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NOACHUTE/NTbHAA 3ANNCKA
Mporpamma no XMMumn Ha ypoBHe cpeaHero obuero obpasoBaHua pa3paboTaHa Ha ocHoBe PefepanbHOro 3aKoHa oT
29.12.2012 Ne 273-®3 «O6 ob6pa3oBaHmn B Poccuitickon Peaepaymn», TpeboBaHUI K pe3ynbTatam ocBoeHUs deaepanbHOM
obpa3oBaTesibHOM Nporpammsbl cpeaHero obuiero ob6pasosanua (POM COO), npeactaBneHHbIx B PegepanbHOM
rocygapctseHHomM obpasoBatenbHoM cTaHgapTe COO, ¢ yuétom KoHuenunu npenogaBaHusa ydebHoro npeameta «Xmmma» B
o6pa3oBaTesibHbIX OpraHn3aumnax Poccninckon degepaunm, peanmnsyrowmx oCHOBHble 06pa3oBaTesibHble NPOrpaMmbl, U
OCHOBHbIX NON0XeHU «CTpaTernm passmuTmna BocnutaHma B Poccuiickoit ®eaepauymm Ha nepuog o 2025 roaa» (PacnopsaxkeHue
Mpasutenbctea PO ot 29.05. 2015 N2 996 - p.).

OcHoBY NOAX0A0B K pa3paboTke nporpammbl MO XMMWUK, K onpeaeneHnio obuien ctpaterm obyvyeHns, BOCMUTaHMUA U Pa3BUTUA
obyuatowwmxca cpeacTtsamm yuebHoro npeameta «Xumua» ansa 10—11 knaccoB Ha 6a30BOM YpPOBHE COCTaBMAN KOHLENTYalbHble
nonoxenma ®rocC COO o B3aMmoobyCNOBNEHHOCTU LEenen, coaepkaHua, pesybTaTtoB 06y4eHMa n TpeboBaHUI K YPOBHIO
NOAroTOBKM BbIMYCKHMKOB.

Xnmunyeckoe obpasoBaHue, Noay4yaemoe BbiNyCKHMKaMm 06Leobpa3oBaTeNnbHOM OpraHM3aLmnm, ABAAETCA HEOTbEM/IEMON
4acTblo UX 06pa3oBaHHOCTU. OHO CNYXKUT 3aBEPLLAIOLLMM 3TAaNOM pPeanm3aLmnm Ha COOTBETCTBYHOLLEM eMy 6a30BOM YPOBHE
K/1tOYEBbIX LLEHHOCTEN, MPUCYLLNX LLeNOCTHON CUCTEME XMMUYECKOTO 06pa3oBaHmMA. ITU LLEHHOCTU KacatoTcsl NO3HAHMA 3aKOHOB
npupoabl, GOPMUPOBAHNA MUPOBO33PEHUA N 0OLLEN KYNbTYPbl YENIOBEKA, @ TaKXKe IKOJIOrMYeckn 060CHOBAaHHOIO OTHOLLEHUS K
CBOEMY 3710POBbIO U NPUPOAHON cpeae. Peannsyetcs xumunyeckoe obpasoBaHme obyyatoLMXca Ha YPOBHE cpeaHero obuiero
obpa3oBaHuA cpeacTBaMu yyebHoro npeameTta «XMMma», CoAepHKaHMe U NOCTPOEHME KOTOPOro onpeaeneHbl B Nporpamme no
XUMUU C YY4ETOM cneumPUKN HayKnU XMMUK, e€ 3HaYeHMA B NO3HAHMWN NPUPOAbI MU B MaTePUaNbHOM KN3HM ODOLLECTBA, a TaKKe C
YYETOM 06LWMX LeNen U NPUHLMNOB, XapPaKTEPU3YIOLLNMX COBPEMEHHOE COCTOsIHUE CUCTEeMbI cpeaHero obuiero o6pa3oBaHus B
Poccuitckon ®epepaumu.

XMUA KaK 9N1€MEHT CUCTEMbI ECTECTBEHHbIX HaYK UIPaeT 0cobyko po/ib B COBPEMEHHOM LIMBMAK3ALMMK, B CO34aHUM HOBOM 6a3bl
MaTepnanbHOM KynbTypbl. OHa BHOCUT CBOM BKNaA, B GOPMMUPOBAHME PALMOHAIbHOrO HAayYHOIo MblILLNEHUA, B CO34aHUeE
LEeNOCTHOro nNpeacTaBaAeHnA 06 OKpyXKaloLWeM MUPEe KaK 0 eaMHCTBE NPUPOAbI M YeNoBeKa, KoTopoe GopMUpyeTca B XMMUN Ha



OCHOBE NOHMMaHWA BELLLECTBEHHOIO COCTaBa OKPYKAlOLWEro Mmpa, 0CO3HAHMA B3aMMOCBA3M MEXAY CTPOEHUEM BELLECTB, UX
CBOMCTBAMM M BO3MOXKHbIMM 061aCTAMU NPUMEHEHUS.

TecHoO B3aMMOAeVICTByﬂ C Apyrmmm ecteCtBeHHbIMU HayKamMn, XMMHUA CTana HEeOTbeEMNIEMOW YaCTbio N\MpOBOVI KynbTypbl,
HeO6XOﬂ,MN\bIM yCnoBuMem ycnewHoro Tpyaa n XM3Hm KaxKa0ro 4iaeHa O6I.I.I,eCTBa. COBpeN\EHHaH XUMUA KaK HayKa
co3naaTtesibHaA, Kak HayKa BbICOKUX TEXHOI0TUN Hanpas/sieHa Ha pelweHne rnob6anbHbIX r|p06neN\ yCTOﬁ‘-IVIBOFO pPa3BnNTUA
yesioseyecrtsa — CblpbeBOVl, 3Hepl'eTM‘-IECKOI71, I'IMLLI,GBOVI, 3Ko/siormyeckom 6esonacHoOCTU n OXpaHbl 340p0OBbA.

B cooTBETCTBMM C 0OLWMMM LLENSMU N NPUHLMNAMK cpeaHero obuero obpasoBaHuA cogepraHue npegmeta «Xumuar» (10-11
Knaccbl, 6a30Bbll YPOBEHb U3Yy4EHMA) OPUEHTUPOBAHO NPEMMYLLECTBEHHO Ha OOLLEKYIbTYPHYO NOAIOTOBKY 06yYatoLmxcs,
Heobxoanmyo UM anA BbIPAabOTKM MUPOBO33PEHUYECKNX OPUEHTUPOB, YCNELLHOIO BKIKOUYEHMA B XKU3Hb COLMYMA, NPOAOIKEHMUA
06pa3oBaHMA B pa3NnYHbIX 061aCcTAX, He CBA3AHHbIX HENOCPEACTBEHHO C XMMUEN.

CocTaBasoWmMMmn npegmeTta «XuMmna» ABaaroTca 6as3osble Kypcbl — «OpraHuyeckan xumua» n «0b6Lan n HeopraHuyeckasn
XMMUSA», OCHOBHbIM KOMMOHEHTOM COAEPHKAHMA KOTOPbIX ABNAKOTCA OCHOBbI 63a30B0OI HAayKWU: cMCTeMa 3HaHUI Mo
HeopraHMYeckom XMMum (c BKAKOYEHMEM 3HAHUI U3 06LLLEeM XMMUK) N opraHMnyYeckon xummnun. PopmupoBaHmne JaHHON CUCTEMbI
3HAHUM NpU N3yvyeHnn npegmeTta obecneymBaeT BO3MOXKHOCTb PACCMOTPEHMA BCEFO MHOroo6pasns BeLw,ecTs Ha OCHOBE 06X
NMOHATUI, 3aKOHOB N TEOPUI XUMUMN.

CTpYKTypa coaeprkaHua KypcoB — «OpraHmnyeckan xumma» n «O6LLan U HeopraHMyeckaa xumma» cdopmMpoBaHa B Nporpamme
MO XMMMM Ha OCHOBE CUCTEMHOIO NOAX0Aa K M3y4eHM o y4ebHoro matepuana n obycnosneHa UCTOpUYECKM 060CHOBAHHbIM
Pa3BUTMEM 3HAHUI Ha onpeaenéHHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeckom XMmMMn BELLLECTBa paccMaTpuBatoTca
Ha YPOBHE K/1aCCUYECKOM TEOPUM CTPOEHMA OPraHMYECKUX COeAMHEHWNM, @ TAK}Ke Ha YPOBHE CTEPEOXMMMUYECKUX U SNEKTPOHHbIX
npeacTaBAeHUI 0 CTPOEHUU BelllecTB. CBegeHUA 06 U3yyaemMbix B Kypce BellecTBax A4akTca B pa3BUTUM — OT YI/1€BOA0POA0B A0
C/IOMKHbIX BUONOrMYECKN aKTUBHbIX COEANHEHUIA. B Kypce OpraHMYeckomn XMMMUM NoyYatoT pa3BuTue cGoOpMUPOBAHHbIE HA
YPOBHE OCHOBHOrO 06LLero o06pa3oBaHns NepBoHavasibHble NPeACcTaBAeHUA 0 XMMUYECKOM CBA3U, KNAacCUDUKALMOHHbIX
NPW3HaKax BELLEeCTB, 3aBUCMMOCTN CBOMCTB BELLECTB OT UX CTPOEHMS, O XMMUUYECKOKN peakLmu.



Mo, HOBbIM YrI0M 3peHus B npeameTe «Xumua» 6a30BOro YPoBHA PacCMaTPUBAETCH U3YYEHHbI Ha YPOBHE OCHOBHOrMO obulero
obpa3oBaHuA TeOPETUYECKUI MaTepuan n GaKTONOrMYecKMe CBeAEHNA O BELLLECTBAX U XMMUYECKON peakunu. Tak, B YaCTHOCTH,
B Kypce «ObLian n HeopraHMYyeckas XMMua» obyvyaroWwmMmcs NpeaocTaBAAeTCcAa BO3MOKHOCTb 0CO3HaTb 3HAYEHUE
nepruoamMYecKkoro 3akoHa ¢ 0bLeTeopeTUYECKMX U METOA0NOMMYECKUX NO3ULNIM, TNYDKe NOHATb UCTOPUYECKOE NSMEHEHNE
®YHKUKMIM 3TOro 3aKoHa — oT ob6obwatouen 40 06BACHAIOLWLEN U MPOrHO3UPYIOLLEN.

EanHas cuctema 3HaHWUI O BaXKHEMLWINX BELLECTBAX, UX COCTaBE, CTPOEHUU, CBOMCTBAX M MPUMEHEHWNM, @ TaKKE O XMMUYECKUX
peaKkumax, UX CyLLHOCTM M 3aKOHOMEPHOCTAX NPOTeKaHMs aononHsaeTcs B Kypcax 10 n 11 KnaccoB afiemeHTaMmM COAEPKaHus,
UMEIOLLIUMU KYNbTYPOIOrMYECKUN N MPUKIAAHOM XapaKTep. TN 3HaHWUS CNOCOOCTBYIOT MOHUMAHUIO B3aMMOCBA3U XUMWNU C
APYTMMW HayKaMK, PacKpbiBatoT €€ po/ib B NO3HaBaTEe/IbHOM M NPAKTUYECKON AeATENbHOCTM Ye/I0BEKA, CNOCOBCTBYIOT
BOCNUTAHMIO YBAXKEHMA K MPOLLECCY TBOPYECTBA B 06/1aCTU TEOPUM U NPAKTUYECKUX MPUSIOKEHUA XUMUN, MOMOTAIOT BbINYCKHUKY
OPUEHTUPOBATLCA B 0OLLECTBEHHO U IMYHOCTHO 3HAYMMBbIX NPOBAEMAX, CBA3AHHbIX C XUMUEN, KPUTUYECKM OCMbIC/IMBATD
MHOOPMALMIO U MPUMEHATL €€ A/1A NOMNOJIHEHUA 3HAHUMN, PELLUEeHUA MHTENIEKTYabHbIX U SKCMEPUMEHTANbHbIX
nccneaoBaTeNbCKMX 3a4a4. B uenom copgepykaHune yuebHoro npeamerta «XMmuA» AaHHOTO YPOBHSA U3yYeHUA OPUEHTUPOBAHO Ha
dbopmmnpoBaHme y 0bydyaroLmMxca MMPOBO33PEHYECKON OCHOBbI A4/17 MOHMMAHUA GUNOCODCKUX MAEN, TAKUX KaK: MaTepuanbHoe
e4UHCTBO HEOPraHMYECKOro M OPraHNYecKoro Mmpa, obycnoBAEHHOCTb CBOMCTB BELLLECTB UX COCTABOM M CTPOEHUEM,
NMO3HaBaeMOCTb NPUPOAHbIX ABJAEHUIN NYTEM SKCMEPUMEHTA U PELUEHMA NPOTUBOPEUUI MeXKAY HOBbIMU paKTamm U
TEOPETUYECKMMM NPEANOCHIIKAMM, OCO3HAHME PON XUMUWN B PELIEHUN SKONOTUYECKMX NPobaeMm, a TaKKe npobiem
cbeperkeHna sHepreTMYeCcKnX pecypcos, Cbipbs, CO34aHUSA HOBbIX TEXHONOIMIA U MaTepPManos.

B nnaHe pelleHMa 3a4a4 BOCNUTAHUA, Pa3BUTMA U colManmnsaumm obydarowmxca NpuHATbIE NPOrpammon No XMMUK Noaxoabl K
onpeAeneHno coaepaHma U NOCTPOEHUA NpeameTa npeaycMmaTpuBatoT GopmmMpoBaHMe YHUBEPCANbHbIX Y4eOHbIX AeCTBUN,
nmerowmnx 6asoBoe 3HaYeHME ANA Pa3IMUHbIX BUAOB AEATENbHOCTU: peweHma npobaem, Nomcka, aHanmsa n 06paboTku
nHdopMaLmnmn, HeobXoANUMbIX ANA NPUOBpPETEHMA ONbITa NPAKTUYECKOM U UCCNeA0BaTeIbCKOM AeATeIbHOCTU, 3aHMMaloLLEelN
BaXXHOE MeCTO B MO3HAHMU XUMUM.

