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INOACHUTEJIbBHAS 3AIINCKA

[IporpammMa 1Mo XMMHUHU Ha ypOBHE CpelHEro olIiero obopa3zoBaHus pa3zpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii dexepanuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS ¢eaepaibHOi 00pa3oBaTeNbHOW MPOTPaMMbl CPEIHETO
obuiero oo6paszoBanus (POIlI COO), npencraBineHHbIX B DenepanbHOM TOCYJapCTBEHHOM
obpaszoBatenbHOM cTtangapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus y4eOHOIro IpeaMeTra
«Xumus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoil @enepanuy, pealn3yroluX OCHOBHbIE
o0pa3oBaTeNbHbIE NPOrpaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTUS BOCHUTAHUS B
Poccuiickoit @enepannu Ha nepuon a0 2025 roxa» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIX0JI0B K pa3paboTKe IpOrpaMMbl [0 XMMHUH, K OIPEIEICHHUIO 001Iel cTpaTeruu
00y4eHHs, BOCOIUTAHMSI U Pa3BUTHsL, 00YUarOIIMUXCS CPEICTBAMU YU€OHOIO NnpeaMeTa « XUMUs» JUIs
10-11 xnaccoB Ha 0a30BOM YypOBHE COCTaBMIM KoHLeNnTyaibHble mnoyoxkeHus ®IOC COO o
B3aUMOOOYCIIOBIIGHHOCTH 1I€JIeH, COepKaHusl, pe3yJbTaToB O0y4eHHUs U TpeOOBaHUM K YpOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHME,  IIOJNy4aeMO€  BBINYCKHHKaMH  00ImIe00pa3oBaTeIbHON
OpraHu3aly, SBJISIETCS HEOThEMJIEMON YacThi0 UX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEpPIIAOIINM
3TaroM peau3alui Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, IPUCYIIIUX
[IEJIOCTHOM CHCTEME XHUMHUYECKOrOo 00pa3oBaHMsA. DTH HEHHOCTH KAacaloTCs IMO3HAHMS 3aKOHOB
npupozbl, OPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIBTYphl YENIOBEKA, a TAKXKE IKOJOTHUECKU
000CHOBAaHHOTO OTHOILIEHMSI K CBOEMY 3/I0POBbIO M MPUPOJHOH cpere. Peanusyercs xumndeckoe
oOpa3oBaHue OOyyaroIIMXCs Ha YpPOBHE CpPEAHEro oO0Iero odpa3oBaHMs CpPEACTBaMH Yy4eOHOTO
npeaMera «XUMHsS», COAepKaHUE U MOCTPOEHUE KOTOPOTO OMPE/ENIEHbl B MPOrpaMMe M0 XUMHH C
y4€TOM crneuu(PUKN HAyKH XUMHUH, €€ 3HAUECHUS B MO3HAHUU MPHUPOJBI U B MaTepUAIbHON KU3HU
o0miecTBa, a TakXke C Y4€TOM OOIMX Leded W MPUHIUIIOB, XaPaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0co0yl0 poJib B COBPEMEHHOMU
IUBUJIM3ALMN, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyibTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOTO MBIIUIEHHUS, B CO3/JaHNE LIEJOCTHOTO MPEeCTaBICHUs 00
OKpY’KaloIleM MHpe Kak O €IMHCTBE MPUPOJIBI U YelloBeKa, KOTopoe (GopMupyeTcs B XMMUHU Ha
OCHOBE MMOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUpa, OCO3ZHAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, X CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJENCTBYS C IPYrMMH €CTECTBEHHBIMH HayKaMH, XMMHsS CTala HEOThEMJIEMOU
YaCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYya U KHU3HH KaXJI0T0 YiIeHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaKk HayKa cO3uJaTeNibHas, KaKk HayKa BBICOKMX TEXHOJOTHUI
HaIpaBJieHa Ha pelIeHue TI00albHbIX MPOoOJeM YCTOHYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, MUILEBON, IKOJIOrHYECKON 0€30MaCHOCTH M OXPaHbI 3710POBbSL.

B coorBercTBUM ¢ OOIMMH LENIMH M HPUHIUIAMU CpelHEro oomero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 kmaccebl, 0a30BbIil YpOBEHb M3Y4YEHHs) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOJATOTOBKY OOY4YalOIIMXCs, HEOOXOAMMYIO UM JUIS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHPOB, YCICUIHOTO BKIIOYEHHS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBiAIOIKME NIpeIMeTa «XUMUS» ABISIOTCA 0a30Bble Kypehl — «OpraHuyeckast XUuMHsD)
u «OO0mias u HeOpraHu4eckas XUMHUsL», OCHOBHBIM KOMIIOHEHTOM COJEPXKaHUs KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHHH 10 HEOPTAaHMYECKON XMMHUU (C BKIIOYCHHEM 3HAHUH W3
oOrmiell XUMUM) U OpraHnyeckod XuMuu. @OpMHUpPOBAHUE TaHHOW CHCTEMBbl 3HAHWW NPU H3yYCHUU



npeaMera o0ecrneuynBaeT BO3MOXKHOCTh PAacCCMOTPEHHUSI BCErO0 MHOT000Opa3us BEIIECTB HAa OCHOBE
OOLINX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepxanusi KypcoB — «Opranndeckass xumusi» U «OO0IIass U HeOpraHUYeCcKas
XUMUS» copMHUpoBaHa B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXO0Ja K HM3yYCHHIO
yueOHOro Mmatepuana U OOYCIIOBJI€HA HCTOPHUYECKM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUW Ha
ONPEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYEeCKOW XHMHHU BEIIECTBA
paccMaTpUBAIOTCS Ha YpPOBHE KJIACCHYECKON TEOpUU CTPOECHMSI OpPraHMYECKHUX COEAMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKMX M SJIEKTPOHHBIX IMPEJICTABICHUA O CTPOCHUM BEIECTB.
Csenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaX JalOTCI B Pa3BUTHUH — OT YIJIEBOJAOPOIOB 0
CJIOKHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUMHEHHMH. B Kypce OpraHMuecKol XUMHH IOIYyYaloT
pa3Butue cQOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIEpBOHAYATIHHBIC
MPEJICTABICHUS. O XMMHUYECKON CBsI3U, KJIACCU(UKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjaoMm 3peHHsl B mpeamere «Xumus» 0a30BOr0 YpOBHS paccMaTpHUBaeTcs
U3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0O0pa30BaHUsS TEOPETUYECKUH MaTepuail u
dakTonornueckue CBEJCHUS O BEIIeCTBaX UM XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HeopraHumyeckas XUMHS» OOYy4YaIOUIUMCS TMPEAOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE MEPUOJUUECKOI0 3aKOHA C O0IIETEOPETUYECKUX U METOI0JIOTMUECKUX MMO3ULUH, TI1y0xke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 0000IIaromeii 10 00bsICHSIomEN 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaKHEWIIMX BELIECTBAaX, UX COCTAaBE, CTPOCHHMH, CBOMCTBax M
MPUMEHEHUH, a TAKKE€ O XUMUUYECKHX PEAKIUAX, UX CYINIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHseTcs B kKypcax 10 um 11 KiaccoB dleMEHTaMH  COJEp)KaHHS, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKU M TPHUKIAJHOM XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XHMHUHM C JPYTUMH HayKaMmH, pacKpbIBalOT €€ pojb B [O3HABAaTEIbHOU H
MPAKTUYECKON JESITEIbHOCTH 4YeNOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUSI K MpOIEcCy
TBOpYECTBAa B OOJACTH TEOPUU U TMPAKTUUYECKHX MPUIOKEHUW XUMHUHU, TIOMOTAIOT BBITYCKHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX IMPOOJIEMax, CBS3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIHBATh MH()OPMAIMIO M MPUMEHSTh €€ A MOMOJIHEHUS 3HAHWN, PelIeHHUs
MHTEJJIEKTYaJIbHBIX M OSKCIIEPUMEHTANBHBIX HCCIEA0BaTENbCKUX 3anad. B menoM coaepikaHue
yuebHoro npeamera «XUMHs» JAHHOTO YPOBHS M3YyU€HHUs OPUEHTHUPOBAHO Ha (hpopMHpOBaHHE Y
00y4JaromuXcsi MUPOBO33PEHUYECKONW OCHOBBI N7l MOHMUMAaHHUS (GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaibHOE E€IMHCTBO HEOPTraHUYECKOTO0 M OPraHW4YecKoro Mupa, O0yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOCHMEM, I03HABAEMOCTh MPHUPOIHBIX SBICHUN MYTEM SKCIIEPUMEHTA U
pEeIICHUsT TMPOTHBOPEUMH MEXKIYy HOBBIMH (aKTaMHU U TEOPETHYECKUMH TIPEINOCHUIKAMH,
OCO3HAHHE PO XMMHH B PEIICHUH SKOJOTHYECKHX MpoOlieM, a Takxke mpobiem cOepexeHus
HSHEPreTUUYECKUX PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHUI U MaTepUAIIOB.

