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MOACHUTE/IbHAA 3ANUCKA

Mporpamma no xMmum Ha ypoBHe cpeaHero obuiero obpasosaHma paspabotaHa Ha ocHoBse
depepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «0O6 obpasoBaHum B Poccuitckoit Pegepaummy,
TpeboBaHWU K pe3ynbTaTaM ocBOeHUA peaepanbHOl obpasoBaTeNbHOM NPorpammsbl cpegHero obuero
obpasosaHua (POMN COO), npeactaBneHHbIX B PenepanbHOM rocyapcTteeHHOM 06pas3oBaTeibHOM
craHgapte COO, ¢ yuétom KoHuenumum npenogasaHus yuebHoro npegmeTta «XuMus» B
0b6pa3oBaTeibHbIX OpraHM3aunax Poccninckon Pegepaunn, peanmnsyowmx OCHOBHble 06pa3oBaTesbHble
Nporpammsl, U OCHOBHbIX MNONOXKEHUIM «CTpaTernm pasBnTmMa BOCNnTaHUA B Poccuiicko Pegepaumm Ha
nepuog, o 2025 roga» (PacnopsaxeHue Mpasutenbctsa PO ot 29.05. 2015 N2 996 - p.).

OcHoBY NoaxoA0B K pa3paboTKe Nporpammsbl Mo XMMUU, K onpegeneHnto obuen ctpaternm obyyenus,
BOCMMUTAHMA U Pa3BMTUA obyyatowmxca cpeactsamm yyebHoro npeameTa «Xmmma» ana 10-11 knaccos
Ha 6a30BOM ypPOBHE COCTaBMU/IN KOHLeNTyanbHble nosoxkeHns ProC COO o B3aMmoobyCcn0BIEHHOCTH
uenemn, cogepaHua, pesynbtaTtoB 0byyeHna n TpeboBaHUI K YPOBHIO NOATOTOBKU BbINMYCKHMKOB.

Xumunueckoe obpasoBaHuMe, Nosy4aeMoe BblMyCKHMKamMuK 06Lweobpa3oBaTebHOM OpraHn3aLmm,
ABNAETCA HEOTbEM/IEMOW YaCTbHo MX 06pa3o0BaHHOCTU. OHO CNYKUT 3aBEPLLAIOLLMM STaNOM peannsaumm
Ha COOTBETCTBYOWEM eMy 6A30BOM YPOBHE KNHOUEBbIX LLEHHOCTEW, MPUCYLLUX LLEJIOCTHOWN cUcTeEme
XMMWYECKOro obpasoBaHmaA. 3TN LLEHHOCTU KacatoTcA NO3HaHMA 3aKOHOB NPUPOAbLI, PopMUpPOBaAHUA
MWPOBO33peHMA U 06LLEN KybTYPbl YE/I0BEKA, A TaKKe 3KON0rMYecKM 060CHOBaHHOMO OTHOLLEHMSA K
CBOEMY 340POBbIO U NPMPOAHOM cpeae. Peannsyetca xsummnyeckoe obpas3oBaHne obyvatoLWwmMxcs Ha
YPOBHe cpeaHero obuiero obpasoBaHmMa cpeacTBamm y4ebHoro npegmeta « XMMUA», CoaepKaHue n
NoCTPOeHWe KOTOPOro onpeaesieHbl B MPOrpamme no XMMnK ¢ y4ETom cneumdUKM HayKn xummm, eé
3HaYeHMA B NO3HAHUU NPUPOLAbI U B MaTepPMaibHOM KMU3HM OBLLECTBA, @ TaKKe C Y4ETOM 06LMX Lenei 1
NPUHLMMOB, XapaKTePU3YHOLLUX COBPEMEHHOE COCTOAHME CUCTEMbI CpesHero obuiero o6pasoBaHma B
Poccuiickoin deaepauum.

XMMMA KaK 3/1eEMEHT CUCTEMbI €CTECTBEHHbIX HayK UrpaeT 0cobyo poab B COBPEMEHHOM LMBUAN3ALMM, B
CO34aHNKN HOBO Ba3bl MaTepuanbHOM KyabTypbl. OHa BHOCUT CBOM BKAa4 B popmMMpOBaHME
paLMOHaNIbHOrO Hay4YHOro MbILL/IEHUA, B CO34aHUE LeIOCTHOro NpeacTaBieHmsa 06 OKpyKaloLlem mupe
KaK 0 eAMHCTBE NPUPOAbLI U YENOBEKA, KOTOPOoE GOPMUPYETCA B XMMUM HA OCHOBE MOHUMAHMA
BELLEeCTBEHHOrO COCTaBa OKPYKAOLWEro M1pPa, OCO3HAHUA B3aMMOCBSA3N MEKAY CTPOEHUEM BELLECTB, UX
CBOMCTBAaMM M BO3MOXKHbIMM 061aCTAMMU NPUMEHEHMUS.

TecHo B3aMMOAEﬁCTBYH Cc Apyrumm eCteCtBEHHbIMU HayKaMU, XUMUA CTana HEeOTbeM/IEMOM YaCTbto
MMpOBOI‘a KYNnbTypbl, HeO6XOAMMbIM ycnosuem ycnewHoro Tpyaa n XXn3Hum Kaxkaoro 4ieHa 06LLI,eCTBa.
CoBpemeHHasa XMMMA KaK HayKa co3maaTtesibHasn, KaK HayKa BbICOKUX TEXHONOMNM Hanpas/sieHa Ha
peweHne rnob6anbHbIX npo6nem yCTOVI‘-IMBOI'O pPa3BnTUA YenoseyecTsa — CblprBOﬁ, 3HepFETMHECKOﬁ,
I'IVIUJ,EBOI\;I, 3Konormyeckomn 6esonacHoOCTU U OXpaHbl 300p0OBbA.

B cooTBeTCTBMU C O6LWLMMM LEeNsMM U NPUHLUMNAMK cpeaHero obuiero obpa3oBaHua cogepkaHme
npeagmeTa «Xumua» (10—11 knaccol, 6a30BbI YPOBEHb U3YYEHMA) OPUEHTUPOBAHO NPEUMYLLLECTBEHHO
Ha 06LLEeKYNbTYPHYIO NOArOTOBKY 0byvatolwmxca, HeobxoAnMyo UM AN BbIpaboTKK
MMPOBO33PEHUYECKMX OPUEHTUPOB, YCMELIHOIO BK/IOYEHMA B }KU3Hb COLMYMA, MPOAO/IKEHUSA
06pa3oBaHMs B PasIMYHbIX 061aCTAX, HE CBA3AHHbIX HEMNOCPEACTBEHHO C XMMUEN.



CocTasnsAwWMMN npeameTa «Xumua» asnatoTca 6asosble Kypcbl — «OpraHnyeckas xumma» n «0bwas un
HeopraHMYecKas XMMMUA», OCHOBHbIM KOMMOHEHTOM COLEPKAHUA KOTOPbIX ABAAKOTCA OCHOBbI 6a30B0OW
HayKW: CUCTEMA 3HAHMWI NO HEOPrAaHUYECKOM XMMUU (C BKNOUEHMEM 3HAHWUI U3 0BLEN XUMUK) U
opraHmyeckon xummuun. PopmmpoBaHmMe AaHHOM CUCTEMbI 3HAHWI NPU U3YyYEeHUN NpeameTa
obecneynBaeT BO3IMOXKHOCTb PAaCCMOTPEHMUA BCEro MHOroobpasma BeLLeCTB Ha OCHOBE 06LLMX NOHATUIA,
33aKOHOB M TEOPUIN XMMUU.

CTpyKTypa cofeprKaHmsa Kypcos — «OpraHunyeckas xummua» n «0bLian n HeopraHMYecKan XMmma»
chopmmpoBaHa B Nporpamme rno XMMUKU Ha OCHOBE CUCTEMHOIO NOAX0Aa K M3y4YeHMIo y4ebHoro
maTtepuana u obycnosaeHa UCTOPMUYECKN 060CHOBAHHbIM PAa3BUTMEM 3HAHMI Ha onpeaenéHHbIX
TEopeTUYECKNX YPOBHAX. TaK, B Kypce OpraHMYecKon XMMMU BELLLECTBA PacCMaTPUBAIOTCA Ha YPOBHE
K/J1aCCMYECKOMN TEOPUMN CTPOEHUA OPraHMYECKUX COEANHEHWNN, a TaKXKe Ha YPOBHE CTEPEOXMMUYECKUNX U
3N1EKTPOHHbIX NPeACcTaBAeHUI 0 CTpoeHMM BelecTB. CBeaeHna 06 M3ydyaemMbIX B Kypce BelecTax
[JAl0TCA B Pa3BMTMM — OT YI/1IeBOA0POA0B A0 CNOMKHbIX BUOAOTMYECKN aKTUBHbIX coeanHeHui. B Kypce
OpPraHMYecKon XMMMU MOJy4atoT pa3BuTHe cGOPMMPOBAHHBIE HA YPOBHE OCHOBHOTO 06LLEro
06pa3oBaHMA NepBOHaYabHble NPeACTaBAEHMA O XMMMUYECKOM CBA3MU, KNAaCCUPUKALMOHHBIX NPU3HAKaXx
BELLECTB, 3aBUCMMOCTM CBOWMCTB BELLECTB OT UX CTPOEHMA, O XMMUYECKOW peakLmu.

Mog, HOBbIM YF/1IOM 3peHMA B NpeameTe «Xumna» 6a3oBOro YpoBHSA PaccMaTPUBAETCA U3YYEHHbIM Ha
YpOBHe OCHOBHOrO 06LLero o6pasoBaHMA TEOPETUYECKMIA MaTepman N GaKToNornMYeckue CBeaeHns o
BELLECTBAX M XMMUYECKOMN peaKkumnmn. Tak, B YacTHOCTH, B Kypce «ObLan N HeopraHMyeckan Xmmua»
obyyatowmMmcs NpPeaocTaBAfeTCcA BOSMOMXKHOCTb OCO3HaTb 3HAaYEHME NePUOANYECKOro 3aKOHa C
06LEeTEOPETUYECKMX U METOA0N0TUYECKMUX NO3ULUIA, TNYDXKEe NOHATb UCTOPUYECKOE N3MEHEHUE
dYHKUNI 3TOro 3aKoHa — oT obobuiatoLeit 40 06 bACHAOWEN N MPOTrHO3MPYHOLLEN.

EanHas cuctema 3HaHWUI O BaXKHEMLLMX BELECTBaxX, UX COCTaBe, CTPOEHMM, CBOMCTBAX U NPUMEHEHUN, a
TaKXKe 0 XMMUYECKUX PeaKLMAX, UX CYLLHOCTM U 3aKOHOMEPHOCTAX NPOTEKAHMA AOMNO/HAETCA B Kypcax
10 1 11 KnaccoB aneMeHTaMU CoAepKaHUA, UMEIOLNMU KyNbTYPONOTrMYECKMIA U NPUKNAAHOM XapaKTep.
3T 3HaHMA CNOCOBCTBYHOT MOHMMAHUIO B3aMMOCBA3M XMMUM C APYTMMU HayKaMK, PacKpbiBalOT eé ponb
B NO3HaBaTe/IbHOW M MNPaKTUYECKOMN AeATENbHOCTM Ye/10BEKa, CNOCOOCTBYIOT BOCMUTAHMUIO YBAXKEHUA K
npoueccy TBOpYecTBa B 06/1aCTU TEOPUU N MPAKTUYECKUX NPUNONKEHUIN XUMUWN, MOMOTaIOT BbINYCKHUKY
OPMEHTUPOBATLCA B OOLLECTBEHHO M JIMYHOCTHO 3HAYMMbIX Npobsiemax, CBA3aHHbIX C XUMUEN,
KPUTUYECKM OCMbICINBATb MHPOPMALMIO U NPUMEHSATb €€ ANS NOMNONHEHWUS 3HAHWUN, peLleHuns
WHTENNIEeKTYa IbHbIX M SKCNEePUMEHTaJIbHbIX UCCIeA0BaTeIbCKUX 3a4a4. B uesiom coaep:kaHune y4ebHoro
npeameTa «XMMna» JAaHHOTO YPOBHS M3yYeHUs OPUEHTMPOBAHO Ha GopMUpPOBaHME ¥ 0byYatoLLMXCA
MWPOBO33pEHYECKOW OCHOBbI A1 NOHMMAHWUA GUNOCODCKUX UAEN, TaKMX KaK: MaTepuasibHoe eUHCTBO
HEoOpPraHMYecKoro U OpraHNYeckoro mmpa, obycaoBNEHHOCTb CBOMCTB BELLECTB UX COCTaBOM U
CTPOEHMEM, NO3HABAEMOCTb MPUPOAHbIX ABNEHUI NYTEM SKCNEPUMEHTA U PeLLEeHMA NPOTUBOPEYNN
MeXK Ay HOBbIMW haKTaMU U TEOPETUYECKMMM NPEANOChIIKAMU, OCO3HAHUE PO XMMUM B PeLLIEHUU
3KO/IOrMYecKkux npobaem, a TakKe Npobaem coeperkeHnsa sSHepreTMYecknx Pecypcos, Cbipbs, CO34aHuMA
HOBbIX TEXHO/IOTUIA U MaTepuasos.

B nnaHe pelweHna 3a4a4 BOCNUTAHMA, PA3BUTUA U COLMANM3ALNN OOYYAIOLLMXCS NPUHATbIE MPOrPaMMONn
Nno XMMMU NOAXOAbI K ONpeseneHnio CoAepKaHMA U NOCTPOEHMA NpeameTa NpeaycmMaTpmBatoT
bopMmpoBaHMe YHUBEPCANbHBIX YYEOHbIX AENCTBUIA, MeIOLLMX Ha3oBOe 3HAUYEHME A/1A PA3INYHbIX
BUAOB AEATENIbHOCTU: peleHna npobaem, NOUCKa, aHann3a n 06paboTkn nHbopmaunm, HeobxoaMMbIX



anAa I'IpMO6peTEHMFI OnbliTa I'IpaKTVILIECKOﬁ n MCCﬂe,EI,OBaTe}TbCKOl\;I AeATeNbHOCTHU, 3aHMMaIOLLI,el71 BaXXHoe
MeCTO B MO3HAHUUN XUMUN.

B npakTMKe npenoaasaHMA XMMUU Kak Ha YPOBHE OCHOBHOro o6uiero o6pa3oBaHus, Tak U Ha YpoBHe
cpepgHero obuero o6pasoBaHUA, NpY oNpeaeNeHnn CoaepKaTe/lbHOM XapaKTEPUCTUKM LieNei n3ydeHus
npegmeta HamnpasjeHMeM NepBOCTENEHHOM 3HAaYMMOCTUN TPAAULMOHHO NpU3HaéTca GopmMmmpoBaHme
OCHOB XMMMWYECKOM HayKM KaK 06/1acTh COBPEMEHHOro eCTeCTBO3HaHWA, NPAKTUYECKOM AeATeNbHOCTH
YyesioBEKA M KaK 04HOM0 U3 KOMMNOHEHTOB MMPOBOM KyNbTypbl. C METOAUYECKOW TOYKM 3peHUaA TaKow
MOAX0A K onpeaeneHuto Lenei nsyyeHns npeamera ABAAETCA BMoHe onpasaaHHbIM.

CornacHo AaHHOM TOUYKe 3peHMA MaBHbIMU LLeNSIMU M3yYeHUa npeameTa «Xumma» Ha 6a3oBOM ypoBHe
(10 —-11 kn.) sasnatoTca:

bopMMnpoBaHUE CUCTEMbBI XMMNYECKNX 3HAHWUIM KaK BaXKHENMLWEeN COCTaBAAOWEN eCTeCTBEHHO-HAy4YHOM
KapTMHbI MMpPa, B OCHOBE KOTOPOM NIeXKaT KAtoueBble NOHATUA, GyHAaMeHTa IbHble 3aKOHbI U TEOPUU
XMMUW, OCBOEHME A3blKa HAYKM, YCBOEHME N NOHMMAHWE CYLLHOCTM AOCTYMNHbIX 0606LWeHN
MWPOBO33PEHYECKOro XapaKTepa, 03HAaKOM/IEHME C UCTOPUEN UX PA3BUTUA U CTAHOB/IEHUS;

dbopmmMpoBaHME U pa3BUTME NPEACTABNAEHNIN O HAYYHbIX METOAAX NO3HAHMA BELLECTB U XMMUYECKUX
peakumin, HeobxoaAnMbIX A5 NPUOBpPETEHNS YMEHUIN OPUEHTUPOBATLCA B MUPE BELLECTB U XMMUYECKNX
ABNEHUM, UMEIOLMX MECTO B MPUPOAE, B MPAKTUYECKON N NOBCEAHEBHOM KU3HU;

pa3sutune ymeHMﬁ u cnocobos AeATENDbHOCTU, CBA3AHHDbIX C Ha6l]I-O,D,EHMEM N obbsicHeHMEM
XUMUNYECKOro aKCnepnmMmeHTa, CO6J'IPOLI,eHMEM npasun 6e3sonacHoro O6anJ,E‘HVIFI C BewectBamu.

HapAaay ¢ 3Tum, coaepkateNbHaa XapakTepucTnka uesien 1 3agad nsydyeHuna npeameTa B nporpamme no
XMMMWM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBMM C HOBBIMM NMPUOPUTETAMM B CUCTEME CPEaHEro
obuwero obpasoBaHus. CeroaHaA B NpenogaBaHUM XMMnn B 60bLLEN CTENEHM OTAAETCA NpeanoYTeHne
NPaKTUYECKOM KOMMOHEHTE cogeprKaHua obydeHns, OPUEHTUPOBAHHOW Ha NOATOTOBKY BbIMYyCKHUKA
obuweobpasoBaTenbHOM OpraHn3aLLmMm, BAagetowero He Habopom 3HaHW, a GYHKLMOHANbHOW
rPamoTHOCTbIO, TO €CTb CNOCO6aMM U YMEHUAMM aKTUBHOTO NOAYYEHUA 3HAHUA U MPUMEHEHUA UX B
peanbHOW XU3HU ANA peleHna NPaKTUYeCKnX 3agad.

