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PABOYAA NMPOrPAMMA

yyeb6Horo npeameTta «XumMua»

(6a3oBbI YpOBEHb)

ans obyvatowmxcs 10-11 knaccos



NOACHUTEJIbHAA 3ANMUNCKA

Mporpamma no XuMMUKM Ha YpOBHE cpeaHero obuwero obpa3oBaHus
pa3pabotaHa Ha ocHoBe denepanbHoOro 3akoHa oT 29.12.2012 Ne 273-903 «O6
obpasoBaHum B Poccuickon depepauum», TpeboBaHWn K pesynbTaTam
ocBoeHus1 degepanbHon obpasoBaTenbHOW nporpamMmbl cpegHero obuiero
obpasoBaHua (POl COO), npeacrasneHHbix B PegepanbHOM rocygapCcTBEHHOM
obpasoBaTtenbHom crtaHgapte COO, c ydyétom KoHuenuuu npenogaBaHus
yyebHoro npegmeta «Xumusi» B obpasoBaTesibHbIX OopraHusaumax Poccuickon
depepaunn, peanu3ylolnNX OCHOBHble obpasoBaTefibHble Mporpammbl, U
OCHOBHbIX nonoxeHnn «CTtpaTternn pasBuTUS BocnuUTaHus B Poccunckon
depnepaumn Ha nepuog go 2025 roga» (PacnopshkeHue lNpasutenbctea PP ot
29.05. 2015 Ne 996 - p.).

OcHoBy nogxogoB K pa3paboTke mporpamMmbl MO XMMUK, K ONpeaeneHuto
obwen ctpatermm obyyeHuss, BOCMMTAHUA U pas3BUTUA  OOy4valoLLMXCS
cpeactBamu ydebHoro npegmeta «Xummay ana 10—-11 knaccos Ha ©6a3oBOM
YpOBHE  COCTaBunuM  KoHuenTtyanbHble  nonoxeHua Hdroc COO o
B3aMMOOOYCIOBNEHHOCTN LENen, COoAEp)XaHus, pe3ynbTaToB o0O0y4YeHus w
TpeboBaHUN K YPOBHIO NOArFOTOBKN BblMYyCKHUKOB.

Xumuyeckoe obpasoBaHue, nonyyaemoe BbIMYCKHUKaMM
obueobpasoBaTenbHOM OpraHM3aumn, SBMSIETCA HEOTbEMSIEMOW YacTblo MX
obpasoBaHHOCTU. OHO CRYXWT 3aBeplialolmMm 3dTanoM peanusauum Ha
COOTBETCTBYIOLEM eMy 6a30BOM YpPOBHE KIHOYEBbLIX LIEHHOCTEMN, NPUCYLLNX
LeNTOCTHON CUCTEME XUMMYECKOro obpasoBaHus. ITU LIEHHOCTU KacalTcs
NMO3HaHMS 3aKOHOB NpPUPOAbl, (OPMUPOBAHUS MUPOBO33PEHMUS U OOLLEN
KynbTypbl 4efioBeka, a TaKkKe 3KONormdeckm OO6OCHOBAHHOIMO OTHOLLUEHUSA K
CBOEMY 3[0pPOBbIO U NpupogHon cpefe. Peanuayetca xumudeckoe obpasoBaHune
oby4valowmxcs Ha YypoBHe cpegHero obuwero obpasoBaHua cpeacTBamu
yyebHOro npegmeTa «XumMusa», CcoaepXaHMe W  MNOCTPOEHME  KOTOPOro
onpegeneHbl B NporpaMmmMe no XMMun C Y4ETOM CNeunPUKM Haykn xmmuu, eé
3Ha4YeHNsa B NO3HaHMM NPUPOAbLI N B MaTepuarnbHON Xn3Hn obLecTBa, a Takke C
y4éTomM OOWunx uenem wn NPUHUUNOB, XapaKTEPUIYIOLWIMX COBPEMEHHOE
COCTOSIHME CUCTEMbI cpeaHero obuiero obpasoBaHusa B Poccuimckon denepauuu.

XnMus Kak aNeMeHT CUCTEMbl €CTECTBEHHbIX HayK urpaeT ocobyko ponb B
COBPEMEHHOW LMBMAN3aLNKN, B CO34aHMM HOBOW 6a3bl MaTtepmanbHOM KynbTypbl.
OHa BHOCUT cBOW BKkMag B OpPMUPOBaHME paLMOHANbHOrO Hay4HOro
MbILLUNEHUS, B CO34aHME LIeNOCTHOro nNpeacraBneHns o6 okpyxarLlemM Mupe Kak
0 eauHCTBE NpuUpoabl U YenoBeka, KoTopoe POPMUPYETCHA B XMMUM Ha OCHOBE
MOHMMaHUSA  BELLECTBEHHOrO0 COCTaBa OKpyXalwero Mupa, OCO3HaHuSA
B3aMMOCBS3N MeXay CTPOEHMEM BeLecTB, UX CBONCTBAMW U BO3MOXHbIMM
obnactamu npuMeHeHus.

TecHo B3aMMogencTBys C ApYrMMU €CTECTBEHHbIMM HaykamMu, XMMUa ctana
HEOTbEMSIEMON  4acTbid MWPOBOW  KynbTypbl, HEOOXOAUMBLIM  YCNOBUEM
YyCNELLUHOro TpyAa M XU3HW KaxKaoro uneHa obwectBa. CoBpeMeHHas XMMUS Kak
Hayka co3uaaTeribHasl, Kak Hayka BbICOKMX TEXHOSTOMMIN HanpasrieHa Ha peLleHne
rnobanbHbIX NPo6remM yCTOMYMBOIO pPasBUTUS YerioBeYyecTBa — CbIPbEBOW,
9HEepreTNYEeCKomn, NMLLEBON, dKONOrM4Yeckon 6e3onacHOCTU N OXpaHbl 300POBbLA.



B cooTtBeTcTBUM C OOBWMMM UensMU U NpUHUMNaAMKU cpegHero obuiero
obpasoBaHua cogepxaHue npeagmeta «Xummusay» (10-11 knaccbl, 6a3oBbIn
YPOBEHb W3YYEHUHA) OPUEHTUPOBAHO MPEMMYLLECTBEHHO Ha OOLLUEKYNbTYPHYHO
noaroToBKy obyvaroumxcs, Heobxoanmyto UM ans BbIpaboOTKM
MUPOBO33PEHYECKUX OPUEHTUPOB, YCMELIHOIO BKIMIOYEHUS B XU3Hb COLMYMa,
npodosmKeHnss obpasoBaHMs B pasfnnyHbiXx 0bnactax, He  CBA3aHHbIX
HenocpeacTBEHHO C XUMUEN.

CocraBnawwummn npegmMmeTta  «Xumusiy SBNAKOTCS 0as30Bble Kypebl —
«OpraHudeckaa xumus» n «Obwaa M HeopraHMYeckas XUMMUSI», OCHOBHbIM
KOMMOHEHTOM COAEepXXaHNS KOTOPbIX ABMAATCA OCHOBbLI 6a30BOM HayKu: cuctema
3HaHWIN NO HEOPraHUYEeCKOM XUMUKN (C BKIOYEHUEM 3HAHUIA N3 OOLLEN XUMUK) U
opraHndeckon xmmumn. dopMmmnpoBaHMe OAHHOM CUCTEMbI 3HAHUW MPU U3YHEHUU
npegmeTta obecneymBaeT BO3MOXHOCTb PaCCMOTPEHUA BCeEro MHoroobpasus
BELLECTB Ha OCHOBE OBLLUUX MOHATUI, 3aKOHOB 1 TEOPUN XUMUU.

CTpykTypa cogepxaHus kypcoB — «OpraHuyeckas xumma» n «Obwasa wm
HeopraHnyeckaa Xumus» copmMmmpoBaHa B nporpamMme Mo XMMWUU Ha OCHOBE
CUCTEMHOrO noaxoda K u3yyeHuto y4yebHoro maTepuana wn obycrosreHa
NcTopuyeckn OBOCHOBaHHLIM  pa3BUTMEM  3HAHUW Ha  OMpeAenéHHbIX
TEOpPeTUYECKUX YPOBHAX. Tak, B KypCe OpraHM4yeckom XuMMUK BeLlecTBa
paccMaTpuBalOTCA Ha YPOBHE KIaCCUYECKOW TeOpUM CTPOEHUS OpraHUYeCcKux
COeAVHEHNN, a TaKkkKe Ha YPOBHE CTEPEOXMMMUYECKUX W  3NEKTPOHHbIX
npegcrasneHnn o cTpoeHun BewecTB. CeBedeHuss 06 u3yvyaemblx B Kypce
BelLleCcTBax AatoTCs B pa3BUTUM — OT YrNeBogOpPOaO0B A0 CIOXHbIX B1uonornyecku
aKTMBHbIX coefuHeHUNn. B Kypce opraHuMyeckon XuMuUM MNosyyarT pasBuUTUE
cthopMMpOBaHHbIE Ha YpOBHE OCHOBHOrO obuero obpasoBaHus
nepBoHavasribHble NpeacTaBfeHns O XMMUYECKOW CBSA3W, KracCUuKaunMoHHbIX
npu3Hakax BeLlecTB, 3aBUCMMOCTU CBOMWCTB BeLeCTB OT WX CTPOEHUS, O
XUMUYECKOWN peakumu.

Mog HOBbIM yrroM 3peHust B npegmete «Xuvmusiy 6a30BOro ypoBHS
paccMaTpuBaeTCca W3Yy4eHHbIW Ha YPOBHE OCHOBHOro oOuwero obpas3oBaHus
TeopeTnyeckun maTtepuan u akrtonornyeckme cBedeHWs O BelecTBax U
XMMMYeckon peakumu. Tak, B 4YacTHOCTU, B Kypce «Obuwaa n HeopraHuyeckas
XnmMusi» oby4varwmmca npeaoctaBnseTcd BO3MOXHOCTb OCO3HaTb 3HadYeHue
NepuoanNvecKoro 3akoHa ¢ obLeTeopeTUYecknx N MeTo4oNOrM4YeCcKuX No3nLnn,
rnybxe noHATb WUCTOPUYECKOE U3MEHEeHMEe YHKUMIA 3TOro 3akoHa — OT
obobuwatoien 4O 06 BACHSAOLEN U MPOrHO3UPYIOLLIEN.

EovHaga cuctema 3HaHUn O BaKHENLLMX BELLECTBaX, X COCTaBe, CTPOEHUH,
CBOMCTBaX U MNMPUMEHEHUU, a TakkKe O XMMUYECKUX peakuusix, UX CYLLHOCTU U
3aKOHOMEPHOCTAX MpoTekaHus ponosiHgetca B kKypcax 10 u 11 knaccos
AfleMeHTaMn cofepKaHusl, UMEKLWUMN KYNbTYPONOrMYeckKnn 1M NpUKIagHon
XapakTep. OTU 3HaHMS CrnoCOOCTBYKOT MOHMMAHUIO B3aMMOCBA3N XUMWUKU C
OPYrMMU HayKamMu, pacKpbiBalOT €€ pofib B NO3HaBaTeNlbHOW U MNpPaKTUYEeCKOW
AEeATeNIbHOCTU 4YerioBeKa, CnocoBCTBYHOT BOCMUTAHUID YBaXXeEHUA K npoueccy
TBOpYecTBa B 06MacTn Teopum 1 NPakTUYECKUX NPUIOXKEHUA XUMUKW, NOMOratoT
BbIMYCKHUKY OpPUEHTUPOBATbC B OOLWECTBEHHO W JIMYHOCTHO 3HAYUMBbIX
npobnemax, CBsI3aHHbIX C XUMUEWN, KPUTUYECKN OCMbICITMBATL MHGOPMaUUIo U
NPUMEHATb €€ ANA MNOMOSMIHEHUS 3HAHWA, peLUeHUs UHTeNNeKTyasnbHbIX |



SKCNepuUMEHTarnbHbIX UccnedoBaTenbCkMx 3agad. B uenom copepxaHue
yyebHoro npegmeTra «XuMusi» LAHHOrO YPOBHS M3YYEHUS OPUEHTUPOBAHO Ha
dopmupoBaHue y oby4varomnxcss MMPOBO33PEHYECKOM OCHOBbI AN MOHMMaHUA
domnocodCcknx naoen, Takumx Kak: matepuarnbHoe eOuHCTBO HEeOpraHnm4yeckoro u
opraHmyeckoro mupa, OOyCrnoBMEHHOCTb CBOWCTB BELLECTB WX COCTaBOM W
CTPOEHMEM, MNO3HABAEMOCTb MPUPOOHbLIX HABMEHUA MNYTEM OKCNEPUMEHTa W
peleHnss NpPOTUBOPEYNA MeXdy HOBbIMM dakTamu U TeopeTuyecKumMu
npeanocbifikaMn, OCO3HaHMUE POSIN XUMUM B PELLEHUM IKONOrMYECKUX npobnem,
a Takke npobrnem cbepexeHus aHepreTUYecKkMx pPecypcoB, Cbipbd, CO3L4aHMS
HOBbIX TEXHOJSIOMMI 1 MaTepuaros.

B nnaHe peweHns 3agady BOCMUTaHUSA, pasBUTUA W coumanusauuu
obyvaloLmxcs MpUHATbIE NPOrpaMMon MO XUMUM NOAXOAbl K onpeneneHuto
cogepxaHusi W NOCTPOeHUs npeameTa npegycMmatpusaloT  dopmMupoBaHue
yHUBEpPCasnbHbIX Y4YebHbIX AencTBuin, wumerowmx 6a3oBoe 3HavyeHve AN
pasnnyHbiX BUOOB [OeATEeNbHOCTU: pelweHus npobrem, noucka, aHanusa wu
obpaboTkm  MHGpopmauun, Heobxoaumblix AN NpuobpeTeHna  onbiTa
NpPakTU4eCKon W UCcrneaoBaTesibCKON LeATENbHOCTU, 3aHMMaloWeEN BaXKHoe
MECTO B MO3HAHUN XUMUM.

B npaktuke npenogaBaHUs XMMWM Kak Ha YypOBHE OCHOBHOro obuiero
obpasoBaHus, Tak W Ha YpoOBHe cpedHero obuiero obpasoBaHus, nNpu
onpefeneHnn copepXaTeflbHON XapakTepUCTUKM Lenen udyydyeHus npegmeta
HanpaBfieHNEeM NEepPBOCTEMNEHHONW 3HAYMMOCTU  TPagMUMOHHO MNPU3HAETCA
dopMUpoBaHME OCHOB XMMMUYECKOW HaykM Kak obnactm COBPEMEHHOro
€CTEeCTBO3HaHUs, MPaKTUYEeCKONn [esATenbHOCTU YerioBeka W Kak OQHOro u3s
KOMMOHEHTOB MUPOBOM KyNbTypbl. C METOAMYECKON TOYKM 3PEHNSA TaKoW Noaxon,
K onpegeneHuto Luernen nsydyeHus npegmeTa sBrsieTcs BnosiHe onpasgaHHbIM.

CornacHo gaHHOM TOYKEe 3pEeHUd rMaBHbIMU LENSMU U3YYeHUs npegmeta
«Xumusa» Ha 6asoBom ypoBHe (10 —11 kn.) aBnsoTCS:

e ((opmMupoBaHMe CUCTEMbl XUMWUYECKUMX 3HAHUMA KaK BaXHenLweun
COCTaBNSALLEN €CTECTBEHHO-HAY4YHOM KapTUHbI MUpa, B OCHOBE KOTOPOW
nexart KroveBble MOHATUA, (PpyHAaMeHTasbHble 3aKOHbl U TEOPUN XUMUM,
OCBOEHME fA3blka HayKu, YCBOEHME U MOHWMAaHWEe CYLLUHOCTU OOCTYMHbIX
0606LeHNn MUPOBO33PEHYECKOIO XapakTepa, 03HaKOMINEHUE C NCTOPUEN
NX Pas3BUTUSA U CTAHOBIIEHWUS;

e (JopMupoBaHME U pas3BUTME MNpenCTaBfieHUA O HayydHbIX MeTodax
NO3HaHMS BeWeCTB W XUMWUYECKUX peakuun, Heobxoaumbix Ong
npnobpeTeHNsa yMEeHUN OPUEHTUPOBATLCS B MUPE BELLECTB U XMMUYECKMX
ABMIEHUN, UMEKLWMX MECTO B Nnpupoae, B NpakTM4ecKkon U noBceaHEBHON
XU3HW;

e pasBuTME YMEHWA W  CcnocoboB  AEATENbHOCTW, CBA3AHHbLIX C
HabngeHneMm 1 OOBbACHEHWMEM  XMMUYECKOrO  3KCMEPUMEHTA,
cobntogeHrem npasun 6esonacHoro obpalleHns ¢ BeLlecTBamum.

Hapsgy ¢ aTuMm, copepxaTtenbHas XxapakTepuctvka uenev u 3agad
n3ydeHna npegmeta B nporpaMmme No XMMUMUM YTOYHEHA U CKOPPEKTMpOBaHa B
COOTBETCTBMM C HOBbIMM MpuopuTETaMM B CUCTEMe cpegHero obuiero
obpasoBaHusa. CerogHs B npenogaBaHun xuMmnn B 6onbluen CcTeneHn oTaaéTcs
npegnovteHne NpakTU4YecKom KOMMOHEHTEe copepKaHus oby4eHus,



OPUEHTMPOBAHHOW Ha MOArOTOBKY  BbINyCKHWKa  obuweobpasoBaTenbHON
opraHusauuu, Bnagewowero He Habopom 3HaHuMA, a YHKUMOHANbLHOWN
rPaMOTHOCTBIO, TO €CTb cnocobamm 1 yMEeHUsIMN akKTUBHOIO MNOSNYyYEHUSA 3HAHUIN U
NPUMEHEHNS UX B pearnbHOM XU3HW OS5 peLleHns npakTu4eckux sagau.