B nnane pemienus 3a1ad BOCIIUTAHUS, Pa3BUTHS U COLMATM3ALMN 00y4YalOIUXCsl IPUHATHIE
IpOrpaMMOil MO XUMHMHM TOJIXOJbl K OIpPENEJICHUIO COAEpKaHMS U TOCTPOCHHS IperMeTa
npelycMaTpuBalOT (OPMUPOBAHWE YHUBEPCATbHBIX YYEOHBIX ACHCTBHA, HMEIOIIHUX 0a30BOE
3HAUEHUE JJIs PA3TUYHBIX BUJIOB JEATEILHOCTH: PEIICHHs PoOieM, TIOUCKa, aHann3a u 00paboTku
uH(poOpMalii, HEOOXOAUMBIX IJii HPUOOpPETEHHs OMbITa MPAKTHUYECKON M HCCIeN0BaTEeIbCKON
JIEeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH XUMUMU.

B nmpakTtuke npenogaBaHusi XUMHH KaKk Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHwsl, TaK U Ha
YPOBHE CpeiHero oomiero oOpazoBaHMs, NMPH OIPEICICHUN COJCPKATEIbHON XapaKTepUCTUKU
Hejael M3ydeHus IpeaMeTa HaIlpaBiICHUEM IEPBOCTENEHHOM 3HAYMMOCTH  TPAAUIMOHHO



npu3Haércs  (GopMUpOBaHME OCHOB XHMHYECKOM HaykW Kak oOOJaCTH  COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTHUECKOHN JIEATEIHHOCTH YEIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOI
KynbTypbl. C METOIMYECKOW TOYKH 3pEHHUS TaKOW TMOIXOA K OMPEACICHUIO IeNiel H3ydeHHS
MIpeAMETA SIBJISICTCS BITOJTHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs TJIABHBIMH LEISAMHU H3y4YeHHUs IpeaMera «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsITOTCS:
(GbOpMHpPOBAaHHE CHCTEMbl XUMHUYECKUX 3HAHMM KaK Ba)KHEHMIIEH COCTaBIISIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIeXKAT KIIIOUEBhIC MOHATHUS, (yHIaMEHTAILHEBIC 3aKOHBI
U TEOpUHM XUMHHU, OCBOCHHEC S3bIKa HAyKH, YCBOCHHE M IOHHUMAaHHE CYIIHOCTH JTOCTYITHBIX
00001ICHNIT MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMIICHHE C HCTOPUEH WX pa3BUTUSI H
CTaHOBIICHUS,
dbopMupOBaHUE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUYECKHUX
peakuuii, HEOOXOJMMBIX JUISI TPHOOPETEHUS YMEHUN OPHCHTHPOBATHCS B MHUPE BEHISCTB H
XUMHUYECKHX SBJICHHUH, UMEIOIINX MECTO B IPUPOJIC, B IPAKTHUECKOMN U MMOBCETHEBHOM JKU3HH,
pa3BUTHE YMEHUIl U CIOCOOOB JEATENILHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U OObSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0ICHIEM MPABUII 0€30MMaCHOT0 0OpaIlleHUs C BEIIECTBAMH.

Hapsiny ¢ 3TuM, coaepskaTelbHas XapakTEpUCTUKA Iefiel W 3a/ad U3y4YeHUs MpeaMeTa B
nporpaMMe Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMU B
CUCTeMEe cpenHero obOmero oopasoBanus. CeroqHsi B MpernoJaBaHUN XUMHH B OOJIBIICH CTENECHU
oTIa€TCs MPEANOYTEHUE MPAKTUICCKON KOMITOHEHTE COICpKaHMsI O0y4eHUs, ODUCHTHPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHHKA 00111€00pa30oBaTeIbHON OpraHu3aIiy, BIaICIONIero He Ha0OpOM 3HAHUIA,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM U YMEHHUSIMH aKTHBHOTO TOTYYECHHS
3HAHWI U IPUMEHEHUS UX B PEATbHOM JKU3HH TSI PEIICHUS TPAKTUICCKHUX 3a71ad.

B cBsi3u ¢ 3TUM TIpH H3YUYSHUH TIPEMETa « XUMUS» JTOMUHUPYIOIICe 3HAaYCHHUE MTPHOOPETaI0T
TaKue LEeNH U 3aJa49H, KaK:

afanTanys oO0y4aroIIUXcs K YCIOBUSM AMHAMHYHO pa3BUBAIONIETOCs MHpa, (OpMUPOBAHUE
WHTCIJICKTYaTbHO  PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITCIILHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HCHHBIX CHTYAIlHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHUe Y 00YJarOIIMXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINH), HMEIOIIUX
VHHUBEpPCATbHOE 3HAYCHHE MJI1 PA3JIUYHBIX BHUJOB JIEATEIHHOCTH: PEIICHHUS MpoOJieM, MOUCKa,
aHanm3a M 00paboTKM HMH(pOpMANMH, HEOOXOMUMBIX JUIsI MPUOOPETEHUSI OMbITa JEATEIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B TO3HAHWUM XUMHH, a TakKe I OICHKH C ITO3UIUI
DKOJIOTMUYECKON O€30MacHOCTH XapakTepa BIMSHHS BEIIECTB W XHUMHUYECKHUX IIPOILIECCOB Ha
OpTraHHU3M 4YeJIOBEeKa U MPUPOJAHYIO CPELy;

pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX M TBOPYECKUX CITOCOOHOCTEH
0o0y4aromuxcsi: CIOCOOHOCTH CaMOCTOSATENbHO MNpPUOOpETaTh HOBBIE 3HAHHUS MO XHUMHHU B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSMHU, HCIIOIH30BATh COBPEMEHHBIE WH(OPMAIMOHHBIE
TEXHOJIOTHH JUISl TIOMCKA U aHaiu3a y4eOHOW M HAay4YHO-TIOMYJSIpPHOM MH(GOPMAIUA XUMHUYECKOTO
COJICPIKAHUS;

dbopMHpOBaHWE U PA3BUTHE Y OOYYArONIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HAOII0IaTEIILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIe 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH,
MIPH IJIAHUPOBAHUY U MTPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTAaHUE Y 00yYaromuxcsi YOS kIEHHOCTH B TYMaHUCTUYECKOW HAMpPaBJICHHOCTH XUMUU,
e€ BaXHOW pPOJIM B PEHICHUH TJOOATBHBIX MPOOJIEM pallMOHAIBHOTO MPHPOIOIOIH30BAHMS,
MIOTIOJTHEHUST DHEPTeTHUECKUX PECYpCOB W COXPaHEHUS MPUPOJHOTO DPABHOBECHS, OCO3HAHUS



HEOOXOAMMOCTH OEpEeKHOTO OTHOIIECHHUS K MPHUPOAEC M CBOEMY 3/I0POBBIO, & TAKXKE MPUOOPETCHUS
OTIBITa WCTOJIB30BAaHUS TOJNYUYECHHBIX 3HAHWUW JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAIHSX,
CBSI3aHHBIX C XUMHUYECKUMU SIBIICHUSMHU.

B y4yeOHOM 1utaHe cpemHero oOmiero oOpa3oBaHHS IMpeaMeT «XUMUsS» 0a30BOT0 ypOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTn «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4YMCIO YacoB, OTBEACHHBIX ISl M3YYCHHS] XUMHUHM, Ha 0a30BOM YPOBHE CPEIHEro
obmero odpazoBanusi, cocrapiser 136 dacos: B 10 kimacce — 68 yacoB (2 ydaca B Heneno), B 11
Kyacce — 68 JacoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yeckue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer opraHMyYecKold XMMHH: €€ BO3HMKHOBEHHE, PAa3BUTHE W 3HAYCHHUE B IOJYYCHUU
HOBBIX BEIIECTB U MaTrepuaoB. Teopus cTpoeHus: opraHuueckux coequHenuit A. M. byrneposa, eé
OCHOBHbIE OJI0kKEeHUs. CTPYKTypHBIE (OPMYJIbI OpraHUYecKux BeuiecTB. ['omororus, usoMepus.
XVMHYECKast CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIC CBA3H.

