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HHOACHUTEJ/IBHAS 3AIINCKA

IIporpaMmMa 10 XWMHUH Ha YPOBHE cpemHero oOmiero oOpa3oBaHWs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akona oT 29.12.2012 Ne 273-03 «0O06 ob6pazoBanuu B Poccuiickoit ®Dexpepauumy,
TpeOOBaHMII K pe3ynbTaTaM OCBOeHHs (pemepanpHOl 00pa3oBaTeIbHOW MPOrpaMMBbl CPETHETO OO0IIero
obpazoBanusa (POIl COO), mpencraBieHHblx B DemepaldbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenumu mnpemnonaBaHus YyueOHOro mnpeamera «XuUMHUS» B
oOpa3oBarenbHBIX Opranuzanusax Poccuiickoit Dexepanyn, peaqnu3yoOIX OCHOBHBIE 00pa3oBaTeIbHbIE
MPOrpaMMBbl, U OCHOBHBIX TOJOKeHUH «CTpaTernu pa3BuTusi Bocnutanus B Poccuiickoit denepanun Ha
nepuon o0 2025 roma» (Pacmopsoxenue I[IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOZOB K pa3paboTke MporpaMMbl MO XHMHH, K OIPENEICHHUI0 OOIIel CcTpaTeruu
0o0ydeHus1, BOCITUTAHHS U Pa3BUTHSI O0YJAIOIINXCS CpeICTBaMU ydeOHOro mpeamera «Xumus» i 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIenrtyaimsHble monoxerns OI'OC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJNeH, COAEp)KaHWs, pPEe3yJbTaToB OOydeHHsT M TpeOOBaHMH K YpPOBHIO
HOJTrOTOBKY BBIILYCKHHUKOB.

Xumudeckoe oOpa3oBaHHE, TOJTydaeMoOe BBITYCKHUKAaMHU OOIIeoO0pa3oBaTeNbHON OpTaHH3aIlHH,
ABJSIETCSl HEOTHEMJIEMOM 4acThi0 MX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILIAIOLINM 3TAIllOM peaan3aluu
Ha COOTBETCTBYIOLIEM €My 0Oa30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPHUCYLIMX LEJIOCTHOM cUcTeMe
XHUMHAYECKOr0 00pa3oBaHUs. DTH IICHHOCTH KacaroTCs MO3HAHMS 3aKOHOB HPUPOABI, (HOPMHUPOBAHUS
MHUPOBO33pEHUSI U OOLIeH KyJIbTYpbl YENIOBEKa, a TAKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3IO0pPOBBIO M MPHUPOAHOHN cpenme. Peammsyercst xumuueckoe oOpa3zoBaHHE OOYYAIOLIMXCSl Ha
YPOBHE CpeAHero oOmero oOpa3oBaHHUs CPEICTBAMH YYEOHOTO mpenMmeTa «XHMUs», COAEpKaHHE U
MIOCTPOCHUE KOTOPOIO OMpEAEICHBI B MPOTpPaMMeE MO XUMHHU C YUETOM CHEUU(PHUKH HAYKH XUMHH, €€
3HA4YCHUS B IO3HAHUM IIPUPOJBI U B MAaTEPHAIbHOM KU3HH OOLIECTBA, a TAKXKE C yUETOM OOIIUX Lenel u
NPUHIMIIOB, XapaKTEpU3YIOLUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpegHero olmiero oOpa3oBaHHS B
Poccuiickoii ®enepanuu.

XuMHsSI Kak 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HIpaeT OcoOyi0 pOJIb B COBPEMEHHOM
IUBIIM3AINYA, B CO3JAaHWM HOBOW 0a3pl MarepwanbHOW KymnbTypbl. OHa BHOCHT CBOH BKJIQJ B
(dbopMHpOBaHHE PALMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3JAHUE LEJIOCTHOIO MPEICTaBICHHA 00
OKpY’KalollleM MHpE KaK O €MHCTBE MPHUPOJBI U YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
TIOHUMaHHs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpA, OCO3HAHHS B3aMMOCBS3H MEXIY CTPOCHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IIPUMCHCHUA.

TecHO B3aMMOJEHCTBYSI C APYI'MMM €CTECTBEHHBIMM HAyKAMHM, XHMHs CTaJla HEOTHEMIIEMOM
YacThI0 MHPOBOHM KYJIBTYPHI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPyJa M KH3HU KaXKJIOTO UJIeHa
obmrectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MaTeNbHas, KaK HayKa BRICOKMX TEXHOJIOTHI HalpaBiieHa
Ha pelieHue TIo0ABHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKO,
MUIIIEBOH, SKOJIOIMYECKOM O€30MaCHOCTH M OXPaHbl 37I0POBbSL.

B cooTBeTCTBHM C OOIIMMU LEISIMH U MPUHITMIIAMUA CPETHETO OOIIEro 00pa30BaHUs COJCPIKAHNE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb H3YUEHHsI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJBTYPHYIO MOATOTOBKY O0YYaOUUXCs, HEOOXOAMMYIO UM JUIsl BBIPAOOTKH MHPOBO33PEHUCCKHUX
OPUCHTUPOB, YCHICUIHOIO BKIIIOYCHUA B KXKHU3HbL COIIMYMaA, NPOAOJIKCHUA O6paSOBaHI/IH B Pa3IMYHBIX
o0acTsX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocTaBigomuMu npeaMera «XuUMHsD» SABJISIOTCS 0a30Bblie Kypchl — «OpraHuueckas XUMHSD» U
«06111351 " HCOPraHu4eCKas XuMus», OCHOBHBIM KOMIIOHCHTOM COACPKAHUA KOTOPBIX ABJIAIOTCA OCHOBBI
0a30BOI HayKW: CHCTeMa 3HAHWUM 110 HEOPTaHMYECKOW XUMUH (C BKIIIOYEHHEM 3HAHUI U3 00IIeH XUMIH)
U opranudeckod xumud. DopMUPOBAHME MJAHHOW CHCTEMBI 3HAHUN [pPH U3YYECHUU IIpeIMeTa
obecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCETO MHOTOOOpa3usi BEIECTB HA OCHOBE OOIIMX TOHSITHH,
3aKOHOB U TEOPUM XUMUU.

CrpykTypa conepxkanust KypcoB — «Opraamueckas Xumus» 1 «O01as 1 HeopraHuIecKas XUuMUsDy
chopMHupoBaHa B NpOrpaMMe IO XHMHHM Ha OCHOBE CHCTEMHOIO IMOAXOJa K HM3YYEHHIO Y4eOHOro
Marepuaja M OOYCIIOBIEHa MCTOPHMYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpeAeTIEHHBIX



TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYecKOi XMMHUHU BEIIeCTBa PacCMaTpPHBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPHUU CTPOCHHS OPraHUYECKUX COEAMHEHMH, a TaKkKe Ha YPOBHE CTEPCOXUMHUECKUX H
9NEKTPOHHBIX MPEACTaBICHUH O cTpoeHMH BemiecTB. CBeleHHss 00 M3ydaeMBIX B Kypce BeIIeCTBax
JAI0TCA B Pa3BUTHH — OT YIJIEBOAOPOIOB JI0 CIOKHBIX OMOJOTMYEeCKH aKTHBHBIX coennHeHui. B kypce
OpPraHMYeCKOW XWUMHHM TONY4YaloT pa3BUTHE CQOPMUPOBAaHHBIE HAa YPOBHE OCHOBHOI'O OOILIETo
o0pa3oBaHHs MEpBOHAYAIBHBIE TPEICTABICHUS O XUMHUECKON CBS3U, KINACCU(PUKALMOHHBIX MPHU3HAKAX
BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHSI, 0 XUMUIECKOH PEAKIIH.

[Tox HOBBIM YriioM 3peHHS B MpeAMETe «XUMHs» 0a30BOT0 YPOBHS PacCMaTpPHBACTCS M3YUEHHBIN
Ha YpOBHE OCHOBHOTO 00ILEro 0oOpa3oBaHMs TEOPETHUECKUI MaTepHuan U (aKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOIIas U HeOpraHu4ecKas XHUMHUSD)
o0yyaromuMcs TpPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOJMYECKOT0 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMKA, [IIy0Ke MOHSATh HCTOPUYECKOE H3MEHEHHUE
(YHKIIHIA 3TOT0 3aKOHA — OT 0000IIaroIIeH 10 OOBSICHSIONICH 1 MTPOTHO3UPYIOICH.

Enunast cucrema 3HaHMH O BaKHEMINMX BEIIECTBAX, MX COCTaBE, CTPOCHHM, CBOWCTBaX W
NPUMEHEHUH, a TaKKe O XHMHUYECKUX PEaKUUsIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX NpPOTEKaHHs
nomonHsieTcst B Kypcax 10 u 11 kaccoB aeMeHTaMH COAEPIKAHMSI, MMEIOIIMMHU KYJIbTYPOIOTUIECKUN 1
NPUKIaTHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IMOHMMAHMIO B3aWMOCBS3M XHMHHU C JIPYTUMH
HAayKaMH, pacKphIBalOT €€ poJib B IIO3HABATEIBHOM M IIPAKTUYECKOM JESITEIBHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHWIO YB&KEHHS K TMPOIECCY TBOPUECTBA B 00JACTH TEOPHHM M MPAKTHUECKHX
MPUIOKEHUH XUMUH, TOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX
npoOsiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATH MH(OPMAIMIO W TMPUMEHSATH €€ It
HONIOJIHEHNUS 3HAHWH, PEIICHUS] MHTEIUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIEA0BATELCKHIX 33/1a4.B
[eJIOM COZEp)KaHUE Y4eOHOro mpeaMera «XUMHS» JAHHOTO YPOBHS HW3YYEHHsS OPHUEHTHPOBAHO Ha
(dbopMupoBaHUE Yy OOYYArOIIMXCS MHPOBO33PEHYECKONH OCHOBBI JJIi TMOHUMaHUS (PriIocoCKUX HIEH,
TaKMX KaK: MaTepuajbHOE EIMHCTBO HEOPTaHWYECKOrO W OPraHHYeCKOro MHpa, OOYCIIOBIEHHOCTH
CBOMCTB BELIECTB X COCTABOM M CTPOSHHEM, TO3HABAEMOCTh IIPHPOIHBIX SBICHHHN ITyTEM SKCIIEPUMEHTA
U pelIeHHs MPOTHBOPEUU MEXIy HOBBIMU (paKTaMH W TEOPETHYECKUMH IIPEIITOCHUIKAMH, OCO3HAHHE
pOJIM XMMHH B DPEIICHHH SKOJOTHYECKHX MpoOJieM, a TakkKe MpoOieM cOepex eHHUs >HepreTHYECKUX
PECypCoB, CHIPBS, CO3AaHUS HOBBIX TEXHOJIOTHH W MaTepPHAIIOB.

B miane pemeHus 3aja4 BOCIUTAHHSA, Pa3BUTHS W COLHMAIM3AIMU OOYYAIOIIUXCS TPHHATHIC
OporpaMMoi TO XHMHUHM IOAXOJBl K ONPENCNCHUIO COJCep)KaHHs U IOCTPOSHHS HpenMera
HpeTycMaTpruBaoT (OPMUPOBAHHE YHHBEPCAIBHBIX y4eOHBIX JEHCTBHI, HMEIOMMX 0a30BOE€ 3HAUCHHE
JUISL pa3iINYHBIX BHUIOB JEATEIBHOCTH: PEIICHHs MPo0iIeM, MOUCKaA, aHalk3a U 00pabOTKU MH(OpMAaLUH,
HEOOXOMUMBIX Ul TMPUOOpPETEHHs ONbITa IPAKTHYECKOH M HCCIIEI0BATEIbCKOM JIESTEIbHOCTH,
3aHMMAIOIIEeH Ba)KHOE MECTO B MO3HAHUU XHUMUH.

