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HNOSACHUTEJIBHAS 3AIIMCKA

MMporpaMma no XMmmun Ha YpoBHE cpefHero o6bLLero o6pasosaHus paspaboTaHa Ha OCHOBE
defepasibHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 06pa3oBaHMK B Poccuinickoin ®efepaLimy,
TpeboBaHWI K pe3ynbTaTtam OCBOeHUS (hefepasbHOM 06pa3oBaTe/lbHONM NporpamMmMbl CPeAHEro
obuiero obpasosaHua (POIM COO), npefcTaBneHHbIX B PefepasibHOM rocyAapCTBEHHOM
obpasoBatesibHOM cTaHgapTe COO, ¢ yuyétom KoHuenumm npenogasaHns y4ebHOro rnpegmeta
«XnMus» B 06pa3oBaTeNibHbIX OpraHmsauusx Poccuiickoli  defepaumun, peannsyroLmx
OCHOBHble 06pa30BaTe/fibHble MPOrpaMmbl, Y OCHOBHbIX MOMOXKEHWA «CTpaTernn pasBuUTUSA
BOoCMWTaHWA B Poccuitickoin ®defepaumm Ha nepuod fo 2025 ropa» (PacnopspkeHue
MpasuTtenscTea P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY nOAXO4OB K pa3paboTke nporpaMmbl MO XMMWUW, K OMpefenieHno 06Leit
cTpaterum oby4yeHus, BOCNUTaHWUA 1 PasBUTUA 00yYaloLLMXCA CpeacTBaMuM yUYebHOro npeamMera
«Xumnsa» ana 10-11 knaccoB Ha 6a30BOM YpPOBHE COCTaBWUIN KOHLEMTYasIbHbIE MOMOXEHUSA
®roC COO o0 B3aMMO0OOGYCNOBMNEHHOCTM LENeid, CoAepXXaHus, pe3ynbTaToB 06YyYeHUs WU
Tpe6oBaHWIN K YPOBHIO NMOATOTOBKY BbIMYCKHNKOB.

XvMuyeckoe 06pa3oBaHue, MO/lyYaemMoe  BbIMYCKHMKaMU  06LLe06pa3oBaTe/ibHOM
opraHu3aumun, ABNSAETCA HEOTHEMSIEMOM 4acTbi0 WX 06pa3oBaHHOCTU. OHO  CAYXUT
3aBepLialoLLMM 3TarnoM peannsauMm Ha COOTBETCTBYHOLLEM eMy 6a30BOM YPOBHE K/HOUEBbLIX
LLEHHOCTEN, MNPUCYLLMX LIENOCTHOM CUCTEME XMMMWUYECKOro 06pa3oBaHMA. IOTWM  LIEHHOCTM
KacatoTcs Mo3HaHWs 3aKOHOB NPUPOAbI, (DOPMUPOBAHWUSA MMUPOBO33PEHUS U 06LLel KynbTypbl
yesioBeKa, a TaKXe 3KO/IOMMYecKn OO6OCHOBAHHOINO OTHOLUEHWA K CBOEMY 3[0pPOBbIO W
NPUPOAHOIA cpefe. PeannsyeTca XMMU4Yeckoe o6pa3oBaHie 00y4atoLMXcs Ha YPOBHE CPeaHero
obLero obpasoBaHMs cpeAcTBaMM y4ebHOro npegmeta «XuMUs», COAepXKaHe U MOCTPOeHMWe
KOTOPOro OnpefefieHbl B MporpaMMe Mo XWMUW C YYETOM CMEeun@UKMA Hayku Xumuu, eé
3HaYeHMsA B MO3HAHWUM NPUPOLbI U B MaTepuasibHON YKN3HW 06LLECTBa, a TakKe C YY4ETOM 06LLMX
Lenern N NPUHLMMNOB, XapaKTepusyoLLMX COBPEMEHHOE COCTOSIHME CUCTEMbI CpefHero obLiero
o6pasoBaHus B Poccuiickoin ®epepaumm.

XMUA KaK 3M1EMEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT 0cobYHo po/ib B COBPEMEHHON
LUMBUNM3ALMA, B CO3L4aHUN HOBOW 6asbl MaTepuanbHOM KynbTypbl. OHA BHOCWUT CBOM BK/af B
(hopmMrpoBaHVe paLMOHaIbHOr0 Hay4YHOTO MbILLIEHUS, B CO3JaHMe Lie/IOCTHOrO NpeacTaB/ieHns
06 OKpY)XatoLem Mupe Kak O eaMHCTBe NPUPOAb! U YenioBeka, KOTopoe (hopMupyeTcst B XUMUK
Ha OCHOBE MOHVMAaHWA BELLECTBEHHOIO COCTaBa OKPYXXatOLLero mupa, 0CO3HaHUA B3avMOCBS3N
MEXAy CTPOEHVEM BELLEeCTB, UX CBOWCTBAMU U BO3MOXHBLIMU 061aCTAMU NPUMEHEHNS.

TecHO B3aMMOAENCTBYS C  [APYrMMW  eCTeCTBEHHbIMM  HayKamu, Xumua cTana
HEOTHEM/IEMOM 4acTb0 MUPOBOWN Ky/NbTypbl, HEOOXOAMMbIM YC/IOBMEM YCMELUHOMO Tpyaa W
XW3HM KaX[0ro yneHa obuiectsa. CoBpeMeHHad XMMUA KaK Hayka co3ufaTenbHas, Kak Hayka
BbICOKMX TEXHO/OMMIA HanpaB/ieHa Ha peLueHve rnobasbHbIX Npo6sem YCTOMUMBOrO pasBUTUS
4esioBeYeCTBa — CbIPbEBOM, 3HEPreTUYEeCKOW, MULLEBON, 3KOIOMMYECKOn 6e30nacHOCTU U
OXpaHbl 340pPOBbS.

B cooTtBeTcTBUM C OOWMMW LensamMn 1 NpUHUMNaMn cpepHero obulero obpasoBaHuWs
cofiepxaHue npeameta «Xummus» (10-11 knaccbl, 6a30Bblil YPOBEHb N3YYEHUS) OPUEHTUPOBAHO
MPeMMYLLECTBEHHO Ha OOLLEKY/NbTYPHYHO MOArOTOBKY 00Yy4atoLLMXCH, HEOOXOAUMYIO UM Ans
BbIPabOTKN MMUPOBO33PEHYECKMX OPWEHTUPOB, YCMELUHOrO0 BK/KOYEHWUS B >KU3Hb COLMYMA,
MPOLO/MKEHNS 06pa30BaHNA B Pa3INyHbIX 06/1aCTAX, He CBA3AHHbLIX HEMOCPEACTBEHHO C XUMUEN.

