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INOACHUTEJIBHASA 3AIIMCKA

IIporpaMMa 1O XMMHM Ha YpOBHE CpelHero oobmero obOpa3oBaHus pa3paboTaHa HAa OCHOBE
@enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparum»,
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUs (eaepanbHO 00pa30BaTENbHOW MPOTPaMMBI CPEIHETO
obmero oo6pazoBanus (DOII COOQO), mnpencraBieHHbIx B DepepansbHOM TOCYIapCTBEHHOM
obpaszoBatensHOM ctangapte COO, ¢ yuérom Konuenmuu mnpernojaBaHus y4eOHOTO MpeaMeTa
«Xumus» B o0pa3oBaTeNbHBIX opranmsauusax Poccuiickoil denepanuy, pealn3yroluX OCHOBHBIE
oOpa3oBaTeNlbHbIE MPOTPaMMBbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCHMTAaHUS B
Poccuiickoit ®eneparu Ha nepuoxa a0 2025 roga» (Pacmopsbxenue IlpaBurenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TMOIXOJIOB K pa3pabOTKe MpOrpamMMbl MO XHMHH, K OMPEACICHUI0 OOIIed CTpaTeruu
00y4YeHHs, BOCIIUTAHUS M PA3BUTHUS OOYYAIOIIUXCS CPEACTBAMU YU4EOHOTO mpeaMera «XHUMUs» JUIs
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KOHUeNTyanbHble mnojoxenus PIrOC COO o
B3aMMOOOYCIIOBIEHHOCTH LI€JIeH, COAep)KaHus, pe3yJbTaToB OOydyeHUs U TpeOOBaHUI K YpPOBHIO
MOJITOTOBKH BBITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, IOJIY4aeMO€ BBITYCKHUKaMHU 00I1e00pa30BaTeIbHON OpraHu3aIny,
ABJISICTCA HEOTHEMJIEMOWM 4YacTbi0 MX 00pa3oBaHHOCTH. OHO CIYXHMT 3aBEpIIAIOLIUM 3TaloM
peanu3alMM Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEH, HPUCYLIUX
LIEJIOCTHOM CHUCTEME XHMHMYECKOro OOpa3oBaHUSA. OTH LIEHHOCTH KacaroTcs IO3HaHHMs 3aKOHOB
IpUPOBI, (OPMHUPOBAHUS MHPOBO33PEHUS M OOLICH KyJIbTYphl YEJIOBEKa, a TAK)KE IKOJOTHUYECKU
00OCHOBAHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO M NPHPOIHOU cpene. PeanmsyeTcss Xxummuueckoe
oOpa3oBaHMe OOydYaroIlMXcs Ha YpPOBHE CpeaHero oOiero oOpa3oBaHUs CpeICTBAMHM y4eOHOTro
npeamera «XuMUs», COJEpXKaHUE U MOCTPOEHHE KOTOPOIo OIpEeNeNIeHbl B IIPOrpaMMe 10 XUMUU C
yuéToM crienuUKN HAyKd XUMHH, €€ 3HAYCHHs B MO3HAHWM NPUPOABI U B MaTEpUAIBHOW >KU3HU
o0mmiecTBa, a Takke C y4€TOM OOIMX MeNeld M TMPHHIMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSTHHE CUCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XuMHs Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HrpaeT oco0yi poJib B COBPEMEHHOIl
[IUBWIN3ALMN, B CO3/IaHUM HOBOHW 0a3bpl MaTepHalbHOW KynbTypbl. OHa BHOCHT CBOH BKJax B
(dbopMHpOBaHKE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHUE IEJIOCTHOTO MPEJCTaBICHHUS 00
OKpY’KaloIlleM MHUpE KaKk O €IMHCTBE NPUPOAbI M 4YeJIOBeKa, KOTopoe (hOpMUpYETCs B XUMHUHM Ha
OCHOBE MMOHMMAaHMS BELECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHpA, OCO3HAHUS B3aUMOCBSA3H MEXKIY
CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSIMU TIPUMEHEHUSI.

TecHo B3aMMONEHCTBYS C JPYTMMH €CTECTBEHHBIMU HAyKaMH, XHUMHUS CTaja HEOTHEMIIEMON YacThIO
MHUpPOBOW KyJIBTYpbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyJda M >KU3HU KaXJOro 4uieHa
obmectBa. CoBpeMeHHass XHMHUS KaK Hayka CO3MJaTellbHas, KaKk HayKa BBICOKMX TEXHOJIOTHM
HaNpaBJICHa Ha pelleHre TII00ANBHBIX MPOOIeM YCTOWYHBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOH,
HHEPTreTUIECKOH, MTUIIEBOH, IKOJIOTHUECKOW OE30MaCHOCTH U OXPaHBI 370POBBSI.

B cooTBercTBUHM ¢ OOMIMMHU LETSAMH W NPUHIMIIAMH CpPeIHEro obuiero oOpa3oBaHuUs COAEp KaHUE
npeavera  «Xumus»  (10-11  xmaccel, 0a30BBIi  YypOBEHb  M3y4YCHHs) OPHUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO TOATOTOBKY OOYYalOUIMXCsl, HEOOXOMUMYI0 UM IS
BBIPAOOTKH MHPOBO33PEHYECKAX OPHEHTHUPOB, YCICIIHOTO BKIIOYEHHS B JKU3Hb COLUYMA,
MIPOJOIDKEHHU 00pa30BaHus B pa3IMUHBIX 00JaCTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHEH.
CocraBisiomuMu  npeaMera «XUMHUsS» SBISIIOTCA 0a30Bble Kypcbl — «OpraHuyeckas XUMHUS» U
«O0mas ¥ HeopraHMYecKas: XMUMHS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBIISTFOTCS
OCHOBBI 0a30BOIl HAyKH: CHCTEMa 3HAHWU MO0 HEOPraHWYECKOW XMMHUHU (C BKIFOUCHHEM 3HAHHWH W3



o0IIei XUMHK) U OpraHudeckoil xumun. POPMUPOBAHUE JAHHOH CHCTEMbI 3HAHUN TPU U3yYCHUH
npeaMera o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCET0 MHOrooOpasHsi BEIIECTB HAa OCHOBE
OOIIMX MOHSITUH, 3aKOHOB U TEOPUH XUMUHU.

CtpykTypa conepxanusi KypcoB — «Opranuueckas xumus» u «OO0mas 1 HeopraHMYecKasi XUMHUS»
copMHupoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOJXOAa K M3YYEHHUIO y4eOHOTOo
MaTepuajia M OO0YCJIOBJIE€HAa HCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMH Ha OINpeesIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKONM XUMHUHU BEIECTBA PAaCCMaTPUBAIOTCS Ha
YPOBHE KJIACCHUUECKOH TEOPUM CTPOCHMSI OPraHMYEeCKHMX COEIMHEHUHM, a TakKe Ha YpOBHE
CTEPEOXMMUYECKHX U IEKTPOHHBIX MPEICTABICHUI 0 cTpoeHHH BemiecTB. CBeieHus 00 N3ydyaeMbIX
B Kypce BELIECTBAX AAI0TCA B Pa3BUTUHU — OT YIJIEBOAOPOAOB JIO CIOMKHBIX OMOJOTUYECKN aKTUBHBIX
coeauHeHuil. B kypce opraHuuyeckoil XMMHM IOJy4yarOT pa3BUTHE C(HOPMHPOBAHHBIE HA YpPOBHE
OCHOBHOI0 001Iero o00pa3oBaHusl II€pBOHAUYAIbHBIE IIPEACTABICHUS O XUMHYECKOM CBSI3H,
KJIaCCU()MKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUS, O
XMMHUYECKON PEaKIHH.

ITo HOBBIM YIJIOM 3peHUs B Ipeamere «XHUMusi» 0a30BOr0 YpOBHs paccMaTpUBAaeTCs M3yUYEHHbIN Ha
YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHusl TEOPETUICCKUN MaTeprall U (PaKTOIOTUIECKHE CBEJICHHUS O
BelIeCTBaX U XUMHUUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «O011asi 1 HeOpraHu4ecKast XuMHUs»
o0yyaromuMcsl NPeAOCTaABIAETCST BO3MOXKHOCTb OCO3HATh 3HAUYEHHE IEPHOAMYECKOIO 3aKOHAa C
OO0IIETEOPETUYECKUX U METOJOJIOTMUYECKUX IMO3ULUH, TIyOXe MOHATh MCTOPUYECKOEe H3MEHEHUE
(GyHKIUH 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIONICH U MTPOTHO3UPYOIICH.

Enunnas cucrema 3HaHMM O BaXKHEHMIIMX BEIIECTBaX, HMX COCTABE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAaKK€ O XMMHMUYECKHX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKaHUs
nononHsiercs B Kypcax 10 wum 11 kjaccoB  asieMEHTaMU  COAEP)KaHUsS, HMEIOIUMHU
KyJbTYPOJIOTMUYECKMM M TPUKIAJAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHUMAaHUIO
B3aMMOCBSI3U XMMHUU C IPYTMMH HayKaMH, pacKpbIBatOT €€ poJib B IIO3HABATEIbHOM U MPAKTHYECKON
JesITeIbHOCTH YeJI0BEKa, CIOCOOCTBYIOT BOCIIUTAHHUIO YBAKEHMS K MPOLIECCY TBOPUECTBA B 00JIACTH
TEOPUHM M MPAKTUYECKUX MPWIOKEHUM XHMHH, TOMOTAIOT BBIIYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX MPOOJIEMax, CBI3aHHBIX C XUMHUEH, KpUTUUECKHU OCMBICIUBATh
nH(pOPMALIMI0O M TPUMEHATh €€ [ TONOJHEHUS 3HAHWM, pEIIeHUs WHTEIJIEKTyalbHbIX U
HKCHEPUMEHTAIbHBIX MCCIE0BATENbCKUX 3a/1ad. B 1emom conepxkaHue ydyeOHOro mpeaMera
«XUMUS» JAHHOTO YpPOBHS M3y4eHHUsS OpPUEHTUPOBAHO Ha (OpPMHpPOBaHHE Yy OOYyUarOIIUXCS
MHPOBO33PEHYECKON OCHOBBI [JIsi MOHMMAaHMs (QMIOCOPCKUX HIEH, TaKUX Kak. MaTepuaibHOe
€IMHCTBO HEOPraHMYEeCKOr0 W OPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOWCTB BELIECTB HX
COCTaBOM M CTPOEHHMEM, MO3HABAEMOCTb NPUPOJHBIX SIBICHHH IYTEM OJKCIIEPUMEHTa U PELIEHUS
MPOTUBOPEYUI MEXITy HOBBIMH (aKTaMHU U TEOPETHUECKUMH IPEINOChUIKAMHU, OCO3HAHUE POJIH
XUMHUHU B PEIIEHUU 3KOJOTHYECKUX MpoOJieM, a Takke NpobiieM cOepeXeHHs] SHEPreTHUYEeCKHX
PECYPCOB, ChIPbS, CO3/1aHUS HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mmane pemeHus 3ajad BOCHHUTAHUS, Pa3BUTHS W COLMATIM3AlMU OOYYaroIUXCs MPUHATHIE
IIPOrpaMMONl 1O XHWMHH TIOAXOABI K OIpPENEICHUIO COJIEpP)KaHHUA M IOCTPOEHUS IIpeaMera
npeaycMaTpuBaoT (OPMUPOBAHME YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUM, HMeIOIUX 0a30Boe
3HAYEHHUE NI Pa3IMYHBIX BUJIOB AESITEILHOCTU: pPelIeHusl mpobiieM, MoucKa, aHain3a U 00paboTKu
uHpopMalY, HEOOXOAUMBIX JUIs NPUOOPETEHHs] ONbITa NPAKTUYECKOH W HCCIIeI0BaTENbCKOM
JESATENBHOCTH, 3aHUMAIOIEN Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B npakTuke npenogaBaHus XMMUK KaK Ha ypOBHE OCHOBHOTO 00111er0o 00pa30BaHus, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs, NPU ONPENEICHUU COAEPKATEIbHOM XapaKTepUCTUKU LieJel
U3Y4YEHHs IIpeAMETa HAIpPaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIMOHHO IPU3HAETCA



