obpazoBanuu B Poccuiickoit denepauuny, ct. 2, 1. 9;
®deepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEeIbHBIA CTAaHIAPT;
nucbMo MunucrepcTBa oopazoBanus u Hayku P® ot 19 anpenst 2011 1. Ne 03-255 «O BBenenuu eaepaibHOro rocyJapcTBEHHOTO
00pa3zoBaTeNbHOrO CTaHapTa 00IIETO 00pa30BaAHUSY;

® (enepanabHbI epeyeHb yUeOHUKOB, PEKOMEHJOBAHHBIX MUHHCTEPCTBOM 00pa3oBaHus 1 Hayku PO K MCrob30BaHHIO B 00pa30BaTEIbHOM
mporiecce B 001eo0pa3oBaTeNIbHBIX yupexkaeHusnx, Ha 2019-2020 rr., mp. MunucrepcTBa odpa3zoBanus U Hayku PO Ne 345 ot 28.12.2018

® npuka3z MunucrepcTBa obpasoBanus U Hayku PO Ne 1577 ot 31.12.2015 . «O BHecenuu uzmenenuit B ®I'OC OO0, yTBepkAEHHBIN MPUKa30M
MunuctepctBa oOpazoBaHus 1 Hayku PO ot 17.12.2010 r. Ne 1897»;

OCHOBHOI 00pa3oBaTenbHON porpaMMoii cpeanero (momaHoro) obmiero oopazoBanust MBOY «luBunbckas COLLL Ne2y;
yuebHbIM 1aHoM MBOVY «{usuinbckast COL Ne2y;


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

Ha OCHOBC:

e IIporpamma: [Iporpamma nmo 6uonoruu ass oomeodOpazoBaTeabHbIX KO (cOopHuk bruonorus. Paboune nporpammel. [lpeamernas nuHus
yueOHUKOB «JIuHus xu3am». 10—11 xmaccer: yued. mocodue yist 001eo0pa3oBaTeIbHBIX. OpraHu3aluii: 6a3oBeiii yposeHb / B. B. [laceunuk, I'.
I'. [lIBenos, T. M. EdbumoBa. — M. : [Ipocsemenune, 2017

e VueOHnuk: buonorus. O6mas 6uonorus. 10 ki1.: yaeOHUK 17151 00111€00pa30BaTebHBIX YUpPEKACHUIT: 6a30BbIl ypoBeHb / B.B.[laceunuk,
A.A Kamenckuii, A.M.Py6mos: - M., [Ipocsemenue. 2020;

e VYueOuwuk: buosorus. Oo6ras 6uonorus. 11 KiI.: yaeOHHK 17151 00111c00pa3oBaTeIbHBIX yUpexkaeHHi: 6a30BbIi ypoBeHb / B.B.Ilaceunuk,
A.A Kamenckuii, A.M.Py6moB: - M., [Ipocsemenue. 2021 .

ITosicHuTeIbHAS 3aIUCKA
[Ipennaraemast pabodast mporpaMMa peau3yeTcsl Mpu UCIOoIb30BaHNH yaeOHnKoB «buomorus. 10 kinace» u «buosorus. 11 kimacey o

penakuueit nmpodeccopa B. B. [Taceunuka. [IporpamMma coctaBieHa B COOTBETCTBHH € TPEOOBaHUSAMHU K pe3yibTaTaM CpelHero o0uero oopa3oBaHus,
yTBepK1eHHbIMU DeiepalibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEHEr0 00IIero o0pa3oBaHuUs.

[IporpamMma pazpabotana ¢ y4€TOM aKTyallbHBIX 33[a4 00y4eHUsI, BOCIUTaHUS U pa3BUTUsA oOyuaromuxcs. [IporpamMMa yuuThIBaeT ycioBus, HEOOXOAUMbIE
AJId pa3sBUTHUSA JIMYHOCTHBIX W ITO3HABATCIIBHBIX KAYECTB 06y‘-IaIOIIII/IXC$I.
[TporpamMMma BKItOUAET 0053aTENBHYIO YacTh YUeOHOTO Kypca, 3NI0KeHHYI0 B «[IpuMepHOii 0CHOBHOI 00pa3oBaTenbHON IporpaMmme mo OHOJI0ruH Ha
YPOBHE CpeHeTo 001Iero oopazoBanus» U paccunuTana Ha 70 gacoB. B mporpamme coaepKuTcs MpUMEpHBIN NIEpeYCHb TAO0OPATOPHBIX U MPAKTHICCKHX
paboT, He Bce M3 KOTOPBIX 00s3aTeIbHBI AJIs BBIMOIHEHHSI. Y YUTEIh MOXKET BBIOPATh U3 HUX T€, AJIS POBEJCHUS KOTOPBIX €CTh COOTBETCTBYIOILIUE YCIOBHS
B IIKOJIEC.

OcBoeHue MPOorpaMMBbI O OMOJIOTHH 00ECTIeYMBAET OBJIaIeHNE OCHOBAMHU YUe€OHO-UCCIIEIOBATELCKOMN 1eATeIbHOCTH, HAYYHBIMH METOAMHU
PEICHUA Pa3JIMYHBIX TCOPETUICCKUX U MMPAKTUYCCKUX 3aaad.
N3ydenue 6uoaoruu Ha 6a30BOM ypOBHE OPUEHTHPOBAHO Ha o0ecrieueHne o01eo0pa3oBaTeabHOM U O0IEKYIbTYPHOM MOATOTOBKH BBHITYCKHUKOB.
Ha 6a3oBoM ypoBHE n3yuenue npeameta «buonorus», B yactu GOpMUPOBAHHS y 00yUaAIOIIUXCS HAYYHOTO MUPOBO33PEHHS, OCBOSHHUS OOIIEHAYIHBIX
METOJIOB, OCBOCHHUSI MPAKTUYECKOTO MPUMEHEHHSI HAYUYHBIX 3HAHUW, OCHOBAHO Ha MEXIMPEIMETHBIX CBS3SX C MTPeIMeTaMu 00J1acTel €CTECTBEHHBIX,
MAaTCMAaTUYCCKUX U TYMAHUTAPHBIX HAYK.

Pabovas mporpamma 1o OMOIOTHN BKITIOYAET CIIEIYIONINE pa3aeibl:

1. [TosicauTenbHas 3aMUCKa.

2. O0mras XxapakTepUCTHKA y4eOHOTO IIPEeIMETa C ONpeieTICHUEM 11eJIei U 3a71a4 er0 U3y4eHHUS.
3. Mecto Kypca Ouoyoruu B yueOHOM IUIaHE.

4. Pe3ynmbTaThl OCBOCHUS Kypca OMOJIOTHH — JIMYHOCTHEIE, TIPEAMETHBIC 1 METalpeIMETHBIC.
5. Copepxanne Kypca OMOJIOTHH.

6. [Inanupyempie pe3ybTaThl U3YYCHHUS Kypca OUOIOTHH.

7. KasnenapHo-TeMaTHUECKOE TUIAaHUPOBaHHE.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA



B cucteme ecrecTBeHHO-Hay4YHOTO 00pa30BaHUsI OMOJIOTHS KaK YUeOHBIHM MpeAMET 3aHUMAaeT BaXKHOE MECTO B (POPMUPOBAHHUH: HAYYHOH KapTUHBI
MUpPa; PYHKIMOHAIBHON rPaMOTHOCTH, HEOOXOAMMOH JIJIsi TOBCEIHEBHOM JKM3HM;, HABBIKOB 3JI0POBOTO M O€30TIACHOTO JJIs YETIOBEKA M OKPY>KAIOIIEH cpebl
o0pa3a >kKM3HH; IKOJOTUYECKOT'0 CO3HAHUS; [IEHHOCTHOI'O OTHOIICHHUS K JKUBOM MPUPOJIE U YETIOBEKY; COOCTBEHHOM MO3UIIMU MO0 OTHOIICHUIO K
Ouosornyeckoit HHGopMaIK, TOTYyIaeMOi U3 Pa3HbIX UCTOYHUKOB. M3ydueHne OMoIoruu co3aaeT ycloBus Uit GOPMUPOBAHUS Y 00YUAIOIIUXCs
MHTEJJICKTYaJIbHBIX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX U UH(OPMAIIMOHHBIX KOMIIETEHIIHH.

N3zyuenne kypca «buonorus» B cTapiiei KoJe HapaBIeHHO Ha pEIIeHUE CIeIYIOIUX 3a4ay:
1) bopMupoBaHue CUCTEMBI OMOIOTMYECKUX 3HAaHUIM KaK KOMIIOHEHTa €CTECTBEHHO-HAYyYHOUW KapTHHBI MUDA;
2) pa3BUTHE INYHOCTU O0YUAIONINXCS, UX WHTEIICKTYyalIbHOEC U HPABCTBEHHOE COBEPIICHCTBOBAaHUE, (JOPMUPOBAHNE Y HUX TYMAHUCTUICCKUX OTHOUICHUH H
9KOJIOTHYECKH 11e71eco00pa3HOro MoBeAeHUS B ObITY U TPYIOBOM JeSTEIbHOCTH;
3) BBIPa0OTKY MOHMMAaHUS OOIECTBEHHOM MOTPEOHOCTH B pa3BUTUHU OMOJIOTHH, a TakKe (POPMUPOBaHUE OTHOIIEHUS K OMOJIOTHH KaK BO3MOXKHOU
obrnactu Oyayiiel NpakTUYeCKOi 1eATeIbHOCTH.

Iesmn OGuonorunueckoro o0pa3oBaHus B CTapliei MIKoje GOpMyTHUPYIOTCS HAa HECKOIBKUX YPOBHSX: II00ATBHOM, METANIPEIMETHOM, THYHOCTHOM
U TIPEIMETHOM, Ha YpOBHE TpeOOBaHMIA K pe3ylibTaTaM OCBOEHUS COJEPIKAHUS MTPEIMETHBIX MPOTPaMM.

I'moGanbHbIe 1IETH OMOJIOTHYECKOTO 00Pa30BaHUS SIBIISIOTCS OOIIMMHE [T OCHOBHOW M CTapIICH MIKOJIBI M OTPEACISIIOTCS COUUAIBHBIMU TPEOOBAHHUSIMH,
B TOM YHCII€ U3MEHEHUEM COLMATbHON CUTYAIlUU PA3BUTHS — POCTOM MH(POPMAIIMOHHBIX EPErpy30K, U3MEHEHUEM XapaKTepa U crioco00B OOIICHUS
U COIMAJIBHBIX B3aUMOICHCTBHI (00BEMBI M CIIOCOOBI MOTyYeHUS HH()OPMAIHH TOPOKIAIOT Psii 0COOEHHOCTEH Pa3BUTHS COBPEMEHHBIX TIOJJPOCTKOB).
Haubonee npoxyKTUBHBIMHE /ISl pEIICHUS 3a/1a4 PA3BUTHSI MOAPOCTKA SIBISIFOTCSI COLIMOMOPAIbHAS M MHTEIUICKTYalbHAsI B3POCIOCTb.

[Momumo 3TOTO, TI06aTBHBIE HETH GOPMYTUPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOTHYECKOT0 00pa30BaHus KaK KOMIIOHEHTa CHUCTEMbI 00pa30BaHuUs B

[EJIOM, TIOATOMY OHU SIBJISIIOTCSL Hanbosiee 0OLMMH U COIUAIBHO 3HAYHMbBIMHU.

C yuérom BbIlIeHa3BaHHBIX MTOIX0/I0B TTIO0AIEHBIMU IETSAMH OHOIOTHYECKOTO
00pa3oBaHUS SBISIOTCS:
— COLMAIU3ANMSA 00YJaIONINXCS KaK BXOXK/ICHHE B MUP KYJIbTYPHI H COIIMATIBHBIX OTHONIEHH, 00eCIIeUnBaloIIee BKIIFOYCHNE YIAIUXCsl B TY HITH HHYIO
rpynmny 0o OOIHOCTh — HOCUTENS €€ HOPM, LIEHHOCTe!, OpUEHTAIINI, OCBAaMBAEMBIX B IMPOIIECCE 3HAKOMCTBA C MHUPOM >KUBOM MPUPO/IBI;
— NpUOOIIeHNe K TO3HABATEIBHON KYIbType KaK CHCTEME IMO3HABATEIbHBIX (HAYYHBIX ) IIEHHOCTEH, HAKOTJICHHBIX 00IIECTBOM B cepe
OMOJIOTHYECKON HAYKH.
[Tomumo 3TOTO, OMOIOTHYECKOE 0Opa30BaHKE HA CTAPIIECH CTYNIEHU TPU3BAHO 00ECTICUNTD:
— OPHEHTAIUIO B CHCTEME dTUYECKUX HOPM U [IEHHOCTEH OTHOCUTEIHFHO METO/IOB, PE3Y/IbTaTOB U IOCTHKEHUH COBPEMEHHOW OMOJIOTHYECKON HAYKH,
— pa3BHUTHE NI03HABATEILHBIX KAYECTB IMYHOCTH, B TOM YHCIIE TIO3HABATEIHHBIX HHTEPECOB K M3YUYCHHUIO OOIIIX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH 1
caMOMy IpOIecCy HayYHOTO TIO3HAHUS;
— oBJIaJleHHe yI4eOHO-TT03HABATEIHHBIMH U IIEHHOCTHO-CMBICTIOBBIMH KOMIIETEHTHOCTSIMH JJTs1 (JOPMHUPOBAHUS TIO3HABATEIILHOU U
HPABCTBEHHOHW KYIIbTYphI, HAYYHOTO MHPOBO33PEHUS, a TAK)KE METOOJIOTHEH OMOIOTMUECKOTO IKCIIEPUMEHTA U SJIEMEHTAPHBIMUA METOJIaMU OMOTIOTHUECKUX
HCCIICTOBAHUIM;
— (opMHUpOBaHMe SKOJIOTUYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIICHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

MECTO KYPCA BMOJIOT'M B YUEBHOM ITJIAHE

KonnuecTBo yacoB, 0TBOJUMOE Ha U3ydyeHHE OMOJIOTHH B CTapllel MIKOJe, 3aBUCUT OT Y4eOHOTO MlaHa YTBEPKJIEHHOT0 00pa3oBaTeIbHON
opranm3anueil. lannas pabodasi mporpamMma paccurMTaHa Ha MpoBeeHue | yaca KIACCHBIX 3aHATUIN B HEIEIIO IPU 3YYCHUH TIpeIMEeTa B TEUECHHUE JIBYX JIET



(10 m 11 xmaccer). O6miee yncmo y4eOHbIX 9acoB 3a 2 roja ooydeHus coctariseT 70 4, u3 Hux 35 4 (1 u B Heaemo) B 10 kmacce, 35 1 (1 u B Henemo) B 11
KJacce.

Kypcy 6uonoruu Ha cTyneHu cpeTHero o0Imero oopa3oBaHus NPEAMIECTBYET Kypce OMOIOTHH, BKITFOYAIOIIHNIA JJIEMEHTAPHbBIC CBEICHUS 00
OCHOBHBIX OHoornyeckux oobekrax. Conepkanue Kypca OMOJIOTHH B OCHOBHOH IIIKOJIE, CITY>KUT OCHOBOM ISl M3yYeHHS OOIIMX OMOIOTHYECKUX
3aKOHOMEPHOCTEH, TEOpHil, 3aKOHOB, THIIOTE3 B CTApIICH IIKOJIE, TIe 0CO00e 3HAUCHHE TPUOOPETAIOT
MHUPOBO33PEHUYECKHE, TEOPETHUECKUE TOHITHS.

Takum 0Opa3oM, copeprkaHue Kypca OMOJIOTHH B CTapIIei IIKoJIe, 00JIee MOTHO PACKPBIBAET 00IHe OMOJIOTHYECKUE 3aKOHOMEPHOCTH, TIPOSIBIISTIOLITHECS
Ha pa3HbIX YPOBHIX OPTaHU3AIH KUBOU IPUPOIBI.

PE3VJIbTATBI OCBOEHUA KYPCA BMOJIOI'MU

JlesiTensHOCTh 00pa30BATEIILHOTO YUPEKACHHSI 001Iero oopa3oBaHus B 00ydeHUN OHOJIOTHH B cpeHel (IIOTHOM) IIKOJIe JOJKHA OBITh HAIIpaBJIeHA Ha
JOCTHKEHHE 00YYAIOIUMHUCS CIEIYIOMINX JUYHOCTHBIX Pe3yJbTATOB!
1) peam3anuy 3THYECKUX YCTAHOBOK IO OTHOIICHHIO K OMOJOTHYECKUM OTKPBITHSIM, UCCIEIOBAHUAM U HX PE3yIbTaTaMm;
2) mpu3HaHUs BBICOKOM IEHHOCTH KU3HU BO BCEX €€ MPOSIBICHUSAX, 3J0POBbS CBOETO U APYTUX JIIOJIEH, pealn3aliuy yCTaHOBOK 3/J0POBOT0 00pa3a KHU3HU;
3) C(l)OpMI/IpOBaHHOCTI/I IO3HAaBATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJYUYCHUC HOBOI'O 3HAHUS B oOJactu 6I/IOJIOFI/II/I B CBA3HU C
Oynyiieil mpodeccuoHaNbHON AeSITeNbHOCTBIO T OBITOBBIMU MPOOIeMaMu, CBSI3aHHBIMU C COXPAHEHHEM COOCTBEHHOTO 3/I0POBbsS U SKOJIOTHUYECKOI
0e301acHOCTH.
MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHUSI BHIITYCKHIUKAMU CTApIICH MIKOJIBI 0a30BOr0 Kypca OHOJIOTHH SIBISFOTCS:
1) oBlIaficHHE COCTABJISIOIIMMHU HUCCIICIOBATEIILCKOM M MPOCKTHOM JCSITEILHOCTH, BKITFOUAsi YMEHUS BUICTh MPOOJIEMY, CTABHTH BOIIPOCHI,
BBIJIBUTATh TUIIOTE3bI, JaBaTh OMPEIEICHUS MOHATHIM, KIacCU(PUIIUPOBATh, HAOIIOAATh, MPOBOUTH SKCIIEPUMEHTHI, 1eJIaTh BHIBOBI U 3aKITIOYCHHS,
CTPYKTYPUPOBATh MaTepHal, 0ObSICHATH, JJOKA3bIBATh, 3alIUIIATh CBOU UJICH,
2) ymeHus paboTaTh ¢ pa3HbIMU UCTOYHUKAMU OMOJIOTHYECKON MHPOPMAIUN: HAXOAUTh OMOJIOTHYECKYI0 HH()OPMAILIUIO B PA3TUYHBIX UCTOYHUKAX
(TexcTe yueOHUKA, HAYYHO-TIOMYJIAPHOM JINTepaType, OMOJOTUUECKUX CIOBAPSIX U CIPABOYHUKAX ), AHAIM3UPOBATH U OIEHUBATH HH(POPMAILIUIO,
npeoOpa3oBLIBaTh HHPOPMAIIHIO U3 OJTHOU (POPMBI B APYTYIO;
3) ciocoOHOCTH BBIOMPATH LIEJIEBbIE U CMBICIIOBbIE YCTAHOBKH B CBOMX JIEUCTBUAX U IMOCTYIKAX MO OTHOLIEHUIO K KMBOM MPUPOJIE, CBOEMY 370POBbIO U
3JI0POBBIO OKPYKAIOIIHX;
4) yMeHUsl aJIeKBaTHO MCIOJIb30BaTh PEUYEBbIE CPECTBA JJIsl IUCKYCCUU U apIryMEHTAIlUU CBOEH MO3UINH, CPABHUBATH Pa3HbIE TOUKU
3peHusi, apryMEHTUPOBATH CBOIO TOYKY 3PEHHsI, OTCTAaUBATh CBOIO MO3UIIUIO.
IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHUSI BHIITYCKHUKAMU CTapIIel HIKOJIbI Kypca Onosiornu 6a30BOro ypoBHs SIBJISIOTCS:
B nosnasamenwvnoii (unmennekmyanwvnoii) cgepe:
1) xapakTepuCTHKa COAEPIKAHUS OMOJIOTHYECKUX TEOpHH (KIeTOUHAas1, IBONIOIIMOHHAs Teopus JlapBuHa); yuenus Bepraackoro o 6uocdepe;
3aK0HOB MeHiens1, 3aKOHOMEPHOCTEH N3MEHYHBOCTH; BKJIAJa BBIJAIOIINXCS YUEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKHU;
2) Bbl/IeTICHHUE CYIIECTBEHHBIX TPU3HAKOB OUOJIOTHYECKUX 00BEKTOB (KJIETOK: paCTUTENIbHBIX U )KUBOTHBIX, TOSIAEPHBIX U SIIEPHBIX, TOJOBBIX U
COMAaTUYECKUX; OPTaHU3MOB: OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BHI0B, DKOCUCTEM, OMoChephl) U mpolieccoB (0OMEH BelIecTB, pa3MHOKEHHUE, IeTICHHIE
KJIETKH, OTIJIOJIOTBOPEHHE, IEHCTBUE NCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOPOB, (hopMUpOBaHUE TPUCTIOCOOTICHHOCTH, 00pa30BaHUE BUOB, KPYTOBOPOT
BEIIIECTB U MIPEBPAIICHUS
SHEPTHH B DKOCUCTEMaX u Ouocdepe);



