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I[TOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma coctaBieHa Ha ocHoBe dDenepanbHOTO ['ocynapcTBEeHHOrO CTaHAapTa, MPOTrpaMMBI IO OMOJIOTHH Ui 00IIe00pa3oBaTeNIbHBIX
mkon (cOopuuk buonorus. Paboune mnporpammel. Ilpenmernas nuHus yueOHUKOB «Jluams >xm3um». 10—11 xmaccer: ywe6.mocoOue st

00111e00pa3oBaTeIbHBIX. Opranu3anuii: 0a3oBbiii ypoBerb / B. B. Ilaceunmk, I'. T'. IllBemos, T. M. EdumoBa. — M. : Ilpocsemienune, 2023),
MOJIHOCTBIO OTpaXkaromie conepkanue lIpuMepHON TporpamMMmbl, C JOMOJHEHUSMHU, HE MPEBHIIAIOIIMMUA TPEOOBaHHS K YPOBHIO MOITOTOBKHU
00y4arommxcs.

HA OCHOBe:

e [Iporpamma: IIporpamma o Ouosioruu Jijis 00Ie00pa3oBaTeIbHBIX IIKOJ (COOpHUK brosorus. Paboune mporpammel. [IpeameTHast JIMHUS
yueOHUKOB «JIunus sxu3am». 10—11 kmaccel: yueb. mocoOue ans oOuieoOpa3oBaTeNnbHBIX. OpraHu3anuii: 0a3oBblii ypoBeHb / B. B.
[Taceunuk, I'. I'. lIBeno, T. M. E¢pumosa. — M.: IIpocBemenne, 2023

® VuyebHuk: buomnorus. 10 ki.: yueOHHK 11 00meoOpa3zoBarenbHbIX yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunnk, A.M.PybuoB: - M.,
[Ipoceemenue. 2023 .

[Ipemmaraemass pabouas mporpaMma pean3yeTcsl MpU HUCIOJIb30BaHUM yueOHUKOB «buonorusa. 10 kimace» u «buwonorms. 11 xmace» mopg
penakiueit mpodeccopa B. B. [Taceunuka. [Iporpamma coctaBieHa B COOTBETCTBUU C TPEOOBAHUSAMU K pe3ylbTaTaM CpPEIHEro o0Iiero oopa3oBaHus,
yTBepKAeHHBIMU DesiepalibHbIM roCyAapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIaPTOM CPEIHETO
o011ero oopazoBaHusl.

[Iporpamma paspaboTtaHa ¢ y4€TOM aKTyaJbHBIX 3a/ad OOy4eHHs, BOCIUTAHUSA M pa3BUTHUs oOydarommxcs. [IporpaMma yduThIBaeT yCJIOBHS,

HEO0OXOIUMBIE IS Pa3BUTHUS JTUUYHOCTHBIX U TIO3HABATEIBHBIX Ka4eCTB 00YYarOIIMXCS.
[Tporpamma BkITFOUAET 00s3aTENBbHYIO YacTh YUeOHOTO Kypca, U3IoXKeHHYI0 B «[IpumMepHOl OCHOBHOW 00pa30oBaTeIbHOM porpaMme 1Mo OMOJIOTHH Ha
yYpOBHE cpefHero obmero oOpa3oBaHUS» W paccyhTaHa Ha 68 dacoB. B mporpamme cofaepkKuTcs TPUMEPHBIM TEpedeHb IabOpaTOpHBIX H
MPAKTUYCCKUX pa60T, HE BCC U3 KOTOPLIX 00s13aTeIbHBI JJIs1 BBIITOJIHCHUS. Yuurenr MoXKeT BBI6paTB M3 HUX TC, OJId MPOBCACHHA KOTOPBIX €CTb
COOTBETCTBYIOIIUE YCIOBHS B IIKOJIE.

OcBoenue mporpamMmbl 10 OHONOrHM OOECTIeYMBAET OBJIAJCHHWE OCHOBAMH yUeOHO-HCCIIEOBATENILCKON NIESTENFHOCTH, HAayYHBIMH METOJaMHU

pElIeHUs Pa3INYHbIX TEOPETHUECKUX U MPAKTUIECKUX 33]1a4.

Nzyuenne 6momornu Ha 6a30BOM YpOBHE OPHUEHTHPOBAHO Ha obecreueHne o0Iieo0pa3oBaTeIbHON 1 OOIIEKYIBTYPHOM MOITOTOBKH BBITYCKHUKOB.

Ha 6a3zoBoM ypoBHE u3ydenue npeamera «bruonorusy», B 4actu GopMUPOBaHUS Y 00YJAIOIINXCS HAYYHOTO MUPOBO33PEHHS, OCBOCHHUS OOIICHAYUIHBIX
MCTOOO0B, OCBOCHUA IMTPAKTUYCCKOTO IPUMCHCHW A HAYYHBIX 3HaHI/II\/'I, OCHOBAHO Ha MCXKIPEAMETHBIX CBA3AX C IMPEAMETAMU oOJacreit €CTCCTBCHHBIX,
MaTEeMaTHYECKUX ¥ TYMaHUTAPHBIX HAYK.



OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

B cucreme ectecTBeHHO-HAYYHOTO 0Opa3oBaHMs OMOJIOTHS KaK Y4eOHBIH MpeAMET 3aHMMAaeT BaXHOE MECTO B (POPMHUPOBAHUU: HAYYHOW KapTHUHBI
Mupa; GYHKIUOHATIBHON IPaMOTHOCTH, HEOOXOAUMOMN /17151 TOBCETHEBHOM H3HH; HABBIKOB 3/I0POBOr0 U 0€30IIaCHOTO IS YeJIOBEKa U OKpY’Karollen
cpeabl o0pasa *KU3HU; IKOJIOTHUECKOTO CO3HAHUS; IICHHOCTHOTO OTHOLICHHUS K JKUBOM MPUPOJAE U YEIIOBEKY; COOCTBEHHOMN MO3UIMU 110 OTHOIICHUIO K
Ouosiornyeckoil MH(GOpMAIMK, IOJYyYaeMOil M3 pa3HbIX MCTOYHUKOB. M3ydeHue OMOJIOTMU CO3JaeT YCJIOBHS JUIsl POPMHUPOBAHUS y OOYHYaIOLIMXCS
MHTEIJUICKTYaJIbHBIX, TPAKJAHCKIX, KOMMYHUKAIIMOHHBIX 1 HH(POPMAIIMOHHBIX KOMITETCHIINH.

