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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo XxumMuu Ha ypoBHE cpefHero oOriero oopazoBanus pa3padoTaHa Ha
ocHoBe @enepanpHoro 3akoHa 0T 29.12.2012 Ne 273-@3 «O06 oOpa3oBaHuu B
Poccuiickoii  ®enepanuu», TpeOOBaHMN K pe3yibTaTaM OCBOEHHUS (enepanbHOM
oOpa3zoBaTelbHON MporpamMmbl  cpeaHero obmero oo6pazoBanus (DOII  COO),
npeacTaBiieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpa3oBarenbHOM cTanaapte COO,
¢ yuérom KoHuenuuu npenogaBanus yuyeOHOro npeaMera « XuMush» B 00pa3oBaTeIbHbIX
opranmzanusax Poccuiickoit ®denepainuu, peanu3yomMX OCHOBHbIE 00pa3oBaTEIbHBIC
IpOrpaMMBbl, 1 OCHOBHBIX MOJIOKEHUI «CTpaTeruu pa3BUTHs BocnUTaHusA B Pocculickoit
Oenepanuu Ha nepuod A0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pa0dOTKe MPOrpaMMbl MO XUMHH, K ONpPEAEICHUIO O0Ien
cTpateruu OOy4eHHs, BOCIMTAHMS M Pa3BUTUS OOyYarOUIMXCS CpPEJACTBAMU y4eOHOTO
npeamera «Xumus» st 10-11  kmaccoB Ha 06a30BOM  YpOBHE  COCTaBUIIU
koHuenryanbHsle nosnoxeHuss PIrOC COO o B3auMOOOYCIOBIEHHOCTH —ILIEJIEH,
colepKaHus, pE3yJbTaToOB OOyueHUss U TPeOOBaHWM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XuMuueckoe oOpa3oBaHME, MOJy4aeMOE€ BBITYCKHUKAMHU 00I1e00pa3oBaTeIbHON
OpraHM3alliM, SIBISETCA HEOTHEMJIEMOM 4YacThio MX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEepIIAIOIIMM 3TallOM peai3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM ypOBHE
KJTFOUEBBIX [IEHHOCTEH, MPUCYIIUX LETOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHus. JTH
LIEHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB MPUPOJbL, (DOPMUPOBAHMS MHUPOBO33PEHHS U
o0mieil KyJbTypbl 4e€JIOBEKa, a TaKKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBBIO W HpHUpOIHOHN cpeae. Peamusyercs xumuueckoe oOpa3zoBaHHE
oOydJaroniuxcss Ha YpOBHE CpeaHEero oOmero ooOpa3oBaHUs CpeACTBAMU Y4EOHOIO
npeaMeTa « XUMHUs», COACPKAHUE U MMOCTPOEHUE KOTOPOTO ONpPENEeHbl B TPOrpaMMe 10
XUMHUHU C YIETOM CHEUPUKN HAYKW XUMUHU, €€ 3HAUCHHUS B TO3HAHWUU TMPHUPOILI U B
MaTepHAIbHON JKM3HU OOIIEeCTBA, a TakkKe C Y4ETOM OOIMX IeNied M TMPUHIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeJIHero o0iero oopa3oBaHus B
Poccuiickonn @enepanumu.

XHUMHSI KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaer ocoOyl poJib B
COBPEMEHHOW MHWBWJIM3AIIMU, B CO3JaHUHM HOBOWM 0a3pl MaTepualbHON KyJbTypbl. OHa
BHOCHUT CBOM BKJIaJl B ((OPMUPOBAHKE PALIMOHATBLHOTO HAYYHOT'O MBIIIUICHHS], B CO3/JaHUE
LIEJIOCTHOTO TPEJICTAaBIEHUsI 00 OKpYXalolleM MHUpE KaK O €JIMHCTBE MPUPOIbl U
YenoBeKa, KoTopoe (opmupyercs B XMMHUM Ha OCHOBE TMOHHMMAaHHUS BEIIECTBEHHOTO
COCTaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, MX
CBOMCTBaMHU U BO3MOXXHBIMH 00JIACTSIMU TPUMEHEHHS.

TecHo B3aMMOJEHCTBYS C JAPYIMMH €CTECTBEHHBIMH HayKaMHu, XUMHUS cCTaja
HEOTHEMJIEMOM YaCThbI0 MUPOBOU KYJIbTYypbl, HEOOXOJIMMBIM yCIIOBUEM YCIEIIHOTO TPY1a



1 KU3HU KaXJI0TO WwieHa oOmecTBa. CoBpeMEeHHas XUMHUS KaK HayKa CO3UaaTelbHas, KaK
HayKa BBICOKMX TEXHOJOTHMN HalpaBjieHa Ha pelIeHHe TII00adbHBIX MpoOIeM
YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUYECKOW, MHUIIEBOM,
AKOJIOTHYECKOM 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B cooTBeTcTBUU ¢ 00MKUMHU HIETSIMUA U IPUHITATIAMA CPEAHETO 00Iero 0opa3oBaHus
comepxkanue mpeamera «Xumus» (10-11 xkmaccel, 0a30BbIA YpOBEHb H3YUYEHUS)
OPUEHTUPOBAHO MPEHUMYILIECTBEHHO Ha OOIIEKYJIHTYPHYIO IMOJTOTOBKY OOYyYaroIIuxcs,
HEOOXOJIMMYIO MM JUisi BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUCHHS B KM3HBb COIIMYMa, MPOJIOJDKEHUSI 00pa30BaHus B PA3IMYHBIX 001acTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTapisoMUMH TIpeAMeTa « XUMHUS SBIISIOTCS 0a30BbIe Kypchl — « Oprannyeckas
xumus» U «O01Ias U HeOpraHWYeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICpP>KaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPTaHMYECKOU
XUMUU (C BKIIOYEHHEM 3HaHUA u3 OOlmed XUMUU) U OpPraHUYEeCKON XHUMHH.
dopMUpOBaHUE JITAHHOM CHCTEMbl 3HAHUW TpPU H3YYEHUU MpeaMera oOecreyuBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSITHH,
3aKOHOB ¥ TEOPUU XUMUHU.

CtpykTypa conepxkaHusi KypcoB — «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» chopMUpoBaHa B MporpamMMe 1Mo XMMHUU Ha OCHOBE CUCTEMHOTO
MOAX0/Aa K HM3YyYEHHIO y4yeOHOro Marepuaiga U OOYCJIOBJIEHAa HCTOPUYECKU
000OCHOBaHHBIM PA3BUTHEM 3HAHUU HA OMPECIEHHBIX TEOPETUYECKUX YPOBHsX. Tak, B
Kypc€ OpraHMYECKOW XMMHUH BEILECTBA pPAaCCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUHU CTPOEHUS OPTaHMYECKUX COCJIMHEHUH, a TAaKKe Ha YPOBHE CTEPEOXMUMHUYECKUX U
AJIEKTPOHHBIX MPEACTaBICHUN O CTpOeHHM BemiecTB. CBeeHUsI 00 M3y4aeMbIX B Kypce
BEII[ECTBAX JAlOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB O CIOXKHBIX OHOJOTUYECKU
aKTUBHBIX CO€QUWHEHHM. B Kypce oOpraHvmdeckodl XWMHUU TOJy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOIO o0OIlero oOpa3oBaHUsI IE€pBOHAYATILHBIE
MPEJCTABICHUS] O XUMHUUYECKOM CBSA3M, KIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIUH.

[Tonx HOBBIM yrimom 3peHuss B mpeamere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCs M3y4YEHHBIH Ha YpOBHE OCHOBHOTO 00miero oOpa3oBaHus
TEOPETUYECKUI MaTepuan U (PaKTOIOTHUYECKUE CBEICHHUS O BEIIECTBAX M XMUMHUYECKOU
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHu4ecKass XuMUsD» 00y4JaronuMcs
NPEAOCTABISETCA BO3MOXHOCTh OCO3HAaTh 3HAYEHHUE MEPUOJUYECKOTO 3aKOHA C
OOIIIETEOPETUYECKUX U METOJOJIOTHYECKUX TMO3UIUHN, TIyOKe IMOHATh HCTOPUUYECKOE
n3MeHeHre (QYHKIMH 3TOro 3akoHa — OT o0oOmawmnieii 10 OOBIACHSIOMmEN u
MPOTHO3UPYIOIIEH.

Enunag cucrema 3HaHUK O BaXKHEMIIMX BEUIECTBAX, HUX COCTaBE, CTPOECHUHU,
CBOMCTBaX W TMNPUMEHEHWH, a TaKXKe€ O XMUMHUYECKMX PEAKIUSIX, HX CYIIHOCTH U



3aKOHOMEPHOCTSIX MpOTeKaHusi nomnoiHserca B Kypcax 10 m 11 kmaccoB sneMeHTamu
coJiep KaHus, UMEIOIIUMU KYJIbTYPOJOTUYECKUM W MPUKIAJHON XapakTep. DTU 3HAHUSA
CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XUMHH C JIPYyTMMHU HAayKaMU, PacKpbIBAIOT €&
pOJib B TO3HABATEJIbHOM U MPAKTUYECKOM AESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUUECKHX
NPWIOKEHU XUMHUH, TOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIECTBEHHO W
JUYHOCTHO 3HAYMMBIX MpoOJieMaX, CBS3aHHBIX C XHUMHEH, KPUTUUYECKU OCMBICIMBATH
MH(OpPMAIINIO ¥ TPUMEHATH €€ JJIsl TOMOJIHEHUS 3HAHUM, PEIICHUs] UHTEJUIEKTYalIbHbIX U
HKCIIEPUMEHTAILHBIX HCCIIEIOBATEIbCKUX 3a7a4. B 1enoMm coxepxkaHue y4eOHOTO
npenaMera «XUMHsD JTAHHOTO YPOBHSI M3Y4YEHHUS OPUEHTUPOBAHO Ha (HOPMHUpPOBAHUE Y
00y4Jarommuxcsi MUPOBO33PEHYECKONM OCHOBBI JJ11 MOHUMaHUs GuitocoCKuxX Uaen, Takux
KaK: MaTepualibHO€  E€IWHCTBO  HEOPraHMYECKOr0 U  OPraHUYEeCKOro  MHpa,
00yCJIOBIGHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM U CTPOEHHEM, I03HABAEMOCTh
NPUPOAHBIX SIBICHUN MYyTEM SKCIIEPUMEHTA U PELICHUsI MPOTHUBOPEUUN MEXKITY HOBBIMU
dbakTaMd ¥ TEOPETUYECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJU XUMHHU B PEUICHUU
AKOJIOTMUECKUX TPoOJeM, a Takke MpoOiieM cOEepeKeHHs IHEPreTHUUECKUX PECYpPCOB,
CBIPBS, CO3/JTaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nnane pemeHus 3amay BOCIUTAHUS, Pa3BUTUS W COLMAIIM3AIMHN O0YyYarOIIUXCS
MPUHSATHIE IPOTPAMMON TTO XUMHUU MOJIXO0IbI K OTIPEACIICHUIO COJIEPKAHUS U TTIOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBbHBIX YU€OHBIX JICHCTBUH,
UMerImuX 06a30B0€ 3HAUYCHUE TSI PA3TUYHBIX BUJOB NEATEILHOCTH: PEUICHUs TIPOoOIeM,
MOMCKa, aHaIu3a U 00paboTKu MH(pOpPMAIUU, HEOOXOAUMBIX JJI MPHOOPETEHUs OIbITa
MPaKTUUYECKON M HCCIIE0BATEIbCKON NIESITEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B
MMO3HAHUU XUMUH.

