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MHNOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1Mo XMMUM Ha YpPOBHE CpeaHero oOuiero oOpa3oBaHus pa3zpaboTaHa Ha ocHOBe dDenepasbHOro0 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit ®enepanumny, TpeOOBaHMI K pe3ylbraraM OCBOEHUs deaepaibHOl
oOpazoBarenbHOM TTporpaMmMbl cpeanero oobmero odpazopanus (OOIT COO), npencrasieHHbix B DeepaibHOM roCylapCTBEHHOM
obOpazoBarenbHoM cranaapte COO, c¢ yuérom KoHueniuu mnpernojgaBaHusi yueOHOro mnpeaMera «XuUMHs» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoii ®enepanuu, peanu3ylolUX OCHOBHBbIE 00pa3oBaTeNbHBIC MPOTPAMMBI, U OCHOBHBIX TMOJIOXKCHHUHN
«Crparerun pa3Butusi Bocnutanusi B Poccuiickoin @eaepauun Ha nepuon a0 2025 roga» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOM0B K pa3palOTKe MpPOrpaMMmbl MO XUMHH, K ONPEACICHHIO OOUIeH cTparerud oOy4deHHs, BOCHUTAHUS U
pa3BuUTHA OOydYarOIIUXCSl CpefcTBaMM ydeOHoro mpeamera «Xumusi» st 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTaBHIIM
koHuenrtyanbubie nonoxkeruss PI'OC COO o B3auMooOyCIOBICHHOCTH 1IJIeH, COepKaHUs, PE3yabTaTOB 00yUeHUs U TpeOOBaHUMN
K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, MOIYyYaeMOE BBITYCKHUKAMH 0011e00pa30BaTeIbHON OpraHu3alvu, SIBISETCS HEOThEeMJIEMOMN
4acThl0 WX 00pa3oBaHHOCTH. OHO CIYXKUT 3aBEpPIIAIONIMM STallOM peali3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTIOYEBBIX [IEHHOCTEH, MPUCYIIUX IIEJIOCTHON CUCTEME XMMHUYECKOro 00pa3oBaHUsl. DTHU LIEHHOCTHU KAacaloTCs MO3HAHUS 3aKOHOB
npUpobl, HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAaKKe DKOJIOTMYECKH 00OCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pPOBbIO M TPHUPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHuE OOYy4alOUIMXCS HA YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl CPEACTBAMH y4eOHOTo mpeameTa «XHUMHs», COIEpkKaHUE W MOCTPOCHHE KOTOPOTO OIpEneNieHbl B MpOorpamMme Mo
XUMHH C y4ETOM Crienu(PUKN HAYKW XUMUH, €€ 3HAUCHHUS B MO3HAHWM MPUPOIBI U B MaT€pUATIbHON >KM3HU OOIIECTBA, a TaKKe C
y4€ToM OONIMX IIeJIed U MPUHIHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpEeIHEro oO0IIero oOpa3oBaHHs B
Poccuiickon denepanumu.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJib B COBPEMEHHOM ITMBUIIM3ALIUM, B CO3IaHUH HOBOM
0a3pl MarepuadbHOW KynbTypbl. OHa BHOCHUT CBOH BKJaJ B (DOPMHpPOBAHUE DPAIMOHAIBHOTO HAYYHOTO MBIIICHUS, B CO3/IaHUE
IIEJIOCTHOTO TPEJCTABICHHUS 00 OKPYXKAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOILI U YETOBEKa, KOTOpoe (HOpMHUpYeTCs B XMMHH Ha
OCHOBE IMOHMMAaHHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO0 MHUpa, OCO3HAHUS B3aUMOCBSI3M MEXKIYy CTPOEHUEM BEUIECTB, MX
CBOMCTBAMH U BO3MOXHBIMU 00JIACTIMHU MPUMEHEHUS.

TecHo B3aUMOAEICTBYSI C JPYrMMH €CTECTBEHHBIMM HayKaMU, XUMHSl CTaja HEOTHEMJIEMOM 4YacTbi0 MHUPOBOW KYJBTYpHI,
HEOOXOAMMBIM YCIIOBHEM YCIICIIHOTO TPYyAa M KU3HU KaxkJI0ro wieHa obuiectBa. CoBpeMeHHas XMMUS KaK HayKa co3HujarelibHasl,



KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBjeHa Ha pelleHUEe II00ajJbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUs YEJIOBEYECTBA —
CBIPBEBOM, SHEPreTHUECKOM, MUIIEBOM, SKOJIOTMYECKON 0€30IaCHOCTH U OXPaHbI 310POBbSL.

B cooTtBeTcTBHM € OOLIMMU LIETAMHA U IPUHLIMIIAMY CpEeHEro o01iero oopa3zoBaHus conepxanue npeamera «Xumus» (10-11
KJIacChl, 0a30BbIil ypOBEHb HW3YyYEHHs) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOATOTOBKY OOYyYaroUIUXCs,
HEOOXOIMMYIO UM JJi BBIPAOOTKHM MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B KU3Hb COLMYMa, MPOAOKEHUS
00pa30oBaHUs B Pa3IUYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomuMy npeamMera «XuMush SBIsioTcs 0a3oBble Kypcbl — «Oprannyeckas xuMusi» 1 «OOmas U HeopraHudeckas
XUMHS1», OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUS KOTOPBIX SIBISIIOTCS OCHOBBI 0230BOM HAYKHW: CHCTEMa 3HaHUN MO HEOPTaHUYECKOU
XUMHUH (C BKJIIOYEHMEM 3HAHUM M3 O0IIel XMMHM) W opraHudeckod Xumuu. POpMUpPOBAHHE JAHHOW CUCTEMbl 3HAHUU MPU
U3y4YEeHUH TMpelIMeTa 00eCreurBaeT BO3MOXHOCTh PACCMOTPEHMsSI BCEr0 MHOrooOpasusi BEIIECTB Ha OCHOBE OOIIMX MOHSATHM,
3aKOHOB U TEOPUU XUMUHU.

Crpykrypa copepxanusi KypcoB — «Opranunyeckas xumus» U «OOmas M HeopraHudeckas Xumus» chopMHupoBaHa B
nporpaMMe IO XMMHUM Ha OCHOBE CHCTEMHOIO TMOAXOAa K H3YUYEHHUI0 Y4eOHOro marepuana u oOyCJIOBI€Ha HCTOPUYECKH
00OCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha ONpeNelIEHHBIX TEOPETHUUECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KIIACCUYECKOM TEOPUH CTPOEHUS OPraHUYECKUX COSANHEHMI, a TAK)KE HAa YPOBHE CTEPEOXUMHUYECKHUX
U JJIEKTPOHHBIX IPEJCTaBIEHUN O CTpoeHHM BemiecTB. CBeneHUs 00 M3ydyaeMbIX B Kypce BELIECTBaxX JAAIOTCS B Pa3BUTHH — OT
YIJIEBOJOPOJOB JO CIOXKHBIX OHOJIOTMYECKH AKTUBHBIX COEAMHEHMH. B Kypce opraHuuyeckol XuUMHUU MOJIy4yaloT pa3BUTHE
c(opMUpOBaHHBIE HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHHUsS IE€PBOHAYAJIbHBIE TNPEACTABICHUS O XUMHUYECKOW CBS3H,
KIaccU(PUKAIIMOHHBIX IPU3HAaKaX BEIIECTB, 3aBUCUMOCTU CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUECKOM peaklnu.

[Ton HOBBIM yryIOM 3peHusi B npenMere «XuMHs» 0a30BOro ypoBHsSI pacCMaTpUBAETCs W3YUYEHHBIM Ha YpOBHE OCHOBHOTI'O
o0miero o0pa3oBaHUsl TEOPETHUECKHIM MarepHasl U (PaKTOIOIMYECKHE CBEIEHHUS O BEIIeCTBaX M XMMHMUYECKOW peakuuu. Tak, B
YaCTHOCTH, B Kypce «OOIas u HeopraHMYecKas XUMHs» OOy4arolMMCs IPEJOCTaBIISETCS BO3MOXHOCTH OCO3HATh 3HAYCHHE
NEPUOINYECKOTO 3aKOHAa € OOIIETEOPETUYECKUX M METOAOJOIMYECKHX MO3UIMM, IIyO)ke MOHATh HCTOPUYECKOE H3MEHEHHE
(GYHKIIUHA 3TOTO 3aKOHA — OT 0000IIaroNIel 10 OOBSCHSIONMEH U MPOTHO3UPYIOIICH.

Enunag cucremMa 3HaHMM O BaKHEHIIMX BEIECTBAX, MX COCTaBe, CTPOCHMM, CBOMCTBAX M NPUMEHEHHH, a TaKXKE O
XUMHYECKHUX PEAKLUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MpOTEeKaHWs AomnosHsercs B Kypcax 10 m 11 kmaccoB snemeHTaMu
COAICpKaHMSI, UMEIOIMMHU KYJIBTYPOJIOTUYECKUN U MPHUKIAJHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U
XHUMHH C JIPYTUMH HayKaMH, pPaCKpbIBAlOT €€ pojib B MO3HABATEJIbHON M MPAKTHYECKOW JESITENIbHOCTU YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHSI K IIPOLECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUUECKUX MPUIOKEHUH XUMHUH, IOMOTalOT BBITYCKHUKY



OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH
nH(pOpMaINIO U TPUMEHSTH €€ JJIsl TOTOTHEHUS 3HAHUM, PEIlIeHHs] HHTEUICKTYaJIbHBIX U SKCIIEPUMEHTAJIbHBIX UCCIIEI0BATEIbCKUX
3amad. B uenom comepxkanue ydeOHOro mpeamera «XHUMHsS» JAHHOTO YPOBHS M3Yy4YEHUSI OPUEHTUPOBAHO Ha (HOPMHUPOBAHUE Y
0o0y4Jaronuxcsi MHUPOBO33PEHUECKOW OCHOBBI JJIsi TMOHUMaHUs (GUIOCO(CKUX HJIeH, TaKuX Kak: MaTepHalbHOE EIUHCTBO
HEOPraHWYECKOr0 M OPraHuYecKoro Mupa, OOYCJIOBJIEHHOCTh CBOWMCTB BELIECTB MX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh
MPUPOAHBIX SIBICHUUA MYTEM OHKCIEPUMEHTAa W PEIICHHUs MPOTUBOPEYUN MEXAY HOBBIMH (aKkTaMH M TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIU XUMHUU B PEIICHUU SKOJOTHUYECKHUX MPOOJIeM, a TakKe MpodiieM cOepeKeHUs YHEPreTUYECKUX
PECYPCOB, CBHIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEepPUAJIOB.

B mutane pemenus 3aa4 BOCIUTAHUSI, PA3BUTHS U COLIMATU3AIUN 00YUAIOIIUXCS PUHSITHIC TPOrPaAaMMOM 10 XUMUU TOIXOBI
K ONpPENEJICHUIO COJEpKaHUsl U TOCTPOCHUS MpeaMeTa MpeaycMarpuBaroT (OPMUPOBAHUE YHUBEPCAJbHBIX YUEOHBIX JIEHCTBUH,
UMEIoIMX 0a30BO€ 3HAYCHHE [JIsl Pa3IMYHBIX BHUJAOB JEATEIBHOCTH: pEIIeHUs NpoOiieM, TOHCKa, aHaiu3a M 00paldoTKH
uHdOpMaIUU, HEOOXOUMBIX JIJISI MPUOOPETEHHUS OIbITA MMPAKTHYECKON M UCCIIEI0BATEIbCKON JeATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE
MECTO B ITO3HAHUW XUMUHU.

B mpaktuke mpernonaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs, TaK U Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus, MPU OINPEAEICHUN COAEPKATEILHON XapaKTePUCTUKHU IIeNiel M3ydeHUs MpeaMeTa HarpaBiIeHUEM IMEepPBOCTEIEHHON
3HAYUMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMHUPOBAHHWE OCHOB XMMHMUYECKOMW HAyKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUA,
PaKTUYECKON AESATEIbHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIbTypbl. C METOAUYECKON TOUKHU 3PEHUS TAKON
NOJXOJ K ONPENEIICHUIO LEJEH N3YUEHUs MMPEIMETA SIBISETCS BIOJIHE ONPABIAHHBIM.

