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MNOACHHUTEJJIbBHASA 3AIINCKA

[TporpaMMa o XuMuU Ha YpOBHE cpeJlHero o0miero oopazoBanus pa3paborana Ha ocHOBe DenepalibHOrO
3akoHa 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparum», TpeOOBaHUN K pe3ylibTaTaM
ocBoeHUs (enepanbHOW o0Opa3oBarelbHONW MporpaMmbl  cpeaHero obmiero obpaszoBanus (POII COO),
npeacTaBIeHHbIX B DeepaibHOM rocyaapcTBeHHOM oOpaszoBaresibHoM cranaapte COO, ¢ yuérom Konmenuu
mpernonaBaHus ydyeOHoro mnpeamera «XuMus» B 0Opa3oBaTesbHbIX opraHuzanusx Poccuiickoit depepanum,
peanu3yronmMXx OCHOBHBIE 00pa3oBaTelbHBIC MPOrPAMMBbI, U OCHOBHBIX MOJOKEHUH «CTpareruu pa3BUTHS
Bocriutanus B Poccuiickoit deneparuu Ha nepuoa 10 2025 roga» (Pacnopsikenue [paButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOIXOMIOB K pa3pabOTKe MpOrpamMMbl 10 XUMHH, K ONpPEIEICHUI0 OOIIel cTpaTerun oOydeHus,
BOCIIUTAHMS W Pa3BUTHsA OOydYalOIIMXCS CpeAcTBamMH y4deOHoro mpenmera «Xumwusi» st 10—11 kiaccoB Ha
0a30BOM ypoBHE cocTaBwind KoHmentyaidbHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
cofiepKaHus, pe3yabTaToB 00yueHus U TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHue, MOIy4aeMOe BBITYCKHUKaMU 00IIe00pa30BaTesibHOM OpraHu3aluy, SBiIseTcs
HEOTHEMJIEMON 4YacThi0 HX o0Opa3oBaHHOCTH. OHO CHYKHT 3aBEpIIAIOLNIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YypOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX LEIOCTHOM CUCTEME XUMHYECKOTO
o0pa3oBaHMsl. ITU EHHOCTU KacaroTCs MO3HAHUS 3aKOHOB MPUPOAbI, (HOPMUPOBAHUS MUPOBO33PEHHS U O0IIEH
KYJABTYpPbI YE€JIOBEKa, a TAK)Ke IKOJIOTHUYECKH OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY 3J0POBBIO M MPHUPOIHOM
cpene. Peanusyercss xumuyeckoe oOpazoBaHuE OOYUaIOIIUMXCS HAa ypPOBHE CpeaHEro ooOiiero oOpa3oBaHHs
cpeacTBamMH y4eOHOTO mpeaMera « XUMHs», CoAep:KaHue U MOCTPOCHUE KOTOPOTO OMpEeNIEHbI B IPOTrpaMMe 110
XUMHUHM C Y4€TOM crienu(uKy HayKHM XUMUHU, €€ 3HAueHUs B MO3HAHUM MPUPOABI U B MarepHabHON >KU3HU
oOmiecTBa, a Takke ¢ y4éToM OOIIMX IeJel M MPHUHIMIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero obiero oopasopanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTpaeT 0co0yIo polib B COBPEMEHHOW LIMBUIU3AIINH, B
CO3/IaHUU HOBOHM 0a3bl MarepuanbHOW KylbTypbhl. OHa BHOCUT CBOM BKJIaJ B (GOPMHUPOBAHME PALMOHAIBHOTO
HAy4YHOTO MBIILJIEHUS, B CO3JaHHME IEIOCTHOTO MPEJICTaBICHHUs 00 OKpYKAloIleM MHUpPE KaK O EIUHCTBE
OPUPOIBI U YEIOBEKa, KOTOopoe (OpMUPYETCS B XUMHH Ha OCHOBE IMOHMMAaHHUS BEIECTBEHHOTO COCTaBa
OKPY’KaIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOSHUEM BEIECTB, MX CBOWCTBAMHU M BO3MOXKHBIMU
001acTsIMU TPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHs CTalla HEOThEMJIEMON YacThiO
MHUPOBOI KYIBTYpBl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO Tpyda M KU3HU KaXKJIOTro 4YieHa oOIIecTBa.
CoBpeMeHHass XUMHUsI KaK HayKa CO3HJaTellbHas, KaKk HayKa BBICOKMX TEXHOJIOTUW HampaBlieHa Ha pelieHHe
I00aNMbHBIX MPOOIEM YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPbEBOM, HSHEPreTHUECKOM, MHUIIEBOH,
9KOJIOTUYECKOM 0€30MaCHOCTU U OXPaHbI 310POBBS.

B cootBercTBUM ¢ OOUIMMH IENsIMA W TPUHILUIAMU CPETHEro o0Iiero oOpa3oBaHMs cCONEp)KaHUe
npenmera «Xumus» (10—-11 kmaccel, 0a30BbIf YpOBEHb H3y4YECHHs) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYNFTYPHYIO TOATOTOBKY OOy4YalolIUXCs, HEOOXOAMMYI0O UM Ui BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIECUTHOTO BKJIIOYEHUS B JKU3Hb COIMYMa, MPOAOIDKEHUST 00pa3oBaHMs B PA3IMYHBIX 007acTAX,
HE CBS3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocTaBisionuMe IpeaMera « XuMus» sIBISITCs 6a30Bbie Kypehl — «Opranndyeckas Xxumus» u «Oomas u
HEOpPraHUYeCKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COZAEPaHHs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOW HAYKHU:
CHUCTeMa 3HAaHUU TO0 HEOpPraHWYeCcKOW XWMHUHU (C BKIIOYCHHEM 3HAHWNA U3 OOIIed XMMHH) M OpraHHYeCcKOM
xumu. DopMHUpOBAaHHE NAHHOW CUCTEMbl 3HAHUN TMPU HM3YYCHHH MpeaMeTa O00eCHeYyrMBaeT BO3MOXKHOCTH
pPaccMOTpPEHHUS BCETO MHOTOOOpa3Hsl BEIECTB HAa OCHOBE OOIINUX MOHATUMN, 3aKOHOB U TEOPHI XUMUH.

CrpykTypa comepkaHus KypcoB — «Opranudeckas XxuMus» u «OOImias ¥ HeOpraHWYecKas XHUMHUS
chopMupoBaHa B MporpaMMe MO XMMHUHU Ha OCHOBE CHCTEMHOTO IMOAXO/Aa K M3YYCHHIO Y4eOHOTO Marepuana u
00ycJI0OBNIeHa UCTOPHYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUI Ha ONpeNelEHHBIX TEOPETHUECKUX YPOBHSIX.
Tak, B Kypce OpraHM4ecKoil XMMHUU BEILleCTBA PACCMAaTpPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOECHUS
OpTraHMYECKHX COEJUHEHUN, a TaKKe Ha YpPOBHE CTEPEOXMMMUYECKUX M DIIEKTPOHHBIX MPEICTABICHUN O
cTpoeHuu BemecTB. CBefeHMsI 00 M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YITIEBOAOPOAOB IO
CIIO)KHBIX OWONIOTUYECKH aKTHUBHBIX COEIMHEHUH. B Kypce opraHmdeckod XUMHH TIOTYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIET0 O0Opa3oBaHUsl TME€pPBOHAYaJIbHBIC TMPEACTABICHUS O
XUMHYECKON CBsI3W, KJIacCU(PHUKAIMOHHBIX MpPHU3HAKaX BEHIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HX
CTPOEHHMSI, 0 XUMUYECKOM pEaKIINu.



[Tog HOBBIM yIJIOM 3peHHS B IpeAMeTe «XUMUs» 0a30BOTO YPOBHS paccMaTpHBAeTCs U3yYCHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs TEOPETUICCKHIA Marepral i (PaKTOJIOTHUECKUE CBEICHUS O BEIIECTBAX
U XUMHUYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHWYecKas XHUMUS» OOyJarolm[MCs
NPEAOCTABIISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE IEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX H
METOJIOJIOTHYECKUX TO3UIMHA, TIyOKe TOHATh HCTOPHYECKOE HM3MEHEHWEe (YHKIMIA 3TOr0 3aKOHa — OT
000061m1aroIIeit 10 00BICHSAIOICH W MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUWI O BAXKHEHWININX BELIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAaX U MPUMCHEHHH, a
TaKXKe 0 XUMUYECKHX PEaKIHUAX, UX CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHMS TOTONHseTcs B Kypeax 10 u 11
KJIACCOB JJIEMEHTAMHU COZACP)KaHUS, UMEIONIMMH KYJIBTYPOJIOTUYCCKHI W MPUKIATHONW XapakTep. DTH 3HAHUS
CHOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3H XUMHH C PYTUMH HayKaMH, PACKPBIBAIOT €€ pOJib B MO3HABATEIILHOM
U MPAKTHYECKON NIESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBaKEHHUSI K IPOIECCY TBOPYECTBA B
o0JIaCTH TEOPHUH W TPAKTHYECKUX MPHIOKEHUH XUMHH, IIOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaxX, CBA3aHHBIX C XHWMHUEH, KPUTHYECKHA OCMBICINBAThH
UHQPOPMAITUIO U TIPUMEHATH €€ JUIS TIONOJHCHUS 3HAHUH, PEIICHHUS MHTEIUICKTYaIbHBIX U SKCIICPUMEHTAIbHBIX
UCCIICIOBATENIbCKUX 3a/lad. B 1enoM cojepikanue yd4eOHOro npenmera «XHMHUs» JaHHOTO YPOBHS U3y4YCHHS
OPUCHTHUPOBAaHO Ha (opMHUpOBaHHWE Yy OOYYaIOMIMXCS MHPOBO33PEHYECKOW OCHOBBI IS [TOHHMAaHHUSI
¢mwiocodhckux UACH, TaKUX KaK: MarepuajbHOE EIMHCTBO HEOPraHMYECKOro M OPraHUYeCKOTo MHUpa,
00YCIIOBIIEGHHOCTh CBOWMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MMO3HABAEMOCTH NMPUPOIHBIX SBICHUH ITyTEM
OKCIIEPUMEHTa W PEIICHUS TPOTUBOPEUU MEXKAYy HOBBIMU (DaKTaMH M TEOPETHYCCKUMH IPEIINOCHUIKAMH,
OCO3HAHHE POJIM XUMHH B PEHICHUU YKOJOTHYECKUX MPOOJIeM, a TaKxkKe MpoliieM COSPEKEHUST IHEPreTUICCKUX
PECYPCOB, CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTEPUAIOB.

B mnane pereHus 3a7a4 BOCIUTAHMS, PA3BUTHSI M COI[MATU3AIMH O0YUYAIOIIMXCS IIPUHSITHIC IPOTrpaMMOin
10 XMMHUH MOIXO/bl K ONPEACICHUIO COACPKAHUS M TIOCTPOCHUS MPEIMETa NPeAyCMaTpUBAOT (HOPMUPOBAHUE
YHUBEPCAIBHBIX YYEOHBIX JICHCTBHI, UMEKOIIUX 0a30BOE 3HAYCHHE JUI PAa3JIMYHBIX BUJOB JESITEIHHOCTH:
perieHus mpooaeM, MOoUcKa, aHaimu3a U 00pabOTKM MH(OpMAIMU, HEOOXOAMMBIX JJIs MPUOOPETEHUS OIbITA
NPaKTUYECKOW U MCCIICI0BATEIILCKOM IEATEILHOCTH, 3aHUMAIOIICH BA)KHOE MECTO B TIO3HAHUH XHUMHHU.

B npaktuke npenogaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U HA YPOBHE
cpemHero o0Imero ooOpa3oBaHUs, MPH ONPEACICHUU COACPIKATCIBbHOW XapaKTePHCTUKU IIeNCH H3ydeHUs
npeaMeTa HaIlpaBJICHUEM IEPBOCTECIICHHON 3HAYMMOCTH TPAIUIIMOHHO TNPU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHYECKOIM HayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, TPAKTUYCCKOM EATEILHOCTH YEJIOBEKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. C METOAMYECKON TOUKU 3PEHHS TAKOH MOIXOI K OMPEICICHUIO
HeNnel u3ydeHus mpeaIMeTa sBIsSIeTCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHsI TJIABHBIMH IENSIMU U3YYeHUsS TMpeaMeTa «XuMus» Ha 0a30BOM ypOBHE
(10 —11 xu.) sBASIFOTCS:

e (opmupoBaHHE CHCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIEH COCTaBISIIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUPa, B OCHOBE KOTOPOM JIe)KaT KIFOUEBHIE MOHATHS, (yHIaMEHTANIbHBIE 3aKOHBI U TEOPUU
XUMHUHM, OCBOCHHME S3blKa HAyKH, YCBOCHHE W TIOHMMaHUE CYIIHOCTH JOCTYIHBIX OOOOIIeHHMIA
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHMe M pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHMS BEIIECTB U XUMHUYECKUX
peakiuii, HeOOXOAUMBIX ISl MPUOOPETEHUsT YMEHHUI OPUEHTUPOBATHCS B MUPE BEUIECTB U XUMUUYECKUX
SABJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKOM U MTOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHUU U CIIOCOOOB JEATENBHOCTH, CBI3aHHBIX C HAOMIOEHHEM U 00BSICHEHHEM XUMUYECKOTO
HKCIIEPUMEHTA, COOIOICHUEM TIPABHII O€30MacCHOr0 0OpaIIeHUs C BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxarenbHasi XapakTepUCTUKA IIeNiel U 3a7a4 U3y4yeHUsl IpeaMeTa B Mporpamme 1o
XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBLIMH NMPUOPUTETAMH B CHCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpenoJaBaHUN XUMHUH B OONbIIEH CcTENneHU OTHAETCS MPEearoYyTeHHe MPaKTHUECKOM
KOMITOHEHTE COJIep)KaHUsl OOyueHUs, OPMEHTHUPOBAHHOW Ha IMOJATOTOBKY BBHIMYCKHHKA OO0IIE0Opa3oBaTenbHOM
OpTraHM3aIfy, BIAJCIOIIEr0 He HAaOOPOM 3HaHUM, a (YHKIIMOHATBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHUSIMH aKTHUBHOTO TIOJTYYEHHS 3HAHUN M MPUMEHEHHS MX B PEAIbHOMN JKU3HH IS PEIICHHS MPAKTUYECKUX
3a1ad.

