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IHHOACHUTEJIBHAS 3AIINCKA

IIporpaMMa O XMMHW Ha ypOBHE CpemHEro oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®OenepansHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 ob6pazoBanuu B Poccuiickoit Demepartumy,
TpeOOBaHMI K pe3yibTaTaM OCBOeHHs (ermepaabHON 00pa3oBaTeIbHONH MPOTPaAMMBI CPETHETO OO0IIEro
obpazoBarus (DOIlI COO), mpencraBieHHBIX B DemepalbHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
cranaapte COO, ¢ yuérom Konnenmu npenonaBanus yaeOHOT0 peaMeTa « XUMUs» B 00pa30BaTEIIbHBIX
opranm3anusx Poccuiickoii denepanuu, peaqu3yrOIIUX OCHOBHBIE 00pa3oBaTENbHBIC MPOrPAMMBbI, U
OCHOBHBIX ToJI0keHH «CTpaTeruu pa3Buths Bocnutanus B Poccutickoit ®deneparyu Ha nepuon o 2025
roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZOB K pa3paboTke MporpaMMbl MO XUMHH, K OIPENEICHHI0 OOIIel CcTpaTeruu
o0ydeHus1, BOCITUTAHHS U Pa3BUTHI 00YJAIOIINXCS CpeIcTBaMU ydeOHOro mpeamera «Xumus» i 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyansHble mnonoxerans PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IeJNIeld, COIep)KaHHs, Ppe3ylbTaroB OOy4YeHHs W TpeOOBaHMI K YpOBHIO
HOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe o0Opa3oBaHHE, TOTy4aeMoOe BBHITYCKHUKAMHU OOIIeoOpa3oBaTeNbHON OpraHM3aIlHH,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIONINM STAllOM pealn3aiiu
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX LEJIOCTHOW CHUCTEME
XUMHYECKOTO 00pa30BaHWsA. DTH IEHHOCTH KacaroTCsl TO3HAaHWS 3aKOHOB TPUPOIBI, (HhOpPMHUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEeH KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO U IPUPOAHOH cpene. Peanmuzyercs xumMndaeckoe 00pa3oBaHue 00YJIarOIINXCs HA YPOBHE
CpemHero oomero o0pa3oBaHus cpeACcTBaMU y4eOHOTO mpenMeTa «XUMHEsD), COIep KaHre U ITOCTPOCHUE
KOTOPOTO ONpefelieHbl B MPOrpaMMe MO XUMHH C YIE€TOM creln(UKA HAyKH XUMUH, €€ 3HAYeHUs B
MMO3HAHWH TIPUPOJIBI U B MaTePUATBHOMN JKM3HU OOIIeCTBa, a TAKKe ¢ yU4ETOM OOIIHX IieNiell ¥ PUHIIHIIOB,
XapaKTepU3yIIINX COBPEMEHHOE COCTOSIHME CHCTEMBI CpelHero olmiero oOpazoBanusi B Poccuiickoit
®depnepanuu.

XuMHS Kak JJIEMEHT CHCTEMBI E€CTECTBEHHBIX HAyK HUIpaeT OCOo0YI0 poiib B COBPEMEHHOM
[MBUIIN3AINMA, B CO3JaHWM HOBOW 0a3pl MaTepuanbHON KynbTyphl. OHa BHOCHUT CBOH BKIIaJ B
(hopMUpOBaHUE PAIMOHAILHOTO HAYyYHOTO MBIINUICHUS, B CO3/IaHHE IIEIIOCTHOTO MPEICTaBICHUS 00
OKpY’KaroIlleM MHUpEe KaK O €IWHCTBE MPUPOIBI M YEIOBEKa, KOTOPOe (POPMHUPYETCS B XMMUU Ha OCHOBE
MMOHUMAHUS BELIECTBEHHOI'O COCTaBa OKPY>KAIOILIET0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXAY CTPOCHHUEM
BEIIECTB, UX CBOMCTBAMH 1 BO3MOXXHBIMHU O0JIACTSMU PUMEHEHUSI.

TecHo B3aUMOJIEHCTBYSA C APYTMMHU ECTECTBEHHBIMU HAyKaMM, XUMHUS CTajla HEOThEMIJIEMOM YacThbiO
MHUPOBOH KYJIbTYypbl, HEOOXOJUMBIM YCJIOBHEM YCICIIHOTO TPYAa M KHU3HU KaXJOro ujeHa oOIIecTBa.
CoBpeMeHHas XUMHEsI KaK HayKa CO3HIaTeIbHas, KaK HayKa BRICOKUX TEXHOJIOTUI HAMpaBIcHA Ha PEIICHIE
rJI00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UEIOBEYECTBA — ChIPEBOM, PHEPreTUYCCKOM, MHIICBOM,
3KOJIOTMYECKOM O€30MacHOCTH U OXPaHBI 3J0POBBSI.

B cootBercTBUM ¢ O0IIMMH TENSIMU M MIPHHIMIIAMHI CPEIHEr0 00IIero o0pa3oBaHus COAEepKaHHE
npeamera «Xumus» (10—11 kiaccsl, 6a30BbIid YPOBEHb H3YUEHHsI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OONIEKYJILTYPHYIO TIOATOTOBKY O0yYaroIuxcsi, HEOOXOAUMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUCHTHUPOB, YCIICIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, IMPOJOJDKEHUS OOpa3OBaHUS B Pa3IHUYHBIX
00JacTsX, He CBA3aHHBIX HETIOCPEIACTBEHHO C XHMHEH.

CocraBngomumMu npeaMera «XuUMHSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHSD» U
«OO0m1ast ¥ HeopraHWYecKasi XMMUs», OCHOBHBIM KOMITOHEHTOM COJIEPXaHUsI KOTOPBIX SBJISIFOTCS OCHOBBI
0a30BOI HAyKH: CUCTEMa 3HAHUI 110 HEOPTaHWIECKOW XUMUH (C BKIFOUCHHEM 3HAHMI U3 O0IIeH XUMUH) U
opraHnyeckoi xumun. GopMUpoBaHKE TaHHOW CUCTEMBI 3HAHUH MPU U3yUSHUH MpeaMeTa o0ecrednBaeT



BO3MOKHOCTBb paCCMOTPCHUS BCECTO MHOF006paSI/I$I BC€IICCTB HA OCHOBEC 06H_II/IX HOHHTHfI, 3aKOHOB U TCOpI/If/’I
XHUMUU.

Crpyktypa comepkanus KypcoB — «Opranmdeckas Xumis» u «O01mas u HeopraHndecKass XUMHsDY
chopMHpOBaHa B IPOrpaMMe 110 XUMHUH Ha OCHOBE CUCTEMHOTO TOJIX0J1a K U3yUCHHIO YIeOHOT0 MaTepuaa
U O0YCIIOBIIEHA MCTOPHYECKH OOOCHOBaHHBIM PAa3BUTHEM 3HAHWN HA ONPEICNEHHBIX TEOPETHUYECKHX
ypoBHsX. Tak, B Kypce OpraHUYECKOW XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUYECKON
TEOPUH CTPOCHHUSI OPTaHMUYECKHX COCAMHEHHH, a TaKKe Ha YPOBHE CTECPEOXMMHUYCCKUX U DIIEKTPOHHBIX
NpeJICTABICHUI 0 cTpoeHuM BeriecTB. CBeJieHNs1 00 N3ydaeMbIX B Kypce BEelIeCTBaX Jal0TCs B PA3BUTHH —
OT YIJIEBOJIOPOJIOB JO CIIOXHBIX OMOJIOTHYECKHM aKTUBHBIX COCAMHEHWH. B Kypce opraHMuecKold XUMHUH
MOJYYaloT pa3BUTHE CHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpPBOHAYAILHBIC
MPEJICTABJICHUS] O XUMHUECKON CBS3H, KIacCU(DUKAIIMOHHBIX MPH3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX CTPOCHUS, O XHMUYECKON PEeaKITUH.

ITox HOBBIM YIIOM 3peHUs B IpenMeTre «XHMHUs» 0a30BOr0 YPOBHS pacCMaTpPHUBAETCs N3Y4YEHHBIN
Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHUS TEOPETHYESCKUH MaTeprai U (aKTOIOTHYECKHEe CBEICHUS O
BEIIECTBAaX M XUMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmmas 1 HeopraHHdecKas XUMUsD»
00ydJaromuMcsl TPEIOCTaBISAETCS BO3MOXKHOCTH OCO3HATh 3HAUCHHE MEPHOIUYECKOTO 3aKOHA C
00IIETeOPETHYECKUX M METOAOJIOTHYECKUX MTO3HIHH, TITy0Ke TOHITh HCTOPHYECKOE H3MEHEHUE (YHKIIMI
3TOTO 3aKOHA — OT 0000IAroIIEeH 10 OOBACHSIONIEH 1 TPOTHOZUPYIOIICH.

Enunas cucremMa 3HaHUM O Ba)XHEWIIMX BEUIECTBAX, MX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHEHUHN, a TaKK€ O XUMHUYECKHX pEaKIMAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX TpPOTEeKaHUs
nonodHsiercs B Kypcax 10 u 11 knaccoB aneMeHTaMu COAECPKAHUSA, UMEIOLUIUMU KYJIbTypOJIOTrHYECKUN U
NPUKJIaIHON XapakTep. DTH 3HaHUs CIIOCOOCTBYIOT TIOHUMAHHUIO B3aMMOCBSI3H XUMHH C JPYTUMH HayKaMH,
pacKpeIBalOT €€ POJib B IO3HABATEIbHOM M NPAKTUYECKOM MAEATENBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U NMPAKTHUUECKUX NMPHUIIOKECHUI XUMHUH,
MIOMOTAIOT BBITYCKHUKY OPHEHTHPOBAThCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX Hpoliemax,
CBSI3aHHBIX C XUMHEH, KPUTUIECKU OCMBICIMBATH HH(POPMALIUIO U IPUMEHSTD €€ JUIs IOIOIHEHUS 3HaHUH,
pEIIECHUS] MHTEIUIEKTYAIBHBIX U DKCIEPUMEHTAIBHBIX HCCIEA0BATENBCKHX 3a1ad. B nienom conepxanue
yueOHOro mnpeaMera «XUMHs» TaHHOTO YPOBHS M3YYEHHUs] OPUEHTUPOBAaHO Ha (opMupoBaHHE Y
00yyaromuxcsi MHUPOBO33PEHUECKONH OCHOBBI Il MOHUMaHus (UIOCOPCKUX HOeH, TaKkuX Kak:
MaTepHajJbHOE €IUHCTBO HEOPIaHUYECKOTO M OPraHUYeCKOro MHUpa, 0OyCIOBIEHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM M CTPOEHHEM, IO3HABAEMOCTb MPHUPOJIHBIX SBICHUN IyTEM OSKCIEPUMEHTa M PEIIEHUS
NPOTHBOPEUNH MEXAY HOBBIMHU (haKTaM{ U TEOPETHYECKHMH IPEAIIOCHUTKAMH, OCO3HAHNE POJIM XHUMHUH B
PELICHUN SKOJOTMYECKUX MpoOJeM, a Takke MpobiieM cOepekeHUs] IHEPreTHIECKUX PECYPCOB, CBIPbS,
CO3aHHS HOBBIX TEXHOJIOTUH M MaTE€PHAJIOB.