3) oObscHeHHE poTK OMOJIOTHHU B (HOPMUPOBAHUH HAYYHOTO MHUPOBO33PEHUS; BKIaga OUOJIOTHYECKUX TeOpUid B (POPMUpPOBAaHUE COBPEMEHHOM €CTECTBEHHO-
HAYYHOH KapTHUHBI MUpPa; OTPULIATEIBHOTO BIUSHUS aJIKOTOJIsl, HHKOTHHA, HAPKOTUYECKHUX BEIECTB HA PA3BUTHE YEIIOBEKA; BIUSHUS MyTareHOB

Ha OpPTraHu3M YeJIOBeKa, IKOJIOTMYECKUX (PAaKTOPOB HA OPraHU3MbI; IPUYHUH SBOJIOINH, U3MEHSIEMOCTH BUI0B, HAPYILICHUHN pa3BUTH

OpPraHU3MOB, HACJICACTBEHHBIX 3a00JICBaHHI, MyTallUl, YCTOHUYNBOCTH M CMEHBI IKOCHUCTEM;

4) npuBeeHNE JOKA3aTENIbCTB (apryMeHTalus1) €IMHCTBA )KUBOW U HEKUBOM MPUPO/IbI, POJCTBA JKUBBIX OPraHM3MOB; B3aUMOCBSI3€H OpraHM3MOB

U OKpYXKaIoIlen cpeibl; HEOOXOJUMOCTH COXPaHEHUs MHOT000pasus BUJIOB;

5) yMeHue 10JIb30BaThCs OMOJIOTHUECKOM TEPMUHOJIOTHEH M CHMBOJIMKOM;

6) pelieHue MeMEHTapHBIX OMOJIOTHUECKUX 33J1ay; COCTABICHHE HJIEMEHTAPHBIX CXEM CKPELIMBAHUS U CXEM MEPEHOCA BEIIECTB M YHEPTUU B IKOCUCTEMAX
(menu mUTaHMA);

7) onrcanue ocoOei BUIOB 0 MOP(HOIIOTHUECKOMY KPUTEPHUIO;

8) BBIABIIEHUE U3MEHYUBOCTH, IPUCIIOCOOJIEHUI OPraHU3MOB K Cpe/ie 00UTaHus, ICTOYHUKOB MyTareHOB B OKpY»Karollel cpefie

(KOCBEHHO), aHTPOTIOT€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOEH MECTHOCTH; N3MEHEHHI B SKOCHCTEMAX Ha OMOJIOTUYECKUX MOJICIISIX;

9) cpaBHEeHHE OMOTOTHYECKMX 00BEKTOB (XUMUYECKHM COCTAaB TEJ KUBOM M HEKUBOMW MPUPOIBI, 3aPOJIBIII YEJIOBEKa U IPYTUX MICKOMHUTAIONINX,
IPUPOJIHBIE SKOCUCTEMBI U arpO’IKOCUCTEMBI CBOEH MECTHOCTH ), IPOLIECCOB (€CTECTBEHHBIH U NCKYCCTBEHHBIN OTOOPBI, IIOJIOBOE U OECII0JIOE Pa3MHOKEHMS)
U GOopMyIUpPOBKA BHIBOJOB Ha OCHOBE CPAaBHEHHUS.

B yennocmno-opuenmayuonnoii cgepe:

1) aHanu3 U OIEeHKA Pa3IUYHbIX TUIOTE3 CYIIHOCTH KU3HHU, MPOUCXOKIECHUE YeJIOBeKa U BOSHUKHOBEHUE KHU3HU, II100AIBHBIX SKOJIOTHYECKUX MPpoOIeM

U IyTeW UX PELIeHHUs, TIOCIEACTBUN COOCTBEHHOM JAEATEIBHOCTH B OKpPYXAIOIIEH cpeze; OMonornyeckoi nHpOopMaIum, moiy4aeMoi u3 pasHbIX
HUCTOYHUKOB;

2) OIICHKA 3THYECKHUX aCIIEKTOB HEKOTOPBIX UCCIICOBAHHI B 00JaCTH OMOTEXHOIOTUH (KIIOHUPOBAHUE, UCKYCCTBEHHOE OILIOA0TBOPEHUE,

HalpaBJIEHHOE U3MEHEHNE T€HOMA).

B cpepe mpyooesoit deamenvrnocmu: oBnaneHne yMEHUSIMU U HaBbIKaMH MIOCTAHOBKHU OMOJIOTMUYECKUX 3KCIIEPUMEHTOB U 00BSCHEHUS UX PE3YJIbTATOB.

B cepepe gpuzuueckoit 0oeamenvnocmu: 000cHOBaHNE U COOIIOACHUE Mep NMPO(UIAKTUKY BUPYCHBIX 3a00JI€BaHUN, BPEAHBIX PUBBIUEK

(kypeHue, ynotpeOaeHe aJKoroisl, HApKOMaHHUs); IPABUJI IOBEICHUS B OKPY-KAIOILEH cperie.

COJAEPKAHUE KYPCA BUOJIOI'NA

buosiorusi Kak KOMIIEKC HAYK O )KMBOM NpUpoIe

buonorus kak KOMIUIEKCHAsI HayKa, METObl HAYYHOTO [TO3HAHUS, UCIIOb3yeMble B Onosnorun. Cospemennvie Hanpagnenus 6 ouono2uu. Pornp 6uonoruu B
(GbopMHpPOBaHNN COBPEMEHHON HAYYHOM KapTHHBI MUPA, MPAKTUUYECKOE 3HAUCHHE OMOIOTMYEeCKUX 3HAaHUN. brojgornueckue cucTeMsl Kak npeiMeT U3ydeHus
Ouosoruu.
CTpyKTypHBIC H (PYHKIHOHAJbHBIC OCHOBBI 'KU3HH

MonekynsipHble OCHOBBI )kM3HH. Heoprannueckue BeniecTa, ux 3HaueHue. OpraHudeckue BemecTna (yriaeBoabl, TUIUAbI, O€lIKH, HYKJIEHHOBbBIE
kucinotsl, AT®) u ux 3HaueHue. buononumepsl. /[pyeue opeanuueckue sewpecmsa kiemxu. Hanomexunonozuu 6 buonozuu.

[{rronorusi, METOIBI UTOJIOTUH. POJIb KJIETOUHOM TEOPUH B CTAHOBIIEHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa. KitleTku npoxkapnor
U 3ykapuoT. OCHOBHBIE YAaCTH U OPTaHOU[BI KIETKU, UX (GYHKLIUH.

Bupycsl — HeknerouHas Gopma xKU3HU, MEPbI MPOPHIAKTUKN BUPYCHBIX 3a00JI€BaHUI.



KuznenestenbHOCTh KIeTKH. [InacTudeckuit ooOMeH. @oTocHHTE3, XeMOCHHTE3. buocuHTe3 Oenka. DHepreTudeckuii oOMeH. XpaHeHue, epenaya
U peasin3alus HacJlIeCTBEeHHOM nHpopManuu B kietke. ['enernueckuit kon. I'en, renom. I'enomura. Bausanue napkozeHnvix geujecms Ha npoyeccol 8
KJemxke.

Knerounsnii nuki: uatepdasa u nenenue. MuUTos u Menos, ux 3Hadyenne. CoMaTu4ecKre 1 MoJIOBBIE KIICTKH.

Oprannsm
Opranu3m — eJIMHOE I1eJI0e.
KuzHenesaTenbHOCTh Opranu3Ma. Perymsius ¢yHKiuii opraHu3Ma, roMeocTas.

Pa3zmuoxeHune opraau3MoB (6ecrosioe u 1mojaoBoe). Cnocobwvl pazmHodxcenus y pacmenuil u scusomuulx. IHANBUTyaIbHOE Pa3BUTHE OPTaHU3Ma
(onrorenes). [Ipuunnbl HapyeHU# pa3BuTus. PenpoaykTHBHOE 3J0POBbE YEIOBEKA; MOCIEACTBUS BIUSHUS aJIKOT0JIsl, HUKOTUHA, HAPKOTUYECKUX BEIIECTB
Ha HYMOPHOHATILHOE pa3BUTHE YelioBeKa. JKusHeHHbie YyuKibl pasHviXx epynn 0peaHu3Mos.

['eneTuka, MeTobl TeHETHKU. [ eHeTHUECKasi TS PMUHOJIOTUS U CUMBOJIMKA. 3aKOHBI HacieacTBeHHocTH . Menaens. XpoMocomHas
Teopus HaciencTBeHHOCTH. Onpeaenenue mojia. CIenieHHoe ¢ MoJI0M Hacle0BaHuE.

I'enetuka yenoBeka. HaciencTBeHHbIC 3a00/I€BaHUS YSIIOBEKA U MIX MIPSAYIPEKIACHUE. ITHICCKHIE aCTIEKTHI B 00JIACTH MEIUIIMHCKON TeHETHKH.

I'enotun u cpena. HenacneactBennast usMeHUMBOCTh. HacnencTBeHHas ©3MEHUYUBOCTh. MyTalinu. MyTareHsl, X BIHSHHE Ha 3JOPOBBE UEIOBEKA.

HomecTtukanus u cenekiusi. MeTo bl cenekiuu. buotexnomnorus, e€ HampaBiIeHUs U IEPCIEKTUBBI pa3BUTHs. buobezonacnocme.

Teopus 3BoJIrIOMHA

PazButHe 3BOTIONMOHHBIX UEH, 3BoMOIIMOHHAs Teopust Y. lapsuna. Cunrernueckasi Teopusi 3BOTIONKUA. CBUIETEIHCTBA BOJIIOIIMH KUBOU
npupoibl. MUKpPO3BOJIIONUS U MakpodBotonus. Bun, ero kpurepuu. [lomynsiiuss — snemMeHTapHas €IMHULIA YBOJIOLUUU. J[BUXKYIIIUE CHITBI SBOIOINH, UX
BIUsIHUE HAa reH0GOoH 1 nonyssinun. HampaBieHus BOTIOHH.

MHuoroo6pasue opraHu3MoB Kak pe3ylbTaT 3BOTOUUU. [I[puHIUIB KilaccupUKALIUY, CHCTEeMAaTHKA.

Pa3BuTue :xu3Hu Ha 3emuie
['mnote3sl mpoucxoxaeHUs XKU3HU Ha 3emiie. OCHOBHBIE ATAlbl 3BOIIOLNUNA OPTAaHUYECKOTO MUPA Ha 3eMIIe.
CoBpeMeHHbIE TTPEICTABICHUSI O TPOUCX0KICHUH YeIOBEeKa. DBOJIONMS YelloBeKa (aHTpornoreHes). JIBuxkyiye Cuiibl anTporioreHesa. Pacel yenosexka,
UX MPOUCXOKJECHUE U €UHCTBO.
Oprann3msl 4 OKpy:Kaomas cpeaa

[TpucnocoOneHust OpraHu3MoB K JEHCTBUIO IKOIOTUYECKUX (PAKTOPOB.

buoreonenos. Okocucrema. PasnooOpaszue skocucreM. B3anMoOTHOIIIEHUS OIS pa3HBIX BUJIOB B dKocHucTeMe. KpyroBopoT BeIecTB U MOTOK
SHEPIHH B IKOCUCTEME. Y CTOWYMBOCTD U AUHAMUKA 3KocucTeM. [locnencTBust BIusHUS I€SITEIBHOCTH YelloBeKa Ha 3KocucTeMbl. CoxpaHeHue
Omopa3zHO0Opa3us KaKk OCHOBA YCTOMYMBOCTH SKOCHCTEMBI.

CrpykTypa 6uocgepbl. 3aKOHOMEPHOCTH CYILIECTBOBAaHUS Onochepsl.
Kpyzosopomwi eewyecme 6 buocgepe.

I'mobGanpHBIE aHTpONIOTeHHBIE U3MEHEHUs B Onocdepe. [IpobieMbl ycToiunBOTro pa3BUTHS.
Ilepcnekmuswl pazsumusi OUONOSUYECKUX HAVK.

IIpumepHBbIii NepedyeHb JA00PATOPHBIX U MPAKTHYECKHUX PadoT (Ha BHIOOP yuMTeJIs):
1. Ucniosib30BaHme pa3uYHbIX METOAOB MPU U3yYEHUN OUOIOTHYECKUX OOBEKTOB.
2. TexHnKa MUKPOCKOITUPOBAHHSL.



3. M3ydeHue KIeTOK pacCTeHHUM U KUBOTHBIX O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax 1 ux OMucaHHe.
4. IlpuroroBiieHue, pacCMaTpUBaHUE U ONMCAHUE MUKPOIIPENAPATOB KJIETOK PaCTEHUM.

5. CpaBHEHHE CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX, TPHOOB M OaKTEpHUH.

6. I3ydeHune ABM>KEHUS LUTOIIIA3MBI.

7. 3ydeHue mia3mMoin3a 1 Ieraa3Moiin3a B KJIETKaX KOXKHUIIBI JTyKa.

8. 3yuyeHnune pepMEHTaTUBHOTO PACHICTIIICHUSI IEPOKCHIA BOJOPOA B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX.
9. O6Hapy:xeHue 6eNKOB, YIIIeBOJO0B, JUMHI0B C TOMOIIBIO KAUeCTBEHHBIX PEaKIUil.

10. Beigenenne JJHK.

11. I3yuenune kaTaTMTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe aMujIa3bl UM KaTanasbl).
12. Habnronenne MUTO3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

13. M3yueHue XpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

14. 3yyenue craauii Meiio3a Ha TOTOBBIX MUKpOIIpenaparax.

15. VI3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIpEnaparax.

16. Pemenue aieMeHTapHBIX 3a7a4 110 MOJIEKYJISIPHOI OUOJIOTHH.

17. BoisBrieHHE MPU3HAKOB CXOJICTBA 3apOIBIIIECH UYeIoBeKa U JPYTUX MO3BOHOYHBIX JKUBOTHBIX KaK J0Ka3aTeNbCTBO UX POJCTBA.
18. CocTaBneHuE 37EMEHTAPHBIX CXEM CKPEIIUBAHHUS.

19. Pemienue reHeTHYECKUX 3a1ad.

20. U3ydenue pe3yapTaToB MOHOTHOPHIHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIBI.

21. CocraBiieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

22. VI3yueHue U3MEHYMBOCTH, IOCTPOEHUE BApUALIMOHHOIO Psiia U BapHallMOHHOW KpUBOH.

23. Onucanue GpeHoTHMnA.

24. CpaBHEeHHE BUJIOB 10 MOP(OIOTHUECKOMY KPUTEPHIO.

25. Onucanue NpucnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepa.

26. BrisiBieHHe nMpucrnocoOIeHUu OpraHu3MOB K BIUSHUIO PA3IMYHBIX SKOJIOTHUYECKHUX (DAKTOPOB.
27. CpaBHEHHME aHATOMMYECKOT'O CTPOEHUS PACTEHUH pa3HBIX MECT OOUTaHMUSL.

28. Metoabl u3MepeHust (pakTopoB cpeabl OOUTaHMUSI.

29. 3yuenue 3KOJ0TM4YEeCKUX afanTalui 4YeJI0BeKa.

30. CocraBieHue MUIIEBBIX IETEH.

31. M3yueHue u onvcaHue YKOCUCTEM CBOEM MECTHOCTH.

32. MoaenupoBaHHue CTPYKTYp U MPOLECCOB, MPOUCXOAIINX B SIKOCUCTEMAX.

33. OueHKa aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE.

IJIAHUPYEMBIE PE3YJBTATBI U3YYEHUSA KYPCA BUOJIOT'UHN
B pe3yibTare udyuyenusi yueoOHoro npeamera «buosiorus» Ha ypoBHe cpeaHero (I0JHOro) oo01ero 00pa3oBaHus BLINYCKHUK HA 02a30BOM
YPOBHE HAYYUTCH:
— pacKpbIBaTh Ha MIpUMepax poJib OMOJIOTUN B (POPMUPOBAHUU COBPEMEHHOW HAyYHOUM KapTUHBI MUPa U B MMPAKTUYECKON JESATEbHOCTH JIOACH;
— TIOHMMATh U OIMCHIBATh B3aUMOCBSI3b MEX/Iy €CTECTBEHHBIMU HAayKaMH: OMoOJoTUel, PU3NKOM, XMMHEi; yCTaHABIMBATh B3aMMOCBS3h
MIPUPOJHBIX SBJICHUI;



— MOHWUMATh CMBICII, Pa3JINYaTh U OMKUCHIBATh CHCTEMHYIO CBSI3b MY OCHOBOIIOJIATAOIIMMHI OMOJIOTHYECKUMH MOHATHIMU: KJIETKA, OPTaHU3M,

BUJI, SKOcucTema, bnocdepa;

— MPOBOJUTH SKCIIEPUMEHTHI 110 U3YUCHHUIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHUH, OOBACHSTH PE3yJIbTaThl SKCIIEPUMEHTOB, aHAJTU3UPOBATH

uX, GOpPMYITHPOBATH BHIBOBIL;

— HCII0JIH30BaTh OCHOBHBIC METO bl HAYYHOT'O MMO3HAHUS B YUEOHBIX OMOJOTHYECKUX UCCIICIOBAHUSIX, TPOBOIUTH IKCIICPUMEHTHI 110

U3YYCHUIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHHIA, OOBSICHSIThH PE3Y/IbTAaThl SKCIIEPUMEHTOB, aHATTM3UPOBAThH UX, (HOPMYIMPOBATH BHIBOJIBI;

— (opmynHpoBaTh THIOTE3bI HA OCHOBAHUH MPEIIOKEHHOM OMOIOrHYeCKO HH(MOPMAITUU U TIpeIjIaraTh BApUAHThl TPOBEPKHU THIIOTE3;

— CpaBHHBATh OMOJIOTUYECKUE OOBEKTHI MEXKTy COOOM 10 3aIaHHBIM KPUTEPHSIM, JIEJIaTh BEIBOJIBI U YMO3AKIIFOUECHUS HA OCHOBE CPABHEHUS;

— 000CHOBBIBATh €IMHCTBO KUBOW M HEXXHBOU MPUPOJIBI, B3AMMOCBSI3H OPTaHU3MOB 1 OKPYIKaIOIIEH cpeibl Ha OCHOBE OMOJIOTUYECKUX TEOPHUIA;

— TPUBOIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYIIT OPTaHUYECKUX COCTUHEHHUH KIETKH (OSIKOB, )KHUPOB, YIIIEBOIOB, HYKIIEMHOBBIX KHCIOT);

— pacrno3HaBaTh KJICTKH (IIPOKAPUOT U DYKAPUOT, PACTCHUM U KUBOTHBIX ) 110 ONMKMCAHKIO, HA CXEMAaTHUYECKUX U300paKEHUAX; YCTaHABIIUBATh CBS3h
CTpOCcHUS ¥ (PYHKIIHI KOMIIOHCHTOB KJIETKH, 000CHOBBIBATH MHOTOOOPA3He KIICTOK;

— OOBSACHATH MHOI00Opa3zyue OpraHu3MOB, IPUMEHSISI IBOJIIOIUOHHYIO TEOPHIO;

— OOBSCHATH MPUYNHBI HACIICACTBCHHBIX 3a00JICBaHMIA;

— BBISIBJISITh U3MEHUMBOCTh Y OPTaHU3MOB; CPAaBHUBATh HACIIEACTBEHHYIO U HEHACIIEACTBEHHYIO U3MEHYNBOCTb;

— BBISIBJISITH MOposIorndeckue, (GU3n0oI0rHIeCKHUe, TOBEICHICCKUE alallTallii OPTaHU3MOB K cpelie OOUTaHUS U ICHCTBUIO IKOJIOTHYECKUX (aKTOPOB;
— COCTaBJIATh CXEMbI ITIEPEHOCA BEIIECTB M SHEPTUHU B dKOCHUCTEME (IIENU MTUTAHUSA);

— IPHUBOJIUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHHS OMOpa3sHO0Opa3us UIsl yCTOWIMBOTO PA3BUTHS U OXPAHBI OKPYKAIOIIEH Cpebl;

— OILIGHUBAThH JJOCTOBEPHOCTH OMOJIOTUYECKOM MH(POPMALINH, TOTYYEHHOM U3 Pa3HBIX HCTOYHUKOB;

— TIPEJCTABIATh OMOJOTHICCKYI0 HH(OPMAIIMIO B BHJIC TEKCTA, TAOIHIIBI, TpaduKa, JHarpaMMbI B JISIaTh BEIBOJIBI HA OCHOBAaHUHU

MPEJICTABICHHBIX JTaHHBIX;

— OIICHUBAThH POJIb JIOCTHKEHUH TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH B MPAKTUICCKON JCSITEIILHOCTH YCIIOBEKA;

— OOBSCHSTH HETATUBHOE BIUSHUE BEIIECTB (JIKOTOJISl, HIKOTHHA, HAPKOTUYECKUX BEUIECTB) HA 3apPOJIBIIIIEBOE PA3BUTHE YETIOBEKA.