ComnracHO MaHHOH TOYKE 3PEHHS IIIABHBIMH IEISIMH H3ydeHHMs OpeameTa «XuMus» Ha 0OazoBoM ypoBHe (10 —11 ki)
SBIISIIOTCSL:

e (QopMUPOBaHHE CHCTEMbl XHMHYECKHX 3HAHMA KaK BaKHEHIIEH COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
OCHOBE KOTOPOHW JIeKAT KIIOYEBBIC TOHATHS, (PYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XHMHH, OCBOCHHUE S3bIKa HAYKH,
YCBOCHHE ¥ TOHUMAHHE CYITHOCTH JOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHUA U CTAHOBIICHHUS;

e (QopmMupOBaHHE U pa3BUTHUE MPEICTABICHNN O HAYYHBIX METOJ[aX MO3HAHUS BEIIECTB M XUMHUUECKUX PEaKITuii, HEOOXOTUMBIX
JUIsl IPUOOPETEHUsI YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U XMMUYECKUX SIBICHUN, UMEIOIIMX MECTO B MPHUPOJE, B
MMPAKTUYECKOW U TOBCETHEBHOW JKU3HU;

® pa3BUTHE YMEHHUI M CIOCOOOB JIESITENIBHOCTH, CBSI3aHHBIX C HAOMIONEHHUEM U OOBICHEHHUEM XMMHUYECKOTO AKCIIEPUMEHTA,
coOJII0ZIeHNEM MPaBuIl 0€30MacHOT0 00paIleHUs C BEIIECTBAMH.



Hapsiny ¢ aTum, conepxatenbHas XapakTepUCTUKa IeJIe U 3a/lad U3y4eHUs peaMeTa B MporpamMme Mo XMMUU YTOYHEHA U
CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeiHero oliero oopazoBanusi. CeroiHs B npenogaBaHuu
XUMUU B OOJIbIIEH CTENEeHW OTAAETCS MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COjep)KaHus oOydeHHs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30oBaTeIbHON OpraHU3aldy, BIAJCIONIEr0 HEe HA00pOM 3HaHMM, a (QYHKIHMOHAJIBHOU
IPAMOTHOCTBIO, TO €CTh CIOCO0AMHM U YMEHHUSMH AaKTUBHOIO TOJIYYEHHUs 3HAHUW W MPUMEHEHUS] UX B peajbHOM KWU3HU IS
pelIeHns MPakKTUYeCKUX 3aau.

B cBsi3u ¢ 3TUM IIpU U3yYEHUU TIpeAMETa « XUMHUS TOMUHUPYIOIIEE 3HAUCHUE MPUOOPETAIOT TaKue LeNU U 3a/1a4H, KaK:

ajganTanys oOy4arolmuXcs K YCJIOBUSAM JMHAMUYHO Pa3BUBAIOLIETOCS MUpa, (HOPMUPOBAHUE HHTEIUICKTYaJIbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K camMO0OOPa30BaHHIO, COTPYIHUUYECTBY, CAMOCTOSITEJIbHOMY MPUHATHIO TPAMOTHBIX PElIeHU B KOHKPETHBIX
’KU3HCHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIECTBAMHU U WX TIPUMCHCHHEM;

dbopmupoBaHUEe y 00yJaIOIMIUXCS KITIOYEBBIX HABBIKOB (KJTIOYEBBIX KOMIIETEHIIUN ), UMEIOIMMUX YHUBEPCAIbHOE 3HAYEHUE IS
pPa3IUUHBIX BUJIOB JICSITEIBHOCTH: PEIICHHS MpoOJieM, TOWCKa, aHaimu3a W o0paboTkM HHGPOPMAIUU, HEOOXOTUMBIX s
npuoOpeTeHUs OMbITa JACATEILHOCTH, KOTOpas 3aHMMAEeT BaXXHOE MECTO B MO3HAHWU XUMHH, a TaKXXe JJIA OLICHKU C TO3WIIHH
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XMMHYECKUX IPOILIECCOB Ha OPraHU3M YEJOBEKa W MPUPOIHYIO
cpeny;

pa3BUTHE II03HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYyaJbHBIX W TBOPYECKHX CIMOCOOHOCTEH OOydYaromuXcs: CIOCOOHOCTH
CaMOCTOSATEJILHO TPHOOpEeTaTb HOBBIE 3HAHUS MO XUMHUHM B COOTBETCTBHM C JKHU3HEHHBIMH MNOTPEOHOCTSIMH, HCIOJIb30BATh
COBPEMEHHbIE HHPOPMAIITMOHHBIE TEXHOJIOTHH ISl TIOMCKA M aHAJIN3a YYeOHON M HAyYHO-TIONMYASPHON MHMOPMAIIMH XUMUYECKOTO
COIICPKaHMUS;

dbopMHupoBaHUE U Pa3BUTHE Y OOYUYAIOIIMXCS aCCOIMATUBHOIO M JIOTHUYECKOTO MBIIIJIEHUS, HAOIIOIaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTHU, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, MPH TIAHUPOBAHUU U MTPOBEICHUN XUMUYECKOTO SKCTIEPUMEHTA;

BOCIIUTaHUE y OOydaromuxcs yOexKAEHHOCTH B TYMAaHHUCTHYECKOM HAMPABICHHOCTH XMMHH, €€ BaXHOW POJIM B pEHICHUU
7100aBHBIX TIPOOJIEM PAIIMOHATEHOTO MPUPOAOIIOIH30BAHUS, TIOTIOIHEHHUS SHEPTETUIECKUX PECYPCOB U COXPAHEHHS TIPUPOTHOTO
pPaBHOBECHSI, OCO3HAHUS HEOOXOMMMOCTH OEPEKHOTO OTHONICHHS K TIPUPOJIE U CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETEHUS OMbITA
MCITIOJTb30BAHMSI TIOTYUYEHHBIX 3HAHUH JJIs1 IPUHATHUS TPAMOTHBIX PEIICHUN B CUTYAIUsX, CBI3aHHBIX C XUMUYECKUMH SIBJICHHUSIMHU.

B ydeOHOM miane cpemnHero oOmiero oOpa3oBaHUSI TpeaMET «XHMHsS» 0a30BOTO YPOBHS BXOIUT B COCTaB MPEIMETHOMN
obnactu «EcTecTBEeHHO-HAyYHBIC TTPEIMETHD.

OO6uiee uncno 4yacoB, OTBEAEHHBIX IJI1 U3YYEHUS XUMHUH, Ha 0a30BOM ypOBHE CpeHEro oluiero oopa3oBanusi, COCTaBIAeT 68
gyacoB: B 10 «kmacce — 34 wyaca (I wwac B Hememwo), B 11 xmacce — 34 wyaca (1 wyac B HeAemo).



COAEPXXAHUE OBYYEHUSA
10 KJTACC
OPTAHUYECKASA XUMUA

TeopeTuyeckue 0CHOBHI OPraHUYeCKON XUMHUHU

[IpeameT opranudeckoit XuMun: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B MOJIYYEHUU HOBBIX BEIIECTB U MaTepuayioB. Teopus
CTpoeHUs1 opraHnueckux coenuneHuit A. M. bytieposa, e€ ocHoBHBIE nojokeHUs. CTPYKTYpHBbIE (OPMYIIBI OPraHUYECKUX BEIIECTB.
T'omomnorus, uzomepusi. XuMuueckasi CBsi3b B OpraHUYECKUX COCTMHEHUSIX — OJTUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o KiaccU(PpUKAIMKM OpraHUYECKUX BeriecTB. HoMeHKIaTypa OopraHMYeCKUX COCAMHEHUN (CucTeMaruyeckas) u
TPUBHAJIbHBIC HA3BAHUS BAXKHEUIIINX MPECTABUTENCH KJIACCOB OPTaHUYECKUX BEIIECTB.

DKCHepUMEHTAJIbHBIC METOJIbI M3yUeHHs BEIIECTB U MX MPEBpallleHUN: 03HAKOMJIEHHWE C 0Opa3liaMu OPraHUYEeCKHUX BEIIECTB U
MarepuajaMyd Ha HMX OCHOBE, MOJIEJIMPOBAHHME MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOIIOACHHE U OMHCAHUE JEMOHCTPAIIMOHHBIX
OTIBITOB TI0 TIPEBPAIICHUIO OPTraHUYECKUX BEIIESCTB MPU HarpeBaHuM (TUIaBJICHUE, OOYTIIMBAaHUE U TOPECHHUE).

Yriesonopoast

AJIKaHBI: COCTaB U CTPOCHHME, TOMOJIOTHUECKUU psifl. MeTaH M 3TaH — NpPOCTEUIIUE MPEACTaBUTENN alKaHOB: (PU3WYECKHE U
XUMHYECKHE CBOMCTBA (PEeaKIuu 3aMEeIleHUs U TOPEHUS ), HAXOXKJACHHE B PUPOJIE, TOJTyUYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOCHHE, TOMOJIOTHYECKUHN Psifl. DTUIICH U MPONWIEH — MPOCTEHIINE MPECTABUTENH aJIKEHOB: (PU3UUECKUE U
XUMHYECKHUE CBOMCTBa (peakluu TUIPUPOBAHHUSA, TAJIOTC€HUPOBAHUS, THUApPATALMU, OKHUCIEHUS W TOJIMMEpU3alliH), TOJy4yeHUEe |
MpUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyramuen-1,3: cTpoeHue, BaKHEHUIINE XMMHUYECKHE CBOMCTBA (peakius MOJIMMEPHU3AIINH ).
[Tony4yeHne CUHTETUYECKOTO KaydyKa 1 PEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHUH psjl. ANETWICH — MPOCTEHIITNI MPeCTaBUTEIh ATKUHOB: COCTaB,
CTpoeHue, GU3NIecKrue U XMMHUYECKHUE CBOWCTBA (peaKIuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIINH, TOPEHHS), TIOTyUYeHUE H
MIPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHE, (PU3MUECKHE W XUMHYECKHE CBOMCTBA (peaklUUHM TajJOr€HUPOBAHUS U HUTPOBAHUA),
NOJIyYeHHE W MpUMeHeHue. Jlonyon: cocmas, cmpoenue, @Quauueckue u XumMudeckue Cceoucmea (peaxkyuu 2aio2eHuposanus u
HUMPOBAHUs), noxyyenue u npumereHue. TOKCUUYHOCTb apeHOB. ['eHeTHUecKas CBA3b MEXIY YIIIEBOJOPOAAMHU, MPUHALICKAIINMU K
Pa3IMYHBIM KJIacCaM.



[IpuponHble UICTOYHUKHU yriieBonopoAoB. IIpupoanslii ra3 u nonyTHele HeTsHbIe Ta3bl. HegTh u e€ npoucxoxaenue. CrnocoObl
nepepabOTKM HEe(PTH: MEpPEroHKa, KPEKUHr (TEPMHUECKUM, KaTaluTU4yeckuil), muponus. I[IpoaykTel nepepaboTku HEPTH, HUX
MPUMEHEHUE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrojib U IPOAYKTHI €ro NEPepadOTKH.

DKCIEpUMEHTAJIbHBIE METOJIbl M3YYE€HHS BEIECTB M MX IMPEBpAIICHHUI: 03HAKOMIIEHHE C 00pa3lamMu IJIacTMAacC, KaydyyKoB M
pe3unbl, komekuuu «HedTb» u «Yroab», MoOAEIMpPOBAHUE MOJEKYIT YIJIEBOAOPOJOB MW TaJOT€HONPOU3BOAHBIX, MPOBEICHUE
IPAKTUYECKOW PabOThI: MOTYUYEHHUE FTUIICHA U U3yYEHUE €TI0 CBOMCTB.

Pacué€rnbie 3anauun.

Boluncnenust mo ypaBHEHHI0O XUMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOHOTO BEIIECTBA MJIM MPOIYKTa PEaKIUuu
10 U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OHOTO U3 UCXOAHBIX BEIIECTB WU MPOIYKTOB PEAKITUN).

Kucioponcoaep:xamme oprannyeckue coeAUHEHUs

[IpenenpHbIE OMHOATOMHBIE CIUPTHI. MeETaHON W JTAHOJ: CTPOCHUE, (PU3MYECKHE U XUMHUYECKHE CBOMCTBA (pEakiuu C
aKTUBHBIMHU METaJIJIaMH, TaJOT€HOBOIOPOJIaMH, TOPEHHE), TPUMEHEeHHE. BomopoaHbIe CBA3M MEXIy MOJICKYJaMu CIUpToB. JleiicTBue
METaHOJa ¥ 3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroaroMHbie COUPTHI. DTUJICHIIMKOIb M TIULEPUH: CTpOeHHE, (PU3nUYecKue U XMMHUYECKHUE CBOMCTBA (B3aMMOACHCTBUE CO
MIEJIOYHBIMM METaJNIaMHM, KauyeCTBEHHAs pEaKklusi Ha MHOroaroMHble cnupthl). [leiicTBue Ha opraHu3M uesoBeka. lIpumeneHue
IJIMLEPUHA U STUIEHIITUKOJIIA.

deHo: CTpoeHHe MOJIEKYIbI, GU3HUecKue U XuMuueckue cBoiictBa. TokcuunocTs enona. [Ipumenenue denona.