[IpencraBienue o kiaccu(UKauu OpraHMYECKHX BemecTB. HoMeHKIaTypa OpraHm4ecKux
COeIMHEHUH (cucTeMaTHdecKasl) U TPUBUAJIbHBIC HA3BAHUS BaKHEHIIMX IPEICTABUTENEH KJIaCCOB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOAbl M3Y4YEHMs BEIIECTB M MX IPEBPALlEHUI: O3HAKOMIICHHE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha UX OCHOBE, MOJEIMPOBAHHUE MOJIEKYI
OpPraHUYeCKUX BEUIECTB, HAOIOJCHUE W ONMCAHHUE IEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPAIICHUIO
OpPraHMYECKUX BEILIECTB IIPU HarpeBaHuu (IUIaBJICHHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKHM psaa. MeTraH W 3TaH — MNpocTenine
NPEJICTaBUTENN aJIKaHOB: (PU3MUYECKHE U XUMHUYECKUE CBOMCTBA (PEAKIIMU 3aMEICHHSI U TOPEHHS),
HaXO0XJICHUE B IPUPOJIE, IOIYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI DPsii. OTHIEH W IPONUIEH — MPOCTEHUIINE
NPEJICTaBUTENIN AJIKEHOB: (U3MYECKHEe M XHMHUYECKHME CBOMCTBA (peakuuu TUAPUPOBAHMUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPU3aLliN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyragueH-1,3 u MetwnOyraaueH-1,3: cTpoeHue, BakKHEHIIME XHUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTHYECKHM psijl. ALIETUIIEH — MPOCTEUIINI
IPEJICTaBUTENIb AJKWHOB: COCTaB, CTPOEHUE, (U3NYECKUE M XHMHUYECKHE CBOMCTBa (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALINU, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (u3MYeCKMEe M XUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUSI U HUTPOBaHUs), IOJIYYEHHE W NpUMEHeHue. Tonyon. cocmas, cmpoeHue,
@uszuueckue u Xumuyeckue cGOUCMBA (peakyuu 2ani02eHUPOSanus U HUMpPOBAHUs), NOLYYEHUe U
npumenenue.  TOKCHMYHOCTb  apeHOB. I'eHeTmdeckas  CBSI3b  MEXIy  YIJIEBOJOPOAAMH,
MIPUHAJIEKANIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble MCTOYHMKHU YIIIEBOAOPONOB. IlpuponHblii ra3 u momyTHble HEQTSHbIE Ta3bl.
Hedtp u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TU: EPEeroHKa, KPEKUHT (TEPMHUECKUH,
KaTaJIMTHUecKui), muponus. [IpoaykTel nepepaboTku HehTH, UX IPUMEHEHHE B IPOMBIIIJICHHOCTH
U B ObITy. KaMeHHBII yroJib ¥ IPOYKTHI €ro nepepadoTKy.

OKCHepUMEHTAIbHBIE METOJbl HM3y4YEHHs] BEIIECTB M MX MpEBpallleHUuH: O03HAKOMIIEHHE C
oOpa3lamu MjaacTMacc, KaydykoB U pe3uHbl, Koiiekuuu «HepTts» n «Yromsy, MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB U TaJlOTEHONPOM3BOJHBIX, IPOBEACHHUE HNPAKTUYECKOH paboThI:
MIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrle 3agayn.

Bbruucnenus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA WJIM MPOYKTA PEAKIIUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

Kuciopoacoaep:xaime oprannyeckue coeIMHEHHs




[IpenenpHble OAHOATOMHBIE CHUPTBL. MeETaHON M 3TAaHON: CTpPOEHHE, (GU3NYECKHE WU
XUMHYECKHE CBOMCTBA (PEaKkUMM C aKTUBHBIMM METaJUlaMM, TaJOI€HOBOAOPOJaMH, TOpEHUE),
npuMeHeHrne. BogopoaHbie CBsI3U MEXy MOJIEKYJIaMU ClIUPTOB. [leficTBHEe MeTaHOoIa U 3TaHOJIA Ha
OpraHu3M 4YeJIOBEKa.

MHoroaTtoMHble CHUPTHI. OTWIEHIVIMKOJIb M IJIMLEPUH: CTpOeHHe, (GU3NYECKUe MU
XUMHUYECKHE CBOICTBa (B3aMMOJEICTBHE CO LIEJIOYHBIMU METAJUIAMU, Ka4ECTBEHHAsl pEaKLus Ha
MHOr0OaTOMHbIe CcOUpThl). JlelicTBue Ha opraHu3M uesnoBeka. [IpumeHeHMe TIiMLEpUHA U
STHJICHTJIUKOJIS.

@deHoul: CTPOEHHE MOJIEKYJIbl, (PU3NYECKHE U XMMHUYECKHe cBOicTBa. TOKCHYHOCTH (peHoa.
[Tpumenenue penona.

Anpnerunpl U Kemowusl. DopManbIeTHA, aleTAIbJICTUA: CTPOCHUE, (U3HYECKHEe U
XMMHUYECKHE CBOMCTBA (peaklUM OKHUCIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHbIC pEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs M YKCYCHAs KHCIIOTBHI:
CTpocHHE, PUBNYECKUE U XUMUYCCKHE CBOMCTBA (CBOMCTBA, OOIIME ISl Kilacca KHUCIIOT, PEaKIus
sTepuduKanM), IMojJydyeHue | npuMeHeHue. CTeapuHOBass W OJEUHOBas KUCIOTBHl Kak
IPEJCTaBUTENIN BbICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJM BBICIIUX KapOOHOBBIX KHMCJIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3(upBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MIpONM3 CIOXKHBIX S(PHUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. bruonoruyeckas posib KHUpPOB.

VYraeBoapl: cocTaB, KiaccuduKanus yriaieBofoB (MOHO-, IW- U nojucaxapuabl). [oko3a —
IpOCTEHIINKA MOHOCaxXapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbl, (DU3MUECKHe U XMMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TNPUPOJE, NPUMEHEHHE,
6uonornyeckas poib. oTocuHTes. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u uemnono3a kak HOpupojHble mosuMmepbl. CTpoeHHe Kpaxmaja M LEUIIOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCHIEpUMEHTAJIBHBIE METOABl HW3YYEHHs BELIECTB M MX MPEBPALLCHUI: IPOBEACHHUE,
HaOJI0IeHNE U ONMMCAHUE IEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe dTaHoja okcujaom wmenu(ll)), MHOroaToMHBIX CHUPTOB
(B3aumosielicTBue rmmuepuHa c¢ ruapokcuaoM Meu(ll)), ampaernnoB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcunom memu(ll), B3aumoneicTBre Kpaxmaia ¢ HOJOM),
IpOBE/IEHUE NMPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnrie 3amaun.

Bbruncnenust mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchbl, 00bEMa, KOJIMYecTBa UCXOAHOTO
BEIIIECTBA UJIM MPOJYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMUHOKHCIOTHl Kak aM(poTepHble opraHnyeckue coeAnHeHus. Ousndyeckrue u XUMUYECKHe
CBOWCTBA aMHHOKHUCIOT (Ha MpuUMepe TIIMIuHa). buomormueckoe 3HaueHHE aMHHOKHUCIIOT.
[TenTumasl.

benku kak npupoAHbIE BBICOKOMOJIEKYJSIpHbIE coelquHeHus. IlepBuuHas, BTOpUYHAS U
TPETUYHasl CTPYKTypa OelkoB. XHUMHUYECKHE CBOWCTBA O€JKOB: TUAPONIU3, JAEHATypauus,
Ka4eCTBEHHBIC pEaKIMH Ha OENKH.



OKCHepUMEHTAIbHBIE METObl W3Y4YeHMsI BEIIECTB M MX IMpeBpalleHHil: HaOIoJaeHHEe U
OTHCaHKE JEMOHCTPALMOHHBIX ONBITOB: JACHATYpalus OEIKOB MpU HArPEBAaHHUH, IIBETHBIC PEAKLIUU
OeNKOoB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHBIE TMOHATUS XHUMHUU BBICOKOMOJIEKYJIIPHBIX COCAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3ALUHU, CPETHS MOJIeKyJIsipHas Macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJICKYJIIPHBIX COCTUHEHUH — NOJIMMEPH3aIHs U TIOJUKOH/ICHCAIIHS.

