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MNOACHUTEJIbBHAS 3AIIUCKA

[IporpammMa 1o XMMHH Ha yPOBHE CpeIHETO 001Iero oOpa3oBaHus 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), mpexacraBneHHBIX B DefepabHOM TOCYIapPCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Kouuemnuuu npenojaBaHus yueOHOro mpeamera
«Xumus» B 00pa3oBaTeIbHBIX Opranu3anusiax Poccuiickoit denepariu, peatn3yronuX OCHOBHBIC
o0pa3oBaTenbHbIC MPOTPAMMbI, U OCHOBHBIX MONOKEeHUN «CTpaTeruu pa3BUTHs BOCIIUTAHHS B
Poccutickoit ®enepanun Ha nepuox 10 2025 roga» (Pacnopspkenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0/IOB K pa3paboTKe MPOrpaMMBbl 110 XUMUH, K OIIPEICICHHUIO O0IIEH CTpaTeruu
o0yuyeHus, BOCIIUTAHUS U Pa3BUTHS OOydaIOLIUXCS CPEACTBAMH y4eOHOro mpeaMera «XHUMHUSD)
g 10—11 kimaccoB Ha 6a30BOM YpOBHE cOCTaBMIIM KoHLenTyanbHble nonoxkenus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIeH, COlep KaHus, pe3yIbTaTOB 00y4eHHs U TPEOOBaHHM K YPOBHIO
MTOJITOTOBKH BBITTYCKHHKOB.

XuMuyeckoe 00pa3oBaHUE, TMOTy4aeMoe BBIMYCKHHKaMH  0O0IIeo0pa3oBaTeIbHON
OpraHu3alfy, SBJSETCS HEOTHEMJIEMOM 4YacTblo WX oOpa3zoBaHHOCTH. OHO  CIy)KUT
3aBepIIAOIIMM JITAllOM peau3ali Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
[IEHHOCTEH, MPUCYIIHNX [ETOCTHON CHCTeMe XUMUIECKOT0 00pa30BaHusl. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOJBI, (HOPMUPOBAHKS MUPOBO33PEHHS M OOIIEH KyIbTYphl YelOBEKa, a
TaKXKe HKOJIOIMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pOBBIO U IMPHUPOAHOM cpele.
Peanm3yercs xumuueckoe oOpa3oBaHuWe OOYdYAIONMIMXCS Ha YpPOBHE CpeaHEro oO0IIero
0o0pa3oBaHMsI CPEeICTBAMHU YUEOHOro mpeaMera «XUMHs», COAepKAHUE U MOCTPOCHHE KOTOPOro
OIpe/ieNICHbl B MpOrpaMMe 1O XUMHUU C y4ETOM CHelUUKA HAYKH XUMHUH, €€ 3HAYCHHS B
MO3HAHUM MPHUPOJBI U B MaTepUaTbHON >KU3HM OOILECTBA, a TakkKe ¢ y4ETOM OOIIMX Lened U
MPUHIUIIOB, XapaKTepPH3YIOIIMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpEIHEro OOIIero
obpazoBanus B Poccuiickoii @enepanuu.

XWMHUS Kak 3JIEMEHT CHCTEMBI €CTECTBCHHBIX HAYK HUTPaeT 0COOYIO POJIb B COBPEMEHHOMN
[MBUIIN3AIlMH, B CO3/IaHUM HOBOHM 0a3bl MarepHalbHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(hopMupoBaHUEe PALMOHAILHOTO HAYYHOI'O MBILIUICHHUS, B CO3/IaHUE LIEJIOCTHOrO MPEACTaBICHUS
00 OKpY’KalolleM MHPE KaK O €IMHCTBE MPUPOIBI M YEIOBEKA, KOTOpoe (GopMHUpyeTCs B XUMHUH Ha
OCHOBE TIOHMMAaHHUS BEIIECTBEHHOI'0 COCTaBa OKPYKAIOLIErO0 MHpPa, OCO3HAHHS B3aUMOCBSI3U
MEXJIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMU U BO3MOXKHBIMU OOJIACTSIMU TIPUMEHEHUSI.

TecHo B3auMOIEHCTBYSI C IPYTUMH €CTECTBEHHBIMHU HayKaMU, XMMHUSI CTalla HEOTheMIIEMOM
9acThI0 MHUPOBOM KYJIBTYpPbI, HCOOXOIMMBIM YCIOBHEM YCIICITHOTO TPYAa U YKU3HH KaXKIOTO
yieHa oOmiectBa. CoBpeMeHHass XUMHUSI KaK Hayka CO3UJaTeNbHas, KaK HayKa BBICOKHX
TEXHOJIOTHMA HAaIllpaBJICHa Ha pEHOICHHE TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS
YelI0BeYeCTBa — CHIPbEBOM, SJHEPTETUYECKON, TTUIIIEBOM, SKOJIOTMYeCKON 0€30MacCHOCTH U OXPAHbI
3/10pOBBSI.

B coorBercTBUM ¢ OOmMMMH LENSAMH W HPUHLUIAMHU CpPEIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI yPOBEHb U3YYCHUS) OPHCHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIMIEKYJIBTYPHYIO MOATOTOBKY OOYYalOMIMXCs, HEOOXOMUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIEUIHOrO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
MIPOJIOIKCHHS 00PA30BaHUs B PA3IMUHBIX 00JIACTSAX, HE CBSI3aHHBIX HEITOCPEIACTBCHHO C XUMUECH.

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

NOKKHEMIEBN P ORRASH L GTRQDFAEIBICCKAs XMMHU», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX
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SBIISIOTCSI OCHOBBI 0a30BOI HAYKHU: CUCT€MA 3HaHUH 10 HEOPraHUYECKOW XMMUU (C BKJIFOUCHHEM
3HaHUH U3 00LIeH XUMHUH) U OpraHUYECKOl XuMuu. @OpMUpPOBaHHE TaHHON CUCTEMbI 3HAHUH TPU
U3Yy4EHHH IpeaMeTa 00eCreunBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOI000pa3Hsl BEIIECTB
Ha OCHOBE OOIMX MOHATUM, 3aKOHOB U TEOPUI XUMHUHU.

CrpykTypa conepxanus KypcoB — «Opranuueckast xumus» 1 «O01mas 1 HeopraHuyeckast
XUMUsD» ¢(HOpPMHUPOBaAHA B MPOrpamMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOAXO0/a K U3YyYCHHIO
y4yeOHOro Marepuaiga U OOYCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OIpeNeNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHWYECKUX COEAVHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKHX U 3JIEKTPOHHBIX HPEJCTABICHUNH O CTPOCHHMM BEILECTB.
Ceenenus 00 M3y4aeMbIX B Kypce BeIECTBaX JAlOTCS B Pa3BUTHH — OT YIJIEBOAOPOJIOB 10
CIIOKHBIX OMOJIOrMYECKH aKTUBHBIX COEIUMHEHUH. B Kypce opraHuueckoidl XMMUU TMOIYy4arOT
pa3zBuTHEe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETro 0oOpa3oBaHUs MEPBOHAUYAIHHBIE
MIPEJCTABICHNUSA O XUMUYECKOM CBA3M, KIACCU(PHUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHHUS], O XUMUYECKOU PEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeaMeTe «XHMHUs» 0a30BOr0 ypOBHS paccMaTpHUBAETCS
W3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs TEOPETHYECKHH Marepuail u
(akTOIOrMUECKHE CBEJCHUS O BELIECTBAX M XMMMYECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas u HeopraHuveckas XUMHUsS» 00ydarolIUMCsl TPEIOCTABISAETCSI BO3MOKHOCTh OCO3HATh
3Ha4eHHE MEePUOAMYECKOr0 3aKOHa € OOIIETEOPEeTHMUECKMX M METOJOJOTMYECKUX IMO3HUIMMA,
riIy0Xe MOHSATh UCTOPHMYECKOe H3MEHEHHE (YHKIUN 3TOro 3akoHa — OT oOoOmaromei a0
OOBSACHSIONICH U MPOTrHOZUPYIOIICH.

Enunas cucrteMa 3HaHMN O BOKHEHIIMX BEILIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNH, A TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKAHUS
nononHsiercs B kypcax 10 m 11 KimaccoB aiaeMeHTamMu  COACpP)KAHUSA, HMEIOIIUMHA
KYJIBTYpPOJIOTHUECKUI ¥ TPHUKIAJHON Xapakrep. ODTH 3HAaHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMHM HAayKaMH, DAacKpbIBalOT €€ poJib B II03HABATEIBHOU M
MPaKTUYECKON AEATEIbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHMTAHHUIO YBA)KEHHUS K IPOLECCY
TBOpPYECTBA B 00JACTU TEOPHM M MPAKTUUYECKUX NPUIOKEHUH XMMHUHU, TTOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOLIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(OPMALMIO U MPUMEHSATH €€ JUIsl TIONOJTHEHUS 3HAHHUM, pelieHus
MHTEJUIEKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B nenom conepkanue
yueOHoro npeamera «XUMHUs» JAHHOTO YPOBHS M3YYEHHUsI OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00ydJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHMs (PUIOCO(CKUX UAEH, TAKUX KaK:
MaTepHaJIbHOE €IMHCTBO HEOPIaHUYECKOIO U OPTaHUYECKOrO MUpPA, 00YCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOCHHMEM, [TI03HABAEMOCTb IIPUPOAHBIX SIBICHUN ITyTEM SKCIIEPUMEHTA
W pelIeHHs] TMPOTUBOPEYHMH MEXIy HOBBIMH (aKTaMH M TEOPETHUYECKUMH MPEIOCHUIKAMH,
OCO3HAHHE POJM XMMHUHU B PEIICHUH HKOJIOTMYECKHX MpoOJeM, a Takke MpodiieM cOepexkeHus
SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJIIOTUN U MaTepUaIIOB.