Anbaerunsl U kemowsi. @opMabaeTul, aleTaabIAeTU/l: CTpOeHUE, PU3NYECKUEe U XUMHUUYECKHE CBOMCTBA (PEAKIIMN OKUCICHUS U
BOCCTAHOBIICHUS], KAUECTBEHHBIE PEAKIIUHN ), IOJTYUYECHHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeeIbHbIE KapOOHOBBIE KUCIOTH. MypaBbrHAs U YKCYCHAsl KUCJIOTBI: CTpOEHHUE, (PU3NUYECKUE U XUMUYECKUE
CBOICTBa (CBOMCTBA, OOIIME JIs Kiacca KUCIOT, peakius dTepudukanum), noirydeHue u npumeHenue. CTeapuHoBast U OJIEMHOBAs
KHUCIIOTHI KaK MPEJCTaBUTEIN BBICIINX KapPOOHOBBIX KUCIIOT. Mbljla KaK COJIM BBICIITMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHUE.

Crnoxxuble 2QUpbI KaKk MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['maponu3 cinoxHbix 3¢upoB. XKupsl. ['maponus xupos. [Ipumenenne
XKUPOB. bruonornueckas poib KUPOB.

VYrieBoasl: cocTaB, KiacCUUKAMS YIIEBOAOB (MOHO-, M- W MOdWcaxapuabl). [J0oko3a — TPOCTEHITNIT MOHOCAXapu/I:
OCOOCHHOCTH CTPOCHHS MOJEKYIbI, (U3MYECKUEe U XMMHUYECKHe CBOMCTBa (B3ammojeictBue ¢ rumpokcuaom meau(ll), oxumcienne
aMMHUa4YHBIM pacTBOpoM okcuma cepebpa(l), BoccraHoBieHue, OpOKEHUE TIIOKO3bI), HAXOXKIECHHWE B TMPHUPOAE, MPUMEHEHHE,
ouonoruueckas posb. Dorocunre3. GpykTo3a Kak U30MEP IITHOKO3HI.



Kpaxman u nemntono3a kak npupojHbie noaumepsl. CTpoeHue kpaxmana U HesuTioia03bl. Pu3nueckue 1 XMMUYECKHE CBOMCTBA
Kpaxmajia (TUAPONIN3, KAUeCTBEHHAS! PEAKLUS C HOJIOM).

OKCHEpUMEHTAJIbHbIE METOJbl HW3YYEHUs BEHIECTB M WX NpPEeBpalllcHUuH: TMpoBeIeHHE, HAOIIOJEHUEe U  OIMKCaHue
JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKHCIEHHUE ATAaHOJNA OKCUIIOM
menu(ll)), MHOrOaTOMHBIX CIUPTOB (B3auMoOAEHCTBUE THIepuHa ¢ TuapokcuaoM menu(ll)), anpaerugoB (OKHUCICHHE aMMHAYHBIM
pactBopoM okcuaa cepebpa(l) u rugpoxcugom menu(ll), B3aumoneiicTBre Kpaxmaaa ¢ MOJOM), TPOBEACHUE MPAKTHUECKON PabOTHI:
CBOWCTBA PacTBOpPa YKCYCHOM KHUCJIOTBHI.

Pacuértunie 3agaun.

Boluncnenust mo ypaBHEHHI0O XUMHUUECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA UCXOHOTO BEIIECTBA MJIM MPOAYKTa PEaKIuu
10 U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OHOTO U3 UCXOAHBIX BEIIECTB WU MPOIYKTOB PEAKITUN).

AzoTconepikaliyue OpraHu4ecKie COeIUHEHUSI.

AMMHOKHUCTIOTHI Kak aM(oTepHbIe OpraHnuecKkue coearuHeHnss. @u3nueckue U XMMUIECKUEe CBOMCTBA aMHUHOKHUCIIOT (Ha TIpuMepe
ruiHa). bruonornueckoe 3HadyeHne aMUHOKUCIIOT. [lenTuas.

benku kak TpHUPONHBIE BBICOKOMOJEKYISpPHBIE coequHeHus. [lepBuuHas, BTOpUYHAs W TPETHYHAs CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TUAPOIN3, AeHATYypalllsl, KAYECTBEHHbIE PEAKIIUU Ha OCIKH.

OKclepuMEeHTalIbHbIE METOJbl M3yUEHHUsl BEIIECTB W UX IMPEeBpAIllCHU: HAOMIOeHHEe U ONKMCaHUe JEMOHCTPALMOHHBIX OMBITOB:
neHarypaiusi OeJIKOB IPU HArPEBaHUM, IBETHBIE PEAKIIUU OEIIKOB.

BricokoMoiIeKy/IsIPHBbIE COCAUHECHUSA

OCHOBHbIE TOHSTUS XHMHUHU BBICOKOMOJICKYISIDHBIX COEAMHEHUN: MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIECHb
MOJIMMEPHU3ALINY, CPEIHSS MOJNEKYIsipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYISPHBIX COEIMHEHUN — MOJIMMEPHU3ALIUS U
MOJINKOHICHCAIUSI.

OKCIIepUMEHTAIIbHBIE METONbl HW3Y4YeHHS BEIIECTB M WX TNPEBPAIICHUN: O3HAKOMIIEHHE C 00pas3lamMu MPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MexmpeaMeTHBIX CBS3€M NIPU M3YUYECHUM OPraHUYecKor XuMuu B 10 Kiacce OCyIIECTBISIETCS Y€pe3 UCIOIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHI, TaK U MOHITHH, SIBISIOMIUXCS CUCTEMHBIMH JJISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OO0uue ecTecTBEHHO-HAYYHBIE MOHATHS: SIBJICHUE, HAYYHBIM (DaKT, rumoresa, 3aKOH, TEOPHs, aHAIU3, CUHTE3, KiaccupuKaius,
MEPUOIMYHOCTD, HAOIIOECHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.



®dwusmuka: mMarepusi, SJHEpPTUs, Macca, aToM, dJIEKTPOH, MOJEKYNa, YHEPreTUYECKUN YPOBEHbB, BEIIECTBO, T€NIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, (PU3NUeCKUe BETNIHHBI U €AUHUIIBI UX U3MEPECHHUS.

buonorus: knerka, opranusm, ouocdepa, 0OMeH BElIeCTB B opraHnu3me, (HOTOCUHTE3, OMOJIOTMUYECKH AaKTUBHBIC BEIIECTBA (OeIKH,
YIJIEBOABL, XKUPbI, HPEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TTOPOABI, TOJIE3HBIE UCKOMAEMbIe, TOIUIMBO, PECYPCHI.

TexHomorus: NUIEBbIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO THTAHUSA, MOIOIIUE CPEACTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE
npernaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJTACC
OBIIAA N HEOPTAHNYECKASA XUMUS

TeopeTnueckue OCHOBbI XMUMHH

XUMHUYECKHUI d51eMeHT. AToM. SIapo aroma, U30TOIBI. DJIEKTPOHHAS 000I04YKa. DHEPreTUYeCKue ypOBHH, MOAYPOBHU. ATOMHBIC
opbOutanu, S-, p-, d- smemeHThl. OCOOCHHOCTH PACIIPEICIICHHUS ICKTPOHOB MO OpPOUTASIM B aTOMaX 3JEMEHTOB MEPBBIX YETHIPEX
NEPHUOIOB. DIEKTPOHHAST KOHPUTYpaIlUs aTOMOB.

Ilepuonnueckuii 3akoH u [lepruoanueckas cucrema xXumudeckux anemMeHToB 1. . MenneneeBa. CBA3b IEPUOANYECKOTO 3aKOHA U
Ilepuonnueckoil cucteMbl xumuueckux snemeHToB Jl. V1. MenaeneeBa ¢ COBpEMEHHOW TeOpUEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyIIaM U rnepruonaM. 3HauYeHUe
MIEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BeliecTBa. XHUMHYECKasl CBSI3b. BHIBI XMMHYECKON CBSI3U (KOBAJICHTHAsh HEMNOJApHAs W TOJspHAs, WOHHAs,
MeTajuindeckas). MexaHu3Mbpl 00pa30BaHMs KOBAJICHTHON XMMHUYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-aKIENTOPHBIN). BomopoaHas
CBsA3b. BalleHTHOCTB. DIEKTpoOTpULIaTeIbHOCTh. CTeneHb OKucaeHus. MIoHbI: KaTHOHBI U aHHOHBI.

BemecTtBa MOJIEKYASPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa BeElIECTBA. THIBI KPUCTAIIUUECKUX
pemETOK. 3aBUCHMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUITMYECKON PEIIETKY.

[TonaTue o qucnepcHbIX cucremax. VICTHHHBIE M KOJUTOMIHBIE pacTBOPBL. MaccoBas 10J1s1 BEIIECTBA B pACTBOPE.

Knaccudpukanuss HeopraHuyeckux coeavHeHuil. HomeHkmarypa  Heopranmdeckux BemecTB. [eHernueckass  CBs3b
HEOPraHUYECKUX BELIECTB, MPUHAIIEKAINX K PA3JTUYHBIM KJIACCaM.

Xumuueckast peakiusa. Knaccudukanus XUMHUECKUX PEaKIuii B HEOPTaHMYECKOW M OPTraHMYEeCKONW XUMHUHU. 3aKOH COXpPaHEHUS
MAaCCHhI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUHU TP XUMHYECKUX PEAKIUSX.



CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuyHbiX (akTtopoB. OOpaTuMble peakiuu. XUMHUUYECKOoe paBHOBecue. DaKTophl,
BIIMAIOIIHNE HA COCTOSIHUE XUMHUUYECKOTO paBHOBecus. [Ipunnun Jle [Hlarenbe.

OnexktponuTrdeckas auccouuanus. CuiabHble M ciaOble dyekTponauThl. Cpena BOIHBIX PACTBOPOB BEHIECTB: KuUCHas,
HEWUTpaabHasi, HeJI04YHasl.

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUY.

DOKCHepUMEHTAJIbHbIE METOAbl M3YUYCHMs] BEIECTB M WX MpeBpalleHuil: geMoHcTpauus tabmun «llepuonuueckas cucrema
xumuyeckux oanemeHtoB JI. W. MenaeneeBay, u3yuyeHHE MOMAENIECH KPUCTAIIIMUECKUX PEIMIETOK, HAOMIONEHUE U OIMUCAHUE
JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3IoKEHNE EPOKCUIA BOJOPOAA B MIPUCYTCTBUU KaTalnu3aropa, ONpeAeIeHUE CPEeIb
PacTBOPOB BEIIECTB C MOMOIIBI YHUBEPCATHHOTO HHAMKATOpPA, PEAKIMd MOHHOTO OOMEHa), MPOBEICHUE MPAKTUUECKOU pPabOThI
«BnusiHue pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUn.

Pacuértnuple 3agaumn.

Pacu€Thl Mo ypaBHEHUSIM XUMUUYECKUX PEAKIMM, B TOM YUCIIEC TEPMOXUMHUUYECKUE PACUETHI, paCUEThl C UCTOJIb30BAHUEM MTOHATUS
«MaccoBas J0JIs1 BEIICCTBAY.

Heopranuueckast xumust

Hewmertamnsl. [lonoxxenue HemeraoB B [lepuoandeckoit cucreme xumudeckux anementoB [[. . MenaeneeBa u 0ocoO0eHHOCTH
cTpoeHUs1 aToMoB. DU3MYECKHE CBOWCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAIIOB (Ha MpuUMepe Kuciopona, cepbl, ¢ocdopa u
yriiepona).

XHUMHUYECKHE CBOWCTBA BOXXHEUIIMX HEMETAJUIOB (rajOTeHOB, Cephl, a3ora, docdopa, yriaepoaa U KpeMHHSI) U UX COCAMHEHUN
(OKCHJIOB, KUCIOPOJCOAEPKAIUX KUCTOT, BOAOPOAHBIX COCAUHECHUI).

[IprumMeHeHne BaXXHENIIMX HEMETAJIJIOB U UX COCIMHECHUM.

Metamnel. [lonoxxenune meramioB B Ilepuommueckoii cucteme xummueckux snemeHToB J[. WM. MenmeneeBa. OcobeHHoCTH
CTPOCHHUS DJJICKTPOHHBIX 000JI04eK aTtoMoB MeTauioB. OOmme ¢u3udyeckue cBorictBa MeTauioB. CIoiaBel  METaJUIOB.
DNEKTPOXUMUYECKUH Psifl HAPSIKEHU METaIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUINIMX METAJIJIOB (HATpUH, KaJlui, KaJablUi, MarHui, aJIOMUHUM, IMHK, XPOM, XKEJIe30, MEllb) U UX
COCTMHCHHUM.

OO0mue criocoOwl mosTydyeHus: MeTasuioB. [IpruMeHeHre MeTaioB B OBITY M TEXHUKE.