B npaKTMKe npenogaBaHMA XMMKWM KaK Ha YPOBHE OCHOBHOrO obuiero ob6pa3oBaHuA, Tak M Ha YPOBHE cpeaHero obuero
06pa3oBaHMsA, NpU onpeaeieHNN COAEPHKATENbHOM XapPaKTEPUCTUKN LLeNiel U3y4eHns NnpeameTa HanpaBaeHUeM
nepBOCTENEHHOM 3HAaYMMOCTU TPAANLMOHHO NPU3HaAETCA POPMUPOBAHME OCHOB XMMUYECKOM HAYKKN Kak obiactu



coBpemeHHOro ecteCtBo3HaHuA, ﬂpaKTW-IE‘CKOVI AeATENbHOCTN YeNN0BEKA U KaK O4HOIo M3 KOMIMOHEHTOB MMpOBOVI KYNbTYypbl. C
METOLI,VILIECKOI‘/II TOYKU 3peHnA TaKoM nogxona K onpeaeneHuto u,eneﬁ N3yvyeHuna npeagmeTta ABAAETCA BNOJ/IHE ONpaBAdaHHbIM.

CornacHo gaHHOM TOYKe 3pEeHUA FaBHbIMKU LENAMU U3yYeHUs npegmeTa «Xumua» Ha 6a3oBom yposHe (10 —11 kn.) agastoTrca:

dbopmmnpoBaHME CUCTEMbI XUMUYECKMX 3HAHMUMN KaK BarKHEeNLEeN COCTaBAAOLWEN eCTeCTBEHHO-HAaY4YHOM KapTMHbI MMpPa, B OCHOBE
KOTOPOW Nnexat KatoveBble NOHATUA, PyHAAMEHTA/IbHbIE 3aKOHbI M TEOPUN XMMUKN, OCBOEHME A3bIKA HAYKKU, YCBOEHME U
NOHMMaHME CYLLHOCTN AOCTYNHbIX 0606LEeHMN MMPOBO33PEHYECKOrO XapaKTepa, 03HAKOMIEHME C UCTOPUEN UX PA3BUTUA U
CTaHOB/IEHUA; POPMUPOBAHME U PA3BUTUE NPEACTAaBAEHMN O HAYYHbIX METOA4AX NO3HAHWUA BELLECTB U XMMUYECKUX PeaKLni,
HeobxoAnMbIX ANA NPUOBpPEeTEHUA YMEHUNI OPUEHTUPOBATHCA B MUPE BELLLECTB U XMMUYECKUX ABNEHUIN, UMEIOLLMX MECTO B
npupoae, B NPakTUYECKOM M NOBCEAHEBHOM XMU3HU; Pa3BUTUE YMEHWUI M cNOCOBOB AeATeIbHOCTH, CBA3AHHbIX C HabatoaeHnem
N 06BACHEHMEM XMMNYECKOTO 3KCNEPMMEHTa, cobatogeHnem npaBun 6esonacHoro obpalleHuns ¢ BeLwecTBamm.

Hapaay c aTum, coaepKatenbHaa XxapakTepUCTMKA Liesel U 3a4a4 U3ydeHna npeameTa B Nporpamme no XMMum yToOYHeHa U
CKOPPEKTMPOBaHA B COOTBETCTBUM C HOBbIMM NPUOPUTETAMM B cUCTeMe cpeaHero obuiero obpasoBaHua. CerogHa B
npenogaBaHUn XMMUK B bonbluen cTeneHn oTAaETCA NpeanoyYTeHNe NPaKTUYECKOM KOMMNOHEHTe CoAeprKaHns 0byyeHus,
OPUEHTUPOBAHHOM HA NOArOTOBKY BbINYCKHUKA 06Weo0bpa3oBaTeibHOM OpraHKU3aLunm, Bnagetollero He Habopom 3HaHUN, a
GYHKLMOHANBHOM rPaMOTHOCTbIO, TO €CTb CNOCO6aMM U YMEHUAMM aKTUBHOTO MONYYEHUA 3HAHUMA U NPUMEHEHUA UX B
peanbHOM XU3HWN NS pelleHna NPaKTUYEeCKMX 3a4auy.

B cBA3M C 3TUM NpU n3yyeHnn npeameTta « XuMmma» 4OMUHUPYIOLLEee 3HAaYeHne an06peTar0T Takune uesnm v 3aa4vun, Kak:

aganTtauuna o6yqarom,mxca Kycnosuam AMHaMMN4YHO pa3BmBaroWwerocad mmnpa, CI)OpMI/IpOBaHI/Ie UHTENNEKTYA/IbHO DHSBMTOIZ
NNYHOCTN, roTOBOM K CaMOO6pa3OBaHMPO, coTpyaHmn4ecTtsy, CaMoCTOATE/IbHOMY NPUHATUIO TPAMOTHbIX peLueHm7| B KOHKPETHbIX
HKU3HEHHbIX CUTYaUUNAX, CBA3AHHbIX C BEWECTBAMU U UX MTPUMEHEHNEM,

dbopmumnpoBaHme y 0by4aroLMXCA KAKYEBbIX HaBbIKOB (K/1H0YEBbIX KOMMNETEHLMIN), UMEeoLWMX YHUBEPCabHOE 3HaYeHne ans
Pa3/IMYHbIX BUAOB AEATENbHOCTU: pelleHmns npobaem, NoncKa, aHanmsa n obpaboTkn nHpopmaumnm, HeobxoanMmbIx ANA
npuobpeTeHuna onbITa AeATE/IbHOCTU, KOTOPaA 3aHMMAET BaXKHOE MEeCTO B MO3HAHUN XMMUU, A TaKKe A5 OLEHKU C NO3ULUIA



3KoN0rmM4yeckom 6besonacHocCcTH XapaKTepa BAnMAHUA BeLWeCTB N XUMNYECKUX NPpOoLEeCCOB Ha OpraHM3m 4esanoBekKa N NpUpoaHyro
cpeay;

pa3BuTME NO3HaBaTe/IbHbIX MHTEPECOB, MHTEN/IEKTYA/IbHbIX M TBOPYECKMX cnocobHocTeln obyyarowmxca: cnocobHoCTM
CaMoCTOATE/IbHO NPUobpeTaTbh HOBblE 3HAHWUA NO XMMWUKN B COOTBETCTBUM C Y KU3HEHHBIMM NOTPEBHOCTAMM, UCNOIb30BaTb
coBpemeHHble MHPOPMALLMOHHbIE TEXHONOTUM A/1A MOUCKA U aHaNM3a y4ebHON 1 Hay4yHO-NoNyAspHOM MHGOPMaLUM
XMMMUYECKOTO COAEPKAHUSA;

dbopMmmnpoBaHMe 1 pa3BUTME Y 0OYYAIOLLIMXCA aCCOLMATMBHOTO M IOTMYECKOr0 MbILUNEHUSA, HabNo4aTENbHOCTU, COBPAHHOCTH,
aKKypaTHOCTU, KOTOpble 0CO6EHHO HEOHXOAMMbI, B YaCTHOCTM, NPU NIAHUPOBAHUN U NPOBEAEHUN XMMNYECKOTO IKCNEPUMEHTA;

BOCMUTaHMeE y obyyatowmxca yoexK 4aEHHOCTM B T'YMaHUCTUYECKOM HanpaBAeHHOCTU XMMUN, €€ BaXKHOM POIN B PELLEHUN
rno6anbHbIX NPobem pauMoHaNbHOIo NPUPOAONO0/b30BAHMA, MONONHEHMA IHEPreTUYECKUX PECYPCOB U COXPAHEHMA
NPUPOAHOro PaBHOBECMKA, OCO3HAHUA HEOBX0AMMOCTM BepekHOro OTHOLWEHMUA K MPUPOAE M CBOEMY 340PO0BbIO, @ TaKXKe
npuobpeTeHna onbITa UCNONb30BAHUA NONYYEHHbIX 3HAHUIM ANA NPUHATUA TPAMOTHbIX PELUEHWUI B CUTyaUMAX, CBA3AHHbIX C
XMMUYECKUMWN ABNEHUAMM.

B yuebHOM nnaHe cpeaHero obuiero obpasoBaHMA NpeameT «Xumusa» 6a3oBoro ypoBHA BXOAUT B COCTaB NpeamMmeTHoN obnactu
«EcTecTBeHHO-Hay4YHble NpeaMEeTbIY.

Obuee Yncno Yacos, OTBEAEHHDbIX A4/1A U3YYEeHUA XMMMUK, HA 6a30BOM ypoBHE cpeaHero obuiero obpasoBaHuA, cocTaBnseT 68
yacos: B 10 kKnacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B Hegento).

COAEPHKAHWNE OBYHEHUA 10 KNACC OPTAHNYECKAA XMMWA

TeopeTnyeckne 0CHOBbI OPraHNUYECKOM XMMUU



MpeaMeT OpraHMYEeCcKom XMMUN: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYEHUE B MNOJIY4EHUM HOBbIX BELLLECTB U MaTepUasnos.
Teopus CTpoeHMA opraHMYecknx coegnHeHnin A. M. bytnepoBa, eé 0CHOBHbIE NoIoXKeHUA. CTPYKTypHble Gopmy bl
OpraHW4YecKux BelecTs. Fomonorusa, nsomepusa. XMMMYECKas CBA3b B OPraHMYECKUX COeANHEHUAX — OANHAPHbIE U
KpaTHble CBA3W.

MpeactaBneHne o KnaccuduKaumm opraHMYeckux Belects. HomeHKNaTypa opraHUYeCcKnx CoeIMHEHNI (CMcTemaTuyecKkas) u
TPUBMANbHbIE HAa3BaHMA BaXKHENLIUX NPeACTaBUTEeM KNAacCOB OPraHMYECKUX BELLECTB.

JKCNEepUMEHTa/IbHbIE METOAbI U3YYEHMA BELLECTB U UX NPEBPALLEHUIA: O3HAKOM/IEHME ¢ 06pa3L,aMmn OpraHNYeCcKUX BELECTB U
MaTepuanamm Ha UX OCHOBE, MOAE/IMPOBAHNE MONEKY1 OPraHUYECKUX BELLLECTB, HabatoaeHWe U onucaHne 4eMOHCTPALMOHHbIX
OMbITOB MO NPEBPALLEHMIO OPraHMYECKMX BELLECTB NPWU HarpeBaHum (NnasneHue, obyrnnBaHne u ropeHue).

Yrnesopoponbl

ANKaHbI: COCTaB U CTPOeHME, FOMO/IOrNYEeCKUM paa. MetaH n aTaH — I'IpOCTGVILIJVIG npeacraBuTesiM a,1IKaHOB: (I)M3W-I€CKVI€ n
XMMUYECKME CBONCTBA (peaKu,le 3ameuleHnAa 1 I'OpEHI/Iﬂ), HaXxoX4eHue B npupoae, nosyd4yeHne un npumeHeHune.

ANKeHbl: COCTaB 1 CTpoeHue, FrOMOJIOTMYECKMM pAaAa. JTUNeH un nponuneH — I'IpOCTGIZLUMG npeagcraBuUTesiIn aJIKEHOB: (I)l/l3l/|‘-|€CKMe 7
XMMUYECKME CBONCTBA (peaKLI,I/IM rMmapupoBaHunAa, ra1oreHnpoBaHnA, rnapataumm, OKUCNeEHNA U nonmmepmau,mm), noay4yeHune 1
npumeHeHwue.

AnKagueHsbl: bytagmneH-1,3 u metunbytagmeH-1,3: ctpoeHne, BaXKHENLLME XMMUUYECKME CBOMCTBA (peaKkuusa noiMmepusaumnm).
MonyyeHne CUHTETUYECKOTO Kay4vyKa U pPe3unHbl.

ANKMHbI: COCTaB M 0COBEHHOCTM CTPOEHUSA, FTOMOJIOTUYECKUI pPAL. ALLETUNEH — NPOCTENLLNI NPeaCcTaBUTENb a/IKUHOB: COCTaB,
cTpoeHune, dUsnYeckne n XMMM4eckne CBoICTBa (peakummn ruapupoBaHna, raforeHMpPoBaHUA, rmapaTaumm, ropeHuns),
noay4YeHne n NpUMeHeHMe.



ApeHbI. beH30n: cocTas, cTpoeHMe, CI)M3M‘-I€CKM€ N XMMUWYECKne CBOMCTBA (peaKLI,MM raoreHnpoBaHmA 1 HMTpOBaHMﬂ),
nosiy4eHne n npumeHeHune. Tonyon: COCTas, CTPOeHUe, ¢M3M‘-IECKME N XMMUYECKMEe CBOMNCTBA (peaKLI,MM raaforeHnpoBaHmA 1
HMTpOBaHMH), nonyyeHue n npmumeHeHmne. TOKCUMYHOCTb apeHOB. [eHeTMYeCKana CBA3b MeXAy Yrnesoaopoaamu,
npuHagnexxawmmm K pa3ziMtv4HbiM Ks1aCCaM.

MpupoAHbIE NCTOYHUKN YrNeBOAOPOA0B. MpMpoaHbIi ra3s n nonyTHble HedTAHbIE ra3bl. HedpTb 1 eé npouncxoxxkaeHune. Cnocobol
nepepaboTkn HedpTU: NeperoHKa, KPEKUHT (TEPMUYECKUM, KaTanUTUYECKKUIA), nnponuns. NpoayKTbl nepepaboTkn HedTH, ux
NPUMEHeHMe B NPOMbILLAEHHOCTU U B BbITy. KaAMEHHbIN yronb 1 NPoAYyKTbl ero nepepadboTKMu.

JKCNepMMeHTa IbHbIe METOAbI U3YYEHMA BELLECTB U UX NPEBPALLEHMIA: 03HAKOM/IEHME C 06pa3LaMM N1AaCTMACC, Kay4yKOB U
pe3unHbl, Konnekumm «HedpTb» 1 «Yronb», MoaeNnpoBaHUEe MONEKY YINEBOAOPOA0B M raloreHoNnpom3BoAHbIX, MpoBeaeHue
NpaKTU4YecKon paboTbl: NONyYEHNE ITUNEHA U U3YYEHME €0 CBOMCTB.

PacuyéTtHble 3agauu.

BbluncneHnAa No ypaBHEHUIO XMMUYECKOM peakunun (MaCCbI, 06béMa, KO/nM4ecCcTBa MCXOOHOTO BELWECTBA NI NPOAYKTA peakunun
no n3BecTtHbiMm macce, O6'béMy, KOo/1in4yecTtey o4HOro U3 MCXodHobixX sBewecTs Ui NPOLAYKTOB peaKu,m/l).

Kucnopopcozepalme opraHM4eckme coeagmHeHns

MpeaenbHble 04HOATOMHbIe CNMPTbl. MeTaHO M 3TaHON: CTPOeHUE, PU3UYECKUE U XMMUYECKME CBOMCTBA (peaKkumnm ¢
aKTMBHbIMW METANlaMM, raIoreHOBOAOPOAAMM, TOPEHUNE), NPUMEHEHME. BoaopoaHble CBA3KN MeXAYy MONEKY1aMu CMUMPTOB.
[lecTBne MeTaHO/1a M 3TaHO/1a Ha OPraHM3m YenoBeKa.