N3yuenue kypca «buosiorus» B cTapiuei Koje HalpaBIeHHO Ha pellieHue CIeIyIoIuX 3aAay:

1) dopmupoBaHre cucTEMBI OMOTOTUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON KapTUHBI MHPA;

2) pa3BUTHE JIMYHOCTH OOYHYAIOUIMXCS, UX MHTEIUIEKTYaJlbHOE M HPABCTBEHHOE COBEPLICHCTBOBaHME, (DOPMUPOBAHME Y HUX T'yMaHHUCTHYECKHX
OTHOIIEHUH U 3KOJIOTUYECKH 11€JIECO00PA3HOI0 NOBEAECHUS B OBITY U TPYIOBOM 1€ATEIbHOCTH;

3) BbIPaOOTKY HMOHMMaHMs OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU OMOJIOTHH, a Takke (OPMHPOBAHUE OTHOIIEHUS K OHMOJIOTMM KAaK BO3MOXKHOM
obnactu Oyaymiei MpakTHYECKOM IeATEITBHOCTH.

Ilesmm Guosiornyeckoro oopazoBaHusl B cTaplueil mkosie GopMyIMPYIOTCS Ha HECKOJIBKUX YPOBHSX: INTOOAJIBHOM, METANPEIMETHOM, JTUYHOCTHOM
U IPEIMETHOM, Ha YpOBHE TpeOOBaHMM K pe3ysibTaTaM OCBOEHUS COJEPKaHUs MIPEAMETHBIX IIPOrpamMM.

['moGanpHble e OMOJIOTMYECKOTO OOpa3oBaHMs SIBISAIOTCS OOIIMMHU JJIi OCHOBHOM M CTaplle IIKOJBI U ONpEeAessIoTCS COLMAIbHBIMU
TpeOOBaHUSAMH, B TOM 4YMCJIE M3MEHEHHEM COLUAIbHON CUTyallUM pa3BUTHS — POCTOM MH(OPMALMOHHBIX MEpPErpy30K, U3MEHEHHEM XapakTepa U
CIOCOOOB OOIEHUS M COLMANBHBIX B3auMOJCHCTBUN (00BEMBI M CHOCOOBI MOMYy4YeHHUS WH(POpPMALUU MOPOXKAAIOT psZi 0COOEHHOCTEH pa3BUTHUS
COBpPEMEHHBIX MOJAPOCTKOB). Hanbosee npoayKTUBHBIMU 7Sl pELIEHUs 3a/1ad pa3BUTHS MOAPOCTKA SBIIAIOTCS COMOMOpPAJbHAS U MHTEJUIEKTyallbHAs
B3pPOCJIOCTb.

[Tomumo 3TOro, rinobanbHble LEAH (DOPMYIHPYIOTCS € Y4ETOM pPacCMOTPEHHUs OMOJIOTMYECKOTO 00pa3oBaHUsl KaK KOMIIOHEHTAa CHCTEMbI
00pa3oBaHMs B LIEJIOM, [TI0O3TOMY OHH SBJISIOTCS Hanboee OOIMMHU U COLIMANIBHO 3HAYMMBIMH.

C yuéToM BbIIIEHAa3BaHHBIX MOJX00B INI00ATBLHBIMU LEISIMU OMOJIOTUYECKOTO

00pa3oBaHUs SABISIOTCS:

— COUMAJIM3AUMA O00YYaIOIIMXCS KaK BXOXKJIEHHE B MHUDP KYJbTYphl U COLIMAJIBHBIX OTHOLIEHHH, OOecreunBaroliee BKIIOYEHHUE YyJalluxcs B TY
WA UHYIO TPYIIy 100 OOIIHOCTh — HOCHUTENS €€ HOPM, IEHHOCTE!, OpUEHTAIlUH, OCBaUBAEMBIX B IIPOIECCE 3HAKOMCTBA C MUPOM >KUBOW MTPUPO/IBI;
— npuodlIeHue K II03HABaTeNIbHOM KyJIbType KakKk CHCTEME IIO03HaBaTENbHBIX (HAyYHBIX) IIEHHOCTEH, HAKOIMJIEHHBIX OOIIeCTBOM B cdepe
OMOJIOTNYECKOI HayKH.

[TomuMmo 3TOTO, OHOIOTHYECKOE 00pa30BaHNE HA CTAPIIICH CTYNEHU TPU3BAHO OOCCTIICUHTh:

— OpPHEHTALHMI0 B CHCTEME 3THYECKHX HOPM M IHEHHOCTEH OTHOCHTEIbHO METO/OB, PE3YJIbTAaTOB M JOCTHKEHMHA COBPEMEHHON OHOIOTHYECKOM
HayKH;

— pa3BHUTHe [T03HABATENIBHBIX KAUEeCTB JINYHOCTH, B TOM YHCJIE€ TO3HABATEIbHBIX HHTEPECOB K U3YyUEHUIO OOLINX OMOIOTHYECKUX 3aKOHOMEPHOCTEH 1
caMOMy IpOLIECCy HayYHOI'O TIO3HAHUS;



— oOBJajeHHe Y4eOHO-TIO3HABATEIBHBIMU U  LIEHHOCTHO-CMBICIOBBIMU KOMIETEHTHOCTSIMH  JIJIs1  ()OPMHUPOBAHUS  IO3HABATEIbHOU U
HPABCTBCHHOW KYJIBTYPbl, HAYYHOTO MHPOBO33PCHHS, a TaK)Ke METOJOJIOTHEH OMOJOTHYECKOro SKCIIEPUMEHTa M JJIEMEHTAPHBIMH METOJIaMHU
OMOJIOTrMYECKHUX UCCIIEIOBAHUNL;

— ¢opMHUpOBaHHUE SKOJIOTUYECKOTO CO3HAHUS, IECHHOCTHOTO OTHOLIEHUS K KUBOW MPUPOJIE U YETOBEKY.

