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MHOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpeHEro oomero oopa3oBanus papadorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6
obpazoBanuu B Poccuiickoii @enepanumny, Tpe0OBaHUN K pe3ylibTaTaM OCBOSHHS (eliepaibHO 00pa30oBaTeIbHOM MPOrpaMMBI CPETHETO OOIIETO
obpazoBanus (OOIT COO), npencrabieHHbIX B DeepaibHOM rocy1apcTBeHHOM oOpazoBaTesibHOM ctangapte COO, ¢ yuérom Konuenmuu
IperoiaBaHusl yueOHOTo npenMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoii depepanyu, peann3yromux OCHOBHBIC
oOpa3oBareibHbIE IPOrPAMMBI, 1 OCHOBHBIX TOJIOKeHUH «CTpaTterun pa3BuTHs BocnuTaHus B Poccuiickoii denepamnuu Ha nepuon 10 2025 romay
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOJIOB K pa3paboTKe MPOrpaMMBbI 110 XHMHH, K OTIPECIICHUI0 00IIeH cTpaTeruu 00ydeHus, BOCIIUTAHUS M PA3BUTHS 00YJaIOIINXCS
cpenctBamu yueOHoro npeamera «Xumus» g 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHLENTyanbHbIe nonoxkenus @I'OC COO o
B3aMMOO0OYCIIOBICHHOCTH IIeNIeH, COAepKaHus, pe3yIbTaTOB 00yueHUs M TpeOOBaHUN K YPOBHIO OJITOTOBKU BBITYCKHHUKOB.

Xumuyeckoe 00pazoBaHue, MOJIy4aeMOe BbIITYCKHUKaMH 00111€00pa30BaTeIbHOM OpraHu3alny, sBISIETCS HEOThEMIIEMON YacThi0 UX 0O0OPa30BaHHOCTH.
OHO CITy’KUT 3aBEpIUAOLINM TAOM peau3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYIIHUX 1IEIOCTHON cHcTeMe
XUMHAYECKOT0 00pa3oBaHMs. DTH IEHHOCTH KAacalOTCs MIO3HAHKS 3aKOHOB MPHUPOIbI, (POPMHUPOBAHUS MUPOBO33PEHHSI U OOIIEH KYIbTYpPHI YEJIOBEKa, a
TaKXe IKOJIOTHYECKH 000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0pPOBBIO U IPUPOIHOMN cpefe. Peannsyerca xumMudyeckoe oopazoBaHue o0yJaroImuxcs Ha
YpOBHE cpeaHero o0miero 00pa3oBaHUs CPeICTBAMH YUEOHOTO MpenMeTa «XUMUs», COJepKaHNuEe U MOCTPOSHUE KOTOPOTO OMPEIeNIEHBI B IIPOTPaMMe
10 XMMHUU C YU€TOM creln(pUKN HAYKH XUMUH, €€ 3HAUCHHsI B TO3HAHUU NPUPOJIBI U B MAaTEPHATILHOM JKU3HU OOILECTBA, a TAKXKE ¢ yUYETOM 00IIUX
1esIed ¥ MPUHIUIIOB, XapaKTEPHU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI Cpe/iHero oouiero oopaszoanus B Poccuiickoit deneparum.

XUMUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HayK UTpaeT 0coOyro pojib B COBPEMEHHOM IMBUIM3AIMH, B CO3JTaHUH HOBOI 6a3bl MaTepHalIbHON
KynbTypbl. OHa BHOCUT CBOM BKJIaJ] B (JOPMUPOBAHUE PALMOHAILHOTO HAYYHOT'O MBILIUIEHHUS, B CO3/IaHHE LIEIOCTHOTO MIPEICTaBICHUs 00
OKpY>KaloIlleM MHpe KaK O €AMHCTBE MPHUPOJIbI U YeI0BEKa, KOTOpoe (GOPMHUPYETCsl B XUMHUH HAa OCHOBE ITOHUMAaHHUsI BELIECTBEHHOT'O COCTaBa
OKpY>KaloIIero MIUpa, 0OCO3HAHUS B3aUMOCBS3H MEK/Yy CTPOEHHEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3aMMOJIEHCTBYS C APYTUMH €CTECTBEHHBIMU HayKaMH, XUMUS CTala HEOTHEMIIEMOM YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOUMBIM YCIIOBHEM
YCTICUTHOTO TPY/a M KU3HU KaKI0ro wieHa odmiecTBa. CoBpeMeHHAst XUMUS KaK HayKa CO3MJIaTeNIbHAs, KaK HayKa BRICOKUX TEXHOJIOTUN HampaBiIeHa
Ha peIIeHHE II100aIbHBIX TPOOIEM YCTOWYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, TTUIIIEBOH, SKOJIOTUUECKON 0€30MMaCHOCTH U
OXPaHbI 3JJ0POBbSI.

B cooTBeTcTBUU ¢ 00IIMMU HENSIMH U IPUHIUIIAMH CpEeIHEro o01ero oopa3zoBanus coaepxkanue npeamera « Xumus» (10—11 kiaccsl, 6a30BbIi
YpOBEHb U3YUEHUs1) OPUEHTHPOBAHO IPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO OJTOTOBKY 00y4aroUXxcs, HEOOXOJUMYIO UM ISl BBIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIIEIIHOTO BKJIIOUYEHHS B KHU3Hb COLIMYMA, MIPOJIOJKEHUSI 00pa30BaHMsl B Pa3JIMYHBIX O0JIACTSIX, HE CBA3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 39 ot 12.03.2024. NcnonHutens: Xanumosa H.3. 0 3IEKTPOHHbINA
Ctpanuua 2 u3 26. Ctpanuua cosgana: 12.03.2024 11:43 =¥ TATAPCTAH



CocraBngomumMu mpeaMera « XUMUs» SBISIOTCS 0a30Bble Kypebl — «Opranudeckas XxuMusp» 1 «OO011ast 1 HeopraHu4yecKasi XMMHUsD), OCHOBHBIM
KOMIIOHEHTOM COJEPKaHUS KOTOPBIX SBJIAIOTCSI OCHOBBI 0a30BOM HayKH: CHUCTEMA 3HAHUI 110 HEOPTaHUYECKOW XUMUHU (C BKIIOUEHUEM 3HAHUH U3
oOuieit XuMum) U oprannyeckoit xumuu. GopmupoBanre JaHHOW CUCTEMbl 3HaHUHN MPU U3YUYECHUHU IIpeMeTa 00ecrieunBaeT BO3MOKHOCTh
paccMOTpeHHsI BCETO MHOT000Opa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTU, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxanus KypcoB — «Opranuueckas Xxumusi» u «O0111as u Heoprauuyeckast XUMHus» chopMupoBaHa B porpaMme o XMMUU Ha OCHOBE
CHCTEMHOTI'0 TI0IX0/1a K U3yYEHHIO y4eOHOro MaTepuana u 00yclloBlIeHa HCTOPUUECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN HA ONpeIeNEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMueCKON XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUECKON TEOPUH CTPOEHUS OpraHuYeCKUX
COEIMHEHUI1, a TaK)Ke Ha YPOBHE CTEPEOXMMUYECKHUX M JIEKTPOHHBIX MPEJICTABICHUM 0 CTpoeHMH BemecTB. CBelieHus 00 n3yyaeMbIX B Kypce
BELIECTBaX JAl0TCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB /10 CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHUN. B Kypce opraHnueckoi XuMUU NOJIy4aroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00I11er0 00pa30BaHus I€pBOHAYAIbHbIE IPEICTABICHHUS O XUMUUYECKON CBSI3H,
KJ1acCU()MKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUYECKOM PEaKIHH.

[Tos HOBBIM YTIJIOM 3peHUS B IpeaMeTe «XUMUs» 6a30BOr0 YPOBHS pacCMAaTPUBACTCSl M3yYSHHBIH HAa YPOBHE OCHOBHOTO 001Iero 00pa3oBaHuUs
TEOpPETUYECKH MaTepuall U (PaKTOIOrHYecKrue CBEIEHHs O BEIIECTBAX U XMMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 Heopranudeckas
XUMUsD» 00yUJaIOMIMMCs IPEAOCTABISAETCS BO3MOKHOCTh OCO3HATH 3HAUEHUE MEPHOAMYECKOT0 3aKOHA € O0IIETEOPETUIECKAX U METOAOTOTUIECKIX
MO3UIINH, TITy0XKe MOHITh UCTOPUYECKOE N3MEHEHUE (PYHKIMI 3TOr0 3aKOHA — OT 0000IIAroIeH 10 0OBACHSIONIEH 1 TPOrHO3UPYIOIIEH.

Enunas cucreMa 3HaHUM O BAKHEUIINX BELIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U IIPUMEHEHUH, a TAKXKE O XUMUYECKUX PEAKLUAX, UX
CYLIHOCTH ¥ 3aKOHOMEPHOCTSX MpOTeKaHus aonoiHseTcs B Kypcax 10 u 11 kinaccoB aneMeHTaMu coJiepKaHusl, UMEIOIUMHU KYJIbTYPOJIOTMUECKUN U
MPUKIIAJHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUH C APYTUMH HayKaMH, PacKpbIBAIOT €€ pojib B MO3HABATEIBHOMN U
MPaKTUYECKON AESITEIbHOCTU YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUS K MTPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U NMPAKTUUECKUX
MPUIIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh HHPOPMAIUIO U IPUMEHSTH €€ U1 MOTOJHEHHSI 3HAaHUM, pellIeHUs] MHTEJUIEKTYalbHBIX M SKCIIEPUMEHTAIbHBIX
UCClIeIoBaTENbCKUX 33au. B 1enom copepikanue yueOHOro npeaMera « XMMHs» JTaHHOTO YPOBHS U3YUEeHHUs OPUEHTUPOBAHO Ha ()OPMHUPOBAHUE Y
00yyaroluxcst MUPOBO33PEHYECKOM OCHOBBI AJI1 MOHUMaHUs (puinocockux uaen, Takux Kak: MaTepualbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpPraHUYeCcKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILLIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh MPUPOAHBIX SIBJICHUHN MyTEM SKCIIEpUMEHTA U
pelIeHns MPOTUBOPEUNI MEXKIY HOBBIMU (DaKTaMU U TEOPETHUECKUMHU MPEOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUH SKOJIOTHYECKUX
po0iieM, a TaKkke MpodsieM cOepeKeHHsI SIHEPTeTUUECKIX PECYPCOB, ChIPhs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepHasoB.

