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MOACHUTE/IbHAA 3AMNMUNCKA

Mporpamma No xMmum Ha ypoBHe cpesHero obuero o6pasoBaHma pa3paboTaHa Ha OCHOBe
depepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 obpasoBaHum B Poccuitickoit Pepepaummny»,
TpeboBaHU K pe3yibTaTaM 0CcBOeHUs pesepanbHol obpasoBaTeNbHOM NPOrpammbl cpeaHero obLLero
ob6pasosaHus (POMN COO), npeacrasneHHbIX B PeaepanbHOM rocysapcTteeHHOM 06pa3oBaTeibHOM
craHgapte COO, ¢ yuétom KoHuenumm npenogaBaHusa yyebHoro npegmerta «Xumusa» B
06pa3oBaTeibHbIX OpraHmn3aumnax Poccuinickon Pepepaumn, peanunsyowmx oCHOBHble 06pasoBaTesibHble
nporpammel, U OCHOBHbIX NOJIOXKEHUI «CTpaTerMm passnTna BoCNuTaHuA B Poccuiickon degepaumnm Ha
nepuog, go 2025 roga» (PacnopsaxeHue Mpasutenbctsa PO ot 29.05. 2015 N2 996 - p.).

OcHoBY NoAxoA0B K pa3paboTKe Nporpammbl N0 XMMUMK, K onpeaeneHunto obLLel ctpaternm obydeHus,
BOCMUTAHMA U pa3BMTUA obyyatowmxcs cpeactsamm yyebHoro npeameta «Xmmma» ana 10-11 knaccos
Ha 6a30BOM YpPOBHE COCTaBMAN KOHLeNnTyaabHble nonoxkeHns ProC COO o B3aMmoobycnoBAEHHOCTH
uenemn, cogepKaHua, pesynbTatoB 0byyeHnn u TpeboBaHUI K YPOBHIO NOATOTOBKM BbIMYCKHUKOB.

Xumunueckoe obpasoBaHue, Noy4aeMoe BbliMyCKHMKaMK 06LLeobpa3oBaTe/ibHOM OpraHM3aLmm,
ABNAETCA HEOTbEM/IEMOW YACTblo MX 06pa3oBaHHOCTU. OHO CAYKUT 3aBEPLLAIOLLMM 3TANOM peannsaumm
Ha COOTBETCTBYOLEM eMy 6Aa30BOM YPOBHE K/HOUEBbIX LLEHHOCTEN, NMPUCYLLMX LLEIOCTHOMN CUCTEME
XMMMWYECKOro 06pa3oBaHmaA. ITU LLEHHOCTU KacatoTcA NO3HaHMA 3aKOHOB NPUPOAblI, POPMUPOBAHUS
MWPOBO33pPEHMA 1 06LLEN KYNbTYpPbl YE/IOBEKA, @ TAKMKeE IKONOrMYeckn 060CHOBAHHOMO OTHOLLEHMA K
CBOEMY 30POBbIO U MPUPOAHOM cpeae. Peannsyetca xummnyeckoe obpasoBaHme 06y4aroLLMXCA Ha
YPOBHe cpefiHero obuero obpasoBaHua cpeacTBaMmmn yuebHoro npeameTa «Xumma», cogepaHue u
NOCTPOEeHMeE KOTOPOro onpeaesieHbl B NPOrpaMme No XMMUK C Y4ETOM cneLndUKM HayKn XMmmm, eé
3HaYeHMA B NO3HAHUMW NPUPOLbI U B MaTepPUaNbHOM KMU3HM 06LLECTBA, @ TAKMKe C Y4ETOM 0OLLMX Lenen
NPUHLMMOB, XapaKTepPU3yHLLMX COBPEMEHHOE COCTOSIHNE CUCTEMBI cpeaHero 0bwero ob6pasoBaHua B
Poccuiickoit deaepauum.

XMMMSA KaK 3/1EMEHT CUCTEMbI €CTECTBEHHbIX HayK UrPaeT 0cobyto po/ib B COBPEMEHHOW LIMBUAM3ALUN, B
CO34aHUKN HOBO 6a3bl MaTepManbHOM KyabTypbl. OHa BHOCUT CBOM BKAa4, B bopmmnpoBaHue
paLMOHaNIbHOrO Hay4YHOr0 MbILL/IEHUA, B CO34aHUNE LeIOCTHOrO NpeAcTaBaeHna 06 oKpyKatolem mupe
KaK 0 eAMHCTBE NPUPOAbLI U YEeNOBEKA, KOTOPOoE GOPMUPYETCA B XMMUM HA OCHOBE MOHUMAHMA
BELLEeCTBEHHOrO COCTaBa OKPYKAOLWEro M1pa, 0CO3HaHUA B3aMMOCBA3M MeX Ay CTPOEHUEM BELLECTB, UX
CBOMCTBAaMM U BOSMOKHbIMM 061aCTAMMU NPUMEHEHUS.

TecHo B3aI/IMO,CI,el\;1CTByﬂ Cc Apyrmmun eCteCTtBeEHHbIMUN HayKamMu, XMHUA CTana HEOTbeM/IEMOM YacTbto
MMpOBOﬁ KYAnbTypbl, HeO6XOAMMbIM ycnosunem ycnewHoro Tpyga n XXn3Hum KaxXaoro 4aeHa O6LU,€CTBa.
CoBpemeHHasa XMMMA KaK HayKa co3naaTtesibHas, KaK HayKa BbICOKUX TEXHONOMN Hanpas/ieHa Ha
peweHne rnobanbHbIX ﬂpO6ﬂEM yCTOﬁ“IMBOI'O pa3BnUTHUA 4YenoBevecTBa — CprbEBOf;I, BHEDFETM“IGCKOVL
I'IVILU,EBOI‘;I, 3Konormyeckomn 6es3onacHoOCTU U OXpaHbl 340P0OBbA.

B cooTBeTCTBMM C OOLLMMM LENsiMU U NPUHLMNaMK cpeaHero oblero obpasoBaHma cogepraHme
npegmeta «Xumusa» (10—-11 knaccol, 6a30BbIN YPOBEHb U3YYEHMA) OPUEHTUPOBAHO NPEUMYLLECTBEHHO
Ha 06LEeKYNbTYPHYIO NOArOTOBKY 0By4atoWmxca, HeobXoANMY UM 1A BbiPaboTKM
MMPOBO33PEHUYECKMX OPUEHTUPOB, YCMELLIHOIO BK/IIOYEHMA B XKM3Hb COLMYMa, NPOAO/IKEHMUA
06pa3oBaHUsA B Pas/IMYHbIX 061aCTAX, HE CBA3aHHbIX HEMOCPEACTBEHHO C XMMUEN.



CocTtasnaloWmMmmM npegmeTa « Xummusa» aBnstoTca 6asosble Kypcbl — «OpraHnyeckas xmmma» n «0bwasn u
HeopraHM4yecKkas XMmmaA», OCHOBHbIM KOMMOHEHTOM COAEPKAHUA KOTOPbIX ABNAIOTCA OCHOBbI 6Ha3o0BOWM
HaYKW: CUCTEMA 3HAHMI NO HEOPFAaHNUYECKOM XMMUMN (C BKIIOYEHMEM 3HAHUI 13 06LLEN XMMUK) 1
opraHmnyeckon xummnun. PopmmpoBaHmMe AaHHOM CUCTEMbI 3HAHWI NPU U3YYEHUN NpeaMmeTa
obecneynBaeT BO3IMOXKHOCTb PACCMOTPEHMA BCEro MHOroobpasna BeLecTB Ha OCHOBE 06X NOHATUNA,
33aKOHOB U TEOPUIN XUMUMU.

CTpyKTypa cofeprKaHua KypcoB — «OpraHuyeckas Xummna» u «0bLian n HeopraHMYecKan XMmma»
chopmmpoBaHa B Nporpamme no XMMMK Ha OCHOBE CUCTEMHOIO NOAX0A3 K U3yUYeHMIo yuebHoro
mMmaTtepurana u obycnoBaeHa UCTOPUYECKM 06OCHOBAHHbIM Pa3BUTMEM 3HAHMI Ha onpeaenEéHHbIX
TEOPETUUYECKUX YPOBHAX. TaK, B Kypce OpraHMYeckon XMMMM BELLLeCTBa PACCMaTPMBAOTCA Ha YPOBHeE
K/J1aCCMYECKOM TEOPUMN CTPOEHUA OPraHMYECKUX COEANHEHWNM, A TaKXKe Ha YPOBHE CTEPEOXMMMUYECKMX M
3N1EKTPOHHBbIX NPeACTaBAEHUI O CTPOEHMM BelecTB. CBeaeHna 06 M3ydyaeMblX B Kypce BelecTBax
[AAl0TCA B Pa3BMTUM — OT YI/IeBOA0OPOA0B [0 CNOMKHbIX BUONOTMUYECKN aKTUBHbIX COeANHEHWN. B Kypce
OpPraHMYecKon XMMMUM MONYYatoT pa3BuTe cGopMMUPOBAHHbIE HA YPOBHE OCHOBHOTO 06Lero
06pa3oBaHMA NepBOHaYabHble NPeACTaBAEHMA O XMMUYECKOM CBA3U, KNAaCCUPUKALMOHHDBIX NPU3HAKaXx
BELLECTB, 3aBUCUMOCTU CBOMCTB BELLLECTB OT UX CTPOEHUA, O XMMNYECKON peakummn.

MoA HOBbIM YI/IOM 3peHUA B NpeameTte «Xumma» 6a3oBOro ypoBHS pacCMaTPUBAETCA U3YUYEHHbIM Ha
YpOBHE OCHOBHOrO 06LLero o6pasoBaHMA TEOPETUYECKUIA MaTepman n GpaKToNormyeckme ceeaeHns o
BELLECTBAX M XMMUYECKON peaKkuum. Tak, B HacTHOCTH, B Kypce «ObLas 1 HeopraHMYecKas XMmma»
obyyatowmMmcs NPeaocTaBAfeTcA BO3MOMKHOCTb OCO3HaTh 3HAaYEHME NEPUOAMYECKOrO 3aKOHa C
06LEeTEOPETUYECKMX U METOL0NOMMYECKUX NO3ULUIA, TNYDKEe MOHATb UCTOPUYECKOE N3MEHEHME
dYHKUNIA 3TOro 3aKoHa — 0T 0606w atoLLen A0 0OBACHAIOLLEN N MPOTrHO3UPYIOLWWEN.

EavHan cuctema 3HaHUIM O BaxKHEMLLMX BELLLECTBAX, MX COCTABE, CTPOEHUU, CBOMCTBAX U MPUMEHEHUM, A
TaKXKe 0 XMMUYECKUX PeaKLMAX, UX CYLLHOCTM U 3aKOHOMEPHOCTAX NPOTEKAHWNA AONONHAETCA B Kypcax
10 1 11 KnaccoB aneMeHTaMU CoAep}KaHMA, UMEIOLNMWN KyNbTYPONIOrMYECKUiA U NPUKNAAHOM XapaKTep.
3T 3HaHMA cNOCOBCTBYOT MOHMMAHMIO B3aUMOCBA3N XMMUU C APYTMMM HAYKaMM, PACKpPbIBatOT €€ poJib
B NO3HaBaTe/IbHOM M MNPaKTUYECKOM AeATeIbHOCTM Ye/I0BEKa, CNOCOOCTBYHOT BOCMUTAHUIO YBAXKEHUSA K
npoueccy TBOpYecTBa B 06/1aCTU TEOPUM U NPAKTUYECKUX NPUNOXKEHNI XMMUK, MOMOTaOT BbINYCKHUKY
OpPMEHTUPOBATLCA B OOLLECTBEHHO M IMYHOCTHO 3HAYMMbIX Npobaemax, CBA3aHHbIX C XMMUEN,
KPUTUYECKM OCMbICINBATb MHPOPMALUIO U MPUMEHATL €€ ANA NONONHEHUA 3HAHWUN, peLleHnn
WMHTE/INIeKTYa IbHbIX M SKCNEePMMEHTAJIbHbIX MCCNea0BaTeNbCKUX 3a4a4. B uenom cogepkaHue yuebHoro
npegmeTa «XMMms» JaHHOMO YPOBHA U3YYEHUS OPUEHTUPOBAHO Ha popMMUpOoBaHUME Yy 0ByYatoLWMXCA
MWPOBO33PEHYECKOW OCHOBbI A1 NOHUMaHUA GUNO0CODCKUX MAEN, TAKUX KaK: MaTepuasibHOe eIMHCTBO
HEeopraHMYeCcKoro M OpraHNYeckoro mmpa, obycsoBAEHHOCTb CBOMCTB BELLLECTB MX COCTaBOM U
CTPOEHMEM, NO3HABAEMOCTb MPUPOAHbIX ABNEHUN NYTEM 3KCNEPUMEHTA U PELLEHNA NPOTUBOPEUNT
MeXK Ay HOBbIMW GaKTaMU U TEOPETUYECKMMM NPEANOChIIKAMU, OCO3HAHUE PO/ XMMUM B PeLLEeHUM
3KO/IOrMYecKux Npobaem, a TakKe Npobnem coeperkeHnsa sSHepreTMYecKnx Pecypcos, Cblpbs, CO34aHNA
HOBbIX TEXHO/IOTUIA U MaTepUasnos.

B nnaHe pelweHuna 3a4a4 BOCNUTAHWA, PA3BUTMA M COLLMANM3ALMMN OBYYaIOLLMXCA NPUHATbIE NPOTPAMMOiA
Mo XMMUU NOAXOAbI K ONpeaeneHUIo CoaepKaHma N NOCTPOEHMA NpeaMeTa NpeaycMaTpmBatoT
bopMmpoBaHMe YHUBEPCANbHBIX YYeOHbIX AeNCTBUIA, MetoLLMX Ha3oBOE 3HAUYEHME A/1A PA3INYHbIX
BUAOB AE€ATENbHOCTU: pelweHuna npobaem, NoucKa, aHannsa n obpabotkn nHbopmaumnm, HeobxoaMMbIX



anAa I'IpMO6peTEHVIFI onbiTa I'IpaKTVI‘-IeCKOﬁ n VICC}'Iep,OBaTeﬂbCKOﬁ AeATENbHOCTH, 3anv\a|ou.|,e171 Ba*XHoe
MeCTO B MO3HAHUN XUMUWN.

B npakTuKe npenoaasaHuA XMMMMK KaK Ha YPOBHE OCHOBHOrO o6Liero o6pa3osaHus, Tak U Ha YpoBHe
cpeaHero obuiero ob6pasoBaHmA, NpU onpeaeneHnn coaepskaTeibHON XapaKTepPUCTUKM Lenein nsydyeHus
npeameTa Hanpas/fieHMeMm nepBocTeneHHoM 3HaYMMOCTU TPAAULIMOHHO NpusHaéTtca GopmmnposaHme
OCHOB XMMMYECKOIN HayKM KaK 061acTU COBPEMEHHOIO eCTeCTBO3HaHMA, NPaKTUYECKOW AeaTeIbHOCTH
YyenloBeKa U KaK 04HOro M3 KOMMNOHEHTOB MUPOBOW KyNbTypbl. C METOANYECKOW TOUYKN 3pEHNA TaKoM
MOAXO0A K OnpeaeneHnto uenei sydeHuns npeamera asaseTca BnojiHe onpasaaHHbIM,

CornacHo flaHHOM TOUKe 3peHMA MaBHbIMU LLeIAMU U3yYeHUs npeameTa «Xummnsa» Ha 6a3oBoM ypoBHe
(10 —11 kn.) sasnatoTcAa:

e  (GOPMUPOBAHNE CUCTEMbI XMMNYECKUX 3HAHWUI KaK BarKHeWLLEe COCTaBNAIOLWEN eCTeCTBEHHO-
Hay4YHOM KapTMHbI MMpPa, B OCHOBE KOTOPOM NEXKaT K/toUYeBble NOHATUA, DyHAAMEHTabHble
3aKOHbI M TEOPUU XMMMUU, OCBOEHME A3bIKa HAYKU, YCBOEHUE N MOHMMaHUE CYLLHOCTH
AOCTYMHbIX 0606LWEHNIT MMPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHNE C UCTOPUEN UX
pa3BUTMA N CTAHOBNEHUS;

e ¢dopmMunpoBaHME N pa3BUTUE NPeACTaBAEHNIM O HayYHbIX MEeTOA4aX NO3HAHWUA BELLECTB U
XMMUYECKUX pPeakumii, Heob6Xo4MMbIX AN NPUOBPETEHUA YMEHWUI OPUEHTUPOBATLCA B MUpE
BELLECTB M XUMUUYECKUX ABNEHUINA, UMEIOLLIUX MECTO B MPUPOAE, B MPaKTUYECKOM U
NMOBCEAHEBHOM XKMU3HY;

e  pasBUTME YMEHWI 1 cnocoboB AeATeNbHOCTH, CBA3AHHbIX C HabntoaeHnem 1 obbACHEeHNEM
XMMWYECKOro 3KCnepumeHTa, cobatogeHnem npasua 6esonacHoro obpatleHns ¢ BelecTBamum.

Hapsay ¢ 3Tum, coepkaTesibHaA XapaKTepucTuKa Lenei u 3agad usydeHua npegmeTa B nporpamme no
XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBbIMM NPUOPUTETAMM B CUCTEME CPEAHErD
obuero obpasosaHus. CerogHs B npenogaBaHUM XMMUKU B 6obLLEl cTeneHn oTaaéTtca npeanodyteHune
NPaKTUYECKOM KOMMOHEHTE coAepKaHnsa 0by4eHns, OpUEHTUPOBAHHOM HA NOATOTOBKY BbINMYCKHUKA
obuweobpasoBaTenbHOM OpraHM3aLUnK, BAagetowero He HA6opom 3HaHWUM, a PYHKLMOHANbHOM
rPamMoOTHOCTbIO, TO €CTb CNOCOHaMM U YMEHUAMMN aKTUBHOTO NOYYEHUA 3HAHUIA U NPUMEHEHMUA UX B
peanbHOWM XKM3HU ANA pelleHmMaA NPakTUYeCcKnx 3agad.

