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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XHMMHU Ha YpOBHE cCpefHero oOmiero oOpas3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit deneparymy,
TpeOOBaHMIl K pe3yibTaTaM OCBOEHHUs (emepanbHO 00pa30BaTEIBLHON MPOTrpaMMBbl CPEIHETO OOIIETO
obpazoBanust (POII COO), mpexacraBieHHbIX B DeaepanibHOM T'OCYJApCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, ¢ yu€rom Konmenmuu mnpernogaBanusi ydeOHOTO TpeaMeTa «XHUMHS» B
oOpa3zoBaTenbHBIX Oopranuzanusx Poccuiickoit Penepannu, pealnsyomuX OCHOBHbIE 00pa3oBaTelIbHbIC
IIPOrpamMMBbl, 1 OCHOBHBIX MMOJ0KeHHH «CTpaTernu pa3BuTus BocnuTaHus B Poccuiickon denepanun Ha
nepuon 10 2025 roga» (Pacnopsokenue [Ipasurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOJOB K pa3pabOTKe MpPOrpaMMbl MO XHMHH, K OMPEIEICHHI0 OOIIeH cTpaTeruu
00yuyeHHs, BOCIIUTAHUA U PAa3BUTHUS 00yUaroImuXcs CpecTBaMu yueOHoro npeamera «Xumus» g 10-11
KJIaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyanbHble mojoxkenus @OIOC COO o
B3aUMOOOYCIIOBIIGHHOCTH IIeJIei, colepKaHHs, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUI K YpPOBHIO
MOJITOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHME, IMOJy4aeMOe BBITYCKHHKaMHU 0011e00pa3oBaTeIbHON OpraHu3alu,
ABJIIETCS HEOTHEMJIEMON 4acThI0 UX 00pa30BaHHOCTH. OHO CIIYKHUT 3aBEPIIAIONINM 3TAllOM peau3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYLIMX IIEJOCTHON CHCTEME
XUMHUYECKOT0 00pa3oBaHus. OTH ILIEHHOCTH KacaroTCsl MO3HAHHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS
MHUPOBO33PEHUs] M OOILIeH KyJIbTyphl YeJIOBEKa, a TAKXKe IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHMS K
CBOEMY 3/I0POBBIO M MpPHPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydaroIIUXCsl Ha
YPOBHE CpeIHero oOmero oOpa3oBaHMsA CPEJICTBAMM YUEOHOTO NpeaMeTa «XUMHs», COAEp)KaHUe U
MIOCTPOEHHE KOTOPOTO OIpe/ieieHbl B MpOrpaMMe MO XUMHUHU C YYETOM crenupuKd HayKd XUMHH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MATEPUATBHOM JKU3HU OOIIECTBA, a TAKXKE ¢ yU4ETOM OOIIMX Ieel u
MIPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CpeAHero olmiero oOpa3oBaHMs B
Poccuiickoit @enepanyu.

XUMHS KaK D3JEMEHT CHUCTeMbl E€CTECTBEHHBIX HAyK Hrpaer ocoOyi0 poJib B COBPEMEHHOM
UBWIN3AIMM, B CO3JaHMM HOBOH 0a3bl MarepuanbHOM KyiabTypbl. OHa BHOCHUT CBOW BKJIaJ B
dbopMUpOBaHHE PALMOHAILHOTO HAYYHOI'O MBILIUICHHS, B CO3JIaHUE IIEJIOCTHOTO MpEeACTaBlIeHUs 00
OKpY’KalolleM MUpPE KaKk O €JUHCTBE NPUPOABI M YeloBeKa, KOTOpoe (GOPMHUPYETCsl B XUMHM Ha OCHOBE
MOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOECHUEM
BEIIECTB, UX CBOMHCTBAMHU M BO3MOKHBIMU OOJIACTSIMH ITPUMEHEHHUS.

TecHO B3aMMOAEHUCTBYS C IPYTUMU €CTECTBEHHBIMH HayKaMH, XUMUS CTalla HEOThEMIJIEMOM YacThIO
MHUPOBOU KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TPyJa M KU3HH KaXJIOro 4ieHa OOIIecTBa.
CoBpemMeHHasi XMMHsI Kak HayKa CO3MJaTelibHas, Kak HayKa BBICOKMX TEXHOJIOTWH HampaBjeHa Ha
peleHne r00aJbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHs YEIOBEUYECTBA — CHIPHEBOM, 3HEPreTUYECKOH,
MUIIEBOH, YKOJIOTHYECKOW 0€30MMacCHOCTH U OXPaHBI 3JI0POBBSI.

B cooTBeTcTBUM € 0OLIMMHU LENSIMU U MPUHLIKIIAMH CPEIHETro 00Iero o0pa3oBaHMs COJEp)KaHHUe
npenmeta «Xumus» (10—11 kmacesl, 6a30BbIi YPOBEHb U3YUYEHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYIbTYpHYIO TOATOTOBKY OOYyYaroImuxcs, He0OOX0AUMYIO UM JJIsl BRIPAOOTKH MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEUIHOTO BKJIIOYEHHS] B KU3Hb COIIMYMa, MPOJOHKEHHUS OOpa30BaHUSA B PA3IUYHBIX
001acTsX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocrapmsiroliuMu  ipeameTa «XUMHsD SIBISIOTCST 0a30Bble Kypchl — «OpraHuyeckass XUMUsS» U
«O01mas 1 HeopraHu4eckass XUuMHs», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOM HayKu: cUcTeMa 3HaAHWI MO0 HEOPraHWYECKOW XMMHUU (C BKJIIOUEHHEM 3HaHUM U3 00IIeld XUMUN)
U opraHudeckod xumuu. POpMUPOBaHHE JAHHOW CHCTEMbl 3HAHMM TpU M3YUYEHUHM IIpeIMeTa
o0ecreunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOI000pasus BEIIECTB HA OCHOBE OOLIMX MOHSTHIA,
3aKOHOB U TEOPUM XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranndeckas XuMus» U «O011as U HeopraHu4eckast XUMHUsD
chopmHpoBaHa B IMporpamMMme IO XMMHUHM Ha OCHOBE CHUCTEMHOTO MOJX0/Ja K HM3YYEHHIO Y4eOHOro
MaTepuaia M OO0yCJOBJIEHA MCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUN Ha ONpeAeNEéHHBIX
TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpraHMYECKOM XMMHM BELIECTBA PAaCCMAaTPUBAIOTCA HA YPOBHE



KJIACCHUYECKON TEOPUH CTPOCHUS OPTaHUYECKHX COCIWHEHUH, a TakKe HAa YPOBHE CTEPEOXMMHUECKHUX U
DJICKTPOHHBIX TPEACTABICHUH O CTpOoeHHMM BeimecTB. CBeleHUs 00 HM3ydaeMBIX B Kypce BEIIECTBAx
JAIOTCSl B Pa3BUTUHU — OT YIJIEBOAOPOJOB JIO CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX coeluHEeHHH. B kypce
OPTaHWYECKON XHMHH TIOJIy4al0T pa3BUTHE C(HOpPMHpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs TIEpPBOHAYAIBLHBIE TPEJCTABICHUS O XUMHUYECKON CBSI3U, KIAaCCH(PHUKAIMOHHBIX MPU3HAKAX
BEIICCTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XHMHYCCKOW pEaKIlny.

[Ton HOBBIM YTJIOM 3peHHs B MpeaMeTe «XUMHUs» 0a30BOr0 YPOBHS pacCMATPUBACTCS U3yUEHHBIH
Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHHs TEOPETUUYCCKHN MaTepHual u (HaKTOJOTHUECKUE CBEICHHS O
BEIECTBaX M XMMHUYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOmmias u HeopraHudecKas XUMUsD
00yJaromuMcsl TIPEIOCTABISAETCS BO3MOXXHOCTh OCO3HaTh 3HAYCHHE MEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOJOJIOTMUECKUX TIO3HMIMN, TIyO)Ke TOHATH HCTOPUYECKOE HW3MEHEHHUE
(GYHKIMIA 5TOTO 3aKOHA — OT 0000IIaroIel 10 OOBICHSIONMIEH U TPOTHOZUPYIOIICH.

Enunas cuctema 3HaHHM O Ba)KHEWIIMX BEIIECTBaX, MX COCTaBE, CTPOCHHUH, CBONCTBaxX u
MPUMEHECHUU, a TaKXKe O XUMHUYECKHX PEaKIUAX, MX CYIIHOCTH WM 3aKOHOMEPHOCTSAX MPOTCKAHUS
nomonHsercs B Kypcax 10 u 11 kmaccoB sneMeHTaMu COACpKAHUSI, UMEIOITUMH KYJIbTYPOJIOTUYECKUHA U
MPHUKIIATHOW XapakTep. ODTH 3HAHHWS CIOCOOCTBYIOT IOHUMAaHHWIO B3aWMOCBS3M XHMHH C JIPYTHMH
HayKaMH, pacKphIBAIOT €€ poJib B TIO3HABATENFHOW ¥ TPAKTUYECKOW JIEATETHHOCTH YEIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBKCHHS K TIPOIECCY TBOPYECTBA B OOJACTH TCOPUH M TPAKTHUCCKHUX
MPUIOKEHUH XMMHHU, TTIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W TUYHOCTHO 3HAYMMBIX
mpo0JieMax, CBS3aHHBIX C XUMHUEH, KPUTHYCCKH OCMBICIIHBATh WH(POPMAIUIO U MPUMCHITH €€ It
MIOTIOTHEHUS 3HAHUM, PEIICHUS HHTEJUIEKTYaIbHBIX M KCTIEpUMEHTAIBHBIX HCCIIeI0BATEIbCKHX 3a/1ad. B
[IEJIOM COJIep)KaHue y4eOHOro mpeaMera «XHMHS» JAaHHOTO YPOBHS HW3YYCHHS OPHWECHTHPOBAHO Ha
dbopMUpOBaHHE y OOYYAIOMIMXCS MHUPOBO33PEHYECKONW OCHOBBI NJIsi TOHUMaHUS (GUIOCOPCKUX HIEH,
TaKUX KaK: MaTepualbHOE EJMHCTBO HEOPTaHMYECKOTO W OpPraHMYeCKOro MHpa, OOYCIOBICHHOCTH
CBOICTB BEIIECTB UX COCTABOM M CTPOSHHEM, TTO3HABAEMOCTh IPUPOJIHBIX SBICHUH MMyTEM dKCTIEpUMEHTA
W pelICHHs MPOTUBOPECUUN MEXKTy HOBBIMH (DAKTAMH W TEOPETHUYSCKUMH TPEINOCHUIKAMH, OCO3HAHUE
PO XMMHUHU B PEHICHUM HKOJIOTHUYECKUX MPOoOIeM, a Takke MpoOlieM cOepekeHUs IHEPreTHUSCKUX
PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTEPHAJIOB.

