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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHuss B Poccuiickoit @Penepauuu Ha nepuox 1o 2025 roma» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBIECHHOCTH IIEJI€H, COJCp)KaHMs, PEe3yJbTaTOB OOY4YCHHS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajln3alliid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YyeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHe U MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B IMporpaMMme IO XMMHUH € Y4ETOM CHEHM(DUKM HAyKHM XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyr poJib B COBPEMEHHOU
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOAbI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HSHEPreTHYecKoil, MHUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATOTOBKY OOYyYaroIIMXcCs, HEOOXOAMMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypcbl — «OpraHnuyeckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUHN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUHM U3 o0uIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHONH CHCTEMbI 3HAHHMA
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PACCMOTPEHHUS] BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OO0IIasi 1 HeoOpraHu4decKas
XUMUS» chOpMHUpOBaHA B MPOTrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Aa K H3y4YEHHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCs Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHS OPraHMYECKHUX COCIMHEHHH, a
TaKKe Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenuss 00 M3y4aeMbIX B KypCe€ BEIIECTBAX HAIOTCS B PAa3BUTHU — OT YTJIIEBOJOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoi XHMHUU HOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM YrJiOM 3peHHusi B NpeaMere «XHUMHUf» 0a30BOr0 ypOBHSI paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYECKask XUMHU» OOYJAIOIIUMCS TPEOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIBTYPOJIOTHYECKU M TPUKIAAHONW XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
y4aeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, TT0O3HABAEMOCTb NMPUPOJIHBIX SIBJICHUHN MYTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
YHEPTEeTUUECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpHUAJIOB.

B muiane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS W COIMAIU3ALUUA  OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJABI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAYCHHME /IS PA3IMYHBIX BUOB JACSITEIBHOCTU: PEIICHUS MPO0OJieM, MMOMNCKa, aHAIU3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTtuke npenoiaBaHus XMMUHM Kak Ha YpOBHE OCHOBHOTO OOIIeT0 00pa30BaHUs, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (QOopMUpOBaHHME OCHOB XHMHUYECKOW HAyKH Kak o00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IESIMU WU3y4YeHUs TpeaMeTa «XHUMHUs» Ha
6azoBoM ypoBHe (10 —11 xu1.) ssBASIOTCS:



e (GOpMUPOBAHHE CHCTEMbl XHMHUYECKHX 3HAHMA KakK BaXHEWINEH CoOCTaBIsIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
dbyHaaMeHTanbHBIE 3aKOHBI U TEOPHHM XUMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (¢dopMupOBaHHE U Pa3BUTHE NPEICTABICHUN O HAyYHBIX METOAAX MMO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX JJIsl MIPHUOOpPETEHUs YMEHUI OpUEHTUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHA M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIONEHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJIEHHEM IMpaBHi 0e30macHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTEpUCTUKA LIE€JIEH U 3a7a4 U3y4eHUs MperMeTa B
porpaMMe Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cUCTeMe cpenHero obmero obOpaszoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJbIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HA0OPOM 3HAHUMU, a (PYHKIMOHATHLHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMHM TpenMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanTauus OOy4YaloIIMXCS K  YCIOBUSM  JMHAMUYHO  Pa3BUBAIOLIEIOCS  MUDA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHue Yy O0OyYaroIIMXCs KJIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHMM XUMHUU, a TAKXKE JUIsl OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSTENbHO IPHOOpETaTh HOBbIE 3HAHUS IO XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(OpMALIUA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUYAIOUINXCS ACCOIMATHBHOTO U IOTUYECKOTO MBIIIICHUS,
HaAOJII0IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHUE Y OOydaromuxcsi YyOeKIEHHOCTH B TyMaHHUCTHYECKOW HaIpaBIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHHsI OIbITA UCIIOJIIb30BAHUS MOTYYEHHBIX 3HAHUM JUISl PUHSATUS
TPAMOTHBIX PELIEHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO1miee 4ncino 4acoB, OTBEAEHHBIX JUIS U3y4eHUS XUMHUH, Ha 0a30BOM YPOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).

COAEPXAHUE OBYUYEHUS

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yeckue OCHOBbI OPraHUYECKON XUMHHU

[IpenMer opraHrYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOkKEeHUA. CTpyKTypHble (DOpPMYIBI OpPraHMYECKHX BEIIECTB. [ OMOJOrHs,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEJIMHEHUN (cucreMarudeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIEeCTB, HAONIOJCHHE U ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUM (IJIaBjIeHUE, OOYTIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKME U XHMMHYECKHE CBOICTBa (peakuuu 3aMelieHus u
TFOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIne
NPEJICTaBUTENIN QJIKEHOB: (U3MUECKHEe M XUMHUYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIoreHUPOBAHMUS, THAPATAIIMH, OKUCIICHUS U TIOTMMEPHU3alliN ), TIOJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u metmnOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noauMepusanuu). [lodydeHrne CHHTETHYECKOTO KayuyKa U pe3HHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUM psa. AlLETUNIeH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIy YIUVIEBOJOPOJaMH,
MPUHAJICKALIMMHI K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble HE(TAHbBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TeperoHka, KpEeKUHT
(TepMuyUecKHid, KaTaduTUYECKUil), nupoau3. [IpoaykTel nepepadboTku HeTH, UX PUMEHEHHUE B
MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOYyKTHI €ro nepepaboTKu.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3liaMu TiacTMacc, KaydykoB U pe3uHbl, Koywiekiuu «HedTe» u «Yronb», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MIOJIyYEHUE 3TUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakimuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOTO BEIIeCTBAa WM NPOAYKTAa peaklUH MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WJIU IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranndeckue coelMHeHUs




[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PHU3UYECKHUE U
XMMHUYECKHE CBOICTBA (pEakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIHMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeMCTBUE CO IMIETOYHBIMU METaJlJIaMU, Ka4eCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpnerugsl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpOeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJIECHHUS, KAa4€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi M YKCYCHAsl KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoIdydeHHe M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbplla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX Molollee aeiicTBre.

Crnoxnble dpHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

YrieBoabl: cocTaB, Kiaccuukanus yriieBoaoB (MOHO-, AU- U mojaucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHune amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHWE, OpOKEHUE TIIIOKO3bI), HAaXOXKJICHHE B IPUPOJE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHHe Kpaxmaia U LeJUTI0I03blI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MPEBpallleHHil: NpOBEJeHNE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
cnupToB (B3auMopelcTBue rmuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoThI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMUECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMnMHA). buonormueckoe 3HaueHue
amMHHOKUCIOT. [lentumapt.

benkm kak NpupOIHBIE BBHICOKOMOJEKYJSIpHBIC coeanHeHus. [lepBuuHas, BTOpHYHAs U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa O€JKOB: THUIPONIU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONMCAaHHUE JEMOHCTPALIMOHHBIX OMBITOB: JAEHAaTypalusi OENKOB NpH HarpeBaHWU, IBETHHIE
peaxiuu OEIKOoB.

BbicokomoiiekyasipHbIe cOeJUHEHHS



OcCHOBHBIE TIOHATUS XHUMHUU BBICOKOMOJEKYJISIPHBIX COEOUHEHHMI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENECHb IOJIMMEPHU3alUH, CPEOHSAs MOJIEKyJspHass Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIS U MTOJIMKOHEHCALINS.

OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YECHHs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEePUOAUYHOCTb, HAONIOJCHUE, HW3MEpPEHUE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®uznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BelleCTB B OpraHu3me, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOILKUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XMMHHU

XuMHUECKUH 3reMeHT. AToM. Sapo aroma, H30TOMBL. DJIEKTPOHHas 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/IeHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHQUTypalusi aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuommueckas cucrema XUMHYECKUX dieMeHTOB [JI. U
MengeneeBa. CBs3p nepuoOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHENW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BELECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 00pa3oBaHUsl KOBaJEHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENbHOCTh. CTeNeHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO WU HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

IlonsiTHEe O AMcHEpCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1ot
BEILIECTBA B PaCTBOPE.

Knaccugukamus Heopranumueckux coequHeHui. HomeHkmatypa HeopraHMYecKHX
BEIECTB. ['€eHeTHyeckas CBsSI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakUUuid B HEOpraHUYecKoW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHMs U IIPEBpAILECHUS
JHEPrUU NPU XUMHUYECKUX PEAKIUAX.



CKOpoCTh peakinuu, e€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoOBecHe. (DAaKTOpbI, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponauTnueckas aucconuanus. CunbHble U crnadble 37eKkTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabimun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zyueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalll3aTropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILECTB C INOMOUIbIO YHUBEPCAJIBHOIO MHIMKATOPA, pEaKLUu
MOHHOTO OOMeHa), MpOoBeJIeHUE MPaKTHUUECKOil paboThl «BnusiHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnsbie 3agaun.

