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MOACHUTENbHAA 3AMUCKA
Mporpamma no xumum Ha yposHe cpesHero o6Liero 06pazoBaHus paspaboTaHa Ha OCHOBE depnepanbHOro 3aKoHa ot
29.12.2012 Ne 273-®d3 «0O6 obpasosaHum B Poccuiickoi depnepaunn», TpeboBaHUit K pesynbTaTam ocBOeHUA dpeaepanbHoil
obpaszosaTenbHON NPOrpammbi cpeHero o6LLero obpasosaHua (POMM COO), npeacrasneHHbIx B PesepanbHOM
rocyaapcTeeHHOM o6pasosatenbHom ctaHaapte COO, ¢ yudTom KoHUENLuM npenogasaHus yue6Horo npeameTa «Xumua» 8
06pasoBaTenbHbIX opraHusauumax Poccuiickoit Peaepaimm, peanunsylowmx oCHOBHble 06pasoBaTeibHble NPorpamMmbl, U
OCHOBHbIX NO/IOXKEeHMIN «CTpaTerun passuTna BoCNUTaHua B Poccuiickoii ®epepaumm Ha nepuog, 4o 2025 roga» (PacnopskeH ne

lMpasutenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHoBy noaxof0B K paspaboTke Nporpammbl No XMMuu, K onpeaeneHunio obuuer ctpaternm obyyeHns, BOCMMUTaHUA U Pa3BUTNA
obyyalowmxca cpeactsamm yyebHoro npegmeta «Xumua» ana 10-11 knaccoe Ha 6a3oBom YPOBHe COCTaBU/IN KOHLLeNTya/ibHble
nonoxexHma ®roC COO o B3anmoobycnoBAEHHOCTH Lenen, cogepxaHus, pesynbtatos obyyeHuns u TpebosBaHmi K YPOBHIO

NOAroToBKM BblINYCKHUKOB.

Xnummnyeckoe 06pa3oBaHue, Nony4aemoe BbiMyCKHUKaMM 06Le06pa3oBaTeNbHOI OpraHusaumu, ABnseTca HeoTbeM1IeMoi
4aCTbio UX 06Pa30BAHHOCTU. OHO CAYXKWT 3aBEPLUAIOLMM STaNOM PeanusaLum Ha COOTBETCTBYHOLLEM emy 6a30BOM YPOBHe
KNHO4€BbIX LIEHHOCTEe, NPUCYLLLUX LLeIOCTHOM CUCTEME XMMUYECKOTo 06pasoBaHmMaA. ITU LLeHHOCTM KacaloTca NO3HaHUA 3aKOHOB
NpUpPoOAbl, POPMUPOBAHMA MUPOBO33PEHUS U 0BLLEIN KYNIbTYPbl YENOBEKA, @ TAKMKE IKOIOrMYECKM 060CHOBAHHOIO OTHOLEHMSA K
CBOEMY 3,0pOBbIO M NPUPOAHON cpefe. PeanunsyeTca xummyeckoe obpas3oBaHmne obyyaroLMxca Ha ypoBHE CpeAHero obLLero
obpasosaHua cpescTBamMm yuebHOro npeameTa «Xummua, cogepyaHue N NOCTPOEHNe KOTOPOro onpeaeneHbl B nporpamme no
XMMWUM C y4ETOM CNELUPUKN HAYKM XMMUK, €€ 3HaUEHNA B NO3HAHMM NPUPOLbI U B MAaTePUaNbHOM HU3HM 0BLLECTBA, @ TAKKE C
Y4ETOM 06X Lienelt M NPUHLMMOB, XapaKTepu3yIoLLMX COBPEMEHHOE COCTOAHME CUCTEMbI cpeaHero obwero obpasoBaHus B

Poccuiickoit degepaunn.

Xumusa Kak anemeHT CUCTEMbI €CTECTBEHHbIX HAYK UrpaeT OCO6y}0 POJib B COBpEMeHHOl‘/ﬁ unsmninsauun, B Co3gaHumum HOBOW 6a3bl
MaTepmaanoﬁ KynbTypbl. OHa BHOCUT CBOM BKa1a4 B (bOpMMpOBaHMe pPaLnOHa/IbHOINro Hay4yHOro mbllineHus, B co3gaHue
Lle/IOCTHOro npeacraBaeHmsa ob OKpyXKatolem Mupe Kak o eauHcTee Nnpupoabl U YenoBeka, KOoTOpOe d)OpMMpVETCﬂ B XMUMUN Ha
OCHOBE NOHMMaHUA BeLLEeCTBEeHHOro COCTaBa OKpyXatolwero mmpa, 0CoO3HaHUA B3aMMOCBA3U MeXay CTPOeHUeM BeLlecTB, Ux

CBOMCTBAMM U BO3MOKHbIMU 0613CTAMM npumeHeHuA.



TecHo B3aMMoeNCTBYA C APYTMMM eCTECTBEHHBIMU HayKaMM, XMMUA CTala HEOTbEM/IEMOI YaCTbio MUPOBOIA Ky/IbTYpbI,
HeobX0o4MMbIM YCNOBUEM YCTELIHOTO TPYAA M MU3HW KaXJ0ro YneHa oblectsa. CoBpemMeHHasn XMMMs Kak HayKa
Co3nfaTenbHasn, Kak HayKa BbICOKMX TEXHONOMMIA HanpasaeHa Ha peleHure rnobanbHbix Npobaem ycToMuMBOro passnuTua
He/N0BeYecTBa — CbiPbEBOIA, SHEPreTUUECKOW, MULLEBOM, IKONOrMYEcKoi 6e30MacHOCTH U OXPaHbl 34,0POBbA.

B cooTBeTCTBUM C OBLMMU LEeNaMM 1 NPUHLMNAMK cpeHero obLero obpasoBaHuA cogepiKaHme npeameTa «Xummar» (10-11
Knaccbl, 6a30Bblil ypoBeHb U3YyUeHMA) OPUEHTUPOBAHO NPEUMYLLECTBEHHO Ha 06LEeKyNbTYpPHYIO NOATOTOBKY 0byyYaloLmMxca,
HeobxoanMmyo UM ANA BbIPaBOTKU MUPOBO33pPEeHUYECKMX OPUEHTUPOB, YCMNEeLWHOro BKAKYEHUA B }U3Hb COLlMYMA, NPOAO/IKEH UA
obpa3oBaHNA B pa3iMuHbIX 061aCTAX, He CBA3aHHbIX HernocpeacTBEHHO C XUMUEN,

Cocrasnaowmmm npeamerta «Xumua» ABNAIOTCA 6a30Bble Kypcbl — «OpraHudYeckas Xummna» 1 «06Las U HeopraHYecKas
XMMUA», OCHOBHbIM KOMMOHEHTOM COAEPKaHNA KOTOPbIX ABNAIOTCA OCHOBbI 6330BOIM HaYKW: cCUCTEMa 3HaHWUIA No
HEOpraHM4eckoi XUmmnu (C BKAKOUEHUEM 3HAHUI U3 06LLEIA XUMMM) M OPraHUYECKOM XUMKUU. DOPMUPOBAHME AaHHOI CUCTEMBb!
3HaHMI NPK U3y4eHUn NpeameTa obecrneynBaeT BO3MOXKHOCTb PACCMOTPEHMUS BCErO MHOroo6pa3us BELLECTB Ha OCHOBE 0BLLMX

MOHATUIA, 3aKOHOB U TEOPUIN XUMUM.

CTpyKTypa coaepaHua Kypcos — «OpraHudeckas xummusa» u «O6LIaa 1 HEOPraHUYEcKasn XMMUA» COOPMMPOBaAHa B nporpamme
MO XMMNKN Ha OCHOBE CUCTEMHOIO NOAX0Aa K U3y4eHuto yuebHOro matepmana u obycaoBaeHa CTopuyeck 060CHOBaHHbIM
PasBMTUEM 3HaHWIA Ha onpeaenéHHbIX TEOPEeTUYECKMX YPOBHAX. TaK, B KypCe OpraHMYecKoi XMMUM BELLLEeCTBa
PacCMaTpPMBAlOTCA Ha YPOBHE K/IaCCMYECKON TEOPUU CTPOEHUS OPraHMUYECKUX COeAMHEHWNIA, @ TaKXKe Ha YPOBHeE
CTEPEOXMMUHECKUNX U 3/TEKTPOHHbIX NpeLCTaB/eHMI O CTPOeHUU BelecTB. CBegeHna 06 n3yyaemMbix B Kypce BelllecTsax J4aroTca
B Pa3BUTWK — OT YI/1€BOL0POLOB [0 CI0XKHbIX BUONOrMYECKN aKTUBHBIX CORAUHEHWNIA. B Kypce OpraHMuYeckoin XMMnUM NoayyaioT
pasBuTMe chOPMMPOBAHHbIE Ha YPOBHE OCHOBHOIO 06LLEero 06pa3oBaHWA NePBOHaYasIbHbIE NPEACTAaBAEHMS O XMMMUYECKO
CBA3M, KNAaCCUUKALIMOHHBIX NPU3HAKaX BELLLECTB, 3aBUCMMOCTM CBOMCTB BELLLECTB OT UX CTPOEHMUSA, O XMMUYECKO peakLmi.

MNog HoBbIM yrnom 3peHusa B npegmete «Xumua» 6a3oBoro YPOBHA pacCMaTpunBaeTCA M3y'~IEHHbIﬁ Ha ypoBHe OCHOBHOIO OGLLI,EFO
O6pa3OBaHMﬂ TeopeTnyecKuin maTtepuan n (I)aKTOﬂOFM‘-IECKMe ceBegeHunA o BellecTBax “ XUMUYECKOMN peakuuun. Tak, B 4aCTHOCTW,
B Kypce «06u1,a$| M HeopraHn4yeckaa Xxmmma» O6y‘-lal-0LLI,MMCFI npenocraBaAeTca BO3SMOXHOCTb OCO3HATb 3Ha4veHue



nepruoAnYecKoro 3akoHa c obLeTeopeTMHECKMX U METOL0/I0TMUECKUX MO3ULLMIA, FY6Ke NOHATb UCTOPUYECKOE U3MEHEHMe
$YHKUMIA 3TOro 3aKoHa — oT 0606LatoLLeit 40 06bACHAIOLLEN U NPOTHO3UPYIOLLEI.

EAnHas cuctema 3HaHMii 0 BaxKHeMLIMX BELLECTBaX, UX COCTaBe, CTPOEHMM, CBOMCTBAX M MPUMEHEHUN, @ TAKKE O XMMUYECKNX
PeaKuuAx, NX CyLLLHOCTU U 3aKOHOMEPHOCTAX NPOoTeKaHUA gononaHaeTca B Kypcax 10 1 11 Knaccos anemeHTaMu cogepraHus,
MUMEIOLLMMUN KYNbTYPOOTMYECKUI U NPUKNALHOM XapaKTep. ITM 3HaHUA CNocobCTBYIOT MOHUMaHMUIO B3aMMOCBA3N XUMUN C
APYrMMKU HayKamu, pacKkpblBatoT €€ po/ib B NO3HaBaTe/IbHOM M NPaKTUYECKOWN AeATe/IbHOCTH YeoBeKa, CNoCcoBCTBYOT
BOCMUTaHMIO YBAXKEHMA K NpoLLeccy TBOpYECTBa B 061aCTh TEOPUM U NPAKTUYECKUX NPUNOMKEHUI XUMUK, MTOMOTaOT

BbIMYCKHUKY OPUEHTUPOBATLCA B OOLLLECTBEHHO M JIMMHOCTHO 3HAYMMbIX MPo6iemax, CBA3aHHbIX C XUMUEN, KPUTUUECKM
OCMbIC/IMBATb MHPOPMALIMIO U MPUMEHATb €€ 417 NONOJIHEHNA 3HAHWIA, PeLLeHUA MHTENNEKTYaIbHbIX U SKCNE PUMEHTaIbHbIX
nccneposatenbCcKux 3agay. B uenom cogeprkaHue yuebHoro npegmeta «Xumma» 4aHHOIO YPOBHA U3Y4EeHUA OPUEHTUPOBAHO Ha
popmupoBaHme y obyyatoLMXCA MUPOBO33PEHYECKO OCHOBbI A8 NOHUMaHUA GUNOCOPCKUX UAEH, TAKUX KaK: MaTepuanbHO e
€AMHCTBO HEOPraHUYeCcKoro 1 opraHMYecKoro mmpa, obyc/i10BNeHHOCTb CBOMCTB BELLLECTB MX COCTaBOM U CTPOEHUEM,
MO3HaBaeMOCTb MPUPOAHbIX ABAEHUI NYTEM SKCNEPUMEHTA U PeLUEHUA NPOTUBOPLUNA MEKAY HOBbIMU paKTaMm U
TeopeTUu4eCKUMM NpeanocbiIkamMu, 0CO3HaHUe PoJii XMMUK B PELUEHUM IKONIOrMYECKUX Npobaem, a Takke npobaem
cbepexeHna sHepreTUYECKUX PECYPCOB, CbiPbA, CO34aHMA HOBbLIX TEXHOMOMMIA U MaTepnanoB.

B nnaHe pelseHnA 3aa4 BOCMUTaHWSA, Pa3BUTUA U COLMANM3aLMm 0byyaloLWmMXCa NPUHATbIE MPOrPaMMOiA MO XMMMUU NOAXOAbI K
onpeAeneHuio Co4epKaHNA U NOCTPOEHNA NpegMeTa NPeaycMaTpUBatoT opMUpPOBaHME YHUBEPCAbHbIX YU4EeBHbIX AeNCTBUIA,
UMetoLLMX Ba30BOe 3HaYEeHWe ANA PA3ANYHbBIX BUAOB AeATeNbHOCTU: pelleHma Npobaem, NomMcKa, aHanmsa n obpaboTku
UHPOpPMaLM, HEOBXOAUMBIX ANA NPUOBPETEHNA ONbITa NPaKTUYECKOM U UCCNef0BaTeNbCKO AeATEeNbHOCTY, 3aHUMaloLLEei

Ba*XHOe MeCTO B MO3HAHUN XUMUMN.