BbinycKHUK HA §230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHTHCS:

— oasamv HayuHOe 00bACHEHUE OUONOSUYECKUM haKkmam, npoyeccam, s81eHusmM, 3aKOHOMEPHOCIAM, UCNONb3YA OUoI02uYecKUe meopuu
(K1emounyto, 360IOYUOHHYI0), ViUeHUe 0 buocghepe, 3aKOHbL HACIe0CMBEHHOCMU, 3AKOHOMEPHOCIU USMEHYUBOCTNU,

— Xapaxmepuzo8ams cO8peMeHHble HaNpagieHus 8 pa3sumuy OUOIO02UU, ONUCBLBANb UX 803MOIICHOE UCNOIb30BAHUE 8 NPAKMUYECKOU 0esimelbHOCU,
— cpasHuBamv cnocoowl Oenenusi Kiemku (Mumo3 u metios),

— pewiamys 3a0aqu Ha nocmpoeHue gpazmernma emopoti yenu JJHK no npeonoscennomy gppaemenmy nepeou, uPHK (MPHK) no yuacmxy /[HK,

— pewams 3a0ayu Ha onpeoenenue KOIU4ecmaa XpoOMoCoM 8 COMAMUYECKUX U NOJIOBbIX KIIeMKAX, A MAKiCe 8 KIemKax neped Hauaiom 0eieHus (Metosa
WU MUMO3A) U NO €20 OKOHYAHUU (0J151 MHO2OKIEMOYHbIX OP2AHUZMOB);

— peuwlams 2eHemudecKkue 3a0aiu Ha MOHOCUOPUOHOe CKPeuUBanue, COCMAasisams cxembl MOHOSUOPUOHO20 CKPeWUBAHUS, NPUMEHSIS

3AKOHbI HACAEOCBEHHOCIU U UCNONIb3YS OUOI02UYECKYI0 MEPMUHOLO2UIO U CUMBOIUKY,

— YCMaHasIueams mun Hacie008aHus U Xapakmep npossieHus NPu3HaKa no 3a0aHHoU cxeme poOoCi08HOU, NPUMEHSIS 3AKOHbL HACIeOCMBEHHOCU,;
— OYeHUBamv pe3yaIbmamol 83aUMO0eliCmaUs. 4el08eKda U OKpydicaoueli cpedbl, NPOSHOIUPOBAMb 803MONCHbIE NOCAEOCMBUSL 0esmMelbHOCMU Yello8eKd
0J151 CYUeCmeo8anusi OMOENbHbIX OUONO2UUECKUX 00BEKMO8 U YeablX NPUPOOHBIX COOOUecms.



Yuyeono-treMaTuueckuii miaan 10 kaacce

Tembl (pa3aenbl) Ko.1-Bo yacoB
1. Beegenue 5
2. MoJiekyJISIpHBII YPOBEHb 12
3. KileTo4HbIii yPOBEHb 16
Hroro: 33 +2 4 pe3epB
YueOHo-TeMaTuyecknii miian 11 kiaace
Tembl (pa3aeJibl) Kou-Bo yacos
1.Opranu3MeHHbIN YPOBEHb 10
2. ITomynAmOHHO-BUIOBOM YPOBEHD 8
3.DK0CHCTEMHBIN YpOBEHb 8
4. buoctepHblii ypOBEHb 9
Hroro: 35

HOPMBbBI U KPUTEPUHN OLIEHNUBAHUA

OueHuBaHMe YCTHOTO OTBETA y4aIIMXCH
Otmetka "5" cTaBuTCS B ciydae:
1. 3HaHus, MOHUMAaHUA, TTyOUHBI YCBOCHUS 00y4aromuUMes Bcero 00bEMa mMporpaMMHOT0 MaTepuarna.
2. YMeHHUs BBIIETSATD IJIaBHBIC MMOJO0KEHUS B MI3YYEHHOM MaTepuase, Ha OCHOBaHUHU (DAaKTOB M MPUMEPOB 0000111aTh, /1eJaTh BHIBOJIBI, yCTAHABINBATh
MEXIPEIMETHbIE U BHYTPUIIPEIMETHBIE CBA3U, TBOPUECKH MPUMEHSIET MOJTYyYEHHbIE 3HAHUS B HE3HAKOMOMW CUTYAIINH.
3. OtcyTcTBHE OMUOOK U HEOUYETOB MPU BOCIIPOU3BECHUN U3YICHHOTO MaTepuala, IPH YCTHBIX OTBETaX YCTpaHEHUE OT/IETbHBIX HETOYHOCTEH C
MOMOIIIBIO TOMOTHUTENBHBIX BOMPOCOB YUUTENS, COOMOIEHUE KyIbTYyphl YCTHON pPEeUHu.
OtrmMmeTka "4":
1. 3HaHue BCcero U3y4e€HHOI0 MPOrpaMMHOT0 MaTepHaa.
2. YMeHHUi1 BBIIETSATH TJIABHBIC TTOJIOKEHUS B M3yYEHHOM MaTepHuajie, Ha OCHOBaHUH (haKTOB M MPUMEPOB 00001IaTh, JEIaTh BBIBOIbI, YCTAHABINBATD
BHYTPUIIPEIMETHBIE CBS3H, IPUMEHSTh MOJyYCHHbIC 3HAHUS Ha MPAKTHUKE.
3. Hesnaunrtenbubie (HerpyObie) OMUOKHA U HEOUETHI TIPHU BOCTIPOM3BEICHUH H3YYEHHOTO MaTeprala, COOII0IEHNE OCHOBHBIX MTPaBUJI KYJIbTYPhl YCTHOM
peun.



Otmetka "3" (YypoBEHB IPEACTABICHHUM, COYETAIOIIUXCS C JIEMEHTAMU HAYYHBIX TIOHITHH):
1. 3HaHMe U yCBOEHUE MaTepHralia Ha YPOBHE MUHUMAIBHBIX TPEOOBAHUI MPOTpaMMBbl, 3aTPYAHEHHE ITPU CAMOCTOSATEIHFHOM BOCIIPOU3BEICHUH,
HEO0OXOIUMOCTh HE3HAYUTEIHHOM MOMOIIY MPEno1aBaTesl.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHUS IIPU OTBETAX HA BUAOU3MEHEHHBIE BOIIPOCHI.
3. Hannuue rpy0oii ommOKy, HECKOJIBKUX HErpyOBIX MPU BOCIPOU3BEICHUH U3YYCHHOIO MaTepuania, He3HaYuTelIbHOE HECOOII0IEHE OCHOBHBIX MTPABHII
KYJIBTYpPbI YCTHON pEUHU.
Ormerka "2":
1. 3Hanue U yCBOGHHE MaTepuaa Ha YpOBHE HUKE MUHUMAIBbHBIX TPeOOBaHUI MPOTrpaMMBbl, OTAEIbHBIC MPEICTABICHUS 00 U3Yy4EHHOM MaTepHase.
2. OTcyTcTBUE yMEHUI paboTaTh Ha yPOBHE BOCIPOU3BEACHHUS, 3aTPYAHECHHUSI IPU OTBETAX HA CTaHJApPTHBIE BOIPOCHI.
3. Hannume HeCKOJIBKHUX rpyObIX OMIMOOK, OOJBIIOro YKcia HErpyObIX MPH BOCIPOU3BEACHUHN U3YYEHHOT 0 MaTepuala, 3HauuTeIbHOE HeCOOIr01eHne
OCHOBHBIX ITPaBUJI KYJIBTYPbl YCTHOM pedH.

OuneHka BbINOJTHEHNS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

OtMmetka "5" craBuTCS, €CIIM YUCHUK:

1) npaBWIIBHO ONpeAEHI LIeIb OIbITA;

2) BBITIOIHWI PabOTy B TIOJTHOM 00BEME C COOITI0IEHHEM HEOOXOAMMOM TIOCIICIOBATSIIBHOCTH IMPOBEICHHUS OTIBITOB H N3MEPEHUN;

3) caMOCTOSITENBHO M pallMOHAIBLHO BBIOPAI U MOJATOTOBUII JUIs OIbITa HEOOXO0IMMOE 000PYAOBaHHE, BCE OMBITHI IIPOBEI B YCIOBUSAX U PEeXKHUMAX,
o0OecreunBaroIIMX MOJy4YEHUE PE3yJIbTaTOB U BHIBOJOB C HAOOJIbIIEH TOYHOCTBIO;

4) Hay4HO IPaMOTHO, JJOTMYHO OMNucall HaOIroAeHus U c(OpMYIMPOBAT BBIBOJIBI U3 ONbITA. B mpeacTaBieHHOM OTYeTe NPAaBUIbHO U AKKYPATHO BBIIOIHMII
BCE 3aIUCH, Ta0INIIbI, PUCYHKH, I'paUKH, BBIYMCICHUS U CI€JIall BbIBObL;

5) nposBAsSeT OpraHU3aLMOHHO-TPYAOBbBIE YMEHUS (ITOIIEPKUBAET YUCTOTY pabOYero MecTa U MopsJI0K Ha CTOJIe, 3KOHOMHO UCIOJIb3YET PACXO/IHbIE
MaTepuabl).

7) 5KCTIEPUMEHT OCYIIECTBIISIET O TUIaHy C Y4€TOM TEXHUKH O€30MaCHOCTH U MpaBWJI pabOThI ¢ MaTepUaiaMu U 000pyIOBaHUEM.

OtMmertka "'4" craBuUTCS, €CIIM YYEHUK BBIIOJIHII TpeOoBaHU K olieHke "5", HO:

1. OIBIT IPOBOJWII B YCIIOBUSIX, HE 00ECIIEUMBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHUIA;

2. unv OBUTO TOMYIIEHO ABA-TPU HEJIOUETA,

3. unu He 6osee 0JJHOM HEerpyOoii OIMOKHN U OJTHOTO HeJloueTa,

4. Uy SKCIIEpPUMEHT MPOBEJIEH HE TIOJTHOCTHIO;

5. WM B ONMCAaHUU HAOJIOJJCHUI U3 OMBITA JIOMYCTHI HETOUHOCTH, BBIBOJIbI CJIENIajl HEMOJHBIE.

Ormerka "3" cTaBUTCSA, €CIIU YYEHUK:

1. mpaBUIIBHO OMPEAEIHII IIeTb ONBITA; pAOOTY BBHIIIOIHSIET MPABUIBHO HE MEHEE YEM HAIOJIOBUHY, OHAKO OOBEM BHIMOJIHEHHON YaCTH TaKOB, YTO
MO3BOJISIET MOJYYUTh MPAaBUIILHBIE PE3YIbTAThl U BBIBOJIbI [0 OCHOBHBIM, IPUHIMITHAIBHO BaXKHBIM 3a7auaM padoThI;

2. win noadop o6opyaoBaHus, 00BEKTOB, MATEPHUAJIOB, a TAKXKe PadOoThI IO HaYajTy OIbITa MPOBEJI C OMOIIBIO YUUTENS; HIIM B X0J1€ IIPOBE/ICHUS ONbITa U
U3MEepeHU OblIN JOMYIEHb! OIKUOKY B OMMMCAHUN HAOMI0eH!H, POpPMYITHpPOBAaHUY BHIBOJIOB;

3. OIBIT NPOBOJMIICS B HEPALMOHATIBHBIX YCIOBUSX, YTO MPHUBEIIO K MOJIYYCHHUIO PE3YIbTATOB C OONBILICH MOrPEIIHOCTHIO; UM B OTYETE OBUIN AOIMYILEHBI B
o011ei coKHOCTH He OoJiee ABYX OIMOOK (B 3aUCAX €IMHUL, U3MEPEHUAX, B BBIYUCICHUSAX, rpadukax, Tabaunax, cxemax, u T.J.) He MIPUHIUIHAILHOTO
JUIsL JAaHHOM paboThI XapakTepa, HO MOBIUSABIINX HA PE3YJIbTAT BHITIOIHEHHUS;

4. nomyckaet rpyoyro omuOKy B X0/ SKCIIEpUMEHTa (B 00bSICHEHUH, B 0pOpMIICHUU pabOThI, B COOTIOICHUHN TTPaBUJI TEXHUKHU O€30TacCHOCTH MPHU PadoTeE C



MaTepHaJiaMHu ¥ 000pyI0BaHUEM ), KOTOpask UCITPABIISETCS 110 TPEOOBAHUIO YUUTEIIS.
OtMmetka "2" craBUTCS, €CIIN YUEHUK:
1. He ompeaeanIT CaMOCTOATEIBHO 1I€JIb OIBITA; BHIIOIHWI pabOTy HE MOJHOCThIO, HE OATOTOBUI HY’KHOE 000pY0BaHUE U 00BEM BBINOJIHEHHON YacTH
paboThI HE IO3BOJISIET C/AETATh IPABUIBHBIX BBIBOIOB;
2. WIN ONBIThI, U3MEPEHUS, BBIUNCIICHUS, HAOII0JEHNUS IPOU3BOIMIINCH HEITPABUIILHO;
3. unu B Xo/1e paboTHI M B 0OTYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEYEHHBIE B TPEOOBAHUAX K OleHKe "3";
4. nomyckaet aBe (1 6osee) rpyObie OITMOKU B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHNH, B 0(OPMIICHUH PabOThI, B COOTIOICHUHN TTPABUJI TEXHUKH 0€3011aCHOCTH
npu paboTe ¢ BemecTBaMHu U 000pyJ0BaHUEM, KOTOPHIE HE MOXKET UCTIPAaBUTh JaKe M0 TPEOOBAHUIO YUUTEIIS.
OneHka caMoCTOATEbHBIX NMCbMEHHBIX H KOHTPOJIBHBIX PadoT.

OtMmetka "'5" craBuTCS, €CIIM YUEHUK:
1. BeITIONTHIIT paboTy 6€3 OmuOOK U HEJOUETOB;
2) pomyctui He 0oJiee OJJHOrO HEJJ0UETa.
Otmerka "4" cTaBUTCA, €CIIM YUEHUK BBIITOJIHWI PadOTy NOJHOCTBIO, HO IOMYCTUI B HEl:
1. He GoJiee 0JTHOM HETrpyOOI OMMOKYU M OJHOTO HEIOYETa;
2. win He O6osiee ABYX HEAO0YETOB.
Otmerka "3" cTaBUTCA, €CITM YICHUK IPABUIBHO BBHITIOIHII HE MeHEe 2/3 paboThI MU TOTTYCTHI:
1. He Gonee ABYX TPyOBIX OMINOOK;
2. nnu He 6osee oAHON Tpy0Oil U 0IHOM HErpyOO OIINOKY U OJJHOTO HEJIOUETA,
3. unu He 6osee ABYX-TPeX HErpyObIX OMIHOOK;
4. v oTHOU HeTpyOOoi OMIMOKY U TPEX HEIOYETOB;
5. WM IpU OTCYTCTBUU OUIMOOK, HO NP HAIMYMU YETHIPEX -IISITH HEJA0UYETOB.
Otmertka "2" craBUTCS, €CIIM YUEHUK:
1. TOMYCTHII YUCIIO OMIMOOK U HEIOUETOB PEBOCXOIAIIIEe HOPMY, IPU KOTOPOIM MOXKET ObITh BhICTaBJIEHA OlleHKa "3";
2. WIIM €CITU TIPaBHIILHO BBITTOJIHUII MEHEE TIOJIOBUHBI PAOOTHI.

OueHka BBINOJTHEHUS TECTOBBIX padoT 1o Omosiorum:

OLIEHKA MUHUMYM MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OueHuBaHue NPOECKTHOH PadoOThI IO OMOJOTHH

OQ01mme Tped0OBAHNUSA K MPOEKTHOM padoTe mo OMOJIOrnu.




[IpencraBnsiemMblii MPOEKT JOKEH UMETh TUTYJIBHBIN JIUCT C yKa3aHUeM: (paMuiIny, IMEHHU, OTYECTBA UCIIOTHUTENS U PYKOBOIUTENS (€i) MpoeKTa, Ha3BaHue
IPOEKTa, TO/1a HalMcaHus paboThl, yKa3aHUEM Liesel U 3a/1a4 IPOSKTHOM paboThl.

