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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE cpeaHero oOmiero oOpazoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obOpazoBanuu B Poccuiickoit ®eneparumy,
TpeOOBaHUH K pe3yabTaTaM OCBOCHUS (heaepalibHOM 00pa3oBaTENbHON MPOrPaMMBI CPETHETO OOIIEro
obpazoBanus (POII COO), mpencraBneHHbIXx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmu mnpenogaBaHusi y4eOHOro TmpeaMeTa «XUMHS» B
oOpa3oBaTenbHBIX  opraHm3anusx  Poccuiickoit ~ @exepauuu,  pealnu3ylOMIMX  OCHOBHBIC
oOpa3oBaTellbHBIE TMPOTPAaMMBbl, M OCHOBHBIX MOJIOKEHUH «CTpaTreruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepannn Ha nepuon a0 2025 roga» (Pacnopsixenue [pasutenscrea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAX0JI0B K pa3pabOTKe MpOTrpamMMbI 10 XUMHUH, K ONpENeNIeHUI0 OOIIel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTH 00yJaromuXCcs CPEICTBAMU YI€OHOTO peaMeTa « Xumush» uist 10—
11 ximaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHILeNTyaidbHble mnojoxeHus PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJiel, COJep’KaHus, pe3ylbTaToB OOy4eHHs U TpeOOoBaHUIl K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0pa3zoBaHUE, MOJTYyIaeMO€ BHIMTYCKHUKaMH 00IIe00pa3oBaTeIbHON OpraHu3alni,
ABIISICTCS HEOTHEMIJIEMOH YacThl0 HMX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPUIAIONIAM 3TArloM
peanu3aliy Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX IIETOCTHOM
CHCTEME XHMMHYECKOTO 00pa3oBaHMsA. OTH IIEHHOCTH KacaroTcs TIO3HAHUS 3aKOHOB TIPUPOJIEI,
(hopMUpPOBaHHS MUPOBO33PEHHS U OOIIEH KYIBTYpPHI YEJIOBEKA, a TAKKE HKOJIOTHIECKHA 000CHOBAHHOTO
OTHOIIEHHSI K CBOEMY 3JIOPOBBIO W TPUPOAHOW cpenme. Peammsyercs xmmmyeckoe o0Opa3oBaHHE
00yJaroIMXxcsi Ha YpOBHE CPeTHEr0 00IIero 0Opa3oBaHus CPEICTBAMHU yUeOHOTO MpeaMeTa « XUMUsD),
CoJIepKaHNe U MMOCTPOSHHE KOTOPOTO OIPEIeNICHBI B IPOTPaMMe [0 XUMHH C yIETOM CHen(DUKN HAyKH
XAMUH, €€ 3HAYCHHS B MMO3HAHWU TPUPOJIBI ¥ B MaTepUaIbHOM JKM3HM OOIIECTBa, a TaKkKe C yU4ETOM
o0MIMX TIeNIell ¥ MPUHIIMITOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHIE CHCTEMBI CPETHETO OOIIETOo
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS Kak 3JEMEHT CHUCTEMbl ECTECTBEHHBIX HayK HUIpaeT ocoOyl0 poJib B COBPEMEHHOM
[UBWIM3AIIMM, B CO3JIaHMM HOBOW 0a3bl MartepuaabHOW KynbTyphl. OHa BHOCHUT CBOW BKJIaa B
(GbopMHUpOBaHHE PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHHME LIEJIOCTHOIO IpPEICTaBICHUS 00
OKpYXKaroIlleM MUpPE KaK O €IUHCTBE IPUPOIbI U UEIIOBEKA, KOTOpOe (OPMHUPYETCsl B XUMUHU Ha OCHOBE
IIOHMMAaHMU BEIIECTBEHHOI'O COCTAaBA OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEX1y CTPOCHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3auMMOJEHCTBYSI ¢ APYIMMM €CTECTBEHHBIMH HAyKaMH, XMMMs CTajla HEOThEeMIIEMOH
YaCThI0O MMPOBOM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOIO TpyJda U >KM3HU KaXKJOro 4jeHa
oOmectBa. CoBpeMeHHas XMMHsA Kak HayKa CO3MJaTeNbHas, Kak HayKa BBICOKHX TEXHOJOTHH
HalpaBjeHa Ha pElIeHUE INI0OAIbHBIX MPOOJIEeM yCTOMUMBOIO Pa3BUTUS YEIOBEYECTBA — ChIPHEBOM,
SHEPreTUYECKO, MUILEBOM, IKOIOIMUECKONH OE30IIaCHOCTH U OXPaHbl 3[J0POBBS.

B cooTBeTcTBUY ¢ 00IIMME LENSAMU M IPUHIUIIAMU CPEIHEro 001ero o0pa3oBaHus coAepKaHue
npeamera «Xumus» (10—11 kmacesl, 6a30BbIi YpOBEHb U3YUEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO
Ha  OOLIEKYJbTYPHYIO TOJTLOTOBKY OOydYaroUIMXCs, HEOOXOAMMYIO MM  JUii  BbIpaOOTKH
MHUPOBO33PEHYECKUX OPHUEHTUPOB, YCIEIIHOTO BKIIOUEHHS B KHU3Hb COLMYMa, IPOJODKEHUS
00pa30BaHuUs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEIOCPEJICTBEHHO C XUMUEH.

CocraBisiomuMu npeaMera «XuMus» SBISIIOTCs 0a30Bble Kypebl — «Opranudeckas XUMHsD» U
«OO0mas 1 HeopraHuyeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUs KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HaHUH [0 HEOPTAHWYECKON XUMUH (C BKIIOUEHHEM 3HAaHUN U3 001Iei
XMMUH) U OpraHudeckoil xumuu. GopMupoBaHUe TaHHON CHCTEMbl 3HAHUN NMPHU M3YYEHUH IMpeIMeTa
o0ecreurBaeT BO3MOXKHOCTbh PACCMOTPEHUS BCETO MHOTO00pa3usl BEIECTB Ha OCHOBE OOIIMX MOHSTHIA,
3aKOHOB U TEOPUN XUMUH.

CtpykTypa conepkanus KypcoB — «Opranuueckast XuMus» 1 «OO011ast 1 HeOpraHu4ecKkasi XUMUs
copMHupoBaHa B MporpaMMe MO XMMHMHM Ha OCHOBE CHCTEMHOIO MOAXOJa K H3YyYEHHIO Y4eOHOTO
MaTepuasa M 0OyCJOBJI€Ha MCTOPHMYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha ONpPENENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHn4eckoi XMMHUU BEIIECTBA pacCMaTPUBAIOTCS Ha YpOBHE
KJIACCUYECKOM TEOPUHU CTPOCHHSI OPraHNYECKUX COCJMHEHUH, a Tak)Ke Ha YPOBHE CTEPEOXMMUYECKHUX U
AJIEKTPOHHBIX IMPEJCTaBICHUH O cTpoeHHH BeliecTB. CBeleHHs 00 M3ydaeMbIX B Kypce BeIeCTBax
JIAl0TCSL B PA3BUTUU — OT YIJIEBOJOPOIOB J0 CIOKHBIX OMOJOTHMUECKH aKTUBHBIX cOeAMHEHH. B kypce



OPraHMYECKON XHMHH TOJNy4aroT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs MEPBOHAYAIBHBIC MTPEICTABICHIS O XUMUYECKOH CBS3H, KIacCH(PUKAITMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOUN PEaKIUH.

[Tox HOBBIM yTIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOTO YPOBHS pacCMaTPUBACTCS U3yUCHHBIH
Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHusl TEOPETUYECKUN MaTepual U (PaKTOJOTHYECKUE CBEICHUS
0 BEIIEeCTBAX M XUMUYECKOU peaknuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHuaecKkast XuMUsD)
o0yJaromumMcsi TPEAOCTaBISAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE TEPHOJMYECKOTO 3aKOHA C
OOIIETCOPETHUECKUX M METOJOJIOTHYCCKUX TO3MIMKA, TIyO)Ke MOHATh HCTOPHYECKOE H3MEHEHHE
(GYHKIHH 3TOTO 3aKOHA — OT 0000MIatoIIeH 10 OOBSICHSIONIEH U TIPOTHO3UPYIOICH.

Enunnas cucrema 3HaHM O BaXKHEHMIIMX BEUIECTBAX, MX COCTaBE, CTPOCHUH, CBOWMCTBAX U
MPUMCHCHHUH, a TAK)Ke O XUMHUYCCKUX PEAKIUSAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKAHUS
nomnosnHsercs B Kypcax 10 u 11 kaccoB aneMeHTaMM COAEpKaHUs, UMEIOIIUMH KYJIbTYpPOJIOTMUECKUN
Y TPUKIATHON XapakTep. JTU 3HAHHS CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBS3M XUMHUH C JPYTUMHU
HayKaMH, pacKpbhIBAlOT €€ poJib B IIO3HABATEJIHLHOM W TPAKTUYECKOW JESTEIHHOCTH 4YeJIOBEKa,
CrOCOOCTBYIOT BOCITUTAHUIO YBAKEHHS K IMPOIECCY TBOPUECTBA B OOJACTH TEOPHH U MPAKTHUECKUX
MPWIOKCHUH XUMUH, IMOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B OOIISCTBEHHO W JIMYHOCTHO
3HAYUMBIX MMPOOJIeMax, CBI3aHHBIX ¢ XUMHEH, KPUTUICCKU OCMBICITUBATh HH(POPMAIINIO U TIPUMECHSTH
e€ JUTsI TOTIOJTHEHUS 3HAHUM, PEIICHUS] MHTEJUICKTYAIBHBIX U SKCTICPUMEHTAIBHBIX UCCIICIOBATEIIbCKIX
3amau. B nienom conepixanue yueOHOTO npeaMeTa « XMMHUs TAHHOTO YPOBHS H3y4eHUs OPUEHTUPOBAHO
Ha (OPMHUPOBAHKE Y 00YUAIONIUXCS MUPOBO33PEHYECKOI OCHOBHI JIJIsl TOHUMAaHUs GUI0CO(DCKUX UIEH,
TaKUX KaK: MaTEepPHAIbHOE €JMHCTBO HEOPTaHMYECKOTO W OPraHMYECKOro MHpa, 0OyCIOBIEHHOCTH
CBOWCTB BEMIECTB HMX COCTaBOM U CTPOCHHEM, II03HABAEMOCTh THPUPOJTHBIX SBICHUH IMTyTEM
OKCIIEPUMEHTa W PEIICHUS MPOTUBOPCYMH MEXKIy HOBBIMH (aKTaMH ¥ TEOPETHUYSCKUMU
MPEANOCHIIKAMH, OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MpoOjeM, a Takxke mpooiem
cOepeKeHHS YHEPTETHICCKUX PECYPCOB, CHIPhS, CO3JaHMS HOBBIX TEXHOJIOTHIA U MaTePHAJIOB.

B mutane pemenus 3ajad BOCIMTAHUS, Pa3BUTUS U COLMANIM3AIUM OOYYAIOMIMXCS TPUHSATHIC
MpOrpaMMoON MO XUMHHM TOJXOAbl K ONPENCNCHUIO COAEpPKAHUS U IOCTPOCHUS TpeaAMEeTa
MpenycMaTpuBaoT GOPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX AEUCTBUNA, HMEIONUX 0a30BOE 3HAUYECHUE
JUTS pa3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS Ppo0IeM, TIONCKa, aHalIn3a 1 00paboTku nH(pOpMaIuy,
HEOOXOUMBIX Uil TNPUOOPETEHHs ONbITa MPAKTHUYECKOW U HCCIIEeI0OBATeNbCKON JesITeNbHOCTH,
3aHMMAIOIEeN BaKHOE MECTO B MTO3HAHUM XUMUH.

B npakrtuke npernopaBaHus XMMHUHU Kak Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, Tak U Ha
YpOBHE cpeliHero o0Imiero o0pa3oBaHus, IpU OMPEAETICHUN COJEPKATEIBHON XapaKTepUCTHKHU 1esen
U3Y4YeHHs TMpeJAMETa HalpaBJICHHEM MEPBOCTENEHHONW 3HAYMMOCTU TPATUIMOHHO MPU3HAETCS
(dhopMHUpOBaHHE OCHOB XMMHYECKON HAYKH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTHYECKOM
JEeSITeIbHOCTH YeJIOBEKa U KaK OJIHOTO U3 KOMIOHEHTOB MUPOBOM KynbTypbl. C METOINYECKOM TOUKU
3peHus TaKOM MOAX0]1 K OMPEENICHUIO LeIel U3yUeHHUs MpeIMeTa SBJISETCS BIOJIHE OIPABIAHHBIM.