B cBA3M C 3TMM NpU U3yYeHUN NpegMeTa «KXUMUA» LOMUHUPYIOLLLEE 3HAaYEHMe NPUOBpeTaoT Takue Lenu
W 33Ja4m, KaK:

afanTauma obyyatowmxca K ycnoBuam AMHaMUYHO pasBMBatowerocs mmpa, GopmmposaHme
WHTENNEKTYaNbHO PAa3BUTOM IMYHOCTM, FTOTOBOM K CamMo0obpa3oBaHMIo, COTPYAHUYECTBY,
CaMOCTOATE/IbHOMY MPUHATUIO TPAMOTHbIX PELUEHUI B KOHKPETHbIX *KU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C
BELLECTBAMM U UX MPUMEHEHMEM;

dbopmmMpoBaHMe y 06YUYaIOLLMXCA KNHOYEBbIX HAaBbIKOB (K/NOYEBbIX KOMMNETEHLNI), UMEIOLLLUX
YHUBEpCaNbHOE 3HAYeHWe 4N1A Pa3/INYHbIX BUAOB AeATENbHOCTU: peweHna npobaem, Noucka, aHaansa u
06paboTKM MHPOPMaL MK, HEOBXOAMMbIX A5 NPUOBPETEHUS ONbITa AeATE/IbHOCTU, KOTOPan 3aHUMaET
Ba*KHOE MeCTO B NO3HAHMWN XMMUM, a TaKKe A1 OLUEHKU C NO3nNLMIM SKonornvyeckomn 6esonacHocTn
XapaKTepa BAMAHUA BELLECTB U XMMUYECKUX NMPOLLECCOB Ha OpraHM3M YesioBeKa U NpUpPoLHYIo cpeay;

Pa3BuTUE NO3HABATE/IbHbIX MHTEPECOB, MHTENNIEKTYA/IbHbIX U TBOPYECKUX cnocobHocTel o6yqarom,mxcs|:
CNOCOBHOCTM CaMOCTOATENBHO I'IpMO6pETaTb HOBbl€ 3HaHNA N0 XUMUN B COOTBETCTBUN C KU3HEHHbLIMU



NoTpPebHOCTAMM, NCMONb30BATL COBPEMEHHbIE MHPOPMALMOHHbIE TEXHOOTUW ANA MOUCKA M aHan3a
y4ebHOM 1 Hay4yHO-NONYyAAPHON MHPOPMALUN XMMUYECKOTO COLEPHKAHUS;

bopmmnpoBaHmne 1 passuTme y 0byyatowmMXcsa acCoLMaTUBHOIO U JIOTMYECKOro MblLLIEHUS,
HabnaaTeNbHOCTUN, COBPaHHOCTK, aKKYPaTHOCTU, KOTopble 0cO6eHHO HeobXoAUMbI, B YaCTHOCTU, MpK
NAaHNPOBAHMUU U MPOBEAEHUN XUMUYECKOTO IKCNEPUMEHTa;

BOCMUTaHMeE Yy 0byvalowmxca yoexx 4EHHOCTU B 'YyMaHUCTUYECKOM HanpaBAeHHOCTU XMMKNU, e€ BarKHOM
pON B peleHnn rnobanbHbIx Npobsiem paumoHaabHOro NPUPOAONO0/b30BaHNUS, NOMNOAHEHNA
3HEepreTMYecKnx PecypcoB M COXpaHeHMA NPUPOAHOro paBHOBECUS, OCO3HaHMA HEOBXOAMMOCTU
6eperKHOro OTHOLIEHUA K NPMPOAE M CBOEMY 340POBbIO, A TaKKe NPUoBpPEeTeHNA ONbITa MCMOb30BAHMA
MOIYYEHHbIX 3HAHUIM ANA NPUHATUA FIPAMOTHbIX PELUEHUI B CUTYaLMSAX, CBA3AHHbIX C XMMUYECKMMMU
ABNEHUAMM.

B yuebHOM nniaHe cpegHero obuero obpasoBaHus npeameT «Xummna» 6a3oBOro ypoBHA BXOANT B COCTaB
npeameTHoN 0b6nacTm «EcTecTBEHHO-HAY4YHble NpeaMeTbI».

ObLee YNCNO YACoB, OTBEAEHHDIX 411 U3YyYeHUA XMMWUK, Ha HA30BOM YPOBHe cpeaHero obLLero
obpasoBaHus, coctaBnseT 68 yacos: B 10 Knacce — 34 yaca (1 yac B Hegento), B 11 Knacce — 34 yaca (1
yac B Heaen).



COOEPHAHUNE OBYYEHUA

10 KJTACC

OPTAHUYECKAA XMUA

TeopeTnyeckme 0CHOBbI OPraHNYECKON XMMUK

MpeameT OpraHMYecKkoin XMMnn: eé BO3HMKHOBEHUE, Pa3BUTUE N 3HAYEHWE B MOJTYYEHUN HOBbIX
BELLECTB U MaTepnanos. Teopus CTPOEHUA OpraHNYecKnx coeguHeHmnii A. M. byTaepoBa, eé OCHOBHble
nonoeHus. CTpyKTypHble Gopmy/bl OpraHMYeckmx BelLects. Fomonorus, nsomepusa. Xmumudyeckan cBasb
B OPraHMYeCcKMUX COeANHEHUNAX — OAMHAPHbIE U KPaTHbIE CBA3MN.

MpeactasneHme o KnaccudurKaumm opraHnYeckmnx Belects. HomeHKnaTypa opraHMyYecknx coeguHeHmin
(cucTemaTtuueckas) U TpMBMabHbIE Ha3BaHMA BaXKHEWLWNX NpeAcTaBUTENEN KNacCoB OpraHNYecKmnx
BeLLEecTs.

JKcnepMmeHTabHble METOAbl U3yYeHUs BELLECTB U UX NPeBpallleHNn: 03HaKoMeHWe ¢ obpasiamm
OpraHWYeCcKMX BELLLECTB M MaTepmnasamm Ha UX OCHOBE, MOAENIMPOBAHNE MOJIEKY1 OPraHUYECKUX
BelLecTB, HabatoAeHNe U oNncaHUe AeMOHCTPALMOHHbIX OMbITOB MO NpPeBpaLLeHMI0 OpraHNYecKmx
BELLEeCcTB Npu HarpesaHuu (NnaBneHue, obyrnnMBaHuUe 1 ropeHue).

Yrnesogopoapl

A/IKaHbI: COCTaB U CTPOEHME, TOMOJIOFTMYECKU psaa. MeTaH 1 aTaH — npocTeniumne NnpeacTasuTenm
aNIKaHOB: PU3MYECKME U XMMMUYECKME CBOWCTBA (peaKLMm 3aMeLLLEHMA U TOPEHUSA), HAXOXKAEHWNE B
npupoae, NoAyYeHne 1 NPUMeEHeHMe.

ANKeHbI: COCTaB 1 CTPOEHME, TOMOJIOTUYECKUM pAaa,. DTUAEH U NPONUAEH — NpocTelne npeacTaBuTenmn
a/IKEHOB: PU3NYECKME N XMMUYECKNE CBOMCTBA (peaKunmn rugpmupoBaHns, raoreHMpoBaHus,
rmapartauum, OKUCAEHUA U NOAMMEPU3aLMM), NONYYEHNE U NPUMEHEHME.

AnKagueHbl: bytagunen-1,3 u metunbytaamnen-1,3: cTpoeHue, BaXKHenWmne XmMmnyeckme cBOMCTBa
(peakuua nonumepwmsaumm). NMonyyeHMe CUHTETUUYECKOTO KaydyKa U Pe3nHbl.

A/IKMHbI: COCTaB 1 0COBEHHOCTU CTPOEHMUA, FOMONOTMYECKUN PAL,. ALeTUAEH — NPOCTENLLNA
npeAcTaBuTeNb aIKUHOB: COCTaB, CTPOeHMe, GU3NYECKME U XMMUYECKME CBOMCTBA (peakumnm
rMOPUPOBAHMA, TaIOreHNPOBaHMUSA, TMgPaTaL MK, FOPeHus), NosydeHme U NPUMeHeHue.

ApeHbl. BeH30: cocTas, CTpoeHue, GU3NYECKME M XMMUYECKME CBOMCTBA (peaKumm raioreHMpoBaHms n
HUTPOBaHMA), NOSly4EHME U NPUMeEHeHne. TolyoN: COCTaB, CTPOEHUE, PU3MYECKME U XMMUYECKME
CBOWCTBA (peakumu raoreHMpoBaHMA U HATPOBAHWA), NOyYeHNe U NpUMeHeHUe. TOKCUYHOCTb apeHoB.
F'eHeTMYeCKan CBA3b MeXay Yr1eBoA0p0oAaMM, MPUHAANEKALLMMM K PA3IUYHBIM KNaccam.



Mp1poAaHbIE UCTOYHWMKN YTNeBOA0POAOB. [PUPOAHbIN ra3 U NoNyTHble HedTAHbIE rasbl. HedTb 1 eé
npoucxoxageHune. Cnocobbl nepepaboTkn HedTU: MePEroHKa, KPEKUHT (TepMUYECKUIA, KaTaNUTUYECKnit),
nuponus. MpoayKTbl NnepepaboTkn HePTU, UX NPUMEHEHME B NPOMBILLIEHHOCTU U B BbITY. KaMeHHbI
yro/ib U NPOAYKTbl €ro nepepaboTKu.

JKcrnepMmeHTabHble METOAbl U3yYeHUs BELLECTB U X NPeBpallleHUn: 03HaKoMIeHWe ¢ obpasiamu
N1aCTMacc, KayuyyKoB 1 pe3uHbl, Konnekummn «HedTb» 1 «Yronb», MoaennpoBaHmue MONeKyN
yrn1eBoAopoAo0B 1 rafioreHoNpPon3BoAHbIX, MPOBeAeHNE NPAKTUYECKOM PaboTbl: NONYYEHME 3TUIEHA U
M3y4YeHUe ero CBOMCTB.

PacuéTHble 3agaun.

BbluMcieHnsA No ypaBHEHWUIO XMMUYECKOM peaKummn (Maccbl, 06bEma, KoNMYecTBa UCXOLHOTO BeLLecTBa
WM NPOAYKTa pPeakumm No U3BECTHbIM Macce, 06bEMY, KOIMYECTBY OLHOIO M3 UCXOAHbIX BELWECTB UK
NPOAYKTOB peakuum).

Kucnopoacoaepatime opraHMyeckme coeanuHeHus

MpeaenbHble 0AHOATOMHbIE CNUPTbl. MEeTaHO M 3TaHON: CTpoeHue, PUBNYECKNE U XUMUYECKNE
CBOWMCTBA (peaKummn ¢ akTUBHbIMM MeTaIIaMM, FraIoreHOBOA0POAAaMM, TOPEHME), NPUMEHEHME.
BoaopoaHble cBA3M MeKAy MOJIeKYlaMn CNUpToB. [eicTBue meTaHo/1a M 3TaHO/1a Ha OpraHM3m
YyenoBeKa.

MHOroaTomHble CNMPTbl. ITUAEHIIMKOb U TNULLEPUH: CTPOEHME, PUINYECKME N XMMMYECKUE CBOMCTBA
(B3anmopeiicTBME CO LLENOYHBIMU METANIAMM, KAYECTBEHHAA PEAKLUA Ha MHOTOATOMHbIE CMPTbI).
[JelicTBue Ha opraHM3m YyesnoBeKa. [pMMeHeHne rnLepuHa U 3TUNEHTIMKONSA.

deHoN: CTpoeHNe MOoeKy bl, GU3NYECKME N XMMUYECKne CBOMCTBA. TOKCUUYHOCTb deHona. NMpumeHeHne
deHona.

Anbaernapl n KeToHbl. CDopmanbp,erMp,, aueTanbaerna: CtpoeHue, ¢M3Ml~IeCKMe N XMMUYECKMe CBOMCTBA
(peaKLI,MM OKUC/1eHNA N BOCCTAaHOB/1IEHUA, Ka4YeCTBEHHbIe peaKLI,MM), nonyyeHne n npuMmeHeHme.

OA4HOOCHOBHbIE NpeaenbHble KAPOOHOBbIE KUCNOTbl. MypaBbMHas U YKCYCHAA KUCNOTbI: CTPOEHMUE,
bU3nYECcKne N XMmuyeckue CBOIMCTBa (CBOIMCTBA, 06LLMe A/1A K/lacca KMUC/OT, peakumsa sTepubmrKaumm),
nosiydeHue u npumeHeHue. CTeapmHOBasA M 0JIEMHOBAA KMCNOTbl KaK NpeaCcTaBUTeNIN BbICLLMX
KapbOHOBbIX KMCAOT. Mbl/1a KaK CONM BbICLUMX KAPOOHOBBIX KUC/IOT, X MOtOLLEE AeNCTBUE.

CnoxHble 3¢pupbl Kak NPoU3BoAHbIE KapPOOHOBbIX KMCNOT. [MAP0N3 CAOXKHbIX 3GMPOB. MKupbl.
TMAPONN3 KMPOB. MpuMeHeHne }K1MpoB. BUosorMyeckan posb XUpPOoB.

Yrnesogbl: cocTaB, KnaccudumKauma yrnesoaos (MoHO-, AnN- U Noancaxapuabl). [10Ko3a — npocTeniumnin
MOHOCaxapu: 0CO6eHHOCTM CTPOEHMA MONEKYbI, GU3NYECKME N XMMUYECKME CBOMCTBA
(s3ammogpeliicteue c ruapokcnaom meaun(ll), okucneHme ammmnadHbiM PacTBOPOM oKcuaa cepebpa(l),
BOCCTaHOB/IeHWNEe, BPOXKEHME [I0KO3bl), HAXOXKAEHUE B NPUPoae, NpuMmeHeHne, 61onormyeckas posb.
doTocnHTe3. DPYyKTO3a KaKk M30MEp rHOKO3bI.

Kpaxman 1 uenntonosa Kak npupogHble nosmmepbl. CTpOeHWe Kpaxmana U Leantonosbl. Pusmnyeckme m
XMMMUYECKME CBOMCTBA Kpaxmana (rMaponms, KauecTBeHHasa peakumsa C Mo4om).



JKcnepumeHTaNbHble METO/bl U3YYEHMA BELLLECTB M UX NPeBpallleHnit: NposeaeHune, HabatogeHue 1
onucaHue AeMOHCTPaLMNOHHbIX OMbITOB: TOPEHME CMUPTOB, KAYECTBEHHbIE PeaKUUM O4HOATOMHbIX
CNUpTOB (OKMCNeHMe 3TaHoNa okenaom meau(ll)), MHOroaToMHbIX CNUPTOB (B3anmoaeincrene
ranuepuHa c rmgpokeuaom meau(ll)), anbaernaos (oKMcneHMe ammmMadyHbIM PAacTBOPOM OKCMAA
cepebpa(l) n rugpokcngom meaun(ll), B3anmogencrTeme Kpaxmana c MogoM), NpoBeseHne NPakTUYecKo
paboTbl: CBOCTBA PacTBOPA YKCYCHOM KMCIOTbI.

PacuéTHble 3aaaum.

BbluMcneHmAa No ypaBHEHUIO XMMMYECKOMN peakumm (macchbl, 06bEma, KONMYEeCTBa NCXOAHOro BeLecTsa
WM NPOAYKTa peakumm No M3BECTHbIM Mmacce, 06bEMY, KOMYECTBY OAHOIO M3 UCXOAHbIX BELLECTB UAN
NPOAYKTOB peaKkuum).

A30Tcop,ep>1<a|.|.|,me opraHn4yeckne coegnHeHuA.

AMMHOKMUCNOTbI Kak aMdoTepHble opraHnYeckne coegmHeHns. dusmyeckme U XMMMYecKme CBOMCTBA
aMUHOKMCNOT (Ha Npumepe rnumHa). Buosormyeckoe sHayeHMe amMHOKMCAOT. MenTuabl.

Benkun Kak npupoHbie BbICOKOMONEKYNAPHbIE coeAMHeHMA. [lepBUYHan, BTOPUYHAA 1 TPETUYHas
CTPYKTypa 6enkoB. Xnmmyeckue cBOCTBa BeNKOB: rMaponns, aeHaTypauns, KayecTBeHHble peakumn Ha
6enku.

JKcnepMmeHTaNbHble METO/bl U3YYEeHMA BELLLECTB U UX NpeBpalleHunit: HabaoaeHWe n onucaHme
AEeMOHCTPaLMOHHbIX OMbITOB: AeHaTypauna 6eKOB Npu HarpesaHMm, LUBETHbIE peakLumumn 6e/Kos.

BblcOKOMONEKYNAPHbIE COeAUHEHUA

OCHOBHble NOHATUA XMMUN BbICOKOMONEKYTAPHbIX COGAMHeHMViZ MOHOMEepP, Noanmep, CTPYKTYpHOE
3BEHO, CTENEHb NO/IMMEPU3aLLNN, CpeaHAA MOJTIEKYNIAPHAA MacCca. OcHoOBHble MeToAabl CUHTE3a
BbICOKOMOJIEKYNTAPHbIX COG,EI,VIHEHVIVI — noamnmepunsauma n NoZIMKoHA4eHCcauuAa.

JKcnepuMmeHTasibHble MEeTOAbl N3yYeHUs BELLECTB M UX NPEeBPaLLEeHMn: 03HaKoMeHMe ¢ obpasuamm
NPUPOAHBIX N UCKYCCTBEHHbIX BOJIOKOH, N1aCTMAcC, Kay4yKoB.

Me)‘Kﬂpe,ﬂ,METHble cBA3N.

Peanusauma mexnpeameTHbIX cBAsen npun U3y4eHnmn OpI'aHVI‘-IECKOlz xumummn B 10 Knacce ocyuwecrtBnAaeTca
yepes ncnosibsosaHme Kak O6UJ,VIX eCcTeCTBEHHO-HaYy4HbIX NOHATUI, TaK U NOHATUN, ABNAKOLWMNXCA
CUCTEMHbBIMU ONA OTAENbHbIX NpeamMmeToB eCTeCTBEHHO-HAY4YHOTo UnKAna.

OGLLI,ME €CTeCTBEHHO-HaYy4Hbl€ NOHATUA: AB/IEHUE, HayHHblﬁ d)aKT, rmnoTe3a, 3aKOH, TeEOPUA, aHanus,
CUHTES, KI'IaCCVId)MKaLI,MFI, nepmnoanvHoOCTb, Ha6/'IIOLI,EHMe, namepeHune, sKkCnepnmmeHT, moaennmposaHue.

dusnka: matepua, sHeprua, macca, aTom, 31eKTPOH, MONEKYa, SHePreTUYeCcKUii ypoBeHb, BELLLECTBO,
Teno, 06bEM, arperaTHoe COCTOsiHME BelLecTBa, PU3MUYECKME BEINUMHBI M €AUHULLbI UX U3MEPEHUS.

Buonorus: kKnetka, opraHusm, bnocepa, obmeH BelLecTB B opraHU3me, GoToCHMHTE3, BUONOrMYecKn
aKTUBHble BelllecTBa (6enku, yrnesoabl, Xupbl, pepmeHTbl).

I'eorpachﬂ: MWUHEPanbl, rOPHble NOPOAbl, NOsIE3HbIE UCKOMAEMbIE, TONNINBO, PECYPCbI.



TexHoNOrMA: NUWeEBbIe MPOAYKTbl, OCHOBbI PALMOHANbLHOIO NUTAaHMA, MOtOLWMe CPeacTBa,
NNeKapCTBeHHbIe N KOCMETUYEeCKME npenapaTtbl, maTepunanabl U3 UCKYCCTBEHHbIX U CUHTETUYECKUX
BOJIOKOH.

11 KNTACC

OBLWAA N HEOPTAHUYECKAA XMMWA

TeopeTnyeckne oCHOBbI XMW

XMMMYECKnit anemeHT. ATom. 14po aToMa, M30ToNbl. DNEKTPOHHAA 060/104Ka. IHEPreTUYECKNE YPOBHM,
NoAypoBHU. ATOMHble 0pbutanu, s-, p-, d- anemeHTbl. OcobEHHOCTUN pacnpeneneHns 31eKTPOHOB No
opbuTanam B aTOMax 3/IEMEHTOB NEPBbIX YETbIPEX NEPUOLOB. DNEKTPOHHAA KOHPUTYpaLMA aTOMOB.

Mepuoanyeckunii 3akoH 1 MNeprnogmyeckas cucTema XMMMYeCcKMx anemenTos . M. MeHaeneesa. CBA3b
nepuoamnyeckoro 3akoHa v Mepunoanyeckomn cuctembl XuMmnyeckux anemeHtos . N. MeHaeneesa ¢
COBPEMEHHOW Teopuen CTPoeHnss aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUA CBOMCTB XMMUYECKUX
3/1eMEHTOB M 06pPa3yeMbIX MMM NPOCTbIX U CNOMKHbIX BELLECTB MO rpynnam 1 nepuogam. 3HayeHue
nepuoanYeckoro 3aKOHa B Pa3BUTMKN HayKW.

CTpoeHue BelLecTBa. XMMMUYECKan CBA3b. BUAbl XMMMYECKOU CBA3K (KOBA/IeHTHAnA HeMoiApHas 1
NoNApHas, MOHHAsA, MeTanandyeckas). MexaHn3mbl 06pPa3o0BaHNA KOBANIEHTHON XMMUYECKOWN CBA3K
(0BMEHHbIN M [OHOPHO-aKLENTOPHbIN). BogopoaHasn cBA3b. BaNeHTHOCTb. DN1EKTPOOTPULATENIbHOCTD.
CreneHb okucneHUA. MOHbI: KaTUOHbI M @HUOHDbI.