B cBs13u ¢ 5TUM TIpH U3yYeHUH TIpeaMeTa «XUMHUS» JOMUHUPYIOIIee 3HaueHHUEe TPHUOOPETAIOT TaKUe ENH
U 3a71a4M, KaK:

ajanrtanus OOy4yalolmuxcs K YCIOBUSM JUHAMHYHO pa3BUBAIOLIETOCS MHpa, (OPMUPOBAHUE
WHTEIJIEKTYaIbHO Pa3BUTON JMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEIHLHOMY



OPUHITUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUSX, CBSI3aHHBIX C BEIIECTBAMH U HX
PUMEHEHUEM;

dbopMupoBaHUE y OOYYArOIIMXCS KIIFOUEBBIX HABBIKOB (KJFOYEBBIX KOMIIETEHIIMH), HMMEIOIIUX
YHHUBEpPCAJbHOE 3HAYEHHE MJISl PA3IUYHbIX BUIOB JACSITENBHOCTH: pEIIeHUs MNpoOieM, MOWCKa, aHalu3a M
00paboTku uHpopMaIK, HEOOXOJUMBIX IJIsi TPUOOPETEHUS OIbITa JIEATEIbHOCTH, KOTOpask 3aHUMAET Ba)KHOE
MECTO B MO3HAHUU XUMHUH, a TAKXKE UIS OLIEHKH C MO3ULUN SKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS
BEIIECTB U XUMUYECKHUX MIPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELy;

pa3BUTHE MMO3HABATENIbHBIX MHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00yyaronuxcs:
CIIOCOOHOCTH CaMOCTOSITEIbHO MPHUOOpeTaTb HOBbIE 3HAHHUS MO XUMHH B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSAMU, UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMaLIMOHHBIE TEXHOJIOTUY JIJIsl IOMCKA U aHalIHu3a y4eOHOM
U HayYHO-TIONYJIAPHOM MH(OPMAIIUU XUMUYECKOTO COACPKAHMUS;

dbopmMupoBaHue ¥ pazBUTHE Yy OOydYalOUIUXCA AaCCOLMATUBHOTO U  JIOTMYECKOTO  MBIIUICHUS,
HAOJIONAaTeIbBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIWMBI, B YacCTHOCTH, MpH
IUTAHUPOBAHUU U TIPOBEICHUN XUMUYECKOTO AKCIIEPUMEHTA;

BOCIHUTAHHE y O0y4aromuxcsi yOekIEHHOCTH B T'yMaHUCTUYECKON HAINPaBIEHHOCTH XUMUHU, €€ BaKHOM
POJIM B pEIICHUU I00aJbHBIX MPOOJIEM PAllMOHAIBHOTO MPHUPOIONOIb30BAHUSA, TONOJHEHHS IHEPreTUYECKUX
PECYpPCOB U COXpaHEHHsI MPHUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpe’KHOTO OTHOILEHUS K
IPUPOJIE U CBOEMY 3J0OPOBBIO, a TaKXe HPUOOPETEHHs OMbITAa HCIIOJIB30BAHUS TMOJYUYCHHBIX 3HAHUM Ui
MPUHSITUS TPAMOTHBIX PEIIEHUN B CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yuebHom mane cpegHero o0riero o0pa3oBaHus MpeAMET «XUMUs» 0a30BOr0 YPOBHS BXOIUT B COCTaB
npeamMeTHol o0nactu «EcTecTBeHHO-HAayYHbIE IPEIMETHIY.

OOmiee 4ucno 4YacoB, OTBEACHHBIX MJIS W3YUYCHUS XUMHUH, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
obOpasoBanusi, coctaBisieT 68 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce - 68 yacoB (2 yaca
B HEICITIO).



COILEPKAHUE OBYUYEHMUSA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCcKON XUMHHU

[IpenmeT opraHnyeckoi XMMHM: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B MOJIYYEHUH HOBBIX BEIIECTB
u MmarepuanioB. Teopusi cTpoeHusi opraHuyeckux coenuHeHuit A. M. BytiiepoBa, €€ OCHOBHBIE MOJOXKEHUSI.
CtpykTypHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB. | OMOIOTHs, N30Meprs. XUMHUECKasi CBSA3b B OPraHUYECKHX
COEIMHEHUSX — OIMHAPHbBIE U KPATHBIE CBA3H.

[Ipencrasienue o kiaccu(puKau OpraHMYECKuX BemecTB. HoMeHkaTypa opraHndecKux COeAMHEHHH
(cucremarnueckas) U TPUBHAJIbHBIE HA3BAHUS BAKHEHIINX MPEACTABUTENEH KIIaCCOB OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METONbl M3Yy4YeHHs BEIIECTB M HMX IPEBpAICHUI: O3HAKOMIICHHE C O0pa3laMu
OpraHWYeCKHUX BEIIECTB M MarepuajaMy Ha UX OCHOBE, MOJECIMPOBAHME MOJIEKY] OPraHUYECKHX BEILECTB,
HaOMIOZIeHHe M OMHMCAHWE JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPTraHMYECKUX BEIIECTB MpHU
HarpeBaHuu (IJIaBJI€HNUE, OOYINIMBAHUE U TOPEHUE).

Yriesonopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHHA pPsiA. MeTaH M 3TaH — NPOCTEHIIME NPEACTaBUTEIN
QJIKaHOB: ()M3WYECKHE M XMMUYECKHE CBOMCTBA (PEaKIMM 3aMEICHHUS M TOPEHHsI), HAXOXICHHE B MPHUPOE,
IIOJIy4€HHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUM psifl. DTHIIEH U MPONUIIEH — IPOCTENUIINE NPEACTABUTEIN
QJIKEHOB: (DM3MYECKHE M XMMHUYECKHE CBOMCTBA (peakiuH TUIPUPOBAHHS, TaJOr€HUPOBAHMS, THApATAIUH,
OKHCJICHUS U TOJIMMEpPHU3alliN), I0JIy4eHUE U IPUMEHEHHE.

Anxanuensl: OyragueHn-1,3 u merwiOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE CBOMICTBa
(peakuus nonuMepuszanum). [lomyuyeHne CHHTETUYECKOTO KayuyKa U pEe3UHBI.

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHH pAl. AICTUICH — MNPOCTCHIIHA
MPEICTaBUTENb AJTKUHOB: COCTaB, CTPOCHUE, (PU3MUECKHNE U XUMHUYECKHE CBOWCTBA (PEaKIMH THIPUPOBAHUS,
raJIoreHUpPOBaHuUs, THAPATALIUN, TOPEHMS] ), IOJTYyUEHUE U IPUMEHEHHUE.

Apensl. benson: cocras, cTpoeHne, GU3NIECKHE U XUMUYECKHE CBOMCTBA (PeaKuy TajloreHUPOBAHUS U
HUTPOBAHUs), NOJIydeHUE U NpUMEHeHue. Tonyon: cocmas, cmpoenue, Quauyeckue u Xumudeckue ceotcmed
(peakyuu 2anoceHupoanus u HUMPOBAHUs), noayyenue u npumenenue. TOKCHYHOCTH apeHOB. ['eHeTHueckas
CBS3b MEXY YINIEBOAOPOIAMH, TPUHAIUIEIKAIMMH K Pa3JINYHBIM KJIACCaM.

[IpuponHbie UCTOYHUKHU yreBogopoaoB. [Ipupoansiii ra3 u nonmytHele HedTsHbIE Ta3bl. HedTh U e
npoucxoxkaeHne. CrnocoObl mnepepalOoTKH HEPTH: NMEPEeroHka, KPEeKUHI (TepMUYECKUM, KaTaJIUTUYECKUi),
nupoius. IponykTsl nepepaboTku HEPTH, UX TPUMEHEHNE B POMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yrosb u
MPOAYKTHI €ro nepepaboTKu.

DKCIepUMEHTANIbHbIE METOAbl M3y4YEHMs] BEUIECTB M WX IPEBPALICHHUI: O3HAKOMJIEHHE ¢ 00pa3lamu
IJ1acTMacc, KayuyyKoB U pe3uHbl, Kojuiekuu «He@Tts» u «Yronb», MoaeINpoBaHUE MOJIEKYI YITIEBOAOPOIOB U
raJIor€HONPON3BOIHBIX, POBEICHNE IPAKTUUECKON pabOThl: MOTyYEHUE ITUIICHA U U3YUYEHHUE €ro CBOICTB.

PacuérHble 3anaun.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJTMYECTBA CXOJHOTO BEILECTBA
WIM TPOAYKTa pPEaklUy MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX BEIIECTB WIIU
MPOAYKTOB PEAKIINH).

Kuciopoaconep:xamnue opranuyeckue CoeAUHEHU

[IpenenbHble OMHOATOMHBIE CHHUPTHL. MeETaHOA M 3TAHON: CTPOEHHE, (PU3NYECKHE U XUMHYECKHE
CBOMCTBa (peaklUM ¢ aKTUBHBIMH METaJUlaMH, TaJOT€HOBOIOpPO/aMH, TOpeHue), mpuMeHeHue. BogopoaHsie
CBSI3M MEXJy MOJIEKYJIaMH CIIUPTOB. J[efiCTBME METAaHOJIa M ATAHOJIa HA OPTraHU3M YEJI0BEKa.

MHoroaroMHble CIUPTHL. DTUIICHIIMKONIb U [IMIEPUH: CTPOCHUE, (PU3NUEeCKUEe U XUMUYECKUE CBOICTBA
(B3auMOJEHCTBHE CO IIETIOYHBIMUA METaJlJlaMH, KaueCTBEHHasl peaKilisl Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBre
Ha OpraHu3M 4esoBeka. [ [pumeHenne mureprHa u STUIEHIIIMKOIS.

@deHOoJ: CTPOCHHE MOJCKYIbl, (U3MYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenue denona.

Anbaeruabl U kemonsi. QopManbIeTul, alleTanbIeru/: CTpoeHue, PU3NYECKUue 1 XUMUYECKHE CBOICTBA
(peakuuu OKUCJIEHUS U BOCCTAHOBJICHUSI, KAYECTBEHHBIE PEAKIINH ), IOJTyUeHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpENeNIbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHAsi U YKCYCHasi KHCIOTBI: CTPOEHHUE,
¢u3znueckue M XUMHYECKHE CBOMCTBa (CBOWCTBa, 0o0IIME JUIsl KJacca KHUCIOT, peakius 3TepU(PHUKALMH),




nojy4eHue u npuMeHenue. CTeapuHOBas U OJIGMHOBAs KUCIOTHI KaK MPEJCTABUTENIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MBljIa KaKk COJTM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIee JeiCTBHE.

Crnoxsble >(QUpBl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIponu3 CIOXHBIX 3GHUpoB. JKHpHL
I'maponus xkupos. [Ipumenenue ;xupos. buonorudeckas poib KUPOB.

VYriieBobl: coCTaB, Kiaccu(uKaIus yriaeBoaoB (MOHO-, M- U MoJucaxapuabl). [7roko3a — mpocTermii
MOHOCaxapuJ: 0COOEHHOCTH CTPOCHUSI MOJICKYJIbI, (PHU3NUYECKHE U XUMHUECKHUE CBOMCTBA (B3aMMOACUCTBHUE C
ruapokcunom menu(ll), okucienne aMMuadHbIM pacTBOpoM okcuna cepedpa(l), BocctanoBieHue, OpoKeHUE
IJTIOKO3bI), HAXOXKJICHUE B MIPUPOAE, TpUMEHEeHue, Ouonoruueckas poib. Dorocunres. PpykTo3a Kak U30Mep
[JTFOKO3BI.

Kpaxman u nemnronosa kak npupoaHsie noinuMmepsl. CTpoeHue Kpaxmaia 1 HeuToa03bl. Puznueckue u
XMMHUYECKHE CBOMCTBA KpaxMaia (TUIpOiIn3, KaYECTBEHHAs PEaKILIUsl C HOJIOM).

DOKCHEpUMEHTAIIbHBIE METO/bl M3y4YeHHs BEIIECTB M HMX IPEBpAIICHUI: MpOBeAeHUE, HAOMIOACHUE H
ONHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHHUE CIIUPTOB, KAUECTBEHHBIE PEAaKIMM OJHOATOMHBIX CIIMPTOB
(okucnenne »srtaHona oxkcugoM wmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJACHCTBUE TIHUIIEPUHA C
ruapokcunom meau(ll)), anpaerunoB (OkucIeHNE aMMUAYHBIM pacTBOpoM okcuja cepedpa(l) u ruapoxcumaom
meau(ll), B3ammopeiicTBre Kpaxmaiaa C HOJOM), NMPOBEACHHE MPAKTUYCCKOW pabOThI: CBOWCTBA pacTBOpa
YKCYCHOW KUCJIOTBI.

Pacuérneie 3anaun.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMUYECTBAa UCXOJHOTO BEIIECTBA
WIK TPOAYKTa PEaKLUHUU IO HU3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJHOTO W3 MCXOJIHBIX BEUIECTB HJIU
IIPOAYKTOB PEAKIIUH).

A3zoTcozepxalliye OpraHMuecKie COeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHudeckue coequHeHus. duznueckue u XMMHUYECKHE CBOICTBa
aMUHOKHCIIOT (Ha mpuMepe MMLIMHA). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuabr.

benku kak mHpUpPOIHBIE BBICOKOMOJEKYISpHbIE coeAuHeHMs. [lepBuuHas, BTOpUYHAs U TpETUYHAs
CTpyKTypa OenkoB. XMUMHYECKHE CBOMCTBA OEJKOB: T'MJPOJM3, JAEHATypalus, KaueCTBEHHbIE pEaKlUu Ha
OenKH.

DKCIIepUMEHTAJIbHBIE METO/bl M3Y4YEHMs] BEIIECTB M MX MpEeBpalleHU: HAOIIOJEHHE U ONHUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: JIEHAaTypalus OEJIKOB IIPU HarpEBaHUH, [IBETHbIE PEAKIIMH OCIIKOB.