B nnane perienus 3a1a4 BOCIIUTaHUS, pa3BUTHS U COLMATM3ALIMN 00yYaIOIIUXCsl IPUHATHIE
MpOrpaMMOi MO XMMHMM TOAXOAbl K OMNPEEICHHUIO COJCpXKAaHUS U IIOCTPOEHHUs IpenMera
peaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEeMcTBUM, MMeIuUX 0a3zoBoe
3Ha4eHUE Ui pPa3IMYHbIX BHUJIOB JEITEIbHOCTH: PpEILIEHUs MpoOjeM, MOUCKa, aHaiau3a u
0o0paboTku uH(pOpMaMK, HEOOXOAMMBIX JUIS HPUOOPETEHHs] ONbITa TNPAKTUYECKOH U
HCCIIEI0BATEIbCKOMN NEATENbHOCTH, 3aHMMAIOIEH Ba)KHOE MECTO B ITO3HAHUHU XUMUU.
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B npakrtuke npenogaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE CpEHEro 001Iero 00pa3oBaHus, IPH OMPEACTICHUH COACPKATEIHHON XapaKTePUCTUKH
Lene W3ydeHHs IMpelMeTa HalpaBiIeHHEM I[EePBOCTENEHHOW 3HAYUMOCTH TPaJUIIMOHHO
npu3Haércst  (GopMHUpOBaHHE OCHOB XWMHYECKOW HAyKHM KakK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUUECKON e TEIIbHOCTH YeJI0BEKa U KaK OIHOTO U3 KOMIIOHEHTOB MHPOBOA
KynbTypbl. C METOAMYECKONH TOUYKH 3PEHHS TaKOH MOIXOJ K OIMPEIEICHHUIO LEeNeH N3ydeHHs
MpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3PCHHS TIABHBIMH ICISIMHA H3YYCHHS TpeaMeTa «XHMHS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sSBASIOTCS:

e (OpMHUpPOBAHHE CHCTEMBl XHUMHYECKHX 3HAHMM KaK BaKHEWINEH COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHON KapTUHBI MHUPAa, B OCHOBE KOTOPOW JIEKAT KIFOUYCBBIC MOHSITHUS,
dbyHIaMeHTalbHbIe 3aKOHBl M TEOPUHM XWMHUHU, OCBOCHHE S3bIKA HAyKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOr0 XapaKTepa,
O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTUS U CTAHOBJICHHUS;

e (QopmHpoBaHWE W PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX ITO3HAHUS BEIICCTB H
XUMHYECKUX PEaKINii, HEOOXOANMBIX Ui MPUOOPETECHUSI YMEHUI OPHUEHTUPOBATHCS B
MUpE BEIECTB U XMMHUECKUX SBJICHHM, UMEIOIUX MECTO B IPUPOJIE, B IPAKTUUECKON U
IMOBCEIHEBHOMN KH3HU;

® pa3BUTHE YMEHHMH M CIOCOOOB [EATENBbHOCTH, CBS3aHHBIX C HAOMIOJCHUEM U
OOBSICHCHHEM XHWMHYECKOI'0 J3KCIICPUMEHTa, COOJIIOJICHUEM TIPaBWII 0OE30MacHOro
oOpallieHus ¢ BEeIEeCTBaMHU.

Hapsay ¢ atuM, comepkaTenbHas XapaKTepUCTHKA TEIeH W 3a/1a4 U3ydeHHs TpeaMeTa B
MporpaMMe 1Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMHU MPUOPUTETAMH B
cucTemMe cpeaHero oomero oopazoBanus. CerofHs B MPENoJaBaHUM XUMHUH B OOJIBIIICH CTETICHU
OTAAETCs MPEANOYTECHHE MPAKTHUECKOW KOMIIOHEHTE CO/lepKaHMs 00y4YeHNUsl, OPUEHTUPOBAHHOM
Ha TMOATOTOBKY BBIMTYCKHHKA O0IIE00pa3oBaTEIbHON OpraHU3aIMK, BIAACIONICTO HE HaOOpOM
3HaHWHA, a (PYHKIMOHATBHOW T'PAMOTHOCTHIO, TO €CTh CIOCOO0aMH W YMEHUSMHU AaKTHBHOTO
MOJTyYeHUsl 3HaHUN U TIPUMEHEHUS UX B PeabHON KU3HU JJIs PEeIICHUS MPaKTUYECKUX 3a/1ad.

B cBs3u ¢ oTMUM TpH M3y4YeHHWHM MpeaMera «XUMHS» JIOMUHUPYIOIIEe 3HAUYCHHC
MPUOOPETAIOT TaKue IeNU U 33a4H, KaK:

aJIanTarys 00yJarmuXcs K YCIOBUSIM TUHAMHYHO Pa3BUBAOIIETOCs MUPa, popMUpOBaHUE
WHTEJUIEKTYaTbHO pPa3BUTOM JUYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIIFHOMY TNPUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX JKH3HECHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

dbopMupoBaHne y OOYYaIONMIUXCS KIIOYEBBIX HAaBBIKOB (KIIIOUEBBIX KOMIICTCHITU),
HMMEIOIUX YHUBEPCAIILHOE 3HAUYCHUE TSl PA3TUYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS MPOOIIEM,
MOMCKa, aHaimu3a W O00paboTkM WHGOpMAIMU, HEOOXOAMMBIX IS NPHOOPETEHHUS OIbITa
NESITETLHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUHM XUMHH, a TAKXKE JJIS OICHKHU C
MO3UIUH IKOIOTHYECKON 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOIECCOB
Ha OpPTraHW3M YeJIOBEKA U MIPUPOTHYIO CPEIY;

pa3BUTHE MO3HABATENbHBIX WHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
o0yyarommxcs: CIHOCOOHOCTH CaMOCTOSTEIbHO MPHOOpETaTh HOBBIE 3HAHUS 1O XMMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIONB30BaTh COBPEMEHHBIE HH(OPMAI[HOHHBIE
TEXHOJIOTMH ISl TIOMCKA U aHajIn3a yueOHON U Hay4YHO-TONYJIIpHOW HH(POpMALIUU XUMUYECKOTO
COJIEpIKAHUS;
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(hopMHpOBaHUE U Pa3BUTHE y OOYUAIOIIUXCS ACCOLIMATUBHOIO U JIOTHYECKOTIO MBIIIICHHS,
HAOJIIOAAaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, ITPU IJIAHUPOBAHUH U MPOBEJCHUN XUMUYECKOT0 SKCIIEPUMEHTA;

BOCITUTaHUE Y 00yJaromuXcsl yOex 1EHHOCTH B TYMaHUCTUYECKOM HANPaBIEHHOCTH XUMUH,
e€ BaXHOW pONM B PEIICHUH TIJ00AJIbHBIX MPOOJIEM PALMOHAIBHOIO MPHUPOIONOJIB30BAHUS,
TIOTIOJTHEHHSI HHEPTeTUUYECKUX PECYPCOB U COXPAHEHHS MPHUPOAHOTO PABHOBECHS, OCO3HAHMS
HE00X0IMMOCTH OEpeKHOr0 OTHOILIEHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKE MPHOOPETEHUS
OIBITA MCIOJIB30BAHUS TIOTYUYCHHBIX 3HAHUHN JUTS TPUHATHS TPAMOTHBIX PEIICHUI B CUTYalUsX,
CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMU.

B y4yeOHOM muiane cpegHero oOuiero oOpa3oBaHMs 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 MaTepHaioB. Teopus cTpOeHUs OpraHnyeckux coequHeHnii A. M. byrieposa,
e€ ocHOBHbIe NOJOXeHUsA. CTpyKTypHble (OpPMYJBl OpPraHMYeCKUX BellecTB. [ omororus,
n3omepus. XuMu4eckasl CBsI3b B OpraHMUECKUX COEUHEHUSAX — OJMHAPHBIE U KPAaTHBIE CBSI3H.

[Ipencrasnenue o kiaccuuKay OpraHMuecKux BemecTs. HoMeHkIaTypa opraHun4eckux
COEIMHEHMH (crcTeMaTH4ecKas) ¥ TPUBUAIbHBIC HA3BAHUS BAXKHEHIIIMX MTPEICTaBUTEIICH KIIacCOB
OpPTaHUYECKUX BEIECTB.

OKClepUMEHTANIbHBIE METO/bl U3YUEHHUs BEIIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3amMy OpraHM4YecKHX BEIIeCTB W MaTepuaiaMd Ha UX OCHOBE, MOJCIUPOBAHHUE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAONIONEHHWE ¥ ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB  II0
MIPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU (IIaBJICHUE, OOYTJIMBAaHHUE U TOPEHHUE).

Yraesoaopoasl

AJNKaHBl: COCTaB U CTPOEHHE, TOMOJIOTMUECKHH psii. MeTraH M 3TaH — MpocTedIIne
MIPeICTaBUTEIIN aJIKaHOB: (PU3MUECKHe M XMMHUECKUE CBOICTBA (peakluy 3aMeIleHUs] U TOPEeHNs),
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, TUPATAIMU, OKUCICHUS U MOJIMMEPHU3alliN ), TOIy4eHUE U IPUMEHEHHE.

Ankaauensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIIME XMUMHUYECKUE
cBoiicTBa (peakius nonumepusanun). [lonydeHre CHHTETHYECKOro KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKMH psja. ALETHIEH —
MPOCTEHIINN MPEICTAaBUTENb AIKUHOB: COCTaB, CTPOCHME, (pU3nueckre 1 XMMUYECKHEe CBOMCTBA
(peakuuy ruipupoOBaHus, raJlOreHUPOBAHUS, THApATAIIH, TOPEHHUS ), TOJTy4YeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (PU3MUECKHME M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOreHUPOBAaHUSl U HUTPOBAHMs), MOJyY€HHE M TpUMEHeHue. Tomyon: cocmas, cmpoeHue,
QusuuecKue u Xumuyeckue ceolUcmea (peakyuu 2ai02eHupoOsanus U HUMpOB8aHus), Noay4eHue u
npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJAMH,
MPUHAIEKAIIMMU K Pa3IMYHbIM KJIacCaM.

[Ipuponnbie UCTOYHUKHU YriieBoAopoaoB. [Ipuponnblil ra3 u nomnyrHble He(TAHbIE Ta3bl.
Hedts u e€ nponcxoxnenue. CiocoOsI mepepaboTKi HEPTH: TEPETOHKA, KPEKUHT (TEPMUYECKHIA,
KatanuTuueckuit), mmponus. IlpogykTtel mepepaboTku HedTH, HX TPUMEHEHHE B
MIPOMBILIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIYKThI €ro NepepadoTKH.

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:
MOJTyYeHUE STUJICHA U U3YYE€HUE €TI0 CBOMCTB.

Pacuérnsle 3anaun.
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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 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIINN).