CocTaBnsmowmmmn npegmeTa «XuMus» SBNAOTCA 6a3oBble Kypcbl — «OpraHmyeckas
XrMus» 1 «O6Las 1 HeopraHMYeckas XMMms», 0OCHOBHbIM KOMMOHEHTOM COZEPXKaHWS KOTOPbIX



SB/IAKOTCSA OCHOBbI 6a30BOI HAaYKMW: CUCTEMA 3HAHMWIA MO HEOPraHMYECKON XUMUK (C BKIIHOUYEHNEM
3HaHWI 13 OO6LLEN XMMUM) N OpraHNYecKor XnMMun. PopMMpoBaHME AaHHON CUCTEMbI 3HAHWIA
npy n3ydeHUn npegmeta o6ecrneynBaeT BO3MOXHOCTb PacCMOTPEHMS BCEro MHOroobpaswus
BELLLECTB Ha OCHOBE OOLLMX MOHATUIA, 3aKOHOB U TEOPUIA XUMUW.

CTpyKTypa cofiepxaHuns KypcoB — «OpraHmnyeckas Xmmums» n «O6Las 1 HeopraHnyeckas
XUMUS» CHOpMUpOBaHa B NporpaMMe No XMMMU Ha OCHOBE CMCTEMHOIO MOAX04a K U3YYeHUHo
y4yebHOro matepuasia M 06YC/OB/EHA WUCTOPMYECKM OOOCHOBaHHLIM PasBUTUEM 3HAHUIA Ha
OMpefenéHHbIX TEOPEeTUYECKMX YPOBHSAX. Tak, B Kypce OpraHM4yecKo XMMUKM BellecTBa
paccMaTpuBalOTCA Ha YPOBHE K/1aCCUYEeCKOW TeOpUM CTPOEHWUS OpraHUYecKMX COefUHEHWUI, a
TakkKe Ha YPOBHe CTEPEOXMMUYECKMX W 3MEKTPOHHBLIX MPeACTaBNeHUA O CTPOEHMU BeLLEeCTB.
CsefileHNs 06 M3yyaemblX B Kypce BeLLecTBax AalTcsa B pasBUTUM — OT YrNeBOAOPOLOB [0
C/IOXKHbIX OMONOrMYECKN aKTUBHBLIX COeAUHEHWA. B Kypce OpraHM4yecKom XvMUW Nony4aroT
pasBuTUE CHOPMUPOBAHHbLIE Ha YPOBHE OCHOBHOrO 06LLEero 06pa3oBaHWs NepBOHaYaIbHbIE
NpeAcTaBNeHNS O XUMUYECKOW CBA3W, KNacCU(UKALMOHHBIX NPU3HaKax BeLecTs, 3aBUCUMOCTH
CBOICTB BELLECTB OT UX CTPOEHMS, O XMMUYECKON peakLun.

Mof HOBbIM YrNOM 3peHust B npeaMeTe «XUMUsi» 6a30BOr0 YPOBHS paccMaTpuBaeTcs
M3YyYeHHbI Ha YPOBHE OCHOBHOIO 06LEero 006pa3oBaHWsA TeOpeTUYEeCKWin maTepuan 1
(haKTONOrMYecKmne CBEAEHNS O BELLECTBAX U XMMUYECKOW peakumn. Tak, B YaCTHOCTMU, B Kypce
«ObLWas N HeopraHMyeckas XMMus» 06yvatoLMMCS NPeAoCTaBNAeTCa BO3MOXHOCTb OCO3HATb
3HayeHune MNeproAMYECKOro 3aKoHa C OOLLETEOPETUYECKMX W METOAONOTMMYECKUX MO3ULMIA,
rnyé)ke MOHATb WCTOPUYECKOE W3MEHEHWe (YHKLUMIA 3TOro 3akoHa — OT o6o6uiatoLlein Ao
06DBACHAOLLEN 1 NPOrHO3UPYIOLLENA.

EavHas cucteMa 3HaHWIA 0 BaXKHEMLLNX BeLecTBax, MX COCTaBe, CTPOEHWMW, CBOWCTBaX U
NPUMEHEHMN, a TAKXKE O XMMMUYECKMNX PeakLmsX, NX CYLLHOCTU 1 3aKOHOMEPHOCTAX NPOTEKaHWS
fononHaerca B Kypcax 10 wm 11 KnaccoB 3nemMeHTaMW  COAEpXKaHus, MMELMMU
KyNbTYPONOrMYECKUA U MNPUKNagHOA XapakTep. 3TW 3HaHWA CMOCOOCTBYHOT MOHUMAHMIO
B3aVMMOCBSA3M XMMWUM C APYTUMW HayKamu, pacKpblBalOT €€ pofb B MO3HABaTE/bHOW U
NPaKTUYECKOW AeATeNlbHOCTM YefioBeKa, CMOCOOCTBYHOT BOCMUTAHUIO YBXXEHMS K MpoLeccy
TBOpYECTBa B 061aCTN TEOPUM U NPAKTUYECKUX NPUNOXKEHWUIA XMMUK, NOMOTatoT BbIMYCKHUKY
OPVEHTMPOBATLCS B OOLLUECTBEHHO M IMYHOCTHO 3HaYMMbIX NPO6/eMax, CBA3aHHbLIX C XUMUER,
KPUTWUYECKM OCMbIC/INBATL MH(OPMALMIO U MPUMEHSTL €€ 418 MONOSHEHWS 3HAHWUIA, peLLeHuns
WHTENNEKTYaNbHbIX MU 3KCNEPUMEHTa/IbHbIX MCCMeAoBaTENIbCKMX 3adad. B Lenom cogepykaHue
yyebHOro npegmeTa «XnUMUsA» JaHHOTO YPOBHS M3YUYEeHUS OPUEHTUPOBAHO Ha (hOPMUPOBaHKE Y
06y4aroLMXCA MMPOBO33PEHYECKOM OCHOBbI ANS MOHUMaHUA (PUIOCONCKMX MAEN, TaKMX Kak:
mMaTepuasibHOe eUHCTBO HEOPraHNYeCcKoro M OpraHNYeckoro Mupa, 06yc/oBIEHHOCTL CBOMCTB
BELLLECTB MX COCTABOM M CTPOEHMEM, NO3HABAEMOCTb NMPUPOAHBIX SBMEHWNIA NYTEM 3KCNEPUMEHTA
N pelleHns NPOTMBOPEUYNIA MeXAY HOBbIMW (DakTamy WM TEOPETUYECKUMMK MPEeAnoChlIKamu,
0CO3HaHWe PONu XMMUM B PELLEHMM 3KOMOTMYECKUX NPO6MeM, a Takke NpobneM COepexeHns
3HEPreTNYECKNX PeCYpCOoB, Cbipbs, CO3AaHNS HOBbIX TEXHOMOMUIA 1 MaTepuasos.

