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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHHU Ha YpOBHE cpeaHero oduiero oOpa3oBanus pazpadoraHa Ha ocHoBe DexepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepamnumy, TpeOOBaHUN K pe3ylibraTaM
ocBocHHs (pemepanbHO 00pazoBarenbHOM MporpaMMbl cpemHero obmiero obpazoBanus (POII COO),
npeacTaBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpaszoBarenbHoM ctanaapte COQO, ¢ yuérom Konnenmuu
npernojaBanusi y4eOHOro mnpenmera «XuMHUsS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit ®denepannu,
pean3yIoUIMX OCHOBHBIE 00pa3oBaTeibHbIe MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTHS
BocnuTanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IIpasurenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOIXOMIOB K pa3pa0OTKe MPOTrpaMMbl 10 XUMUH, K OMPEISICHUI0 OOIIeH CTpaTeruu oOydeHus,
BOCIIUTAHUS U PAa3BUTUs OOy4arOIIMXCs CpeAcTBaMu ydeOHoro mpenmera «Xumusi» s 10—11 kimaccoB Ha
0a30BOM ypoBHE cocTaBmwin KoHuentyaiabHbeie nosiokeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJIEH,
COZIepIKaHus, pe3ylIbTaToB 00y4eHHs U TPeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

Xumuueckoe o0pazoBaHue, MMOy4aeMOe BBITYCKHUKAMH 00111e00pa3oBaTeIbHON OpraHu3alnu, SBiseTcs
HEOThEMJIEMOM 4YacTbio HX oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAOIIMM JTAallOM peajHu3aluyd  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYLIUX LEIOCTHON CUCTEME XMMHUYECKOTO
o0Opa3oBaHMsl. DTH IEHHOCTH KACAIOTCS TIO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH
KYJBTYpbl YEJIOBEKAa, a TAK)KE IKOJIOIMUYECKH OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO M IPHUPOIHON
cpene. Peanmsyercss xumuueckoe oOpa3zoBaHHE OOYYaIOIIMXCS HA YpPOBHE CpeIHEro oOIero oopa3zoBaHUs
cpeacTBaMH y4eOHOTo npeaMera « XuMHs», CoaepKaHue U MOCTPOCHUE KOTOPOI'o OIPE/IEeeHbl B IPOrpaMMe o
XUMHU C Y4€TOM Crenu(UKH HAyKH XUMHUH, € 3HAYCHHs B MO3HAHWU NPHUPOIBI U B MATePHAIBHOW YKU3HU
obmiecTBa, a TaKke ¢ y4€TOM OOMMX WeNedl M NPUHIUIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE COCTOSHHE
cUCTeMBI cpefHero obmero oopazosanus B Poccuiickoii denepanmu.

XUMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0CcOOYI0 poJib B COBPEMEHHON LIMBUIN3ALIUHY, B
CO3/1aHMU HOBOHM 0a3bl MarepuanbHON KylbTypbl. OHa BHOCUT CBOH BKJIaJ B (hOPMHUPOBAHHUE PALMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHHE IIEIOCTHOTO TMPEACTABICHUS 00 OKpPYXKAIOIIeM MHpEe KaK O EIWHCTBE
NPUPOABI U YeNIOBEKa, KOTopoe (OpMHUpPYeTCs B XMMHUH Ha OCHOBE IMOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’)KaIOILIEr0 MHMpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOEHHUEM BEILIECTB, MX CBOWCTBAMU M BO3MOKHBIMU
o0nacTMU IPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JPYITMMHM €CTECTBEHHBIMHU HayKaMH, XMMHMs CTajla HEOThEMJIEMOH YacTbiO
MHUPOBOI KYJIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO Tpyda M >KM3HM KaXJ0ro ujeHa oOliecTBa.
CoBpemeHHasi XMMHUsl KaK HayKa CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBiieHa Ha pELICHHE
m100aNbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI YEIOBEYECTBA — CHIPHEBOM, OJHEPreTHUECKOW, MHUIIEBOM,
9KOJIOTUYECKOM 0€30M1aCHOCTH U OXPaHBbI 3710POBbS.

B coorBerctBUM ¢ oOmMMHU LENIMU W OPUHLUIIAMU CpeJHEro oOIiiero oOpa3oBaHMs CONEp)KaHUE
npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi YpOBEHb HM3Y4YEHMs]) OPHMEHTHPOBAHO IPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOATOTOBKY OOYYarolIuXcs, HEOOXOAMMYI0 UM [IJIsi BBIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIIEUIHOTO BKJIIOYEHHUS B KU3Hb COLMYyMA, IIPOAOJDKEHUSI 00pa30BaHMs B PAa3IMYHBIX 00JacTiX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisonMy IpeaMeTa «XuMus» sBISIoTCs 6a30Bble Kypebl — «Oprannyeckas xumus» u «Oomas u
HEOpraHUYecKass XUMUSI», OCHOBHBIM KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH:
CUCTeMa 3HAHWU O HEOPraHWYeCKOW XMMHHU (C BKJIIOYEHMEM 3HAaHUW M3 OO0IIed XWMHH) U OpraHMYecKOM
xumun. QopMHUpOBaHME NAHHOW CUCTEMbl 3HAHUN TNpPU M3YYEHHM MpeaMeTa oOecrneyrmBaeT BO3MOXHOCTH
PaccMOTpEHHsI BCETO MHOTO0Opa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHSTUN, 3aKOHOB U TEOPUM XUMUH.

CrpykTypa comepxkaHusi KypcoB — «Opranumdeckas xuMus» u «OOmas M HeopraHuueckas XUMHUSD)
chopMupoBaHa B porpaMMe MO0 XMMHUU Ha OCHOBE CHCTEMHOTO IMO/X0/a K U3yYEHHI0 y4eOHOro marepuana u
00ycJIoBJI€Ha UCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUI Ha OMNpeNeaEHHBIX TEOPETHUUYECKHUX YPOBHSIX.
Tak, B Kypce OpraHn4eckoil XMMHUU BEIIECTBA pacCMaTpUBAIOTCA HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHHUS
OpraHMYECKHX COEIMHEHUH, a TaKKe Ha YpPOBHE CTEPEOXMMHUYECKUX M D3JIEKTPOHHBIX MPEICTaBICHUN O
cTpoeHuu BeuiecTB. CBefeHNs] 00 M3y4aeMbIX B Kypce BEUIeCTBaX AAIOTCS B Pa3BUTHH — OT YITIEBOAOPOAOB IO
CIIO)KHBIX OWOJIOTMYECKM aKTHUBHBIX CO€IMHEHUH. B Kypce opraHmdeckoidl XUMHHM TOIY4arOT pa3BUTHE
chopMUpOBaHHbIE Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs [E€pPBOHAYAJIbHBIE MPEACTABICHUS O
XUMHYECKON CBsI3M, KiIacCHU(PHUKAIIMOHHBIX IpHU3HAKaX BEUIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHUS, O XMMUYECKOU PeaKIuu.



[Tog HOBBIM yIJIOM 3peHHS B IpeAMeTe «XUMHsS» 0a30BOTO YPOBHS pacCMaTpHBACTCS W3YYECHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs TEOPETUICCKHIA Marepral i (PaKTOJIOTHUECKUE CBEICHUS O BEIIECTBAX
U XUMHUYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas W HeopraHWdYecKash XUMHs» OOydJaromIuMCs
NPEIOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE IIEPUOJUYECKOTO 33aKOHA C OOIMICTEOPETUYECKUX U
METOJIOJIOTHYECKUX TO3UIMHA, TIyOKe TIOHATh HCTOPHYECKOE HM3MEHEHWE (YHKIMIA 3TOro 3aKOHa — OT
0000611aronIeit 10 00BACHAIOMIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUWI O BAKHEHINTNX BEUIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAaX U MPUMCHCHUH, a
TaKXKe 0 XUMUYECKHX PEaKIHUAX, UX CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHMS TOTONHseTcs B Kypeax 10 u 11
KJIACCOB JJIEMEHTAMHU COACPIKaHUS, UMEIONIMMHU KYJIbTYPOJIOTHYCCKHI U MPHUKIIAIHON XapakTep. DTH 3HAHHS
CIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3M XUMHH C IPYTUMH HAayKaMH, PACKPBIBAIOT €€ POJib B TIO3HABATEIHLHON
U MPAKTHYECKON NIESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBaKEHHUSI K IPOIECCY TBOPYECTBA B
o0JIaCTH TEOPHH W TPAKTHYECKUX MPHUIOKECHUH XUMHH, IOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJEMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICINBAThH
UHQPOPMAITUIO U TIPUMEHATH €€ JUIS TIONOJHEHUS 3HAHUHN, PEIICHHUS MHTEIUICKTYAIbHBIX U SKCIICPUMEHTAIbHBIX
UCCIICIOBATENIbCKUX 3a/lad. B 1enoM cojepikanue yd4eOHOro npenmera «XHMHUs» JaHHOTO YPOBHS U3y4YCHHS
OPUCHTUPOBAHO Ha (opMUpoBaHHE Y OOYYAIOIUXCS MHUPOBO33PEHYECCKOM OCHOBBI Ui T[OHHUMAaHUS
¢mwiocohckux uUACH, TaKUX KaK: MarepuajbHOE EIMHCTBO HEOPraHWYECKOr0 M OPraHUYecKoro MHpa,
00YCIIOBIIEGHHOCTh CBOWMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MMO3HABAEMOCTH NMPUPOIHBIX SBICHUH ITyTEM
AKCIIEPUMEHTa W PEIICHUS TPOTUBOPEUUN MEXKAYy HOBBIMU (aKTaMH M TEOPETHYCCKUMH IPEIINOCHUIKAMH,
OCO3HAHHE POJIM XUMHH B PELHICHUU SKOJOTHYECKUX MPOOJIeM, a TaKKe MPOoOIeM COSPEeKEHHS SIHEPTETHUCCKUX
PECYPCOB, CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTEPUAIOB.

B mane pemieHust 3a1a4 BOCIIUTAHUS, PA3BUTHS U COLIMATM3AIMH O00yJYarOIIUXCs IPUHSATHIC IPOTPaMMOK
110 XMMUH TOIXOJIbl K ONPEACICHUIO COACPIKaHUS U TIOCTPOCHHS MPEIMETa MPEayCMaTpUBaOT (GOPMUPOBAHHE
YHUBEPCAIBHBIX YYCOHBIX JICHCTBHN, UMEKOIIMX 0a30BO€ 3HAYCHHE Ui PA3JIMYHBIX BUJOB JCSTEIBHOCTU:
perieHus mpooaeM, MOoUcKa, aHaimu3a U 00pabOTKM MH(OpMAIMU, HEOOXOAMMBIX JJIs MPUOOPETEHUS OIbITA
NPaKTUYECKOW U MCCIICI0BATEIILCKOM IEATEILHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUH XHUMHHU.

B mpakTuke npenojaBaHusi XUMHUA KaK Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa30BaHWs, TaK U Ha YPOBHE
cpemHero o0Imero ooOpa3oBaHUs, MPH ONPEACICHUU COACPIKATCIBbHOW XapaKTePHCTUKU IIeNCH H3ydeHUs
npeaMeTa HalpaBICHUEM MEPBOCTENEHHOW 3HAYMMOCTH TPATUIIMOHHO NpU3HAETCs (opMHUpOBaHHE OCHOB
XUMHYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTHUECKON NeATeIbHOCTH YEIOBEKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyIbTypbl. C METOIUYECKON TOYKU 3PEHHUs TaKOH MOIXOJ K OMpPEIeIeHUIO
HeNnel u3ydeHus mpeaMeTa sIBISeTCs BIIOJIHE ONPaBIaHHbBIM.