(¢bopMUpPOBaHHE OCHOB XHMHYECKOM HAyKM Kak OOJNacTH COBPEMEHHOTO eCTECTBO3HAHUS,
MPAKTUYECKON JEsTeIbHOCTH YelOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KynbTypbl. C
METOJIMYECKOM TOYKU 3PEHHUs TaKOW MOAXOA K ONpPEIENICHUIO IieJiell U3ydYeHHs MpeaMeTa sSBIsSeTCsS
BITOJTHE OTIPaBJaHHBIM.
CornacHo JMaHHOW TOYKE 3PEHHUS TIABHBIMH IEISIMH W3YYCHHUS TpeaMeTa «XuMus» Ha 0a30BOM
ypoBre (10 —11 Ki1.) IBISIOTCS:
. (hOpMUPOBaHHE CHCTEMbl XHMHUYECKUX 3HAHUH KaK BaKHEHIIEH COCTABISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JieXKAT KIIIOYEBbIC MOHSITHS,
(dyHIaMEHTAbHBIE 3aKOHBI W TEOPUM XWMHH, OCBOCHHEC SI3bIKAa HAyKH, YCBOCHHUE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOMIEHMI  MHPOBO33PEHUYECKOTO  XapakrTepa,
O3HaKOMJIEHUE C UCTOpUEN UX PAa3BUTHA U CTAHOBIICHUS,
J (dbopMHpOBaHKE U PA3BUTHE MPEICTABICHUH O HAYYHBIX METO/AX MO3HAHUS BEUIECTB U
XUMHUYECKHUX peakUuui, HeOOXOIUMBIX JIUIsl IPHUOOPETEHUsI YMEHUI OPUEHTUPOBATHCA B MUPE
BEUIECTB U XMMHUYECKUX SBJICHUN, HMEIOIIUX MECTO B IMPHUPOJAE, B MPAKTHUECKOH H
TMOBCEIHEBHOM KU3HH,
o pa3BUTHE YMEHUW U CIOCOOOB [I€ATENbHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
00BSICHEHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOIOICHIEM MTPaBUi 6€30IacHOr0 0OpaIeHus
C BEI[ECTBAMH.
Hapsiny ¢ atum, conepkarenbHasi XapaKTepUCTHUKA 1eJiel U 3a7ad U3y4YeHHs MpeIMeTa B Iporpamme
[0 XUMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU HPHUOPUTETAMHU B CHUCTEME
cpenHero obmero oopazoBanus. CerogHs B MPENOJaBaHUHA XWMHH B OOJIBIICH CTENEHU OTHaTCs
NPEINOYTeHUE TPAKTUYECKOH KOMIIOHEHTE COJEpaHHA OOYyYeHHUs, OPHEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHKA 0011€00pa30BaTeIbHOM OpraHn3alliy, BIAJCIONIer0 He Ha0OpOM 3HAHUH, a
(GYHKIIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMU aKTUBHOTO MOJTY4YEeHUS 3HAHUHN U
MPUMCHCHHSI UX B pEaTbHON YKU3HU JIJISl PEIICHHS MPAKTUICCKUX 3a/1a4.
B cBsI3M ¢ 3THM TIpH U3yYEHUU TpeaMeTa «XHUMHE» JTOMUHUPYIOIICe 3HAUCHUE MPUOOPETAIOT TaKHe
e U 33]1a4H, KaK:
amanrtanus oOydalomuxcs K YCIOBHSM JIWHAMUYHO pa3BUBAIOIIErocs Mupa, (HopMHupoBaHHE
WHTEJUIEKTYaJIbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHHWIO, COTPYJHHYECTBY,
CaMOCTOSITCILHOMY TPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JXU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;
dbopMupoBaHne y OOYYAIOIIMXCS KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIM#), HMEIOIINX
YHHUBEpCAbHOE 3HAYCHHWE JUISI PAa3UYHBIX BHJOB JIEATEILHOCTH. PEIICHHs NpoOieM, IOHCKa,
aHainm3za W o0paboTku WHOOpPMAIMK, HEOOXOAUMBIX Il MPUOOpPETEHHUs OIbITa IESTEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TMO3HAHUHM XHMHH, a TaKXe JUIs OIEHKH C TO3UIUN
AKOJIOTMYECKON 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX MPOIECCOB HA OPTaHU3M
4eJlioBeKa U MPUPOJIHYIO Cpeny;
pa3BUTHE TI03HABATENBHBIX HWHTEPECOB, WHTEIUIGKTYAIbHBIX H TBOPYECKHX CIIOCOOHOCTEH
00ydJaromuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHUS 10 XHMHUU B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTSIMH, HCIOJB30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUH ISl TIONCKa W aHaM3a Y4eOHOH M HAayYHO-TIOMYJISIPHOW WH(POPMAIMK XHUMHUYECKOTO
COJIepKaHNS,
dbopMUpOBaHHE U pa3BUTHE Yy OOYYAIOUIMXCA AaCCOIMATHMBHOTO U JIOTUYECKOTO MBIIICHUS,
HaOII0IaTEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH,
MIPY IUIAHUPOBAHUH U IPOBEICHUU XUMHUYECKOTO SKCTICPUMEHTA,



BOCIIUTAaHHE y OOYYAIOUMXCS YOEXKAEHHOCTH B T'YMaHMCTHYECKOH HANpaBICHHOCTH XUMHH, €&
Ba)XHOH POJIM B PEILIEHUH [NI00aIbHBIX IPOOJIEM PALMOHATIBHOTO IPUPOIONOIb30BAHUS, TIOIOIHEHUS
HHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPHUPOJHOTO PaBHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH
OEpe’)KHOTO0 OTHOIIEHUS K NPUPOAEC U CBOEMY 3/0pOBBIO, a TakXKe MNPUOOPETEHHS ONbITa
HCII0JIb30BAaHUs NIOJYyYEHHBIX 3HAHUM JJI IPUHATUS TPAMOTHBIX PELIEHUN B CUTYyalMsIX, CBSI3aHHBIX
C XUMUYECKUMU SIBJICHUSMMU.
B yueGHOM m1aHe cpenHero oOiero oopa3zoBaHus NMpeaMeT «XuMmus» 0a30BOro ypoBHsS BXOAMT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBEeHHO-HAYYHBIE TPEIMETHIY.
OOmiee yMcno 4yacoB, OTBEAEHHBIX JUIA M3YYEHUS XMMUHM, Ha 0a30BOM YpPOBHE CpPEIHEro OOIIero
obpasoBanusi, cocraBiser 68 gacos: B 10 kimacce — 34 yaca (1 gac B Hemeno), B 11 kimacce — 34 yaca
(1 gac B Hemero).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA
Teopernyeckne 0CHOBBI OPraHU4eCKOM XUMHH
[Ipenmer opranuueckoil XUMHUU: €€ BO3HUKHOBEHHUE, PA3BUTUE U 3HAUYEHUE B IOJIyUEHUU HOBBIX
BELIECTB M MarepuasioB. Teopusi cTpoeHMs opraHudeckux coeauHeHudl A. M. byrtneposa, eé
OCHOBHbIE TOJ0XKeHUsA. CTpyKTypHbIe (POpPMYJIBI OpPraHMYECKUX BeEIECTB. ['oMoisiorusi, u3oMepus.
XuMUYeckas CBSI3b B OpraHMYECKUX COCINHEHUAX — OJUHAPHBIE U KPATHBIE CBA3H.
[IpencraBnenne o KIAacCU(HUKAIMKA OPraHMYECKUX BemecTB. HoOMEHKIaTypa OpraHu4ecKHux
COCIMHECHUI (CHCcTeMaThUuecKas)) ¥ TPUBUAIIbHBIC HAa3BaHHs BAXHEHINUX MPEICTABHUTEINICH KIIAacCOB
OpPraHUYECKUX BEIIECTB.
DKcIepUMEHTAIbHbIE METO/Ibl U3yUeHHsI BELIECTB U UX MPEBPAIIECHUI: 03HAaKOMIIEHHE ¢ 00pa3Lamu
OpPraHMYECKUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIECIMPOBAHHE MOJIEKYJ OPraHUYECKUX
BEIIECTB, HAOJIOJCHNE W ONMHMCAaHUE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX
BEILIECTB [IPU HarpeBaHuu (IJIaBJIeHUE, OOYTIMBaHHE H TOPCHHUE).
Yriaesoaopoasl
AJIKaHBI. COCTaB M CTPOCHHE, TOMOJIOTUYECKUI psAl. MeTaH M 3TaH — NPOCTEHIINE IIPEICTABUTENIN
AITKaHOB. (PM3MYECKUE W XUMHUYECKUE CBOWCTBA (peaKIMu 3aMelleHHs M TOPEHHS), HAXOXKJICHHE B
IIPUPOJE, OTyYEHUE U IPUMEHEHHUE.
AJKEHBI. COCTaB M CTPOCHME, TOMOJIOTMYECKHMH psAf. OTWUIEH W NPONWIEH — NpocTeiimune
NPE/ICTABUTENIM  AJIKEHOB. (U3MYECKHE M XHMHYECKHE CBOWMCTBA (pEeakuuM TUAPUPOBAHHMS,
raJoreHUPOBaHMsI, TUAPATAIMH, OKUCIICHHS U MTOJMMEPHU3AIIH), TOJTYUYCHHE U IPUMEHCHUE.
Anxanuensl: Oyrtanuen-1,3 u metunOyraauen-1,3: cTpoeHue, BaxKHEHIINE XWMHUYECKHE CBONCTBA
(peaxums momumMepu3sanun). [lonydyeHne CHHTETHYECKOTO KayuyKa U PE3UHBL.
AJKUHBI. COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTMYECKHI psii. AUETWIEH — NpocTeHiunii
NpE/ICTABUTENIb AJIKUHOB. COCTaB, CTpPOCHHE, (PU3MYECKMEe W XUMHUYECKUE CBOWCcTBa (peakiuu
THPUPOBAHUS, TaJIOTEHUPOBAHMSI, THAPATAIMH, TOPSHUS), TIOJIy4YCHNUE U IPUMECHEHHE.
Apenbl. benzon: cocraB, cTpoeHHe, (U3MYECKHE UM XHMHYECKHE CBOWcTBa  (peakuuu
rajJoreHUpOBaHMss ¥ HHUTPOBAHMUSA), TOJydCHHE W NOpPUMEHEHHe. T0nyon. cocmas, cmpoenue,
Qusuueckue u xumuueckue ceoticmea (peakyuu 2ean02eHUPOBAHUs U HUMPOBAHUS), NOJYYEHUe U
npumenenue.  TOKCHMYHOCTH  apeHOB. l'eHeTnueckas  CBA3b  MEXKIY  YIVIEBOJOPOJAMH,
MIPUHAJIEKAUME K Pa3INnYHbIM KJIacCaM.
[IpupoaHble NCTOYHUKH YTIIeBOAOPOa0B. [IpuponHblil ra3 u nonytHeie HedTsAHbIE Ta3bl. HedTh 1 €€
npoucxoxaenue. CrnocoObl  mepepaOOTKM  HEPTH: TEPErOHKa, KPEKUHT  (TepMHUYECKHIA,



KaTaJIUTUICCKui ), muposu3. [IpoaykTsl nepepaboTk HeTH, UX PUMEHEHUE B IPOMBIIIICHHOCTH U
B ObITY. KaMEeHHBIH yroJib U IPOIYKTHI €T0 TIEPepadOTKH.