B nnaHe peweHus 3aday BOCMWTaHWS, PasBUTUA M CouManmM3aumMm 06y4aroLLMXCs
MPUHATBIE MPOrpaMMoin MO XMMUW NOAXOAbI K OMpPeAeneHnto COoAepXXaHust U MOCTPOEHUS
npeameTa npegycmaTpusaroT (hOPMMPOBaHUE YHMBEPCANbHBIX YUYEOHbIX AEVCTBUI, UMEHOLLNX
6a30B0e 3HaYeHMe 4/151 pa3IMYHbIX BUAOB AESTENbHOCTM: peLleHms npobiem, NOMCKa, aHaunsa u
06paboTKn  MHopMauuK, HeoobXoAUMbIX AN NPUOGPETEHMS OnbiTa MNPaKTUYECKON 1
1CcCnesoBaTe/IbCKOM AeATeNbHOCTH, 3aHUMAIOLLEN BaXKHOE MECTO B MNO3HAHUN XUMUW.

B npakTuke npenogasaHns XMMUM Kak Ha YPOBHE OCHOBHOIO 06LLero o6pasoBaHus, Tak 1
Ha YypOBHE cpefHero oobwero o6pas3oBaHWs, NpY  OMpPeAeneHnn  CoLepXKaTe/lbHOM



XapaKTePUCTVKN LieNield M3yyeHns MpefMmeTa Harpas/ieHUeM MepBOCTENEHHON 3HAYMMOCTU
TPagMLUMOHHO  NpU3HaETCH  (hOPMMUPOBaHWE OCHOB  XMMWYECKON Haykum Kak 06s1actu
COBPEMEHHOr0 eCcTeCcTBO3HaHMSA, MNPAKTUYECKON AeATeNbHOCTU Ye/ioBeKa M KakK OLHOro u3
KOMMOHEHTOB MWPOBON KyNbTypbl. C  METOAMYECKOW TOUKM 3peHWs TakoW nomaxon K
onpefeneHuto Leneii n3ydeHns npeameTa ABNSAETCSA BNOJHe ONpaBAaHHbIM.

CornacHo [aHHON TOYKE 3peHUs rNaBHbIMU LensaMu M3ydeHus npeameTta «XUMus» Ha
6a30BoM ypoBHe (10 —11 K11.) sBNsA0TCA:

e (DOPMUPOBaHME CUCTEMbI XUMUYECKMX 3HAHUMA KaK BaXKHEWLUIe COCTaBNAOLLENA
eCTeCTBEeHHO-Hay4YHOW KapTUHbI MUpa, B OCHOBE KOTOPOW NeXar KNtoueBble MOHATUS,
(hyHZaMeHTa/lbHble 3aKOHbl U TEOPUM XMMWUW, OCBOEHWME N3blka HAYKMW, YCBOEHWE W
MOHMUMaHWe CYLIHOCTWM [OCTYNHbIX O0606LLUEHWIA MUPOBO33PEHYECKOIO XapakTepa,
O3HAKOMJIEHVE C UCTOPUMEN UX Pa3BUTUSA 1 CTAHOB/IEHUS;

e (opmupoBaHWe N pasBUTWE MPeLCTaBNEHNA O Hay4YHbIX METOZaX MO3HaHWUSA BELLECTB U
XUMUYECKNX peakuuil, He06X0AMMbIX 4/ NMPUOBPETEHNA YMEHWUIA OPUEHTUPOBATLCA B
MUPE BELLECTB N XUMUYECKUX ABMEHWI, UMEIOLLMX MECTO B MPUPOLE, B NPaKTUYECKON 1
MOBCEAHEBHOW XW3HW;

e pa3BWTUE YMEHWA W CNocoboB [eATENIbHOCTM, CBA3aHHbIX C HabNoLeHVEM W
0OBACHEHVEM XMMWYECKOrO 3KCMepuMeHTa, CO6Ntof4eHMEeM npasui  6e30nacHoro
06paLLeHuns ¢ BELLEECTBAMU.

Hapagy c aTvM, cofepxartefibHas XapakTepucTuka Lenei 1 3agad u3ydyeHns npegmeTa B
nporpamme no XMMUM YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBUM C HOBbIMW MPUOPUTETAMM
B CUCTEMe cpefHero o6uero o6pa3oBaHus. CerofHs B MpernojaBaHW XUMWUM B OONbLUE
CTeneHN OTAABTCA MPeAnoYTEHVE NPAKTUYECKON KOMIMOHEHTE COAepXaHus 0byyeHus,
OpPVEHTMPOBAHHOW Ha MOArOTOBKY BbIMYCKHWKA 00LLeobpa3oBaTe/IbHON — OpraHu3auum,
BNafetoLlero He HabopoM 3HaHWI, a (PYHKLMOHAIbHON rpaMOTHOCTLIO, TO eCTb crocobamu u
YMEHMAMY aKTUBHOIO NOYYeHUs 3HAHWI U NPUMEHEHNSA UX B PeasibHON XM3HW A1 peLleHus
MPaKkTUYeCcKMX 3aau.

