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IHHOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XuMuHM Ha YpOBHE CpeIHEr0 00I1Iero oopa3oBaHus pazpadoraHa Ha ocHOBe DenepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O06
obpaszoBanuu B Poccuiickoii Dexepaunny», TpeOOBaHUI K pe3yiabTaTaM OCBOSHHs (enepaabHOi 00pa30BaTENbHOM MPOrpaMMBbl CPETHETO OO0IIEero
obopazoBanus (POIlI COO), npexacraBneHHbx B DenepalibHOM TOCYIapCTBEHHOM oOpasoBatensHoM crangapte COO, c¢ yuérom Konnenmuu
npenojaBaHusl yd4eOHOro mnpeamera «XuMus» B 00pa3oBaTesbHbIX opraHuzanusx Poccuiickoir @enepanuu, peaau3ylolIUX OCHOBHbBIE
o0Opa3oBaTenbHbIe MPOTPaMMbl, U OCHOBHBIX MoJokeHUH «CTpareruu pa3BuTusi BocnuTanusi B Poccuiickoit @eaepanuu Ha nepuoa 10 2025 roga»
(Pacnopspxenune IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/IOB K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K ONPEACTICHUIO O0IIeH CTpaTeruu 0O0y4eHus, BOCIIUTAHHUS M PA3BUTHS OOYUJAIOIIUXCSI
cpeactBamMu ydyeOHoro mpeamera «Xumus» g 10—11 ximaccoB Ha 0a30BOM ypOBHE COCTaBWIIM KOHIeEnTyainbHble mosoxkeHuss ®I'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJIEH, COJep KaHMs, Pe3yIbTaTOB 00Y4EHHsI U TPeOOBaHHI K YPOBHIO ITOJTOTOBKH BBITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHe, MOJy4aeMOe BBIMYCKHUKAMU 00I1€00pa30BaTeIbHON OpraHMu3aIliy, SBISIETCS HEOTHEMIIEMOM YacThI0 HX
oOpa3oBaHHOCTH. OHO CITY)KUT 3aBEepLIAIOIIMM 3TallOM Peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIFOUEBBIX LEHHOCTEH, MPUCYIIHUX
[[EJIOCTHOM CHCTeMe XMMHUYECKOro oOpa3oBaHMs. DTH IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH
KyJIbTYpbl YEJIOBEKa, a TaK)K€ KOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBbIO M TNpPUPOAHON cpene. Peanmusyercss xumumueckoe
oOpa3oBaHHe OOy4aroUIMXCs HAa YPOBHE CpPEAHEro oOIiero oOpa3zoBaHUsS CPEICTBAMHU Yy4eOHOTO MpeaMmeTa «XHUMHUA», COJEpKaHHuE U MOCTPOCHHE
KOTOPOro OMpeEaAcC/ICHbI B MpOrpaMmMe 1mo XuMum C y‘-IéTOM CHGIII/I(l)I/IKI/I HAayKH XHUMUH, e 3HaucHHS B IIO3HAHUU npupoasl U B MaTepHaHBHOﬁ KU3HU
o0IIecTBa, a TaKkke ¢ y4éTOM OOIIUX IIeNiel ¥ MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CpeHEro o0Iiero oopa3oBaHus B
Poccuiickoit ®enepanuu.

XUMHUs KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0co0yi0 pojib B COBPEMEHHOMN UBUIN3AIUH, B CO3JaHUM HOBOM 0a3bl MaTepHalIbHON
KynbTypbl. OHa BHOCHUT CBOW BKJIad B (POPMHUpOBAaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHUE LEJIOCTHOTO NpeACTaBIeHUs 00
OKpY)KaIoIlleM MHpe Kak O €IMHCTBE MPUPOJbI U dYelloBeKa, KOTopoe (opMHUpYyeTcs B XMMHUHM HAa OCHOBE IMMOHMMAaHMs BEIIECTBEHHOIO COCTaBa
OKpY>KaloIlIero MIUpa, 0OCO3HAHUS B3aUMOCBSI3U MEX/y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTSMU IIPUMEHEHUS.

TecHo BSaHMOHGﬁCTByH C ApyruMmn CCTCCTBCHHBIMU HAayKaMu, XHMUS CTalia HEOThEMJIEMOM YacCThIO MHpOBOﬁ KYJbTYPHI, HCOGXOI[I/IMBIM
YCJIOBUCM YCIICHIHOIO TPpyAa MU KU3HU KaXKXJI0I'0 YJICHA O6H_ICCTBEL COBpCMeHHaSI XUMHUA KaK HayKa CO3UAATCIIbHAA, KaK HayKa BBICOKUX TEXHOJIOTHUi



HaIlpaBJICHa Ha PEIICHUE MI00AJBHBIX MPOOJIEM YCTOWYHMBOIO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOM, MUILEBOM, IKOIOTHYECKOU
0€30MaCHOCTH U OXPaHbI 3T0POBBSI.

B cootBeTcTBHM € 00IUMHE IEISAMHU U IPUHIIUIIAMU CpeIHEero obiero oopasoBanus conepxanue mnpeamera «Xumus» (10—11 xmaccel, 6a30BbIit
YPOBEHb H3y4YCHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO IMOJATOTOBKY OOYYaroIIUXcs, HEOOXOAMMYIO UM MJIsi BBIPAOOTKU
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOI'O BKJIKOYEHHUS B KHU3Hb COLIMYMA, NPOJODKEHUS 00pa30BaHUS B Pa3IMYHBIX OOJIACTSIX, HE CBSI3aHHBIX
HEINOCPEACTBEHHO C XUMUEH.

CoCTaBJISIOMAMHA TIPEeMETa «XHUMHS» SIBISIFOTCSI 0a30BbIe Kypchl — «Opranndeckas XxuMus» U «O01as 1 HeopraHudeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEpKaHMUsI KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHWW MO HEOPraHMYEeCKOW XMMHHU (C BKIIOUECHHUEM 3HAHWH U3
o0miei XWMHH) W OpraHMdYecKod xumun. DopMHpOBaHWE MTAHHOW CHCTEMBbl 3HAHWW TNPU HM3YYCHHH NpeaMeTa 00ecledrBacT BO3MOKHOCTH
paccMOTpEeHHs BCETO MHOT000Opa3usi BEIIECTB Ha OCHOBE OOUINX MOHSITHIA, 3aKOHOB ¥ TEOPUN XUMHUHU.

Ctpykrypa coaepxkanusi KypcoB — «Oprannueckas xumusi» u «OO0miasi 1 HeopraHuueckas XuMus» chopMHUpoBaHa B MPOrpaMMe MO XMMHUU Ha
OCHOBE CHCTEMHOIO I10/1X0/1a K U3yYEHUI0 Yy4eOHOro Marepuaia U 00yclIOBJI€Ha HCTOPUUYECKH OOOCHOBAaHHBIM PAa3BUTUEM 3HAHHMM Ha ONpeeNEHHBIX
TEOPETHUUECKUX YpOBHsX. Tak, B Kypce OpraHM4eCcKOM XMMHUU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIIACCUUECKOW TEOPUU CTPOCHUS OPTraHUYECKUX
COEMHEHMH, a TakKe Ha ypOBHE CTEPEOXMMHUYECKUX U AJIEKTPOHHBIX NPEJCTABICHUN O CTpOeHUHU BemiecTB. CBeneHHs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJIOB JI0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHHMH. B Kypce opraHndeckoil XMMUHU MOTy4aroT
pa3BuTHEe CQOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHus I€pBOHAYaJbHBIE TPEACTABICHUS O XUMHUYECKOW CBS3H,
KJ1acCU()MKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUYECKOM peaKIHH.

ITo HOBBIM YTJIOM 3peHMs B mpeaMeTe «XHUMUs» 0a30BOTO YPOBHs pacCMaTpUBAETCS U3yUEHHBIH Ha YpOBHE OCHOBHOIO 00ILEro oopa3zoBaHus
TEOpeTUYECKH MaTepuall 1 (PaKTOIOTHYECKHE CBEIEHUS O BEIIECTBaX M XMMHUYECKON peakluu. Tak, B YaCTHOCTH, B Kypce «O011as 1 Heopranuieckas
XUMHUsD» O0YYaroIUMCS IIPEJOCTAaBIAETCSI BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOJANYECKOI0 3aKOHA € OOLIETEOPETHUECKUX M METOM0JIOTMYECKUX
MO3ULMH, IITy0XkKe MOHATh HCTOPUUYECKOE U3MEHEHUE (PYHKIUI 3TOro 3aKOHa — OT 00001aromIel 10 00BACHSIOMIEN 1 TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaOKHEWIINX BEIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U IIPUMEHEHHH, a TAKKE O XUMHUYECKUX PEaKLUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSAX NPOTEKaHUs AONoJHseTcs B Kypcax 10 u 11 KitaccoB aneMeHTamMu CoJepKaHusl, UIMEIOIIUMHU KYJIbTYPOJIOTHUYECKUN 1
MPUKIIAJHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U XMMUU C IPYTMMHU HAayKaMH, PacKpbIBAIOT €€ PoJib B MO3HABATEIbHOM U
MPAKTUYECKON JIeATEIbHOCTH YEIOBEKa, CHOCOOCTBYIOT BOCIIHMTAHUIO YBa)KEHUS K TMPOIECCY TBOPUECTBA B O0JIACTH TEOPHUM U TMPAKTUYECKUX
NPUIIOKEHUH XUMHH, MOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpOOJeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh HMH(OpPMAIMIO M NPUMEHATH €€ I TONOJHEHUS 3HAHWM, pelIeHUs HHTEJUIEKTYAIbHBIX W JKCHEPHUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 33/1a4. B 1enom conepxanue ydeOHOro npeamera «XUMHs» JaHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (OPMHUpPOBAHHE Y



00y4aroIUXCcsi MHUPOBO33PECHYECKONW OCHOBBI ISl MOHUMAaHHs (GHIOCOPCKUX WIEH, TaKMX KaK: MaTepHalbHOE EIWHCTBO HEOPraHUYECKOro |
OpPraHMYeCKOro MHpa, 00YCIOBICHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOCHHMEM, TIO3HABAEMOCTh MPUPOIHBIX SIBICHUN MyTEM DKCIIEPUMEHTA U
pelIeHHsT TPOTHBOPEYHH MEXIy HOBBIMH (JaKTaMH W TEOPETUYCCKUMH HPEANOCHUIKAMU, OCO3HAHHE POJHM XHMHU B PEIICHUH SKOJOTHYECKUX
npobJeM, a Takke MpoosieM cOepe)eHHsT YHEPTETUIECKUX PECYPCOB, CHIPhS, CO3aHUsI HOBBIX TEXHOJIOTUN U MAaTEPUAIIOB.

B mane pemieHus 3aa4 BOCIUTAHUS, PA3BUTHS U CONMATU3ANUN O0YJAIOUINXCS IPUHSATHIE TIPOTPAaMMON MO XUMHH MOAXO0JIbI K OMPEIEICHUIO
COJIEp’KaHUsl U TOCTPOCHUS MpeIMeTa MPelyCMAaTPUBAIOT (DOPMHUPOBAHKME YHUBEPCATBHBIX yUEOHBIX JCHCTBUN, UMEIOMIMX 0a30BOC 3HAUCHUE IS
Pa3IMYHBIX BHJIOB JESATENBHOCTH: pPEUICHHs NpoOiieM, MOMCKa, aHauu3a U o0paboTku HHQOpPMAIMH, HEOOXOJUMBIX A MPUOOPETEHUs OIbITa
MPAKTUYECKON U UCCIEA0BATENBCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUHU.

B mpakTuke mpenogaBaHus XMMHW KaKk Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI, TAK M HA YPOBHE CPEIHEro o0mero odpazoBaHUs, MPU
OTIpeITICHUH CO/IePKATEIBbHON XapaKTEPUCTUKU 1IeJIel U3yueHUs MpeAMeTa HalpaBiIeHHEeM NEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS
(hopMHUPOBaHHE OCHOB XMMHYECCKOW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOW JCSITEILHOCTH YEJIOBeKa W KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOHM KyNnbTyphl. C METOAMYECKON TOYKM 3pEHHS TaKOW MOAXOJ K OMPENECIICHUIO el M3ydeHHs MpeaMeTa sBIISETCS BIIOJIHE
OTpPaB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU LIETSIMU U3ydeHUsI TpeaMeTa « Xumusi» Ha 06a3oBoM yposHe (10 —11 ki1.) siBisiroTCst:

(dbopMUpOBaHHE CHUCTEMBbl XMMUYECKUX 3HAHUM KaK Ba)KHEWIIEW COCTaBISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOW Iexkar
KIIFOUeBbIE TOHATHS, (PyHIaMeHTalbHBIE 3aKOHBI W TEOPUH XUMHH, OCBOCHHE $I3bIKa HAyKH, YCBOCHHME W TIOHHMAaHHE CYIIHOCTH JOCTYIHBIX
00001IeHIIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOPHEN UX PAa3BUTHUS M CTAHOBJICHUS;

dbopMUpOBaHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U XUMHYECKHUX DPEaKIHii, HeOOXOIUMBIX IJIsi MPHUOOpETEHUS
YMCHI/Iﬁ OPHUCHTHPOBATHCA B MUPC BCUICCTB U XUMUUCCKHUX SIBHCHHPJI, HMCEIOIIUX MCCTO B IPUPOJC, B HpaKTHqGCKOﬁ u HOBCC]IHGBHOﬁ KH3HU,

pa3BUTHE YMEHHI U CIOCOOOB NEATEIHHOCTH, CBA3AHHBIX C HAOIIOJIEHUEM U OOBSICHEHHEM XHUMHUYECKOTO SKCIIEPUMEHTA, COONIOJIEHHEM MPaBUII
0e30macHOro OOpaIeHus C BEIIECTBAMHU.

Hapsiny ¢ atum, copeprkarenpHas XapakTepUCTUKa LEIel 1 3a7a4 U3y4eHUs MpeaMeTa B IPOrpaMMe 0 XMMUM YTOUYHEHA M CKOPPEKTUPOBaHa B
COOTBETCTBHH C HOBBIMH IIPUOPUTETAMHU B CHUCTEME CpeAHEro oouiero oopasoBanusi. CeroaHs B MpenojaBaHUM XUMUH B OOJbIIEH CTENEHH OTAaETCs
MPEINOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJep>KaHUs OOy4YeHHsl, OpHUEHTHUPOBAHHOM Ha TOJArOTOBKY BBIMIYCKHHMKAa 0OIIe00pa3oBaTeIbHOM
OpraHu3aliM, BJIa/ICIONIET0 He HAOOPOM 3HAHUH, a PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSMHU aKTUBHOTO MOJIYYEHUS 3HAHUN
Y IPUMEHEHNUS UX B PEAIBHOW KU3HHU JUUIS PEIICHUS MPAKTUYECKUX 3a1a4.

B cBs3u ¢ 3TUM NpU M3y4YEeHUU IIpeIMeTa «XUMUs» TOMUHHUPYIOIlee 3HaYeHNE MPUOOPETAIOT TaKUe LEH U 33aJ]aul, KaK:



ajgarTanusa 06yqa10mnxc;1 K YCJIOBHAM AWMHAMHWYHO PAa3BUBAOMICTOCS MHpPA, (bOpMHpOBaHI/Ie HHTCJUICKTYAaJIbHO paSBHTOﬁ JIMYHOCTH, TOTOBOM K
CaMOO6pa3OBaHI/IIO, COTPYAHUYCCTBY, CAMOCTOATCIIbHOMY IIPUHATHUIO T'PaMOTHBIX peH_IeHI/If/'I B KOHKPCTHBIX JKHW3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUECM,

(dbopMupoBaHHEe y 00YJarOMIMXCS KIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIMH), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE ISl pAa3IMYHBIX BUIOB
NeSITeIbHOCTH: PeLIeHUs] TpobiieM, MOKCKa, aHaln3a U o0paboTku MH(OpMaLKK, HEOOXOIUMBIX Ul MPUOOPETEHHS OMbITa AEATEIbHOCTH, KOTOpas
3aHUMAeT BAKHOE MECTO B NMO3HAHUM XUMHUHU, a TAKXKE JUJIS OLICHKU C TMO3UIUN HKOJOTHYECKON O€30MacHOCTH XapakTepa BIMUSHHUS BEIIECTB U
XUMHUYECKHX MPOIECCOB HA OPTaHU3M UYEJIOBEKa U MPUPOJHYIO CPENy;

Pa3BUTHC IIO3HABATCJIBHBIX HHTCPECOB, HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIoCOOHOCTEN O6y‘laI-OH_II/IXCHI CIIOCOOHOCTH CaMOCTOSITEIBLHO
HpI/IO6p€TaTI> HOBBIC 3HAHUA 110 XMMHHU B COOTBETCTBHUH C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BAaTb COBPEMCHHBIC I/IH(l)OpMaIlI/IOHHI)IG TCXHOJIOI'MH
JJIA IIOMCKa U aHaJIi3a yqe6H0171 n HaquO'HOHYHHpHOﬁ I/IH(bOpMaI_[I/II/I XUMHUYCCKOT'O COACPIKAHUA,

q)OpMI/IpOBaHI/Ie " pa3BUTUC Y 06y11a}01u14xca aCCOIMAaTNBHOI'O U JIOT'MYCCKOI'O MBIIIJICHUA, Ha6J'II-O,Z[aTeJ'IBHOCTI/I, C06paHHOCTI/I, AKKYpPaTHOCTH,
KOTOPELIC 0COOEHHO H€O6XOIII/IMI>I, B 4aCTHOCTHU, IPHU IJNIAHUPOBAHHUU U IMTPOBCACHUHN XUMHUYCCKOI'0 OKCIICPUMCHTA,

BOCIHUTAaHME y 00ydaroumxcs yoexIEHHOCTH B T'YMaHUCTUYECKON HANpPaBICHHOCTH XUMHHM, €€ BaXXHOW pOJIM B PEIICHUHU IN100AbHBIX Mpo0dIeM
PaIMOHAIBLHOTO IPUPOJIONOIB30BAHUS, TOMOIHEHHS SHEPTETHUYECKUX PECYPCOB U COXPAaHEHUs MPUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOro OTHOILEHHUS K TPUPOAE U CBOEMY 3/I0pOBBIO, a TakXKe MPHOOPETeHMs OINbITa WCHOJIb30BAHUS MOJYYEHHBIX 3HAHWHA U MPUHATHS

rpaMOTHBIX pGHIGHI/Iﬁ B CUTYyallUAX, CBA3AHHBIX C XUMWUYCCKUMU ABJICHHUAMMU.

