YITPABJIEHUE OBFPA30BAHUS
AnvuHuctpanmu CoauKaMCKOro TopoJCcKoro okpyra

MyHuIMnaJbHOEe aBTOHOMHOEe 00111e00pa3oBaTe/ibHOEe yUpexKIeHue
«Cpennsis o01meodpasoBaresibHasi mKoaa Nel2y
(MAOY «COMLI Nel2y)

AHHOTANUA K padoyeil mporpamme
y4eOHOro npeamera « XuMHus»

PaGouass mporpamma yueOHOTO mpeaMeTa «XHUMHUS» O00s3aTEIbHON MPEIMETHOM
obnactu «EcTecTBeHHO-HAay4YHbIE MPEMEThI» pa3paboTaHa B COOTBETCTBUU C MyHKTOM 18.2.2
OOHOBJIEHHOTO (peAepabHOTO TOCYAAPCTBEHHOIO 00pa30BATENbHOIO CTaHAApTa CPEIHErO
obuero obpazoBanus (naiee - ®I'OC COO)1, denepanbHON 00pa3zoBaTEIbHON MPOrPAMMBI
cpeaHero obuiero obpaszoanus (manee - GOIlI COO) u peanusyercs 2 roga ¢ 10 mo 11
KJIACChl. DTOT y4eOHBIN MpeaMeT 0003HaueH B 00s3aTeNIbHON YyacTH yueOHoro riaHa. J(annas
paboyasi mporpaMmMa  SBISIETCS ~ YAaCThIO  COJEPXATENbHOTO  pas3zelia  OCHOBHOMU
o0OpazoBaTeIbHOM IporpaMMbl cpeaHero oo1iero oopasosanus (nanee - OOIT COO).

PaGouas nporpamma pa3paboTaHa yuyuTesieM XUMHHU B cCOOTBETCTBHH C 1. 18.2.2 ®I'OC
COOQO u nonoxeHuemM o paboyux mporpaMmmax, v ornpezessieT opraHu3alnno 00pa3oBaTebHON
nestenbHocTH yuutenemM B MAOY COI Nel2 mo ompeaeneHHOMY y4eOHOMY TPEAMETY C
y4eToM paboueil MporpaMMbl BOCITUTAHHUS.

PaGowass mporpamma ydebHoro mpenmera sBiasercas yacteio  OOIl  COO,
ONPEIEIISIOIICH

- IUTAaHMpYEMBI€ PE3yJlbTaTbl OCBOEHUA y4dyeOHOro rmnpeameTa (JIMYHOCTHBHIE,
METaIrpeIMETHbIE U TPEIMETHBIE);

- cofiepKaHue yueOHOro MpeIMeTa;

- TEeMaTHYeCKOe IUIAHMPOBaHWE, B TOM YHCJIE€ C Yy4eToM paboueld MporpamMMbl
BOCITUTAHMS C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJUMBIX HA OCBOEHUE KaXJI0U TEMBI.

PaGouas nporpamma o6cyk1eHa U MPUHATA PEIICHUEM I1€1arOTUYECKOr0 COBETA
Hata 30.08 2023r.

! MpuKas MunHobpHaykn Poccum ot 17.05.2012 N 413 "O6 yTBepxaeHUM denepanbHOro rocyaapcTBeHHOro obpasoBaTteibHOro
CTaHaapTa cpeaHero obuwero obpasosaHua" (3apernctpupoaHo B MuHiocte Poccun 07.06.2012 N 24480)
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IHosicuuTe/IbHAA 3aMMUCKA

PaGouass mporpamma mo XMMHHM Ha YypOBEHb CpPEAHEr0 OOIIeT0 0Opa3oBaHUS Jis
oOyuaromuxcsa 10-11-x kmaccoB MAOY «COIIl Nel2y» pazpaboraHa B COOTBETCTBHH C
TpeOOBaHUSMU:

. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 o0pa3oBaHuu B
Poccuiickoit @enepannmn»;

. npukaza MwuHoOpHayku ot 17.05.2012 Ne 413 «OO6 yTBEepXICHUU
(enepanbHOrO roCyAapCTBEHHOrOo 00pa30BaTENbHOIO CTaHAApTa CPEAHEro OoOIIero
oOpa3oBaHus» (C U3BMEHEHUSIMHU, BHECEHHbIMU TMpuKa3zoM Munnpocsemenus ot 12.08.2022
Ne 732);

. npukaza Munnpocsemenuss ot 18.05.2023 Ne 371 «O6 yTBepx’aAeHUH
(denepanbHOI 00pa30BaTENBHON IPOrPAMMBI CPEIHETO OOLIEr0 0OPA30BAHUAN;

. npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenun [lopsnka
OpraHu3allid ¥ OCYIIECTBICHUS OOpa3oBaTENbHOW JEATEIBHOCTH MO  OCHOBHBIM

oOmreoOpazoBarebHBIM TpOrpaMMaM — 0Opa30BaTeIbHBIM MPOTpaMMaM  HAdyaJbHOTO
00111eT0, OCHOBHOT'O OOIIIETO M CPEHETO 00Iero 00pa3oBaHUs»;

. KoHnernmuy npenoiaBanus yaeOHOTo mpeaMeTa « XUMHsI,;

. Konuenuuu sxonorundeckoro o0pa3oBaHusi B CUCTEME 00IIero 00pa3oBaHus;

. CIl 2.4.3648-20 «CaHuTapHO-3MHAEMHUOJIOTHYECKHE  TpeOOBaHUS K

OpraHu3alysM BOCHUTAaHUS U OOy4YEHHs, OTAbIXa U O3J0POBICHUS IETEH W MOJOAEKNY,
YTBEPIKICHHBIX TOCTAHOBJICHUEM TJIAaBHOT'O CaHUTapHOTrO Bpayda ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urmenuueckue HOPMATHUBBI U TpeOOBaHUS K
obecrieueHuio 0Oe30macHOCTH W (WM) OE3BPEAHOCTH IS 4YeJIOBeKa (PAKTOPOB Cpebl
oOHWTaHUA», YTBEPKJACHHBIX MMOCTAHOBJICHHUEM TJIAaBHOTO caHUTapHOro Bpada oT 28.01.2021
Ne 2;

. y4eOHOTr0 TUIaHa

. dbenepanpHOl paboueld mporpaMMbl 10  Y4EOHOMY TpeaAMeTy «XUMUSI»
6a30BOT0 YpOBHSI.

PaGouas mporpamma opueHTHpOBaHA Ha IEJIEBBIC MPUOPUTETHI, CPOPMYIUPOBAHHEIE B
denepanbHOl paboueil mporpaMMe BOCIUTaHUS U B pabodeit mporpamme BocuTanuss MAOY
«COIII Nel2y»

OcHOBY MOAXOMOB K pa3pabOTKe MpOTpaMMbl MO XHMHH, K OIMPEACICHUI0 O0O0IIe
cTpateru OOYy4Y€HHUs, BOCHUTAHMS U PA3BUTHS OOY4YAIOMIMXCS CPEICTBAMHU Y4EOHOTO
npeamera «Xumus» s 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTAaBHIIM KOHLETTYaJIbHbIE
nonoxkeanss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COJEpXKaHUS, PE3yIbTaTOB
o0y4eHus u TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMudeckoe o0pa3oBaHHUE, IMOJIYy4aeMO€ BBITYCKHUKAMU 00I1e00pa3oBaTeIbHON
OpraHu3aluu, SBISAETCS HEOTHEMJIEMOM YacThl0 HX 00pa3oBaHHOCTH. OHO CIyXKHUT
3aBEpIIAIOLIMM 3TAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX



IIEHHOCTEHW, TPHUCYIIUX IEJIOCTHON CHCTEME XHMHYECKOTOo OOpa3oBaHUsA. OJTH IEHHOCTH
KacaroTCs TIO3HAHUS 3aKOHOB MPUPOJBI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpPHI
YeNIOBeKa, a TaK)Ke ODKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHUS K CBOEMY 3J0POBBIO HU
npuponHO cpene. PeanmusyeTrcs xummdeckoe oOpa3oBaHHe OOydYalONIUXCS Ha YPOBHE
cpeaHero o0mero o0pa3oBaHUs CPEACTBAMU y4eOHOTO MpeameTa «XHUMHS», COACPKAHHE U
MMOCTPOCHUE KOTOPOTO OIPEACIICHBl B MPOrpamMMe IO XUMHH C YYETOM CHEIU(UKU HAYKU
XMMWH, €€ 3HaYCHUS B IMMO3HAHUHU MPHUPOABLI U B MAaTEPHAIBHON XU3HHM OOIIECTBA, a TAKKE C
Y4ETOM OOIIMX IeJIed W MPUHITUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpeaHero oomiero oopazoBanus B Poccuiickoit deneparuu.

XuMusi Kak OJJIEeMEHT CHCTEMBl €CTeCTBEHHBIX HAayK WrpaeT oco0yl poib B
COBPEMEHHOM IMBWIIM3AINU, B CO3JaHIHA HOBOW 0a3bl MaTepHaIbHON KylIbTypbl. OHA BHOCUT
CBOM BKJIaJa B (hOpMHpPOBAHHNE PAIMOHAIBHOTO HAYYHOTO MBINUICHHS, B CO3JaHHUE IIETIOCTHOTO
NpeCTaBlIeHUsT 00 OKpYXKAaIolIeM MHUpe KaK O €AMHCTBE MPHUPOABI M 4YeloBeKa, KOTOpOe
dopmMupyeTcsi B XMMUM Ha OCHOBE MIOHUMAaHUS BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIETO MHUPA,
OCO3HAHUSl B3aUMOCBSI3M MEXKIY CTPOSHHEM BEIIECTB, WX CBONCTBAMH W BO3MOXHBIMHU
00JacTsIMU IPUMEHEHUSI.

Tecno BSaHMOHCﬁCTByH C OpyrumMm CCTCCTBCHHBIMMU HAyKaMH, XUMHA CTajlad
HEOTHhEMJIEMOUN YaCThIO MHpOBOfI KYJIbTYPBI, HCO6XO}II/IMLIM YCJIOBHCM YCIICHIHOI'O Tpyda U
KHN3HHU KaXXJ0I'0 4JICHA 06IIICCTBa. COBpeMeHHaH XUMHUA KaK HayYKa CO3MIATCIIbHAA, KaK HayKa
BBICOKHX TE€XHOJIOTHI HallpaBJICHA Ha PCIICHUC r100aIbHBIX HpO6JICM YCTOPJI‘{I/IBOFO pa3BUTHUA
YCJIOBCUCCTBA — CBIpBGBOﬁ, 3H€pFGTH‘ICCKOﬁ, HHMGBOﬁ, SKOJIOTHYSCKON 0€30IMacHOCTH H
OXpaHBbI 310POBbAI.

B cootBeTcTBUM ¢ OOMIMMM IENSAMHU M TPUHIUMIIAMH CPEIHETO OOIIEero oOpa3oBaHUs
comepkanne npeamera «Xumus» (10-11-e kmaccel, 0a30BBIi  ypOBEHb M3YyYCHUS)
OPHUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TOJATOTOBKY OOyYaroMIMXCA,
HEOOXOIMMYIO UM JUIsl BEIPAOOTKHA MUPOBO33PEHUECKUX OPUEHTUPOB, YCIICITHOTO BKIIOYEHUS
B KU3Hb COIMyMa, MPOAOKEHHS OOpa30BaHMS B PA3NIMUHBIX 00JIACTAX, HE CBA3AHHBIX
HENOCPEACTBEHHO C XUMHUEH.

