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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, KoTopoe GopMUPYETCA B XMMUWN HA OCHOBE NOHUMAHMA
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
opraHmnyeckom xummuun. PopmmpoBaHMe AaHHON CUCTEMbI 3HAHWI NPU U3YYEHUN NpeaMmeTa
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 0O4HOMo U3 KOMMNOHEHTOB MMPOBOM KyNbTypbl. C METOAMYECKOM TOYKMN 3PEHUA TaKOM
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:

e  (dopMUPOBAHNE CUCTEMbBI XMMNYECKNX 3HAHWNI KaK BaKHENLLEeM COCTaBAAOLEN eCTeCTBEHHO-
Hay4YHOM KapTMHbI MMpPa, B OCHOBE KOTOPOM SIeXKaT KAtoUeBbIe NOHATUS, PyHAAMEHTa/IbHbIe
3aKOHbI M TEOPUU XMMUU, OCBOEHME A3bIKA HAaYKK, YCBOEHWE U NOHMMAHWE CYLLHOCTH
AOCTYMHbIX 0606LLEHNI MMPOBO33PEHYECKOTO XapaKTepa, 03HaKOM/IEHUE C UCTOPUEN UX
pa3BUTMA N CTAHOB/IEHUS;

e ¢dopmMmunpoBaHME N Pa3BUTUE NPEACTABIEHNIM O HAayYHbIX METOAAX NO3HAHWUS BELWECTB U
XMMMUYECKUX peaKkumii, HeobXxoaMMbIX 41A NPUobpeTeHNs yMeHUM OPUEHTMPOBATLCA B MUPE
BELLLECTB YU XUMMUUECKUX ABNEHWUI, UMEIOLLMX MECTO B NPUPOAE, B NPAKTUUYECKON U
NMOBCEAHEBHOM XKU3HY;

e pa3BUTME YMEHUMN U CNOCOHOB AEATENBHOCTU, CBA3AHHbIX C HabnlogeHNEeM U 06bACHEHMEM
XMMUYECKOTO IKCNepMmMeHTa, cobntogeHnem npasua 6e3onacHoro obpalleHns ¢ BeLecTBamm.

Hapsay ¢ aTum, cofepkaTesibHaa XapaKTepUCcTUKa Lenei 1 3agad nsydeHmsa npeamera B nporpamme no
XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBbIMM NPUOPUTETAMM B CUCTEME CPEAHErD
obuiero obpasosaHus. CerogHs B NpenogaBaHnUu XMMmnn B 6oNblLel cTeneHn oTaaéTtca npeanoyteHme
NPaKTUYECKOM KOMMOHEHTE coAeprKaHua obydeHns, OPUEHTUPOBAHHOW Ha NOATOTOBKY BbIMYyCKHUKA
obueobpasoBaTenbHOM OpraHn3aLmMn, BNagetowero He Habopom 3HaHW, a GYHKLMOHANbHOW
rPamMOTHOCTbIO, TO €CTb CNOCOHaMM U YMEHUAMM aKTUBHOTFO NONYYEHUA 3HAHUIA U NPUMEHEHMUA UX B
peanbHOWM XM3HU ANA pelleHnsa NPakTUYeCcKnX 3a4ay.

B cBA3M c aTMMm npu n3yvyeHnn npegmeTa «Xnmuar» AOMUHUPYOLLeE 3Ha4YEeHNEe an06peTa+0T Takune uenm
1 3a4a4u, KakK:

afantauma obyyalolmxca K ycaoBuam AMHaMUYHO passuBeatollerocs mmpa, GopmmnposaHme
WHTENNEKTYa/IbHO Pa3BMUTOM JIMYHOCTU, TOTOBOM K CaMo0bpa3oBaHNIO, COTPYAHUYECTBY,
CaMOCTOATENIbHOMY NPUHATUIO TPAMOTHbIX PELEHUI B KOHKPETHbIX }KU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C
BelLecTBamm 1 UX MPUMEHEHMEM;

bopmmpoBaHMe y 06yUaOLWMXCA KHOYEBbIX HABbIKOB (KNHOYEBbIX KOMMNETEHLMI), UMEIOLLUX
YHMBEpPCANbHOE 3HAYeHMe A4 Pa3/IMYHbIX BUA0B AEATENbHOCTU: pelleHna npobaem, NOUCKA, aHam3a u
06paboTKMN MHOPMaL MM, HEOBXO4MMBIX 1A NPUOBPETEHMA ONbITA AEATEIBHOCTU, KOTOPas 3aHUMaeT
BaYXHOE MEeCTO B MO3HAHMM XMMUU, @ TaKXKe 4/1A OLEHKMN C NO3ULMIA 3KoN0ornYecKkoi 6esonacHocTH
XapaKTepa BAUAHUA BELLECTB U XMMUYECKMX NPOLLECCOB HAa OPraHU3M Ye/IOBEKA U NPUPOAHYIO Cpeay;



pa3BuTME NO3HABATE/NbHbIX MHTEPECOB, MHTE/IEKTYasIbHbIX U TBOPYECKUX CNOCOBHOCTEN 0byyatoLmxcsa:
CNocobHOCTM cCaMoCToATENIbHO NPUOBPeETaTb HOBbIE 3HAHUA MO XMMUWN B COOTBETCTBUM C }KU3HEHHLIMMU
NoTpPebHOCTAMM, NCMONb30BATL COBPEMEHHbIE MHPOPMALMOHHbIE TEXHOOTUW ANA MOUCKA M aHan3a
y4ebHOM 1 Hay4yHO-NoNyAAPHON MHGOPMALIMM XMMUYECKOTO COAEPKaHUS;

bopmMmmpoBaHmMe 1 pa3BUTUE Y 0OYYAIOLLMXCA AaCCOLMATUBHOTO U JIOTUYECKOTO MbILIEHUS,
HabntoaaTeNbHOCTHN, COBPAHHOCTU, aKKYPATHOCTU, KOTOpble 0COBEHHO HEOHXOAUMBI, B YaCTHOCTU, MPK
NJAaHNUPOBAHMM U MPOBELEHNUN XMMUYECKOTO SKCNEPUMEHT];

BOCMUTaHME Yy 06YyYaoLLMXCA YOEIKAEHHOCTU B 'YMaHUCTUUYECKOW HAaNpPaBAeHHOCTU XUMUK, e€ BasKHOM
poAu B pelieHnn rnobanbHbiX Npobaem paumoHanbHOro NPUPOAOMNOAb30BaHUSA, MONONHEHMSA
3HepreTUYeCKUX PecypcoB 1 COXPaHeHUA NPUPOAHOro paBHOBECUA, OCO3HAHUA HEOBX0AMMOCTH
6epeXHOro OTHOLLIEHUSA K MPUPOLE 1 CBOEMY 3[0POBbIO, a TaKXKe NpMobpeTeHna onbiTa UCMONb30BaHKA
MOJIYYEHHbIX 3HAHMIA ANA NMPUHATUA TPAMOTHbIX PELEHWI B CUTYALMAX, CBA3AHHBIX C XMMUYECKUMU
ABNEHUAMM.

B yue6HoM nnaHe cpeaHero obuwero obpasoBaHua npeameT «Xnummusa» 6a30BOro ypoBHA BXOAMT B COCTaB
npeameTHon o61acTu «EcTecTBeHHO-Hay4YHble npeameTbl».

Obwee uncno Yacos, OTBEAEHHDIX ANA U3YYEHUA XMMKUK, Ha 6a30BOM ypOBHe cpeaHero obuiero
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). NoayvyeHne CUHTETUUYECKOTO KayuyKa U pe3unHbI.

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. NMpUMeHeHne KMpoB. BUosormyeckan posb XUpoB.