B yueGHOM r1utane cpemHero oOmiero oopa3oBaHHUs y4eOHBIN MpeaMeT «XHUMHs», U3ydaeMblid Ha 0a30BOM YPOBHE, SIBIIETCS OO0s3aTEIIbHBIM
y4eOHBIM TIPEIMETOM.

OO111ee yncIo YacoB, OTBEAEHHBIX ISl U3yUeHHsI XUMUU, Ha 0a30BOM YPOBHE cpeliHero o0iiero oopasoBanus, coctanisietr 68 yacos: B 10 kmacce
— 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 gac B Hezenmo).

COILEPKAHUE OBYYEHUA

10 KJIACC



OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPTraHHYECKOH XUMHH

IIpenmer OpraHNYeCcKOn XUMUH: eé BO3HUKHOBEHHUE, pa3BuUTHE u 3HAYEHUE
B IOJY4YEHMM HOBBIX BEIIECTB M MaTepualoB. Teopusi CTpoeHus opraHudeckux coeauHeHuid A. M. BytnepoBa, €€ OCHOBHBIE IOJOXKEHHUS.
CtpykTypHbIE (OPMYIIBI OPIraHUYECKUX BeIecTB. [ 'oMoorus, u3oMepus. XuMHUECKas CBA3b B OPraHMUECKUX COCTUHEHUAX — OJMHAPHbBIC U KPaTHbIE
CBS3H.

[IpencraBieHre o KiIacCH(PUKAIMU OPTaHUYECKUX BemIeCTB. HOMEHKIIaTypa OpraHMYECKUX COSAMHCHHN (CHCTEMAaTH4ecKas) W TPUBUAIBHBIC
Ha3BAHUS BAXKHEUIINX NMPEACTABUTENICH KJIACCOB OPraHUYECKUX BEILECTB.

OKClepUMEHTAJIbHBIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBpAIllEHUH: O3HAKOMJIEHUE ¢ 00pa3liaMy OPraHWYEeCKUX BEIIECTB U MaTepuagaMH Ha
UX OCHOBE, MOJETMPOBAHHE MOJIEKYJ OPraHHYEeCKHX BEIIECTB, HAOJIOJEHHWE U OIMCaHWE JAEMOHCTPALIMOHHBIX OIBITOB MO IPEBPAIIECHUIO
OpPraHMYECKUX BEIECTB IIPU HarpeBaHuu (TJ1aBJIeHHEe, OOyTIIMBaHUE U TOPEHHUE).

YraeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHM psii. MeTaH M 3TaH — MPOCTEUIINE MPEICTAaBUTENM AlKaHOB: (PU3MUYECKHE M XMUMHUYECKHE
CBOMCTBA (peaKIK 3aMEIlEHUs U TOPEHNUs ), HAXOKJCHHUE B IPUPOJIE, ITOJIyY€HUE U IPUMEHEHHE.

ANKEHBI. COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAaa. OTHIIEH U IMPOIUJICH — HpOCTGﬁIHHG MNpEaACTaBUTCIIN AJIKCHOB: (1)PI3I/I‘I€CKI/IG N XUMHUYCCKUEC
CBOMCTBA (pCaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHUPOBAHUSA, THAPATALIUNA, OKUCJIICHUA U HOHI/IMepI/ISaHI/II/I), MOJIYYCHHEC U ITPUMCHCHUC.

Ankanuensl: Oyranuen-1,3 u merunOyraauen-1,3: cTpoeHue, BaxKHEWIIME XMMHUYECKHE CBOMcTBa (peakuus noiumepuszanuu). Ilomyuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI.



AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psA. ALETWIEH — MPOCTEHIIMH NpeicTaBUTENb AJIKMHOB: COCTaB, CTPOEHUE,
¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA (PeakIMy I'UIPUPOBAHNUS, TAJIOTEHUPOBAHNUS, THAPATALINN, TOPEHHUS ), TOJTyYCHHE U TIPUMEHEHHE.

Apenbl. beH3zon: cocraB, crpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOMCTBa (peaklUW TaJOTCHHPOBAHUS W HUTPOBAHUs), TOIyYeHUE U
npuMeHenue. Toryon: cocmae, cmpoeHue, @uauueckue U XUMUYecKue Cceoucmea (peakyuu 2al02eHUpO8aHusi U HUMPOBAHUS), NOJYUeHue U
npumenenue. TOKCUYHOCTb apeHOB. [ 'eHeTHYecKas CBA3b MEXAY YII€BOAOPOAAMH, IPUHAICKAILIUMHU K PA3JIMYHBIM KJIACCAM.

[TpupoHble MCTOUHHUKH YriaeBoJAOpoAoB. [Ipupoanslil ra3 u nomyrHele HepTsHbIE ra3bl. HedTh n e€ npoucxoxnaenue. CriocoObl nepepaboTku
He(TH: MMEPErOHKA, KPEKUHT (TePMHUUYECKHH, KaTAIMTHIECKUi), miuponu3. [IpomykTel nepepaboTku HeTH, MX NPUMEHEHHE B POMBIIIJICHHOCTA H B
ObITy. KaMeHHBIH yroib ¥ IpOAYKTHI €ro nepepadoTKH.

OKcliepUMEHTAIbHbIE METO/Ibl U3YYEHHUS BEIIECTB U UX MPEBPAIEHUH: 03HAKOMJIEHHE ¢ 00pa3liaMu IIacTMacC, Kay4dyKOB U PE3UHBI, KOJJICKIUH
«HedTp» 1 «YT07B», MOJETUPOBAHIE MOJIEKYJI YIIIEBOAOPOIOB U TaJOr€HOMPOU3BOIHBIX, TPOBEACHNE IPAKTUIECKON pabOThI: MOTyYSHHE ITHIICHA U
U3y4€HHE ero CBOMCTB.

Pacuérnbie 3aj1auu.

Brrunciaenus no YpaBHCHHIO XUMHYCCKOU pCakuuun (MaCCBI, O6’I)éMa, KOJMYCCTBA UCXOAHOTO BEHICCTBA HUJIM MPOAYKTA PEAKIHU MO0 U3BCCTHBIM
Macce, O6’béMy, KOJMYCCTBY OJHOI'O U3 UCXOJHBIX BEHICCTB UJIU MTPOAYKTOB peaKI_[I/II/I).

Kucsopoaconep:kaiue opraHudeckne coeTuHeHNsl
[IpenenvHbIe OAHOATOMHBIE CTUPTHI. METAHON M ATAHOJ: CTPOCHHE, (PU3MUECKUE U XMMHUYCCKHE CBOWCTBA (PEaKIMU ¢ aKTUBHBIMU METaJJIaMH,
raJIOTeHOBOJIOPOJIaMH, TOPEHHE), IPUMEHEHHE. BOJIOpOIHBIE CBSI3UM MEXIY MOJIEKYJIaMH CIUPTOB. J[eHiCTBHE MeTaHOJa M ITaHOJa HAa OPTraHU3M

YCJIO0BCKaA.

MHoroaToMHBIS CIIMPTHI. OTHICHTIINKONL H TJIULOCPUH: CTPOCHUC, CbI/ISI/I'-IeCKI/Ie U XHMHYECKHE CBOMCTBA (BS&I/IMO}IGIZCTBI/IG CO IMICIOYHBIMU
MCTAaJUIaMH, KAYCCTBCHHAs PCaKIMd Ha MHOTOATOMHBIC CHI/IpTLI). I[eﬁCTBPIC Ha OpraHu3Mm 4CJIOBCKaA. HpI/IMCHCHI/IC TJIMICpHUHA U DTUJICHI JIMKOJIA.

deHoi: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTD (I)CHOJ'IEL HpI/IMCHCHI/IC (I)CHOJ'Ia.

AJ'IL,Z[CFI/I,Z[BI U KemoHbul. (DOpMaJ'IL,Z[CFI/II[, aneTajpcruz: CTpoOCHHUC, (I)I/IBI/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBa (peaKI_II/II/I OKHCJICHUA H
BOCCTAHOBJICHH A, KAYCCTBCHHBLIC peaKLII/II/I), TMOJIYYCHHEC U ITPUMCHCHHUC.



OAHOOCHOBHBIE MpezeNbHble KapOOHOBbIE KHUCIOTHL. MypaBbHHAsi U YKCYCHasl KUCJIOTBI: CTpOeHHE, (pU3Mveckre U XMMHYECKHE CBOICTBa
(cBolicTBa, 0oOIIHME IS KJIacca KUCIIOT, PeaKIus dTepuduKaiun), modydeHrue u npuMenenune. CTeapruHoOBasi U OJICMHOBAS KUCIOTHI KaK MPEACT ABUTEITH
BBICIIMX KapOOHOBBIX KHCIOT. Mbljia KaK COJIU BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuble 3(huppl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus ciaoxHbix 3¢upoB. Xupsl. ['maponus xupos. Ilpumenenue Xupos.
buonoruueckas posb KUPOB.

VYraeBosl: cocTaB, Kiaccu(ukanus yrieBoJoB (MOHO-, I1- U Mojaucaxapubl). [10ko3a — npocTelimii MoHOcaxapua: OCOOEHHOCTH CTPOCHHUS
MOJICKYJIbI, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (B3aumMoaeicTBre ¢ ruapokcuaoM Mean(ll), okuciaenne ammuagyHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHUE TIIFOKO3bI), HAX0XKIEHUE B IPUPO/IE, IpUMEHEeHHe, Ouosoruyeckas poib. Porocunte3. @pyKkTo3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemmono3a kak mpupojaHble monuMmepbl. CTpoeHHe Kpaxmana U LeJuiiosio3bl. DU3nveckre U XUMHUYECKHE CBOICTBa Kpaxmana
(ruzmposnu3, KaueCTBEHHAs! PEaKIUsl C UOJIOM).

OKCIIEpUMEHTAILHBIC METOJIbI M3YYCHHS BEIICCTB M WX MPEBPAIICHHIA: MMPOBEICHUE, HAOIIOJICHNE W ONKMCAHUE JEMOHCTPAIMOHHBIX OIBITOB:
TOpEHHE CIHUPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX CHOUPTOB (OKHcIeHHe »dTaHona okcuaoM Menu(ll)), MHOroaToOMHBIX CHHUPTOB
(B3aumopelictBue rmiepuHa ¢ ruapokcuaom Mmeau(ll)), ampaerunoB (okucIeHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcuaom
menu(Il), B3aumoelicTBre Kpaxmalia ¢ M0JI0M), MPOBEIEHNUE MPAKTUUECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérable 3a1aun.

Brrancinenus no YpPaBHCHHUIO XUMHYCCKOU pCaknuuun (MaCCI)I, O6’I)éMa, KOJIMYCCTBA UCXOAHOTO BEHICCTBA HUJIM MPOAYKTA PEAKIHU MO U3BCCTHBIM
Macce, O6’béMy, KOJIMYCCTBY OJHOI'O U3 UCXOJHBIX BEHICCTB UJIU MTPOAYKTOB peaKI_[I/II/I).

A30Tcoz[ep>i<amne OpraHn4CeCKUC COCAUHCHU.

AMMHOKHUCIIOTHI Kak amM(pOTepHbIE OpraHuyeckue coeauHeHus. Du3ndeckue M XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe TIIHIMHA).
buonornueckoe 3HaueHre aMMHOKUCIOT. [lenTuabr.

benku xak mpupoHBIE BBICOKOMOJEKYISpHBbIE coeAnHeHus. [lepBuuHas, BTOpUYHas U TPETHYHAsI CTPYKTypa OEmKoB. XHUMHUUYECKHE CBOHCTBA
OeNKOB: THIPOJIU3, ACHATypalusl, KAUeCTBEHHbIE peaKliy Ha OeJKu.



OKCIIepUMEHTAILHBIC METOJIbl M3YYEHUS BEIICCTB M HMX IMPEBPAIICHUI: HAOIIOJCHHE W OMUCAHHUE EMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIlUs
OEIKOB IIPH HAIPEBAHUU, [IBETHBIC PEAKIIMH OCIIKOB.

BLICOKOMOJ’[eKyJ'[ﬂpHLIe COCANMHCHUA

OCHOBHBIC TTOHATHS XUMUH BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁZ MOHOMEDP, MOJMMEP, CTPYKTYPHOC 3BCHO, CTCIICHD IOJIUMCPU3ALIUU, CPECAHAA
MOJICKYJIIpHas Macca. OcHOBHEBIC MCTOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COCIUHCHHUI — noJMmMepu3aluAa U NOJIMKOHACHCA .

3KCH€DI/IM€HTEL]II)HI)I€ METOJAbI M3YUYCHUA BCIICCTB U UX HDCBDameHHﬁI O3HAKOMJICHUE C 06pa3uaMI/1 MNPUPOAHBIX U MCKYCCTBCHHBLIX BOJIOKOH,
IjracTMacc, KaydyKoB.

MeXnpeIMETHBIC CBSI3H.

Peanuzamust MexXnpeIMETHBIX CBSI3€M MPU M3YYCHUH OpraHuydeckol xumuu B 10 Kilacce OCYIIECTBISIETCS 4Yepe3 MCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHITUMN, SIBJSIONINXCS CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBEHHO-HAYUHBIE TIOHATHUSA: SIBJICHHE, HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TeOpHsl, aHaJIN3, CHHTE3, KJIacCU(pUKAILNS, TIEPUOTUIHOCTS,
Ha0Jt0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJICTMPOBAaHUE.

dusnka: Marepus, dHEPrusi, Macca, aToM, DJIEKTPOH, MOJIEKYJa, SHEPreTHUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTrHoe COCTOSIHUE
BEIECTBA, (PU3NYECKUE BEIIMYUHBI M €IMHUIIBI UX U3MEPEHUSI.

buonorus: kinerka, opranusm, 6mocdepa, oOMeH BEIIECTB B OpraHu3Me, (POTOCHMHTE3, OMOJIOTHYECKH aKTUBHBIC BeliecTBa (OCJIKHU, YTIEBOIbI,
KUPBI, PepMeHTHI).

Feorpa(bm{: MHHCPAJIbI, TOPHBIC TTIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIIMBO, PECYPCHI.

TexHosorus: IUIIEBLIS MNPOAYKTBI, OCHOBBI PAlIMOHAJILHOTO IIMTAHUA, MOIOIIHUEC CPCACTBA, JICKAPCTBCHHLIC M KOCMCTHUYCCKUC IIpCIaparhl,
MaTepuraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.



11 KIIACC

ObLIASA U HEOPTAHUYECKAS XUMMUA

TeopeaneCKne OCHOBbI XUMHH

XumHuueckuil aneMeHT. ATom. SIIpo aroma, U30TOMNbI. DJIEKTPOHHAS 000104Ka. DHEPreTHYecKue YpOBHH, MOlypOBHU. ATOMHbIE OpOUTaNH, S-,
p-, d- anemenThl. OCOOCHHOCTH pacHpe/elieHUs] 3JICKTPOHOB [0 OpPOUTAISIM B aroMax JJIEMEHTOB IEPBBIX YETHIPEX MEPHOIO0B. DICKTPOHHAS
KOH(HUTyparus aTOMOB.

[lepuognueckuit 3akon u Ilepuogmueckas cuctema xumuueckux diemeHToB J[. . MenneneeBa. CBs3p NEPUOJUYECKOrO 3aKOHA H
Ileprognueckoit cucrtemel xuMudyeckux snemMeHToB J[. M. MenneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHS
CBOMCTB XUMHWYECKHUX DJIEMEHTOB U 06pa3yeMHx HMHU MPOCTBIX U CJIOXKHBIX BCHICCTB 110 I'PpyIIiaM U ICpUOaaM. 3Hauenue NepUoANYCCKOro 3aKkoHa B
Pa3BUTUU HAYKU.

Crpoenue BemiecTBa. XUMHUEcCKass CBA3b. BHIbl XMMHUECKOW CBs3M (KOBaJECHTHAs HEMOJSApHAs M MOJSApHAs, MOHHAs, METaJUIMYecKast).
MexaHu3mbl 00pa30BaHUSl KOBAJIEHTHOM XHWMHUYECKOW CBs3W (OOMEHHBIH U JOHOPHO-aKUENTOpHBIH). Bonopoanas cBs3b. BaneHTHOCTS.

3J'ICKTpOOTpI/IL[aTeJ'IBHOCTL. Cremnenb okuciieHus. MIoHbl: KAaTHOHBI U aHHOHBI.

BemectBa MOJICKYJIAPHOI'O W HCMOJICKYJISAPHOI'O CTPOCHUA. 3aK0H IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTAITNINICCKUX peI_HéTOK.
3aBHCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpI/ICTaHJII/I‘{CCKOﬁ pCIJ_IéTKI/I.

IlonsTue o AUCHICPCHBIX CUCTCMAX. HcTuHHBIE U KOJUIOUIHBIE PacTBOPBLI. MaccoBas 1011 BelllecTBa B pacTBopeC.

Knaccmbmcauml HCOPTraHNYCCKUX COC€IUHEHMI. HOMCHKJ'IaTypa HCOPraHNMYCCKUX BCHICCTB. I'enetnueckas CBA3b HCOPraHN4YCCKUX BCUICCTB,
IMpUHAJICI)KAIINX K pa3JIMYHbIM KJIaCCaM.