B cBAsn c atmm npu udyvyeHun npeameTta «XuMua» OOMUHMpPYOLLEe
3HaveHne nNpuobpeTaloT Takue Lenu n aagadu, Kak:

aganTtaums obyyarLmnxca K ycroBmaM JMHaMUYHO pasBMBatoLLLEeroca Mmpa,
dopMupoBaHMe  MHTENMEKTyanbHO  PasBUTOM  JIMMHOCTW, rOTOBOM K
camoobpas3oBaHuNio, COTPYAHUYECTBY, CAMOCTOATESNIbHOMY MPUHATUIO TPAMOTHbIX
peLleHNN B KOHKPETHbIX XXU3HEHHbIX CUTyaumMsX, CBA3aHHbIX C BellecTBaMu 1 UX
NPUMEHEHneM;

dopmmpoBaHMe y 0Oy4aloLMXCA  KNHOYEBbIX HaBbIKOB  (KMNHOYEBLIX
KOMNETEHUUN), UMEKLMNX YHUBEPCAribHOE 3HaYeHwe AN pasfnyHbiX BMOOB
OEATEeNbHOCTU:  pelweHna npobnem, noucka, aHanu3a U 0b6paboTku
NHpopmaLmm, HeobBXxoanMbIX AN NPUOBPETEHUS OnbiTa AEATENBLHOCTU, KOTOpas
3aHMMaeT BaXXHOE€ MECTO B MO3HAHUWU XUMUK, a TaKkKe ON9 OLEHKM C NOo3nLni
aKonornyeckon 6e30MacHOCTM xapakTepa BIUAHUA BeLLECTB W XUMWUYECKUX
NPOLLECCOB Ha OpraHM3M YernioBeka v NPUPOAHYH0 cpeay;

pa3BuUTME MO3HaBaTElIbHbIX MHTEPECOB, MHTEMNEKTyalnbHbIX U TBOPYECKNX
crnocobHocTen obyvarwmxca: CnocobHOCTU CaMOCTOATESNIbHO npuobpeTaTb
HOBble 3HaHWSA MO XMMWUW B COOTBETCTBUW C XXU3HEHHbIMM MOTpebHOCTAMMU,
MCNosnb3oBaTb COBPEMEHHbIE MHGOPMALMNOHHbIE TEXHOMOrMKM AAsS Noucka Wu
aHanm3a y4yebHOM WM Hay4yHO-MOMyNsSAPHOM  WHOPMaUUM  XMMWUYECKOro
copepXxaHus;

dopmupoBaHMe © pasBuTME Yy OO0y4valoLlMXCs accounaTUBHOIO U
NIOFMYECKOro  MbILMEHUs, HabngaTenbHOCTM, COBPAHHOCTW, aKKypaTHOCTH,
KOTopble O0COBGEHHO Heobxo4uMMbl, B 4aCTHOCTM, MpWU MNNAHUPOBAHUN U
NpoBeAEHNN XMMNYECKOrO 3KCNEPUMEHTA;

BOCNUTaHMe Yy obydarowmxca YyOexageHHOCTM B FYMaHUCTMYECKOW
HaNpaBfeHHOCTU XMMWUWN, €€ Ba)KHOW PoNnvM B pelleHuMu rrnobanbHbix npobnem
paunoHarnbHOro NPUPOLONONb30BaHUS, MOMOSIHEHUS SHEPreTUYeCcKUX pecypcoB
N COXpaHEeHUs NPUPOAHOrO PaBHOBECUKS, OCO3HAHUSA HeobxoaMmMocTu BepexxHoro
OTHOLLUEHNSA K Npupoae M CBOeMy 3[0POBbLI0, a Takke npuobpeTeHus onbiTa
MCNOSb30BAHNA MOMYYEHHbIX 3HAHUN ON9 MPUHATUS TPAMOTHbIX PELUeHUA B
CcUTyauusix, CBA3aHHbIX C XUMUYECKUMUN SBNIEHUSMMU.

B yyebHOM nnaHe cpegHero obuwero obpasoBaHus npeaMeT «XUMus»
6a30BOro ypoBHS BXOAUT B COCTaB «EcTecTBEHHO-Hay4HbIX NPeaMeTOBY.

ObLiee yucno yacoB, OTBEOEHHbIX ANSA U3YyYEeHUs XnUMuKM, Ha 6Gas3oBOM
ypoBHe cpeaHero obuwero obpasoBaHus, coctaenseT 68 yacos: B 10 knacce — 34
yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 4ac B Hegento).



COOEPXAHUE OBYYEHUA
10 KINNACC
OPITAHUYECKAA XUMUA

TeopeTuyeckne oCHOBbI OPraHN4YeCKon XUuMUu

[MpeomeT opraHN4Yeckon XMMun: e€ BO3HMKHOBEHMWE, pasBUTUE U 3HAYEHUE
B MOJSTy4EHMM HOBbIX BELLECTB M MaTepuanoB. Teopusa CTPOEHUS OpraHUYeCcKunx
coeguHeHnn A. M. byTtnepoBa, €€ OCHOBHble MOMOXEeHUs. CTPYKTYpHblEe
doopmyrbl opraHM4eckmx sellects. 'omosnorna, nsomepus. Xnmmyeckasa CBs3b B
OpraHMYecKux coeaNHEHNAX — OANUHAPHbIE U KpaTHbIE CBSA3N.

[MpencraBneHune o Knaccmuukaumm opraHmyeckmx sewecTs. HomeHknartypa
OpraHM4yeckux COeAuHEeHU (cuctematmyeckasl) W TpuBManbHblE Ha3BaHUS
BaXXHENLLMX NpeacTaBUTENEn KNnaccoB OpraHNYeCcKnx BELLECTB.

JKcnepuMmeHTanbHble MeToAbl M3YyYeHUS BelecTB U UX NpeBpalleHUi:
O3HaKoOMIiIeHne C obpasuamMm OpraHMYecKUX BELLECTB M MaTepuanamm Ha ux
OCHOBE, MOAENMPOBaHME MOJIEKYST OpPraHUYecKUx BELLECTB, HabniogeHue wu
onucaHne OEeMOHCTPAUMOHHBIX OMbITOB MO MpPEBPALLEHUD  OpPraHNYecKnx
BELLLECTB Npu HarpeBaHuu (Nnasnexue, obyrnmBaHne n ropeHne).

Yrnesogopoabl

AnkaHbl: COCTaB W CTpoeHue, romosiormdecknn psga. MetaH M 9TaH —
npocTenune npeacrtaBuUTeENn arnkaHoB: PU3NYECKME U XMMUYECKMe CBOWMCTBA
(peakunn 3ameleHnss N TOPEeHUsl), HaxoXOeHue B npupoae, MonyyYyeHue wu
NpPUMeHEHKe.

AnKeHbl: cocTaB U CTPOEHUE, FOMOSIOMMYECKN psag. STUMEH U NPONUNEH —
npocTenume npeacrtaBUTENN arnkeHoB: PU3NYECKME U XMMUYECKMEe CBOWCTBA
(peakunn rMapupoBaHus, ranoreHMpoBaHWs, rugpatauum, OKUCIIEHUA W
nosiMmepusaunn), NosiydeHne n npuMeHeHue.

AnkagueHbl: 0ytagneH-1,3 n metunbytaguneH-1,3: CTpoeHne, BakHenwune
XUMUYECKNE CBOMCTBA (peakumsa nonumepusaumm). NonyyeHme CUHTETUYECKOrO
Kayyyka U pesuHbl.

AnKuHbI: cocTaB W OCOBEHHOCTU CTPOEHUS, TOMOSIOrMYEecKU psaa.
AueTuneH — npocTerwnn npeacraBuTeNnb ankuMHOB: COCTaB, CTPOEHMUE,
dusmnyeckme n XUMUYeckmne cBOMCTBa (peakummn rmapupoBaHus,
ranioreHnpoBaHus, rmapaTtaunmn, ropeHns), nonyyeHme n NPUMeHeHme.

ApeHbl. beH3on: coctas, cTpoeHne, dUsn4eckne N XMMM4eckme CBOMCTBA
(peakumn ranoreHMpoBaHUsa U HATPOBaHUSA), NONy4YeHUe U NnpumeHeHue. Tosyor:
cocmas, cmpoeHue, ¢uaudeckue U Xumudeckue ceolicmea (peakuyuu
2aslo2eHuUpo8aHuUs U HUMPOBaHUsi), rnosiydeHue U rpumeHeHue. TOKCUYHOCTb
apeHoB. [eHeTnyeckas CBA3b MexXay yrnesogopodamMu, NpUHaanexawmmm K
pasfnnYHbIM Kraccam.

MpupogHble UCTOYHUKM yrneBogoponoB. [puUpoaHbIM ras u MNOMNyTHbIE
HedTaHble rasbl. HedTb n eé npouncxoxgeHmne. Cnocobbl nepepaboTkn HedTH:
neperoHKa, KpekuHr (TepMUYecKun, KaTanuTudeckun), nuponus. [lpoaykTbl
nepepaboTkn HePTN, NX NPUMEHEHME B NPOMbILLSIEHHOCTN N B ObITY. KaMeHHbIN
Yyrofib U NPOAYKTbI ero nepepaboTKu.



JKCNepuMeHTarnbHble MeTodbl U3y4yeHUs BeLecCcTB U UX NpeBpaLLeHuUi:
O3HaKomreHne ¢ obpasuamu nnactTMacc, KayydykoB WM Pe3UHbl, KOSnekuun
«Hedptb» 1 «Yronb», MOOeNUpPOBaHME  MOSEKyn  YrneBo4oOpoadoB U
ranoreHonpou3BOdHbIX, MNPOBedeHue npakTndyeckon paboTtbl:  nonyveHue
aTUeHa n n3yvyeHne ero CBOMCTB.

PacuéTHble 3apgaun.

BbluMCneHns no ypaBHEHUIO XUMUYECKOW peakuum (mMaccbl, 0b6béma,
KONnuyecTtBa MCXOAHOro BeLLeCTBa Unn Npoaykra peakumm rno U3BeCcTHbIM Macce,
00BEMY, KONMYECTBY OAHOMO N3 NCXOAHbIX BELLECTB UM NPOAYKTOB peakLumm).

Kucnopopacopnepxauwime opraHmyeckme coeanHeHuUs

MpegenbHble ogHoaTOMHblEe CnUpPTbl. MeTaHON M 3TaHOM: CTpOeHue,
du3myeckne n XMMMUYEeCKne CBOMCTBA (peakuuu C akTUMBHbIMW MeTannamu,
ranoreHoBogopodamMn, ropeHue), npumMeHeHue. BogopoaHble CBA3U MexXay
Mornekynamu cnupToB. [lencTeme MmeTaHosna u 3TaHona Ha opraHnM3M YyernoBeka.

MHOroaToMHble  CAUPTbl.  JTUSEHINIUKONb U NUUEPUH:  CTPOEHMe,
dunsmyeckne u XMMuYeckne CBOWUCTBa (B3aMMOAEWNCTBME CO  LUENOYHbIMU
MeTannamu, Ka4eCcTBeHHasl peakuusi Ha MHOroaToMHble cnupTbl). [encTeme Ha
opraHu3m yenoseka. [lpumeHeHne rmuuepuHa n 3TUNEHTTIMKONS.

deHoNn: CcTpoeHne Monekynbl, U3MYEeCKNe U XUMUYECKNEe CBOWNCTBA.
TokcnyHoCTb peHona. NpumeHeHne deHona.

Anbgernaobl U Kemodbl. dopmanbgervg, auetanbierva:  CTpoeHue,
dun3myeckne n xmMmmyeckne CBOMCTBA (Peakumm OKUCHIEHUS N BOCCTAHOBIEHUS,
Ka4yeCTBEHHbIE peakunn), NosiydeHne u npuMeHeHue.

OOHOOCHOBHbIE MpefenbHble  KapboHOBblE KUCNOTLl. MypaBbuHaa u
YKCYCHasi KACMOTbl: CTPOEHNE, M3NYECKME U XMMUYECKME CBOMCTBaA (CBOWMCTBA,
obwmne pgnsg  knacca  KUACMOT, peakuus  atepudukaumu), norydeHue wu
npumMmeHeHne. CTeapnHoBasa 1 OfieMHOBAs KNCAOTbI Kak npeactaBuTenn BblCLLUNX
KapOOHOBbIX KMCNOT. Mbina Kak conu BbICLINX KapOOHOBBIX KUCIIOT, UX MotoLee
JencTeme.

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

YrneBogbl: coctaB, kKnaccudukauma — yrnesogoB  (MOHO-, Ou- U
nonucaxapuabl). MioKo3a — NPoOCTENLLNIA MOHOCaxapua: 0COBEHHOCTU CTPOEHUS
MOMeKynbl, Qu3n4yeckne ”n XUMUYECKMEe CBOWCTBa (B3aMMOOEWNCTBME C
rmgpokcugom meau(ll), okucneHme ammmadHblM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBIIEHNE, BPOXEHME TNIOKO3bl), HAaXOXOeHWe B npupoae, NpUMeHeHue,
BGuonornyeckas ponb. POTOCUHTES. PPYKTO3a Kak N30MeEP MOKO3bI.

Kpaxman n uenntorosa Kak npupoaHble nonimmepbl. CTpoeHne kpaxmana v
uennionosbl. PdusmMyeckne Uu XMMUYECKME CBOKMCTBa Kpaxmana (rugponus,
KayeCTBEHHasi peakuusi ¢ nogom).

OKcnepuMmeHTanbHble MeToAbl W3YyYeHUS BelecTB U WX NpeBpalleHUi:
nposegeHune, HabnwgeHne M onucaHne OEMOHCTPALMOHHBIX OMbITOB: rOPeHue
CNUPTOB, KavyeCTBEHHble peakuMM OAHOATOMHbIX CNUPTOB (OKUCHEHWe 3TaHona
okcngom megu(ll)), MHoOroaToOMHbIX CAMPTOB (B3auMOLEWCTBUE [fMUEPUHa C
rmgpokcugom  meau(ll)), anbgerngoB  (OKUCNeHMe aMMuayvyHbiM - PacTBOPOM
okcnpa cepebpa(l) u rmgpokcugom meau(ll), B3ammogencTBme Kpaxmana c




noLom), nNpoBedeHWEe MnpakTUYeckoM paboTbl: CBOWMCTBA pacTBOpa YKCYCHOWM
KMCNOTbI.

PacuyéTHble 3agaun.

BbluMCneHns no ypaBHEHUIO XUMUYECKOW peakuum (mMaccbl, 0b6béma,
KonMyecTBa MCXOQHOMo BewecTBa Unn NpoaykTa peakuum rno M3BeCcTHbIM Macce,
00BEMY, KONMYECTBY OAHOMO N3 NCXOAHbIX BELLECTB UM NPOAYKTOB peakLumm).

AsoTcoaepxalumne opraHn4yeckme coeguHeHus:.

AMMHOKMCIIOTBI Kak amdOoTepHble opraHuyeckne coegmHeHnsa. dusmnyeckune
N XMMUYEeCKMe CBOMCTBA aMMHOKUCNOT (Ha npumepe rnuumHa). brnonormnyeckoe
3HayeHne ammHokMcnoT. MenTuabl.

Benkn kak npupogHble BbICOKOMOSEKYNSPHbIE coeauHeHus. [lepBuyHas,
BTOPUYHAA U TpeTuyHasa CTpykTypa 6enkoB. Xumumyeckne CBOWCTBA OENKOB:
rmaoponua, geHaTtypauusi, Ka4eCcTBEHHble peakLumm Ha Benku.

OKcnepMMmeHTanbHble MeToAbl M3YyYEeHUS BELECTB U UX NpeBpaLLEHUN:
HabngeHne U onucaHue AeMOHCTPaAUWOHHBIX ONbITOB: AeHaTypauus Oenkos
npw HarpeBaHUK, LBETHbIE peakunmn 6enkos.

BbicokomoneKkynspHblie coeAnHEeHUsA

OCHOBHbIE MOHATUA XMMUN BbICOKOMOSEKYIISIPHBIX COeANHEHUIA: MOHOMED,
noniMmep,  CTPYKTYpHOe  3BEHO, CTeneHb  nonuMmepusaumn,  cpeHsas
MonekynapHas macca. OCHOBHble MeTOoObl CUHTE3a BbICOKOMOSIEKYNSAPHbIX
COEaVHEHNI — NoNnMepu3aLms 1 NONMKOHAEHcauus.

OKcnepuMmeHTanbHble MeToAbl M3YyYeHUS BeLecTB U UX NpeBpalleHUi:
O3HaKoMIieHne ¢ obpasuamMmm NPUPOAHBLIX N UCKYCCTBEHHbIX BOSTIOKOH, nracTmacc,
Kay4yKOB.

MexnpeamMeTHble CBA3M.

Peanunsauus mexnpegMeTHbIX CBA3EN NpU N3y4eHUU OpraHNyYecKom XMMUK
B 10 knacce ocyuwlecTBnsieTCs Yyepes3 MUCNosib3oBaHME Kak 0bLMX eCTeCTBEHHO-
HaY4YHbIX MOHATUN, TaK U MOHATUN, ABNSAIOLWMXCA CUCTEMHLIMU AN OTAENbHbIX
npegmMeToB eCTECTBEHHO-HAYy4YHOro LnKna.

O6wune ecTeCTBEHHO-Hay4yHble TMOHATUSA: HABMNEHWe, Hay4yHbld  (akT,
rmnoTesa, 3akoH, Teopusd, aHanua, CUHTEe3, Knaccudukauyus, NnepuoanyHoOCTb,
HabnogeHne, 3MepeHne, AKCNEPUMEHT, MOAENMPOBAHME.

dusnka: wmatepus, SHeprusi, Mmacca, aToMm, ONEeKTPOH, Morekyna,
9HEepreTMYyecKnn ypoBeHb, BELLECTBO, Terno, OObLEM, arperatHoe COCTOSIHME
BelecTBa, (husmyeckme BeNUYMHbI U eaNHNLLI X N3MEPEHUA.

Buonorusa: knetka, opraHm3m, 6Guocdepa, obMeH BeLlecTB B OpraHu3Me,
OTOCUHTE3, OMONOrMyeckn akTMBHble BellecTBa (6enku, yrneBoabl, XuUpbl,
depMeHTHI).

"eorpacus: MmuHepanbl, ropHble NOPOoAbl, MOSIE3HbLIE NCKOMAeMble, TOMMUBO,
pecypchbl.

TexHonorusi: nuweBble NPOAYKTbl, OCHOBbI paLMOHANbHOrO MNUTaHKUS,
MOIOLME CpeacTBa, NeKapCTBEHHbIE N KOCMETUYECKMe npenapaTbl, MaTepuanbl
N3 UCKYCCTBEHHbIX N CUHTETUYECKMX BOSTOKOH.

11 KITACC

OBbLWAA W HEOPITAHUYECKAA XUMUA



TeopeTnyeckme OCHOBbI XUMUN

XuMunyecknin anemeHT. ATom. Agpo artoma, KW30TOMbl. ONEKTPOHHas
obonoyka. QHepreTnyeckme ypoBHU, NogypoBHU. ATOMHble opbutanu, s-, p-, d-
anemeHTbl. OcobeHHOCTM pacnpeaeneHns 3MneKTpoHOB No opbutansam B atomax
9IEMEHTOB NePBbIX YETbIPEX NEPNOJOB. DNEKTPOHHAA KOHUrypaLumss aToMOB.

Mepnoanyecknn 3akoH n lNeprnoanyeckasa cMcteMma XMMNUYECKUX 31IEMEHTOB
O. V. MengeneeBa. CBA3b Nnepmognveckoro 3akoHa u lNeprnoanyeckon cmctemsl
xummnyeckux anemeHtoB 1. 1. Mengeneesa ¢ coBpeMEHHOW TeOpUeEn CTPOEHUS
aToMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB XUMUYECKMX INIEMEHTOB WU
obpasyembiX MMM MPOCTbIX W CIOXHbIX BELWEeCTB MO rpynnaMm M nepuoaam.
3HayeHne Nepnoanyeckoro 3akoHa B pasBuUTUN HayKu.

CTtpoeHue BelwecTBa. XumMudeckas cBsA3b. Buabl XuMuyeckon CBA3N
(koBaneHTHas HenonsipHasi U NonspHasi, MOHHas, MmeTannuyeckasi). MexaHM3mbl
obpa3oBaHMs KOBaneHTHOM XMMUYECKOW CBA3N (OOMEHHbIN M OOHOPHO-
akuenTopHbln). BogopoaHas cBA3b. BaneHTHOCTb. ONekTpooTpuuaTenbHOCTb.
CteneHb okucneHms. IoHbl: KaTUOHbI U aHWOHBI.

BewectBa MONEKYNspHOro WM HEMOMEKYNSPHOIO CTPOEHus.  3akoH
NOCTOSIHCTBA COCTaBa BeWeCcTBa. UMbl  KPUCTANSIMYECKNX  PELUETOK.
3aBUCUMOCTb CBOMCTBA BELLECTB OT TUNA KPUCTANSINYECKON PELLETKMN.

