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MHNOACHUTEJBbHASA 3AIINCKA

[IporpaMmMa mo XMMUM Ha ypOBHE CpemHero oomero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUM K pe3yibTaTaM OCBOeHMs (efepanbHONH 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO OOIIETro
obpazoBanus (OOII COO), npexacraBieHHbx B PenepaqbHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM
craggapre COQO, c¢ yuérom Konmenmuu mnpenomaBaHusi Y4eOHOro mpeaMera «XHUMHS» B
oOpa3oBaTenbHBIX Opranu3anuax Poccuiickoit @eneparum, peaau3yonux OCHOBHbIE 00pa30BaTebHbIC
IIPOrpaMMbl, U OCHOBHBIX MOJI0KEeHUM «CTpareruu pa3BuTus Bocnutanus B Poccuiickont @enepannn Ha
nepuof 10 2025 rona» (Pacniopsxkenue IlpaBurenscrea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOZ0B K pa3paboTKe MporpamMmbl MO XUMHH, K OMNpeesieHHI0 oOuieil crpareruu
00y4eHHs, BOCTIUTAHUS U Pa3BUTHA O0YJAIOLIUXCS CpeicTBaMH ydeOHOro nmpeamera «Xumus» st 10—
11 kmaccoB Ha ©a30BOM YpOBHE COCTaBWJIM KoHIeNnTyaibHble mnonoxenus OI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1IeJIeH, COJIep:KaHus, pe3ylbTaTOB OOy4YeHHs M TpeOOBaHMN K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuyeckoe 00pa3oBaHME, MOTy4acMOe BBITYCKHUKaMU 001e00pa3oBaTeIbHON OpraHU3alluH,
SBIIAETCS HEOThEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTH. OHO CIYXUT 3aBEPIIAIOLIUM 3TallOM
peajin3ali Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KJIFOUYEBBIX LIEHHOCTEHN, MPUCYIIMX LIETOCTHON
CUCTEME XHUMHUYECKOro oOpa3oBaHHMS. OJTH I[IEHHOCTH KacaloTCsi T[O3HAHUSA 3aKOHOB MPHUPOJIBI,
(dbopMHUpOBaHKS MUPOBO33PEHHSI M OOIIEH KYIBTYpPhI YeJIOBEKa, a TAK)KE IKOJIOTUIECKA 00OOCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3I0pPOBbI0 M TMPUPOJHOU cpene. Peanusyercs Xxumuueckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeJHero o0mero o0pa3oBaHusl CPEICTBAMH YUEOHOTO MpenMeTa «XUMHUs»,
COJIep>KaHuE U MOCTPOSHUE KOTOPOTO ONpeAeNieHbl B TPOrpaMMe M0 XUMUH C YUETOM crielu(PUKU HAYKU
XUMHH, €€ 3HaYeHHUs B MO3HAHUM IPUPOJBI U B MaTEpUaJIbHOM >KM3HU OOIIECTBA, a TAKXKE C Y4ETOM
OOIIMX 1eNel U MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMbI CPEIHEro OO0Iero
obpasoBanus B Poccuiickoit @enepanuu.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOyl pojib B COBPEMEHHOMN
LUMBUJIM3ALMM, B CO3JaHUM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCUT CBOM BKJIAJ B
(dbopMUpOBaHHE PAIMOHAIBHOIO HAYYHOTO MBIILIECHUS, B CO3JIaHUE IIEIOCTHOTO MPEICTaBICHUS 00
OKpY’KaIoIlleM MHpE KaK O €IMHCTBE NMPUPOIbI U YeJIOBEKa, KOTOpoe GOpMUPYETCsl B XMMHH Ha OCHOBE
IIOHMMAaHHUs BEIIECTBEHHOIO COCTAaBA OKPYKAIOIIEr0 MHPa, OCO3HAHMSI B3AUMOCBS3H MEX]y CTPOCHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTMHU PUMEHEHUS.

TecHo B3auMOJEHCTBYSI C JIPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHs CTaja HEOThEeMJIEMOil
4acTbI0 MUPOBOH KyJIBTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyZa M KU3HU KaKJIOro 4jeHa
obmectBa. CoBpeMeHHas XHMMHsS KaK HayKa CO3MJaTellbHas, KaK Hayka BBICOKUX TEXHOJOTHI
HalpaBJieHa Ha pelIeHHEe TII00aJbHBIX MPOOJEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIEBOM, IKOJOTMUECKONH O€30MaCHOCTH U OXPaHbl 370POBBSI.