CocTaBisionuMu TIpeaMeTa «XuMus» SIBISIOTCS 0a30Bbie Kypchl — «Opranmueckas
xumus» u «OO0mas ¥ HeopraHudeckas XUMUS, OCHOBHBIM KOMIIOHEHTOM COAEpPKAHUS
KOTOPBIX SBJISIFOTCSI OCHOBBI 0a30BOM HayKW: CUCTEMA 3HAHWM MO HEOPTaHUYECKON XUMHH (C
BKJIIOYEHHWEM 3HAHUN M3 OOl XUMHUM) U OpraHudeckod xumuu. GopmupoBaHUE AaHHOUN
CUCTEMBI 3HAHUI TIPH M3YUYEHUU MPeaMeTa 00eCrednBaET BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3wsi BEIIECTB HA OCHOBE OOIUX MOHATHN, 3aKOHOB M TEOPHA XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHW4YecKas XUMHus» c(popMupoBaHa B MporpaMMme IO XUMHHU Ha OCHOBE CHCTEMHOTO
MOJX0/Ia K M3YyYECHHIO ydyeOHOro marepuajna ¥ oOyCIIOBIIEHA HCTOPUUYECKH OOOCHOBAHHBIM
pPa3BUTHEM 3HAHHUI Ha OMPEICICHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OpraHHM4YeCcKOu
XMMHUHM BEIIECTBA pPACCMATPUBAIOTCA Ha YpPOBHE KJIACCHMYECKOM TEOPUU CTPOCHUS
OpPraHMYEeCKUX COCAMHEHHH, a TakKe Ha YpPOBHE CTEPEOXMMHYECKHUX M DIIEKTPOHHBIX



MIPEACTaBICHUN O CTpOEeHUH BeliecTB. CBeleHHs 00 M3ydaeMbIX B Kypce BEIeCTBaX JAlTCA B
Pa3BUTHH — OT YIJIEBOJOPOJOB /10 CJIOKHBIX OMOJIOrMYECKH aKTUBHBIX cOequHEHUU. B kypce
OpraHMYeCcKOM XMMHUU MOJYYAIOT pa3BUTUE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOLIETO
o0Opa3oBaHus NMEPBOHAYAIBHBIE MPEICTABICHUS O XUMHUYECKON CBS3H, KIACCU(DUKAIIMOHHBIX
MpU3HAaKaX BELIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX CTPOEHHUS, O XHMHUYECKOH
peaKiuu.

[To HOBBIM YTJIOM 3peHUS B MpeameTe «XUMHUs» 0a30BOrO YPOBHS paccMaTpHUBAETCA
M3YYCHHBII HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS TEOPETHYECKHN MaTepual u
(akTOMOTHYECKUE CBEICHHUS O BEIIECTBAX M XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O061as 1 HeopraHudeckass XUMHsD 00y4aroIuMCs PEI0CTaBIAETCS BOZMOKHOCTh OCO3HATh
3HAYCHHE TEPUOJUYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOJOIIOTUYSCKUX TO3HUIIHM,
riy0ke MOHATh UCTOPUYECKOE M3MEHEHUE (PYHKIMI 3TOro 3akoHa — OT obOoOmiaronieil g0
OOBSICHAIONIEH U POTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O Ba)KHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX
U TPUMEHCHHH, a TaKKe O XMUMHUYECKHX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX
npoTeKaHus JomnoiHseTcss B kKypcax 10-x m 11-x KiaccoB 3JieMEHTaMu COJAEp>KaHUs,
UMCIOIIMMHU  KYJbTYPOJOTHYECKUN M TPHUKIAIHONW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT
MOHUMAHUIO B3aUMOCBSI3M XHUMHH C JPYTMMH HayKaMd, pacKpblBalOT €€ poJib B
MO3HABATEIbHOM W MPAKTHUYECKOW AESTEIHHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIIHTAHHIO
yBaXEHHS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMHH,
MIOMOTAaIOT BBITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO UM JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEH, KpUTUYECKH OCMBICTUBATh UH(GOPMAIIHIO U IPUMEHATDH €€
U1l TIONOJHEHWsT 3HAHWM, PEUIEHUs  HWHTEJUIEKTYaJbHBIX W AKCIEPHUMEHTAIbHBIX
UCCIIeIOBATENbCKUX 3a/1a4. B 1enom cojepkanue ydyeOHOro mpeamera «XuMus» JaHHOTO
YPOBHSI U3YYE€HHSI OPUEHTUPOBAHO Ha (POpMHUpOBAHUE Yy 00YUAIOIIUXCS MHPOBO33PEHUECKON
OCHOBBI I TIOHMMaHHS (QUWIOCOPCKUX UAEH, TaKuX KaK: MaTepuagbHOE E€IUHCTBO
HEOPraHMYEeCKOT0 M OPraHUYECKOro MHUpa, 0OYCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTaBOM
U CTPOCHHUEM, II0O3HABAEMOCTh MPUPOAHBIX SBJICHUN IyTEM SKCIEPUMEHTA W PEIICHUS
MPOTUBOPEYHA MEXKIy HOBBIMH (DaKTaMU W TEOPETUUYECKUMHU MPEINOCHUTKAMH, OCO3HAHUE
pOJIM XUMHUU B pEHICHUU OHKOJIOTHYECKUX TMpoOieM, a Takke MpodiemM cOepekeHus
SHEPIreTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTUNA U MaTEPHUAIIOB.

B mnnane pemeHus 3amad BOCIUTAHUS, PA3BUTHS M COIMAIM3AIMH O0YYarOIINXCS
MPUHSATHIE MPOTPAMMOM IO XMMHHM HOAXOJBI K OIPEACIICHUIO COAEPKAHUA U MOCTPOCHUS
MpeaMeTa MpeycMaTpUBaroT (GOpMUPOBAHNE YHHBEPCATBHBIX YU€OHBIX IEUCTBHM, HMEIONTUX
0a30BO€ 3HAUYCHHE IS PA3TMYHBIX BUIOB JIEATEILHOCTH: PEIISHUS MTPOOJIeM, TIOUCKa, aHAIA3a
u 00paboTkM WHQPOpPMANMK, HEOOXOAMMBIX [JIsi MPUOOPETEHUS OMBITA TPAKTUYECKON U
HCCIIEIOBATENBCKOM AEATENbHOCTH, 3aHUMAOIIEN BAXKHOE MECTO B TIO3HAHUU XUMHUH.

B npakTuke mpemnojiaBaHus XMMHUHM KaKk Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
TaK W HAa YypPOBHE cCpeAHero ooiiero oOpa3oBaHUsA, NPHU OMNPEICICHUH COJEpP>KaTeIbHOU
XapakTEePUCTUKU L€ M3Yy4YEeHUs NpeAMETa HANpPaBJICHUEM MEPBOCTENEHHOW 3HAYMMOCTH
TPAAUIMOHHO TpU3HaeTcs (OPMUPOBAHHE OCHOB XMUMHUYECKOM HAayKu Kak oOJiactu



COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTHUYECKOM IEATEIBHOCTH YEIOBEKA M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOOWYECKOW TOYKM 3PEHUS TAKOM IOIXOH K
ONPEEIICHNIO LEIEH N3YUEHHUSI IIPEIMETA SABJISAETCS BIIOJIHE ONPABIAHHBIM.

CornacHO TaHHOM TOYKE 3PEHMS IVIaBHBIMU LIEIISIMA M3YUYEHHS NIpeaMeTa «XHUMUs» Ha
6a3oBoM ypoBHe (10—11-e ki1accel) SABISIOTCS:

. dbopMupoBaHUE CUCTEMbI XUMUUECKUX 3HAHUN KaK BOXKHEHIIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHpPA, B OCHOBE KOTOPOM JI€KAT KIIFOYEBBIC MOHSITHS,
dbyHIaMeHTanbHbIE 3aKOHBl M TEOPUUM XHUMHHM, OCBOEHHE S3blKa HAyKH, YCBOCHHE U
MMOHUMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO  XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

. dbopMupoBaHue W pa3BUTHE NPEACTABICHUM O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB M XUMHUYECKUX peakluil, HEeOOXOAUMBIX IS NPUOOpPETeHUs] yMEHUM
OPUEHTHUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B
MPAKTUYECKOM U MTOBCEAHEBHOMN KHU3HU,

. pa3BUTHE YMEHHI U CIIOCOOOB JEATETBbHOCTH, CBSI3AHHBIX C HAOJIOJCHUEM U
OOBSICHEHHEM  XHMHYECKOTO  OJKCIIEpUMEHTa, COOJIIOJICHHEM TMpaBuil  OE30MacHOro
oOpalleHusl ¢ BEIeCTBAMHU.

Hapsiny ¢ aTum, copeprkarenibHasi XapaKTepUCTHKA TIeJIeH U 3a/1ad U3y4eHUsl IpeIMeTa B
nporpaMMe€ 10 XHMHUM YTOYHEHA U CKOPPEKTUpPOBAHA B COOTBETCTBUM C HOBBIMHU
NPUOPUTETAMH B CUCTEME CpeAHero olmiero oopasoBanusi. Cero/iHa B MpenojaBaHUN XUMUHU
B OOJbIIeil CTENeHH OTHAeTCs MNPEANOYTEHHE MPAKTUUECKOW KOMIIOHEHTE COJepkKaHUs
oOy4eHMsl, OpPUEHTUPOBAHHOM Ha TMOATOTOBKY BBITYCKHHKA 00I11€00pa3oBaTebHON
OpraHu3allvy, BIIAJEIONEro He HabopoM 3HaHUH, a PYHKIIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh
croco0aMu ¥ YMEHUSIMUA aKTUBHOTO TOJIYYEHUS 3HAHUI U TPUMEHEHUS UX B PEATbHOM KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u c 3TUM Tmpu M3ydeHUH TpeaMeTra «XUMHUS» JTOMUHUPYIOIIEEe 3HAuYCHUE
NpUOOPETAIOT TAKUE TIEJIH U 337291, KaK:

. aganTanus OOyYaromMXCAd K YCJIOBHSIM JIWHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMuUpoBaHNE HHTEIJICKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamMo000pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATAIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIICCTBAMU U UX IPUMEHEHUEM;

. dbopMupoBanue |y  0OyYarOmUMXCS ~ KJIIOYEBBIX  HABBHIKOB  (KIIFOUEBBIX
KOMITIETEHIIH ), IMEIONIUX YHUBEPCATHHOE 3HAUYCHUE IS PA3TUYHBIX BUIOB JEATEILHOCTH:
pemieHust mpoOiieM, TMOWCKa, aHaiau3a M 00paboTku WHPOpPMAIMK, HEOOXOAMMBIX JIJIs
MPUOOPETEHHSI OTIBITA IESITEIBHOCTH, KOTOPAsl 3aHMMAeT BaXXHOE MECTO B MO3HAHUU XUMUH,
a TaKKe JUTs OIIEHKH C TTO3UIIUN SKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEIICCTB
¥ XUMHYECKHUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEIY;

. pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, HWHTEIICKTYaJbHBIX W TBOPYECKUX
CrOCOOHOCTEM 00YYaIOMIMXCSI: CIIOCOOHOCTH CaMOCTOSITEILHO MPUOOPETATh HOBBIC 3HAHUSA
M0 XMMUU B COOTBETCTBUU C KXU3HEHHBIMH MOTPEOHOCTSIMH, MCIOJIB30BaTh COBPEMECHHBIC
WH()OPMAITMOHHBIE TEXHOJOTHUW JJIA MOWCKA W aHajdu3a y4eOHOW M HAYYHO-TIOMYJISPHOU
nH(OPMAITUN XUMHUIECKOTO COJIEPIKAHNUS,



. (opMHUpOBaHUE U Pa3BUTHE Y OOYUYAIOIIMXCSA ACCOLMATUBHOIO U JIOTUYECKOIO
MBILUIEHHUS, HAOIIOAATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOIHMMBbI, B YacCTHOCTH, IMpU IUIAHUPOBAHMM M MPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

. BOCIIMTaHUWE Yy oOOydaromuxcsa  yOEXIEHHOCTH B  T'YMaHUCTHYECKOM
HAllpaBJICHHOCTH XUMHUHU, €€ BaXHOM podaM B PELIEHUH TII00aNbHBIX MHpolsIemM
pPalMOHAIBHOTO  MPHUPOAOINOIb30BaHUS, TOIMOJHEHHUS] DHEPreTHUYECKUX pECcypcoB U
COXpaHEHUSI MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOJAMMOCTU OEPEKHOTr0 OTHOLIEHUS
K TpUPOAE M CBOEMY 3J0pPOBBIO, a TaKkKe TMNpPUOOpPETEeHUs: OMbITa HCIOJIb30BaHUS
MOJIYYCHHBIX 3HAHUM I NPUHATHS TPAMOTHBIX PEIICHUH B CUTYyalMsX, CBA3aHHBIX C
XUMHYECKUMU SIBIICHUSAMH.