B cBA3M C 3TMM nNpu u3yyeHWM npeameTa «XUMUS» AOMUHUPYHOLLEE 3HaYeHue
NMPUOGPETAIOT TaKMe LeNn 1 3afa4n, Kak:

ajantaums  obydalowmxcsd K - YC/IOBMAM  [MHAMWYHO  Pa3BUBAIOLLErOCs  MUpa,
(hOpMUPOBaHME WHTENNIEKTYa/lbHO PasBUTOW NMYHOCTW, TOTOBOM K Camoob6pa3oBaHuio,
COTPYAHWYECTBY, CaMOCTOATENIbHOMY TMPUHATUIO TPAaMOTHbIX PeLeHniA B KOHKPETHbIX
YXM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMU U UX MPUMEHEHNEM;

(hopMupoBaHMEe Yy O0O0YYalOLLMXCA K/IHOUYEBLIX HaBbIKOB (K/HOYEBbLIX KOMMETEHLMIA),
MMEIOLLMX YHVBEPCAIbHOE 3HAYeHVE NS Pas/IMyHbIX BUAOB AeATeNbHOCTU: peLleHns npobnem,
MnoucKa, aHanmsza n 06paboTKM WHMOPMALMKM, HEOOXOAMMbIX AN NPUOGpeTeHWs OnbiTa
[eATeNIbHOCTW, KOTOpas 3aHMMaeT B&XHOE MECTO B MO3HAHWUM XMMUW, a TakXke 1S OLEHKN C
NO3nLIA 3KONOTMYeCKOo 6e30MacHOCTY XapaKTepa BIUSHNUSA BELLECTB Y XMMUYECKUX NPOLLeCCOB
Ha OpraHu13mM YesioBeKa 1 MPUPOLHYIO Cpesy;

pasBuUTUE NO3HaBaTe/NbHbIX WHTEPECOB, NHTENNIEKTYa/IbHbIX 1 TBOPYECKMX CMOCOBHOCTEN
obyyaroLmxca: CrocobHOCTN CaMOCTOATENIbHO MpYobpeTaTb HOBbIE 3HAHUA MO XUMUX B
COOTBETCTBUU C XXM3HEHHBLIMU NOTPEOHOCTAMM, UCMO/b30BATb COBPEMEHHbIE MH(OPMALMOHHbIE
TEXHO/IOMMKN 19 NOUCKA 1 aHan3a YYeOHOM 1 Hay4HO-MOMYNAPHOA MHAOPMaLMM XMMUYECKOTO
COAEep>KaHus;

(hopMUpOBaHVE 1 pa3BuTHE Y 00yHatOLLMXCA aCCOLMATUBHOIO N IOTMYECKOTO MbILLITIEHNS,
HabnofareNbHOCTK, COBPaHHOCTK, aKKypaTHOCTW, KOTOpble OCOGEHHO HeobXo4uMbl, B
4aCTHOCTK, NPU NAAHUPOBAHUY U NPOBELEHNM XUMUYECKOTO 3KCMNEPUMEHTA;



BOCMMTaHWe Yy 00yvaloLmXcs YOeXKAEHHOCTU B TYMaHWUCTMYECKO HanpasieHHOCTH
XMW, €€ BaKHOW poM B peweHnM  rnobasbHbIX — Npo6ieM  paumoHaIbHOMO
NPUPOAONO0L30BaHNA, MOMOHEHUS 3HEPreTUYECKUX PecypcoB M COXpPaHeHWs MNPUPOLHOro
PaBHOBECMS, OCO3HAaHUA HEeo6XOAMMOCTM OepeXXHOro OTHOLLEHWA K MNpUpoAe W CBOEMY
300pOBbIO, a TakXKe NPUOBPETEHNS OMbITa UCMO/b30BaHUA NOMYYEHHbIX 3HAHUIA NS NPUHATUSA
rPamMOTHbIX PELLEHWIA B CUTYaLMAX, CBA3AHHbLIX C XUMUYECKUMMN ABNEHUAMW.

B yuebHOM nnaHe cpefHero obuiero obpasoBaHust NpeaMeT «Xnmus» 6a30BOro ypoBHS
BXOAUT B COCTaB NpeAMeTHOM 0651acTh «ECTeCTBEHHO-HAY4 HbIe NPeaMETbI».

OO6LLee ynco 4acoB, OTBEAEHHBIX A4J1 U3YUYeHUs XMMUK, HA 6a30BOM YPOBHE CpPeLHEro
obLero obpasoBaHus, cocTtaBnsieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hegeno), B 11
Knacce — 34 uaca (1 yac B HeJleNto).



COAEPXKXAHUE OBYUYEHUA
10 KITIACC

OPI'AHNYECKASA XUMMUA

Teopeanecmle OCHOBBI opra}mqeacoifl XUMHUH

MpesMeT OpraHMYecKo XMMUK: eé BO3HUKHOBEHWE, PasBUTVE U 3HAYeHUe B MOSTyYeHNUN
HOBBbIX BELLECTB U MaTepnanoB. Teopus CTPOEHUS OpraHNYecknX coeguHeHnin A. M. byTneposa,
€8 OCHOBHble MoNoXeHusd. CTPYKTypHble (OpPMynbl OpraHWYyecKMX BellecTs. [Tomosorus,
n3omepua. Xrnmmyeckas cBA3b B OpraHMyecKnx coeiMHeHNAX — OfUHaPHbIE U KpaTHbIe CBA3N.

MpeActaBneHne 0 KMaccU(MKaumyM  OpraHuMyeckuMx  BewectB.  HomeHknaTtypa
OpraHWMYecKnx COeAMHEHWI (CUCTeMaTMYecKas) W TPUBUA/IbHbIE Ha3BaHUA  BaXKHEMLUMX
npefcTaBuTeNell KnaccoB OpraHMyecKnX BeLLEeCTB.

JKcnepuMeHTasbHble METOLbl M3YHYeHUA BELLECTB W UX MPeBpaLLeHnid: 03HAKOMJIEHME C
obpasuamy opraHMyecKnX BELLEeCTB UM marepuasamy Ha UX OCHOBE, MOAENMPOBAHWE MOJEKY/
OpraHM4yeckMx BeLecTs, HabMlAeHWe W OnucaHWe [EeMOHCTPAUMOHHBLIX  OMbITOB MO
npeBpaLleHnIo OpraHMyecKnX BELLECTB NPU HarpesaHuu (NnaeneHve, 00yriMBaHue Y ropeHue).