[MoHATMe O gucnepcHbix cuctemax. VICTUHHbIE M KONNMOUAHbIE PacTBOPLI.
MaccoBas gons BellecTBa B pacTBoOpe.

Knaccundgmkaums HeopraHn4yeckmnx coeguHeEHNN. HomeHknaTtypa
HeopraHM4yecknx BewecTB. [eHeTudeckasi CBSA3b HEOPraHUYEeCKMX BELLECTB,
NpUHaAneXxalnx K pasnuyHbiM Kraccam.

Xumumyeckaa  peakums. Krnaccuukaumsa  XMMUYECKUX — peakumm B
HEeopraHM4Yeckon N OpraHMYeckon XMMuKU. 3aKOH COXPaHEHMs1 MacCbl BELLECTB,
3aKOH COXPaHEHUs U NpeBpPAaLLEHNS SHEPTUM MPU XUMUYECKUX pEeaKLUNAX.

CKopoCTb peakumn, eé 3aBUCMMOCTb OT pasfnnyHblx hakTopoB. ObpaTtumble
peakunn. Xumuyeckoe paBHoBecue. PakTopbl, BAUSKOLWME HA COCTOSIHME
XumMunyeckoro pasHosecus. MpuHuun Jle WaTtenbe.

onekTponutuyeckaa guccoumnaumsi. CunbHble u crnabble aneKTponuTbl.
Cpepaa BOAHbLIX pacTBOPOB BELLECTB: KACNas, HENTpanbHas, Weno4vHas.

OKMCNUTENbLHO-BOCCTAHOBUTESIbHbIE PEaKLUM.

JKcnepuMeHTarnbHble MeToAbl WM3YYEHUS BewecTB M UX NpeBpalleHUn:
AeMoHcTpauus Tabnuy «lNeprnoandeckasa cuctema xmummyecknx anemeHtos . U.
MeHngeneesa», ndydyeHne mopenen Kpuctanimyecknx peLleétok, HabnwageHue n
onucaHne OEeMOHCTPAUMOHHbIX W NabopaTopHbIX ONbITOB  (pasnoXeHue
nepokcuga Bodopoda B NPUCYTCTBMW KaTanu3atopa, onpenenieHne cpepbl
pacTBOPOB BeLLECTB C [MOMOLWbLI YHUBEPCANbHOMO WHAMKATOpPa, peakunm
MOHHOro oBMeHa), npoBedeHne npakTndyeckon paboTbl «BrvsHMe pasnuyHbIX
(haKkTOpPOB Ha CKOPOCTb XMMUYECKON peaKkLmnmy.

PacuéTHble 3agaun.

PacyéTbl NO ypaBHEHMSM XMMWYECKMX peakuun, B TOM 4ucne
TEPMOXUMUYECKNE PaCHETbl, PpacY€Tbl C UCMONb30BAHNEM MOHATUS «MaccoBas
aong BewecTsay.

HeopraHunyeckas xmmus



Hemetannbl. [lonoxeHne HemeTannos B [lepuogunyeckon cucrteme
xummnyeckux anementoB [. N. MeHgeneesa n 0co6eHHOCTU CTPOEHUS aTOMOB.
dunsnyeckne cBOWCTBaA HeMeTannoB. AnNoTponus HemeTansnioB (Ha npumepe
Kncnopoga, cepbl, oocdopa n yrinepoga).

XnmMnyeckne CBOMCTBA BaXKHEWLUMX HEMeTasnsoB (rasioreHoB, cepbl, a3oTa,
doccopa, yrmepoga U KPEMHUA) W UX  coednHeHun  (OKCMOoB,
KncnopogconepKalmx KMcrnoT, BO4OPOAHbIX COEANUHEHWI).

[MpyMeHeHne BaXXHENLINX HEMETAanoB U NX COeaUHEHUN.

MeTtannel. [NonoxeHne metannoB B [Nepuognyeckon cucteMe XMMmUYeCKnx
anemeHToB [1. 1. Menageneesa. OCOBEHHOCTU CTPOEHMA SNEKTPOHHbLIX 060NoYeKk
atomoB MeTannoB. O6buwmue dusndeckne cBonctea wMeTannos. Cnnasbl
MEeTasnsoB. INEKTPOXUMUYECKNIN PSS HANPSXKEHNA MeTanoB.

XUMmMYeckne CBOMCTBA BaXKHEWLLIMX MeTasnnoB (HaTpui, Kamnum, KanbLuwn,
MarHui, antoMUHUIA, LMHK, XPOM, XXene3o, MeAb) U UX COEAUHEHWUIA.

O6wwme cnocobbl nonydeHns metannos. [lpMmeHeHne MeTannoB B BbITY n
TEXHUKE.

OKcnepuMmeHTanbHble MeToAbl M3YyYEHUS BELECTB U UX NpeBpaLLEHUI:
nayyeHme konnekumm «Metannbl n cnnaebl», 06pa3LOB HEMETANNOB, peLLUEHne
aKCrnepuMeHTanbHbIX 3agad, HabngeHue u onucaHme OEeMOHCTPALMOHHLIX W
nabopaTopHbIX ONbITOB (B3anMOAenCTBUE rmapoKkcnaa antoMUHUS C pacTBopamu
KMCNOT U WeroYven, KadeCTBEHHbIE peakumm Ha KaTUOHbI METarnsoB).

PacuéTHble 3agaun.

PacuyéTbl Mmacchl BelecTBa Unn obbEma rasoB No U3BECTHOMY KOSIMYECTBY
BelllecTBa, Macce unm obbLEMY OAHOrO M3 y4acTBYHOLMX B peakuun BeLecTs,
pacyéTbl Maccbl (06bEMa, KonmMyecTBa BewecTBa) MPOAYKTOB peakuuu, ecnmu
OAHO 13 BELWEeCTB UMEET NPUMECH.

XMUA U XKU3Hb

Ponb xvmmun B 06eCnevYeHnn 3KONOrmM4eckom, 3HEPreTUHECKon 1 NULLEBON
BGesonacHoCTU, pasBUTUM MeauuuHbl. MMOHATUE O Hay4vHbIX MeToAdax MO3HaHWUS
BELLECTB U XMMUYECKUX PeaKLn.

MpeacrtaBneHnss 06 o0BWMX HaAyYHbIX MAPUHUMMIAX  NPOMbILLSIEHHOIO
NoNy4YEeHNSA BaXKHENLLNX BELLECTB.

Uenosek B MUpe BeLWECTB M MaTepuanoB: BaXHeuwme CTpouTerbHble
mMartepuarnbl, KOHCTPYKUMOHHbIE Martepuanbl, Kpacku, CTEKno, Kepamuka,
Martepuarnbl Ons 3NeKTPOHUKMN, HAHOMaTepuarnbl, OpraHnYeckne 1 MMHeparsbHble
yaobpeHus.

XuMunst 1 300pOBbE YeroBeka: npaBuriia UCMNOSb30BaHUS NEeKapCTBEHHbIX
npenapaTtoB, npaBuna 6e30MacHOro WUCNONb30BaHUS NpenapaToB ObITOBOW
XUMUN B NOBCEOHEBHOW XXU3HN.

MexnpeamMeTHble CBA3M.

Peanunszaums mMexnpegMeTHbIX CBi3eM Mpu u3yvyeHun obwen wu
HeopraHn4yeckon xmmum B 11 Knacce ocyLLecTBAAeTCs Yepes NUCMonb30BaHNe Kak
obLWNX ecTecTBEHHO-HAyYHbIX TMOHATUA, TakK W MOHATUA, ABNAOLMXCS
CUCTEMHbIMU AN151 OTAENbHbIX NPEAMETOB €CTECTBEHHO-HAYYHOrO LuMKna.

O6wune ecTecTBEHHO-HaAy4Hble MOHATUNA: HaY4YHbIA GOAKT, rMNOTe3a, 3aKOH,
Teopus, aHanua, CuHTe3, knaccudukauus, nepuoanyHoCTb, HabnwaeHue,
9KCNEPUMEHT, MOLENUPOBaHNE, U3MEPEHUNE, SIBIIEHNE.



dusmka: matepusi, SHeprusl, macca, aTom, 3MeKTPOH, NPOTOH, HEWTPOH, UOH,
N30TOMN, PaaMOaKTUBHOCTb, MOIEKyra, 3HEepreTMYeckuini ypoBEeHb, BELLECTBO,
Teno, obbEM, arperatHoe COCTOSIHWME BeLlecTBa, (OU3NYECKME BENUYUHBbI U
eanHULbl X N3MEPEHUS, CKOPOCTb.

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

Feorpadusi: MMHeparnbl, ropHble NOPOAbl, NOMNe3HbIE UCKOMNaeMble, TONMUBO,
pecypcbl.

TexHonorns: xmmmyeckasi NPOMbILLNEHHOCTb, METanyprus, NpouM3BoACTBO
CTPOUTENbHBLIX MaTepuanoB, CEebCKOXO3ANCTBEHHOE MNPOM3BOACTBO, NULLEBas
NPOMBILLNIEHHOCTb, (hapMaleBTUYeckass MNPOMbILINEHHOCTb, MNPOU3BOACTBO
KOCMETUYECKUX npenapaToB, MNPOU3BOACTBO KOHCTPYKLMOHHBIX MaTepuarnos,
3NEKTPOHHASA MPOMbILLNEHHOCTb, HAHOTEXHOMOTUN.



NNAHNPYEMBIE PE3YIbTATBI OCBOEHUA MNMPOITPAMMBbI MO XUMWA HA
BEA30OBOM YPOBHE CPEAHENO OBLWEINO OBPA3SOBAHUA

JINYHOCTHbIE PE3YJIbTATbI

®roC COO ycraHaBnuBaeT TpeboBaHUA K pesynbTaTaM OCBOEHUSA
obyvalowmmuca nporpamm cpegHero obuero obpasoBaHus  (JIMHHOCTHbLIM,
MeTanpegMeTHbIM U NpegMeTHbIM). Hay4yHO-meToaudeckonM OCHOBOW  Ans
pa3paboTkn NnaHNMpyeMblx pe3ynbTaTOB OCBOEHUS NMporpamm cpefHero obuiero
obpa3oBaHusa ABNAETCA CUCTEMHO-AEATENbHOCTHbLIA MOAXOA.

B COOTBETCTBMM C CUCTEMHO-OEATESNIbHOCTHbIM MNOAXOO0M B CTPYKType
NMNYHOCTHBIX pe3yNibTaTOB OCBOEHUSA npeameTa «XUMua» Ha YpOBHE cpefHero
obuiero obpasoBaHus BblgeNEHbI cneayloume cocTaBnsaoLwme:

OCO3HaHMe O0byvyarLMMNCA POCCUNCKON TPaKaAaHCKOM WOEHTUYHOCTU —
rOTOBHOCTW K CaMOpa3sBUTUIO, CAMOCTOATENBHOCTU U CaMOONpeaeneHuio;

HanMyme MoTMBaLMKN K ODyYEeHUIO;

uerneHanpaBfieHHOe pasBUTUE BHYTPEHHUX Y6exaeHun FnUYHOCTU Ha
OCHOBE KITHOYEBbLIX LLEHHOCTEN U UCTOPUYECKNX Tpaamunin 6a3oBon Haykn XUMUK;

rOTOBHOCTb M CNOCOBHOCTb OBy4arLmMXCs PyKOBOLCTBOBATLCA B CBOEM
AEeATeNIbHOCTU LLeHHOCTHO-CMbICIIOBBbIMM YCTAaHOBKaMW, NPUCYLLMMU LeNTOCTHOMN
CUCTEME XMMUYECKOro obpa3oBaHus;

HanMymMe NPaBOCO3HAHUS IKOSTOMMYECKOW KySbTypbl U CNOCOBHOCTN CTaBUTb
Lenn n CTPOUTb XKU3HEHHbIE NJS1aHbl.

JInyHOCTHBLIE pe3ynbTaTbl OCBOEHUS npeameTa «XUMUS» OOCTUraloTCs B
eguHCTBE Yy4yebHOM W BOCMUTaATENbHOW [OEATEeNbHOCTU B COOTBETCTBUM C
rYMaHUCTUYECKUMMWN, COLNOKYNbTYPHBIMWU, AYXOBHO-HPABCTBEHHBIMU LLEHHOCTSMMN
U vgeanaMmm POCCUNCKOro rpaxgaHckoro obuecTtsa, NpUHATbIMKM B obuiectse
HOpMaMn 1 npaBunamMmm  MNOBeAEeHUs,  CNOCOBCTBYOWMMKM  npoueccam
CaMOrno3HaHNs, CaMopa3BUTUA W HPABCTBEHHONO CTaAHOBIEHUS JFNYHOCTU
oby4atoLmxcs.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHWUSA npeaMeTa  «XumMusi»  OTpaxaroT
C(hOpMUPOBAHHOCTL OMbiTa MNO3HaBaTeNIbHONM WM MPaKTUYEeCKON [OeATEeNIbHOCTU
oby4atoLmxcs no peanmsauyum NpUHATLIX B 06LLECTBE LLleHHOCTENW, B TOM Yucne B
yacTu:

1) rpaxaaHCKOro BOCNUTaHUSA:

OCO3HaHMs  OobyyallWMMMUCA  CBOMX  KOHCTUTYLMOHHBIX  MpaB W
0653aHHOCTEN, YBAXXEHUS K 3aKOHY U NPaBONOPSAKY;

npeacrTaBfieHNd O coumarbHbIX HOpMax W npasunax MeXITUYHOCTHbIX
OTHOLLEHWI B KOJINEKTUBE;

FOTOBHOCTU K COBMECTHOW TBOPYECKOW AeATerbHOCTU Mpu Cco3daHuu
y4ebHbIX MPOEKTOB, peLleHnn y4ebHbIX U No3HaBaTeSbHbIX 3a4auy, BbINOHEHUN
XUMNYECKNX IKCMEPUMEHTOB;

CMOCOOHOCTM MOHMMATb M MPUHUMATb MOTMBLI, HaMepeHus, FOoruKy wu
aprymeHTbl Apyrux npy aHanuae pasrvyHbiX BUOOB y4ebHOM AeATeNbHOCTY;

2) naTpMoOTUYECKOro BOCNUTAHUS:

LEHHOCTHOrO OTHOLWIEHUA K WCTOPUYECKOMY W HayyYHOMY Hacneguio
OTEeYEeCTBEHHOWN XMUU;



yBaXXE€HMS1 K Mpoueccy TBopyecTBa B obnactm Teopum U MPakTUYECKOro
NPUMEHEHUS XMMUU, OCO3HAHUSA TOrO, YTO AOCTMXKEHUSA HAyKU €CTb pesynbTar
ANUTENbHbIX  HabGMOOEHUN, KPOMOTMMBLIX 3KCNEPMMEHTamNbHbIX  MOUCKOB,
NMOCTOSIHHOIO TpyAa YYEHbIX U MPaKTUKOB,;

WHTEpeca M no3HaBaTesflbHbIX MOTMBOB B MOMYYEHUM W MOCNeayoLem
aHanuse  uHgopmMauum O  NepenoBbiX  OOCTUMXKEHUSAX  COBPEMEHHOM
OTEYEeCTBEHHOW XUMWUMU;

3) AYXOBHO-HPaBCTBEHHOIo BOCNUTAaHUA:

HPaBCTBEHHOIO CO3HAHUS, 3TUMECKOro NOBEAEHUS;

CMOCOOHOCTM  OUEeHMBaTb CUTyauuW, CBS3a@HHblIE C  XUMUYECKUMU
ABMEHNAMMU, N NPUHMMATb OCO3HAHHbIE PELLUEHUS, OPUEHTUPYHACHL HA MOparibHO-
HpPaBCTBEHHbIE HOPMbIl N LLEHHOCTH;

rOTOBHOCTW OLEHMBaTb CBOE MnoBefeHWEe U MOCTYMNKU CBOUX TOBapULLEN C
NO3ULMA HPABCTBEHHbLIX M MNPAaBOBbIX HOPM W OCO3HAHWE NOCNEeACTBUN ITUX
NOCTYMKOB;

4) choopMnpoBaHMA KyNbTypbl 340POBbSA:

NMOHUMAHUSA LIEHHOCTEN 300pOoBOro M 0GesonacHoro obpasa  Ku3Hw,
HEeoBbXO4MMOCTN OTBETCTBEHHOIO OTHOLLEHUSA K COBCTBEHHOMY (PU3MYECKOMY U
NCUXNYECKOMY 30POBbIO;

cobnogeHns npasun 6e3onacHoro obpalieHuss ¢ BewecTBamu B ObITy,
NoBCEOHEBHOM XU3HWN U B TPYAOBOM OEATESNBbHOCTY;

MOHUMAHUSA LEHHOCTM MNpaBui  UHAMBMAOYANbHOrO W KOMMEKTUBHOIO
BGesonacHoro NnoBeAeHust B CUTyauusx, yrpoxarLmx 300p0OBbI0 U XXU3HW NoAEN;

OCO3HaHMWs NMOCNeACTBUA N HENPUATUS BPeOHbIX NpuBbIYEK (YynoTpebneHus
ankorons, HAPKOTMKOB, KYPEHUS);

5) TpyaoBOro BOCNUTaHUA:

KOMMYHUKAQTUBHOW  KOMMETEHTHOCTM B  y4ebHO-uccriegoBaTenbCKOn
AEeATEeNnbHOCTN, OOWECTBEHHO MONME3HOW, TBOPYECKOM W  Apyrux Buaax
AeAaATenbHOCTH;

YCTAaHOBKM Ha aKkTUBHOE Yy4yacTue B peLIeHUN NpakTUYecknx 3ajad
coumnanbHOM HanpaBfEHHOCTM (B paMKax CBOEro Knacca, LUKOSbI);

NMHTepeca K NPaKTU4YECKOMY U3yYeHU0 NPodeCccuin pasnnyHoro poaa, B ToM
4yuMCrie Ha OCHOBE NPUMEHEHUS NPeaMETHbIX 3HAHUI N0 XUMUW;

yBaXXeHUS K Tpyay, Nogam Tpyda u pesynbTatam TpygoBOn AeATeNbHOCTY;

FOTOBHOCTU K OCO3HAHHOMY BbIOOpY WHOMBMAYaANbHOWM TpaekTopuu
obpasoBaHus, Oygyuwen npodeccnun n peanu3aumn COOBCTBEHHbBIX XMU3HEHHbIX
NNaHOB C YYETOM JIMYHOCTHbBIX MHTEPECOB, CNOCOBHOCTEN K XUMUU, MHTEPECOB U
noTpebHocTen obLecTsa;

6) 3KONOrn4yecKkoro BOCNUTaHUA:

9KONOrMYeckn LenecoodbpasHoro OTHOLWEHUS K Npupoae, Kak WUCTOYHUKY
CYLLLeCTBOBAHUS XXMU3HN Ha 3emre;

NOHUMaHUA rrnobanbHOro Xapakrtepa 9KOMNOorMyecknx npobnem, BNUSHUSA
9KOHOMMYECKMX NPOLIECCOB Ha COCTOSIHME NPUPOAHON U coumnanbHOW cpeapl;

OCO3HaHUAA HeobXOoAMMOCTM WCNONb30BAHMUA [OOCTUXKEHUM XMW AN
peLleHns BONPOCOB paLMOHanbHOro Npupogonosib30BaHus;



aKTUBHOrO  HenpuaATUA  OEWCTBUA, NPUHOCALWMX Bpen OKpyxaroLlen
NPUPOOHON cpede, YMEHUSA MPOrHo3MpoBaTb HebnaronpuaTHbIE 3KONOrMyeckme
nocrneacTsnsa NpeanpuHMMaemMblx 4eNCTBUA N NpeaoTBpallaTth UX;

