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MNOACHUTEJIbBHAS 3AIIUCKA

[IporpammMa 1Mo XMMHH Ha YPOBHE CPETHETO 00IIEro oOpazoBaHust pa3paboTaHa HA OCHOBE
®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHMIl K pe3yapTaTaM OCBOEHHS (elepanbHOi 00pa3oBaTENbHOI IMPOrpaMMbl CPEIHETO
obmero o6pazoBanusi (POIl COQO), mpexacraBneHHbx B DenepanbHOM TOCYIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Kouuemnuuu npenojaBaHus yueOHOro mpeamera
«Xumus» B 00pa3oBaTeIbHBIX Opranu3anusiax Poccuiickoit denepariu, peatn3yronuX OCHOBHBIC
o0pa3oBaTenbHbIC MPOTPaMMbl, U OCHOBHBIX MONIOKEeHHH «CTpaTeruu pa3BUTHS BOCITUTAHHS B
Poccutickoit ®enepanun Ha nepuox 10 2025 roga» (Pacnopspkenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY OAX0/I0B K pa3paboTKe MPOrpaMMBbI IO XUMHH, K OITPEICIIEHUIO 00IIeH cTpaTeruu
o0yuyeHus, BOCIIUTAHUSA U Pa3BUTH OOydYaIOUIUXCA CPEACTBAMH y4eOHOro mpenmera «XuMHs»
g 10—11 kimaccoB Ha 6a30BOM YpOBHE cOCTaBMIIM KoHLenTyanbHble nonoxkenus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNieH, COlep KaHus, pe3yIbTaToB 00y4eHUs U TPeOOBaHHM K YPOBHIO
MTOJITOTOBKH BBITTYCKHHKOB.

XuMuyeckoe 00pa3oBaHWE, TIOJTy4aeMoe BBIMYCKHHKaMH  OOIIe00pa3oBaTeIbHON
OpraHu3alfy, SBJSETCS HEOTHEMJIEMOM 4YacTblo WX oOpa3zoBaHHOCTH. OHO  CIy)KUT
3aBepIIAOIIMM JITAallOM pealn3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITHOYEBBIX
[IEHHOCTEH, MPUCYIIHNX [ETOCTHON CHCTeMe XUMUIECKOT0 00pa30BaHusl. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMSI MHUPOBO33PECHHS M OOIIEH KYJIbTYphl YelIOBEeKa, a
TaKKE HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 370pPOBbIO U MPUPOIHON cpeje.
Peanm3yercs xumuueckoe oOpa3oBaHuWe OOYdYAIONMIMXCS Ha YpPOBHE CpeaHEro oO0IIero
o0pa3oBaHMsl CpPe/ICTBAaMU YUEOHOro npeaMera «XUMHs, COepKaHUE U MOCTPOCHHE KOTOPOTro
OIpe/ieNieHbl B MpOrpaMMe 1O XHUMHH C y4ETOM ChenuduKd HayKd XHMHH, €€ 3HAYCHUS B
MO3HAHUM MPHUPOJBI U B MaTepUaTbHON >KU3HM OOILECTBA, a TakkKe ¢ y4ETOM OOIIMX Lened U
MPUHIUIIOB, XapaKTepPHU3YyIONIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHEro OOIIero
obpazoBanus B Poccuiickoii @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK MTPAcT OCOOYIO POJIb B COBPEMEHHOU
[MBUIIN3AIlMH, B CO3/IaHUM HOBOHM 0a3bl MarepHalbHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(hopMupoBaHUEe PALMOHATLHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHHE LEJIOCTHOrO MPEICTaBICHUS
00 OKpYIKaloIleM MHPE KaK O €IMHCTBE MPUPOJIBI M YEIOBEKa, KOTOPOe (OPMUPYETCS B XUMUU HA
OCHOBE TIOHMMAaHHUS BEIIECTBEHHOI'0 COCTaBa OKPYKAIOLIErO0 MHpPa, OCO3HAHHS B3aUMOCBSI3U
MEXJIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMU OOJIACTSIMU MIPUMEHEHUSI.

TecHO B3aUMOICHCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XMMHSI CTalla HEOThEMIIEMON
9acThI0 MHUPOBOM KYJIBTYpPbI, HCOOXOIMMBIM YCIOBHEM YCIICITHOTO TPYAa U YKU3HH KaXKIOTO
yieHa oOmiectBa. CoBpeMeHHass XUMHUSI KaK HayKa CO3UJATeNbHas, KaK HayKa BBICOKUX
TEXHOJIOTHMA HAaIllpaBJICHa Ha pEHOICHHE TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS
YelI0BeYeCTBa — CHIPbEBOM, IJHEPTETUYECKOM, TUIIIEBOM, SKOJIOTHYECKON O€30MacCHOCTH U OXPAHbI
3/10pOBBSI.

B coorBercTBUM ¢ OOmMMMH LENSAMH W HPUHLUIAMHU CpPEIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI yPOBEHb U3YYCHUS) OPHCHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY OOYYalOMIMXCs, HEOOXOAMMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIEUIHOrO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
MIPOJOIKCHUS 00pa30BaHUS B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XMMHUCH.

CocraBngomuMy npeaMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «OpraHudeckas

[OKKYEMIHBN T DOERSD AL GTRQDTABNBIECKasT XUMHS», OCHOBHBIM KOMITOHEHTOM COZIEPKaHUs KOTOPBIX
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SBIISIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHU 110 HEOPraHUYECKON XUMUH (C BKIIOYEHHUEM
3HaHUH U3 0011l XUMHUH) U OpraHMYECKON XUMUU. POpMUPOBAaHUE JAHHOW CUCTEMBbI 3HAHUH MTPH
U3Yy4EHHH IpeaMeTa 00eCreunBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOI000pa3Hsl BEIIECTB
Ha OCHOBE OOILMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxanus KypcoB — «Opranuueckast xumus» 1 «O01mas 1 HeopraHuyeckast
XUMHUsD» c(HOpPMHUpPOBaAHA B MPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOTO MOAX0Aa K M3YYEHUIO
y4yeOHOro Marepuaiga U OOYCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OIpEeNENEHHBIX TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUS OPraHMYECKHX COCIUHEHMI, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKHX U 3JIEKTPOHHBIX HPEJCTABICHUNH O CTPOCHHMM BEILECTB.
Ceenenus 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3sBUTUU — OT YIJIEBOAOPOJIOB 10
CIIOKHBIX OMOJIOIMYECKH aKTUBHBIX COEJUHEHUH. B Kypce opraHMueckoil XMMHMM MOIYy4arOT
pa3zBuTHEe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETro 0oOpa3oBaHUs MEPBOHAUYAIHHBIE
MIPEJCTABICHNUA O XUMUYECKOH CBA3M, KIACCU(PUKALIMOHHBIX IPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHHUS], O XUMUYECKOU PEaKIUU.

ITon HOBBIM yrioM 3peHHs B mpeaMere «XUMHs» 0a30BOr0 YpOBHS paccMaTpHBAETCs
W3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs TEOPETHYECKHH Marepuail u
(akTOIOrMUECKHE CBEJICHUS O BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas u HeopraHuveckas XUMHsS» 00ydarolUMCsl TPEJOCTaBISAETCS BO3MOXHOCTh OCO3HATh
3Ha4eHHE MEePUOAMYECKOr0 3aKOHa € OOIIETEOPEeTHMUECKMX M METOJOJOTMYECKUX IMO3HUIMMA,
riIy0Xe MOHSATh HCTOPHMYECKOE H3MEHEHHE (PYHKIMI ATOro 3akoHa — OT oOoOmaromiei a0
OOBSACHSIONICH U MPOTrHOZUPYIOIICH.

Enunas cucteMa 3HaHMH O BOKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNH, A TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKAHUS
nononHsiercs B kypcax 10 wm 11 KiaccoB »ieMEHTaMM  COJACpKaHMS, HWMEIOIIUMHU
KYJIbTYpPOJIOTHUECKUI M TPHUKIAJHON Xapakrep. ODTH 3HAaHUS CIIOCOOCTBYIOT IOHUMAHHIO
B3aMMOCBSI3M XUMHUU C JPYTMMHM HAayKaMH, DAacKpbIBalOT €€ poJib B II03HABATEIBHOU M
MIPaKTUYECKON JAEATEIbHOCTU 4YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHUS K IpOLECCY
TBOpPYECTBA B 00JACTU TEOPHM M MPAKTUUYECKUX NPUIOKEHUH XMMHUHU, TTOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(OPMALMIO U MPUMEHSTh €€ JUIsl TONOJIHEHUS 3HAHUHM, pellieHus
MHTEJUIEKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B nenom conepkanue
yueOHoro npeamera «XUMHUsS» JAHHOTO YPOBHS M3y4YEHUS OPUEHTHPOBAHO Ha (hOPMHUpPOBAHUE Y
00ydJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHMs (PUIOCO(CKUX UAEH, TAKUX KaK:
MaTepHaJIbHOE €IMHCTBO HEOPIaHUYECKOIO U OPTaHUYECKOrO MUpPA, 00YCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOCHHUEM, II03HABAEMOCTb IIPUPOJHBIX SBJICHUM IIyTEM DKCIIEpUMEHTA
W pelIeHHs] TMPOTUBOPEYHMH MEXIy HOBBIMH (aKTaMH M TEOPETHUYECKUMH MPEIOCHUIKAMH,
OCO3HAHHE POJM XMMHUH B PEIIEHUH 3KOJIOTMYECKHX MpoOiieM, a Takke MpodiieM cOepexeHust
SHEPreTUYECKUX PECYpPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIIOTUN U MaTEpUAIOB.

B nnane perienus 3a1a4 BOCIIUTaHUS, pa3BUTHS U COLMATM3ALIMN 00yYaIOIIUXCsl IPUHATHIE
MPOrpaMMOi MO XMMHMM TOAXOAbl K ONPEIEICHUIO COAEpkKAHUS M TOCTPOEHUs IpeaMera
IpeaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEMCTBUM, MMeEIUX 0a3zoBoe
3Ha4eHUE Ui pPa3IMYHbIX BHUJIOB JEITEIbHOCTH: PpEILIEHUs MpoOjeM, MOUCKa, aHaiau3a u
00paboTku uH(pOpMaANMM, HEOOXOAMMBIX JUISI MPHOOPETEHHUS ONbITa MPAKTHYECKOH U
HCCIIEI0BATEIbCKOMN NEATENbHOCTH, 3aHMMAIOIEH Ba)KHOE MECTO B ITO3HAHUHU XUMUU.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:46 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




B npakrtuke npenosaBaHusi XUMUHM Kak Ha ypOBHE OCHOBHOT'O O0IIeT0 00pa30BaHus, Tak U
Ha YpOBHE CpEHEro 001Iero 00pa3oBaHus, IPH OMPEACTICHUH COACPKATEIHHON XapaKTePUCTUKH
Lene W3ydeHHs IMpeaMeTa HampaBiIeHHEM MEpPBOCTENEHHOW 3HAYUMOCTH TPaJUIIMOHHO
npu3Haércst  (GopMHUpOBaHHE OCHOB XHWMHUYECKOW HAyKH Kak oO0JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, TPAKTUUECKON e TEIIbHOCTH YeJI0BEKa U KaK OIHOTO U3 KOMIIOHEHTOB MHPOBOA
KynbTypbl. C METOAMYECKONH TOUYKH 3PCHHSI TaKOW TOIXOA K OMPEICIICHUIO TeNield H3ydeHHUS
MpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pPCHUS TJIABHBIMH IICIIIMH H3y4YCHHS TpeaMeTa «XHMHS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sSBASIOTCS:

e (OpMHpPOBAHHE CHCTEMBl XHUMHYECKHX 3HAHMM KaK BaKHEHIIEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHON KapTUHBI MHUPAa, B OCHOBE KOTOPOW JIEKAT KIFOUYCBBIC MOHSITHUS,
dbyHIaMeHTalbHble 3aKOHBl M TEOPUM XHMHUH, OCBOCHHUE sI3bIKa HAayKH, YCBOEHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOr0 XapaKTepa,
O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS,

e (QopmHpoBaHWE W PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX ITO3HAHUS BEIICCTB H
XUMHYECKUX PEaKIUil, HEOOXOIUMBIX I MPUOOPETEHUSI YMEHHU OPHUEHTHPOBATHCS B
MUpE BEIECTB U XMMHUECKUX SBJICHHM, UMEIOIUX MECTO B IPUPOJIE, B IPAKTUUECKON U
IMOBCEAHEBHON KH3HU;

® pa3BUTHE YMEHHMH M CIOCOOOB [EATENBbHOCTH, CBS3aHHBIX C HAOMIOJCHUEM U
OOBSICHCHHEM XHWMHYECKOr0 J3KCIICPUMEHTa, COONIOJCHUEM IMpaBWi 0e30IacHOro
oOpallieHus ¢ BEeIEeCTBaMHU.

Hapsay ¢ atuM, comepkaTenbHas XapaKTepUCTHKA TEIeH W 3a/1a4 U3ydeHHs TpeaMeTa B
MporpaMMe 1Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMHU MPUOPUTETAMH B
cucTemMe cpeaHero oomero oopazoBanus. CeroaHs B MPENOIaBaHUN XUMUHU B OOJIBIICH CTENEHN
OTAAETCs MPEANOYTECHHE MPAKTHUECKOW KOMIIOHEHTE CO/lepKaHMs 00y4YeHNUsl, OPUEHTUPOBAHHOM
Ha TMOATOTOBKY BBITYCKHHMKA OOIIE00pa30BaTEIIbHON OpraHU3alliM, BJIAJICIOIIETO HE HAOOpOM
3HaHWHA, a (PYHKIMOHATBHOW T'PAMOTHOCTBHIO, TO €CTh CIIOCOOAMH W YMEHHUSMH aKTHBHOTO
MOJTyYeHUsl 3HaHUN U TIPUMEHEHUS UX B PeabHON KU3HU JJIs PEeIICHUS MPaKTUYECKUX 3a/1ad.

B cBs3u ¢ oTMUM TpH M3ydeHHH TpenaMeTa «XHMHs JIOMUHHUDYIOIIEe 3HAuYeHUE
MPUOOPETAIOT TaKue IeNU U 33a4H, KaK:

aJIanTarys 00yJarmuXcs K YCIOBUASIM TMHAMUYHO Pa3BUBAIOIIECTOCS MUPa, POpMUPOBAHUE
WHTEJUIEKTYaTbHO pPa3BUTOM JUYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIIbHOMY TMPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHTYAITUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

dbopMupoBaHHe y OOYYaIOIIUXCS KIIOYEBBIX HAaBBIKOB (KIFOUEBBIX KOMIICTEHITUN),
HMMEIOIUX YHUBEPCAIILHOE 3HAUYCHUE TSl PA3TUYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS MPOOIIEM,
MOMCKa, aHaiM3a W O00paboTKW WHGOPMAIMH, HEOOXOAMMBIX IS NPHOOPETEHHUS OIbITa
NESITETLHOCTH, KOTOPash 3aHUMAaeT BaXKHOE MECTO B IMO3HAHWW XHWMHUH, a TaKXKE I OLCHKH C
MO3UIUH IKOIOTHYECKON 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOIECCOB
Ha OpPTraHW3M YeJIOBEKA U IPUPOTHYIO CPEY;

pa3BUTHE MO3HABATENbHBIX WHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
00yJarolmxcs: CIOCOOHOCTH CaMOCTOSITEIbHO IPUOOPETaTh HOBBIE 3HAHUS IO XHMHHM B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIONB30BaTh COBPEMEHHBIE HH(OPMAI[HOHHBIE
TEXHOJIOTMH ISl TIOMCKA U aHalu3a yueOHON U HAay4yHO-TONYJIIpHOW HH(POpMALIUU XUMUYECKOTO
COJIEpIKAHUS;
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(hopMHpOBaHUE U PAa3BUTHE y 00YHYAIOIIMXCS ACCOLMATUBHOIO U JIOTUYECKOTO MBIIICHUS,
HAOJIIOAAaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, IIPU IUTAHUPOBAHUU U NPOBEJACHUN XUMHUYECKOT0 SIKCIIEPUMEHTA;

BOCITUTaHUE Y 00y4aromuxcs yOeK IEHHOCTH B TyMaHUCTHUYECKON HAlIPaBJICHHOCTH XUMHH,
e€ BaXHOW pONM B PEIICHUH TIJ00AJIbHBIX MPOOJIEM PALMOHAIBHOIO MPHUPOIONOJIB30BAHUS,
TIOTIOJTHEHNSI DHEPTeTHYECKUX PECYPCOB M COXPAHEHHUS TPUPOTHOI'O0 PAaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOr0 OTHOILEHHS K IPUPOJE U CBOEMY 3/I0POBbIO, @ TAK)KE MPUOOPETEHUS
OIBITA MCIOJIB30BAHUS TIOTYUYCHHBIX 3HAHUHN JUTS TPUHATHS TPAMOTHBIX PEIICHUI B CUTYalUsX,
CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMU.