MECTO KYPCA BUOJIOTYM B YYEBHOM IIJIAHE

KonmgecTBo yacoB, OTBOJMMOE Ha HW3YYCHHE OHOJOTHU B CTApIICH IIKOJIC, 3aBHCHT OT YYeOHOro IUIaHa, YTBEPIKIACHHOTO 00pa3oBaTElbHOM
opranuzanueii. Jlannas pabouasi mporpaMMa pacCyrTaHa Ha MpoBeAeHHE | yaca KIACCHBIX 3aHATUN B HEAETIO MPU W3YYCHHUH MpEIMeTa B TEUCHHE
neyx et (10 u 11 xmaccsr). O61miee yuciio yaeOHBIX 9acoB 3a 2 roja o0ydeHus coctaBiser 68 4, u3 aux 34 4 (1 4 B Henemo) B 10 xiacce, 34 1 (1 u B
Henento) B 11 kimacce.

Kypcy Owonormm Ha CTyNmeHH CpeaHEro OOIIero oOpa3oBaHUs MPEIIISCTBYET Kypc OHOJOTHH, BKIIOYAIONIMA JJICMEHTApHBIC CBEACHHS 00
OCHOBHBIX OHoornueckux o0bekTax. CopepxaHue Kypca OMOJIOTMH B OCHOBHOHM IIKOJIE, CIIY’KUT OCHOBOM IIJIsi M3y4eHUs! OOIIMX OHOJIOTHYECKHX
3aKOHOMEPHOCTEH, TEOPUH, 3aKOHOB, THITIOTE3 B CTAPIICH IIKOJIE, TIe 0c000e 3HAYCHHUE TPUOOPETAIOT

MHPOBO33PEHUYECKUE, TEOPETUUECKUE TTOHSATHSI.

Takum oOpa3zoM, cojepxkaHue Kypca OHOJIOTMM B CTapuied IIKosie, Oo0Jiee MOJHO PACKPhIBACT OOIIMEe OMOJOTUYECKHE 3aKOHOMEPHOCTH,
MIPOSIBIISIONINECS HA PA3HBIX YPOBHSIX OpraHU3allMU )KMBOU IPUPOJIBI.

PE3YJIbTATBI OCBOEHUA KYPCA BUOJIOI'H

JlesaTenbHOCTh 00pa30BaTEILHOTO YUpEXAeHUs 0011ero oopazoBanus B 00yuyeHHH OMOJIOrUU B cpeiHel (TT0JIHOM) IIKOJIe AOJKHA ObITh HallpaBlieHa Ha
JOCTUKEHHE 00YJaIOIUMUCS CIEAYIOIINUX JUYHOCTHBIX Pe3yabTATOB!

1) peanu3anuy 3THYECKUX YCTAHOBOK MO OTHOILIEHHIO K OMOJIOTHUECKUM OTKPBITHSIM, UCCIIEAOBAHUSM U MX PE3yJIbTaTaM;

2) npu3HaHUA BBICOKOM IIEHHOCTH YKU3HU BO BCEX €€ NMPOSIBICHHUSAX, 3[I0POBBS CBOETO U JIPYIHX JIIOJEH, peaau3aluy yCTaHOBOK 3/10pOBOTO 0Opasa
KHU3HU;

3) copMHpPOBAaHHOCTH TIO3HABATENbHBIX MOTHMBOB, HAIPaBJIEHHBIX Ha MOJTY4YEHHE HOBOIO 3HAaHUS B 00JacTM OHOJOTMM B CBS3H C
Oymymiei mpodecCHOHATBHON MeATEeTFHOCTHIO I OBITOBBIMU MPOOJIEMaMH, CBSI3aHHBIMHU C COXPAHEHUEM COOCTBEHHOTO 3/I0POBBSI U IKOJIOTHIECKOM
0€30MacHOCTH.

MeTtanpeaMeTHBIMH pPe3yJIbTaTaAMM OCBOCHHS BHIITYCKHUKAMU CTapIIel IIKOJIbl 6a30BOro Kypca OMOJIOTHH SIBIISIFOTCS:

1) oBiazeHHE COCTABISIIOIIMMH HCCIEIOBATENbCKON W MPOEKTHOM AEATENbHOCTH, BKJIIOYas YMEHHUS BHIETh MpoOJeMy, CTaBUTh BOIPOCHI,
BBIIBUTATh TUIIOTE3bI, JaBaTh OMpPENEICHUs MOHATHIM, KilacCu(ULIHUPOBaTh, HAOIIOAaTh, IPOBOJUTH SKCIIEPUMEHTHI, J1€JaTh BHIBOJBI U 3aKIIOUYECHHUS,
CTPYKTYpUPOBATh MaTepuai, O0ObsICHATh, I0Ka3bIBaTh, 3AlIUIIATh CBOU UJIEH;

2) ymeHus paboTaTh C pa3sHbIMU MCTOYHMKAMH OMOJOTMYECKOW MH(POpPMAIMU: HAXOAUTh OMOJIOTHUYECKYI0 MH(POPMAIUIO B Pa3IMYHbIX UCTOYHHKAX



(Tekcte yueOHMKA, HAYYHO-TIOMYJIIPHOM JHUTEepaType, OHOJOTMYECKHX CIIOBapsX M CIpPaBOYHMKAX), aHAIM3UPOBATh M OIEHHMBATh WH(OPMALIHUIO,
peoOpa3oBEIBATH HHPOPMAITUIO U3 OJTHON (POPMBI B APYTYIO;

3) cmocoOGHOCTh BBHIOMpATH LIEJIEBBIE M CMBICIOBBIE YCTAaHOBKM B CBOMX JCHCTBHSX M IMOCTYNKaX 10 OTHOIICHHUIO K JXKUBOH MHpPUPOJIE, CBOEMY
3JI0pPOBBIO U 3/I0POBBIO OKPYKAIOIIKX;

4) ymeHHMS aJeKBaTHO WCIIOJIb30BAaTh pEYEBBIE CPEJICTBA JUIA JUCKYCCHUM M apryMEHTallud CBOEH TMO3MIIMH, CPaBHUBATh pa3Hble TOYKU
3peHusi, apryMEHTUPOBATh CBOIO TOUKY 3PEHUs, OTCTaUBaTh CBOIO IMO3UIIHIO.