B cBA3M c aTUMm npu U3y4eHnn npegmeTa «Xnmma» AOMUHUpPYoUee 3Ha4YeHne I'IpVIOGpETaI'OT Takune yenm
1 3a4a4u, KaK:

ajantauma obyyalolmxca K ycaoBUAM ANHAaMUYHO pa3suBatoLlerocs mmpa, bopmmnposaHme
WHTENNeKTYa/IbHO Pa3BMUTOM IMYHOCTU, TOTOBOM K CaMo0bpa3oBaHMIO, COTPYAHUYECTBY,
CaMOCTOATEIbHOMY NPUHATUIO TPAMOTHbIX PeLeHUIA B KOHKPETHbIX 3KU3HEHHbIX CUTyaLMAX, CBA3AHHbIX C
BeLecTBamm U UX NPUMEHEHUEM;

bopMmpoBaHMe y 06YyUaAOLWMXCA KAOUYEBBIX HABbIKOB (K/HOYEBbIX KOMMNETEHLMI), UMEIOLUX
YHMBEpPCANbHOE 3HAYeHMe A1A Pa3/IMYHbIX BUA0B AeATE/IbHOCTU: pellueHns npobaem, MoMcKa, aHanamsa u
06paboTKM MHPOPMaL MK, HEOBXOAMMBbIX 1A NPUOBPETEHNA ONbITA AEATENbHOCTM, KOTOPasA 3aHMMaeT
BaYXHOE MECTO B MO3HAHMM XMMUM, @ TaKKe 417 OLEHKMN C NO3ULMIA 3KOOrnyeckoi 6e3onacHocTH
XapaKTepa BAUAHUA BELLECTB U XMMMUYECKMX MPOLLECCOB HA OPraHM3M YesioBEKa M NPUPOAHYIO cpeay;



pa3BuTME NO3HABATE/IbHbIX MHTEPECOB, MHTE/IEKTYasIbHbIX M TBOPYECKUX CNOCOBHOCTEN 0byYatoLLMXCA:
CNocobHOCTM CaMoCToATENIbHO NPUOBPETATbh HOBbIE 3HAHMA NO XMMUU B COOTBETCTBUM C XKU3HEHHbIMM
noTpebHOCTAMM, UCNONB30BATb COBPEMEHHbIE MHOOPMALMOHHbLIE TEXHONOTUKU A/1A NOMCKA U aHaNu3a
y4ebHOM 1 Hay4yHO-NoNyASPHON MHPOPMALUM XMMUYECKOTO CoAepKaHUs;

bopmMmmpoBaHmMe 1 pa3BUTUE Y 0BYYaIOLLIMXCA AaCCOLUMATUBHOTO M JIOTMYECKOTO MbILWIEHUS,
HabnopaTeNnbHOCTN, COBPAHHOCTU, aKKYPATHOCTU, KOTOPble 0COBEHHO HE0HX0AUMBI, B YaCTHOCTU, NPU
NJAaHUPOBAHUM U NPOBEAEHUM XMMUYECKOTO SKCNEPUMEHTA;

BOCMUTaHME Yy 06YyYaloLLMXCA YOEIKAEHHOCTM B 'YMaHUCTUYECKOW HAaNpPaBAeHHOCTU XUMMU, e€ BaXKHOM
ponu B peweHnn rnobanbHbIX Npobiem paumoHaabHOro NPUPOAON0/Ib30BaHMA, MONOHEHNA
3HepreTUYeCcKUX PecypcoB 1 COXpPaHEHNA NPUPOAHOro PpaBHOBECUSA, OCO3HaHMA HeobXoAMMOCTH
6epeXKHOro OTHOLIEHUSA K MPUPOAE N CBOEMY 3[0POBbIO, a TaKyKe NPMobpeTeHns onbiTa UCMO/Ib30BaHUSA
MOJIYYEHHbIX 3HAHMI A8 NMPUHATUA TPAMOTHbIX PELIEHWI B CUTYaLMAX, CBA3AHHBIX C XMMUYECKUMU
ABNEHUAMM.

B yuebHOM nnaHe cpeaHero obuwero obpasoBaHua npeameT «Xnumusa» 6a30BOro ypoBHA BXOAWT B COCTaB
npeameTHon o6i1act «EcTecTBeHHO-Hay4YHble NpeaMeTbI».

Obuee uncno Yacos, OTBEAEHHDIX ANA U3YYEHUS XMMKUKM, Ha 6Ha30BOM YpOBHe cpeaHero obuero
obpasoBaHus, coctaBnseT 68 yacos: B 10 Knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 vaca (1
yac B Heden).



COOEPHKAHUNE OBYYEHUA

10 KJTACC

OPTAHUYECKAA XMUA

TeopeTnyeckme 0CHOBbI OPraHNYECKON XMMUK

MpeameT opraHMYecKon XMMnn: e€é BO3HUKHOBEHME, PAa3BUTUE U 3HAYEHWNE B NOTYYEeHUN HOBbIX
BELLECTB U MaTepuanoB. Teopus CTPOEHUA OpraHNYecKux coegmHeruii A. M. bytnepoBa, eé oCHOBHble
nonokeHus. CTpyKTypHble GopMy/bl OpraHMYeCKMX BelectTs. FOMOA0OrMA, N3oMepua. XMmmyeckan cBAasb
B OPraHMYeCcKMUX COeANHEHNAX — OAMHAPHbIE U KPaTHblE CBA3MN.

MpeactasneHme o KnaccuduKaumm opraHNYecKnx BelecTs. HomeHKnaTypa opraHnMYeckux coegmHeHui
(cucTemaTtuueckas) v TpMBMaAbHbIE HAa3BaHWUA BaXKHENLINX NPeACcTaBUTENel KNacCoB OpraHMYeckux
BeLLecTs.

JKcrnepumeHTabHble METOAbl N3YYEeHUA BELLECTB M UX NPEBPaLLEHNI: O3HAKOMAEHUe ¢ obpasLamu
OpraHWYecKMX BELLECTB U MaTepuasaMm Ha UX OCHOBE, MOAENIMPOBaHNE MOEKYT OPraHUYECKUX
BelLecTs, HabaoaeHWe U onNucaHMe 4eMOHCTPALMOHHbIX ONbITOB MO NPEBPALLEHUNIO OpraHUYECKNX
BeLLecTB Npu HarpesaHuu (NnaBneHue, obyranBaHWE U rOpeHne).

Yrnesogopoapbl

A/IKaHbI: COCTaB U CTPOEHME, TOMOIOTUYECKUIA pAg. MeTaH 1 3TaH — npocTeiwne npeacTaBuTenm
a/IKaHOB: PpU3MYECKME N XMMUYECKME CBOMCTBA (pPeaKLmn 3ameLleHna U TOPeHUA), HaXoKaeHME B
npupoae, NoAy4eHne 1 NPUMeHeHHe.

ANKeHbI: COCTaB N CTPOEHME, TOMOJIOTMYECKUI psaa,. DTUAEH N NPONUAEH — NpocTelne npeacTaBuTenmn
a/IKeHOB: PU3NYECKME N XMMUYECKME CBONCTBA (peakuum ruapupoBaHns, raoreHMpoBaHus,
rmapartaumm, OKUCAEeHUS U NOANMeEPU3aLMK), NoSIlyYeHne U NPUMEHEHNE.

AnKkagueHbl: bytaaneH-1,3 u metnnbytaanen-1,3: cTpoeHume, BaXKHeNWMe XMMMUYECKME CBOMCTBA
(peakuma nonmmepusaumm). NoayyeHme CUHTETUYECKOTO KayuyKa M pe3nHbl.

A/KMHbI: COCTaB 1 0COBEHHOCTU CTPOEHMUA, FOMONOTMYECKUI pAL,. ALeTUAEH — NPOCTENLLNIA
npeAcTaBuUTeNb aIKUHOB: COCTaB, CTPOEHME, GU3NYECKME U XMMUYECKME CBOMCTBA (peakuum
rMOPUPOBAHMA, TaIOreHNPOBaHMSA, TMAPaTaLMKM, TOPEeHUs), NoJyYyeHne U NPUMEHEHME.

ApeHbl. BeH30/: cocTaB, CTpoeHUe, pU3MYECKUE U XUMUYECKME CBOMCTBA (PeaKLumn raioreHnpoBaHnaA 1
HUTPOBaHMA), NOJly4eHME U NpUMeHeHKne. ToNlyon: cocTas, CTPOEHUE, PU3MYECKME U XMMUYECKME
CBOWCTBA (peakumu raforeHnpoBaHUA U HATPOBAHMA), NOyYeHne 1 NnpumeHeHne. TOKCMYHOCTb apeHOoB.
F'eHeTMYeCKan CBA3b MeXAy Yr/1eBoA0pPOoAaMM, MPUHAANEKALLMMM K PA3IUYHBIM KNaccam.



MpMpoaHbIE UCTOYHWUKN YTNeBOA0POA0B. [pUpoaHbI ras U NonyTHble HedTAHbIE rasbl. HedpTb 1 eé
npoucxoxageHune. Cnocobbl nepepaboTkn HePTU: NeperoHKa, KPEKMHT (TEPMUYECKUIA, KaTaIUTUYECKUI),
nuponus. NMpoayKTbl NnepepaboTkn HedTH, UX NPUMEHEHWE B NPOMBbILLIEHHOCTU U B 6bITY. KaMeHHbI M
Yro/ib U NPOAYKTbl ero nepepaboTKu.

JKcnepMmeHTabHble METOAbl N3YYeHUA BELLECTB M UX NPEeBPaLLEHNI: O3HAKOMIEHUe ¢ obpasLLamu
N1acTMacc, Kay4yKoB 1 pe3uHbl, Konnekumn «Hedptb» 1 «Yronb», MoaennpoBaHUe MONEKY
yrn1eBoA0poA0B 1 raloreHoNpPon3BoAHbIX, MpoBeAeHUe NPaKTUYecKol paboTbl: NoOAyYEHME ITUIEHA U
M3y4YeHUe ero CBOMCTB.

PacuyéTHble 3agaun.

BbluMcieHMsA No ypaBHEHWUIO XMMUYECKOM peaKkLmm (Maccbl, 06bEMa, KoIMYecTBa MCXOAHOTO BELLLECTBA
WM NPOAYKTa peakumm No M3BECTHbIM Macce, 06bEMY, KOIMYECTBY OLHOIO M3 UCXOAHbIX BEWECTB UK
NPOAYKTOB peakuumu).

Kucnopoacoaepskatime opraHMyeckme coeauHeHns

MNpenenbHble 04HOATOMHbIE CINPTbI. MeTaHOA 1 3TaHOAN: CTPOEHME, ¢M3W—IeCKMe N Xummn4yeckume
CBOWCTBA (peaKLI,VIM C aKTUBHbIMU MEeTal1aMU, rasioreHosogopogamm, I'ODEHME), npumeHeHune.
BooopoaHble CBA3M meXay MONeKy/laMu CNPTOB. ,ﬂ,eﬁCTBMe MeTaHO/1a U 3TaHO/1a Ha OPraHN3Im
4yenoseKa.

MHoOroaTomHble CNMPTbl. ITUAEH/IUKOAb U FIULLEPUH: CTPOEHME, PUINYECKME U XMMUYECKME CBOMCTBA
(B3anmopelicTBME CO LLLEIOYHBIMW METANNIaMM, Ka4eCcTBEHHAsA PeaKkL A Ha MHOrOATOMHbIE CNUPTbI).
[JelicTBue Ha opraHM3m yesnoBeKa. [pMMeHeHWe rnLEepPUHA U STUNEHTIUKONS.

deHon: cTpoeHMe MoNEKY/bl, PU3NYECKME U XMMUYECKME CBOMCTBA. TOKCUYHOCTbL peHona. MpumeHeHme

deHona.

Anbaernapl n KEeToHbl. (DOpMaJ'Ib,CI,eI'M,CI,, aueranpgerna: CtpoeHue, ¢VI3I/I‘-IECKVIe N XMMUYECKne CBOMCTBA
(peaKLI,MM OKUCNEeHNA N BOCCTAaHOB/1EHWNA, Ka4yeCTBEHHbIE peaKLI,VIM), nonyyeHne u npuMmeHeHwme.

OAHOOCHOBHbIE NpeaenbHble KapboHOBbIE KUCNOTbl. MypaBbWHaA U YKCYCHAn KMCAOTbI: CTPOEHME,
bU13nYECcKne n XMmuyeckune cBOICTBa (CBOIMCTBA, 06LLMe A4N1A Kacca KUC/IOT, peakumsa sTepudmrKaumm),
nosiydeHue u npumeHeHne. CteapmHoOBas U 01EMHOBAA KMCAOTbI KaK NPeaCcTaBUTENN BbICLLIMX
KapbOoHOBbIX KNCAOT. Mblia KaK CONM BbICLUMX KapOOHOBbIX KUCOT, UX MotoLLee AeNCTBME.

CnoxHble 3¢pupbl Kak NPon3BoaHble KapP6OHOBbIX KMCNOT. [MAP0N3 CIOXKHbIX 3OMPOB. HMupsbl.
TMAPOAN3 KMPOB. MpUMeHeHune }KMpoB. BMoaorMyeckan posb KUpPOoB.

Yrnesogbl: cocTas, KnaccuduKauma yrnesoaos (MoHo-, An- v noamcaxapugpl). FoKosa — npocTeniwnia
MOHOCaxapna: 0Co6eHHOCTM CTPOEHUA MONEKYbI, PUMUECKUE U XMMUYECKME CBOMCTBA
(s3ammogeiicteue c ruapokcuaom mean(ll), okncneHme ammmnadHbim PacTBOPOM OKcuaa cepebpal(l),
BOCCTaHOB/IeHWNE, 6POXKEHME [NIOKO3bl), HAXOMKAEHUE B MPMPOAE, MPUMeEHeHNe, BUonornyeckas ponb.
doTocnHTe3. DPYyKTO3a KaK M30Mep I1HOKO3bl.

Kpaxman 1 uenniono3a Kak npupoaHble nosumepbl. CTpoeHue Kpaxmana v uenntonosbl. Pusmyeckune un
XMMUYECKMe CBOMCTBA Kpaxmana (rmaposns, KauecTBeHHanA peakLuma ¢ MOA0M).



JKcnepumeHTanbHble MeTOAbl U3yYeHUA BELLLECTB U UX NpeBpaLleHuii: nposeaeHue, HabaaeHue u
onucaHue AeMOHCTPaALMOHHbIX OMNbITOB: TOPEHME CMMPTOB, KaYeCTBEHHbIE peaKkL MM 04HOATOMHbIX
cnNUpTOoB (OKMCNeHMe 3TaHoNa okenaom meau(ll)), MHOroaToMHbIX CNUPTOB (B3anmoaeincTene
ranuepuHa c rmgpokeuaom meau(ll)), anbaernaos (oKMcneHMe aMMUaYHbIM PacTBOPOM OKCUAA
cepebpa(l) n ruapokcngom meau(ll), B3aumopeiicteme Kpaxmasaa c MOLOM), NPOBeAEHUE NPAKTUYECKON
paboTbl: CBOMCTBA pacTBOPA YKCYCHOM KMCAOTbI.

PacuéTHble 3aaaun.

BbluMcaeHNA NO YypaBHEHWMIO XMMMYECKOM peaKkumm (Maccbl, 06bEMa, KONMYECTBa UCXOAHOrO BELLLECTBA
WM NPOLYKTA PeaKLMu No U3BecTHbIM Macce, 06bEMY, KOIMYECTBY OAHOMO U3 UCXOAHbIX BELLECTB UK
NPOAYKTOB peakuumn).

A30Tcop,ep>+(a|.|.|,me opraHun4yeckune coeanHeHunA.

AMUHOKUCNOTbI Kak aMdoTepHble opraHMYeckue coeanHeHna. PUsnyeckme n XMMmn4eckne CBOMCTBa
aMUHOKMCAOT (Ha Npumepe ruumHa). Buosormyeckoe sHayeHMe amMHOKMCAOT. MenTuabl.

Benkn Kak npupoHble BbICOKOMONEKYASAPHblE coeanHeHuA. MepBUYHasn, BTOPUYHAA U TpeTUUHanA
CTPYKTypa 6enkoB. Xummyeckue cBoCTBa 6eNKOB: rMaponns, AeHaTypauns, KayecTBeHHble peakumun Ha
6enkun.

JKcnepumeHTaNbHble METOAbl U3YYEeHUA BELLLECTB M UX NpeBpaLleHuii: HabaoaeHne n onucaHne
AEeMOHCTPaLMOHHbIX OMbITOB: AeHaTypauua 6e/K0oB Npu HarpeBaHuu, LUBETHbIE peakumm 6esKos.

BblicOKOMONEKYNAPHbIE COeANHEHUA

OCHOBHblE NOHATUA XMMUMN BbICOKOMONEKYNAPHbIX COE,EI,MHEHMVIZ MOHOMep, noanmep, CTPYKTYypHOE
3BEHO, CTENEHb NOIMMEPUN3aLUNK, CpegHAA MONNEKYNIAPHAA Macca. OcHoBHble MeTOo4bl CMHTE3a
BbICOKOMONEKYNAPHbIX COG,D,VIHEHVII‘/JI — noanmepunsauma U NOIMKOHAeHCaUuUnA.

JKCnepuMmeHTasibHble MEeTOAbl N3yYEeHUA BELLECTB U UX NPEeBPaLLEeHMN: O3HaKoMIeHMe ¢ obpasuamm
NPUPOAHBIX N UCKYCCTBEHHbIX BOJIOKOH, N1aCTMAacC, Kay4yKoB.

Me)KHDEAMETHbIe cBA3N.

Peanusauma mexknpeameTHbIX CBA3ein Npu U3ydeHun opraHmMyeckoi xumum B 10 Knacce ocylecTsnsercs
yepes UCMo/b30BaHUE KaK 0bLIMX eCTECTBEHHO-HAYYHbIX MOHATUN, TaK 1 NOHATUN, ABNAIOLLUXCA
CUCTEMHbIMM 418 OTAE/bHbIX NPEeAMETOB eCTECTBEHHO-HAaYYHOTO LMKAa.

O6u.w1e €CTeCTBEHHO-HAYy4YHbl€ NOHATUA: ABJIEHUE, Hay‘-leIVI d)aKT, rmnoTe3a, 3aKOH, TeopuA, aHanus,
CUHTES3, K!'IaCCM(I)MKaLI,MFI, nepmnoanyHoOCTb, HaGJ'HOAEHVIe, n3ImMmepeHume, akCnepnmeHT, moaennmposaHue.

dusnka: Mmatepums, SHePrua, macca, aTom, 3SJ1IEKTPOH, MOJIEKYa, IHEPTETUYECKUA YPOBEHb, BELLECTBO,
Teno, 06EM, arperaTHOe COCTOsIHME BELLLECTBA, GU3MYECKME BENMYUYNHDI U 4MHULLBI UX USMEPEHUA.

Buonorus: knetka, opraHnsm, buocdepa, obmeH BelecTs B opraHnsme, GOTOCUHTES, BUOIOTNYECKN
aKTUBHble BelllecTBa (6enKu, yrnesobl, XUpbl, GepMeHTblI).

I'eorpacbvm: MWHEPaabl, rOPHble NOpOoAbl, MOJsIE3HbIE MCKOMAeEMble, TONNINBO, PeECYpPCblI.



TexHonorvA: NnuWeBble NPOAYKTbl, OCHOBbI PALMOHANBLHOIO MUTAHMA, MOKOLMeE CPeaCTBa,
NNeKapCTBeHHbIE N KOCMETUYEeCKME npenapaTtbl, maTepmnasibl U3 UCKYCCTBEHHbIX N CUHTETUYECKNX
BOJIOKOH.

11 KNTACC

OBLWAA N HEOPTAHNYECKAA XMMWA

TeopeTnyeckne OCHOBbI XMMUMN

XMMMYECKnit anemeHT. ATom. 14po aToma, M30TOMbl. DIEKTPOHHAA 060/104Ka. IHEpPreTUYecKme ypoBHH,
noAypoBHW. ATOMHble opbutanm, s-, p-, d- anemenTtbl. OcobeHHOCTM pacnpeaesieHNs 3N1EKTPOHOB Mo
opbuTanam B aTOMax 3/1eMEHTOB NEPBbIX YETbIPEX NepPUoA0B. INEKTPOHHAA KOHOUIypaL s aTOMOB.

Mepuoaunyeckunii 3akoH 1 MNMepmnognyeckasn cMctema xmummyeckux anemenTos . . MeHaeneesa. CeA3sb
nepuoamnyeckoro 3akoHa u NMepnoanyeckom cucTembl XMMUYECKUX anemeHToB . . MeHaeneesa c
COBPEMEHHOI Teopuen CTPoeHnss aTOMOB. 3aKOHOMEPHOCTN M3MEHEHUSA CBOMCTB XMMUYECKUX
3/1eMEHTOB M 06pPa3yeMbIX MMM NPOCTbIX U C/I0XKHbIX BELLECTB MO rpynnam 1 nepnogam. 3HauyeHue
NepuoAnNYEecKoro 3aKoHa B Pa3BUTUM HayKMU.

CTpoeHue BelecTBa. XMMMYECKasn CBA3b. Buabl XMMMUYECKOM CBA3U (KOBafIeHTHas HENoAPHaA U1
nonApHas, MOHHas, meTananyeckas). MexaHn3ambl 06pa3oBaHMA KOBANIEHTHON XMMUYECKOWN CBA3K
(0BMEHHbIN M AOHOPHO-AKLENTOPHbIN). BogopogHas cBA3b. BafIeHTHOCTb. INEKTPOOTPULATENBHOCTb.
CreneHb oKucneHuA. MIOHbI: KaTUOHbI U @aHUOHDI.

BewecTBa MONERYTAPHOIO U HEMONEKYNAPHOTO CTPOEHMUA. 3aKOH NOCTOAHCTBA COCTaBa BeL,ecTsa. TUnbl
KPpUCTannnyeckmx peLLIéTOK. 3aBMCMMOCTb CBOMCTBA BelwecTs OT TMNa KpMCTaJ'I}'IMLIECKOﬁ peLLIéTKM.