B cooTBeTcTBUU ¢ 0OUIUMU HENSIMH U MPUHIUIIAMHA CPEIHETO OOIIeTro 00pa3oBaHus COJAEPKaHNE
npeamera «Xumus» (10—11 kmaccsl, 6a30BbIH YpOBEHb U3Y4EHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOIICKYJBTYPHYIO TMOATOTOBKY  OOy4YalroIMXCsi, HEOOXOAUMYI0 WM  JUIsi  BBIPaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIKYEHHS B JKU3Hb COLMYMA, IPOJOJIKEHUS
o0pa30BaHMs B pa3IMYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

Cocrapnsgomumu peaMeTa «XuMUs» sSBISIOTCA 0a30Bble Kypchbl — «OpraHudeckas XUMHUS» U
«O0miasi ¥ HeopraHuyeckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKW: CHCTEMa 3HAHUH 1O HEOPraHWYECKOH XUMHM (C BKIIOYEHHEM 3HAHUU U3
olmiel XMMUM) U opraHuyeckoil xumuu. PopMUpOBaHHE JAHHON CHCTEMbl 3HAHMHM MPH HU3YYEHHH
npeamera o0ecreyrnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus BEIIECTB HA OCHOBE OOIINX
MOHSTHH, 3aKOHOB U TEOPUH XUMHH.

Crtpykrypa coaepxkanusi KypcoB — «Oprannueckas xumMus» U «O0I1as 1 HeopraHu4ecKasi XUMUsD)
chopMupOBaHa B MporpamMme IO XMMHUU Ha OCHOBE CHCTEMHOr0 MOJXOJa K H3YYEHHIO y4eOHOro
MaTepuaia U OOYCJIOBJI€HAa HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMA Ha OINpeNeNEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHMYecKOi XMMHUU BEIIECTBA PaCCMAaTPUBAIOTCA Ha YPOBHE



KJIACCUYECKON TEOPUU CTPOEHHUS OPTaHUYECKUX COEIUHEHMM, a TAKXKE Ha YPOBHE CTEPEOXUMUUYECKUX U
ANIEKTPOHHBIX MPEICTaBICHU O CTpoeHHH BemiecTB. CBelneHUs 00 M3y4daeMbIX B Kypce BellecTBax
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB J0 CIOXHBIX OMOJIOTMYECKH aKTUBHBIX COeTUHEHUH. B Kypce
OpPraHMYEeCKOM XHMMHMU TONYYalOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMs IEpBOHAYAIILHBIC MTPEICTABICHHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTHU CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLUU.

[Tosx HOBBIM YIJIOM 3peHHs B IpeaMeTe «XUMHs» 6a30BOT0 YPOBHS pacCMaTpPUBACTCS U3yUCHHBIN
Ha YPOBHE OCHOBHOT'O O0IIero 00pa3oBaHMs TEOPETUUYECKUN MaTepual U (PakTOJIOTHYECKHE CBEICHUS O
BELIECTBaX M XMMMUYECKOHN peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas 1 HEOpraHUyecKas XUMUs»
OoOy4aroluMcsi TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HA4YCHHE IEPHUOJUYECKOr0 3aKOHA C
OOIIETEOPETUYECKUX M METOJOJOTMYECKUX MO3HMLIUN, TIIyOXe TIOHATh HMCTOPUYECKOE H3MEHEHHE
(YHKIHHA 3TOTO 3aKOHA — OT 0000IIAOIICH 10 OOBICHSIOIICH W MPOTHO3UPYIOIIECH.