Kucnopoacoaepxammue oprannyeckne coeiMHeHUs

[IpenenpHble OAHOATOMHBIE CHHUPTHL. MeTaHON W STaHON: CTpOeHHe, (U3NYECKUE U
XMMHYECKHUE CBOMCTBA (PEAaKIMHM C aKTUBHBIMU METaJlJIaMH, T'aJOr€HOBOJOPOJAaMH, TOPEHHUE),
npuMeHeHue. BonopoaHeie CBA3M MEXIy MOJIEKYJaMU CIUPTOB. JleiicTBUE MEeTaHOIa U 3TaHoJIa
Ha OpraHu3M YeJlOoBeKa.

MHoroaroMHble CHUPTHL. OTUJICHIVIMKOJIb W TIULEPUH: CTpPOeHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJlIIaMH, KaU€CTBEHHAsl peakius Ha
MHOT0aTOMHBIE CcHHpTHI). [leiicTBue Ha opranu3M denoBeka. [IpuMeHeHHe TIiIMIEpUHA H
STUJICHTJIUKOJIS.

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

Anpneruapl U Kemousl. DOpManbIErui, AaneTaabAerul: CTpoeHue, (u3NYecKue u
XMMHYECKHE CBOMCTBA (peaklUMHM OKUCICHUS W BOCCTAHOBIICHUS, Ka4ECTBEHHBIC DEAKIIHH),
MIOJIy4Y€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TIpEEbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIOTHI:
CTpoeHMe, (PU3NUecKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJIs Kilacca KUCIIOT, PeaKIUs
sTepupUKalMM), TMOoIydyeHHue U mpuMmeHeHue. CTeapuHOBas W OJEHMHOBAs 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'maponus xkupos. [Ipumenenue xupoB. buonoruueckas posb KUPOB.

VYrieBopl: cocTaB, KiaccuUKaIUs yrieBoa0B (MOHO-, IU- U TIojucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCAXapH: OCOOEHHOCTH CTPOCHHMS MOJEKYJbl, (PU3MUECKHE W XUMHYECKUE
CBOIicTBa (B3auMo/ieiicTBue ¢ ruapokcuaom meau(ll), okucnenrne aMMuaqHbIM PaCTBOPOM OKCHIA
cepedpa(l), BoccTtanoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXJEHWE B MPHUPOJE, NMPUMEHEHUE,
6uonorudeckas posb. dorocunres. pykro3a Kak ©30Mep IITHOKO3bI.

Kpaxman u nemnonosa kak npupojnble noiaumepbl. CTpoeHre Kpaxmaia U LEJUTI0I03bL.
dusnueckue 1 XMMUYECKHUEe CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs! PEeaKIUs C HOJIOM).

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHMS BEIIECTB M MX IPEBPALICHUI: IPOBEJICHMUE,
HaOJIIOIGHUE W ONMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KadeCTBEHHBIC
peakIMy OJHOATOMHBIX CHUPTOB (OKHUCIIeHHE 3TaHoia okcuaom wmeau(ll)), mMHOroaToMHBIX
CIUPTOB (B3aUMOJEHCTBUE TiuuepuHa ¢ ruapoxkcuaom meau(ll)), anpnernnoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuza cepedpa(l) u ruapoxkcumaom meau(ll), B3aumoaeiictBue kpaxmasa
C MOZIOM), IPOBE/ICHUE TIPAKTUYECKOI pabOoThI: CBOWCTBA pacTBOpa YKCYCHOM KHCIOTBI.

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).

A3zoTcoaeprkaiye opraHM4ecKue CoeIMHEHUS.

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

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO

rOCYAAPCTBEHHOE BHOKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.23 09:38 (MSK) CepTudmkat 17CE9O0EOEA40E82C93976AAD0AD446EC
YYPEXXAEHWE TMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FrEPOS1 COBETCKOIO COHO3A I'.A.

KOCTbIJIEBA, CroroBa EneHa AHaTonbeBHa, [vpekTop




benku kak MmpupoaHbIEe BBICOKOMOJIEKYJSIpHbIE coefuHeHus. [lepBuuHas, BTOpuyHas U
TPETHUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OCNKOB: THAPOIM3, JACHATYypalus,
KauyeCTBEHHbIE PEaKIIMK Ha OEIIKU.

DKCIIepUMEHTAJIbHBIE METO/AbI M3YYeHHs BEIIECTB W MX NpPEBpAllleHHii: HaONOJeHHEe U
OINKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: J€HATypalusi OEIKOB MpH HAarpeBaHHM, I[BETHHIC
peakuuu OeIKoB.

BbicokomoieKy IsipHbIe COeIMHEH U

OCHOBHBIC TIOHATHSI XUMHH BBICOKOMOJEKYJISPHBIX COCIMHEHHUN: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEpHU3allH, CpelHsAs MoJeKyispHas Macca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSAMHEHUH — TOIMMEPU3aIns 1 TOJTMKOH 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 kmacce
OCYIIECTBIISICTCA Yepe3 HCIONb30BaHUE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaKk M
TIOHSITUM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTJENIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTecTBEHHO-HAYYHbBIE TOHSTHSA: SBICHHE, HAYYHBIH (aKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCH(pUKalus, TMEepUOAUYHOCTh, HAOMIOACHUE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHHUE.

dusmka: Matepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BENIECTBA, (DN3MUECKIE BETMUMHBI U CIMHHIIBI UX
U3MEpEeHusl.

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

I'eorpadusi: MuHepasbl, TOPHBIE TOPO/IBL, TTOJIE3HBIE HCKONIAEMbIE, TOILIIMBO, PECYPCHI.

TexHonorus: nuIeBble MPOAYKThI, OCHOBBI PAI[HOHAIIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE TIperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPI'TAHNYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XMMHHU

XuUMHUECKUH dyeMeHT. AToM. Slapo aroma, uW30TONBL. DJEKTpOHHAs 000JO0YKa.
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 Ilepmonmueckas cucremMa XMMHYECKUX dieMeHToB [l H.
MengeneeBa. CBsA3b NEpUOIMYECKOr0 3akoHa U Ilepmoguueckoil CHUCTEMBI XMMHMUYECKHX
anementoB J[. . MenzeneeBa ¢ COBpEMEHHOW Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHMsI CBOICTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXHBIX BEIIECTB
II0 IPyNIaM X nepuogaM. 3HaueHUe IEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMHUYECKas CBA3b. Buabl XuMHUUYecKOM CBsI3M (KOBaJEHTHAas
HeNoJspHasl U MOJSpHas, MOHHAs, MeTajulnueckas). MexaHu3mbl 00Opa3oBaHUsl KOBaJIEHTHOM
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XUMHUYECKON CBsI3M (OOMEHHBINM M JTOHOPHO-AKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTH.
OnexTpoorpuaTeabHOoCcTh. CTeneHb OKucaeHus. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MONEKYISIPHOrO U HEMOJIEKYISIPHOIO CTPOCHMs. 3aKOH IOCTOSHCTBA COCTaBa
BeLIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIA
KPUCTAJTIMYECKON PEIETKH.

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

Knaccugukarus HeopraHnueckux coennHeHnid. HoMeHKIIaTypa HeOpraHM4eCKHX BEIIECTB.
I'enernueckas cBsI3b HEOPraHMUECKUX BEILECTB, IPUHAUIEKAIINX K PA3JINYHBIM KJIACCaM.

Xumuyeckass peaknus. Krnaccuduxamuss XMMHUYECKHX pPEaKIUil B HEOPraHMYECKOM U
OpPraHUYECKOW XMMMU. 3aKOH COXPAHEHUs MAacChl BELIECTB, 3aKOH COXPAHEHHUS U IIPEBpalLEHus
JHEPIUU NPU XUMHYECKUX 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: KUCas, HEUTpalibHAas, IIEeJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

DKcrepuMEHTAIbHbIE METO/Ibl M3y4Y€HHUS! BEIIECTB U UX IpEBpallleHUui: JEeMOHCTpaus
tabmun «llepuoguueckas cucrema xumudeckux snemeHToB Jl. M. MenpaeneeBa», n3ydeHue
Mojiele KpHUCTAUIMYECKUX pEIETOK, HAOMIoJeHHe U ONHCaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3ioKEeHUE NEepOKCHIA BOIOpPOJAa B MIPUCYTCTBHHM KaTaau3aTopa,
OIIPENIEIICHUE CPElbl PACTBOPOB BELIECTB C IMOMOIIBIO YHHUBEPCAIBHOIO MHIMKATOPA, PEAKLUU
HMOHHOrO0 OOMEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BiusHHE pa3inyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUYECKON PEAKLII.

Pacuérnsle 3anaun.

Pacu€rbl o ypaBHEHUAM XMMHYECKUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHUUYECKUE PACUETBI,
pacuéThl ¢ UCIIOIB30BAHUEM MOHSATHUS «MACCOBAs A0 BEIIECTBAY.

Heopranuyeckasi xumus

Hewmerannst. [Tonoxenune nemetannos B [leproanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpOEHHUS aToMoOB. Du3nueckue CBONCTBA HEMETAUIOB.
AJtoTponus HEeMETaIIOB (Ha MpUMepe KUCIIopoa, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOWCTBA BAXKHEWUIIMX HEMETAIOB (TaJOreHoB, cepwl, a3oTa, Qocdopa,
yrJIepoia U KpEMHHUS) U UX COCAMHEHUH (OKCHI0B, KUCIOPOJCOAEPKALINX KUCIOT, BOAOPOAHBIX
COCMHEHMUI).

[IprMeHeHne Ba)XHENIINX HEMETAIIOB U UX COEIMHEHHI.

Meramnsl. lonoxxenne meramios B [leppuoandeckoi cucteMe XMMHUYECKHX JIEMEHTOB [l
N. MengaeneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aToMOB MeTauioB. OOmue
¢u3nueckue cpoiictBa MeTayuioB. CIUlaBbl METAJJIOB. DJEKTPOXMMHUYECKUIN DPsii HANpPSKEHUM
METAJIJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEUINWX METAUIOB (HATPWM, KaJluid, KajbIMd, MAarHUu,
AIIOMUHUH, IUHK, XPOM, JK€J1€30, MEJIb) U UX COCAUHEHUI.