B nnane penienus 3a1a4 BOCIUTAHUS, PA3BUTHS U COLUATH3AIMN 00yJarOIINXCsl IPUHATHIE MPOTPAMMOM IO XMMHH MOAXO/IbI K OMPeIeTICHHUIO
coJiepKaHUs U TIOCTPOEHUS MIPEAMETA MpeIycCMaTpUBAIOT (POPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX IEUCTBUHN, HMEIOMNX 0a30BO€ 3HAYCHHE IJIS
Pa3IMYHBIX BUJOB JICATEIHHOCTHU: pelieHHs mpobiem, MOUCKa, aHamu3a U 00paboTku nHPOpMAaIHK, HEOOXOJUMBIX 7Sl TPUOOPETSHHSI OTBITA
MPAKTUYECKON U UCCIEA0BATEIBCKON AEATEIBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IIO3HAHUU XUMUH.
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B npaktuke npernosaBaHus XUMHM KaK Ha YpOBHE OCHOBHOIO 00I11ero 00pa3oBaHus, TaK U Ha YPOBHE CPEeIHEro od1ero oopa3zoBanus, Npu
OINPEIIECIICHUU COIEPKATEILHON XapaKTEPUCTUKH LIEJIe U3Y4EeHHUs IIPEeIMETa HallpaBJICHUEM IIEPBOCTENIEHHON 3HAYMMOCTH TPAJULIMOHHO IIPU3HAETCA
(dbopMHpOBaHKHE OCHOB XMMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMSI, IPAKTUUECKON AEATEIbHOCTH Y€I0BeKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOH KyJIbTyphl. C METOJMYECKON TOUKH 3PEHUS TAKOM MOAXO0/ K OIPEECIICHUIO LIee N3yUeHUsI IPEAMETA ABISETCS BIIOJIHE
OIpaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TTIaBHBIMH LIETSIMUA U3YUSHHS ITpeaMeTa « XuMmus» Ha 6a3oBoM yposae (10 —11 ki1.) aBasitoTes:

e (opmMupOBaHUE CHCTEMbI XUMUYECKUX 3HAHUN KaK BaKHEUIIIEH COCTABIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOi
JIKAT KITFOUEBBIC TOHATHS, (QYHIaMEHTaIbHBIC 3aKOHBI M TCOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U TIOHUMAaHHUE CYIITHOCTH
JIOCTYITHBIX 0000IIIeHN MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHHS;

e (opmMupoBaHUE U pa3BUTHE MPEJICTABICHUI O HAYYHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMHUUECKHUX PeaKIMii, HEOOXOUMBIX JIJIs
MPUOOPETEHUsT YMEHUI OPUEHTUPOBATHCS B MUPE BEIICCTB U XMMHYCCKHX SIBICHHA, UMEIOIINX MECTO B IPUPOJIC, B IPAKTHUECKOMN H
MIOBCEIHEBHOM JKU3HH;

° Pa3BUTHC YMCHI/Iﬁ )51 CHOCO6OB JACATCIIbPHOCTH, CBA3aHHBIX C Ha6JHOI[eHI/ICM 1 O0BSICHEHHEM XUMUYECKOI0 9KCIICPUMCHTA, CO6HIOZI€HI/ICM
npaBuIl 0€30MaCHOT0 OOPAIICHUS C BEIICCTBAMH.

Hapsiny ¢ aTum, comepxaTenbHas XapakTepUCTHUKA LIeJIel U 3a/1ad U3ydeHHsl IpeIMeTa B IporpaMMe o XUMUHM YTOYHEHa U CKOPPEKTUPOBaHA B
COOTBETCTBUU C HOBBIMU IPUOPHUTETAMH B CUCTEME CpeiHero 001ero oopazoBanus. CeroHs B MpenojaBaHuu XUMHUHU B OOJIBIIIEH CTENEeHN OTAAETCs
MIPENoYTeHNE MPAKTUYECKON KOMIIOHEHTE CO/Iep KaHUsI 00YUEeHHsI, OpPUEHTUPOBAHHOM Ha MOJITOTOBKY BBITYCKHUKA 0011€00pa30BaTeIbHOM
OpraHu3aIliy, BJIAJICIONIET0 HE HA0OPOM 3HAHUH, a PYHKITMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU M YMEHUSIMU aKTUBHOTO TTOJTyYEHUS 3HAHUM
Y IPUMEHEHUS UX B PEAIbHON KU3HHU JIJISl PEIICHUs TPAKTUUECKUX 3a/1a4.

B ¢BsI3u ¢ 3TUM NpU U3y4eHUU IpeaMeTa « XUMUs» TOMUHHUPYIOIIee 3HaYeHUE TPUOOPETAIOT TaKUe LENH U 3aJ]a4H, KaK:

ajarnTanus o6yqafonmxca K YCJIOBUSAM JUHAMUYHO pPa3BUBAIOIICTOCA MUPA, q)OpMI/IPOBaHI/Ie HHTCJUICKTYAJIbHO pa3BI/ITOI\/’I JJUYHOCTH, TOTOBOH K
caM006pa3013aH1/1}0, COTPYAHUYECTBY, CAMOCTOATCIbHOMY IIPHUHATHUIO I'PaAMOTHBIX pemeHHﬁ B KOHKPECTHBIX JKU3HCHHEBIX CUTYyalluAX, CBA3AHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUECM;

(dhopmupoBaHHEe Y 00YJArOITUXCS KITFOUEBBIX HABBIKOB (KJITFOYEBBIX KOMIIETCHITUH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIsl PA3TUIHBIX BUIOB
NeSTeIbHOCTH: PEIICHUs MPo0iieM, TTOUCKa, aHamu3a 1 00paboTku H(GOPMALIUK, HEOOXOAUMBIX ISl IPUOOPETEHHUS OMbITA IeATETHbHOCTH, KOTOpast
3aHMMAET BaKHOE MECTO B IMO3HAHUH XMMHH, & TAKXKE /TSI OLIEHKH C MO3UITUN YKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XMMHYECKHUX ITPOLECCOB HA OPraHM3M YEJIOBEKA U IPUPOJIHYIO CPENY;
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pa3BUTHE [103HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00Y4aroIUXCsl: CIIOCOOHOCTH CaMOCTOATENBHO IPHOOpETaTh
HOBBIC 3HAHUSA 110 XUMUH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMH, UCIIOIH30BATH COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTHHU JJIsl TIOUCKA
aHaIM3a y4eOHOH M HayYHO-NOMYJISIPHON HH(OpMAIIMA XUMUYECKOTO CO/ICPIKaHUS;

(bOpMI/IpOBaHI/Ie H Pa3BUTHUC Y 06yqa101u14xc>1 ACCOIMaTUBHOI'O U JIOTUYCCKOI'O MBIIIJICHHUA, Ha6J'IIO,I[aTeJ'IBHOCTI/I, CO6paHHOCTI/I, dKKYPAaTHOCTH, KOTOPLIC
0COOEHHO HCO6XO,Z[I/IMBI, B YaCTHOCTH, IIpH INIAaHUPOBAHUHU U ITPOBEACHNHN XNMHUYECKOT'O SKCIICPUMCHTA,

BOCIIUTaHHE y 00yUarOMMXCsl yOKIEHHOCTH B TYMAaHHUCTUYECKON HAIIPABICHHOCTH XUMUH, €€ BaXKHOW POJIM B PEILICHUH TTI00AIBHBIX MPOOIIeM
palMoOHAIBHOIO IPUPOAONOIb30BAHUS, TOMOJIHEHUS SHEPIETUYECKUX PECYPCOB U COXPAHEHUS MPUPOJIHOTO PABHOBECHSI, 0CO3HAHMSI HEOOXO0AUMOCTH
0epe’KHOTO OTHOIIEHHSI K IPUPOJIE U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETEHHS OTIBITA UCTIONB30BAHUS TTOYUYEHHBIX 3HAHUHN JIJISI TIPUHSTUS
I'PAMOTHBIX PELIEHUM B CUTYyalUAX, CBA3AHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B y‘le6HOM IUIaHC CPEAHCTO O6IH€FO O6pa30BaHI/IH npeamMcET «Xumus» 06a30BOro YPOBH BXOOUT B COCTAB HpeHMeTHOﬁ obnactu «EcTecTBEHHO-
HAaYYHBIC IPCAMECTHI.

Oob111ee uncIo 4acoB, OTBEIEHHBIX JJIs U3YUEHUsI XMMHUH, Ha 0230BOM YPOBHE CpellHero oliero oopasoBanus, cocrapiseT 68 yacos: B 10 kiiacce — 34
yaca (1 gac B Henenmto), B 11 kimacce — 34 yaca (1 yac B Hezento).
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COJAEP)KAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI OPraHUYECKOl XUMHHU

[Ipeamer opranndeckoit XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHHUE B TTOJIYYCHHH HOBBIX BEIIECTB U MaTepHAJIOB. Teopusi CTpOeHUs
opranuueckux coeaunenuid A. M. byrneposa, e€ ocHoBHBIE ToNokeHUsA. CTpyKTypHbIE POpPMYIIbl OpraHMYECKHUX BellecTB. ['oMonorus, usoMepusi.
XuUMHUYECKas CBSA3b B OPraHUYECKUX COCTUHEHUSX — OJIMHAPHBIC U KPATHBIE CBSA3H.