HaNU4na pasBUTOro 3KONOMMYECKOrO MbILLMEHNS, SKOMOrMYECKOM KynbTypbl,
onbiTa AEeATENBHOCTH 9KOMOorn4yeckom HanpaBreHHOCTH, yMeHUs
PYKOBOACTBOBATbCA MMM B MO3HABaTENbHOW, KOMMYHUKATUBHOW N COLMANbHON
npakTuke, CMNOCOBGHOCTM W YMEHUS aKTUBHO MPOTMBOCTOATb MOE0SI0rmm
xemogobuu;

7) LEHHOCTN Hay4HOro NOo3HaHus:

chOpPMNPOBAHHOCTN MUPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HaYKU U OBLLLECTBEHHOW NPAKTUKM,

MOHUMAHUSA CNEUNUKA XUMUN KaK HayKu, OCO3HaHUs €€ ponv B
dopMMPOBaAHMM pPaALMOHANIBHOMO HAYYHOrO MbILWMEHNS, CO34aHWUM LIeNTOCTHOroO
npeacTtasreHnst 06 OKpyXaroLweM MUpe Kak 0 e4UHCTBE Npupoabl 1 Yyeroseka, B
MO3HAHUN MPUPOAHbIX 3aKOHOMEPHOCTENM W pelleHun npobrem coxpaHeHus
NPUPOAHOro paBHOBECUS;

yb6exxgéHHOCTM B 0COBOM  3HAYMMOCTU XUMUM AN COBPEMEHHOM
uMBMNMU3aUMN: B €€ TYMaHUCTMYECKOM HanpaBfeHHOCTU W BaXHOWM poSniv B
co3gaHunm HoBon ©asbl MaTepuanbHOW KynbTypbl, pelleHun rrnodanbHbiX
npobnem ycToMyMBOro pasBUTUSA YenoBeYecTBa — CbIPbEBOWN, SHEPreTUYECKOMN,
NULLLEBOM M aKornornyeckon 6e3onacHocTn, B pasBUTUN MeauumHbl, obecnevyeHmum
YCIOBUWN YCMELLUHOro TpyAa U 3KONOrnm4yeckn KOMGOPTHOM XN3HN KaXOoro YrieHa
obLlecTBa;

€CTeCTBEHHO-HAY4YHOM [PaMOTHOCTU: MOHUMAaHUA CYLWHOCTU MeTOAOB
MO3HaHWS, UCMNONb3yEeMbIX B €CTECTBEHHbIX HaykaxX, COCOOHOCTN MCNONb3oBaTb
nosiydaemble 3HaHUA OS5 aHanu3a u o0bsCHEHUS SBIIEHUIA OKpYy»XXatoLero mmpa
M NPOUCXOAAWMX B HEM MW3MEHEHUN, yMeHuss pfenatb 0OOCHOBaHHbIE
3aKMIOYEHNS Ha OCHOBE Hay4HbIX (PaKTOB U UMEIKLLMXCS AaHHbIX C Lenblo
nonyyYyeHns1 4OCTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATESNBbHO MCMNOMb30BaTh XUMUYECKUE 3HaHuA ONs
pelueHnst Nnpobnem B peanbHbIX XU3HEHHbIX CUTYaLUNsX;

NHTEepeca K NO3HaHWUIO U UccreaoBaTenbCKo AeATENbHOCTHY;

rOTOBHOCTM W CMNOCOBHOCTM K  HenpepbiBHOMY o0Opas3oBaHuiO U
camoobpa3oBaHUIO, K aKTMBHOMY MOMYYEHUO HOBbIX 3HAHUA MO XUMUK B
COOTBETCTBMM C XKU3HEHHbIMU NOTPEOHOCTAMM;

WHTepeca K  ocobeHHOCTAM  Tpyda B pasfnuyHbIX  cepax
npodeccrnoHanbHON 4eATENbHOCTN.

METANPEOMETHbIE PE3YJIbTATbI

MeTanpeaMeTHble pe3yrbTaTbl OCBOEHUS y4ebHOro npeameTta « Xummusi» Ha
ypoBHe cpeaHero o6Liero o6pasoBaHns BKITHOYALOT:

3HauMMble  Ans OPMMPOBAHUS  MWUPOBO33pEHUst  oby4daroLmxcs
mMexaucumuninHapHble (MexnpeaMeTHble) obLLeHay4Hble NOHATUS, oTpaxatoLue
LeNIOCTHOCTb Hay4HOW KapTWHbI Mupa W cneunduky MeTOA4OB MNO3HAHWS,
MCNONb3yeMbIX B €CTECTBEHHbIX Haykax (maTepusi, BeELLEeCTBO, 3Heprus,
sIBNeHne, Mpouecc, CucTemMa, HayyHbld  akT, nNpuHUMN,  runoTesa,



3aKOHOMEpPHOCTb, 3aKOH, Teopus, uccregoBaHve, HabnwgeHue, n3MepeHue,
9KCNEepUMEHT 1 apyrue);
yHUBepcarnbHble yyebHble AenCcTBUA (Mo3HaBaTelbHble, KOMMYHUKATUBHbIE,

perynsaTuBHbIE), obecneunBatomne dopmMupoBaHune YHKLMOHaNbLHOM
rPaMOTHOCTU N COLManbHOM KOMMETEHLNN 00y4aroLLMXCS;
CMOCOOHOCTL oby4atoLmxcs ncnonb3oBaThb OCBOEHHbIE

MeXOMCUMNINHaPHbIE, MMPOBO33PEHYECKNE 3HAHUSA N YHMUBEpPCarnbHble y4ebHble
AENCTBUS B MNO3HaABaTESNTIbHOW U COLManbHOW NpakTUKe.

MeTanpeameTHble pe3ynbTaTbhl OTpaXaklT OBNageHWe YHUBepcanbHbIMU
y4ebHbIMM  MNO3HaBaTeNbHbIMW,  KOMMYHUKATMBHBIMW U PErynsTUBHBIMU
NENCTBUAMMN.

OBnageHne yHuBepcCanbHbIMU y4eOHbIMMU no3HaBaTeNbHbIMU
AEeNCTBUAMM:

1) 6a3oBble nornyeckme AeNCTBUSA:

camocToATenbHO  hopmynupoBaTtb W akTyanuaupoBaTb  Npobremy,
BCECTOPOHHE €€ paccMmaTpuBaTb;

onpeaensitb Uenn AeATeNbHOCTW, 3ajaBas napamMeTpbl U KPpUTEPUU UX
OOCTMXKEHUSI, COOTHOCUTb pe3ynbTaTbl OEeATENbHOCTM C  MOCTaBIEHHbIMU
Lensamm;

NCrnonb3oBaTb MPU OCBOEHUM 3HAHUK MPUEMbBI NOTMYECKOro MbILUMEHNA —
BblAENATb XapakKTepPHble MPU3HAKN MOHATUIA U YCTaHaBnMBaTb UX B3aMMOCBSA3b,
MCNosib30BaTb COOTBETCTBYIOLLME NOHATUA ANA 00bACHEHUS] OTAENbHbIX (PaKTOB
N ABNEHUN;

BblbupaTb OCHOBaHMS W KpUTepuuM ONa  Knaccudukaumm BewecTB U
XUMWYECKNX peaKkLni;

yCTaHaBNuBaTb MPUYNHHO-CNEACTBEHHbIE CBSA3N MeXay W3y4yaeMbiMu
SABNEHUAMU;

CTPOUTb NOrn4eckme paccyxaeHnsa (MHAYKTUBHbIE, OeOyKTUBHbIE, MO
aHanormm), BbISIBNATb 3aKOHOMEPHOCTU M MPOTUBOPEYUS B pacCMaTpuBaeMbiX
ABNeHnaX, GOpMynmMpoBaTh BbIBOAbI U 3aKIMOYEHUS;

NPUMEHSATL B NpOLEeCCce NO3HAHUS, UCNOMb3yeMbIE B XMMUM CUMBOSNNYECKME
(3HakoBble) Mopgenu, npeobpasoBbiBaTb MoOAEfbHbIE MNpeacTaBfeHna —
XUMUYECKMI 3HAK (CMMBOS) anemMeHTa, Xxumudeckas ¢opmyna, ypaBHEHME
XUMUYECKON peakumm — TMNpu  pelleHun Yy4ebHbIX MNo3HaBaTeflbHbIX W
NnpakTU4YeckMx 3agad, NPUMEHSTb Ha3BaHHblE MOAESNbHbIE NpPeAcTaBrneHus ans
BbISIBMIEHUSI XapaKTEPHbIX MPU3HAKOB M3Yy4aeMblX BELWECTB U  XMMUYECKNX
peakumi.

2) 6asoBble uccregoBaTesibCkne AeNCTBUSA:

BNnageTb OCHOBaMW METOAOB HAY4YHOro MO3HAHUS BELLECTB U XUMWUYECKUX
peakumi;

dopmynupoBaTb LenM M 3agavM  UCCredoBaHWS,  UCNonb3oBaTb
NMOCTaBIfIEHHbIE U CaAMOCTOATENbHO CAOPMYNMPOBAHHbLIE BOMPOCHI B Ka4yecTBe
WHCTPYMEHTa NO3HaHUSI U OCHOBbI AN POPMUPOBAHUS TMNOTE3bI MO NPOBEpPKE
NpPaBUITIbHOCTU BbICKa3blBAaEMbIX CYXXOEHUN;

BNnageTb HaBblkaMW CaMOCTOATENIbHOrO MfaHUPOBaHMA W NPOBEOEHUS
YYEHNYECKNX SKCMEPUMEHTOB, COBEPLUEHCTBOBATL YMEHUA HabnogaTb 3a X040M
npouecca, CaMOCTOATENbHO MPOrHO3MPOBaTb €ro pesynbTaT, PopMynnpoBaTb



obobuwieHnss ©n  BbIBOAbl  OTHOCUTESIbHO  OOCTOBEPHOCTU  pe3yribTaToB
nccnegoBaHusi, CoOCTaBNATb 06OCHOBAHHLINM OTYET O NpoaenaHHon paboTe;

npuobpetaTtb OMNbIT YYEHUYECKON WUCCeaoBaTeNibCKON W MPOEKTHOMN
AEeATENbHOCTN, MNPOSIBNATL CNOCOOHOCTb M FOTOBHOCTb K CaMOCTOATESNIbHOMY
NMOMCKY METOOOB peLleHUs MpakTUYeCcKMX 3agdad, MNPUMEHEHUID pPasfnNYHbIX
METOLOB NO3HAHWUS.

3) paboTta ¢ uHcpopmaumen:

OPUEHTUPOBATLCSA B  PasfIMYHbIX WUCTOYHMKAX WHGOpPMauMn (HayyHo-
nonynsdpHas nuTepatypa XUMWYECKOrO COAEP)KaHUSA, CrpaBO4Hble nocobus,
pecypcbl MHTepHeTa), aHanM3npoBaTb MH(POPMaLINIO PasnnYHbIX BUOOB U dOpM
npencraBneHns, KpUTUYECKM OoLEeHnBaTb eé AOCTOBEPHOCTb n
HENPOTUBOPEYNBOCTD;

dopMynunpoBaTb 3anpochbl U MPUMEHSATb pasfnnyHble MeTOAbl NPU NOUCKE U
otbope wvH(popmMauun, HeobxoaoMMOM [ONA  BbINOMHEHUA Y4ebHbIX 3agad
onpenenéHHoro Tmna;

npuobpeTtaTtb ONbIT UCMONb30BaHUS MH(POPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOSTOMNIN N Pa3fnNYHbIX MOUCKOBbLIX CUCTEM;

CaMOCTOATENbHO  BblGUpaTb onTMManbHyto GOpMy NpeacTaBreHUus
MHdopMaLmm (cxembl, rpadoviki, amarpamMmmel, Tabnuubl, PUCYHKU N gpyrue);

MCrnonb3oBaTb Hay4yHbIM A3bIK B KayecTBe cpeactsa npu pabote ¢
XUMUYECKON MH(popMaumnen: NPUMEHATb MeXnpeameTHble (dusndeckune u
MatemaTuyecKmne) 3Hakm n cumBorsbl, popmMyrbl, abbpeBmnaTypbl, HOMEHKNATYPY;

ncrnonb3oBaTb M MNpeobpasoBbiBaTb 3HAKOBO-CUMBOMMYECKME CpeacTBa
Harns aHOCTW.

OBnageHne yHuBepcasribHbIMU KOMMYHUKaTUBHbIMU AE€ACTBUAMMU:

3agaBaTb BOMPOCbI MO CywecTBy obCyXgaemon TeMbl B Xo4e Awnanora
n/vnn gmckyccun, BbiCKasbiBaTb uaen, opMynvpoBaTb CBOUM NPeanoXeHus
OTHOCUTENBbHO BbIMNONMHEHMWS NPEANIOXKEHHOM 3a4auu;

BbICTYNaTb C Mpe3eHTauMen pesynbTaToB No3HaBaTeNIbHON OeATENbHOCTMH,
MOSTYYEHHbIX CaMOCTOATENIbHO WM COBMECTHO CO CBEpPCTHUKaMW  npwu
BbIMONMHEHUN  XMMUYECKOrO  9KCMEepMMEHTa, npakTudeckon paboTbl Mo
nccneaoBaHUo CBOMCTB M3yYaeMblX BELLECTB, peanusauum y4ebHoro npoekra u
dhopmynupoBaTb BbIBOAbI MO pe3yrbTaTaM NpPoOBeAEHHbLIX UCCegoBaHUA NYTEM
cornacoBaHus NO3nunn B xoae obcyxaeHnsa n obMeHa MHEHUSIMU.

OBnageHne yHuBepcasnbHbIMU PerynsaTUBHbIMU AEeUCTBUAMM:

CaMOCTOATENbHO NIIaHUPOBaTb U OCYLLECTBASATb CBOK MO3HABATESIbHYIO
AeATeNbHOCTb, Oonpeaendas e€ uenu M 3agadun, KOHTponmpoBaTb M NO Mepe
HeobXOANMMOCTN KOPPEKTUPOBATbL MpeanaraemMbld  anroputM LEWCTBUA  NpU
BbIMONMHEHMN Y4YeEBHbLIX WM UccnegoBaTenbCKMX 3agad, BblbupaTb Haubonee
3(PPEeKTUBHBIN CNOCOD MX pelleHns C YYETOM MOSyYEHUS] HOBbIX 3HAHUMA O
BELLECTBaX U XMMUYECKNX peaKkLuusix;

OCYLLEeCTBSIATb  CaMOKOHTPOSflb  CBOEN  [OeATEeNnbHOCTM Ha  OCHOBEe
camoaHanusa n CaMoOLEHKM.

NMPEOMETHbIE PE3YJIbTATDI

10 KINACC



[MpeoMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHuyeckas XuMus»
oTpaxaroT:

CcPopMNPOBAHHOCTL MPEACTaBfIEHMA O XUMWUYECKOW COCTaBNSOLWEN
€CTEeCTBEHHO-Hay4YHOW KapTuUHbl MUpa, POM XUMUN B MO3HAHUU SBIEHUN
npupodbl, B (OPMUPOBAHUN  MbLIWSIEHNUA U KYJbTypbl  JINYHOCTU, €€
YHKUMOHANBHOW rPaMOTHOCTW, HEOBXOOUMOW ANs peLlleHns npakTUYeCcKnx
3agay M 3Konormyeckn oOOCHOBAHHOIMO OTHOLUEHUSI K CBOEMY 340POBbLIO M
NpUpoaHON cpeae;

BNnageHne CUCTEMOW  XMMWYECKUX  3HaHUW, KOTopas  BKIHOYaerT:
OoCHoBOrMonarawwme nNoHATUA (XUMUYECKUA SfeMeHT, aToM, 3feKTPOHHas
obonoyka aTtoma, MOfeKyna, BaNfleHTHOCTb, 3NEKTPOOTPULATENBHOCTD,
XuMmn4yeckas CBs3b, CTPYKTYpHas dopmyna (pasBépHyTad W COKpalEéHHas),
MOfb, MOMsIPpHAsi Macca, MOnspHbin  OOBLEM,  YrnepoaHbl  CKeneT,
dyHKUMOHaNbHaa rpynna, pagukan, n3oMepusi, Usomepbl, FOMOSIOMMYECKUA pag,
romonory, Yyrneeodopodbl, KACOopo4 W asoTcogepXawue CcoefuHeHus,
MOHOMep, NONUMeEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOMEKYNSPHbIE COeANHEHUS);
TEOPUN 1 3aKOHbI (Teopust CTPOEHUs opraHndeckmx sewects A. M. bytneposa,
3aKOH COXpaHeHusi MaccCbl BeLleCTB); 3aKOHOMEPHOCTU, CUMBOSINYECKUN S3bIK
XUMUN;  MUPOBO33PEHYECKME 3HAHWUSA, Jexallnme B OCHOBE MOHMMaHUS
NPUYNHHOCTN U CUCTEMHOCTU XMMUYECKNX ABIEHUIN, daKkTonorndeckme ceeaeHns
O CBOWCTBax, cocTaBse, MonyyvyeHun n 6e3onacHOM UCMONb30BaHUM BaXXHENLUNX
OpraHN4yecKnx BELLLECTB B ObITYy U NPaKTUYECKON LEeATENbHOCTN YEOBEKa;

C(POpPMUPOBAHHOCTbL YMEHUI BbIABNATb XapaKTepHble MPU3HaKM MOHATUM,
yCTaHaBnuBaTb UX B3aMMOCBS3b, UCNOMb30BaTb COOTBETCTBYIOLLNE MOHATUA NpU
onucaHum coctaBa, CTPOEHUSA U NpeBpaLLEHN OpraHNYeCKUX COeaNHEHWUI;

C(OOPMMPOBAHHOCTE YMEHUA WUCMOSNb30BaTb XUMWYECKYID CUMBOJSIMKY 014
COCTaBIIEHNS MONEKYNSAPHbIX W CTPYKTYPHbIX (pa3BEpPHYTOW, COKpaLLEHHOWN)
dopMyn  OpraHMYyecKMx BeLLeCTB W  ypaBHEHUA XUMUYECKUX peakuun,
N3rotTaBnMBaTb MOAENM MOSIEKY OpraHMYeCcKnX BELLECTB AN UITCTPaunmn mnx
XUMWNYECKOro MU NMPOCTPaHCTBEHHOIO CTPOEHWS;

COOPMMPOBAHHOCTb YMEHUN YyCTaHaBnNuBaTb MPUHAONEXHOCTb U3YYEHHbIX
OpraHM4yeckux BeLeCcTB MO WX COCTaBy W CTPOEHUID K oOnpegenéHHomy
Knaccy/rpynne coeguHeHun (yrneBogopofdbl, KUCNopod W asoTcoaepxalume
COeQVHEHNS, BbICOKOMOJIEKYIIipHble COedMHEeHWUd), OaBaTb WM Ha3BaHUA MO
cuctemaTtudeckon HomeHknatype (IUPAC), a Takke nNpuBOAUTb TpuBMAribHble
Ha3BaHUS OTAESIbHbIX OpPraHUYeckMx BeLLecTB (3TUMEH, NPonuneH, aueTuneH,
STUIEHINUKOIb, MUuepuH, deHon, gopmanbaerna, auetansgerua, MypasbuHas
KMCroTa, YKCYCHasa KUCMOTa, OflenHoBasi KUCnoTa, CTeapuHoBas KWUCOoTa,
rNoKo3a, PpykTo3a, Kpaxmar, Lennonosa, rmuuuH);