B npakTuke npenogaBaHnA XMMUM KaK Ha YpOBHE OCHOBHOTO 06Lero 06pa3oBaHua, Tak U Ha YPOBHe cpeaHero obuiero
obpasosaHua, Npu onpeaeneHUn cogepsKaTeNbHOM XxapaKTepUCTUKM Lieneli U3ydeHusa npeAmeTa HanpasaeHnem
nepBoCTENneHHOMN 3Ha4MMOCTU TPAAULMOHHO NPU3HAETCA GOPMUPOBAHUE OCHOB XMMUYECKOM HayKM Kak 061acTy
COBPEMEHHOro eCTeCcTBO3HaHUA, MPaKTUYECKOM AeATe/IbHOCTU YeloBeKa N Kak 04HOro U3 KOMMNOHEHTOB MUPOBOWM KyabTypbl. C
METOANYECKOW TOUKM 3peHNA TaKoM NOAXOL K onpeseneHuio ueneii u3ydeHua npeamera ABNAETCA BMONHE OnpaBAaHHbIM.



CornacHo AaHHO TOUKe 3PeHUA [NaBHLIMM LLEAAMM M3ydeHua npeameta «Xumua» Ha 6asoBom yposHe (10 —11 kA.) aBnsoTcA:

bopmrpoBaHMe CUCTEMbI XUMUUECKMX 3HAHMIA KaK BaxHeliLWwei cocTaBnaiowe €CTecTBeHHO-Hay4YHOIN KapTUHbI MUPa, B OCHOBE
KOTOPO# N1eXKaT KNKoUeBble NOHATUA, GyHAAMEHTaNbHbIE 3aKOHbI M TEOPUM XMMUMN, OCBOEHME A3bIKA HaYKK, YCBOEHME U
NOHMMaHKe CYWHOCTA JOCTYNHbIX 0606LeHNIF MUPOBO33peHYECKOro xapaKkTepa, 03HaKOM/IEHME C UCTOPUEN UX pa3BUTUA U1
CTaHOB/IEHUA;

$bopmmnpoBaHme 1 pasBUTUE NPESCTaBACHNIA O HaYYHbIX METO4AX NO3HAHMSA BELLECTB U XMMUYECKUX peaKLunii, HeobXoAnMbIX
ANA npuobpeTteHna ymeHUit OPUEHTUPOBATLCA B MAPE BELLECTB M XUMUUECKUX ABAEHUN, UMEIOLLMX MECTO B NPUPOAE, B
MPaKTUYECKON U NOBCELHEBHOMN MU3HU;

PasBuTUE YMEHUI U CrOCObO0B AeATeIbHOCTM, CBA3aHHbIX C HabMo4eHNeM 1 O6BACHEHUEM XMMMUUYECKOTO SKCNEPUMEHTA,
cobntogeHnem npasun 6e3onacHoro obpaLLeHuUs C BeLecTBamm.

Hapsagy c astum, conepatenbHan xapakTepucTuKa Leneit u 3af,a4 UsydyeHus NpeameTa B porpamMme ro XMMUM YTOUHEHE U
CKOPPEKTUPOBAHA B COOTBETCTBMU C HOBbIMW NPUOPUTETAMM B CUCTEME cpeaHero obluero obpasoBanua. CeroaHs B
npenogasaHMn XMMnK B 6osiblUeli cTeneHn oTAAETCA NpeanoyYTeHUe NPaKTUHECKO KOMMOHEHTE cofepKaHua obydeHus,
OPMEHTUPOBAHHOM Ha MNOArOTOBKY BbIMYCKHWUKa 06Leobpa3oBaTe/ibHOM OpraHU3aLMK, BAaLEIOLWEero He Habopom 3HaHuiA, a
PYHKLMOHANbHOI FPaMOTHOCTbIO, TO €CTb CMOCOBaMU U YMEHUAMM aKTUBHOFO NONYy4YeHNA 3HAHU U NPUMEHEHUA UX B
peasbHOMN XU3HW ANA PeLUeHNUA NPAKTUYeCKUX 3a4au.

B cBA3M € 3TUM NpU U3ydeHUM NpeameTa «XMMHUA» SOMUHUPYIOLLEE 3HAYEHME MPUOBPETAIOT TaKME LeW U 334a4M, KaK:

afanTaumna 0by4alowwmxca K yCIoBUAM AMHAMUUHO Pa3BMBaIOLLErOCa MUPa, POPMUPOBAHMUE UHTENIEKTYaNbHO Pa3BUTOM
JIMYHOCTH, TOTOBOW K CamMo06pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO FPaMOTHBIX PeLleHUi B KOHKPETHbIX

HKU3HEHHbIX CUTYaLUAX, CBA3aHHbIX C BELLeCTBAMMU U UX npumeHeHUeMm,

$bopmupoBaHme y 06yyatoLmMXCA KNKOUEBbIX HABbIKOB (K/1HOYEBbIX KOMMeTeHUUN), MMeloLMX YHUBepCcaibHoe 3Ha4yeHue ana
PasNnYHbIX BUAOB AeATEeNbHOCTU: pelleHna npobaem, noucka, aHanmsa u 06paboTkm uHGopmaLuu, HeobXxoaMMbIX ANA

NPUOBPETEHNA OMbITa AEATeIbHOCTH, KOTOPAA 3aHUMAEeT BaXKHOE MECTO B MO3HAHNW XMMUM, @ TAKIKE A1 OLLEeHKM C No3unLuii
3KOJI0r1YecKoM 6e30nacHOCTH xapaKkTepa BAUAHUA BELLECTB U XMMUYECKMUX NPOLLECCOB Ha OPraHWU3M Ye/IOBEKa U MPUPOLHYIO

cpeay;



pasBuTME NO3HaBaTe/IbHbIX MHTEPeCOB, UHTE/IEKTYa IbHbIX M TBOPUYECKMUX crnocobHocTei 0bydaloLmxca: cnocobHoCTH
CaMOCTOATe/IbHO NprobpeTaTb HOBbIE 3HAHWUA MO XMMUU B COOTBETCTBUM C U3HEHHBIMU NOTPEBHOCTAMMU, UCNOJIb30BATD
COBpPEMEHHbIe MHPOPMALIMOHHBIE TEXHO/IOMUM A5 MONCKA U aHanmu3a y4ebHOM M HaydHO-NoNyAAPHON MHGOPMaLLUK
XMMUYECKOTO COAepIKaHuUs;

dopmupoBaHue n passuTHE y 06y4atoLLMXCA aCCOLMATUBHOTO U IOMMYECKOro MbllLAEHUA, HabatogaTenbHocTH, cobpaHHOCTH,
aKKYpaTHOCTU, KOTOpble 0cobeHHO Heobxo0aMMbl, B YaCTHOCTH, NPU MNaHUPOBAHUMU U NPOBEAEHUN XMMMUYECKOro SKCNEPUMEHTA;

BOCNUTaHNe y obyyatolmxca ybex4EHHOCTU B ryMaHUCTUUYECKON HanpaBAeHHOCTM XMMUM, eé BaXKHON POn B PELLIEH N
rnobanbHbix Npob1em paLMoHaIbHOro NPUPOAONONbL30BaHNA, NONONHEHUA SHEPreTUUYEeCKUX PECYPCOB U COXPaHEHNSA
NPUPOAHOIo PaBHOBECUA, OCO3HAHWA HEOBXOAMMOCTU HepPeXHOro OTHOLLEHUA K MPUPOJE 1 CBOEMY 3[0POBbIO, @ TaKkKe
npuobpeTeHmna onbiTa UCNOAL30BAHWUA NOAYUYEHHbIX 3HaHWUI A8 NPUHATUA FPAMOTHBIX PeLeHWUIA B CUTYaLMAX, CBA3aHHbIX C
XUMUYECKMMU ABICHUAMM.

B yuebHom nnaHe cpegHero obuero o6pazoBaHuna npegmer «Xumma» 6asoBoro ypoBHA BXOAUT B COCTaB nNpeaMeTHOM obnactu
«EcTecTBEHHO-Hay4Hble npeameTbI».

Obuiee YMCNOo YacoB, OTBEAEHHBIX 471 U3YHEHNA XMMUK, Ha 63a30BOM ypOBHe cpeaHero oblero obpasoBaHua, cocrasnseT 68

yacos: B 10 knacce — 34 yaca (1 vac B Hegento), B 11 Knacce — 34 yaca (1 yac B Hegenio).

COAEPXAHWUE OBYYEHUA
10 K/ZTIACC
OPTAHUYECKAA XUMUA

TeopeTuyecKkne oCHOBbI OpFaHMHeCKOVI XM

MNpeameT OpFaHquCKOIZ XUMWUU: e€ BOSHUKHOBEHMUE, pa3BuUTHe U 3HayeHune



B MOJly4eHNN HOBbIX BELLECTB M MaTepunanos. Teopusa CTPOEHUA opraHUYeckux coegmHeHmin A. M. bytneposa, €€ 0OCHOBHble
nonoxeHuA. CTpyKTypHble Gopmyibl OpraHUUYeckux BelwecTs. Fomonorua, nsomepus. XMMMUYECKan CBA3b B OPraHMYecKux
COeAMHEHUAX — OAMHAPHbIE N KPaTHbIE CBA3MU.

lpeacraBneHWe o KnaccudmKaLmMm opraHUUecKux BelecTs. HomeHKaTypa opraHUYeCcKUX CoeAMHeHUM (cucTemaTyeckas) n
TpUBMUA/IbHbIE HAa3BaHWUA BaXKHEMNLLIMX NPeCTaBUTEIE K1aCCOB OPraHUYECKUX BELLLECTB.

3KCFI€pMMeHTaJ'IbeIe MEeToAbl U3y4eHUA BeLWLeCTB U UX npeBan.LEHMVII O3HaKomM/1eHHUe C o6pa3u,aMM opraHn4yeCKmnx eeLecrts A
MaTepuanamm Ha UX OCHoBe, moaenInpoBaHue MO/1ekyn opraHM4eCKunxX BeLWecCTB, H36]’IIO,£I,€HVIE n onncaHnme 4eMOHCTPaUMOHH biX
OnbITOB NO NpeBPaALLEHNIO OPraHNYeCKUX BeLlecTB Nnpn HarpeeaHU (I'Il‘laBHEHI/Ie, o6erw|BaHv1e “n FOPEHVIe).

Yrnesogopoabi

AJIKaHbl: COCTaB 1 CTPOEHME, FOMONOTUYECKMIA pag,. MeTaH 1 3TaH — npocTelilue NpeacTaBUTeNN anKkaHOB: GU3MUYECKUe U
XMMMUYeCKMe CBOMCTBA (peaKLumn 3aMeLLLeHUA U TOPeHMUA), HaxoXeH1e B NPUpoe, MoNyYeHUe U NPUMEHEHME.

ANKEHbI: COCTaB U CTPOEHME, FOMONOTUYECKINIA PAL,. DTUNEH U NPONUAEH — NpocTeilllie NpeacTaBUTeNN afkeHoB: GUsnyeckne u
XMMUYECKne CBOMCTBA (peaKLumn ruapupoBaHnA, raloreHUPoBaHMUA, rMApaTaLmMn, OKUCIEHUA U MOAUMEpPU3aLMK), NonyYeHne 1

npUMeHeHue.

AnkagueHsbl: bytaaunen-1,3 u metunbytaamen-1,3: cTpoeHmne, BaxkHeLMe XMMMUYECKUe CBOMCTBA (peakuma nonumepusaumnm).
Mony4YeHne CUHTETUYECKOro KaydyKa U Pe3uHbl.

AJIKMHBI: COCTaB M 0COOEHHOCTM CTPOEHUSA, TOMONOTMHECKUI pag,. ALETUEH — NPOCTEMLLNIA MPeacTaBUTENb aIKMHOB: COCTaB,
CTPOeHUe, GU3NYECKME N XMMUYECKUe CBOMCTBA (peaKumun ruapuMpoBaHus, raloreHUPOBaHWUA, TMApPaTaLMmu, ropeHus),
noayvyeHue u NpUMeHeHue.

ES



ApeHbl. beHson: COCTtaB, CTpoeHune, d)msvmecme N XUMUYECKne CBOMCTBA (peaKLI,MM raaoreHnpoBaHuA u HMTpOBaHMH),
nonyyvyeHume n npnumeHeHue. Tonyon: COCTaB, CTpoeHue, d)M3I/I‘—IeCKMe N XMMUYECKue CBOUCTBa (peaKLI,MM raioreHnpoBaHuAa 1
HMTpOBaHI/Iﬂ), nosyyeHume n npumeHeHme. TOKCUYHOCTb apeHoB. [eHeTMUeCcKana CBA3b MeXay yrneso40poaamMi,
NnPUHadAeXalnUMM K pasinyHbIM Kiaccam.

MpupoaHbIe UCTOYHMKM YINeBOAOPOAOB. NpupodHbIi ras u nonyTHble HedTAHble rasbl. HedTb 1 eé npoucxoxxaeHue. Cnocobb
nepepaboTkn HepTn: NeperoHKa, KPEKUHT (TEPMUYECKUIA, KaTanuTUUeckunin), nnponms. MpoLyKTbl nepepaboTkm HepTH, nX
NPUMEHEHUE B MPOMbILLINEHHOCTU U B bbiTy. KaMeHHbIW Yroab 1 NPoAyKTbl ero nepepaboTkiu.

JKCNepuMeHTaibHble MeToAbl U3yYEeHUA BELLECTB U UX NPEBPALLEHNI: 03HAKOMAEHMe ¢ 06pasLLaMM NNaCTMACC, Kay4yKoB U
pe3uHbl, Konnekuun «HedTb» n «Yronb», mogenmpoBaHue MOAEKYA YrAeBOL4OPOLOB U raloreHonpousBoHbIX, nposeaeHue
npakTU4ecKor paboTbl: Noay4yeHUe aTUNEHa N n3ydeHne ero CBOCTB.

PacyéTHble 3agaun.

BbluMCneHNA No ypaBHEHMIO XMMUYECKOM peaKkunmn (maccbl, 06bEMa, KOIMYECTBA UCXOAHOM0 BELL,ECTBA UK NPOAYKTa peakumm
no U3BECTHbIM Macce, 06bEMY, KOIMYECTBY O HOTO U3 UCXOAHbIX BELLLECTB MU NPOAYKTOB peaKkuum).

Kucnopogcoaepskalume opraHuyeckue coeguHeHus

MNpenenbHbie 04HOATOMHbIE cnupTbl. MeTaHOAN U 3TaHON: CTpoeHune, (I)VI3W-IECKM€ N XMMUYECKMEe CBOMUCTBA (peaKLI,VIVI C
dKTUBHbIMU MeTaN/laMK, ra1oreHoBo4,0po04aMMu, I'OpEHIAE), npnmeHeHuUe. BO,CI,OpO,EI,HbIe CBA3U MmeXay MmoseKy/1iamun CnMpTos.
Iﬂ,él\/IICTBMe METaHO/1a U 3TAaHOJ/1a Ha OpPraHU3M YyesioBekKa.