MHOroaTomHble CNUPTbl. ITUAEHTINKOb U FIULEPUH: CTPOEHUNE, GU3MYECKME U XMMUYECKME CBOMCTBA (B3anMoaeincTeme co
WEeNoYHbIMN MeTaN1aMU, KauecTBeHHas peaKkLumMs Ha MHOrOaTOMHbIe CUPTbI). [leicTBMe Ha opraHM3m YesnoBeKa. MpumeHeHue

rnmuepunHa U aSTUNEHTTUMKOANA.

deHon: CTpoeHne MoNeKY bl, GU3MYECKNE U XMMUYECKME CBOMCTBA. TOKCMYHOCTb deHona. NMpumeHeHne deHona.



Anbaerngbl N KETOHDI. CDopmanbp,erM,u,, aueTtanbaerng: CtpoeHume, (I)M3W-I€CKME N XMMUYECKME CBOMUCTBA (peaKLI,MVI OKUC/NEHNA U
BOCCTaHOBJ/1EHNA, Ka4YeCTBEHHbIE peaKLI,MVI), nonyyeHume n npumeHeHune.

OAHOOCHOBHbIE NpeaesibHble KapboHOBbIE KMCAOTbl. MypaBbUHAA M YKCYCHAA KMCAOTbI: CTPOEHUE, PU3UYECKME U XUMUYECKNE
CBOWCTBA (CBOMCTBA, 06LMe oA Knacca KUCNOT, peakuma atepndmkaumnm), nonydyeHme n npyumeHeHne. CteapnmHoBan u
0/1IEMHOBAsA KUCNOTbI KaK NPeACTaBUTENM BbICLLIMX KAPOOHOBbLIX KUCNOT. Mbl/la Kak CONM BbICLLIMX KAPOOHOBbIX KUCNOT, UX
MotoLee gencreme.

CnokHble 3¢Mpbl KaK NPOM3BOAHbIE KAPOOHOBbIX KUCIOT. TMAPOAU3 CNOXKHbIX 3PUPOB. Kupbl. MTMAPOAN3 }KUPOB. MpUmeHeHMe
KMPOB. Bruonornyeckas posib XK1pos.

Yrnesogpbl: cOCTaB, KnaccuduKkaums yrneBoaos (MOHO-, AU- M Noancaxapuabl). FNoKo3a — NpocTenmnini MoHocaxapua,
0COBEHHOCTM CTPOEHMA MONEKY/bI, GU3NYECKME N XMMUYECKME CBONCTBA (B3aumoaeincTame ¢ ruapokcuaom meau(ll),
OKMCNEeHMEe aMMMaYHbIM PaCcTBOPOM OKcuaa cepebpa(l), BoccTtaHoBNEHME, BPOXKEHME TNIOKO3bI), HAXOXKAEHWE B NPUPOAE,
npumeHeHue, buonoruyeckas ponb. PotocnmHTE3. PPYKTO3a KaK M3OMEP M/1HOKO3bI.

Kpaxman u uenntonosa Kak npupoaHble noanmepbl. CTpoeHMe Kpaxmana v Lenntonosbl. Pusmyeckne u xsummyeckme cBOMCTBa
Kpaxmana (rMaponuns, KauecTBeHHan peakumsa ¢ Mo40oM).

JKcnepMMeHTaNbHble METOAbl U3YYeHMA BELLLECTB U UX NPeBpaLLeHNn: npoBeaeHMe, HabaaeHne n onucaHune
AEMOHCTPALMOHHbIX OMNbITOB: FOPEHWNE CMNPTOB, KAYEeCTBEHHbIe PpeaKkLuMmn 04HOATOMHbIX CIMPTOB (OKUCNEHWE 3TAaHO/1a OKCMAO0M
megm(ll)), MHOroaTomMHbIX CcnMpPTOB (B3aMMoAeNcTBME TauUepuHa c rugpokcngom meau(ll)), anbgernaos (oKucneHue
aMMMaYHbIM PacTBOPOM OKcuaa cepebpa(l) n ruapokcngom meau(ll), BsanmopeiictBne Kpaxmana ¢ MOAOM), NpoBeaeHue
NnpaKTUYecKkom paboTbl: CBOMCTBA PaCcTBOPA YKCYCHOM KMUC/OTbI.

PacuyéTtHble 3aaauu.



BbluMcneHUs NO ypaBHEHNIO XMMUYECKOM peaKkumnmn (maccbl, 06bEMA, KOIMYECTBA UCXOAHOIO BELLECTBA UM NPOAYKTa peakLumm
Mo M3BECTHbIM Macce, 06BEMY, KOIMYECTBY O4HOI0O U3 UCXOAHbIX BELLECTB UM NPOAYKTOB peakLumm).

A3oTcoaeprKalyme opraHMYeckne CoenHeHUs.

AMMHOKUCNOTbI KaK aN\CI)OTeprIe opraHn4yecKkne coeanHeHmA. dunsmyeckme n xummyeckme CBOMCTBa aMMHOKMUCNOT (Ha npumepe
I'ﬂMLI,VIHa). bnonornyeckoe 3HayeHNne aMMHOKUCANOT. [lenTuapbl.

Benkn Kak NpMpoaHble BbICOKOMOJIEKYIAPHbIE coeanHeHUA. MNepBUYHAN, BTOPUYHAA U TPETUYHAA CTPYKTYpPa 6enKkos.
XMmmyeckme cBOMCTBa 6eNKOB: rMApOnn3, AeHaTypauma, Ka4eCTBEHHbIE peakunmn Ha benku.

3I-(CI'IepMMeHTaﬂbele meToabl n3y4eHnA seecTts N UX I'IpEBpElLLI,EHMVIZ Ha6!'ll-0ﬂ,eHVIe M onncaHne AeMOHCTPALMOHHDbIX OMNbITOB:
AeHaTypauuna 6enkos npun HarpesaHuH, LUBeTHbIE PpeEaKUNU 6enKos.

BblCOKOMONEKyNApHble coeANHEeHUA
OCHOBHbIe NOHATUA XUMUU BbICOKOMOJTEKYNAPHDbIX COG,D,I/IHeHI/Il\/’iZ MOHOMEP, NoNnMep, CTPYKTYPHOE 3BEHO, CTEMNEHDb
nonanmepunsaunn, cpeaHAaa Mos1eEKyNApHaAa Macca. OCHOBHble meToabl CUHTE3a BbICOKOMOJTEKYNAPHDbIX COG,D,I/IHGHMI?I -

nonanmmepunsauma u NOANKoOHAeHCaAUNA.

3KCI‘IepVIMEHTa}'IbeIe meToabl nyd4eHnA sBeecTts N Ux I'IpE‘BpaLLI,eHVIl\/iZ O3HaKomneHune C o6pa3u,aNW| NPUPOAHbIX U
MCKYCCTBEHHbIX BOJIOKOH, MNJ1aCTMacC, Kay4yyKoOB.

MexnpegmeTHble CBA3W.
Peannsauma mexnpeamMmeTHbIX CBA3EN NPU U3YYEHUN OpraHMYecKon xummnm B 10 Knacce ocyLLecTBAAETCA Yepes UCMO/Ib30BaHUe

KaK O6LLI,I/1X eCTeCTBEHHO-HaYy4HbIX ﬂOHHTMﬁ, TaK U I'IOHFITI/IVI, ABNAKOWNXCA CUCTEMHBIMU ONA OTAENbHbBIX NPEAMETOB
ecteCTBeHHO-Hay4YHOro unkKna.



ObLme ecTeCTBEHHO-HaYy4YHble NOHATUA: ABNEHUE, Hay4YHbIl $aKT, rMnoTe3a, 3aK0oH, TeoPUA, aHaIN3, CUHTE3, KnaccupuKaums,
NepuoanYHOCTb, HabnaeHMe, U3MepPEHUe, SKCNEPUMEHT, MOAeIMPOBaHME.

dusmka: maTtepua, sHeprna, macca, atom, aIEKTPOH, MOJIEKY A, 3Hepl'eTVI‘-IECKMl\;I YpOBEHb, BEWECTBO, TENO, O6'béM, arperatHoe
COCTOAHME BEllecCTBa, ¢M3qucme Be/IM4YNHbI U e JUHNLDbI X USMEPEHNA.

Buonorus: Knetka, opraHmsm, buocdepa, obmeH BewecTs B opraHname, GOTOCUHTES, BUOIOTMYECKMN aKTUBHbIE BeLLLeCTBa
(6enku, yrnesoapbl, *Kupbl, bEPMEHTbI).

Feorpadusa: MMHepanbl, ropHble NOPoAbl, NONE3HbIE MCKONAEMbIE, TONUBO, PECYPCbl.

TexHonorua: nuuwesble NpPoA4yKTbl, OCHOBbI PaUuMOHA/IbHOIO NMUTAaHNA, MOtOLLLMe CpeacTBa, 1IEKAPCTBEHHbIE U KOCMETUYECKne
npenapartbl, maTepunazibl N3 NCKYCCTBEHHbLIX U CUHTETUYECKUX BOJTOKOH.

11 KNACC ObLLAA N HEOPTAHUYECKAA XMMWUA

TeopeTquCKme OCHOBbI XMMUNH

XMMUYECKMI aneMeHT. AToMm. A4po aToma, U30TOMbl. INEKTPOHHAA 060104Ka. IHepreTU4eckne ypoBHU, NoAYPOBHU. ATOMHbIE
opbutanu, s-, p-, d- anemeHTbl. OCOBEHHOCTM pacnpeaeneHma 3NeKTPOHOB No opbuTanam B aToMax 3/IEMEHTOB NEPBbIX
YeTblIpEX NepMoaoB. DNEKTPOHHAA KOHOUIypaLMA aTOMOB.

Mepuogmueckunii 3aKoH u Nepmoanyeckas cuctema xmummndeckmx anemenTos 1. 1. Menageneesa. CBA3b NepnogMUYeCcKOro 3akoHa
n NMepnoanyeckom cuctembl Xummyeckux anemeHtoB 1. U. MeHaeneesa c COBpeMEHHOM TeOpUE CTPOEHMS aTOMOB.
3aKOHOMEPHOCTN U3MEHEHUA CBOMCTB XMMMUYECKMX 3/IEMEHTOB M 06pa3yemMbIX MMMU NPOCTbIX U CAOMKHbIX BELLECTB MO rpynnam u
nepnogam. 3Ha4yeHne NepnuoanNYEeCcKOro 3aKoHa B PasBUTUKN HayKM.



CTpoeHue BelecTBa. XMMMYECKasn CBA3b. BuAabl XuMmnyeckoi cBAsn (KoBaseHTHaA HenoaspHasa U NoiapHas, MOHHas,
mMmeTannnyeckasn). MexaHnambl 06pa3oBaHNA KOBANEHTHON XMMUYECKOM CBA3N (OBMEHHbIN U JOHOPHO-aKLENTOPHbIN).
BoaopoaHana cBsA3b. BafieHTHOCTb. INeKTpooTpUuLaTeibHOCTb. CTeneHb oKMcieHUs. MOHbI: KaTUOHbI U aHUOHBI.

BellecTBa MOIEKYIAPHOTO 1 HEMONEKYNSAPHOIO CTPOEHMA. 3aKOH NOCTOAHCTBA COCTaBa BeLLeCcTBa. TUMNbl KPUCTANIMYECKUX
PELWETOK. 3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMNA KPUCTA/I/IMYECKOM PELLETKMN.

NoHATME 0 AnCNepPCHbIX cnctemax. MICTUHHble N KonnouaHble pacTeopbl. MaccoBaAa A40NA BeleCcTBa B pacTBope.

Knaccupmkauma HeopraHMYecKnx coegmHeHnin. HomeHKnaTypa HeopraHMYeckux BellecTs. FfeHeTUYecKkan CBA3b
HEOPraHWYECKNX BELLLECTB, NPUHAAIEKALLMX K Pa3/IMYHbIM Knaccam.

XUMMyecKaa peakuusa. Knaccmcbmxau,mn XNMUYECKNX peaKu,Mﬁ B HeopraqueCKoﬁ n OpFaHMHeCKOVI XUMUK. 3aKOH COXpaHeHUNA
MacCcCbl BeWeCTB, 3aKOH COXpPaHEHUA N NpeBpPaLLeHNA SHEPTUN NPU XUMNYECKUX PeEAKLLNAX.

CKOpPOCTb peakLmmn, eé 3aBUCMMOCTb OT pPa3InYHbIX pakTopos. ObpaTUMble peakumnn. Xummniyeckoe pasHosecue. PakTopbl,
BAMAOLLME HA COCTOAHME XMMMUYecKoro paBHoBecusA. MpuHumn fle WaTenbe.

3I'IeI-(Tp0}'IMTW-IECKaF| anccoumauma. CunbHble U cnabble S/1IEKTPONNTDI. Cpep,a BOAHbIX PaCTBOPOB BeLLECTB: KUCNaA,
HEVITpaﬂbHaFI, LLeno4vYHaAnA.

OKMCANTENBbHO-BOCCTAHOBUTENbHbIE peakunn.

JKcnepuMeHTaibHble MeTOAbl N3yYeHMA BELLECTB U UX NPeBpaLLeHuii: AeMOHCTpauma Tabamy, «Mepruoanyeckas cuctema
XMMMYeckux anemeHTos . . MeHgeneesa», U3ydyeHne moaenein KpUcTannndyeckmx peweéTok, HabaogeHme n onmcaHme
AEMOHCTPALMOHHbIX M 1abopaTOPHbIX OMNbITOB (pPa3fioKeHne NepoKcKaa BOAOPOAA B MPUCYTCTBUM KaTan3aTopa,
onpeaeneHune cpeabl pacTBOPOB BELLECTB C MOMOLLbIO YHMBEPCAZIbHOIO MHAMKATOPA, PeakLuMM MOHHOro obmeHa), npoBeaeHue
npaKTU4yeckon paboTbl «BansHMe pasnmyHbix GaKTOPOB Ha CKOPOCTb XMMUUYECKOM peaKkLmUmn».



PacuyéTtHble 3aga4u.

PacyéTbl no YPaBHEHNAM XUMNYECKUX peaKu,Mﬁ, B TOM Hncne Tepmoxmmmn4yecrkme paC‘-IéTbI, paC‘-IéTbI C NCNo/1b30BaHMEM NMOHATUA
«MacCcoBaA 0014 BelwecTBa».

HeopraqueCKaﬂ XUMHUA

HemeTtannbl. NonoxkeHne HemeTannos B [Nepruognyeckon cucteme xummyecknx anemenTos . . MeHgeneesa n ocobeHHoOCTH
CTpoeHunsa aTomoB. Pusnyeckne cBOMCTBA HEMETANN0B. ANNOTPONUA HEMETANN0B (Ha Npumepe Kuciopoaa, cepbl, pochopa u

yrnepopaa).