B yuebHoM mnane cpeanero oduiero o0pazoBanus npeaMer «Xumus» 6a30BOro ypoBHs
BXOJIMT B COCTaB MpeAMeTHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE TIPEAMETHI.

OO61iee yncIo 4acoB, OTBEJICHHBIX ISl U3YYCHUSI XUMHH, Ha 6a30BOM YPOBHE CPEJIHETO
obmrero oopazoBanus coctasisier 68 yacos: B 10-m kimacce — 34 yaca (1 yac B Henento), B 11-
M Kkiacce — 34 gaca (1 gac B Henemto).

Jns  peanuzanyii  TPOTrpaMMBbl  UCIIOJIB3YIOTCS ~ yUY€OHUKH,  JONMYIICHHBIE K
UCIIOJIB30BAaHUIO  TIPU  peau3alldd  HUMEIOIIUX  TOCYJApCTBEHHYIO  aKKpPEIUTAIIUIO
00pa3oBaTeIbHBIX MPOrPaMM HAYaJIbHOTO OOIIETr0, OCHOBHOTO OOINEro, CpPeaHEero oOIIero
o0pa3oBaHUs OpTraHU3AIMUSIMH, OCYIICCTBISIONIMMU  OOpa30BaTEIbHYIO JCATEIbHOCTD,
npukazoM Munnpocsenienus ot 21.09.2022 Ne 858:

. Xumust, 10 kmace/ I'abpuensa O.C., OctpoymoB W.I'., CnagxoB C.A., AO
«3narensctBo "IIpocBenienuey;

. Xumus, 11 kmace/ I'abpuensa O.C., OctpoymoB WN.I'., CragxoB C.A., AO
«3narensctBo "IIpocBemienue' »;

DNEeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, MOMYIIEHHBIE K HCIOJIB30BAHUIO TPU
peanu3anuu UMEIIMNUX TOCYAAPCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTENbHBIX MPOTPaMM

Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpemaHero oOlmero oO0pa3oBaHUS IIPUKA30M
Munnpocsemenus ot 02.08.2022 Ne 653:

. DOnexkTpoHHBIH 00pa3oBaTenbHbI pecypc «Jlomamuue 3amanus. CpemHee
obmee oopa3zoBanue. Xumus», 10—11 kmace, AO «M3marenscTBo "lIpocBemenue"»;
. Tpenaxep «O06nako 3Hanui». Xumus. 10 knacc, OO0 «Puznkon Jlad»;

. Tpenaxep «O06nako 3HaHuit». Xumus. 11 knacc, OO0 «Puzukon J1adb»;



IliianupyemMblie pe3yJbTaThl OCBOCHHS Y4eOHOI0 npeaMera

JIMYHOCTHBIE pe3yJbTaThbl

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHHUSI OOYYarOUTUMUCS
MpOorpaMM CpeIHETo 00IIero o0pa3oBaHus (JTUYHOCTHBIM, METANIPEIMETHBIM U TIPEAMETHBIM).
Hayyno-meTonnueckoil OCHOBOM [jisi pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
MIPOrpaMM CPETHEr0 00IIEro 00pa3oBaHUs ABISETCS CUCTEMHO-AEATENBHOCTHBIN OJIXO/I.

B cooTBeTCTBUU C CHUCTEMHO-JEITECIbHOCTHBIM moAXoaoM B CTPYKTYPC JTMYHOCTHBIX
PE3YIAbTATOB OCBOCHUA IIPCIAMCTA «XUMHUS» Ha YPOBHC CPCIOHCTO O6H.[€FO o6pa3013aH1/151
BBIJACJICHBI CJICAYOIINEC COCTABIIAIOIINC!:

. OCO3HAHHE OOYYaAIOIUMHUCS POCCUHUCKONW TPaKJAHCKOHM UACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTU U CaMOOIIPEIEIICHHUIO;

. HAJIMYME MOTHBAIIMU K 00YUYEHUIO;

. L[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIEHUN JIMYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

. TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolIMXcsi PYKOBOJICTBOBAaThbCA B CBOEH

ACATCIIBHOCTH HCHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, IIPUCYHINMU HGHOCTHOﬁ CHUCTCMC
XUMHYCCKOI'O O6paSOBaHI/IH;

° HaJIM4YHUC IMPaBOCO3HAHHA AKOJIOTUYECKOM KYJbTYPBI H CITOCOOHOCTH CTaBHUTH
LCIU U CTPOUTD KU3HCHHBIC ITJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI NpeAMEeTa «XHUMUS» HJOCTUTAKTCS B E€IUHCTBE
y4eOHOM M BOCHUTATENIBHOW JESITENIbHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU M HJICAIAMU POCCUNUCKOTO
IPpaXXIAaHCKOTO 0O0IecTBa, MPUHATHIMH B OOIECTBE HOPMAMH M TPaBHJIAMU IIOBEIICHUS,
CIIOCOOCTBYIOIIMMHU  TIpOIlECCaM  CaMOTIO3HAHUS, CaMOpPa3BUTHUA H  HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUaAIOITUXCS.

JImyHOCTHBIE pe3yJIbTaThI OCBOECHHUS npeaMeTa «XuMus» OTPaXXarT
c(hOpPMHPOBAHHOCTH OIBITA TO3HABATEIBHON M MPAKTHUYECKOW JEATEIHLHOCTH O00YYaIOIUXCs
M0 peajn3aluy MPUHATHIX B 0011I€CTBE IIECHHOCTEH, B TOM YUCJIE B YaCTHU:

1) rpaskIaHCKOro BOCIIMTAHUA:

. OCO3HAHHUS OOYYarOlMMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPaBOIOPSJIKY;

. NPEACTABIECHUS O COUHAIBHBIX HOPMax M IpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUU B KOJIJICKTHUBE;

. TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIESITENIbHOCTH MPU CO3IaHUU yUEOHBIX
MIPOCKTOB, PEIICHUM Y4YEOHBIX W T[IO3HABATENbHBIX 3aJ1ay, BBIIOJTHEHUH XUMHYECKUX
3KCIIEPUMEHTOB;

. CIIOCOOHOCTH TOHUMATh U TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U

apryMEeHTbI JPYTUX IPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

. LEHHOCTHOTO OTHOLIEHHUS K MCTOPUYECKOMY M HAyYHOMY HAcCIEIUIO
OTCYECTBCHHON XUMMH;
. YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OO0JACTH TEOPUM M MPAKTUUECKOTO

IIPUMEHEHUS] XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKU €CTh PE3YJIbTaT JIUTEIbHBIX
HAOJII0ICHUM, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, MMOCTOSHHOTO TPY/Aa YUYEHBIX U
IIPAKTUKOB;

. MHTEpECA U MO3HABATEIBHBIX MOTUBOB B IOJYYEHUH W MOCIEAYIONIEM aHAIU3E
MH(OpMAIH O NEPEAOBBIX TOCTHXKEHUSIX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

. HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

. CIOCOOHOCTH OIIEHUBATh CUTYAIlUU, CBSI3aHHBIC C XUMUYECKUMU SIBIICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

. TOTOBHOCTH OIIGHMBATh CBOE IIOBEJICHHE U TIOCTYIKH CBOWX TOBApHIICH C
MO3UIIMA HPAaBCTBEHHBIX W MTPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUIN 3TUX MOCTYIKOB,;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

. NOHMMAaHHWS IICHHOCTECH 30pOBOr0 W 0Oe30macHOro ooOpasza  JKH3HH,
HEOOXOAUMOCTH  OTBETCTBEHHOI'0O OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

. coONroicHUsT TpaBui 0e30MacHOro oOpalieHus C BeIIeCTBAMU B OBITY,
MOBCETHEBHOM JKM3HU U B TPYAOBOU JEATEILHOCTH;

. NMOHUMAHUsI IIEHHOCTH TPAaBWUJ  HUHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€3011acCHOTO0 MOBEJACHUS B CUTYAIIMAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

. OCO3HAHUS TOCIEJACTBHM M HEMPUITHS BPEIHBIX MPHUBBIUEK (YIOTPEOJICHHS
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );

5) TpyA0BOro BOCIIMTAHMS

. KOMMYHHKaTUBHOMN KOMIIETEHTHOCTHU B y4e0HO-HMCCIIeI0BATETBCKON
NEeATEeNbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX ACATEIbHOCTH;

. YCTAaHOBKHM Ha aKTHMBHOE Y4YacCTHE€ B PEUICHUH NMPAKTUUECKUX 3a7ad COLUaTbHOMN
HaIPaBJICHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

. MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOQECCUil Pa3IMYHOrO POJa, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

. YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEeIbHOCTH;

. TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMWBHIYAIbHOW  TPaeKTOPUHU

oOpa3oBanus, Oyaymeid mpodeccun W peann3anid COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C
Y4€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M IOTPEOHOCTEH
o011ecTBa;

6) 3K0JI0rn4eCcKOro BOCIIMTAHMS
. 9KOJIOTHYECKH I1€JIeCO00Pa3HOTO OTHOIIEHUS K NPHUPOJE, KaK HCTOUYHHKY
CYIIIECTBOBAHMS KU3HU HA 3eMIIE;



. MOHUMAaHUS TJIOOATBHOIO XapaKTepa SKOJOTMYECKHX NpoOJeM, BIHUSAHUS
HSKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE PUPOJTHON U COLIMAIBHOM CPEJIbl;

. OCO3HAHMS HEOOXOAMMOCTH MCIOJIb30BAaHUS JOCTUKEHUN XUMUU AJI pEUICHUS
BOIIPOCOB PALMOHAIBLHOIO IIPUPOIOIIOIB30BAHU;
. AKTUBHOI'0 HENIPUATUSA NEHUCTBUM, IPUHOCAILIUX BPEI OKPYKAIOLICH IPUPOIHOU

cpeie, YMEHUsS TMPOTHO3UPOBATH HEOJArONpPUATHBIC  AKOJOTHMYECKHUE  IOCIEACTBUS
NPEANPUHUMAEMBIX JTEUCTBUU U ITPEIOTBPALLATH UX;

. HAJIMYUS PA3BUTOrO IKOJIOTMYECKOTO MBINUJICHUS, 3KOJOTHYECKOU KYJIbTYpHI,
OIBITA JIEATEIBHOCTH DKOJOTHYECKON HAIIPABIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCA UMH B
MMO3HABATEIbHOM, KOMMYHUKATUBHOW W COLMAJIILHOW MPaKTUKE, CIOCOOHOCTH M YMEHHS
AKTUBHO TIPOTUBOCTOSITH UCOJIOTUU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