C(POPMMPOBAHHOCTL YMEHUS oOnpeaendtb BuAabl XMMWYECKOW CBA3N B
OpraHn4yecKux coeanHeHusx (O gMHapHbIe U KpaTHbIE);

C(OOPMMPOBAHHOCTE YMEHUSA MNPUMEHATH MOSIOXEHNA TEOpPUU CTPOEHUS
opraHuyeckux Bewects A. M. bytneposa ansa o6bACHEHUS 3aBMCUMOCTMU
CBOMCTB BeleCTB OT WX COoCTaBa W CTPOEHMUs; 3aKOH COXpaHeHUs MaccChl
BELLECTB;



COPMUPOBAHHOCTb  YMEHUM  XapakTepusoBaTb COCTaB, CTPOEHME,
dunsnyeckne n XMMmMYecKne CBOWCTBA TUMNUYHBIX MpeacTaBuTenen pasnmnyHbIX
KnaccoB OpraHm4ecknx BelecTB (MeTaH, 3TaH, 3TWUMEH, NPOonuieH, aueTuneH,
bytagueH-1,3, metunbytagueH-1,3, 6eH305, METaHOS, 3TAaHOS, STUNEHITINKOSb,
rMuuepuH, deHon, aueTtanbgerna, MypaBbMHaa M YKCyCHast KMCROThI, FIOKO3a,
Kpaxman, LLennnosa, aMUNHOYKCYCHas Kucnorta), WNMCTpUpoBaThb
reHeTUYECKYIO CBA3b MeXAYy HUMU YpPaBHEHUSAMU COOTBETCTBYIOLLNX XMMUYECKMX
peakunin C CNONb30BaHMEM CTPYKTYPHbIX (hOpMYIT;

chOpMMPOBAHHOCTb yMeHUs XapakTepmsoBaTb NCTOYHUKN
YyrneBo4opoaHOro Cbipbst  (HEPTb, MNPUPOOHLIA ra3, Yrosnb), CNocobbl WUX
nepepaboTkn N NpakTuyeckoe NpUMeHeHne NpoayKToB nepepaboTku;

ChOpPMUPOBAHHOCTb YMEHUI MPOBOAUTL BbIMUCIEHUA MO  XUMUYECKUM
ypaBHeHMsM (Maccbl, 06bEMa, Konnyectea UCXOOHOMoO BELLECTBa UMM NpoaykTa
peakumm no M3BEeCTHbIM Macce, OObEMy, KOMMYECTBY OLHOrO W3 UCXOOHbIX
BELLECTB UNN NPOAYKTOB peakuun);

ChOpPMNPOBAHHOCTb YMEHUN BNageTb CUCTEMOW 3HaHWA 00 OCHOBHbIX
MeToAax Hay4yHOro NO3HaHWs, UCNOSb3YyEMbIX B XUMUW NPU U3YHYEHUN BELLECTB U
XUMUYECKNX ABNEHUN (HabniogeHve, n3mepeHue, 9KCMNEPUMEHT,
MOLENNPOBAHMNE), NCMOSNb30BaTb CUCTEMHbIE XMMMUYECKME 3HAHUS OS5 MPUHATUS
PELUEHNN B KOHKPETHbIX XXM3HEHHbIX CUTyaLmMsX, CBA3AHHbIX C BELWECTBaMN U UX
NPUMEHEHNEeM;

COpPMUPOBAHHOCTb ~ YMEHMA  cobntogaTb  npaBuna  NOSib30BaHUSA
XMMn4eckon nocygonm u nabopaTopHbiM obopygoBaHMEM, a Takke npasBuna
obpalleHns ¢ BewecTtBaMu B COOTBETCTBUM C UHCTPYKLUMSMWU MO BbINOSTHEHMUIO
nabopaTopHbIX XUMUYECKNX OMbITOB;

ChOPMUPOBAHHOCTb YMEHWU MNSIAHMPOBATb W BbINONHATL  XUMWUYECKUI
9KCNEpUMEHT (NpeBpalleHMsl OpraHUYeckux BeLecTB NpW  HarpeBaHuu,
nofnyyeHne 3TUNeHa WU U3yvYeHWe ero CBOWCTB, KayeCTBEHHble peakuuu
OpraHM4yeckux BeLWecTB, [AeHaTypaums 6enkoB npw HarpeBaHWW, UBETHblEe
peakumn GenkoB) B COOTBETCTBMM C MNpaBunamMym TEXHUKM ©e30macHOCTU npwu
obpalleHun ¢ BelecTBamu 1 nabopaTtopHbIM 0bOpyaoBaHWEM, NPeAcTaBnATb
pe3ynbTaTbl XUMWUYECKOrO 3KCnepumeHTa B (opme 3anmcu  ypaBHEHUN
COOTBETCTBYIOLINX peakumi un ¢opmynupoBaTtb BbIBOAbI Ha OCHOBE 3TUX
pe3ynbTaTosB;

ChOPMUPOBAHHOCTb YMEHUN KPUTUYECKM aHanuM3mpoBaTb XUMUYECKYHO
WHpopMaLMIO, MNONy4YaeMyld M3 pasHbIX MCTOYHMKOB (CpeacTBa MaccCOBOM
nHdpopmaummn, IHTEpHET 1 apyrnx);

COPMUPOBAHHOCTL ~ YMEHUN  cobnogaTb  npaBuna  3KOMOrMYecKu
uenecoobpasHoro nosefeHuss B ObITy M TPyAOBOW OeATENbHOCTU B LEnsX
COXpaHEHUs CBOEro 340pPOBbsl M OKpYXaloLlen NpupoaHOn cpenpbl, 0Co3HaBaTb
ONacHOCTb BO3OENCTBUS Ha >XMBble OpraHmambl OMNpeaeni€HHbIX OpraHMYecKux
BeLLeCTB, NoOHMMaga cmbicn nokasatens MNMAOK, nosacHATb Ha npumepax cnocobbl
YMEHbLUEHMST U NpefoTBpaLleHUsl UX BpeaHOro BO34EVUCTBUSA Ha OpraHu3m
4yenoBeka;

ans oby4varowmxcss ¢ orpaHUYeHHbIMU BO3MOXHOCTAMU 300POBbA: YMEHUe
NPUMEHATb 3HAHUSA 00 OCHOBHbLIX AOCTYMHbIX METOA4ax MO3HAaHUS BELLECTB U
XUMUYECKUX SABIIEHU;



ans cnenbix M cnaboBuaswmx oO0y4valolMXcs: YMEHWe MCnonb30oBaTh
penbedHO-TOYEYHYI0 cnuctemy obosHavyeHun J1. bpanna ona 3anMcu XMMUYeCKux

dopmyrn.
11 KNNACC

[MpeoMeTHble pesynbTaTbl OCBoeHUst kypca «Obwasi u HeopraHuveckas
XUMUSA» OTpaxaroT:

C(hOpMUPOBAHHOCTL MPEACTaBMEHUN: O XMMUYECKOM COCTaBNSOLLEN
€CTEeCTBEHHO-HAay4YHOW KapTUHbI MUpa, PONMM XUMUM B MNO3HAHUM SABNEHUN
npupogbl, B (POPMUPOBAHUM  MbIWMEHUS U KyNbTypbl JIMYHOCTU, €€
PYHKUMOHANBHOMW PaMOTHOCTM, HeOoBXo4MMOW [ONA peLUeHUs MPaKTUYEeCKUX
3agady M 3Kosform4yeckn OBOCHOBAHHONO OTHOLUEHUA K CBOEMY 300POBbIHO U
npupogHom cpeae;

BNageHne CUCTEMOW  XMMWYECKUX  3HaHUW, KOTOopas  BKIIOYaeT:
OCHOBoOMosaravwmne NoOHATUA (XMMUYECKUA dNEeMeHT, atom, usorton, S-, p-, d-
9MIEKTPOHHbIE OpbMTanM aTtoMoOB, WMOH, MOJEKYNa, MOfb, MOMSAPHbLIN OOBLEM,
BaNlEHTHOCTb, 3NeKTPOoOTpMUATENbHOCTb, CTEMNEHb OKUCMEHUHA, XUMUYecKas
cBA3b (KOBaneHTHad, MOHHas, MeTannmyeckasa, BogopoaHast), Kpuctannudeckas
peweTka, TUMbl XUMUYECKNX peakuuit, pacTBOp, ANEKTPOSNUTbI, HEINEKTPONNTLI,
aneKkTponuTnyeckas guccoumauusi, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMNYECKOW peakumn, XMMUYECcKoe paBHOBECUE); Teopun U 3aKoHbl (Teopus
ANEeKTPONIMTUYECKON auccouuaumn, nepunogunydeckmn 3akoH [. . MeHgeneesa,
3aKOH COXpaHeHNA MacChbl BELLECTB, 3aKOH COXPaHEHUs N NpeBpaLleHNsa SHepPrnm
NpU XUMUYECKNX peakumsax), 3aKOHOMEPHOCTU, CUMBOSIMYECKUIA S3bIK XUMUW,
MUPOBO33pEHYECKME 3HAHUA, Nexaline B OCHOBE MOHMMaHUS MPUYMHHOCTU U
CUCTEMHOCTN XUMWYECKUX ABMNEHUN, pakTonornyeckme csefeHns 0 CBONCTBAX,
cocTtase, nonyyeHnn un  6e3onacHOM  UCMOMb30BaHUN  BaXXHEWMLLINX
HeopraHM4YyeCcKnx BeLLECTB B ObITY U NPaKTUYECKON OEeATENbHOCTUN YenoBeka;

C(POPMMPOBAHHOCTb YMEHUN BbISABNATbL XapakKTepPHble MPU3HaKM MOHATUR,
yCTaHaBnnBaTb X B3aMMOCBA3b, UCMOSb30BaTb COOTBETCTBYIOLIME NOHATUSA MPU
onMcaHnn HeopraHNYecKNX BELLECTB U UX NpeBpaLLEHN;

C(bOPMMPOBAHHOCTE YMEHUA WUCMONb30BaTb XUMWYECKYID CUMBOJSIMKY 014
cocTaBrneHns (opMysni BewecTB W YpPaBHEHUA XUMUYECKMX  peakuuw,
cuctemaTtudeckyto  HomeHknatypy (IUPAC) wn  TpuBmarnbHble Ha3BaHUS
OTAESNbHbIX HEOpPraHMYecKUx BelecTB (YrapHblil ras, Yriekucnbl ras, aMmuak,
rawéHas u3BecCTb, HerawéHas n3BecTb, MMTbeBAdA coaa, NUPUT 1 apyrue);

C(OOPMMPOBAHHOCTL  YMEHUM OnpefeniaTb BaneHTHOCTb WU CTENeHb
OKUCIEHUS XMMWYECKUX SNIEMEHTOB B COEAMHEHUSX pasfM4yHOro coctasa, Bug
XUMUYECKON CBA3KN (KOBarieHTHas, WMOHHas, MeTannuyeckasl, BooOpOoAHasl) B
COeaVHEHNAX, TUM KPUCTaNIMYeCcKon peLlETKN KOHKPETHOroO BelllecTBa (aToMHas,
MOMeKynsapHasi, MWOHHasa, MeTannuyeckasl), xapakrtep cpedbl B  BOAHbIX
pacTBOpax HeopraHMYeCKNX CoOeqUHEHUN;

CPOPMUPOBAHHOCTb YMEHUM ycTaHaBnvBaTb NPUHaANEXHOCTb
HeopraHM4eckMx BELLEeCTB MO MX COCTaBy K onpedenéHHomy Knaccy/rpynne
coeuHeHU (npocTble BewecTBa — MeTannbl WM HemeTannbl, OKcuabl,

OCHOBaHMS, KUCNOTbI, aMdOTepHbIE MTMAPOKCUAbI, CONM);



C(hOPMMPOBAHHOCTb YMEHUIN pacKpbiBaTb CMbICI NEPUOANYECKOro 3akoHa
O. W. MeHgeneeBa W OEeMOHCTpUpOBaTb €r0  CUCTEMATU3UPYIOLLYIO,
0O BbSACHUTENBHYIO M MPOrHOCTUYECKYHO (PYHKLMN;

C(hbOPMMPOBAHHOCTb YMEHUN XapaKTepu3oBaTb INIEKTPOHHOE CTPOEHUE
aTOMOB XMMUYeCKnX anemeHToB 1-4 nepuopgos [lepuoanyeckon cuctembl
Xxummnyecknx anemeHtoB [1. V. MeHgeneeBa, ucnomnb3ys NOHATUA «S-, p-, d-
SNIEKTPOHHbIE opbutanmn», «3HepreTnyeckmne YPOBHWNY, 0OBbACHATL
3aKOHOMEPHOCTU U3MEHEHNS CBONCTB XMMMUYECKNX NIEMEHTOB U UX COEANHEHUI
no nepuogam u rpynnam lNepnoanyeckon CUCTEMbI XMMUYECKUX dfieMeHToB [l.
N. MeHpeneesa;

C(bOPMMPOBAHHOCTL YMEHWUA  XapakTepu3oBaTb (onucbiBaTb) obwme
XUMNYECKMe CBOMCTBA HEOpPraHWYecKUx BeLeCTB pPasfiMyHblX  KI1accos,
noaTeepXaaTb CyLleCTBOBaHME reHeTMYeCKOW CBA3N MeXAy HeOopraHWyYecKumu
BELLLECTBAMM C NMOMOLLIbIO YPaBHEHUIN COOTBETCTBYIOLLNX XUMUYECKUX peakLmii;

C(OOPMMPOBAHHOCTb YMEHUS KilaccuuumpoBaTb XMMUYECKUE peakunmn no
pasnnyHbiM Npu3Hakam (4MCrly U CoCTaBy pearvpylolimnx BeLLecTB, TEMOBOMY
ahheKTy peakunn, N3MEHEHUIO CTEMEHEN OKUCIEHUS ANIEMEHTOB, 0OpaTUMOCTK
peakumu, y4acTuio KatanunsaTopa);

ChOpPMUPOBAHHOCTb YMEHUA COCTaBMSATb YPaBHEHUS peakuui pasfinyHbiX
TUMOB, TMOfIHbIE W COKpaWEHHble YpaBHEHUA peakumin WOHHOro obMeHa,
yunTbiBasi yCnoBus, Npu KOTOPbIX 3TN peakumm ngyT 4O KOHUa;

C(POPMMPOBAHHOCTE YMEHUA MNPOBOAUTL peakuuu, noaTeepxjarouime
Ka4eCTBEHHbIM COCTaB pasfiMyHbiX HEOPraHMYeckMx BeLLEeCTB, pacrno3HaBaTb
OMbITHLIM NYTEM WMOHbI, NPUCYTCTBYKOLLME B BOAHbIX pacTBOpPax HEOPraHMYeCcKnx
BELLIECTB;

C(OOPMMPOBAHHOCTL  YMEHUA  pacKpbiBaTb CYLWHOCTb  OKUCIIUTENbHO-
BOCCTAHOBUTENMbHbIX  peakumn MOoCpeACTBOM COCTaBMEHUS  3SIEKTPOHHOIO
GanaHca 3Tux peakuumn;

C(OOPMMPOBAHHOCTE  YMEHUM  OOBACHATL  3aBUCUMOCTb  CKOPOCTU
XUMUYECKON peakumMm OT pasfinyHbliX  (PaKTOpOB; XapakTep CMeLleHuUs
XUMWNYECKOrO paBHOBECKSI B 3aBUCUMOCTU OT BHELUHEro BO34ENCTBUSA (MPMHLMN
Jle WaTtenbe);

C(OOPMMPOBAHHOCTE YMEHUN XapaKTepu3oBaTb XUMUYECKME MNpPOLECCHI,
nexauwme B OCHOBE MPOMBbILLIIEHHOrO MOSyYEeHUsI CEPHOMN KUCMNOTbI, aMMunaka, a
Takke CPOPMUPOBAHHOCTb NpeacTtaBneHMn 06 OBLIMX HayYHbIX NPUHUMNAX W
aKonormyecknx npobriemax XMMnM4eckoro Npon3BoaCTBa;

C(OOPMMPOBAHHOCTb YMEHUI NPOBOAUTL BbIYUCIIEHUS C UCMOSNb30BaAHUEM
MOHATUS «MaccoBas 4OMS BellecTBa B pacTBope», O6bEMHbIX OTHOLLEHWI ra30B
NpY XMMUYECKNX peakumsix, Macchbl BewecTBa nnm obbéma rasos no M3BECTHOMY
KONuyecTBy BellecTBa, Macce unm o6bEMy O4HOrO M3 y4acTBYHOLLUMX B peakumm
BELLLECTB, TENMOBOro adpdeKkra peakumm Ha OCHOBE 3aKOHOB COXpPaHEHUSA MaccChl
BELLLECTB, NMPeBpaLLEeHUs U COXPaAHEHUS SHEPTUK;

C(bOPMMPOBAHHOCTL  YMeHUn  cobniogaTb  npasunia  Mofb30BaHUSA
XMMUYECKON nocydon u nabopaTtopHbIM obopygoBaHMEM, a Takke npasuna
obpalleHns ¢ BewecTtBaMn B COOTBETCTBUM C UHCTPYKLUMSMWU MO BbINOSTHEHMIO
nabopaTopHbIX XMMUYECKNX OMbITOB;



C(POPMMPOBAHHOCTE YMEHUM MNaHMPOBaTb W BbIMOMAHATL XUMMUYECKAI
9KCNEepUMEHT (pasfioXeHne nepokcmaa Bogopoda B NpUCYTCTBUM KaTanmsaTopa,
onpegeneHne cpeabl pPacTBOPOB BELECTB C MNOMOLLBbIO  YHMBEpPCASIbHOro
NHOMKaTOpa, BNUSHME pa3nnyHbIX (PpakTOpOB Ha CKOPOCTb XMMUYECKON peakunu,
peakumm MOHHOTO obMeHa, KayeCTBEHHble peakumn Ha cynbdat-, KapboHaT- n
XJS10pUA-aHUOHbI, HA KAaTUOH aMMOHMUS, pPeELLEeHME SKCNEPUMEHTanbHbIX 3ada4y no
Temam «MeTtannbl» n «HemeTannbi») B COOTBETCTBUM C NpaBuiiaMy TEXHUKU
GesonacHocTM npu  obpaweHMM C  BelwecTBamMuM U nabopaTopHbIM
obopyooBaHueM, npeacTtaBnATb pe3ynbTaTbl XMMWUYECKOrO 3SKCNEepUMEHTa B
dopme 3anncu ypaBHEHUA COOTBETCTBYHLUMX peakumn n opmynupoBaTb
BbIBOAbl HA OCHOBE 3TUX PE3yNbTaTOB;

C(hOpPMUPOBAHHOCTL YMEHUN KPUTUYECKM aHanmM3anmpoBaTb XMMUYECKYIO
WHOpMaLMIO, MOofyYyaeMyrd U3 pasHbiX WCTOYHWUKOB (CpeactBa  MaccoBOW
KOMMYHUKaunKn, IHTEpHET 1 Opyrux);

C(bOPMMPOBAHHOCTL  YMeHUn  cobniogaTb  npaBufnia  3KOSTOrMYecku
uenecoobpasHoro noeedeHnss B ObITY M TPyAOBOW AeATENbHOCTM B LEnsx
COXpPaHEHNSA CBOEro 340POBbSA U OKpYXatowen NpupoaHOn cpebl, 0CO3HaBaTb
OMacHOCTb BO3OENCTBUS Ha XWUBble OpraHnU3Mbl OMpPeAenéHHbIX BELLECTB,
noHMmast cmbicn  nokaszatens [OK, nodacHATb Ha npumepax Ccnocodbl
YMEHbLUEHNST M NpefoTBpalleHns UX BpPeaHOro BO3AEUCTBUA Ha OpraHusm
YeroBEKa;

Ana obyyarwmxcs ¢ orpaHUYeHHbIMU BO3MOXHOCTSMWU 340P0BbSA: YMEHNE
NPUMEHATb 3HaHMS 06 OCHOBHbLIX AOCTYMHbLIX METoAax MNO3HaHWUA BeELLECTB WU
XUMUNYECKUX ABMNEHUM;

Ana cnenbiXx U cnaboBuasawmMx oby4varuwmxcs: YMEHUEe WCnonb3oBaTb
penbedHO-TOYEYHY0 cnuctemy obosHadyeHuin J1. bpanna ona sanMcu XMMmn4eckmx

dopmyrn.



