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NOACHUTEJNIbHAA 3AMNMUCKA

[Mporpamma no XuMMUKM Ha YpPOBHE cpeaHero obuwero obpa3oBaHus
pa3pabotaHa Ha ocHoBe degepanbHoOro 3akoHa oT 29.12.2012 Ne 273-93 «O6
obpasoBaHum B Poccuickon depepauum», TpeboBaHWN K pesynbTaTtam
ocBoeHus1 degepanbHon obpasoBaTenbHOM nporpamMmmbl cpegHero obuiero
obpasoBaHusa (POl COO), npeacrasneHHbix B PegepanbHOM rocygapCcTBEHHOM
obpasoBaTtenbHom crtaHgapte COO, c ydétom KoHuenuuu npenogaBaHus
yyebHoro npegmeta «Xumusi» B obpasoBaTesibHbIX OopraHusaumax Poccuiickon
depepaunn, peanu3yloWNX OCHOBHble obpasoBaTefibHble nNporpamMmbl, W
OCHOBHbIX nonoxeHnn «CTtpaTternn pas3BuTUS BocnNUTaHuss B Poccunckon
depnepaumn Ha nepuog go 2025 roga» (PacnopshkeHne lNpasutenbctea PP oT
29.05. 2015 Ne 996 - p.).

OcHoBy nogxonoB K pa3paboTke mporpamMmbl MO XUMUK, K ONpeneneHuto
obwen ctpatermm obydyeHusa, BOCMUTAHUA U pasBUTUA  OOy4varoLMXCS
cpeactBamu ydebHoro npegmeta «Xumuay ana 10—-11 knaccos Ha ©6a3oBOM
YpOBHE  COCTaBunM  KoHuenTtyanbHble  nonoxeHuna droc COO o
B3anMMOOOYCIOBNEHHOCTN LENen, COAEpPXKaHUs, pe3ynbTaToB o0O0y4YeHus w
TpeboBaHUN K YPOBHIO NOAFOTOBKN BblMYyCKHUNKOB.

Xumundeckoe obpasoBaHue, nonyyaemoe BbIMYCKHUKaMK
obueobpasoBaTenbHOM OpraHM3aumn, SBMsSIETCA HEOTbEMSIEMOW YacTblo MX
obpasoBaHHOCTU. OHO CRYXWT 3aBeplialolmM 3dTanoM peanusauum  Ha
COOTBETCTBYIOLWEM eMy 6a30BOM YPOBHE KIHOYEBbLIX LIEHHOCTEN, NPUCYLLNX
LeNIOCTHON CUCTEME XUMMYECKOro obpasoBaHus. ITUM LIEHHOCTU KacakTcs
NMO3HaHMS 3aKOHOB MNPUPOAbl, (OPMUPOBaHUS MUPOBO33PEHUS U OOLLEeNn
KynbTypbl 4efioBeka, a TaKkKe 3KONormdeckm OO6OCHOBAHHOIMO OTHOLLUEHUSA K
CBOEMY 340pPOBLI0 1 NpupogHon cpefe. Peanunayetcsa xummyeckoe obpasoBaHune
obyvawowmxcsa Ha YypoBHe cpegHero obuwero obpasoBaHust cpencTeamu
yyebHOro npegmeTa «XumMusa», coaepXaHMe W  MNOCTPOEHME  KOTOPOro
onpegeneHbl B NporpaMMe no XMMun C Y4ETOM CNeUunPUKM Haykn Xmmuu, eé
3Ha4YeHNsa B MO3HaHMM NPUPOAbI U B MaTepuarnbHON Xn3HM o0LLecTBa, a Takke C
y4éTomM OOWMX uenem wn NPUHUUMNOB, XapaKTEPUIYIOLWNX COBPEMEHHOE
COCTOSIHME CUCTEMbI cpeaHero obuiero obpasoBaHusa B Poccuickon degepauunu.

XMus Kak 9NeMeHT CUCTEMbl €CTECTBEHHbIX HayK urpaeT ocobyko posnb B
COBPEMEHHOW LMBUN3aLNKN, B CO34aHMM HOBOW 6a3bl MaTtepuanbHON KynbTypbl.
OHa BHOCUT cBOW Bknag B OPMUPOBAHME pPaLMOHANBbHOrO HAay4HOro
MbILLUNEHUS, B CO34aHME LIeNOCTHOro npeacraBneHns o6 okpyxawLleM Mupe Kak
0 eauHCTBE NpuUpoabl U YenoBeka, KoTopoe POPMUPYETCHA B XMMUM Ha OCHOBE
NMOHUMAHUSA  BELLECTBEHHOINO COCTaBa OKPYXaloLWEero Mupa, OCO3HaHUS
B3aMMOCBSA3N MeXOy CTPOEHMEM BELLECTB, UX CBOWCTBAMU M BO3MOXHbIMU
obnactamu npuMeHeHus.

TecHO B3aMMogencTBys C ApYrMMU eCTECTBEHHbIMM HaykamMu, XMMUa ctana
HEOTbEMSIEMON  4acTbid MWPOBOW  KynbTypbl, HEOOXOAUMBbIM  YCNOBUEM
YyCNELLUHOro TpyAa M XU3HW KaXkaoro yneHa obuwectBa. CoBpeMeHHas XMMUA Kak
Hayka co3uaaTenbHas, Kak Hayka BbICOKMX TEXHOSOMMIA HanpaerieHa Ha peLueHne
rnobanbHbIX NpobremM yYCTOMYMBOIO pPasBUTUS YerioBeyecTBa — CbIPbEBOW,
9HepreTNYEeCKomn, NULLEBON, dKONOrMYeckon 6e3onacHOCTN N OXpaHbl 300POBbLS.



B cooTteBeTcTBUM C OBWMMM UenaMM M MpuHUMNaMn cpegHero obuiero
obpasoBaHus cogepxaHume npeameta «Xumusa» (10—-11 knaccbl, 6a30Bbil
YPOBEHb W3YYEHUHA) OPUEHTUPOBAHO MPEMMYLLECTBEHHO Ha OOLLUEKYNbTYPHYHO
noaroToBKy obyvaroumxcs, Heobxoanmyto 1Y ans BbIpaboOTKM
MUPOBO33PEHYECKUX OPUEHTUPOB, YCMELIHOIO BKMIOYEHUS B XU3Hb COLMNYyMa,
npodosmKeHnss o0bpasoBaHMs B pasfnnyHbix 0bnactax, He  CBA3aHHbIX
HenocpeacTBEHHO C XUMUEN.

CocTtaBnawwummn npegmMmeTta  «Xumusiy SBNAKOTCSA 0as3oBble Kypebl —
«OpraHudeckaa xumus» n «ObWwas M HeopraHM4eckas XUMMUSI», OCHOBHbIM
KOMMOHEHTOM COOEepXaHUs KOTOPbIX ABMAATCA OCHOBbI 6a30BOW HayKu: cucTema
3HaHWIN NO HEOPraHNYEeCKON XUMUKN (C BKIOYEHUEM 3HAHUIA N3 OOLLEN XUMUK) U
opraHnyeckon xmmun. dopMmmnpoBaHMe OAaHHOM CUCTEMbI 3HAHUW MPU U3YHEHUU
npeameta obecneynBaeT BO3MOXHOCTb PACCMOTPEHUs1 Bcero MHoroobpasus
BELLEeCTB Ha OCHOBE OBLLUNX MOHATUI, 3aKOHOB 1 TEOPUN XUMUM.

CTpykTypa cogepxaHus kypcoB — «OpraHuyeckas xumma» n «Obwasa wm
HeopraHnyeckaa Xumus» copmMmmpoBaHa B nporpamMme Mo XMMWUKU Ha OCHOBE
CUCTEMHOIO noAaxoda K wu3yyeHuto y4ebHoro maTtepmana wun obycrosreHa
ncTopmyeckn  OBOCHOBaHHLIM  pas3BUTMEM  3HAHUW Ha  OMpeAenéHHbIX
TEOpPEeTMYECKMX YPOBHAX. Tak, B Kypce OpraHM4eckon XuMMuUM BeLLecTBa
paccMaTpuBalOTCA Ha YPOBHE KIaCCUYECKOW TEeOpUM CTPOEHUS OpraHUYeCcKux
COeAMHEHNA, a TaKkke Ha YPOBHE CTEPEOXUMMUYECKUX W  IMEKTPOHHbIX
npegcraBneHnn o CTpoeHuMn BelwecTB. CeBegeHuss 06 u3yvyaemblx B Kypce
BelLleCcTBax 4at0TCH B pa3BUTUM — OT YrNeBo4OpPOaO0B A0 CIOXHbIX Buonornyecku
aKTMBHbIX coefuHeHUNn. B Kypce opraHuMyeckon XuMun nosyyarT pasBuUTue
cthopMMpoOBaHHbIE Ha YPOBHE OCHOBHOrO obuero obpasoBaHus
nepBoOHavanbHble NPeACTaBfEHMsT O XMMWYECKOW CBSI3W, KracCUgUKaLMOHHbIX
npu3Hakax BeLlecTB, 3aBUCMMOCTU CBOMWCTB BeLeCTB OT WX CTPOEHUS, O
XUMUYECKOWN peakumu.

Mog HOBbIM yrroMm 3peHust B npegmete «Xummusiy 6a30BOro ypoBHS
paccMaTpuBaeTCca W3Yy4eHHbIW Ha YPOBHE OCHOBHOro obuiero obpasoBaHus
TeopeTnMyeckun maTepuan u akrtonorndyeckme cBedeHWs O BelecTBax U
XUMUYecKon peakumu. Tak, B 4YacTHOCTU, B Kypce «Obuaa n HeopraHuyeckas
XnmMusi» oby4varLmmca npeaoctaBnsaeTcsd BO3MOXHOCTb OCO3HaTb 3HaYeHue
NnepuoanNYecKoro 3akoHa ¢ obuieTeopeTUyecknx U MeTogonornyeckux nosnuum,
rnybxe nmMOHATb MWCTOPUYECKOE MW3MEHEHMEe YHKUMA ITOro 3akoHa — OT
obobuwatoien 4O 0O6BACHSAOLLEN U MPOrHO3UPYIOLLIEN.

EovHaga cuctema 3HaHUn O BaKHEMLLMX BELLECTBaX, X COCTaBe, CTPOEHUH,
CBOMCTBax M MPUMEHEHUWN, a Takke O XMMWUYECKUX peaKkumsax, UX CYLLHOCTU n
3aKOHOMEPHOCTSAX npoTekaHna pononHsetca B Kypcax 10 u 11 knaccos
afleMeHTaMn cofepXaHusl, UMEKLWUMN KYNbTYPONOrMYyecknn U NpUKIagHon
Xapaktep. OTU 3HaHMS CrnoCOOCTBYKOT MOHMMAHUIO B3aMMOCBA3N XUMWUKU C
OPYrMMU HayKamu, pacKpbiBalOT €€ pofib B NO3HaBaTeSfIbHOW U MPaKTUYEeCKOW
AEeATEeNIbHOCTU 4YerioBeka, CnocoBCTBYHOT BOCMUTAHUID YBaXXeEHUA K npoueccy
TBOpYeCcTBa B 06M1acTn TeopmMm 1 NPaKTUYECKUX NPUNOXKEHUA XUMUKX, NOMOratoT
BbIMYCKHUKY OpPUEHTUPOBATbCS B OOLWECTBEHHO W JIMYHOCTHO 3HAYUMBbIX
npobnemax, CBsI3aHHbIX C XUMUEWN, KPUTUYECKN OCMbICIMBATbL MHGOPMaUUIo 1
NPUMEHATb €€ ANs MOMOMHEeHUS 3HAHWW, pPEeLUEHUs] MHTENNeKTyanbHbIX |



SKCMepuMeHTarnbHbIX UccnegoBaTenbCkUX 3agady. B uenom copgepxaHue
yyebHoro npegmeTta «XuMusi» LAHHOTO YPOBHS M3YYEHUS OPUEHTUPOBAHO Ha
dopmupoBaHme y oby4varoLmxcss MMPOBO33PEHYECKON OCHOBbI M MOHMMaHUA
doumnocodCcknx naoen, Takumx Kak: matepuarnbHoe eOuHCTBO HeOpraHn4eckoro u
OpraHuM4yeckoro mupa, OOyCrOBMEHHOCTb CBOWCTB BELLECTB WX COCTaBOM W
CTPOEHNEM, MNO3HABAEMOCTb MPUPOOHbLIX HABMEHUA MNYTEM OKCNEPUMEHTa W
pelweHnss NpPOTUBOPEYNA Mexdy HOBbIMM daktamm U  TeopeTUdecKumu
npeanocbifikaMn, OCO3HaHWE POSIN XUMUK B PELLEHUN IKONOrMYECKNX npobnem,
a Takke npobrnem cbepexeHus aHepreTUYecKMx pPecypcoB, Cbipbd, CO3L4aHMS
HOBbIX TEXHOJSIOTMI 1 MaTepuaros.

B nnaHe pelweHus 3agady BOCMUTaHUSA, pasBUTUA W couuManuaauum
obyvaloLmxcs MpuUHATbIE NPOrpaMMon MO XUMUM NOAXOAbl K OonpeneneHuto
cogepxaHusi W NOCTPOeHUs npeameTa npegycMmaTpusaloT  opmupoBaHue
yHUBEpPCanbHbIX Y4YebHbIX AencTBuin, wumerowmx 6a3oBoe 3HavyeHve AN
pasnnyHbiX BUOOB [OEATENbHOCTU: pelweHuss npobrem, noucka, aHanusa Wu
obpaboTkm  MHGopmauuu, HeobxoauMmbix  AOnNA  npuobpeTeHns  onbiTa
NpPakTU4ecCKon M UCCrneaoBaTesibCKON LeATEeNbHOCTN, 3aHMMaloWen BaXHoe
MECTO B MO3HAHUN XUMUMN.

B npaktuke npenogaBaHUs XMMWM Kak Ha YypOBHE OCHOBHOro obuiero
obpasoBaHus, Tak W Ha YpoOBHe cpedHero obuwero obpasosBaHud, npu
onpefeneHnn coaepXaTeNlbHOW XapakTepUCTUKM Lenen udyydyeHus npegmeta
HanpaBfieHNeM NEepPBOCTEMNEHHONW 3HAYMMOCTU  TPagMUMOHHO MNPU3HAETCA
dopMUpoOBaHME OCHOB XMMUYECKOW Hayku Kak obrnactu COBpPeMEHHOro
€CTEeCTBO3HaHUs, MpPaKkTU4YEeCKONn [eATenbHOCTM YernoBeka W Kak OA4HOro us
KOMMOHEHTOB MUPOBOW KyIbTypbl. C METOONYECKON TOYKN 3PEHUS TaKOW NOAXOA
K onpegeneHuto uernen nsydyeHns npegmeTa saBrsieTcs BnosiHe onpasgaHHbIM.

CornacHo gaHHOM TOYKe 3pPEeHUd rfaBHbIMU LENSAMU U3YYeHUs npegmeta
«Xumusa» Ha 6asoBom ypoBHe (10 —11 kn.) aBnsoTCS:

e (opmMupoBaHME CUCTEMbI XUMWUYECKMX 3HAHUMA KaK BaKHeWLwen
COCTaBNSALLEN €CTECTBEHHO-HAY4YHOM KapTUHbI MUpa, B OCHOBE KOTOPOW
nexart KroveBble MOHATUA, (PpyHAaMeHTarbHble 3aKOHbl U TEOPUN XUMUU,
OCBOEHME fA3blka HayKu, YCBOEHME W MOHWMaHWE CYLLUHOCTU OOCTYMHbIX
00600LLEeHNT MMPOBO33PEHYECKOrO XapakTepa, 03HaKOMIIeHME C UCTOpPUEN
NX Pas3BUTUSA U CTAHOBIIEHWUS;

e dopmupoBaHMEe ” pasBuUTME MpPeacTaBfeHNn O Hay4HbIX MeTodax
NO3HaHMS BeWeCTB UM XUMWUYECKUX peakuun, Heobxoaumbix Ond
npnobpeTeHNs YyMEHUN OPUEHTUPOBATLCS B MUPE BELLECTB U XUMUYECKMX
SIBMIEHUN, UMEKLLUNX MECTO B NpMpoLe, B NPaKTUYECKON U NOBCEOHEBHOW
XWN3HW;

e pasBuTME YMEHUA N  CcnocoboB  AeATENbHOCTU, CBSA3AHHbLIX C
HabngeHnem N OBbACHEHMEM  XMMUYECKOrOo  3KCMepuMeHTa,
cobntogeHmem npasun 6esonacHoro obpalleHns ¢ BeLlecTBamum.

Hapagy c aTuMm, cogepxaTtenbHas XapakTepuctvka uenev wu 3agad
n3yyeHus npegmeTta B nporpamme no XMMUM YyTOYHEHA U CKOppPEeKTMpoBaHa B
COOTBETCTBMM C HOBbIMM MpuopuTETaMM B CUCTEMe cpeaHero obuiero
obpasoBaHusa. CerogHs B npenogaBaHnun xuMmnmn B 6onbLuen CTeneHn oTaaéTcs
npegnoyTeHne npakTU4eckom KOMMOHEHTE coaepxaHus oby4yeHus,



OPVEHTUPOBAHHOM Ha  MNOArOTOBKY  BbIMyCKHMKaA  0b6weobpasoBaTeribHOM
opraHusauuu, Bnagetwowero He Habopom 3HaHMKW, a QYHKUMOHANbHOWM
rPaMOTHOCTbIO, TO €CTb CNOCOBaMUN Y YMEHUAMN aKTUBHOIO NONYYEHNSA 3HAHUI K
NPUMEHEHUSA X B peanbHOM XNU3HW OS5 PELLEHNSA NPakTUYECKMX 3aaav.

B cBAsn c atmm npu udyvyeHunm npeameTta «XuMuna» OOMUHMpPYOLLEe
3Ha4eHne NpuobpeTaloT Takue Lenu n 3agadu, Kak:

agantauus obyyarowmxcsa K ycnoBuamMm gMHaAMUYHO pa3BUBaKOLLLErOCS MUPa,
dopMupoBaHMEe  MHTENNEKTyanbHO  pasBUTOM  JINYHOCTM,  FOTOBOW K
camoobpa3oBaHuNio, COTPYAHUYECTBY, CAMOCTOATESNTbHOMY MPUHATUIO TPAMOTHbIX
peleHnn B KOHKPETHDBIX XXM3HEHHbIX CUTYaUnsaX, CBSA3aHHbIX C BELEeCTBaMM U UX
NPUMEHEHUNEM;

dopmmpoBaHMe y 0Oy4yalOLMXCA  KNHOYEBbIX HaBbLIKOB  (KMNHOYEBLIX
KOMNETEHUUN), UMEILMX YHUBEpPCANbHOE 3Ha4YeHue ANs pasfuyHbiX BMAOOB
AeATenbHOCTU: peweHns npobnem, noucka, aHanu3a u obpaboTkm
NHopmaLmn, HeobBXoaUMbIX 4NA NPUOBPETEHNS ONbiTa AeATENbHOCTU, KOTOpas
3aHMMaeT BaXXHOE€ MEeCTO B MO3HAHUWM XUMUMK, a TaKke OM9 OLEHKM C No3uumin
aKonormyeckonm 6e30MacHOCTU XapakTepa BIUAHUA BELWECTB U XUMUYECKUX
NpoLEeCCOB Ha OpraHM3m YernioBeka 1 NPUPOLHYIO cpeay;

pa3BuUTME MO3HaBaTElIbHbIX MHTEPECOB, MHTEMNEKTyalnbHbIX U TBOPYECKNX
crnocobHocTen obyvarwmxca: CnocobHOCTU CaMOCTOATESNIbHO npuobpeTaTb
HOBble 3HaHWA MO XMMWUM B COOTBETCTBMU C >KMU3HEHHbIMW MNOTPEOHOCTSAMM,
MCNonb3oBaTb COBPEMEHHbIE MHGOPMALMNOHHbIE TEXHOMOrMM Afs8 Mnoucka Wu
aHanm3a y4yebHOM M Hay4yHO-MOMYNSAPHOM  WHOPMaUUN  XMMWUYECKOro
coaepXxaHus;

dopmupoBaHme n pasutne y obyvarwmxca accoumatMBHOIO W
FNIOTMYECKOro  MbILMEHNs, HabngaTenbHOCTU, COBPaHHOCTU, aKKypaTHOCTH,
KOTopble O0COBGEHHO HeobxoauMMbl, B 4YaCTHOCTM, MpPWU NNAHUMPOBAHUN U
npoBeaEHNN XUMUYECKOrO SKCNEPUMEHTA;

BOCNUTaHMe y obyvarowmxca YyOexaeHHOCTM B FYMaHUCTMYECKOW
HaNpaBfEHHOCTU XMMWUWN, €€ Ba)KHOW PoONnvM B pelueHuMu rrnobanbHbix npobnem
pauMoHanbHOro NpMpoaonofb30BaHUS, NOMOMHEHUS SHEPreTUYECKNX PEeCcypcoB
N COXpaHEeHUsi NPUPOAHOr0 PpaBHOBECKSI, OCO3HAHUS HEODXOAMMOCTN BEPEXHOrO
OTHOLLUEHNSA K Npupoae M CBOEeMy 3[0POBbLI0, a Takke npuobpeTeHus onbiTa
NCNOSb30BAHNA MOMYYEHHbIX 3HAHUW ONA MNPUHATUS TPAMOTHbIX pPEeLUeHUn B
CUTyaUUAX, CBA3AHHbIX C XUMUYECKMU SIBIIEHUSMM.