B mnnane pemeHus 3ajad BOCHHUTAHUS, Pa3BUTHS M COLMAIM3ALMM OOYYArOIIMXCSl MPUHSTHIC
OporpaMMoOi IO XHMHM HOAXOIABl K ONPEACICHHIO COACPXKaHMs M IOCTPOCHMS MpeaMera
npeaycMaTpuBaioT GOPMHUPOBAHHE YHUBEPCAIbHBIX yUeOHBIX IEHCTBUH, MMEIOLINX 0a30BOE 3HAUECHHUE JIJIs
PasINYHBIX BHJOB JESTENbHOCTH: pelleHHus NpolieMm, MOHMCKa, aHanu3a M oOpaboTku MHQOpMAINH,
HEOOXOMUMBIX JJsl NpUOOpEeTeHHs OMbITa MPAKTUYECKOH M  HCCIeJOBaTENbCKONW JIeSTEIbHOCTH,
3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHNUU XUMUHU.

B mpaktuke mpernomaBaHus XMMHW KaK Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, TaK M Ha
YpOBHE CpelnHero odmiero oOpa3oBaHMS, NMPH OMPEICITIEHUHN COJEPKATEIFHOW XapaKTePUCTHKH Ienel
M3y4eHUs IIpEeAMETa HalpaBJICHHEM [EPBOCTENEHHOW 3HAYMMOCTH TPAJULHUOHHO IpPU3HAETCA
(dbopMHpOBaHNE OCHOB XUMHUYECKOH HayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOM
JIESTEIbHOCTH 4YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOAMYECKON TOYKU
3pEHHMSI TAKOU MTOAXO0/ K OIPENEIICHUIO LIETEH U3yUEHNUs ITPEAMETA SBJISIETCS BIIOJIHE ONPABJAHHBIM.

CoracHO MaHHOW TOYKE 3PCHHsS TJIABHBIMH IEJSIMH M3YUCHHS TpeaMeTa «XuMUs» Ha 0a30BOM
ypoBae (10 =11 x1.) aBisroTCS:



e (GOpMHUPOBAHUE CHUCTEMBbI XMMHUYCCKHX 3HAHUI KaK BaKHEHIICH COCTaBIAIONICH €CTECTBEHHO-
HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KIIOYEBBIC MOHSITHS, (yHIaMEHTaJIbHbIC
3aKOHBI U TEOPUW XUMHUH, OCBOCHHE SI3bIKa HAYKH, yCBOSHNE U MOHIMAaHNE CYIIIHOCTH JTOCTYITHBIX
00001IeHNiI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C WCTOpHUEH WX pa3BUTHA H
CTaHOBJICHHS,

e (QopMupoBaHMe U pPa3BUTUE MPEIACTABICHUNA O HAayYHBIX METOJAaX I[IO3HAHUS BEUIECTB U
XUMHYECKAX PEaKIHiA, HeOOXOMUMBIX U MPUOOPETEHUS] YMEHWH OPHEHTHUPOBATHCS B MHpPE
BEIIECTB ¥ XMMHYECKUX SBJICHHH, IMEIOIINX MECTO B TIPUPOJIE, B MPAKTUIECKOHN U MIOBCETHEBHOM
JKU3HU;

® pa3BUTHE YMEHHH M CINOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HAONIOJACHUEM U OOBSCHEHHUEM
XUMHAYECKOTO SKCIIEPUMEHTA, COOMIOACHUEM MTPaBUII O€30acHOro 00paIIeHus ¢ BEIIECTBAMHU.

Hapsny c atum, cogepxarenbHast XapakTepUCTHKA LeNel U 3a/1a4 U3y4eHUs [peIMeTa B IporpaMme
M0 XMMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH IPUOPUTETAMHU B CUCTEME CPEIHETO
obmiero obpazoBanusa. CerofHs B MPENOAaBaHUM XUMHH B OOJNbIICH CTENEHH OTAAETCS MPENNOYTeHUE
NPaKTUYECKOW KOMIIOHEHTE cojepKaHus OOy4YeHHs, OPHEHTHPOBAHHONW Ha IMOJITOTOBKY BBIITYCKHUKA
0011e00pa3oBaTebHON  OpraHM3allid, BIAACIONIETO HE HAO0OpOM 3HaHWHA, a (QYHKIMOHAIHHON
TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMH aKTHBHOTO TOMYYCHHS 3HAHWW W MPUMEHEHHUS UX B
PEATbHOM KU3HU 7S PEIICHUS MPAaKTUIECKUX 3a7ad.

B cBs31 ¢ 9THM P W3yYeHUH IIpeAMETa « XUMHS» JOMUHHUPYIOIIEE 3HaYCHUE TPUOOPETAIOT TaKhe
LENH U 337a4H, KaK:

aganTanys OOy4aroIMXCs K YCJIOBHSAM IUHAMHYHO DPAa3BHBAIOLIErocs Mupa, (OpMHPOBaHHE
WHTEJUICKTYalbHO ~ pa3BUTOH  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHMIO,  COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX XKU3HEHHBIX CUTYAIUX, CBSI3aHHBIX C
BEIIECTBAMHU U UX PUMEHEHHUEM;

dbopMupoBaHHE Yy OOYYAIOIMUXCA KIFOYEBBIX HABHIKOB (KIFOYEBBIX KOMIETEHIHH), HMEIOIINX
YHUBEPCAIBHOE 3HAYEHHE JUISl Pa3IMUHBIX BHIOB JEATEILHOCTH: PEIICHUs MpolieM, TToNCKa, aHaIn3a 1
00paboTkn MHpOpMANNK, HEOOXOJUMBIX ISl MPUOOPETEHUS ONbITA JESTEILHOCTH, KOTOpas 3aHUMAeT
Ba)KHOE MECTO B IO3HAHMM XHMHH, a TAKKe ISl OLUCHKM C IMO3HMIMHA SKOJOTMYECKOW Oe30macHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U IIPHPOIHYIO CPELY;

pasBUTHE TIO3HABATEIbHBIX HMHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yYaromuxcs: CHoCOOHOCTH CaMOCTOSATENILHO TPHOOPETaTh HOBBIE 3HAHUS 110 XMMUHU B COOTBETCTBHUH C
JKU3HEHHBIMU MOTPEOHOCTSMH, HCIIOIB30BATh COBPEMEHHBIE NH(POPMALIMOHHBIE TEXHOIOTUHU AJISl TOUCKA
Y aHanu3a y4eOHON M Hay4YHO-IIONYJISIpHON MH(OpMAIMK XUMHUYECKOTO COACPKaHHUS;

(dhopMUpOBaHUE U pa3BUTHE Y OOYYAIONIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHHUS,
HaOJII0IaTEILHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAWMBI, B YaCTHOCTH, IPH
IJIAaHUPOBAHUHN U TPOBEACHUN XUMHUUYCCKOI'0 SKCIICPUMEHTA,

BOCIMTAHUE y OOy4aronmmxcsi yOexJAEHHOCTH B T'YMaHMCTHYECKOW HAIMpPaBICHHOCTH XMMHUHU, €€
BXHON POJIM B PEIICHWH TI00ATBHBIX MPOOJIEM PaIlMOHATBLHOTO MPUPOIOTIONH30BAHUS, TTOIIOTHCHHS
SHEPTETHUECKUX PECYPCOB W COXPAHECHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH
0OepeXKHOT0 OTHOIICHHS K IPUPOJIC U CBOEMY 3JI0POBbIO, a TAKXKE MPHUOOPETEHHS OIbITa MCIIOJIb30BaHUS
MOJYYEHHBIX 3HAHUM ISl TIPUHATHUS TPAMOTHBIX PELICHUH B CUTyallUsX, CBSA3aHHBIX C XUMHUYECKUMU
SIBJIEHUSAMMU.

B y‘le6HOM IJIaHE CPECAHLCTO 06mero 06pa3OBaHI/I$I npeamMeT «Xumust» 0a30BOr0 YPOBHA BXOOUT B
COoCTaB HpCHMeTHOﬁ obmactu ((ECTGCTBGHHO-Hay‘-IHLIC npeaAMEThbD).

OO01ee 9rciIo 4acoB, OTBENEHHBIX ISl M3YYEHUS XMMHH, HA 0a30BOM ypOBHE CPEIHET0 OOIIEro
oOpa3oBanus, coctanisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hezenmo), B 11 kiracce — 34 yaca (1 uac
B HEJIEIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC

OPTAHUYECKAS XUMUS
TeopeTuyeckue 0OCHOBbI OPraHUYeCKO XUMMHU

IIpenMer opraHmyecKoi XUMHUU: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B TOJMYYEHHH HOBBIX
BEILLECTB U MarepualioB. Teopusi CTpOCHHs OpraHudyecKux coenuHeHuid A. M. bytinepoBa, €€ 0CHOBHBIE
nonokeHusi. CTpyKTypHbIe (hOpMYITbI OpraHUYeCKUX BemecTB. [ 'oMonorus, n3oMepus. XuMHYECKas CBSI3b
B OPraHWYECKUX COCTUHEHUAX — OJUHAPHBIC U KPATHBIE CBA3H.

[lpeacraBnenue o KiIacCUPUKAUK OpPraHUYECKUX BellecTB. HoOMEHKIaTypa OpraHHYecKuX
COoeMHeHNI (cucTeMaTHueckas) M TpHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX TpeICcTaBUTENEH KIacCoB
OpPraHUYECKUX BEILECTB.

DKCIePUMEHTAIbHBIE METOJIbI H3YUEHHS BEIIECTB U UX MPEBPAIlCHUI: 03HAKOMIICHUE C 00pa3iiaMu
OpPraHUYECKUX BEIIECTB U MaTepraIaMH Ha UX OCHOBE, MOJICTTUPOBAHUE MOJICKYJ OPTaHUYECKHUX BEIIECTB,
HAOJIIOJICHUE M ONMKMCAaHUE JCMOHCTPAIMOHHBIX OIBITOB IO TMPEBPAICHUI0 OPraHMYECKUX BEIIECTB MPHU
HarpeBaHu (IJIaBJICHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBL: COCTaB U CTPOEHHUE, FTOMOJIOTUYECKUN psAll. MeTaH U 3TaH — NpOCTEeUIIne MPEeACTABUTENN
AIKaHOB: GU3NUECKUE U XUMUIECKHUE CBOMCTBA (PEaKH 3aMEILCHNS U TOPEHUS ), HaX0KACHUE B IPUPOJE,
MOJy4EHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHH pAa. OTWJIeH W MpOMWIeH — MpocTeline
NpEJCTAaBUTENI  alKCHOB: (H3MYecKHe W XUMHUYECKHE CBOWCTBAa (peakluu THUIAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlMU, OKUCICHNUS U TIOJIMMEPHU3AINH ), TOJIy4YeHUEe U IPUMEHEHNE.

Ankanuensl: OyraaueH-1,3 U MeTHOyTaaueH-1,3: cTpoeHue, BayKHEHIINE XUMHYECKHE CBOWCTBA
(peakuus nomumepuzanun). [lomyueHne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AIIKUHEL. COCTaB M OCOOEHHOCTH CTpPOCHMU, TOMOJIOTHYCCKUI pAA. AI_IeTI/IJ'IeH - HpOCTeﬁMHﬁ
NpeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHUC, (I)I/I3I/ILI€CKI/I€ W XHMHYECKHE CBOMCTBA (peaKI_II/IH
THUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TH/IpaTalluu, I‘OpeHHH), IMNOJIY4YCHUC U ITPUMCHCHUC.

ApeHBI. benzomn: COCTaB, CTpPOCHHC, (1)I/I3I/I‘IGCKI/I€ H XMMHYECKHE CBOMCTBA (peaKI_II/II/I
TaJIOrCHUPOBAHUA U HI/ITpOBaHI/IH), MOJIY4YCHUC U IPUMCHCHHC. TO]lyO]l.' cocmaes, cmpoerue, (Z)LBM‘I@CKM@ u
Xumuueckue Cceolcmaed (peakuuu caloceruposarust  u Humpoearmﬂ), noiydyenue u npumeHeHue.
TokcHYHOCTD aApCHOB. I'eHeTnueckas CBs3b MCKAY YIJI€BOAOpOAaMH, MPUHAMJICIKAIIUMU K PA3JIAYHBIM
KiaccaM.