B nmpaktuke mpenosaBaHWs XWMHHM KakK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK MU HA yPOBHE CpellHero oOIiero oOpa3oBaHusi, MPHU OIpEAeSICHUU
COJICp)KATENIbHOW  XapaKTepUCTUKU IeJedl  M3ydeHus TMpeaMeTa  HallpaBJIeHHEM
MEPBOCTEIIEHHON 3HAYUMOCTH TPAAUIMOHHO NpHU3HAETCS (HOPMUPOBAHUE OCHOB
XUMUYECKOM HayKd Kak oOOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NESTENBHOCTA 4YeJIOBeKa W KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOANYECKOW TOUYKHU 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LEJCH U3YUYCHUS TIPEeAMETA
SIBJISIETCSI BIIOJIHE OIPAB/IaHHbBIM.

CornacHo TaHHOUW TOYKE 3PEHUS TJIABHBIMH LETSIMU U3YYCHHS MpeaMeTa « XUuMUsDY
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sSBASIIOTCS:

(bopMHpOBaHUE CUCTEMBl XMMHUYECKHUX 3HAHUN KaK Ba)KHEWILEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIIIOUEBBIC MOHATHUSA,
dbyHIaMEHTalIbHBIC 3aKOHBI U TEOPUU XUMHHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H
MMOHMMAHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBJICHUS,



dbopMupoBaHHEe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX IO3HAHMUS
BEIIECTB W XHWMHYECKUX PEAKINH, HEOOXOAUMBIX [UIsi MPHOOpETEeHUs yMEHUH
OPUEHTHPOBATHCSI B MHPE BELIECTB M XUMHUYECKHUX SBJICHUN, HMEIOIIUX MECTO B
IIPUPOJE, B MPAKTUYECKON U MIOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUU W CHOCOOOB JESITENIbHOCTH, CBSI3AHHBIX C HAOJIIOJEHUEM U
OOBSCHEHHEM XUMHUYECKOTO HKCIIEPUMEHTA, COOJIOJEHUEM TpaBuil O€30MaCHOI0
oOpallleHHusl ¢ BEIIECTBAMU.

Hapsiny ¢ ostum, conxepkarenbHas XapaKTepUCTHKa LelNed M 3aJady U3y4deHus
npeaMera B MpOorpaMMe MO XMMUM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C
HOBBIMM TPUOPUTETAMHU B CHUCTEME cpeAHero obuiero oOpa3zoBanusg. CerogHs B
MPENoJIaBAHUM XUMUU B OOJbLIEH CTENEHH OTHAETCS MPEINOYTEHHE MPAKTUYECKOU
KOMIIOHEHTE COJiep>KaHusi OOydeHHUs, OPUECHTHPOBAHHOW Ha MOJTOTOBKY BBIITYCKHHKA
oOmieoOpa3oBaTenbHOM  OpraHu3alldy, BIAJCIONIEr0 HE HAa0OpoM  3HAHWMM, a
(YHKIMOHANBHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMU M YMEHUSIMH AaKTUBHOTO
MOJTyYeHHUs] 3HAHUW U NMPUMEHEHHUS MX B PEAIbHOM JKU3HH IJIS PEIICHUS MPAKTHUECKUX
3a/1ay.

B cBs3u ¢ 3TUM mpu M3yuYeHUU mpeaMera «XUMHS» JOMUHHUPYIOIIEee 3HAYeHUe
OpUOOPETAIOT TaKKE LEIHN U 3a7a4i, KaK:

agantanus oOydJaromuxcsl K YCJIOBUSIM JIMHAMUYHO Pa3BHUBAIOLIEIOCS MUpA,
(GopMupoBaHUE UHTEIIEKTYaJbHO PA3BUTOHM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEJIbHOMY MPUHSATUIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUIX, CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(opMHpOBaHUE Y OOYYAIOMIMXCS KIIOUYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHLUN),
MMEIOUINX YHUBEPCAJIbHOE 3HAYEHHWE I Pa3IMYHBIX BHUJOB JESTEIBHOCTU: PELICHUS
npoOjieM, TIOMCKa, aHajau3a U 00padoTKM HH(pOpMAIUU, HEOOXOAUMBIX IS
OpUOOPETEHHs OMbITa AESTENIbHOCTH, KOTOpas 3aHMMAaeT BAXKHOE MECTO B IO3HAHUU
XUMHUHU, a TaKXke i1 OLEHKU C MO3ULHUH 3KOJOTMYECKOW O€30MacHOCTH XapakTepa
BJIMSHUS BEIIECTB U XMMHUYECKHX MPOLECCOB HAa OPraHU3M 4YellOBE€Ka U MPHUPOJIHYIO
cpeny;

pa3BUTHE TIO3HABAaTEIbHBIX HWHTEPECOB, MHTEIJIEKTyalbHBIX W TBOPYECKHUX
CHOCOOHOCTEM O0YyYaroluXCcs: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOpPETaTh HOBBIE
3HaHUS 1O XMMHHU B COOTBETCTBHM C >KM3HEHHBIMH IMOTPEOHOCTSMHU, HCIOIb30BaTh
COBpEMEHHbIE HH(OpPMAIMOHHBIE TEXHOJOTUM [UIsl TIOMCKAa M aHaliu3a Y4yeOHOW u
HAY4YHO-TIOMYJISIPHON MH(OpMAIMKM XMMHYECKOTO COJIEPKaHUS;

(opMHpOBaHME U pPa3BUTHE Yy OOYyYArOUIMXCS ACCOLMATHBHOTO M JIOTHYECKOTO
MBILUICHNS, HaOJIIOAaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPble OCOOEHHO
HEOOXOIUMbI, B YaCTHOCTH, MpU IUIAHUPOBAHMM W TPOBEJACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;



BOCIHUTAaHUE Y 00ydaromuxcst yOex1EHHOCTH B TYMaHUCTHUECKON HAIPaBIEHHOCTU
XAMHH, €€ BaXHOW pONM B pEHICHHH TI00AIbHBIX MPOOJIEM paldOHAIBEHOTO
PUPOJIOTIONH30BAHMS, TOMOJHEHUS DHEPIeTUYECKUX PpECypCcoB M COXpaHEHUS
MPUPOTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K
OpUpOJIE M CBOEMY 3/J0pPOBbIO, a TakKe TMPUOOPETEHHUs OIbITa HUCHOJIb30BaHUS
MIOJTyYEHHBIX 3HAHWH ISl MPUHATHS TPAMOTHBIX PEUICHUH B CHUTYaIMsIX, CBS3aHHBIX C
XUMUYCCKUMU SBIICHUSIMH.

B yuebHOM mutane cpenHero oOuwiero oOpas3oBaHHUs NMpeaMET «XUMUsS» 0a30BOT0
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 001acTu « EcTecTBeHHO-HayUHBIE TIPEIMETHI.

OO6miee uyMcnoO YacoB, OTBEAEHHBIX I M3Y4YCHHs XUMHUHU, HAa 0a30BOM YpOBHE
cpeanero oouiero oopazoBanus, coctarisieT 68 yacon: B 10 kiacce — 68 1acos (2 yaca B
Henenmo), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHUYECKON XUMMH

[IpenMer opraHMyecKol XUMHUHU: €€ BO3HMKHOBEHHE, PA3BUTHE WU 3HAYCHHE B
IIOJIyYEHHH HOBBIX BEIIECTB M MaTepuanoB. TeopHst CTPOCHUS OpPraHUYECKUX
coenuaennii A. M. bytiepoBa, €€ ocHoBHbIe ToJOKEeHHS. CTpyKTypHBIC (HOPMYIIBI
opraHu4eckux BemlecTB. ['omonorus, uzomepus. XUMHYECKasi CBS3b B OPraHMYECKHX
COEIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBinenne o kiaccuUKauMyM OpraHuyeckux BemniecTB. HomeHkiatypa
OpraHUYECKUX COEAMHEHUHN (CHCTEMAaTH4YecKas) U TPUBUAJIbHBIE HA3BaHUS BaXKHEHIIMX
NpEACTAaBUTEIIEH KIACCOB OPTaHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE ~ METOAbl M3YYEHHs BEIIECTB W HX MpPEBpallCHUN:
O3HAKOMJIEHHE C 00pa3llaMd OpPraHMYEeCKHX BEUIECTB M MaTepuajaMd Ha HUX OCHOBE,
MOJICJIUPOBAaHUE MOJIEKYJ OpPraHMYeCKHMX BEIIEeCTB, HAOMIOJEHUE U  ONHCAaHUE
JEMOHCTPALMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB IPU HATPEBAHUU
(nnaBneHue, oOyriIMBaHUE U TOPEHUE).

Yraesoaopoasbl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psi. MeTaH U 3TaH — MpOCTEUIIINE
MIPEJICTABUTENN AJTKAHOB: (DU3UYECKHE U XMMHUYECKUE CBOMCTBA (pEaKIuu 3aMeIeHUs U
rOpeHus), HaX0XkICHHE B MPUPOJIe, OJIyUEHUE U PUMEHEHHUE.

AJIKEHBI: COCTaB MU CTPOECHHUE, TOMOJIOTMYECKUM pAN. OTWIEH W NPONUIECH —
NpOCTEHIINe NMPeACTaBUTEIN AJIKEHOB: (pU3MUecKne M XMMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpaTallid, OKHUCIEHUS W MOJMMEpPU3ALIUHN),
NOJIyYEHHUE U IPUMEHEHNE.