[Ipencrasienne o KIaccuPpUKAINM OpraHUIeCKUX BelecTB. HOMEHKIaTypa OpraHMdecKuX COSIUHCHMIA (CUCTEeMAaTHYeCKas) M TPUBUAIBHBIC Ha3BAHUS
BOXHEUIIUX MPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEILIECTB.

DKcIepUMEHTaIbHbIE METO/Ibl M3YUEHHsI BELIECTB U MX MPEBPALICHUN: 03HAKOMIIEHHE ¢ 00pa3liaMy OpraHMYeCKUX BEIIECTB U MaTepualaMH Ha X
OCHOBE, MOJIEJINPOBAHUE MOJIEKYJI OPraHUYECKUX BELIECTB, HAOIIOIEHNE U ONMCAHUE IEMOHCTPALIMOHHBIX OMBITOB 10 IPEBPAIIEHNUIO OPraHUYECKUX
BELIECTB IPU HarpeBaHuHM (IU1aBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psill. MeTaH U 3TaH — MPOCTEHIITNE TTPEICTAaBUTENIN aJTKAHOB: (PU3MUECKHE U XUMUUYECKHE CBOMCTBA
(peakiuu 3aMeIIeHusI U TOPEHUsI ), HaXOK/IEHUE B TIPUPOJIC, TOJIYUCHHE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAA. OTUIICH U MMPOIMUJICH — HpOCTeI\/'IIJ_II/Ie MMPpEACTAaBUTCIIN AJIKCHOB! (1)I/I3I/I"ICCKI/IC 1N XUMHUYCCKHUC
CBOMCTBa (peaKI_[I/II/I TUAPUPOBAHUA, TAJIOTCHUPOBAHUSA, THAPATALIUN, OKUCJIICHUA U l'IOJ'II/IMepI/BaLII/II/I), MOJIY4YCHHUEC U IPUMCHCHUC.

Ankanuensl: OyragueH-1,3 u metunOyragueH-1,3: cTpoeHne, BAXKHEHUIIINEe XUMUYECKUE CBOMCTBA (peakius noaumMepusamun). [lomydenue
CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTHYSCKUN PsiJl. AIIETHIICH — TPOCTEUIIINN TTPEACTABUTENh AIKHHOB: COCTAaB, CTPOCHUE, (PU3HUECKUE
Y XUMUYECKHE CBOMCTBA (PEaKIuy TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUIPATAIINH, TOPEHHUSI ), TTOTyIEeHUE U TPUMEHEHHE.

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (pI/ISI/IquKI/IC 1 XUMHYECKHE CBOMCTRBA (pCaKI_II/II/I TaJIOTCHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHHUEC U
IMPUMECHCHUC. TOJZyOJZ.' cocmaes, Cmpoerue, qbu3uquKue U Xumu4eckue ceolcmaa (peam;uu 2AN10CEHUPOBAHUA U HumpoeaHuﬂ), noJjiydyedHue u
NpUMEHERUE. TokcHIHOCTH ApCHOB. I'ereTnueckas cBsI3b MCXKAY YrJICBOJAOPOAaMHU, MPUHAMJICKAINUMU K PA3JIMYHBIM KJIaCcCaM.
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[TpupoaHble HCTOYHUKY YTI1eBOAOPOAOB. [IpupoaHslii ra3 u nomnyrHele HedTsHbIe ra3sl. HedTh 1 €€ npoucxoxnenue. Criocods! nepepadboTku He(hTH:
NEPEroHKa, KPEeKUHT (TePMHUUECKU, KaTATUTHIECKUI ), miupou3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHNUE B IPOMBIIUIEHHOCTH U B OBITY.
KaMeHHBI# yTrosib U IPOIYKTHI €r0 epepadoTKH.

DKcrepuMEeHTANIbHbIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPALLEHUI: 0O3HaAKOMIIEHHE ¢ 00pa3liaMu IIacTMAcC, Kay4yKOB U PE3UHBI, KOJUIEKLIUN
«Hed1b» 11 «YTOMIBY, MOJIETHPOBAHKIE MOJICKYJT YTJIEBOAOPO/IOB M TAJIOT€HOIIPOU3BOIHBIX, TPOBEICHNE IPAKTUYCCKON paOOThHI: OTyYSHHUE STUIICHA U
H3YyYEHHUE ErO CBOMCTB.

PacuérHble 3a1a4un.

Brraucnenus 1o YpaBHCHUIO XUMHYECKOM p€aKuuun (MaCCBI, O6’béMa, KOJIMYCCTBA UCXOAHOI'O BCIICCTBA UJIU MTPOAYKTA PEAKIIHUHU 110 U3BCCTHBIM MACCC,
O6”béMy, KOJMYCCTBY OJHOI'O U3 UCXOJHBIX BCIICCTB UJIK MIPOAYKTOB peaKI_II/II/I).

Kucaopoaconep:kamue oprannyeckue coeTHHeHUs

[IpenenbHbIe OTHOATOMHBIE CIUPTHL. MeTaHOI U 3TaHOJI: CTpOeHHE, (PU3NUECKUe U XUMUYECKUE CBOMCTBA (peaklMK ¢ aKTUBHBIMH METaJlllaMH,
raJIoreHOBOJIOPOJIaMH, TOPEHUE), MPUMEHEHHE. BoIOpoIHbIE CBSA3M MEXIy MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HAa OPTaHU3M
YeJloBeKa.

MHoroatoMHbIE CIIMPTHI. OTUJICHTIINKOJIb U TIAOCPUH: CTPOCHUC, (I)I/I3I/IquKI/Ie 1 XUMHYECKHE CBOMCTRBA (B3aHMOﬂCﬁCTBHe CO MCJI0OYHBIMHU
MCTAJJIaMH, KAYCCTBCHHAs PCaKIMd Ha MHOTOATOMHBIC CHI/IpTLI). I[CﬁCTBHC Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/IC TJIIMICprUHA U OTUJICHIJIMKOJIA.

deHoi: CTPOCHUC MOJICKYIJIbI, (I)I/I?»I/I‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTD (I)CHOJ'Ia. HpI/IMeHeHI/Ie (I)CHOJ'Ia.

AJ'IL,Z[GI‘I/II[BI " KenioHul. CDOpMaJ'ILI[eFI/II[, afeTaJIbACTuA: CTpOCHHUC, (I)I/ISI/ILICCKI/IC 1 XMMHYECKHE CBOMCTRA (peaKI_[I/II/I OKHCJICHHUA 1 BOCCTAHOBJICHUA,
Kau4C€CTBCHHLBIC peaKI_II/II/I), MOJIY4YCHHUEC U IIPUMCHCHUC.

OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHASI U YKCYCHAsl KMCIOTHI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOWCTBA,
ol1mue 715 Kjlacca KUCJIOT, peakiyst STepuuKaIim), morydeHue u npumeHenne. CtreapruHoBasi U OJICMHOBAs! KUCIOTHI KaK MPEICTaBUTEIN BBICIINX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEe AEHCTBHE.

CrnosHble 3¢upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['naponus cnoxubix 3¢upos. XKupsel. ['uaponus xupos. [IpuMmenenne xupos.
buonornueckas poJib JKHPOB.

VYraeBojpl: cocTaB, Kiaccupukanus yrieBo1oB (MOHO-, M- U Moyucaxapusl). [ roko3a — mpocTelImii MOHOCaXapH1: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaoM mean(ll), okucnenne ammuaunbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIFOKO3bl), HAX0XK/IEHHE B IPUPOE, IPUMEHEHUE, Orooruyeckas poib. PorocuHTe3. PpyKTO3a Kak H30MEP TITFOKO3bI.
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KanMaJ'I M IEJII0JI03a KaK ITPUPOAHBIC ITOJIMMEPHI. CTpoeHHe KpaxmaJia 1 IeJIJII0JIO3bI. dusndyeckue ¥ XUMUYECKHE CBOMCTBA Kpaxmajia (FI/II[pOJ'II/B,
Ka4u€CTBCHHAA pCaKkius C I/IOI[OM).

DKCIepuMEHTAIBHBIC METO/IBI H3yYEHUS BEIIECTB U UX MPEBPAICHUI: MPOBeICHNE, HAOTIOCHIE U OMMMCAHNE IEMOHCTPAIIMOHHBIX OMBITOB: TOPCHUE
CIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCIIeHHE dTaHoia okcuaoM Meau(Il)), MHOroaToMHBIX CIUPTOB (B3aUMOEHCTBHE
rimnepuna ¢ ruapokcunom meau(1l)), anpaernion (okucIeHne aMMUagHBIM pacTBopoM okcuaa cepedpa(l) u ruaporcunom menu(Il), B3aumoaeiicTpre
KpaxMaja ¢ HOJI0M), IPOBEACHUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPA YKCYCHOU KUCIIOTHI.

PacuérHble 3a1a4un.

Brraucnenus 1o YpaBHCHUIO XUMHYECKOM p€aKuuun (MaCCBI, O6’béMa, KOJIMYCCTBA UCXOAHOI'O BCIICCTBA UJIU MTPOAYKTA PEAKIIHUHU 110 U3BCCTHBIM MACCC,
O6”béMy, KOJMYCCTBY OJHOI'O U3 UCXOJHBIX BEHICCTB UJIU ITPOAYKTOB peaKL{I/II/I).

A3oTcozepkalue OpraHn4eckiue CoeIMHEHNS.

AMHHOKMCIIOTBI KaK aM(l)OTepHBIe OPraHu4YCCKHUC COCAUMHCHHUA. duznyeckue ¥ XMMHUYECKHUE CBOMCTBA aMUHOKHCIIOT (Ha IIpuMEpe FJ'II/II_II/IHa).
buonornyeckoe 3HaueHre aMUHOKUCIOT. [lenTuabl.

Benku kak mpupoHbIe BEICOKOMOJICKYIISIPHBIE coeinHeHus. [lepBryuHast, BropudHas ¥ TPETUYHAs CTPYKTypa 0enKkoB. XMMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, ACHATypalusl, KAYeCTBEHHbIE pEaKIIUU Ha OEJIKH.