[IpupoHbIe HICTOYHHUKH YTIIEBOAOPOIOB. [IpupoIHbIH Ta3 ¥ oMy THBIE HeQTSHbIE ra3sl. HedTh 1 €€
nporcxoxieHre. CriocoObl epepaboTku HeTH: MeperoHka, KpeKUHT (TePMUYECKHA, KaTaTUTHIECKH),
nuponu3. [IpoaykTel nmepepaboTku HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
YroJib M IPOJIYKTHI €r0 IepepaboTKH.

DKCIEePUMEHTAIbHBIE METO/IbI M3YUEHHS BEIIECTB U UX MPEBPAIlCHUI: 03HAKOMIICHHE C 00pa3iaMu
IIacTMacc, KaydyKoB M pPe3WHbI, Kouiekiuu «HedTs» u  «YTOodb», MOIEIUPOBAHHE MOJEKYI
YTIIEBOJOPOIOB M TAJOTCHONPOW3BOIHBIX, MPOBEIACHUE IPAKTUICCKON pabOTHI: MOJYICHHE JTHUJICHA U

M3y4YEHHE €T0 CBOMCTB.



PacuérHrie 3amaun.

Brruricnenust o ypaBHEHHIO XUMHYECKOW peakuuu (Macchl, 00b&éMa, KOIWYECTBa HCXOIHOTO
BEIIeCTBAa WJIM MPOAYKTa PEaKIHH 10 M3BECTHHIM Macce, 00bEMY, KOJIMYECTBY OIHOTO W3 HMCXOTHBIX
BEIIIECTB WJIH MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xaiiue oprannyecKue coeTHHEHHs

HpCI[CHI)HI)Ie OOHOATOMHBIC CITUPTHI. MeTaHoa ¥ 3TaHOI: CTpOCHHC, (I)I/I3I/I‘lCCKI/Ie n XUMHYCCKUC
CBOMCTBa (peaKHI/II/I C AaKTUBHBIMH MCTAJUIaMH, TaJIOICHOBOAOpOAAaMHU, FOpeHI/IC), MIPpUMCHCHHE.
BOHOpOI[HI)IG CBA3U MCIKIY MOJICKYJIaMU CIITUPTOB. HCﬁCTBHC MCTaHOJIa U 3TaHOJIa Ha OPraHru3M YCJIOBCKA.

MHoroaToMHBIE CIUPTHL. JTWICHTIIUKONb U TIIHIEPHUH: CTPOCHWE, (DH3MUYECKHe W XUMUYECKHe
CBOIiCTBa (B3aMMOEWCTBHAE CO INEIOYHBIMH MeETaJUIAMH, KadeCTBEHHAs peakius Ha MHOTOATOMHBIE
crupThl). JleficTBue Ha opraHu3M denoBeka. [[puMeHenne riaumnepuHa 1 ATHIICHTITKOJIS.

®DeHoN: CTpOCHWE MOJEKYNbl, (M3WYEeCKHe M XWMHUYECKHE CBOMCTBAa. TOKCHYHOCTH (heHoma.
[Ipumenenue genomna.

Anpnerunbl U kemoHwvl. DopManbAeru], aleTalbACrH]: CTpOCHUE, (QU3NYeCKHe W XUMHUYECKHUE
CBOICcTBa (peakuy OKUCIEHHS U BOCCTAHOBIICHUS, KAUeCTBEHHBIE PEaKIIUN), TOTyYeHHE U IPUMEHEHHeE.

OmHOOCHOBHBIE MPeE/eNIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCYCHAsI KUCIIOTBL: CTPOCHUE,
¢u3nuecKkue U XMMUYECKUEe CBOMCTBa (CBOMCTBa, OOIIME IS Kiacca KUCIIOT, PEeaKiusl STepUHUKaIINN),
noJy4eHue u npuMeHeHne. CTeapuHOBast ¥ OJIEMHOBAsI KUCIOTHI KaK MPECTaBUTEIH BHICIINX KApOOHOBBIX
KHCJIOT. MBlIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOOIIee AeHCTBHE.

Crnoxusble 3(upbl Kak IpOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢gupos. JKupsl.
I'unponus xxupos. [IpuMeHeHue xupoB. bronoruueckas posib KUPOB.

YrieBoapl: cocTaB, KiIacCH(UKAlUsA YrIIeBOAOB (MOHO-, M- W TOJNUCAaxXapwisl). |roko3a —
NPOCTEHINNI MOHOCAXapHl: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI, (PH3HUYECKHE M XMMHYECKUE CBOWMCTBA
(Bzaumonetictue ¢ ruapokcunom menu(ll), oxucmenme ammmayHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTaHOBJICHUE, OpOXKEHHE TIIIOKO3bl), HAXOXJICHHE B MPHUPOJE, NMPUMEHEHHE, OHOJIOTHYecKas PoJib.
dotocunTe3. PpyKTo3a KaK U30MEP TIHOKO3BI.

Kpaxman u mnemmono3a Kak MpUPOAHbIE MoiauMepbl. CTpoeHHe Kpaxmaia ¢ IEJUTIOJIO3HL.
dusnueckre U XUMUIECKUE CBOMCTBA Kpaxmaia (THIPOIN3, KAYECTBEHHAS PEAKITUS C HOJIOM).

OKCTIepUMEHTAILHBIE METO/IbI M3YUEHHS BEIIECTB U MX MPEBpAIlEHHI: TPOBEAeHNE, HAOMOIEHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KAaYECTBEHHBIE PEAKIHUU OIHOATOMHBIX
crupToB (okuciIeHue aTanona okcuaoMm meau(1l)), MHOroaToMHBIX CIUPTOB (B3aMMOJECTBHE TIIMIIEpPHUHA
¢ tuapokcugom wmenu(ll)), ampaerunoB (OKHCICHHWE aMMHUAYHBIM pacTBOpoM okcunpa cepedpa(l) u
runpokcugom Menu(ll), B3anMonelcTBHE Kpaxmaia C HOAOM), MPOBENEHUE MPAKTHUECKON pPaOOTHI:
CBOWCTBA pacTBOpa yKCYCHOH KHCIIOTHI.

Pacuéranie 3aga4u.

Brruncnenus 1o YpaBHCHUIO XHUMUYCCKOH peaknuun (MaCCLI, O6’LéMa, KOJIM4ECTBAa HCXOOAHOI'O
BCHIICCTBA HWJIM MPOAYKTA PCAKIUU IO H3BECTHBIM MaACCE, O6’LéMy, KOJIHNYCCTBY OJHOTO M3 HUCXOIAHBIX
BCHICCTB WJIX NPOAYKTOB peaKL[I/II/I).

A3oTcoepiKariue OpraHnuecKue COSTMHCHHUS.

AMUHOKHUCIIOTBI Kak aM(pOTEpHbIE OpraHuveckue coeauHeHus. Du3udeckne U XUMHUYECKHE
CBOMCTBAa aMUHOKHCIIOT (Ha MpuMepe TIuItnHa). bruomornyeckoe 3Had4eHNE aMIUHOKHUCIIOT. [lenTumb.



Benku kak mpuUpOIHBIC BHICOKOMOJICKYIIAPHBIC coenuHeHus. [IepBruyHas, BTOpUYHAS ¥ TPEeTHYHAS
CTpyKTypa 6eikoB. XMMHUYECKHUE CBOWCTBA OCIIKOB: THAPOJIH3, ACHATYPAIUS, KAUECTBEHHBIC PEAKIINK Ha
OeKH.

DKCTepUMEHTaIbHBIE METOABI U3yUeHHs BEIIECTB M MX IMPEBpAICHUN: HAOIIOJCHNE U OTHCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpaIs OEIKOB IIPH HArPEBaHUH, IBETHBIC PEAKIINN OEITKOB.

BbicokoMoJieKyIsipHBIE cOeTUHEHNS

OCHOBHBIC OHATHS XUMUH BBICOKOMOJICKYJIAPHBIX COCTMHCHUIL: MOHOMCDP, TOJIUMEP, CTPYKTYPHOC
3BCHO, CTCIICHb IIOJIUMCpU3AlU, CPEAHAA MOJICKYJIAApHasd Macca. OCHOBHEBIE METOABI CHHTEC3a
BBICOKOMOJICKYJIAPHBIX COCOUHCHHI — nmoJimMepusalusa U NOJIMKOHACHCA .

DKCTiepUMeHTaIbHBIE METO/IBI N3YUEHHS BEIIECTB U MX MPEBPAIlEHUI: 03HAKOMIIEHHE C 00pa3aMu
MIPUPOTHBIX ¥ NCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBA3H.

Peanusanust MexnpenMeTHBIX CBsA3ed INpU H3Y4YeHHH opraHuueckoil xumuu B 10 kiacce
OCYILIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W TMOHSTHH,
SIBJISIFOLLIMXCSL CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01Me eCTEeCTBCHHO-HAYYHBIC TOHSATHUSA: SBJICHUE, HAy4YHBIH (DakT, TUIOTE3a, 3aKOH, TEOpus,
aHaJM3, CHUHTe3, Kilaccu(uKalus, MEPUOAUYHOCTh, HAOIIOJCHUE, HM3MEPEHUE, OSKCICPUMEHT,
MOJIETTUPOBAHUE.

Odusuka: Marepus, JHEpPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, JHEPreTHYECKHH YPOBEHb,
BEILIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHWE BEIIECTBa, (pU3MUYecKHe BEIMYMHBI M COUHMLBI HX
U3MEPEHHUSL.

buonorus: knerka, oprannsm, onocdepa, 0OMeH BEIIECTB B OpraHu3Me, GOTOCHHTE3, OMOJIOTHIECKU
aKTHBHBIE BellecTBa (OEIKH, YTIEBOIbI, KHUPHI, (DEPMEHTHI).

I'eorpadusi: MEUHEpANbL, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMIAEMbIE, TOTLUTHBO, PECYPCHI.

Texnoorus: MUIICBbIC MPOAYKTBI, OCHOBBI PALNUOHAJIBHOI'O IMHWTaHUs, MOKOMIUC CPCEACTBa,
JICKAPCTBCHHBIC 1 KOCMETUYCCKUC MTPCTIAPaThl, MATCPHUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMMUSA
TeopeTu4yecKkue 0CHOBbI XUMHUH

XuMUYecKuit 3neMeHT. AToM. SIIpo aToma, W30TOIBL. DIIEKTPOHHAs 000JI0YKa. DHEPreTHIEeCKHe
YPOBHH, ITOIyPOBHU. ATOMHBIE OpOUTAIIH, S-, P-, d- a51eMeHTbI. OCOOEHHOCTH pacIpeIe/ICHUs JIEKTPOHOB
o OpOUTAIISIM B aTOMaX AJIEMEHTOB TIEPBBIX YETHIPEX MEPHOOB. DICKTPOHHAS KOHPUTYPALIUS aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux aieMeHtoB [l. M. Menneneesa.
CBs13b nepuoanyeckoro 3akona u Ilepuoauyeckoil cucreMbl xumMuueckux 3neMentoB . 1. Menneneena ¢
COBPEMEHHOM TeopHuel CTpoeHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
1 00pa3yeMbIX HMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPyIIaM U NepruoiaM. 3HaYCHHE TEPUOIUISCKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHAYECKAs CBSA3b. BUIBI XUMUYECKOH CBsI3H (KOBaJICHTHASI HEMOJISIPHAS U
MOJISIpHASI, WOHHAS, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHHMS KOBAICHTHONH XUMHYECKOW CBS3H
(oOMeHHBI M JTOHOPHO-aKIENTOPHBIH). Bomopomanas cBs3b. BajaeHTHOCTH. DNIEKTPOOTPHUIIATEILHOCTS.
Crenenp okucieHus. VIOHBI: KATHOHBI M aHUOHBI.