B y4yeOHoM mane cpeaHero oOmiero oOpa3oBaHHs MpeaMeT «XuMHs» 0a30BOr0 ypOBHS
BXOJMT B COCTaB MpeIMETHOI 061actu «EcTecTBeHHO-HAyYHbIE TPEIMETHDY.

OO11ee 4uCiio 4acoB, OTBEAEHHBIX A W3YYEHUS XMMHUHU, HA 0a30BOM YpPOBHE CPEIHETO
obmrero obpazoBanus, cocraBisieT 68 gacos: B 10 kiacce — 34 yaca (1 gac B Henenio), B 11 kimacce
— 34 gaca (1 4ac B Hezemo).
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COJEPKAHUE OBYYEHUA
10 KVIACC
OPITAHUYECKASA XUMUA

TeopeTuyeckue 0CHOBBI OPraHUYeCKO XUMHH

[Ipenmer oprannueckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJNyYEHUU
HOBBIX BEIIECTB U MaTepHaoB. Teopus CTpOEHUs OpraHuueckux coeauHennii A. M. byrneposa,
e€ ocHOBHbIe NOJOXeHUsA. CTpyKTypHble (OpPMYJBl OpPraHWYECKUX BeEIlecTB. [ omororus,
n3omepus. XuMu4eckasl CBsI3b B OpraHMUECKUX COEUHEHUSAX — OJMHAPHBIE U KPAaTHBIE CBSI3H.

[Ipencrasnenue o kiaccuukanuyu opraHnyeckux BemecTB. HoMeHknatypa opraHun4eckux
COeIMHEHMH (crcTeMaTH4ecKas) ¥ TPUBUAIbHbIC HA3BAHUS BaXKHEHIINX MPEICTABUTENCH KIIaCCOB
OpPTaHUYECKUX BEIECTB.

OKClepUMEHTANIbHBIE METO/bl U3YUEHHUs BEIIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3amMy OpraHM4ecKHX BEIIeCTB W MaTepuaiaMd Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAONIONEHHE ¥ ONHCAaHHE JAEMOHCTPALMOHHBIX ONBITOB  TI0
MIPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU (IIaBJICHUE, OOYTJIMBAaHHUE U TOPEHHUE).

Yraesoaopoasl

AJNKaHBl: COCTaB U CTPOCHHME, T'OMOJIOTMYECKUH pAx. MeTraH M 3TaH — MNpoCTEHIINe
MIPE/ICTaBUTENN aJIKaHOB: (PU3NUECKHe U XMMHUECKHE CBOMCTBA (pEeaKIMy 3aMELICHHS U TOPEHUs),
HaxOXJIEHUE B IPUPOJIE, IOIYUEHUE U IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUI PsAZl. DTHIEH W MPOINMIEH — MPOCTEHIINE
MPEICTaBUTENIN AJKEHOB: (U3MYECKUE U XHUMHUYECKHE CBOWCTBA (PEaKUMU TUIAPUPOBAHMA,
raJIoreHUPOBaHUs, TUIPATALUN, OKHCIEHUS U MOJIMMEpPU3alli1), TOTyYeHUEe U IPUMEHEHUE.

Ankaauensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIIME XMUMHUYECKUE
cBoiicTBa (peakius monumepusanun). [lonydeHrne CHHTETHYECKOr 0 KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKUH psa. AueruiaeH —
MPOCTEHIINI MPEICTABUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOWCTBA
(peakuuy ruipupoOBaHus, raJlOreHUPOBAHUS, THApATAIIH, TOPEHHUS ), TOJTy4YeHUE U IPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, (pu3MUECKHME W XMMHUYECKHE CBOWCTBA (peakuuu
raJIOreHUPOBAaHUSI U HUTPOBAHMs), MOJyY€HHE U NpUMEHEeHHue. Tomyon: cocmas, cmpoeHue,
QusuuecKue u Xumuyeckue ceolUcmea (peakyuu 2ai02eHupoOsanus U HUMpOB8aHus), Noay4eHue u
npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJAMH,
MPUHAIEKAIIMMU K Pa3IMYHbIM KJIacCaM.

[IpuponHbie UCTOYHUKHU YriieBOAOpoaoB. [IpuponHblil ra3 u nomnyrHble He(TAHbIE Ta3bl.
Heds u e€ npoucxoxnenue. CiocoOsI mepepaboTku HEPTH: TEPETOHKA, KPEKUHT (TEPMUIECKUH,
KatanuTuueckuit), mmponus. IlpogykTtel mepepaboTku HedTH, HX TPUMEHEHHE B
MIPOMBILIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOyKTHI €ro NepepadoTKy.

OKCIIepUMEHTAIIBHBIE METOJbl U3YUEHUs BEILECTB U UX MPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iamu IjaacTMacce, KayuykoB M pe3uHbl, koekuuu «HepTts» u «Yromnby, MoaenupoBaHue
MOJIEKYJ YIJEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEJCHHUE MPAKTUYECKOH pPabOThI:
MOJTy4YEHHUE STUJICHA U U3yYEHHE €ro CBOMCTB.

Pacuérnsle 3anaun.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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Bolunicnenuss mo ypaBHEHHUIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOT'O BEILECTBA WM MPOYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

Kucnopoacoaepxamue oprannyeckne coeAMHEHUs

[IpenenpHble OAHOATOMHBIE CHHUPTHL. MeTaHON W STaHON: CTpOeHHe, (U3NYECKUE U
XMMHYECKHUE CBOMCTBA (PEAaKIMHM C aKTUBHBIMU METaJlJIaMH, T'aJOr€HOBOJOPOJAaMH, TOPEHHUE),
npuMeHeHue. BonopoaHbie CBA3M MEXIy MOJIEKYJIaMU COUPTOB. J(elicTBME METaHoJIa U 3TaHONIA
Ha OpraHu3M YeJlOoBeKa.

MHoroaroMHble CHUPTHL. OTUJICHIVIMKOJIb W TIULEPUH: CTpPOeHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJlIIaMH, KaU€CTBEHHAsl peakius Ha
MHOT0aTOMHBIE CHHpTHI). /[leiicTBue Ha opraHnu3M denoBeka. IlpuMeHeHue TIUIEpUHA U
STUJICHTJIUKOJIS.

DeHOoI: CTPOeHUE MOJIEKYJIbI, PU3NUYECKHE U XUMUYIECKIE CBOMCTBA. TOKCHYHOCTH (heHoTa.
[Ipumenenue ¢eHomna.

Anpneruapl U Kemousl. DOpManbIErui, AaneTaabAerul: CTpoeHue, (u3NYecKue u
XMMHYECKHE CBOMCTBA (peaklMM OKUCIEHUS W BOCCTAHOBJICHHS, KAU€CTBEHHBIC PEAKIUH),
MIOJIy4Y€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TIpEEbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIOTHI:
CTpoeHMe, (PU3NUecKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJIs Kilacca KUCIIOT, PeaKIUs
sTepupUKalMM), TMOoNydyeHHue U mnpuMeHeHue. CrTeapuHOBas M OJIEMHOBas KHUCIOTHI Kak
MIPE/ICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MoloLIee ACUCTBUE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PUPOB.
XKupsl. I'naponus xupos. [Ipumenenue xupoB. bruonoruueckas pois )KUpPOB.

VYrieBopl: cocTaB, KiaccuUKaIUs yrieBoa0B (MOHO-, IU- U TIojucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCAXapH: OCOOEHHOCTH CTPOCHHMS MOJEKYJbl, (PU3MUECKHE W XUMHYECKUE
CBOIicTBa (B3auMo/ieiicTBue ¢ ruapokcuaom Meau(ll), okucnenne aMMruaqHbIM PaCTBOPOM OKCHJIA
cepeOpa(l), BoccraHOBiICHHE, OpOKEHHE TIIOKO3bl), HAXOXKICHHE B TPHPOJC, MPUMEHEHUE,
6uonorudeckas posb. dorocunres. pykro3a Kak ©30Mep IITHOKO3bI.

Kpaxman u nemnonosa kak npupojnble noiaumepbl. CTpoeHre Kpaxmaia U LEJUTI0I03bL.
dusnueckue 1 XMMUYECKUEe CBOMCTBA KpaxMaia (THAPOIN3, KaUeCTBEeHHAsl PEaKLUs C HOJIOM).

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHMS BEIIECTB M MX IPEBPALICHUI: IPOBEJICHMUE,
HaOJIIOIGHUE W ONMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KadeCTBEHHBIC
peaKkmuyu OJHOATOMHBIX CIUPTOB (OKHCIAcHHME 3TaHoima okcuaoM wmemu(ll)), MHOroaToMHBIX
CIUPTOB (B3aUMOJEHCTBUE TiuuepuHa ¢ ruapoxkcuaom meau(ll)), anpnernnoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuza cepedpa(l) u ruapoxkcumaom meau(ll), B3aumoaeiictBue kpaxmasa
C MOZIOM), IPOBEIEHNE IPAKTUUYECKON pabOoThI: CBOMCTBA PaCTBOPA YKCYCHON KHCIIOTBHI.

PacuérHble 3amaumn.

Bolunicnenuss mo ypaBHEHUIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOT'O BEILECTBA WM MPOJYKTa PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO
13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKIUN).

A3zoTconeprkaiye opraHM4eckue COeAMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHndeckrue coequHeHus. u3nueckue U XUMHUECKHe
CBOWMCTBa aMHMHOKHCIOT (Ha IpuUMepe TINuLuHA). buonornyeckoe 3HaueHHME aMHHOKHCIIOT.
IMenTuael.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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benku kak NmpupojiHbIe BBICOKOMOJIEKYJSIpHbIE coefuHeHus. [lepBuuHasi, BTOpUYHAS U
TPETHUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OCNKOB: THAPOIM3, JACHATypalus,
KauyeCTBEHHbIE PEaKIIMK Ha OEIIKU.

DKCIIepUMEHTAJIbHBIE METO/AbI M3YYeHHs BEIIECTB W MX NpPEBpAllleHHii: HaONOJeHHEe U
OINKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIeHaTypalus OeJIKOB IpU HArpeBaHUM, IIBETHBIC
peakuuu OeIKoB.

BbicokomoieKy IsipHbIe COeIMHEH U

OCHOBHBIC TIOHATHSI XUMHH BBICOKOMOJEKYJISPHBIX COCIMHEHHUN: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEpHU3allH, CpelHsAs MoJeKyispHas Macca. OCHOBHbIE
METOBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSTMHEHHUI — TIOJIMMEPU3AIIUS 1 TTOJTUKOH ICHCAITHSI.

DKCIIepUMEHTAJIbHBIE METOABI M3YYEHHUS BEUIECTB M MX MPEBPAIICHUIN: 03HAKOMIJICHUE C
o0pa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAy4yKOB.

MexpeaMeTHbIE CBS3U.

Peanuzanust MeXnpeaMETHBIX CBA3EH NMPU M3YYEHUU OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCA Yepe3 HCIONb30BaHUE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaKk M
TIOHSITUM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTJENIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIE TOHSTHSA: SBICHHE, HAy4YHbIA (PaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCHU(pUKalus, TMepHOAUYHOCTb, HAOMIOJACHHE, U3MEpPEHue,
SKCIIEPUMEHT, MOJICIIUPOBAHHUE.

dusmka: Matepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BENIeCTBa, (PU3MUYECKHUE BEIMIMHBI U SIMHULIBI HX
U3MEpEeHusl.

buonorus: kmerka, opranusMm, Omochepa, oOMEH BEIIECTB B OpraHuU3Me, (POTOCHHTE3,
OMONOTMYECKN aKTHBHBIE BelecTBa (OENKH, yrIIeBOABI, XKHUPHI, (PEPMEHTHI).

I'eorpadusi: MuHepasbl, TOpHBIE TOPO/IBL, TOJIE3HbIE HCKOMIAEMbIE, TOIJIUBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKThI, OCHOBBI PAI[HOHAIBHOTO MTHUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE TIperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPI'TAHNYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XMMHHU

XuUMHUECKUH dyieMeHT. AToM. Slapo aroma, H30TONBL. DIEKTPOHHAs 00O0JIOUKA.
DHepreTUUecKue ypoBHH, MOAYPOBHH. ATOMHBIC OpOHTaH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeziesieHns: 3JIEKTPOHOB [0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DeKTpoHHasi KOH(UTypalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoguuyeckas cucrtemMa XuMuUdeckux 3yemeHTto [[. M.
MengeneeBa. CBsA3b NEpUOIMYECKOr0 3akoHa U Ilepmoguueckoil CHUCTEMBI XMMHMUYECKHX
anementoB J[. . MenzeneeBa ¢ COBpEMEHHOW Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHMS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
II0 IPyNIaM X nepuogaM. 3HaueHUe IEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMHUYECKas CBA3b. Buabl XuMHUUYecKOM CBsI3M (KOBaJEHTHAas
HeNoJspHasl U MOJspHas, MOHHAsA, MeTaJulMueckas). MexaHu3Mbl 0Opa30BaHUSl KOBAJIEHTHOMN
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FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:46 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




XUMHUYECKON CBsI3M (OOMEHHBINM M JTOHOPHO-AKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTH.
OnexTpoorpuaTeabHOoCcTh. CTeneHb OKucaeHus. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJNEKYISIPHOrO U HEMOJIEKYJISIPHOIO CTPOCHHSA. 3aKOH IOCTOSHCTBA COCTaBa
BelIECTBA. THIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCHMOCTb CBOMCTBAa BELIECTB OT THIIA
KPUCTAJTIMYECKON PEIETKH.

[TonsiTre o nucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBasi 105
BELIECTBA B PaCTBOPE.

Knaccudukarus HeopraHuueckux coetnHeHnid. HoMeHKIaTypa HeOpraHn4eCKUX BEIIeCTB.
I'enernueckas cBs3b HEOPraHWMUYECKUX BEILECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.

Xumuyeckass peaknus. Krnaccuduxamuss XMMHUYECKHX pPEaKIUil B HEOPraHMYECKOM U
OpPraHUYECKOW XMMHH. 3aKOH COXPAHEHUs MAcCChl BELIECTB, 3aKOH COXPAHEHUS U IPEBPAILCHHUS
SHEPIUU NPU XUMHUYECKUX PEaKIUAX.

CkopocTb peakuuu, €€ 3aBUCUMOCTb OT Pa3NUYHBIX (akTopoB. OOpaTuMble peakUuu.
XnmMuyeckoe paBHOBecHe. DAaKTOpBI, BIUAIOIUE HA COCTOSHUE XWMHUYECKOTO PaBHOBECHS.
[TpuHnun Jle [larense.