TEMATUYECKOE NMNMAHUPOBAHUE

10 KIACC
KonunyectBo 4yacoB ANEeKTPOHHbIE
HavmeHoBaHue pa3genoB u ndposBble
Ne n/n TeM nporpaMMpr A Becero KoHTponbHble [lpakTuyeckue E)Léip(*a)sosaTeLbele
paboTbl paboTbl pecypehbi
Paspen 1. TeopeTnyeckme oCHOBbI OpPraHUM4eCKOMN XMMuUmn
MpeomeT opraHN4Yeckon XMMuu.
1.1 Teopusa CTPOEHNA opraHNYeCcKnx 3
coegmHeHnn A. M. bytneposa
WToro no pasgeny 3
Paspen 2. YrneBoagopoAbl
51 MNpenenbHble yrnesogopoabl — 5
arnkaHol
29 HenpenenbHble yrnesogopoabl: 6 1
arnkeHbl, ankagueHsbl, arkuHbl
2.3 ApomaTtunyeckue yrnesogopoabl 2
MpupogHbie NCTOYHUKM
2.4 yrneBoaopoAoB U UX 3 1
nepepaboTka
WToro no pasgeny 13
Pazpen 3. Kucnopoacoaepxaiime opraHm4eckue coeguHeHus
3.1 CnunpTbl. PeHorn 3
Anbgernapbl. KapboHoBble
3.2 Kncrnotbl. CnoxHbele 3goumpbl ! 1
3.3 Yrnesoapbl 3 2
NToro no pasgeny 13

Paspen 4. AsoTcoaepxalime opraHuyeckme coeauHeHus




4.1 ‘ AMUHBI. AMUHOKMCIOTBI. Berku 3
NToro no pasgeny 3
Paspgen 5. BbicokoMmonekynsipHble coegUHeHUsA

5.1 \ lMnactmacckl. Kaydykn. BonokHa 2
WToro no pasgeny 2
OBLEE KOJIMHECTBO HACOB MO 34

NMPOIrPAMME




11 KINNACC

HanmeHoBaHuMe pa3genoB n Tem

KonuyecTBO 4acoB

ANEeKTPOHHbIe
(uncppoBblie)

Ne n/n nporpamMmbl Bcero KoHTponkHeie | [lpakTuueckue obpa3oBaTefibHble
paboTbl paboTbl pecypehbi
Paspen 1. TeopeTnyeckme oCHOBblI XMUMUU
CTpoeHune aToMoB.
Mepuogunyeckui 3akoH n
1.1 Mepuogunyeckas cuctema 3 1
Xummyeckmnx anementos [1. U.
MenpeneeBa
CTpoeHue BellecTBa.
1.2 4
MHoroo6pasue BeLlecTB
1.3 XumMnyeckmne peakuyum 6 1
WToro no pasgeny 13
Paspen 2. HeopraHu4yeckasa xumus
2.1 MeTtannbl 6 1
2.2 HemeTannol 9 1 1
53 CBs3b HEOPraHN4YeCcKnx u 5
OpraHnYyecKnx BeLecTs
WToro no pasgeny 17
Pasgen 3. Xumusa n Xn3Hb
3.1 XUMUS N KU3Hb 4
WToro no pasgeny 4
OBLLEE KOJIMYECTBO HACOB IO 34 5 3

NPOIrPAMME







NOYPOYHOE NNAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

MpeomeT opraHnyeckon
XUMUN, €€ BO3HUKHOBEHNE,
pasBuTUE 1 3Ha4YeHne

KonuyectBO 4yacoB

KoHTpornbHble

Bcero
paboTbl

MNMpakTnyeckne
paboTbl

OdaTta
M3y4vyeHus

ANEeKTPOHHbIE
undpoBble
obpasoBartenbHble

pecypchil

Teopus cTpoeHns
OpraHN4YeCcKnx coegnHeHnN
A. M. bytneposa, eé
OCHOBHbIE NMOMNOXEHUSA

MpeactaBneHne o
Knaccuukaumnm
OpraHM4ecKnx BeLLeCTB.
HomeHknaTypa
(cuctematnyeckas) un
TpUBUarbHblEe HA3BaHWS
OpraHM4ecKnx BeLLEeCTB.
KoHTponbHasa paboTa Nef.
«CTapToBasi KOHTpPObHadA
paboTa (HeopraHunyeckas
XUMUSA)»

ArkaHbl: cocTaB 1
CTpPOEHMe, rOMOSTIOrNMYECKNIN
pAaa

MeTtaH n ataH —
npocTenme
npeacraBuTeNn ankaHoB




ATnKeHbl: coCcTaB U
CTPO€EHMEe, CBOUCTBA

OTUNEH N NponuneH —
npocTenwmne
npeacTaBUTENM ankeHoB

MpakTnyeckas pabota Ne 1.
«lMNonyyeHne aTuneHa n
N3yyeHne ero CBOMCTB»

10

AnkagueHsbl. bytagneH-1,3
n metundyrtaamen-1,3.
[MonyyeHne CMHTETUYECKOIO
KaydyKka 1 pe3uHbI

ArnKuHbI: cocTaB 1
0COBEHHOCTUN CTPOEHMS,
roMosiIorm4ecknin psaa.
AueTtuneH — npoctenwinm
npegcraBuTenb anknHoOB

11

BbluncneHuns no ypaBHeHUo
XUMWYECKOWN peakumm

12

ApeHbl: BeH30s1 1 TONYOor.
TOKCMYHOCTb apeHoB

13

[eHeTMYecKas cBA3b
yrneBsoaoopoaos,
npuvHagnexawmx K
pasnMYHbIM Knaccam

14

MpupoaHble NCTOYHUKN
yrneeBogoponos:
NPUPOAHBIN ra3 1 NOMNyTHbIE
HeTAHbIE rasbl, He(PTb U
NPOAYKTbI €€ nepepaboTku




15

MpupogHbie NCTOYHUKM
yrneBo4oponoB:
NPUPOLHbIV ra3 U NONyTHbIE
HeTAHbIE rasbl, He(PTb U
NpoAayKTbl €€ nepepaboTkn

16

O0o0LeHue no Teme
«Yrnesogopoabl»

17

18

19

MpeaenbHble 0ogHOATOMHbIE
COMPTbI: METAHOS M 3TaHOon.
BogopogHas cBs3b

MHoroatomHble CnnpTbl:
STUNEHITIMKOJIb U TMnuepunH

deHon: cTpoeHne
MorieKynbl, husnyeckmne n
XMMUYecKne CBOMNCTBA,
NPUMEHEHNe

20

Anbgernabl: oopmanbaerng
n auetanbgerng. ALeToH

21

22

OOHOOCHOBHbIE
npeaenbHble kapboHOBbLIE
KUCNOTbI: MypaBbMHas 1
yKCycHasi

MpakTnyeckasn pabota Ne 2.
«CBowncTtea pacTtsopa
YKCYCHOWN KUCIOTbI»

23

CteapuHoBasga n onenHoBas
KMCNOTbI, KaK
NpeAcTaBUTENM BbICLLMX
KapOOHOBbIX KUCNOT

24

Mbina Kak conn BbICLLMX




KapbOHOBbLIX KNCAOT, UX
MoloLLee AencTeue

25

CrnoxHble acmpbl Kak
NPOn3BOAHbIE KAPOOHOBbLIX
KUCNOT. Maponmns3 CroXHbIX

adupos

26

XKnpsbl: rmgponus,
NPUMEHEHMe,
Bronormyeckasa posib Xnpos

27

YrneBoabl: COCTas,
Knaccuukaums.
BaxHenwwne
npegcraBuTenu: rrKosa,
dpyKTO3a, caxaposa

28

Kpaxman N uersiosio3a Kak
npupoaHblie norimMepbl

29

30

31

KoHTponbHas paboTta Ne2
no pasgeny
«Kncnopoacogepxaiuune
opraHuyeckue
coeAuHEeHnaA»/
Bcepoccunckas
npoBepoyHas paboTta
O6Lwasa xapakrepuctmka
asoTcoaepKaLmx
OpraHN4YecKknx coeaANHeHun
AMWHBI: METUNAMUH N
aHUNUH

32

AMMHOKMUCNOTbI KakK
aMdOTEPHbIE OpraHn4eckmne




COeINHEHNS, UX
ononornyeckoe 3Ha4YeHue.
MNentTnabl. benkn kak
npupoaHbie
BbICOKOMOSEKYNSAPHbIE
coeaguHeHuns. KoHTponbHasa
paboTta Ne3 torosas
«OpraHunyeckast Xumus»

33

OCHOBHbI€ MOHATUA XUMUN
BbICOKOMONEKYNAPHbIX
coeAVHEHNN

34

OcHoOBHble MeTOdbl CUHTE3a
BbICOKOMONEKYNAPHbIX
coeanHeHun. lNnacTtmaccsl,
KaydyKu, BOSIOKHa

OBLLEE KOJINYECTBO YACOB
Nno NPOrPAMME

34




11 KINNACC

Ne
n/n

Tema ypoka

XUMUYECKnin anemeHT. ATom.
OneKTPOHHAasA KoOHurypaums
aTomMoB

Mepuogunyeckni 3akoH un
Mepuogunyeckas cuctema
XUMUYECKNX anemeHToB [].
N. MeHpoeneeBa, nx cBA3b C
COBpPEMEHHOWN Teopuen
CTPOEHNS1 aTOMOB

KonuyecTBO 4acoB

KoHTponbHbIe

Bcero
paboTbl

MpakTnyeckue
paboTbl

HOaTta
M3yyeHus

ANEeKTPOHHbIE
uncpoBble
obGpasoBaTenbHble

pecypchil

3aKOHOMEPHOCTU U3MEHEHNS
CBOWCTB XMMUYECKUX
3MEMEHTOB U NX COeaUHEHUI
no rpynnam v nepuogam.
3HayeHne nepnoanyeckoro
3aKOHa N CUCTEMbI
Xummuyeckmnx anemeHTos [.U.
MeHgeneesa B pa3suUTumn
HayKu

CTpoeHue BellecTBa.
XnmMmunyeckasi cBsi3b, eé
BUAbl; MEXaHU3Mbl
obpa3oBaHns KOBaNEHTHOWN
cBsa3n. BogopogHas cBsA3b

BaneHTHOCTD.
AneKkTpooTpuLaTenbHOCTb.




CTeneHb OKUCNEeHMs.
BelectBa MonekynspHoro un
HEMOJTIEKYNAPHOIO CTPOEHMS

lNoHATHE 0 AncnepCHbIX
cuctemax. ICTUHHbIE 1
KONMOWAHbIE PacTBOPbLI.
MaccoBasa nons BeLllecTBa B
pactBope. KoHTponbHas
paboTta Ne1 «BxogHas
AanarHocTuka 3a kypc 10
Knaccay.

Knaccudukaums n
HOMeHKaTypa
HeopraHU4YecKnx
coeanHeHun. 'eHeTn4yeckas
CBSA3b HEOpPraHNYeCcKunx
BELLECTB, PasfinyHbIX
KraccoB

Knaccudumkauma XmmMmyeckmx
peakuuin B HEoOpraHM4ecKou
N OpraHNYeCcKon XUMUMN.
3aKoH COXpaHeHUsi Macchbl
BELLECTB; 3aKOH COXpaHEHUS
N NpeBpaLLeHNsa SHEPrnn

NpPU XMMNYECKNX peaKkLnsax

10

CKopoCTb peakumu.
O6paTtumble peakumu.
XnumMnyeckoe paBHoBecue

MpakTnyeckasn pabota Ne 1.
«Brnnanune pasnunyHbix
baKkTOpPOB Ha CKOPOCTb




XUMUYECKOWN peakumnmy»

11

12

QreKkTponuTmnyeckas
anccoumaums. NoHaTme o
BOOQOPOAHOM Mnokasarene
(pH) pacTtBopa. Peakuum
NoHHoro obmeHa. M'maponua
OpraHnYecKknx mn
HeopraHM4YeCcKnx BELLECTB

OkucnuTenbHo-
BOCCTaHOBUTESIbHbIE
peakuuu. MNoHaTne o6
3MEeKTPONnn3e pacniasoB u
pacTBOPOB CoMeu

13

14

O6o06weHne no pasgeny
«TeopeTnyeckme OCHOBbI
XUMUU»

MeTannbl, UX NONIOXXEHWE B
lMepuogunyeckon cucteme
XUMUYECKNX anemeHToB [].
N. MeHpeneeBa un
0COBEHHOCTU CTPOEHMUS
atomoB. ObLwme pusnyeckme
CBOWCTBA MeTarnmnos

15

CnnaBbl MeTanNsoB..
ONEKTPOXUMUYECKUIN psag
HanpsHkKeHMn MeTansnos

16

XnMumnyeckme cBomcTea
Ba)KHENLLNX MEeTannoB
(HaTpuin, Kanuwn, Kanbuun,
MarHuin, antoMUHUN) N NX
COENHEHUN




17

18

XUMnyeckme cBoncTBa
Xpoma, Meaun n nx
coeAVHEHNN
XMUMUYecKne CcBomNCTBa
LMHKa, »Kenesa n nx
COEeNHEHUN

19

20

21

22

23

MpakTnyeckasn pabota Ne 2.
"PelwueHne
aKcnepuMeHTanbHbIX 3aaa4
no teme «Metannbi»"

HemeTannbl, Ux nonoxexHve
B lNepuogunyeckon cucrteme
XMMMNYEeCKnX anemeHToB [l.
N. MeHpoeneeBa un
0COBEHHOCTU CTPOEHMUS
aToMOB

dusunyeckne cBomcTea
HemMeTannoB. AnnoTponus
HemeTannos (Ha npumepe
Kncnopopaa, cepsbl, gocdopa
n yrnepoaga)

XMun4yeckme CBOMNCTBA
ranioreHoB, cepbl U Ux
coeanHEeHnn

XumMmunyeckme cBonucTBea

asoTa, docdopa n nx
coeanHEeHNn

24

XnmMmunyeckme cBoucTBea
yrnepoaa, KpeMHUs 1 nx
coeAVHEeHNN




25

26

27

MpuMeHeHne BaXKHENLLNX
HemMeTanmnoB U Nx
coeAVHEHNN

Ob6o0bLeHne n
cuctemMaTmlaumnsa 3HaHMn No
Teme «HemeTtannbi».
BbluncrneHuns no ypaBHeHUAM
XUMUYECKNX peaKkunn mn
TEPMOXMMMYECKME PaCHETDI

MpakTnyeckasn pabota Ne 3.
«PelweHne
3KcnepuMeHTanbHbIX 3aga4
no teme "Hemetannb!"»

28

KoHTponbHast pabota Ne2
no temam «MeTtannsi» u
«HemeTtannbl». Toroeas
KOHTposSibHas paboTa

29

30

31

HeopraHuyeckne u
opraHn4yeckune KUCnoThbl.
HeopraHuyeckne u
OopraHn4eckne oCHOBaHUS

Am@oOTeEpHbIE
HeopraHu4yeckue u
opraHn4yeckne coeguHeHus.
eHeTUYeckasi cBA3b
HeopraHu4eckunx u
OpraHM4ecKknx BeLLeCTB

Ponb xumun B obecnevyeHnmn
3KOJTIOrM4yeckon,
3HEpPreTnyeckon 1 NULLEBOKN
6e30nacHOCTU, pa3BUTUK




MeaULMHbI

MpeacraBneHmsa o6 obwmx
Hay4YHbIX NPUHLMNAx

32 NPOMBILLSIEHHOrO NONyYeHUs 1
BaXXHEMLLMX BELLECTB
33 UenoBek B MUpe BELLECTB U 1
mMaTepuanoB
34 XnuMunsa 1 300poBbe HeroBeka 1
OBLWEE KOJIMYMECTBO HACOB 34

Mo NMPOIrPAMME







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

10 KINNACC

Kon
npoBepsieMoro
pe3ynbTara

1

NMpoBepsieMble NnpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOW OGpa3oBaTesnibHOWN NpPorpaMmmMmbl CpegHero
obwero o6pasoBaHus

TeopeTnyeckme 0CHOBbI OpraHN4YeCcKomn XMMmnm

1.1

CdopmMnpoBaHHOCTb MpPeaCTaBleHnMn O  XUMUYECKOMN
COCTaBnSALWEN €eCTeCTBEHHOHAY4YHOU KapTUHbI MUpa,
poniM  XMMUM B MNO3HaHUWN ABNEHUA Npupoabl, B
OPMUPOBAHMN MBLILLNIEHNA N KYIbTYpPbl JIMMHOCTK, €€
YHKUMOHANBHON rpamMoTHOCTW, Heobxogumon Ans
peweHns  NpakTU4eCcKMX 3agavy W 3KOSTOrnYecKu
000OCHOBAHHOIO OTHOLLUEHUS K CBOEMY 340POBbI0 U
npupoaHon cpene

1.2

1.3

BnageHne cuctemMonm XuMMUYECKMX 3HaHWKW, KoTopas
BKMNtOYaeT: OcHoBonosarawwue noHATMs (Monekyna,
BaneHTHOCTb, 3NMEKTPOOTPULATENBHOCTD, cTeneHb
OKUCIEHUSA, XNMMYECKasa CBA3b, MOSb, MOMSpHas mMacca,
MONSPHbIN 06BEM, yrnepoaHbIn ckener,
dyHKLMOHaNbHas rpynna, pagukan, n3omepus,
N3oMepbl, rOMOJI0TMYECKNN pag, romoJsioru,
yrneesogopoabl, Kncnopoga- " asoTcoaepxaime
CoeauNHEeHnsa, OMonormyeckn akTUBHble  BeLlecTBa
(yrmeBoabl, kupbl, ©6enku), MOHOMEp, MONUMep,
CTPYKTYpPHOE 3BEHO, BbICOKOMOJIEKYNSAPHbIE
COeaVHEHNSA); TeOpUN U 3aKOHbl (TEOpPUS XUMWUYECKOro
CTPOEeHUs opraHmnyeckux Bewects A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUA  SA3BIK  XUMWUM,
dhakTonornyeckme CcBefeHuMss O CBOWCTBaX, COcCTaBse,
nosiyyeHnn n 6e3onacHoOM UCMNOSb30BaAHUM BaXKHEMLLMX
HEeOpraHM4YeCcknx M OpraHMYecKnx BewecTB B ObITy W
NpaKkTU4eCcKon OeATeNbHOCTN YeroBeka