Envnas cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAX, HMX COCTaBE, CTPOCHHUHM, CBOMCTBAX H
IIPUMEHEHNUH, a TaKXE€ O XUMHUYECKHX PEAKUUAX, UX CYUIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKAHMS
nomnounHsiercs B Kypcax 10 u 11 kinaccoB asieMeHTaMu CoJepKaHusl, UMEIOIMMU KYJIbTYpPOJOTHYECKUN U
MPUKJIAHON XapakTep. ODTHU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBS3H XUMHH C JIPYTHMH
HayKaMH, PACKpBIBAIOT €€ pOJIb B II03HABATEIBHOM M IIPAKTUYECKOM JEATEIIBHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCHHTAHHUIO YBaXXEHHUS K IPOLIECCY TBOPUECTBA B OOJACTH TEOPHH M MPAKTUYECKUX
MPWIOKEHUH XUMHUHM, IIOMOTalOT BBIIYCKHUKY OPHEHTHPOBATHCA B OOILIECTBEHHO M JIMYHOCTHO
3HAYUMBIX IPOoOJIeMax, CBA3AHHBIX C XUMHEH, KPUTUUECKH OCMBICTUBATh MH(POPMAIUIO U IPUMEHSTH €€
JUIS TIOTIOJIHEHUSl 3HAHUM, PELICHUs] MHTEJUIEKTYyaJbHBIX M 3KCHEPUMEHTAIbHBIX HCCIIEOBATEIbCKUX
3a1ad. B nenom comepikanue yueOHOro npeamera «XUMHs JAHHOTO YPOBHS U3YYEHHUS OPUEHTUPOBAHO
Ha (OpMHUpPOBaHHE Y 00YUYAIOIINXCSI MEPOBO33PEHUECKOM OCHOBHI ISl TOHUMaHUs (GHII0co(PCKUX UeH,
TaKMX KakK: MaTepHalbHOE €IWHCTBO HEOPraHMYECKOTO M OPraHU4YeCKOro MHpa, OOYCIOBICHHOCTh
CBOMCTB BELIECTB MX COCTaBOM M CTPOEHHEM, I[I03HABAEMOCTb MPUPOJIHBIX SBICHUH MyTEM
OKCIIEPUMEHTa U PpEIICHUS MPOTUBOPEUMH MeEXAy HOBBIMH (akKTaMHM H  TEOPETUYECKUMU
MPENOChIIKAMH, OCO3HAHWE POJHM XUMHUHM B PEIICHHH JKOJOTMYECKHX IMPOOJIeM, a TaKXke MmpolieM
cOepekeHUsI SHEPTeTHUYECKUX PECYPCOB, ChIPbsI, CO3JJaHMs HOBBIX TEXHOJIOTUN U MaTepUAIOB.

B mnnane pemeHus 3agad BOCHUTAHMS, Pa3BUTHUS M COLUAIM3ALMM OOYYarOIIMXCS HPUHSTHIE
IIPOrpaMMOl 10 XHMMHUU TOAXOABl K OIPENEICHUIO COACpXKaHWS M IIOCTPOCHHUS NpeaMeTa
IpenlycMaTpuBaoT (POPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX EHCTBUM, UMEIOIIMUX 0a30BO€ 3HAUCHHE
JUIS pa3NTUYHBIX BUIOB JIESATEIBHOCTH: pelIeHHs MpobeM, orcKa, aHainu3a U o0paboTku nHpopMaIuu,
HEOOXOIUMBIX Uil MPUOOPETEHUs ONbITa MPAKTUUYECKOM U UCCIIENOBATEIbCKON JeATeIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B MO3HAHUU XUMHH.

B mpakTuke npenonaBaHus XMMHUM KaKk Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHHs, TaK U Ha
YPOBHE CpelHEro obuiero oopa3zoBaHus, NMPH ONPENEICHUN COAEpKATeIbHON XapaKTEepUCTUKU IieNei
U3Y4YEHUs] TpeAMETa HallpaBJI€HWEM [E€PBOCTENEHHOW 3HAUYMMOCTH TPAJAMLIMOHHO MPHU3HAETCS
¢dbopMHpOBaHHE OCHOB XUMUYECKOH HayKu KaKk 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, TPAKTUYECKON
NeSITEIbHOCTH YEeJIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C METOAMYECKON TOUYKHU
3pEHUSI TAKOM MOJAXO/ K OIPEIETICHUIO LIeJIel U3yUeHUs ITPEAMETA SIBISETCS BIIOJIHE ONPAB/IaHHbIM.