CornacHo JaHHOUM TOUYKE 3pEHUS TNIABHBIMU LEISIMH U3y4eHUs MpeaMeTa «XUMush Ha 6a30BOM
ypoBHe (10 —11 ki1.) ABHsAIOTCA:

e (opmupoBaHUE CHCTEMbl XUMUYECKUX 3HAHUN KaK BaXKHEWIIIEH COCTABIAIONIEH €CTECTBEHHO-
HAay4YHOUM KapTHHBI MHUpa, B OCHOBE KOTOPOU JIeKaT KIIOUEBbIE MOHATH, (QyHIaMEHTAIbHbIC
3aKOHBl M TEOPUHM XHUMHH, OCBOCHHME $3bIKa HAyKH, YCBOCHHE M IOHHMAaHHE CYIIHOCTH
JOCTYIHBIX 0000IIEHNH MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHuE M pa3BUTHE MPEACTABICHHN O HAYYHBIX METOJAx IO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIHN, HEOOXOAUMBIX IJIsl MPHOOPETEHUsI YMEHHI OPUEHTUPOBATHCS B MHpE
BEIIECTB W XUMHUYECKHX SIBICHUN, HMEIOIIUX MECTO B TPHUPOJIE, B MPAKTUYECKOU U
MOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHUU U CHOCOOOB NESATENLHOCTH, CBS3aHHBIX C HAOMIOJCHHEM M OObSICHEHUEM
XMUMHYECKOTO IKCIIEPUMEHTA, COOIIIOIEHUEM TPaBUI 0€30MIaCHOTO 0OpAIIeHUS C BEIIeCTBAMHU.

Hapsiny ¢ »TuMm, comepkarenbHas XapaKTepUCTHKa Ieliel M 3ajad M3yueHUs NpeaMeTa B
MporpaMMe Mo XMMUU yYTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHU C HOBBIMU MPHOPUTETaMHU B
cucteMme cpeaHero obmiero oOpazoBanus. CeromHs B MPEMOJABAHWHM XHUMHH B OOJIBIIECH CTeNeHU
oTnaéTcs MPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJep>KaHus OoOydeHHs, OpUESHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHUKA O0II€00pa3oBaTeIbHON OpraHU3aliy, BIAACIONIEr0 He Ha0OpOM 3HAHHA, a



(YHKIIMOHATBFHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMH aKTHBHOTO IMOJIY4EHUS 3HAHUH U
MIPUMEHCHHSI UX B PEATHbHOM JKU3HU JUTSl PEIICHUS TPAKTUYECKUX 3a1a4.

B cBsi3u ¢ 9TUM TIpW M3yYEHUU MpeaMera «XUMUsH JOMUHUPYIOIIee 3HAYCHHE MPHOOPETAIOT
TaKue LEIH U 337a4H, KaK:

amanranus oOydJaromIuXcs K YCJIOBHSIM JUHAMUYHO DPa3BUBAIOLIETOCS MHUPA, (OPMUPOBAHUE
WHTEJUICKTYaTlbHO  PA3BUTOM  JUYHOCTH, TOTOBOM K CamMoOOpa3oBaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY TMPHUHATHIO TPAaMOTHBIX PEIICHWH B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHHe y 00yYaIOMIUXCS KITFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIICTEHIUHN), MMEIOIIUX
YHHUBEPCAIbHOE 3HAYCHHE JUIS PA3IHMYHBIX BHJIOB JACATEILHOCTU: PEIICHHs Mpo0iIeM, OUCKa, aHAIIN3a
1 00paboTku nH(popMaIHH, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS OTIBITA NESITEIBHOCTH, KOTOPast 3aHIMAET
BOKHOC MECTO B IMO3HAHWU XUMUH, & TAKXKE I OLUEHKH C MO3UIUN 3KOJOTUISCKOW OE301MacHOCTH
XapaKTepa BIIUSHUS BEIIECTB M XUMUYECKHX TIPOIIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPYCCKUX CIIOCOOHOCTEH
00yJaronuXcs: CrIoCOOHOCTH CaMOCTOSTEIBHO MPHOOPETaTh HOBBIC 3HAHUS TI0 XHMHH B COOTBETCTBUU
C JKU3HCHHBIMH TMOTPEOHOCTSIMHU, WCIOJB30BaTh COBPEMEHHBIC HH()OPMAIMOHHBIC TEXHOJIOTUU JUIS
MMOWCKA M aHaTN3a Y4eOHOHN M HAydHO-TIOMYISIPHOU WH(DOPMAIMK XUMHYECKOTO COJCPKAHUS;

dbopMHpOBaHHE W PA3BUTHE y OOYUYAIONIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIIICHUS,
HaOJI0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH, TIPH
TUTAHUPOBAHUY M MTPOBEICHUU XUMUIECKOTO SKCITICPUMEHTA;

BOCITUTaHHE Y 00yJaroniuxcsl YOSKAEHHOCTH B TYMaHUCTHYECKON HANpPaBICHHOCTH XHMHH, €€
BKHOM POJIM B PEIICHUH TIO0ATBHBIX MPOOJIEM pallMOHAIBHOTO MPUPOIOIIOIb30BAHUS, TIOTIOTHEHUS
SHEPreTHYCCKUX PECYpCOB H COXpPaHCHHS NPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH
OepeKHOTO OTHOIICHHUS K IIPUPOJIE U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETEHHUS OITBITa UCTIOJIE30BAHUS
MTOJTYYECHHBIX 3HAHWUU JUTS MPUHSATHS TPAMOTHBIX PEIICHUH B CHTYAIUSX, CBS3aHHBIX ¢ XHMHYCCKUMU
SIBIICHUSIMU.

B yue6HOM miane cpeaHero oo0mero oopa3oBaHus MpeAMET «XUMHsD 0a30BOTO YPOBHS BXOJHUT
B COCTaB MpeAMETHOH obnactu «EcTecTBEeHHO-HAyYHBIE MTPEIMETHD.

OO6mree yrciio yacoB, OTBEACHHBIX ISl M3yYEHUsT XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO OOIIEro
oOpasoBanwusi, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Hegeno), B 11 kimacce — 34 gaca (1
4ac B HEJIEINIO).



COJEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKO XUMHH

[IpenMer opraHu4ecKkoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B MOJTYYEHUU HOBBIX
BELLECTB U MaTepuayioB. Teopust CTpOEHUs opraHuueckux coequHenuit A. M. byrneposa, €€ ocHOBHbIE
nosioxkeHus. CTpyKTypHble (GOPMYJIbI OpraHMYecKUX BemiecTB. ['omosorus, nzomepusa. XumMuueckas
CBSI3b B OPraHUYECKUX COCTMHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBSA3H.

[IpencraBinenne o kiaccupuKaluyd OpraHMYECKUX BemiecTB. HoMmeHKIaTypa OpraHm4yecKux
COEIMHEHUI (cucTeMaTHYecKas) W TpUBHAJbHBIE Ha3BaHUS BaKHEMIIUX IPEICTAaBUTENEH KJIacCOB
OpraHMYECKUX BEILECTB.

OKCIepUMEHTAIbHBIE METOJAbl M3y4EHHUS BEIIECTB W MX NPEBpALICHHUI: O3HAKOMJIEHHE C
oOpa3laMu OpraHMYecKHX BEIIECTB W MaTepuajllaMd Ha HX OCHOBE, MOJICIMPOBAaHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HAOIIOJAECHWE M OINUCAHHE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEILECTB MIPU HarpeBaHUH (TJIaBJIeHHE, 0OYTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTMYECKUH psill. MeTaH 1 3TaH — IpOCTENIINE NPEACTABUTEIN
aJIKaHOB: (M3MYECKHE W XUMHUYECKHE CBOICTBa (peaklMU 3aMEIIeHHs M TOPEHHUs), HAXO0XJCHHUE B
MIpUPO/Ie, NOJyUeHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOECHHME, T'OMOJIOTMYECKHH PsAA. OTWIEH U INPONWIEH — IPOCTEHINne
MPE/ICTAaBUTENIM  QJIKEHOB: (U3WYECKUE U XUMHUYECKHe CBOMcTBa (peakuuu TUIPUPOBAHUSA,
raJIoreHUPOBAHMUS, THIpaTalli, OKHCIIEHUS U MOJIMMEPHU3allNN), TOTy4eHUE U IPUMEHEHHUE.

Ankanuensl: Oyraaues-1,3 u metunnOyraaueH-1,3: cTpoeHue, BaKHEHUITHE XUMHIECKIE CBOMCTBA
(peakuus nmonuMepu3zanun). [loyyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUN DPsiA. ALETUICH — MPOCTEHIITHI
MIpPe/ICTaBUTENb aJKWHOB: COCTaB, CTpPOEHUE, (U3MYEeCKHMEe W XUMUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATAIIH, TOPEHMUS] ), IOJTyYSHHE U IPUMEHEHHE.

Apenbl. benszos: cocraB, cTpoeHue, (QuU3NUECKHEe U XUMHUYECKHE CBOWMCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHU), IOJIyYEHUE U IPUMEHEHue. 1omyon: cocmas, cmpoenue, huzuyeckue
U Xumudeckue ceoUcCmea (peakyuu 2an02eHUpO8aHus U HUMPOBAHUS), NOAYUeHUue U NpuMeHeHue.
TokcnuHOCTH apeHOB. ['eHeTHYecKas CBA3b MEX/1Y YIJIEBOJAOPOAAMH, IPUHAIICKAIUMU K Pa3InYHbIM
KJIacCaM.

[IpupoaHble HICTOUHUKH YTIIeBO0poA0B. [Ipupoaublii ra3 u nonytHsie HedTsHBIE ra3el. HedTh 1
e€ mnpoucxoxiaenue. CnocoObl mnepepabOTKU HEPTH: TMEpPeroHKka, KPEeKUHT (TEpPMUYECKUM,
KaTaJuTH4ecKuil), mupoinus. [IpoaykTel nepepaboTku HEDTH, UX MPUMEHEHHUE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBI# yroib 1 MPOyKTHI €ro nepepaboTKu.

OKCIEepUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIECTB M HMX IPEBpAIICHUI: O3HAKOMIIEHUE C
oOpa3lamu IjacTMacc, KaydykoB M pe3uHbl, kKouiekuuu «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YIJIEBOJIOPOJOB U TajlOre€HONPOU3BOIHBIX, IPOBEACHHE MPAKTHYECKOW pabOThl: MOTYyYCHHE
3TUJIEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO
BEIIECTBA WM MPOAYKTa PEaKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 MCXOJIHBIX
BEIIECTB WIN MPOJYKTOB PEAKIINN).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUS

[IpenenpHble 0IHOATOMHBIE CIIUPTHL. METaHOJ U 3TAHOJI: CTPOCHUE, PU3MUECKUE U XUMHUYECKHUE
CBOMCTBa (peakuMM C aKTUBHBIMH METaJUlaMH, TaJOr€HOBOJOPOJAMH, TOPEHHUE), MPUMEHEHHE.
BonoponHbie cBs3u Mexay MoOJeEKylaMu cnupToB. [leiicTBMe MeTaHoJIa M 3TaHOJa HAa OPraHu3M
4eJI0BEeKa.

MHOroaToMHbI€ CIUPTHI. DTUJICHTIUKOIb U TIHMLEPUH: CTPOeHHE, (PU3NYECKHEe U XUMUYECKHe
CBOMCTBa (B3aMMOJEMCTBHE CO LIEIOYHBIMM METaJlJIaMHU, KaueCTBEHHAsl PEaKLMs Ha MHOIOATOMHBIE
ciupThl). JlelicTBUe Ha OpraHu3M uyenoBeka. [IpuMeHeHne riumnepuHa u 3TUICHTTHKOJIS.




@deHon: CTpOCHHE MOJIEKYIbI, (pU3MYecKHe W XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue deHomna.

Anpaerunbl U kemonvl. opManbaeru, alueTaabIeTu: CTPOCHUE, (PU3UUECKUE U XUMHUYECKHIE
CBOMCTBa (pEakUMM OKUCIEHHS U BOCCTAaHOBJEHHUS, KAaueCTBEHHBIE PEAKIMM), IOJIY4EHUE U
IIPUMEHEHHE.