BbicokomolieKy/IsipHbIe cOeUHEHHS

OcCHOBHbBIE TOHATHS XUMHHM BBICOKOMOJIEKYISIPHBIX COEIMHEHUIl: MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BEHO, CTENEHb [OJMMEpU3AlUM, CpenHss MoJjieKyiaspHas Macca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEPHU3alusl U MOJTUKOHICHC AU

DKCIepUMEHTANIbHbIE METOAbl M3y4YEHMs] BEUIECTB M WX IPEBPALICHHUI: O3HAKOMJIEHHE ¢ 00pa3namu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4YKOB.

MexnpeMeTHbIE CBA3H.

Peanuzanuss MeXnpeaIMETHBIX CBA3€M Npu  M3ydyeHUM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IOHSATHI, TaKk M TOHATHH,
SIBJISIFOLLIMXCSA CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0miue ecTecTBEHHO-HAay4YHbIE MOHSTHS: SIBICHUE, HaydyHBIM (aKT, TMIIOTE3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, Kiaccuukaiusi, NepuoANYHOCTb, HAOIIOIEHNE, U3MEPEHNUE, SKCTIEPUMEHT, MOJIETTMPOBAHHE.

®duszuka: marepusi, SHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPTeTUUECKUI ypOBEHb, BELIECTBO,
T€N0, 00bEM, arperaTHoe COCTOSIHUE BEIlleCTBa, (PU3MUECKHE BETMUHUHBI U €AMHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opranusM, ouochepa, oOMEH BelIECTB B OpraHusMe, (POTOCHUHTE3, OMOIOTMYECKH
aKTUBHbIE BellecTBa (OEJIKH, YIIIEBO/IbI, XKUPbI, PEPMEHTHI).

I'eorpadus: MuHepasibl, TOpHbIE IOPOIbI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTLITUBO, PECYPCHI.

TexHonorus:: mnuIIeBble MPOAYKTHl, OCHOBBI pPALMOHAIBHOIO MHUTAaHUS, MOIOUIME CPEICTBa,
JIEKapCTBEHHBIE U KOCMETHUECKHE MpernapaTbl, MaTepHalibl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0OCHOBbI XUMHMH

XuMudeckuit aneMeHT. AToM. Sapo aroma, U30TONbl. DIEKTpOHHAs 000I04YKa. DHEPreTUYeCKUe YPOBHH,
MOAYpOBHU. ATOMHBIE opOuTanu, S-, P-, d- s1eMeHTh. OCOOCHHOCTH pACHpPEICIICHHUS 3JIEKTPOHOB IO
opOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS KOH(UTYpaIHs aTOMOB.



[lepuognueckuii 3akoH u Ilepuonuueckas cucrema xummudeckux ieMeHToB /. M. Menaeneesa. CBa3b
rnepuoandeckoro 3akoHa u llepumonuueckoil cucrembl xumuueckux oanemeHtoB [[. M. MenaeneeBa c
COBPEMEHHOM TEOpUEN CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB XMMHYECKUX IEMEHTOB U
00pa3yeMbIX UMHU IPOCTHIX M CIOXHBIX BEUIECTB IO IPYIIaM U NepuojaM. 3Ha4eHHEe NEePUOJUUECKOr0 3aKOHA
B Pa3BUTUU HAyKH.

Crpoenue BemiecTBa. XUMHUYECKash CBs3b. BUIbl XMMHMUECKOM CBA3M (KOBAJIEHTHAs HETOJISIpHAs U
MOJISIpHAsl, MOHHAS, MeTaJuTndeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHON XUMUYECKOH CBsI3U (OOMEHHBII
U JIOHOPHO-aKLENTOpHbIM). Bomoponnas cBsa3b. BanentHocTh. OnexkrpoorpuuarenbHocTb.  CTeneHb
OKucieHus. VIOHbI: KaTHOHBI U AHWOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHMSI. 3aKOH IIOCTOSIHCTBA COCTaBa BellleCcTBa. THIIbI
KPUCTAJNINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMUECKON PEIIETKHU.

[TonsiTue o nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE pacTBOPbL. MaccoBasi 0Jid BELIECTBA B
pacTBope.

Knaccupukamuss  HeopraHmdeckux  coequHeHuid. HomeHkiarypa  HEOpPraHMYECKHX  BEIIECTB.
I'eneTnyeckas cBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAIIEKAIIMX K Pa3JIMYHBIM KJlaccaM.

Xumuueckass peakuusa. Knaccupukanust XMMHUECKUX PEaKIMii B HEOPraHUYECKOM M OpraHWYecKOM
XUMHH. 3aKOH COXPAHEHHS MaccChl BEILECTB, 3aKOH COXPAaHEHUs M NPEBPALICHMS] SHEPTUU NPU XUMHUUECKUX
peaKkusx.

CkopocTh peakuuu, e€ 3aBHCHMOCTb OT pas3iuuHbIX (hakropoB. OOpartumble peakiuu. XUMHYECKOE
paBHOBecue. DaKTOPBI, BIUSAIOIIKME HA COCTOSTHUE XUMHUUYECKOro paBHoBecus. [Ipunnun Jle Hlarense.

OnexTponutuyeckas auccouuanus. CuibHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX PacTBOPOB
BEILECTB: KNCJas, HEUTpaJIbHAs, IIEJI0YHAas.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

OKCIIEpUMEHTAJIbHbIE METOJbl H3YYEHHs BELIECTB W HUX MPEBpallleHUui: JAEMOHCTpauus Tadauiy
«Ilepuonnueckas cucrema xumudeckux wieMeHtoB JI. M.  MeHnngeneeBa», uU3ydeHHE  MOZCIIEH
KPUCTAJUIMYECKUX pPEmETOK, HAONIONEHUWE ¥ ONKMCAHWE JAEMOHCTPAIMOHHBIX W J1a0OpPaTOPHBIX OIBITOB
(paznokeHue MnepoKcua BOAOPOAA B MPUCYTCTBUM KaTajau3aropa, ONpEeesIeHue Cpeibl pacCTBOPOB BEILECTB C
MIOMOIIbI0 YHHUBEPCAJIBHOIO HMHJMKATOpa, PEaKklMd HMOHHOr0O OOMEHa), IMPOBEACHHUE MPaKTHUYECKOM padoTh
«BnusiHEE pa3nmuvHbIX (AKTOPOB HA CKOPOCTh XUMHUECKON PEeaKIIum.

Pacuérneie 3anaumn.

Pacuérbl o ypaBHEHHSIM XMMHMUYECKHUX PEaKLUi, B TOM YUCJIE TEPMOXUMHUYECKHE Pacdy€Thbl, pacyEThbl C
HCIIOJIb30BAaHUEM ITOHATHUS «MACCOBAsI 10JISI BEIIECTBAY.

Heoprannueckas xumusi

Hemerannbl. Ilonmoxxenue nemeramioB B Ilepuogmueckoit cucreme xuMmuueckux sneMeHtoB [, .
MenneneeBa 1 0cOOEHHOCTH CTpoeHMs aToMOB. DuU3nUecKkue cBOMCTBa HEMETAIOB. AJIOTPOINS HEMETAIIOB
(Ha mpumepe Kuciopozaa, cepsl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETAIOB (TajJoOreHOB, cephl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUN (OKCHUOB, KUCIOPOJCOAEPKAIINUX KUCIIOT, BOAOPOAHBIX COEITMHEHUN).

[IprMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenune MeramioB B Ilepuoanueckoir cucreme xumudeckux onementos . .
MenneneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000J0YEK aroMoB MeTaiuioB. OO6mme dusnyeckue
cBoiicTBa MeTaioB. CIUIaBbl METAJIJIOB. DIEKTPOXUMHUECKUH Psil HAIPSDKEHUN METaIJIOB.

XUMHYECKHUE CBOMCTBA BAXHEHUIITUX METAIIOB (HAaTpWM, Kajaui, KajdbI[Mi, MarHui, aJlOMUHHUM, [IUHK,
XpOM, KeJie30, MeJlb) U UX COCTUHEHH.

O61ue cnocoOb! noay4yeHus: MeTaioB. [IpuMeHeHrne MeTanoB B ObITY U TEXHHKE.

OKCHepUMEHTAIbHBIE METObI U3yUYEHHUs BELIECTB U UX IIPEBPAILECHHI: N3YyUeHUE KOJJIEKINH «MeTaisl
U CIUIaBbl», O00pa3lloB HEMETAJUIOB, pEHICHHE OHKCIepHMEHTAIbHBIX 3aJad, HaOJIOJACHHE U OIHCaHHE
JIEMOHCTPALIMOHHBIX U JIaDOpaTOpHBIX ONBITOB (B3aUMOJCICTBHE TUAPOKCHAA AIOMUHUS C pPacTBOpaMU
KHCIIOT U I1I€JI04eH, KaueCTBEHHbIE PEaKIIUK Ha KaTHOHBI METAJJIOB).

Pacuérnrpie 3anaun.

Pacuérel Macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE WIH 00bEMY
OJTHOTO M3 YYacTBYIOLIMX B PEaKLMU BELIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB
pEeaKI1y, €CJIM OHO U3 BEIIECTB UMEET IPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B oOecrieueHUM SKOJOTHYECKOM, IHEPreTHYeCKOoW M MUIIEeBOM 0e30MacHOCTH, Pa3BUTUU
MeauMHbL. [IoHATHE 0 HAyYHBIX METOAAX MO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIIHi.

[IpencraBienust 06 00X HAYYHBIX MPUHIUIIAX TPOMBIIIIEHHOTO MOTYYEeHHS BaKHEHIIINX BEIIECTB.



YenoBek B MUpE BELIECTB M MAaTepUaJIOB: Ba)KHEWUIINE CTPOUTENbHBIE MaTepUasbl, KOHCTPYKLIMOHHbIE
MaTepuabl, KpackH, CTEKJIO, KEpaMUKa, MaTepHaibl Uil JIEKTPOHMKH, HAaHOMAaTepuasbl, OPraHUYECKUE U
MUHepaJbHbIE yIOOpEeHHUS.

X¥UMHS W 30pOBbE UEJIOBEKA: IIpaBWJIa HCIOJIb30BAaHMUS JIEKAPCTBEHHBIX IIPENapaToB, IIpaBHiIa
0€301acHOT0 MCIOIB30BAHMS IIPETIAPaTOB OBITOBOM XMMHUU B IIOBCETHEBHON YKU3HU.

MexnpeIMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€H NpU U3Y4EHHMM OOIed M HeopraHuyeckod xumuu B 11 kiacce
OCYILECTBIIIETCSl 4Y€pe3 HCIOJIb30BAHME KaK OONIMX E€CTECTBEHHO-HAYYHBIX TOHSATHHA, TaKk W TOHATH,
SBJISIOLLMXCS CUCTEMHBIMU JJIS1 OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmre ecTecTBEHHO-HAyYHBbIE TOHSATHS: HAy4HBIA (DaKT, THIOTE3a, 3aKOH, TEOpHs, aHAJIW3, CHUHTE3,
KJaccu(uKaIus, NepuoguIHOCTb, HAOIIOIEHUE, SIKCIIEPIMEHT, MOJICIIMPOBAaHKE, U3MEPEHHE, SIBICHUE.

®duszuka: Marepusi, JHEpIusl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PaJMOAKTUBHOCTbD,
MOJIEKYIIa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, (hu3ndeckue
BEJIMYMHBI U €AMHULIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorus: kierka, opraHusM, sKocucreMa, ouocdepa, Makpo- ¥ MUKPOIIEMEHTHI, BUTAMHHBI, OOMEH
BELIECTB B OPraHU3ME.

I'eorpadust: MuHEpabl, TOPHBIE TOPOBI, TOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, PECYPCHI.

TexHonorus: XuMuyeckas MPOMBIIIJIEHHOCTb, METAJUTYprusi, IPOU3BOACTBO CTPOUTENIBHBIX MAaTEPUAJIOB,
CENTbCKOXO3SIICTBEHHOE MPOU3BOJCTBO, MHIIEBAsi MPOMBIIUICHHOCTD, (hapMaleBTHIeCKas MPOMBIILICHHOCTD,
IIPOM3BOACTBO KOCMETHYECKUX IPENaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MarepHalioB, 3JEKTPOHHAs
IIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 XMMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIET'O OGPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHWS K pe3ylIbTaTaM OCBOCHUS OOYYArOIIUMHUCS TMPOrpaMM
cpenHero oOuiero oOpa3oBaHMsl (JIMYHOCTHBIM, METANpPEAMETHBIM U MpeaMeTHbIM). HayuHo-MeToanueckoit
OCHOBOI 111 pa3pabOTKU IJIAHUPYEMBIX PE3yNbTaTOB OCBOSHUS MPOrPaMM CpeIHEro ooIero oopa3oBaHUs
SIBJISIETCSL CUCTEMHO-/1€ATE€IbHOCTHBIN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEIHLHOCTHBIM MOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaToOB
OCBOGHHUA IpeaMeTa «XUMHUS» Ha YpOBHE cpenHero oOmiero oOpa3oBaHMs BbIAENIEHBI CIEIYIOIINe
COCTaBJISIOLIHE!

OCO3HaHHE 00YUYaAIOIUMUCS POCCUIUCKON IPAXKIAHCKON MACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH U CaMOOIIPEIEICHHIO;

HaJM4re MOTHUBALMU K O0YYECHHUIO;

L[eJICHAIIPaBIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TpaauLUi 6a30BOM HAyKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroIMXCsi PYKOBOACTBOBAThCSl B CBOEGH J1€ATEIHHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHU, MPUCYITUMHU LIETOCTHON CUCTEME XMMHUECKOTO 00pa30BaHusl;

HaJW4Me MPaBOCO3HAHUS HKOJOTHYECKON KYyIbTyphl U CIIOCOOHOCTH CTaBUTh LIETU M CTPOHTH
KU3HEHHBIC TIIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUSA NpeaMmeTa «XHUMHsS» JIOCTUTAIOTCS B €AMHCTBE Y4YeOHOU u
BOCIUTATEILHONW [EATEIBHOCTH B COOTBETCTBUM C T'YMAaHUCTUYECKHUMH, COLIUOKYIBTYPHBIMU, ITYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M UJ€aaMH POCCUUCKOTO TPa)KIaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH W TpaBUJIaMH MOBEJIEHUS, CIIOCOOCTBYIOIIMMHU IPOIECCaM CaMOMO3HAHMS, CaMOPa3BUTUSA H
HPABCTBEHHOTO CTAHOBJICHHSI TUYHOCTU O0YUaIOIIUXCS.