CornacHo JaHHOW TOYKE 3pPEHHs TIIaBHBIMU IENSIMHU M3y4eHHs TpeaMeTa «XUMHs» Ha 0a30BOM YpOBHE
(10 —11 xu1.) IBASFOTCS:

e (opmupoBaHHE CHCTEMbl XMMUUYECKUX 3HAHUN KaK Ba)KHEHIEH COCTaBISIIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUPa, B OCHOBE KOTOPOW JieXaT KIIOYeBbIe MOHATHS, (yHIaMEHTANbHbBIE 3aKOHBI U TEOPUU
XUMHUHM, OCBOCHHME S3bIKa HAayKd, YCBOCHHE W TIOHMMaHHE CYIIHOCTH JOCTYIHBIX OOO0OIIeHHI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHMe M pa3BUTHE MPEACTABICHHA O HAYYHBIX METOJaX TMO3HAHUS BEIIECTB U XUMHUYECKUX
peaxiuii, HeOOXOAUMBIX TSl TPHUOOPETEHUSI YMEHHI OPHEHTHPOBATHCSA B MUPE BEIIECTB U XUMUYECKUX
SBIICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON U TOBCETHEBHOM JKU3HH,

® pa3BHUTHE YMEHUU U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMOACHUEM U OOBSICHEHHEM XMMHYECKOTO
HKCIEPUMEHTA, COOIOCHUEM TIPAaBHII OE30MaCHOT0 OOpAIIeHHsI ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxarenbHasi XapakTepUCTUKA IeJield U 3a7ad U3y4eHusl IpeMeTa B MporpamMmme 1o
XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerofHsi B MpenojaBaHUM XUMHH B OOJNbIIEH CTENeHU OTHAETCS MPEANOUTEeHUE MPAKTUIECKOM
KOMITOHEHTE COJIep)KaHUsl OOyueHUs, OPMEHTHUPOBAHHOW Ha IMOJATOTOBKY BBHIMYCKHHKA OO0IIE0Opa3oBaTenbHOM
OpTraHM3aIfy, BIA/ICIONIEr0 He HAOOPOM 3HAHUH, a (YHKIIMOHATBHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHUSIMH aKTHUBHOTO TIOJYyYeHUS 3HAaHUU U MPUMEHEHUS X B PEANbHOMN >KU3HU JJISl PEUICHUS MPAKTUYECKUX
3a1ad.

B cBs13u ¢ 5TUM TIpH U3yYeHUH TpeaMeTa «XUMHUS» JOMUHUPYIOIIee 3HaueHHue MPHOOPETaI0T TaKKue eNu
U 3a71a4M, KaK:

ajanrtanus OOydJaloluXcs K YCIOBUSM JTUHAMHUYHO pa3BUBAIOLIErocs Mupa, (HOpMUpOBaHUE
WHTEIJICKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEIHLHOMY



INPUHITUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX J>KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopMupoBaHHWE y OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMH), WMEIOIINX
YHHUBEpPCAJbHOE 3HAYEHHE MJISl PA3IUYHbIX BUIOB JACSITENBHOCTH: pEIIeHUs MNpoOieM, MOWCKa, aHalu3a M
00paboTku uHbopMaIK, HEOOXOTUMBIX JJIsi TPUOOPETEHUS OIbITa JIEATEIbHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B MO3HAHUU XUMHUH, a TAKXKE VIS OLIEHKH C MO3UIUM HKOJIOTHUeCKO 0e30MacHOCTH XapaKTepa BIUSHUS
BEIIECTB U XUMUYECKHUX MIPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELy;

pa3BUTHE MTO3HABATEIIbHBIX UHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00y4YaronuXcs:
CIIOCOOHOCTH CaMOCTOSITEIbHO NpPHOOpeTaTb HOBbIE 3HAHUS IO XMMUU B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSAMU, UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMaLIMOHHBIE TEXHOJIOTUY JIJIsl IOMCKA U aHalIHu3a y4eOHOM
U HayYHO-TIONYJIAPHOM HH(OPMAIIUK XUMUYECKOTO COACPHKAHMUS;

dbopmMupoBaHue ¥ pazBUTHE Yy OOydYalOIIUXCA ACCOLMATUBHOTO U  JIOTHUYECKOTO  MBIIUICHUS,
HAOJIONAaTeIbBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIWMBI, B YacCTHOCTH, MpH
IUTAHUPOBAHUU U TIPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHHE y OO0y4aromuxcsl yOekIEHHOCTH B T'yMaHUCTUYECKON HAIPaBIEHHOCTH XMMHHU, €€ BaKHOM
POJIM B pEIICHUU IOOaTbHBIX MPOOJIEM PAllMOHATBHOTO MPHUPOIONOIb30BAHUS, TOMOTHEHHS YHEPreTUYECKUX
PECYpPCOB U COXpaHEHHsI MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeHOTO OTHOIIEHUS K
IPUPOJIE U CBOEMY 3[0OPOBBIO, a TaKKe MPHUOOPETEHHUsS ONbITa MCIOJb30BaHUS TMOTYYEHHBIX 3HAHWMA s
MPUHSITUS TPAMOTHBIX PEIIEHUN B CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yyeOHOM 1utane cpeaHero oo6iiero oopazoBaHus mpeaMer «Xumus» 0a30BOT0 YPOBHs BXOAUT B COCTAaB
npeamMeTHol o0nactu «EcTecTBEeHHO-HAayYHbIE IPEIMETBIY.

OO6miee 49ucIO 4YacoB, OTBEAEHHBIX /I M3YYEHHS XUMHUHU, Ha 0a30BOM YpPOBHE CpEIHEro OOIero
obOpasoBanusi, coctaBisgeT 68 yaco: B 10 kimacce — 36 gacoB (1 yac B Hexenro), B 11 kimacce — 36 yacos (1 yac B
HEJICITIO).



COILEPKAHUE OBYUYEHMUSA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCKONH XUMHUH

[IpenmeT opraHnyeckoi XMMHM: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B MOJIYYEHUH HOBBIX BEIIECTB
u MarepuanioB. Teopusi cTpoeHHs OpraHMYecKuX coequHeHuil A. M. bytnepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CtpykTypHBIE (POPMYIIBI OPTaHUYECKUX BEIIECTB. I OMOIOrus, n3oMepus. XUMUYECKas CBSI3b B OPraHHYECKUX
COEIMHEHUSX — OIMHAPHbBIE U KPATHBIE CBA3H.

[Ipencrasienue o kKi1accupuKai OpraHMYECKuX BeuecTB. HoMeHkmarypa opraHn4eckix COeIMHEHUI
(cucremarnueckas) U TPUBHAJIbHBIE HA3BAHUS BAKHEHIINX MPEACTABUTENEH KIIaCCOB OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METONbl M3Yy4YeHHs BEIIECTB M HMX IPEBpAICHUI: O3HAKOMIICHHE C O0pa3laMu
OpPraHMYECKUX BEIIECTB M MarepuajgaMM Ha UX OCHOBE, MOJAEIMPOBAHUE MOJIEKYI OPraHWYECKUX BEILLECTB,
HaOIIOZICHHEe W ONHUCAHME JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALCHUIO OPraHMYECKUX BELIECTB IPHU
HarpeBaHuu (11aBjieHue, OOyIIIMBaHUE U TOPEHUE).

Yriesonopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHHA pPsiA. MeTaH M 3TaH — NpOCTEHIIME NPEACTaBUTEIN
QJIKaHOB: ()M3WYECKHE M XMMUYECKHE CBOMCTBA (PEaKIMM 3aMEICHHUS M TOPEHHsI), HAXOXICHHE B MPHUPOE,
[I0JIy4Y€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUM psil. DTHIIEH U MPONUIIEH — IPOCTENUILINE PEACTABUTEIN
QJIKEHOB: (PM3MYECKHEe M XUMHUYECKHE CBOWCTBA (PEaKIHMM TUAPUPOBAHMS, TAJOTCHUPOBAHMSA, THApATAIUH,
OKHCJICHUS U TIOJMMEPHU3aLN ), I0JIy4€HUE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u merwnOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHE CBOMCTBA
(peakuus nonuMepusanum). [lomyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHH pAl. AICTUICH — MNPOCTCHIIHA
[IPEJICTAaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3NUECKUE M XUMUYECKUE CBOMCTBA (peakUuu T'MIpUPOBAHMUS,
raJIoreHUpPOBaHUs, TUPATALIUHN, TOPEHMS] ), IOJTyUEHHE U TPUMEHEHHUE.

Apensl. benzon: cocras, cTpoeHue, GU3NUECKUe U XUMUYECKUE CBOWCTBA (PEaKIMU TaJOTeHUPOBAHUS U
HUTPOBAHUs), MOJIyd€HUE U NpUMEHEHue. Tonyon: cocmas, cmpoenue, Quauueckue u Xumuideckue ceotcmed
(peakyuu 2anoceHupoanus u HUMPOBaHUs), noayyerue u npumenenue. TOKCHYHOCTH apeHOB. ['eHeTHueckas
CBSI3b MEXY YIVIEBOJOPOJAaMH, IPUHAAIEKAIIMMHU K PA3JIMYHBIM KJIaccaM.

[IpuponHbie UCTOYHUKHU YyTIeBOAOpoaoB. [Ipupoanslii ra3 u momyTtHble HeQTsIHbIE Ta3bl. HedTh u eé
npoucxoxkaeHue. CrnocoObl mnepepaloTKu HEPTH: NEeperoHka, KPEeKUHI (TepMUYECKUN, KaTaJUTUYECKU),
nupoius. IponykTsl nepepaboTku HEPTH, UX TPUMEHEHNE B POMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yrosb u
MPOAYKTHI €ro nepepadboTKu.

DKCIepUMEHTANIbHbIE METOAbl M3y4YEHMs] BEUIECTB M WX IPEBPALICHHUI: O3HAKOMJIEHHE ¢ 00pa3lamu
IJ1acTMacc, Kay4yyKkoB U pe3uHbl, kouiekuuu «Hed1b» n «Yromnb», MoaennpoBaHrue MOJIEKYI YIIIEBOAOPOIOB U
raJIor€HONPON3BOIHBIX, IPOBEICHNE IPAKTUYECKON pabOThI: MOTyYEHUE ITUIICHA U U3YUYEHHUE €ro CBOICTB.

Pacuérnrie 3anaun.

Boruncnenus no ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBAa UCXOJHOTO BEIIeCTBa
WIM TIPOAYKTa PEaklUHd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJIHBIX BEIIECTB WIIU
MPOAYKTOB PEAKIINH).

Kuciopoaconep:xamue oprannyeckue CoeAUHEHU S

[IpenenbHble OMHOATOMHBIE CHHUPTHL. MeETaHOA M 3TAHON: CTPOEHHE, (PU3NYECKHE U XUMHYECKHE
CBOMCTBa (peaklHMM C aKTUBHBIMHM METaJUlaMH, TaJOr€HOBOIOpPO/IaMHU, TOpeHHUE), MpuMeHeHne. Bogopoansie
CBSI3M MEXJYy MOJIEKYJIaMH CIIUPTOB. J[€MICTBME METAaHOJIA U 3TAHOJIA HA OPTaHN3M YEJIOBEKA.

MHoroaroMHble CIUPTHL. DTUIICHIIMKONIb U [IMIEPUH: CTPOCHUE, (PU3NUEeCKUEe U XUMUYECKUE CBOICTBA
(B3auMOJEHCTBHE CO IIETIOYHBIMUA METaJlJlaMH, KaueCTBEHHasl peaKilisl Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBre
Ha OpraHu3M yesoBeka. [IpruMeHeHune rnueprHa u 3TUICHIIIUKOJIS.

@®eHon: CTpOEHHWE MOJIEKYNbl, (GU3NYecKHue U XUMHYeckue cBoicTBa. TokcnyHOCTh (eHona.
[Ipumenenue denona.

Anbneruasl U kemonsi. DopManbleru], aueTalbJerui: cTpoeHue, GU3nIeckue 1 XMMUUYECKUE CBOICTBA
(peakuy OKUCIIEHUS] U BOCCTAHOBIICHMHSI, KAUECTBEHHBIE PEAKIINHN), T0JIyYCHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJieNibHbIe KapOOHOBbIE KHCIOTHl. MypaBbUHas M YKCYCHas KHCJIOTBI: CTPOCHHE,
(dbu3MYecKue W XMMHYECKHE CBOMCTBa (CBOMCTBA, oOImIMEe Jis Kjacca KHCIOT, peakius 3TepudUKaIium),




nojy4yeHue u npuMeHeHue. CTeaprHOBast U OJIEMHOBAs KUCIIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbljIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIee ACHCTBUE.

Crnoxsble >(QUpBl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIponu3 CIOXHBIX 3GHUpoB. JKHpHL
I'mpponus xxupos. IIpumenenue xupoB. bruosorudyeckas poib )KUPOB.

VYriieBobl: coCTaB, Kilaccu(uKaIus yriaeBoaoB (MOHO-, M- U MoJarcaxapuabl). [7roko3a — mpocTerimii
MOHOCaXapuJ: 0COOEHHOCTH CTPOEHUSI MOJICKYJIbI, (U3NUYECKHE U XUMHUECKHE CBOMCTBA (B3aUMOACHCTBUE C
ruapokcunom menu(Il), okucienne aMMuadHbIM pacTBOpoMm okcuaa cepedpa(l), BocctanoBieHue, OpoKEeHUE
DJTIOKO3bI), HAXOXKJCHUE B MPUPOAE, IPUMEHEHHE, Ouosoruueckas poib. Dorocunres. OpyKkro3a Kak U30Mep
[JTFOKO3BI.