Pacuérbl 10 ypaBHEHHUAM XUMUYECKUX PEAKIUIl, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHSATHUS «MACCOBas J0JI BEILIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucremMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAJIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAIUIOB (TaJOTCHOB, cephl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOJICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. [lonoxenue merainos B [lepruoaudyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEHUI
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPUM, KaJlWid, KajbI[MHd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue crocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPELIEHUE SKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIEeHMEe W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Macchl BemiecTBa MM 00bEMa ra3oB MO H3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00BEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMHM B 00ecTieYeHUN IKOJIOTUYECKOM, SJHEPreTHYeCKO! U MUIIEBON Oe30MacHOCTH,
pa3BUTUU MenuuuHbL. [loHATHE O Hay4YHBIX MeETOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIIJIEHHOTO MOJy4YeHUs
BAKHEMIIMX BEILIECTB.

YenoBek B MHpe BEHIECTB W MaTepUajoB: Ba)KHEHIIME CTPOUTENIbHbIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPACKH, CTEKJI0, KepaMUKa, MaTepuaibl i DJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcKHe U MUHEpaIbHbIE yI0OpEHHUSI.

XvMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MacHOr0 KCIOIb30BaHMsI IPENnapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HHU.



MexnpeameTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPraHMYECKOW XWMHH B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTUM, SBISIOUIMXCA CUCTEMHBIMU JJI OTIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHUsd,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MNEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, HU30TOI,
pPaZo0aKTUBHOCTb, MOJIEKYJia, SHEPreTUYECKUIl YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBa, PU3NYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTbD.

buonorus: kneTka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMUYECKass  MPOMBINLIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENBbHBIX MaTepuaios, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIIICHHOCTh, (papMareBTU4YecKasi IMPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYCCKHX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaoB, 3JIEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOIPAMMLBI 110 XUMHWU HA
HbA30BOM YPOBHE CPEJIHEI'O OBILEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYy4aroIIMMUCS
pOrpaMM CpeaHero obmero odopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
Hay4Hno-meTonuueckoil OCHOBOM sl pa3pabOTKM IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOEHHUS
IIPOrpaMM CpeHEro 00I1ero 00pa30BaHus ABISETCS CHCTEMHO-/IEATEIbHOCTHBIA MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ylbTaToB OCBOEGHMS npeaMmeTa «XHMHs» Ha YpPOBHE CpeaHero oobiiero oOpa3oBaHMs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKONW TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYMe MOTUBALMU K 00yUEHUIO;

LeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHON CHUCTEME XUMHYECKOIO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYyJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MpenMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yu4eOHOIl M BOCHIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBHM C T'YMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPaBUIAMU MOBEICHMS,
CIOCOOCTBYIOLIMMH IpOLIecCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYyYaloIMXCs M0 pealu3aluu
IPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:



1) rpamIaHCKOr0 BOCIUTAHMS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MIPEACTABICHUS] O COLMAIbHBIX HOpPMAax M IpaBUiIaX MEKJIMYHOCTHBIX OTHOIICHHWI B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATEIbHBIX 3314, BBIMOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPH aHAJIM3E PA3INIHBIX BHJIOB YUYEOHOU JEATEIHLHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUS .

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJICAMI0 OTEUYECTBEHHOM
XUMUU;

YBOXCHHSI K IPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIXKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTENbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHU U TOCIEAYIOUIEM aHAJIU3€
nH(OpMaIK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XUMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHUPYICh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJECHHWE W TIOCTYNKH CBOMX TOBApPHUIICH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEICTBUM 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofieHHs] MpaBuiI 0€30MacHOrO OOpalleHUs] ¢ BEUIECTBAMH B OBITY, NMOBCEIHEBHOMU
JKU3HH U B TPYOBOU JEATETbHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATUS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJS,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATEILCKON JICSITEIIBHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COLHUATBbHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPHUH OOpa30BaHMs,
Oynymieil mpodeccnu U peanuszanui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa,

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

HKOJIOTMYECKH IIeJIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIIeM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
PalMOHAIBHOTO MPUPOIONOJIB30BAHNS;



AKTUBHOI'O HENPUATHS JCUCTBHM, MPUHOCAIIMX BPEL OKPYXKAIOIIEH NPUPOIHOW CpEAE,
YMEHHMsI MPOTHO3UPOBATh HEOIAroNpHUsATHBIE SKOJIOTHYECKHUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JIEATENIbHOCTH  DKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MO03HABATEJILHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHUKE, CHOCOOHOCTH ¥ YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHON MPAKTUKU;

MOHWMAHUS CHEIU(PUKA XUMUU KaK HAyKH, OCO3HaHUsA e€ poiau B (OPMHUPOBAHHUU
paloHaIbHOIO HAYYHOI'O MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €IMHCTBE IMPUPOABI M YEJIIOBEKA, B IMO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH H
pelieHny IpobiieM COXpaHEeHHUs TPUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MHUIIEBOM M HKOJIOIMYECKONW Oe30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
00€eCTIeueHNN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJ0B IO3HAHHS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIOJIb30BATh MOJy4aeMble 3HAHUS AJIs
aHajan3a U OOBSICHEHHUs SBJIECHUU OKPYXAIOLIEro MUpa U MPOUCXOMSIINX B HEM H3MEHEHUH,
YMEHHUsI J1eJaTh 000CHOBAaHHBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIb30BaTh XMMUYECKUE 3HAHUS [Tl PELICHUS TpoOiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K IMTO3HAHUIO U UCCIIEN0BATENBCKOMN AEATEIBbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEpPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW 1O XUMHUHM B COOTBETCTBUHU C IKU3HECHHBIMHU
MOTPEeOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mpodeccHoHambHOU
JIEATEIIbHOCTH.

METANPEAMETHBLIE PE3YJIbTATDBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero o0mero o0pa3oBaHus BKIIIOYAIOT:

3HauUMMBbIe N7 (HOPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOIMIUXCS MEXKIUCHUTUTMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sIBICHUE, MPOLECC, CUCTEMA, HAY4YHbIH (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUSs, HCCIEI0BaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHbIe), oOecreunBaromue (opmupoBaHue (QYHKIIMOHATBHOW TPAMOTHOCTH W
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYYaIONIUXCSl  HCMOJb30BaTh  OCBOCHHBIE  MEXIMCIUILTHHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIC Yy4YeOHBIC IEHCTBHS B IIO3HABATEIILHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHBIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OsJiaieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:



1) 6a3oBble JIOTHYeCKHE TeHCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJIM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpeneNaTh LeJNU AEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHUW NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIAThH
XapaKkTepHble INPU3HAKK TIOHATHUM W yCTaHaBIMBaTb HUX B3aUMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOLIUE MTOHITUSA AJIs1 OObSCHEHUSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMHUYECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTh JIOTUYECKUE PpaACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, II0 aHAJOIHH),
BBISBJISAT 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOJIb3yeMble B XUMUM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — 0pU peleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3ajay, NPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUI;

dopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHMS, WCIIOJIb30BATh IIOCTABJIEHHBIE U
CaMOCTOSITENILHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMHUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IUIAHUPOBAHUS M IPOBEIEHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 32 XOJOM IPOLIECcCa, CAMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOEIaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeI0BAaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
OPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHUKAaX HHGpopManuu (Hay4HO-TIOMYJsSpHas
JauTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO Ppa3IWYHBIX BUIAOB M (OPM TNPECTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jiMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopManuu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeIEHHOTO THIIa;

pUOOpEeTaTh OMBIT MCHOJB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4yHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uHpoOpMalell: MPUMEHSATh MEXKIpeIMeTHble ((U3NUYecCKue M MaTeMaTHYecKue) 3HAKU H
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY OOCYKIaeMOi TEMBbI B XOJi€ AUAIOra W/WIN AUCKYCCHH,
BbICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;



BBICTYIIATh C MpPE3CHTAIMel pe3yJIbTaTOB MO3HABATEIBLHOM AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro MpoekTa M (OPMYIHPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

OsJaieHne YHUBEPCAJIBHBIMH PeryJssTHBHBIMU e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO NEATEIBHOCTD,
ompenenss e€ eI W 33aJa4d, KOHTPOJIHUPOBATh M MO MEpe HEOOXOJAMMOCTH KOPPEKTUPOBAThH
npeUiaraéMblii alrOPUTM JICHCTBUN TPU BBIOJHEHUM YYEOHBIX M MCCIEOBATEIbCKUX 33734,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOCW JICATEIBHOCTH Ha OCHOBE CaMOaHAIM3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW s
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJHOM Cpeae;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
MOHSTUS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPHULIATETIBHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpall€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, pajuKanl, HU30MEpHus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOAOPOABI, KHCIOPOA U a30TCOJEPIKALINE COCIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUEe B OCHOBE MOHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAaKTHUYECKOM IEATENBHOCTH YEI0BEKa,