B yyebHOM nnaHe cpegHero obuwero obpasoBaHus npegMeT «XUMus»
6a30BOro ypoBHA BXOAWT B COCTaB npegmeTHom obnactm «EcTtecTBeHHO-
Hay4Hble NpeaMeTbI».

O6uwee 4ncno 4vacos, OTBEAEHHLIX AN M3YYEHUS XMMUK, Ha 6a3oBOM
YypoBHe cpegHero obuero obpasoBaHus, coctaBnseT 68 yacos: B 10 knacce — 34
yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 4ac B Hegento).



COOEPXAHUE OBYYEHUA
10 KINNACC
OPIrAHUYECKAA XUMUA

TeopeTuyeckne oCHOBbI OPraHN4YeCKon XuMUun

[MpeomeT opraHN4Yeckon XMMuUn: e€ BO3HUKHOBEHME, pas3BUTME U 3HaAYEHue
B MOJSTy4EHMM HOBbIX BELLECTB U MaTepuanoB. Teopusa CTPOEHUS OpraHUYeCcKnx
coeguHeHnn A. M. byTtnepoBa, €€ OCHOBHble MOMOXEeHUs. CTPYKTYpPHble
doopmyrbl opraHM4eckmx sellects. 'omosnorna, nsomepus. XnMmmnyeckasa CBs3b B
OpraHMYecKux coeanNHEHNAX — OAUHApPHbIE U KpaTHbIE CBSA3W.

[MpencraBneHune o Knaccuukaumm opraHMyYecknx selects. HomeHknatypa
OpraHM4yeckux CoeauHeHun (cuctemartmyeckas) W TpuBManbHblE Ha3BaHUS
BaXXHENLLMX NpeacTaBUTENEN KNaccoB OpraHNYeCcKnx BELLECTB.

JKcnepumeHTanbHble MeToAbl U3Yy4YeHUA BewecTB UM WX npeBpaleHun:
O3HaKoOMIiIeHne ¢ obpasuamMm OpraHMYecKUX BELLECTB M MaTepuanamm Ha ux
OCHOBE, MOAENMPOBaHME MOJIEKYST OpPraHUYecKuUx BeELLEeCTB, HabniogeHue wu
onucaHne OEeMOHCTPAUMOHHBIX OMbITOB MO MpPEeBPALLEHUD  OpPraHNYeCcKnx
BELLLECTB NMpu HarpeBaHuu (nnasnexHue, obyrnmeaHne n ropeHne).

Yrnesogopoabl

AnkaHbl: COCTaB W CTpoeHue, romosiormdeckmn psg. MetaH M 9TaH —
npocTenune npeacrtaBuTeNn arnkaHoB: (PU3MYECKME U XMMUYECKMEe CBOWMCTBA
(peakunn 3ameleHnss N TOPEeHUsl), HaxoXOeHue B npupoae, MOonyyvyeHue wu
NpPUMeHEHKe.

ArnKeHbl: cocTaB U CTPOEHNE, FOMOSIOMMYECKN psa. DTUNEH U NPOMNUIIEH —
npocTenumne npeacrtaBuUTeENN arnkeHoB: PU3MYECKME U XMMUYECKMe CBOWMCTBA
(peakunn rMapupoBaHus, ranoreHMpoBaHWs, rugpatauum, OKUCIIEHUA W
nosiMMmepusaunn), NosiydeHne n npuMeHeHue.

AnkagueHbl: 0ytagneHn-1,3 n metunbytaguneH-1,3: CTpoeHne, BaxHenwune
XUMUYECKME CBOMCTBA (peakumsa nonumepusaumm). NonyyeHme CUHTETUYECKOrO
Kayyyka U pesuHbl.

AnKuHbI: cocTaB W OCOBEHHOCTU CTPOEHUS, TOMOSIOTMYECKU psaa.
AueTuneH — TnpocTerwnn npeacraBuTenb arnkuHOB: COCTaB, CTPOEHUe,
domsnyeckme n XMMUYeckmne cBOWUCTBa (peakuum rmapupoBaHus,
ranioreHnpoBaHus, rmapaTtaunmn, ropeHns), nonyyvyeHme n NPUMeHeHme.

ApeHbl. beH3on: coctaB, cTpoeHne, PU3N4ECKNEe N XMMUYECKUE CBOMCTBA
(peakuuun ranoreHNpPoBaHUsS U HUTPOBAHUS), NONYYEHNE U NPUMEHEHne. Tonyon:
cocmas, cmpoeHue, u3udyeckue U Xumu4deckue ceolicmea (peakuuu
2aslo2eHuUpo8aHuUs U HUMPOBaHUsi), rnosiydeHue U rpumeHeHue. TOKCUYHOCTb
apeHoB. [eHeTnyeckas CBA3b MexXay yrnesogopodamMu, NpUHaanexawmmm K
pasfnnYHbIM Kraccam.

[MpupogHble WUCTOYHWMKKM yrnesBogoponoB. [pupoaHbIM ra3 M NonyTHble
HedTsaHble rasbl. HedTb 1 e€ npoucxoxgeHne. Cnocobbl nepepaboTkn HedPTK:
neperoHKa, KpekuHr (TepMuYecKkuun, KaTanuTudeckun), nuponus. [lpoaykThl
nepepaboTkn HePTN, X NPUMEHEHME B NPOMbILLIIEHHOCTN N B ObITY. KaMeHHbIN
yrofib U NPOAYKThI ero nepepaboTKu.



OKCNepuMeHTarbHble MeTodbl M3Yy4YeHUs BEeLeCTB U WX NpeBpalleHui:
O3HaKomreHne ¢ obpasuamu nnacTMacc, KayydykoB WM Pe3uHbl, KOSnekuun
«Hedptb» 1 «Yronb», MoOenuUpoBaHME  MOSEKyn  YrneBo4oOpoadoB U
ranoreHonpou3BOdHbLIX, MNPOBedeHue npakTnyeckon paboTtbl:  nonyveHue
aTUeHa n n3y4yeHune ero CBOMCTB.

PacuéTHble 3agayn.

BbluMCneHns no ypaBHEHUIO XUMUYECKOW peakuum (mMaccbl, 0b6bEma,
KONnuyecTtBa MCXOAHOro BeLLeCTBa Un Npoaykra peakumm rno U3BeCcTHbIM Macce,
00BEMY, KONMYECTBY OAHOMO N3 NCXOAHbIX BELLECTB UM NPOAYKTOB peakLmm).

Kucnopopacopepxauime opraHmyeckme coeanHeHus

MpegenbHble ogHoaTOMHblE CnUpPTbl. MeTaHoN M 3TaHOM: CTpPOeHue,
du3myeckne n XMMMYeckne CBOMCTBA (peakuuMuM C akTUBHbIMW MeTasnsiamu,
ranioreHoBogopodamMn, ropeHue), npumMeHeHue. BogopoaHble CBA3U  MexXay
Morekynamu cnupToB. [lencTBMe MeTaHosia U 3TaHoa Ha OpraHM3M YyernoBeka.

MHOroaToMHble  COUPTbl.  JTUSEHINIMKONb U MUUEPUH:  CTPOEHMe,
dusmyeckne u XMMUYeckne CBOWCTBa (B3aMMOAEWNCTBME CO  LUENOYHbIMU
MeTannamu, Ka4eCTBeHHasl peakuusi Ha MHOroaToMHble cnupTbl). [encrTeme Ha
opraHu3m yenoseka. [lpumeHeHne rmuuepuHa u 3TUNEHIMNKONS.

deHoNn: CTpoeHWe MorneKkyrnbl, (U3MYEecKne U XUMUYECKNe CBOWCTBA.
TokcnyHoCTb peHona. NpumeHeHne cdeHona.

Anbgermaobl U Kemodbl. dopmanbgervg, auetanbierva:  CTpoeHue,
dun3myeckne n xmMmyeckne CBOMCTBA (peakumm OKUCIIEHUA U BOCCTaHOBMEHMS,
Ka4yeCTBEHHbIE peakuunn), NnosiydeHne n npuMmeHeHne.

OOHOOCHOBHbIE MpefenbHble  KapboHOoBble KUCMOTbl. MypaBbuHaa u
YKCYCHasi KACMOTbl: CTPOEHNEe, M3N4eCcKne n XMMnYeckme cBoncTea (CBOMCTBA,
obwmne pgnsg  kmacca  KUACMOT, peakuus  aTtepudukaumu), norydeHune wu
npumMmeHeHne. CTeapnHoBasa 1 OfIEMHOBAsA KACMOTbI Kak NpeacTtaBUTENU BbICLLMX
KapOOHOBbIX KACNOT. Mbina Kak conu BbICLINX KapBOHOBbLIX KACIIOT, UX MotoLee
JencTeme.

CnoxHble adgumpbl Kak Mpoun3BogHble KapOOHOBbIX KucnoT. [wmaponus
CNOXHbIX  3admpoB. XKupbl. [uvgponus  xupoB. [lpuMeHeHne  XMPOB.
Buonornyeckas posib X1pos.

YrneBogbl: coctaB, kKnaccudukauma — yrneeBogoB  (MOHO-,  Ou- U
nonucaxapuabl). [MoKo3a — NPoOCTeNLLNA MOHOCaxapua: 0COBEHHOCTU CTPOEHUS
MONeKynbl, uU3N4YECKME WU XUMWUYECKME CBOWCTBA (B3aMMOAEWNCTBME C
rmgpokcungom meau(ll), okmcneHne ammmadHblM pactBopoM okcuaa cepebpa(l),
BOCCTaHOBIIEHNE, BpPOXEHMEe rNIoKO3bl), HaXoXaeHne B npupoae, NpUMeHeHue,
Buonornyeckas ponb. PoTocmHTE3. PpPyKTO3a Kak N30OMEP rMOKO3bI.

Kpaxman un uenntonosa kak npupogHble nonumepsl. CTpoeHne kpaxmarna u
uennonosbl. dusnyeckne u XMMUYECKMe CBOWMCTBA Kpaxmana (rmgponus,
KayeCTBEHHasi peakuusi ¢ nogom).

OKcnepuMmeHTanbHble MeToAbl M3YyYeHUS BelecTB U WX NpeBpalleHUi:
nposegeHune, HabnwgeHne U onucaHne OEeMOHCTPALMOHHBIX OMbITOB: rOPeHue
CMMPTOB, Ka4yeCTBEHHble peakuun OAHOATOMHbIX CNUPTOB (OKUCNEeHMe aTaHona
okcmgom megu(ll)), MHoroaToOMHbIX CAMPTOB (B3aUMOAEWCTBUE rNUUEpPUHa C
rmgpokcuagom  megu(ll)), anbgerngoB (OKMUCNEHME aMMUaYHbIM  PacTBOPOM
okcnpa cepebpa(l) n rmgpokcugom meau(ll), BsammopgencTeme kpaxmana c




noLom), nNpoBedeHWe MpakTUYeckon paboTbl: CBOMCTBA pacTBopa YKCYCHOW
KMCNOTbI.

PacuyéTHble 3agaun.

BbluMcneHns no ypaBHEHUIO XUMUYECKOW peakuum (mMaccbl, 0b6bEma,
KONnuyecTtBa MCXOAHOro BeLLeCcTBa Un Npoaykra peakumm rno U3BeCcTHbIM Macce,
00BEMY, KONMYECTBY OAHOMO N3 NCXOAHbIX BELLECTB UM NPOAYKTOB peakLumm).

AsoTcoaepxalumne opraHn4eckme CoeanHeHus.

AMMUHOKMCIIOTBI Kak amdOoTepHble opraHnyeckne coegmHeHnsa. dusmnyeckune
N XMMUYEeCKMe CBOMCTBA aMWHOKUCNOT (Ha npumepe rnuumHa). brnonormnyeckoe
3HayeHne ammHokmMcnoT. MenTuabl.

Benkn kak npupoaHble BbICOKOMOSMEKYNSPHbIE coeaAuHeHus. [lepBuyHas,
BTOPUYHAA W TpeTuyHasa CTpykTypa ©6enkoB. Xumuyeckne cBoncTBa OENKoB:
rmaponua, geHaTypauusi, Ka4eCTBEHHbIE peakumm Ha Benku.

OKcnepuMmeHTanbHble MeToAbl M3YyYeHUS BELECTB U UX NpeBpaLLEHUI:
HabngeHne N onucaHue AeMOHCTPAUWOHHBIX ONbITOB: AeHaTypauus Oenkos
npw HarpeBaHuK, LUBeTHblE peakunn 6enKkos.

BbicokomoneKkynspHblie coeAnHeHUsA

OCHOBHbIE MOHATUA XMMUN BbICOKOMOSEKYIISIPHBIX COeANHEHUIA: MOHOMED,
noniMMmep,  CTPYKTYpHOe  3BEHO, CTeneHb  NnonuMmepusaumn,  cpeaHsas
MonekynapHas macca. OCHOBHble MeTOoObl CUHTE3a BbICOKOMOSIEKYNAPHbIX
COeaVHEHN — NoAMMepU3aumns 1 NONNKOHAEHCAUNS.

JKcnepumeHTanbHble MeToAbl U3Yy4YeHUA BewecTB M UX npeBpalieHuit:
O3HakoMIieHne ¢ obpasuamMm NPUPOAHbLIX N UCKYCCTBEHHbIX BOSTIOKOH, nracTtmacc,
Kay4yKOB.

MexnpeamMeTHble CBA3M.

Peanunsauus mexnpegMeTHbIX CBA3EN Npu N3y4eHUU OpraHNyYeckom XMMum
B 10 kracce ocyLwlecTBsSeTCa Yyepes3 MUCMNosib30BaHMe Kak 0bLMX eCTeCTBEHHO-
HaY4YHbIX MOHATUN, TaK U MOHATUN, ABNSAIOWMXCA CUCTEMHLIMU AN OTAENbHbIX
npegmMeToB eCTECTBEHHO-HAY4YHOro LMKna.

O6wune ecTeCTBEHHO-Hay4YHble MOHATUSA: HABMEHMe, HayvHblh  oakT,
rmnoTesa, 3akoH, Teopus, aHanua, CUHTEe3, Knaccudukauums, NepuoamnyHOCTb,
HabnogeHne, 3MepeHne, AKCNEPUMEHT, MOAENTMPOBAHME.

dusnka: wmartepus, SHeprusi, Macca, aToMm, ONEeKTPOH, Morekyna,
9HepreTMYecKnn ypoBeHb, BeLLecTBO, Teno, OO6bLEM, arperaTtHOe COCTOsiHME
BeLLeCcTBa, (hnsndeckme BENNYNHbI U eANHULIBbI X U3MEPEHMS.

Buonorusa: knetka, opraHum3am, duocdepa, obMeH BeLLeCTB B OpraHu3Mme,
OoTOCUHTE3, OMONOrMyeckn akTMBHble BellecTBa (6enku, yrneBoabl, XuUpbl,
depMeHTHI).

"eorpadus: MMHepansbl, rOPHbLIE NOPOAbI, NOME3HbIE UCKONaeMble, TOMNSMBO,
pecypchbl.

TexHonorusi: nuweBble NPOAYKTbl, OCHOBbI pauMOHANbLHOrO MUTaHUS,
MOLLINEe CpeaCTBa, JIeKapCTBEHHbIE N KOCMETUYECKNe rnpenapaTtbl, MaTepuansl
N3 UCKYCCTBEHHbIX N CUHTETUYECKMNX BOSTOKOH.

11 KINNACC

ObLWAA W HEOPITAHUYECKAA XUMUA



TeopeTnyeckme OCHOBbI XUMUN

XuMunyecknin anemeHT. ATom. Agpo artoma, Ku30TOoNbl. JNIEKTPOHHAas
obonoyka. QHepreTnyeckme ypoBHU, NoLypPOBHU. ATOMHble opbuTanu, s-, p-, d-
anemeHTbl. OcobeHHOCTM pacnpeaeneHns 3neKTpoHOB No opbutansam B atomax
9/IEMEHTOB NepPBbIX YETbIPEX NEPNOSO0B. DNEKTPOHHAA KOHUrypauna aToMoB.

Meproanyecknn 3akoH n lNepmnoanyeckasi cUCTEMa XMMUYECKNX INIEMEHTOB
O. V. MengeneeBa. CBA3b nepnognveckoro 3akoHa u lNeprnognyeckon cmctemsl
xummnyeckux anemeHtoB 1. 1. Mengeneesa ¢ cOBpeMEHHOW TEOpPUEN CTPOEHUS
aToMOB. 3aKOHOMEPHOCTU W3MEHEHUA CBOWCTB XUMUYECKMX OFIEMEHTOB WU
obpasyemblX MMM MPOCTbIX U CNOXHbIX BELWEeCcTB MO rpynnamMm M nepuoaam.
3Ha4yeHne Nepmoanyeckoro 3akoHa B pa3BuUTUN HaYKMU.

CTtpoeHue BewecTtBa. Xummdeckada cCBsA3b. Buabl xmmmdeckonm CBA3U
(koBaneHTHas HenonsipHasi U NonsipHasi, MOHHas, MeTannmyeckada). MexaHn3mbl
obpa3oBaHMs KOBaneHTHOM XUMUYECKOM CBA3M (OOMEHHbIN U JOHOPHO-
akuenTopHbln). BogopoaHas cBA3b. BaneHTHOCTb. ONeKTpooTpuuaTenbHOCTb.
CteneHb okucneHmst. IoHbl: KaTUOHbI U @aHUOHBI.

BewectBa MONEKYNsApPHOrO WM HEMOMEKYNSPHOIO CTPOEHus. 3akoH
NMOCTOSIHCTBaA  COCTaBa  BewecTBa. UMbl  KPUCTANSIMYECKUX  PELUETOK.
3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMA KPUCTaNINYECKON PELLETKMN.