Kpaxman u nemnronosa kak npupoaHsie noinuMmepsl. CTpoeHue Kpaxmaia 1 HeuToa03bl. Puznueckue u
XMMHUYECKHE CBOMCTBA KpaxMaia (TMIpOiIn3, KaYECTBEHHAs PEaKILIMsI C HOJIOM).

DOKCHEpUMEHTAIBHBIE METO/bl M3y4YeHHs BEIIECTB M HMX IPEBpAIlCHUI: MpoBeneHHe, HAOMoieHNEe U
ONHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHHUE CIIUPTOB, KAUECTBEHHBIE PEAaKIMM OJHOATOMHBIX CIIMPTOB
(okucnenne osrtanona oxcugoM wmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIHUIIEPUHA C
ruapokcunom meau(Il)), anpaerunoB (OKHCIEHUE aMMUAYHBIM pacTBOpoM okcuja cepedpa(l) u ruapoxcumaom
meau(Il), B3ammopeiicTBre Kpaxmaia C HMOJOM), TPOBEACHHE MPAKTUYCCKOW pabOThI: CBOMCTBA pacTBOpa
YKCYCHOUW KUCJIOTBI.

Pacuérneie 3anaun.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMUYECTBAa UCXOJHOTO BEIIECTBA
WIK TPOAYKTa PEaklUUU MO HM3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX BELIECTB WJIU
IIPOAYKTOB PEAKIIUH).

A3zoTcoepxaliye OpraHuuecKie COeIMHEHNUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHudeckue coequHeHus. duznueckue u XMMHUYECKHE CBOICTBa
aMUHOKHCIIOT (Ha MpuMepe MIMIKMHA). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuabt.

benku kak mnpUpOIHBIE BBICOKOMOJEKYISpHBbIE coeiauHeHud. l[lepBuuHas, BTOpUYHAs W TPETUYHAS
CTpyKTypa OenkoB. XMUMHYECKHE CBOMCTBA OEJKOB: T'MJPOJM3, JAEHATypalus, KaueCTBEHHbIE pEaKlUu Ha
OenKH.

OKCIepUMEHTANIbHbIE METOJbl M3Y4YEHMsI BEIECTB U WX NPEBpAIICHUN: HaOMIOACHWE U ONMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHaTypanus OEJIKOB IIPU HarpeBaHUU, [IBETHBIE PEAKIIUU OEIKOB.

Bbicokomolieky/isipHbIe cOeJUHEHHS

OcCHOBHbBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3BEHO, CTENEHb [OJMMEpU3AlUM, CpenHss MoJjieKyiaspHas Macca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEpHU3alusl U MOJTUKOHICHC AU

DKCIepUMEHTANIbHbIE METOAbl M3y4YEHMs] BEUIECTB M WX IPEBPALICHHUI: O3HAKOMJIEHHE ¢ 00pa3namu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeMeTHbIE CBA3H.

Peanuzanuss MeXnpeaIMETHBIX CBA3€M NpU M3yYeHUM oOpraHuueckod xumuu B 10 Kiacce
OCYIIECTBIIIETCS Yepe3 MCIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IOHSATHH, TaKk M TOHATHH,
SBJISFOLIMXCSA CUCTEMHBIMU JJIS1 OTJENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0miue ecTecTBEHHO-HAay4YHbIE MOHSTHS: SIBICHUE, Hay4HBbIM (akT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIM3,
CUHTE3, Kiaccuukaiusi, NepuoANYHOCTb, HAOIIOIEHNE, U3MEPEHNUE, SKCTIEPUMEHT, MOJIETTMPOBAHHE.

®duszuka: marepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPTeTHUECKHI ypOBEHb, BEILIECTBO,
TeJ0, 00bEM, arperaTHoe COCTOSHUE BeIleCcTBa, (U3HMUECKHE BETUYUHBI U €IUHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, 6uochepa, oOMeH BelleCTB B OpraHuszMe, (HOTOCHUHTE3, OMOIOTHYECKH
aKTUBHbIE BelecTBa (OEJIKH, YIIIEBO/IbI, XKUPbI, PepMEHTHI).

I'eorpadus: MuHepasibl, TOpHbIE IOPOIbI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTLITUBO, PECYPCHI.

TexHonorusi: mnuIIeBblE MPOAYKTHl, OCHOBBI pPALMOHAIBHOIO MHUTAaHUS, MOIOUIME CPEICTBa,
JIEKapCTBEHHbIE U KOCMETHUECKHE Mpernaparbl, MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KUIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XMMHU

XUMHYECKUH AIeMEeHT. AToM. SAapo atoma, H30TOMbI. DIEKTPOHHAS 000JI09Ka. DHEPTreTHIECKUE YPOBHH,
MMONYPOBHHU. ATOMHBIE OpOWTaNMH, S-, p-, d- anmemeHThl. OCOOEHHOCTH pacHhpeneieHUsT 3JEKTPOHOB IO
opOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJICKTPOHHAS KOH(UTYpALIHs aTOMOB.



[lepuonuueckuii 3akoH u Ilepuognueckas cucrema xumuueckux snemeHToB . M. Menneneesa. Csi3b
nepuoandeckoro 3akoHa u llepmommueckoit cucreMbl xumudeckux dnemeHtoB JI. M. MenneneeBa ¢
COBPEMEHHOM TeOopuel CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKUX 3JIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX M CIOXHBIX BEUIECTB IO IPYIIaM U NepruojaM. 3Ha4eHNEe NEePUOJMUECKOr0 3aKOHA
B Pa3BUTUU HAyKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUUYecKoW CBsA3M (KOBaJCHTHas HEIOJIpHAs U
MOJISIpHAsi, MOHHAS, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJCHTHON XUMUYECKON CBSI3U (OOMEHHBIN
U JIOHOPHO-aKLENTOpHbIM). Bomoponnas cBsa3b. BanentHocTh. OnexkrpoorpuuarenbHocTb.  CTeneHb
okuciieHus. MIoHbI: KaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHMSI. 3aKOH IIOCTOSIHCTBA COCTaBa BelllecTBa. TUIb
KPUCTAJNINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMUECKON PEIIETKHU.

IlonsaTHe 0 nucnepcHbIX cucremax. MICTMHHBIE M KOJUIOMIHBIE PacTBOpbl. MaccoBas 10is BEIIECTBA B
pacTBope.

Knaccudukanus  HeOpraHW4YecKMx coeAwHeHWi. HoMeHKIarypa  HEOPraHWYeCKHX  BEIIECTB.
I'eneTnyeckas cBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAIIEKAIIMX K Pa3JIMYHBIM KJlaccaM.

Xumuueckass peakuusa. Knaccupukaiyss XUMHUECKUX PEaKkIUii B HEOPraHUYECKOW W OpraHuYecKou
XUMHH. 3aKOH COXPAHEHHS Macchl BELIECTB, 3aKOH COXPAaHEHUS M IPEBPALICHMS] SHEPTUU MPU XHUMUUYECKUX
peaKkusx.

CkopocTh peakuuu, e€ 3aBHCHMOCTb OT pas3iuuHbIX (hakropoB. OOpartumble peakiuu. XUMHYECKOE
paBHOBecue. DakTOpPhI, BIUSIOMINE HA COCTOSIHUE XUMUYeCKOro paBHoBecHs. [Ipunuun Jle [larense.

Onextponutuyeckas auccouuanus. CuibHble U ciaObie 37eKTpoiauThl. Cpena BOAHBIX PacTBOPOB
BEILECTB: KNCJas, HEUTpaJIbHAs, IIEJI0YHAas.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

OKCIIEpUMEHTAJIbHbIE METOJbl H3YYEHHs BEUIECTB U MX IMPEBpPALICHUI: JeMOHCTpanus Taliui
«Ilepuonnueckas cucrema xuMuueckux wieMeHtoB JI. M.  Menngeneesa», u3ydeHue Mouenei
KPUCTAJUIMYECKUX pPEmETOK, HAONIONEHUWE ¥ ONKMCAHWE JAEMOHCTPAIMOHHBIX W J1a0OpPaTOPHBIX OIBITOB
(paznokeHue Mnepokcua BOAOPOAA B MPUCYTCTBUU KaTajau3aTopa, ONpeAesieHue Cpe/ibl pacCTBOPOB BEILECTB C
MOMOIIBI0 YHUBEPCATBHOTO WHAMKATOPA, PEAKIWU HOHHOTO OOMEHa), MPOBEJCHUE INMPAKTHYECKOH pabOTHI
«BnusHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMUUECKON peaKkInm».

Pacuérnrie 3anaun.

Pacuérel o ypaBHEHHMSIM XMMHMUYECKHUX pEaKluil, B TOM YHUCII€ TEPMOXMUMHUYECKHUE PACUEThl, pacué€Thl C
HCIIOJIb30BAaHUEM ITOHATHUS «MACCOBAsI 10JISI BEIIECTBAY.

Heoprannueckas xumusi

Hemerannbl. Ilonmoxxenue nemeramioB B Ilepuogmueckoit cucreme xuMmuueckux sneMeHtoB [, .
MenneneeBa 1 0cOOEHHOCTH CTpoeHMs aTOMOB. DU3nUecKre CBONCTBA HEMETAIIOB. AJUIOTPONHS HEMETAIIOB
(Ha mpumepe Kuciopozaa, cepsl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BaXXHEWIIUX HEMETAJUIOB (TallOT€HOB, cephl, a3ora, docdopa, yriepoaa u
KpEMHUS) U UX COCAMHEHUN (OKCHUOB, KUCIOPOJICOAEPKAIINUX KUCIOT, BOAOPOAHBIX COEAMHEHUN ).

[IprMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenne MeramioB B llepuoandeckoi cucreme XuMuyeckux smeMeHTtoB [J[. M.
MenneneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000J0YEK aroMoB MeTaiuioB. OO6mme dusnyeckue
CBOMCTBA MeTauIOB. CIUIaBbl METAIIIIOB. DIEKTPOXUMUYECKHUN PsAJT HAPSHKEHUN METAJUIOB.

XWMHYECKHE CBOMCTBA BAXHEHIITMX METAJJIOB (HATPUHM, Kajdui, KaJbI[UH, MarHui, aJlOMUHHUH, ITHHK,
XpOM, KeJle30, MeJlb) U UX COSTUHEHHIH.

O61ue cnocoOb! moay4yeHus: MeTayuioB. [IpuMeHeHre MeTanioB B ObITY U TEXHHKE.

OKCHepUMEHTAIbHBIE METOABI N3yUEHHUs BEIIECTB M UX NPEBPAILCHHN: N3YYeHHE KOJUIEKINN «MeTasuisl
U CIUIaBbl», O00pa3lloB HEMETAJUIOB, pELICHHE SKCIEPUMEHTAJIbHBIX 3a/ad, HAOMIOeHHEe W OIHCaHUE
JIEMOHCTPALIMOHHBIX U JIaDOpaTOpHBIX ONBITOB (B3aUMOJCICTBHE TUAPOKCHAA AIOMUHUS C pPacTBOpaMU
KHCIIOT U 11IeJI04€el, KaueCTBEHHbIE PEaKlIUy Ha KaTHOHBI METAJJIOB).

Pacuérnrpie 3anaun.

Pacuérel Macchl BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIH 00bEMY
OJTHOTO M3 YYacTBYIOLIUX B PEaKLMU BELIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB
pEeaKI1y, €CJIM OHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumum B 0O€cCTiEUeHUH HKOJOTHYECKOM, PHEPreTUUECKON M THUIIEBOW O€30MacHOCTH, Pa3BUTHH
MeauuuHbl. [IoHATHE 0 HAyYHBIX METOJAX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIMil.

[IpencraBienust 06 00X HAYYHBIX MPUHIIUIIAX TPOMBILIUICHHOTO MMOJIY4YE€HUS BaKHEHIIINX BEIIECTB.



YenoBek B MUpPE BEIIECTB U MaTEpHAJIOB: BAKHEUIIME CTPOUTENbHBIE MaTepuabl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKd, CTEKJIO, KepaMUKa, MarepHuajbl JJIsl AJIEKTPOHUKH, HAHOMATepUalbl, OPraHU4YeCKHe H
MUHepaJbHbIe yIOOpeHNU .

XuMuUsT M 370pOBbE UENIOBEKA: IpaBHJa HCIOIb30BAaHUS JICKAPCTBEHHBIX IIPEMaparoB, IpaBMIIa
0€301acHOr0 UCIOIB30BAHUS MPETAapaTOB OBITOBOM XMMHUHU B TIOBCETHEBHON KHU3HH.