BewecTBa MOTIERY/TAPHOIO U HEMONEKYNIAPHOTO CTPOEHUA. 3aKOH NOCTOAHCTBA COCTaBa BeLecTsa. TUnbl
KpUCTannnyeckmx peLLIéTOK. 3aBMCMMOCTb CBOMCTBA Bel,ecTB OT Tuna KpMCTaﬂﬂMHECKOVI pELLIéTKVI.

MoHATHE O ANCNEPCHbIX CUCTEMaX. MCTUHHbIE U KONNOWIHbIE pacTBopbl. MaccoBaa A011A BellecTsa B
pacTsope.

KnaccudmKkauma HeopraHMYecKux coegmHeHnin. HomeHKknaTypa HeopraHMYecKux BeLLecTB.
leHeTUYecKas CBA3b HEOPraHUYECKMX BELLECTB, MPUHAAIEKALMX K PA3/IMYHBIM KAaccam.

Xummnyeckas peakums. Knaccudumkauma XMMUUYECKUX Peakumii B HEOPraHUYECKOW U opraHMYecKoi
XMMUU. 3aKOH COXPaHEHNA MaCCbl BELLLECTB, 3aKOH COXPaHEHUA U NpeBpaLLeHMsa SHepPrum npu
XMMUYECKUX PEAKLLUAX.

CKOPOCTb peaKkuuu, eé 3aBUCMMOCTb OT PasfiMyHbIX pakTopoB. ObpaTrmble peakuun. Xmmuyeckoe
paBHoBecue. DaKTOpbI, BAUAIOLLME HA COCTOSHUE XMMUYECKOro pasHoBecusa. MpuHumn fle LWWaTtenbe.

dneKTpoanTuYecKana amccoumauma. CuabHble U cnabble anekTponutbl. Cpeaa BoAHbIX PacTBOPOB
BELLLECTB: KMCNan, HeMTpasbHasd, WeaoyHas.

OKNCANUTENbHO-BOCCTAHOBUTENbHbIE PEeaKLUK.



JKcnepMmeHTabHble MeTOAbl N3yYeHUs BELLECTB U UX NPEBPaLLLEHUA: AeMOHCTpauma Tabany,
«lMeprogmyeckas cuctema Xummdeckux anemeHtos [. . MeHaeneesa», usydeHne mogenem
KPUCTa/IZIMYECKMX PELIETOK, HabloaeHNe M ONUCaHNE AEMOHCTPALMOHHBIX U 1aboPaTOPHbIX ONbITOB
(pasnorkeHne nepokcmnaa Boaopoa B NPUCYTCTBMM KaTannsaTopa, onpeaeneHune cpeabl pacTBopoB
BELLLECTB C NOMOLLLbIO YHUBEPCA/IbHOIO MHAMKATOPa, PeakLmMn MOHHOro obmeHa), nposegeHue
NnpaKkTMYecKkon paboTbl «BansaHMe pasnnyHbIX PaKTOPOB Ha CKOPOCTb XMMNYECKOM peakumnmn».

PacuéTHble 3aaaum.

PacuéTbl no YPaBHEHNAM XUMUNYECKUX peaKu,Mﬁ, B TOM 4YUCne Tepmoxmmmnyeckmne paCLIéTbI, paCLIéTbI C
MCNON1b30BaHNEM MOHATUA «MacCCoBaA 0014 BelleCTBa».

HeopraHuyeckasa xumma

HemeTannbl. NonoxkeHne HemeTannos B [lepuognyeckoit cucTeme XMmmMUYeckux anemenTos . U.
MeHaeneeBa M 0CO6EHHOCTM CTPOEHUs aToMoB. PU3NYECKME CBOMCTBA HEMETaNN0B. AnnoTponus
HemeTannoB (Ha Nnpumepe Knuciopoaa, cepbl, pocdopa u yrnepoaa).

XMMMYECKMe CBOMCTBA BaXKHELNX HeMETaNN0B (ranoreHos, cepbl, a3oTa, ¢pochopa, yrnepoaa u
KPeMHUSA) U UX coeauHeHNn (OKCUA0B, KUCNOPOACOAEPHALUMX KUCNOT, BOAOPOAHbIX COeAUHEHUI).

I'IpmmeHeHme Ba*KHENLIUX HEMETANN0B U UX COGAMHEHMﬁ.

MeTannsbl. NonoxxeHne metannos B [lepruoanyeckoit cucteme XMMmnYeckumx anementos . U.
MeHaeneesa. OcObeHHOCTU CTPOEHMA INEKTPOHHbIX 060/104eK aTOMOB MeTanoB. Obwme pusnyeckune
cBoMcTBa meTanoB. Cnaasbl META//IOB. INIEKTPOXMMUYECKUIM PAL, HAaNPSXKEHNIN METa/I/I0B.

XMun4yeckune CBOMCTBA BaXKHENLIUX METANN0B (HAaTPUN, KaUi, KalbLUMUN, MarHnin, antoMUHUIA, LUHK,
XPOM, }Keneso, Meapb) U UX COeANHEHU.

O6u.|,14e cnocobbl noayy4yeHUA meTtannos. NNpumeHeHne meTannos B 6bITy N TEXHUKeE.

JKcnepumeHTaNbHble METO/bl U3YYEHMA BELLLECTB M UX NPeBpalLeHUii: n3ydeHue Koanekuumn «Metansbl
1 cnnasbl», 06pasL OB HEMETAN/IO0B, PeLLEHME SKCNEPUMEHTa/IbHbIX 3a4a4, HaboaeHne u onncaHue
OEMOHCTPaLMOHHbIX M 1abopaToOpHbIX ONbITOB (B3aMMogencTBME TMAPOKCMAE aNlOMUHMA C pacTBOPamu
KUC/IOT U LLLeNIoYel, KauecTBeHHbIe peakLUumn Ha KaTUOHbI MEeTan/o0Bs).

PacuéTHble 3agaun.

PacuéTbl maccol BelecTBa Man o6bEMA ra3oB N0 M3BECTHOMY KOJIMYECTBY BELLECTBA, Macce Uan 06bEmy
OZHOTO M3 YYaCTBYHOLLMX B PeaKLMM BELLECTB, PAcYETbl Macchl (06bEMa, KoNMYecTBa BeLLLecTBa)
NPOAYKTOB peaKLuum, ecin o4HO U3 BELLLECTB MMeeT NpUMeCH.

Xnmua n KmnsHb

Ponb xumum B obecneveHum 3KONOrMYecKon, 3HepI'ETMLIeCKOI7I n I'IVILLI,eBOl‘;1 6e3onacHocTy, pPa3snTUn
meguunHbl. NOHATUE O HAayYHbIX METO4AX NO3HAHUA BELLECTB U XMMUYECKUX peaKLI,VI[/‘I.

MpeacTtaBneHusa 06 o6LWMX HAYYHbIX MPUHLUMMAAX MPOMbILLJIEHHOTO NOJYYEHUA BarKHENLLINX BELLLECTB.



YenioBeK B M1pe BELLECTB U MaTepUanoB: BaskHellline CTPOUTENbHbIE MaTepuasibl, KOHCTPYKLMOHHbIE
MmaTepuranbl, KPacKu, CTEK/0, KEpaMmnKa, MaTepuabl A0 INEKTPOHMKM, HAHOMATEPUasibl, OpraHMYeckme
N MUHepasbHble yaobpeHus.

XMMUA 1 300pOBbE YEOBEKA: NPaBUAA MCNO/b30BAHMA NEKAPCTBEHHbIX NPENapaTos, Npasuaa
6e30nMacHOro Mcno/ib30BaHWA NpenapaToB 6bITOBO XMMUWN B MOBCEAHEBHOM KU3HW.

MexnpegmeTHble CBA3N.

Peanunsauma mexnpeaMmeTHbIX CBA3EN NPU U3yvyeHun obLen n HeopraHnyeckoi xummm 8 11 Knacce
OCYLLECTBAAETCA Yepes MUCNO/b30BaHME KaK 0BLMX eCcTeCTBEHHO-HAYUYHbIX MOHATUMI, TaK U MOHATUN,
ABNAIOLLMXCA CUCTEMHBIMM O/19 OTAE/bHbBIX MPegMETOB eCTECTBEHHO-HAYYHOTO LMKAA.

O6uiue ecTeCcTBEHHO-Hay4YHble MOHATUA: HayUHbI GaKT, rMNoTe3a, 3aKOH, TeopUA, aHaANn3, CUHTES,
Knaccudurauma, NepuoaNYHOCTb, HabloAeHUEe, SKCNEPUMEHT, MOAEeIMPOBaHMe, M3MepeHne, ABJeHUE.

dusmKa: maTepus, sHepPrus, macca, aTom, 3/IEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOM, PAAUOAKTUBHOCTD,
MOJIEKY A, SHEPreTUYECKMIA YPOBEHbD, BELLECTBO, TeN0, 06bEM, arperaTHoe COCTOAHUE BELLECTBA,
dusnYecKkne BeNYNHbI N e AUHULbI X USMEPEHUSA, CKOPOCTb.

Buonorus: Knetka, opraHnsm, akocuctema, bruocdepa, Makpo- U MUKPO3/IEMEHTbI, BUTaMUHbI, 0OMeH
BELLLECTB B OpraHM3me.

I'eorpaq)Mﬂ: MWUHEPanbl, rOPHble NOPOAbl, NO/IE3HbIE UCKOMNMAEMbIE, TONNINBO, PECYPCbI.

TexHONOornA: XMMmmYecKaa NPoMbILLNEHHOCTb, MeTaNNyprusa, NPOU3BOACTBO CTPOUTE/bHbLIX MaTepuanos,
CeNbCKOX03AMCTBEHHOE NPOU3BOACTBO, NULLEBAA NPOMbILLAEHHOCTb, hapmaLieBTUYecKas
MPOMbILLIEHHOCTb, MPOU3BOACTBO KOCMETUYECKMX NPEenapaTos, NPOM3BOACTBO KOHCTPYKLMOHHbIX
MaTepunanos, 3/1eKTPOHHAA NPOMbILLNEHHOCTb, HAHOTEXHONIOTUN.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMA MPOrPAMMbI MO XMMWKN HA BA3SOBOM YPOBHE
CPEAHEIO OBLLETO OBPA3OBAHNMA

JTINYHOCTHBbIE PE3Y/IbTATHI

®roC COO ycTaHaBAMBaeT TpeboBaHMA K pe3ysibTaTaM 0CBOEHMA 06y4atoLLMMNCA NPOrPaMmM CpeaHero
06Lero 06pas3oBaHUA (TMYHOCTHbIM, METAaNpPeaMETHbIM U NpegMeTHbIM). HayuHo-MeToanYecKol
OCHOBOW A4 pa3paboTKM NNaHMPyeMbIX pe3ybTaTOB OCBOEHUA NPOrpaMm cpegHero obuero
06pa3oBaHMA ABNAETCA CUCTEMHO-AEATENbHOCTHbIM NOAXOA,

B COOTBETCTBUM C CUCTEMHO-AEATENBHOCTHLIM MOAXOA0M B CTPYKTYPE IMYHOCTHBIX PE3Y/IbTaTOB
0CBOEHMA NpeameTa «XMMMUA» Ha YPOBHe cpeaHero obuiero ob6pasoBaHusA Bbl4eeHbl caeaytolime
cocTaBasoLme:

OCO3HaHue O6y‘-IaI-OLIJ,I/IMMC‘r'I pOCCMVICKOVI I'pa)'Kﬂ,aHCKOI‘;i NOEHTUYHOCTU — TOTOBHOCTU K CaMOpPa3BUTUIO,
CaMOCTOATE/IbHOCTU U CaMmoOonpeneneHunto;

Haanyme motmsauunm K o6yqumo;

LueneHanpaBaeHHOE Pa3BUTUE BHYTPEHHUX YOEKAEHNI TMYHOCTU Ha OCHOBE KJIHOUYEBbIX LLIEHHOCTEN U
NCTOPUYECKUX TPaANLMM 6Aa30BOM HAYKU XUMUU;

FOTOBHOCTb M CMOCOBHOCTb 06YUatOLLMXCA PYKOBOACTBOBATHLCA B CBOEM AeATe/IbHOCTU LLEHHOCTHO-
CMbIC/IOBbIMW YCTaHOBKaMM, MPUCYLLIMMU LENIOCTHOM CUCTEME XMMUYECKOro obpa3oBaHus;

Han4ymne npaBoOCoO3HaHUA 3KON0TMYeCcKom KYynbTypbl U CNOCOBHOCTM CTaBUTb uenn n CTpouTtb XMU3HEHHbIE
NAaHbI.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHUA NpeameTa «XMMUA» SOCTUTAlOTCA B e4MHCTBE y4ebHOM 1
BOCMUTATENIbHOM A,EATE/IbHOCTU B COOTBETCTBMM C T'YMaHUCTUHECKMMM, COLLMOKYAbTYPHbBIMM, AYXOBHO-
HPaBCTBEHHbIMW LLEHHOCTAMMW U UgeanaMm POCCUMCKOro rpaxkgaHCKoro obLecTsa, NPMHATLIMU B
obLecTse HOpMamMu 1 NpaBUIaMM NOBEAEHMA, CNOCOBCTBYOLWMMM NPOLLECCamM CaMOMNO3HaHKS,
CaMOpPa3BUTUA U HPABCTBEHHONO CTAHOBIEHWUSA IMYHOCTU 0BYyYatOLLMXCA.

JINYHOCTHbIE pe3ybTaTbl OCBOEHUSA NpeameTa «XMMUA» 0TPaXKatloT CGOPMUPOBAHHOCTb OMbITa
No3HaBaTe/IbHOM M NPAKTUYECKOM AeATe/IbHOCTU 00YyYatoLWMXCA NO peannsaumnm NPpUHATLIX B 06LLecTBe
LEHHOCTEN, B TOM YMC/E B YaCTu:

1) rPa*K4aHCKOro BOCnNMUTaHUA:

0CO3HaHWA 0BYYAOLWMMMUCA CBOMX KOHCTUTYLMOHHBIX NPaB 1 06A3aHHOCTEN, YBaXKEHMA K 3aKOHY U
NpPaBoMNoOpPAAKY;

npeacrtaBaeHMA 0 counanbHbIX HOPpMax U npaBuaiax MeXXTM4YHOCTHbIX OTHOLWEHUI B KONNEKTUBE;

rOTOBHOCTM K COBMECTHOM TBOpLIeCKOﬁ AeATENbHOCTU NPU CO34aHUN y‘-le6HbIX NPOEKTOB, peweHnn
y'~IE6HbIX M NO3HaBaTe/IbHbIX 3a4a4, BbINO/IHEHUN XUMNYECKUX SKCNEPUMEHTOB,



CNOCcOB6HOCTM MOHMMATb Y NPUHUMATb MOTUBbI, HAMEPEHMSA, IOTUKY U apryMeHTbl APYrUX NPKU aHaause
Pa3/INYHbIX BUAOB y4ebHOM AeAaTe/IbHOCTY;

2) NaTPMOTUYECKOTO BOCMUTAHUA:
LLeHHOCTHOrO OTHOLLEHWSA K UCTOPUYECKOMY M HAYy4YHOMY HAcnegmo OTe4eCTBEHHOM XMMUK;

yBa*Xe€HuA K npoueccy TsBop4yecTtea B obnactu TEOPUUN N NPAKTUYECKOTO NPpUMEeHEeHNA XUMUNN, OCO3HAHUA
TOrO, YTO AOCTUXKEHUA HAYKUN €CTb Pe3ynbTaT A/IUTENIbHbIX Ha6J'II'O,CI,EHMI‘;1, KpPOnNoT/InBbIX
3KCNEPUMEHTAIbHbIX MOMCKOB, MOCTOAHHOIO TPYAa YYEHbIX U NPAKTUKOB;

MHTEpeca 1 No3HaBaTe/IbHbIX MOTUBOB B MOJIYYEHMUM U NOCAeAYIOLEM aHanm3e nHbopmaLlmm o
nepenoBbIX AOCTUKEHUAX COBPEMEHHOM 0TeYeCTBEHHOW XUMUU;

3) AYXOBHO-HPaBCTBEHHOIO BOCNMUTAHUA!
HPaBCTBEHHOIO CO3HAHWA, 3TUYECKOIo NnoBeaeHuA,;

CNOCOBHOCTM OLEHMBATb CUTYALUK, CBA3AHHDLIE C XMMUYECKUMM ABAEHUAMM, N NPUHMMATb OCO3HAHHbIE
peLleHuns, OPUEHTUPYACL Ha MOPaIbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTH;

rOTOBHOCTM OLLeHMBATb CBOE noseAeHme U NOCTYMNKM CBOMX TOBHpVIUJ,EVI C I'IO3VILI,VIVI HPaBCTBEHHbIX N
NnpaBoOBbIX HOPM U OCO3HaHMe I'IOC}'Ie,CI,CTBVIﬁ 3TUX NOCTYNKOB,;

4) popmMmmpoBaHMA KynbTypbl 340POBbA:

NOHUMaAHUA Ll,eHHOCTEﬁ 340p0oBOro n 6esonacHoro 06pa3a KU3HU, HEOGXO,D,VIMOCTVI OTBETCTBEHHOIO
OTHOWeEHNA K CO6CTBeHHOMy d)M3VI‘-I€CKOMY N NCnxXxm4yecKkomy 340p0Bblo,

cobntoageHns npasmn 6esonacHoro obpalleHma ¢ BelecTBamu B bbITy, NOBCEAHEBHOM }KU3HU U B
TPYLOBOM AeATENbHOCTY;

NMOHMMAHUA LEHHOCTU NpaBuUa MHAUBULOYANNbHOIO U KONNTEKTUBHOTO 6esonacHoro noseaeHnA B
CUTYyaUnAX, YrpoXKalowmnx 340P0BbO0 N XU3HU }'II'O[I,Eﬁ;

OCO3HaHWA NOCNeACTBMIA U HENPUATUA BPEAHbIX NPMBbIYEK (YNnoTpebaeHMs ankorons, HApPKOTMKOB,
KypeHus);

5) TpyaoBOro BocnutaHms:

KOMMYHWUKaTUBHOM KOMMNETEHTHOCTU B y4ebHO-UCCe0BaTENbCKON AeATEIbHOCTU, 0OLWEeCTBEHHO
No/iIe3HOW, TBOPYECKOM N APYrMX BUAAX AeATeNbHOCTH;

YCTAHOBKM Ha aKTMBHOE y4acTMe B PeLLleHMM NPaKTUYECKMX 3a4a4 CoLManbHOM HanpaBieHHOCTH (B
paMKax CBOero Knacca, LUKO/bl);

MHTEpeca K NMPaKkTUYecKoMy M3yuyeHuio npodeccuii pa3inyHoro poaa, B TOM YMC/ie Ha OCHOBE
NPUMeHeHMA NPeaMETHbIX 3HaHUIA N0 XUMUK;

YBaXKeHUA K TpyAy, N04AM TPYAa W pesyabTaTaM TPYA0BOMN AeATeNIbHOCTY;



FOTOBHOCTM K OCO3HAHHOMY BbI6OPY MHAMBMAYANbHOM TPAaeKTopMK 0bpa3oBaHus, byayuiei npodeccmm
M peanm3aumm cobCTBEHHbIX }KU3HEHHbIX MNAAaHOB C YY4ETOM JIMYHOCTHbIX MHTEPECOB, cnocobHoCTel K
XMMUU, UHTEPECOB M NOTpebHOCTen 06LecTBa;

6) 3KO/10r'MYeCKoro BOCNUTaHnA:

3KO/IOrMYECKM Le1iecoobpasHOro OTHOLEHMA K NPUPOAE, Kak MCTOYHUKY CYLLECTBOBAHUSA KU3HM Ha
3emne;

NOHMMaHMA rNobanbHOro XapaKTepa aKo/s10rn4yecKkmnx I'Ip06}'IEM, BINAHNA SKOHOMUYECKUX NMPOoL,eCcCoB Ha
COCTOAHUE I'IpVIpO,CI,HOVI n COLI,MBJ'IbHOVI cpeapbl;