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHHSI BHIITYCKHUKAMU CTaplIeH MIKOJIBI Kypca OMOI0riu 6a30BOr0 YPOBHSI SBIISIOTCS:

B nosnasamenwvhnoii (unmennekmyanvHhoii) cgpepe:

1) xapakTepucTUKa coAep:KaHHUs OMOJOTHMYECKUX Teopuil (KJIeTo4Hasi, SBONIOIMOHHAs Teopus JlapBuHa); yueHuss Bepnajackoro o Ouocdepe;
3aKOHOB MeHiens, 3aKOHOMEPHOCTEN U3MEHYMBOCTH; BKJIaa BHIAAIOIIUXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKHU;

2) BbIIEJCHHE CYLIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKUX OOBEKTOB (KJIETOK: PACTUTEIbHBIX U >KMBOTHBIX, MOSIIEPHBIX U SAEPHBIX, MOJIOBBIX H
COMATHYECCKUX;, OPraHU3MOB: OJHOKIJIETOUYHBIX M MHOTOKIJIETOYHBIX; BHJIOB, YKOCHCTEM, OMOC(Ephl) U TPOIeccoB (OOMEH BEIIECTB, Pa3MHOKCHHE,
JielieHue KJIETKH, OIJIOJOTBOPEHHE, JEHCTBIE UCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOPOB, (OpMUPOBAaHUE MTPUCIIOCOOICHHOCTH, 00pa3oBaHUE BUJIOB,
KpYroBOpOT BEILECTB U NpPEBpaIllEHUs

SHEPTHH B IKOCHCTEMaxX U ouocdepe);

3) oObscHeHuEe pojau OMOJOTMH B (OPMUPOBAHMU HAYYHOTO MHUPOBO33PEHUS; BKJIAJa OMOJOTMYECKHX TEOpuil B (OPMHUPOBAHHME COBPEMEHHOMN
€CTECTBEHHO- HAYYHON KapTHHBI MUpPA; OTPUIIATENILHOTO BIMSHUS AJKOTOJSl, HUKOTHHA, HAPKOTHYECKHX BEIIECTB Ha pPa3BUTHE UYEJIOBEKA; BIUSHUS
MyTareHOB Ha OpPraHU3M YeJOBEKa, KOJOTMYECKHX (DaKTOPOB Ha OPraHMU3MBI; MPHYMH HBOJIIOIIMM, U3MEHSEMOCTH BMJIOB, HAPYIIEHUH pa3BUTHS
OpPraHU3MOB, HACJI€ICTBEHHBIX 3a00JI€BaHUN, MyTallUi, YCTOHUYHUBOCTH U CMEHBI IKOCHUCTEM;

4) mpuBeAeHUE JOKA3aTEeNIbCTB (apryMeHTalMs) €AMHCTBA UBOM M HEXUBOM NMPUPOJBI, POJACTBA >KUBBIX OPraHW3MOB; B3aHMMOCBS3€Hl OpPraHuU3MOB
U OKpYXarolei cpeibl; HeOOXOAMMOCTH COXpaHEHUs MHOT000pa3Hst BUJIOB;

5) ymMeHue 1oJIb30BaThCsl OMOJIOTHYECKON TEPMHUHOIOTHEN U CUMBOJIUKOM;

6) pelieHue 3JIEMEHTapHBIX OMOJIOTMYECKUX 3a]lad; COCTABJICHUE 3JIEMEHTAPHBIX CXE€M CKPEUIMBaHHUS U CXEM IepeHoca BEUIeCTB M JHEPruu
B DKOCHCTEMax (LIeMH MUTAHUS);

7) onucanue oco0eil BUJIOB 110 MOP(HOJIOTHYECKOMY KPUTEPHUIO;

8) BbIABICHHE WM3MEHUYMBOCTH, MPHUCIOCOOJIEHUH OpPraHM3MOB K cpele oOMTaHus, HCTOYHUKOB MYTareéHOB B OKpyKarouieil cpene
(KOCBEHHO), aHTPOITOT€HHBIX U3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH; U3MEHEHHH B KOCcHCTEMaX Ha OMOJIOTMUECKUX MOJEIIAX;

9) cpaBHeHHE OMOJIOTHYECKUX OOBEKTOB (XMMHYECKHUH COCTAaB TeN KMBOM M HEXHMBOH NPHPOJIBI, 3aPOJBIII YEIOBEKAa M JPYTUX MIIEKOMUTAIONIUX,
MPUPOIHBIE SKOCUCTEMBI U arpo3KOCHUCTEMBI CBOEH MECTHOCTH), MPOLECCOB (E€CTECTBEHHBIM M MCKYCCTBEHHBIH OTOOpBI, MOJIOBOE M Oecrojioe
pasMHOXKeHHUs) U (HOPMYIHUPOBKA BHIBOJIOB HA OCHOBE CPABHEHUSI.

B yennocmmuo-opuenmavyuonnoi cghepe:

1) aHanu3 M OLEHKA PA3IMYHBIX THIIOTE3 CYLIIHOCTH >KU3HH, MPOMCXOXKJACHUE YEJIOBEKa M BO3HUKHOBEHHME >KHU3HHU, IJIOOATBHBIX HKOJOTHUECKUX
npoOJyieM W MyTell WX pEeIIeHUs, MOCIAEACTBUN COOCTBEHHOH ACATENHPHOCTH B OKPYJKAaIOIIEH cpefie; OMONOorndeckod WHpOopMaIuu, moxyqaeMon u3



pa3HBIX UCTOYHHUKOB;

2) OLEHKa S3TUYECKHUX AaCIEKTOB HEKOTOPBIX HCCIEAOBAaHUA B 00JIACTH OMOTEXHOJIOTUH (KJIOHMPOBAHHE, HMCKYCCTBEHHOE OIJIOJJOTBOPEHHE,
HaIpPaBJICHHOE U3MEHEHHE TEHOMA).