3KCHepI/IMeHTaJIBHBIe MCTOJbI U3YUCHUA BCUICCTB U UX HpeBpaH.[eHHfIZ Ha6J'II-OI[CHI/Ie " OIIMCAaHUC JEMOHCTPALIMOHHBIX OIIBITOB: ACHATYpPALlUA OcIKOB
IIpU Harp€BaHnu, OIBCTHBIC PCAKIITNUN OCIIKOB.

BBICOKOMOJ'leKyJ'lﬂpH])Ie COCAMHCHUHA

OcCHOBHbBIC TOHATHUS XUMUH BBICOKOMOJICKYJIAPHBIX COE€TUHECHUI: MOHOMCD, IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMEPHU3AlIUN, CPCAHAA
MOJICKYJIsSIpHAas Macca. OcHOBHBIC MCTOAbI CUHTC3a BBICOKOMOJICKYIISIPHBIX COECTUHEHHUHN — nmojimMepusanus U MOJIMKOHJACHCAIHA.

DKcrepuMeHTaIbHbIE METO/IbI H3yYEHUS BEIIECTB U UX MPEBPAILEHUI: 0O3HaKOMIIEHHE ¢ 00pa3liaMu IPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH,
IU1acTMAacC, KayqyKoB.

MexnpeaMeTHbIE CBSI3N.

Peanuzarust MexXnpeIMETHBIX CBSI3€H MPU M3yUYEHUH OpPTaHnYecKor XUMHUH B 10 Ki1acce OCyIecTBIAETCS Yepe3 UCTIOIb30BaHNE KaK OOIIHNX
€CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U IOHATUM, ABJISIOIIMXCS CUCTEMHBIMU TSI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
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O6H_II/IG €CTCCTBCHHO-HAYYHbIC IIOHATHA: SABJICHUC, HayLIHHﬁ (baKT, T'UII0TE3a, 3aKOH, TCOPH:A, aHAJIN3, CHHTE3, KJ'IaCCI/I(bI/IKaI_[I/IH, NEPUOANIHOCTD,
Ha6J'IIOI[eHI/Ie, HN3MCPEHUC, DKCIICPUMEHT, MOJACIIMPOBAHUC.

dwusuka: MaTepusi, YHEPTHS, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, JHEPTeTUICCKUI YPOBEHb, BEIIECTBO, TEIIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTRA,
(u3HUYECKre BETMYNHBI U €IMHUIIBI KX U3MEPCHHSL.

buonorus: xierka, opranusm, 6nocdepa, 0OMEH BEIIECTB B OpraHu3Me, OTOCUHTE3, OMOJIOTHYECKU AKTUBHBIC BEIIECTBA (OCIIKH, YTIIEBOIBI, XKHPBI,
(dhepMeHTHI).

Feorpa(bml: MUHCPAJIbI, TOPHBIC ITOPOABI, ITOJIC3HBIC HCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorus: MUIeBbIe MMPOAYKTBI, OCHOBBI PAlIMOHAJIBHOI'O TUTAaHUA, MOIOIHUE CPCACTBA, JICKAPCTBCHHBIC U KOCMETHYCCKUC ITPCIIapaThbl, MATCPUAJIbI
N3 UCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBiuBaeT TpeOOBaHHS K Pe3yIbTaTaM OCBOCHUS 00YJAIOIIUMICS ITPOrPaMM CpeHero o0miero 00pa3oBaHus (JMYHOCTHBIM,
MeTanpeJIMETHBIM U ITPeAMETHBIM). HaydHO-MeTOAnYeCKOi OCHOBOM 1Sl pa3paboTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS ITPOTPAMM CPEHETO
o01ero 00pa3oBaHus SIBISETCS CHCTEMHO-/1ESTETbHOCTHBIN MTOIXOI.

B cooTBeTcTBHU C CUCTCMHO-ACATCIIBHOCTHBIM IMOJAXO0JA0M B CTPYKTYPEC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MTPCIMETA «XUMUs» Ha YPOBHE CPpCAHCTO
o01ero 00pa3oBaHus BBIACICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAHHUC O6y‘IaIOIJ_II/IMI/IC}I pOCCHﬁCKOﬁ rpa)K,Z[aHCKOﬁ HACHTUYHOCTH — T'OTOBHOCTHU K CaMOPAa3BUTHIO, CaAMOCTOATCIIbBHOCTH U CaMOOIIPCACIICHULO,
HaJIM4YuC MOTHBAIlMU K O6y‘IeHI/IIO;
LEJICHAIIPABJICHHOC PA3BUTHEC BHYTPCHHUX y6e>1<,ueHHﬁ JIMYHOCTHU Ha OCHOBE KJIFOUEBBIX [IECHHOCTEH U HCTOPUUCCKHUX TpaI[I/II_II/Iﬁ 0asoBoit HAayKU XUMUU;

TOTOBHOCTH N CHOCO6HOCTB 06yqa101111/1xc;1 pYKOBOI[CTBOBaTI)Cﬂ B CBOCI71 ACATCIIBHOCTU IICHHOCTHO-CMBICJIOBBIMHA yCTaHOBKaMI/I, HpI/ICYHII/IMI/I
[IETIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJINYUC MPABOCO3HAHUA 3KOJIOTHYECKOM KYJIbTYPBI U CIIOCOOHOCTHU CTaBUTh HEJIN U CTPOUTD )KU3HCHHBLIC IIJIAHBI.

JInyHOCTHEIE PE3YIbTAaThl OCBOCHUA MPECAMETA «XUMUS» JOCTUT'AKOTCA B €IUHCTBEC y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTU B COOTBECTCTBUU C
T'YMaHUCTHYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU [IEHHOCTSMH U UI€aJIaMH POCCUICKOTO TPa)IaHCKOT0 00IIeCTBa, MIPUHATHIMU B
o0IIecTBe HOpMaMH U TIPABHJIAMH TIOBEJICHUS, CIIOCOOCTBYIOIIMMH MTPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M HDAaBCTBEHHOT'O CTAHOBIICHUS
JTUYHOCTH 00yYaIOIIUXCSI.
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JImgyHOCTHBIE PE3YIbTAaTbl OCBOCHUA MPECAMETA «XHMH OTpaxaroT C(l)OpMPIpOBaHHOCTB OITBbITa ITO3HABATEIILHOMN U HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH
o6yqaloumxc;1 110 p€au3anuu IIPpUHATBIX B 06I_HCCTB6 HCHHOCTeI;'I, B TOM YHCJIC B 4aCTHU:

1) rpaxaaHCcKOro BOCIMTAHUS
OCO3HaHUS 00YJAOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY M IPABOIIOPSIIKY;
MPEACTABJICHUS O COIMAIbHBIX HOPMaX M MPaBUIaX MEKINYHOCTHBIX OTHOIIICHUH B KOJUUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIbHOCTHU IIPpU CO3JJaHNH y‘IC6HBIX IIPOCKTOB, pCIICHUHU y‘{e6HLIX M IIO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHHNH
XUMHUYCCKUX SKCIICPUMCHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U apTyMEHThI IPYTUX MPH aHATIN3€e Pa3InYHbIX BUIOB yUeOHOMN JAEATeIbHOCTH;
2) IATPHUOTHYECKOT0 BOCTIMTAHMS
[IEHHOCTHOTO OTHOIIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HACIEIUI0 OTEYECTBEHHON XUMUU;

YBAKCHHS K IPOUECCY TBOPUYCCTBA B obnactu TCOPHUU U NPAKTUUCCKOT'O IPUMCHCHUA XUMHU, OCO3HAHUA TOI'O, YTO JOCTUKCHHUA HAYKU €CTh PE3YyJIbTAaT
JJIIUTCIIBHBIX Ha6J'IIOI[eHI/II71, KPOIIOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOI'O TPpYyJda y‘IéHLIX U IIPAKTUKOB;

WHTEpeca U T03HABATEIbHBIX MOTHBOB B MOJYYEHUHU U TTOCJIEIYIONIEM aHAIN3€e HH(POPMAIIUK O TIEPEOBBIX TOCTHKEHUSX COBPEMEHHON
OTCUYCCTBCHHOM XHNMMUMU,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA:
HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMMOBEACHU,

CIIOCOOHOCTH OLCHUBATL CUTYyalluH, CBA3AHHBIC C XUMHUYCCKUMU ABJICHUAMU, U IPUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH HA MOPAaJIbHO-
HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIIEHUBATh CBOE IIOBEJCHUE U MOCTYIIKH CBOUX TOBapI/IIJ_ICﬁ C HO3ULIMHI HPAaBCTBCHHLIX U MTPABOBBIX HOPM U OCO3HAHUC MOCJIEICTBUN 3THX
IMMOCTYIIKOB;

4) popMupoBaHMA KYJIbTYPHI 310POBb:

MMOHUMAaHHUS LIEHHOCTE! 3I0pOBOro U 6e30macHoOro oopasa KM3HH, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PM3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;
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COOJTFOICHHS TIPaBMIT 0€30IaCHOTO 00paIleHus C BEMIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYAOBOH JIEATEIHHOCTH;

IMOHUMAaHUWA NEHHOCTH MMPaBUJI MHAUBUAYAJIbHOI'O U KOJIJICKTUBHOT'O 0€e30IacHoOro IMMOBCACHHA B CUTyallUAX, YIPOKAIOIIUX 300POBBIO U ) KU3HU JIIOI[Cﬁ;
OCO3HAaHUs NOCIEACTBUM U HENPUATHUS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypEeHHUs);

5) TpyaA0BOro BOCIMTAHMSA:

KOMMYHHKATHBHOU KOMIIETCHTHOCTH B Y4€OHO-HCCIIEI0BATENBCKOM NESTEIIEHOCTH, OOIECTBEHHO MOJIE3HOM, TBOPUECKON M IPYTHX BUIAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4acTHUE B PELLICHUHU PAKTUUECKUX 33/1a4 COLMAIbHON HANpaBJIEHHOCTH (B paMKax CBOEIrO KJlacca, IIKOJIbI);
MHTEpEeca K MPaKTUUECKOMY U3YUEHHIO IPOQECCHil pa3IMuHOro pojJa, B TOM YMCIIE HA OCHOBE IMPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;
YBa)XEHUS K TPYAY, JIIOASAM TPYJa U pe3yJIbTaTaM TPYIOBOH ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYAIEHON TpaeKTOpUU 00pa3oBanHws, Oy 1yiei mpodeccuu U pean3aiui COOCTBEHHBIX )KU3HCHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U TIOTPEOHOCTEN 00IIIeCTBa;

6) 7K0JI0rMYeCKOro BOCIIMTAHUS:

9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIICHUS K TIPUPO/IE, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MMOHUMAHUS TJ100aJTFHOTO XapaKTepa SKOJOTUUECKUX MTPOOJIEM, BIUSHUS YKOHOMUYECKUX TIPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COIIMAIBHON CPEJIbL;
OCO3HaHHUs HEOOXOUMOCTH UCTIOIB30BaHUS JOCTIKEHUN XUMUH IS PEIIEHUSI BOIPOCOB PAIlHOHATBHOTO MTPUPOIOTIOIH30BaAHUS;

aKTUBHOT'O HETIPUATHUS AEUCTBUN, MPUHOCSILINX BPE OKPYKaroIlel IPUPOIHOI cpesie, yMEHUsI IPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHYECKHE
ITOCJIEICTBUS IIPEANIPUHUMAEMBIX IEUCTBUI U MPEJOTBPAILAT HX;

HaJIM4US Pa3BUTOTO SKOJIOTMUYECKOTO MBILUIEHHUS, YIKOJIOTUYECKON KYIbTYpPBI, ONIBITA JEATEIBHOCTH dKOJIOTMUYECKON HANPaBIEHHOCTH, YMEHU S
PYKOBOJICTBOBAThCSI UIMHU B MTO3HABATEIbHON, KOMMYHUKAaTUBHOM U COLIMANIbHOM MTPAKTHKE, CIIOCOOHOCTU U YMEHHUS aKTUBHO IPOTHUBOCTOSITh
UJ€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

C(bOpMI/IpOBaHHOCTI/I MHPOBO33pCHUS, COOTBCTCTBYHOIICI'O COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKU U O6H_ICCTBCHHOI71 IMPAaKTHUKHU,
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MOHUMAaHHUsI crielu()UKN XMMUU KaK HaAyKH, OCO3HAHUS €€ poiiu B GOPMUPOBAHUU PALIMOHATBHOT'O HAYYHOT'O MBIIIJICHHS], CO3JJaHIH 1IETTIOCTHOTO
MIPEJICTaBJICHHS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE IPUPOJIBI U YSIIOBEKA, B TIO3HAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUU TPOoOIIeM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHHU AJIs1 COBPEMEHHOMN [IUBUIIM3AIMU: B €€ T'YMaHHUCTUYECKON HAIIPABIEHHOCTH U BaKHOW POJIM B CO3JITaHUU
HOBOH 0a3bl MaTepUAIIBHON KYJIBTYPHI, PEIICHUH III00aTbHBIX TPOOIEM YyCTOMUYUBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, SHEPIrETUYECKOM, MMUIIEBOM
1 3KOJIOTMYeCKOi 0€30I1aCHOCTH, B pa3BUTHH MEAMLIMHBI, 00ECIIEYEHNH YCIIOBUM YCIIEIIHOTO TPYAA U SKOJOIMUECKH KOM(OPTHOM KHU3HU KaXJI0T0
yjeHa oOIleCTBa;

GCTCCTBGHHO-HaquOfI T'paMOTHOCTH: TOHMMAHUA CYIIHOCTH MCTOA0B IMO3HAHMsA, UCITIOJIb3YCMbBIX B €CTCCTBCHHBIX HAyKaXx, CIIOCOOHOCTH HMCITOJIb30BaTh
MMOJIy4a€MbIC 3HAHUS JJIS1 aHaJIUn3a U 00BACHEHHS ABIECHUI OKpYyXKaromero Mmupa 1 rpoucxoasmux B HEM HSMGHGHHﬁ, YMEHUA ACJIaThb 000CHOBaHHBIE
3aKJIIFOYCHHUA Ha OCHOBC HAYYHbIX (baKTOB U UMCIOIUXCA JAHHBIX C LCJIbIO ITOJTYUCHUA JOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTH CaMOCTOATENLHO MCIIOIL30BaTh XUMHYECKHE 3HAHUS JJIA pCIICHUA npo6neM B PCAJIbHBIX JKU3HCHHBIX CUTYAIIUAX;
HHTCPCCA K IMTO3HAHUTIO U HCCIIeI0BATEIbCKOM JACATCIIbHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HCIIPEPBIBHOMY O6paSOBaHI/IIO n caMoo6pa30BaHmo, K aKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUM B
COOTBCTCTBHUHU C )KXU3HCHHBIMU HOTpC6HOCT$IMI/I;

MHTEepeca K 0COOEHHOCTSM TpyJia B pa3InYHbIX cepax MpophecCHOHATbHON 1A TeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3ynbTaThl OCBOCHHS yUEOHOTO NMpeaMeTa « XUMHUs» Ha YPOBHE CPEIHET0 00IIEro 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE U1 (POPMHUPOBAHHS MHUPOBO33PEHHS 00YUIAOIIMXCS MEXIUCIUTUTMHAPHBIE (MEKITPEIMETHBIE) OOIIIEHAYYHBIE TIOHSATHUS, OTPAKAIOIIUE
1IETIOCTHOCTh HAYYHOU KapTUHBI MUpPa U CTIEU(UKY METOJIOB MTO3HAHMS, HCIIOJIB3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS,
SIBIIGHUE, TPOIIECC, CUCTeMa, HAyYHBIN (DaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, UCCIIeJIOBaHNEe, HAOIIOICHIE, U3MEPEHUE,
SKCIEPUMEHT U JIPYTHeE);

YHHUBEpcaJbHble yueOHbIE AeHcTBUA (T03HABaTelIbHbIE, KOMMYHHUKAaTHBHBIE, PETYISATUBHBIE), o0ecrieunBaromye GopMrupoBaHue (pyHKIHOHAIBHOM
IPaMOTHOCTH M COI[MAJIbHOM KOMITETEHIIUU 00yYaroUINXCs;

CIIOCOOHOCTH 00YYaIOIINXCS UCIOJB30BAaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE, MUPOBO33pEHUYECKHIE 3HAHHS U YHUBEpCaIbHbIE yUeOHbIE 1eHCTBUS B
ITO3HABATEJIBHON U COI[MAIIBHON MTPAKTHKE.
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MeranpeaMeTHbIE Pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YI€OHBIMU MTO3HABATEIIHHBIMH, KOMMYHUKATUBHBIMHU U PETYJISATUBHBIMH
NEUCTBUSIMH.

OBJajieHHe YHHBEPCAJIbHBIMHU Y4eOHBIMU MO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a3oBble JJorn4ecKue AeHcTBHSI:

CaMOCTOATENILHO (hOPMYJIUPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpHUBAaTh;

OHpGIIGJI?ITI: Oeian AeATCIbHOCTH, 3aJaBasi HapaMeTpm u KpI/ITepI/II/I HUX JOCTHUKCHUS, COOTHOCHUTH p€3y.HI)TaTI)I JACATCIIBPHOCTH C ITIOCTaBJICHHBIMU L CIISIMU,

HCIIOJIb30BAaTh IIPH OCBOCHUH 3HAHUM HpI/IéMLI JIOTHYCCKOI'0O MBIIIJICHUS — BBIACIIATD XapPAKTCPHBIC IIPU3HAKH IMOHATHH U YCTaHABJIMBATb UX
B3aUMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIINEC ITOHATHA AJIA 00BICHEHHST OTACIBHBIX Q)aKTOB u HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHHA U KPUTCPHUU 1A KJ'IaCCI/I(bI/IKaI_II/II/I BCIICCTB U XUMHUYCCKHUX peaKHI/Iﬁ;
YCTAaHABJIMBATH MPUYNHHO-CIICACTBCHHBIC CBA3U MCKAY N3YYACMbIMU SBJICHUSAMU,

CTPOUTD JIOTUYCCKUEC PACCYKACHU (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTHU U ITPOTUBOPCYUA B PACCMATPUBACMbBIX
SABJICHHUAX, (I)OpMy.]'IPIpOBaTB BBIBOAbI 1 3aKIIFOYCHMUA,

MIPUMEHATH B MPOIECCE TTO3HAHUS, UCTIOIH3YEMbI€ B XUMHUH CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, TPE0OPa30BBIBATh MOIEIBHBIC MPECTABICHUS —
XUMHUYECKU 3HAaK (CHMBOJI) DJIEMEHTa, XUMU4eckasi popmysa, ypaBHEHHE XUMHUUECKON peakIMy — IPU PelIeHUU YIeOHbIX MO3HABATENbHBIX U
MPaKTUYECKUX 3a/1a4, TPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHUS /TSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U
XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:
BJIaZACTh OCHOBAMHU METOJI0B HAYUHOT'O MMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKHHﬁ;

CbOpMy.TH/IpOBaTB OEJIn U 3aJa49u UCCIICAO0BAaHUs, UCITOJIb30BaTh IMIOCTABJICHHBIC H CAMOCTOATCIIBHO C(l)OpMy.]'II/IpOBaHHI)Ie BOITPOCEI B KAYECTBE
HHCTPYMCHTA IMMO3HAHWA U OCHOBBI JJIs1 (bOpMI/IpOBaHI/Iﬂ THUIIOTE3EI IO IIPOBCPKE MPAaBUIIBHOCTH BBICKA3bIBACMBIX CY)KHeHHﬁ;