OCO3HaHuA HEO6XO,D,MMOCTM MCNoJ1Ib30BaHNA ,CI,OCTVI)KEHMﬁ XM ona peeHnAa sonpocos
PaunNOHaIbHOIo NPMUPOAONO/b30BaHNA;

aKTUBHOrO HEMpPUATUA AENCTBMI, NPUHOCALLMX BPe OKpPY»KatoLLei NpupoaHOi cpeae, yMeHus
NPOrHo3MpoBaTb He6NAaroNPUATHbIE SKONOTMYECKME NOCNeACTBMA NPeANnPUHUMAEMbIX AEACTBUIN U
npeaoTBpaLLaTh UX;

HA/IM4YMA PAa3BUTOrO 3KOJIOTMUYECKOTO MbILLNEHWNS, SKONOTMYECKOW KybTYpPbl, ONbiTa AeATENbHOCTU
3KO/IOTMYECKO HanpaBAeHHOCTU, YMEHUA PYKOBOACTBOBATLCA UMW B MO3HaBaTe/IbHON,
KOMMYHUKaTUBHOM M COLMAIbHOM NPaKTUKe, CMOCOBHOCTN N YMEHMA aKTUBHO NPOTUBOCTOATb
naeonorum xemodpobuu;

7) LEHHOCTM Hay4HOro NO3HaHMA:

chPOpPMMPOBAHHOCTU MUPOBO33PEHMUA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKKU U
06LEecTBEeHHOWN NPaKTUKK;

NMOHUMAHMA cCNeLNPUKM XMMUU KaK HAYKKU, OCO3HAHUA eé poaun B GOPMMUPOBAHUM PALLMOHANIBHOTO
Hay4YHOro MbIL/IEHMA, CO34aHUM LLENOCTHOTO NPEACTaBAEHUA 06 OKPYKAOLWEM MUPE KaK O eANHCTBE
NPUpPoOAbI 1 YeNoBeKa, B MO3HAHUWN NPUPOAHBIX 3aKOHOMEPHOCTEN U peLleHnn NPobaem coxpaHeHus
NPUPOAHOro paBHOBECUSA;

ybeaéHHOCTU B 0cOB0OM 3HAUMMOCTU XUMUU 41 COBPEMEHHOM LIMBUAN3ALMNKN: B €€ T'YMaHMUCTUYECKOM
HanpaB/IeHHOCTW U BaXXHOM POAN B CO34aHMUM HOBOM 6a3bl MaTepUuaNbHOMN KyAbTypbl, peleHnm
rnobanbHbIX Npobaem ycToMYMBOro PpasBUTUSA YEOBEYECTBA — CbIPbEBOM, SHEPrETUYECKOM, NULLEBON U
3K0o/I0rnyeckoit 6e3onacHoCTM, B Pa3BUTUUN MeaULMHbI, 0becrnedyeHnn YyCN0BUIM YCNELHOro Tpyaa U
3KONOrMYECKM KOMPOPTHOM KM3HU KaXKaoro YneHa obuecTsa;

ECTECTBeHHO-HayHHOVI FPAaMOTHOCTU: NMOHUMaHNA CYLWLHOCTU MeTOA0B NO3HaHUA, NCMOJ/Ib3yeMbiX B
€CTeCTBEHHbIX HayKaX, CNOCOBHOCTM MCNONBL30BaTb nony4yaemble 3HaHUA ONA aHaAn3a n 0b6bACHEHMS
ABNIEHWNI OKpyXakuwero mmpa n nponcxoaAawmnx s HEM U3MEHEHW, YMeHUA AenaTtb 060CHOBaHHbIE
3aK/1l0YEHNA Ha OCHOBE Hay4HbIX ¢aKTOB N MMeLWmnxca AaHHbIX C Uenbto Noay4eHnAa A40CTOBEPHDbIX
BblBOAOB,

CNOCOBHOCTM CaMOCTOATEIbHO UCNONb30BaTb XMMMUUYECKNE 3HAHUS AnAa peweHunAa FIpOGHEM B p€asibHbIX
KU3HEHHbIX CUTYaLUUAX;

MHTepeca K NO3HaHUIO U UCCNea0BaTeIbCKOM AeATeNbHOCTH;



rOTOBHOCTM M CNOCOBHOCTU K HenpepbiBHOMY 06pa308aHmo n caM006pasoBaHmo, K aKTUBHOMY
noay4YeHUo HOBbIX 3HaHM MO XMMWNU B COOTBETCTBUM C X KU3HEHHbIMU I'IOTpe6HOCTF|NWI,'

MHTEpeca K 0COBeHHOCTAM TpyAa B pas3indHbIX chepax npodeccmoHasibHOM AeATENbHOCTH.,

METAMNPEAMETHbIE PE3Y/IbTATbI

MeTanpegMmeTHble pe3ybTaTbl OCBOEHMA yuebHOro npeameTa «XMmmusa» Ha YpPOBHe cpeaHero obuiero
06pa3oBaHMA BKIOYAIOT:

3HauYMMble AN GOPMMPOBAHNA MUPOBO33PEHMA 0BYYAIOLLIMXCA MEXANCUUNANHAPHbIE
(mexknpeameTHble) 0b6LLEHaYYHbIe MOHATUSA, OTParkatoLiue LLeNNOCTHOCTb HayYHOM KapTUHbI MUpa u
cneundUKy MeToa0B NO3HAHUA, UCMOIb3YEeMbIX B €CTeCTBEHHbIX HayKax (MaTepus, BeLecTBo, SHeprus,
AB/IEHME, NPOLECC, CUCTEMA, HaYUHbIA GaKT, MPUHLMNM, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnenoBaHue, HabageHNe, USMepPeHue, SKCNEePUMEHT U gpyrue);

yHUBEpCanbHble yyebHble AeCTBUA (NO3HaBaTe/IbHble, KOMMYHUKaTUBHbIE, PEryIATUBHbIE),
obecneunsatoLme popmmuposaHme GyHKLUUOHANLHOM MPaMOTHOCTU U COLMANbHON KOMNETEHLNN
obyvarowmxcs;

CNOCOBHOCTb 06YHAOLMXCA UCMONb30BATL OCBOEHHbIE MEXANCLUNANHAPHbIE, MUPOBO33pEHYECKMe
3HaHWA U YHUBEpPCabHble yyebHble AeCTBUA B NO3HABATE/IbHOM M COLMANbHON NpaKTUKe.

MeTanpegmeTHble pe3ynbTaTbl OTPAXKAKOT OBAALEHME YHUBEPCAIbHbIMMN y‘-IEGHbIMM NO3HaBaTE/IbHbIMU,
KOMMYHUKATUBHbIMU U PETYIATUBHbIMU AGVICTBMHMM.

OBnageHune yHuBepcabHbIMU y4ebHbIMM NO3HABATE/IbHBIMWU AENCTBUAMM:
1) 6a30Bble nOrMyYeckne AencTemA:
camocToATeNbHO GOPMYyAMpPOBaTh U aKTyanu3nMpoBaTb Npobaemy, BCECTOPOHHE €€ paccMaTpuMBaTh;

onpeaenAaTb uenn eATeNbHOCTU, 3aaBaA NapaMeTpbl U KpUtepunm nx JoCTtneHmna, COOTHOCUTb
pe3ynbTaThbl 4EATE/IBHOCTU C NOCTAaB/IEHHbIMU LEeNAMU;

NCNo/1b30BaTb NPU OCBOEHMUM 3HAHWUI NPUEMbBI TOTMYECKOTO MbILNEHWUS — BbIAENATb XapaKTepHble
NPWU3HAKN MOHATUIN U yCTaHaBAMBaTb UX B3aMMOCBA3b, MCMOJIb30BaTb COOTBETCTBYHOLLIME NOHATUA AN
06bsICHEHUA OTAENbHbIX PAKTOB N ABNAEHWUIA;

BbIOMPATb OCHOBAHMA U KPUTEPUM ONA KNACCUPUKALNM BELLLECTB U XUMUYECKUX PeaKLMiA;
yCTaHaB/AMBaTb NPUYMHHO-CEACTBEHHbIE CBA3U MEKAY M3y4aeMbIMU ABNEHUAMMU;

CTPOUTb JIOTUYECKME PacCyKaeHMA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHA0rMKn), BbIABAATb
3aKOHOMEPHOCTU W MPOTUBOPEUNS B pacCMaTPUBaEMbIX ABMEHMAX, GOPMYNMPOBaTb BbIBOAbI U
3aK/1I0MEeHMs;

MPMMEHATb B MPOLECCe NMO3HAHUA, UCMONb3YEMbIE B XMMUN CUMBOIMYECKME (3HAKOBbIE) MOAENN,
npeobpa3osbiBaTb MOAE/IbHbIe NPeACcTaBAeHUA — XMMUYECKUIA 3HAK (CMMBOA) 31eMeHTa, XMMUYeCcKan



dopmyna, ypaBHEHNE XMMUUYECKOW Peakumnn — Npu pelleHnmr y4ebHbIX Mo3HaBaTeIbHbIX M NPaKTUYECKMX
33434, NPYMEHATb Ha3BaHHble MOAE/IbHbIE NPEeACTaBAEHUA 418 BbIABAEHUA XapaKTepHbIX MPU3HAKOB
M3y4YaeMbIX BELLECTB M XUMUNYECKUX PEAKLMN.

2) 6a3oBble UccneaoBaTenbCcKkMe AeNCTBUA:
BNafeTb OCHOBaMM METOZ0B Hay4HOro NO3HaHMUA BELLECTB U XMMUYECKUX peaKLuit;

bopmynmMpoBaTh Len U 3a4a4n UccieaoBaHUA, UCMO/1Ib30BaTh NOCTaBAEHHbIE MU CAMOCTOATE/IbHO
chOpMyNMPOBaHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHMA U OCHOBbI A4/18 GOPMMUPOBaHUA
rmnoTesbl NO NPOBepKe NPaBUIbHOCTU BbICKa3blBaeMbIX CyXKAEHWA;

BNafeTb HaBblKaMW CAMOCTOATEIbHOIO NAaHMPOBaHUA U NPOBEeAEHNA YHEHUYECKUX SKCNEPUMEHTOB,
COBEpPLUEHCTBOBATh YMeHNA Habo4aTh 33 XOA40M NpoL,ecca, CaMOCTOATE/IbHO NPOrHO3MpPOBaTh ro
pesynbTaTt, dopmyanposatb 06061LEeHNA 1 BbIBOAbI OTHOCUTE/IbHO AOCTOBEPHOCTU PE3Y/1bTATOB
nccnenoBaHMA, COCTaBAATb 0BOCHOBAHHbIN OTYET O NpoaenaHHol paboTe;

npmo6peTaTb onbIT yLIEHM‘-IeCI-(OI‘;I MCCHEAOBaTEﬂbCKOﬁ n I'IpOEKTHOVI AeATENbHOCTU, NPOABNATb
CNocobHOCTb M FOTOBHOCTb K CaMOCTOATENNIbHOMY NMOUCKY METOA0B peLlleHNA NPakKTU4YeCKnX 3aday,
NMPUMEHEHUNIO PA3/TIMYHbIX METOA0B NO3HAHUA.

3) paboTa c UHpopmaLment:

OPVEHTMPOBATLCA B PA3/IMYHbLIX UCTOYHMKAX MHGOPMaALMK (HayYHO-MONyAApHan AnTepaTypa
XMMMYECKOro CoAepKaHus, cnpaBoYHble nocobus, pecypcbl MHTepHeTa), aHanM3nposaTb MHGoOpMaUmio
PasNnYHbIX BUAO0B 1 GOPM NPEeACTaBAEHNA, KPUTUYECKU OLLEHUBATb €€ AOCTOBEPHOCTb M
HEeNpPOTUBOPEYMBOCTD;

dopmynmpoBaTh 3anNpPochkl U NPUMEHATb PasINYHble METOAbl NPU MOUCKE U oTbope MHbopMmaLUN,
HeobxoAMmon Ans BbINOAHEHUA y4ebHbIX 33434 onpeaenéHHOro TMna;

npuobpeTaTb ONbIT UCNO/b30BaHNA MHPOPMALMOHHO-KOMMYHUKATUBHbIX TEXHOJOTUI M Pa3NINYHbIX
NMOWCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIGMpPaTb ONTUMaNbHYO GOPMyY NpeacTaBaeHMsa MHPopMaLun (cxemsl, rpadukim,
Anarpammbl, Tabaunupl, PUCYHKN K apyrue);

MCNO/1Ib30BaTb HAay4YHbIN A3bIK B Ka4ecTBe cpeacTsa nNpu paboTte c xumnyeckon nHbopmaumeit:
NPUMEHATb MeXXnpeameTHble (GrU3nyeckne 1 maTemaTUYeckmne) 3Haku U CUMBOJbI, GOPMY/bl,
abbpeBunaTypbl, HOMEHKNATYpPY;

MCcnoab3oBaTb U I'IpEO6pa3OBbIBaTb 3HaKOBO-CMMBOJ/INYECKMNE CpeacTBa HarnA4HOCTH.
OsnageHue YHUBEPCA/IbHbIMU KOMMYHUKATUBHbIMUA AeVICTBMHMM:

3a4aBaTb BOMPOChI MO CyLLecTBY 06CyKAaemMon Tembl B Xo4e AManora u/uam anNckyccum, BbICKasbiBaTb
naeun, GopMyanposaTb CBOM NPeS/I0KeHUa OTHOCUTENbHO BbINOAHEHNUA NPea/ioKeHHON 3a4a4K;

BbICTYNaTb C Npe3eHTauunei pesynbTaToB NO3HaBaTEbHON AeATENbHOCTU, MOYYEHHbIX CAMOCTOATE/IbHO
WAN COBMECTHO CO CBEPCTHUKAMM MPU BbINOJIHEHUN XMMUNYECKOTO SKCNEPUMEHTA, MPAKTUYECKON
paboTbl N0 UCCNeA0BaAHUIO CBOCTB M3yYaeMblX BELLECTB, peann3aumm y4ebHoro npoekTa u



bopmMyMpoBaTh BbIBOAbI MO pe3y/bTaTam NPOBeAEHHbIX UCCNeA0BaHUN NYTEM COrNacoBaHMaA NO3ULNIA
B Xo4e obcyXaeHns U1 obmeHa MHEHUAMMN.

OBnageHune yHMBepcaabHbIMU PErYIATUBHbIMU AEACTBUAMM:

CaMOCTOATENIbHO NJaHMPOBATb M OCYLLECTB/ATL CBOK NO3HABaTE/bHYIO AEATENbHOCTb, Onpeaensas eé
LeNn 1 3a4a4n, KOHTPOAMPOBaATb U MO Mepe HeOBXO4MMOCTM KOPPEKTUPOBATb NpeasiaraeMbii
aNropuTM AeNCTBMI NPU BbINOJHEHUK y4ebHbIX U UcCieaoBaTeIbCKUX 3a4a4, BbiIbupatb Hanbonee

3 PEeKTMBHDBIN CNOCO6 UX PeLIeHUA C YYETOM NOYYEeHMA HOBbIX 3HAHWUI O BELLECTBAX U XMMUYECKUX
peaKkumax;

OCyLLECTBNIATb CAMOKOHTPO/1b CBOEM 0eATeNbHOCTU HAa OCHOBE CamMOaHa/IM3a U CAMOOLLEHKHN.

MPEOAMETHBbIE PE3Y/IbTATHI

10 KJTACC

MpeameTHble pe3y/ibTaTbl 0OCBOEHMA Kypca « OpraHMYecKasa XMMMUaA» OTpaXKatoT:

chOpPMMPOBAHHOCTb NPEeACTaBAEHUN O XMMUUYECKOM COCTaBAAIOLLLEN €CTECTBEHHO-HAYYHOM KapTUHDbI
MWPA, POSIN XMMWUW B MO3HAHMMU ABJAEHWUIN NpUPoLbl, B GOPMUPOBAHUN MbILLNEHUA U KYNbTYpPbI
JINYHOCTU, €€ GYHKLUMOHANbHOM rPamMoTHOCTU, HEOBX0AUMOM ANA pelleHNsA NPAaKTUYECKUX 3a4a4 U
3K0JI0rMyeckn 060CHOBAHHOIO OTHOLLIEHMA K CBOEMY 34,0P0BbIO M NPUPOLAHON Cpese;

B/IaZlEHNE CUCTEMOM XMMMUUYECKMX 3HAHMIN, KOTOPanA BK/AOYAET: OCHOBOMO/1aratowme nNoHATUA
(XMMMYECKNI1 31eMEHT, aTOM, 3/IEKTPOHHAs 060/104Ka aTOMa, MOJIEKYNa, BANIEHTHOCTb,
3/1eKTPOOTPULIATENbHOCTb, XMMNYECKanA CBA3b, CTPYKTYpHas popmMmyna (pa3BEpHyTas U COKpaLLEéHHan),
MOJ1b, MONIIPHAsA Macca, MONAPHbIN 0O6BbEM, yrnepoaHbin ckeneT, PyHKUMOHAbHAA rpynna, paguKkan,
N30MepuA, U30Mepbl, TOMOJIOTMYECKUI P, TOMONOTN, YI1eBoA0POoAbl, KNCA0POA 1 a30TCcoAepKallme
COeAMHEHMSA, MOHOMEP, MOJIMMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOEKY/IAPHbIE COEANHEHMUA); TEOPUU U
3aKOHbI (Teopus CTPOEHMA opraHMyeckux Bewects A. M. ByTnepoBa, 3aKOH COXpaHEHWs Maccbl
BEeLLLeCTB); 3aKOHOMEPHOCTU, CUMBOIMYECKUIA A3bIK XMMUKN; MUPOBO33PEHUYECKME 3HAHUSA, NeKallme B
OCHOBE MOHMMaHUA NPUYNHHOCTU U CUCTEMHOCTU XUMNYECKNX ABNEHWNI, GaKTONOTMYECKME CBEAEHUNSA O
CBOWCTBaX, COCTaBe, No/ly4eHnn 1 6e3onacHOM UCNOIb30BaHUM BaXKHENLLMX OPraHNYeCKUX BELLEecTB B
ObITY M NPAKTUYECKON AeATeIbHOCTU YeN0BEK];

CPOPMMPOBAHHOCTb YMEHWIM BbIABAATb XapaKTePHble NPU3HAKM NOHATUIA, YCTaHABAMBATb UX
B3aMMOCBS3b, MCNO/Ib30BaTb COOTBETCTBYIOLME NOHATUS NPU ONUCAHMUK COCTaBa, CTPOEHUA U
npeBpaLLeHnii opraHNYecKkUx CoeiMHEHN;

CcPOPMMPOBAHHOCTb YMEHWI MCMO/Ib30BATb XMMUYECKYIO CUMBOJINKY A1 COCTAB/IEHUA MOJIEKYNSPHBIX U
CTPYKTYPHbIX (pa3BEpHYTOM, COKpaLEHHOW) GOpMya OpraHMYECKMX BELLECTB U YpaBHEHUIA XMMUYECKUX
peakumii, U3roTaBanBaTb MOLEIN MOMEKYNT OPFaHNYECKUX BELLLECTB A5 UAOCTPALUMN UX XMMUYECKOTO
M NPOCTPAHCTBEHHOIO CTPOEHMUS;



chOpPMUPOBAHHOCTb YMEHMW YCTaHABMBATb NPUHAANEKHOCTb U3YYEHHbIX OPFraHMYECKMX BELLECTB MO UX
COCTaBY W CTPOEHUIO K OnpeaenéHHoMy Kaaccy/rpynne coeanHeHuit (yrneBogopoabl, KUCA0POoa, v
a30TCcoAeprKalLMe COeaNHEHMA, BICOKOMONEKYAPHDbIE COEANHEHMA), AaBaTb MM HAa3BaHMA MO
cuctemaTnyeckoit HomeHknaType (IUPAC), a Tak:ke NpuBOAUTbL TPUBMA/IbHbIE Ha3BaHUA OTAENbHbIX
OpraHMYecKux BeLecTB (3TUNAEH, NPONUAEH, aLeTUNEH, STUNEHT/IUKOAb, TIULLEPUH, beHon,
dbopmanbgerng, aueTanbaerna, MypaBbMHaaA KMCNOTA, YKCYCHasA KMCNOTa, OJIeMHOBasA KMCOTa,
CTeapuHOBaA KMC/OTa, IN0K03a, GPYKTO3a, Kpaxmarl, Leaiton03a, MULmH);

chOpPMUPOBAHHOCTb YMEHUA ONPEAensiTb BUAbl XMMUUYECKOWN CBA3U B OPraHUYECKNX COeAUHEHUAX
(oAnHapHbIe 1 KpaTHble);