[MoHATMe O gucnepcHbiXx cuctemax. VICTUHHbIE M KONNMOWAHbIE PacTBOPLI.
MaccoBas fons BelecTBa B pacTBope.

Knaccudumkauyus HeopraHn4ecKmnx COeMHEHNN. HomeHknaTypa
HeopraHM4yecknx BewecTB. [eHeTudeckasi CBSA3b HeOopraHM4yeckux BeLLeCTB,
NpUHaaneXxalnx K pasnuyHbiM Kraccam.

Xummnyeckaa  peakumsa. Knaccudumkaumsa  XMMUYECKMX  peakumin B
HeopraHM4yeckon M OpraHNYeckom XMMUU. 3aKOH COXPaHEeHUs MacCbl BeLLeCTB,
3aKOH COXPaHEHUs U NPEBpPALLEHUS SHEPTUM MPU XUMUYECKUX PeaKLUSIX.

CKopocCTb peakuuu, eé 3aBMCUMOCTb OT pasnnyHbix paktopoB. ObpaTumMble
peakumMn. Xumundeckoe pasBHoBecue. DakTopbl, BIMAKOWME Ha COCTOSAHUE
XumMmunyeckoro pasHosecus. MNMpuHuun Jle WaTtenbe.

anekTponutuyeckaa guccoumnaums. CunbHble M cnabble 3NeKTPOnUThI.
Cpena BOOHbIX pacTBOPOB BELLECTB: KMUCMasi, HenTparbHas, WenoyHas.

OKMCNUTENBHO-BOCCTAHOBUTENBHbBIE peakuun.

OKcnepuMmeHTanbHble MeToAbl M3YYEeHUS BELECTB U UX NpeBpaLLEHUI:
AeMoHcTpaunsa Tabnuy «lNepuognyeckas cuctema xmmmyecknx anemeHTos [. U.
MeHgeneesa», nsdyvyeHne mopenen Kpuctanmyeckux pelleTok, HabnwoageHne u
onucaHue [OEeMOHCTPAUMOHHbIX W NabopaTopHbIX ONbITOB  (pasfoXeHue
nepokcmga BOOOpPOAA B MNPUCYTCTBMM KaTanuaaTopa, onpenerneHue cpenbl
pacTBOPOB BeELLECTB C MMOMOLWbLI YHUBEPCANbLHOMO WHAMKATOPA, peakuuu
MOHHOro obMeHa), npoBedeHne MnpakTuyeckon paboTbl «BnusiHME pasnUYHbIX
(haKkTOpPOB Ha CKOPOCTb XMMUYECKOM peaKkLmnmy.

PacuéTHble 3agaun.

PacyéTel NO ypaBHEHMSM XUMMWYECKMX peakunun, B TOM 4ucne
TEPMOXUMUYECKNE pacCHETbl, pacY€Tbl C UCMONb30BAHMEM MOHATUS «MaccoBas
[O0s1S BeLwecTsa.

HeopraHunyeckas xmmus



Hemetannbl. [lonoxeHne HemeTansioB B [lepunognyeckon cucteme
xummnyeckux anementoB [. N. MeHngeneesa n 0co6e€HHOCTU CTPOEHUS aTOMOB.
dunsnyeckne cBOWCTBaA HeMeTannoB. AnNNoTponus HemeTansnoB (Ha npumepe
Kncnopoga, cepsbl, doocdopa n yrnepoaa).

XnMnyeckne CBOMCTBA BaXKHEWLUMX HEMeTassoB (ranoreHoB, cepbl, a3oTa,
doccopa, yrmepoga U KPEMHUA) W UX  coednHeHun  (OKCMOoB,
KncnopogconepKalmx KMcrnoT, BO4OPOAHbIX COEAUHEHWI).

[MpyMeHeHne BaXXHENLINX HEMETarnIoB U NX COeOUHEHUN.

MeTtannel. [NonoxeHne metannos B lNepuoanyeckon cucteMe XMMmMYeCcKnx
anemeHToB [1. 1. Menaeneesa. OCOBEHHOCTM CTPOEHUSA SNEKTPOHHBIX 060NoYEK
atomoB MeTannoB. O6buwue dusndeckne cBonctea wMeTannos. Cnnasbl
MEeTasnsoB. INEKTPOXUMUYECKNIN PSS HANPSXKEHNA MeTanoBs.

XUMmMYeckne CBOMCTBA BaXKHEWLLIUX MeTasnnoB (HaTpun, Kamnuim, KanbLuin,
MarHuin, antoMUHUIA, LMHK, XPOM, XXene3o, Mefb) U UX COEAUHEHWUN.

O6wwme cnocobbl nonyydeHns metannos. [lpumeHeHne MeTannoB B BbITY n
TEXHUKE.

OKcnepMMmeHTanbHble MeToAbl U3YyYeHUS BELECTB U UX NpeBpaLLEHUI:
nayyeHme konnekuum «Metannbl 1 cnnaebl», 06pa3LOB HEMETANNOB, PELLUEHNE
aKCrnepuMeHTanbHbIX 3agad, HabngeHne U onncaHne OeMOHCTPAUMOHHbBIX U
nabopaTopHbIX ONbITOB (B3anMoAenCTBUE rmapokcmaa antoMUHUS C pacTBopamm
KMCNOT U WernoYven, KadeCcTBEHHbIE peakumm Ha KaTUOHbI METarnsoB).

PacuéTHble 3apgayn.

PacuyéTtbl macchl BellecTBa Unn obbEma rasoB No U3BECTHOMY KOSIMYECTBY
BelllecTBa, Macce unm obbLEMY OOHOrO M3 y4acTBYHOLMX B peakuun BeLecTs,
pacyéTbl mMaccbl (06bEMa, KonmMyecTBa BewecTBa) MNPOAYKTOB peakuuu, ecnmu
OAHO 13 BELWECTB MMEET NMPUMECH.

XMUA N XKU3Hb

Pornb xvmmum B 06eCnevYeHnn 3KONOrmM4eckom, 3HEPreTUHYECKoOn U NULLEBON
BGe3onacHOCTK, pasBUTUM MeauuuHbl. TMOHATHME O Hay4yHbIX MeToAdax MO3HaHWUS
BELLECTB U XMMUYECKUX PeaKLn.

MpeactaBneHns 06 oBWMX HaAyYHbIX MAPUHUMMIAX  NPOMbILLSIEHHOIO
NoNy4YEeHNsA BaXKHENLLNX BELLECTB.

Uenosek B MUpe BeWECTB M MaTepuanoB: BaXHeuwme CTpouUTerbHble
Martepuarnbl, KOHCTPYKUWOHHble MaTepuarnbl, Kpacku, CTeKrno, Kepamuka,
Martepwuarnbl Ans 3NeKTPOHUKN, HaHOMaTepuanbl, OpraHMYeckne N MMHeparnbHble
yaobpeHus.

XuMunsi 1 300pOBbE YerioBeka: npaBusia UCNOSb30BaHUS NeKapCTBEHHbIX
npenapaTtoB, npaBuna 6e30MacHOro WUCNONb30BaHUA MnpenapaToB ObITOBOWM
XUMUN B NOBCEAHEBHOM XXN3HM.

MexnpeamMeTHble CBA3M.

Peanunszaums mMexnpegMeTHbIX CBi3eM Mpu u3yvyeHun obwen wu
HeopraHnyeckon xmmum B 11 Knacce ocyLecTBAgeTCs Yepes NUCMonb3oBaHne Kak
obLWNX ecTecTBEHHO-HAyYHbIX TMOHATUA, TaK W MOHATUA, ABNSAOLLMXCS
CUCTEMHbBIMU OS151 OTAENbHbIX NPEeAMETOB €CTECTBEHHO-HAY4YHOro LuKna.

O6Lwune ecTecTBEHHO-HAy4YHblE MOHATUNA: HaY4YHbIA GOaKT, rMNOTe3a, 3aKOH,
Teopus, aHanua, CuHTe3, Knaccudukauus, nepuoguyHoCTb, HabnwaeHue,
9KCMEPUMEHT, MOaenNupoBaHue, n3aMepeHune, siBrieHne.



dusmka: maTepusi, SHeprus, Mmacca, aTom, 3NEeKTPOH, NPOTOH, HEUTPOH, UOH,
N30TOMN, PaaMOaKTUBHOCTb, MOIEKyra, 3HEepreTUYeckuin YpOBEHb, BELLECTBO,
Teno, obbEM, arperatHoe COCTOSIHWME BeLlecTBa, (OU3NYECKME BENUYUHBLI U
eaNHULbl X N3MEPEHUS], CKOPOCTb.

Buonorua: kneTtka, opraHuMam, 3kocuctema, 6uocdepa, Makpo- U
MUKPO3NEMEHTbI, BUTaMMWHbI, OOMEH BELLECTB B OpraHu3me.

eorpadusi: MMHeparbl, ropHble NOPOAbl, NOMNe3HbIE UCKOMNaeMble, TONMUBO,
pecypchbl.

TexHonorns: xummyeckasi NPOMbILLNEHHOCTb, MeTannyprusl, NPou3BoACTBO
CTPOUTENbHbLIX MaTepuanoB, CEeNbCKOXO3SWCTBEHHOE MPOM3BOACTBO, MNULLEBast
NPOMBILLNIEHHOCTb, apMaleBTUYeckass MNPOMbILINEHHOCTb, MNPOU3BOACTBO
KOCMETUYECKUX npenapaToB, MNPOU3BOACTBO KOHCTPYKLMOHHbIX MaTepuarnos,
3NEKTPOHHAS MPOMbILLNEHHOCTb, HAHOTEXHOMOMUN.



NNAHNPYEMbBIE PE3YIIbTATBI OCBOEHUA NMPOIMPAMMbBI MO XMW HA
BEA30BOM YPOBHE CPEAHENO OBLEINO OBPA3SOBAHUA

JINYHOCTHbIE PE3YJIbTATbI

®roC COO ycraHaBnuBaeT TpeboBaHUA K pesynbTaTaM OCBOEHUSA
obyvalowmmmuca nporpamm cpegHero obuwero obpasoBaHUs  (JIMHHOCTHbLIM,
MeTanpegMeTHbIM U NpegMeTHbIM). Hay4yHO-meToaudeckorM OCHOBOW  Ans
pa3paboTKkn NnaHMpyeMblX pe3ynbTaTOB OCBOEHUSI NpOorpamMm cpegHero oduiero
obpa3soBaHus ABMSETCA CUCTEMHO-AEATENTbHOCTHbBIN NOAXOL.

B cooTBETCTBUM C CUCTEMHO-AEATENBbHOCTHLIM MOAXOAOM B CTPYKType
NIMYHOCTHbIX pe3ynbTaTOB OCBOEHUS npeameTta «XMMusa» Ha ypOBHE cpedHero
obuiero obpasoBaHusa BblAeNEHbI Crieayowme cocTaBnstowme:

OCO3HaHMe O0byvyalLMMUCA POCCUNCKON TPaKaAaHCKOM WOEHTUYHOCTU —
rOTOBHOCTU K CaAMOpPa3BUTUIO, CAMOCTOSATENBLHOCTU N1 CaMOONPeaeneHuIo;

Hanuyne MoTMBaLMM K OBYYEHMIO;

LueneHanpaBrieHHOE pasBUTUE BHYTPEHHUX YOEXOAEeHUW JNMUYHOCTU Ha
OCHOBE KITHOYEBbLIX LLEHHOCTEN U UCTOPUYECKNX Tpaamunin 6a3oBon Haykn XUMUK;

rOTOBHOCTb M CNOCOBHOCTb OBy4varLlmMxcs PyKOBOLCTBOBATbLCA B CBOEM
AEATENbHOCTN LLEHHOCTHO-CMbICIIOBBIMU YCTAaHOBKaMK, MPUCYLLUMU LeNOCTHON
CUCTEME XMMMYECKOro obpa3oBaHus;

HanMymMe NPaBOCO3HAHUS IKOSTOMMYECKON KySbTypbl U CNOCOBHOCTN CTaBUTb
Lenn N CTPOUTb KU3HEHHbIE NMaHbI.

JInyHOCTHLIE pe3ynbTaTbl OCBOEHUS NpeameTa «XuMuss» OOCTUrarTCcs B
eavHcTBe Yy4eOHOM W BOCNUTATENbHOW AOEATENbHOCTM B COOTBETCTBUM C
rYMaHUCTUYECKMMM, COLMOKYNbTYPHBIMWU, OYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMM
U vgeanaMmm POCCUNUCKOro rpaxgaHckoro obuiectsa, NpUHATbIMKM B obuiectse
HOpMamMM M NpaBunamMu  MNOBEAEHUS, CNOCOOCTBYHOLWMMKM  MNpoueccam
CaMOmno3HaHusl, camMopasBUTUSI W HPABCTBEHHOIO CTaAHOBMEHUSI JFIMYHOCTU
oby4atoLmxcs.

JInyHOCTHbLIE pe3ynbTaTbl OCBOEHUS npeaMeTa  «XUMusi»  OTpaxatoT
C(hOpMUPOBAHHOCTL OMbiTa MNO3HaBaTENIbHONM WU MPaKTUYEeCKON LOeATeNIbHOCTU
oby4atoLmxcs no peanmsaunm NPUHATLIX B 06LLECTBE LLEHHOCTEN, B TOM Yucne B
yacTu:

1) rpaxxgaHCKOro BOCNUTaHUs:

OCO3HaHMs  OOy4alLlMMUCA  CBOMX  KOHCTUTYLMOHHbIX  NpaB W
00653aHHOCTEN, YBAXXEHUS K 3aKOHY W NPaBONOPSAKY;

npeacTaBneHNa O couMmanbHbIX HOPMax W npasuiax MEXIUYHOCTHbIX
OTHOLLEHUI B KOJNEKTUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOW [OEATENbHOCTU NpU Cco3gaHumn
y4yeOHbIX MPOEKTOB, peLleHnn y4ebHbIX U No3HaBaTeNbHbIX 3a4ad, BbIMOSIHEHUN
XUMUNYECKNX IKCMEPUMEHTOB;

CMoCoBGHOCTM MNOHMMAaTb W MNPUHUMATb MOTMBbLI, HAMEPEHUs, JOTUKY W
aprymeHTbl Apyrux Npy aHanuae pasrnmyHbiX BUOOB y4eOHOW AeATENbHOCTY;

2) naTpMOTUYECKOro BOCNUTAHUA:

LEHHOCTHOrO OTHOLWIEHNA K WUCTOPUYECKOMY W Hay4YHOMY Hacneguio
OTEYECTBEHHOW XUMUU;



yBaXXeHUs1 K npoLueccy TBopyecTBa B obnactm Teopum U NpakTUHECKOro
NPUMEHEHUS XMMUK, OCO3HAHUSA TOrO, YTO AOCTMXKEHUA HAyKU €CTb pesynbTar
ANUTENbHbIX  HabGMOOEHUN, KPOMOTMMBLIX 3KCNEPMMEHTaNbHbIX MOWUCKOB,
NMOCTOSIHHOIO TpyAa YYEHbIX U MPAKTUKOB,;

WHTEpeca M no3HaBaTesflbHbIX MOTMBOB B MOMYYEHUM W MOCNeayloLem
aHanuse  uMHgopmMauum O  NepenoBbiX  OOCTUMXKEHUSAX  COBPEMEHHOM
OTEeYEeCTBEHHOW XUMWUMU;

3) AYXOBHO-HPABCTBEHHOIo BOCNUTAaHUA:

HPaBCTBEHHOIO CO3HAHUS, 3TUMECKOrO NOBEAEHUS;

CMOCOOHOCTM  OUEeHMBaTb CUTyauuW, CBS3a@HHblIE C  XUMUYECKUMU
ABMEHNAMMU, N NPUHMMATb OCO3HAHHbIE PELLUEHUS, OPUEHTUPYHACHL HA MOParibHO-
HPaBCTBEHHbIE HOPMbI N LEHHOCTY;

rOTOBHOCTW OLlEHMBATb CBOE MOBELEHME U MOCTYMKA CBOUX TOBAPULLEN C
No3MLUNA HPABCTBEHHLIX U MPaBOBbIX HOPM W OCO3HaHWE MOCNeaCTBUMA 3TUX
NOCTYMKOB;

4) choopMnpoBaHMA KYyNbTypbl 340POBbA:

NMOHUMAHUSA LIEHHOCTEM 340pOoBOro M 0GesonacHoro obpasa  Ku3Hw,
HEeobXO4MMOCTN OTBETCTBEHHOIO OTHOLLEHUSA K COBCTBEHHOMY (PU3MYECKOMY U
NCUXNYECKOMY 30POBbIO;

cobnogeHns npasun Ge3onacHoro obpalieHus ¢ BewecTBamun B ObITy,
NoBCEOHEBHOM XU3HWN U B TPYAOBOM OEATESNBbHOCTY;

MOHUMAHUSA LEHHOCTM MNpaBui  WUHAMBMAOYANIbHOrO W KOMMEKTUBHOIO
Ges3onacHoro NnoBeAeHust B CUTyauusx, yrpoxarLmx 340p0OBbI0 U XKU3HW NoAEN;

OCO3HaHMWs MOCNEeACTBMA N HENPUATUS BPeOHbIX NpuBblveK (YynoTpebneHus
ankorons, HAPKOTMKOB, KYPEHUS);

5) TpyaoBOro BOCNUTaHUA:

KOMMYHUKaQTUBHOW  KOMMETEHTHOCTM B  y4yebHO-uccriegoBaTenbCKOn
OEeATenbHOCTN, OOWECTBEHHO MOME3HOW, TBOPYECKOM W Apyrux Buaax
NEATENbHOCTY;

YCTAaHOBKM Ha aKTMBHOE Yy4yacTue B peLlleHUU MpakTU4eckux 3anad
coumnanbHOM HanpaBfEHHOCTM (B paMKax CBOEro Knacca, LKOSbI);

NMHTepeca K NPaKTU4YECKOMY U3yYeHUo Npodeccuin pasnnyHoro poga, B ToM
4Yncne Ha OCHOBE NMPMMEHEHUS NPeaMeTHbIX 3HAHUIN MO XUMUN;

yBaXXeHUs K Tpyay, Nogam Tpyda u pesyrnbTatam TpygoBOM OeATENbHOCTY;

FOTOBHOCTWU K OCO3HAHHOMY BbIOOpY WHOMBMAYaANbHOW TpaekTopuu
obpasoBaHus, Oyayuwien npodeccnun n peanu3aumn COOCTBEHHbBIX XU3HEHHbIX
NMaHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CNOCOBHOCTEN K XUMUU, MHTEPECOB U
noTpebHocTen obLecTBa;

6) akonornyeckoro BOCNUTaHUA:

9KONOrMYeckn LenecoodbpasHoOro OTHOLWEHUS K Npupode, Kak WUCTOYHUKY
CYLLLECTBOBAHUS XXMU3HN Ha 3emre;

NOHUMaHUA rrnobanbHOro Xxapakrtepa 39KOMNorMyecknx npobnem, BRUSHUSA
9KOHOMMYECKMX NPOLLECCOB Ha COCTOSIHME NPUPOAHOWN U coumnanbHOW cpeapl;

OCO3HaHUSAA HEeoOXOAMMOCTU WCMONb30BaHUS [OOCTMXKEHUA XUMUKU AONS
peLleHns BONPOCOB paLMOHanbHOro Npupoaonosib30BaHus;



aKTUBHOITO  HENpuATUA  OENCTBUA, MPUHOCALLUMX Bped  OKpyXatoLlen
NPUPOOHON cpefe, YMEHUSA MPOrHo3MpoBaTb HebnaronpuaTHbIE 3KONOrMyeckme
nocrneacTsuna NpeanpuHMMaemMblx 4ENCTBUA N NpeJoTepallaTth uXx;