DKCNEepUMEHTAIBHBIC METOIbI U3yUEHHUS BEIIECCTB U UX NMPEBPAIICHUIA: O3HAKOMJICHHE C 00pa3aMu
miacTMace, KaydykoB M pe3uHbl, KoJuiekinuu «HedTs» u «Yromp», MOJCIUPOBAHHE MOJEKYI
YIJIEBOJIOPOIOB U TaJOre€HOMPOU3BOIHBIX, MPOBEACHUE NIPAKTHYECKON Pa0OTHI: MOTYYCHHE THIICHA
Y U3Y4YECHHUE €ro CBOMCTB.

PacuérHrie 3amaun.

BblunciieHus: M0 ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOIO
BEIeCTBA WJIM MPOYKTa PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WU MPOJTYKTOB PEAKIIHH).

Kucaopoacoaepxamme oprannyeckue coeIuHeHus

[IpenenpHBICE OJHOATOMHBIE CIHUPTHL. METAaHON W ATAHON. CTPOEHUE, (QU3MUYECKHE M XMUMHUYCCKUE
CBOMCTBa (peakiMd C AaKTUBHBIMH METa/UlaMH, TaJOr€HOBOJOPOAAMHU, T'OPCHHUE), MPUMCHCHHE.
Bonoponneie cBA3M Mexay MOJEKyJdamMu CIHMPTOB. JlelicTBME MeTaHola M 3TaHOJa HAa OpPraHUu3M
YyeJoBeKa.

MHOroaToMHbIe CHUPTHI. JTHICHIJIMKOIb W TJIMLEPUH: CTPOCHHE, (PU3MYECKUE U XUMHUYCCKUC
CBOMCTBa (B3aMMOJICUCTBHE CO IICIOYHBIMUA METAJUIAMH, KaYeCTBCHHAsI PEAKLUsi HA MHOTOATOMHBIC
criupThl). JlelicTBre Ha OpraHu3M 4esoBeka. [I[puMeHeHne TIHIepHHA U TUIICHITTHKOIS.

@eHon: cTpoeHHE MOJEKYyJbl, (HU3MYECKHEe W XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHoua.
[Tpumenenue peHoMA.

Anbaerunsl U Kemouvi. DOpManbIeTHIl, AlCTAIBICTH. CTPOCHUE, (U3MYECKHE W XUMHYCCKUE
CBOiicTBAa (peakiMU OKHCIICHHS W BOCCTAHOBIICHHUS, KAYCCTBCHHBIC PEAKILMH), I[OJy4YCHHE U
pUMEHEHHE.

OIHOOCHOBHBIC Tpe/ICIbHbIC KapOOHOBBIC KUCIOTHL. MypaBbUHAS U YKCYCHAsl KMCJIOTBI: CTPOCHUE,
¢usnueckne W XHMHUYECKHE cBoiicTBa (cBoiicTBa, o0OmME Ui Kiacca KHUCIOT, PeaKIusl
aTepudUKaMU), NONydeHHe © npuMeHeHne. CTeapuHOBas ¥ OJICMHOBash KHCJIOTHI  Kak
NPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MpUIa Kak COJHM BBICHIMX KapOOHOBBIX KHCIIOT, MX
MOIOIIIEE JCHCTBHE.

CrnoxHble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus cnoxubix 3¢upos. XKupsl.
I'maponus xupoBs. [IpumeHeHune xupoB. bronornueckas pob JKUpPOB.

VIIeBoAbl: COCTaB, KiaccHu(UKanus YIiieBoJoB (MOHO-, JAW- W Moimcaxapuisl). [oko3a —
MPOCTEHIINA MOHOCAaXapu. OCOOEHHOCTU CTPOEHHS MOJIEKYJbl, (PU3NYECKHe U XHUMHUYECKHE
cBoiicTBa (B3aumosercTBue ¢ ruppokcuaoM meau(ll), okucieHrne aMMHAYHBIM PACTBOPOM OKCHIA
cepedpa(l), BoccraHOBIEHHE, OpOXXEHHE TIIOKO3bI), HAXOXKACHHE B MPUPOJC, IPHMEHEHHE,
ononoruyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxmai u 11e7utio103a Kak npupoHbie nonumepsl. CTpoeHHe KpaxMala | HeJUT103bl. Du3ndeckue
Y XUMHYECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAS PEAKIHs C HOJIOM).
DKCHeprUMEeHTaIbHBIE METO/Ibl M3YUCHHS BEIECTB M UX MPEBpAICHHUI: MPOBEICHIE, HAOII0ICHHE U
OINUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB. TOPEHHE CIUPTOB, KAUYECTBEHHBIC PEAKIMH OJHOATOMHBIX
ciiuproB (okucnenue sTaHoda okcupoMm wmeau(ll)), MHOroaroMHsBIX CHHPTOB (B3aHMMOJEHCTBUE
rnunepuna ¢ rugpokcugaom meau(ll)), ampaerumoB (OKHCICHHE aMMHAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmemu(ll), B3auMMomeWCTBHE Kpaxmajia C HOJOM), IPOBEICHHE
NPaKTHYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIOTHI.

Pacuérnble 3anaun.



BbruriciieHuss 1o ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOTO
BEIIIECTBA WJIHM MPOJYKTa PEAKIIUU 10 U3BECTHBIM Macce, 00hEMY, KOJTUYECTBY OJHOTO U3 UCXOJIHBIX
BEIIECTB WK MPOIYKTOB PEAKIIHH).

A3oTcoepKaIie OpraHunIecKie COeTMHEHUS.

AMUHOKHUCIIOTHI KaK aM()OTepHbIC OpraHudecKue coequHeHuss. OU3nuecKkrue 1 XUMHIECKUEe CBOHCTBA
aMHHOKHUCIIOT (Ha mpuMepe TIuIiiHa). bronornyeckoe 3HaueHHe aMUHOKHUCIIOT. [lenTr bl

benku xak mpupoaHBIE BHICOKOMOJEKYJISIpHBIE coeauHeHus. [lepBuyHas, BTOpUYHAS M TPETUYHAS
CTpYKTypa 0elKoB. XMMUYECKUE CBOMCTBA OCIKOB: THAPOIU3, JCHATYpAIUs, KAUeCTBCHHBIC PEAKIIHH
Ha OCIKH.

DKCIEPUMEHTAIBHBIC METOJIbI M3y4YEHHUs BEIICCTB M MX NPEBPAIICHUN. HAOJIOJCHHE W ONMUCAHUC
JIEMOHCTPAIIMOHHBIX OIBITOB. JICHATYpaIUsl OCIKOB IIPY HATPEBAHWH, [IBETHBIC PEAKIIUH OCIIKOB.
BbicokomosieKkyJIsipHbIe cOeTMHEeHH s

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYIIIPHBIX COCTUHEHHI: MOHOMEp, TIOJUMED, CTPYKTYpHOE
3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeaHsss MojeKkylspHas macca. OCHOBHBIE METOJbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUHN — MOJIMMEPHU3alisl U MOJTHUKOH ICHCAIUSI.

DKCIIepUMEHTAIBHBIC METO/IBI M3yYSHHS BEIIECTB U WX MPEBPANICHHIA: 03HAKOMIJICHHE C 00pa3IamMu
MIPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIC CBSI3H.

Peanuzamusi MeXIpeAMETHBIX CBs3eM NpU U3y4YeHUH opranuyeckoil xumuum B 10 kimacce
OCYIIIECTBIISICTCS Yepe3 MCIIOIb30BAaHUE KaK OOIIUX €CTECTBCHHO-HAYYHBIX MOHSITHIA, TaK ¥ TIOHATHH,
SIBJISTFOIIAXCS] CACTEMHBIMH TSI OT/ICITBHBIX TIPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO01ue ecTeCTBEHHO-HAYYHbBIC MMOHSATHUS: SBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAJIH3,
CUHTE3, KJIacCU(UKALIHS, IEPUOANIHOCTD, HAOIIOACHUE, H3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.
dwusuka: Marepws, SHEPrus, Macca, aToM, OJJCKTPOH, MOJIEKYJa, JHEPIeTHUYECKUN YpPOBEHD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BEUIECTBA, (DM3MUCCKHUE BEIIMYUHBI M SAMHHIIBI UX
HU3MEpEeHUsl.

buonorus: knerka, opranusM, ouocdepa, oOMeH BelIecTB B opranu3mMe, GOTOCHHTE3, OMOIOTUYECKU
aKTUBHBIC BellecTBa (OCIKH, YTIEBOIbI, KUPbI, HEPMEHTHI).

I'eorpadusi: MuHEpaITBl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOITAEMBIE, TOTLUTUBO, PECYPCHI.

TexHomorus: mnHIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHATBLHOTO WHUTAHUSA, MOIOUINE CPECTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE MpernapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA
TeopeTnyeckne 0CHOBbI XUMHUH
XuMHUecKui s7eMeHT. AToM. Snpo aroma, M30TOMBI. DJIEKTPOHHAS 000JI0YKA. DHEPreTUYECKHE
YPOBHH, TOAYpOBHU. ATOMHBIE opOuTanu, S-, P-, d- smemeHThl. OCOOEGHHOCTH pachpeaeIeHus
9JIEKTPOHOB MO OpOWUTAIIM B aTOMax »JJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHAS
KOH(UTypalusi aTOMOB.
[Iepnonnueckuit 3akoH u lleprogumyeckas cucrema xumudeckux sineMeHtoB . M. Menpeneesa.
Ces3p nmepuoguueckoro 3akoHa u Ilepuoguueckoit cuctemsl XuMHuUecKux aieMeHToB J[. M.
MenzeneeBa ¢ COBPEMEHHOM TEOpPHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB
XUMHYECKHX D3JIEMEHTOB M 00pa3yeMblX HMH MPOCTHIX M CJIOXHBIX BEUIECTB IO TpyHmnaMm u
nepuojam. 3HaueHue NepruoINYECKOT0 3aKOHa B Pa3BUTHH HAYKH.



CrtpoeHue BemiecTBa. XUMHUYECKash CBSA3b. BUIABI XUMHUUYECKOW CBSI3M (KOBAJICHTHAs HEMOJISIPHAS U
MOJISIPHAsS, WOHHAS, MeTaJTMUecKas). MexaHu3Mbl 00pa30BaHMs KOBAJICHTHON XHMHYECKOH CBSI3U
(oOMeHHBII u JIOHOPHO-AKIECITOPHBIH). Bonopoanas CBSI3b. BanenTHOCTS.
DneKkTpooTpulaTeabHOCTh. CTeneHb okuciieHus. oOHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
Tumnbl KpUCTAIIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA KPHUCTAJUIMYECKOU
pEIETKMU.

[TonsiTue o nucnepcHbIX cucreMax. ICTUHHBIE U KOJUIOMIHBIE pacTBOPbL. MaccoBasi 10J1s BEIIECTBA
B pacTBOpE.

Knaccudukanmss HeopraHWYecKux coeauHeHW. HoMmeHkiaaTypa HEOpraHW4YeCKHX BEIeCTB.
['enernueckas cBsI3b HEOPraHUYECKUX BELIESCTB, MPUHAIICKAIINX K PA3JIMYHBIM KJIaCCaM.
Xumuueckas peakuus. Knaccupukanus XUMHYECKUX PEaKIUi B HEOPTaHMYECKOW M OpraHWYecKOn
XUMHUHU. 3aKOH COXpaHEHHUsI MacChl BEHIECTB, 3aKOH COXPAHEHUS M NPEBPALECHUS HHEPTUU TIpU
XUMHYECKUX PEAKITUSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3IM4yHbIX (pakTopoB. OOpaTHUMBbIC peaKIuu. XUMHUYECKOE
paBHOBecue. DAKTOPHI, BIMSIOIINE HA COCTOSIHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle larenbe.
Onexrponuruyeckas auccouuanus. CuiapHble U ciadble 3yeKTponauThl. Cpena BOJIHBIX PacTBOPOB
BEIIECTB: KUCJasd, HEUTpayibHas, EI0YHas.

OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3YYCHHS BEIIECTB M HMX TMPEBpAIICHUN: IEMOHCTpAIUs TaOJIUIl
«Ilepnognueckas cucrema xumuueckux siemeHTOB [[. WM. MenaeneeBa», u3ydeHHE MOJEIEH
KPUCTAJUTMYECKUX PEIIETOK, HAOJMIOJCHHE M OIHCAaHUE JEMOHCTPAIIMOHHBIX M J1a0OpaTOPHBIX
OMBITOB (pa3jo)keHHe MEePOKCHAA BOJIOPOJAa B MPHCYTCTBHHM KaTalu3aTopa, OMPEIe/iCHHE CPEJbl
pacTBOPOB BEINECTB C IOMOIIBI0 YHUBEPCAIBHOIO HMHIMKATOPA, PEAKIIMA HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTHUECKON pPaboThl «BiHsHHE pa3audHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIum».

PacuétHpie 3amaun.

Pacu€Tel M0 ypaBHEHUSIM XMMUYECKUX PEAKIHIA, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI
C HCIIOJIb30BAHUEM MOHITHS «MAaCcCOBasi J0JIs BEIISCTBA».

Heoprannyeckasi Xumus

Hemeramnsl. Tlomoxenne HemeraiuioB B [lepronnueckod cucreme XUMHUYECKHX 3yieMeHTOB [l .
MeHneneeBa U 0COOEHHOCTH CTpoeHHUs aToMoB. Du3nyeckne CBOWCTBA HEMETAIIOB. AJUIOTPOIHUS
HEMeTaJUToB (Ha MpuMepe KUCI0poa, cepsl, pochopa u yriaepoa).

XUMHUYECKHE CBOWMCTBA BAXKHEHIINX HEMETA/UTOB (rajoreHoB, cephl, aszora, (ocdopa, yriepoaa u
KPEMHHUSI) ¥ UX COCAMHEHUH (OKCHUIIOB, KMCIOPOICOAEPIKAIINX KUCIOT, BOJOPOIHBIX COSTUHEHHI).
[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCIUHEHU.

Meramnsl. [lonoxenne meramioB B llepuogmdeckoil cucreMe Xxumudeckux siaeMeHToB J[. U
MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JOYEK aTroMoB MeTamioB. OOmue
¢usnueckue cBoiictBa MeTauioB. CIIaBbl METaUIOB. DJIEKTPOXUMHUYECKHH psJl HaANpsKEHUN
METAaJJIOB.

XUMHUECKUE CBOMCTBA BAKHEHITNX META/UIOB (HATPHi, KalIni, KalbIUi, MArHUH, aIFOMAHUH, [TUHK,
XpOM, KeJI€30, MEJIb) U UX COCIMHEHUH.

OO6mue crnocoObl MoMy4YeHus: MeTaluIoB. [IpruMeHeHrne MeTalIoB B OBITY U TEXHHKE.
OKCIEPUMEHTAIIbBHBIE METOJIbl W3YYEHHS! BEIIECTB W MX MPEBPAIICHUN: H3YYCHUE KOJUIIEKIUU
«MeTasbl ¥ CIUTaBBI», 00Pa3I[0B HEMETAIIJIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4, HaOII0/IeHNEe U



OIUCAaHUE JICMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aUMOACHCTBHE THAPOKCHUIA ATFOMUHHS
C PacTBOpaMH KHCJIOT U IIeJI0YEeH, KaUeCTBEHHBIC PEaKI[X Ha KATHOHBI METAJIIOB).
Pacuérnble 3anaun.
Pacuérel Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce WM
00bEMY OIHOTO M3 Y4YacTBYIOIIMX B PEAKLUH BEHICCTB, pacu€Tbl macchl (00BEMA, KOJIMYECTBA
BEIECTBA) MPOJYKTOB PEAKLUH, €CIIA OJHO M3 BEIECTB UMEET IPUMECH.
XuMHus 4 )KU3Hb
Ponp xumun B obecnieueHUH KOJOTHYECKON, SHEPTeTUYECKON 1 MUIIEBON O€30MaCHOCTH, pa3BUTUHI
MeauIHbL. [IoHATHE 0 HAyYHBIX METOJaX [TO3HAHUS BELIECTB U XMMHUYECKUX PEAKLIMM.
IIpencraBnenns o0 OOHmMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOIO IOJIYYEHHUS Ba)KHEHIIHMX
BELICCTB.
YenoBek B MHMpe BEIIECTB U  MaTepUAOB. BaXXHEHIIWE CTPOMUTEIbHBIE  MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepamMHKa, MaTepualibl [UIsl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHNUECKUEe U MUHEPAJIbHBIE YI00pEHUs.
XuMHus U 370pOBbE YEJIOBEKA: IpaBWJIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENaparoB, IpaBHiIa
0€30MacHOTO HCIIOIF30BaHMS MTPENIapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HU.
MexnpeaMETHBIE CBSI3H.
Peanuzanus MeXnpeaMeTHBIX CBA3EH MpU U3y4YeHUHU oOLIeil U Heopranudeckoil xumuu B 11 knacce
OCYILIECTBIISICTCS Yepe3 UCI0JIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATUH,
SIBJIIOILMXCS] CHCTEMHBIMHU ISl OTAEJIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.
OO011ue ecTeCTBEHHO-HAYUHbIE MOHATHSA: HAyYHbIM (QakT, rUnoTesa, 3aKOH, TEOpUs, aHAJIU3, CUHTES,
KiIaccuukanusi, NEpUOJUYHOCTb, HAOIIOACHUE, OSKCIEPUMEHT, MOJCIUPOBaHUE, H3MEPEHHUE,
SIBJICHUE.
®usuka: MaTepus, DJHEprus, macca, aroM, OJJIEKTPOH, INPOTOH, HEUTPOH, WOH, H30TOIl,
PaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKH YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHE BEIMYMHBI U €IMHUIBI UX U3MEPEHUs], CKOPOCTb.
buonorus: kieTka, opraHusM, 3KocucTeMa, buochepa, Makpo- 1 MUKPOAJIEMEHThI, BUTAMHHBI, 0OMEH
BEILIECTB B OPTaHU3ME.
I'eorpacdus: MuHepaiibl, FOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLIUBO, PECYPCHI.
TexHosorua: XuMUYecKass NPOMBIIUIEHHOCTb, METAJULyprusi, IPOU3BOJACTBO CTPOUTEIBHBIX
MaTEepHasoB, CEJIbCKOXO035HCTBEHHOE IIPOU3BO/ICTBO, MUILEBAs IIPOMBIIIJIEHHOCTD,
(dapmarieBTHUECKas MPOMBINIIEHHOCTh, MPOU3BOICTBO KOCMETUYECKUX IPENapaToB, MPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAS TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATBI
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYYalOIIMMHUCS MPOTrpamMMm
cpemHero o0mero o0Opa3oBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM W MpeAMeTHbIM). HayuHo-
METOMYECKOW OCHOBOM /sl pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOTPAMM CPEIHETO
o011ero o0pazoBaHus ABISETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.
B cooTBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM MOAXOAOM B CTPYKTYpE JUYHOCTHBIX PE3yJIbTaTOB
OCBOEHUS TpeameTa «XHUMHSI» Ha YPOBHE CpeIHEro o0Iiero oOpa3oBaHUS BBIJEIIECHBI CIEIyIOIIHNE
COCTaBJIAIOLIUE!
OCO3HaHME OOYYaIOMIMMUCS POCCUHMCKOM TpaKAaHCKOH HMJIEHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIIPEIEIICHHUIO;
HaJM4re MOTHUBALIUU K 00Y4YEeHHIO;



I[eJICHANPABICHHOE Pa3BUTUE BHYTPCHHUX YOSKIEHUH JIMYHOCTH HA OCHOBE KITIOYEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUK 0a30BOI HAYKH XUMHUH,

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMUXCsl PYKOBOJICTBOBATHCS B CBOEH NESATEIBHOCTH IIECHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAMU, IIPUCYIIUMU IIEJIOCTHOW CUCTEME XMMHYECKOTro 00pa3oBaHus,

HAJIMYUE TPABOCO3HAHUS DKOJIOTUYECKON KYIbTYphl M CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
KU3HEHHBIC TUTaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» JIOCTHTaloTCsi B €IUHCTBE Y4eOHOU u
BOCIIUTATEILHOU JIEATEIHPHOCTH B COOTBETCTBUU C TYMaHUCTHYECKHMH, COIMOKYIHTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH W WJ€aJaMH POCCHUHCKOTO TPakJaHCKOTO OOIIecTBa,
NPUHATHIMU B OOILIECTBE HOPMaMU M MpaBWJIaMU IOBEJEHUS, CIOCOOCTBYIOLIMMU IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUSI TIMYHOCTH 00YYaIOIINXCS.
JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS TpeAMeTa «XHUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH OTBITA
MMO3HABATEIPHOW M MPAKTUYECKOW JAESITeTbHOCTH OOYyYaIoNMXCS MO pealu3allid TPHUHATHIX B
o0I1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUS:

OCO3HaHUsI 00YYAIONTUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBAKCHHS K 3aKOHY H
MIPABOIIOPSIIIKY;

MIPEJICTABJICHHS O COLMAIbHBIX HOPMaX U MpaBUIaX MEXKJIMYHOCTHBIX OTHOIICHUHN B KOJIJICKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPYECKON AESITENbHOCTU MPU CO3JAHUU YUYE€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEILHBIX 337124, BBIMOJTHCHUA XHMHUECKHUX KCTICPUMEHTOB,;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI JIPYTUX IPHU
aHaJIM3€e pa3INYHbIX BUJOB Y4eOHOI EATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMSI:

[IEHHOCTHOTO OTHOIIICHUS K UCTOPUICCKOMY M HAyYHOMY HACJICTUIO OTCUECTBEHHOW XVMHH;
YBaOXCHHSI K IIPOILIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUICCKOTO MPUMECHCHUS XHMHH,
OCO3HAHUs TOTO, YTO JOCTHKECHHSI HAYKH €CTh Pe3yibTaT JUIMTEIbHBIX HAOIIOACHHM, KPOTOTIUBBIX
AKCIIEPUMEHTAIBHBIX TIOUCKOB, TTOCTOSIHHOTO TPYAa YYEHBIX U IPAKTHKOB,

WHTEpeca W TI03HABATEIHHBIX MOTHBOB B TIOJNYUYEHHH W TOCICIYIONIEM aHaiu3e HHQOpPMAIH O
MEPEIOBBIX JIOCTIKCHUSX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CHUTYyallMH, CBS3aHHBIC C XHMHUYCCKUMHU SBJICHHUSIMH, W TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH,

TOTOBHOCTHU OIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBApHILEH C MO3UIIUNA HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHM STUX MOCTYIKOB,

4) popMHUpoOBaHHUSsI KYJIbTYPbI 310POBbSI:

MMOHUMAaHMUSI IIEHHOCTEN 3I0pPOBOTO M 0€30MacHOro 00pa3a >KM3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUUECKOMY 3/I0POBBIO;

COONIOICHHS TIPaBWJI OE30MAaCHOTO OOpAIEHUSI C BEIIECTBAMHU B OBITY, MOBCETHEBHOW XU3HU U B
TPYJAOBOM AEATEIBHOCTH;

MOHUMAaHMs TEHHOCTH TPaBWI WHIUBUAYAIBHOTO M KOJUIEKTHBHOTO O€30I1IacCHOTO TOBEICHUS B
CUTYaIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOICH;

OCO3HAHHMS TMOCICACTBUI M HENPUATHUS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS aIKOTOJs, HAPKOTHUKOB,
KypeHHUs);

5) Tpy10BOr0 BOCIIUTAHHUSI:



KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4€0OHO-UCCIIEIOBATENHLCKON AEATeIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIESITEIBHOCTH;