MHoroaTomHble CNUpPTbl. ITUNEHI/IUKONb U MMUUepUH: CtpoeHue, ¢M3W—I€CKM€ N XMMMYECKMe CBOMUCTBA (B3aVIMO,EI,EI/1CTBIAe co
we/104HbIMUN MeTa/lllaMU, KaueCTBEHHaA peaKuua Ha MHOroatoMHble CI'IMprI). D,EﬁCTBME Ha OpraHnU3m 4enoBeKa. lNMpumeHeHMe

rnmuepuHa U sTUAEHIINKONA.

deHoAN: cTpOeHne MosieKybl, PU3NYECKUE U XMMUUYECKUe CBOMCTBA. TOKCUUHOCTb ¢peHona. NpumeHeHue peHoNa.



Anbpernabl u KetoHbl. Popmanbaern, auetanbaerug: CrpoeHne, pusnmyeckne u XMMmnUYecKkue CBoCTBa (peakumnm oKucieHna m
BOCCTAHOB/1IEHMWA, KaYeCTBEHHbIE peakLMu), NoyYyeHue U NpuMmeHeHue.

OfHoOCHOBHbIE npesesibHble KapboHOBbIE KUCAOTbI. MypaBbUHaA U YKCYCHaA KUCAOTbI: CTpOEHUe, GU3MYEcKMe N XMMUYECKne
CBOWCTBa (CBOWCTBa, 06LLMe A1 K1acCa KUCAOT, peaKuus sTepudmKkaLmm), nonydeHme n npumerermne. CreapuHoBsas u
0/IEMHOBAA KMUCAOTbI KaK NpeacTaBUTENN BbiCLWMX KAPOOHOBbLIX KUCNOT. Mbina Kak Co/in BbICLINMX KaPOOHOBbIX KUCIOT, UX
MmoloLlee gencTBUe.

CnoKHble 3¢u1pbl Kak NPOM3BOAHbIE KAPOOHOBbIX KUCNOT. TMAPONN3 CAOMKHBIX 3Ppnpos. Kupbl. Tnaponus xupos. NMNpumeHeHne
YUPOB. bronoruyeckas posab KUPOB.

YrneBopl: COCTaB, KnaccudukaLuma yrneBogos (MOHO-, M- U nosancaxapuasl). [10Ko3a — NpocTenunii MoHocaxapma;:
0COBEHHOCTU CTPOEHUA MOAEKY/bI, PU3MUECKME U XMUMUHECKME CBOICTBA (B3aumogeiictaue ¢ rugpokcuaom meau(ll),
OKWUC/IeHME aMmMMaYHbIM PacTBOpPOM oKcuaa cepebpa(l), BocctaHoBeHUe, BpoKeHUe rNIoKo3bl), HaXoXAeHWe B Npupose,
npumeHeHune, buonoruyeckas ponb. PotocnHTes. PpyKTO3a Kak M30Mep [NIOKO3bI.

Kpaxman u uennionosa kak npupogHble nosmMmeps. CTpoeHne Kpaxmana u Leantonossl. Pusmnueckme n xummieckmne cBoiicTea
Kpaxmana (rmgponms, KauecTBeHHan peakLmsa ¢ Mogom).

JKcneprumeHTasibHble MeToAbl U3y4YeHUA BELLLECTB U UX NPeBpaLLeHUit: NpoBeaeHne, HabaeHne 1 onucaHue
AEMOHCTPALMOHHbIX OMNbITOB: rOPeHUe CNMPTOB, KAYeCTBEHHbIe peaKLmMn 04HOaTOMHbIX CMPTOB (OKUC/AEHME STaHONa OKCUAOM
meau(ll)), MHoroaTomHbIX cNUPTOB (B3aumoaencTemne rauepuHa c rugpokcngom meau(ll)), anbaernaos (okucneHmne
aMMUaYHbIM pacTBopom okenpaa cepebpa(l) u rugpokcuaom megu(ll), B3aMmogeincTemne Kpaxmana c Mo4oMm), NpoBeaeHume
npaKTU4YecKkon paboTbl: CBOWCTBA PacTBOpa YKCYCHOM KUCNOTHI.

PacyéTHbie 3aaaun.



BbluncneHna no ypasHEeHNIO XMMMUYECKON peaKkunm (maccbl, 06bEMa, KOIMYEeCTBa NCXOLHOTO BELECTBa WK NPOoAYKTa peakunu
MO M3BECTHbIM Macce, 06bEMY, KONNYECTBY OAHOMO U3 NCXOAHbIX BELLECTB UM NPOAYKTOB peakuuu).

A30Tco,u,ep>1<a e opraHn4ecKkme coegnHeHuUs.

AMMHOKUCNOTbI KakK aMd)OTeprle opraHuyeckue coegmHeHua. Pusmyeckne n xumuyeckune CBOMCTBa aMUHOKUCAOT (Ha
npumMmepe I'I'IMLI,MHa). buonornyeckoe 3HavyeHMe aMMHOKUCAOT. Nentnasbl.

Benkn Kak npupoaHble BbICOKOMOMEKYAAPHbIE coegmHeHus. MepBryHan, BTOPUYHaA U TPETUYHasA CTPYKTYpa HenKkos.
Xnmuyeckne csoicTea BeNKoB: rMAPOAN3, AeHaTypaLnsa, KauyecTBeHHble peakuym Ha besku.

JKCNepuMeHTaibHble MeTOAbl U3y4eHMA BELLECTB U UX NpeBpalleHuii: HabngeHue n onncaHme 4eMOHCTPAaLMOHHbIX OMbITOB:
AeHatypauma 6enKoB npu HarpeBaHUM, LBeTHble peakLun 6enKoB.

BbicOkOMONEeKynApHbIe coeguHeHUA

OCHOBHble NOHATUA XUMUN BbICOKOMOJIEKYTAPHbIX COe,ﬂ,MHeHMVII MOHOMeEp, NONIMMEP, CTPYKTYPHOE 3BEHO, CTENeHb
noanmMmepumsaunmn, cpeaHAa MoaeKyaapHaa macca. OcHOBHbIE MeTOoAbl CUHTE3a BbICOKOMOJIEKYTAPHDIX COE,D,I/IHeHMl;'I =
noanmepunsauma n NOIMKoOHA4eHCauus.

JKcnepumMeHTasibHble MeTOAdbl n3y4yeHunA BeLLecTB N nxX HpEBpaLLI,eHMVIZ O3HaKom/ieHue C 06pasu,aMM nPUPOOHbIX U
MCKYCCTBEHHbIX BOJIOKOH, NM/1aCTMAcc, Kay4yKoB.

MeXnpegmeTHble CBA3M.

Peannsauma mexnpeameTHbIx cBA3en npum nsyyeHumu opraHquCKoﬁ xumuu B 10 Knacce OCYLLEeCTBAAETCA Yepe3 UCNOoJ1b30BaH e
KaK O6UJ,I/1X eCTeCTBeHHO-Hay4HbIX I'IOHFITVIVI, TakK " HOHHTMﬁ, ABNAOLWMXCA CUCTEeMHbIMW ONA OTAE/IbHbIX NpeaMmeToB
ecteCrBeHHO-Hay4YHOro Umnkna.



OGLIJ,VIE eCcTeCcTBeHHO-Hay4Hble MOHATUA: ABJIeHUE, Hay‘-IHbIﬁ (baKT, rmnoTesa, 3aKOH, TeopuA, aHaans, CUHTE3, KﬂaCCMd)I/IKaLI,Mﬂ,
nepnoam4HoOCTb, HHGI’H-OAEHVIE, U3MepeHne, IKCNepnumeHT, modennmMpoBaHUE.

dusnKa: matepus, sHeprua, Macca, aTom, 3/IeKTPOH, MONIEKYaA, SIHEPreTUYECKMNii ypoBeHb, BELLEeCTBO, Tesl0, 06bEéM, arperaTHoOe
COCTOAHME BelecTsa, PpU3NYeckne BeINYMHbI U eAUHULbI UX N3MEPEHUA.

Buonorua: knetka, opraHmsm, buocdepa, 0b6meH BellecTB B opraHMsme, GOTOCUHTES, BUONOrMYECKN aKTUBHbIE BELLLeCTBa
(6enku, yrnesozbl, Kupsbl, pepmeHTbl).

Feorpadua: MMHepanbl, rOpHble MOPOAbI, NONE3HbIe UCKOMaeMble, TONUBO, PECYpChbl.

TexHonorua: nuuiesblie NPoAYyKTbl, OCHOBbI paLMOHaIbHOIO NUTaHUA, MOOLWMeE CpeacTBa, /IeKapCTBEHHbIE N KOCMETUYECKUE
npenapatbl, matepuanbl N3 UCKYCCTBEHHbIX N CAHTETUYECKUX BOJIOKOH.

11 KNACC
ObLIAA N HEOPTAHUYECKAA XMMUA

TeopeTnyeckme 0CHOBbI XMMUN

Xnmuyeckunin snemeHT. ATom. Agpo atoma, U30Tonbl. DNEKTPOHHaA 060104Ka. DHepreTuyecKme YpoBHU, NoAYPOBHNU. ATOMHbIe
opbutanm, s-, p-, d- anemeHTbl. Oco6eHHOCTM pacnpeseneHna SNeKTPOHOB No 0pbuTanam B aTOMax 3/1eMEHTOB MepBbIX
YeTbIPEX NepuUoaoB. INeKTPOHHAA KOHPUrypaLma aTOMOB.

Mepuoanyeckunin 3akoH n Neprmoguyeckan cuctema xummueckunx aniemeHTos /1. U. Mengeneesa. CBA3b NeprMoaMYeckoro 3akoHa
n MNepruoanyeckom cuctembl XMMUYECKNX anemeHToB [. U. MeHgeneesa c coBpemeHHON Teopuei CTpoeHUs aToMOB.



3aKOHOMepHOCTI/I N3MeHEeHMA CBOMCTB XUMMUYECKUX 31€MEHTOB U 06p83yeMbIX MMM MPOCTbIX N C/IOXKHbIX BELWEeCTB No rpynnam m
nepuogam. 3HayeHue nepmnoan4ecKoro 3aKkoHa B pa3suUTmn HaykKu.

CTpoeHue BelecTBa. XMMMYecKan CBA3b. BuAbl Xummnueckoii cBsa3m (KoBasneHTHaA HENoONAPHaA U NONAPHAA, MOHHaA,
meTannndeckasn). MexaHnsmbl 06pa3oBaHWA KOBaNEHTHOW XMMMUYECKOMN CBA3N (06MEHHbII 1 LOHOPHO-aKLLEeNTOPHbIN).

BoaopoaHasa cBA3b. BasieHTHOCTb. D1eKTpooTpuLaTeibHocTb. CTeneHb OKUC/IEHUA. MOHbI: KaTUOHbI U @aHNOHBI.

BelyectBa MONEKYNAAPHOTrO M HEMONEKYIAPHOIO CTPOEHMA. 3aKOH NOCTOAHCTBA COCTaBa BelecTsa. Tunbl KPUCTAIINYECKUX
peLWweéToK. 3aBUCMMOCTb CBOMCTBA BELW,ECTB OT TUNA KPUCTAN/INYECKOI peLlléTKM.

lMoHAaTHMe o AuncnepcHbix cuctemax. UCTUHHbIE N KonnouaHble pacTBopbl. MaccoBas 4014 BellecTBa B pacTBope.

Knaccudukauma HeopraHMYecKnx coeanHeHuin. HomeHKaTypa HeopraHMYecKkux Belects. leHeTUYeckas ceAsb
HeopraHU4YecKMX BELLECTB, NPMHaLIeKaluX K pas/IMYHbIM K/1accam.

XummnyecKkan peakuua. KnaccubuKkauma XMMMUYECKUX peakLmii B HEOPraHNYeCcKol 1 opraHUYecKon XMMmmn. 3aKOH COXpaHeHUA
Maccbl BELL,eCTB, 3aKOH COXPAaHEHUA U NPeBPaLLEHNA SHEPIUU MPU XUMUYECKMX peaKLmaAX.

CKOpOCTb peakuyn, eé 3aBUCMMOCTb OT Pas3/MyHbIX pakTopos. O6paTumblie peakumun. Xummndeckoe pasHosecne. PakTopbl,
B/IMAOLLME Ha COCTOAHUE XMMUYecKoro pasHosecua. NMpuHuun fle WaTtenoe.

dNneKTpoauTnyeckas guccoumauma. CunbHble U cnabble aneKkTpoanuTbl. Cpesa BogHbIX PaCTBOPOB BELECTB: KUC/as,
HeWTpanbHan, WenoYHas.

OKncnuTenbHO-BOCCTaHOBUTE IbHbIE peakuunu.

3KCI'I€pI/IM€HTaI]beIe mMmeTodbl U3y4eHuA sellects N UX I'IpEBpaLLI,eHVII\;IZ AEeMOHCTpauumA Ta6l'|MLI, « I'Iepmop,wquKaﬂ cucremad
Xummnyeckmx anementos [1. N. MeHaeneesa», nsyyeHue MO,D,EIIeﬁ KpUctananyeCkux DELUéTOK, Ha6mo,u,eHme
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W onucaHue AeMOHCTPaLMOHHbIX M N1abopaTOpHbIX OMNbITOB (Pa3soKeHUe NepoKcKaa Bo4OpOo4a B NPUCYTCTBUM KaTasiM3aTopa,
ornpegesieHMe cpesbl PacTBOPOB BELLECTB C MOMOLLbIO YHUBEPCA/IbHOTO MHAUKATOPA, peakuun MoOHHOro obmeHa), nposegeHue
MPaKTMYyecKomn pabotbl «BnusaHue pasimuHbix GakTOPOB Ha CKOPOCTb XMMUYECKON peakLum».

PacuyétHble 3agauu.

Pac4éTbl No ypaBHEHUAM XMMUYECKUX PEAKLWi1, B TOM YMCIe TEPMOXMMUYECKME PacyéTbl, pacHéTbl C UCMONb30BaHUEM MOHATUA
«MaccoBas [0/ BellecTsar.

HeopraHuyeckaa xumus

HemeTtannbl. NonoxeHne Hemetannos B Meproanyeckoi cucteme xumudeckux anementos [1. U. MeHaeneesa u ocobeHHOCTU
CTPOEHUA aTOMOB. PUsnyeckme cBoCTBa HEMETaNN0B. ANIOTPONUA HemeTannoB (Ha npumepe Kucaopoaa, cepbl, dochopa m

yraepoga).