HaNU4na pasBUTOro 3KONOMMYECKOrO MbILLMEHNS, SKONMOMMYECKOM KynbTypbl,
onbiTa AEATENBHOCTH 9KOMorn4yeckom HanpaBreHHOCTH, yMeHUs
PYyKOBOACTBOBATbCA MMM B MO3HABaTENbHOW, KOMMYHUKATUBHOW N COLMANbHON
NpakTuke, CMNOCOBGHOCTM W YMEHUS akTUMBHO MPOTMBOCTOSATb WMOEOoNornm
xemogobuu;

7) LEHHOCTN Hay4HOro NOo3HaHusA:

chOpPMUPOBAHHOCTN MUPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKU U OBLLLECTBEHHOW NPAKTUKM,;

MOHUMAHUA CNEeUNUKA XUMUN KaK HayKu, OCO3HaHUs €€ ponv B
opMMPOBaAHMM PaALMOHANIBHOIO HAYYHOrO MbILUMEHNS, CO34aHMM LIESTOCTHOrO
npeacTtasrieHnst 06 OKpyxaroLweM Mupe Kak 0 eUHCTBE Npupoabl 1 Yyeroseka, B
MO3HAHUN MPUPOAHbIX 3aKOHOMEPHOCTEM W pelleHun npobrem coxpaHeHus
NPUPOAHOro paBHOBECUS;

yb6exxgéHHOCTM B  0COBOM  3HAYMMOCTU XMMUM ONS  COBPEMEHHOW
uMBMNMU3aUMN: B €€ TYMaHUCTMYECKOM HanpaBfeHHOCTU W BaXHOW poSnivn B
co3gaHnm HoBow ©asbl MaTepuanbHOW KynbTypbl, peleHnn rrnodanbHbIX
npobnemMm ycToM4MBOro pasBUTUSA YenoBeYecTBa — CbIPbEBOWN, SHEPreTUYECKOMN,
NULLLEBOM N 3Konornyeckon 6esonacHocTn, B pasBuTMn MeanuunHbl, obecnevyeHmm
YCIOBUWN YCMELLUHOro TpyAa U 3KONOrnM4yeckn KoMGOPTHOM XU3HWN KaXXOoro YrieHa
obLecTBa;

€CTeCTBEHHO-HAYy4YHOM [PaMOTHOCTU: MOHUMaHUA CYLWHOCTU MeTOA0B
NO3HaHWS, UCMNONb3yEeMbIX B €CTECTBEHHbIX HaykaX, COCOOHOCTN MCNOSb3oBaThb
nonyyaemMble 3HaHUS ONs aHanmM3a U 06bACHEHUS ABNEHUIN OKpYXKatoLwero mmpa
M  NPOUCXOAAWMX B HEM M3MEHEHWN, yMeHuss pfenatb 0OOCHOBaHHbIE
3aKSIOYEHUST Ha OCHOBE Hay4HbIX (PaKTOB U UMEIOLMXCH AaHHbIX C Lenbto
nonyyYeHns 4OCTOBEPHbIX BbIBOAOB,

CMOCOOHOCTM CaMOCTOSATENBHO WCMNOMb30BaTh XUMUYECKME 3HaHuUS Onsd
pelueHnst npobnem B peanbHbIX XXNM3HEHHbIX CUTYaUUsX;

NHTEepeca K NO3HAHWUIO U UccreaoBaTenbCKo AeATeNbHOCTY;

rOTOBHOCTM W CMOCOBHOCTM K  HenpepbiBHOMY 0Opas3oBaHuiO U
camMoobpa3oBaHUIO, K aKTMBHOMY MOMYYEHUO HOBbIX 3HAHUA MO XUMUK B
COOTBETCTBUM C XKU3HEHHbIMU NOTPEOHOCTAMY;

WHTepeca K  ocobeHHOCTAM  Tpyga B pasfuMyHbIX  chepax
npodeccruoHanbHON AeATENbHOCTN.

METANPEOMETHbIE PE3YJIbTATbI

MeTanpeaMeTHble pe3yrbTaTbl OCBOEHUS y4ebHOro npeameTta « Xumusi» Ha
ypoBHe cpeaHero o6Liero o6pasoBaHns BKITHOYaLOT:

3HauuMble  Ons OPMMPOBAHUS  MWUPOBO33pPEHUs  ODy4vatoLmnxcs
mMexaucuunivHapHble (MexnpeaMeTHble) obLLeHay4Hble NOHATUS, oTpaxatoLue
LIeNOCTHOCTb Hay4YHOW KapTMHbI MUpa U cheunudpuky MeToO4oB MO3HaHMS,
MCNONb3yEMbIX B €CTECTBEHHbIX Haykax (maTepusi, BeELLEeCTBO, 3Heprus,
sIBNeHne, Mpouecc, CWUCTeMa, HayyHbld  akT, NpuMHUMMA,  FMnoTesa,



3aKOHOMEPHOCTb, 3aKOH, Teopud, uccrnegoBaHwe, HabniogeHve, u3MepeHwue,
9KCNEepUMEHT 1 apyrue);
yHUBepcarnbHble yyebHble AenCcTBUA (Mo3HaBaTelbHble, KOMMYHUKATUBHbIE,

perynaTuBHbIE), obecneunBatomne dopmMmupoBaHmne YHKLUMOHANBHOW
rPaMoOTHOCTU N CoLManbHOM KOMMNETEHUUM 0byyatoLmnxes;
CMOCOBHOCTL oby4atoLmxcs ncnonb3oBaThb OCBOEHHbIE

MeXOMCUMNINHapHbIE, MMPOBO33PEHYECKNE 3HAHUSA N YHMBEpPCAlbHbIE Y4eOHble
AENCTBUS B MO3HaABaATESNTbHOW U COLManbHOW NpakTUKe.

MeTanpeameTHble pes3ynbTaTbl OTpaXalT OBMageHWe YHMBEpPCarbHbIMU
y4ebHbIMM  MNO3HaBaTeNbHbIMW,  KOMMYHUKATUBHbBIMW U PErynsiTUBHbIMU
NENCTBUAMM.

OBnageHne YyHuBepcCanbHbIMU y4eOHbIMMU no3HaBaTeNbHbIMU
AEeNCTBUAMM:

1) 6a3oBble norn4yeckne AencTBUs:

camocToATenbHO  hopmynupoBaTtb W akTyanuaupoBaTb nNpobnemy,
BCECTOPOHHE €€ paccMaTpuBaTb;

onpeaensitb Uenn AeATenbHOCTW, 3adaBasd napamMeTpbl U Kputepum ux
OOCTMXXEHUS!, COOTHOCUTb pe3ynbTaTbl OEeATENbHOCTM C  MOCTaBIEHHbIMU
Lensamm;

NCnonb3oBaTh MPU OCBOEHUM 3HAHUK MPUEMbBI NOMMYECKOro MbILLMEHNA —
BblAENATb XapakKTepHble NPU3HAKM NOHATUIA U yCTaHaBNMBaTb MX B3aMMOCBS3b,
MCNosib3oBaTb COOTBETCTBYIOLLME NOHATUA ANSA 00bACHEHUST OTAENbHbIX (PaKTOB
N ABNEHUMN;

BblbupaTb OCHOBaHMSA W KpUTepuuM ONa  Knaccudukaumm BewecTB U
XUMWYECKNX peaKkLni;

yCTaHaBNuBaTb MPUYUHHO-CNEACTBEHHbIE CBSA3N MeXay Wu3y4yaeMbiMu
SABNEHUAMU;

CTPOUTb NOrM4eckme paccyxaeHmsa (MHAYKTUBHbIE, OEAYKTUBHbIE, MO
aHanormm), BbISIBNATb 3aKOHOMEPHOCTU M MPOTUBOPEYUS B pacCMaTpuBaeMbiX
ABNeHnaX, GOpMynmMpoBaTh BbIBOAbI U 3aKIMOYEHUS;

NPUMEHSATL B NpOLECCe NO3HAHUS, UCNOMb3yEMbIE B XMMUM CUMBONNYECKME
(3HakoBble) Mopgenu, npeobpasoBbiBaTb MOAEfMbHbIE MNPEeACTaBfeHus —
XUMUYECKMI 3HAK (CMMBOS) anemMeHTa, Xxumudeckas ¢opmyna, ypaBHEHME
XUMUYECKON peakumm — TMNpu  pelleHun Yy4ebHbIX Mo3HaBaTeSflbHbIX W
NpakTU4YeCKMX 3agad, NPUMEHATb Ha3BaHHble MOAESNbHbIE NPeAcTaBreHus ans
BbISIBMIEHUSI XapaKTEPHbIX MPU3HAKOB MW3Yy4aeMblX BELWECTB U  XUMUYECKUX
peakumi.

2) 6asoBble uccriegoBaTesibCkne AeNCTBUSA:

BNnageTb OCHOBaMW METOAOB HAY4HOro MO3HAHUS BELLECTB U XUMWUYECKUX
peakuui;

dopmynupoBaTb ULenM M 3agavM  UCCredoBaHWS,  MCNonb3oBaTb
NMOCTaBfIEHHbIE U CaAMOCTOATENBHO CAOPMYIMPOBAHHbLIE BOMPOCHI B Ka4yecTBe
WHCTPYMEHTa NO3HaHUSI U OCHOBbI AN POPMUPOBAHUS TMNOTE3bI MO NPOBEpPKE
NpPaBWbHOCTN BbiCKa3biBaeMbIX CYXXOEHUN;

BNageTb HaBblkaMW CaMOCTOATESNIbHOMO MMaHUPOBAHMSA W MNPOBEOEHUS
YYEHNYECKNX SKCNEPUMEHTOB, COBEPLUEHCTBOBATL YMEHUSA HabnogaTb 3a XO40M
npouecca, CaMOCTOATENbHO MPOrHO3MpoBaTb €ro pesynbTaTt, opMynupoBaTb



obobuieHnss 1 BbIBOAbl  OTHOCUTENBHO  AOCTOBEPHOCTM  pe3ynbTaToB
nccnegoBaHusi, COCTaBNATb 06OCHOBAHHbLINM OTYET O NpoaenaHHon paboTe;

npuobpetaTtb OMbIT YYEHUYECKON UCCNedoBaTeNIbCKOM U NPOEKTHOM
AEeATENbHOCTN, MNPOSIBNATL CNOCOBHOCTb M FOTOBHOCTb K CaMOCTOSATENbHOMY
NMOMCKY METOOOB peLleHUs MpakTUYecKux 3agdad, MNPUMEHEHUID pPas3fnNYHbIX
METOLOB NO3HAHWUS.

3) paboTta ¢ uHcpopmaumen:

OPUEHTUPOBATLCA B  PasfIMYHbIX WUCTOYHMKAX WHGOpPMauUMn (HayyHo-
nonynsdpHas nutepatypa XUMWYECKOrO COAEP)KaHMSA, crpaBo4vHble nocobus,
pecypcbl MHTepHeTa), aHanM3npoBaTb MH(POPMaLINIO PasnnYHbIX BUOOB U OpM
npencraBneHns, KpUTUYECKM OLEeHUBaTb eé AOCTOBEPHOCTb n
HENPOTUBOPEYNBOCTD;

dopmynmMpoBaTb 3anpocbl U NPUMEHATb Pas3fMYHbIE METOAbI MPU NOUCKE U
otbope uvH(popmauum, HeobxooMMOM [ONA  BbINOSHEHUA Y4ebHbIX 3agad
onpenenéHHoro Tmna;

npuobpeTtaTtb ONbIT UCMONb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOSTOMNIN N Pa3fNNYHbIX MOUCKOBbLIX CUCTEM,;

CaMoCTOATENbHO BblGUpaTb onTMManbHyto ¢GOpMy npeacTaBreHns
MHopMaLmm (cxembl, rpadoviki, amarpammel, Tabnuubl, PUCYHKU N gpyrue);

MCrnonb3oBaTb HayyHbIM A3bIK B KayecTBe cpeactsa npu pabote c
XUMUYECKON MH(popMaumnen: NPUMEHATb MeXnpeameTHble (dusnveckune u
MaTtemaTuyecKmne) 3Hakm u CUMBOSbI, popMyrbl, abbpeBmnaTypbl, HOMEHKNATYpPYy;

ncnonb3oBatb U npeobpasoBbIBaTb 3HAKOBO-CMMBOJSIMYECKME CpeacTBa
HarnsiaHoOCTW.

OBnageHne yHuBepcasnbHbIMU KOMMYHUKaTUBHbIMU AeACTBUAMMU:

3agaBaTb BOMPOCLI MO CywecTBy obCyXgaemonm TeMbl B Xo4e Awnanora
n/vnn gmckyccun, BbiCKasbiBaTb uaewn, opmynuvpoBaTb CBOU NPEeanoXeHus
OTHOCUTENBbHO BbINOMHEHMS NPEANIOKEHHOM 3a4auu;

BbICTYNaTb C Mpe3eHTauMen pesynbTaToB No3HaBaTeIbHON OeATENbHOCTMH,
MOSTYYEHHbIX CaMOCTOATENbHO WM COBMECTHO CO CBEpPCTHUKaMuM  npwu
BbIMOMMHEHMM  XMMUWYECKOrO0  9KCMEepUMEHTa, npakTudeckon paboTbl Mo
nccneaoBaHUo CBOMCTB M3yYaeMblX BELLECTB, peanusauum y4ebHoro npoekTa u
dopmynunpoBaTb BbIBOAbI MO pe3yrbTaTaMm MpPoBeAEHHbLIX UCCeg0oBaHUN NYTEM
cornacoBaHus No3nunn B xoae obcyxaeHna n obMmeHa MHEHUSIMU.

OBnageHne yHuBepcaribHbIMU PerynaTMBHbIMU AEeUCTBUSAMM:

CaMOCTOSATENIbHO NIIaHUPOBaTb WM OCYLLECTBMISATb CBOK MNO3HaBaTESNbHYHO
AeATenbHOCTb, onpedensas €€ uenu u 3agadun, KOHTponMpoBaTb UM NO Mepe
HeobXOo4MMOCTN KOPPEKTUPOBATbL MpeafaraemMbli  anroputMm  AencTBUN  Npwn
BbIMONMHEHMN Y4YEBHbLIX WM UCCnegoBaTenbCKMX 3adad, BblbupaTb Haubonee
3(PPEKTUBHBIN CNOCODO MX pelleHnss C YYETOM MOSyYEeHUS HOBbIX 3HAHUW O
BELLECTBaX U XMMUYECKNX peaKkUusix;

OCYLLECTBMIATL  CAMOKOHTPOSIb  CBOEN  OesTENIbHOCTM Ha  OCHOBe
camMoaHanu3a n caMOOLIEHKMN.

NMPEOMETHbDIE PE3YJIbTATDI

10 KINNACC



MpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas Xumus»
OoTpaxatoT:

CPopMNPOBAHHOCTb MPEACTaBfIEHMA O XUMWUYECKOW COCTaBNSOLWEN
€CTEeCTBEHHO-Hay4YHOW KapTuUHbl MUpa, PO XUMUW B MO3HAHUM SIBIIEHUN
npupodbl, B (OPMUPOBAHUN  MbLIWSIEHNUA WU KYJbTypbl  JINYHOCTH, €€
YHKUMOHANBHOW rPaMOTHOCTU, HeobXoauMoW ANsi peLleHUs MNpPakTUYeCKnX
3agady M 3Konormyeckn OOOCHOBAHHOIO OTHOLUEHMSI K CBOEMY 3[0POBbI0 U
NpUpoaHON cpene;

BNageHne CUCTEMON  XUMUYECKUX  3HaHUK, KOTOopas  BKIOYaeT:
OCHOBOrMonarawwme nNOHATUA (XUMUYECKUA SfeMeHT, aToM, 3feKTPOHHas
obonoyka aTtoma, MOfeKyna, BalfleHTHOCTb, 3NEeKTPoOoTpULATENbHOCTD,
XuMmn4yeckas CBA3b, CTPYKTYpHas opmyna (pasBépHyTas M COKpallEHHas),
MOfb, MOMsIPHAsE Macca, MOnspHbIn  OOBLEM,  YrnepoaHbln  CKeneT,
dyHKUMOHaNbHaa rpynna, pagukan, n3omMepusi, Usomepbl, FOMOSIOMMYECKU pag,
romonory, Yyrrneeodopodbl, KACMIOpo4 W  asoTcogepxawme CcoeduHeHus,
MOHOMep, NONUMeEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOJSEKYNSAPHbIE COEANHEHUS);
TEOPUN 1 3aKOHbI (Teopust CTPOEHUs opraHndeckmx sewects A. M. bytneposa,
3aKOH COXpaHeHUsi MacCbl BeLecTB); 3aKOHOMEPHOCTWU, CUMBOSINYECKUN S3bIK
XUMUN;  MUPOBO33PEHYECKNE 3HAHUS, Jiexalwmne B OCHOBE MOHUMaHUS
NPUYMHHOCTU N CUCTEMHOCTU XUMUYECKUX ABMEHNI, (haKTONornyeckne ceegeHus
O CBOWCTBax, cocTaBse, MonyyvyeHun n 6e3onacHOM UCMONb30BaAHUM BaXXHENLLINX
OpraHN4yecKux BeLLLECTB B ObITYy U NMPaKTUYECKON LEeATENbHOCTN YEOBEKa;

C(POPMUPOBAHHOCTbL YMEHUIN BbIABNATbL XapakTepHble MNPU3HaKNU MOHATUN,
yCTaHaBnNuBaTb MX B3aMMOCBS3b, MCNOJIb30BaTb COOTBETCTBYIOLLME MOHATUS NpU
onucaHum coctaBa, CTPOEHUSA U NpeBpaLLeHNn OpraHNYeCcKuX CoeaNHEHUI;

C(POPMMPOBAHHOCTE YMEHUA WUCMONb30BaTb XUMWYECKYID CUMBOJSIMKY AN
COCTaBIIEHNS MONEKYNAPHbIX U CTPYKTYPHbIX (Pa3BEPHYTON, COKpALLEHHON)
dopMyn  opraHMYyeckMx BeLLeCTB W ypaBHEHUA XUMUYECKUX peakuun,
N3rotTaBnMBaTb MOAESIM MOSIEKYN OpraHMYeCcKnX BeLLecTB ANS UICTpaunm mx
XUMUYECKOro U NPOCTPAHCTBEHHOIO CTPOEHUS;

ChOpPMUPOBAHHOCTb YMEHUIN YCTaHaBNMBATb MPUHAOIEXHOCTb U3YYEHHbIX
OpraHM4yeckux BeLeCcTB MO WX COCTaBy W CTPOEHUID K onpegenéHHomy
Knaccy/rpynne coeguHeHun (yrnesogopofdbl, KUCNoOpod W asoTcoaepxaiume
COeANHEHNS, BbICOKOMOSEKYNSIPHbIE COeAWHEHWUS), OaBaTb UM HasBaHus MO
cuctematmyeckon HomeHknatype (IUPAC), a Takke npvBOoAuUTb TpuBMasbHble
Ha3BaHUS OTAESIbHbIX OpPraHUYeckMx BeLlecTB (3TUMeH, NPonuneH, aueTuneH,
STUNEHINIMKOSb, MMULEPUH, heHon, dopManbaerns, auetansgerns, MypaBbuHasa
KACMOTa, YKCYCHas KWCNoTa, OfeuHoBasd KUcroTa, cTeapuHoBasi KUCRoTa,
rNoKo3a, PpykTo3a, Kpaxmar, Lennonosa, ruuuH);

C(POPMMPOBAHHOCTL YMEHUS oOnpeaendtb BuAabl XMMWYECKOM CBA3N B
OpraHn4yecKux coeanHeHusxX (OgMHapHbIe U KpaTHbIE);