Copneprxanue MpOEKTHON pabOTHI TOJHKHO BKIIOYATh TAKUE PA3JIEIbl, KaK:

— BBEJICHHE, B KOTOPOM O0OOCHOBBIBACTCS aKTYAJIbHOCTh BBIOPAHHOM MJIM pacCMaTpUBAEMOU MPOOJIEMBI;
— MECTO M BpPeMs BBITIOJIHEHUSI paOOTHI;
— KpaTKOe ONMUCAHUE UCITOJIB3YEMbIX METOJMK C CChIJIKAMH Ha UX aBTOPOB (€CJIM TaKOBbIE HEOOXOIUMBI JJI1 paOOTHI WIIM MCTIOJIb30BAIUCH B HEM ),
— CHCTEMaTHU3UpPOBaHHBIC, 00PAOOTAHHBIC PE3YJIBTATHI UCCIICIOBAHUIA;
— BBIBOJIBI, CACIIAHHBIC TTOCIIC 3aBEPIICHMS pa0OTHI HAJ IPOSKTOM;
— TMPaKTUYECKOE UCIIOJIb30BAHUE PE3YJITATOB MPOEKTA;
— coIMaJbHasi 3HAYUMOCTh IIPOEKTA;
— mnpuioxkeHue: Gotorpadun, CXeMbl, UepTEKH, TepOapun, TAOIUIBI CO CTATUCTHYECKUMH JAHHBIMH U T.]I.
Kpurepuu olleHKHM IPOEKTOB 110 OHOJIOTHH:

— YETKOCTb MTOCTABJICHHOMW IeJTN 1 33/1a4;

— TeMaTH4YecKas aKTyaJIbHOCTh M 00hEM HCITOJIb30BAHHOM JINTEPATYPHI;

— 000CHOBAaHHOCTH BBIOPAHHBIX METOJIUK ISl IIPOBEICHHUS UCCIICIOBAHMIA;,

— TIOJIHOTA PaCKPBITHS BEIOPAHHOW TEMBI IPOEKTA;

— 000CHOBAaHHOCTH BBIBOJIOB M UX COOTBETCTBHE MTOCTABIICHHBIM 33/1a49aM;

— YpOBEHB IPECTABICHHBIX JaHHBIX, TOJYYEHHBIX B XOJ€ UCCIIeI0BaHUS BEIOpaHHOM mpoOsieMbl (00bekTa), ux 00padoTKa (MIpu HEOOXOAUMOCTH);
aHAJIN3 MOJTYYCHHBIX JTaHHBIX;
HaJIMYUe B padoTe BHIBOJIA WIIA MTPAKTHICCKUX PEKOMEHIAIIHIA;
KauecTBO odopmiieHus padoThl (Hanuuue (OoTOMATEPUANOB, 3aPUCOBOK, CIHMCKA HCIOIB3YEMOW JHUTEpaTyphl, repOapHBIX MaTepHalioB K MpPOEKTaM IO
OOTaHMKE U T.1I.).
Kputepun olleHKH BBICTYILIEHUS TOKJIATYNKA 110 3alIMTE MPOEKTAa:

000CHOBAHHOCTb CTPYKTYpBI JOKJIAJa;

BBIYJICHEHHE ITIaBHOTO;

MOJIHOTA PACKPHITHS BEIOPAHHON TEMAaTHUKU UCCIIEI0OBaHUS MPHU 3alIUTE;

UCIIOJIb30BAaHUE HAIJISIHO-UJUIFOCTPATUBHOIO MaTEpHAIa;

KOMIIETEHTHOCTh, 3PYAMPOBAHHOCTh JOKIAAUMKa (BBICTYINAIOIIET0) U YMEHHE €ro OBICTPO OPHUEHTHUPOBAThCS B CBOEHM paboTe MpU OTBETax Ha BOIPOCHI,
3a/1aBaeMble KOMUCCUEN (WIEHAMH KIOPH WU 3KCIIEPTHOM KOMHUCCHUEH);

YpOBEHb MPEJICTaBICHUS IOKIa/1a MO MPOEKTY (YMEHHE MOJIb30BaThCs MPU U3JI0KEHUH JOKJIaJa U OTBETaX Ha BOIPOCHI MaTepHallaMu, MOJyYEeHHBIMU B X0J1€
MCCIJIEJOBAHMSI), YETKOCTh U CHOCTb IIPU OTBETaX Ha BCE BO3HMKAIOLIME B XOJ€ JIOKJIa/a BOIIPOCHI IO MPOEKTY, UTO SIBISETCS HEOTHEMIIEMBIM IIOKa3aTENEM
CaMOCTOSITENIbHOCTH BBITIOJTHEHUS pabOThI 1O BEIOpaHHOM TEMe.



Jlutepatypa u cpenctBa 00y4eHHUS:
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[lIBemnog, T. M. EbumoBa. — M. : IIpoceemenne, 2017
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1/1

buosnorus B cucreMe Hayk
Beoonuuii
Axmyanuzayus 3nanuti

2/2

OO0BeKT U3ydeHus: OMOJIOTHHI

bBeceoa ¢ snemenmamu obvAcHeHus,
cocmasnenue mabauyvl

3/3

MeTo/1bl HAy9HOTO TIO3HAHHUS B
ounoorun

Jlaboparopnas padora 1
«Hcnonb30BaHne pa3InYHbIX
METO/10B NpH

HU3yYeHUH OMOJIOTHYEeCKUX

00beKTOB
Kombunuposannuiii.

4/4

broornyeckue cucTeMEI
U UX CBOICTBa
JlaGopaTopnasi pa6ora 2

«MexaHN3MBbI caMOperyJIsaum».
Kombunuposanmuwiii.

5/5

O06o0maromuii ypok 1o reme:
«bunoJiorust B cucreMe HayK.
MeToabl HAYyYHOTI' 0

NMO3HAHMS B OMOJIOT M
(koHTpONBLHBII TecT 1)

Ypoxk obobwenus u cucmemamuzayuu
3HAHUU

Nmets
MIpe/ICTaBJICHHE O
OMO0JIOTHH, KaK HayKe
0 YKUBOI IPUPOJE; O
npodeccusx,
CBSI3aHHBIX C
OuoJsoruei; 0o
YPOBHEBOM
OpraHu3alu KUBOU
MIPUPOJIBI.

3HaHue OMOJIOTH-
YEeCKUX HaYK U
00BEKTOB UX U3Y-
YyeHHs. 3HaHHE
MPU3HAKOB KHUBBIX
OpPraHU3MOB, YMCHUE
JaBaTh UM
XapaKTePUCTHKY.
Pasnmuuenne 00sb-
€KTOB KMBOH U
HEKUBOU NMPUPOIBIL.
3HaHuE U
co0JII0IeHuE MTpaBUII
paboThl B KabuHETE
OHnoOruu

Ormpenenarb MecTo
OMOJIOTUH B CHCTEME HayK.
O1leHUBaTH BKJIAT
Pa3IUYHBIX YYCHBIX-
OMOJIOTOB B Pa3BUTHE HAYKH
Ouosoruu

BLII[GJ'I}ITI) OCHOBHBIC
METOABI OHOJIOTHYECKUX
HCCIICOOBAHWH.

OOBCHATDH 3HAUCHHUE
OMOJIOTUY IS IOHUMAHUS
HAYYHOUN KapTHHBI MUpa

CocraBiieHue Ha OCHOBE
paboThl

C Y4eOHUKOM U APYTUMHU
MH(POPMAIIMOHHBIMH
HMCTOYHUKAMU CXEMBI,
PAaCKpBIBAIOILEH 3Tabl
MPOBEACHUS

Hay4YHOT'O UCCIIEJIOBAHUS U
UX B3aHMOCBS3b.

YMmenue onpeensiTh Uenb
YpOKa ¥ CTaBUTh 33]1a4H,
HEOOXOQUMBIE IS €€
JOCTHKEHUS.

YMeHue BoCnpuHUMATh
WH(OPMAIHUIO Ha CITYX,
paboTaTh B cOCTaBe
TBOPYECKHUX TPYIII.

Bocnuranue y
ydauxcs 4yBcTBa
TOpPAOCTH 32
POCCHICKYIO
OHMOJIOTUYECKYIO

HayKYy.

Tlo3naBarenbHBIA
WHTEPEC K €CTECTBEHHBIM
HayKaM.

TTornmanme MHO-
roo0pasysi ¥ €IMHCTBA
YKMBOH IPHUPO/IbI HA
OCHOBAHUH 3HAHUH O
ITPU3HAKAX KHUBOTO.

Peanmzanun
3TUYECKUX YCTAHOBOK
110 OTHOIIIEHUIO K
OHOJIOTHYECKIM
OTKPBITHSIM,
HUCCIIENOBAHUSIM U UX
pe3ynbTaTam;




MouJiekyasipHblii ypoBeHb (13 4.)

6/1

MonekynsipHbIi YPOBEHb:
oOurast XapakTeprucTuKa

Ypok uzyuenus u nepsuunozo saxkpennenus
3HAHUU

712

HeOpFaHI/I‘IeCKI/Ie BEUIECTBA.
BOJIa, COJIH
Kombunuposanmuwiii.

8/3

JIununpl, UX CTPOEHUE U PYHKIIUH.

Kombunuposannwiti

9/4

VYreBopbl, X CTPOCHHE U
GbyHKIHH.

Kombunuposanuwiii

10/5

EGHKI/I, COCTaB U CTPYKTYpaA.
Kombunuposanuwiii , 6bibopounas
nposepka mempaoeii

11/6

benku. ®ynkuun 6enkoB

KomOuHUpOBaHHEIH

12/7

Jladoparopnas pabora 3
«O0Hapy:xenune

Jlunuaos, yrieBoaoB, 6eJ1KOB ¢
NMOMOIIBI0O Ka4eCTBEHHbIX
peakuuiin»

YPOK -NpAKmuKym

13/8

®epmeHTs - bruonornyeckue
KaTaJIn3aTopPHI.
JlabopaTopnasi paGora 4
«Karanurtuyeckas
aKTHBHOCTH (DepMEHTOB (HA
npumepe

amMuJiIa3bl)»

3HaTh OCHOBHEIC
METO/bl U3YUYECHUS
KJICTKU, UMCTh
MPEACTABICHHUE O
MOJIEKYJISIPHOM
YPOBHE OpraHHU3aIlun
JKHBOTO.

3HaTh COCTaB,
cTpoeHue U PyHKIUU
OpPraHUYECKUX
BCIIECTB, BXOJAIIUX B
COCTaB JKHUBOTO;

3HaTh onpeeIcHue
OCHOBOIIOJIAraloIIuX
TOHSITHM:

aTOMBI H MOJICKYITHI,
OpraHUYECKUE U
HEOPraHUYeCKHe
BEIIECTBA,
KOBaJICHTHAsI

CBSI3b,
MaKpO3JIEMEHTHI,
MHUKPODJIEMEHTHI,
OHOIOJIMMEPBI:
TOMOTIOTUMEPHI U
TETEPOIOTMMEDPHI.

OcobennocTH
XUMHUYECKOTO COCTaBa
JKUBBIX OpFaHI/ISMOB.

Heoprannueckue u
BemecTBa. Poibs BOJEL,
MHHEPAIBHBIX COJIEU

Onpenensts npeamer,
3a/1a4 U METO/IbI
WCCIICIOBAHUS [IUTOJIOTHH
KaK HayKH.

OOBACHATH 3HaUCHUE
IUTOJIOTUIECKUX
WCCIIEIOBaHUM [T
pa3BUTHS OMOJIOTUH H
JOpYTrux OMOJIOTHYECKUX
HayK

OOBSACHATH 3HAUCHUE
KJIETOYHOW TEOPUH IS
pa3BUTUS OMOJIOTUU
CpaBHUBATh XUMHYECKUN
COCTaB KHUBBIX OPTaHU3MOB
Y TeJl HEeXXUBOU MPUPO/IBI,
JIeNIaTh BBIBOJIBI HA OCHOBE
cpaBHeHUS. OOBSICHSITH
POJTb HEOPTAHUUYECKUX H
OpPTaHHYECKUX

BEILIECTB B KJIETKE
XapakTepu3oBaTh KIETKY

KaK CTPYKTYPHYIO CIUHHULLY
KHBOTO.

Pa3BuTHE MO3HABATEIHHOTO
WHTEpeca K

W3YYCHHUIO OUOJIOTUU U
MCKIIPECIMETHBIX

3HAHUN TIPH U3YUCHHUH
MaTepHuala o

XUMHYECKHX CBS3SIX B
MOJIEKYyJIaX BEIIECTB,
HCKYCCTBEHHOM TOJIYY€HUU

VYMeTh 00BSICHATH
HEOOXOAUMOCTh
3HAHUM O KJICTOUYHOM
TEOPHH ISt
IMOHMMAaHUS €IMHCTBA
CTPOCHHUS U
(yHKIIMOHUPOBAHUS
OpPraHUYECKOrO MUPA.

OBianenue
MHTEJUICKTYaJIbHBIMU
YMEHUSIMH:
JTIOKa3bIBaTh, CTPOUTH
paccyXJeHus,
aHAJIM3UPOBATH,
JIeJIaTh BBIBOBI.

CdopMupoBaHHOCTH
IMO3HaBaTEJIbHBIX
WHTEPECOB U
MOTHBOB,
HaHpaBJ'IeHHI)IX Ha
U3YYEHUE TEMBI.
Bnanenne
COCTAaBJISIOIINMU
yueOHO-
HCCJIEI0BAaTEIbCKOM
JEeITEIBHOCTRIO.

VYMeTh 0OOBSICHATE U
MPUMEHATH 3HAHUS B
MPAaKTUYECKOMN
JIeSITeIbHOCTHU

YBaXuTeiabHo
OTHOCHUTHCHA K




Kombunuposannwiti

14/9

O6o01mauuii ypok mno reme
«XHUMHUYECKHI COCTAB KJIETKIN»

(KOHTPOJIBLHBII TecT 2)
Ypox 0b60bwenus u cucmemamuzayuu
3HaHUtl

15/10

HyxnenHoBbIe KUCTOTSL:
JHK u PHK

Kombunuposannuwiii

16/11

AT® u gpyrue HyKJI€OTUBI.

Buramunst
Kombunuposannwiti

17/12

Bupycsl

Kombunuposannuiii.

18/13

O0600maromuii ypox 1mo reme
«MoJiekyapHbIi YPOBEHb
OpraHu3anyy »KUBOM MPHPOABD»

(KOHTpOJILHBII TecT 3)
Ypox obobwenus u cucmemamuzayuu
SHaHU

B OpraHu3Me.

OcobennocTu
XUMHUUYECKOTO COCTABAa
JKUBBIX OPT'aHU3MOB.

Opranuueckue
BemiecTBa. Posnb
yTJI€BOJIOB, TUMUIOB,
0€JIKOB, HYKJICHHOBBIX
kucior, AT® B
OpraHusme

Mexanusm geiicTBus
KaTaJn3aTopoB B
XUMHAYECKUX
peakuusax. JHeprus
aKTHBAlUU.
Crpoenue pepmenTa:
aKTUBHBIN LIEHTD,
cyOcTpaTHas
cneuu(UIHOCTb.
Kodepmenrsr.
OTtnuuus pepMeHTOB
OT XUMHUYECKUX
KaTaJn3aToOpOB.
benku-akTuBaToOpsl 1
OenKu-

MHTHOUTOPBI

3HaTh 0 BUpYycax Kak
HEKJIETOUHBIX (popMax
KU3HU.

OpraHUYECKUX
BEILIECTB U Jp.

Pemenne 0MoIornyecKkux
3a/1a4 B 1EIIX
noarotosku K EI'D.

[TpoBouTH OMOTIOTHYECKHUE
UCCIIEIOBAHUS U JIeJIaTh
BBIBO/IBI HA OCHOBE
MOJTyYCHHBIX PE3yJIbTaTOB.

[TpUMEHSTh MOJCTH M CXEMBI
JUISE  PeIICHUS YYEeOHBIX H
MMO3HABATEIBHBIX 3a/1a4;

Bnagers npuémamu
CMBICJIOBOI'O UTCHHA,
COCTaBIISTh TE3HUCHI U TUIAHBI -
KOHCIIEKTHI [0 pe3yJIbTatam
ureHus; KIacCu(UIMpoBaTh
Y BBIOUPATH KPUTEPUH TSI
KJacCUpUKALINH.

YUUTENIO U
OJIHOKJIACCHHUKAM.

Haxonuts BeIXOX U3
CIIOPHBIX CUTYallUN.

Kputnunoe
OTHOIIICHUE K CBOMM
MOCTYIIKaM,
OCO3HAHHE
OTBETCTBEHHOCTH 3a
HUX IOCJICACTBUS.
ITorumanne 3HaueHUS
oOyueHus A
MTOBCETHECBHOM JKU3HU.

dopMupoBaHUe
COOCTBEHHOI
MMO3HUIUHU T10
OTHOIICHUIO K
OHOJIOrHYeCKOMI
UHpOpMauy,
MOJy4aeMOil

U3 pa3HBIX
HCTOYHHKOB.
PazButne
[M03HABATEIHLHOIO
WHTEpeca mpu
3YYCHHUH
JIOIIOJTHUTEILHOTO
MaTepuaia
yueOHUKa

Kuaerounsblii ypoBensb (17 4.)




19/1

Kiterounsit ypoBeHs: o0mias
xapaktepuctuka. Knerounas
TEeopUst

JlabopaTopnasi paGora 5
TexHMKa MUKPOCKOIIUPOBAHMS
«CpaBHeHHE CTPOECHHS KJIETOK
pacTeHuil, "KUBOTHBIX

rpu0oB 1 0aKTepuii Moj
MHKPOCKOIIOM Ha

rOTOBBIX MHUKPOIIPeNnapaTax u ux
OIHCAHME).

Beoonuuii. Akmyanuzayus snanuil

20/2

CrpoeHue KIeTKH.

Knerounas memOpana.
IMuTorutazma. KiieTounbrit
ueHTp. Llutockener
JlabopaTopnas padora 6
«Habmaronenune

JIa3MOJIH3a | AeMIa3MoJIu3a B
KJIETKAX

KOKHUIIBI JIYKa».

beceoa

21/3

Pu6ocomsr. Anpo
DHJIOMIIa3MaTUYECKas! CETh.

Kombunuposannuiii.

22/4

Baxyomu. Kommiekc I'onbmpxu.
JInzocomsl.

JlabopaTopnasi padora 7
«IIpurorosenue,
paccMaTpHBaHue U ONUCAHHME
MHKPOIPenaparoB KJIeTOK
pacTeHuin».

3HaTh OCHOBHBIC
METObI U3yUCHUS
KJETKH;, OCHOBHBIE
MOJIOKEHUS
KJICTOYHOM TEOPHH;
HMMETh MPEJICTABICHUE
0 KJICTOYHOM YPOBHE
OpFaHI/I3aL[I/II/I JKHNBOT'O

Onpenenenue
OCHOBOIIOJIAraloIuX
TOHSITHM:
LIUTOJIOTHSI, METOIbI
W3Y4YECHHUS KICTKHU,
YIABTPALCHTPUPYTUPO
BaHHe, KJIETOUYHAs
TEOpHs.

3HAaTh 0COOEHHOCTH
CTPOCHHUS KIICTKH
9yKapuoT U
MIPOKAPHOT.

CrpoeHue KIeTKH.
CxonacTBo
MIPUHIIUIIOB
MTOCTPOCHHMSI KJIICTKH.
OCHOBHBIEC YaCcTH U
OpTaHOU/IBI KIIETKH,

UX QYHKIUH

Onpenenenue
OCHOBOIIOJIAraroIINX
MOHSTHUM,
XapaKTePU3YIOIINX
0COOEHHOCTH
CTPOCHHS OPTaHOMJIOB
KJIETKH.

Onpenensatb NOpeamer,
3a4a4n U MCTObI
HCCIEI0BAHUS [IUTOJOT U
KaK HayKH.

OOBsCHITH 3HAYCHUE
IUTOJIOTUYECKUX
WCCIICIOBAHMM ISt
pa3BUTHS OMOJIOTUH H
JIPYTUX OMOIOTUIECKUX

HayK

OOBACHITH 3HAaUECHHUE
KJICTOYHOU TEOPHH JIJIs
pa3BHUTHS OUOJIOTUH

XapakTepu3oBaTh KIETKY
KaK CTPYKTYPHYIO €JUHUILLY

ZKHNBOTO.

Brigensate CYHICCTBCHHBIC

MIPHU3HAKNU CTPOCHU KIICTKHU.

PasznnuaTh Ha TaOIMIIAX U
TOTOBBIX MUKpOIIpenapaTax
OCHOBHBIE YaCcTH U
OpraHOU/IbI KJIETKH.

Habmtogate ¥ onuchIBaTh
KJIETKH Ha TOTOBBIX
MHUKpOIpernapaTax

OOBICHATE OCOOEHHOCTH
KJIECTOYHOTO  CTPOCHHS

VYMeTh 00BSICHATE
HEO0XOINMOCTh
3HAHUM O KJICTOUYHOMH
TEOPHH JIJISt
IMOHMMAaHUS €IMHCTBA
CTPOCHHUS U
(yHKIIMOHUPOBAHUS
OpPraHUYECKOrO MUPA.

Osiagenue
UHTEIICKTYaIbHBIMU
YMCHHSIMH:
JIOKa3bIBaTh, CTPOUTH
paccyxIcHHUs,
aHAJIM3UPOBATh,
JIeJIaTh BBIBOBI.

CdopMHUpOBaHHOCTH
IIO3HABATCIIbHBIX
MHTEPECOB U
MOTHUBOB,
HaIpaBJIEHHBIX Ha
I/ISyLIeHI/Ie TEMBI.
Bnanenue
COCTABJIAKOIIITNUMHA
yueOHo-
HCCIIeN0BATEIbCKOM
JIeSITETLHOCTBIO.