JIndHOCTHBIE pE3YJAbTaThl OCBOCHUS NpeameTra «XUMHS» OTpaxarT CHOPMHPOBAHHOCTH OIbBITA
MO3HABATENIFHOM M TMPAKTHUYECKOH NeATeIbHOCTH OOy4aromMXcsi MO pealu3aliy MPUHATHIX B OOIIECTBE
[IEHHOCTEM, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUS .

OCO3HaHUS O0YYaIOIIMMHUCS CBOMX KOHCTUTYIHMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEACTABICHUS O COIMATIbHBIX HOPMax M MPAaBUIIAX MEXKIMUYHOCTHBIX OTHOLLIEHUN B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpPUECKOW AEATENHOCTU MNPU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATENbHBIX 33/]1a4, BHITOIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MTOHUMATh ¥ PUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY M apryMEHTBI APYTUX MPU aHAIIN3e
Pa3IMYHBIX BUJOB YU€OHOU IEATENbHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHHUSA

LIEHHOCTHOT'O OTHOLLIEHUS K UICTOPUUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHON XUMHUH;

YBOKEHHUS K TMPOIECCY TBOpPUECTBA B 00JACTH TEOPUU U TMPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTIDKEHHS HayKH €CTh pe3YyJAbTaT AJMUTENbHBIX HAOMIOACHHUH, KpPOMOTIHUBBIX
AKCIIEPUMEHTAJIbHBIX IOMCKOB, TOCTOSHHOTO TPY/la YUEHBIX U MPAKTHKOB;

WHTEpeca W TO3HABATENbHBIX MOTHBOB B TONYYEHHH U TOCIEAYIOUIEM aHamu3e HHGOpMaluu o
MEePENOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPAaBCTBEHHOI'O CO3HAHHUS, ITUUECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OIIGHHWBaTh CHUTYallUM, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHHSIMH, W TPUHUMATh
OCO3HAHHBIE PELIEHUs, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

TOTOBHOCTH OII€HUBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBApHIIEH C MO3ULUNA HPABCTBEHHBIX U
MPaBOBBIX HOPM U OCO3HAHME MOCIEACTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYpPbl 310POBbS:

MOHMMAaHMsI LIEHHOCTEH 310poBoro u Oe3omacHoro o0pasza »XKU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOLIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY M IICUXUYECKOMY 3/10POBbIO;

coOmoieHust paBui 0e30MacHoro oOpalieHusl ¢ BEUIECTBAMU B OBITY, MOBCEIHEBHON J>KM3HU U B
TPYLOBOM JEATEIBHOCTH;

MOHUMAHUS [EHHOCTH TMPaBWJI WHAMBHUAYAJILHOTO U KOJUIGKTMUBHOTO O€30MacHOTO TIOBEJCHHS B
CUTYallUsIX, YTPOKAIOLIUX 3OPOBbIO U )KU3HU JIIOJEH;



OCO3HAHUS TOCJICICTBUA M HEMPHUATHS BPEAHBIX MPHUBBIYEK (YMOTPEOIICHUS AJKOTOJISI, HAPKOTHUKOB,
KypeHus);

5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTHBHON KOMIIETCHTHOCTH B Y4€OHO-HCCIICIOBATEIIbCKOW JIEATEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTHX BUAAX JACATEIBHOCTH;

YCTAHOBKHM Ha aKTHBHOE y4acTHE B PEUICHUH MPAKTHYECKUX 3a7ad COLMAJbLHON HANpaBJIEHHOCTH (B
paMKax CBOEro KJ1acca, IIKOJIbI);

HWHTEpeca K MPAKTHYECKOMY H3YYCHHIO TpOo(eccHil pa3jM4HOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUS MPEAMETHBIX 3HAHUH 10 XUMUU;

YBaXEHUS K TPYLY, JIIOIAM TPy/Aa U pe3yJibTaTraM TPYI0BOH NeITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYaJIbHOW TpaekTopuu oOpa3oBaHMs, Oyayiien
npodeccud W peanu3allid COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
crocoOHOCTeH K XUMHH, UHTEPECOB U OTpeOHOCTEH 0011eCcTBa;

6) 3K0JIOTHYECKOI0 BOCIIMTAHUSA:

IKOJIOTHYECKH IIEJIECO00PA3HOTO OTHOIICHHS K MPUPOJE, KaK MCTOYHUKY CYIIIECTBOBAHUS JKU3HU Ha
3emie;

MMOHUMaHHUS TI00AJTLHOTO XapaKTepa 3KOJOTHYECKHUX IMPOOJIeM, BIUSHHS KOHOMHYECKHX MPOIECCOB
Ha COCTOSIHHE IMPUPOTHON M COLIMAIILHON CPEIbI;

OCO3HAaHUS HEOOXOAMMOCTH MCIOJB30BaHMS JIOCTHDKEHUH XHMHUHU IS PEHICHUS BOIPOCOB
paIlMoOHAIBLHOTO MPUPOIOTIOIB30BAHHS;

AKTUBHOTO HENPUATUS ACUCTBUI, NPUHOCSIIMX Bpel OKpYXKarolled NPUPOTHONW Cpene, yYMEHHUS
MPOTHO3UPOBATh HEOJIArONMPUATHBIE JKOJIOTHYECKHUE TIOCICJACTBUS IPEANPUHUMACMBIX JEHCTBUA U
MpEeI0TBpaIIarh Ux;

HaJW4Yds Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKON KYIbTYphlI, OMBITa JEATEIbHOCTH
HKOJIOTUYECKON HampaBIE€HHOCTH, YMEHHS PYKOBOACTBOBAThCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLIMATILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOSTH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U
00IIIeCTBEHHOU MPAKTHUKH;

MOHUMAaHUS CHEHM(PUKUA XUMHH KaK HayKd, OCO3HAHHUS €€ poiau B (OPMHUPOBAHUHU PAIMOHATBHOTO
HAY4YHOTO MBIIIJIEHUS, CO3MaHUM IIEJIOCTHOTO TPEACTAaBIEHUS 00 OKpYXKarolleM MHUpPE Kak O €IUHCTBE
NPUPOJGI M YEJOBEKa, B TMO3HAHUM TMPHUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOoOJIeM COXPaHEHUS
MIPUPOAHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOON 3HAYMMOCTH XMUMHH JIJIsl COBPEMEHHOM IMBUIU3AIIMU: B €€ TYMaHUCTHUECKOM
HANpPaBIEHHOCTH U BXKHOM PONU B CO3JJaHMM HOBOW 0a3bl MaTepHalbHON KYIBTYPBI, PEIICHUH TTI00aTbHBIX
mpo0lieM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETUUYECKON, MUIIEBOM M IKOIOTUYECKON
0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEYeHUH YCIOBHUM YCIENTHOTO TpyAa U OKOJIOTUYECKU
KOM(OPTHOI JKU3HH KaXKIOTO 4iieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: MOHUMAaHHUS CYIIHOCTH METOAOB IO3HAHHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh MOJNyuYaeMble 3HAHUS s aHaiu3a U OObSICHEHUS
SBIICHUN OKPYXAIOIIeT0O MHUpa W TMPOUCXOASIIMX B HEM H3MEHEHMI, yMEHUs aenarb 00O0CHOBAHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAayYHBIX (D)aKTOB M HUMEIOMIMXCS JaHHBIX C LEJIbI0 TMOMTYYEHHS] JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCMOIB30BaTh XUMUYECKUE 3HAHUS I PEIICHUs MPOOJIeM B peabHbBIX
KU3HEHHBIX CUTYalUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHHIO, K AKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHHM 110 XUMUU B COOTBETCTBUH C KUZHEHHBIMU MTOTPEOHOCTIMHU;

MHTEpeca K 0COOEHHOCTSIM TPYZa B Pa3IUYHBIX cepax MpodheCcCHOHATBLHON NesSTENbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yiIbTaThl OCBOCHUST y4eOHOTO TpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO 00IIero
00pa3oBaHUs BKITIOYAIOT:

3HAYUMBble  IUIA (dbopMupoBaHus ~ MHUPOBO33pPEHUS OoOyJaroImuxcst  MEeXAUCHUIIITUHAPHBIE
(MexmpenMeTHbIe) OOIIeHAayyHble MOHSTHS, OTpa)karollMe LEJOCTHOCTh HAyuyHOM KapTUHBI Mupa H
CHeIII/I(i)I/IKy MCTOAOB IMO3HAHUSA, HCIIOJIB3YEMBIX B CCTCCTBCHHBIX HAyKax (MaTepI/IH, BCIICCTBO, DHEPTUA,



SIBJICHHE, TIPOIECC, CHUCTeMa, HAy4YHbIA (aKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCIIeI0BaHNe, HAOMIOIEHNE, U3MEPEHUE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCaJbHbIE y4ueOHBbIE JEWCTBUS  (TIO3HABATEIbHBIC, KOMMYHHKATHUBHBIE, PETYISTHUBHEIC),
obecrieunBaromue (GopmMupoBaHre (QYHKIIMOHAIBHOW TPAMOTHOCTH M COLMAIBHONH  KOMITETEHIIUH
00yJaroImmxcs;

CIIOCOOHOCTh OOYYAFOIIMXCS HCITOJIB30BaTh OCBOSHHBIE MEKIHMCIMIUIMHAPHBIC, MUPOBO33PECHUECKUE
3HAHUS ¥ YHUBEPCAJIbHBIC yUeOHBIC ICHCTBUS B ITO3HABATEILHON M COLIMAILHON TIPAKTHKE.

MertanpenMeTHbIe Pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAITBHBIMHI YUSOHBIMH TT03HABATEIHHBIMH,
KOMMYHHMKATHBHBIMH U PETYISATUBHBIMU JCHCTBUSIMH.

OBjajieHUe YHHBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEJILHBIMH /Il CTBUSIMH

1) 6a30BbIe JIOrHYecKHe JeiicTBUA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTrpuBarh;

OTIPENENATh MENIU ACATEIBHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUU HX JAOCTHIKCHHs, COOTHOCHTH
pe3YIBTaThl ACATEILHOCTH C TIOCTABICHHBIMH IIEIJISIMH;

HCIIONIh30BaTh MPHU OCBOCHUHM 3HAHWUN MPHEMBI JIOTHYECKOTO MBIIIICHUS — BBIIEIATH XapaKTEPHBIE
MPU3HAKKA TIOHATHH M yCTaHABIMBATh HMX B3aMMOCBS3b, HCIIONH30BaTh COOTBETCTBYIOIIME ITOHSATHS IS
00BSICHEHHUS OTAEIBHBIX (DAKTOB U SIBICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KIACCH(UKAIIMK BEIIECTB M1 XUMHYECCKUX PEaAKIU;

yCTaHABIUBATh IPUYMHHO-CIICICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXAeHUs (MHIYKTHUBHBbIC, IEAYKTUBHBIC, [0 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTHU U MPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH BHIBOABI M 3aKIIOUCHUS;

MPUMEHSITh B MPOIECCe MO3HAHUSA, WCIOIb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJEIbHBIC MPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ) JJIEMEHTA, XHMHUYECKas
dbopmyna, ypaBHEHHE XMMHUYECKOM pEaklUUy — MPU PElICHUH YYeOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX
3a/1a4, NPUMCHATh Ha3BaHHBIC MOJIEIbHBIC TPEJICTABICHUS JJI BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUi.

2) 6a30Bble HCCIIeI0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUit;

dbopMynHpoBaTh 1€MW M 3a/a4d HUCCIIEAOBaHUsS, HCIOJIB30BaTh IMOCTABICHHBIE U CAMOCTOSTEIBHO
chopMyIHpOBaHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MMO3HAHUSA U OCHOBBI AJisi (POPMUPOBAHUS TUIIOTE3BI
0 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQ/IETh HABBIKAMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS M MPOBEICHUS YYCHHUYECKUX DKCIIEPUMEHTOB,
COBEpIICHCTBOBAaTh YMEHHUS HAOMIOmaTh 3a XOJOM TMIPOIEcca, CaMOCTOSTENbHO MPOTHO3UPOBATH €T0
pesynbrar, ¢GopMyTHpoBaTh OO0OOIIEHHWS U BBIBOIBI OTHOCHTENHHO JIOCTOBEPHOCTH pE3yJAbTaTOB
HCCIIEIOBAHUS, COCTABIIATH 00OCHOBAHHBIN OTYET O MPOJIEIIaHHOM padoTe;

MpUOOpeTaTh OMBIT YYEHHUYECKOH HCCIeNOBaTeIbCKOW M TMPOEKTHON JEATENbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY TOWCKY METOMOB pEIIeHUS MPaKTHYEeCKHX 3ajad,
MPUMEHEHUIO Pa3TUYHBIX METOOB MTO3HAHUSI.

3) pa6ora ¢ undopmanueii:

OPUEHTHPOBATbCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpManuu (HAydyHO-TIOMYNSpHAs JIUTEparypa
XUMHUYECKOTO COJEp)KaHUsl, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHeTa), aHaTU3UPOBATh HH(POPMALIUIO
pa3IMYHBIX BHAOB U (QOpM TpEACTaBICHHUS, KPUTUYECKH OICHMBATh €€ JOCTOBEPHOCTH W
HEMPOTHUBOPEUNBOCTH;

(dbopMynHpoBaTh 3aMpoChl M MPUMEHATh Pa3TUYHbIE METONbI MPHU MOUCKEe M OoTOOpe uHbopMaIuwy,
HE0OXOUMOI IS BHITIOTHEHHS YI€OHBIX 3a71a4 OMPEIeIEHHOTO THIIA;

MPUOOPETaTh OMBIT UCTOIH30BAHUS HMHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUNA U Pa3IHMYHBIX
IMOMCKOBBIX CHCTEM,;

CaMOCTOSITENIFHO BBIOWpATh ONTHUMANbHYIO (hopmy mpeacraBieHus MHPoOpManuu (cxembl, rpadukw,
JyarpamMmbl, TaOIHIIBI, PUCYHKH U JPYTHE);

WCIIONb30BaTh HAyYHBIM SI3BIK B KAa4eCTBE CpEACTBa MpU paboTe ¢ XUMHUYECKOH WHHOpMaIuei:
MIPUMEHSITh MeXKIPEeIMETHBIE (PU3NIECKHEe U MaTEMAaTUYECKNE) 3HAKU U CUMBOIIBI, (hOpMYJIbl, aOOpeBHATYPHI,
HOMEHKJIATYpY,

HCIONE30BaTh U MPE0OPa30BhIBAThH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATTISAHOCTH.