B mnane pemieHus 3amad4 BOCIUTAHMS, PAa3BUTUS M COIUAIM3AIMHU OOYYAIOIIUXCS TPUHSTHIC
MpPOrpaMMO  TI0 XHMHH TIOOXOABl K ONPEICIICHUIO COJICPKaHUS H  TIOCTPOCHUS TIpeaMeTa
peIycMaTpuBaoT (HOPMUPOBAHME YHUBEPCATBHBIX YUYEOHBIX NEHCTBHM, MMEIOMUX 0a30BOE 3HAUCHUE
JUTSL Pa3IMYHBIX BUOB JICATCILHOCTH: PEIICHUS MPoOJieM, MOMCKA, aHallu3a U 00padoTKH MWH(DOpMAIIHH,
HEOOXOJUMBIX JJIsi TPHOOPETEHHUS OMbITa TNPAKTUYECKOM ¢ HCCIENOBATEIBCKONW JESTENbHOCTH,
3aHUMAIOIIEH BaYKHOE MECTO B TIO3HAHUH XHUMHUH.

B mpaktuke mpemnojaBaHus XUMHH Kak Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHUs, TaKk U Ha
YPOBHE CpEIHEro oomero o0pa3oBaHUs, MPHU OMPEACICHUN COICPKATEIPHON XapaKTEPUCTHKH IeNei
U3YYCHUS TpeAMETa HalpaBJICHUEM TIEePBOCTEIIEHHOW 3HAYUMOCTH TPAIUIIMOHHO TPU3HAETCS
(dbopMUpOBaHWE OCHOB XUMHUYECKOH HAyKH KaK 00JIACTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHUCCKON
JESTEIbHOCTH YellOBEKa M KaK OJHOT0 M3 KOMIOHEHTOB MHUPOBOW KyNbTypbl. C METOIUYECKONW TOUYKH
3pEHUS TAKOW MOJIXO]T K OTPECIICHUIO TIeJIel N3YUCHHS MPEMETa SBJISCTCS BIIOJTHE OMPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHS TJIaBHBIMU IIENIIMU W3YYCHHUs MpeaMera «XUMHUsS» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISIIOTCS:

o dbopMUpOBaHHE CHCTEMBl XHMHUYECKUX 3HAHMA Kak BaKHEHIIed cocTaBIstolIen
€CTECTBCHHO-HAYYHOU KapTUHBI MUPa, B OCHOBE KOTOPOW JIeXKAT KITFOUEBHIC TIOHATHS, (DYHIaMEHTAIbHBIE
3aKOHBl M TEOPUHM XWMHUHU, OCBOCHHUE S3bIKa HAyKH, YCBOGHHUE U TOHHMAaHUE CYIIHOCTU TOCTYIHBIX
00001IeHIIT MIPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHUE C UICTOPHEH WX PA3BUTHUS U CTAHOBJICHUS;

o (dbopMUpOBaHWE W Pa3BHUTHE IPEJCTABICHHA O HAyYHBIX METOJAX IO3HAHHS BEIICCTB H
XUMHUYECKUX PeaKIUi, HEOOXOIUMBIX NIl MPUOOPETeHUsST YMEHUI OPHUEHTUPOBATHCS B MUPE BEIIECTB U
XUMHUYCCKHX SBJICHHIA, UMEIONINX MECTO B TIPHPOJIC, B IPAKTHYCCKOUN M IMOBCETHEBHOM KH3HH,



o pa3BUTHE YMEHUN U CIIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOMIOIEHUEM U O0BSICHEHHEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJIIOICHUEM MPaBUII 0€30MaCHOTO 0OpaIEHUs C BEIIECTBAMH.

Hapsiny ¢ 3TuM, coaepkaTenbHas XapaKTepUCTHKa IIefied W 3aJad W3y4eHus IMpeaMera B
nporpaMMe MO0 XHMHUU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B
cucteme cpeaHero oOmiero oOpasoBaHusa. CeroiHs B TNPENOJaBaHUM XUMHUH B OOJbIIEH CTENneHU
OT/Ha€TCs TMPEANOUYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJACpKaHWs OOy4YeHHUs, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBITYCKHUKA OOIIe00pa3oBaTeIbHON OpraHM3aliy, BJIAJICIONIEro He HAOOpOM 3HAHUH, a
(YHKIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMHM M YMEHHUSIMU AKTUBHOTO TMOJYY€HHUs 3HAHUU U
MPUMEHEHHUS UX B PEAIbHOM JKU3HM TSI PEIICHUS MTPAKTHUECKUX 3a7au.

B cBsi3u ¢ 3TUM TIpH U3ydeHUH MpeaMeTa « XUMUs» JOMUHHUPYIOIIEe 3HaYeHUE MTPUOOPETAIOT TaKKe
LU U 33]]a4, KaK:

ajanTanus 00ydYaroluXcsli K YCJIOBHSM JHMHAMHUYHO pa3BUBAIOIIETOCS MUpa, (popMupoBaHue
WHTEIUIEKTYallbHO ~ Pa3BUTOM  JTUYHOCTH, TOTOBOM K  €caMOOOpPa30BaHMIO,  COTPYAHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSATHIO TPAMOTHBIX PENICHHI B KOHKPETHBIX JKU3HEHHBIX CHTYAIIUX, CBS3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopMupoBaHHE y OOYYAIONUXCS KIIFOYEBBIX HABBIKOB (KIFOYCBBIX KOMIICTCHIIMIA), WMEIOIIIX
YHHUBEpCaJIbHOE 3HAYCHHE JUIS PA3IMYHBIX BHIOB JEATEIHLHOCTHU: PELIeHHs Mpo0iieM, OUCKa, aHallu3a U
00paboTku WHGOPMAITUU, HEOOXOJAUMBIX IS MPUOOPETEHUS! OIMBITa JIEATSIBHOCTH, KOTOpas 3aHUMaeT
BaXHOE€ MECTO B MO3HAHWU XHMHH, a TaKXKe JUIs OICHKH C MO3UIMI SKOJIOTHYecKoil 0e30macHOCTH
XapaxkTepa BIUSHUS BEIIECTB U XUMUYECKUX MIPOLIECCOB HAa OPTraHU3M UYEJIOBEKa U MPUPOHYIO CPEIY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HMHTEJUIEKTYAlIbHBIX W TBOPYECKHX CIOCOOHOCTEM
00yyJaromxcsi: CoCOOHOCTU CaMOCTOATENFHO MPUOOPETAaTh HOBBIC 3HAHMSI 110 XUMUU B COOTBETCTBUU C
JKU3HEHHBIMU TIOTPEOHOCTSIMH, UCTIOIh30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKa
Y aHaiM3a y4eOHON U HAyYHO-TIOMYJISIPHOM HH(POPMALIUKA XUMUYECKOTO COACPIKAHNS;

dbopMupoBaHHE W pPa3BUTHE Yy OOYYAIOMIMXCS aCCOIMAaTUBHOTO U JIOTMYECKOTO MBIIUICHHUS,
HaOJIIOAATEIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTU, KOTOPhIE OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, MPHU
TUTAHUPOBAHUU U IPOBEJCHUH XUMHYECKOTO HKCIIEPUMEHTA;

BOCTIIHTaHHUE y OOydJaromuxcs yOSKAEHHOCTH B T'YMaHHCTHYECKOW HAMPABICHHOCTH XUMHUH, €&
BXHOW pOJIM B PELICHUH TI00aIbHBIX MPOOJIEM paIMOHATBHOTO MPUPOONONB30BAHUS, MOMOTHEHUS
HSHEPreTUYECKUX PECypCOB M COXPaHEHHUsS MPUPOJHOTO pPABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTHU
OepeXHOTrO OTHOILIEGHUSI K MPUPOJIE U CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOPETEHHS OMBbITa UCTIOIH30BAHUS
MOJTyYCHHBIX 3HAHWUW IS TMPHUHATHS TPAMOTHBIX PEIICHUN B CHUTYalMsIX, CBS3aHHBIX C XHUMHYCCKUMHU
SBIICHUSIMU.

B yueOHOM TutaHe cpefHero oomero o0pa3oBaHus MpeaMeT « XUMUs» 0a30BOr0 yPOBHS BXOIWT B
COCTaB MpeaMeTHOM 06macTi « EcTecTBeHHO-HAYUYHbBIE TPEMEThHD.

OO01ree YKCIIO YacoB, OTBEAEHHBIX I M3yUEHUS XUMUH, HA 0a30BOM YPOBHE CPEIHETO OOIIEro
obpazoBanus, cocraBisieT 68 yacos: B 10 kmacce — 34 vaca (1 yac B Henmento), B 11 kimacce — 34 gaca (1
4ac B HEJCIIIO).

COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

Teoperuyeckne 0OCHOBbI OPraHUYeCKOM XUMMHU

IIpenMeTr opraHn4eckod XMMHHU: €€ BOSHMKHOBEHHE, PA3BUTHE U 3HAUEHUE B IOJyYEHHUU HOBBIX
BELIECTB U MaTepuasioB. Teopus cTpoeHus: opraHnyeckux coeauHeHuid A. M. bytiepoBa, e€ ocCHOBHbIE
nojoxeHus. CTpyKTypHble (QOpPMYJIbI OpPraHMYECKUX BeIlecTB. l'omonorus, mzomepus. XuUMHYecKas
CBSI3b B OPraHUYECKUX COCAVNHEHUSAX — OJAMHAPHBIE U KPaTHBIC CBS3H.



[IpencraBienue o KiIacCUpHUKAIMKM OpraHWYECKHX BemiecTB. HoMeHkIaTypa oOpraHMuecKux
COCIMHEHUI (cucTemMaTHueckas) W TpUBHAJbHbIE HA3BaHWS BAXKHEHIIMX TpPEJCTaBUTENCH KiIaccoB
OpPraHMYECKUX BEILECTB.

DKcrepuMeHTalIbHbIE METO/Ibl U3yUEHUs BEUIECTB U UX MPEBpallleHUii: 03HAKOMJIEHHE ¢ 00pa3amMu
OpraHMYECKHUX BELIECTB M MaTepuaJlaMd HAa HMX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX
BELIECTB, HAONIO/IEHWE M OIHUCaHHE JIEMOHCTPAIIMOHHBIX OIBITOB IO TMPEBPAILEHUI0 OPraHUYECKHUX
BEIIECTB MPHU HarpeBaHUHU (TUIaBJICHUE, OOYTIMBAHUE U TOPEHHUE).

Yraesonopoasl

ATIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psiA. MeTaH U 3TaH — NPOCTENUINE MTPEACTABUTENN
alKaHOB: (pU3MYECKHEe W XHUMHUYECKHE CBOMCTBA (peakUUy 3aMeIlleHUss U TOpEHHs), HaXOXJIECHUE B
IIPUPOJIE, OIYUYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKUH psii. DTWIEH W NpPONWIeH — MpocTeiiune
NpPEJCTaBUTENIM  AJKEHOB: (U3MUECKUEe U XHUMHUYECKHME CBOWCTBA (peakuMud THIPUPOBAHUS,
raJIoreHUPOBAHUS, THIpaTallii, OKUCIICHUS U MOJIMMEpHU3allii), MOTy4eHHEe U IPUMEHEHUE.

Anxanuensl: OytaaueH-1,3 u merunOyraauen-1,3: cTpoeHue, BaXHEHIINE XMMUYECKHE CBOMCTBA
(peakuus nmonuMmepusanum). [lomydyenne CHHTETHYECKOTO KayyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHMS, T'OMOJIOTHUECKUH psAl. ALETHIEH — MPOCTEUIIHNHA
IPEJICTaBUTENIb AJIKUHOB: COCTaB, CTpOoeHHE, (U3NYECKHe U XUMHYECKHE CBOWMCTBAa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATALIMH, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. benszonm: cocrtaB, cTpoeHue, (QuU3MUECKHUE W XUMHUYECKHE CBOWCTBA (peakiuu
rajJJoreHUPOBAaHUS U HUTPOBAHMS), TIOIyUYEeHUE U IPUMEHEHUE. 101yo: cocmas, cmpoenue, usudeckue u
Xumuueckue Cceoucmea (peakyuu 2an02eHuposanus U HUMPOBAHUS), NOJYYeHUue U NpuMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTnyeckas CBsI3b MEXKIY YIVIEBOAOPOJAMH, NPUHAUIEKAIIUMH K Pa3IU4YHbIM
KJIaCCaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOAOB. IIpupoaHslii ra3 u nomyTHele HeTsHbIE ra3el. HegTh n
e¢ mnpoucxoxaenue. CrnocoObl mnepepaboTku He(THU: TEperoHka, KpPEeKUHI  (TepMHUYECKUI,
KaTanuTHueckuil), nuponus. [IpoaykTel nepepa®oTku HeTH, UX TPUMEHEHHUE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBI yTrosib ¥ IPOAYKTHI €ro nepepadoTKH.

DKcIepUMEHTAIbHBIE METO/Ibl H3YUEHHS BEIIECTB U UX MPEBPALCHU: 03HAKOMJICHHE C 00pa3aMu
IUIACTMAcC, KaydyKoB M pe3uHbl, Koiekunun «HedTes» U  «Yromp», MoJenupoBaHHE MOJEKYI
YIJIEBOAOPOAOB U TaJOr€HONPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKONW PAOOThI: MOJYyYEHHE ATHUJICHA U
W3Y4YEHHUE €ro CBOKCTB.

PacuérHbie 3anaun.

Bbruncnenust mo ypaBHEHHIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIWYECTBA HCXOIHOIO
BEIIECTBA WJIM MPOAYKTa PEaKIUH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOIHBIX
BELIECTB MJIU MPOAYKTOB PEAKIIUH).

Kucsopoacoaep:xamme opranndeckue coelMHeHUs

[IpenenbHble OJHOATOMHBIE CIIUPTHI. METaHON U 3TAHOJN: CTpOCHHE, GU3NYECKUE U XUMHUYECKUE
CBOICTBa (peakuMM C aKTUBHBIMM METaUIaMM, TaJOr€HOBOAOPOJaMH, TOPEHME), IPUMEHEHHUE.
BonopoaHsle CBA3M MEXIy MOJIEKYJaMH CHOUPTOB. JleMCTBME METaHOJAa M 3TAHOJA HAa OpraHU3M
4eJI0BEKa.

MHoroaromMHble COUPTHL. DTUJICHIJIIMKOJIb W TIUIEPUH: CTpOeHHE, (U3MUECKHEe U XUMUYECKUE
CBOMCTBa (B3aMMOCHUCTBUE CO MLICNOYHBIMH MeETajslaMH, KaueCTBEHHAs peaklMs Ha MHOTOATOMHBIE
cnupthl). JlelicTBUe Ha OpraHu3M yenoBeka. [IpuMeHeHre rmunepruia u STUICHTITUKOIS.

@DeHoJ: CTPOCHHE MOJIEKYJbl, (HU3MUECKHe U XMMHUYEeCKHe CBOICTBAa. TOKCHYHOCTH (heHoa.
[Tpumenenue denona.

Anpnerunsl U kemowusi. DopManbIeTu, alneTalbJIerua: CTPOCHUE, (pU3NYecKre M XUMHYECKHUE
CBOICTBa (peaKMi OKUCIECHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE pEaKliu), IOJy4YeHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE NpeieNbHbIE KApOOHOBbIE KUCIOTHL. MypaBbHHAsL U YKCYCHAsl KUCIIOTBI: CTPOEHHE,
¢buznyeckue U XMMHUYECKHUE CBOMCTBA (CBOMCTBA, 0oOIIMe AJIs Kjlacca KUCIIOT, peakius 3TepupUKaIlum),




nojlyueHue M npumeHeHue. CTeapuHOBass M OJIEMHOBAas KHUCIIOTHI KaK IPEACTaBUTENN BBICIINX
KapOOHOBBIX KUCJIOT. MbliIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIee IeHCTBHE.

Crnoxnble 3(¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MApPOIHN3 CIOXKHBIX 3PHUpPOB. KUpHI.
I'mnponns xupos. [Ipumenenue xupos. buosornueckas poib )KUPOB.

VYrneBoasl: cocTaB, Kiaccu(UKalus YrieBoAoB (MOHO-, AM- W Tojucaxapuabl). [mokosza —
MpOCTEHIINN MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJbl, (U3HUecKhe U XUMUYECKHE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcuaom menu(ll), oxucrnenne aMMuauHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTAHOBJICHHE, OpOKEHHUE TIIIOKO3bl), HAXOXACHUE B IMPHUPOJE, MPUMEHEHHE, OMOJIOrHYecKas poJib.
®orocuHTe3. PpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman wu nemmono3a kak mpupoaHble nonuMepbl. CTpoeHHME Kpaxmajga U LEeJUIHJIO3bI.
Pu3nyecKknue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KAUeCTBEHHAsl PEaKLUsl C HOAO0M).

DKcrepuMeHTalIbHbIE METO/Ibl M3yUEHUs BEUIECTB U UX MPEBpAllleHUIl: TpOoBeAeHHE, HAOII0IeHIE U
ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAaYE€CTBEHHBIE PEAKUUH OIHOATOMHBIX
cnupToB (OKHcIeHue 3TaHosa okcuaoM Meau(1l)), MHOroaToMHBIX CIUPTOB (B3aUMOIEHCTBUE TIIMIIEPUHA
¢ ruapoxkcunoMm meau(ll)), ampaerngoB (OKHCIECHHME aMMHAauyHBIM pacTBOpoM okcupaa cepedpa(l) u
ruapokcunom menu(ll), B3ammoaeiicTBue Kpaxmajia C HOJIOM), MPOBEACHHE NPAKTUYECKON paboThI:
CBOICTBa pacTBOpa YKCYCHOM KHCIIOTBHI.

Pacuérnrle 3amaun.

BbruuciieHust mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00b&Ma, KOJIUYECTBA HCXOJHOTO
BElIeCTBa WJIM MPOJIYKTa PEAaKIMHU MO HU3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY OJHOTO M3 HCXOTHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH).

A3oTcozaeprkalie OpraHn4ecKue COeAMHEHMSL.

AMUHOKHCIIOTHl Kak aM(oTepHble OpraHuueckue coefAuHeHus. Duszndyeckue MU XUMHUYECKHE
CBOIICTBa aMUHOKHUCIIOT (Ha IpUMepe TIulHa). bruonornyeckoe 3HaueHue aMMHOKHUCIOT. [lenTubr.

benkn kak mpuUpoHbIE BHICOKOMOJIEKYJISIPHBIE coequHEHM. [lepBuuHas, BTopuyHas U TpETUUHASA
CTpyKTypa 0enkoB. XUMHUYECKHE CBOMCTBA OEIKOB: THAPOIIN3, ACHATYpallis, KAUeCTBEHHbIE PEaKui Ha
Oenku.