BJIQ/IETh HABBIKAMU CAMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHUS HAOIIOIaTh 33 XOJ0M
IpolLecca, CaMOCTOSATEIbHO IPOrHO3UPOBATh €T0 Pe3yabTaT, (POpMyIHpoBaTh 0OOOIIEHHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB
UCCIIETOBaHMsI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoieaHHON paldoTe;

l'IpI/IO6peTaTB OIIBIT y‘-ICHH‘lCCI(OfI HCCJIEeIOBATEIbCKOMN U HpOCKTHOﬁ ACATCIIBHOCTH, IIPOABJIATH CIIOCOOHOCTH ¥ TOTOBHOCTD K CaMOCTOATCIIBHOMY
MOUCKY MCTOAOB PCUHICHUA IMPAKTUYCCKUX 3a/la4d, IPUMCHCHUTIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.
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3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAINH (HAy4YHO-TIOMYJIIpHAs IMTEpaTypa XUMHUECKOTO COJepKaHUs, CIIPAaBOYHbIE TOCO0uS,
pecypcsl MHTepHETa), aHATH3UPOBaTh NHGOPMAITUIO PA3IMYHBIX BUIOB U (OPM IIPEICTABICHUS, KPUTHICCKH OIICHUBATH €€ JOCTOBEPHOCTH H
HEMPOTUBOPEUNBOCTb;

(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSATH Pa3IMYHbIE METObI IIPU MOKUCKE U 0TOOpe MH(pOpMaLIMK, HEOOXOAUMOM /JIsl BBIMIOTHEHUS YUeOHBIX 3a7a4
OTpeAeNIEHHOrO TUIIA;

IpUOOPETaTh ONBIT UCIOJIb30BAaHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BEIOMPATH ONTHUMAIBHYIO (hOpMY IpeACTaBICHUS HHPOPMALIUH (CXEMBbI, TpadUKH, JHarpaMMBbl, TAOIULbI, PUCYHKH U IPYTHE);

MCIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPECTBA MPU padOTe ¢ XUMUYECKON HH(pOpMaLIHeii: MPUMEHITh MeXIpeIMETHbIE ((PU3NUECKUE U
MaTeMaTHYeCKHEe) 3HAKU U CUMBOJIBI, (hOopMyIibl, aOOpeBHATypbl, HOMEHKIIATYPY;

HUCIIOJIBb30BAaTh U Hp606pa30BLIBaTI> 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HAIVIAAHOCTH.
OBJIaIICHI/Ie YuuBepCadbHBIMU KOMMYHUKATUBHBIMHA HeﬁCTBHHMHZ

3a1aBaThb BOIIPOCHI 11O CYIICCTBY 06cy>1<,uaeM0171 TEMBI B XO0AC Auaaora 1/WIH AUCKYCCHH, BBICKA3bIBATb UACH, q)OpMy.]'II/IpOBaTB CBOU MPCAJIOKCHUSA
OTHOCHUTCJIBHO BBIITOJTHCHUA HpCHHO)KeHHOﬁ 3aga4u,

BBICTYIIATH C HpGSGHTaHHCﬁ PE3YJIbTATOB IM03HABaTEILHOMN ACATCIIBHOCTH, IMOJTYYCHHBIX CaAMOCTOATCIIBHO UM COBMECTHO CO CBEPCTHUKAMU ITPU
BBIITOJIHCHUHU XUMHUYCCKOT'O SKCIICPpUMEHTA, HpaKTI/I‘{eCKOﬁ pa6OTLI 110 UCCJICAOBAHHIO CBOICTB HN3Yy4aCMbIX BCHICCTB, pCaIn3aluu lee6Hor0 IIpOCKTa U
(bOpMy.HHpOB&TB BBIBOJBI 1O PC3YyJIbTaTaM HpOBeI[éHHBIX I/ICCHGJIOBaHI/Iﬁ HYTéM corjizaCcoBaHus HO3PII.IPII>1 B XO0I€ O6CY)I(I[CHI/I$I 1 00OMEHAa MHCHUSIMU.

OgiaieHNe YHUBEPCAJIBHBIMH PeryJsiTHUBHbIMU J1eHCTBUSAMM:

CaMOCTOATCIIbHO INTAHUPOBATh U OCYIICCTBIIATH CBOIO MO3HABATCIIbHYIO ACATCIbHOCTD, OIPEACIIAA e€ uenu u 3ala4i, KOHTPOJIIMPOBATH U ITIO MEPEC
HCO6XO,[[I/IMOCTI/I KOPPCKTUPOBATH HpCHHaPaCMLIﬁ AJITOPpUTM JnencTBuit IIpH BBIIIOJIHCHUU y‘-IC6HLIX N UCCJICAOBATCIbCKUX 3aaa4, BLI6I/IpaTB HanbOoJee
B(I)(I)GKTI/IBHBIP'I CII0CO0 uX peuiceHud ¢ y‘IéTOM MOJIYYCHH HOBBIX 3HAHUM O BEIECTBaX U XMMHYECKUX pCaKIUAX;

OCYIICCTBIIATE CAMOKOHTPOJIb CBOCH JCATCIIBHOCTH Ha OCHOBC CaMOaHaJin3a U CaMOOILCHKH.
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NPEJIMETHBIE PE3YJIbTATbBI
[IpenmMeTHBIE pe3ybTaThl OCBOEHUA Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

Cc(OPMHUPOBAHHOCTD MPEACTABIECHUN O XUMUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAyYHON KapTUHBI MUPA, POJIM XMMHUHU B TIO3HAHUU SBJICHUN
IPUPOJBL, B (POPMUPOBAHUH MBIIUICHUS U KYJIBTYPBI IMYHOCTH, €€ ()YHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM JUIS PEIICHHS MTPAKTUYECKHX 3a/1a4
1 9KOJOTMYECKH 0O0OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/J0POBBIO U IIPUPOIHOM Cpee;

BJIaJICHHE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOPasi BKIIFOUAET: OCHOBOIIOJIArAl0IUE MOHATUS (XUMHUYECKH 3]IEMEHT, aTOM, 3JIeKTPOHHAsi 000J104Ka
aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XMMUYECKas CBA3b, CTPYKTYpHas (hopmyina (pa3BEpHYTas U COKpaIlIEHHAas), MOJIb,
MOJISIpHAs Macca, MOJIIPHBIN 00BbEM, YIIIepoJHbIi CKeleT, (yHKIMOHAIbHAs IPYIIa, paJguKall, U30Mepusi, U30MepPbl, TOMOJIOIMUECKHUI psijl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPO U a30TCOAEPKAILNE COEAUHEHHS], MOHOMED, [TOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS); TEOPUU U
3aKOHBI (TEOpUs CTPOEHUs OpraHuYecKkux BemecTB A. M. byTiepoBa, 3ak0oH COXpaHEHUS! MAcChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK
XMMHHW; MEPOBO33PEHUYECKNE 3HAHUS, JICXKAIHE B OCHOBE MOHUMAaHUS IPUYNHHOCTH U CHCTEMHOCTH XUMHYECKHX SBICHUH, (DAaKTOIOTHYECKHE
CBEJIEHUs O CBOMCTBAX, COCTABE, MMOJIyYEHUH U OE30I1aCHOM MCII0JIb30BaHUH BAKHEHIINX OPraHUYECKHX BEIECTB B OBITY U MPAKTUYECKOM
JesITeIbHOCTH YeJIOBEKa;

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ BBIABJIATH XaPAaKTCPHBIC ITPU3HAKH HOHHTHfI, YCTAHABJIMBATb UX B3aNMOCB3b, UCIIOJIb30BATh COOTBCTCTBYIOIIUC ITOHATHU A
IIpU OIIMCaHUU COCTaBa, CTPOCHU U npeBpameHI/Iﬁ OpTraHUYCCKUX COCI[HH@HPIIZ;

c(OPMUPOBAHHOCTh YMEHUH HCII0Ib30BaTh XUMUUECKYIO CUMBOJIMKY JJISI COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
(bopMys1 OpraHUYeCcKHX BEIECTB U YpaBHEHUN XUMUYECKUX PEAKIM, U3rOTaBINBATh MOJIEIN MOJIEKYJI OPraHMYECKHX BEIIECTB JUIs MIUTIOCTPALlUN UX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIUBATh IPUHAAJIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX BELIECTB M0 UX COCTABY U CTPOCHUIO K OIPENEIEHHOMY
KJ1accy/Tpynime coeuHeHuH (YraeBoJopObl, KUCIOPO M a30TCOAEPIKAINE COeAUNHEHMS], BHICOKOMOJIEKYIISIPHBIE COSIMHEHMS), 1aBaTh UM Ha3BaHUs
no cucrematrnueckoit HomeHkiarype (IUPAC), a Takxke NpuBOAUTh TPUBHAIBHBIE HA3BaHUSI OT/AEIBHBIX OPIraHUYECKUX BELECTB (3TUJIEH, IPOIUIIEH,
alleTUJICH, 3TUJICHTJIUKOIIb, MIINLEPUH, (peHo, popManbaeru, aleTaibaerul, MypaBbuHas KUCII0Ta, YKCYyCHasi KHCIIOTa, OJIEMHOBAst KUCJIOTAa,
CTeapMHOBas KMCIIOTA, IIII0K03a, (PYKTO3a, KpaxMall, [IeJUII0J103a, TIUIHH);

C(bOpMI/IpOBaHHOCTL YMCHH: ONIPCACIIATE BUJBI XUMHYECKOM CBS3U B OpTraHU4YCCKUX COCIUHCHUAX (OI[I/IHapHBIC nu KpaTHLIC);