. c(hOpMUPOBAHHOCTA MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsS HAYKH U OOIIECTBEHHON MPAKTUKH;
. NMOHUMaHUs CHeUUKA XUMUM KaK HayKd, OCO3HAaHHS €€ pOJIM B

dbopMUpPOBaHUN  PAMOHAIIBHOTO  HAYYHOTO  MBIIUICHUS,  CO3JaHUU  IICJIOCTHOTO
IpeACTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPHUPOJLI U YeIOBEKa, B MTO3HAHUU
PUPOHBIX 3aKOHOMEPHOCTEH U PElIeHUH MPOOJIeM COXpaHESHUs TIPUPOTHOTO PABHOBECHS,

. yOEXKJIEHHOCTH B 0CO00M 3HAYMMOCTU XMMUU JIJII COBPEMEHHOW ITUBHWIIU3AIIUN:
B €€ T'YMaHHCTUYECKOW HAIpaBICHHOCTH M BaXHOM pOJIM B CO3IaHUM HOBOW 0asbl
MaTEepUAIbHON  KYJIbTYpbl, pEHICHUH TIJI00aIbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBOM M IKOJIOTHYECKON 0€30MacHOCTH, B
pPa3BUTHH MEJUILMHBI, OOECNEYeHUH VYCJIOBUN YCHEIIHOTO Tpyda M OKOJIOTHYECKH
KOM(MOPTHOM KU3HU KAKJOTO "iieHa 00IeCcTBa;

. €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHUMAHUA  CYUIHOCTH  METOJOB
MO3HAHUS, WCIIOJNB3YEeMBIX B E€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIOJIB30BaTh
nojiydaeMble 3HAHWA JUIsl aHalu3a W OOBSCHEHHUS SBICHUW OKPYXAIOIIEr0o MHpa H
MPOUCXOAIIMX B HEM U3MEHEHUH, YMEHHS JelaTh 0OOCHOBAHHBIE 3aKITIOYCHUSI HA OCHOBE
HAYYHBIX (DAKTOB ¥ UMEIOIIUXCS IAaHHBIX C LEJBIO MOJIYUYEHHUS JOCTOBEPHBIX BHIBOJIOB;

. CIIOCOOHOCTH  CaMOCTOSITEJIbHO ~HMCIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penIeHus MpooJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

. MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIBCKON JeATEIHbHOCTH;

. TOTOBHOCTH ¥  CIIOCOOHOCTH K  HENPEephIBHOMY  O0Opa3oBaHUIO U

caMm000pa30BaHUIO, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHWHA IO XMMUU B COOTBETCTBHUH C
AKU3HEHHBIMU OTPEOHOCTAMU;

. MHTEpeca K OCOOEHHOCTSM TpyAa B pasaudHbIX cdepax mpodecCHoHATLHON
NEeATEIbHOCTH.

MeTal'[peI[MeTHbIe Pe3yabTAaTbI

MeranpeaMeTHbIC pe3yJbTaThl OCBOCHHS YYCOHOro IpeaMera «XHMHS» Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHMs BKIIOYAIOT:



. 3HAYUMBIE TSt (dbopmHpoBaHUs MHUPOBO33pPEHUS oOyyJarouuxcs
MEXIUCIUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIIEHAY4YHbIE  MOHATUSA,  OTpPa)Karollue
LEJIOCTHOCTh HaYyYHOM KapTHHBI MHUpa U CHEHU(PUKY METOJOB MO3HAHUSA, HCIOIb3YEMbIX B
€CTECTBEHHBIX HayKax (MaTepHsl, BEIIECTBO, SHEPI U, IBJICHUE, IPOLIECC, CUCTEMA, HAYUYHBIH
(akT, IpPUHLIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, UCCIeA0BaHUE, HAOII0IEHHE,
U3MEpPEHUe, IKCIIEPUMEHT U Jp.);

. YHUBEpCAJIbHbIE YyueOHble JeHCTBUA (ITO3HABATENbHbIE, KOMMYHHKATHUBHBIE,
peryisTUBHbIE), oOecneunBaromue QopMupoBaHue (YHKIMOHAIBHON TIPAMOTHOCTH U
COLIMAJIBHOM KOMIIETEHIIMU 00Yy4aroIMnXCs;

. CIOCOOHOCTh O0YYarOIIMXCS UCIOIb30BATh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yuyeOHblE NEHCTBHUA B MO3HABATEIHLHON U
COLIMAJIBHOM ITPAKTHUKE.

MeTaHpCI[MCTHBIC PE3YIIbTAThl OTPAXKAIOT OBJIAJCHUC YHHBCPCAJIbHBIMU y‘l€6HBIMI/I
IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIIATUBHBIMU HeﬁCTBHHMH.

OB.]'Ia)IeHI/Ie YHUBEPCAJIBHBIMHA y‘lCﬁHbIMI/I NNOo3HaBaTC¢JIbHBIMH HeﬁCTBHHMH:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

. CaMOCTOSITEILHO (OPMYJTHUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, BCECTOPOHHE
€e paccMaTpuBaTh;

. OTIPENENATh IEeNH JESATEIBHOCTH, 3ajJaBas IMapaMeTpbl W KPUTEPUU UX
JTOCTHXKEHUS, COOTHOCHTh PE3YJIbTaThl ICSITEIFHOCTH C TTOCTABICHHBIMU LIEIISIMHU;

. UCIIOJIB30BaTh IMPH OCBOCHWHM 3HAHWHN TPUEMBI JIOTHYECKOTO MBINIJICHUS —
BBIICIISITh  XapaKTepHbIE TPU3HAKU TOHATHH W  yCTaHABIMBaTh WX B3aWMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIOIIHUE MOHSITHS JJIs1 OOBSICHEHUS OTJSIbHBIX (DaKTOB U SBIICHUI;

. BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIIaCCU(UKAIIUN BEIIECTB U XUMHUCCKUX
peaKiuu;

. yCTAHABIMBATh MNPUYMHHO-CIICACTBEHHBIE CBA3M  MEXKIY  HM3y4yaeMbIMU
SIBIICHUSIMU,

. CTPOUTh JIOTMYECKHE pacCykAeHUs (MHIYKTUBHBIC, JI€NYKTUBHBIC, IO

AQHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pPacCCMaTPUBAEMBIX SIBICHUSX,
(bopMyITHPOBATH BHIBOJIBI M 3aKIIOUCHHS;

. MIPUMEHATh B MPOLECCE IMO3HAHUS HCHOJB3YEMbIE B XMMHUU CUMBOJWYECKHUE
(3HAaKOBBIC) MOJIENIH, MPEOOPa30BLIBATh MOJICIbHBIC IPEACTABICHUS — XHUMHUYCECKHH 3HAK
(cuMBOJI) d3JIeMEHTa, XUMH4YecKas ¢Gopmysia, ypaBHEHHE XUMHUYCCKOW pEaKIHH — IpHU
pellleHMH Y4eOHBIX TO3HABAaTENbHBIX W TPAKTUYECKUX 3aj]ay, MNPUMEHITh Ha3BaHHBIC
MO/JICJIbHBIC TIPEJCTABICHUS ISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3Y4Ya€MbIX BEIIECTB
Y XUMUYECKUX PEAKIIHI;

2) 0a30BblIe HCCIIEeI0BATEIbCKHE TEUCTBHUS:

. BJIaJIETh OCHOBAMHU METOJOB HAYYHOTO NO3HAHUA BEIIECTB M XHUMHUYECKUX
peaKuunii;
. dbopMynHUpOBATH 1ENH U 3aJa4H UCCIEAOBAHUS, UCIIOJIb30BATh OCTABICHHBIE U

CaMOCTOATCIIbHO C(l)OpMYJ'II/IpOBaHHI)Ie BOIIPOCBI B Ka4CCTBC HWHCTPYMCHTA IIO3HAHHUA H



OCHOBBI ISl (OPMHPOBAHUSl TUIOTE3bl IO MPOBEPKE MNPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUH;

. BJIAJETh HABBIKAMH CaMOCTOSTEJIBHOTO IUIAHUPOBAHUS W INPOBEICHUS
YUYEHMUYECKHX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HaOIIOAaTh 3a XOA0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pe3ysbTatT, GOPMYIHPOBAaTh 0OOOIIEHUS U BBIBOJbI
OTHOCHUTEJIBHO JOCTOBEPHOCTU PE3YJbTATOB HCCIEIOBAHUSA, COCTaBIATH OOOCHOBAHHBIM
OTYET O MPOJIeTaHHOH paboTe;

. npuoOperaTth OMNBIT YYEHUUYECKOM  HCCIENOBAaTEbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOHCKY
METOJOB PEIICHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METOIOB MO3HAHUS;

3) paboTa ¢ uHpopManmeii:

. OpUEHTUPOBATHCA B  PA3JIMYHBIX HCTOYHHMKAX WHOOpMaruu (HAy4IHO-
NOMYJISIPHAST JTUTEpAaTypa XUMHUYECKOTO COJCpPIKaHMS, CIPABOYHBIE TIOCOOMS, PECYPCHI
WHTCPHETA), aHAIM3UPOBATh WH(POPMAIMIO PA3IMYHBIX BHJIOB W (OPM MpECTaBICHUS,
KPUTHYECKHU OIICHHBATh €€ JJOCTOBEPHOCTh U HEITPOTUBOPEYHBOCTH;

. (GOopMyJIHpOBaTh 3aMpPOChl M NMPUMEHSATH PAa3JIMYHBIC METOIbI NMPU IOUCKE U
orbope wHpOpMAIUU, HEOOXOAUMOW JUISl BBIMOJTHCHHUS Y4YeOHBIX 3a7ad OMPEICICHHOTO
THUIIA;

. NpPHOOPETaTh OMBIT HCIOJB30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3INIHBIX IOUCKOBBIX CHCTEM;

. CaMOCTOSITEILHO ~ BBIOMPATh  ONTUMaJbHYIO  (OpMYy  TIPEICTaBICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH H JIP.);

. UCTIOJIh30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA MPHU pabOTe C XUMUIECKON
UHpOpPMAIUEH: TPUMEHSATh MEXIpPEAMETHbIE ((PU3NIECKHE M MaTeMaTUYeCKUE) 3HAKU U
CHUMBOJIBI, (OpMYJIbI, a00peBHATYpPHI, HOMEHKIIATYPY;

. UCTIOJh30BaTh W  MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJHUYECKHE  CPEICTBA
HaTJISTHOCTH.

OsJiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€CTBUAMM:

. 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOW TEMbI B XOJC JHAJIOTa W/HIU
JUCKYCCHH, BBICKa3bIBaTh HICH, (OPMYJIHMPOBATh CBOH MPCIIOKECHUS OTHOCHTEIBHO
BBITIOJIHEHHUS MPEIOKCHHOM 3a1a4H;

. BBICTYIIaTh C MPE3CHTAIMCH pe3yiIbTaTOB I103HABATEIBHON JIESITCIBHOCTH,
MOJIYYCHHBIX CaMOCTOSTEIIbHO WM COBMECTHO CO CBEPCTHHKAMH TIPU BBIMOJIHCHUU
XMMHYECKOTO 3KCIEPUMEHTa, MPAKTHYECKOM paboThl IO HCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEINECTB, peaju3allMd Y4eOHOro MpoeKTa, M (OPMYIUPOBATH BBHIBOJBI 110
pe3ysibTaTaM IPOBEICHHBIX HCCIICIOBAaHUKA IyTeM COIVIACOBAaHMS IMO3UIMHA B  XOJe
00CyXeHUS 1 OOMEHA MHEHHUSMH.