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

OKCIepUMEHTANIbHBIE METO/Abl HM3Y4YEHMsI BEIIECTB M HX NPEBpALICHUI: H3ydeHUeE
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 OIIbITOB (bJaMMUACM\ADnC
JOKYMEHT MOAMUCAH SJTEKTPOHHOW MOAMUCHIO
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TUAPOKCH/IA AJIFOMUHUS C PACTBOPAMM KUCJIOT U Ilejiouell, KaueCTBEHHbIE pEeaKlUU Ha KaTHOHbI
METaJLJIOB).

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) MIPOYKTOB PEAKIIUH, €CIIU OJHO U3 BEIIECTB UMEET MIPUMECH.

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 00X HAYYHBIX TPUHIIUAIIAX TPOMBIIIUIEHHOT'O TIOYUESHHS BAXKHEUIIINX
BEILIECTB.

UenoBek B MHUpE BEIIECTB U MaTepUaoB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKIIO0, KepaMuKa, Marepuaibl JJs SJICKTPOHUKH,
HaHOMaTepHalibl, OpraHNYecKre U MUHepalbHbIe y100pEHUS.

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

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MeXIpeIMETHBIX CBSI3€H MPHU W3YYCHHH OOIIel 1 HeOPraHMYeCKO XUMUU B
11 xmacce OCyHIECTBIISIETCS Y€pe3 UCIOIB30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH,
TaK U MOHSATUMN, SBIISAIONIMXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'O
KA.

OO01mue ecrecTBEHHO-HAYYHBIE TTOHTHS: HAYYHBIN (DAaKT, THIIOTE3a, 3aKOH, TEOPUS, aHAIIH3,
CUHTE3, Kiaccuukaius, NepUOAUYHOCTb, HaONIOJeHNEe, OHKCIEPUMEHT, MOJEINpPOBaHUE,
WU3MEpPEHHUE, SIBICHUE.

O®uznka: MaTepus, SHEPrus, Macca, aToOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOIl,
PaIMOaKTUBHOCTD, MOJICKYJa, SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TEIIO, 00BEM, arperarHoe
COCTOSIHHE BEIIECTBA, PU3NUYECKHE BETUYHHBI M €IUHULIBI UX U3MEPEHHUSI, CKOPOCTbD.

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

['eorpadmusi: MuHepabl, TOPHBIE IOPOIBI, MTOJIE3HBIE UCKOMAEMBbIE, TOILJIUBO, PECYPCHI.

TexHonorus: XuMu4ecKas IpoOMbIIUIEHHOCTb, METAJLTYPrUs, TPOU3BOACTBO CTPOUTEIBHBIX

MaTepuaioB,  CEIbCKOXO3AMCTBEHHOE  MPOM3BOACTBO,  MHUIIEBAs  MPOMBIIIJICHHOCTb,
(dapmaiieBTHUECKasT ~ MPOMBIIICHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX  IMPENaparos,
MIPOU3BOJICTBO KOHCTPYKLHOHHBIX 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 ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHMSI OOyYarOLIMMHMCS
IIpOrpaMM CpeIHero 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
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CaAMOOIIPEIETICHUIO;

HaJIM4Khe MOTUBALIMK K OOYYECHHUIO;

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

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroIMXcs PYKOBOJCTBOBATHCSA B CBOEH J€ATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TPUCYHUIUMHU LIEJIOCTHOW CHCTEME XHMUYECKOro
o0pa3oBaHus;

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

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS NpeMeTa « XMMUSD» JOCTUTAlOTCs B €IMHCTBE Y4eOHOM
U BOCIIUTATEIbHON JIEATEIBHOCTH B COOTBETCTBUU C I'YyMaHUCTHUYECKUMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJEalaMHM POCCHICKOro IpakJaHCKOro OOIIecTBa,
MPUHATHIMUA B OOIIECTBE HOPMaMH M NpPaBUJIAMHU IOBEICHUSA, CIHOCOOCTBYIOIIMMH IPOLIECCAM
CaMOIIO3HaHUs, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH OOYUYarOIIHUXCSL.

JIM4HOCTHBIE Pe3yNabTaThl OCBOEHUS MpEeAMETa «XUMHUA» OTpaxaroT c(popMHUpPOBAHHOCTh
OIBITA [TO3HABATENBHOM M IPAKTUYECKOM IeATENbHOCTH 00yUaroIuXcs 110 Pealn3alui MPUHSITHIX
B 00OIIECTBE LIECHHOCTEM, 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 MOHMMATh U MIPUHUMATh MOTHBBI, HAMEPEHMSI, JIOTUKY U apT'yMEHTBI IPYTUX
P aHAJN3€ PA3JINYHBIX BUIOB YUEOHOM AEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMA

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

YBaXKEHMsI K IPOLECCY TBOPYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHMS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAYKH €CTh Pe3yNIbTaT JUINTENbHBIX HAOI0JICHHH,
KPOIIOTJIMBBIX IKCIIEPUMEHTAIIBHBIX ITIOUCKOB, IOCTOSIHHOT'O TPY/Ja YYEHBIX U ITPAKTUKOB;
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WHTEpECa M TI03HABATEIbHBIX MOTHBOB B TIOJIYYCHHH M IIOCJICAYIONIEM aHaIN3e
nH(}OpMAITUU O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XHUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, YTHYECKOTO TIOBEICHUS;

CITOCOOHOCTH OIEHUBATh CUTYaIlUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMU, U IPUHUMATh
OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJACHHE W TIOCTYIKHM CBOMX TOBapHINEW C MO3ULIUN
HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHHUE TIOCIICICTBUI ITHX MOCTYITKOB;

4) popmMupoBaHMs KyJbTYPHI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEH 3J0poBOro M 0Oe3omacHOro olpa3a JKHU3HU, HEO00XOJIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

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

MOHUMAHUS I1IEHHOCTH TIPaBWJI WHAWBUIYAJIbHOTO W KOJUICKTHBHOT'O O€30MMacHOro
TOBEJICHUS B CUTYAIIUSX, YTPOKAIOMIUX 3I0POBBIO U KU3HU JTIOJCH;

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

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHUKATHUBHOH KOMIICTCHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBLCKON JESITEeIhHOCTH,
00IIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUOAX JACSITETbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHEe B PEIICHUU MPAKTUYCCKUX 33Ja4 COIUATbHON
HaIIPaBJIEHHOCTH (B paMKax CBOEI0 KJ1acca, LIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3yUYEHHIO TpodeccHil pa3auvHOro pojaa, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 10 XUMUU;

YBaXEHUS K TPYY, JIFOJSIM TPyAa U pe3yabTaTaM TPYIOBOU EITEIbHOCTH;

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

6) 3K0JIOrNYeCKOro BOCIIUTAHMS

SKOJIOTHYECKH 1EIECO00PA3HOT0 OTHOMICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIie;

MOHUMAaHUS TJI00ATBHOI0 XapaKTepa dKOJOTUUECKUX MPOOIeM, BIUSHHUS IKOHOMHUECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COUUAIIBHOM CPEIbL;

OCO3HAHMST HEOOXOIMMOCTH MCIOb30BaHUS JOCTHIKEHUNW XUMHUU JIJIsl PEIIEHUs BOIIPOCOB
paIMoHATBHOT0 TPUPOIOTOIH30BAHUS;

AKTUBHOTO HETIPUATHUS JEHCTBUM, MPUHOCSIIMX BPEI OKPY)KaIOIIeH MPUPOTHOM cpeje,
YMEHHSI TIPOTHO3UPOBATh HEOJIArONMPHUSTHBIC JKOJIOTHYECKUE MOCISACTBHS MPEIIPUHIMAESMBIX
JIEMCTBUI U NPEIOTBPALLIATh UX;

HAIMYUS PA3BUTOrO JKOJOTHYCCKOTO MBIIIICHUS, JKOJIOTHYECKOH KYJIbTYphI, OIBITA
NESITENbHOCTA  JKOJIOTMYECKOW  HAMpaBICHHOCTH, YMEHHsS PYKOBOJACTBOBAaThCS HMH B
MMO3HABATEIILHOW, KOMMYHUKATHUBHON M COLMAIBHON MPAKTUKE, CIOCOOHOCTH M YMEHUST aKTHBHO
MIPOTUBOCTOATH HICONIOTHH XeMo(hoouH;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

cOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH,
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NOHUMAaHUA cleUUPUKA XUMHMHM KaKk HayKH, OCO3HaHMs €€ poiad B (POPMHPOBAHUU
PalMOHATIBLHOI0 HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEIIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O E€IMHCTBE IPUPOIBI M 4YEIIOBEKA, B MO3HAHWUU IPHUPOJHBIX 3aKOHOMEPHOCTEH H
peleHnn mpodaeM COXpaHeHHsI TPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHM JUISI COBPEMEHHON IUBWIM3ALUU: B €€
T'YMaHUCTUYECKON HAIpPaBJIIEHHOCTH U Ba)XHOM pOJIM B CO3JaHMM HOBOHM 0a3bl MaTepHalIbHOM
KYJIBTYpBl, PEIIEHUH TI00a7IbHBIX MPOOIEM YCTOHUHMBOrO pa3BUTHsI YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYeCKo, NHUIIEBOM M HKOJOTMYECKOM Oe30MacHOCTH, B Pa3BUTUHU MEIULIUHBI,
o0ecreyeHnH YCIIOBHM yCHEIHOro Tpy/a U 3KOJIOTHYECKH KOM(OPTHON JKU3HU KaXKAOro 4WieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METONOB IIO3HAHWI,
UCIONB3yEMBbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HCIIOJIb30BaTh MOJMy4yaeMble 3HAHUS Ui
aHamM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpAa M MPOUCXOASIIINX B HEM H3MEHEHUH,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKII0YEHHS HA OCHOBE HAYy4YHBIX ()aKTOB U UMEIOIUXCS JAHHBIX
C LIEJIBIO NIOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCII0JIb30BaTh XUMUYECKUE 3HAHU /1JIs pelieHus: Ipobiem
B PEAIbHBIX )KM3HEHHBIX CUTYalUsAX;

MHTEpeca K TO3HAHUIO M MCCIIE0BATENIBbCKON AEATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW [0 XUMHHM B COOTBETCTBUU C JKU3HECHHBIMHU
MOTPEOHOCTSIMU;

HMHTepeca K 0COOCHHOCTSIM TPY/la B Pa3IMUHbIX chepax mpodhecCHoHAIbHON 1eATEIbHOCTH.
METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yNbTaThl OCBOCHHUS y4eOHOro mpenmera «XUMHS» Ha YpOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOUYAIOT:

3HaUYUMBIC Ui (DOPMHUPOBAHMSI MHPOBO33PCHHS OO0YUYAIOIMIUXCS MEXKIUCIUTUIMHAPHBIC
(MexmpenMeTHbIe) O0IIeHaYUYHbIE TOHATHS, OTPaXKaIOIIKe [EJIOCTHOCTh HAYYHOU KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHHUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (MaTepwsi, BEIIECTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMa, Hay4HbI (akT, MPUHLHUI, THIIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, UCCIICIOBAaHUE, HAOIIOICHNE, H3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

YHHUBEpCalbHble  y4deOHble  JeiicTBUs  (IIO3HABaTENbHBIE,  KOMMYHHUKATHBHBIE,
perynasTuBHbBIE), obOecreunBaonme (opmMupoBaHHEe (YHKIMOHAIBHOH T'PaMOTHOCTH U
COILMATbHON KOMIETEHIIUU 00yUYaroIuXcs;

CIIOCOOHOCTh ~ OOYYAIOIIUXCS ~ HCIOJNB30BaTh  OCBOCHHBIE  MEKJIMCHIUILUIMHAPHEIE,
MHPOBO33pEHYECKUE 3HAHUS W YHUBEpCaJIbHbIC YydeOHBbIC ACHCTBHS B IIO3HABATEIBHOU U
COILIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAKAIOT OBIAJACHHE YHUBEPCAIBHBIMH yUeOHBIMHU
MO3HABATEIbHBIMI, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU JIEHCTBUSMHU.