Xumuyeckne CBOMCTBa BaXXHENLIMX HEMETaIOB (rasioreHos, cepbl, a3oTa, pochopa, yrnepoaa U KpemHUa) n Ux coeguHeHNn
(oKcnAoB, KMCNOPOACOAEPIKALMX KUCNOT, BOAOPOHbIX COAUHEHWA).

MprumeHeHne BaXKHEMLWMNX HEMETa1/10B U UX COE,D,MHEHI/IVI.

MeTannbl. [onoxeHune metannos B MNepuognyeckoin cucteme xumudeckux snemeHTos [1. 1. MeHgeneesa. OcobeHHoOCTH
CTPOEHMA 3/IEKTPOHHbIX 060n104eK aTomoB MeTannoB. Obuime pusnyeckme ceoincTea metannos. Cnaasbl MEeTaa/OoB.
INEKTPOXUMUYECKUNI psg, HAaNPANKEHNIA MEeTaNNOoB.

XMmuueckune CBOMCTBA BaXKHENLLIMX METaNIOB (HAaTPWit, Kanuii, KanbLuiA, MarHUIA, aflOMUHUIA, LMHK, XPOM, >Kenes3o, meap) u nx
COeNHEHUIA.

Ob6uwue cnocobbl nonyyeHna meTansios. lMpMmeHeHNe MeTannos B BbITy U TEXHUKE.



3KCI'IepMMEHTaf|be|e mMeTo4bl N3y4eHUA BeLleCTB U UX l'IpEBpaLLI,EHVII‘/'l! n3yyeHume Konnekumm «MeTtannbl 1 cnaasbi», 06pa3LI,OB
HEMETa/1J/10B, pellueHne sKCnepnumeHTaibHbIX 3a4auy, Ha6ﬂIO,DIEHl/Ie M onncaHne JeMOHCTPALUOHHbIX U ﬂBGOpHTOprlX onbIiTOB
(BBaMMO,D,EI‘/‘ICTBVIe ’MAOpoKCcuaa aIlOMUHUA C pacTBOPaMMN KNCIOT U LLI,GIIO'-IEﬁ, KayecCcTBeHHble peaKLunn Ha KaTUOHbI MeTaJ'I}'IOB).

Pac4éTHble 3aaauun.

Pacuétbl macchl BeLyecTBa au 06bEMA ra3os No U3BECTHOMY KOJIMUYECTBY BELeCcTBa, Macce uamM ob6bémy 04HOMo U3
y4acCTBYIOLLMX B peakumm BewecTs, paciéTbl macchbl (06bEMa, KonnyecTsa BellecTBa) NpoAyKTOB peaKumu, ecin 0gHO 13
BELLECTB UMEET NPUMECH.

XUmuna mn 3Ku13Hb

Ponb xumunm 8 obecneyeHnn sKONOTMYECKON, IHEPreTUYeCcKo 1 NuLLLEeBoin 6e3onacHoCTy, Pa3BUTUM MeguumHbl. MoHATHE O
Hay4HbIX METOZaX NO3HaHWUA BELLECTB U XMMUUYECKNX peaKLnii.

npe,ﬂ,CTaBIIEHI/IFl 06 O6LLI,VIX Hay4YHbIX NPUHLIMNAaX NpomMbilL/IEHHOINoO Noay4eHuA BaXKHEMLINX BeLlecTB.

Yenosek B Mupe BellecCTB U MaTepnanos. BarKHeWLWwmne CTpoUTENIbHblE MaTepUaibl, KOHCTPYKLMOHHbIE MaTepuasibl, KPacKku,
CTEKN0, KepaMunKa, maTtepuanbl NA SNEKTPOHUKKN, HAHOMaTepUuaabl, OpraHU4eckme n MMHepaabHble y,qo6peHm1.

Xumuna n 300poBbe YenoBeKa: NpaBu/Ia UCNOJIb30BaHWUA IEKaPCTBEHHbIX MpenapaTtos, npasuna 6e3onacHoOro NCnoab3oBaHuA
npenapaTtos 6bITOBOIN XMMUUK
B NOBCEAHEBHOM XU3HW.

MexnpeameTHble CBA3U.

Peanusauus mexnpegmeTHbiX cBA3eun npu nsy4vyeHunun 06LLI,EI7I n HEOpFaHVI‘-IECKOﬁ Xxmmun B 11 Knacce ocyuiecTsnaerca yepes
ncnosib3oBaHMe Kak O6LI.I,VIX €CTeCTBEHHO-HaYy4HbIX ﬂOHﬂTI/IVI, TakK n I'IOHFITMI‘/‘I, ABAAOWMXCA CUCTEMHDBIMU ON1A OTAENbHbIX
npeamMeToB eCTeCTBEHHO-Hay4yHOro LuMKaa.



O6Lme ecTeCTBEHHO-Hay4YHble MOHATUA: HayUHbl GaKT, runoTesa, 3aKoH, TeopuA, aHaau3, CMHTe3, KnaccnpmKaLma,
nepuoanYHoOCTb, HabaogeHue, sKCNepMMeHT, MOJEe/IMPOBaHUE, USMEPEHUE, ABNIEHNE.

dusuka: MaTepun, sHeprma, Mmacca, atTom, 3/1EKTPOH, NPOTOH, HEﬁTpOH, MOH, N30TOM, PaaMNOaKTUBHOCTb, MOJIEKY A3,
3HEpr€TI/1‘-IeCKMl7I ypoOBeHb, BELL,EeCTBO, TENO, O6'béM, arperarHoe cocrtoaHue sBellecrtsa, ¢M3VI“IECKMG Be/IMYnUHbI M eAUHULbI UX

U3MepEeHUs, CKOPOCTb.

Buonorua: knetka, opraHnsm, skocucrema, 6uochepa, Makpo- 1 MUKPO3/IEMEHTbI, BUTaMMHbI, 0OMeH BellecTs B OpraHusme.
Feorpadua: MmHepasnbl, ropHble NOpPoAbl, NOse3HbIe UCKOMaemMble, TOMANBO, PEeCypCbl.
TexHOMorMA: XMMMUYECKan NPOMBbILLIEHHOCTb, METaINlyprua, NPOM3BOACTBO CTPOUTENbHbIX MaTEPUANOB, Ce/IbCKOXO3ANCTBEHHOE

nponsBoAcCTBO, NULLEBaA NPOMbIWNEHHOCTD, ¢apMaLI|EBTVI‘-IECKaFl NPOMbILWNEHHOCTb, NMPON3BOACTBO KOCMETUYECKUX
npenapartos, NPON3BOACTBO KOHCTPYKLUMUOHHbIX MaTepnasioB, 3/IEKTPOHHAA NpombILL/IeHHOCTb, HAHOTEXHO/TOTUN.

MNAHUPYEMBbIE PE3Y/IbTATbI OCBOEHUA MPOrPAMMbI MO XMMWK HA BA30BOM YPOBHE CPEAHEIO OBLLEIO
OBPA30OBAHWA
JINYHOCTHBIE PE3Y/IbTATbI
®roC COO yctaHaBnuBaeT TpeboBaHUA K pe3y/ibTaTam OCBOEHNA 0by4aloWMMIUCca nporpamm cpegHero obuiero obpasoBaHuma
(nMyHOCTHBIM, MeTanpegMeTHbIM U NpeaMeTHbIM). HayuHOo-MeToaMuecKol OCHOBOM A1 pa3paboTKu NiaHNpyembIX

pe3ynbTaToOB OCBOEHUA NPOorpamm cpegHero o6u1,ero o6pasoBava ABNAETCA CMCTEMHO-AEHTQﬂbHOCTHbm noaxoda.

B cootBeTcTBMM C CUCTEMHO-eATe/IbHOCTHbIM NMOAXO40M B CTPYKTYpPE JIMYHOCTHbIX Pe3y/1bTaTOB OCBOEHUA NpegmeTa «Xnmuna»
Ha YpOBHe CcpeagHero o6u_|,ero O6pa3OBaHMﬂ BblAaesieHbl cneaytouime cocrasnaaoume:



OCO3HaHune 06yqal-OLl.IMMMCFI pOCCVlﬁCKOﬁ FpaMAaHCKOﬁ NAEHTUYHOCTN — TOTOBHOCTU K CaMOpPa3BUTUIO, CAMOCTOATE/IbHOCTU U
camoornpegeneHunto,

Hainyme moTtmBaumm K o6yqumo;

LieneHanpas/iieHHOoe pa3sBUTUE BHYTPEHHUX yOeKAEeHNI NMUHOCTU Ha OCHOBE K/1H0UYEBbIX LLeHHOCTEN U UCTOPUYECKMX TPaaULMIA
6a30BOI HaYKU XUMUUK;

rOTOBHOCTb U CNOCOBHOCTb 06yqa+om,mxcn PYKOBOACTBOBATbLCA B cBOEK AeATe/ibHOCTU UEeHHOCTHO-CMbIC/1I0BbIMU YCTaHOBKaMU,
npucywmmmn LI,EJ'IOCTHOVI cncreme Xxumn4yecKoro 06pa3OBaHMﬂ;

Hannyue NPaBoOCO3HAHUA IKO/IOTUYECKOM KYZbTYypPbl U CNOCOBHOCTU CTaBUTb uenun n CTponTb XKU3HEHHbIE NM/1dHDbI.

JINYHOCTHbIE pe3ynbTaTtbl OCBOEHUA NpegmeTa «XMMnUA» AOCTUraloTCA B eAUHCTBE yqe6Hof/’| W BOCNUTaTE/IbHOW AeATenbHOCTN B
COOTBETCTBUU C T'YMAHUCTUHECKUMHU, COLUMOKYNbTYPHbIMU, AYXOBHO-HPABCTBEHHbIMU LEHHOCTAMMU N naeaaamu pOCCMI7ICKOI'O
rpa>kgaHCKoro O6LLI,ECTBa, NMPUHATbIMA B O6LLl,eCTBe HOpMamu U rnpasuiamm noeegeHuA, CI'IOCO6CTByI'OLLI,MMM npoueccam

CamonosHaHunA, CaMopPa3BUTUA M HPaBCTBEHHOIO CTAaHOBAEHHWA JINYHOCTU o6yqaroumxcn.

JInuHoCTHbIe pe3ynbTaTbl OCBOEHUA NpeameTa «XMMmUa» oTpaXKaloT cGOPMUPOBAHHOCTb OMbITa NO3HABATE/IbHOM U
MPaKTUYECKOM AeATeIbHOCTU 0bYYaloLWMXCA MO Ppeannsauum NPUHATLIX B 06LecTBe LLeHHOCTEN, B TOM YMC/1e B YaCTu:

1) rpaxgaHCKOro BOCNUTaHMA:
OCO3HaHMA 06YyYaIoWMMMCA CBOUX KOHCTUTYLIMOHHbIX NpaB U 06583aHHOCTEN, YBaXKeHUA K 3aKOHY U NPaBonopAAKY;
npeAcTaB/ieHNA O COLMA/IbHbIX HOPMaX U MPaBUAAX MEXKTUYHOCTHbIX OTHOLUEHWA B KONIIEKTUBE;

rOTOBHOCTU K COBMECTHOM TBOp‘-IECKOl\;I AEATENIbHOCTU NPU CO34aHUN y‘-IE6HbIX NnpoeKToB, pelweHnu VHE6HbIX M NO3HaBaTe/ibHbIX
3a4a4, BbINOJITHEHUU XUMUYECKUX SKCNEPUMEHTOB,



CMocobHOCTN MOHMMATb U NPUHUMATb MOTUBbI, HAMEPEHWSA, IOMMKY MU apPrymeHTbl APYrX Npu aHanimnse pasinyHbIX BULOB
yuebHoI aeaTenbHOCTH;

2) naTpnoTn4eCKoro BOCnnUTaHuA:
LLEHHOCTHOIO OTHOLWEHUA K NICTOPUYECKOMY U Hay4yHOMY Hacneaguio OTe4YeCcTBEHHOW XUMUN;

YBaXEeHWA K npoueccy TBopyecTtsa B obnactn TEeOPUN N NPaKTUYECKOoro npumeHeHuna XumnmM, 0CO3HaHUA TOro, YTO JOCTUMKEHNA
HaYyKW eCTb pe3ynbTaT ANAUTESIbHbIX H36I'HO,£I,EHI/II‘;I, KpOnOoTAUBbIX SKCNEePUMEHTaNbHbIX MOUCKOB, MOCTOAHHOIO TPyAa yLIéHbIX 4]

MNPaKTUKOB,

WHTEpeca U NO03HaBaTe/IbHbIX MOTMBOB B MOJYYEHUM U NOCAEAYIOLEM aHan3e HPoOpMaL UM O NepesoBbIX AOCTUKEHUAX
COBpPEMEHHOI OTe4EeCTBEHHON XUMUU;

3) 4yXOBHO-HPaBCTBEHHOIO BOCMUTAHUA:
HPaBCTBEHHOrO CO3HAHUSA, 3TUYECKOrO NOBEAEHUA;

cnocobHocTn oueHuBaTb CUTYaUUKN, CBA3aHHbIE C XUMUYECKUMUN ABNEHUAMMU,
M NPUHUMATb OCO3HaHHbIe pelleHUAa, OPUEHTMUPYACb HA MOPaIbHO-HPABCTBEHHbIe HOPMbI U LLEHHOCTH,

rOTOBHOCTU OLLeHNBATb CBOE noeegeHume U NOCTynKM CBomx TOBapMUJ,eVI C I'IO3V|LI,VII71 HPaBCTBEHHbIX U NPaBOBbIX HOPM U
OCO3HaHUue FIOCI'IG,EI,CTBVIIZ 9TUX NOCTYINKOB,

4) bopMUpOBaHUA KyNbTypPbl 340P0BbA:

MOHUMaHMA LEeHHOCTen 340poBoro n 6esonacHoro o6pasa KU3HU, HeOBXOAMMOCTU OTBETCTBEHHOIO OTHOLLEHUA K
cobcTBEHHOMY GU3UYECKOMY U NCUXUUECKOMY 340POBbIO;



cobnioaeHna npasua 6esonacHoro obpalueHus ¢ BellecTBamm B 6biTy, NOBCEAHEBHOM KM3HM 1 B TPYAOBOW AeATENbHOCTH;

NOHWUMaHUA LEHHOCTU NPaBuI MHAUBUAYANbHOIO U KONNEKTUBHOIrO 6e3onacHOro nosegeHuaA B CUTYaUMAX, YrpoXKatoLmnx
340POBbIO U KU3HU NtoJen;

