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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo XMMHHM Ha YpOBHE cpeaHero odmiero odpasoBanusi paspaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii ®Denepanuuny», TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUs (elnepaibHOM 00pa30BaTeIbHONW MPOTrPaMMBbI CPETHEro OOLIero
obpazoBanus (POIT COO), mpencraBieHHbix B DenepalbHOM TOCYIapcTBEHHOM oOpaszoBatenbHOM cTranmaptre COO, c¢ yuérom Konnenmum
npernojaBaHusl y4eOHOro mnpeamera «XuUMHS» B 00pa3oBaTelbHBIX oOpraHuzanusax Poccuiickoit @enepanuu, peagu3ylONIMX OCHOBHBIC
o0pa3zoBaTenbHbIE TPOTPaAMMBbI, 1 OCHOBHBIX NoJjioxkeHnid «CTparerun pa3Butus Bocnutanusi B Poccuiickoit ®deneparyu va nepuon a0 2025 roma»
(Pacnopspxenne [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TIOJIXOJIOB K pa3paboTKe MporpamMMbl IO XMMHH, K OMPEACICHUI0 OOIIe cTpaTerud OOy4YeHHs, BOCIIUTAHUS U Pa3BUTHS OOYYArOIIUXCS
cpenctBaMu ydeOHOro mnpeamera «Xumus» st 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyaiabHble mojiokeHus ®I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH IIEJIeH, COAepIKaHuUs, pe3yIbTaTOB 00YUYEeHHUs M TPEOOBAHUH K YPOBHIO NIOJTOTOBKH BBIITYCKHHKOB.

Xumuyeckoe o00pazoBaHuE, TOJy4yaeMoOe BBIMYCKHHKaMH O0IIe00pa30BaTeIbHON OpraHM3alliM, SBISETCS HEOThEMJIEMOH YacThl0 HUX
obpazoBaHHOCTH. OHO CIYXKUT 3aBEPIIAIONINM JTANIOM pEeaTU3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJOCTHOM CHCTeME XMMHUYECKOro oOpa3oBaHMs. JTU LIEHHOCTH KacaloTCsl MMO3HaHUs 3aKOHOB MPHUPOJIbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOIIeiH
KyJbTYphl Y€JIOBEKa, a TaKXKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOpPOBBIO M HPUPOAHOH cpene. Peammsyercss xumuyeckoe
oOpa3oBaHue OOYy4aroUIMXCSd HA YPOBHE CpPEAHEro OOIIero OoOpa3oBaHMs CPEACTBAMH Y4YEOHOTO MpeaMeTra «XUMUs», COJEpKaHue U MOCTPOCHHE
KOTOPOT'O OIpEeNIeHbl B IPOTpaMMe 110 XMUMHUHU C YUETOM Crenn(MKH HAyKH XMMHH, €€ 3HaYCHUS B TIO3HAHUH MPHUPOJBI U B MATEPUATBHON JKU3HU
o0miecTBa, a TaKkke ¢ y4éToM OOIIMX IeNiel ¥ MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpeAHero oliiero oopa3oBaHusi B
Poccuiickoit ®enepanuu.

XuUMHS KakK 3J€MEHT CHCTEMbI €CTECTBEHHBIX HayK UIPaeT 0COOYI0 pOJib B COBPEMEHHOW IHMBWIM3AIMU, B CO3/IaHUU HOBOW 0a3bl MaTepualbHON

KylabTypbl. OHa BHOCHUT CBOM BKJIaJ B (OPMHUPOBAHHWE PALMOHAIBHOTO HAYYHOTO MBILIUIEHHS, B CO3JaHHE IEJIOCTHOIO MPEACTaBIECHUs 00
OKpY’KalollleM MHpe Kak O €AMHCTBE NPHUPOJbl M YelIOBeKa, KOoTopoe (OpMHUpPYeTCs B XUMHUM Ha OCHOBE MOHHMMAHMs BEIIECTBEHHOI'O COCTaBa
OKpY’KaroIllero Mupa, 0CO3HaHMsI B3aUMOCBSI3U MEX/Ty CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOYKHBIMU 00JIACTSIMU IIPUMEHEHUSI.
TecHo B3auMOZENHCTBYsI C APYTMMH €CTECTBEHHBIMU HayKaMM, XMMHS CTajla HEOThEMJIEMON YacThI0 MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBUEM
YCHEIIHOTO TpyAa U KU3HHU Kaxa0ro wieHa obmectBa. CoBpeMeHHas XMMUs Kak HayKa co3ujaTesbHasi, Kak HayKa BBICOKUX TE€XHOJIOTUI HalpaBiieHa
Ha peleHue rio0anbHbIX Npo0IeM YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA — ChIPHEBOM, SHEPreTUYECKOM, MUIIEBOM, SKOJIOTHYECKOM 0€30MacHOCTH U
OXPaHBbI 37J0POBbSI.

B cooTtBeTcTBUM ¢ 00LIMMU LEISIMH U NPUHIMIIAMU CpeAHero oluiero odpa3zoBaHus cojaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIit
YPOBEHb M3Y4YE€HHs) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYJbTYPHYIO IOJATOTOBKY OOYYalOLIUXCs, HEOOXOAMMYIO UM i BBIPAaOOTKU
MHPOBO33PEHYECKUX OPHUEHTUPOB, YCIEIIHOTO BKIIOYEHHS B KU3Hb COLIMyMa, MPOJOKEHHs] 00pa30oBaHUsS B Pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX
HEINOCPEACTBEHHO C XUMUEH.

CocrapnsgomumMy npeameTa «XuMHs» SBISIOTCS 0a30Bble Kypchl — «Opranudeckas xumusi» U «OO1mas 1 HeopraHuueckas XUMHsD, OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHHUs KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHMM MO HEOPraHMYECKOW XWMHUM (C BKIIOYEHHWEM 3HAHUHU U3
oOmell XUMHUHM) W OpraHuYecKor xumuu. DopMUpOBaHWE [MaHHOW CHUCTEMBI 3HAHWUN NpPU HU3YYCHUH MpeaMeTa o0ecredyuBaeT BO3MOXHOCTh
paccMOTpEeHHsI BCEro MHOT000pasus BEIIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMHHU.

CrpykTypa coaepxkanusi KypcoB — «Opranuyeckas XxuMmus» U «OO0IIas U HeopraHuyeckas XUMHUs» cCPOpPMUPOBaHA B IporpaMme Mo XMMHH Ha
OCHOBE CHCTEMHOTIO IMOAX0/Ja K U3yUEHHIO yUeOHOro MaTepuana U 00yCJIOBI€HAa UCTOPHUECKH 0OOCHOBAaHHBIM pa3BUTHEM 3HAHHMH Ha OINpeeEHHbIX



TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHn4ecKOM XMMUU BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOPUM CTPOCHUS OPTraHUYECKUX
COEMHEHMH, a TaKXKe Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX NPEICTABICHUN O CTpoeHUM BeuiecTB. CBeneHMs 00 M3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B Pa3BUTHHM — OT YIJIEBOAOPOAOB JI0 CIOXKHBIX OMOJIOTMYECKH aKTHBHBIX COEAMHEHHMH. B Kypce opraHndeckoil XMMHUH MOIy4aroT
pa3BuTHE CQOPMHpPOBAHHBIE Ha YpPOBHE OCHOBHOTO 0oOmero oO0pa3oBaHMs TEpBOHAYAJIbHBIC MPEACTABICHUSA O XUMHUYECKOW CBS3H,
KJ1acCU()UKALMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUYECKOHN PEaKIIHH.

[To HOBBIM YIJIOM 3peHHs B mpeaMeTe «XHUMHUs» 0a30BOTO YpOBHS paccCMaTpUBACTCA M3yUEHHBIH Ha YpOBHE OCHOBHOT'O OOIEro oOpa3oBaHuUs
TEOpPETUYECKHUI MaTepuall 1 (PaKToIOrnyeckue CBeIeHHs O BEIECTBAX U XMMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHuyeckast
XUMUSD» 00YYarOIIUMCS MPEJOCTABIAETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPHUOANYECKOrO 3aKOHA C OOLIETEOPETHUECKUX M METOH0JIOTUYECKUX
MO3ULMH, NTy0Ke MOHATh HCTOPUUYECKOE U3MEHEHUE (PYHKIUI 3TOro 3aKoHa — OT 00001aroIIel 10 00bACHAIONIEH U IPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, MUX COCTABE, CTPOCHUH, CBOWMCTBAX M NPUMEHEHHH, a TAKKE O XMMUYECKHUX DPEAKLUAX, UX
CYLIHOCTU M 3aKOHOMEPHOCTSX IIPOTEKaHus aonoiHseTcs B Kypcax 10 n 11 knaccoB anemeHTaMu conepkaHus, MMEIOIIUMHU KYJIbTYPOJIOTHYECKUNA U
MPUKIIAJTHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT HOHUMAHHIO B3aMMOCBSI3U XMMHUH C APYTUMH HayKaMH, PACKPBIBAIOT €€ POJIb B IIO3HABATEILHON U
IIPAKTUYECKON JEeATEIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHMIO YBaXXEHHs K IpOLECCY TBOpYECTBA B OOJACTH TEOPUM U IMPAKTHUUYECKHX
MPWIOKEHUH XUMHUH, NOMOIAalOT BBIMTYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IMPOOJIEMax, CBA3AHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh HH(POPMALUIO M NPUMEHATH €€ I IONOJHEHUS 3HAHUM, PELIeHUS HWHTEUIEKTYaJbHbIX M HKCIEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 33/1a4. B menom conepkanue y4eOHOTrO mpenMeTa « XUMEs» JaHHOTO YPOBHS M3Y4YeHHsS OPHEHTHPOBAHO Ha (HOPMHUpPOBAHHE Y
o0yyJaroIuxcs MHUPOBO33PEHUYECKON OCHOBBI JJIsl NMOHUMaHUSA (UIOCO(CKUX MICH, TaKMX KaK: MaTepUalbHOE E€IMHCTBO HEOPraHWYECKOIo U
OpPraHUYECKOTr0 MHUpa, 0OYCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOEHUEM, [T03HABAEMOCTb IPUPOJHBIX SIBICHUNA MYTEM 3KCIEPUMEHTA U
peleHysl MPOTUBOPEUU MEXJTY HOBBIMH (PaKTaMM M TEOPETHUECKUMM IPEANOCHUIKAMHU, OCO3HAHHWE POJIM XUMHUU B PEIIEHUHM 3KOJIOIMYECKHX
po0iieM, a TaKkke MpodsieM cOepeKeHHsI SIHEPTeTUIECKUX PECYPCOB, ChIPhS, CO3/1aHUsI HOBBIX TEXHOJOTUN U MaTE€pHAalIOB.