Cq)OpMMpOBaHHOCTb YMEHUA NPUMEHATLb NONTOKEHUA TEOPUU CTPOEHNA OPraHNYECKUX BELLECTB A. M.
bytneposa ana 06bACHEHNA 3aBUCUMOCTM CBOMCTB BellecTB OT X COCTaBa U CTPOEHWA; 3aKOH
COXpaHeEHNA MacCCbl BeLLeCTB,;

chOPMMPOBAHHOCTb YMEHUI XapaKTePM30BaTb COCTAB, CTPOEHMNE, GM3MYECKNE U XMMUYECKMEe CBOMCTBA
TUMWYHbIX NPEACTaBUTENIEN PA3/IMUHbIX K/1AaCCOB OpraHMYeCKUX BELLECTB (MeTaH, 3TaH, 3TU/IEH,
nponuneH, auetnneH, bytaagnen-1,3, metunbyrtagmnen-1,3, 6€H30/1, METAHO, 3TAHO/, 3STUNEHT/INKO/b,
rNnLEepuH, peHon, aueTanbaern, MypaBbuUHasa M YKCYCHAA KUCAOTbI, FIHOKO3a, Kpaxmall, LEenntonosa,
aMMHOYKCYCHan KUC0Ta), UNOCTPUPOBATh FrEHETUYECKYIO CBA3b MeXAy HUMU ypaBHEHUAMM
COOTBETCTBYHOLLUX XUMNYECKNX PEAKLMUI C UCNOJIb30BAaHMEM CTPYKTYPHbIX Gopmy;

chOpMMUPOBAHHOCTb YMEHUA XapaKTepn3oBaTb MCTOUYHMKM YINEBOA0POAHONO Chipbs (HEDTb, MPUPOAHbINA
ras, yrosb), cnocobbl ux nepepaboTku 1 NpPaKTUYECKOe NPUMEHEHWE NPOAYKTOB NepepaboTku;

cpOpPMMPOBAHHOCTb YMEHUIA NPOBOAMUTL BbIMMCNEHMA MO XMMUYECKUM YPaBHEHUAM (Macchbl, 06bEMA,
KO/IMYecTBa NCXOAHOTO BELLECTBA MM NPOAYKTa peaKkL i No U3BECTHbIM Macce, 06bEMY, KondecTsy
O4HOTO U3 UCXOAHbIX BELLECTB UM MPOAYKTOB peaKkLumm);

Cq)OpMMpOBaHHOCTb yMeHMﬁ BNaaeTb CUCTEeMOW 3HaHMI 06 OCHOBHbIX MeTodaX HAYy4YHOro No3HaHuA,
MCNOJ1b3yeMbIX B XMMUU NPU U3YyHEHNN BELLLECTB U XUMUYECKUX ABNIEHUI (Ha6mo,u,eHv1e, n3mepeHume,
3KCNEePUMEHT, MOAGI’IVIpOBaHVIe), MCNONb30BaTb CUCTEMHbIE XUMUNYECKNe 3HaHUA ANA NPUHATUA
pELueHMVI B KOHKPETHbIX XXU3HEHHbIX CUTYyaUUnAX, CBA3aHHbIX C BEW,eCTBaMnN U UX MPUMEHEHUNEM;

chopMMpPOBaAHHOCTb YMeEHUIA cObtoAaTb NPaBuaa NOIb30BaHWUA XMMMUYECKOM Nocya0M U N1abopaTopHbIM
060pyA0BaHMEM, a TaKKe Npasuaa obpalleHus C BEWECTBaMM B COOTBETCTBUMN C MHCTPYKLUMAMU MO
BbIMNO/IHEHWIO 1aBOPATOPHBIX XMMUYECKMX OMbITOB;

cpOpMMPOBAHHOCTb YMEHWI NIAHMPOBATb U BbINOJHATE XMMUYECKUIA IKCMEePUMEHT (NPeBpaLLeHus
OpraHMYeCcKUX BeLLEeCcTB Npu HarpeBaHuu, Noay4eHme 3STUAEHA U U3yYeHMe ero CBOCTB, KaueCTBeHHbIe
peaKkumMm opraHMYeckmx BELLEeCTs, AeHaTypauma 6enKoB Npu HarpeBaHuK, LBETHbIE peakunn 6enkos) B
COOTBETCTBUM C NpaBUIaMU TEXHUKM 6e30nacHOCTV Npu 06paLLeHMm C BELLECTBAaMM U 1abopaTopHbIM
060pyaoBaHMEM, NPEACTaBAATb Pe3y/IbTaTbl XMMUYECKOro SKCNepumMeHTa B Gopme 3anmncu ypasHeHui
COOTBETCTBYIOLWIMNX PeakLmii u GOpPMyINPOBaTh BbIBOAbI HA OCHOBE 3TUX PE3y/1bTaTos;

chOpPMMPOBAHHOCTb YMEHUI KPUTUYECKM aHAM3MPOBATb XMMUYECKYIO MHOOPMALMIO, MOyYaemyto U3
pasHbIX UCTOYHMKOB (cpeacTBa maccoBol nHdopmaunu, MHTEPHET 1 Apyrux);



chopMMpPOBaAHHOCTb YMeEHUIA cO60AaTb NPaBUaa 3KONOrMYEcKU uenecoobpasHoro noseaeHns B 6biTy 1
TPYAO0BOW AeATE/IbHOCTU B LLEIAIX COXPaHEHUS CBOEro 340P0BbSA U OKPY*KatoLen NpupoaHoi cpeapbl,
0CO3HaBaTb OMNACHOCTb BO34EMCTBUA HA KMBble OPraHM3Mbl ONpeseNEHHbIX OPraHUYECKUX BELLECTB,
NoHMMan cMmbicn nokasaTtensa MAK, NoACHATb Ha NpuMepax cnocobbl YMEHbLIEHWNA U NPeaoTBPaLLEeHNA
WX BPEAHOro BO34eNCTBUA Ha OPraHn3m YesioBeKa;

AanAa 06yqarou.|,|4xc;| C OrpaHN4YeHHbIMN BO3MOXKHOCTAMU 340P0OBbA: YMEHUE NMPUMEHATb 3HAHUA 06
OCHOBHDbIX AOCTYNHbIX MeTOAaX MO3HaHUA BeWeCTB U XUMUYECKUX ABNEHNN;

ANA cnenbiX U cNaboBnaaLLMX 06yYaOWNXCA: YMEHME UCNONb30BaTb PeNbedHO-TOUEYHYIO CUCTEMY
0603HaueHun J1. Bpaina gna 3anucym xummdecknx Gopmyn.

11 KNACC

MpeameTHble pe3y/ibTaTbl OCBOEHMSA Kypca «ObLasa U HEOPraHMYecKan XMMUA» OTPaXKatoT:

chOpMMPOBAHHOCTL NPEACTABAEHUIA: O XMMUYECKOW COCTaBAAIOLLEN ecTeCTBEHHO-HAYYHOW KapTUHbI
MMPa, POSIN XMUMUUN B MO3HAHMM ABIEHUI NPUPOLbI, B GOPMUPOBAHMUM MbILLIEHUA U KYbTYpPbI
JNINYHOCTH, €€ GYHKLMOHANBHOM rPamMoTHOCTU, HEOBXOAMMON A5 peLleHNsA NPAKTUYECKUX 33434 U
3KONOrMYeckn 060CHOBAHHOMO OTHOLLEHUA K CBOEMY 34,0POBbIO U MPUPOLHON Cpese;

BNafeHMNEe CUCTEMOM XMMMUYECKMX 3HAHMI, KOTOpas BKAKOYAET: OCHOBOMO/aratoLme NoHATUS
(XMMMUYECKniA 31eMeHT, aToM, M30TOM, S-, P-, d- 9NEKTPOHHbIe 0PBUTaAN aTOMOB, MOH, MOJIEKYNA, MOJIb,
MOJIAPHbIN 06BEM, BaSIEHTHOCTb, 3/1EKTPOOTPULATENIbHOCTb, CTENEHb OKUC/IEHNA, XMMUYECKas CBA3b
(KoBaneHTHas, MOHHasA, MeTaNMYeckan, BOLOPOAHAA), KPUCTANNNYECKan PELETKA, TUMbl XMMUYECKUX
peakuuii, pacTBop, 3N1E€KTPONNTLI, HEINNEKTPOJIUTBI, INEKTPOSIUTUYECKAS AUCCOLMALMUA, OKUCTUTEND,
BOCCTaHOBWTE b, CKOPOCTb XMMMUYECKOM peaKLmn, XMMMUYECKOe PaBHOBECHE); TEOPUM U 3aKOHbI (Teopus
3N1EKTPONTUYECKOM ANCCoUMaLNN, NepUoaNYECcKUi 3aKkoH . V. MeHgeneesa, 3aKOH COXpaHeHMsA
MacCbl BELL,ECTB, 3aKOH COXPaHEHMA M NPEBPALLEHNA SHEPTUMN MPU XMMUYECKMX PeaKLmax),
3aKOHOMEPHOCTU, CUMBOJIMYECKMIA A3bIK XMMUU, MMPOBO33PEHYECKME 3HAHWA, NIeXKallme B OCHOBE
MOHMMaHMA NPUYNHHOCTM N CUCTEMHOCTU XMMUUYECKUX ABNEHWIA, paKTONOrMYecKne CBEAEHUSA O
CBOICTBaX, COCTaBe, NOAY4YEeHUU 1 6€30MacHOM MCNONb30BaHMM BarKHEMLLMX HEOPraHUYECKMX BELeCcTB B
6bITY M NPAKTUYECKOW AeATENbHOCTU YE/I0BEKA;

chOpMMPOBAHHOCTb YMEHWI BbIABAATL XapaKTePHbIe NPU3HAKM NOHATUI, yCTaHABAMBATb UX
B3aMMOCBS3b, UCMO/1b30BATb COOTBETCTBYIOLME NOHATUA MPU ONUCAHUN HEOPTaHNYECKUX BELLLECTB U UX
npeBpaLLeHnii;

cPOPMMPOBAHHOCTb YMEHWUIN MCMNO/Ib30BATb XMMUYECKYHO CUMBOAUKY A1 COCTaBaeHMA GOpMYN BeLLecTB
N YPaBHEHWNI XMMUYECKUX PeaKLMN, CUCTEMATUYECKYIO HOMeHKnaTypy (IUPAC) n TpuBmnanbHble
Ha3BaHWA OTAE/bHbIX HEOPraHMYECKUX BELLECTB (YrapHblii ras, yrnekncblii ras, ammuak, ralwéHas
N3BECTb, HeralwéHasa M3BecTb, MMTbEBAsA COAa, MUPUT U Apyrue);

chPOpPMMPOBAHHOCTb YMEHWI OonpeaenaTb BaNI@HTHOCTb U CTENEHb OKUCAEHNA XUMUYECKUX SN1EMEHTOB B
CoeMHEHMAX Pa3/IMYHOIO COCTaBa, BUA, XMMMUYECKOMN CBA3N (KOBa/NIEHTHAA, MOHHAA, MeTaindyecKas,



BOZ0POAHAsA) B COEAUHEHUAX, TUN KPUCTANIMYECKOM PeLlETKM KOHKPETHOrOo BelllecTBa (aTomHas,
MOIEKYNAPHAsA, NOHHAA, MeTaNnYeckan), XxapaKkTep cpebl B BOAHbIX pacTBOPax HEOPraHUYecKux
CoeAuHEHUN;

cPOPMMPOBAHHOCTb YMEHWUI YCTaHABAMBATb NPUHAANEKHOCTb HEOPraHUYECKMX BELLECTB MO UX COCTaBY
K onpeaenéHHoMy Knaccy/rpynne coeauHeHunin (MpocTble BelecTsa — MeTaiNbl U HEMETaNbl, OKCUAbI,
OCHOBAHMUA, KUCNOTbl, aMPoTepPHbIE TMAPOKCUAbI, CONMKU);

cpopMMPOBAHHOCTb YMEHUIA PacKpbIBaTb CMbICA NEPUOAMYECKOro 3akoHa . U. MeHaeneesa u
AEMOHCTPUPOBATb ero CUCTEMATU3IUPYIOLLYI0, 06 bACHUTENbHYIO U NPOFHOCTUYECKYIO GYHKLMK;

cbOpPMMPOBAHHOCTb YMEHWUI XapaKTepmn3oBaTb 3/1EKTPOHHOE CTPOEHNE aTOMOB XMMUYECKUX 3IEMEHTOB
1-4 nepuopos MNepnogmyeckomn cuctembl XuMmUYeckux anemeHTos [1. U. MeHaeneesa, Mcnonb3ys
NOHATUA «S-, P-, d-29NEKTPOHHbIE OPOUTANNY, KIHEPreTUYECKME YPOBHMY», 06bACHATb 3aKOHOMEPHOCTU
N3MEHEHMA CBOMCTB XMMUYECKUX 3/IEMEHTOB U X COEAUHEHUI NO Nepuoaam 1 rpynnam
Meprogmnyeckom cMcTeMbl XMMUYECKUX anemeHToB . N. MeHaeneesa;

chOpPMUPOBAHHOCTb YMEHUIM XapaKTePMU30BaTb (ONMUCbIBaTb) 06LLIME XMMMYECKNE CBOMCTBA
HeopraHMYeCcKUX BELLECTB Pa3/IMYHbIX KNaccoB, MOATBEPKAATb CYLLECTBOBAHNE reHEeTUYECKOW CBA3N
MeXAy HeEOPraHMYECKMMM BELLECTBAMM C MOMOLLbIO YPAaBHEHUIA COOTBETCTBYIOLLMX XMMUYECKUX
peaKkuni;

cpOpPMMPOBAHHOCTb YMEHMUA KNaccudULMPOBaTb XMMUYECKME PeakLUM NO Pas3IMYyHbIM NPU3HaKam
(umcny n coctaBy pearnpyoWwmx BeLWECTB, TenaoBomy 3GdeKTy peakuun, MSMeHeHMIo cTeneHen
OKWUC/IEHWA 31eMEHTOB, 06PATUMOCTM PeaKLMK, yH4acTUIO KaTaansaTopa);

chOpMMPOBAHHOCTb YMEHMWIA COCTABAATL YPABHEHUA pPeaKLMit PasIUHbIX TUMOB, NOJIHbIE U
COKpaLEHHble YPaBHEHWNA peakLumnit MOHHOrO 0BMEHA, YUNTLIBAA YCA0BUA, NPU KOTOPbIX 3TU PeaKLmm
MAOYT A0 KOHLaA;

chOpPMMUPOBAHHOCTb YMEHUI MPOBOAUTL PEaKLUMK, MOATBEPKAAIOLLIME KAYECTBEHHbIM COCTaB Pa3/IMYHbIX
HeopraHMYeCcKMx BELECTB, Pacno3HaBaTb OMbITHbIM MYTEM MOHbI, MPUCYTCTBYIOLME B BOAHbIX PacTBOpax
HeopraHMYeCcKnx BeLLecTs;

chOpPMMUPOBAHHOCTb YMEHUIA PACKPbIBATb CYLLHOCTb OKUC/MTEIbHO-BOCCTAHOBUTE/IbHbIX Peakumit
NoCpeACTBOM COCTaBAEHWA 3/1EKTPOHHOro 6anaHca 3TUX peakuuii;

cHOPMUPOBAHHOCTb YMEHUIM 0B6BACHATL 3aBUCUMOCTb CKOPOCTM XMMMUUYECKOW PeaKkLmmn OT Pas/iMuHbIX
baKTOPOB; XapaKTep CMeLLeHMA XMMMUYECKOro paBHOBECUA B 3aBMCMMOCTU OT BHELWWHEro BO34eNCTBuA
(npuHuMn Ne Watenbe);

chOpMMUPOBAHHOCTb YMEHUIA XapaKTepmn3oBaTb XMMMUYECKME MPOLLECCHI, NexXallme B OCHOBe
NPOMbILLIEHHOrO NOAYYEHUA CEPHON KUCNOTbI, aMMMaKa, a Tak:Ke chGOpMUPOBAHHOCTb NPeACTaBNeHN
06 06X HayUHbIX MPUHLMNAX U SKONOTMUYECKUX NPobiemMax XMMUYECKOro nNpou3BO/ACTBa;

chOpPMUPOBAHHOCTb YMEHUI NPOBOAMUTL BbIYUCAEHUS C UCMOJIb30BAHNEM NOHATUSA «MaCCoBas A0S
BELLECTBA B PacTBOPE», 06 BEMHbIX OTHOLLIEHWNI ra30B NPU XMMUYECKUX PeaKLMAX, MacCbl BELWECTBA NN
06BbEMa rasoB No N3BECTHOMY KOJIMYECTBY BELLLECTBA, MacCe UM 06BEMY OAHOIO U3 YYaCTBYOLWMX B



peakuuu BeLecTs, Tenaosoro a¢pdexTa peakLumm Ha OCHOBE 3aKOHOB COXPaHEeHMA MacChl BELLECTB,
npeBpaLLeHNs 1 COXpPaHeHNA IHEPIuu;

cbopMMPOBAHHOCTb YMEHUI cOb0aaTh NPaBuK/ia N0/b30BaHUA XMMUYECKOM Nocyaon n nabopatopHbIm
obopyaoBaHMEM, a TaKKe NpasBuaa 0bpalleHns C BELWECTBAMWN B COOTBETCTBUMN C MHCTPYKLMAMM MO
BbINOMHEHWNIO Na6OPATOPHbIX XMMMUYECKUX OMbITOB;

chOpPMMPOBAHHOCTb YMEHUIA NAAHMPOBATL M BbINOAHATE XMMUUYECKNI SKCNEPUMEHT (pa3norkeHue
nepoKcMaa Bo40POAa B NPUCYTCTBUM KaTaan3aTopa, onpeaeseHune cpegbl PacTBOPOB BELLECTB C
NOMOLLIO YHMBEPCANIbHOTO MHAMKATOPA, BAUAHME PA3INYHbIX GAKTOPOB Ha CKOPOCTb XMMMUYECKOM
peaKkumu, peakLmn MOHHOro 06MeHa, Ka4yeCTBEHHbIe peakuun Ha cyaboaT-, KapboHaT- U Xaopua-
aHMOHbI, HAa KAaTMOH aMMOHMU#A, PeLLeHMEe IKCNEePUMEHTA/IbHbIX 3a4a4 No TemMam «MeTannbi» 1
«HemeTannbi») B COOTBETCTBMM C NpaBUIaMmn TEXHUKM Be30nacHOCTU Npu obpallleHnI C BellecTBamm 1
nabopaTtopHbim 060pyAOBaHMEM, NPEACTaBNAATb Pe3YybTaTbl XMMMUYECKOTO SKCNEepMMEHTa B popme
3anuncK ypaBHEHUIA COOTBETCTBYIOLLMX PeaKLmii U GopMyIMPOBaTh BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaTos;

CPOPMMPOBAHHOCTb YMEHWUIN KPUTUYECKU aHAZIM3NPOBATb XMMUYECKYI0 MHDOPMaALMIO, MOyYaemyto 13
pa3HbIX UCTOYHMKOB (CpesCcTBa MacCOBOM KOMMYHUKALMK, UHTEPHET U Apyrux);

cpopMMpPOBaAHHOCTb YMEHUI cOb0AaTb NPaBUIa IKONOTMYECKU LenecoobpasHoro noseseHus B 6biTy 1
TPYAOBOW AEATENbHOCTU B LLeNAX COXPaHEeHUA CBOEro 340P0BbA U OKpYXKatoLen NpUpoaHOMN cpeabl,
0CO3HaBaTb ONAaCHOCTb BO3AEMUCTBUA Ha KMBblE OPraHM3Mbl onpeaenéHHbIX BELWEeCTB, MOHMMaA CMbICA
nokasatens MNAK, NoAcHATb Ha NpMMepax cnocobbl yMeHbLIEHUA U NPeaoTBPALLEHNA UX BPEAHOMO
BO3AENCTBMA Ha OPraHU3M YesI0BEKa;