Yrnesogbl: cocTas, KnaccudmKauma yrnesoaos (MOHO-, AnN- U noancaxapuabl). F1oKo3a — npocTenwmnii
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 CNUMPTOB (B3anmoaeincTene
ranuepuHa c rmgpokeuaom meau(ll)), anbaernaos (oKMcneHMe ammmadHbIM PAacTBOPOM OKCM/AA
cepebpa(l) n rnapokcngom meaun(ll), B3anmogencremne Kpaxmana ¢ Mogom), NposeaeHne npakTUyeckom
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 06pa3yemMblX MU NPOCTbIX M 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). MexaHnsmbl 06pa3oBaHMA KOBAaIEHTHON XMMNYECKOW CBA3M
(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
cBoicTBa meTanoB. CnaaBbl META/I/IOB. INEKTPOXMMUYECKUIN pPsif, HAaNPAXKEHUA METa/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
o6Lero 06pa3oBaHUA (IMYHOCTHbIM, METaNPeaMETHbIM U NpegMeTHbIM). Hay4HO-meToauuecKkoi
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 NpUBOAMTbL TPMBUA/IbHbIE Ha3BaHMA OTAE/bHbIX
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
(XMMMUeCKniA 31eMeHT, aToM, U30TOM, S-, P-, d- 3NEKTPOHHbIE 0P6UTaNN aTOMOB, MOH, MOIEKYNA, MO/b,
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
Konnuectso yacos
DNeKTPOHHbIe (undpoBble)
Ne n/n HavmeHoBaHuWe pa3aenos 1 Tem Nporpammel
Beero KoHTponbHble MpakTnyeckune obpa3oBaTenbHble pecypcbl
paboThbl paboTbl
Pasgen 1. TeopeTMyeckne oCHOBbI OPraHUYECKON XMMUN
MpeameT opraHMYyeckom xummmn. Teopua
1.1 CTPOEHMA OpraHMYecKknx coegmHeHnin A. M. 3
bytneposa
UTtoro no pasgeny 3
Paspen 2. Yrnesogopoabl
2.1 MpegenbHble yrneBoaopoabl — asikaHbl 2
5 HenpegaenbHbie yrneBoaopoapl: aJikeHbl, 6 1
' aNKaaueHbl, anKMHbI
2.3 ApomaTnyeckume yrnesonopoabl 2
24 MpupoaHble NCTOYHWKKN YIr1eBoA0POA0B U NX 3 1
' nepepaboTka
UTtoro no pasgeny 13




Pasgen 3. Kucnopoacoaeprauyme opraHMyeckme coegnuHeHns

3.1 CnnpTbl. deHon 3

3.9 Anbaerngpl. Kapb6oHoBbie KMCAoTbl. CNoXHble 7
adupbl

3.3 Yrnesoapl 3

UTtoro no pasgeny 13

Paspen 4. A3oTcopeprKalline opraHMyeckme coeMHeHuaA

4.1 AMUHbBI. AMMHOKUCNOTbI. Benkn 3

Utoro no pasgeny 3

Pasgen 5. BoicokomoneKkynapHble coeanHeHus

5.1 Mnactmaccol. Kayvykn. BonokHa 2

WUtoro no pasaeny 2

OBLLEE KOJTMYECTBO YACOB MO NMPOTPAMME 34




11 KNACC

Konnuyectso vacos

DNIeKTPOHHble (undpoBbie)

Ne n/n HanmeHoBaHWe pa3aenios v Tem Nporpammbl
Beero KOHTpOAnbHbIE MpakTnyeckume obpasoBaTte/ibHble pecypchl
paboTbl paboTbl

Pasgen 1. TeopeTnyeckme OCHOBbI XMMUMN

CtpoeHne aToMoB. MNepnogmyecknin 3aKoH U
1.1 MNepuoanyeckas cmctema XMMUYeCcKmnx 3

anemeHTOoB [. N. MeHgeneeBa
1.2 CtpoeHue BelecTBa. MHoroobpasue BeLLecTs 4
13 Xnummyeckune peakumnm 6 1 1
Utoro no pasgeny 13
Pasgen 2. HeopraHumyeckasa xmumus
2.1 MeTtannbl 6 1
2.2 HemeTtannbl 9 1 1
53 CBA3b HEOPraHUYECKUX U OPraHUYEeCKUX 5

' BellecTB

Utoro no pasgeny 17

Pasgen 3. Xumunsa n *KU3Hb




3.1 XMuna n *KU3Hb 4
UToro no pasaeny 4
OBLUEE KOTMYECTBO YACOB MO NMPOrPAMME 34




MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
Konunyectso 4yacos DNeKTPOHHbIe
HaTa umdposble
Ne n/n | Tema ypoka
Bcero KOHTpO}'IbeIe ﬂpaKTMHeCKVIe n3yyeHums 06pa3oBaTeanb|e
paboTbi paboTbl pecypcbl
1 MpeameT opraHMYecKom XMmmm, eé 1
BO3HMKHOBEHMWE, PAa3BUTHE N 3HAYEHUE
5 Teopua CTPOEHMA OPraHNUYECKUX COeaMHEHMUI A. 1
M. byTnhepoBa, eé OCHOBHbIE MO/IOXEHUA
MpeacraBneHne o KnaccmdmKauum
3 opraHu4yeckux Beuects. HomeHknatypa 1
(cMcTematuryeckasn) 1 TpuBManbHble Ha3BaHKSA
OpraHUYecKux BeLLecTs
4 ANKaHbl: COCTAB U CTPOEHWNE, TOMOIOTNYECKUI 1
pag
c MeTaH 1 3TaH — npocTelwne npeacTaBUTENN 1
aNKaHoB
6 ANIKeHbl: COCTaB U CTPOEHME, CBOMCTBA 1
- 3TuneH 1 NnponuaeH — npocTenwne 1

npeacrtaBuTesin aIKEHOB




MpakTnyeckan pabota Ne 1. «MonyyeHue

8
3TUAEHA N N3y4YeHne ero CBOMCTBY»
AnkagmeHsbl. bytagneH-1,3 u

9 meTunbyTtaaunen-1,3. MonyyeHne
CMHTETMYECKOro Kay4vyKa 1 pe3unHbl
A/IKMHBbI: COCTaB U 0OCOBEHHOCTU CTPOEHMA,

10 rOMONOrMYecKMn paa. ALeTUneH — NpocTenLLnii
npeacraBuTeNb aJIKWHOB

1 BbluMCNEHUA NO YPaBHEHUIO XMMNYECKOM
peakumn

12 ApeHbl: 6eH301 1 ToNyon. TOKCUYHOCTb apeHOB

13 leHeTnuyeckan cBA3b yrneBo40poL0B,
NPUHAANEKALLMX K PA3/IUYHBIM KNaccam
MpupoaHbIe NCTOYHWKMN YTr1eBOA0POA0B:

14 NPUPOAHbINM ra3 u NONyTHble HepTAHbIE rasbl,
HedTb M NPOAYKTbI €€ nepepaboTku
MpupoaHble NCTOYHWKKN YI1eBOA0POA0B:

15 NPUPOAHbIN ra3 u NOMNyTHble HepTAHbIE rasbl,
HedTb U NPOAYKTLI €€ nepepaboTku

16 KoHTposibHas paboTa no pasaeny
«Yrnesogopoapi»

17 MNpeaenbHble 04HOATOMHbIE CMUPTbI: METAHO/ U

aTaHo/. BogopoaHas cBA3b




MHoroatomHsble CNUPTbI: 3TUNTIEHTTUKO/Ib U

18
ranuepuH

19 dPeHon: cTpoeHne Mmonekynbl, prUnyeckmne u
XMMMUYECKNE CBOMCTBA, MPUMEHEHUE

20 Anbaernapl: dopmanbaern v aletanbaerns,
AueToH

21 OAHOOCHOBHbIE NpeaenbHble KapboHOBble
KMCNOTbl: MypaBbUHAA U YKCYCHanA

99 MpaKkTnyeckas pabota Ne 2. «CBolicTBa pacTBopa
YKCYCHOM KUCNOTbI»

23 CreapunHOBas 1 0IeMHOBAA KUCNOTbI, KaK
npeAcTaBUTENIN BbICLLIMX KAPOOHOBbIX KUCIOT

24 Mblna Kak CoNu BbICLIMX KAPOOHOBBIX KMCNOT, UX
MololLLee aencrTeune
CnoxHble aduMpbl Kak NpoM3BOAHbIE

25 KapbOHOBbIX KUC/OT. MAPOIN3 CAOMKHbIX
adupos

26 Mupbl: rnaponus, npumeHeHne, buonoruyeckas
ponb XMPOB

27 Yrnesogapl: coctas, kKnaccudukauma. BaxkHerwmne

npeacTaBuUTeNn: [1l0K03a, PPYKTO3a, caxaposa




28

Kpaxman N Lennton03a Kak npnpoagHblie
noNIMMepPbI

29

KoHTposibHana paboTa no pasaeny
«Kucnopogcoaepxawme opraHn4eckmne
coeanHeHua»/ Bcepoccuiickana npoBepoyHas
paboTa

30

O6Lan xapaKTepUCTUKA a30TCOAEePKALLMX
opraHuyecKux coeamHeHuit / Bcepoccuiickasn
npoBepoyHan paboTa

31

AMWHbBI: METUIAMUH U aHUNH

32

AMUWHOKNCIOTBI Kak ampoTepHble OpraHuyeckme
coeguHeHuA, nx 6MoNorMYeckoe 3Ha4YeHue.
MNentuabl. benku Kak npupoaHble
BbICOKOMOIEKYIAPHbIE COeANHEHUA