OKCIepUMEHTAIBHBIE METO/Ibl M3YYEHHUS BEIICCTB W MX MPEBPAICHUN: U3YUYCHHE KOJUICKIMU «MeTasibl U CIjIaBbl», 00pa3ioB
HEMETAJIJIOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3aj7a4, HAOJIONCHHWE M OMHCAaHUE JIEeMOHCTPAIlMOHHBIX M JIa0OPATOPHBIX OIBITOB
(B3auMopeHCcTBHE TUIPOKCHUAA aJTFOMUHUS C PACTBOPAMU KHUCJIOT M IIEJI0Yel, KaUeCTBEHHBIE PEAKIIMM Ha KAaTHOHBI METAJLJIOB).



PacuéTtHrie 3amaun.

Pacuétel macchl BemiecTBa WM 00bEMaA Tra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIM OO0BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CJIM OJHO U3 BEIECTB
AMEET IPUMECH.

XuMHs 4 JKU3Hb

Ponb xumuu B 00€cCIeUEeHUU SKOJOTUYECKOM, DPHEPreTUUECKOW W MHUIEBOM 0€30MacHOCTH, pa3BUTHU MeAuluHbL. [loHsaTHE O
HAyYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenus 00 0OIMKMX HAYYHBIX MPUHITUAIIAX TPOMBIIIJICHHOTO MOJYYSHUS BAXKHEHIITUX BEIIECTB.

YenmoBek B MUPE BELIECTB M MaTEPUATOB: BAXKHEUIIME CTPOUTEIIBHBIE MaTepHUasbl, KOHCTPYKIIMOHHBIE MAaTepHUaibl, KPacKH,
CTEKJIO, KepaMuKa, MaTepUaIbl JIsl DJICKTPOHUKH, HAHOMATepUaJIbl, OpPraHUYECKUE U MUHEPAIbHBIE YIOOPEHUSI.

XuMHST ¥ 370pOBbE YEJIOBEKa: IMpaBUjia MCIIONIB30BaHUSI JICKAPCTBEHHBIX MpEINaparoB, MpaBuia 0€30MacHOTO HMCIOJIb30BaHUS
npenaparoB OBITOBOM XUMHH B IMOBCETHEBHON KU3HHU.

MesKTpeIMETHBIE CBSI3H.

Peanu3zanusi MeXNpeaMETHBIX CBA3€H NMpU U3YYeHUH OOIeH M HeopraHWyeckod XuMuu B 11 Kilacce ocymiecTBisieTcsl depes
UCITIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK U MOHATHH, SBISIONINXCA CUCTEMHBIMHU IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OOmue ecTeCTBEHHO-HAyYHbIe TOHSTHS: Hay4YHbIM (akT, THUIOTe3a, 3aKOH, TEOpHs, aHajdu3, CHHTE3, Kilaccudukaius,
MIePUOIMYHOCTh, HAOIIOECHNE, IKCIICPUMEHT, MOJICIMPOBAaHUE, U3MEPECHUE, SIBJICHNUE.

dusznka: Marepus, 5SHEpPrus, macca, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI, PATUOAKTHUBHOCTb, MOJICKYJIA,
DHEPreTHUECKUM YPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperarHoe COCTOSHHE BeIIecTBa, (DU3WYECKHWE BEIWYMHBI W EAUHUIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kimerka, opraHusm, 3KocucTema, ornocdepa, Makpo- ¥ MUKPOIJIEMEHTBI, BATAMHHBI, 0OMEH BEIIIECTB B OpPTraHU3ME.

I'eorpadusi: MuUHEpAIIBI, TOPHBIC TIOPOJIBI, TIOJIE3HBIC UCKOMTAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHoJIorus: XuMru4ecKasi MPOMBIIIIIEHHOCTh, METAJUTYPIrUs, TPOU3BOACTBO CTPOUTEIBHBIX MAaTEPHUAJIOB, CEIBCKOXO3IMCTBEHHOE
MPOU3BOJICTBO, THUINEBAs MPOMBIIIJIEHHOCTh, (papMalleBTUYECKass MPOMBIILICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX ITPEIaparos,
MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUAIIOB, JIEKTPOHHAS ITPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3VJIBTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMHUNU HA BA30BOM YPOBHE CPEJIHEI'O
OBHIETI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbraraM OCBOCHHS OOYYaIOIIMMUCSA MPOrpaMM CpPEIHEro 00IIero oopa3oBaHUs
(IMYHOCTHBIM, METANpPEAMETHBIM M TPEIMETHBIM). HaydHO-MeTomMuecKol OCHOBOHM I pa3pabOTKU IIAHUPYEMBIX PE3YIbTaTOB
OCBOCHHS TIPOTPAMM CPEIHETO O0IIEro 00pa3oBaHUs SBISCTCS CUCTEMHO-ACATSIBHOCTHBIN MTOIXO]I.

B cOOTBETCTBUM ¢ CHCTEMHO-IESATEILHOCTHBIM IOAXOA0M B CTPYKTYpPE JIMYHOCTHBIX PE3yIBTaTOB OCBOCHHS MPEAMETa « XUMUS»
Ha YPOBHE CpeIHET0 00I1ero 00pa30BaHUs BBIICICHBI CIEIYIOIINE COCTABISIIOIINE:

OCO3HaHUE OOYYAIONTUMHUCS POCCHUHCKOW T'PAKIAHCKOW HMJICHTUYHOCTH — FOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOSITCIIBHOCTH U
CaMOOTPEIEIICHHUIO;

HaJIMYUe MOTHBAIIUU K OOYYCHHIO;

IICJICHANIPABJICHHOE Pa3BUTHE BHYTPECHHUX YOCKJICHHUN JTUYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH W MCTOPHUYCCKUX TPAJTHUIIHH
0a30BOI1 HAYKN XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXcs PyKOBOJACTBOBATHCA B CBOEU NIEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH,
NPUCYIIMMHU IEJIOCTHOM CHCTEME XUMUUYECKOro 00pa30BaHus;

HaJIM4YKe MPaBOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhl U CHOCOOHOCTU CTABUTh 1I€TTU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MpeAMeTa «XUMHUs» JOCTUTAIOTCS B €UHCTBE Y4€OHOW M BOCIUTATENbHOMN JESITEIIbHOCTH B
COOTBETCTBUM C TyMaHUCTUYECKHUMH, COIMOKYIBTYPHBIMHU, IyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU U HJ€aTaMH POCCUHUCKOTO
IPaXXIAaHCKOTO OOIIECTBA, NPUHATHIMA B OOIIECTBE HOPMaMH | TpPaBWJIAMH TOBEJCHUS, CIOCOOCTBYIONIMMHU IMpOIEccCaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUS TUYHOCTH O0YYarOIIXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPEaMETa «XUMUS» OTPAKAOT C(HOPMHUPOBAHHOCTD OIBITA MO3HABATEIIBHON U MTPAKTUYECKOM
JESTEIBHOCTH OOYJAIOIINXCS TT0 peaU3aIlii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOr0 BOCTIUTAHUA:

0CO3HaHMs 00YUYaIOIMMHUCS CBOUX KOHCTUTYIITMOHHBIX TPAB M 0053aHHOCTEH, YBAKEHUS K 3aKOHY U TTPABOIIO PSIIKY;

MPEICTABIICHUS O COMAILHBIX HOPMAaX M MPABIIIAX MEXKIIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JACSATEIBHOCTH MPU CO3MaHUH yUEOHBIX MPOEKTOB, PEIICHUH yUeOHBIX M MTO3HABATEIHHBIX
3aJ1a4, BBITTOJIHEHUY XUMHUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTUKY U apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHBIX BHUJIOB
y4eOHOM N1eSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUSI K UCTOPUUYECKOMY U HAyYHOMY HACJIEJIUI0 OT€YECTBEHHON XUMUU;

yYBaXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHUSI XUMUH, OCO3HAHUS TOTO, YTO JTOCTHKECHUS
HAayKd €CTh PE3YJbTaT JJIUTEIbHBIX HAONIONEHUM, KPOIMOTIMUBBIX AKCICPUMEHTAJIBHBIX IOUCKOB, MOCTOSHHOTO Tpyda YYEHBIX U
MPAKTHUKOB;

UHTEpECa W TO03HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TOCIEAYIOMIEM aHalu3e HHPOPMAIMU O TEPEAOBBIX JOCTHKECHHUSIX
COBPEMEHHOM OT€UYECTBEHHOU XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOTO CO3HAHMSI, STHUECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIINH, CBA3aHHBIC C XUMHUUYECKUMHU SIBIICHUSIMU, U IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTUPYSICh
Ha MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE W TOCTYNKHW CBOMX TOBApUIIEH C MO3ULUNA HPABCTBEHHBIX M IPABOBBIX HOPM H
OCO3HaHHE MOCJIEICTBUI ATUX MOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHMS IEHHOCTEN 37I0pOBOr0 M Oe30MacHOro 0dpasa KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(bU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cOOJTIOZICHUS MTPaBIIT 0€30MacHOTO 00paIeHUs ¢ BEIIECTBAMH B OBITY, ITOBCEAHEBHOW KU3HU U B TPYIOBOU JICSITEIHHOCTH;

NOHMMAHHUS IIEHHOCTH TMPaBHJI WHIWBUIYAJIBHOTO U KOJUIEKTUBHOTO O€30MaCHOTO TOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX
3I0POBBIO U JKU3HU JIIONICH;

OCO3HaHMS TOCIIECTBUN U HEMIPUSATHUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aJTKOTOJIS, HAPKOTHKOB, KYpEHHUSI);

S) TPyn10BOro BOCIIMTAHUSA:

KOMMYHUKATUBHOW KOMIIETCHTHOCTH B Y4Y€OHO-MCCIIENOBATEIBCKONW IEATEIHHOCTH, OOIIECTBEHHO TOJE3HON, TBOPYECKOW H
IPYrUX BUOAX JAESTEIbHOCTH;

YCTAHOBKM Ha aKTHUBHOE Y4YacTHE B PEUICHUWU MPAKTUYECKUX 3a/1ady COLMAJIbHOM HANpPaBICHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIbI);



HMHTEpeca K MPAKTHUYECKOMY M3YYEHHUIO MPOodeCcCHuil pa3InuHOro pojia, B TOM YKCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM
110 XMMUU;

YBAXKEHUS K TPYAY, JIOAAM TpyAa U pe3ylibTaraM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHAMBUIYAIHHOM TpaeKTopuu oOpa3zoBaHus, Oynymiedl mnpodeccun U pean3aluu
COOCTBEHHBIX )KM3HEHHBIX TJIAHOB C YUETOM JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHU, UHTEPECOB U MOTPEOHOCTEN 00111€CTBA;

6) 3K0JI0rM4Y€eCKOro BOCIIMTAHUA:

AKOJIOTMYECKH 11€JIECOO0PA3HOT0 OTHOIICHUS K IPUPOJIC, KAK HICTOYHUKY CYIIIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHUMAaHUSI TI00ATBLHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHOMN U
COLMAJIBHOM CPENbI;

0CO3HaHUSI HEOOXOAMMOCTH HCIIOIB30BaHUS JOCTUKEHUN XUMUHU JIJIsI PEIIEHUS BOMIPOCOB PAIMOHAILHOTO MPUPOIOTIONIb30BAHNS,

AKTUBHOTO HENPUATUS JECUCTBUM, TPUHOCAIIMX Bped OKPYXAIOMIEH NOpUPOJHOW CpeAe, YMEHHUS MPOTHO3UPOBATH
HEOJIAromPUSATHBIE YKOJIOTUUECKUE MOCISACTBUS IPEANPUHUMAEMBIX ICUCTBUN U MPEOTBpAIIaTh UX;

HaJIMYUSI  PaA3BUTOTO DKOJOTMYECKOTO MBIIIJICHHS, SKOJIOTUYECKOM KYIbTYpbl, OIbITAa JACATEIBHOCTH 3KOJIOTUYECKOM
HAIPaBICHHOCTH, YMEHUsI PYKOBOJICTBOBAThCS MMHU B IMO3HABATEIbHOW, KOMMYHUKATUBHON W COIMAIBHOM MPaKTHUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MTPOTHUBOCTOSITH UACOIOTHH XeMo(oouw;

7) HEHHOCTH HAYYHOI0 NMO3HAHUS:

c(hopMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKHU;

MOHUMaHUs CHEeIU(UKH XUMHUU KaK HayKHd, OCO3HaHHS e poin B (DOPMUPOBAHUM PAIMOHAJIBLHOTO HAYYHOTO MBIIIJICHUS,
CO37IaHWHU IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIoIIeM MHpPE KaK O €IWHCTBE MNPHUPOABI M UYeJOBEKa, B IMO3HAHUHU IPUPOHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOJIeM COXpaHSHUS IPUPOTHOTO PABHOBECHS;

yOe)KIEHHOCTH B 0COOOW 3HAUMMOCTH XHMHH JJISI COBPEMEHHOM ITMBHIIM3AIMU: B €€ T'YMaHHCTHYECKOW HAIMPABICHHOCTH M
BOXHOW pONM B CO3JaHMM HOBOW 0a3bl MaTepHANIBHOM KYJIBTYpPBl, PCIICHHH ITOOANBHBIX NPOOJIEM YCTOMYHMBOTO Pa3BUTHUS
YeJIOBeUeCTBA — CHIPHEBOM, SHEPreTUUYCCKOM, IHUIIEBOM M JKOJIOTMYECKONM O€30MacCHOCTH, B Pa3BUTHU MEIUIIMHBI, OOECIICUCHHUH
YCIIOBUH YCIICIITHOTO TPY/a U SKOJIOTHISCKH KOM(MOPTHOM KU3HU KaXKI0TO WICHA OOIIECTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: MOHHUMAHMWS CYIIHOCTM METOJOB MO3HAHWS, HCIOJIb3YEMBIX B E€CTCCTBCHHBIX HayKax,
CITOCOOHOCTH UCITOJIB30BaTh IMOJIydaeMble 3HAHUS JIJI aHAJIM3a U OOBSICHEHUS SBICHHM OKPY)KAIOIIET0 MUpPA M MPOUCXOASAIINX B HEM
W3MCHEHWH, YMEHUS JejaTh 00OCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB W MMCIONIMXCS JIAHHBIX C ICNIBI0 MOIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;



CHOCOOHOCTH CaMOCTOSITETIFHO HUCIONIb30BaTh XUMUUECKUE 3HAHUS TSl pelIeHHs MpoOiIeM B peaibHbBIX KU3HEHHBIX CUTYAIIHAX;

MHTepeca K MO3HAHUIO U MCCIIEA0BATEILCKOM e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOPa30BaHMIO, K aKTUBHOMY TMOJYyYEHHUIO HOBBIX 3HAHHUM IO
XWMUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpYy/la B pa3MyHbIX c(pepax npodhecCuOHATBHOMN eI TeTbHOCTH.

METAIIPEJJMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe pe3ybTaThl OCBOCHUS YI€OHOTO MpeIMeTa «XUMHUs» Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus BKIIOYAOT:

3HaYUMBIe 17151 POPMUPOBAHHSI MEPOBO33PEHUS O0YUAIOMIMXCS MEKAUCIUILTUHAPHBIE (MEKIPEIMETHBIE) OOIIEHAYTHBIE TIOHSATHS,
OTpaKalolue IIEIOCTHOCTh HAYYHOW KapTHHBI MHUpa W CHENU(PHUKY METOJOB IO3HAHWS, WCIOIB3yeMbIX B €CTECTBEHHBIX HayKax
(Marepusi, BEIIECTBO, PHEPIHs, SBICHHUE, MPOIECC, CUCTeMa, HAyYHBIH (DAaKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
MCCIIeIOBaHUE, HAONIOCHIE, N3MEPEHHE, SKCTICPUMEHT H JIPyTHE);

YHHUBEpCaJbHbIE y4eOHbIe NEeHCTBUS (IMIO3HABATENBbHBIE, KOMMYHUKAaTHBHBIC, PETYIATHBHBIEC), oOecreunBaromue GoOpMUPOBaHUE
(GYHKIIMOHATBHON TPAMOTHOCTH U COLMATbHONW KOMITETECHITUH 00YJarOIUXCS;

CHOCOOHOCTh OOYYaroIIMXCsl UCIIOJB30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHHMBEpCAJIbHbIE
yueOHbIe 1eHCTBUS B TO3HABATEIbHON U COLIMATIBLHON MPAKTHKE.

MertanpenMeTHble pe3ylbTaThl OTPAKAIOT OBJAJECHUE YHMBEPCAJIbHBIMU YYEOHBIMHU [O3HABATENIbHBIMH, KOMMYHUKAaTUBHBIMU H
PETYAATUBHBIMU JEHCTBUSIMMU.

OBjajieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NMO3HABATEIbLHBIMHU AeliCTBUAMM:

1) 0a30BbIe JIOTHYECKHE NeliCTBUS:

CaMOCTOSITENILHO (POPMYIMPOBATh U AKTYyaJIM3UPOBATh IPOOIEMY, BCECTOPOHHE €€ paccMaTpuBaTh;

OTIpeNeNATh LETU JEATeIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCUTH PE3YIbTaThl JCSATEIbHOCTH C
MOCTABJIEHHBIMU LIEJISIMU;

UCIOJb30BaTh NPU OCBOCHHUM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIUJICHUS — BBIACISATH XapaKTEpHbIE NMPU3HAKU MOHATHUHA U
yCTaHaBIMBAaTh UX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOIUE MOHATHUS AJIs1 OOBSICHEHUS OTJENIbHBIX (DAKTOB U SIBICHUM;

BbIOMpaTh OCHOBAHUSA U KPUTEPUU AJIs KJIACCU(PUKAIIUH BEIIECTB U XUMUYECKUX PEaKIIHii;

yCTaHaBIUBAaTh IPUUYUHHO-CIIEICTBEHHBIE CBA3M MEK/y N3y4aeMbIMH SBICHUSMU;

CTPOUTH JIOTHUECKHE pacCyKICHUsS (MHAYKTUBHBIEC, TEAYKTUBHBIC, TI0 aHAJIOTHUHN), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpUBaEMBbIX SBICHUSIX, (POPMYTHUPOBATH BHIBOJBI U 3aKIIIOUCHHS;



MPUMEHSTH B TIPOIIECCE TMO3HAHMS, MCTIONh3yeMble B XMMHUU CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, MPE0oOPa30BhIBATh MOICIBHEIE
MPEICTABIICHUS — XUMHYECKUN 3HAK (CHMBOJI) dJIEMEHTa, XUMHUYecKas GopMysa, YpaBHEHUE XUMUYECKOW pPeakiuu — MPU PEIICHUU
y4eOHBIX MTO3HABATEIBHBIX U MPAKTHYCCKUX 3ajad, TPUMCHITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTePHBIX
MPU3HAKOB U3YYaeMbIX BEIICCTB U XUMHUCCKUX PEAKITHI.

2) 0a3oBble HUCCJIe0BaTeIbCKHUE IeHCTBHS:

BJIaJICTh OCHOBAaMH METOJI0OB HAYYHOTO MTO3HAHMS BEIICCTB U XUMHUCCKUX PEaKITHH;

dbopMynHpoBaTh 1EH U 3a7a4d UCCIIEIOBAHUS, UCIIOIH30BaTh MOCTABICHHBIC U CAMOCTOATENIBHO C(HOPMYITUPOBAHHBIE BOIIPOCHI B
Ka4eCTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI JIJIs1 (HOPMHUPOBAHUS THITOTE3HI IO MMPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHH I

BJIaJICTh HABBIKAMU CaMOCTOSTEIILHOTO TUIAHUPOBAHUS M MPOBEICHUS YUCHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMCHHS
HaOIIOMaTh 3a XOAOM TMpoIecca, CaMOCTOSTENILHO MPOTHO3UPOBATh €ro pe3yibrar, (QopMyaupoBaTh OOOOIIEHUS U BBIBOABI
OTHOCHTEJIFHO JIOCTOBEPHOCTH PE3YyJIBTaTOB MCCIICIOBAHUS, COCTABIISATh 00OCHOBAHHBIN OTUET O TIPOJICTIaHHON paboTe;

npuoOpeTarh OMBIT YYEHUYECKOW HCCIIEIO0BATEILCKON M MPOSKTHOW NIESITEIBHOCTH, MPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTECILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHYCCKUX 3aj1a4, TPUMCHCHHUIO Pa3TUYHBIX METOIOB TIO3HAHUS.

3) pabora c ungopmanuei:

OpUEHTUPOBATHCA B PA3UYHBIX HCTOYHUKAX HHMOpMauu (HAydHO-TIOMYJSIpHAs JHUTEepaTypa XUMHYECKOrO COAEpIKaHUs,
CIIpaBOYHbBIEC MMOCOOUs, pecypchl MHTepHeTa), aHanu3upoBarh HHGOPMALIMIO PA3IMYHBIX BUIOB U (POPM MpENCTABICHUS, KPUTUUYECKH
OLICHMBATh €€ TOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTH;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH Pa3IMYHbIE METOBI IPU TOUCKE U 0TOOpe MHPOPMAIIUK, HEOOXOAUMOM JIJIsi BHITTOJIHEHUSI
y4eOHBIX 3a/1a4 ONPENeIEHHOTO THIIA,

IpUOOPETATH OMBIT UCIIOIB30BAHUS MH(HOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJBHYIO (GopMy TMpeAcTaBieHus HHPopMmanuu (cxembl, TpaduKu, AUArpamMMBbl, TaOJHUIIbI,
PUCYHKHU U JIPYTHUE);

MCIIONIb30BaTh HAyYHBIN S3BIK B KAYECTBE CPEICTBA MPH paboTe ¢ XMMHUYECKOW HH(pOpMalel: MPUMEHSATh MEXKIPEIMETHBIC
(pusnueckme u MaTeMaTHIECKNUE) 3HAKKU U CUMBOIIBI, (OpMYIIbI, a00peBHATYpPHI, HOMEHKIIATYPY;

MCIIOJIb30BaTh 1 MPEOOPa30BHIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OBi1aieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU 1eHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYXITaeMOW TEeMbI B XOJI€ JHMAJIOTa W/WIW IHUCKYCCHH, BBICKA3bIBaTh HjeH, (GOPMYIHPOBATH
CBOM MPEIOKCHHSI OTHOCUTEIHHO BBITIONTHECHUS MPEIJIOKCHHON 3a]1a49H;



BBICTYIIaTh C MpPE3EHTAlUEeN pe3yiabTaTOB IMO3HABATEIILHON AESTENBHOCTH, MOJYYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO
CBEPCTHUKAMHU IMpPH BBIIOJHEHUHM XUMHUYECKOTO0 3KCHEPUMEHTA, MPAKTHYECKOM paboOThl MO MCCIEAOBAHMIO CBOMCTB H3y4aeMbIX
BELIECTB, peaM3ali Yy4yeOHOro mpoeKkTa W (OpMYIHpOBaTh BBIBOJAbI IO pE3ylbTaTaM MPOBEAEHHBIX HCCIEI0BAaHUN IyTEM
COMIaCOBaHUS MO3ULUN B X0/1€ 0OCYX AEHUS 1 0OMEHA MHEHUSIMHU.

Ogi1aieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMU IeCTBUSIMH:

CaMOCTOSITENIPHO IUIAHUPOBaTb M OCYILECTBIATh CBOK IIO3HABaTEIbHYIO JAEITEIBHOCTb, ONpENeNsds €€ Leau M 3a/1adu,
KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpeajaraéMblid ajJropuT™M JEMCTBUIl NMpU BHINOJHEHUU Y4EOHBIX U
UCCIeI0BaTeNIbCKUX 3aj1a4, BhIOMparh Harbosee 3Qp(eKTUBHBIN CIOCOO UX peleHus: ¢ Y4ETOM MOIYyYeHUs] HOBbIX 3HAHUM O BEIeCTBAX
U XUMHUYECKUX PEaKIIUIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HAa OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmeTHbIE pe3yabTaThl 0CBOCHUS Kypca «Opranndeckas XUMUsD OTPAKAIOT:

c(hOpMHUPOBAaHHOCThH TMPEACTABICHUN O XMMHUYECKOM COCTaBIAIONIEN €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa, POJIM XHMHUHU B
NO3HAHUU ABJICHUN TPUPOJIBI, B POPMUPOBAHUH MBIIIJIEHUS U KYJIBTYPBI JIMYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM
JUTSL pEeUIeHUs! TPAKTUYECKUX 3a/1a4 U HKOJIOTHYeCKM 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHOM CPElIE;