OKCHepUMEHTAIbHBIE METOJbl M3Y4YEHHs] BEIIECTB M MX MPEBpAlllEHUH: O03HAKOMIICHHE C
o0Opa3uamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€d NpU W3Yy4EeHUU opraHuuyeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4epe3 HCIIOJIb30BaHME KaK OONIMX eCTECTBEHHO-HAyYHBIX MOHSITHH, TaKk u
MOHSITHM, SBISIOUINXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTecCTBEHHO-HAYYHBIC MOHATHS: SBJICHUE, HAYYHBIH (haKT, THIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, Kiaccu(ukanus, NEePHOAUYHOCTh, HAOIIOJCHUE, HW3MEPEHHUe, HKCIEPUMEHT,
MOJIeJTUPOBAHUE.

®uznka: MaTepus, YHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPreTUUECKU ypOBEHbD,
BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PM3NYECKUE BEIWYMHBI U €AUHUIIBI HX
U3MEpEHUsI.

buonorust: kierka, opranusMm, Ouochepa, oOMeH BeIIeCTB B Opranusme, (HOTOCHUHTE3,
OHMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBObL, KHUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTAeMbIe, TOTUINBO, PECYPCHI.

TexHONOTHs: MHIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOTO MHUTAHUS, MOIOIINE CPENCTBa,
JIeKapCTBEHHbIE U KOCMETHUYECKHE Ipenaparhl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHMHTETHMYECKHX
BOJIOKOH.

11 KITIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMu4yeckuit dneMeHT. AToMm. Sapo aToMa, U30TOMBI. JJNEKTpoHHas 000JIovKa.
DHepreTyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTamH, S-, P-, 0- 3memenTsl. OCOOEHHOCTH
pacmpeneneHus dJEKTPOHOB IO OpOMTAIsIM B aToMax JJIEMEHTOB TEPBBIX YETHIPEX TEPHOJIOB.
DneKTpOHHAsE KOH(PUTYpAIIHs aTOMOB.

Ilepuoguueckuii 3akoH u llepumogmueckas cucrema xXumudyeckux dnemeHrtoB J[. WM.
MenneneeBa. CBs3b MEPUOJUYECKOTO 3aK0HA U [lepnoauyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
. 1. MengeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPyMHIaM U
nepuoiaM. 3HaueHHe MePUOANIYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemecTBa. XUMHYECKas CBs3b. BHABI XUMHUYECKOW CBs3M (KOBaJ€HTHAas
HETMOJSIpHAsl W TIOJIApHAs, HWOHHAS, MeTaJUTM4ecKkas). MexaHu3Mbl 00pa3oBaHHUS KOBAJCHTHOM
XUMHUYECKOH CBS3M (OOMEHHBIH M JOHOPHO-aKIENTOpPHBINA). BomoponHas cBs3b. BaneHTHOCTB.
DNeKTpooTpUuliaTenbHOCTh. CTenenb okucieHus. NoHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUsA. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.



IlonsiTne o aucnepcHbIX cucremax. VICTHHHBIE W KOJUIOMJHBIE PAcTBOpbl. MaccoBast noiis
BEILECTBA B paCTBOPE.

Knaccugukanus Heopranndeckux coeanHeHnit. HoMeHknaTypa HEOpraHMYECKHX BEIIECTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIJIACCaM.

Xumuyeckass peakius. Knaccudukamuss XUMHUECKUX pPEaKIUil B HEOPraHUYECKOH H
OpraHWYECKOM XMMHU. 3aKOH COXPAHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS U MPEBpALICHUS
SHEPIrUU MPU XUMHUUYECKUX PEAKLIUSAX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT pa3iM4YHBIX (akTopoB. OOpaTUMBbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIME HA COCTOSHHE XHWMHUYECKOTO pPaBHOBECHSI.
ITpunnun Jle Hlarense.

DOnekrponuTrueckas auccormanus. CuibHbIE W ciadbie 2NeKTponuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAS.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

DKCIEpUMEHTAIbHBIE METOJbl H3yYEHHS BEIIECTB M HX IMPEBpAIICHUN: JIEMOHCTpaIUs
tabmui «llepuoamueckass cucrema xumuueckux osnemeHToB J[. W. MeHnneneeBa», u3ydeHue
MoJiele KPHUCTAJUIMYECKUX pelETOK, HaONIoJeHHe W ONHCAHHWE J€MOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3fiokeHHWE TMEepOKCHIa BOAOPOJa B MPHUCYTCTBHHM KaTalld3aTtopa,
ONPEAEIICHUE Cpelbl PACTBOPOB BEIIECTB C IMOMOIIBK) YHHBEPCAJIBHOIO WHJIMKATOPA, PEaKIUU
WOHHOTO OOMEHa), TPOBEJACHHE NPAKTHUECKON paboThl «BimsHue pa3nuyHblXx (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

PacuérHrble 3amaumn.

Pacu€Tpl 0 ypaBHEHUAM XHMHYECKHX PEAKIMil, B TOM YUCJIE TEPMOXUMHYECKHE PACUETHI,
pacy€Thl C UCMOIBb30BAHUEM MOHSATHS «MACCOBAs J10JIS1 BEIIECTBAY.

Heoprannveckasi Xumus

Hewmeramibl. Ilonoxxenue HemeramnoB B Ilepuoauyeckoil cuCcTEME XMMUUYECKUX JJIEMEHTOB
J. W. MenneneeBa m OCOOCHHOCTH CTpOEHHsI aroMoB. Du3nueckue CBOWCTBA HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

XVUMHYECKHE CBONCTBAa BaKHEHIIMX HEMETa/IOB (TalloreHOB, cepbl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUs) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOACOAEPKAIUX KHUCIOT, BOJOPOIHBIX
COCIMHEHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramisl. [lonoxenne meramios B [leproanueckoi cucreMe XuMu4eckux anemenTos [1. 1.
MengeneeBa. OcCOOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX 000JI0YeK aroMoB MeTawioB. OOmiue
¢usnueckue cpoiictBa MerayuioB. CIjlaBbl METAUIOB. DJIEKTPOXMMHUYECKHN psAl HanpsoKeHUH
METaJIOB.

XVUMUYECKHE CBOWCTBA BaKHEWIIUX METAUIOB (HATpUM, Kalmui, KaublWid, MarHui,
ATIOMUHUH, IUHK, XPOM, KeJle30, MEJIb) U UX COCTUHEHHIA.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCNEePUMEHTAIIBHBIE METO/IbI U3YUYEHUS BEIIECTB U UX MPEBPAIICHUN: U3yUYE€HHE KOJUIEKIIUU
«MeTaisl U CIIIaBbl», 00pa3llOB HEMETAIOB, PEIIEHUE dKCIIEPUMEHTANFHBIX 3a/1a4, HAOI0IeHHE
U ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCHUIA
AITIOMHUHUS C PaCTBOPaAMH KUCIIOT U IIEI0Yel, KaueCTBEHHbIE PEAKIIMHN Ha KATHOHBI METAIIJIOB).

PacuérHrle 3agayn.

Pacu€tel Macchl BemecTBa Ui 00bEMa Ta30B MO U3BECTHOMY KOJHMUYECTBY BEIECTBA, MAacce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.



XHUMHUA U KU3Hb

Ponp xumum B oOecrie4eHUHM 3KOJIOTMYECKOM, SHEPreTHYECKON M MUIIEBOM 0e30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/IAaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnenus 06 OONIMX HAYYHBIX MPHHIMIAX MPOMBIILICHHOTO MOJYyYeHUs BaKHEHIINX
BEIICCTB.

UenoBek B MHpE BELIECTB M MATEpUAJIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepuasbl, KpPAacKH, CTEKJIO, KEpamMHKa, MaTepHaybl JUIsl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC yI0OPECHHS.

XuMHUsS W 3I0pOBbE YEJIOBEKA: IpaBWja HCMHOJb30BAHUS JICKAPCTBEHHBIX IMPENapaToB,
npaBuiia 6€30MMaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeameTHbIe CBS3H.

Peanuzamus MeXIpeIMeTHBIX CBsI3€d MpU M3y4yeHUU OO0Iel 1 HeopraHuyeckoil xumuu B 11
KJIacCe OCYIIECTBIIAECTCSA Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHSTUH, SBIISIOMIUXCS CUCTEMHBIMU TSI OTAEIBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIU3,
CHUHTE3, KiacCUpUKAIUA, TEPHOJUYHOCTh, HAOIIOCHUE, OKCICPUMEHT, MOJCIHUPOBAHHE,
U3MEpEHUe, SIBJICHUE.