XMMUYecKme CBOMCTBA BaXKHEMLLMX HEMETANNO0B (ranoreHoB, cepbl, a3oTa, pocdopa, yrnepoaa n KPeMHUA) U UX COeAUHEHUN
(oKcnpos, KMCNOpOACOAEPKALLMX KUCNOT, BOAOPOLHbIX COEANHEHUN).

MprMmeHeHMe BarKHENLUNX HEMETAN/IOB U UX COEAUHEHUN.
MeTannbl. MonoxeHne metannos B [lepuoanyeckomr cucteme xummnyeckmnx anementos . . Mengeneesa. OcobeHHOCTH
CTPOEHMA 3INEKTPOHHbIX 060N04eK aTOMOB MeTannoB. Obuwme pusnyeckme ceomcTea meTannos. Cnaasbl METANNOB.

INEKTPOXMMUYECKUI PAA HAaNPSXKEHUA METAN/OB.

XMMUYeCKMe CBOMCTBA BaXKHEMLLMX METANN0B (HaTPUI, KaNni, KanbLuin, MarH1in, antoMUMHUM, UMHK, XPOM, *Kene30, Meab) U ux
COeAMHEHUN.

Obuwme cnocobbl NnonyyeHNa metannios. MpMmeHeHne MeTannoB B ObITy U TEXHUKE.
JKcnepMMeHTaNbHble METOAbl U3YYEHMA BELLLECTB M UX NPEBPaLLEHMI: N3ydyeHne Konnekummn « Metannbl u cnnasbl», 06pa3Los

HEMETANINOB, pelleHNne sSKCNeEPUMEHTA/IbHbIX 3a4a\, H36J'IIO£I,€HM€ M onncaHne A4eMOHCTPAUNOHHDbIX U na6opaToprlx onbITOB
(B3aVIMO,£I,eI71CTBVIe rMapokcnia aaAtoMmmHUA C pacTtBopamMmun KUCNOT U LLI,EI'IO‘-IGI?I, Ka4yecCTBeEHHblIE PpEaKUNUN HA KAaTUOHDLI METaﬂﬂOB).



PacuyéTtHble 3aga4u.

PacuyéTbl macchbl Bew,ectsa nam ob6bEma razoB No M3BeCTHOMY KOIMYECTBY BeLLecTBa, Macce Uam o6 bémy 04HOro mu3
YYaCTBYIOLMX B PpeaKkLMN BELLECTB, PacvYE€Tbl Maccbl (06BbEMa, KONMYECTBA BELLECTBA) NPOAYKTOB pPeaKkuumn, ecim ogHo U3
BELLECTB UMEET NPUMECH.

Xvmua n Xun3Hb

Ponb XMmunm B obecneyeHnm sK0I0rMYECKoM, SIHepreTUYecKkor 1 nuiLeBon 6e30nacHoOCTH, Pa3BUTUMU MeaULMHbI. [oHATME O
Hay4YHbIX METOZaX NO3HAHMA BELLECTB U XMMUUYECKUX PeaKLUNA.

MNpeacTtasneHuna 06 06LLI,VIX Hay4HbIX NPUHLUMMNAX NPOMbIWNEHHOIo NOAy4eHUA BaXKHEMLWmnX BELLECTB.

Yenosek B Munpe BeLLeCcTs U maTepmanos: BaXKHeuLwmne CTpouTesibHble MaTepUnaibl, KOHCTPYKLMOHHbIE MaTePUaAJIbl, KPACKWU,
CTEKNO, KEPAMUMKA, MaTepunaabl ANA INEKTPOHNKN, HAHOMATEPWUA/Ibl, OPraHNYECKNE N MNHEPAJIbHbIE y,ﬂ,06peHMﬂ.

XMMUA N 300Pp0Bbe YesI0BeKa: NPaBuia UCMO/1b30BaHMA NeKapCTBEHHbIX NpenapaTos, NpasBuna 6e30nacHOro UCcno/sib30BaHMA
npenapartos 6bITOBOM XMMWUU B I'IOBCG,CI,HGBHOVI HKU3HHU.

MenpeameTHble CBA3MW.
Peanunsauma mexxnpeameTHbIX CBA3EN NPU N3Y4EHUM 0OLLEN N HEOPTraHUYEeCcKoM XMmumn B 11 Knacce ocyLlecTBaaeTcs yepes
NCNO/Ib30BaHME KaK 0OLWMX eCTECTBEHHO-HAYYHbIX MOHATUI, TaK U MOHATUN, ABAAIOLWMXCA CUCTEMHbBIMU ANA OTAENbHbIX

npeameToB eCteCTBEHHO-HaAY4YHOro UnukKna.

Obuwue ecTeCTBEHHO-HaY4YHbIe NOHATUA: HAYYHbIM GaKT, rMNOTe3a, 3aKOH, TeopMA, aHaNn3, CUHTE3, KnaccuduKkauus,
nepuoanYHOCTb, HabatogeHne, SKCNEPUMEHT, MOAE/IMPOBAHUE, U3MEPEHUE, ABNEHME.



®ur3mnKa: maTepun, sHeprua, macca, aTom, 3NeKTPOH, MPOTOH, HEMTPOH, MOH, N30TOM, PAANOAKTUBHOCTb, MOJIEKYN3,
SHepreTUYECKU ypoBeHb, BELLLECTBO, TeN0, 06BEM, arperaTtHoe CoCTosiHWE BellecTBa, PU3nMYeckme BeIMUYUHbI U eaUHULbI UX
N3MEPEHUSA, CKOPOCTb.

Buonorus: KneTka, opraHM3m, saKocuctema, buocdepa, Makpo- U MUKPO3/IEMEHTbI, BUTaMUHbI, 0OMEH BELLECTB B OPraHnU3me.
Feorpadus: MMHepanbl, FOPHbIE NOPOAbI, NOJIe3Hble UCKOMaeMble, TONIMBO, PeCcypchbl.

TexHO0ornA: XMMMUYECKas NPOMbILLIIEHHOCTb, MEeTaNNYPrus, NPOU3BOACTBO CTPOUTE/IbHbIX MAaTEPMANOB, CE/IbCKOXO3ANCTBEHHOE

npomn3BoAacTBeoO, NULWLeBan NPOMbILLIZIEHHOCTb, d)apMaLI,EBTW-IECKaﬂ NPOMbIWNIEHHOCTb, MPON3BOACTBO KOCMETUYECKUX
npenapartos, Npon3soaCcTBO KOHCTPYKUNOHHbBIX MaTePKMNANIOB, SN1EKTPOHHAA MPOMbIWNEHHOCTb, HAHOTEXHOJ10TNN.

NNAHUPYEMBDIE PE3Y/IbTATbI OCBOEHNA NMPOITPAMMDbI MO XMMWUN HA BA3OBOM YPOBHE CPEAHEIO OBLUEIO
OBEPA30OBAHUA
NMYHOCTHDbIE PE3Y/IbTATDI
®roC COO ycTaHaBAnBaeT TpeboBaHMA K pe3ynbTaTamM OCBOEHUA 0byyatoWmMmmca nporpamm cpegHero obuero obpasoBaHua
(NMYHOCTHbIM, MeTanpeaAMEeTHbIM U NpeaMeTHbIM). Hay4HO-MeToaMYeCcKon OCHOBOM ANA Pa3paboTKM NAaHUPYEMbIX

pe3ynbTaToB OCBOEHUA Nporpamm cpegHero O6LLI,€I'O O6pa3OBaHMﬂ ABNAETCA CI/ICTeMHO-LI,eﬂTeJ'IbHOCTHbIﬁ noaxoa.

B cOOTBETCTBMMU C CUCTEMHO-AEATE/IbHOCTHLIM MNOAXO0A0M B CTPYKTYPE IMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUA NpeamMmeTa «XMMua»
Ha ypoBHe cpeaHero obuwero o6pa3oBaHMsA BblAeNEHbI CAeaytoLmne COCTaBNAOLME:

OCO3HaHMe 0by4aloLWMMMCA POCCUNCKOM FParkKaaHCKOM MAEHTUYHOCTU — TOTOBHOCTM K CAMOPa3BUTUIO, CAMOCTOATE/IbHOCTU U
camoonpeneneHuto;

Haanymnue motTmBaunn K o6yqumo;



LeNeHanpaBaeHHOe Pa3BUTME BHYTPEHHUX YOEKAEHMU IMYHOCTM HA OCHOBE K/IHOYEBbIX LLEHHOCTEN U UCTOPUYECKUX TPAAMULUIA
6a30BOMN HayKM XMMUK;

rOTOBHOCTb M CNOCOBHOCTb 06yqa+ou.w|xca pyKOBOACTBOBATHLCA B CBOEMN 0eATeNbHOCTUN ULEHHOCTHO-CMbIC/TOBbIMU YCTAHOBKaMy,
NnpUCcywnmm LI,G!]OCTHOVI CcUcTteme Xxummyeckoro O6pa3OBaHMH;

Haln4ymne npaBoCo3HaAHUA 3K0JIOTMYECKOoMn KynbTypbl U CcnocobHoCTM CTaBUTb uenan n CTpontb XU3HEHHbLIE MJ1aHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeagmeTa «XMMUA» AOCTUraAOTCA B eANHCTBE yqe6H017| N BOCMUTATENIbHOMN 0eATeNIbHOCTU B
COOTBETCTBUUN C TYMAHUCTNYHECKNMUN, COUNOKY/TIbTYPHbIMWU, OYyXOBHO-HPaABCTBEHHbIMU LEHHOCTAMU N Naea/laMM pOCCVIVICKOFO
rpaxXaaHCKoro O6LLI,eCTBa, NPUHATbIMU B O6LLI,€CTB€ HOpMamMun U npasuiamum noseaeHuA, CI'IOCO6CTBy}OLLI,MMM npoueccam

CamMono3HaHnA, CaMopasBnNTUA N HPABCTBEHHOIO CTaHOBJ1IEHNA IMYHOCTU o6y-|arou.|,14xc;|.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA NpeaMeTa «XMMUA» OTPaXKatoT CGOPMMPOBAHHOCTb OMbITa MO3HaBaTE/IbHOW U
NPaKTUYEeCKOM AeATeIbHOCTN 0ByYatoLLMXCA MO peanm3aumm NPUHATbLIX B 0bLecTBe LLeHHOCTEN, B TOM YMCe B YaCTu:

1) rpaXA4aHCKOro BOCNUTaHUS:
0CO3HaHMA 06YyYaOLLMMNCH CBOUX KOHCTUTYLIMOHHbIX NPaB U 0683aHHOCTEM, YBaXKEHUA K 3aKOHY M NPaBONOPAAKY;
npeacTaBAeHUA O COLMAaNbHbIX HOPMAX U NPaBUAaX MEXANYHOCTHbLIX OTHOLIEHWUIA B KONNEKTUBE;

rOTOBHOCTU K COBMECTHOM TBOp‘-IECKOVI AeATE/IbHOCTU NPU CO34aHNN y‘-IE6HbIX NPOEKTOoB, peweHnun y‘-leﬁHbIX M MO3HaBaATEJIbHbIX
3a4a4, BbINOJIHEHUUN XUMNYECKUX SKCMEPUMEHTOB;

CNOCOBHOCTM NOHUMATb U NPUHUMATb MOTUBbLI, HAMEPEHWSA, NOTUKY U apPryMEHTbI APYIMX NPU aHaNM3e PasINYHbIX BUAO0B
y4yebHOM aeaTenbHOCTY;



2) NaTPMOTMYECKOrO BOCMUTAHMA:

LEeHHOCTHOrO OTHOLUEHMA K UCTOPMUYECKOMY M HAYYHOMY HAC/eant0 OTEYECTBEHHOM XMMNU;

YyBa*KEHMA K NpoLLeccy TBOpYecTBa B 061aCTN TEOPUUN N MPAKTUYECKOrO NPUMEHEHUA XMMUU, OCO3HAHMA TOTO, YTO AOCTUNKEHUSA
HayKW eCTb pe3ynbTaT AJINTENbHbIX HABNOAEHWUI, KPONOT/IMBbIX SKCMEPUMEHTA/IbHbBIX MOUCKOB, MOCTOAHHOIO TPYAa YYEHbIX U

NMPaKTUKOB,

MHTEpecCa M No3HaBaTe/IbHbIX MOTUBOB B NMNOJIY4EHUN N NOCiedyolWem aHain3e MH(I)OpMaLI,MVI O nepeaoBbiX AOCTUXKEHUNAX
COBpEMGHHOVI OTEe4YeCTBEHHOM XMMUun;

3) AYyXOBHO-HPABCTBEHHOIO BOCNUTAHUA:
HPaBCTBEHHOIO CO3HAHMSA, 3TUYECKOrO NOBEAEHUS;

cnocobHocTn oueHmBaTb CUTYaUUKn, CBA3aHHbIE C XUMNYECKUMU ABJIEHUAMMN,
N NPUHUMATb OCO3HAHHbIE peleHnAa, OPUEHTUPYACb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LEHHOCTU;

rOTOBHOCTU OLEHMBATb CBOE NoBeseHue u NOCTYMKU CBOUX Tosapmu.l,el‘/i C I'IO3MLI,MI?I HPaBCTBEHHbLIX N MPAaBOBbLIX HOPM U
OCO3HaHue I'IOCﬂe,EI,CTBMﬁ 3TUX NMNOCTYNKOB,

4) bopmMMpPOBaHUSA KYNbTYPbl 340POBbSA:

NMOHMMaHKUA LEHHOCTEN 340p0BOro U 6e3onacHoro ob6pasa *KMU3HU, HEOBXOAMMOCTU OTBETCTBEHHOIO OTHOLLEHUA K
cobcTBEHHOMY PU3NYECKOMY M MCUXMYECKOMY 340P0BbIO;

CO6!'IPO,£I,€HMFI npasun 6e3onacHoro O6pal.l.l,eHMF| C BewectBamMmun B 6bITy, HOBCE,D,HeBHOﬁ KN3HN U B TDYAOBOVI AEATENIbHOCTH,



NOHMMaHMA LEHHOCTM NPABMUA MHAMBUAYANIbHOIO U KONNEKTUBHOrO 6€30NacHOro NoBeAeHMA B CUTyaUMAX, YIPOXKAOLLNX
3[10POBbIO U XKU3HU NtOAEN;

OCO3HaHMA NOCNeACTBUIA U HEMPUATUA BPeaHbIX NPUBbIYEK (ynoTpebaeHna ankoronn, HapKOTUKOB, KYPeHUS);
5) TpyAoBOro BoCNMUTaHMUA:

KOMMyHMKaTMBHOl;'I KOMMETEHTHOCTU B y‘-le6HO-MCCJ'IeAOBaTeJ'IbCKOI7I 0EATENIbHOCTH, O6IJ.I,€CTBeHHO I'IO}'Ie3HOI‘/J1, TBOp‘-IECKOﬁ “n
APYrnx sBuaax AeATeNbHOCTH,

YCTaHOBKM Ha aKTMBHOE y4acTMe B PeleHnn NPaKTUYEeCKMX 3a4a4 COLLManbHON HanpaBAeHHOCTHM (B paMKax CBOEro Knacca,
LLIKOAbI);

MHTepeca K NPakTUYecKoMy N3ydyeHuto npodeccuii pasnmMyHoro poaa, B TOM YMCAe Ha OCHOBE NPMMEHEHUA NPeaMEeTHbIX
3HaHUM MO XUMUU;

YBAXKEHUA K TPYAY, NO4AM TPYAA M pe3ynbTaTaM TPYA0BON AeATEeNIbHOCTY;

rOTOBHOCTU K OCO3HaHHOMY BblbOpY MHAMBUAYANbHOWN TpaekTopnm obpasoBaHua, byayuien npodeccumn n peanmsaumm
COBCTBEHHbIX ¥XM3HEHHbIX N1AHOB C YY4ETOM IMYHOCTHbIX MHTEPECOB, CNOCOBHOCTEN K XMMUKN, UHTEPECOB 1 NOTpebHoCTel
obLecTBa;

6) 93KO/I0rMYEeCKoro BOCMUTAHMUA:

3KO/I0MMYeCcKU LenecoobpasHOro OTHOLWEHUA K NPUPOAE, KaK MCTOYHUKY CYLLECTBOBAHMUSA XMU3HWN Ha 3emne;

NMOHUMAHUA rNob6aNbHOro XapaKTepa 3KOA0rMYecKnx Npobaem, BAMAHUA SKOHOMUYECKMX NPOLLECCOB Ha COCTOAHME NPUPOAHOWN
N coumnanbHoOM cpeapbl;



0CO3HaHMA HEOBXO0AMMOCTUN UCMO/b30BaHNA AOCTUMKEHUN XMMUW ANS PELLEeHNA BOMPOCOB PaLMOHa bHOro
NPMpPOAONO/b30BaHUS;

aKTMBHOIO HEMNPUATUA AENCTBUM, NPUHOCALLMX BPe OKPYKatoLWen NpupoaHOM cpeae, YyMeHUsa NporHo3mMpoBaThb
HebnaronpuATHbIE 3KOJIOTMYECKME NOC/IeACTBUA NpeAnPUHMMAEMbIX AeNCTBUIA U NPeaoTBpaLLaTb UX;

Ha1M4nA pa3BUTOro sKOJ1I0r’M4eCKOro mbilsieHmA, 3K0JI0OrM4yecKom Ky/abTypbl, OMNbiTa 4eATe€/IbHOCTU 3KONI0rnYecKom
HanpaB/1€HHOCTHU, YMEHNA PYKOBOACTBOBATLCA MU B I'IO3HaBaTe}'IbHOl;'I, KOMMyHMKaTVIBHOVI n COLI,VIB!'IbHOVI NpPaKTunKe,
cnocobHocTn n YMEHUNA aKTUBHO NPOTUBOCTOATbL NAEO0NTOTUN X€MOCI)O6VIM;

7) UEHHOCTM HAay4YHOrO NO3HAHMUS:
cpOpPMMPOBAHHOCTN MMUPOBO33PEHMS, COOTBETCTBYIOLLLEFO COBPEMEHHOMY YPOBHIO PAa3BUTUSA HAYKU N OBLLLECTBEHHOMN NPAKTUKK;

NOHMMaHWA CI'IeLI,I/ICI)MKI/I XUMUN KaK HAaYKHU, OCO3HAHUA eé ponu B (I)OpMI/IpOBaHMI/I paunoOHaIbHOIO HAay4HOro mblilneHuMA,
CO34aHNN LENOCTHOIo NpeAacTtaB/ieHnA 06 OKpyXKaruwem mmpe Kak o eanHCTBE Npnpoabl h 4esoBeKa, B MO3HAHUU NMPUPOAHbIX
38KOHOMepHOCTeI\/JI U peweHnn r|p06neM COXpaHeHUA NPUNPOAHOIro paBHOBECUA,

ybeaéHHOCTM B 0CO60M 3HAYMMOCTU XMMUU AN1A COBPEMEHHOW UMBUAU3ALMN: B €€ N'YMAHUCTUYECKON HanpaBAEeHHOCTU U
Ba*KHOW PO/IN B CO34aHUM HOBOWM HBa3bl MaTepuaibHOM KybTypbl, peleHnn rnobanbHbIXx Npobiem ycToMYMBOro pa3BuUTmA
4ye/IoBeYeCTBa — CbIpbeBOM, IHEPreTUYECKOM, NULLEBOM U 3KOIOrMYecKon 6e3onacHOCTH, B Pa3BUTUN MeanLMHbI, obecneyeHnm
YCNOBWUI YCNELLIHOMO TPYAa M 3KONOTUYECKM KOMPOPTHOM KU3HU KarKa0ro YaeHa obLecTsa;

eCTECTBeHHO-HaquOVI rPamMoTHOCTUN: NOHNMMAHUA CYLLHOCTU METOA0B NO3HAHUA, NCNOJIb3YyEMbIX B €CTECTBEHHDbIX HAYKaX,
CcNnocobHOCTM NMCNONb30BaTbL noayvyaemsolie 3HaHMA AN1A aHa/1n3a U 06bACHEHMSA ABNEHN OKpyXKarwero mmpa y nponcxogauinx s
HEM M3MeHeHMI‘/’1, YMEeHUA enatb 0b60CHOBaHHbIE 3aK/II0YEHUA HA OCHOBE HaYy4HbIX (I)aI-(TOB N MMmerwnxca AaHHbIX C LLES1bIO
nonyyeHnAa JoCTtoBeEPHbLIX BbIBOAOB,

CNOCcOBHOCTM CAaMOCTOATE/IbHO MCNONb30BaTb XMMUYECKME 3HAHUS ANA peweHnA r|p06neM B peaJ/ibHbIX }XU3HEHHDbIX CUTYaUUAX;,



MHTEpeca K NO3HaHUK U MCC!'IELI,OBaTEJ'IbCKOl‘/JI 0eATeNbHOCTHU;

rOTOBHOCTU M CNOCOBHOCTM K HenpepbiBHOMY o6pa308aHmo n caN\oo6pasoBaHmo, K aKTUBHOMY NOJy4YeEHUIO HOBbIX 3HaHWM No
XMMUN B COOTBETCTBUN C KU3HEHHbBIMHU HOTpe6HOCTF|MM,'

MHTEepeca K 0COBEHHOCTAM TPyAa B Pas/inyHbIX chepax npodeccMoHanbHOM AeATENbHOCTH.

METANPEOMETHbBIE PE3Y/IbTATbI
MeTanpegmeTHble pe3yabTaTbl 0OCBOEHMA y4ebHOoro npeamera «Xumma» Ha ypoBHe cpeaHero obuero ob6pa3oBaHmMA BKAOYAIOT:
3HaYMMmble ana GOPMUPOBAHUA MUPOBO33PEHNS 0OYUAIOLMXCA MEXANCUMNIMHAPHbIE (MeXNpeaMeTHble) 0bLeHay4YHble
MOHATUSA, OTPaAKatoLWMe LeSIOCTHOCTb Hay4YHOW KapTUHbI MMpPa M cneundmrKy MeToa0B NO3HAHWUSA, UCNOb3yeMbIX B
eCTeCTBEeHHbIX HayKax (MaTepus, BELLECTBO, IHEPruA, ABIEHME, MPOLLECC, CUCTEMA, HAaYYHbIN GaKT, NPMHLUMM, TMNOTE3a,

3aKOHOMEPHOCTb, 3aKOH, TEOPUA, NccnenoBaHume, Ha6fIIO,£I,eHMe, n3mMepeHne, aKCNepMMeHT n p,pyrme);

YHUBEpCanbHble y4ebHble AeicTBMA (N03HABaTeIbHbIE, KOMMYHUKATUBHbIE, perynsTuUBHbIe), obecneuynsarolme GopmmpoBaHmne
bYHKLMOHANbHOM rPaMOTHOCTM M COLMANbHOM KOMNeTeHLMn obydatoLmxcs;

CNOCobHOCTb o6yqarou1,14xcn MCNO/Z1b30BaTb OCBOEHHblE MeXAUCUNNINHAPHblIE, MNPOBO33peHYECKMNE 3HAaHNUA U YHUBEPCA/ibHbIE
yqe6Hb|e ,CI,GI?ICTBMFI B NO3HaBATE/IbHOM U COLI,I/IEU'IbHOVI NMPaKTUKE.

MeTanpeamMmeTHble pe3ybTaTbl OTPAXKAOT OBIaAEHNE YHUBEPCANbHbIMWN y4eOHbIMM NO3HABATE/IbHbIMU, KOMMYHUKATUBHbBIMU U
pPerynsTUBHbIMU AeNCTBUAMM.

OBnageHue yHMBepcabHbIMM Y4eOHbIMU NO3HABATE/IbHLIMW AENCTBUAMM:



1) 6a30Bble NOrMYecKMe AenCTBmA:
camocToATeIbHO GOPMYNMPOBATL U aKTyaIM3MPOBaATb NpobiemMy, BCECTOPOHHE €€ pacCMaTpuMBaTb;

onpeaenAaTb Uenn AeaTeqbHOCTHU, 3a4aBaA NapamMmeTpbl U KPpUTEPUN UX AOCTUXKEHNA, COOTHOCUTL Pe3yaibTaTbl AEATE/IBHOCTU C
NOoCTaB/1€HHbIMU LUEeNAMMU,

MCcnos1b30BaTb NMNpum OCBOEHNN 3HaHWUM I'IpMéMbI NNOTMYECKOro mbllNEHNA — BblAENATb XapPaKTEPHbIE NPU3HAKHU NOHATUIN U
YCTaHaB/INBATb X B3aMMOCBA3b, NCMOJZ1Ib30BaTb COOTBETCTBYHOLWNE NOHATNA ONA obbAcHeHMA OoTAEeNbHbIX (I)aI-(TOB n FIBI'IeHVIl;'I;

BbI6MpaTb OCHOBaHHMA N KpUTEPUN ONA I-(}'IaCCMd)MKaLI,MVI BeWeCcTB U XUMNYECKUX peaKu,Mﬁ;
YCTaHaB/1IMBATb NPUYNHHO-CNedCTBEHHbIE CBA3U MeXAY N3YyHYaEMbIMU ABNEHUNAMMU;

CTPOUTb NIOTUYHECKHUE PaCCyKOEHUA (I/IHAyKTMBHbIe, AEeAYKTUBHbIE, MO aHafIOl'MM), BblABNATb 3aKOHOMEPHOCTU N NPOTUBOPEYNA B
pacCMaTpmnBaeMbIX ABNEHUNAX, CbOpMyﬂVIpOBaTb BbIBOAbl U 3aK/TIOYEHUA;

NPUMEHATDL B Npouecce nosHaHumA, Ucnosibdyemblie B XUMNU CUMBOTNYECKUE (3HaKOBbIe) monenu, npeo6pa303b|BaTb
moaenbHble NpeacraBaeHna — XMMUYECKMN 3HAK (CMMBOI’I) 1EMEHTA, XMMNYeCKanA d)oplv\yna, ypaBHEHUE XMMUYECKOMN peakunmn
— Npu peweHnun y‘-le6HbIX NO3HaBaTe/IbHbIX U MPaKTUYECKUX 3a4a4, MPUMEHATb Ha3BaHHbIE MOde/ibHble NpPeACTaB/1EHUA ONA
BblABNEHUNA XaPaKTEPHbLIX MPU3HAKOB U3y4HaeMbIX BEWECTB U XUMUYECKUX peaKLLMl;'I.

2) 6a3oBble nccnepoBaTeNbCKUE AENCTBUA:
BN1aAEeTb OCHOBAaMM METOA,0B Hay4HOro NO3HAHMSA BELWLECTB U XMMUYECKNX PeaKLniA;
dbopmynnpoBaTh Len 1M 334341 UCCNefoBaHMA, UCNONb30BaTb NOCTAB/IEHHbIE U CAMOCTOATENbHO CHOPMYIMPOBAHHbIE

BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHMA U OCHOBbI A5 GOPMMUPOBAHUS TMNOTE3bI NO NPOBEPKE NPaBUIbHOCTU
BbICKa3blBAaEMbIX CYXXAEHWUN;



BN1aeTb HaBblKaMM CaMOCTOATE/IbHOTO N1AaHNPOBAHUA U NpoBedeHNA YHEHNYECKUX SKCNEPUMEHTOB, COBEPLLUEHCTBOBATb
YMEHUA Ha6ﬂl-0,EI,aTb 3a XO040M npouecca, CaMoOCTOATE/IbHO NMNPOrHO03NpPoBaTb €ro pe3ynbTar, CI)OpMYIIMpOBaTb O606LLI,€HMFI “n
BbiBOAbl OTHOCUTE/NIbBHO AOCTOBEPHOCTUN PE3Y/NIbTATOB UCCNeJ0BaHUA, COCTAaBNIATb 060CHOBAHHbIN OTYET O I'IpOﬂ,El'IaHHOl\;I pa60Te;

npuobpeTaTb ONbIT yYEHUUYECKOM UCCeA0BaTENbCKOMN N NPOEKTHOM AeATeNbHOCTU, MPOABAATb CNOCOOHOCTb M FOTOBHOCTb K
CaMOCTOATE/IbHOMY NMOUCKY METOZ0B PELUEHWNS NPAKTUUYECKUX 33,434, MPUMEHEHMUIO PA3/INYHbIX METOA0B NO3HAHMS.