Ankanuensl: OyrtagueH-1,3 u MerunOyragueH-1,3:  cTpoeHHe, BaKHEHIINE
XUMHUYECKME CBOMCTBa (peakuus mnonaumepusanuu). IlomydeHne CHHTETHYECKOIO
KayuyyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKUN psif. ALIETUIIEH —
MPOCTEUIINI MPEACTABUTENb AJIKUHOB: COCTAaB, CTPOEHUE, (PU3UUYECKUE U XUMHUYECKUE
CBOMCTBa (p€akUMU TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApATALMM, TOPEHUs),
IIOJIyYEHUE U IIPUMEHEHUE.

Apensbl. ben3on: cocraB, cTpoeHue, GU3NIECKUEe U XUMUUECKHUE CBOMCTBA (peaKiuu
TaJIOTCHUPOBAHUA M HUTPOBAaHHUS), IMOJIY4YEHUE U TMpuMeHeHue. Toryon: cocmas,
cmpoeHue, @usuueckue U XuUMuideckue CeoUCmea (peakyuu 2an02eHUpoO8amus u
HUMpOBAHUs), noyydyenue u npumenenue. TOKCHUYHOCTb apeHOB. ['eHeTHueckas CBA3b
MEXIY YIIIEBOAOPOAAMH, TPUHAJIEKANTUMHU K PA3TUYHBIM KJIACCaM.



[IpupoaHbie UCTOYHUKH yTAEBOAOPOI0B. [IpupomHbIil Ta3 U MomyTHEIE HEDTIHBIS
ra3el. Hed1b u €€ npoucxoxaenue. CriocoObl epepaboTKu HEPTHU: MEPEroHKa, KPEKUHT
(TepMuYecKHi, KaTaJIUTUYECKU), TuUpoiau3. I[IpoaykTel mnepepabOTKHM HePTH, HX
MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIM yroab M MNPOAYKTHI €ro
nepepadoTKu.

OKCIIEpUMEHTAJIbHBIE ~ METOAbl M3YYEHHsS BEIIECTB W HX MpPEeBpalllCHUN:
O3HaKOMJIEHHE C 00pa3llaMH IIacTMacc, KaydyKoB W pe3uHbl, koyulekiuu «HedTts» u
«YTOJIb», MOJEIUPOBAHUE MOJIEKYJ YTJIEBOAOPOJOB M  TAJIOT€HONPOU3BOIHBIX,
MPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOMYYCHHUE dTUJICHA M H3yYEHHUE €TO CBOMCTB.

Pacuérusnle 3amaun.

Brruncnenusi mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
HMCXOJHOTO BEIECTBA WJIM TNPOAYKTa peakuuu MO0 M3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB UM MPOJAYKTOB PEAKIIHMH).

Kucaopoaconepskamue opranndecKue coeJMHeHUs

[IpenenpHbIe OTHOATOMHBIE CIUPTHL. MeTaHOI U ATaHOI: CTpOoeHUe, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA (peakiMu C aKTUBHBIMM METajulaMH, TaJOr€HOBOIOPOJaMU,
ropeHue), npuMeHeHrue. BoaopoHbie CBSI3M MEXAY MOJEKyJlamMu crnuprtoB. [lelicTBue
METaHOJIa ¥ ATAHOJIa HAa OPraHU3M YEJIOBEKA.

MHOroaToMHbI€ COUPTHL. DTUICHTJIUKOJb U TIUILEPUH: CTPOCHHE, (PU3UYECKUE U
XUMUYECKUE CBOMCTBa (B3aMMOJICHCTBUE CO IIEJIOYHBIMH METAJJIAMH, KayeCTBEHHAs
peakiusi Ha MHOTOaTOMHbIE criupThl). JleiicTBue Ha opranu3M uenoBeka. [IpumeHeHue
[JIMLEPUHA U STUJICHTIIUKOJIA.

deHoJT: CTPOCHHUE MOJICKYJIbI, (PU3NYECKUe U XUMUUYECKHuEe CBOMCTBA. TOKCHUYHOCTD
¢penomna. [Ipumenenue penona.

Anbaeruapl U kemonvl. POpMaNbACTHI, alleTAIbICTH: CTPOCHHUE, (PU3UICCKUE H
XUMHUYECKHE CBOMCTBA (peaklMy OKHCJICHHS M BOCCTAaHOBJICHHUS, KaueCTBEHHBIC
peakium), moJiydeHue U IpUMEHEHHUE.

OIHOOCHOBHBIE TMpeJeTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAs W YKCyCHas
KHCJIOTHI: CTpOeHUE, (DU3NUeCKre 1 XUMUYECKHEe CBOMCTBA (CBOMCTBa, OOIIHE M1 Kilacca
KHCJIOT, peakius JTepuduKaliuu), IoJydeHue u npumeHeHue. CteapuHOBas U
OJICMHOBAsl KUCJIOThI KaK MPEJACTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak COJIU
BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICUCTBUE.

Cnoxuble 3(HUpBl Kak IPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIPOJIM3 CIIOKHBIX
a¢upoB. Kupsl. 'maponus xupos. [Ipumenenue xupoB. bruonornueckas posib )KUPOB.

YrneBoapl: cocTaB, KiacCU(UKALU YTIEBOJOB (MOHO-, M- U TOJHUCAXAPHUIBI).
['mroko3a — nmpocTeimii MOHOCaxapHi: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3NYECKUE
W XUMHYECKHE CBOMCTBa (B3auMmojeicTBue ¢ ruapokcuaoM wmeau(Il), oxucienue
aMMHAYHBIM pacTBOpoM okcujaa cepebpa(l), BoccTtaHoBIeHHE, OpOXEHUE TIIFOKO3BI),



HaXO0XJIE€HWE B IpHUpOJEe, NMPUMEHEeHue, Ouonornyeckas poib. dotocunTte3. dpykro3a
KaK U30MEP TITHOKO3BI.

Kpaxman u nemmono3a kak npupojaHble noiumepbl. CTpoeHHe Kpaxmaia u
LEeJUTI0NI03bl. DU3NYecKne U XMMUYECKUE CBOMCTBA Kpaxmania (TUApPOJIN3, KAUYeCTBEHHAs
peaKIus C HOJ0M).

DKCIEpUMEHTAIbHBIE METO/IBI U3YUEHHS BELIECTB U UX MPEBPAILECHUI: TPOBEIAECHNUE,
HAOJIIOICHWEe M ONKMCAaHWe JEMOHCTPAlMOHHBIX  ONBITOB: TOPEHHE  CIUPTOB,
KAUECTBEHHbIE PEaKUWU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE JTaHOJA OKCHIOM
Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJIMIEPUHA C TUIPOKCUIOM
menu(Il)), ampaernnoB (okucIeHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(Il), B3aumoneiicTBMEe Kpaxmaia € HMOJIOM), IPOBEJCHHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

PacuérHble 3anaumn.

Bolunciienusi mo ypaBHEHHIO XMMUYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA
UCXOJHOTO BEUIECTBA WJIM TMPOAYKTa pEaKIMH MO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTrcoaepxkaniie OpraHuuecKiue COeIMHEHNS.

AMUHOKHCIIOTBI Kak aM{@oOTepHble OpraHuyeckue coeauHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe riauiuHa). buomornueckoe 3HaueHue
aMUHOKHUCIOT. [lenTusl.

benku kak TOpUPOJHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAsI CTPYKTypa OenkoB. XMMHUYECKUE CBOMCTBA OEIKOB: TUIIPOJIU3,
JieHaTypalusi, KaueCTBEHHbIE PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAJIbHBIE METOJAbl M3YYEHUs BEIIeCTB M HMX IpEeBpalleHUl:
HaOJNIOZICHNE W OMHCAHWE JIEMOHCTPAIIMOHHBIX ONBITOB: JEHATypalus OENKOB Tpu
HarpeBaHHM, IBETHBIE PEAKIIUN OEIIKOB.

BbicokoMouiekyJIsipHbIe COeIUHEHM S

OCHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUW: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUH, CPEIHSSI MOJIEKYJIIpHAsl Macca.
OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI — IMOJUMEpu3anus U
MOJIMKOHIEHCAIUS.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YYEHUs BEIIEeCTB M MX IpEeBpalleHUIl:
O3HAKOMJIEHHE C oOpasllaMu TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanmmszannss MeXIpeaMETHBIX CBSI3€M IPU M3YYEHMM OpraHndeckou xumuu B 10
KJIacCe OCYIIECTBISIETCS Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX
NOHATUWA, TaK W TOHSATUW, SBIISIIOIIMXCS CUCTEMHBIMHM [JI1 OTHAEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.



OO11ue ecTecTBEeHHO-HAYYHbIE MIOHATHUS: SIBJICHUE, HAyUHbIN (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsi, aHaju3, CUHTE3, KJacCU(pUKalus, MEPUOJUIHOCTh, HAONIOJECHNE, U3MEPEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®uznka: MaTepus, SHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKyJa, SHEPreTUYECKUI
YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTHOe COCTOSHUE BEIIECTBA, (hU3MUECKUE
BEJIMUMHBI U €IMHULIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusm, Ouocdepa, OOMEH BEHIECTB B OpraHu3Me,
(oTocHHTE3, OMOJIIOrMYECKN aKTUBHbBIE BELIECTBA (OEJIKH, YIIIEBObI, KUPBI, (DEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, IOJE€3HbIE HCKOMaeMble, TOILIUBO,
pecypchl.

TexHonorusi: NuIIEBble MPOAYKThl, OCHOBBI PAIMOHAILHOIO MHUTAHUS, MOIOLIUE
CPEIICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThl, MaTeprabl U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIASA U HEOPTTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHUYECKHI 3JIeMEHT. ATOM. Slnpo atoma, M30TOMbI. DJIEKTPOHHAs 000JIOYKA.
DHepreTuyecknue ypoBHHU, NOAYPOBHU. ATOMHBIE OpOuUTamu, S-, p-, d- DSIEMEHTBHL.
OcobOeHHOCTH pacTpeieleHs JJICEKTPOHOB IO OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX
YeTBIPEX MEPUOA0B. DIIEKTPOHHASI KOH(DUTYpaLIHs aTOMOB.