OBi1aieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TeMbI B XOJIe AHAIOTa W/HIIN TUCKYCCUHU, BHICKA3hIBATh
uaen, GopMyarpoBaTh CBOM MPEUIOKEHUS OTHOCUTEIILHO BBITTOJHEHUS TIPEJIOKEHHOM 3a/1a4u;



BBICTYIIaTh ¢  TPE3CHTAIlMCH  pe3y/JIbTaTOB  IMO3HABATCIILHOM  JICATEIBHOCTH,  TOJYYCHHBIX
CaMOCTOSITCJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMHM TIPH BBIMOJIHEHUH XHMHYECKOTO SKCIICPHMEHTA,
MPAKTHYECKON pabOThI IO MCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEICCTB, peau3alliid yU4eOHOTO MPOCKTa M
(GbopMyITHpOBaTh BBIBOABI IO Pe3yibTaTaM IMPOBEACHHBIX HCCIICIOBAHUN IyTEM COIIACOBAHMS IO3UIUI B
X071e 00CYXIeHUSI 1 0OMEHa MHECHUSIMH.

ORi1ajieHHe YHHBEPCAJIbHBIMH PeryJissTHBHBIMH JeHCTBUSIMU:

CaMOCTOSITEJILHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO TMO3HABATEIBHYIO JIEATCIIBHOCTD, ONpeaeiss eé
IEMH W 3aJa4H, KOHTPOJIMPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh IpEIaracMblii allfOPHTM
JNCHCTBUI TNPHU BBHIMOJIHCHUH YYCOHBIX M HMCCICIOBATCILCKUX 3ajad, BHIOMpaTh HawnbOoyiee 3(QeKTHBHBIHN
CIOCO0 MX PEHICHHS ¢ YIETOM IMOJIYUCHHUS HOBBIX 3HAHHMH O BEIIECTBAX M XUMUYCCKUX PCAKIINAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JIeATEIbHOCTH HA OCHOBE CaMOaHaJIM3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUN O XMMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTUHBI
MUpa, POJIM XUMHUHU B TTO3HAHUH SBJICHUA TPUPOJBI, B (DOPMUPOBAHUN MBITIUICHUS U KYIBTYpPBI JIMYHOCTH, €€
(YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOAMMOW JUIS pEIICHUS NPAKTUYECKUX 3a]ad M DKOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[I0POBBIO M IPUPOIHOM CpeIe;

BJIAQJICHUE CHCTEMOM XMUMHYECKMX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue IOHATHS
(XMMUYECKUH  DJIEMEHT,  aTroM,  DJJEKTpOHHas  o0oJIouka  aroma,  MOJIEKyJa,  BaJIEHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTh, XUMUUECKAsl CBA3b, CTPYKTYpHas opmyna (pa3BépHyTasi U COKpalEHHasI), MOJb,
MOJISIpHAsi Macca, MOJSPHBIA O00BEM, YITIEPOAHBIM CKeleT, (yHKIMOHAJIbHAS TPYIa, pajnuKaj, W30Mepus,
M30MEpbI, TOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA M a30TCOAEpKALUE COEIUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE COEIUHEHMS); TEOPUH U 3aKOHBI (TEOpHs
CTpoeHHs opraHudeckux BemecTs A. M. byTnepoBa, 3ak0H cOXpaHEHMsI MacChl BELLIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMUH; MUPOBO33PEHUYECKHIE 3HAHMS, JIKAIIME B OCHOBE MMOHUMAHUS IPUUYNHHOCTU U
CHCTEMHOCTH XHMHYECKHX SIBJICHUH, (PaKTOIOTUYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, MOIYYECHUH U
0€3011acHOM HCIOJIb30BaHUHM BA)KHEHIINX OPraHMYECKUX BELIECTB B OBITY M NMPAKTUUYECKOH NEATEIbHOCTU
YeJl0BeKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE TMPU3HAKU TIOHSATUW, YCTAHABIMBATH HX
B3alMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIINE OHATHS MPU ONUCAHUM COCTaBa, CTPOCHUSI U MTPEBPALICHUM
OPraHNYeCKUX COCIMHEHU;

c(OpMUPOBAHHOCTh YMEHUH HCMOIb30BATh XMMUUYECKYIO CUMBOJIUKY JIJISl COCTABIICHUSI MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (HOopMyNT OpraHUYeCKUX BEIIECTB U YPaBHEHUM XUMHUYECKHUX
peakuuii, U3roTaBIMBaTh MOJEIHU MOJIEKYJ OpPraHMYECKUX BEIIECTB JUISl MIUIIOCTPALMU MX XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHMS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABJINBATh MPUHAJJIEKHOCTh U3YUYEHHBIX OPraHUYECKUX BEIIECTB IO
UX COCTaBYy M CTPOCHMIO K OIpENeNEHHOMY KJIAcCy/TpyNIe COeIWHEHUHN (YIJIEeBOIOPObI, KHUCIOPOI H
a30TCONEPXKALUE  COEMHEHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMsI), JaBaTb UM Ha3BaHMUS IO
cucremarndeckoir HomeHkinarype (IUPAC), a Taxke mNpHUBOIUTH TpPHBHAIbHBIE HAa3BaHHUS OTICIBHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, NMPOIMMUJIIEH, alleTUJIEH, STUJICHIJIMKOIb, NIULEpPHH, GeHon, Gpopmanbaerus,
alleTalbJeru]l, MypaBbUHAs KHCJOTA, YKCYCHAasi KHUCJIOTa, OJIEMHOBas KHUCIIOTA, CTEapUHOBAas KHCIIOTA,
TJTI0K03a, (PpyKTO3a, Kpaxmall, IeJUII0NI03a, TIIUITHH);

c(hOpMHPOBAHHOCTb YMEHHUS OMPENEISATh BHJBl XUMHYECKOW CBSI3M B OPraHUYECKUX COCIMHECHHSIX
(omMHapHBIE U KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHSTH MOJOKEHUSI TEOPUHM CTPOEHUSI OPTaHWYEeCKUX BeulecTB A. M.
BbytnepoBa nnsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUS
Macchl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTb COCTaB, CTPOCHHE, (U3MUECKHE U XHMHYECKHE
CBOMCTBAa THUIHMYHBIX MpPEACTaBUTENEH pa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJIEH,
MPOMWICH, areTwieH, Oyranuen-1,3, metunOyraamen-1,3, O€H30J, METaHOJN, ASTAHOJ, STHUJICHTIUKOIb,
IMIEepuH, (EeHOJ, aleTaableru]l, MypaBbUHAs M YKCyCHas KHCJIOTHI, IVIIOKO3a, KpaxMmal, LeJUIioo3a,



aMMHOYKCYCHas ~ KHCJIOTa), WJIJIIOCTPUPOBaTh TICHETHYECKYI0 CBA3b MEXJIY HHUMH YpaBHEHHUSIMHU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIMHA C UCIIOIb30BAHUEM CTPYKTYPHBIX (GOPMYII;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb MCTOYHUKHM YIJIEBOJOPOAHOIO ChIpbsi (HEPTS,
IIPUPOAHBIN a3, yroib), CIOCO0b! MX NEPepadOTKU U MPAKTUYECKOE TPUMEHEHHE ITPOAYKTOB IepepadboTKy;

c(OPMHUPOBAHHOCTh YMEHUI NMPOBOIUTH BBIYMCICHUS 10 XMMHUYECKUM YPABHEHUSAM (Macchl, 00bEMA,
KOJIMYECTBA HCXOAHOI0 BELIECTBA WIIM MIPOIYKTA PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OHOTO
13 UCXO/IHBIX BELECTB UJIM MIPOAYKTOB PEAKLIUN);

c(OPMHUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOI 3HAHUH 00 OCHOBHBIX METO/aX HAYy4YHOT'O MO3HAHMS,
UCIOJNb3YEMbIX B XHMHUM IIPU H3yYEHUM BEIIECTB M XUMHUYECKUX SBICHUH (HaOIIONeHHE, U3MEpEHHE,
HKCIIEPUMEHT, MOJEIUPOBAHNE), UCIIOIb30BATh CUCTEMHbIE XUMUYECKHE 3HAHUS Ul NPUHATUSA PELICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIECTBAMU U UX IPUMEHEHUEM;

cOPMHUPOBAHHOCT, YMEHHMH COOMIOJAaTh IpaBWja IOJb30BAHUSA XUMMUYECKOHM MOCyIod H
na0opaTopHbIM OOOpYJOBaHMEM, a TakKe IpaBuja oOOpallleHHs C BELECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSAMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKUH SKCIEPUMEHT (IIpEBpalLleHUs
OpPraHMYECKHUX BEIECTB IIPY HArpeBaHUM, INOJIyYEHUE JTUJICHA W WU3YyYCHHE €ro CBOMCTB, Ka4yeCTBEHHBIC
peakIy OpraHMYEeCKUX BEILECTB, JEHaTypalus OeJKOB NpPH HarpeBaHUM, I[BETHbIE peakIUHU OeIKOB) B
COOTBETCTBHM C IpaBUJIAMHM TEXHHUKH O€30MacHOCTH IpU OOpalleHMHM C BELIECTBAMU M J1aOOpaTOpPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOIO H3KCIIEpUMEHTa B (OpMe 3aluCH ypaBHEHHM
COOTBETCTBYIOIIUX PEaKUil U (GOPMYIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUECKU aHAJIU3UPOBATh XUMHUYECKYI0 MH(OPMALUIO, MOIYy4aeMyIo
U3 Pa3HbIX UCTOYHHUKOB (CpeacTBa MaccoBoi MH(popMaluu, IHTepHeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUN COOMIOAATH MPABUIIA HKOJIOTMYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY
U TPYLOBOH JEATEIBHOCTH B LEJAX COXPAHEHUS CBOETO 3J0POBbsl M OKPYKAIOLIEH NPUPOIHOM Cpensbl,
OCO3HABaTh OIACHOCTb BO3ACUCTBHUS HA JKUBBIE OPraHU3MbI OIPENEIEHHBIX OPraHUYECKUX BEILECTB,
noHuMas cmblica nokazarens [1JK, nmoscHATe Ha mpuMepax crnocoObl YMEHBIIEHUS U MPEJOTBPALIECHUS UX
BPEIHOT'O BO3JIECHCTBUS HA OPraHU3M YEJIOBEKA;

U OOy4aroLIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 3/I0POBbS: YMEHHE MPUMEHSATh 3HaHUSA 00
OCHOBHBIX JOCTYIIHBIX METOJAX IT03HAHUS BEIIECTB U XMMUYECKUX SIBJICHU;

JUI CJIENBIX U CJIA0OBUIAIMX OOYYAIOIIUXCS: YMEHHUE HMCIIOJIb30BaTh PElbe(PHO-TOUCUHYIO CUCTEMY
o6o3nauenuit JI. bpaitns s 3anucu XuMudeckux Gopmyt.

11 KJIACC

[IpenmeTtHbIe pe3yabTaTsl 0CBOEHUA Kypca «O01as 1 HeopraHu4eckasi XUMHUs OTPaKaroT:

c(OpPMHUPOBAHHOCTh NMPEJICTABICHUA: O XUMHUYECKONH COCTABIAIOIIEH €CTeCTBEHHO-HAyYHON KapTHUHBI
MHpA, POJIM XUMHUH B MTO3HAHUU SBJICHUN MPHUPObI, B (OPMUPOBAHUM MBIIIJICHUS U KYJIBTYPhl JUUYHOCTH, €€
(YHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHUs MNPAaKTUYECKUX 3aJad M HKOJOTHYECKU
000CHOBaHHOI'O OTHOILEHUS K CBOEMY 3[J0POBBIO M IPUPOTHOI Cperie;

BJIAJICHUE CHCTEMOM XUMMUYECKMX 3HAHMH, KOTOpas BKJIOYAET: OCHOBOIOJIATAOUINE TMOHATHS
(XMMHUYECKHI DJIEMEHT, aTOM, HM30TOIl, S-, P-, O- AMEKTPOHHBIE OpPOHMTANU aTOMOB, MOH, MOJIEKYNA, MOJb,
MOJISIPHBIH  00BEM, BaJEHTHOCTb, 3JIEKTPOOTPHLATENBHOCTh, CTEMEHb OKHMCICHHS, XUMHUYECKas CBA3b
(KoBaJIeHTHAasl, WOHHAs, METAJUIMYecKas, BOAOPOJHAs), KpUCTAJUIMYECKas pEeHIETKa, TUIBl XUMHUYECKHUX
peakiuii, pacTBOp, O3JEKTPOJIUTHI, HEVIEKTPOIUTHI, AIEKTPOJIUTHUECKAsT AUCCOLMAIMS, OKUCIUTEINb,
BOCCTAHOBHTENb, CKOPOCTh XMMHYECKOW pEaKIui, XUMHYECKOEe PaBHOBECHE); TEOPUU M 3aKOHBI (TEOPHS
ANEKTPOJIMTHUECKON AMCCOLMaIuK, nepuonuueckuil 3akon J[. M. MenneneeBa, 3aKOH COXpAaHEHHS MacChl
BEIIIECTB, 3aKOH COXPAHEHHUS W IpPEBpAIlleHUs] PHEPTUU MPH XUMHUYECKHUX DPEaKIHUsAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHH SI3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIS)KAIMEe B OCHOBE MMOHUMAaHUS IPUIMHHOCTHU U
CHCTEMHOCTH XMMHYECKHX SBJICHUH, (haKTOJIOTMUYECKHE CBEJCHHMS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U
0€301acHOM HCIIOJIb30BaHUN BAYKHEHMIIIMX HEOPraHWYECKHX BELIECTB B OBITY M MPAKTUUYECKOM JEATEIbHOCTH
YeJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapakTEpHble IMPU3HAKK IOHATUH, YCTAHABIMBaTh MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIME MOHATUS MPU ONHCAHUM HEOPTaHUYECKHUX BEIIECTB U UX
[IPEBPAILCHU;

c(OpMHUPOBAHHOCTh YMEHUH HCIIOJIB30BATh XMMUYECKYIO CHMBOJHUKY JJsI COCTaBICHUS (POPMYI
BEIIECTB U YPaBHEHUI XMMHYECKHMX peakiuii, cucreMarnyeckyro HomeHknarypy (IUPAC) u TpuBHuambHbIC