BIaJICHUE CHCTEMON XMUMHUUYECKHUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAOUIME MOHATHS (XMMHUYECKUN D3JIEMEHT, aToOM,
AIIEKTpOHHAs 00O0JI0YKa aTroma, MOJIEKYJa, BaJCHTHOCTb, JJIEKTPOOTPHUIATENIBHOCTh, XHMHMUYECKas CBsI3b, CTPYKTypHas ¢dopmyrna
(pa3BépHyTas U COKpaléHHas), MOJIb, MOJIIpHAsI Macca, MOJISIPHBINA 00BEM, YITIEPOAHBINA CKeleT, PyHKIMOHATIbHAS TpyIMa, paauKall,
M30MEPUS, HU30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIIEBOAOPOIABI, KHUCIOPOA M a30TCOACPIKAILIHUE COECAUHEHHS, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOpUSI CTPOCHUSI OPraHMYECKHUX BEIIECTB A.
M. BytiiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUN A3BIK XUMUU;, MUPOBO33PEHUYECKUE 3HAHUS,
JeXale B OCHOBE MOHUMAHUSI MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SIBICHUU, (DAKTOJIOTMUECKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, TMONYYCHHH W OE30MaCHOM HCIIONb30BAaHUH BAKHEHIINX OPTraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW JESTEIHHOCTH
YEJI0BEKa;

c(hOpMHUPOBAaHHOCTh YMEHUH BBISBISTH XapaKTePHBIE TMPU3HAKK TOHSATUH, YCTaHABIMBATh WX B3aMMOCBS3b, HCIOIH30BATh
COOTBETCTBYIOILIAE MOHATHS ITPU ONMCAHUH COCTaBa, CTPOEHHUS U MPEBPAILIECHUN OPraHUYECKUX COETUHECHUM;



c(hOPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJMKY JJII COCTAaBICHHS MOJIEKYJISPHBIX M CTPYKTYPHBIX
(pa3BEpHyTOM1, COKpaIIEHHOW) (POPMYI OPraHMYECKUX BELIECTB U YPABHEHHM XMMUYECKUX PEAKIUH, U3rOTaBIMBATh MOJIEIN MOJEKYJ
OpPraHUYECKUX BEIIECTB Il WIUTIOCTPAIIMU X XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAJICKHOCTh U3YUYEHHBIX OPraHMYECKUX BELIECTB MO UX COCTABY U CTPOCHUIO K
OIpeNeIEHHOMY KJacCy/TpyIIe COEOUHEHUH (YIIIEBOIOPOIbI, KUCIOPOA M a30TCOAEpIKAIUE COEAUHEHHUS, BBICOKOMOJIEKYISPHBIE
COEIMHEHHUA), JaBaThb UM Ha3BaHHUs Mo cuctemarnueckod HomeHkinarype (IUPAC), a Taxke NpuUBOOUTH TpPUBUAJbHBIE HA3BAHMS
OT/AEJIbHBIX OPraHUYEeCKUX BELIECTB (3TWIIEH, MPONWIEH, alleTUJIEH, STUICHIIIUKOIIb, TIIULEPUH, (peHon, GopManbaerul, aleTalbIerua,
MypaBbUHasl KUCJIOTa, YKCyCHas KHMCIOTa, OJEMHOBas KHUCIOTA, CTEapUHOBAs KUCJIOTA, IIIOKO3a, (PPyKTO3a, Kpaxmall, LEJUIIJ03a,
[JIUIIMH);

c(hOpMHPOBAaHHOCTH YMEHHUSI ONPENEIATh BUIbl XUMHUECKON CBSA3M B OPraHMYECKUX COCIMHEHUSX (OAMHAPHBIE U KPaTHbIE);

Cc(hOpMHUPOBAHHOCTh YMEHHSI TPHUMEHSTh TMOJIOKEHUS TEOPUM CTPOCHUs opranuueckux BemectB A. M. byrneposa s
O0OBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MAcChl BEILIECTB;

c(hOpMHUPOBAaHHOCTh YMEHUW XapaKTEepH30BaTb COCTaB, CTPOEHUE, (UINYECKHME U XHMHUYECKHE CBOWCTBA THUIMYHBIX
NpEeACTaBUTENECH pa3IUYHbIX KJIACCOB OPraHWYECKHUX BeEIlecTB (METaH, O9TaH, OJTWUJIEH, MPOINWJIEH, aleTWwIeH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH30i1, METaHOI, ATAHOJ, STUJICHIJIMKOIb, NIMLEPUH, (EHO, alleTalbIerul, MypaBbuHasl U YKCyCHas KHUCJIOTHI,
ITIFOKO3a, KpaxmaJl, LEJUIKJIO3a, aMHHOYKCYCHas KHCJIOTa), HWIJUIIOCTPUPOBATH TIEHETHYECKYHO CBS3b MEXKAY HHUMH YPAaBHEHUSIMH
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIHUH C UCIIOIB30BAHUEM CTPYKTYPHBIX (OpMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTeprU30BaTh UICTOUHUKU YIJIEBOJOPOIHOTO ChIPbs (HEPTh, MPUPOHBIN ra3, yroib), CIOCOObI UX
nepepaboTKU U MPaKTUYECKOEe PUMEHEHUE POIYyKTOB epepaboTKy;

c(OpMUPOBAaHHOCTh YMEHHUI MPOBOJUTH BBIUUCICHHS MO XUMHYECKHUM YypaBHEHHUSIM (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO
BEIIECTBA WM TMPOAYKTA PEaKIMH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOAHBIX BEIIECTB WU IMPOAYKTOB
peakuun);

c(hOpMUPOBAaHHOCTh YMEHH BIa/I€Th CUCTEMON 3HaHUN 00 OCHOBHBIX METO/IaX HAyYHOT'O MO3HAHUS, UCTIOIb3YEMBIX B XUMUHU MIPU
U3yYEHUHU BEIIECTB M XMMUYECKUX SIBICHUU (HAOIIONEeHue, M3MEPEHHe, IKCIEPUMEHT, MOAEIUPOBAaHUE), HCIOIb30BaTh CUCTEMHbBIE
XUMHWYECKNE 3HAHMS JIS IPUHATHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

c(hOpMUPOBAaHHOCTHh YMEHHM COOJIONATh MPaBUiIa TMOIb30BAHNUA XUMUUECKOH NOCY0i U J1ab0paTopHBIM 000pyAOBaHUEM, a TAKXKE
npaBuiia OOpAIEHHs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSMU TIO BBIMOIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(hOPMHPOBAHHOCTh YMEHUI MIIAHUPOBATh U BBIMOIHATH XUMUUYECKUH SKCIIEPUMEHT (MPEBpALIEHUSI OPTaHMYECKUX BEIECTB MPHU
HarpeBaHUH, MMOTYYEHUE ITUICHA U U3yUYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTaHUYECKUX BEIIECTB, AEHATypalus OEIKOB MPH
HarpeBaHMUHM, LIBETHbIE PEAKIMK OEJIKOB) B COOTBETCTBUM C IMpaBUJIaMU TEXHHKH OE€30MAaCHOCTH MpH OOpaIleHUH C BEIIECTBAMU U
7aboparopHbIM  00OPYIOBAaHUEM, NPEACTABIATh pPE3YIbTaThl XUMUYECKOTO J3KCIepuMeHTa B (GopMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIMI U (POPMYIMPOBATH BHIBOJBI HA OCHOBE ATUX PE3YJbTATOB;

Cc(hOPMHUPOBAaHHOCTh YMEHUW KPUTUYECKH aHAJIU3UPOBATH XMMHYECKYI0 MH(GOpPMAIMIO, MOITYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(cpeacTtBa maccoBoi nHpopmaruu, MHTepHET u Apyrux);

c(hOpMUPOBAHHOCTh YMEHUI COOMIOATh MPaBUIIa 3KOJOTUYECKHU LIEIECO00PA3HOT0 MOBEIEHUS B ObITY U TPYAOBOH AEATEIBHOCTH
B LIEJIIX COXPaHEHUsS! CBOETO 370POBbS U OKPYXKAIOIIEH MPUPOTHON Cpesibl, 0CO3HABATH OMACHOCThH BO3JIEUCTBUS Ha KUBbIE OPraHU3Mbl
ONpeAeNIEHHBIX OPraHWYeCKUX BeIECTB, MoHUMas cMmbici mnokasarens [IJIK, mosicHaTe Ha npumepax crnocoObl YMEHBIIEHUS U
NPEIOTBPAILEHUS UX BPETHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUTsl OOYYaIOUIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI: YMEHHE MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IAaX
MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUH;

IUIS CJIENBIX U CIa00BUASAIIMX O0YYarOIIKUXCs: YMEHUE UCIIOIb30BaTh pelbe(HO-TOUCUHYI0 cucTteMy obo3HaueHuit JI. bpaina nns
3allUCU XUMUYECKUX (POpMyII.

11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0111as 1 HeOpraHu4decKasi XuMUs OTPaKaroT:

c(hopMHUPOBAaHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTAaBJISAIOIICH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, POJIM XHUMHUU B
MO3HAHUU SIBJICHUMA TIPUPOJIBI, B (POPMUPOBAHUH MBIIUICHUS U KYJAbTYPBI JINYHOCTH, €€ (PYHKIIMOHAILHON IPaMOTHOCTH, HEOOXOAMMON
JUTSL pEIICHUST TPAKTUYECKUX 3a/1a4 U SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO M MPUPOIHON CPEJIE;

BJIAJICHUE CHUCTEMON XMMHMUYECKHX 3HAHUM, KOTOpash BKJIIOYAET: OCHOBOIIOJATAIOIIUE MOHATUS (XUMHYECKHIl AJIIEMEHT, aToM,
U30TOTI, S-, P-, 0- DIIEKTPOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD, IEKTPOOTPHIIATSIIBHOCTS,
CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOAOPOJHAs), KpHUCTAJUIMUeCKas PElIETKa, THUIIbI
XUMHYECKUX PEAKIUH, PACTBOP, AIEKTPOJMUTHI, HEAIEKTPOIUTHI, SJIECKTPOJUTHYECKAS TUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XHMHYECKOM peaklMi, XHMHYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (TEOPHUSl BJIEKTPOJUTUYECKOW JIHCCOLMAIINH,
nepuoanyecknii 3akoH [[. M. MenzaeneeBa, 3akOH COXpPaHEHHsI MAacChl BEIIECTB, 3aKOH COXPAaHECHUS M IMPEBPALICHHS SHEPTUM IPU
XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $3BIK XHWMHUH, MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE



MOHUMAaHUSl MPUYMHHOCTH U CUCTEMHOCTH XMMHMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKHE CBEJIEHHUS O CBOMCTBAX, COCTaBE, MOIYUYEHUU U
0€301acHOM HCIIOJIb30BAHUM BaKHEUILINX HEOPraHUYECKHUX BELIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA;

Cc(hOPMHPOBAHHOCTh YMEHHUH BBISABIATH XapaKTEpHbIE TPU3HAKU MOHSATUM, YCTaHABIMBaThb MX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHSI PU OMMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBpALICHUM;

Cc(hOPMHUPOBAHHOCTh YMEHHMI HCHOIB30BaTh XMMHYECKYI0 CHUMBOJIMKY [JIsi COCTaBi€HHMS (OpMyNl BELIECTB U YpaBHEHUH
XUMHYECKUX peakuuid, cucremarnyeckyro HomeHkinarypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTAEIbHBIX HEOPraHUYECKHUX BEIIECTB
(yrapHblii Ta3, YIJICKUCIBIN ra3, aMMHaK, raiméHas u3BecThb, HeraméHas U3BeCTb, MUThEBas COfa, MUPUT U APYTHUE);

C(hOpMHUPOBAHHOCTh YMEHHUH ONpENEsATh BAaJIEHTHOCTh U CTENEHb OKHUCICHHUS XUMHUYECKHX D3JEMEHTOB B COEIUHEHUSX
pPa3IUYHOIO COCTaBa, BHJI XUMHUYECKOM CBSI3M (KOBaJCHTHAs, HWOHHAs, METaJUIMYecKas, BOAOPOJHAs) B COCAMHEHHUSX, THUI
KPUCTAJUTMUECKON PEHIETKM KOHKPETHOTO BELECTBA (aTOMHas, MOJEKYspHasi, HOHHAs, METANINYEeCKas), XapaKkTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAaHHOCTh YMEHUM YCTaHABIMBATh NMPUHAJIC)KHOCTh HEOPraHUYECKHX BEIIECTB MO MX COCTABY K ONPENEIEHHOMY
KJIaCCy/TPYIINe COeIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE TUIAPOKCUIBI,
COJIN);

c(hOpMHPOBAaHHOCTh YMEHHM pacKpbIBaTh CMBICH mepuoandeckoro 3akoHa J[. M. MengeneeBa M J€MOHCTPHPOBATh €ro
CUCTEMAaTU3UPYIOILIYIO, 00BICHUTEIHHYIO U TPOTHOCTHYECKYIO QYHKIINU;

c(hOpMHUPOBAaHHOCTh YMEHHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHMMHYECKHUX DJIEMEHTOB 1—4 mepHoaos
[Mepronnyeckoii cucTeMbl xumudeckux snementoB JI. M. MennaeneeBa, HCIONB3Ys HMOHATHSA «S-, P-, O-2I€KTpOHHBIC OpPOHUTAIINY,
«QHEPTEeTUYECKHE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB M MX COCIUHEHUN 0 Mepuoaam
u rpynmnam [lepuognuecko cucrembl xumudeckux eMeHToB . Y. Menaeneena;

c(hopMHPOBAaHHOCTH YMEHHI XapaKTepU30BaTh (OMHUCHIBAThH) OOIME XUMUIECKHE CBOMCTBA HEOPraHUIECKHUX BEIIECTB PA3IMUHbIX
KJIACCOB, NOATBEP)KIATh CYLIECTBOBAHWE TI'E€HETHUYECKOW CBA3M MEXAY HEOPraHWYECKHMMM BEIIECTBAMU C IIOMOUIBIO YpPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