[lepuonnueckuii 3akoH U lleproanyeckas cucrema XUMHYECKUX dyeMeHToB 1. U.
MenpeneeBa. CB43b NEPUOANUECKOTO 3aKoHA U [lepnoanyeckoil CUCTEMBI XUMUYECKUX
snemeHTtoB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPHUEM CTPOCHUS AaTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX U CJIOXHBIX BEIIECTB IO TPyIIaM M MEpHOJaM. 3HAUYCHUE NEPUOIUYECKOTO
3aKOHA B PA3BUTHU HAYKHU.

CrpoeHnue BeniecTBa. XUMUYECKasi CBsi3b. BUJIbI XMMUUYECKOUM CBA3U (KOBaJeHTHAas
HEeNoJIApHAsE W TOJISIpHAs, WOHHAsA, MeTauiMueckas). MexaHu3mMbl 00pa3oBaHUs
KOBJICHTHOM XMMHUYECKOW CBsI3M (OOMEHHBIN W JOHOPHO-aKIENTOPHBIN). Bomopoanas
CBsI3b. BalleHTHOCTB. DIIEKTPOOTPULATENIBHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U
AHUOHBL.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUA. 3aKOH MOCTOSIHCTBA
cOoCTaBa BelIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIIA KPUCTAJINYECKON PELIETKHU.

[Tonsitue o nucnepcHbIx cucremax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE.



Knaccudukanus Heoprannyeckux coenuHeHuii. HoMeHkiaTypa HeOpraHMYeCKHX
BEIIECTB. ['eHeTHYecKas CBSI3b HEOPraHMYECKHMX BEIIECTB, NPUHALICKANHNX K
Pa3JIMYHBIM KJIACCaM.

Xumuueckas peakuus. Kiaccudukanysa XuMUYECKUX peakluuid B HEOPraHUYECKOU U
OpraHUYeCKON XHMHUHU. 3aKOH COXPAaHEHUsS MacChl BELIECTB, 3aKOH COXPAHEHUS U
IPEBPALICHUS SHEPTUU MTPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pas3iWyHbIX (QakTtopoB. OOpaTtumble
peakuu. XUMUYECKOE paBHOBecHE. DaKTOPBI, BIUSAIOIIME HA COCTOSHUE XUMHUYECKOTO
paBHOBecus. [Ipunnun Jle [larense.

Onextponutuyeckas nuccorumanusa. CuibHble W crnabbie 3iekTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCHIAs, HEUTpaNIbHAas, IIEIOYHAs.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY.

OKCIIEpUMEHTAJIbHBIE ~ METOAbl M3YUYEHHsS BEIIECTB W WX MpEeBpalllCHUN:
nemoHctpauus Tabmun «llepuonnueckas cucremMa xumuueckux sieMmeHtoB J[. U.
MeHieneeBay, U3y4eHUE MOJACIICH KPUCTATUTMYECKUX PEIIETOK, HAOIIOIEHUE U ONUCAHUE
JEMOHCTPALlMOHHBIX M JIaDOPAaTOPHBIX ONBITOB (Pa3j0KEHHE MEPOKCHIa BOIOPOJA B
MIPUCYTCTBUM KaTajau3aTopa, OINpPEICIICHUE CpeAbl PAaCTBOPOB BEMIECTB € MOMOULIBIO
YHUBEPCAIBHOIO WHJMKATOPa, PEaKIIMM MOHHOTO OOMEHa), MPOBEJACHHE MPAKTHUECKOU
paboTel «BrusiHre pa3nuyHbiX (PaKTOPOB HA CKOPOCTh XMMUYECKOM peaKIum.

Pacuérnsle 3anaun.

Pacu€rpl o ypaBHEHMSIM XHUMHUYECKUX PEAKLMU, B TOM UYHCJIE TEPMOXUMHUYECKUE
Pacy€ThI, pacu€Thl C UCIIOIB30BAHUEM MOHATHS «MAcCOBas J10J151 BEILIECTBAY.

Heopranuuyeckass xXumus

Hemeramnsl. [lonoxenue HemeramuoB B Ilepmogmyeckoll CUCTEME XUMHUYECKHUX
sanemenToB JI. V1. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DPU3MUECKHE CBONCTBA
HEMETAJUIOB. AIIOTPONHS HEMETAJUIOB (Ha MpuMepe KHUciopojna, cepel, dochopa u
yTiIepoaa).

XUMUYECKHE CBOWCTBA BaXHEHIIUX HEMETAJIOB (TajOr€HOB, CEPhl, a30Ta,
docdopa, yriepona u KpeMHHUS) U UX COCAMHEHHH (OKCHAOB, KHUCIOPOACOIEPIKAIIUX
KHUCIIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpyuMeHeHne BaXXHENIINX HEMETAJIOB U UX COEIUHEHUM.

Merannel. [lomoxenne wertaiuioB B llepmoanueckol cHUCTEME XUMHUYECKHUX
sanemenToB JI. 1. MenzaeneeBa. OcoOEHHOCTU CTPOEHUS DIEKTPOHHBIX 000JI0UEK aTOMOB
metaiioB.  OOmme  gusnyeckue  cBodctBa  MetauioB.  CrutaBel  METaJUIOB.
DIIEKTPOXUMHYECKUI PSJl HAMIPSYKEHU METAJUIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METANIOB (HATPUM, Kaaui, KaJbI[Ui, MarHui,
ATIOMUHUM, IIMHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCIUHCHUH.

O6mue crocoObl ofydeHust MetayjioB. [IpruMeHeHre MeTamioB B ObITY U TEXHUKE.



DKCIEpUMEHTAIBHBIE METO/Ibl M3YUYEHHUs] BELIECTB M UX NPEBPALICHUMN: U3yUYEHUE
Koulekiuu ~ «MeTtayuibl W CIUIaBbl»,  OOpa3loOB  HEMETAIOB,  pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lay, HaONIOJEHUEe U OINUCAHUWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJACHCTBUE TMAPOKCHIA AITFOMUHUS C PACTBOPAMH KHCIIOT
Y 11EJI0YEH, KaUeCTBEHHBIE PEAKIIMA Ha KATHOHBI METAJIJIOB).

Pacuérusnle 3amaun.

Pacuérel Macchl BemiecTBa WM OOBEMA Ta30B MO HU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM O0BEMY OJHOIO M3 YYAaCTBYIOLIMX B PEAKIMH BELIECTB, PACUETHI
Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO U3 BEILECTB
UMEET IIPUMECH.

XuUMUA U )KU3Hb

Ponp xuMum B 00€CIEUEHHHM SKOJOTHMYECKON, SHEPreTUYECKOW U TMHUILIEBOU
0€30MacHOCTH, Pa3BUTUN MeIULUHBL [loHSITHE O Hay4YHBIX METO/axX MO3HAHHUS BEUIECTB
Y XUMHYECKUX PEaKIUH.

[IpeacraBnenusst 00 OOUMX HAYYHBIX NPHUHIMIAX MPOMBIIUIEHHOTO MOXYYEHUs
BAKHEMIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MAaTEPUAIOB: BaXKHEHIINE CTPOUTEIbHBIE MATEPUAIIBI,
KOHCTPYKLIMOHHBIE ~ MaTEpUAJIbl, KpacKd, CTEKJIO, KEepaMuKa, MaTEepUAIbl  JUIs
AJIIEKTPOHUKH, HAHOMAaTepHUaJbl, OPraHUYECKUE U MUHEPAJIbHBIE YI00pEHUS.

XumMusl W 3I0pPOBbE 4YEJIOBEKAa: IMPAaBWIA HCIIOJIB30BAHUSA  JIEKAPCTBEHHBIX
npernapaToB, IMpaBuia OE30MaCHOTO HCIONb30BAHMS IpEenapaToB OBITOBOM XHUMHUHU B
IIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBA3ECH MpU M3YyYEHUM OOUIEH M HEOPraHUYeCcKOu
xuMuH B 11 Kilacce oCyIIecTBISIETCS uepe3 UCHOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHbIX NOHATHM, TaK W TMOHATHUM, SBIAIOIIUXCS CUCTEMHBIMHU Ul OTIEJIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAYYHBIA (DAKT, rMIOTe3a, 3aKOH, TEOPU,
aHaln3, CHUHTe3, KiIaccupuKaluus, NepUOAUYHOCTb, HAOIIOJEHHE, HKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®usnka: Marepus, JHEPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEWUTPOH, HOH,
M30TOIl, PAaJMOAKTUBHOCTb, MOJIEKYJId, JHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHME BeUIeCTBa, (hU3MUECKHE BEIMYMHBI W E€AMHULBI HUX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucteMa, ouocdepa, MaKpo- U MUKPOIIEMEHTHI,
BUTaMHHbI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, IOJE3HbIE HCKONaeMble, TOILIUBO,

PECYPCHI.



TexHonorus: XuUMHYECKas IIPOMBINIJIICHHOCTb, MCTAJUIYPIHUA, IIPOHU3BOJACTBO
CTPOUTCIIBHBIX MaTCpUAJIOB, CEIbCKOXO031CTBEHHOE IMpOU3BOACTBO, IMUIIcBast
ITPOMBIIIIIICHHOCTD, (bapMaHeBTI/I‘IGCKaH IMPOMBINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKUX Imperaparos, IMpOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpualioB,
QJICKTPOHHAA IIPOMBIIIIICHHOCTh, HAHOTCXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOTPAMMEBI 110 XUMHNUN HA
BA30BOM YPOBHE CPE/JHEI'O OBIIETI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COOQO ycraHaBiuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS O0yYarOIIMMHUCS
oporpaMM cpegHero o6mero o0pa3oBaHUS (JMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHsIM).  HayuHo-meTonuueckold OCHOBOM Ui pa3pabOTKU  IJIAHUPYEMBIX
pE3yIbTATOB OCBOECHMSI IPOrPAMM CPEIHEr0 OOLIEro 00pa3oBaHUs SBISIETCS CUCTEMHO-
NEATEIbHOCTHBIN MMOAXOI.