33

OcHOBHbIe MOHATUA XMMUU
BbICOKOMOIEKYNAPHbIX COEAMHGHVIVI

34

OCHOBHble MeTO/bl CUHTE3a
BbICOKOMOJIEKYIAPHBIX COEANHEHWA.
MnacTtmacchbl, Kay4yKu, BOSIOKHa

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

34




11 KNACC

Ne n/n

Tema ypokKa

Konunyectso 4yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpakTnyeckme
paboTbl

JaTta
n3yyeHusA

DNeKTPOHHbIe

umdposble
obpasoBaresibHble

pecypcbl

XMMMUYECKNIN 31eMeHT. ATOM. INEKTPOHHas
KOHbUrypaLma aTomoB

Mepuogmnyecknin 3akoH u Neprnogmyeckas cuctema
Xxnmmuyeckux anemeHtos . N. MeHgeneesa, nx
CBA3b C COBPEMEHHOWN TEOPUEN CTPOEHMA aTOMOB

3aKOHOMEPHOCTU U3MEHEHWA CBOMCTB XMMUYECKUX
3/1IEMEHTOB N UX COeAMHEHWIA NO rpynnam u
nepuogam. 3HaueHne NepUoSNYECKOro 3aKoHa U
CUCTEMbI XMMMYECKNX 31emeHToB [.U.
MeHaeneesa B pa3BUTUN HaYKM

CTpoeHue BewecTBa. XMMmnyeckas cBA3sb, €€ BUabl;
MexaHM3Mbl 06pa30BaHNS KOBANEHTHOW CBA3M.
BopopoaHas ceAsb

BasnieHTHOCTb. neKTpooTpUuLaTenbHOCTb. CTeneHb
OKUCNEeHUA. BellecTBa MOJIEKYISPHOIO U
HEMOJIEKYIAPHOro CTPOEHUA

MoHAaTMe o ANCNepPCHbIX CUCTEMaAX. MCTUHHbIE 1
KonnougHole pactsopbl. MaccoBana 4onA BelecTsa




B pacTBoOpe

K!'IaCCI/Id)MKaLI,VIFl N HOMEHK/1aTypa HEOPraHN4YeCKnx
COEAMHEHMVI. leHeTn4yecKan cBA3b
HeopraHM4YeCcKunx seLecTs, pa3/IM4YHbIX K/1aCCOB

Knaccnpumkauma XmuMmnyecknx peakLumin B
HeopraHM4YecKol U OpraHUYeckom XMMmmmn. 3aKoH
COXPaHeHMA MacCbl BELLECTB; 3aKOH COXPaHEHUs U
NpeBpPaLLEHNA SHEPTUMN NMPU XMMUYECKUX PEAKLMAX

CkopocTb peakumm. ObpaTmble peakumu.
Xnmunyeckoe paBHoBecHe

10

MpakTuueckan pabota N 1. «BanaHne pasnnuHbix
$aKTOpPOB Ha CKOPOCTb XMMMUYECKOW peaKkLmm»

11

IneKTponuTUYecKan amccoumaumsa. MoHATne o
BOAOpPOAHOM nokasaTtene (pH) pactsopa. Peakuuu
MOHHOro obmeHa. MMAPoAn3 opraHNUUYEcKnx u
HeopraHMYeCcKux BeLLecTs

12

OKUCANTENbHO-BOCCTaHOBUTE/IbHbIE PEaKLUM.
MoHATNE 06 3/1eKTPO/IN3E PacniaBoB U PacTBOPOB
conen

13

KoHTponbHas paboTa no pasgeny «TeopeTuyeckue
OCHOBbI XMMMUMN»

14

MeTannbl, UXx nonoxeHue B MNepnoanyeckom
cucTeme Xmumuveckux anemenTos . U.
MeHaeneeBa U 0CO6GEHHOCTM CTPOEHMA aTOMOB.




Ob6wme Ppusnyeckmne cBOMUCTBA METAN/IOB

Cnnasbl MeTanos. 3]18KT|OOXMMVI‘-I€CKVIVI pAaa

15
HanNpPsA*KeHUM MeTannoB
XMn4yeckune CBOIMCTBA BaXKHEMLWINX METANN0B

16 (HaTpuit, Kanuii, KanbUKUA, MarHUiA, aNtOMUHUIA) K
UX coeguHeHnM

17 XMMMYEeCKne CBOMCTBA XpOMa, Meaun n nx
coeMHEeHUN

18 XMunyeckune CBOMCTBA LUMHKA, XKenesa u ux
coeMHEeHUM

19 MpakTnyeckas pabota Ne 2. "PeweHune
3KCMepMMeHTabHbIX 33434 no Teme «MeTannbi»"
HemeTtannsbl, ux nonoxeHue B Mepmuoguyeckom

20 CUCTEME XMMMUYECKMX 31emeHToB . U.
MeHaeneeBa N 0COBEHHOCTM CTPOEHUA aTOMOB
dusnuyeckne ceoiicTBa HeMeTaN108. AnioTponus

21 HemeTas10B (Ha Npumepe KMcaopoaa, cepsl,
docdopa mn yrnepoaa)

2 XMmnyeckune CBOICTBA ra/IofreHOB, Cepbl U UX
coeanHEeHUM

23 Xnmunyeckune ceolictea a3ota, ¢ocdopa u mx

coeHEeHUN




24

XMMmMYecKune CBOMCTBA Yriepoaa, KpemMHUa 1 nx
coeMHEeHUN

25

MpUMeHeEHME BaXKHENLLMX HEMETANN0B N UX
coegMHEeHUM

26

0606u1eHMe N cuctemaTmsaLusa 3HaHMN No Teme
«HemeTtannbi». BbluMcneHma No ypaBHEHUAM
XUMUYECKUX peaKUUii U TEPMOXMMUYECKUNE
pacyéTbl

27

MpakTnyeckana pabota Ne 3. «PeweHune
3KCMepMMeHTaslbHbIX 33434 No Teme
"HemeTtannbi"»

28

KoHTposibHana paboTa no Temam «MeTannbi» u
«HemeTannbi»

29

HeopraHuyeckme n opraHM4Yeckne KUCAoTbl.
HEOpFaHMHECKME M opraHn4yeckmne oCHoBaHUA

30

AmdoTepHble HeopraHMYecKkne 1 opraHuyeckne
coeguHeHus. leHeTUYecKan cBA3b
HeopraHMYeCcKUX 1 OPraHNYeCcKMX BelLLecTs

31

Ponb xuMnn B obecneyeHmnn sKoNorMYeckom,
3HepreTMYeckoi u nuueso 6e30nacHoCTH,
Pa3BUTUN MEANLINHDI

32

MpeactaBneHma 06 06LWMX HayYHbIX MPUHLMNAX

NPOMbIWNIEHHOIO NONAy4YeHunA BaXKHeMLWunx Bewects




33 Yenosek B mmpe BeLLeCTB U maTepuanos 1
34 Xnumua u 340poBbe YeNoBeKa 1
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34




NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMBI

10 KNACC

Kog,
npoBepAemoro
pesyabTaTta

MpoBsepsaemble NpeaMeTHbIe pe3yabTaTbl OCBOEHNA OCHOBHOM
obpasoBaTe/ibHOW NporpaMmmsbl cpeaHero obuiero obpasoBaHus

TeopeTnyeckne oCHOBbI OpI'aHMLIeCI-(Ol\;I XUMmnun

11

ChopMMPOBaAHHOCTL NpeacTaBAeHUI O XMMUYECKOM COCTaBASAIOLLLEN
ecTecTBeHHOHaY4YHOM KapTUHbI MUPA, POIU XMMWUW B MO3HAHUKN ABAEHUIA
np1poapl, B8 GOPMUPOBAHUMN MbILLAEHUA N KYAbTYPbl IMYHOCTK, €€
dYHKLMOHANbHOM rPamMoTHOCTU, HEOBXOAMMOW ANA PeLleHNs NMPAKTUYECKUX
3a4a4 M 3KONOrMYeCcKkn 060CHOBAHHOIO OTHOLLEHMSA K CBOEMY 340P0BbIO U
npupoaHoW cpege