®dusnka: maTepusi, SHEPrusi, Macca, aTroM, dBJEKTPOH, MPOTOH, HEUTPOH, HMOH, H3O0TOI,
pPaauoOaKTUBHOCTh, MOJICKYJIa, HYHEPreTUUECKHIl YpPOBEHBb, BEIIECTBO, TeJO, O0BEM, arperatHoe
COCTOSIHHE BEIIECTBA, (PU3HMUCCKUE BETUYMHBI U €UHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, oOpraHu3M, 3KOocHCTeMa, Owocdepa, MaKpo- M MHUKPOIJIECMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIIAEMbIE, TOIIIUBO, PECYPCHI.

TexHomorus: XUMMUYECKas MPOMBIIUIEHHOCTh, METaJUIyprus, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepHuaoB, CEIIbCKOXO03IMCTBEHHOE MIPOU3BOJICTBO, MHIIeBas MPOMBILIEHHOCTb,
(dapmareBTUUECKasi MPOMBIIIIIEHHOCTD, TPOU3BOACTBO KOCMETUUYECKHUX MPEMapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHHUS OOYYArOIIMMUCS
nporpaMM CpeaHero ooimero oOpa3oBaHusi (JIMYHOCTHBIM, METAMPEAMETHBIM H IPEIMETHBIM).
HaydHo-MeToanueckoii 0CHOBOH i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MTPOrPaMM
cpenHero odmiero 06pa3oBaHus ABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/.

B CcOOTBETCTBUHM € CHUCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS IMpeaMeTa «XUMUs» Ha YPOBHE CPETHEro o0mero o0pa3oBaHUs BIICICHBI
CJIEIYIOIINE COCTABIISAIOIINE!

OCO3HAaHHE OO0YYarOIIMMUCI POCCHICKOM TpakIaHCKONH HIEHTMYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJM4he MOTHUBAIUU K 00YUCHUIO;

[eJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CHOCOOHOCTH OOY4YalolIUXCsl PYKOBOACTBOBATHCS B CBOCH IEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TMPUCYIIMMHU  ILEJITOCTHOM CHUCTEME XHUMHUUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS IKOJIOTUUYECKOM KYIbTYphl U CHOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JlngHOCTHBIE PE3yJabTAaThl OCBOCHUS MpeaMeTa «XUMUsD JTOCTUTAIOTCS B €IMHCTBE YU4EOHOU
M BOCIUTATEIBHON ACSATEIBHOCTU B COOTBETCTBHM C T'YMaHUCTHUYECKHUMH, COIIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€aJlaMUd POCCHICKOTO TPa)KIaHCKOTO OOIIecTBa,
OPUHITHIMH B OOIIECTBE HOPMAaMHU U TpaBUJIAMH TOBEACHUS, CHOCOOCTBYIOIIMMH MpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YYaIOIIUXCS.

JlugHOCTHBIE PE3yJAbTAaThl OCBOCHHUS MpeaMeTa «XHUMHS» OTPaXaroT CHOPMHPOBAHHOCTH
OTIBITA MTO3HABATEIHHOM U MPAKTHUECKOM JIEATETLHOCTH O0YUAIOIIMXCS 110 PeaIu3aIliy MIPUHATHIX B
oOIm1ecTBe 1IEHHOCTE, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUs O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NMPaB U O0S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMaxX M TMpaBUJIaX MEXKIMYHOCTHBIX OTHOILIECHUW B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON NEATEIHLHOCTH TPH CO3JaHUU YYEOHBIX IPOEKTOB,
peIIeHNH yUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIOJIHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHsI, JOTUKY U apTyMEHTHI IPYTHX
MIPY aHAJHM3E Pa3INYHBIX BUIOB yUeOHOU AEITETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HACJIEIUIO OTEUYECTBEHHON XUMUU;

YBa)KEHHS K MPOLIECCY TBOPUECTBA B 00IACTH TEOPUU U MPAKTUIECKOTO MPUMEHEHUS XUMHUH,
OCO3HAHHUS TOTO, YTO JOCTHKCHUSI HAYKH €CTh PE3yNbTaT JUIUTEIbHBIX HAOTIOCHHM, KPOMOTIUBBIX
AKCIIEPUMEHTAIIbHBIX IOMCKOB, MIOCTOSTHHOTO TPyAa YYEHBIX U TPAKTHUKOB;

WHTEpEca W MO3HaBaTEIbHBIX MOTUBOB B MOJYUYEHUH U TTOCJICIYIONIEM aHaIn3e WHpopMaIum
0 MEePEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTE€UECTBEHHOM XUMUU;

3) IYXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOI'0 CO3HAHMS, STHYECKOTO MOBEICHHS;



CIIOCOOHOCTH OIICHMBATh CUTYAI[UH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSIMH, U MPUHUMATH
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE MOBEACHHUE W INOCTYNKH CBOMX TOBAPUILEH C MO3ZULIMMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHUA IEHHOCTeH 370poBoro u Oe3omacHOoro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOroeHHsI IpaBUIl O€30MaCHOTr0 00paIIeHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
U B TPYJOBOH J€SATEIBHOCTH;

MOHWMAHUS [ICHHOCTH TIPABHJI WHIUBUAYATBHOTO M KOJJICKTUBHOTO OE30MaCHOTO TIOBEICHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUA TMOCIEACTBUM U HENPUSITUS BpPEAHBIX MPUBBIUEK (YIMOTPEOJIICHUS aIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHOW  KOMIICTEGHTHOCTH B  y4eOHO-HCCIICIOBATEILCKONH  JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JNESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3aJad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPaKTUUECKOMY U3YUCHHIO MTPOPECCUil pa3IuyHoOro pojaa, B TOM YUCJIE Ha OCHOBE
MPUMEHEHHUS NIPEAMETHBIX 3HAaHUH 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJWBHIYAJIbLHON TpaeKTOpuu oOpa3zoBaHUs, OymyIien
npodeccuu W peanu3alii COOCTBCHHBIX KH3HECHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU IIEJI€CO00Pa3HOTO OTHOIICHHS K TMPHUPOJIEC, KaK MCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAHUS TJI00AIBHOTO XapakTepa JKOJIOTUYECKUX MPOOIeM, BIHSHHUS IKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOM CpPEIbI;

OCO3HAHUs HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHIKEHUNW XUMHH JJIsl PEIICHUsT BOTPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, NPHUHOCAIIMX BpEI OKpYXKarolleld NpUpPOAHOU Cpele,
YMEHHsI TPOTHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTHUYECKHE TOCIEACTBUS MPEeANPUHIMAEMbIX
JIEUCTBUM U NTPEAOTBPAILATh UX;

HaJUYMsl PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, OKOJOTUYECKON KYJIbTYphI, OIbITA
JEATETbHOCTH  JKOJIOTUUECKOW  HAMpaBJICHHOCTH, YMEHUS  PYKOBOJCTBOBAaTbCS HMMH B
MO3HABATENIbHON, KOMMYHHUKATUBHOW U COLIMATBHOW MPAKTUKE, CIOCOOHOCTH U YMEHHUS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHKH;

MOHUMAaHUsA CHeuUKN XUMHU KaK HayKd, OCO3HaHHMs €€ poiau B (POPMHUPOBAHUHU
PaIMOHAIPHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IEJIOCTHOTO MPEACTABICHUS] 00 OKpY)KaromeM
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U pellIeHNUN
po0JieM COXpaHEHHUS TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0OM 3HAUMMOCTH XMMHMM Ui COBPEMEHHOHM LMBHUIM3alUU: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH M BAXXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepuaIbHOU
KYJIbTYpbI, PEIIEHUU TJI00abHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,



SHEPreTUYeCKOM, MUIIEBON U 3KOJOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00eCIeUeHUN
YCIIOBUH YCIIEITHOTO TPYAA U DKOJIOTHYECKH KOM(POPTHOM KUZHU KaXI0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: IIOHUMAHUSA  CYIIHOCTH  METOJIOB  TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJy4yaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBIICHUN OKPY)KAIOIIEr0 MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX C LEIbI0
MOJIY4eHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS ISl pelIeHus mpodieM B
pealTbHBIX KU3HEHHBIX CUTYAIHUIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOMN A TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEMPEpPhIBHOMY OOPa30BaHHIO M CamMo00pa3oBaHUIO, K
AKTUBHOMY IMOJIYYE€HHUIO HOBBIX 3HAHUU IO XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMuHbIX chepax mpodecCHOHaTbHON AESITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe Pe3yJIbTaThl OCBOCHHS YICOHOTO TIpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHuUs BKIFOYAIOT:

3HAYUMbIC 11 (OPMHPOBAHUS MHPOBO33PEHHSI OOYUYAIOMIMXCS MEXIUCIUILTHHAPHBIE
(MeXIpeIMeTHBIC) 00IIeHaYYHbIC TIOHSTHS, OTPAKAIONIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenupuKy METOJOB ITO3HAHUs, MCIOJIh3YEMBIX B C€CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
SHEprus, SIBJICHUE, MPOILECC, CHCTEMa, HAYYHbIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHE);

YHHUBEpCaIbHbIC yU4eOHBIC ACHCTBHS (IT03HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYJISATHBHBIC),
obecnieunBarome GopmMupoBanue (QyHKIIMOHATEHONM TPAMOTHOCTH W COIMATBHOW KOMITETCHITUU
o0y4aromuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCS ~ HUCIONB30BaTh  OCBOCHHBIE  MEXIAMCIUIUIMHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHHWS W YHHUBEpCaJIbHBIC Yy4eOHBIC JCHCTBUS B TIO3HABATCIIBHOH U
COLIMAIbHON ITPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl OTPAXKalOT OBIAJCHHE YHHUBEPCAIbHBIMU  YU4€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

ORiiajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBble JIOTHYeCKHeE AeiCTBUS:

CaMOCTOSITENIbHO (D OpMyNHUpOBaTh W  aKTyalH3UpOBaTh MPOOIEMYy, BCECTOPOHHE €&
paccMaTpUBaTh;

OTpEACIATh TeJIM JACITeIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU WX JIOCTHKCHUS,
COOTHOCHTB PE3yJIbTaThl JICITSILHOCTH C IIOCTABICHHBIMU IEIIIMU;

UCIIONIb30BaTh MPU OCBOSGHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKTepHble TPU3HAKK TOHATHA W  yCTaHABIUBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JTsI OOBSICHEHUS OTJICTBHBIX (DAKTOB M SBIICHUIA;

BBIOMpATh OCHOBAHMS M KPUTEPHUH TS KIIACCU(PUKAIIMA BEICCTB M XUMHYCCKHX PEaKIIHIA;

yYCTaHaBIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXIeHus (MHIYKTUBHBIE, ICTyKTHUBHBIC, IO AHAJIOTUH), BBIABISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHUS B PAaCCMATPHBACMBIX SIBIICHUSAX, (OPMYIHPOBATH BHIBOJBI H
3aKJTIOYCHUS;

NPUMEHSTh B TPOILECCEe MO3HAHMS, HCIOJNB3yeMble B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, TIPe0OpPa3OBhIBATh MOJEIHHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMHUYecKas (QopMmyiia, ypaBHEHHE XHMHUYCCKOH pPEaKIMH — TP PEIICHUH  y4eOHBIX



MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHSATh HA3BaHHbBIE MOJICIbHBIE MPEICTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUI.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMS BEIIECTB M XUMUUYECKUX PEaKIUit;

dbopMynupoBaTh UENM W 3aJa4d  WCCJIEIOBAHMS, HCIIOJIb30BaTh IOCTAaBICHHbBIE U
CaMOCTOSITENIEHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3BI 11O IPOBEPKE MPABHIBHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS M TPOBEACHHS YYEHHUYECKHX
9KCIIEPUMEHTOB, COBEPIUICHCTBOBATh YMEHMs HAOJIOAaTh 3a XOAOM IpOIEcca, CaMOCTOSATEIbHO
NPOTHO3UPOBATh €ro  pe3ynbTaT, (OpPMYIHpPOBATH OOOOWIEHHSI W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIEAOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOICIIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW MCCIEOBATEIbCKOM U MPOEKTHOM JeSTENbHOCTH,
IPOSBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOAOB PpELICHUS
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOAOB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMaLY (HaydyHO-TIONMYJspHAasl JIUTepaTypa
XUMHUYECKOIO COJIep’KaHus, CIpaBOYHbIE Mocolus, pecypchl WHTepHera), aHaIUM3UPOBATH
UHPOPMALIMIO PA3JIMYHBIX BUAOB W (OPM TPEICTABICHUS, KPUTHYECKH OLEHUBATh €&
JIOCTOBEPHOCTH M HEIIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampockl U MPUMEHITh pa3lUyHble METOAbl IpPU IOUCKE U O0TOOope
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT HCIOIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMAalbHYIO (OpMy MpeacTaBieHHs HH(POpMAIUU (CXEMBbI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAYYHBIM $3BIK B KayeCcTBE CpeACTBA IpH paboTe C XUMHYECKOU
uHpopMaLueil: MPUMEHATh MeXIpeaAMeTHbIe ((pu3nYeckue 1 MaTeMaTH4eCcKue) 3HaKU U CUMBOJIBI,
dbopmybl, a00OpeBHATyphl, HOMEHKIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIHOCTH.

Osgi1aieHHe YHUBeEPCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aaBaTh BOIIPOCHI MO CYLIECTBY OOCYKIaeMoOil TeMbl B XOJ€ auajiora W/WiId AUCKYCCHH,
BBICKa3bIBaTh  HUJ€H, (OPMYIMPOBATH CBOM NPEJIOKEHUS OTHOCUTEIBHO  BBINOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3CHTalMed pe3ylbTaTOB I103HABATEIbHON JEATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH NP BBINOJIHEHUH XMMHYECKOIO SKCIIEPUMEHTA,
NPaKTUYECKOH pabOThl MO MCCIIEOBAHUIO CBOWCTB M3yYaeMbIX BELIECTB, pealu3allyd y4yeOHOTOo
npoekta W (OpMyIUpOBaTh BBIBOJABI IO pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM
COTJIACOBAHUS MO3HIIMI B XOJI€ OOCYK/ICHUSI 1 0OMEHA MHEHUSIMH.

OBJiaieHNe YHUBEPCAJIBLHBIMH PeryIsTHBHBIMM A€l CTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOK IIO3HABATEIIBHYIO JESTEIBHOCTD,
omnpezenss e€ eI W 33Ja4d, KOHTPOJIHUPOBATh M MO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii allrOpUTM JEMCTBUIM TNpU BBIMOJIHEHWH YYEOHBIX M HCCIEAOBAaTENbCKUX 3ajad,
BbIOMpaTh Hambosee 3(pPeKTUBHBIN COCO0 MX peleHHus ¢ y4€TOM MOJTY4eHHUS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETLHOCTA HA OCHOBE CaMOaHaJIN3a U CAMOOIEHKH.



HPEAMETHBIE PE3YJIBTATHBI
10 KJIIACC

[TpenmMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuyueckas XUMHUs») OTpaXkaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O XMMHUYECKON COCTaBISIOLICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XMMHUU B TO3HAHUU SIBJICHUM MPUPOIbI, B (OPMUPOBAHUM MBILUICHUS U
KYJIBTYPbl JTUYHOCTH, €€ (YHKIHOHAIBHOH TI'pPaMOTHOCTH, HEOOXOMAUMOH [UIsl  PEIICHUs
NPAaKTUYECKUX 337a4 M OKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CUCTEMON XMMHMYECKUX 3HAHMM, KOTOpPas BKIIFOYAET: OCHOBOIIOJIATAIOIINE OHATHUS
(XMMHUYECKUI DJIEMEHT, aToM, »JJEKTpOHHAas O0O0O0JI0YKa aToMa, MOJEKYla, BaJeHTHOCTS,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpal&HHas1), MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIEpOJIHBIN CKeNeT, (YHKIMOHATbHAS
rpyIa, paauKai, U30MepHUsi, U30MEPbI, TOMOJIOTMYECKUH Psil, TOMOJIOTH, YTIIEBOAOPOAbI, KUCIOPOL
U a30TcojepkKallliue COCJUHEHHs, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpusl CTPOEHHUs opraHuyeckux BemiectB A. M. byrtneposa,
3aKOH COXpaHEHHUsS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMUU;
MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAIIME B OCHOBE IMOHMMAHMUS MNPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHX SIBJICHUH, (AKTOJIOTMYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, IOJNYyYCHHH U
0€30MacHOM HCIOJIb30BAaHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JIeATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTepHbIE MPU3HAKU MOHATUN, YCTAHABIMBATh MX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHSTHUSA NpPU ONUCAHUM COCTaBa, CTPOEHUS U
MPEBPAILLCHUI OPTraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI) CHMBOJIMKY [UIS COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (GOPMYN OpraHMYECKHX BEIIECTB U
YPaBHEHHUH XMMHYECKUX PEAKLUM, W3TOTABJIMBATH MOJEIM MOJIEKYJ] OPraHMYECKHX BEILECTB IS
WUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHUW YCTAHABIMBATh MPUHAAJIC)KHOCTh H3YUYEHHBIX OPraHUYECKHX
BEIIECTB [0 HUX COCTaBY M CTPOEHUIO K OINpeleNéHHOMY KJaccy/Tpynine COoeluHEHHUH
(YraeBoJopobl, KUCIOPO U a30TCO/AEPIKAIlUe COEAUHEHHS], BHICOKOMOJIEKYIJIIPHBIE COEIMHEHMS),
JaBaTb WM Ha3BaHHMA 10 cucrtemarmueckod HomeHknatype (IUPAC), a Taxke mnpuBOIUTH
TPUBUAIbHbIE Ha3BaHUS OTJENbHBIX OPraHWYECKUX BELIECTB (PTUJICH, NPONMJIEH, alleTHJIEH,
ATUJICHIJIMKOJIb, TIUIEPHH, (peHo, popMabaeru, aeTalbierii, MypaBbiHas KUCI0Ta, YKCYyCHas
KHCJIOTa, OJEMHOBAsl KUCIIOTa, CTEapUHOBAsl KUCJIOTa, TJII0K03a, (pyKTO3a, Kpaxmall, LEeJII03a,
TJTAITAH);