3) paboTa c MHbopmaumen:
OPUEHTUPOBATLCA B PA3/IMYHBIX UCTOYHUKAX MHOPMALMK (Hay4HO-NONYAApHan AnTepaTypa XMMUYECKOro coaeprkaHus,
CnpaBoYHble nocobus, pecypcbl MHTepHETa), aHaNN3NPOBaTb MHPOPMALMIO PA3/IMYHbBIX BUAOB M GOPM NpeacTaBaeHus,

KPUTMYECKM OLEHNBATbL €€ AOCTOBEPHOCTb U HEMPOTUBOPEUYNBOCTD;

dopmynmMpoBaTb 3aNpPOChl U NPUMEHSATb Pa3IMYHbIE METOAbI MPU NOUCKE N 0TOope MHPOPMaLUKU, Heobxoaumoi ans
BbINO/IHEHWS y4ebHbIX 33434 onpeaenéHHOro TMNa;

r|p|/|o6peTaTb onbIT UCNOJSIb30BaHUNA MHCI)OpMaLI,I/IOHHO-KON\MyHMKaTMBHbIX TEXHO/IOTUN U Pa3INYHbIX MONUCKOBbLIX CUCTEM,

CaMOCTOATE/IbHO BbIBMpPaTb ONTUMa/IbHYIO GOopMy NpeacTaBiaeHns MHGopmauum (cxembl, rpadukK, aMarpammbl, TabanLbl,
PUCYHKWN N Apyrue);

MCNONb30BaTb HaY4YHbIM A3bIK B KAYeCTBe cpeacTBa Npu paboTe ¢ XuMmuyeckon nHGopmMmaumnen: NPUMEHATb MeXNpeaMeTHble
(dbn3nyeckmne n matemaTmyeckume) 3Hakn U cMMBObI, popmy/ibl, abbpeBraTypbl, HOMEHKNATYPY;

Mcnosib3oBaTb U I'Ip806pa3OBbIBaTb 3HAaKOBO-CMMBOJ/INYECKME cpeactBa HarnAaHOCTH.

OBnap,eHme YHUBepCa/ibHbIMN KOMMYHUNKATUBHbIMUA ,EI,EI\/'ICTBMFIMVII



3a/1aBaTb BOMPOCHI MO CyLLECTBY 06CYy»K/Aaemol TeMbl B XO4e AManora
/NN AUCKYCCUK, BbICKa3bIBaTb naeun, GopmyanpoBaTb CBOM NPeasioXKeHNA OTHOCUTE/IbHO BbIMONHEHUA NPeaNoXeHHOM
3a4a4u;

BbICTYNaTb C Npe3eHTaLMel pes3yibTaToB No3HaBaTe/IbHOW AeATENbHOCTU, MNOJIyYEeHHbIX CAMOCTOATE/IbHO UM COBMECTHO CO
CBEPCTHMKAMM NPU BbINOJIHEHNUU XMMUYECKOTO IKCNEPUMEHTA, NPAKTUYECKON PaboTbl NO UCCNeA0BaHNIO CBOMCTB U3yYaeMbIX
BELLEecTB, peasiM3aunmn yuebHoro npoekta u GopmynmMpoBaTh BbIBOAbI MO pe3y/ibTaTaM NPOBEAEHHbIX UCCNEA0BAHUIA NYTEM
COrn1acoBaHMA NO3MLUMIA B Xo4e 0bCyKAeHUA U 0BMEHA MHEHUAMMU.

OsnapeHune YHUBEPCa/IbHbIMU PETYNTATUBHbIMU AEVICTBMHMMZ

CaMOCTOATE/IbHO MJIAHMPOBATb N OCYLLLECTB/IATL CBOO NO3HABATENbHYIO AEeATE/IbHOCTb, ONpeaenasa eé ueaun n 3agaun,
KOHTPONMPOBATb M NO Mepe He0bX0AMMOCTM KOPPEKTUPOBATb NpeasiaraeMblit aAITOPUTM AEUCTBUIA NPU BbINONHEHUM YY4EOHbIX
N uccnenoBaTeNbCKUX 3a4a4, BbIbnpaTtb Hanbonee apPpeKTUBHbIN Cnocob nx peweHna ¢ yY4ETOM NONYYEHUA HOBbIX 3HAHUM O
BELLLECTBAX M XMMMUYECKUX peaKumaAXx;

OCyLLecTBNIATb CAMOKOHTPO/1b cBoen A4eATENbHOCTU HAa OCHOBE CaMOaHa/In3a N CaMOOLLEHKN.

NMPEAMETHBIE PE3Y/IbTATbI 10 K/TACC
MpeameTHble pe3ybTaTbl OCBOEHMA Kypca «OpraHMyeckas Xmmma» oTpaKatoT:

copMMPOBAHHOCTb NPEACTABEHNI O XMMMUYECKON COCTaBAAIOLLEN €CTECTBEHHO-HAYYHOM KapTMHbI MUPa, PO XUMUN B
NO3HaHMW ABNEHUI NPUPOAbI, B POPMUPOBAHUN MbILLNEHUSA U KYNbTYPbl IMYHOCTU, €€ GYHKLUMOHANbHOM rPamMOTHOCTMH,
HeobxoaMMOM ANA pelleHMA NPaKTUYECKMX 3a4a4 M 9KON0rMYeckn 060CHOBAHHOIO OTHOLWEHMS K CBOEMY 340POBbIO U
npupoaHon cpeae;

BNaAeHNE CUCTEMOWN XMMUYECKUX 3HAHWUIA, KOTOPAs BKAKOYAET: OCHOBOMONAratowWwme NOHATUA (XMMUYECKNIA SNEMEHT, aToM,
3NeKTpOoHHaA 060/104Ka aTOMa, MOJIEKYNA, Ba/IEHTHOCTb, 3/1IEKTPOOTPULATENbHOCTb, XMMUYECKAA CBA3b, CTPYKTYPHan popmyna
(pa3BEépHyTas 1 coKkpaléHHana), MOJib, MONAPHAA Macca, MOJIAPHbIN 0O6BEM, YyrnepoaHblii ckenet, GyHKLUMOHaAbHaA rpynna,



paauKan, n3omepua, N3o0Mepbl, rOMOJIOFMYECKNI pAaa, romosiorn, yrnesoaopodnbl, KHCnopoa n asotcogepxamne coeanHeHuA,
MOHOMEP, NONNMeEP, CTPYKTYPHOE 3BEHO, BbICOKOMOIEKYNIAPHbIE COEAMHGHMH); TEOPUN N 3AKOHDI (TeOpMFI CTpoeHUnAa
OpraHM4eCKnNX BeLecTs A. M. byTneposa, 3aKOH COXpaHeHMA macchbl BE‘LLI,E‘CTB); 3aKOHOMEPHOCTH, CMMBO/IMYECKUMN A3bIK XUMUWN;
MMNPOBO33peHYECKNE 3HaHNA, nexxaulme B OCHoBe NOHNMMaAHNA NPUYNHHOCTU U CUCTEMHOCTU XMMUYECKNX ﬂBﬂeHMVI,
(I)aKTOfIOFVI‘-IeCKVIe cBeaeHunAa o CBOﬁCTBaX, COCTaBe, Nnoay4yeHUn 1 6e30nacHOM UCNO/1b30BaHNU BaXKHENLIUX OpraHn4ecKkunx
Beuecte B 6bITy “n I'IpaI-(TM‘-IeCI-(Oﬁ AEATENIbHOCTU YE€/10BEKAa,

chOpPMMPOBAHHOCTb YMEHWI BbISABNATb XapaKTEPHbIe NPU3HaKM NOHATUIA, yCTaHaB/IMBaTb MX B3aMMOCBA3b, MCMNO/b30BaTb
COOTBETCTBYHOLLME NOHATMA NPU ONMCAHUM COCTABa, CTPOEHMA U NPEBPALLEHNIN OPraHUYECKUX COeANHEHUN;

cOpPMUPOBAHHOCTb YMEHUIN UCMOJIb30BATb XMMUYECKYIO CUMBOINKY AN1A COCTAaBNEHMUA MONEKYNAPHbIX U CTPYKTYPHbIX
(pa3BépHyTON, COKpPaLLEHHOWN) GOPMYN OPraHMYECKUX BELLECTB U YPAaBHEHUN XUMUUYECKUX PeaKLMIA, U3roTaBInBaTb MOAENN
MOJIEKY/1 OPraHUYECKMX BELLECTB ANA UANOCTPALUN UX XUMUUYECKOTO U NPOCTPAHCTBEHHOIO CTPOEHUS;

cPOpPMUPOBAHHOCTb YMEHWI YCTaHaBANBATb MPUHAANEXHKHOCTb M3YYEHHbIX OPraHMYECKUX BELLECTB MO UX COCTaBY M CTPOEHMUIO K
onpeaenéHHoMy Knaccy/rpynne coeanHeHuin (yrneBoaopoabl, KUCA0POA 1 a30TcoAepXKalline coeuHeHuns,
BbICOKOMO/IEKY/IAPHbIE COeANHEHMA), AaBaTb MM Ha3BaHMA NO cMcTemaTuyeckor HomeHknaType (IUPAC), a TakXKe NpuBoANTb
TPUBUA/IbHbIE HAa3BaHUA OTAE/IbHbIX OPraHNYECKNX BELLLECTB (3TUNEH, NPONUAEH, aUEeTUNEH, STUIEHTIMKO/b, IULEPUH, deHon,
dbopmanbgerua, auetanbaerna, MypaBbMHaa KMCNOTa, YKCYCHan KMCN0Ta, O1IeMHOBAs KUC0Ta, CTEaPMHOBAA KUCNOTa, IMH0K033,
bpYyKTO3a, Kpaxmarn, Uuenntonosa, rMuumH);

C(I)OpMI/IpOBaHHOCTb YMEHUA onpeaenAaTtb BUAbl XMMMUYECKOM CBA3M B OopraHn4YeCKnx coeanHeHnAax (OAMHaprIe 7 KpaTHbIe);

cPOPMMUPOBAHHOCTb YMEHUA NPUMEHATL MOJIOXKEHMA TEOPUN CTPOEHUA OpraHnyYeckmx seltects A. M. bytaepoBa ana
06bACHEHWA 3aBUCMMOCTU CBOMCTB BELLLECTB OT MX COCTaBa M CTPOEHMS; 3aKOH COXPaHEeHMUA MacCbl BELLECTB;

chOpPMMNPOBAHHOCTb YMEHUIN XapaKTepM30BaTb COCTaB, CTPOEHME, PU3NYECKUE U XMMUYECKME CBOMCTBA TUMUYHbIX
npeacTaBuTeieit pasINYHbIX KNacCoB OpraHNMYeCKUX BelecTs (MeTaH, 3TaH, 3TUNeH, NPONWeH, aueTuaeH, bytagmeH-1,3,
meTunbytagmeH-1,3, 6eH301, MeTaHOA, 3TAHO, STUNEHI/INKONb, TNULLEPUH, GeHOon, aLeTanbaerns, MypaBbnUHaAsA U YKCYyCHanA



KMCNOTbI, F1IOKO3a, Kpaxmas, LLe1nn03a, aMMHOYKCYCHAA KMCN0Ta), UNNOCTPUPOBATb FTEHETUYECKYIO CBA3b MEXKAY HUMMU
YPaBHEHMAMM COOTBETCTBYHOLLMX XMMUUYECKMX PEAKLMIA C UCMONb30BaHNEM CTPYKTYPHbIX Gopmyn;

cOPMUPOBAHHOCTb YMEHUSA XapaKTEPM30BaTb UCTOYHUKM YINEBOAOPOAHOrO Cbipbs (HEdTb, NPUPOAHDIN ras, yroab), cnocobbl
nx nepepaboTKM U NPaKTUYECKOe NPUMEHEHWE NPOAYKTOB nepepaboTKku;

chOpPMMPOBAHHOCTb YMEHWIM NPOBOAUTL BbIYMUC/IEHUS NO XMMUYECKMM YPaBHEHUAM (Maccbl, 06bEMa, KONMYECTBa UCXOAHOTO
BELLLECTBA MM NPOAYKTA PeakLumMm No N3BECTHbIM Macce, 06bEMyY, KOIMYECTBY OAHOMO U3 UCXOAHbIX BELLECTB MU NPOAYKTOB
peakuun);

chOpPMUPOBAHHOCTb YMEHWI BNaAETb CUCTEMOM 3HaHWNIM 06 OCHOBHbIX METOA4aX HAay4HOro NO3HAHMA, UCMOb3YEMbIX B XMMUMN
NPW U3y4eHUM BeLEeCTB N XMMUYECKUX ABNEHUI (HabatoaeHne, usmepeHne, SKCNEPUMEHT, MOLE/IMPOBAHME), UCNO/b30BaTb
CUCTEMHbIE XMMUYECKNE 3HaHWUA A1 NPUHATUA PeLleHNN B KOHKPETHbIX }KU3HEHHbIX CUTYaLMAX, CBA3aHHbIX C BELLECTBAMMU U UX
NPUMEHEHMNEM;

chOpMMNPOBAHHOCTb YMEHUIN COBN0AATb NPaBMAa NONb30BAHMUA XMMUYECKOM Nocyaom n nabopaTopHbiM 060pyaoBaHMEM, a
TaKe npaBuna obpalieHma c BewecTBaMmn B COOTBETCTBUMN C MHCTPYKLMAMM NO BbINOJIHEHUIO N1abOPATOPHbLIX XMMUYECKUX
ONbITOB;

copMMPOBAHHOCTb YMEHWIN NIAHUPOBATL M BbIMOJHATL XMMUUYECKUI SKCNEPUMEHT (NpeBpaLLEHMA OPraHUYECKUX BELLECTB Npu
HarpeBaHMM, NONyYEHME ITUIEHA U U3YYEHUE er0 CBONCTB, Ka4YeCTBEHHbIE PeaKLMN OpraHMYEeCcKUX BELWLECTB, AeHaTypaumsa
6eNKoB NpPU HarpeBaHUW, LBETHbIE peaKunmn 6esKoB) B COOTBETCTBMU C NPaBUIaMM TEXHMKK 6e30nacHOCTU Npu 0bpaLLeHnn ¢
BelLLecTBamm U nabopatopHbiM ob6opyaoBaHWEM, NPEACTABAATL PE3Y/1bTaTbl XMMMUUYECKOTO 3KCNepMMeHTa B dopme 3anncu
YPaBHEHWI COOTBETCTBYIOLWMX peakunii n opmMmyanposaTth BbIBOAblI HA OCHOBE 3TUX PE3Y/bTaTOB;

chOpPMMPOBAHHOCTb YMEHWNIM KPUTUUYECKU aHA/IM3NPOBATb XMMMUYECKYIO MHDOPMaLMIO, MOy4aeMyto U3 Pa3HbIX MCTOYHMKOB
(cpeactBa maccoBoit MHPopMmaumn, UHTEPHET 1 Apyrux);



chopMmnpoBaHHOCTb YMEHMI cObOAATL NPABUAA IKOIOTMYECKM LenecoobpasHoro noseaeHus B bbiTy U TPyA0BOM
AeATEeNIbHOCTUN B LLENIAX COXPAHEHWUS CBOEro 340P0BbS U OKPYXKAIOLWLEN NPUPOAHOM cpeabl, 0CO3HaBaTb ONACHOCTb BO3AENCTBMUA
Ha XKMBble OpraHM3Mbl onpeaenéHHbIX OPraHNYEeCKMX BELLECTB, MOHMMAnA cMbic/ NoKasaTensa NAK, noacHATb Ha npumepax
cnocobbl yMeHbLIEHMA U NPeAoTBPALLEHMA UX BPEAHOIO BO3AENCTBMA HA OPraHU3M Ye/10BEKa;

anA o6yqarom,wxcn C OorpaHnM4eHHbIMM BO3MOXXHOCTAMU 340P0OBbA: YMEHUNE NPUMEHATb 3HAHUA 06 OCHOBHbIX AOCTYNHbIX
mMeToadax No3HaHUA BeWEeCTB U XUMNYECKUX HB!'IEHMVI;

ANA CNenbIX U cNaboBMAALLMX 0OYYAIOLLMXCA: YMEHME UCMONb30BaTb pesibedHO-TOUYEYHY cMcTeMy 0603HaYeHui /1. Bpainn
N9 3aNnUCn XMMUYECKUX Gopmyn.