DKcrepuMeHTaIbHbIE METOJbI U3yUEHUS BEIIECTB U UX MPEeBpalIeHUI: HAOMI0IeHHEe U ONHCAHNE
JIeMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalus OEJIKOB IIPU HArPEeBaHUH, LIBETHBIC PEaKIH OCIIKOB.

BbicokomoiieKyIsipHbIE COeUHEHUS

OcHOBHBIE TIOHATHSA XUMHUHM BBICOKOMOJIEKYJIAPHBIX COECIUHEHMI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb NOJUMEpPU3AlUU, CPeIHss MoJieKyisipHas Macca. OCHOBHbBIE METOJbI
CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — MOJIMMEpPU3alis U TOJIUKOHICHCAIHS.

DKcrepuMeHTalIbHbIE METO/Ibl U3yUEHHUs BEUIECTB U UX MPEBpallleHUii: 03HAaKOMJIEHHE ¢ 00pa3amMu
IIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBSI3U.

Peanuszamus MeEXIpeIMETHBIX CBS3€M IIpU HM3Y4EeHMM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHITHUMH,
ABIIAIOIINXCSI CACTEMHBIMHU JUISL OTAEIbHBIX PEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mure ecTecTBEeHHO-HAyYHbIE TOHSATHUS: SIBJICHHE, HAy4yHbIM (DakT, TUIoTe3a, 3aKOH, TEopus,
aHalu3, CHHTE3, KiIacCUpUKAIMs, MEPUOJAUYHOCTb, HAOJIOJEHUE, W3MEpPEHHEe, OSKCIIEPHUMEHT,
MO/JICJINPOBAHHUE.

®dusuka: Marepus, SHEprus, Macca, aroM, D3JEKTPOH, MOJEKYJa, 3HEPreTUYECKUIl YpPOBEHb,
BEIIECTBO, TEJO0, O00BEM, arperaTHOE COCTOSHHWE BEIIEeCTBA, (PU3UYECKHE BEIMYMHBI U EIUHMIIBI HUX
WU3MEPEHMSL.

buonorusi: knerka, opraHuszM, Ouocdepa, OOMEH BelIECTB B oOpraHusMe, (OTOCHHTE3,
OMOJIOTUYECKU aKTHBHBIEC BellecTBa (O€IKH, yIIIeBOAbI, XKHUPHI, (PEPMEHTBHI).

['eorpacdusi: MuHEpasbl, TOPHbIE TIOPO/IBI, MTOJIE3HbIE HCKOMaeMbIe, TOTLTUBO, PECYPCHI.

TexHoyorusa: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaLMOHAIBHOTO NMTAHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IIpernaparbl, MaTepualbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.



11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XUMHUECKUH 37eMeHT. ATOM. SIapo atoma, U30TOMBI. DJIEKTPOHHAsA 000J0YKa. DHEepreTuieckue
YPOBHHU, TMOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- smemMeHTbl. OCOOEHHOCTH pacIpeerIeHUs
HJIEKTPOHOB MO OpOUTAIIM B AaTrOMax »dJEMEHTOB MEpPBBIX YETHIPEX MEPHOA0B. OIEKTPOHHAsS
KOH(UTypalus aTOMOB.

[Tepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuudeckux snemeHToB [[. 1. Menneneesa.
CBs13b nepuoanyeckoro 3akoHa u Ilepuonnueckoi cucremsl xumudeckux snemeHToB /. M. MenneneeBa
C COBPEMEHHOM TEOpHUEH CTPOECHHS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHMUYECKHUX
AJIIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX U CIIOKHBIX BEIIECTB MO TpyHNaM U IepuojgaM. 3HaueHUe
NEPUOANUYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbpl XuMU4ecKol CBsI3U (KOBaJIGHTHAs! HEMOJSIpHAS U
NOJIsIpHAsi, HMOHHAsA, MeTajulndeckas). MexaHu3Mbl 00pa30oBaHMs KOBAJIEHTHOH XHWMHYECKOW CBS3M
(oOMEHHBIN W JOHOPHO-AKIENTOPHBIN). Bomopomnas cBs3b. BajneHTHOCTB. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenensp okucieHus. IoHbI: KaTHOHBI U @aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHMSI. 3AKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA.
THUIBI KPUCTAIIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELECTB OT THIA KPUCTAININYECKON PEILETKH.

[lonsiTue o nucHepcHbIX cucTemax. VIcTHMHHBIE M KOJUIOMJIHBIE pacTBOphl. MaccoBas 1ois
BEILECTBA B pacTBOPE.

Knaccudukanuss HeopraHuueckux coenuHeHuil. HomeHkiaTypa HeOpraHMYECKHX BELIECTB.
I'eneTnyeckas CBs3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIacCaM.

Xumunyeckas peakius. Kinaccuduxanus XMMHUECKUX PEaKIMi B HEOPraHUYECKON M OpraHnYecKou
XUMHMH. 3aKOH COXpPaHEHHsS MacChl BELIECTB, 3aKOH COXPAHEHHWs W MPEBPALLEHUS HSHEPrUM IIpH
XUMHUYECKHUX PEaKIHIX.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTb OT Pa3INUHBIX (akTopoB. OOpaTUMble peakiuu. XUMHUYECKOe
paBHOBecHe. PaKTOPBI, BIUSAIOIMIME HA COCTOSTHUE XUMHUYeCcKOro paHoBecus. [Tpunmun Jle [latense.

Onextponutuyeckas nuccoruanus. CuibHble U cinadble 3ekTponuThl. Cpesla BOJHBIX pacTBOPOB
BEILIECTB: KUCIasl, HEUTpaabHas, IIeJIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

OKCHepUMEHTAIbHbIE METOAbl M3YyYEHHs BELIECTB M HMX IPEBpAIICHM: JIEMOHCTpaIus TaOHIl
«llepnonnyeckass cucrema xumuueckux oaueMmeHTtoB JI. M. MenneneeBa», u3zydyeHue Mopenen
KPUCTAJUTMUECKUX PEIIETOK, HAOMI0JeHHE M ONMHUCAaHUE JEMOHCTPALIMOHHBIX U Ja0OpaTOPHBIX OMBITOB
(paznokeHue NEpOKCHAA BOJOpPOJAa B IMPHUCYTCTBUU KaTalu3aTopa, ONPEIEIIEHHE CpPElbl pPacTBOPOB
BEUIECTB C IIOMOIIbIO YHUBEPCAJIBHOTO WHIUKATOpa, pEaklUud HOHHOTO OOMEHa), IpOoBeIeHUE
NpPaKTU4YEeCKOi paboThl « BiusiHUe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON peaKkiumy.

Pacuérnrle 3amaun.

Pac4y€rbl 1o ypaBHEHMSAM XHMHMUYECKHX PEaKLUi, B TOM YHUCIE TEPMOXMMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MAcCCOBas JOJIS BEIIECTBA.

Heopranuyeckass Xumus

Hewmeramnsl. [lonoxenne HemeramoB B [lepuognueckoil cucreme xuMuueckux sneMentoB 1. H.
MenpeneeBa U OCOOEGHHOCTH CTpPOEHHsSI aToMOB. (DH3MUECKHE CBOWCTBA HEMETAJUIOB. AJIIOTPOMNHS
HEMeTaJUIoB (Ha MpUMeEpe KUCIopoaa, cepsl, hochopa u yriepomaa).

XUMHUECKUE CBOWCTBA Ba)KHEHIIMX HEMETAJUIOB (TaJIOreHOB, Cepbl, a30Ta, (ocdopa, yriepoaa u
KPEMHHUS) U UX COEAMHEHUH (OKCHIOB, KUCIIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHH).

ITpuMeHeHre BaXHENIINX HEMETAJNIOB U UX COEUHEHUM.



Mertamel. [lomoxenne MeraiuioB B Ilepuoanueckoil cucreMe xXuMHUecKux 3nemeHtoB I .
MenneneeBa. OCOOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000J0UeK aTOMOB MeTayuioB. O0mme (husnveckue
cBolcTBa MeTa/I0B. CIUTaBbl METAJJIOB. DJIEKTPOXUMUYECKUM sl HAIPSHKEHUI METaJIOB.

XWMHUYECKUE CBOMCTBA BAXXHEHITMX META/UIOB (HATPHM, KA, KaJbIMi, MarHui, aJlOMUHUMH,
LIUHK, XPOM, K€JI€30, MEJIb) U UX COCTUHEHUHN.

OO6mue crocoOsI moy4yeHus: MeTauioB. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCNEepUMEHTAIbHBIE METOAbl M3YUYEHHUS BEIIECTB M HMX MPEBpAIICHUI: H3y4YeHHE KOJUJICKIIUU
«MeTtamasl ¥ CIIaBb», 00pa3lloB HEMETAJLIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/iad, HaOII0JeHUE H
OMHCaHUE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBUE THIPOKCHIA aTIOMUHUS C
pacTBOpaMH KUCJIOT U MIEIOYEH, KaYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

PacuéTter Macchl BemecTBa Wil 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA, MAacce WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, Pacu€Thl Macchl (00BhEMa, KOTMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIUH, €CIIN OJHO U3 BEIIECTB UMEET IPUMECH.

XuMUA U JKU3Hb

Ponp xumum B 00€CTHEUEHMHM HKOJIOTHYECKOHM, HSHEPreTUYECKOW U THUIIEBON 0e30IMacHOCTH,
pa3BUTHHM MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIHA.

[IpenacraBnenuss 06 OOMMX HAYYHBIX NPHHIMIAX MPOMBIIIJICHHOTO TOJYYCHHUS Ba)KHEUITUX
BEILIECTB.

UenoBek B MHpE BEIIECTB W MATEPHAIOB: BaXXHEHIIME CTPOUTEIbHBIE MaTEpHUaJIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKH, CTEKJIO, KepamMuKa, MaTepuaibl g SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIIbHBIC yI00PECHHS.