c(OpPMUPOBAHHOCTh yMEHHUS OIpPENeIsTh BUAbl XUMHYECKOHW CBA3M B OpPraHUYECKUX
COeMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHMS TNPUMEHSATH IIOJIOKEHUS TEOPHUM CTPOEHHUS OPraHUYECKUX
BeniectB A. M. ByrnepoBa 1isi 00bsSCHEHUS 3aBUCMMOCTHU CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh COCTaB, CTpOEHHE, (PU3NUECKUE U XUMHUECKUE
CBOWCTBA THUMHMYHBIX MPEACTAaBUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STUJICH, TPOIWJIEH, aneTwuiieH, OyramueH-1,3, metunOyraaueH-1,3, OeH307, METaHOJ, 3TAaHOI,
ATUJICHTJIMKOJb, TIUIEPUH, (EHOJI, aleTalbJeru]l, MypaBblHas M YKCYCHas KHMCIOTHI, TJIIOKO3a,
Kpaxmajl, LEJUII0J03a, aMMHOYKCYCHasl KUCIIOTa), WIUIIOCTPUPOBATh IN€HETHUYECKYIO CBA3b MEXIY
HUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX XMUMHUYECKHUX PEAKIHI C MCIOIb30BAHUEM CTPYKTYPHBIX

Gopmyur,



Cc(OPMHPOBAHHOCTb YMEHUS XapaKTe€pPU30BaTh UCTOYHHUKH YIJIEBOAOPOAHOIO ChIpbs (HE(QTH,
HOPUPOIHBIN Ta3, yrojb), CHOCOOBI MX MEpepadOTKH M IMPAKTHYECKOE MPUMEHEHHE IMPOIYKTOB
nepepadoTKy;

c(OPMHPOBAHHOCTh YMEHHUH IPOBOJUTH BBIUUCICHHS 10 XUMUYECKUM YPABHEHUSM (Macchl,
00bEMa, KOJIMUYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEaKkIMH MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB WM IIPOJYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUU BIAJECTh CUCTEMOW 3HAHWA OO0 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHUS, MCIIOJIb3YEMbIX B XMMHHU IIPU U3YYEHHUH BEILECTB U XUMHUYECKUX sBJICHUH (HaOmo1eHue,
U3MEpEHUe, HKCIEPUMEHT, MOJIECIMPOBAHUE), HCIIOJIB30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
IPUHITHUS PELIEHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBSA3aHHBIX C BEUIECTBAMU U HX
IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHUH COOMIOATh IPABUIA I0JI30BAHMS XUMHUYECKOW MOCYAOH U
71a00paTOpHBIM 00OPYJOBaHUEM, a TAaK)Ke MpaBHiia OOpallleHHsl C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIIOJHATH XMMMUYECKUH HKCIEPUMEHT
(mpeBpalleHusl OpraHMYECKUX BEILECTB IPU HArpeBaHUU, MOJYYEHHE 3TUIIEHA U U3YyYCHHE €ro
CBOWCTB, KaUeCTBEHHbIE PEAKIIMM OPIaHUYECKUX BELIECTB, JI€HATypalus OEJIKOB IPH HarpeBaHUHU,
LIBETHBIE PEAKIMHU OEIKOB) B COOTBETCTBUU C MPAaBUIaMH TEXHUKU O€3011aCHOCTH IIPU 0OpAIleHUH C
BEIIECTBAMH M JIA0OPATOPHBIM O0OpPYIOBaHHMEM, WPEACTABIATh PE3yJIbTaThl XHUMHYECKOTO
JKCIEpUMeHTa B (hopMe 3aluCH ypaBHEHMH COOTBETCTBYIOIIMX peakUMid MU (OpMYIHPOBAThH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUHM KPUTHYECKH aHAIW3HPOBATh XMMHMUYECKYI0 HH(pOpmaluio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJMIOJaTh IpaBHUja 3KOJIOIMYECKH 11eJIecO00pa3HOro
NOBEJCHUA B OBITY WU TPYAOBOW JEATEIBHOCTH B LEISIX COXPAaHEHHsS CBOEro 3J0pOBbS U
OKpYXXarollled MNPUPOJHONW Cpelbl, OCO3HABaTh OMACHOCTb BO3JCHCTBUS HA JKUBbIE OPraHU3MBbI
orpeeIEHHBIX OPraHUYECKUX BEIECTB, MOHMMAs cMbicia nokaszarens 1K, noscHaTs Ha mpumepax
CHOCOOBI YMEHBIIIEHUS U IPEJOTBPALLCHHUS UX BPEITHOTO BO3ICHCTBUS Ha OPraHU3M YeIOBeKa.

11 KJIACC

[IpeameTHBIEC pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudecKast XUMHUs OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XMMHUU B TIO3HAHUU SIBJICHUH MPUPONbI, B (OPMUPOBAHUM MBIIUICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIHOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW MMl pelIeHUs
MPaKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHON Cpelie;

BIIQJICHUE CUCTEMON XMMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJAralOIINe MOHATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIAPHBI 00BEM, BAJICHTHOCTh, DJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHCIICHHSI,
XUMUYECKass CBS3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas, BOJIOPOJHAs), KPHUCTAIMYECKast
pemérka, TUOBl ~ XUMUYECKHX  pEaklUuid,  pacTBOpP,  AJIEKTPOJIUTHI,  HEDIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS AUCCOLMALINS, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON peaKkinu,
XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHs DIEKTPOJIMTHUYECKOW TUCCOIMAIIUH,
nepuoanueckuit 3akoH J[. . MenaeneeBa, 3akOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEBpaICHUs] SHEPTHUU MPU XUMUYECKUX PEaKLUsX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX fBJIEHUH, (AKTOJIOTMYECKUE CBEICHHUS O CBOWMCTBAaX, COCTaBe, IOJYYCHUU H



0€30MacHOM HCIIOJIb30BAHUM BAKHEWIIUX HEOPTaHWYECKUX BEHIECTB B OBITY M IPAKTHUECKOMN
JIEATENIbHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBHISBIISITh XapaKTePHBIC MPU3HAKH MOHSITHH, YCTAHABIMBATh MX
B3aUMOCB$I3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHS IIPU ONIMCAHUN HEOPraHUYECKUX BEILECTB
Y WX MPEBPAILICHUH;

c()OPMUPOBAHHOCTh YMEHHUI HCIIOJI30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJICHUS
(bopMyIT BEIIECTB U ypaBHCHUI XUMHUYCCKUX peaKiluii, cucteMaTrueckyo HomeHkmarypy (IUPAC)
U TPUBHAJIbHBIC Ha3BaHUS OTACNIbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHbIH ras, YrieKHUCIbIA ras,
aMMuak, raméHasi U3BeCTh, Heral€Has u3BecTb, MUThEBAs COJA, IUPUT U JPYyTHE);

c(OpPMUPOBAHHOCTh YMEHUH OIpPENesATh BAICHTHOCTh U CTCTIICHb OKUCICHHS XUMHYECKHX
AJIEMEHTOB B COCJIMHEHUSX Pa3IUYHOrO0 COCTaBa, BUJ XUMHUYECKOH CBs3M (KOBaJEHTHAs, MOHHAS,
MeTaJIJIMYecKasi, BOJOPOJIHAsA) B COCAMHEHUSAX, THUIl KPUCTAUIMYECKOW PEMIETKH KOHKPETHOTO
BellecTBa (aToMHas, MOJEKYJApHas, HOHHAs, MeTa/Indyeckas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHHUI;