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOEHUS U
MPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JUJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (OpPMYNI OPraHUYECKUX BEILECTB
Y YpPaBHEHUN XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKHX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHEeHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXAlllde COCIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHs Mo cucteMarmdeckorr HomeHnkmatype (IUPAC), a Taxxke
NOPUBOANUTH TPUBHAJbHBIE HA3BAaHHUS OTIECIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTajabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIOTA, III0OK03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);



c(OpPMUPOBAHHOCTh YMEHHUS OIPEACTATh BHUIbI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OPraHUYEeCKHX
BetiecTB A. M. byrtnepoBa st 00bsICHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENICH Pa3IMYHBIX KIIACCOB OPraHUYECKUX BEIICCTB
(MeTan, 3TaH, STWJEH, NPOMWIEH, ameTWwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STWICHTIUKOIb, TIUIEPUH, (PEHOJ, aleTalbJACTHI, MypaBbUHAs U YKCyCHas
KHUCITIOTBI, TJIOKO3a, Kpaxmall, IeJUII0JI03a, aMHUHOYKCYCHAas KHCJIIOTa), WILIIOCTPUPOBATH
TEHETHUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHUMHUYECKUX PEaKIUl C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO CHIPBS
(HedTh, MPUPOMHBIA Ta3, yroyb), CIOCOOBI WX MEPepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKIHUHU I10 H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MJIHM MPOJTYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOI 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHWMHU MPH H3YYCHHHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofeHUe, U3MEpPEHHUE, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KU3HEHHBIX CUTYalIUAX, CBI3aHHBIX
C BEIIECTBAMU U MX NIPUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYNoil u
71a00paTOpPHBIM 000PYZAOBAaHHEM, a TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATE XHUMHYECKUH JKCICPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U U3YYEHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMM OpPraHMYECKUX BEIIECTB, JCHAaTypauus OeIKOB Ipu
HarpeBaHUU, I[BETHBIE PEAKIIMU OETKOB) B COOTBETCTBUU C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHUuu ¢ BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OPYI0BaHUEM, MPEJACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (GopMe 3amucH ypaBHEHUH COOTBETCTBYIONIMX pEaKIUuil u
(GbopMyIHUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTepHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh TMpaBWiIa HKOJOTMYECKH IIeIeCO00pa3HOro
NOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karolled MPUPOIHON Cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbici mnokaszarens [IJIK, moschate Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEJOTBPAIICHHUS] UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsE 00YYaroNIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CIA0OBUAAIIMX OOYYAIOIUXCS: YMEHHE WCIONb30BaTh penbedHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas M HeopraHudeckas XUMHs»
OTPAXKAIOT:



c()OPMUPOBAHHOCTh TPEIACTABICHUN: O XHUMHUYECKOH COCTaBISIONICH €CTeCTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW s
pelieHusT NPAaKTHYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
310POBBIO U IIPUPOJHON Cpeae;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTb, CTEIEHb
OKHUCJIEHHS, XUMHMUYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHuid, pacTBOp,  DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH [l WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHMWS W MNPEBPALLEHUS 3HEPrUU MPU XUMHUUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKUH S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJIICHHH,
(dakToJIOrMYecKre CBEJCHUSI O CBOWCTBAX, COCTaBE, MOJIYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON I TEIHLHOCTH YEIO0BEKa,

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTEPHBIC NMPU3HAKK MOHSATUH, YCTAaHABIMBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY JIJISI COCTABIICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMUYECKUX PEAKIUI, CHUCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPraHUUYECKMX BEHICCTB (yrapHblii Tas,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTb, HErami€Has W3BECTb, IUThEBas COZa, MUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYeCcKasi, BOJOPO/HAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMIH;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeTuHEeHUN (IpOCThIe BEIECTBA — METAJUIBI U
HEMETAaIlIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COTH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHPOBATh €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 neprnoaoB Ileprnoanyeckoi cucteMbl XUMHUYECKUX 311eMeHToB /1. U.
MeHnneneeBa, HCIOJIb3Ysl TOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIIN», «IHEPTETUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucteMbl XMMHUECKUX 31eMeHToB [[. .
Menneneena;

c(OPMUPOBAHHOCTh YMEHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIACCOB, IOATBEPXkAATh CYIIECTBOBAaHUE
TEHETUUYECKON CBA3M MEXJAY HEOPraHWYECKMMH BEIIECTBAMU C ITIOMOIIBI YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

c(OpPMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
npu3HakaM (YHCIIy W COCTaBy pEarupyronmx BEHIECTB, TEIIOBOMY J(MQEeKTy peakiuw,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAaKIMU, YIaCTUIO KaTallu3aTopa);



c(OPMHPOBAHHOCTh YMEHUN COCTABISATH YPABHEHUS PEaKIUil Pa3IMYHbIX TUIIOB, OJHBIE
U COKpAIllEHHbIC YPAaBHEHUS PEAaKLMN MOHHOTO OOMEHa, YUYUThIBasl YCJIOBUS, MPH KOTOPBIX ATH
peaKuuu UayT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUI IPOBOAUTH PpEAKLUH, NOATBEPXKAAIOLIME KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIINTEIBHO-BOCCTAaHOBHTEIBHBIX
peaKuMii HOCPEICTBOM COCTABICHMSI EKTPOHHOIO OajaHca 3TUX PeaKIUi;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH PEaKkluu OT
pasin4HbIX (PAKTOPOB; XapakTep CMEIIEHUs XWMHUYECKOr0 paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [lartense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpPMUPOBAHHOCTh
npeacTaBieHuit 00 OOIIMX HAyYHBIX MPUHIMIAX U IKOJOTHYECKUX IpobiieMax XMMUYECKOIo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH BBIYMCICHUS C MCIOJb30BAaHMEM IOHATHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHWH Ta30B NPU XHUMHUYECKHX
peakIMax, Macchl BellecTBAa UM 00bEMA Ta30B 10 W3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEHIECTB, TEIUIOBOTO 3(deKTa peakunu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILECHUSI U COXPAHEHHS SHEPTUH;

c(OpPMUPOBAHHOCTh YMECHHI COOJIO/IATH MpaBUiIa MOJB30BAHUS XUMHUYECKOW TOCYION U
1a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBUiIa OOpAIIEHUs C BEIECTBAMHU B COOTBETCTBHH C
WHCTPYKIHUSMU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3znoxeHue meEpoKcHaa BOAOpPOAa B HPUCYTCTBUM KaTalu3aTopa, ONPEIEICHHUE CPENbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro OoOME€Ha, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHUE IKCIEPUMEHTAIbHBIX
3amay no temaM «Mertamib» U «Hemeramisl») B COOTBETCTBUM C MpaBHJIAMU TEXHUKU
0€30I1acCHOCTH MPH 0OpallleHUH C BELIECTBAMH U JIAOOPaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATh
pe3ynbTaThl XMMHMUYECKOTO HKCIEpUMEHTa B (pOopMe 3amuch YpaBHEHHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, WHTepHET u
IPYTHX);

c(OPMHPOBAHHOCTh YMEHHMM COOJIOJaTh TpaBMiIa SKOJIOTMYECKH Ie1eco00pa3HOro
NOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
onpeeNEéHHBIX BELIECTB, MOHMMAas cMbIch nokasarens [1/IK, moscHsTh Ha mpuMepax crnocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEIIOBEKA;

JUIst 0Oy4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J10POBbS: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHMUS BEIECTB U XMMUYECKUX SIBIICHUH;

JUISL  CIIETBIX M CJa0OBUAAIIMX OOYYaIoOIUXCsS: YMEHHE MCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM Kourpossupie | Tpaxtuseckie (undgposbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypes
Pa3nes 1. Teopernueckue 0CHOBBI OPraHUYeCKOH XUMUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro o pasneny 3
Pa3nes 2. YrieBogopoabl
2.1 [IpenenbHbIe YTII€BOIOPOALI — ATKAHBI 2
29 HenpenenbHble YrIIeBOAOPOIbI: ATKEHBI, 5 1
aJIKaIMCHBI, AIKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1
WX mepepadoTKa
Hroro o pasneny 13
Pa3nen 3. Kuciaopoaconep:kanue opraHu4ecKue CoeTHHEHHs
3.1 Criupter. @enon 3
32 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 7 1
Crnosxubie 3¢upsl
3.3 VraeBoasl 3 2
Hroro o pasneny 13
Pasznea 4. A3orconepxaiye opranHnyecKue coeIuHeHust
4.1 AMuHBI. AMUHOKHCIIOTEL. bemkn 3
Hroro 1o pasneny 3