MoHATME O AUCNEPCHbIX cUCTEeMaX. MCTUHHbIE U KONNOWAHbIE pacTBOpbl. MaccoBas A0NA BeLLecTBa B
pacTsope.

KnaccudmKkauma HeopraHMYeCcKnx coegmMHeHnin. HomeHKNaTypa HeopraHMYecKnx BeLLecTB.
FeHeTUYecKas CBA3b HEOPraHUYECKMX BELLECTB, MPUHAANEKALLMX K PA3SIMYHBIM KAaccam.

Xummnyeckas peakuma. Knaccudmkauma XMMMYECKUX peakLumnii B HEOPraHNMYECKOM M OpraHMYecKom
XMMUU. 3aKOH COXPaHEHNA MaCCbl BELLECTB, 3aKOH COXPaHeHMA 1 NPeBpaLLeHna SHEPrMn Npu
XMMUYECKUX PEAKLUAX.

CKOPOCTb peaKkLmu, eé 3aBUCMMOCTb OT Pas/iMYHbIX pakTopoBs. ObpaTrmbie peakuun. Xmmuyeckoe
paBHoBecue. DaKTOpbI, BAUAIOLLME HA COCTOSIHME XMMMYECKoro pasHosecua. NMpuHumn fle WaTenbe.

JneKTpoanTuYeckan amccoumauma. CunbHble 1 cnabble anekTpoauTbl. Cpeaa BOAHbIX pacTBOpPOB
BELLLeCTB: KMCNasA, HeWTpabHasn, WeaoyHas.

OKNCNNUTENbHO-BOCCTAHOBUTENbHbIE PEeaKLUK.



JKcnepMmeHTalbHble METOAbl U3YYeHUA BELLECTB M UX NPEBPALLEHWNI: AeMOHCTpauus Tabauny,
«MepnoanyecKkas cuctema XMuMmmyeckumx anemenToB [. . MeHaeneesa», UsydyeHme moaesnen
KpUCTa/IZIMYECKMX PELLETOK, HabogeHWe 1 ONMcaHne AEMOHCTPALMOHHbIX U 1abopPaTOPHbIX OMbITOB
(pasnoxkeHue nepokcnaa BoAOPOAa B NPUCYTCTBMM KaTaain3aTopa, onpeaesieHme cpeibl pacTBoOpoB
BELLLECTB C NOMOLLbIO YHUBEPCANIbHOIO MHAMKATOPa, PeakLmMn MOHHOro obmeHa), npoeegeHue
NpaKTMYecKon paboTbl «BansHMe pasnnuHbIX GaKTOPOB Ha CKOPOCTb XMMUYECKOW peakuum».

PacuéTHble 3aaaun.

PacuéTbl no YPaBHEHNAM XUMUYECKUX peaKu,Mﬁ, B TOM Y1Cne Tepmoxmmmnyeckmne paCHéTbI, paCLIéTbI C
MCNOoN1b30BaHNEM MOHATUA «KMaACCOBaA A0/14 BelleCTBa».

HeopraHuyeckasa xumma

HemeTannbl. NonoxkeHne HemeTani0B B [lepMogmMyeckoin cucteme XumMndecknx anemeHTos . M.
MeHaeneeBa 1 0CO6EHHOCTM CTPOEHMA aToMOoB. PU3MYECKME CBOMCTBA HEMETANNOB. AnoTponus
HemeTanno0B (Ha Nnpumepe Knucnopoaa, cepbl, pocdopa 1 yrnepoaa).

X“mMYeckune CBOMCTBa BarKHEWLINX HeEMeTaN10B (raforeHos, cepsbl, a3oTa, docdopa, yrnepoaa u
KpPeMHUSA) U UX coeguHEHNN (OKCUA0B, KNCNOPOACOAEPHKALLMX KUCOT, BOAOPOAHbIX COeANHEHU).

anMeHEHMe Ba)KHEMLUX HEMETaN10B 1 UX COE,CI,VIHGHMVI.

MeTannsbl. NonoxeHne metannos B [lepnoanyeckoin cucteme XMMUYECKUX anemeHTos . U.
MeHaeneea. OCOBEHHOCTU CTPOEHMA INEKTPOHHbIX 060/104EeK aTOMOB MeTanoB. Obwme dpusnyeckue
cBoicTBa meTannoB. CnaaBbl META/I/IOB. INEKTPOXMMUYECKUIN P, HaNPAXKEHUA METa//I0B.

XMMUYECKMe CBOMCTBA BarKHELINX METaNN0B (HaTpUiA, Kanunii, KanbLUnii, MarHnii, antoMUHUIA, LUHK,
XPOM, }Keneso, Meapb) U UX COeANHEHWNA.

O6LLI,ME cnocobsl noayyeHnA meTtannos. NpnmeHeHne meTannos B 6bITy N TEXHUKE.

JKcnepumeHTanbHble METOAb! U3yYeHUA BELLLECTB U UX NPeBpaLLeHUIA: U3ydeHne Konnekumm «MeTtannbl
M cnaasbl», 06pa3L0B HEMETA/IIOB, PeLleHNe IKCNePUMEHTa/IbHbIX 3a4a4, HabiloaeHre 1 onucaHue
OEMOHCTPaLMOHHbIX M 1abopaToOpHbIX OMNbITOB (B3aMmMoAencTBME MTMAPOKCUAA alOMUHMA C PacTBOPaMM
KUC/IOT U1 LLLeNIoYel, KaueCTBeHHbIe peakLUumn Ha KaTUOHbI MEeTassos).

PacyéTHble 3apaun.

PacuéTbl maccol BelLecTBa Uan 06bEMA ra30B MO M3BECTHOMY KOJIMYECTBY BELLECTBA, Macce UM 06bémy
OZHOTO M3 Y4aCTBYHOLLMX B PeaKL MM BELLECTB, PacyéTbl Macchbl (06bEMa, KOMYeCTBa BeLLecTBa)
NPOAYKTOB peaKLunmn, ecim o4HO U3 BeLLEeCTB UMeeT NpuMecH.

Xnmuna n n3sHb

Ponb xumuun B obecneyeHmnu 3KONOrMYecKon, 3HepFeTW-IECK0171 n HMU.I,EBOVI 6630I‘IaCHOCTM, pa3snTnn
meguumHbl. NOHATUE O HAayYHbIX MEeTO4AX NO3HAHUA BELLECTB U XMMUYECKUX peaKLI,M[/lI.

MpeacTaBneHma 06 06LWMX HAYYHbIX MPUHLMNAX MPOMbILLIEHHOTO NOJIYYeHMA BaXKHEMLWNX BELLECTB.



YenoBeK B M1pe BELLECTB U MaTepMasioB: BaskHelllne CTPoUTENbHblE MaTepUuasibl, KOHCTPYKLMOHHbIE
MmaTepuranbl, KPacku, CTEKI0, KepammnKa, maTepuasbl AN NEKTPOHUKU, HaHOMaTepKasbl, OpraHnYecKkue
N MUHepanbHble yaobpeHus.

XMMUSA 1 300pOBbE YEOBEKA: NPaBUIA UCMNO/Ib30BAHMA NEKAPCTBEHHbIX NPENAPATOB, NPaBMAa
6e30MacHOro Mcno/ib30BaHWA NpenapaToB 6bITOBOM XMMUN B NOBCEAHEBHOM KU3HM.

MexnpegmeTHble CBA3WN.

Peanunsauma mexnpeameTHbIX CBA3EM NPU U3yveHMM 06Len n HeopraHMyeckoi xummmn B 11 Knacce
OCYLLECTBAAETCA Yepes UCNO/Ib30BaHME KaK 06LMX eCTeCTBEHHO-HAYYHbIX MOHATUI, TaK U NOHATUIA,
ABNAIOLLMXCA CUCTEMHbIMM A5 OTAE/bHbBIX TPegMeTOB eCTECTBEHHO-HAYYHOTrO LMKAA.

O6uue ecTecTBEHHO-Hay4YHble MOHATUA: Hay4YHbI $aKT, rMnoTesa, 3aKOH, TEOPUA, aHaIN3, CUHTES,
Knaccudurauma, NepuoanyHoCTb, HabageHNe, SKCNEePUMEHT, MOAE/IMPOBaHNE, USMEPEHNE, ABNEHME.

dusmKa: maTepus, sSHeEPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, N30TOM, PAANOAKTUBHOCTb,
MOJIEKY A, SHEPrEeTUYECKMIA YPOBEHbD, BELLECTBO, TENO, 06bEM, arperaTHoe COCTOAHME BELLECTBa,
dusnYeckne BeIMYNHbI U eAUHNLbI UX U3MEPEHUSA, CKOPOCTb.

Buonorus: Knetka, opraHnsm, akocuctema, buocdepa, Makpo- U MUKPO3/IEMEHTbI, BUTaMUHbI, 0OMeH
BELLLECTB B OpraHU3me.

I'eorpaq)Mﬂ: MWUHEPaabl, rOPHble NOpoAbl, MOsIE3HbIE MCKOMAaeMble, TONNINBO, PeCypCbl.

TexHONOrUA: XMMMYECKan NPOMbILLINEHHOCTb, MeTanNyprua, NPoOn3BoACTBO CTPOUTENbHbIX MaTepuanos,
CeNbCKOX03AMCTBEHHOE NPOU3BOACTBO, NULLEBAA NPOMbILLNEHHOCTb, hapmaLeBTUYeCcKan
MPOMbILLIEHHOCTb, MPOM3BOACTBO KOCMETUYECKMX MPEenapaTos, NPOM3BOACTBO KOHCTPYKLMOHHbIX
MaTepunanos, 3/1eKTPOHHAA NPOMbILLINEHHOCTb, HAHOTEXHONOTUN.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOrPAMMbI MO XMMWUKN HA BA3SOBOM YPOBHE
CPEAHEIO OBLLLEFO OBPA3OBAHUA

JINYHOCTHBDIE PE3Y/IbTATHI

®roC COO ycTaHaBnMBaeT TpeboBaHMA K pe3yabTaTaM OCBOEHUS 00yYatoWMMKNCS NPOrPamm cpeaHero
o6Lero 06pasoBaHuNs (MIMYHOCTHbIM, MeTaNpegMeTHbIM M NpeaMeTHbIM). HayyHO-meToaMYecKoMl
OCHOBOW A/151 pa3paboTKU NAaHNPYEMbIX Pe3Y/IbTaTOB OCBOEHMA NPOrpaMM CPeaHero obLiero
06pa3oBaHMNA ABNAETCA CUCTEMHO-LAEATENbHOCTHLIN NOAXOA.

B cOOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOA0M B CTPYKTYPE IMYHOCTHBIX PE3Y/1bTaTOB
0CBOEHMA NpeameTa «XMMMUA» Ha YPOBHe cpeaHero obuiero obpasoBaHmus BblAeneHbl cneayoume
cocTaBnsoLme:

OCO3HaHue O6y‘-IaI-OLLI,I/INWICFI pOCCMﬁCKOI‘;i Fpa)KLI,aHCKOI‘;i MAEHTUYHOCTU — TOTOBHOCTU K CamMOpPa3BuUTuUio,
CaMOCTOATENIbHOCTU U CamoonpeaeneHuto,

Haanyme motmsauunm K o6yqumo;

LueneHanpaBaeHHOE Pa3BUTUE BHYTPEHHUX yOeKAeHUIA TIMYHOCTU Ha OCHOBE KNKOYEBbIX LLlEHHOCTEN K
NUCTOPUYECKUX TPaANLNM 6BA30BON HaYKM XMMUN;

FOTOBHOCTb M CMOCOBHOCTb 0BYUaOLLMXCA PYKOBOACTBOBATLCA B CBOEMN AEATENbHOCTU LLEHHOCTHO-
CMbIC/IOBbIMW YCTaHOBKaMM, MPUCYLIMMU LeIOCTHOW CUCTEME XMMMYECKoro o6pa3oBaHms;

Han4ymne npaBoOCO3HAHUA 3KONOrM4ecKom KYyNbTypbl U CNocobHOCTU CTaBUTb uenn n CTponTb XU3HEHHbIE
NAaHbI.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMA NpeameTa «XMmua» AOCTUratoTCa B eAMHCTBE y4ebHOoM 1
BOCMUTATENbHOM AEATE/IbHOCTU B COOTBETCTBMM C I'YMaHUCTUYECKMMM, COLMOKYNbTYPHBIMU, AYXOBHO-
HPaBCTBEHHbIMW LLEHHOCTAMMW U MAeanamm poCCUMCKOro rpaxaaHcKkoro obuw,ectsa, NPUHATbIMU B
obLecTse HOPMaMK 1 NpPaBUIamMmM NoBeaeHMs, CNoCOBCTBYIOWLMMM NPOLLECCaM CaMOMO3HaHWA,
CaMOpPa3sBUTUA M HPABCTBEHHOTO CTAHOB/IEHUA IMYHOCTU OByyatoLmxcA.

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHMA NpeameTa «XMmua» oTpaxkatoT chopMMPOBAHHOCTb OMbiTa
no3HaBaTe/IbHOM M NPaKTUYECKOM AeATe/IbHOCTN 00yYatoLWMXCA NO peannsaumnm NPpUHSTLIX B obliecTse
LEHHOCTEN, B TOM YMC/E B YaCTu:

1) rPa*XK4aHCKOro BOCNUTaHUA:

0CO3HaHUA 0BYYAOLWMMMUCA CBOMX KOHCTUTYLIMOHHBIX NPaB U 06513aHHOCTEMN, YBarKeHWA K 3aKOHY U
NpPaBoNoOPAAKY;

npeacrtasneHUA 0 counazibHbIX HOpMax U npasniax MexxXIM4YHOCTHbIX OTHOLUEHWUI B KONNEKTUBE;

rOTOBHOCTM K COBMECTHOM TBOp‘-IECKOVI AeATeNbHOCTU NPU CO34aHNN yLIe6HbIX NPOEKTOB, peweHnn
yLIE6HbIX M NO3HaBaTe/IbHbIX 3a4a4, BbINO/IHEHNUN XUMUNYECKUX SKCNEPUMEHTOB,



CNOCcOB6HOCTM MOHUMATbL U NPUHMMATb MOTMBbI, HAMEPEHUA, TOTUKY U apryMeHTbl ApYrux Npu aHanumse
Pa3/INYHbIX BUAOB y4ebHOI AeATeIbHOCTY;

2) NaTPUOTUYECKOro BOCNUTaHMUA:
LLEHHOCTHOrO OTHOLIEHMA K UCTOPUYECKOMY M Hay4YHOMY Hac/ieAiNt0 OTEYECTBEHHOM XUMWNU;

yBa*XeHuA K npoueccy TBop4yecTea B obnactu TEOPUN N NPAKTUYECKOIO NPUMEHEHNA XUMUUN, OCO3HAHNA
TOrO, 4TO AOCTUXKEHUA HAYKU €CTb Pe3yNbTaT A/INTENIbHbIX Ha6ﬂlOAEHMV1, KpOonoT/inBbIX
3KCNEPUMEHTAIbHbIX MOMCKOB, MOCTOAHHOIO TPYAa YYEHbIX U MPAKTUKOB;

MHTEpeca 1 No3HaBaTe/IbHbIX MOTUBOB B MOJIYYEHMUM U MOCAEAYOLEeM aHanmuse nHGopmaLlmm o
nepenoBbIX AOCTUKEHUAX COBPEMEHHOM 0TEYECTBEHHOW XUMUK;

3) AYXOBHO-HPaBCTBEHHOIO BOCNUTAHUA!
HPaBCTBEHHOIO CO3HAHWA, 3STUHECKOTO NoOBeAEHUA;

CNOCcOBHOCTM OLUEHMBATb CUTYaL MK, CBA3AHHbIE C XMMUYECKUMU ABAEHUAMMU, U MPUHUMATb OCO3HAHHble
peLleHuns, OPUEHTUPYACL HAa MOPaNbHO-HPABCTBEHHbIE HOPMbI U LEHHOCTY;

rOTOBHOCTM OLLeHMBATb CBOE noBeAeHmne 1 NOCTYMNKN CBOUX Tosapmu,eﬁ C I'IO3VILI,VIVI HPaBCTBEHHbIX N
npaBoOBbIX HOPM U OCO3HaAHUE I'IOCﬂeACTBI/Ilz 3TUX NOCTYNKOB;

4) dopmmpoBaHUA KyAbTypbl 340POBbA:

NOHUMAHUA Ll,eHHOCTeﬁ 340p0OBOro n 6esonacHoro o6pasa KU3HNY, HEO6XO,D,MMOCTM OTBETCTBEHHOIO
OTHOWeEHNA K CO6CTBeHHOMV ¢M3VN€CKOMV N NCUXNYECKOMY 3400P0BbIO,

cobntogeHns npasun 6esonacHoro obpalleHns ¢ Bewectsamm B bbiTy, NOBCEAHEBHOM XU3HU N B
TPYLOBOM AEeATENBHOCTH;

NMOHMMAHUA LEHHOCTU NpaBu1 UHAUBUAYA/NIbHOTO U KONJTEKTUBHOIO 6e3onacHoro noeegeHuA B
CUTYyaUunAx, yrpoxarouwmnx 3gopoBbio U XXU3HU !'IIOLI,EVI,'

OCO3HaHUA NOCNeACTBMI U HENPUATUA BPEAHbIX NPUBbIYeK (ynoTpebneHna ankorons, HapKOTUKOB,
KypeHus);

5) Tpya0BOro BocnuUTaHms:

KOMMYHUKaTUBHOM KOMMNETEHTHOCTM B y4ebHO-MUCC/IeA0BaTe/IbCKOWN AeATeNbHOCTH, 00LEeCcTBEHHO
No/ie3HOW, TBOPYECKOM N APYrUX BUAAX AeATeNbHOCTH;

YCTaHOBKM Ha aKTMBHOE y4acTue B pPeLLeHUM NPaKTUYECKMX 3334 CoUManbHOM HanpasBaeHHOCTH (B
paMKax CBOEro Knacca, LKo/bl);

MHTEpEeca K NPaKTUYECKOMY M3yYeHUto npodeccuii passiniHoro poaa, B TOM YMCae Ha OCHOBe
NpUMeHeHMA NpeaMEeTHbIX 3HaHUIA NO XMMUK;

YBaXKeHUA K TpyAy, NIOSAM TPyAa U pesynbTaTaM TPYAOBOM AeATeNbHOCTH;



FOTOBHOCTM K 0CO3HAHHOMY BbI6OPY MHAMBMUAYANbHOM TpaeKkTopmm obpasosaHus, Gyaywel npopeccum
M peanmnsaLmmn cobCTBEHHbIX XU3HEHHbIX NNAHOB C YYETOM MYHOCTHBIX MHTEPECOoB, CNOCOBHOCTEN K
XMMUU, UHTEPECOB M NOTPebHOCTeN 06LecTBa;

6) 9KOJ10TMYeCKOoro BOCNUTaHnA:

3KO/I0TMYECKM L,eiecoobpasHOro OTHOLWEHMA K NpUPoae, KaK MCTOUYHMKY CYLLLECTBOBAHMA KM3HU Ha
3emne;

NOHMMaHUA rNobanbHOro XapaKTepa 3Ko/1orm4yecKkmnx I'Ip061'IEM, BINAHNA SKOHOMUNYECKUX NMPOLL,eCCOB Ha
COCTOAHUE I'IpMpO,CI,HOﬁ n COLI,M8]1bHOI7I cpegbl;

OCO3HaHuA HeOGXO,ﬂ,MMOCTM MCcnonb3oBaHUA ,D,OCTM)KEHVIﬁ XMW OnAa peweHma Bonpocos
PaunoOHaIbHOIo NPNUPOAONO/Ib30BaHNA;

aKTMBHOrO HENPUATUA AENCTBMIA, MPUHOCALLMX BPEA OKPYHKaloLLe NPpUpPoAHOI cpeae, ymeHus
NPOrHo3MpoBaTb He6NAaroNPUATHbLIE SKONOTUYECKUE NOCNEACTBUA NPeanPUHUMAEMbIX AEACTBUI U
npegoTBpaLLaTh MX;