OCO3HaHWA NOCNEACTBUIA U HENPUATUA BPeaHbIX NPUBbIYEK (yrnoTpebaeHuUs anKkorons, HapKOTUKOB, KypeHus);

5) TpyaoBoro BocnutaHma:

KOMMYHUKaTUBHOM KOMMETEHTHOCTW B y4ebHO-UCCNe0BaTeIbCKON AeATe/IbHOCTM, 06LLECTBEHHO MONE3HON, TBOPYECKOMN K
OPYrUX BUOax oesTeIbHOCTY;

YCTaHOBKM Ha aKTUBHOE y4acTue B pelueHUn NpakTMYecknx 3aLay coLmasibHoi HanpaBaeHHOCTM (B paMKax CBOero Kaacca,
LLIKOAbI);

WMHTepeca K NpakTuyecKkomy n3ydyeHuo npodeccunii pasnM4yHoOro poaa, B TOM YACIE Ha OCHOBE NPUMEHEeHUA npeamMmeTHbIX
3HaHUIK NO XUMUMN;

yBaXKeHuA K Tpyay, No4Aam Tpyaa U pesynbTaTam TPYA0BOM AeATeNbHOCTY;

FOTOBHOCTM K OCO3HaHHOMY BblIbOpY MHAUBUAYANbHOW TpaeKkTopum obpasoBaHus, byayLiei npodeccum u peanrsaumm
COBCTBEHHDIX XM3HEHHbIX MN1IaHOB C YYETOM JIMHHOCTHBIX MHTEPECOB, CNOCOBHOCTEN K XMMUM, MHTEPECOB M NoTpebHocTel

obuwecTBa;
6) 9KOI0rNMYEeCKoro BOCNMUTaHUA:

3KOoJ/10ru4yeckun u,enecoo6pa3Horo OoTHOWeEHUA K Nnpupoae, Kak UCTOYHUKY CyLLeCTBOBaHUA XU3HW HA 3emne;



MOHUMaHMA rNobaNbHOro XapaKkTepa sKON0OrMYECKUX NPobiem, BAMAHUA SKOHOMNYECKUX MPOLLEeCCOB Ha COCTOAHWE NPUPOAHOMN
M CouManbHOM cpeapl;

0CO3HaHMA HeobX0AMMOCTM UCMOb30BaHUA LOCTUMEHWUI XMMUN AN PeLleHMs BONPOCOB PaLMOHaibHOro
nPUpPoOAONONAb30BaHUA;

aKTUBHOMO HENPUATUA AeMUCTBMIA, MPUHOCALLMUX Bpes, OKPYKatowwein NpupoaHoi cpeae, YMEeHUA NpOrHo3nposaTb
HebnaronpuATHbIE IKONOTMYECKME NOCAEACTBUA NPeAnpPUHMMaeMbliX AeACTBUIN U NpeaoTBpaLLaTh 1X;

Ha/IMYnA Pa3BUTOrO 3KOJIOTMYECKOTro MbILLUNAEHWUA, SKONOTMYECKON Ky/bTypbl, ONblTa AeATe/IbHOCTU 3K0JIOMMYECKOM
HanpaBAeHHOCTU, YMEeHNA PYKOBOACTBOBATbLCA MU B H03HaBaT8ﬂbHOI>'I, KOMMyHMKaTI/IBHOﬁ 4] cou,maanoﬁ NnpakTuKe,
cnocobHoCcTU U YMEHNA aKTUBHO MNPOTUBOCTOATb NAE0/10TMA XEMO¢O6MM;

7) LEHHOCTN Hay4YHOro NO3HaHUA:

CCI)OpMMpOBBHHOCTM MWPOBO33peHNA, COOTBETCTBYHOLLENO COBpPpEMEHHOMY YPOBHIO Pa3BUTUA HAYKU U OGLU,ECTBGHHOVI NPaKTUKH;

NOHUMAHUA CFIeLl,IACbMKM XUMUWN KaK HayKKn, 0CO3HaHMA eé ponn B d)OpMVIpOBaHI/IM paunoHanbHOro Hay4HOro Mbll1EHHUA,
CO34aHWK LieJTIOCTHOro npeacras/ieHuUA 0b OKpy*aloLLem MUpe Kak o eanHCcTBe npupoabl h YenoBeKa, B NO3HaHUU NPUPOAHDbIX
3aKOHOMepHOCTEﬁ n peweHunn ﬂpO6I’IEM COXpaHeEHNA NPUPOAHOIro paBHOBECKA,

ybex4EHHOCTM B 0COB0I 3HAUMMOCTU XUMUU 419 COBPEMEHHOMN LIMBUAN3ALIAN: B €€ 'yMaHUCTUYECKOIN HanpaBaeHHOCTU 1
Ba*HOM PO/IN B CO34aHUN HOBOW 6a3bl MaTepuaibHON KynbTypbl, pelleHum r/106anbHbIX Npobaem ycTOMUMBOro pas3BuTUA
YyeNl0BeYeCTBa — CbipbEBOM, SHEPreTUYECKOM, MULLLEBOW M IKON0rMYecKon 6e30nacHOCTH, B pa3BUTUM MeuLIMHbI, obecneyeHnmn
YC/I0BUIA YyCNELLHOIO TPY/Aa U 3KOJIOrMUYECKU KOMPOPTHOM MU3HM KaXK40ro uneHa obuiectsa;

ECTeCTBeHHO-HayHHOﬁ rPamMmoOTHOCTU: NTOHMMaHUA CYLLLHOCTU METOL40B NO3HaHUA, NCNO/b3yeMbIX B €CTECTBEHHbIX HaYKaXx,
cnocobHOCTN UCNob30BaTh nojyd4aembie 3HaHWUA A4 aHaIN3a U 06BbACHEHUA ABNEHMWIA OKpyXatowero mmpa u nponcxooauinx B



HEM M3M€H€HVIIZ, YMEeHUA AesiaTb 0b60CHOBaHHble 3aK/I0YEHUA HA OCHOBE HaY4HbIX d)aKTOB M umerownxeca gaHHbIX C Uesiblo
nonyyeHnA 4oCTtoBepHbIX BbIBOOOB,

CrMocobHOCTM CaMOCTOATENIbHO UCMNO/Ib30BaTb XMMUYECKMe 3HaHuA Aana peweHunA np06neM B peasibHbIX XU3HEHHbIX CUTYALUNAX;
nHTepeca K NoO3HaHUIO U MCCI’IEAOBaTeIleKOVI AeATe/IbHOCTHU,

rOTOBHOCTU U CNOCOBHOCTU K HenpepbiBHOMY O6pa30BaHVIIO n caM006pasoBaHmo, K akTuBHOMY NOJY4€HUIO HOBbIX 3HaHUM NO
XMW B COOTBETCTBUU C KUSHEHHbIMHK ﬂOTpEGHOCTﬂMM;

MHTepeca K 0cobeHHOCTAM Tpyda B pasanyHbix chepax npopeccMoHaNbHOM AeATENbHOCTW.

METANPEOMETHbIE PE3YJIbTATbI

MeTHHDEﬂ,METHbIe pe3ysibTaTbl OCBOEHUA yqe6Horo npegmeta «XumMuAaA» Ha YpoOBHE CpegHero o6u.|,ero O6pa3OBaHMﬂ BK/TIOYAOT:

3HaYMMble a8 GOPMUPOBAHNA MMPOBO33PEHMNA 0BYUaIOLLMXCA MEXKAMCLMNIMHAPHbIE (MeXKnpeaMeTHble) obLieHayYHble
MOHATUA, OTPaXKaloLWMe LeNIOCTHOCTb HaYYHOM KapTUHbI MUpa U cneunduKy MeToLoB NO3HaHUA, UCMO/b3YeMbIX B
eCTecTBEHHbIX HayKax (MaTepusa, BelLLecTBo, 3Heprua, AsjeHne, MPOLLeCC, CUCTEMA, HaY4HbIA GaKT, NPUHLNN, TMNOTE33a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUA, UcCeaoBaHNe, HabnlogeHe, U3SMepPeHUe, IKCNePUMEHT K1 apyrue);

yHUBEpCanbHble yuebHble AeicTBua (no3HaBaTenbHble, KOMMYHUKaTUBHbIE, PeryaaTuBHbIe), obecneunsatolme GopmnpoBaH ue

GYHKUMOHANbHOM rPaMOTHOCTU 1 COLIMANIbHOM KOMMETEHL MM 0byyatoLwmxcs;

CnocobHOCTb 06Yy4alOLLUXCA UCNONb30BaTb OCBOEHHbIE MEAUCLMUMINHAPHbIE, MUPOBO33pEeHYEeCKMe 3HaHUA U YHUBEPCabHbIe
yuyebHble gelicTBUA B NO3HaBaTE/bHOM U COLMa/IbHOM NPaKTUKe.



MeTanpe,qmeTHble pe3ynbTaTbl OTPa*KatoT OBAa4EeHMNE YHUBEPCA/IbHbIMK y‘-IEGHbIMM Nno3HaBaTe/ibHbIMUA, KOMMYHWKATUBHBIMU U
peryiatTmBHbimu AEI‘/'ICTBVIHMM.

OBnageHune yHMBepcanbHbIMKU y4ebHbIMU NO3HABaTEMbHbIMU AENCTBUAMM:
1) 6asoBble noruyeckue gencTeua:
CaMoCToATE/IbHO GOPMYINPOBATL U aKTyanM3MpoBaTb Npobaemy, BCECTOPOHHE e€ paccMaTpUBaTh;

ONPEAENATL LLlenn AeATe/IbHOCTU, 3aaBan NapameTpbl U KPUTEPUN X JOCTUKEHNA, COOTHOCUTb pe3ynbTaTbl 4eATe/IbHOCTU C
NMOCTaBNAE€HHbIMWU UENAMMN;

MCnosb30BaTb MPWU 0CBOEHUU 3HAHUM l'lpl/léMbl NOrM4YeCcKoro mblilneHmA — BblAenATb XapaKTepHblé MPU3Hakn MOHATUN N
yCTaHaB/inBaTb UX B3aMMOCBA3b, NCMNO/Ib30BaTb COOTBETCTBYIOLLUE MOHATUA ONA 0b6bAcCHeHUA oTAeNbHbIX (baKTOB n aBiaeHunn,

BbIOMPaTb OCHOBAHMA U KPUTEPUM A/18 KNAaCcCUOUKALMU BELLECTB M XUMUYECKUX peaKLinii;

YCTaHaB/IUBaTb NPUYNHHO-CNEACTBEHHbIE CBA3U MeX a4y U3ydyaeMbiMU ABJIEHUAMMU;

CTPOWTL IOTUYECKME pacCyXaeHUA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHa/10rMKM), BbIABAATL 3aKOHOMEPHOCTU U NPOTUBOPEYMA B
paccmaTpuBaemblx ABNEHUAX, POPMYANPOBATh BbIBOAp! U 3aKNIOUYEHUA;

MPUMEHATb B MpoL,ecce No3HaHMA, UCNOJIb3yeMble B XMMWUK CUMBOJIMYECKME (3HaKOBbIe) Mogenn, npeobpasosbiBaTh
MOJe€/IbHble NpeacTaBAeHNA — XMMUYECKUIA 3HAK (CMMBOJT) 3/1eMeHTa, XMMUYecKaa popmyia, ypaBHEHUE XMMUUYECKOWN peaKL,mun
— Npu peleHnn yyebHbix No3HaBaTeNbHbIX U MPAaKTUYECKMX 33134, MPUMEHATb Ha3BaHHbIEe MOAeNbHble NpeacTaBAeHUA As
BbIIBJIEHUA XapaKTEPHbIX NPU3HAKOB U3yYaeMblX BELLLECTB 1 XMMUYECKUX PeaKLnid.

2) 6a3oBble nccnenoBaTenibCKue AeicTBmA:



B/1a4eTb OCHOBamMn MeTo40B Hay4YHOIro no3HaHMA BeWeCcTB U XUMUYECKUX peaKu,w‘/'i;

d)OpMyl'IVIpOBaTb uenn n 3agadum nccaegoBaHuaA, MCNOJIb3oBaTb NOCTaB/EHHbIE U CAMOCTOATEJ/IbHO C(bOpMyIIMpOBaHHbIe
BOMPOCHI B KayeCTBe UHCTPYMEHTa NO3HaHNA U OCHOBbI ANA d)OpMVIpOBaHMﬂ rmnoTesbl Mo NpoBepKe NPaBu/IbHOCTAU
BbICKa3biBaeéMblIX CyH(LI,EHMﬁ;

B/1a€Tb HaBblIKaMM CaMOCTOATE/IbHOTO NN1aHUPOBAHUA U NpoBeAeHUA YYeHUYECKNX SKCNEPUMEHTOB, COBEPLUEHCTBOBATb
yMeHUA Ha6!1f0,ﬂ,aTb 3a XO040M npouecca, CamMoCToATe/IbHO NPOrHO3npPoBaTb ero pesysibrar, d)OpN\yﬂMpOBaTb O606U.|,€‘HMH n

BblBOAbl OTHOCUTE/IbHO 40CTOBEPHOCTU PE3y/1bTaTOB UCCAeA0BaHUA, COCTaBAATb 060CHOBaHHbI OTYET O npoaenaHHou pa60Te;

npuobpeTaTb ONbIT y4eHUYECKOW NCCNEA0BaTENbCKON U NPOEKTHOM AeATeNbHOCTU, NPOABAATL CMOCOOHOCTb N FOTOBHOCTH K
CaMOCTOATE/IbHOMY NOUCKY METOA0B pPelleHNA NPaKTUYECKUX 3a4a4, NPUMEHEHMUIO Pa3INYHbIX METOL0B MNO3HaHMA.