11 KNACC
MpeameTHble pe3ynbTaTbl 0CBOEHMA Kypca «06Wwan U HeopraHNUYeckas XMMmUa» OTpaxkaloT:

chopMMPOBAHHOCTb NPEACTABNEHNN: O XMMUYECKOM COCTaBAAIOLWEN eCTeCTBEHHO-HayYHOM KapTUHbI MUPA, POSIU XUMUU B
NO3HAHWM ABNEHUI NPUPOAbI, B GOPMUPOBAHUM MbILLNEHUA N KYAbTYPbl IMYHOCTU, €€ PYHKLMOHANBbHOM rPAaMOTHOCTH,
HeobxoANMMOM ANA pelleHMA NPAKTUYECKMX 33434 M IKON0rMYeCckM 060CHOBAHHOMO OTHOLLEHWUA K CBOEMY 34,0P0BbIO U
npupoaHou cpeae;

BNAZEHNE CUCTEMON XMMMNYECKUX 3HAHWI, KOTOPAs BKAKOYAET: OCHOBOMONAratoWwme NOHATUA (XMMUYECKUIA SNEMEHT, aTOM,
n3oton, s-, p-, d- aN1eKTPOHHbIE OPOUTANIM AaTOMOB, MOH, MONEKY/IA, MOJIb, MONAPHbIA 06bEM, BaNEHTHOCTb,
3N1EeKTPOOTPULLATENIbHOCTb, CTeNEeHb OKUCNEHMUA, XMMUYECKanA CBA3b (KOBaZIeHTHaA, MOHHAaNA, MeTanInYyeckas, BoaopoaHas),
KPUCTaNAM4ecKan peLléTKa, TUMbl XUMUYECKUX PEAKLMIN, PACTBOP, 3/IEKTPOINUTLI, HEINEKTPOIUTbI, 3/IEKTPOUTUYECKAA
Anccoumaums, OKUCANTE b, BOCCTAaHOBUTENb, CKOPOCTb XMMMUUYECKOM PeakLMmn, XMMUYECKOe PaBHOBECUE); TEOPUMN N 3aKOHbI
(TeopuA aNeKTPONUTMUYECKOM ANCCoUMaLLUK, NePUOANYECKU 3aKoH [. U. MeHaeneeBa, 3aKOH COXpPaHEHUSA MAcCbl BELLECTB,
3aKOH COXPaHEHMA 1 NPeBPALLEHUA SHEPTUN NPU XMMUYECKUX PeaKLMAX), 3aKOHOMEPHOCTUN, CUMBOIMYECKUI A3bIK XMUMUMU,
MWPOBO33pPEHYECKNE 3HAHUSA, NeXKallMe B OCHOBE NMOHMMAHUA MPUYNMHHOCTU U CUCTEMHOCTU XMMMUYECKUX ABNEHUN,
daKTONOrMyYecKme cBeeHnA 0 CBOMCTBAX, COCTaBe, NOy4eHMM 1 6e30MacHOM MCNO/Ib30BaHUKN BaXKHEMLWNX HEOPraHNYEeCKNX
BeLLEeCcTB B ObITy M NPAaKTUYECKOWN AEATENbHOCTU YE/I0BEKA;



C(I)OpMMpOBaHHOCTb YME‘HMﬁ BblABNATb XapaKTEPHbIE MPU3HAKN I'IOHFlTMVI, YCTaHaB/1MBaATb UX B3aMMOCBA3b, UCMOJ1Ib30BaTb
cooTBeTCTBYOWME NOHATUA NPU ONMMNCAaHUN HEOPraHNYECKNX BELWECTB N UX npeBpau.l,eHMﬁ;

cPOPMMPOBAHHOCTb YMEHWNI NCNONBb30BATb XMMUYECKYHO CUMBOJIMKY AN COCTaBAeHUA GOPMYN BELLECTB U YPaBHEHUN
XMMMUYECKUX peakumi, cuctemaTnyeckyto HomeHknatypy (IUPAC) n TpuBmanbHbie Ha3BaHMA OTAE/NbHbIX HEOPraHMYECKUX
BeLLecTB (yrapHblIv ras, yrnekmcablil ras, aMmuak, raléHas u3BecTb, HeraweéHasa n3BecTb, MMTbeBAA COAa, MUPUT U Apyrue);

chOpMMPOBAHHOCTb YMEHUIN ONPEAENATb BaSIEHTHOCTb U CTENEHb OKUCIEHUS XMMUYECKUX SNIEMEHTOB B COEANHEHUAX
Pa3/INYHOrO COCTaBa, BMUA XMMUYECKOWN CBA3K (KOBaNIEHTHasA, MOHHaA, MeTalInYecKas, BOAOPOAHAsA) B COEANHEHUAX, TUN
KPUCTaNINYECKOM PELLETKN KOHKPETHOTO BEeLecTBa (aTOMHan, MONEKYNAPHanA, MOHHAA, MeTanindeckan), XxapakTep cpeapl B
BO/HbIX PACTBOPax HEOPraHUYECKUX CoeaNHEHUN;

chopMMPOBAHHOCTb YMEHWIN YCTAHABINBATL NPUHAANEKHOCTb HEOPraHNYECKMX BELLLECTB MO UX COCTaBY K onpeaenéHHomy
Knaccy/rpynne coegmMHeHuin (NpocTble BEWEecTBa — METa/l/Ibl U HEMETa/Ibl, OKCUAbI, OCHOBAHMUA, KUCNOTbI, aMdoTepHble
rTMAPOKCUADI, CONN);

copMMPOBAHHOCTb YMEHMIN PACKPbIBATb CMbICN NepuogmMyeckoro 3akoHa . . MeHgeneeBa n 4eMOHCTPUPOBATb €ro
CUCTEMATU3UPYIOLLYIO, OO BACHUTENbHYIO U NPOrHOCTUYECKYIO QYHKLMU;

cOpPMMPOBAHHOCTb YMEHUNIN XapaKTepU30BaTb 3/IEKTPOHHOE CTPOEHNE aTOMOB XMMMUYECKUX 31eMeHTOB 1—4 neprnoaoBs
Meprogmnyeckomn cucTembl XMMmnyeckux anemeHTos 1. . MeHaeneea, MCNoOAb3ysA NOHATUA «S-, p-, d-31€KTPOHHblE 0pbuUTanmny,
«3HEepreTUYecKme yPoBHN», 06ACHATb 3aKOHOMEPHOCTU N3MEHEHMUA CBONCTB XMMMUUYECKUX 3/IEMEHTOB U UX COEANHEHUI NO
nepuogam u rpynnam MNepmnogmyeckon cuctembl Xummyeckunx anementos . . MeHgeneesa;

chOpPMUPOBAHHOCTb YMEHWNI XapaKTepM30BaTb (ONUCbIBaTb) 06LLME XMMUYECKNE CBOMCTBA HEOPraHUYECKUX BELLLECTB
Pa3/IMYHbIX KNAccoB, NOATBEPKAATb CYLLECTBOBAHNE FEHETUYECKOM CBA3N MeXKAY HEOPraHMYEeCKMMM BeLecTBaMm C NOMOLLbHO
YPaBHEHMN COOTBETCTBYHOLLMX XMMUYECKUX PeaKLNiA;



chOpPMMPOBAHHOCTb YMEHUA KNaccuPULMPOBaTb XMMUYECKUE PeakLUM MO Pa3anYyHbIM NPU3HaKaM (YMCAY M coCTaBy
pearnpyowmx BeLLecTs, TenJ0BoMy 3GdeKTy peakumm, U3MEeHEHUIO CTENEHEN OKUCIEHUA 31eMEHTOB, 06paTUMOCTU peaKkumm,
y4yacTu1IO KaTainsaTtopa);

cOpMMUPOBAHHOCTb YMEHUIN COCTABAATb YPAaBHEHUS PeaKLMN Pa3INYHbIX TUMOB, NOJIHbIE M COKPALLEHHbIE YPAaBHEHUA pPeaKL Uit
MOHHOro 0bMeHa, y4MTbIBaA YC/IOBUA, NPU KOTOPbIX 3TN peakuum ayT 40 KOHU3;

chOPMMPOBAHHOCTb YMEHWIA NPOBOAUTL PEAKLNN, MOATBEPIKAAIOLLME KaYECTBEHHDbIN COCTaB Pa3/IMUYHbIX HEOPraHNYECKMX
BELLECTB, PAaCNO3HaBaTb OMNbITHbIM MYTEM MOHbI, MPUCYTCTBYIOLWME B BOAHbIX PACTBOPaX HEOPraHUYECKUX BELLLECTB;

chOpPMMPOBAHHOCTb YMEHM PACKPbIBATb CYLLHOCTb OKUC/IUTENIbHO-BOCCTAHOBUTENIbHBIX PEAKLMA NOCPEACTBOM COCTaB/IEHUA
9NEKTPOHHOro 6anaHca aTUX peakunii;

cPOpMMUPOBAHHOCTb YMEHUNIN 06 BACHATL 3aBUCUMOCTb CKOPOCTU XMMUYECKOM peaKkLMmn OT pasINYHbIX GaKTOPOB; XapaKTep
CMELLLEHNS XMMNYECKOro paBHOBECKA B 3aBUCMMOCTU OT BHellHero Bo3aeictauma (npuHumn Jle LWaTenbe); cdopmmMpoBaHHOCTb
YMEHUI XapaKTepmn3oBaTb XMMUYECKNE NPOLLECCHI, IEXKALLME B OCHOBE NPOMbILIAEHHOTO NONYYEHUNA CEPHOM KUC/IOTbI,
aMMMaKa, a Tak¥e cGOpPMMUPOBAHHOCTb NpeaCcTaBieHMn 06 06LMX HayUYHbIX NPUHLIMNAX U SKONOTMYECKUX Npobaemax
XMMMYECKOro NPOn3BOACTBA;

chOopMMPOBAHHOCTb YMEHM NPOBOANTbL BbIYMUCEHWA C UCNOIb30BAaHMEM NOHATUA «MACCOBAA A40NA BELLECTBA B PaCTBOPEY,
0O6BbEMHbIX OTHOLLEHWNI ra30B NPU XMMUYECKUX PeaKkumMaX, Maccbl Beww,ecTsa Uan o6béma rasoB No M3BECTHOMY KONMYECTBY
BeLLLeCTBa, Macce UaM 06BbEMY O4HOrO U3 yHACTBYIOLLMX B PeaKL MM BeLWecTs, Tenao8oro a¢pdeKta peakumm Ha OCHOBE 3aKOHOB
COXPaHEHMA MACChl BELLLECTB, MPEBPALLEHNNA U COXPAHEHUA SHEPTUM;

chopMUpPOBAHHOCTb YMeHUI cobntoaaTh NpaBmMaa NOb30BaHMA XMMUYECKOM NOCyAor U nabopaTopHbiM 0b6opyaoBaHMEM, a
TaKe npaBuna obpalleHma c BelwecTBaMmn B COOTBETCTBUMN C MHCTPYKLMSAMM NO BbINOAHEHUIO 1a60PATOPHbBIX XMMNYECKNX
ONbITOB;



cOpMMPOBAHHOCTb YMEHWI NTAHMPOBATb U BbINMOAHATb XMMUYECKMIA SIKCMEPUMEHT (Pa3fioXKeHne Nnepokcuaa Boaopoaa B
NPUCYTCTBMM KaTaninsaTopa, onpeaeneHne cpeabl PacTBOPOB BELLECTB C MOMOLLbIH YHUBEPCANbHOIO MHAMKATOPA, BAUSHUE
Pa3/INYHbIX GAKTOPOB Ha CKOPOCTb XMMMYECKOWN PeakLumu, peakunum MOHHOro 0bMeHa, KauecTBEHHbIe peakuum Ha cynbdaT-,
KapboHaT- 1 X/IOPUA-aHNOHbI, HAa KATMOH AMMOHMUSA, PELLIEHME SKCMEePUMEHTA/IbHbIX 3a4a4 No Temam «MeTansbi» u
«HemeTannbi») B COOTBETCTBUM C NPaBUAAMM TEXHUKM 6€30MacHOCTU NpY 06paLLEHMM C BELLECTBAMU U N1abOpaTOpPHbIM
obopynoBaHMeM, NPeACTaBAATb Pe3Y/1bTaTbl XMMUYECKOTO 3KCNepuMeHTa B popme 3anmcu ypaBHEHUN COOTBETCTBYHOLLMX
peakumin u GopmMynMpoBaThb BbIBOAbI HAa OCHOBE 3TUX PEe3y/1bTaTOB;

cPOPMMPOBAHHOCTb YMEHNIM KPUTUYECKM aHAIM3NPOBATb XMMMUUYECKYI0 MHGOPMALLMIO, MOYyYaeMYHO U3 PA3HbIX MCTOYHMKOB
(cpencTBa MaccoBO KOMMYHUKaUUK, UHTEPHET 1 Apyrux);

chopMMPOBAHHOCTb YMEHMI COBMOAATL NPABUNA SKOJIOTMUYECKU Lie1ecoobpasHOro noBeaeHus B 6bITy U TPy A0BOM
[eATEeNbHOCTUN B LLENIAX COXPAHEHWUS CBOEro 340P0BbS U OKPYXKaIOLWLEN NPUPOAHONM cpeabl, 0CO3HAaBaTb ONACHOCTb BO3AENCTBMUA
Ha XMBble OpraHM3Mbl onpeaenéHHbIX BELLECTB, MOHMMAn cMmbic/ NoKasaTena MAK, NoAcHATb Ha Npumepax cnocobbl
YMEeHbLUEHWUS U NPeAoTBPaLLEHNA UX BPeAHOro BO3AeNCTBUS HA OPraHNU3M YEe10BEKa;

ANA o6yqarou1,|/1xca C orpaHM4eHHbIMU BO3MOKHOCTAMU 340P0OBbA: YMEHUE NPUMEHATb 3HAHUA 06 OCHOBHbIX AOCTYNHbIX
MeTodaX No3HaHUA BeLWEeCTB U XUMNYECKUX HBHEHMVI;

ANA cnenbix U cNaboBnaALLMX 06yYatoLWMXCA: YMEeHMEe NCN01b30BaTb pesibedHO-ToUYEUHYIO cucTemy ob6o3HadYeHni J1. Bpains
ANA 3aNnUCU XMMUYECKUX Gopmyn.

HNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonnuecTtBo yacos Hara DJIEKTPOHHBIE
nn Bcero|Kontponsusie| [Tpaktraeckne 13Y 1CHIA o6 gfiiggiﬁﬁle
paboTHI paboThI (renens) | °°P
pecypehl




1 |[IIpenmeTt opraHu4ecKoOi XUMHUH, €€ BOBHUKHOBEHHE, 1 1
pa3BUTHE U 3HAUCHUE
2 |Teopus ctpoeHusi opraHuueckux coeauHeHud A. M, 1 2
bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS
3 [IIpeacraBnenue o kiaccupuKalii OPraHUIECKUX 1 3
BellecTB. HomeHknatypa (cucremaTudeckasi) u
TpUBUAJIbHBIC HA3BAHUS OPTAHUYECKHUX BEIIECTB
4 | AnKaHBbI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH Psifl 1 4
MeTtaH u 3TaH — MpOCTEHIINe MPeACTaBUTEH 1
aJIKaHOB
6 |AJKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 6
7 |Dtunen u mponuiieH — npocTeniue npeacrapurenu | 1 7
AJIKCHOB
8 |IIpakTtuueckas padota Ne 1. «[Tomyduenue sTrIIeHa 1 1 1 8
M3y4YE€HUE €TO CBOMCTBY
9 |Ankxaauensl. byraguen-1,3 u metunOyraauen-1,3. 1 9
No Tema ypoka KonnuecTBo yacos Jata DNEeKTPOHHbIE
u(ppoBbIe
n/n Bcero| KonTponbublie| [IpakTuueckue 13Y1CHIA o 6p§3(§11)31:1TeanHe
paboTHhI paboThI (nenens)
pecypchl
[TomyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI
10 |AJKUHBIL: COCTaB M OCOOCHHOCTU CTPOCHHSI, 1 10

TOMOJIOTUYECKHM Psifl. ALIETUIIEH — MPOCTEUIIIHI
MPEACTABUTEND AJTKUHOB




11 |Beluncienus o ypaBHEHUIO XUMHUYECKON pEeaKIMU 1 11
12 |Apensr: OeH301 U ToMyos. TOKCHYHOCTH apEHOB 1 12
13 [['eneTnueckas CBs3b YIJIEBOJAOPOIOB, 1 13
MPUHAICKANTNX K pa3IMYHBIM Klaccam
14 |IIpupoaHble HCTOYHUKHU YTIEBOAOPOJIOB: 1 14
NPUPOIHBINA ra3 U MOMyTHbIE HEPTAHBIE Ta3bl, HEPThH
U TIPOJYKTHI €€ rnepepaboTku
15 |[IpupoHbIe UCTOYHUKHU YTIECBOAOPOJIOB: 1 15
MPUPOIHBINA ra3 U MOMyTHbIE HEPTAHBIE Ta3bl, HEPThH
Y IPOJYKTHI €€ nepepaboTku
16 |KoHTposbHas paboTa 1o pasaeny «YTJIeBOI0POIbD) 1 1 16
17 |[IIpenenbHble OAHOATOMHBIE CIIUPTHI: METAHOJI U 1 17
sTaHoi. BogopoiHas cBs3b
18 |MHoroaToMHbI€ CIIUPTHI: ITUIICHTIIUKOIb U 1 18
TJIAIICPUH
19 |®enou: cTpoeHHE MOJIEKYIBI, GU3UYECKUE U 1 19
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE
20 |Anpaerunpl: (popMabIeTH I U alleTaIbICTH/I. 1 20
AneroH
No Tema ypoka KomnnuecTBo yacos Jlata DNEeKTPOHHbIE
u(ppoBbIC
n/n Beero|Kontponbhbie| [Ipaktnueckne) 13yIeHmd 1 p
(nenens) oOpa3oBaTeNbHbIC
paboThI paboThI A
pecypchl
21 |O1HOOCHOBHBIE MpeETbHbIE KAPOOHOBBIE KUCIOTHI: 1 21

MypaBbHHAs U YKCYCHAast




22 |llpaktrueckas pabota Ne 2. «CBoiicTBa pacTBOpa 1 1 22
YKCYCHOM KUCIIOTBI»
23 |CteapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK 1 23
MPEICTABUTENN BBICIIUX KaPOOHOBBIX KHCIOT
24 |Mbina Kak COJHM BBICHIMX KapOOHOBBIX KHCHOT, uX| 1 24
MOTOIIIEE JCHCTBHIE
25 |Cnoxxubie 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX 1 25
KUCIOT. ['naponu3 cinoxHbIX 3(pUpoB
26 |Kupsl: ruaponus, npuMeHeHue, Onoorndeckas poiy 1 26
KUPOB
27 |YrneBonpl: cocTaB, Kiaccudukanus. Baxxuaeimme 1 27
IpeJICTaBUTEINN: TII0K03a, (PpyKTO3a, caxapo3a
28 |Kpaxman u 1eutio03a Kak MpUpPOIHbIE TTOTHMEPHI 1 28
29 |KoHTponbHas paboTa 1mo pasaeny 1 1 29
«Kucnopoacoaepxaiine opraHuyecKue
COCITUHECHUSD)
30 |AMUHBI: METUJIAMUH U aHUJIUH 1 30
31 | AMUHOKHUCIIOTHI Kak aM(pOTEepHBIE OPTraHUYECKNE 1 31
COEMHEHMs], UX Onosiornyeckoe 3HaueHue. [lentupl
32 |benku Kak MpUPOTHBIE BEICOKOMOJIEKYIISIPHBIC 1 32
COETUHEHMUS
No Tema ypoka KomnmuecTBo yacos Jara DJIEKTPOHHBIE
u(ppoBbIC
n/n Beero| Konrposshbie| [Ipaxtuueckue| 13yIeHas 1 p
(emens) oOpa3oBaTenbHbIe
padoThI padoThI A

pecypchl




33 |OcHOBHBIC IOHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX 1 33

COEIMHEHUN
34 |OcHOBHBIE METO/IBI CHHTE3a BEICOKOMOJICKYJISIPHBIX 1 34

coenuHenui. [1macTmaccel, kKayuyyku, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 34 2 2

11 KJIACC
No Tema ypoka KomnuecTBo yacos Jara DIEKTPOHHBIE
u3ydyeHus;  TUQPOBBIC
n/n Bcero| Kontponphnsbie| [Ipaktnueckue ya dp
oOpa3zoBaTeIbHbIE
paboThI paboTHI
pecypcbl

1 |Xumuueckuii 3neMeHT. ATOM. DIIEKTpOHHAs 1 1

KOH(Urypaius aToMoB
2 [ITepmommueckwuii 3akoH u [lepuonnueckas cucrema 1 2

xumuueckux sneMmeHToB 1. . MenneneeBa, ux CBs3b

C COBPEMEHHOU TEOPUEN CTPOECHUS AaTOMOB
3 |3akoHOMEPHOCTU U3MEHEHUSI CBONCTB XMMUYECKUX 1 3

AJIEMEHTOB U UX COCAUHEHUM MO IpyImnam 1

nepuoJiaM. 3Ha4€HHE MEPUOUYECKOro 3aKOHa U

CHUCTEMBI XMMHYeCKHuX djieMeHTOB /(.M. MeHaeneeBa

B Pa3BUTHUH HAYKHU
4 |CtpoeHue BellecTBa. XMMHUUYECKAs CBS3b, €€ BUbI, 1 4

MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3H.

Bonopoanas cBsi3p
5 |BaneHTHOCTh. DIEKTPOOTpULIATENHLHOCTE. CTETeHB 1 5
No Tema ypoka KomnmuecTBo yacos




n/m

Bcero

KontponrsHbie
paboThI

IIpakTueckue
paboThI

JlaTa
U3YUYCHHUS

DIEKTPOHHBIE
udgpoBbIe
oOpa3oBaTenbHbIC

pecypcbl

OKHCJICHUA. BGHICCTBa MOJICKYJIAAPHOI'O U
HCMOJICKYJIIPHOT'O CTPOCHUA

[ToHnsiTue 0 qucnepcHbIX cucremax. MicTuHHbie 1
KOJUTOMJIHBIE pacTBOPBI. MaccoBas 107151 BEIIECTBA B
pacTBope

Knaccudukanus n HoMeHKIaTypa HEOPraHUYECKUX
COeIMHEHUH. [ eHeTHuecKas CBsA3b HEOPraHUYECKUX
BEILECTB, Pa3JIMYHbIX KIACCOB

Kiaccudukanusi XuMU4eCKUX PEakiuii B
HEOPTaHUYECKON M OPTaHUYECKON XUMUHU. 3aKOH
9coxpaHeHHs MacChl BEIIECTB; 3aKOH COXPaHEHUS U
MPEBPAILECHUS SHEPTUH NPU XUMUYECKUX PEAKIIUSIX

CkopocTtb peakiuu. OOpaTuMbIe peaKIIiu.
XUMHUYECKOE PABHOBECHUE

10

[TpakTuueckas padora Ne 1. « Biusitnue paznuuHbIx
(haKTOpOB Ha CKOPOCTh XUMUYECKON PEAKIII)

10

11

DnekTposuThueckas aucconuanus. [onstue o
BOoJI0poiHOM Ttoka3arene (pH) pactBopa. Peakumu
HOHHOTO 0oOMeHa. ['MaApoIu3 OpraHuvyecKux u
HEOPTaHUYECKUX BEIIECTB

11

12

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.
[TonsaTue 00 AIEKTPOJIN3E PACIIIIABOB U PACTBOPOB
coJier

12




13 |KonTponbsHas pabota mo paszneny «Teopernyeckue 1 1 13
Ne Tema ypoka KommuecTBo yacos JlaTa DNEeKTPOHHbIE
u(ppoBwIc
n/n Bcero| Kontponbhsie| [TpakTuaeckue| 13y 1HHA wp
oOpa3zoBaTeIbHbIE
paboTHI paboTHI
pecypchl
OCHOBBI XUMHI
14 [Metambl, ux nonoxxkeHue B [lepuoauueckoit cucteme, 1 14
xuMu4deckux saemeHToB 1. 1. Menneneesa u
0COOEHHOCTH CTPOEHHs aTOMOB. O01IMe pu3nyecKue
CBOMCTBA METAJLJIOB
15 |CraBbl MeTaIoB. DIEKTPOXUMHYECKHUH PAJT 1 15
HaIpsHKCHUH METaJjIoB
16 | XuMudeckue CBOMCTBA BAXKHEHIIINX METAJJIOB 1 16
(HaTpuii, Kamui, KaJIbIIUN, MarHui, aTIOMUHUN) U UX
COCTMHCHUI
17 [ Xumuueckue cBOMCTBa XpoMa, MEJIU U UX 1 17
COeIMHEHNH
18 | Xumuueckue CBOICTBA IMHKA, JKeJIe3a U NX 1 18
COCTMHCHUI
19 |[IIpakTuueckas padora Ne 2. "Pemmenue 1 1 19
AKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe «MeTtaabin"
20 |Hemeramnsl, ux nonoxxenue B [lepuoanueckoit 1 20

CHUCTEME XMMHUYECKUX dJIeMeHTOB [[. 1. MeHnaeneeBa
U OCOOCHHOCTH CTPOCHHS aTOMOB




21 |®uznyeckue cCBOWCTBA HEMETAIIOB. AJTOTPOMHS 1 21
HEMETAIJIOB (Ha MpUMeEpe KUCIOPOaa, CEPHI,
dbocdopa u yriaepoaa)
22 |Xumudeckue CBOMCTBA raJOTEHOB, CEPhI U X 1 22
COeIMHEHUN
No Tema ypoka KonuuecTBO yacon JlaTa DJIEKTPOHHBIE
u(ppoBbIe
n/n Beero| Konrposshbie| [Ipaxtuueckue| Y 1€HAT M p
oOpa3zoBaTeIbHbIE
paboThI paboTHI
pecypchl
23 | Xumuueckue cBOMCTBa a30Ta, pocdopa u ux 1 23
COCIMHEHUN
24 | Xumudeckre CBOMCTBA YIIepo/ia, KPEMHHS U UX 1 24
COeIMHEHNH
25 |[[IpuMeHeHre BaKHEHUIITUX HEMETAIIJIOB M X 1 25
COeIMHEHNH
26 |O60061meHre 1 cucTeMaTu3alys 3HaHU| TI0 TeMe 1 26
«Hemeramnby. BeruuciaeHnus 1o ypaBHeHUAM
XUMHUYECKUX PEAKITUI U TEPMOXUMHUYECKUE PACUETHI
27 |llpakTrueckas pabota Ne 3. «Pemenune 1 1 27
AKCIIEpUMEHTAJIBHBIX 3aj1a4 110 Teme "HemeTaminl'"»
28 |KonTposbHas pabota 1o teMam «MeTauib U 1 1 28
«Hemeramnbn
29 |Heopranuueckre 1 OpraHn4eCKUe KUCIOTHI. 1 29
Heoprannueckue u opraHn4ecKre OCHOBAHUS




30 |AMdoTepHble HEOpraHMYECKHE U OpPTaHHYECKUE 1 30
coenuHeHus. [ eHeTHUeCKast CBSI3b HEOPTAaHUICCKUX
1 OPraHMYECKHX BEILIESCTB
31 |Poxb xumun B 00eCIICUCHHH YKOJIOTHICCKOMA, 1 31
AHEPIreTUYECKON U MUILEBOM 0€30IaCHOCTH,
Pa3BUTHH MEIUIIUHBI
32 |[IpencraBnenust 06 0OIMIMX HAYYHBIX MIPUHIIUIIAX 1 32
MTPOMBITIUICHHOTO TTOTYYSHUS BAKHEHUIITUX BEIICCTB
33 |UenoBek B MUpE BEIIECTB M MAaTEPHUATIOB 1 33
Ne Tema ypoka Konun4decTBo yacos Jlara DIIEKTPOHHBIE
u(ppoBbIC
n/n Bcero| Kontponbhsie| [Tpaktrueckue| 1Y 1CHHA up
oOpa3zoBaTeIbHbIE
paboTHI paboTHI
pecypchl
34 | Xumus v 310pOBbE YeIIOBEKa 1 34
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

YYEBHO-METOINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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