HaA/IM4YMA Pa3BUTOrO 3KOJIOTMUYECKOTO MbILLNEHWNS, SIKONOTMYECKOM KyNbTYpbl, ONbITa AeATe/IbHOCTU
3KONI0rMYECKOM HanpaBAeHHOCTN, YMEHUA PYKOBOACTBOBATLCA MW B NMO3HABATE/IbHOM,
KOMMYHUKaTUBHOM M COLMAbHOM NPaKTUKe, CNOCOBHOCTU U YMEHMA aKTUBHO NPOTUBOCTOATb
naeonormm xemocdobuu;

7) LEHHOCTM Hay4HOro MO3HaHUA:

cPOpPMMPOBAHHOCTU MUPOBO33PEHMUA, COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKKU U
06LecTBeHHON NPAKTUKK;

NOHUMAHMA cNeLnPUKN XMMMU KaK HAYKKU, OCO3HAHUA eé poaun B GOpMUPOBAHUM PALLUOHANBHOTO
Hay4YHOro MbIL/IEHMA, CO34aHMM LENOCTHOro NPeAcTaBAeHMA 06 OKpyKatoWwemM MUPEe KaK O egMHCTBE
NPUPOAbI U YeNoBEKA, B MO3HAHUWN NPUPOLHbIX 3AKOHOMEPHOCTEN U peLleHnn npobnem coxpaHeHumn
NPUPOAHOro paBHOBECUSA;

ybeXaEHHOCTN B 0CO60M 3HAUMMOCTU XMMUN 417 COBPEMEHHOM LMBUAN3ALMK: B €€ TYMaHMUCTUYECKOM
HanpaB/IeHHOCTU U BaXKHOM PON B CO34aHMUMN HOBOM 6a3bl MaTepnaNbHON KyAbTypbl, pelleHnm
rnobanbHbIX Npobaem yCTOMUYMBOro pa3BUTUA YE/IOBEYECTBA — CbIPbEBOM, SHEPTETUYECKOM, NMULLEBON U
3KOo/I0rMyeckoi 6e30nacHoCTH, B Pa3BUTUN MeaMLUNHbI, 06ecneyeHnn yCIoBUIA yCnewHoro Tpyaa u
3KONOrMYECcKM KOMPOPTHOM KMU3HUN KaXKAO0ro YaeHa obuiecTsa;

ECTECTBEHHO-HayHHOVI rPAaMOTHOCTU: NOHUMaHUA CYLLHOCTU MeTO40B NO3HAaHWUA, NCNOJIb3yeMbIX B
€CTeCTBEHHbIX HAayKaX, CNOCOBHOCTM MCNONb30BaTb nony4yaemsblie 3HaHUA ONA aHa/In3a U 06bACHEHMS
ABNIEHWI OKpyXatkuwiero mmpa n nponcxoaaunx s HEM U3MEHEHWA, YMeHUA AenaTtb 060CHOBaHHbIE
3aK/1l04EHNA Ha OCHOBE Hay4HbIX d)aKTOB N UMELWNXCA AaHHbIX C UeNbl NoanyYyeHUA OOCTOBEPHbIX
BblBOAOB,

CNOCOBHOCTM CaMOCTOATENIbHO UCNONb30BaTh XMMUYECKNE 3HAHUSA Aana peweHunA ﬂp06ﬂ6M B peasibHbIX
XKN3HEHHbIX CUTYaLUAX;

MHTEepeca K NO3HaHUIO N UCCNeN0BaTeNbCKOWN AeATeIbHOCTY;



rOTOBHOCTM M CNOCOBHOCTM K HenpepbIBHOMY o6pasoBaHmo n caM006pasoBaHmo, K aKTUBHOMY
Nnoay4eHUo HOBbIX 3HaHM MO XMMWMU B COOTBETCTBMM C XKMU3HEHHBIMMU I'IOTpe6HOCTFIMVI;

MHTEpeca K 0COBeHHOCTAM TPYAa B PasnyHbIX chepax NpodeccuoHanbHON AeATebHOCTH.

METANPEOMETHbIE PE3Y/IbTATbI

MeTanpegmeTHble pe3ybTaTbl OCBOEHMA yuebHOro npeameTa «XMmusa» Ha ypoBHe cpesHero obuiero
06pa3oBaHMA BKIOYALIOT:

3HauYMMble AN GOPMMPOBAHUA MUPOBO33PEHUA 0BYYAIOLLMXCA MEXANCUUNANHAPHbIE
(mexknpeameTHble) 0b6LLeHaYYHbIe MOHATUSA, OTPaXKatoLLMe LeNIOCTHOCTb HayYHOW KapTUHbI MUpa U
cneundUKy MeToaoB NO3HaAHWUA, UCNONb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepusa, BeLLecTBO, SHeprus,
AB/IEHME, NPOLECC, CUCTEMA, HayUHbI GaKT, NPUHLMNM, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnenoBaHue, HabgeHWE, U3MEPEHUE, SKCTIEPUMEHT U Apyrue);

yHUBEpCanbHble yyebHble AeCcTBUA (NO3HaBaTeIbHble, KOMMYHUKATUBHbIE, PeryiAaTUBHbIE),
obecneuunsaioume popmuposaHmne GyHKLUOHANbHOW MPaMOTHOCTU U COLMANbHON KOMMNETEeHLUN
obyuarouwmxcs;

CNocobHOCTb o6yqa+ou.|,mxcn MCNONb30BaTb OCBOEHHbIE MeXXANCLUUNIMHAPHbIE, MUPOBO33pPEHYECKUNE
3HAaHWA N YHUBEpPCAa/ibHblE y‘-I66HbIe ,ﬂ,eﬁCTBMH B NO3HaBaTe/IbHOM U cou,maanoﬁ NPaKTUKe.

MeTanpegmeTHble pe3ynbTaTbl OTPAXKAKOT OBNALEHMNE YHUBEPCA/IbHbIMMN y‘466HbIMM NO3HaBaTe/IbHbIMMU,
KOMMYHUKATUBHbIMU U PETrYNTATUBHbIMMU AEVICTBMHMVI.

OBnageHune yHMBepcaabHbIMM y4ebHbIMU NO3HABaTEIbHbIMUN AEACTBUAMM:
1) 6a308Bble orMyeckne aencTema:
camocToATeNbHO GOPMYAMPOBaTh M aKTyanM3MpoBaTb NPobaemy, BCECTOPOHHE e€ paccMaTpmBaThb;

onpeaenAaTb uenn AeATeNbHOCTU, 3a4aBafA NapamMeTpbl U KpUTepnnm nx AoCctnXeHma, COOTHOCUTb
pe3ynbTaTbl A4EATE/IBHOCTU C NOCTAaB/IEHHbIMU UENAMMU;

NCNo/1b30BaTb MPU OCBOEHMW 3HAHWUI NPUEMbI JIOTMYECKOTO MbILINEHWUA — BblAENATb XapaKTepHble
NPWU3HAKN MOHATUIN N yCTaHaBAMBaTb UX B3aMMOCBA3b, MCMOJIb30BaTb COOTBETCTBYHOLLIME NOHATUA ANA
06bsiCHEHUSA OTAENbHbIX GAKTOB U ABNEHNI;

BbIOMPATb OCHOBAHMA U KPUTEPUM ANA KNAacCUPUKAL MM BELLECTB U XMMUYECKUX PEAKLUIA;
yCTaHaB/AMBaTb NPUYMHHO-CIEACTBEHHbIE CBA3U MEXKAY U3YYaeMbIMU ABNEHUAMW;

CTPOUTb NOTUYECKME PaCCYKAEHUA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHaN0rMK), BbIABAATbL
3aKOHOMEPHOCTU M MPOTUBOPEUMNA B pacCMaTpmMBaeMbIx ABAEHUAX, GOPMYIMPOBaTb BbIBOAbI U
3aK/I0YEeHUS;

MPMMEHSATb B NPOLEcce No3HaHMUSA, UCNOJb3yeMble B XMMUU CUMBOJIMYECKUE (3HAKOBble) Moaenn,
npeobpa3oBbiBaTb MOAE/bHbIE NPeACTaBAEHUA — XMMUYECKUNI 3HAK (CMMBOA) 31eMeHTa, XMMUYecKas



dopmyna, ypaBHEHNE XMMMUUYECKOW Peakunm — Npu pelleHnmr y4ebHbIX Mo3HaBaTeIbHbIX M NPaKTUYECKMX
33434, NPUMEHATb Ha3BaHHbIe MOAENbHbIE MPEACTABNEHUA ANA BbIABAEHUA XapaKTEPHbIX NPU3HAKOB
M3yYaeMbIX BELLECTB M XMMUNYECKMX PEAKLMNA.

2) 6a3oBble UccneaoBaTeNbCKMe AeUCTBUA:
BNafeTb OCHOBaMM METO/0B Hay4HOro NO3HaHMUA BELLECTB U XUMUYECKUX peaKLuit;

bopmynmMpoBaTh LEen U 3a4a4n UccieloBaHUA, UCMOb30BaTh NOCTaBAEHHbIE M CAMOCTOATE/IbHO
chopmMyNMpPOoBaHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTa NO3HAHMA U OCHOBbI A4/18 GOPMUPOBaHUA
rMnoTesbl No NPOBepPKe NPaBUAbHOCTU BbICKa3blBAEMbIX CYXKAEHUIA;

BNafeTb HaBblKaMW CAMOCTOATEIbHOTO NAaHMPOBaHUA U NPOBEeAEHUA YHEHNYECKUX SKCNEPUMEHTOB,
COBEpPLUEHCTBOBATh YMeHUA HabAaTh 3a XO40M MpoLiecca, CaMoCTOATEIbHO NPOrHO3MPOBaTh ero
pesynbTat, opmMmynnposaTb 06061LeHNA U BbIBOAbI OTHOCUTENbHO AOCTOBEPHOCTM Pe3y/1bTaToB
nccnenoBaHmA, COCTaBAATb 06OCHOBAHHbIN OTYET O NpoAenaHHol paboTe;

I'IpMO6p€TaTb onbIT y‘-IeHMHECKOﬁ VICC!'Ie,D,OBaTe}'IbCKOl\;I n I'IpOEKTHOVI AeATeNbHOCTU, NPOABNATb
CNocobHOCTb N FOTOBHOCTb K CaMOCTOATE/IbHOMY NOUCKY MEeTO40B pelleHnA NpakKTU4eCKnxX 3aaay,
NMPUMEHEHUNIO PA3/TUYHbIX METOA0B NO3HAHWUA.

3) paboTa ¢ uHpopmaumen:

OPWMEHTMPOBATLCA B PA3/IMUHbIX UCTOUYHMKAX MHPOPMaLUK (Hay4HO-NoNyAsapHan AMTepaTtypa
XMMUYECKOro COAEep KaHmsA, CnpaBoYHble Nocobus, pecypcbl MHTEpHETA), aHaM3MPOBaTb MHPOPMaLMIO
pasNnMYHbIX BUAO0B U GOPM NPEeACTaBIEHNA, KPUTUUECKU OLLEHMBATb €€ AOCTOBEPHOCTb M
HEeNpPOTUBOPEYMBOCTD;

dopmynmpoBaThb 3aNpochl U NPUMEHATb Pa3INYHble MeTOAbI NPWU NoucKke 1 oTbope nHbopmauuuy,
HeobxoAMmon ans BbINOJHEHMA y4ebHbIX 33434 onpeaesiEHHOro TMNa;

npuobpeTaTb ONbIT UCNOb30BaHMA MHPOPMALMOHHO-KOMMYHMUKATUBHbIX TEXHONOMNI U Pa3SINYHbIX
NMOWCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIGMpPaTb ONTUMaNbHYO GopMy NpeacTaBaeHUAs MHPOpPMaUuK (cxembl, rpaduKy,
Anarpammsl, TabaunLbl, PUCYHKKN U apyrue);

MCNo/1b30BaTb HAay4YHbIN A3bIK B KaYecTBe cpeacTBa npu paboTte ¢ Xumuyeckor nHpopmauue:
NPUMEHATb MeXXnpeameTHble (GU3nyeckne U maTemaTUYecKkne) 3Haku U CUMBOJbI, GOPMY/bl,
abbpeBunaTypbl, HOMEHKNATYpPY;

MCcnonb3oBaTb U I'IpeO6paBOBblBaTb 3HAaKOBO-CMMBOJ/INMYECKUNE CpeacTBa HArnAaAHOCTU.
OsnapeHune YHMUBEPCA/IbHbIMN KOMMYHUKATUBHbIMUA AeﬁCTBMﬂMM:

3a/aBaTb BONPOCHI MO cyLlecTsy 06Ccy»Kaaemol Tembl B xode Aunanora u/mam AUCKYCCUK, BbICKasbiBaTbh
naeu, GopmMynnposaTb CBOUN NPEAN0KEHUA OTHOCUTEIbHO BbINOHEHUA NPEA/0XKEHHON 3a4a4n;

BbICTYNaTb C Npe3eHTaumen pe3ynbTaToB NO3HaBaTe/IbHOMN AEeATENbHOCTH, NOJYYEHHbIX CAMOCTOATE/IbHO
WM COBMECTHO CO CBEPCTHUKAMM NPU BbINOJHEHUN XMMUYECKOTO SKCNEPUMEHTA, MPAKTUYECKOM
paboTbl N0 UCCNeA0BaAHMIO CBOMCTB M3yYaeMbiX BELLECTB, peanm3aummn yuebHoro npoekTa u



bopmynnpoBaTh BbIBOAbI NO pe3yabTaTam NPoBeAEHHbIX NCCAeA0BaHMIA MYTEM COFNacoBaHNA NO3NLUIA
B Xo4e 06CcyKaeHNA 1 06MeHa MHEHUAMM.

OBnafeHune yHNBepCcaabHbIMU PErYAATUBHbLIMUN AENCTBUAMM:

CaMOCTOATENbHO NAAHUPOBATb M OCYLLLECTB/IATL CBOKO NMO3HABaTE/IbHYIO AeATe/IbHOCTb, Oonpeaenas eé
Lenn 1 3a4a4n, KOHTPOIMPOBATb U MO Mepe HEOHXOAMMOCTU KOPPEKTMPOBATL Npeasaraembln
anropuTmMm AencTBMn NPK BbINOJIHEHUM YYebHbIX N UcceaoBaTeNbCKUX 3a4a4, BbibMpaTb Hanbonee

3 PeKTMBHbBIN cNOCO6 NX peLleHnn ¢ yY4ETOM NONYYEHMA HOBbIX 3HAHWI O BELLECTBAX U XMMUYECKNX
peaKkumax;

OCyLLEeCTBNIATb CAMOKOHTPO/1b cBoeM AeATeNbHOCTU Ha OCHOBE CaMOaHa/1IM3a U CaMOOLEHKMN.

MPEOAMETHBIE PE3Y/IbTATHI

10 KJTACC

MpeameTHble pe3y/ibTaTbl 0OCBOEHMA Kypca « OpraHMyecKan XMMmusa» oTpakatoT:

chOpPMMUPOBAHHOCTb NPEeACTaBAEHU O XMMUYECKOWN COCTaBAIOLLEN eCTeCTBEHHO-HAay4YHOM KapTUHbI
MWPA, POAU XMMUKN B NO3HAHUU ABAEHWUI NpUpoAbl, B POPMUPOBAHUM MbILLIEHMA U KYAbTYpPbI
JINYHOCTH, €€ GYHKLMOHANbHOW rPamMOTHOCTM, HEOBXOAMMOM ANA pelleHUsa NPaKTUYECcKUX 3a4a4 u
3K0JIorMyeckn 060CHOBAHHOIO OTHOLLIEHMA K CBOEMY 34,0P0BbIO U NPUPOLHON Cpese;

B/IaZlEHNE CUCTEMOM XMMMUUYECKMUX 3HAHMIN, KOTOPasa BK/AOYAET: OCHOBOMO/1aratowme nNoHATUSA
(XMMMYECKNI 31eMEHT, aTOM, 3N1EKTPOHHAsA 060104YKa aToOMa, MONEKYNa, BaleHTHOCTb,
3/1eKTPOOTPULIATENBHOCTb, XMMUYECKAnA CBA3b, CTPYKTYpHasa dopmyna (pa3BEpHyTasa U COKpalléHHasn),
MOJIb, MOJIAPHAA Macca, MOSIPHbIM 06bEM, yrnepogHbIi ckeneT, GyHKUMOHANAbHAA rpynna, pagukan,
N30Mepuna, U30MepPbl, TOMONIOTMYECKUIA PAA, FOMONOTK, YIIEBOAOPOAbI, KUCI0POA U a30TcoAeprKallne
COeAMHEHMA, MOHOMEP, NOJIMMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOEKYNAPHbIE COEANHEHNA); TEOPUN U
3aKOHbI (TeopuA CTPOEHMA opraHMyeckunx Bewects A. M. ByTnepoBa, 3aKOH COXpaHeHUsa Macchbl
BELLLECTB); 3aKOHOMEPHOCTU, CUMBOIMYECKMIA A3bIK XMMUU; MUPOBO33pPEHYECcKMe 3HaHUA, Neallue B
OCHOBE MOHMMaHUA NPUYNUHHOCTU U CUCTEMHOCTU XMMUNYECKUX IBNIEHUI, GAKTONOTMYECKME CBEAEHUA O
CBOWCTBaX, COCTaBe, NoJly4eHNU N 6e30NacHOM UCNOIb30BaHMM BaXKHENLLMX OPraHNYECKMX BELLLECTB B
ObITY M NPaKTUYECKON AeATeNIbHOCTU YEN0BEKA;

CcPOPMMPOBAHHOCTb YMEHWI BbIABAATb XapaKTepHble MPU3HAKKU NOHATUIA, YCTaHaBANBATb UX
B3aMMOCBS3b, MCNO/b30BaTb COOTBETCTBYIOLLME NMOHATUA NPU ONUCAHUWN COCTaBa, CTPOEHUS U
npeBpaLLeHnii opraHNYecknx coeiMHeHN;

CPOPMMPOBAHHOCTb YMEHWI MCMO/Ib30BATb XMMUYECKYHO CUMBOIUKY A1 COCTaBAEHUA MONEKYAPHbIX U
CTPYKTYPHbIX (pa3BEpHYTOM, COKpaLEHHOM) GOpMYa OpraHMYECKUX BELLECTB U YPaBHEHUIA XMMUYECKUX
peakumii, N3rotTaBanBaTb MOLEAN MOJIEKYT OPFaHNUYECKMUX BELLLECTB ANA UAMOCTPALMM MX XUMUYECKOTO
M NPOCTPAHCTBEHHOIO CTPOEHMUS;



chOpPMUPOBAHHOCTb YMEHMM YCTaHABNMBATb NPUHAANEKHOCTb N3YYEHHbIX OPFraHUYECKMX BELLECTB MO UX
COCTaBY W CTPOEHUIO K onpeaenéHHoMy Kaaccy/rpynne coeanHeHui (yrneBogopoabl, KUCAOPOL U
a30TCcoAepIKalLmMe coeaMHEHMA, BbICOKOMOJIEKYIAIPHbIE COeAMHEHNA), faBaTb MM Ha3BaHMA NO
cuctemaTtuyeckoit HomeHknatype (IUPAC), a Takke NpMBOAUTbL TPMBUAJbHbIE HAa3BaHWUA OTAENbHbIX
OpraHMYecKux BeLLecTs (3TUNEH, NPONUAEH, aLLeTUNEH, STUNEHTIUKOb, TULLEPUH, deHon,
dbopmanbgerna, aueTtanbaerns, MypasbnUHaa KMCNO0TA, YKCYCHasA KUCNOTa, OJIEMHOBAA KMCOTA,
CTeapuHOBas KMC/OTa, IN0K03a, PPYKTO3a, Kpaxmas, Lenntnosa, rMnumH);

chOpPMUPOBAHHOCTb YMEHUA ONPEAeNATb BUAbl XUMUUYECKOWN CBA3M B OPraHUYECKUX COeNHEHUNAX
(oAnHapHbIe 1 KpaTHble);