Xumuaeckas peaKknus. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHYCCKHUX peaKuHﬁ B HCOpFaHquCKOﬁ n OpFaHquCKOfI XHMHU. 3aKOH COXpaHCHHUA MaCChl BEIICCTB,
3aKOH COXPaHCHUS U MPEBPALICHUA SHCPIUU ITPHU XUMHUYCCKUX PCAKIHUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NUYHBIX (hakTopoB. OOpaTUMble peakuuu. XUMHUecKoe paBHOBecue. DakTOphl, BIUSIOMIAE HA
COCTOsIHME XuMHUYecKoro pasHosecus. [Ipuanun Jle [larense.

3JIGKTpOJII/ITI/I‘IeCKaSI Jucconuanms. CunbHBIC U cl1a0ble OJICKTPOJIUTHI. Cpezla BOIHLIX paCTBOPOB BCHICCTB: KHCJIad, HeﬁTpaHBHaH, meja0o4Hast.
OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC peaKkuu.

3KCH€DHM€HTEL]IBHI:I€ MCTOAblI HM3YYUCHHI BCIICCTB M HX HDGBDameHHﬁI ACMOHCTpalus Ta6JII/IH <<Hep1/10m/1qec1<aﬂ CUCTeMa XHMMHYCCKUX
2JIEMEHTOB . N. Menneneesar, H3y4YEHHE MozeIen KPUCTAIUIMYECKUX PELETOK, HabroneHNe
U ONKCAHHUE JIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB (pa3ioKeHHEe NEPOKCHJIA BOJOPOJA B NMPUCYTCTBUU KaTalW3aTopa, ONpeesieHHe Cpeibl
pacTBOpPOB BEIIECTB C IOMOIIbI YHHMBEPCAIbHOI'O MHJMKATOpPA, PEaKLUUMU HOHHOIO0 OOMEHa), MpOBEIEHUE IpaKkTU4ecKoW padoTel «BiusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEAKLIUN.

PacuérHble 3aj1aun.

Pacué€tel mmo YpaBHCHUAM XUMHNYCCKUX peaKHHﬁ, B TOM YHUCJIC TCPMOXHUMHUUCCKHUC paC‘-IéTLI, paC‘léTH C HCIIOJIb30BAHUEM IIOHATUA «MaCCOBas
J0JIs1 BEIECCTBA».

Heopra}mqecm\ﬂ XUMuUsl

Hemerannel. [lonoxxenue nHemetannoB B llepuoamueckoit cucreme xummudeckux snemeHToB J[. V. MenaeneeBa M O0COOCHHOCTH CTPOCHHUS
aTomMoB. OU3NYECKHE CBOMCTBA HEMETAIIJIIOB. AJIJIOTPOIUS HEMETAUIOB (Ha IpUMEpE KUCIopoaa, cephl, pocdopa u yrieposa).

XWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETAJUIOB (TaJIOTE€HOB, Cephl, a3oTa, (ocdopa, yriepona W KpeMHHs) U UX COSAMHEHUH (OKCHJIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJHBIX COCTUHEHUN).

HpI/IMCHCHHe Ba)KHEUIIINX HEMETAJJIOB U UX COCIUHECHUIA.



Meramnbl. Tlomoxkenne wmetamioB B Ilepuommyeckoit cucteme xumuueckux odnemeHToB J[. WM. MenaeneeBa. OcoOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0UeK aToMOB MeTauioB. O0mue (usnueckue cBoiCTBa MeTauioB. CIUIaBbI METAUIOB. DJICKTPOXUMHYCCKHHA PsJ HAMPSIKCHHMA
METaJUIOB.

XHUMHYECKHE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUM, KAJIWH, KaJIbIIMA, MarHUui, aIIOMAHUAN, IIUHK, XPOM, KEJIe30, ME/Ib) U UX COCTUHEHUH.
OO6m1re criocoObl oydeHust MeTayuioB. [IpuMenene MeTauioB B ObITY U TEXHUKE.
OKCIEPUMEHTAIbHBIC METO/bl M3YUYCHHSI BEIIECTB M MX MPEBPAIICHUN: M3YyUYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», 00pa3lloB HEMETAJIOB,

PCUICHUC OJSKCIICPUMCHTAJIbHBIX 3a1ay, Ha6J'IIO,Z[eHI/Ie n OIIMCaHHUC ACMOHCTPALMOHHBIX H na6opaT0prlx OIIBITOB (B3aI/IMO,Z[eI>'ICTBI/IC TUAPOKCHUIa
AJIIOMUHUA C paCTBOpPaMU KUCIIOT U HIGJIO‘IGﬁ, KauCCTBCHHBIC PCAKIIMN HA KATUOHBLI MCTaJIJIOB).

Pacuérable 3a1aun.

Pacuérbl Macchl BemiecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce UM 00BbEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIUU
BEILIECTB, Pacu€Thl Macchl (00bEMA, KOJIMUECTBA BEILIECTBA) MPOJAYKTOB PEAKIINH, €CJIM OJHO U3 BEIIECTB UMEET MPUMECH.

XumMud ¥ KU3Hb

Ponp xumum B obecrieueHnn SKOJOTUYECKOM, SJHEPTETUIECKON U MUIIEBON 0€30MacHOCTH, pa3BUTUU MeAUIIUHBI. [IoHsATHE O HAyYHBIX METOax
MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINMN.

HpeI[CTaBJ'[eHI/Ifl 00 O6HII/IX HAaYYHBIX NPUHIOHUIIAX ITPOMBINIIICHHOI'O ITOJTYUCHUA BaYKHEHIITIX BCIIIECTB.

Yenmosek B MHPEC BCIICCTB U MAaTCPUAJIOB: BaKHEHIIIIE CTPOUTCIIBHBIC MAaTCpHrajibl, KOHCTPYKIIMOHHBLIC MaTCpUajbl, KPAaCKHU, CTCKJIIO, KCPAMHKa,
MaTCepHraJibl AJId 3JICKTPOHUKH, HAHOMATCPHUAJIbl, OPraHUYCCKNEC U MUHCPAJIbHBIC y,[[O6pCHI/I$I.

XuMus W 370pOBbE UYEJOBEKAa: MPaBHJIA HCIOJIB30BAHMS JIEKAPCTBEHHBIX MPEMapaToB, MpaBWiia 0€30MacHOTO HMCIOJIb30BaHUS IPEnapaToB
OBITOBOM XUMHHA

B TTOBCETHEBHOM JKM3HU.

MexxnpeIMeTHBIE CBSA3H.




Peanmaum{ MCKIIPECAMETHBIX CBs3EH IIprU U3YYCHHUU O6I_HCI71 u HeOpraHquCKOﬁ xumuu B 11 kiracce OCYIICCTBJIACTCA 4Y€PE3 UCIIOJIB30BAHUC KAK
O6H.[I/IX CCTCCTBCHHO-HAYYHbIX HOHﬁTHﬁ, TaK U HOHSITI/If/’I, ABJIIIOINUXCA CUCTECMHBIMU JUJIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O [IUMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHSA: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOpHUs, aHaIU3, CHUHTE3, KIACCU(UKALUSA, MEPUOIUIHOCTD,
HaOII0IeHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHNUE, SIBJICHHE.

®dusuka: MaTepusi, SHEprus, Macca, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, U30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPIE€TUUECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, (PU3NYECKHE BETMUUHBI U €AMHULBI UX U3MEPEHUs], CKOPOCTb.

buonorus: kierka, opraHusm, sKocucTemMa, buocdepa, Makpo- U MUKPOJIEMEHThI, BATAMHHbI, 0OMEH BEILLIECTB B OpPraHU3MeE.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorusa: XMMU4eCKask MPOMBIIIIEHHOCTh, METAJULYPIHsl, IPOU3BOACTBO CTPOUTEIbHBIX MAaTEPUAIIOB, CEICKOXO03SMCTBEHHOE ITPOU3BOCTBO,
NUILEBasi POMBIIIIEHHOCTb, (papMaleBTHUECKasi MPOMBILIIIEHHOCTb, IPOU3BOACTBO KOCMETHYECKUX MPEenapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepUaIOB, DJIEKTPOHHAS IPOMBIIUICHHOCTb, HAHOTEXHOJIOTHUH.

[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XUMHUM HA BA30BOM VYPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUIA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3yabTaTaM OCBOEHHUS OOYyYalOLIUMUCS IpPOrpaMM cpenHero oouiero oOpa3zoBaHUs (JIMYHOCTHBIM,
METaInpeIMETHBIM M TNpeIMeTHbIM). HaydHo-MeToan4yeckoi OCHOBOM sl pa3pabOTKH IJIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOTPaMM CpPEIHEro
o01rero 00pa3oBaHus SBISETCS CUCTEMHO-EATETbHOCTHBINA MOAXO.

B cooTBeTcTBUM ¢ CHCTEMHO-AESITEIIBHOCTHBIM TIOJIX0/IOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MpeIMeTa «XHUMHUs» Ha ypOBHE
CpeaHero o0Iero oopa3oBaHMsl BbIIEICHBI CIEIYIONNE COCTABISIOIINE!

OCO3HAHHUC OGy‘IaIOIJ_II/IMI/IC}I pOCCHfICKOfI Fpa)KI[aHCKOﬁ HICHTUYHOCTH — TOTOBHOCTHM K CaAMOPA3BUTHUIO, CAMOCTOATCIBHOCTH U
CaMOOIPCACIICHUTO,



HaJIn4uc MOTHBAIlMH K 06y‘ICHI/II-O;

LIeJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKACHUH JIMYHOCTH Ha OCHOBE KJIFOUYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAJAMIMK 0a30BOM HAYKH
XHUMHH;

FOTOBHOCTb M CIIOCOOHOCTH o6yqa}om1/1xc;1 PYKOBOACTBOBATLCA B CBOCH ACATCIBHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMHu, IMPUCYHIMMU
LICJIOCTHOM CUCTEME XUMHUUECKOTO 06pa3013aH1/1;1;

HaJIN4YUEC NIPABOCO3HAHUA 3KOJIOTMYCCKON KYJbTYPBI U CIIOCOOHOCTHU CTaBHUTh LEJIN U CTPOUTD )KU3HCHHBIC ITJIaHbI.

JImuHOCTHEIC PE3ybTaThl OCBOCHUS IMPEAMCETA «XUMHUS JOCTUTAOTCA B €IMHCTBE y‘Ie6HOI71 1 BOCIIUTATEIbLHOMN JCATCIIBHOCTU B COOTBECTCTBUU C
T'YMaHHUCTHUYCCKUMHU, COOUUOKYJIbTYPHBIMHU, N1YXOBHO-HPAaBCTBCHHBIMU NCHHOCTAMMA WU HJICAJIaMU pOCCI/If/'ICKOI“O TpaXJ1aHCKOTr'o O6H1€CTBa, INPUHATBIMU B
O6H.[CCTB6 HOpMaMu MW IIpaBUJIaMH I1OBCIACHMUA, CHOCO6CTBYI-OH_[I/IMI/I nmpouceccaM CaMOIIO3HAHHA, CaMOPA3BUTHA KW HPABCTBCHHOI'O CTAHOBJICHUS

JMYHOCTH 00YYarOIIUXCSl.

JIM4HOCTHBIE PE3yNbTAThl OCBOEHUS IpPeaMETa « XUMUS» OTPAXKaAIOT C(POPMUPOBAHHOCTH OIbITA I03HABATEIBHON U IPAKTUYECKOM 1€ATEIbHOCTH
o0yyJaroImuxcs Mo peaar3aluy IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHMS:
0CO3HaHUs 00YUYaOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U TTPABOIIOPSIKY;
MIPEACTABJICHUS O COIMATBbHBIX HOPMaX U MPpaBUIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJIEKTHBE;

TOTOBHOCTA K COBMECTHOH TBOp‘ICCKOfI ACATCIIBHOCTU IIPpHU CO3JJaHUU y‘-Ie6HI>IX IMPOCKTOB, PCIICHHUU y‘le6HBIX W TIO3HABaTCJIbHBIX 3ajiay,
BBIITOJIHCHUU XUMUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TIOHMMAaTh M MNpUHHUMATh MOTHUBBI, HAMCPCHUS, JIOTUKY MW APryMmMCeHTbHI APYIUX IIPpH aAHAIMU3C Ppa3JIMYHBIX BUIOB yqeGHoﬁ
ACATCIIBHOCTH,;

2) IATPHOTHYECKOTO BOCTIUTAHUS:

HEHHOCTHOI'O OTHOLICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICINUIO OTE€YECTBEHHOM XHUMHUU;



YBAXCHHA K IIPOLECCY TBOPUYECCTBA B obnactu TCOPHUHU MU MPAKTUYCCKOTO IMPUMCHCHHUA XWUMHHU, OCO3HAHUA TOI'0, YTO AOCTHXKCHUSA HAYKH CCThb
pe3yabTaT JJIMTCIbHBIX HaGJIIOI[GHHﬁ, KPOIIOTJIUBBIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyda y‘IéHHX U MMPAKTHUKOB,

MHTEpeca W IO3HABATEIBHBIX MOTHUBOB B IOJYYCHHU W TOCIEAYIONMEM aHaIW3e HWHPOPMAIMU O TMEPEIOBBIX TOCTHIKEHHUSIX COBPEMEHHOMN
OTECUYECTBCHHOM XHMMUU,

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUSA .
HPaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMMOBEACHU,

CIIOCOOHOCTHU OLICHUBAThb CUTyaluu, CBA3aHHBIC C XUMHWYCCKUMU SIBJICHUAMU,
W NPpUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U IMMOCTYIIKH CBOUX TOB&pHHIGfI C HOBI/IIII/Iﬁ HPAaBCTBCHHLIX U ITPABOBBIX HOPM U OCO3HAHUC HOCJIGI{CTBPIIZ
9TUX MMOCTYIIKOB;

4) ¢popMHUpOBaHHsI KYJIbTYPHI 310POBbSI:

MMOHUMAaHUS [ICHHOCTEHN 3I0pOBOT0 M 0€30MacHOro 00pa3a KU3HHU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

CO6J'II'OI[CHI/IH IpaBuJI 0€30I1acCHOTO 06paIJ_IeHI/I$I C BCIICCTBAMU B 6LITy, IMOBCEIHEBHOM JKU3HU U B TpYﬂOBOﬁ ACATCIIBHOCTH,

MOHUMAaHUS [IEHHOCTH MPaBWJ UHAWBUYATFHOTO M KOJIJIEKTUBHOTO 0€30MAaCcHOTO MOBEACHHS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U KUIHU
JTIOJICH

OCO3HAaHUS MOCIEACTBUMA U HEMPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KypeHUs);
5) TPy/10BOTO BOCTIUTAHUS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B y4eOHO-UCCIIEIOBATEIBCKON EATeIhbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUYECKON W JPYrHMX BHUIAX
NeSATeIIbHOCTH;



YCTaHOBKM Ha aKTHBHOE Y4acTHE B PEIICHUU MPAKTUUECKUX 3ajau COLIMAIbHON HANPaBICHHOCTH (B paMKaX CBOEro Kjacca, IHIKOJIbI);
MHTEpeca K MPaKTHYECKOMY U3YUYeHHIO MPOodecCHil pa3TuyHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN M0 XUMUH;
YBAXKEHUS K TPYAY, JIOASAM TPyAa U pe3ysibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJbHOH TpaeKTOpuu oOpazoBaHus, Oyaymedl mnpodeccun u peanusanuu cOOCTBEHHBIX
’KM3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUH, HHTEPECOB M MOTPEeOHOCTEH 00111eCTBa;

6) 9KOJIOrHYECKOT0 BOCIIUTAHHUSI:
9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHUS K IPUPO/IC, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha 3eMiie;

IMOHUMAaHUS TJI00aJILHOIO XapakTepa SKOJIOIrMUYCCKHUX HpO6JICM, BJIMSAHUSA SKOHOMHYCCKHUX IMPOLECCOB HA COCTOSAHUC HpHpOIIHOfI n COLIH&JII:HOﬁ
CpEAabIl;

OCO3HaHUsA HCO6XOI[I/IMOCTI/I HCIIOJIb30BAaHUS JOCTHKCHUM XUMHUHU JJIS pemcHus BOIIPOCOB pallHOHAIILHOTO ITPUPOAOIIOJIE30BAHUS

aKTUBHOTO HEMNpUATUS JEMCTBUM, NPUHOCALIMX Bpea OKpYKAIOLIeH NpUpPOJHOW cpene, yMEHHs IPOTHO3UPOBATh HEOIAronpusiTHbIE
DKOJIOTUYECKUE MTOCIEACTBUSA IIPEANPUHUMAEMBIX IEUCTBUH U IPEIOTBPAILATh UX;

HAJINYMS PAa3BUTOTO SKOJIOIMYECKOTO MBIIUIEHUS, SKOJOTMYECKONH KYJIbTYphI, ONbITa AEATEIbHOCTH SKOJIOTHYECKON HampaBI€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B TIO3HABATENIbHOW, KOMMYHHKATHBHOM W COIMAIIBHOW MPAKTHUKE, CIIOCOOHOCTH W YMEHHsI aKTHBHO IPOTHBOCTOSATH
uzaeosioruu xemohoouu;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

MMOHUMaHMs CTIeNM(UKN XUMUAN KaK HAyKH, OCO3HAHHS €€ poiii B (POpMUPOBAHHUH PAIIIOHAIEHOTO HAYYHOTO MBIIIICHHUS, CO3/IaHUH TIETOCTHOTO