OAHOOCHOBHBIE TIpEJENbHbIE KapOOHOBBIE KHCIOTHl. MypaBbHHAasT M YKCYCHasi KHCIIOTBHI:
CTpoeHue, (pu3ndeckue M XMMHUYECKHe CBOWCTBa (CBOWCTBa, OOIIME Ui Kiacca KHCIOT, peaKius
STepU(HKALNN ), TOTyIeHHEe U puMeHeHne. CTeaprHOBast M OJICMHOBAsI KUCIOTHI KaK MPEeACTaBUTEIH
BBICITUX KapOOHOBBIX KHCIIOT. MblJIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble 23QUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ['Maposnn3 crnoxxHbIX 3¢upoB. Kupsel.
I'mpponus xupos. [Ipumenenue xupos. bruosornueckas posb )KUPOB.

VYrneBojpl: cocTaB, KiIacCU(QUKAILUS YIriIeBOJOB (MOHO-, AM- W Hojucaxapujel). ['noko3a —
MIPOCTEHUIIINI MOHOCaXapua: 0COOEHHOCTH CTPOSHHS MOJICKYIIbI, (PH3UUYECKUE M XUMHUECKUE CBOWCTBA
(B3ammoieiictBre ¢ ruapokcuaoM Meau(ll), okucieHne amMMuadHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTaHOBJIEHUE, OpO’KEHHE TIIIOKO3bl), HAXOXKJIEHHUE B MPHUPOJIE, IPUMEHEHUE, OuoJIoTndecKasi poJib.
®dortocunTe3. PpyKTO3a KaK U30MEP IITHOKO3HI.

Kpaxman u wnemmono3a Kak OpuUpoJHbIE moiuMepbl. CTpoeHHe Kpaxmalla U LEJUIIOJIO3bI.
duznyeckue U XMMUYECKHE CBOMCTBA Kpaxmaina (TUIposu3, KaUeCTBEHHAs PEAKIUs C HOJ0M).

DKcrepuMeHTaIbHBIE METO/ bl U3yUEHHS BELLIECTB U MX MIPEBPALLEHUI: TPOBEIeHIE, HAOII0ACHNE
U ONHMCAaHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX
cnupToB (OokucieHwe AdTaHoia okcuaoM wmenu(ll)), MHoroatoMHbBIX CnHUpPTOB (B3aUMOJEHCTBHE
riiuepuHa ¢ ruapokcuaom menu(ll)), ampaerngoB (okuciaeHHE aMMHUAYHBIM PAacTBOPOM OKCHJA
cepebpa(l) u runpoxcugom meau(ll), B3aumonericTBre kpaxmasia ¢ HOJ0M ), IPOBEICHNE TTPAKTUIECKOM
paboThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbluncnenus no ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MUCXOIHOTO
BEIIECTBA WM MPOAYKTa PEaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO U3 UCXOAHBIX
BEIL[ECTB MU MPOIYKTOB PEAKIUH).

A3o0Tcoaeprkale OpraHnuecKue CoeANHEHMSI.

AMMHOKHCIIOTBI KaK aM(pOTEepHble OpraHuyeckue coeauHeHus. Puszndyeckue U XUMHUYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha IpuMepe MHMLKHA). bruosoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTu sl

benku kak npupoaHble BBICOKOMOJIEKYIISIpHbIE coeluHeHus. [lepBuuHas, BTOpUYHast U TpETUYHAs
CTpyKTypa OenkoB. XMMHUECKHE CBOMCTBA OENKOB: T'MIPOJIN3, I€HATYypaL|sl, KaYeCTBEHHbIE PEaKIH
Ha OeNKH.

DKcIepUMEHTAIbHbIE METO/Ibl U3YUEHMsI BELIECTB U X IPEBPALCHUA: HAaOIr0ieHe U OIIMCAaHue
JIEMOHCTPAIIMOHHBIX OIIBITOB: IeHAaTypalys OSJIKOB IIPU HArpeBaHUU, LIBETHbIE pEaKLH OEJIKOB.

BbicokoMoIeKyIsIpHbIE COeAMHEHUS

OCHOBHBIE TOHATHS XHMUHU BBICOKOMOJICKYISIDHBIX COEIUHEHHUH: MOHOMEp, TOJIMMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IMOJIMMEpPU3ALM, CPEelHAs MOJIeKyaspHas macca. OCHOBHbIE METO[IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUI — NOIMMepH3alts U MOJIMKOHICHCALIUS.

OKCIepUMEHTAIbHbIE METOJbl M3Yy4eHMs BEIIECTB M HUX IMPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3aMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4yKOB.

MexnpeqMeTHbIE CBA3H.

Peanuzanus MeXnpenIMEeTHBIX CBA3eM NpH H3ydyeHHH opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATUMN, TaK U MOHATHH,
SABJIAIOILMXCSI CACTEMHBIMM JUISl OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1ire ecTeCTBEHHO-HAy4YHbIE MOHATHS: SIBIEHUE, HAy4yHbIH (DaKT, TWIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, KIacCU(PUKalNsi, NEepUOJUYHOCTb, HAOIIOACHUE, W3MEpEeHHe, HKCIIEPHUMEHT,
MOJEIUPOBAHUE.

@dusnka: maTtepus, SHEPrus, Macca, aToM, IEKTPOH, MOJEKYJla, DHEPreTHUUECKUH YpPOBEHb,
BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSHHE BEIIeCcTBa, (U3UUYECKUE BEJIWYMHBI M €IUHMIBI UX
U3MEPEHUSI.

buosorusi: knerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpraHusMe, (QOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelecTBa (OEIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTBHI).

I'eorpadusi: MuHepabl, FOpHbBIE TOPO/Ibl, OJIE3HBIE HCKOMIAeMble, TOIUIMBO, PECYPCHI.



TexHonorus: MUIICBBIC MNPOAYKTBI, OCHOBBLI PAHUOHAJIBHOTO IHUTAaHHA, MOIOMMUC CPCIACTBA,
JICKAPCTBCHHBIC W KOCMCTHYCCKHUC IMPCIaparbl, MAaTCPpUAIbl M3 HCKYCCTBCHHBIX M CHHTCTUYCCKUX
BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI XMMHHU

XUMHUYECKUH AJIEMEHT. ATOM. SIJIpo aToMa, U30TOMBI. DIEKTPOHHAsE 000JI0UKa. DHEPTreTUUECKHE
YPOBHH, IMOAYPOBHU. ATOMHBIE opOHTanu, S-, P-, 0- amemeHThl. OCOOCHHOCTH paclpeeiICHUs
AJIEKTPOHOB 10 OpOUTANISIM B aTOMax »JJIEMEHTOB IIEPBBIX YETBHIPEX MEPHOAOB. ODJIEKTPOHHAS
KOH(UTypamus aTOMOB.

[Tepnoanueckuit 3akoH u [leproandeckas cucrema XuMu4deckux 3neMeHToB J[. M. Menneneesa.
Cas13b nepuoiuueckoro 3akoHa u Ileproanueckoit cucreMbl xumuueckux 3nemeHToB J{. . Menneneena
C COBPEMEHHOU Teopuerd CTPOCHMsS] aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIaM U Mepuojam. 3HaYeHHE
MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BeniecTBa. XUMHUYECKasi CBA3b. BUIbI XUMUYECKOM CBSI3U (KOBAJICHTHAS HETIOJISIPHAS 1
MOJISIpHAsi, WOHHAS, MeTajuimdeckas). MexaHu3Mbl 00pa30BaHUS KOBAJCHTHOW XWMHYECKOW CBS3H
(oOMeHHBIN ¥ TOHOPHO-AKIENTOPHBIN). BomopoaHas ¢Bsi3b. BaneHTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenp okucienus. IOHBI: KATHOHBI M AHHOHHI.

BemectBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTpPOEHUs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH.

[lonarne o mucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJIHBIE pacTBOPBL. MaccoBas [0Jis
BEILIECTBA B PaCTBOpE.

Knaccudukanus Heopranudeckux coeawHeHud. HoMeHknaTypa HEOPraHMYECKHUX BEIIECTB.
['eneTnyeckas CBSI3b HEOPraHUYECKHUX BELIECTB, MPUHAIIEKANUX K PATUYHBIM KJIACCaAM.

Xumudeckass peaknus. Krinaccupukamuss XUMHUYECKUX pEakIUid B HEOPraHHMYECKOW W
OpPraHMYEeCKOM XUMHUU. 3aKOH COXPaHEHHSI MAaCChl BELIECTB, 3aKOH COXPAHEHMS U IPEBPALCHUS SHEPTUH
MIPU XUMUYECKUX PEAKLIUSIX.

Ckopocth peakiuu, €€ 3aBUCHMOCTb OT pa3iuyHbIX (akropoB. OOpaTHMble peaklUu.
Xumnueckoe paBHoBecue. DakTopel, BIUSAIOIME HA COCTOSIHUE XUMHUUYECKOro paBHoBecus. [IpuHuumn
Jle laTense.

DnexTponuTHueckas aucconpanus. CuiabHbIe U ciiadbie 31eKTpoauThl. Cpesa BOJAHBIX paCTBOPOB
BEILIECTB: KUCTasi, HEUTpaibHas, HIEI0YHAasl.

OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIEC PEAKLIUH.

DKCcIepUMEHTAIbHBIE METO/Ibl U3YyUYEHHs BEIECTB U UX MPEBpAIICHUI: JEMOHCTpALUs TaOJIHIl
«Ilepuoguueckass cucrtema xumudeckux sieMeHToB [[. M. MenneneeBa», wusydeHue Mojenen
KPUCTATIMYECKUX PEHIETOK, HAOIIOICHHE U OMMCaHHe JEeMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OIMBITOB
(pasznokeHue MepoKCHAa BOJAOPOJAa B MPUCYTCTBUM KaTallW3aTopa, OMpPENeeHHE Cpelbl pacTBOPOB
BEIIECTB C IIOMOIIbIO YHUBEPCATBHOTO HWHAMKATOpAa, PEaKlUUd HOHHOTO oOMeHa), MpOBEACHUE
MpaKTH4eCcKOr paboThl «BrnusHue pa3nuyHbix PaKkTOPOB HA CKOPOCTh XUMUYECKOU PEaKITUI».

Pacuérnpie 3amaun.

Pacuérel Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUNA, B TOM YHCIIE TEPMOXUMHUYECKHUE PaCUETHI,
pacy€Thl ¢ UCTIOIB30BAHUEM MOHATUS «MACCOBAsSI IOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hewmeramnsl. [Tonoxxenue Hemeraiuios B [lepruoanueckoit cucremMe XuMU4ecKkux annemeHTos Jl. 1.
MenneneeBa 1 OCOOEHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBOWCTBA HEMETAJJIOB. AJUTOTPOMHS
HEMETaJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAKHEHIIINX HEMETAITIOB (TaJIOT€HOB, Cephl, a30Ta, ¢ocdopa, yriepoaa u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX COSTMHEHHUI).

[IpuMeHeHne BaXXHEMIINX HEMETAUIOB U UX COCIMHEHUH.



Meramibl. [lonoxenue MeraioB B Ilepuonnueckoil cucreMe XuMuuyeckux semeHToB 1. .
MenpeneeBa. OCOOCHHOCTH CTPOCHUS AIIEKTPOHHBIX 000JI09eK aTOMOB MeTaiuioB. O0rue puznueckue
cBoiicTBa MeTAJJIOB. CIUIaBbl METAIIOB. DJNEKTPOXUMHUUECKUH Psiji HAPSHKEHU METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXKHEHIIMX METAJUIOB (HAaTPUM, KaJIWH, KAJIbLIMM, MarHuid, alfOMUHUM,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUM.

O6m1re cnocoObl mosrydeHus: MeTauioB. [IpuMeneHre MeTauioB B ObITY U TEXHHKE.

DKCHepUMEHTAIbHBIE METO/IbI U3YUYEHHsI BEIECTB M MX MPEBpAIICHUN: U3yYECHUE KOJUICKLIUU
«Mertasibl U CIUIaBbl», 00pa3l0oB HEMETAJUIOB, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4, HAOJI0CHUE U
OTMCAHUE JIEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aUMOJICUCTBUE TUIPOKCUIA ATFOMUHUS C
pacTBOpaMu KHUCJIOT U IIEJI04Yei, KaueCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuérnbie 3amaum.