Onexrponutndeckas auccouuanus. CuipHble M cinadble 31eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpallbHAas, ILIeI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

DKcrepuMEHTAIbHbIE METO/Ibl M3y4Y€HHUS! BEIIECTB U UX IpEBpallleHUui: JEeMOHCTpaus
tabmun «llepmoanueckas cucrema xumuueckux snemeHToB Jl. WM. MenzaeneeBa», u3ydeHue
Mojiele KpHUCTAJUIMYECKUX peIETOK, HaOMIoJeHHe U ONHCaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3ioKEeHUE NEepOKCHIA BOIOpPOJAa B MIPUCYTCTBHHM KaTaau3aTopa,
OIIPENEIICHUE CPEbl PACTBOPOB BEUIECTB C MOMOILBIO YHHBEPCAIBHOIO MHAMWKATOPA, PEAKIHH
HMOHHOr0 OOMEHa), MPOBEICHHE MPaKTHYECKOW paboThl «BiusHue pa3nuyHbIX (PAKTOpOB Ha
CKOPOCTb XUMHUYECKON PEAKLII.

Pacuérnsle 3anaun.

Pacu€rbl o ypaBHEHUAM XMMHYECKUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHUUYECKUE PACUETBI,
pacuéThl ¢ UCIOIB30BAHUEM ITOHATHUS «MACCOBAs 0 BEILIECTBAY.

Heopranuyeckasi xumus

Hewmerannst. [Tonoxenune nemetannos B [leproanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpOEHHUS aToMoOB. Du3nueckue CBONCTBA HEMETAUIOB.
AJtoTponus HEMETAIIOB (Ha MpUMepe KUCIIOpo/ia, cepbl, pocdopa u yriaeposa).

XUMHUYECKUE CBOWCTBA BAXXHEUIIMX HEMETAJUIOB (TaJloTeHOB, cephl, a3ora, ¢ocdopa,
yrJIepoia U KpEMHHUS) U UX COCAMHEHUH (OKCHI0B, KUCIOPOJCOAEPKALINX KUCIOT, BOAOPOAHBIX
COCMHEHMUI).

[IprMeHeHne Ba)XHEMIINX HEMETANIOB U UX COCIUHEHUN.

Meramnsl. lonoxenne meramuioB B Ilepruogudeckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB /JI.
N. MengaeneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aToMOB MeTauioB. OOmue
¢u3nueckue cpoiictBa MeTayuioB. CIUlaBbl METAJJIOB. DJEKTPOXMMHUYECKUIN DPsii HANpPSKEHUM
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEUINWX METAUIOB (HATPHM, KaJlWdid, KajabIlMd, MAarHUu,
AIIOMUHUH, IUHK, XPOM, JK€J1€30, MEJIb) U UX COCAUHEHUI.

OO6mue crmocoOb! MOTyYeHHsT METAUIOB. [[puMeHeHne METaIIIOB B OBITY U TEXHHKE.

OKCIIEpUMEHTANIBHBIE METOAbl HW3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: H3yyeHHUE
KOJUTEKIIMH «MeTaJulbl U CIUIaBbD», 00pa3110B HEMETAIJIOB, PELIEHUE SKCIIEPUMEHTATIBHBIX 3a/1ad,

ra AT TTEE ATFFELC LT TEOM - Talan ANEEE HEITFOR—{(RRATMATFCIICTR A
AV ]V}

HAOMIOACHNC 1 ONMUCAHUC  ACMOHCTPAaOMOHHBIX W JTa00PATOPHBIX OIBITOB (bJaMMUACM\ADnC
JOKYMEHT MOAMUCAH 3JTEKTPOHHOW MOAMUCHIO
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TUAPOKCH/IA AJIFOMUHUS C PACTBOPaMH KHUCJIOT M IIeJIouel, KaueCTBEHHbIE peaKIIMU Ha KaTHOHBI
METaJIJIOB).

Pacuérhrle 3amaun.

Pacuétel Macchl BeliecTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEUIECTB, pacy€Thl Macchl (00bEMa, KOMMUYECTBA
BEII[ECTBA) MIPOJIYKTOB PEAKIIUHU, €CIIH OJJHO U3 BEUIECTB UMEET MPUMECH.

XuMUA U )KU3Hb

Ponb xumuun B 00ecTieueHnH SKOJIOTHYECKOM, IHEPreTUYECKON U MUIIEBOM O€30MacHOCTH,
pa3BUTHU MeIULIMHBL. [IoHATHE 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus: 06 0OMIMX HAYYHBIX MPUHIIUITAX POMBIIUICHHOTO MOJTYYSHUS BAXKHEHIITHX
BEILIECTB.

UenoBek B MHUpE BEIIECTB U MaTepUaoB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKIIO0, KepaMuKa, Marepuaibl JJs SJICKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYeCcKrue U MUHEpaIbHbIE y100pEHUS.

XuMHsT U 3[I0pOBbE YENIOBEKa: IMpaBUJia HMCHOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
MpaBuIa 0€30MacHOr0 UCIIONIb30BAHUS MIPENAPATOB OBITOBOI XUMHUU B TTIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MeXIpeIMETHBIX CBSI3eH MPU W3YYEHHH OOIIEH U HeOPraHMYeCKOW XMMHUU B
11 kyacce ocymiecTBIsE€TCA Yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX IMOHATHH,
TaK U MOHSATUMN, SBIISAIONIMXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'O
KA.

OO01mure ecrecTBEHHO-HAYYHBIC TOHSITHS: HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOpHUs, aHATTU3,
CUHTE3, Kiaccuukaiusi, NepUOAUYHOCTb, HaONIOJEHUE, OHKCIEPUMEHT, MOJEIUpOBaHUE,
WU3MEpPEHHUE, SIBICHUE.

O®uznka: MaTepus, SHEPrus, Macca, aToOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOIl,
pPaMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKHI YpOBEHb, BEUIECTBO, TelO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NUYECKHE BETUYHHBI M €IUHULIBI UX U3MEPEHHUSI, CKOPOCTbD.

buonorus: kmerka, opraHusM, 3KOCHUCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpPraHU3MeE.

['eorpadmusi: MuHEepabl, TOPHBIE MIOPOIBI, MTOJIE3HBIE UCKOMTAEMbI€, TOTUIUBO, PECYPCHI.

TexHonorus: XuMu4ecKas IpoOMbIIUIEHHOCTb, METAJLTYPrUs, TPOU3BOACTBO CTPOUTEIBHBIX

MaTepuaioB,  CEIbCKOXO3AMCTBEHHOE  MPOM3BOACTBO,  MHUIIEBAs  MPOMBIIIJICHHOCTb,
(dapmaiieBTHUECKasT ~ MPOMBIIICHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX  IMPENaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasos, AJIEKTPOHHAS MIPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHH.
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IINTAHHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLBI 1[I0 XMMHWHM HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYYaroIIMMHUCS
IIpOrpaMM CpeaHero oomero oopa3zoBaHUs (JMYHOCTHBIM, METAIPEAMETHBIM M MPEIMETHBIM).
Hay4yno-meTonnveckoil OCHOBOH /st pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
IIporpaMM cpeaHero oOIiero 00pa3oBaHus ABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIX O/,

B coorBercTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yIbTaTOB OCBOCHHUS MPEIMETA « X UMD HA YPOBHE CPEeIHEr0 001ero 00pa3oBaHusl BbIICIECHBI
CJIEIYIOIINE COCTABIAIOIIME:!

OCO3HAHUE OOYYAIOIIMMHUCS POCCUHCKON TPaKTaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEEIICHHIO;

HaJIM4Khe MOTUBALIMK K OOYYECHHUIO;

LieJIeHANpPaBJIEHHOE Pa3BUTHE BHYTPEHHHMX YOEXJCHUN JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN ¥ UCTOPUYECKUX TpaJAuLIUi 6a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTHh OOYyYaroIlMXcs PYKOBOJICTBOBATHCSA B CBOEH JESATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TPUCYHUIUMHU LIEJIOCTHOW CHCTEME XHMUYECKOro
o0pa3oBaHus;

HaJWyue TMPAaBOCO3HAHUS HKOJOTUYECKOW KYJNbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pPe3yJIbTaThl OCBOCHMS NTpeMeTa « XMMUsD» TOCTUTal0TCS B €TMHCTBE YUeOHOM
U BOCIIUTATEIbHON JIEATEIBHOCTH B COOTBETCTBUU C I'YyMaHUCTHUYECKUMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJEalaMHM POCCHICKOro IpakJaHCKOro OOIIecTBa,
NPUHATHIMUA B OOILIECTBE HOPMaMH W NpaBUJIAMU TMOBEJCHHUS, CIOCOOCTBYIOIIMMHU MpoIeccam
CaMOIIO3HaHUs, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH OOYUYarOIIHUXCSL.

JIM4HOCTHBIE Pe3yNabTaThl OCBOEHUS MpEeAMETa «XUMHUA» OTpaxaroT c(popMHUpPOBAHHOCTh
OIIBITA [TO3HABATEIBHOM M IPAKTUUECKOM JAeATEIbHOCTH 00YUYaIOIIMXCSl IO pean3aliii IPUHATHIX
B 00IIECTBE LIEHHOCTEH, B TOM YHCJIE B YACTHU:

1) rpamaaHCcKOro BOCIUTAHMS !

OCO3HAHHUS OOYYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBONOPSAKY;

IIPEICTABJIICHNAA O COLMAJBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOLICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIbHOCTH IPU CO3AAHUU Y4EOHBIX NPOEKTOB,
pelieHnH y4eOHBIX 1 TO3HABATEIBHBIX 33/1a4, BBIMTOJHEHUN XUMHUECKIX IKCITIEPIMEHTOB;

CMOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS], IOTUKY U apT'yMEHTHI IPYTUX
P aHAJIN3€ PA3JINYHBIX BUJOB YUEOHOM 1€ATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMA

LEHHOCTHOI'O OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJEIUI0 OTEUYECTBEHHOM
XMMMUY;

YBaXKEHMsI K IpPOLiEcCy TBOpYECTBA B OOJACTH TEOPUU M IMPAKTHUYECKOIO NPUMEHEHUS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAYKH €CTh PEe3yNbTaT UIMTEIBHBIX HAOIIOJCHUIA,
KPOIIOTJIMBBIX IKCIIEPUMEHTAIIBHBIX ITIOUCKOB, IOCTOSIHHOT'O TPY/Ja YYEHBIX U ITPAKTUKOB;
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UHTEpeca U TI03HABATEIbHBIX MOTHUBOB B IIOJyYEHUHM U TIOCIEIYIOIIEM aHalu3e
nH(}OpMAITUU O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHHUS, ’TUYECKOI O IIOBE/ICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAllUH, CBA3aHHBIE C XUMHUUECKUMU SIBICHUSMH, U TPUHUMATD
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaThbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHHE U TOCTYNKH CBOUX TOBapHILEH C MO3UIUN
HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHHUE TIOCIICICTBUI ITHX MOCTYITKOB;

4) popmMupoBaHMs KyJbTYPHI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 3/10poBOro M Oe3zomacHoro oOpasza XU3HHU, HEOO0XOAMMOCTH
OTBETCTBEHHOT'0 OTHOLIEHHS K COOCTBEHHOMY (PM3NUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs MpaBWJl O€30MacHOr0 OOpaIleHHs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHON
KU3HU U B TPYJIOBOU JESITETbHOCTH;

NOHMMaHUs UEHHOCTH TPaBUJ HMHAWBHUAYAJbHOTO M KOJUIGKTUBHOIO 0€30MacHOro
TOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIINX 3I0POBBIO U YKU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUM M HENPUSATHS BPEIHBIX NPUBBIYEK (YMOTPEOICHHUS aIKOros,
HapKOTUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B  Y4e€OHO-HCCIIEI0BATEIbCKON JAESITEIbHOCTH,
OO0IIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyYacTHE€ B PEIICHWHW TNPAKTHYCCKUX 3a/ad  COIUATbHON
HaIIPaBJIEHHOCTH (B paMKax CBOEI0 KJ1acca, LIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHIO MpoQeccHil pa3NTuvyHOro poia, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYAOBOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYAILHON TPACKTOPHH 00pa30BaHus, Oy Tymieit
npodeccuu u peaau3anuu COOCTBEHHBIX KHU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPeOHOCTEH 00IIeCTBA;

6) 3K0JIOrNYeCKOro BOCIIUTAHMS

9KOJIOTMYECKH 11€71eCO00pa3HOro OTHOILLIEHUS K MPUPOAE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMiIe;

NOHUMAaHUs TJI00AJTBFHOrO XapaKTepa HKOJIOTMUECKUX MpoOsIeM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOIHON U COLUUAIIBHOM CPEIbL;

OCO3HAHUSI HEOOXOAUMOCTH HCIIOIb30BAHUS JOCTHKEHUM XUMHUHU JJIsl PELIEHHs] BOIIPOCOB
paloOHaNIbHOIO IPUPOIONOIb30BAHUS;

AKTUBHOTO HEMPHATHS JCHCTBHUIl, MPUHOCSAIIMX BpPEI OKpYXKarollel MpHpPOAHON cpene,
YMEHHSI TIPOTHO3UPOBATH HEOJIATOMPHATHBIE AKOJIOTHUYECKUE TOCICACTBUS MPEANPUHUMACMBIX
JIEMCTBUI U NPEIOTBPALLIATh UX;

HAIMYUS PA3BUTOrO JKOJOTHYCCKOTO MBIIIICHUS, JKOJIOTHYECKOH KYJIbTYphI, OIBITA
NESITeNbHOCTH  DKOJOTMYECKOW HAMpaBICHHOCTH, YMEHHS PYKOBOJACTBOBATHCS WMU B
MMO3HABATEIILHOW, KOMMYHUKATUBHOW M COITUAIIBHOMN MTPAKTHKE, CIIOCOOHOCTHA U YMCHHS aKTUBHO
MIPOTUBOCTOATH HICONIOTHH XeMo(hoouH;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAyKH U OOLIECTBEHHON MPAKTHUKHU;
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NIOHUMaHUA CcleUU(PUKA XMMHUU KAaK HayKH, OCO3HaHHUA €€ poiau B (HOpMHUPOBaHHU
PalMOHATIBLHOI0 HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEIIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O E€IMHCTBE IPUPOIBI M YEIIOBEKA, B NO3HAHWH IPHUPONHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodaeM COXpaHeHHs! TPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHM JUISI COBPEMEHHON IUBWIM3ALUU: B €€
T'YMaHUCTUYECKON HAIpPaBJIIEHHOCTH U Ba)XHOM pOJIM B CO3JaHMM HOBOHM 0a3bl MaTepHalIbHOM
KYJIBTYpPBl, PEIICHUHU TJI00aJIbHBIX MIPOOIEM YCTOHUHMBOrO pa3BUTHs YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKO, NUIIEBOM M JKOJOTMYECKOW O€30MacHOCTH, B PAa3sBUTUU MEIULUHBL,
o0ecreyeHnH YCIIOBHM yCHEIHOro Tpy/a U 3KOJIOTHYECKH KOM(OPTHON JKU3HU KaXKAOro 4WieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METONOB IIO3HAHWI,
UCIONB3yEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOIy4YaeMble 3HAHUS AT
aHamM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpAa M MPOUCXOASIIINX B HEM H3MEHEHUH,
YMEHHUS J1enaTh 000CHOBAHHBIE 3aKIIOYEHHS HA OCHOBE HAyYHbIX (DAKTOB M UMEIOIINXCS JaHHBIX
C LIEJIBIO NIOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCII0JIb30BAaTh XUMUYECKUE 3HAHUS /7S pelleHus: Ipobiem
B PEAJIbHBIX )KU3HEHHBIX CUTYALIUSIX;

MHTEpeca K TO3HAHUIO M MCCIIE0BATENIBbCKON AEATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM 10 XMMHMHM B COOTBETCTBHUHM C JKHU3HEHHBIMH
MOTPEOHOCTSIMU;

HMHTepeca K 0COOCHHOCTSIM TPY/la B Pa3IMUHbIX chepax mpodhecCHoHAIbHON 1eATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yNbTaThl OCBOCHHUS y4eOHOro mpenmera «XUMHS» Ha YpOBHE
cpenHero oo01ero oopa3oBaHUs BKIIOYAIOT:

3HaUYUMBIC Ui (DOPMHUPOBAHMSI MHPOBO33PCHHS OO0YUYAIOIMIUXCS MEXKIUCIUTUIMHAPHBIC
(MexmpenMeTHbIe) O0IIeHayYHbIE TOHATHS, OTPaKaIOIIKeE [IEJIOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (MaTepwsi, BEIIECTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMa, Hay4HbI (akT, MPUHLHUI, THIIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, UCCIIEeIOBaHE, HAOIIOICHUE, H3MEPECHHE, YIKCIICPUMEHT U IPYTHE);

YHHUBEpCalbHble  y4deOHble  JeiicTBUs  (IIO3HABaTENbHBIE,  KOMMYHHUKATHBHBIE,
peryasTuBHBIE), obOecnednBaronyie (OpMHpPOBaHHE (QYHKIMOHAIBHOW TPAaMOTHOCTH U
COILMATbHON KOMIETEHIIUU 00yUYaroIuXcs;

CIIOCOOHOCTh ~ OOYYAIOIIUXCS ~ HCIOJNB30BaTh  OCBOCHHBIE  MEKJIMCHIUILUIMHAPHEIE,
MHPOBO33pEHYECKHE 3HAHUS W YHUBEpCAIbHBIE YydeOHBIC ICHCTBUS B IO3HABATENBHOW U
COILIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCATBHBIMH yUEOHBIMU
MO3HABATEIbHBIMI, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU JIEHCTBUSMHU.