1.2

BnageHune cucTteMon XMMMUYECKUX 3HAHUI, KOTOPasA BKAOYAET:
OCHOBoOMoOJIaratowme NoHATUA (MoNeKkyna, BaNEHTHOCTb,
I1EKTPOOTPULATENIbHOCTb, CTENEHb OKUCNEHUA, XUMNYeCKaAa CBA3b, MOJlb,
MO/IAPHAA Macca, MOJIAPHbIA 06BEM, YriepoaHbIl ckeneT, GYHKLMOHaNbHas
rpynna, paiukan, U3oMmepus, N30Mepbl, FTOMONOTMYECKUIA pAa, FOMOOTH,
Yr1eBogopoLAbl, KUCI0POA- M a30TCoAepKallne coegmHeHns, bBMonornyecku
aKTMBHbIE BellecTBa (yrnesoabl, *Kupbl, 6enKkn), MoHomep, nonmmep,
CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYIAPHbIE COEAUHEHMA); TEOPUM U 3aKOHbI
(Teopms xMMHYecKoro cTpoeHus opraHnyeckmx seects A.M. bytneposa),
3aKOHOMEPHOCTU, CUMBOJIMYECKMIA A3bIK XMMWUK, PaKTONOrMYEeCKMe CBeAeHUA O
CBOWCTBAXx, COCTaBe, Noly4eHNN N 6e30NacHOM MCMO/Ib30BAHUM BarKHENLLUX
HeopraHMYEeCKNX U OPraHNYECKMX BELLLECTB B ObITy M NPaKTUYECKOM
0eATeNbHOCTU YesioBekKa

1.3

ChopMMPOBAHHOCTb YMEHWIA BbIABAATL XapaKTepHble MPU3HAKN NOHATUN,
yCTaHaBAMBATb MX B3aMMOCBA3b, NCNONb30BaTb COOTBETCTBYIOLLME NOHATUA NPU
ONMCaHMM COCTaBa, CTPOEHUA U NpeBpaLLeHNiA OPraHUYECKUX COeaUHEH U

1.4

chopMMUPOBAHHOCTb YMEHMUIA MCMOb30BaTb XMMMUYECKYHO CUMBOJIMKY 415
COCTaB/IEHNA MOIEKYNAPHbIX U CTPYKTYPHbIX (pa3sBEPHYTON, COKpaLLEHHON)
$bopMyN OpraHUYECKUX BELLLECTB M YPAaBHEHUIM XMMUYECKUX PeaKLNi,
M3roTaB/IMBaTb MOAEN MOJIEKYI OPraHUYECKUX BELLECTB ANS UANOCTPALMUU UX
XMMMYECKOro 1 NPOCTPAHCTBEHHOIO CTPOEHUSA

1.5

ChOopMMPOBAHHOCTb YMEHWIA YCTAHABAMBATb NPUHAAIENKHOCTb U3YUYEHHbIX
OpraHMYecKnX BeLLEeCTB Mo UX COCTaBY M CTPOEHUIO K onpeaeEHHOMY Kaaccy
(rpynne) coeanHeHnin (yrnesoaopoabl, KNCAOPOA U a3oTcoaepKalyme
COeAMHEHMSA, BbICOKOMOEKYIAPHbIE COEANHEHMSA), AaBaTb UM HAa3BaHUSA MO
cuctemaTnyeckoit HomeHknatype (IUPAC)




1.5

CHopMMPOBAHHOCTb YMEHWA ONpesensTe BUAbI XMMUYECKOW CBA3U B
OpraHUYeCcKNX coeguHeHMUAX (oanHapHbIE U KpaTHbIE)

1.6

ChopmMpOBaHHOCTb YMEHUA NMPUMEHATb: MOIOXKEHUA TEOPUN CTPOEHMUA
opraHuyeckmux sewects A.M. byTnepoBa 41a 06bACHEHNA 3aBUCMMOCTM CBOMCTB
BELECTB OT UX COCTaBa U CTPOEHMA; 3aKOH COXpPaHEHUA MacCbl BELLECTB

Yrnesogopogbl. Kucnopoacoaepskalime 1 a3oTcogepskallme opraHuyeckme
coefiHeHA. BbICOKOMOeKYNspHble coeauHeHUs

2.1

ChopmMpoBaHHOCTb YMEHWUI NPUBOANTL TPUBMA/IbHbIE HAa3BAHWUA OTAE/bHbIX
OpraHWYecKuMx BelLLecTs (3TUAeH, NPONUAEH, aLeTUNEH, STUAEHTINKOb,
ranuepuH, deHon, popmanbaerng, auetanbaerna, MypaBbMHas KUCIOTa,
YKCyCHanA KMCNoTa, 0N1enMHOBas KMCN0Ta, CTeapuHOBasA KMC/IOTa, IMI0K03a,
dpPYKTO3a, Kpaxmar, Lenntonosa, rMuumH)

2.2

ChopMUPOBAHHOCTb YMEHUIN XapaKTepn3oBaTb COCTaB, CTPOEHME, GU3NYECKMe U
XMMUYECKME CBOMCTBA TUMNYHBIX NPeACTaBUTENEN PA3/INYHbIX K/1acCoB
OpraHWYecKmMx BelLLecTB (MeTaH, 3TaH, 3TUNEH, NPONW/IEH, aLueTU/IEH,
b6ytaaneH-1,3, metunobyTtagmneH-1,3, 6eH30/1, MeTaHOo/1, 3TaHO, STUNEHT/INKO/b,
rAnuepuH, peHon, aLeTtanbaerns, MypaBbnHas U YKCYCHAA KMCIOTbI, F1IOKO3a,
Kpaxman, Luenntono3a, aMMHOYKCYCHas KUC/10Ta)

2.3

ChopmMpPOBaHHOCTb YMEHUA UNNIOCTPUPOBATL TEHETUYECKYIO CBA3b MEXKAY
TUMWYHBIMM NPEACTABUTENAMM PA3INYHBIX KNACCOB OPraHNUYECKUX BELLECTB
YPaBHEHUAMW COOTBETCTBYHOLLMX XMMUYECKUX PEAKLMI C UCMOb30BAHNEM

CTPYKTYPHbIX popmyn

2.4

ChopMMpPOBaAHHOCTb YMEHUSA XapaKTepPMU30BaTb UCTOYHUKK YTIIEBOA0POAHOTO
cblpbs (HedTb, NPUPOAHbIN ras, yrosb), cnocobbl ux nepepaboTku u
npakTUYecKkoe NpMMeHeHe NPOAYKTOB nepepaboTKu

XUMMA U *KU3Hb. PacyéTbl

3.1

ChopMMPOBAHHOCTb YMEHWIA BNAAETb CUCTEMOW 3HAHWNM 06 OCHOBHbIX MeTo4axX
Hay4HOro MO3HaHWA, UCMOb3YEMbIX B XMMUU MPU U3YYEHUU BELLECTB U
XMMMUYECKUX ABNEHUI (HabaloaeHne, UsMepeHmne, SKCNePUMEHT,
MoAeNnpoBaHMe), UCNONb30BaTb CUCTEMHbIE XMMUYECKME 3HAHWUA ANA NPUHATUA
PelleHMI B KOHKPETHbIX XU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLLECTBAMM U UX
npMMeHeHnem

3.2

ChopmMMpPOBaHHOCTb YMEHUI cobntoaaTh NpaBmaa NOSb30BaHMUA XUMUYECKOM
nocyaoi n nabopatopHbim 060pyaOBaHMEM, a TaKKe NpaBuaa obpalleHus ¢
BELLECTBAMM B COOTBETCTBMMU C MHCTPYKLIMAMM NO BbINOJHEHUIO 1abOPaTOPHbIX
XMMWYECKUX OMbITOB




3.3

CHopMMUPOBAHHOCTb YMEHMIA NAAHUPOBATL U BbIMOJHATL XMMUYECKUI
3KCNepUMEHT (NpeBpaLLeHMA OpraHUYECKUX BELLECTB NPU HarpeBaHuy,
noay4YeHue 3TUAEHA U U3yYeHME ero CBOMCTB, KaueCTBEHHbIE peakuun
OpraHMYecKunxX BeLecTB, geHaTypauun 6e/KoB Npu HarpeBaHuu, UBeTHble
peakumu 6esK0B) B COOTBETCTBUM C NPaBMAaMM TEXHMKM Be3onacHoCTv npu
obpalleHmm ¢ BelecTsamm 1 n1abopatopHbim 060pyA0BaHNEM; NPEeACTaBAAT
pe3yNbTaTbl XMMUYECKOTo 3KCNEPUMEHTa B Gopme 3anncu ypaBHEHUI
COOTBETCTBYIOLWMNX peaKkumit  GopmyanpoBaTh BbIBOAbI Ha OCHOBE 3TUX
pe3ynbTaToB