C(pOpMI/IpOBaHHOCTL YMCHHUS MPUMCHSATD ITOJIOKCHHUA TCOPUU CTPOCHUSA OPIraHNYCCKUX BCIICCTB A. M. BYTJ'IepOBa JJIA O0OBSICHEHUS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHCHUA MACChI BCUICCTB;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh COCTAB, CTPOCHUE, GU3HUECKUE M XUMHUECKHE CBOMCTBA TUITUYHBIX MIPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OpPTraHUYECKHX BelIecTB (METaH, 9TaH, TUJICH, IPOIWJICH, alleTuieH, OyraaueH-1,3, metunOyranueH-1,3, 6eH30I1, METaHO, STaHO,
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OTUJICHTJINKOJIb, IIUIECPHH, (beHOJ'I, ancTajapJACrua, MypaBbrHaA U YKCYCHas KHUCJIOThI, I'NTFOKO3a, KpaxMajl, HEIII0J103a, aMUHOYKCYCHas KI/ICJ'IOTa),
HIUTIOCTPUPOBATE TCHETUYCCKYIO CBA3b MCIKAY HUMH YPABHCHUAMHU COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ C UCITOJIb30BAHUCM CTPYKTYPHBIX

opmyu;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOYHUKHU YIIIEBOJOPOIHOTO ChIphs (He(Th, IPUPOIHBIN ra3, yrojb), CHOCOObI UX MepepadOTKH U
MPaKTUYECKOe MPUMEHEHUE MPOAYKTOB MepepaboTKu;

c(OPMHPOBAHHOCTH YMEHUH MTPOBOUTH BHIYHCIICHUS TI0 XUMUYECKUM YPaBHEHUSAM (Macchl, 00bEMa, KOINYEeCTBA HCXOTHOTO BEIIECTBA UIIH MPOIAYKTa
peaKIMy 10 U3BECTHBIM Macce, 00BEMY, KOJTHUECTBY OJHOTO M3 HCXOIHBIX BEIIECTB MU MPOTYKTOB PEAKIUH);

C(bOpMI/IpOBaHHOCTB y'MeHI/Iﬁ BIaACTb CHCTEMOM 3HAHUI 00 OCHOBHBIX MCTOAAaX HAYYHOI'O ITO3HAHUS, UCIIOJIb3YCMBIX B XUMHU IIPU U3YUCHUH BCIICCTB
1 XUMHYCCKUX SBIICHUM (Ha6JIIO[[€HI/I€, N3MCPCHUC, OKCIICPUMCHT, MOI[GJII/IpOBaHI/Ie), HCIIOJIb30BATh CUCTCMHBIC XUMUWYCCKHUEC 3HAHUA 1JIA IPUHATUA
peIHGHI/If/'I B KOHKPCTHBIX JKU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM;,

c(OPMHPOBAHHOCTH YMEHHH COOIIOIATh MPaBHIIA TTOJIB30BAHUS XUMHUECKON TIOCYI0U U TaOOpaTOPHBIM 000PYAOBAaHHEM, a TAKXKE MPaBHIIA
oOpalIeHus C BEUIECTBAMHU B COOTBETCTBHU C MHCTPYKIMSIMH IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IIAHUPOBATH U BBIITOJIHATH XUMHUECKUH SKCIIEPUMEHT (IPEBPALEHNs] OPIraHUYECKUX BEILECTB IPU HarpeBaHuH,
MOJIy4Y€HHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB, KAUeCTBEHHBIE PEAKIIMN OPraHUYECKUX BEUIECTB, JeHATypalus OEJIKOB PU HarpEeBaHUU, LIBETHHIE
peakiuu 6eIKOB) B COOTBETCTBUH C PAaBUIAMU TEXHUKHU 0€30MMaCHOCTH MPH 00pallleHHH ¢ BEIECTBAMU U JJaOOpaTOPHBIM 000pYI0BaHHEM,
MIPEJICTaBIATh PE3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (hOpME 3aMKcH ypaBHEHUN COOTBETCTBYIOIIMX peakUril U (OpMyIHpOBaTh BHIBOABI Ha
OCHOBE 3THX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XUMUUECKYIO0 HH(OPMAIIHIO, TOTYyIaeMyI0 U3 pa3HbIX MCTOYHUKOB (Cpe/ICcTBAa MacCOBOM
uHpopmanuu, MHTEpHET U ApYrux);

c(OpPMHUPOBAHHOCTh YMEHUH COOJII0/IaTh IPABHJIA SKOJIOTUYECKH 11€J1eCO00pa3HOro MOBEIEHNUS B OBITY U TPY/I0BOM JIEATENBHOCTH B LIENISAX COXPAaHEHUS
CBOETO 3/10POBbsI U OKPYXKAIOIIEH IPUPOJIHOMN Cpebl, OCO3HABATh ONTACHOCTH BO3/IEHCTBUS Ha JKUBBIE OPTaHU3MBI ONIPENETIEHHBIX OPraHUYECKUX
BElIEeCTB, MOHMUMast cMbIci nokaszarens [1JIK, moscHsaTs Ha mpuMepax crocoObl yMEHbIIEHUS U MPEAOTBPAILEHUS X BPEIHOTO BO3AEHCTBHUS Ha
OpraHu3M YeJIOBEKA;

JJIA 06y11a}01m/1xc;1 C OrpaHUYC€HHBIMH BO3MOXHOCTAMHU 3J0POBBA. YMCHHUE IPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX MMO3HAaHUA BCUICCTB
U XUMHNYECKUX ﬂBHeHHﬁ;

IS CTICTIBIX U CNTA0OBHISIIMX OOYUYAIOIIUXCS: YMEHUE UCTIONIB30BaTh PEIbe()HO-TOUCUHYIO CHCTeMy 0003HaueHuit JI. bpails st 3anucu XuMHIecKux
bopmy.
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TEMATHYECKOE INTAHUPOBAHUE

Crnoxubie 3¢upsl

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne n/nt HanMeHoBaHMe pa3jeioB U TeM (uu¢posbie)
B NPOrpamMMbl Beero Konrtpoabnbie | IIpakTuyeckue o0pa3oBaTte/ibHbIE
padoThI padoThbI pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHu4YecKoi XuMuu (7 4acoB)
Tema 1. [IpeameTr opraHu4ecKoil XuMHuu.
1.1 Teopusi cTpoeHnst OpraHMYecKUX 7 1
' coeIMHEeHMii)
Paznen 2. YriaeBoaopoas! (21 yacoB)
2.1 IIpenenbuble yrieBogOpOAbl — alKAHbI 4 0 0
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 2 0 0
' aJIKaIUCHBI, aJJKUHBI
23 ApoMaTn4ecKue yrieBoaoposl 3 0 0
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 6 1 0
' uX nepepadoTka
Pasznen 3. Kucnopoacoaep:kaumue oprannyeckue coequneHus (19 yacos)
3.1 Cnuptsl. ®enon 6 0 0
Anbaeruabl. KapOOHOBBIE KUCIIOTHI.
3.2 HCTIVIEL Bab 8 0 1
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33

YrieBoabl

5

Pasnen 4. A3oTcoaep:kamme opranudeckune coeqnueHus (12 yacon)

4.1 AMUHBI. AMUHOKUCTIOTHI. benku 12
Pa3znen 5. BbicokoMoJIeKyJIIPHbIE COEINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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KanengapHo-remaTnyeckoe MJIaHMPOBaHHE

KoaudecTBO yacoB DJIeKTPOHHBIE
Jlara
Ne Kontpoasn (uudposbie)
HanmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMBbI IMpakTnuec H3y4YeHUs
n/m Bcero HbIe oOpa3oBaTe/ibHbIE
KHe padoThl
paﬁoTbI pecypchl
Tema 1. Ilpeamet oprannyeckoil xumuu. Teopusi CTpoeHNsi OpraHuyecKux coequnennii (7 yacon)
1 [TpaBuna Th B xabunere xumuu. [Ipeamer 1 02.09.23
OpraHUYECKON XUMUH.
2 Teopust ctpoeHust opraHu4ecKux coequHeHnii. CtpoeHue 1 02.09.23
aroMma yriiepoza.
3 OcCHOBHBIE TIOJIO’KEHUSI TEOPUH CTPOCHUS OPraHUYECKUX 1 09.09.23
COCIMHEHU.
4 H3omepsl. Buasl nusomepun. 1 09.09.23
Knaccugukaius opraHMueckiux COeAMHEHUH. 1 16.09.23
6 Pemenne 3a1a4 Ha HaXOKAEHUE MOJIEKYJIIPHON 1 16.09.23
(opMyIIbI OPraHMYECKOTO BEIIECTBA.
7 Bxonnas koHTposbHas paboTa 1 23.09.23
Tema 2. Yri1eBoJ0PO/IbI M MX NPUPOIHbIE HCTOYHUKH (21 yac)
8 IIpenenbHbIE yrIeBoAOPOABI. AJNIKAaHBI. CTPOCHHUE, 1 23.09.23
H30MEpHs, HOMEHKIATypa
9 [TpakTUKyM 110 cOCTaBICHUIO (HOPMYI U30MEPOB U 1 30.09.23
T'OMOJIOI'OB aJIKaHOB.
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10 ®Pu3nuecKue 1 XUMHUECKUE CBOMCTBA AJIKAHOB. 1 30.09.23

11 Hukmnoankadsl 1 07.10.23

12 HenpenenbHbie yrieBoaopoabl. AJKEHbI. CTPOEHUE, 1 07.10.23
U30MepHsl, HOMEHKJIaTypa

13 [IpakTUKyM 1O cOCTaBJICHUIO (POPMYIT H30MEPOB U 1 14.10.23
TOMOJIOTOB AJIKEHOB.

14 XUMHYECKUE CBOWCTBA U CIIOCOOBI MOTYYEHUSI aJIKEHOB. 1 14.10.23

15 AJKanueHsl. 1 21.10.23

16 Kayuyku. 1 21.10.23

17 AJIKUHBI: CTPOEHUE, U30MEPUS, HOMEHKJIATypa, 1 11.11.23
(u3nueckue CBOMCTBA, NOITY4YEHUE

18 [TpakTUKyM 110 cOCTaBICHUIO (HOPMYIT H30MEPOB H 1 11.11.23
TFOMOJIOTOB aJIKUHOB.