OBiaieHHe YHUBEPCAJIBLHBIMU YU€OHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30Bble JIOrHYECKHUeE IeliCTBUSA:

CaMOCTOSITENILHO (OPMYIIMPOBATh M  AKTyaIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

OIIPENIETIATh eI JIeATSIIBHOCTH, 3a/JaBas TapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH Pe3YJbTAThI IEATEIHHOCTH C MMOCTABICHHBIMU IESIMU;
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UCIIOIb30BaTh IIPU OCBOCHMM 3HAHMW NIPHUEMBI JOTMYECKOrO MBINUICHUS — BBIICIATH
XapakTepHblE TPU3HAKM IMOHATHMM W YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOLINE MOHATHUSA sl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPHUH ISl KITACCU(PUKAIIMH BEIIECTB M XUMHUECKUX PEaKIUil;

YCTaHABJIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3M MEKY N3Y4aeMbIMU SIBJICHUSMH;

CTPOMTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, 1€TyKTUBHBIE, [10 AaHAJIIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTU U IPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBJICHUX, (POPMYIMPOBATH BHIBOIBI U
3aKIJIIOUEHUS;

IOPUMEHSTh B IpOLIeCCe MO3HAHUS, HCIONb3yeMble B XUMHHM CUMBOJMYECKUE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIENIbHBIE MPEJICTABICHNS — XUMUYECKUI 3HAK (CUMBOJ) 3JIEMEHTA,
XUMU4eckas (opmyna, ypaBHEHHME XUMHYECKOW peakIul — TpU PElICHUH Y4eOHBIX
ITO3HABATEIIBHBIX U MPAKTUYECKUX 3aa4, IPUMECHITh Ha3BaHHBIC MOJEIbHBIC MPEICTABJICHUS IS
BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUI.

2) 0a3oBble HUcciie0BaTeIbCKeE JelicTBUA:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHIA;

¢dbopMynupoBaTh IL€IM M 3aJayd  MCCIEJOBAaHUS, MHCIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENTLHO C(HOPMYTHPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 OPMHUPOBAHUS TUIIOTE3bI 1O IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQ/IETh HAaBBIKAMU CaMOCTOSTENBHOIO IIJIAHUPOBAHUS M TPOBEACHUS YYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XO/0M IPOLIECcCca, CaMOCTOATEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (HOpMyIHpPOBaTh OOOOIIEHHS W BBIBOJBl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIENI0BaTEIbCKOW M TMPOEKTHOW JeATeNbHOCTH,
IPOSIBJIATE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOOB [TO3HAHUS.

3) pabora ¢ nundopmanmeii:

OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX WHPOpManuu (HAYIHO-TIOMYJISIpHAs
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHblE IocoOus, pecypcbl VHTepHera),
aHAJIM3UPOBATh HH(POPMALIUIO Pa3IMUHbIX BUJIOB U (HOPM IIPEACTABICHUS, KpUTUUECKU OLICHUBATh
€€ I0OCTOBEPHOCTh Y HENIPOTUBOPEUYUBOCTb;

(GopMynHpoBaTh 3alpOoChl M NPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
uH(popMaLuu, HeOOXOAUMOM ISl BBIITOIHEHHS YUeOHBIX 3a7a4 ONpeAenEHHOr O TUIIA;

nproOpeTaTh ONBIT UCHOIb30BAHUSA MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (pOpMy IpeacTaBieHUs HHPOPMALUU (CXEMBI,
rpaduKy, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAyyHBIH S3bIK B KauecTBE CpeACTBa MNpU paboTe ¢ XUMHYECKOH
nHpopMalueii: NpUMEHSATh MEXIpeaAMeTHble ((pu3MuecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (hOpMYJIbl, a00pEBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MIPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBnajgeHne yHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMU:

3a71aBaTh BOIPOCHI MO CYLIECTBY OOCYXJIa€MOM TEMbI B XOJ€ AUaaora W/MUial JTUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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BBICTYIIaTh C IPE3E€HTAallMeH pe3ybTaTOB IO3HABATEIBLHON NESITEIbHOCTH, MONYyYEHHBIX
CaMOCTOSATENIbHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPM  BBIIOJIHEHMM XHMHUYECKOIO
9KCIEPUMEHTA, NPAKTHUECKOH paboThl MO HCCIEAOBAaHUIO CBOICTB M3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro mpoekTa M (OpPMYJIMpPOBATH BHIBOJBI IO PE3yJIbTaTaM IPOBEAEHHBIX
HCCIIEIOBAaHUM MTyTEM COTjlacoOBaHUs MO3ULMH B X01€ 00CYXA€HUS 1 0OMEHAa MHEHHSIMH.

OgnageHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHMPOBATh M OCYILECTBISATh CBOK ITO3HABATEIbHYIO JESATEIbHOCTD,
orpenenss €€ el U 3aJa4yd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOOUMOCTH KOPPEKTUPOBATH
Ipe/ularaéMblii alrOpUTM JICHCTBUN NMpHU BBHINOIHEHUH YYEOHBIX M HCCIIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbonee AP (HEeKTUBHBIN CIIOCOO UX pPEIIeHUs C YYETOM MOIyYEHUs! HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH HA OCHOBE CAMOAHAJIN3a M CAMOOLICHKH.

INNPEJIMETHBIE PE3YJIBTATDI
10 KUIIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHUsh OTPAXKaIOT:

c(hOpMUPOBAHHOCTD MPEICTABICHUI O XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJM XHUMHH B TIO3HAHWU SBJICHUA TPUPOJBI, B POPMUPOBAHUU MBIIIICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHATIBHOW TPaMOTHOCTH, HEOOXOOUMOW I pPEeLICHUS
MPaKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 370pPOBbIO U
MIPUPOIHOU CpELIE;

BJIAJICHUE CHCTEMOM XWUMHYECKMX 3HAHHWW, KOTOpas BKIKOYAET: OCHOBOIOJArarolue
MOHSTHSI (XUMUYECKUH SJIEMEHT, aTOM, AJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
3JIEKTPOOTPHUIIATEIbHOCTh, XUMHUYECKast CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJApHAas Macca, MOJSIPHbIA 00BEM, YIVIEPOAHBIA  CKeEJeT,
(GyHKIMOHANbHAS TpYyMNa, paguKan, HU30MEpHUs, U30MEpbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YIIIE€BOAOPOABI, KUCIOPOA U a30TCOAEPIKALUE COCIUHEHMS, MOHOMED, IOJIUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TCOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUYECKUX
BeumiectB A. M. byrnepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHU; MHUPOBO33PEHUECKUE 3HAHUs, JIEkKAIIMe B OCHOBE IOHUMAHMSA
MPUIUHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHUM, (DAKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOTyYeHUH 1 0€30MacHOM HCIOIb30BAaHUN BAKHEHIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y MMPAKTUYECKOU JIEATEIHLHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKK MOHATHH, YCTaHABINBATh
HX B3aMMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOLME TOHATHUS [IPU OMMCAHUU COCTABA, CTPOEHUS U
MPEBPALLIECHUN OPTraHUYECKUX COEIUHEHHUI;

chOpMUPOBAHHOCTh YMEHUN HCIONb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJII COCTaBJICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYITI OpraHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHYECKHX PEAKUUN, U3rOTaBIMBATh MOJAEIN MOJIEKYJ OPraHUYECKUX BELECTB
JUISL WJUTKOCTPALIMM UX XMMUYECKOI0 ¥ IPOCTPAHCTBEHHOIO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHANJICKHOCTh U3YYCHHBIX OPTaHHMYECKUX
BELIECTB MO MX COCTaBY M CTPOEHHUIO K ONpeAeNEHHOMY KJacCy/Tpylrne COeIuHEHUI
(yrmeBomopobpl, KHCIOPOA M a30TCOJAEPXKAIINE COSAUHEHHUS, BBICOKOMOJIEKYISPHBIE

HID A"

COG)II/IHGHI/ISII_{ JaBaTb MM Ha3BaHHA 11O CHUCTCMaTHYCCKOM HOMCHKIATYpC (IUFAL), a TaK¥XC
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MIPUBOJUTH TPUBUAIbHBIC HA3BAHHUS OTNENbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOMMUJIEH,
alleTWICH, STHJICHIJMKONIb, TJIMLEPUH, (eHon, (opManblIerui, ameraibIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KMCIIOTa, CTE€apUHOBAs KUCJIOTa, TJII0K03a, PPyKTO3a,
KpaxmaJi, 1eJUTF0103a, TIUIUH);

chOpPMUPOBAHHOCTh YMEHHUS OIpENesaTh BUIbl XMUMHUYECKOM CBSI3M B OpPraHHMYECKHX
COEMHEHUSX (OJMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHUSI TMPUMEHATH IOJIOXKEHUS TEOPHUH CTPOCHUS OpPraHMYeCKHX
BemectB A. M. byrnepoBa s 00bsICHEHHSI 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHMsI MacChl BEIECTB;

c(OpPMUPOBAHHOCTh YMEHMHM XapaKTepHU3OBaTh COCTaB, CTPOEHHUE, (uU3MUeckue Hu
XMMHUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTan, 3TaH, JTWICH, MNPONWICH, aleTWwieH, Oyramuen-1,3, merunOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHTJIMKOb, TJIMIEPUH, (EHOJI, aleTaubAeryl, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUI0103a, aMHHOYKCYCHas KHCJIO0Ta), WILTIOCTPUPOBAThH
TeHETHYECKYIO CBS3b MEXIY HUMH YPABHEHUSMH COOTBETCTBYIOIIMX XHMHUECKUX PEAKIHN C
HCIIONIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HMCTOYHUKU YTIIEBOJOPOTHOTO CHIPhS
(HedTb, TPUPOAHBIA Ta3, yrojib), CIOCOOBI WX MepepadOTKU U MPAKTUUYECKOE MPUMEHEHHE
MIPOAYKTOB NEpepabOTKu;

c(OPMHUPOBAHHOCTh YMEHHH MPOBOANUTH BBIYUCICHHUS 110 XUMHUYECKUM YPaBHEHUSIM
(Mmaccbl, 00bEMa, KOIMYECTBA UCXOAHOI0 BEIIECTBA WIIM MPOYKTa PEAKIMH MO0 U3BECTHBIM MAacCe,
00BbEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh YMEHHI BJIAJIETh CHCTEMOW 3HAHHMI 00 OCHOBHBIX METOaX HAy4YHOT'O
MO3HAHUS, MCIONB3YEeMbIX B XHMHUHU TIPU HM3YyYCHUHM BEIIECTB M XUMHUYECKUX SIBJICHUU
(mabmroieHne, W3MEpeHUe, OKCICPUMEHT, MOJEIUPOBAHUE), MCIOIb30BaTh CHCTEMHBIE
XUMUAYECKHUE 3HAHUS [Tl IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAlIUsAX, CBA3aHHBIX
C BEIIECTBAMU M X IPUMEHEHUEM;

c(hOPMUPOBAHHOCTh YMEHUW COOJIFONIATh MpaBUja MOJb30BAHUS XUMHUYECKOH ITOCYI0H U
1a00paTopHBIM 000pY/IOBaHMEM, a TAK)KE MPaBUJIa OOpAILlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSMH TI0 BHITOJTHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OITBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBIMOJHATE XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHUs OpraHUYEeCKUX BELIECTB MPU HAarpeBaHUU, MOJyYEHUE STUJICHA U H3y4EHHUE €ro
CBOMCTB, KaU€CTBEHHBIE PEAKIIUU OPTaHUUYECKUX BEILECTB, ICHATYypaIus OCIKOB IPU HarpeBaHUH,
IIBETHBIC PEAKIIMHU OCITKOB) B COOTBETCTBHH C NMPABHJIAMU TEXHUKH 0€30MaCHOCTH IIPH 0OpaIleHur
C BeIIeCTBAaMHM M JIaOOpaTOpHBIM 00OpYIOBAHUEM, MPEACTABIATH PE3YNbTATHl XMMUYECKOTO
JKCIIEpUMEHTa B (OpME 3amucH YpaBHEHHH COOTBETCTBYIOIIMX peakuuidl U (QOopMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHpopManuu, IHTepHET U npyrux);

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IMpaBHJAa HKOJOTMYECKH LEIeco00pa3HOro
MoBeleHUsI B OBITY M TPYNOBOM JEATEIBHOCTH B LENSIX COXPAaHEHHUS CBOETO 370pOBbS U
OKpY>Karollel MPUPOJHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS Ha KUBBIE OPraHHU3MbI
OIpeNeNEHHBIX OpPraHMYeCKUX BeIIeCTB, MoHuUMas cMbica mnokasarens [IJIK, moscHaTs Ha
IpUMepax CcrocoObl YMEHBUIEHHs] M NIPEJOTBPAIIECHHS] UX BPEAHOIO BO3JEHCTBUS HAa OpraHU3M
YeNl0BeKa;

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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U1l 00YYaIOUIMXCS C OrPaHUYEHHBIMH BO3MOXHOCTSMH 37I0POBbS: YMEHHE HPUMEHSAThH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIECTB U XUMUYECKUX SBIICHHIA;

TS CIIETIBIX U CTTa0OBUAAIIMX OOYUArONIMXCsI: YMEHUE UCTIONB30BaTh PEIbe(PHO-TOUCUHYIO
cucremy obo3Hauenuii JI. bpaiins ais 3anucu XuMuueckux Gopmy.