C(hOPMMPOBAHHOCTE YMEHUSA MNPUMEHATb MOSIOXEHNA TEOpUU CTPOEHUS
opraHmndeckux Beuwects A. M. bytnepoBa Ans 0OObSCHEHUSI 3aBUMCUMOCTM
CBOWCTB BeleCTB OT WX COoCTaBa W CTPOEHUS; 3aKOH COXpPaHEeHUs Macchl
BELLECTB;



COPMUPOBAHHOCTL  YMEHUM  XapakTepusoBaTb COCTaB, CTPOEHUe,
dusnyeckne n XMMmMYecKne CBOWCTBA TUMNUYHBIX MpeacTaBuTenen pasnmnyHbIX
KnaccoB OpraHm4ecknx BelecTB (MeTaH, 3TaH, 3TWUMEH, NPonuieH, aueTuneH,
b6ytagueH-1,3, metunbytagueH-1,3, 6eH305, METaHOS, 3TAaHOS, STUNEHITINKOSb,
rMuuepuH, deHon, aueTtanbgerna, MypaBbMHaa U YKCyCHast KMCROThI, FIOKO3a,
Kpaxman, Liennnosa, aMUHOYKCYCHas KucnoTta), WNMCTpUpoBaTb
reHEeTUYECKYIO CBA3b MeXJy HUMU YpPaBHEHUSMU COOTBETCTBYHOLLUX XUMUYECKNX
peakunin C CNONb30BaHMEM CTPYKTYPHbIX (hOpMYIT;

chOpMMPOBAHHOCTb yMeHUs XapaKkTepnsoBaTb NCTOYHWKN
YyrneBogopoaHOro Cblpbst  (HEPTb, MNPUPOOHLIA ra3, Yromnb), CNocobbl WuX
nepepaboTkn N NpakTuyeckoe NpUMeHeHne NpoayKkToB nepepaboTku;

ChOPMUPOBAHHOCTb YMEHUI MNPOBOAUTb BbIYUCAEHUS MO XMMUYECKUM
ypaBHeHMsM (Maccbl, 06bEMa, Konn4yecTBa UCXOOQHOIO BELLECTBA UM NPOAyKTa
peakumm no M3BEeCTHbIM Macce, OObEMy, KOMMYECTBY OLHOrO W3 UCXOOHbIX
BELLECTB UM NPOAYKTOB peakuun);

ChOPMUPOBAHHOCTb YMEHUN BNageTb CUCTEMOW 3HaHUA 00 OCHOBHbIX
MeToAax Hay4yHOro NO3HaHWs, UCNOMb3yeMbIX B XMUMUN NPU U3YYEHUN BELLLECTB U
XUMUYECKNX ABNEHUN (HabniogeHve, n3mepeHue, 9KCMNEPUMEHT,
MOLENNPOBAHMNE), NCMOSNb30BaTb CUCTEMHbIE XMMUYECKME 3HAHUS OS5 NPUHATUS
PELUEHNN B KOHKPETHbIX XXM3HEHHbIX CUTyaLMsX, CBA3aHHbIX C BeLecTBaMn 1 UX
NPUMEHEHUEM;

chOpMUPOBAHHOCTb  YMeHW  cobntogatb  npaBuna  MNOMb30BaHUSA
XuMmyeckon nocygon v nabopaTopHbiM Ob6opygoBaHMEM, a Takke npasBuna
obpalleHns ¢ BewecTtBaMn B COOTBETCTBUM C UHCTPYKLUMSMWU MO BbINOSTHEHMUIO
nabopaTopHbIX XMUYECKNX OMbITOB;

ChOpPMUPOBAHHOCTb YMEHWA MNSIAHMPOBATb W BbINONHATL  XUMUYECKUI
9KCNepUMEHT (MpeBpalleHnUs OpPraHMYeckux BewecTB MNpu  HarpeBaHwuw,
nofnyyeHne a3TUNeHa W U3yvYeHWe ero CBOWCTB, KayYeCTBEHHble peakuuu
OpraHM4yeckux BeLWecTB, [AeHaTypaums 6enkoB nNpwv HarpeBaHWW, LUBETHblEe
peakumn GenkoB) B COOTBETCTBMM C MNpaBunaMym TEXHMKM ©e30macHOCTM Mpu
obpalleHun ¢ BellectBamum U nabopaTtopHbIM 0boOpyaoBaHWEM, NpPeacTaBnATb
pe3ynbTaTbl XUMWUYECKOrOo 3KCnepumeHTa B (opme 3anmcu  ypaBHEHUN
COOTBETCTBYIOLINX peakumMi un ¢opmynupoBaTtb BbIBOAbI Ha OCHOBE 3TUX
pe3ynbTaTos;

ChOPMUPOBAHHOCTL YMEHUN KPUTUYECKM aHanuM3mpoBaTb XUMUYECKYHO
WHpopMaLMIO, NONy4YaeMyld M3 pasHbIX MCTOYHMKOB (CpeacTtBa MacCOBOM
nHdopmaumn, IHTepHET 1 apyrmx);

ChOPMUPOBAHHOCTL  YMEHUW  cobngaTb  npaBuna  9KOMOrMYecku
uenecoobpasHoro nosefeHuss B OblTy M TpyAOBOM [OeATENbHOCTM B Lensax
COXpaHEHUs CBOEro 340pOBbsl M OKpYXalollen NpupoaHOn cpenbl, 0OCO3HaBaTb
ONacHOCTb BO3OENCTBUS Ha >XMBble OpraHm3ambl OMNpeaerni€HHbIX OpraHMYecKux
BeLLeCTB, NOHMMaa cmbicn nokasdatensa MNMAOK, noacHAaTe Ha npumepax cnocobbl
YMEHbLUEHMST U NpefoTBpaLleHns WX BpeaHOro BO3OEWCTBUSI Ha OpPraHuMam
YeroBeKa;

ans oby4varowmxcss ¢ orpaHNYeHHbIMU BO3MOXXHOCTSAMU 300POBbSA: YMEHUe
NPUMEHATb 3HAHWA 06 OCHOBHbLIX AOCTYMHbIX MeTOAax MO3HAaHUS BeELLECTB U
XUMUYECKUX SBIEHWUI;



ans cnenbix K cnaboBmgawmx obyyalWmnXcsa: YMEeHue WCnorib3oBaTtb
penbedHO-TOYEYHYI0 cnuctemy obosHavyeHun J1. bpanna ana 3anMcu XMMUYeCcKnx

dopmyn.
11 KJTACC

MpeameTHble pes3ynbTaTbl O0CBOeHUs Kypca «Obwas n HeopraHuyeckas
XUMUA» OTpaxaroT:

C(hopMUPOBAHHOCTL MPEACTaBMEHUN: O XMMUYECKOM COCTaBNSOLLEN
€CTECTBEHHO-HAaYy4YHOM KapTWHbl MUpa, POSIM XUMUM B MO3HAHUWN SBIIEHUN
npupoabl, B (QOPMUPOBAHMM  MBbIWMEHUA W KyNbTypbl  JIMMHOCTU, €é
PYHKUMOHANBHOM TPaMOTHOCTM, HeOoBXoAMMOW [ONA peLUeHUs MPaKTUYEeCKUX
3ajady M 3Konormdeckn oO6OCHOBAHHOIO OTHOLUEHMSI K CBOEMY 3[0POBbI0 U
npupoaHon cpeae;

BNageHne CUCTEMOW  XMMWYECKMX  3HAHUKW, KOTopasi  BKIHOYaerT:
OCHOBoOMosaravwmne NoOHATUS (XMMUYECKMA dNEMEHT, aTom, msoTon, s-, p-, d-
9NEeKTPOHHble opbuTanu aTtoMoOB, WMOH, MOMeKyna, MOflb, MOJSIPHbIA OOBLEM,
BaNneHTHOCTb, 9MeKTPOoOoTPULATENbHOCTb, CTEMeHb OKUCAEHUS, XUMUYecKas
cBA3b (KOBaneHTHada, MOHHasi, MeTannmyeckad, BogopoaHas), Kpuctannudeckas
peweTKa, TUMbl XUMUYECKNX peakLuin, pacTBOp, 3NEKTPOSIUTbI, HEINTEKTPOSNUTLI,
9NeKTponuTuyeckas guccoumaumsi, OKUCIUTENb, BOCCTAHOBMUTEMb, CKOPOCTb
XUMNYECKON peakumn, XMMUYEecKoe paBHOBECKHE); TeopuM U 3akOHbl (Teopus
3NEKTPONUTUYECKON auccouunaunn, nepuogmnydeckun sakoH L. N. Mengeneesa,
3aKOH COXpaHEHUS MacChbl BELLLECTB, 3aKOH COXPaHEHUs 1 NpeBpaLleHnst SHeprum
NPY XUMUYECKUX peakumnsax), 3aKOHOMEPHOCTU, CUMBOSIMYECKUN A3bIK XUMUM,
MUPOBO33pEHYECKME 3HAHWUA, Nnexaline B OCHOBE MOHUMAaHUS MPUYNUHHOCTU Y
CUCTEMHOCTU XUMWYECKUX SABMEHUN, pakTonorndyeckme cBegeHms O CBOUCTBAX,
cocTaBe, nonyyeHun 1 6e3onacHOM  UCMOMb30BaHUM  BaXXHEMWLLMX
HeopraHM4yeCcKnx BeLLECTB B ObITY U NPaKTUYECKON OeATENbHOCTUN YenoBeka;

C(hOPMMPOBAHHOCTE YMEHUN BbIABNATL XapakTepHble NPU3HAKW MOHATUN,
yCTaHaBnuBaTb X B3aMMOCBS3b, MCNOSIb30BaTb COOTBETCTBYIOLLME NOHATUSA NP
OnNUcaHMM HeopraHNYeCKMX BELLLECTB U UX NpeBpaLLeHui;

C(hOPMMPOBAHHOCTE YMEHUA UCMONb30BaTb XMMWYECKYHD CUMBOSUKY ONA
cocTaBrneHus opmMyn BewecTB W  YpaBHEHUA XUMWUYECKUX  peakuun,
cuctematmyeckyto  HomeHknatypy (I[UPAC) wn  TpuBmanbHble Ha3BaHWA
OTAESbHbIX HEeOpraHMYeckUx BellecTB (YrapHblil ras, Yriekucnbl ras, aMmuak,
rawéHasi N3BecCTb, HerawéHas u3BecTb, MMTbeBAdA coaa, NUPUT 1 apyrue);

ChOPMUPOBAHHOCTL  YMEHWN oOnpefendTb BaneHTHOCTb W CTeneHb
OKUCMEHNA XUMWUYECKUX 3NIEMEHTOB B COEAUHEHUSX pasfnuYyHOro coctaea, BUA
XMMUYECKON CBA3KN (KOBarieHTHas, MOHHas, MeTannuyeckasl, BooOpoaHasl) B
COEaVHEHNAX, TUM KPUCTaNIMYeCcKon peLlETKN KOHKPETHOro BelllecTBa (aToMHas,
MOMeKynsapHasi, WOHHasA, MeTannuyeckasl), xapaktep cpefdbl B BOOHbIX
pacTBOpax HeopraHMYeCKNX CoeaUHEHUN;

chOpMUPOBAHHOCTb YMEHWI yCcTaHaBnNMBaTb NPUHAONEXHOCTb
HeopraHM4YeckMx BELLECTB MO WX COCTaBy K onpedenéHHomy Knaccy/rpynne
coeAuHeHU (npocTble BewlecTBa — MeTannbl WM HemeTannbl, OKcWUabl,

OCHOBaAHWA, KUCJ10Thl, aM(*)OTeprle rMmapokcunasbl, COJ'II/I);



C(hOpPMMPOBAHHOCTL YMEHUIN pacKpbiBaTb CMbICI MEPUOONYECKOro 3aKkoHa
O. WN. MeHgeneeBa W OEeMOHCTpUpOBATb €r0  CUCTEMATU3UPYIOLLYIO,
0O BbSACHUTENBHYIO M MPOrHOCTUYECKYHO (PYHKLMN;

C(bOPMMPOBAHHOCTL YMEHUN XapaKTepu3oBaTb INIEKTPOHHOE CTpoeHue
aTOMOB XMMUYECKMX anemeHToB 1-4 nepuopos [lepuoandeckon cuctembl
xummnyeckux anemeHtoB . W. MeHngeneeBa, ucnonb3ys NoHATUS «S-, p-, d-
SNEKTPOHHbIE opbutanun», «3HepreTnyeckmne YPOBHWNY, 0OBbACHATL
3aKOHOMEPHOCTU U3MEHEHUS CBONCTB XMMUYECKNX ANIEMEHTOB U UX COEANHEHUN
no nepuogam u rpynnam lNepnognyeckon CUCTEMbI XMMUYECKUX driemMeHToB [l.
N. MeHpeneesa;

C(bOPMMPOBAHHOCTL YMEHUA  XapakTepu3oBaTb (onucbiBaTb) obwme
XUMUYECKMe CBOMCTBA HEOpPraHWYecKMxX BeLeCTB  pPasfiMyHblX  KI1accos,
noaTBepXaaTb CyLleCTBOBaAHME FeHEeTUYECKOW CBA3WM MeXOy HeopraHu4eckumm
BELLLECTBaMM C NOMOLLIbIO YpaBHEHNIN COOTBETCTBYIOLLNX XMMUYECKNX PEeaKLNiA;

C(POPMMPOBAHHOCTE YMEHUS KaccunumpoBaTb XMMUYECKME peakunn no
pasnnyHbiM Npu3Hakam (4MCrly U CocTaBy pearvpylolimnx BeLlecTB, TEMoBOMY
aheKkTy peakunn, NI3MEHEHUID CTENEHEN OKUCIIEHUSI ANIEMEHTOB, 0OpPaTUMOCTK
peakumu, y4acTuio KatanunsaTopa);

C(hOPMMPOBAHHOCTE YMEHUN COCTaBMATb YpPaBHEHUS peakuun pasfinyHbIX
TUMOB, TMOfIHbIE W COKpaLWEHHble YpaBHEHUA peakumin WOHHOro obMeHa,
yunTbIiBasi yCNoBusl, Npu KOTOPbIX 3TN peakumm ngyT 4O KOHUA;

C(POPMMPOBAHHOCTE  YMEHWN MNPOBOAUTL peakuuu, nogTeepxjarowme
Ka4eCTBEHHbIM COCTaB pasfinyHbiX HEOPraHMYeckMx BeLLEeCTB, pacrno3HaBaTb
OMbITHLIM MNYTEM WMOHbI, NPUCYTCTBYOLLME B BOAHbIX pacTBOpPax HEOPraHMYeCKnx
BELLECTB;

C(POPMMPOBAHHOCTE YMEHUN  pacKpbiBaTb CYWHOCTb  OKUCIIUTESIbHO-
BOCCTAHOBUTENbHbIX  pPeakunn nocpeAcTBOM COCTaBfEHUS  3SIEKTPOHHOIO
GanaHca 3Tux peakuumn;

C(POPMMPOBAHHOCTE  YMEHUM  ODOBACHATL  3aBUCUMOCTb  CKOPOCTU
XUMUYECKON  peakumMm OT pasfinyHbliX (PaKTOpOoB; XapakTep CMeLleHUs
XUMWNYECKOro paBHOBECKSI B 3aBUCUMOCTU OT BHELLUHEro BO3A4eNCTBUA (MPUHLMN
Jle WaTtenbe);

C(OOPMMPOBAHHOCTE YMEHUN XapaKTepu3oBaTb XUMUYECKME MNPOLECCHI,
nexawime B OCHOBE MPOMBbILLIIEHHOrO MOSyYEeHUs CEPHOMN KUCMNOTbI, amMunaka, a
Takke CPOPMUPOBAHHOCTb NpeactaBneHmMn 06 OBLIMX HayYHbIX NpPUHUMNAX W
aKonormyecknx npobremax XxMmMm4eckoro Npon3BoaCTBa;

C(POPMMPOBAHHOCTE YMEHUIM MNPOBOAUTL BbIYUCIIEHUS C UCMONb30BAHUEM
MOHATUS «MaccoBas 4ONS BeLlecTBa B pacTBope», 0O6bEMHbIX OTHOLLEHWI ra30B
NpU XMMUYECKNX peaKkLmsixX, MaccChl BewecTsa nnn o6beéma rasoB no N3BECTHOMY
KONuyecTBYy BellecTBa, Macce unm o6bEémMy O4HOro M3 y4acTBYIOLNX B peakuum
BELLLECTB, TENMNOBOro adpdekta peakumm Ha OCHOBE 3aKOHOB COXpPaHEHUSA MaccChl
BELLLECTB, NMPeBpaLLEeHUs U COXPaHEHUS SHEPTUK;

C(bOPMMPOBAHHOCTL  YMeHUr  cobniogaTb  npasunia  Mofb30BaHUSA
XMMUYECKON nocydon u nabopaTtopHbiM obopygoBaHMEM, a Takke npaBuna
obpalleHns ¢ BelecTtBaMn B COOTBETCTBUM C UHCTPYKLUMSMWU MO BbINOSTHEHMUIO
nabopaTopHbIX XMMUYECKNX OMbITOB;



C(OOPMMPOBAHHOCTL YMEHUW MNfIaHMPOBATb W  BbINOMHATL  XUMUYECKUI
9KCNepMMEHT (pasnoXeHne nepokcmaga Bogopoaa B NPUCYTCTBUM KaTanmsaTopa,
onpegeneHne cpeabl pPacTBOPOB BELWECTB C MOMOLWbIO  YHMBEpPCANbHOro
NHOMKaTOopa, BNUSHME pas3nnyHbliX (pakTOpoB Ha CKOPOCTb XMMUYECKON peakunu,
peakuMm MOHHOro obmeHa, Ka4yeCTBEHHbIE peakumn Ha cynbdart-, kapboHaT- u
XITIOpUa-aHNOHbI, HA KATUOH aMMOHMUS, PELLUEHNE SKCNEPUMEHTanNbHbIX 3aday no
Temam «MeTtannbl» n «Hemetannbi») B COOTBETCTBUM C NpaBuiiaMy TEXHUKU
GesonacHocTM npu  obpaweHMM C  BelwecTBamMM U nabopaTopHbIM
obopynoBaHueM, npeacTtaBnATb pe3ynbTaTbl XMMWUYECKOrO 3SKCMEepUMEHTa B
dopme 3anncn ypaBHEHUA COOTBETCTBYHLUMX peakumn n opmynupoBaTb
BbIBOAbl HA OCHOBE 3TUX PE3YNbTaTOB;

C(hOPMMPOBAHHOCTL YMEHUA KPUTMYECKN aHanuM3npoBaTb XUMUYECKYHO
MHOpMaLMIO, MOfy4YyaeMyrd U3 pasHbIX WCTOYHUKOB (CpeactBa  MaccoBOW
KOMMYHUKaunKn, HTEpHET 1 gpyrux);

COPMMPOBAHHOCTb  YMEHUM  cobnogaTb  npaBuna  SKOMOrMYecKu
uenecoobpasHoro noeefeHss B ObiTy M TpyaoBOW LEATENbHOCTU B LENsAX
COXpPaHEHNSA CBOEro 340POBbSA U OKpYXatowen NpupoaHOn cpebl, 0CO3HaBaTb
OMacHOCTb BO34ENCTBUS Ha XWUBble OpraHn3Mbl OMpPeAenéHHbIX BELLECTB,
noHMmast cwmbicn  nokaszatens 0K, nodacHATb Ha npumepax CcnocoObl
YMEHbLUEHMST MU NpefoTBpaLleHUs UX BpPegHOro BO34EWCTBUSA Ha OpraHu3m
YeroBeEKa;

ans oby4varoLwmxcst ¢ orpaHNYEeHHbIMU BO3MOXHOCTSAMM 300POBbA: YMEHUE
NPUMEHATb 3HAHWA 00 OCHOBHbLIX AOCTYMHbIX METOA4ax MO3HAHUS BELLECTB U
XUMUNYECKNX ABMNEHWUI;

Ona cnenbiXx U cnaboBuadwmMx o0y4valoLWMXCS: YMEHME UCMNOoMb30oBaThb
penbegHo-To4YeuHy0 cuctemy obo3HaveHmn J1. bpanna ons 3anucn XMmMmyeckux

dopmyn.