CornacHo TaHHOW TOYKE 3pEHMS TJIaBHBIMU LIETSIMU M3Y4€HHUs Mpeamera «XuMHus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

(hopMHUpPOBaHHE CHCTEMBbl XUMHUYECKUX 3HAHWN KaK BXKHEWINIEH COCTABISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, B OCHOBE KOTOPOM JieXKaT KJIKOYEBbIE MOHATHUS, (pyHIaMEHTalbHbIE 3aKOHBI U TEOPUU
XMUMHHU, OCBOEHHE S3bIKa HAayKH, YCBOGHME U TIIOHMMaHHE CYIIHOCTH JOCTYIHBIX 0000meHni
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS;
(dbopMUpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/JaX TMO3HAHHS BEIIECTB M XUMHUYECKUX
peaxiuii, HeOOXOUMBIX JJIsi MPHOOPETCHUs YMEHUN OpUEHTHPOBATHCS B MUPE BEIIECTB M XUMHUECKUX
SIBJICHUH, IMEIOLUX MECTO B IIPUPOJIE, B TPAKTUUECKON U ITOBCEIHEBHOMN KU3HH;



pa3BUTHE YMEHHH M CHOCOOOB JAEATENbHOCTH, CBA3aHHBIX C HAONIOJCHHEM M OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHHEM MPABHII 0€3011aCHOTO 0OpaITIeHUs C BEIIECTBAMU.

Hapsiny ¢ »tuM, conepskaTenbHas XapaKTepHCTHUKA IeNed W 3a7ad M3ydeHUs NpeaMera B
porpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B
cucteMe cpenHero oomiero ooOpazoBanusi. CerogHs B NPENOJaBaHUM XUMUU B OOJbIICH CTENEHU
OTHAETCsl MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COAepXaHHus OO0y4deHHs, OpUEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHKA 00I1€00pa30BaTeIbHON OpraHM3aluy, BIAJCIONIEr0 He HaOOpOM 3HAaHUH, a
(GYHKIIMOHATIBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHMSIMH aKTHBHOTO TOJYYE€HUS 3HAHUU U
NPUMEHEHHS UX B PEATbHOMN KU3HU JUIS pEILICHHsI TPAKTUYECKHUX 3a/1a4.

B cBs3u ¢ 3TUM mpu M3ydeHUHU MpeaMera «XHUMHS» JOMHUHUPYIOIIEeE 3HaYe€HHE MPUOOpeTaroT
TaKue LeJH U 331a4H, KaK:

ajanrtanus oOydaroluxcs K YCJIOBUAM JUHAMHYHO pa3BUBAIOIIETOCs MHpa, (opMHUpOBaHUE
MHTEJUIEKTYaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K  CamMoOOpa3OBaHHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIECTBAMU U MX IPUMECHEHUEM;

dbopMupoBaHre y OOydarOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUN), MMEIOIIUX
YHHUBEPCAIbHOE 3HAYCHHUE JIJIS Pa3IMYHBIX BUIOB JIEATEIILHOCTH: PEIICHHS TPOOIIeM, TTOMCKa, aHAIIN3a U
00paboTKku MHpOpMaLUU, HEOOXOAUMBIX JJISi TPUOOPETEHHS OIbITAa EATEIbHOCTH, KOTOpasi 3aHUMAeT
BaXHOE MECTO B NMO3HAHWHM XMUMHHU, a TAKXKE JJIS OLEHKU C TO3UIUH SKOJIOTMYECKOH Oe30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YeJI0BEKa U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HMHTEUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
00y4aroImuxcs: CIOCOOHOCTH CaMOCTOSTEIEHO TPUOOPETaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBHU
C JKU3HEHHBIMH TOTPEOHOCTSIMH, HCIOIB30BaTh COBPEMEHHBbIE HMH()OPMAIMOHHBIE TEXHOJIOTUU JIJIs
MOKCKA U aHAIM3a y4eOHOH U HAYYHO-TIONYJISIPHOW HHPOPMALIUN XUMHUYECKOTO COJICPIKAHMS;