11 KUIIACC

[IpenmeTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHu4YecKas XUMUsD» OTPaKaIoT:

c(hOpMUPOBAHHOCTh MPECTABICHUIN: O XUMUYECKOI COCTaBJISIONICH eCTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUW MPUPOJIBI, B (POPMHUPOBAHUH MBIIUICHUS U
KYyJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJUMOH JJIsi pelIeHUs
MPaKTUYECKUX 3a7a4 M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3I0pPOBbIO U
MIPUPOJHOU CPELIE;

BJIQJICHUE CHUCTEMOM XHMHUYECKUX 3HAaHHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliue
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJla, MOJb, MOJSIPHBI O00BEM, BaJIEHTHOCTh, DSJEKTPOOTPUIIATEIILHOCTD, CTENEHBb
OKHUCJICHUSI, XUMHYECKas CBs3b (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAsN),
KpUCTAJZTMYeCKast ~ peméTka, TUNBl XUMHUYECKHUX  pEakuil, pacTBOp, DIEKTPOIUTHI,
HEIJIEKTPOJUTHI, DJIEKTPOIUTHUYECKAsT JUCCOIMAIINSI, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH peakIuu, XUMHYECKOe PaBHOBECHE); TEOPHH U 3aKOHBI (TEOPHs NEKTPOTUTHUECKOMN
Jqucconuanuu, nepuonndeckuid 3akon . M. MenneneeBa, 3akOH COXpaHEHUS MacChl BEIIECTB,
3aKOH COXpPAHEHHUSI U MPEBPAILCHUS] SHEPTUHM MPU XUMHUYECKUX PEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHUHU, MHPOBO33PEHUYECKHE 3HAHUS, JIeXKalllhe B OCHOBE MOHHUMAHMUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUU, (PAKTOIOTUYECKIE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJTYYeHHH U OEe30MacCHOM HCIOIb30BAaHUU BaKHEUIINX HEOPraHWYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JIEATEIHHOCTH YEIOBEKa,

chOpMUPOBAHHOCTh YMEHHIl BBIABIISATH XapaKTEPHbIC MPU3HAKK MOHSITHH, YCTaHABINBATh
WX B3aWMOCBS3b, HUCIOIH30BATh COOTBETCTBYIOIIUE TMOHSTHS MPU OMHMCAHUH HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLECHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIONH30BATh XMMHYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS
(dbopMyn BeIIECTB W ypaBHEHUN XUMHUYECKMX PEAKIMi, CHUCTEMATUYECKYI0 HOMEHKIATypy
(IJUPAC) u TpuBHaibHBIC Ha3BaHHUS OTACIBHBIX HEOPraHMYECKHMX BeHIeCTB (yrapHblii ras,
VIJEKUCIBIN Ta3, aMMUak, raméHas M3BEeCTb, HEral€éHas W3BECTh, NMUThEBas COAa, MUPUT U
Apyrue);

c(hOpPMUPOBAHHOCTh YMEHUH OIPENETSATh BAICHTHOCTh M CTETICHb OKUCIICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBsI3U (KOBaJIeHTHAs!, HOHHAS,
MeTaJUIM4ecKasi, BOJIOPOAHAs) B COCIMHEHUSIX, THI KPUCTAJUIMUYECKON PEIIETKU KOHKPETHOTO
BellecTBa (aToMHasi, MOJIEKYJSpHas, MOHHAs, MeTajlIn4yecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCTUHECHHUII;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAATIC)KHOCTh HEOPTAaHUYECKHX BEIIECTB
10 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIIe COelMHEHUN (IIpOCThIe BEUIeCTBa — METAJLIbl U
HEMETaJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTepHbIE THAPOKCHUIBI, COIN);

c(hOpMHUPOBAHHOCT, YMEHUU pacKpbhiBaTh CMBICH Tepuoanydeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOUIYI0, OOBSICHUTECIBHYIO U
MIPOrHOCTHYECKYI0 (DYHKIINH;

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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chOPMUPOBAHHOCTb YMEHMH  XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XMMHUYECKUX 371eMeHTOB 1—4 niepuonos Ilepuoanueckoit cucreMbl XuMudyeckux 3iaemenToB /1. M.
MeHeneeBa, HCMONB3YSl TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHY, «IHEPreTHUYCCKUEC
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWCTB XWMHUYECKHX JJEMEHTOB U UX
COeIMHEHHH Mo nepuoaam u rpymmnam [lepuoanueckoil cucteMsl xumMmuyeckux anementos [1. U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMUYECKHIE CBONCTBA
HEOPraHUYECKUX BEILIECTB Pa3IMYHbIX KJIAcCOB, MOJITBEP)KIaTh CYILECTBOBAHHE I€HETHUYECKOMN
CBSA3UM MEXJ]y HEOPraHWYECKHUMH BEIECTBAMH C IOMOIIBIO YPaBHEHUH COOTBETCTBYOLIUX
XUMHYECKUX PEAKIIN;

c(hOpPMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU 1O Pa3IUIHBIM
npu3HaKaM (YUCIIy W COCTaBY pEarupyroliux BEIIECTB, TEMmIoBoMy AJ(h(eKTy peakiuu,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJIATh YPABHEHMS PEAKIMM Pa3IMUHBIX THUIIOB, MOJIHBIE
U COKpaméHHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHSA, MIPU KOTOPBIX 3TH
peaKIy UIyT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIHHU, TOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3JMYHBIX HEOPraHWYECKHX BEIEeCTB, pPACIIO3HABATH OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEILECTB;

chOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIUTEIHbHO-BOCCTaHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOr0 OalaHca 3TUX PeaKIInii;

c(hOPMUPOBAHHOCTh YMEHHI OOBSCHSATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON peaKIuu OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEIIEHHs] XMMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozaeiicteus (mpuniwn Jle [atense);

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XUMHUYECKHE TPOLIECCHI, JIeXKalllle B OCHOBE
MPOMBIIIJICHHOTO TOJYYE€HUS CEepHOW KHCIOTHl, aMMHaka, a Takke CPOPMHPOBAHHOCTh
MIpe/ICTaBICHU 00 OOIIMX HAy4YHBIX MPUHIIMIIAX M KOJIOTMYECKUX MPoOJieMaX XHMHUYECKOTO
MIPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHUH TPOBOJUTH BBIYMCICHUS C MCIOIH30BAHUEM TOHSITHS
«MaccoBasi JI0JIsl BELIECTBAa B pacTBOpe», OOBEMHBIX OTHOUIEHHI TIa30B MNpPU XUMHUYECKHX
pEaKLUsAX, MacChl BEIIECTBA WM 00bEMA ra30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OZTHOTO M3 yYaCTBYIOIIMX B PEAKIIUM BEUIECTB, TEIUIOBOTO d(h(eKTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MAcCChl BEIIECTB, MPEBPALIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOIH30BAHUS XUMHUYECKOW MOCYI0N H
71a00paToOpHBIM 000pPYIOBaHHUEM, a TAK)KE MpaBUiIa OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBIMIONHATh XUMHYECKANW JKCIECPUMEHT
(paznmokeHue TEpOKCHIA BOAOPOAA B NPHUCYTCTBUHM KaTalud3aTropa, ONpEIeNieHUE Cpelbl
PacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOIO UHIWKATOPA, BIMSIHUE Pa3IMUHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIMH, Peaklid HMOHHOTO OOMEHa, KadeCTBEHHBIC pPEaKIMH Ha
cyibdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIBHBIX
3amau mo TemaMm «Metamney u «Hemeramib») B COOTBETCTBUM C TPaBUIAMH TEXHHKHU
0€30MacHOCTH MPU OOPAIIEHUH C BEIICCTBAMHU U JIA0OPAaTOPHBIM 000pPYAOBaHUEM, MTPEICTABIATH
pe3yibTaThl XUMHYECKOr0 S3KCIepUMEHTa B (OpME 3aluCH ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUPOBAThH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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c(hOPMUPOBAHHOCTh YMEHHMH KPUTHYECKU aHAJIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
IIOJIy4aEMYIO U3 pa3HbIX UICTOYHUKOB (CpeACTBa MacCOBOM KOMMYHUKaLUU, IHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh yMEHHUN COOMIOJATh TIpaBWia HSKOJOTMYECKH IeJIeco00pa3HOro
MOBEJICHU B OBITY M TPYJOBOH JEATEIBHOCTH B LEISIX COXPAHEHUS CBOErO 370POBbS U
OKpY’Karoled MpUPOTHON Cpellbl, OCO3HABATh OMACHOCTh BO3JICHCTBUS HA JKHUBBIE OPraHU3MBbI
OIpeeNIEHHBIX BEIIECTB, MOHUMAs cMbIci mokaszarens [1/IK, moscHaATs Ha mpuMepax criocoObl
YMEHbILIEHUS U MPEJOTBPAILIEHUS UX BPEAHOTO BO3JCHCTBIS Ha OpraHU3M YeJIOBEKa;

JUIs 00y4aroluxcs C OrpaHMYEHHBIMM BO3MOXKHOCTSIMHU 370pOBbs: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHHIA;

JUIS CJIETIBIX U CIa0OBUAALIMX 00YYaIOIIUXCsl: YMEHUE UCTIOIb30BaTh PEIbe(PHO-TOUECUHYIO
cucremy obo3Hauenuii JI. bpaiins ams 3anucu XuMuueckux Gopmyt.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonunyectBo yacos DJIEeKTPOHHbIE
HaunmenoBaHMe pa3iesioB U TeM (undposrbie)
Ne ni/m Kontpoiabusie | IlpakTnyeckue
NPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
Pasnes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOM XUMHH
IIpeamer opranudeckon xumuu. Teopus
11 CTPOCHHUSI OPraHUYECKUX COSAMHEHUH A. 3
M. byrneposa
Hroro mo pazneny 3
Paznen 2. YraeBoaopoabt
2.1 [IpenenbHbIE YriIeBOAOPOIBI — ATKAHBI 2
59 HenpenenbHble yriieBogopo/Ibl: aJIKEHBI, 5 1
AIKaUEHBI, aJIKUHbI
2.3 ApoMaTH4eCKHE YIiIE€BOLOPOIbI 2
24 [TpuposHbIe HCTOUHUKHU YIIIEBOJLOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznen 3. Kuciiopoacoaepskaimue oprannyeckue coeinHeHus
3.1 Crouptsl. ®eHon 3
3.2 Ansaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
Crnoxuble 23UpbI
3.3 VYrneBoasl 3 2
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Uroro no pazneny 13

Pasznen 4. A3oTcoaeprkamiye OpraHnyecKkue coeInHeHus

4.1 AMUHBI. AMUHOKHCIOTHEL. belkn 3

Hroro no pazneny 3

Pasznes 5. BoicokoMoJieRyJIsIpHbIE COeIMHEHM ST

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroro no pazueny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 34 3 2
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11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3aeioB U TeM uudposbie
Ne ni/m P Kontpoasbnsie | IIpakTnyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crpoenue aroMoB. [lepnoanueckuii 3aKoH
11 n [lepnonnueckas cucrema XUMHYECKUX 3
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemecTBa. MHOroo0Opasue 4
' BEIIECTB
13 XUMHUYECKUE pEeaKLIUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Merannbl 1
2.2 Hewmeramnbt 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Uroro no pazneny 17
Pasnen 3. Xumus u :KM3Hb
3.1 XUMHS ¥ )KA3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTtuuyeckue
n/n Bcero U3yueHusi | oOpas3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 IIpeamer opraHu4ecKoi XuMuH, e 1

BO3HHUKHOBCHHEC, pa3BUTHEC U 3HAUCHUC

Teopust cTpoeHUsT OPraHUYECKUX
2 coenuuenuit A. M. byrnepoga, eé 1
OCHOBHBIE ITOJIOKEHUS

[IpencraBienue o Ki1accupuKaIu
opraHn4eckux BemiecTB. Homenkmarypa

3 (cucremaTHueckas) ¥ TpUBUAJIbHBIE 1
Ha3BaHMsI OPraHUYECKUX BEIIECTB

4 ATKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHYECKUH AL

5 MeraH u 3TaH — npocTenimne 1
MPEACTABUTENH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

7 DTUJIEH U NIPONUIIEH — MPOCTEHIINE 1
MIPE/ICTaBUTENIN AJIKEHOB

8 [Ipaktnueckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBONCTBY
Anxanuensl. byraauen-1,3 u

9 Metunoyraauen-1,3. [Tonyuenue 1

CUHTCTHUYCCKOI'O KaydyKa U pe3nHbl
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AJIKMHBI: COCTaB U OCOOCHHOCTH

10 CTPOEHUS, TOMOJIOTMUECKUH Ps. 1
AnertnneH — MpoCTEeUINM
IIPEICTaBUTEID AIIKUHOB

11 Brruncrienus no ypaBHEHUIO XUMAYECKON 1
peakuuu

12 ApeHbl: 6eH301 U TOInyoJ. TOKCUYHOCTD 1
apeHoB

13 I'eneTnueckast cBA3b yIriaeBOJOPOJIOB, 1
MIpUHAUIEKAIIMX K PA3IMYHBIM KJlaccaM
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOOB:

14 MPUPOIHBINA ra3 v MOMyTHbIE HEPTIHbIE 1
rassl, He()Th ¥ IPOAYKTHI €€ repepaboTku
[TpupoaHble HCTOYHUKH YTIIEBOJOPOOB:

15 MIPUPOJIHBIN ra3 U NONYTHbIE HEPTSIHbIE 1
rasbl, He)Th ¥ MMPOAYKTHI €€ nepepaboTku

16 KonTponbnas pabota mo pazueny 1 1
«¥YTI1€BOAOPOIBD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: 1
METaHOJ ¥ 3TaHoJI. BoopoiHas cBA3b

18 MHoroatomMHbl€ CIIUPTHI: ITHIICHTJIUKOIb 1
U TJIMLEPUH

19 DeHoI: CTPOCHHUE MOJICKYIIBI, (PU3UIECKUE 1
U XMMHUYECKUE CBOWCTBA, MPUMEHEHUE

20 Anprerugpl: GopMaIbaeTHI | 1
aneTanpaerui. ALETOH

21 OnHOOCHOBHBIE TIpeiebHbIE KApOOHOBHIE 1
KHCJIOTBI: MypaBbUHas U YKCYyCHast -
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22

[Tpaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBD)

23

CrteapuHOBasi U OJICMHOBAsI KUCIIOTHI, KakK
MPEACTABUTENH BBICIIUX KapOOHOBBIX 1
KHUCIIOT

24

MpI1a Kak COJH BBICIIUX KapOOHOBBIX
KHCJIOT, KX MOIOLIEE NEUCTBUE

25

CrnoxxHble 3HUpBI KaK IPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. ['MAPOIU3 CIOKHBIX
3¢upoB. Kupsl: ruIpoNn3, IpUMEHEHHE,
Ouonoruueckast poiib )KUpPOB

26

VYTraeBobl: coCTaB, KiacCU(UKaIIHSL.
Baxuelimue npeacTaBuTeNu: riIroKo3a, 1
¢bpykTo3a, caxaposa

27

Kpaxman u nemnoo3a Kak NIpupoaHbIe
MOJINMEPHI

28

KonTtponbnas pabota o paszueny
«Kucnopopaconepsxaiiue opraHUuECKUe
coenuHenus»/ Beepoccuiickas
npoBepoyHas pabora

29

OO01as XxapakTepucTUKa
a30TCoAEpKAIUX OPTaHUIECKUX
coenuHenuii / Beepoccuiickas
IpoBepoyHas pabora

30

AMWHBI: METHJIAaMUH 1 aHUIINH 1

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYECKUE COCAUHECHUS, UX 1
Oouonornueckoe 3HaueHue. [lenTuapl.
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benku xak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COETMHEHHS
32 OCHOBHBIE TIOHATHUS] XUMUHU 1
BBICOKOMOJICKYJISIPHBIX COCMHCHUI
OCHOBHBIEC METO/Tbl CHHTE32
33 BBICOKOMOJICKYJISIPHBIX COCIMHEHUH. 1
[TnacTMacchl, Kay4yKH, BOIOKHA
34 Peseps 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 5
I[MTPOI'PAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka Kontposasbubie | IlpakTtuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl

XUMHUYECKHUH DJIEMEHT. ATOM.
DneKkTpoHHast KOH(UTypaIHs aTOMOB

[Tepuoguueckuit 3akoH u [leprnoguueckas
cUcTeMa XUMHUUYECKUX 3jieMeHToB J[. 1.
MenneneeBa, UX CBA3b C COBPEMEHHOMU
TEOpUEN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTHU U3MEHEHHUS CBOMCTB
XAMHAYECKUX DJIEMEHTOB U UX COEIUHEHUI
T10 TPYIIaM U NepuoaaM. 3HaueHUe
MEPUOINYECKOT0 3aKOHA ¥ CHCTEMBI
xuMudeckux syemenToB .M. Menaeneera
B Pa3BUTUU HAYKH

Crtpoenue BeniecTBa. XUMUYECKask CBSI3b,
4 €€ BUJIbI, MEXaHU3MbI 00pa30BaHUS 1
KOBQJIEHTHOM CBsI3H. BomopoaHas cBsA3b

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTb.
Crenenn okucnenus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOT O
CTPOCHHUS

IToHsiTHE O TUCIIEPCHBIX CUCTEMAX.
6 HcTrHHBIE M KOJUTOMAHBIE PACTBOPHI. 1

MaccoBas 105151 BelllecTBa B pacTBOpe
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Knaccugukanus 1 HoMeHKIaTypa
HEOPraHM4eCKUX COECIUHEHUN.
I'enernyeckas cBsi3b HEOPraHUUECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Knaccugukanus XuMHYECKUX peakuuil B
HEOPraHUYECKOW U OpPraHM4eCcKON XUMUU.
3aKOH COXpaHEHUS MacCChl BELIECTB; 3aKOH
COXpaHEHUS U IIPEBPALLECHNS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

CkopocTb peakiuu. OOpaTHUMble PEaKIHH.
XUMHUYECKOE PABHOBECHE

10

[Tpaktuueckas padora Ne 1. «Brnusiaue
pa3InYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON peaKLum»

11

DEeKTpONUTHYECKAs AUCCOIMALS.
[Toustre 0 BomopoaHom mokaszateie (PH)
pactBopa. Peakuinu noHHOTO OOMEHa.
I'mpponus opraHudecKux u
HEOPTaHUYECKUX BEIECTB

12

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [TonsTHe 00 31€eKTpONIH3E
pacIuIaBOB U pacTBOPOB COJIEit

13

KonTtponbhas pabota o pasneny
«TeopeTnveckre OCHOBBI XUMHH)

14

MeTtannsl, UX IMOJIOKEHHE B
[Tepuonnueckoi cucTeMe XUMUISCKUX
anemenToB JI. 1. MenaeneeBa u
0COOCHHOCTH CTpoeHUst aToMOB. O01HEe

(1)I/ISI/I‘IGCKI/IC CBOMCTBa METAJIIO

B 10KYMEHT nozn

AACAH SNEKTPOHH

Ol NOANWCHIO
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15

CniaBbl METaIIOB. DJIEKTPOXUMHYECKHUI
PAIl HANPSHKEHUH METAIIIIOB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHIIINX
METaJIOB (HATPHH, KT, KaIbIUH, 1
MarHui, aJJlOMUHUN) U UX COCTMHCHUI

17

XUMHUYECKUE CBOKCTBA XpOMa, MEIU U UX
COCIMHEHUH

18

XHUMHUYECKUEe CBOMCTBA IIMHKA, JKeJie3a U UX
COeIMHEHUH

19

[TpakTnueckas padora Ne 2. "Pemenue
AKCIEPUMEHTAIBHBIX 3a/a4 [0 TEME 1 1
«Mertamib»"

20

Hewmeraniel, X moJ0KeHNUE B
[Teproauueckoil cucteMe XUMHUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHUSI aTOMOB

21

DuU3NYECKHE CBOMCTBA HEMETAJIIOB.
AnnoTponusi HeMeTaioB (Ha mpuMepe 1
KHCIIOpOJia, cephl, pocdopa u yriaeposa)

22

XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U
HUX COCOUHEHUU

23

XWMHYECKHE CBOMCTBA a30Ta, pocdopa u
HX COCAUHEHUIN

24

XUMHYECKUE CBOMCTBA yriIepoa, KpeEMHUs
U UX COSIMHECHUHN

25

HpI/IMeHCHI/IC BaKHEUIIIMX HEMETAJLJIOB U UX

COeIMHEHUH

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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26

O0o0011IeHIE U CHCTEMATHU3alMs 3HAHUH 110
TeMe «HemeTanney. Beraucnenus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKuHﬁ nu
TEPMOXHUMHUYECKUE PACUETHI

27

[Tpaktuyeckas padora Ne 3. «Pemenue
HKCHEPUMEHTANIBHBIX 3a/1a4 10 TEME
"HemeTtanst"»

28

Kontponbnas pabota o remam
«Metamnel» 1 «HeMeTtamibl»

29

Heopranuueckue u opranndyeckue
kucaotel. Heoprannueckue u
OpraHMYeCcKHe OCHOBAHMSI

30

AmdoTtepHbIe HEOpraHUUECKUE U
OpraHu4ecKue coeuHeHus. [ eneTnueckas
CBS3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponb xumuu B obecrieueHUn
IKOJIOTUYECKOM, SHEPTeTHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
ME/IULHBI

32

[IpencraBienus o0 OOLIMX HAYYHBIX
MPUHLUIAX TPOMBIIUIEHHOTO OTY4YEeHUs
BaKHEUIIINX BEIIECTB

33

UYenoBek B MUpE BEIIECTB U MAaTEPUAIIOB
XUMHUS U 3I0pPOBbE YEIIOBEKA

34

Peszeps

1

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

34
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon

IIpoBepsiemble IpeaMeTHBIE Pe3yJbTATHI OCBOCHHSI OCHOBHOIM
NpoBepsieMoro

00pa3oBaTe/IbHOI MPOrPaMMBbI CpeiHero o01ero o0pa3oBaHus
pe3yJabTarta

1 TeopeTnueckne OCHOBbI OPraHN4YeCKON XUMHH

CdopmMupoBaHHOCTH MPEICTABICHUH O XMMHUYECKON COCTABJISIONMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIM XUMUU B IO3HAHHUH
11 SBJIIGHUW TPUPOAbI, B (OPMHUPOBAHMH MBIIUICHUS U KYJIbTYpPbI
' JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOTUMOW IS
pelieHns MPaKTUYeCKUX 3aqad M HSKOJIOTMYecKd OOOCHOBAHHOTO

OTHOHICHHA K CBOEMY 3J10POBBIO U HpHpOﬂHOﬁ cpeac

Brnanenue cucremoil XMMUYECKMX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroLe MIOHATHSA (Monekyna, BaJICHTHOCTb,
AEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSPHBIA OOBEM, YIJIEpOIHBIM CKEJET,
(GyHKUMOHANBHAS — TPYMIa, pajaudkal,  HW30MEpHs,  H30MEpHI,
TOMOJIOTUYECKUI psAJ, TOMOJIOTHM, YTIJIEBOJOPOIbI, KHCIOPOA- U
12 a30TCoJepKAIIUe COCTUHEHHS, OMOIOTHYECKH AaKTUBHBIC BEIIECTBA
' (yrineBogpl, KHUpbI, OEIKH), MOHOMED, OJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTro CTpoeHusi oprannueckux pemects A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHH, (DaKTOIOTHYECKUE
CBEICHHUA O CBOMCTBaX, COCTaBe, IIOJy4eHUHM U Oe30MacHOM

HCIIOJIB30BAaHUN BaKHEHIIIMX HCOPraHM4YeCKUuX W OpPraHuvYCCKUX

BELIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTH YEJIOBEKA

ChopMUpOBaHHOCT, YMEHHUN BBISBIATH XapaKTEPHbIE MPU3HAKH
13 MOHATHUM,  YCTaHAaBIMBaTh WX  B3aHMOCBS3b,  HCIIOJNB30BATH
COOTBETCTBYIOIIUE TOHITHS TPHU OMUCAHUHM COCTaBa, CTPOCHUS U

IpEeBpaIleHN OpraHNnYeCKUX COeTUHEHUI

c(OpMHUPOBAHHOCTH YMEHHI HCIOIB30BATH XUMUYECKYIO CHMBOJIUKY
JUISL COCTABJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
14 COKpami¢HHOH) (OpMyJI OpPraHMYECKUX BEIICCTB W YPABHCHHIA

XUMHNYCCKHUX peaKHHﬁ, HU3roraBJInBaTb MOACIN MOJICKYJI

OPraHUvYCCKUX BCUICCTB JId WUIIOCTPpALlMU HUX XUMHUYCCKOro H

IIPOCTPAHCTBEHHOI'O CTPOECHHUS
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CchopMHpOBaHHOCTh yYMEHHUI yCTaHaBIMBATh MPUHAAICKHOCTD
W3YYEHHBIX OPraHMYECKHUX BEIIECTB M0 UX COCTAaBY M CTPOEHHUIO K
15 onpenenéHHoMy Kiaccy (rpymnmne) coeauHeHUH (YriaeBoJopOibl,
' KHCJIOPOJ U a30TCOJAEP)KALINE COECIUHEHUS, BBICOKOMOJIEKYIISPHBIE
COCOUHEHMsI), [JaBaTb MM Ha3BaHMUA IO CHCTEMaTHYECKOU

nomenkarype (IUPAC)

CdopmMupoBaHHOCTH YMEHHS OMPEEISATh BUJIBI XUMUYECKOUN CBS3HU B

1.5

OpPraHWYEeCKUX COEIMHEHUSAX (OJAMHAPHBIE U KPATHBIE)

C(I)OpMHpOBaHHOCTL YMCHHA NPUMCHATH: IOJOXKCHUA TCOPUU
1.6 CTPOCHUSA OpTraHUYCCKUX BCLICCTB AM. BYTJ'IepOBa JJIA 00BSICHEHHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH

COXpaHCHUA MAaCChl BCIICCTB

Yraesogopoael.  Kucmopomcomepkamue W a30TCOAEpkKalIue

OPraHu4CeCKHUEC COCIUHCHH. BI)ICOKOMOJIGKYHSIPHI)IC COCINHCHUA

ChopMUpOBaHHOCT, YMEHMI NPUBOAUTHL TPUBUAIbHBIE HA3BAHUS
OTAENbHBIX OPraHMYECKUX BELIECTB (ITHIJICH, MPOMMIEH, alleTUJICH,
21 ATHJICHTJIUKOMb, TIULEPHH, (eHod, (hopManbAerui, aleTanbIerus,
' MypaBbUHAsg KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBAas KHCIIOTa, TIIOK03a, (PPyKTO3a, KpaxMmal, IeJI0J03a,

TJTAITAH )

CdhopMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/I3I/I‘-I€CKI/I€ U XUMHNUYCCKHC CBOﬁCTBa THUITNYHBIX HpeHCTaBHTeﬂeﬁ
paSJ'II/ILIHBIX KJIaCCOB OpFaHI/I‘IGCKI/IX BCIICCTB (MeTaH, 39TaH, 3THUJICH,
2.2 MIPONWIICH, aneTwieH, Oyramuen-1,3, merunOyraaweH-1,3, OGeH3odm,
METaHOJI, 3TAHOJ, ITUJICHTIINKOIb, TIIMIEPHH, (EHOJ, arleTaabIeTH]I,
MypaBbHUHAS U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a, KpaxMal, IeJUTI0JI03a,

aMHHOYKCYCHasl KHCJI0Ta)

CdopMupoBaHHOCTh YMEHUS WILTIOCTPUPOBATH T€HETUYECKYIO CBSI3b
93 MEXIy TUIUYHBIMA  MPEACTABUTEISIMH  PA3IMYHBIX  KJIACCOB
OpPTaHUYECKUX BEIIECTB YPaBHEHUSIMH  COOTBETCTBYIOIIUX

XMUMUYECKUX PEaKIMH ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (GOPMYII

ChopMHpOBaHHOCTh ~ YMEHHS  XapaKTepU30BaTh  MCTOUYHUKHU
54 YIIIEBOAOPOAHOTO CHIPBS (He()Th, MPUPOTHBIN Ta3, Yroib), CIIOCOOBI
UX IepepaboOTKM M IPaKTUYECKOE INPUMEHEHUE IPOTYKTOB

nepepadoTKu

3 XUMHS U )KU3Hb. PacuéThl
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CdopMupoBaHHOCT, YMEHUH BIaAeTh CHUCTEMOW 3HaHUU 00
OCHOBHBIX METOAaX HAy4yHOrO IMO3HAHMS, UCIOJNb3YEMBIX B XUMHUHU
IpU HW3YYEHUU BEIIECTB M XWMHUYECKUX SBJICHHN (HaONIOAEHUE,
3.1 U3MEPEHHE,  HIKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOIb30BAThH
CUCTEMHBbIE XHMHYECKHE 3HAHUS [UIsI TPHUHITHS pEIIeHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH U UX

MPUMCHCHUCM

CdopmupoBaHHOCTH YMEHHMM COONMIOAATh TMpaBUia TOJb30BAHUS
3.9 XUMUYECKON TOCY/ION U JIa0OpaTOpHBIM O0OPYIOBAaHUEM, a TAKKE
TIpaBHIIa OOPAICHHSI C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHSIMH

110 BBIITOJTHCHHIO na60paTopHHx XUMHNYCCKHUX OIIBITOB

CchopMHpOBaHHOCTh ~ YMEHMH  IJIAHUPOBAaTh M BBINOJHATH
XUMUYECKUN 3KCIIEPUMEHT (TPEBPALICHUs OPraHMYECKUX BEILECTB
IIPY HAarpeBaHuM, IOJyYEHUE STWIEHA M H3Y4YEHUE €ro CBOMNCTB,
KaueCTBEHHbIE DPEAKLUM OPraHMYECKUX BEIIECTB, JEHATYpaLUs
33 0€JIKOB NP HAarpEBAaHUH, LIBETHBIE PEAKI[MH OEJIKOB) B COOTBETCTBHHU
' C MpaBUJIaMHM TEXHUKU 0€30MaCHOCTHU MPHU OOpAIllEHUH C BELIECTBAMU
U J1abOpaTOpHBIM  00OpYNOBaHMEM; NPEACTABIATh PE3YIbTaThl
XMMUYECKOT0 OJKCIepUMEHTa B (QopMe 3alucd  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii U (popMyIMpoBaTh BBIBOJBI Ha OCHOBE

9TUX PC3YJIbTATOB

ChopMUpOBaHHOCT, ~ YMEHMHM  MPOBOJUTH  BBIYHUCICHHUS IO
3.4 XUMHUYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOIO
BELIECTBA WJIM MPOAYKTa PEaKlUu IO H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O M3 UCXOJHBIX BEIICCTB UJIN IMTPOAYKTOB peaKHI/II/I)

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ KPUTHYCCKHU AHAJIIN3UPOBATH
3.5 XUMHUYCCKYIO I/IH(I)OpMaI_II/IIO, MOJIy4acMyr0 M3 pPa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoil nHpopMmanuu, cetb UHTEpHET U 1pyrue)

CdopmupoBaHHOCTh YMEHUW COOIIOJATh MPaBWJIA HKOJIOTHYECKU
11eJ1ec000pa3HOro MOBEACHUSI B OBITY W TPYIOBOW JEATEIHHOCTH B
LEIAX COXPAHEHMS CBOErO 3J0POBbS M OKPYKAIOLIEH NPUPOJHOU
36 Cpe/bl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha KHBBIC OpPTaHH3MBI
' ONpeIeNIEHHBIX OPTAaHUIECKUX BEIECTB, TOHMMAst CMBICI TTOKA3aTess
I[MIK (mpenenbHO MOMYCTUMOM KOHIEHTpAIMU), TOSCHATH Ha