Paspnen S. BeicokoMoOJIeKRyIsIpHbIE COeIHMHECHUS




5.1 IInactmaccel. Kayuyku. Bojgokna 2
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 3 2 |
11 KJIACC
KoJsnvecTBOo 4acoB JJIeKTPOHHBbIE
Ne i/ HanmeHnoBaHue pa3aesioB U TeM Kourpoanuie | Tpaxruseckire (uudposBbie)
NPOrpamMmbl Bcero paBoTLI paBoTLI ggE;;(c):IaTeanme
Pasznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOrooopasue 4
BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro o pazneny 13
Pa3nen 2. Heoprannuyeckasi xumms
2.1 MeTaisl 6
2.2 Hemerannsl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTAHNUYECKUX 9
BEIIIECTB
Nroro no pazgeny 17
Pasnen 3. Xumus v :Ku3Hb
3.1 | XUMUs U KH3Hb 4 | |
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITTPO'PAMME 34 2 | 3 |
HNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne | Tema ypoka KoJunyecTBo 4yacoB | Jara | JJIeKTPOHHbIE




n/n HU3y4eHust ugposbie
KonTpoabubie | IlpakTuueckue y ungp
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 [IpenMer opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoOeHUs OPraHUYECKUX
2 coenuaeHuit A. M. byrieposa, eé 1
OCHOBHBI€E I10JIO)KEHHUSI
[IpencraBnenue o knaccupuxanuu
3 opraHnueckux Bemiects. Homenkiarypa 1
(cucremaTHyecKasi) U TPUBHAJIbHBIE
HA3BaHUS OPraHUYECKHX BEIIECTB
4 CrapToBasi KOHTpOJIbHAs paboTa 1 1
5 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
6 Mertan u 3TaH — NpoCTEeUIINe 1
IIPEJICTABUTENIN AJIKAHOB
7 AJIKEHBI: COCTaB M CTPOCHUE, CBOKWCTBA 1
8 OTHJIEH U IPOIUIIEH — MPOCTENIINE 1
IPEJICTAaBUTENIN ATKEHOB
9 [TpakTrueckas padota Ne 1. «Ilonyuenue 1 1
ATWJIEHA U U3YYEHHUE €0 CBONCTBY
Ankanuensl. byraguen-1,3 n
10 metunoyramuen-1,3. [lomyuenue 1
CUHTETHYECKOTO KayuyyKa U pEe3HHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH
11 CTPOEHUS, TOMOJIOTHYECKHUM Psi. 1
AneTnieH — MPOCTENIINN TPEICTaBUTEND
AJIKUHOB
12 Belunciienys o ypaBHEHUIO XUMHAYECKON 1




peakiuu

Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh

13
apeHoB

14 ['eHeTnyeckas CBSI3b YIIEBOIOPOAOB,
NPUHAIISKANINX K Pa3IMYHBIM KJIaccam
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB:

15 MIPUPOIHBIN Ta3 U MOMYyTHbIC HePTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB:

16 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC
ras3pl, He)Th ¥ MPOJYKTHI €€ mepepaboTKu

17 [IpenenpHBIC OHOATOMHBIE CITIUPTHI:
METaHOJ 1 3TaHoJ. BomoponHas cBs3b

18 MHoOroaTroMHble COUPTHI: STUIICHTIIKOJIb
U TJIMLEPHUH

19 @DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE
Y XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE

20 Anbneruasl: GopManbIaeTua u
areTajbpIerun. AeToH

21 OMHOOCHOBHEIE TTpeeNIbHBIE KapOOHOBBIE
KHUCIIOTHI: MypaBbHHAs M YKCYCHAS

29 [Tpaktuyeckas padora Ne 2. «CoiicTBa
pacTBOpa YKCYCHON KHMCIIOTBI»
CreapuHOBas U OJIEWMHOBASI KUCIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MpL1a Kak COJTM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE
CrnoxHuble 3(hUpbl Kak MTPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHM3 CIIOKHBIX

HpoB




JKupsl: Tunponns, NpuMeHEeHuUE,

26 1
OuoJstornueckasi pojb )KHPOB
VYTIIeBOIbI: COCTaB, KiTacCHU(pUKAITHSI.
27 Baxkneiimue npencraBuTeNn: IIH0K03a, 1
bpykTO3a, caxaposa
28 Kpaxman u memmroso3a Kak IpupoaHbIC 1
TIOJIUMEPHI
29 HroroBas KOHTpoJIbHAs paboTa/ 1 1
Bcepoccutiickast mpoBepodHas pabota
OO0m1as XxapakTepuCTHUKa a30TCO ISP KAIINX
30 OpPTaHWYECKUX COCIMHCHUI / 1 1
Bcepoccuiickas mpoBepodHas pabota
31 AMUHBI: METHJIAMUH U aHUJIMH 1
AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpPTaHWYECKHUE COCTUHEHUS, X
32 ouosiornyeckoe 3Hauenue. [lenruasl. 1
benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUSI
33 OCHOBHBIE TIOHATHS XUMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 1
IInacTmaccel, KaydyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 3 2
ITPOI'PAMME
11 KJIACC
KoJsmnuecTBo yacos JJIeKTPOHHBIE
Ne Tema vDoKa K - Hara uudposeie
n/n yp Bcero OHTPOJTLHBIC paKTHiecKkne u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI

pecypcbl




XUMUYECKUH AIEMEHT. ATOM. DIIEKTPOHHAs
KOH(UTYypalysi aTOMOB

[Tepuonuueckuii 3akon u Ileprnonnueckas
cHucTeMa XMMHUYeCKux amemMeHToB [1. U.
MenpeneeBa, X CBsI3b C COBPEMEHHOU
TEOPHUEN CTPOCHUSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEePUONYECKOT0 3aKOHA U CHCTEMBbI
xumudeckux ayemeHToB .. Meneneena B
pa3BUTHUU HAYKH

CTpOGHI/Ie BelecTBa. XuMHuecKas CBA3b, eé
BUJbI;, MCXaHU3MBI O6p2130BaHI/I$I
KOBAJICHTHOH CBSI3U. BO,I[OpOI[HaH CBA3b

BaneHTHOCTBb. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHnus. Bemniectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

IToustue o AUCTICPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COeAUHEHUN. [ eHeTnyeckas
CBSA3b HEOPraHWYECKHUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHW4YECKOW U OPraHNYECKON XUMUH.
3aKOH COXpaHEHMS MACChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILECHHS SHEPTUU IIPH
XUMUYECKUX PEAKLUAX

CkopocTb peakuuu. OOpaTUMble peaKIiH.




XUMHUUYECKOE PAaBHOBECUE

10

[Tpaktuyeckas padora Ne 1. «Bnusaue
pa3nYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnexTponuTruecKkas auccoruanus. [lonstue
0 BOJIOpoIHOM Tokazarene (PH) pactropa.
Peakiiuu nonnoro oomena. I'nyipoinus
OpPraHMYECKUX M HEOPraHNYECKHUX BEIIECTB

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu. Ilonarue o6 anexTponauze
pacriaBoB U pacTBOPOB CoJieit

13

KonTponbHas pabota no pazaeny
«TeopeTnueckne OCHOBBI XUMHUH)»

14

Merautbl, ux nosioxenue B [lepuoanueckoii
cucTeMe Xummudeckux anemeHTos 1. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue hu3ndecKrue CBOMCTBa
METaJIJIOB

15

CrnnaBel MeTaIOB. DIIEKTPOXUMUYECKUH Pl
HanpsHKeHUH MeTalyIoB

16

XHMHYECKHE CBOMCTBA BaXKHEHUIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablluid, MarHui,
AIIOMUHUN) U UX COCTUHEHUN

17

XHUMHUYECKHE CBOWCTBA XpOMa, MEAU U UX
COE€IUHEHUN

18

XnMH4yecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHECHUN

19

IIpakTruyeckas padora Ne 2. "Perenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeEMe
«Metanae"

20

Hewmeramibl, ux 1onaoxeHue B
[Tepronnueckoit cuCTeMe XUMUYECKUX




anemeHToB 1. Y. Meneneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®du3nyecKre CBOMCTBAa HEMETAILIIOB.
AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpOJIa, cepbl, hocdhopa u yriepoia)

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPbl U UX
COE€TUHEHUN

23

XuMHUYecKre CBOMCTBa a30Ta, ochopa u ux
COETUHEHUN

24

XHUMHUYECKHUE CBOICTBA yriepoaa, KpeMHUS U
HUX COeIUHEHUN

25

[IpuMmeHeHne BaXHEUIINX HEMETAVIOB U UX
COETUHEHUN

26

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
Teme «HemeTramnsly. Beranuciaenus mo
YPaBHEHUSIM XUMUYECKHUX PEaKLUUN U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemienue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe
"HemeTansl"»

28

Wrorosas koHTpoJibHAs paboTa

29

HeOpFaHI/I‘IGCKI/Ie " OPTraHUYCCKUEC KUCIIOTHI.
HeopraHqucm/Ie 1 OPTraHUYCCKHUEC OCHOBAHU A

30

AmdoTepHble HEOpraHU4ecKue 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Ponp xuMun B 00eciedeHN SKOJIOTHYECKOM,
OHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH,
Pa3BUTHU MEAUITUHBI

32

[IpencraBienust 06 00IMX HAYYHBIX




MPpUHOHUIIAX IPOMBIIIJICHHOT'O IMOJTYUYCHUSA
BayKHEHIITNX BE€IICCTB

33 UenoBek B MUPE BEIIECTB U MATEPHAIIOB 1
34 XUMHS ¥ 3J0POBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaAMMBbI CpeIHero 001ero od0pa3oBaHus

1

Teopernueckre OCHOBbI OPraHN4eCKOW XMMHUU

1.1

CdopmupoBaHHOCTH MIPEACTaBICHUI 0 XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMUU
B TIO3HAHWM SIBIICHUU MPUPOABI, B (HOPMHUPOBAHUH MBIIIICHHUS U
KyIbTYpPbl ~ JIMYHOCTH, €€  (QYHKIMOHAIBHOH TPaAaMOTHOCTH,
HEOOXOIMMOM ISl pElICHHS MPAKTUYECKUX 3a/1a4 M SKOJOTHICCKH
000OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBI0 M MPHUPOJHOMN
cpene