OBJ1aileHHe YHHBEPCAJIbHBIMU PEeryJATUBHBIMY eHCTBUAMU:

. CaMOCTOSITEIbHO IUJIAHUPOBaTh W OCYUIECTBIISITh CBOK) TO3HABATEIIBLHYIO
NeATEeNbHOCTD, ONpEess €€ e U 3aJa4i, KOHTPOJIUPOBATh U MO MEpPe HEOOXOJIUMOCTH
KOPPEKTUPOBATh TMpEAJIaraéMblii ajiropuT™M JEUCTBUUW MpU BBIMIOJIHEHUU YYEOHBIX U



UCCJEeI0BATENbCKUX 3aJa4, BbIOMpaTh HaubOosnee 3(PQPEeKTUBHBIA CHOCOO MX pEIIEHUS C
Y4ETOM MOJIYYEHHS] HOBBIX 3HAHUW O BEIIECTBAX U XUMUYECKUX PEAKIUX;

. OCYILECTBIIATh CAMOKOHTPOJIb CBOEH NEATENBHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IIpeameTHbBIE Pe3ybTAThI
10-i kaace

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHs» OTPaXKaroT:

. c(hOpPMUPOBAHHOCTh  MPEJCTABICHUH O  XUMHUYECKOW  COCTABIISIOINICH
€CTEeCTBEHHO-HAYYHONW KapTUHBI MUpPA, POJIM XUMUU B TIO3HAHUM SIBIICHUM NPUPOIBI, B
GbopMUPOBAaHUN MBIIIJIEHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH,
HEOOXOAUMOMN JJIsi pelieHus NPAKTUYEeCKUX 3a7a4 M OIKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U IIPUPOJIHON Ccpefie;

. BIAJICHUEe  CHCTEMOM  XUMUUYECKHUX  3HAHMH,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraOIINE MOHATHS (XUMHUYECKUM SJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aToMa,
MOJIEKYJIa, BaJICHTHOCTh, JJEKTPOOTPHUIATEILHOCTh, XUMHUYECKasl CBS3b, CTPYKTYpHas
dopmyna (pa3BepHyTas W COKpalleHHas), MOJIb, MOJISIpHAsh Macca, MOJIAPHBIM 00beM,
yIAEpOAHBIM  CKeNeT, (YHKIHOHAJIbHAS TpYMNa, pajJdKall, H30MEpUs, HN30MEPHI,
TOMOJIOTUYECKUNA  PSZ, TOMOJIOTH, YTJIEBOAOPOAbI, KHUCIOPOA M  a30TCOAEpKAIIUe
COEIMHEHUSI, MOHOMED, MTOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COETMHEHNA );
TEOPHUH M 3aKOHBI (TEOpUsl CTpOEHHsI opraHmyeckux BeuniectB A.M. ByrtnepoBa, 3akoH
COXpaHEHMs MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3BIK XUMUH;
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHHUS IPUUYMHHOCTA U CUCTEMHOCTH
XUMHYECKUX SIBICHUHU, (DAKTOIIOTHMYECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHUU H
0€30MacHOM HCTIOIb30BAHUN BAKHEUINIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NEeATENbHOCTU YEJIOBEKA;

. c(hOpPMHUPOBAHHOCTh YMEHMI BBISIBIATh XapaKTepHbIE MPU3HAKUA TOHITHH,
YCTaHaBIIMBaTh WX B3aUMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOIIUE MOHATUS MPHU ONKHCAHUU
COCTaBa, CTPOECHUS U NIPEBPALLICHUN OPTaHUYECKUX COCIMHEHN;

. c(hOpMHUPOBAHHOCTh YMEHHM HCIIONB30BATh XHUMHYECKYI0 CHUMBOJIMKY JIJIS
COCTaBIICHUS MOJEKYISAPHBIX W CTPYKTYpPHBIX (Pa3BEpHYTOH, COKpAIIeHHON) GopMy
OpraHUYECKUX BELIECTB W YPABHEHHM XUMHUYECKUX PEAKUUM, H3roTaBIMBATh MOJIEIU
MOJIEKYJ OPraHUYECKUX BEIIECTB JIJIsl UIUTIOCTPALIUM UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS;

. c(hOpMHUPOBAHHOCTh YMEHHMH YCTaHABIMBATH MPUHANICKHOCTh H3YUCHHBIX
OpPraHMYECKUX BEMIECTB IO WX COCTaBY M CTPOSHUIO K OMPEACIICHHOMY KJaccCy/Tpymie
COEeIMHEHU N (yraeBoaopoasl, KHUCIIOPOJ u a3o0TcojepKalime COEIMHEHUSI,
BBICOKOMOJIEKYJISIDHBIE ~ COCJIMHEHMs), JaBaThb WM Ha3BaHMs [0 CHUCTEMaTHYECKOM
nomenknatype (IUPAC), a Takke mTpUBOAWTH TPUBHAIBHBIE HA3BaHUS OTIACIBHBIX
OpraHUYEeCKUX BEUIECTB (3TWJICH, MPOMUJIEH, alleTUIICH, STUJICHIJIMKOJb, TJIHIEPHUH, (HEeHO,
dbopmanbaerui, ameTalbAeru]l, MypaBbUHAas KHUCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAs
KHCJIOTa, CTEapUHOBAs KUCIIOTA, TJII0K03a, PPyKTO3a, Kpaxmal, [eUIi0I03a, TJIUIINH);



. c(hOpMUPOBAHHOCTb YMEHHUSI OMNpPEAEisATh BHUJIBI XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJJMHAPHBIC U KPATHBIC);

. c(hOpPMUPOBAHHOCTh yMEHUS NPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemiecTB A.M. Bytneposa ayig 0ObsICHEHUs 3aBUCUMOCTH CBOMCTB BEIIECTB
OT X COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHUSI MaCcChl BEIIECTB;

. c(OpMHUPOBAHHOCTh YMEHUHN XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (HU3UUECKUE
U XMMHWYECKHUE CBOWCTBA TUIMUYHBIX MPEACTABUTENCH Pa3TUYHBIX KJIACCOB OPraHUYECKUX
BEIlleCTB (METaH, ATaH, ATUJIEH, MPOMNWICH, aleTuieH, Oyranuen-1,3, metmiOyTaauen-1,3,
O€H30J1, METAHOJ, ATAHOJ, STUJICHIJIMKOJIb, TTTUIEPHUH, (PEHOJI, alleTadbIAeT U], MypaBbUHAS U
YKCyCHasi KHCIIOTBI, TJIOKO3a, Kpaxmall, LEeJUII0JI03a, AaMUHOYKCYCHas KHUCJIOTa),
WUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXJY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUN C UCTIOIB30BaHUEM CTPYKTYPHBIX (hopMyT;

. c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh WCTOYHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HEedTh, MPUPOAHBIA Ta3, Yrojb), CHOCOOBI UX MEPepabOTKU U MPAKTUYECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

. c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHYECKUM
ypaBHEHHIM (Macchbl, 00beMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MJIM MPOJYKTa PEaKLUH 10
U3BECTHBIM Macce, 00beMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU MPOJYKTOB
peaKiumn);

. c(hOpMUPOBAHHOCTh YMEHUH BJIAJACTh CUCTEMOMN 3HAHUNM 00 OCHOBHBIX METOIaX
HAy4YHOT'O TII03HAHUS, HCIOJb3YyEMbIX B XUMUU IPU HM3YYCHUU BELIECTB U XUMHUYECKUX
ABJICHUN (HAONIOZEHUE, U3MEpEHHe, OKCIIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BATh
CUCTEMHbIE XHMHWYECKHE 3HAHUS [JI1 NPUHATHS PEUIEHUH B KOHKPETHBIX KU3HEHHBIX
CUTyalusiX, CBA3aHHBIX C BELIECTBAMU U UX TPUMEHECHHEM;

. c(hOpMHUPOBAHHOCTh YMEHUI COOJ0/IaTh MpaBWJIa TMOJIB30BAHUS XHUMHYECKOM
MOCYJION M JIabOpaTOPHBIM 00OpYAOBaHUEM, a TAKXKE MpaBUia OOpAICHHs C BEIICCTBAMH B
COOTBETCTBHUH C UHCTPYKIUSIMU IO BBIMOJTHEHUIO TA00OPATOPHBIX XUMUYECKUX OIBITOB;

. chOpMHUPOBAHHOCTh yYMEHHWI TUIAHUPOBATH W  BBIMOJHATh XUMHUYECKHIM
AKCHEPUMEHT (MPEBPAILECHHS] OPraHUYECKUX BELIECTB MPU HAarpeBaHUM, MOJTYyUYEHHE STUIICHA
U HU3YyYECHHE €ro CBOWCTB, KAUECTBEHHbIE PEAKIMM OPraHMYECKUX BEIIECTB, EHATYpalUs
O€JIKOB TIpU HArpEBaHUHU, [IBETHBIC PEAKIIMHN OCIKOB) B COOTBETCTBUH C MPABUIIAMU TEXHUKH
O6e3omacHOCTH TMpu OOpalieHuH C BEHIECTBAMU W Ja0OpPaTOPHBIM O0OpPYIOBAHHUEM,
MPEACTaBIATh PE3YIbTaThl XUMUYECKOTO SKCIEpUMEHTa B ¢GopMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIUil M (OPMYITHPOBATH BEIBOABI HA OCHOBE 3TUX PE3yJIbTaTOB;

. chOpMHUPOBAHHOCTh YMEHHUW KPUTUYECKH aHAIM3UPOBATh XHMUUYECKYIO
uH(pOPMAITNIO, TIONYYaeMyl0 M3 Pa3HBIX MCTOYHUKOB (CPEACTBA MAcCOBON HH(pOpMAIIHH,
UHTEPHET U JIp.);

. c(hOpMHUPOBAHHOCTh YMEHUM coOJII01aTh MpaBWJia  3KOJOTHUYECKHU
11eJIeCO00pa3HOT0 TOBEJACHUSI B OBITY M TPYAOBOH JEATEIBHOCTH B IENISAX COXPaHEHUS
CBOETO 3J0POBbSI U OKPYKAIOIIECH MPUPOJHOU CPEJibl, 0CO3HABATh OMACHOCTH BO3JICHUCTBUS
Ha JKUBBIE OPraHU3Mbl OMPEACICHHBIX OPTraHUYECKUX BEIIECTB, IOHUMAasi CMBICII MOKA3aTelIs
[IJIK, mosicHsATh Ha mpUMeEpax CIOCOObI YMEHBIIEHUS U MPEIOTBPAILCHUS UX BPEIHOTO
BO3JICMCTBUS HA OPraHU3M YEJIOBEKA;



. s 00ydJaromuXxcss ¢ OTPaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBBSI: yMEHHE
MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUYECKUX
SIBJICHU;

. VIS CHENBbIX ©  CcHaboBUASIIMX OOydYalOmIUXCS: YMEHHE HCIOJIb30BaTh
penbepHO-ToUeUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ni1s 3anucu XumMudeckux Gopmyi.