OBiajieHHe YHUBEPCAJIbHBIMU YU€OHBIMH MO3HABATEILHBIMHU A€liCTBUSIMU:

1) 6a30Bble JIOrHYECKHUeE IeliCTBUSA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M  aKTyaJTW3HpPOBATh MPOOJIEMY, BCECTOPOHHE e&
paccMaTpHuBaTh;

OIIPENIETIATh eI JIeATSIIBHOCTH, 3a/JaBas TapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH Pe3YJbTAThI IEATEIHLHOCTH C MOCTABICHHBIMH LIETISMU;
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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;

YCTAaHABJIMBATh NPUUNHHO-CIIEICTBEHHBIE CBA3H MEXKY U3y4aeMbIMU SIBICHUSMY,

CTPOMTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, 1€TyKTUBHBIE, [10 AaHAJIIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTU U MPOTHBOPEYMS B PACCMATPUBAEMBbIX SBIEHHIX, (POPMYIUPOBATH BHIBOIBI U
3aKIJIIOUEHUS;

IPUMEHATH B IIPOLECCE MO3HAHMSI, MCIONb3YyEMbIE B XUMHM CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJH, TPE0OPa30BbIBATH MOJIENIbHBIE MPEJICTABICHNS — XUMUYECKUI 3HAK (CUMBOJ) 3JIEMEHTA,
XUMU4eckas (opmyna, ypaBHEHHE XUMHUECKOW peakIUMH — TpU PElICHUH Y4eOHBIX
IIO3HABATEIIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHITh Ha3BaHHBIC MOJEIbHBIC IPEICTABICHUS IS
BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUI.

2) 0a3oBble HUcciie0BaTeIbCKeE JelicTBUA:

BJIa/IETh OCHOBAMH METOJIOB HaYYHOIr' O MIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIINA;

¢dbopMynupoBaTh L€ M 3aJauyd  MCCIEJOBAaHUS, MCIIOIb30BATH IIOCTABJICHHBIE U
CaMOCTOSITENTLHO C(HOPMYTHPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 OPMHUPOBAHUS TUITOTE3bI 110 IPOBEPKE MPABUIIBLHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQ/IETh HAaBBIKAMU CaMOCTOSTENBHOIO IIJIAHUPOBAHUS M TPOBEACHUS YYEHUUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 332 XOAOM IPOIecca, CaMOCTOSTENbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (HOpMYIUpPOBaTh OOOOIIEHHUS W BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIEI0BaTeIbCKOW W TPOEKTHOW JeATeTbHOCTH,
IPOSIBJIATE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
MIPaKTUYECKUX 3aa4, IPUMEHEHUIO PA3JINYHBIX METOAOB [TO3HAHUS.

3) pabora ¢ nundopmanmeii:

OPUEHTHPOBATHCSI B Pa3IMUHBIX HCTOYHMKAX HHQoOpManuu (HaydHO-NOMYJsSIpHas
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHblE IocoOus, pecypcbl VHTepHera),
aHAJIM3UPOBATh MH(POPMAIUIO Pa3IMYHbIX BUIOB U ()OPM IIPEICTaBICHUS, KPUTUYECKU OLICHUBATD
€€ I0OCTOBEPHOCTh Y HENIPOTUBOPEUYUBOCTb;

(GbopMynHpoBaTh 3alpOChl M NPUMEHATh DPA3JIUYHbIE METOJbl IPU IIOUCKE M OTOOpe
uH(popMaLuu, HeOOXOAUMOM ISl BBIITOIHEHHS YUeOHBIX 3a7a4 ONpeAenEHHOr O TUIIA;

nproOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (HOpMY IpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KauecTBE CpeJICTBa MpH paboTe ¢ XUMHUECKOH
nHpopMalueii: NpUMEHSATh MEXIpeaAMeTHble ((pu3MuecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (hOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OByajgeHne yHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMM:

3a71aBaTh BOIPOCHI MO CYLIECTBY OOCYXJIa€MOM TEMbI B XOJ€ AUaaora W/MUial JTUCKYCCHUH,
BBICKa3bIBaTh WJEH, (OPMYIHPOBATH CBOM TPEAJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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BBICTYIIaTh C IPE3E€HTAallMeH pe3ybTaTOB IO3HABATEIBLHON NESITEIbHOCTH, MONYyYEHHBIX
CaMOCTOSATENIbHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPM  BBIIOJIHEHMM XHMHUYECKOIO
9KCIEPUMEHTA, INPAKTHUYECKOH paboOThl MO HCCIEJOBAHUIO CBOWCTB HM3y4aeMbIX BELIECTB,
peanu3anu y4eOHOro mpoekTa M (OpPMYJIMpPOBATH BHIBOJBI IO PE3yJIbTaTaM IPOBEAEHHBIX
UCCIIEeIOBaHUM MyTEM COTacoBaHMs MO3ULMN B X0J1€ 00CYXIEHUsI U OOMEHAa MHEHUSMHU.

OgnageHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
orpenenss €€ el U 3aJauyd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBAThH
Ipe/ularaéMblii alrOpUTM JICHCTBUN NMpHU BBHINOIHEHUH YYEOHBIX M HCCIIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosnee A3(p(HEeKTUBHBIN COCO0 MX PEHIEHUs ¢ YUETOM MOJyUY€HUs HOBBIX 3HAaHUU O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INNPEJIMETHBIE PE3YJIBTATDI
10 KUIIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyecKas XUMHUsD OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEICTABICHUI O XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIM XUMHH B TIO3HAHWH SIBJICHUH TPUPOJBI, B (DOPMUPOBAHUH MBIIUICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHATIBHOW TPaMOTHOCTH, HEOOXOOUMOW I pPEeLICHUS
MPaKTUYECKUX 3a7ad M HKOJIOIMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3I0POBBIO U
MIPUPOIHOU CpELIE;

BJIAJICHUE CHCTEMOM XWUMHYECKMX 3HAHHWW, KOTOpass BKJIKOYAET: OCHOBOIIOJIATAIOIINE
MOHSTHSI (XUMUYECKUH SJIEMEHT, aTOM, AJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
3JIEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKasl CBs3b, CTPpYKTypHas Gopmyna (pa3BépHyTas u
COKpaméHHas), MOJb, MOJApHAas Macca, MOJSIPHbIA 00BEM, YIVIEPOAHBIA  CKeEJeT,
(GyHKIMOHANbHAS TPYIINA, pajuKal, U30MEpHs, U30MEpPbl, TOMOJOTUYECKUN psiji, TOMOJIOTH,
YIIIE€BOAOPOABI, KUCIOPOX U a30TCOAEPKALUE COCAUHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TCOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUYECKUX
BemiectB A. M. byrnepoBa, 3aKOH COXpaHEHHMS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHU; MHUPOBO33PEHUECKUE 3HAHUs, JIC)KAIIUE B OCHOBE ITOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHUM, (DAKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH 1 0€30MacHOM HCIIOIb30BAaHUHU BAKHEUIITUX OPTaHMUECKUX BEIIECTB B OBITY
Y MMPAKTUYECKOU JIEATEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISIBISATH XapaKTepPHbIEC MPU3HAKU TOHSATUH, YCTaHABIUBAThH
HX B3aMMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOLME TOHATHUS [IPU OMMCAHUU COCTABA, CTPOEHUS U
MPEBPALLIECHUN OPraHUYECKUX COEAUHEHUM;

chOpMUPOBAHHOCTh YMEHUN HCIONb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJII COCTaBJICHHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOMN) ()OPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHMYECKUX PEAKUUN, U3rOTAaBIMBATh MOJAEIN MOJIEKYJ OPraHMUYECKHX BEIIECTB
JUISL WJUTKOCTPALIMM UX XMMUYECKOI0 ¥ IPOCTPAHCTBEHHOIO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIUBATH MPUHAICKHOCTh U3yUYEHHBIX OPTaHUYECKHX
BELIECTB MO MX COCTaBY M CTPOEHHUIO K ONpeAeNEHHOMY KJacCy/Tpylrne COeIuHEHUI
(yrmeBomopopl, KHCIOPOA M  a30TCOACPIKAIINE COCNWHEHUS, BBHICOKOMOJICKYIISIPHBIC

HD A"