MexnpeIMeTHbIE CBA3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€d IPU U3Y4YEHMM OOILEH M HeopraHuyeckod xumuu B 11 kiacce
OCYILECTBIIIETCSl UY€pe3 HCIOJIb30BAHME KaK OOLIMX E€CTECTBEHHO-HAYYHBIX TOHSATHHA, TaKk W TOHATH,
SBJISIOIIMXCS CUCTEMHBIMU JUISI OTJICNIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOu1e ecTeCTBEeHHO-HAyYHBIC TOHSATHS: HAy4HBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHUs, aHAIW3, CHHTE3,
KJaccu(uKaIus, NepuoguIHOCTb, HAOIIOIEHUE, SIKCIIEPIMEHT, MOJICIIMPOBAaHKE, U3MEPEHHE, SIBICHUE.

dusnka: mMarepus, SHEPTrHs, Macca, aroM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PAJIUOAKTUBHOCTb,
MOJIEKYJIa, YHEPTeTHUECKUN YPOBEHb, BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (U3NIECKHE
BEJIMYMHBI U €IUHUIIB HX H3MEPEHHS, CKOPOCTb.

buonorust: kierka, opraHusM, 3KocucTema, omocdepa, Makpo- U MUKPOIIEMEHTHI, BUTAMUHBI, 00MEH
BELIECTB B OPraHU3ME.

I'eorpadusi: MuHEpabl, TOPHBIE TOPOJIBI, TOJIE3HBIE HCKOMTAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomorus:: XuMuU4eCcKasi MPOMBIIIIICHHOCTh, METAJLTYPTHsl, IPOU3BOACTBO CTPOUTEIIBHBIX MaTEPUAIOB,
CENTbCKOXO3SIICTBEHHOE MPOU3BOJCTBO, MHIIEBAsi MPOMBIIUIEHHOCTD, (hapMaleBTUYECKas MPOMBIIIICHHOCTD,
MPOU3BOJICTBO KOCMETHYECKUX MPENaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB, AIICKTPOHHAS
MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUHN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIET'O OGPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpPeOOBaHHS K pe3yIbTaraM OCBOCHHS OOYYarOUUMHUCS IPOTpaMM
cpenHero oOuiero oOpa3oBaHMsl (JIMYHOCTHBIM, METANpPEAMETHBIM U MpeaMeTHbIM). HayuHo-MeToanueckoit
OCHOBOI I pa3paboTKU IJIAHUPYEMBIX PE3YIbTaTOB OCBOEHUS MPOrPaMM CPEIHEro ooIero oopa3zoBaHUs
SIBIISIETCS] CACTEMHO-/I€ATEIIbHOCTHBIN MTOJIXO/I.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX pE3YJbTaTOB
OCBOGHHUA IIpeaMeTa «XUMHUS» Ha YpOBHE CpelHero oOmiero o0pa3oBaHUS BBIJACIEHBI CIEIYIOIIHE
COCTaBJIAIOLINE:

OCO3HaHHE 00YUYaAIOIUMUCS POCCUNCKON IPAXKIAHCKON UACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSATEJIbHOCTH U CaMOONPEIECIICHUIO;

HaJM4re MOTHUBALMU K O0YYECHHUIO;

[eJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHUI JTUYHOCTU HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TpaauLuii 6a30BOM HAyKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaromIMXCsi PYKOBOACTBOBAThCSl B CBOEH NEATEIBHOCTU LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHU, MPUCYITUMHU LIETOCTHON CUCTEME XMMHUECKOTO 00pa30BaHusl;

HaJW4Me MPaBOCO3HAHUS HKOJOTHYECKON KYyIbTyphl U CIIOCOOHOCTH CTaBUTh LIEMU U CTPOUTH
YKU3HEHHbIC IJIaHBI.

JIM4HOCTHBIE pe3ydbTaThl OCBOCHUSA Npeamera «XHUMHs) JIOCTHUTAIOTCI B EIUHCTBE YUeOHOW W
BOCIIUTATEIBHON AESATENIBbHOCTH B COOTBETCTBUU C T'YMAHHUCTHYECKUMH, COLUOKYIBTYPHBIMH, JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M UJ€aaMH POCCUUCKOTO TPa)KIaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH W TpaBUJIaMH [OBEIEHHUsS, CIOCOOCTBYIOIIMMHU TPOIECCaM CaMOIO3HAHMS, CAaMOPAa3BUTUS H
HPABCTBEHHOTO CTAHOBJICHHSI TUYHOCTU O0YUaIOIIUXCS.

JIndHOCTHBIE pE3YJAbTaThl OCBOGHHUS MpeaMeTa «XUMHUS» OTpaxaroT CPOPMHPOBAHHOCTH OIMbBITA
MO3HABATENIFHOM M TMPAKTHUYECKOH NeATeIbHOCTH OOy4aromMXcsi MO pealu3aliy MPUHATHIX B OOIIECTBE
LIEHHOCTEMW, B TOM YUCJIE B YACTHU:

1) rpamIaHCKOro BOCIMTAHUA:

OCO3HaHUS O0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YBa)XKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEACTABICHUS O COIMATIbHBIX HOPMax M MPAaBUIIAX MEXKIMUYHOCTHBIX OTHOLLIEHUN B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOW IESATENLHOCTH MPHU CO3MAHUHM Y4€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATENbHBIX 3a]1a4, BHITOTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MTOHUMATh ¥ PUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY M apryMEHTBI APYTUX MPU aHAIIN3e
Pa3IMYHBIX BUJOB YU€OHOU NESTEIbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHUSA

LIEHHOCTHOT'O OTHOUIEHUS K UCTOPUUECKOMY U HAYyYHOMY HACIEANI0 OTEYECTBEHHOW XUMHUU;

YBOKEHHUS K TMPOIECCY TBOpPUECTBA B 00JACTH TEOPUU U TMPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMSI TOTO, YTO JOCTI)KCHUS HAyKH €CTh pe3ylbTal [JIMTENbHBIX HAOMIOACHUN, KPOMOTIMBHIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSSHHOTO TPY/la YUEHBIX U MPAKTHKOB;

WHTEpeca W TIO3HABATEIBHBIX MOTHBOB B TIONYYEHHH U TOCIEAYIOUIEM aHamu3e WHQPOpMAIHH O
MEePEIOBbIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEICHNUS;

CIIOCOOHOCTH OIIGHHWBaTh CHUTYallUW, CBSI3aHHBIE C XHMHYECKUMHU SIBICHUSMH, W TPUHAMATh
OCO3HAHHBIE PELIEHUs, OPUEHTUPYACh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OII€HUBATh CBOE MOBEACHUE M MOCTYNKU CBOUX TOBAPHILEH C MO3UIUNA HPABCTBEHHBIX U
MPaBOBBIX HOPM U OCO3HAHME MOCIEACTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYpPbl 310POBbS:

MMOHUMAaHUS [IEHHOCTEH 310pOBOTO M 0Oe30macHoro odpasa >KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIIICHUSI K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUECKOMY 310POBbIO;

COOJIFOZICHHS TIPaBMJI OE30MacHOTO OOpallleHHsI ¢ BEIIECTBAMHU B OBITY, TTOBCEJHEBHOW >KHU3HH U B
TPYAOBOM JEATEIBHOCTH;

MOHUMAHUS [EHHOCTH MPaBWJI WHAMBHUAYAJILHOTO U KOJUIGKTMBHOTO OE€30MacHOTO TIOBEICHHS B
CUTYaLUsIX, YTPOKAIOIIUX 3OPOBbIO U KU3HU JIIOJEH;



OCO3HAHUS TOCJICICTBUA M HEMPHUATHS BPEAHBIX MPHUBBIYEK (YMOTPEOIICHUS AJKOTOJISI, HAPKOTHUKOB,
KypeHus);

5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTHBHON KOMIIETCHTHOCTH B Y4€OHO-HCCIICIOBATEIIbCKONW JIEATEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTHX BUAAX ACATEIHHOCTH;

YCTAHOBKHM Ha aKTHBHOE y4acTHE B PEUICHUH MPAKTHYECKUX 3a7ad COLMAJbLHON HANpaBJIEHHOCTH (B
paMKax CBOEro KJ1acca, IIKOJIbI);

HWHTEpeca K MPAKTHYECKOMY H3YYCHHIO TpOo(eccHil pa3jM4HOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUS MPEAMETHBIX 3HAHUH 10 XUMUU;

YBaXEHUS K TPYLY, JIIOIAM TPy/Aa U pe3yJibTaTraM TPYI0BOH NeITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJbHOH TPACKTOPUH 0Opa3oBaHUs, Oymymiei
npodeccud W peanu3allid COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
crocoOHOCTeH K XUMHH, HHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K0JIOTHYECKOI0 BOCIIMTAHUSA:

9KOJIOTHYECKH IIEJIECO00PA3HOTO OTHOIICHHS K MPUPOJE, KaK MCTOUYHUKY CYIIECTBOBAHHS JKM3HU Ha
3emue;

MMOHUMaHHUS TI00ALHOTO XapaKTepa IKOJOTHYECKHUX IMPOOJIeM, BIUSHHS SKOHOMHYECKHX IMPOIECCOB
Ha COCTOSIHHE IMPUPOTHON M COLIMATILHOM CPEIbI;

OCO3HAaHUS HEOOXOAMMOCTH MCIOJB30BaHMS JIOCTHDKEHUH XHMHUHU IS PEHICHUS BOIPOCOB
paIlMoOHAIBLHOTO MPUPOIOTIOIB30BAHHS;

AKTUBHOTO HENPUATUS ACUCTBUI, NPUHOCSIIMX Bpel OKpYXKarolled NPUPOTHONW Cpene, yYMEHHUS
MIPOTHO3UPOBATh HEOJIArONMPUATHBIE SKOJOTHYECKHUE TIOCICACTBUS IPEANPUHUMACMBIX JIEHCTBUH |
MpEeI0TBpaIIarh Ux;

HaJW4Yds Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUSI, SKOJOTUYECKON KYIBTYpBI, OMBITA JESTEIbHOCTU
HKOJIOTUYECKON HampaBIE€HHOCTH, YMEHHS PYKOBOACTBOBAThCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLIMATILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOSTH UACOIOTHH XeMohoouu;

7) 1EHHOCTH HAYYHOTI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U
OOIIEeCTBEHHON PAKTUKH;

MOHUMAHUS CHeIM(PHUKUA XUMHH KaK HayKH, OCO3HaHHUS €€ poiu B (POPMHPOBAHHMH PALMOHAILHOTO
HAy4YHOTO MBIIIICHUS, CO3MaHUM IIEJIOCTHOTO TPEACTABICHUS 00 OKPYXKAIOUEM MHPE KaK O EIUHCTBE
NPUPOJGI M YEJOBEKa, B TMO3HAHUM TMPHUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOoOJIeM COXPaHEHUS
MIPUPOAHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XMUMHH JIJIsl COBPEMEHHOW IMBUIU3AIIMU: B €€ TYMaHUCTHYECKOM
HANpPaBIEHHOCTH U BaKHOM POJM B CO3JaHUM HOBOW 0a3bl MaTepUaNbHON KYIBTYPHI, PEIICHUH ITI00aTbHBIX
mpoOsieM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SHEPTETUUECKOMN, MUIIEBOW M HKOJIOTHYECKOM
0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEYeHUH YCIOBHUM YCIENTHOTO TpyAa U OKOJIOTUYECKU
KOM(OPTHOI JKU3HU KAXKIOTO 4iieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: MOHUMAaHHUS CYIIHOCTH METOJOB IO3HAHHUS, HUCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIONIb30BaTh MOJy4YaeMble 3HAHMS [JIs aHalW3a W OOBSCHEHUS
SBIIGHUN OKPYXAIOIIeT0 MHUpa W TPOUCXOMSIIMX B HEM W3MEHEHHH, yMEHHUs JelaTh OOOCHOBaHHBIC
3aKJIFOYEHUS] Ha OCHOBE HAayYHBIX ()aKTOB M HUMEIOMIMXCS JaHHBIX C LEJIbI0 TONYYEHHS] JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIIONIB30BaTh XUMUUECKHIE 3HAHUS JJIs PEIICHUs TPOOJIeM B pealIbHBIX
KU3HEHHBIX CUTYalUSX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOMN 1eATENIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHHIO, K AKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU;

MHTEpeca K 0COOEHHOCTSIM TPyZa B Pa3IMUHBIX chepax mpodhecCHOHAIBHON AeITeTbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yiIbTaThl OCBOCHUST y4eOHOTO TipeaMeTa «XUMHs» Ha YPOBHE CPEIHETO 00IIero
00pa3zoBaHMsI BKITIOYAIOT:

3HaUMMbIe  JUIS  (OPMHUPOBAHHS ~ MHPOBO33PEHHUS  OOYYaIOMUXCS  MEKIUCIHUILTHHAPHBIC
(MexnpenMeTHbIe) OOIICHAYYHbIC TOHATHS, OTPAXKAIONIME IEIOCTHOCTh HAYYHOH KAPTHHBI MHUpa H
cienn(UKy METOIOB IO3HAHHS, HMCIIOJNB3YEMBbIX B €CTECTBEHHBIX HayKax (MarepHs, BEIIECTBO, DHEPTHs,



SIBJICHHE, TIPOIECC, CHUCTeMa, HAy4YHbIA (aKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCIIeI0BaHNe, HAOMIOIEHNEe, U3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE y4ueOHBbIE JEWCTBUS  (TIO3HABATEIbHBIC, KOMMYHHKATHUBHBIE, PETYISTHUBHEIC),
obecrieunBaromue (GopmupoBaHue (PYHKIIMOHAIBHOW TPAaMOTHOCTH M COLMAIBbHONW  KOMITETCHIIMH
00yJaroImmxcs;

CIIOCOOHOCTh OOYYAIOIIMXCS HCITOJIB30BaTh OCBOCHHBIC MEXKIMCIUIUIMHAPHBIE, MHUPOBO33PCHUYECCKUE
3HAHUS ¥ YHUBEPCAJIbHBIC yUeOHBIC ICHCTBUS B ITO3HABATEILHON M COLIMAILHON TIPAKTHKE.