YMeTb 0OBSICHATH U
MIPUMECHSITH 3HAHHUSI B
MIPaKTUYECKOU
JEATEIbHOCTH

VBaXUTEIBHO
OTHOCHUTBCS K
YUUTETIO U
OJIHOKJIACCHUKAM.




Kombunuposannuii.

23/5

Muroxounapuu. [Tnactus.
Opranouipl ABMKeHMs. Kiierounbie
BKJIFOUCHHSL.

JladopaTopnas padora 8
«Hao0aronenune

JBHKE€HHS IUTOILIA3MBI HA
npumMepe JHCTa

3J10/1eH».

Kombunuposannulil.

24/6

OCOOEHHOCTH CTPOCHUS KIIETOK
MIPOKAPUOTOB U

JyKapHUOTOB.

JlabopaTopnas padora 9
«CpaBHeHue

CTPOEeHUsl KJIETOK PacTeHui,
KUBOTHBIX,

rpu0oB u 6aKTepuiD).

Kombunuposannuiii

2517

O6o01mauuii ypok mno reme
«OCc0o0EeHHOCTH CTPOEHHS KJIETOK
JKHBBIX OPraHU3MOB»

(KOHTPOJILHBIH TecT 4)
Ypok obobwenus u cucmemamusayuu
3HAHUL

26/8

OOMeH BelecTB U IpeBpalieHne
JHEPIUU B KIIETKE.

Ypox uzyuenusi u nepsuunoco 3axpenienus
3HAHU.

3HaTh 00 0OMeHe
BEILECTB U
MpeBpalecHue
SHEPIUH KaK OCHOBE
KNU3HCACATCIIBHOCTHU
KJIETKH.

Nmetn
MPEACTABICHHUE O
reHe, KOJIoHeE,
AHTHKOJOHE,
TPHILIETE, 3HATH
0COOEHHOCTHU
MIPOIIECCOB
TPAHCIISIITUN 1
TPAHCKPHUIIIUH.

3HaTH CIIOCOOBI
MMATAHUS OPTaHU3MOB.

HNwmers
MPEJCTaBICHUE O
¢azax MUTO3A,
nporuecce
penyIIMKaLH,
KHU3HEHHOM LIUKJIE
KJIETKH, HHTep(Pasze

3HaTh MPOLECCHI
KHU3HEACATCIIbHOCTH
KJIETKH.

Onpenenenue
OCHOBOIIOJIAraloIIuX
TOHSTHH:

0OMEH BEIIIECTB,
SHEPreTUYECKUI

OpraHu3MoB. BeISBIATH
B3aUMOCBS3U MEXKIY
CTpoeHHEeM U PYHKIUIMU
KJICTOK.

HpOBOI[I/ITB OHoJI0ruYecKue
HUCCICO0OBaHUA U ACIAaTh
BbIBOAbI HA OCHOBC
IIOJIYUYCHHBIX PE3YJIbTAaTOB.

CpaBHUBATh CTPOEHUE
9YKAPHUOTUYECKUX U
IIPOKAPUOTHUYECKUX KIIETOK
Ha OCHOBE aHaJIM3a
MIOJTyYEHHBIX JaHHBIX

BI)IIIGJI)ITI) CYHICCTBCHHBIC
MIPU3HAKH MTPOIIECCOB
oOMEHa BEIeCTB.
OOBACHATH KOCMUYECKYIO
poJib poTOCHHTE3a B
ouocdepe

Bhiensrte cymiecTBeHHbIE
MPU3HAKH TIpoIiecca
OorocHuHTE3a OEJIKOB H €T0
MCXAaHU3M

BBIJIGJ'ISITB CYHICCTBCHHBIC
MPU3HAKH MTPOIIECCOB
KHU3HEACATCIIbHOCTH
KJIETKH.

Haxonute BeIXOO 13
CIIOPHBIX CUTYallUN.

[IponykTuBHOE
oO1IeHue "
B3aHMMOJICHCTBHE

B IIpo1ecce
COBMECTHOH y4eOHOU
JIESITEIILHOCTH C
YYETOM MO3UITAN
Apyrux
YYaCTHUKOB
NEeSATEILHOCTH MPU
o0CyXIeHUU
BIIUSIHUS
HapKOT€HHBIX
BEIICCTB HA
MIPOIIECCHI B KJIETKE.
Hcnonn3oBanme
cpencts KT B
perieHuu
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX
3ajadq.

OBzajeHNe METONAMHU
HAy4YHOTO MO3HAHUS,
HCIOJIb3YEMBIMH TTPH
OMOJIOTHYECKUX
HCCIIEIOBAHUSAX B
rporecce
BBITTOJTHEHUS
1a00paTOPHBIX

pabor.




27/9

DHepreTUIecKuii 0OMEH B KJIETKE.
Kombunuposannuii.

28/10

Tune! KJI€TOYHOTO ITUTAHUS.

DOTOCUHTE3 U XEMOCUHTE3.
Kombunuposanmuwiii.

29/11

[TnacTnyeckuii 0OMeH: OMOCUHTES

0eJIKOB
Kombunuposanmuwiii.

30/12

Peryssanus tpanckpunuu u
TPpaHCJIALIMU B KJIICTKC

H OpraHu3MeE.
Kombunuposanmuwiii.

31/13

Jenenue kiaeTku. MuTos.
Kombunuposannuiii.

32/14

Jlenenue kiaeTku. Meko3s.
IIonoBBIC KIETKH

IIpakTuyeckas padora «Pemenue
3JIEeMEHTAPHBIX 32124 110

MOJIEKYJISIPHOH OMOJIOTHID).
Kombunuposannutii.

33/15

O06o0mawmmii ypox mno reme
«KJ1eTo4HbIi yPOBEHb
OpraHu3alyu JKUBOH MPUPOABD
(KOHTPOJILHBII TeCT 5)

o0MeH,
IUIACTUYECKHI OOMEH,
MeTabomu3M. ['mukon
n3. Kiterounoe
npixanue. Hukn
KpeoOca.
JlpIxaTenbHas Lenb.
OxucIuTeIbHOe
bochopunnupoBanue.

HNmeTh
MPEACTABICHHUE O
THIIaX KIETOYHOI'O
nuTaHus: (HOTOCHHTE3
1 XEMOCHHTE3

3HaTh, Kak
MIPOUCXOAT
OCHOBHEIC dTaIlbl
ouocHuHTEe3a OeKa.
XpaHeHue, rnepeaava
H

peanu3anus
HaCJIeICTBEHHOMN
nH(popmManuy B
KJIeTKE. Y METh
IOJIB30BAaTHCS
FeHETHYECKUM
KOJIOM.

Pemarn
OHOJIOrHYECKHE
3a7a4M, CBI3aHHBIC

C oTpeaeIecHuEM
IIOCIIEAOBATEIIbHOCTH
HYKJIEUHOBBIX KHCJIOT
Y yCTaHOBJICHUEM
COOTBETCTBUHI MEXKIY
HeW u

OOBACHATD  MEXaHU3MBI
peryisiliMi  MpOLECCOB
KHU3HEIEATSITHHOCTH B
kietke. Onpenenarb MUTo3
KaK OCHOBY 0€CII0JI0T0
pa3sMHOXEHHUs U pocTa

[TocTpoeHne MeHTaIbHOM
KapThl MOHATUI
OTpaXKaroIIEH CYIIHOCTh
MIOJIOBOTO

Pa3MHOXKEHUS OPTaHU3MOB.

[IpoaykTrBHOE OOLIEHNE U
B3aUMOJEHCTBUE

B IIPOLIECCE COBMECTHOMN
yaeOHOU

JEATEIBHOCTH € yUYETOM
MO3ULIUH IPYTUX
YYaCTHUKOB AEATEIbHOCTU
IpH 00CYXJIeHUN
BOIIPOCOB MEMOTUYECKOTO
JIeJIEHUs KIJIETKH.

OBnageHue METOIaMHA
Hay4HOI'O IMO3HAHUS B
MPOIIECCEe CPAaBHUBAHUS
MPOLIECCOB MUTO3a U
Meil03a, MPOIECCOB
00pa3oBaHUs MYKCKUX H
YKEHCKHX TTOJIOBBIX KJIETOK y
YJeJIoBeKa.

JleMOHCTpalusi HaBbIKOB




Ypox 0606wenus u cucmemamuszayuu IIOCJIEAOBATENILHOCTh | IIO3HABATEILHON

sHanuu 10 aMHUHOKHCJIOT B pednexkcumn
34/16 | O6oOmaroIHit ypok HenTue.

KOH()EPEHIIHSI 10 HTOTaM 3471441 110

y4eOHO-UCCIIeI0BATEIbCKOM MOJIEKYJIAPHOM

Y MIPOEKTHOM JIESITEIbHOCTH GUOJIOT U

Ypox 0bobwenus u cucmemamuzayuu
35/17 | O6obmaromuit ypok

Ypox 0bobwenus u cucmemamuzayuu

3HaHUtl

KaJIeHl[apHO-TeMaTH‘IECKOC IJIAHUPOBAHUE 11 kaacce
Ne Hara Hara | Tema ypoka OcHoBHOe coep:kaHue | XapaKTepUCTHKA OCHOBHbIX BUI0B Jdomamnee 3aganue
ypoka mno mno 1o TeMam AeSITeJIbHOCTH YYAIINXCS
IVIa”Hy | ¢akrty
Opranunsmennbiii yposens (10 1)
1 Opranu3MeHHbIN ypoBeHb: | OpraHu3MEeHHbBIN CamocTosATENbHOE ONPECIICHHE 1IeNN I1.1
o0111as1 XapaKTepUCTUKA. YPOBEHb: y4eOHOM JeSTENTHPHOCTH U COCTaBICHUE

PaszmHOXeHHE OpTraHnu3MOB

o0I1as XapakTepUCTHKA.
Oco0b.
KuzuenesaTenbHOCTD
opranu3zma. OCHOBHbIE
MIPOLECCHI,
MIPOUCXOISIINE B
OpraHu3Me.
Pasmuoxenune

e€ mana. Onpezenenue
OCHOBOITOJIAraroIINX MOHSATHI: 0CO0b,
OecIioyioe ¥ MoJIOBOE PA3MHOKEHHE,
TarJIOUIHBIN U JTUTUIOUIHBIA HA0OPHI
XPOMOCOM, T'aMEeThl, CEMEHHHUKHU,
SIMYHUKH, TepMaQpPOTUTH3M.
[TponykTuBHOE OOIICHHE U
B3aMMO/ICMCTBHE B IIPOIIECCE

OpraHu3MoB: Oecrosoe u

COBMECTHOM y4eOHOI 1eTeTHHOCTH C




oJI0BOE. I'aMeTHI.
IationHEBI 1
JUTUTOUTHBIN HaOOPbI
XPOMOCOM.
I'epmadpoauTsr.
3HayeHUEe pa3HbIX BUIOB
pasMHOXkeHus. Perynsauus
(GYHKIMA OpraHu3Ma,
roMeocTas

y4E€TOM MO3ULMM IPYTUX YYaCTHUKOB
JESITeIbHOCTH IIPU 00CYXKAEHUU
IIPOLIECCOB JKU3HEIEATEIbHOCTH
OpPraHU3MOB.

CamocrosTenpHas HHPOPMALMOHHO-
IIO3HABATEJIbHAS JEATEIBHOCTD C
pa3IMYHbIMU UCTOUHUKAMU
uHpopMaLuy, e€ KpUTH4eCcKas OLEeHKa 1
MHTEPIIpETALINS.

®opMupoBaHue COOCTBEHHOM MO3UITUU
10 OTHOILEHHIO K OMOJIOrMYeCcKOn
uH(popMaLny, NOIy4aeMON U3 pa3HbIX
HCTOYHUKOB.

Pa3BuTune nmo3HaBaresrbHOr0 MHTEpPECA K
U3y4eHHI0 OMOJIOTHH B Ipoliecce
M3YYEHHUS JOTIOJHUTEIBHOIO MaTepuaia
yueOHUKa

Pa3BuTHeE MOIOBBIX KIETOK.
OmtogoTBOpeHue

ITonoBEIE KIIETKH.
PazBuTHe MOIOBBIX
KJeToK. ['amMeTorenes:
OOT€HE3, CIIEPMATOTEHE3.

OnpeneneHre OCHOBOMOJIAraroIIUuX
MMOHATHI: TaMETOreHE3, OOTCHE3,
CIIepMAaTOreHe3, HallpaBUTEIbHbIC
TeJblla, HAPYKHOE OIJIOAOTBOPEHUE,

I1.2

HanpaBurenbHbie BHYTPEHHEE OII0I0TBOPEHHUE, AKPOCOMA,
tensna. Ilonosoi 3UTOTA.
npotiecc. [TponykTuBHOE OOIICHHE U
Ormio10TBOpPEHHE: B3aUMOJICHCTBHUE B TIPOIIECCE
Hapy>KHOE COBMECTHOM y4eOHOIl 1eATeTbHOCTH C
Y BHYTPEHHEE. Y4E€TOM MO3UILMM IPYTUX YHACTHUKOB
Axpocoma. JeATeTLHOCTH TIPU 0O0CYKICHUHN
3urora M3y4aeMoro MaTepuaiia.
Pa3BuTHe mo3HaBaTenbHOTO HHTEpECA K
W3YYECHUIO OMOJIOTHH B TIPOIIECCE
I/ISY'-IGHI/IH JOITIOJIHUTCIIBHOT O MaTepI/IaHa
yuyeOHHKa
NunuBuayansHoe pazsutue | MuauBuayasbHOE OrnpezeneHre OCHOBOMOJAraloIUX I1.3, Tadamnma
OpTaHU3MOB. pa3BUTHE OpraHU3Ma MOHSTUI: OHTOTEHE3, (PHIITOTEeHE3,
buoreneruueckuii 3aKoH (oHTOTCHE3). AMOPUOHANBHBIN MTEPHOI,

Ilepnonbl OHTOrEHE3a.

MTOCTAIMOPHUOHATIBHBIN MTEPUOI,




OMOpuroHaIbHOE
pa3BUTHE. 3apObIIICBHIE
JIUCTKM.
[TocTamOproHaIBHOE
pasButue. Tumsl
OHTOTEHE3A.
buorenernyeckuii 3aK0H.
[IpyuurHbl HapyIIEHUHA
pa3BUTHSL.
PenponykruBHOE
3/10POBBE;

MOCJIC/ICTBUSI BIIMSTHUS
AJIKOT0JIsl, HHKOTHHA,
HApPKOTHUYECKUX BEUIECTB
Ha SMOpHOHATIBHOE
pa3BUTHE YETIOBEKA.
Kuznennvle yukivl
PA3HbIX epynn
OpP2aHU3MOo8

npobiieHue,

Oyactomepsl, OJ1acTyna, racTpyJia,
9KTOZIEpMa, SHTOJIEPMA, ME30/IEpMa,
Helpyna, HepBHas TpyOKa,
MOTCHETUYECKUH 3aKOH.
[IponykTuBHOE OOLIEHHE U
B3aMMO/ICHCTBHE B IIPOLIECCE
COBMECTHOH y4eOHOU JIeITeTbHOCTH C
Y4ETOM MO3UILMM IPYTUX YYACTHUKOB
JESITeILHOCTH IIPHU 00CYKICHUU
0COOCHHOCTEH MHIWBUYaTbHOTO
pa3BUTHUS y Pa3HBIX IPYIII OPraHU3MOB.
CamocTtosTrenbHast ”HPOPMAIIMOHHO-
[I03HABaTEJIbHAS JEATEHOCTD C
pa3IMYHBIMH UCTOYHUKAMU
MH(pOpPMaLIUU O KU3HEHHBIX LIUKJIaxX
pa3HBIX TPYII OPraHU3MOB, €€
KpUTHYECKas

OILICHKA W UHTEPIIpETAIHsL.
dopMupoBaHue cOOCTBEHHOU MO3UITUU
10 OTHOILEHHIO K OMOJIOrMYECKON
uH(pOopMalnH, MOJTy4aeMON U3 pa3HbIX
MCTOYHUKOB. Vcrionb3oBaHue cpescTB
UKT nig noucka yueOHOM nHpOpMau
Y TIOJrOTOBKU MYJIbTHUMEINA
IIPE3EHTALAMN.

Pa3BuTHe Mo3HAaBaTENBHOIO UHTEPECA K
M3YYEHHIO OMOJIOTUHU B IIpOLECCe
W3Y4EHHUs JOTIOJHUTEIBHOIO MaTeprana
yueOHHUKa

3aKOHOMEPHOCTH
HacJIeJOBaHMS IPU3HAKOB.
Monorubpuanoe
CKpEIIBaHNE

HacnencTBeHHOCTD U
M3MEHUYMBOCTE. | eHeTnka
Kak Hayka. MeTo bl
reHeTHkH. I 'eHeTnueckas
TEPMHHOJIOTUS

A CUMBOJIMKA. 3aKOHEI
HacleacTBeHHoCTH I

OrnpezenieHre OCHOBOMOJIAraloIUX
MOHSTUM: T€H, TeHEeTHUKA, THOPHUIU3AITH,
qrcTas JUHUS, TEHOTHUI, PEHOTHII,
reHoOoH I, MOHOTHOPHUIHOE
CKpELIMBaHNE, TOMUHAHTHOCTb,
PEIEeCCUBHOCTD, PACIICIICHHUE, 3aKOH
yuCTOTHI TameT. [IpoaykTrBHOE

1.4




Menpnens. XpoMocoMmHast
Teopus
HACJICACTBCHHOCTH.
Onpenenenue noa.
CremieHHOE ¢

I1I0JIOM HacJIeJOBaHNE

oOIIeHNe U B3aNMO/ICICTBHE B IIpoOIIecce
COBMECTHOM y4eOHOU eITeTbHOCTH C
Y4E€TOM MO3HULMM IPYTUX YYaCTHUKOB
JESITEIIbHOCTH MPU O0CYKACHUU
3aKOHOMEPHOCTEN HACIEA0BAHUS
IIPU3HAKOB.

Perenue Guonornueckux
(reHeTHYECKHX) 3a]1a4 HA
MOHOTUOPHUIHOE CKPEIIMBAHUE.
Pa3BuTune nmo3HaBaresibHOro MHTEpPECA K
M3YYEHUIO OMOJIOTHUHU B IIpOIECCe
W3Yy4YEeHUs JOTIOJHUTEILHOTO MaTepuaa
yueOHUKa

Henonnoe
JIOMUHUPOBAHUE.
I'enorumn u peroTHII.
AHanuzupyroiee
CKpeIlMBaHUE

Henonnoe
JIOMUHUPOBAHUE.
I'enorumn u peroTHI.
AHanuzupyroiee
CKpeIlIMBaHUE

OnpezaeneHre 0CHOBOIOIATraloOLINX
MOHSITUI: HEMOJIHOE TOMUHUPOBAHUE,
aHaAJM3UPYIOIllee CKPEIUBaHUE.
[TponykTuBHOE OOIICHHE U
B3aMMO/ICHCTBHE B Ipoliecce
COBMECTHOH y4eOHO IeATETHbHOCTH C
Y4ETOM NO3ULUHN APYTUX YYACTHUKOB
JIeSITEIBHOCTH MPU 00CYKACHUU
3aKOHOMEPHOCTEN HACIEe10BaHUS
MIPU3HAKOB.

Pemenue Ouonornueckux
(reHeTHUECKHX) 3a7a4 Ha
MOHOTUOPHUAHOE CKpEIIMBaHHE.
Pa3BuTHe Mo3HAaBaTENIBHOIO UHTEpPECA K
M3YYEHHIO OMOJIOTUH B IIPOLECCe
W3Y4EHHUs JOTOJHUTEIBHOIO MaTepuana
yueOHHUKa

IL.S

Jurnbpumnoe
CKpELIUBaHUE.