YCTaHOBKHM HA aKTHBHOE y4acTHE B PCIICHHM MPAKTUYECKHMX 3a/1ad COIMAIbHOM HalpaBIIEHHOCTH (B
paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YYCHHUIO TPOQPECCHi pa3IMYHOrO poja, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUMN 110 XUMUU;

YBOKEHUS K TPYLY, JIIOJAM TPyJa U pe3yJbTaTaM TPYJI0BOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWUBUIYaIbHOW TPACKTOPUH OOpa3oBaHus, Oymaymiei
npodeccun U peanu3anil COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C yYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOrH4ecKOro BOCIUTAHMS:

9KOJIOTHUYECKHU IIeJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS JKU3HH HA
3emie;

MMOHUMaHHUS TJIO0AIBHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, BIUSHHAS SKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHME IPUPOIHON U COLIMAILHOM CPEbl;

OCO3HaHUSI HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTIKEHUW XHMHUHU [UJIl PELIEHUsS BOIPOCOB
palMoOHATBHOTO MPUPOAOIIOIH30BAHMUS;

AKTUBHOTO HENPUATHUS JEHUCTBUM, NPUHOCSIIMX BpEI OKPY’KAIOIIEW NPUPOAHON cpeae, yMEeHUs
MIPOTHO3UPOBATh HEOJIATONMPHUATHBIC IKOJOTHYCCKUE IMOCICACTBUS MPEANPUHUMACMBIX JIEHCTBUNA U
MpeA0TBpaIIaTh UX;

HaJU4Usl Pa3BUTOTO SKOJOTMUECKOTO MBIILICHUS, YKOJIOTHYECKON KYJIbTYpbl, ONBITA JACATEIHBHOCTH
SKOJIOTUYECKOM  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMM B  I103HABaTEIbHOM,
KOMMYHHKATUBHOM U COIMAIBbHON MPaKTUKE, CIIOCOOHOCTH W YMEHHUS aKTHUBHO HPOTHBOCTOSITH
uaeosoruu xemodoobuwu,

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIEeCTBEHHOH MPAKTUKH;

MMOHWMAaHUsI CTIeU(PUKA XUMHUHU KaK HayKH, OCO3HAHUA €€ poiu B (POPMUPOBAHUH PAIMOHAIBHOTO
HAay4YHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMpPEACTaBICHUS 00 OKpYXKaroIleM MHpEe Kak o
€IMHCTBE TPUPOJIBI U YEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHHUH MpobdiIemM
COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAYUMOCTH XWMHH JUISi COBPEMEHHOW IIMBWIM3AIMU. B €&
TYMaHUCTHYECKOW HANpaBICHHOCTH W BAaXKHOM pOJM B CO3AaHUM HOBOM 0a3bl MaTepuaibHOU
KyJIbTYpPbl, PEIIEHUU TI00ANBHBIX MPOOIEM YCTOWYMBOTO DPAa3BUTHS YENOBEYECTBA — CHIPHEBOM,
SHEPreTHUECKOM, MHUIIEBON U IKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00ECTICUeHUN
YCJIOBHH YCIIEITHOTO TPY/Ia U IKOJIOTHYECKH KOM(POPTHOM KM3HU KaXKI0TO WieHa 00IIeCTBa;
€CTECTBEHHO-HAYYHON TPAMOTHOCTH. MOHUMAHHS CYIIHOCTH METOJOB TO3HAHUs, UCIOJIB3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIIOIB30BATh MOTy4aeMble 3HAHUS Ui aHaIu3a U 00BICHEHUS
SIBIIGHUH OKPY>KAOIIEro MUpa U MPOUCXOAIINX B HEM M3MEHEHHH, YMEHUS JenaTh 00OCHOBAaHHBIC
3aKJTIOYEHUS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOMIUXCS TAHHBIX C IEIbI0 TIOMYYCHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIONB30BaTh XUMHUYECKHE 3HAHUS MJIA pelIeHus MpolieM B
peaTbHBIX KU3HEHHBIX CUTYALMSIX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEIHLCKON e TETFHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHUIO W CaMOOOpPa30BAHMIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO0 XMMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTAMH;



MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3InYHbIX cepax npodhecCHOHAIBHON AesITeIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe PE3yNbTaThl OCBOCHMS Y4eOHOTO NpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO

o011ero 00pa3oBaHUs BKIIFOYAOT:

3HaYMMble A (OPMHUPOBAHHMS ~ MHUPOBO33PEHHUS  OOYHYAIOUMIMXCS  MEXKIUCHMUIUTMHAPHBIC

(MexnpeqMeTHbIe) OOIICHAYYHbIe HOHSITHUS, OTPAXKAIOIIUE LEIOCTHOCTh HAYYHOU KapTHHBI MHpa U

crietii(UKy METOJOB IO3HAHMS, HCIOJIB3YEMbIX B E€CTECTBCHHBIX HayKax (MaTepHs, BEIIECTBO,

SHEprus, SABIEHHE, MPOIeCcC, CUCTEMa, HAyYHbIN (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,

TEOpHsl, UCCIICIOBAHUE, HAOIIIOICHUE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCalbHble Yy4eOHble JeiicTBus (IO3HAaBaTEIbHBIC, KOMMYHHUKATUBHBIC, DEryJSITUBHBIC),

obecnieunBarone (GopmupoBaHre (QyHKIMOHATBHOW TI'PAMOTHOCTH M COIMAJIbHOW KOMIIETCHIIUH

oOyJaromuxcs;

CIOCOOHOCTh O0YYAOLINXCS UCTIOIB30BAaTh OCBOCHHBIE MEXKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKHUE

3HAHMS ¥ YHUBEPCAJIbHBIC YUEOHBIE ICHCTBUS B TO3HABATEIBHOM U COIIMAIBHON MPAKTHKE.

MeranpenMeTHble  pe3yNbTaThl  OTPAKAlOT  OBJAJCHHWE  yHUBEPCAIbHBIMH  y4eOHBIMU

M03HABATEIbHBIMH, KOMMYHUKATHBHBIMH U PETYJISITUBHBIMU JACHCTBUSIMH.

OgJajieHne YHUBEPCAJIbHBIMH Y4eOHbIMHU MO03HABATEIbHBIMH 1eiiCTBUSIMM:

1) 6a3oBbIe JOrHYecKHe AeCTBHS:

CaMOCTOSATENLHO (OPMYIUPOBATH U aKTYaJIHM3HUPOBATh MPOOIEMy, BCECTOPOHHE €€ pacCMaTpUBATh,

OTIPENIeNIATh TN JESTeIBHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU HX OCTH)KEHHUS, COOTHOCHUTH

Pe3yIbTATHI JESITEILHOCTH C TIOCTABICHHBIMU LIETISIMH;

UCIIOJIb30BATh MIPU OCBOCHUM 3HAHHMU MPUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIACIATH XapaKTepHbBIC

NpPU3HAKH MOHSATHH M YCTaHABIMBATh MX B3aHMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOUIME MOHSTHUS

111 OOBSICHEHUS OT/ACTBHBIX (DAaKTOB U SIBICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KIIACCH(PUKALIMY BEIECTB U XUMUYECKUX PEaKITHiA;

yCTaHaBJIMBATH PUYHHHO-CIIC/ICTBEHHBIE CBS3U MEX/Y N3y4aeMbIMH SBICHHUSIMH;

CTPOHMTH JIOTUYECKHUE pPACCYKACHHs (MHIYKTHBHBIC, JCAyKTUBHbBIC, [0 AaHAIOTHMH), BBISBIATH

3aKOHOMEPHOCTH M MPOTHBOPEYUS] B PACCMATPUBAEMbIX SBJICHUSAX, (OPMYJIHPOBATH BBIBOJBI U

3aKITIOYCHHUS;

NPUMEHSTh B IMPOIIECCEe MO3HAHMS, MCIOJb3yeMble B XMMHUH CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,

npeoOpa3oBBIBATH MOJICIbHBIC TPEICTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) 2JIEMEHTA, XUMUYECKast

¢dopmyna, ypaBHEHHE XMMHUYECKOHM pEaKIMU — IMpH PELIeHUH Y4YeOHbIX I03HABATENbHBIX U

NPaKTUYECKUX 3ajad, TNPUMEHATh Ha3BaHHBIC MOJCIbHBIE TPEACTABICHUS Ui BBISBICHUS

XapaKTepHBIX MPU3HAKOB N3Y4aeMbIX BEHIECTB M XUMHUECKUX PEAKIINH.

2) 6a30BbIe HCCIEA0BATEIBCKAE NeiiCTBHUS:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEaKIIHiA;

(dbopMyIHpOBaTh LENW W 3aJa4d HCCIEOBAHUS, MCIIOJIB30BaTh MOCTABICHHBIE U CaAMOCTOSTEIBHO

cOopMyITHpOBaHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHWS W OCHOBHI I (hOPMHUPOBAHHS

TUIIOTE3BI 10 POBEpPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BJIaJIeTh HABBIKAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS U MPOBEJICHHUS YICHUYECKHX SKCIIEPUMEHTOB,

COBEPIIIEHCTBOBATh YMEHHS HAONIOATh 32 XOJIOM IPOIECCa, CAMOCTOSATEIIEHO MPOTHO3UPOBATH €T0

pe3ynbTar, (HopMyaHUpoBaTh OOOOIIEHUS W BHIBOJBl OTHOCHTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB

HCCIIeZIOBAHMs], COCTaBIATh 00OCHOBAHHBIM OTUYET O MpOJeNaHHOH paboTe;

NpUOOpeTaTh OMBIT YYEHHYECKOH HCCIeI0BaTeNbCKOM M MPOEKTHON NeATeNIbHOCTH, NPOSBIAThH

CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHUS] MPaKTUYECKUX 3ajad,

MIPUMEHEHHIO Pa3IMYHBIX METO/IOB TIO3HAHUSI.



3) pab6ora ¢ unpopManueii:

OPHEHTUPOBATHCS B Pa3IMYHBIX HCTOYHUKAX WH(opmanuu (Hay4HO-OMYJSipHAs JIUTEpaTypa
XAMHYECKOTO COJACPXAaHHs, CIpaBOYHbIe MocoOMs, pecypchl HTepHeTa), aHAIU3MPOBATh
MHPOPMALIKIO Pa3IMYHBIX BUJOB U (HOPM IpPEACTaBICHUS, KPUTUIECKH OILICHUBATH €€ TOCTOBEPHOCTh
1 HENPOTUBOPEYUBOCTH,

(bopMyaMpOBaTh 3aIPOCHl U NPUMEHATh Pa3IMYHbIE METOJbI MPHU MOMCKE U O0TOOpe MH(pOpMaLuH,
HE00XOAUMOM 15 BBIIIOJHEHUS y4EOHBIX 3a7a4 ONpeeEHHOTO TUIIa,

puoOpeTaTh OMBIT UCTIONB30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA M Pa3IHYHBIX
IIOMCKOBBIX CHCTEM,;

CaMOCTOSITENILHO BBHIOMpATh ONTHMANbHYIO (HOpMyY IMpeAcTaBieHus HHpopMaluu (CXeMbl, rpaduKy,
JAMArpaMMBbl, TAOJIHIbI, PUCYHKH U JPYTHE);

WCTOJIb30BAaTh HAYYHBIM S3BIK B KaueCTBE CPEICTBA NMpH paboTe ¢ XMUMHYECKOW HH(OpManuei:
NPUMEHSATh MEXIpEeIMeTHbIC ((U3NUeCKHe M MaTeMaTHYeCKHe) 3HAKHM U CHMBOJIBI, (POPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HAJITHOCTH.