B cooTBeTCTBMM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B  CTPYKTYypE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHMS IpeaMeTa «XHUMHsD» Ha YPOBHE CPEJHEr0 OOLIEro
00pa30BaHus BBIJIEIECHBI CIAEAYIOIINE COCTABISIOLIUE:

OCO3HAaHWE OOYYaIOIUMHUCS POCCHMCKON TPAKIAHCKOW  UACHTUYHOCTH  —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIILHOCTH ¥ CAMOOIIPEIEIICHUIO;

HaJINYMe MOTUBALMU K O0yUYEHHUIO;

L[EJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMi 0a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOyYaroluXxcs pYKOBOJCTBOBATbCSI B  CBOEH
JESATENBHOCTH [ICHHOCTHO-CMBICIIOBBIMHU YCTAHOBKAMH, IPUCYIIMMU LETOCTHON CHCTEME
XUMHUYECKOr0o 00pa3oBaHus;

HaJIM4ME MPAaBOCO3HAHUS 3KOJIOTMUYECKOW KYJBTYPbl U CIIOCOOHOCTH CTAaBHUThH LIENIH
U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS IPEeAMETa «XUMUS» JOCTUTAKOTCA B €IUHCTBE
y4eOHOM M BOCHHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C T'YMaHHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSMH W HJI€aJaMU POCCUHCKOIO
Ipa)/1aHCKOTr0 OOIIECTBa, MPUHATHIMUA B O0ILIECTBE HOPMaMU U IPaBHJIaMU IIOBEJIECHUS,
CHOCOOCTBYIOLUIMMH IIpOLIECCAaM  CaMOINO3HAHHUS, CAMOPA3BUTUS U HPABCTBEHHOIO
CTaHOBJICHHSI INYHOCTHU 00YYaIOLIUXCSl.

JIM4HOCTHBIE ~ pe3ynbTaTbl  OCBOCHMSI  IpeameTa  «XHMHS»  OTPa)XaroT
c(OPMUPOBAHHOCTh ~ OMbITA IO3HABATEIbHOM W  MPAaKTUYECKOM  JEeATEIbHOCTH
oOyuaronuxcs 1o peajnnu3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS :

O0CO3HaHUsl OOYy4YalOIIMMHUCS CBOMX KOHCTHTYIMOHHBIX MpaB M OO0s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPABONOPAJIKY;

IIPEJICTABIICHUS O COLMAIIBHBIX HOPMAaX U IIpaBUjIaX MEKINYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE;

TFOTOBHOCTHM K COBMECTHOH TBOPYECKOW AEATENBHOCTH NPHU CO3AAHUM Y4EOHBIX
IPOEKTOB, PELIEHUH Y4E€OHBIX W IO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHHMH XHUMHUYECKUX
DKCIIEPUMEHTOB;



CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTryMEHTBI
APYTUX MPU aHAJIN3€ Pa3IMYHbIX BUAOB YU€OHOU JESATENbHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOTO  OTHOIIEHHS] K HCTOPUYECKOMY M  HAy4YHOMY  HACIEIUIO
OTE€YECTBCHHON XMMUM;

YB@XEHUA K TIpollecCy TBOpPYECTBA B O00JACTH TEOPUM U IPAKTHUECKOIO
OPUMEHEHUS XUMHUHU, OCO3HAHHUS TOro, 4YTO JOCTHXKEHHUS HAyKH €CTh pe3yJbTar
JUINTEIbHBIX HAOMIOACHUHI, KPONMOTIMBBIX 3KCIEPHUMEHTAIBHBIX MMOUCKOB, MTOCTOSHHOIO
TPyJa YYEHBIX U IPAKTUKOB;

MHTEpPECA WU IIO3HABATENIBHBIX MOTHBOB B IOJYYEHHH W IOCIEAYIOUIEM aHAJIN3E
uH(GOpPMAIIH O IEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllUH, CBA3AHHBIE C XUMHUYECKUMHU SIBICHUSMHU, U
OPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TFOTOBHOCTH OLIEHUBATH CBOE IOBEJICHUE U MOCTYNKU CBOMX TOBAPUUIEH C MO3ULUHI
HPABCTBEHHBIX U ITPAaBOBBIX HOPM M OCO3HAHUE NOCIIECICTBUN ITUX ITOCTYIIKOB;

4) popmMupoBaHHsl KYJbTYPHI 310POBbS:

MMOHUMAaHUSI UEHHOCTEN 30pOBOro U 0e30macHoro o0pasa *u3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3MUECKOMY M TICHUXHYECKOMY
3/I0pPOBBIO;

coOnro/ieHns TmpaBui 0e30MacHOro oOpalieHuss ¢ BEUeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAaHHUS LUEHHOCTU NPaBWJ MHAWBHUIYaTbHOTO M KOJUIEKTUBHOIO O€30I1aCHOTO
NOBEACHUS B CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KM3HU JIFOCH;

OCO3HAHMS TMOCIEACTBUHA M HENPUATUS BPEAHbIX MPUBBIYEK (YyMOTpeOrIeHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATHUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIE0BATENbCKON AESITEIbHOCTH,
OOLIECTBEHHO MOJIE3HON, TBOPUECKON U APYTUX BUJIAX JESITEIbHOCTH;

YCTAHOBKHA HAa AKTUBHOE YYacTHE€ B PEIICHUM MPAKTHUYECKHX 3aJad COLUAIbHOU
HaIIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUUECKOMY M3YUYEHUIO podeccuil pa3IuiyHOro pojia, B TOM YHCIE
Ha OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYHY, JIIOASIM TPyAa U pe3ybTaTaM TPYAOBOU AESATENbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIUBHUAYyalbHOW TPACKTOPUU OOpa3OBaHUs,
Oyayuieil mpodeccun M peanu3aluud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4&TOM



JUYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XHMMHMM, HHTEPECOB U NOTpeOHOCTEN
0O0IIIECTBA;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTMYECKH 1IeJ1ecO00pa3HOr0 OTHOIIEHHS K MPUPOJE, KAaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUSl  TJ00aJbHOTO  XapakTepa OAKOJOTHYECKUX  MpoOJieM,  BIHMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLUAIIBHON CPENBI;

OCO3HAHHUSI HEOOXOJUMOCTH HCIIONb30BaHUA JOCTHKEHUUA XHMHUH JUIsl PELICHUS
BOIIPOCOB PallMOHAIBLHOTO IIPUPOIOIIOIb30BaAHU;

AKTUBHOI'O HEINpUATUSA AEUCTBUN, IMPUHOCIIIMX BPEL OKPYXKAIOLIEH NPUPOIHOU
cpele, YMEHHS NPOrHO3UPOBATH HEOJIArONMPUATHBIE SKOJOTUYECKHUE TOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJW4usl PAa3BUTOrO0 HKOJOTMYECKOTO MBIIUICHHs, DKOJOTHMYECKOM KYJIBTYpHI,
ONbITA JEATEIBHOCTH HKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B TO3HABATEJIbHOM, KOMMYHUKATUBHOW U COIMAIBHOW MPAKTUKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO MPOTUBOCTOATH UJEOJIOTMH XeMO(poOHH;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

MMOHUMAaHUs CIEeHU(PUKH XUMHHM KaK HAayKd, OCO3HaHUA €€ pojau B (OpMHPOBAHUU
palMoOHAIbHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBICHUs 00
OKPYXaUIEM MHUPE KaK O €AUHCTBE MNPUPOJABI M YEJIOBEKA, B IO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH 1 pelIeHu Npo0JieM COXpaHEeHUsI PUPOJIHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMHUH JIJIs1 COBPEMEHHOW LIMBUIIM3ALUU: B €€
T'YMAaHUCTHYECKOW HAIMPaBIECHHOCTH W BAXXHOW POJM B CO3JaHUM HOBOUW 0a3bl
MaTepUAIbHON KyJIbTYPBI, PEHICHUH TI00adbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHUS
YeJI0BEYECTBA — ChIPHEBOM, SJHEPIreTUUECKOM, MUIIEBONM U IKOJIOTHYECKON O€30MaCHOCTH,
B Pa3BUTUM MEIULMHBI, O00ECHEUYEHUH YCIOBHUW YCHEIIHOIO TPyJda M SKOJOTMYECKU
KOM(OPTHOM KU3HU KaXKIOT0 YjeHa 00IIeCcTBa;

€CTECTBEHHO-HAyYHOM I'PAMOTHOCTH: ITOHUMAaHHUs CYIIHOCTH METOAOB ITO3HAHWS,
UCIOJIb3YEMbIX B ECTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble
3HAHMS JUIsl aHAJIU3a U OOBACHEHHsI SIBIICHUW OKPYXAIOLIEr0 MUpPA U MPOUCXOASAIMINX B
HEM HM3MEHEHUI, yMEHHs JeiaTb OOOCHOBAHHbBIE 3aKIIOYEHHS HA OCHOBE HAyUYHBIX
($aKkTOB M UMEIOIIUXCS JAHHBIX C IEJIbIO TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XMMHUYECKUE 3HAHUS MJIsl pelIeHUs
po0JIeM B peAIbHBIX KU3HEHHBIX CUTYaLHSX;

MHTEpeca K O3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOPa30BAHUIO,
K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUM C >KM3HEHHBIMU
NOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pa3auyHbiX cdepax npodhecCHoOHAIbHOM

NEeATEIIbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS YUEOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE
CpemHero oomero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JUTS dhopMupoBaHUs MHUPOBO33PEHUS 00yJarommXxcsl
MEXIUCHIUIUIMHAPHBIE  (MEXMpPEAMETHBIC) OOIIEHAay4YHbIE TIOHATHS, OTPaXKAIOIIUE
1[EJIOCTHOCTh HAYUYHOU KapTHUHBI MUpPA U CHEeHU(PUKY METOAOB MO3HAHUS, UCITIOIB3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, HHEPIHUs, SIBICHUE, MPOIECC, CUCTEMA,
Hay4HBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIECIOBAHUE,
HaOJII0/IeHNUEe, U3MEpPEHUe, SKCIIEPUMEHT U JIPYTHUe);

YHUBEpCAJIbHBIC y4YeOHBbIE JeHCTBUS (MO3HABATENIbHBIE, KOMMYHUKATHUBHEIE,
pETyISTUBHEIE), oOecnieynBatomue (GopmupoBanue (yHKIIMOHATBLHOW TPAMOTHOCTH H
COITMAILHON KOMITETCHITUN 00YUYarOIINXC;

CIIOCOOHOCTh OOYYarolIUXCs HCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILUIMHAPHBIC,
MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC IEUCTBUS B MTO3HABATEILHON U
COLIMAJIbHOM IIPaKTHKE.

MeranpeaMeTHbIC PE3yIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATLHBIMUA YUCOHBIMH
MIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JICHCTBUSMMU.