3aK0H HE3aBUCHUMOTO
HacJe0BaHUs IPU3HAKOB

Jurnbpunnoe
CKpEIlMBaHNE. 3aKOH
HE3aBHCHMOTO
HaCJIEJOBAHMSI
npu3HakoB. OrpaHuyeHus
JIENCTBUS 3aKOHOB
Menpens.

Ornpenenenre 0CHOBONOJIAraroInux
MOHSITHIA: TUTHOPHUIHOE CKpEIIBaHUE,
pem€rka [lenHera, He3aBucuMoe
HacnenoBanue. [IpoykTuBHOE 00O1IeHNE
Y B3aUMOJICVICTBHE B IIPOIIECCE
COBMECTHOM y4eOHOI 1eATeThbHOCTH C
Y4E€TOM MO3HUIMN IPYTUX YHACTHUKOB
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Yenosus evinonnenus
3akonoe Menoens

JESTEIILHOCTH TPU O0CYKICHUH
3aKOHOMEPHOCTEH Hacae10BaHus
MIPU3HAKOB.

Pemenne 6uonornyeckux
(reHeTHYeCKHX ) 3a1a4 Ha TUTHOPUIHOE
CKpEIlIUBaHUE.

Pa3BuTune nmo3HaBaresbHOro MHTEpPECA K
M3YYEHUIO OMOJIOTHUHU B IIpOIECcCe
M3Y4EHHUs JOTIOJIHUTEIBHOIO MaTepuaia
yueOHHUKa

XpOMOCOMHasI TEOPUS
HaCJIEJCTBEHHOCTHU. 3aKOH
Moprana. I'eneTuka nosna.
Hacnenosanue,
CLIEIJIEHHOE C ITOJIOM

3akon Moprana.
Kpoccunrosep.
XpOMOCOMHasI TEOPUS
HACJIEJICTBEHHOCTH.
I'eneruka nona.
Kapuotumn.
Hacnenosanme,
CIETUICHHOE C TOJIOM.
Hacnencrsenusie
3a0onieBaHus YeIIOBEKa U
WX TPEyIpexKIeHUE.
DTUYecKue acreKThl B
00J1aCTH METUITMHCKON
TeHETUKH

OnpeneneHre 0CHOBOIOIATraloIuX
MOHSATUI: CLUEIJIEHHOE HaclleJOBaHUE,
3aK0H Moprana, nepexkpécr
(KpoccUHTOBEp), XpPOMOCOMHAsI TEOpHUS
HACJIEACTBEHHOCTH, ayTOCOMBI, II0JIOBBIE
XPOMOCOMBI, T€TEPO- U TOMOTaMETHbIN
110J1, IPU3HAKH, CLEIUICHHBIE C [I0JIOM,
reMoQuIus,

JAIbTOHU3M.

[TponykTuBHOE OOIICHKE U
B3aMMO/ICMICTBHE B IIPOLIECCE
COBMECTHOM y4eOHOM JeATEIbHOCTH C
Y4ETOM MO3UINH IPYTUX YIACTHUKOB
JESTEIILHOCTH MPU O0CYKIACHUH
BOITPOCOB HCCIIEOBAaHUM HACJIEIOBAHMS
MIPU3HAKOB y YEJIOBEKa U

ATHUYECKUX aCTEKTOB B 00JaCTH
MEUIIMHCKOW T€HETUKH.
CamocTtosTenbHast ”HPOPMAIIMOHHO-
MO3HABaTENIbHAS JESATENIbHOCTD C
Pa3IMYHBIMU UCTOYHUKAMHU
uH(pOpMalU, B TOM YHCIIE C
ucnonb3zoBanueM cpeactB UKT, eé
KPUTHYECKAsI OLICHKA M MHTEPIIPETaIlUs.
dopmupoBaHre COOCTBEHHOH MO3UIIMH
110 OTHOIIEHUIO K OMOJIOTHYECKOM
nH(pOpMaIH, TOTYyIaeMON U3 Pa3HBIX
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HUCTOYHUKOB. Pemenne Ononornueckux
(reHeTHYECKHX) 33/1a4 C YIETOM
CIICTIFICHHOTO HACJIEJOBAHUS U
KpPOCCHUHTOBepa.

Pa3BuTune nmo3HaBaresbHOro MHTEpPECA K
M3YYEHUIO OMOJIOTHUHU B IIpOIECCe
W3YYCHUS JOTOTHUTEIHLHOTO MaTepuaia
ydeOHHKA

3aKOHOMEPHOCTH
MU3MEHYHBOCTHU

3aKOHOMEPHOCTH
N3MEHYHBOCTH.
Henacnencreennas
W3MEHYHBOCTb.
Hacnencreenuas
W3MEHYHBOCTb.
MoaudukanronHas
W3MEHYHBOCTb.
Moaudukanum.
Hopwma peakuuu.
KoMOunanponnas
W3MEHYHBOCTb.
Myranunonnas
W3MEHYUBOCTb.
MyTauuu: reHHbIE,
XPOMOCOMHBIE,
reHomHeble. Jlenerus.
Hynnukanus.
IMonunmounams.
MyTtareHHsle (paKkToOphbI.
MyTanonHas Teopusi.
I'enoTun u cpena.
MyTareHsl, UX BIUSHHUE
Ha OPTaHU3MBI

OnpeneneHre 0CHOBOIOIATraloIuX
HOHATUI: MOAN(DUKALMOHHAS
M3MEHYMBOCTh, MOJU(PHUKAIINN, HOPMA
peakuuy, KoMOMHALMOHHAS
M3MEHYUBOCTb, MyTallMOHHAS
U3MEHYMBOCTb, MyTalluu (T€HHBIE,
XPOMOCOMHBIE, TECHOMHBIE), JIeeLHs,
JIYTIIMKaLUs, TOJUIUIOUANS,
MyTareHHbIe (aKTOPHI, MyTAllMOHHAS
TEopHusl.

[TponykTuBHOE OOIICHHE U
B3aMMOJIEIICTBHE B IIpoLiecce
COBMECTHOM yueOHOU IeITeTbHOCTH C
y4E€TOM MO3ULIUM IPYTUX YYaCTHUKOB
JeSITEIbBHOCTH MPU 00CYKACHUU
3aKOHOMEPHOCTEN H3MEHUNBOCTH
OpraHU3MOB.

CamocrosTenbHas HHPOPMALMOHHO-
MIO3HABATENIbHAS JEATEIBHOCTD C
pa3IMYHBIMU UCTOYHUKAMU
MH(OPMALIMHU O BIUSIHUU MyTareHHbIX
(bakTOpOB HA OPraHU3MBbI, €€
KpUTHYECKAsl OLIEHKA U UHTEpPIIpETaLUs.
dopMupoBaHre COOCTBEHHOU MO3HUITHI
10 OTHOILEHHIO K OMOJIOTMYECKON
nH(pOopMalnH, MOTy4aeMON U3 pa3HbIX
HCTOYHUKOB.

Hcnons3oBanue cpeacts UKT B
pEIIEHNN KOTHUTUBHBIX,
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KOMMYHUKATHBHBIX U OpPraHU3aI[HOHHBIX
3a/1a4, CBSI3aHHBIX C

U3y4CHUEM U3MEHYMBOCTH OPraHU3MOB.
Pa3BuTne nmo3HaBaTenbHOTO HHTEPECA K
M3y4eHHIO OMOJIOTHH B IIpOIIecce
U3y4YCHUS JIOMOTHUTEIIFHOTO MaTepHaia
yueOHHUKa

OCHOBHBIE METO/IBI
CEJIEKI[MU PACTCHHU,
JKUBOTHBIX M
MHUKPOOPTaHU3MOB.
buoTtexHonorus

JlomecTukamus u
CEJICKIIHS.
MeToabI CENEKIIHNH.

Kiterounas unxenepus.

['ennast unxKEHEpUS.
buorexuomorus, e€
HaIpaBJICHUA U

NEPCICKTUBLI PaA3BUTHAL.

Buobezonacrnocmo

OrnpezesieHre 0CHOBOTIOJIAralOITUX
MOHATHUI: CEJIEKIMs, COPT, IOPOJa,
mTamMM, OMOTEXHOJIOTHS, MyTareHes,
KJIETOYHAS] MH)KCHEPH S, TCHHAs
WH)KEHEPHsl, TeTepO31C, UHOPHIUHT,
Oouorymyc, KylbTypa TKaHEeu,
KJIOHUPOBAHUE, CHHTCTHYCCKHUE
OpTaHW3MbI, TPAHCTCHHBIC OPTAHU3MBI,
0100€3011aCHOCTb.

[TponykTuBHOE OOIICHHE U
B3aUMOJICHCTBHUE B IIPOIIECCE
COBMECTHOH y4eOHO IeATETHHOCTH C
y4€TOM MO3ULIUN APYTUX YIACTHUKOB
JIESITSIIBHOCTH TPU O0CYKICHUH
npo6aeM OMOTEXHOJIOTHH, €€
MIEPCIIEKTHB M STUYCCKUX HOPM.
CamocTtosTenbHast ”HPOPMAIIMOHHO-
[MO3HaBaTeIbHAs JIEITEILHOCTD C
pa3IMYHBIMU UCTOUHUKAMU
uH(OpPMaIIUK O METO/IaX CETEKIUU U O
HAIPABIICHUSAX PA3BUTHS
OMOTEXHOJIOTHH, &€

KpUTHYECKAsl OI[EHKA U MHTEPIPETAIIS.
dopmupoBaHUE COOCTBEHHON TTO3UIIHH
10 OTHOIIEHUIO K OMOJIOTHYECKOM
uH(pOpMaInH, TOTy4aeMON U3 Pa3HBIX
HCTOYHHUKOB.

Pa3BuTHe mo3HaBaTENBHOTO HHTEpPECA K
M3Yy4YEHUI0 OMOJIOTHH B TIpOIIecce
W3YYEHUS JOTOJHUTEIHHOTO MaTepraia
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yuyeOHHKa

10

O6o0maromuii ypok

CaMOCTOSITENTbHBI KOHTPOJIb U
KOPPEKIHs yUeOHOM eI TEILHOCTH C
UCTIOJIb30BAHUEM BCEX BO3MOKHBIX
PECYPCOB JUTS TOCTHIKEHUS
MIOCTABJICHHBIX LIEJICH U peaTn3aliiu
IUTAHOB JIESTEILHOCTH. JleMOHCTpaIus
HaBBIKOB TI03HABATEIILHOU pedIeKCHH.
[TponykTuBHOE OOIICHHE U
B3aMMOJICHCTBHE B TIPOIIECCE
COBMECTHOU y4eOHOI IeATeTHbHOCTH C
y4ETOM TO3UIIUU IPYTUX YUACTHUKOB
NeSITeIbHOCTH. JleMOHCTpAIns BIIaCHUS
SI3BIKOBBIMU CPEJICTBAMH. Y BEPEHHOE
MOJI30BaHNE OMOJIOTHYECKON
TEPMHUHOJIOTHEH B TIpeieiax U3y4eHHOM
TEMBbI

IHoBTOPHUTH II1aBY

IlomyJIsilIHOHHO-BUI0BOH Y

oBeHb (7 4)

11

[MonynsaunoHHO-BUI0BOM
yYpOBEHb: 0011as
XapakTepucTuka. Bunabl n
MONYJISALUN

IlonsiTHe 0 BUAE.
Kpurepuu Buna.
ITonynauronHas
CTPYKTypa BUAA.
ITonynsanwms. [Tokazarenn
MO YJISLIAMA.
I'enernueckas cTpykrypa
nonyisinuy. CBolicTBa
OIS

CamocTosATEebHOE ONPECIICHHE 1IN
yueOHOM NesTEeNbHOCTH U COCTABIICHHE
e€ ruiana. Onpezenenne
OCHOBOTIOJIATAIOIUX MMOHATHI: BUI,
KpUTEPUU BUJIA, apeall, Oy,
POXKJ1a€MOCTh, CMEPTHOCTD, ITOKA3aTENH
CTPYKTYPHI MOMYJISAINH, TNIOTHOCTB,
yrcneHHOCTh. [IpoaykTuBHOE O0IIeHNE
Y B3aHMOJICVICTBHE B IIPOLIECCE
COBMECTHOH y4eOHOIl 1eATeTbHOCTH C
Y4ETOM MO3UIMH IPYTUX YIACTHUKOB
JESTEIILHOCTH MPU O0CYKIACHUH
COBPEMEHHBIX MPEACTABICHUIN O BUJIE U
€ro NOMyJSIIUOHHON CTPYKTYpE.
OByaiecHue METOJJaMH HAy4YHOTO
MO3HAHUS, UCIIOJIb3YEMBIMH MIPU
OMOJIOTHYECKUX UCCICAOBAHUIX, B
MIPOLIECCE BBIMTOJIIHEHUS JTa00paTOPHOIMA
paboTh! «BrIsiBIIeHHE TPUCTIOCOOTEHUH
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OPTaHU3MOB K BIIHSIHHIO Pa3TUYHBIX
9KOJIOTHYECKUX (hakTopoB». Pa3zBuTHe
MO3HABATEIBHOTO HHTEpeECa K
U3y4eHHIO OMOJIOTHH B TIpOIIecce
W3YYCHUS JOTIOTHUTEIHHOTO MaTepraia
ydeOHHKA

12

Pa3Butre »BOIIOIIMOHHBIX
unaeu

Pa3BuTHe 3BOIIOIIMOHHBIX
UJEH, SBOJIFOIIMOHHAS
teopus Yapisa lapsuHna.
CunHTeTnueckas Teopus
sposmonuu. [lonmynsanus
— 3JIEMEHTapHas
€AMHULA 3BOJIIOLINH.
CBHUOETEIBCTBA
SBOJIIOLIAN

SKUBOU IPUPOJBI

OnpeneneHre 0CHOBOIOIATraloIIUX
MIOHSITHI: 3BOJIFOLIMSL, TEOPUS IBOJIOLUAN
JlapBuHa, ABMKYIIHME CUIIBI IBOJIIOLIUN
(M3MEHYHBOCTB, OOpBHOa 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIH 0TOOD),
CUHTETHYECKasl TEOPUS IBOJIIOLUY.
[TponykTuBHOE OOIICHHE U
B3aMMOJEICTBHE B IIpoLiecce
COBMECTHOH y4eOHO eATeIbHOCTH C
Y4ETOM NO3ULUHN APYTUX YYACTHUKOB
JeSITEIIBHOCTH NPU O0CYKACHUU
OCHOBHBIX I10JIO)KEHUI 3BOJIIOLIMOHHON
teopuu Y. J[apBuHa 1 MONOKEHUN
CUHTETHYECKON TEOPUH IBOJIIOLIMH.
CamocTosrenbHast ”HPOpPMallMOHHO-
MIO3HABATENIbHAS JEATEIBHOCTD C
pa3IMYHBIMU UCTOUHUKAMU
UHpOpMALIUU O Pa3BUTUU
HBOJIFOLIMOHHBIX

uaen, €€ KpUTU4ecKas OLICHKA U
MHTEPIIpETALNS.

dopMupoBaHue cOOCTBEHHOU MO3UITIH
10 OTHOILEHHIO K OMOJIOrMYECKON
nH(pOopMalnH, MOJIy4aeMOn U3 pa3HbIX
HCTOYHUKOB. Vcrionb3oBaHue cpesicTB
HKT B pemieHnn KOTHUTUBHBIX,
KOMMYHHMKATUBHBIX 1 OPraHU3allMOHHBIX
3aJ1a4, CBA3aHHbBIX C U3YYEHHUEM
muyHoctH Y. JlapBruHA Kak y4€HOrO-
HCCIIE0BATEIs.

Pa3BuTHe M03HABaTENIBHOIO HHTEPECA K
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U3y4eHHIO OMOJIOTHH B IIpoIiecce
U3y4EeHMsI JOTIOJIHUTEIBHOIO MaTepuana
yueOHHUKa

13

JBYOKyIIUE CHIIbI
ABOJIIOIMH, UX BIIMSHUE Ha
reHO(OH/T IO YJISIIHI

JBYOKyIlMe CUIIbI
(paxTOpBI) IBOITIOLINHU, X
BIIUSTHUE HA TeHO(OH]T
MOMYJISIIIAH

Ornpenenenre 0CHOBONOIATraloIIUX
TIOHSITHIA: dJIEeMEHTapHbBIC (PaKTOPHI
HBOJIIOLIMU: MYTaLlMOHHBIN IpOIECC,
MOMYJISIIIMOHHBIC BOJHBI, IPei() reHoB,
uzossinus. [IponykTuBHOE 001IIEHHE U
B3aMMO/ICHICTBUE B IIPOLIECCE
COBMECTHOM y4eOHOU IeITeTbHOCTH C
Y4E€TOM MO3HULMM IPYTUX YYaCTHUKOB
JESTEIIbHOCTH MPU O0CYKACHUH
COBPEMEHHBIX MPECTaBICHUN O
JIBUKYIIUX cuiax (pakTopax)
ABOJIIOLIUU.

CamocTtosTrenbHast ”HPOPMAIIMOHHO-
MO3HaBaTeNIbHAS IEITEIIBHOCTD C
pa3IMYHBIMH UCTOUHUKAMU
uH(popMauu 06 SBOTIOUOHHBIX
dakTopax, e€ KpuTHIecKast Ol[CHKa U
WHTEpIpeTaIus.

dopmupoBaHUE COOCTBEHHON TTO3UIIHH
10 OTHOIIEHUIO K OMOJIOTHYECKOM
uH(pOpMaIIH, TOTy4aeMON U3 Pa3HBIX
HMCTOYHHKOB.

Pemenne Guonornyeckux 3anad Ha
MIPUMEHEHHUE 3aKOHa Xapau—
Baitn6epra.

Pa3BuTHe nmo3HaBaTenbHOrO0 HHTEpECA K
M3Yy4YEHUI0 OMOJIOTHH B TIpOIIecce
M3y4YEeHUs JOMOJHUTEIBLHOTO MaTepuaa
yueOHHUKa

1112

14

EctecTBeHHbII 0TOOD Kak
(baxTOp BOIIOLUN

EctectBenHsblit 0oTO0p —
HanpaBJIOmui Gpakrop
3BOJIOIUMU. DOPMBI
€CTECTBEHHOT0 0TOOpa:
JIBVOKYIIIHM,

OrnpeneneHre 0CHOBOMNOJIAratoInuX
MTOHATHI:

($hOpMBI €CTECTBEHHOTO O0TOOpA:
JIBUOKYILIHM,

CTaOUITN3UPYIOIUUH, TU3PYNITUBHBII
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CTaOMIIM3UPYIOLIHIA U
pa3pbIBAIOIIMI
(IM3pyNTHUBHBIN).
H3meHenus reHopoH/a,
BBI3bIBACMbBIC
€CTECTBCHHBIM

0TOOpOM. AJlanTaluu Kak
pe3ysbTaT ICHCTBHS
€CTECTBEHHOTO 0TOOpa

(pa3ppIBaroIInii).

[IponykTuBHOE OOIICHHE U
B3aMMO/ICHICTBUE B IIPOLIECCE
COBMECTHOH y4eOHOU IeITeTbHOCTH C
Y4E€TOM MO3HULMM IPYTUX YYaCTHUKOB
JESITEIbHOCTH IIPU O0CYXK/IEHUU BIUSHUS
€CTECTBEHHOTO 0TOOpa Ha TeHO(OH/T
nonyasauuil. Pa3zBurue nozHaBaTeabHOro
MHTEpeca K U3y4eHHI0 OMOJIOTHH B
IIPOLIECCE U3YUYEHUS TOIIOJHUTEIBHOTO
Mmarepuaga yueOHuKa

15

MHUKpPO3BOITIOIHS U
MAaKpO3BOJTOIIHSI

MI/IKPOBBOJ’II-OHI/IH n
MaKpO3BOJIIOI M.
HaHpaBJ’IeHI/ISI 3BOJIFOIINH

OnpeneneHre 0CHOBOMOIATAIOIINX
MTOHATUI: MaKpOIBOJIOLUA,
MUKPO3BOJIIOIUS, TUBEPIeHIINS,
pPEeNpOAYKTUBHAS U30JISILIMS,
BH1000pazoBanHue (reorpaduyeckoe,
HKOJIOTMYECKOE), KOHBEPIeHIUS.
[TponykTuBHOE OOIICHKE U
B3aMMO/ICHICTBHE B IIPOLIECCE
COBMECTHOM y4eOHOI1 1eATeTbHOCTH C
Y4€TOM MO3ULMNA JPYTUX YIACTHUKOB
JEeSTEIBHOCTH IIPU 00CYXKAEHUU
IIPOLIECCOB MAKpO- U

MHUKPO3BOJIIOLUH.