Cd)OpMVIpOBaHHOCTb YMEHUA NPUMEHATLb NONNOKEHUA TEOPUN CTPOEHUA OPraHNYECKUX BELLECTB A. M.
bytneposa ana 06bACHEHWS 3aBUCUMOCTU CBOMCTB BellecCTB OT UX COCTaBa U CTPOEHUA; 3aKOH
COXpaHEHNA MacCCbl BEWECTB;

chOPMUPOBAHHOCTb YMEHUIN XapPaKTePU30BaATb COCTAB, CTPOEHUE, GU3NYECKME U XUMUYECKME CBOMCTBA
TUMUYHbIX NPeACTaBUTENIEN PA3/IMUHbIX KNACCOB OpraHMYeCKMX BELLECTB (MeTaH, 3TaH, 3TUJ/IEH,
nponunaeH, auetuneH, bytaaunen-1,3, metunbyragnen-1,3, 6€H301, METAHO, 3TAHO, STUNEHT/INKO/b,
rMULLEepPUH, PeHon, aueTanbaerng, MypaBbUHasA U YKCYCHAs KUCAOTbI, IHOKO3a, Kpaxmal, LLenon03a,
aMMHOYKCYCHanA KMUC0Ta), UNNOCTPUPOBATb FTEHETUYECKYIO CBA3b MEXAY HUMM ypaBHEHUAMMU
COOTBETCTBYHOLLUX XMMNYECKUX PEAKLMIA C UCMOJIb30BaHUEM CTPYKTYPHbIX dopmyn;

chOPMMUPOBAHHOCTb YMEHUA XapaKTepn30BaTb UCTOYHMKM YIIEBOA0POAHOIO Chipbs (HEdTb, NPUPOAHbIN
ras, yrosnb), cnocobbl ux nepepaboTKku 1 NPaKTUYECKoe NPUMeHeHUE NPOAYKTOB NepepaboTku;

cpOpPMMPOBAHHOCTb YMEHWIA NPOBOAUTL BbIUMCAEHUA NO XMMUYECKUM YPaBHEHUAM (Mmacchl, 06bEMa,
KO/IMYecTBa UCXOA4HOTO BELWECTBA MM NPOAYKTA PeaKkLmm o M3BeCTHbIM Macce, 06bEMY, KONNYECTBY
O4HOTO U3 UCXOAHbIX BELLLECTB UM MPOLYKTOB PEaKLMM);

Cq)OpMVIpOBaHHOCTb YMEHMﬁ BNageTb CUCTEMOM 3HaHMI 06 OCHOBHbIX MeTo4aX HAay4YHOro No3HaHuA,
MCNO1b3yeMbIX B XMMUU NMPU N3y4eHUN BeELWLECTB U XMMUNYECKUX ABNIEHNI (Ha6}1|0[J,EHVIe, n3mepeHune,
3KCNEepPUMEHT, MOAeﬂMpOBaHME), MCNOo1b30BaTb CUCTEMHbIE XMMNYEeCKNe 3HaHUA ANAa NPUHATUA
peLUEHMVI B KOHKPETHbIX XKU3HEHHbIX CUTYaUMNAX, CBA3AHHbIX C BELWLECTBAMU U UX MTPUMEHEHUNEM;

chopMMPOBAHHOCTb YMEHWIA cOboAaTb NpaBuaa NONb30BaHNA XMMMUYECKOI NOCyA0M M 1abopaTopHbIM
060pya0BaHMEM, a TaK¥Ke NpaBunaa obpalleHms C BelecTBaMm B COOTBETCTBMM C MHCTPYKLMAMM NO
BbIMNO/IHEHWIO NabOPATOPHBIX XMMUYECKUX OMbITOB;

cpopMMPOBAHHOCTb YMEHWIA NIAHMPOBATL M BbINOJHATL XMMUUYECKUI SKCNEPUMEHT (MpeBpaLLeHus
OpraHMYeCcKUX BeLLEeCTB NP HarpeBaHnn, NoayYeHne sSTUAEHa U U3yYeHMe ero CBOMCTB, KaYecTBEHHbIe
peaKkumm opraHMYeckmx BeLLecTs, AeHaTypauma 6e1KoB Npy HarpesaHMK, LUBETHbIe peakuumn 6e1KoB) B
COOTBETCTBUM C NpaBMAaMM TEXHUKM 6E30MacHOCTM NpW 06paLLEHMM C BELLECTBAMM U 1abOopPaTOpHbIM
060pyA0BaHNEM, NPEACTaBAATb Pe3yAbTaTbl XMMMUYECKOro 3KCnepMmeHTa B popme 3anncu ypaBHeHui
COOTBETCTBYIOLIMX peakumii 1 GOpMyAnMpoBaTh BbIBOAbLI Ha OCHOBE 3TUX PE3Yy/1bTaToB;

cPOpPMMPOBAHHOCTb YMEHUI KPUTUYECKM aHAIM3MPOBATb XMMUYECKY0 MHPOPMaLUto, NOy4aemMyto 13
pa3sHbIX MCTOYHWMKOB (CpeacTBa MaccoBoi MHPopMaLnn, MHTEPHET U ApYrKX);



chopMMPOBAHHOCTb YMeHUIA cob0AaTb NPaBMIa 3KOAOTMYECKN LenecoobpasHoro noseaeHuns B 6bITy 1
TPYAO0BOW AeATE/IbHOCTU B LLENSX COXPAaHEHUS CBOErO 340P0BbA M OKPYKaloLLel NpUpoaHON cpeabl,
0CO3HaBaTb ONACHOCTb BO34EMNCTBUA HA KMBble OPraHn3Mbl ONpeaeiEHHbIX OPraHNYECKUX BELLECTB,
MoHMMan CMbIC/ NoKasaTtens MAK, NoACHATb Ha NpMMepax Cnocobbl yMeHbLEHUA 1 NPeaoTBPaLLEHUA
WX BPEAHOro BO34eNCTBUA HAa OPraHn3M Ye/i0BeKa;

AanAa 06yqarou.|,14xc;| C OrpaHN4YeHHbIMN BO3SMOXKHOCTAMU 3400P0BbA: YMEHNE NPUMEHATb 3HAHUA 06
OCHOBHDbIX AOCTYMHbIX METOAaX NO3HAHNA BeLLeCTB U XMMNYECKUX ABNEHNN;

ANA cnenbixX U cnaboBnaALLMX 0ByYaloWNXCA: YMEHWUE UCTNONb30BaTb penbedHO-TOYEYHYIO CUCTEMY
0603HaueHun /1. Bpaiina ana 3anncm xummdecknx Gopmy.

11 KNACC

MpeameTHble pesy/bTaTbl 0CBOEHMSA Kypca «ObLan 1 HeopraHMYecKasn XMMMUA» OTPaXKatoT:

chOpPMUPOBAHHOCTb NPEACTABAEHNIN: O XMMMYECKOM COCTaBNAIOLLEN €CTECTBEHHO-HAYYHOM KapTHHbI
MUPa, POAU XMMUKN B NO3HAHUU ABAEHWUI NpUpoabl, B pOPMUPOBAHUM MbILLIEHMA U KYNbTYpbI
NINYHOCTU, €€ PYHKLUMOHA/IbHOM rPaMOTHOCTU, HEOBXOAMMOM AN1A pelleHMA NPAKTUYECKUX 33434 U
3K0/I0rMYeckm 060CHOBAHHOIO OTHOLIEHMA K CBOEMY 340POBbIO M NPUPOLAHON cpese;

BNafeHNEe CUCTEMOW XMMMUYECKMX 3HAHMI, KOTOpas BKAKOYAET: 0CHOBOMO/aratoLme NoHATUS
(XMMMYECKMiA 31eMeHT, aToM, U30TOM, S-, P-, d- 3NEeKTPOHHbIe OpBUTANN aTOMOB, MOH, MONIEKYNA, MO/b,
MOJIAPHbBIN 06BEM, BaNIEHTHOCTb, 3/1EKTPOOTPULATENBHOCTb, CTEMEHb OKUC/IEHUSA, XMMUYECKas CBA3b
(koBaneHTHas, MOHHasA, MeTaNMYecKan, BOLOPOAHASA), KPUCTANNNYECKan PELETKA, TUMbl XMMUYECKUX
peakumii, pacTBop, 31EKTPONNUTLI, HEINEKTPOSINTLI, INEKTPONUTUYECKAN ANCCOLMALMSA, OKUCTUTEND,
BOCCTaHOBUTE/b, CKOPOCTb XMMMUYECKOM peaKLmmu, XMMUYECKOe paBHOBECUE); TEOPUM U 3aKOHbI (Teopus
3N1EKTPONNTUYECKOM ANCCoUMaLMN, NeEPUOANYECKIA 3aKoH [I. . MeHaeneeBa, 3aKOH COXpaHeHua
MacCbl BELL,ECTB, 3aKOH COXPaHEeHUA U NPeBPaLLEHUSA SHEPTUM NPU XUMUYECKUX PeaKLUsX),
3aKOHOMEPHOCTHU, CUMBOIMYECKMI A3bIK XMMWUW, MUPOBO33PEHYECKME 3HAHUA, NexKallMe B OCHOBE
MOHMMaHMA NPUYNHHOCTM U CUCTEMHOCTU XMMMUYECKUX ABNEHUIA, paKTONOrMYecKne CBeAEHUSA O
CBOICTBaX, COCTaBe, MO/y4YeHUU 1 6€30MNacHOM MCNONb30BaHWUM BarKHENLLMX HEOPraHMYECKMX BELLECTB B
6bITY M NPAKTUYECKOW AeATENbHOCTU YEI0BEKA;

chOpPMMPOBAHHOCTb YMEHWIA BbIABAATL XapaKTepPHbIe MPU3HAKM NOHATUI, YCTaHAB/IMBATb UX
B3aMMOCBS3b, UCMOb30BATb COOTBETCTBYIOWME NOHATUA MPU ONUCAHUN HEOPraHUYECKUX BELLECTB U UX
npeBpaLLeHnis;

cPOpPMUPOBAHHOCTb YMEHWUI MCMONb30BATb XMMUYECKYHO CUMBOJIMKY AN5 COCTaBNEHNA GOPMYy/ BELLECTB
N YPaBHEHWNI XMMUYECKUX peaKkLMii, CMCTEMATUYECKYIO HomeHKnaTypy (IUPAC) n TpuBManbHbie
Ha3BaHWA OTAE/bHbIX HEOPraHMYECKUX BELLEeCTB (YrapHblii ras, yrnekUcbli ras, ammuak, rawéHasn
N3BECTb, HeralwéHasa M3BecTb, MUTbEBAA COAA, MUPUT U Apyrue);

chPOPMMPOBAHHOCTb YMEHWI ONpeaenaTb BaSI@HTHOCTb U CTENEHb OKUCNEHNA XUMUYECKUX SIN1EMEHTOB B
CoeIHEHMAX Pa3/IMYHOIO COCTaBa, BUA, XMMMUYECKOMN CBA3N (KOBA/IEHTHAA, MOHHaA, MeTalindyecKas,



BOJ0OPOAHAsA) B COEANHEHUAX, TUN KPUCTANIMYECKOM PellETKM KOHKPETHOro BelllecTBa (aTomHas,
MOIEKYNAPHAsA, NOHHAA, MeTaNInYeckan), XapaKkTep cpeibl B BOAHbIX pacTBOpax HEOPraHUYeCcKmx
COeAMHEHUN;

cPOpPMMPOBAHHOCTb YMEHWNI YCTaHABAMBATL NPUHAAIEKHOCTb HEOPraHUYECKMX BELLECTB MO UX COCTaBY
K onpeaenéHHOMY Knaccy/rpynne coeanHeHnin (MpocTble BelecTsa — MeTalbl U HEMETaN/bl, OKCUAbI,
OCHOBAHMA, KUCNOTbl, aMPOTEPHbIE TMAPOKCUAbI, CONN);

chopMMPOBAHHOCTb YMEHWIA PacKpbIBaTb CMbICA NEPUOAMYECKOro 3akoHa . N. MeHaeneesa u
AEMOHCTPUPOBATb €ro CUCTEMATUIUPYIOLLYI0, 06 bACHUTENBbHYIO U MPOTrHOCTUYECKYIO GYHKUNN;

cbOPMNPOBAHHOCTb YMEHUI XapaKTePMU30BaTb I1EKTPOHHOE CTPOEHME aTOMOB XMMUYECKUX /IEMEHTOB
1-4 nepuogos MNepnoamyeckomn cuctembl XuMmnyeckux anemeHtos . . MeHgeneesa, UCnosib3ya
NOHATUA «S-, P-, d-3N1EKTPOHHbIE OPOUTANNY, KIHEPreTUYECKME YPOBHMNY, 0O BACHATL 3aKOHOMEPHOCTH
N3MEHEeHMA CBOMCTB XMMNYECKUX 3/IEMEHTOB U UX COEAMHEHWNI NO NepuUoaam 1 rpynnam
MeprogmMyeckom cMcTeMbI XMMMYECKUX 3nemeHToB [. N. MeHaeneesa;

chOpPMUPOBAHHOCTb YMEHUIN XapaKTepn30oBaTb (ONUCbIBATb) 0OLLME XMMMUYECKME CBOMCTBA
HEeopraHMYeCKUX BELLECTB Pa3/INYHbIX KNaccoB, MOATBEPKAATb CYLLECTBOBAHWE reHETUYECKOM CBA3K
MeXAy HeopPraHMYeCKMMU BeL,eCTBaMM C MOMOLLLbIO YPaBHEHW COOTBETCTBYHOLLIMX XMMUYECKUX
peaKkuni;

chOpPMMPOBAHHOCTb YMEHMA KNaccudULMPOBaTb XMMUYECKMUE PeaKLMM MO Pa3IMYHbIM NPU3HaKam
(umcny 1 coctaBy pearmpyowWwux BewecTs, Tennosomy 3G eKTy peakummn, U3SMEeHEHWIO CTeneHel
OKWUC/IEHNA 3/1eMEHTOB, 06PaTUMOCTM PeaKLMM, y4acTMIO KaTan3aTopa);

chOpMMPOBAHHOCTb YMEHWIA COCTABATL YPAaBHEHUS PeaKL Mt PasINYHbIX TUMOB, MOJIHbIE U
COKpalE&HHble YPaBHEHUA peaKL it MOHHOrO 06MeHa, yUnTbIBas YCAOBUA, NPU KOTOPbIX 3TN peakumnm
nAayT A0 KOHU3;

chOPMMUPOBAHHOCTb YMEHUI NPOBOAUTL PeakLUMn, MOATBEPHKAAIOLLINE KAYECTBEHHbIM COCTaB Pa3/IMYHbIX
HeopraHMYeCcKnx BELLECTB, pacno3HaBaTb OMbITHbIM MYTEM MOHbI, MPUCYTCTBYHOLIME B BOAHbIX PacTBOpaXx
HeopraHMYeCcKnx BeLLEecTs;

CchOPMMPOBAHHOCTb YMEHWUIA PAaCKPbIBaTb CYLLHOCTb OKUC/MUTEIbHO-BOCCTAHOBUTEbHbIX PeaKLuit
NocpeAcTBOM COCTaBAEHUA 3/1EKTPOHHOTO 6anaHca 3TUX peakLumii;

cHOPMUPOBAHHOCTb YMEHMNI 06BACHATL 3aBUCUMOCTb CKOPOCTM XMMUYECKOW peaKkLmm OT Pas/iMUHbIX
baKTOPOB; XapaKTep CMeLLEHMA XMMUYECKOro PaBHOBECKS B 3aBMCUMOCTM OT BHELLHEro Bo34enCcTBmA
(npuHumn Ne Watenbe);

chOpPMMUPOBAHHOCTb YMEHWIA XapaKTepMU30BaTb XMMUYECKNE MPOLLECCHI, eXallmMe B OCHOBe
NPOMbILLAIEHHOrO NONYYEHNA CEPHOMN KUCNOTbI, aMMMaKa, a Tak:Ke chOpMUPOBAHHOCTb NPeaCTaBNeHN
06 06X HayUHbIX MPUHLMNAX U SKONOTMYECKMX NPpobaemax XMMUYECKOro npov3Bo/CTBa;

chOpPMUPOBAHHOCTb YMEHU MPOBOAUTL BbIYUC/IEHUA C UCNONb30BaHMEM NOHATUA «MaccoBas 404
BELLECTBA B pacTBOpPE», 06 bEMHbIX OTHOLIEHWUI ra30B NPU XMMUYECKNX PeaKLUMAX, MacCbl BELLLECTBA UK
06BbEMa razoB No U3BECTHOMY KOJIMYECTBY BELLECTBA, Macce Uan 06bEMY 04HOrO U3 y4acTBYIOLLMX B



peaKkumu BewecTs, Ten1080ro apdeKTa peakumm Ha OCHOBE 3aKOHOB COXPaHEeHMA MacChl BELLLECTB,
NpeBpaLLEeHNa U COXPAaHEHMS SHEPTUN;

cbOpMMPOBAHHOCTb YMEHUI cob10aaThb NpaBu/ia Nob30BAHUA XMMUYECKOM Nocy Aol 1 nabopaTopHbIM
obopyaoBaHMeEM, a TaKXke npasuaa obpalleHmaA ¢ BeWecTBamMmn B COOTBETCTBMM C MHCTPYKLMAMU NO
BbINOIHEHWNIO N1a60PaTOPHbLIX XMMUYECKMX OMbITOB;

ChOPMMPOBAHHOCTb YMEHWIA NNAHMPOBATL M BbINOMHATE XMMUUYECKUI SKCMEPUMEHT (pa3noxKeHue
nepoKcMza BOAOPOAa B MPUCYTCTBUM KaTasiM3aTopa, onpeaeneHune cpesbl pacTBOPOB BELLECTB C
NOMOLLIO YHMBEPCANbHOIO MHAMKATOPA, BANAHWE Pa3nnYHbIX GaKTOPOB Ha CKOPOCTb XMMUYECKOW
peaKkuuu, peakumm MOHHOro obmeHa, KayecTBEHHbIe peakuun Ha cynbdaT-, KapboHaT- 1 Xxnopna-
aHMOHbI, Ha KAaTMOH aMMOHWSA, PELLIEHWNE SKCNEPUMEHTANbHbIX 33434 Mo TemMam «MeTannbl» u
«HemeTannbi») B COOTBETCTBUM C NpaBUAaMmn TEXHUKM Be30nacHOCTU Npu obpallleHUK C BelecTBamm u
nabopatopHbim 06opyAoBaHMEM, NPEACTaBAATL Pe3Yy/IbTaTbl XMMMUYECKOTO SKCNEepUMEHTa B popme
3anuncK ypaBHEHUIA COOTBETCTBYIOLLMX PeaKLMii U GOpMyINpPOBaTh BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaTos;

CPOPMMPOBAHHOCTb YMEHUI KPUTUYECKU aHANN3NPOBATb XMMUYECKYI0 MHGOPMaLMIO, NOJTlyYaemyto 13
pa3HbIX MCTOYHWMKOB (CpeacTBa MacCOBOW KOMMYHUKaUUN, UHTEPHET U Apyrux);

cpopMMPOBAHHOCTb YMEHWUIA cObN0AaTb NPaBMIa 3KOJ0MMYECKN LeNecoobpasHoro noseaeHus B 6bITy 1
TPYAOBOW AEATENbHOCTU B LLeNAX COXPaHEHUA CBOEro 340P0BbA M OKpYXKatoLen NpUpPoAHOMN cpeabl,
0CO3HaBaTb OMNAaCcHOCTb BO3A4EMNCTBMA Ha KMUBble OpraHM3Mbl onpeaeNEHHbIX BELWECTB, MOHMMasn CMbIC/
nokasatens MNAK, NoAcHATb Ha NpMMepax cnocobbl YyMEHbLIEHWA U NPEeA0TBPALLEHUA X BPEAHOTO
BO3AENCTBMA Ha OPraHM3m YesI0BEKa;

AN 06yYatoLWMXCs C OFPaHUYEHHBIMW BO3MOXKHOCTAMM 34,0P0BbA: YMEHUE NPUMEHATb 3HAHWA 06
OCHOBHbIX AOCTYMHbIX METOAaX MO3HAHMA BELLECTB U XMMUYECKUX ABNEHUI;

Ana cnenbix U cnaboBuaawmx 0by4aroLLMXCa: yMeHME UCNOIb30BaTb pesibedHO-TOUEYHYIO CUCTEMY
0603HaueHult /1. Bpaiina ana 3anncm xummyecknx Gopmy.