Ha3BaHUs OTICIBHBIX HEOPTAHMYECKUX BEIIECTB (yrapHbI a3, YITICKUCIBIN ra3, aMMHaK, raiméHas u3BeCTh,
HeraméHas U3BECTh, TUThEBAs COJIa, TUPHUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHHI OMPENEIsATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS XUMUYECKUX AJIEMEHTOB
B COCAMHEHUSAX PaA3JIMYHOTO COCTAaBa, BHJ XUMHUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs, MeETaJUITMYecKas,
BOJIOPOJHAsI) B COCAMHEHUSAX, THI KPUCTAUIMUYECKONW PEIIETKH KOHKPETHOrO BeIIecTBa (aromHas,
MOJICKYJISIDHAsl, WOHHAs, METAJUIMYECKas), XapaKTep Cpeabl B BOJIHBIX pPAacTBOPax HEOPTaHHMYECKUX
COCTMHECHHI,

c(hOpMHPOBAaHHOCTh yYMEHHUH YCTaHABIWMBAaTh NPUHAMICKHOCTh HEOPTAaHMYECKHUX BEIIECTB IO HX
COCTaBy K OMpEeIEHHOMY KJIacCy/TpylIie COSAMHEHHH (MPOCThIE BEIIECTBA — METAJIBI M HEMETaJUIbI,
OKCHJIbI, OCHOBaHUS, KUCIIOTHI, aM(pOTEPHBIC THAPOKCHUIBI, COJIN);

c(hOopMHPOBAaHHOCTh YMEHHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPHPOBATh €r0 CUCTEMATH3UPYIOIIYIO, O0BICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh DJJIEKTPOHHOE CTPOCHHUE AaTOMOB XHMHYECKUX
anemMeHToB 1—4 nepuonoB Ilepuonnueckoit cuctembl XuMudeckux aiemeHToB . 1. MenaeneeBa, HCIIOJIb3yA
MOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOMTAIN», «IHEPIETHUCCKHUE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XMMHUUYECKHUX DJIEMEHTOB M MX COEAMHEHMM Mo mepuojaMm u rpynnam Ilepuogmyeckoi
CHCTEMBI XUMHUYecKkuX anmemMenToB . . Menaeneena;

c(OpMUPOBAHHOCTh yYMEHUW XapaKTepu3oBarh (OMHCHIBATh) OOINME XWMHUYECKHE CBOICTBa
HEOPraHUYECKUX BELIECTB Pa3JUYHbIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE F€HETUUYECKON CBS3H MEKIY
HEOPraHUYECKUMU BEUIECTBAMH C ITOMOILBbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUi;

c(OpMUPOBAHHOCTh YMEHUS KIacCU(PUIMPOBATH XUMUYECKHE PEAKIUHU IO Pa3UYHbIM IpU3HAKAM
(4ucity ¥ cocTaBy pearupyroliux BEUIECTB, TEINIOBOMY (G (heKTy peakuu, N3MEHEHUIO CTENeHEe OKUCIIeHUs
AIIEMEHTOB, 00PAaTUMOCTH PEAKIINH, YYACTHIO KaTallu3aropa);

c(OpMUPOBAHHOCTh YMEHHUH COCTaBISATh YpPABHEHHUS pEAKUUNA Ppa3TUYHBIX THIIOB, IIOJIHBIE H
COKpalIéHHbIE ypaBHEHUS PEaKIMil HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEaKIHHU HUIYT
JIO KOHIIA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIMU, MOATBEPXKAAIOIINE KaueCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BELIECTB, PACIIO3HABATH OINBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIHNE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKIUil
MOCPEZICTBOM COCTaBIIEHUS AIIEKTPOHHOTO OajaHca STUX PEaKInid;

c(hOpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEaKIUU OT Pa3IuIHBIX
(bakTOpoB; XapakTep CMEIIEeHHsS XMMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ACHCTBUA
(mpunnun Jle larense);

c(OpMUPOBAHHOCTh YMEHHHM XapaKTEepHU30BaTh XUMHUYECKHE TMPOIECCHI, JEXKAI[Ue B OCHOBE
MIPOMBIIIICHHOTO TONyYeHUsI CEpHOU KUCIIOTHI, aMMHUaKa, a Takke cOPMUPOBAHHOCTh MPEACTaBIECHUN 00
OOIINX HAYYHBIX MPUHIIUIIAX W SKOJIOTHYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIUKCICHHS C HCIONb30BAHHEM IOHSATUS «MaccoBasi A0S
BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMUYECKUX PEAKIUIX, MACChl BEIIEeCTBA WIH
00béMa TrazoB IO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBbEMY OMHOTO M3 YYaCTBYIOIIHUX B
peakuuy BeIIeCTB, TEIIOBOro 3(ddekTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MAacCChl BEIIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHH CcOOMIONaTh TMpaBHJIa TOJIB30BaHHUS XUMHYECKOH TMocymnod u
nabopaTopHbiM 000pyIOBaHMEM, a TaKke IMpaBWia oOpallleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUUECKHUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHI TJIAHUPOBATh U BBHIMOIHATH XMUMHUYECKHHA DKCIEPUMEHT (pas3lioiKeHHE
MEepOKCUAa BOAOPOAA B MPUCYTCTBUM KaTajau3aTopa, ONpPEAENIEHUE Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIbIO
YHHUBEPCAJIHHOTO WHAMKATOPA, BIUSHUAE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOH peakinu, PeaKIhu
MOHHOTO OOMEHa, KaueCTBEHHBIC PEAKINHU Ha Cylb(dar-, kapOoHAT- U XJIOPHUA-aHUOHBI, HA KAaTHOH aMMOHWUS,
pelIeHre SKCIIEPUMEHTANbHBIX 33/1ad o TemMaMm «Metamb» u «HemeTamib») B COOTBETCTBUU C IPABUIIAMHU
TEXHUKU 0€30MacHOCTU MPH OOpalleHWH ¢ BEIIeCTBAMU U JIA0OPATOPHBIM OOOPYNOBAaHUEM, MPEACTABIATH
pe3yibpTaThl XUMHUYECKOTO AKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIUX pEaKIHid |
(dbopMynHpOBaTh BHIBOJBI HA OCHOBE 3THUX PE3YJbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATh XMMHYECKYI0 HH(OPMAINIO, MOTy4yaeMyro
U3 pa3HbIX UCTOYHUKOB (CPENICTBA MACCOBOM KOMMYHUKaIUU, IHTepHET U ApyTuX);

c(hOpMUPOBAHHOCTh YMEHHI COONIIOAATH MpaBUila HKOJOTHYECKH 11E1eCO00pa3HOT0 MOBEIECHUS B OBITY
U TPYIOBOM JEATETBHOCTH B IEJISIX COXPAaHEHUsI CBOETO 370POBbS M OKPYXKAKOIIEH MPUPOIHON Cpebl,



OCO3HaBaTh OIMACHOCTb BO3ICHCTBHSI Ha JKHUBBIE OPraHU3MbI OMNPEAENEHHBIX BEIECTB, IMOHUMAs CMBICI
nokazarens [IJIK, mosicHATH Ha mnpumepax crnocoObl YMEHbBIIEHUS M MPEJOTBPAIICHHUS UX BPEIHOTO
BO3/IEMCTBHS HA OpPraHU3M YEIOBEKa;

Ui 00y4aroUIMXCcsi C OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbsSi: YMEHHUE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHHUIA;

JUIS CIeNbIX U cIabOBUISAIIUX OOYYarOIIUXCS: YMEHHE MCIIOJIb30BaTh Pelbe(HO-TOUCUHYIO CHUCTEMY
0003HaYeHU JL Bpaitns JUISt 3aMucu XUMHYECKUX dhopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppPOBHIE)
HauMeHoBaHMe pa3/iesioB U TeM NPOrPaMMbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e paboThbI KHe padoThbl
Paznea 1. TeopeTnyeckue 0CHOBbI OPraHN4€eCKO XUMHHU
11 [Ipeamer opraHn4eckor XUMHH. 1 bubnmuoreka L{OK https://myschool.edu.ru/
T e e nA. M.
1.2 SOPI CIPOSHIG OPraHifiovidix CORMHEbHEH 1 bu6moteka I{OK https://myschool.edu.ru/
bytieposa
1.3 Ocnosuble nonoxenus TXC bubnuorexa L{OK https://myschool.edu.ru/
1.4 Knaccudukarus opraHnuecKkux CoOequHEHUI 1 bubmuorexa LIOK https://myschool.edu.ru/
Wroro no pasaeny 6
Pazgea 2. YrieBogoponsl
2.1 [IpenenbHble YyIIIEBOJOPOIbI — AJKaHbI 3 bubnuotexa LIOK https://myschool.edu.ru/
H :
2.2 CHPEACIILHBIE YIICBOTOPO/BI: QIIKEHBL, ATKAMICHEL, 9 1 bubnuorexa L{OK https://myschool.edu.ru/
AJIKMHBI
2.3 ApoMaTHuecKHe yriieBO10pO/Ibl 4 bubmuotexa LIOK https://myschool.edu.ru/
IT
24 PHPOAHDIC HETOHHHII YIICBOAOPOLOB 1 HX 5 1 bubmuotexa LIOK https://myschool.edu.ru/
nepepadboTka
Wroro no pazaeny 21
Paznen 3. Kuciopoaconep:kamiyue oprannyeckue coeinHeHns
3.1 Cruptsl. denon 7 1 bubnuoreka L{OK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBblie kuciaotsl. CioxxHbIe 3(pUpb 11 1 bubnuoreka L{OK https://myschool.edu.ru/
3.3 YrneBoabl 6 1 bubaunoreka IIOK https://myschool.edu.ru/
Hroro no pasneny 24
Pasznen 4. A3oTcoaep:xaime OpraHuv4ecKue coeJMHeHn st
4.1 AmuHBI. AMUHOKHUCITIOTHI. benku 9 1 1 bubaunoreka ITOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny 9
Pasnen S. BeicokoMoJIeKy /IipHBIE COeIMHEHHU S
5.1 [Tnactmaccel. Kayuyku. Bonokna 8 bubmumoreka [IOK https://myschool.edu.ru/
Hroro mo pazgeny 8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://myschool.edu.ru/