B mpakTHke mpenojaBaHHs XMMHU Kak Ha ypOBHE OCHOBHOTO oOImiero o0pa3oBaHMs, TaK M Ha
YPOBHE CpeqHero ooOmero o0pa3oBaHMs, NPU ONPEICIICHHU COACPKATEIBHON XapaKTEPUCTUKHU Iieied
U3y4YeHHs TIpeaMeTa HarpaBIeHHEM IEePBOCTENICHHONM 3HAYMMOCTH TPAAWIMOHHO TPH3HAETCS
(GopMupOBaHHE OCHOB XMMHUYECKOH HayKH Kak OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
JeSITeIbHOCTH YeNlOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOJMUYECKOH TOUKU
3peHHs TAKOH MOJIXO0/1 K ONIPEIeNICHHIO eiel n3yueHHs peMeTa SIBIISICTCS BIIOJIHE ONPaBIaHHBIM.

CoriacHo IaHHOHM TOYKE 3pEHUS TJABHBIMH IIEJSIMH M3YYEHHS TpeaMeTa «XUMHs» Ha 06a30BOM
ypoBHe (10 —11 ki1.) IBIISIFOTCSI:

e (GOpMHpOBaHHE CHCTEMBl XMMHUYECKUX 3HAaHUM Kak BaKHEHILIEH COCTaBIISIOLIEH €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXaT KIIOYEBbIE MOHATHSA, (yHAaMEHTaJbHbIC
3aKOHBl M TEOPUHM XUMHH, OCBOEHHE S3bIKa HAyKH, YCBOCHHME M TOHHUMAaHUE CYIIHOCTH
JOCTYIHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HCTOpUEH HuX
PasBUTHS M CTAHOBJICHUS,

e (opMHpOBaHHE M pa3BUTHE MNPEACTABICHUA O HAyYHBIX METOAAX IO3HAHUS BELIECTB U
XUMHAYECKUX pPeaKluid, HeOOXOIUMBIX Ul NMPHOOpPETEHHs YMEHHH OPHUEHTUPOBATHCS B MHUPE



BEIICCTB M XHMHUYECKHX SIBICHUH, WMCIOIMX MECTO B TMPHPOJIE, B MPAKTHUYSCKON W
MTOBCETHEBHOW KHU3HU;

e pa3BUTHEC YMCHHI W CHOCOOOB JCATEIBHOCTH, CBS3aHHBIX C HAOJMIOJACHHEM U OOBSICHEHUEM
XUMHAYECKOT0 SKCIIEPUMEHTA, COOMI0CHNEM MTPaBMI O€30acHOr0 00paIIeHus ¢ BEIIECTBAMHU.

Hapsny ¢ atuM, comepkareibHas XapaKTEpUCTHUKA IEJeH W 3adad HM3Y4YCHHS NpeaMeTa B
nporpaMmMe 1O XUMHH YTOYHEHa M CKOPPEKTUPOBaHA B COOTBETCTBHHM C HOBBIMU IPHOPHUTETAMHU B
cucTeMe cpenHero ooOmiero ooOpaszoBanus. CerofHs B TpENOJaBaHUM XUMUU B OOJbBIIEH CTEICHU
OoTHA€Tcsl MPEANOYTCHHE MPAKTHUYSCKOW KOMIIOHEHTE COJCp)KaHUs OOYYCHHs, OPHUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA OO0IIC0Opa30BaTeIbHON OpraHu3alluy, BIAJCIONIEr0 HEe Ha0OpOM 3HAHUM, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHSAMH aKTHUBHOTO IMOJyYEHHUS 3HAHUHN H
MPUMEHEHUS MX B pCalbHOM KU3HU JIUIS PEIICHUS TPAKTHYSCKUX 33]1a4.

B cBsi3u ¢ 3THM Tnpu W3ydeHMH mpeaMera «XUMEs JTOMHHUPYIOIIEE 3HAYCHHE MPUOOPETAIOT
TaKue IeNIU U 3a/1a4M, KaK:

ajanTanus 0oOydYalomuUXcs K YCIOBHSAM JMHAMUYHO pPa3BUBAIONIETOCS MUpa, (HOpMHUpPOBaHUE
WHTCIUICKTYalbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  CcaMOOOpa3OBaHUIO,  COTPYAHUYECTBY,
CaMOCTOSTEIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KM3HCHHBIX CHTYAIIUSX, CBA3aHHBIX
C BEIIECTBAMH M UX MPUMECHCHUEM;

(dhopMUpOBaHUE y OOYYAIONMIUXCS KIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMEIOIINUX
YHHUBEPCAIBHOE 3HAUCHHUE IS PA3JIMYHBIX BUJIOB JCATCIBHOCTH: PEIICHUS MPOOJIeM, TIOUCKA, aHaIu3a U
00paboTku MH(pOPMALIMK, HEOOXOIUMBIX ISl MPUOOPETEHHUS OIBbITA JCATEIBHOCTH, KOTOpas 3aHUMAaET
BR)XKHOC MECTO B MO3HAHWUHM XUMHH, a TAKXKE JJI OICHKUA C TO3WIMHA SKOJOTHYECKOW 0e30MacHOCTH
XapaKTepa BIUSHUS BEIIECTB U XUMUICSCKHUX MTPOIIECCOB HA OPTaHU3M YEOBEKa U MPUPOTHYIO CPEY;

pasBUTHE TIO3HABATEIBHBIX HHTEPECOB, WHTCIUICKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yYaroIUXCs: CIOCOOHOCTH CaMOCTOSATENLHO MPHOOPETaTh HOBBIC 3HAHUS TI0 XMMHUHU B COOTBETCTBUH C
JKU3HCHHBIMHU MOTPEOHOCTSMH, HCIIONL30BaTh COBPEMEHHBIC MH(POPMAIMOHHBIE TEXHOIOTHH JJIsl TOUCKA
W aHaNM3a y4eOHOW M HAYYHO-TIOMYISIPHON HH(OPMAIIMUA XUMHUYECKOTO COICPIKAHHUS,

dbopMHpOBaHHE ¥ PAa3BUTHEC Yy OOYYAIONIMXCS ACCOIMATHBHOIO W JIOTHYECKOTO MBINUICHUS,
HaAOIOJaTETFHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAWMBI, B YACTHOCTH, IPHU
TUTAHUPOBAHUH U TIPOBEJICHUU XUMHUIECKOTO SKCIICPUMEHTA;

BOCITUTAHUE y OOydaromuxcs yOexIEHHOCTH B T'YMAHHCTHUECKOW HAMPaBJICHHOCTH XUMHUH, €€
BRXHOUM pOJM B PEIICHHH TIOOATBHBIX MPOOJIEM PAIMOHAIBLHOTO MPUPOIONONIBG30BAHUS, TTOMOTHEHUS
JHEPreTHYECKUX PECYpCOB W COXPAaHEHHS MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH
OepeKHOr0 OTHOIICHHS K TIPHUPOJIE U CBOEMY 3JI0OPOBBIO, & TAKXKE MPHOOPETEHHS OIBbITA MCIOJIh30BAHUS
MOJYYCHHBIX 3HAHWU JUIsl MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYAIMSAX, CBA3aHHBIX C XUMHUYECKUMH
SIBTICHUSIMU.

B y4yeOHOM 1utaHe cpeanero obiero oopasoBanus npeaMer « XuMusy» 0a30BOr0 YpOBHS BXOJIMT B
COCTaB MpeaMeTHOU 00acTu «EcTecTBeHHO-HAYYHBIC TIPEAMETHD.

OO01ee 9rcno 4acoB, OTBENEHHBIX ISl M3YYEHUS] XMMHU, Ha 0a30BOM yYpPOBHE CPEIHErO OOIIETO
oOpa3zoBanus, cocTaBisieT 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmenro), B 11 xmacce — 34 gaca (1
4yac B HEEIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTnveckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenmeT opranndyeckoil XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYECHUE B MOITYYEHUU HOBBIX
BELIECTB U MaTepuanoB. Teopus cTpoeHUsl opraHuueckux coeanHeHudl A. M. BytnepoBa, e€ ocHOBHBIE
nonoxeHusi. CTpyKTypHble (OpMYJBl OPraHMYECKHX BEIHISCTB. | oMonorus, nM3oMepus. XUMHUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHSIX — OIMHAPHBIE U KPAaTHBIE CBSI3U.

[lpeacraBnenue o KiIacCHQHUKALUK OpraHUYECKUMX BellecTB. HoMeHKnaTypa OpraHM4ecKuX
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMS BaKHEHINIMX MPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCTepUMEHTaIbHbBIE METOABl H3YYEHHUS BEIIECTB M HUX MPEBpAllEHUI: O3HAaKOMJIEHHE C
o0pa3amMu OpraHWYecKUX BEIISCTB M MaTepHajlaMd Ha HUX OCHOBE, MOJCITUPOBAHUE MOJICKYI
OpraHNYCCKUX BCIICCTB, Ha6J]IOZ[€HI/I€ U ONHMCAHUC ACMOHCTPALMOHHBIX OIIBITOB IIO MNPCBpalICHUIO
OpraHUYECKUX BEIIECTB MIPU HAarpeBaHWH (IUIaBJIeHHE, 00yTIMBAaHIE U TOPCHUE).

Yraesoaopoast

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — NpOCTeNIINe NpeacTaBUTENN
ANKaHOB: (U3UYECKHUE U XHMHYECKHE CBOWCTBA (peaklMy 3aMEHICHUS W TOPEHUs), HAaXOXKICHHUE B
MIPUPOJIE, MOJIyYEHHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psAn. OTWIEH M MpONWIEH — MpocTelne
NpEACTaBUTENI  alKCHOB: (H3MYecKHe W XUMHYECKHE CBOWCTBa (peakuuM THIPUPOBAHUS,
raJJorcHupoOBaHusd, ruipaTaliii, OKMCJICHUA U HOHI/IMCPH?;&HI/IH), IMOJTYy4YCHUEC U ITPUMCHCHUC.

Anxamuensl: OytanueH-1,3 u meTunOyraaneH-1,3: cTpoeHre, BaKHEUIINEe XUMIYECKHE CBOMCTBA
(peakuus noauMepusanun). [lomyyeHne CHHTETHYECKOTO KayuyKa U pe3UHBI.

AJKVHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHU DPsNl. AIETWICH — MPOCTEHIIHA
NpPEACTAaBUTENb AJKHHOB: COCTaB, CTPOEHHE, (U3NUYECKUE M XUMHUYECKHE CBOWCTBAa (pEeaKkLuH
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALINHN, TOPEHHS), T0JlyYeHUE U IPUMEHEHHE.

Apensl. bensom: cocraB, cTpoeHue, (QU3MUYECKHME W XHMMHYECKHE CBOMCTBAa (peakUuH
raJloreHUPOBaHMS U HUTPOBAHMUS), IOJyUeHUE U IPUMEHEHUe. 10y0: cocmas, cmpoenue, usuieckue u
Xumudeckue Ceolucmea (peakyuu 2an02eHuUposanusi U HUMPOBAHUs), NOJVYeHUe U HpUMEHeHUe.
ToxcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, NMPHUHAIEKAIIUMU K PA3INIHBIM
KJIaCCaM.

ITpupoaHble UCTOYHUKH YTiieBoAopoAoB. [Ipupoanslii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTs 1
e¢ mnpoucxoxiaenue. CrnocoObl mepepaboTKM  He(QTH: IMEPEroHKa, KPEKHHI  (TePMUYECKHH,
KaTaJIMTHYEeCKUit), muponu3. [IpoaykTel nepepaboTku HedTH, NX NPUMEHEHHE B MIPOMBILIJICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IpOAYKTHI €ro nepepadoTKy.

OKCHepUMEHTAIbHBIE METOABl H3YYEHHUS BEIIECTB W HUX MPEBPALICHUI: O3HAKOMIJIEHHE C
o0pa3uamu mIacTMacc, KaydyKoB U pe3uHsbl, Komekiuu «Hedte» u «Yromaby, MoaenupoBaHue MOJIEKYI
YIJIEBOOPOIOB U TaJOT€HONPOM3BOAHBIX, IPOBEACHNE NPAKTHYECKOH paboThbl: MOJSydYeHHE 3TWIIEHA U
U3y4YECHHE €r0 CBOWUCTB.

Pacuérnele 3anaun.

Borunciienust mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEeIIECTBA HWJIM MNPOJAYKTa pCaKIWM IO H3BECTHBIM MACCE, O6’béMy, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX

BEIIECTB WJIH MPOAYKTOB PEAKIINH).