XuMHs ¥ 370pOBbE 4YEJIOBEKA: IpaBWia MCIOJIb30BAHMS JIEKAPCTBEHHBIX MpENaparoB, MpaBuia
0€30I1acHOr0 UCIIOJIb30BaHUS MPENapaToB ObITOBOM XMMUU B TIOBCETHEBHOM YKU3HU.

MexnpenMeTHBIE CBSI3HU.

Peanuzarus MeXnpeMETHBIX CBSA3EH NMPHU U3yueHUH o01Iel n Heoprannyeckoil xumuu B 11 kiacce
OCYIIIECTBIISIETCSl Yepe3 MCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U TMOHITHIA,
SIBJISTFOIIMXCSI CACTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr' O IIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TTOHSTHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPUs, aHAIHU3, CHHTE3,
KJaccu(uKanys, mepuoAMIHOCTh, HAOJIOICHHE, SKCTICPUMEHT, MOJICTMPOBAaHNE, U3MEPEHHE, SBICHHE.

®dusnka: MaTepusi, HHEPrus, Macca, aTroM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaaMOaKTUBHOCTh, MOJIEKYJIa, DHEPTETHIECKUN YPOBEHB, BEIIECTBO, TE€JIO, 00BEM, arperaTHOe COCTOSTHUE
BeIlecTBa, (PU3MUECKUe BETUYUHBI U STUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTema, Ouocdepa, MakKpo- U MHKPOIJIEMEHThl, BUTAMUHBI,
0OMeH BelIecTB B OpraHu3Me.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, MTOJE3HBIE UCKOMIAEMBIE, TOTLITUBO, PECYPCHI.

TexHoNmorua: XUMHUYECKasl TMPOMBIIUIIEHHOCTb, METAJUTYypIusi, MPOU3BOJCTBO CTPOUTEIIbHBIX
MaTepHaJIOB, CEIbCKOXO3IUCTBEHHOE MPOW3BOJICTBO, MHUIEBAs MPOMBIIUICHHOCTD, (hapMaieBTHIeCKas
MPOMBILIUIEHHOCTh, TMPOU3BOJICTBO KOCMETHYECKUX MPErnaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX
MAaTEepHUAJIOB, SJICKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHMPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOTPAMMBI 110 XMW HA BA30BOM
YPOBHE CPEJJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3ysbTaTaM OCBOEHHUS OOYYAIOIIMMUCS TPOrPaMM
cpeaHero odmero oOpazoBaHMA (JIMYHOCTHBIM, METalpeAMETHBIM W MIpeaMmeTHeiM). HayuHo-
METOJMYECKOW OCHOBOHM ISl pa3pabOTKM IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS IMPOrPaMM CpPETHETO
o011ero o0pa3oBaHusl SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXOI.

B cooTBeTcTBUU C CHCTEMHO-/IEATEIHHOCTHBIM MOAXO0/IOM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTaTOB
OCBOCHMA TMpeamera «XUMHs» Ha ypOBHE CpeaHEero oOIIero oOpa3oBaHMs BbBLIEICHBI CIEIYIOIINE
COCTaBJISIOLIHE:

O0CO3HaHME OOYyYaIOMIMMUCS POCCUHCKOW TIpa)KIaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEICHHUIO;

HaJIM4ie MOTUBAIMU K 00yUECHHIO;

I[eJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUHN JTMYHOCTH HA OCHOBE KITIOUEBBIX LIEHHOCTEH
U HICTOPUYECKUX TPATUIMNA 6a30BOI HAyKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh 00YyYaroIMXCsl PyKOBOJICTBOBATHCS B CBOEH AESITEIbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMHU, IPUCYIIUMH LIEJIOCTHOIN CHCTEME XMMUYECKOTO 00pa30BaHMUS;

HaJIMYUe MPAaBOCO3HAHMS HKOJOTUYECKOW KYJIBTYPhl M CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
JKU3HEHHBIE IIJIaHbl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS NpeaMeTa «XUMHsS» JOCTUTAIOTCS B €AMHCTBE y4eOHOH U
BOCIIMTATEIbHON JIE€ATEIBHOCTH B COOTBETCTBUHM C T'YMaHHCTUYECKHUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH U HJ€ajJaMH POCCHUNCKOTO TPakJaHCKOTO O0OIlecTBa, MNPUHATHIMU B
o0miecTBe HOpPMaMH M TPaBWIAMU TIOBEACHUS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CaMOIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0YYaIOLTUXCA.

JIMYyHOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTra «XHMHUsS» OTpakaroT C(HOPMHPOBAHHOCTH OMbBITA
MO3HABATEJIbHON M MPAKTUYECKOM NEATeNbHOCTH OO0YyYaroUMXcs M0 peaau3aldi IPUHATHIX B 00IecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS

0CO3HaHMS 00YYaIOIMIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 0053aHHOCTEH, yBa)KEHHsI K 3aKOHY U
MIPABOIOPAIKY;

IIPEJICTaBIEHNS O COLMAIBHBIX HOPMax U MPpaBUIaX MEXINYHOCTHBIX OTHOLLEHUH B KOJIIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM EATEIILHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX U M03HABATEIbHbIX 33Jay, BHIIOJHEHUH XUMHUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh W MPHUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI JPYTUX INpU
aHaJM3e PazIMYHBIX BUJIOB YUeOHOH e TeTbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUECKOMY U HAYYHOMY HacJIEUI0 OT€YECTBEHHON XUMUU;

yBaXEHMsI K IpoIlecCy TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO NMPUMEHEHHS] XUMUH,
OCO3HaHMS TOTO, YTO JOCTHKEHHS HAYKH €CTh pe3yNbTaT UIUTENIbHBIX HAONIOJCHUH, KPOMOTIMBBIX
HKCIIEPUMEHTAIbHBIX IIOMCKOB, TOCTOSIHHOTO TPYAa YUE€HBIX U MPAKTUKOB;

MHTEpeca W TO3HABaTENbHBIX MOTHBOB B IMOJYYEHHU U TOCIEAYIOUIEM aHalu3e MHPOpPMAaLUU O
MEPEOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XMMMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MTOBEACHHUS;

CHOCOOHOCTH OIIGHHMBATh CHUTYallMM, CBSI3aHHbIE C XUMHMYECKHMMM SIBICHUSMH, U MPUHUMATb
OCO3HaHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHUE U NOCTYNKU CBOMX TOBAPUILEH C NO3ULIMI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:



NOHMMaHMUA IIEHHOCTeHl 370poBOro W Oe3omacHoro obpasa KH3HHM, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuTr0/IeHHs TIpaBUJI OE€30IaCHOTO OOpAIlEHUs C BEIECTBAMHU B OBITY, MOBCEIHEBHON XKHU3HHU U B
TPYAOBOM AESATEILHOCTH;

MOHUMAaHMA IIEHHOCTH IPAaBUJ WHAMBUIYAIBHOTO M KOJIJIEKTMBHOTO O€30I11aCHOTO IOBE/ICHUS B
CUTYalUsX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEICTBUI 1 HENPUATHS BPEIHBIX IPUBBIUEK (YIIOTPEOICHUS ANKOT OIS, HAPKOTHKOB,
KypeHHUs);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEAOBATEILCKON AESITETbHOCTH, OOIIECTBEHHO
NI0JIE3HOM, TBOPYECKON M IPYTUX BHJAX JEATEILHOCTH,

YCTaHOBKH Ha aKTUBHOE Y4YacTHe B PEIICHUH MPAKTUYECKUX 3a/1a4 COLMAIbHON HApaBICHHOCTH (B
pamMKax CBOEro Kjacca, IIKOJIbI);

MHTEepeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3aMyHOro poja, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

yYBaXXeHUs K TPYJLy, JIOSAM Tpyia U pe3yibTaTaM TPpyAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBHUIYaIbHOM TpaeKTOpuM oOpa3oBaHus, Oynyuien
npodeccuu U peaju3all COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) IK0JI0TMYeCKOr0 BOCIIMTAHUS:

HKOJIOTHUECKH 1€JIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK UCTOYHUKY CYIIECTBOBAHMS >KU3HU
Ha 3eMiie;

NOHMMAHUS TJ00AJBHOTO XapakTepa OSKOJIOTUYECKUX MpoOJeM, BIUSHUS HKOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CpEbI;

OCO3HaHMA HEOOXOAMMOCTH HCHOJIb30BAHUS JOCTIDKEHHMH XUMHMU JUIl pElICHHS BOIPOCOB
paIOHAIBHOTO TPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPHATHS JNEHCTBUM, NMPUHOCSIIUX BpEA OKpPY)KAIOIIEH MPUPOJHOW Cpele, YMEHHs
MIPOTHO3UPOBATh HEOJArONPUATHBIE HKOJIOTMUYECKUE TMOCIEACTBUS MpPEINPUHUMAEMbIX JEeUCTBUN U
IIpEeIOTBpallaTh UX;

HaJIMYUS Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHUYECKON KYJIbTYpPBI, ONbITA JESTEIbHOCTH
DKOJIOTMYECKOM  HANpPaBIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCS MMH B  IIO3HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJBHOM TpaKTUKE, CIHOCOOHOCTH W YMEHHS aKTUBHO MPOTHUBOCTOSITh
uzeosoruu xemohoouwu;

7) 1EeHHOCTH HAYYHOI'0 TO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 0OIIIECTBEHHOMN MPaKTUKH;