MeranpeaMeTHbIe Pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YUSOHBIMH TT03HABATEILHBIMH,
KOMMYHHMKATHBHBIMH U PETYISATUBHBIMU JCHCTBUSIMH.

OBjajieHUe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH /Il CTBUSIMH

1) 6a30BbIe JIOrHYecKHe JeiicTBUA:

CaMOCTOSTENIbHO (DOPMYIIMPOBATh M aKTyaJU3HPOBaTh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpuBarh;

OTIPENENATh MENU ACATSIBHOCTH, 3aJiaBas IMapaMeTphl W KPUTEPUH HX JOCTHXKCHHUS, COOTHOCHTH
pe3YIBTaThl ACATEILHOCTH C TIOCTABICHHBIMH IIEIJISIMH;

HCIIONIh30BaTh MPHU OCBOCHUHM 3HAHWUN MPHEMBI JIOTHYECKOTO MBIILIICHUS — BBIIEIATHh XapaKTePHBIE
MPU3HAKA TIOHATUH M YCTaHABIMBAaThb WX B3aMMOCBS3b, HCIOIB30BaThb COOTBETCTBYIOUIME MOHSATHS IS
00BSCHEHHUS OTACIBHBIX (DAKTOB U SBICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KIACCH(UKAIIMK BEIIECTB M1 XUMHYECCKUX PEaAKIU;

yCTaHABIUBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U MEX]y U3Yy4aeMbIMU SIBICHUSIMH,

CTPOUTH JIOTHYECKHE pacCyXAeHUs (MHIYKTHUBHBbIC, IEAYKTUBHBIC, [0 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTHU U MPOTUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH BHIBOABI M 3aKIIIOUCHUS;

MPUMEHITh B MPOIECCe MO3HAHUS, WCIOIb3yeMble B XMMHU CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
npeoOpa3oBbIBaTh MOJEIbHBIC MPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ) JJIEMEHTA, XHMHUYECKas
dbopmyna, ypaBHEHHE XMMHUYECKOM pEaklUUy — MPU PElICHUH YYeOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX
3a/1a4, MPUMCHATh Ha3BaHHBIC MOJICIBHBIC TNPEACTABICHUS IS BBIABICHHUS XapaKTePHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUi.

2) 6a30Bble HCCIIeI0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUt;

dbopMynHpoBaTh IENM W 33/a4d HUCCIIEOBAaHUS, HCIONb30BATh IMOCTABICHHBIE M CAMOCTOSTEIILHO
chopMyIHpOBaHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI AJisi (POPMUPOBAHUS TUIIOTE3BI
0 MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIQ/IETh HABBIKAMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS M MPOBEICHUS YYCHHUYECKUX DKCIIEPUMEHTOB,
COBEpIICHCTBOBAaTh YMEHHUS HaONIOmaTh 3a XOJAOM TMIPOIECCa, CaMOCTOSTENFHO MPOTHO3UPOBATH €T0
pesynbrar, GopMyTHpoBaTh OO0OOIIEHHS ¢  BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH pPE3YJIbTaToB
HCCIIEIOBAHUS, COCTABIIATH 00OCHOBAHHBIN OTYET O MPOJIEIIaHHOM padoTe;

MpUOOpeTaTh OMBIT YYEHHYECKOW WCCIEeNOBaTEeNbCKOM M MPOEKTHOM JeSTeNbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEIICHUS TMPAKTUYECKUX 3ajad,
MPUMEHEHUIO Pa3TUYHBIX METOOB MTO3HAHUSI.

3) pa6ora ¢ undopmanueii:

OPUEHTHPOBATbCSI B PA3IMUHBIX HMCTOUYHUKAX HH(pOpManuu (HAydyHO-TIOMYNSpHAs JIUTeparypa
XUMHYECKOTO COJEp)KaHUs, CIpaBOYHBIE MOcoOus, pecypchl MHTepHeTa), aHaTU3UPOBATh HH(POPMAIIUIO
pa3NMYHBIX BHAOB U (QOpM  TPEACTaBICHHUS, KPUTUYECKH OICHMBATh €€ JOCTOBEPHOCTb W
HEMPOTUBOPEUNBOCTH;

(dbopMynHpoOBaTh 3aMpoChl M MPUMEHATh PA3TUYHBIE METOMBI MPHU TMOUCKE W 0TOOpe WHOpMAaINH,
HE0OXOUMOI IS BHITIOTHEHHS YI€OHBIX 3a71a4 OMPEIeIEHHOTO THIIA;

MPUOOpPETaTh OMBIT UCHOIH30BaHMS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUNA U Pa3IHYHBIX
IMOMCKOBBIX CHCTEM,;

CaMOCTOSITENILHO BBIOMpATh ONTHMAaNbHYIO (hopmy mpeacraBneHus: uHpopMmanuu (cxembl, rpadukw,
JyarpamMmbl, TaOIHIIBI, PUCYHKH U JPYTHE);

WCIIONb30BaTh HAyYHBIM SI3BIK B KadeCTBE CpeACTBa NpU paboTe ¢ XUMHUYECKOW HH(OpMaiuei:
MIPUMEHSITh MeXKIPEeIMETHBIE (PU3NIECKHEe U MaTEMAaTUYECKNE) 3HAKU U CUMBOIIBI, (hOpMYJIbl, aOOpeBHATYPHI,
HOMEHKIIATYpY;

HCIONIL30BaTh U MPE0OPa30BLIBATH 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATTISAHOCTH.

OBi1aieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3aJlaBaTh BOMPOCHI 1O CYIIECTBY 00CYKIaeMOl TeMbI B XOJIe AUAJIOTa W/WIIN TUCKYCCUHU, BHICKA3hIBATh
uaen, GopMyarpoBaTh CBOM MPEUIOKEHUSI OTHOCUTEILHO BBITOIHEHUS MPEAIOKEHHON 3a/1auu;



BBICTYIIaTh ¢ TPE3EHTAIlMeH  pe3yJbTaTOB  IO3HABATCIIBHOH  JEATEIBHOCTH,  IOJYYCHHBIX
CaMOCTOSITCJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMHM TIPH BBIMOJIHEHUH XHMHYECKOTO SKCIICPHMEHTA,
MIPAKTHYECKOM pabOThI TI0 MCCIICIOBAHWIO CBOMCTB M3y4acMBIX BEIICCTB, peaanu3alliid y4eOHOTO MPOCKTa W
(GbopMyITHpOBaTh BBIBOABI IO Pe3yibTaTaM IMPOBEACHHBIX HCCIICAOBAHUN IyTEM COIIACOBAHHS ITO3UIUH B
X071e 00CYXIeHUSI 1 0OMEHa MHECHUSIMH.

ORi1ajieHHe YHHBEPCAJIbHBIMH PeryJissTHBHBIMH JeHCTBUSIMU:

CaMOCTOSITEJIHO TUIAHUPOBATh M OCYILECTBIIATh CBOKO IMO3HABATEIBHYIO JICATCIIBHOCTD, ONPEaeiss eé
IEMH W 3aJa4H, KOHTPOJIMPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh IpeIjiaracMblii ajirOpuTM
JNCHCTBUI TNPHU BBHIMOJIHCHUH YYCOHBIX M HMCCICIOBATCILCKUX 3ajad, BHIOMpaTh HawnbOoyiee 3(QeKTHBHBIHN
CIOCO0 MX PEHICHHS ¢ YIETOM IOJyUYEHHUSI HOBBIX 3HAHHMH O BEIECTBAX M XUMHUYCCKHX PCAKIUAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JIEITEILHOCTH Ha OCHOBE CaMOAHAJIN3a U CAaMOOIICHKH.

INPEAMETHBIE PE3VYJIBTATbBI

10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)KaroT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUN O XMUMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTUHBI
MUpa, POJIA XUMHUHU B TIO3HAHWUH SBJICHUN TPHUPOJBI, B HOPMUPOBAHUN MBIIIUICHUS W KYIBTYypPhI JIHYHOCTH, €€
(YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOAMMOW JUIS pEIICHUS NPAKTUYECKUX 3a7ad M DKOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[I0POBBIO M IPUPOIHOM CpeIe;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBONOJAralOLIUe IOHATHS
(XMMUYECKUH  DJIEMEHT,  aTroM,  DJJEKTpOHHas  o0oJIouka  aroma,  MOJIEKyJa,  BaJIEHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTh, XUMUUECKAsl CBA3b, CTPYKTYpHasi hopmyna (pa3BEpHyTasi U COKpalEHHAsI), MOJb,
MOJISIpHAsi Macca, MOJSIPHBIA 00BEM, YIIIEPOAHBIM cKejeT, (PyHKIMOHAIbHAs TPYINa, pauKal, H30Mepus,
M30MEpPBI, TOMOJIOTUYECKUM DS, TOMOJOTH, YITIEBOAOPOXBI, KHCIOPOA M a30TCOAEpIKaIIUEe COEAUHEHMS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs
CTpOEHHS opraHudeckux BemecTs A. M. ByTiiepoBa, 3akoH COXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMUH; MUPOBO33PEHUYECKHIE 3HAHMS, JISKAIME B OCHOBE MMOHUMAHUS TPUUYNHHOCTH U
CUCTEMHOCTH XHMHYECKHX SBJICHUH, (DaKTOJIOTMYECKUE CBEICHHMS O CBOWCTBAX, COCTaBe, IMOJyYEHUU U
0€30M1acCHOM HCIOJIb30BaHUHM BAKHEHIIIMX OPraHMYECKUX BELIECTB B OBITY M NMPAKTUUYECKOM NEATEIbHOCTU
YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE TMPU3HAKU TIOHSATUW, YCTAHABIMBATH HX
B3alMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMMCAHUM COCTaBa, CTPOCHUS U MpEBpaIlleHui
OPraHNYeCKUX COCIMHEHUN;

c(OpMUPOBAHHOCTh YMEHUH UCMOIb30BATh XMMUUYECKYIO CUMBOJIUKY JIJISl COCTABIIEHUSI MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (HOPMYNI OPraHMYECKUX BEIIECTB U YPAaBHEHUN XUMUUYECKHUX
peaKIui, U3roTaBIMBaTh MOJAEINA MOJIEKYJ OPTaHMYECKUX BEIIECTB JUIS WJUIFOCTPALMU MX XMMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABJIMBATh IPUHA/JIEKHOCTh M3YUYEHHBIX OPraHUYECKUX BEIIECTB IO
X COCTaBy M CTPOCHMIO K OIpeNel€HHOMY KJacCy/Tpymie COeIuHEHUM (yIJIeBOIOpOJbl, KHUCIOpOId M
a30TCONEPXKALUE  COEIMHEHUS, BBICOKOMOJIEKYNISPHbIE COEAMHEHMs), JaBaTb UM Ha3BaHHUsS IO
cucremarnueckor HomeHknarype (IUPAC), a Takke NpHUBOAWTH TpPUBUAIbHBIE HA3BaHUS OTIENbHBIX
OpPraHMYECKHUX BEUIECTB (3TUJICH, NMPOMUJIEH, alleTUJIeH, 3TUJICHIJIMKOIb, NIULEpHH, (peHoun, Gopmanbaerun,
aneTajablerul, MypaBbMHasi KHCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAs KHCIIOTA, CTEAPUHOBAas KHCIIOTA,
TJTI0K03a, (PpyKTO3a, Kpaxmall, IeJUII0I03a, TIIUITHH);