B mutane pemieHust 3ajau BOCHHUTAHUS, Pa3BUTHS U COLMAIM3ALMU OOYYarOIUXCs MPUHATHIE MPOrpaMMOI MO XMMMHU MOAXOJBI K OINpPEIeICHUIO
COJIep’KaHusl U MOCTPOEHHUS IMpeAMeTa MpelycMaTpuBaloT (OpMHpOBaHHE YHUBEPCAIbHBIX Y4YEOHBIX AEHCTBHM, MMeLIUX 0a30BO€ 3HAUECHHE IS
pa3NUYHBIX BHUJOB JIEATEIBHOCTH: pEIIeHUs NpoOjeM, MOUCKa, aHaau3a M 00pabOTKM HHPOpPMaLuU, HEOOXOAMMBIX i MPUOOPETEHHUs OIbITa
MIPAKTHYECKON U UCCIIEN0BATENIBCKON IEATEIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TO3HAHUM XUMHH.

B npakTtuke npernojiaBaHus XMMHUHM Kak Ha YpPOBHE OCHOBHOIO oOIIero oOpa3oBaHMs, TaK MU HAa YPOBHE CpeIHEro obuero oOpa3oBaHUs, MpHU
ONPEIETICHUU COAEP/KATEIBHON XapaKTEpUCTUKH LEJIeH U3ydYEeHHs NIPEeAMETa HAIPABIECHUEM IIEPBOCTEIICHHON 3HAYMMOCTH TPAJIULIMOHHO NIPU3HAETCA
(GbopMHpOBaHHE OCHOB XMMHUYECKOW HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW AESITEIbHOCTH YEJIOBEKa U KaK OJHOIO W3
KOMIIOHEHTOB MUPOBOH KyJIbTypbl. C METOAMUYECKON TOYKM 3pEHMS TAKOW MOAXOJ K ONPENEIICHUIO LEJIeH M3ydeHHUs NpeAMeTa SIBIISETCS BIIOJIIHE
OIPAaB/IaHHBIM.

CornacHo JaHHOH TOUYKE 3peHHUs TTIaBHBIMU LIESIMUA U3yUeHHs MpeaMeTa « XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) aBasitoTes:

[ ¢opmMupoBaHuEe CUCTEMBl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTABIAIONIEH €CTECTBEHHO-HAyYHON KapTHHBI MUpPA, B OCHOBE KOTOPOW Jiexar
KIIIOYEBbIE MOHATHUSA, (pyHIaMEHTaJbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOEHHE SI3bIKa HAyKH, YCBOEGHHE W TMOHHUMAHHE CYIIHOCTH JIOCTYITHBIX
0000111eHN 1 MUPOBO33PEHUYECKOTI0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTUS U CTAHOBIICHHUS;

1 dopMupoBaHHe U pa3BUTHE NPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKIMH, HEOOXOJUMBIX Ul MPUOOpPETEeHUs
YMEHHUU OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMHUYECKHUX SBJICHHM, HIMEIOIIUX MECTO B IPUPOJE, B IPAKTUYECKON U TOBCEAHEBHOM )KU3HU;



] pa3BUTHE YMECHHH M CIIOCOOOB JESITEIBHOCTH, CBA3aHHBIX C HAOIIOJCHUEM M OOBICHEHHUEM XMMHYECKOTO IKCIIEPUMEHTA, COOJIOICHUEM MPaBHII
0e30MmacHOro OOpaIICHHS C BEIICCTBAMH.

Hapsiny ¢ aTum, copepxarenbHas XapaKTEpUCTHKA LENEeH U 3a1a4 U3y4YEHHUs NpEeAMETa B MPOrpaMMe MO0 XMMHUU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMHU B CHCTEME CpeaHero obmero ooOpasopanus. CerofHs B NpenojaBaHuU XUMHUU B OOJIbLIEH CTENEeHH OTAAETCs
NPEANOYTeHUE NPAKTUYECKOM KOMIIOHEHTE COJepkKaHWs OOydeHHUs, OPHEHTUPOBAHHON Ha TMOATOTOBKY BBITYCKHHMKA O00mIe00pa3oBaTeNbHON
OpraHu3aly, BJIa/ICIOLIEr0 He HAOOPOM 3HaHMH, a PYHKLIHMOHAIBHON IPaMOTHOCTBIO, TO €CTh CLIOCO0AMM M YMEHHUSMHU aKTUBHOIO MOJyYSHHsI 3HAHUHI
U IPUMEHEHUS UX B pEaJIbHOM JKU3HU JUIsl PEIICHUS IPAKTUYECKUX 3aau.

B cBsi3u ¢ 3TUM NpH M3ydeHUH npeaMeTa « XUMHUsS» JOMUHUPYIOIee 3HaUeHHE IPUOOPETAIOT TaKue LIEIH U 3a/1a4l, KaK:

ajanTanus oO0yJaroUIMXcs K yCIOBUSAM TUHAMUYHO PAa3BUBAIOILEIOCs MHpa, (POPMHUPOBAHNE UHTEIUICKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSATUIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBI3aHHBIX
C BELICCTBAMU U UX IIPUMECHECHHUEM;

¢dbopmHpoBaHUE y 00YUarOIUXCs KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHILINMH), UMEIOIIMX YHUBEPCAIBbHOE 3HAUEHHUE JUIsl Pa3JIMUHBIX BUI0B
JESITeIbHOCTH: PEIICHHUs MpoOiieM, MOKUCKA, aHaiuu3a U 00paboTku WHGpOpMaNKU, HEOOXOIUMBIX IJIsi MPHOOPETEHUsS OIBITA JEATEILHOCTH,
KOTOpasi 3aHMMAET BaXHOE MECTO B IMO3HAHUM XMMHUH, a TaKXKe /ISl OLIEHKU C MO3ULHUH 3KOJOrMyeckor O€30MacHOCTH XapaKTepa BIUSHHA
BEILIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHN3M 4eJIOBEKAa U IPUPOIHYIO CPEY; PA3BUTHE IIO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHbIX U
TBOPYECKHUX CIIOCOOHOCTEH OOYy4aroIMXCsl: CIIOCOOHOCTH CaMOCTOSATENBbHO NPHOOpeTaTh HOBBIE 3HAHMS 0 XUMHHM B COOTBETCTBUHU C
KU3HEHHBIMU NOTPEOHOCTSIMH, HCIIOJIb30BATh COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHM JUIsl MOMCKAa M aHaiu3a y4eOHOM M Hay4HO-
MOMYJIIPHOIN MH(OPMAIIMM XMMUYECKOTO COAECPIKaHUS;

¢dbopMHUpOBaHUE U PA3BUTHE Y O0YYAIOLIMXCS ACCOLMATUBHOIO M JIOTHYECKOTO MBIIICHHUS, Ha0I0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, IIPH MJIAHUPOBAHUH U MTPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTaHME y O0yyaroumxcs yoe:KIEHHOCTH B TYMaHUCTHUECKON HaNpaBIE€HHOCTU XUMUHU, €€ BaXKHON POJIM B PELICHUH ITI00ANbHBIX TPpo0iieM
palMOHAIBHOIO IPUPOJIOIOJIB30BaHUA, IIONMOJIHEHUS DJHEPreTUYECKUX PECYPCOB M COXPAHEHUs IIPUPOJHOTO pPaBHOBECHUS, OCO3HAHUSA
HEe00X0IUMOCTH OEpeKHOT0 OTHOIIEHUSI K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHUS OIBITAa UCIIOIb30BaHMSI TIOJTYUYEHHBIX 3HAHUN
JUTS TIPUHATHUS TPAMOTHBIX PEILICHUN B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMH SBICHUSAMU.

B y4ueOHOM miaHe cpemHero oOmiero oOpa3oBaHHS MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS BXOJIUT B COCTaB MpeAMETHOW obnactu «EcrecTBeHHO-
Hay4yHble TpeaMeThl». OOIee YMClIo YacoB, OTBEACHHBIX U M3YYSHHs] XMMHH, Ha 0a30BOM YPOBHE CpeIHEro o0IIero oopa3oBaHus, COCTaBISIET 68
gacoB: B 10 kmacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 waca (1 gac B Hezenio).

COIEPKAHUE OBYYEHMUA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XMMHMH

[Ipenmer opranuyeckoil XUMHUHM: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B IOJTYYEHHHM HOBBIX BEIIECTB M MarepuanoB. Teopus cTpoeHUs
opranudeckux coenuHeHuii A. M. BytnepoBa, e€ ocHOBHbIe nosiokeHus. CTpyKTypHbIE (GOPMYIIBI OPraHUYEcKuX BelecTB. ['oMonorus, usomepus.
XuMuYeckas CBsI3b B OpraHU4YECKHX COETUHEHUSIX — OJJUHAPHBIE U KpPAaTHBIE CBS3H.



IIpencraBnenue o kiaccu(uKaluMu OpraHMYecKUX BemiecTB. HoMeHknaTypa OpraHMYecKMX COEIUHEHUH (cucTeMaThyeckas) U TpUBUAJIbHBIC
Ha3BaHMsI BAKHEHIIMX IPEJCTABUTENEH KIaCCOB OPraHMUECKUX BEILIECTB.

OKCIIepUMEHTAIbHbIE METO/bI U3YUYEHUS BEIIECTB U UX IMPEBPALLCHUN: 03HAaKOMJIEHHE C 00pa3liaMi OpPraHNYEeCKUX BEIIECTB U MaTepualaMu Ha UX
OCHOBE, MOZETHPOBAHUE MOJEKYJ OpPraHUYECKUX BELIECTB, HAOIIOIEHNE U OMUCAHKE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALICHUIO OPTaHUYECKUX
BEIIECTB IPU HarpeBaHUHM (IU1aBJIECHUE, OOyTIMBaHUE U TOPEHHUE).

Yraesonopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOIMUYECKUH psii. MeTaH M 3TaH — npocTeiine NpeJCTaBUTeNN ajlKaHOB: (pu3nyYecKre U XMMUYECKHE CBOMCTBA
(peakuuy 3aMeLIEHUS U TOPEHUS ), HAX0XAEHHUE B IPUPOJIE, TIOJTyUYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOCHUE, FOMOJIOTHYECKUH psiA. DTUICH U NPONWIEH — MpOoCTeiIlne MpeJCTaBUTENN AJIKEHOB: (pU3MUYecKHe U XUMHUYECKHE
CBOMCTBA (peaKIMU THAPUPOBAHNUS, TAIOTEHUPOBAHNUS, THAPATALUH, OKUCICHUS U MTOJIMMEPHU3aLUN ), TOJIyY€HHUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MetwiOyrtaaueH-1,3: crpoeHue, BakHeHIIMe XUMHYECKHe CBOWCTBa (peakuus mnosnumepusanuu). I[lomyuenue
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMs, TOMOJIOTMUYECKUN psA. ALETWIEH — NpOoCTeHIIuil MpeacTaBUTENb aJKWHOB: COCTaB, CTPOCHUE,
¢bu3nvecKkre 1 XUMHUYECKHE CBOMCTBA (PeaKkIMy THAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apensbl. benzon: cocras, cTpoeHue, GU3NUECKUE U XUMHUECKUE CBOMCTBA (PEaKlMU raJloreHUPOBaHUS U HUTPOBAHUSA), TIOJTYUYEHUE U IIPUMEHEHHE.
Tonyon: cocmas, cmpoenue, QusuuecKue u XumuyecKue cOUCMEad (peaKyuu 2an02eHUpPO8aHUs U HUMPOBAHUS), NOTYYeHUue U NpumMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHYECKas CBSA3b MEXY YIVIEBOJOPOIaMH, IPUHAIJIEKAIIUMHI K Pa3IMYHbIM KJlaccaM.

[TpupoaHble UCTOYHUKH YTieBoaopoaoB. Ilpupoanslii ra3 u nmomytHsle HedTsHBIE Ta3bl. HedTs u €€ mpoucxoxnenue. CrocoObl mepepaboTKu
He(TH: MEePEroHKa, KPEKUHI (TepMUUYECKHM, KaTanuTuyeckuil), nuponus. [lpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpOayKTHI €ro nepepadoTKu.

DKcIepUMEHTaIbHbIE METO/Ibl U3YUYEHHs BELIECTB M MX IMpEeBpallleHUil: 03HaKoMIIeHHe ¢ oOpa3liaMu I1acTMace, KayuyyKoB M Pe3UHbI, KOJUICKIHH
«Hed1b» 1 «Yronb», MoJAeIUpOBaHUE MOJIEKYJT YIIEBOJOPOIOB U raJIOr€HONPOU3BOHBIX, IPOBEICHNE TPAKTUUECKON pabOTHI: MOy4eHHE STUIIEHA U
U3Y4YEHUE €ro CBOUCTB.

Pacuérnsie 3anaun.

Bbruncnenus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchbl, 00b&éMa, KOJMUECTBA UCXOTHOTO BEIIECTBA WIIM MPOAYKTA PEaKLIMU MO U3BECTHBIM Macce,
00bEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MIIU MPOJYKTOB PEaKIIH).

Kuciopoacoaep:kamue opranu4eckue coeJuHeHNs

[IpenenpHble OAHOATOMHBIE COUPTHL. METaHON M 3TAHOJI: CTpOEHUE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (peakIUH C aKTUBHBIMU METaJlJIaMH,
raJloreHOBOJIOPO/IaMU, TOpEeHue), IpuMeHeHue. BogopoHbie CBA3M MEXIy MoJieKyldamMu chouproB. JleiicTBHe MeTaHOJa M 3TaHOJa Ha OpPraHu3M
4eJI0BEKa.

MHoroatoMHble CHOUPTHIL. DTUJIEHIJUMKONb W TIULEPUH: CTpOoeHHe, (PU3MUEeCKHe M XUMHUYECKHE CBOWCTBA (B3aMMOJEWCTBHUE CO IIETOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peakIisi HA MHOrOaTOMHbBIE CTIUPTHI). JleficTBre Ha opranu3M yenoBeka. [IpuMeHeHne TIuepruHa U STUIICHTITUKOJIS.

®deHo: CTpOoeHHE MOJIEKYIIbI, PU3NYECKUe U XUMHUecKHe cBoiicTBa. TokcuuHOCTh peHona. [Ipumenenue genona.

Anberuasl U kemonsi. DopManbaerui, aneTanbIerus: cTpoeHne, GU3NUecKue 1 XUMHUYECKUE CBOICTBA (peakIMy OKHCICHHUS U BOCCTaHOBIICHUS,
KauyeCTBEHHbIE PEAKIINH ), IOJyYeHHE U IPUMEHEHUE.



OAHOOCHOBHBIE NpeieNbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYyCHAsl KHCIIOTBI: CTPOCHHE, (PU3HUECKUEe U XUMUYECKUE CBOWCTBA (CBOMCTBA,
o0mue 1y Kjlacca KUCIOT, Peakus dTepruHKalng), ModydyeHne u npuMeHenrne. CTeapuHoBasi M OJIGMHOBAsE KUCIOTHI KaK MPEACTABUTEIHN BBICIIMX
KapOOHOBBIX KUCIOT. MbUIa KaK COJMH BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE IeHCTBHUE.

Crnoxable 3(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['miapomus cinoxsbIX 3¢upoB. Kupsl. ['maponus sxupoB. IlpumeneHnue >XuUpoB.
buonoruueckas ponib )KUpPOB.

VYTaeBopl: cOCTaB, KJIACCH(HUKAIMS YTIIEBOAOB (MOHO-, TU- U MOJUcaxapuabl). [Ioko3a — NpocTeHInii MOHOCAaXapHua: OCOOCHHOCTUH CTPOCHHS
MOJIEKYJIbl, (hU3HUecKue U XUMUYEeCKue CBOICcTBa (B3aumoseicTBue ¢ ruapokcuaoM meau(ll), okucnenne ammuadnbiM pacTBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHUE TIFOKO3bI), HAX0XKICHHE B IPUPOE, MPUMEHEHUE, Onooruueckas poib. Porocunre3. @pykro3a Kak H30Mep TITFOKO3bI.
Kpaxman u nemntonosa kak npupoaHbsle noauMmepsl. CTpoeHue Kkpaxmaia U Heuiono3el. Ousndeckre 1 XuMUYEeCcKHe CBOMCTBa Kpaxmana (THAPOJIu3,
KaueCTBEHHAas pEaKIMsl C HOJIOM).

DKCrepuMEHTAIbHBIE METOJbl M3yYeHHUs BEIECTB M MX IPEBpAIICHMIA: MpOBeIeHUE, HAOMIOJACHHE W OMHCAaHWE IEMOHCTPALMOHHBIX OIBITOB:
rOpEeHHEe CIHUPTOB, KAYECTBEHHBIC PEAKIMM OJHOATOMHBIX CHUPTOB (OKuciIeHHe »dTaHonma okcuaoM Menu(Il)), MHOroaToOMHBIX CHHUPTOB
(B3ammoperictBue TimnepuHa ¢ ruapokcunom menu(Il)), ampaerugoB (OKMCICHHE aMMHAYHBIM pacTBOpoM okcuua cepedpa(l) m ruapoxcuaom
meau(Il), B3anmoeiicTBre kpaxmalia ¢ HOA0M), POBEICHNUE IPAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KHUCIIOTHI.

PacuérHble 3amaun.
Boruncnenus no ypaBHEHUIO0 XMMHUECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA UM MIPOJAYKTa PEaKIIMU 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOIHBIX BEIECTB MIJIA MPOAYKTOB PEAKIUN).

A3oTconepkalue OpraHnyeckue COeAMHEHHUS.

AMUHOKUCIIOTBI Kak aM(oTepHble opraHudyeckue coeauHeHus. Dusznueckue M XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha MpuUMeEpe IIHIIHMHA).
buonoruueckoe 3HaueHre aMUHOKHUCIOT. [lenTuapt.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBbIE coeAnHEeHMs. [lepBuuHasi, BTOpHYHAs U TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBA
OENKOB: THIPOJIU3, ACHATYpallusl, KaYeCTBEHHbIE PEAaKIIUU Ha OEJIKH.

DKcrepuMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB M WX MPEBpAllleHUWH: HAOMIOJeHHEe U OMHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpaIus
OCJIKOB MPU HarpeBaHUU, IBETHHIE PEAKIIUU OCIIKOB.

BricokoMmosieKyJIIpHBbIE COeINHEHUS

OCHOBHBIE TOHSATHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHWI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOIMMEPHU3ALNU, CPEIHSS
MoJieKyJsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOMMEpU3alis U MOJIUKOHIEH AU
DKCrepUMEHTANIbHBIE METOJbl M3yY€HHUs BEIIeCTB M WX TMPEBpAIlCHUN: O3HAKOMIIEHHE C 00pa3liaMu MPUPOTHBIX U HMCKYCCTBEHHBIX BOJOKOH,
J1acTMace, KayuyyKoB.

MexnpeaMeTHbIE CBSI3U.

Peanuzamust MeXmpeaIMeTHBIX CBsi3ed TPH WU3yYEeHWH oOpraHudeckod xumuu B 10 Kilacce OCYIIECTBISIETCS 4Yepe3 HMCIOIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYUHbIX MOHATUM, TaK U MOHATUMN, ABIISIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecrecTBEHHO-HAy4HbIE MOHSTHS: SIBICHHE, HAy4HbIH (DakT, TMIOTEe3a, 3aKOH, TEOpUs, aHaIM3, CUHTE3, Kilaccu(ukauus, MepuoJIUYHOCTD,
Ha0JI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJICIIUPOBAHHE.

®dusuka: Matepusi, JHeprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BELIECTBO, TE€NO, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBa,
(bu3MUYecKre BeTMYNHBI U €IMHUIIBI KX U3MEPECHHUSL.



Buonorus: kierka, opranusM, onocepa, OOMeH BELIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTHYECKH aKTHBHBIC BelecTBa (OCIKH, YIIeBObI, YKHPBI,
(bepMeHTHI).

[eorpacdusi: MUHEpAITBI, FOPHBIE TOPOJIBI, [IOJE3HBIC UCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHoOrHsI: MHIIEBBIC IPOAYKTHI, OCHOBBI PAI[HOHAJIBHOTO IMUTAHMUS, MOIOIINE CPEACTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE MperapaThl, MaTepUaIIbl
U3 UCKYCCTBEHHBIX Y CHHTETUYCCKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA
Teopernyeckue 0CHOBBI XUMHUH

XUMHUYECKUHN JIEeMEHT. ATOM. SIapo aToma, U30TOMBI. DJIEKTPOHHASI 000JI0UKa. DHEPreTUYECKHEe YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTanu, s-, pP-,
d-anemenTbl. OCOOCHHOCTH pAaCIpelesICHHsT JJICKTPOHOB M0 OpOHMTAIsIM B aTOMax »JJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DICKTPOHHA
KOH(HUTypaIrust aTOMOB.

[Tepnognuecknii 3akoH U Ileprnoanueckas cucrema xumuyeckux eMeHToB /. . Menneneesa. CBsA3b nepruoaudeckoro 3akoHa u Ilepuonnueckoi
CUCTEMbI XUMHUECKUX 31eMeHTOB [[. . MenzaeneeBa ¢ COBpeMEHHON Teopuell CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU IPOCTHIX M CJIOXHBIX BEIIECTB 110 IpyIIaM U IepruojaM. 3HaueHHe NepHoJMUECKOro 3aKOHa B Pa3BUTUU HAYKH.