C(hOpMHPOBAHHOCTh YMEHHS KJIACCH(PUIIMPOBATh XUMHYECCKHE PEAKIUH 110 Pa3JIMYHbBIM TpHU3HAKaM (YHCIy M COCTaBy
pearupyroumx BeUIeCTB, TEMIoBOMY 3(G(}EKTy peakluuu, U3MEHEHHIO CTENEHEH OKHCICHHUS 3JEMEHTOB, OOpPaTUMOCTHU pEakiu,
YYaCTHIO KaTajau3aropa);

c(hOpMHPOBAaHHOCTh YMEHHUM COCTABIISATH YPAaBHEHUS PEAKIUN Pa3IUYHBIX THIIOB, IMOJTHBIC W COKPAIIEHHBIC YPaBHEHUS PEaKIIHM
MOHHOTO 0OMEHA, YYUThIBAs YCIOBUS, PU KOTOPBIX 3TU PEAKIUU UIYT A0 KOHIIA;



c(hOpMHPOBAaHHOCTh YMEHUH TPOBOIUTH PEAKIIUHU, MOATBEPIKIAIOIINE KAYeCTBEHHBI COCTaB PAa3IMYHBIX HEOPTaHMYECKUX
BEIIECTB, PAaCMO3HABATh ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOAHBIX pACTBOPaX HEOPTaHUYECKHUX BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHUH PACKpPBhIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBHTEIBHBIX PEAKIUNA TOCPEIACTBOM COCTABICHUS
AIIEKTPOHHOTO OajaHca dTUX PEeaKIuil;

c(hOPMHPOBAaHHOCTh YMEHUH OOBSCHATH 3aBHCHMOCTh CKOPOCTH XHUMHYECKOW PEAKIUU OT Pa3IudHBIX (DAKTOPOB; XapakTep
CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHemTHero Bo3aeicTBus (mpuHiun Jle [larense);

Cc(hOPMHPOBAaHHOCTh YMEHUH XapaKTEPHU30BaTh XUMHUCCKUE MPOIICCCHI, JISKAIUE B OCHOBE MPOMBIIIUICHHOTO MOTYYCHHUS CEPHOMN
KHCJIOTBI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh MPEICTABICHUN 00 OOIMX HAYYHBIX MPUHIIMIIAX M SKOJOTHUYECKUX MpoliaemMax
XHUMHYECKOTO MTPOU3BOJICTBA;

c(hOPMHPOBAaHHOCTh YMEHHW IPOBOAWTH BBIYUCICHHS C HCIIONB30BAHMEM TOHSATHS «MAaccoBas JIOJNS BEIIECTBa B PacTBOpEY,
00BEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKUX PEaKIIHUIX, MacChl BEIIECTBA WM 00bEMaA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TETUIOBOro 3((deKkra peaklnu Ha OCHOBE 3aKOHOB COXPAaHCHHUS
MAacChl BEIIIECTB, MPEBPAICHUSA U COXPAHCHHS SHECPTHH;

c(hOopMHPOBAaHHOCTH YMEHHI COOMIONATh MPAaBUIIA MOIB30BAHUS XUMUYECKOM MOCY0M U 1a00paTOPHBIM 000PYIOBAHHEM, a TAKXKE
IpaBUia OOpaIeHus ¢ BEECTBAMU B COOTBETCTBUU C MHCTPYKILHSIMU TI0 BBITTOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHMH IJIAHUPOBATH U BBIMOIHATH XMMHUYECKHM SKCIIEPUMEHT (paslioKeHHE MEepOKCHAa BOAOpOJa B
NPUCYTCTBUHU KaTaJu3aropa, OnpeesieHne Cpeibl pACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO UHIUKATOPA, BIUSHUE PA3THYHBIX
(haKTOpOB Ha CKOPOCTh XUMHYECKON pEaKIIMK, PEaKIMi HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIMU Ha CYlIb(aT-, KapOoHAT- U XJIOPHU/I-
AHUOHBI, HA KaTUOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a1a4d 1o temam «Metamis» u «HemeTamibl») B COOTBETCTBUM C
MpaBWIAMH TEXHUKH OE€30MacHOCTH NpHU OOpaIleHHH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OPYIOBaHHEM, MPEICTABISATh PE3YJIbTaThl
XUMHYECKOTO HKCIIEPUMEHTA B (pOpME 3amuCH YPAaBHEHUM COOTBETCTBYIOLIMX pEaKiuil v (HOpMYyIUpOBaTh BHIBOABI HA OCHOBE ATHX
PE3YIBTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUN KPUTUYECKH aHAIM3WPOBATH XMMHYECKYI0 HH(GOPMAIHIO, MOTYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBO KOMMYHHMKaUUK, THTEpHET U ApyTruXx);

c(hOpMHUPOBAHHOCTH YMEHHUH COOTIONATH MPaBUiia SKOJIOTUUECKH I[EIeCO00Pa3HOTO MOBEACHHS B OBITY U TPYIOBOH JIEATEILHOCTH
B IIEJIIX COXPAHEHUS CBOETO 370POBBSI U OKPYXKAIOIICH MPUPOTHON CPeIbl, 0CO3HABATH OMACHOCTH BO3/ICUCTBUS HA KUBBIE OPTaHU3MbI
OTIpeICIEHHBIX BEIIECTB, MOHUMAast cMmbich mokasarens [1/IK, moscHATh Ha mpuMepax CrocoObl YMEHBIICHUS W MPEAOTBPAIICHUS UX
BPEIHOTO BO3JICHCTBHUS HA OPTaHU3M YEJIOBEKA;



1Tl 00YYarOUIUXCsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHSTh 3HaHUA 00 OCHOBHBIX JOCTYITHBIX METOJAX
MO3HAHUS BEIIECTB U XUMUYECKUX SABJICHUN;

JUTSL CIETBIX U CIa00BUIAIIMX OOYUYaIOIIHUXCS: YMEHUE UCIIONIb30BaTh pelbePHO-ToueuHYI0 cucteMy o0o3HadeHuit JI. bpains ps
3arucu XUMHYECKHUX bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NPOrPaMMblI Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMUH
IIpenmer opranuyecko XumMuu. Teopust CTpoeHUs
1.1 pel P . p P 3 bubmoreka I1{OK https://myschool.edu.ru/
oprannveckux coenuHenuii A. M. byrneposa
Wroro mo pazaeny 3
Pasnea 2. Yuiesogopoasl
2.1 [IpenenbHbIE YIIeBOAOPOIbI — aTKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
HenpenenbHbie yIiieBOIOPOIBI: AIKEHBI, aTKAIUCHBI,
2.2 pel . HOPOA A 6 1 bub6moreka I{OK https://myschool.edu.ru/
AIKUHBI
2.3 ApomMaThuecKue yriaeBoa0POIbI 2 bub6moreka I{OK https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YIIIEBOJAOPOJIOB M HX
2.4 PHpoa e HOPOA 3 1 bub6moreka I{OK https://myschool.edu.ru/
nepepaboTka
Wtoro no pasaeny 13
Paznen 3. Kucaopoacoaep:kamnue opranneckue coeJuHeHHust
3.1 Cruptel. Deron bubmmoreka [1OK https://myschool.edu.ru/
3.2 Anwaerunsl. KapOoHoBbie kucaoThl. CiaoxHbIC 3DUPBI 1 bu6muoreka L{OK https://myschool.edu.ru/
3.3 VrieBoanl 1 bu6muoreka LIOK https://myschool.edu.ru/
Hroro o pazzeiny 13
Pa3gen 4. Asorcoaepxaniye opraHn4ecKue CoOeMHECHUS
4.1 AMUIHBI. AMUHOKHCIOTHI. belkn 3 bu6muoreka L{OK https://myschool.edu.ru/
Wroro no pazneny 3
Pasnea S. BeicokoMOJIeKYJISIPHBIE COeIMHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnmuoreka IIOK https://myschool.edu.ru/
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11 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3iesioB M TeM NPOrpPaMMbl Konrpoasusl | IIpakTuuec
n/n Bcero o0pa3oBaresIbHbIE pecypchl
e padoTbl KHe padoTbl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3ak0H U
11 [lepuoauueckas cuctema XuMudeckux smemeHTos [1. U. 3 bubmuoteka LIOK https://myschool.edu.ru/
MenpeneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BeiecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEeaKINH 1 1 bubmuoteka LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bubmuoteka LIOK https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumus
2.1 MeTtamib bubmoreka I{OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bub6moreka I{OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB 2 bubmumoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 17 bub6moreka I{OK https://myschool.edu.ru/
Pa3nena 3. XumMus u ;Ku3Hb
3.1 XuUMUA U KU3HD 4 bu6moreka I{OK https://myschool.edu.ru/
Htoro no pazgeny 4
OBHIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koanyectn 3
o JIEKTPOHHbIE HU(POBbIE
Tema ypoka 0 4acoB P ungp
n/n lara o0pa3oBaTesibHbIE Pecypchl
Bcero
1 [Ipenmer opraHM4ecKol XMMUH, €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopust cTpoeHns opranndeckux coenuaeHni A. M. bytiepoBa, eé
2 P P P A YHIeP 1 bubmoreka I{OK https://myschool.edu.ru/
OCHOBHBIE TIOJIO’KCHHS
[IpencraBnenue o kmaccudUKad OpraHudecKuX BemnecTs. HomeHnkmarypa
3 p ¢ p P 1 bu6moreka I{OK https://myschool.edu.ru/
(cucTeMaTuveckas) U TPUBUAIbHBIC HAa3BaHUS OPraHUYCCKUX BEIIECTB
4 AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN P 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeTtaH 1 3TaH — MPOCTEHIINE TPEACTABUTEIN ATKAaHOB 1 bub6moreka I{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bubmumoreka [1OK https://myschool.edu.ru/
7 DTWIEH U NPONWIEH — MPOCTEUIINE MTPEACTAaBUTENN AJIKCHOB 1 bubmmoreka [1OK https://myschool.edu.ru/
8 [Tpaktuueckas padora Ne 1. «[lomydyeHue 3TUiIeHa U U3YYEHHE €TO CBOMCTRBY 1 bubmmoreka [1OK https://myschool.edu.ru/
Anxaguensl. byranuen-1,3 u metnnOyraguen-1,3. Ilonydenue
9 a yrak yrak yi 1 bu6moreka I{OK https://myschool.edu.ru/
CUHTETUYECKOTO KaydyKa U PEe3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKUN PS/I.
10 L P P 1 bu6moreka I{OK https://myschool.edu.ru/
ATeTUIIEH — MPOCTEHIITNI TIPECTABUTEIb aJIKUHOB
11 Boluncienus mo ypaBHEHUIO XUMHUYECKON peaklu 1 bub6moreka LIOK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 1 Tolyoll. TOKCHYHOCTh apeHoB 1 bubmuoteka LIOK https://myschool.edu.ru/
I'eHeTHYeCKas CBS3b YIIICBOIOPOAOB, MPUHAICKAITUX K PA3TUIHBIM
13 T AOPOL puraz H p 1 bu6muoreka I{OK https://myschool.edu.ru/
KJIaccam
[IpupoaHbIC HCTOYHUKH YIICBOAOPOIOB: IIPUPOIHBIN ra3 U MOMYTHBIC
14 PHpOA r AOPOX . PHpOA T 1 bu6muoreka I{OK https://myschool.edu.ru/
HedTsHbIe Ta3bl, HePTh U MPOAYKTHI €€ mepepaboTKu
[TpupoaHbIC HCTOYHHUKH YIICBOAOPOIOB: IIPUPOIHBIN a3 U MOIMYTHBIC
15 PHpOA r AOPOs PHpOAH yr 1 bu6muoreka L{OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu
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16 KonrponbHas paboTa 1o paszzuerny «YrieBoI0pOIbD 1 bubnmuoreka LIOK https://myschool.edu.ru/

17 IIpenenbHbIE OHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogoponHas cBs3b 1 bubmuoteka LIOK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: 3TUIEHIJIMKOJb U [NIMLIEPUH 1 bubmuoteka LIOK https://myschool.edu.ru/
®deHout: CTpoeHUE MOJIEKYIIbI, PU3NUECKHEe U XUMUYECKHE CBOMCTBA,

19 P et ¢ 1 Bu6maorexa LIOK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaeruapl: GopMabAeTHl U aleTaabAerul. ALIETOH 1 bubmuoteka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE TIpeNiebHbIE KApOOHOBBIE KUCIOTHI: MypaBbHHAS U

21 8 pel P P 1 bu6mmoreka [{OK https://myschool.edu.ru/
YKCyCHast

22 [IpaxTuueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTBD» 1 bubmuoteka LIOK https://myschool.edu.ru/
CreapuHoBas U OJICMHOBAsI KUCJIOTHI, KaK MPEICTaBUTEIN BBICIIUX

23 P pel 1 bu6moreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT

24 MpbLta Kak COJIA BBICIITUX KapOOHOBBIX KHUCIIOT, UX MOTOIIIEE IeHCTBUE 1 bub6moreka I{OK https://myschool.edu.ru/
Crnosxnble 3(UPBI KaK TPOU3BOIHBIE KApOOHOBBIX KHCIIOT. [ maponmn3

25 Pup P A P P 1 bu6moreka I{OK https://myschool.edu.ru/
CIIOXHBIX A3(UPOB

26 Kupsr: runponus, npuMeHeHne, OMOJ0THYeCcKast poJib )KUPOB 1 bubmuoreka [1OK https://myschool.edu.ru/
VraeBoasl: cocTas, Kitaccudukanusa. BaxkHeinne mpencTaBuTeIN: TIIFOK03a,

27 g (ucar e 1 bubmoreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemitono3a kak TpupoIHbIE TOTUMEPHI 1 bubmmoreka [1OK https://myschool.edu.ru/
Konrponbshas padora no pazneny «Kucnopoconepxaiire opraHuu4ecKue

29 P P pasAey poAcoACpHatue op 1 bu6moreka I{OK https://myschool.edu.ru/
COCIMHEHUS

30 AMUHBI: METHJIAMUH U aHUJINH 1 bub6moreka LIOK https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUYECKUE COCTUHEHHUS, UX

31 Potep p 8 1 bu6muoreka I{OK https://myschool.edu.ru/
ouonorundeckoe 3HaueHue. [lentuapi

32 benku kak nmpupoaHbIE BBICOKOMOJIEKYIISIPHBIE COCAUHEHUS 1 bu6muoreka L{OK https://myschool.edu.ru/

33 OCHOBHBIE IOHATHSI XUMHH BBICOKOMOJIEKYIISIPHBIX COEAMHEHUIN 1 bubmuoteka [IOK https://myschool.edu.ru/
OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUIA.