c(hOopMUPOBAHHOCTh YMEHUHN YCTAHABIMBATH NMPUHAJJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB 10
UX COCTaBy K OMNpENeIEHHOMY KIacCy/TpyIie COeIWHEHUN (MpOCThie BEIIeCTBA — METAIIbl U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE THAPOKCUIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHHI PacKpBIBATh CMBICH Nepuoanueckoro 3akona [[. . Menneneena
U JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
snemeHToB 1—4 nepuonoB Ilepuoanueckoil cucteMsl XumMuueckux sneMeHToB [[. M. Menneneesa,
UCTIONB3Ys TOHATHUS «S-, P-, U-3JEKTPOHHBIC OPOUTAINY», «IHEPTETHUECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U MX COCIMHEHUU MO NEepUuoaaM U
rpynnam [lepuoanueckoit cuctemsl XUMu4yeckux aseMeHToB 1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE TIE€HETHYECKON
CBSI3M MEXKIY HEOPraHMYEeCKHUMH BEUIECTBAMU C TOMOIIBK) YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATh XMMHUYECKHE PEAKIUH IO Pa3IUYHBIM
MpU3HaKaM (YUCITY M COCTAaBY pEarupyrolnx BEHIECTB, TEIIOBOMY Y (PEKTy peakinu, N3MEHEHUIO
CTeneHel OKUCTIEHUS YIIEMEHTOB, 00PAaTUMOCTH PEAKIIMK, YIaCTHIO KaTallnu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTABISATh YPABHEHHUS PEAKIUN PAa3NUYHBIX THUIIOB, IOJHBIE U
COKpaIlEHHBbIE YpaBHEHUS peaklUii HMOHHOTO OOMEHa, yYUThIBAas YCIOBHUS, MPU KOTOPBIX OITH
pEaKIHUH UAYT 0 KOHIIA;

c(hOopMUPOBAHHOCTh YMEHHUN MTPOBOJIUTH PEAKIIMH, TTOATBEPKIAIONINE KaueCTBEHHBIA COCTaB
pPa3IMYHBIX HEOPTaHUYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PAaCTBOpPAaX HEOPTraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPaCKpPBIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIHil MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTH CKOPOCTU XWMHUYECKOM DPEAKIMH OT
pa3iauuHbIX (AKTOPOB; XapakTep CMEIICHHs XHUMHYECKOrO pPaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPHU30BaTh XUMHUUYECKHUE IMPOIIECCHI, JICKAIINE B OCHOBE
MPOMBINIJICHHOTO TOJIYY€HUsI CEPHOM KHCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
npencTaBieHuid 00 OOMMX HAYYHBIX MPUHIUIAX M SKOJOTHYECKHX MpoOdiIeMaX XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh yYMEHHUU TPOBOJUTH BBIUMCICHHUS C HCIOJb30BAaHUEM TOHATHUS
«MaccoBasi J10JIsl BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOILIECHHH Ia30B MPU XUMHUYECKUX PEAKIHIX,



Macchl BellecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WM 00bEMY
OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEUIECTB, TEIIOBOTO 3¢ eKTa peaklui Ha OCHOBE 3aKOHOB
COXpaHEHMsI MaCChl BELLIECTB, IPEBPAILIEHUS U COXPAHEHUS YHEPIHH;

c(OpMHUPOBAHHOCTh YMEHMI COOJIIO/IaTh IMpaBWiia IOJb30BAHHUS XMMHUYECKON mHoCyaol u
1abopaTopHBIM 000PYIOBaHHEM, a TaKXke MpaBHiia OOpallleHUs! ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIOJNHATH XHUMHYECKUNW OKCIEPUMEHT
(paznosxeHue MepoKCUaa BOAOPOJa B MPUCYTCTBUU KaTaIU3aToOPa, ONpEAEIICHUE CPeIbl pacTBOPOB
BEIIECTB C MOMOIIIbIO YHUBEPCAIBHOI'O MHIUKATOPA, BIMSHUE PAa3IMYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON pPeaKliy, peakui HOHHOro 0OMeHa, KadyeCTBEHHbIE Peakluu Ha cylb(haT-, KapOoHaT-
U XJIOPUJ-aHUOHBI, Ha KaTMOH AaMMOHHS, pEIICHHWE DSKCIEPUMEHTAIBHBIX 3aJad II0 TeMam
«Meramnel» u «Hemeramnel») B COOTBETCTBUM C MpaBUJIaMH TEXHUKH O€30MaCHOCTU TPHU
oOpallleHud ¢ BellecTBaMU M JIaDOpaTOPHBIM O0OpYyIOBaHUEM, TPEICTABIATH PE3yIbTAaThI
XUMHYECKOTO DJKCIEpUMEHTa B (OpMe 3alHucH ypaBHEHHH COOTBETCTBYIOIIUX pEAKIHA U
(GopMyIMpPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh yMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(MOpMAILIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CPEJCTBA MAaCCOBOM KOMMYHUKaIUU, IHTepHET U Apyrux);

c(OpMUPOBAHHOCT YMEHHUW COOJIIOJaTh IpaBWIa OSKOJOTMYECKH I1eJ1eCO00pa3HOro
NOBE/IEHNUA B OBITY M TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHsS CBOErO 3I0pPOBbS U
OKpYXKarollled MPUPOJHONW Cpebl, OCO3HABaTh OMACHOCTh BO3ICHCTBHS Ha KUBBIE OPTraHU3MbI
onpeAenéHHBIX BEIIeCTB, MoHUMas cmbici mnokazatens [1JIK, mosicHATe Ha mpumMepax CrocoOblI
YMEHbILIEHUS U NPEJOTBPAIIECHUS X BPEIHOTO BO3IEHCTBUS HA OPTaHU3M YEJIOBEKA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMmbl KonnyecTBo yacos OnexrpoHHbie (U(POBLIC)
n/n Bcero KonTpoJsibHbie [IpakTrueckue o0Opa3oBaTeNbHbBIE PECYPChI
paboThI paboThI
Pasznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
1.1 | Ilpeamer opranndeckoil XuMHH. Teopusi CTpoeHUs 3
oprannyeckux coenuHennii A. M. bytneposa
Wroro mo pazneny 3
Pa3nea 2. YrieBsogopoasbl
2.1 [IpenenbHbIE YIIEBOAOPO I — aJKaAHBI 2
2.2 | HenpenenbHbIE YIIeBOIOPOIBI: AIKECHBI, AIKaIUEHBI, 6 1
AIKUHBI
2.3 | ApomaTH4ecKue yrieBo10pOIbI 2
24 [TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB U UX 3 1
nepepaboTka
Hroro no paszneny 13
Pazaea 3. Kuciopoacoaepixanme opranndecKue coelnHeHust
3.1 | Couprel. enon 3
3.2 | Anbneruasl. Kap6oHoBbie kucinoThl. CaoxHbIE 3(UPbI 7 1
3.3 | YrueBoasl 3 1
Hroro no paszneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
4.1 ‘ AMMHBI. AMUHOKHCIIOTHL. benku 3 1
Wroro mo pasneny 3
Paspnen S. BeIcOKOMOJIEKY IS PHbIE COCAUHEHNUSA
5.1 ‘ [Tnactmaccer. Kayayku. Bonokna 2 1
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 2




11 KJTIACC

Ne HanmenoBanue pa3neinoB 1 TeM IPOrpamMmsl KosmyecTBo yacoB OnexkrponHsie (1U(POBLIC)

n/n Bcero | KonrtposnbHbie ITpakTnueckue o0pazoBaTenIbHBIE PECYPChI
paboThI paboThI
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
1.1 | Crpoenue atomoB. Ilepuonnyeckuii 3akon u Ilepuoauueckas 7 1
cucreMa xumudeckux aeMenToB [[. 1I. Menneneesa

1.2 | Crpoenue BemectBa. MHOT0OOpa3ue BEIIECTB 10
1.3 | Xumudeckue peakiuu 14 1 1
Hroro no pazneny 31
Paznen 2. Heoprannyeckasi xumus
2.1 | Merauisl 14 1 1
2.2 | Hemeraysl 14 1 1
2.3 | CBsI3p HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB 2
Uroro no pazneny 30
Pa3nea 3. Xumus u xKu3Hb
3.1 ‘ XuMHUS U )KU3Hb 4 1
Hroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 3