TEMATUYECKOE NMNIAHUPOBAHUE
10 KINNACC

Ne n/n

HanmeHoBaHue pa3genoB u
TeM nporpamMmbil

KonuyecTtBO 4yacoB

KoHTponbHbIe

Bcero
paboTbl

MpakTnyeckue
paboTbl

ANEeKTPOHHbIe
(uncppoBblie)
obpa3soBaTenbHble
pecypchbl

Paspen 1.

TeopeTuyeckne oOCHOBbI OPraHMYeCKOn XMMUn

MpeamMeT opraHN4ecKomn XUMUN.

1.1 Teopusi CTpOEHNSA OpraHNYecKmnx 3
coeanHeHnn A. M. bytnepoBa
NToro no pasgeny 3
Pasgen 2. YrneBogopoAabl
5 1 MpenenbHble yrneBogopoabl — 5
ankaHbl
50 HenpenenbHble yrneBogopoabl: 6 1
arnkeHbl, ankagueHbl, ankuHbl
2.3 ApomaTtundeckue yrresoaopoabl 2
MprpoAHbIE NCTOYHNKM
2.4 yrrneeogopoaoB U Ux 3 1
nepepaboTtka
NToro no pasgeny 13
Pasnen 3. Kucnopoaconepxailue opraHm4yeckue coeanHeHus
3.1 CnnpTbl. ®eHon 3
Anbgerngbl. KapboHoBbie
3.2 7 1
Kncnotbl. CnoxHble acmpbl
3.3 YrneBoabl 3 2
NToro no pasgeny 13

Paspen 4. AsoTcogepxalwime opraHu4yeckne coeanHeHus




4.1 \ AMUHBI. AMUHOKMCIOTLI. Berku 3
Ntoro no pasgeny 3
Pasnen 5. BoicokoMonekynsipHble coeanHeHuUs

5.1 \ lMnactmacckl. Kayyykn. BonokHa 2
NToro no pasgeny 2
OBLWEE KOJIMYECTBO HACOB MO 34

NMPOrPAMME




11 KITACC

HanmeHoBaHue pa3genoB U TeM

KonuyecTtBO 4YacoB

ANEeKTPOHHbIe
(uncppoBblie)

Ne n/n nporpammsbl Bcero KoutponbHble  Mpaktnyeckue obpa3oBaTenibHble
paboTbl paboTbl pecypchbi
Paspgen 1. TeopeTnyeckne oCHOBblI XUMUU
CTpoeHune aTtomMoB.
Meprognyecknin 3aKoH un
1.1 Mepuogmyeckas cncrtema 3 1
Xummnyeckmnx anemeHToB . U.
MeHpeneeBa
1 CTpoeHue BelecTBa. 4
) MHoroobpasue BewecTB
1.3 Xnmuyeckune peakumm 6 1
NToro no pasgeny 13
Pa3pnen 2. HeopraHuyeckasa xumus
2.1 MeTannsl 6 1
2.2 HemeTannbi 9 1 1
53 CBA3b HEOPraHM4eCKuX U 5
OpraHn4yecKkux BeLecTB
NToro no pasgeny 17
Pasgen 3. XuMmusi n Xu3Hb
3.1 XUMUS N XKU3Hb 4
NToro no pasgeny 4
OBLWEE KOJIMYECTBO HACOB IO 34 5 3

NMPOrPAMME







NOYPOYHOE NMIAHUPOBAHUE

10 KITACC
Ne T
nln emMa ypoka

KonuyectBO 4yacoB

KoHTponbHbIe

Bcero
paboTbl

MpakTnyeckue
paboTbl

HOaTta
M3yyeHus

ONeKTPOHHbIe
uncpoBble
obGpasoBaTenbHble
pecypchbl

MpeameT opraHN4YecKom
XUMWUN, €€ BO3HUKHOBEHWE,
pa3BUTUE N 3HAYEHNE

Teopus cTpoeHus
OpraHnUYyecKnx coeguHeHum
A. M. byTtneposa, eé
OCHOBHbIE MOJSIOXKEHUS

lNpepncTtaBneHune o
Krnaccudukaumm
OpraHn4yecKunx BeLlecTB.
HomeHknaTtypa
(cuctematunyeckas) u
TpuBUaribHble Ha3BaHWS
OpraHn4yecKunx BeLlecTB.
KoHTponbHas pabota Ne1.
«CTapToBasi KOHTpONbHada
paboTa (HeopraHunyeckas
XUMUS)»

ArnKaHbl: COCTaB "
CTpPOEHME, rOMOSIOrM4YECKNN

psi

MeTaH 1 aTaH —
npocrenwmne
npeacTtaBUTeNn ankaHoB




ArnkKeHbl: cocTaB U
CTpOEHNne, CBOUCTBA
OTunNeH n nponuneH —
npocTenme
npeacTtaBUTeNn ankeHoB

MpakTnyeckasn pabota Ne 1.
«lMony4yeHne aTuneHa n
N3y4yeHne ero CBOUCTB»

AnkagueHbl. bytagnen-1,3
n metundyrtaamnen-1,3.
[MonyyeHne cMHTETUYECKOrO
KaydyKka U pe3uHbl

10

11

12

13

14

AInKWHbI: cocTaB u
0COBEHHOCTU CTPOEHMS,
roMosIorm4ecknn psg.
AueTuneH — npocTtennm
npeacraBuTenb anknHoB

BbluncneHns no ypaBHEHMIO
XMMUYECKON peakLmm

ApeHbl: 6eH301 1 TONyOor.
TOKCUMYHOCTb apeHoB

(eHeTn4eckas cBsA3b
yrneBo4oponos,
NpuHagnexalnx K
pasfnnYHbIM Kriaccam

MpupoaHble NCTOYHUKN
yrneBo4opoaoB:
NPUPOLHBIV ra3 n NonyTHbIEe
HedTAHbIE rasbl, HedTb U
NPOAYKTbI €€ nepepaboTKn




15

16

17

[NpupoaHbIE NCTOYHUKM
yrneBogopoaoB:
NPUPOAHbIV ra3 U NONyTHbIE
HedTAHbIE rasbl, HEPTb U
NPOAYKTbl €€ nepepaboTku
Ob6o0LeHne no Teme
«Yrnesogopoabl»

MpepenbHble 0 AHOATOMHbIE
CNMPTbI: METAHOI 1 3TaHon.
BogopogHas cBs3b

18

MHoroatomHble CrMnpTbI:
STUJTEHITIMKOJ1b U TMNUEePUH

19

20

21

deHon: cTpoeHne
MOreKynbl, husnyeckmne n
XUMUYECKME CBOUCTBA,
NPUMEHEHNE

Anbgernapbl: doopmanegerm
n auetanbgerng. ALEeToH
OOHOOCHOBHbIE
npenenbHble KapboHOBLIE
KMCNOTbI: MypaBbMHas U
YKCYyCHas

22

23

MpakTnyeckasn pabota Ne 2.
«CBowncTBa pacTeopa
YKCYCHOM KUCIIOTbI»

CteapuHoBasg n onenHoBas
KMCNOTbI, KaK
npeacTaBUTENN BbICLUNX
KapOOHOBbLIX KUCNOT

24

Mbina kak conn BbICLLIMNX




25

26

27

28

29

KapOOHOBbLIX KMCMOT, UX
MoOloLLLee AencTeue

CnoxHble achupbl Kak
NPOM3BOAHbIE KAPOOHOBbLIX
KUCNOT. Maponn3 CroXHbIX
admpoB

Kvpbl: rmgponus,
NPUMEHEHNE,
Buonornyeckas posb X1poB

YrneBogbl: COCTaB,
Knaccuukauums.
BaxHenwne
npeacTaBuUTENN: rnoKo3a,
dpyKTO3a, caxaposa

Kpaxman un uenntonosa Kak
NPUPOAHbIE NONUMeEpbI

KoHTponbHas pabota Ne2
no pasgeny
«Kucnopogcoaepxawimne
opraHudeckue
coeauHeHna»/
Bcepoccuinckas
npoBepo4Has pabota

30

Ob6uwas xapakTepucTuka
asoTcogepxawmx
OpraHNYecKnx coegmHeHumn

31

AMWHBbI: METUNAMUH N
AHWUINNH

32

AMMHOKNCAOTbI Kak
aMdOTEPHbIE OpraHn4eckmne




33

34

COeVHEHMS, NX
Ounonornyeckoe 3Ha4YeHue.
MNentngbl. Benku kak
npupoaHbIe
BbICOKOMOSNEKYNSAPHbLIE
coeanHeHns. KoHTpornbHas
paboTta Ne3 toroas
«OpraHnyeckas Xummsi»

OCHOBHbI€ MOHATUA XUMUMN
BbICOKOMOSEKYSIAPHbIX
coeanHEeHnn

OcHOBHble METOAbI CUHTE3a
BbICOKOMOJEKYNAPHbIX
coeguHeHun. MNnactmaccsl,
Kay4yKu, BOJNOKHa

OBLWEE KOJINYECTBO YACOB
Mo NMPOIrPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KonuyecTtBO 4YacoB

KoHTpornbHble

Bcero
paboTbl

MNMpakTnyeckne
paboTbl

OaTta
M3y4vyeHus

ONEeKTPOHHbIe
undpoBble
obpas3oBartenbHble
pecypchbl

XnMunyecknin aneMmeHT. ATom.
OIeKTPOHHasA KOHUrypaums
aToMOB

[Mepunogmnyecknin 3aKoH n
lMNepuogunyeckas cuctema
XMMn4Yeckunx anemeHTos [.
N. MeHoeneeBa, nx cBdA3b C
COBpPEMEHHOWN Teopuen
CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHMUS
CBOWCTB XMMUYECKNX
3NEMEHTOB N UX COeaUHEHUN
no rpynnam v nepuogam.
3HayeHne nepmoanyeckoro
3aKOHa N CUCTEMbI
Xxmmmnyeckmnx anemeHToB ..
MeHgeneesa B passutun
HayKun

CTpoeHue BellecTBa.
Xummnyeckas cBsidb, eé
BUAbI; MEXaHU3MblI
obpasoBaHust KOBanNeHTHON
cBsA3n. BogopoaHas cBA3b

BaneHTHOCTb.
OneKkTpooTpuLaTenbHOCTb.




CTteneHb OKUCNeHus.
BewecTBa MonekynapHoro u
HEMONEKYNAPHOro CTPOEHUS

[MoHATHEe 0 AncnepcHbIX
cuctemax. ICTUHHbIE 1
KONSongHble pacTBopbI.
MaccoBas fons BewecTsa B
pactBope. KOHTponbHas
paboTta Ne1 «BxogHas
AavarHocTtuka 3a kypc 10
Knaccay.

Knaccudumkauma un
HOMeHKnaTypa
HeopraHn4YecKnx
coeAuHeHnn. 'eHeTnyeckas
CBSI3b HEOPraHNYeCcKnx
BELLECTB, pPa3fmyHbIX
KriaccoB

Knaccungukaumst XuMmnyeckumx
peakunn B HeEOpraHn4eckomn
N OPraHNYeCcKon XUMUMN.
3aKoH COXpaHeHUsi Macchbl
BELLECTB; 3aKOH COXpaHEeHUs
N NpeBpaLLeHnsa 3Heprnm

NPU XMMUYECKNX peakLmnsax
CKopoCTb peakuuu.
O6paTuMble peakumu.
XuUMUHYyeckoe paBHoOBecCHe

10

MpakTnyeckasn paborta Ne 1.
«BnuaHue pasnnyHbix
¢raKkToOpoOB Ha CKOPOCTb




11

XUMUYECKON peaKkunm»

OneKkTponuTrnyeckas
aunccoumaums. NonsaTme o
BOOOPOAHOM MoKasaTene
(pH) pacTtBopa. Peakuuu
MOHHOro obmeHna. MN'mgponus
OpraHN4ecKknx n
HeopraHM4eCcKnx BeLLecTB

12

13

OkncnutenbHo-
BOCCTaHOBUTESbHbIE
peakuuun. MNMNoHaTne o6
3MEKTPONN3e pacnnaBoB u
pacTBOPOB COSien

O6o06weHne no pasgeny
«TeopeTnyeckne OoCHOBbI
XUMUU»

14

15

16

MeTannbl, UX NOJNIOXXEHVE B
lNepunogunyeckonm cucteme
XUMUYECKNX anemeHToB [].
N. MeHpoeneeBa un
0COBEHHOCTU CTPOEHUS
aTtomoB. O6Lwne gumsnyeckne
CBOWCTBA MeTarnnoB

CnnaBbl MeTaNMOB.
OIEeKTPOXMMUYECKUN pag,
HanpsXeHUn meTarnnos

XMun4yeckme CBOUCTBA
Ba)XHEMLNX MeTansos
(HaTpun, Kanun, Kanbummn,
MarHuu, antoMUHUIA) N NX
coeanHeHnn




17

Xnmunyeckme cBoucTBea
Xpoma, Meau un nx
coeVHEeHnn

18

19

XMun4yeckme CBOMUCTBA
LMHKA, XXenes3a n nx
coeAVHEHNN
MpakTnyeckasn pabota Ne 2.
"PeLweHne
aKCnepuMeHTarnbHbIX 3adau
no teme «Metannbi»"

20

HemeTansnbl, ux nonoxeHue
B [Nepunogunyeckon cncrteme
XUMUYECKUX drieMeHToB [.
N. MeHpoeneeBa un
0COBEHHOCTUN CTPOEHUS
aToMoB

21

dunsnyeckne cBoncTea
HemeTansnoB. AnsioTponus
HemeTannoBs (Ha npumepe
Kucropoga, cepsbl, pocdopa
n yrnepoga)

22

XumMumnyeckme ceBomcTaea
ranioreHoB, cepbl U UX
coeAVHEeHNn

23

24

XnMumyeckme cBomncTea
asoTa, goocdopa u nx
COEeNHEHNN
XnumMunyeckne cBoncCTBa
yrnepoaa, KpeMHUs 1 nx
coeanHeHnn




25

[NpMeHeHne BaXXHENLLUNX
HeMeTansnoB N Ux
coenHEHUI

26

O606LeHne n
cuctemaTusaumst 3HaHUn No
Teme «HemeTannbi».
BbluncneHuns no ypaBHEHUAM
XUMUYECKNX peakunmn mn
TEPMOXMMMYECKME PaCHETHI

27

28

29

MpakTnyeckasa pabota Ne 3.
«PelwenHne
aKcnepuMeHTanbHbIX 3aaa4
no teme "Hemetannbl"»

KoHTponbHas pabota Ne2
no temam «Metannbi» u
«Hemetannbi». Torosas
KOHTpOsibHas paboTa

HeopraHunyeckue n
OpraHn4yecKne KUCnoThbl.
HeopraHunyeckue n
OopraHnyeckne OCHOBaAHUS

30

AmdoTepHble
HeopraHnyeckue u
opraHnyeckne coeuHeHus:.
(eHeTn4yeckasa cBsA3b
HeopraHN4YecKnx n
OpraHn4yecKkux BeLecTs

31

Ponb xumun B obecnevyeHnmn
3Konornyeckom,
3HEepreTUYEeCKon N NULLEBON
©e30nacHOCTU, pa3BUTUN




MeaULUUHbI

MpeactaBneHnsa 06 obwmx
HayYHbIX NPUHLMNAx
NPOMbILLNIEHHOIO NOMyYeHUs
BaXKHEWLLNX BELLECTB

32

Uenosek B M1pe BeLLECTB U
mMaTtepuanos

33

34 Xnmusi n 300poBbE YeroBeka

OBLIEE KOJINYECTBO YACOB
Mo NPOrPAMME
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NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

10 KINNACC

Kon
npoBepsieMoro
pe3ynbTara

1

NMpoBepsiemMble NpeaMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOW OoGpa3oBaTesnibHOWN NpPorpaMmmMbl CpegHero
obwero o6pasoBaHus

TeopeTnyeckme 0CHOBbI OpraHN4YeCcKkomn XMMmnm

1.1

CdopmMnpoBaHHOCTb MNpeacTaBneHnn O  XUMWUYECKOW
COCTaBNsALWEN eCTeCTBEHHOHAY4YHOW KapTuHbI MUpa,
poniv  XMMUKU B MNO3HaHUW ABMNEHUA Npupoabl, B
POPMMPOBAHUN MBbILISIEHUS U KYIbTypbl JIMMHOCTU, €€
YHKUMOHANBHOMW rpaMoOTHOCTM, Heobxogumon gng
peweHns  MNpakTU4ecKux 3agady W IKOSTOrnYeckm
0O0OCHOBAHHOIO OTHOLUEHUS K CBOEMY 340POBbIO U
npupoaHon cpene

1.2

1.3

BnageHne cuctemMonm XMMUYECKUX 3HaAHWUW, KOTopas
BKMNtOYaeT: OcCHoBonosarawwue noHAtTMs (Monekyna,
BaNneHTHOCTb,  3NEeKTPoOTPULAaTENBbHOCTD, cTeneHb
OKUCMEHNA, XUMUYecKasa CBA3b, MOJSIb, MOSIIpHas mMacca,
MOMSIPHbIN 00BLEM, yrnepoaHbIn ckener,
dyHKUMOHANbHAA  rpynna, pagukan,  unu3omepus,
n3omepbl, FOMOJSIOrMYeCcKnm pag, romornoru,
yrnesogopobl,  KACropoa- M asoTcofeplkaliune
coeguHeHnsa, OGuonorn4yeckn akTUBHblE  BellecTBa
(yrmeBoabl, kupbl, ©6enku), MOHOMEp, MONUMeEp,
CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYNSPHbIE
COeaVHEHNSA); TEOPUN U 3aKOHbl (TEOpPUS XUMWUYECKOro
CcTpoeHusi opraHudeckux Bewects A.M. bytneposa),
3aKOHOMEPHOCTWN,  CUMBOSIMYECKMA  A3bIK  XUMWUW,
pakTonornyeckme CcBefeHuMss O CBOWMCTBaX, CoOcCTaBse,
nosiydeHnn n 6e3onacHoM UCMNOSb30BaHUM BaXKHEMLLMX
HEeOpraHM4YeCcKNX W OpraHN4Yeckux BeLecTB B ObITy U
NPaKTUYeCKoN AeaATeNbHOCTN YenoBeka

ChopMMpPOBaAHHOCTL YMEHUIN BbISBMATbL XapaKTepHble
NMPU3HaKW MOHATUNW, YyCTaHaBNMBaTb MX B3aMMOCBSA3b,
MCnonb3oBaTb  COOTBETCTBYKOLUME  MOHATUS  Npw
onucaHMM cocTaBa, CTPOEHUA W  NpeBpalleHun
OpraHMYecKux coeanHeHNN

1.4

1.5

C(hOPMMPOBAHHOCTb YMEHUI NUCMONb30BaTb XUMUYECKYHO
CUMBOSIMKY  [ONI1  COCTaBfEeHUS  MOMEKYSISPHbIX  W©
CTPYKTYPHbIX (pa3BEPHYTOW, COKpaLLEHHOW) opMyn
OpraHM4yeckux BewecTB W YpaBHEHUA XUMUYECKUX
peakuuu, n3rotaBnmBaTb Mogenu MOJieKyn
OpraHMyecKkux BewecTs AN  WANCTpauunm  ux
XUMWNYECKOTO U NPOCTPAHCTBEHHOIO CTPOEHUS