TEMATWYECKOE NNAHMPOBAHWME

10 KJTIACC
Konunyectso yacos
DNeKTPOHHbIe (undpoBsble)
Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammel
Beero KOHTpONbHbIE MpaKTnyeckue obpasoBaTtenibHble pecypchl
paboTbl paboTbl
Pasgen 1. TeopeTuyeckne oCHOBbI OPraHUYECKON XMMUK
MpepmeT opraHMYeckon xumumn. Teopuma
11 CTPOEHMUA OpraHMYecKnx coegmHeHnin A. M. 3
bytneposa
Utoro no pasaeny 3
Paspen 2. Yrnesogopoabl
2.1 MpegenbHble yrneBoaopoabl — afKaHbl 2
5 HenpegaenbHbie yrneBoaopoapl: ajikeHbl, 6 1
' anKagueHbl, aNKkuHbI
2.3 ApomaTuyeckme yrnesoLoposbl 2
)4 MpupoaHble NCTOYHWUKM YI1eBOA0POA0B U UX 3 1
) nepepaboTka
UTtoro no pasgeny 13




Pasgen 3. Kucnopoacoaepskalime opraHuyeckme coeguHeHmn

3.1 CnnpTbl. deHon 3

3.9 Anbaernapbl. KapboHoBble KncnoTtbl. ChoxHbie 7
adupbl

3.3 Yrnesoapl 3

UTtoro no pasaeny 13

Pasgen 4. A3oTcomeprkalune opraHM4eckmne coeMHeHna

4.1 AMUHbBI. AMMHOKUCNOTbI. benku 3

Utoro no pasaeny 3

Paspen 5. BoicokomoneKkynapHble coegnHeHuns

5.1 Mnactmaccol. Kayvykn. BoiokHa 2

Wtoro no pasaeny 2

OBLLEE KOJIMYECTBO YACOB MO NPOTPAMME 34




11 KNACC

Konnuyectso vacos

DNeKTPOHHble (undpoBsbie)

Ne n/n HanmeHoBaHWe pa3genos 1 TemM Nporpammel
Beero KOHTpOAnbHbIE MpakTnyeckume obpasoBaTtesibHble pecypchbl
paboTbl paboTbl

Pasgen 1. TeopeTnyeckme OCHOBbI XMMUN

CtpoeHune aTomoB. MNepnogmyecknin 3aKoH u
11 MNeproanyeckasa cuctema XMMUYeCcKnx 3

anemeHToB . N. MeHageneeBa
1.2 CtpoeHue BeuectBa. MHoroobpasue BelLects 4
13 Xnumuyeckue peakuum 6 1 1
Utoro no pasaeny 13
Pasgen 2. HeopraHmyeckaa xumus
2.1 MeTannsl 6 1
2.2 HemeTannbl 9 1 1
53 CBA3b HEOPraHUYECKUX U OPraHNYECKUX 5

' BellecTB

UTtoro no pasaeny 17

Pasgen 3. Xumunsa v KU3Hb




3.1 XMunAa n *KU3Hb 4
UTtoro no pasaeny 4
OBLUEE KONMMYECTBO YACOB NO NPOrPAMME 34







NMOYPOYHOE MNMJIAHUPOBAHUE

10 K/NTIACC
Konunyectso 4yacos DNEeKTPOHHbIe
OaTa umdposbie
Ne n/n | Tema ypoka
Bcero HOHTpO!‘IbeIe |-|paKTVIl-IeCKVIe n3yyeHums 06pa3oBaTeanb|e
paboTbl paboTbi pecypcbl
1 MpeameT opraHMYecKon Xummm, eé 1
BO3HWUKHOBEHWE, Pa3BUTUE U 3HAYEHUE
5 Teopua CTPOEHUA OPraHUYECKUX COeANHEHNI A. 1
M. byTnhepoBa, eé OCHOBHbIe NO/IOXKEHUA
MpeacraBneHne o KnaccudmKkaumnm
3 OpraHMYecKmx BellecTs. HomeHKknaTypa 1
(cucTtemaTtmueckas) n TpuBManbHble Ha3BaHUSA
OpraHMYEeCcKMX BeLLECTB
4 ANKaHbl: COCTaB U CTPOEHNE, TOMOIOTNYECKUIA 1
pAag,
5 MeTaH 1 3TaH — npocTelune NpeacTaBUTeENMU 1
aNIKaHOB
6 AJNIKeHbI: COCTaB U CTPOEHME, CBOICTBA 1
- 3TUNeH 1 nponuaeH — npocreinwmne 1

npeacraBuUTesin a/IKEHOB




MpakTnyeckas pabota Ne 1. «MonyyeHue

8
3TUNEHA U N3yYEeHUE ero CBOMCTBY
AnKkagueHbl. Bytaguen-1,3 n meTunbytaaneH-

9 1,3. MonyvyeHne CUHTETUYECKOTO KayyyKa 1
pe3uHbl
AJIKMHbI: COCTaB U 0COBEHHOCTU CTPOEHMA,

10 rOMONOTrMYecKMn pag. ALeTUneH — NPocTenLIniA
npeacTaBuTeNb aJIKUHOB

1 BbluMCNEHUNA NO YPABHEHUIO XMMUYECKOM
peakuun

12 ApeHbl: 6eH30n 1 Tonyon. TOKCMYHOCTb apEHOB

13 leHeTnuyeckan cBA3b yrNeBoA0poL0B,
NPUHAANEKALLMX K PA3/IMYHBIM KNaccam
MpupoaHbIe NCTOYHWUKM YIeBOAOPOA0B:

14 NPUPOAHbINM ra3 u NonyTHble HedTAHbIE rasbl,
HedTb M NPOAYKTLI €€ nepepaboTKu
MpupoaHbIe NCTOYHWKM YI1eBOAOPOA0B:

15 NPUPOAHbIM ra3 u NonyTHble HedTAHbIE rasbl,
HedTb M NPOAYKTbI €€ nepepaboTKm

16 KoHTposibHas paboTta no pasaeny
«Yrnesogopoapbi»

17 MNpepenbHble 04HOATOMHbIE CNUPTbI: METAaHO/ U

3TaHoN. BogopoaHas cBa3b




MHoOroatomHsble CNUPTbI: 3STUNIEHTTNKOJIb U

18
rULEPUH

19 deHon: cTpoeHMe Monekybl, punyeckme m
XMMUYECKME CBOMCTBA, MPUMEHEHUE

20 Anbaernabl: bopmanbaerva v auetanbaerng,.
AueToH

21 O4HOOCHOBHbIE NpeaesibHble KapboHoBbIE
KUCNOTbl: MypaBbMHAA N YKCYyCHaA

29 MpakTnyeckas paboTta Ne 2. «CBolicTBa pacTBopa
YKCYCHOM KUCNOTbI»

23 CreapuHOBasa M 0ONIeMHOBAA KUCNOTbI, Kak
npeacTaBuTeN M BbICLLIMX KaPOOHOBbIX KUCNOT

24 MbIna Kak conu BbICLUMX KapbOHOBbLIX KUCAOT, UX
motoliee gernctene
CnorkHble a¢npbl Kak NPon3BoAHbIE

25 KapbOHOBbIX KUCOT. MAPOAN3 CNOXKHbBIX
adupos

26 Mupsbl: rmaponms, npumeHeHme, Guonornyeckan
PO/b XXMPOB

27 YrneBoAapl: cOCTaB, Knaccnudpumkauma. BaxkHenwme

npeacTaBuUTeNIn: [10K03a, PPYKTO3a, caxaposa




28

Kpaxman 1 Lenntna103a Kak npnpogHblie
nonanmepbl

29

KoHTposibHana paboTa no pasgeny
«KucnopogcoaepKalme opraHm4yeckune
coeanHeHuna»/ Bcepoccuitickaa npoBepoyHas
paboTa

30

O61an XxapaKTEPUCTUKA a30TCOAEPHKALLMX
opraHunyecKkunx coeguHeHunii / Bcepoccuiickas
npoBepoyHan pabota

31

AMWHbBI: METUTAMUH U AQHUAUH

32

AMWHOKNCIOTBI KaK amdoTepHble OpraHnM4yeckme
coefMHeHMA, x bMonornyeckoe sHaueHme.
MNentnabl. benkun Kak NnpupoaHble
BbICOKOMOIEKYIAPHbIE COeaNHEHUA

33

OcCHOBHbIe NOHATUA XNMUN
BbICOKOMOIEKYNTAPHbIX COG,CI,VIHEHVII‘;I

34

OCHOBHble MeTobl CUHTE3a
BbICOKOMOJIEKYIAPHBIX COEANHEHWIA.
Mnactmacchbl, Kay4yKu, BOSIOKHa

OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME

34




11 KNACC

Ne n/n

Tema ypoKa

Konnuyectso vacos

Bcero

KOHTpOANbHbIE
paboTbl

MpakTnyeckme
paboTbl

Jata
n3y4vyeHuA

DNeKTPOHHbIe

umdposbie
obpasoBaresibHble

pecypcbl

XMUYeCKnit sneMeHT. ATOM. DNIEKTPOHHAA
KOoHbUrypaLma aTomoB

Mepunogmnyecknin 3aKkoH 1 MNeprogmyeckas cuctema
xnumuyeckux anemeHtos 1. N. MeHgeneesa, nx
CBA3b C COBPEMEHHOW TEOpUEN CTPOEHNA aTOMOB

3aKOHOMEPHOCTU U3MEHEHWA CBOMCTB XMMUYECKMUX
3/1IEMEHTOB N UX COeAMHEHMIA NO rpynnam u
nepuogam. 3HaueHve NepruogUYECcKoro 3aKoHa u
CUCTEMbI XMMUYECKUX 31emeHToB [.U.
MeHaeneesa B pa3BUTUN HaYKM

CtpoeHue BewecTBa. XMMMYecKan cBA3b, €€ Buabl;
MexaHM3Mbl 06pa30BaHNA KOBAIEHTHOW CBA3M.
BogopoaHas cBA3b

BafieHTHOCTb. INeKTpooTpULaTebHOCTb. CTeneHb
OKUCNeHUA. Belectsa MOJIEKYNAPHOTO U
HEMOJIEKYIAPHOro CTPOEHMUSA

MoHAaThe o ANCNEPCHbIX CUCTEMAX. UCTUHHbIE U
KonsnougHole pactsopbl. MaccoBasa A0nA BewecTsa




B pacTBope

KﬂaCCI/Id)MKaLI,I/I‘r'I N HOMEHK/1aTypa HEOPraHNYEeCKNX
COE,CI,MHEHVIIZ. leHeTn4yecKan cBA3b
HeopraHM4YeCcKux selecTts, pa3/IN4HbIX K/1aCCoB

Knaccndumkauma XuMmnyecknx peakLmii B
HeopraHW4YecKolM 1 OpraHUYecKo XMMMK. 3aKoH
COXpPaHEeHMA MaCCbl BELLECTB; 3aKOH COXPAaHEHUSA U
npeBpaLLEeHNA SHEPTUM NPU XMMUYECKUX PEAKLUAX

CKopocTb peakumn. Obpatumble peaKkuum.
Xvmunyeckoe paBHoBecHe

10

MpakTuueckan pabota N 1. «BanaHmne pasnmnyHbix
$aKTOpPOB Ha CKOPOCTb XMMMYECKOW peakumum»

11

JneKkTponnTUYecKan amccoumaumsa. MoHATHE O
BOAOpPOAHOM nokasaTtene (pH) pactsopa. Peakuuu
MOHHOro obmeHa. MMAPoNN3 OPraHNYECKUX 1
HeopraHMYeCcKnx BeLLecTs

12

OKUCANTENbHO-BOCCTaHOBUTE/IbHbIE PEAKLMUMW.
MNMoHATHe 06 3/1eKTPO/IN3e pacniaBoB 1 PacTBOPOB
conen

13

KoHTponbHas paboTa no pasgeny «TeopeTuyeckue
OCHOBbI XMW »

14

MeTannbl, X nonoxeHue B Nepuogunyeckon
cucTeme XMmmyeckmnx anemeHTtos . U.
MeHaeneeBa U 0CO6GEHHOCTM CTPOEHMA aTOMOB.




Ob6wme pu3nyeckme cBOMCTBA METAN/IOB

Cnnasbl MeTannos. 3I'IEKTpOXI/IMVI‘-IECKMI\/'I pPAg

15
HanNpPAXXeHU MeTannos
XMunyeckune CBOMCTBA BaXKHEMLIMX METANN0B

16 (HaTpui, Kanuii, KanbuUWIA, MarHUii, aNtOMUHNI) U
UX coegUHEHUN

17 XMMMYecKne CBOMCTBA XPOMa, Meau 1 nx
coeMHEeHUN

18 XMun4yeckune CBOMCTBA LUMHKA, Kenesa u ux
coeMHEeHUM

19 MpakTnyeckas pabota Ne 2. "PeweHue
3KCMepMMeHTasibHbIX 33434 no Teme «MeTannbi»"
HemeTannbl, x nosoxkeHue B MNepunogmyeckomn

20 CUCTEME XMMMYECKMX 3nemeHToB . U.
MeHaeneeBa U 0CO6GEHHOCTM CTPOEHMA aTOMOB
dusnyeckne ceoiictBa HemeTaN0B. AnnoTponus

21 HemeTaN10B (Ha Npumepe KMcaopoaa, cepsl,
docdopa v yrnepoaa)

2 XMun4yeckune cBoICTBA ra/IoreHOB, CEPbI U UX
coeNHEeHUN

23 Xnmunyeckune cBoiictea a3oTa, docdopa n nx

coelMHEeHUN




24

XMMMYecKune CBOMCTBA Yr1epoaa, KpeMHUA N UX
CoeAMHEHUN

25

MpUMeHeHME BaXKHENLLMX HEMETANI0B U UX
coegMHEeHUM

26

0O606u1eHMe N cucTemaTmsauma 3HaHUM No Teme
«HemeTannbl». BbluMcneHUs No ypaBHEHUAM
XMMMUYECKUX PeaKLMi U TePMOXMMUNYECKUe
pacyéTbl

27

MpakTnyeckas pabota Ne 3. «PeweHune
3KCNepPMMEHTANIbHbIX 33aJa4 No Teme
"HemeTannbi"»

28

KoHTponbHas paboTa no Temam «MeTannbi» n
«HemeTannbi»

29

HeopraHunyeckme n opraHM4YecKne KUCAoTbI.
HeopraqueCKme M opraHn4yeckme oCHoBaHUA

30

Am¢oTepHble HeopraHUYecKne 1 opraHnyYeckue
coeguHeHusa. leHeTUYecKan CBA3b
HEOpPraHMYeCKUX N OPraHMYECcKMX BELLLeCTB

31

Posib xuMnn B 0becneveHmnn sKoNorMYecKom,
3HepreTUYecKol n nNuuLeBon 6e3onacHoCTH,
Pa3BUTUN MEANLMHDI

32

MpeactaBneHma 06 06LWMX HayYHbIX NPUHLMNAX

NPOMbIWNEHHOIO Nony4YeHnA BaXKHeMLWmnxX BeuwecTs




33 YenoseK B Mmnpe BeLLECTB U MaTepmnanos 1
34 Xnumuma u 340poBbe YesoBEKa 1
OBLLEEE KO/TMYECTBO YACOB MO NPOrPAMME 34







NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBPA30OBATE/IbHOM

MPOrPAMMBI

10 KNACC

Kopg,
nposepaemoro
pesynbTaTta

Mposepsaemble npegMeTHble pe3yabTaTbl 0OCBOEHUA OCHOBHOWM
obpasoBaTe/ibHON NporpaMmmbl cpeaHero oblero obpasoBaHuA

TeopeTnyeckne oCHOBbI OpI'aHM‘-IECKOVI XMmMmnn

11

ChopMMPOBaAHHOCTL NpeaCcTaBNEHUIA O XMMUYECKOM COCTaBAAIOLLEN
ecTecTBeHHOHaYYHOM KapTUHbI MUPA, POIM XUMWUK B NMO3HAHUU ABAEHUI
npupoapl, B8 GOPMUPOBAHUMN MbILLEHUA U KYAbTYPbl IMYHOCTK, €€
dYHKLMOHANbHOW rPamMOTHOCTU, HEOBXOAMMOW ANA PeLleHUsA NPaKTUYECKMX
33434 M 3K0NOrMyeckn 060CHOBAHHOIO OTHOLLEHMA K CBOEMY 340P0BbIO U
npupogHoW cpeae

1.2

BnageHune cucTeMoin XMMMUYECKNX 3HaHMI, KOTOPasA BKAKOYAET:
OCHOBOMOJaratowme NoHATUA (MoneKyna, BaleHTHOCTb,
I1EKTPOOTPULATENIbHOCTb, CTEeNeHb OKUCNEHNA, XUMNYECKaA CBA3b, MOJlb,
MO/IAPHAn Macca, MOIAPHbIA 06BEM, yrnepoaHbl ckeneT, GyHKLMOoHabHasn
rpynna, paaukan, M3oMmepus, NU30Mepbl, FOMOJIOTUYECKUIA pALd, FOMOJIOTY,
YrneBogopoabl, KUCAOPOA- M a30TCoAepKalume coegmHeHns, BUoaornyeckm
aKTMBHble BellecTBa (yrneBoabl, *Kupbl, 6enKkun), MOHOMEp, NoNMED,
CTPYKTYPHOE 3BE€HO, BbICOKOMOJIEKY/IAPHbIE COEAUHEHUSA); TEOPUM U 3aKOHbI
(Teopma xmmmnuyeckoro cTpoeHuns opraHnyeckux sewects A.M. Bytneposa),
3aKOHOMEPHOCTU, CUMBOJIMYECKMI A3bIK XMMWNU, PaKTONOTMYECKME CBEAEHUS O
CBOWCTBAX, COCTaBe, NO/IyYEHUN U HE30NACHOM MCNOIb30BAHMUN BarKHENLLINX
HEeopraHMYECKNX M OPraHNYECKMX BELLLECTB B ObITy M MPaKTUYECKOM
0eaTeNbHOCTU YenoBeKa

1.3

ChopMMPOBAHHOCTb YMEHW BbIABAATb XapaKTepHble NPU3HAKM NOHATUMN,
YCTaHaBAMBATb MX B3aMMOCBA3b, UCMO/b30BaTb COOTBETCTBYIOLME NOHATUA NPK
ONMCaHMM COCTaBa, CTPOEHUA U NPeBPALLEHNI OPraHNYECKUX COeaUHEHMU

1.4

cpopMMpPOBAHHOCTb YMEHMWIA UCMOb30BaTb XMMUYECKYIO CUMBOIMKY A5
COCTaB/IEHUA MOIEKYNAPHBIX U CTPYKTYPHbIX (Pa3sBEPHYTOM, COKpaLLEHHON)
dbopMyN opraHMYECKUX BELLECTB U YPaBHEHUIA XMMUYECKUX PeaKLMiA,
M3roTaB/IMBaTb MOAE/IM MOJIEKYI OPraHUYECKUX BELLECTB ANS UANIOCTPALUU UX
XMMMUYECKOro 1 NPOCTPAHCTBEHHOrO CTPOEHMSA