Kucnopoaconep:xamue oprannyeckue coeJMHEHU S

[MpenenbHbIE OHOATOMHBIE CITUPTHI. METaHON U ATAHOI: CTpOEHHE, (HU3NYECKUE U XUMHUECKHE
CBOIicTBa (peakuu C AaKTUBHBIMH METalJIaMH, TaJOT€HOBOJOPOJAaMH, TOpPEHHUE), TPHUMEHEHHE.



Bopoponubie cBsi3M MeXAy MOJEKylnaMd crnupToB. [leiicTBue MeTaHOona W 3TaHONAa HAa OpPraHu3M
YeNoBeKa.

MHoroaToMHble CIHUPTHI. DTWICHTIUKONIb M TIHULEPHH: CTPOCHHE, (QU3NYECKHUE M XUMHUECKHUE
CBOWCTBa (B3aMMOJICHCTBUE CO ILNENOYHBIMH METAIJIAMH, KAYeCTBEHHAs peakUus Ha MHOTOAaTOMHEIC
cnupThl). JleficTBre Ha opranus3M 4enoBeka. [[puMeHeHne riuiepruHa U 3TUIICHT KOS

®eHOM: CTpoeHHE MOJIEKYNbl, (U3NYeckne M XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHoma.
[Tpumenenue deHomna.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAerH: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHUE
CBOWCTBa (peaKH OKHCIICHUS U BOCCTAHOBIICHHSI, KAUECTBCHHBIC PEaKIiH), TOJyYCHUE U TPUMEHEHHE.

OmHOOCHOBHBIE TMpeJeibHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAsi W YKCYCHas KHCIIOTBI:
cTpoeHue, (U3MYECKMe W XUMHUYECKHE CBOWCTBa (CBOMCTBaA, OOIIMe sl Kiacca KHCIOT, pPeaKIus
ITepUUKALNK), TTONyuYeHHEe U NpuMeHeHue. CTeapuHOBas W OJEWHOBAask KUCIOTHI KaK MpeACTaBUTENN
BBICIIMX KapOOHOBBIX KHCIIOT. MBLIA KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIee ACHCTBHE.

Crnoxuable 2QUpbl Kak TPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3QHUpoB. JKUpEL.
I'maponus xxupos. [Ipumenenue xupoB. bruonornueckas poib KHUPOB.

YrneBoapl: coctaB, KinaccH(uKalmus yrieBoAoB (MOHO-, AW- W Tojucaxapuisl). [mrokoza —
NPOCTEHIINI MOHOCAaXapHl: OCOOCHHOCTH CTPOCHHUSI MOJICKYJbI, (PU3HYECKHEe M XMMHUYECKUE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcugom Mmemu(ll), okucieHne ammuavyHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHPOJE, MPUMEHEHHE, OMOIOTHYECKasl POIlb.
®dotocunres. PpyKT03aKaAKHU30MEPTITIOKO3HI.

Kpaxman u nemmosno3a Kak OpUpOAHbIE moauMmepbl. CTpoeHHe Kpaxmana W ILeJUIIOJIO3bL.
dusnyeckre 1 XUMHIECKHE CBOICTBA KpaxMaia (THAPOIN3, KAUECTBEHHAS PEaKIMs C HOIOM).

OKcIepuMeHTaNbHbIE METOb! U3YUEHHsI BEIIECTB U UX NPEBPAIICHUI: NpoBeaeHNE, HAaOII0IeHIE
U ONHMCAaHHE IEMOHCTPALMOHHBIX OIBITOB: FOPEHHE CHHPTOB, KauCCTBEHHBIC PEAKLUUU OAHOATOMHBIX
crupToB (OKHcIeHre Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOCHCTBYE TIUIEpUHA
¢ runpokcugom menu(ll)), ampnernoB (OKWCIIEHWE aMMHAaYyHBIM pacTBOpoM okcuma cepedpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBue Kpaxmaia C HOIOM), TPOBEACHHE TMPAKTHIECKOH paboTHI:
CBOICTBa pacTBOpa YKCYCHOH KHUCIIOTBHI.

PacuértHeble 3agaun.

BorunciieHust mo ypaBHEHMIO XUMHMYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WMJIM NMPOAYKTa PEaKIHMH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOIHBIX
BEIIECTB WM MPOIYKTOB PEaKIHN).

A3zoTcozepKaliiue OpraHuuecKiue COeaNHEHHS.

AMHUHOKHUCIIOTBI Kak aMQOTepHble OpraHuuecKkue coeauHeHus. Pdusnueckne W XUMHUYECKHE
CBOWCTBA aMHUHOKHUCIIOT (Ha MpUMepe IuurHa). bruonornueckoe 3Hauenne aMMHOKUCIOT. [lenTumpt.

Benku kak mpuponHbIe BHICOKOMOJIEKYJISIpHBIE coennHeHus. [lepBuunas, BropuyHas U TpeTHUHAs
CTpyKTypa 6enkoB. XMMUYECKUE CBOWCTBA OEJIKOB: TUAPOJIN3, ACHATYypalHs, KaueCTBEHHbIE PEAKLUN Ha
Oenkm.

OKCIIepUMEHTAIbHBIE METOJIbl N3yUCHHS BEIIECTB M UX NPEBpAICHUN: HAOMIOACHNE U ONHCAHUE
JACMOHCTPAIIMOHHBIX ONBITOB: J€HATYpalusd 66HKOB IIpy Harp€BaHru, IBETHLIC PEAKIINU O€JIKOB.

BbicokomoJieKyIsipHbIE COeTMHEHHUS

OcHOBHBIE IIOHATHA XHUMHHN BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁl MOHOMCED, IIOJINMCED,
CTPYKTYPHOE€ 3BC€HO, CTCIICHb IIOJIMMCPU3ALUN, CPCIAHAA MOJICKYJIApHasd Macca. OcHOBHBIE METOAbBI
CHUHTE3a BBICOKOMOJICKYJIAPHBIX COCZII/IHCHI/Iﬁ — IMoJIMMepu3alusa U NMOJIUMKOHACHCAIUA.

9KCHepI/IMeHTaHBHBIe MECTOJbI HU3YUYCHUA BCEHICCTB U HUX HpeBpameHHﬁ: O3HAKOMJICHUE C
o6pa3uaM1/I MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITIaCTMACC, KAy4yKOB.

MeKIpeIMETHBIE CBSI3H.

Peanmzamusi MeXnpeAMETHBIX CBS3€M NpW H3y4eHHH opraHudeckod xummm B 10 Kimacce
OCYIIECTBIISIETCSl Yepe3 HCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHITHH, TaK W TMOHITHH,
SABIAIOMIUXCA CUCTEMHBIMU JJIS1 OTACIIBHBIX IMPEAMETOB €CTCCTBEHHO-HAYYHOI'O IHUKJIA.



OOmye ecTecTBEeHHO-HAY4YHbIC NOHSATHA: SIBICHHE, HAY4HBIH (pakT, THIoTesa, 3aKOH, TEOPHs,
aHanmu3, CHUHTE3, KiacCUpHKalWs, M[EePHOAUYHOCTh, HAOMIOACHUE, W3MEpEHHe, DKCIIEPUMEHT,
MOJIETUPOBAHUE.

Owusnka: Mmarepus, SHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyJa, JHEPreTHYeCKUi ypOBEHb,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSIHHWE BEIIECTBa, (pU3MYecKue BENWYMHBI M E€OUHHLBI HX
U3MEPEHHS.

Buonorus: kierka, opranusMm, Ouocdepa, oOMEeH BemlecTB B OpraHu3me, (HOTOCHHTES,
OHMOJIOTMYECKH aKTUBHBIE BellecTBa (OCTKH, YII€BOABL, )KUPHI, HEPMEHTEHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHONOTHs: MUILEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO THTAHWS, MOIOIIME CPEICTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

TeopeTnvyeckue 0CHOBbI XUMHUH

XUMUYECKHH 37eMeHT. AToM. SIIpo aToma, W30TOMBL. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUCCKHE
YPOBHH, MOJYpPOBHH. ATOMHBIC opOuTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH pacHpenesiCHUs
3JIEKTPOHOB MO OpOHUTaNsIM B aroMax »3JEMEHTOB TEpPBbIX UYETHIPEX MEPUOAOB. OJIEKTPOHHAS
KOH(HTYpaIusi aTOMOB.

Ilepuonnueckuii 3akoH u llepuoguueckas cucremMa xumuueckux snemeHToB [I. M. Menneneesa.
CBs13p NepHOANUYECKOT0 3aKoHa U [lepuoaudeckoit cuctemMsl XumMuueckux anemeHToB . . Menneneena
C COBPEMCHHOM TEOpPHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XMMHUYECKHUX
AJIIEMEHTOB M 00pa3yeMbIX MMH TPOCTHIX M CIOXHBIX BEIIECTB IO TPyNIaM W TEepHoAaM. 3Ha4YeHHE
MEPUOIUYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BemecTBa. XUMUYECKas CBA3b. BHUIIBI XMMHUYECKOW CBS3W (KOBAJIIGHTHAsI HEMOMSAPHAS U
MOJISIpHASL, WOHHAS, MeTaJutmdeckas). MexaHm3Mbl 00pa30BaHWS KOBAJICHTHOW XHMHYECKOW CBSI3U
(oOMeHHBIN W JTOHOPHO-aKIENTOPHEIN). BomopomHas cBs3b. BaneHTHOCTB. DNEKTPOOTPUIIATENEHOCTS.
Crenenb okucieHusa. oOHbI: KATUOHBI U AHUOHBI.

BemiectBa MONEKYISPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MTOCTOSIHCTBA COCTaBa BEILIECTBA.
TuIbl KPUCTATUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON pEeIIETKU.

[lonsiTue o0 pucnepcHBIX cucTeMmax. VCTUHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBas mois
BEILECTBA B PACTBOPE.

Knaccudukarmmss HeopraHwvecknx coeanHeHUil. HoMeHKIaTypa HEOPraHWYeCKHX BEIIeCTB.
I'eneTnueckas CBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAMJICKAIINX K PA3TUYHBIM KIIaccaM.

Xumudeckas peaxius. Kiiaccupukanus XuMUIeCKUX peakiinii B HEOPraHMYECKOW U OPraHNnYeCKOn
XUMUHU. 3aKOH COXpPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUA M MPEBPALLCHUS DSHEPrUM IpU
XUMUYECKUX PEAKIUSIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTD OT Pa3inyHbIX (pakTopoB. OOpaTuMble peakiui. XUMHUIECKOe
paBHOBecue. DakTOphbl, BIUAIOIINE Ha COCTOAHUE XuMuueckoro paBHoBecust. [Ipunnun Jlelllarense.

Onexrpoauruueckas auccouranys. CuiibHbIE U cliadble deKTpoauThl. Cpea BOIHBIX PacTBOPOB
BEIIECTB: KHCIasl, HEUTpaibHas, MIEI0YHasl.

OKHCANTETBHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCTepUMEHTaIbHbIE METOJbl WM3YYEHHUS BEIIECTB M WX MPEBPAICHUH: JEMOHCTpPAIUs TaOJHIl
«llepuoanueckass cucrema xumudeckux osnemeHtoB J[. M. MengeneeBa», wu3ydeHue Mojelen
KPUCTAJUTMYECKUX PEMIETOK, HAOIIOMCHNE W ONMUCAHUE JEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB
(pa3mokeHHE TEpPOKCHIAa BOJOpPOJa B IPHUCYTCTBUM KaTalHW3aTopa, OIpelelieHHe Cpeasl pPacTBOPOB
BEIIECTB C IMOMOIIbIO YHUBEPCAILHOTO WHAMKATOPA, PEaKIMH HMOHHOTO OOMEHa), IpOBEJCHUE
MPaKTHYECKOH paboThl «BiusHIe pa3nmuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIIm.



Pacuérnsie 3anaun.

Pacuétel mo ypaBHEHUSIM XHUMHYECKUX pEaKIMi, B TOM YHCIEC TEPMOXUMHUYECKHE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSTHUSL «MACCOBAsI TOJISI BEIIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenne nemeramoB B [lepuoguueckon cucremMe xuMuueckux sneMenToB . H.
MenzeneeBa U OCOOCHHOCTH CTPOCHMSI aToMoB. (DU3MYECKHE CBOWCTBA HEMETAIUIOB. AJUTIOTPOIHUS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cepsl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BAKHEHUIINX HEMETAIUIOB (TAJIOI€HOB, Cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPIKAIINX KUCIOT, BOAOPOIHBIX COCITUHEHHIH).