11-i kaace

[IpeamerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOmias W HeopraHuyeckas XuMUs»
OTpaXkaroT:

. chOpMUPOBAHHOCTh  MPEJACTABICHUN: O  XUMHUYECKOW  COCTaBJISIOINICH
€CTEeCTBEHHO-HAYUYHONW KAapTHHBI MUpPA, POJIM XUMUU B TIO3HAHUU SIBJICHUU TPUPOJBI, B
GbopMUPOBAaHUY MBIIIJIEHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH,
HEOOXOAUMOMN JJIsi pelieHus NPAKTUYEeCKUX 3a7a4 M OIKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 37I0POBbIO U MIPUPOJIHOM Ccpefie;

. BIAJICHUEC  CHCTEMOM  XUMHUUYECKHMX  3HAHUH,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArAIOIINE TOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE
opOWTamTd aTroMOB, HWOH, MOJIEKYJIa, MOJIb, MOJSPHBII 00BEM, BaJCHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTETICHh OKHCIICHUS, XUMHUYECKasl CBS3b (KOBAJICHTHAs, MOHHAS,
MeTaJUTM4ecKas, BOJAOPOJHAs), KPUCTAUIMYECKAs PEIICTKA, THUIbl XUMHUYECKUX PEaKIIHi,
pPacTBOp, DJIEKTPOIHUTHI, HEAIEKTPOIUTHI, AIEKTPOIUTHYECKAs AMCCOLUALNS, OKUCIUTEINb,
BOCCTAaHOBHTEIb, CKOPOCTh XHMHUYECKON peakIMH, XMMHYECKOE pPaBHOBECHE), TECOPUU H
3aKOHBI  (TEOpHUSl AJIEKTPOJIUTHUYECKOW Jucconuanuu, nepuoandeckuit 3akon JI.M.
MenpeneeBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXpPAaHEHMS M TpPEBpALICHUS
DHEPTrUU TPU XUMHYECKUX PEaKlUiX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUN S3bIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE MOHUMAHUS MPUUYNHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBICHUHU, (DAKTOIIOTHMUECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHUU H
0e30macHOM  HUCIOJIb30BAaHUHM  BAXKHEWIIWX HEOPTraHWYECKUX BEIIECTB B OBITY W
MPAKTUYECKON IeITeTbHOCTH YEJI0OBEKa;

. c(hOpMHUPOBAHHOCTh YMEHMH BBISBIIATH XapaKTepHbIE MPU3HAKUA TOHITHH,
YCTaHaBIIMBaTh WX B3aUMOCBSI3b, HCMOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPHU ONKHCAHUU
HEOPraHUYECKUX BEILIECTB U UX MPEBPAILICHUI;

. c(hOpMHUPOBAHHOCTh YMEHHM HCIIONB30BATh XHUMHYECKYI0 CHUMBOJIMKY JIJIS
coctaBiieHus (OPMYJT BEIIECTB W YPAaBHEHHM XMMHYECKUX PEaKIUH, CHCTEMATHUYECKYIO
Homenknatypy (IUPAC) u TpuBHanbHble HAa3BaHUSA OTAEIBHBIX HEOPTaHUYECKUX BEIIECTB
(yrapuslil ra3, yrjiekuciblil ra3, aMMUaK, raieHas U3BeCTh, HEralieHas U3BECTh, MUThEBas
coja, MUPHUT U JIp.);

. c(hOpMHUPOBAHHOCTh YMEHHUH OMpEEISITh BaJEHTHOCTh M CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHHUSX PA3IUYHOrO COCTaBa, BUJ XUMHUYECKOW CBS3U
(koBaneHTHAsl, HMOHHAs, METaJUIM4YecKas, BOJOPOJAHAs) B  COCAMHEHUSX,  THUI
KPUCTAJJTMYECKOW PpEIIETKH KOHKPETHOrO BelllecTBa (aTOMHAas, MOJEKYJspHas, HOHHas,
MEeTaJUTMYECKast), XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCTMHEHUM;

. c(hopMUPOBAHHOCTH YMEHUI YCTaHABIIUBATh MPUHAJJICKHOCTh
HEOPraHUYECKUX BEIECTB MO UX COCTAaBY K OMNpPEJEICHHOMY KJIACCY/TPyMIE COEIUHEHUM



(mpocThie BELIECTBAa — METAJUIBl M1 HEMETAJJIbI, OKCUbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE
TUAPOKCUBI, CON);

. c(OpMHPOBAHHOCTh YMEHUI PaCKpbIBaTh CMBICI Nepuoandeckoro 3akona .M.
MeHnneneeBa © J€MOHCTPUPOBAaTH €ro CHUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBbHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

. c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX JIEMEHTOB 1—4 nmepuonos Ilepuoandeckoi CHCTEMBI XUMUYECKUX 3JIEMEHTOB
J.U. MengaeneeBa, UCHONB3Yys MOHATHA «S-, P-, O- DSJICKTPOHHBIE OpPOUTAINY,
«QHEPreTUYECKUE YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUUYECKUX
JJIEMEHTOB M HUX COEIMHEHUW II0 IepuoxaM u rpynnaM Ilepuoamyeckoil cucTeMbl
xuMuueckux s1emeHToB .M. Menaeneena;

. chOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIUE
XUMUYECKUE CBOMCTBA HEOPraHMYECKMX BEIIECTB PA3IUYHBIX KIACCOB, NOATBEPXKAATh
CYILIECTBOBAHWE T€HETHYECKOW CBS3M MEXJIYy HEOPraHMYECKHMMU BEIIECTBAMHU C MOMOIIBIO
ypaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;

. c(OpPMHUPOBAHHOCTh YMEHHS KIacCU(DUIIMPOBATh XUMHUYECKHE PEaKUHUHU 10
pa3IUYHBIM MpU3HAKaM (YHUCTYy M COCTaBY pearupyroniux BEHIECTB, TEIJIOBOMY 3(deKTy
peakluy, WU3MEHEHUIO CTENEHeW OKHUCIEHHUS 3JIEMEHTOB, OOpaTUMOCTU PEaKIMH, YYaCTHIO
KaTaan3aTopa);

. c(OpPMHUPOBAHHOCTh YMEHHH COCTABJISATH YPAaBHEHHUS pPEaKUUW pazTuYHbIX
TUIIOB, TIOJIHBIE U COKpAIIEHHbIE YPABHEHUS peaKIMii MIOHHOTrO 0OMEHa, yUYUThIBasl YCIOBUS,
IPU KOTOPBIX 3TH PEAKUNUH UAYT 10 KOHLA;

. chOpPMHUPOBAHHOCTh  YMEHHMH  MPOBOJIUTH  PEAKIUH, MOJITBEPKAAIOIINE
KaueCTBEHHBIII COCTAaB pPAa3JIMUYHBIX HEOPraHWYECKUX BEIECTB, PACIIO3HABATH OIIBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTraHNYECKUX BEILIECTB;

. chOpPMHPOBAHHOCTh  YMEHUW  paCKphIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBHUTEINBHBIX PEAKIMH TMOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca STUX
peaKiuu;

. c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT PA3NUUHBIX (AKTOPOB; XapaKTep CMEIIEHUS XHUMHYECKOTO paBHOBECHUS B
3aBUCUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [latense);

. chOpPMHUPOBAHHOCTh yYMEHHM  XapaKTEepPU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXalme B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHUSI CEPHOM KHUCIOTHI, aMMHaKa, a TaKkKe
c(hOpMHUPOBAHHOCTh TPEACTABICHUN 00 OONMX HAyYHBIX MPUHIMIAX W IKOJIOTHYECKUX
npobyieMax XUMHUYECKOTI0 TPOU3BO/ICTBA;

. c(hOpPMHUPOBAHHOCTh yMEHUH TPOBOJIUTH BBIYUCICHHUS C MCIOJIb30BAaHUEM
MOHSATHS «MaccoBasl JOJi1 BeIleCTBA B PAacTBOPE», OOBEMHBIX OTHOIIECHHII Ta30B MpHU
XUMHUYECKUX PEaKIUAX, MAaCcChl BEIIECTBA MM 00bEeMa ra30B IO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WM O0BEMY OJHOTO M3 YyYacCTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIMJIOBOTO
sbdexTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHWS MAacChl BEIIECTB, MPEBPAIICHHUS H
COXpaHEHHUs YHEPTUH;

. c(hOpMUPOBAHHOCTh YMEHHUM COONIOJATh MpaBUia MOJIb30BAHUS XUMUYECKOU
MocyioM U J1abopaTOpHBIM 00OpPYAOBAaHUEM, a TAKXKE MpaBHIia OOPAILICHHS C BEIIECTBAMHU B
COOTBETCTBHUM C MHCTPYKIUSMHU MO BBIMOJHEHHUIO Ja00PATOPHBIX XUMUUYECKUX OTBITOB;



. c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U  BBINOJHATh XUMHUYECKHUI
HKCIIEPUMEHT  (pa3joK€HHE TEpPOKCHAAa BOAOPOJAa B MPUCYTCTBUU KaTajlu3aTopa,
OINpEJINICHHE CpPEelbl PACTBOPOB BEIIECTB C IOMOIIBIO YHHMBEPCAJIBHOTO HHIUKATOPA,
BIIMSHUE PA3IMYHBIX (DaKTOPOB HAa CKOPOCTh XUMHUYECKOW peakIuu, peakluu HOHHOTO
oOMeHa, KaueCTBEHHbIE pPEaKIMU Ha CcyibdaT-, kKapOoOHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHHUSI, PEIICHUE HKCIICPUMEHTANIBHBIX 3a7a4 1o TeMaM «Metamiel» u «HemeTtamis») B
COOTBETCTBUM C TpaBUJIaMU TEXHHKU OE€30MACHOCTU TpPHU OOpAIlleHUH C BEIIeCTBAMU U
J1a00paTOpHBIM 000PYIOBaHUEM, MPEJACTABIATh PE3yJIbTaThl XUMHUUYECKOTO SKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHHI COOTBETCTBYIOIIUX pPeaKIUi U (HOPMYIHPOBATH BHIBOALI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

. c(hOpMUPOBAHHOCTh YMEHHMM KPUTHYECKH AaHAJIU3UPOBATh XUMHYECKYIO
uH(OpMaIINIO, TOTYyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB (CpEICTBA MacCCOBOM KOMMYHHMKAIIHH,
UHTEPHET U Jp.);

. c(hOopMUPOBAHHOCTH YMEHUH coOJr01aTh npaBuia JKOJIOTUYECKHU
1eJIeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM JAESATENBHOCTH B LENSAX COXPAHECHUS
CBOETO 3/I0POBbSl U OKPYKAIOUIEH MPUPOIHOM Cpelibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBUS
Ha JKUBBIC OPraHW3MBI ONPEICIICHHBIX BEIIECTB, MOHMMAas cMmbica mnokazatens [1/K,
MOSICHATh Ha TpUMEpax CHocOoObl YMEHBIICHHS U TPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUS Ha OPTraHU3M YEJIOBEKa;

. JUIs. 00YYarolmuXcs C OTrPaHWYEHHBIMU BO3MOXKHOCTSMH 37I0POBBSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEUIECTB M XUMHUYECKUX
SIBJICHUH;

. JUISL  CHeTbIX MW ClIabOBUIAIMX OOYYaroOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEeUHYIO cucTeMy o0o3HaueHui JI. bpaitns mis 3anvcu XumMudeckux Gopmyi.

Conep:kanue y4eOHOIro npeamMera

10-i1 kiaace
OPTAHHUYECKASA XUMUS
TeopeTnueckue 0CHOBbI OPraHMYeCKO XUMHUH

[IpenmeT OpraHMYeCcKOM XUMHHM: €€ BO3HUKHOBECHHME, pPa3BUTHE U 3HAYCHHUE
B MOJIyYCHUHM HOBBIX BEIIECTB U MATEPHUATIOB. Teopusi CTPOCHUS OPraHUYECKUX COCAUHECHUU
A.M. bytnepoBa, ee OCHOBHbIE TIOJIOKEeHUSI. CTPYKTypHBIE (HOPMYJIBI OPTAHNYECKUX BEIIECTB.
['omonorus, n3omepusa. XUMHUYECKass CBA3b B OPraHMYECKUX COCIMHEHUAX — OAWHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o KilaccupuUKalMM OpraHMYeckux BemecTtB. HomeHkmarypa
OpraHUYECKUX COEJUMHEHMI (cucTeMaTuyeckas) W TPUBHAJIbBHBIE HAa3BaHMS BaKHEHIIUX
MPEICTABUTEIIEHN KIIACCOB OPTaHUYECKUX BEILIECTB.