Pacuérer maccel BelecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJJTHOTO M3 YIACTBYIOIIUX B PEAKIIUH BEIIECTB, pacyEThl Macchl (00BEMA, KOJIMIECTBA BEIIECTBA)
MPOJYKTOB PEAKIINH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumum B 0OECHIEYEHHHM SKOJOTUYECKOW, DHEPTreTHYECKOW M MHIIEBOW OE30TacHOCTH,
pa3BuTUU MeauIMHEL. [IoHATHE 0 HAYYHBIX METOaX MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIUM.

[IpencraBnenuss 06 OOMUX HAYYHBIX MPUHIUIAX MPOMBINIJICHHOTO TOJTYYCHHS Ba)KHEUIIINX
BEIIECTB.

UenoBek B MHpE BEHIECTB H MaTEPHAIOB: BAXHEHIINE CTPOUTEIBHBIE MaTEpHAIIbI,
KOHCTPYKIITMOHHBIE ~MaTepHallbl, KpPAacKH, CTEKIO0, KepaMHuKa, MaTepHalibl I DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPTaHUYECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuUMHS ¥ 37I0pOBBE YEJIOBEKA: MPaBHUJIa UCIIOIB30BAHUS JICKAPCTBEHHBIX MpEnapaToB, MpaBHiIa
0€301acHOTO UCIOJIH30BAHUS MTPENAPaTOB OBITOBOM XUMHUHU B TIOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXIpeaMETHBIX CBSA3CH NPH M3yUYCHHH OOIIEH M HeopraHW4Yeckoil xumuu B 11
KJIacCe OCYILECTBISIETCSl Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUH, Tak U
MOHATUH, SBIIAIOIIMXCS CUCTEMHBIMH JUIs1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4dHbIM (akT, Trurnores3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJacCHU(pUKaIus, NEPUOAUYHOCTb, HaOIIOIEHUE, IKCIIEPUMEHT, MOJICTUPOBAaHUE, U3MEPEHNE,
SIBJICHUE.

®usnka: Marepus, SHEprus, Macca, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaZAMOaKTUBHOCTh, MOJIEKYJa, HHEPreTHYECKUN YypOBEHb, BELIECTBO, Te0, OOBEM, arperaTtHoe
COCTOSIHUE BEIIeCTBa, (PU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opranusM, sKocucreMa, 6uochepa, Makpo- U MHUKPOAJIEMEHThI, BATAMUHBI,
0OMEH BelIeCTB B OpraHUu3Me.

I'eorpadusi: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonOrus: XWMHYECKass IPOMBIIUIEHHOCTb, METaJUIyprus, IMPOU3BOJCTBO CTPOUTEIbHBIX
MaTepHaoB, CENbCKOX03SIICTBEHHOE TPOU3BO/ICTBO, MUIIEBAs TPOMBIIIJICHHOCTD, (hapMalieBTHUYeCcKas
MIPOMBILIJIEHHOCTb, MPOU3BOACTBO KOCMETHUYECKHX MPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX
MaTepHuasoB, 3JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHS OOYYaIOMIUMUCS TPOTpamMm
cpeanero oOmero oOpa3oBaHUs (JIMYHOCTHBIM, METANpEeIMETHBIM M TpeAMeTHbIM). Haydno-
METOAUYECKON OCHOBOW JJIs1 pa3paldOTKH IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUS IIPOIPaMM CPEIHErO
o011ero 00pa3oBaHUs SBIISIETCS CHCTEMHO-ACSITCIBHOCTHBIN TTOIXO/.

B cooTBeTCTBUM C CUCTEMHO-ESTENLHOCTHBIM MI0JIX0JJOM B CTPYKTYpE JIMYHOCTHBIX PE3YIbTATOB
OCBOCHHS TIpeaMeTa «XUMUS» Ha YPOBHE CPEIHEro oOmero oO0pa3oBaHMs BBIACICHBI CIETYIONINE
COCTaBJISAIOLIHE!

OCO3HAaHUE OOYYAIOUIMMUCS POCCUMCKON T'PKIAHCKOW HMACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[EJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHMX YOEXKJEHUN JIMYHOCTH Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMXCs PYKOBOJCTBOBAaTbCSI B CBOEH JIE€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMH, NMPUCYIIMMH 1I€JIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMuue MPaBOCO3HAHMS SKOJIOTMUYECKOM KyIbTYpbl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HEHHBIE IIaHBbI.

JInuHOCTHBIE pe3ysbTaThl OCBOCHUS MpeaMeTa «XUMUS» JTOCTUTaloTCa B €IUHCTBE YyueOHOU U
BOCITUTATENbHOM JeSITENbHOCTH B COOTBETCTBUH C TYMAHUCTUYECKUMHU, COLIMOKYIBTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMU IEHHOCTAMU U HJeallaMU POCCHICKOro TpakJIaHCKOTO OOIIecTBa, MPHUHSTHIMU B
oOliecTBe HOpMaMH M TpaBUJIaMM TOBEICHMS, CIIOCOOCTBYIOIIMMHU THpOIlECCaM CaMOIIO3HAHMA,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYarOIIHUXCSI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUS MpeAMETa «XUMHUA» OTPaXaroT c(pOPMHUPOBAHHOCTH OIBITA
MO03HABATEIbHON M MTPAKTHUYECKOH IEeATEIHHOCTH 00yJaroluXcs [0 pealn3aliy IPUHATHIX B 00I1IeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YJarOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBOXKEHUS K 3aKOHY
U TIPABOIIOPSLIIKY;

MIPEJICTaBJICHUSI O COLUANBHBIX HOpMaX U MPaBUJIaX MEKJIMYHOCTHBIX OTHOUICHH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM IESATENbHOCTH MPH CO3JaHUM Y4eOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTHI APYrUX MpH
aHaJlM3e pa3JIUYHbIX BUJIOB YUeOHO eATeIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

[[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEHIO OTEYECTBEHHON XUMUU;

YBOKEHUS K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU M MPAKTHYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHHS HAayKH €CTh Pe3ylbTaT JIUTEIbHBIX HAOMIOJCHHM, KPOTMOTIUBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHHUU U MOCJIEAYIOIMIEM aHanu3e uH(opManuu o
NIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OILIGHHMBATh CUTYAaIlUU, CBS3aHHBIE C XUMHYECKUMH SIBICHUSMH, U NPUHUMATH
OCO3HAHHBIE PEUIECHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TFOTOBHOCTU OLICHUBAaTh CBOE IIOBEACHHWE M IIOCTYINKUM CBOMX TOBApUINEH C TMO3ULMN
HPABCTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHUE TOCIEACTBUNA STUX MOCTYIKOB;

4) popMupoOBaHNS KYJIbTYPHI 310POBbS:

MOHMMAaHUS IEHHOCTEW 370poBOro M Oe3omacHOro oo6pasa KHU3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOIII0IeHNS TTPaBUII 0€30MacHOr0 0OpAIeHHUs C BELIECTBAMU B OBITY, TOBCEHEBHOM KU3HU U B
TPYAOBOMU JESITEIBHOCTH;



MOHWMAaHUS LEHHOCTH MPaBUJ MHIUBHIYATbHOTO M KOJUJICKTHBHOTO 0€30MacHOTO MOBEJICHHS B
CUTYaLUX, YTPOXKAIOLUIUX 310POBBIO U )KU3HU JIIOJEH;

OCO3HAHUS IIOCIHEACTBUM U HENpUATUS BPEIHBIX IPUBbIUEK (YHOTPEOJIEHUS aJIKOTOJIf,
HapKOTHUKOB, KypeHUs);

5) TPyAOBOro BOCIIMTAHHUSA:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTHM B  y4eOHO-HMCCIEIOBATENbCKOM  J€ATEIbHOCTH,
0O0IIeCTBEHHO TOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacCTHE B PEIICHUN IPAKTUYECKUX 33]1a4 COL[MAIIbHOM HAIlPaBICHHOCTH
(B pamMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY M3y4YeHHIO MpOodeccHii pa3inyHOTro pojaa, B TOM YHCJIE HAa OCHOBE
IIPUMEHEHUSI IPEIMETHBIX 3HaHUH 110 XUMUH;

YBa)KEHUSI K TPy, JIOASIM TPyZia U pe3yibTaTaM TPYIO0BOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUAYAJBHOW TPACKTOpUU OOpa3zoBaHMs, Oymymiei
npodeccun M peanu3aluyd COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEHN K XUMUH, HHTEPECOB U OTPEOHOCTEN 00111eCTBA;

6) 3x0/10rNUecKoro BOCNMTAHUA:

AKOJIOTMYECKHU 11€J1€CO00pa3HOro OTHOIIEHHUS K IPUPO/IE, KaK HCTOUHUKY CYILIECTBOBAHUS )KU3HU
Ha 3emie;

MOHUMAaHMs TJI00AIbHOIO XapakTepa SKOJOTMYECKUX MpoOieM, BIMSHHUS HKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHUS HEOOXOJMMOCTH HCHOJB30BAaHUS JIOCTMKEHUM XUMHM JJIsl PEIICHUs BOIPOCOB
paIOHAIBLHOTO MPUPOAOTIOIB30BAHNUS;

AKTUBHOTO HENPUITHUS ACUCTBUM, IPUHOCAIINX BPEJl OKPYKAOIIEH MPUPOJHON Cpesie, YMEHHS
MIPOrHO3UPOBATh HEOJATONMPUITHBIE SKOJOTHYECKHE TMOCIEICTBUS TMPEANPUHUMAEMbIX JEHCTBUN U
MpeIoTBpaIlaTh UX;

HQINYMS  Pa3BUTOIO  HKOJOTMYECKOTO  MBIIUIEHHUS,, SKOJOIMYECKONM KyJIbTYpbl, OIIbITa
NeATeIbHOCTH SKOJIOTNYECKON HalpaBIEHHOCTH, YMEHUs PYKOBOJICTBOBATLCS UMM B II03HABATENILHOM,
KOMMYHUKAaTUBHOM W COLIMAIBHOM TNpPAKTHKE, CIIOCOOHOCTM M YMEHMS AaKTMBHO IPOTHBOCTOATH
UJIC0JIOTUH XeMo(oOouu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

C(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKU U OOIECTBEHHOM MPAKTUKH;

IIOHUMAaHUs crieln (KU XMMHUHU KaK HayKu, OCO3HaHUs €€ poJid B (pOPMHUPOBAHUY PALUOHATIBHOTO
Hay4YHOT'O MBILUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTABICHUS 00 OKPY)KAIOLEM MHpE KaK O €IMHCTBE
IPUPOJBI U YEJIOBEKA, B MO3HAHUM MPHPOJHBIX 3aKOHOMEPHOCTEH M pelIeHuH IpoOIeM COXpaHeHHs
IIPUPOJHOIO PAaBHOBECHS;

yOex1€HHOCTH B 0COOOM 3HAYMMOCTM XMMHHU JJIi COBPEMEHHOW LMBWIM3ALMU: B €&
I'YMaHMCTUYECKOM HANpPaBIEHHOCTH U BaKHOM POJIM B CO3aHUU HOBOM 0a3bl MaTepHallbHOM KyJIbTYpHI,
peleHnH II00aabHbIX IPOoOJIeM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — ChIPHEBOM, SHEPTETUUECKOM,
MUIIEBOM U 3KOJOrMYECKOi 6€30aCHOCTH, B Pa3BUTHUH MEAULIMHBI, 00ECIIEYEHUH YCIOBHH YCIEIIHOTO
TpYZa U 3KOJIOIMYECKH KOM(OPTHOM JKU3HU KaXKI0TO WieHa 001IeCTBa;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: MIOHUMAaHUS CYLTHOCTH METOJIOB [TO3HAHMS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HAayKax, CIOCOOHOCTHU MCII0JIb30BaTh M0JIydaeMble 3HAHUS U1 aHaIU3a U OObSICHEHUS
SBJICHUI OKpYXKAIOLIEro MUpa M MPOUCXOJAIMIMX B HEM M3MEHEHU, yMeHUs JenaTb 000CHOBaHHbIE
3aKIIIOYEHUSI HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C IEJIBI0 MOJTY4YEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCIOJb30BaTh XMMHUECKUE 3HAHMS A pelIeHus NpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEca K MO3HAHUIO U HCCIIEA0BATEIBCKOMN IEATENBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M caMO0OOPa30BaHNUI0, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HaHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3InYHbIX cepax npodeccuoHaTbHON AeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbI



MetanpeaMeTHbIE pe3ylbTaThl OCBOCHHS YU4EOHOTO IMpeaMera «XUMHUsS» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIIOYAIOT:

3HaYUMBbIC i1 (OPMUPOBAHUS MHPOBO33PCHHUS OOYUAIONIUXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIpeMETHBIC) OO0IIEHAYYHBIC MOHSATHS, OTPAKAIIINE [EJIOCTHOCTh HAyYHOU KapTHHBI MUpPA U
crenu(uKy METOJIOB MMO3HAHUS, UCTIOJIB3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPT U,
SIBJICHUE, MPOIIECC, CHCTeMa, HAYYHBIM (DAaKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPUs,
HCCIIeIOBAaHUE, HAOIOICHUE, I3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

VHUBEpCaJIbHBbIC y4eOHbIC NEHCTBUS (ITO3HABATEIbHBIE, KOMMYHHUKATHBHBIC, PETYIISATUBHEIC),
obecnieunBaromue (HOPMUPOBAHUE (PYHKIMOHAIHHOH TI'PAMOTHOCTH M COLMATBHONW KOMITCTECHIIUH
oOyJaronuxcs;

CIIOCOOHOCTH oOyuarouxcs HCII0JIB30BAaTh OCBOEHHBIE MEXIUCIUILTHHAPHEIE,
MHPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YICOHBIC CHCTBUS B MO3HABATEIHLHOW U COIMATBHON
MIPaKTHKE.