[IpumeHeHne BaXKHEHIINX HEMETAILIOB U UX COCTMHEHUH.

Mertamnbl. [lonoxxenne meraioB B Ilepuoguyeckoid cucteMe xummudeckux snemenTtoB . .
MenpeneeBa. OCOOCHHOCTH CTPOCHUS SJICKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOmume (Gpunveckue
cBoiicTBa MeTaioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUUCCKUH sl HAMPSKEHUA METalIOB.

XUMHYECKHE CBOMCTBA BaXKHEMIIMX METANIOB (HATPHUM, Kamui, KalbLUW, MAarHUW, aTlOMUHUMN,
IIUHK, XPOM, JKEJI€30, MEJIb) M UX COCIUHEHUM.

OO61mue criocoObI oTydeHus MeTauioB. [IpuMeHeHre MEeTaIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAILHBIE METOABl M3YyUCHHUs BEIIECTB W MX MPEBpAIICHUI: H3ydeHHE KOJUICKIIUU
«MeTayyiel M CIUIaBbI», 00Pa3I[0B HEMETALIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3aJlad, HAOJI0JICHUEC U
ONKCAaHUE JCMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OIBITOB (B3aMMOJCHCTBUE THIPOKCHIA ATIOMUHUS C
pacTBOpaMH KHCJIOT U IIEJIOYeH, KaYeCTBEHHBIC PEAKIIMY Ha KATHOHBI METAJLIOB).

Pacuérnbie 3anaun.

Pacuérer Macchl BemecTBa Wi 00bEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEUIECTBA, MAcCe HIIH
00BEMY OIHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, PACUETHI Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLUH, €CIIU OJTHO U3 BEUIECTB UMEET IPUMECH.

XuUMHA 4 )KU3Hb

Ponmp xumum B 00eCIe4eHHWH O3KOJOTHYECKOH, JHEPreTHYECKOW W THINEBOH Oe30MacHOCTH,
pa3BUTUHU MeIULUHEL. [IOHATHE 0 HAYYHBIX METOJAX MMO3HAHMSI BEIIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIIAX TPOMBIIUIEHHOTO TOMYYSHHUS BaKHEHUITHX
BEIISCTB.

YenoBek B MHUpE BELIECTB M MaTEpPUANIOB: BaXKHEHIIME CTPOUTENbHBIE MaTepualbl,
KOHCTPYKL[MOHHbIE ~MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaigbl MJ1 SIEKTPOHUKH,
HaHOMAaTepHaibl, OPraHUIEeCKUE U MIUHEPAILHBIC YI00PEHNUS.

XuMusl U 3J0pOBbE UEIOBEKA: MpaBHJia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENapaToB, MpaBUiia
0e301MacHOT0 UCIONB30BAHMSI ITPETIapaToB OBITOBON XUMHUH B ITOBCETHEBHON KU3HU.

MexmpeAMETHBIE CBSI3H.

Peanmzamus MeXnpeIMETHBIX CBA3€H INMpH HM3y4YeHHH OOmiedl W HeopraHmdeckod xumuu B 11
KJIACCE OCYIIECTBIISETCS 4Yepe3 HKCIIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHHA, TaK W
MIOHSITUH, SIBISIFOIINXCSI CACTEMHBIMU JJI OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTeCTBEeHHO-HAy4YHBbIC TOHATHS: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, Kiaccuukaius, MEePUOAMYHOCTh, HAOJIOJACHHWE, SKCIICPUMEHT, MOJICIIMPOBAaHUE, H3MEPCHUE,
SIBJICHUE.

Ousmka: Marepus, DJHEpPrus, Macca, aToM, »JJEKTPOH, IPOTOH, HEUTPOH, HOH, WU30TOII,
PaInoOaKTUBHOCTH, MOJIEKYJIa, YJHEPTETHICCKUI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSTHUE
BelIeCTBa, (U3NICCKUE BEJIUUMHBI U SAUHHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOcHUCTeMa, Omocdepa, MaKpo- U MHUKPOIIEMEHTH, BUTAMUHBI,
00OMeH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHepabl, FOpHBIE TIOPO/IbI, TIOJIE3HbIE HCKOTIAeMbIe, TOILIUBO, PECYPCHI.

TexHonmorus: XUMWUYECKas MPOMBIMUICHHOCTh, METALTYPrUsi, IPOU3BOJCTBO CTPOUTEIHHBIX
MaTepHaIOB, CEIbCKOXO3IMCTBEHHOE IMPOM3BOJICTBO, IHUINECBAsT ITPOMBINLICHHOCTD, (papMalieBTHIECKast



MMPOMBIIIIJICHHOCTb, MPOHU3BOJACTBO KOCMCTHYCCKHUX IIPLCIIapaTOB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI I10 XMMUN HA BA30BOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUs K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamMm
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METampeAMETHBIM M MpeaMeTHeIM). Haydno-
METOANYECKON OCHOBOH il pa3paldOTKU IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS MPOTPaMM CPEIHErO
o0rmiero o0pa3zoBaHus ABJSETCS CHCTEMHO-ACATEIbHOCTHBIN MOIXOI.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOAXO0JIOM B CTPYKTYpPE JINYHOCTHBIX PE3YJIbTaTOB
OCBOCHHMSI TIpeaMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUSl BBINENEHBI CIIEAYIOIINE
COCTaBJISIOLINE:

OCO3HaHWE OOYYAIOIUMHUCSH POCCHHCKON TpakKIaHCKOH HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH ¥ CAMOOIIPEEIICHHIO;

HaJIN4Me MOTHUBALMK K 00YUIEHHUIO;

LIEJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOSKIEHHWH JUYHOCTH HA OCHOBE KIIOUYEBBIX
[EHHOCTEH W UCTOPUYECKUX TPATUINI 0a30BOM HAYKH XVMHM;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIMXCS PYKOBOACTBOBATBCS B CBOCH JAEATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, IPUCYIIUMH LEJIOCTHONH CHCTEME XUMHUUECKOT0 00pa30BaHus;

HaJIM4ME TPABOCO3HAHMS 3KOJOIMYECKOH KyJIBTYpbl M CIIOCOOHOCTH CTaBUTh LIEIH U CTPOHUTH
JKU3HEHHBIC TIJIaHBbI.

JIMyHOCTHBIE pe3yJbTaThl OCBOCHHUS IpEeOMETa «XUMHS» JOCTUTAIOTCS B €AMHCTBE Y4EOHOH M
BOCIIUTATENbHON NESITEIbHOCTH B COOTBETCTBUU C I'YMAHHUCTHYECKHMH, COLUOKYJIbTYPHBIMHU, AYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMU W HIeaJaMU POCCHHCKOrO TIPa)KAaHCKOro OOILIecTBa, NPUHATHIMUA B
o0miecTBe HOPMaMd M MpaBWJIaMH IIOBEACHUS, CIOCOOCTBYIOIIMMM IIPOLIECCAM CAaMOIIO3HAHUS,
CaMOPa3BUTHSI ¥ HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00yYarOIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OIBITA
MIO3HABATENBHON M MPAKTUYECKOH AEATENIbHOCTH 00YdYaIOIKXCs MO pealn3alyy MPUHATHIX B 0OLIECTBE
LICHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

0CO3HaHMUsI OOYUYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPaBOTIOPSIIKY;

MIPEJICTABJIEHUS O COIIMATBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESATENBHOCTH TPH CO3JaHUHM YUYEOHBIX TPOEKTOB,
peleHny y4eOHbBIX U MMO3HABATENbHBIX 33/1a4, BBIMOIHEHNH XUMHYECKHX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHTHI JPYTHX IpH
aHaJ3e pa3InYHbIX BUJIOB y4eOHOU JeATETbHOCTH;

2) naTpMOTHYECKOr0 BOCTINTAHMA:

[IEHHOCTHOT'O OTHOIIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJeINI0 OT€YECTBEHHON XUMHUH;

YBaKEHHS K TPOIECCYy TBOPYECTBA B OOJIACTH TEOPUHM M MPAKTUYECKOTO NMPHUMEHEHHs XUMHHU,
OCO3HaHHUSl TOTO, YTO JOCTIKEHHUS HAyKH €CThb PEe3ysbTaT JJIUTENbHBIX HaOII0AEHUN, KPOMOTIUBBIX
SKCIIEPUMEHTANBHBIX TOMCKOB, TIOCTOSHHOTO TPYZa YYE€HBIX U MPAKTHUKOB;

UHTEepeca W TO3HABATEJIbHBIX MOTHBOB B TOJYYEHHH W IMOCIEAYIONEM aHajln3e WHQOpPMAaIUH O
MIEPEOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS,

CIIOCOOHOCTH OIIEHMBATh CHTYallMH, CBA3aHHbIE C XHMHUYECKUMH SBICHHUAMH, W TPHUHUMATh
OCO3HaHHBIE PEIIEHMSI, OPUEHTHPYACh HA MOPAbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE MOBEACHNE U MOCTYNKH CBOWX TOBAPHILEH C TIO3UINN HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUIA ITHX MMOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBb:



NMOHUMAaHUsl IIEHHOCTeW 340poBOro W Oe3omacHOro o0pasza JKWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 310POBbIO;

COOIIOICHNsT TIPaBIJI 0€30MIaCHOTO OOpalleHnsl C BEIIECTBAMU B OBITY, IOBCEJHEBHOW )XKU3HU H B
TPYAOBOH 1€ATENBHOCTH;

MOHUMAaHUsl [ICHHOCTH TPaBWJ MHIUBHUIYaTbHOTO M KOJJIGKTHBHOTO 0E30MacHOTO IMOBEACHHS B
CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HH JIIO/IEH;

OCO3HAHMS TIOCJIEACTBUH M HENPHUATUS BPEAHBIX TNPUBBIYEK (YMOTPEONECHUS  aJKOTOJS,
HapKOTUKOB, KYpEHHUS);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B Y4eOHO-MUCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIECTBEHHO
TIOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE y4acTHE€ B PELIEHHH IMPAKTHUYECKUX 33]a4 COLMAIbHON HANpaBI€HHOCTU
(B pamMKax cBOero Kjacca, IIKOJIbl);

MHTEpeca K MPaKTHUYECKOMY M3YUCHHIO Mpodeccuil pa3inuyHOTO poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBa)XEHUS K TPYAY, JIOJIM TpyJa U pe3yabTaTaM TPYyAOBOM AeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAJIHON TpaeKTOpUU O0Opa3oBaHus, Oymymiei
npodeccu ¥ pealn3aiii COOCTBEHHBIX JKM3HECHHBIX IUIAHOB C YYETOM JHUYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS

9KOJIOTMYECKH LIEJIECOO0Pa3HOro OTHOLICHUS K INPUPOJE, KaK HCTOYHHUKY CYIECTBOBAHMS KU3HU
Ha 3emiie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NPOoOJIeM, BIMSIHHUS 3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CpEelbL;

OCO3HAaHHS HEOOXOAWMOCTH HCIIOJIb30BaHMUSA JAOCTH)KEHUH XMMHUHU U PEIICHUS BOIPOCOB
PaIOHAIBHOTO IPUPONOIIOIb30BAHHS;

AKTHUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpEel OKPYKAKOLICH MPUPOJHOU cpene, yMEHHs
MPOTHO3UPOBATh HEOJArONPHUATHBIE AKOJOIMYECKHE IIOCJIEACTBUS NPEANPUHUMAEMBIX ICHCTBUH H
MIPEeIOTBPAIATh UX;

HaJIMYMs Pa3BUTOr0 3KOJIOTMUYECKOT0 MBIIIJIEHHS, DKOJIOTUIECKON KYJIBTYpBI, ONbITA JEATENBHOCTH
9KOJIOTUYECKOW  HAIPAaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCS MMM B  IIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOH M COLMAIbHOM MPAaKTHKE, CIOCOOHOCTH W YMEHHMS aKTHBHO IPOTHBOCTOSTH
uaeonoruu xeMmohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd 1 00IIeCTBEHHOM NMPaKTHKH;