3.4

ChopMMpPOBAHHOCTb YMEHUI NPOBOAUTL BbIYMCAEHMA NO XUMUYECKUM
ypaBHeHUAM (Maccbl, 06bEma, KOIMYeCcTBa UCXOAHOr0 BeLLecTsa UAN NPoAyKTa
peakuuu No n3BecTHbIM Macce, 06bEMY, KOIMHYECTBY OAHOMO M3 UCXOAHbIX
BeLLEeCcTB UK NPOAYKTOB peaKkumm)

3.5

CHopMMPOBAHHOCTb YMEHUIA KPUTUYECKM aHAIM3MPOBATb XMMUYECKYIO
MHdOpPMaLMIO, MONYHaEMYIO U3 Pa3HbIX UCTOYHMKOB (CpeacTBa MaccoBOM
nHdopmaunu, cetb MHTEpHET 1 apyrue)

3.6

ChopMUPOBAHHOCTb YMEHUI cobNt0AaTh NpaBmia SKONOTMYECKN
uenecoobpasHoro noseaeHuUs B 6bITy M TPYAOBOW AeATENbHOCTM B LLeNsAX
COXpaHeHMA CBOEro 3[0p0BbA U OKPYXKatoLLel NpUpoaHON cpeapl, 0CO3HaBaTb
OMacHOCTb BO34EMCTBUA Ha KMBble OPraHn3mMbl onpeaenéHHbIX OpraHMYeckux
BellecTs, MOHMMasA CMbIcA NokasaTtens MNAK (npeaensHo gonyctumon
KOHLLEHTPaLMK), NOACHATL HAa NPUMepPax Cnocobbl YMeHbLLEHUS U
npeAoTBpalLeHMs UX BPEAHOro BO34eNCTBMA Ha OpraHU3M Ye/loBeKa

11 K/TACC

Kog
npoBepsAemoro
pesynbTaTta

MpoBepsemble NpeaMeTHbIE Pe3y/ibTaTbl 0OCBOEHUA OCHOBHOM
obpa3oBaTtesibHON NporpaMmmbl cpeaHero obuiero obpasoBaHusa

TEOpETVIL‘IECKVIe OCHOBbI XUMUU

11

BnageHune cuctemom XMMNYECKNX 3HAHWNIA, KOTOPas BK/OYaET:
OCHOBOMOJ/araoWme NOHATUS (XMMUYECKUI 3IEMEHT, aTOM, 3/IEKTPOHHASNA
060/104Ka aTOMa, s-, p-, d-3/1eKTPOHHbIEe OpbUTanM aTomMoB, MOH, MOJIEKY A,
Ba/IEHTHOCTb, 3/1€KTPOOTPULLATE/IbHOCTb, CTEMEHb OKUC/IEHUA, XMMMYECKas
CBA3b, MO/1b, MO/IAPHAA Macca, MONSAPHbIA 06BEM, KPUCTANIMYECKAA PeLLETKa,
TUMbl XUMUYECKNX PeaKkLUMii (OKUCANTENbHO-BOCCTaHOBUTE/IbHbIE, 3K30- U
3HAOTEPMUYECKME, peaKkLmM MOHHOro 0bMeHa), PpacTBOp, 3/IEKTPOAUTSI,
HE3/NEeKTPOAUTbI, NEKTPOINTUUYECKAA ANCCOLNALINA, OKUCUTEND,




BOCCTAaHOBUTE/Ib, CKOPOCTb XMMUYECKOW peaKkumnm, XMMUYecKkoe paBHOBeCHE);
TEOPWUU N 3aKOHbI (TEOpUA 3NEKTPONUTUYECKON Anccoumaumnu, NMeprognyeckni
3akoH [1.11. MeHaeneeBa, 3aKOH COXPaHEHWUA MacCbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XMMUN, GAKTOIOrMYECKNE CBEAEHMA O CBOMCTBAX, COCTaBE,
nonyyYeHun 1 6e30nacHOM UCNO/Ib30BaHUMN BaXKHENLLINX HEOPTraHUYECKUX
BELLLECTB B ObITY M NPAKTUYECKOM AeATe/IbHOCTM YesloBeKa

1.2

ChopMMPOBaHHOCTb YMEHWIA BbIABATb XapaKTepHble MPU3HaKM U B3aMMOCBA3b
M3Y4YeHHbIX MOHATUIM, NPUMEHATL COOTBETCTBYIOLIME NOHATUA NPU ONUCAHUN
CTPOEHMA 1 CBOMCTB HEOPraHNYECKUX BELLLECTB U UX NPEBPaLLEHWNIA; BbIABAATb
B3aMMOCBA3b XMMMYECKMX 3HAHWUI C MOHATUAMM U NPEACTaBNEHUAMN APYrUX
eCcTecTBeHHOHaY4YHbIX NpeaMeToB

1.3

BnageHne 0CHOBHbIMW METOAAaMU Hay4YHOTO NO3HAHMA BELLLECTB U XMMMYECKUX
ABNEHUI (HabnoaeHne, U3MepeHue, SKCNepUMeEHT, MOAeIMPOoBaHNe)

1.4

ChopMMpPOBaHHOCTb YMEHUI ONpeaenaTb BaJIEHTHOCTb M CTEMEHb OKUC/IeHUS
XMMWYECKUX 3/1IEMEHTOB B COEAMHEHMNAX PA3/IMYHOIO COCTaBa, BUA XMMUYECKOM
cBA3M (KoBaneHTHas, MOHHasA, MeTafanYecKkas, BOAOPOAHAnA) B COeAMHEHUSX,
TUMN KPUCTA/IMYECKOM PELLIETKU KOHKPETHOTO BELLECTBa (aToMHan,
MOJIEKYNSIPHAA, MOHHAA, MeTaNndecKasn)

1.5

ChopmMMPOBaAHHOCTb YMEHU onpeaensTb XapakTep cpeabl B BOAHbIX PacTBOPaXx
HEeopraHMYeCcKUX coegmHeHuN

1.6

ChopmMMpOoBaHHOCTb YMeHMA KnaccudmLUMpoBaTb XMMMYECKUE peaKkL M No
PasNMYHbIM NPU3HaKaM (YMCY U COCTaBY Pearmpyowmnx BeLecTs, TENI10BOMY
apPeKTY peakumm, USMeHEHUIO CTeNeHe OKUCNEHUA 31eMeHTOB, 06paTMMOCTH
peaKumm, y4acTuio KaTaamsaTtopa)

1.7

ChopMMPOBAHHOCTb YMEHMIA COCTABAATL YPABHEHUA PeaKumMii PasinYHbIX TUMOB,
MO/IHbIE U COKPALLEHHbIE YPaBHEHMA peaKkuuii MOHHOro 0bmMeHa, y4nTbIBas
YCNOBWA, NPU KOTOPbIX 3TW peaKkLMn UayT 40 KoHLa

1.8

ChopMMPOBaAHHOCTb YMEHM NPOBOANUTL PEAKLMK, NOATBEPHKAAOLME
KauyecTBeHHbI COCTaB Pas3/INYHbIX HEOPraHNMYEeCKMX BeLLEecTs, pacno3HaBaTh
OMbITHbIM NYTEM MOHbI, MPUCYTCTBYIOLLME B BOAHbIX PACTBOPAX HEOPraHUYECKUX
BELLECTB

1.9

ChopmMMPOBaAHHOCTb YMEHWI PACKPbIBATh CYLLLHOCTb OKUCAUTENBHO-
BOCCTAHOBUTE/IbHbIX PEaKLMN NOCPEeACTBOM COCTaB/NEHUSA 3/IEKTPOHHOTIO
6anaHca aTUX peakumi

1.10

ChopMMPOBaAHHOCTb YMEHU 06BACHATL 3aBUCMMOCTb CKOPOCTU XMMUYECKOW
peaKLmMm OT pasnyHbIX paKTopoB




1.11

ChopMMUPOBAHHOCTb YMEHNI 06BACHATL XapaKTeP CMELLLEHNA XUMUYECKOTO
paBHOBECMUSA B 3aBUCMMOCTM OT BHELLHero Bo3geicTena (npuHumn fle Watensbe)

O6LLI,aFI N HeopraHM4yeckaa Xxmumuma

2.1

ChopmMMpPOBaHHOCTb YMEHUI pacKkpbiBaTb cMbica Mepuoanyeckoro 3akoHa .M.
MeHaeneesa U 4€MOHCTPMPOBATb €r0 CUCTEMATU3MPYIOLLYIO, 06 bACHUTE/IbHYIO
M NPOrHOCTUYECKYHO QYHKLMM