MpeJICTaBICHHs] 00 OKpYKAIoIIEM MHUpPE KaK O €IUHCTBE MPUPOILI U YENOBEKa, B MO3HAHWH MPUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHHH MpoOieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;



yOeXIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHHU JJIsI COBPEMEHHOM LMBMIIM3ALMM: B €€ I'yMaHMCTUYECKOM HAIpaBIEHHOCTU U Ba)KHOW posid B
CO3JIaHMHM HOBOW 0a3bl MaTepUANbHON KyJIbTYpPbI, PEHICHUH TIOOAIBHBIX NPOOJIEeM YCTOHYMBOTO pAa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBON M 3KOJIOrMYecKoi Oe30IIaCHOCTH, B Pa3BUTHM MEIMLIMHBI, 00ECHEUEHUM YCIOBHUH YCIIEHUIHOTO TPyJa U 3KOJOIMYECKH
KOM(OPTHOH KU3HU KAKIOT0 YjeHa O0IIeCcTBa,

eCTeCTBeHHO-HaquOﬁ rpaMOTHOCTH: IMOHHMAaHUSA CYIIHOCTU MCTOJOB IIO3HAHUSA, HCIIOJb3YCMBIX B CCTCCTBCHHBIX HayKax, CIIOCOOHOCTH
HCIIOJIB30BATh IMMOJIYYaCMbIC 3HAHUA U aHAJIM3a U 0OBSICHEHUS SIBJIICHUI OKpYKaromero Mupa u Mmnmpoucxondamux B HEM H3M€H€HHI>'I, YMCHHA ACIATh
000CHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (I)aKTOB U UMCIOINHUXCA NaHHBIX € LCJIbIO MOJYUYCHUA NOCTOBCPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSATENLHO HCITOIL30BaTh XUMHYECKHE 3HAHUS JJIA PCIICHUA npo6neM B PCAJIbHBIX KU3HCHHBIX CUTYALIUAX;

HHTCPCCA K ITIO3HAHUIO U HCCHGI{OB&TGHLCKOﬁ ACATCIIBHOCTH,

FOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6pa30BaHI/IIO n CaMOO6p330BaHI/IIO, K aKTUBHOMY IIOJYUYCHUIO HOBBIX 3HAHUU 1O XUMHMU B
COOTBCTCTBUHU C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I;

UHTepeca K 0COOEHHOCTSM Tpy/ia B pa3InYHbIX chepax MpodhecCHoHaIbHON AeITeNbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI
MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS yU€OHOTO MpeMeTa « XUMHUs» Ha YPOBHE CPEIHEro o01Iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE ISl POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXIUCHUTUTHHAPHBIEC (MEXIIPEAMETHBIE) O0IIeHAYYHBIE TIOHSTHSI, OTPAXKAIOIIIHE
[[EJIOCTHOCTh HAayYHOW KapTUHBI MHUpa M crlenu(uKy METOJIOB MO3HAHMs, UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO, SHEPTusd,
SIBJICHHE, TIPOIIECC, CHUCTEMa, HAay4dHBIM (HaKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIEeIOBaHWE, HAOJIOJIEHHWEe, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHe);

YHUBEpCaJbHbIE  yuyeOHBbIE JEHCTBHS  (IIO3HABaTeNIbHBIE, KOMMYHHMKATHBHBIC, pETrYIATHBHBIEC), obOecneunBaronie (HopMupoBaHHe
(GYHKIIMOHATIBHOW IPaMOTHOCTH M COI[MAJIbHOIN KOMITETEHIIUU 00yYaroIINXCs;



CIOCOOHOCTh OOYYaIOMIUXCSl MCIOJb30BaTh OCBOCHHBIE MEKIUCIUIIMHAPHBIC, MHPOBO33PEHYCCKHME 3HAHUS W YHUBEPCAJIbHBIC Y4YcOHBIC
JICHCTBUS B IO3HABATEILHON U COUUAIIBHON MPAKTHKE.

MeTtanpeaMeTHble Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YU€OHBIMHU MTO3HABATEIHHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU
JIEUCTBUSIMU.

OBJIaHEHI/Ie YHuBepCaJdbHbIMU y'—lEﬁHbIMI/I Nnmo3HaBaTEJIbHbBIMH HeﬁCTBHHMH:

1) 6a30BbIe JIOTHUYECKHE TeHCTBUS:
CaMOCTOSITENILHO (POPMYITUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPENENATh LUEIU ACSITeIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTH PE3YNbTaThl JEATEIbHOCTH C MOCTABICHHBIMU
LIETISIMU;

HCIIOJIb30BAaTh IIPpHU OCBOCHHUU 3HAHUU HpI/IéMLI JIOTUYCCKOT0 MBINUICHHUA — BBIACIIATH XAPAKTCPHBIC IMPU3HAKU MOHATUU U YCTaHaBJIMBATh HUX
B3aMMOCBA3b, UCITIOJIB30BATHh COOTBETCTBYIOIINEC ITOHATHA AJIA 00BACHECHUS OTACIBbHBIX (paKTOB nu ﬂBHCHHﬁ;

BI)I6I/IpaTI> OCHOBAHUSA U KPUTCPHUU IJId KJ'[aCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBATb NPUYINHHO-CJICACTBCHHBIC CBA3U MCKIAY N3YUACMbIMU SABJICHUSAMMU,

CTPOUTHL JIOTUYCCKHUEC PACCYKACHUA (I/IHILYKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaHOTI/II/I), BBIABJEITh 3aKOHOMCPHOCTU W NPOTHUBOPCUUA B
paccMaTpruBaACMBbIX SABJICHUAX, (bOpMyJIHpOBaTI) BBIBObI U 3aKJIIFOUYCHHU A,

MIPUMEHSTH B IIPOLIECCE TTO3HAHUSI, UCIIOJIb3yeMbIe B XMMUH CUMBOJMYECKHE (3HAKOBBIE) MOJIENH, TPEOOPa30BbIBATh MOIETbHBIE MPEACTABICHUS
— XUMHUYECKUI 3HAaK (CMMBOJ) dJI€MEHTa, XUMHUUecKass (GpopMmyla, YypaBHEHHE XUMHUYECKOW PEAaKLUUU — MPU PEHICHUH Y4eOHBIX MO3HABATENbHBIX U
MPAaKTUYECKUX 3aJa4, NPUMEHSATh HA3BAHHBIC MOJIEIbHBIE IPEICTABICHUS JUISl BBISABICHHS XAapaKTEPHBIX IPU3HAKOB H3yYae€MbIX BEIIECTB M
XUMUYECKUX PEAKLUN.



2) 0a3oBblIe HCCJIe0BaTEIbCKHE 1eHCTBUSI:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIH;

(bOpMy.HI/IpOBaTb OcIii U 3aJa4u HMCCIICAOBaHMA, HCIIOJb30BaTh ITOCTABJICHHBIC M CaAMOCTOATCIBHO C(i)OpMy.]II/IpOBaHHBIC BOIIPOCHI B KAa4YCCTBC
HHCTPYMCHTA IO3HAHUSA U OCHOBBI IS (bOpMI/IpOBaHI/Iﬂ TUIIOTESBI IO IMTPOBEPKE MMPABUIIBHOCTU BBICKA3bIBAEMBIX CY)I(,HGHPlﬁ;

BIIA/IETh HABBIKAMH CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32
XOZIOM TIPOIECCa, CaMOCTOSTENBHO IPOTHO3UPOBATh €ro pPe3yibTaT, (HOpMYyIHpPOBaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH

PE3YyIbTATOB UCCIICAOBAHUA, COCTABJIATD 000CHOBAHHBIN OTYET O npoz[enaHHoﬁ pa60Te;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HCCIIECIOBATEIILCKON U HpO@KTHOﬁ JACATCIIbHOCTHU, IMPOABJIATH CIIOCOOHOCTE ¥ TOTOBHOCTH K CaMOCTOATCIIBHOM Y
IOUCKY MCTOAOB PCUICHUS ITPAKTUYCCKUX 3a/la4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB IIO3HAHUSI.

3) paGora ¢ ungopmanmei:
OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(pOpMaIUU (HAydHO-TIOMYJISpHAS IUTEPATypa XUMUUECKOTO CO/IeP KaHMsI, CIIPABOYHbIE TTOCOOUS,
pecypcbl HTepHeTa), aHaMM3upoBaTh WH(OPMAIMIO PA3IMUYHBIX BUIOB U (DOpPM MpEACTaBICHUS, KPUTUYECKH OIICHHBATh €€ JOCTOBEPHOCTh U

HEIIPOTUBOPCUNBOCTD;

(I)OpMy.TII/IPOBaTB 3alpoOChl U NPUMCHATL PA3JIMYHBIC METOJAbBI IPHU ITOUCKE U 0T6ope I/IH(l)OpMaI_II/II/I, HCO6XOILHMOﬁ JJI BBIIIOJTHCHU A y‘le6HHX
3aga4 onpe,uenéHHoro THIIA,

PUOOPETaTh OMBIT UCIIOJIb30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3IMYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BEIOMPATh ONTUMATIbHYIO (JOpMY Ipe/CTaBIeHUs HHPOPMALIUU (CXeMbl, IpadUKH, JUarpaMMBbl, TAOIULbI, PUCYHKH U IpYTHE);

UCIOJIb30BaTh HAyYHBIN SI3bIK B KAUeCTBE CPEACTBA MpU paboTe ¢ XMMUYECKOH MH(popMaluel: MPUMEHATh MEXIpeIMeTHbIe ((pU3ndecKue u
MaTeMaTHYeCKUe) 3HaK1 U CUMBOJIBI, (hOpMyJIbl, a00peBUATypbl, HOMEHKIATYPY;

HUCIIOJIB30BaTh " Hp606pa30BBIBaTL 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAAHOCTH.



OBnaneHne YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH!

3aJaBaTb BOITPOCHI 10 CYLIECTBY O6CY)K,Z[3€MOI71 TCMBI B Xo1e Juaiaora
H/uau JUCKYCCHHU, BBICKA3bIBaTh UACH, (bOpM}’J'II/IpOBaTB CBOM INPCAJIOXKCHUSA OTHOCUTCIIBHO BBIITIOJTHCHU A Hpe,HHO)I(CHHOﬁ 3aJa4u,

BBICTYIIATh C npeseHTauHeﬁ PE3YJIbTATOB IM03HABaTEILHON ACATCIIBHOCTH, ITOJYUCHHBIX CaMOCTOATCIIBHO UJIKM COBMECTHO CO CBEPCTHHUKAMMU IIPU
BBIITOJIHCHHUU XUMHNYCCKOT'O OKCIICPUMCHTA, HpaKTH‘IGCKOﬁ pa6OTBI 10 UCCJICIOBAaHUIO CBOMCTB HN3Yy4aCMbIX BCILICCTB, pCaiu3aliun y‘-IC6HOF0 IIpOCKTa U

dbopMynupoBath BBIBO/IbI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIEAOBAHUI MYTEM COTIIACOBAHUS MO3UIIMI B X0J1€ 00CYKJICHUSI 1 OOMEHA MHEHHUSMH.

OBjaaenue YHUBEPCAJILHBIMUA PEryJIITUBHBIMU JeHCTBUSIMMH
CaMOCTOATCIIbHO INIAHUPOBATH M OCYHICCTBJIATH CBOIO IMO3HABATCIBHYIO ACATCIIBHOCTD, OIMPCACIIAA e€ uenu u 3ala4i, KOHTPOJUPOBATHL U I10
MEpe H6‘06XOJII/IMOCTI/I KOPPCKTUPOBATH npeﬂnaraeMHﬁ AJIrOpUTM JIeCTBUI Py BBIITOJIHCHHUN y‘Ie6HHX 1 UCCICAOBATCIILCKUX 3aj1ay, BBI6I/IpaTL

Haubosee 3(hPeKTUBHBIN CIOCO0 UX PELIeHMs ¢ YUETOM IOJIyYE€HUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKHX PEAKIUIX;

OCYHICCTBIIATE CAMOKOHTPOJIb CBOCH ICATSIbHOCTH Ha OCHOBE CaMOaHAaIN3a U CAMOOIICHKHU.

IHNPEAMETHBIE PE3YJBTATHBI

10 KJIACC
[IpeameTHbIe pe3ynapTaThl 0OCBOEHUA Kypca «OpraHnyeckas XUMHsD) OTPaKaroT:
c(OpPMHUPOBAHHOCTH MPEJCTABICHUN O XUMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XUMHUH B MO3HAHUM SIBJICHUN

IPUPOJIBI, B (POPMHUPOBAHUY MBIIIICHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHATILHON TPAaMOTHOCTH, HEOOXOIMMOM ISl PELIeHUs TPAKTUYECKHUX 3a71a
1 DKOJIOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 37I0POBbIO M MPUPOIHON CPEIE;



BJI/ICHUE CHUCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIMOJAralolue MOHATHUS (XMMHYECKHH 3JIEMEHT, aTOM, J3JEKTPOHHAas
000JI0YKa aToma, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, XUMUYECKas CBA3b, CTPYKTypHas Gopmyna (pa3BépHyTas M COKpamiéHHas),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA O00BEM, YIIepOAHbIN cKeneT, GyHKIMOHAJIbHAs TpyIa, paauKai, U30Mepus, U30Mepbl, TOMOJIOTHYECKUN P,
TOMOJIOTH, YTJIEBOJIOPO/IbI, KUCIOPO U a30TCOAEPIKALUE COSAUHEHHSI, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHNU);
TEOpUHM U 3aKOHBI (Teopusi CTPOEHMsI opranmyeckux BemiectB A. M. byriepoBa, 3akOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUU; MUPOBO33PEHUECKHE 3HAHUS, JIKAIME B OCHOBE MOHWMAHMS MPUUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBICHHM,
(dakToNoruuecKue CBEACHHS O CBOMCTBAX, COCTaBe, MOJYYCHHH U OE30MaCHOM HCIONb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0OBEKa;

c(OPMHPOBAHHOCTh YMEHHI BBISBIATH XapakTepHBIC MPH3HAKH MOHATHH, YCTAHABIMBATh UX B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE
IIOHATHUSA IIPU ONMCAHUU COCTaBA, CTPOCHUS U IIPEBPALLEHNNA OPraHUYECKUX COCAMHEHUM;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BATH XUMHYECKYIO CHMBOJIMKY Ui COCTaBJICHHS MOJICKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHON) GopMyJl OpraHUYECKUX BEIIEeCTB M YPaBHEHUM XUMHUECKUX PEAKIMH, U3rOTAaBIMBATh MOJEIN MOJEKYJI OPraHMYeCKUX BEUIECTB IS
MJUTFOCTPALIMU X XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBAaTh MPUHAMJICKHOCTh M3YyYEHHBIX OPraHMYeCKHMX BEIIECTB I10 HMX COCTaBy M CTPOEHHUIO K
OTpe/IeIEHHOMY KJIacCy/TpymIe COeIUHEHUN (YIJIeBOIOPOJIbl, KUCIOPOA M a30TCOAEp)KAIINE COEIUHEHMs, BBICOKOMOJIEKYISPHBIE COEAMHEHUS),
JaBaTh UM Ha3BaHMs o cucreMmarndeckoil HoMeHkinatype (IUPAC), a Takxke NpuUBOINUTH TPUBUAIbHBIE HA3BAHUS OTIEJIbHBIX OPTaHUYECKUX BEIIECTB
(9THIIEH, TPOIWIIEH, aleTHIeH, STWIEHIJHUKONb, TIHLEPHUH, (eHos, (opMalbIerui, aleTalblIerusi, MypaBbUHas KHCIOTa, YKCYCHas KHUCIIOTA,
OJIEMHOBAsI KUCJIOTa, CTEApUHOBAs KUCJIOTA, IIII0K03a, GPYKTO3a, KpaxMal, LeIi0103a, IIIUIHH);

c(OPMUPOBAHHOCTb YMEHUS ONPEAEIATh BUABI XUMUYECKOM CBSI3U B OPIraHUYECKUX COEIMHEHUSX (OAUHAPHBIE U KPaTHbIE);

C(l)OpMI/IpOBaHHOCTL YMCHUS NPUMCHATH IMOJIOKCHUS TCOPUU CTPOCHUSA OPraHUYCCKUX BCIICCTB A. M. ByTJ'IepOBa JJIA 00BSICHEHHS 3aBUCUMOCTH
CBOICTB BEIISCTB OT UX COCTaBa U CTPOCHUSA; 3aKOH COXPAaHCHUA MAaCChl BCIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHUE, (DU3NUECKUE U XUMHUIECKHE CBOMCTBA TUTTMYHBIX MPEICTABUTEEH Pa3IMIHBIX
KJIACCOB OpPraHMYECKUX BeIIeCTB (METaH, JTaH, JTWJICH, MPOIWIEH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, GeH301, METaHOMN, JTaHOI,
ATUJICHTJIMKOJb, TIUIEPUH, (EHOM, alleTalIbIeTH, MypaBbHHAsI W YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmall, IEeJUTI0I03a, aMUHOYKCYCHAsI KHCJIOTA),
WJUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXJY HUMU YPABHEHUSMHM COOTBETCTBYIOLIMX XHUMHUYECKHUX PEAKIUU C HCIOIb30BAHUEM CTPYKTYPHBIX

bopmyur;



c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CBIPhs (HE(DTh, MPUPOAHBII a3, Yrojb), CIIOCOOBI UX MepepadoTKH
U TIPAKTUYECKOE MTPUMEHEHHE TPOAYKTOB NEPEepadOTKH;

c(hOPMUPOBAHHOCTh YMEHUH MPOBOIUTH BBHIYMCICHUS 10 XUMUYCCKUM YPaBHEHHSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WIIH
MPOAYyKTa peakuuu o M3BECTHBIM Mmacce, 00BEMY, KOJINYECTBY OJHOTO u3 HUCXOJHBIX BEILIECTB
WJIH MIPOJIYKTOB PEAKIUN);

C(bOpMI/IpOBaHHOCTB y'MeHI/Iﬁ BJIaACTb CHCTEMOM 3HAHHMI 00 OCHOBHBIX MCTOJAaX HAYYHOI'O ITO3HAaHHs, UCIIOJIB3YCMbBIX B XUMUU IIPpU U3YUCHUU
BCIICCTB U XHMMHUYCCKUX SIBIICHUI (Ha6JHOI[eHI/I€, HU3MEPCHUEC, DKCIICPHUMCHT, MOIIGJH/IpOBaHI/Ie), HCIIOJB30BaTh CHUCTCMHBIC XUMUYCCKUEC 3HAHUA IJIA
IPpUHATHUA pCIHGHPII;'I B KOHKPCTHBIX JKU3HCHHBIX CUTYyAllUAX, CBA3AHHBIX C BCIICCTBAMU U UX TPUMCHCHUCM;,