CrpoeHue BeuiecTBa. XUMHUUYECKas CBsI3b. BUIbl XuMu4ecKkol cBsI3u (KOBaJICHTHAs! HENOJIIpHAs U MOJIsIpHAst, UOHHAsI, MeTajuInyeckas). MexaHu3Mbl
00pa3oBaHMs KOBAJIEHTHON XMMHUYECKOH CBsA3M (OOMEHHBIN U TOHOPHO-aKLEeNnTOpHbI). BogopoaHas cBs3b. BaneHTHOCT. DNeKTPOOTPULIATEIBHOCTb.
Crenenp okucieHus. MIoHbl: KaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYJIAPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH IOCTOSIHCTBA COCTAaBa BEIIECTBA. TUIIBI KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIECTB OT THIA KPUCTAIUNINYECKON PEIIETKH.

ITonsaTtue o nucnepcHbIX cuctemax. MicTuHHbBIE U KOJUIOMAHBIE pacTBOPHI. MaccoBas 10J1 BELIECTBA B pacTBOPE.

Krnaccudukanus Heopranuueckux coenuHeHuil. HoMeHkiaTypa HeopraHMYecKHMX BeLIECTB. | eHeThueckas CBsI3b HEOPraHMYECKHX BEIIECTB,
NPUHAAIIEKAIIMX K pa3IMYHbIM KjlaccaM. XuMudeckas peakius. Kimaccupukanyst XuMHUeCKUX peakiuil B HEOPraHU4eCcKOM 1 OPpraHu4ecKoi XUMHH.
3aKOH COXpaHEHUS! MacChl BEILIECTB, 3aKOH COXPAHEHUs M IIPEBPALCHUS YJHEPTUH NIPU XUMHUECKUX peakiusax. CKOpoCcTh peakliuy, €€ 3aBUCUMOCTh OT
pa3nuuHbIX pakropoB. OOpaTuMble peaknu. XuMuiyeckoe paBHoBecrue. MakTopsbl, BIUAIONINE HA COCTOSTHIE XUMHUEcKoro paBHoBecHs. [Ipunuun Jle
[Tarensbe.

OnexTpoauTnueckas aucconuanusi. CuibHble U ciaadble 37eKTpoiauThl. Cpesla BOJHBIX PACTBOPOB BELIECTB: KUCIast, HENTpaabHasl, IEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUEHHUS BEIIECTB U UX MpeBpalleHuil: neMoHcTpanus tadbnun «llepuoanueckas cucreMa XMMHYECKUX 31€MEHTOB /1.
W. MengeneeBa», M3ydeHHE MOJENEH KPUCTALIMUECKUX PEIIETOK, HaOMIOJEHHE M OMHMCAaHUE JIEMOHCTPAL[MOHHBIX M JaOOpaTOPHBIX OIBITOB
(paznmokeHue MepoKCUAAa BOAOPOJAa B MPUCYTCTBUM KaTaiau3aTopa, ONpEJesIeHHe Cpelbl pPAacTBOPOB BEIIECTB C IOMOUIbIO YHHUBEPCAIBHOTO
MH/IMKATOpa, peaKkIiMi HOHHOTo 00MeHa), MPOBEJIeHNE MPAKTUUECKOM paboThl «BiausHue pa3auuHbIX (PAaKTOPOB Ha CKOPOCTh XUMUYECKOM peaKkinm.
Pacuértnrie 3amaun.

Pac4€rbl 0 ypaBHEHHAM XMMHYECKUX PEAKIUI, B TOM YHUCIIE TEPMOXUMHUYECKHE PACUETHI, paCUEThl C UCIIOJIIB30BAHUEM IOHATUS «MaccoBas JI0JIs
BEILIECTBA.



Heopranuueckasi xumusi

Hewmerannsl. [lonoxenue nemeramios B [lepuonuueckoit cucreme xumuueckux snemeHToB Jl. . MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOWCTBA HEMETAJLIOB. AJIIOTPOIMS HEMETAJIOB (HAa MpUMeEpe KHciIoponaa, cepbl, docdopa u yriepona). XUMHUECKUE CBONCTBA
BOXHEHIINX HEMETaUIOB (TaJOreHOB, Cephl, a3oTa, gocdopa, yriepona U KpeMHHS) U UX COCIUHEHUH (OKCHIOB, KHCIOPOJICOACPKANINX KHCIIOT,
BOJOPOJHBIX coeArHeHuit). [[puMenenne BaxxHEHIINX HEMETAIIJIOB U UX COCIMHEHUH.

Mertamnsl. [lonoxenue meramnoB B [lepuoanyeckoit cucreme xumudeckux snneMeHToB . M. MenneneeBa. OcoOEHHOCTH CTPOCHHUS AIIEKTPOHHBIX
o0oJiouek aroMoB MeTauioB. O0ue gpuzndyeckre cBoNCcTBa MeTa/UIOB. CIIJIaBbl METAIIOB. DJIIEKTPOXUMUYECKUH pAJl HAPSHKEHUH METaIOB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX METAIUIOB (HATPU, KM, KAJIbLIMM, MarHUM, aTIOMUHHUM, LIMHK, XPOM, JKE€J1€30, ME/Ib) U UX COCIUHEHHM.

O61ue cnocoObl nmoxy4yeHus: MeTauioB. [IpuMenenue MeTamuioB B ObITY U TEXHHUKE.

DKCIEPUMEHTAIbHBIE METOJbl M3YYCHHS BEIIECTB M MX IPEBpaIICHUN: HM3yuyeHUE KOJUIEKUMH «MeTauibl U CIUIaBb», 00pa3l0oB HEMETAJUIOB,
pellleHre SKCIePUMEHTANBHBIX 33/a4, HAONIOJIEHWE U OIMUCAaHUE JACMOHCTPALMOHHBIX W JTAOOPATOPHBIX OMBITOB (B3aMMOJEWUCTBHE THUAPOKCHUAA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT U LIEI0YEH, KaYECTBEHHBIE PEAKIIMY HA KATUOHBI METAJLJIOB).

PacuérHble 3amaumn.

Pacuérer Maccel BemiecTBa WM 00bEMA TAa30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA, MAacce MM O0OBEMY OJHOTO M3 YUYACTBYIOIIMX B PEaAKIIHH
BEIIECTB, pacuéThl Macchl (00bEMa, KOTMYECTBA BEILIECTBA) MPOYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuUMUA U )KU3Hb

Ponp xumum B obecrnieueHUU 3KOJIOTUYECKOM, SHEPreTHUYeCKON M MUILEBON 0e30MacHOCTH, pa3BUTHH MeOUIMHBL. [loHATHE O HAayuHBIX METOJaxX
MMO3HAHMS BEHIECTB U XUMHUYECKUX PEaKIIHH.

[IpencraBienus 00 OOIMIMX HAYYHBIX IPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYSHHs BaXKHEHIITNX BEIIECTB.

UenoBek B MHpE BEIIECTB U MaTEpPHAIOB: BAKHEWIIIME CTPOUTENIbHBIC MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTepuabl 1 HIEKTPOHUKH, HAHOMAaTepUasbl, OpTaHUYECKUE U MUHEPAIIbHbBIE YI0OPEHHUS.

XUMHS 4 3I0POBBE UEJIOBEKA: MpaBUjIa UCTIOIB30BAHUS JIEKAPCTBEHHBIX MPEMAapaToB, MpaBHiia 0€30MaCHOT0 UCIOJIB30BAHUS MTPENapaToB OBITOBOM
XUMUU B MIOBCETHEBHON KU3HH.

MexnpenMeTHbIE CBSI3U.

Peanuzarus MexnpeaMeTHBIX CBSA3€H MpU M3y4eHHH OOIIel M HeopraHuyeckoil xumuu B 11 Kitacce OCyIIeCTBISETCS uepe3 MCIOJb30BaHUE Kak
OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA, SBISIONINXCS CUCTEMHBIMU JJIS1 OTJENBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
OO0mme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJU3, CUHTE3, KiIacCUUKAIs, TEPUOTUIHOCTD, HAOI0/IEHNE,
SKCIIEPUMEHT, MOAECIUPOBAHNE, UBMEPEHHE, SBICHHE.
dusnka: Marepusi, YHEPTUs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOM, PAJAUOAKTHBHOCTH, MOJIEKYJa, DHEPTreTUYECKUNA YPOBECHbD,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCcTBa, ((M3MUECKHUE BETUYUHBI U SUHUIIBI UX U3MEPEHHS, CKOPOCTb.
buonorus: knerka, opraHu3M, sKocucTeMa, Onocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHEpabl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOMTAeMbIE, TOTLIINBO, PECYPCHI.

TexHomorus: XUMHUYECKas] MPOMBIIIJIEHHOCTh, METAJUTYpPIrHsi, MPOU3BOJICTBO CTPOUTEIBHBIX MAaTEpPHAIOB, CEIHCKOXO3SHCTBEHHOE MPOU3BOCTBO,
MUIIEeBasl TPOMBINIIEHHOCTh, (hapMalleBTUYECKasi MPOMBIIIEHHOCTh, MTPOU3BOJICTBO KOCMETHUYECKUX MPErapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, AJIEKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJibTaTaM OCBOEHHUS OOyYaroIIMMUCS MPOTpaMM CpPEAHEero o0miero oOpa3oBaHMs (JUYHOCTHBIM,
MeTaIpeAMETHBIM U TpeAMeTHbIM). HayuHo-mMeToauyeckoit OCHOBOM i pa3paOOTKU IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTpaMM CPEIHETO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CHCTEMHO-JIEATEIBHOCTHBIM TMOJXO0JIOM B CTPYKTYp€ JUYHOCTHBIX PE3YyJbTATOB OCBOCHUS MpeAMeTa «XHUMHS» Ha YPOBHE
cpenHero obiero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOINUE:

OCO3HaHUE O0YYAIOITUMUCS POCCUMCKON IPakTaHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTUA U CAMOOTIPE/ICTICHUIO;
HaJIM4YMe MOTHBALIUU K 00y4EHUIO;

LeJICHATIPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTA Ha OCHOBE KJIIOUYEBBIX IIEHHOCTEN U UCTOPUUECKUX TPAIUIIMI 0a30BOI HAYKH XUMUU;
TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCSi PYKOBOJCTBOBATHCS B CBOEU JIEATEIBHOCTU IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAaMH, MPHUCYIIUMHU
[[EJIOCTHOM CUCTEME XUMUIECKOT0 00pa30BaHUs;

HaJIM4YUe TMPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYPhI H CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JlnyHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHsS» JOCTUTAIOTCS B €IUHCTBE y4eOHON M BOCIUTATEIBHOMN JEATEIHHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U HJI€AIAMHU POCCHICKOTO TPaXKIaHCKOTO 00IeCTBa, MPUHITHIMU B
o0miecTBe HOpPMaMU W TPaBWIAMH TOBEJICHHUS, CIIOCOOCTBYIOIIMMH IPOIECCaM CaMOTIO3HAHUS, CaMOPa3BUTHS M HPABCTBCHHOTO CTAHOBJICHHS
JUYHOCTH O0YYarOIINXCS.

JlnuHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa « XUMHs OTpaxaroT COPMHUPOBAHHOCTH OIbITA MO3HABATEIILHOW M MPAKTUYECKOW NESITEIbHOCTH
oOyJarouxcs 1Mo peanu3aliy MPUHATHIX B 00IIEeCTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

0CO3HaHUs 00YYAIOIIMMUCS CBOMX KOHCTUTYIIHOHHBIX MIPaB M 00sI3aHHOCTEH, YBaXKEHHS K 3aKOHY U TIPABOIIOPSIKY;

MPEACTABJICHUS O COIMATBHBIX HOPMaX U MpaBUIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU AESITETLHOCTU MPHU CO3JaHUH YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U TTO3HABATENbHBIX 3a/1a4, BBIOIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh ¥ MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPU aHATU3€ PA3IMYHBIX BUJAOB YUYCOHOU JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OTEUYECTBEHHON XUMUH;

yBa)KEHHUS K MPOIECCY TBOPUYECTBA B 00IACTH TEOPUHU U MPAKTHUECKOTO MIPUMEHEHHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTHKEHHUSI HAYKH €CTh Pe3yJbTaT
JUTHTEIIBHBIX HAOJI0ICHUIA, KPOTTOTIIUBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPYy/Aa YIEHBIX U IPAKTUKOB;

WHTEpeca W IMI03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TOCIEAYIOIIeM aHaiu3e WHGOpPMAalMd O TEepPeIOBBIX JOCTIKEHUSX COBPEMEHHOM
OTCUYECCTBCHHOM XNMUHU,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHMS;



CIIOCOOHOCTH OLIEHHMBATh CUTYAallUM, CBSI3aHHBbIE C XMMHYECKUMH SIBICHUSMU, U MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U [ICHHOCTH;

TOTOBHOCTHU OIIEHUBATh CBOE MOBEJCHUE M MOCTYNKU CBOMX TOBApHUILEH ¢ MO3UIMII HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUN ITHX
MOCTYTIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAaHMsI [IEHHOCTEH 370pOBOrO M 0E30MacHOro obpasza *KH3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3MUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

co0II0IeHHS TTpaBUII 0€301MacHOT0 OOPAIIEHHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U B TPYIOBOH JEATEIIBHOCTH;

MMOHUMAaHUS LIEHHOCTH MPABUJI MHAUBHUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEICHUS B CUTYaAIIUSIX, YTPOXKAIOIIUX 3/J0POBBIO U JKU3HHU JIHOJICH;
OCO3HAHMS MOCIEICTBUIA U HETIPUATHS BPEIHBIX MIPUBBIUEK (YIOTPEOICHHUS alTKOTO0JIsl, HAPKOTUKOB, KYPEHH);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-UCCIIEOBATEIbCKON JEATENbHOCTH, OOLIECTBEHHO II0JIE3HOW, TBOPYECKOM M APYTHUX BHJAX
NeSITeNIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEILIEHUU IPAKTUUECKUX 3a7au COLMaIbHON HAIPaBJIEHHOCTHU (B paMKax CBOErO KJ1acca, IIKOJbl);

MHTEpeca K MPaKTHIECKOMY U3YUYEHHIO MPOodEecCHil pa3TuYHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaKEHUS K TPYIY, JIIOJSM TPyJa U Pe3ysIbTaTaM TPYAOBOH JAESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WMHIMBUAYAIbHOW TpaeKTOpUM 00pa3zoBaHudA, Oyayuiell mpodeccruu U peann3aluyd COOCTBEHHBIX KHU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U TIOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0rMYeCcKOro BOCIMTAHMS:

9KOJIOTMUECKHU 11€1eCO00pa3HOro OTHOLIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS XKU3HU Ha 3eMIIe;

MOHUMAaHMsI INI00ATBHOTO XapaKTepa 3KOJOrMUECKUX Npo0sieM, BIUSIHUSA S3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHME IPUPOJHON M COLIMAIBHOM Cpeibl;
OCO3HaHUs HEOOXOJUMOCTH UCIOIb30BaHUS JOCTIXKEHUN XUMUH I PEIIEHUS] BOIPOCOB PallMOHAIBHOIO TPUPO/I0TIOIb30BAHNUS;

aKTUBHOTO HENPUATHS JAEHCTBHM, MPUHOCSIIUX Bpea OKpYXKarolleil MpupoaHOil cpesie, yMEHUs: MPOrHO3UPOBaTh HEOIArONpPUATHBIE YKOJIOTHUYECKHE
MOCTICICTBHS MTPENITPUHUMAEMBIX IEHCTBUH U IPEAOTBPAIIATh UX;

HQJINYMS Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIICHHS, HKOJOTHYECKOM KyJbTYpbl, ONbITa AEATEIbHOCTH HKOJOTHYECKOW HaNpaBIEHHOCTH, YMEHHUs
PYKOBOJICTBOBAThCSI MMM B IIO3HABATEJIbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOW MPAKTHUKE, CIIOCOOHOCTM W YMEHHsS aKTUBHO IPOTHUBOCTOSATH
U700 XeMopoouu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTHKY;

MOHUMAaHMs CreMU(PUKHA XUMHUHM KaK HAyKH, OCO3HAaHHs €€ poju B (OPMHPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOIO
Mpe/ICTaBIeHUs] 00 OKpY’KaloleM MHpe KaK O €JUHCTBE MPUPOJbI U YeNOBEKa, B MO3HAHUM NMPUPOAHBIX 3aKOHOMEPHOCTEH M pEeHIeHHH Mpo0sieM
COXpaHEeHUs IPUPOJHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0COOON 3HAUMMOCTH XMUMHH JI1 COBPEMEHHON HUBWIN3ALMU: B €€ TYMaHUCTHUECKON HANpaBJIEHHOCTH M BaXHOW POJIM B CO3JJaHUU
HOBOH 0a3bl MaTepUAIbHOM KyJIbTYPBI, PELICHUH II100aTbHBIX TPOOJIEM YCTOHUYUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOI, YHEPT€TUUECKOM, MTUILEBOM
U JKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTHH MEIULMHBI, 00€CTIEYeHUH YCIOBUM YCHEIIHOTO TpyAa M 3KOJOTHYECKH KOM(POPTHOM KU3HH Ka)I0T 0
yjieHa 00I1ecTBa;



€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMaHUS CYLTHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh
MOJTyyaeMble 3HAHUS Ui aHaIu3a U OOBSICHEHUS SIBICHHH OKPY’KAIOIIET0 MHpa W MPOUCXOAAIINX B HEM M3MEHEHHH, YMEHHUS JIeNaTh 00OCH OBaHHbIE
3aKJIIOUYEHHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOUIUXCA JaHHBIX C LEIbI0 MOJTYYEHHS T0CTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOATENBHO UCIIOIB30BaTh XUMMUYECKHE 3HAHUS IS PELICHUs TPOOJIeM B PeaIbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHMIO, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH TO XHMHUHU B
COOTBETCTBHUH C KU3ZHEHHBIMH MMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHBIX cepax mpophecCHOHATLHON IeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI
MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOTo mpeaMeTa « XuMus» Ha ypPOBHE CpEAHEro 001ero o0pa3oBaHus BKIIOYAIOT:

e 3HauuMble AN (QOpPMHpPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCHUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIICHAYYHbIE MOHSITHS,
OTpaKarIKe IEJIOCTHOCTh HAYYHOW KapTHHBI MHpA W CIENU(UKY METOIOB IMO3HAHUS, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Mmarepus,
BEIIECTBO, DHEPIHsi, sSBIEHUE, MPOIIECC, CHCTeMa, Hay4YHbIH (DaKT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIEI0BaHUE,
Ha0JII0IeHNE, I3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

e yHUBEpcaJbHble YyueOHble JeHCTBUS (IIO3HABaTeNbHbIE, KOMMYHHUKAaTUBHbIE, pEryJsSITUBHbIE), obOecrneuuBaromme (HopMHUPOBaHUE
(GyHKIIMOHATBHOM IPaMOTHOCTHU M COI[UAIBHOIN KOMITETEHIIUU 00yUaroLIXCs;

e CIOCOOHOCTh OOYYarOUIMXCA HMCIOJIb30BaTh OCBOCHHBIE MEXIUCUUIIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHHUS M YHHBEpCalbHbIE y4deOHBbIC
JICWCTBUSA B TO3HABATEIbHOW U COUMAIIBHON MPAKTUKE.

MeTtanpeamMeTHble pe3yabTaThl OTPa)XKAlOT OBJIAJCHHE YHUBEPCAIBHBIMH Y4YEOHBIMH TO3HABATENbHBIMH, KOMMYHUKATUBHBIMH H PETyJISTHBHBIMU
JEWCTBUSMM.

OBJaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU NMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30Bble JIOTHYECKHUE JIeiicTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTYaTU3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OTIPEIEIATh 1EH IeITeIIbHOCTH, 3a]1aBas MapaMeTPhbl U KPUTEPUHU UX JTOCTHIKEHUS, COOTHOCUTH PE3YyJIbTATHI ACSITEIHBHOCTU C TTIOCTABJIEHHBIMU TEJISIMU;
WCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUM NPHUEMBI JIOTUYECKOIO MBIIUICHUS — BBIACNATh XapaKTEpHbIE MPU3HAKU MOHATUNW M YCTAHABIMBATh MX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1711 OOBSICHEHHS OTJEIBHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKAIIMK BEIIECTB U XUMUYECKHUX PEAKIIHiA;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3H MEXKITY N3YUaEMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, JeIyKTUBHEIE, 10 aHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PAaCCMATPUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITh B MpOIlecce MO3HAHMsI, UCTIOIb3YEMbIE B XMMHH CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, TPEOOpPa3OBLIBATh MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUA 3HAK (CHMBOJI) DJIEMEHTa, XHUMHYECKas (opmysia, YpPaBHCHHE XUMHUYECKOW pPEAKIUU — TMPH PEIICHUH y4eOHBIX TMO3HABATEIBHBIX U
MPaKTUYECKUX 3aJady, NPUMEHSITh Ha3BAHHbIE MOJIEIbHBIE MPEACTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB U
XUMHYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE IeliCTBUS:



BJIAZIETh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BELIECTB U XUMUYECKUX PEaKIUM;

dbopMyUpoBaTh METU W 3aJa4d HCCICIOBAHUS, HCIOIH30BaTh IOCTABICHHBIE M CAMOCTOSITENILHO C(OPMYIUPOBAHHBIE BOIPOCHI B KauyeCTBE
MHCTPYMEHTA MMO3HaHUS U OCHOBBI [J1 (HOPMUPOBAHMSI TUTIOTE3bI IO TPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYKICHUI;

BJIAACTh HABBIKAMU CAMOCTOATCIILHOI'O IJIIAHUPOBAHUA U IIPOBCACHUA YUCHUYCCKUX SKCIICPUMCHTOB, COBCPIICHCTBOBATL YMCHUA Ha6JIIOI[aTb 3a X0JJ0M
MpoLecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €r0 pe3ynibTar, (HOpMyIHpoBaTh 0OOOMIECHHS U BBIBOJBI OTHOCHUTEIHHO JTOCTOBEPHOCTH PE3YJHTATOB
WCCJICTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAaHHON padoTe;

MpUOOpPETaTh OMBIT YYEHWYECKOM HCCIEI0BATENbCKOM M MPOEKTHOM AEATEIbHOCTH, MPOSBISATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IMMOUCKY MCTOJA0B PCHICHUA IMPAKTUYCCKHUX 3ala4, MIPUMCHCHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUW.

3) paGora ¢ unopmanmei:

OpPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HMH(OpMauuu (HayyHO-NOMYJSpHAs JUTEpaTypa XUMHUYECKOTO COJAEp)KAaHUS, CIPABOYHBIE MOCOOMUS,
pecypcsl MHTepHeTa), aHamu3UpoBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (POpPM MpECTaBICHHS, KPUTUYECKU OILIEHUBATH €€ JOCTOBEPHOCTh U
HCIIPOTUBOPCUUBOCTD,

(dbopMynHUpoBaTh 3aMpoChl U MPUMEHITHh Pa3IMYHbIE METOMAbI MPHU MOMCKE U 0TOOpe MHpOpMaluu, HeOOXOIUMOU AJis BBIMOJIHEHUs Y4eOHBIX 33134
OIPEIEIIEHHOTO THUIIA;

MPUOOPETATH OMBIT UCIIOJIB30BaHUS HH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BEIOMPATH ONTHUMATIBHYIO (hOpMY IpeCTaBICHUS HHPOPMALIUH (CXEMBI, TpapUKH, TUArPaMMBI, TAOIULIbI, PUCYHKH U IPYTHE);
UCIOJIb30BaTh HAYYHBIH S3BIK B KayeCTBE CpPEJCTBA MpU paboTe ¢ XUMHUYECKOW HHPOpMalueil: MPUMEHSITh MeXIpeaMeTHble ((u3nueckue u
MaTeMaTHYECKUe) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISIIHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbI B XOJie IUaiora W/WIM JAUCKYCCHH, BBHICKA3bIBaTh UJEH, (OPMYIUPOBATH CBOU MPEIOKECHUS
OTHOCHTCIIBHO BBIITOJIHCHUA HpGI[J'[O)KeHHOI\/JI 3a1a4u,

BBICTYNAaTh C MPE3CHTALMEH Pe3yIbTaTOB IO3HABATEIBHOU IEATEIBHOCTH, MOJYYEHHBIX CAMOCTOSTEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MPHU
BBITIOJIHCHUH XUMHYECKOTO IKCIIEPUMEHTA, MTPAKTUYECKON PabOTHI IO MCCIIEIOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, peaTu3alii yueOHOTO MPOCKTA U
(GhopMyIHUpOBaTh BHIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX UCCIEAOBAHNUN MyTEM COTIIACOBAaHUS MO3UINI B X0/1€ 00CYKIeHUS 1 0OMEHAa MHEHUSIMHU.
OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU J1€HCTBUAMM:

CaMOCTOSITENIbHO TUJIAHUPOBAaTh U OCYLIECTBIISITh CBOIO IO3HABATEIbHYIO AESTEIBbHOCTb, ONpeesss e€ LeNu U 3a/ad, KOHTPOJIUPOBATh U MO Mepe
HEO0OXOIUMOCTH KOPPEKTUPOBAThH MpeJIaraeMblii allfOPUTM JEHCTBHI MPH BBHIIOTHEHUN YUEOHBIX M MCCIEI0BATENbCKUX 3a/a4, BRIOMpaTh Hanbonee
3¢ (deKTUBHBIN CIOCO0 UX PEIIeHUs ¢ YUYETOM MOJyUYEHHUsI HOBBIX 3HAHHH O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH AESTENHbHOCTH Ha OCHOBE CaMOAaHAaJIM3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC
IIpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHndeckasl XMMuUs» OTPaXKaroT:



C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 XHUMHYECKOU COCTaBJ'ISIIOH_Ieﬁ eCTCCTBeHHO-Hay‘IHOI;'I KapTUHbI MHPA, POJIUX XHUMHHU B I[IO3HAHHUH
SBIICHUUNIPUPOBI, B (POPMUPOBAHMHM MBIIUICHUS M KYJbTYPBl JIMYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOM Ui pEeLICHHUs
IMPAKTUYCCKHUX 3a1a4 U 3KOJOTMYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY 310POBBIO HpHpOI[HOfI cpeace,

BJIAJICHUC CHCTGMOI71 XUMHUYCCKUX 3H3,HPII>1, KOTOpaH BKJIFOHACT. OCHOBOIIOJIArartOIINUEC ITOHSTUSA (XI/IMI/I‘-IGCKI/II\/JI QJIEMCHT, aTOM, BHeKTpOHHaSI 060.]10‘-11(3
aToMa, MOJIEKyJa, BAJICHTHOCTb, AJICKTPOOTPHIATEIIBHOCTh, XMMHUYECKas CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas M COKpamiéHHas), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00bEM, YITIEPOAHBIN cKeneT, PyHKIIMOHAIbHAS TPYIINa, PaAUKall, H30MEPHs, N30MEPbl, TOMOJIOTHUECKUI psiJl, TOMOJIOTH,
YIIIE€BOAOPOJAbI, KUCIOPOA U a30TCOACPKAIMUE COCAUHEHUA, MOHOMEDP, IMOJIUMEP, CTPYKTYPHOC 3B€HO, BEICOKOMOJICKYJISAPHBIC COG,Z[I/IHCHI/ISI); TCOPHUU H
3aKOHBI (TEOpHsl CTpOEHUs1 oprannyeckux BemectB A. M. BytnepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKUM SI3BIK
XHUMHHU; MHUPOBO33PCHUYCCKHUEC 3HAHHUA, JICKAINIME B OCHOBC IIOHHMMAHUSA IPUYUMHHOCTH M CUCTEMHOCTHU XHMHYCCKUX HBHGHHﬁ, (baKTOJ'IOFI/I‘ICCKI/IC
CBEJICHUS O CBOICTBaX, COCTaBe, IOJYyUYEHUU M OE30M1aCHOM MHCIIOJIb30BAHMM BaKHEHIIMX OPraHMYECKHUX BEIIECTB B OBITY M IPAKTHUECKOMN
ACATCIIBHOCTH YCIIOBCKA,

C(bOpMI/IpOBaHHOCTI) YMCHI/II;'I BBIABJIIATD xapaKTepHHe HpI/I3HaKI/I HOHHTI/II\/JI, yCTaHaBJII/IBaTI) HUX B3aMMOCBA3b, UCIIOJIb30BAaTh COOTBGTCTBYIOHII/IC IIOHATUA
IIpHu OIIMCAHUHU COCTaBa, CTPOCHUA U npeBpameHI/Iﬁ OpPraHu4YCCKux COCHHHGHHﬁ;

c(OPMHPOBAHHOCTH YMEHUH HCIIOJIb30BATh XUMHUYECKYIO CHMBOJIUKY JIJIsl COCTABICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHO)
(bOpMYJ'I OpPraHN4YCCKHX BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHﬁ, HU3TrOoTaBJIMBATh MOJCIIN MOJICKYJI OPIraHUYCCKUX BCIICCTB AJIA WJIJIFOCTPpAlUU UX
XUMHUYCCKOT0O U HpOCTpaHCTBeHHOFO CTpOGHI/IH;

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ YCTaHaBJIMBATh NMPHUHAJICIKHOCTh M3YUCHHBIX OPraHUYCCKHUX BCHICCTB IO UX COCTABY U CTPOCHHUIO K OHpeI[CJ'IéHHOMy
KJIACCY/TPyIITie COSTUHEHUH (yTICBOIOPOIBI, KUCIOPO M a30TCOEPKAININE COSAMHCHHS, BRICOKOMOJICKYJISIPHBIC COSAMHCHHUS), 1aBaTh UM Ha3BaHUS
no cuctemarnueckoit Homenkiarype (IUPAC), a Takke NpuUBOAUTH TPUBHAIBHBIE HA3BAHUS OTJENIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, IPOIUIIEH,
aleTUJIeH, STWICHIJIMKOINb, TJHIEpUH, (DEHON, (opManmbaeruja, aneTaabJeruja, MypaBbHHAs KHUCJIOTA, YKCyCHash KHCIJIOTAa, OJEMHOBAas KHUCIIOTA,
CTCAapHUHOBAad KUCIIO0TA, I'NTFOKO34, (1)pyKTo3a, Kpaxmall, IeJUIr0JI03a, FJ'II/ILII/IH);

c(OpPMHUPOBAHHOCTH YMEHUS ONPEAEIATh BUABI XUMUYECKOM CBSI3U B OPIraHUYECKUX COETMHEHUSAX (OJIMHAPHBIE U KPATHBIE);

C(bOpMHpOBaHHOCTL YMCHUA NPUMCHATH ITOJIOKCHUA TCOPUU CTPOCHUA OPTraHUYCCKUX BCUIICCTB A. M. BYTHepOBa JJIsSL O6’b${CHeHI/I}I 3aBUCUMOCTH
CBOWCTB BCIICCTB OT UX COCTaBa U CTPOCHUSA; 3aKOH COXpPAaHCHUS MAaCChl BCIICCTB,