DKCIIepUMEHTAIbHBIE METO/IbI M3YUEHHUS BEIIECTB U MX MPEBPALICHUI: 03HAKOMIICHHUE C
o0pa3naMu OpraHUYecKUX BEUIECTB U MaTepuallaMU Ha UX OCHOBE, MOACIUPOBAHUE MOJEKYI
OpPraHUYEeCKUX BEIIECTB, HAOMIOACHHE M OMHCAHHE JEMOHCTPAIMOHHBIX OMBITOB TIO
NPEBPAIICHUIO OpPTraHMYECKHX BEIIECTB NpU HarpeBaHuu (TUIaBleHHE, OOyIrIMBaHUE U
rOpeHue).

Yriaesoxopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHUA PsAA. MeTaH M 3TaH — NpOCTEHIIne
MPEACTaBUTENN AJIKAaHOB: (U3MYECKHUE M XUMUYECKHE CBOMCTBAa (peaklUMH 3aMElIeHHs U
rOpeHusl), HaX0KJIeHUEe B MPUPOJIE, OJYYCHHUE U IPUMEHEHHE.

ANKeHBI: coCTaB U CTpOCHUC, TOMOJIOTMYECKHUU pAA. OTHineH u MMpOIMUJICH —
HpOCTeﬁmHe NpCaACTABUTCIIN AJIKCHOB! (I)I/I?;I/I‘IGCKI/Ie U XHMMHYECKHME CBOMCTBA (peaKL[I/II/I
T'UAPpUpPOBAHUS, IT'AJIOTCHUPOBAHUA, TUAPATAIIMN, OKHUCIICHUA U HOJII/IMCpI/ISaLII/II/I), MOJIYHYCHUC U
IMPUMCHCHUC.

Ankanuensl: OytagueH-1,3 u MmetunOyTagueH-1,3: cTpoeHre, BAXKHEUIINE XUMUYECKHE
CBOMCTBa (peakius nojaumepusaiun). [lonydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psia. AleTWieH —
NPOCTEHIINI TpPEeACTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (HU3MYEeCKHe H XUMHUYECKUE
CBOICTBa (peakiuu TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THIPATAI[UU, TOPEHUS), TTOJIydeHUE U
pUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (Ppu3MyUecKkue M XUMUYECKHE CBOWMCTBA (peakiuu
rajOreHUpOBaHUsS W HUTPOBAHUA), MOJY4YEHUE U MpPUMEHEHHE. Tonyosd: cocraB, CTPOEHUE,
duznuecKkre 1 XUMUYECKUE CBOMCTBA (PEaKIMK rajlOreHUPOBAHMS M HUTPOBAHUSA ), TIOJTYYCHHE
U IpUMEHEHHE. TOKCMYHOCTH apeHOB. |'eHeTnueckas CBsI3b MEXKIY YIVIEBOJAOPOAAMH,
IIPUHAUJICKALMMH K Pa3JIMYHBIM KJlaccaM.

[TpupoaHbIe HICTOYHUKYU YTIIEBOAOPOAOB. [IpuponHblil Ta3 U monyTHBIE HE(PTSIHBIC Ta3kI.
Hedbts u ee mpoucxoxaenue. CrnocoObl miepepaOOTK HEPTH: TEPETOHKA, KPEKUHT
(TepMUYECKHiA, KaTaTUTHIeCKi), mupoau3. [IpoaykTsl mepepaboTku HepTH, MX TPUMEHEHUE
B ITPOMBITIUICHHOCTH U B OBITY. KaMeHHBIH yroiib U IPOYKTHI €T0 MepepadOTKH.

DKCNEpUMEHTAIIbHBIE METO/Ibl U3YUEHUS BEIIECTB U X MPEBPAILICHUN: 03HAKOMJIEHHE C
oOpasllaMu IJIaCTMAcC, KaydyKoB U pe3uHbl, kowiekmuu «HepTts» u  «Yromby,
MOJICTUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJAOB UM  TallOT€HONPOU3BOJHBIX, IPOBEJCHUE
MPAKTUYECKON pabOThI: MOJTYyYEHHE STUIICHA U U3YYEHHUE €r0 CBOWCTB.

PacuetHnnle 3a1aun.

Boluncnenuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, o0beMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA WJIM MPOJYKTa PEaKIMHU IO U3BECTHBIM Macce, 00beMy, KOJIHYECTBY
OJIHOT'O M3 MCXOJIHBIX BEIECTB WM MPOJYKTOB PEAKIIUN).



Kucaopoaconepskaniue opranudeckKue coeJMHHEHU

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METaHON W 3TAHOJ: CTpOeHUe, (PU3MYECKUE U
XUMHYECKUE CBOMCTBA (PEaKUMK ¢ aKTUBHBIMH METAJUIAMH, FaJOr€HOBOJOPOAaMH, TOPEHHE),
IpUMeHeHne. BoxopoaHbie CBA3M MEXAY MOJIEKYJIaMHM CIUPTOB. JleicTBUE MeTaHONa U
9TAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHble CHUPTHI. ODTWICHIJIMKOJIb W TIULEPUH: CTPOCHHUE, (u3myeckue u
XUMHYECKUE CBOMCTBA (B3aMMOJEHCTBHUE CO LIEIOYHBIMU METaNIAMU, KAYECTBEHHAsl PEaKIH s
Ha MHOroaTOMHblEe cnUpThl). [leficTBUe Ha opraHu3M dyesoBeka. [IpuMeHeHue rimiepruHa U
ATUJIEHTJINKOJIS.

@deHo: CTpoeHHe MOJEKYNbl, (PU3NYECKHe W XMMHUYECKHe CBOWCTBA. TOKCMYHOCTH
¢denona. [Ipumenenue penona.

Anpnerunpl U KeToHbL. Dopmanbieruja, ameTalbJeTull: CTpoeHue, (Quzmveckue wu
XUMHUYECKHE CBONCTBA (pPEakIMU OKHUCJICHUS U BOCCTAHOBJICHHS, Kaue€CTBEHHBIC PEAKIIUH),
MOJIy4Y€HHUE U MPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/elibHble KapOOHOBbIE KHCIOThL. MypaBbHHAasT W YKCyCHas
KUCJIOTBI: CTpOE€HHE, (U3NYECKHEe U XMMHUYECKHE CBOICTBa (CBOicTBa, oOmue i Kiacca
KUCJIOT, peakiusi 3TepuduKanuu), NojayyeHue u npumeHeHue. CreapuHOBas M OJICMHOBAs
KUCJIOTBl KaK IPeJCTaBUTENM BBICIIMX KapOOHOBBIX KHUCJIOT. MbUIa Kak COJM BBICHIMX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHbie 23GUPBI KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCJIOT. [ HApON3 CIOKHBIX 3(DHUPOB.
Kupsl. ['maponus xupos. [Ipumenenue sxupoB. brosiorndyeckas poJib )KUPOB.

YrneBoapl: cocTaB, Kiaccuukamus yriieBojoB (MOHO-, IU- W TOJHCAXapHIIbl).
I'mroko3a — mpocremmii MoOHOCaxapul: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI, (DU3nYecKue u
XUMHUYECKHE CBOMCTBa (B3aumojeincTBue ¢ rugapokcuaom menu(ll), oxkucienne aMmMuadyHbIM
pactBopoM oOkcuma cepedpa(l), BoccTaHoBIeHHE, OpOKCHHE TJIIOKO3bI), HAXOXKJICHUE B
pUpoJie, MPUMEHEHUE, OnoJiorudeckas poiab. @orocuHTe3. DpykTo3a KaK U30MEP TITHOKO3HI.

Kpaxman u nennrono3a kak npupoHbie noaumepsl. CTpoeHUe Kpaxmalia U [eJUTI0I03bI.
du3nyuecKkrue U XMMHUYECKHE CBOMCTBA KpaxMalia (TUAPOIN3, KAYECTBEHHAS pEAKLUs C HOJI0M).

DKCIEpUMEHTAIIbHBIE METOJIbl U3YyUYEHHUS] BEUIECTB W WX IPEBPAIICHHI: MPOBEICHUE,
HAOJFOICHUE W OINKCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CHHPTOB, Ka4eCTBEHHBIC
peaKIMu OJHOATOMHBIX CIUPTOB (OKHUcieHue 3TaHosia okcugoM meau(ll)), MHOroaTOMHBIX
CupTOB (B3auMojieicTBUE TiulepuHa ¢ ruapokcugom meau(ll)), anpaerunoB (okucieHue
aMMHa4HbIM pacTBOpoM okcuaa cepeodpa(l) um runpoxcunom wmenu(ll), B3aumoneiictBue
KpaxMajia ¢ HOJ0M), MPOBEJICHHE MPAKTUYECKOW paboThl: CBOICTBA pacTBOpa YKCYCHOMU
KHCJIOTHI.

PacuetHnle 3a1aun.



Bbrunciiennss mo ypaBHEHMIO XMMHUYECKOW peakluu (Macchl, 00beMa, KOJUYeCTBa
MCXOJHOTO BELIECTBAa WJIM MPOAYKTa pPeakUuy MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB UM MIPOJYKTOB PEAKIUN).

AzoTcoaepxalire OpraHuuyecKiue COeIMHEHNU.

AMUHOKHUCIIOTBI KakK aM@oOTepHble OpraHuyeckue coeauHeHus. Pusznueckue Hu
XMMHYECKHUE CBOMCTBA AMHHOKHMCIOT (Ha MpUMEpe TIauluHa). buonoruueckoe 3HayeHUE
aMHUHOKHUCNOT. [lenTuasl.

benku xak npupoaHbIE BHICOKOMOJIEKYJIAPHBIE COeUHEHUA. [lepBuuHas, BTOpuyHas u
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCJIKOB: TUIPOJIU3, JEHATyparus,
KaueCTBEHHBIE PEaKIUKi Ha OCIJIKH.

DKCTIEpPUMEHTAJILHBIE METOJIBI U3YYCHUS BEIICCTB U MX NMPEBPAIICHUIA: HAOIIOICHNE U
OIMCAaHKWE JICMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIlMs OCJIKOB IPU HArpeBaHWH, IBETHHIC
peakiuu OCKOB.

BbicokoMoJieky IsipHbIe COeUHEHNSs

OCHOBHBIEC TIOHSTHS XHUMHU BBICOKOMOJICKYJIAPHBIX COG,ZIPIHGHPIﬁ: MOHOMCp, ITIOJIUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPpHU3ALUHU, CPCOHAA MOJICKYJIIpHAs Macca. OcHOBHBIE
MCTOObI CHHTC3a BBICOKOMOJICKYJIAPHBIX COG,III/IHGHI/Iﬁ — I[MOJIMMCPU3alIA U ITOJIMKOHACHCAITHA.

3KCH€pI/IMGHTaJILHBIC MCTOABI U3YUYCHUA BCUICCTB U UX HpCBpaI[IGHI/Iﬁl O3HAaKOMJICHHUC C
O6p&3HaMI/I MpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC, KAYIYKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzamus MeXNpeIMETHBIX CBSI3€M MPU WM3YYEHUU OpraHudeckor xumuu B 10-M
KJIACcCe OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TOHATHM, SIBISIFOLIMXCSA CUCTEMHBIMU JUISI OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4YHOI'0 IIUKJIA.