1.5

ChopMMPOBAHHOCTb YMEHWIA YCTAHABAMBATb MPUHAANEHKHOCTb U3YUYEHHbIX
OpraHMYecKUX BELLECTB MO UX COCTaBY U CTPOEHMIO K onpeaeiEHHOMY Kiaccy
(rpynne) coeanHeHwuii (yrneBogopoapl, KUCA0POA U a30TCoAepKaLLme
COeAMHEHMSA, BbICOKOMOJIEKYIAPHbIE COEANHEHMA), AaBaTb UM HAa3BaHUSA MO
cuctemaTuyeckolr HomeHknatype (IUPAC)




1.5

ChopMHUPOBAHHOCTb YMEHMA ONpeaensaTe BUAbI XMMUYECKOW CBA3U B
OpraHMYeCcKNX coeguHeHusAX (ogMHapHble U KpaTHble)

1.6

ChopmMpPOBaHHOCTb YMEHUA NMPUMEHATD: MOJIOXKEHWA TEOPUN CTPOEHMA
opraHuyeckmx sewects A.M. byTnepoBa a4na o6bsACHEHMA 3aBUCMMOCTM CBOWUCTB
BELLECTB OT UX COCTaBa U CTPOEHMA; 3aKOH COXPaHEHNA MacCbl BELLECTB

Yrneesogopogbl. Kucnopoacoaepskalime n a3oTcofepikallime opraHnuyeckmne
coeiHeHMA. BbICOKOMONEeKyNsApHble coeauHeHUs

2.1

ChopmMpoBaHHOCTb YMEHWUI NPUBOANTb TPUBUANbHbIE HAa3BAaHUA OTAENbHbIX
OpraHWYecKmMx BeLLLecTs (3TUNEH, NPONUAEH, aLETUNEH, STUNEHTINKONb,
rnavuepuH, deHon, popmanbaerung, auetanbaerus, MypaBbMHas KUCIOTa,
YKCyCHan KMCNoTa, 01eMHOBas KUCI0Ta, CTeapMHOBaA KMCNOTa, I1I0K03a,
dpPYKTO3a, Kpaxmar, Lenntonosa, rMuumH)

2.2

ChopMUPOBAHHOCTb YMEHMN XapaKTepPU30BaTb COCTaB, CTpoeHMe, GU3NYECKUNE U
XMMUYECKMe CBOMCTBA TUMUYHbIX NpeAcTaBuTeneit pasindHbIX K1accos
OpraHWYecKunx BelllecTs (MeTaH, 3TaH, 3TUEeH, NPONu/eH, aueTuaeH, bytagmeH-
1,3, metunbytaaneH-1,3, 6eH30, MeTaHOA, 3TAaHO, STUNEHT/IUKOb, TULLEPUH,
deHon, auetanbaerua, MypasbuHaa U YKCYCHaA KMCAOTbI, FKOKO3a, Kpaxmarn,
LeNN103a, aMUHOYKCYCHas KMCI0Ta)

2.3

ChopmMpPOBaHHOCTb YMEHMA UNNIOCTPUPOBATL TEHETUYECKYIO CBA3b MEXAY
TUNUYHBIMM NPEACTAaBUTENAMM PA3/IUYHBIX KTACCOB OPraHUYECKUX BELLECTB
YPaBHEHUSMWN COOTBETCTBYHOLLMX XUMUYECKUX PEAKLMI C UCNOIb30BaHNEM

CTPYKTYPHbIX popmyn

2.4

ChopMMPOBAHHOCTb YMEHUSA XapaKTepmn30BaTb MCTOYHWUKN YINEBOL0POLHOTO
cblpbs (HedTb, NPUPOAHbIN ras, yrosb), cnocobbl nx nepepaboTkm u
NpakTUYecKkoe NpMMeHeHe NPoayKTOB nepepaboTku

XUMUSA U KU3Hb. PacyéTbl

3.1

ChopMMPOBAHHOCTb YMEHWIA BNaAETb CUCTEMOMN 3HAHNI 06 OCHOBHbIX MeToAax
Hay4HOro MO3HAHWA, UCMOb3YEMbIX B XMMMUU MPU U3YHEHUM BELLECTB U
XMMUYECKUX ABNEHUI (HabnlogeHne, usmepeHue, IKCNePUMEHT,
MoZeNnpoBaHue), UCNONb30BaTb CUCTEMHbIE XMMUYECKME 3HAHWNA AN NPUHATUA
peLlleHMIA B KOHKPETHbIX XU3HEHHbIX CUTYyaLMAX, CBA3AHHbIX C BELLECTBAMM U UX
npMMeHeHnem

3.2

ChopmMnpoBaHHOCTb YMeHUI cobntofaTb NpaBua NOb30BaHMUA XMMUYECKOW
nocyaoi u nabopatopHbiMm 060pyaoBaHMEM, a TaKKe npaBuaa obpalleHmn ¢
BELL,eCTBAMM B COOTBETCTBMU C MHCTPYKLMAMM NO BbINOJAHEHMIO NabopaTOpHbIX
XMMWYECKUX OMbITOB




3.3

ChopMMUPOBAHHOCTb YMEHWIA NAAHUPOBATL M BbIMOJHATE XMMUYECKUIA
3KCNepUMEHT (NpeBpaLLeHUA OPraHNYECKUX BELLECTB NPU HAarpeBaHum,
noay4eHue 3TUAEHA U U3YYEHUE ero CBOMCTB, KauecTBEHHbIe peaKLuu
OpraHMYecKuUX BeLecTB, geHaTypauma 6eKoB Npu HarpesaHuu, UBETHble
peaKkumu 6esKoB) B COOTBETCTBMM C MPaBUAAMM TEXHUKM BE30MacHOCTU Npu
obpalleHnm C BeWwecTsamm 1 nabopatopHbim 060pyaoBaHMEM; NPEACTABAATL
pe3y/ibTaTbl XMMUYECKOTo 3KCNepumeHTa B Gopme 3anmncu ypaBHeHMUM’
COOTBETCTBYOLWMNX Peakumii u GopmMyanpoBaTh BbIBOAbI HA OCHOBE 3TUX
pe3y/bTaToB

3.4

ChopMMpPOBaAHHOCTb YMEHUI NPOBOAUTL BbIYMCAEHUA MO XUMUYECKUM
ypaBHeHuam (Maccbl, 06béma, KONMYecTBa UCXOAHOTO BellecTsa UAK NPoayKTa
peakuum rno u3BecTHbIM macce, 06bEMY, KONMYECTBY OAHOIO U3 UCXOAHbIX
BeLLEecTB U NPOAYKTOB peaKkumm)

3.5

CPopMMPOBAHHOCTb YMEHWIA KPUTUYECKM aHAIM3MPOBATb XMMUYECKYIO
MHPOPMaLMIO, NONYYAaEMYIO M3 Pa3HbIX UCTOYHMKOB (CPeACcTBa MaccoBOM
nHdopmaunm, cetb MHTEpHET 1 Apyrue)

3.6

CdopMUPOBAHHOCTb YMEHMI cobN0AaTb NpaBmaia SKOA0MMYECKU
uenecoobpasHoro noseaeHus B 6bITy U TPYA0BON AeATENbHOCTU B LEenax
COXpaHeHMA CBOEro 340p0BbA U OKPYXKatoLe NPUpoaHoN cpeapbl, 0CO3HaBaTb
OMacHOCTb BO34,ENCTBUSA Ha XKNBblE OPraHN3Mbl ONpeaenéHHbIX OpraHUYecKmx
BellecTs, MOHMManA CMbIca Nokasatens MNAK (npeaenbHo gonyctumom
KOHLIEHTPaLMK), NOACHATL Ha NpMMepax cnocobbl yMeHbLLEHMUA U
npeAoTBpaLLEHMA UX BPeAHOro BO34eNCTBMA Ha OpraHM3M YeloBeKka

11 K/TACC

Kog
npoBepsemoro
pe3syabTaTta

MpoBepsemble NPeAMETHbIE PE3Y/IbTaTbl OCBOEHUS OCHOBHOWM
obpa3oBaTenbHOM Nporpammbl cpeaHero obuero obpasoBaHumn

TeopeTquCKme OCHOBbI XuMUn

11

BnageHune cucteMomn XMMUYECKUX 3HAHUI, KOTOPas BK/HOYAET:
OCHOBOMO/aratoLWmMe NOHATUA (XMMUUYECKNI SNEMEHT, aTOM, 3/IEKTPOHHAsA
o060/104Ka aToMa, s-, p-, d-31eKTPOHHbIE OpbUTanM aToMOB, MOH, MOJIEKYNA,
Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENbHOCTb, CTEMEHb OKUC/IEHUA, XMMUYECKas
CBA3b, MOJ/Ib, MONIAPHAA Macca, MOJIAPHbIA 06BbEM, KPUCTANIMYECKAA PELLETKA,
TUMbl XUMUYECKUX PeaKLMii (OKUCAUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- U
3HAOTEPMUYECKME, PeakL MM MOHHOro 0bMeHa), pacTBOp, 3/1EKTPONUTSI,
HE3/NEeKTPOAUTbI, SNEKTPOAUTUYECKAA ANCCOLMALNA, OKUCIUTEND,




BOCCTAaHOBWUTE/Ib, CKOPOCTb XMMMYECKOW peakumm, XMMUYecKkoe paBHoBecue);
TEOPUM N 3aKOHbI (TEOPUA 3NEKTPONNTUYECKON auccoumaumm, MNeproagmyecknin
3akoH [1.1. MeHaeneeBa, 3aKOH COXpaHEHWA MacCCbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XMMUUN, GAKTOIOrMUYECKNE CBEAEHMA O CBOMCTBAX, COCTaBE,
nonyyYyeHnn 1 6e30nacHOM UCNO/Ib30BaHUWN BaXKHEMLINX HEOPraHMYECKMX
BELLLECTB B ObITY M MPaKTUYECKOM AeATeIbHOCTM YeN0BEKa

1.2

ChopMMPOBaHHOCTb YMEHWI BbIABATL XapaKTepHble MPU3HaKN 1 B3aMMOCBA3b
M3YYeHHbIX MOHATUI, NPUMEHATL COOTBETCTBYIOLME NOHATUA NPU ONUCAHUK
CTPOEHMA N CBOMCTB HEOPraHNYECKNX BELLLECTB U UX NPEeBPaLLLEHWIA; BbIABNATD
B3aMMOCBA3b XMMUYECKMX 3HAHWUI C MOHATUAMM U NPeACcTaBAEHUAMU APYTUX
ecTecTBeHHOHay4YHbIX NpeameToB

1.3

BnageHne oCHOBHbIMW METOA4AaMM Hay4HOTO NO3HaHMA BELLECTB U XMMUYECKUX
ABNEHUI (HaboaeHne, M3MmepeHue, SKCNepMmMeHT, MoAeNINpPoBaHue)

1.4

ChopMMpPOBaHHOCTb YMEHMI ONpeaenaTb Bal€HTHOCTb U CTEMEHb OKUC/IEHUSA
XMMMYECKUX SN1EMEHTOB B COEAMHEHUAX PA3/IMYHONO COCTaBa, BUA, XMMUYECKOM
cBA3M (KoBaneHTHasA, NOHHasA, MeTaNIMYecKas, BOAOPOAHAN) B COEANHEHUSAX,
TUN KPUCTA/LIMYECKOM PELIETKM KOHKPETHOTIO BeLLecTBa (aToMHas,
MOJIEKYNSAIPHAA, MOHHAA, MeTannyecKasn)

1.5

ChopmMMpPOBaAHHOCTb YMEHU onpesensaTb XapakTep cpeabl B BOAHbIX pacTBopax
HEeopraHNYecKMx coeamHeHuin

1.6

ChopmMMpPOBaHHOCTb YMEHUA KNacCcuPpULMPOBaTb XMMUUYECKME PeaKkLmm No
PasNMYHbIM NPU3HaKaM (YMCY U COCTaBY pPearmpyowmnx BeLWecTs, TEN10BOMY
apPeKTY peakumm, U3MeHEHMUIO CTENEHEN OKUCNEHNA 31eMEHTOB, 06paTUMOCTH
peaKkumu, y4acTuio KataamsaTtopa)

1.7

ChopmMMPOBaAHHOCTb YMEHWNI COCTABAATb YPABHEHMA PeaKkUmid PpasiIMYHbIX TUMOB,
NoJiHble U COKpaLLEHHble YpaBHEHMA PeakUnii MOHHOro obmeHa, yunTbiBas
YCNOBWA, NPU KOTOPbIX 3TV PeaKkLmMm nayT 40 KoHua

1.8

ChopmMnpoBaHHOCTb YMEHWUI NPOBOANTL peaKLm, NoATBepKaatowme
KauyecTBeHHbI COCTaB Pa3/INYHbIX HEOPraHNMYECKMX BELLLEeCTB, Pacno3HaBaTh
OMbITHbIM MYTEM MOHbI, MPUCYTCTBYIOLLME B BOAHbIX PAaCTBOPaX HEOPraHUYECKUX
BELLECTB

1.9

ChopmMMpPOBaAHHOCTb YMEHMIA PACKPbIBATh CYLLHOCTb OKUCAUTENBHO-
BOCCTAHOBUTE/IbHbIX PEAKLMIN NOCPEeACTBOM COCTaB/IEHUS 31EKTPOHHOIO
6anaHca aTnx peakuymi

1.10

ChopMMPOBAHHOCTb YMEHMI 06BACHATL 3aBUCMMOCTb CKOPOCTU XMMUYECKOW
peaKkLmMm OT PasnYHbIX GaKTopoB




1.11

ChopMMPOBAHHOCTb YMEHMI 06BACHATL XapaKTeP CMELLLEHNA XMMUYECKOro
paBHOBECMKSA B 3aBMCMMOCTM OT BHELLHero Bo3aencteuna (NnpuHumn fle LWatense)

O6Ll.l,aﬂ N HeopraHMyeckaa XxmmumaA

2.1

ChopmMMpOBaHHOCTb YMEHWI pacKpbIBaTb cMbica Mepuoanyeckoro 3akoHa [.U.
MeHaeneesa v 4€MOHCTPMPOBATL €0 CUCTEMATUSMPYIOLLYIO, OB BACHUTENbHYIO
M NPOrHOCTUYECKYHO GYHKLMM

2.2

ChopMMpPOBaHHOCTb YMEHMUI XapaKTepM30BaTb 31EKTPOHHOE CTPOEHUE aTOMOB
XMMUYECKUX 31emeHTOB 1-4 nepnoaos MNepmnoanyeckom CUMCTEMbI XUMUYECKUX
anemeHToB [.U. MeHaeneesa, UCNONb3YA NOHATUSA «S-, P-, d-3N1EKTPOHHbIE
opbUTaNMY», «3HepreTUYecKme YPoBHUY, 06 bACHATb 3aKOHOMEPHOCTHU
N3MEHEHMUA CBONCTB XMMMUYECKUX 3/IEMEHTOB M UX COEANHEHWNI MO Nepuoam u
rpynnam MNepuogunyeckon cuctembl Xummyeckux anemeHtos .M. MeHaeneesa

2.3

ChopmmnpoBaHHOCTb YMEHMIA XapaKTepmn3oBaTh (ONMCbIBaTb) 0BLIME XMMUYECKME
CBOICTBA HEOPraHMYECKMX BELLECTB Pa3/IMYHbIX K1accoB, NOATBEPKAATh
CyLLLECTBOBAHME reHEeTUYECKOM CBA3M MeXK Ay HeopraHMYeCKMMHM BelLlecTBamu C
NMOMOLLLbIO YPaBHEHWI COOTBETCTBYHOLLMX XMMUYECKUX PeakLmit

2.4

ChopMMPOBAHHOCTb YMEHWIA YCTaHABMBATbL MPUHAANEKHOCTb HEOPraHUYECKMX
BELL,ECTB MO MX COCTaBy K onpegenéHHoMy Knaccy (rpynne) coeauHeHui
(npocTble BewecTBa — MeTaN/bl U HEMETA/Ibl, OKCUAbI, OCHOBAHWUSA, KUC/IOTbI,
amdoTepHble rMapoKcnabl, Conn)

2.5

ChdopmMpoBaHHOCTb YMEHWI MCMOJIb30BATb XMMUYECKYIO CUMBOJIUKY N8
cocTaBneHua Gopmyn BELWECTB M YPAaBHEHNIN XMMUYECKUX PeaKL Ui,
cucTemaTuyeckyto HomeHknatypy (IUPAC) n TpuBmanbHble Ha3BaHUA OTAEbHbIX
HeopraHMYecKunx BewecTs (yrapHbli ras, yrnekucablii ras, aMmmMmak, rawéHas
W3BEeCTb, HeralwéHas M3BecCTb, MUTbEeBasA coaa, NMPUT U Apyrue)

2.6

ChopmmnpoBaHHOCTb YMEHMIM XapaKTepn3oBaTh (ONMCbIBaTb) 06LWME XMMUYECKME
CBOMCTBA HEOPraHWYECKMX BELLECTB Pa3/IMYHbIX K/1accoB, NOATBEPKAATb
CYLL,ECTBOBaHWE reHETUYECKOW CBA3N MeXK Ay HEOPraHMYEeCKMMM BELLLECTBAMM C
MOMOLLbIO YPaBHEHWNI COOTBETCTBYHOLLMX XMMUYECKUX PeaKLmii

2.7

ChopMMpPOBaHHOCTb YMEHMI NAAHNPOBATL U BbINOAHATD XMMUYECKUIA
3KCNEepUMEHT (pa3/iorKeHne NnepoKcmaa Bogopoaa B NPUCYTCTBMM KaTanusaTopa,
onpeaeneHue cpesbl PacTBOPOB BELLECTB C MOMOLLbIO YHUBEPCA/IbHOIO
WHAMKATOPA, BAUSHME Pa3/IMYHbIX GAKTOPOB Ha CKOPOCTb XMMUYECKOW peaKLmy,
peakunmn MOHHOro obmeHa, KauecTBEHHbIE PeakLUnn Ha cyabdaT-, KapboHaT- u
XNOPUL-aHNOHBI, HA KATMOH AMMOHUSA, pelleHne IKCNePUMEHTANbHbIX 33434 No
Temam «MeTannbi» u «HemeTannbi») B COOTBETCTBUM C MPaBUAAMU TEXHUKM
6€30nacHOCTM NpW 06PaALLEHMM C BELLLECTBAMU M 1abOpaTOpHbIM
0bopynoBaHNEM; NPEACTABAATb PE3Y/bTaTbl XMMUYECKOTO IKCNEPUMEHTA B




dopme 3anncK ypaBHEHUI COOTBETCTBYHOLLMX PeaKLMit U popmMyMpoBaThb
BbIBOAbI Ha OCHOBE 3TUX PE3y/bTaToB

2.8

ChopmMnpoBaHHOCTb YMeHMUI cobatogaTth NpasBuaa Nob30BaHMA XMMUYECKOMN
nocyaoi n nabopatopHbiMm 060pyaoBaHMEM, a TaK»Ke NpaBuaa obpalleHus ¢
BelLecTBamMM B COOTBETCTBUM C MHCTPYKLMAMM MO BbINOAHEHWIO NabopaTopHbIX
XMMUYECKUX OMbITOB

2.9

ChopmMMpOBaHHOCTb YMEHMIA XapaKTepmn3oBaTb XMMUYECKME NPOLLECCHI,
Nexallme B OCHOBE NPOMbILIIEHHOrO NOAYYEHUA CEPHOM KMCAOTbI, aMMMaKa, a
TaKXe cGOPMMPOBAHHOCTb NPEACTaBAEHNI 06 06LMX HaYYHbIX NPUHLMNAX U
3KO/I0rMYECKMX Npobaemax XMMNYECKOro Npom3BoACTBa

Xnmunsa v Kn3Hb. PacuéTnbl

3.1

CdopmmnpoBaHHOCTb NPeACTaBAEHMIN O XMMNYECKOM coCcTaBaAtoWweNn
€CTeCTBEHHOHAYYHOM KapTUHbI MMPa, POIM XMMWU B MO3HAHUN ABNEHWU
npuvpoabl, 8 GOPMUPOBAHUN MbILIEHWUA U KYbTYPbl IMYHOCTH, eé
dYHKUMOHANbHOM rpaMOTHOCTU, He0bXoAMMON ANA pelleHnA NPaKTUYECKMX
3a/1a4 M 3KONOTNYECKN 0B6OCHOBAHHOIO OTHOLLEHMA K CBOEMY 34,0POBbIO U
npupoaHon cpeae