CamocTosrenbHast ”HPOPMallMOHHO-
MO3HABATENbHAs IEATEIBHOCTD C
pa3IMYHBIMH UCTOUHUKAMU
uH(popmanuu o popmax
BU000pa30BaHus, €€ KpUTH4ecKas
OILICHKA W WHTEpIpeTaIysl.
dopmupoBaHre COOCTBEHHO MO3UIUU
110 OTHOIIEHUIO K OMOJIOTHYECKOM
uH(pOpMaInH, TOTy4aeMON U3 Pa3HBIX
HMCTOYHUKOB.

Pa3BuTHE MO3HABAaTEIBHOIO UHTEPECA K
M3Yy4YEHUI0 OMOJIOTHH B TIpOIIecce
U3y4YEeHHsI JOTIOJIHUTEIBHOTO MaTepuana
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yuyeOHHKa
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Hanpasnenus sposironuu

Hanpasnenus
MaKpO3BOJIIOIUU:
OuooruYecKue mporpecc
u perpecc. Ilytu
JOCTHKEHUS
OHMOJIOTUYECKOTO
nporpecca: apomopdos,
HIMOagaIITalus,
JIereHepanus

OnpezneneHre 0OCHOBOIOJIAralOIINX
ITOHATUI: HAIIPABJICHUS SBOJIIOLIAN:
OuosIorn4eckuii mporpecc,
Ouosornueckuii perpecc, apomopdos,
uAMoalanTalus, 1ereHepaus.
[TponykTuBHOE OOIICHHE U
B3aUMOJICHCTBHE B IpoLiecce
COBMECTHOU y4eOHOI IeSATEeTHhHOCTH C
y4€TOM MO3ULUHI IPYTUX YYaCTHUKOB
JESITeTLHOCTH IIPHU 00CYKICHUU
HarpaBJIEHUH 3BOJIIOLIUY.
CamocrosTenpHas HHPOPMALMOHHO-
MIO3HABAaTENbHAs I€ATEIIBHOCTD C
Pa3IMYHBIMHA UCTOYHUKAMU
MHGpOPMALIMK O JT0Ka3aTeNIbCTBAX
ABOJIIOINH, €€ KpUTHUYECKAs! OI[CHKA U
UHTEpIpeTalus.

dopMupoBaHue COOCTBEHHOU MO3UITIU
10 OTHOILEHHIO K OMOJIOrMYeCcKOn
UHPOPMAIINH, TTOTy4aeMON U3 Pa3HBIX
HCTOYHHKOB.

Hcnons3oBanue cpeacts KT B
pELIeHNH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3aIIMOHHBIX
3ajiay, CBSI3aHHbIX C U3yYEHUEM
OCHOBHBIX HalpaBJIEHUH 3BOJIIOLINY.
Pa3BuTHe mo3HaBaTeIbHOrO HHTEpECA K
U3y4eHHI0 OMOJIOTHH B Ipoliecce
W3yUYEHHsI TOTTOJTHUTEIIFHOTO MaTepraa
yuyeOHHKa

I1 15
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[IpuHmmbL
KJIacCU(pUKaIUU.
CucreMmatuka

MHuoroobpa3ue
OpPTaHW3MOB KaK
pe3yNIbTaT dBOJIOLUH.
[TpunIUTIBI
KIIacCHU(pUKAIUH.
Cucremaruka

OrnpezenieHre OCHOBOMOJIAraloOIUX
MOHATHI: CHCTEMaTHKa, OMHOMUHAILHOE
Ha3BaHUE, CUCTEMATUYECKUE KaTerOpHHU:
THII, OTJIEI, KJIACC, OTPS, MOPSIOK,
CEMENCTBO, PO/, BUJI.

[TponykTuBHOE OOIICHHE U
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B3aMMO/JICVICTBHE B IIPOLIECCE
COBMECTHOM y4eOHOU eITeTbHOCTH C
Y4E€TOM MO3HULMM IPYTUX YYaCTHUKOB
JESITeIbHOCTH IIPU 00CYXKAEHUU
MIPUHIIAIIOB KJIacCH(PUKAITIN
opranu3MoB. Pa3zeBuTue no3HaBaTeabHOro
MHTEpeca K U3y4eHHI0 OMOJIOTHH B
IIPOLIECCE U3YUYEHUS TONOJHUTEIBHOTO
MaTepuana yueOnnka CaMoCTOSITeTbHBIH
KOHTPOJIb U KOPPEKIHs yueOHO
JIESATEIIBHOCTH C UCIIOJIb30BAHUEM BCEX
BO3MOXKHBIX PECYPCOB ISl JOCTUKEHUS
IIOCTABJICHHBIX LI€JIEN U pealln3aly
IUIAHOB J€SITENIbHOCTU. JleMOHCTpanus
HaBBIKOB II03HABATEJILHON pediexcu.
[TponykTuBHOE OOIICHHE U
B3aMMOJEICTBHE B IpoLiecce
COBMECTHOH y4eOHOI IeATETHbHOCTH C
Y4ETOM NO3ULUHN APYTUX YYACTHUKOB
JIeSITEIIbHOCTH.

JlemoHcTpanust BIageHus sI3bIKOBBIMU
CpelICTBaMU. Y BEpPEHHOE M10JIb30BaHHE
OMOJIOTNYECKOI TEPMUHOJIOTHEN B
npeaenax M3y4eHHOW TEMBI

JKOCHCTEMHBII YpoBeHb (8 1)

18

OKOCUCTEMHBIN YPOBEHb:
oO11ast XapakTepUCTHKA.
Cpena oburanus
OpPTaHU3MOB.
Okonoruyeckue GakTopsl U
UX BIIMSIHUE HA

opranu3Msl. TojepaHTHOCTh
U aJanTanus

DKOCHCTEMHBII YPOBEHb:
oO11as XapakTepUCTHKA.
Cpena oburanus
OpPTaHU3MOB.
Okonoruyeckue HakTopsl
U UX BIIMSTHUE HA
OpIaHU3MBI.
TosepanTHOCTB

U aJlanTanusl.
[Tpucnocobnenus
OpPIraHU3MOB K JIEHCTBHIO
HKOJIOTMYECKUX (PaKTOPOB

CamocTosTenpHOe OnpeAeTeHUE eTu
yueOHOM NeSTEIIbHOCTH U COCTABIICHUE
e€ mnana. OnpeneneHue
OCHOBOTIOJIATAIOIIUX IMOHSATHI: cpea
obuTaHus, SKoJIorudeckue GaxTopsl
(abuoTnyeckue, OMOTHYECKHE,
AHTPONIOTEHHBIE,

JTUMUTHPYIOIINE), TOJICPAHTHOCTD, 3aKOH
MUHUMYMa, TIPABHUIIO TOJIEPAHTHOCTH,
ananranus. [TpoaykTuBHOE OOIICHHE 1
B3aMMO/ICVICTBHE B IIPOLIECCE
COBMECTHOM y4eOHOU eITeTbHOCTH C
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y4E€TOM MO3ULMM IPYTUX YYaCTHUKOB
JESATENIbHOCTH MPH 00CYX ACHUU BIUSHUS
HKOJIOTHYECKUX (PaKTOpOB Ha
OpraHU3MBlI.

CamocrosTenpHas HHPOPMALMOHHO-
MO3HABATENIbHAS JEATEIbHOCTD C
Pa3IUYHBIMU UCTOYHUKAMHU
nH(pOpMaIUK O MPUCTIOCOOIESHUSIX
OpPTraHU3MOB K JICHCTBHIO PA3IMYHBIX
IKOJIOTHUECKUX (PaKTOPOB, €€
KpUTHYECKasl OL[CHKA U

uHTepnperanus. @opMupoBaHue
COOCTBEHHOM MO3UIIMU IO OTHOIICHHIO K
Ouosornyeckoit nHGopMaIHH,
MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB.
Pa3BuTune nmo3HaBaresrbHOro MHTEpPECA K
M3YYEHUIO OMOJIOTUH B TIPOIECCE
U3y4EHHsI JOTIOJIHUTEIHLHOTO MaTepraa
yueOHHUKa

19

DKOJIOTHUYECKHE
coo0I1ecTBa

buouenos. Dxocucrema.
Knaccudukanms

3KOCHCTEM. broreoieHos.

HckyccTBeHHBIE
DKOCUCTEMBI.
DKOCHUCTEMBI TOPOJIOB.
[Tuiessle cBs3U B
HKOCUCTEME.
IIpoctpancTBeHHAs
CTPYKTypa 3KOCHCTEMBI.
PaznooGpasue
HKOCHCTEM.
B3anMooTHOIIEHN
MOy pa3HbIX
BUJIOB B 9KOCUCTEME.
KpyroBoport BeniecTs u
MIOTOK SHEPTHH B
HKOCHCTEME.

OnpezeneHre 0CHOBOIOATaAlOLINX
MOHSTHUI: OGMOTHYECKOE COOOIIECTBO
(buoreHo3), axocucTeMa, OMOTEOIIEHO3,
OMOTOII, UCKYCCTBEHHbIE
(aHTPOTIOT€HHBIE ) YKOCUCTEMBI:
arpoOHOIIEHO3, IKOCUCTEMA TOPO/Ia,
ropojackoit nanamadt. [ponykrusaoe
oOI1eHne U B3aUMOJIEHCTBHE B Mpoliecce
COBMECTHOM yueOHOU NeITeTbHOCTH

C Y4€TOM MO3UIMNA APYIUX YIACTHUKOB
JeSITeTbHOCTH TP CPaBHUBAHUH
€CTECTBEHHBIX U HCKYCCTBEHHBIX
HKOCHCTEM, TPOOJIEM 3arpsi3HEHUS
aTMochepsl.

CamocTrosTrenbHast ”HPOPMaIlMOHHO-
MO3HABAaTENbHAs IEATEIBHOCTD C
Pa3IMYHBIMI HCTOYHHKAMHA
uHpOpMalru 00 SKOJIOTHYECKUX
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Y cTOoHUYnBOCTE U
JIMHAMHKA SKOCHCTEM.
ITocaencTBus

BIIMSIHUSA IEATEIBHOCTU

YCJIO0BCKa HA S9KOCHUCTCMBI.

Coxpanenue
Oropa3zHooOpasus Kak
OCHOBA YCTOHYMUBOCTH

coobmiecTBax, e€ KpUTHUECKas OLEHKA
MHTEPIIPETALINS.

dopMupoBaHue COOCTBEHHOM MO3UITUU
10 OTHOILIEHHIO K OMOJIOTHYeCKOi
uH(OpMaLINH, TTOJTy4aeMON U3 pa3HBIX
HMCTOYHUKOB. Pa3BuTHE MO3HABATEIHLHOTO
MHTEpeca K U3y4eHHI0 OMOJIOTHH B
MpoLEecce U3yYEHHS TIOTOTHUTEIBHOTO

HKOCHUCTEMBbI Marepuaga yaeOHuKa
20 Buabr B3aMOOTHOIIEHUIH JKOJIOTHYECKHE OmnpenenieHre OCHOBOOJIAraloIIUX 1119
OpPraHU3MOB B JKOCUCTEME. | B3aUMOJIECHCTBHUS HOHATHI: HEUTpAINU3M, CHMONO3
DKonorudyeckas HUIIA OpraHu3MOB B (MyTyanu3M, IpOTOKOOMepanus,
9KOCHCTEME. KOMMEHCAJIN3M, HaXJIEOHUYECTBO,

DKoJIornyecKas HUILA.
3aKOH KOHKYPEHTHOT'O
UCKITIOYCHUSI

KBapTUPAHTCTBO, MAPA3UTU3M),
XUITHUYECTBO, AaHTUOMO3 (aMEHCATH3M,
aJIeNnonaTs, KOHKYPEHIIHS ),
TEPPUTOPUATBHOCTD, 3KOJIOTHUECKas]
HUIIIA, 3aKOH KOHKYPEHTHOTO
uckioueHus. [IponyktuBHoe 00LIEHUE U
B3aMMOJICIICTBHE B Ipoliecce
COBMECTHOM yueOHOU 1eITeTbHOCTH C
y4E€TOM MO3ULIUM IPYTUX YYaCTHUKOB
JeSITEIbBHOCTH NPH 00CYXIEHUU TUIIOB
B3alMOOTHOLIEHUH OpPraHU3MOB B
skocuctemax. OBlajieHre METo1aMu
HAy4YHOTO NT03HAHUS, UCTIOIb3YEMBIMU
npu OMOJIOTUYECKUX UCCIIE0BAaHUX, B
IIPOLIECCE BBIMTOJIHEHUS 1a00paTOPHOM
paboThl «/3yueHne IKOIOrHUeCKOn
HUIIH Y Pa3HbIX BUJIOB PACTCHUID.
Pa3Butne ymeHus o0ObsICHATh
pe3yIbTaThl OMOJIOTHIECKUX
AKCIEPUMEHTOB.

Pa3BuTHe mo3HaBaTeIbHOIO HHTEpPECa K
U3y4eHHI0 OMOJIOTHH B IpoIiecce
M3YYEHHUS JOTIOJHUTEIBHOTO MaTepuraia
yueOHHKa
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Bunosag n
MPOCTPaHCTBEHHAs
CTPYKTYPBI 3KOCUCTEMBI

Bunosas u
MPOCTPaHCTBEHHAs
CTPYKTYPBI 3KOCUCTEMBI.
Tpodudeckas cTpykTypa
9KOCHUCTEMBI

OrnpezesieHre OCHOBOMOJAralOIIUX
MOHSITHUI: BUJIOBasi CTPYKTYpa,
IPOCTPAHCTBEHHAs CTPYKTypa
coo01ecTBa, Tpopuueckas CTpyKTypa,
MUILEBas 1eTlb, TUIIEBAast CETh,
SAPYCHOCTb, aBTOTPOQBL, TeTepOoTPOPHI,
MPOAYLIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
[TponykTuBHOE OOLICHNE U
B3aMMO/ICHCTBHE B IIPOLIECCE
COBMECTHOU y4eOHOI IeSATETHbHOCTH C
y4€TOM MO3ULUNA JPYTUX YIACTHUKOB
JESITETLHOCTH IIPH 00CYKICHUT
Pa3IMYHBIX CTPYKTYP IKOCHCTEM.
OBnasneHre METoJaMi HAy4HOI'O
MO3HAHUS, UCIIOJIb3YEMBbIMH MIPU
OMOJOTrHYECKUX HCCICIOBAHUIX, B
MIPOLIECCE BBIMIOJIHEHUS J1a00paTOPHOM
paboThl «OnHcaHne YKOCUCTEM CBOEH
MECTHOCTH». Pa3BuTHE M03HABATEIHHOTO
MHTEpeca K U3Y4EHHIO OMOJIOTHH B
npoliecce U3y4eHus JONOIHUTEIBHOTO
MaTepuasa yueOHUKa

I1 20
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ITnmeBrie CBSI3M B
9KOCUCTEME

OO0OMeH BeIIECTBOM U
JHEPTUEH B DKOCUCTEME.
ITmmeBble CBA3U B
aKocucteMe. TUmbl
MMUIIEBHIX LICTICH.
IIpaBuio 3KOJIOTMYECKOU
MApaMU/IbI

Omnpenenenre 0CHOBONOIATraloInX
MOHSTHIA: TIUIIEBAas 1IeTb: JEeTPUTHA,
MacTOUIIHAS; TUpaMUIa: YHUCET,
O6romacc, SHEpTruu; IPaBUIIO
HKOJIOTMUYECKON MHpaMUIbI.
[IponykTuBHOE OOIIEHHE U
B3aMMOJICVICTBHE B IIpOLIECCE
COBMECTHOM y4eOHOU eITeTbHOCTH C
Y4€TOM MO3UIUNA JPYTUX YIACTHUKOB
NEATeTLHOCTH TIPU 0O0CYKICHUHN
MUIIEBBIX CBS3EH B PA3IMYHBIX
HKOCHCTEMAX.

CamocTtosTenbHast ”HPOPMAIIMOHHO-
MMO3HaBaTeNIbHAS IeITEILHOCTD C
pa3IMYHBIMA UCTOYHUKAMU
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uHpopManru 00 0COOEHHOCTAX
MUIIEBBIX CBSI3EH B PA3INYHBIX
JKOCHCTEMAX, €

KpUTHYECKasl OL[CHKA U MHTEPIpETaIusl.
dopMupoBaHue COOCTBEHHOM MO3UITUU
10 OTHOILIEHHIO K OMOJIOTHYeCcKOi
uH(pOpMAaLINH, TTOJIy4aeMON U3 Pa3HBIX
MCTOYHUKOB. Vcronb3oBaHue CpesicTB
HKT B pemieHun KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OpPraHU3alMOHHBIX
3anad. Perenne 6uonornyeckux 3aaau
Ha MPHUMEHEHUE 3KOJIOTUYECKUX
3aKOHOMEpHOCTEH (TIpaBuI).

Pa3BuTune nmo3HaBaresrbHOr0 MHTEpPECA K
M3YYEHUIO OMOJIOTUH B TIPOIECCE
M3YYEHHUS JOTIOJHUTEIBHOIO MaTepuaia
yueOHUKa

23 KpyroBopor BermiecTs [ToToku sHEPTUM U Omnpenenenre 0CHOBONOIATAlOIINX 122
" IPCBpalICHUC SHEPTHUU B BCIICCTBA B OKOCHUCTEMAX. MMOHSTHI: TIOTOK: BCIICCTBA, SHCPTHUU,
9KOCUCTEME Oco0enHocTH TIepeHoca OMOTeHHBIE 3JIEMEHTHI, MAKPOTPO(HBIE
SHEPTUH B 3KOCUCTEME. BEIIECTBAa, MUKPOTPO(HBIE BEIIECTBA.
KpyroBopor BeniecTs u [TponykTHBHOE OOILIEHUE U
IIPEBpAIlEHNE SHEPTUU B | B3aUMOJICHCTBHE B ITPOLIECCE
HKOCHCTEME COBMECTHOM y4eOHOM JeATEIbHOCTH C
Y4E€TOM MO3HUIMM IPYTUX YHaCTHUKOB
JEeSTEIbHOCTH IIPU 00CYXKAEHUU
KpyroBOpOTa BEUIECTB U MIPEBPALLEHUS
OHEPTIHUU B SKOCHUCTEMAX. Pazsutne
[I03HABATEJILHOIO UHTEpPECA K U3YUEHUIO
OMOJIOTHH B Mpoliecce U3yUeHUs
JOTIOJTHUTEITFHOTO MaTepuana yueOHuKa
24 DKOJIOrMY€ecKasi CYKIECCHsl. | DKOoIornyecKkas OrnpezenieHre OCHOBOMOJIAraloInuX I 23

ITocaencTBUA BIUSIHASA
NeATEILHOCTH YeIOBEKA Ha
3KOCHUCTEMBI

CyKIlecCUs U €€ 3HaUYCHHUE.