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ CO6J'II-OI[8.TB IIpaBujia ITOJIb30BAHHA XUMHUYECKOMN HOCYI[OI71 n na60paToprlM 060py,Z[OBaHI/IeM, a TaKXKXC IIpaBUJIa
O6paHI€HI/I$I C BEIIECCTBAMU B COOTBCTCTBUU C MHCTPYKIHUAMU I10 BBIITOJIHCHHUIO na6opaT0pHI)1x XUMHYCCKUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOIHATE XUMUYECKHI SKCIEPUMEHT (IIPEBPAIICHHs] OPraHMYECKUX BEUIECTB MPH HATPEBAaHUM,
MOJTyYeHHE ITUJICHA M M3YYEHHE €r0 CBOWMCTB, KaUECTBEHHBIC PEAKIMH OPTraHWYECKHX BEIIECTB, JCHATypalus OCNKOB INpU HAarpeBaHUM, LBETHHIC
peakiuu O€NKOB) B COOTBETCTBUHM C IpaBUJIaMM TEXHUKH O€30MacHOCTH NpU OOpallleHMH C BEIIeCTBaMHM U Ja0OpaTOpHbIM OOOpYAOBaHHUEM,
MIPEJICTaBIATh PE3yNbTaThl XUMUUYECKOTO 3KCIEpUMEHTa B (hOpMe 3alMcH YpaBHEHHUH COOTBETCTBYIOIIMX PEAKIU M (QOpMyIHpOBaTh BHIBOJbI Ha
OCHOBE JDTUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIM3MPOBATh XMMHUYECKYI0 HH(OpPMAIMIO, TOJIy4aeMyl W3 pa3HbIX HCTOYHUKOB (CpejicTBa
MaccoBoi uHpopmanuu, IHTepHET U apyrux);

c(OpPMUPOBAHHOCTh YMEHUH COOJIIOJIaTh MpaBWila SKOJIOTMYECKH IIeIeCO00pa3HOro MOBEACHMSI B OBITY M TPYAOBOHM AESITEIBHOCTU B LIEJSAX
COXpaHEHUs1 CBOEr0 3J0POBbS M OKPYXKAIOLIEH INPUPOJHOM Cpebl, OCO3HABAaTh ONACHOCTb BO3JEHUCTBHUSA HA JKUBBIE OPraHU3MbI OIPEACIIEHHBIX
OpraHMYEeCKUX BeIIeCTB, MOoHMMas cMbici mnokaszarens IIJIK, moscHATe Ha mpuMepax crocoObl YMEHBIIEHUS W MPEIOTBPALICHHS] MX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JJIs 06yqa10m1/1xc;1 C OIrpaHUYCHHBIMHU BO3MOKHOCTAMH 300POBBA: YMCHUC IMPUMCHATH 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX MCTOJAX IMO3HAHHUA
BCIICCTB U XUMHWYCCKHUX HBHeHHﬁ;

JUISL CJETBIX W CIIA0OBHUAAIIUX OOYYAIOIIMXCS: YMEHHE HCIONb30BaTh pelibepHO-ToueuHy0 cuctemy oOo3Hauenuid JI. Bpaims mis 3ammcu
XUMUYECKUX (HOPMYII.



11 KJIACC

[IpenMeTHBIe pe3ybTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN: O XUMUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, POJU XUMHH B IIO3HAHUU SIBIICHUH
IPUPOJIBI, B (POPMHUPOBAHUY MBIIICHHUS U KYJIBTYPHl IHYHOCTH, €€ (yHKIIMOHATHLHON TPAMOTHOCTH, HEOOXOIMMOM ISl PELICHUS TPAKTUYECKHX 3a1ad
U 3KOJIOrMYeCKH 00OCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHOM cpene;

BJIQJICHUE CHCTEMOW XMMHYECKUX 3HAHHU, KOTOpas BKIIOYACT: OCHOBOIIOJATAIONINE MOHATHS (XMMHUYCCKHI 3JIEMEHT, aTOM, U30ToIl, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJIEGHTHOCTH, JIEKTPOOTPUIIATEIIBHOCTD, CTEIIEHb OKHCIICHUSI, XUMUYECKast
CBs3b (KOBAJIEGHTHAs, MOHHAsA, METa/NIM4yecKas, BOJAOPOIHAs), KpHUCTasIndeckas peméTka, TUMbl XUMHUYECKUX pEaKIHid, pacTBOp, DJIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOIMAIUS, OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUUYECKOW pEAKIMU, XUMHUYECKOE DPaBHOBECHUE);
TEOPUHU M 3aKOHBI (TEOpHUs AIEKTPOIMTUUYECKON AUCCOIHMalmy, nepuoanyeckuii 3akoH /. M. MenneneeBa, 3ak0oH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHHUs W TPEBPAIECHUS SHEPTUH MPU XUMHUYECKHX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHMS,
JIeKaIUe B OCHOBE MOHUMAHMS TPUUYUHHOCTA M CUCTEMHOCTH XMMHUYECKUX SBIEHUH, (DaKTOJIOTMUECKHE CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOIyYCHU U
1 0€30MacCHOM MCIOJIb30BAaHUU BAKHEUIITUX HEOPTAHUUECKUX BEIIECTB B OBITY U MPAKTHYECKOM JIEATEIbHOCTH YEJIOBEKa;

C(bOpMI/IpOBaHHOCTI) YMCHI/If/'I BBIABJIAITE XaPAKTCPHBIC IMPU3HAKH HOHSITI/Iﬁ, YCTaHABJIMBATb WX B3aMMOCBA3b, MCIIOJIB30BATh COOTBCTCTBYIOIIHEC
IMOHATHA MTPU OITMCAHHUU HCOPraHMYCCKUX BEHICCTB U UX npeBpameHHﬁ;

c(OpPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBJI€HUs (DOPMYI BEIIECTB U ypaBHEHUN XMMMUYECKUX PEaKIIUM,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIbHBIX HEOPIraHUYECKUX BEIIECTB (yrapHbIi ra3, yriaeKUCIblid ra3, aM MHaK,
raméHasi U3BeCThb, Heran€Has U3BeCTb, MUThEBAs COJA, MUPUT U IPYTHUE);

CCbOpMI/IpOBaHHOCTI) YMeHI/Iﬁ OMpEACIIATh, BAJICHTHOCTD U CTCIICHDb OKHUCICHUA XUMHUYCCKUX DJIEMCHTOB B COCIMHCHUAX PA3JIMYHOIO COCTaBa, BU/
XHUMHUYECKOU CBS3U (KOB&J’ICHTHEU{, HOHHAas, MECTaJIJIMYCCKasd, BOI[OpO,Z[HaSI) B COCAMHCHUAX, TUIL KpI/ICTaJlJIH‘{eCKOﬁ peHléTKI/I KOHKPETHOT'O BCHICCTBA
(aTOMHaSI, MOJICKYJISIpHAsA, MOHHAs, MeTaJ'IJ'II/ILIeCKaSI), XapaKkTep CPCaAbl B BOAHLIX paCTBOPAX HECOPTraHNUYCCKUX COGI[I/IHGHI/Iﬁ;



c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAJUICKHOCTh HEOPTaHUYECKUX BEUIECTB IO MX COCTaBY K OIpeneiEHHOMY Kiaccy/Tpyrie
COEMHEHMH (ITPOCTHIC BEIIECTBA — METAJUIBl M1 HEMETAJUIBI, OKCU/IbI, OCHOBAHUSI, KUCIOTHI, aM()OTEPHBIC THIPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI Nepuoaudeckoro 3akona /. M. MenneneeBa U A€MOHCTPUPOBATH €r0 CHCTEMATH3HPYIOLIYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTHYECKYIO (DYHKITNH;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKMX dJ1eMeHTOB |—4 mepuomoB Ilepuomudeckoit
CHCTEMbI XUMUYeCKuX dneMeHToB J[. 1. MeHerneeBa, UCHONb3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETUICCKUE YPOBHIY», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUUYECKUX BJIEMEHTOB M WX COCIMHEHUN MO nepuogaM M rpymnmnam [lepruoandeckoin CUuCTeMbl XUMMUYECKUX
anemeHToB JI. 1. Menaeneena;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXKAY HEOPTAHMUYECKUMU BEIIECTBAMH C IMTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peaKIuii;

C(l)OpMI/IpOBaHHOCTB YMCHU KJIaCCI/I(bHL[I/IpOBaTB XUMHUYCCKHEC pCaKIUU 110 PA3JIMYHBIM IIPHU3HAKAM (LII/ICJ'Iy H COCTaBy pCarupyromumx BCUICCTB,
TCIIJIOBOMY 3(1)(1)6KTy peakunu, N3SMCHCHUIO CTEIeHEH OKHUCIICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuunun, y4aCTHIO KaTaJ'II/ISaTOpa);

C(l)OpMI/IpOBaHHOCTL YMCHHﬁ COCTaBJIAATh YPaBHCHUA peaKHI/Iﬁ Ppa3jIndHbIX THUIIOB, IIOJIHBIC U COKpaH_IéHHLIe YpaBHCHUA peaKI_II/Iﬁ HMOHHOTO
O6MCHa, YUUTBIBas YCJIOBUA, ITPU KOTOPBIX 3TH PCAKIIMU UAYT 10 KOHIIA,

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ MNpOBOAWTL PEAKIHUU, MMOATBCPKIAAIOIMIUC KauyeCTBEHHBIM COCTaB Pa3JIMUHBIX HCEOPTaHMYCCKUX BCIICCTB,
pacno3HaBaTb OIBITHBIM HYTCM HOHBI, TPUCYTCTBYIOIINUC B BOAHBIX PACTBOPAX HCOPraHUYICCKUX BCHICCTB,

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKUCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIM MOCPEICTBOM COCTABIEHHUS AIEKTPOHHOTO
OanaHca 9TUX peaKlnii;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMHUYECKOH pPEaKIMU OT pa3IM4yHbIX (AKTOPOB; XapakTep CMEIIEHUs
XMMHUYECKOT0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETo Bo3jaekcTBus (mpunuun Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh XMMHUUYECKHE IPOIIECCHI, JIeXKAIIHNEe B OCHOBE MPOMBIIUICHHOTO TOJYYCHUSI CEPHOU KUCIOTHI,
aMMHaKa, a Takke chOPMUPOBAHHOCTH MPEJICTABICHUN 00 OOIIMX HAYYHBIX MPUHITUIAX U IKOJIOTHYECKUX MPOOIeMax XUMUIECKOTO MTPOU3BOJICTBA;



C(OPMHUPOBAHHOCTh YMEHHMH IPOBOJUTH BBIUMCIEHHUS C MCIIOJIB30BAaHUEM IOHATUS «MAaccoBas JOJs BEIIECTBA B PAaCTBOpE», OOBEMHBIX
OTHOIICHHUH T'a30B MPU XMMUYECKHX PEAKIUAX, MAacChl BEIIECTBA UM 00bEMA ra30B 10 H3BECTHOMY KOJIIMYECTBY BEIIECTBA, Macce WM 00bEMY OIHOTO
U3 y4YacTBYIOIIMX B PEAKIIMU BEILECTB, TEIJIOBOrO 3(pdeKTa peakliuu Ha OCHOBE 3aKOHOB COXPAaHEHMs MAacChl BELIECTB, MPEBPALICHUS U COXPaHEHMS
SHEPIuH;

c(OPMHPOBAHHOCTh YMEHHUH COOIIONATh MpaBMIa MOJIH30BAHUS XUMHUYECKOW IMOCYIOM M 1abopaTopHbIM 00OpYJOBAaHHEM, a TAKKe IMpaBUIIa
00palleHus C BEUIECTBAMU B COOTBETCTBHU C MHCTPYKIUSMH IO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI IUIAHHPOBATH M BBIMOJHATH XUMHYECKHHA JKCIEPUMEHT (pa3ioKeHHEe IEepOKCHIa BOJIOpPOJA B MPUCYTCTBHH
KaTajn3aropa, ONpeeseHHe Cpebl PaCTBOPOB BELIECTB C MOMOILBIO YHHBEPCAJIBHOIO MHAMKATOPA, BIMSHHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh
XMUMHAYECKON peaklny, peakiii HOHHOTO OOMEHa, KaUeCTBEHHbIE PEaKIMK Ha CyIb(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI, pEeIlICHHE
HKCHEPUMEHTAIbHBIX 33734y 10 TemMaM «Mertamabsl» U «Hemeramibl») B COOTBETCTBUU C IpaBHJIAMH TEXHUKHM O€30MACHOCTH NIpU OOpaIleHUuHu ¢
BEIIECTBAMH U JIAOOpAaTOPHBIM OOOPYAOBAaHHEM, TIPEJACTABIATh PE3yJIbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OopMe 3alluch ypaBHEHH
COOTBETCTBYIOLINX peakLuil U (hOPMYIMPOBATH BBIBOJbI HA OCHOBE 3THX PE3YJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3MPOBATh XMMHUYECKYIO HH(OpMAIMIO, IOJIy4aeMyI W3 pa3HbIX HCTOYHUKOB (CpencTBa
MaccoBOW KOMMYHHUKaIK, IHTEpHET U Apyrux);

c(OpPMUPOBAHHOCTh YMEHUN COOJIIOJIaTh MpaBHJIa SKOJIOTMYECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM AEATEIBHOCTU B IIEINSAX
COXpaHEHHUs CBOETO 37I0POBbSI M OKPYXAIOIIeW MPUPOIHON Cpeabl, OCO3HABAaTh OMACHOCTh BO3JICUCTBHUS HA JKUBBIE OPTaHU3MBI OINPEACIEHHBIX
BellecTB, MoHUMas cMmbica mokazatens [1JIK, moscHATh Ha mpumMepax crmocoObl YMEHBIIEHHS U TMPEAOTBPAIEHUS WX BPEIHOTO BO3JIECHCTBHUS Ha
OpPraHU3M YEJIOBEKa;

JUIA 06yqa}01u1/1xcs[ C OIrpaHUYCHHBIMHU BO3MOKHOCTAMH 310POBbA: YMCHHUC IMPUMCHATH 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX METOJaX ITO3HAHUWA
BCIICCTB U XUMHUYCCKUX HBHeHHfI;

JJIs1 CIICIIBIX U CJ'I3.6OBI/II[HH_[I/IX 06yqaloumxc;{: YMCHHEC HUCIOJIB30BATb peJ'IBe(I)HO-TO‘-IC‘-IHyIO CUCTCMY o0o3naueHuii JI. Bpaﬁnﬂ JJIA 3aIllMCu

XUMUYECKUX (HOPMYII.
TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHue pa3/enoB 1 TEM MPOrPaMMBbI KosnuuectBo yacoB DnekTpoHHbIe (1HPPOBLIE)
n/m Bcero  KouTponbHbIe [MpakTuveckue 00pa3oBaTeIbHBIC PECYPCHI

paboThI paboThI



Ne HanmenoBanue pa3zneinoB U TeEM IpOrpaMmbl
n/n

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

1.1 TIlIpeamer opranuueckoi xumuu. Teopust ctpoeHus
opranunyeckux coenuHennit A. M. bytneposa

Hroro no pasneny

Pa3znen 2. YriaeBoaopoasl

2.1 TIlpenenbHble YIIeBOAOPOIbl — ANKaHbBI

2.2 HenpenenbHbi€ yIiIeBOIOPOAbI: AIKEHBI, AlIKaIUEHBI, AIKUHBI
2.3 Apomaruueckue yrieBoJOpO bl

2.4 TlpupoaHble UCTOYHUKH YTIIEBOJOPOIOB U UX IepepaboTka
Hroro no pazneny

Pasnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAnHeHUs
3.1 Couptsl. ®enon

3.2 Anpneruasl. Kap6onosblie kucnothl. CiaoxHbIE 3(UPbI

3.3  VYrueBojbl

Hroro no pazneny

Pa3neua 4. Aszorcoaepikamue OpraHu4ecKue coeJHHeHH

4.1 AwmunHbl. AMUHOKHUCIOTHI. benku

Hroro no pazneny

Paspen 5. BeicokoMoJIeKy A pHbIE COCUHEHUS

5.1 [IInactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Bcero

34

KonnuectBo yacos

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

DOnexTpoHHbIE (IUPPOBEIC)
o0pa3oBaTeNbHbIE PECyPChHI



Ne HanmenoBanue pa3znesnoB 1 TeM IpOrpamMmel

/o

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

1.1 Crpoenue aromos. [lepuoanuecknii 3akoH u Ilepnoanueckas
cucteMa xuMu4deckux snemenToB [. . Mengeneesa

1.2 Crpoenue BemniecTBa. MHOroo0Opasue BEIIeCTB
1.3 XuMmuueckue peakiuu

Utoro no pazneny

Paznen 2. Heoprannueckasi XumMus

2.1 Mertamasl

2.2 Hewmeramnsl

2.3 CBs3b HEOPTaHUYECKUX M OPTAHMYECKHUX BEIECCTB
Htoro no pazneny

Pasznea 3. Xumnsd u :Knu3HbL

3.1 Xwumwus U )KU3Hb

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne Tema ypoka
n/m

1 Ilpenmer opraHu4ecKkoi XMMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE U

3HA4YCHHUC

2  Teopus cTpoeHus opraHndeckux coequHenuii A. M. bBytieposa,

€€ OCHOBHEIE ITOJIOKEHUSA

3 IlpencraBienue o KIacCUPHUKAIMHA OPTaHUIECKUX BEIIECTB.
Homenknarypa (cucreMatuyeckasi) U TPUBHAIbHBIE Ha3BaHUS

Bcero

34

Bcero KonTponbHble

1

KonnuectBo yacos

KonTposbhbie
paboThI

OnexktponHbie (IU(pOBLIC)