MetanpeMeTHbBIE  pE3YJIbTaThl  OTPAXKAIOT  OBIAJACHHE  YHUBEPCAIBLHBIMH  YUYCOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHKATHBHBIMH U PETYJISTHBHBIMU JICHCTBUSMU.

OByaieHHe YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMY J1€HCTBUSIMU:

1) 6a30oBble JJOTHYECKHUE e CTBUS:

CaMOCTOSITCIEHO  (QOPMYJIHPOBATH H  aKTyaJlU3WpPOBaTh MpoOJIeMy, BCECTOpPOHHE ¢
paccMaTpuBaTh;

OTIPEJICIIATH eI JCSITeILHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPHH UX JTOCTHIKEHUS, COOTHOCHUTH
PE3YIBTAThI JICATSIILHOCTH C ITOCTABIICHHBIMH IEJISIMH;

HCII0JIb30BaTh IPU OCBOCHUY 3HAHUN MTPUEMBI JIOTUYECKOTO MBIIIIJICHUS — BBIICTATH XapaKTePHBIS
MIPU3HAKA IMOHATHI M YCTAaHABJIMBATH MX B3aUMOCBS3b, UCIIOIH30BaTh COOTBETCTBYIONIHE TTOHSITHS JIIS
O0OBSICHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUH

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIUN BEIIECTB M XUMHUYCCKHUX PEaKIIN;

YCTaHABIIMBATh MPUYUHHO-CIICACTBCHHBIC CBSI3H MKy U3y9aeMbIMHU SBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTHUBHBIC, JEAYKTUBHBIC, 10 AHAJOTHH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX SBJICHHSIX, (OPMYIHPOBATH BBIBOJBI W
3aKJIFOUYEHUS,

MIPUMEHSTH B TIPOIECCE MMO3HAHUS, HCITOJIb3YeMbIe B XUMUU CHMBOJIMYCCKHE (3HAKOBBIC) MO/ICIIH,
PeoOpPa30BBIBATH MOJICIBHBIC TIPEICTABICHUS — XUMUYCCKHH 3HAK (CMMBOJI) 3JICMCHTA, XHMHUYCCKasI
dbopMysia, ypaBHCHHE XUMHUYECKOW pEaKkIUd — IPH PEIHICHUU YYCOHBIX IMO3HABATECIBHBIX U
MPAKTUYECKHUX 33J1a4, IPUMEHATH HAa3BaAHHbBIC MO/ICIIbHBIC TIPEICTABICHHUS JIJIS BBISIBIICHUS XapaKTePHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHUCCKUX PEaKIIUU.

2) 6a30BbIe HCCIEA0BATEIbCKHE AeHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MMO3HAHUS BEIECTB U XUMUYCCKUX PEAKITHIA;

(hopMyIMpOBaTh LEIH U 337a4d UCCIICI0BAHUS, HCIIOIb30BaTh MOCTABJICHHBIC U CAMOCTOSTEIBHO
c(OpMYJIMPOBaHHBIC BOMPOCHl B KAa4eCTBE MHCTPYMEHTA IO3HAHUS W OCHOBBI JIIsl (DOPMUPOBAHUS
THITOTE3bI TI0 TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUIA,

BJIQJICTh HABBIKAMHU CAMOCTOSITCJIBHOTO  IUTAHUPOBAHHMSI M NPOBEACHUS  YYCHHUYCCKHX
AKCTIICPUMEHTOB, COBEPIICHCTBOBATh YMCHHS HAOJIOMaTh 3a XOJIOM IPOIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATH €T0 PE3yabTatT, POPMYIUPOBATH 0OOOIIECHHUS U BBIBOBI OTHOCUTEIBHO JJOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIICIOBAHMUS, COCTABIISATH 00O0CHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

MpHOOpETaTh OMBIT YYCHHUECKOW HMCCIEIOBATENBCKON U MPOCKTHON JESITeNEHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIHLHOMY IMOUCKY METOJOB PEIIeHUs MPaKTUYECKUX 3aad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCSI B PA3IUYHBIX UCTOYHHMKAX MHPOpPMANUU (HAYYHO-TIOMYJISApPHAs JIUTepaTypa
XMUMHUYECKOTO CO/Iep KaHMUsl, CIIpaBOYHbIE TOcoOus, pecypchl UHTepHeTa), aHaIM3HpoBaTh HHGOPMAITUIO
pa3IUYHBIX BHJIOB U (OpPM TMPEACTaBICHHs, KPUTHYECKH OILIEHUBAaTh €€ JOCTOBEPHOCTH U
HEMPOTUBOPEUNBOCTE;

(hopMyITHUPOBATh 3aMPOCH] M TPUMEHSITh Pa3IMYHbIE METO Bl IPU TIOUCKE U 0TOOpE HHPOpPMAITHH,
HE0OXO0IUMOM IS BHITIOJTHEHUS YIeOHBIX 3a7a4 OTPEeIEHHOTO THIIA;

MpHOOpeTaTh OMBIT HCIHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEJIFHO BBIOMpATh ONTHUMAJIbHYIO (OpMy TpeacTaBieHuss HHGPOPMAIMU (CXEMBI,
rpaduKy, TuarpamMMsbl, TaOJIHIIbI, PUCYHKU U APYTHE);

MCTOJb30BaTh HAYUHBIN SI3BIK B Ka4E€CTBE CPEACTBA IpH padoTe ¢ XMMHUYECKOW MH(pOpMaLneit:
NPUMEHATh MEXNpeAMeTHbIe ((u3nyeckne W MaTeMaTH4YecKHe) 3HAKW M CHUMBOJIBL, (DOPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HAIJISIAHOCTH.

OgiajeHHe YHMBeEPCAJIbHBIMH KOMMYHMKATHBHBIMH e CTBUSIMU:

3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXKJaeMOW TeMbl B XOJ€ IHajora W/WINA TUCKYCCHH,
BBICKa3bIBAaTh UJIeU, POPMYIHPOBATh CBOU MPEJIOKEHNUS OTHOCUTEIBHO BBINOJIHEHUS MPEIOKEHHON
3a/1a4y;

BBICTYNIaThb C IIpPE3EHTAllMel pe3yJabTaTOB I03HABATEIbHOM JIEATENbHOCTH, HOJYYEHHbBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIIOJHEHUU XUMHUYECKOIO SKCIEPUMEHTA,
[IPaKTUYECKOH padOThl MO HCCIECJOBAaHUIO CBOMCTB HM3y4aeMbIX BEIECTB, pealu3alud Yy4eOHOTO
MpoeKTa U (QOpMYNIHpPOBaTh BBIBOJBI 1O pe3yabTaTaM NPOBEAEHHBIX HCCIENOBAHUN NYTEM
COTJIaCOBAHUS MO3UIMH B X0J1€ 00CYXACHUS U 0OMEHAa MHEHUSIMH.

OgiajeHHe YHMBePCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh U OCYILECTBIATh CBOI IO3HABATENIbHYIO JEATEIbHOCTb,
ompezenss e€ LeIM W 3a7ayd, KOHTPOJUPOBaTH M MO Mepe HeoOXOJUMOCTH KOPPEKTHPOBAThH
IpeiaraeMblii aITOPUTM AEWCTBUN NTPHU BBINIOJIHEHUH YU€OHBIX U HCCIIEI0BATENIbCKUX 3a/1a4, BRIOUPATh
HanOosee d(h(PEeKTUBHBIA CMOCOO WX PEIICHUS C YYETOM IMOJTYYCHHS HOBBIX 3HAHWM O BEIECTBAX M
XUMHUYECKUX PEaAKINIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JESITETLHOCTH Ha OCHOBE CaMOaHaIn3a U CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O XHUMHYECKOW COCTABJISAIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMUU B TO3HAHUM SBJICHUHN NPUPOIbI, B POPMHUPOBAHUH MBIIIJICHUS U KYIbTYPBHI
JUYHOCTH, €€ (PYHKIMOHAIHHOW TPAMOTHOCTH, HEOOXOIUMOW Jis pelIeHUs] MPAaKTUYECKUX 3ajad U
9KOJIOTMYECKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHOM Ccpejie;

BIIQJICHUE CHCTEMOI XMMHUYECKUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOMOJATAIONINE MOHSITHS
(XMMUYEeCKHII  DIIEMEHT, aToM, OJJeKTpOHHas o00o0JiouKa aroMa, MOJIeKyJa, BaJICHTHOCTb,
AJIEKTPOOTPHUIATENLHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHas ¢opMyia (pa3BEpHyTasi U COKpaliéHHast),
MOJIb, MOJISIDHAsI Macca, MOJISIPHbINA 00BEM, YIIepOAHbIN CKeleT, (PyHKIMOHANbHAS TPYIIa, paguKal,
M30MepHsl, U30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJI€BOI0POIbI, KUCIOPOA U a30TCOAepKAIINe
COEJIMHEHUS, MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COSTUHEHUS); TEOPUU U
3aKOHBI (TEOpUs CTPOEHHUs OpraHuyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MaccChl
BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMHUHU; MUPOBO33PEHUECKHE 3HAHUS, JISKAIUE B
OCHOBE MOHUMAaHUS MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHUX SBIICHUH, ()aKTOJIOTUYECKUE CBEJCHUS
0 CBOMCTBAX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOIb30BAHUH BAXKHEUIITNX OPraHUYECKUX BEIECTB
B OBITY U MPAKTUYECKOU JESITEILHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUN BBISIBIATH XapaKTepHbIC MPHU3HAKU TMOHSITHH, YCTaHABIUBATh HX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHATHSA IPU ONUCAHUU COCTaBa, CTPOCHHUS U
MpeBpaIeHUN OPraHUYEeCKUX COCTUHEHU;

cOpPMUPOBAHHOCTh YMEHHH HCIONB30BaTh XUMHUYECKYI0 CHUMBOJIMKY I COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpami€HHON) (OpMYNT OpPraHUYECKHX BEIIECTB U
YpaBHEHUH XMMHUUYECKHX pEaKIUi, W3rOTaBIMBATH MOJEIU MOJIEKYJ OpPraHMYECKHUX BEIIECTB JIs
WJUTFOCTPALIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

cOpPMUPOBAHHOCTh YMEHHH YCTAHABIMBATH MPUHAAJCIKHOCTh HM3YYCHHBIX OPraHUYeCcKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K OINpeNeIEHHOMY KJIacCy/Tpymme COeAUHEHUH (YriaeBOA0POIbI,
KHCJIOPO/I U a30TCOACPIKALIUE COCTUHEHMS], BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS]), TaBaTh UM Ha3BaHMS
o cucremarnueckoit Homenkiarype (IUPAC), a Takke mpuBOAUTH TPUBHAJIBHBIC HA3BAHUS OT/ICITBHBIX
OpraHMYECKUX BeHIECTB (ITUJICH, TWPOMWICH, AaleTHICeH, OJTHIICHTIIUKOJIb, TIUIepuH, (eHou,