2.2

ChopMMpPOBaHHOCTb YMEHUI XapaKTepM30BaTb 3/IEKTPOHHOE CTPOEeHUe aTOMOB
XMMUYECKUX 3n1emeHTOB 1-4 nepnogos Meproanyeckon cucTteMbl XMMUYECKUX
anemenToB [.N. MeHaeneeBa, UCNO/b3yA NOHATUA «S-, pP-, d-2/1EKTPOHHbIE
opbuTanm», «IHepreTUYEcKme ypoBHMU», 06bACHATb 3aKOHOMEPHOCTH
N3MEHEHMUA CBONCTB XMMMUYECKNX 3/NIEMEHTOB U UX COEAMHEHWN MO NEPUOSAM U
rpynnam MNepuogmyeckon cuctembl xXumudeckux anemeHtos .M. MeHgeneesa

2.3

ChopMMPOBaHHOCTb YMEHMIA XapaKTepmn3oBaTh (ONMCbIBaThb) 0bLIMe XUMUYECKUE
CBOICTBa HEOPraHMYeCKMX BELLEeCTB Pa3/IMYHbIX KNaccoB, MOATBEeP:KAaTb
CyLLLECTBOBaHMWE reHEeTUYECKOM CBA3M MeXK Ay HeopraHMYeCcKMMM BelLlecTBaMu C
NMOMOLLLbIO YPaBHEHW COOTBETCTBYHOLLMX XMMUYECKMX PeaKunit

2.4

ChopMMPOBAHHOCTL YMEHWI YCTaHABIMBATL MPUHALIEKHOCTb HEOPTraHNYECKMX
BELLECTB N0 UX COCTaBY K onpegenéHHoMy Knaccy (rpynne) coegmHeHui
(npocTble BewecTBa — MeTaN/bl U HEMETa//Ibl, OKCUAbI, OCHOBAHMA, KUCNOTbI,
amdoTepHbIe TMaPOKCUAbI, COMN)

2.5

ChdopmMpoBaHHOCTb YMEHMI NCMO/Ib30BaTb XMMUYECKYIO CUMBOJIMKY A5
cocTaBneHna Gopmyn BELLECTB N YPAaBHEHNIN XMMUYECKUX peaKumi,
cucTemaTuyeckyto HomeHknatypy (IUPAC) n TpuBmanbHble Ha3BaHUA OTAENbHbIX
HeopraHMYecKnx BewecTB (yrapHblii ras, yriieKUCabli ra3, aMmumak, ralwéHas
W3BEeCTb, HeralwéHas U3BecCTb, MMTbeBas coaa, NUPUT U apyrue)

2.6

ChopmMMPOBaHHOCTb YMEHWIA XapaKTepmn3oBaTh (ONMCbIBaThb) 06LWMe XMMUYECKME
CBOMCTBa HEOPraHMYECKMX BELLECTB Pa3/IMYHbIX KacCcoB, MOATBEPXKAATb
CYLL,ECTBOBAHWE reHeTUYECKOW CBA3N MeXK Ay HEOPraHMYeCKMMM BelecTBaMm C
MOMOLLbIO YPaBHEHWNI COOTBETCTBYIOLMX XMMUYECKUX PeaKLmii

2.7

ChopMMpPOBaHHOCTb YMEHMI NIAHUPOBATL U BbINOJHATb XMMUYECKMIA
3KCMEePUMEHT (pa3NoXKeHne NepoKcuaa Bogopoaa B NPMUCyTCTBUMM KaTan3aTopa,
onpeaeneHue cpenbl PaCTBOPOB BELLECTB C MOMOLLbIO YHUBEPCAZIbHOTO
WMHAMKATOPA, BAUSHUE PA3NNYHBIX GAKTOPOB Ha CKOPOCTb XMMUYECKOW peaKLmm,
peakunmn MoHHOro obmeHa, KayecTBEHHbIe peakumn Ha cynbdaT-, KapboHaT- 1
XNOPUL-aHNOHBI, Ha KATMOH aMMOHMUA, PELIEHME SKCMEPUMEHTA/IbHbIX 33434 Mo
Temam «MeTannbi» U «HemeTansbi») B COOTBETCTBMM C NPaBUAAMU TEXHUKM
6€30nacHOCTM Npu 06paLLEHMM C BELLLECTBAMU U N1abOpaTOPHbIM
060pyn0BaHNEM; MPEACTABAATb Pe3yNbTaTbl XMMUYECKOrO 3KCNEPUMEHTa B




bopme 3anncK ypaBHEHUI COOTBETCTBYIOLWMX peakuuin 1 GopmynnposaTtb
BbIBOAbI HA OCHOBE 3TUX PE3y/bTaToB

2.8

ChopmnpoBaHHOCTb yMeHMIH cobntoaatb Npasuia NoAb30BaHUA XUMNYECKOM
nocyaoi u nabopatopHbiM 060pyAOBaHMEM, a TaKKe NpaBuaa obpalleHus ¢
BelLLecTBamMmM B COOTBETCTBMU C MHCTPYKLUMAMM NO BbINOAHEHMIO N1abopaTOPHbIX
XMMUYECKUNX OMbITOB

2.9

ChopMMPOBaAHHOCTb YMEHMIA XapaKTepmn3oBaTb XMMUYECKME NPOLECCHI,
Nexalme B OCHOBE MPOMbILLEHHOTO NOAYYEHUA CEPHOM KUCAOTbI, aMMMAKa, a
TaKKe cGOPMMPOBAHHOCTb NPEACTaBAEHNIN 06 06LMX HayUYHbIX NPUHLMNAX U
3KO/I0rMYECKMX Npobaemax XMMNYECKOro Npom3BoaCcTBa

Xnmusa u Kn3Hb. PacuéTnbl

3.1

CdopmMmnpoBaHHOCTb NPeACTaBAEHUA O XMMNYECKOWN COCTABAIOLLEN
€CTeCTBEHHOHAYYHOM KapTUHbI MMPA, PO XMMWU B MO3HAHUN ABNEHWUM
npupoasl, B GOPMUPOBAHUM MbILUAEHUA U KYNbTYPbI IMYHOCTH, €€
dYHKUMOHANBHOM rPaMOTHOCTU, He0bXoAMMON ANA peLleHNsA NPaKTUYeCcKux
3a/1a4 M 3KONOTMYECKN 06OCHOBAHHOIO OTHOLLEHMA K CBOEMY 30POBbLIO U
npupoaHon cpeae

3.2

ChopMMPOBAHHOCTb YMEHWIA KPUTUYECKM aHAIM3MPOBATb XMMMUYECKYIO
MHPOPMaLMIO, MONYHAaEMYIO M3 Pa3HbIX UICTOYHMKOB (CpeacTBa MaccoBOM
KOMMYHMKaunn, ceTb MHTepHET 1 apyrue)

3.3

ChopmMMpOBaHHOCTb YyMeHMI cobat0AaTh NPaBUIA SKONOMMYECKM
uenecoobpasHoro noseAeHUn B 6bITY U TPYAOBOIN AATENbHOCTU B LLeNAX
COXPaHeHWs CBOEro 340P0BbA U OKpY»KatoLWwel NPUpoaHoi cpeabl

3.4

Oco3HaBaTb ONACHOCTb BO34,EMACTBUA HA KUBbIE OPraHW3Mbl ONpeaenEHHbIX
BELLECTB, MOHMMAan CMbICA NokasaTensa NAK, NoAcHATb Ha Npumepax cnocobbl
YMEHbLLEHUA 1 NPeaoTBPALLEHNA UX BPeAHOrO BO3AENCTBMA Ha OPraHnsm
yenoseka

3.5

ChopMMPOBaHHOCTb YMEHWIA MPOBOAUTL BbIYMCAEHWA C MCMO/b30BaHNEM
NOHATUA «KMACCOBas A0/ BeL,ecTBa B pacTBope», 06bEMHbIX OTHOLIEHWI ra308B
NPY XMMUYECKUX PeaKLMAX, Macchl BelllecTsa Man o6bEMa ra3os No U3BECTHOMY
KO/IMYECTBY BELLLECTBA, Macce UaM 06bEMY 04HOIO M3 y4aCTBYIOLWMNX B PeaKkLmm
BellecTs, Tennosoro adpdeKkTa peakummn Ha OCHOBE 3aKOHOB COXPaHEHMA MacChbl
BELLECTB, MPeBpaLLeHUA U COXPaHEHUA HEePrum




MPOBEPAEMbIE 9/IEMEHTbI COAEPHKAHWNA

10 KNTACC

Kog

MpoBepaemblit 31eMEHT COAEPIKaHMSA

TeopeTquCKme OCHOBbI OpFaHMHECKOVI XnMmmn

1.1

MNpeameT OpraHNUYecKoM XMMUK: eé BOSHUKHOBEHWE, Pa3BUTME U 3HAYEHME B NOJTYYEHUU
HOBbIX BELLLECTB U MaTepUanoB. Teopma CTPOEHUA OPraHNYeckux coeanHeHunn A.M.
byTnepoBa, €€ OCHOBHblE NONOXKeHUA