3) paboTta c uHpopmauueii:
OPUEHTUPOBATbLCA B PA3/IMYHbIX UCTOYHMUKAX MHPOPMaL MK (Hay4HO-NONyAapHaa antepaTtypa XMMHYECKOro coaepKaHus,
cnpaBoYHble Nocobus, pecypcbl UHTepHeTa), aHann3nMpoBaTb MHPOPMaLIMIO PA3/IUYHbIX BUAOB U GOPM NpeacTaBNEHUS,

KPUTUYECKN OLLeHNBATb eé A4OCTOBEPHOCTb N HEMPOTUBOPEYNBOCTD,

bopMyANpoBaTh 3anpochl M NPUMEHATb Pas/IMyHblie MeToAbl NP NOUCKe 1 oTbope MHPopMaLnm, HeobxoamMmon ana
BbINOJIHEHUSA y4ebHbIX 3a4a4 onpeaenéHHOro Tuna;

npmo6peTaTb onbIT NCNOAb30BaHKUA VIHd)OpMaLI,MOHHO-KOMMyHVIKaTMBHbIX TEXHONOTUI 1 pa3/InYHbIX NOUCKOBbIX CUCTEM;

CaMOCTOATENIbHO BbIBUpaTb ONTMManbHy0 GOpPMy NpeacTaBneHna nHpopmaLmm (cxembl, rpadmKy, Amarpammbl, Tabanub,
PUCYHKN 1 gpyrue);

UCNO/Ib30BaTb Hay4YHbIM A3bIK B KauecTBe cpecTBa npu paboTe ¢ XMMUueckoit HGopmaumen: NpUMEHATb MeXnpesmeTHble
(bm3nueckme n maTtemaTMyeckue) 3Haku U cMMBObI, popmy/ibl, abBpeBUaTypbl, HOMEHKANATYPY;



MCMO/Ib30BaTb M NPeobpas3oBbIBaTb 3HAKOBO-CMMBOJIMYECKUE CPeaCcTBa HarAa4HOCTH.
OBnageHne yHUBEepCaibHbIMU KOMMYHUKATUBHbIMU AENCTBUAMM:

3a4aBaTb BONPOCbI MO CyLLECcTBY 06Cyaaemoil Tembl B Xoae Ananora
U/MAN NCKYCCUM, BbICKa3biBaTb Uaeun, GOpMynMpoBaTh CBOM NPeA0oeHNA OTHOCUTEbHO BbIMOJIHEHUSA NPEea/IOKEHHOM

3a4auu;

BbICTYNaThb C I'Ipe3EHTaLI,VIEI‘;I pe3ynbratoB no3HaBaTeNbHOW [eATeNbHOCTU, NoJIy4eHHbIX CaMOCTOATE/IbHO NI COBMECTHO CO
CBEPCTHUKaMM NMpun BbINOJIHEHUN XUMUYECKOTO 3KCNepumMeHTa, ﬂpaKTMHECKOVI pa6OTbI no uccnenoBaHULo CBOWCTB n3yv4yaembix

BeLUecTB, peanusauum y4ebHoro npoekta n GopmynmpoBaTb BbiBOAbI
Mo pesynbTaTam NpPoBeAEHHbIX UCCNef0BaHMIA NYTEM COrNacoBaHUA NO3MLMIA B Xoae obcyKaeHna n obmeHa MHEHUAMMU.

OBnazeHue yHMBepcanbHbIMU PEryasTUBHbIMN AENCTBUAMMU:

CaMOCTOATE/IbHO N/IaHMPOBaTb M OCYLLECTBAATL CBOIO MO3HABaTebHYHO AEATE/IbHOCTb, ONpeaenana eé ueam n 3afjayu,
KOHTPO/IMPOBaTb U N0 Mepe HeobXOAMMOCTM KOPPEKTUPOBATL Npeaaaraemblil airOpPUTM AeNCTBUI NPU BbINOAHEHUU y4ebHbIX
M MCCNeaoBaTeNbCKUX 3aaY, BbIGUpaTh Hanbonee spdeKTUBHbIN CNOCob nx peleHns ¢ y4ETOM NOJTYYEHUA HOBbIX 3HaHWI O

BpewecTBax N XMMUYeCKNX peakuunax;
ocywecTtBNATb CAMOKOHTPOJ1b CBOEM 0eATeNbHOCTU Ha OCHOBE CaMOaHa/1n3a N CaMOOLLEHKHN.

NMPEOAMETHbBIE PE3YJIbTATDI
10 KNACC
MpeameTtHble pe3ynbTaTbhl 0CBOEHUA Kypca « OpraHUYecKaa XMMuUa» OTpaXkatoT:

c$pOpMUPOBAHHOCTb NPeACTaBAEHUI O XMMNYECKOMN COCTaBNAIOLLEN eCTeCTBEHHO-HAay4YHOW KapTUHbI MUpPa, PO XUMUU B
MO3HaHUKU ABNEHNI NPUPOAbI, B POPMUPOBAHUN MbILLINEHUA U KYJIbTYPbI IMUHOCTH, €€ GYHKLMOHANIBHOW rPamoTHOCTY,



HeobxoAnmo Ana pelweHms NpakTMYeCcKMX 3a4a4 1 3KOA0rmyeckn o60CHOBaHHOMO OTHOLLIEHUA K CBOEMY 30POBbIO U
npUpoaHoOM cpeae;

BNIaJEeHNe CUCTEMOW XMMUYECKNX 3HaHUIM, KOTOPaA BK/IKOYAET: OCHOBOMONAratoLLLue NoHATUA (XMMUYECKUIA I1EMEHT, aTOM,
3/IeKTPOHHaA 060/104Ka aTOMa, MOJIEKYNA, BaJIEHTHOCTb, 3/IEKTPOOTPULIATENbHOCTb, XMMMYECKas CBA3b, CTPYKTYpHaa popmyna
(pa3BépHyTan n cokpaLwLéHHan), MONb, MOJIAPHAA Macca, MOAAPHbIN 06bEM, YyrnepoaHblit ckenet, PyHKLMOHaNbHaA rpynna,
paguKan, 13omepua, U30Mepbl, FOMOIOTMYECKUIA PAL, FOMOOIN, YIAEBOA0POAbI, KUCA0POA, U a30TCoAeprKallne cCoeqUHEHNUA,
MOHOMep, NoUMep, CTPYKTYPHOE 3BEHO, BbICOKOMO/IEKY/IAPHbIE COEANHEHWA); TEOPUM 1 3aKOHbI (Teopua CTpoeHUA
opraHuyeckux selectB A. M. byTnepoBa, 3aKOH COXpaHEHUA Macchl BeLLLecTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUI A3bIK XUMU U;
MW POBO33pEeHYECcKUe 3HaHWS, eXKalluue B OCHOBE NMOHMMaHMUA MPUYUHHOCTA U CUCTEMHOCTA XMMUYECKUX ABNEHUN,
¢daKTonormyeckme ceegeHUa o0 CBOMCTBax, CocTaBe, NoAyYeHUn n 6e3onacHOM UCMOAb30BaHMUM BaXKHENLLMX OPraHNYeCKux
BELLECTB B ObITY U MPaKTUUYECKON AeATENIbHOCTU YeN0BeKa;

Cd)OpMMpOBaHHOCTb YMeHVIl;'i BblABNIATb XapaKTepPHble MPU3HaKKU HOHHTMﬁ, yCTaHaBAMBaTb UX B3aMMOCBA3b, NCMO/1b30BaTb
COOTBETCTBYHOUWME NOHATUA NPU ONMMCAaHUN COCTaBa, CTPOEHUA U I'IpEBpaLI.I,EHMIZ OpraHn4yeCKmnx COG,D,I/IHEHI/IIZ;

cpOpPMMUPOBAHHOCTb YMEHUIA UCMONb30BAaTb XMMUUYECKYHO CUMBOJIMKY A1A COCTAaB/IEHUA MOJIEKYNAPHBIX U CTPYKTYPHbIX
(pa3BE&pHyTON, COKPALLEHHOM) HOPMYS OPraHNYECKUX BELLECTB U YPaBHEHU XUMUYECKUX PeaKLUid, U3roTasineaTtb MOAeNu
MOJIEKY/1 OPraHMYECKUX BeLLLeCTB 414 UANOCTPALLMM X XMMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUA;

chopMMpPOBaHHOCTb YMEHUI YCTaHaBIMBATb MPUHAAJIEKHOCTb U3YYEHHbIX OpraHUYeCcKnX BELLLeCTB No WX COCTaBY MU CTPOEHUIO K
onpeaenéHHoMyY Knaccy/rpynne coeguHeHui (Yyrnesoaopoabl, KUCA0POA, U a30TCOAEPKALLME COeLUHEHNA,
BbICOKOMONEKYNAPHbIE COeANHEHMA), AaBaTb UM Ha3BaHUA NO cucTemaTuyeckoin HomeHknatype (IUPAC), a TakxKe npuBoanTb
TPUBMA/bHbIE HA3BaHWUA OTAE/IbHbIX OPraHMYECKUX BELLECTB (3TUAEH, NPONUAEH, aueTUNEH, STUIEHIIUKO/b, I/IMLEPUH, GeHo,
bopmanbaerng, auetanbaerus, MypaBbMHaa KMCA0Ta, YKCYCHAs KNC/I0Ta, O/1eMHOBAA KMCNOTa, CTeapMHOBasa KUCIO0Ta, IMOK03a,
PpPYKTO3a, Kpaxman, LLenntonosa, rMuumH);

Cd)OpMMpOBaHHOCTb ymeHunAa onpegenatb Buabl XMMUYECKOM CBA3N B OpraHn4yecCKunx coeanHeHnAax (O,ﬂ,MHaprle " KpaTHbIe);



C(I)OpMMpOBaHHOCTb YMeHUA NMPpUMeHATb NMOJI0XKEHUA TEOPUU CTPOEHUA OPraHUYECKUX BELLECTB A. M. bytnhepoBa gns
06bACHEHMA 3aBUCUMOCTM CBOWUCTB BeLLecTB OT MX COCTaBa U CTPOEHMUs; 3aKOH COXpaHEHMA MaACCbl BeLWEeCTB;

chOpPMUPOBAHHOCTb YMEHMIA XapaKTepn3oBaTh COCTaB, CTpOeHUe, GU3NYeckne U XMMUYecKnue CBOMCTBA TUMUYHbIX
npeAcTaBUTeneli PasinYHbIX KAacCOB OPraHUYECKMX BELLLECTB (MeTaH, 3TaH, 3TUeH, NponuaeH, auetuned, bytaguen-1,3,
meTunbytagmeH-1,3, 6eH30/, MeTaHOA, 3TAHOA, STUNEHI/IMKOb, INLEepPUH, GeHon, aueTanbaerni, MypaBsbuHaa N YKCyCHanA
KMUCNIOTbI, IN1II0KO3a, Kpaxman, LLenton03a, amMHOYKCYCHasa KUCI0Ta), UAMKIOCTPUPOBATb reHETUYECKYIO CBA3b MEXAY HUMU
yPaBHEHWUAMM COOTBETCTBYIOLLMX XMMUUYECKMX PEaKLMiA C MICMOIb30BaHUEM CTPYKTYPHbIX hopmyn;

chOPMMUPOBAHHOCTb YMEHUA XapaKTepMU30BaTh UCTOUHUKM YI/IEBOAOPOAHOIO Chipba (HepTb, MPUPOAHDINA ras, yrob), cnocobb!
nx nepepaboTKM 1 NPaKTUYECKoe NPUMeHeEHWe NPOLYKTOB nepepaboTku;

chOPMUPOBAHHOCTb YMEHWUIA MPOBOAMTD BbIUMCIEHMA NO XMMUUECKUM YpaBHeHUAM (maccbl, 06bEéma, KonnyecTsa MCXOAHOTO
BELLLECTBa WM MNPOAYKTa peaKLumn Nno U3BeCTHbIM Macce, 06 bEMY, KOIMYECTBY OAHOMO M3 NCXOAHbIX BELLLeCTB
WA NPOAYKTOB peakuuu);

chOpPMUPOBAHHOCTb YMEHUI BAAAETb CUCTEMOI 3HAHMN 06 OCHOBHbIX MeToZax Hay4HOro No3HaHWA, NCNO/Ib3yeMbIX B XUMUK
MPU M3YYEHUM BELLLECTB U XUMUUYECKUX ABNEHUI (HabalofeHMe, U3MepeHmne, SKCNEPUMEHT, MOZeMpPOBaHUE), NCNOoJb30BaTb
CUCTEMHbIE XMMMUYECKNE 3HAHNA AR MPUHATUA PeLEeHNt B KOHKPETHbIX }KU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLEeCTBaMn N UX
MPUMEHEHNEM;

ch)OPMMPOBAHHOCTL YMEHUI COBMI0AaTb NPaBmaa NoNb30BaHWA XMMUYECKOM NOCyA0i 1 NabopaTopHbIM obopypgoBaHuem, a
TaK»Ke npasuaa obpalleHunA C BelecTBammn B COOTBETCTBUM C MHCTPYKLMAMM MO BbINOJHEHNUIO 1a60PaTOPHBIX XUMUYUECKUX
OrMbITOB;

Cd)OpMI/IpOBaHHOCTb yMEHMﬁ NnAaHNPOBATb U BbINOJIHATb XUMUYECKUN 3KCNEpPMMEHT (HPEBpaLLI,EHMﬂ OpraHMYeCKux BeLecTs Mnpu
HarpesaHwuu, nojay4dyeHune aTuieHa U nsydyeHue ero CBO%CTB, KayeCTBeHHble peaKunu opraHmM4eckmnx BeLlecrs, AJeHaTypauua
b6enkos npwun HarpesaHumu, LUiBETHbIE pPeakLHNU 68!'IKOB) B COOTBETCTBUU C NpaBUIaMn TEXHUKHAU 6e3onacHOCTU NpU 06paLLI,EHM|/I c



BeLL,ecTBaMum 1 1abopatopHbiM 060pyA0BaHMEM, MPEACTaBAATb Pe3y/bTaTbl XMMUYECKOTO SKCNepumeHTa B Gopme 3anucu
ypaBHEHMIA COOTBETCTBYIOLWMX PeakLmit n GopmyIMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/1bTaToB;

chOpMUPOBAHHOCTb YMEHMI KPUTUYECKM aHAIM3UPOBATb XUMMUYECKYHO MHDOPMaLLMIO, NOYyYaeMYLO U3 pasHbIX UCTOYHUKOB
(cpeancTtBa maccoBoit nHpopmaumnu, UHTepHeT n apyrux);

chopMmUpOBaHHOCTb YMeHMI cobntoaaTh NpaBuaa SKONOrMYECKM LienecoobpasHoro noseaeHus B 6biTy M TPyA0BOW
[LeATENIbHOCTU B LLENAX COXPaHeHMA CBOEro 3/10p0BbA 1 OKPYKaloLLLel MPMPOAHOI cpesbl, 0CO3HaBaTb OMAacHOCTb BO34ENCTBUSA
Ha XMBble OPraHU3Mmbl onpesneiEHHbIX OpraHUYeCcKUxX BellecTs, NOHMMana cMbici nokasatens MK, noacHATb Ha npumepax
Cnocobbl yMeHbLUeHUA U NpeaoTBpalleHnsa Ux BpeJHOro BO3AENCTBAA Ha OPraHU3m Yen0BeKa;

AnAa OGVHE]I-OLLI,MXCFI C orpaHMU4YeHHbIMU BO3MOXKHOCTAMMU 3400P0OBbA: YMeHUE NMPUMEHATb 3HAHUA 06 OCHOBHbIX AOCTYNHbIX
meTodax no3HaHuA seLects U XUMHUYECKMNX ﬂBIIEHVII7I,'

AN caenbiX U cnaboBuaaLLmMx obyyatolmxca: yMeHne UCnob30BaTh penbedHo-ToueUHyto cuctemy obosHaveHuin J1. bpanna
A/1A 3aNUCU XMMUYECKNX dopmyn.