Ana oby4yatowmxca ¢ orpaHUYeHHbIMU BO3MOXHOCTAMM 34,0POBbA: YMEHME NPUMEHATb 3HaHUA 06
OCHOBHbIX AOCTYMHbIX METOAaX NO3HAHWUA BELLECTB U XMMUYECKUX ABEHUN;

ANnA cnenbix U cnaboBuaAamMX 06y4aroLLMXCA: YMEHME UCNOb30BaTb peibePHO-TOUEYHYIO CUCTEMY
0603HaueHul /1. bpainsa ana 3anucm xummyecknx Gopmyi.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC
Konuuyectso yacos
No HanmeHoBaHMe pa3fenos 1 Tem IneKTpPOHHbIe (Undposble)
n/n nporpammsi Beero KoHTponbHble MpaKTnyeckne obpasoBaTe/ibHble pecypchbl
paboTbl paboTbl
Pasgen 1. TeopeTnyeckne oCHOBbI OPraHUYECKON XMMUK
MpeameT OpraHNYeCcKOm XMMUMN.
11 Teopua cTpoeHmAa opraHUYecKnx 3
coeguHeHuit A. M. Bytneposa
Utoro no pasgeny 3
Paspen 2. Yrnesogopoabl
21 MpenenbHble yrnesogopoapl — 5
' anKaHbl
29 HenpegenbHbie yrnesonopoabi: 6 1
' a/IKeHbl, aNKAANEHbI, ANKMHbI
2.3 ApomaTtunyeckue yrnesonoposabl 2
MpupoaHbie NCTOYHUKKN
2.4 PUPOA 3 1
yrneBoAopoaoB 1 nx nepepaboTka




Wtoro no pasaeny

13

Paspen 3. Knucnopogacopep:kalyme opraHnyeckue coeguHeHunn

3.1 CnupTtbl. PeHon 3

32 Anbaerngpbl. KapboHoBble KMCNOTHI. ;
CnoxkHble adunpbl

3.3 Yrnesoapl 3

UTtoro no pasgeny 13

Pasgen 4. AsoTcogeprKalume opraHMyeckue coeanHeHus

4.1 AMUHbBI. AMMHOKUCNOTbI. Benkn 3
UTtoro no pasgeny 3
Paspen 5. BoicokomoneKkynapHble coenHeHus

5.1 Mnactmaccol. Kayvykn. BonokHa 2
Wtoro no pasaeny 2
OBLLEE KOJTMYECTBO YACOB MO 34

NMPOrPAMME




11 KNACC

Konunyectso 4yacos

Ne HanmeHoBaHWe pa3aenos 1 Tem dNeKTpoHHbIe (undpoBble)
n/n nporpammbil Beero KoHTposibHble MpakTnyeckune obpa3oBaTesibHble pecypcbl
paboTbl paboTbl
Pasgen 1. TeopeTnyeckme OCHOBbI XMMUM
CtpoeHune aTomos. MNepunoanyecknia
11 3aKoH u lNepuoanyeckas cuctema 3
' XUMUYeckux anemeHtos . .
MeHpgeneesa
12 CtpoeHue BewecTBa. MHoroobpasue 4
' BellecTB
13 Xumuyeckune peakuum 6 1 1
Utoro no paspeny 13
Paspen 2. HeopraHunyecKkaa xummsa
2.1 MeTtannbl 6 1
2.2 HemeTtannebl 9 1 1
CBA3b HEOPraHNYECKUX U
2.3 2

OpraHNYecKux BeLLecTs




Wtoro no pasaeny

17

Pasgen 3. Xumua m }KU3Hb

3.1 Xnmusa n }Kun3sHb 4
UTtoro no pasgeny 4
OBLLEE KOJTMYECTBO HYACOB NO 34

NMPOrPAMME







MOYPOYHOE MNJIAHMPOBAHUE

10 K/TIACC
Konunyectso 4yacos DNEeKTPOHHbIe
No [aTa umdposble
Tema ypoKa
n/n Beero KoHTposibHble | lpakTuyeckne | usyuenus | obpasosaTesnibHble
paboThl paboTbl pecypcl
1 MpeameT opraHUYEeCKOn XMMUK, eé 1
BO3HWUKHOBEHWE, Pa3BUTME M 3HAYEHME
Teopua cTpoeHUsA opraHUYECcKmx
2 coeanHeHnn A. M. bytneposa, eé 1
OCHOBHbIE NMONOXKEHMUA
MpeactaBneHme o Knaccudumkaumm
3 OpraHMYecKux Belects. HomeHknatypa 1
(cMcTemaTtnyecKkas) n TpuBManbHble
Ha3BaHMA OPraHNYEeCKUX BELLECTB
4 AnKaHbl: COCTaB U CTPOEHME, 1
FOMOJIOFMYECKNI pAL,
c MeTaH 1 3TaH — npocTeiwune 1
npeacTtaBuTeENN aNKaHOB
6 ANKeHbl: COCTaB M CTPOEHMe, CBOMCTBA 1
7 ITUNEH M NPONUAEeH — NpocTenLme 1

npeacTtaBuUTesIn aIKEHOB




MpakTnyeckas pabota Ne 1. «MonyyeHue
3TUAEHA N NU3y4eHne ero CBOMCTB»

AnkagmeHsbl. bytagneH-1,3 u
meTunbyTtaamnen-1,3. MonyyeHne
CUHTETUYECKOrO KayvyKa 1 pe3unHbl

10

A/IKMHBI: COCTaB M 0COBEHHOCTH
CTPOEHMA, FOMOJIOTMYECKUIA pAg,
AueTnneH — npocTenmm
npeacTaBuTe/b alKMHOB

11

BbluncneHuna no YPaBHEHUIO
XMMUYECKOM peakunmn

12

ApeHbl: 6eH301 1 ToyoN. TOKCUYHOCTb
apeHosB

13

leHeTUYecKan cBA3b Yr1eB040pP0OA0B,
NpUHagAeXKalWux K pasandHbIM Knaccam

14

MpupoaHble UCTOUYHWUKWN YrN1eBOAOPOAOB:
NPUPOAHbIM ras 1 NonyTHble HedTAHbIe
rasbl, HepTb 1 NPOAYKTbI €€
nepepaboTkn

15

MpupoaHble UCTOYHWUKWN YrN1eBOAOPOAOB:
NPUPOAHbIM ras 1 NonyTHble HedTAHbIe
rasbl, HedTb M NPOAYKTbI eé
nepepaboTkn




KoHTponbHas paboTa no pasgeny

16
«Yrnesogopoabl»

17 MpeaenbHble 0AHOATOMHbIE CNUPTLI:
MeTaHON U 3TaHoA. BogopoaHasa cBA3b

18 MHOroaTtomHble CNUPTbI: 3TUIEHTINKO/b
W FULEpPUH
deHon: CTpoEHME MONEKYbI,

19 dU3nYEeCKMe N XMMHYECKNe CBOICTBA,
npumeHeHne

20 Anbaernapl: dopmanbgerng u
auetansvgerng,. ALeToH
O4HOOCHOBHbIE NpegenbHble

21 KapboHOBbIE KNC/IOTbI: MypaBbMHas U
YKCYCHasA

2y MpaKkTuyecKkas pabota Ne 2. «CsolicTBa
pacTBOPA YKCYCHOM KMCNOTbI»
CreapuHOBaA M 01eMHOBAA KUCAOTbI, Kak

23 npeacTaBUTENM BbICLLIMX KapHOOHOBbIX
Kncnot

” MbIna Kak conm BbICLIMX KapbOHOBbIX
KMCNOT, UX MmotoLee aelcTeume

25 CnokHble 3dupbl KaK NPOU3BOAHbIE

KapboHOBbIX KMCAOT. TMaponns




CNOXKHbIX 3¢UNpPOB

26

Hupbl: rTMAPOAU3, NPUMEHEHME,
6uonornyecKan Posib }KUpPoB

27

Yrnesoapbl: COCTas, KJ'IaCCMCbMKaLI,MH.

BaxkHeliwwne npeacTaBUTeNN: TIHOKO3a,

dpyKTO3a, caxaposa

28

Kpaxman N Lennono3a Kak npnpoaHblie

noanMmepbl

29

KoHTponbHas paboTa no pasgeny

«Kucnopogcoaepxawme opraHn4eckmne

coeanHeHuA»/ Bcepoccuiickan
nposepoyHasn pabota

30

O6u1an xapaKkTepucTmnKa
a30TCoAEPIKALLMX OPraHUYEeCKUX
coeanHeHuit / Bcepoccuinckas
nposepoyHasn pabota

31

AMMHbI: METUNAMUH U AaHUTNH

32

AMUWHOKNCNOTLI KaK ampoTepHble
OopraHuyeckne coeanHeHua, nx
6uonornyeckoe 3HadyeHue. Mentuabl.
benku Kak npupoaHble
BbICOKOMOEKY/IAPHbIE COeAUHEHUA

33

OCHOBHbIE MOHATUA XUMUU




BbICOKOMOIERYIAPHbIX COE,EI,I/IHEHI/IVI

OcHoBHble meToAbl CMHTE3a

34 | BbICOKOMONEKYNAPHbIX COEAMHEHWUIA. 1
MnacTmacchl, Kay4yKu, BOJIOKHa
OBLLEE KOJIMYECTBO HYACOB NO 34

MPOrPAMME




11 KNACC

n/

Tema ypokKa

Konunyectso 4acos

KOHTpONbHbIE
Bcero
paboTbl

MpakTnyeckme
paboTbl

JaTta
n3yyeHuA

DNEeKTPOHHbIe

umdposbie
obpasoBartesibHble

pecypcbl

XMMMYECKNI 31eMEHT. ATOM. INEKTPOHHas
KOHbUrypaLma aTomoB

MepuoanyecKkmnit 3akoH u MNepuogudeckan
cucTeMa XMMMYeckux anemeHTos . U.
MeHaeneesa, Ux CBA3b C COBPEMEHHOW
Teopuel CTpoeHMUA aToOMOoB

3aKOHOMEpPHOCTU U3MEHEHMA CBOMUCTB
XMMUYECKUX 3/IEMEHTOB M UX COEANHEHWI
no rpynnam v nepmogam. 3HauyeHune
nepuoanyecKkoro 3akoHa n CMCTeMbl
Xummnueckux anementos [.U. MeHgeneesa
B PA3BUTUU HAYKK

CTpoeHue BellecTBa. XMMMYECKan CBA3b, eé
BUAbI; MEXaHN3Mbl 0Opa30BaHUsA
KOBa/IeHTHOM cBA3u. BogopoaHas cea3b

BaneHTHOCTb. INEeKTPOOTPULATENLHOCTD.
CreneHb okncneHuna. Bewecrsa
MOJIEKYJIAPHOIO Y HEMONEKYNAPHOIO
CTpOeHuA




MoHATME O AUCNEPCHbIX CUCTEMAX.
MCTUHHBIE M KONNOWAHbIE PacTBOPbI.
MaccoBas 0119 BellecTBa B pacTsope

Knaccndumkaumsa n HomeHknatypa
HeopraHMYecKnx coeguHeHUN.
leHeTn4YecKan cBsizb HEOPraHUYeCcKUx
BELLLEeCTB, Pa3/INYHbIX KNaccoB

Knaccndumkauma XuMmnYeckux peakLmi B
HEeopPraHMYecKolM U OPraHUYECKON XMMUMK.
3aKOH COXpaHeHUsA Macchl BELLLECTB; 3aKOH
COXPaHEeHMA N NpeBpaLLEHMA SHEPTUN NPU
XMMMYECKUX peaKLmaAX

CKOpOCTb peakuuun. ObpaTmble peakumu.
Xumunyeckoe pasHoBecue

10

MpakTnyeckana pabota Ne 1. «BaunsaHue
pa3nnyHbIX GaKTOPOB Ha CKOPOCTb
XMMWYECKOW peakLmm»

11

DNeKTpoAnTUYecKasa amccoumaums.
MoHsATUE 0 BoAopOoAHOM NokKasatene (pH)
pacTBopa. Peakuum MOHHOro obmeHa.
MAapoan3 opraHNYEcKnx u
HeopraHMYecKux BeLecTs

12

OKMCNUTENbHO-BOCCTAHOBUTE/IbHbIE
peakumu. MoHAThe 06 aneKkTponuse
pacnnaBoB W PacTBOPOB CONEMN




13

KoHTponbHas paboTa no pasgeny
«TeopeTnyeckme 0OCHOBbI XMMUMN»

14

MeTannbl, UX NONOXKEHUE B
Meprogmyeckon cucTeme XMMMUUYECKUX
anemeHTOoB [1. N. MeHgeneeBa u
0C0b6EeHHOCTU CTpoeHMA aTomoB. Obume
du3nyeckne cBOMCTBa MeTan108

15

Cnnasbl METaNN0B. DNEKTPOXMMUUYECKUNI
pAg, HanpsXXeHU meTannos

16

XMmunyeckune cBoCTBa BaXKHENLWUX
MEeTaNNoB (HaTPWUi, Kanui, KanbLUmii,
MarHWui, aNtoMUHUIA) U UX COeANHEHU

17

XrMun4yeckune CBOMCTBa XPOMa, Meaun U UX
CoeaMHEeHUN

18

XMMMUECKMe CBOMCTBA LIMHKA, ¥Kenes3a U ux
coeMHEeHUN

19

MpakTnyeckana pabota Ne 2. "PelweHune
3KCMepMMeHTasIbHbIX 33434 No Teme
«MeTtannbi»"

20

HemeTannbl, UX NONOXKEHUE B
Mepuroamyeckon cucteme XMMMUUYECKMX
anemeHTOoB [1. N. MeHgeneeBa u
0COHBEHHOCTU CTPOEHMA aTOMOB




21

dusnyeckmne cBoncTBa HEMETAN/NOB.
AnnoTponua HemeTannos (Ha npumepe
Kucnopoaa, cepbl, pochopa v yrnepoaa)

22

XMMMYEeCKMe CBOCTBA ra/loreHoB, cepbl 1
UX coeguHEHUN

23

Xummyeckue ceoicTea a3oTa, ¢ocdopa u mx
coeMHEeHUN

24

XMMMUECKMe CBOWCTBA Yr/iepoaa, KpemHun
N UX COegUHEHUNI

25

MpUMeHeHNEe BaXKHENLLMX HEMETaNN0B U
UX coegUHEHUN

26

0606ueHne 1 cucTemaTnaumna 3HaHUI No
Teme «HemeTtannbi». BoiunucneHuns no
YPaBHEHUAM XMMUYECKUX PeakL Uit U
TEPMOXMMUYECKNE PACYETDI

27

MpaKkTnyeckas pabota Ne 3. «PeweHune
3KCMepMMEHTa/IbHbIX 33434 No Teme
"HemeTannbl"»

28

KoHTposibHas paboTta no tTemam
«MeTannbl» n «<HemeTannbi»

29

HeopraqueCKme N opraHn4Yeckmne KMcnoTbl.
HeopraHuyeckme n opraHn4eckune
OCHOBaHUA




AmooTepHble HeopraHuyeckne u
opraHunyecKkune coeanHeHus. FreHeTMYecKan

30 1
CBA3b HEOPraHMYECKUX U OPraHUYECKUX
BELLECTB
Ponb xumnn B obecneveHmnm

31 3KONOrMYECKOMN, SHEPreTUYecKom 1 1
nuueson 6e3onacHoOCTU, PasBUTUN
MeanUMHbI
MpeacraBneHns 06 o6LMX HayYHbIX

32 | npMHUMNAax NPOMbILAEHHOrO NOAyYeHMUA 1
BaXKHEMLIMX BeLecTs

33 | YenoBek B mupe BELLECTB M MATEPUAJIOB 1

34 | Xumuna n 340poBbe YesioBeKa 1

OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 34







NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMBI

10 KNACC

Kog,
nposepaemoro
pesynbTaTta

MpoBepaemble NpegMeTHble pe3ynbTaTbhl OCBOEHWUA OCHOBHOM 06pa3oBaTe/ibHOM
nporpammbl cpeaHero obuiero o6pasosaHus

TeopeTnyeckne OCHOBbI OpFaHMLIECKOIz XMmMmnn

11

ChopmMpOBaHHOCTb NPeACTaBNEHUIA O XMMUYECKOM COCTaBAAIOLLEN
€CTecTBEHHOHAYYHOM KapTUHbI MUPA, POIU XUMWUW B NMO3HAHMUN ABAEHNI NPUPOAbI,
B GOPMMPOBAHUMN MbILLIEHUA U KYNbTYPbl IMYHOCTH, €€ GYHKLMOHANbHOM
rPaMOTHOCTU, HEOBXOAMMOWN ANA PelleHUA NPAKTUYECKMX 33434 U 3KONOTMYECKU
060CHOBAaHHOMO OTHOLLEHMSA K CBOEMY 340P0OBbIO U MPUPOAHON cpeae

1.2

BnageHue cuctemom XMMUYECKUX 3HAHWI, KOTOPas BK/OYAEeT:
OCHOBOMO/IaratoLLLMe NOHATUA (MONEKYA, BAIEHTHOCTb, 3/1EKTPOOTPULLATENBHOCTD,
CTeneHb OKUCNEHUA, XMMUYECKAA CBA3b, MOJIb, MONIAPHaA Macca, MOAPHbIN
061BbEM, yrnepoaHbli ckenet, GyHKLMOHaNbHAA rPynna, pagauKkan, Msomepus,
N30Mepbl, FOMOJIOFMYECKMIA PAL, FOMOJIOMU, YINEBOAOPOAbI, KNCN0PO4- 1
a3oTcoAeprKallme coegmHEHNA, BMONOrMYECKM aKTUBHbIE BeLLecTBa (yriesosbl,
KUPbl, 6ENKK), MOHOMEP, NOJIUMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/IIPHbIE
COeMHEHMA); TEOPUM U 3aKOHbI (TEOPUSA XMMUYECKOTO CTPOEHMA OPraHNYECKUX
Belects A.M. ByTnepoBa), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIN A3bIK XUMUU,
daKToNOrnyeckme ceeleHnA 0 CBOMCTBAX, COCTaBe, NoJydeHUM u 6esonacHom
NCMNO/Ib30BAaHUWN BaXKHEMLINX HEOPFraHNUYECKUX U OPraHNYEeCKUX BeLecTs B ObITy U1
NPaKTUYECKON AeATe/IbHOCTU YeNoBeKa

1.3

ChdopmMpPOBaHHOCTb YMEHWIN BbIABAATb XapaKTePHbIE MPU3HAKU NOHATUN,
yCTaHaB/AMBaTb UX B3aMMOCBA3b, MCMO/Ib30BATb COOTBETCTBYIOLLME NMOHATUA NPU
OMNUCaHUM COCTaBa, CTPOEHMUA M NPEBPALLEHNI OPraHUYECKMX COeaUHEHNN

1.4

chOPMMPOBAHHOCTb YMEHWIA NCMONb30BaTb XMMUUYECKYIO CUMBOMKY ANA
COCTaB/IEHUS MONIEKYNAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTOM, COKpaLLEHHOWN)
bopmyn opraHUYECKUX BELLECTB U YPAaBHEHUI XUMUYECKUX PEAKLLUI,
M3roTaB/anMBaTb MOAENM MOJIEKY/I OPraHNYECKUX BELLECTB AR UANIOCTPaLUU UX
XMMWYECKOTro U MPOCTPAHCTBEHHOIO CTPOEHMUSA