COCIMHCHUA), NaBaTb WM Ha3BaHUA IO CUCTCMATUYCCKOM HOMCHKIIATYPEC ( iUI"I—\b), a TaKKC
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MIPUBOJUTH TPUBUAIbHBIC HA3BAHHUS OTNENbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOMMUJIEH,
alleTWICH, STHJICHIJMKONb, T[JIMLEpUH, (eHon, (QopManblIeruj, auneTalbJeruj, MYypaBbUHAs
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(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSATH IOJIOKEHUS TEOPHUH CTPOCHUS OpPraHHYeCKHX
BemectB A. M. byrnepoBa st 00bsICHEHHS] 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHMsI MacChl BEIECTB;

c(OPMUPOBAHHOCTh YMEHMHM XapaKTepuU3oBaTh COCTaB, CTPOEHHUE, (U3MUecKue U
XMMHUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTan, 3TaH, JTWICH, NPONWJICH, aleTWwieH, OyraaweH-1,3, metunOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHTJIMKOb, TJIMIEPUH, (EHOJI, aleTaubAeryl, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUII0I03a, aMHHOYKCYCHAas KHCJIO0Ta), WILTIOCTPUPOBAThH
TeHETHYECKYIO CBSA3b MEXIY HUMH YPaBHEHHMSMHU COOTBETCTBYIOLIMX XMMHYECKHUX pEaKIuil ¢
HCIIONIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHUKU YIIIEBOJOPOIHOTO CHIPHS
(HedTb, TPUPOAHBIA Ta3, yrojib), CIOCOOBI WX MepepadOTKU U MPAKTUUYECKOE MPUMEHEHHE
MIPOAYKTOB NEpepabOTKu;

c(OPMHUPOBAHHOCTh YMEHHH MPOBOANUTH BBIYUCICHHUS 110 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOTMYECTBA UCXOAHOT0 BEIIECTBA HIIH MPOYKTa PEaKIH 10 M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOT'O
MO3HAHUS, MCIONB3YEeMbIX B XHMHUHU TIPU HM3YyYCHUHM BEIIECTB M XUMHUYECKUX SIBJICHUU
(HabmroieHne, W3MEpeHUe, OKCIIEPUMEHT, MOJCIMPOBAHKE), HCIIOIb30BaTh CHCTEMHBIC
XUMHAYECKHUE 3HAHUS [T IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX
C BEIIECTBAMU M X IPUMEHEHUEM;

c(hOPMUPOBAHHOCTh YMEHUW COOJIFONIATh MpaBUja MOJb30BAHUS XUMHUYECKOH ITOCYI0H U
1a0opaTopHBIM 000pYIOBaHHUEM, a TAK)KE IpaBUila OOpallleHHs! C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BHIIOJTHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBIMOJHATE XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHUs OpraHUYECKUX BELIECTB MPU HAarpeBaHUU, MOJyYEHUE ITHIIEHA U HU3YYEHUE €ro
CBOMCTB, KaUE€CTBEHHBIC PEAKIIUN OPTaHUYECKUX BEILECTB, IeHATypalHs OCIKOB MPU HarpEBaHUH,
IIBETHBIC PEAKIIMHU OCITKOB) B COOTBETCTBHH C NMPABHJIAMU TEXHUKH 0€30MaCHOCTH IIPH 0OpaIleHur
C BeIIeCTBAaMHM M JIaOOpaTOPHBIM 00OpYIOBaHUEM, MPEACTABIATH PE3YJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3amucH YpaBHEHHH COOTBETCTBYIOIIMX peakuuidl U (QOopMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IMpaBHJAa HKOJOTMYECKH LEIeco00pa3HOro
MoBe/leHUs. B OBITY M TPYAOBOM JEATEJIBHOCTH B LENSIX COXPAHEHUS CBOETO 370POBbS U
OKpY>Kalollel MPUPOJHON Cpeibl, OCO3HABATh OMACHOCTh BO3JCHCTBUSA Ha KUBBIC OPTaHU3MbI
OIpeNeNEHHBIX OpPraHMYeCKUX BeIIeCTB, MoHuUMas cMbica mnokasarens [IJIK, moscHaTs Ha
IpUMepax CcrocoObl YMEHBIIEHUsI U MPENOTBPAIICHHS UX BPEIHOIO BO3JAEHCTBUS Ha OpraHU3M
YeNl0BeKa;
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U1l 00YYaIOUIMXCS C OrPaHUYEHHBIMH BO3MOXHOCTSMH 37I0POBbS: YMEHHE HPUMEHSAThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUIA;

IS CIIETIBIX U CTTa0OBUAAIIMX OOYUArONIMXCSI: YMEHUE HCIIOJIB30BATh PENbe(HO-TOUCUHYIO
cucremy obo3Hauenuii JI. bpaiins ais 3anucu XuMuueckux Gopmy.

11 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XUMHs OTPaXKaloT:

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

BJIQJICHUE CHUCTEeMOM XHMHUYECKMX 3HAaHHUW, KOTOpas BKIIOYAECT: OCHOBOIIOJIAralollue
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJla, MOJb, MOJSIPHBI O00BEM, BaJIEHTHOCTh, DSJEKTPOOTPUIIATEIILHOCTD, CTENEHBb
OKHUCJICHUSI, XUMHYECKas CBsA3b (KOBaJICHTHAs, WOHHAs, METANIMYECKas, BOJOPOIHAsN),
KpUCTAJZTMYeCKast ~ peméTka, TUNBl XUMHUYECKHUX  pEakuil, pacTBOp, DIEKTPOIUTHI,
HEIJIEKTPOJUTHI, DJICKTPOIUTHYECKAsT JUCCOIMAIINS, OKHCIUTENIh, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOHN peaKkIuu, XUMHUIECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (T€OPHUS DIEKTPOTUTHIESCKON
Jqucconuanuu, nepuonndeckuid 3akon . M. MenneneeBa, 3akOH COXpaHEHUS MacChl BEIIECTB,
3aKOH COXpPAHEHHUsSI W MPEBPALEHUS IHEPTrUU NPU XUMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHUHU, MHPOBO33PEHUYECKUE 3HAHUS, JIEKaIHe B OCHOBE MOHUMAaHHS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUU, (PAKTOIOTUYECKIE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJTYYeHUH W O€30MacCHOM HCIOJIIb30BAaHUM BAXKHEHIINX HEOPraHMYECKHUX BEIIECTB B
OBITY U IPAKTHUYECKOM JIEATEIHHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEepHbIC MPU3HAKU MOHSATUH, YCTaHABIUBAThH
WX B3aWMOCBS3b, HUCIOIH30BATh COOTBETCTBYIOIIUE TMOHSTHS MPU OMHMCAHUH HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLECHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIONH30BATh XMMHYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS
(dbopMyn BeIIECTB W ypaBHEHUH XHUMUYECKUX PEAKIU, CHUCTEMATHYECKYI0 HOMEHKIATypy
(IJUPAC) u TpuBHaibHBIC Ha3BaHHUS OTACIBHBIX HEOPraHMYECKHMX BeHIeCTB (yrapHblii ras,
VIJIEKUCIBIN Ta3, aMMHUak, ram€Has MU3BEeCTb, HEralmi€éHash W3BECTh, MUTHEBAsl COAA, MUPUT U
Apyrue);

c(hOpPMUPOBAHHOCTh YMEHHH OIPEAEISATh BAJICHTHOCTh M CTEIICHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBsI3U (KOBaJIeHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, THI KPUCTAUIMUYECKON PEHETKU KOHKPETHOTO
BellecTBa (aToMHasi, MOJIEKYJSIpHAs, MOHHAs, METaJUIMYecKas), XapaKTep cpeAbl B BOJTHBIX
pacTBOpax HEOPraHWYECKUX COCTUHECHHUII;

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIIC)KHOCTh HEOPTAaHUYECKUX BEIECTB
10 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIIe COelMHEHUN (IIpOCThIe BEUIeCTBa — METAJLIbl U
HEMETaJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTepHbIE THAPOKCHUIBI, COJN);

c(hOpMHUPOBAHHOCT, YMEHUU pacKpbhiBaTh CMBICH Tepuoanydeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTHYECKYI0 (DYHKIINH;

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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cOPMUPOBAHHOCTh YMEHHMH  XapaKTepU30BaThb JJEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKUX 371eMeHTOB 1—4 niepuonos Ilepuoanueckoit cucreMbl XuMudyeckux 3iaemenToB /1. M.
MeHeneeBa, HCMONB3YSl TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHY, «IHEPreTHUYCCKUEC
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XUMHUYECKUX DJJIEMEHTOB M HX
COeIMHEHHH Mo nepuoaam u rpymmnam [lepuoanueckoil cucteMsl xumMmuyeckux anementos [1. U.
Menneneena;

chOpMUPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATH) OOIIIE XUMUYECKHE CBONCTBA
HEOPraHUYECKUX BEILIECTB Pa3IMYHbIX KJIAcCOB, MOJATBEP)KIAaTh CYIECTBOBAHWE T'€HETHYECKOU
CBSA3UM MEXJ]y HEOPraHWYECKHUMH BEIECTBAMH C IOMOIIBIO YPaBHEHUH COOTBETCTBYOLIUX
XUMHYECKUX PEAKIIN;

c(hOPMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XMUMHUYECKHUE DPEAKIMH IO Pa3TUYHBIM
npu3HaKaM (YUCIIy W COCTaBY pEarupyroIuxX BEHIECTB, TEIIoBOMY 3(h(dEeKTy peakiuw,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINH, YIaCTHIO KaTalu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHUM COCTaBIATh YPAaBHEHMs PEAKIMI Pa3IMUHbIX TUIIOB, ITOJHbBIE
U COKpaméHHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHSA, MIPU KOTOPBIX 3TH
peaKIy UIyT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIHHU, TOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3fMYHBIX HEOPraHWYECKUX BEIIEeCTB, pACIIO3HABATh OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-BOCCTaHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOr0 OalaHca 3TUX PeaKIInii;

c(hOPMUPOBAHHOCTh YMEHHI OOBSCHSATH 3aBUCUMOCTb CKOPOCTH XMUMHUYECKON PEaKIuu OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEIIEHHs] XMMHUYECKOrOo PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozaeiicteus (mpuniwn Jle [atense);