NOHUMAaHUs cneun(UK XUMUHM KaK HayKH, OCO3HaHMA € posr B (JOPMUPOBAHUN PALMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM LEIOCTHOIO NMPEACTABICHUS 00 OKpYXKarolleM MHpE KaK O €IMHCTBE
NPUPOABI M YeJIOBEKa, B MO3HAHWW NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUH NPOOJIeM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B OCOOOH 3HAYMMOCTM XHUMHHU JUI COBPEMCHHOM IMBWIM3alUU: B €6
TYMaHUCTHYECKON HAIPABICHHOCTH U BaYKHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHallbHON KYJIBTYPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, IHEPreTHUECKOi,
MUIIEBON M HKOJIOTHYECKON 0e301MacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00ECIIEYCHNH YCIOBHM YCIEITHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KXKIOTO WiieHa 00IIecTBa;

€CTeCTBEeHHO-HAyYHOW IPaMOTHOCTH: TIOHUMAHUSI CYIITHOCTH METO/IOB MTO3HAHMSA, NCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh TOJyYaeMble 3HAHHS JJIsl aHalu3a H OOBSICHEHUS
SBIIEHUI OKPYXXAIOIIET0O MHUpPa W TPOHUCXOIAMMX B HEM W3MEHEHHH, YMEHHUS JenaTh OOOCHOBAaHHBIC
3aKIIFOUYCHUs] HA OCHOBE HAayYHBIX (PAKTOB M MMEIOIIUXCS JIAHHBIX C IIEJbIO MONyYSHHUsS! JIOCTOBEPHBIX
BBIBO/IOB;



CIOCOOHOCTH CaMOCTOATENIFHO HCIIONB30BaTh XMUMHUYECKUE 3HAHUS Uil PElIeHHs MpoOiieM B
peabHBIX KU3HEHHBIX CUTYaLUsIX;
MHTepeca K MO3HAHUIO U MCCIEI0BATEIbCKON eI TETbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHHIO M caMO0OOpa30BaHMIO, K aKTUBHOMY
MOJYYEeHHUIO HOBBIX 3HAHHMI IO XUMHH B COOTBETCTBUU C )KMU3HEHHBIMH MOTPEOHOCTSMU;
MHTEpeca K 0COOCHHOCTSIM TPyAa B pa3IMYHbIX cepax mpodheccHoHaIbHON JeITeNbHOCTH.
METAINPEJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yabTaThl OCBOSHHUS Y4eOHOTO mMpeaMera «XHUMHUS» Ha ypOBHE CpPETHETrO
o01Iero 06pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIe 11 (OPMHPOBAaHWUS  MHPOBO33PEHHUS  OOyYAOIMUXCS  MEXKTUCIHUILIMHAPHBIC
(MexmpenMeTHbIE) OOIIEeHayqIHbIE TMOHATHSA, OTPAXKAIOIIME IEJIOCTHOCTh HAYyYHOW KapTUHBI MUpPa U
CHCIU(UKY METOJIOB MMO3HAHMS, UCTIOIb3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepHs, BEIICCTBO, SHEPTHS,
SIBJICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCJICIOBAHUE, HAONIOICHUE, U3MEPEHHE, IKCIICPUMEHT U IPYTHUE);

YHUBEpCAIbHBIC YyueOHbIE JeHCTBUs (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISITUBHEIC),
oOecrnieunBarome (GopMupoBaHWE (QYHKIMOHAIBLHOW TI'PAaMOTHOCTH M COIUAIBHONH KOMIICTCHIIUU
00yJaronuxcs;

CIIOCOOHOCTH 00yJaronxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUIMHAPHEIC,
MHUPOBO33PEHUYECKIE 3HAHHUSI M YHHUBEpCAIbHbIC yueOHBbIC ACWCTBHS B MO3HABATEIHLHOW M COIUAILHOM
MPaKTHKE.

MCTaHpe[IMCTHI)Ie PE3YJIbTAaThl OTpaxaroT OBJIAJICHUC YHUBCPCAJIbHBIMHA y‘Ie6HLIMI/I
IMMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA ILCI\/'ICTBI/IHMI/I.

OByajieHUe YHUBEPCAIBLHBIMHU Y4eOHBIMH MO3HABATEILHBIMY JTEHCTBUSIMH:

1) 6a3oBble JIOrMYeCKHe JIeiicTBHS:

CaMOCTOSTEILHO (hOPMYJIUPOBAThH M aKTYAJIM3UPOBATH POOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTPEACIATh LEIH JCIATEIBHOCTH, 3a/JaBasi MapaMeTpbl U KPUTCPUU UX JOCTHIKCHHUS, COOTHOCHTH
PE3YIBTATHI ACATCIIBHOCTHU C IMTOCTABJICHHLBIMU LICIIAMU,

HCIIOJIb30BAaTh MIPHU OCBOCHUN 3HAaHUH HpI/IéMBI JIOTUYECKOI'O MBIINIJICHUSA — BBIACIIATE XapPaKTCPHBIC
IIPpU3HaKH HOHATHUH U YCTaHaBJIMBATh WX B3aMMOCBA3b, UCIIOJIB30BATH COOTBETCTBYIOIHUE IMOHATUA JJIA
00BSACHEHHS OT/ICIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH JIJIsl KITAaCCU(UKALIMU BEIISCTB M XUMHUUECKUX PEAKI[Hil;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBSA3U MEX/Y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXJeHHUS (MHIYyKTHUBHBIE, ICITyKTHUBHBIC, IO AHAIOTHUHU), BBIABISATH
3aKOHOMEPHOCTA W TIPOTHBOPEUYHS B PACCMAaTPUBAEMBIX SBIEHHUSAX, (OPMYITHUPOBATH BBIBOJABI U
3aKITFOYEHUS;

MIPUMEHSTH B MPOIIECCe TIO3HAHUS, UCIIONB3YeMble B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oOBLIBATE MOJIENEHBIC TPEACTABICHHSI — XMMUYECKH 3HaK (CHMBOJ) 3JEMEHTa, XUMHUYECKas
¢dopMyna, ypaBHEHHE XUMHUECKOHN peakluu — MpU PEeIICHNH YIeOHBIX TTO3HABATEIBHBIX U MPAKTUIECKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJENbHBIC NPEICTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMHIECKHUX PEaKIni.

2) 6a3oBbIe HCCIEI0BATEILCKUE eiiCTBUA:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITHIA;

(hopMyITUpPOBaATh MU U 33J1a4l UCCIEIOBAHMS, UCTIOIh30BATh MTOCTABICHHBIE M CAMOCTOSTEIIEHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHUS W OCHOBBI s (HOPMUPOBaHUS
TUTIOTE3bI 110 MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX CYIK/ICHHIA,

BIQJICTh  HaBBIKAMU  CaMOCTOSITETILHOTO  IUIAHUPOBAHWS W TPOBEACHUS  YICHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHWS HAONIOAATh 3a XOJIOM IPOLECCa, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIHPOBATh 00OOIIEHNSI U BEIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yIbTaTOB UCCIICIOBAHNUS, COCTABISTh 000OCHOBAHHBIN OTYET O MPOJIEIaHHON padoTe;



MPHOOpPETaTh OMBIT YUYEHUYECKOH HCCICOBATEILCKOW U MPOCKTHON JEATEIHLHOCTH, IPOSBISThH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIICHUsS IPaKTHYCSCKUX 3aiad,
MPUMEHEHUIO Pa3JINYHBIX METOJIOB MTO3HAHMSI.

3) padora c uHpopmManmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHGpoOpMaIuu (HAyYHO-TIOMYJIApHAs JIUTEpaTypa
XUMHYECKOTO COJICpXKaHHMs, CIIPaBOYHbIE TTOCOOUs, pecypchl MHTepHeTa), aHAIM3UpOBaTh HH()OPMAIIUIO
pa3iMuYHBIX BHUJOB M (OpM TMPEACTABJICHUS, KPUTHYECKUA OICHMBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTb;

(hopMyTUPOBATH 3aMPOCH U MPUMEHSThH Pa3IMYHBIC METOBI IPU IMMOUCKE U 0TOOpEe MH(OpMAIUY,
HEOOXOMMOH JIJIsl BBITOJHEHMSI YISOHBIX 3a/1a4 ONPECIIEHHOTO TUIIA,

MpHOOpETaTh ONBIT HWCIOJIB30BaHHS HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX ~TEXHOJOTHHA U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpEICTaBICHUsS HWHGOPMAIUN (CXEMBI,
rpaduku, quarpaMMel, TaOIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIA SI3bIK B KA4eCTBE CPEJCTBA MPH pabOTe ¢ XUMHYECKON HH(OpManuer:
MPUMEHSATh MEXKIpPEIMETHbIC ((PU3NYECKHE W MaTEeMAaTHYSCKUE) 3HAKW M CHUMBOJIBL, (POPMYIIHL,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIUYECCKHUE CPEIICTBA HATJISATHOCTH.

OByajieHHe YHUBEPCAIBHBIMUA KOMMYHUKATHBHBIMU IEHCTBUSIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl B XOJI¢ JUANOra H/WIU JUCKYCCHUH,
BBICKa3bIBaTh HJCH, (HOPMYIHPOBATH CBOW MPEJIOKCHUS OTHOCHUTEIHLHO BBIMONHEHHS MPEIIOKECHHON
3a/1a4u;

BBICTYNIaTh C TMpE3CHTAllMed pe3yNbTaTOB TO3HABATEIbHON JEATETHHOCTH, TONTYYEHHBIX
CaMOCTOSITETIbHO HWIIM COBMECTHO CO CBEPCTHHUKAMH TPH BBITIOJHEHHH XUMHYECKOTO 3KCIICPUMEHTA,
MPaKTUYECKOW pabOThI MO UCCIIETOBAHUIO CBOWCTB U3y4YaeMbIX BEIECTB, pealU3alui y4eOHOTO MPOSKTa
U (GOPMYJIMPOBATH BBIBOJIBI 10 PE3yNbTaTaM MPOBEAEHHBIX UCCICIOBAHHUMA MyTEM COTTIACOBAHHUS TIO3UITUH
B X07Ie 00CyXIeHUs 1 00MeHa MHEHHUSIMHU.

ORiiajieHle YHUBEPCAIBLHBIMH PETyJISITHBHBIMH JIeCTBUAMU:

CaMOCTOSITETHHO TNIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JACSATEILHOCTD, OMPEACSIS
e€ menu W 3a7aud, KOHTPOJMPOBATH M TO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh MpEiJiaracMblii
ITOPUTM JCHCTBHU TPU BBIMOJHEHUH YYeOHBIX M HCCIEAOBATEIBCKUX 3aJ1a4, BhIOHUpATh HambOoJee
3 PEKTUBHBINA CITOCOO WX pPEIICHUS ¢ y4ETOM TONYyYCHHs] HOBBIX 3HAHWH O BEIIECTBAX U XUMUYCCKHX
peaKIusX;

OCYIIECTBISATh CAMOKOHTPOIIb CBOCH JIESITENBHOCTH HA OCHOBE CAMOAHANIN3a ¥ CAMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KJIACC

IIpeameTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckas XuMHs» OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUH O XUMHYECKOH COCTaBIAIOLIEH €CTECTBEHHO-HAYYHOM
KapTHHBI MUPA, POJIM XUMHH B ITO3HAHUH SIBJICHUH MPUPOABI, B (POPMUPOBAHUHN MBILUIICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHOH IpaMOTHOCTH, HEOOXOIMMOHW HJsl pelleHHs MPaKTUYeCKUX 3aJad U
9KOJIOTHYECKH 000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHON Cpeae;

BIAaJICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIINE MOHATHUS
(XMMHUYECKMI ~ DJIEMEHT, aToM, OJJIEKTpOHHas o000JIoYKa aroMa, MOJIeKyJla, BaJEHTHOCTb,
3IIEKTPOOTPULIATEIBHOCTh, XUMHYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BEpHyTas M COKpalIéHHast),
MOJIb, MOJISIPDHAsi Macca, MOJIAPHBIM OO0BEM, YriaepoJHbI ckeneT, (yHKIMOHANbHAS TPYIINa, pagukal,
M30MEPUS, U30MEPBI, TOMOJIOTUYECKUH P, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA M a30TCOAEpKallue
COCIMHEHHsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPHH H
3aKOHBI (TEOpHUsSl CTPOCHMs OpraHuueckux BemecTB A. M. byrnepoBa, 3akoH cOXpaHEHHS Macchl