c(hOpMHPOBAHHOCTh YMEHHUS OMPEAETATh BHJIBl XUMHYECKOW CBSI3M B OPTAaHMYECKUX COCTWHECHUSIX
(omMHapHBIE U KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHSITH MOJIOKECHHUS TEOPUH CTPOCHUSI OPraHUYECKUX BemecTB A. M.
BbytnepoBa nnsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS
MAaccChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTb COCTaB, CTPOCHHE, (UIUUYECKHE M XUMHUYECKHE
CBOMCTBAa TUMHMYHBIX MPEACTaBUTENEH pPa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH,
MPOMWICH, areTwieH, Oyranuen-1,3, metunOyraauen-1,3, OEH305, METaHOJN, ATAHOJ, STHJICHIJIUKOIb,
MIepuH, (GeHoN, aleTanbleru]], MypaBbUHAs W YKCYCHash KHCIOTBI, IIIIOKO3a, Kpaxmaj, IeJUI0I03a,
aMUHOYKCYCHasl ~ KHCJIOTa), WJUIIOCTPUPOBATh TEHETHUYECKYI0 CBSA3b MEXAY HHMH YpaBHEHUSMU
COOTBETCTBYIOIINX XUMHUECKHX PEAKIHIl C NCIOIB30BaHUEM CTPYKTYPHBIX (HOPMYIT;



c(OpMUPOBAHHOCTh YMEHHUS XapaKTepu30BaTb HCTOUYHUKH YIJIEBOJOPOIHOTO ChIphs  (HE(TH,
MIPUPOIHBINA Ta3, YroJib), CIOCOOBI HX MepepabOTKU U MPAKTUYECKOE MPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(OpMUPOBAHHOCTh YMEHUN MPOBOIUTH BBIUMCICHUS 0 XMMHUYECKUM YpPaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBA UCXO/IHOTO BEIECTBA WM MPOAYKTA PEaKLUU 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO
U3 UCXOJIHBIX BEIIECTB UJIU MPOTYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHUU BIAJECTh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOAAX HAYYHOIO MO3HAHMUS,
UCIONIb3YEMbIX B XUMHUHM IpPU HM3YyYEHUH BEIIECTB M XMMHMUYECKUX SBICHUU (HaOMIOneHHe, HW3MEpeHue,
HKCIEPUMEHT, MOJICJIUPOBAHKE), UCIIOIB30BaTh CUCTEMHbIE XMMUUYECKHE 3HAHUS Ul MPUHSATUS PEIICHUN B
KOHKPETHBIX KHU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHH cOOJIONaTh IMpaBWJia TOJb30BaHHUS XUMHYECKOH Tmocynodl u
nabopaTopHbIM 000pYIOBaHMEM, a TaKKe IMpaBuwia oOOpallleHHus C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBITOTHEHHIO JIAOOPATOPHBIX XMMHUECKHX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBINOJHATH XUMUYECKUN SKCHEPUMEHT (IpeBpalleHUs
OpPraHMYECKHUX BEIeCTB MpPH HArpeBaHUU, MOIYYCHHE ITUJICHA U U3yUYEHUE €ro CBOWCTB, Kaue€CTBEHHBIE
peakuuyu OpraHMYeCKHX BEIIECTB, JeHaTypauus OelKOB IMPU HarpeBaHWM, LBETHBIE peakUuu OENKOB) B
COOTBETCTBHM C TpaBUJIAMU TEXHUKH O€30MacHOCTH MpU OOpallleHWH C BEleCTBaMU U JabOpaTOpHBIM
0o0OpylnOBaHUEM, NPEACTABIATH PE3yJAbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMme 3amucH ypaBHEHHA
COOTBETCTBYIOIINX Peakuil U (OpMyIHUpPOBATh BHIBOJIBI HA OCHOBE ATHX PE3Y/ILTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3WPOBATh XUMHUYECKYI0 MHGOpPMAIHIO, MOTYy4aeMyIo
U3 pa3HbIX UCTOYHUKOB (CpelicTBa MaccoBOi nHpopmanuu, THTepHEeT U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHMI COONIIOAATH MpaBUjla HKOJOTHYECKH 11E1eCO00pa3HOro MOBeIeHUs B OBITY
U TPYIOBOH JIEATENbHOCTH B IENSIX COXPAHEHHS CBOETrO 370POBbS M OKpPYXKAIOLIEH MPUPOTHOU Cpellbl,
OCO3HaBaTh OMACHOCTh BO3/CWCTBHUS HA JKUBBIE OPTraHU3MbI OINpPEAETIEHHBIX OPTaHUYECKUX BEILECTB,
noHumasi cmbici nokaszarens [IJIK, mosicHATh Ha mpumepax CrocoObl YMEHBIICHHS] U MPEIOTBPAIICHUS UX
BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeIIOBEKa;

Ui 00y4JaroUMXCcsi C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE MPUMEHSTh 3HaHUA 00
OCHOBHBIX JJOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XMMHUECKHX SIBJICHHIA;

JUIS CeNbIX U CcIabOBUISAIINX OOYYAIOIIUXCS: YMEHHE MCIIOJIb30BaTh Pelbe(HO-TOUCUHYIO CHUCTEMY
o6o3nauenuit JI. bpaitns ans 3anucu XUMU4YEeCKUX (GOpPMYII.

11 KJIACC

[IpenmeTtHbIe pe3yabTaTsl 0CBOEHUS Kypca «O01as 1 HeopraHudeckass XUMUs» OTPakaroT:

c(OpPMHUPOBAHHOCTh MPEJICTABICHUA: O XUMHUECKONH COCTABIAIONIEH €CTeCTBEHHO-HAyYHON KapTHUHBI
MHUpA, POJIM XUMHUH B MTO3HAHUU SBJICHUN NMPHUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIBTYpPbl JUYHOCTH, €€
(GYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM JJIsi pEeIIeHHs MPaKTUYeCKHX 3a/ad M HKOJIOTHYECKH
000CHOBaHHOI'O OTHOILEHUSI K CBOEMY 3[J0POBBIO M IPUPOIHOH Cpere;

BJIQJICHAE CHCTEMOM XUMHYECKMX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOIOJATaroIUe IOHATHUS
(XMMHUYECKUH 3JIEMEHT, aToM, M30TOI, S-, P-, d- AJMEKTPOHHBbIE OpOMTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIH  00BEM, BaJEHTHOCTb, 3JIEKTPOOTPHLATENBHOCTh, CTEMEHb OKHMCIEHHS, XUMHUYECKas CBA3b
(KOBaJIeHTHas, MOHHAs, METAJUINYECKas, BONOPOJAHAsA), KPUCTAJUIMYECKass pEIIETKA, THUIIBI XUMHUYECKUX
peakuuii, pacTBOp, 3JEKTPOIMTHI, HEDIEKTPOIMUTHI, DIEKTPOIUTHUYECKAs JUCCOLMALNSA, OKUCIUTED,
BOCCTAHOBHTENb, CKOPOCTh XUMHYECKOW pEaKIuh, XUMHYECKOEe PaBHOBECHE); TEOPUU M 3aKOHBI (TEOPHS
EKTPOJIUTHYECKON AMcconuanuy, nepuogudeckuil 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHHs MacChl
BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS JHEPTUU IPH XMMHUYECKHX PEaKLMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SA3bIK XUMUHU, MUPOBO33PEHUYECKNE 3HAHMS, JIEXKAIUE B OCHOBE NOHMMAHUS IPUYMHHOCTU U
CHCTEMHOCTH XMMHUYECKHX SIBJICHUH, (PaKTOJIOTMUYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUU HU
0€30IaCcHOM HCIIOJIb30BaHUN BAKHEHMIIINX HEOPraHWYECKHX BEUIECTB B OBITY M MPAKTUYECKOM JEATEIbHOCTH
YeJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHMH BBIBIATH XapaKTEpHble IMPU3HAKK IOHATUH, YCTAHABIMBATh MX
B3alMOCBS3b, UCIOJb30BaTb COOTBETCTBYIOUIUE IOHSTHUS IPHU ONUCAHUM HEOPraHMYECKUX BEIIECTB U HX
[IPEBPAILCHU;

c(OpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BATh XMMUYECKYIO CHMBOJHUKY JJIsI COCTaBICHUS (POPMYI
BELIECTB U YPaBHEHMM XMMMUYECKHUX peakuui, cuctemarndeckyro HomeHkiarypy (IUPAC) u TpuBuanbHble
HAa3BaHUsS OTACJIBHBIX HEOPraHMYECKUX BEIIECTB (YrapHbIi a3, yIJIEKUCIbIM Ia3, aMMHaK, raméHas U3BecTb,
HeraméHas U3BeCThb, IUThEBAsl COJla, MUPUT U IPYTHE);



c(hOpMHPOBAHHOCTh YMEHHI OMPENEIATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS XUMUUYECKUX AJIEMEHTOB
B COCAMHEHUSAX PaA3IMYHOTO COCTaBa, BUJl XMMHYECKOW CBS3W (KOBAJICHTHAs, WOHHAs, METaJUTMYECKas,
BOJIOPOJIHAsI) B COCAMHEHUSAX, THI KPUCTAUIMUYECKONW pEmETKH KOHKPETHOTO BeIIecTBa (aromHas,
MOJICKYJISIDHAsl, WOHHAs, METAJUIMYECKas), XapaKTep Cpeabl B BOJIHBIX pPacTBOPax HEOPTaHHMYECKUX
COEITMHECHHI,

c(hOpMHPOBAaHHOCTh YMEHHUH YCTAaHABIWBATh NPUHAJICKHOCTh HEOPraHMYECKUX BEIIECTB IO HX
COCTaBy K OMpEeIEHHOMY KJIacCy/TpylIie COSAMHEHHH (MPOCThIE BEIIECTBA — METAIBI M HEMETaJUIbI,
OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHBIC THAPOKCHUIBI, COJIN);

c(hOpMHPOBAaHHOCTh YMEHHMH pPAacKpbIBaTh CMBICT TNepuoandeckoro 3akoHa J[. M. Menneneea u
JEMOHCTPHPOBATh €r0 CUCTEMATH3UPYIOIIYIO, O0BICHUTEIBbHYIO U TPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHUE AaTOMOB XHMHYECKUX
anemeHToB 1—4 nepuonos Ilepuonnueckoit cucrembl xuMuueckux 3ieMeHToB . 1. MenneneeBa, UCob3ys
MOHATUSA «S-, P-, d-2JEKTPOHHBIE OPOUTAINY, «IHEPIETHUCCKHE YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M WX COCAMHEHUH IO mepuonaMm u rpymnmnam llepuogudeckoit
CHCTEMBI XUMHYeCKHuX dyiemMeHToB 1. 1. Menaeneena;

c(OpMUPOBAHHOCTh yYMEHUW XapaKTepu3oBarh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBa
HEOPraHMYECKHUX BEIIECTB Pa3MYHBIX KJIACCOB, MOATBEPHKIATh CYIIECTBOBAHUE FCHETUYECKON CBSI3U MEXKIY
HEOPraHMYECKUMH BEUIECTBAMU C MOMOIIBIO0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUUYECKUX PEaAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHS KJIacCHU(PUIMPOBATH XUMHUYECKHUE PEAKIUHU IO Pa3IUYHbIM MpPU3HAKAM
(4ucity ¥ cocTaBy pearupyroliux BEeUIECTB, TEIUNIOBOMY (G (HeKTy peakiuu, N3MEHEHUIO CTENeHEe OKUCIIeHUs
AIIEMEHTOB, 00PAaTUMOCTH PEAKIINH, YYACTHIO KaTallu3aropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBIATh YypPABHEHUS PEAKUHH pa3MYHBIX THUIIOB, TIOJHBIE U
COKpalIéHHbIE ypaBHEHUS PEaKIMil HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEaKIHHU HUIYT
JIO KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH PpEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBI COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOTHBIX
pacTBOpax HEOPraHUYECKUX BEIECTR;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKIuil
MOCPEZICTBOM COCTaBIIEHUS IIEKTPOHHOTO OajaHca dTUX PeaKIuii;