dopmanbaeru, aneraibAeru], MypaBbUHas KHUCIOTa, YKCYCHas KHCJIOTa, OJEMHOBas KHUCIOTa,
CTeapHHOBAas KUCIIOTA, TITI0K03a, (PYKTO3a, Kpaxmall, [eJUTI0I03a, TIIUINH);

c(OPMHUPOBAHHOCTH YMEHUS OTIPEICIIATH BUIbl XUMUYECKOM CBS3U B OPraHUYECKHUX COCIMHEHUSX
(omHaApHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJOKEHUSI TEOPUU CTPOCHHSI OPraHUYECKUX BEIIECTB
A. M. BbyrnepoBa 1151 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U CTPOECHHUS; 3aKOH
COXPAHEHHUSI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTE€PH30BaTh COCTAB, CTPOCHUE, (PU3NUYECKUE U XUMHUYECKUE
CBOMCTBA THUIHWYHBIX MPEICTABUTENEH pa3JIMYHBIX KJIACCOB OPraHUMYECKHUX BEIIECTB (METaH, 3TaH,
STWJICH, TPOMNWJICH, aleTWwieH, OyraaueH-1,3, wmerunOyramuen-1,3, OEH30J7, METaHOJ, JTAHOI,
STUJICHIJIUKOJb, TJIMLEPUH, (DEHOJ, aleTalbIeru], MypaBbHHAas U YKCYCHas KHCJIOTBI, TIJIIOKO3a,
Kpaxmal, eJIIK0J103a, aMUHOYKCYCHAsl KUCJI0Ta), WITIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXAY HUMHU
YPaBHEHHSIMH COOTBETCTBYIOIUX XUMUYECKUX PEAKIHHA C UCTIOIB30BaHIEM CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTE€pU30BaTh HCTOYHMKH YIJIEBOJOPOJHOTO ChIpbs (HE(DTH,
MPUPOJAHBIN Tra3, Yrojb), CHOCOOBI MX NepepadOTKM M MPAKTUYECKOE NPUMEHEHHE NPOAYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHMHM MPOBOAMTH BBIUMCICHHUS MO XUMHMUYECKUM YPAaBHEHMSIM (Macchl,
00bEMa, KOJMYECTBA MCXOJHOIO BELIECTBA WM MPOAYKTAa PEAaKIMM 10 M3BECTHBIM Macce, 00bEMYy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MIPOJYKTOB PEAKIIH);

chOpMUPOBAHHOCTh YMEHHUW BIAJCTh CHCTEMOU 3HAaHWWA 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCIOJb3YEMbIX B XUMUU NPU W3YUYEHUU BEIIECTB U XMMUYECKUX SIBJICHUH (HaOmoneHue,
U3MepeHue, SKCIEPUMEHT, MOJECINPOBAHUE), HCIOJIb30BATH CHUCTEMHbIE XUMHYECKHE 3HAHUSA IS
NPUHATHS peIlIeHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYalMsX, CBS3aHHBIX C BEIIECTBAMH U MX
MIPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHUW COOJIOIATh TpaBHJIa TIOJB30BAHUS XHUMHUYECKOW TMOCY/ION W
abopaTOpHBIM 000pPYIOBAaHHWEM, a TAKXKe IpaBuja OOpalleHHs C BEIIECTBAMHU B COOTBETCTBHUHU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB;

cOpPMUPOBAHHOCTh yYMEHUW IJIAHUPOBATh M  BBIIOJHITH XUMHUYECKHH OKCIEPUMEHT
(mpeBpalieHust OpraHMYECKUX BEUIECTB TPU HAarpPEBAaHUU, MIOJTy4YEHUE STUIICHA U U3YYE€HUE er0 CBOMCTB,
KaueCTBEHHbIE pPEaKIMU OpPraHMYeCKHUX BELIECTB, JeHaTypalus OeIKOB MpU HarpeBaHUH, LIBETHBIE
peakiuu OEIKOB) B COOTBETCTBUY C ITPaBUJIaMHU TEXHUKH O€30TIACHOCTH MPH OOPAIIEHNUH C BEIIECTBAMHU
1 1a00paTOpHBIM 00OPYIOBaHUEM, MPEACTABIATh PE3YIbTATHl XUMUYECKOTO IKCIEpUMEHTa B (hopme
3alMcyU YpPaBHEHUU COOTBETCTBYIOIIMX peakiuuil U (GopMynupoBaTh BBIBOJBI Ha OCHOBE OTHX
pe3ynbTaTOB;

chOPMUPOBAHHOCTh YMEHHHM KPUTHYECKH AaHATU3UPOBATh XUMHYECKYI0 HHGOpMAaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uHpopmalu, HTEpHET U IPYTHX);

cOpMUPOBAHHOCTh YMEHHI COOIIOIaTh TPAaBUIIA 3KOJIOTUYECKH 11eJIeCO00pa3HOTO MOBEACHUS B
OBITY U TPYAOBOM JESITENLHOCTH B LIETSX COXPAHEHHsI CBOETO 3/JI0POBbS U OKPYXKAIOIIEH MPUPOIHON
Cpelbl, 0CO3HABaTh OINACHOCTh BO3JICHUCTBHUSI HA KUBBIE OPraHU3Mbl OINPEICIEHHBIX OPraHMYECKUX
BEIIECTB, MOHUMas cMbica mokazatens [IJIK, mosicHaTh Ha mpuMepax crmocoObl YMEHBLICHUS H
MPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBHUS HA OPraHU3M YEJIOBEKA;

U1 00y4aIOIINXCS C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3[I0POBBS: YMEHHE TPUMEHSITh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHU;

IUIL CHENbIX M CIA0OBUAALIMX OOYYaIOUIMXCS: YMEHHE MCIOJb30BaTh pelbe(HO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xxumuueckux Gopmy.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «O0Ias 1 HeopraHu4deckasi XUMUs OTPaXKakoT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI: O XHMHUYECKOM COCTaBISIONIEH eCTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJI XUMUU B TIO3HAHUU SBIICHUHN IPUPOIBI, B (POPMHUPOBAHUH MBIIIJICHUS U KYTbTYPBHI
JTUYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOW I PElIeHUs] MPAKTUYECKUX 3aJad U
HKOJIOTUYECKU 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/10POBBIO M IPUPOIHOM Cpene;

BJIaJICHUE CHCTEMOW XMMMUYECKHX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOMOJATaroUIUue MOHATHUS
(XMMHYECKHIT AIIEMEHT, aTOM, U30TOTI, S-, P-, d- AIIEKTPOHHBIC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa, MOJIb,



MOJISIpHBIH 00BEM, BaJICHTHOCTH, AIIEKTPOOTPHUIIATEIIHPHOCTh, CTENIEHh OKUCICHUS, XUMHUECKasl CBS3b
(KoBaJIeHTHAs, MIOHHAs, METANTMYECKAs, BOJIOPOHAS ), KpUCTAJUIMUECKas PEIIETKA, TUITbI XUMUYECKUX
peakiuii, pacTBOP, JIEKTPOJIUTHI, HEITEKTPOJIUTHI, AIEKTPOIUTHUECKAS JAUCCOLUALNS, OKUCIUTEIb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOM PeaKiiu, XUMUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOpHs
3IEKTPOJUTUYECKON Aucconuanuy, nepuoauyeckuil 3axkoH . M. MeHnneneeBa, 3aKOH COXpaHEHUsA
MacChbl BEIIECTB, 3aKOH COXPAHEHMUS] M TMPEBpAlICHUS HHEPrud NPU XUMHUUYECKHX PEaKIHUAX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAllUue B OCHOBE
MMOHUMAaHUSI TIPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX SIBJIICHUU, (DAaKTOJOTUYECKHE CBEICHUS O
CBOMCTBAX, COCTaBE, MOJy4YEHUU U 0€30MMaCHOM MCII0JIb30BAaHUU BAKHEHIIIMX HEOPTaHUYECKUX BEIIECTB
B OBITY U MTPAKTUYECKOU JESATSILHOCTH YCIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEPHBIC NMPHU3HAKU TMOHSATHHA, YCTAHABIIMBATH HX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPU ONMHCAHUU HEOPTaHUYECKUX BEIIECTB U
UX MPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUN MCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJIsS COCTaBJICHUS (opMyIt
BEIIECTB M YypaBHEHMH XWMHUYECKHX peakuui, cucremarndeckyro HomeHknatypy (IUPAC) wu
TPUBHAIIbHBIE HA3BaHUA OT/ICTHHBIX HEOPTAHUUECKHUX BEIIEeCTB (yrapHbIii ra3, yriIeKuCIblid a3, aMMHaK,
raméHasi U3BECTh, HeTalEHast U3BECTh, MUThEBAs COJA, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENENSATh BAJEHTHOCTh M CTENEHb OKHUCICHHS XUMHYECKHX
JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, BUJl XMMHUYECKOW CBS3U (KOBaJEHTHas, MOHHAs,
MeTaJUTMYecKasi, BOJIOPOIHAS) B COSAMHEHUSX, TUT KPUCTAJUTMIECKOHN PEIIETKA KOHKPETHOTO BEIECTBA
(aTomMHasi, MOJEKyNsApHas, HWOHHAs, METAIHYECKas), XapakTep Ccpeasl B BOJTHBIX PacTBOpax
HEOPraHWYECKUX COCANHEHHUI;

c(hopMUPOBAaHHOCTh YMEHHI yCTaHABJIMBAThH MPUHAJUIC)KHOCTh HEOPTAHNYECKUX BEIIECTB 10 MX
COCTaBY K OTIPEACNEHHOMY KJIACCY/TPYIINE COSTUMHEHUM (MPOCTHIC BEMIECTBA — METAJUIBl 1 HEMETAJIIIbI,
OKCH/IbI, OCHOBAHUSI, KHCIOTHI, aM(POTEPHBIE THUIPOKCHIBI, COJIH);

chopMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH Tieproanyeckoro 3akona [[. . Menneneesa u
JIEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBbHYIO U MPOTHOCTHYECKYIO (DYHKIIHH;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh SJIEKTPOHHOE CTPOEHUE AaTOMOB XHUMHUYECKHUX
aneMeHToB 14 mepuonoB Ilepuoanueckoit cucreMbl xumuueckux sneMeHToB . M. Menneneena,
UCTIONIB3Ysl MOHSTUS «S-, P-, O-37€KTPOHHBIC OpOHMTAINY, «IHEPreTHUECKHE YPOBHM», OOBACHSTH
3aKOHOMEPHOCTU M3MEHEHMSI CBOWCTB XMMHYECKHUX 3JIEMEHTOB M HMX COCOUHEHUN MO NEpPHOoJaM M
rpynmnam [lepuoanyueckoit cucrembl xuMuueckux 3memenToB . Y. Menaeneena;

chOpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XMMHYECKHE CBONCTBA
HEOPraHUYECKHNX BEIIECTB PAa3jIMYHbIX KJIACCOB, NOATBEPKIATh CYILIECTBOBAHUE M€HETUYECKON CBSA3U
MEXJy HEOPraHMYECKMMHU BEUIECTBAMU C IIOMOLIBIO YPAaBHEHUH COOTBETCTBYIOIIUX XHMHYECKUX
peaKIuii;

chOpPMUPOBAHHOCTh YMEHHUS KIACCUPUIMPOBATH XHUMHUYECKHE PpEaKIUU MO0 Pa3InYHbIM
npu3HakaM (YHCIy U COCTaBYy PEarupyIOIIMX BELIECTB, TEIIOBOMY 3(PQEKTy peakluu, WU3MEHEHHUIO
CTETeHEeW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEAKINH, YUaCTHIO KaTalu3aTopa);

cOpPMUPOBAHHOCTh YMEHHMM COCTABJISITh ypaBHEHUS pPEaKIMi PAa3IUYHBIX THUIIOB, IMOJHBIE U
COKpaIEHHbIE YPAaBHEHUS PEAKIMI MOHHOTO OOMEHa, YYUTHIBAs yCIOBHS, IPU KOTOPBIX 3TU peaKluu
UIYT 10 KOHUA;

c(OpMUPOBAHHOCTh YMEHUIN NPOBOJUTH PEAKIUH, MOATBEPXKAAIONINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

chOpPMUPOBAHHOCTh YMEHUU PACKPBIBAaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPEeCTBOM COCTaBIEHHS SJIEKTPOHHOTO OanaHca ATHX peaKIvii;

cOpPMUPOBAHHOCTh YMEHUU OOBICHITH 3aBHUCUMOCTb CKOPOCTH XUMHUYECKOW peakluu OT
pa3nMYHBIX (PAKTOPOB; XapakTep CMELIEHUS XUMHUYECKOTO PaBHOBECHUS B 3aBHUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunuun Jle larense);