CdopMUPOBaAHHOCTbL YMEHUN BLISBIIATL XapaKTepHble
NPU3HaKMU MOHATUN, YCTaHaBnMBaTb WX B3aUMOCBSA3b,
MCnonb3oBaTb  COOTBETCTBYKOLUME  MOHATUS  Npw
onucaHMM  cocTaBa, CTPOEHUA W NpeBpalleHun
OpraHMYecKuUx coeanHeHNN

1.4

C(hOPMMPOBAHHOCTb YMEHUI NUCMONb30BaTb XUMUYECKYHO
CUMBOSIMKY  ON11  COCTaBfEHUs]  MOMEKYNSPHbIX W
CTPYKTYPHbIX (pa3BEPHYTOW, COKpaLLEHHOW) hopmMyn
OpraHM4yeckux BewecTB W YpaBHEHUA XUMUYECKUX
peakuum, n3rotaBnmBaTb Mogenu MOSieKyn
OpraHMyecKkux BewecTs AN  WAnCcTpauunm  ux
XUMMYECKOTO M MNPOCTPaAHCTBEHHOIO CTPOEHUS

1.5

CdopmnpoBaHHOCTb YMEHUM ycTaHaBnnBaTb
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1.6

NPUHAANEXHOCTb M3YYEHHbIX OPraHMYecKnx BeLlecTB Mo
MX COCTaBy W CTPOEHMIO K OMpefenéHHoMy Kraccy
(rpynne) coeaounHeHun (yrneBogopoOAbl, KMCIopod W
asoTcoAepxawmne coefuHeHusi, BbICOKOMOSEKYNSPHbIE
coefuHeHus), AaBaTb nm Ha3BaHUA no
cuctemaTudeckon HomeHknatype (IUPAC)

CdopmupoBaHHOCTb  YMEHUA  onpedensatb  BuUAbl
XUMUYECKON CBSI3W B  OPraHUYecknx CcoeauHEeHUNaxX
(oanMHapHbIEe N KpaTHbIE)

CdopMUPOBaAHHOCTb YMEHUS MPUMEHATL: MNOJIOXKEHUS
Teopum CTpoeHns  opraHumyeckux BewectB A.M.
bytnepoBa pgns o06bsCHEHMST 3aBUCUMMOCTM CBOWCTB
BELLLECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS
MaccChbl BELLECTB

Yrnesogopoapbl. Kucnopoacoaepxatime "
asoTcogepxawue opraHun4yeckue CoeJVHEHWA.
BbicokoMornekynsipHble COeANHEHUS

2.1

ChopmMMpoBaHHOCTL YMEHWUN MPUBOAUTL TpUBMUASIbHbIE
Ha3BaHUS OTAENbHbIX OpPraHNYeckux BeLlecTB (3TUMEH,
nponuneH, aueTuneH, STUMEHMNUKONb,  ULEPVH,
deHon, opmanbaerng, auetanbgerng, MypaBbuHas
KMCNOTa, YKCYCHasi KUCMoTa, OJfieMHoBas  KUCNOoTa,
cTeapuHoBasi KUCIOTa, [MKo3a, ¢pykTo3a, Kpaxmarn,
Lennwnosa, rmuuunH)

2.2

ChopmMMpoBaHHOCTL YMEHUIN XapaKTepu3oBaTb COCTaB,
cTpoeHune, u3NYeckKne Uu XUMUYEeCcKne CBOWNCTBA
TUMWYHBLIX  NpeacCTaBUTENENn  pasfU4YHbIX  KaccoB
OpraHM4yeckux BewecTB (MeTaH, 3TaH, 9TWIEH,
nponuneH, auetuneH, Oyrtagmen-1,3, meTunbyTagmeH-
1,3, ©OeH30n, MeTaHomn, 93TaHON, STUIEHITIUKONMb,
rmuuepuH, deHon, auetanbgerna, MypaBbuHast U
YKCYCHasi KMUCROTbl, [MOKO3a, Kpaxmar, LuUensonosa,
aMWHOYKCYCHas KUCnoTa)

2.3

CchopMUPOBaAHHOCTb yMeHMs NNNICTPMPOBaThL
reHeTUYECKyHo CBSI3b mexay TUMNYHBIMM
npeacTaBUTENSAMU  Pas3fUYHbIX KIacCOB OpraHUYecKmx
BELLUECTB YpPaBHEHUSIMU COOTBETCTBYHOLLUNX XUMUYECKUX
peakuuii C NCNOSb30BaHMEM CTPYKTYPHbLIX (DOPMYI

2.4

CdopMnpoBaHHOCTb yMeHUs XapaKkTepn3oBaTb
NCTOYHUKU yrrneeoopoaHOro CblpbA (HedTb,
NPUPOAHbIA a3, yronb), CNocobbl ux nepepaboTku u
npakTMyeckoe NpMMeHeHNe NPoayKTOB NnepepaboTku

XumMusa n Xn3Hb. PacuéTsl

3.1

CdopMnpoBaHHOCTb YMEHUI BflaeTb CUCTEMOWN 3HAHWUN
00  OCHOBHbIX  METOd4axX  Hay4yHOro  MO3HaHus,




3.2

NUCMONb3yEMbIX B XMMUM NPU U3YYEHUN BELLECTB WU
XUMUYECKNX  aBNeHUn  (HabniogeHne, U3MepeHue,
9KCMNEPUMEHT, MoZennpoBaHue), MCcnonb3oBaTb
CUCTEMHbIE  XUMUYECKME 3HaHUA AOna  NPUHATUS
PELEeHNN B  KOHKPETHbIX >KM3HEHHbIX CUTyauusXx,
CBSI3aHHbIX C BELLLECTBAMU U UX NPUMEHEHNEM

CdopmupoBaHHOCTb  yMeHM  cobnogate nNpasBuna
NoSib30BaHMs XUMWYECKOM Mocyaon n nabopaTopHbIM
obopygoBaHMeM, a Takke nMpaBuna obpalweHus C
BELLLECTBAMM B COOTBETCTBUM C MHCTPYKUMAMU MO
BbIMONHEHMIO NTabopaTopPHbIX XMMUYECKMNX OMbITOB

3.3

CdopmupoBaHHOCTb YMEHUN nnaHupoBaTb n
BbINOMHATE XMMWYECKUI 3SKCMEPUMEHT (MpeBpaLLeHmns
OpraHM4Yecknx BELLECTB MNpWU HarpeBaHuu, MonyveHne
3TUNEeHa W WU3y4YyeHMe ero CBOWCTB, KayeCTBEHHble
peakuMm opraHMyYeckux BeLLECTB, AeHaTypauus 6enkos
npu HarpeBaHuW, LUBETHble peakumnm ©Oenkos) B
COOTBETCTBMM C NMpaBuniamMmm TeEXHMKN Ge3onacHOCTU npu
obpaweHnn ¢ BewectBamum UK nabopaTopHbIM

obopyaoBaHueM; npeacTaBnsaTb pes3ynbTaThbl
XMMUYECKOTO  3KcnepumeHTa B cdopme  3anucu
ypaBHEHWI COOTBETCTBYOLLMX peakuui "

hopMynunpoBaTh BbIBOAbLI HA OCHOBE 3TUX Pe3ybTaToB

3.4

ChopmMMpoBaHHOCTL YMEHUA MPOBOAUTL BblYUCIEHNS
Nno  XUMWUYECKMM  YypaBHEHUAM (Maccbl, O0OBLEMa,
KOMMYecTBa WCXOQHOMO BELLEeCTBA WNM  NpoaykTa
peakumm no W3BECTHbIM Macce, OOBLEMY, KONMYECTBY
OLHOrO 3 UCXOAHbIX BELLECTB UMW NPOLYKTOB peakumm)

3.5

3.6

11 KITACC

CdopmMmnpoBaHHOCTb yMEHUMN KpUTUYECKM
aHanuaupoBaTb XUMUNYECKYHO NHopMaLuIo,
nonyyaemyto 13 pasHbIX WUCTOYHUKOB  (cpenctea
MaccoBOW MHdopMaLmn, ceTb MHTEpHET u apyrue)

CdopmupoBaHHOCTb yMeHM cobnogatb  nNpasuna
aKonornyeckn uenecoobpasHoro nosedeHuss B 6bITy U
TPYyOoOBOM OEATENbHOCTM B LENSAX COXPaHEHUs CBOEro
300pOBbS UM OKpyXawLwen npupoaHon  cpenbl,
OCO3HaBaTb OMACHOCTb BO3OENCTBUS Ha  >XMBble
OpraHm3amMbl OMpPeaenéHHbIX OpraHNYecKnx BeLLecTB,
noHMMasa cmbicnn  nokasatena [AOK  (npegensbHo
AOMYCTUMOW KOHUEHTpauun), MOACHATb Ha npumMmepax
cnocobbl yMeHbLUEHNST U NpeaoTBpaLLEHNa UX BPEAHOro
BO34EMNCTBUSA HA OpraHn3m Yyernoseka

Kon

NMpoBepsieMble npeaMeTHbIe pe3yrnbTaTbl OCBOEHUA




npoBepsemMoro
pe3ynbTaTa

OCHOBHOM 06Gpa3oBaTeNbHOW NporpamMmbl cCpeaHero
obwero o6pasoBaHus

1

TeopeTnyeckne 0CHOBbI XUMUN

11

BrnageHne cuctemMom XUMWUYECKMX 3HAHWKW, KOTOpas
BKMOYAET: OCHOBOMoOMarawwme MnoHATUA (XMMUYECKUI
3MIEMEHT, aToM, 3NIEKTPOHHas obonoyka atoma, s-, p-, d-
9NEKTPOHHbIE OopOuTann aTtoMoB, WOH, MOJieKyna,
BaNeHTHOCTDb, 31EeKTPOOTPULATESNTIbHOCTD, CTeneHb
OKMCIEHUS, XNMMNYeckasi CBA3b, MOJib, MOSApHas Macca,
MONSIPHbLIA OOBEM, KpUCTannuMyeckaa pelléTka, Tunbl
XUMNYECKUX peakunn (okmcnuTernbHo-
BOCCTAHOBUTENbHbIE,  9K30- W  SHOOTEpPMUYECKME,
peakuun MOHHOro obMeHa), pacTBOp, INEKTPOSUTHI,
HEANEKTPONUTbI,  JNEKTpPoNuUTMYeckass  amccoumnaums,
OKUCIUTESNb, BOCCTAHOBUTEMb, CKOPOCTb XUMWYECKOM
peakuun, XMMMUYECKOE PaBHOBECUE); TEOPUM WU 3aAKOHbI
(Teopusa 9NEKTPOSIUTUYECKON auccoumaumn,
Mepuoandeckmn 3akoH [O.UN. MeHoeneeBa, 3aKoH
COXpaHeHns1 Macchbl), 3aKOHOMEPHOCTW, CUMBOJIUYECKUN
A3bIK XMMUKN, DAKTONOrMYeckne CBeaeHUsi O CBOMCTBAX,
cocTaBe, MONyyYeHMM u 6Ge3onacHOM UWCNONb30BaHUMU
BaXXHENWNX HeopraHM4ecknx Bewects B ObITy u
NPaKTUY4ECKON AeATENBbHOCTM YeroBeka

1.2

1.3

ChopMMpPOBaAHHOCTL YMEHWUIN BbISBIATL XapaKTepHble
NPpU3HaKM N  B3aUMOCBS3b  M3YYEHHbIX  MOHSATUMN,
NPUMEHATb COOTBETCTBYHOLLME MOHATUS NPU OnNUcaHum
CTPOEHUSI U CBOWCTB HEOPraHM4YecKux BELLEeCTB M WUX
npeBpawleHnn; BbISBNATbL B3aUMOCBS3b  XMMUYECKUX
3HAHUM C MOHATUMAMW W MpPeAcTaBNeHUsAMU ApYrux
€eCTeCTBEHHOHAaY4HbIX NPeaMEeTOB

BnageHne OCHOBHbIMM METO4aMW Hay4HOro MO3HaHMUS
BELLECTB M XUMWUYECKUX aBNeHun (HabniogeHue,
n3mMepeHne, IKCNEPUMEHT, MOaEeNMpPoBaHme)

1.4

CdopMnpoBaHHOCTb YMEHUN onpeaenaTb BaneHTHOCTb
N CTENeHb OKUCIIEHUS XUMWUYECKUX ISIEMEHTOB B
COeIHEHNAX pPasfNYHOro CcocTaBa, BUA XUMWUYECKOWN
cBsA3n  (KoBaneHTHas, NOHHas, MeTannuyeckas,
BOOOPOAHAs) B COEAMHEHUsIX, TUM KpUctTaniamnyeckon
PEeLETKN KOHKPETHOro BelecTea (aTomHas,
MOJEKYIIsipHast, MOHHAas, MeTannmyeckas)

15

CdopMUpOBaAHHOCTL YMEHUN oOnpefendatb Xxapaktep
cpenbl B  BOAHbIX pacTBopax  HeopraHU4YecKmnx
coeVHEHNN

1.6

CdopmunpoBaHHOCTb YMEHUS KnaccudgumumpoBaTb
XUMUYECKME peaKkunmn No pasnuyHbIM NpusHakam (Yucny




1.7

N COCTaBYy pearvpyroLinx BewecTs, TeNNoBomMy apdekty
peakunn, U3MEHEHNIO CTEMEHEN OKUCIEHMSI INIEMEHTOB,
obpaTUMOCTK peakuum, y4acTumio KatanmsaTopa)

CdopMUPOBaAHHOCTb YMEHUA COCTaBMATb YpPaBHEHMUS
peakuMin pasfnuMyHbIX TUMNOB, MOSIHbIE WU COKPALLEHHbIE
YPaBHEHUS1 peakunmin WOHHOro obMeHa, y4yuTbiBas
YCNOBUS, NPU KOTOPbIX 3TN peakuum nayt oo KoHua

1.8

CdopMnpoBaHHOCTb  YMEHUA  MPOBOAUTL  peakuuu,
NOATBEPXAAKLWMNE KAYECTBEHHbIN COCTaB pPasfnyHbIX
HeOpraHM4yecKkMx BeELLEeCTB, pacno3HaBaTb OMbITHbIM
NyTEM WOHbI, MPUCYTCTBYIOLWIME B BOOHbIX pacTBopax
HeopraHN4yeCcKnx BeLLecTB

1.9

1.10

1.11

ChopmMMpoBaHHOCTL YMEHUN packpbiBaTb CYLLHOCTb
OKUCINTENBHO-BOCCTAHOBUTESNbHbLIX peakunin
nocpenCTBOM COCTaBIIEHUS ANEKTPOHHOro BanaHca aTux
peakunm

CdopMUPOBaAHHOCTb YMEHUN OOBACHATbL 3aBUCMMOCTb
CKOPOCTU XMMWYECKOWN peakumn OT pasfinyHbiX oakTopoB

CdopMUPOBAHHOCTb  YMEHU OBOBACHATL  Xapaktep
CMELLEHNA XMMMUYECKOro paBHOBECUS B 3aBUCUMOCTU OT
BHelUHero Bosgencteus (npuHumn Jle WWaTtense)

2.1

O6Lwasn n HeopraHn4eckasi XuMms

ChopMMpoBaHHOCTL  YMEHUM  pacKkpbiBaTb  CMbICH
Mepuoguyeckoro  3akoHa O.. MeHpeneesa u
AEMOHCTpMpOBaTh ero CUCTEMAaTUINPYIOLLYIO,
00BACHUTENBHYIO U NPOrHOCTUYECKYH (DYHKLINN

2.2

CdopmMnpoBaHHOCTb YMEHUN XapaktepusoBaTb
31IEKTPOHHOE CTPOEHNE aTOMOB XMMUYECKUX INIEMEHTOB
1-4 nepuopos [lepnoanyeckon CUCTEMbI XUMWUYECKUX
anemeHToB [.. MeHOeneeBa, UCMNONb3yd MOHATUA «S-,
p-, d-3NeKTpOHHble opbuTanuny, «3HepreTnyeckune
YPOBHNY», OOBACHATbL 3aKOHOMEPHOCTU  MU3MEHEHUSA
CBOMUCTB XUMMUYECKUX INEMEHTOB U UX COeAUHEHUN MO
nepuwogam wn rpynnam [lepnogmyeckon  cUCTEMBbI
xnmMmmnyeckmx anemeHTtoB .. MeHpgeneeBa

2.3

CdopmupoBaHHOCTb YMEHUN XapakTepusoBaTb
(onucbiBaTb) obuime XnmMuyeckune cBOMCTBa
HEOpraHM4YecKnx  BelWecTB  pas3fnyHbIX  KMNaccos,
noaTBepXaaTb CylleCTBOBaHWE T[EeHEeTUYeCKOM CBSA3M
MeXay HeopraHM4yeckMmMu BewecTBaMn C MOMOLLbIO
YpaBHEHUN COOTBETCTBYHOLLMX XUMUYECKNX PeakLnm

2.4

CdopmupoBaHHOCTb YMEHUN ycTaHaBnuBeaTb
NPUHAANEXHOCTb HeOopraHW4Yeckux BewecTB Mo  UX
COCTaBYy K orpeenéHHoMy Knaccy (rpynne) coeanHeHum
(NpocTble BelwlecTBa — MeTansbl U HEMeTasnbl, OKCUAbI,




OCHOBaHUS, KUCINOTbl, aMOTEPHbIE MMAPOKCUAbI, COMNN)

2.5

2.6

CdopmMnpoBaHHOCTb YMEHUM ncnonb3oBaTb
XUMUWYECKYD CUMBOSKUKY AN11 COCTaBfieHUs dopMyI
BEWeCTB WU  YypaBHEHUM  XUMWUYECKUX  peakuuu,
cUCTEMATUYECKYHO HOMEHKNaTypy (IUPAC) n
TpuBManbHble Has3BaHUS OTAESIbHbIX HEOPraHN4YecKnx
BELLECTB (yrapHbld ras, Yrrekucrnbli ras, amMmuak,
ralléHasi n3BecTb, HeralwéHasa n3BecTb, NUTbeBada coaa,
nMpuUT 1 apyrue)

CdopmnpoBaHHOCTb YMEHUM XapakTepusoBaTb
(onncbiBaThb) obuime XUMHnyeckune CBOMCTBA
HeopraHM4yecknx  BeLleCcTB  pas3fuM4yHbIX  Kraccos,
noaTBepXaaTb CyLleCTBOBaHWE T[EeHEeTMYEeCKOM CBS3M
MeXay HeopraHM4yeckMmMn BewecTBaMn C  MOMOLLbLO
YpaBHEHUN COOTBETCTBYHOLLMX XMMUYECKNX PeaKLNK

2.7

CdopMnpoBaHHOCTb YMEHUM nraHupoBaTb n
BbIMONMHATL  XMMUWYECKUA  3KCMEPUMEHT  (pasnoXxeHue
nepokcuga BOAoOpoda B MNPUCYTCTBUM KaTanusaTopa,
onpegeneHne cpeibl pacTBOPOB BELLECTB C MOMOLLbIO
YHUBEPCANbHOIrO MHAMKATOpa, BIUAHUE PasfUYHbIX
dhakTOpOB Ha CKOPOCTb XMMWYECKOM peakuuu, peakuuu
MOHHOrO obMeHa, KayeCTBEHHble peakunn Ha cynbdart-,
kKapboHaT- M Xnopua-aHWOHbI, Ha KaTUOH aMMOHUS,
pelweHne 3JKCnepuMmeHTasnbHblX 3agad no  Temam
«MeTtannbl» un «HemeTannbl») B COOTBETCTBUN C
npaBunamMmm TEXHUKM Oe3onacHOCTU npu obpalieHun ¢
BewectBamMn 1 nabopaTopHbiM  0bopyaoBaHUEM;
npeacTaBnsATb pe3ynbTaTbl XMMUYECKOrO 9KCNEPUMEHTa
B hopme 3anucu ypaBHEHU COOTBETCTBYIOLLMX peakLmi
n cdopmynmpoBatb BbIBOOAbl Ha  OCHOBE  3TUX
pes3ynbTaToB