dbopMUpOBaHHE M pPa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO W JIOTMYECKOTO MBIILICHUS,
HaOJII0AAaTeNbHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH, IIPH
TUTAHUPOBAHUH U MTPOBEIECHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcs yOexIEHHOCTH B T'YMaHHCTHYECKOH HANpaBICHHOCTH XMMUH, €€
BOXHOH POJIM B pELICHUU II00AJIBHBIX MPOOJIEM palMOHAIBHOTO MPUPOIONOIb30BaHUs, TIONOIHEHUS
SHEPreTUYECKUX PECYPCOB M COXPAHEHUS TPUPOIHOTO PABHOBECHsS, OCO3HAHHS HEOOXOIMMOCTH
Oepe’KHOr0 OTHOIIEHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe MPHOOPETEHNUs OIbITa UCIOIb30BAHUS
MOJTYYCHHBIX 3HAHWUU JUIS MPUHSTHS TPAMOTHBIX PEIICHWH B CHUTYalHsAX, CBS3aHHBIX C XMMHUYECKUMHU
SIBJICHUSIMU.

B yueOHOM mutane cpegHero oOuiero oopa3oBanust mpeaMeT «XuMus» 0a30BOr0 ypOBHS BXOJUT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBeHHO-HaYUYHbIE TPEIMEThI».

OO11iee 4ncI0 YacoB, OTBEIEHHBIX JJIs M3yUYEHUsI XUMHUH, Ha 0a30BOM YPOBHE CpEIHEro oOIIero
oOpa3zoBanusi, cocTaBisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henenro), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).

Pabouas nporpamma no xumuu Jutst 10 kiacca opueHTHpOBaHa Ha peaH3aliio B LIEHTpEe 00pa3oBaHMs
€CTECTBEHHOHAyYHOW M TEXHOJOTMYEeCKOW HampaBieHHOocTed «Touka pocTa», cCO3AaHHOrO Ha 0Oasze
JUIEs C IEeNIbI0 Pa3BUTHUS Y 00yJaroUXcs €CTECTBEHHOHAYYHOM, MaTeMaTHYecKoi, THPOPMaIIMOHHOM
IPaMOTHOCTH, (OPMHUPOBAHUS KPUTHUECKOTO M KpPEATUBHOTO MBIIIJICHUS, COBEPIIEHCTBOBAHMS
HABbIKOB €CTECTBEHHOHAyYHOM M TEXHOJIOTMYECKON HANpaBlIEHHOCTH, a TakXKe Ul MPaKTHYeCKOM
OoTpabOTKM y4yeOHOro wMmaTepuasia 1o Yy4eOHbIM mpeameram «Dusukay, «Xumus», «buonorus,
«TexHonorus».

Ha 6a3ze wnentpa «Touka pocTta» oOecreunBaeTcsl peanu3alus 00pa3oBaTENbHBIX MPOrpamMm
€CTeCTBEHHOHAYYHOM W TEXHOJOIMYECKOM HAaIlpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C
TpeOOBaHUSAMHU 3aKOHOAATENbCTBA B cdepe o0pa3oBaHUS M C y4€TOM pekoMeHaauui denepanbHOro



orneparopa y4yeOHoro mpeamera «Xumus». OOpazoBaTenabHas MporpaMma IMO3BOJSET MHTETPUPOBATH
peanu3yeMble 3/1eCh MOJIXOMAbI, CTPYKTYPY M COJAEp)KaHUE MPU OpraHU3allui OOy4eHUs XUMHU B 7—9
KJIaccaX, BBICTPOCHHOM Ha 0a3e J000ro M3 JOCTYIMHBIX y4eOHO-MeToamdeckux komruiekcoB (YMK).
Hcnonb3oBanue o6opynoBanus neHTpa «Toduka poctay MO3BOJSIET CO3/1aTh YCIOBUS:

* JUIS PACIIMPEHUS COJACPKAHUS MIKOIBHOTO XUMHUYECKOTO 00pa30BaHus;

* JUIs TIOBBIILIEHUS [103HABATEIbHON aKTUBHOCTU 00YYarOIMXCs B €CTECTBEHHOHAYYHOM 001acTy;

* ISl pa3BUTHUS JIMYHOCTH peOeHKa B Ipoliecce 00ydyeHUs] XUMUH, ero crocooHocTel, GopMUpPOBaHUS U
YJIOBJIETBOPEHMSI COLIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

*JUIsl paboThl C OJAPCHHBIMHM IIKOJBHUKAMM, OPraHU3alMM UX DPAa3BUTHUA B PaA3IMUYHBIX 00JacTAX
00pa3oBaTeNbHON, TBOPUYECKOM IEATEILHOCTH.