BEIICCTB); 3aKOHOMEPHOCTH, CHMBOJMYECKUHN S3BIK XWMHHU; MHPOBO33PCHUYCCKHE 3HAHUS, JICKAIIUC B
OCHOBE IMMOHUMAaHUS MPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBICHHM, (PAaKTOJOTHIECKUAC CBEICHUS O
CBOICTBAx, COCTaBe, MOJYYCHHH M 0E30IaCHOM HCIOJIb30BAHHH BAKHEHIIIUX OPTaHUYECKHUX BEUICCTB B
OBITY Y IPAKTUYCCKON JCSITCILHOCTH YEIOBEKA;

c(hOpMHUPOBAaHHOCTh YMEHUH BBISBISATh XapaKTCPHbIC NPU3HAKH IOHITUM, YCTaHABIWUBATH WX
B3aMMOCBSI3b, KCIIOJI30BAaTh COOTBETCTBYIOIIME TMOHSATHS TPHU OINUCAHUHM COCTaBa, CTPOCHHUS U
MPEBPAIICHUN OPTaHUYCCKUX COCAMHCHUN;

c(hOpMUPOBAHHOCTh YMEHHH UCIOJIb30BATh XHMHUYCCKYIHO CHUMBOJHUKY JJII COCTAaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHONH) (OpMYyJT OPraHUYECKUX BEIIECTB U
YpaBHCHUN XWMHUYECKHX pEaKIMi, H3rOTaBJIMBATh MOJCIA MOJICKYJ OPraHUYECKHX BEIICCTB IS
WJUTIOCTPALIMN UX XMMAYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAaHHOCTh YMEHUIH YCTaHABIWBATH ITPUHAMJICIKHOCTh HW3YYCHHBIX OPTaHUYECKHUX
BEIICCTB [0 MX COCTaBY U CTPOCHUIO K ONPEACIEHHOMY KIACCY/TPYIIE COSAUHEHHUH (YTIeBOIOPOIBI,
KHCJIOPOJT U a30TCOJCPKAIINE COCAMHCHHUS, BRICOKOMOJICKYJIIPHBIE COCIUHEHU), 1aBaTh UM Ha3BaHUS
o cuctemarndeckoir Homenknarype (IUPAC), a Takxe NpUBOAUTH TPUBUAIBHBIC HA3BaHUS OTJICIIBHBIX
OPraHMYECKUX BEIIECTB (STHIICH, TPOMHJICH, aleTWICH, OJTHICHIJIMKOIb, TJIMICPUH, (DEHOII,
dbopManpleru, aneTalbJIeTu]l, MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTa,
CTeapuHOBasl KMCJIOTa, TIIF0K03a, (PPyKTO3a, KpaxMmall, IeJIIFII03a, TITHIIMH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUIBI XUMUYECKON CBS3M B OPraHUYECKUX COCIUHEHUIX
(onuHApHBIC ¥ KpaTHEIE);

c(hOpMHUPOBaHHOCTH YMEHHS MPUMEHSITD MTOJIOKEHUS TEOPUN CTPOCHHS OPTaHMYECKUX BEIIECTB A.
M. BbytnepoBa st OOBSCHEHHS 3aBUCHMOCTH CBOKCTB BEIIECTB OT MX COCTaBa W CTPOCHHS, 3aKOH
COXPaHEHUS MacChl BEIIIECTB;

c(hopMHUPOBaHHOCTh YMEHHH XapaKTEPH30BAaTh COCTaB, CTPOCHUE, (PU3NYECKHE W XUMHYECKHE
CBOICTBA TUITMYHBIX MPECTABUTENCH PA3IMYHBIX KIIACCOB OPTaHIMYECKUX BEIECTB (METaH, dTaH, STHICH,
MIPOMWIICH, aleTwieH, Oytamauen-1,3, mMetunOyraanen-1,3, GEH307, METaHON, 3TAHOJ, STHICHTIHUKOIb,
rmneprH, (EHON, aleTanblern], MypaBblHAs W YKCYCHAs KHCJIOTHI, TIIOKO3a, KpaxMal, IeJUToi03a,
aMUHOYKCYCHasl KHCJIOTa), WJUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIy HHMH YpPaBHEHUSMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN C UCIIOIb30BAHUEM CTPYKTYPHBIX (OPMYI;

c(hOpMHUPOBaHHOCT, YMEHHUS XapaKTepPHU30BaTh WCTOYHHKH YTIIEBOJOPOIHOTO CHIPhs (HE(TS,
MPUPOJIHBIA Ta3, Yrojb), CHOCOOBI WX TMepepadOTKM W TPAKTHYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKy;

c(hOpMHUPOBAaHHOCTh yYMEHWW NPOBOJIUTH BBIYUCICHUS 10 XMUMHYECKHM YypaBHEHHSM (MaccChl,
00B€Ma, KOMMYECTBA WCXOJHOTO BEIIeCTBA WIIM TPOIYKTa PEaKIMU 10 HM3BECTHHIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB MM MTPOAYKTOB PEaKIINN);

c(hOpMHUPOBaHHOCTh yMEHWH BIAJIETh CHCTEMOW 3HAHWH OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, WCIIONB3YEMbIX B XVUMHHM TPH M3yYeHHH BEUIECTB W XUMHUYECKHX SBIEHUI (HabOmoneHwue,
W3MEpeHHe, OSKCIIEPUMEHT, MOJICIMPOBAHKE), HWCIOJIh30BATh CHCTEMHBICE XWMHYECKHE 3HAHHS IS
MPUHATUS PEIICHN B KOHKPETHBIX JKU3HEHHBIX CHUTYallWsIX, CBSI3aHHBIX C BEIIECTBAMH M WX
MPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHHHM COOJIOAAaTh TpaBUia TOJb30BaHMUS XMUMHYCECKOW TOCYION U
71a00paTOPHBIM 00OpPYJIOBAaHUEM, a TaKXKe NpaBuia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIUSMH I10 BBITTOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh ~YMEHUH  IUIAHUPOBaTh W BBIMOJHATh XMMHYECKHH  SKCIIEPUMEHT
(npeBpallieHus] OPraHu4YeCKUX BEIECTB NMPU HArPEBaHWH, MMOJIYUCHUE STUJICHA U M3YYCHHE €r0 CBOWCTB,
KaueCTBCHHbIC PEaKIMHW OPraHUYECKUX BEIIECTB, JCHATypalus OCJIKOB IMPH HArpeBaHUHU, I[BETHHIC
peakiuu OSJIKOB) B COOTBETCTBUH C MPABHUIIAMH TEXHUKU 0€30MIaCHOCTH MPH 0OpAIlleHHH ¢ BEIIECTBAMH U
71a00pPaTOPHBIM O0OPYIOBaHUEM, MPEACTABIATL PE3YJIbTaThl XUMHUYECKOI'O SKCIEpUMeHTa B (opme
3allMCH  YPaBHEHUH COOTBETCTBYIOIIMX peakiuii u (OPMYyJHUPOBAaTh BBIBOJBI HAa OCHOBE JTHUX
pe3yJIbTaTOB;



cOPMHPOBAaHHOCTh YMEHHH KPUTHYECKH AaHaJM3MPOBaTh XHMHYECKYI0 HH(OpMaIuIio,
MOJy4aeMyIO U3 pa3HBIX HCTOYHUKOB (CpeAcTBa MaccOBOW MH(popMayu, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHYECKH 1IeJIecO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW AEATENBHOCTH B LIEJSIX COXPAHEHHUS CBOETO 3[0POBbSI M OKPYXKAIOWIEH MPHPOJHON
Cpenbl, OCO3HAaBaTb ONACHOCTb BO3JCHCTBUS HA JKHMBBIE OPIAHM3MBI OIPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbicn mokazatenss I[IJIK, moscHsATe Ha mpuMepax cHnocoObl YMEHBIICHHS |
IIPEAOTBPALICHNS UX BPEAHOIO BO3ICUCTBHSI HA OPTraHU3M YEJIOBEKa;

JUTsL 00Y4YaloOIIMXCs C OTPaHMYEHHBIMHA BO3MOKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHSITH 3HaHHS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SBJICHUN;

JUIA CIIeNBIX W cHa0OBHIAIIMX OOYYarOIIMXCS: YMEHHE HCIIONb30BaTh Pelibe(hyHO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins s 3anucu XuMudeckux Gopmya.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMIecKasi XUMUSD) OTPaXKatoT:

c(hOpMHUPOBAaHHOCTh TPEACTABICHHUNA: O XWMHUYECKOH COCTaBISIONIEH eCTeCTBEHHO-HAYIHON
KapTUHBI MHUPA, POJIM XHUMHHU B MTO3HAHWUH SBJICHHUNA TPUPOIBI, B (DOPMHUPOBAHWU MBIIIICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAWMOW I pPEUIeHHsS MPaKTUYeCKHX 3ajad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO H IIPUPOTHON CPEIE;

BJIAZICHUE CHCTEMON XMMHYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJArarOLIUE MOHITUSL
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpDHBI 00BEM, BAJIGHTHOCTB, AIIEKTPOOTPUIATENFHOCTh, CTETICHb OKHCIICHUS, XUMHUYECKas CBSI3b
(KoBasIeHTHAasI, NOHHAS, METAIUIMYECKas, BOIOPOIHAs), KPUCTAIIMIECKAs PEIETKA, THITHI XUMHYIECKIX
peakuuii, pacTBOp, ANEKTPOIUTHI, HEIJIEKTPOJIUTHL, SJIEKTPOJIUTUYECKAs AUCCOLUUALUSA, OKHUCIUTENb,
BOCCTaHOBHUTEIb, CKOPOCTh XMMUYECKOW PEAKINH, XUMHIECKOE PAaBHOBECHE);TEOPHH W 3aKOHBI (TEOPHS
ANEKTPOIUTUUECKON UccoLauy, nepuoandeckuil 3akon /1. 1. Menaeneena, 3aK0H COXpaHEHUs] MacCChl
BEIIECTB, 3aKOH COXPAaHEHUS W TPEBPAIEHUS YHEPTHH NPH XUMHUYECKHX PEaKIusaX), 3aKOHOMEPHOCTH,
CUMBOJMYECKUH SI3bIK XHMHH, MHUPOBO33PEHUECKHE 3HAHUS, JIeXKallMe B OCHOBE IMOHUMAaHUS
MPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, ()aKTOIOTUIECKIE CBEIEHUS O CBOWCTBAaX, COCTABE,
MONydYeHNH U OE€30TacHOM WCIIONB30BAaHUHM BAKHEUIINX HEOPTraHWYECKUX BEIIECTB B OBITY U
MPAKTHYECKON NeSTETFHOCTH YEI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHWH BBISABIATh XapaKTePHbIC MPU3HAKH IOHITUN, YCTaHABIMBATh HX
B3aMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIONINE TTOHITHSI MIPU OMUCAHUN HEOPTAHUUYECKHUX BEIIECTB U UX
IIPEBPALLICHAN;

c(OpMHUPOBAHHOCTh YMEHHI HCIIONB30BATh XUMHUYECKYI0 CUMBOJIHKY JUIsI COCTaBIICHHS (POPMYIT
BEIIECTB M YpaBHEHWH XHMHYECKHMX peakinuid, cucrematnueckyto HomeHkmatypy (IUPAC) wu
TPUBHATBHBIC HA3BAHUS OTICIHHBIX HEOPTAHUUECKUX BEMIECTB (YTapHBIA Ta3, YIVICKUCIBIN a3, aMMHAK,
raméHasi u3BECTh, HerameéHasi U3BeCTh, MUTHEBASI COMA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU ONPEICNIATh BaJCHTHOCTb M CTENEHb OKHUCICHHS XHMHUYECKHX
3JIEMEHTOB B COEIMHEHHUSX pa3IMyHOrO0 COCTaBa, BUJ XWMHUYECKONH CBA3M (KOBaJICHTHAas, WOHHAd,
MeTaJlJINuecKas, BOJIOPO/IHAs) B COETUHEHNAX, TUIl KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO BEIIECTBA
(aToMHas, MOJEKYJspHas, HOHHAs, MeETa/NINYecKas), XapakTep Cpeasl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COE/IMHEHU;

c(hopMUPOBAaHHOCTh, YMEHHUM yCTAHABIMBATH MPUHAJIC)KHOCTh HEOPTAHWMIECKHUX BEIISCTB 1O HX
COCTaBy K ONpeAETIEHHOMY KJIacCy/TpyIiie COeMHEHNH (MPOCThIE BEIECTBA — METAUIbI U HEMETAaILIbI,
OKCHIBI, OCHOBAHUS, KUCIIOTHI, aM(pOTEepHBIC THAPOKCHIBI, COJIN);

c(hopMUPOBAaHHOCTH, YMEHHUH PACKPBIBATH CMBICH Tepuoaudeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYIO, OOBSCHUTEILHYIO U MPOTHOCTUYECKYIO (DYHKIINY;

c(hOpMHPOBAaHHOCTh YMEHHH XapakTepHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHWMHYECKHX
sanemeHToB 1-4 mnepuonoB Ilepuonuueckoil cuctemsl xumuueckux saemeHtoB . M. Mengeneena,
UCTIONB3YSl TOHSTUSA «S-, P-, O-3JCKTPOHHBIC OPOUTANMY», «IHEPrETHYECKHE YPOBHU», OOBICHATH