IpUMepax CHocoObl YMEHbBIIEHUS M MPEIOTBPAIIECHUS UX BPEIHOTO

BOSI[GIZCTBI/ISI Ha OpraHu3M 4C€JIOBCKaA

11 KJIACC
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Kon
NpoBepsieMoro
pe3yJbTaTa

IIpoBepsiemble MpeaAMeTHbIE Pe3YyJbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM POrpaMMBbI CpeIHero o01mero 00pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUHU

11

Bnanenne cucremMold XHMMHYECKMX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOITONIATAIONINE  TIOHATUS  (XMMHUYECKUH  DJIEMEHT, aToM,
QJIEKTPOHHAsT 000JI0YKa aTtoma, S-, p-, O-3JIEKTPOHHBIC OpPOHTAIN
aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD,
CTEIIEHb OKHUCIICHUs, XMUMHUYECKas CBA3b, MOJb, MOJSpHas macca,
MOJISIpHBI 00BEM, KpHCTAJUIMYECKas PEHI€TKa, THITbI XUMHUYECKUX
peakuui (OKHCIIMTENBHO-BOCCTAHOBUTEIIBHEIE, 9K30- u
SHIOTEPMHUUECKHUE, PEAKIIMH HOHHOT'O 0OMEHA), PACTBOP, SIIEKTPOJIHTEI,
HEIJIEKTPOJIUTBL, DJIEKTPOJIUTHYECKAs JTUCCOLMALMSA, OKUCIUTEND,
BOCCTAaHOBUTEIb, CKOPOCTb XUMHMYECKOM pPEAKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPHUSl AJIEKTPOIUTUUYECKOM
nuccoumanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHMsI MaCChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHM SI3bIK XUMUH,
(axToNOrNUecKre CBEIEHUS O CBOWCTBAX, COCTaBE, MOJIYYCHUH U
0€30MacHOM HMCTOIb30BAaHUH BaXKHEHIIINX HEOPraHUIECKUX BEIIIECTB B

OBITY U IPAKTUYECKOH JIEATEIILHOCTH YeI0BeKa

1.2

ChopMrpoBaHHOCTh YMEHUH BBISIBISITH XapaKTepHble NMPU3HAKU U
B3aMMOCBSI3b M3YUEHHBIX IOHSITHH, MPUMEHSITh COOTBETCTBYIOIIUE
MOHATHUS TPU ONHMCAHUU CTPOEHUS U CBOMCTB HEOPTraHHMYECKUX
BELIECTB M UX NPEBPAIICHUIA; BBISBISATh B3aUMOCBS3b XUMHYECKHUX
3HaHUU c MOHATUAMU u MPEJICTaBICHUSIMH  JIPYTHUX

CCTCCTBCHHOHAYYHBIX ITPEAMETOB

1.3

Brianenue OCHOBHBIMH METOAAMH HAYYHOTO MO3HAHUS BEIIECTB U
XUMUYECKUX SBJIEHUWU (HaOMIOJeHUEe, H3MEpPEHUE, HKCIIEPUMEHT,

MOJIETUPOBAHUE)

1.4

ChopMupoBaHHOCT, YMEHUU ONpEAENsATh BaJEHTHOCTb U CTENEHb
OKHCIIEHHS XUMHUYECKHX JJEMEHTOB B COCIUHEHUSX Pa3IUYHOIO
cocTaBa, BHJ XHMHUYECKOM CBSI3M  (KOBaJIGHTHas, HOHHafi,
MeTaJlIn4ecKast, BOAOPOHAS) B COEIMHEHUSX, TUI KPUCTAILITUYECKON
PEIIETKY KOHKPETHOTO BEIIECTBA (aTOMHAsl, MOJIEKYJIsIpHasi, HOHHas,

MeTauTnIecKasi)

1.5

ChopMHpOBaHHOCTH YMEHUH OIMPENENIATh XapaKTep Cpebl B BOAHBIX

pacTBOpaxX HEOPTaHUYECKUX COECTUHEHHI
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CchopMHpOBaHHOCTh ~ yMEHHUS  KJIacCU(UIMPOBATh  XUMHUYECKHE
pPEaKLMH 1O pa3IMYHbIM MPU3HAKaM (YHCIy U COCTAaBY pearupyromumx
1.6 BEIIECTB, TEMJIOBOMY J(QEKTy peakiuH, H3MEHEHHIO CTeleHeH
OKHCJICHHMS  DJIEMEHTOB,  OOpaTUMOCTM  pPEaKLUH,  Y4acTHUIO

KaTajau3aTopa)

ChopMrpoBaHHOCT, YMEHUH COCTaBISATh YpPAaBHEHUS peakLUil
pPa3IMYHBIX THIIOB, IOJHBIE W COKpPAUIEHHBIE YpPAaBHEHUS pEaKLUN

1.7

HOHHOI'O 06M€Ha, YUUThIBasA YCJIIOBH, IMPU KOTOPBIX 3TU PCAKIUH

UIYT 10 KOHIIA

ChopmHupoBaHHOCTD YMEHUU POBOJUTH peakuuu,
18 MOATBEPIK JAIOLIHE KaueCTBEHHBIN COCTaB Pa3INYHbIX
HEOPTaHWYECKUX BEILECTB, PAClO3HABATH OIBITHBIM IYTEM HOHBI,

MNPUCYTCTBYIOIIUC B BOAHBIX PACTBOPAX HCOPTraHNYCCKUX BCILICCTB

CdopMrpoBaHHOCTh YMEHUI PacKpbIBATH CYIIHOCTHh OKHUCIIUTEIbHO-
1.9 BOCCTAHOBUTENIBHBIX peaxkuin IIOCPEACTBOM COCTAaBJICHUS

AJIEKTPOHHOrO OajaHca 3TUX peakuuit

110 ChopMupoBaHHOCT yMEHHH OOBSCHATH 3aBUCHUMOCTH CKOPOCTH
XUMHYECKOHN peakiuu OT Pa3InuHbIX (PaKTOPOB

ChopMUpOBaHHOCT YMEHHI OOBSCHATH XapaKTep CMEIICHUS
1.11 XUMHUYECKOT0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3IECHCTBUS

(mpunnun Jle [aTenbe)

2 OO61mas u HeopraHuveckasi XuMus

CdopmupoBaHHOCTh YMEHUHN packpbiBaTh cMmbica [lepuonnueckoro
3akona  J[.W. MenneneeBa  u JEMOHCTPHUPOBATh ero

2.1
CHCTEMATH3HPYIONIYI0, OOBSICHUTENPHYI0O W  IMPOTHOCTHYECKYIO

byHKIUN

ChopMHpOBaHHOCTh ~ YMEHHMH  XapaKTepU30BaTh  3JIEKTPOHHOE

CTPOEHHE aTOMOB XHMHUYECKUX DJJEMEHTOB 1—4  mepuojoB
Ilepuognueckoi CHUCTEMBl  XHMHUYECKHX  3inemeHTtoB .M.
29 MeHnieneeBa, HCIONB3Ys MOHSITHSA «S-, P-, d-3JIEKTPOHHBIC OPOUTAIN,
«QHEPTreTUYECKHE YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HU3MEHEHUS
CBOWCTB XMMHYECKUX DJIEMEHTOB U MX COCIMHEHUU IO IEPUOIAM U
rpynnam llepronnueckor CUCTEMBI XUMHUYECKUX 3yeMeHTOB J[.U.

Menneneesa

CdopmrpoBaHHOCTh YMEHHMI XapaKTepHu30BaTh (OMUCHIBATH) OOLIME
2.3 XMMHYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB  Pa3IHMYHBIX

KJIaCCOB, IMOATBEPKAATH CYIICCTBOBAHHNC TCHETHUYECKOM CBS3U MCKOY
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HCOPraHNn4CCKUMU BCIICCTBAMU C IMOMOIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_[I/Iﬁ

ChopMHpOBaHHOCTh YMEHUH  yCTaHABIWBATh IPHHAICKHOCTD
24 HEOPraHMYEeCKHX BEIIECTB 110 UX COCTaBy K ONpPEAEIEHHOMY KJ1accy
(rpynne) coequHeHH (MpocThie BEIIeCTBa — METAUIbl U HEMETAILIBL,

OKCH/Ibl, OCHOBAHHUSI, KUCIIOTbI, aM(POTEPHbIE TUAPOKCUIbI, COIH)

ChopMHpPOBaHHOCTb YMEHHH HCIIOIB30BaTh XUMHUECKYIO CUMBOJIMKY
JUISL COCTaBJIeHHsT ()OPMYN BEIIECTB M YPAaBHEHHH XUMHYECKUX
55 peakuuii, cucremarnyeckyto HomeHknatypy (IUPAC) u tpuBuanbHble
' Ha3BaHUS OTJENbHBIX HEOPraHMYeCKHX BellecTB (yrapHblii ras,
YIJIEKUCHBIN ra3, aMMuak, rameéHas M3BeCTb, HErami€Has H3BeECTb,

IMUTBCBAAd coda, MUPUT U z[pyrI/Ie)

CdopMrpoBaHHOCTh YMEHHMI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB  Pa3IMYHbIX
2.6 KJIACCOB, IIOJITBEPKJATh CYIIECTBOBAHNE T€HETUYECKON CBA3H MEXKIY
HEOPTaHWYECKUMHU  BELIECTBAMHU  C  I[IOMOIIBIO  YpaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKIII/Iﬁ

ChopMHpOBaHHOCTh ~ YMEHMH  IJIAHMPOBATh U BBIIOJHATH
XUMUYECKUH HKCHEpUMEHT (pasioKeHHe MEepOoKCUAa BOAOPOAa B
IPUCYTCTBUH KaTaIU3aTOPa, ONpe/IeTIeHUE CPe/ibl pACTBOPOB BEILIECTB
C IOMOIIbI0 YHHBEPCAJIBHOIO WHIMKATOPA, BIUSHHE Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XMMHUYECKOM pPEaKLUUH, PEaKIUH HOHHOI'O
0o0MeHa, KaueCTBEHHbIE peaKkI Ha Cyiabdar-, KapOoHaT- U XJIOPHJI-
2.7 AQHHOHBI, HA KATUOH aMMOHMS, PELICHNE SKCIIEPUMEHTAIbHBIX 3a/1a4
no remaM «Metab» 1 «HemeTarmis») B COOTBETCTBUH C IIPABUIIAMHU
TEXHUKH O€30MacHOCTH TMpH OOpallleHMH C BEIIeCTBAaMH U
7a00paTOpHbIM ~ OOOpYAOBAaHUEM;  TNPEACTABIATh  PE3YJbTaThl
XMUMUYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHH
COOTBETCTBYIOLINX peakuuil U (OpMyIHpOBaTh BHIBOJBI Ha OCHOBE

9TUX PC3YJIbTATOB

CdopmMupoBaHHOCTH YMEHHMM COONIOAATh TIPaBHJIA TOJIH30BAHUS
58 XUMUYECKON TMOCYION M J1ab0paTopHBIM OOOPYIOBAaHHUEM, a TaKKe
IIpaBHJIa OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKITUSIMHU

110 BBIITOJIHCHHIO na60paToprlx XUMHUYECKUX OIIBITOB

ChopMupoBaHHOCT, ~ YMEHHMIl  XapaKTepu3oBaThb  XHUMHYECKUE

2.9 IMPOLCCCHhI, JIC)KAIIUEC B OCHOBC ITPOMBIIIJIICHHOI'O MMOJYUCHUA cepHoﬁ

KHUCJIIOThI, aMMHaKa, a TaK¥XKeC C(bOpMI/IpOBaHHOCTB Hpe):[CTaBJ'IeHI/Iﬁ 00
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06IJ_II/IX HAayYHBIX TPUHOUIIAX U  3KOJOTHMYCCKUX npo6ﬂeMax

XUMHUYCCKOr'O IIPpOU3BOACTBA

3 XUMUS U KU3Hb. PacuéTol

ChopMUpOBaHHOCTH TIPENICTABICHUN O XUMHYECKOW COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XUMHHM B IO3HAHUU
31 SBJICHUH TPUPOIbI, B (OPMHUPOBAHWU MBIIUIICHUS U KYJIbTYpPHI
' JUYHOCTH, €€ (PYHKUIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAWMOH s
pelleHusT TPAKTHYECKUX 3a/lad U IKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHON Cpesie

CchopMHpOBaHHOCTh ~ YMEHMH  KPUTHYECKM  aHAJIM3UPOBATH
3.2 XUMUYECKYI0 HH(OpMAIHIO, TOTY4aeMyl0 U3 pPa3HbIX MCTOYHHKOB

(cpencTBa MaccoBoif KOMMYHMKAINH, ceTh IHTepHET U pyrue)

CdhopMupoBaHHOCTE YMEHUH COOMIOIATh MpaBUIA IKOJIOTUYECKU
33 11e1€CO00pa3HOro MOBEACHUsI B ObITY M TPYAOBOH JEATENbHOCTH B
LENAX COXPaHEHHs] CBOErO 3JI0POBbSI M OKPYKAIOLIEH MNPUPOIHON

cpenbl

Oco3HaBaTh OMACHOCTh BO3JCHCTBHS HAa JKUBBIE OPraHU3MBI
3.4 ONpEeNeNEHHBIX BEIIECTB, MNOHMMAas cmbica mnokazarens [1JIK,

MOACHATH Ha IIpUMEpax CIIOCOOBI YMCHBIICHHUA U ITPEAOTBpAlICHUA UX

BpCIAHOro BOSI[GfICTBI/IfI Ha OpraHuv3M 4C€JIOBCKaA

C(pOpMHpOBaHHOCTL YMCHI/Iﬁ MMpOBOJAUTH BBIYHCIICHUA C
HCIIOJIb30BAHUCM TIOHATUA «MaACCOBAadg AOJIA BCUHICCTBA B PAaCTBOPCH,
00BEMHEIX OTHOIIECHHUI Ta30B npru XUMHYCCKHUX PCAKIHUAX, MACChI
3.5 BCIICCTBA UJIN 00BEMa ra3oB 10 HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
MacCc HIIn O6’LéMy OJHOI'0 M3 YYaCTBYKOIIHUX B PCAKIMUH BCIICCTB,
TCIIJIOBOI'O B(I)(beKTa pCaKu Ha OCHOBEC 3aKOHOB COXpPaHCHUA MACChI

BCIICCTB, IPECBPAIICHUA U COXPAHCHUA SHCPIUn

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:46 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1

TeopeTquCKHe OCHOBBI OpFaHquCKOﬁ XUMHUHU

11

[Ipenmer opraHmyeckol XHUMUU: €€ BO3ZHHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B
MOJIYyYEHHH HOBBIX BEIIECTB M MATEPHAIOB. T€OpHUsI CTPOECHHS OPraHUYECKUX

coenunennit A.M. byrnepoBa, €€ 0OCHOBHBIE MTOJIOKEHUS

1.2

CtpykrypHble (OpMyNIbl OpraHMYEeCKHX BelIecTB. [ oMonorus, H30Mepus.
XuMHYecKasi CBSI3b B OPraHMYECKUX COCIUWHEHUSX — OIMHAPHBIE U KpaTHBIC

CBA3H. HpeﬂCTaBHCHI/IC 0 KJ'IaCCI/I(bI/IKaI_[I/H/I OpPraHn4€CKnUX BCIICCTB

1.3

Homenknarypa oprannueckux CoeIMHEHUH (cucTeMaTruieckas) U TpPUBHAJIbHbBIC

Ha3BaHUS BaXKHEUIIINX HpGI[CTaBI/ITCJIef/'I KJIaCCOB OPTraHUYCCKUX BCUICCTB

YraeBogopoasl

2.1

AJNKaHBl: COCTaB M CTPOEHHE, TOMOJOTMYECKH psa. MeraH M 3TaH —
npocTeiIre NpeACTaBUTENN ANKAHOB: (PM3MYECKHE U XMMUYECKHE CBOWCTBA
(peakuuy 3aMelIeHUs W TOpPEHUs), HaXOXJIEHUE B IPHUPOJE, MOIYYEHHE U