B cghepe mpyoosoii OeamenvHocmu: OBIAICHWE YMCHUSIMH W HaBBIKAMU ITOCTAHOBKH OWOJIOTUYECKUX DJKCIIEPUMEHTOB M OOBSICHCHUS UX
pe3yJIbTaTOB.

B cepepe dhuzuueckoii deamenvnocmu: 000CHOBaHME U COONIIOJICHHE Mep MPOQWIAKTUKA BUPYCHBIX 3a00JC€BaHMNA, BPEIHBIX IPHUBBIYEK
(KypeHue, ynotpeOJieHue ajKorois, HApKOMaHWsI ); IPaBUII TOBEIICHHS B OKPY)KAIOLICH cpee.

COJAEPXAHUE KYPCA BMOJIOT' NN

Buojiorusi Kak KOMIIEKC HAYK 0 'KUBOM IpHpoae

buonorus kak KoOMIUIEKCHas Hayka, METOJbl HAYYHOT'O TIO3HAHHS, UCIONb3yeMble B Ouonoruu. CospemenHvle HanpasieHus 6 OUOIO2UL.
Posb Guonoruu B popMUPOBAHUN COBPEMEHHOW HAYYHON KapTUHBI MHUpPA, MPAKTHYECKOE 3HAYCHUE OMOJIOTHICCKUX 3HAHHM. BHOIOrndeckne cucTeMsl
KaK MpeaMeT U3y4eHUst OMOJIOTHH.

CTpyKTypHBIe M PYHKIIHOHAJIbHBIEC OCHOBBI )KM3HU

MonekynsipHble OCHOBBI XKM3HU. Heopranuueckue BelecTBa, ux 3HadeHue. OpraHuyeckue BellecTBa (YriaeBOJbI, JIUMUIbI, OCNKH, HYKICHHOBBIC
kucnotbl, AT®) u ux 3Hauenue. buononumepsl. Jpyeue opeanuueckue sewyecmea kiemku. Hanomexnonozuu 6 6uonocuu.

[MuTosmorus, MeToapl LIUTOJNOTUH. PONb KIETOYHON TEOPUHM B CTAHOBJIEHUH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHWHBI Mupa. KieTku npokapuor
1 3yKapuoT. OCHOBHBIE YaCTH ¥ OPraHOM/IbI KJIIETKH, UX (PYHKLIUH.

Bupycsl — HekneTouHas (hopma KU3HU, MEpbI MPO(PUIAKTUKN BUPYCHBIX 3a00JI€BaHUI.

KuznenestenbHocTh KieTku. [lmactuueckuit oOmen. dorocuHTe3, XemMocuHTe3. brocunre3 Oenka. DHepreTHUecKuid oOMeH. XpaHeHue, mepeaada
U peayin3alus HacleJCTBeHHOW MH(popManuu B kieTke. I 'enernyeckuii kox. I'en, reHom. ['enomuxa. Bruanue napkocenHvix éewjecms Ha npoyeccol 6
K1emxe.

Knerounslif nuki: natepdasa u nenenue. Mutos u Meiios, ux 3Hadenne. CoMaTHYeCKHe U TOJIOBbIE KIETKH.

Opranusm

Opranusm — eInHOE 11eN0€E.

KuznenestenpbHOCTh Opranu3Ma. Perymnsius GyHKIuii opraHu3Ma, ToMeocTas.

PasmuOxkeHue opraHu3zmMoB (Oecronoe u monoBoe). Cnocobvl pasmHodcenus y pacmeHull u dxcusomusix. VIHAMBUAyalbHOE pa3BUTHE OpTraHU3Ma
(ontorenes). [Ipuunnpl HapymieHUH pa3BUTHA. PenpoayKTHUBHOE 370pOBbE UEIOBEKA; MOCIEACTBUS BIMSIHHUS AJTKOTOJS, HUKOTHHA, HAPKOTHYECKUX
BEIIECTB Ha YMOPHUOHAIILHOE Pa3BUTHE YeNoBeKa. KuzHenHble YUKIbl pa3HbIX 2PYRN OP2AHUIMOB.

I'enetnka, w™eToabpl TEHETHKW. [ eHeTHYecKass TEPMHUHOJOTHUS W CHUMBOJHMKA. 3aKOHBI HacienctBeHHoctu [. Mennmens. XpoMmocomHas
Teopus HaciencTBeHHocTU. Onpenenenue noja. CUEnaeHHOe ¢ MO0JI0OM Hacle0BaHue.

I'enetuka yenoBeka. Hacnencreennsie 3a001€BaHUs Y€JI0OBEKA U UX MPEIYIPEKICHNE. DTUUECKHUE aCTIeKThI B 00JIaCTH MEIUITMHCKON TeHETHKH.



I'enotun u cpena. Henacneacrsennast usMeHUnBOCTh. HaciencTBennas n3aMeHuYnBOCTh. MyTanuu. MyTareHsl, UX BIMSHHE Ha 3JOPOBBE UETOBEKa.
JlomecTtukanus u cenekmus. MeTo sl cenekiuu. buorexnomnorus, e€ HanmpaBlIeHUs U IEPCIEKTUBEI pa3BuThs. buobezonacnocmeo.

Teopus 3BoI0HUMN

Pa3Butue 5BOMIOLMOHHBIX UJAEH, »BoMonMOHHas Teopus Y. JlapBuna. CunTeTHyeckas Teopus 3BoJonMH. CBHUAETENbCTBA 3BOJIIOIUU KUBOU
npUpoaAbl. MUKpPO3BOJIIONUS U MaKpodBoItous. Bua, ero kputepuu. [lomynsiius — snemeHTapHas eQUHUIIA SBOIIONUH. [[BUXKYIIHE CUITBI SBOJIOIHH,
WX BJIMSHUE Ha TeHOQOH oy isiuuu. HampaBneHus: 3BOTIONUY.