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XUMHUYECKHE TPOLIECCHI, JIeXKalllle B OCHOBE
MPOMBIIIJICHHOTO TOJXYYE€HUS CEpHOM KHCIOTHI, aMMHaka, a Takke CPOpPpMHPOBAHHOCTh
MIpe/ICTaBICHU 00 OOIIMX HAy4YHBIX MPUHIIMIIAX M KOJIOTHYECKHX MpoOiIeMax XMUMHYECKOTO
MIPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHUH TPOBOJUTH BBIYMCICHUS C MCIOIH30BAHUEM TOHSITHS
«MaccoBasi 107l BELIECTBa B pPacTBOpe», OOBEMHBIX OTHOIIEHUHW Tra3oB MPU XMUMHUYECKUX
pEaKLUsX, MacChl BEIIECTBA WM 00bEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE UIIH
00BEMY OZTHOTO M3 yYaCTBYIOIIMX B PEAKIIUM BEUIECTB, TEIUIOBOTO d(h(eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MACChl BEIIECTB, MPEBPALIEHUS U COXPAHEHUS SHEPTHUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOIH30BAHUS XUMHUYECKOW MOCYI0N H
71a00paTOpHBIM 000pPYIOBaHHUEM, a TAK)Ke MPaBUJIa OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

cOPMUPOBAHHOCTh YMCHHH IJIAHUPOBATh M BBITIONHATH XUMHUYCCKUH OSKCIICPUMEHT
(pazmokeHue TEpOKCHIA BOJOPOAA B NPUCYTCTBUHM KaTalu3aTopa, OMNpENEICHUE CpEbl
PacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOIO UHIWKATOPA, BIMSIHUE Pa3IMUHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIMH, PeaklMd HMOHHOrO OOMEHAa, KAaueCTBEHHBIC PEaklUu Ha
cyibdar-, KapOOHAT- U XJOPHUA-aHUOHBI, HA KaTHOH aMMOHHUS, PEUICHHE SKCIIEPUMEHTAIbHBIX
3amau mo TemaMm «Metamney u «Hemeramib») B COOTBETCTBUM C TPaBUIAMH TEXHHKHU
0e30MacHOCTH MPU OOPAIIEHUH C BEIICCTBAMHU U JIaOOpaTOPHBIM 000pYAOBaHUEM, TTPEICTABISITh
pe3yibTaThl XUMHYECKOr0 S3KCIepUMEHTa B (OpME 3aluCH ypaBHEHUH COOTBETCTBYIOLIMX
peakuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;
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c(hOPMUPOBAHHOCTh YMEHHMH KPUTHYECKU aHAJIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
IIOJIy4aEMYI0 U3 pa3HbIX UICTOYHUKOB (CpeACTBa MacCOBOM KOMMYHUKaUU, IHTepHET U Ipyrux);

c(hOpMHPOBAHHOCTh yMEHHUH COONIOJATh TIpaBWIa SKOJOTHMYECKH IIeJIeCO00pa3HOro
MOBEJICHU B OBITY M TPYJOBOH JEATEIBHOCTH B LEISIX COXPAHEHUS CBOErO 370POBbS U
OKpY’Karoleld MpUPOTHON Cpellbl, OCO3HABATh OMACHOCTH BO3JIEHCTBUS HA KUBHIE OPTaHU3MBI
OIpeeNEHHBIX BELIECTB, MOHMUMas cMblca nokazatens [IJIK, noscHATe Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAILIEHUS UX BPEAHOTO BO3JCHCTBIS Ha OpraHU3M YeJIOBEKa;

JUIs 00y4aroluxcs C OrpaHMYEHHBIMM BO3MOXKHOCTSIMHU 370pOBbs: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHU;

JUIS CJETIBIX U CIa0OBUAALIMX 00YYAIOIIKUXCS: YMEHHE UCTIOIb30BaTh PEIbePHO-TOUECUHYIO
cucremy obo3Hauenuii JI. bpaiins ams 3anucu XuMuueckux Gopmyt.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO

rOCYAAPCTBEHHOE BHOKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.23 09:38 (MSK) CepTudmkat 17CE9O0EOEA40E82C93976AAD0AD446EC
YYPEXXAEHWE TMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FrEPOS1 COBETCKOIO COHO3A I'.A.

KOCTbIJIEBA, CroroBa EneHa AHaTonbeBHa, [vpekTop




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposrbie)
Ne n/m Kontpoiabusie | IlpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3gen 1. TeopeTnueckne 0CHOBbI OPraHMYeCKON XHMHUH
[Ipenmer opranunyeckon Xxumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETMHEHUN A. 3
M. byrneposa
Hroro mo pazueny 3
Pazgen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YIIIEBOJOPOIBI — AJTKAHBI 2
29 HenpenenbHble yrieBoAOPOIbl: aTKEHBI, 5 1
aJIKa/IuEHBbl, aJTKUHBI
2.3 ApomaTHdecKkue yriaeBoaopOoabl 2
54 [TpuponHble HCTOYHUKHU YIIIEBOIOPOIOB U 3 1
' UX rnepepadboTka
Wroro no pazneny 13
Pa3nen 3. Kuciaopoacoaep:xamue oprannyeckue coenHeHust
3.1 Cruptel. @enon 3
3.9 Anpbneruapl. KapOOHOBBIE KUCIOTHI. 7 1
' CroxHbIe 3GHPBI
3.3 VYrieBonasl 3 1
Hroro no pazneny 13
JOKYMEHT NOANWCAH SNEKTPOHHOW NOANUCHIO
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CAHKT-NETEPBYPIA UMEHU FEPOSA COBETCKOIO COHO3A I.A.
KOCTbIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop




Pasnen 4. AzoTconep:kamme opraHudecKne coeJuHEeHUus

4.1 AMuHBI. AMUHOKHCIOTEL benku 3

Hroro no pazneny 3

Pa3nen S. BeicokoMoJieKy/IpHbIe COeAUHEHU S

5.1 ITnactmaccel. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I1O

ITPOI'PAMME 34 2 2
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11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM ungposbie
Ne i/ P Kontpoabsnbie | IIpakTuueckue (ipp )
NPOrpaMMbl Bcero o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsbl
Pa3znes 1. TeopeTuyeckue OCHOBbI XUMHH
Crpoenune aromoB. [lepnonnuecknii 3akoH
11 u Ilepuonnueckas cucremMa XMMUYECKUX 3
anemenToB /1. 1. MenaeneeBa
19 Crpoenue BemecTBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHYECKHE PEeaKITuU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumus
2.1 MerTanist 6
2.2 Hemeranmist 9 1
53 CBs13b HEOPTAaHUYECKUX U OPTAHUYECKUX )
' BEIICCTB
Hroro no pazaeny 17
Paznen 3. Xumus v Ku3Hb
3.1 XUMUS 1 KHU3HbD 4
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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ITOYPOYHOE INIJIAHUPOBAHHUE

10 KITIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne ara H@poBbIe
n/n Tema ypoxa Bceero Kontposbueie | Ipakruyeckue falsyqenml zﬁilzosaTeanue
padoTbI padoTsI pecypest
1 IIpeamer opraH4ecKor XuMuu, eé 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE
Teopus cTpoeHHs OpraHMYECKUX
2 coequHeHuit A. M. Byriepoga, eé 1
OCHOBHBIE ITOJIOKEHHUSI
[Tpencrasienue o KiIaccupUKaIIH
3 opraHuueckux Bemects. HomeHnknaTypa 1
(cucremarnueckasi) ¥ TPUBHAIbHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB M CTPOCHUE, 1
TOMOJIOTUYECKHUH P
5 MeraH u 3TaH — NpoCTEUILINE 1
MPEJICTABUTENN AJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHUIIEH U NIPOIUJIEH — MpOCTEMIINe 1
MPEJICTAaBUTENIN AJIKEHOB
8 [Tpaktiueckas pabota Ne 1. «[lonyuyenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOICTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraguen-1,3. [Tonyuenue 1
CHUHTETHUYECKOT0 KayuyKa 1 pE3UHbI
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10

AJKHMHBI: COCTaB U OCOOCHHOCTHU
CTPOEHUS, TOMOJIOTUYECKUH AL,
AneTuieH — npocTermuni
IIPEJICTABUTEIb AIKMHOB

11

Brruucnenus o ypaBHEHUIO XUMHYECKOU
peakuuu

12

ApeHbl: 6eH3011 U ToIyoJd. TOKCUYHOCTD
apeHoB

13

['eneTnveckas CBsA3b yriaeBOAOPOIOB,
MPUHAJISKANINX K Pa3IMYHBIM KJlaccam

14

[IpupoaHbie HCTOUHUKH YIIIEBOAOPOIOB:
MIPUPOJIHBINA T'a3 U MOMYTHEIE HEPTSIHBIE 1
ra3pl, HeTh U MMPOIYKTHI €€ nepepadoTKu

15

[TpupoaHble HCTOYHUKH YIIIEBOAOPO/IOB:
IPUPOJIHBIN ra3 U MONYTHbIE HEPTIHbIE 1
ras3pl, HepTh ¥ IPOAYKTHI €€ mepepaboTKu

16

KonTtponbnas padota 1o pasuery
«YTIIEBOIOPOIBI»

17

Hpe,[[eJIBHBIe OJHOATOMHBIC CITUPTHI:
MCTAaHOJI U 3TaHOJI. BOI[OpOI[HaH CBA3b

18

MHoroaToMHEIE CIIMPTHI: 9THJICHIJINKOJIb
U TIIMHCPUH

19

DeHOI: CTPOCHHUE MOJIEKYIIBI,
bu3HUYeCKUe 1 XUMUIECKHE CBOICTBA, 1
IIPUMEHEHNE

20

Anpaeruabl: hopManbAeTUHA U
areranpaerun. AneTod
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21

OIHOOCHOBHEIE Mpe/ieTbHbIe KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22

[TpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCITOTHI»

23

CTeapI/IHOBaSI n OJICMHOBAasi KMCJIOTHhI, KaK
NpeaACTAaBUTCIN BBICIIINX Kap6OHOBBIX 1
KHUCJIIOT

24

Mpbi1a KaK CONU BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ACHCTBIE

25

CrnoxHbie 2(Gupbl KaKk MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. ['MAPOIN3 CIOKHBIX 1

3¢upoB

26

JKupsl: ruiponus, IpUMEHEHHUE,
Onosoruyeckas poiib )KUpPOB

27

VYTraeBoabl: cocTaB, KilacCU(pUKAIIHSL.
Baxneiimme npeacTaBuTeNn: TiI0K03a, 1
¢dpykTo3a, caxaposa

28

Kpaxman u nemitoo3a Kak npupoaHbIe
MOJINMEPBI

29

KonTtponbnas pabora o pasnery
«Kucnopojcozaepkaiiie opraHuuecKue 1 1
COCIUHEHUS

30

AMUHBI: METHJIAMWH U aHWJINH 1

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHMYeCKUE COCTMHEHUS, X 1
ouonornueckoe 3HaueHue. [lentu st