[Tpumensss uudpobie gadopaTopuy Ha ypoKax XHMMHH, YYaIIMECs CMOTYT BBIMOJHUTH MHOKECTBO
1a00paTOPHBIX PadOT M IKCIEPUMEHTOB IO MpOrpaMMe OCHOBHOM mikoibl. Kype «Xumust st nerei ¢
OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsD» IIPU3BaH, UCIOJb3Yysl HHTEpeC OOydYaroIuxcs K
SKCIEpUMEHTaM, CPOPMHUPOBATh YMEHHE HAOII0AaTh, AeIaTh BbIBOJIBI HA OCHOBE HaOroAeHul. Pemars
pacueTHbIEe 3aJjaud Ha OCHOBE UMEIOIMXCS 3HAHMH 10 MareMaTuke. MHOro BHUMaHUs oOpalaercs Ha
TEXHHUKY SKCIIEPUMEHTA, YMEHUE IIPABHIIBHO U YETKO OIUCHIBATH PE3YJIbTAThl SKCIIEPUMEHTA, IPU3HAKU
peakuuii. M3ywarorcs npaBuia TEXHUKH O€30MaCHOCTH. ODKCIEPUMEHT BKIIIOYAETCS B TBOPUYECKHE
JOMAIlHUE U TpoBepouHbie paboTel. I[lpeamourenme B Kypce OTBOIUTCS  (OPMHPOBAHUIO
IIPEACTABICHUM U IOHATHHA KaK IIEPBOOCHOBE, a HE TEOPHUM. XOTsS yCWINE TOW WIM WHOW CTOPOHBI
OTIPENIENIACTCS TICUXOJIOTUIECKUMU OCOOCHHOCTSIMH OOYYarOIIUXCS W TMPAKTHYECKYIO pPean3aluio
JAHHOTO Kypca peuiaeT yu4uTeinb



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUHU

[IpenMeTr opraHMYeCKOl XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IIOJYYCHUHU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPaTHBIC CBS3U.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPOIUIEH — NPOCTEHUIINe
IPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metmnOyraguen-1,3: cTpoeHHe, BaXHEHUIINE XUMUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs,, TOMOJIOTMYECKUH psia. AleTuiaeH —
NPOCTEHIINN MPECTaBUTENb AJKUHOB: COCTaB, CTPOeHHUE, (U3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpupOBaHus, raloreHUPOBAHNUS, THAPATALUHU, TOPEHHUS ), TOJTyUYCHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUS), TOJIyde€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2aio02eHuposanis U HUmpoGaHus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOAOPOJaMH,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKU YTaeBoAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedte u e& mnpoucxoxaenue. CrnocoObl mnepepalOTKM HEPTH: NEPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTamUTHYeCcKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MTPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX INPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBa HJIM MPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHblEe OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJN: CTpoeHue, (u3NYecKue u
XUMHUYECKHE CBOWCTBA (PEAKLUU C AKTHBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),




npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIUPTOB. JeficTBHE METaHOIa U STaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToMHbI€ CHHUPTHL. OTHIEHIJHKOIb M TJIMLEPUH: CTpOeHHUe, (u3nyeckue u
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeneibHble KapOOHOBBIE KUCIOTHl. MypaBbuHAsi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
stepudukanuu), mnoiydeHue u mnpuMmeHenue. CTeapuHOBasg M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblJa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBoasl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapupl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMuauHbIM PacTBOPOM
okcugma cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIIOKO3bI), HAaXOXKJICHHE B TIPHUPOJC,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAUeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZICHWE W ONMCaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE dTaHona okcuaoMm wmenu(ll)), MHOroaroMHbBIX
cnupToB (B3auMopelcTBUe mMuuepuHa ¢ ruapokcugoMm Mmenu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss 1mo ypaBHEHUIO XUMHUYECKOW peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHWU IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMUHOKHMCIOTBI Kak aMm@oTepHble opraHudyeckue coeauHeHus. dDuznyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€IKOB: THIPONH3, JEHATyparus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUs! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypamus OEJIKOB IPH HArpeBaHWH, IBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3AllNK, CpenHss MoJeKylsipHas macca. OCHOBHBIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.