Yraesoaopoabl

AJKaHbl: COCTaB W CTpPOeHWe, TOMOSIOTMYecKniA psad. MeTaH UM 3TaH — npocTeiluune
NpeLcTaBUTeN aJIkaHOB: (PU3NYECKME W XMMUYECKMe CBOMCTBa (peakuuu 3ameLleHus u
ropeHunst), HaxoXeHve B NPUPOAE, MOTyYeHUe N NPUMEHEHME.

AJKeHbI: COCTaB U CTPOEHWUE, TOMOSIOTNYECKNIA PAL. STUMEH W NPOMUIEH — NPOCTenLLne
NpeacTaBUTENN alKEHOB: (DU3MYECKMEe WM XMMUYEeCKMe CBOWCTBa (peakumu ruapupoBaHus,
rafioreHMpoBaHuns, rmaparawmm, OKUCIEHNA U NOIMMEPU3aLMK), MOyUYeHNe N NMPUMEHEHME.

AnkaaneHbl: 6ytaameH-1,3 1 MeTunéyTaameH-1,3: CTPOeHWe, BaXKHEMLLIne XMMUYecKme
cBoicTBa (peakuus nonmmepusaumm). MonyyeHVe CUHTETUYECKOTO KayyyKa 1 Pe3nHbl.

AJNIKUHBI: COCTaB U 0COBGEHHOCTWM CTPOEHWS, TOMOJIOTUYECKWIA paf. AUeTUNeH —
NPOCTENLLNIA NpeACTaBUTENb &/IKMHOB: COCTaB, CTPOEHUE, (IU3NYECKME Y XUMMYECKME CBOMCTBA
(peakuum ruapupoBaHuns, raoreHNpPoBaHNns, rnaparauum, ropeHuns), NoyyveHe N NpUMeHeHNe.

ApeHbl. BeH30n: cocTas, CTPOeHMWe, (PU3MYECKME M XMMUYeCKMe CBOMCTBa (peakuuu
raJloreHMpoBaHnA U HUTPOBaHUSA), MOJMyYeHWE W MpPUMeHeHwe. Toanyon: cocmas, cmpoeHue,
gbus’uttecxue U Xumuyeckue ceoucmed (peakuuu call0ceHUpo6earHusl u HumpoeaHu;z), noJjiyyexHue u
npumenenue. TOKCMYHOCTb  apeHOB. [eHeTMyeckas CBA3b  Mexay  YrieBo4opoAamu,
NpUHaNexal MMy K pasiMyHbIM Kiaccam.

MpupoaHble NCTOYHMKM YrNeBOLOPOLOB. [pUPOAHbIN ra3 U NonyTHble HeTAHbIE rasbl.
Hedtb un eé npoucxoxgeHve. Crocobbl nepepabOTKM HeMTU: MNEPEroHKa, KPEeKUHT
(TEpMUYECKMIA, KaTaIMTUYECKINIA), MMponn3. MNpoayKTbl nepepaboTky He(h T, NX NPUMEHEHUNE B
MPOMbILLNIEHHOCTY U B 6bITY. KaMeHHbIM Yrosib 1 NPOAYKTbI ero nepepaboTku.

JKcnepuMeHTasIbHble METOAbl M3YHYeHUS BELLECTB UM UX MPeBpaLLeHnii: 03HaKOMJIEHME C
obpasuamMu niacTMacc, Kay4yykoB U pe3viHbl, KOnekunm «HegTb» 1 «¥YT0oNb», MOAENNpoBaHme
MOJIEKYN YINeBOLOPOAOB W ra/loreHonpou3BOAHbIX, MNPOBEAEHME MpPaKTUYeckor paboThbl:
noJslydyeHme aTUIeHa N U3yyYeHue ero CBOMCTB.

PacuéTHble 3ajauun.

BbluicneHNs MO YypaBHEHUIO XUMMUYECKOW peakuum (Maccbl, 06bEMA, KOMMYecTBa
MCXOLHOrO BeLLeCTBA WM MPOLYKTa peakuuy Mo W3BECTHbIM Macce, 06bLEMY, KONUYeCTBY
0[HOr0 M3 UCXOAHBIX BELLECTB UM NPOLYKTOB peakLmn).




Kucsopoacoaepxamme opranudeckKue coeMHeH st

MpegensHble O4HOATOMHble CNUPTbI. MeTaHON W 3TaHON: CTPOeHMe, (M3nYecKue |
XMMUYEeCKMe CBOMCTBa (peakumy C aKTMBHbIMW MeTasislaMu, ranoreHoBOA4OPOAaMU, TOpeHue),
npuMeHeHve. BogopoaHble CBSA3M MeXay MosfieKynamu CnupTos. [eincTere meTaHoNa U 3TaHoMa
Ha OpraHu3M YesioBeka.

MHOroaToMHble CMMPTbl. ITUNEHINKOML W TNIMLUEPUH: CTPOEHME, (U3MYECKMe U
XMMUYeCKMe CBOMCTBA (B3aMOLENCTBUE CO LLENOYHbIMU MeTa/llaMK, Ka4eCTBEHHas peakums Ha
MHOroaTOMHble CrupTbl). [eiAcTBMe Ha OpraHuM3Mm 4YesoBeka. [pUMeHeHWe ravueprHa 1
3TWUNEHTINKONA.

®eHON: CTPOeHWe MOMEKY bl, (PU3NYECKME W XUMUYECKME CBOMCTBA. TOKCUYHOCTb
(peHona. NprMeHeHVe (eHoNa.

Anbgernibl N kemonovi. PoOpManblervg, aueTanbervj: CTPOeHWe, (U3nNYecKne U
XMMUYECKMe CBOWCTBA (peakuuMn OKWC/MIEHWA W BOCCTAHOB/EHMS, KayeCTBEHHble peakuuu),
noflyyeHne 1 NPUMEHEHNE.

O[HOOCHOBHbIE NpeAenbHble KapboHOBbIE KUCNOTbl. MypaBbUHAsA M YKCYCHasi KUCOTbI:
CTPOEHWME, PU3NYECKME N XUMMYECKME CBOCTBA (CBOWCTBA, 06LLMe /11 Knacca KUCNOT, peakLms
aTepumKaumm), nonyvyeHne W npuMeHeHne. CTeapyHOBas W ONIEMHOBAs KMUC/OTbl  Kak
NpeACcTaBUTeNN BbICLUMX KapbOHOBBLIX KMCMOT. Mblfla KaK COMM BbICLUMX KapBOHOBLIX KMCOT,
NX MOtoLLee AeNCTBME.