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHE MPOIIECCHI, JieXkKallie B OCHOBE
MIPOMBIIIIJIEHHOTO TIOYYEeHHsI CEPHON KUCIIOThI, aMMHAaKa, a TaKkKe CHOPMUPOBAHHOCTD MIPEICTABICHUN
00 00X HAYYHBIX MPUHIIUIIAX U YKOJOTHUYECKUX MPOoOIeMax XUMHUIECKOTO MMPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYUCICHUS C HMCIOJIH30BAHHEM MOHSTUS «MaccoBas
JIOJIsS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MpPU XUMHUYECKHX PEAKIHUAX, MacCChl



BEIECTBA UM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU 00BEMY OTHOTO U3
YUYACTBYIOIIMX B PEAKIMHM BEIIECTB, TEIUIOBOrO 3(dekTa peakunu Ha OCHOBE 3aKOHOB COXpPaHEHUS
MAacChI BEIIECTB, PEBPAIICHUS U COXPAHEHUS YHEPTHH;

chOpPMHUPOBAHHOCTh YMEHUH COOMIOAAaTh TpaBUia TOJIB30BAaHUS XHUMHYECKOW TOCYIOH U
nabopaTopHBIM 00OpYIOBAaHUEM, a TAKXKE IMpaBWIa OOpAIICHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOPMHUPOBAHHOCTh yYMEHUW IJIAHUPOBATh M  BBIMOJHITH XUMHUYECKHH JKCIICPUMEHT
(pa3nokeHue MepoKCHaa BOJOpOJa B IMPUCYTCTBUHM KaTaau3aTopa, ONpEAETICHUE CPEeIbl pacTBOPOB
BEIIECTB C TMOMOIIBIO YHUBEPCATHLHOTO WHIUKATOPA, BIMSHUC PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON peakili, peakiui HOHHOTO 0OMEeHa, KaueCTBEHHBIC PeaKIMK Ha Cyab(paT-, KapOoHaT-
XJIOPH/I-AaHWOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIICPUMEHTAIBHBIX 337a4 10 TeMaM «MeTallibl»y 1
«HeMeTauiel») B COOTBETCTBUM C MIPABHJIAMU TEXHUKH O€30TIACHOCTH MPH OOpAIleHUH C BEIECTBAMH
1 1a00paTOPHBIM 00OPYIOBAHUEM, MPEACTABIATh PE3YIbTATHl XUMHUYECKOTO IKCIIEPUMEHTa B (hopMme
3alMCH YPaBHCHUU COOTBETCTBYIONIMX peakiuié W (QOpPMYITHpPOBATH BBIBOJBI Ha OCHOBE JTHX
pe3yNbTaToB;

COPMHUPOBAHHOCTh YMCHHH KPHUTHYCCKH AaHATU3UPOBATh XUMHYECKYI0 HWH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPEICTBA MACCOBON KOMMYHHUKAIUU, IHTepHET U Ipyrux);

c(hopMUPOBAHHOCTh YMEHUHN COOJIIOIATh MPABIIIA SKOJIOTUUECKH 11eJ1IeCO00Pa3HOTO MOBEICHUS B
OBITY ¥ TPYJOBOU JESITEIILHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3JI0POBbSI U OKPYKAIOIICH TMPHUPOTHOM
CpelIbl, 0CO3HABATh OIMMACHOCTH BO3JICHCTBUS HA KUBBIC OPraHU3MBI OTIPEICIEHHBIX BEIECTB, IIOHUMAs
cmbicn mokazatens [1/IK, MOsSCHAT, Ha TpUMepax CHOCOOBI YMEHBIICHHS M MPEAOTBPAICHUS WX
BPEIHOTO BO3JICHCTBUS Ha OPTraHU3M YeJIOBEKa;

JUTSE 0OYYAIONTUXCS ¢ OTPAaHUYCHHBIMHA BO3MOKHOCTSIMH 3JIOPOBBS: YMEHHE TPUMCHSITh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB U XUMHUCCKUX SBJIICHU;

JUI CJETBIX M CIabOBUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BATh pPEIbe(HO-TOYECUHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anucu Xumudeckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoanuecTBo 4acoB DIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM
Ne i/ Kourposbubie | Ilpakruueckue | (uupposbie)
NPOrpaMMbl Bcero
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Pa3nes 1. TeopeTruyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipeamer opraHn4ecKON XUMHH. TGOPI/H BuGmmotexa LIOK
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3 )
https://myschool.edu.ru/
M. bytiepoBa
Wroro mo pazueny 3
Pa3nea 2. YrieBoaopoabl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2 bubmorexa [IOK
' pelt 4 HOPOA https://myschool.edu.ru/
HenpenenbHbie yrieBo0pOIbl: aJKEeHBI, bubnuorexa [JOK
2.2 6 1 .
AJIKaINEHBI, aJIKHHBI https://myschool.edu.ru/
bu6moreka [IOK
2.3 ApomaTHYeCKHe yrieBO0POIbI 2 https://myschool.edu.ru/
[IpupoHbIE UCTOYHUKH YIIIEBOJOPOIOB U bubnuorexa [JOK
24 3 1 .
uX nepepaboTka https://myschool.edu.ru/
Hroro no pazgeny 13
Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
bu6moreka [IOK
3.1 Crptsl. dexon 3 https://myschool.edu.ru/
39 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1 bu6mmoreka [JOK
' CrnoxHble 3QUpbI https://myschool.edu.ru/
bubnuoreka [[OK
3.3 YTICBOAE 3 ! https://myschool.edu.ru/
Hroro no paszneny 13
Pa3nes 4. AzoTcoaepskamue OpraHu4ecKue coeJuHeHHs
4.1 AMuHBI. AMMHOKHUCTIOTEL. benku 3 BH6H_HOTeKa HOK
https://myschool.edu.ru/
Wroro no pazgeny 3

Pasnea S.

BricokomoJieKyJIsipHbIe COeAUHEHUS



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/

bubnuoreka [IOK

51 [Tnactmaccel. Kayuyku. Bosokna 2 https://mvschool.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 TTIPOTPAMME 34 2 2 bubmorexa [TOK
https://myschool.edu.ru/
11 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsie | TpakTieckie (uudpossbie)
NMPOrpaMmblI Bcero 5 p oOpa3oBartejibHbIE
padoTsI padoTsl pecypesI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenne atomoB. [lepuoanueckuit 3aKkoH BuGmotexa LIOK
1.1 u [leproanueckas cucTeMa XUMHYECKUX 3 .
https://myschool.edu.ru/
anemenToB J. . Menaeneera
Crpoenue BemiectBa. MHOTOOOpasne bubnuorexa [JOK
1.2 4 )
BEILECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 https://myschool.edu.ru/
bu6moreka [IOK
Hroro no pasaeny 13 https://myschool.edu.ru/
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 Merazet 6 1 https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Hemeranst d 1 1 https://myschool.edu.ru/
CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX bu6mmoreka [JOK
2.3 2 ]
BEILECTB https://myschool.edu.ru/
Htoro mno pazneny 17
Pasznen 3. Xumusd H :KN3HL
bu6mmoreka [JOK
31 KUMHA U KH3HE 4 https://myschool.edu.ru/
Wtoro mno pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnnyecTBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbie
n/n Tema ypoka Bcero Konrpoaeusre | Ipaxieckue II/I[ZSy‘leHI/IH gﬁ[?al;onaTeanble
padoTsbI padoThI pecypesI
1 [IpeameT opraHn4ecKOi XUMHH, €€ 1 bubnuorexa [JOK
BO3HHKHOBCHHE, PA3BUTHE U 3HAYCHUEC https://myschool.edu.ru/
Teopus cTpoeHHst OpraHN4eCKUX
coemuaenuit A. M. byrieposa, eé bubnuorexa [JOK
2 1 0.5 i
OCHOBHBIE MMOJIOKEHHS. BXo1Hast https://myschool.edu.ru/
KOHTpOJIbHAas paboTa
[Ipencrasnenue o Kinaccupuxanuu
3 OpraHnveckux BemectB. Homenknarypa 1 bubmuorexa [JOK
(cucTemaTHyecKkas) U TPHBHATbHBIC https://myschool.edu.ru/
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubmuorexa [JOK
TOMOJIOTHYECKHUH PsijT https://myschool.edu.ru/
5 MertaH u 3TaH — npocTeuIre 1 bubmuorexa [JOK
MIPEJICTaBUTENN AJKAHOB https://myschool.edu.ru/
. bu6mmoreka [IOK
6 AJKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 .
https://myschool.edu.ru/
7 DTWIEH U MPONWJIEH — MPOCTEUIINE 1 bubnuorexa [JOK
[IPEICTABUTENN AJKEHOB https://myschool.edu.ru/
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1 bubnunoreka [JOK
ATUJICHA U U3YYEHHUE €r0 CBOMCTBY https://myschool.edu.ru/
Anxanuensl. byranuen-1,3 u
9 MeTH§6yTaL[I/IeI}: IIf’;. HOJ‘I’ylleHI/Ie 1 bubmorexa HOK
’ https://myschool.edu.ru/
CUHTETHYECKOTO KayuyyKa M pEe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUH P, 1 bubnunoreka [JOK
AneTuiieH — npocTeHIni peacTaBUTeNb https://myschool.edu.ru/
AJIKUHOB
1 Boluncnenus 1o ypaBHEHUIO XUMHUYECKOU 1 bubnuorexa [IOK
peakuuu https://myschool.edu.ru/
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12 Apensl: 6eH30J1 1 ToJTyoJ1. TOKCHYHOCTH bubmuoreka [IOK
apeHOB https://myschool.edu.ru/
13 I'eneTndeckas CBs3b yrieBoJ0pPOIOB, bubmuoreka [IOK
NPUHAUISKAIIMX K PA3JIMYHBIM Klaccam https://myschool.edu.ru/
HpnponHmUe HUCTOYHUKU YII€BOJIOPOAOB: BuGmmotexa LIOK
14 MIPUPOJIHBIN Ta3 U MOIYTHBIE HEPTSIHBIE )
) https://myschool.edu.ru/
ras3sl, HepTh ¥ IPOIYKTHI €€ mepepaboTKu
HpnponHmUe HUCTOYHUKU YII€BOJIOPOIOB: BuGmmotexa LIOK
15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE .
) https://myschool.edu.ru/
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu
16| ratmoropotan (mpoveryrouas uGmiorexa LIOK
FOPOL P vt https://myschool.edu.ru/
KOHTPOJIbHAS paboTa)
17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI: bubnuoreka [IOK
METaHOJI U 3TaHoJ1. BogopoaHas CBs3b https://myschool.edu.ru/
18 MHOroaToMHbIE CHUPTHI: STUIEHIIIUKOIb bubnuoreka [IOK
Y TJIUIEPUH https://myschool.edu.ru/
19 deHoJT: CTpOCHUE MOJICKYITBI, (PU3UIECKUE bubmuorexa [JOK
1 XUMHUYECKHE CBONCTBA, TPUMEHCHHE https://myschool.edu.ru/
Anpaerunel: GopManbACTUl U bu6mmoreka [IOK
20 )
aleTaabJIerua. ALETOH https://myschool.edu.ru/
21 OHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBBIE bu6mmoreka [JOK
KHCJIOTBI: MypaBbHHAs U YKCYCHasI https://myschool.edu.ru/
29 [Ipaktuueckas pabota Ne 2. «CBoiicTBa bubnuorexa [JOK
pacTBOpa yKCYCHOM KHUCIIOTHI» https://myschool.edu.ru/
o | Soomonann cromonss o, o Buorers LOK
e P https://myschool.edu.ru/
KHCJIOT
o4 MpbUta Kak COJIM BBICIIUX KapOOHOBBIX bubnunoreka [JOK
KHCJIOT, MX MOIOIIee JeHCTBUE https://myschool.edu.ru/
CrnoxHble 3(hupbl KaK MPOU3BO/IHbIE Bubnmorexa [IOK
25 KapOOHOBBIX KUCIIOT. [ MPOSIU3 CIIOKHBIX )
https://myschool.edu.ru/
3¢upoB
26 XKupsl: rupoaN3, NPUMEHEHHE, bubnuorexa [IOK

Ouosioruueckas POJIb )KUPOB

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

VYraeBoibl: cocTaB, Kiaccupukanusi.