3.2

ChopmMMPOBAHHOCTb YMEHWIA KPUTUYECKM aHaNN3MPOBATb XMMUYECKYIO
MHbOPMaALMIO, NOYHAaEMYIO U3 Pa3HbIX MCTOYHUKOB (CpeacTBa MacCoBOWA
KOMMYHWKaUun, ceTb MHTEpHET 1 gpyrue)

3.3

ChopmMMpoBaHHOCTb yMeHMI cobntoaaTh NPaBuia SKONOMMYECKM
uenecoobpasHoro nosegeHus B 6bITy U TPYAOBON AATENBHOCTU B LLENAX
COXpaHeHWs CBOEro 340p0BbA U OKpPY»KatoLWwel NpUpoaHoi cpesbl

3.4

Oco3HaBaTb OMACHOCTb BO34EMCTBMA HA KMBbIE OPraHU3Mbl ONpeaenEHHbIX
BELLECTB, MOHMMAanA cMbIc/ NoKasaTtena NAK, NosacHATbL Ha NpuMepax cnocobbl
YMEHbLLEHMA 1 NPeaoTBPaLLEHNA UX BPeAHOro BO34ENCTBMUA HAa OpraHM3m
yenoseKa

3.5

ChopmMmnpoBaHHOCTb YMEHWIA NPOBOANUTL BbIUMCAEHNA C UCMOb30BaHMEM
MOHATUA «KMACcCoBasA A0/ BeLEecTBa B pacTBope», 06bEMHbIX OTHOLEHWI ra30B
NPUY XMMUYECKUX PeaKLMAX, MacCbl BelllecTBa UamM o6bEma rasos no U3BECTHOMY
KO/IMYECTBY BELLLECTBA, Macce nam o6bEMY OAHOIO M3 yYacTBYIOLLMX B Peakumum
BellecTs, TennoBoro adpdeKkTa peakummn Ha 0OCHOBE 3aKOHOB COXPaHEeHUA Macchbl
BELLECTB, NPEBPALLEHNA U COXPAHEHMA SHEPTUn




MPOBEPAEMBbIE /TIEMEHTbI COOEPXAHWNA

10 KJTACC

Kog

MpoBepaemMblit 3NeMEHT CoAepKaHuA

TeopequeCKme OCHOBbI OpFaHM‘JECKOVI XMmMmnn

11

MpegMmeT opraHMYECKON XUMUN: €€ BOSHUKHOBEHWE, Pa3BUTUE U 3HAYEHME B MOYYEHUMU
HOBbIX BELLLECTB M MaTepManoB. Teopma CTPOEHNS OpraHMYecKMx coeanHeHmin A.M.
byTtnepoBa, €€ OCHOBHbIE MNONOXKEHUA

1.2

CTpYKTYpHble popMy bl OPraHUYECcKMX BeLLecTB. Fomonorusa, nsomepus. XuMmnyeckas cessb
B OPraHUYECKMNX COeANHEHUAX — OAMHAPHbIE U KpaTHble cBA3U. [peacTaBneHne o
KnaccuduKaLmMm opraHMYEeCKMX BELLLECTB

13

HomeHKnaTypa opraHU4Yecknx coeguHeHuni (cuctematnyeckas) v TOMBUaAbHbIE Ha3BaHMA
BaXKHeWLWMX NpeacTaBuTeNneil KNaccoB OpraHMYecKMx BeLecTs

Yrnesogopoapl

2.1

AJ/IKaHbl: COCTaB M CTPOEHME, FTOMONIOTMYECKUI psad. MeTaH 1 3TaH — npocTeilumne
npeacTaBUTENIN aNKAHOB: PU3MYECKME U XMMUYECKME CBOMCTBA (PeaKkumm 3aMeLLeHms 1
ropeHua), HaxoxaeHue B NpMpoae, NoayYeHne u NnpuMmeHeHne

2.2

ANKeHbl: COCTaB W CTPOEHMWE, FTOMONOTMUYECKUI PAA. DTUMEH U NPONKUIeH — npocTerwne
npeacTaBUTeNN aNlKeHOB: GU3NYECKME U XMMMYECKUME CBOICTBA (peaKkumm rugpupoBaHms,
raforeHMpPoBaHWsA, rMApaTaLmn, OKUCIEHNA U MOAMMEPU3ALMM), MONYYEHME U MTPUMEHEHUE

2.3

AnKagueHbl: bytagmeH-1,3 n metunbytaguen-1,3: cTpoeHne, BaxkHeNWmMe XMMUYECKMe
cBovicTBa (peakums nonnmepusaumm). MoaydyeHne CMHTETUYECKOrO Kay4yyKa U pe3uHbl

2.4

ANKWHbI: COCTaB 1 0COBEHHOCTU CTPOEHUS, TOMOIOTMYECKUI psaa. ALLeTUNEeH — NPOoCTenLWni
npeacTaBuTe/Ib aJIKMHOB: COCTaB, CTPOEHMeE, GU3NYECKME N XMMUYECKMEe CBOMCTBA (peakuum
rMOPUPOBAHMA, FANOrEHNPOBAHMSA, TMAPaTaLMKM, TOPEHUs), NOyYeHME U NPUMEHEHNE

2.5

ApeHbl. BeH30A: coCTaB, CTPOEHUE, PUINYECKME N XMMUYECKME CBOMCTBA (peakunm
raloreHMPOBaAHUA N HATPOBAHMA), NOSYYEHNE U MPUMeEHEHUe. TONYON: COCTaB, CTPOEHME,
bu13nYecKnEe N XMMMYECKMe CBOMCTBA (peaKL MM raloreHMPoOBaHNA U HATPOBaHMA),
noJsiydeHume u npumeHeHmne. TOKCUYHOCTb apeHoB. FeHEeTUYECKan CBA3b MeXay
yrneBoAopoaamm, NpuHag exaWwmmMm K pasinyHbIM Kiaccam

2.6

MpupoaHbIe UCTOYHWUKM YrNeBoaopoaoB. NpupoaHbIi ras n NonyTHble HedTaHbIE rasbl.
HedTb 1 eé npouncxoxgeHme. Cnocobbl nepepaboTkn HedTn: NeperoHKa, KPeKUHr




(Tepmumyecknin, KaTanuTnyeckuii), nuponauns. NpoaykTbl nepepaboTkm HedTH, UX
NPMMEHEeHME B NPOMBbILLIEHHOCTU U B BbITy. KaMeHHbI Yronb U NPOAYKTbI ero
nepepaboTku

Kucnopoacoaepskalime opraHnyeckmne coegmHeHns

3.1

MpesenbHble 0g4HOATOMHbIE CNMPTbl. MeTaHON U 3TaHOJ: CTPOeHME, GU3MYECKME U
XMMMYECKME CBOICTBA (peaKLum ¢ aKTUBHbIMU METaNIaMM, raJloreHOBOAOPOLAMM,
ropeHue), npumeHeHune. BoaopoaHble CBA3M MeXAY MOeKynamu cnupTtos. [eicteune
MeTaHO/1a 1 3TaHOJ/1a Ha OpraHM3m YyesioBeka. MHOroaToOMHbIe CMPTbIl. ITUNEHTZINKOb U
rNULEPUH: CTpoeHMe, PU3NYECKNE N XMMUYECKMe CBOMCTBA (B3aMmogaelicTeme co
LLEeNOYHbIMN MeTaN1aMK, KaYeCTBEHHAA PeaKkLuma Ha MHOToaTOMHble cnupTbl). elicTBre Ha
opraHu3m yesnoBeka. MpMmeHeHMe rnLeprHa 1 STUNEHTIUKONA

3.2

deHon: cTpoeHne MoeKy bl, GU3NYECKME N XMMMYECKUe CBOMCTBA. TOKCUMUYHOCTb deHona.
MpumeHeHne peHona

3.3

Anbaerngbl U KeToHbl. Dopmanbaerna, auetanbaerua: ctpoeHue, dusmyeckue u
XMMUYECKME CBOMCTBA (peakuumn OKUCNEHNA N BOCCTAaHOB/IEHMA, KAYECTBEHHbIE peaKLmm),
nosiydeHue U NnpumMeHeHne

3.4

OAHOOCHOBHbIE NpeaenbHble KapboHOBbIE KUCNOTbl. MypaBbMHAsA U YKCYCHAA KNUCNOTbI:
cTpoeHue, dU3MYecKme U XMMUYECKMe CBOMCTBA (CBOMCTBA, 0bLMe ans Knacca KUCOT,
peakums aTepudukaLmm), noaydeHne n npumeHeHune. CteapmHoBas 1 0N1eMHOBasA KUCAOTbI
KaK NpeACTaBUTENN BbICLUMX KAPOOHOBbIX KMCNOT. Mblia Kak COMM BbICLIMX KAPOOHOBbIX
KMCNOT, X MOtoLLLee AeicTBUNe

3.5

CnoskHble a¢unpbl KaK NPon3BoAHble KAPOOHOBbIX KMCNOT. MTMAPOAN3 CNOXKHbLIX 3PUPOB.
Kupbl. Tnaponuns Knpos. NMpumeHeHue Xnpos. buonornyeckasa poab XKMpos

3.6

YrnesoApbl: cocTas, Knaccudukaums yrnesoaos (MoHo-, AU- 1 noavcaxapuapl). Fnokosa —
npocTenwmnii MoHocaxapua: 0CO6eHHOCTU CTPOEHMA MOEKY/Ibl, GU3NYECKME U XMUMUYECKME
cBoWCcTBa (B3aumogeicteue ¢ ruapokcnaom meau(ll), okucaeHne ammmadHbIMm pacTBOPOM
oKcupaa cepebpa(l), BocctaHoBNAEHWE, BPOXKEHMNE TNHOKO3bI), HAXOXKAEHWE B NpUpoae,
npMmeHeHue, Bruonornyeckasn posb. PoTocnHTes. PpyKTo3a Kak M30Mep rNOKo3bl. Kpaxman
W LLeNNt0N103a Kak NpMpoaHble nosimmepbl. CTpOeHUE Kpaxmasa v Lenntsiosbl. Pusmyeckue
M XMMMUYECKME CBOMNCTBA Kpaxmana (rmaposins, KauecTBeHHan peaKkums ¢ Moaom)

AsoTcoaeprKallme opraHM4eckme coegmHeHus

4.1

AMMHOKNCNOTbI Kak amdoTepHbIe opraHmMyeckue coegmHeHus. Pnusndeckne n XuMmyeckmne
CBOWCTBA aMWMHOKUCNIOT (Ha Npumepe rnunumHa). buonormyeckoe sHayeHne aMMHOKUCAOT.
MenTnapl

4.2

Beslkn Kak NpupoaHble BbICOKOMOJIEKYAAPHbIe coeanHeHns. NepBrnUHan, BToOpMYHan 1
TPEeTUYHAnA CTPYKTypa 6e/1KoB. XMMMYecKne CBOMCTBA BENKOB: r'MAPO0In3, feHaTypaLms,
KayecTBeHHble peakunn Ha 6enku




BblCOKOMOI’IEKYI'IFIprIe coegunHeHuA

5.1

OcCHOBHble MOHATUA XUMUN BbICOKOMOIERYIAPHbIX COE,CI,VIHGHI/IVIZ MOHOMED, NosIMmep,
CTPYKTYpPHOE 3BEHO, CTENEHDb NOZIMMEPU3ALLUN, CPeaHAA MOZTIEKYNAPHAA MacCcCa. OcHOBHble
MeTOodbl CUHTE3a BbICOKOMOJIEKYNAPHbIX COE,EI,VIHEHVII‘/‘I — noanmmepunsauma n
NONNKOHAOEHCaUnA

5.2

3KCFIepVIMEHTaJ'IbeIe MeTOobl N3yvyeHnAa BewecTts N nx I'IpEBpBLIJ,GHMﬁI O3HakKomneHue C
o6pa3u,aMM NPUPOAHbBIX U UCKYCCTBEHHbIX BOJIOKOH, N1AaCcTMAcCC, KaydyKoB. [onydyeHne
CUHTETUYECKOro Kaydyka n pe3unHbl

11 KNACC

Kog

MpoBepsemMblit 3SN1EMEHT COAepKaHUA

TEODETW‘IECKME OCHOBbI XM

11

XMnyeckunii anemeHT. ATom. A4po aTtoma, N30ToMbl. /IEKTPOHHAn 060/104Ka.
JHepreTUYECKMe YPOBHU, NOAYPOBHU. ATOMHbIe opbuTtany, s-, p-, d-anemeHTbl.
OcobeHHOoCTHM pacnpeaeneHmsn 31eKTPOHOB Mo opbUTaNAM B aTOMax 3/IEMEHTOB NepBbIX
YyeTbIpEX NEPUOA0B. INEKTPOHHAA KOHPUIypaLuma aToMoB

1.2

Mepurogmyecknin 3akoH 1 MNeprogmyeckas cuctema XMMUYecKmx anemenTos 4.U.
MeHaeneesa. CBA3b NepMoaMYECcKOro 3akoHa u MNeproanyeckoit cMcTeMbl XMMUYECKMX
anemeHToB [.1. MeHaeneesBa c COBpEMEHHOMN TEOPUEN CTPOEHUA aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUA CBOMCTB XMMUYECKUX 31EMEHTOB M 06pasyemMbix MU
NPOCTbIX M CNOXHbIX BELWECTB MO rpynnam un nepnogam. 3HayeHne Nnepnoanyeckoro 3akoHa
B Pa3BUTMM HAYKMK

1.3

CTpoeHue BelLecTBa. XMMMUYECKas CBA3b. Buabl XMMMUYECKOM CBA3U (KOBaNeHTHasn
HEenoNsApHanA U NoAAPHas, MOHHasA, MeTananyeckas). MoHbl: KaTUOHbI M @aHUOHBDI.
MexaHu3Mbl 06pa3oBaHNA KOBANEHTHOW XMMUYECKOM CBA3N (0BMEHHbIN U JIOHOPHO-
aKuenTopHbIi). BogopogHas cBAsb

14

BaneHTHOCTb. dneKkTpooTpuuaTenbHocTb. CTeneHb OKUCNEeHNA

15

BeliecTBa MONEKYNAPHOTO M HEMOIEKYNAPHOIO CTPOEHUA. 3aKOH NOCTOAHCTBA COCTaBa
BeL,ecTBa. TUMbl KPUCTA/IMYECKMX PELLETOK. 3aBUCMMOCTb CBOMCTBA BELLECTB OT TUMA
KpUCTananyeckom pewéTtku. MoHATHe o AncnepcHbix cuctemax. CTUHHbIE U KONTIOUAHbIE
pacTBopbl. MaccoBas A0nsA BelecTBa B pacTBope

1.6

KﬂaCCI/Id)MKaLI,I/I‘r'I HeopraHn4ecKkux COG,EI,I/IHEHMI‘;I. HomeHKnaTypa HeopraHNM4YeCKnx BeLecTs




Xnumumyeckasn peakyua. KﬂaCCMd)VIKaLI,MFI XUMUNYECKUX peaKLl,VIﬁ B HeopFaHI/I‘-IECKOI‘;I n

1.7 OpraHMYecKOM XMMMUKU. 3aKOH COXPaHEHWUA MACCbl BELLECTB, 3aKOH COXPAaHEHUA U
npeBpaLLeHUsa SHEPTUM MPU XMMNYECKUX PeaKkLmaX
1.8 CKOpOCTb peaKkummn, eé 3aBUCMMOCTb OT Pa3/IMYHbIX paKkTopoB
19 Obpatmble peakumn. Xummnyeckoe paBHoBecue. PakTopbl, BAMAIOLME HA COCTOAHME
' Xnummyeckoro pasHosecua. MpuHumn fle Watenbe
110 dneKTpoNnUTMYECKas anccoumauma. CuabHble U ciabble anekTponuTbl. Cpega BogHbIX
' pacTBOPOB BELLECTB: KUCNas, HEUTPasibHaA, WenoYHanA. Peakumm MOHHOro obmeHa
1.11 OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE PeAKLUM
2 HeopraHuyeckas xumma
HemeTannbl. MonoxxeHne HemeTannos B [lepnogmMyeckomn cucteMe XMMNYECKUX 3/1eMEHTOB
2.1 O.UN. MeHaeneeBa M 0COBEHHOCTM CTPOEeHMA aToOMOB. PU3NYECKME CBOMCTBA HEMETA//IOB.
Annotponua HemeTannoB (Ha npumepe Kucaopoaa, cepbl, docdopa v yrneposa)
XMmunYecKkune cBOMCTBA BarKHEMLWNX HEMETAI0B (raforeHos, cepsbl, a3oTa, docdopa,
2.2 yrnepoAa u KpemHua) 1 Ux CoeAMHEHNM (OKCUA0B, KUCNOPOACOAEPHKALLUX KUCOT,
BOZOPOAHbIX COeANHEHNIH). MpUMeHEHNe BaXKHENLLINX HEMETA/INIOB U UX COeANHEHWN
MeTannol. NonoxeHne metannos B [epuoanyeckon cucteme XMMUYECKMX snemeHToB [.U.
23 MeHaeneea. Ocob6eHHOCTU CTPOEHUA 3NEKTPOHHbIX 060104eK aToMOB MeTann08. Obwue
' dusnyeckune ceomctTea metannos. CnaaBbl METANNO0B. DNEKTPOXMMMUYECKUN pAL,
HaNpAXeHUn meTannos
XMMMUECKMe CBOMCTBA BarKHEMLINX MeTanNoB (HaTpuid, Kannii, KanbLuii, MarHui,
2.4 aNIIOMUHWNM, UMHK, XPOM, Kefie30, meab) n nx coegmHeHnin. Obwme cnocobbl nonyyeHus
meTannos. [[pUMeHeHMe MeTaNoB B ObITy N TEXHUKE
2.5 [eHeTMYecKas CBA3b HEOPraHUYECKNX BELLLECTB, NPUHAANEKALWMX K PA3/IMYHbIM Knaccam
3 X1MMA U KU3Hb
Ponb xumnm B obecneyeHnm sKoN0rMYeckomn, sSHepreTM4eckomn 1 NMLeBoi 6esonacHoCTH,
3.1 Pa3BUTUM MeaANLMHbI. [TOHATUE O Hay4YHbIX METOAAX NO3HAHUS BELLECTB N XMMUYECKUX
peaKkuni
3.2 MpepacraBneHns 06 06LWMX HayYHbIX NPUHLMMIAX MPOMbILIEHHOTO NOYYEeHUA BaXKHENLLMX
BeL,ecTB. Yesl0BEK B MM1pE BELLECTB M MAaTEPMANIOB: BaXKHeNLWNe CTponUTe IbHbIE
MmaTepuranbl, KOHCTPYKLUMOHHbIE MaTepurasibl, KPAaCKK, CTEK/I0, KEpaMUKa, MaTepuanbl Ana
3/1eKTPOHUKM, HAHOMaTepPMabl, OPraHUYECKME U MUHEPaAbHbIE YA06peHus
3.3 XMusA 1 340p0OBbE YesI0BEKA: NPaBUAA UCMONb30BaHUA NEKAPCTBEHHbIX NPENAPaTOB,




npasuia 6e30nacHOro UCnosib3oBaHuUsA npenapartos 6bITOBON XMMUN B I'IOBCEAHGBHOVI
HKU3HU




YYEBHO-METOAMYECKOE OBECINEYEHWE OBPA3OBATE/IBHOIO NMPOLUECCA
OBA3ATE/IbHbIE YHEBHBIE MATEPUAJIbI /1A YHEHUKA
METOAMNYECKUE MATEPWUANbBI ON1A YYUTENA

LUNPPOBbLIE OBPA30OBATE/IbHbBIE PECYPCbI 1 PECYPCbl CETU MHTEPHET