CdopmnpoBaHHOCTb YMEHUM yCTaHaBnnBaTb




1.5

1.6

NPUHAANIEXHOCTb U3YYEHHbIX OPraHMYeckux BeLlecTB Mo
MX COCTaBy W CTPOEHMIO K OnpenenéHHoMy Kraccy
(rpynne) coeaounHeHun (yrneBogopoAbl, KMACIopog W
asoTcoAepxawne coefuHeHusi, BbICOKOMOMEKYNSPHbIE
coefuHeHus), AaBaTb nm Ha3BaHUA no
cuctematumyeckon HomeHknatype (IUPAC)

CdopMupoBaHHOCTb  YMEHUA  onpedensatb  BuUAbl
XUMUYECKON CBA3N B  OPraHUYecKUX CoeauHEHNNAX
(oamMHapHbIE N KpaTHbIE)

CdopMUPOBaAHHOCTb YMEHUS MPUMEHATL: MNOJIOXKEHUS
Teopum CTpoeHns  opraHumyeckux BewectB A.M.
BytnepoBa ana o06bSACHEHWA 3aBUCMMOCTM CBOWCTB
BELLLECTB OT MX COCTaBa WU CTPOEHUS; 3aKOH COXPaHEHUS
MaccChbl BELLECTB

Yrnesogopoapbl. Kucnopoacogepxatyme "
asoTcogepxawue opraHun4yeckue coeguHeHus.
BbicokoMornekynsipHble COeANHEHUS

2.1

CopmMMpoBaHHOCTL YMEHWUN MPUBOAUTL TpUBMUASIbHbIE
Ha3BaHUS OTAESbHbIX OPraHUYecKuUx BewecTB (3TUNMEH,
NponuneH, aueTuneH, STUMEHMNUKONb,  ULEPWH,
deHon, opmanbaern, auetanbgerng, MypaBbuHas
KMCNoTa, YKCYCHasi KUCMoTa, OJfieMHoBas  KUCNOoTa,
cTeapuHoBasi KMCIOTa, [MKo3a, ¢pykTo3a, Kpaxmarn,
Lennnosa, rmuuunH)

2.2

CopmMMpoBaHHOCTL YMEHUIN XapaKTepu3oBaTb COCTaB,
cTpoeHne, u3N4YeckKne Uu XUMUYEecKne CBOWUCTBA
TUMWYHBLIX  NpeACTaBUTENEN  pas3fU4YHbIX  KaccoB
OpraHM4yeckux BewecTB (MeTaH, 3TaH, 9TWMEH,
nponuneH, auetuneH, Oyrtagmen-1,3, meTunbytagueH-
1,3, ©OeH30n, MeTaHomn, 93TaHON, 9OTUNEHITUKOIb,
rmuuepuH, deHon, auetanbgerna, MypaBbuHast U
YKCYCHasi KMUCNOTbl, [fOKO3a, Kpaxmar, uUensonosa,
aMNHOYKCYCHas KUCNoTa)

2.3

CdopmMupoBaHHOCTb yMeHUs NNNICTPUPOBaTh
reHeTUYECKyto CBSA3b mMexay TUNUYHBIMK
npeacTtaBuUTENS MU  PasfUYHbIX KNacCoOB OpraHUYecKunx
BELLECTB YPaBHEHUAMU COOTBETCTBYHOLLUX XUMUYECKUX
peakunn ¢ UCNOoNb30BaHMEM CTPYKTYPHbIX dhopmys

2.4

3.1

CdopmupoBaHHOCTb yMEeHUs XapakTepm3oBaTb
NCTOYHUKU yrrneeoopoaHOoro CblpbA (HedTb,
NPUPOAHbIA a3, yronb), CNocobbl ux nepepaboTkn u
npakTMyeckoe NpMMeEHeHNe NPpoayKToB NnepepaboTku
XUMUS N XNU3Hb. PacyéTsl

CdopMnpoBaHHOCTb YMEHUI BflafeTb CUCTEMOW 3HAHUN
006  OCHOBHbIX MeTodax  Hay4yHoro No3HaHu4,




3.2

MCMOMb3yeMbiX B XUMUW MNPU U3YYEeHUN BELLECTB W
XMMUYECKUX  ABMEeHWin  (HabniwogeHue, un3MepeHue,
SKCMEePUMEHT, MoJlenupoBaHue), ncnonb3oBaThb
CUCTEMHbIE  XUMWYECKUME 3HaAHUA ANA  NPUHATUSA
PELUeHNA B  KOHKPETHbIX )XM3HEHHbIX CUTyaLUsX,
CBSI3aHHbIX C BELLLeCTBaMMN U UX NPUMEHEHUEM

CdopmupoBaHHOCTb yMeHM cobnogate  nNpasBuna
Nosib30BaHMs XUMWYECKOM Mocyaon un nabopaTopHbIM
obopygoBaHMeM, a Takke npaBuna obpalieHus cC
BELLLECTBAMM B COOTBETCTBUM C MHCTPYKUMAMU MO
BbIMONHEHMIO NTabopaToOpPHbIX XMMUYECKMNX OMbITOB

3.3

CdopmMnpoBaHHOCTb YMEHUM nnaHupoBaTb n
BbINOMHATE XMMWYECKUI 3SKCMEPUMEHT (MpeBpaLLeHuns
OpraHM4yecknx BELLECTB MNPV HarpeBaHuu, MonyvYeHve
3TUNEeHa W WU3y4YyeHne ero CBOWCTB, KayeCTBEHHble
peakuMm opraHM4Yeckux BeELLECTB, AeHaTypauus 6enkos
npu HarpeBaHuu, LUBETHble peakumnm ©Oenkos) B
COOTBETCTBMM C NMpaBuniamMmm TeEXHMKN Ge3onacHOCTU npu
obpaweHnn ¢ BewectBamum UK nabopaTopHbIM

obopyaoBaHueM; npeacTaBnsTb pe3ynbTaThbl
XMMUYECKOTO  3KCnepuMMeHTa B dopme  3anucu
ypaBHEHUI COOTBETCTBYHOLLMX peakuuii "

hopMynunpoBaTh BbIBOAbLI HA OCHOBE 3TUX Pe3ybTaToB

3.4

ChopmMMpoBaHHOCTL YMEHUA MPOBOAUTL BblYUCIEHNS
Nno  XMMWUYECKMM  YpaBHEHUAM (Maccbl, O0OBLEMA,
KOMMYecTBa WCXOQHOMO BeELWeCTBa WNM  NpoaykTa
peakumm no W3BECTHbIM Macce, OO0BLEMY, KONMYecTBy
OLHOrO 3 UCXOAHbIX BELLECTB UMW NPOAYKTOB peakumm)

3.5

3.6

11 KINNACC

Kon

CdopMupoBaHHOCTb yMEHUMN KpUTUYECKM
aHanuaupoBaTb XUMUNYECKYHO NHopMaLuIo,
nonyyaemyto 13 pasHbiX WCTOYHUKOB  (cpenctea
MaccoBOW MHdopMaLumn, ceTb MHTEpHET u apyrue)

CcopmupoBaHHOCTE  yMeHMM  cobrnogaTe  npasBuna
aKonormyeckn uenecoobpasHoro noseaeHUs B ObITy U
TPYAOBOW OEeATENbHOCTM B LENsiX COXPaHEHWs CBOEro
300pOBbSI U OKpyXawlien  npupogHom  cpeabl,
OCO3HaBaTb OMAacCHOCTb BO3OENUCTBMS Ha  >KUBble
OpraHn3mMbl OnNpefenéHHbIX OpraHN4yecKnx BELLECTB,
noHMmasa cmbicn  nokasatena [OK  (npegenbHo
AOMYCTUMOW KOHUEHTpauun), MOACHATb Ha npumMmepax
cnocobbl yMeHbLUEHNST U NpeaoTBpaLLEHNa UX BPEAHOro
BO34ENCTBUS HA OPraHNU3M YernoBeka

npOBepﬂeMble npeamMeTHble pe3yribTaTbl OCBOEHUA




npoBepsiemMoro
pe3ynbTaTa

OCHOBHOM 06Gpa3oBaTeNlbHOW NporpamMmbl CpeaHero
obLwero o6pasoBaHus

1

TeopeTnyeckne 0CHOBbI XUMUN

1.1

BrnageHne cuctemMom XUMMYECKMX 3HAHWKW, KOTOpas
BKIMOYAET: OCHOBOMoOMarawwme MnoHATUA (XMMUYECKUI
3MIEMEHT, aTOM, 3NIEKTPOHHas obonoyka atoma, s-, p-, d-
9NEeKTPOHHbIE OopbuTann aTtoMoB, WOH, MOJieKyna,
BaNeHTHOCTDb, 31EeKTPOOTPULATESNIbHOCTD, CTeneHb
OKMCIEHUSA, XNMMN4YecKkasi CBA3b, MOJib, MOSFpHas Macca,
MONSIPHbLIA OOBEM, KpUCTannuMyeckaa pelléTka, Tunbl
XUMNYECKUX peakunn (okmcnuTernbHo-
BOCCTAHOBUTENbHbIE, 3K30- W  SHOOTEpPMUYECKME,
peakuun MOHHOro obOMeHa), pacTBOp, 3INEKTPOSUTHI,
HEeaNEeKTPONUTLI,  JNeKTponuTuyeckas  auccoumauus,
OKUCIUTESNb, BOCCTAHOBUTEMb, CKOPOCTb XUMWYECKOM
peakunn, XMMMUYECKOE PaBHOBECUE); TEOPUM WU 3aAKOHbI
(Teopus ANEKTPOSIUTUYECKON auccoumaumn,
Mepuoanyeckun 3akoH [O.N. MeHpeneeBa, 3aKoH
COXpaHeHus1 Macchbl), 3aKOHOMEPHOCTW, CUMBOJSIUYECKUI
A3bIK XMMUKN, DAKTONOrM4yeckne CBeLeHMs O CBOMCTBaAX,
cocTaBe, MONyyYyeHMM u 6Ge3onacHOM UCNONb30BaHWUMK
BaXXHENWNX HeopraHM4ecknx Bewects B ObITy u
NPaKTUYECKON AeATENBbHOCTM YeroBeka

1.2

1.3

ChopMMpOBaAHHOCTL YMEHUIN BbISBNATbL XapakTepHble
NPU3HaKM N  B3aMMOCBSI3b  W3YYEHHbIX  MOHSATUMN,
NPUMEHATb COOTBETCTBYHOLLME MOHATUS NPU ONUCaAHUK
CTPOEHUSI M CBOWCTB HEOPraHM4YecKux BELLEeCTB M WUX
npeBpawleHnn; BbISBNATbL B3aUMOCBS3b  XMMUWUYECKUX
3HAHUM C MOHATUMAMW W MpPeAcTaBNeHUsAMU ApYrux
€eCTeCTBEHHOHAaY4HbIX NPeaMEeTOB

BnageHne OCHOBHbIMM METO4aMW Hay4yHOro MO3HaHMUS
BELLECTB M XMMWUYECKUX saBMNeHun (HabnwogeHwue,
n3MepeHne, IKCNEPUMEHT, MOaENMpPOBaHMeE)

1.4

CopmmpoBaHHOCTL YMEHUIA OnpeaenaTb BaneHTHOCTb
M CTeneHb OKUCMEHUS XUMUYECKUX IfEMEHTOB B
COEANHEHNAX Pa3fIMYHOro CcoCTaBa, BUA XUMWUYECKOW
CBA3N  (KOBaneHTHasi, WOHHas,  MeTannuyeckas,
BOOOPOAHAs) B COEANHEHUSX, TUM KpUCTansmyeckon
PeLlETKN KOHKPETHOro BellecTBa (aTomHas,
MONneKynsapHas, MOHHad, MeTannmyeckas)

1.5

1.6

CdopMUpoBaHHOCTb YMEHUW OMNpeaensaTb XapakTep
cpenbl B  BOAHbIX pacTBopax  HeopraHU4YecKmnx
coeVHEHNN

CdopmunpoBaHHOCTb YMEHUSA KnaccudgmumpoBaTb
XUMUYECKNE peakunmn Nno pasnuyHbIM NpusHakam (Yucny




1.7

N COCTaBy pearvpylowmnx BeLLEeCTB, TENNOBOMY 3hGEKTY
peakunn, U3MEHEHNIO CTEMEHEN OKUCIEHUS 3NIEMEHTOB,
obpaTUMOCTK peakuum, y4acTumo KaTanmsaTopa)

CdopMUPOBaAHHOCTb YMEHUI COCTaBMATb YpaBHEHUS
peakuMin pasfnnyHbIX TUMNOB, MOSIHbIE U COKPALLEHHbIE
YPaBHEHUS1 peakunmin WOHHOro obMeHa, y4yuTbiBas
YyCNOBUS, NPU KOTOPbIX 3TN peakuum nayt oo KoHua

1.8

CdopMnpoBaHHOCTb  YMEHUA  MPOBOAUTL  peakuuw,
NOATBEPXAAKOLWMNE KAYECTBEHHbIN COCTaB pPasfnyHbIX
HeoOpraHM4yeckMx BELLEeCTB, pacrno3HaBaTb OMbITHbIM
NyTEM WOHbI, MPUCYTCTBYKOLWIME B BOOHbIX pacTBopax
HeopraHn4yeCcKnx BeLLecTB

1.9

1.10

CdopMnpoBaHHOCTb YMEHUW pacKpbiBaTb CYLWHOCTb
OKUCIIUTENbHO-BOCCTAHOBUTENBbHbIX peakumm
nocpenCTBOM COCTaBIIEHUS ANEKTPOHHOro BanaHca aTnx
peakunm

CdopMUpOBaAHHOCTb YMEHUN OOBACHATbL 3aBUCUMMOCTb
CKOPOCTU XMMNYECKOWN peakumn OT pasfinyHbIX oakTopoB

CdopMUPOBAHHOCTb  YMEHU OOBACHATL  XapakTep
CMELLEHNA XMMUYECKOro paBHOBECUS B 3aBUCUMOCTU OT
BHelWHero Bo3gencteus (npuHumn Jle WWaTtense)

2.1

O6Lwasn n HeopraHnyeckasi XuMms

CdopMUPOBaAHHOCTb  YMEHUA  pacKpbiBaTb  CMbICI
Mepuoguyeckoro  3akoHa O.. MeHoeneeBa u
AEMOHCTpMpOBaTh ero CUCTEMAaTUINPYIOLLYIO,
00 BACHUTENBHYIO U NPOrHOCTUYECKYO (PYHKLUK

2.2

CdopmnpoBaHHOCTb YMEHUN XapaktepusoBaTb
31IEKTPOHHOE CTPOEHNE aTOMOB XMMUYECKNX INIEMEHTOB
1-4 nepwopos [lepnognyeckon cCUCTEMbl XUMWUYECKUX
anemeHToB [.N. MeHOoeneeBa, UCNONb3yd MOHATUA «S-,
p-, d-aNeKTPOHHble opbutanu», «3HepreTuyeckme
YPOBHUY», OOBACHATb 3aKOHOMEPHOCTU  MU3MEHEHUS
CBOWCTB XMMWYECKUX INEMEHTOB U UX COEAUHEHUN MO
nepuwogam wn rpynnam [lepnogmyeckon  cuUcTeMsbl
xnmmnyeckmnx anemeHTtoB .. MeHpoeneeBa

2.3

CdopmupoBaHHOCTb YMEHUN XapakTtepusoBaTb
(onucbiBaTb) obuime XnumMuyeckune cBOMCTBA
HEOpraHM4YecKnx  BeLWecTB  pas3fnyHbIX  KMNaccos,
noaTBepXaaTb CylleCTBOBaHWE T[EeHEeTMYeCKOM CBSA3M
MeXay HeopraHM4yeckMMu BewecTBaMn C MOMOLLbIO
YpaBHEHUN COOTBETCTBYHOLLMX XUMUYECKNX PeaKLnM

2.4

CdopMnpoBaHHOCTb YMEHUN yCcTaHaBnuBaTb
NPUHAANEXHOCTb HeOpraHM4Yeckux BewecTB Mo WX
COCTaBy K orpefenéHHoMy Knaccy (rpynne) coeanHeHum
(MpocTble BewecTBa — MeTansbl U HEMETasnsbl, OKCUAbI,




OCHOBaHWS, KUCIOTbl, aMOTEpPHbIe MTMAPOKCHAbI, COMNN)

2.5

2.6

CdopmnpoBaHHOCTb YMEHUM ncnonb3oBaTb
XUMUWYECKYD CUMBOSMUKY AN COCTaBfieHUs dOopMyI
BEeWeCTB WU  YpaBHEHUM  XUMWUYECKUX  peakuun,
CUCTEMATUYECKYHO HOMEHKNnaTypy (IUPAC) n
TpuBManbHble Has3BaHUS OTAESIbHbIX HEOPraHNU4eCcKnx
BELLECTB (yrapHbld ras, Yrrekucrnbli ras, amMmMmuak,
ralléHasi n3BecTb, HeralwéHasa n3BecTb, NUTbeBada coaa,
nMpuUT 1 apyrue)

CdopmmnpoBaHHOCTb YMEHUM XapaktepusoBaTb
(onncbiBaThb) obuime XUMunyeckune CBOMCTBA
HeopraHM4yecknx  BelecTB  pasfiMdHbIX  KNaccos,
noaTBepXaaTb CyLleCTBOBaHME T[EeHEeTMYEeCKOM CBSA3M
MeXay HeopraHM4yeckMMu BewecTBaMn C  MOMOLLbLO
YpaBHEHUN COOTBETCTBYHOLLMX XUMUYECKNX PeaKLNM

2.7

CdopMnpoBaHHOCTb YMEHUM nraHnMpoBaTb n
BbIMONMHATL  XMMWYECKUA 3KCMEPUMEHT  (pasnoXxeHue
nepokcuga BOAoOpoda B MNPUCYTCTBUM KaTanusaTtopa,
onpegeneHne cpedbl pacTBOPOB BELLECTB C MOMOLLbIO
YHUBEPCANbHOIrO MHAMKATOpPa, BIUAHUE PasfUYHbIX
drakTOpOB Ha CKOPOCTb XMMWYECKOM peakuuu, peakuuu
MOHHOrO obMeHa, KayeCTBEHHble peakunn Ha cynbdart-,
KapboHaT- M XNopua-aHWOHbI, Ha KaTUOH aMMOHUS,
pelweHne 3JKCnepuMmeHTanbHblX 3agad no  Temam
«MeTtannbl» un «HemeTannbl») B COOTBETCTBUU C
npaBunamMmm TEXHUKM Oe3onacHOCTU npu obpalieHun ¢
BewectBaMn U1 nabopaTtopHbiM  obopygoBaHUEM;
npeacTaBnsTb pesynbTaTbl XMMUYECKOrO 3KCNEePUMEHTa
B hopme 3anucu ypaBHEHUN COOTBETCTBYIOLLMX peakLmin
n cdopMmynupoBatb BbIBOObl Ha  OCHOBE  3TUX
pes3ynbTaToB

2.8

2.9

CopmupoBaHHOCTL  yMeHUM cobrnogaTe  npasuna
NMONb30BaHMUS XMMUYECKOW Nocyaon M nabopaTopHbIM
obopynoBaHueM, a Takke npaBuna obpalleHus c
BELWECTBaMM B COOTBETCTBUM C MHCTPYKUMAMM MO
BbIMOSTHEHMIO NAabOPATOPHBLIX XMMUYECKMX OMbITOB