3aKOHOMEPHOCTH HM3MEHCHHSI CBOMCTB XMMHYECKHX JJIEMEHTOB W HMX COCAWHCHUH M0 MepuojaM u
rpynnaM [lepuonuyeckoit cuctemsl xumuueckux saemeHToB /. V1. Menneneena;

c(hOpMUPOBAaHHOCTh YMEHUH XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYSCKHAE CBOWCTBA
HEOPraHWYECKUX BEIICCTB PAa3IMYHBIX KIJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHHE T'CHETUYECKOW CBS3U
MEXJy HEOPraHWYCCKHMMH BEIIECTBAMHU C TIOMOIIBI0 YpPaBHEHUH COOTBETCTBYIONIMX XUMHUYECKHX
peaknuii;

c(hOpMHUPOBaHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHUYECKUE PEAKIIUU 10 PA3IMYHBIM MTPU3HAKAM
(4Mcay ¥ COCTaBy pPEarupyroIIMX BEIICCTB, TEIUIOBOMY J(PQEKTy peakiuy, WU3MCHEHHWIO CTCICHEU
OKHUCJICHUS 3JIEMEHTOB, O0OpPaTUMOCTH PEaKIIUH, YIaCTHUIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTABJISITh yPaBHEHUS PEaKIUN pPA3JIMYHBIX THUIIOB, TOJHBIC U
COKpAaIIEHHBIC YPaBHEHUS peaKIMii MOHHOTO OOMEHA, YUMTBIBAs YCIOBHS, MPH KOTOPBIX 3TH PEaKIIUU
UAYT 10 KOHIIA;

c(hOpMUPOBAaHHOCTh YMEHUI MPOBOJUTH PEAKIMU, IMOATBEPKIAIONINEG KaYeCTBCHHBIM COCTaB
pa3IMyYHBIX HEOPTraHUYSCKUX BEIECTB, PACIO3HABATH OIBITHBIM ITyTEM HWOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOPaX HEOPTraHMYECKUX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHH PACKpPhIBATh CYNHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUi
MOCPECTBOM COCTAaBJICHUSI JJIEKTPOHHOTO OajlaHca 3TUX PeaKIHii;

c(hOpMHUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH pEaklIuud OT
pa3iauuHbIX (DAKTOPOB; XapaKTep CMEIICHHS XHMHUYECKOrO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHErO
BozzeiicTBus (mpuniun Jlelllatense);

c(hOpMHUPOBaHHOCTh YMEHWH XapaKTepHU30BaTh XUMHUYECKHE TIPOIECCHI, JIeKAIIHNe B OCHOBE
MIPOMBIIIUICHHOTO TIOYY€HUSI CEPHON KHCIOTHI, aMMHUaKa, a Takke chOpPMHUPOBAHHOCTh IMPEICTABICHUN
00 0o0ImMX HAYYHBIX MPUHIUTIAX U IKOJOTHUECKUX MPOOIIeMax XMMHIECKOTO MPOU3BOICTBA;

c(hopMHUPOBaHHOCTh YMEHHU MPOBOAUTH BBIUWCIICHUS C HUCIOJIB30BAHHEM IIOHITHS «MacCcOBas
JTOJISl BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIIEHUH ra30B MPH XUMHYECKUX PEAKIIHIX, MAaCCHI BEIIECTBA
i 00bEMa Ta30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO U3 YUACTBYIOIIUX B
peaKIuy BEIIeCTB, TEIUIOBOrO 3¢ (eKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHWS MacChl BEIIECTB,
MIPEBPAIICHAS U COXPAHEHHS YHEPTHH;

c(hopMHUPOBaHHOCT, YMEHHH COOJIOAAaTh TpaBWiIa TOJB30BAHHS XHMHUYECKOW TIOCYIOW U
nabopaTopHEIM O00OpPYZOBaHUEM, a TaKXKe NpaBuia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH TI0 BBITTOITHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOopMHUPOBaHHOCTh YMEHHI TUTAHUPOBAThH U BBIMIOIHATh XUMHUECKAN SKCIIEPUMEHT (pa3ioKeHHne
MEPOKCHIAa BOAOPOJa B MPHUCYTCTBHHM KaTaju3aTopa, OINpEAeNeHHe CpPeabl PAacTBOPOB BEIIECTB C
MTOMOIIIBI0 YHUBEPCAILHOTO HMHJIMKATOPA, BIMSHHUE PAa3IMYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOH
peaxium, peakuy HOHHOTO 00OMeHa, KaueCTBEHHBIE peaKIMu Ha cylb(]at-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHS, PElIeHHe SKCIIEPUMEHTANBHBIX 33/1a4 1Mo TeMaMm «Mertamnsy u «Hemeramie») B
COOTBETCTBHH C IPAaBHJIAMH TE€XHHUKH O€30IIaCHOCTHU TPH OOPAIEHUH C BEUIECTBAMU W JIA0OPATOPHBIM
o0opymoBaHUEM, TIPEJCTABIATh PE3YNbTaThl XUMUYECKOTO 3KCIIEPUMEHTa B (JOpPME 3aIlMCH YpaBHEHUI
COOTBETCTBYIOIINX PeaKiuii U POPMYITHPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YJIhTATOB;

c(hOpMUPOBAHHOCTh ~YMEHUH KPUTHUYECKM aHAJIM3MPOBATh XMMUYECKYIO  HH(OPMAIIHIO,
MOJIy4aeMyI0 13 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHHUKAINHU, IHTEPHET U IPYTrHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBUJIa KOJOTHYECKH I1€JIECO00Pa3HOro TOBEJACHHS B
OBITY M TPYIOBOH AEATEIBHOCTH B IENSAX COXPAaHEHHS CBOErO 3J0POBbS M OKPYXKAIOIICH HPUPOIHON
Cpelibl, 0OCO3HABaTh OMACHOCTH BO3JCUCTBUS HA JKUBBIC OPraHM3MbI OINPECIEHHBIX BEIIECTB, TOHUMAs
cMmbicn mokaszarens I1JIK, moscHsATH Ha mpuUMepax CIOCOObl YMEHBIICHHS M NPEAOTBPALICHHUS HX
BPEIHOTO BO3JICHCTBHS Ha OPraHU3M YEJIOBEKA,;

JUTst 00YYaIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbsI: YMEHHUE MTPUMEHSATh 3HAHHUS 00
OCHOBHBIX JIOCTYIIHBIX METO/IaX [TO3HAHMS BEIIECTB U XUMUYCCKUX SBJICHHMIA;

JUISL CIENbIX M CIa0OBHIALIMX OOYYAIOUIMXCSA: YMEHHE HCIOJIb30BaTh Pelibe(HO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiiis i 3anucu XuMUIeCKUX POPMYIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N Hanvenosanuepasie;os u KosnyecTBouyacon JIeKTPOHHBbIE
(undposbie)
n/n TEMIIPOrpaMMBbI Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl
o0pa3oBaTe/ibHblepecypChl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XUMHUH
[Ipenmer opraHuYeCcKON XUMUU.
11 Teopus cTpoeHUS OPraHUYECKUX 3 http://school-collection.edu.ru
coenunenuii A. M. byrieposa
Hroronopaszneny 3
Pa3znen 2.YrieBoaopoanbl
51 [IpenenbHBICYTIIEBOIOPOABI — 5
AJIKaHbI
59 HenpenenbHbie yrneBogopoasl: 6 1
QJIKeHBI, aJIKaTUEHBI, AIKIHBI
2.3 ApoMaTH4eCcKHeyTJIeBOA0POIbI 2
[IpupoiHbIE HICTOUYHUKHT
2.4 YTJIEBOOPOOB U UX 3 1
nepepaboTka
Hroronopazneny 13
Paszgea 3. KucaopoacoaepskamueoprannyecKkuecoe1uHeHust
3.1 Crnuptsl. Oenon 3
3.9 Anpaerunpl. KapOoHOBBIE 7 1
KUCIOTHI. CIIOXKHBIE 3PUpPBI
3.3 VrneBoasl 3 1



http://school-collection.edu.ru/

Hroronopazneny 13

Pa3znen 4.A30TcoaepkanueoprannyecknecoeIMHeHu st

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3

Hroromnopazaery 3

Pa3nen S.BeicokoMoOJIeKy I pHbIECOeIMHEHUSA

51 ‘ [Tnactmaccel. Kayuyku. Bomokna 2

Hroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 34




11 KJIACC

KosnyecTBouyacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U R ——
1411 BbI
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/bHbBIEPECyPCHI
Pa3zgen 1.TeopeTnuyecKkneoCHOBLIXMMHUM
CrtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepnonnyeckas cucrema 3 http://school-collection.edu.ru
XAMUYECKUX dieMeHToB /1. 1.
Menneneesa
12 CrpoeHueseniecTna. 4
' MHOroo0pa3s1eBenEecTs
1.3 XHUMHYECKUEPCAKITUH 6 1 1
Hroromnopaszaery 13
Paznen 2.Heoprannueckasixumusi
2.1 Mertabl 6
2.2 Hewmeramisl 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpraHUYECKUX BEUIECTB
Hroronopazneny 17
Paznen 3.Xumus 4 )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOIT'PAMME



http://school-collection.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kou-
Ne BOYAaC 1
aramsyue
n/  Temaypoka OB y
HHUSA
n Bceer
0
[Ipenmer oprannyeckoit
XHAMUH, €€ BO3HUKHOBEHHE, 1 01.09.2023

Pa3BUTHUC U 3HAYCHUC

DyieKTpOHHBbIeNM(PPOBHIEOOPA30BATENbHBI
epecypchbl

http://school-collection.edu.ru

JonmostHuTebHAsITMHPOP
Manus

Teopus crpoenus
OPraHNYeCKUX COCTMHEHUHN

1 08.09.2023
A. M. bytiieposa, €€

OCHOBHBIC ITOJIOZKCHH A

http://school-collection.edu.ru

[IpencraBnenue o

KJIacCU(PUKALINH

OpPraHMYECKUX BEIIECTB.