MHuoroo6pasue opranu3MoB Kak pe3ysbTaT 3Boaouuu. [IpuHnune! kiaccudukanuy, CUCTeMaTHKa.

PasButue xu3nu Ha 3emie

I'unoTe3bl npoucxoXaeHHs KU3HH Ha 3eMiie. OCHOBHBIE ATAIbl IBOJIOLUN OPTraHUYECKOro MUpa Ha 3eMiie.

CoBpeMeHHbIE TIPEACTABICHUS O MPOUCXOXKIECHUHN YEJIOBEKa. DBOJIOLMS YellOBeKa (aHTpornorenes). JBmxkyiire cuibl anTpornoreHesa. Pacsl yenoexka,
WX MPOUCXOKJCHHUE U EIUHCTBO.

Opranu3mbl 4 OKpY:KaIas cpeaa

[IpucnocoOneHust OpraHu3MoB K JEHCTBUIO SKOJIOTUYECKUX (PaKTOPOB.

buoreonienos. Dxocucrema. PazHooOpas3ue 3kocucTeM. B3anMOOTHOIICHUS TTOMYJISIIIAA Pa3HBIX BHIOB B 3KocHcTeMe. KpyroBopoT BemecTB U MOTOK
SHEPTUHU B JKOCUCTEME. YCTOMYMBOCTh W JIUHAMHKa dSKocucTeM. llociencTBus BIMSHUS AEATEIHHOCTH 4YelOBEKa Ha 3KocucTeMbl. CoxpaHeHHE
O0ropa3zHO0Opa3usi KaKk OCHOBA YCTOMYMBOCTH SKOCHCTEMBI.

Crtpykrypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOC(hEpHI.

Kpyzoeopomwi eewgecme 6 buocgepe.

I'mobGanbpHBIE aHTpONIOTEHHBIE U3MeHeHus B ouocdepe. [IpobieMbl ycToiunBOro pa3BUTHS.

Ilepcnekmuswl pazeumusi OUOI02UYECKUX HAVK.

IIpumepHBbIii epevyeHb J1a00PATOPHBIX U MPAKTHYECKHUX PadoT (Ha BHIOOP yUUTeIs):

. crionb30Banue pa3nuyHbIX METOAOB IPU U3yYEHUH OMOJIOTHYECKHX O0BEKTOB. (MpaKTHYecKasi padoTa)

. TexHHKa MUKPOCKOITHPOBAHUSI.

. 3ydeHune KIeToK pacTeHHI U AKUBOTHBIX MOJI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnaparax U X OMUCaHHeE.
. IIpuroroBnenue, paccMaTpuBaHUE ¥ ONMCAaHNE MUKPOIPENApaToOB KIETOK pacTEHUI.

. CpaBHEHUE CTPOCHHUS KJIETOK paCTEHUI, )KUBOTHBIX, TPUOOB U OaKTEpU.

. I3y4yeHne ABM>KEHUS LIUTOIIA3MBI.

. I3yuenune mazMonmns3a u JemiazsMoiin3a B KIIETKaX KOKHULbI JIYKa.

. I3yuenne pepMEeHTAaTUBHOTO pacLIeIICHHs IEPOKCH/Ia BOJIOPOJIA B PACTUTENBHBIX M )KUBOTHBIX KJIETKaX.

. OGHapyxeHue OeIKOB, YIIEBOIOB, JUMUIOB C TOMOIILI0 KAYECTBEHHBIX PEAKIIH.

O 0 N0~ Wi~



10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Boigenenne JIHK.

N3ydenne kataaIuTHUECKON aKTUBHOCTU (DEPMEHTOB (Ha MIPUMEPE aMIIIa3bl WITH KaTallasbl).
Habmtoienne MuTO3a B KJIeTKax KOHUMKA KOPEIKa JJyKa Ha TOTOBBIX MUKpOIIpenaparax.

N3yuenue XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

W3yuenue crtaanii Melio3a Ha TOTOBBIX MUKpOIIpENapaTax.

N3yuenue cTpoeHust MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpEnaparax.

Pemenue snemMeHTapHbIX 33124 IO MOJIEKYJIsIpHO# Ononoruu. [IpakTuueckas padbota

BrisiBiieHHE TPU3HAKOB CXOJICTBA 3apOIBIIIEH YEIOBEKA U APYTHUX MO3BOHOYHBIX KUBOTHBIX KaK JI0Ka3aTEIbCTBO UX POJICTBA.
CocrapieHue 3JEMEHTapHBIX CXEM CKpelIMBaHus (MpaKkTu4yeckasi padora)

Pemenue reneTndeckux 3aaad. (mpakTuyeckas pabora)

W3ydenue pe3yapTaToOB MOHOTHOPUTHOTO U AUTUOPUTHOTO CKPEIIMBAHUS Y APO3O(IIIBL.

CocraBnenue u aHaJIu3 POJIOCIIOBHBIX YeNIOBEKA. (MPaKTU4YecKas padora)

N3ydeHnne n3aMeHYuBOCTH, TOCTPOCHHUE BAPHAIIMOHHOTO PsiZia U BAPUAITMOHHON KPUBOM.

Onucanne Genoruna. (MpakTu4eckasi padora)

CpaBHeHHE BIIOB IO MOP(OIOTHUECKOMY KPUTEPHIO.

Ornucanue NMpUCnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapakTepa. (MpaKkTuieckas padora)

26. BoisBiieHue NpUCIOCO0JIEHUH OpraHU3MOB K BIMSHUIO PA3IMUHBIX 3KOJIOTHYECKHX (GaKTOPOB. (IpaKkTH4YecKas padoTa)

27.
28.
29.
30.
31.
32.
33.