CnoXkHble aupbl Kak MPou3BOAHble KapOOHOBLIX KMUCMOT. MAPOAN3 CNOXHBLIX 3PUPOB.
XXupbl. M'naponns Xupos. NprumMeHeHKe XXMPoB. bruonornyeckas posb XUpos.

Yrneeofbl: cOCTaB, Knaccuvkaums yrnesogos (MoHO-, An- 1 nonucaxapugbl). Iokosa —
NPOCTENLLMIA MOHOCaxapufi: OCOGEHHOCTM CTPOEHMSI MOJEKY/bl, (IM3NYECKME N XMMUYECKME
cBonctea (B3avmogeiicteue ¢ rugpokcmgom meau(ll), okucneHwe ammuadHbIM PacTBOPOM
okcnpga cepebpa(l), BOcCCTaHOBNEHWE, OPOXEHME T[/IOKO3bl), HaxoXAeHue B NpUpose,
NpUMeHeHne, 6ronornyeckas posb. POTOCUHTE3. DPYKTO3a Kak M30MEP HOKO3bI.

Kpaxman n uenntonosa Kak npupogHble nonvmMepbl. CTpoeHUe Kpaxmaia v Lienstososbl.
Pun3nyecKne N XMMMYeCKne CBOMCTBA Kpaxmana (rMaponm3, KayecTBeHHass peakuus ¢ MoLoM).

AKCnepuMeHTa/IbHble METOAbl U3YYEeHUS BELLeCTB UM WX MNPEeBpaLLeHWnid: NpoBefeHue,
HabnoAeHne UM OnucaHWe AEeMOHCTPALMOHHbIX OMbITOB: FOPEHWE CAMPTOB, KayeCTBEHHbIe
peakuun OAHOATOMHbIX CnUPTOB (OKMCneHMe 3TtaHona okcugom Meau(ll)), MHOroaToMHbIX
cnupToB (B3aMmofeincTeme rauuepuHa c¢ rugpokengom meau(ll)), anbgernaoB (OKucneHve
ammMuadHbIM - pactBopoM okcupga cepebpa(l) u rugpokemgom  meam(ll), B3avmMopencTeume
KpaxmMana C MoAOoM), MPOBEAEHMe NPaKTUYeCcKo paboTbl: CBOMCTBA PacTBOpa YKCYCHOM
KMCNOTBI.

PacuéTHble 3agaun.

BbluMcneHns No ypaBHEHUIO XMMUYECKOW peakumn (Mmaccbl, 06bEMA, KONMYecTBa
MCXOAHOrO BeELLeCTBa MM MPOAYKTa peakumMm Mo M3BECTHbIM Macce, 00bEMY, KOMUYECTBY
0[HOI0 M3 UCXOAHBIX BELLECTB UM NPOAYKTOB peakLmn).

A30TCOfepXKaLLme opraHMYeckne coeIMHEHNS.

AMWHOKUCNOTBI  KaK  am(OoTepHble OpraHU4Yeckne CcoefuHeHus. Pusnyeckne U
XVMUYECKME CBOICTBA aMWHOKWUCAOT (Ha npumepe rAMuMHa). Buonornyeckoe 3HayeHume
amvHOKMCNOT. MNentugbl.

Benkn Kak NpupofHble BbICOKOMOMEKY/ISIPHbIE COeauHeHUs. lMepBuYHasA, BTOpUYHasA
TPeTUYHas CTPYKTypa 6enkoB. XMMWUYeCKMe CBOMCTBA OENKOB: MAponus3, AeHatypauus,
KayeCTBEHHbIe peakuun Ha 6enku.



JKCnepuMeHTa/IbHble METOAbl M3YUYeHWUs BELLeCTB WM UX MNpeBpalleHunid: HabnogeHne u
onucaHue [AeMOHCTPAUMOHHbIX OMbITOB: fAeHaTypauus 6GefikoB NpW HarpeBaHUW, LBETHbIE
peakuunn 6eskos.

BbicokoMosieKyasipHbIe COeIMHEHU S

OCHOBHble MOHATUS XUMUMU BbICOKOMOEKYNAPHBIX COEAUHEHWIA: MOHOMEP, MOUMEP,
CTPYKTYpHOe 3BEHO, CTeneHb MONMMepusauun, cpefHsas MmonekynsapHas macca. OCHOBHble
METO/bl CMHTE3a BbICOKOMOJIEKY/IAPHbLIX COEAUHEHUI — MONUMEPU3aLMNA U NONMKOHAEHCALNS.

JKCnepuMeHTasIbHble METOAbl M3YHYEeHUS BELLECTB W UX MPeBPaLLeHuii: 03HAKOMJIEHME C
o6pasLamy NPUPOLHbLIX N UCKYCCTBEHHbLIX BOJIOKOH, M/1acTMacC, Kay4yKoB.

MexxnpeaMeTHble CBA3N.

PeanMzaumns MeXnpegMeTHbIX CBA3EN NpW M3y4YeHWM opraHMyeckoi xmmmm B 10 Knacce
OCYLLECTB/SETCA Yepe3 MCMOoNb30BaHMe Kak O0OLMX eCcTeCTBEHHO-HayUHbIX MOHATWMA, TakK W
MOHATUI, ABNAKOLLMXCA CUCTEMHBIMU /19 OTAE/bHbIX NPEeAMETOB eCTECTBEHHO-HAYUYHOr0 LMK/a.

OOLme eCTeCTBEHHO-Hay4YHble MOHATUSA: SIBNEHWE, HayyHbliA (hakT, runoTesa, 3akoH,
Teopus, aHain3, CUHTe3, Kaccuukaums, MepuoanyHOCTb, HabMAeHne, U3MepeHMe,
9KCMEPUMEHT, MOLEIMpPOBaHMe.

Pu3mka: matepus, 3Heprus, Macca, aTom, 3/1eKTPOH, MONEKY/1a, SHEPreTUYECKNIA YPOBEHD,
BELLLECTBO, Tes0, 06bEM, arperaTHoOe COCTOSHWE BeLLecTBa, PU3NYECKME BENNUUHBI U eAUHULbI
NX N3MEPEHNS.