BeI].[eCTBa MOJICKYJIAPHOI'0 U HEMOJICKYJIAPHOT'O CTPOCHUA. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTBA.
Twuner KPpUCTAITNIMYCCKUX pCIHéTOK. 3aBHCHMOCTbH CBOICTBA BCIICCTB OT THUIIA KpPICTaJIJII/I‘ICCKOfl pCIIIéTKI/I.

TToHsATHE O TUCTIEPCHBIX CHCTeMaxX. VICTHHHBIE M KOJUTOMIHEBIE pacTBOPHI. MaccoBast T0oJIsI BEMECTBA
B pacTBOpE.

K.]'IaCCI/I(I)I/IKaIII/IH HEOPraHn4eCKux COCI[I/IHGHI/Ifl. HOMCHKJ'IaTypa HCOPraHM4Y€CKUX BCILICCTB.
I'eneTnyeckas CBS3b HEOPraHnM4Y€CKUX BCUICCTB, MIPUHAJICIKAIIUX K PA3JIMYIHBIM KjIaCCaM.

Xumuueckas peaknusa. Kimaccupukarps XUMHIECKUX PEaKIuil B HECOPraHUIECKOW U OpraHnYeCKOit
XUMUH. 3aKOH COXPaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHHS M TIPEBPAIIICHHUS SHEPTHH IIPH XUMHUUECKUX
peaKIusX.

CKOpOCTB PeaKIiy, e€ 3aBUCUMOCTH OT PAa3IHYHbIX (hakTopoB. OOpaTUMBIC peakIud. XUMHUIECKOE
paBHOBecHe. DaKTOPHhI, BIUSIONINE HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipunnun Jle [Ilatense.

OnekrpoymTHyeckas aucconuanus. CHIIBHBIEC M clIa0ble IeKTPOauThI. Cpena BOTHBIX PacTBOPOB
BEIIIECTB: KKCJIas, HeUTpanbHas, IeTOTHAS.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC PCaKnuu.

OKCIepUMEHTAIBHBIE METOJBl HM3YYCHHS BEIIECTB M UX IMPEBPAIICHUNA: JEMOHCTpAIUs TaOJIHUIL
«lIepuoguueckass cucremMa xuMmuueckux onemeHtos I, M. MeHneneeBa», H3ydeHUE MOJENIEH
KPUCTAUTMYECKUX PEMIETOK, HAOJIIO/EHHE W OMHCAHWE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(pa3noxeHue NepoKCHIa BOJOPOJa B IPHCYTCTBUU KaTalM3aTopa, ONpEJeleHHE Cpelbl pacTBOPOB
BEIICCTB C IMOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOpPA, pEaKIuu HMOHHOTO OOMEHa), NpOBEICHUE
MPaKTUIECKOW padoThl «BiHsHue pa3nnvHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIAM.

PacuéTtHbie 3amaun.

Pacuérel Mo ypaBHEHUSIM XUMHUECKUX PEAKIIUH, B TOM YUCIIE TEPMOXUMUIECKHE PACUETHI, PACUETHI
C MCIIOJIb30BAHUEM MOHATHS «MAcCCOBasl 10JIS1 BELLIECTBAY.

Heopraﬂnqeckaﬂ XUMHUA

Hewmeramnsl. [Tonoxxenue HemeramwioB B [lepuonnueckoil cucteme XuMuueckux 3neMeHtoB 1. U.
MengeneeBa U OCOOCHHOCTH CTpOeHHs aToMOB. (DU3WYECKHE CBOWCTBA HEMETAIUIOB. AJUTOTPOIHS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cephl, pocdopa u yriepoaa).

XHUMHYeCKe CBOMCTBA BXHEUIINX HEMETAIUIOB (TAJOT€HOB, Cephl, a30Ta, Gocdopa, yriepoaa u
KpEMHHUS) U UX COSIMHEHUH (OKCHIOB, KHCIOPOACOAEPIKAIINX KACIOT, BOAOPOIHBIX COSTUHEHHH).

[IpuMeHeHrEe BaXKHENIITMX HEMETAJUIOB U UX COEITMHEHUI.

Meramibl. 1lonoxxenne meramioB B Ilepuonnueckoil cucrteme xumudeckux sneMeHToB . U.
MenneneeBa. OCOOCHHOCTH CTPOSHUS AJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTayuioB. O0iue dusnueckue
cBoiicTBa MeTayI0B. CIUTaBbl METAJUIOB. DIIEKTPOXUMHUUYECKUH P HAIPSHDKEHUH METaJUIOB.

XHUMHYECKHE CBOWCTBA BAXKHEHIINX METAUIOB (HATPHUM, KalWid, KaJNbI[Ui, MarHUH, aTlOMUHUM,
IIUHK, XPOM, JKEJI€30, MEJIb) M UX COCIUHEHUM.

O6H.[He CITOCOOBI MMOJIy4YCHUA MCTAJIJIOB. HpI/IMCHCHI/Ie METAJIJIOB B 6BITy 1 TCXHUKCE.

9KCHepI/IMeHTaHBHBIe METOJIbI HU3YUCHHA BEIIECTB U HUX HpeBpameHm‘/’l: HU3YUYCHHUE KOJIJICKIIUH
«MeTamsl u CIIJIaBBI», 06pa3I_IOB HEMETAJZIOB, PCHICHUE OJKCIICPUMCHTAJIbHBIX 3a1ay, Ha6.]'IIO)IeHI/Ie n
OIMUCaHNEC AEMOHCTPAllMOHHBIX H na60paTopHHx OIIBITOB (B3aI/IMOZIeI>'ICTBHe THAPOKCHIA aJIFOMHUHUA C
pacTBOpaMH KHUCJIOT U HICJIO‘Ieﬁ, Ka4C€CTBCHHBIC PCAKIINKU HAa KaTUOHBI MeTaJ'IJIOB).

PacuétHble 3a1aun.



Pacuétel Macchl BeriecTBa win 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce WU
00BEMY OZTHOTO M3 YYaCTBYIOIIMX B PEaKIIUU BEUIECTB, PACUYETHI MacChl (00bEMa, KOIMUYECTBA BEIICCTBA)
MPOJIYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECCTB UMEET MPUMECH.

XuMHS U KHU3Hb

Ponb xumuu B obecrieueHun SKOHOFI/I‘leCKOﬁ, 3HCpFCTH‘IeCKOI>i n HHHIGBOﬁ 6C3OHaCHOCTI/I, Pa3BUTUHN
MCIUIIUHBI. IlonsTue o HAay4YHbIX METOAAX MO3HAHUA BCIIECCTB U XUMUYCCKUX pCaKHHﬁ.

Hpe[{CTaBHeHI/Iﬂ 00 06HH/IX HAay4YHbIX MNPUHIHUIAX MTPOMBINIJICHHOTO IIOJYYCHUS BaKHEHIIIHX
BCIICCTB.

UemoBeK B MHpE BEIIECTB W MaTepHANIOB: BaXHEHWIIME CTPOUTEIHHBIE MAaTepHAbI,
KOHCTPYKITMOHHBIE =~ MaTe€pHajbl, KpacKd, CTEKJO, KepaMuKa, MaTepuanbl Ui 3JIeKTPOHUKH,
HaHOMaTepHalbl, OpraHNIEeCKHEe U MHHEPAIbHBIE yI00PEHNUS.

XuMHUS W 370POBbE UEIOBEKa: MpaBWiIa HMCIIONB30BaHUS JIEKAPCTBEHHBIX IMPEMapaToB, MpaBUIIa
0e301MacHOT0 UCITOB30BAHMSI ITPETIapaToOB OBITOBON XUMHUH B ITOBCETHEBHON KU3HU.

MexnpeIMETHBIE CBSI3H.

Peanuzanust MeXnpeAMETHBIX CBSI3€H PU M3ydeHHH 00Iel 1 HeopraHuueckor xumuu B 11 kiacce
OCYILIECTBIISIETCSl Yepe3 HMCIOJIb30BaHUE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W TOHSTHH,
SIBJISIFOLLIMXCSL CHCTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TOHATHS: HAyYHBIN (aKT, THTIOTE3a, 3aKOH, TEOPHS, aHATIN3, CHHTE3,
KIJTACCU(UKAIIHS, IEPHOAUIHOCTD, HAOIIOIEHNE, SKCIIEPUMEHT, MOICTTUPOBaHIE, U3MEPEHNE, SIBICHHUE.

®usuka: Marepus, O3HEPrus, Macca, aToM, DOJEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PanuoaKTUBHOCTbD, MOJIEKYJIa, SHEPI€TUUECKUHI YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHUE
BEIECTBa, (PU3NUECKUE BEIUIMHBI U €AUHUIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorust: kierka, opraHu3M, 3KocucTema, OMocdepa, Makpo- ¥ MHKPOIJIEMEHTHI, BUTAMHUHEI,
00MeEH BEIECTB B OpraHu3Me.

Feorpa(bml: MUHEpAJbl, TOPHBIC ITOPOABI, ITOJIC3HBIC UCKOIIACMBIC, TOIIJINBO, PECYPCHI.

TexHolorus: XUMHYECKast NPOMBINIUICHHOCTb, MCTAJUIYPTHA, HNPOU3BOACTBO CTPOUTCIBHBIX
MaTepualioB, CEIIbCKOXO03SIHCTBEHHOE MMpoOu3BOACTBO, MHUIICBAA MPOMBIINIJICHHOCTD, q)apMaI_IeBTI/ILIQCKaH
MNPOMBIIIVICHHOCTb, HPOHU3BOACTBO KOCMCETHYCCKHUX IMPCIAapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepualioB, SJICKTPOHHAsS MPOMBINUICHHOCTD, HAHOTCXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHWUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METalNpeAMETHBIM M mpeaMeTHbIM). Hayuno-
METOANYECKON OCHOBOH Uil pa3paldOTKM IIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS MPOrPaMM CpEIHErO
o01ero o0pa3oBaHUs SABISIETCS CHCTEMHO-JIESITEIbHOCTHBIH MOX O/,

B cooTrBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM MMOAXOAOM B CTPYKTYPC JIUYHOCTHBIX PE3YJIbTATOB
OCBOCHHA MNpCAMETa «XuMUsI» Ha YPOBHE CpEAHCTO 06H_Iel"0 06pa3OBaHI/I$[ BBIJACJICHBI CJICAYIOIIUC
COCTaBJIAIOIIHNC:

OCO3HaHUE OOYYAIOMUMHUCS POCCHMCKON TPaKTAHCKOH HWACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEEIECHHUIO;



HaJIM4UC MOTHUBAIlUH K 06yquI/1}0;

I[eJICHAIIPaBIIEHHOE Pa3BUTHE BHYTPEHHNX YOCKICHUN JINYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UICTOPUYECKUX TPATUIIHI 0a30BON HAYKHA XMMHU;

TOTOBHOCTE U CITOCOOHOCTH o6yqa}01111/1xc51 PYKOBOACTBOBAThLCA B CBOCH JCATSIbHOCTH LICHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAaMH, IMPUCYIIITUMHU LICJIOCTHOM CUCTEME XMMHUUYECKOT O O6pa30BaHI/Iﬂ;

HaJIMIKUC TMPaBOCO3HAHUA 9KOJIOTHYECKOM KYJbTYPblI U CITOCOOHOCTH CTaBUTH nejam U CTpOUTH
JKHN3HCHHBIC IIJIaHBbI.