CpaBHEHHE aHATOMHUYECKOT'O CTPOEHMSI pAaCTEHHI pa3HbIX MECT OOUTaHUA. (MpPaKTH4YecKasi padoTa)
Mertoabl u3mMepeHus (GakTopoB cpelibl OOUTaHUsA. (MPaKTHYecKas padoTa)

N3ydeHune sKoJOrM4ecKuX ajanTauui yeaoBeKa. (MpakTuyeckas padora)

CocraBiieHHE NUIIEBBIX LIENIEH. (IPpaKTHYecKas padoTa)

N3ydeHue u onrucanue 3KOCUCTEM CBOEH MECTHOCTH. (MPpaKTH4YecKas padora)

MonenpoBaHu€e CTPYKTYpP U IIPOLIECCOB, IPOUCXOIAIIMX B IKOCUCTEMaX. (IpaKTHYecKas padoTa)
OrneHka aHTPONOTEeHHBIX U3MEHEHUH B MpUpoie. (MpaKkTHYecKasi padbora)

I[TNTAHUPYEMBIE PE3VJIbTATBI U3YUHEHUAKYPCA BUOJIOT'UN

B pesyiabrare usydyenusi yuedHoro mpeamera «buosorusi» Ha ypoBHe cpeaHero (1I0JIHOro) o0mero o0pa3oBaHusi BBIMYCKHMK Ha 0a30BoM

YPOBHE HAYYHMTCS:

— pacKphIBaTh Ha IpUMepax poJib OMOJIOTHH B POPMUPOBAHUU COBPEMEHHON HAyYHOUM KapTUHBI MUpa U B MIPAKTUUYECKON JAESITETbHOCTHU JTIO/ICH;
— TIIOHMMaThb U OIMCHIBATh B3aMMOCBS3b MEXAY €CTECTBEHHBIMH HayKaMH: OMOJIOTHEH, (U3UKOM, XWMHEH; ycTaHaBIMBaTh B3aMMOCBS3b

MIPUPOJIHBIX SIBICHUI;



— TIOHHMMAaTh CMBICJ, Pa3IU4aTh W OMUCHIBATH CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATAIOIIUMU OMOJOTUYECKUMH MOHSATHUSMU: KJIETKA, OPraHu3M,
BHJI, 9KOcucTeMa, bnocdepa;

— TMPOBOJUTH AKCHEPUMEHTHI MO M3YyYEHHUIO OHOJIOTUYECKUX OOBEKTOB U SIBJICHUI, OOBSICHATH pPE3YyJbTaThl SKCIEPUMEHTOB, aHAIM3UPOBATH
ux, GopMyIHpOBaTH BHIBOMBI,

— UCHOJB30BaTh OCHOBHBIE METOJAbl HAyYHOTO TO3HAHHUS B YYEOHBIX OMOJIOTMYECKUX HCCIEAOBAHUAX, MPOBOIUTH HKCIHEPUMEHTHI IO
W3YYCHHUIO OMOJIOTHYECKUX OOBEKTOB U SIBIICHHH, OOBACHATH PE3YyIbTAThl SKCIICPUMEHTOB, AaHATTU3UPOBATH WX, (HOPMYITHMPOBATH BHIBOIBL;

— ¢GopMyIUPOBATh THIIOTE3bl HA OCHOBAHUHU MPEJIOKEHHONU OHOJI0rn4Yeckoi nHGOpMaIuu 1 MpeAsiaraTb BAPUAHThI IPOBEPKHU TUIIOTE3;

— CpaBHUBATh OMOJIOTHYECKHE 0OBEKTH MEXKTy COOOH 10 3aJaHHBIM KPUTEPHSIM, JICJIaTh BHIBOJIBI U YMO3AKIIFOUCHHUS HA OCHOBE CPAaBHEHUS;

— 00OCHOBBIBaTh €IMHCTBO >KUBOI M HEXKUBOI MPUPOIBI, B3AUMOCBS3H OPraHU3MOB M OKPY>KaIoLIeil cpeibl Ha OCHOBE OMOJIOTUYECKUX TEOPU;

— TPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYIIT OPTaHUYECKUX COCTUHEHUI KICTKH (OSIKOB, )KUPOB, YTIIIEBOJAOB, HYKJICHHOBBIX KHCJIOT);

— pacro3HaBaTh KIETKU (MPOKApPHOT U dYKAPHOT, PACTEHUN U )KHBOTHBIX) MO OMHCAHUIO, HA CXEMAaTUYECKUX M300PaKEHUSX; YCTAHABIUBATH CBS3b
CTpocHUS B (PYHKINN KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOTOOOPAa3He KIIETOK;

— OOBACHATH MHOT'000pa3ne OPraHu3MOB, IPUMEHSISI SBOTIOIMOHHYIO TEOPHIO;

— OOBSICHATH IPUYUHBI HACJIEICTBEHHBIX 3a00JICBaHUI;

— BBISIBJIATh U3MEHUMBOCTh Y OPTaHU3MOB; CPAaBHUBATh HACIIEACTBEHHYIO U HEHACIIEJCTBEHHYIO H3MEHYUBOCTb;

—  BBIABIATH  Mopdosornueckue, (PU3MONOTHYECKHEe, TOBEJACHUECKHE ajanTallid  OpPraHU3MOB K  cpelAe OOWTaHusT W JICWCTBHIO
HKOJIOTHUECKUX (PaKTOPOB;

— COCTAaBJISITh CXEMBI TIEPEHOCA BEIIECTB M SHEPTUHU B IKOCUCTEME (IIETTH TUTAHUA);

— TIPUBOJNUTH JTOKA3aTENbCTBA HEOOXOIMMOCTH COXpaHEeHHsI OMOpa3HOO0pas3us il YCTONYMBOTO Pa3BUTHUS U OXPaHbI OKPYKAIOIIEH Cpebl;

— OIICHUBATH JJOCTOBEPHOCTH OMOJIOTMUECKON MH(POPMAITUH, TTOTYICHHOW U3 Pa3HbIX HCTOYHUKOB;

— TPeNCTaBIATh OWONOTMYECKyr0 UWH(GOpMalKUI0 B BUAEC TEKCTa, TaOmuUIbl, rpaguka, AMarpaMMbl M JeJaTh BBIBOJABl Ha OCHOBAaHUU
MIPEJICTABICHHBIX JTAHHBIX;

— OILIGHUBATH POJIb TOCTHKEHUN TeHETHKH, CENIEKIINU, OMOTEXHOIIOTUH B MPAKTUYECKON JESITEIbHOCTH YEIIOBEKA;

— OOBSICHATH HETATUBHOE BIIUSIHUE BEIIECTB (QJIKOTOJIsSI, HUKOTHMHA, HAPKOTUYECKHUX BEIIECTB) Ha 3apOJIBIIIIEBOE PA3BUTHE YEIIOBEKA.