OBiageHne YHMBePCAJIbHBIMH KOMMYHMKATUBHBIMH 1eHCTBUSIMU

3aj1aBaTh BOIIPOCHI IO CYHIECTBY OOCYXJaeMOW TEeMBl B XOJA€ JHaiora HW/WIM JUCKYCCHH,
BbICKa3blBaTh  ujeH, (HOpMyIupoBaTb CBOU  MPEUIOKEHUS  OTHOCUTEIbHO  BBINOJIHEHHS
IIPEJIOKEHHON 3a1a4H;

BBICTYNIaTh € Ipe3eHTalleil  pe3y/ibTaToOB  I103HABATEIbHOW  JIEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBINOJIHEHUU XMMHYECKOTO 3KCIEPUMEHTA,
IIPAKTUYECKOM pabOThl MO HCCIEAOBAHHIO CBONCTB HM3Yy4aeMbIX BEILIECTB, peaju3alMU y4yeOHOro
poekTa M (OpPMYJIMPOBaTh BBIBOABI II0 pe3yjibTaTaM IMPOBEIEHHBIX MCCIEJOBAaHUN NYyTEM
COTJIACOBAHUS MO3UIMM B X0/1€ 00CYKI€HUS 1 0OMEHA MHEHUSIMHU.

OBiageHne YHMBePCAJIbHBIMH PeryJJsiTHBHBIMH /1€ CTBUAMM:

CaMOCTOSITENILHO INIAHUPOBATh U OCYILECTBIIATh CBOKO MO3HABATEIBHYIO I€ATEIbHOCTD, ONIPEACIss €€
LeJW M 3aJaud, KOHTPOJUPOBATh U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH IpeaaraeMblit
QITOPUTM JACUCTBUI NPHU BHIMOJIHEHUH Y4YEOHBIX U HCCIIEIOBATENIbCKUX 3aj]ad, BHIOMpATh Haubosee
3¢ (eKTUBHBIN CIOCOO UX PEUICHUs C YUETOM MOIYYEHHsI HOBBIX 3HAHUN O BEILIECTBAX U XUMUYECKHUX
peakuusx;

OCYILIECTBIATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

IIpenMeTHBIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHndeckasl XuMUs» OTPaKaroT:

c(OPMHPOBAHHOCTH MPE/ICTABIECHUI 0 XMMUYECKON COCTaBJISIONIEH €CTECTBEHHO-HAYYHON KapTHHbI
MHpa, POJM XUMHUU B TIO3HAHMM SBJIEHUH NPUPOJb], B (OPMUPOBAHMU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PyHKUMOHAIBHON T'PaMOTHOCTH, HEOOXOIMMOM /sl pelleHus] MPaKTUYeCKUX 3ajad u
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOI cpee;

BJIAJICHUE CHUCTEMOM XMMHMUYECKUX 3HAHMWM, KOTOpas BKIIOYACT. OCHOBOIIOJIArarOLIUe IIOHATHUS
(XMMHYECKUII DIEMEHT, aToM, JJIEKTPOHHAas O0OJI0YKa aTroMa, MOJIEKYJla, BaJCHTHOCTB,
ANIEKTPOOTPHUIIATEIBHOCT, ~ XMMHUYECKasi CBs3b, CTpyKTypHas ¢dopmyna (pa3BépHyTas u
COKpauIéHHast), MOJIb, MOJISIpHAsi Macca, MOJISIPHBI 00BEM, YrIepOIHBIH CKeneT, (yHKInOHAIbHAS
IpyIIa, paguKai, U30Mepus, U30Mepbl, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIE€BOAOPOIBI, KUCIOPO
U a30TCOACpKAIUAE COCOUHEHMS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COE/IMHEHUS); TEOPHU U 3aKOHBI (TEOpHUsi CTPOSHHs oprannveckux BemiecTB A. M. Bytieposa, 3akoH



COXPAHCHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYCCKHIA SI3bIK XMMUU; MUPOBO33PCHUYCCKHUEC
3HAHUA, JIeXKAIIMe B OCHOBE MOHUMAHUS NMPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKHUX SIBICHUH,
(bakTonornueckue CBEACHHUS O CBOMCTBaX, COCTaBe, IMOJYYEHHH U O€30IacHOM HCHOJIb30BAaHUU
BOKHEHIIINX OPTaHUYECKUX BEIECTB B OBITY U MPAKTHYECKOHN NEATeILHOCTH YETIOBEKA,
c(OPMUPOBAHHOCTh YMEHHM BBISBISITH XapaKTEPHbIE MPHU3HAKUA TOHSATUH, YCTaHABIUBATh HUX
B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME TIOHSATUS IpPHU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEeBpALICHUI OPraHnYeCcKUX COeIMHEHUH;

cOpPMUPOBAHHOCTh ~YMCHHH  HCIOJB30BaTh XHUMHUYECKYIO CHMBOJHUKY IS  COCTaBJICHHS
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHON) (HOpMYyJI OPraHMYECKUX BEIIECTB U
YpaBHEHHM XMMHUYECKUX PEaKIUil, U3roTaBIUBaTh MOJEIN MOJEKYJl OpPraHUYeCKUX BEIIECTB JIs
WUTIOCTPAIMK UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS,;

c(OpPMUPOBAHHOCTh YMECHHI yCTAHABIMBATH MPHHAJIC)KHOCTh U3YYCHHBIX OPTaHUYECKUX BEIICCTB
0 MX COCTaBy W CTPOCHHIO K ONpeAeIEHHOMY Kiaccy/rpymme coeauHeHui (yriaeBoaopobl,
KHCJIOPOJ] M a30TCOJAEpIKAIMe COCAMHEHHS, BBICOKOMOJIEKYJISIPHBIC COCAWHCHHUS), [aBaTh UM
Ha3BaHUsA TO cucTeMaTndeckoir HomeHkinatype (IUPAC), a Takke NPHBOAUTH TPUBHAIIBHBIC
Ha3BaHUS OT/C/IbHBIX OPraHUYECKUX BEIIECTB (ITWIICH, NPOMHJICH, aleTHIICH, 3THUJICHTJIUKOIb,
rmnepuH, ¢GeHos, (QopMalbISTHI, aleTalbJCTH], MypaBbUHAS KHUCJIOTA, YKCYCHAas KHCIIOTA,
OJICMHOBAs KKCJIOTA, CTEApUHOBAs KHCIIOTa, TIII0K03a, (GPYKTO3a, Kpaxmall, eJUTI003a, TIIUIHH);
c(OPMUPOBAHHOCTh YMEHUS ONPEAENATh BUIbl XUMUYECKOW CBSI3U B OPraHUYECKUX COCAMHEHUSAX
(omuMHaApHBIC U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMCHSITH IMOJIOKCHUS TCOPUH CTPOSHUS OPraHUYECKHX BEIIECTB A.
M. bytnepoBa nisi 00BbsSICHEHUSI 3aBUCIMOCTH CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH
COXPaHEHHUS MaCChl BEUIECTB,;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3MYECKHE W XUMHUUYECKUC
CBOWCTBA THITMYHBIX IMPEACTABUTENICH PAa3JMYHBIX KIACCOB OPraHWYECKHUX BelecTB (MeTaH, JTaH,
STHUIIEH, MpPOIWIeH, anetusieH, OyramueH-1,3, merunOyraaueH-1,3, OeH307, MeETaHOMN, 3TAHOI,
STUJICHTIIMKOJb, TAUIEpUH, (EHOI, aleTanbleru], MypaBbHHas M YKCYCHash KHUCIOTHI, TJIOKO3a,
KpaxMmas, MeJIIF0JI03a, aMHUHOYKCYCHAsI KHCIIOTa), WLIFOCTPHPOBATH TEHETHYECKYIO CBS3b MEXTY
HUMHU YpPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHYECKHX PEAKIUH C HMCIOIB30BAHUEM CTPYKTYPHBIX
bopmy;

COPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHHKH YIJIEBOJOPOTHOTO ChIpbs (HedTh,
NPUPOJHBIA Ta3, Yrojib), CIOCOOBI WX MMepepabOTKM W MPAKTHYECKOS MPHUMEHEHHUE MPOIYKTOB
nepepaboTKH;

cOPMHUPOBAHHOCTh YMEHH# MPOBOAUTE BHIYHUCIICHHS [0 XUMHUYSCKUM ypaBHEHHSIM (Macchbl, 00béMa,
KOJMYECTBA MCXOJHOrO BEIIECTBA WJIM TMPOJAYKTa peaklUd IO U3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WK MPOAYKTOB PEAKIIHH);

c(hOpPMUPOBAHHOCTh YMEHUH BIJIAJICTh CUCTEMOM 3HAaHWUH 00 OCHOBHBIX METOJ[aX HAYYHOTO MTO3HAHUS,
UCITIOJIb3yEMBIX B XMMUU TIPU U3YUEHHH BEIICCTB M XUMHUYCCKUX sIBJICHUI (HaOIIOICHUE, H3MEPECHHUE,
AKCIEPUMEHT, MOJICITUPOBAHUE), HCIOIB30BATh CHCTEMHBIC XUMHUYCCKHE 3HAHUS JUISL TPUHSATHUS
pelIeHn B KOHKPETHBIX JKU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMH M MX IIPUMEHEHUEM,
c(hOpMUPOBAHHOCTh yMEHHUH COONIOAATh TIpaBUJia TIOJB30BAHHMS XHUMHYECKOM TOCYION W
nabopaTopHbIM 000pyJOBaHHEM, a TaKXKe MpaBuiia OOpallleHHs C BEIIeCTBAMHU B COOTBETCTBHUU C
WHCTPYKLHUSMH IO BBIITOJIHEHUIO T1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHUI TUIAHMPOBATH W BBIMOJHATh XUMHUYCCKHI SKCIIEPUMEHT (IpEeBpaiCcHHsI
OpPraHWYECKHUX BEIISCTB IIPH HArpeBaHWH, IMOJIYYCHHE OTWICHA W W3YYCHHE €ro CBOWCTB,
KaueCTBEHHBIE PEaKIMH OPraHMYeCKHX BEIIEeCTB, ACHATypalus OENKOB MpU HArpeBaHWH, IIBETHHIE



peakiuu OEJIKOB) B COOTBETCTBUM C TPABWJIAMH TEXHUKH O€30MACHOCTH TPU OOpaIlCHUH C
BELIECTBAMH U JIaOOpaTOpPHBIM  OOOpYNOBAaHUEM, MPEICTABIATh PE3YJbTaThl XHMHYECKOTO
SKCIIEpUMEHTa B (popMe 3allicu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIUI U (POPMYIHUPOBATH BHIBOJIbI
Ha OCHOBE 3TUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHHUI KPUTUICCKH aHATH3UPOBATH XUMUYECKYI0 HH()OPMAIIHIO, TIONy4aeMYHO
U3 pa3HbIX HCTOYHHMKOB (cpeacTBa MaccoBoil uHMopmanuu, HTepHET U ApyruXx);
c(hOpMUPOBAHHOCTh YMEHHUH COOMIOAATH IMpaBWJIa HKOJIOTMYECKU 1e1ecoo0pa3HOro IMOBEACHHS B
OBITY ¥ TPYZOBOH JEATEIHHOCTH B LESX COXPAHEHUSI CBOETO 370POBhSI U OKPYKAIOIICH PUPOTHOM
Cpelibl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA YKUBBIE OPraHU3MbI ONMPEACIEHHBIX OPraHMYECKUX
BellecTB, MoHuMas cmbicn mnokazatens [IJIK, mosicHaTh Ha mpumepax crnocoObl yMEHBLIECHUS U
MPEAOTBPALLEHUS UX BPEAHOTO BO3JACHCTBUS HA OPraHN3M YeJIOBEKa,

JUIsl O0y4YaromMXCs ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbsI. YMEHHME NPUMEHSTH 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOaX IMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUIS CJETIBIX U CIAOOBUIAIINX OOYUYAIOUINXCSA: YMEHHE UCIOIb30BaTh Pelbe(YHO-TOUCUHYIO CUCTEMY
obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.