JImgaHOCTHBIE pE3yNbTaThl OCBOCHHS TpeAMeTa «XWMHsD IOCTUTAIOTCS B €IMHCTBE Y4eOHOU U
BOCTIUTATEHHOMN JESTENTFHOCTH B COOTBETCTBHH C TYMaHHCTUYECKHUMH, COIMOKYJIBTYPHBIMH, TyXOBHO-
HPaBCTBCHHBIMH IICHHOCTSAMH W HACAIaMH POCCHHCKOTO TPaXTAHCKOTO OOIIECTBa, MPHHATHIMH B
ofmmecTBe HOpMaMH W TIPaBHJIAMH TIOBEACHHUS, CIIOCOOCTBYIOIIMMH IPOIIECCAaM CaMOIIO3HaHUS,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YJaIOIINXCS.

JImaHOCTHBIE pe3yNbTaThl OCBOSHUS TpEAMETa «XHUMHUS» OTPaXaroT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATENFHOW W MPAKTHYECKOW JEATEIFHOCTH O0YUAIOIIMXCS TI0 peaTu3alliil MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHncKOro BOCHIUTAHMS:

0CO3HaHMUS 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M 0053aHHOCTEH, yBaXXCHHUS K 3aKOHY U
IIPaBONOPAIKY;

MpEACTaBJICHUA O COIMAJIBHBIX HOpMax M IpaBUJIaX MEXIMIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH ACATEILHOCTH IPH CO3/IaHIH YIEOHBIX TIPOCKTOB, PEIICHUH
y4eOHBIX U O3HABATEIIbHBIX 33/1a4, BBIITOJHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHl APYTHX IpH
aHalM3e pa3InIHbIX BUJIOB y4eOHOU JeATEIbHOCTH;

2) NaTPHMOTUYECKOI0 BOCIIUTAHMSA !
LEHHOCTHOT'O OTHOIIEHUS K HCTOPUIECKOMY M HAYYHOMY HACJIEIHIO OT€UECTBCHHOM XUMUH;

YBaXXCHUA K IPOLECCY TBOPYECTBA B obOnactu TEOpHU M MNPAKTHUYCCKOro MNpPUMCHCHUA XHUMUHU,
OCO3HAaHUA TOI'O0, YTO IAOCTHMIKCHHA HAYKHW €CThb PE3YyJbTaT AJIMTCIBHBIX Ha6J'IIOI[eHI/II71, KPOIIOTJIMBBIX
OKCIICPUMECHTAIIBHBIX ITIOUCKOB, ITIOCTOAHHOI'O TPYyJda y‘IéHLIX " MPAKTHUKOB;

HMHTCPECAa U IMO3HABATCIIbHBIX MOTHBOB B IIOJYYCHHMU W NOCICAYIOUICM aHalInu3e€ I/IH(l)OpMaHI/II/I 0
MEPEAOBBIX NOCTHKCHHUAX COBpeMeHHOﬁ OTCUYCCTBCHHOMU XUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
HPABCTBECHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUA

CITOCOOHOCTH OIICHMUBATHL CHUTYyallMH, CBA3AHHBLIC C XWUMHUYCCKUMHU ABJICHHUAMH, W IIPUHUMATbH
OCO3HAHHBIC PCUICHWA, OPUCHTUPYSACH HA MOPAJIbHO-HPAaBCTBEHHLIC HOPMbI U ICHHOCTH,

T'OTOBHOCTHU OLICHUBATH CBOE MOBCACHUC U MMOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C HO3HIII/Iﬁ HPAaBCTBCHHBIX
U MPABOBBIX HOPM U OCO3HAHUC HOCJ'IGI[CTBI/Iﬁ 9THUX NOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBBS:

MMOHUMAHUS [IEHHOCTEH 3I0pOBOr0 U 0€30MacHOro 00pasa *KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOI'O
OTHOIIEHHUS K COOCTBEHHOMY (PM3MUYECKOMY H IICUXHYECKOMY 37I0POBBIO;



coOII0ICHNS TIpaBHIl 0€30MacHOr0 0OpalleHHs ¢ BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U B
TPYAOBOH IE€ATENBHOCTH;

MMOHWMAaHUS [EHHOCTH TPaBWI HHIUBHUAYAIBHOTO M KOJJIEKTUBHOTO O€30MAaCHOTO TIOBEICHHS B
CUTYaIUsIX, YTPOXKAIOIINX 3I0POBBIO U JKU3HU JIFONIEH;

OCO3HAHUS MMOCIIEACTBUHA U HEMPHUSATHS BPEAHBIX MPHUBbIUEK (YIOTPEOICHNUS aIKOT OIS, HAPKOTHUKOB,
KypeHHs);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKATUBHOH KOMIIETEHTHOCTH B Y4EOHO-UCCIIEIOBATEIBCKOM JESITEBHOCTH, OOIIECTBEHHO
TIOJIE3HOM, TBOPYECKOM U APYTUX BHAAX JCSTEIBHOCTH,

YCTaHOBKH Ha aKTMBHOE yYacTUE B PEIICHUN MPAKTHICCKUX 3a][a4 CONMAITLHON HANPABICHHOCTH (B
paMKax cBOero Kjacca, NIKOJbI);

UHTEpeca K NMPAKTUYECKOMY M3YyUCHHUIO NMPOQEcCHil pa3InyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HAHUH 10 XUMUH;

YBaXXEHUS K TPYLy, JIIOJIIM TPYJa U pe3yibTaTaM TPYyAOBOU AESTEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBHUIYaIbHOH TPAaeKTOPUH OOpa3oBaHUs, Oymymien
npodeccu W peann3alMyd COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CMOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIIEeCTBa;

6) 3K0JI0rMYECKOr0 BOCIIMTAHUS

JKOJIOTMYECKH 11€1eCO00Pa3HOT0 OTHOIICHHUS K IPUPOJIC, KAK HICTOUYHUKY CYIIECTBOBAHUS KU3HU Ha
3emute;

MMOHUMAHHUS TJ100aIBHOr0 XapakTepa OSKOJOIMYCCKUX np06neM, BJIMSAHUA OKOHOMHYCCKHUX
mponeccoB Ha COCTOAHUC HpHpOHHOﬁ 1 COIIMAJIbHOM Cpeabl;

OCO3HaHHUA HeO6XO,I[I/IMOCTI/I HCITIO0JIb30BaAHUA ,Z[OCTI/I)KeHI/Iﬁ XUMUN Ui peIICHHS BOIIPOCOB
panrOHAJIBHOI'O MIPUPOAOIIOJIb30BaAHUS;

AKTHUBHOT'O HENPUSTUS ACUCTBUM, NMPUHOCALIMX BpPEI OKPYKAIOIIEH NMPUPOJHON Ccpele, yMEHUs
MIPOTHO3UPOBATh HEOJArONpUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEUCTBUN U
MIpEeAOTBpalIaTh UX;

HaJIMYKA pa3BUTOTI'O 3KOJIOTUYCCKOI'0 MBIIIJICHUA, 9KOJIOTUUECKOM KYJBbTYPbI, OIIbITa ACATCIbHOCTHU
3KOJIOTHYECKOM HaIrpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATLCA MU B HO3HaBaTeJ’IBHOfI,
KOMMYHHKaTHBHOﬁ u COHHaHBHOﬁ ITPaKTHKE, CHOCO6HOCTI/I 1 YMCHU aKTUBHO IIPOTUBOCTOATH UACOJIOTUN
xeMopoouu;

7) IEeHHOCTH HAYYHOT0 O3HAHUS:

c(hOopMHPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
1 O0ILECTBEHHOH MTPAKTHKY;

MOHUMaHUs creln(PUKN XUMUH KaK HayKH, OCO3HAHMS €€ poyid B JOPMUPOBAHUN PALIMOHAIHLHOTO
HAy4YHOTO MBIIUICHUS, CO3JaHUH IENOCTHOTO MPEACTaBIeHUS 00 OKpPY)KAIOIEM MHpE KaKk O €IWHCTBE
MPHUPOJIBI M YEJIOBEKa, B MO3HAHWW IMPHPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHHH TpOOJIeM COXpaHEHHUS
IIPUPOIHOTO PABHOBECHS;

yOexxI€HHOCTH B  0CcO00W 3HAYMMOCTHM XWUMHHM [UI COBPEMEHHOW UIMBWIM3aLUU: B €€
TYMaHUCTHYECKOI HANpaBIE€HHOCTH M BAXHOW POJIM B CO3JaHUH HOBOW 0a3bl MaTepHalbHOW KYJIbTYpPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOIl, dHEPreTHYECKOi,



HI/ILLICBOﬁ H DKOJIOTUYCCKON 6C3OHaCHOCTI/I, B pa3sBUTHU MCOUIHUHBI, obecreueHuH YCHOBI/Iﬁ YCHCIIHOT'O
TpyAda U 5KOJIOTMYCCKU KOM(i)OpTHOIZ JKH3HHU KaXI0Tro 4JICHa O6H_IeCTBa;

€CTeCTBEHHO-HAyYHOW IPaMOTHOCTH: TIOHUMAHUSI CYIITHOCTH METO/IOB MTO3HAHMSA, UCIIONB3YEMBIX B
€CTeCTBEHHBIX HayKaX, CIOCOOHOCTH HCIONF30BaTh MOJTydYaeMble 3HAHUS Ui aHANW3a W OOBSICHEHUS
SBIICHUI OKPYKAIOMIETO MHUpPa W TPOHUCXOANINX B HEM W3MEHEHW, YMEHHWS JelaTh OOOCHOBaHHBIC
3aKJTFOYEHUS] HAa OCHOBE HAayYHBIX (DAaKTOB M MMEIOIIUXCA MAHHBIX C LENTBI0 TOIYYEeHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCITOJIb30BaTh XHMHYECKHE 3HAHHS A peUICHUA np06neM B
PC€aIbHBIX ) XU3HCHHBIX CUTYyalluAX;

HWHTCPECA K IO3HAHUIO U HCCJIEI0BATEILCKOM JACATCIBHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHUIO W CaMOOOpPa30BaHHIO, K aKTHBHOMY
MOJTYYECHUIO HOBBIX 3HAHHI 110 XUMHH B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTSAMU;

WHTEepeca K 0COOEHHOCTSIM TPy/la B pa3UYHbIX cepax mpodeccnoHaTbHON AeITeIhbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHS y4eOHOro mpenmera «XHUMHS» Ha ypOBHE CpPEIHETO
o01ero o6pa3oBaHusI BKIIOYAIOT:

3HaYMMble U1 (OpPMHUpPOBAHUS  MHPOBO33pPEHUS  OOy4aromUXCS  MEKIUCLUILUTMHAPHbIC
(MexnpenMeTHbIe) OOLICHAyYHbIE IHOHSATHA, OTPAKAIOIIKME LEIOCTHOCTh HAYYHOH KapTHHBI MHpa H
cneun(puKy METOAOB ITO3HAHUS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO, SHEPIus,
ABJICHUE, TPOLECC, CHCTeMa, Hay4HbIH (aKT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCClieIOBaHue, HAOMMIOICHNE, H3MEPEHHE, SKCIICPUMEHT U JPYTHUE);

YHHUBEpCalbHble Y4eOHble JeHCTBHs (ITO3HABaTeNbHbIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
oOecrnieunBaronue (GopMupoBaHWe (QYHKIIMOHAJIBLHOW TI'PAMOTHOCTH M COIHUAIBHONH KOMIICTCHIIUU
oOyJaromxcs;

CIIOCOOHOCTH 00y4aromuxcst HCIIOJIb30BaTh OCBOECHHBIE MEXIAUCLUIUIMHAPHBIE,
MHUPOBO33pEHUYECKIE 3HAHHSI M YHHUBEpCAIbHbIC yueOHBbIC JCWCTBHS B MO3HABATEIHLHOW M COIUATBHOM
IIPaKTHUKE.