c(OpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIIUU OT Pa3IUYHbBIX
(bakTOpoB; XapakTep CMEIIEHUsS XHMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ACHCTBUA
(mpunnun Jle larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XWMHUYECKHE TMPOIIECCHI, JEKallde B OCHOBE
MIPOMBIIIICHHOTO TONyYEHHUsI CEPHOM KUCIIOThI, aMMHUaKa, a Takke C(OPMUPOBAHHOCTh MPEICTaBICHUN 00
OOIINX HAYYHBIX MPUHIIUIIAX W SKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHHS C HCIOIH30BAHUEM IMOHSATHS «MaccoBas JOJS
BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKUX PEaKIMAX, MACChl BEIIECTBA WU
00bE€Ma TrazoB IO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBbEMY OMHOTO M3 YYaCTBYIOIIUX B
peakuuy BeIIeCTB, TEIIOBOrO 3(ddexTa peakuun Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHH COONIONATh TMpaBWJia TOJIB30BAaHHS XUMHYECKOH TMocymnod u
nabopaTtopHeiM 000pyIOBaHMEM, a TaKkKe MpaBWwia oOOpalleHHus C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOTHEHHIO JIAOOPATOPHBIX XUMHUECKHX OIBITOB;

c(OpMUPOBAHHOCTh YMEHMI TJIAHUPOBATh U BBHIMOJIHATH XMUMHUYECKHH JKCIEPUMEHT (pa3lioiKeHHe
MEepOKCUAa BOAOPOAA B MPUCYTCTBUM KaTajau3aTopa, ONpPEAENIEHUE Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAJIHHOTO WHAMKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMHYECKOH peakiuu, peakiuu
MOHHOTO OOMEHa, KaueCTBEHHBIC PEAKINHU Ha Cylb(dar-, kKapOoHAT- U XJIOPHUA-aHUOHBI, Ha KAaTUOH aMMOHWUS,
pelIeHre SKCIIEPUMEHTANbHBIX 33/1ad o TemMaMm «Metamb» u «HemeTamib») B COOTBETCTBUU C IPABUIIAMHU
TEXHUKU 0€30MacHOCTH MpH OOpalleHHH C BEIIeCTBAaMU U JIAOOpATOPHBIM 00OpYHOBaHUEM, MPEACTABIATH
pe3yibpTaThl XUMUYECKOTO AKCIEpUMEHTa B (opMe 3almuch ypaBHEHUH COOTBETCTBYIOIIUX pEaKIHid |
(dbopMyTHpOBaTh BBEIBOJBI HA OCHOBE 3THUX PE3YJbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIN3WPOBATh XUMHUUYECKYI0 WH(GOPMAIIHMIO, MOTYyYaeMykO
13 pa3HbIX UCTOYHUKOB (CPEACTBA MAaCCOBOW KOMMYHHKAIMU, HTEpHET U IpyTrux);

c(hOpMUPOBAHHOCTh YMEHHI COONIIOAATH MPaBUiIa SKOJOTHYECKH 1E1eCO00pa3HOT0 MOBEICHUS B OBITY
U TPYIOBOM JEATETBHOCTU B IIEJISIX COXPAHEHMUSI CBOETO 3[0POBbsi U OKPYXKAIOIIEW MPUPOIHON Cpelbl,
OCO3HABaTh OIACHOCTb BO3JIEUCTBHS Ha >KUBBIE OpPraHU3MbI OINpPEACIIEHHBIX BEIIECTB, MOHUMAas CMBICI



nokazarens [IJIK, mosicHATH Ha mnpumepax crnocoObl YMEHbBIIEHUS M MPEJOTBPAIICHHUS UX BPEIHOTO
BO3/ICMCTBHS HA OpPraHU3M YEIOBEKa;

Ui 00y4aroUIMXcsi C OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 370POBbSi: YMEHHE MPUMEHATh 3HaHUA 00
OCHOBHBIX JJOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHHUIA;

JUIS CIeNbIX U cIabOBUISAIINX OOYYarOIIUXCS: YMEHHE MCIIOJIb30BaTh Pelbe(HO-TOUCUHYIO CHUCTEMY
0003HaYeHUH JL Bpaitns JUISt 3aMucu XUMHYECKHUX dhopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacoB
Ne DJIeKTpOoHHbIe (1M (ppoBHIE)
HanmMeHoBaHue pa3aesioB 1 TeM POrpaMMbl Kontposabubl | IlpakTuuec
n/n Bcero o0pa3oBare/ibHbIE Pecypchl

e padoThbI KHe padoThbl

Pa3gea 1. Teopernueckne 0CHOBbI OPraHU4YeCKOl XUMHMHU

[Ipeamer opranndeckord xuMuu. Teopust CTpOCHUs

1.1 . 3 bubauoreka [1OK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa

Wroro no pazgeny 3

Pazgen 2. Yriiesogoponsl

2.1 [IpenenbHble yrIIEBOAOPOIbI — aJIKaHbI 2 bu6mmoreka [IOK https://myschool.edu.ru/
H :
2.2 CUPEASILHAIC YRICBONOPO/INL: AIIKCHEL, AIKA/HCHH, 6 1 Bbu6auoreka I{OK https:/myschool.edu.ru/
AJIKMHBI
23 Apomarndeckue yrieBoI0pOIbI 2 bubmuoreka LHOK https://myschool.edu.ru/
IT
2.4 PHPOIIRIC HETOTHHIH YITICBONIOPONOS H X 3 1 bubmuoreka [1OK https://myschool.edu.ru/
nepepaboTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoaconepxamue opranu4eckue coeJuHeHUs
3.1 Criupter. ®enon 3 bubmuoreka L{OK https://myschool.edu.ru/
3.2 Anbnerunsl. Kap6oHoBbie kucaoTsl. CiiokHbIE 3)UPHI 7 1 bubnuoreka L{OK https://myschool.edu.ru/
33 VrieBobl 5 1 bu6moreka ILIOK https://myschool.edu.ru/
Hroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvdecKue coeJMHeHu st
4.1 AMuHBL. AMHHOKHCITOTBI. benkn 3 bu6moreka [{OK https://myschool.edu.ru/
Utoro mo pazgeny 3

Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S

5.1 [Tnactmaccel. Kayayku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpOoHHbIe (1M (ppoBHIE)
HanmMeHoBaHue pa3iesioB U TeM NPOrpaMMbl Kontpoubusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pasznea 1. Teopernyeckue 0CHOBbI XMMHUH
Crpoenue aromoB. [lepuonnueckuii 3akoH U Butmorexa LOK
1.1 [Iepuonnueckas cuctema XMMUYECKUX 31eMeHTOB /1. 1. 3
https://myschool.edu.ru/
Menneneena
buo OK
1.2 Crpoenue BeniectBa. MHOrooOpasue BELeCTB 4 hngsI:I;I/(r)rTlilscthjol.e duru/
bubaunoreka [IOK
1.3 X
HMITACCKHIE peaKiin 6 1 1 https://myschool.edu.ru/
TITOro 1o paser 13 bubauoreka [IOK
pasicy https://myschool.edu.ru/
Pasnen 2. Heoprannuyeckasi Xumust
bu6mmoreka [IOK
2.1 M
CTaILIbT 6 1 https://myschool.edu.ru/
bu6mmoreka [IOK
2.2 Hewmeraumer ? 1 1 https://myschool.edu.ru/
2.3 CBsI3b HEOPraHUYECKUX W OPTaHUYECKUX BEIIECTB 4 bubmmorexa LHOK
' p p B https://myschool.edu.ru/
MIroro 1o paser {7 bub6moreka [IOK
pasiety https://myschool.edu.ru/
Pasznen 3. Xumus u :XKu3HbL
bu6moreka [IOK
3.1 X
VML HKHSHE 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 36 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Konuuects 3 o
° JIEKTPOHHbIE N (poBbIE
Tema ypoka 0 4acoB p p
n/n Hara oOpa3oBareibHbIE Pecypchl
Bcero
. N bubmuoreka [IOK
1 [IpenMer opranuyeckoil XuMum, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE 1
https://myschool.edu.ru/
) Teopust cTpoeHus opranndeckux coenuHennii A. M. byrneposa, eé ! bubmuotexa [IOK
OCHOBHBIE MOJOKEHUS https://myschool.edu.ru/
3 [IpencraBnenue o knaccudukanum opraHuueckux Beniects. Homenknarypa 1 bubmuoreka LIOK
(cucremarnueckas) ¥ TPUBHUAJIbHBIE HA3BAHUS OPraHUYECKHUX BEIIECTB https://myschool.edu.ru/
. bubnuoreka LIOK
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUM Pl 1
https://myschool.edu.ru/
5 M N { bubmuoreka [IOK
€TaH W 9TaH — MPOCTeHIIre TPEeACTaBUTENN ATKAHOB
P bt https://myschool.edu.ru/
6 A . ! bubmoreka [IOK
JIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA
P https://myschool.edu.ru/
. bubmumoreka [IOK
7 DTWIICH U IPOMUIIEH — MPOCTEHIINE MPECTABUTETN ATIKEHOB 1
https://myschool.edu.ru/
2 I 6ota Ne 1. I . { bubmuoreka [IOK
aktudeckas pabora Ne 1. «[lomyuenue 3TuneHa U U3yuyeHUe ero CBOMCTBY
P P i i https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u metunoyraguen-1,3. [loayuenue ] bubnuoreka [IOK
CHUHTETHYECKOTO KayuyKa U PEe3HHbI https://myschool.edu.ru/
10 AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHIECKUAN PSI/I. 1 butmoreka IIOK
AneTuneH — npocTeHINi MpeCcTaBUTENb aIKUHOB https://myschool.edu.ru/
1 B . { bubmoreka [IOK
BIYUCIICHUS 110 YPABHEHUIO XUMUYECKON PEaKIII
P peardt https://myschool.edu.ru/
12 ApeHbl: 6eH30I1 U ToNTyoJl. TOKCHYHOCTh apeHOB 1 Bubnuoreka [IOK
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13 I'eneTnyeckas CBsI3b yIIIEBOJOPOAOB, IPUHAIICKALIUX K PA3ITMYHBIM Bbubnuoreka LHOK
KJlaccam https://myschool.edu.ru/
14 [IpuponHbie HCTOYHMKY YITIEBOAOPOAOB: IPUPOAHBIN I'a3 U NOIYTHHIE Bbubnuoreka [OK
He(TSAHBIC Ta3bl, HE(YTh U MPOIYKTHI €€ MepepadoTKH https://myschool.edu.ru/
15 [IpuponHbie HCTOYHUKH YTIIEBOJOPOJOB: MPUPOAHBIN I'a3 U MOMYTHBIE bubmuoreka [IOK
He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ mepepadoTKu https://myschool.edu.ru/
16 KontponbsHas padota o pazaeny «YrieBoaopOab bubmmorexa HOK
https://myschool.edu.ru/
17 [IpenenbHble OJHOATOMHBIE CIUPTHI: METAHOJ U ATaHOI. BopopoaHas cBs3b bubmorexa [OK
https://myschool.edu.ru/
bu6mmoreka IIOK
18 MHOT0aTOMHBIE CITUPTHI: TUICHIIIMKOIb U TIUICPUH
https://myschool.edu.ru/
19 @DeHOo: CTPOCHHE MOJIEKYJIbI, (PU3MUECKHE U XMMUYECKHUE CBOICTBA, bubmuotexa [IOK
pUMEHEeHHE https://myschool.edu.ru/
20 Anpaerupl: GopManbAeTUI U alleTalbIeru/l. AIIETOH bubmorexa [OK
https://myschool.edu.ru/
1 OIHOOCHOBHBIE TIPE/IENIbHBIE KAPOOHOBBIE KUCTIOTHI: MypaBbUHAS U bubnuorexa [IOK
yYKCyCHast https://myschool.edu.ru/
22 [Tpaktuueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOW KUCIIOTHI» bubmmorexa [OK
https://myschool.edu.ru/
” CreaprHOBas U OJIEMHOBAsI KUCIIOTHI, KaK MPEACTaBUTENN BBICIITUX bubmmoreka [IOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
. bubmmoreka [IOK
24 Mplia Kak CONTU BBICITUX KapOOHOBBIX KUCIIOT, HX MOIOIIEE eHCTBHE
https://myschool.edu.ru/
)5 Crnoxxable 2UPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ naponmn3 bubmmorexa [IOK
CIIOXHBIX A(UPOB https://myschool.edu.ru/
26 JKupbr: Tunponus, npuMeHeHne, OMOJIOTHYeCcKas poilb )KHPOB brbmiorexa LIOK
https://myschool.edu.ru/
27 VYrneBoasl: coctas, Knaccupukanys. BaxkHemme npeacTaBUTeNu: MI0Ko3a, Bubnuoreka [IOK
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bpykTo3a, caxaposa