2.8

2.9

CopmupoBaHHOCTL  yMeHUK cobrnogaTe  npasuna
NONb30BaHMUS XMMUYECKOW Nocyaon M nabopaTopHbIM
obopyooBaHuem, a Takke npasBuna obpalleHus c
BelleCTBaMMU B COOTBETCTBMM C WHCTPYKUUAMM MO
BbINMOMHEHMIO NAabopPaTOPHbIX XMMUYECKMX OMNbITOB

CdopmunpoBaHHOCTb YMEHUN XapaktepusoBaTb
XUMUYECKMe  npoueccbl,  nexawue B OCHOBe
NPOMBILUSIEHHOrO  MOSMyYEeHUs1  CEPHOMU KNCNOTbI,
aMmmuaka, a Takke cPOpPMUPOBAHHOCTbL NpeacTaBreHnn
00 0OWMX HayYHbIX MNPUHLMMAAX W  3KOJNOrMYEeCcKMX
npobrnemMax XMMmM4ecKoro NpoM3BoAcCTBa

XumMusa n Xn3Hb. PacuéTbl

3.1

CdopmMnpoBaHHOCTb MpeaCcTaBleHnMn O  XUMUYECKOMN
COCTaBMSALWEN €CTEeCTBEHHOHAY4YHOW KapTUHbI MUpa,




3.2

ponMM  XUMUM B MNO3HAHUM SIBNIEHMA NpuMpodbl, B
POPMUPOBAHMN MBILLIIEHNA N KYIbTYpbl JIMYHOCTK, €€
YHKUMOHANBHON rpamMoOTHOCTK, Heobxogumon AOns
peleHns  npakTU4eckux 3agavy U IKOSIOrmyecku
000CHOBAHHOIO OTHOLLUEHUS K CBOEMY 340POBbI U
npupogHon cpene

CdopmnpoBaHHOCTb YMEHNN KPUTUYECKU
aHanuanpoBaTb XUMUYECKYHO NHopMaLuIO,
nosiydaemMyto U3  pasHblX WCTOYHMKOB (CpedcTBa
MaccoBOW KOMMYHUKauuu, ceTb VIHTEpHeET 1 gpyrue)

3.3

3.4

3.5

CdopmMmupoBaHHOCTb yMeHM cobnogatb  nNpasuna
aKonormyeckn uenecoobpasHoro nosegeHns B ObITy U
TPYAOBOW OeATEeNIbHOCTM B LENsiX COXPaHEHWa CBOEro
30pPOBbS N OKpY>KatoLen NpupoaHoOn cpeabl
Ocos3HaBaTb OMNACHOCTb BO3OENUCTBMS Ha >KUBble
OpraHu3Mbl OnpefenéHHbIX BewecTB, NMOHMMas CMbICH
nokaszatensa [OK, nosacHATb Ha npumepax cnocobbl
YMEHbLUEHUSS W NpefoTBpalleHns UX  BpPedHoro
BO3ENCTBUS HA OpPraHn3m Yyeroseka

ChopmmpoBaHHOCTb YMEHMWI NPOBOANTL BbIMUCIEHUSA C
MCNorib30BaHNEM MOHATUS «MaccoBas OOMS BellecTBa B
pacTBope», OOBLEMHbLIX  OTHOLIEHWA  rasoB  MNpwu
XMMUYECKNX peakumsax, Maccbl BewectBa unm obbvéma
rasoB MO U3BECTHOMY KONMYECTBY BeLLleCTBa, Macce unu
00BbEMY OLHOro M3 y4acTBYHOLMX B peakunn BeLLecTs,
TENroBOro addekra peakuum Ha OCHOBE 3aKOHOB
COXpaHEHUs  MaccCbl BeLlecTB, MpeBpaleHus u
COXPaHEHNS 3HEPrmm




NMPOBEPAEMBIE 3JIEMEHTbI COOAEPXXAHUA

10 KITACC

Kop

MpoBepsieMbIN 3rIeMEHT cofepXaHus

1

TeopeTnyeckne 0CHOBbI OPraHNYEeCKON XUMUN

1.1

1.2

MpeomeT opraHN4eckon XMMWUKU: €€ BO3HMKHOBEHWE, pa3BuUTUE U
3HayeHue B NOJSTIyYEHUN HOBLIX BELLECTB U MaTtepuarnos. Teopus
CTpoeHna opraHunyeckux coeauHeHnn A.M. bytneposa, eé
OCHOBHbIE NOJSIOXEHNSA

CTpykTypHble opMynbl opraHuMyecknx BelecTB. [omonorus,
n3omepus. XmMmnyeckasi CBsiab B OpraHMYeCKUX COeOUHEHUsIX —
oOuHapHble W KpaTHble  cBsA3W.  [lpeactaBneHne o
KnaccudukaLmm opraHn4eckmx BeLLecTs

1.3

HomeHKnaTypa opraHn4eckmnx COeaNHEHNN (CI/ICTeMaTVI‘-IeCKaﬂ) 7
TpnBnaribHble Ha3BaHUA BaXKHEULLNX Hpeﬂ,CTaBMTeﬂeﬁ KnaccoB
OpraHn4eckmnx BeLLeCTB

Yrnesogopoabl

2.1

2.2

2.3
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2.5

AnkaHbl: COCTaB W CTpPOeHue, romonormyeckun psg. MetaH wu
9TaH — npocTenwme npeacTaBUTENU ankaHoB: duandeckue u
XUMUYECKME CBONCTBA (peakuuMm 3aMELLEHUs U TopeHust),
HaxoXgeHne B npupoae, NonyyeHne 1 npuMeHeHne

AnKeHbl: COCTaB U CTPOEHME, FOMOSIOTMYECKUA psgd. OTUNEH U
nponuneH — NpocTenliMe NpeacTaBUTENM ankeHoB: u3nyeckmne
" XMMUYecKme CBoOWCTBa (peakumm rMApUpoOBaHMus,
ranoreHnpoBaHus, rmapaTtauumn, OKUCIIEHUS U NonuMepusauun),
nony4YeHne n NpMMeHeHne

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

AnNKWHbI: cOCTaB 1 0COBEHHOCTU CTPOEHMS!, TOMOSIOrMYECKUIA psf.
AueTuneH — npoCTEeNMiA npeacTaBuUTENb arkUMHOB: COCTaB,
CTpOeHMe, U3NYECKME W XUMUYECKME CBOWCTBa (peakumm
TMOPVPOBaHUS,  rarnoreHMpoBaHus, ruapaTauun, ropeHus),
nony4YeHne n NpMMeHeHne

ApeHbl. BeH3on: coctas, CTpoeHne, PUNYECKNE N XUMUYECKME
cBoucTBa  (peakuuMuM  ranoreHMpoBaHUs U HUTPOBAHUSA),
nonyyeHne u npumeHeHwe. Tonyon: cocTaB, CTPOEHME,
dunsmnyeckme n XuMunyeckue CcBOMCTBaA (peakuyum
ranioreHNpPoBaHUS U HUTPOBAaHMUS), MOJSydEeHUEe U NPUMEHEHME.
TOKCMYHOCTb apeHoB. "eHeTU4eckas CBSI3b mMexay
yrneesogopogamu, npuHagnexawmmm K pasnuyHbiM Knaccam

2.6

MpupoaHble WUCTOMHWUKM yrneBodopodoB. [MpupodHbid ras wu




nonyTHole HeTaHble rasbl. HedpTb M €€ npoucxoxgeHue.
Cnocobbl nepepaboTku HedTH: neperoHka, KPEKUHT
(Tepmmyecknn, KaTanuTu4eckun), 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©n  3TaHo:
CTPOEHUEe, (Pu3nyeckme u XMMUYECKNe CBOWCTBa (peakuuu cC
aKTUBHbIMW  MeTasnsamu, ranoreHoBogopoLamu, TOpeHue),
npumMeHeHue. BooopogHble CBA3M Mexay MOrieKkynamu CrnvpToB.
[encteMe mMeTaHona W 9TaHONa Ha OpraHM3M YernoBeka.
MHoroaToMHble CNUPTbI. TUMEHTTIMKOSb U IMULEPUH: CTPOEHME,
dusmyeckne M XMMUYECKMe CBOWCTBa (B3aMMOOEWCTBUME CO
LEeNOYHbIMN  MeTannamMu,  KavyeCTBEeHHast  peakumss  Ha
MHOroatoMHble cnupTbl). [denctBne Ha opraHusMm 4erioBeka.
[MpuMeHeHne rnnuuepuHa n ATUNEHrNUKons

3.2

deHoN: CTpoeHue Monekynbl, uandeckne wn XMMUYeckume
cBoncTBa. TOKCMYHOCTbL (peHona. NpumeHeHne deHona

3.3

3.4

Anbgermabl M keToHbl. Popmanbgerva,  aueTanbaerng:
CTpOoeHMe, U3NYECKME W XUMUYECKMEe CBOWCTBa (peakumm
OKUCIEHUSI W BOCCTAHOBIIEHUSl, Ka4eCTBEHHble peakuun),
nony4eHne u NpuMeHeHne

OAQHOOCHOBHbIE npegenbHble KapboHOBLIE KMCNOTbI.
MypaBbunHasi M YKCyCHasi KMUCNOTbl: CTpOeHue, usnyeckue wu
XMMMYeckme cBOKWCTBa (CBOMCTBa, obLiMe Ons Kracca KUCHoT,
peakuma  aTepudpmkaummn),  nNonyyeHne 1 NPUMEHEHME.
CteapuHoBass ¥ oOnewHoBasd KUCNOTbl Kak MpeacTaBUTenu
BbICLUMX KapOOHOBbIX KMCMAOT. Mbina Kak CoOnMM  BbICLUMX
KapOOHOBLIX KACINOT, X MoKLlee AeNCTBNE

3.5

CnoxHble acupbl Kak npou3BogHble KapbOOHOBbLIX KUCIIOT.
moponuna  cnoxHblx adgupoB. Kupbl. [ngponus  XuUpoB..
[MpuMmeHeHne xnpos. bruonormnyeckasi posib X1pos

3.6

YrneBogbl: cOCTaB, Knaccudgukaumsa yrrnesogoB (MOHO-, AU- U
nonucaxapuabl). [NKo3a — MNpPOCTEMWMA  MOHOCaxapua:
0COBEHHOCTM CTPOEHUSA MOSEKYNbl, (PU3NYECKME N XUMUYECKMNE
cBOKCTBa (B3anmopenctame ¢ rugpokcungom meau(ll), okmcneHune
aMMMaYHbIM pacTBOpOM okcuaa cepebpa(l), BoccTaHoBEHME,
OpoXXeHne rnoKo3bl), HaxXOXAEHWe B nNpupoae, NPUMEHEHMUE,
6uonornyeckas ponb. PoTocnHTe3d. PpykTOo3a Kak uU30Mep
rnoko3bl. Kpaxman 1 uenntwonosa Kak npupoaHble MNonMMeEpsI.
CTpoeHue kpaxmana v uenmnonosbl. Pusndeckne n xmmmyeckue
CBOWCTBA Kpaxmarna (rmgponins, kKadyecTBeHHasa peakumnsi C Mogom)

A3oTcofepkallue opraHnyeckne coequHeHus

4.1

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




rnvuuHa). buonornyeckoe 3HayeHne ammMHOKUCNOT. MNenTuapl

4.2

bBenkn kak npupogHble BbICOKOMOSEKYSISAPHbIE COEANHEHMUS.
[MepBnyHada, BTOpUYHAA W TpeTudHasa CTpykTypa 6enkos.
Xummnyeckne ceonctBa OenkoB: rmaponua, geHatypauus,
KauyeCTBEHHbIE peakunmn Ha 6enku

BblicokoMonekynsipHble coeauHeEHMs

5.1

OCHOBHbIE MOHATUS XMMUM BbICOKOMOMEKYNSPHbLIX COEANHEHWIA:
MOHOMEp, nonumep, CTPYKTYpHOE 3BEHO, cTeneHb
nonumepusaunm, cpegHss MonekynsipHas Macca. OCHOBHble
MeTodbl CUHTE3a  BbICOKOMOIEKYNSPHbIX  COeAMHEeHUn  —
nonumepusaumns 1 NONMKoHAeHcaLns

5.2

OKCnepuMeHTanbHble  MeTOAbl M3YyYeHWst BeLecTB M UX
npeBpaLleHnin: O3HaKoMfeHne C obpasuamu MNpUPOOHLIX U
MCKYCCTBEHHbIX BOJIOKOH, nnacTtMacc, kKaydykoB. [lonydeHue
CMHTETUYECKOrO KayvyKa 1 pe3uHbl

11 KIACC

Koa

MpoBepsieMbIf 3nIeMeHT coaepXaHus

1

1.1

1.2

TeopeTquCKme OCHOBblI XM

XnmMmnyecknn anemeHT. AToM. Agpo atoma, N3oTonbl. ANeKTPoHHas
obonoyka. JHepreTnyeckme YpOBHM, NOAYPOBHWU. ATOMHbIE
opbutanun, s-, p-, d-anemeHTbl. OcobeHHOCTM pacnpeneneHus
9NEKTPOHOB Mo opbuTanam B atoMmax 3N1eMeHTOB NepBbIX YEeTbIPEX
nepmnogoB. ANeKTPOHHAsA KoHGUrypaunsa atomos

Mepuoguyeckun 3akoH u [lepuogmyeckass cuctema XMMUYECKUX
anemeHnToB [.N. MeHgeneeBa. CBs3b NEpPUOANYECKOrO 3akoHa U
Meproanyeckon CUCTEMBI XxmMmudecknx  anemeHtoB .M.
MeHgeneeBa C COBPEMEHHOW TeOpuen CTPOEeHMss aTOMOB.
3aKOHOMEPHOCTN U3MEHEHUSI CBONCTB XMMWYECKUX SNIEMEHTOB U
obpasyemMbIX UMW MPOCTbIX M CHOXHbIX BeLeCcTB MO rpynnam u
nepuogam. 3HayeHMe NepPUOANYECKOro 3aKOHa B pasBUTUM HAYKK

1.3

CTpoeHue BewecTBa. Xmummyeckasi CBs3b. Buabl XuMmnyeckon cesaau
(koBaneHTHas HenondpHasa 1 NonspHasa, NOHHas, MeTannudeckas).
MOHbI: KaTUOHLI M aHNOHLI. MexaHn3ambl 06pa3oBaHMst KOBaNeHTHOM
XumMmyeckon  cBsasan  (OBMEHHbIM U OOHOPHO-aKLENTOPHbLIN).
BogopoaHas cea3sb

1.4

1.5

BaneHTHOCTb. AnekTpooTpmuaTenbHOCTb. CTeneHb OKUCIIEHUS

BewectBa MONEKynsapHOro n HEMOmNeKynspHOro CTPoeHUs. 3aKOH
NMOCTOSIHCTBaA COCTaBa BellecTBa. [unbl  KpUCTasNYeCKUX
peweéTok.  3aBMCMMOCTb  CBOWCTBaA  BewecrtB OT  Tuna
Kpuctannmyeckon pewéTtkn. lNoHATMe O AucnepcHbIX CUCTeMax.
NcTrHHBIE 1 KOonnouaHble pacTBopbl. MaccoBas Oonsi BewecTsa B
pacTBope




1.6

Knaccudukaums HeopraHnyecknx coeguHeHnn. HomeHknaTtypa
HeopraHM4eCcKnx BeLLecTB

1.7

1.8

1.9

1.10

Xumunyeckaa peakumsa. Knaccudukauus XUMUYECKUX peakunn B
HEOpPraHM4Yeckom W OpraHMYeckom XuMMUU. 3aKOH COXPaHEHUs
MaccCbl BELLECTB, 3aKOH COXPaHEHUSA U NPEeBpPaLLEHNS IHepPrum npu
XUMUYECKNX peaKkLnsIx

CKopOoCTb peakumn, eé€ 3aBUCUMOCTb OT pasfnnyHbiX bakTopoB
O6paTtumble peakunn. Xumudeckoe paBHoBecune. DakTopsl,
BNUAIOLLME HA COCTOSIHUE XMMUYECKOro paBHoBecud. MpuHuun Jle
LWaTenbe

onekTponuTnyeckas  guccoumnaums. CunbHble ©n  cnabble
anektponutbl. Cpega BOOHbLIX pPacTBOPOB BELLECTB. Kucnas,
HenTparnbHas, WwenoyHas. Peakumm noHHoro obmeHa

1.11

OKkncnNnTENbHO-BOCCTAHOBUTESbHbIE peakunn
HeopraHunyeckaa xumnsa

2.1

HemeTtannsl. NMNonoxeHne HemeTtannos B lNepunognyeckon cucteme
xummyecknx oanemeHtoB .. MengoeneeBa u 0CODEHHOCTU
CTPOEHNs  aTOMOB. dusnyeckne  cBouCTBa HemMeTansnos.
AnnoTtponua HemeTarsioB  (Ha nNpuMepe KUCropoga, cepbl,

doccopa n yrnepoaa)

2.2

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

2.3

MeTtannbl. [lMonoxeHne metannoB B [lepuogudeckon cucreme
xummyecknx anemeHtoB O.W. Menpgeneesa. OcobeHHOCTHU
CTPOEHUSA SNEKTPOHHbIX obonoyvek atomoB MetannoB. O6wwme
domsnyeckme cBOWCTBa MeTannos. Cnnassbl MeTansos.
ONEKTPOXMMNYECKU paa HanNpsXKeHN MeTannos
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2.5

XUMMYECKME CBOWCTBA BaXHEWLUMX MeETannoB (HaTpun, Kanum,
Kanbuni, MarHuUm, antoMUHUKN, LMHK, XPOM, Xefneso, Medb) U ux
coeguHeHnin. Obwue cnocobbl nonyyeHnst metannos. [NpumeHeHne
MeTannoB B ObITYy N TEXHUKE

"eHeTn4eckasa cBAa3b HeopraHn4eckmnx BeLllecTB, NpuHagnexawmnx K
pa3fiMyHbIM Kriiaccam

XUMUa 1 XN3Hb

3.1

3.2

Ponb xumun B obecneyvyeHum 3KONOrmyeckomn, 3HepFeTI/ILIeCKOIZ n
nuweson ©e30nacHOCTH, pa3Butun  MeguuunHbI. lNoHaTMe o
Hay4HbIX METOAAX NO3HaHUA BELWECTB U XMMNYECKNX peaKLlMVI

rlpe,D,CTaBﬂeHl/lﬂ 06 obuwmx Hay4HbIX nNpuHUMNnax npoMbIlWLITIEHHOIO
nony4yeHunA BaXKHEMLUMX BellecTB. YenoBek B Mupe BelectB “
MaTepunarnos. BaXkHeuLuune cTpouTesibHble MaTtepuansl,
KOHCTPYKUMOHHbIE  MaTepwualibl, KpacKu, CTEeKIro, KepaMunKa,




matepuanbl Ons SNeKTPOHUKW, HaHoMaTepuanbl, OpraHn4yeckue u
MUHepanbHble yaobpeHust
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