1.2

Brnanenue cucremMoll XMMHYECKMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIAraroIme MTOHATHUS (Monexyina, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs CBSA3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM OOBEM, YIIEepOIHBIA CKeNeT,
(GyHKIIMOHANBHAS ~ TPYINA, paJAWKaN, HW30MEpHUs, H30MEPHI,
TOMOJIOTUYECKHI psAZl, TOMOJIOTH, YIJIE€BOAOPOABI, KUCIOPOA- H
a30TCO/ICpKAIINE COSTUHEHNUS, OMOTOTUYECKH aKTHBHBIC BEIIECTBA
(yrmeBombl, >KUpBI, O€IKH), MOHOMEp, IOJHUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHS); TCOPUU U 3aKOHBI
(Teopuss XMMHYECKOTO CTPOEHHUs OpraHuyeckux BemiecTB A.M.
ByrtnepoBa), 3aKOHOMEPHOCTH, CHMBOJWYECKUNU S3BIK XUMHUH,
(akToNornuecKue CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJYYCHUU U
0€e301acHOM  KCTIOJIb30BAHUM  BAKHEHIIMX HEOPTaHUYECKUX |
OpPraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKOW AESITETbHOCTH
JeJIOBEKa

1.3

CdopmMupoBaHHOCTh YMEHUI BBISABIATH XapaKTEpHbIE NPHU3HAKU
MOHATUM, YCTAHABIMBAaTH HX  B3aUMOCBA3b, HCIIOJI30BATh
COOTBETCTBYIOIIME IOHATUSA IPU ONMCAaHUU COCTaBa, CTPOEHUSA U
IIPEBPAIICHUI OPraHMYECKUX COCIUHEHUN

14

C(OPMHPOBAHHOCTE ~ YMEHMH  HUCIOJNB30BaTh  XUMHUECKYIO
CUMBOJIMKY JUIl COCTABJIEHMS MOJIEKYJISIDHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaméHHON) (OpPMYNl OpPraHMYECKUX BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN, N3TOTAaBIMBATh MOJEIN MOJIEKYJI
OPraHWYECKUX BEIIECTB M1 WUIIOCTPALMUA HMX XUMHUYECKOrO M
IIPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopMHpoBaHHOCTh YMEHHI yCTaHaBIMBAaTh MPUHAIJIEKHOCTh
M3YYCHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymme) coeauHeHud (yriaeBOJOPOIbI,
KHCIIOPOJ U a30TCOJEpPIKAIINE COSIUHEHUs, BBICOKOMOIIEKYISIPHBIE
COCNMMHEHMS), JaBaTh WM Ha3BaHUS IO CHCTEMaTHYECKOMN

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTb YMEHUS ONPEAEIATh BUAbI XMMUYECKOH CBSA3H
B OpPraHMYeCKHUX COEUHEHMIX (OJMHApHbIE U KpaTHbIE)

1.6

ChopMHpOBAaHHOCTh yMEHHS TPHUMEHSTH: TMOJIOKEHUS] TEOpUHn




cTpoeHuss opranudeckux BemectB A.M. bBytnepoBa  mis
OGT:SICHGHI/IH 3aBHCHUMOCTH CBOMCTB BCIICCTB OT HX COCTaBa H
CTPOEHHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB

Yrneponmopoasl.  Kucnopomacomepxarue ©  a30TCOAEpIKalIue
OpraHUYEeCKUE COCANHEHUS. BEICOKOMOJIEKYIISIPHBIE COSTMHEHUS

2.1

ChopMupoBaHHOCTh YMEHHI MPHUBOIUTH TPUBUATHHBIC HA3BAHUS
OTJICIBHBIX OPTaHMYECKHUX BEIIECTB (STUJICH, MPOIMMIICH, alleTHIICH,
ATWICHIJIUKOJIb, TTUIEPUH, (eHol, (GopMambIeTHI, aleTaabIeTusl,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJICHHOBAs KHCIIOTA,
CTeapuHOBAsl KUCIIOTA, TIIIOK03a, (PpyKTO3a, Kpaxmal, MeJUTFJI03a,
TJTAIIVH )

2.2

ChopMHUpPOBAaHHOCTh YMEHHUI XapaKTEPH30BaTh COCTAaB, CTPOCHHE,
(bI/I3I/I‘-IeCKI/I€ U XUMHWYCCKUC CBOﬁCTBa THUITNYHBIX HpCIICTaBHTeJIGfI
Pa3IMYHBIX KJIaCCOB OPraHUYECKUX BEIICCTB (METaH, 3TaH, 3THJICH,
MPOMWIEH, aneTuiieH, OyraaueH-1,3, metundyraauen-1,3, 6eHzomn,
METaHOJI, 3TaHOI, STUJIEHITIUKOJIb, TJIMLEPHH, dbeno,
alcTaabacrua, MypaBBI/IHaFI nu YKCYCHEUI KHCJIOTBI, TIJIFOKO3a,
KpaxMaJl, [[eJUTI0JI03a, aMHHOYKCYCHAsl KUCIIOTA)

2.3

ChopmMupoBaHHOCTE YMEHHUS WJUIIOCTPUPOBATH T'€HETUYECKYIO
CBSI3b MEXK/JY TUIIMYHBIMHU IMPEACTABUTEISAMH PA3JIUYHBIX KJIACCOB
OpPraHUYECKUX  BEIIECTB  YPAaBHEHUSMU  COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi

2.4

CpopMUpPOBAaHHOCT, ~ YMEHHS  XapaKTepU30BaTh  MCTOYHUKH
YIIEBOJIOPOAHOTO ChIPbs (HEDTH, MPUPOIHBINA ra3, Yrojb), CIIOCOOBI
WX TepepaboOTKH ¥ TPAKTUYECKOE IMPUMEHEHHE IPOJIYKTOB
nepepaboTKH

XUMHUS U )KU3HL. PacuéTrl

3.1

ChopmupoBaHHOCTh YMEHUH BIAAeTh CHCTEMOW 3HaHHA 00
OCHOBHBIX METOJIaX HAYYHOT'O TMO3HAHUSA, HCIOJIb3yEMbIX B XUMHH
MpPU W3YYEHUU BEIIECTB M XMMHUYECKUX SIBICHHN (HaOIroAeHHe,
W3MEPEHHE, OKCIEPUMEHT, MOJECIHPOBAHMUE),  HCIIOIH30BaAThH
CUCTEMHbIE XUMHUYECKHE 3HAHUA M TPUHATUS pEIIeHWd B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMU U
WX IPUMEHEHHEM

3.2

CdopmupoBaHHOCTh YMEHUI COONIOAATh TMpaBuia MOJIB30BAHUS
XUMHUYECKON MOCY/ION U JIa0OpaTOPHBIM O00OPYJOBAHUEM, a TAKKE
mpaBwia oOOpalieHusi C BeIIeCTBAMH B COOTBETCTBUU  C
WHCTPYKIIUSAMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
ONBITOB

3.3

ChopMupOBaHHOCTh ~ YMEHHUH  IUIAHUPOBaTb U BBIOJIHSATH
XUMHUYECKUH 3KCIepUMEHT (TpeBpallleHrs OPraHnYecKUX BEIIECTB
IIPM HarpeBaHUH, MOJIYYEHHE ITHIEHA M H3Y4YEHHME €ro CBOICTB,
KaueCTBEHHbIE PEAKIMH OpraHMYeCKHX BEIIECTB, JACHATypalus
OEIKOB TMpH  HarpeBaHUM, IBETHbIE peakluu OenKoB) B
COOTBETCTBUM C IMpaBWJIaMH TEXHMKH O€30MaCHOCTH MpHU
oOpallleHnu C BeIIeCTBAaMH U JIaOOpaTOPHBIM 000PYIOBAaHHEM;
MIPE/ICTaBIATh Pe3yJbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opme
3alMCH YPaBHEHHH COOTBETCTBYIOIIUX peakuuid U (GopMyIupoBaTh




BBIBOJIbI HA OCHOBC OTUX PE3YJILTATOB

3.4

ChopMUpOBaHHOCTb ~ yMEHUIl  MPOBOAUTH  BBIUUCIEHHUS IO
XUMHUYECKUM YPABHEHMSIM (Macchbl, 00bEMa, KOJIMUYECTBA UCXOIHOIO
BEIIECTBA MM IPOAYKTa PEAaKLMU IO M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 MCXOJHBIX BELIECTB WM IPOJYKTOB
peaKIim)

3.5

ChopMUPOBAaHHOCTh ~ YMEHHH  KPUTHYECKH  aHAJIU3UPOBAThH
XUMHYECKYI0 HH(POPMAIIUIO, MOYy4aeMyI0 U3 Pa3HBIX MCTOYHUKOB
(cpencTBa MaccoBoi nH(popmanuu, cetb IHTepHET U 1pyrue)

3.6

CchopMupoBaHHOCTb YMEHUH COOJNIIOJATh IpaBHjIa SKOJIOTMYECKH
1eJ1ec000pa3HOro MOBEACHHS B OBITY U TPYAOBOW JESATEIHLHOCTH B
LEJIAX COXPAHEHHUs CBOErO 3[0POBbsS U OKpY’Karolled IpUpOAHOM
Cpellbl, 0OCO3HABATh OMACHOCTh BO3JECHUCTBUS HA JKUBBIE OPTaHU3MBbI
ONpeNIeIEHHBIX ~ OPraHWYECKMX  BELIECTB, IIOHUMAas  CMBICI
nokazarens [IJIK (mpenenbHO JOMyCcTUMOW — KOHIEHTpALUM),
MOSICHATH Ha MpUMepax CIoco0bl YMEHbILIEHHS U MPEeI0TBPAILEHUS
UX BPEHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