BoinyckHUK HA 6230BOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYUHTHCS:

— oasamb HayuHoe O0O0BACHeHUe OUONoSUYeCKUM (QAaKkmam, npoyeccam, A61eHUIM, 3AKOHOMEPHOCMAM, UCNOb3YS OuonocuyecKue meopuu
(K1emouHyio, 3601I0YUOHHYIO), YueHue 0 buocgepe, 3aKOHbI HACLIEOCMBEHHOCU, 3AKOHOMEPHOCMU USMEHYUBOCMU;

—  Xapakmepuzoeamv COBPEMEHHble HANPAGIeHUs 6 pa3eumuu OUONO02UU, ONUCLIBANDb UX BO3MOJCHOE UCNONb3068AHUE 6 NPAKMUYecKou
oesmenbHoCmu,

— cpasHugams cnocobbl 0eneHus Kiemku (Mumo3s u metos),

— pewams 3a0ayu Ha nocmpoenue gpaemenma emopoul yenu JJTHK no npeonoscennomy ¢ppaemenmy nepsou, uPHK (MPHK) no yuacmxky JIHK;

— pewams 3a0a4u HA ONpeoeleHUe KOIUYeCmed XPOMOCOM 6 COMAMUYECKUX U NON0BbIX KIeMKax, d makice 8 KIemKax nepeo Haydaiom OeneHus
(Melio3a unu Mumo3sa) u no e20 OKOHYAHuU (0Jisi MHO2OKIIEMOYHbIX OP2AHUIMOB);



—  pewamsv 2eHemuuecKue 3a0a4u HA MOHO2UOPUOHOE CKpewusanue, COCMAasisimb CXembl MOHOUOPUOHO20 —CKPEWUBAHUS, NPUMEHSIS
3AKOHbI HACIEOCMEEHHOCIU U UCNOJIb3YSL OUOI02UYECKYIO MEPMUHONO2UIO U CUMBOIUKY,

— YCMAaHasIueams mun HAcie008aHus U Xapakxmep nposieileHus NPUHAKA No 3a0AHHOU cxeme POOOCI08HOU, NPUMEHSISL 3AKOHbL HACIeOCMBEHHOCMU,
— OyeHusamv pe3yIbmamsvl G3AUMOOCUCHBUSL YeNl08eKd U OKpYJcalowell cpedbl, NPOSHO3UPOBAMb B03MOJICHbIE NOCACOCMEUS OesimelbHOCIU
yenoseKa 015 CywecmaoB8anuusi OMOeIbHbIX OUOIOSULECKUX 00bEKMO8 U YelblX NPUPOOHBIX CO0DWECmS.

Yyeono-remarnueckuii miian 10 xiaacce

Tembl (pa3aesnbl)

KoJs1-Bo yacos

1. Beenenue S
2.MoJieRyJIIpHbI YPOBEHD 12
3. KileTouHblii YpPOBEHD 16

Hroro:

33 +1 4 pe3epsB

Bunn! u ¢gopmbl KoHTpOIsA o 6uoJorun 10 kaace

Ne [Tewma.

Komnuectso

Kommaec
TBO
YacoB.

JlabopaTtop
HBIX pa0oT.

[IpakTuuec
KHX palorT.

DKCKyp
CHI.

KouTpoib
HbIC
TECTHI

UTabopaTopHbIe U MPAKTHIECKUE PabOThHI
( Ha3BaHUE)

1 Bsenenue

5

1

UlaGopatopnast padota Ne 1 «Vcronb30BaHre pa3IMyHBIX METOOB MIPH
M3y4eHUH OMOJIOTHYECKUX 0OBEKTOB
UlabopaToprast pabota Ne2 «MexaHU3MBI CAMOPETYIISIIHANY.

2 |MonekyJspHbIl YPOBEHb

12

UTaGopatopnast padota Ne 3 «OOHapyxeHue

UIMnuI0B, yrieBoi0B, OEIKOB ¢ HOMOIIBIO KAUeCTBEHHBIX PEaKIIUi»

UlabopaTtopras pabota Ne 4 «Kartanmutrueckasi akTHBHOCTH (DepPMEHTOB (Ha IPUMeEpe
AMUIIa3hl)»

3 |KyeTouHslit ypoBeHb

17

Ulaboparopras pabora Ne 5 «TexHHKa MHUKPOCKOITUPOBAHHS.

«CpaBHEHHE CTPOCHUSI KJIETOK PACTEHUH, )KUBOTHBIX IPUOOB 1 OAKTEPHi 1101
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax 1 UX OIMHCaHUE.

UTaboparopras pabora Ne6 «HabmroneHue ma3Moiisa 1 JIenia3Moiin3a B KleTKax
KO>KHIIBI JTyKay.

UlaGopatopHast padota Ne7 «I[IpurotoBnenue, paccMaTpuBaHUEe U OMTMCAaHUE

MHUKPOIIPENapaToB KIETOK PACTCHUII.




Ulaboparopras paborta Ne§ «HabmroneHue 1BMKEHHS LIMTOILIA3MBI Ha IIPUMeEpe

ITICTa AIIONIeH».

Ulaboparopras pabora Ne9 «CpaBHEHUE CTPOCHHS KIIETOK PACTEHHH, )KUBOTHBIX,

rpuOOB U GaKkTepuii».

[MpakTuyeckas pabora Nel Perienue sneMeHTapHBIX 33124 [0 MOJIEKYJISIPHOI OHOIOrHy.

Hroro 3a roa.
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Moanuncano undposon nognuceto: MYHULUMIMAIIbHOE ABTOHOMHOE
OBLEOBPA30OBATE/IbHOE YYPEMOEHWE "NALIEV N2 7 I'. YEPHAXOBCKA"
Hata: 2023.10.07 11:03:12 +02'00'
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