IIPUMEHEHNE

2.2

ANKeHBI: cOCTaB U CTPOCHHUC, TOMOJIOTHYECKHI pAaa. OTHNeH " IMPpONWJICH —
HpOCTCfII.HHC MPpEACTAaBUTCIIN AJIKCHOB!: (1)I/ISI/II'ICCKI/IC W XAMHYECKHE CBOMCTBA
(peaKI_II/II/I r'uaApupoBaHus, TaJIOICHUPOBAHUA, TIHUApaTalliM, OKHCJICHHUA H

HOHI/IMepI/BaHI/II/I), IMOJIYYCHHUEC U IIPUMCHCHUC

2.3

Ankanuensl: Oyramuen-1,3 u wmerunOyraameH-1,3: cTpoeHue, BakHEHIIne
XMMHUYECKHE CBOMCTBA (peakuus nonrumepusanun). [lonyuyeHrne CHHTETHYECKOT0

KaydyKa U pEe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUH PsiA. ALIETUIICH —
OPOCTEHUIINI MpeICTaBUTENIb AaJKWHOB: COCTaB, CTpPOCHHUE, (U3HUECKUE U
XUMHYECKHE  CBOMCTBa  (peakuMu  TUIPUPOBAHMS,  TaJOr€HUPOBAHMS,

rUpaTalu, TOPeHUsl ), HOJTyYeHHe U TPUMEHEHHE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NYECKUE U XHMHUYECKUE CBOWCTBA
(peakuu TrajoreHUpoOBaHUS W HUTPOBAHHUS), TMOJY4YEHHE U TPUMEHEHUE.
Tomyon: cocraB, cTpoeHHE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (pEeakiuu
TaJIOTCHUPOBAHUSA U HI/ITpOBaHI/IH), MOJIYUCHUC W TIPUMCHCHHC. TokcuuHoCTH
apeHoB. ['eHeTHdecKas CBS3b MEXIY YTIEBOAOPOJAMH, MPHUHAUICKAIIUMU K

Pa3JIMIHBIM KJIaCCaM

2.6

[IpuponHble HMCTOYHHMKUA YIIIEBOAOPOAOB. IIpupoaHblii ra3 W MONYTHBIE

HedTsable Ta3el. HedTh u e€ mpoucxoxnenne. CnocoOwl mepepaboTku HedTH:
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NEPEroHKa, KPeKUHI (TEePMHUECKHM, KaTaIUTHYeCKuil), muponus. IIpoayKTsl
nepepaboTKu HeTH, UX IPUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHbIH

YroJjib 1 IpOAYKTHI €T0 Hepepa60TK1/1

3 Kucnopoaconepsxaniye opraHuIecKue CoeTMHEHUS

IIpenenbHble  ONHOATOMHBIE CHMPTHL. MeETaHON M 3TAaHON: CTPOCHHUE,
(u3nueckue U XMMHUYECKHE CBOMCTBA (PEaKlMU C AKTHBHBIMU METaJJIaMU,
raJloreHOBOJIOPOJaMH, T'OpPEHHUE), MpUMEHEHHe. BomopojaHbie CBA3M MEXay
31 MOJIEKYJIaMH CIIUPTOB. [[eficTBHE METaHOJIa U DTAHOJIA HA OPraHU3M YEIO0BEKa.
' MHoroaroMHble COUPTHL. DTUICHIJIMKONIb U TIUIEPHH: CTPOCHHUE, (PU3NIECKUe
U XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU METaIaMU,
KayeCTBEHHAs peakllisd Ha MHOTOaTOMHBIE CIUPTHI). JleiicTBHE Ha OpraHusM

YCIOBCKaA. HpI/IMeHeHI/Ie TIIMHOCPHUHA U STUJICHIJIMKOJIA

39 @eHon: CTpOeHHE MOJEKYNbl, (U3MYECKUEe M XHUMHYECKHE CBOMCTBA.

Toxcuunocth penona. [Ipumenenue dpenona

AJ'IBIIeF NAbl U KCTOHBI. cDOpMaJIBIlCF HUa, auCTaJIbACTU/: CTPOCHUC, (1)I/I3I/I‘-ICCKI/IC
3.3 U XHUMHYECKHE CBOMICTBa (pCaKI_[I/II/I OKUCJIICHUA W  BOCCTAaHOBJICHHA,

Ka4CCTBCHHBIC peaKL[I/II/I), IMOJIY4YCHHUC U ITPUMCHCHUC

OnHOOCHOBHBIE MpefieNibHbIE KapOOHOBBIE KUCIOThI. MypaBbiHas U yKCyCHas
KHCIIOTBI: CTpOeHHue, (u3NYecKue U XMMHUYECKHe CBOICTBa (CBolcTBa, oOIue
3.4 JUIs KJlacca KHCIIOT, peakiusi 3TepuduKaluu), MOJydYeHUe U IMPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCIOTHI KaK IIPEICTAaBUTENN BBICIIMX KapOOHOBBIX

KUCIIOT. MBIIa KaK COJIU BBICIIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIICEC ,I[CﬁCTBPIe

CrnoxHble 2QUpbl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX
3.5 s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornueckas poiab

AKHUPOB

VYrieBoapl: cocTaB, KiaccuUKaius yriaeBo1oB (MOHO-, JU- U MOJUCAXaPUIbI).
['moko3a — mpocTeiiinii MOHOcaxapH: OCOOEHHOCTU CTPOEHMSI MOJIEKYJIBL,
bu3nYecKue W XHWMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHUE C THAPOKCHUIOM
memu(ll), okucieHue amMMuayHbBIM  pacTBOopoMm  okcuma  cepebpa(l),
3.6 BOCCTAHOBJICHHE, OPOYKEHHUE TIIIOKO3bI), HAXOXKICHUE B MIPUPOJIE, IPUMEHEHHE,
ouonoruueckas ponb. @orocunres. OpykTo3a Kak u3oMep riroko3bl. Kpaxman
U 1IEeJUII0JI03a KaK MpUpoAHble noauMmepsl. CTpoeHne KpaxMaia U LEeUII0I03bI.
®dusnyeckue W XWMHYECKHE CBOWCTBA KpaxMmajia (THIPOIW3, KaueCTBEHHAs

pEeaKIHs C HOJIOM)

4 A3zoTcoaeprkaiiye OpraHn4eckie CoeAMHEHNS
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AMUHOKHCIIOTBI KaK aM(I)OTepHBIe OpPraHu4CeCKUC COCIUHCHUS. duznueckue u
4.1 XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha npuMepe FJII/ILII/IHa). buonorugeckoe

3HAaYECHUE aMUHOKMCIIOT. [TlenTrant

benku kak TpUpOAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. llepBuynas,
4.2 BTOpUYHAsI U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKUE CBOICTBA OEJKOB:

TUIPOJIN3, ICHATYPAIHs, KAYECTBEHHBIE PEaKIIUU Ha OCIIKHI

5 BbICOKOMOIIEKYIISIPHBIE COEAMHEHHUS

OcCHOBHbBIE TIOHSTHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMeEp,
51 HOJUMEp, CTPYKTYpHOE 3BEHO, CTENEHb  IOJMMEpHU3alui, CpEeaHss
MosekyispHas macca. OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX

COCIMHEHHH — MOJIMMEPHU3AITUs U TTOJUKOH ICHCAITUS

3KCHCpI/IMeHTaHBHLIC MCTOABbI H3YYCHUA BCIICCTB U HX npeBpameHI/Iﬁ:

5.2 O3HAKOMJICHUE C o6pa3uaM1/I NpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

njIacTtMacc, Kay4yKkosB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyyKa U pC3UHbL

11 KIIACC

Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUS

1 TeopeTryeckre OCHOBBI XUMUH

XUMHYECKHH dIeMeHT. AToM. SIapo aToma, H30TOIBI. DJIEKTPOHHAsT 000I0UKa.
11 DHepreTHyecKre YpOBHH, MOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, 0-3IEMECHTHI.
Oco0eHHOCTH pacipeaeIeHusl 3JEKTPOHOB 10 OpOUTAIIIM B aTOMAax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAsI KOH(PUTYpalHsl aTOMOB

Ilepuonnueckuii 3akoH U llepuomuyeckas cucTeMa XMMHYECKUX 3JIEMEHTOB
J.U. Menneneesa. CBs3b nepuoauueckoro 3akoHa u llepuonnueckoil cuctemsl
12 xumudeckux aaemeHToB [[. M. Menneneesa ¢ COBpEMEHHOM TEOPUEU CTPOEHUS
' aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHMSI CBOWCTB XHUMHUYECKMX 3JIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CJIOKHBIX BEIIECTB IO IPYNIaM U IEepUoJaM.

3HaucHUE NepruoANYCCKOro 3aKOHa B pa3BUTUHU HAYKHU

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHABI XUMHUYECKOH CBSI3U
13 (koBaJIcHTHasi HETOJSIPHAsI W TOJNSApHAs, WOHHAs, MeTajutndeckas). VoHbI:
KaTHOHbI W aHWUOHBL. MeXaHW3Mbl 00pa30BAHHS KOBAJICHTHOM XHMHYECKON

cBs131 (OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN ). BomopoaHas cBs3b

1.4 BaneHTHOCTB. DJIeKTpOOTpULIATENbHOCTh. CTENEHb OKUCICHUS

BCH_ICCTBa MOJICKYJIAPHOIo U HEMOJIEKYJISIDHOI'O CTPOCHU . 3aKOH ITOCTOSIHCTBA

15 CcoCTaBa BCIICCTBA. Twuner KPpUCTAJINIMICCKUX peH_IéTOK. 3aBHCHUMOCTh CBOMCTBA

BCIICCTB OT THIIA KpHCTﬂJ’IJ’IH‘IGCKOﬁ peI_HéTKI/I. Ilonstue o AUCIICPCHBIX
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cucremax. VICTMHHBIE M KOJIJIOUOHEIE pacTBOpPBLI. MaccoBas 1075 BEIIeCTBa B

pacTBope

16 Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenknarypa

HCOPraHN4YC€CKNUX BCIICCTB

XuMuueckas peakuus. KJ'IaCCI/ICI)I/IKaI_[I/IH XUMHNYCCKHUX peaKHI/Iﬁ B
1.7 HeOpFaHquCKOﬁ u OpraHquCKOﬁ XHMHH. 3aKOH COXPAaHCHUS MACChI BCIICCTB,

3dKOH COXpPAaHCHUA U IMPCBPAIICHUA DHCPIUN ITPH XUMHUUYCCKUX PCAKIUAX

1.8 CKkopocTh peakiuy, e€ 3aBUCHMOCTD OT Pa3JInYHBIX (PaKTOPOB

1.9 O6paTI/IMLIC pCaKknuu. XHUMHUYECKOE PpaBHOBECHUC. q)aKTOpLI, BIIMAIOIIKMEC Ha

COCTOsIHUE XUMHUYECKOro paBHoBecus. [Ipunmun Jle [larense

OnekTponutryueckas auccounanus. CuibHble U cnabble anekTpoiauthl. Cpena
1.10 BOJHBIX PAcTBOPOB BEIIECTB: KHCJAs, HEUTpalibHAs, IIElIo4YHad. Peakuuu

HOHHOr0 0OMeHa

1.11 OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIC pCaKknuu

2 Heopranuueckas Xumus

Hewmerasisl. [Tonoxxenue Hemertainos B [lepuonuueckoi cucreMe XMMUYECKUX
anemenToB [I.M1. MenneneeBa 1 0COOCHHOCTH CTpOeHUs aToMOB. Dusnueckue

2.1
CBOMCTBa HEMETAUIOB. AJUIOTPONMSI HEMETAJUIOB (Ha IMpPUMEpPE KHUCIOpOAa,

cepsl, pocdopa u yriepona)

XWMHYECKHE CBOMCTBA BAKHEUIINX HEMETAJIOB (TAJOr€HOB, CEphI, a30Ta,

22 dbocdhopa, yriaepoga ©W  KpeMHHS) M HUX  COSAUHEHUU  (OKCHJIOB,
KHCJIOPOJICOJICPIKAIUX ~KHUCIIOT, BOJIOPOIHBIX coenuHeHwit). [IpumeneHue

Ba)KHEHUIIINX HEMETAJIJIOB M MX COCI[I/IHCHI/Iﬁ

Meramibl. Ilonoxenue meramnoB B Ilepuonnueckoil cucreMe XUMUYECKUX
53 anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOSHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTaJu10B. O01ue puzndeckre cBoiicTBa MeTayuioB. CIIjlaBbl METaJUIOB.

ONEeKTPOXUMHUYECKUHN Psii HAIPSDKEHUN METAILIOB

XWMHYECKHE CBOMCTBA BAXXKHEUIWX METAUIOB (HATPUM, KA, KaJIbIIUH,
2.4 MarHui, aJlfOMUHUHN, IIMHK, XpOM, XKEJIe30, Mellb) U uX coenuHeHui. OO0mue

crocoObl MoTy4YeHHs MeTalioB. [IpruMeHeHne MeTansoB B ObITY U TEXHHUKE

I'eneTndeckas cBI3b HCOPraHNYCCKUX BCUICCTB, IPUHAJICKAIIUX K PA3JINIHBIM

2.5
KJ1accam

3 XUMUA U )KU3HDb

Pone xumum B 0OECHiCU€HUH HKOJIOTMYECKOM, YHEPreTUYeCKOH W MHUIICBON

3.1 6C3OHaCHOCTI/I, Pa3BUTHUU MCIAUIUHBI. Ilonsarue o HAaYUYHBIX MCTOAAX IMO3HAHHA

BCIICCTB 1 XUMHUYCCKUX peammﬁ
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[TpencraBienust 00 OOUIMX HAYYHBIX MPUHIIUIAX TPOMBIILIEHHOTO TOTYYEHHS
BOXHEHIIMX BeHIECTB. YEI0BEK B MUpE BEILIECTB U MATEPUAJIOB: BaKHEHIINE
32 CTpOI/ITeJIBHBIG MaTCpI/IaJIBI, KOHCTI)YKIII/IOHHBIC MaTepI/IaJIBI, KpaCKI/I, CTCKIIO,
KepaMuKa, MaTepHalibl JUIsl AJIEKTPOHUKH, HaHOMAaTepHallbl, OpraHUYECKUE U
MUHEpaIbHBIC YI00pEHUS

XuMHS M 3]I0pOBbE UETOBEKa: IpaBUja HCHOJIB30BAHUS JIEKAPCTBEHHBIX
3.3 MpernapaToB, MpaBuia O€30MacHOr0 HCIOJIb30BaHUS IpernapaTroB OBITOBOI

XHUMHHU B HOBCCHHCBHOﬁ KHN3HHU
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

e Xwumus. 10 xiacc. ['abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A. AxkiinonepHoe
obmectBo «M3narenscTBo «lIpocBemenue»

e Xwumus. 11 xmace. N'abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A. AKITMOHEPHOE
obmrectBo «M3narenbctBo «IIpocBenieHmey

METOANYECKHUE MATEPHUAJIBI 1JIs YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. Memoouueckue mamepuanvl. Xumusa. InhopmannoHHO-Memoouueckoe nucbkMo 00
0COOEHHOCTSX MpernoAaBaHus yaeOHoro npeamera «Xumusa» B 2025/2026 yaebHom
roay. https://edsoo.ru/mr-himiya/

2. Tlopran TuCTaHIIMOHHOTO OOYYEHHS 00YJArOMIMXCsl 00pa30BaTeIbHBIX OPTaHU3AIIHMA
Cankr-IlerepOypra https://do2.rcokoit.ru/

3. «Poccuiickas anexTpoHHas mkosa» https://resh.edu.ru/subject/
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