11 KJIACC

Kon
NMpoBepPsiEMOro
pe3yJabTara

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMbl cpegHero o0ero 06pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

11

Bianenne cucremMoli XUMHUYECKHX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJNIATAIONINE TOHATUA (XMMHUYECKHHA JJIEMEHT, aToM,
3JIEKTpOHHAsT 000JI0YKa aroma, S-, p-, O-3JeKTPOHHBIC OPOUTAIIH
aTOMOB, MOH, MOJEKYJa, BAJEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHUCJIEHUS, XHUMHYECKass CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBI 00BEM, KpUCTAJUTMYECKasl PEmIETKa, THUIbl XUMHUYECKHX
peakimit (OKHCITUTENBHO-BOCCTAHOBUTEILHEIE, 9K30- u
SHIOTEPMHUYECKUE,  PEaKIUd  HOHHOrO  OOMEHa),  pacTBOp,
AJEKTPOJIUTHI, HEAJEKTPOJIUTHI, SJIEKTPOJIUTHYECKAST JAUCCOLMALIMS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTbh XHMHUYECKOW pEaKIMH,
XUMHYECKOE  DPABHOBECHE); TEOpUM U 3aKOHBl  (Teopus
AIEKTPOJIUTUYECKOU auccounannu, llepumonnueckuit 3axon [I.W.
MeHnneneeBa, 3aKOH COXPaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH, (DAKTOIOTHUECKHE CBEACHUS O
CBOWCTBaX, COCTaBe, MOTYYCHHH M OE30MacCHOM HCIOIb30BAHUHU
BOKHEHIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY W TPAKTHUECKOMH
JIEATENbHOCTH YEJI0BEKA

1.2

CdopmMupoBaHHOCTh YMEHUN BBISBISITH XapaKTepHbIE MPU3HAKU U
B3aMMOCBA3b U3YYCHHBIX IMOHATUH, IPUMEHSATH COOTBETCTBYIOILHE
MOHATUSA IIPU OINHUCAHUM CTPOEHUS WU CBOMCTB HEOPIaHMYECKHUX
BEILIECTB M MX MPEBPALIECHUN; BBIABISTh B3AMMOCBS3b XUMHUYECKUX
3HaHUM ¢  MOHATUAMM M IPEACTABICHUAMU  IPYIUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BrnaneHue OCHOBHBIMM METOJAaMU HAaYYHOI'O IMO3HAHWS BCHICCTB U




XUMHYECKHX SIBIICHUH (HAOMIOACHUE, M3MEpEHHE, SKCIECPUMEHT,
MOJICJIMPOBAHNE)

1.4

CchopMupoBaHHOCTh YMEHUH OMNpPEIENsATh BAJCHTHOCTh M CTEIECHb
OKHUCJICHHAS XUMHUYECKHX JJIEMEHTOB B COEAMHEHHAX DPa3IMYHOIO
COCTaBa, BMJI XUMHUYECKOW CBsI3U (KOBaJE€HTHAs, MOHHa,
MeTaJlJIn4ecKasi, BOJIOPOJIHA) B COCMHEHMSIX, THUII
KPUCTAJNINYECKOW PEIIETKH KOHKPETHOrO BeEIlleCcTBA (aTroMHad,
MOJICKYJISIpHAs,, HOHHAs, METAJNINYECcKas)

1.5

ChopMHpoBaHHOCTh yMEHUN ONpEAeNsATh XapakTep Cpelnbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCTMHEHUM

1.6

ChopMupoOBaHHOCTh YMEHHS KJIACCU(HUIMPOBATH XUMHUYECKHE
peakuuy IO PA3NUYHBIM  IpHU3HAKaM (YHUCIy W COCTaBy
pearupyromux — BEIIecTB, TemioBoMy  3¢pdekry  peakuuw,
U3MCHEHHUIO CTENCHEH OKHCICHUS JJIEMEHTOB, OOpaTHMOCTH
peaKIny, YJ4aCTHIO KaTajlnu3aTopa)

1.7

CpopMHUpPOBAaHHOCT, YMEHHI COCTaBIATH YpaBHEHUSA pEaKIUM
pa3IMYHBIX THUIIOB, MOJHBIE M COKPAIICHHBIC YpaBHEHHS pPEaKIHii
MOHHOTO OOMEHA, YYUTHIBAs YCJIOBHUS, MPU KOTOPBIX 3TH PEaKIUU
UAYT O KOHIIA

1.8

CdopmupoBaHHOCTH yMEHUMI MIPOBOJIUTH peakuuu,
MIO/ITBEP K IAOLIIE KayeCTBEHHbIN COCTaB pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh ONBITHBIM ITYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUMUECKUX BEIIECTB

1.9

CdopmupoBaHHOCTH yMEHUHI pacKpbIBaTh CYIIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuui MIOCPEJICTBOM
COCTABJICHUSI 2JIEKTPOHHOI'O OajlaHCa ATUX peaKHil

1.10

CpopMHUpPOBAaHHOCT, YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakly OT Pa3INyHbIX ()aKTOPOB

111

ChopMHpOBaHHOCTE YMEHHH OOBSICHITH XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS B  3aBUCHUMOCTH OT  BHEIIHETO
BozaeictBus (mpunuun Jle [larense)

OO6m1ast 1 HEOpraHMUYecKask XUMUS

2.1

CopMHUpOBaHHOCTh YMEHUHN PACKpBIBaTh CMBICT [leproanueckoro
3aKOHa JI.. MenneneeBa u JIIEMOHCTPUPOBATH ero
CHUCTEMATU3HUPYIONIYIO, OOBICHUTEIBHYI0 U MPOTHOCTUYECKYIO

byHKIIUHU

2.2

ChopmupoBaHHOCTE yMEHUH  XapaKTepU30BaTh  DIEKTPOHHOE
CTPOEHHE aTOMOB XHMHYECKHX dJeMEHTOB |—4 mepuonos
[lepuognueckoit  cUCTEMBl  XUMHUYECKUX  dneMeHToB  J[.H.
MeHeneeBa, HWCIOIB3YysS MOHATHS «S-, P-, O-3JEKTpOHHBIC
opouTanm, «QHEPTrEeTUYECKUE YPOBHWY, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKHUX JIEMEHTOB U UX
COEAMHEHUN Mo mepuojaM u rpynmam l[leproanyeckol CucTeMbl
xumudeckux dnementoB .. Menaeneena

2.3

CdopmupoBaHHOCTH YMEHHH XapaKTepu30BaTh (OMUCKHIBATH) 00LTHE
XUMHYECKHE CBOMCTBA HEOPTaHWYECKUX BELIECTB PA3JIMUYHBIX
KJIACCOB, MOJTBEP)KJaTh CYHIECTBOBAHME T'€HETUYECKON CBSI3U




MEXJy HEOPraHMYEeCKMMM BEIECTBAMH C IIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

2.4

ChopMupoBaHHOCTh YMEHHMH YCTaHABIMBATH MPHUHAIIC)KHOCTD
HEOPraHMYEeCKUX BELIECTB 110 UX COCTaBY K ONpPEAeIEHHOMY KJIacCy
(rpynmne) coeauHeHMH (IPOCTbIE BEIIECTBA — METAUIBI U
HEMETaJllIbl, OKCH[bl, OCHOBAaHHUS, KHCIOTbl, aM{QOTEpHbIE
TUAPOKCHJIBI, COJIN)

2.5

ChopmupoBaHHOCTE ~ YMEHHH  HCHOJB30BAaTh  XUMHUYECKYIO
CUMBOJIUKY JI COCTaBJIeHHUS (OpMYJI BEIIECTB M YpaBHEHHI
XUMHAYECKHX peakiui, cuctemaruueckyio HomeHkiaarypy (IUPAC)
U TPUBHAIBHBIC HA3BaHUS OTACJIbHBIX HEOPraHWYECKHX BEIECTB
(yrapuelii ra3, YIJIGKUCIBIM Tra3, amMMHUaK, ramiéHas H3BECTb,
HeraméHasi H3BeCTh, MUThEBasl COa, MUPUT U APYTHUeE)

2.6

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIICCTB PA3TMYHBIX
KJIaCCOB, TMOJTBEPX/IATh CYIIECTBOBAHUE T'C€HETHYECKOW CBS3H
MEXITy HEOPraHWYCCKMMH BEIISCTBAMHU C ITOMOIILIO0 ypaBHEHUI
COOTBETCTBYIOIIMX XMMUYECKUX PEaKIIHi