[pakTHyecKue 00pa30BaTeIbHBIE PECYPChI

paboThI

KonuuectBo yacos

paboThI

IIpakTueckue
paboThI

Jara DJEeKTpOHHBIE UPPOBBIE
u3y4deHus: 00pa30BaTEIbHbBIE PECYPCHI



Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE TUPPOBBIE

/1 Bcero Kontponbubie Ilpaktrueckne H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
OpPTaHUYECKUX BEILIECTB
4 AnkaHbl: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psij 1
5  MeraH u 3TaH — NpocTeiIIne NIPeICTaBUTENN AIKaHOB 1
6  AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 DTuieH U NpONuIeH — IPOCTEHINe IPEICTaBUTENN AIKEHOB 1
8  IlIpaxTtmueckas padota Ne 1. «Ilomydenue sTuneHa u uzydenue ero 1 1
CBOMCTBY»
9  Aunxaauensl. byraguen-1,3 u merun6yraauen-1,3. [lonyyenue 1
CHHTETHYECKOTO KaydyKa U Pe3UHBI
10 AJKUHBI: COCTaB U OCOOGHHOCTH CTPOCHHS, TOMOJIOTUYECKHiA psim. 1
AneruneH — NpocTerInii npecTaBUTEb ATKHHOB
11 BeluucneHus Mo ypaBHEHUIO XUMUYECKOM peakuun 1
12 Apensl: 6eH301 1 TOIyoJ. TOKCHUYHOCTH apeHOB 1
13 T'enermueckas CBsI3b YIJI€BOJIOPOJIOB, MPUHAMISKAIIUX K 1
Pa3IMYHbBIM KJlaccaM
14 TlpupojHble HCTOYHUKHU YTII€BOJOPOIOB: IPUPOIHBIH ra3 u 1
MONYTHBIE HEPTIHbIE ra3bl, HEPTh U MPOIYKTHI €€ MepepaboTKu
15 IlpupoHble HCTOUYHUKH YTIEBOJOPOOB: IPUPOHBIH ra3 u 1
MOMYTHBIE HEPTAHBIE ra3bl, HE(Th U MPOAYKTHI €€ epepaboTKu
16 KonrtpossHas paboTa 1mo pasaeiny «YTIeBOI0POIbD) 1 1
17 TlpenenbHble OAHOATOMHBIE CIIMPTHI: METAHOJ U 3TAHOJL. 1
Bonoponnas cBs3b
18 MHoroaToMHbI€ CIUPTHI: STUICHIIIMKOJb U TIINIEPUH 1
19 ®enon: cTpoeHKe MOJIEKYIbI, (pU3HMUECKUEe U XUMHUYECKUE 1

CBOMCTBA, IPUMEHEHNE

20 Anpxeruabl: GopMabICT I U alleTAbACTH . AIIETOH 1



Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE TUPPOBBIE

/1 Bcero Kontponbubie Ilpaktrueckne H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
21 OpAHOOCHOBHEIE MPEAETHHBIC KAPOOHOBBIC KHCIOTHI: MypaBbUHAS 1
U YKCYCHast
22 Ilpaktudeckas padorta Ne 2. «CBolcTBa pacTBOpa YKCYCHOM 1 1
KHCIIOTBD)

23 CreapuHOBas M OJICMHOBAS! KUCIIOTHI, KaK MMPEICTABUTEIH BhIcIINX 1
KapOOHOBBIX KHCIIOT

24 Mbplna Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE 1
JICUCTBUE
25 CnoxxHbIe Y3QHPBI KaK TPONU3BOIHBIC KAPOOHOBBIX KHCIIOT. 1

I'uaposns cnoxHbIX 3GupoB
26 JKupbl: THAPOIIN3, MPUMEHEHHE, OMOJIOTHYECKast POJIb KUPOB 1

27 YrneBonsl: cocTas, kiaccudukanys. Baxuelimme npeacraButenu: 1
TIII0K03a, PPYyKTO3a, caxaposa

28 Kpaxman ¥ meutrIio3a Kak MPUPOIHBIE TTOTHMEPHI 1

29 KonTtponbHas padota o pasneny «Kuciopoacoaepxarime 1 1
OpraHuveckue coenuHeHus»/ Beepoccuiickas mpoBepoyHast
paborta

30 OO0mas xapakTepuCcTHKa a30TCOIEPIKANTUX OPraHUISCKHX 1 1

coeauHenuil / Beepoccuiickas mpoBepouHas paboTa
31 AMuUHBI: METUJIAMUH U aHWJINH 1

32 AMUHOKHCIOTHI KaKk aM(OTepHbIe OpraHUYECKHE COSIMHEHUS, UX 1
ouonorundeckoe 3Hadenue. [lentunpl. benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

33 OcHOBHbBIE IOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COE€IUHEHUI 1

34  OcHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUII. 1
[ImacTmaccel, KaydykH, BOJJOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2



11 KJIACC

Ne Tema ypoka
n/m

1  Xumuueckuii 2ieMeHT. ATOM. DJIEKTpOHHAs KOH(UTYpaIlUs aTOMOB

2  Ilepuoanueckuii 3akoH u [lepuonnyeckas cucreMa XUMHUYECKUX
anemeHToB /. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOPUEHN
CTPOEHUS aTOMOB

3  3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U UX
COEIMHEHUH 110 TpyIIaM U NepruoaaM. 3Ha4YeHUE MEPUOIUNIECKOTO
3aKOHA U CHUCTEMbI XUMU4eCKUX ieMeHToB J[.1. MeHnneneeBa B
Pa3BUTUU HAYKU

4 Crpoenue BemecTBa. XUMUYECKas CBsI3b, €€ BUJIbI; MEXaHU3MBbI
00pa3oBaHUs KOBAJICHTHOM CBsI3U. BoopoaHas cBs3b

5 BanentHocTb. DnekTpooTpuniaTeabHOCTh. CTENEHb OKUCICHUS.
BeniectBa MONEKyYISIpHOTO U HEMOJIEKYJIIPHOTO CTPOSHHUS

6 IlonsTHe o AUCTIEPCHBIX cucTeMax. VICTHHHBIE U KOJUTOMIHBIC
pacTBOpBl. MaccoBas 0715 BEIIECTBA B PACTBOPE

7 Kiaccuduxanus 1 HOMEHKJIaTypa HEOPTaHUUECKUX COSTUHEHHH.
['eHeTnyeckas cBSi3b HEOPraHMUECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB

8 Kiaccuduranus XUMUYECKUX pEaKIiii B HEOPTaHHIECKOU U
OpPraHMYECKON XUMHUU. 3aKOH COXPAHEHUsI MacChl BELIECTB; 3aKOH
COXPAHEHHs U MPEBPALICHUS DHEPTUU TP XUMHUECKUX PEAKIMAX

9  Ckopoctb peakiuu. OOpaTuMbIe peakini. XUMHUECKOE pAaBHOBECHE

10 TIlIpaktuueckas pabora Ne 1. «BriusHUe pa3inaHbIX GaKTOPOB HA
CKOPOCTb XUMHUUYECKOU PEaKIIUM»

11 DnexTtponutnyueckas auccouuanys. [loustiue o BogopoaHOM
noka3zarene (pH) pactBopa. Peakuuu nonnoro oomena. I'mapoinus
OpPraHMYeCKUX U HEOPTaHHMUECKUX BEIIECTB

12  OxuCIUTEIHLHO-BOCCTAHOBUTEILHEIC pCaKknuu. [TousTue 00

KonuuectBo yacos [ara

Bcero KoHtposbHbIe
paboThI

IMpaktrueckue H3YICHUA
paboThl

DNEeKTPOHHBIE UPPOBBIE
o0pa3oBaTesbHbIC

pecypcsl



/o

13
14

15

16

17
18
19

20

21

22
23
24
25
26

27

28

Tema ypoka

AIIEKTPOJIM3E PACILIABOB U PACTBOPOB COJIEH
KonTponbras pabota mo pazneny «TeopeTHdecKue OCHOBBI XHMHUI)

Meraisl, ux nojoxenue B [lepuoandeckoit cucreMe XUMHUYECKUX
anemeHToB /. V1. MeHeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
OO6mue ¢pu3nyecKre CBOMCTBA METaNIOB

CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN P HATIPSDKEHUN METAJIJIOB

XVMHYECKUE CBOWCTBA BAKHEHIIINX METAJUIOB (HATpUH, KAJIUH,
KaJbLIMH, MarHUH, aIFOMUHUI) U UX COeTMHEHUN

XHUMHUYEeCKHEe CBOMCTBA XpomMa, MEAU U UX COCIUHECHUN
XHUMHUYECKHEe CBOMCTBA IOMWHKA, XXCJIC3a U UX COCJIMHEHUI

[TpakTuueckas paborta Ne 2. "Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110
Teme «MeTabi»"

Hewmerannsl, ux nonoxxenue B [lepuoandeckon cucreMe XuMHYECKUX
anemenToB /. 1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

dusnueckue cBOICTBa HEMETAIIOB. AJUIOTPONHS HEMETAIIOB (Ha
npuMepe KUciaopoaa, cepsl, pochopa u yriepoaa)

XHUMHYECKUE CBOMCTBA TAJIOI€HOB, CEPBl U UX COCTUHEHUIN
XuMHYecKue CBOWCTBa a30Ta, (pochopa u UX coeTuHEHUI
XHUMHUYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U UX COCIMHEHHUN
IIpuMeHeHne Ba)XHENIINX HEMETANIOB U X COCIMHEHUN

O000menne 1 cucreMaTn3alis 3HaHnil o reMe «Hemertauiery.
Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIMM U
TepMOXI/IMI/I'-IeCKI/Ie paC‘—IéTBI

[TpakTrueckas padota Ne 3. «PemieHue skcriepuMeHTalIbHbBIX 3a/1a4 110
teme "Hemeramibl"»

KOHTpOJ’IBHaH pa60Ta mo TeMaM «MeTtasibel» u «Hemeramib»

Bcero KouTtponbHbIe

s

KonuuectBo yacos [ara

paboThI

[IpakTnueckne H3YICHUA
paboThI

DNEeKTPOHHBIE UPPOBBIE
o0Opa3oBaTenbHbIC

pecypchl



Ne Tema ypoxka KonunuecTBo yacos Hara  DneKkTpoHHBIEC IU(PPOBBIE

/I Bcero Kontpombubie Ilpaktrueckue H3YICHHA 0bpa3oBaTeibHbIC
paboThI paboThI pecypcesl
29 HeopraHnuueckue U OpraHu4ecKue KucioTel. Heopranunueckue u 1
OpraHHYeCcKHe OCHOBAHUS
30 AmdoTepHbIe HEOPraHUIECKHUE U OPTAaHUYSCKUE COCTMHEHUSI. 1
['eHeTHYeCcKas CBSI3b HEOPTAHMYECKHUX M OPraHUIECKHUX BEIICCTB
31 Ponp xumMuu B 00€CTIEYEHUH SKOIOTUYECKOMN, SHEPTeTUIECKON 1 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUU MEIULIUHBI
32 IlpencrasneHus 06 00X HAYUYHBIX MPUHIIUIIAX POMBIILIEHHOTO 1
MOJTyYEHUST BRKHEHUIITNX BEIIESCTB
33 UYenoBek B MHpE BEIICCTB U MAaTCPUAIOB 1
34 XuMmwus 1 310pOBBE YETOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 2 3

MPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Kon . o
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl CpeIHero o01ero
MPOBEPAEMOro GpaaOnatn
pe3yJbTara

1 TeopeTHueckue OCHOBbI OPraHUYECKON XUMUHI
C(bOpMPIpOBaHHOCTI) Hpe,I[CTaBJ'IeHI/Iﬁ (0] XI/IMI/I‘IGCKOfI COCTaBJ’ISIIOH.[eﬁ eCTeCTBeHHOHay‘IHOfI KapTUHbI MHpaA, POJIA XUMHUH B NO3HAHUH

11 SIBJICHUH MIPUPOABI, B (POPMUPOBAHUH MBIIIJICHUS U KyJIbTYPHI IUIHOCTH, €€ QYHKIIMOHAIBHONW TPAMOTHOCTH, HEOOXOANMOH IS PEIICHUS
MPAKTUYCCKUX 3aJa4 U OKOJOTMYCCKU O6OCHOBaHHOI‘O OTHOLICHUS K CBOEMY 310POBBIO U HpHpO,E[HOﬁ cpeac

12 BJIa)IeHI/Ie CI/ICTeMOﬁ XUMHUUYCCKUX 3HaHI/II71, KOTOpaH BKJIFOYACT: OCHOBOIIOJIararoIime TIOHATUA (MoneKyna, BAJICHTHOCTD,
BHGKTpOOTpI/H_IaTeJ'IBHOCTI), CTCIICHb OKHCJICHHA, XUMHWYCCKas CBsA3b, MOJIb, MO.]'[HpHaH macca, MOJ'[SIpHI;Iﬁ 06’béM, er'[CpO)IHI:Iﬁ CKCIJICT,




Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

(GyHKIIMOHANBHAS TPYIA, pPaJuKaN, W30MEpHUs, U30MEpBI, TOMOJOTHYECKUA PpsjI, TOMOJOTH, YIIEBOIAOPOIBI, KHUCIOPOI- M a30TCO-
JepKallue COeIUHEHHUs, OMOJIOTUYEeCKH aKTHUBHBIE BelecTBa (YIJIEBOABI, JKUPBI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYISIPHBIE COCIMHEHISI); TEOPUH M 3aKOHBI (TEOpHS XUMHUYECKOTO CTPOCHHS OpraHmdeckux BemectB A.M. byrtmepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3BIK XWUMHH, (DAKTONOTHYECKHE CBEIEHHs O CBOMCTBax, COCTaBe, MOJNYyYeHHH M Oe30IacHOM
WCIOJIb30BAaHUH BKHEHUIINX HEOPTaHUYECKNX U OPTaHMYECKUX BEIIECTB B OBITY M MMPAKTHUYECKOM JEeSITEIHbHOCTH YeJIOBEKa

13

ChopMHpPOBaHHOCTE YMEHHUH BBIBIATH XapaKTepPHbIC IPU3HAKW IIOHATHH, YCTAaHABIMBATH WX B3aHMOCBS3b, HCIONB30BAThH
COOTBETCTBYIOIIIME TIOHATHSI TPH OMMCAHUU COCTAaBa, CTPOSHUS U MPEBPAIlleHU OPraHMYeCKUX COCIMHEHUI

1.4

c(OPMUPOBAHHOCTh YMEHHH HCIIOIF30BATH XUMHUUECKYIO CHMBOJIMKY IUISI COCTABJICHHS MOJEKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEénHoN) (HOpPMYyJNT OPTraHHIECKUX BEIIECTB M yPaBHEHUH XUMHUYCCKHUX PEaKIWH, W3TOTAaBIMBATh MOJICIH MOJEKYJ OPraHHYECKIX
BEIIECTB I WITIOCTPAIIMH WX XMMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS

15

CdhopMHpOBaHHOCTh YMEHHH YCTAHABIMBATH IPHHAUICKHOCTH HM3YYEHHBIX OPTaHMYECKHMX BEHIECTB IO HMX COCTaBY M CTPOEHHIO K
OIpesieI€éHHOMY Kilaccy (TpyIIe) COeIMHEHHH (YriieBOZOpPOIBI, KUCIOPOIL M a30TCOIACpIKAIe COEOUHEHUS, BBICOKOMOJIEKYJSIpHBIE
COEMHEHHs), AaBaTh UM Ha3BaHM IO cucTeMaTudeckoil HomeHkiatype (IUPAC)

1.5

ChopMHPOBAaHHOCTH YMEHHS ONPEACISITH BUIBI XUMHUECKOH CBS3U B OPTaHUYECKIX COCTUHEHISIX (OTMHAPHEIEC M KPaTHBIE)

1.6

CchopMHUPOBaHHOCTE YMEHHMSI NPHUMEHSTH: IOJOXKEHHUs] TEOPUM CTPOCHUS OpraHmdeckux BemectB A.M. byriepoBa mist oObsicHEHHS
3aBMCHMOCTH CBOMCTB BEILECTB OT MX COCTABA U CTPOCHUS; 3aKOH COXPAHEHUS MACCHI BELECTB

Yraesopoposl. Kucnopoacoaepskaniie u a30Tcoiepxalye OpraHudeckrue coeMHEHNsI. BRICOKOMOIEKYIISIPHBIE COeTMHEHUS

2.1

CdhopMHEpOBaHHOCTE YMEHHH TPHBOAUTH TPUBUAIBHBIC HA3BAaHWS OTAEIBHBIX OPTaHUYECKUX BEIISCTB (ITHIICH, MPOIWICH, AlleTHIICH,
STHJICHTIIUKOJb, TIUIEPHH, (CHOJN, (POpMaNBICTHI, aleTalbIeTHA, MypaBbHHAs KHCIOTA, YKCYCHAs KHCIIOTa, OJIEMHOBAs KHUCIIOTA,
CTE€AapHUHOBAs KHCIIOTA, TTI0K03a, PPYKTO3a, KpaxMall, IeJUTI0I03a, TIIHINH)

2.2

ChopMHupOBaHHOCTh, YMEHUH XapaKTepHU30BaTh COCTAaB, CTPOCHHUE, (PH3MUECKUE U XMMHUYCCKHE CBOMCTBA THITMYHBIX IPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, dTWJICH, MPOIMIEH, alleTUIeH, OyraaueH-1,3, MmetniOyranuen-1,3, 6eHzon,
METaHOJ, 3TaHOJ, ITUICHIJIMKOJb, TIIUIEPUH, (HEeHO, alleTalbAeTH]l, MypaBbUHAs U YKCYCHAs KUCJIOTHI, TIII0K03a, Kpaxmal, [eJITIII03a,
AMUHOYKCYCHAasl KHCIIOTA)

2.3

ChopMHPOBAaHHOCTE YMEHUSI HJUTIOCTPHUPOBATH TE€HETHYECKYIO CBSI3b MEXIY THUIHYHBIMH IIPEICTABUTENSIMH Pa3NUYHBIX KIACCOB
OPTaHMYECKHX BEIIECCTB YPABHEHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIHH C HCTIONIB30BaHUEM CTPYKTYPHBIX (hOPMYIT