11 KJIACC
[IpenmeTHble pe3yabTaThl OCBOCHUS Kypca «O011as 1 HeOpraHu4eckas XUMHUs» OTPayKaroT:
c(OPMHPOBAHHOCTh MPEJCTABICHUN: O XUMHUUECKON COCTaBJISIOIIEH €CTeCTBEHHO-HAyYHOW KapTHHBI
MHUpa, POJM XUMHH B TIO3HAaHUM SBICHHHA TPUPOABI, B (HOPMUPOBAHMU MBIIUICHHS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUs] MPAKTHIECKUX 3a/1a4 U
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOAHOI cpele;
BJIAJICHUE CHUCTEMOM XHMHYECKHUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOINOJIAraloIUe IOHATHS
(XMMHUYECKUI 3JIEMEHT, aToM, WU30TOIl, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIH aTOMOB, MOH, MOJICKYJIA,
MOJIb, MOJISIPHBI 00BEM, BAIEHTHOCTB, dJIEKTPOOTPULATEIFHOCTh, CTETIEHh OKUCICHHS, XUMHUYECKas
cBsi3b (KOBaJCHTHAs, MOHHAs, METaUIMYeCcKas, BOJOPOJHAs), KPUCTAIMYECKAas PEemETKa, THIIBI
XMMHMYECKHX PEaKLUH, pacTBOP, MEKTPOIUTHI, HEAIEKTPOIUTHI, HNEKTPOIUTHYECKAsS TUCCOLMALINS,
OKHCJIUTEIh, BOCCTAHOBHUTEIb, CKOPOCTh XMMHUYECKOW PEaKIIUK, XMMUYECKOE PABHOBECHE); TCOPUH H
3aKOHBI (TEOpHUs SJICKTPOJIMTHYECKOM aucconmanuu, nepuoaudeckuii 3akon J[. M. Menpeneesa,
3aKOH COXPAHEHMs MacChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPIUU MPU XMMHUYECKHX
peaKIysxX), 3aKOHOMEPHOCTH, CHMBOJIMUECKHIN SI3bIK XUMHH, MHUPOBO33PEHUCCKHE 3HAHHMS, JICXKAIIINC
B OCHOBE ITOHMMAaHUSl TPUYMHHOCTH M CUCTEMHOCTH XWMHUYECKUX SBICHHH, (PaKTOJOTHUECKUE
CBEICHUS O CBOWMCTBAaX, COCTaBe, IIOJIy9eHHH W O€30IMacHOM HCIOJIb30BAHUN BAKHEHIINX
HEOPraHMYECKUX BELIECTB B ObITY M MPAKTUYECKOM EATEIILHOCTH YEI0BEKa,
C(OPMHPOBAHHOCTh YMEHMUH BBIABIATH XapaKTepHble MPHU3HAKM TOHATHM, YCTaHaBIMBaTh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHSATHUS TIPH ONMUCAHUN HEOPTaHMYECKUX BEIIECTB U
UX IPEBPALLEHUN;
c(OPMHPOBAHHOCTh YMEHUH HCMOIb30BATh XMMUYECKYIO CHUMBOJHUKY JUISI COCTaBJICHUS (OpMYII
BEIIECTB W YpPaBHEHUH XHMHYECKMX peakimi, cucremarndeckyo Homenkiaarypy (IUPAC) u
TPUBHAIIbHBIC HA3BaHUSI OT/CIBHBIX HEOPraHUYECKUX BEINeCTB (yrapHblil ra3, yrIIEKUCIBINA Ta3,
aMMHaK, raiéHasi U3BeCTh, HeraméHas U3BECTh, MUThEBAs COJIA, TUPHUT U IPYTHE);
c(OPMHPOBAHHOCTh YMEHHH OIpeNeNaTh BaJEHTHOCTb M CTENEHb OKHUCJICHUS XUMHYECKUX
AJIEMEHTOB B COCAMHEHHUSX Pa3IMYHOTO COCTaBA, BHJ XUMHUYECKOH CBs3M (KOBAJCHTHAs, MOHHAas,
MeTa/Tueckasi, BOJOpPOJHAs) B COCIUHEHHUSX, THI KPUCTALIMYECKON pPEHIETKH KOHKPETHOTO
BemiecTBa (aToMHas, MOJICKYJspHAs, HWOHHAs, METAJUIMYeCKas), XapakTep Cpeasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEIMHEHHIA,



c(OpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAMJICKHOCTh HEOPTraHMYECKHX BEIIECTB IO HUX
COCTaBy K OMpeAeaéHHOMY Kiaccy/rpymme coeauHeHui (MpOCThie BEMECTBA — METAIBl |
HEMETaJlIbl, OKCHIBI, OCHOBAHUS, KHCIOTHI, aM(OTEPHBIE THAPOKCHIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH pPACKPBIBATh CMBICH Mepuogudeckoro 3akona [I. M. MenpeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIINH;
c(hOPMHUPOBAHHOCTh YMEHHUW XapakTEpPU30BaTh JJICKTPOHHOE CTPOCHHUE AaTOMOB XHMHUYECKHX
anemeHToB 1-4 mepuonoB Ilepuogmveckoit cuctembl xuMuueckux anemeHToB J[. M. Menneneena,
UCIIONB3Yysl TOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETHUCCKUE YPOBHUY», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB M UX COCJAMHEHHI MO MepuojaM U
rpynnam [lepuoauyueckoil cuctembl xumMudeckux aeMenToB . M. Menpeneena;

cOPMHPOBAHHOCT, YMCHHMI XapaKTepH30BaTh (OMHCHIBATH) OOIIME XHMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB PA3INYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON CBS3U
MEXJy HEOPraHWUYEeCKUMHU BEUIECTBAMU C MOMOIIBIO YPaBHEHHM COOTBETCTBYIOLIUX XWMHUYECKHX
peaKiuif;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIIUU MO0 Pa3IUYHBIM MPU3HAKAM
(urcny W cocTaBy peardpyroliuX BEIIECTB, TEIUIOBOMY 3((EKTy peakiid, U3MEHEHHIO CTEICHCH
OKHCJICHHS 3JIEMEHTOB, 00OPAaTUMOCTH PEaKIIUH, YIaCTHIO KaTaaru3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUW COCTaBJISATh YypaBHEHUS pEaKUUW pa3jINYHbIX THUIIOB, MOJHBIE H
COKpaIIEHHbIC ypaBHEHUS PEeaKIii HOHHOTO 0OMEHa, YUUThIBAs YCIOBUS, PU KOTOPBIX 3TH PEAKIIUU
UIYT 10 KOHIIA,

c(OPMUPOBAHHOCTh YMCHHH NPOBOJHUTH PEAKIMH, TOATBEPKIAIONINEC KAadeCTBCHHBIA COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATh ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOUIUE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIICCTB;

c(OPMUPOBAHHOCTh YMEHHUH PACKPBIBATH CYINIHOCTH OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHUN OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKOW peaklud OT
pa3nu4YHBIX (AaKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
Bo3aeiictBus (mpunimn Jle [atense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XWMUUYECKHE TMIPOIECCHI, JIeKAlUe B OCHOBE
MPOMBIIIJICHHOTO  TOJIY4eHHsI CEepHOM KHCIOThI, aMMHaka, a Takke C(HOpPMHUPOBAHHOCTh
npeacTaBieHuii 00 OOMIMX Hay4YHBIX TPHUHIHUIAX U DKOJOTHYECKUX MpodiIeMax XHMHUYECKOTO
MIPOU3BO/ICTBA,;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS C MCTOIB30BAaHUEM TMOHSITHUS «MaccoBasi JOJIS
BEIIECTBAa B PACTBOPE», OObEMHBIX OTHOIIECHUN Ta30B MPU XUMUYECKUX PEAKIIUSIX, MAcChl BEIIECTBA
uin o0bEMa ra3oB IO HW3BECTHOMY KOJMYECTBY BEIIECTBA, Macce HIM O0BEMY OJHOrO W3
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAaHECHHS
MacChl BEIIECTB, MPEBPAILICHUS U COXPAHCHHS YHEPTUH,

cOpPMHUPOBAHHOCTh yYMEHHUU COONOJIaTh TpaBWIIa TOJIB30BAHHS XUMUYECKOM TMOCYI0M U
nabopaTopHbIM 000pyAOBaHHEM, a TaKXKe MpaBuiia OOpallleHHs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIIUSMH 110 BBITIOJTHEHHIO JTA00OPATOPHBIX XUMUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUIAHMUPOBATH W BBIMOJHATH XHMHUYCCKHI JKCIIEPUMEHT (pas3iiosKeHHe
MEePOKCUJa BOAOPOJa B MPUCYTCTBUU KATalM3aTopa, OINPEACIICHHE CpeAbl PacTBOPOB BEILECTB C
MOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKIny, peakiuu MOHHOTO0 OOMEHa, Ka4eCTBEHHBIE PEAKIMU Ha Ccylbdar-, kapOoHAT- B XJIOPHUI-
AQHUOHBI, HA KAaTHOH aMMOHMs, PENICHHE SKCIEPUMEHTANBHBIX 3a7a4 Mo TemaMm «MeTamib» u
«HemeTtampi») B COOTBETCTBHM C TPAaBWIAMH TEXHUKH OC30MACHOCTH TMPH OOpAIICHUU C



BEIIeCTBAMH U Ja0OpaTOpPHBIM  00OpYIOBAaHUEM, TMPEACTABIATH PE3yAbTaThl XUMHUYECKOTO
SKCIIEpUMEHTa B (popMe 3allicu YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUl U (POPMYIHUPOBATH BHIBOJIbBI
Ha OCHOBE 3THX PE3yJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHHH KPUTUYECKH aHATU3UPOBATh XUMHUYECKYIO HH(OPMAIIHIO, TIOTYIaeMyI0
U3 pa3HbIX UCTOYHHUKOB (CpeJcTBAa MACCOBOW KOMMYHUKAIMU, IHTEPHET U APYTHX);
c(OpMUPOBAHHOCTh YMEHHUH COOMIOAATH IMpaBWJIa HKOJIOTMYECKU [e1ecoo0pa3HOro IMOBEACHUS B
OBITY M TPYAOBOM JEATEILHOCTH B LIETSX COXPAHEHUSI CBOETO 370POBbsl U OKPYXKAIOIIEH MPUPOTHOM
Cpelbl, OCO3HAaBaThb ONACHOCTb BO3ACHCTBUSA HA JXUBBIC OpPraHU3Mbl OIPEIEIEHHBIX BEILIECTB,
noHnuMmas cmbica  mokazatens IIJIK, mosicHATP Ha mpuMmepax CrmnocoObl yYMEHBIICHHS |
MPEAOTBPALLEHUS UX BPEAHOTO BO3JACHCTBUS HA OPraHNU3M YEJIOBEKa,

Ui 00yYaroIIKUXCsl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI. YMEHHUE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYIIHbIX METOZAaX IT03HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

JUISL CIIETIBIX U CIa0OBHIAMIMX OOYUYaIOMIUXCS: YMEHUE UCIOIB30BATh PElbe(hHO-TOUCUHYIO CUCTEMY
ob6o3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaunmeHoBaHMe pa3aesioB U TeM (umdposrbie)
Ne n/m Kontpoabnbie IIpakTHyeckue
NMPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI pecypesr
Pa3jnen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMUH
[Ipenmet oprannueckont xumuu. Teopust
11 CTPOCHHUS OPTAHNUYECKUX COSTUHEHUN A. 3
M. bytneposa
HWroro no pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbie yIriieBOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yrieBoOpOabI: alKEeHBI, 6 1
aJIKa/INeHbl, aJIKUHbI
2.3 Apomarnueckue yrieBo10pOo/ bl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoaconep:kaiiue opraHu4ecKue coeuHeHu st
3.1 Cruptel. denon 3
3.9 Anpaerunbl. KapOOHOBBIE KUCTOTHI. 7 1
Crnoxuble 3(hupbl
3.3 VYrneBomasl 3 1