MOHUMAaHUA CeUU(UKN XUMHUH KaK HayKd, OCO3HaHUs € poiu B (POPMHUPOBAHUU PALlMOHATIBLHOTO
HAyYHOTO MBIIIJICHUS, CO3[JaHUH LIEJIOCTHOTO TPEACTaBICHUS 00 OKpY’KalolleM MHpe Kak O €IUHCTBE
OpUPOABl U YeNOBEKa, B MO3HAHUM NPHUPOIHBIX 3aKOHOMEPHOCTEH W PelIeHHH MPOoOJIeM COXpaHEHHS
MIPUPOJTHOTO PAaBHOBECHS;

yOexkIEHHOCTH B OCOOOH 3HAYMMOCTH XHUMHUHM JJIi COBPEMEHHON IUMBWIM3alUMH: B €€
TYMaHHUCTHYECKOW HAIpaBJIEHHOCTU U Ba)KHOM pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepUalbHON KYyJIbTYpHI,
peleHny II00aNbHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHUSI YEJIOBEYECTBA — CHIPbEBOM, SHEPreTUUECKOl,
MUIIEBON U 3KOJOTMYeCKON 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYEHUN YCIOBUN YCHEIIHOTO
TPYZa U 3KOJIOTHYECKH KOM(pOPTHOH KU3HU KaXKJ0r0 JieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: TOHUMAaHUs CYLUTHOCTH METO/I0B MO3HAHHUS, HCIOIb3yEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONB30BaTh IOJIydyaeMble 3HAHMS JJIs aHaiu3a U OOBSCHEHUS
SBJICHUN OKpY’KAIOIIEro MUpa U MPOUCXOAAIIUX B HEM H3MEHEHHUI, yMEHHs JenaTb 0OOCHOBAHHBIE
3aKJIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JIaHHBIX C IENBIO MOJYYEHHs JOCTOBEPHBIX
BBIBO/JIOB;



CHOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHMUYECKHE 3HAHUS MJIs pelIeHus mpolieM B
peanbHBIX KU3HCHHBIX CHTYAaIlUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATENIbCKOM eI TETbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO U CaMOOOpa30BaHHIO, K aKTUBHOMY
MOJYYESHUIO HOBBIX 3HAHUM MO0 XMMHUHU B COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B Pa3IudHBIX chepax mpodhecCHOHATHHOU IeATeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbI

MeTtanpeaMeTHbIE pe3yJabTaThl OCBOCHHS yU4eOHOTO mpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
o01rero oOpa3oBaHus BKIFOYAIOT:

3HauYuUMBbIe 17 (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEKAUCIUILTMHAPHBIC
(MexmpenMeTHbIe) OOIIEHay4Hble TMOHATHS, OTpa)karollMe IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M
crenuguKy METOAO0B MO3HAHUS, UCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHUS,
SABJICHUC, IIPOLECC, CHUCTEMA, HaquBIﬁ q)aKT, IIPUHIUII, THUIIOTE3a, 3aKOHOMCPHOCTH, 3aKOH, TCOpPHUA,
UCCIIeIOBaHKe, HAOI0IEHUE, U3MEPEHUE, SKCTICPUMEHT U IPYTHE);

yHHUBEpcaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIC, pEryJISTUBHbIE),
obecnieunBaromue (GopMupoBaHue (YHKIIMOHATHHOW TPAMOTHOCTH U COIMAIBHON KOMIIETEHITUU
00yJaromuxcs;

CIOCOOHOCTh oOyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHWUS W yHUBEPCAIbHBIC YyUeOHBIC JCUCTBUS B MO3HABATEIBLHON W COLMATBLHOMN
MIPAKTHKE.

MeramnpeaMeTHbIE  PE3yJIbTaThl  OTPaXalOT  OBJIAJICHUE  YHUBEPCAIBHBIMA  y4€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JICHCTBUSIMHU.

OBnaaeHne YHUBEpPCAJIbHBIMU y'lCﬁHbIMI/[ MO3HABATEC/JIbHBIMU HeﬁCTBHHMH:

1) 6a3oBble JIOTHYeCKHUE [IeiiCTBUS:

CaMOCTOSITEIIbHO (DOPMYJIUPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

ONpEeNeNATh LUENN NEATebHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCHUTD
PE3YIbTAThI ACATCIIBHOCTU C IMOCTABJICHHBIMU LICIISIMU

MCTIONB30BaTh MPU OCBOCHHUH 3HAHWUN MPUEMBI JTOTHUECKOTO MBIIICHUS — BBIICIATH XapaKTEePHbBIE
IMPU3HAKN HOHATHH U YCTaHABJIIMBATh WX B3aMMOCBA3b, HMCIIOJB30BATH COOTBCTCTBYIOIIUC ITOHATUSA IJIA
00BSICHEHHS OTACNBHBIX (DAaKTOB U SIBJICHMUIA;

BI)I6I/IpaTI) OCHOBAHUSA U KPUTCPHUU IAJIA Knaccmbnxaunn BCIICCTB U XUMHNYCCKUX peaKHHfI;

YCTaHABIMUBATh IPUUYUHHO-CIIEICTBEHHBIC CBSI3U MEXKY N3YYaeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYCCKHUEC PACCYKICHHA (I/IHHYKTI/IBHBIe, ACOAYKTHUBHEBIC, I10 aHaJ'IOFI/II/I), BBISIBJIATH
3aKOHOMEPHOCTH ¥ TPOTHBOPEYMS B PACCMaTPUBAEMBIX SBICHHUSX, (OPMYIHPOBATH BBIBOABI U
3aKITFOYCHUS;

MPUMEHSATH B IPOLIECCE MO3HAHMS, UCIOJIb3yeMble B XUMHHM CUMBOJIMYECKUE (3HAKOBBIE) MOJEINH,
HpeO6p330BBIBaTI) MOJCIIBHBIC IMPCACTABICHUA — XUMHAYECKUHA 3HAK (CI/IMBOJ’I) JJIEMEHTA, XHUMHUYECCKas
dbopMyIa, ypaBHEHHE XUMHUYECKON PEeaKINK — MPHU PELICHUH YYEOHBIX MMO3HABATEIBHBIX U MPAKTHUECKUX
3aaa4, MPUMCHATHL HA3BAHHBIC MOJCIIBHBIC NPCACTABJICHUA JId BBIABICHHA XAapPaKTCPHBIX ITPHU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKLUM.

2) 0a30BbBIEe UCCJIEN0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJI0OB HAYYHOT'O IMO3HAHMS BEUIECTB U XUMUUECKUX PEaAKIIUi;

dbopMyupoBaTh 1EIN W 3a7a49d UCCIIECIOBAaHUS, UCIOJIb30BaTh MOCTABICHHBIE U CAMOCTOSTEIHHO
c(hOpMyJIHPOBAaHHBIE BOMPOCH B KAaueCTBE HWHCTPYMEHTA IO3HAHUS U OCHOBBI ISl (POPMUPOBAHUS
THUIIOTE3BI M0 IPOBCPKE NPAaBUIIBHOCTU BBICKA3bIBACMBbBIX CY)K}IGHHﬁ;

BIIQJICTh  HABBIKAMU  CAMOCTOSITEILHOTO  IJIAHUPOBAHUS W TMPOBEACHUS  YUYCHUUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHS HAOMIOMAaTh 3a XOJOM TMPOIECCa, CaMOCTOATEIHLHO
MIPOTHO3UPOBATh €T0 PE3yNbTaT, GOPMYIUPOBATH 000OIIEHUS U BBIBOJABI OTHOCUTEIHHO TIOCTOBEPHOCTH
PE3yIbTaTOB MCCIICIOBAHHUS, COCTABIIATH 000CHOBAHHBIN OTUYET O MPOICTIaHHOM padoTe;



npruoOpeTaTh ONBIT YYEHHYECKON HCCIEeIOBATENbCKOW M MPOEKTHOM NESTEIbHOCTH, HPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIIeHHsS NPaKTUYECKUX 3ajad,
IIPUMEHEHUIO Pa3INYHbIX METOI0B MO3HAHUS.

3) pabora ¢ ungopmanmueii:

OPUEHTUPOBATbCS B Pa3lIMYHBIX HMCTOYHMKAX HH(oOpManuu (HaydyHO-TMOMYJIsIpHAs JUTepaTypa
XUMHUYECKOTO COJIep KaHUs, CIIpaBOYHbIE 1OCOOus, pecypchl MHTepHeTa), aHanu3upoBaTh WHGOPMAIUIO
pasNMYHbIX BHJIOB M (GOpPM TPEACTABICHUS, KPUTUYECKH OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HENPOTHUBOPEUUBOCTH;

(bopMyIMpOBaTH 3aIPOCH] M MPUMEHATh Pa3IHMYHbIE METOJbI MPH MOMCKE U 0TOOpe MH(pOpMaINH,
HEOOXOUMOM IS BHITIOJTHEHUS YUEOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

npuoOpeTaTh OMBIT  HMCIOJIb30BAaHUS ~ MH(POPMALMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeCTaBIeHUs HH(POpPMAIUU (CXEMBI, TpapUKH,
JarpamMmbl, TaOJUIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBE CpPEACTBA MpH paboTe ¢ XUMHUYECKOW HH(popMaluei:
INPUMEHATh MEXINpeAMeTHble ((u3uueckue W MaTreMaTHYecKue) 3HAaKW U CHUMBOJBI, (POPMYJIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISTHOCTH.

OsgiaieHHe YHHBePCAJbLHBIMHA KOMMYHHUKATHBHBIMH JAeHCTBUAMM:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl B XOJ€ Jualiora W/WIM JTUCKYCCHH,
BBICKa3bIBaTh UACH, (HOPMYITUPOBATh CBOM MPEIOKEHUS OTHOCHUTENIBHO BBINMOJHEHHUS MPEATIOKECHHOM
3a]a4u;

BBICTYIIaTh C IIPE3E€HTAlUEl pe3ylbTaTOB IIO3HABATEJIBHOM  JIE€ATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBINOJHEHHUM XHMHUYECKOTO HKCIEPHMEHTA,
NPaKTUYECKON pabOThI MO UCCIICAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PEATU3aLUU YUeOHOTO MPOEKTa
U (opMyIHpOBaTh BBIBOBI [0 pe3yIbTaTaM MPOBEAEHHBIX UCCIIEIOBAaHUM MyTEM COTIACOBAaHUS MO3UIUI
B X0/1€ 00CYX/1eHUsI 1 0OMeHa MHEHHSIMU.