2.4

ChopMHPOBAaHHOCTE YMEHHUS XapaKTePH30BaTh HUCTOYHHKH YTIIEBOJOPOAHOTO CHIPHS (HE(Th, MPUPOAHBIA Ta3, Yroib), CIIOCOOBI MX
nepepaboTKH U MPAKTUIECKOE IPUMEHEHHE IPOAYKTOB IepepaboTKu

XuUMUA U )KU3HL. PacuéTel

3.1

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ BIaJAETh CUCTEMOM 3HAHUM 00 OCHOBHBIX MCTOAAax HAYYHOI'O IMO3HAHHA, HUCIIOJB3YyEMbIX B XHUMHHU IIPpU
MN3Yy4YCHHUU BCUIECCTB U XHUMHYCCKUX SIBJICHUM (HaGJ'II-O}Z[CHI/IC, U3MEPCHUE, OSKCIECPHUMCHT, MOJICJ'II/IPOB&HI/IG), HCII0JIb30BAaTh CHUCTCMHBIC
XUMHWYCCKNEC 3HAHUSA OJI IPUHATHA peLHCHI/II‘/’I B KOHKPCTHBIX )KU3HCHHBIX CUTyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHUEM




Kon
NMpoBepPsIEMOro

HpOBepﬂeMble NMpeaAMETHLIC PE3YJ/IbTAaThl 0CBOCHUN OCHOBHOM 06pa30BaTeJIbH0ﬁ MnmporpaMmbl CpeaHET0 oﬁmero

eI o0pa3oBaHus
32 ChopMHpPOBaHHOCTh YMEHHH COOJIONATh INMpaBHia ITOJH30BAaHMS XMMHYECKOW MOCYIOoH M JabOpaTOpHBIM O0OpYHOBaHUEM, a TaKXkKe
npaByiIa 00panieHus C BEIECTBAMH B COOTBETCTBUH C HHCTPYKIMSIMH IO BBITIOJIHEHHIO JJAOOPATOPHBIX XUMHYECKHX OIIBITOB
CchopMHpOBaHHOCTE YMEHHUI IUIAHUPOBATh W BBINONHATH XMMHYECKHH AKCIIEPUMEHT (IIPEBPAIICHUS OPTaHMYECKUX BEIIECTB IPH
HarpeBaHuH, MOJyYeHHE STHIEHA M N3y4YeHHE er0 CBOWCTB, KAYECTBEHHbIE PEaKlUH OPraHUYeCKUX BEUIECTB, JCHATypauus OEJIKOB IpH
3.3 HarpeBaHWM, I[BETHBIC PEaKIMKM OCIIKOB) B COOTBETCTBHM C IpaBWJIAMH TEXHHKH OE30MAaCHOCTH TPHU OOpAaIIeHWH C BENICCTBAMH H
ma00paToOpHBIM 000PYIOBaHNEM; TPEICTABIIATE PE3YIIBTAaThl XUMHUYECKOTO IKCIIEpUMEHTa B (popMe 3ammcH ypaBHEHHH COOTBETCTBYIO-
KX peakuuii ¥ GopMyIHpOBaTh BBIBOJIBI HA OCHOBE STHX PE3yJIbTaToB
34 ChopMHUPOBaHHOCTh YMEHHH MTPOBOIUTDH BBIYHCICHHS 110 XMMHUYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BELIeCTBa
' WM TIPOJIYKTa PEaKIMH M0 U3BECTHBIM Macce, 00bEMY, KOINYECTBY OJHOTO M3 UCXOIHBIX BELIECTB MM HPOAYKTOB PEAKIINH)
35 CchopMHUPOBaHHOCTH YMEHUH KPUTHUYECKHU aHATM3UPOBATh XMMHUYECKYIO0 HH(OpMANHIO, MOJyYaeMyl0 U3 Pa3HBIX MCTOUYHHKOB (CpeacTBa
' MaccoBoi MH(pOPMAINH, CETh VIHTEpHET U ApyrHe)
CdopMUpOBaHHOCTh YMEHHUI COOJIIO/IATh MpPABHJIa AKOJOTHYECKH IIENeCOO00Pa3HOrO TOBEICHUS B OBITY W TPYAOBOH IEATEIBHOCTH B
36 LEJSIX COXPAaHEHUs] CBOErO 3/I0POBbSl M OKPYXKarollel MPUPOJHOH Cpelpl, 0CO3HABaTh OMACHOCTh BO3JECHCTBHS Ha JKUBBIE OPraHU3MBI

OTIpENeNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMblch mokazatens 11JIK (mpemenbHO 1OmMycTHMOM KOHIIEHTPAILMH), MOSACHSITH Ha
IpHUMepax CrocoObl yMEHBIICHUS U MPEAOTBPAILCHHS MX BPEIHOIO BO3ICHCTBHUS HA OPraHU3M YelIOBEKa

11 KJIACC




Kox

MPOBEPSIEMOT0 IIpoBepsieMble MpeaMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOW MPOrpaMMbl CpeHEro 001ero oopa3oBaHus
pe3yJbTara
1 Teoperuueckre OCHOBBI XUMUN
Bragenue cucreMold XHMUYECKUX 3HAHHM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIONINE TOHATHS (XMMHUYSCKAN DJIEMEHT, aToM, 3JICKTPOHHAS
oboouka aroma, S-, p-, d-3JEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJIEKYJIA, BAJEHTHOCTD, dJIEKTPOOTPHIIATELHOCTD, CTENCHb OKHMCIICHHS,
XUMHUYECKasi CBA3b, MOJIb, MOJISIpHAsT Macca, MOJISIPHBIA 00BEM, KPUCTAJUIMYECKas! PEHIETKA, TUIIBl XMMUYECKUX peaklni (OKUCIUTEIBHO-
11 BOCCTaHOBHTENBHBIE, DK30- U SHAOTEPMUUYECKUE, PEaKI1 HOHHOTO OOMEHa), pacTBOP, SJEKTPOIUTHI, HEIJIEKTPOIUTHI, IIEKTPOIUTHIECKAs
JIUCCOLIMAIINSA, OKHCIHUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOH peakiMy, XUMHYECKOE pPaBHOBECHE); TEOPHHU W 3aKOHBI (Teopus
JIEKTPOIMTHYECKON  aucconmanuy, Ilepuonmueckmii 3akoH JI.U. MeHneneeBa, 3aKOH COXpaHEHHs MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOJIOTHYECKHAE CBEJCHUS O CBOMCTBAX, COCTAaBE, MOJYUCHHH W O€30IIACHOM HCITOJIb30BAHUM BaKHEHIITNX
HEOPraHWYeCKUX BEIECTB B OBITY M MPAKTHUCCKON JIEATECIHPHOCTH YEJIOBEKa
CdopMHPOBaHHOCT, YMEHUH BBISABIATh XapaKTEPHBIC NMPU3HAKK W B3aUMOCBS3b M3YYCHHBIX TOHSATHHA, MPUMEHATH COOTBETCTBYIOIIHEC
1.2 TOHSATHUSA TIPU ONMUCAHUK CTPOCHHS W CBOMCTB HEOPraHUYECKUX BEIIECTB M UX MPEBPAICHUH; BBISBIATh B3aUMOCBA3b XUMHUYCCKUX 3HAHUH
C TIOHATHSMM W TIPEACTABICHUSAMH JIPYTHX €CTECTBCHHOHAYYHBIX MPEIMETOB
1 BitazjieHre OCHOBHBIMH METOJIaMH HAYYHOTO ITO3HAHMS BEMICCTB W XWMHYECKHX SIBIICHUH (HAONIOJCHHE, M3MEpPEHHE, DKCIECPUMEHT,
3 MOJICITMPOBAHUE)
CdopMHPOBaHHOCTh YMECHHIA OIPENSIATh BAJICHTHOCTh W CTENCHb OKUCICHUS XUMHYECKHX 3JICMCHTOB B COCIHMHECHHUSAX PA3IMIHOTO
14 COCTaBa, BUJ XMMUYECKON CBSI3M (KOBaJICHTHAs, MOHHAs, METAIIMUECKasi, BOJIOPOIHAS) B COSAMHEHUX, TUIl KPUCTATUNINIECKON PEIIETKU
KOHKPETHOTO BellecTBa (aTOMHAsI, MOJIEKYJISIpHAs, HOHHAS, METAJUTMYeCKasl)
15 CdopMHPOBaHHOCTh YMEHUM OTPEACIIATH XapaKTep CPEIbl B BOJHBIX PACTBOPAX HEOPTaHWMUECKUX COCTUHCHUN
16 ChopMHPOBaHHOCTh YMEHUS KiIacCH(UIIUPOBATh XUMHUYECKUE PEaKIUU M0 Pa3IUYHBIM MpH3HAKaM (YHCIY W COCTaBy PEardupyrOIIUX
' BEIIECTB, TEIJIOBOMY 3(P(MEKTy peaklui, M3MEHEHUIO CTETICHEH OKUCIICHHUS 3JIEMEHTOB, 00PAaTHUMOCTH PEaKIUK, YYACTHIO KaTaIu3aTopa)
17 CdopMHPOBaHHOCTh YMEHHH COCTABJIATh YPABHEHHS PEaKIUi pa3TUYHBIX THIIOB, TIOJHBIC U COKPAIEHHBIC YPABHEHUS PEAKIIMA HOHHOTO
' 00MEeHa, yIUTBIBasl YCIOBUS, PU KOTOPBIX 3TH PEAKIINU UAYT 10 KOHIA
18 CdopMHPOBaHHOCTh yMeHI/II‘/jI. MIPOBOJIUTH PEAKIIMH, TOJTBEPXKIAONINE KAYECTBECHHBIH COCTaB PA3IMYHBIX HEOPTAaHUYECKUX BEIIECTB,
pacrno3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIONIME B BOJHBIX PaCTBOPaX HEOPTaHHMUECKUX BEIICCTB
19 CdopMHpPOBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMA IMOCPEACTBOM COCTAaBJICHUS

HJIEKTPOHHOTO OanaHca ITUX PEaKIi




Konx
MPOBEPSIEMOT0
pe3yJbTara

1.10

IIpoBepsieMmble NpeMeTHBIE Pe3yIbTATHI OCBOEHHsSI OCHOBHOII 06pa3oBaTe/IbHO MPOrpaMMBbI CPETHEr0 001ero 00pa3oBaHust

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OOBSCHATH 3aBHCHMOCTh CKOpPOCTU XUMHUYECKOM Pp€aKku OT pas3INIHbIX (baKTOpOB

111

ChopMUpOBaHHOCTh YMEHHH OOBSACHATH XapaKTep CMEILEHHS XUMHUYECKOTO PABHOBECHs B 3aBHCHMOCTH OT BHEIIHEro BO3ICHCTBUS
(npunann Jle [aTtense)

2

OO01mas 1 HeopraHUJIecKask XUMHS

2.1

CdopMupoBaHHOCT, yYMEHHUH packpbiBaThb cMbici [lepuogmueckoro 3akoHa JI.M. MenzeneeBa W JAEMOHCTPUPOBATh  €ro
CHCTEMATHU3UPYIOUTYIO, O0BSICHUTEIHHYIO U IPOTHOCTUIECKYIO (DYHKITHH

2.2

CdopMHPOBaHHOCTh YMEHHI XapaKTePHU30BaTh AJICKTPOHHOE CTPOSHUE aTOMOB XUMHUYECKUX 3JIeMeHTOB 1—4 mepuonoB Ilepromnueckoit
CHUCTEMBI XuUMHYeCKMX 3eMeHToB JI.M. MeHnneneeBa, HCIONB3yS IOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAIN», «IHEPrEeTHUCCKIE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHYECKHX JJIEMEHTOB M WX COCIWHCHHH IO TEpUOJaM W TpyIIaM
Ilepuonnueckoii cucremsl xuMu4deckux 3seMenToB J[.M. MenneneeBa

2.3

ChopMIpOBaHHOCTE YMEHHI XapaKTepH30BaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA HEOPTaHMUECKUX BEIIECTB Pa3IHIHBIX
KJIACCOB, TMONTBEPXKAATh CYIIECTBOBAHWE TEHETUYECKOH CBS3M MEXJY HEOPTraHMYECKUMH BEUIECTBAMHU C TIOMOIIBI0 YpaBHEHUH
COOTBETCTBYIOIIUX XUMHUECKUX PEAKITHA

2.4

CdopMHUpPOBaHHOCT, YMEHHMH YCTaHABJIMBATh NMPUHAIJICKHOCTH HEOPTaHWYECKHX BEIIECTB IO WX COCTaBy K OMpEAeNEHHOMY Kiaccy
(rpymme) coequHeHni (MPOCTHIE BEIIECTBA — METAJTBI 1 HEMETaJJIbl, OKCHIbI, OCHOBAHUS, KUCIIOTHI, aM(OTEPHbIE THIPOKCHJIBI, COJIN)

2.5

CdopMHUpPOBaHHOCT, YMEHHUI HCIIONB30BaTh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTaBIeHHS (DOPMYI BEIIECTB M YpPaBHEHUH XUMHUYECKUX
peaxiuii, cucrematrueckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTACIHHBIX HEOPraHMYECKUX BellecTB (YrapHbId ras,
YTIIEKUCIIBIN Ta3, aMMUAK, TaléHasi i3BECTh, HeraméHasi H3BECTh, MUThEBas COJA, MUPUT U JPYTHE)

2.6

CdopMHUpPOBaHHOCTh YMEHHI XapaKTepu30oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA HEOPTAaHMYECKUX BEIIECTB Pa3IHMYHBIX
KJIACCOB, TOATBEPXKIATh CYIIECTBOBAHHE T'E€HETHYCCKOW CBS3M MEXAY HEOPTaHWMYECKHMH BEIIECTBAMH C TIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUECKUX PEAKIHi

2.7

C¢hopMHpOBaHHOCTh YMEHHH TUTAHUPOBATH M BBIONHATH XMMHUYECKUI 3KCIEPUMEHT (pa3iioKeHHe MepOKCHIa BOAOPOAA B IIPUCYTCTBUH
KaTaJIn3aTopa, ONpe/eNIeHHEe CPEbl PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOIO MHAMKATOPA, BIUSHHE Pa3IMYHBIX (aKTOpOB Ha
CKOPOCTh XMMHYECKOW PEaKINH, Peakiii MOHHOTO OOMEHa, KaueCTBEHHbIe PeakIiH Ha cynbdar-, kKapOoHaT- W XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHHS, PEIIEHHE SKCIIEPUMEHTAIBHBIX 33Ja4 Mo TemMaM «Metamisp u «HemeTamnsl»y) B COOTBETCTBUM € NMPABUIAMU TEXHUKU
Oc30macHOCTH MpH OOpallleHWH C BEIIECTBAMHU M JIa0OPAaTOPHBIM OOOPYAOBaHMEM; IIPEACTABIATh PE3YNbTaThl XHUMHUYECKOTO
HKCTIIEPUMEHTA B (hopMe 3aIicH ypaBHEHHH COOTBETCTBYIONINX PEaKIUii U ()OPMYIHPOBATH BHIBOJBI HA OCHOBE STHX PE3yJIbTaTOB

2.8

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO,E[8.TL npaBujia ITOJIb30BAHUSA XUMHUYECKON HOCYZ[Oﬁ u J'Ia60paT0pHBIM O60pYZ[OBaHI/IeM, a TaK¥XKe




Konx
MPOBEPSIEMOT0 IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOW MPOrpaMMbl CpeIHero 001ero oopa3oBaHus
pe3yJbTara

IIpaBujia 06pa111eH1/151 C BCIICCTBAMHU B COOTBETCTBUH C NMHCTPYKUHAMU 10 BHIITOJIHCHUIO J'Ia60paT0pHI>IX XUMHNYCCKHX OITIBITOB

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpU30BaATbL XHUMHUYCCKHUEC MPOLECChI, JICKAIUE B OCHOBEC MPOMBINUICHHOI'O IOJYYCHHSA CepHOI;'I
29 KHUCJIOThI, aMMHaKa, a TaKXe Cq)OpMI/IpOBaHHOCTI) HpeI[CTaBHeHI/Iﬁ 00 O6HII/IX HAYYHbIX MPUHOUIIAX WU ISKOJIOTHYCCKUX np06J1eMax
XUMHUYCCKOI'0 MTPOU3BOACTBA

3 XUMHA U )KU3Hb. PacuéThl

ChopMHpOBaHHOCTh MPEACTABICHUNA O XUMUYECKOM COCTaBIISIOIIEH €CTECTBEHHOHAYYHOH KapTHHBI MHpPA, POIU XUMHU B INO3HAHUU
3.1 SBJICHUH IPUPOABI, B GOPMUPOBAHUH MBIIIJICHUS U KyJIbTYPBI IUIHOCTH, €€ (PyHKIIMOHANBHON IPaMOTHOCTH, HEOOXOAUMOH JUIs PEIIeHHs
MPaKTHIECKHX 33134 ¥ YKOJIOTHIECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO M IIPHPOIHOM cpesie

ChopMIpoBaHHOCTE YMEHHH KPUTHUECKH aHAJIH3UPOBATH XUMHUYECKYI0 MH(POPMAIHIO, ITOTyIaeMyl0 W3 pa3HBIX HCTOYHUKOB (CpencTBa