Buonorus: knetka, opraHusm, 6uocgepa, 0OMeH BeLECTB B OpraHu3Me, (POTOCUHTES,
610/10rMYecKn aKTUBHbIE BelecTBa (6enKn, yrneBogbl, XXupbl, hepMeHTb!).

"eorpams: MMHepasibl, FOPHbIE MOPOAbI, MOJE3HbIE UCKOMaeMble, TOMINBO, PECYPCHI.

TexHonorusa: nuLieBble NPOAYKTbI, OCHOBbLI PaLMOHaIbHOrO NUTaHNS, MOKOLLME CPeACTBa,
NeKapCTBEHHbIE N KOCMETUYECKME NpenapaTbl, MaTepuasibl N3 UCKYCCTBEHHbIX Y CUHTETUYECKIUX
BOJIOKOH.

11 KJIIACC

OBIIAS U HEOPTAHUYECKASI XUMMUS

Teopeanecmle OCHOBBI XUMHUHU

XUMUYECKNIA  3neMeHT. ATOM. HAApo aToma, M30TOMbl. JMEKTPOHHAs 060/104Ka.
AHepreTUyeckre ypoBHUW, MNOLYPOBHU. ATOMHbIE OpbuTanu, s-, p-, d- anemeHTbl. OCO6eHHOCTYH
pacrnpegeneHus 3MEKTPOHOB N0 opbuTansM B aToMax 3/1EMEHTOB NepBbIX YeTbIPEX MepuooB.
ANeKTPOHHas KOH(Urypawms aToMOB.

Mepnoagnyecknii 3akoH W [Mepuognyeckas cUCTEMa XUMUYECKMX 3anemeHToB M. W.
MeHgeneesa. CBA3b MEPUOANYECKOro 3akoHa W Tepuoanyeckoil CUCTEMbl  XUMUYECKUX
anemeHToB [l. V1. MeHaeneeBa C COBPEMEHHON Teopueid CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU
M3MEHEHWS CBOMCTB XUMMYECKMNX 3/IEMEHTOB 1 06pa3yeMbIX UMW MPOCTbIX N CNOXHbIX BELLECTB
Mo rpynnamM 1 nepuogamM. 3HayeHne NepruoamyeckKoro 3akoHa B pasBuUTun HayKu.

CTpoeHue BellecTBa. XMMMYecKas CBA3b. Buabl XUMUYECKOW CBA3M (KOBasIeHTHas
HenonsapHas WM MnonfspHas, WMOHHasA, MeTannnyeckast). MexaHusmbl 06pa3oBaHWS KOBAJIEHTHOM
XUMUYECKOIN CBA3M (0OMEHHbIN M [OHOPHO-aKLENTOPHbIN). BogopoaHas cBsisb. BaneHTHOCTb.
AnekTpooTpuuarenbHocTb. CTeneHb OKUCNEHNA. VIOHbI: KATUOHbI M aHWUOHbI.

BellecTBa MOMEKYNIAPHOTO WU HEMOJIEKYNIAPHOrO CTPOEHUS. 3aKOH MOCTOAHCTBA COCTaBa
BewlecTBa. TwWMbl KPUCTAIIMYECKMX PELUETOK. 3aBUCMMOCTb CBOWCTBA BELLECTB OT TUMa
KPUCTa/IIMYECKON PELLETKN.



[MoHATUE O AMCNEPCHBbIX cucTeMax. VICTUHHBIE 1 KONTOMAHbIE pacTBopbl. MaccoBas [ons
BELLLeCTBA B PacTBOpe.

Knaccumkaums  HeopraHM4YecKUX  COeAuHeHWA. HoMeHKnatypa HeopraHU4eckmx
BellecTB. [eHeTMYeckasd CBSi3b HEOpPraHWMYecKUX BELLECTB, MPUHALIEXALMX K Pa3/IMyHbIM
Knaccam.

XvMuueckas peakums. Knaccuukaums XUMUYECKUX peakuuidi B HEOPraHU4eckou 1
OpraHNYeckKon XMmumn. 3aKOH COXpaHeHWs MacChl BELLECTB, 3aKOH COXPaHEHWs W NpeBpaLLeHns
SHEPTUN NPU XUMUYECKNX PeakLmsaX.

CKOpOCTb peakuun, eé 3aBUCMMOCTb OT Pa3/IMyHbIX (PakTopoB. O6paTMMble peakLumn.
XvMuyeckoe paBHoBecKe. DakKTOpbl, BAUAIOLLME HA COCTOSIHWME XUMMWUYECKOro paBHOBECUS.
MpuHumn Jle LaTenbe.

AnekTponuTnyeckas guccoumaums. CunbHble 1 cnabble anekTponuTtbl. Cpefa BOAHbIX
pacTBOPOB BELLECTB: KNC/as, HeTpasibHas, LLeIoYHas.

OKMCNTENbHO-BOCCTAHOBUTESIbHbIE PeakLun.

JKCnepuMeHTa/IbHble METOAbl M3YyYeHWs BELEeCTB W MX MpeBpalleHuid: LeMOHCTpauus
Tabnuy, «lepuognyeckas cuctemMa XMMUYECKUX 3nemMeHTOB [. V. MeHpaeneeBa», nsyyeHue
MoOZefen  KpUCT//IMYECKUX PELLETOK, HabNIoLeHWe W OnucaHme [eMOHCTPAaUMOHHbBIX U
nabopaTopHbIX OMbITOB (pa3foXeHWe nepokcuaa BOAOPOAA B MPUCYTCTBUWM KaTannsaTopa,
onpeseneHve cpefbl pacTBOPOB BELLECTB C MOMOLLbI YHUBEPCA/ILHOr0 UHAMKATOPa, peakLuu
MOHHOro 06MeHa), MpPOBeAeHWe MPaKTUYECKO paboTbl «BansHMe pa3fMyHbIX (DAKTOPOB Ha
CKOPOCTb XMMWYECKOI peakLmm»,

PacuéTHble 3agauun.

PacyéTbl N0 ypaBHEHMSAM XUMUYECKMX PeakLMid, B TOM YMC/e TEPMOXMMNYECKME PacUETbI,
pacyéTbl C NCNOMb30BaHNEM NOHATMS «MacCcoBasi [0S BELLECTBax.