1.5

ChopMMpOBaHHOCTb YMEHMIA YCTaHABANBATDL NPUHALNEKHOCTb U3YYEHHbIX
OpraHUYecKux BELLeCTB MO UX COCTaBY U CTPOEHMUIO K onpeaeiEHHOMY Knaccy
(rpynne) coeamHeHuit (yrneBoaopoapl, KUCNOPOA M a30TcoaeprKallne
COeIIHEHMA, BbICOKOMOIEKYAPHbIE COEANHEHMA), AaBaTb UM HA3BaHWUA MO
cucTemaTuyeckol HomeHknatype (IUPAC)

1.5

ChopmMMpPOBaAHHOCTb YMEHMA oNpeaensaTh BUAbl XMMUYECKOWN CBA3U B




OopraHn4yeckmnx coeanHeHunAax (OAVIHaprIe n KpaTHbIE)

1.6

ChopMMPOBAHHOCTb YMEHMSA MPUMEHSATL: NOJIOKEHUSA TEOPUM CTPOEHUSA
opraHunyeckux sewecTts A.M. byTaepoBa 414 06bACHEHUA 3aBUCMMOCTM CBOICTB
BELLLECTB OT MX COCTaBa M CTPOEHMA; 3aKOH COXPAHEHMA MacChl BELLECTB

Yrnesogopoapl. Kucnopoacoaepskatime 1 a3oTcoaepskallime opraHmyeckme
coeiHeHMA. BbICOKOMONEKYNAPHbIE COeANHEHUS

2.1

ChopMMUPOBAHHOCTb YMEHUI NPUBOAUTL TPUBUANbHbIE HA3BaHWUA OTAE/bHbIX
OpraHMYecKux BeLecTs (3TUAEeH, NPONUAEH, aueTUNEH, STUNEHTIMKOANb, TULLEPUH,
deHon, popmanbaerm, auetanbaerma, MypaBbMHas KMCI0Ta, YKCYCHAn KNCNOTa,
0N1eMHOBas KMCN0Ta, CTeapMHOBasA KUCNOTA, M0Ko3a, GPyKTo3a, Kpaxman,
Lennno3a, rMMuLnH)

2.2

ChopMMpPOBAHHOCTb YMEHMIA XapaKTepM30BaTb COCTaB, CTPoeHMe, GpU3nYeckmne u
XMMUYECKME CBOMCTBA TUMMUYHbIX MPeACcTaBMTe el Pa3INUHbIX KNaccos
OpraHMYecKux BeLecTs (MeTaH, 3TaH, 3STUAEH, NPONUAEH, aueTuneH, byTagmeH-1,3,
meTunbytagmen-1,3, 6eH301, METaHO, 3TaHOJ, STUNEHI/INKOb, FULEPUH,
deHon, aueTanbaerma, MypasbMHan M YKCYCHaA KUCAOTbI, I10KO3a, Kpaxman,
LeNNto103a, aMUHOYKCYCHasA KMCoTa)

2.3

ChopmMMPOBAHHOCTb YMEHMA UANKOCTPUPOBATb FTEHETUYECKYIO CBA3b MEXKAY
TUNUYHBIMM NPEACTaBUTENAMM PA3INUYHbIX KNAaCCOB OPraHUYEeCKUX BeLLecTs
YPaBHEHUAMM COOTBETCTBYHOLLMX XMMUYECKMX PEAKLMI C UCNONb30BaHMEM

CTPYKTYpPHbIX hopmyn

2.4

ChopMMpPOBAHHOCTb YMEHMA XapaKTepmn3oBaTb MCTOYHUKN YINEeBO40POAHOMO
cbipba (HedTb, NPUPOAHbIN ras, yrosb), cnocobbl Ux NnepepaboTKM U NPaKTMYecKoe
npumeHeHMe NPOAYKTOB NepepaboTku

XMmnA 1 *KnUsHb. PacyéTol

3.1

CdopmMpoBaHHOCTb YMEHWUI BNaAETb CUCTEMOW 3HaHUIA 06 OCHOBHbIX MeToAax
Hay4YHOro NMO3HAHMA, UCNOb3YEMbIX B XMMMUU NPU U3YYEHUWN BELLECTB U
XMMWYECKUX ABNEHUI (HabntoaeHMe, 3MepeHne, SKCNepPUMEHT,
MOAEeNMPOBAHUNE), UCMOb30BaTb CUCTEMHbIE XMMUYECKME 3HAHUA A/1A NPUHATUA
peLleHn B KOHKPETHbIX *KU3HEHHbIX CUTYaLMAX, CBA3aHHbIX C BELLECTBAMM U UX
npuMeHeHnem

3.2

ChopmmnpoBaHHOCTb yMeHN cobatoaaTth NpaBmaa Nob30BaHNA XMMUYECKOW
nocygoi n nabopaTopHbiM 060pyAOBaHUEM, @ TaKKe NPaBuaa obpalleHus ¢
BELLECTBaMM B COOTBETCTBUMN C UHCTPYKLMAMM MO BbIMNOJAHEHNIO NabopaTopHbIX
XMMUYECKUX OMNbITOB

3.3

ChopMMPOBAHHOCTb YMEHWIA NMAAHUPOBATL M BbIMOJHATE XMMUYECKUI
3KCNEepPUMEHT (NpeBpaLLeHMa OpraHUYeCcKUX BEWECTB NPU HarpesaHum, NoayyeHune




3TU/IEHA U U3yYEeHMe ero CBOWCTB, KaYeCTBEHHbIE PEaKLMMN OPraHNYEeCKUX BELLEeCTB,
AeHaTypauma 6enKoB NPU HarpeBaHUK, LBETHbIE Peakunn 6eNKoB) B COOTBETCTBMM
C NpaBMaaMu TeXHMKM 6e30MnacHoCTU Npu 06paLLeHMM C BELLECTBaMM U
nabopaTopHbIM 060pYyA0BaHMEM; NPEACTABAATL PE3Y/IbTaTbl XMMUYECKOTO
aKCnepumeHTa B Gopme 3anncu ypaBHEHUI COOTBETCTBYHOLLMX PEAKLMIA 1
dopMyIMpoBaTb BbIBOAbI Ha OCHOBE 3TUX Pe3y/bTaToB

3.4

ChHopmMMpPOBaHHOCTb YMEHWI MPOBOANUTL BbIYUNCIEHMA MO XUMUYECKUM
ypaBHeHnAM (maccbl, 06bEMa, KOIMYEeCTBa NCXOAHOrO BELW,EecTBa UM NPOAYKTa
peakumMmn No U3BECTHbIM Macce, 06bEMY, KONNYECTBY OAHOIO U3 UCXOAHbIX
BEeLLEecTB U NPOAYKTOB peaKkunm)

3.5

ChopMMPOBAHHOCTb YMEHUIA KPUTUYECKM aHAIM3MPOBATh XMMUYECKYHO
MHPOpPMaLMIo, NONYYaEMYIO M3 Pa3HbIX UCTOYHMKOB (CPeacTBa MaccoBOMA
nHdopmaummn, cetb MHTepHeT 1 apyrue)

3.6

CdopmMmUnpoBaHHOCTb YMEHMI coba0AaTb NpaBmMaa 3KOA0MMYECKU
uenecoobpasHoro noseAeHuUA B 6bITy U TPYAOBON AeATENbHOCTM B LENAX
COXPaHEHMA CBOEro 340PO0BbA M OKPYXKatoLWel NPUPOAHON cpeabl, 0CO3HABaTb
ONACHOCTb BO3AENCTBMA Ha *KMBble OPraHN3Mbl OnpeaeEHHbIX OpraHUYeCcKnX
BeLLecTs, MOHMMAA cMblica nokasatens NAK (npeaenbHo gonyctumon
KOHLEHTPaLMM), NOSCHATL Ha MPUMEpPAX CNOCOObl yMEHbLUEHMUSA U
npeaoTBPaLLEHMA UX BPEAHOrO BO34ENCTBMA HA OpraHM3M YesioBeKa

11 KNACC

Kog
npoBepaemoro
pe3ynbTaTta

MpoBepsemble NpegMeTHble pe3ynbTaTbl 0OCBOEHWUA OCHOBHOM 06pa3oBaTe/IbHOM
nporpammsl cpeaHero obuiero obpasosaHus

TeopeTnyeckne 0CHOBbI XMMKUMU

11

BnageHue cucteMom XMMUYECKUX 3HAHWUIA, KOTOPas BK/IOYAET: OCHOBOMO/1aratoLme
NOHATUA (XMMUYECKUIA SNEMEHT, aTOM, 3/1IEKTPOHHAsA 060/104Ka aToMa, s-, p-, d-
3N1eKTPOHHbIe OpbUTaN aTOMOB, MOH, MOJIEKY/A, BaIEHTHOCTb,
3NEeKTPOOTPULLATENbHOCTb, CTEMEHb OKUC/IEHMA, XMMUYECKas CBA3b, MO/b,
MOISipHas Macca, MOJIAPHbIN 06BEM, KpUCTANIMYECKAA PELLETKA, TUMbI
XUMUYECKUX peaKLl,VIl\/‘I (OKVICﬂVITe}'IbHO-BOCCTaHOBMTE'ﬂbeIe, 3K30- U
3HAOTEPMUYECKME, peakL MM MOHHOro 0bMeHa), pacTBOp, 3/1EKTPOAUTSI,
HE3/NIEKTPOAUTbI, SNEKTPOINTUYECKAA ANCCOUNALNA, OKUCAUTENDb, BOCCTAaHOBUTE b,
CKOPOCTb XMMMNUYECKOI peaKkLmMn, XMMUYECKOe PaBHOBECUE); TEOPUM U 3aKOHbI
(Teopusa anekTponuTUUyeckoi guccoumaumm, Nepnoamyecknin sakoH 4.U.
MeHaeneeBa, 3aKOH COXpaHEHWS MacCbl), 3aKOHOMEPHOCTU, CUMBOIMYECKMIA A3bIK




XMmun, ¢aKTOﬂOI'ML-IECKMe cBegeHuna o CBOﬁCTBaX, COCTaBe, nonyd4eHnn n
6e30MacHOM UCMOJIb30BaHUU BarKHEMLLNX HeopraHM4YeCcKknx seLllecTs B 6bITy n
HpaKTMHECKOVI 0eATENbHOCTU YeNoBeKa

1.2

ChopmMpPOBaHHOCTb YMEHWIN BbIABAATb XapaKTePHbIe MPU3HAKM U B3aMMOCBA3b
N3YYEeHHbIX MOHATUIN, NPUMEHATL COOTBETCTBYIOLLME NOHATUA MPU ONUCAHUN
CTPOEHMA N CBOMCTB HEOPraHNYECKMNX BELLLECTB U UX NPEBPALLEHWNI; BbIABAATb
B3aMMOCBS3b XMMMUYECKMUX 3HAHWUIM C NOHATUAMM U NPEeACTABAEHUAMM APYIUX
€CTeCcTBEHHOHAYYHbIX NPeaMeTOB

1.3

BnaseHne oOCHOBHbIMW METOLaMM HayYHOro MO3HAHWUA BELLECTB U XMMUNYECKUX
ABNeHN (HabntogeHMe, U3MepPEHNe, IKCNEePUMEHT, MOAeIMpoBaHMe)

1.4

ChopmmnpoBaHHOCTb YMEHWI onpeaensiTb BafIeHTHOCTb U CTeMNeHb OKUCIEHUA
XMMUYECKUNX 3/IEMEHTOB B COeAMHEHMAX Pa3/IMYHOIO COCTaBa, BUA XMMMNYECKOM
CBA3W (KOBANIEHTHAA, MOHHAA, METAINYECKas, BOAOPOAHAA) B COEAMHEHUAX, TUN
KPUCTaNNIMYECKOM PeLLETKN KOHKPETHOrO BellecTa (aToMHan, MONEKYNApHas,
WOHHas, MeTaN/InyecKas)

1.5

ChopmMMPOBaHHOCTb YMEHU onpeaensTb XapakTep cpeabl B BOAHbLIX PacTBOPAXx
HEeopraHNYecKMx CoeamHeHuin

1.6

ChopmMpPOBaAHHOCTb YMEHUA KNaccudULMPOBATL XMMUYECKUE PeaKL MK No
pasNMYHbIM NPU3HaKaM (YMCAY U COCTaBY pearmpyowmx BeLecTs, TeENN0BOMY
3pPeKTY peakumm, U3MeHEeHUIo CTeNeHeN OKUCNEHUA 31eMeHTOB, 06pPaTMMOCTH
peaKumm, y4acTuio KataamsaTtopa)

1.7

ChdopmMMpPOBaHHOCTb YMEHWI COCTaBAATb YPaBHEHUA PeaKLMIA Pa3/INUYHbIX TUMNOB,
NOJIHbIE N COKpPALLEHHbIE YPaBHEHMA peaKkuuii MOHHOro obmeHa, y4nTbiBas
YC/IOBUSA, NMPWU KOTOPbIX 3TW peaKkLmnmn nayT 40 KOHUa

1.8

ChopmMMPOBaHHOCTb YMEHW NPOBOANTL PeakLyK, NoATBEPKAAOLME
KayecTBeHHbI COCTaB Pa3/INYHbIX HEOPraHNMYeCKMX BELLLEeCTB, Pacno3HaBaTh
OMbITHbIM NYTEM MOHbI, MPUCYTCTBYIOLLME B BOAHbIX PacTBOPaX HEOPraHNUYECKMX
BELLECTB

1.9

ChopMMpPOBaHHOCTb YMEHMI pacKpbIBaTb CYLLLHOCTb OKUCNTENbHO-
BOCCTAHOBUTE/IbHbIX PEAKLMIN NOCPEACTBOM COCTaB/IEHUS 3/1IEKTPOHHOro 6anaHca
3TUX peakumi

1.10

ChopmMUpPOBAHHOCTL YMEHUIN OOBACHATL 3aBUCUMOCTb CKOPOCTU XUMMUYECKOM
peakuumn oT pasnnyHbiX GaKTopoB

1.11

ChopmMMPOBaAHHOCTb YMEHWNI 06BACHATL XapaKTep CMELLLEHNA XMMUYECKOTO
paBHOBECMUSA B 3aBUCMMOCTM OT BHeLLHero Bo3aencTena (npuHumn Jle Watenbe)

O6LL|,aﬂ N HeopraHM4yeckaa Xxmumuma




2.1

ChopmMMPOBaAHHOCTb YMEHWI pacKkpbIBaTb cMbica Mepuoanyeckoro 3akoHa .M.
MeHaeneesa v 4eMOHCTPMPOBATL €70 CUCTEMATUZMPYIOLLYI0, OB BACHUTENBHYIO U
NPOrHOCTUYECKYI0 QYHKLMUK

2.2

ChdopmMpOBaHHOCTb YMEHMI XapaKTEPU30BaTb 3/IEKTPOHHOE CTPOEHNE aTOMOB
XMMUYECKNX 3nemeHToB 1-4 nepnoaos Mepnogmueckomn cucTeMbl XMMUYECKUX
anemeHToB [.U. MeHaeneesa, UCNONb3yA NOHATUA «S-, P-, d-9N1EKTPOHHbIE
opbuTanm», «3HepreTUYecKme ypoBHM», 06bACHATb 3aKOHOMEPHOCTU U3MEHEHUA
CBOMCTB XMMMUYECKUX 3/IEMEHTOB U UX COEANHEHMIA NO NEPUOAAM U TPyNnam
Mepuoanyeckoit cuctembl XMMmMYeckmx anementoB .. MeHaeneeBa

2.3

ChopmmnpoBaHHOCTb YMEHMIA XapaKTepmn3oBaTh (ONMCbIBaTb) 06LWME XMMUYECKUE
CBOWMCTBA HEOPraHWYECKUX BELLECTB Pa3/IMYHbIX K1accoB, MOATBEPKAATb
CYL,eCTBOBaHWE reHEeTUUYECKOW CBA3U MeXK 4y HEOPraHMYEeCKMMM BELLEeCTBaMU C
MOMOLLbIO YPaBHEHWNI COOTBETCTBYIOLLUX XMMUYECKUX PeaKLmii

2.4

ChopMMPOBAHHOCTb YMEHWIA YCTaHABIMBATb MPUHAANEKHOCTb HEOPraHUYECKMX
BELLECTB MO UX COCTaBy K onpeaenéHHoMy Kaaccy (rpynne) coegmHeHmi (npocTtble
BELLECTBa — METal/ibl U HEMETa/bl, OKCUAbl, OCHOBAHMA, KUCAOTbI, aMpoTepHbIE
r’MAPOKCUAbI, CONK)

2.5

ChopmMMpPOBaHHOCTb YMEHMIA UCMO1b30BaTb XMMUUYECKYIO CUMBOJIMKY AN1A
cocTaBneHus GopMyn BELLECTB U YPaBHEHUI XUMUYECKUX PeaKLUi,
cuctemaTtuyeckyto HomeHKknatypy (IUPAC) n TpuBManbHble Ha3BaHWMA OTAENbHbIX
HeopraHMYecKMx BeLecTs (YrapHbIi ras, yriekucbli ras, ammmnak, raléHas
W3BECTb, HeraweéHasa U3BecTb, NMTbEBAA COA4A, MUPUT U Apyrue)

2.6

ChopmMMpPOBaHHOCTb YMEHWIA XapaKTepmn3oBaTb (ONMCbIBaTb) 0bLWwMe XMmnyeckue
CBOWCTBA HEOPraHWYECKNX BELLECTB Pa3/IMYHbIX KJ1accoB, NOATBEPKAATb
CYLLLECTBOBaHME reHeTUYECKOM CBA3WN MEKAY HEOPraHUYECKUMM BELLECTBAMM C
NOMOLLbIO YPABHEHWNI COOTBETCTBYIOLLMX XMMUYECKUX PeaKLMA

2.7

ChopMMpPOBaHHOCTb YMEHMIM NAAHNPOBATL U BbINOAHATD XMMUYECKUI
3KCNepUMEHT (pa3fioXKeHne NepoKcKaa Bogopoaa B NpUCyTCTBMM KaTasiM3aTopa,
onpeaeneHue cpenbl PacTBOPOB BELLECTB C MOMOLLbIO YHUBEPCAbHOTO
WHAMKATOPA, BAUSHME PA3NNYHbIX GAKTOPOB Ha CKOPOCTb XMMUYECKOW peaKLmm,
peakuum MOHHOro obmeHa, KayecTBEHHbIe peakunn Ha cynbdaT-, KapboHaT- u
XNOPUL-aHNOHBI, HAa KATMOH aMMOHMUA, PELLEHME SKCMEPUMEHTA/IbHbIX 334a4 No
Temam «MeTannbi» U «HemeTansbi») B COOTBETCTBMM C NPAaBUAAMM TEXHUKM
6e30nacHOCTM Npu 06paLLeHMm C BewwecTBaMmn 1 n1abopaTopHbIM 060pyA0BaAHUEM;
NpeACTaBAATb Pe3YbTaTbl XMMUYECKOTO SKCNEPUMEHTA B GopMe 3anmcu
YPaBHEHMI COOTBETCTBYIOLUUX peakumin n GopmynmposaTb BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaToB




2.8

ChopmMpOBaHHOCTb YMeHUI cobntoaaTh NpaBmaa NoJsIb30BaHUA XMMUYECKOW
nocyaoi n nabopaTopHbiM 060pyA0BaHNEM, @ TaKKe NpaBunaa obpalleHus ¢
BELLECTBaMM B COOTBETCTBUM C UHCTPYKLMAMM MO BbIMNOJAHEHNIO NabopaTopHbIX
XMMUYECKUX OMNbITOB

2.9

ChdopmMpPOBaHHOCTb YMEHMI XapaKTepu3oBaTb XMMMUYECKME NPOLLECChI, exKallme B
OCHOBE NPOMbILLIEHHOTO NOYYEHUA CEPHOM KUCNOTbl, aMMMaKa, a TaKKe
chopMMPOBAHHOCTb NpeacTaBaeHUit 06 0OLWMX HAaYYHbIX MPUHLMNAX U
3KoJIornyeckunx npobiemax XMMUYEeCKoro Npons3BoaCcTBa