OsgiaieHHe YHHBEPCAJbHBIMHU PEryITUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBIIATH CBOIO MO3HABATEIBHYIO JEATEIBHOCTD, ONPEAEIAA
e IeNM W 3aJaud, KOHTPOJIMPOBATh M IO Mepe HeoOXOJUMOCTH KOPPEKTHPOBATH IpeasiaraeMblil
QITOPUTM JEHCTBUI TpU BBHIMOJIHEHUH YYEOHBIX M MCCIEIOBATENbCKUX 3a7ay, BhIOMpaTh Haunbosee
3¢ deKTUBHBIN CIIOCO0 X pelIeHus: ¢ y4€TOM IOJy4YeHHUS HOBBIX 3HAHMM O BEHIECTBaX M XMMHUYECKUX
peaxkuusx;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

HPEAMETHBIE PE3YJ/IbTATDBI

10 KJIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMUs OTpa)xaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUH O XHWMHYECKOM COCTaBIIAIONICH €CTeCTBEHHO-HAyYHOU
KapTHUHBI MHUPA, POJIM XUMUHU B MO3HAHUU SIBICHUN MPUPOJBI, B (OPMUPOBAHUH MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIMMOM MJis pelIeHus NpPaKTUYeCKUX 3a7ad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CpeJiE;

BIQJICHUE CUCTEMON XUMHYECKMX 3HAHMUH, KOTOpas BKIIIOYAET: OCHOBOIOJArarolUe IOHATHUS
(XMMUYECKHMII ~ DJIEMEHT, aToM, DJEKTpOHHas  000J0YKa aToMa, MOJIEKyJla, BaJIEHTHOCTD,
AJIEKTPOOTPULIATEIFHOCTh, XUMHUECKasi CBsA3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaIIEHHAs),
MOJIb, MOJIIpHAsi Macca, MOJISIpHBIA 0O0BEM, YIIepOAHbIN CKeneT, (YyHKIMOHAIbHAs TpyMIa, paaukal,
MU30MEPHUS, U30MEPBI, TOMOJOTUYECKUI PsIZl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPO M a30TCOAEpKAINE
COEJIMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJSPHbIE COCAMHEHHUS); TEOPHUH U
3aKOHBI (TEOpHsl CTPOEHMsI OpraHuuyeckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHMs] MaccChl



BEILIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SA3BIK XUMHH; MHUPOBO33PEHUECKHE 3HAHUS, JICKallue B
OCHOBE TMOHWMAaHUSI PUIMHHOCTH U CUCTEMHOCTH XUMHUUYECKHX SIBIICHUMN, (DaKTOJIOTUYECKUE CBEICHUS O
CBOICTBaxX, COCTaBe, MOTYYCHHH M OE30MAaCHOM HCIOJIh30BAHUHM BaXXHEHUIINX OPraHUYECKUX BEIIECTB B
OBITY M IPAKTHYECKOM IEATeTLHOCTH YEJIOBEKa,

c(OpMUPOBAHHOCTh yYMEHUU BBIABIATh XapaKTepHbIC MPU3HAKU TOHSATUH, YCTaHABIMBATh WX
B3aUMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIONIME TIOHATHS TIPU OIMCAHWU COCTaBa, CTPOCHUS U
MpEeBpaIICHUI OPraHMYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIB30BaTh XHMHUYECKYIO CHMBOJHMKY JUIsl COCTABJICHHS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOMW) (GOpMyN OpraHMYECKHX BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEAKIUW, W3TOTABIWBATh MOJIETH MOJIEKYJ OpPTraHWYECKUX BEIIECTB IS
WUTIOCTPALIMKM UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTAHABIMBATH MPUHAIIICKHOCTh U3YICHHBIX OPTaHUYECKUX BEIIECTB
M0 UX COCTaBy U CTPOSHUIO K OMPECIIEHHOMY KJIacCy/TpyIIe COeUHEHHH (YTIIeBOAOPOIbI, KUCIOPOI U
A30TCOJICpXKAINE COCIUHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHUS), JaBaTb WM Ha3BaHUSA 10
cuctemarnueckoir Homenknarype (IUPAC), a Takxke MpUBOAUTH TPUBUANBHBIC HAa3BAaHUS OTACIBHBIX
OPTraHWYECKUX BEMIECTB (ITWICH, TPOMWJICH, AalleTUICH, OTWICHIJIUKOIb, TJIMIEPUH, (EHOII,
dbopManpaerua, aneTalbAeTH], MypaBbUHAS KHCIOTa, YKCYyCHas KHCIOTa, OJICMHOBAas KHCJIOTA,
CTeapuHOBas KUCIIOTa, TITI0K03a, PPyKTO3a, KpaxMmal, MeJlTi0103a, TJIUINH);

c(hOpPMUPOBAHHOCTh YMEHUS OINPENEATh BHAbBI XUMUYECKOW CBS3H B OPraHUYECKUX COCTUHEHHSIX
(omuHapHBIEC U KpaTHbBIE);

c(hOpPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHSI OPTaHMYECKUX BEIIECTB A.
M. bytnepoBa st 0OBSICHEHHs 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh COCTaB, CTPOCHUE, (U3MYECKHE M XHUMHUUYECKHE
CBOMCTBA TUIMYHBIX MPEJACTABUTEIECH Pa3IMUHbBIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, ITaH, 3TUJIEH,
MIPOTMMJICH, aleTWwIeH, OytamueH-1,3, metunOyraauen-1,3, GeH307, METaHOJ, TAHOJ, ATHUJICHTIUKOIb,
TIALEpHH, (PeHOIN, alleTalbIerul, MypaBbUHAs U YKCYCHas KHCIOTHI, TJIOKO3a, Kpaxmal, IeJIII0I03a,
aMUHOYKCyCHasl KHCJIOTa), WUTFOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIYy HHUMH YPaBHCHHSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HMCTOYHUKH YTIEBOIAOPOJHOTO CHIPhA (HEPTH,
MPUPOJHBIA Ta3, yrojb), CIOOCOOBI HMX TMEPepadOTKU H MPAKTUYECKOE TMPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(OpPMUPOBAHHOCTh YMEHHM TPOBOJUTH BBIYUCICHUS IO XUMHYECKHM YypaBHEHUSM (MaccChl,
00bEMa, KOJIMYECTBA HMCXOTHOTO BEIIECTBA WJIM TPOJYKTa PEaKIMH 10 M3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEILIECTB WX MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh yMEHHUH BIJIAJIETh CHUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMS, WCIMOJB3YEMBbIX B XUMHUU IMPU HM3YYCHHH BEIIECTB M XUMHUYECKUX SIBICHUN (HAONIO/ICHUE,
W3MEpPEHHE, HKCIIEPUMEHT, MOJICTUPOBAHHUE), HCIIOJIH30BATh CUCTEMHBIC XUMWYECKHE 3HAHUS IS
NPUHATUSL PEUICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMM U HUX
MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBWiIa TMOJH30BAHHUS XUMHUYECKOW TMOCYJION W
1abopaTOpHBEIM 00OPY/JIOBaHMEM, a TakK)Ke MpaBWia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHHU C
WHCTPYKIIMSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOopMUPOBAHHOCTHh YMEHUH MJIAHUPOBATH M BBHITMIOJTHATH XUMUYCCKUN IKCTIEPUMEHT (TTPEBPAIICHHS
OpraHMYECKUX BEILECTB MPU HArPEBaHUU, MOJYUCHHE STUJICHA U W3YUYEHUE €r0 CBOMCTB, KAUYECTBEHHBIE
peaKIMi OPraHWYECKUX BEIIECTB, JACHATypalus OCTKOB NP HAarpeBaHWM, I[BETHHIE PEAKIMH OCIIKOB) B
COOTBETCTBUU C MpaBUIAMH TEXHHKH O€30MACHOCTH MPHU OOpAIIeHHWU C BEUIECTBAMH U JIaOOPATOPHBIM
000pyI0BaHUEM, TIPEACTABISITH PE3YyIbTaThl XUMHUUYECKOTO IKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U (POpMyJIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

chOpMUPOBAHHOCTh  YMEHUW  KPUTHYECKH  aAHAIM3UPOBATh XUMHUYECKYI)  HH(POPMAIHIO,
MOJTy4aeMyro U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHdopmarmu, UHTEpHET U IPyTUX);



c(OpPMHPOBAHHOCTh YMEHHH COOJIIOJaTh MpPaBUiIa HKOJOTHUECKH 11€JIeCO00pa3HOro MOBEICHHS B
OBITY U TPYJIOBOW NEATEIBHOCTH B LEJSIX COXPAHEHUsI CBOETO 3/70POBbSI M OKpYKaoIIeH MPHUPOIHOM
Ccpenbl, OCO3HaBaTh OIACHOCTb BO3JEHCTBHMS HA JKMBBIE OpPraHU3MbI OIPEACIIEHHBIX OpPraHUYECKUX
BellecTB, MoHUMas cmbica mokazarens [IJIK, moscHAT, Ha mnpuMepax cHnocoObl yMEHbIIEHUS U
IIPENOTBPALICHUS UX BPEIHOIO BO3ICHCTBUS HA OPraHU3M 4YEJIOBEKA;

JUIsL 00YYaroIMXCsl C OrPaHUYEHHBIMH BO3MOYKHOCTSMHU 3/I0POBBS: YMEHHE MPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX METOZAaX IMO3HAHMS BELIECTB U XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX M CJIa0OBUIAALIMX OOYYalOUIMXCSA: YMEHHE MHCIOJIb30BaTh PeIbeHO-TOUCHHYIO
cucreMy obo3Hauenuii JI. bpaiins nms 3anucu xumuueckux Gopmyi.