11 KNACC
MpeameTHble pe3ynbTaThl 0CBOEHUA Kypca «0bLWwan U HeopraHMYecKkaa XMMUA» OTPaXKaloT:

c$pOPMUPOBAHHOCTb NPEACTaBACHMUIA: 0 XMMUYECKOWN COCTaBAAOLLEN ecTeCTBeHHO-Hay4YHOW KapTUHbI MUpa, PO/ XMMUK B
MO3HaHWUU ABAEHMUI NpUPoabl, B GOPMUPOBAHUN MbILLIEHWUA U KYbTYPbl IMYHOCTH, €€ GYHKLMOHANbHOM rPaMOTHOCTH,
HeobxoauMoM ana pelleHnA NpaKTUYeCKMX 3a4a4 U 3KoAormyeckn o6ocHOBaHHOIO OTHOLLIEHMA K CBOEMY 34,0P0BbIO 1

npupoaHou cpese;

BAaAeHUe CUCTEMON XMMUYECKUX 3HAHNI, KOTOPaA BK/IOYAET: OCHOBOMO/IaraloLme NoHATUA (XMMUYECKWNA S1€MEHT, aTOM,
n3oTon, s-, p-, d- 3/1eKTPOHHbIEe OpbUTaNU aTOMOB, UOH, MOJIEKYNa, MOJ1b, MOSIPHbIA 06bEM, BaNIEHTHOCTD,
3/1eKTPOOTPULLATENIbHOCTb, CTEMEHb OKUC/IEHUA, XMMUYECKas CBA3b (KOBaeHTHasA, MOHHasA, MeTalJInYecKas, BOLOopoAHas),
KpUCTannuMyecKas pelwéTka, TUMNbl XMMUYECKUX PeaKkLuid, pacTBop, 31€KTPOANTbI, HESNEKTPO/IUTDI, 3/1€KTPOIUTUYECKAA



Auccoumnanma, OKUCAUTe b, BOCCTAaHOBUTE/b, CKOPOCTb XMMMUUYECKOM peakLinm, XMMUYECKoe paBHOBECUE); TEOPUN U 3aKOHbI
(Teopusa anekTponnTUYECKOI AUCCOUMaLMM, NepuoanYecKmii 3akoH [. M. MeHaeneeBa, 3aKOH COXpaHEHWUA Macchl BELLECTB,
3aKOH COXpaHeHMA U NpeBpaLLeHNA SHePruu NP XMMUYECKUX peaKkLax), 3aKOHOMEPHOCTU, CUMBOJIMYECKUI A3bIK XMMWUN,
MWMPOBO33peHYECKUE 3HAHWA, NeXKaline B OCHOBE MOHUMaHUA NPUYMHHOCTUA U CUCTEMHOCTU XUMUYECKUX ABJIEHNNA,
daKrTosornyeckme ceefeHUa o CBOMCTBaxX, COCTaBe, Noay4YeHUn U 6e30MacHOM MUCMOb30BaHNM BaXHEMLIUX HeEOPraHNYEeCKMUX
BELLECTB B ObITy N NPAKTUYECKON AeATeNbHOCTU Ye10BEKa;

Cd)OpMMpOBaHHOCTb yMEHVIl;’i BbIABJ/IATb XapaKTepPHble NPU3HaKN NOHATUN, YCTaHaB/1MBaTb MX B3aMMOCBA3b, NCMOJ/1b30BATb
COOTBETCTBYIOLLLME NOHATUA NP ONUCAHUN HEOPraHUYECKUX BELLECTB U UX ﬂpEBpHMEHMﬁ}

cbOPMMPOBAHHOCTb YMEHUIA UCMO/Ib30BATb XMMUUYECKYH CUMBOIMKY A1A COCTaBAeHNA GOPMY/ BELLLECTB 1 ypaBHEHUI
XUMWYECKUX peaKkLnin, cuctematnyeckyio HomeHknaTypy (IUPAC) n TpuBManbHble Ha3BaHMA OTAEbHbIX HEOPraHUYECKMX
BeLLecTs (yrapHbiii ras, yreKMCablid ras, aMMMUaK, raléHas n3secTb, HeralléHan M3BeCTb, NUTbesas coAa, MUPUT U Apyrue);

CHOPMNPOBAHHOCTb YMEHWIA ONPEAENnsTb BANIEHTHOCTb M CTENEHb OKUCAEHUA XMMUYECKMX 3/1IEMEHTOB B COeANHEHUAX
pa3/IMYHOro cocTaBa, BUA, XMMNYECKOM CBA3U (KOBa/IeHTHasA, MOHHasA, MeTaandecKkan, BogopoaHasn) B COeAUHEHUAX, TUM
KpUCTannn4eckom pelléTkn KOHKPETHOrO BeLecTBa (aToMHas, MONEKYAAPHanA, MOHHAA, MeTalIMuecKas), xapakrep cpeabl B
BO/JHbIX pacTBOPax HeEOPraHUYECKUX COeAUHEHUI;

CGOPMUPOBAHHOCTb YMEHU YCTaHABAMBATbL NPUHAA/1EKHOCTb HEOPraHUYECKMUX BELLECTB MO UX COCTaBy K onpeaeéHHOMY
Knaccy/rpynne coeguHeHui (NpocTble BelecTsa — MeTaa/bl U HEMETa /b, OKCUZbl, OCHOBAHMA, KUCNOTbI, ambOTepHbIe
r’MAPOKCUADI, CONMN);

chOpPMUPOBAHHOCTb YMEHUI PacKpPbIBaTb CMbIC/ NEpMoAMYeckoro 3akoHa [l. . MeHaeneesa U 4eMOHCTPUPOBATb €ro
CUCTEMATU3UPYIOLLYIO, OO BACHUTE/NBHYIO U MPOTrHOCTUYECKYIO PYHKLMM;

chOpPMUPOBAHHOCTb YMEHWIA XapaKTepPU30BaThb 31EKTPOHHOE CTPOEHNE aTOMOB XMMMUYECKUX 3/1eMeHToB 1—4 neproaos
Mepuoanyeckomn cuctembl xXuMmmuieckux anemenTos [l. . MeHgeneesa, UCNOb3yA NOHATUA «S-, p-, d-2NEKTPOHHbIE 0pbUTanm »,



«3HepreTMyecKre ypoBHmN», 06bACHATb 3aKOHOMEPHOCTU U3MEHEHUA CBOMCTB XMMUYECKUX I1EMEHTOB U UX COEANHEHUMN MO
nepnogam u rpynnam lNMepuognueckom cuctembl Xxummnyeckux anemeHtos . . MeHgeneesa;

C(I)OpMMpOBaHHOCTb yMEHMﬁ XdpPaKTepn3oBaTb (OI'IVICbIBaTb) o6u1,14e XMMUYECKMe CBOMCTBA HeopraHU4YeCKux seLlecrs
[Pa3<InyHbIX KNaccos, NOATBEPHKAATb CyLLEeCTBOBaHUE reHeTUYECKOM CBA3MK Mmexay HeopraHn4ecKkumm sellecTtsamum € NOMOLbIO

YPaBHEHUI COOTBETCTBYHOLWMUX XMUMUUECKUX PeaKkLUiA;

cPOPMUPOBAHHOCTb YMEHNUA KnaccudULMpPOBaTb XMMUYECKME peakLnm no pasindHbiM nNpu3Hakam (4Mcay u coctasy
pearnpyioLwmx BeLLecTs, TENA0BOMY 3¢DEKTy peaKuun, I3MEHEHUIO CTeneHei OKUCIEHUA 31eMeHToB, 06paTUMOCTH peakunn,

Y4aCTUIO KaTan MaaTopa);

chOPMUPOBAHHOCTb YMEHWNI COCTAaBAATb YPaBHEHUA PeaKLuiA Pa3UUHbIX TUMOB, NOJHbIE U COKPALLEHHbIE YPaBHEHWUA peaKLn
MOHHOro obMmeHa, yunTbiBasA yCIOBUA, MPU KOTOPbIX 3TU PEaKLMM UAYT A0 KOHLA;

Cd)OpMMpOBaHHOCTb yMeHMﬁ npoBoaAuUTb peakunn, nogreepaatoLme KauyecTBEHHbIN COCTaB pa3anUYHbIX HEOPraHNYeCKnX
BelW,ecCTB, pacCno3HaBaTb OMNbITHbIM I'IyTéM MOHbI, NPUCYTCTBYHOLWKE B BOAHbIX pacTBOpax HeEOPraHM4YeCknUx BeLllecTs;

chOPMNPOBAHHOCTb YMEHWI PACKPbIBaThb CYLLHOCTb OKMCUTEIbHO-BOCCTAHOBUTE/IbHbIX peaKLuii nocpecTBOM COCTaB/IeHUA
9/1IeKTPOHHOTO HanaHca 3TUX peaKLuii;

cPOPMMUPOBAHHOCTb YMEHUI OBBACHATb 3aBUCUMOCTb CKOPOCTU XMMNYECKOW peakLMm OT pasinyHbix GaKTOPOB; XapaKrep
CMeLLEeHNA XMMUYECKOro PaBHOBECKA B 3aBMCMMOCTU OT BHeLHero Bo3geicteusa (npuHumn Jle Watenbe);

cHOPMUPOBAHHOCTL YMEHWNI XapaKTepn30BaTb XMMUYECKME NPOLLECChI, eKallye B OCHOBE NMPOMBbILLIIEHHOIO Mo/1y4YeHns
CEePHOM KUCNOTbl, aMMWAKa, a TaKKe CHOPMUPOBaAHHOCTb NpeacTaBieHMin 06 06LLMX HayUHbIX NPUHLMMAX U SKOJNOTUYECKUX

r|p06n emax XMnMmm4yecCKoro npomsBoacTsa,

chOPMMPOBAHHOCTb YMEHUIA NPOBOAUTL BbIYUCAEHUNA C UCMOIb30BaHMEM MOHATUA «MACcCoBasa A0/A BELLECTBa B pacTBOpEY,
06bEMHbIX OTHOLLUEHWI FA30B NPU XMMUUYECKUX peaKLmMsaX, MacChl BellecTsa Min o6bEma rasos nNo U3BECTHOMY KO/INMYECTBY

oZé



Bel,eCtBa, Mmacce Uau O6'béMy O4HOro M3 y4acCTBYylOLWKMX B peakLunn BellecTB, TenJi10BOro 3d)¢eKTa peakunn Ha OCHOBE 3aKOHOB
COXpaHeHnA Mmaccbl BELWECTB, NpeBpaLLeHna n COXpaHeHusa aHepruu;

cpOpPMMPOBAHHOCTb YMEHUIA COBNOLATb MPaBu/Ia NOJIb30BaHUA XMMMUHECKON Nocyaoi U nabopaTopHbiM 0bopyaoBaHuem, a
TaKXe npasuna obpalleHna c BELWECTBAMM B COOTBETCTBUN C MHCTPYKLMAMM MO BbINOJHEHWUIO 1abOPaTOPHbIX XMMUHECKUX

OrbITOB;

chpOPMUPOBAHHOCTb YMEHWIA NIAHUPOBATDL M BbIMOJHATD XMMUUYECKMIA SKCNEPUMEHT (pa3/iorKeHne nepokcuaa Boaopoaa B
NPUCYTCTBUM KaTa/iM3aTopa, onpenesieHne cpesbl pacTBOPOB BELLECTB C MOMOLLbIO YHUBEPCasIbHOro MHANKATOPa, BMAHNE
pasNYHbIX GaKTOPOB Ha CKOPOCTb XMMMUUYECKOWN peaKLum, peakLmm MOHHOro obmeHa, KauecTBeHHble peakuumn Ha cyabdat-,
KapboHaT- 1 XJI0PUA-aHUOHbI, Ha KaTUOH aMMOHUA, PeLlieHMe IKCNePUMEHTa/IbHbIX 3a4a4 No Temam «MeTanabi» u
«HemeTanibi») B COOTBETCTBUM C NpaBuAaMmn TEXHUKKU Be3onacHoCcTu npu obpalleHnm c BelectBamv 1 nabopaTopHbIM
obopynoBaHnem, NpeaCTaBAATb Pe3yNbTaTbl XMMUYECKOIO SKCNepumeHTa B Gopme 3anmcu ypaBHEHM COOTBETCTBYIOLLUX

peaKkuuii 1 GopmyIMpoBaTb BbIBOAbI HA OCHOBE 3TUX PE3Y/bTaTOB;

chOPMUPOBAHHOCTb YMEHUI KPUTUYECKU aHaIN3MPOBATb XMMUUECKYIO MHPOPMALLMIO, MOMYyYaeMyto U3 PasHbIX ACTOYHUKOB
(cpepctBa maccoBoi KOMMYHUKaLUUN, UHTEPHET 1 Apyrnx);

chOpPMMPOBAHHOCTb YMEHMUI1 cobatofaTh NpasBma 3IKONOrMYecKu LesiecoobpasHoro noBeaeHMs B 6biTy U TPYA0BOM
[eATeNbHOCTU B LIeIfIX COXPaHEeHUA CBOEro 340P0BbA U OKPY3KatoLei NpnupoHoi cpeabl, 0CO3HaBaTb ONacHOCTb BO34EeNCTBUA
Ha XXU1Bble OpraHU3Mbl onpesenéHHbIX BELLLeCTB, NOHMMas CMbICA noKkasatensa MAK, noacHATb Ha Npumepax cnocobbl
YMeHbLUEeHWA 1 NpeaoTBpaLLEeHUA UX BpeaHOro BO3AeNCTBMA Ha OpraHM3mM Ye/ioBeKa;

AnA obyyatowmxca ¢ orpaHUYEeHHbIMU BO3MOXKHOCTAMM 34,0P0BbA: YMEHUE NPUMEHATb 3HaHWUA 06 OCHOBHbIX J,O0CTYMHbIX
MeToAax NO3HAHUA BELLECTB U XMMUYECKUX ABNEHNIA;

ANA cNenbix n cnaboBuaALmMX 06yUaloWmnXca: YMEHWE UCMONb30BaTb pesibedHO-ToUeUHY cuctemy obosHaveHun J1. bpainna
ANA 3aNNCU XUMUYECKUX popmyn.