OO01mue ecTeCTBEeHHO-HAYUYHBIC TOHSTHS: SBJICHUE, HAYYHBIH (haKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHHTE3, KiIaccuuKkamus, TEPHOJIUYHOCTh, HAONIOJACHUE, HW3MEpPEHUE,
AKCIEPUMEHT, MOJICJIUPOBAHUE.

®dusuka: MaTtepusi, SHEpPrus, Macca, aToM, OJJIEKTPOH, MOJICKyja, JHEPreTUYECKUU
YPOBEHB, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSHUE BEIECTBA, (PU3NUCCKHE BEIIMYHHBI U
€JIMHUITBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouochepa, oOMEH BELIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHbIE BelllecTBa (O€JKHU, YTIeBObI, )KUPbI, (HEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPO/bI, TOJE3HBIE HCKOMAEMbIE, TOILIUBO, PECYPCHI.



TexHomorus: MMUIICBBIC TIPOAYKTBI, OCHOBBI PpPAlMOHAJIBHOTO IIMTAHHA, MOIOIIHC
CpeacTtBa, JICKAPCTBCHHBIC W KOCMCETUUCCKUC IPCIapaTbl, MAaTCPUATIbl U3 MCKYCCTBCHHBIX H
CHHTCTHYCCKHUX BOJOKOH.

11-# knace
OBIIIASA N HEOPTAHUYECKAS XUMUSA
TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKUI 3ieMeHT. AToM. Sapo aroma, H30TOIbI. DJEKTPOHHAs 000J0YKa.
DHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIC OpOUTaiH, S-, P-, d-31eMenTsl. OcOOCHHOCTH
pacnpeiesieHus: 3JIEKTPOHOB MO0 OPOUTANIAM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOoHHAsI KOH(PUTYpaIus aTOMOB.

[lepuonnueckuit 3akoH W Ileproamueckas cucrteMa XUMHUYECKUX 3yeMeHToB J[.M.
MengeneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa W IleproanyuecKkol CHUCTEMBI XUMHUUYECKHX
sanemeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEN CTPOECHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOWCTB XUMHUYECKHX DJEMEHTOB M O0pa3yeMbIX HMH IPOCTBIX W CJIOXKHBIX
BEILIECTB M0 rpyniaM 1 nepuogaM. 3JHa4eHHEe MEPUOANYECKOT0 3aKOHA B Pa3BUTUM HAYKH.

Crtpoenne BemlecTBa. XUMHUYECKas CBs3b. BuIbl XuMudeckod cBsizu (KOBaJeHTHas
HENoJIIpHAsl U TMOJISIpHAsl, HOHHAsA, MeTaJulnueckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
XUMHYECKOU CBsI3M (OOMEHHBIN U JOHOPHO-aKUENTOpHbIN). Bogoponnas cBsi3bs. BaneHTHOCTD.
DnekTpooTpuliaTebHOCTh. CTenenb okucieHus. IoHbI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MTOCTOSIHCTBA COCTaBa
BelleCTBA. THUMbl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIA
KPUCTAJTMYECKON PELICTKH.

[lonsTe o gucnepcHBIX cHcTeMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpPbl. MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE.

Knaccudukanuss Heopranmdeckux coeauHeHuil. HomeHkmaTypa HeOpraHUYEeCKUX
BEIIECTB. ['eHeTHYeCKass CBS3b HEOPraHMYECKUX BELIECTB, NMPUHAMICKAINIUX K Pa3IUYHbIM
KJIACCaM.

Xumuueckast peaknus. Krmaccudukainus XUMHUYECKUX PEaKIUid B HEOPTaHUYECKON H
OpraHUYeCKOM XHUMHHU. 3aKOH COXPAaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUA W
MPEBPALIECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiluu, €€ 3aBUCUMOCTh OT pasziuyHbIX (hakTopoB. OOpaTUMbIC PEaAKIIHNH.
XumMudeckoe paBHoBecue. DakToOpbl, BIUAIOMIME HA COCTOSTHHE XUMHYECKOTO PaBHOBECHSI.
[Tpunumn Jle [atense.



Onexkrponutnyeckas auccounanus. CuiapHble U ciaadble 3IeKTpoauThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KUCIIAsl, HEUTpaJbHasl, IEJI0YHAsL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC pcaKkuuu.

OKCIIEpUMEHTAIIBHBIE METOABl U3YUEHUSI BEIIECTB U MX MPEBPALICHUM: TEMOHCTPALIU
tabiun «llepuoanueckas cucrema xumudeckux snemeHtoB .M. MenpaeneeBa», u3yueHue
MoJielied KPUCTAUNIMYECKUX PEIIETOK, HaOJII0JIEHHEe W ONHMCAHME JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3joKEHUE MEPOKCHAA BOJOPOAA B IPUCYTCTBHM KaTalau3aTopa,
OIPENEIIEHUE CPEBI PACTBOPOB BELIECTB C MTOMOIIBIO YHUBEPCAIBHOIO UHIUKATOPA, PEAKLIUU
MOHHOTO OOMEHa), POBEJEHUE MPAKTUUYECKON paboThl «BnusHue pa3zanyHbix (pakTopoB Ha
CKOpPOCTh XMMUYECKOHN PEaAKLUN».

PacueTtHblie 3agaun.

PacueTrsr mo YpPaBHCHUAM XHMMHUUYCCKHUX peaKHHﬁ, B TOM YHCJIC TCPMOXHMMHYCCKHC
pacucCThl, paCdYCThI C UCIIOJIB30BAHHUCM IMTOHATHA «MACCOBAA OOJISA BCUICCTBA.

Heopranuueckast xumMus

Hemerannel. Ilonoxxkenue HemetamwioB B Ileproandeckoid cuCTEME XUMHUYECKUX
anemenToB JI.M. MenaeneeBa U OCOOCHHOCTH CTpPOEHHUS aTOMOB. (DU3MYECKHE CBOMCTBA
HEMETAJJIOB. AJIJTOTpONHS HEMETa/lIoB (Ha mpuMepe Kuciopoaa, cepbl, dochopa wu

yraepoa).

XHUMHUYECKHE CBOMCTBAa BaKHEHITMX HEMETAJJIOB (TaJIOT€HOB, cephl, a3oTa, (ocdopa,
yriaepoja W KPEeMHHS) W UX COSAUHEHHMH (OKCHIIOB, KHCIIOPOJCOJASPKAIINX KHUCIIOT,
BOJIOPOJIHBIX COCTMHEHUM ).

[IprmMeHeHne BaXXHEMIINX HEMETAJIJIOB U UX COCTMHECHUU.

Mertamisl. [lonoxxenne metamios B Ilepuoanueckor cUCTEME XUMHUYECKUX 3JIEMEHTOB
H.U. MengeneeBa. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX O000JOYEK AaTOMOB METAJUIOB.
O6mme ¢usnueckne cBoiicTBa MeTaioB. CIIaBbl METAUIOB. DJIEKTPOXUMHUYECKUN PsT
HaNpsHKEHUW METaJIJIOB.

XUMUYECKHE CBOWCTBA BaXKHEWUIIMX METAJJIOB (HATPHM, KaJlWi, KaJbIUW, MarHuu,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHCHUM.

OO6urue crocoObl nonyyeHus MetamioB. [[puMeHeHrne MeTalIOB B OBITY U TEXHHKE.

OKCIMEPUMEHTAIBHBIE METOJbl W3YyYE€HUS BEIIECTB M MX NPEBPALLCHUN: H3YUYEHHUE
KoJuleKIMM «MeTalbl U CIUIaBbl», 00pas3loB HEMETAIJIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4, HaOJIOJICHME U OINUCAaHHE JIEMOHCTPALIMOHHBIX M  JIaOOPATOPHBIX  OIBITOB
(B3aumoeiicTBUE THAPOKCHIA ATIOMUHUSL C PACTBOPAMHU KHUCJIOT U IIEJIOYEH, KaueCTBEHHBIE
pEeaKIMu Ha KaTHOHBI METAJIJIOB).



PacueTHbIe 3a7aumn.

PacueTsl Macchl BelecTBa WM 00beMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YyYaCTBYIOLIMX B PEAKLMHU BELIECTB, pacueTbl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA 1 JKU3Hb

Ponp xumum B oOeCmEUYeHHM JKOJOTHUECKOM, DHEPreTUYecKO U  MHUIIEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O Hay4YHBIX METOJaX TMO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIHM.

HpeIICTaBJICHI/ISI 00 O6IJ_[I/IX HAaYYHBIX [IMPUHOUIIAX MTPOMBINIJIICHHOTO IIOJIYUYCHUA
Ba)KHEUIIIMX BCIICCTB.

YenoBek B MUPC BCHICCTB WU MATCPHUAJIOB!: Ba)KHCHIIIME CTPOUTCIIBHBIC MATCpPUAJIHI,
KOHCTPYKIOMOHHBIC MaTCpHaJIbl, KPACKH, CTCKJIO, KECpaMHKad, MATCPHUAJIbl AJIA SJICKTPOHHKH,
HaHOMATCpHaJIbl, OPraHNYICCKHUC U MUHCPAJIbHBIC y1106peH1/151.

XuMus u 3A0POBBC YCIOBCKA: IIpaBUJIda HCIIOJIb30BaHUA JICKAPCTBCHHBLIX ITPCIIApPaATOB,
IMpaBUJIa 0e3011acHOI0 MUCIIOJIb30BAHUS IMpCIiapaToB OBITOBOM XUMHHU B HOBCCI[HCBHOﬁ KHN3HU.

MG)KHPGILMGTHLIG CBA3U.

PeaJII/IBaIII/I}I MCIKIIPCAMCTHBIX CBA3EH IIpu U3y4CHHUH O6Hl€l>i )41 HGOpFaHH"ICCKOfI XUMHHU
B 11-m Kiacce OCYIICCTBILACTCA YCPC3 HCIIOJIB30BAHHC KakK O6H_II/IX CCTCCTBCHHO-HAYYHbIX
HOHHTHﬁ, TaK H HOHHTHﬁ, ABIAIOIMUXCA CHCTCMHBIMHM  OJIs1  OTACJIBHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O IUKIJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAy4YHBIA (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, Kiaccuukamusi, TMEePUOJAUYHOCTh,  HAONIOJACHHE,  DKCIIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, SABJICHUE.

®usnka: Matepusi, SHEPrus, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOII,
PaANOAaKTHBHOCTH, MOJIEKYJIA, SHEPTE€TUUECKUI YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe
COCTOSIHHE BEIECTBA, (PU3NYECKUE BETUIMHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorusi: knetrka, opraHus3M, 3KOCUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BELIECTB B OpPraHU3ME.

I'eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, MTOJIE3HBIE UCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XHUMHYCCKasd IMPOMBIIIIJIICHHOCTD, MCTAJLIIYPIrus, IMpONU3BOJACTBO
CTPOUTCIIBHBIX MaTcpuaaiosB, CEIbCKOXO03IHCTBEHHOE IMpOn3BOACTBO, numeBast
IIPOMBIIIJICHHOCTD, Q)apMaHeBTquCKaH IMPOMBINIJIICHHOCTh, IMPOHU3BOACTBO KOCMCTHYCCKHUX



npenaparoB, IPOU3BOACTBO KOHCTPYKIIHMOHHBIX MaTCpHUAIOB, 3JICKTPOHHAA ITPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHMH.
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