11 KUIIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD) OTPaXKaroT:

c(HOpMUPOBAHHOCTh TPEJCTABIICHUNA: O XHWMHUYECKOW COCTaBIISAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJIM XUMHUHU B MO3HAHUU SIBICHUN MPUPOJBI, B (OPMUPOBAHUM MBIIIICHUS U KYJIbTYpPbI
TUYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOMMMOW MJis pEIeHUs MPAKTHUYECKUX 3a1ad u
AKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOM CpeJie;

BJIAJICHHE CHCTEMON XHWMHMYECKHUX 3HAHHI, KOTOpas BKIIOYAET: OCHOBOMOJIATAIOUIUE TOHSTHUS
(XMMUYECKHI 3JI€MEHT, aTOM, H30TOT, S-, P-, d- SJEKTPOHHBIE OPOUTATU AaTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIPHBIH 00BEM, BaJIGHTHOCTH, JJIEKTPOOTPHUIATEIIBHOCTD, CTCTICHh OKHCIICHUS, XHUMHYECKas CBS3b
(xoBajieHTHasi, MOHHAs, METAJNINYECKasi, BOJAOPOJIHASA), KpUCTAJUIMUECKasi PEIIETKA, TUIbI XMMHYECKUX
peaKkuui, pacTBOpP, DJIEKTPOJUTHI, HEIJIEKTPOIUTHI, SJIECKTPOJUTHYECKAS UCCOLMAIUSA, OKHCIIHUTEINb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOW peaklMi, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
ANEKTPOIUTUYECKON qucconranum, nepuoaudeckuit 3akon J[. 1. MenneneeBa, 3akOH COXpaHEHHS] MACChI
BEIIIECTB, 3aKOH COXPAaHEHUS M MPEBPAIICHUS YHEPTUH MPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM SI3BIK XUMHHM, MHUPOBO33PEHUYECKHE 3HAHUS, JI€XKallM€ B OCHOBE IMOHUMaHUSA
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBIICHUH, (DaKTOJIOTMUECKUE CBEJICHUSI O CBOMCTBAX, COCTaBe,
MOJIydeHUH ¥ 0€30MacHOM WCIIOJIb30BAaHWM BAXKHEUINMX HEOPTAaHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JIEATENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHWI BBIABIATh XapaKTEPHBIE TPU3HAKKA TIOHATHHA, YCTaHABJIMBATh WX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATHSA MPU ONMCAHUU HEOPTraHUYECKUX BEILECTB U UX
IIpEBPAICHHI;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JJISi COCTaBIEHHUS (HOPMYI
BEUIECTB W YpaBHEHMH XHMHUYECKUX peakluil, cucreMatuueckytro HomeHkiatypy (IUPAC) wu
TpPUBHAIIbHBIC HAa3BaHUsI OTACIHHBIX HEOPTaHMYECKHUX BelIecTB (YrapHbIi ra3, YrJIeKHCIbIA Ta3, aMMHUAK,
raméHasi U3BeCTh, HeTaEHasl U3BECTh, MUThEBAS COJA, MUPUT U JAPYTHE);

c(OpPMUPOBAHHOCTh YMEHHH OMpEIeNATh BAJICHTHOCTb W CTEMEHb OKHUCICHHUS XUMHUYECKHX
AJIEMEHTOB B COCIMHECHMSX PA3JIMYHOTO COCTAaBa, BHJ XHMHYECKOW CBsI3W (KOBAJICHTHAs, WOHHAs,
MeTaJuInuecKasi, BOAOPO/IHAS) B COCIMHEHMSIX, TUIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA
(aToMHas, MOJIEKyJsipHAsi, HWOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCIMHEHU;

c(hOopMUPOBAHHOCTh YMEHHM yCTaHABIMBATH NMPUHAIC)KHOCTh HEOPTAHMYECKUX BEIIECTB MO HUX
COCTaBY K OMpeAeN€HHOMY KIIACCy/TpyIIe COSAMHEHUN (IIPOCThIC BEIIECTBA — METAIBI U HEMETAILIBI,
OKCH/IbI, OCHOBAHUS, KHCIIOTBI, aM(OTEpPHBIC THUIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUH pPACKpBIBATh CMBICH mepuoandeckoro 3axona J[. M. MenneneeBa u
JIEMOHCTPHUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (QDYHKITUH;

c(OpMUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh JIIEKTPOHHOE CTPOSHHUE AaTOMOB XHUMHUYECKHX
aneMeHToB 1—4 mnepuonoB Ilepumoanueckoit cucteMbl xumuueckux siemeHToB [[. WM. Menneneena,
UCTIONB3YSl TOHATHS «S-, p-, d-IJEKTPOHHBIE OPOUTAIN», «IHEPTreTHYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HMX COCJWHECHUH M0 TepuojaM u
rpynnam [leproanueckoit cuctemsl XuMuieckux aaeMeHToB 1. 1. Menneneesa;



c(OPMHPOBAHHOCTh YMEHUH XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBa
HEOPTraHWYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAaHHUE TEHETUYECKOH CBS3H
MEXJy HEOPraHWYeCKHMMHU BEIIECTBAMU C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIMX XHMHYECKUX
peakuuii;

c(OpPMHPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATh XMMUYECKHE PEaKIH 0 Pa3IUuYHbIM MPHU3HAKaM
(4ucy W COCTaBy pEarupyrollfx BEHIeCTB, TEIIOBOMY d((EKTy peakIiu, W3MEHEHHIO CTeleHEH
OKHCJICHUS JIEMEHTOB, 00OpaTUMOCTH PEaKLUH, YIaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMECHUH COCTAaBJIATh YpPAaBHEHHS PEAKIMA pa3IMYHBIX THIIOB, IIOJHBIC W
COKpAIllEHHBIE YPAaBHEHUS pEakiMii MOHHOTO OOMEHa, YYHMTBIBasl YCIOBHS, IPU KOTOPBIX 3TH PEaKIUU
WIYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOAMTH PEAKLMH, IMOATBEPKIAIOIIME KAueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATh ONBITHBIM ITyTEM HOHBI, MPHUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPAaX HEOPraHUYECKUX BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHUI PacCKpHIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIHA
MOCPEICTBOM COCTABIICHHSI 3JIEKTPOHHOTO OajlaHca ATUX PEaKIHii;

c(OPMHUPOBAHHOCTE yMEHUH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pEaKkIud OT
pa3IMYHbIX (PaKTOPOB; XapaKTep CMELICHHUS XUMHUYECKOTO PAaBHOBECHS B 3aBHCUMOCTH OT BHEILHETO
Bozaeiictus (nmpuHuumn Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaTh XHUMHUYECKHE IPOLECCHI, JIeXKAIIHMe B OCHOBE
MPOMBIIIJICHHOTO TIOJYYEHUSI CEPHOW KHCJIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH IMPEICTABICHHUHA
00 00IUX HAYYHBIX MPUHIUIAX U SKOJOTHYECKUX MPOoOIeMax XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTH YMEHUI NMPOBOINUTH BBIYHUCIICHUS C MCIIOE30BAHUEM MOHSATHS «MacCOBast IOJIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILLICHUN ra30B MPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA WIIN
00BEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEHIECTBA, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOIIUX B
peaKIMu BEIIECTB, TEIJIOBOTO 3(dekTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIECTB,
NPEBPAICHAS U COXPAHEHUS DHEPTUH;

c(OPMHPOBAHHOCTh YMEHHUH cOOJdI0aTh MpaBWiia TOJb30BAHUS XUMHUECKOW TMOCYI0M u
1abopaTOpHBEIM 00OPY/JIOBaHMEM, a TakKXKe MpaBWiia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSMH IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IIAHUPOBATh M BBHIMOJIHATH XUMHUECKUI SKCIIEPUMEHT (Pa3iioKeHHE
NEepOKCHJIa BOJAOpPOJAa B MPUCYTCTBUHM KaTalu3aTopa, ONpEIENICHHE CpeIbl pPacTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCATFHOTO WHAMKATOPA, BIMSHUE DPA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIuu, peakiui HOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIUU Ha cyJb(haT-, KapOOHAT- U XJIOPUA-aHHOHBHI,
Ha KaTHOH aMMOHHS, PEIICHHE DKCTIIEPUMEHTAIBHBIX 33a1ad 1Mo TeMaMm «Metamibly u «Hemeramie»y) B
COOTBETCTBUH C IMPaBUJIAMHM TEXHHKH O€30MAaCHOCTH HpU OOpallleHHH C BEIIeCTBaMH U Ja00paTOPHBIM
000pyTIOBaHHEM, TIPEICTABIATh PE3yJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (hopMe 3ammcu ypaBHEHHH
COOTBETCTBYIOIIUX peakuuil U GOpMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHHUH  KPUTHYCCKH  aHAJIM3WPOBATh  XUMHYECKYI0  HH(OpPMAIHIO,
MOJy4aeMyIo M3 pa3HbIX HCTOYHHMKOB (CpecTBa MacCOBOM KOMMYHHKAIUU, IHTEpHET U JApyTux);

c(hOopMUPOBAHHOCTh YMEHHUN COOJIOATh MPaBUJIa IKOJOTHYECKH IEIECO00pa3HOTO TOBEACHHS B
OBITY M TPYJIOBOH JEATEIIBHOCTH B LENSAX COXPAHEHHUS CBOETO 3JI0POBbSI M OKPYXAaroIlell MpUpOAHOM
Cpelbl, OCO3HABaTh OIACHOCTh BO3JCHCTBUSI HA JKUBBIC OPraHW3MBI OTPEACIEHHBIX BEIIECTB, TIOHMMAs
cmbicn mokazatens IIJIK, mosicHATP Ha mnpuMepax cHocoObl YMEHBLICHHS W NPEAOTBPALICHUS UX
BPEITHOTO BO3/ICHCTBHSI HA OPTaHU3M UEIIOBEKA;

JUIs 00yYaroImuxcs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBBS: YMEHHE MPUMEHSTh 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUICCKUX SIBIICHHIA;

JUIA CJeNbIX U CAa0OBHIAMIMX OOYYarOIMXCSA: YMEHHME HCIOIb30BaTh pelibe(hHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaitis 1 3anucu XuMudeckux Gopmyit.
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