Hroro no pasgeny

13

Pa3znen 4. AzoTcoaepikaiine opraHudeckue coeMHeHUus

4.1 AmuHbl. AMMHOKHUCIOTHI. benku 3
Hroro mo pazneny 3
Pazgen 5. BeicokoMoJieKyJIsipHbIe COeIMHEHUSs

5.1 ‘ [Inactmaccel. Kayuyku. Bosokna 2
Hroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Kourpoabnbie IIpakTHyeckue (uncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasjnen 1. TeopeTnueckue 0OCHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKkoH
1.1 u [lepuonnueckas cuctemMa XUMHUUECKUX 3
anemenToB JI. . Menaeneena
12 Crpoenue BemecTBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMUYECKUE PEaKIIUN 6 1 1
HWroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertannbl
2.2 Hewmerannsl 1 1
53 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHIX 5
' BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




MNOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KosmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie  IIpakTuuyeckue
n/n Beero H3ydeHusi oOpa3oBaTeSbHbIE
padoThI padoThI
pecypchl
IIpenmeT opranudueckoil XUMUH, €€
1 p p ' 1 05.09
BO3HHKHOBCHHE, Pa3BUTHE U 3HAYCHHE
Teopus CTpoeHUs OPraHUuYECKUX
2 coequHeHuit A. M. Bytiiepoga, eé 1 12.09
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o KnaccuuKauu
3 opraHmyeckux BemiectB. Homenkiarypa 1 19.09
(cucTemaruyeckasi) ¥ TPUBUAIBHBIC '
Ha3BaHUs OPTaHUYECKUX BEIIIECTB
AJIKaHEBIL. COCTaB U CTPOCHUE
4 ; 11 CTPOCHHC, 1 26.09
TOMOJIOTHUECKUU PSIJT
MerTaH 1 3TaH — IIPOCTEHIIIIE
5 P 1 03.10
MIPEACTABUTEHN AIKAHOB
6 AJIKEeHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 10.10
OTHIIEH U TIPOITHIICH — IPOCTEHIIHE
7 P P 1 17.10
MIPEJICTABUTEIH aJTKEHOB
ITpaxtrueckast padora Ne 1. «[TonyueHue
8 P P ooy 1 1 24.10
ATHJIEHA U U3yYEHHUE €TO CBONCTB»
Anxanuensl. byraguen-1,3 u
9 MetwioOyraauen-1,3. [Tomydenue 1 07.11
CUHTETUYECKOTO KaydyKa U PE3UHbI
10 AJKHUHBL. COCTaB M OCOOCHHOCTH CTPOSHHUS, 1 14.11




TOMOJIOTMUECKUH Psil. ALETHIIEH —
MIPOCTEUIINN MTPEACTABUTED AIKUHOB

Brrunciaenus no YpaBHCHUIO XUMHYECKOM

11 21.11
peakiuu
Apenbl: 6eH3011 ¥ TOIyoJl. TOKCUYHOCTD

12 28.11
apeHOB
I'enetnyeckas CBSI3b YIIIEBOJAOPOIOB,

13 Y P 05.12
MPUHAIISKAIINX K Pa3IMYHBIM KJIaccam
[TpupogHbIC HICTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOJIHBII ra3 U MOMyTHbIE He(TIHbIC 12.12
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[TpupogHBIE HICTOYHUKH YTIIEBOAOPOIOB:

15 MIPUPOJIHBIN a3 U MOMYyTHBIC HEPTIHBIC 19.12
rassl, He)Th ¥ MPOJYKTHI €€ mepepaboTKu
KonTtponsHas pabora 110 pa3zuen

16 P P PasAEIY 26.12
«YTI€BOIOPOIBI»
[IpenenbHbIe OJHOATOMHBIC CITUPTHI:

17 P P 16.01
METaHOJ M 3TaHOJI. BoopoaHast CBsI3b
MHOroaTOMHBIE CITUPTHI: TUICHTIIUKOIb H

18 P 23.01
TITUICPUH

19 @deHOII: CTPOCHUE MOJIEKYIIBI, (PU3UIECCKHE 30.01
Y XUMHUYECKHE CBOHUCTBA, IPUMEHEHHE '
Anbaeruasl: hopManbIaeTuI U

20 bop 06.02
aneTanbAerul. AueToH

21 OHOOCHOBHBIE TIpE/IeNIbHBIC KAPOOHOBBIE 13.02
KHCJIOTBI: MypaBbHHAS 1 YKCYCHAs '
[TpakTrueckas padota Ne 2. «CBoiicTBa

22 P P 20.02

pacTBOpa YKCYCHOI;'I KHCJIOTBI»




23

24

CTeapI/IHOBaH H OJICMHOBAs KHUCJOThI, KaK
npeaACTaBUTCIIN BBICHIUX Kap60HOBI)IX
KHCJIOT

Mb11a KakK COJIM BBICHINX I(ap60HOBI:IX
KHCJIOT, UX MOIOIIIEE JEeHCTBHE

27.02

25

CnoxHbIe 3(DUPHI KaK MPOU3BOTHBIE
KapOOHOBBIX KHCIIOT. [ MAPOIU3 CIIOKHBIX

3¢upoB

06.03

26

Xupbr: ruaponus, mpuMeHeHHe,
OroJIoTUYecKasi posib )KHPOB

13.03

27

VYTraeBojbl: cocTaB, Kilaccudukanus.
Baxneiiue npeactaBuTeNN: TIII0K03a,
dbpykTO3a, caxapos3a

20.03

28

Kpaxman u nemutono3a kak IpupoJHbIe
MOJIMMEPDI

03.04

29

KonTponbHas padora 1o pasaeny
«Kucnopojacoaepxaiine opraHudecKue
COEITHEHU»

10.04

30

AMUHBI. METHJIAMHUH ¥ aHUJINH

17.04

31

AMMHOKHUCIIOTHI KaK aM(OTEepHBIC
OpraHUYECKUE COCAUHEHUS, UX
Ouosiornueckoe 3HaueHue. Ilentuapl

24.04

32

33

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSMHEHHUS

OCHOBHBIC TOHATHUS XUMUH
BBICOKOMOJICKYJIISIPHBIX COC,I[I/IHeHI/Iﬁ
OcCHOBHEBIE MCTOABbI CHHTC3a
BBICOKOMOJICKYJIISIPHBIX COC,I[I/IHeHPII;'I.

15.05

22.05




IInactmacchi, Kay4yKH, BOJIOKHA

34 PesepBHbIitl ypox

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KIIACC

Ne
n/u

Tema ypoka

KoauuecTBo yacoB

KounrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

05.09

Ilepuonnueckunt 3axoH u Ilepuoanueckas
cUCTEeMa XUMHU4YEeCKuX aeMeHToB [I. 1.
MennerneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB

12.09

3aKOHOMEPHOCTU U3MEHEHUsI CBOMCTB
XUMHUYCCKUX IJICMCHTOB U UX COGHHHGHHﬁ 110
rpyIaM U nepuoiaM. 3HaueHUe
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xumuueckux dyementoB .M. Meneneena B
Pa3BUTHHU HAYKH

19.09

Crpoenue BemiecTBa. XuMHUYECKasl CBA3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoiHast cBs3b

26.09

BaneHTHOCTB. DNEeKTPOOTPULIATETEHOCTb.
Crenenb okuciaeHud. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

03.10

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOJIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBOpe

10.10




Knaccudukanus u HOMEHKIIaTypa
HEOPraHWYECKUX coequHEeHu. [ 'eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PAa3IUYHBIX
KJ1acCOB

Knaccudukanus XuMHUECKUX pPEeaKIHii B
HEOPraHUYeCKOW U OPraHNuYECKON XUMUH.
3aK0H COXpaHEHHUS MACChl BEIECTB; 3aKOH
COXpaHEHUS U MPEBPAICHUS YHEPTUN TIPH
XUMHYECKUX PEAKIUAX

17.10

24.10

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHYECKOE paBHOBECUE

07.11

10

[Ipaktrueckas padota Ne 1. «Bnusiaue
pa3nuYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUU»

14.11

11

DIIeKTpoJIUTHYECKas Aucconuanus. [lonarue
o BojopoaHoM mokasarese (PH) pactBopa.
Peakiiuu nonHoro oomena. ['maponms
opraHqucm/Ix )41 HeOpFaHI/I‘-IeCKI/IX BCIICCTB

21.11

12

OKHUCIINTENTFHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [lonsTre 00 >mekTponm3e
pacIIaBoB U paCTBOPOB COJICH

28.11

13

KonrponsHas pabota no pazaeny
«Teopernueckrne OCHOBBI XUMUU»

05.12

14

Meraubl, ux noyioxenue B [leproaunueckoi
CHUCTEME XUMUYECKUX AemMeHToB /. .
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe Gpu3nIecKre CBOMCTBA
METaJIJIOB

12.12




15

16

CrninaBel METaIOB. DJIEKTPOXUMUYECKUI P
HaIpsHKEHNUN METaJIOB

XHUMHUYECKHE CBOMCTBA BaXKHEUIITNX
MeTaJUIOB (HATpUH, KaJluii, KaJabIMi, MarHHi,
AITFOMHHMI) U UX COCIUHEHUIN

19.12

26.12

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

16.01

18

XUMHYECKHE CBOMCTBA [IUHKA, JKeJie3a U UX
COCTUHEHUN

23.01

19

[IpakTuyeckas pabora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TeEME
«Metamisr»"

30.01

20

HemeTtamibl, nX monoxeHue B
[lepuoanueckoii cucteMe XUMHUYECKHUX
anemenToB 1. 1. Menneneepa u
0COOEHHOCTH CTPOEHHSI aTOMOB

06.02

21

®u3nYECKUEe CBOWCTBA HEMETAIIIIOB.
AJIOTpOITUS. HEeMeTaJUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, pocdopa u yrieposa)

13.02

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U UX
COCTUHEHUN

20.02

23

XuMHUUecKkre CBOMCTBa a30Ta, pochopa u ux
COCIMHEHUI

24

25

XHUMHUYECKHUE CBOICTBA yIiepoa, KpEMHUS U
HUX COeIUHCHUN

[IpuMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCTUHEHUN

27.02

06.03

26

O0001IEeHYE ¥ CUCTEMATU3ALIMS 3HAHUM 10

13.03




TeMe «Hemertannel». BeraucieHus mo
YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ n
TEPMOXUMHUYCCKUC paC'-IéTI)I

IIpakTuyeckas padora Ne 3. «Pemenue

27 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME 1 20.03
"Hewmeramisr"»

28 KonTponbhas pabora no temam «MeTtasuibi» 1 03.04
u «Hemeramib» :

29 Heoprannueckue u opraHn4eckue KucjioThl. 1 10.04
Heoprannueckue 1 opraHn4eckue OCHOBAHHUs '
AM(poTepHbIC HEOPraHUYECKHE U

30 opraHuydeckue coepuHeHus. I'enetTnueckas 1 17.04
CBSI3b HEOPraHMUYECKUX U OPraHUYECKUX
BEIIECTB
Posb xumMuu B 06ecrieueHuH SKOJIOTHIECKO,

31 SHEPreTUYECKON U MUILEBOI 0€30I1aCHOCTH, 1 24.04
Pa3BUTHH MEAULIUHBI
[Tpencraienus 00 0OMUX HAYUHBIX

32 MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTYYEHUS 1 15.05
Ba)KHEHIITNUX BEIIECTB
YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB.

33 1 22.05
XUMUA U 3J0pOBBE YEIOBEKA

34 PezepBHblii ypox 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 10 knacc/ 'adbpuensia O.C., OctpoymoB W.I"., Cmankos C.A.
AxnnonepHoe obmectBo «M3gaTenscTBo «IIpocBeenne
* Xumus, 11 kimacc/ 'abpuensa O.C., OctpoymoB U.I'., Cnaaxos C.A.

AxnnonepHoe obmectBo «M3gaTenscTBo «IIpocBemiennes

METOAUYECKHUE MATEPUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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