32 MacCcOBOM KOMMYHUKaIIUH, ceTh VIHTepHET U Ipyrue)
33 ChopMIpoBaHHOCTE YMEHHMH COOMIONATh MpPaBHIa AKOJIOTHYECKH IIeIIECO00pPa3sHOTO MOBENCHUS B OBITY M TPYHOBOW IEATCIFHOCTH B
' LEJISIX COXPaHEHUs1 CBOETO 37J0POBbs U OKpYXarolled NpUpoAHOi cpelibl
Oco3HaBaTh OMACHOCTb BO3JEHCTBUA Ha KUBBIE OPraHU3MbI ONPEENEHHBIX BELIECTB, MOHUMas cMblca nokazarensd [1/IK, noscHaTs Ha
34 npuMepax crocoObl YMEHBIICHHUS M IPEIOTBPAIICHNS HX BPETHOTO BO3ICHCTBHS Ha OPTaHM3M YeJIOBEKa
ChopMIpoBaHHOCTE YMEHHH IPOBOIUTH BRIYHCIICHHUS C MCIIONB30BAHUEM TOHATHS «MacCOBas JOJISI BEIIECTBA B PACTBOPE», 00BEMHBIX
35 OTHOIICHUH Ta30B NMpPH XUMHYECKUX PEaKIUAX, MACCHl BEIECTBA WM 00hEMA Ta30B IO M3BECTHOMY KOJIHYECTBY BEIIECTBA, MACCE WA

00BEMY OJTHOTO M3 YYacCTBYIOIIUX B PEAKIIMHU BEIIECTB, TEIJIOBOrO 3 QeKTa peakui Ha OCHOBE 3aKOHOB COXPAHEHUS] MacChl BEIIECTB,
MIPEBpAIICHUS] K COXPAHEHUS SHEPTUH

MHNPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 TeopeTuueckue OCHOBbI OPIraHUYECKON XUMUU

1.1 Hpez[MeT OpFaHquCKOﬁ XUMHUU: €€ BO3HUKHOBCHHEC, Pa3BUTUC W 3HAYCHHUC B IMOJTYUCHHH HOBBIX BCIICCTB W MATCPHAIOB. TCOpI/ISI CTPOCHUA




IIpoBepsieMblii 3JIEMEHT COePKAHUS

Koxa
oprannvecknx coenuaenni A.M. BytnepoBa, e€ oCHOBHBIE TTOJIOKEHUS
CtpykTypHBIE (OPMYNIBI OpPraHMYECKUX BeIlecTB. ['oMoiorus, n3oMepus. XUMUYECKas CBA3b B OPraHMYECKHX COENIWHEHHAX — OJUHAPHBIE U
12 kpatHble cBs3u. [IpencTaBnenne o knaccupuKanuy OpraHNIECKNX BEIIECTB
HomeHknaTypa OpraHMYecKHX COEAMHEHHWH (CHCTeMaTHdecKas) W TPUBHAIbHBIE HAa3BaHHSA Ba)KHEHIINX IIPEACTaBUTENEH KIacCOB OPraHMYECKHX
L BELLECTB
2 YrneBogopoast
AJNKaHBI: COCTaB U CTPOEHHE, TOMOJIIOTHYECKUH psa. MeTaH U 3TaH — MpocTeiiie NpeICTaBUTENN AJIKaHOB: (PU3UYECKHE U XUMHYECKHE CBOWCTBA
21 (peaxiyu 3aMeIIECHNUsI U TOPEHNsT), HAXOXKACHUE B IPUPOJE, TOJYIEHUE U IPHIMEHEHUE
AJKEHBI: COCTaB M CTPOEHME, FOMOJOTHYECKUIl psi. DTHICH U MPOMUICH — NMPOCTEHIINE MPEACTaBUTENN AJKCHOB: (PU3NYECKHE U XUMUYECKHUE
22 CBOWCTBA (pEaKIMH THAPUPOBAHHUS, TAIOTCHUPOBAHNUS, THAPATALIUH, OKUCIICHHSI U TOJMMEPHU3ALINH), TOJyYeHHE U IPUMEHEHUE
93 Anxamuensl: Oyraamen-1,3 u MmerunOyranuen-1,3: cTpoeHMe, BaxkHeillnme XuMmMu4yeckue cBoiicTBa (peakuus mnoauMepusanun). Ilomyuenue
CHHTETHYECKOTO KayIyKa U PE3HHBI
AJIKUHBI: cOCTaB M OCOOEHHOCTH CTPOEHHS, T'OMOJOTHYECKHH pPAA. AIETHICH — NPOCTEHIINH IPEACTaBUTENb alKWHOB: COCTaB, CTPOCHHE,
24 ¢br3uIecKre 1 XHMHIECKHE CBOMCTBA (PEeaKIUy THAPHPOBAHHS, TATOTCHUPOBAHMS, THAPATAINH, TOPEHHS), TOJTydIeHHE 1 NPIMEHEHHE
Apensl. benson: cocras, ctpoeHne, GU3NIECKHE H XMMHYECKHE CBOMCTBA (peakiiy raJoreHHPOBAHUS W HUTPOBAHMUS), MOITyYSHHE W TIPIMCHEHHE.
2.5 Tomyom: cocrtaB, cTpoeHne, (u3MUeckne W XMMHYECKHE CBOWCTBA (PEaKIMM TaJOTCHHPOBAHWS W HHUTPOBAHMSA), MONydEHHE W MpPHUMEHEHHE.
TokcnaHOCTH apeHOB. | eHeTHYeCcKas CBA3b MEXIY YIIIEBOAOPOJAMH, TIPHHAUISKAIMIMH K Pa3INYHBIM KIaccaM
IMpuponnsle CTOUHUKH yTiaeBogoponoB. [Ipuponnsiii ra3 u nomytHsle HedTsaHbIe Ta3sl. Hed1h u e€ mpomcxoxaenue. CrocoOs! mepepaboTKH
2.6 He(TH: IeperoHka, KPeKUHT (TepMUYECKUi, KaTaTMTHYECKHi), Mupoin3. IIpoayKTel epepaboTki HeTH, UX MPUMEHEHHE B IPOMBIIITIEHHOCTH H B
ObITy. KaMeHHBIH YTOJIb ¥ MPOJIYKTHI €T0 NepepadoTKH
3 Kucnoponcozepxariue opraHiueckue COSANHEHHS
[IpenensHble OAHOATOMHBIE CIMPTHI. METaHOT M 3TAHON: CTpOEHHE, (PM3HUECKHEe W XMMHYECKHE CBOMCTBA (PEaKkIHWW C aKTHBHBIMH MeTajllaMH,
rajJOr€HOBOOPOJAMH, FOPEHHE), MpUMEHeHe. BonopoaHbIe CBSI3H MEXAY MOJEKYIaMU CHUPTOB. JleHiCTBHE METaHOJA U 3TaHOJIA HA OpraHU3M
3.1 9eJoBeKa. MHOTrOaTOMHbBIE CIHPTHI. OTWICHIVIMKONb W TIWIEPHH: CTpOeHHe, (HU3WYeCKHe W XHMHYECKHe CBOICTBa (B3aMMOJEWCTBHE CO
HIETOYHBIMU METaIaMM, KaueCTBEHHAsl PEAaKLUs HAa MHOrOaTOMHble crnupThl). JleficTBue Ha opraHusMm 4dejoBeka. lIpuMeHeHue TIIIMIEpUHA U
STHIICHTJINKOJIS
3.2 ®eHout: cTpOEHHNE MOJIEKYJIBI, (PU3MUECKHe U XUMHIYeckue cBoiicTBa. TokcnuHocTh henouna. Ilprmenenne denona
33 Anpaernasl U KeToHbl. DOpMabIery, aneTalbIerua: CTpoeHHe, PU3NIECKHe U XUMHYECKHe CBOICTBA (peakI[My OKHCIICHUS U BOCCTaHOBJICHHS,

Ka4YCCTBCHHBIC pCaKI_II/II/I), TMOJIYYCHUC U IPUMCHCHHUC




IIpoBepsieMblii 3JIEMEHT COePKAHUS

Koxa
OnHOOCHOBHEIE TIPeACTbHBIE KApOOHOBBIE KUCIOTH. MypaBbHHas U YKCYyCHAsI KHCJIOTHI: CTPOCHHUE, (PU3NUECKIE U XUMUIECKHE CBOMCTBA (CBOHCTBA,
3.4 o0Imue I Kilacca KUCIIOT, PeakIist STepHUPHUKAIINN), TTOTyIeHNE U puMeHeHne. CTeaprHOBas U OJIEMHOBASI KHCIOTHI KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KUCIOT. MBITa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE IeHCTBHE
CrnoxHble 3pHUpHl KaK MPOM3BOJIHBIC KapOOHOBBIX KHCIOT. ['mapomu3 cinoxHbIX 3¢upoB. Xupbl. [wapomns sxupos. IlpuMeHeHHWE XKHPOB.
35 bronornyueckas poiib JKHPOB
VYTIeBoABl: COCTaB, KiAacCU(HKANNS YIIEBOIOB (MOHO-, TU- M HoiHcaxapuabl). [Troko3a — mpocTedmmii MOHOCaXaprua: OCOOCHHOCTH CTPOSHHS
MOJIEKYNEI, (PU3MUECKHEe M XHMHYECKHE CBOHCTBa (B3ammopeictBue ¢ ruapokcunoMm Menu(ll), okucrneHme aMMHAaYHBIM PAacTBOPOM OKCHIA
3.6 cepebpa(l), BoccraHOBNIEHNE, OpOKEHUE TIIIOKO3bI), HAXOXKACHUWE B TPUPOAE, NMPUMEHEHHue, Ouonorndeckas posib. PorocuHTe3. PpyKTO3a Kak
H30Mep TIOKO3bl. KpaxMan u 1enrono3a Kak npupoHble nojduMepsl. CTpoeHHe KpaxMana U Iejunroiio3bl. dusnueckue U XUMHYECKUe CBOWCTBA
Kpaxmaya (TUIpOoJIn3, KadeCTBEHHAsl PeaKiys ¢ HOAO0M)
4 A3oTcoaepkKaliue OpraHuIeCKIe COEIMHEHMS
AMHHOKHCTIOTHL KaK aM(OTEepHbIE OpraHWYecKre coeauHeHHs. Duzndeckne W XMMHUYECKHE CBOICTBA aMUHOKUCIOT (Ha IMpHUMepe TIIHINHA).
4.1 Buonornyeckoe 3HaueHne aMuHOKKUCIOT. [lenTuapt
Benxm kak mpHpoOHBIE BBICOKOMOJICKYJSIPHBIE COCOUHEHHs. [lepBH4Has, BTOPHYHAS W TPETHYHAS CTPYKTypa OenkoB. XWMHYECKHE CBOHCTBA
4.2 OENKOB: TUAPOIN3, ICHATYpallisl, KaUeCTBEHHbBIE PEaKIK Ha OCNKu
5 BEICOKOMOTNIEKYISIpHBIE COSANHEHNUS
OCHOBHBIC TIOHSTHS XWMHH BBICOKOMOIICKYJISIPHBIX COCTUHEHHI: MOHOMEp, IOJNUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPU3AIlNH, CPEIHSS
51 MOJIeKyIsIpHast Macca. OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTMHEHII — MOMHMEPU3AIHs ¥ TOJMKOHICHCAIIIS
OKCIepUMEHTaIbHBIC METOIBl M3YUCHHS BEIIECTB M HMX MpPEBPAIlCHHUl: O3HAKOMJIEHHE C O0pasllaMH NPHPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH,
52 TTacTMAcC, KayaykoB. [loydeHre CHHTETHIeCKOTO KayayKa U pe3HHBI
11 KUIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 TeopeTnyeckrie OCHOBBI XUMUU




IIpoBepsieMblii 3JIEMEHT COePKAHUS

Kon
Xumudeckuii 3jeMeHT. AToM. SIapo aTtoma, H30TONBI. DIeKTPOHHAss 000104Ka. DHEpreTHYeCKHe YPOBHH, IIOAYPOBHU. ATOMHBIE opOuTainy, S-, p-, d-
11 anmeMeHTsl. OCOOEHHOCTH pacHpeneNeHHst 3JIEKTPOHOB IO OpOWTaIs M B aroMax »JJIEMEHTOB IIEPBBIX YETHIPEX IIEPHONOB. ODJICKTPOHHAS
KOH(UTYpaIns aTOMOB
[Tepuonnueckuii 3akon u [lepuoamueckast cucrema xumuueckux 3nemeHToB [[.M. MenneneeBa. CBs3b mepruoanydeckoro 3akoHa u Ilepuonnueckoit
12 CUCTEMbI XUMHUeCKUX AieMeHToB J[.1. MenzneneeBa ¢ COBpEMEHHOM TeOpUell CTpOeHHs: aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKUX
9JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIESCTB IO TPYIIaM U MepruojiaM. 3HaueHUe MePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH
CrpoeHne BemiecTBa. XWUMHYECKAsl CBS3b. BUIBI XMMUYECKOW CBS3M (KOBAJIICHTHAs HEMOJIpHAs W MOJSIPHAS, MOHHAS, MeTaummdeckas). VoHBI:
13 KaTHOHBI M aHUOHBL. MexaHu3Mbl 00pa30BaHMsl KOBaJICHTHOW XMMHUYECKOH CBsI3M (0OMEHHBIN 1 JOHOPHO-aKIENTOPHKIN). BomoponHas cBs3b
1.4 BanenTtHocTs. DnekTpooTpunaTeabHOCTh. CTENEeHb OKUCIEHUS
BewectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIAPHOT'O CTPOEHMA. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA. THUIIbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
15 CBOIMCTBa BEILLECTB OT THUIA KpucTauueckoil peméTku. Ilonarue o qucnepcHbix cucremax. VICTHHHBIE U KOJUIOMIIHBIE pacTBOPBL. MaccoBast 10
BEIIECTBA B PAaCTBOPE
1.6 Krnaccudukanus Heopranmdeckux coequHeHnid. HoMeHKIIaTypa HeOpraHUIeCKIX BEIIeCTB
Xumudeckas peaknus. Kinaccuuxanus XMMHYECKHX peakIMi B HEOPTaHWYECKOW M OPTaHMUYECKOH XMMHUH. 3aKOH COXPAaHEHMS MAacChl BEIIECTB,
L7 3aKOH COXPaHEHMsI ¥ IPEBPALLEHHs] SHEPIUH IPU XUMUYECKUX PEeaKLUIX
1.8 CKOpOCTh peakiu, € 3aBUCUMOCTb OT PAa3JIMYHbIX (JaKTOPOB
1.9 OO6parumele peakun. XuMHIecKoe paBHOBecre. DakTOphI, BIUIIOMINE HA COCTOSIHAE XUMUYeckoro paBHoBecwsL. [Ipuanumn Jle [larense
OnexTponuTHdeckast qucconuanys. CHIIbHBIE U c1a0ble ANeKTpouThl. Cpea BOAHBIX PACTBOPOB BEIECTB: KUCIAsl, HEUTpanbHasd, menovyHas. Peakuum
1.10 HOHHOTO OOMEHa
1.11 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHI
2 Heopranndeckast Xxumust
Hemeramnel. Ilonoxenue nHemeramioB B [lepuoanueckoit cucteme xumuueckux 3iaementoB J.M. MenneneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
2.1 Ddu3nyeckre CBOWCTBA HEMETAJUIOB. AJUTOTPONHS HEMETAJNIOB (Ha MPUMeEpE KUCIIOpoJia, cepbl, Gpocdopa u yriepoa)
29 XUMHYECKHE CBOWCTBA BAKHEHIINX HEMETAIIOB (TaOTEHOB, CEpbl, a30Ta, (ocdopa, yriepoga M KPEeMHHS) M UX COCTUHEHUH (OKCHIOB,
KHCIIOPOJICOJIEPKAIUX KHUCIIOT, BOJOPOIHBIX COeMHEHMI). [[puMeHeHne BaKHEHIIINX HEMETAJUIOB M UX COCTMHEHHUN
Mertamnsl. [lonoxkenne meranioB B [lepuogmueckoil cucteme xumuueckux snemeHToB [I.M. MenaeneeBa. OCOOCHHOCTH CTPOCHHUS HIIEKTPOHHBIX
23 000J1049eK aTOMOB MeTayuIoB. Obmue Guzndeckre cBoiicTBa MeTauioB. CIIaBbl METAIUIOB. DIEKTPOXUMHUECKHUN PsiA HAPSDKEHUH METAJLIOB
94 XWMUYECKHAE CBOWCTBA BaKHEHIIMX METAUIOB (HATPWH, KalWi, KaJbIMi, MarHui, aJlOMUHHNA, IIMHK, XPOM, JKEJIe30, MEJlb) U UX COCIUHCHHI.

O6mme criocoObl NoMyueHHs MeTaioB. [IpuMeHeHne MeTaioB B OBITY M TEXHUKE




IIpoBepsieMblii 3JIEMEHT COePKAHUS

Koxa
2.5 ['eneTnyeckas CBSA3b HEOPTAHUYECKUX BEILECTB, MPUHAMIEKAIINX K Pa3IMUHBIM KjaccaM
3 XuMHS U )KU3HDb
Pose xuMuu B obecriedeHUM SKOJIIOTHYECKOH, SHEPTeTHYECKONW ¥ IUINEBOM 0OE30MacHOCTH, Pa3BUTHH MeIWIUMHBL. [IOHATHE O HayYHBIX METOaax
3.1 MTO3HAHMS BEIIECTB U XUMHYCCKUX PEAKITHA
[Ipencrapiienuss 06 OOIMMX HAYYHBIX IPUHIMITAX MPOMBINUICHHOTO IMOJYYCHUS BKHEHITUX BEIECTB. YEIOBEK B MHUpPE BEIISCTB M MAaTEPHAJIOB:
BOKHEHINTUE CTPOWTEIbHBIC MAaTepUANIbl, KOHCTPYKIIMOHHBIC MaTepHalibl, KpacKd, CTEKJIO, KepamMHKa, MaTepHalibl JJsS JJIEKTPOHHUKH,
3.2 HaHOMaTepuasbl, OpraHUYecKHe
Y MUHEpaJIbHBIE yI00pEeHUs
XuMUS U 37J0pOBbe YeJIOBEKa: MpaBUila UCIIOIb30BAaHUS JIEKAPCTBEHHBIX MPENaparoB, MpaBmiia 0€30MacHOT0 UCIOJIb30BAHUS TPenapaToB OBITOBOM
3.3 XHAMUH B TTOBCETHEBHOM YKU3HU

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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