Homenknarypa 1 15.09.2023
(cuctemaruueckas) u

TPUBUAJIbHBIE HA3BAHUS

OpPraHUYECKUX BEILECTB

http://school-collection.edu.ru

ANKaHBI: COCTaB U CTPOCHHE,
' 1 CTp 1 22.09.2023
TOMOJIOTUYECKHUU psiJT

http://school-collection.edu.ru

MeraH u 3TaH —
MpocTeHINe MpeCTaBUTeNn 1 29.09.2023
AITKaHOB

AJTIKEHBI: COCTaB U CTPOEHUE, 1 06.10.2023

http://school-collection.edu.ru

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CBOMCTBA

OTWIEH U IPONUIEH —
IIPOCTEUIINE NTPEACTAaBUTEIN
AJIKEHOB

[TpakTrueckas padora Ne 1.
«[lonydyenue sTuieHa u
M3Y4YE€HHE €ro CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTunOyraaueH-1,3.
[TonydyeHne CHHTETUYECKOTO
Kay4yKa U pe3HHbI

[EEN

[N

[EEN

13.10.2023

20.10.2023

27.10.2023

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

10

11

AJKHWHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKUH PS/I.
Anernnes —
MPOCTEUILIUUIIPEICTABUTEIIBA
JIKUHOB

Brruncienus no YpPaBHCHHIO
XHUMHYECKOU pcakuuu

10.11.2023

17.11.2023

http://school-collection.edu.ru

http://school-collection.edu.ru

12

13

14

ApeHbl: 6€H30J1 ¥ TOIYOJ.
TOKCHYHOCTH apEHOB

I'eneTnyeckas cBA3b
YIJI€BOJIOPOIOB,
IMpHUHAJICKAIINUX K
pa3INYHBIM KJaccam
IIpupoaHbIE HCTOYHUKHU
YIII€BOJOPOAOB: IIPUPOJAHBIN
ra3 4 NoIyTHbIe HEPTAHbIE

24.11.2023

01.12.2023

08.12.2023

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

ra3el, He()Th U MPOJYKTHI €€
nepepadboTKu

15

[IpupoHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: IPUPOIHBIN
ra3 M NoIyTHbIC HEPTIHbIC
rassl, HeTh ¥ MIPOIYKTHI €&
nepepadboTKu

15.12.2023

http://school-collection.edu.ru

16

17

18

KonrponsHas pabora no
paszaeny «YTJIeBOAOPOABI»
[IpenenpHbIE OTHOATOMHBIE
CHUPTHI: METAHOII U 3TAHOIL.
BogoponnasicBsasb

MHoroatoMHbI€ CIIUPTHI:
OTUJICHIJTIMKOJIb U INIMLICPUH

22.12.2023

29.12.2023

12.01.2024

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

19

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyecKkne 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHUE

19.01.2024

http://school-collection.edu.ru

20

21

Anpaerubl: hopManbaeru
U anerajabaerun. ALeTod
OIHOOCHOBHBIE TIPE/IETbHbIE
KapOOHOBBIE KUCTIOTHI:
MypaBbUHAs U YKCYCHas

26.01.2024

02.02.2024

http://school-collection.edu.ru

http://school-collection.edu.ru

22

[IpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOU KHCIIOTBI»

09.02.2024

http://school-collection.edu.ru

23

CreapuHoBas 1 OJIEMHOBAs
KHCJIOTBI, KaK MPEACTaBUTCIIN
BBICIIIUX Kap6OHOBBIX KHUCIIOT

16.02.2024

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

24

Mpb1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE NENCTBUE

01.03.2024

http://school-collection.edu.ru

25

Crnoxuble 3(upbI Kak
MIPOU3BOIHBIE KapOOHOBBIX
KHCJIOT.
I'maponn3cnoxHpIX3hUpoB

15.03.2024

http://school-collection.edu.ru

26

27

28

ZKupsl: runpoinus,
IIpUMEHEHNE, OMOIOrYecKast
POJIb JKUPOB

VYTraeBojpl: cOCTasB,
kinaccudukanus. Baxueimue
IIPEJCTaBUTEIIN: TIIH0KO034,
¢bpyxTO3a, caxaposa
Kpaxman u nemuitonosa Kak
MIPUPOJIHBIE MTOJIUMEPHI

05.04.2024

12.04.2024

19.04.2024

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

29

KonTponbHas padota no
pazneny
«Kucnopoaconepxaiune
OpPTraHUYECKUE COCTUHEHHS»

26.04.2024

http://school-collection.edu.ru

30

AMUHEBI: METHUIAMWAH U
AHUWJINH

03.05.2024

http://school-collection.edu.ru

31

AMMHOKHCIIOTEI KaK
am¢oTepHbIe OpraHNYECcKre
COCJIMHECHHUS, UX
OHOJIOrHYEeCKOe 3HAUCHHE.
Ilentuaer

10.05.2024

http://school-collection.edu.ru

32

benku xak npupoaHbie

17.05.2024

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

BBICOKOMOJICKYJISIPHBIE
COCAMHEHHUS

OCHOBHBIC TIOHSITHSI XUMUHU
33 BBICOKOMOJICKYIISIPHBIX
COCIMHEHU I

OCHOBHBIC METOBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX
coequHeHui. [ImacTMaccsl,

Kay4yyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

[

34

24.05.2024

31.05.2024

http://school-collection.edu.ru

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

Ne
n/
n

Temaypoxa

KoJ-
BOYAC
OB

Bcer

Jarauszyue
HHA

DJIeKTPOHHBbIeNU(PPOBHICOOPA30BATEIBH
blepecypchl

JdomonHuTteapHassnHpoOp
Manus

XUMUYECKUI IJIEMEHT. ATOM.

DnexkTpoHHas KOH(Urypanus
aTOMOB

07.09.2023

http://school-collection.edu.ru

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema

XUMHUYECKUX dieMeHToR /1. 1.

MenneneeBa, UX CBA3b C
COBPEMEHHOI Teopueit
CTPOEHHUS ATOMOB

14.09.2023

http://school-collection.edu.ru

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX
3JIEMECHTOB U MX COCIMHCHUM
0 TpyIIaM U Mepuoiam.
3HavyeHHe NePUOINIECKOTO
3aKOHA U CUCTEMBI
XUMHUYECKHX 31eMeHTOB [I. 1.
MenpeneeBa B pa3BUTHH
HayKu

Crpoenue BeniecTsa.
XHUMHUYECKas CBSA3b, €€ BUIbI;
MEeXaHH3MbI 00pa30BaHUs
KOBaJICHTHOM CBSI3U.

21.09.2023

28.09.2023

http://school-collection.edu.ru

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Bonopoanasicsazb

BanenTtHocTs.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemecrBa MOnEKyIIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

05.10.2023

http://school-collection.edu.ru

[TonsiTue 0 AUCIEPCHBIX
cucteMmax. VIcTuHHBIC 1
KOJUTOUJHBIE PACTBOPBI.
MaccoBas 10J1s BEIecTBa B
pactBope

12.10.2023

http://school-collection.edu.ru

Knaccudukanms n
HOMCHKJIATypa

HCOPTraHNYCCKUX COGIII/IHGHI/II;'I.

T'eneTnueckas cBI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

19.10.2023

http://school-collection.edu.ru

Knaccudukanms xumMuaecknx
peakuil B HEOPraHU4YECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMs U
MpEBpAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

26.10.2023

http://school-collection.edu.ru

CKopocCTh peaknuu.
OObpaTumble peakiii.
XHUMHYECKOE paBHOBECUE

16.11.2023

http://school-collection.edu.ru

10

[IpakTuueckas padora Ne 1.
«BnusiHuE pa3IM4HBIX

23.11.2023

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

(hakTOpOB HA CKOPOCTH
XHUMHUYECKON PEaKIuuy

11

DNeKTpoNUTHYECKast
mucconuanud. Ilorarue o
BOJIOpOIHOM Toka3atese (PH)
pacTBopa.
PeaknuuronHorooOMeHa.
I'uaposnm3opraHuYecKux 1
HEOPTraHNYECKUXBEIICCTB

30.11.2023

http://school-collection.edu.ru

12

OKUCIIUTEIIHLHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
[TonsiTrie 00 3MEKTpOIH3E
pacIuiaBoB U pacTBOPOB CoJicH

07.12.2023

http://school-collection.edu.ru

13

KonTponbHas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUHN)»

14.12.2023

http://school-collection.edu.ru

14

MerTainmbl, UX MOJI0KEHHE B
[Tepuonnueckoit cucreme
XUMHUYECKUX djieMeHToR /I, U.
MeHpeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB.
Obmuedr3nueckrecBoicTBamMm
€TaIlJIOB

21.12.2023

http://school-collection.edu.ru

15

CrimaBel METaIIOB.
DIEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

28.12.2023

http://school-collection.edu.ru

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHUIIINX METAJUIOB
(HaTpwUii, KaNIHii, KAJTBIHH,

11.01.2024

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

MarHui, aJllOMUHUN) U UX
COETUHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

XUMUYeCKHEe CBOMCTBA IIUHKA,
J)KeJle3a U UX COeIUHEHUN

18.01.2024

25.01.2024

http://school-collection.edu.ru

http://school-collection.edu.ru

19

[TpakTuyeckast pabora Ne 2.
"Pemenue
AKCIICPUMEHTAIIBHBIX 3a/a4 10
TeMe «MeTaiei»"

01.02.2024

http://school-collection.edu.ru

20

Hemeramibsl, ux MonoXeHUE B
IIepnonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenaeneeBa 1 0COOEHHOCTHU
CTPOEHHUS aTOMOB

08.02.2024

http://school-collection.edu.ru

21

®u3nyecKue CBOMCTBA
HEMETAJUIOB. AJUIOTPONIUS
HEMEeTaJIOB (Ha IpuMepe
KHCJI0pOAa, cepsl, pocdopa u
yriepoja)

15.02.2024

http://school-collection.edu.ru

22

XHUMHUYECKHE CBOMCTBA
TaJIOTE€HOB, CEPhI U UX
COeTUHEHUN

22.02.2024

http://school-collection.edu.ru

23

24

XuMHU4YecKre CBOMCTBA a30Ta,
dbocdopa u UxX coeTMHCHUI
XUMHUECKHE CBOMCTBA
yriaepoja, KpeMHHUS U UX
COE€TMHEHUI

29.02.2024

07.03.2024

http://school-collection.edu.ru

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

25

[IpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U UX COEAMHEHUN

14.03.2024

http://school-collection.edu.ru

26

O06o0061ieHue U
CHCTEMAaTH3aInsI 3HaHUH 110
Teme «HemeTramaely.
Brrunciienus 1o ypaBHEHUSIM
XUMHYECKUX PEAKIUi 1
TEPMOXUMHUYECKUE PACUETHI

04.04.2024

http://school-collection.edu.ru

27

[IpaxTuueckas padora Ne 3.
«Pemenne
SKCIIEPUMEHTAIIBHBIX 3aa4 110
Teme "HemeTamisr"

11.04.2024

http://school-collection.edu.ru

28

29

30

31

KonTponbnas padota no
TeMaM «MeTaJuibl» U
«HemeTtamuis»

Heopranunueckue u
OpPraHUYECKUE KHUCIIOTHI.
Heoprannueckue u
OpraHUYECKHNE OCHOBAHUS

AMdoTepHbIe HeOpraHNYeCKHe
Y OPTaHUYECKUE COECTUHEHHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U
OpraHUYECKHX BEIIECTB

Ponp xumun B obecrieueHUN
3KOJIOTUYECKOMH,
SHEPreTUYECKON U MUILIEBON
0€301acHOCTH, Pa3BUTUHI
METUIIMHBI

18.04.2024

25.04.2024

02.05.2024

08.05.2024

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[IpencraBnenust 06 0OMUX
HAYYHBIX MTPUHITAIIAX

http://school-collection.edu.ru

32 1 15.05.2024

MPOMBIIIIEHHOT'O MOJy4eHUS

BaKHEHIIINX BEIIECTB

q http://school-collection.edu.ru
33 €JI0BEK B MHUPE BEIIECTB U 1 18.05.2024 p

MaTepuaioB
34 XuMus U 3J0pOBbEUEIOBEKA 1 22.05.2024 http://school-collection.edu.ru

OBIIEE KOJIMYECTBO YACOB 34

[10 ITIPOT'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 knacc/ Pynsuruc I'.E., ®enpaman @.I7., AkiinonepHoe o61ectBo «M3aarenscTBo
«IIpocsemieHue»
» Xumus, 11 kiacc/ Pynsutuc I'.E., ®enpaman @.I'., AknpionepHoe o6miecTBo «M31aTenbeTBo

«HpOCBeIIIeHI/IC»

METOANYECKUE MATEPHUAJIbI VISl YYUTEJISA

Mertomuueckoe nmocobue mo yueonuky Pymsuruca I'. E.

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru
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