1.2

CTpyKTYypHble hopmMy/bl OpraHMYecKMx BelLecTs. Fomonorus, nsomepma. Xummudeckasn
CBA3b B OPraHUYecKmx coeguHeHnax — 0gMHapHbIe U KpaTHble CBA3W. MpeacTaBneHme o
KnaccupuKaLmm OpraHMYeCcKMX BELLLECTB

1.3

HomeHKnaTypa OopraHn4yecKkunx COG,CI,VIHEHMVI (CMCTEMaTM‘-IeCKaﬂ) U TpuBUaabHbIE
Ha3BaHMA BaXKHEMLWNX I'IpE[l,CTaBVITEHGI‘;I K/1aCCOB OpraHN4YeCKux seLlecTts

Yrnesogopoapbl

2.1

ANKaHbl: COCTaB 1 CTPOEHWE, FOMONOTMYECKNI paa. MeTaH 1 3TaH — npocTeilumne
npeacTaBUTeNIM akaHOB: GU3MYECKME U XMMUYECKME CBOMCTBA (peaKkLmmn 3ameLleHus 1
ropeHusn), HaxoXAeHWe B NPUPoOAE, NONYYEHUE U NPUMEHEHUNE

2.2

A/IKEHbI: COCTAB U CTPOEHME, FOMOJIOTMYECKUI pAL,. ITUAEH U NPOMNUAEH — NpoCTellume
npeacTaBuUTeNN aflKeHOB: GU3NYECKME U XMMMYECKME CBOICTBA (peaKLmm
rMOPUPOBAHMA, FANIOrEHNPOBAHUA, TMAPATAL MU, OKUCEHUA U NOMMEPU3aLMK),
nosiydeHne n NPUMeHeHNe

2.3

AnkagueHbl: bytagueH-1,3 n metunbytaameH-1,3: cTpoeHue, BarKHenLIME XMMNYecKne
cBouncTBa (peaKkuns nonnmepusaumm). MosydyeHne CMHTETUUYECKOrO KayvyKa U pe3unHbl

2.4

ANKMHbI: COCTaB M 0COBEHHOCTU CTPOEHUA, FOMOIOrMYECKUiA pag,. ALeTuaeH —
npocTerwnii NpeacTaBUTe b a/IKMHOB: COCTaB, CTPOeHMe, GU3NYECKUE N XMMUYECKue
CBOWCTBA (peakumu ruapupoBaHna, raoreHMpoBaHua, rmapaTtaLmmn, ropeHns),
noJsiydeHue U NpUMeHeHne

2.5

ApeHbl. BeH30.: cocTaB, CTPOeHUe, PU3NYECKMUE N XMMUYECKME CBOMCTBA (peakunm
ranoreHMPOBaAHUA N HATPOBAHMA), NOAYYEHUE U NpUMeHeHKe. ToNyon: cocTas,
CTpoeHue, pusnyecKkme U XMMMUYECKMEe CBOMCTBA (peaKLmm ranoreHMpoBaHua u
HUTPOBAHMA), NOMYyYEHME N NPUMEHEHMNE. TOKCUYHOCTb apeHoB. FfeHeTUYecKas CBA3b
MeXKAY YrNeBoA0pOAaMM, NPUHALNENKALLMMM K PA3INYHBIM Kaaccam




2.6

MpupoaHble UCTOYHMKK YrAeBogopoaoB. MNpupoaHbIi ra3 u nonyTHble HedTAHbIE rasbl.
HedTb 1 e€ npouncxoxxkaeHne. Cnocobbl nepepaboTkm HedTU: NePeroHKa, KPEKUHT
(Tepmunyeckuin, KaTanuTudeckuit), nuponaus. NpoaykTbl nepepaboTkn HedTH, UX
npUMeHeHMe B NPOMbILLIEHHOCTU U B BbITy. KaMeHHbIM yrosb U NPOAYKTbl €ro
nepepaboTku

chnopo,u,co,u,epmau.l,me opraHnyeckune coeamHeHunA

3.1

MpepenbHble 0AHOATOMHbIE CNUPTbI. MEeTaHOA U 3TaHOA: CTPOeHUe, pUsnYeckme n
XMMWYECKME CBOMCTBA (peakuum ¢ akTUBHbIMM MEeTaiIaMu, raloreHoBoO40POLAMM,
ropeHve), npumeHeHune. BogopogHole CBA3M MeXAY MOJIeKy1amu cnupTos. [eicTene
MeTaHOo/1a M 3TaHO/1a Ha OpraHM3m YyesoBeka. MHOroaTOMHbIE CUPTbl. ITUAEHTINKONb
W FULEPUH: CTpoeHue, pusnyeckme n XMMMUYECKMe CBOMCTBA (B3anmMoLencTeme co
LLLeIOYHBIMW METaNIaMM, KaYeCTBEHHAA PeaKLUsa Ha MHOrOaTOMHbIe CAMPTbI).
[JelicTBue Ha opraHM3m yesnoBeka. [pMmeHeHUe rnLeprUHa U 3TUNEHTIMKONSA

3.2

deHon: cTpoeHMe MoNeKybl, PU3NYECKME N XMMUYECKNe cBoMCTBA. TOKCUYHOCTb
deHona. NpumeHeHne deHona

3.3

Anbgernapl u KeToHbl. Popmanbaerna, aueTanbaerng: cTpoeHune, pusndeckmne n
XMMMUYECKME CBOMCTBA (peaKLmm OKUCIEHNA U BOCCTAHOBNEHUS, KaYeCTBEHHbIE
peaKkuun), nonyyeHme n NnpuMeHeHue

3.4

OAHOOCHOBHbIE NpeaenbHble KapboHOBbIE KUCAOTbl. MypaBbUHas M YKCYCHaA KUCNOTbI:
cTpoeHue, pusnyeckme n xummyeckune cBoicTea (CBOMCTBa, 06LIMe A1A Knacca KUCNOT,
peakuus aTepudukaumm), nonydeHne n npumeHeHune. CteapuHoBas n 01enHoBas
KMCNOTbI Kak NPeAcTaBUTeNIM BbICLUNX KapbOHOBbIX KMCAOT. Mbliaa Kak Cov BbICLINX
KapbOHOBbIX KNCNOT, UX MotoLLee gencTeme

3.5

CnoxHble 3¢pUpbl Kak NPonU3BoAHbIE KapP6OHOBbIX KMCNOT. MMAPON3 COXKHbIX 3$UPOB.
Mupbl. Tngponns xnpos. NMpumeHeHUe Xnpos. Bruonoruyeckas posb X1UpPos

3.6

Yrnesogbl: COCTaB, KnaccupuKauma yrnesoaos (MOHO-, An- U nonucaxapuabl). Mnokosa
— NpoCTenLwnii MoOHOCaxapua: 0COBEHHOCTU CTPOEHMNS MONEKYbl, U3NYECcKne 1
XMMMYECKMe CBOMCTBA (B3anmogencTeune ¢ rugpokengom megu(ll), okmcnenune
aMMMaYHbIM PacTBOPOM OKcuaa cepebpa(l), BoccTaHOBNEHME, BPOXKEHME TNHOKO3bI),
HaxoXgeHue B Npupoae, NpuMeHeHne, buosiormyeckas posb. PoTocnHTes. PpyKTO3a
KaK M3oMep FNoKo3bl. Kpaxman v uenntonosa Kak npupoaHble noanmepsl. CTpoeHue
Kpaxmana u Lenntonosbl. Dusmyeckme u XMMMYeCKMe CBOMCTBA Kpaxmana (rmaponus,
KayecTBeHHan peakumsa ¢ Mogom)

AsoTcoggepKallme opraHnYeckue coeguHeHus

4.1

AMMUHOKMC/IOTbI Kak amdoTepHble opraHnyeckne coegmHeHuns. dusnueckne u
XMMMUYECKME CBOMCTBA aMUHOKUCIOT (Ha npumepe rnumHa). bBuonormyeckoe sHayeHune
aMuHOKKcnoT. Mentnabl




4.2

Benku Kak NpupoaHbie BbICOKOMOJIEKYNSIPHbIE coeguHeHus. MepBrMYHas, BTOPMYHAN U
TPeTMYHanA CTPYKTypa 6e/1KoB. XMMMYeCcKne CBOMCTBA BENKOB: r'MAp0In3, AeHaTypaLms,
KayecTBeHHble peakuumn Ha 6enku