XMmnA U KU3Hb. PacyéTol

3.1

ChopmMMpPOBaHHOCTL NPeACTaBNEHUI O XMMUYECKOM COCTaBAAIOLLEN
€CTecTBEHHOHAYYHOM KapTUHbI MUPA, POIU XUMWUW B NMO3HAHMKN ABAEHUIA NPUPOAbI,
B OPMMPOBAHUN MbILLIEHUA U KYNbTYPbl IMYHOCTH, €€ GYHKLMOHANbHOM
rPaMOTHOCTU, HEOBXOAMMOWN ANA PeLleHUA NPAKTUYECKMX 33434 U 3KONOTMYECKU
060CHOBAaHHOMO OTHOLLEHMSA K CBOEMY 340P0BbIO U MPUPOAHON cpeae

3.2

ChopmMMPOBAHHOCTb YMEHWIA KPUTUYECKM aHAIM3MPOBATb XMMUYECKYHO
MHOPMaLUIO, NONYYAEMYHO U3 Pa3HbIX UCTOYHMKOB (CPeaCcTBa MaccoBOM
KOMMYHUKauUn, ceTb MHTepHET 1 apyrue)

3.3

CdopmmpoBaHHOCTb YMEHMI cob1t04aTb NPABUNA SKOJIOTMYECKU
uenecoobpasHoro noseaeHus B bbITy U TPYA0BOM AEATENbHOCTU B LeNsx
COXPaHEeHMA CBOETO 340POBbA U OKPY*KatoLwen NPUpPoaHONM cpeapl

3.4

Oco3HaBaTb ONACHOCTb BO34ENCTBUA HA KMUBblE OPraHN3Mbl OnpeaenéHHbIX
BeLLecTs, MOHMManA CMblc/ nokasaTtens MNAK, noacHATb Ha NpMmepax cnocobbl
YMEHbLUEHNA WU NPeAOTBPALLEHNA X BPEAHOIO BO3AENCTBMA HA OPraHM3M
YyenoBeka

3.5

ChopmMMPOBaHHOCTb YMEHWI NPOBOANTL BbIYMCIEHUA C UCNOIb30BAHMEM MOHATUA
«MaccoBas /0119 BELLeCTBa B pacTBoOpe», 06 bEMHbIX OTHOLWEHWI ra3oB Npu
XMMUYECKNX PeaKkLMAX, Maccbl Bellectsa v o6bEma rasos no M3BeCTHOMY
KO/IMYECTBY BELLLECTBA, MACCe UM 06BEMY OLHOTO U3 YYaCTBYIOWMX B PEAKLMM
BELLECTB, Ten1080ro 3dpdeKTa peakumm Ha OCHOBE 3aKOHOB COXPaHEeHMsA Macchbl
BELLECTB, MPEBPALLEHNA U COXPAaHEHUS IHEPrUn




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KJTACC

Kog

MpoBepaembili 3N1EMEHT COAEPMKAHUA

TEOpETM‘-IECKMe OCHOBbI OpI'aHMLIeCKOﬁ XMMunun

11

MNpeameT opraHMYecKom XMMUU: eé BOSHUKHOBEHWE, Pa3BUTME U 3HAYEHME B NOYHEHUM
HOBbIX BELLECTB U MaTepuanos. Teopua CTPOEHMA OpPraHNYecKUxX coegmuHeHunin A.M.
byTnepoBa, €€ OCHOBHbIE NONOMKEHUA

1.2

CTpyKTypHble GopMy/ibl OpraHUYECKnX BellecTs. fomosiorns, nsomepus. Xummyeckas cBAsb B
OpPraHUYecKMx CoeauHeHUAX — 0oANHAPHbIEe W KpaTHble cBA3W. [peacTaBneHme o
KnaccuduKaLumm opraHMUYeCcKUx BeLLecTs

13

HomeHKnaTypa opraHMYecKnx coeguHeHmn (cucTemaTnyeckasn) M ToMBUaabHble Ha3BaHMA
BaYKHEWLIMX NpeaCcTaBUTeNEN KNacCoB OPraHUYECKUX BELLLECTB

Yrnesogopoapl

2.1

AJ/IKaHbl: COCTaB N CTPOEHMWE, FTOMONOTMYECKNI paa. MeTaH 1 3TaH — npocTeilumne
npeacTaBUTeNN anKaHOB: U3NYECKME U XMMUYECKME CBOMCTBA (pPeaKLMm 3ameLLeHNs v
ropeHua), HaxoxKAeHne B NpUpoae, NoyYeHne n npumeHeHne

2.2

A/IKeHbl: COCTaB W CTPOEHME, FTOMOIOTUYECKUI PAA. DTUNEH U NPONUIeH — NnpocTenwne
npeAcTaBUTENN afIKEHOB: GU3NYECKUE U XMMUYECKME CBOMCTBA (peakuumn ruapupoBaHms,
rasioreHMpPoBaHMsA, rmMapaTaunmn, OKUCNEHMA U NOAUMEPU3ALMK), NONYYEHNE U NPUMEHEHNE

2.3

AnkagmeHbl: bytaguen-1,3 n metunbytaaneH-1,3: cTpoeHue, BarkHeENLWME XMMUYECKNE
cBoWncTBa (peakuusa nonnmepmsaumm). NoaydyeHme CUHTETMUYECKOTO KayvyKa U pe3unHbl

2.4

ANKUHbI: cOCTaB M 0COBEHHOCTU CTPOEHMA, TOMONOTMYECKMI pad. ALeTUAEH — NPOCTENLLNIA
npeAcTaBuTe b a/IKMHOB: COCTaB, CTPOeHUe, GU3NYECKME U XMMUYECKNE CBOMCTBA (peakuuu
rMapPUPOBaHMA, raAIOreEHNPOBaHUSA, TMApPaTaLMmM, FOPpeHns), NoaydeHme u NPUMeHeHne

2.5

ApeHbl. beH30.: cocTaB, CTPoeHUe, GPUINYECKME U XMMUYECKME CBOMCTBA (peakuum
raJloreHMpPOBaAHMNA N HUTPOBAHUSA), NONYyYEHNE N NPpUMeHeHne. ToNyoN: CoCcTaB, CTPOEHME,
bu13nYecKne N Xmmmyeckune CBOIMCTBA (peaKL MM raloreHMPOBaAHNA U HATPOBaHMSA),
nosyyeHume U npumeHeHne. TOKCUYHOCTb apeHOB. FeHeTUYECKas CBA3b MeXay
Yyrn1eBoAopoLamMu, NpUHALNEKALWMMM K PA3SIMYHBIM Klaccam

2.6

MpupoaHble UCTOYHWUKK YrN1eBoA0pOA0B. MNpupoaHbIl ras n NonyTHble HedTAHbIE rasbl.
HedTb 1 eé npouncxoxgeHune. Cnocobbl nepepaboTkn HedTu: NeperoHKa, KPeKUHr




(Tepmunyeckuin, KatanuTuyeckunin), nupoams. NpoayKTbl nepepaboTkm HedTH, X NPUMEHEHME
B MPOMbILWEHHOCTU U B 6bITy. KameHHbI yronb 1 NpoAayKTbl ero nepepaboTku

Kncnopoacogeprkalime opraHnyeckme coeanHeHuA

3.1

MpeaenbHble 04HOATOMHbIe CNUPTbl. MeTaHON U 3TaHOAN: CTPOoeHMe, pUsnyeckme m
XUMUUYECKME CBOMCTBA (peaKLumn C aKTUBHbIMWU MeTaIlaMu, Fa/IoreHoBOA0POiaMU, FOPEHMUE),
npumeHeHue. BogopoaHble CBA3M MeXKAY MOJIeKy1laMn cnupToB. JencTBne metaHona
3TaHO/1a Ha OpraHM3m YyesioBeka. MHOroaToMHbIe CMUPTbl. ITUNEHTIUKOb U FIULEPUH:
CTpoeHue, pUsnyeckme n XMMMYECKMe CBOMCTBA (B3aMMOENCTBUE CO LLLEIOYHbIMMU
MeTaNNaMM1, KaYeCcTBEHHas peaKLmsa Ha MHOroaTOMHbIe CNMpPTbI). [leicTBue Ha opraHm3m
yenoseKa. MpuUMeHeHMe rnLepuHa U 3TUIEHTNUKOAA

3.2

deHoN: CTpoeHne MoeKybl, GU3NYECKME N XMMMUYECKNE CBOMCTBA. TOKCMYHOCTbL deHona.
MNpumeHeHne dpeHoNa

3.3

Anbaernapl U KeToHbl. Dopmanbaeru, auetanbaerng: ctpoeHmne, GUsnyeckne u xummyeckme
CBOWCTBA (peaKunmn OKMCNEHNSA U BOCCTAHOB/IEHMA, KQYeCTBEHHbIE peakLmun), NoyYyeHne m
npumMeHeHue

3.4

OAHOOCHOBHbIE NpeaenbHble KapboHOBbIE KUCAOTbl. MypaBbMHaa U YKCYCHaA KUCAOTbI:
CTpoeHue, PMU3NYECKME U XMMUYECKME CBOMCTBA (CBOMCTBA, 0bLmMe Ans Knacca KUCAOT,
peakums stepudukalmm), nonydeHne n npumeHeHune. CteapuHoBan 1 01eMHOBasA KUCAOTbI
KaK NpeacTaBUTeNN BbICLUMX KapbOHOBbIX KMCAOT. Mblna Kak CO/M BbICLLIUX KapbOHOBbIX
KMC/IOT, UX MotoLLLee AelcTBue

3.5

CnoxkHble apupbl Kak NPoM3BOAHbIE KAPOOHOBLIX KMCNOT. MAPOIN3 COXKHBIX 3OUPOB.
*upsbl. TMapoans Kupos. NprmeHeHWe KUPOB. BUosorMyeckan posb K1pos

3.6

Yrnesogbl: COCTaB, KNacCUPUKaLMA yrnesonos (MOHO-, AN- U noancaxapuabl). Fokosa —
NPOCTENLINIA MOHOCAXapWUa,: 0COBEHHOCTM CTPOEHMA MONEKYbI, GUUYECKME U XMMUYECKME
CBOICTBA (B3anmoaencTeme ¢ rugpokcngom meau(ll), okucneHne ammmayHbiMm pacTBOPOM
oKcuaa cepebpa(l), BoccTaHoBNEHME, BPOXKEHME TTHOKO3bI), HAXOXKAEHME B NpUpoae,
npumeHeHue, Buonornyeckan posb. PoTocnHTe3. PPyKTO3a KaKk M30Mep FNHOKO3bl. Kpaxman
W LLeNN0103a KaK NpUpoaHble noammepbl. CTpoeHne Kpaxmana u Lenntonossl. dusmyeckume u
XMMUYECKMe CBOMCTBA Kpaxmasa (rmaposins, KauecTBeHHasa peakumsa ¢ Moaom)

A3oTcogepalme opraHM4yecKkne coeguHeHuna

4.1

AMMHOKMCAOTbI Kak amdoTepHble opraHnyeckne coeguHeHuns. Prusnyeckmne n xmmmyeckme
CBOWCTBa aMUHOKUCAOT (Ha npumepe rnumHa). buonormyeckoe sHayeHne aMmMHOKUCAOT.
Mentnapl

4.2

Benku Kak NpUpoaHble BbICOKOMOJIEKYNSPHbIE coeauHeHUs. MepBMYHasn, BTOPUYHAs U
TPEeTUYHaA CTPYKTYpa OeNKoB. XMMMYECKME CBOMCTBA BeNKOB: rMapons, AeHaTypaums,
KauyeCTBEHHble peakuuun Ha 6enku




BbICOKON\OﬂeKyﬂﬂprIe coegunHeHuA

5.1

OcHOBHbIe MOHATUA XUMUU BbICOKOMOIERYNIAPHbIX COEAMHEHMVIZ MOHOMED, NosImmep,
CTPYKTYpPHOE 3BEHO, CTENEHb NO/IMMEPU3ALLNN, CPeHAA MOJTIEKYNAPHAA MacCca. OcHoBHble
MeToAbl CUHTE3a BbICOKOMONEKYIAPHbIX COGLI,VIHGHVIVI — noammepusauma un
NONMMKOHAEHCALMA

5.2

3KCﬂepMMeHTa}1bele METOAbl N3y4eHnA BeLWECTB N UX HpeBpaLLLEHMﬁ: O3HaKom/ieHune C
o6pa3u,an| NPUPOAHbIX U UCKYCCTBEHHbIX BOJIOKOH, NAACTMAacC, KaydyKos. lNoayyeHue
CUMHTETUYECKOro Kay4yyKa 1 pe3unHbl

11 KNACC

Kog

MpoBepaemblit 3N1eMEHT COAEPKaHUA

TEODETM‘-IGCKI/IG OCHOBbI XM

11

XrMU4Yeckuii anemeHT. ATom. A4p0 aToma, N30TOMbI. I/IEKTPOHHAA 060/104Ka.
JHepreTMyeckne ypoBHM, NogypoBHU. ATOMHble opbutanu, s-, p-, d-anemeHTbl. OcobeHHOCTU
pacnpeneneHuns 3/IeKTPOHOB No opbuTansam B aToMax 3/1EMEHTOB NepPBbIX YETbIPEX
nepuoaoB. INEeKTPOHHaA KOHPUrypaumsa aTomos

1.2

Mepuroamnyeckuii 3akoH u Nepuroauyeckasn cuctema XMMMYecKmx anemeHTos A.U.
MeHpaeneesa. CBA3b NepMogMYECcKOro 3akoHa 1 Nepmnogmyeckomn cMcTeMbl XMMMYECKUX
anemeHTOoB [.U. MeHaeneesa c coBpeMeHHON TeOpUen CTPOEHNA aTOMOB. 3aKOHOMEPHOCTH
N3MEHEHMUA CBOMCTB XMMUYECKMUX 3/IEMEHTOB M 06Pa3yeMbIX UMW NPOCTbIX U CIOXKHbIX
BELLEeCTB MO rpynnam v nepMogam. 3HaueHne NepmoamMyeckoro 3aKoHa B Pa3BUTUN HayKK

1.3

CTpoeHue BellecTBa. XMMMYECKas CBA3b. Buabl Xummnyecko cBsasm (KoBaneHTHasn
Heno/APHanA U NONAPHas, MOHHaA, MeTananyeckasn). MoHbl: KaTUOHbI U aHUOHbI. MexaHU3Mbl
06pa3oBaHNA KOBAIEHTHON XMMMUYECKOWN CBA3M (0BOMEHHbIN N AOHOPHO-aKLLENTOPHbIN).
BogopoaHasa cBA3sb

1.4

BaneHTHOCTb. DNeKTpooTpmuaTenbHOCTb. CTeneHb OKMCNEHUA

1.5

BelectBa MONEKYNAPHOrO U HEMONEKYIAPHOIO CTPOEHUA. 3aKOH NOCTOAHCTBA COCTaBa
BewwecTBa. TUNbl KPUCTANIMYECKMX PELLETOK. 3aBUCMMOCTb CBOICTBA BELLECTB OT TMNa
KpUCTaNAnYecKom pelwéTku. MoHATUE O AUCNepCHbIX cucTemax. MCTUHHbIE U KoNouAaHble
pacTBopbl. MaccoBas 40/1A BellecTsa B pacTsope

1.6

Knaccndukaumsa HeopraHMYecknx coeamnHeHuii. HomeHKaTypa HeopraHNMYeCKUX BELLLEeCTB

1.7

Xumunyeckas peakumsa. Knaccudmkauma XMMMUYECKUX peakumii B HEOPraHMYeCKom K
OPraHNYecKomn XMMMM. 3aKOH COXPaHEHNA MaCCbl BELLLECTB, 3aKOH COXPaHEHUA 1




npespaweHna sHepPrmm npu XuMmn4yeCknx peakymax

1.8 CKopoCTb peaKkunu, eé 3aBMCMMOCTb OT Pas/InYHbIX paKkTopoB

19 ObpaTtumble peakLmn. Xumuyeckoe paBHoBecue. PakTopbl, BAKAIOLLME HA COCTOAHUNE
' XUMmunyeckoro pasHosecua. MpuHumn fle WaTtenbe

1.10 AneKkTpoAnTMYeckan amccoumauma. CunbHble u cnabble anekTponuTbl. Cpesa BOAHbIX
' pacTBOPOB BELLECTB: KUCNAA, HEWTPANbHAA, LWeNoYHasA. Peakumm MoHHOro obmeHa

1.11 OKMCANUTENbHO-BOCCTAaHOBUTE/IbHbIE peaKkLuum

2 HeopraHuyeckasa xumus
HemeTtannbl. MNonoxxeHne HemeTannos B [Nepnoamyeckon cucteme XMMMNYECKUX 31EMEHTOB

2.1 O.N. MeHaeneeBa 1 0CO6GEHHOCTM CTPOEHMA aTOMOB. PU3MYECKMe CBOMCTBA HEMETA/INIOB.
ANnoTponua HemeTannoB (Ha NpuMepe Kucaopoaa, cepbl, dochopa u yrnepoaa)
XUMMYECKME CBOMCTBA BaXKHEMLLIMX HEMETAN/IO0B (ranoreHoB, cepbl, a3oTa, pocdopa,

2.2 YFNepoaa v KpeMHUA) U UX coegMHeHn (OKCUA,0B, KUCIOPOACOAEPHKALLMX KMCOT,
BOAOPOAHbIX COeANHEHMIA). [TpUMeHEeHWEe BarKHENLLMX HEMETA/IIOB U UX COeANHEHUI
MeTannbl. NMonoxeHne metannos B [lepnoanyeckolr cucteme XMMUYECKMxX snemeHTos ..

23 MeHgeneesa. OCO6EHHOCTM CTPOEHMUA 3NEKTPOHHbIX 060/104eK aTOMOB MeTannoB. Oblwme

' dun3nyeckune ceoncTea metannos. CnaaBbl METANN0B. INEKTPOXMMUYECKUI PAL HANPAKEHWUN
MeTasnsioB
XMMMYECKME CBOMCTBA BaXKHEMLUNX METANN0B (HAaTPUIA, KanM, KanbLni, MarHui,

2.4 ASIIOMUHUI, LMHK, XPOM, »Kesne3o, Meab) U Ux coeamHeHunin. Oblwme cnocobbl NosyyYeHms
meTannos.. MpumeHeHne meTannos B HbITy U TEXHUKE

2.5 leHeTMYyecKan CBA3b HEOPraHMYECKMX BELLLECTB, MPUHAANEKALLMX K PA3/IMYHBIM K/1acCam

3 XUMKA U KU3HDb
Ponb xMmunn B obecnevyeHmnn aKoI0rMYeCcKom, IHepreTUHecKon n nuuLesoi besonacHocTy,

3.1 pa3BUTUM MeauLMHbI. [TOHATUE O HAayYHbIX METOAAX MO3HAHMA BELLECTB M XMMUYECKNX
peakuui
MpeacTtasneHna 06 06LWMX HayYHbIX NPUHLMNAX MPOMBbILLIEHHOTO NMOYYEHMA BaXKHENLLINX

3.2 BELLECTB. Ye/l0BEK B MMpPE BELLLECTB M MATEPUANOB: BaXKHENLLINE CTPOUTEIbHbIE MaTepurarbl,

' KOHCTPYKLMOHHbIE MaTepuasibl, KpaCKu, CTEKNO, KEPAaMUKa, MaTepUasbl ANA SNEKTPOHUKN,
HaHOMaTepuabl, OPraHNYECKNE U MUHEPaAbHbIe Yya0bpeHUs
33 XMMUA 1 300pOBbeE Ye0BEKA: NPABMAA UCNONb30BaHMA IEKAPCTBEHHbIX NPenapaTos,

npasu/ia 6€30nNacHOro NCNo/1b30BaHMA NpenapaTos ObITOBON XMMUM B MOBCEAHEBHOM }KU3HU