Craguu cykueccuu.
ITocaencTBUA BIUSIHASA
JIeSITeIIbHOCTH YelIOBEKa
Ha YKOCHCTEMBI

MOHSTUI: CYKIIECCHs, 001IIee TbIXaHUE
coo0011IecTBa, MepBUYHAS ¥ BTOPHYHAS
cykneccuu. [IponykTuBHOE 00IIICHNE U
B3aMMO/ICVICTBHE B IIPOLIECCE
COBMECTHOM y4eOHOU eITeTbHOCTH C




y4E€TOM MO3ULMM IPYTUX YYaCTHUKOB
nesrenpbHoCTH. OBaieHre METOJaMU
Hay4HOI'O [T03HAHMS, UCIIOJIb3yEMbIMU
pyu OMOJIOTUYECKUX UCCIIEIOBAaHUSX, B
nporiecce BHITOTHEHUS J1a00paTOpHOM
paboTsl «MopaenupoBaHue CTPYKTYp U
IIPOLIECCOB, IPOUCXOAIUX B
HKOCHCTEMaXx (Ha MpUMepe aKBapruyMa).
Pa3Butue ymeHus o0ObsICHATH
pe3yIbTaThl OMOJOTUIECKIX
SKCIIEPUMEHTOB.

Pa3BuTune mo3HaBaresibHOr0 MHTEpPECA K
M3YYEHUIO OMOJIOTUHU B TIPOIECCE
M3Yy4EeHUs JONOJHUTEIBHOIO MaTepHUaIa
yueOHHUKa

25

O6o0maromuit ypok

CaMocToATeIbHBIA KOHTPOJIb U
KOPPEKIHs y4eOHO e TETFHOCTH C
UCII0JIb30BaHUEM BCEX BO3MOXKHBIX
PECYPCOB JUIsl JOCTUKEHUS
IIOCTABJICHHBIX LI€JIEH U pealln3alyu
IUTAHOB JeSITeNbHOCTU. JleMOoHCTpanus
HaBBIKOB MI03HABATEJILHON pedIIeKcu.
[IponykTuBHOE OOIIEHHE U
B3aMMOJICVICTBHE B IIpOLIECCE
COBMECTHOM yueOHOU 1eITeTbHOCTH C
y4E€TOM MO3ULMN IPYTUX YYaCTHUKOB
JEATENBHOCTH. JleMOHCTpanys BIaAcHUS
A3BIKOBBIMU CPEICTBAMH. Y BEpEHHOE
M0JIb30BaHKE OMOJIOTUYECKO
TEPMHUHOJIOTHEN B Mpejenax n3y4eHHON
TEMBI

IHoBTOpHUTH I/1aBY

buocdepnslii ypoens (94)

26

buocdepHslit ypoBeHb:
o0I1ast XapakTepUCTUKA.
buocdepa — rmobanpHas
sKkocucrteMa. Yuenue B. H.
Bepnanckoro o 6mocdepe

buocdepnslit ypoBeHb:

o0111as1 XapaKTepUCTHKA.

CrpykTypa
(KOMITOHEHTHI) U
rpaHullbl OnocQepsl.

CamocTosITeTbHOE OTpeIeTICHHE TSN
yueOHOM NesTEeNIbHOCTH U COCTaBIICHUE
e€ rurana. Onpezenenne
OCHOBOTIOJIATAIOIIUX MOHSATHI:
ounocdepa, Hoocdepa, KUBOE BEIIECTBO,
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VYuenue B. U.
Bepnaackoro o
ouocdepe. Kusoe
BEIIECTBO U €r0 POJib B
ouocdepe.

Hoocdepa. Kpyeosopomwi
sewecms 8 buocghepe

OHMOreHHOE BEIIECTBO, OMOKOCHOE
BenlecTBo. [IpoaykTuBHOe oO1ieHune u
B3aMMO/ICHICTBUE B IIPOLIECCE
COBMECTHOH y4eOHOU IeITeTbHOCTH C
Y4E€TOM MO3HULMM IPYTUX YYaCTHUKOB
JESTEIIbHOCTH MPU O0CYKICHUH
CTPYKTYpBI U TPaHHIIBI OHOChEpHI.
CamocTtosrenbHast ”HPOPMAIIMOHHO-
MO3HABATENbHAS ICATEIBHOCTD C
pa3IMYHBIMA HCTOYHUKAMU
uHpopmanuu 06 yaennu B. U.
Bepnaznckoro o 6uocdepe, ponu
YyeloBeKa B U3MEHEHUU Ouocdepsl, eé
KpUTHYECKAsI OI[CHKA U
uHTepnpetanus. DopMupoBaHue
cOOCTBEHHOM MMO3ULIMHU IO OTHOLIEHUIO K
Ounosornueckoi nH(popMaIuu,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.
Pa3BuTHe mo3HaBaTeIbHOTO HHTEpPECa K
U3y4eHHIO OMOJIOTHH B TIPOIIECCe
W3YYEHHUS JOTIOHUTEIHHOTO MaTepuania
yueOHUKa

27

Kpyrosopot Bemniects B
ouochepe

I'moGanbHbIH
OMOTreOXUMHYCCKHI
KPyrOBOPOT
(6roreOXUMHUYECKHI
IIUKIT). 3aKOH
r7100aJTBHOTO 3aMBbIKAHUS
OMOTreOXUMHYECKOTO
KpyroBopora B 6uocdepe.
Kpyzoeopomwi sewjecms 6
ouocghepe

OmnpezneneHre 0CHOBOIOATAIOIIIX
MOHSTHH: OMOr€OXUMHYECKUN TUKII,
3aKOH T7100aTbHOTO 3aMBIKaHUS
OMOTeOXMMHYECKOr0 KPyroBOopoTa

B Onocdepe. [IpoaykTuBHOE 00IIIEHUE U
B3aMMO/ICVCTBHE B IIPOLIECCE
COBMECTHOH y4eOHOIl 1eATeThbHOCTH C
YYETOM IMO3HIHNA JPYTUX YIACTHUKOB
JESTEIILHOCTH MPU O0CYKIACHUH
KpyroBOpPOTOB BEIIECTB B Ouocdepe.
CamocTtosTenpHast ”HPOPMAIIMOHHO-
MO3HABATEIIbHAS JICATEIIEHOCTD C
pa3IMYHBIMH UCTOYHUKAMU
nH(popManuu 0 OUOTEOXUMHUIECKOM
KpPYroBOpOTe BelecTB B Ouocdepe, eé
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KPUTHUYECKAsI OLIEHKA U UHTEPIIpETalUs.
dopMupoBaHre COOCTBEHHOM MO3UITIH
10 OTHOIICHHUIO K OMOIOTHYECKOM
uH(pOopMalnH, MOJTy4aeMOl U3 Pa3HbIX
HMCTOYHHUKOB. Pa3BuTHE O3HABATEIHLHOTO
MHTEpeca K U3Y4EeHUIO OMOJIOTHH B
MpoILIeCcCe U3YUEHHUSI IOMOJTHUTEIIBHOTO
MaTepuasa yueOHuKa

28 DBodrorus ornochepsl OCHOBHBIE ATaIbI OrnpezesieHre OCHOBOMOJIAralOIIUX 126
pa3Butus 6nochepsi. noustuii: popmanus Mcya, nepBUUHbII
3aposxaeHue Ku3HU. Posb | OylbOH, METAHOT€HHBIE APXEHU.
npoueccoB porocunte3a | [IpogykruBHoe oOiieHne u
Y JIBIXaHUS B SBOJIFOIHH B3aMMOJICHCTBHE B TIPOIIECCE
ouocdepsl. Bnusaue COBMECTHOM y4eOHOIl 1eATeTbHOCTH C
YeJIOBEKa Ha SBOIONUIO | YIETOM MO3UIUH APYTHX YIACTHUKOB
o6uocdepsl. [ 1ob6anbHbIe | IEATEIBHOCTH IIPU 00CYKICHUN
AHTPOIIOTCHHBIC po0JieM dBoIroHH Ornochepsl U poTH
U3MeHeHus B bnochepe yenoBeka B Heil. CamocTosiTenbHas

WH(OPMAIMOHHO-TIO3HABATEIIbHAS
JESITENIbHOCTD C Pa3IMYHbIMU
HUCTOYHUKAMHU WHPOpMAITUU 00
sBoIOIIMU Orochepsl, e€ KpuTndeckas
OIICHKA W MHTEPIIPETAITHSL.
dopmupoBaHUE COOCTBEHHON TTO3UIIHH
110 OTHOIIEHUIO K OMOJIOTHYECKOM
uH(pOpMaIIH, TOTy4aeMON U3 Pa3HBIX
HMCTOYHUKOB. Pa3BuTHe mo3HaBaTeIbHOTO
MHTEpeca K U3Y4EeHUIO OMOJIOTHH B
MPOLIeCCe U3yUEHUS TOMOTHUTEIBHOTO
MaTepuaia yueOHUKa

29 [Ipoucxoxnenue xu3nu Ha | ['umoTe3nt OrnpesiesieHre 0CHOBOTIOJIAralouX I 27

3emiie

MIPOUCXOXKIACHUS KUZHU
Ha 3emiie. COBpeMEHHBIE
MIPEJICTABICHHUS O
BO3HUKHOBEHHH KH3HH.
OCHOBHBIE dTaNbl
SBOJIIOIUHN

MOHATUI: KPEAlMOHU3M, TUIIOTE3A
CTallMOHAPHOTO COCTOSIHUSA, TUIIOTE3a
CaMOIIPOU3BOJIBHOIO 3aPOKICHUS
YKU3HU, TUIIOTE3a MaHCIIEPMUHM, TUIIOTE3a
OMOXMMHYECKOH IBOJIOINH, A0UOTEHES,
runore3a PHK-mupa. [IpoaykrusHoe




OpraHUYecKOro MUpa Ha
3emie. I'nmoresnt
MIPOUCX 0K ICHUS
YKapHOT

oOIIeHNe U B3aNMO/ICICTBHE B IIpoOIIecce
COBMECTHOM y4eOHOU eITeTbHOCTH C
Y4E€TOM MO3HULMM IPYTUX YYaCTHUKOB
JESTENIbHOCTH MPH 00CYXACHUU THIIOTE3
IIPOUCXOXKACHUS XKU3HU Ha 3eMIIe.
CamocTtosrenbHast THPOPMAIIMOHHO-
[I03HABATENIbHAS JEATENBHOCTD C
pa3IMYHBIMH UCTOUHUKAMU
UHPOPMALIUU O IPOUCXOKIACHUH KUZHU
Ha 3eMiie, €€ KpUTHUECKas OLICHKA U
MHTEPIIPETALINS.

dopMupoBaHrue cOOCTBEHHOU MO3UIUU
[0 OTHOIIEHHIO K OMOJIOTHUYECKOM
uH(popMalny, NOIy4aeMON U3 pa3HbIX
MCTOYHUKOB. Pa3BuTHe MO3HABaTEIHLHOTO
MHTEpeca K U3Y4EHHIO OMOJIOTHH B
MPOLIeCCe U3yUEHUS TOMOTHUTEIBHOTO
Marepuaga yaeOHuKa

30

OCHOBHBIE dTaIIbI
SBOJIIOIIMHM OPraHUYECKOrO
Mupa Ha 3emJiie

OcCHOBHBIE 3TaNbl
9BOJIFOLIUHU
OpPTaHMYECKOTO MHpa Ha
3emite. ['eomoruueckas
ucTopus 3eMiu

OrnpezesieHre OCHOBOMOJATAIOITUX
MOHATHUI: P0H, 3pa, MEPUO/, I0Xa,
KaTapxei, apxeu, mpoTepo30H,
danepo3oit, maneo3oi, Me30301,
KaitHO3011, KeMOPHUii, OPJIOBUK, CHITYD,
JIEBOH, apOOH, EPMb, TPHAC, IOpa, Me,

MaJIeOre¢H, HECOrcH, aHTPOIIOI'CH, I'OJIOIICH.

[TponykTHBHOE OOILIEHNE U
B3aMMOJICVCTBHE B IIpOLIECCE
COBMECTHOM yueOHOU IeITeTbHOCTH C
y4E€TOM MO3ULMN IPYTUX YYaCTHUKOB
JESITEIbHOCTH MPHU 00CYKACHUU
npo0JeM BOZHUKHOBEHUS U Pa3BUTHS
*u3HM Ha 3emie. CaMOCTOsTeNbHAS
MH(OPMALMOHHO-TI03HABAaTEIbHAS
JESITEIbHOCTD C Pa3IMuYHbIMU
UCTOYHHUKaMU UH(opMaru 0o
OCHOBHBIX 3Tarax 3BOJIOLUN
OpPraHMYECcKOro MUpa Ha 3eMiie, €
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KPUTHYECKAsl OIICHKA U MHTEPIIPETAIIHS.
dopMupoBaHre COOCTBEHHOM MO3UITIH
10 OTHOIICHHUIO K OMOIOTHYECKOM
WHPOPMAIIHH, TTOTYy4aeMON M3 Pa3HBIX
UCTOYHHKOB.

Pa3BuTHne nmo3HaBaTeIbHOrO HHTEpECa K
M3y4eHHIO OMOJIOTHH B TIpOIIecce
U3YUYEHHUSI TOTIOJIHUTEIILHOTO MaTepraa
yueOHHUKa

31

:‘)BOJ'IIOHI/IH YECJI0OBCKAa

Pa3Butue B3risa10B Ha
IIPOUCXOXKICHNE
yenoBeka. CoBpeMeHHbIe
IIPEJICTaBICHUS O
IPOUCXOXKAECHUU
YeJI0BEKa. DBOJIIOLIUS
4eJIoBeKa
(a"TpoOMOTEeHE3).
JBrKy1ue cuiibl
aHTpornorenesa. Pacel
4eJI0BEKa, UX
IIPOUCXOXKACHUE U
ennHcTBO. Kputnka
pacuzma

OnpezneneHre 0CHOBOIOATral0LINX
ITOHATUI: aHTPOIIOIEHES, YEIIOBEK
pa3zymubiii (Homo sapiens),
aBCTPAJIONUTEKOBBIE, JIIOU
(apXaHTpOIIbI, AJIEOAHTPOIIBI,
HEOAHTPOIIbI ), COITUATIBHBIE (PAKTOPHI
aHTpoIIoreHesa (TpynoBas 1esTeIbHOCTb,
00IIeCTBEHHBII 00pa3 )KU3HHU, peyb,
MBILIEHHE), pachl (EBpONICOUIHAS,
MOHI'0JIOM/IHAs, aMEpUKaHOUIHAS,
HETrpouHAsA, aBCTPAJIOUIHAS), PACU3M.
[IponykTuBHOE OOIIIEHHE U
B3aMMO/JIEVICTBHE B IIPOLIECCE
COBMECTHOM yueOHOU IeITeTbHOCTH C
y4E€TOM MO3ULMN IPYTUX YYaCTHUKOB
JeSITEIbBHOCTH MPU 00CYKACHUU
pacorenes3a. CaMOCTOSTENIbHAS
MHGOPMALMOHHO-TI03HABaTEIbHAS
JeSITENIbHOCTD C Pa3IMYHbIMU
UCTOYHHUKaMHU MH(opMaIuu 0o
aHTpoIoreHes3e, €€ KpUTUIECKas OleHKa
U uHTepnperanns. PopmMupoBaHue
CcOOCTBEHHOM MO3UIIMH 10 OTHOIIEHHIO K
Ouosiornyeckoit uHpopMaIuH,
MTOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.
Hcnons3oBanue cpeacts UKT B
peleHNH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OpraHU3allMOHHbIX
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3a/1a4, CBSI3aHHBIX C U3YYEHUEM
BOITPOCOB 3BOJIIOLIMH YEIOBEKA.
Pa3BuTune nmo3HaBaresbHOro MHTEpPECA K
M3YYEHUIO OMOJIOTHUHU B IIpOIECcCe
M3YUYEHUS JOTOJHUTEIBHOTO MaTepralia
ydeOHHKA
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Ponp uenoBeka B Guocdepe

Ponb yenoseka B
ounocdepe. Uenosek u
JKOJIOTUYECKUI KPU3HC.
Ilytu BBIXOA U3

9KOJIOT'MYCCKOro Kpu3unca.

[TpoGaembl ycTORYMBOTO
pa3BUTHSL.

Ilepcnexmuebwi pazeumus
Ouon02UYecKUX HaAYK

OnpeneneHre 0CHOBOIOIATraloIIUX
MOHATHI: YCTOMYMBOE pa3BUTHE.
[TponykTuBHOE OOIICHHE U
B3aMMO/ICIICTBHE B Ipoliecce
COBMECTHOU y4eOHOI IeATeTHbHOCTH C
Y4ETOM NO3ULUHN APYTUX YYACTHUKOB
JESITEIIBHOCTH NPU OOCYKACHUU POJIU
yeyoBeka B onocdepe.
CamocrosTenpHas HHPOPMALMOHHO-
MO3HABATENIbHAS JEATENBHOCTD C
Pa3TMYHBIMA HCTOYHUKAMU
uH(popMaInu o MpodiieMax YCTOWYHUBOTO
pa3BUTHS, €€ KpUTUYECKAs OLIEHKA U
MHTEPIIPETALINS.

dopMupoBaHue cOOCTBEHHOM MO3UITIH
10 OTHOILEHHIO K OMOJIOrMYECKON
uH(pOopMalnH, MOJIy4aeMON U3 pa3HbIX
UCTOYHUKOB. OBlIailcHUE METOIAMU
HAy4YHOTO MTO3HaHUs, UCTIOIb3YEMbIMU
npu OMOJIOTUYECKUX UCCIIEOBAaHUAX, B
npoliecce BHIIOJHEHUs yueOHO-
HCCJIEI0BATENbCKOro mpoekTa «OLeHka
AHTPONOTEHHBIX U3MEHEHHH B IPUPOICY.
Pa3Butne ymeHus: OOBICHATD
pe3yabTaThl OMOIOTUYECKUX
HKCIIEPUMEHTOB.

Pa3BuTHe Mo3HaBaTENIBHOIO UHTEPECA K
M3Yy4YEHUI0 OMOJIOTHH B TIpOIlecce
W3YYEHUS JOTIOTHUTEIHHOTO MaTepuaia
yueOHUKa

1130
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O06o0marmuii ypok

CamMocToATeIbHBIH KOHTPOJIb U

IloBTOpPUTH I1ABY




KOPPEKIHs yueOHO e TeTbHOCTH C
MCIIOJIb30BaHNUEM BCEX BO3MOMKHBIX
peCypcoB I AOCTHKEHUS
MOCTaBJICHHBIX IIeJIeH U peain3aliuu
IUTAaHOB JIESATETHLHOCTH. JleMOHCTpanus
HABBIKOB IMO3HABATEIbLHON PEQIICKCHH.
[TponykTuBHOE OOIICHHE U
B3aMMOJICIICTBHE B Ipoliecce
COBMECTHOH y4eOHOI IeSATeTHHOCTH C
Y4E€TOM MO3ULMM IPYTUX YYaCTHUKOB
JeSTeNIbHOCTH. JleMoHCTpanys BlaAeHUs
SI3BIKOBBIMH CPEJICTBAMH. Y BEpEHHOE
MOJIb30BaHKE OMOJIOTHYECKON
TEPMUHOJIOTHEN B TIpeAesax N3y4eHHOM
TEMBI

34 O6006marmui ypok- IlonBenenue UTOoroB JleMOHCTpaIusi HABBIKOB
KOH(epeHIHS u3ydeHus Kkypca «O0mas | mo3HaBaTeIbHON peduieKcuu.
ouonorus», B ToM uncie | [IpoaykTuBHOE oOIIeHHE U
BBITTOJIHEHHS y4eOHO- B3alMO/ICIICTBHE B Ipoliecce
MCCIIE0BATENbCKON U COBMECTHOM y4eOHOI1 1eATeTbHOCTH C
IIPOEKTHOMN Y4ETOM MO3HUIMM IPYTUX YHACTHUKOB
paboThI JESATEIIBHOCTH.
JlemoHcTpanust BIageHus sI3bIKOBBIMU
CPEICTBAaMU. Y BEPEHHOE M10JIb30BaHHE
OMOJIOrMYeCKON TEPMUHOJIOTHEN.
JlemoHcTpanus BIaacHUs IpuéEMamMmu
yueOHO-UCCIIeI0BATENLCKON 1
MIPOEKTHOM eI TEIbHOCTH
35 PesepBHOE Bpemst
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