11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (1M (ppOBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Konrpoabusl | Ilpakruuec
n/n Bcero oOpa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pa3nen 1. TeopeTrudyeckue 0OCHOBbI XUMHHU
Ctpoenue atoMoB. [leproauueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 6 bu6moreka [1OK https://myschool.edu.ru/
Meuneneesa
1.2 Crpoenue BeniectBa. MHOrooOpasue BeLecTB 26 2 bubmuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 16 1 1 bu6mmoreka LOK https://myschool.edu.ru/
Hroro no pasneny 48 bu6mmoreka [1OK https://myschool.edu.ru/
Pa3nen 2. Heoprannueckasi xummst
2.1 Merauibl bubnaunoreka I1OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6mmoreka 11OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuorexa LHOK https://myschool.edu.ru/
Hroro no paszneny 16 bu6muotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v ;Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubaunoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 68 4 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
No Komusiects DJIeKTPOHHbBIe M (ppoBbIe
n/n Tema ypoxa o Tamot Hara 06pa3oll);aTeJ11>HI:le [:)ecypcm
Bcero
1 [IpenMer opraHnyeckor XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE 1 bubnuoreka LIOK https://myschool.edu.ru/
5 Teopust ctpoeHust opraundeckux coenuHenuii A. M. bytneposa, eé 1 BuGmorexa LIOK https://myschool.edu.ru/
OCHOBHBI€ ITOJIOXKEHUS
3 [Ipencrasnenue o kiacCUPUKAUU OPTaHUYECKUX BEILIECTB. 1 BuGmiorexa LIOK https://myschool.eduru/
O yYHKIHUOHAJIBHBIE TPYIIIIHI.
4 Homenkiiatypa opranndeckux coeiuHeHu. Paaykansl 1 Bubmorexa HOK
https://myschool.edu.ru/
5 O6o06maromuit ypok no teme: «Teopus CTpOEHUs OPraHUYEeCKUX 1 bubnuoreka [IOK
COC/IMHCHUI https://myschool.edu.ru/
6 KontponbHas pabota Nel. Teopust cTpoeHHsI OpraHUYECKHX COCAMHEHHH 1 BH6H_HOTeKa LoK
https://myschool.edu.ru/
7 DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE AIKAHOB 1 bubmxoreia LOK
https://myschool.edu.ru/
AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHUECKHH psij 1 bubnuotexa LIOK https://myschool.edu.ru/
MertaH u 3TaH — NpoCTeilre IPeICTaBUTENN aIKaHOB 1 bubnuotexa LIOK https://myschool.edu.ru/
10 AJKEHBI: COCTaB U CTPOCHHE, HOMEHKJIATYpa aJIKEHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
11 XUMHUYECKHE CBOMCTBA aJIKEHOB 1 bubmorexa LIOK
https://myschool.edu.ru/
12 [Tonydenue u npuMeHeHNE aIKEHOB 1 bubmorexa IOK
https://myschool.edu.ru/
13 OTUJIEH U MPOMUJIEH — MPOCTENIINE MPEICTaBUTEIHN AJIKEHOB 1 bubnuorexa LHOK https://myschool.edu.ru/
14 O06o0meHue Mo Teme: «AJKEHB», MOATOTOBKA K IPAKTHYECKOM padoTe 1 bubmmorexa HOK
https://myschool.edu.ru/
15 [Ipaktuyeckas padora Ne 1. «[lomyueHue 3TuIeHa U U3y4EHUE €TI0 CBOMCTBY» 1 bubnuoreka IIOK https://myschool.edu.ru/
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16 Ankanuensl. byranuen-1,3 u metunoyraaues-1,3. butmoreka [1OK https://myschool.edu.ru/
17 X ccKite . S K bu6mmoreka [IOK
MMUYECKHE CBOWCTBA, MOTy4YeHue ajakaaneHoB.Kayuyk
¥4 A Yy https://myschool.edu.ru/
18 AJIKMHBI: COCTaB B 0COOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUN P/, bubnuoreka LIOK https://myschool.edu.ru/
. bubnuorexa IJOK
19 XUMHYECKHE CBOMCTBA aKMHOB. AIICTHIICH
https://myschool.edu.ru/
20 Bbluncnenus no ypaBHEHUIO XMMHUECKOM peakun bubnmuoreka LIOK https://myschool.edu.ru/
21 Apenbl. CTpoeHue, HOMEHKIIaTypa, H30MepHs apeHOB bubnuoreka LIOK https://myschool.edu.ru/
. bu6mmoreka [JOK
22 benzon u ero romonoru. @u3nyeckrue 1 XUMUYECKUE CBOWMCTBA OEH301a
https://myschool.edu.ru/
['enetnueckas cBsA3b yIeBOAOPOAOB, IPUHAICKAIIMX K PA3TUYHBIM
23 E AOPOA puHaz B P bubmuoreka LIOK https://myschool.edu.ru/
KJlaccam
[IpupoaHbIe HCTOYHUKY YIIIEBOIOPOAOB: IPUPOAHBINA I'a3 U OMYTHBIC
24 PHPOA YHICBOIOPOAOE: IPHPOA . BuGnnorexa LIOK https://myschool.edu.ru/
HE(TSHBIE ra3bl
25 [TpupoaHbIe NCTOYHUKH YIIIEBOJOPOAOB: HEPTH, epepadoTka HePTH bubnuoteka LIOK https://myschool.edu.ru/
26 0606 . v bubmuoreka [IOK
o0IIIeHHe U CUCTeMaTH3alus 3HaHUH 10 TeMe: «YIIIEBOIOPOIbI»
B t AOPOA https://myschool.edu.ru/
27 KonTponbHas paboTa 1o paszzaeiny «YrieBoJ0opOaAb bubnuoreka IIOK https://myschool.edu.ru/
[IpenenbHble 0HOATOMHBIE CIUPTHI. CTPOEHUE MOJIEKYII, KIIMOHaJIbHAs
28 pel A P P ¥, byHKL bu6mmoreka I{OK https://myschool.edu.ru/
TpyIa, u30Mepus
. bubmuoreka [IOK
29 BomopomHast ¢Bs3b, 3TaHOI U €T0 CBOMCTBA
https://myschool.edu.ru/
30 AIMUHUCTpATUBHAS KOHTPOJIbHAs padboTa 3a 1 momyrozue
31 I bubmuoreka [IOK
OJIydeHHE U IPUMEHEHHE CTUPTOB
i P P https://myschool.edu.ru/
39 ['eneTnyeckas cBsI3b MPEAEIBHBIX OJHOATOMHBIX CITUPTOB C bu6nuorexa HOK
YIIIEBOIOPOIaMHU https://myschool.edu.ru/
33 MHoOroaroMHble CIIUPTHI: STUIICHIVIUKOIb U TIIMLIEPUH bubnuorexa LHOK https://myschool.edu.ru/
®DeHo: CTpOeHHE MOJIEKYJIbL, (PU3MUECKHE U XMMUYECKHE CBOICTBA,
34 p yoet, ¢ bubmoreka I1OK https://myschool.edu.ru/

pUMEHEHNE
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35

Anpaeruasl. CTpoeHue MOJIEKYIbl, PyHKIIMOHAbHAS TPYIINa, H30MEPHS

butmoreka [1OK https://myschool.edu.ru/

36 CaoiicTBa anbaernaoB. opmanbaerua u aueTaibIAerua; NoJIydYeHrue u bu6mmoreka [IOK
IpUMEHEHHE https://myschool.edu.ru/
37 Auero e/ICTaBUTENb KETOHOB. CTpOeHHE MOJIEK [Ipumenenue bubmorexa LIOK
TOH — I TaBUTEJh KeTOHOB. CTpoeHHE MOJIEKYIIbL. [IpuMenenun
t pedt P Y P https://myschool.edu.ru/
OnHOOCHOBHBIE TIPE/IENbHBIE KAPOOHOBBIE KUCTOTHI . CTPOCHHE MOJIEKYII.
38 8 pe P P i bu6moreka I{OK https://myschool.edu.ru/
DyHKIMOHAJIbHAS TPyIIa
bubmuoreka [IOK
39 CgoiicTBa KapOOHOBBIX KHCIIOT. Peakmus arepudukanum 1
https://myschool.edu.ru/
40 0 5 bubmuoreka [IOK
enpe/esbHbIe KApOOHOBBIE KHCIOTHI
pedl P https://myschool.edu.ru/
. bubnunorexa IIOK
41 [Tonyuenue u cBoiicTBa KApOOHOBBIX KHCIIOT
https://myschool.edu.ru/
42 [IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCIOThI» bubnuotexa LIOK https://myschool.edu.ru/
CreaprHOBas U OJICMHOBAasI KUCIIOTHI, KaK MPEACTaBUTEIN BBICIINX
43 P pet Bu6morexa LIOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT
44 Mplia Kak CONU BBICITUX KapOOHOBBIX KUCIIOT, HX MOIOIIEe eHCTBHE bu6mmoreka I{OK https://myschool.edu.ru/
CrnoxHbie 3Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['maponus
45 Pup P A P P bubmuoreka [1OK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB
46 Kupsl: runponns, npuMeHeHne, OMoJ0orndecKas poib KUPOB bubnuoteka LIOK https://myschool.edu.ru/
47 Motomue cpenctsa. [IpaBuia 6e30macHOro ooparieHus co CpecTBaMu bubnuorexa [IOK
OBITOBOW XMMHUHU https://myschool.edu.ru/
VYrieBoabl: cocTaB, kiaccupukanus. Baxkueiime npeacTaBUTeNN: IIIOK03a,
48 A Purcan pedl bubmuoreka L1OK https://myschool.edu.ru/
bpykTo3a, caxapo3a
. bu6mmoreka [JOK
49 XVMUYECKHE CBOMCTBA TITFOKO3BI. IPUMEHEHUE
https://myschool.edu.ru/
bubnmoreka [IOK
50 Caxapo3za. Ctpoenne mosekynabsl. CBOMCTBa, MPUMEHEHUE 1
https://myschool.edu.ru/
Kpaxman — npeacraButens TpUpOAHBIX MOTUMEPOB. DU3ndecKue u
51 P pel PHPOX P but6moreka 11OK https://myschool.edu.ru/

XUMHUYECKHE CBOUCTBA
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[{enmrono3a — npeAcTaBUTENb TPUPOIHBIX MOIUMEPOB. PU3NYECKUEe U

bubmuoreka [IOK

52 .
XHMHYECKHE CBOMCTBA https://myschool.edu.ru/
KontponpHnas pabora no pazneny «Kucnopoaconep:xaiiue opraHndeckue
53 P P PAHERY POACOACPHATIME OP bu6mmoreka I{OK https://myschool.edu.ru/
COETMHEHUS»
o4 Awmunbl. Ctpoenue Moiiekyll. @u3nueckue 1 XMMHYECKUEe CBOMCTBA bubmmotexa IIOK https://myschool.edu.ru/
AMUHOKHUCIOTHI KaK aM(OTEpHbIE OPraHUYECKUE COSAUHEHMSI, UX
55 (oreprie op s Bu6nmoreka ITOK https://myschool.edu.ru/
OMOJIOrMYECKOE 3HAUCHHE.
56 I'eneTnueckas CBA3b aMUHOKHCIIOT C IPYTUMU KJIACCAMH OPTaHMYECKUX bubmuoteka LIOK
COC/IMHCHUI https://myschool.edu.ru/
benku kak mpupoaHbIe BBICOKOMOJEKYIsIpHbIe coeanHenus. CocTas u
57 pupon yep A bubmuoreka LIOK https://myschool.edu.ru/
CTpOeHUe
. bubmuoreka HOK
58 duznyeckue U XuMuieckue cBorcTsa. [IpeBpaiiienus 6eKkoB B OpraHuzMe
https://myschool.edu.ru/
59 [IpomexyTounast uTOroBast arrectanus B popMe KOHTPOIHLHOTO
TECTUPOBAHUS
50 [TonsiTHe 06 a30TCoAEpKAIMUX TETEPOIUKINUYECKIX COSTUHEHUSX. bubmuotexa [IOK
Mupuaun. [Muppon https://myschool.edu.ru/
61 Xumus U 3710poBbe uenoBeka. Jlekapctsa. [IpoGnemsl, cBI3aHHbIE € bubnuoreka [IOK
pUMEHEHHEM JICKapCTB https://myschool.edu.ru/
62 OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COETUHEHHM bubnuotexa LIOK https://myschool.edu.ru/
63 Knaccugukanus miacrmace. Tepmoniactuunbie nonuMepsl. [lomuatunen. bubmuoteka LIOK
[Monunpornuiex https://myschool.edu.ru/
64 C C . bubmuoreka [IOK
MHTETUYECKUE KA, u. CTpoeHune, CBONCTBA, MOJIYYEHUE U IPUMEHEHUE
YK P i P https://myschool.edu.ru/
bu6mmoreka [JOK
65 Cunrernueckue BojokHa. Karpon. JlaBcan
https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETMHEHUH.
66 A yup A bubnunoreka IIOK https://myschool.edu.ru/
[InacTmacchl, Kayuyku, BOJIOKHA
67 XHUMHUSA U )KU3Hb. XUMHAYECKOE 3arPsI3HEHNUE OKPYKAOIIEH CPEIbI U €r0 bu6nuorexa HOK

MMOCJIEACTBUSA

https://myschool.edu.ru/
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68

O06o01enre 3HaHUH 0 KypCy OpraHUYeCKON XMMHUH

bubmuoreka [IOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68




11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTPOHHBIe N (poBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero ust
Xumnuecknii ssieMedT. AtoM. Snpo. M3oromnsl. Opouranu.
1 . P p 1 bu6mmoreka I{OK https://myschool.edu.ru/
OHepreTUyecKuii ypoBeHb
9 Oco0eHHOCTH CTPOCHUS IEKTPOHHBIX 000JI0UEK aTOMOB MEPEXOTHBIX 1 bubmmoreka [IOK
3JIEMEHTOB ( Ha IPUMEPE aTOMOB JIEMEHTOB 4-5 MEPHOJIOB) https://myschool.edu.ru/
3 3 o 1 bubmuoreka [IOK
JIEKTPOHHBIE KOH(PUTYpalluy aTOMOB XMMHUYECKHUX AJIEMEHTOB
p P https://myschool.edu.ru/
[lepruonnueckuii 3axkoH u [lepuonuyeckas cucreMa XUMHUYECKUX JIEMEHTOB
4 p p . . 1 bu6mmoreka I{OK https://myschool.edu.ru/
. U. MenneneeBa, Ux cBA3b C COBPEMEHHOW T€OpHUEN CTPOECHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX IEMEHTOB U UX
5 pv 1 bu6mmoreka I{OK https://myschool.edu.ru/
COEAMHEHUH 110 rPyIIaM 1 epuoiaMm.
6 3unadenue [13 u [ICXD st pa3BUTHS HAYKHU U IOHUMAaHUS XUMHYECKOU 1 bubmuoreka LIOK
KapTHHBI MHpa https://myschool.edu.ru/
7 Crpoenue BeniecTBa. XUMHUYECKas CBA3b, €€ BUIbI 1 bubmuoteka LIOK https://myschool.edu.ru/
8 Nonnas xumudeckas cBs3b. Karuonsl n annonsl. Kiaccuduxanus HOHOB. 1 bubnuoreka [IOK
HoHnHast kprcTaiundeckas pereTka https://myschool.edu.ru/
bu6moreka [IOK
9 KoBasieHTHast XUMHUECKas CBA3b, €€ PA3HOBUIHOCTH 1
https://myschool.edu.ru/
BanentHoCTh. DnexTpoorpunarenbHocTh. CTeneHs okucieHus. Bemecrsa
10 pooTP 1 bu6mmoreka I{OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHHUS
1 HenonspHas KkoBaJIeHTHass XUMHAYECKasI CBSA3b. MOJIEKYIISIDHBIE U aTOMHBIE 1 bubnuorexka HOK
KPHUCTAIUTMIECKUE PEIICTKH https://myschool.edu.ru/
12 [TonspHas KoBaneHTHas XMUMUYecKast CBA3b. MeXxaHn3Mbl 00pa30BaHUs 1 bubnuoreka [IOK
KOBAJICHTHOU CBS3U https://myschool.edu.ru/
13 Meramnyeckast XuMuueckas cB3b. OCOOEHHOCTH CTPOSHHS aTOMOB 1 bubnuoreka [OK
MeTaJuIoB. MeTaunyecKkas: KpUCTaJlJINuecKas perierka https://myschool.edu.ru/
bubmoreka [IOK
14 BonoponHas xumMuueckast CBs3b 1

https://myschool.edu.ru/
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bubmuoreka [IOK