M bubnmoreka [JOK
27 Baxkuneiiiue npeactaBuTen: TI0K03a, 1 ]
https://myschool.edu.ru/
¢bpykTO3a, caxaposa
Kpaxman u nemnono3a Kak NpupogHble bubmuorexa [IOK
28 1 .
MOJIMMEPBI https://myschool.edu.ru/
29 cKucroporcorepmaniic oprammccic ) ) BuSmoresa I1OK
poAIcoIepKatiie op https://myschool.edu.ru/
COCITMHEHUS)
. bubmmoreka [IOK
30 AMMWHBI: METHJIAMHH U aHUJIUH 1 https://mvschool.edu.ru/
S| oprammecrie coommenn ) Butimozexa LIOK
P A ’ https://myschool.edu.ru/
ouonornyeckoe 3HaueHue. IlenTuanl
benku xak npupoaHsie bubnuoreka [IOK
32 1 .
BBICOKOMOJICKYJISIPHBIC COSTMHEHUS https://myschool.edu.ru/
OcHOBHBIC TIOHATHS XHMHH } Butmotexa LIOK
33 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1 0.5 .
https://myschool.edu.ru/
Hrtorosoe TectupoBaHue.
OcHOBHBIE METO/IbI CHHTE3a } Bubmiorexa [[OK
34 BBICOKOMOJICKYJISIPHBIX COCTMHECHUH. 1 .
https://myschool.edu.ru/
[1nacTmacchl, Kayqyku, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME
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11 KJIACC

KoandecTBO 9acoB

ara
Ne A DJleKTPOHHBbIE HU(POBHIE
Tema ypoxka Kontpo HpasTa H3y4eH P PP
n/m Bcero | JabHbIE yecKkue st o0pa3oBaTte/ibHbIE PecypcChl
padoTsbI padoThbI
1 XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAs 1 bubnuorexa [IOK
KOH(HUTypalus aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema
pHoZ PHOA bu6moreka [IOK
2 xumuueckux snemenTos JI. . Menzeneesa, ux CBsI3b 1 https://myschool.edu.ru/
C COBPEMEHHOM TEOPHUEN CTPOCHUSI ATOMOB ] 0
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX
AJIEMEHTOB ¥ UX COSMHEHUH TI0 TPYIITaM U
3 Mepuo1am 3Ha‘IeHI/IJCI nepnoanqecizrrlo 3aKOHA 1 1 bubmorexa [TOK
' https://myschool.edu.ru/
CHUCTEMBI XUMHUUYeCKHX djieMmenToB /(.. MenneneeBa b Y
B Pa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XUMHUUIECKasl CBSI3b, €€ BUJIBI;
P Hl . AL bubnuoreka [IOK
4 MEXaHU3MbI 00pa30BaHMUsI KOBAJICHTHOM CBSI3H. 1 .
BoiopoHas cBash https://myschool.edu.ru/
BanentHocTh. DniekTpooTprLaTenbHOCTh. CTENEHb
POOTPHIL bu6mmoreka [IOK
5 oKkucIieHus. BelecTBa MOJEKYIAPHOTO U 1 .
https://myschool.edu.ru/
HEMOJIEKYJISIPHOTO CTPOCHHUSI
[TonsiTre o aucniepcHbIX cuctemax. Mictunuble u
6 KOJUION, Hblﬂe aCTI])_?»O bl. MaccoBas 107151 BEIIECTBA B 1 bubmorexa [TOK
paCTBOpI[e P Pl s H https://myschool.edu.ru/
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
b an yp p bubmuoreka [JOK
7 coenuHeHul. ['eHeTHYECKas CBSA3h HEOPraHUIECKHUX 1 .
https://myschool.edu.ru/
BEIIECTB, PA3JIUYHBIX KJIACCOB
Knaccudukanys XuMU4ecKuX peakiui B
8 HEOPraHUYECKOW U OPraHWYeCKON XUMHUU. 3aKOH 1 bubnuoreka [JOK
COXpaHECHHSI MaCChl BEIIECTB; 3aKOH COXPAHCHUS U https://myschool.edu.ru/
MIPEeBPAIEHUS DHEPTUH MTPH XUMHUECKUX PEaKIUsiX
9 Ckopoctb peakiui. OOpaTuMbIe peakiuu. 1 bubnmoreka [JOK
XUMHUECKOE PaBHOBECHE https://myschool.edu.ru/
10 IIpaktuyeckas padora Ne 1. «BrnusiHue pa3nuyHbIX 1 1 bubnuorexa [IOK
(akTOpPOB HAa CKOPOCTh XMMHUYECKON pEaKIIum» https://myschool.edu.ru/
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DneKTponauTHIecKas auccoruanus. [lonsatue o
BOJIopoHOM mnoka3zarese (PH) pactBopa. Peakiuun

bubnuoreka [IOK

1 MOHHOTO 00MeHa. ['MIposin3 opraHn4ecKux u https://myschool.edu.ru/
HEOPraHUYECKUX BEIIECTB
OKHUCIUTETbHO-BOCCTAHOBUTEIIHPHBIC PEAKITHH.
12 [TousiTre 00 AMEKTpOIH3E paCHJIaBOBI:/I paIClTBOI)OB bubmmorexa HOK
9 https://myschool.edu.ru/
coJieit
13 KonTtposnsHast padota no pazneny «Teopernueckue bubnuorexa [JOK
OCHOBBI XUMHU» https://myschool.edu.ru/
Mertainnel, ux noJyioxkenue B [lepuoguyeckoii cucreme
14 XUMUYecKux 35eMenToB [[. 1. Mennaeneesa u bubnuotexa [JOK
0CO0EHHOCTH cTpoeHHs aToMOB. O0IIHEe PU3HUECKHE https://myschool.edu.ru/
CBOMCTBA METAJIJIOB
15 CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif bubnuorexa [JOK
HAMPSHKCHUH META/UIOB https://myschool.edu.ru/
XuMHUdecKre CBOMCTBA BaXKHEHIIINX METAJIJIOB
16 (HaTpuil, Kanui, KanblUid, MAarHUN, ATFOMUHUN) U UX bubmorexa [OK
LY https://myschool.edu.ru/
COCIMHEHUI
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX bubmmoreka [IOK
COEMHEHU I https://myschool.edu.ru/
18 XuMudecKkrue CBOMCTBA IMHKA, JKele3a U UX bu6mmoreka [IOK
COEMHEHUI https://myschool.edu.ru/
19 [IpakTtuueckas padota Ne 2. "Pemenue bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTamib" https://myschool.edu.ru/
Hewmerannsl, ux nonoxxenue B [lepuoandeckon Bubnorexa [IOK
20 cHCTeMe XuMHYeCKuX dneMeHToB . Y. MeHnaeneeBa .
https://myschool.edu.ru/
1 0COOCHHOCTH CTPOCHHUSI ATOMOB
dusnyecKkue CBONCTBA HEMETAIIOB. AJIOTPOIINS
21 HEMETAJJIOB (Ha MpuMepe KUCIopoaa Cepblp dhocdopa bubmorexa [IOK
’ ’ https://myschool.edu.ru/
U yTIIepoJia)
22 XHUMUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U UX bu6mmoreka [JOK
COeIMHEHU N https://myschool.edu.ru/
23 XuMHUecKue cBOMCTBa a30T1a, pocodpa 1 ux bubnuorexa [IOK
COeJIMHEHU N https://myschool.edu.ru/
24 XHUMHUYECKUE CBOMCTBA YIiIepoaa, KpEMHHUS U UX bubnuorexa [IOK

COEIMHEHUN

https://myschool.edu.ru/
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[IpuMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX

bubnuoreka [IOK

25 COCeTMHEHHH . https://myschool.edu.ru/
O06o01IeHne U cucTeMaTu3alys 3HaHU| TI0 TeEMe Bubmiorexa LIOK
26 «Hemerannel». Berunciaenus no ypaBHEHUSIM 1 .
o . https://myschool.edu.ru/
XUMHYECKUX PEAKIUN U TEPMOXHUMHYCCKUE PACUETHI
97 [Tpaktuyeckas padora Ne 3. «Pemenne 1 bubnuorexa [JOK
IKCIIEPUMEHTANILHBIX 33124 1o Teme "Hemerambi'"» https://myschool.edu.ru/
KonTtponesHas pabota no Temam «MeTauiby U bubnuorexa [JOK
28 1 .
«HemeTtaiutbi» https://myschool.edu.ru/
29 Heoprannueckue u OpraHM4ecKue KMCIOTHI. 1 bubnuorexa [JOK
Heoprannveckue u OpraHn4ecKue OCHOBAHUS https://myschool.edu.ru/
30| cocmmenn. Tonenmcckan o neoprammaeonx | 1 ubmorera LIOK
. ) p https://myschool.edu.ru/
OpPraHWYECKUX BEIICCTB
Poib xuMum B 00ecTrieueHUH SKOJIOTHISCKOM,
31 SHEPreTHYECcKOM U MUIEeBOi 0€3011aCHOCTH, Pa3BUTUU 1 bubmorexa [IOK
’ https://myschool.edu.ru/
METUITTHBI
30 [IpeacraBnerust 06 0OMMX HAYYHBIX TPUHIIATIAX 1 bubmmoreka [IOK
MIPOMBIIIICHHOTO TTOTYYCHHSI BAKHCHIITNX BEIIECTB https://myschool.edu.ru/
33 YenoBek B MUpE BEILLIECTB U MaTEPHAIIOB 1 bubmorexa [TOK
pe Betl P https://myschool.edu.ru/
bu6mmoreka [JOK
34 XUMHS ¥ 3I0POBbE YEIOBEKA 1 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YUYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJTIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

» Xumus, 10 knace/ T'abpuensia O.C., Octpoymos U.T'., CiagkoB C.A., AKnroHepHOE 00IIeCTBO

«M3narenscTBO «lIpocBemenue»

* Xumus, 11 xmacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A., AKuroHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

Beenute 1. O.C.I'abpuensh, I'.I'.JIbicoBa «Xumus Meroauueckoe nocodre — 6a30BbIi YpOBEHbY -
M.: Ipoa 2022 ron.

2. O.C.I'abpuensn, U.I.OctpoymoB, «OO011as XuMus B TeCTax, 3ajadax, ynpaxHeHusx. 11 kimaccey» —
M.: Ipoda, 2023 ro.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposibHBIE U TPOBEPOUYHBIE
paboThl K yueOHuKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonbHas kHUTa 11t
yuurtens». Yacte 1 — M.: [poda, 2019 rox.

5. O.C.T'abpuensn, ['.I'.JIeicoBa, A.I'.Beeaenckas «Xumus 11 xnacc: HactonbHast kaura s
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OcTtpoymoBa «3afgauu 1Mo XMMHUHU U CIIOCOOBI UX PEIICHUSD) -
M.: «/Ipodar, 2021ro.

7. B.I'. leancoBa «Xumus 11 kimacc moypounsie mianbl o yaeouuky O.C.I"abpuensna,
I".T".JIeicoBoi» - Bonrorpam Yuurens 2018ro.

8. M.A.Ps60Ba, ¥Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xmacey, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensH, U.I'.octTpoyMOB «XMMHUYECKHIT IKCTIEPUMEHT B TIKoJIe 11 Kmacey; - M.:
Hpoda. —2019 rox.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumust» 1 caiiT 1s1 yaurens «5 uay Ha ypOK XUMHUN
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmerHas KoIeKmust « XUMUsD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC KCIIEPUMEHTHI: XUMHUSI.
Kostekuus Poccuiickoro 001eo6pa3oBaTesibHOTO mopTaia

http://experiment.edu.ru AJIXUMMUMK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas ouMmuaga MIKOIbHHUKOB 10 XUMUHU
http://chem.rusolymp.ru Oprannyeckast XuMHsL: SIEKTPOHHBIN YICOHUK [UIs CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJICKTPOHHBIN Y4COHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTEHK: XUMHS

http://www.chemistry.ru JlucraHuuronHast OJTUMITHA/IA [T0 XUMHUH: TEIEKOMMYHHKAITHOHHBIA
o0pa3zoBarebHbIi POEKT