OBJ1ajleHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MTO3HABATEIbHBIMU A€ICTBUSIMH:

1) 6a3oBbI€e JIOTHYECKHE e CTBUS:

CaMOCTOSITeTILHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENENATh LEIN AEATSIIbHOCTH, 33/1aBasl MApaMETPbl U KPUTEPUU UX TOCTHKECHUS,
COOTHOCHUTD PE3YIbTATHI IECITEILHOCTH C TOCTABICHHBIMHU LIEISIMU;

VCIOJIb30BATh MPU OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIJECIIAThH
XapaKTepHbIE TPU3HAKK TOHATUA M YCTaHABJIMBATHL WX B3aMMOCBSI3b, HMCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 0OBSICHEHUS OTJEIbHBIX ()AKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUSI M KPUTEPUU I KIACCU(PUKAIIMU BEIIECTB M XUMHUYECKHUX
peaKiuu;

yCTaHaBIMBAaTh MPUYUHHO-CJIEJCTBEHHbBIC CBA3U MEXKIY U3yUYaeMbIMU SABJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIYKTUBHBIC, NCIYKTUBHBIC, MO AHAJIOTHUH),
BBISIBJISATH  3aKOHOMEPHOCTH W MPOTUBOPEYHUS B  PACCMATPUBAEMBIX  SIBIICHUSX,
(hopMyIIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

NPUMEHSATh B TIPOIECCE IIO3HAHMS, HCIOJIB3YEMbIE B XUMHHM CHMBOJUYECKUE
(3HaKOBBIE) MOJIETHU, MPEeOOPa30BbIBATh MOJICIIbHBIC MPEACTABICHUSI — XUMUYECKUM 3HAK



(cuMmBOI) 37IeMEHTa, XUMHUYecKas (GopMmysa, yYpaBHEHHE XUMHUYECKOW peakluu — TMpHU
pelIeHNN Y4YeOHBIX TMO3HABATENBHBIX M TMPAKTHUUYECKUX 3a/]ad, MPUMEHSATh Ha3BaHHBIC
MOJIETIbHBIE TPEACTABICHUS JUIsl BBISBJICHUSA XapAaKTEPHBIX MPHU3HAKOB H3Yy4YaeMbIX
BEILLECTB U XUMUYECKUX PEAKIIHII.

2) 0a3oBbIe MCCIEN0BaTEIbLCKHE 1eHCTBUS:

BJIAJIETh OCHOBAMH METOJI0OB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHYECKUX PEAKIIHIL;

(GopMynMpoBaTh LEIU M 3a/Ja4d HUCCIEIOBAaHUS, WCIONb30BaTh MOCTABJICHHBIE U
CaMOCTOATENBHO C(HOPMYJIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABWIHBHOCTU BBICKA3bIBAEMBIX
CYX/ICHUMU,

BJIa/IETh HABBIKAMH CaMOCTOSATENLHOTO MJIAHUPOBAHUS U IIPOBEICHUS YUEHUYECKHUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOmIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOATENLHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBaTh OO0O0OIIEHUS U
BBIBOJbI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCJIEAOBAHUSA, COCTABIISThH
000CHOBaHHBIN OTUET O MPOJIETAHHON padoTe;

MPUOOPETATh OMBIT YUEHUUECKON HCCIIEN0BATENIbCKON U MPOEKTHOM NIeSITeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJOB PELIECHUS
NPaKTUYECKUX 3aJ]1ay, TPUMEHECHHIO Pa3JIMYHbIX METO/IOB MMO3HAHUA.

3) pabora ¢ uHpopManmei:

OPUEHTUPOBATHCA B PA3TUYHBIX HMCTOYHUKAX HHGOpMaANUU (HAyYHO-MOMYJIspHas
JaUTepaTypa XMMHUYECKOIO COJIEp’KaHus, CIpaBOYHbIE MMocoOus, pecypchl MHTepHeTa),
aHANIM3UPOBAaTh MH(POPMALIMIO PA3TUYHBIX BUAOB U (OPM MPEICTaBICHUS, KPUTUUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTH;

(opMyIHpPOBaTh 3aMPOCHl U TPUMEHATH PA3IHYHBIE METO/BI IIPU MIOUCKE U OTOOpE
uH(popMaIuu, He0OXOIMMOM JIJTs BHITIOJIHEHUSI YIEOHBIX 337129 OMPEAeIEHHOTO TUTIA;

npuoOpeTaTb  OMBIT  KCHOJB30BaHMUS  MH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHbBIX MIOUCKOBBIX CUCTEM;

CaMOCTOATEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpEACTaBICHUS HHPOpMaluu
(cxemsl, rpad MKy, TUAarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KauyeCTBE CpeACTBa NMpu paboTe C XUMUYECKOH
uH(opMalKeil: TPUMEHSITh MEXIIpeAMeTHbIe ((PU3nUecKrue U MaTeMaTHYeCKUEe) 3HAKU U
CUMBOJIBI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKJIATYPY;

UCIONIb30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH.

OBJjajieHne YHHBEPCATbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSAMMN:

3a/laBaTh BONPOCHI IO CYLIECTBY OOCYXJaeMOW TEMbl B XOJE€ AHAIOTa W/ WU
JIMCKYCCUH, BBICKA3bIBaTh WUACH, (DOPMYyIHUpPOBATH CBOM MPEHJIOKEHUS OTHOCUTEIHHO
BBITTOJIHEHUS MTPEJIOKEHHOM 3aa4H;



BBICTYNIAaTh C IIPE3E€HTAalWEld pe3yJbTaTOB ITO3HABATEIBHON JEATEIbHOCTH,
MOJYYEHHBIX CAMOCTOSTEIbHO WM COBMECTHO CO CBEPCTHUKAMU IPHU BBITOJIHEHUU
XUMHUYECKOTO SKCHEPUMEHTa, NPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4YaeMbIX BEUIECTB, peaju3aluyd y4eOHOro MpoeKTa U (POPMYJIHPOBATH BBIBOJABI IO
pe3ynbTaTaM NPOBEIEHHBIX MCCIECIOBAaHUM ITyTEM COIJIaCOBaHUS IO3WLUNA B XOZE
o0CyX/IeHHsI © 0OMEHa MHEHUSIMHU.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENBbHO  IUIAHMPOBAaTh W OCYIIECTBISATH CBOK  MO3HABATEIbHYIO
NEeSTENbHOCTh, OIpenensss €€ Lead W 3aJadd, KOHTPOJMpOBaTb M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MPEAIaraéMblii alropuTM JIEeHCTBUI MPU BBITOJHEHUH
y4eOHBIX M HUCCIIEIOBAaTEIbCKUX 3a]a4, BbIOMpaTh Hanbosee 3((PEeKTUBHBIN cOCOO HX
pELIeHUs C YYETOM MOITYUYEHHUsI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEW JEATENBHOCTH HAa OCHOBE CaMOaHalIu3a M
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3ysibTaThl OCBOCHUS Kypca «Oprannueckasi XuMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O XUMHYECKON COCTaBIISIONICH €CTEeCTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIU XUMHUU B TTO3HAHUU SBJICHUN MPUPOBI, B POPMHUPOBAHUU
MBIIIUICHUSI U KYJBTYPBHl JTUYHOCTH, €€ (hYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOI
JUISL PEIICHHMS TPAKTUYECKUX 3aad M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U MPUPOJIHON CPEJIE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPas BKJIIOYAET: OCHOBOMOJIATAOIINE
MOHATHS (XMUMHYECKUM DJIEMEHT, aTOM, SJICKTPOHHas 000J0YKa aroMa, MOJEKYJa,
BaJIGHTHOCTb, JJICKTPOOTPUIIATEIIPHOCTh, XUMHYECKas CBS3b, CTPYKTypHas Qopmyia
(pa3BépHyTas U COKpali€HHas), MOJib, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIM
ckelnet, (yHKIIMOHAIbHAS TPYIINA, pauKall, U30MEpHsi, H30MEpPbl, TOMOJIOTUYECKUMN Ps/I,
TOMOJIOTH, YTJE€BOJOPOAbI, KHUCIOPOJ W a30TCOAEpXkKaIlUe COEIUHEHHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI
(Teopust ctpoeHust opranudeckux BemectB A. M. ByTiiepoBa, 3aKk0H COXpaHEHHUSI MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMUH; MUPOBO33PEHUYECKHUE 3HAHUS,
JIe)KAIllMe B OCHOBE INMOHMMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XUMHYECKHUX SIBJICHHM,
(aKkTOJIOTMYECKUE CBEJICHHS O CBOMCTBax, COCTaBe, IOJyYEeHHH U O€30MacHOM
UCIIOJIb30BAHUU BAXKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M IPaKTHUUECKOM
JIeSITEIbHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUU BBISIBISATH XapaKTEPHBbIC TMPU3HAKUA TOHATHIA,
yCTAaHABIIMBaTh MUX B3aWMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE TIOHATUSA IIPU
OTIMCAaHUU COCTaBa, CTPOCHUS U MIPEBPAICHUN OPTaHUYECKUX COSAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BaTh XHUMHUYECKYI) CHUMBOJMKY A
COCTaBJICHHUSI MOJICKYJISIDHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaméHHoN) (opmyn
OpraHUYECKUX BEUIECTB M YPAaBHEHUN XUMUYECKUX pEaKUUW, W3rOTaBIMBaTh MOJIEIU
MOJICKYJI ~ OpPTaHMYECKHWX  BEIIECTB JJIsI  WUIIOCTpAlUM WX  XHMHYECKOTO |
MPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh H3YUEHHBIX
OpraHUYECKUX BEIECTB MO UX COCTABY M CTPOCHUIO K OMNpPEACIEHHOMY KIacCy/TpyImie
coeMHEHUN  (YIJI€BOAOPOABI,  KHUCIOPOJ M a30TCOJEpXkallue  COCIUHEHMUS,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs), JaBaTh KM Ha3BaHUA [0 CUCTEMATHYECKOU
HomeHknarype (IUPAC), a Ttakke NpUBOAUTH TPUBHUAJIbHBIE HAa3BaHMS OTJIEIbHBIX
OpraHUYECKUX BEIIECTB (ITUJICH, MPOMWIEH, aleTHJIeH, 3TUJICHTJIUKOIb, TIUIEPHH,
denon, dopmanpaerua, aneTaablIeruja, MypaBbUHAs KHCJIOTa, YKCyCHas KHCJIOTa,
OJICMHOBAsl KUCIIOTa, CTEAPUHOBAs KUCJIOTa, TIIIOKO3a, (PpyKTO3a, KpaxmMall, IeJUII0I03a,
TJTMIWH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPENIEISATh BUJIBI XUMUYECKOUM CBSI3U B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh  YMEHHUSI TNPUMEHSATH  TOJOXKEHUS TEOPUU  CTPOCHUS
opranudeckux BemecTB A. M. bytnepoBa mis OOBSICHEHUS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChI BELECTB;