15 O6006menue o Teme: «CtpoeHne aroMma» U «CTpOCHHE BEIIECTBAY https://myschool edu.ru/
16 Kontponbhas padota Nel. «Ctpoenue aroma». « CTpoeHHE BEIIECTBA bubmorexa LIOK
https://myschool.edu.ru/
17 I"azo00pa3Hoe cocTosiHMe BemecTBa. Tpu arperaTHbIX COCTOSIHHUS BOJIBI. bubnuoreka [HOK
OCOOCHHOCTH CTPOCHHUS T'a30B. MOJISIpHBIH 00beM Ia3000pa3HbIX BEIIECTB https://myschool.edu.ru/
18 ["a3000pa3Hbie MpUPOIHBIE CMECH. 3arpsi3HeHne atMochepbl 1 6oproda ¢ bubmuoreka [IOK
HUM https://myschool.edu.ru/
19 [IpencraBuTenu ra3000pa3HbIX CMECEH: KUCIOPOI, BOIOPO/, YIIICKUCIIBINA bubmuoreka [IOK
ras, aMMHaK, STuiieH. VX monydeHue, CoOMpaHue U MCII0JIb30BaHUE https://myschool.edu.ru/
20 Kunkoe cocrosuue BemecTa. Boja. XKecTKoCcTh BOJIBI U CIIOCOOKI €€ bubauorexa IIOK
ycTpaHeHus. MUHepabHbIC BOJIbI https://myschool.edu.ru/
21 Tsepnoe cocrosHue BemecTBa. AMOp(QHBIE TBEP/IbIC BEIIECTBA B IPUPOJIE U bubmuoreka LIOK
KHM3HHU YesioBeka. Kprcraminueckoe CTpOCHUE BEIIeCTBa https://myschool.edu.ru/
99 Hucnepcusie cuctemsl. Jlucnepcuas daza. ucnepcHas cpena. bubmuoteka [IOK
Knaccuukaius JucrepcHbIX CHCTEM. https://myschool.edu.ru/
23 [TonsiTue o komnonaax. UCTUHHBIE U KOJUTOUHBIE PAaCTBOPHI .30JIH, TEJIH. bu6mmoreka I{OK https://myschool.edu.ru/
24 YucTele BemecTBa U cMecH. KauecTBEHHBIN M KOJIMYECTBEHHBIN COCTaB bu6mmoreka [JOK
BelecTBa. BemecTBa MOJICKYIIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS https://myschool.edu.ru/
bubmmoreka [JOK
25 Maccosas noist diieMmernTa B cMecu. O0beMHas 40 ra3a B CMECH
https://myschool.edu.ru/
26 CriocoObI BeIpaskeHHUsI KOHIIEHTPAIMH PACTBOPOB: MacCcoOBasi 10JIS bubmmoteka [IOK
PacTBOPEHHOIO BEIIECTBA B PACTBOPE, MOJISIPHAST KOHIICHTPAIHSI https://myschool.edu.ru/
27 MaccoBas 10751 IpUMeceii B BEIIECTBE, pEIICHHE 3a/1au Bubmmorexa HOK
https://myschool.edu.ru/
28 MaccoBas 107151 BBIXO/Ia MMPOAYKTA PEAKITUH, PEIICHHUE 3a]1ad bubmmorexa LIOK
https://myschool.edu.ru/
CriocoObI BEIpa)keHHUsT KOHIICHTPAIMH PACTBOPOB: MacCoOBast JIOJIS
29 paCTBopeHHOI;o BEIICCTBA B paciBope,pMons{piaﬂ KOHIICHTpAITHS, PEIICHNE bubmmorexa LIOK
https://myschool.edu.ru/
3a1a4
bu6mmoreka [IOK
30 AIMUHUCTpaTHUBHAS KOHTpOJIbHAs padoTa 3a 1 momyroaue

https://myschool.edu.ru/
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MaccoBas noJig npumeceit B BemecTBe. MaccoBasi 10151 BBIXOAA MPOIYKTa

bubmuoreka [IOK

31
peaKIuu https://myschool.edu.ru/
Knaccudukanus u HoMeHKIaTypa HEOPraHMYECKUX COEUHEHUMN.
32 ¢ ypa Heop Bu6nmoreka [TOK https://myschool.edu.ru/
['eneTnueckas CBA3b HEOPraHWUYECKUX BEILIECTB, PA3JINYHBIX KJIACCOB
Bbu6mmoreka IIOK
33 [TprumHBl MHOTOOOpA3usl BEIECTB: U30MEPHS], TOMOJIOTHS, AJTIOTPOIHS
https://myschool.edu.ru/
Knaccudukarnus XuMU4ecKiX peakiyi B HEOPraHUIECKOM U OPraHuYeCKOM
34 XUMHUHU. 3aKOH COXPaHEHUsI MAaCChl BEIIECTB; 3aKOH COXPaHEHUS U bubmmoteka IIOK https://myschool.edu.ru/
MIPEBPAILCHHS DHEPTUU IPU XUMHUUECKUX PEAKIUAX
35 T i 2 . bu6mmoreka [JOK
er10Boi 3 (HEKT XUMHUECKON PeakliMKi, TEPMOXUMUYECKHE YPaBHEHUS
P P P https://myschool.edu.ru/
36 CKOpOCTh XMMUYECKOU PEaKIINH. bubmuotexa LIOK https://myschool.edu.ru/
3aBUCHUMOCTb CKOPOCTH XMMHUUYECKOH peakliuy OT Pa3IMYHbIX (aKTOPOB:
37 P P P ¢ P bubauorexa IIOK
IPUPOJIBl pEarupyroLIX BEUIECTB, KOHIEHTPALUU BEIIECTB, TEMIIEPATYPHI,
pup pearupyto P patyp https://myschool.edu.ru/
KaTajau3aropa
bubauorexa IIOK
38 Karamuz. ®epMeHTHI Kak OMOKaTaIu3aTopsl
https://myschool.edu.ru/
39 OO0paruMoCcTh XMMUYECKHX peakluii. XUMHUECKOe PAaBHOBECHE U CIIOCOOBI bubnuoreka [IOK
€ro CMEIICHHSI https://myschool.edu.ru/
Ponb Bogpl B XxuMHueckux peakiusix. MictTuaHbie pacTBOpbl. PacTBOpeHne
40 b . P p P P o P bubmuoreka [IOK
KaK (PM3HKO- XMMUYECKUH Tporiecc. PacTBOpUMOCTh U KiaccupUKaLus
P P https://myschool.edu.ru/
BEIIIECTB
[IpakTuueckas pabota Ne 1. «BiusiHue pa3nudHbIX (HaKTOPOB Ha CKOPOCTh
41 . bubmuoreka [1OK https://myschool.edu.ru/
XUMUYECKOUN peakum»
OnexTponutuyeckas aucconuanus. [loHsaTie o BOJOPOIHOM MOKa3arese
42 p P . bubmoreka I1OK https://myschool.edu.ru/
(pH) pactBopa. Cpea BOIHBIX paCTBOPOB: KHCIIas, HEUTpaabHasl, IIeI0UHas
43 P 5 bubmmoreka [IOK
€aKLM1M MOHHOTO OOMEHa B BOJIHBIX PACTBOPAX.
P P https://myschool.edu.ru/
44 XHUMHUYECKHE CBOMCTBA BOABL. Peakiuu ruiparanyu B OpraHu4eCcKou bubnuoreka [OK
XUMHH https://myschool.edu.ru/
45 ['unponus oprannveckux U HeopraHuueckux BemiecTs. HeoOparumprit bubnuorexka HOK

rusiponus. OOpaTuMblil THAPOIIHU3 CoNei

https://myschool.edu.ru/
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OKuCINTEIFHO-BOCCTAHOBUTEIIHLHBIE pE€aKkuu. CreneHb OKHCIICHHS.

46 1 bubmoreka [1OK https://myschool.edu.ru/
Oxucnenue u BocctaHoBlieHHEe. OKUCIUTENb U BOCCTAHOBUTEb

47 DIEKTPOJIU3 paCTBOPOB U PACILJIABOB HA IPUMEPE XJIOpUIA HATPHUS. 1 bubmmoreka [IOK
DIEKTPOIUTHYECKOE ITOTYUCHHE AITFOMUPHS https://myschool.edu.ru/

48 Kontponbhas padota Ne2 no pazneny «TeopeTndeckue 0CHOBBI XUMHM» 1 bubnmuoreka LIOK https://myschool.edu.ru/
Meraiusl, ux nojaoxenue B Ilepuogudeckoit cucreMe XUMHUECKUX
snemenToB JI. . MenneneeBa u 0COOEHHOCTH CTpoeHHs aToMOB. O01me

49 A 1. P . 1 BuGnnorexa LIOK https://myschool.edu.ru/
¢u3nueckue cBoiicTBa MeTaiioB. CIIaBbl METAJIOB. DJIEKTPOXUMUYECKHMA
AL HAIPSKCHUM METAJIOB
[TpomexxyTo4yHast UTOTOBast aTTecTalys B popMe KOHTPOIBHOTO

50 POMEAEST bop P 1 Bubmorexa LIOK https://myschool.edu.ru/
TECTUPOBAHUS
XUMHYECKHE CBOMCTBA BAXKHEHUIINX METAJLIOB (HATPU, KaJIMi, KaJbLUUK

51 . . N (narpui, ’ ’ 1 Bbubmorexa ITOK https://myschool.edu.ru/
MarHui, aTIOMHHHIA) U UX COCTUHEHHIA

52 XUMHUYECKHE CBOMCTBA XpOMa, MEIM U UX COCTMHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

53 XUMHMYECKHE CBOMCTBA IIMHKA, JKejIe3a U MX COCAUHECHUN 1 bubauoreka LIOK https://myschool.edu.ru/
[Ipaktuueckas padota Ne 2. "Penienue sKkCriepuMeHTAIBHBIX 3a7a4 110 TEME

54 P aip P 1 Buioreka LIOK https://myschool.edu.ru/
«MeTtamibi»
Hewmerannsl, ux nonoxenue B [lepronnueckoit cucteMe XMMUYECKUX

55 ’ P 1 bubnuoreka L1OK https://myschool.edu.ru/
anemenToB /[. 1. MenneneeBa u1 0COOEHHOCTH CTPOEHHUS aTOMOB

56 PusnyecKkne CBOWCTBAa HEMETAIIIOB. AJUIOTPONMS HEMETAJUIOB KHCIOPOa, 1 bubnuoreka IIOK https://myschool.edu.ru/

57 XUMUYECKUE CBOVWCTBA IaJION€HOB, CEPHI U UX COCAUHEHUI 1 bu6moreka I{OK https://myschool.edu.ru/

58 XuMHYecKue CBOMCTBa a30Ta, (pocodpa n uX coeTMHEHUN 1 bubmuotexa LIOK https://myschool.edu.ru/

59 XUMHYECKHE CBOMCTBA yIlIepoa, KpEMHUS U UX COCIMHEHHM 1 bubmuoteka LIOK https://myschool.edu.ru/

60 [IpumeHeHne BaKHEHIINX HEMETAIUIOB U UX COEIMHEHUI 1 bubnuorexa LHOK https://myschool.edu.ru/
O06o0mIeHne u cucTeMaTu3aius 3HaHui mo teme «HemeTanmsn.

61 . 1 bubmuoreka L1OK https://myschool.edu.ru/
Brruucnenust mo ypaBHEHHUSIM XUMHYECKUX PEAKITUN .
[IpakTuueckas pabota Ne 3. «Pemienue sKciepuMeHTaNbHbBIX 3a/1a4 TI0 TeMe

62 " P " P P 1 bubmnuotreka IIOK https://myschool.edu.ru/

Hewmeramnsr"»

63 Kontponbhas padotaNe3 mo temam «Metais» u «Hemeramib 1 bubnuoreka IIOK https://myschool.edu.ru/
Heopranunueckue u oprannueckue KUcioTsl. Heopranuueckue u

64 p P p 1 butbmoreka I1OK https://myschool.edu.ru/

OpTraHUYCCKUEC OCHOBAHUA
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AM@oTepHble HeopraHU4eCcKre U OpraHN4ecKre COeAMHEHHUS.

65 1 bubmoreka [1OK https://myschool.edu.ru/
['eHeTH4eCKast CBSI3b HEOPTAaHUYECKUX U OPTAaHUUECKUX BEIIECTB
Poib xuMun B 00ecIeYeHUH YKOJIOTHUECKOM, DJHEPTETHYECKON U ITHUIIEBOM

66 p - 1 bu6mmoreka I{OK https://myschool.edu.ru/
0€301aCHOCTH, Pa3BUTHUN MEIUITUHBI
IIpencraBnenus 06 06 X HAYUYHBIX IIPUHIIUIIAX [TPOMBIIIJICHHOI'O

67 pedt > ODIIX HAYHHBIX HpHHL P 1 Bumoreka LIOK https://myschool.edu.ru/
MOJIYy4YCHHA BaAXXHCUIIINX BCUICCTB

68 UYenoBek B MUpPE BEUIECTB U MAaTEPUAIOB. XUMHUS U 3J0POBBE UEIOBEKA 1 bubnmuoreka LIOK https://myschool.edu.ru/

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

* Xumus, 10 xknace/ I'abpuensa O.C., OG1ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AximonepHoe o0uiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 kinace/ I'abpuensa O.C., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AximonepHoe obmiectBo «M3marensctBo «IIpocBemenuey

BBCI[PITG BApHUAHT

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus Metogudeckoe nocooue — 6a30BbIi ypOBEHbY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimaccy»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTposabHbie u
MIpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I'Benenckas «Xumus 11 kinacc: HacronbHas kKHUTA 1715
yautessi». Yacts 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHast KHUTa 715
yuutens». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuensu, I1.B.Pemetos, U.I.OctpoymoBa «3agauu o XUMUU U CIOCOOBI UX PEIICHHS
- M.: «/Ipodar, 2021ro.

7. B.I. lenncoBa «Xumus 11 knacc noypounsie miansl no yaueonuky O.C.['abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuntens 2018ro.

8. M.A.Ps60Ba, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensix, U.I.ocTpoymM0OB « XuMHUYECKHI SKCTIEpUMEHT B 11koJie 11 kmacey; - M.:

Hpoda. — 2019 ron.

MU P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutenanusiehttp://www.chemnet.ru I"azera «XuMus» ¥ caT a1 yaurtens «5 uay
Ha YPOK XHUMHUUNY

http://him.1september.ru Enunas xomtekuus LIOP: TIpeameTHas KOMIEKIUS « XAMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIICPUMEHTHI:

xumust. Komnekuust Poccutickoro o01ieo0pa3zoBareabHOro nopraia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukGepoBoii

http://www alhimik.ru Beepoccuiickast onuMnmana MKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranmueckast XuMusi: IEKTPOHHBIA YIEOHUK AJIs1 CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpeITHII KOIEIK: XUMUS

http://www.chemistry.ru JlucraHimoHHas OJIMMITHA/IA TI0 XHMHHU: TEIICKOMMYHHUKAIMOHHBIN

00pa3oBaTeNbHbINA TPOEKT