IIOYPOYHOE INITAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonnuecTBo YacoB Jlata DNEeKTPOHHbIE
n/m Bcero|KonTponbhsre|Tlpaktudeckue|3y4eHus|  mudpoBbie
paBoTHI paboTHl (wemens) |loOpazoBaTebHbIE
pecypcsl

1 |[IIpenmet opranudeckoii XMMuH, €€ BOSHUKHOBEHHE, 1 1

pa3sBUTHE U 3HAUECHUE
2 |Teopus cTpoeHus opraHudeckux coequueHnii A. M. || 1 2

bytnepoBa, €€ 0CHOBHBIE OJIOXKEHUS
3 |IIpencraBnenue o KIacCUPUKAIUN OPraHAYECKUX 1 g

BemecTB. HoMeHknarypa (cucremarudeckas) u

TPHBHAJIbHbIE HA3BAaHUSI OPTaHHYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHIECKUH P/ 1
5 |MeraH u 3TaH — npocTelre MpeacTaBUTEH 1 k|

aJKaHOB ;
6 ||AJIKeHBI: COCTAB U CTPOEHHE, CBOMCTBA 1 6
7 |DTHeH 1 NpoNnuieH — npocTeiinye npeacTaBuTeNu| 1 7

AJIKEHOB
8 |[Ipaxtuueckas pabota Ne 1. «[lonyuenue sTuneHa u | 1 8

H3Yy4YEHHE €ro CBOWCTB»
9 ||Anxanuensl. byranuen-1,3 u metunOyraguen-1,3. 1 9

[lonyuyeHne CUHTETUUECKOT0 Kay4uyKa U pe3HUHEI
10 |ANKuHBI: cocTaB U OCOOEHHOCTH CTPOEHHS, 1 10

TOMOJIOTHYECKHH psaj. ALeTrneH — mpocTemit
IPEACTABUTENb ATKHHOB

11

BhI4nciieHrs 10 ypaBHEHUIO XUMUYECKOH peakiiuu

11

H



Ne Tema ypoka KonnuectBo yacoB Jlara DIIEKTPOHHBIE
n/m Bcero|Kortponsubie|l IpakTndeckue| 13y 1CHIA UQPOBbIE
paGoTHI paGoThI (Hemens) |loOpa3oBaTENbHbIE
pecypcsl
12 ||Apenbi: 6eH3011 ¥ ToNyoll. TOKCHYHOCTH apeHOB 1 12
13 |['eHeTHHYECKas CBSI3b YTIIEBOJOPOIOB, 1 13
MpUHAJIEXKAITUX K Pa3IUIHbIM KJ1accaM
14 ||[IpupoaHbIE HCTOYHUKH YITIEBOIOPOIOB: 1 14
MIPUPOHBIN ra3 U MOMyTHBIE HeTIHbIE ra3bl, HeTh
Y IPOAYKTHI €€ nepepaboTKu
15 |[IIpupoHBIE HCTOYHHUKY YITIEBOJIOPOOB: 1 15
MPUPOIHBIN ra3 v MONyTHHIE He(TSHbIE ra3sl, HEPThH
1 IpOJyKThI €€ nepepaboTKu )
16 ([KorTponbHas paboTa mo pasneny «YTieBoJIopOo b 1 1 16
17 ([IpenensHbIE OTHOATOMHBIE CIUPTHI: METAHOI 1 1 17
sTanos. BoioposHast cBs3b
18 (MHOroaroMHbie CIUPThI: STUICHTIIUKOJb U 1 18
TJIULIePUH
19 |®@eHoN: cTpOoeHUE MOJEKYJIIBI, PU3NUECKUE U 1 19
XMUMUYECKHe CBOWCTBA, MPUMEHEHHUE
20 ||Anbaerupl: GOpMaIbIETri U alleTaabIeT U, 1 20
AueToH
21 |OngHOOCHOBHBIE MpeeNbHbIe KAPOOHOBBIE KUCIOTHI: 1 21
MypaBbUHAasI U YKCYCHas
22 |[IpakTudeckas pabota Ne 2. «CpoiicTBa pacTBOpa 1 1 22
YKCYCHOM KHCJIOTBDY
23 |[CreaprHOBas 1 OJIEMHOBAsE KUCIOThI, KaK 1 23

31



Ne Tema ypoka KomnuecTBo yacos Hara DJEKTPOHHBIE
n/m Beero|[Kontposbasre|[Ipaktudeckue|A3yienus|  nudpossre
paBoTHI paGoThl (uenens) oOpa3oBaTebHbIE
pecypcesl
IIPEJICTABUTENN BBICIINX KAPOOHOBBIX KHCIOT
24 |MbLia KaK COJH BBICIIUX KapGOHOBEIX KHCIIOT, HX 1 24
MOIolIee JeHCTBUE
25 ((CnoxHble 3pHpE! KaK TPOM3BOIHbIE KAPOOHOBBIX 1 25
KHCJIOT. [ HIpOIH3 CHOKHBIX 3QUPOB
26 |[XKupsbl: ruaponus, mpuMeHeHue, OHOIornIecKas 1 26
POJIb KHUPOB
27 |[YraeBonsl: cocTaB, kiaccudukanus. Bakueitme 1 27
IPEe/ICTABUTENN : [II0K03a, (PpyKTO3a, caxaposa
28 |Kpaxman 1 LiejuIoa03a Kak NpUpOIHbIE MOIUMEPHI 1 28
29 |[KonTposbHas paboTa 1o paszeiy 1 1 29
«Kucnopozcoaepxariue opraHuyecKue
COEUHEHUS
30 |AMUHBI: METHJIAMUH U aHUJIMH 1 30
31 | AMHHOKHCIIOTBI Kak aM()OTepHbIE OPraHAYECKUE 1 31
COEJIMHEHUs, UX OHosoruyeckoe 3HaueHue. [lentuabl
32 |benku Kak MPUPOJIHBIE BHICOKOMOJIEKYIIIPHBIE 1 32
COEIMHEHUSI
33 ||OcHOBHBIE TOHSITHUSI XUMHU BBICOKOMOJIEKYJISIPHBIX 1 33
COeIMHEHUI
34 ||OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJIIPHBIX 1 34
coequHenui. [1nacTmaccsl, kay4dyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 2 2




11 KJIACC

Tema ypoka

KonmnuectBo

qacoB

Bcero

KonTponbHbIe
paboThI

[IpakTuueckue
paboThI

Jlata
W3y4eHHUS

JNIEKTPOHHBIE
udpoBbie
obOpa3oBaTtelbHbIe

pecypcel

XuMuveckuil ameMeHT. ATOM. DIIeKTpOHHAS
KOH(UTypaIs arToMOB

Ileproguueckuii 3axkoH u [lepuoaudeckast cucrema
XAMHAYECKUX 3rieMeHToB J[. Y. Menneneena, ux
CBSI3b C COBPEMEHHOM TEOPUEN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
BJIEMEHTOB U UX COCIMHEHUN 10 rpymnnam u
nepuojiaM. 3HaueHHe MEPUOTUYECKOI0 3aKOHA 1
CHUCTEMbI XUMHYecKUX AiieMeHTOB JI.1. MenieneeBa
B Pa3BUTUU HAYKH

Crpoenmue BelecTBa. X UMHYECKas CBSI3b, €€ BUJIbL;
MeXaHW3Mbl 00pa30BaHUs KOBAJEHTHOM CBS3H.
Bonoponnas cBs3b

BajieHTHOCTB. DIeKTpOOTpHIIATENbHOCT. CTEneHs
OKHcJieHHs. BeniecTBa MOJIEKYJISPHOTO |
HEMOJIEKYJISIPHOTO CTPOCHUS

IToHsiTHE O TUCTepCHBIX cucTeMax. McTHHHBIE 1
KOJIJIOUJHBIE pacTBOPBI. MaccoBas J0Js BelllecTBa B
pacTBOpe

KJ'IaCCI/Iq)I/IKaL[I/IH " HOMEHKJIaTypa HEOPTaHUYECKHUX
coeauHeHul. I ' eHeTnyeckast CBSI3b HCOPraHU4YC€CKUX
BEILICCTB, Pa3IUYHbIX KIIaCCOB

Knaccudukanus XuMUIeCKUX peakiiyii B




/1

Tema ypoxka

KonuuectBO

4yaCoB

Bcero

KonTposnbHbie
paboThI

[TpakTrueckue
paboThI

Hara

W3y4YeHUs]

DNIEeKTPOHHBIE
A pPOBbIE
oOpa3oBarebHbIe

pecypcbl

HEOPraHu4eCcKOoil ¥ OpraHuvecKoit XuMuu. 3aKoH
9coxpaHeHus MacChl BEIIECTB; 3aKOH COXPAaHEHHS U
MIPEBPAICHNUS SHEPIHH [IPY XUMUYECKUX PEaKIUIX

Ckopoctsb peakiun. OGpaTuMble peakiuH.
XHMMHUYECKOE paBHOBECHE

10

[Ipaktrueckasd padora No 1. «BiusiHue pasnuuHbIx
(akTOpPOB Ha CKOPOCTh XUMUYECKON PeaKLIAm»

10

11

DnexTpoauTHieckas auccorpanus. Iloasrue o
BoJopoAHOoM nokasareiie (pH) pacrBopa. Peakuuu
HMOHHOI0 0OMeHa. I uapon3 opraHuyecKkux u
HEOPraHWYECKUX BeIIeCTB

11

12

OKHUCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIMH.
[ loHsiTie 00 3/IEKTPOJIN3e PACIIaBOB U PACTBOPOB
coJie

12

13

KonTtponbHas pabora no pazzaeny «Teoperudeckre
OCHOBBI XUMHI

13

14

Merainsl, ux nonoxenue B [lepronnueckoii
cucreMe XuMHYeckux anemeHtoB J[. Y. MeHeneeBa
¥ OCOOEHHOCTH CTpOeHHs aToMoB. O01ue
¢bu3nyeckue CBOUCTBAa METAIIOB

14

15

CruaBbl METAIIOB. DJIEKTPOXUMUYECKHI PSIJI
HaIpsDKEHUH METAJIJIOB

15

16

XHUMHYECKHE CBOMCTBA BAXKHEMIIIMX METAJIOB
(Hatpuii, kanui, KaJbUKil, MarHuii, aIFOMMHUN) ¥ UX

16




«Hemertannbpy. BeruuciaeHus o ypaBHEeHHSIM
XHMHAYECKUX PEAKIUI U TEPMOXUMHUYECKHE PacUEThI

Ne Tema ypoka KonuiecTBo yacoB Jara DNEeKTPOHHbIE
n/m Bcero|KonTponsHbie|[IpakTuaeckue|A3Y9eHHUs|  HpoBbIe
paboTH paboTHI o0Opa3oBaTeNbHbIE
pecypcbl
COeIMHEHU M
17 | Xumu4deckue CBOMCTBA XpoMa, MEIH H HX 1 17
COeIMHEHNN
18 | Xumuueckue CBOMCTBA IIUHKA, XKejle3a U UX 1 18
COeIMHEHUN
19 |[IpakTiueckas paborta Ne 2. "Pemenue 1 1 19
DKCIIEPUMEHTAJIbHBIX 33/1a4 1o TeMe «MeTasuibi»"
20 |[Hemerambl, ux nonoxenue B [lepuoanyeckoit 1 20
cucreme xumudeckux anemeHToB 1. . Menpaeneena
1 0COOEHHOCTH CTPOEHHUSI aTOMOB
21 |dusmueckue cBOHCTBa HEMETAIUIOB. AJIOTPONKS 1 21
HEMEeTaJUIOB (Ha mpuMepe KUCIIOpoia, CEPHI,
¢dbocdopa u yriepoaa)
22 | X¥MMHAYECKHE CBOWCTBA rajloreHOB, Cephl ¥ X 1 22
CcOoeIMHEHUU
23 |Xumu4eckue CBOMCTBa a30Ta, (hocdopa n ux 1 23
COeIMHEHUI
24 | XuMu4ecKkue CBOUCTBA yriepoja, KPEMHHUS 1 UX 1 24
coeMHeHUu
25 |[IpuMeHeHHe BaXKHEHIIINX HEMETAILIIOB ¥ HX 1 29
COE€JIMHEHUH
26 |O0o0IIeHNe U CUCTeMAaTU3alusl 3HAHUM 10 TEME 1 26

¥ .



No Tema ypoka KomnnuecTBo yacoB JlaTa DIIEKTPOHHbBIE
/i Bcero|[Kontponbhbie| [ Ipaktraeckne|[H3Y 1E€HAA nugposee
PaBOTHI paboTH o0pa3zoBareibHbIe
pecypcsl
27 |I[Ipaktuueckas padora Ne 3. «Pelenue 1 1 27
SKCIIEpUMEHTAJIbHBIX 3a7a4 10 TeMe "Hemerammnr"»
28 | KonTposnbHas pabota 1o temam «MeTaby 1 1 1 23
«HemeTamibny
29 |Heopranuueckue ¥ OpraHMYecKUe KUCIOTBIL. 1 29
Heopranuueckue 1 opraniyecKue OCHOBaHHSI
30 |[AMboTepHBIe HEOpraHUYECKHE M OPraHUYECKHE 1 30
coequHeHus. ['eHeTHYecKas CBS3b HEOPTAaHUUECKUX
Y OpPraHUYeCcKUX BEIECTB
31 |[Postb xumuM B 06GECIIEYEHNH YKOTOTHUECKOIA, 1 31
3HEPreTUYECKON U MUILeBON 0€30I1aCHOCTH,
pPa3sBUTUH MeINIUHbI
—
32 |[Ipencrapienus: 00 0OIIMX HAYYHBIX PUHIMIIAX 1 32
IPOMBIILIEHHOTO MOJIYYeH s BaKHEHUIINX BEIIECTB
33 [YenoBek B MUpE BEIIECTB U MATEPHAIIOB 1 LL
34 |XuMus u 3710pOBbE YeNIOBEKA 1 34
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA3OBATEJILHOI'O ITPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI UISI YAUTEJISA
U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI M PECYPCBHI CETH HHTEPHET
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