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ XapaKTCpU30BaTh COCTAB, CTPOCHMUC, (bHBquCKI/IC U XHUMHWYECKHE CBOINCTBAa THUIHNYHBIX Hpe,I[CTaBI/ITeJICP'I Ppa3INYHBIX
KJIaCCOB OPraHUYCCKUX BCUICCTB (MCTaH, 9TaH, S3TWJICH, MNPOIIUJICH, AlCTUJICH, 6YTa,Z[I/IeH-1,3, MCTI/IJ'I6YT8.,I[I/I6H-1,3, 66H30J’I, MCTaHOJ, 35TaHOII,
STUJICHTJIMKOJb, TIULEPUH, (EHOJ, aleTalbIeru, MypaBbUHas M YKCyCHas KHMCIOTHI, TJIFOKO3a, KpaxMaj, IeJUTI0JI03a, aMUHOYKCYCHAas KHCJIOTa),
HIUTIOCTPUPOBATE T'CHETHYCCKYHO CBA3b MCKIAY HHUMU YPABHCHHUAMHU COOTBCTCTBYIOIIUX XUMHYCCKHUX peaKHI/Iﬁ C HUCIIOJIB30BAHUCM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHMS XapaKTEpPHU30BATh MCTOYHHUKHU YTJIEBOJAOPOAHOTO ChIphbs (HE(Th, MPUPOIHBINA ra3, yroib), CIOCOObl UX MepepadoTKu U
MPaKTUYECKOE MPUMEHEHHUE MPOAYKTOB IepepadoTKu;

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ MMPOBOAWTD BBIYUCIICHUSA 110 XUMHWYCCKUM YPABHCHUAM (MaCCBI, 06’BéMa, KOJIMYCCTBA UCXOAHOTO BCIICCTBA UJIU MTPOAYKTA
peaxiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIINH);

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ BJIaACTH CHUCTEMOM 3HAHUN 06 OCHOBHBIX MCTOAAaX HAYYHOI'O ITO3HAHUA, UCIIOJIB3YyCMbIX B XUMUH IIPU U3YUCHUHN BCIICCTB
U XUMHUYCCKUX HBJ’IGHI/Iﬁ (Ha6J'II-021€HHe, I/ISMepeHI/Ie, 3KCHepI/IMeHT, MO)IeJ'II/IpOBaHI/Ie), HUCITIOJB30BATh CUCTCMHBIC XUMHUYCCKUC 3HAHUA IS HpI/IHSITI/ISI
peI_I_ICHI/Iﬁ B KOHKPCTHBIX ) KU3HCHHBIX CUTYAlUAX, CBA3AHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM;,



C()OPMHUPOBAHHOCTh YMEHHUI COOJIIOAATh NpaBUIA MOJb30BAaHUA XMUMHUYECKOM IOCYIOW W J1abOpaTopHbIM OOOpYIOBAaHMEM, a TaKXKe IpaBHiIa
oOpalleHus C BEUIECTBAMU B COOTBETCTBHU C HHCTPYKIIUSMH IO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHYECKHX OIBITOB;
C()OPMHUPOBAHHOCTh YMEHHUH IJIAHUPOBATh U BBINOJHATh XMMHYECKHUH SKCIIEPUMEHT (MpEeBpalleHUus OPraHMYeCKUX BELIECTB IPU HarpeBaHHH,
[IOJIy4€HHE ATUJIEHA M M3YyYEHHUE €ro CBONCTB, KAaYECTBEHHbIE PEAKIMM OPraHMYECKUX BELIECTB, JIEHATypalus OEIKOB IPHU HAarpEeBaHUHU, L[BETHbIE
peakiuu O€NKOB) B COOTBETCTBUHM C IPAaBMJIAMM TEXHUKU OE€30MAaCHOCTH HpU OOpalleHUuH C BellecTBaMH U J1a0OpaTOpHBIM 000pYJIOBAHUEM,
NPEJCTABIATh PE3yIbTaThl XUMHUECKOTO JKCIEpUMEHTa B (hOpME 3alMCU ypaBHEHUH COOTBETCTBYIOLIMX peakUUd M (POpMyTupoBaTh BBIBOJBI HA
OCHOBE 3THUX PE€3yJbTATOB;
c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHATU3UPOBATh XMMHUYECKYI0O MH(pOpPMAIHIO, MOJYyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpPEICTBA MAacCCOBOM
nHpopmanuu, UHTEpHET U IPYyTUX);
c(OPMHPOBAHHOCTH YMEHHH COOIIOIATh MPaBHIIA SKOJIOTUYECKH LEIecO00pa3HOro MOBEACHHS B OBITY M TPYIOBOH NEATEILHOCTH B LENSAX COXPAHECHUS
CBOETO 370POBbSl U OKPYXKAlOUIEH MPUPOJHOM Cpenibl, OCO3HABATh ONACHOCTb BO3JEHCTBUSA HA YKUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHMYECKHX
BellecTB, MoHKMMas cMmbica nokazatensd [IJIK, moscHATh Ha mpuMepax crocoObl YMEHBUIEHHS] U IPEIOTBPALLEHUS HUX BPEIHOTO BO3JIECHCTBUS Ha
OpPraHMU3M YEJIOBEKa,
111 00YYaIONIMXCS C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 370POBBS: YMEHUE IPUMEHSATH 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METO/aX MO3HAHUS BEIIECTB
U XUMHUYECKUX SIBIICHUN;
JUISL CJICNIBIX M CITA0OBUSIINX OO0YYAOIINXCS: YMEHHE UCIIOIB30BATh PEIbe(PHO-TOUCUHYIO CUCTeMY 0003HaueHui JI. bpaiist 11 3anucu XuMHUIecKux
dbopmyL.
11 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHM4ecKasi XuMUs OTPaXKaroT:
c(OPMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, POJIM XUMHUU B IMO3HAHUM SIBICHUN
IpUPOJIBI, B GOPMHUPOBAHUU MBIIIICHUS U KYJIbTYpbl TMYHOCTH, €€ (YHKIIMOHAILHON IT'PaMOTHOCTH, HEOOXOAUMOMN ISl PEeLIeHHs TPaKTUYECKHUX 3ajayu
1 DKOJIOTHYECKU 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBbIO M PUPOIHON CpELE;
BJIJICHHE CHUCTEMOI XMMHYECKUX 3HAHUi, KOTOpas BKIIOYACT: OCHOBOIMOJATAOIINE IMOHATUS (XUMHYECKHH JIIEMEHT, aToM, W30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpOUTAIN ATOMOB, MOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAJIEHTHOCTb, 3JIE€KTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCKast
CBs3b (KOBaJICHTHAs, MOHHAs, METaJNINYecKas, BOJOPOJHAs), KPUCTAUIMYECKas peléTKa, TUIbl XUMHUYECKUX PpEaKIUid, pacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJNEKTPOIUTHYECKAs JUCCOLUAIMS, OKUCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHUYECKOH pEaKIMH, XMMHUYECKOE DPaBHOBECHE);
TEOPUHU M 3aKOHBI (TEOpHs IEKTPOJUTHUECKON Tuccolnanuu, nepuoandeckuil 3akon /. . MenaeneeBa, 3aKk0H COXpaHEHHUS! MAacChl BELIECTB, 3aKOH
COXpaHEHHs M MpPEBpallleHHs] YHEPTUU NMPH XMMUYECKUX PEAKIMSX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHM S3bIK XUMHM, MUPOBO33PEHUECKUE 3HAHUS,
JIeKale B OCHOBE MOHUMAaHMsI MPUUYUHHOCTH M CUCTEMHOCTH XMMHMUYECKUX SIBJICHUH, ()aKTOJIOIMUECKHEe CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJy4YeH U1
1 0€30IaCHOM HCIOJIb30BAHNH BaKHEHIINX HEOPTaHMUECKUX BEIIECTB B ObITY U MPAKTUYECKOH J1eATEIbHOCTH YEJIOBEKa,;
c(OpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKU MTOHATHM, YCTAHABIMBATh UX B3aHMOCBS3b, HUCIIOJIb30BATh COOTBETCTBYIOLINE TTOHATHUS
IIPY OIIMCAaHUM HEOPTraHMYECKUX BEIIECTB U UX IIPEBPALLCHHUI;
c(OpPMUPOBAHHOCTh YMEHUN HCIOJB30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJI€HMsS] (OPMyJ BEUIECTB M YPaBHEHUN XHUMHUYECKHUX DPEaKIIHil,
cucremarnyeckyro HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTAEIbHBIX HEOPIraHUYECKUX BELIECTB (yrapHbIi ra3, yriaeKUCIbli ra3, aM MHaK,
raméHasi U3BeCThb, HeranéHas U3BeCTb, MUThEBAs COJA, MUPUT U IPYTHE);



c(OPMUPOBAHHOCTh YMEHUU OMPENENSITh BAJICHTHOCTh U CTENEHb OKUCICHHUS XMMUYECKUX 3JIEMEHTOB B COCIMHEHMSX Pa3jIM4YHOIO COCTaBa, BUJ
XUMHYECKOHN CBA3M (KOBAJIEHTHAs, MOHHAs, METAJUINYECKas, BOJAOPOJHAs) B COEIMHEHUSAX, TUIl KPUCTAJUIMYECKON PEIIETKN KOHKPETHOIO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HIOHHAS, METaJUIMYECKas ), XapaKTep Cpeiibl B BOJAHBIX PACTBOPaX HEOPraHUUECKUX COCAMHEHHIA;

c(OPMHPOBAHHOCTh YMEHHMH YCTaHABIMBATh NPUHAIJICIKHOCTh HEOPraHWYECKHX BEUIECTB IO HMX COCTaBy K OINpPENeNIEHHOMY KIaccy/TpyIine
COeMHEHMH (ITPOCThIE BELIECTBA — METAJUIbl M1 HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHUH DPACKPBIBATh CMBICH Iepuoanyeckoro 3akoHa J{. M. MenzaeneeBa W JI€MOHCTPUPOBATH €r0 CHCTEMATHU3HUPYIOLIYIO,
OOBSICHUTENIbHYIO M IPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPH30BAaTh IEKTPOHHOE CTPOCHHWE aTOMOB XHMHUECKUX 371eMeHTOB 1—4 mepuono I[lepuoandeckoil cucremMbl
xuMuueckux snemeHToB JI. M. MenneneeBa, UCMONB3Yysl MOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAIN», «IHEPrETUYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U UX COEIMHEHHUI o mepuojaM u rpymmnam [leprognueckoil cucTeMbl XUMHUYECKUX
anemeHToB JI. 1. Menaeneera;

c(OPMHPOBAHHOCT, YMEHHUH XapaKTepH30BaTh (ONMHMCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA HEOPTaHMYECKUMX BEUIECTB PAa3JIMYHBIX KIIACCOB,
MOATBEPK/IaTh CYLIIECTBOBAHUE T'€HETUUECKON CBSI3U MEXAY HEOPTaHMUYECKMMU BEIIECTBAMU C ITOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(DUUIHUPOBATh XUMHUYECKHE PEAKIMH IO Pa3IMYHBIM MpPU3HAKaM (YUCIYy U COCTAaBy pEarupyrollux BeEIIECTB,
TEIIOBOMY 3((EeKTy peaKiny, H3MEHEHHUIO CTETIEHEeH OKUCIICHHSI SJIEMEHTOB, 0OpAaTUMOCTH PEAKIIMH, YIACTHIO KaTaan3aTopa);

c(OPMUPOBAHHOCTh YMEHHUI COCTABIIATH yPaBHEHUS PEAKIMH Pa3IUYHBIX TUIIOB, MOJHBIE U COKpaUIEHHBIC YpaBHEHHS peaklMii HOHHOTO OOMEHa,
YUUTBIBAs YCIOBUSI, IPU KOTOPHIX ITH pEaKLUU UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMU, MOJITBEPKIAIONINE KAaueCTBEHHBIM COCTAaB Pa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABaTh
OTIBITHBIM IyTEM MOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAaX HEOPraHUUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH PACKpPbIBATh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUil HOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOrO OajaHca
ITUX PEaKIUH;