2.7

ChopMHPOBAaHHOCTE ~ YMEHUH  IIIAHUPOBATH W BBINOJHATH
XUMHAYECKHI SKCHEPUMEHT (Pa3lIoKEHHE IMEPOKCHAa BOAOpO/aa B
NPUCYTCTBUM  KaTalu3aTopa, ONpENeIeHHE Cpeabl PacTBOPOB
BEIIECTB C IIOMOINBIO YHUBEPCAIBHOTO WHAMKATOPA, BIHUSHHUE
pa3IUUHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOH peaKiuy, PeaKiiu
MOHHOTO 0OMEHa, KauyeCTBEHHBIC PEaKLUU Ha Cyabdar-, KapOoHarT-
U XJOpPHI-aHHOHBI, = HAa  KAaTHOH  aMMOHHS,  peIICHHE
OKCIICPUMCHTAJIbHBIX 3aga4 10 TEMaM «MeTanibl» u
«Hemeramipl») B COOTBETCTBMM €  MpaBWJIaMH  TEXHUKHU
0€30MacHOCTH TMpH OOpallleHHH C BElleCTBaMHU U J1a0OpaTOPHBIM
o0OpyJOBaHUEM;  MPEACTaBIATH  PE3ylbTaThl  XUMHUYECKOTO
JKCIepuMeHTa B (opMe 3amicH YpPaBHEHUIH COOTBETCTBYIOLIMX
peakiuii 1 GopMyJINpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

2.8

ChopmupoBaHHOCTh YMEHUH COONMIOJATh MpaBHJIa TMOJB30BAHUS
XUMHUYECKON MOCYNON H JabopaTOpHBIM O0OPY/IOBAaHHUEM, a TaKXKe
mpaBWwiia OOpamieHusl C  BEIIECTBAMH B  COOTBETCTBHHM  C
WHCTPYKIIUSAMH TIO BBIMOJHEHUIO J1abOpaTOPHBIX XUMHUYECKHX
OIIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
MPOLECCHI, JIeKAIMEe B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUS
CEepHON KHUCIOTBI, amMMHakKa, a Takke CGHOPMUPOBAHHOCTD
MpeACTaBICHUN 00 OOIMMX HAaYYHBIX MPHUHIIMIAX W IKOJIOTHUYECKUX
Mpo0IeMax XUMHUYECKOTO MPOU3BOJICTBA

XUMHUS U KU3HL. PacyéTrl

3.1

ChopMupoBaHHOCTB IIPEICTaBICHUM 0 XUMHYECKON
COCTaBJISIOLICH €eCTeCTBEHHOHAYYHON KapTHUHBI MUpPA, POJIU XUMHH
B TIO3HAHUM SBJICHUN NPHUPOABI, B (POPMHUPOBAHUHU MBILUICHUS U
KyIbTYpbl ~ JIMYHOCTH, €€ (YHKIUMOHAJIBHOW  TI'PaMOTHOCTH,
HEOO0XOAUMOM Uil PEeLIeHUs MPAKTUYECKUX 33734 M SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBbIO M MPHPOJHON




cpene

3.2

ChopMHpOBaHHOCTh ~ YMEHMH  KPUTHYECKH  aHAJIMW3UPOBATh
XUMHAYECKYI0 MH(OpMAINIO, OIYyYaeMyI0 U3 Pa3HbIX HCTOYHHKOB
(cpeacTBa MaccoBOM KOMMYHHUKaIMU, ceTb IHTEpHET U Apyrue)

3.3

CdhopMUpOBaHHOCTh yMEHHUI COOJOAATh TPAaBHIA 3KOJIOTHMYCCKH
1eJ1ec000pa3HOro MOBEIEHHS B OBITY M TPYJOBOM AEATEIBHOCTU B
LEJSIX COXPAHEHHs CBOETO 370POBbS M OKPYKAIOIIEH HPHUPOIHON
cpebl

3.4

Oco3HaBaThb OMNACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBI
ONpEACHEHHBIX BEIECTB, IMOHMUMAass cMbica nokasarens IIJK,
MOSICHATh HAa IPUMEpaxX CIOCOObl YMEHBLIEHUS U NPEAOTBpAILEHUS
UX BPEJHOI'O BO3JICHCTBUS HA OPraHU3M YEJIOBEKA

3.5

ChopMHPOBAaHHOCTh ~ YMCHHUH  IPOBOJAUTH  BBIYUCICHHS  C
HCIOJIb30BAHNUEM MTOHSATHUS «MaCcCOBask JIOJIS BEIIECTBA B PACTBOPE»,
O00BEMHBIX OTHOIICHHH Ta30B MPU XUMHUYCCKHX PEAKIUAX, MACCHI
BeIleCTBa MM 00bEMa Tra30B 10 M3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM 00BEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO d(dekTa peakimu HA OCHOBE 3aKOHOB
COXpaHEHHsI MacChl BENIECTB, MPEBPAIICHUS M COXPAHEHHSI SHEPTUH

MMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUS

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

11

[IpenMer opraHMYecKON XMMHUM: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIy4YEeHUH HOBBIX BEILECTB W MaTepUaioB. Te€opHsi CTPOEHUS OPraHUYECKHX
coenuaeHnii A.M. ByrnepoBa, €€ 0CHOBHBIE MOJIOKEHHS

1.2

CrtpykrypHble (OopMysibl OpraHM4ecKuX BelmecTB. ['omoisorus, usomepus.
XuUMHUECKasi CBSI3b B OPraHUYECKUX COEIMHEHUSIX — OJAMHAPHBIE M KpPATHBIE
cBs3u. [IpencraBienne o kmaccuukanuy OpraHndeCKUX BEIIECTB

1.3

Homenkmatypa ~ opraHuueckux  COeAMHEHUN  (CHUCTeMaTH4ecKas) |
TPUBHUAJIBHBIEC HA3BaHUs BAKHEMIIUX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX
BEIIIECTB

YTreBo10posl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOrMYecKHil psa. MeraH u 3TaH —
HpoCTeNIINe MPEICTaBUTENN ANTKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs] U TOpPEHUs), HAXOXKICHHE B MPHUPOJAE, MOJy4yeHUE U
IIPUMEHEHHUE

2.2

AJTIKEHBI: COCTaB U CTPOECHME, TOMOJIOTUYECKUIN psAA. DTUIEH U MPONWIEH —
IpocTeilre MpeICTaBUTENN AIKEHOB: (PU3NYEeCcKHe U XUMUYECKUE CBOICTBa
(peakMM THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALUU, OKUCICHUS H
MOJIMMEPU3AIIH ), TOJTyYEeHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crpoeHue, BaxHeiine
XUMHYECKHE  CBOMCTBAa  (peakuus  IOJUMEPHU3ALUH). ITonyuenune
CHHTETHUYECKOT0 KayuyKa 1 pe3HHbI




2.4

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psijl. ATeTHUIICH
— MPOCTEHIINI TPEICTABUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3UYECKUE U
XUMUYECKHE CBOWCTBAa (peaKkIuu THAPUPOBAHUSA, TaJOTCHUPOBAHMS,
rUipaTaliy, TOPEHMs), NOJyYEHUE U IPUMEHEHHE

2.5

Apenbl. benson: cocra, cTpoeHue, (HU3NYECKUE M XUMHYECKHE CBOWCTBA
(peakuuu TajJOreHUPOBAHUS U HUTPOBAHMS), MOJIyYEHHE U TNPUMEHEHHE.
Tomyoun: cocraB, cTpoeHue, PU3NUYECKHE U XUMHUYECKHUE CBOMCTBA (pEaKIuu
raJIOTEHUPOBAHUS. U HUTPOBAHUSA), MOJIyY€HUE U MPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHYecKass CBsI3b MEXKIY YIJIEBOJOPOAAMH, MPUHAIICIKAIIUMHU K
pa3IMYHbIM KJ1accaM

2.6

[IprpoaHBIE HMCTOYHUKH YIJICBOAOPOAOB. I[IpUpOIHBIA ra3 u MOIyTHbIC
HedTsHbIe ra3el. HedTh u €€ npoucxoxaenue. CriocoObl nepepadoTKu HEPTH:
IIEPErOHKA, KPEKUHI (TCPMUYECKHMN, KAaTaTUTHICCKHii), Hpou3. [IpoayKTe
nepepaboTki He(TH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.
KaMeHHBIH yToJib U MIPOIYKTHI €ro rnepepaboTKH

Kncnoponconepmamne OPraHn4CCKuUC COCANHCHUA

3.1

IIpenenbHble  ONHOATOMHBIE CIMPTHL. MeETaHOI U 3TAHON: CTPOCHHE,
¢u3znyecKkue U XMMHUYECKHE CBOMCTBA (pEakUuu C aKTUBHBIMM MeTalllaMH,
rajloreHOBOJIOPOJIaMH, TOpPEHUE), NMpUMEHeHHe. BomoponHble CBA3M MEXIy
MOJIEKYJIaMH CHIUPTOB. J[€HCTBHE METaHOJIa U 9TAHOJIA HA OPraHU3M YEJIOBEKA.
MHoroaromusle  COUPTHL. OTWICHIVIMKOJAb W  TIMUEPHUH: CTPOEHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJAEWCTBHUE CO IIEJTOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peaklisi HA MHOTOaTOMHBIE CIIMPThI). JleiicTBue Ha
opraHusMm 4enoBeka. [I[puMeHeHne rmueprHa U STUICHTIIMKOIIS

3.2

@eHoNI:  CTPOSHHE MOJICKYNbI, (HU3MYECKHEe W XHUMHYECKHE CBOMCTBA.
Tokcnynocts heHona. [Ipumenenue penona