DKcrepUMEHTabHbIE METO/Ibl M3yUYCHHUs BEIIECTB M WX MPEBPAILCHHI: 03HAKOMIIEHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIIOTe3a, 3aKOH,
TEeOopus, aHaju3, CHUHTE3, KiIaccupuKalusa, T[EePUOJUYHOCTh, HAOIIOJEHNUE, HW3MEpEHHe,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHoNOrHs: MUIIEBbIE MPOTYKTHI, OCHOBBI PAI[MOHATILHOTO MUTAHMSI, MOIOIIIUE CPEACTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUS OOYYarOIIUMHCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIECIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuxcs PyKOBOJICTBOBATHCS B CBOCH JESATENbHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMera «XHUMHUS» JTOCTHUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
rpaXAaHCKOro 00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM U TMpaBWJIAMU TOBEICHMUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaT cHOPMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKON MAESITeThbHOCTH OOYYaloIIMXCA [0 peamu3alud
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3AaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH NMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPyTUX
MIPU aHAJIHM3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUYECTBEHHOM
XUMUU;

YBaOXEHHUSI K TMPOIIECCY TBOPUECTBA B 00JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHO)KCHHS HAYKHU €CTh pe3ysbTaT JJIUTEIbHBIX HaOII0ICHUMH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca U TI03HABaTeJIbHbIX MOTHMBOB B IIOJYUEHHH M TOCIEAYIOIIEM aHau3e
uH(OPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEICHME W IIOCTYIIKM CBOMX TOBApUILEH C MO3ULHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0e30MmacHOro obpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYZLOBOU I€ATENBHOCTH;

NOHMMAHUS LEHHOCTH NpPaBWJ HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO O€30IacHOI0
IIOBEJICHUS B CUTYyallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHKOB, KypeHHUsI);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELIEHUU IPAKTUYECKUX 3a1ad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3Y4YEeHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOM I€ATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccun U pealn3aluy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKHU 11€JIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpUATHS NEHCTBUI, MPUHOCSIIMX BpEI OKpYXaroulell NMpUpoaHOI cpere,
YMEHUSI TPOTHO3UPOBAaTh HEOJAronpHUsATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMAJIBHOMN MPaKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATILHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYyKaloleM
MHUpE KaKk O €IMHCTBE MPHUPOJbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHM JJIS COBPEMEHHOM IUBMWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3JAaHUU HOBOM 0a3zbl MaTepuanbHOM
KYJIbTYpbI, PEHIEHUH III00ANbHBIX MPO0JIEM YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHUHU  MEIMIIMHBL,



00€CIeYeHUN YCIIOBHM YCIIEIIHOTO TPYy/la U SKOJIOTUYECKH KOM(DOPTHOM JKU3HU KaXKJIOTO YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3iMyHbIX cdepax mpodeccuoHaIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICI0OBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ HUCIOJB30BaTh  OCBOCHHBIC  MEKIUCIUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBHUSIMH.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATEIILHO (POPMYNUPOBaTh M aKTYalIM3MpPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENeNATh IENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HMX JAOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIB30BaTh IHpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACIATH
XapakTepHbIC TMPH3HAKKM TIOHATHH W yCTaHAaBIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BsACHEHUS OTACJIIBbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIIH;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (WHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIAATH 3aKOHOMCPHOCTHU U IMPOTHBOPEUYHA B paCCMaTPUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATH B IPOLUECCCEC MO3HAHMA, UCITIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, TPEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJICMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIMU — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BAaHHBIC MOJICIBHBIC MPEICTABICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB H XUMHUYCCKUX peaKHHI\/'I.