Cc(OPMHUPOBAHHOCTh YMEHHUM OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakiMy OT Pa3JIMYHbIX (aKTOPOB; XapaKTep CMEIICHUs XUMHUYECKOT O
paBHOBECHSI B 3aBUCUMOCTH OT BHemIHero Bo3aeicTBus (mpuniun Jle [llatense);

Cc(OPMHPOBAHHOCTh YMEHHUI XapaKTePU30BaTh XMMUYECKHE MPOLIECCHI, JIeXkKAIlMe B OCHOBE MPOMBIIUIEHHOTO MOJTY4YE€HHUS! CEPHOM KUCIIOTHI, aMMHUAKa,
a Takke c(hOPMUPOBAHHOCTD MPEJICTABICHHUH 00 OOIIMX HAyYHBIX MPUHIUIAX U SKOJOTHUYECKUX MpodiieMax XUMUYECKOTO IIPOU3BO/ICTBA;
c(OpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIICHUS C UCIIOJIb30BAHUEM IOHSATHS «MaccoBasi J0Js BELIECTBa B PACTBOPE», OOBEMHBIX OTHOIICHUMN
ra3oB NpU XMMHUYECKHX PEAKIMAX, MacChl BellecTBa WM 0O0bEMa ra3oB M0 HM3BECTHOMY KOJIMYECTBY BEIlECTBA, Macce WJIM O0BEMY OJHOTO U3
YYaCTBYIOUIMX B PEaKIMM BELIECTB, TEIUIOBOTO 3(P¢eKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, NMPEBPALICHHUS U COXPAHEHUS
SHEPIUH;

c(OpPMUPOBAHHOCTh YMEHUN CcOOJIOAaTh MpaBuia IMOJIb30BAHUS XMMHUYECKOM MOCYNOM M J1abopaTOpHBIM O0OpYyJIOBaHHEM, a TakKe IpaBUIa
o0pallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BHITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHIATH XUMUYECKHUI SKCIIEPUMEHT (pa3ioKeHue MepoKCHIa BOAOPOIa B IPUCYTCTBUH KaTanuzaTopa,
OIpeJIeJIEHUE CPebl PACTBOPOB BEIIECTB C MOMOIIbIO YHMBEPCAJIBHOI'O HMHIUKATOPA, BIUSHHUE DPA3TUYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH
peaxkiuy, peakud HOHHOTO OOMEHa, KaueCTBEHHBbIE peakluu Ha cyibdaT-, KapOoHAT- M XJOpPUA-aHUOHBI, HAa KaTHOH aMMOHHS, pELIEHHE
HKCHEPUMEHTAIbHBIX 33/a4 Mo TeMaM «Metamisl» U «Hemeramnel») B COOTBETCTBMM C MpPaBUJIAMHU TEXHHKH O€30MAaCHOCTH NpU OOpaIleHUH C



BellecTBaMH U J1aOOpaTOpPHBIM O0OpY/IOBaHUEM, IMPEACTABIATh pe3yJbTaTbl XHMHUYECKOTO JKCIepuMeHTa B (opMmMe 3amuch ypaBHEHHIA
COOTBETCTBYIOIIUX PeakUuil U (OopMyIupoOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAJIM3UPOBATH XMUMHUYECKYI0 MH(OPMALHIO, MOJIYyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIuu, UTHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJII0/1aTh IPABHIIA SKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JESATEILHOCTU B LEISIX COXPAHEHUS
CBOETO 3JI0pPOBbsl M OKPY’KAIOLIEH MPUPOAHON Cpesibl, 0CO3HABaTh ONACHOCTh BO3/EUCTBUS HA JKUBbIE OpPraHU3MBbl ONPEACIEHHBIX BEIECTB, IOHUMas
cmbica nokazarens [1/IK, mosicusaTe Ha nmpumepax crnocoObl YMEHBIICHHSI U TPEIOTBPALICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M UYEJIOBEKa;

111 00YYaIOIIMXCs C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBS: YMEHUE IPUMEHSATH 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METO/aX MO3HAHUS BEIIECTB
Y XUMHUYECKUX SIBJICHUH;

TUISL CJICTIBIX M CITA0OBHSIIINX OO0YYAIOIINXCS: YMEHUE HCIIOb30BaTh PEIbeHO-TOUCUHYIO CUCTeMy 00o3HaueHu# JI. Bpaiins uis 3anucu XuMHIeCKuX

dbopmyL.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
Ne o/t HaumeHnoBaHue pa3iesioB U TeM KoauuectBo yacon
NPOrpamMMmel DJIeKTPOHHbIE
o0pa3zoBaTesbHbIE
pecypcsl
Bceero KonTposabHubie IMpakTnueckmne
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBbI OPraHNYeCKOil XMMHU
11 [TpenMer oprannveckon 3 0 0 https://academy-
xumud. Teopust ctpoeHus content.apkpro.ru/lesso
OpPraHUYEeCKUX n/a9f3d191-5ele-4e24-
coenuHeHN A. M. ac02-efb16fa49f6a
Bbyrtneposa
HWroro no pasaeny 3
Paznen 2. YrieBoaopoasl
2.1 [penenbHbIE 2 0 0 https://academy-
YTJIEBOJIOPOJIbI — ATKAHBI content.apkpro.ru/lesso
n/258ddc06-ec23-
473c-b3d7-
ed82fcaddd02
2.2 Henpenenbubie 6 0 1 https://academy-
YIIIEBOJAOPObI: AJIKEHHI, content.apkpro.ru/lesso

aIIKaJNCHBI, aJIKUHBI n/4038171e-4158-



2.3 ApoMaTudeckue 2
YIJIEBOIOPObI

24 [TpupoHbIE HCTOYHUKN 3
YIJIEBOJIOPOIOB U MX
nepepadboTka

Wroro no pazneny

Paznen 3. Kuciopoacoaep:xaimue opraHudecKue coeInHeHus

3.1 Crouptel. DeHod 3
3.2 Anpnerunpl. KapooHoBeie 7
KUCHa0ThL. CIIOXKHBIE
3¢upsI
3.3 VrneBoasl 3

Wtoro no pazneny

Paznen 4. AzoTconep:xaniue opraHnyecKue coeIMHEeHUs!

4.1 AMUHBI. AMUHOKHCITOTBI. 3
benku

Hroro no pazgeny

Pasnen S. BeicOKOMO/IeKYJ/JISIDHbIE COIMHECHUSA

5.1 [Tnactmaccel. Kayuyku. 2
Bomnokna

Uroro no pazneny

OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME

13

13

N

4bd1-ae98-
18dc1cfb9399
https://academy-
content.apkpro.ru/lesso
n/d86d7d00-d5b4-
491d-aded-
c3ddal9feefd
https://lesson.edu.ru/04
/10

https://academy-
content.apkpro.ru/
https://academy-
content.apkpro.ru/lesso
n/8664b319-0ba3-
4945-b076-
ch7ae5858b90
https://academy-
content.apkpro.ru/lesso
n/709ce43a-deb6-
4281-963b-
01d2e212d4d0

https://academy-
content.apkpro.ru/lesso
n/0c608a59-4c69-
4481-839%-
9205f201b73e

https://lesson.edu.ru/04
/10



11 KJIACC

Ne n/mm Bcero

Paznen 1. TeopeTuueckue 0CHOBbI XUMHH

11 Crpoenue atoMoB. [lepuoauueckuit
3akoH u [lepuonuueckas cucrema
XHUMHYECKHX djieMeHToB /1. H.

Menneneesa

1.2 XUMUYECKHE PEaKITuu

13 Crpoenue BemecTsa. MHOrooopasue
BEIIECTB

Uroro no pazneny
Pa3nen 2. Heopranuueckasi XumMusi

2.1 MeTast
2.2 Hewmeranst
2.3 CBsI3b HCOPTaHUIECKHUX U

OpPraHUYECKUX BEIIECTB
Uroro no pazpeny

Pa3nen 3. Xumus u )Ku3Hb

3.1 XUMUS U KA3Hb

Uroro no pazneny

OBIIEE KOJIMYECTBO

YACOB 110 ITPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YHEHUKA

HaumeHoBaHue pa3iesioB U TeM NPOrPaMMbl

[ep}

13

N © o

17

4

34

Kourtposannsbie
padoThI

0

= =

N B~O

Koau4yecTBo yacoB

DuexTpoHHbIe (U pPOBHIE)
o0pa3oBaTeiibHbIE pecypchl

IIpakTnyeckmne
padoThI
0 https://lesson.edu.ru/04/10
1 https://lesson.edu.ru/04/10
0 https://lesson.edu.ru/04/10
1 https://lesson.edu.ru/04/10
1 https://lesson.edu.ru/04/10
0 https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
0 https://lesson.edu.ru/04/10

3

Xumwus, 10 xnace/ I'abpuensa O.C., Octpoymon WU.I'., Cnagkos C.A., AkimoHnepHoe o0mectBo «M3aaTenbcTBo

«IIpocsemenne»,2021 r

Xumus, 11 xknace/ I'abpuensu O.C., Octpoymos U.T'., CnagkoB C.A., AkiionepHoe o0miectBo «31aTenscTBo

«IIpocBemenne»,2021r.
METOANYECKHUE MATEPUAJIBI 1JIsA YYUTEJIA

Xumus (6a30BblitypoBeHb).Peannzanus o6pazoBanus: MeTouueckoe nocodue st yunrens / Kaepuna A. A., [Tnuyruna
I'.B.; mox pea.I'. B. [Inuyrunoii. M. : ®I'BHY «MucTuTyT cTpaTeruu pazsutus oopasoanust PAOy», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://edsoo.ru/rabochie-programmy/