3.3

Anpperuapl U KeTOHbl.  DopMalbIEru], aueTaJbJIErH]:  CTPOCHHE,
¢usznyeckne M XUMHYECKME  CBOICTBa  (peakUuu  OKHUCIEHUS U
BOCCTaHOBJICHHS], KAUECTBEHHbIE PEAKIIMN), MTOJyYeHHE U IPUMEHEHUE

3.4

OHOOCHOBHBIE Npe/iebHbIe KApOOHOBBIE KUCIOTH. MypaBbUHas U yKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3NUECKHEe U XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMe
JUI KJlacca KUCIOT, Peakuus STepU(HKalMK), MOJy4YeHHEe U NPUMEHEHHE.
CreapuHOBass M  OJIEMHOBAsl KHUCJOTHI KaK IPEJACTaBUTENN  BBICIIMX
KapOOHOBBIX KHMCIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIee ICHCTBHE

3.5

CrnoxHbple >Qupbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus
cloXHBIX 3¢upoB. Kupel. I'mapomus xupos. IlpumeHeHue KupOB.
bronornyeckas posib JKHpPOB

3.6

VYrneBoabl:  cocTaB, KilacCUpUKalus  YIrJeBoAoB  (MOHO-, JU- U
nojucaxapuzapl). [moko3a — mpocreiimuii MoHOcaxapua: 0COOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3NUECKHEe U XMMHUECKHUE CBOMCTBA (B3aUMOJeiicTBIE
¢ rugpokcuaom wmenu(ll), okucieHme amMMHMayHBIM PACTBOPOM OKCHIA
cepebpa(l), BoccranoBnenne, OpOKEHHE TIIFOKO3bI), HAXOXKICHUE B TIPUPOJIC,
npuMeHeHue, Ouonorndeckas poib. dotocunHTe3. Ppykro3a Kak H30MeEp
rmoko3bl. Kpaxman u mesutronosa Kak HpupojHble moiumepbl. CTpoeHue
Kpaxmaja M Leurosio3bl. Pu3nueckne U XMMHUYECKHE CBOWCTBA Kpaxmasa
(ruaponn3, KaueCcTBEHHAs peaklys ¢ HOJIOM)




A3oTCcoIepKanue OpranndecKue COeTMHCHUS

4.1

AMUHOKHUCIOTHI Kak aMmpoTepHble OpraHndyeckue coequHeHusi. Guznyeckue u
XMMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe TiulMHa). buonoruyeckoe
3HaYeHne aMUHOKUCIOT. [lentup

4.2

benkn Kak IpUpPOIHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OEIKOB:
THJIPOJIN3, JI€HaTypalys, Ka4UeCTBEHHbIC peakIK Ha OeJIKH

BBICOKOMOJ'IGKyanHBIe COCAUMHCHU

5.1

OcCHOBHbBIE TOHSTUS XUMHUU BBICOKOMOJEKYJSPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPHU3aLUU, CPEIHSA
MoJieKymsipHasi macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYIJISIPHBIX
COCIMHEHUH — MOJIMMEPHU3aAIUs U MTOJMKOHICHCALIHS

5.2

OKCHEpUMEHTAJIbHBIE METOAbl HM3YYEHHUs BEUIECTB M HX IpPEeBpallleHU:
O3HaKOMJIGHHE ¢ 00pa3laMu HOPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
m1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOro KayuyKa U pe3HHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMECHT COACPKaAaHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

XuUMUYeCKU aeMeHT. AToM. Sapo aroma, U30TOINbL. DJIEKTPOHHAs
000J104yKa. DHEpreTuYeckue ypoBHH, OAYPOBHU. ATOMHBIE OpOUTANH, S-, P-,
d-anmemenTbl. OCOOEHHOCTH pacHpeeNieHus] 3JIeKTPOHOB IO OpOUTAIsIM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOHPUTypaIHsl
aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMUYECKHX 3JIEMEHTOB
JA.U. MengaeneeBa. CBs3p mnepuoauveckoro 3akoHa u Ilepumomnueckoit
CUCTEMBI XUMUYECKUX 1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuen
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB XHMHUYECKHUX
9JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U
nepuoiaM. 3HaueHUe NePUOJUYECKOT0 3aKOHA B Pa3BUTUN HAYKU

1.3

CrpoeHne BemecTBa. XHMMHYECKass CBS3b. Buapl XUMHUYECKOW CBA3H
(xoBaJIeHTHasi HEMOJIApHAas U TMOJIApHas, MOHHas, MeTajandeckas). VoHBI:
KaTHOHbI M aHMOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW XUMHUYECKON
cBs13M (OOMEHHBIN U JOHOPHO-AaKIeNTOpHbIN). BogopoiHas cBsi3b

1.4

BanentHoCcTh. DnekTpooTpuniareabHOCTh. CTENeHb OKUCIICHUS

1.5

BemectBa MOIEKYJIIDHOTO M HEMOJIEKYJISIDHOTO  CTPOCHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEINECTBA. THUNBI KPUCTALINYECKUX  PEIIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA KPHUCTAUIMYECKOM PEIETKH.
Ilonsatne o mucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10JIs1 BENIECTBa B pacTBOPe

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHECHMI. Homenknarypa
HEOPraHUYECKHUX BEILECTB

1.7

Xumuueckass —peakius. Knaccudukanus — XUMHYECKUX  PEakIuii B
HEOPraHWYeCKOM W OpPraHMuYecKOM XHUMHHU. 3aKOH COXPAaHEHHS MacChl
BEIIECTB, 3aKOH COXPAHEHUs W MPEBPAIICHUS DHEPrUU IPU XUMHUUYECKUX




peaKIusIX

1.8

CKOpoCTh peakiyu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB

1.9

OOparuMele peakiuu. XuMudeckoe paBHoBecue. DakTopsl, BIUAIOIINE HA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

1.10

Dnexrponutrueckas aucconuarus. CuibHble U cnadbie nekTponuTel. Cpena
BOJIHBIX PAcTBOPOB BCINECTB: KHCJas, HEUTpajbHas, IIeIovHas. Peakmuu
HOHHOT0 OOMeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkun

Heoprannueckas xumust

2.1

Hemeramnsl. [lonmoxenune HemeramnoB B Ilepuoanueckoi  cucreme
XxuMudeckux 3neMenToB J[.J. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
du3ndecKkue CBONCTBA HEMETAIIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MpUMepe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

2.2

XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETA/UIOB (TajJOT€HOB, CEpbl, a30Ta,
dbochopa, yraepoma U KpeMHHs)) U HX COEAUHEHHMH (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOJOPOIHBIX coefauHeHwid). [IpumeHneHue
BXHEUIIIMX HEMETAJUIOB M UX COCIMHCHUN

2.3

Meramnbl. [lonoxenue merayuioB B Ileproandeckoil cucreMe XUMHYECKHX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS BJIEKTPOHHBIX
obosoyek aToMoB MeTaysioB. OOmme Qu3MUecKue CBOWCTBA METAJIOB.
CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUN Pl HAPSDKCHUN METAJIIIOB

2.4

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPUN, Kajduil, KaJbIUH,
MarHui, aJlOMUHHMA, [IMHK, XpPOM, XKeJIe30, Mellb) U UX coeauHeHui. Oomue
CrIOoCcOOBI TOTYYCHHS METAUIOB. [[puMeHeHNe METAJUIOB B OBITY U TEXHHUKE

2.5

I'emetmueckast CBA3b HCOPTaHNMYCCKUX  BCHICCTB, MPUHAMICKANIUX K
Pa3JIMIHBIM KJIaCCaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOeclieueHUU 3KOJ'IOFPI‘-ICCKOI>1, 3HepreTI/I‘lCCKOI‘;I U MHUIIEBOU
6630H3CHOCTI/I, pPa3sBUTHU MCAWIIUHBI. Ilonsatue o HAay4YHBIX MCTOJax
ITO3HAaHUs BCIICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

Hpe,Z[CTaBJ'IeHI/ISI 00 O6H_II/IX HAayYYHBIX NPUHIOUIIAX  [MPOMBINIJICHHOTO
IMOJIYYCHU A Ba)KHEHUIITHX BCIICCTB. Yenosek B MHPE BCIICCTB U MAaTCPHUATIOB:
BaKHEHIIIHE CTPOUTCIIBHBIC MAaTCpUAJIbl, KOHCTPYKIIMOHHBIC MATCPUAJILI,
KpacCKu, CTCKJIO, KCpaMHuKa, MaTCpHaAJIbl JJId 3JICKTPOHUKHW, HAHOMATCPHAJIbI,
OpraHUYCCKUC U MUHCPAJIbHBIC YI[O6pCHI/I}I

3.3

XuUMHSIT U 3]I0pOBbE YEJIOBEKA: IpaBHJIa MCIOJb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBujia 0€30MacCHOTO HMCIOJB30BaHUS MpenapaTtoB ObITOBOM
XUMUU B MOBCETHEBHOMN KU3HU

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOTI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* Xumus. 10 knace. I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A. AKimoHepHoe
obmectBo «M3natennpcTBO «IIpocBemnieHune

* Xumus. 11 knace. 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A. AKiimonepHoe
obmectBo «M3aatennpcTBO «IIpocBemnieHune

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL




IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmnoreka LIOK