34 g YAp g 1 bu6muoreka I{OK https://myschool.edu.ru/
[TnacTMacchl, Kaydyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJIIACC

KoanuecTB Jara
Ne DJiIeKTpoHHbIe Hu(poBbIE
Tema ypoka 0 4acoB H3y4eH
n/n o0pa3oBaTesibHbIE Pecypchl
Bceero s

1 XuMUYeCcKui eMeHT. ATOM. DIIeKTPOHHAsE KOHPUIypals aToMOB 1 bubmuoteka LIOK https://myschool.edu.ru/
[Tepuonnueckuii 3akoH U [leproanyeckasi cucTeMa XUMHUYECKHX AIIEMEHTOB

2 P p N N 1 bu6moreka I1{OK https://myschool.edu.ru/
1. . MeHnneneeBa, uX CBA3b C COBPEMEHHOM TEOPUEN CTPOECHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX IEMEHTOB U MX

3 COEIMHEHMH 10 rpyInaM 1 nepuojaM. 3Ha4eHUE NEPUOIUYECKOTO 3aKOHA U 1 bubmmoreka L1OK https://myschool.edu.ru/
cucTeMbl XuMH4ueckux anemeHToB .M. MenneneeBa B pa3BUTHN HAyKH
Crpoenue BemiecTBa. XUMHUECKAs! CBSI3b, €€ BUIBI; MEXaHU3MBI

4 P N ’ ’ 1 bu6moreka I{OK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBAJIEHTHOM cBA3U. BogopoHas cBs3b
BanenTHOCTE. DiekTpooTpuniaTeabHOoCTh. CTEeneHb OKUCIIEHN . BemecTsa

5 pooTp 1 bub6moreka I{OK https://myschool.edu.ru/
MOJIEKYJIIPHOTO ¥ HEMOJIEKYIIIPHOTO CTPOCHHUS
[Tondarue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJUTOUAHBIE PACTBOPBIL.

6 p p p 1 bu6moreka I{OK https://myschool.edu.ru/
MaccoBas 10J1 BellleCTBa B paCTBOPE
Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX COEIUHEHMI.

7 b P p 1 bu6moreka I{OK https://myschool.edu.ru/
['eneTnyeckas CBA3b HEOPraHUYECKUX BEILIECTB, PA3JIMUHBIX KJIACCOB
Knaccudukanus XuMUYeCKUX peakinuii B HEOPraHUIECKOW U OPraHn4eCcKoi

8 XUMHUH. 3aKOH COXPAHEHUSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U 1 bub6muoreka I{OK https://myschool.edu.ru/
MIPEBpAIICHUS SHEPTUU ITPU XUMUUECKUX PEAKIIHUAX

9 CxopocTts peaknun. O0paTuMble peakui. XUMUYECKOE PAaBHOBECHE 1 bubmuoTteka LIOK https://myschool.edu.ru/
[Tpaktrueckas pabota Ne 1. «BiusiHue pa3nudHbIX (JaKTOPOB Ha CKOPOCTh

10 P P P ¢ P P 1 bubaunoreka L1OK https://myschool.edu.ru/

XHMHUYECKOH pCakum»
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3JI€KTpOJII/ITI/I‘IeCKaSI guccoranus. Iloustue o BOAOPOAHOM ITOKA3aTeJIC

11 (pH) pactBopa. Peakuuu nonHoro ooMeHa. ['MapoIr3 OpraHuvecKux u 1 bubnuoteka LIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
OKHUCINTEIBHO-BOCCTAHOBUTENILHBIE Peakuu. IoHsTHe 00 dIeKTpoIn3e

12 ¥ P P 1 Bu6maorexa LIOK https://myschool.edu.ru/
pacIuiaBoB U PacTBOPOB COJIeH

13 KonrponbHhas padora no pazneny «Teoperndeckue 0CHOBBI XUMUN 1 bubmuoteka LIOK https://myschool.edu.ru/
Mertainnel, ux noyoxenue B [lepruoanyueckoid CHCTEME XUMUYECKHUX

14 anemenToB J[. . MenneneeBa u 0cobeHHOCTH CTpoeHHs atToMoB. O01Me 1 bu6moreka I1{OK https://myschool.edu.ru/
(uznyeckre CBOIICTBa METANIOB

15 CrutaBsl METAIIOB. DIIEKTPOXUMHUYECKUAN Pl HAIPSYKEHUHA METAIIIIOB 1 bubmuoteka LIOK https://myschool.edu.ru/
XUMHUYEeCKHe CBOMCTBA BAXKHEHIITNX METAJIJIOB (HATPHUM, KaJIMi, KaJIbITHI,

16 . . N (narp 1 bub6moreka I{OK https://myschool.edu.ru/
MarHui, aJIOMUHUN) U UX COCIUHEHUHN

17 XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX COCTUHEHUN 1 bub6moreka I{OK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIMHKA, JKeIe3a U UX COCIUHEHUN 1 bu6moreka I{OK https://myschool.edu.ru/
IIpaxtrueckas padora Ne 2. "Pemienne skcriepuMeHTaIbHEBIX 3a1a4 [10 TEME

19 P " P P A 1 bubnuorexa HOK https://myschool.edu.ru/
«MeTamibl»
Hemeramnsl, nx nonoxxenne B Ileprnoandeckoil cucTeMe XUMHYECKHX

20 pHOn 1 bu6moreka I{OK https://myschool.edu.ru/
anemenToB J[. . MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB
duznyeckre CBOMCTBA HEMETAIIOB. AIIOTPOIIHS HEMETAIUIOB (Ha MpHUMepe

21 P ( puMEp 1 bubauoreka [1OK https://myschool.edu.ru/
KHCIIOPO/Ia, cepbl, hocdopa u yriepoaa)

22 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX COCAMHEHUI 1 bu6muoreka I{OK https://myschool.edu.ru/

23 XuMUYeCcKue CBOMCTBA a30Ta, pocodpa U ux coenuHEeHU N 1 bubmuoteka LIOK https://myschool.edu.ru/

24 XHUMUYECKUE CBOMCTBA yIIIEPOJa, KPEMHUS U UX COCIUHEHUI 1 bu6muoreka I{OK https://myschool.edu.ru/

25 [IprmeHeHre BaXHEUIINX HEMETAJUIOB U UX COEIMHEHUN 1 bu6muoreka L{OK https://myschool.edu.ru/

26 O06o0meHre 1 cucTeMaTu3aus 3HaHu 1o TeMe «Hemeramisy. 1 bubaunoreka L1OK https://myschool.edu.ru/
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Briuucienus no YpaBHCHHUAM XUMHUYCCKUX peaKum”I U TCPMOXUMHUYECCKUC
pacuéTsl
IIpakTuyeckas padora Ne 3. «Pelienne 3KkCriepUMEHTAILHBIX 33/1a4 110 TEME

21 | P P P A 1 Bu6mmorexa LIOK https://myschool.edu.ru/

Hemeranasr"»

28 KonrponbHas padora no remam «MeTtaisi» u «HemeTanmsn 1 bubmuoteka LIOK https://myschool.edu.ru/
Heopranuyeckue u oprannueckue KUciaoTel. Heoprannueckue u

29 P P P 1 bubmoreka I{OK https://myschool.edu.ru/
OpraHWYECKHUE OCHOBAHHUSI
AMdoTtepHbIe HeOpraHM4eCKHUe U OpraHnYEeCKUE COSIUHEHUS.

30 Porep P p A 1 bubaunoreka LIOK https://myschool.edu.ru/
T'enernyeckas cBsI3b HCOPraHN4YCCKUX U OPraHNn4CCKUX BCUICCTB
Ponps xumun B 00ecTicueHNN SKOJIOTHYECKOM, SHEPreTHICCKON 1 TTHIIEBOM

31 P - 1 bub6moreka I{OK https://myschool.edu.ru/
0€30TaCHOCTH, Pa3BUTHUN MEIUITUHBI
IIpencraBnenus 06 06 X HAYYHBIX IIPUHIIUIIAX ITPOMBIITIJICHHOT'O

32 pedt 5 HI i PHHIL P 1 bub6moreka I{OK https://myschool.edu.ru/
MTOJTYYCHHS BAXKHEHIITNX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB 1 bub6moreka I{OK https://myschool.edu.ru/

34 XuUMHS ¥ 370POBHE YEIIOBEKA 1 bubmoreka I{OK https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensn O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkiinoHepHOE 0OIIECTBO

«M3narenscTBO «IIpocBenienue»

* Xumus, 11 xmace/ I'abpuensa O.C., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «J[PODAY; AKimoHepHoe 0011eCTBO

«M3narenscTBO «IIpocBenienue»
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METOAUYECKUE MATEPUAJIBI 1JISA YUUTEJISA

Beeaute 1. O.C.I'abpuensin, I.I.JIbicoBa «Xumust Metoguueckoe nmocooue — 6a3oBbiii ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O011ast XumMus B TecTax, 3afadax, ynpaxuenusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTponbHbie U mpoBepouHbie padoThl K yueOHUKY». — M.: Jlpoda,
2021 r

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I.BBeaenckas «Xumus 11 knacc: HacronsHas kaura st yuutensi». Yacte 1 — M.: IIpoda, 2019 rop.
5. O.C.I'abpuensH, [.I.JIsicoBa, A.I'.Benenckast «Xumust 11 kiacc: Hacronbnas kaura as yuutensi». Yacts 2 — M.: Ipoda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemetos, 1U.I.OctpoymoBa «3amauu o XUMHUHU U CIIOCOOBI UX perieHus» - M.: «Ipoday, 2021roz.

7. B.I. lenucoBa «Xumus 11 knacc noypounsie miansl no yueouuky O.C.I'abpuensina, I JIpicoBoii» - Bonrorpam» Yuurens 2018ro.
8. M.A.Pa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectol mo xumum 11 knace», - M.: Dx3amen, 2019r.

9.9. O.C.T'abpuensn, U.I.octpoymoB «XuMHUuecKuii skcriepuMeHT B mikose 11 kmace»; - M.: ipoda. — 2019 roa.

NN PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

Beenure _ Beeaurenanusichttp://www.chemnet.ru I"azeta « Xumus» 1 callT Aj1s yuuTels «5 uay Ha ypOK XUMHK»
http://him.1september.ru Equnas xomiexius LIOP: [IpenmerHas komeKuus « XM
http://school-collection.edu.ru/collection/chemistry EctecTBenHo-Hay4dHbIe SKCIIEpUMEHTRI: Xumus. Komnekius Poccuiickoro
o011eo0pa3oBaTeIbHOTO TIOpTaia

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

http://www alhimik.ru Bcepoccuiickas onmummnmaia NIKOJIEHUKOB 110 XUMUN

http://chem.rusolymp.ru Opraandeckast XUMHUs: JICKTPOHHBIA YUSOHHK JIJISl CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XHMHH: JICKTPOHHBIN yU4COHUK

http://www hemi.nsu.ru OTKpbITBINA KOJUTSIK: XUMUS

http://www.chemistry.ru JlucraHiimoHHas oJIMMITHaa 110 XUMHUU: TSIICKOMMYHHUKAI[HOHHBIH 00pa30BaTeIbHBIA TPOCKT