https://myschool.edu.ru/

73 VYreBoabl: cocTaB, Kiaccudukanus. BaxxHeimme npecTaBuTeNn: TIII0K03a, ] bubmmoreka [IOK
bpykTo3a, caxaposa https://myschool.edu.ru/
29 Kpaxman u niesutiono3a Kak mpupoIHbIE TOTUMEPHI 1 Brbmmorexa HOK
https://myschool.edu.ru/
30 KonTpomnpHas padota no pasaeny «Kucimopoacoaepikaiime opraHu4ecKue { bubmuoreka [IOK
COCTUHEHUS https://myschool.edu.ru/
bu6mmoreka [JOK
31 AMUHBI: METWJIAMUH U aHWIHH 1
https://myschool.edu.ru/
1 AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHMYECKUE COSTMHEHHS, UX 1 Bubmuoreka [JOK
Ouonornyeckoe 3HadueHue. Llernrumpt https://myschool.edu.ru/
33 Benku kak mpupoaHbIE BBICOKOMOJICKYIISIPHBIC COSTHHCHUS 1 Brbmmorexa HOK
https://myschool.edu.ru/
. bu6mmoreka [IOK
34 OcCHOBHBIE OHATHS XUMHH BBICOKOMOJIEKYISPHBIX COSTUHEHHM 1
https://myschool.edu.ru/
15 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYISIPHBIX COeTUHEHUH. |
[Tnactmacchl, kayuyyku, BOJTOKHA
36 Wrorosslit ypok 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 36
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11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTpOHHbIe Hn(ppoBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero ust
. bubnuorexa IJOK
1 XUMUYECKUHN dIIEMEHT. ATOM. DJIEKTPOHHASI KOH(PUTYpALKsI aTOMOB 1
https://myschool.edu.ru/
) Ilepnonuyeckuii 3akoH u [lepuonuueckas cucteMa XMMU4YECKUX 3JIEMEHTOB ) Bubnuoreka [HOK
. U. Menneneesa, X CBA3b C COBPEMEHHOW TEOpHEH CTPOCHHUS aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX
N bu6mmoreka [JOK
3 COEMHEHUH 110 rpyIIaM U nepuojiaM. 3Ha4eHue NepruondecKoro 3aKoHa U 1
https://myschool.edu.ru/
cucTeMbl XuMU4eckux semenToB JI.M. MenzeneeBa B pa3BUTUU HAYKU
4 Crpoenue BemiecTBa. XUMUYECKasi CBsI3b, €€ BUAbI; MEXaHU3MBI . bubnuoreka [IOK
00pa3oBaHMs KOBAJICHTHOH CBsI3U. BomopoaHas cBsA3b https://myschool.edu.ru/
5 BanentHoCTh. DnexTpoorpunarenbHocTh. CTeneHs okucienus. Bemecrsa . bubnuoreka LIOK
MOJIEKY/ISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS https://myschool.edu.ru/
6 ITonsiTHE O IHUCTIEPCHBIX cUCTeMax. MICTUHHBIE U KOJJIOUIHBIE PACTBOPHI. ! bubnuorexa HOK
MaccoBas 10715 BelllecTBa B pacTBOpe https://myschool.edu.ru/
7 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX COeTUHEHUH. | bubnuoreka [IOK
I'eneTnyeckas CBS3b HEOPraHMYECKHUX BELIECTB, PA3JIMYHBIX KJIACCOB https://myschool.edu.ru/
Knaccugukanus XuMHUuecKuX peakivii B HEOPraHMYeCKol U OpraHnvYecKoil
¢ P P P bubmuoreka [IOK
8 XUMHHU. 3aKOH COXPAHEHUS] MacChl BEIIECTB; 3aKOH COXPAHEHUS U 1
https://myschool.edu.ru/
IpEeBpALLCHHs] SHEPTUU TIPU XUMUUECKUX PEaKIHIX
butmoreka IIOK
9 CxopocTts peakiuu. OOpaTuMble peakiui. XUMHUIECKOe PAaBHOBECHE 1
https://myschool.edu.ru/
10 [TpakTuueckas pabota Ne 1. «BnusiHue pa3zinuuHbix (akTOPOB Ha CKOPOCTh { bubnuorexa HOK
XUMHYECKOM peakium» https://myschool.edu.ru/
OnexrponauTnyeckas aucconnanus. [IoHsTre o BOZOPOIHOM HOKa3aTene
bu6mmoreka [IOK
11 (pH) pacTtBopa. Peakiiuu nonHoro ooMeHa. ['uiponan3 opraHuyeckux u 1
https://myschool.edu.ru/
HEOPraHMYEeCKUX BELIECTB
12 OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [TonsaTue 06 snexrponuse i Bubnuoreka [IOK

pacIuIaBoB U pacTBOPOB COJIEH

https://myschool.edu.ru/
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bubmoreka [IOK

13 KoutponpHas pabora 1o paszeiy «TeopeTnyeckre 0OCHOBBI XMMUMN)
P P P Y P https://myschool.edu.ru/
Meraiuisl, ux nojaoxenue B Ilepuogudeckoit cucreMe XUMHYECKUX
bu6mmoreka [IOK
14 anemenToB /. 1. MenneneeBa u 0cCOOEHHOCTH CTpOCeHUS aToMOB. O01IIHe
. https://myschool.edu.ru/
($u3HYEeCKHEe CBONCTBAa METAIIJIOB
. . bu6mmoreka IIOK
15 CnaBbl METAJUIOB. DNEKTPOXUMUYECKUH PsIl HAPSKEHUM METaIOB
https://myschool.edu.ru/
16 XUMHYECKHE CBOMCTBA BAKHEUIIINX METAJIOB (HATPUiL, KJIU, KaJIbIIUM, bu6mmoreka IIOK
MarHU, aAJTFOMUHHN) U KX COCTUHEHUI https://myschool.edu.ru/
. . bu6bnnorexa IIOK
17 XHUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX COCITMHCHHUM
https://myschool.edu.ru/
. . bu6mmoreka IIOK
18 XUMHYECKHE CBOMCTBA LIMHKA, YKeJIe3a M UX COCIUMHCHUN
https://myschool.edu.ru/
19 [Tpaktuyeckas padora Ne 2. "Pemienue sKcriepuMEHTAIBHBIX 331a4 110 TEMe Bubmuoreka [OK
«Metaip»" https://myschool.edu.ru/
20 Hewmerambl, ux nonoxxenue B [lepuonnueckoit cucreMe XUMUYECKUX bu6mmoreka [JOK
anemenToB JI. 1. MenieneeBa 1 0COOCHHOCTH CTPOSHUS aTOMOB https://myschool.edu.ru/
21 duznyecKkre CBOMCTBAa HEMETAIIIOB. AJUIOTPOIUSI HEMETAUIOB (Ha MpuUMepe bubmuoreka [IOK
KHCII0poJia, cepsbl, hocdopa u yreposa) https://myschool.edu.ru/
. . bubmmoreka [JOK
22 XUMHUYECKHE CBOMCTBA TaJIOTE€HOB, CEPhI M UX COSTMHEHUI
https://myschool.edu.ru/
. . bub6mmoreka [JOK
23 XuMHYeCcKre CBOMCTBA a30Ta, (pocodpa n uX coeTMHEHUN
https://myschool.edu.ru/
. . bubnmoreka [IOK
24 XUMHYECKHE CBOMCTBA yIliepoaa, KpEMHUS U UX COCIMHEHHIA
https://myschool.edu.ru/
. . bubnuorexa IJOK
25 [TpruMmeHeHne BaXXKHEUIITNX HEMETAJNIOB U UX COCTMHEHHMA
https://myschool.edu.ru/
O0001eHne 1 cucreMarn3anus 3Haauil 1mo teMe «Hemeraiery.
. bubmmoreka [IOK
26 Borurcnenus o ypaBHEHUSIM XUMHUYECKHUX PEAKIHA U TEPMOXUMHUIECKUE
N https://myschool.edu.ru/
pacuérbl
7 [TpakTrueckas padora Ne 3. «PemieHne sKCriepuMEHTAIBHBIX 3a/1a4 10 TEMe bubmmoreka [IOK

"HemeTamie"»

https://myschool.edu.ru/
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bubmoreka [IOK

28 KontponpHas pabora no temam «Metaibi» u «Hemetamnibi»y 1 https-//myschool.edu.ru/
29 Heoprannueckue u opranndeckue kuciorsl. Heopranunueckue u ! Bbubnuoreka LOK
OpraHUYECKHE OCHOBAHUS https://myschool.edu.ru/
30 AmpoTepHble HEOPTaHUUECKHUE U OPTaHMYECKUE COCTUHEHHS. 1 bubmorera LIOK
https://myschool.edu.ru/
31 ['eHeTH4eCKast CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB 1 bubmmorexa [OK
https://myschool.edu.ru/
1 Posib xuMuu B 00€CTrieUeHUH SKOJIOTHYECKOM, YHEPTeTUYSCKON U IMUIIEBOM 1 bu6mmoreka [JOK
0€30IaCHOCTH, Pa3BUTUH MEIUITUHBI https://myschool.edu.ru/
1 [TpencraBnenus 06 00X HAYYHBIX MPUHIUIAX IPOMBIIUIEHHOTO 1 Bubmuoreka [OK
MOJTYYEHUS BAKHEHIIINX BEIIECTB https://myschool.edu.ru/
34 YenoBek B MUpE BEIIECTB U MAaTEPUAIIOB 1 Brbmmorexa HOK
https://myschool.edu.ru/
35 XuMHs U 3J0POBbE YEIIOBEKA 1
36 HToroBblii ypok 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 36
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLLECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumus, 10 knacce/ I'abpuensa O.C., O6mecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «J[POMDAY; AKIIMOHEPHOE
obmiectBo «M3narenbctBo «IIpocBemenue»

» Xumus, 11 xknacc/ I'abpuensa O.C., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKITMOHEpHOE
obmiectBo «M3narenbcTBo «IIpocBemenue»

BBeaute Bapuant

METOANYECKUE MATEPUAJIbBI VIS YUUTEJA

Beenure 1. O.C.I'abpuensn, I.I"JIpicoBa «Xumus Metoaudeckoe mocoore — 6a30Bblii ypoBeHb» - M.: JIpoda
2022 ron.

2. O.C.I'abpuensu, N.I.OctpoymoB, «O01mas XuMus B TeCTax, 3aJa4ax, yrnpaxunenusx. 11 kmace» — M.: lpoda,
2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KoHTposibHBIE U TPOBEPOUHBIE PaOOTHI K
yuebHuky». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, [.I"JIsicoBa, A.I.BBenenckas «Xumus 11 knacc: HacronbHas kaura s yuurens». Yacts 1 —
M.: [Ipoda, 2019 rox.

5. O.C.I'abpuensn, ['.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kuura s yaurens». Yacts 2 —
M.: [Ipoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OcTpoymoBa «3agaun 1o XUMHH U CIIOCOOBI X petieHus» - M.: «Ipoday,
2021ron.

7. B.I. lenncoa «Xumus 11 kimace noypounsie miansl mo yueouuky O.C.I'abpuensna, [.I"JIbicoBoii» -
Bonrorpan» Yaurens 2018rox.

8. M.A.Ps6oBa, Y.}HO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 knacey», - M.: Dk3amen, 2019r.

9.9. O.C.T'abpuensn, U.IoctpoymoB «XumMuueckuit skcriepuMenT B mmkone 11 kmacey; - M.: Ipoda. — 2019 roa.

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Beenure  Beauremannsiehttp:// www.chemnet.ru I'azera «Xumusi» u caift s yautens «51 uay Ha ypok
XUMU»

http://him. Iseptember.ru Equnast komnexuust LIOP: [IpenmerHas komuteKmust « XuMUs)
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI: XUMUsl. Komnekius

Poccuiickoro o6meo0pazoBareibHOTO IopTaja



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onumnuana mkoIbHUKOB [0 XUMHU

http://chem.rusolymp.ru Opranudeckasi XuMusi: 3JIC€KTPOHHBIA y4eOHUK JJISI CPETHEH IKOIIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XHMHH: IEKTPOHHBIN YICOHUK

http://www hemi.nsu.ru OTKpBITBII KOJUTEIK: XUMUS

http://www.chemistry.ru JlucTaHrOHHAs OJMMITHA/IA TIO XMMUU: TEJICKOMMYHHUKALMOHHBIA 00pa30BaTeIbHbIHI

IIPOEKT
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