c(hOpMUPOBAHHOCTh YMEHMI XapaKTepHu30BaTh COCTaB, CTpoeHUE, (HU3UUYECKHUE U
XUMUYECKUE CBOMCTBA TUMUYHBIX MPEJACTABUTENICH Pa3IMUHBIX KJIACCOB OPraHHUYECKUX
BelecTB (MeTaH, 3TaH, ATWICH, IIPOIMICH, alleThuiIeH, OyTaaueH-1,3, MeTriIOyTaaueH-
1,3, OeH30Jy, METaHOJ, 3TaHOJ, ATWICHIJHUKOJb, TIUIEPUH, (PEHON, aleTalbIerui,
MypaBbUHAs M YKCYCHas KHCJOTBI, TJIFOKO3a, Kpaxmall, IeJUI0JI03a, aMHUHOYKCYCHasl
KHUCJIOTA), WUIIOCTPUPOBATh T'E€HETUYECKYI0 CBSI3b MEXAY HHUMHU YypaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIh30BAHUEM CTPYKTYPHBIX (POpMYII;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUHUKH YTIIEBOJIOPOIHOTO CHIPhS
(HedTh, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX MEPEepadOTKM U MPAKTUUECKOE
MIPUMEHEHHUE TTPOIYKTOB NEPEPAOOTKH;

c(hOpMHPOBAHHOCTh YMEHUH MTPOBOJIUTH BHIYUCIICHHS IO XUMHYECKIUM yPaBHEHUSIM
(macchl, 00BEMA, KOJIMYECTBA MCXOIAHOTO BEIIECTBA WM MPOJAYKTa PEAKIHUHU [0
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WU MPOIYKTOB
peaKkiun);

c(hOpMHUPOBAHHOCTh YMEHHUH BIIaJIeTh CHUCTEMOH 3HAHWUK 00 OCHOBHBIX METOJaX
HAy4YHOTO TO3HAHMS, UCIOJIb3YEMBIX B XMMHUU IPU U3YUYEHUU BEIIECTB U XUMUYECKHUX
sBieHUN (HAOMIO/IeHUe, W3MEpPEHHE, SKCIEPUMEHT, MOJICIIMPOBAHUE), HCIOJIb30BaTh



CUCTEMHBIE XMMHUYECKUE 3HAHUS U1l NMPUHATUS PELICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTyalusX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh yMEHUM COOJIOAaTh TMpaBWiIa IOJb30BAHUS XHUMHUYECKOU
MOCYI0M U TaOOPATOPHBIM 000PYAOBaHUEM, a TAK)KE MpaBuia oOpalleHusl C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKLHSIMHU IO BBITOJIHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHH MJIAHUPOBATH U BBIMOIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpalieHusi OPraHWYeCKUX BEIIECTB MPU HAarpeBaHUHW, NOJY4YEHHE OSTUIEHA U
M3Y4YEHHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKLIUU OPraHMYECKUX BEILECTB, JAEHATypalus
OENKOB MpH HAarpeBaHWM, LIBETHbIE pPEaKIMU OEIKOB) B COOTBETCTBHM C IMpaBUIAMU
TEXHUKA O€30MacHOCTH Tpu oOOpalieHMH C BelmeCTBAMU H  JIaDOpaTOPHBIM
0o00OpyI0BaHUEM, TNPEJCTABIATh PE3YNbTaThl XMUMHUYECKOTO 3KCIEpUMEHTa B ¢opMme
3aMKMCH YPaBHEHUI COOTBETCTBYIOIIMX PEAKUUN U (POPMYIHPOBATh BBIBOJBI Ha OCHOBE
3TUX PE3yIbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aQHAIM3UPOBATh  XUMHUYECKYIO
uH(OpPMAIIIO, MOTYyYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (CpeIcTBa MacCOBOM MH(pOpPMAIINH,
WHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHI COOIIOATh MpaBUila SKOJIOTUYECKH 11eJIeCO00pa3HOTO
MOBEJCHUS B OBITY M TPYAOBOU JEATEIHHOCTU B IIEJIIX COXPAHEHUSI CBOETO 3/J10POBbS U
OKpY’Karolleid MPUPOJHON Cpeabl, OCO3HABATH OINACHOCTh BO3JEHCTBUS Ha >KHUBBIC
OpraHu3Mbl ONPEENIEHHBIX OPIraHMYECKUX BEIIECTB, MOHMMAas cMmbici nokasarens [1/K,
NOSICHATh Ha NpHUMepax CHocOObl YMEHBIIEHUS M TPEAOTBpAILlEHUS HUX BPEAHOTO
BO3JICMICTBUS HA OPraHU3M YEJIOBEKA;

Uil O0y4aroIuXcsi € OrPAaHUYEHHBIMH BO3MOXXHOCTAMM 370POBBS: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHHA BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CJICTIBIX M CIA0OBUIANIMX OOYYAIOMIMXCA: YMEHHE HMCIOJb30BaTh pelibe(HO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumMuueckux GopmyJ.

11 KITACC

IIpenMeTHBIe pe3ynbTaThl OCBOSHUS Kypca «OOImas u HeOpraHWYecKas XHUMHS)
OTpaXxaror:

c(hOpPMHPOBAHHOCTH TPEACTABICHUA: O XUMHUUYECKOW COCTABJISIONICH €CTECTBECHHO-
HAyYHOW KapTUHBI MHUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUN TIPUPOABI, B (DOPMHUPOBAHUU
MBIIIUICHUS. U KYJBTYPhI JIMYHOCTH, €€ (YHKIIMOHAIHHON T'PaMOTHOCTH, HEOOXOIMMOI
JUISL PEIICHUS TMPAKTHYECKUX 3aJad M SKOJOTHMYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U TIPUPOTHOM CpeIE;

BIIQJICHUE CUCTEMON XMMHUYECKUX 3HAHUN, KOTOPasi BKIIFOYAET: OCHOBOIIOJIATAIOIINE
MOHATHSA (XUMHYECKUM DJIEMEHT, aTOM, H30TON, S-, p-, d- JJICKTPOHHBIE OpOHTAIU
aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIT 00BEM, BAJIEHTHOCTb,



AIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKass CBsI3b (KOBaJIEHTHas,
MOHHAs, METaJUIMYeCKasi, BOJOPOJIHAS), KPUCTALINYECKAsT PEIIETKA, TUIIBI XUMHUYECKUX
peaKkui, pacTBOp, ANEKTPOJIMUTHI, HEAJIEKTPOIUTHI, SJIEKTPOIUTHYECKAS IUCCOLMALM,
OKHCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOW  PEaKIUH, XHMHYECKOE
PAaBHOBECHUE); TEOPUM U 3aKOHbI (TEOpUs DJIEKTPOJUTUYECKOW AUCCOIMAIUU,
nepuoanueckuid 3akoH [{. 1. MenneneeBa, 3aKOH COXpaHEHHUS MacChbl BEILIECTB, 3aKOH
COXpPAHEHHSI U MPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWUMHHM, MHUPOBO33PECHUECKHUE 3HAHUS, JIEKAIME B OCHOBE
MOHUMAaHUSl TPUYMHHOCTH M CHCTEMHOCTH XMMHYECKHX SBIICHUN, (HaKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYYEHUHU U 0€30MMaCHOM MCIIOIb30BAHUN BaKHEHIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YEIOBEKa,;

c(hOpMUPOBAHHOCTb yYMEHUW BBIABISITH XapaKTepHbIE TMPU3HAKA TOHSTHUH,
YCTaHABIIMBAaTh HX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHATHUS IIPU
OMMCAaHWH HEOPTraHUYECKHUX BEIIECTB U UX NIPEBPALICHUI;

c(hOpMUPOBAHHOCTh yYMEHHUM HCIOJB30BaTh XUMHUYECKYIO) CHUMBOJMKY  JJIs
cocTaBieHus (OpMyJ BEUIECTB U YPAaBHEHUN XUMUUYECKUX PEAKIMH, CUCTEMaTUYECKYIO
HoMmeHknatypy (IUPAC) u TpuBHalbHbIE Ha3BaHHUS OTIEIbHBIX HEOPraHUYECKHUX
BenlecTB (yrapHblii ra3, YIJIEKHCIBIA Ta3, aMMHUaK, raméHasi HW3BECTh, HeraméHas
U3BECTh, TUThEBAS COJA, TUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMNpPEACIATh BAJICHTHOCTh U CTENEHb OKHUCJICHUS
XUMHYECKUX 3JIEMEHTOB B COCAMHEHUSAX PA3JIMYHOTO COCTABA, BUJ XMMUYECKOM CBSI3U
(koBajieHTHasi, MOHHAasg, MeETaJUIMYecKasi, BOJOPOJHAs) B  COCAUHEHUSX, THII
KPUCTAJNIMYECKON PEHIETKM KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJEKYJsIpHasi, HOHHAs,
METaJUIMYECKast), XapaKTEP CPebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATh MPUHAJJICKHOCTh HEOPTaHUUYECKHUX
BEIIECTB IO HX COCTaBY K OMNPEAeIEHHOMY KIAacCy/TpyIe COeIuHEHUN (IIPOCThie
BELIECTBA — METaUIbl U HEMETabl, OKCHUJIbI, OCHOBAaHMS, KHUCJIOTHI, aMdOTepHbIE
TUAPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI Teproanydeckoro 3akona JI. .
MengeneeBa W JEMOHCTPUPOBATH €ro CUCTEMATHU3UPYIOUIYI0, OOBSICHUTEIbHYIO U
IIPOTHOCTUYECKYIO (DYHKITUY;

c(OPMHPOBAHHOCTh YMEHHM XapaKTEpU30BaTh AJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKUX »3JeMeHTOoB 1—4 mnepuogoB Ilepronnueckoil CHUCTEMBI XUMHYECKUX
sanementoB [I. . MenzeneeBa, UCIONb3ys MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATINY,
«OHEPreTUYECKHE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XUMHAYECKUX DJIEMEHTOB M HMX COCOUHEHHMM IO mepuonaMm W rpynmnam llepuonnueckon
CHCTEeMBbI XUMHYECKUX 3JieMeHTOB [l. 1. MeHpaeneena;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PAa3jJWYHbIX  KJIacCOB,  IOATBEPKAATh