MeTaHpeI{MeTHLIe PE3yIbTaThI OTpaXarT OBJIAJICHUEC YHUBCPCAJIbHBIMHA y‘le6HLIMI/I
IMMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU HeﬁCTBHﬂMH.

OBiaeHHe YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEJILHBIMU JICHCTBUSIMU:
1) 6a3oBble JJOrMUYecKHe JeiicTBHS:
CaMOCTOSITEILHO (hOPMYJIUPOBATh M aKTYyaJIM3UPOBAThH POOJIEMY, BCECTOPOHHE €€ paccMaTpHBaTh;

OMPEACIIATh LCINU ACATCIBHOCTH, 3a/iaBasl MapaMETpbl U KPUTCPUU UX JOCTHUIKCHHUA, COOTHOCHUTDH
PE3YIAbTAThI ACATCIIbHOCTHU C ITOCTABJICHHBIMU LCIISIMU,

KCIIOJIb30BaTh MPU OCBOEHWU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIJEATh XapaKTepHbIE
MPU3HAKK TOHSTUI W YCTaHABJIMBATh UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOLIWE MOHATUS IS
00BSACHEHHS OTICIBHBIX (DAKTOB U SIBJICHUII;

BBI6I/IpaTI) OCHOBaHHA U KPUTCPUUN IJIA KHaCCI/Iq)I/IKaHI/II/I B€IICCTB U XUMHUYCCKHUX peaKuHﬁ;

YCTaHABJIMBATb NMPUIUHHO-CJICACTBCHHLIC CBA3HU MCIKAY U3YyYaCMbIMU SIBJICHUAMU,



CTPOUTH JIOTUYCCKUC PaACCYKACHUA (I/IHI[YKTI/IBHLIC, ACAYKTHUBHBIC, II0 aHaJIor I/II/I), BBIABJIATH
3aKOHOMCPHOCTH H TIPOTUBOPCUMUSA B paCCMATPUBACMBIX SABJICHUMX, (l)OpMy.]'II/IpOBaTL BBIBOAbI H
3aKJIFOUYCHUA,

MIPUMEHATH B MPOIIECCe TIO3HAHUS, UCIIOIB3YeMble B XUMHUHM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
MpeoOpa3oBEIBATE MOJENbHBIC TPEACTABICHHS — XMMHAYECKHI 3HAaK (CHMBOJ) 3J€MEHTa, XUMHYECKas
¢dopMyna, ypaBHEHHE XUMHUECKOHN peakluy — MPU PEIICHIH YI€OHBIX TO3HABATEIbHBIX U MPAKTHIECKAX
3a/a4, MPUMEHATh Ha3BaHHBIE MOJENbHBIC NPEICTABICHUS ISl BBISIBICHHAS XapaKTEPHBIX MPHU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMHUIECKHUX PEaKIINi.

2) 6a30BbIe HCCIEN0BATEILCKHE HeHCTBHS:
BJIaJICTh OCHOBAMH METO/IOB HAyYHOTO MO3HAHWYSI BEIIECTB U XUMHUYCCKUX PEAKIIHIA;

(hopMyTUpPOBaATh IETH U 33/1a4H UCCIETOBAHMS, NCIIOIh30BATh ITOCTABIEHHBIE M CAMOCTOSATEIHHO
chopMynmMpoBaHHBIE BOMIPOCH B KadecTBE WHCTPYMEHTA TO3HAHWS W OCHOBBHI s (HOPMHUPOBaHUS
TUTIOTE3bI 110 POBEPKE MPABUIHHOCTH BHICKA3BIBAEMBIX CYKICHUII,

BJIAaJCTh HABBIKAMH  CAMOCTOSITENBHOIO  IUIAHUPOBAHUS M MPOBEACHUS  YYEHHUECKUX
IKCIIEPUMEHTOB, COBEPIUCHCTBOBATH YMEHHUS HAOMIOAAaTh 3a XOAOM IPOLECCa, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €r0 Pe3yibTaT, POPMyIHUPOBATh 00OOLICHNS M BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
PEe3yIbTAaTOB HCCIIEI0BAHUS, COCTABIIATE OOOCHOBAHHBINA OTYET O MPOJEIAaHHON paboTe;

npruoOpeTaTh OMBIT YUYEHHYECKOH MCCIIEOBATEIbCKOM U MPOEKTHOW AEATENLHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY MOWCKY METOJOB PEICHMs MPaKTUYEeCKUX 3ajad,
IIPUMEHEHUIO PA3JIMYHBIX METOA0B ITO3HAHHUS.

3) pabdota c undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAaX HH(opmanuu (Hay4yHO-TIOMYJIApHAs JHUTEpaTypa
XHUMHYECKOT0 COIEpKaHus, CIIpaBOvHble ocoOusi, pecypcesl MHTEpHEeTa), aHanu3upoBaTh HHGOPMALIUIO
PasIMYHBIX BUAOB M (QOpPM IPEACTABICHUS, KPUTHYECKH OLEHHWBAaThb €€ JOCTOBEPHOCTh U
HENPOTUBOPEYNBOCTD;

(bopMyIMpoBaTh 3aPOChl U IPUMEHSTH Pa3IMYHbIE METOBI IPH IOMCKE U 0TOOpe MHPOPMALIUH,
HEOOXOIUMOH [UIs BBIIIOJHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HWCIONB30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATHBHBIX ~TEXHOJIOTHH H
Pa3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BEIOMPATh ONTUMAITBHYIO QOPMY MpeCTaBIeHUs] HHPOPMALIUH (CXEMBI, TPaQUKH,
JarpaMMbl, TaOJHIIbI, PUCYHKH H APYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KaYeCTBE CPEACTBA NMPH padOTe ¢ XMMHUUYECKOH MH(OpMarmen:
NPUMEHATH MEKIpeIMeTHble ((pU3MYecKne M MaTeMaTH4ecKHe) 3HaKW W CHMBOJBL, (HOpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpeO6paBOBI)IBaTI) 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIIAAHOCTHU.
OB.]'[a}IeHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMU }IeﬁCTBHHMI/I:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TEeMbl B XOJ€ JAuajora W/WIH JUCKYCCHUH,
BBICKA3bIBaTh WJeH, (DOPMYIMPOBATh CBOW IPEIJIONKECHHUS OTHOCHUTEIBHO BHITIOJHEHUS TMPEATI0OKESHHON
3a7a4H;

BBICTYyIIaTb C HpeBCHTaHHefI PE3YyJIbTAaTOB II03HABATEIIFHOM ACATCIIBHOCTH, IIOJYUYCHHBIX
CaMOCTOATCIIbHO HJIM COBMECTHO CO CBCPCTHUKAMHU IIPU BBIIIOJIHCHHUU XHWUMHUYCCKOI'O 3SKCIICPUMCHTA,
HpaKTI/I‘leCKOﬁ pa6OTBI 10 UCCJIICA0OBAHHUIO CBOICTB HN3y4aCMbIX BCHICCTB, pCaiu3aliuu yqe6Hor0 IMPOCKTa



u (bOpMy.TII/IpOBaTB BBIBOABI IO pE3yJIbTaTaM HpOBeI[éHHLIX I/ICCJ'IGI[OBaHI/Iﬁ HyTéM corjiaCoBaHuA HO3HL[HI>1
B X0A€ 06C}’)K}_'[€HI/I$I 1 00OMEHA MHEHUSIMH.

Ogianenue YHUBEPCAJIbHBIMHA PEryJIsTUBHBIMU JedCTBUAMU:

CaMOCTOSITENBHO MJIaHUPOBATh U OCYLIECTBIISATH CBOIO MIO3HABATEIBHYIO JIEATENBHOCTD, ONPEAETAst
e€ 1enu ¥ 3324k, KOHTPOJIMPOBATh U IO Mepe He0OX0AUMOCTH KOPPEKTUPOBATH MPEJIaraeMblii aITOPUTM
JEHCTBUI MIPH BBHIITOJTHEHWH Y4EOHBIX M HUCCIIEAOBATEIbCKUX 33/1a4, BBIOMpaTh Hanbosee 3PEeKTHUBHBIN
CIOCO0 MX PEIIeHHUs C YUETOM MOJTyYeHNsT HOBBIX 3HAaHUH O BELIECTBaX U XMMUYECKUX PEaKLIUIX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH ACATSIBHOCTH Ha OCHOBE caMOaHalIM3a U CaMOOILICHKH.

INPEJMETHBIE PE3YJIbTATBI

10 KJIACC
IIpeameTHBIE pe3yabTaThl OCBOCHUS Kypca «Opranndeckas XUMUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TMPEICTABICHUH O XUMHYECKON COCTABIAIONIEH ecTeCTBEeHHO-HAydYHOU
KapTHHBI MUPA, POJIM XUMHHU B [TO3HAHUH SIBJICHUI MPUPOABI, B (POPMUPOBAHUHN MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHOH TPaMOTHOCTH, HEOOXOAWMOW AJISl pPELICHUs NPAaKTHUYECKUX 3a1ad U
9KOJIOTMYECKH 000CHOBAHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHOM Cpene;

BJIaJICHUE CUCTEMOM XUMHWYECKUX 3HAHHM, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIINE TOHITHUS
(XMMHUYECKHI ~ DIIEMEHT, aToM, OJJIEKTpOHHAas o00oJIoYka aroMa, MOJIEKyJa, BaJICHTHOCTb,
3JIEKTPOOTPHIIATEIIBHOCTh, XUMHUECKasi CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpaléHHas),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIN OO0BEM, YIJICPOAHBIN CKeleT, (yHKIMOHANbHAs TpYyIIa, pajukal,
M30MEpUsi, U30MEPBl, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOJA U a30TCOACpXKALINE
COEJIMHEHVS, MOHOMED, IOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOIIEKYIIIPHBIE COEIUHEHUS ), TEOPUU U
3aKOHHI (TEOpHsI CTPOCHUS OpraHuveckux BemiecTB A. M. byTiepoBa, 3aK0oH COXpaHEHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3bIK XHMHH; MHPOBO33PECHUYECKHE 3HAHUS, JIEKAalllue B OCHOBE
MOHUMAaHUSl TPUYMHHOCTH W CHUCTEMHOCTH XUMHYECKHX SBJICHUN, (aKTOJIOTUYECKHE CBEJEHUS O
CBOICTBAax, COCTaBe, MOMYYSHHH W 0€30IaCHOM HCIOIh30BAHUH BaKHEHIIINX OPTaHUYECKHUX BEUIECTB B
OBITY ¥ IPAaKTHYECKON JESITeThHOCTH YEIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBISATh XapaKTCPHbIC MPU3HAKH IOHITUN, YCTaHABIWBATh HMX
B3aMMOCBS3b, MHCIIOJIB30BAaTh COOTBETCTBYIOLIME IMOHATHUS MpPU ONHMCAHUU COCTaBa, CTPOEHUA U
MPEBPAILEHUI OPraHUYECKUX COETMHEHHUI;

cOPMHUPOBAHHOCTh YMEHHH UCIIOJIL30BaTh XUMHYECKYI0 CHUMBOJIMKY JJISI  COCTAaBIICHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHOW) (OpPMYNl OpPraHUYECKUX BEIISCTB U
YPABHEHUI XMMMUYECKUX PEAKLUMH, H3rOTABIMBATH MOJEIM MOJIEKYJ] OPraHWYECKHMX BELIECTB IS
WJUTFOCTPALMX UX XUMHUYECKOIO U IPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpMHUPOBAHHOCTH YMEHHI YCTaHABINBATH IPUHAICKHOCTh U3YUEHHBIX OPIraHUYECKUX BEIIECTB
M0 MX COCTAaBY M CTPOCHUIO K ONpEeAEIEHHOMY KJIacCy/TpyIine COeAMHEHUH (YriIeBOJOPOAbI, KUCIOPOA
a30TCoJIepXKallie COEIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEAMHEHMS), JaBaTb MM Ha3BaHUS 11O
cucremarndeckoii Homenknatype (IUPAC), a takxke nmpuBOIUTH TpUBHAJIbHBIE HAa3BaHHUSA OTAEIBHBIX
OpraHMYECKUX BEIIECTB (ITWIIEH, NPONMJIEH, aueTWIeH, OJTWICHIJNKOIb, TJHUIEPHH, (EHOI,
dopmanbaeru, amneTalplerdl, MypaBbHHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, (PPYKTO3a, Kpaxmal, IeJUII103a, IIIUINH);

c(OpMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUIbl XUMUYIECKOM CBSI3M B OPraHUYECKUX COEIMHEHUAX
(oouHApHBIE U KpaTHBIE);