2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
MPOrHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEeIIeHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIOMYJISIpHAsS
JuTepaTypa XHMHUYECKOTO COJAEp)KaHHsA, CIpaBOuHble mocobus, pecypcsl VHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOI /711 BBIIOJHEHUS YU4eOHBIX 33/1a4 ONpeAeEHHOTO TUTIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeACTBa Ipu padOTe € XUMHYECKOH
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

Osgi1aieHHe YHHBeEPCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTAIel pe3yIbTaTOB MO3HABATEIbHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta M (OpMYIMpPOBATH BBIBOJBI MO pPE3yJbTaTaM HPOBEAEHHBIX
HCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIMUPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alropuT™M JEUCTBUN NPU BBIMOJHEHUHM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
HAyYyHOW KapTHUHBI MHUpa, POJIM XHMHUU B TO3HAHUU SIBICHUA NOPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJATaoIINe
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
3JEKTPOOTPUIIATENIFHOCTh, XHMHYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHAs Macca, MOJSAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEPIKAIIUE COCIMHEHUSI, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHHUS OpPraHUYEeCKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMaHUS
NPUYHMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJICHUH, (PaKTOJOTHUECKUE CBEIEHUS O CBOWCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON A TETHbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHITHS TP OMIMCAHUH COCTABA, CTPOCHHS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTAaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYNl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHYECKHX PEaKIMid, W3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh NPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKHX
BEIIECTB TI0 HX COCTaBYy W CTPOEHHUIO K OINpeAenéHHOMY Kiaccy/Tpylie COeIUHEHUN
(YriaeBogopoabl, KHCIOPOJI W a30TCOJACpPKAIIUE  COCNUHEHHs, BBICOKOMOJICKYISPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
NPUBO/INTh TPHUBHAJBHBIC HAa3BAaHHs OTIECIBHBIX OPraHUYECKHUX BEHIECTB (ITHJICH, MPOIMIIEH,
alleTUiIeH, STHIEHIJMKOIb, TIMLEPUH, (eHod, (opMalbAeru, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBSI3M B OPraHUYECKUX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa a1 oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (HU3MUECKUEe U
XUMHYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, aleTalbJeTH1, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMmas, LeJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKAY HHUMH ypPaBHEHHUSMH COOTBETCTBYIOIIMX XWMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

Cc(OPMHUPOBAHHOCTh yMEHUS XapaKTePHU30BaTh HWCTOYHHKH YTIIEBOJOPOJHOTO CBHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIYUCICHHUS IO XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WM TPOIYKTa PEAKIHUA TI0 W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/IHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHHI BIaJIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMBIX B XHMHUU IPU H3YYCHHM BCINECTB M XUMHUYECKUX SBJICHUUN
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MPABUJIA MOJIb30BAHUSA XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUN OSKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHWUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpHu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHUKH O€30IaCHOCTH
npu oOpaleHNH C BEIIECTBAMH M JIAOOPATOPHBIM 000OpYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUud u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MI0JIy4aEMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HaBaTh ONACHOCTh BO3ICHCTBHS HAa >KMBBIE OPTaHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMHM 3[J0POBbS: YMEHHE NPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  CcHenbIX U cAa0OBHIAMIMX OOy4aroIUXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.
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Henpenensnubie
YTJIE€BOIOPObIL:
2.2  aJIKEHBI, 6 1
aJKaJUEHBI,
AJIIKUHBI
ApOMaTHYECKUEYTIT
23 P TEE
€BOJIOPObI
IIpupoausie
HUCTOYHUKU
24 3 1
YTJI€BOIOPOAOB U
uX nepepadoTka
Hroronopaszneny 13

Pa3znen 3.Kucaopoaconep:kamueopraHunyecKnecoeTuHEHHsI

3.1  Couptsl. ®enon 3
AJIbJIETUIBI.

3.9 KapGonogsie 7 1
KHUCJIOTHI.
CrnoxHble 3¢upbl

3.3 VYrueoasl 3 1




Hroronopaszaeny 13

Pa3znen 4.A30TcoaepkanmmeoprannyecKkuecoeIuHeHust

AMUHEL
4.1 ' AMHUHOKUCIIOTEL 3
benku
Hroronopaszneny 3

Paspnen 5.BbicokoMoJIeKy IsIpHbIeCOeIHHEH U

IInacTmaccsl.
5.1 2
Kayuyku. Bonokna

Uroronopazneny 2

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 2 2

YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJI51 YYEHUKA



Xumus/ I'adpueasin O.C., Octpoymon O.I'., CaaakoB C.A., AKunMoHepHoe 001IeCTBO
«M3nareancTBo IlpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/

https://Ibz.ru/metodist/iumk/chemistry/e-r.php

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru



https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/
https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://m.edsoo.ru/