CyIIECTBOBAHME TIE€HETUYECKOM CBSI3M MEXKAY HEOPraHMYECKHMMM BELIECTBAMHU C
IIOMOILIbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHSI KIACCU(PUIMPOBATH XUMHUYECKHME PEAKIUU 110
pa3IUYHBIM IpHU3HAKAM (UHMCIy U COCTAaBY pEarupyrolluX BEIIECTB, TEIUIOBOMY 3 PeKTy
peakiuy, W3MEHEHHMIO CTENeHEH OKHUCIEHUS D3JEMEHTOB, OOpaTMMOCTH pEeaKlIuu,
YYaCTHIO KaTalIu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUN COCTaBJISATh YPABHEHUS PEAKLMHA pPa3IMYHBIX THUIIOB,
MIOJIHBIE U COKpAIIEHHbIE YPABHEHUS PEAKIIM HOHHOTO 0OMEHA, YUYUTHIBAsl YCIOBHS, IpU
KOTOPBIX 3TU PEaKLUy UAYT 10 KOHLIA;

cOpPMUPOBAHHOCTb ~ YMEHUH  NPOBOAUTH  pEaKUud,  MOATBEP)KAAIOIINE
KA4EeCTBEHHBIN COCTAB Pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIIBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPIAHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTD YMEHHU PacKphIBaTh CYLIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMM MOCPEACTBOM COCTABIEHHUS 3JEKTPOHHOro OanaHca 3TUX
pEeaKLnil;

c()OPMHPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XHWMHYECKOU
peakuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XMMHYECKOTO pPaBHOBECHS B
3aBHCUMOCTH OT BHeIIHero Bo3aeiicteus (npuHuumn Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUYECKUE MPOLIECCHI, JeKAIIUE B
OCHOBE IIPOMBIIUICHHOIO TOJy4EHUS CEpPHOM KHUCJIOTHI, aMMMakKa, a TaKxke
c(OpMUPOBAHHOCTH MpEACTaBICHUI 00 OOLIMX HAayYHBIX NMPUHIMIAX U HKOJIOTUYECKUX
npobeMax XUMHUYECKOI0 IPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIYMCIECHHS C UCIOJb30BAHUEM MOHSITHUS
«MaccoBasi 0Ji1 BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHHUM Ta30B MPU XUMHUYECKHX
peaxiusax, Macchl BeUIeCTBa WM 00bEMA ra3oB MO W3BECTHOMY KOJIMYECTBY BEILECTBA,
mMacce Wi 00bEMY OJHOIO M3 Y4YacTBYIOLIMX B PEaKIMU BELIECTB, TEIIOBOro 3¢ddexra
peaKLMU Ha OCHOBE 3aKOHOB COXPAHEHHs MAaCChl BELIECTB, MPEBPALLECHUSA U COXPAHEHUS
JHEpIuy;

c(OpMUPOBAHHOCTh YMEHUH COOJIOJaTh MpaBUia IOJB30BAHUS XUMHUYECKON
HOCY10H 1 1TaOOpaTOpHBIM 000pYI0BAaHUEM, a TAKXKE MpaBujla OOpaIeHHs C BELIECTBAMU
B COOTBETCTBUM C MHCTPYKLUSIMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB;

c(OpMHPOBAHHOCTh YMEHHI MJIAHUPOBATH U BBINOJIHATH XUMUYECKUIN IKCIIEPUMEHT
(pa3noxeHue mepokcuaa BOAOPOJAA B NMPUCYTCTBUU KaTaIW3aTopa, ONPENIEICHUE CPEIb
pPacTBOpPOB BEIIECTB C IIOMOILBI YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE PA3IUYHBIX
(akTOpPOB Ha CKOPOCTh XUMUYECKON PEaKIIMU, PEAKIIMK MOHHOTO 0OMEHa, KaueCTBEHHbIE
peakuuu Ha cyib(ar-, KapOOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH AMMOHMS, PEIICHHE
SKCIIEPUMEHTAJIBHBIX 334a4 Mo TeMaM «Metamisl» n «Hemeramibl») B COOTBETCTBUU C
IpaBUJIaMU TEXHUKHU O€30MaCHOCTH MpU OOpallleHuu C BEIIECTBAMU U JaOOpaTOPHBIM
o0OpyI0BaHUEM, TNPEJCTABIATh PE3YNbTAThl XMMHYECKOTO 3KCHEpUMEHTa B ¢opMme



3alliCU YPAaBHEHUN COOTBETCTBYIOLIUX peakUuid U (OopMyJIHUpOBaTh BBIBOABI Ha OCHOBE
ATUX PE3YJIbTATOB;

chOPMHPOBAHHOCTh ~ YMEHUM  KPUTHMYECKH  aQHAJIM3UPOBATh  XUMHUYECKYIO
uH(pOpMAIMIO, TOJYy4YaeMyK M3  pa3HbIX HMCTOYHUKOB (CpeAcTBa  MacCOBOWU
KOMMYHUKaIH, IHTEpHET U ApyTrux);

c(OpMUPOBAHHOCTh YMEHHUI COOIIOAATh MpaBMila YKOJIOTUYECKH 11€TIECO00Pa3HOTo
NOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3/J10POBbS U
OKpY’Karolleld MPUPOJHON Cpeapl, OCO3HABATH OINACHOCTh BO3JEHCTBUS HA JKHUBBIC
OpraHu3MBbl OINPEIEIEHHBIX BEIIECTB, MOHMMAs cMbIci nokaszarensa [1/IK, moscHATe Ha
npuMepax CrnocoObl YMEHbBIIEHUS U NPEJOTBPAIICHUS WX BPEIHOTO BO3JEHUCTBUS Ha
OpPraHM3M YEJIOBEKa,;

Uil O0y4arIIUXCs € OrPAaHMYEHHBIMH BO3MOXXHOCTAMH 370pPOBBS: YMEHHE
NPUMEHATh 3HaHUs OO0 OCHOBHBIX JOCTYIHBIX METOJaX TII03HAHUS BELIECTB U
XUMHMUYECKUX SIBICHUH;

U CHENBIX M CJIA0OBUIALIMX OOYyYarOIIMXCS: YMEHHE MCIONb30BaTh PEIbePHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins 11 3anucu XuMU4eCKuX GopMyL.
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

|« Xumus, 10-11 kmacesl/ XKypun A.A., AkuronepHoe o6mectBo «M3narensctBo «IIpocsemnienuen
METOANUYECKHUE MATEPUAJIBI IJISA YUYUTEJIA
I1.H.H. I'apa. IIporpamMmMbl U npuMepHOE TEMATUUYECKOE MIIAaHUPOBAHUE Kypca XMMUHU K yuyeOHHKaM Xxumuu aBTopoB I'.E.
Pynzutuc, @.I'.

denpaman i 8-9 kiaccoB u 10-11 kiraccoB 0011e00pa3zoBaTeIbHBIX YUpeKAeHNH (0a30BbI YPOBEHB).

2. Pymsurtuc I'.E. Xumust. OcroBbl o0mieit xumun. 11 xmace: yue6. st o6meo0pa3oBat. yupexkaeHuid: 0a30BbIi ypOBEHb
— M.: [Ipocsemenne, 2015 .

3. T'apa H.H. Ypoku B 11 knacce: mocobue m1s1 yuutens oomieoOpazopat. yupexaeHuit — M.: [Ipocsenienue, 2014 r.

4. Ps6oB M.A. COopHUK 33724, yIIpaKHEHUN 1 TecToB 1o xumuu: 11 knacc k yueonuky I'.E. Pynzutuca, @.I'.
®enpamana «Xumug: 11 ximace» - M.: U3natenbcTBO «OK3aMeH», 2015T.

5. Papenkuit A.M. Xumus. unaktudecknit matepuai. 10-11 kmaccel. [Tocobue mis yuureneh oomeo0pa3oBar.
yupexaennii — M.: IIpocsemienue, 2014 r.

6.Ps60B M.A. COopHuK 3a1a4, ynpaxkHeHuil 1 TectoB o xumuu 10-11 kmaccesl. K yue6nuky I'.E. Pyasutuca, ©.I'.



®eapamana «Xumud. 10 kimacey, «Xumus. 11 kaacey. @I'OC. U3nareabctBo: Ok3amed. 2018 ro.

7.Joponpkun B.H. Xumus. EI'D. 10-11 knacc. 3aganus BBICOKOTo ypoBHS ciioxHOCTH. U3marensctBo: Jlernon. 2018
TOI.

8. opoubkun B.H. Xumus. EI'D. 10-11 knacc. TemaTuueckuit TpeHUHT. 3aanusi 0a30BOr0 U MOBBIIIEHHOTO YPOBHEH

cinoxxnoctu. M3narennctBo: Jlernod. 2018 ron.|

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru IIpencraBnens! cieayroniie pyOpuK: COBETbl aOUTYPUEHTY, YUUTEI0 XUMUHU, CITPABOUYHUK
(ouenb OosplIas moAOOpPKa TaOIMIL U CIIPABOYHBIX MAaTEPUAIIOB), BeCENasi XUMUS, HOBOCTH, OJINMITUAbI, KyHCTKamepa
(Macca UHTEPECHBIX UCTOPUYECKUX CBEICHUMN)

2. http://www.hij.ru/ Kypuan « XuMust v )KU3Hb» MOHSATHO ¥ 3aHUMATEIHHO PACCKA3BIBAET 000 BCEM MHTEPECHOM, YTO
MPOUCXOINT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbIi KypHan « XUMHUKU U XUMHs». B )KypHaiie npeacTaBieHo
MHOYKECTBO OTBITOB 10 XUMHHU, COJEPIKUTCS

MHOT'O 3aHUMAaTeJIbHOMN HH(i)OpMaIII/II/I, HOSBOHHI-OIHGﬁ YBJICYDb YUCHHUKOB 3KCH€pHM€HTaHLHOﬁ JaCTbIO ITPCAMCETA.



4. http://c-books.narod.ru JIuteparypa 1mo Xumumu.

5. http://1september.ru/. Kypuan «IlepBoe ceHTIOps» 175 yunuTesei U He TonbKo. B HEM mpencTaBieHo 60bI10e
KOJIMYECTBO Pa0d0T YYCHUKOB, B TOM YHUCJIE M UCCIIEA0BATEILCKOTO XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOJBbHBINA MOPTaAI CO CChIIKAMHU Ha 00pa3oBaTeIbHbIE
CalThI 10 XUMUHU.

7. www.periodictable.ru CoopHUK cTaTeil 0 XUMUYECKHUX AJIEMEHTaX, WTIOCTPUPOBAHHBIN KCIIEPUMEHTAMMU.|