C(l)OpMI/IpOBaHHOCTI) YMCHHA NPUMCHATH MOJIOKCHUA TCOPHUU CTPOCHUA OPraHNYCCKUX BCUICCTB A.
M. ByTJ'IepOBa JJIsL OOBSCHEHHS] 3aBUCUMOCTH CBOWCTB BCHICCTB OT HUX COCTaBa U CTPOCHUA; 3aKOH
COXpPAaHCHHUA MACChI BEIICCTB,

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAaB, CTPOCHUE, (PU3MYECKHE U XUMHUYCCKHE
CBOMCTBA TUIIMYHBIX IPEACTABUTEIICH PA3IMUHBIX KIIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, dTHJICH,
MPOMWIICH, aneTwieH, Oytamauen-1,3, metmnOyraaunen-1,3, OeH307, METaHON, 3TAaHOJ, STHICHTIUKOJNb,
TIMNEpUH, (EHOJ, aleTallbJer ], MypaBbHHAS M YKCYCHasl KHCIIOTHI, TJIFOKO3a, KpaxMal, IeJUTI0J03a,
aMHHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIy HUMH YpPaBHCHUSMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI C UCTIONB30BAHUEM CTPYKTYPHBIX hopMyIT;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTEepU30BaTh HCTOYHHKH YTIIECBOJOPOJHOTO CHIPbS (HE(TH,
NPUPOJHBIA Ta3, Yrojb), CIOCOOBI WX TMEpepadOTKH M MPaKTHIECKOe MPHMEHEHHUE TPOIYKTOB
epepadoTKY;

c(OpPMHUPOBAHHOCTh yYMEHHUH MPOBOJUTH BBIYMCICHUS 1O XWMHYECKHUM YypaBHEHHUSIM (Macchbl,
00bEMa, KOJMMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIWU IO HM3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 HCXOAHBIX BEIIECTB WM MPOAYKTOB pPEaKIIlN);

c(hOpMUPOBAaHHOCTh YMEHHUM BJIAJIETh CHUCTEMOW 3HAHMHW OO0 OCHOBHBIX METOJaX HAYYHOI'O
MO3HAHMS, MCIOJB3YEMbIX B XMMHHM NPHU M3YyYCHUHM BEUICCTB U XUMHYCCKHUX SBJICHUI (HaOItoncHHUE,
U3MEPCHHE, SKCIICPUMEHT, MOJCIMPOBAHKE), HWCIOJIB30BATh CHCTEMHBIC XWMHYCCKHE 3HAHHS IS
MIPUHATHS PEUIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaLIMIX, CBA3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHUH COOMIOJaTh IpaBUia IOJB30BAHMS XUMHUYECKOH MOCYyIOH H
nabopaTopHBIM O0OpYZOBaHKMEM, a TaKKe IpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKUUSMH IO BBIIIOJIHEHUIO TA0OPAaTOPHBIX XUMHYIECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTH YMEHUH IUTAHUPOBATH U BBIIOIHATH XUMUYECKUI SKCIIEPUMEHT (TIpeBpaILeHUS
OpPraHUYECKUX BEILECTB MIPU HATPEBAaHHUM, MOIYUYCHHE 3TUICHA U U3yYCHHE €r0 CBOMCTB, KaUeCTBEHHbIC
PEeaKIMu OPraHMYECKUX BEIECTB, JCHATypauusi OCJIKOB NMPH HAarpEeBaHWH, LIBETHBIC PEaKLUUH OENKOB) B
COOTBETCTBHHU C NpaBHJIAMHU TEXHUKU O€30MACHOCTH NPH OOpalleHHH C BEIECTBAMH U J1a0OPaTOPHBIM
000pyIOBaHHEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOIO IKCHEPUMEHTa B (OpMe 3allMCH ypaBHEHHM
COOTBETCTBYIOIIMX Peakuuii U (OPMyJIUPOBATh BEIBOABI HA OCHOBE 3THX PE3yJIbTAaTOB;

chOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAJM3MPOBaTh XHMHYECKYI0 HWH(OPMAIIHUIO,
MOJTY9YaeMyI0 U3 pa3HBIX HCTOYHUKOB (CpeicTBa MaccOBOW MH(popManyu, MIHTEpHET U IpyTuX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBUJIa KOJOTUYECKH I1€JIECO00Pa3HOro TMOBEJACHHS B
OBITY U TPYIOBOM NEATETHHOCTH B IENSAX COXPAHEHHS CBOETO 3JI0POBBS M OKPYXKAIOMIEH MPUPOIHOM
Cp€abl, OCO3HaBaTb OMNACHOCTH BOSﬂeﬁCTBHH Ha JXUBBIC OPraHU3MbI OHpeZ[eHéHHLIX OpraHu4eCKux
BEIICCTB, MOHWUMAas cMbIcH mnokazatens I[IJAK, mosicHATH Ha mpuMepax CcrnocoObl YMEHBIICHHS |
MPEJOTBPALIEHU UX BPEITHOTO BO3JEHCTBUS HA OpPTraHK3M YEJIOBEKA;

JJIA O6y‘laIOH_[I/IXC$I C OrpaHUYCHHBIMH BO3MOKHOCTAMU 300POBbsA: YMCHHUC NNPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHNUA BCHICCTB U XUMUUCCKUX HBHGHHﬁ;

JUTSL CIIETIBIX U CNIA00BUISIINX 00YHYaIOMIMXCS: YMEHUE UCTIONIb30BATh PENbe(YHO-TOUCUHYIO CUCTEMY
o0o3navyenuit JI. Bpaiins qys 3anucu XuMuUdecKux Gopmyi.

11 KJIACC
IIpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudecKasi XuMHUsD OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEJICTABICHUNA: O XWMHUYECKOH COCTABISIOMICH €CTeCTBEHHO-HAYYHOM
KapTHHBI MUPA, POJIM XUMHH B [TO3HAHUU SIBJICHUH MPUPOABI, B ((OPMUPOBAHUU MBILUICHHUS U KYJIBTYPbI



JTUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM ISl pEUICHHS MPAKTUYCCKHX 3ajad U
JKOJIOTHYECKH 0O0OOCHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO M ITPUPOJTHON CPE/IE;

BJIQJICHWE CHCTEMOW XWMHYECKHX 3HAHWHA, KOTOpas BKIIOYAET: OCHOBOIIONATAIOIINE TOHSITHS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpDHBIH 00BEM, BAJIEHTHOCTB, AIIEKTPOOTPUIATENFHOCTh, CTETICHb OKHCIICHHS, XUMHYECKas CBSI3b
(KoBasleHTHAas, MOHHASA, METAJUIMYECKasi, BOMOPOIHAsN), KPUCTAIIMYECKAs PEIETKa, THITHI XUMHUYECKIX
peaxiuii, pacTBOp, AIIEKTPOIUTHI, HEAEKTPOIHTHI, IJIEKTPOIUTHYECKAS IAUCCOIHAINS, OKHCIHTEIND,
BOCCTaHOBUTEIb, CKOPOCTh XMMHUYECKOW PEaKINH, XUMHUUECKOE PAaBHOBECHE); TEOPHH U 3aKOHBI (TEOPH
3JEKTPOIUTHYECKON TUCCOMAINK, TTepuoandeckuit 3akoH 1. 1. MeHieneeBa, 3aKOH COXpaHEHUSI MacChl
BEIIEeCTB, 3aKOH COXPAaHEHUS W TPEBPAIEHUS YHEPTHH IPH XUMUYECKHX PEakIusax), 3aKOHOMEPHOCTH,
CHUMBOIIMYECKHH S3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHNUS, JISKAIHEe B OCHOBE TOHUMAHUS IPHYUHHOCTH
Y CHCTEMHOCTH XMMHYECKUX SIBICHUH, (DaKTOIIOTHYECKUE CBEACHHUS O CBOWCTBAX, COCTABE, IMMONYICHUHU U
0e30MmacHOM HWCIOJB30BAaHUHM BAKHEWITNX HEOPTaHMYECKWX BEIIECTB B OBITY M IPaKTHIECKOH
JIeATeTLHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHMH BBISBIISATH XapaKTEPHbIC NPU3HAKK MOHATHH, YCTaHABIMBAaTh HX
B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS NPU ONHUCAHUN HEOPTaHUMYECKHUX BEIIECTB U UX
MpEBPALLECHUA;

c(OpMHUPOBAHHOCTh YMEHHI HCIIONB30BATh XUMHUYECKYI0 CUMBOJHKY JUIsI COCTaBICHHS (POPMYIT
BEIIECTB U ypaBHEHUI XUMUYECKUX peaklui, cucreMatuueckyto HomeHknarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTHEIbHBIX HEOPraHMYECKUX BEIECTB (yrapHbI Tra3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTb, HeraléHast U3BECTb, INTHEBAsI COJA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMCHHUU ONPEJCIATh BaJCHTHOCTh M CTENCHb OKHCICHHS XUMHUYECKHX
9JIEMEHTOB B COCIWHEHHUSX PA3IUYHOIO COCTaBa, BHUJ XHUMHYECKOW CBs3M (KOBaJeHTHas, HOHHAs,
MeTaJUIMYeCcKasi, BOJOPOAHAS]) B COCIMHEHUAX, THI KPUCTALTUICCKON PEHIETKH KOHKPETHOTO BEIECTBA
(aToMHasi, MOJIEKYJISpHAs, WOHHAs, METa/UIMYeCKas), XapakTep Cpeasl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COEJIMHEHUI;

c¢(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIWBATh MPUHAJICIKHOCTh HEOPTaHUYECKHX BEIISCTB IO HMX
COCTaBY K OIPEICIEHHOMY KJIACCY/TPYIIE COSAMHEHUH (IPOCThIC BEIIECTBA — METAJIBI M HEMETaJLIbI,
OKCH/JIbI, OCHOBaHHS, KUCJIOTHI, aM()OTEPHBIC THIPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHMH PacKpbIBaTh CMbICT Nepuouyeckoro 3akoHa . M. MenzpeneeBa u
JEMOHCTPHPOBATH €r0 CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTENIBHYIO U IPOrHOCTUYECKYIO (DYHKIINY;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh 3JCKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHToB 1-4 mepuomoB Ilepmommueckoit cucteMbl xuMudeckux 3neMmentoB JI. M. Menneneena,
UCIIOJIB3YSl TOHATHS «S-, P-, O-3JEKTPOHHBIE OPOHTAIN», «IHEPTETUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XUMUYECKHX JIEMEHTOB U X COeIMHEHUH 10 IEPHUO0/IaM | TPYTIIaM
[lepuonuueckoit cuctemsl xumuueckux 3nemeHToB /1. V1. Menneneena;

c(hopMUPOBAaHHOCTh, YMEHHM XapaKTepH30BaTh (OMUCHIBATH) OOIHME XHMHYECKHE CBOMCTBA
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB, TMOJATBEP)KIATh CYIIECTBOBAHME TEHETHYECKOW CBSI3H
MEXy HEOPTaHMIECKUMH BEIIECTBAMH C IIOMOIIBIO YPABHEHHUH COOTBETCTBYIONTUX XUMUUECKUX PEaKITHA;

c(OpMHUPOBAHHOCTh YMEHUSI KJIACCH(PUIIUPOBATH XUMHUUECKUE PEAKIIMY 110 PA3TMYHBIM MPHU3HAKAM
(amcity W cocTaBy peardpyroliux BEIIeCTB, TeIIoBoMYy 3((deKTy peakinu, H3MEHEHHIO CTeTeHei
OKHCJICHHS 3JIEMEHTOB, 00pPaTUMOCTH PEaKINH, yIaCTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh yYMEHUH COCTABJISITh YpaBHEHUS pEaKIUN pPAa3MYHBIX THUIOB, TOJHBIE U
COKpanIEHHbBIC ypaBHEHMUsI peaKInii HOHHOT'O OOMEHa, YUUThIBAs YCIOBUS, ITPU KOTOPBIX ATH PEAKIIUU UIYT
JI0 KOHIIA;