CopmupoBaHHOCTb yMEHUN XapaktepusoBaTb
XMMUYECKMe  npouecchbl,  nexawue B OCHOBe
NPOMBILUSIEHHOrO  MOSMyYEeHUsI  CEPHOMU KNCNOTbI,
aMmmuaka, a Takke CcOpPMUPOBAHHOCTb NpeacTaBreHun
00 0OWMX HayYHbIX MNPUHLMMAAX W  3KOSNOrMYEeCcKMX
npobrnemMax XMMmM4eCcKoro NpoM3BoACTBa

3.1

XumMusa n xXn3Hb. PacuéTsbl

CdopmMnpoBaHHOCTb MpPeaCTaBleHMn O  XUMUYECKOMN
COCTaBMnSALWEN €CTECTBEHHOHAY4YHON KapTUHbI MUPa,




3.2

ponnM XUMUKM B NO3HAHUM ABNEHUA MPUPOAbl, B
POPMUPOBAHMUN MbLILLIIEHNSA N KYIbTYpPbl JIMMHOCTU, €€
YHKUMOHANBHON rpamMoTHOCTW, Heobxogumon Ans
peleHns  npakTU4eckux 3agavy U 9KOSIOrmYeckm
0O0OCHOBAHHOIO OTHOLLUEHUS K CBOEMY 340POBbl U
npupogHon cpene

CdopmnpoBaHHOCTb YMEHNN KPUTNYECKU
aHanuanpoBaTb XUMUYECKYHO NHopMaLuIo,
nosiydaemMyto U3  pasHblX WCTOYHMKOB (CpedcTsa
MaccoBOW KOMMYHUKauuKn, ceTb VIHTEpHeET 1 gpyrue)

3.3

3.4

3.5

CdopmupoBaHHOCTb yMeHM cobnogatb  nNpasuna
aKonornyeckn uenecoobpasHoro nosedeHus B 6bITy u
TPYyOOBOM OEATENbHOCTM B LENSIX COXPaHEHUA CBOEro
340pPOBbS N OKpY>KatoLen NpupoaHoOn cpeabl
Oco3HaBaTb OMacHOCTb BO3AEUCTBUA Ha  KMBblE
opraHn3amMbl ONpeaenéHHbIX BELLECTB, MOHUMAs CMbICH
nokaszatensa [OK, nosacHATb Ha npumepax cnocobbl
YMEHbLUEHNST W NpefoTBpalleHns UX  BpegHoro
BO34EMNCTBUSA HA OpraHn3M YyernoBeka

ChopmmpoBaHHOCTb YMEHMUI NPOBOANTL BbIYUCIEHUSA C
MCNosib30BaHNEM MOHATUS «MaccoBas OONs BelecTBa B
pacTBope», OOBLEMHbLIX  OTHOLIEHWA rasoB  Npwu
XMMUYECKNX peakumsax, Maccbl BeuwectBa unm obbéma
ra3oB MO U3BECTHOMY KONMYECTBY BeLLLEeCTBa, Macce unu
00BbEMY OLHOro M3 y4acTBYHOLMX B peakunn BeLLecTs,
TENrIOBOro dddeKra peakuum Ha OCHOBE 3aKOHOB
COXpaHEHUs  Maccbl BeLLeCcTB, npeBpaleHus u
COXPaHEHNS 3HEPrmm




NMPOBEPAEMBIE 3JIEMEHTbI COOEPXXAHUA

10 KITACC

Kop

MpoBepsieMbI 3r1eMeHT coaepXaHus

1

TeopeTnyeckne 0CHOBbI OPraHNYeCcKom XMMNn

1.1

1.2

MpeomeT opraHN4eckon XMMWUKU: €€ BO3HMKHOBEHWE, pa3BuUTUE U
3HayeHue B MNOJSTlyYeHUN HOBbIX BELLECTB U Matepuanos. Teopus
CTpoeHna opraHunyeckux coegnHeHnn A.M. bytnepoa, eé
OCHOBHbIE NOJSIOXEHNSA

CTpyKTypHble opMynbl opraHMyecknx BelecTB. [oMonorus,
n3omepus. XmMmnyeckasi CBsiab B OpraHMYeCKUX COeOUHEHUsIX —
oOuHapHble W  KpaTHble  cBsA3W.  [lpeactaeneHne o
KnaccudukaLmm opraHn4eckmx BeLLecTs

1.3

HomeHKnaTypa opraHn4eckumnx COeNHEHNN (CI/ICTeMaTVI‘-IeCKaﬂ) 7
TpnBmnaribHble Ha3BaHUA BaXXHEULLNX HpeﬂCTaBMTeﬂeﬁ KIifaccoB
OpraHn4ecknx BeLeCTB

Yrnesogopoabl

2.1

2.2

2.3

2.4

2.5

AnkaHbl: cOCTaB U CTpPOeHue, romonormyeckun psag. MetaH wu
9TaH — npocTenwmne npeacTaBUTENU ankaHoB: duandeckue u
XUMUYECKME CBONCTBA (peakuuMm 3aMELLEHUs U TopeHus),
HaxoXgeHue B npupoae, NonyyeHne 1 NnpuMeHeHne

AnKeHbl: COCTaB U CTPOEHME, FOMOSIOTMYECKUA psg. OTUNEH U
nponuneH — NpocTeNlue NpeacTaBUTENM ankeHoB: usnyeckme
" XMMUYecCKme CBoOWCTBa (peakumm rMApUpoOBaHMs,
ranoreHnpoBaHus, rmapaTauum, OKUCINEHUs U NonMMepu3sauunn),
nony4YeHne n NpUMMeHeHne

Ankaguenbl: 6ytagueH-1,3 un metunbytagueH-1,3: CTpoOeHue,
Ba)KHENLLME XMMUYECKME CBOWCTBA (peakumsa nonumepusaumn).
[MonyyeHne CUHTETUYECKOro KayvyKa U pesnHbl

AnNKWHbI: cOCTaB 1 0COBEHHOCTU CTPOEHMS!, TOMOSIOrMYECKUIA psf.
AueTuneH — npoCTellniA npeacTaBuUTENb arkuMHOB: COCTaB,
CTpPOeHMe, U3NYECKME U XUMUYECKME CBOWCTBa (peakumm
TMOPVUPOBaHUS,  ranoreHMpoBaHusl, ruapaTauum, ropeHus),
nony4YeHne n NpMMeHeHne

ApeHbl. beH3on: cocTaB, CcTpoeHue, pusndeckme U XMmMmyeckune
cBoMCcTBa  (peakuuMn  rasioreHMpoBaHUS U HUTPOBAHUSA),
nonyyeHne u npumeHeHwe. Tonyon: cocTaB, CTPOEHME,
dunsmnyeckme n XuMunyeckue CcBOMCTBa (peakuyum
ranioreHNpoBaHUS U HUTPOBAaHMUS), MNOJSydYEeHUEe U NPUMEHEHME.
TOKCMYHOCTb apeHoB. "eHeTU4eckas CBSI3b mMexay
yrneesogopogamu, npuHagnexawmmm K pasfimyHbIM Knaccam

2.6

MNpupoaHble WUCTOMHWUKM yrneBodopodoB. [pupodHbid ras wu




nonyTHble HedTaHble rasbl. HedTb M €€ npoucxoxgeHue.
Cnocobbl nepepaboTku HedTH: neperoHka, KPEKUHT
(Tepmmyecknn, KaTanuTn4eckun), nMponms. MpoayKThbl
nepepaboTkn HedPTN, UX NPUMEHEHNE B NPOMbILLIIEHHOCTN U B
ObITy. KaMeHHbIN yronb 1 NPoAYyKTbl ero nepepaboTku

3.1

Kucnopoacoaepxaline opraHuyeckme coeauHeHus

[MpepenbHble oOgHOATOMHbIE CNUPTLl. MeTaHon w©  3TaHon:
CTPOEHUe, (u3mMyeckme M XMMUYECKMe CBOWCTBa (peakuum cC
aKTUBHbIMW  MeTasnsiamu, ranoreHoBogoponamu, rOpeHue),
npumMeHeHue. BooopogHble CBA3M Mexay MOrieKkynamu CrnvpToB.
[encteme mMeTaHona W 9TaHONa Ha OpraHM3M YernoBeka.
MHoroaToMHble CNUPTbI. TUMEHTTIMKOSb U IMULEPUH: CTPOEHME,
dunsmyeckne u XMMUYECcKne CBOWCTBa (B3aMMOOEWCTBME CO
LEeNOYHbIMN  MEeTannamu,  KavyeCTBEeHHast  peakumss  Ha
MHOroatoMHble cnupTbl). [denctBne Ha oOpraHuaMm 4erioBeka.
[MpuMeHeHne rnnuepuHa n ATUNEHrNUKons

3.2

deHoN: CTpoeHue Monekynbl, (uandeckne wn XMMUYeckue
cBoncTBa. TOKCMYHOCTbL (peHona. NpumeHeHne cdeHona

3.3

3.4

Anbgermabl U keToHbl. Popmanbgerva,  aueTanbaerng:
CTpoeHMe, U3NYECKME U XUMUYECKMEe CBOWCTBa (peakumm
OKUCIEHUSI W  BOCCTAHOBIEHUSl, KA4eCTBEHHble peakuun),
nony4eHne u NpuMeHeHne

OAQHOOCHOBHbIE npegenbHble KapboHOBLIE KMCNOTbI.
MypaBbMHasi U yKCyCHasi KUCROTbl: CTPOEHWE, usndeckne wu
XMMUYeckne cBomcTBa (CBOMCTBa, ObLWMe Ansa Kracca KUCHoT,
peakuma  aTepudpmkaummn),  noryyeHne 1 NPUMEHEHME.
CteapuHoBass ¥ oOnewHoBasd KUCNOTbl Kak MpeacTtaBuUTenm
BbICLLUMX KapOOHOBbIX KMCNOT. Mbina Kak CconuM  BbICLUNX
KapOOHOBbIX KACINOT, X MoKLlee AeNCTBNE

3.5

CnoxHble adupbl Kak npou3BogHble KapOOHOBbLIX KUCIIOT.
moponuna  cnoxHblx adupoB. Kupbl. [ngponus  XuUpos..
[MpuMmeHeHne xnpos. bruonormnyeckasi posib X1pos

3.6

YrneBogbl: cOoCTaB, Knaccudgukauma yrnesogoB (MOHO-, AN- U
nonucaxapuabl). [NKo3a — MNpPOCTEMWMA  MOHOCaxapwua:
0COBEHHOCTM CTPOEHUSA MOSMEKYNbl, (PU3NYECKME N XUMUYECKMNE
cBoKcCTBa (B3anmopgencteme ¢ rmgpokengom meau(ll), okmcneHune
aMMMaYHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBEHME,
OpoOXXeHne rnKo3bl), HaxOXOEHWe B nNpupoae, NPUMEHEHMUE,
Guonornyeckass ponib. PoTocuHTE3d. PpykTOo3a Kak wu3omep
rnoko3bl. Kpaxman v uenntonosa Kak npupoaHble MNofiMMeEpsI.
CTpoeHue kpaxmana v uenmnonosbl. Pusndeckme n xmmmyeckue
CBOWCTBA Kpaxmarna (rmgposnins, kKadyecTBeHHasa peakumnsi C Mogom)

A3oTcoep)kallne opraHnyeckne coequHeHus

4.1

AMUNHOKMCIIOTbI Kak aMdOTEPHbIE OpraHn4Yeckne CcoeauHEHUs.
dunsnyeckne n xMmmmyeckme CBOMCTBa aMMHOKMUCIOT (Ha npumepe




4.2

rnvuuHa). buonormnyeckoe 3HayeHne ammHOKUCNOT. NenTuabl
bBenkn kak npupogHble BbICOKOMOSIEKYSISIPHLIE COEANHEHMUS.
[MepBnyHada, BTOpUYHAA W TpeTudHasa CTpykTypa 6enkos.
Xummnyeckne ceonctBa OenkoB: rmaponua, aeHatypauus,
Ka4yeCTBEHHbIE peakunmn Ha 6enku

BblicokoMonekynsipHble coeauHeEHMs

5.1

OCHOBHbIE MOHATUS XMMUM BbICOKOMOMEKYNSAPHbLIX COEANHEHWIA:
MOHOMeEp, nonumep, CTPYKTYpHOE 3BEHO, cTeneHb
nonumepusaunm, cpegHss MonekynsipHas Macca. OCHOBHble
MeTodbl CWHTE3a  BbICOKOMOIEKYMNSPHbIX  COeAMHEeHUn  —
nonumepusauns 1 NONMKoHAeHcaLns

5.2

JKcnepuMeHTanbHble  MeTodbl M3YYeHuUsi BelecTB U UX
npeBpalleHnii: O3HaKoMrieHMe ¢ obpasuamMym MNpUPOOHbIX U
MCKYCCTBEHHbIX BOJIOKOH, MnacTtMacc, kayyykoB. [lonyyeHue
CUHTETMYECKOrO KaydyKa 1 pe3uHbl

11 KITACC

Koa

MpoBepsieMbI 3neMeHT coaepXaHus

1

1.1

1.2

TeopeTquCKme OCHOBbI XM

XuMnyecknn anemeHT. AToM. Agpo atoma, N3oTonbl. NeKTPoHHas
obonoyka. JHepreTnyeckme YpOBHM, NOLYPOBHWU. ATOMHbIE
opbutanun, s-, p-, d-anemeHTbl. OcobeHHOCTM pacnpeneneHus
9NEKTPOHOB Mo opbuTansam B aTtoMax 3f1eMEeHTOB NepBbIX YETbIPEX
nepmnoaoB. ANEKTPOHHAsA KOHJUrypaumnsa atTomos

Mepuoguyeckun 3akoH u [lepuogmyeckass cuctema XMMUYECKUX
anemeHnToB [.N. MeHgeneeBa. CBs3b NEepUOANYECKOrO 3akoHa U
Meproanyeckon CUCTEMBI XxmMmnyecknx  anemeHtoB .M.
MeHgeneeBa C COBPEMEHHOW TeOpuenh CTPOEeHUss aTOMOB.
3aKOHOMEPHOCTN U3MEHEHUSI CBONCTB XMMWYECKUX SNIEMEHTOB U
obpasyemMbIX UMW MPOCTbIX M CHOXHbIX BELeCcTB MO rpynnam u
nepuogam. 3HayeHMe NepPUoOANYECKOro 3aKoHa B pasBUTUM HAYKK

1.3

CTpoeHue BewecTBa. XmMMmmyeckasi CBs3b. Buabl XuMmnyeckomn cesaau
(koBaneHTHas HenondpHasa 1 NonspHasa, NOHHas, MeTannudeckas).
MOHbI: KATUOHbI M aHNOHbLI. MexaHn3ambl 06pa3oBaHMst KOBaNeHTHOM
XMMUYECKON  CBA3NM  (OOMEHHbIM N OOHOPHO-aKLENTOPHbIN).
BogopoaHas ceBasb

1.4

1.5

BaneHTHOCTb. AnekTpooTpmuaTenbHOCTb. CTeneHb OKUCIIEHUS

BewiectBa MOMEKyNAPHOrO U HEMOMEKYNAPHOIO CTPOEHUS. 3aKOH
NOCTOSIHCTBaA COCTaBa BelwlecTBa. Tunbl  KpUCTanNmnyecknx
peweTok.  3aBMCUMOCTb  CBOMCTBA  Bewects OT  Tuna
Kpuctannuyeckon pewetkn. [NoHATMe O AUCNEepPCHbIX CUcTeMax.
NcTrHHBIE 1 KOonnouaHble pacTBopbl. MaccoBas Oonst BewecTsa B
pacTBope




1.6

Knaccudukaums HeopraHnyecknx coeguHeHnn. HomeHknaTtypa
HeopraHM4ecKnx BeLLecTB

1.7

1.8

1.9

1.10

Xumunyeckaa peakumsa. Knaccudukauns XUMUYECKUX peakunn B
HEOpPraHM4Yeckom W OpraHMYeckom XuMMUU. 3aKOH COXPaHEHUs
MaccCbl BELLECTB, 3aKOH COXPaHEHUS N NpeBpaLLeHns 3Heprum npu
XUMUNYECKUX peakumsix

CKopOoCTb peakumn, e€ 3aBUCUMOCTb OT pasfnnyHbiX bakTopoB
Ob6paTtumble peakunn. Xumundeckoe paBHoBecune. DakTopsl,

BNMSAOLWLME HA COCTOSIHME XMMUYEcKoro paBHoBecusi. MNpuHumn Jle
laTenbe

onekTponuTnyeckas  auccoumnaums. CunbHble ©n  cnabble
anekTponutbl. Cpega BOAHbIX pPacCTBOPOB BELLECTB: Kucnas,
HenTparnbHas, WwenoyHas. Peakumm noHHoro obmeHa

1.11

OKucnnTeNbHO-BOCCTAHOBUTESIbHbIE peakunn
HeopraHunyeckaa xummsa

2.1

HemeTtannsl. NMNonoxeHne HemeTannos B lNepuognyeckon cucteme
xummyecknx oanemeHtoB [O.. MengoeneeBa u 0CODEHHOCTU
CTPOEHNS  aTOMOB. dusnyeckne  cBoUCTBa HemMeTansnos.
Annotponua HemeTansioB (Ha nNpuMepe KUCropoga, cepbl,

docdopa u yrnepoaa)

2.2

XnmMnyeckne CBOMCTBA BaXKHENLLMX HEMETAs0B (ranoreHos, cepbl,
asoTta, ocdopa, yrnepoga W KPEMHUSA) M UX COEOMHEHWN
(okcupos, KncrnopogcoaepKaLmx KMcnor, BOOOPOAHbIX
coeauHeHunn). [puUMeHeHne BaXHeWWux HemeTannoB U UX
coeanHeHnn

2.3

MeTtannbl. [lMonoxeHne metannoB B [lepuogudeckon cucteme
xummyecknx anemeHtoB O.W. Menpgeneesa. OcobeHHOCTHU
CTPOEHUSA ONEKTPOHHbIX obonovek atomoB MetannoB. O6wwme
domsnyeckme cBOWCTBa MeTannos. CnnaBbl MeTansos.
ONEKTPOXMMNYECKUI paa HanNpsXKeHNN MeTannos

2.4

2.5

XUMMYECKME CBOWCTBA BaXHEWLUMX MeETannoB (HaTpun, Kanum,
KanbuWi, MarHum, antoMUHUKN, LMHK, XPOM, >Xefneso, mMedb) U ux
coeguHeHnin. Obwue cnocobbl nonyyeHnst metannos. [NpumeHeHne
MeTanmnoB B ObITy N TEXHMKE

[eHeTn4eckasa cBA3b HeopraHn4eckmnx BeLlecTB, NpuHaglnexawmnx K
pa3nnyHbIM Kriiaccam

XUMUa " XN3Hb

3.1

3.2

Ponb xumun B obecneyvyeHum 3KONOrmyeckomn, 3HepFeTI/ILIeCKOIZ n
nuweson ©e30nacHOCTH, pa3Butnun  MeguuunHbI. lNoHaTne o
Hay4HbIX METOAAX NO3HaHUA BELWLECTB U XMMNYECKNX peaKLlMVI

rlpe,D,CTaBﬂeHl/lﬂ 06 obuwmx Hay4HbIX nNpuHUMNnax npoMbIWLITIEHHOIO
nony4yeHunA BaXKHEMLUMX BellecTB. YenoBek B Munupe BellectB ”
MaTepunarnos. BaXkHeuLuune cTpouTeribHble MaTtepuansl,
KOHCTPYKUMOHHbIE  MaTepwualibl, KpacKu, CTEeKIro, KepaMuKa,




maTepuanbl Ons 3NeKTPOHMKW, HaHOMaTepuarbl, OpraHU4eckue u
MUHepanbHble yaobpeHust
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