19 XUMHYECKUE CBOMCTBA, TPUMEHEHNE AJIKUHOB. 1 18.11.23

20 ApoMaTu4ecKue yriieBoAOpobl. ApEeHBI. 1 18.11.23

21 CaoiicTBa 6eH301a. 1 25.11.23

22 Pemrenne 3a1a4 Ha HaXOKJAEHUE BBIX01a IPOIYKTOB 1 25.11.23
peaKuy OT TEOPETUUECKHA BO3ZMOXKHOTO.

23 ITpupoaHbIi ras. 1 02.12.23

24 Hed1s 1 ciocoOw1 ee mepepadoTKu. 1 02.12.23

25 [Tonsitue 06 okraHoBOM uncie. Hedts B MupoBoit 1 09.12.23
DKOHOMHKE.

26 KameHnHbIi1 yrons u ero nepepaboTka. 1 09.12.23

27 O0600611eHne cBeieHH 00 yraeBo1opoaax. 1 16.12.23

28 KonTtpoubsnas pabora Nel o reme «Teopust ctpoenus 1 16.12.23
A.M. bytneposa. YT1eBOI0pOIBI»

Tema 3. Kuciopoacoaepxamnye opraHmyecKkue CoelMHEHHUsI U UX PUPOIHbIC HCTOYHUKH (19 yacoB)
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29 OZIHOATOMHBIE CIIUPTHI. CTPOEHUE, U30OMEPHS, 1 23.12.23
HOMEHKJIaTypa

30 CBolicTBa, NOJIy4YEHHE, IPUMEHEHUE OJTHOATOMHBIX 1 23.12.23
CIIUPTOB

31 MHOroaToMHbIE CITUPTHI 1 13.01.24

32 CBolicTBa, NOIy4YEHHE, IPUMEHEHHE MHOTOaTOMHBIX 1 13.01.24
CIIUPTOB

33 [TpaBuna o Th B kabunere xumuu. OeHOI. 1 20.01.24

34 Cemunap no teme «CrnupTsl U GEHOTBDY 1 20.01.24

35 Anbaeruipl ¥ KETOHBI. CTPOEHUE, U30MEpHS, 1 27.01.24
HOMEHKJIaTypa

36 XUMHUYECKHE CBOWCTBA aJbJIETUI0B U KETOHOB. 1 27.01.24

37 ®denonopMaabaeTuiHasg CMOJIa B €€ IPUMEHCHHUE. 1 03.02.24

38 KapOoHOBBIE KHCIIOTHI: KiIacCH(pHUKALINS, 1 03.02.24
HOMEHKJIATypa, U30MepUs.

39 KapOoHOBBIE KUCIIOTHI: CBOMCTBA, OJIY4YECHHUE. 1 10.02.24

40 Cemunap «KapOOHOBBIE KUCIOTBI» 1 10.02.24

41 CrnosxHble 3(upBbl. 1 17.02.24

42 Kupsbr 1 17.02.24

43 [Tonsitue 06 yrimeBojax. 1 24.02.24

44 ['mroko03a, cTpoeHHe U CBOMCTBA. 1 24.02.24

45 Hucaxapunsl. [Tonucaxapuib 1 02.03.24

46 O06o01IeHre U cucTeMaTu3alus 3HaHu|, YMEHUH, 1 02.03.24
HaBBIKOB 110 TeMe «Kuciaoponocoaepxkaiine
OpPraHMYECKUE COETUHEHUS»

47 KonTpoasnas padora Ne 2 o teme 1 09.03.24
«Kucnoponoconepxauue OpraHn4ecKue COeAMHEHUS
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Pasnen 4. A3orcoaep:kamme opranndeckne coeqnueHus (12 yacos)
48 AMUHBI, UX KJIacCU(DUKAIIHSL. 1 09.03.24
49 CBolicTBa aMHUHOB, MOJIyYEHUE, IPUMEHEHHUE. 1 16.03.24
50 AMMHOKUCIIOTBI, CTPOEHUE MOJIEKYJl, HOMEHKJIATypa. 1 16.03.24
51 XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT. 1 06.04.24
52 benku, ux ctpoenue u PyHKUIUU. 1 06.04.24
53 XuMHYeCcKue CBOWCTBA OEIIKOB. 1 13.04.24
54 I'eneTndeckas CBA3b MEXAy KJIACCAMH OPTaHUYECKUX 1 13.04.24
COEeIMHEHUI.
55-56 | IlpakTHKyM 1O COCTaBJICHUIO YPABHEHUN peakuil K 2 20.04.24
LIENIOYKAM ITPEBPALLCHUIA.
57 IIpakTnueckas padora Nel «Mnentuduxanus 1 20.04.24
oprannyeckux coenuHennii» Ilpasuna Th.
58 O06o0011eH1Ee 1 TTOBTOPEHHUE TEMBI «A30TOCOIEPIKAIINE 1 27.04.24
OpPraHMYECKHE BEUIECTBA»
59 KonTpouabsnas pabora Ne3 o reme 1 27.04.24
«A30TocoepxKallue OpraHMuecKue BEIeCTBay
Paznea S. BeicokoMoJieKyJisipHble coennHeHns (9 4acoB)
60 buorexHonorus. 1 04.05.24
61-62 | Knaccuduxanus nonumepos. VckyccTBeHHBIE 2 04.05.24
MOJIUMEPBEI. 11.05.24
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63 CuHTETUYECKHUE MTOJTUMEPHI. 11.05.24

64 IIpakTnueckas padora Ne2 «PacrnozHaBanue 18.05.24
riactMacc u Bojokon» I[lpasuna Th.

65 O0600111eH1Ee U TTOBTOPEHHUE 10 KYpCY OpraHUYECKON 18.05.24
XUMUH.

66 Hrorosasi konTpoJibHasi pabora Ned 25.05.24

67-68 | AHanu3 KOHTPOJIbHON pabOThHI 25.05.24
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O TPOIECCA OBA3ATEJIBHBIE
YUYEBHBIE MATEPHAUJIBI IJIS1 YYHEHUKA

Xumus. 10 knacce/I"abpuensn O.C., OctpoymoB N.I'., CnankoB C.A., AkunonepHoe oomectBo «M3narenbctBo «IIpocBerienuey;
METOOANYECKUWE MATEPUANDBI ANA YYUTENA

1.C.lNabpuensH, I'.l.Jibicoa «Xumnsa Metogmueckoe nocobme - 6a3oBbii ypoBeHb>» - M.: lpocda 2022 roa.

2. 0.C.lrabpuengan, N..OctpoymoB, «0ObLwwasa xmMua B Tectax, 3agadax, ynpaxHeHunax. 11 knacc» — M.: [poda, 2023 roa.

3. O.C.MNabpuensH, MN.H.bepe3kunH, A.A.YwakoBa «Xnmua 11 knacc: KoHTponbHblE M NpoBepoYHble paboTbl K y4yebHUKy». — M.:
Opoda, 2021 r.

4. O.C.labpuensH, I.l.JibicoBa, A.l.BBeaeHckasa «Xummsa 11 knacc: HactonbHasa kHura gns yumutensa». Yactb 1 — M.: Opoda, 2019
rog.

5. O.C.MNabpuensH, .l JlbicoBa, A.l.BBeaeHckasa «Xmmmsa 11 knacc: HacTtonbHasa KHUra ang yumtens». Yactb 2 — M.: poda, 2022
roa.

6. O.C.l'abpuensH, MN.B.PeweTtos, N.I.OcTpoyMoBa «3azayun rno XMMun n crnocobbl nx pewenusa» - M.: «Apoda», 2021roa.

7. B.l'. deHuncoBa «XmmMua 11 knacc noypoyHble nnaaHbl no yyebHmnky O.C.MabpuensgHa, I.I.JIbicoBon» - Bonrorpag» YuuTtenb
2018roa.

8. M.A.Ps6oBa, Y.l0.HeBckas, P.B.JInHko «TecTbl no xmmmn 11 knacc», - M.: Dk3ameH, 2019r.

9. 9. O.C.lrabpuensH, N.I.ocTpoyMOB «XMMWUYECKNI IKCNEPUMEHT B WIKone 11 knacc»; - M.: Apoda. - 2019 roa. _

LNOPPOBbIE OBPA3OBATEJIbHbBIE PECYPCbl U PECYPCbl CETU UHTEPHET

http://www.chemnet.ru MNazeta «XuMmna» n cant gna yumtens «5 may Ha ypok Xmmmmn»

http://him.1september.ru EanHas konnekumsa LLOP: MNMpeameTHasa konnekumsa «XnMms»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hayu4Hble 3KCNepUMeHTbI: XxuMnsa. Konnekumsa Poccuiickoro
obuweobpasoBaTenibHOro NopTana

http://experiment.edu.ru AIXMUMUK: canTt J1.HO0. Annkbeposon

http://www alhimik.ru Bcepoccuinckaa onmMmnumaga WKOAbHUKOB NO XUMUK

http://chem.rusolymp.ru OpraHnyeckass XMMus: 3/1eKTPOHHbIN YYebHUK ANa cpeHen LWKONbI
http://www.chemistry.ssu.samara.ru OCHOBblI XUMUWN: NEKTPOHHbIN Y4ebHUK
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http://www hemi.nsu.ru OTKpbITbI KONNeaXx: XmmMus
http://www.chemistry.ru nctaHumoHHasa onnMmnmaga no XMM1Un: TeENEKOMMYHUKAUNOHHbI 06pa3oBaTesibHbIN MPOEKT
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Jluct cornacoBaHus k gokymeHTy Ne 39 ot 12.03.2024
WHnunaTop cornacoBaHus: Xanumosa H.3. 3amecTtutens gampekropa no YP
CornacoBaHune nHnyumnposaHo: 12.03.2024 11:43

JIlncT cornacoBaHus Twvn cornacoBaHus: nocneaoBaTenibHOE
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 AsmyxaHosa P.U. A

12.03.2024 - 11:57
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