BbiCOKOMONEKYyNAPHbIe coeaAnHeHNA

5.1

OCHOBHbIE NOHATUA XMMUU BbICOKOMOIEKYNAPHbIX COEANHEHMIA: MOHOMEP, MOAMMED,
CTPYKTYPHOE 3BEHO, CTeneHb NoAMMepm3aLmm, CpeaHAa MONeKyAapHaa macca.
OCHOBHble MeToAbl CUHTE3a BbICOKOMONEKYNAPHbIX COeAMHEHWUI — MoAMMeEpPM3aLmA U
NoAIMKoHAeHcauma

5.2

JKcnepMmeHTanbHble MeTObl N3YYEHMA BELLLECTB M X NPEeBPaLLLEHMIA: 03HaKOMIEHUE C
06pasLammn NPUPOAHBIX U MCKYCCTBEHHbIX BOJIOKOH, N1acTMacc, KayuyyKos. MNosyyeHne
CUHTETMYECKOTO KaydyKa M pe3uHbl

11 KNACC

Kog,

MpoBepaemblii 3N1eMEHT CoAepKaHnA

TeopeTnyeckne oCHOBbI XMMUU

11

XUMMUYECKniA anemeHT. ATom. AP0 aToma, N30TOMbl. DNEKTPOHHAA 060104Ka.
JHepreTUYeckne ypoBHK, NOAYPOBHU. ATOMHbIE opbuTanuy, s-, p-, d-aN1emeHTbI.
OcobeHHOCTM pacnpeseneHuns 31eKTPOHOB No 0pbuTaNAM B aTOMaX 3/1eMEHTOB NEPBbIX
YeTbIpEX Nepnoaos. INeKTPOHHaA KoHOUrypaLmsa aToMoB

1.2

MepuoAnyecKkunin 3aKoH 1 MNepuogmnyeckan cuctema XMMMYecKunx anemeHTtos .U.
MeHgeneeBa. CBA3b NEPMOAMYECKOTO 3aKOHa M Nepnoamnyeckom CUcCTeEMbl XMMUYECKUX
anemeHToB .. MeHaeneeBa c COBpeMeHHOM Teopuelt CTPOeHNs aTOMOB.
3aKOHOMEPHOCTU U3MEHEHMA CBOMCTB XMMMUYECKUX 3/1IEMEHTOB 1 06pasyeMbIX MMM
MPOCTbIX U CIOXKHbIX BELLECTB MO rPynnam 1 nepuogam. 3HauyeHue Nepmoamyeckoro
3aKOHa B Pa3BMTUM HayKK

1.3

CTpoeHue BelllecTBa. XMMMUYECKan cBA3b. BUabl XMMMUYECKOM cBA3U (KoBaneHTHan
HenosAPHanA U NOASPHas, MOHHasA, MeTananyeckas). MoHbl: KaTUOHbI U aHUOHBbI.
MexaHn3mbl 06pa3oBaHMA KOBAJIEHTHOM XMMUYECKOM CBA3U (0OMEHHbIN U OHOPHO-
aKuenTopHbIi). BogopoaHas cBA3b

1.4

BaneHTHOCTb. 3}'IeKTp00TpMLI,aTe}'IbHOCTb. CreneHb OKUCNEHUA

1.5

BewectBa MONEKYIAPHOIO U HEMONEKYNAPHOTO CTPOEHMA. 3aKOH NOCTOAHCTBA COCTaBa
BelecTBa. TUnbl KPUCTA/I/IMYECKUX PELLETOK. 3aBMCMMOCTb CBOIMCTBA BELLLECTB OT TMMa
KpUCTananyeckom pewéTku. NoHATMe o AncnepcHbIx cuctemax. CTUHHbIE U




KOJ/IIOMAHbIE pacTBOpbIl. MaccoBas 4019 BelllecTBa B pacTBope

Knaccudmkauma HeopraHMYeCcKnx coegmHeHnin. HomeHKnaTypa HeopraHM4eckmx

1.6
BELLEecTB
XvmmyecKas peakums. Knaccudumkauma XMMMYECKUX peakLmMii B HEOPraHNUYecKol u
1.7 OpraHNYeCcKOM XMMKUU. 3aKOH COXPAaHEHUA MACChl BELWLECTB, 3aKOH COXPaHEHUA U
npeBpaLLEHUsa SHEPTUM NMPU XUMUYECKUX PeaKLUAX
1.8 CKOpOCTb peaKkuuu, eé 3aBMCMMOCTb OT Pas/INYHbIX paKkTopoB
19 ObpaTtmble peakuun. Xumndyeckoe paBHoBecue. PakTopbl, BANAIOLNE Ha COCTOSHUNE
' Xummyeckoro pasHosecua. MpuHumn fle Wartenbe
110 dNeKTpoAnTMYecKas anccoumnauma. CuabHble U cnabble anekTponuTel. Cpega BogHbIX
' pacTBOPOB BELLECTB: KNCNAA, HEUTPanbHas, Weno4yHan. Peakumm MoHHoro obmeHa
1.11 OKMCNNUTENbHO-BOCCTAHOBUTENbHbIE PeaKLnm
2 HeopraHunyeckaa xummsa
HemeTannbl. MonoxeHne HemeTanoB B [lepnogmMyeckon cuctemMe XMMNYECKNX
51 anemeHTOoB .N. MeHaeneeBa n 0cobeHHOCTU CTPOEHUA aToMoB. Pr3MUecKme CBOMCTBA
' HemeTannoB. AnnoTponua HemeTanoB (Ha Nnpumepe Kucaopoaa, cepsbl, docdopa m
yrnepoga)
XMMMYECKME CBOMCTBA BaXKHEMLINX HEMETaNN0B (ranoreHos, cepbl, a3oTa, dpocdhopa,
2.2 yrnepoia v KpemHuaA) U nx coeanHeHnn (OKCMA0B, KUCI0POACOAEPKALLMX KACNOT,
BOAOPOAHbIX coeanHeHN). MpuMeHeHWe BaXKHENLLIMX HEMETaNI0B U UX COeAUHEHUNN
MeTannbl. MonoxeHne metannos B [lepnoanyecKkol cucteme XMMNYECKMX 3/1eMEHTOB
23 O.UN. MeHaeneeBa. Oco6eHHOCTM CTPOEHUA INEKTPOHHbIX 060104YEK aTOMOB METa/I/IOB.
’ Obwume Ppusnyeckme cBoiicTBa MeTannoB. CniaBbl METANOB. DNEKTPOXMMUYECKUI PAL,
HaNpPAXXeHU MeTannoB
XMMMYECKME CBOMCTBA BaXKHEMLLINX METANN0B (HAaTPUI, Kaun, KanbLMn, MarHuin,
2.4 ANOMUHKUI, UMHK, XPOM, ¥Kene3o, meab) 1 nx coegmHeHuin. Obume cnocobbl
noay4yeHus metannos. MpumeHeHMe MeTannoB B ObITy U TEXHUKE
55 leHeTMYecKas CcBA3b HEOPraHMYECKMX BELLECTB, NPUHAANEKALWMX K PA3NYHbIM
' Knaccam
3 Xumuna n XnsHb
3.1 Posib xumunm B obecneyeHnm sK0N0rMYeCcKom, SHePreTMYeCcKom 1 NULLLEBOM

6e3onacHocTy, pPa3BUTUM MmeanLUHbL. [TOHATME O HAyYHbIX MEeTO4aX NO3HAaHMA BeLW,ecTs




N XMMUYECKUX peakLmii

MpeacTtaBneHna 06 06LWMX HayYHbIX NPUHLMNAX MPOMBbILW/IEHHOTO NoJyYeHus
BaKHeMLLMX BelLecTB. YenloBeK B Mype BeLecTB U MaTepuasios: BarkHelwme

3.2 CTPOUTENbHbIE MaTepPUasbl, KOHCTPYKLUMOHHbIE MaTepmrabl, KPACKK, CTEK/O, KEPAMMKa,
MmaTepuasnbl ANA SNEKTPOHUKKU, HAHOMATEPMASIbl, OPraHMYECKME U MUHEpPabHble
yaobpeHus

XUMMA 1 300p0Bbe YEIOBEKA: NPABUIA UCNO/b30BAHMA IEKAPCTBEHHbIX NPENapaTos,
33 npasuaa 6e3o0nacHoOro NCNo/b30BaHMA NpenapaToB 6bITOBON XMMWM B NOBCEAHEBHOM

KU3HU

[JoKymeHT noaTeepxaeH npocton UMM pykoBoautens YupexaeHus