32

benku xak npupoHbIe

1
BBICOKOMOJICKYJISPHBIC COCANHCHH.
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33 OCHOBHBIC IOHATHUS XUMHUHU 1
BBICOKOMOIJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ

OcHOBHBIE METOJBI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1

IInacTmaccel, KaydyKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O

[TPOI'PAMME 34 2 2
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoabnbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTesIbHbIE pecypchl

XUMHUYECKAH DIIEMEHT. ATOM.
DneKTpoHHas KOH(Urypaims aToMOB

https://file.11klasov.net/15987-

himija-11-klass-bazovyj-

uroven-uchebnik-eremin-vv-

kuzmenko-ne-drozdov-aa-

lunin-vv.html

[Tepuoanueckuit 3akoH u [lepuoauueckas
cHUCTeMa XUMHUYeCKHUX dj1emMeHToB 1. 1.
MenpeneeBa, X CBA3b C COBPEMEHHOMN
TEOpPUEN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHMHYECKUX 2JIEMEHTOB U UX COEIMHEHUI
0 FpyNnaM U nepuogam. 3HaueHue
MEPUOJIMYECKOT0 3aKOHA U CUCTEMBI
xUMHu4eckux sjaemeHToB JI.1. MenaeneeBa
B Pa3BUTHUHU HAYKH

Ctpoenue BenecTBa. XUMHUYECKask CBSI3b,
e€ BUJIbI; MEXaHU3MBI 00Pa30BaHUSA
KOBJICHTHOH CBs3H. BomopoHas cBsi3b

BasieHTHOCTB. DJEKTPOOTPUIIATENBHOCTD.
Crenedb okucieHus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUs
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[ToHsiTHEe O TUCTIEPCHBIX CUCTEMAX.
VcTtuHHBIE U KOJUTOMIHBIE PACTBOPHI. 1
MaccoBast 10715 BEIIIECTBA B PaCTBOPE

Knaccudukanus u HoMmeHKI1aTypa
HEOPTaHUYECKUX COCIUHEHUN.
['eneTnueckas CBsi3b HEOPraHUYECKUX
BEIIECTB, PA3JINYHbBIX KIIACCOB

Knaccudukanus XuMuueckux peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMHUH.
3aKOH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH 1
COXpaHEHUS U NMPEBPAIICHUS SHEPTUU PU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTuMble peaKiuy.
XUMHYECKOE PABHOBECHE

10

[Tpaktuyeckas padora Ne 1. «Biustaue
pa3IMYHBIX (DAKTOPOB HA CKOPOCTh 1 1
XUMHUYECKON PEAKLUN»

11

DIEKTPOTUTHYECKAS AUCCOIHAITHS.
[TousiTie 0 BogpopoaHoM moka3zatene (PH)
pactBopa. Peakiiuu HOHHOrO 0OMeHa. 1
['mpponns opraHnYecKux u
HEOPraHMYECKUX BEIIECTB

12

OKUCIUTENFHO-BOCCTAaHOBUTEIILHBIC
peakuuu. [TonsiTue 06 31eKTpoIn3e 1
pacIIaBoB ¥ pacTBOPOB COJIEH

13

Kontponbnas pabota o pasneny

«TCOpeTI/I'-ICCKI/Ie OCHOBBI XUMUHN»
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14

Mertamisl, UX MMOJIOKECHHUE B
[Teproguueckoil cucTteMe XUMUYECKUX
anemenToB JI. 1. MenaeneeBa u 1
0COOEHHOCTH CTpoeHus: aToMOB. O01He
(U3UYECKUE CBOMCTBA METAIIIOB

15

CrutaBbl METAUIOB. DJIEKTPOXUMHUYECKUM
PAI HAIPSDKEHUN METAIIIIOB

16

XUMHYECKUE CBOMCTBA BaXKHEUIIINX
METaJIOB (HATPUH, KK, KaIbIUH, 1
MarHui, aJIOMUHAN) U UX COSTMHCHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX
COeIMHEHUN

18

XuMHUYecKre CBOMCTBA IUHKA, JKelie3a U UX
COoeIMHEHNN

19

[IpakTnueckas padora Ne 2. "Pemienue
JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 1 1
«MeTtanns»"

20

Hemerannel, UX mMoj0KEHUE B
[Teproguueckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MenjeneeBa u
O0COOEHHOCTH CTPOSHUSI aTOMOB

21

PuU3NYECKHE CBOMCTBA HEMETAJIOB.
Annorponusi HeMETaIOB (Ha IpUMEpe 1
KHCIIOpOJa, cephl, pocdopa u yriaeposa)

22

XHWMHYECKHE CBOWCTBA raJOT€HOB, CEPBI U
HUX COeOUHEHUN

23

XUMHUYECKUE CBOMCTBA a30Ta, (hocodpa u 1
HUX COCIMHEHUN
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24

XUMHUYECKUE CBOMCTBA yriaepo/ia, KpeMHUs
U UX COeIUHECHUN

25

[IpumeHeHne BaXXHEUIINX HEMETAIIIOB U
UX COSOUHEHNN

26

O0001IeHE ¥ CHCTEMATH3aIAA 3HAHU 110
Teme «Hemeramnsry. BeraucineHus mo
YPaBHEHUSIM XUMUYECKUX PEAKUUN U
TEPMOXUMHYECKHE PACUETHI

27

[Tpaktuueckas padora Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1
"Hemeranmisi"y»

28

Kontponbnas pabota no remam
«Metamnel» 1 «HeMeTamiey

29

Heoprannueckue u opranudeckue
KucioTel. Heoprannueckue u 1 0
OpraHU4eCKUE OCHOBAHMS

30

AmdoTepHbIe HEOPTaHUYECKUE U
OpraHuyecKue coeluHeHus. I 'eneTnyeckas
CBSI3b HEOPTaHWYECKUX M OPraHMYECKUX
BEILIECTB

31

Ponb xumuu B obecriedeHun
JKOJIOTUYECKOM, DJHEPreTUUECKOU U
IUILEBON O€30M1aCHOCTH, Pa3BUTUU
MEJULIHBI

32

[IpencraBnenust 00 00X HAYYHBIX
MPUHIOAIIAX IPOMBIIITIEHHOI O ITOJIYYEeHUS 1
BaYKHEHIIINX BEIIECTB
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33 UenoBek B MUpPE BEIIECTB U MAaTEPUATIOB. 1
XUMUA U 3J0POBbE YEJIOBEKA
34 Peseps 1
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOTPAMME

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 01.09.23 09:38 (MSK)
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJI51 YYEHUKA

Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipozno A.A., Jlyaun B.B.;
nop penakiueit Jlyanaa B.B., O0miecTBo ¢ orpaHU4eHHON 0TBETCTBEHHOCTHIO «JIPODAY;
AxnunonepHoe o6mectBo «M3natenbctBo «IIpocBemnienue

Xumust. 10 knacc. bazoBeiit ypoBenb. Yueonuk - Epemun B.B., [Ipoznos A.A., Jlyaun B.B.
https://file.11klasov.net/15964-himija-10-klass-bazovyj-uroven-uchebnik-eremin-vv-drozdov-

aa-lunin-vv.html

» Xumus, 11 knacce/ Epemun B.B., Kyssmenko H.E., [IpoznoB A.A., Jlynun B.B.; nox
penaknueii Jlyanna B.B., OGmiecTBo ¢ orpaHndeHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxtmonepHoe obmiectBo «M3narensctBo «IIpocBerenne

Xumus. 11 knace. ba3osblit yposenb. Yuebnuk - Epemun B.B., Ky3smenko H.E., JIpo3nos
A.A., Jlynun B.B. https://file.11klasov.net/15987-himija-11-klass-bazovyj-uroven-uchebnik-

eremin-vv-kuzmenko-ne-drozdov-aa-lunin-vv.html

METOIUYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA

1. 1. https://www.spbcokoit.ru/gia#OGE

Cankr-IleTepOyprckuii IEHTP OIIEHKH KavyecTBa 0Opa3oBaHus U HH(POPMAITMOHHBIX
TEXHOJIOTHI

JlucTaHIIMOHHBIE BUICOKOHCYIBTAIIUU 10 TOArOTOBKE K caaue [ A
Koncynprammuu T'MA-11 (ET'D)

Kouncynbramuu 'MA-9 (OI'3)

2. https://do2.rcokoit.ru/

Pacnimcanus BumeoypoKoB Ajis cMenaHHoro (popmaTa oOydeHus pa3menieHsl Ha ['opoackom

HOPTAHe HACT A AOHTOTFO-_O6Y haod CHAHOKOWIAT
A2 TINTD T

JaadaVaae ded
llUlJLuJ,l\/ ANeTanmrnonmnouryov UUJ aAVIIaviAa
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3.
https://chao.chiroipk.ru/files/%D0%94%D0%B5%D0%BC%D0%BE%D0%BD%D1%81%D1
%82%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B
9%20%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D0%BD%D1%82.%20%D0%A5%D
0%B8%D0%BC%D0%B8%D1%8F.pdf

JleMOHCTpallMOHHBIN BapHaHT JUArHOCTUYECKOM paOOTHI Ui MTPOBEICHUS UCCIEIOBAHUS
MMPEAMCTHBIX U METOAUYCCKUX KOMHGTCHHI/Iﬁ y‘IHTGJ’[GfI XUMHUHN

4. https://resh.edu.ru/subject/29/

Poccwuiickas s5mekTpoHHast ITKOIa —TTOTHBIA MKOJIBHBIN KypC YPOKOB; HH(POPMAIIMOHHO-

oOpazoBaTenbHas cpeia, 00bEINHSIONIAs YUCHUKA, YIUTENsl, POTUTEIIS.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Xumus. 11 xnacc. ba3zoBbrit ypoBens. Yueonuk - Epemun B.B., Ky3emenko H.E., Jlpo3nos
A.A., JIynun B.B.
https://file.11klasov.net/15987-himija-11-klass-bazovyj-uroven-uchebnik-eremin-vv-
kuzmenko-ne-drozdov-aa-lunin-vv.html

2. IlopTast IUCTaHIIMOHHOTO O0YYEHHS 00yUarOIINXCs 00pa3oBaTeNIbHBIX opranu3anuii CaHkT-
[MerepOypra https://do2.rcokoit.ru/

3. «Poccwmiickas snekTpoHHas mKoa» https://resh.edu.ru/subject/
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