C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ MpOBOAUTH PCAKIUH, IMOATBCPIKAAIOIINC KauyeCTBCHHBIN COCTaB
PAa3IMYHBIX HCOPTAaHUYCCKUX BCIICCTB, pACIIO3HABATH ONIBITHBIM HYTCM HOHBI, MPUCYTCTBYIOIINEC B BOAHBIX
pacTBOpax HCOPraHNM4YCCKUX BCUICCTB,

c(hopMHUPOBaHHOCTh YMEHHUH PACKPHIBATh CYNTHOCTH OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINH
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO Oajanca dTHX peaKIni;

c(hOpMHUPOBAHHOCTh YMEHUH OOBICHATh 3aBUCUMOCTh CKOPOCTM XHWMHUYECKOH pEakIuud OT
pa3iauuHBIX (DAKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO
BosnetictBus (puHITHn Jle Ilarenne);

C(bOpMI/IpOBaHHOCTI) yMeHI/IfI XapaKTepru30BaTh XUMHUYCECKUEC TIIPOLICCCHI, JICKAIIUE B OCHOBC
IMPOMBIIIIJICHHOT'O ITOJIYyYCHUS cepH0171 KHUCJIOThI, aMMHaKa, a TaKXXe C(bOpMHpOBaHHOCTL HpeILCTaBHCHI/Iﬁ 00
O6HII/IX HaY4YHBIX NPUHIUIIAX U SKOJIOT'HYCCKUX HpO6J'IeMaX XUMHUYCCKOI0 MPOU3BOJACTBA,

c(hOpMHUPOBAHHOCTh YMEHHI MMPOBOIUTH BEIYUCICHHUS C UCIIOIB30BAHUEM TIOHSATHS «MacCOBast OIS
BEIIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHHH ra30B MPH XUMHUECKUX PEAKIUIX, MACChl BEIECTBA HIIH
00bEMa Ta30B MO M3BECTHOMY KOJIWYECTBY BELIECTBA, Macce MM 00BbEMY OJHOTO U3 YYaCTBYIOUIMX B
peaKkIMy BEIIECTB, TEIJIOBOTO 3(PQEeKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHHsT MacChl BEIIECTB,
NPEBPALICHUS 1 COXPAHCHUS SHEPTHH;

c(hopMHUPOBaHHOCTh YMEHHH COONIOAaTh TpaBWiIa TOJMB30BAaHHS XHUMHYECKOW TIOCYyIOH U
na0opaTopHBIM O0OpYZOBaHKMEM, a TaKKe IpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKLUSMH IO BBIIIOJIHEHUIO Ta0OPAaTOPHBIX XUMHIECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBITIONHATh XUMUYECKUH SKCIIEPUMEHT (pa3iioKeHue
NepOKCcHIa BOIOPOAA B IPUCYTCTBUHU KaTaIu3aTopa, ONpeAeeHue CPeabl PACTBOPOB BEILIECTB C IOMOLIBIO
YHHUBEPCAIBHOTO WHIMKATOPA, BIUSHHUE Pa3IM4YHbIX (PAaKTOPOB HA CKOPOCTh XHMHUYECKON PpEaKLHH,
peaKknuu HOHHOTO 0OMEHa, KaueCTBEHHbBIE PeakLuH Ha Cynb(daT-, KapOOHAT- ¥ XJIOPHUI-aHUOHBI, HA KATUOH
aMMOHMSI, PELICHNE 3KCIIEPUMEHTANBHBIX 3a/1a4 110 TeMaM «MeTtamuib» u «HeMeTamiby) B COOTBETCTBUH
C IpaBWJIAMH TEXHUKH 0€30MIaCHOCTH IPU OOPAILEHUH C BELIECTBAMH U J1a00paTOpHBIM 000PYIOBaHHUEM,
NPEACTABIATh PE3YIbTAaThl XUMUYECKOT0 KCIIEPUMEHTa B ()OpME 3alHMCU YPAaBHEHUH COOTBETCTBYIOLINX
peaxkuuii 1 GOPMyYIHPOBATh BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

cOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHaJIM3MPOBaTh XHMHYECKYI0 HWH(opMaImio,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpE/ICTBA MACCOBOM KOMMYHUKALMU, IHTEpHET U IpYyTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBHUJIa KOJOTHYECKH I1eJIECO00Pa3HOro TMOBEACHHS B
OBITY W TPYJIOBOM NEATEITHHOCTH B IIENSAX COXPAHEHHS CBOETO 3JI0POBBS M OKPYXKAIOMIEH MPUPOTHON
Cpe€abl, OCO3HaBaTh OMACHOCTH BOSHeﬁCTBHH Ha JXMUBBIC OpPTaHHU3MBbI OHpeJleJ'IéHHBIX BC€HOICCTB, ITIOHHUMas
cmbicn nokazarens [1/IK, moscHATh Ha mpuMepax crocoObl YMEHBIIEHUS U TPEIOTBPAILEHUS UX BPEIHOTO
BO3/ICMCTBUS HA OPTaHU3M YEJIOBEKA;

JUIA O6y‘laIOH_II/IXCH C OrpaHUYCHHBIMU BO3MOKHOCTAMUA 340POBbA: YMCHUC IPUMCHATH 3HAHU 00
OCHOBHBIX JOCTYITHBIX MCTOJaX MMO3HAHWA BCHICCTB U XUMUUCCKUX HBHGHHfI;

JUTSL CIIETIBIX M CNIA00BUISAIINX 00YUYaIOMIMXCS: YMEHUE UCTIONIb30BATh PENbe(YHO-TOUCUHYIO CUCTEMY
o0o3navyenuit JI. Bpaiins qys 3anucu XuMudecKux Gopmyi.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB




Ne HaumMmeHoBaH

n/ ue pasaeqos u  Beer
I TeM 0

NMpOrpamMMmsl

KonTpoabh
ble padoThI

IIpakTHyeck
ue padoThbl

JJIeKTpoHHBbIe (I (poBLIe)
o0pa3oBaTelibHbIe pecypchl

Paznen 1. TeopeTudyeckue 0OCHOBbBI OPraHUYECKOH XUMMHU

IIpenmeTt
OpraHNu4eCcKOn
XUMHH.
Teopus

11 CTPOEHHUS
OpPTaHHYECKUX
COCIMHEHUH
A. M.
byrneposa

Hroro no pazgeny

POIII
https://resh.edu.ru/subject/29/
10/

Pazpnen 2. YrieBoaopoasbl

[Ipenenbubie PolI

2.1 YTIICBOAOPO/IbI https://resh.edu.ru/subject/29/
— aJIKaHbI 10/
HenpenenbHbl
© POIII

2.2 FHICBOROPOIIH 1 https://resh.edu.ru/subject/29/
: QJIKCHBI, 10/
QJIKaJJCHBI,
QJIKMHBI
ApomaTtuueck POIII

2.3 ue https://resh.edu.ru/subject/29/
YIJIEBOJIOPOIBI 10/
IIpuponnsie
HCTOYHUKH PolI

2.4 YIJIEBOJI0OPO/IO 1 https://resh.edu.ru/subject/29/
B U UX 10/
nepepaboTka

Wroro no pazneny

Pazpnen 3. Kucinopoaconep:xauue opranndeckue coeJuHeHUsI

CrimpTsl.
denou

3.1

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

10/
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AJpaerunsl.

Kap6oHoBsie POII
3.2 KHUCIIOTBL 7 1 https://resh.edu.ru/subject/29/
CIoXHEBIE 10/
3¢hupHI
POII
3.3 VrieBost 3 1 https://resh.edu.ru/subject/29/
10/
Uroro no pa3neny 13
Pa3znen 4. A3oTcoaep:kaiiue opraHudeckue coeTuHeHus
AMWHEIL. PoOII
4.1 AMUHOKHCIIOT 3 https://resh.edu.ru/subject/29/
bl. benku 10/
Uroro mo paznemy 3
Paszpnen S. BeicokoMoJIeKyIsIpHBIC COCAUHEHUA
[Inactmacchsl. PolI
51 Kayuykwu. 2 https://resh.edu.ru/subject/29/
BonoxkHa 10/
Hroro mo pasneny 2
OBLIEE
KOJIMYECTBO
4 2 2
YACOB IIO 3
[MNPOI'PAMME
11 KJIACC
N HaumenoBan  KoaudecTBo yacon
H/' ue pa3iesioB u DJIeKTpoHHBbIE (U (poBLIE)
TeM Beer  Kourpoibn IpakTHyeck o0pa3oBaTeJbHbIC PeCypChl
n NMPOrpaMMbl 0 bI¢ paﬁOTbl ue paﬁOTLI

Paznen 1. TeopeTuueckne 0CHOBBI XMMUH

Crpoerue
aTOMOB.
[Tepuonuuecku
1.1 ¥ 3aKOH U
[Tepuonuuecka
sl CHCTeMa
XHMHYSCKUX

3JeMeHTOB /.

POIII
https://resh.edu.ru/subject/29/
11/
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n.
Menneneena
e o
1.2 Beectsa. 4 https://resh.edu.ru/subject/29/
MHoroobpasue 11/
BEILIECTB -
X ecKue POl
1.3 HMITECH 6 https://resh.edu.ru/subject/29/
peakunu
11/
POIII
HUroro no pazueny 13 https://resh.edu.ru/subject/29/

Paznen 2. Heopranuyeckasi XuMust

11/

POIII
2.1 MeTtabl 6 https://resh.edu.ru/subject/29/
11/
POIII
2.2 Hemeramisl 9 https://resh.edu.ru/subject/29/
11/
CBs3b
HEOPTaHHYECK POII
2.3 HX U 2 https://resh.edu.ru/subject/29/
OpPraHHYECKUX 11/
BEIECTB
HUroro mo paznemy 17
Paznea 3. Xumus 4 ;KU3HL
x POIII
3.1 ML 4 https://resh.edu.ru/subject/29/
JKU3Hb
11/
I/ITOFO 110 paszxeny 4
OBIIEE
KOJIMYECTBO 34
YACOB IIO

[NPOI'PAMME
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