Heoprannveckasi Xumus

HemeTannbl. [lonoxeHne HemeTannioB B [1epuoaMYecKoin  CUCTEME  XUMUYECKMX
anemeHToB [l. V. MeHgeneeBa M 0OCOGEHHOCTW CTPOEHUSt aTOMOB. Pu3myeckme CBOMCTBA
HeMeTanNoB. ANNOTPoONUsA HeMeTauloB (Ha NPUMepe KUCIopoaa, cepsbl, hoctopa 1 yrineposa).

XUMUYECKME CBOWCTBA BaXKHEWLIMX HeMeTannoB (ranoreHoB, cepbl, a3oTa, ¢ochopa,
yrniepoa 1 KpemMHUs) 1 X CoeJUHeHNN (OKCUAO0B, KUCOPOACOLEPXKALLMX KUCOT, BOLOPOLHbIX
COeLIUHEHWIA).

MprYMeHeHWe BaXKHENLLNX HEMETAINIOB U UX COEAVHEHWA.

Metannbl. NonoxxeHne metannos B MeprognMyeckon CUCTEME XUMUYECKUX 3/1EMEHTOB [.
. MeHpgeneeBa. OCO6EHHOCTW CTPOEHUA 31EKTPOHHbLIX 060/104eK aToMOB MeTasinoB. Obuine
(hn3nyeckne coicTea MeTannoB. Crnasbl METANIOB. INEKTPOXUMUYECKUIA PAL HaMpPsHXKeHW
MeTa/10B.

XUMUYECKME CBOMCTBA BaKHEMLUMX METaNNOB (HaTPUA, Kanuin, KanbUWiA, MarHum,
aTIOMUHWIA, LUHK, XPOM, XKene3o, Mefb) Y X COeANHEHWIA.

O6Lume cnocobbl NofyveHUs MeTanos. MNprYMeHeHne MeTaiNoB B BbITY Y TEXHUKE.

JKCnepuMeHTa/IbHble  METOAbl W3YYEeHUS| BELLEeCTB U WX MNPEBPALLEHUA: U3yYeHue
Konnekuyun «MeTannbl U ChnaBbl», 00pas3LlOB HEMET/I0B, PELUEHME 3KCNEePUMEHTaNIbHBIX
3afia4y, HabnwgeHve W ONucaHWe  [eMOHCTPaLMOHHbIX U NabopaToOpHbIX  OMbITOB
(B3aumMofelicTBMe TMAPOKCUAA IFOMUHMA C pacTBOpPaMM KWUCMOT W LUENoYel, KauyeCTBEHHbIE
peakLMmn Ha KaTUOHbI METasIoB).

PacuéTHble 3agauun.



PacuéTtbl Maccbl BellecTBa WM 06bEMA ra3oB MO WM3BECTHOMY KOJIMYECTBY BeLLECTBA,
mMacce UM 06bEMY OLHOr0 M3 YYaCTBYIOLUMX B peakuun BeLLecTB, pacyéTbl macchl (06bEMA,
KO/IMYeCTBa BELLECTBA) NPOAYKTOB pPeakLu, eCv OAHO U3 BELLECTB UMEET NPUMECH.

XHUMHUA U KU3Hb

Ponb XMMMKM B 06€CNeYeHNN IKOMOTMYECKOM, 3HEPreTUUeCcKon 1 NuLLeBoin 6e30nacHOCTK,
pasBUTUM MeauUMHbI. TIOHSATME O Hay4YHbIX MEeTOAax MNO3HAaHWA BELLEeCTB U XUMUYECKMUX
peakumi.

MpeactaBneHns 06 O6WMX  HAyYHbIX MPUHUMNAX MPOMBILLJIEHHONO  MOyYeHus
BaXKHEMLIMX BeLLeCTB.

UenoBeK B MMpe BELLECTB W MaTepuasioB: BaXKHeWLUMe CTPOUTE/IbHblE MaTepuasbl,
KOHCTPYKLUMOHHbIE MaTepuasbl, KPacku, CTEKNO, Kepamuka, MaTepuasnbl A1 31eKTPOHUKW,
HaHOMaTepvasibl, OpraHNYecKne 1 MUHepPasbHble YA00peHus.

XUMUS 1 3[00pOBbe YeslOBEKa: NpaBu/ia MCMOoJb30BaHUS JIEKAPCTBEHHbIX Mpenaparos,
npasuna 6e30MacHOro 1Cnosb30BaHKsA NpenapaToB 6bITOBON XMMMK B NOBCEAHEBHOMN XKN3HW.

MexnpegMeTHble CBA3N.

Peannzaums MeXKnpeaMeTHbIX CBA3EN MPY U3yYeHUN OOLLEN N HEOPraHNYeCKO XUMUN B
11 knacce OCYLLECTB/AETCA Yepe3 MUCMO/b30BaHME KaK 0OLLUMX eCTECTBEHHO-HaYUHbIX MOHATUNM,
TaK U NOHATUMA, ABNAIOWMXCA CUCTEMHBIMW ANS OTAENbHbIX NPeaMeTOB eCTeCTBEHHO-HAy4YHOIro
UMKna.

OOLume eCcTeCTBEHHO-Hay4Hble MOHATUA: Hay4yHbIA (aKT, runoTesa, 3akoH, Teopus,
aHaM3,  CUHTe3,  Knaccuukaumsi,  NEpUoAMYHOCTb,  HabMOAeHUe,  3KCMEPUMEHT,
MOZeNnpoBaHue, N3MepeHve, SBJEHNE.

®usnka: maTepusi, IHeprus, Macca, aTtoM, 3/1eKTPOH, MPOTOH, HENTPOH, WMOH, M30TOn,
PafMOaKTUBHOCTb, MOJIEKY/A, 3HEPreTUYECKNA YPOBEHb, BELLECTBO, TeNo, 06bEM, arperatHoe
COCTOSIHVE BELLeCTBa, (PU3NYECKMe BENIMUMHbBI U eAVHULLBI UX N3MEPEHMS, CKOPOCTb.

Buvonorus: Knetka, opraHu3M, 3Kocuctema, 6uoctepa, Makpo- U MUKPOINEMEHTI,
BUTaMWHbI, 0OOMEH BELLIECTB B OpraHun3me.

"eorpagus: MUHepasibl, FOPHbIE NOPO/bI, NMOSIE3HbIE UCKOMAaeMbIe, TOMIMBO, PECYPChI.

TexHonorna:  XUMMUYeckas  MPOMbILLIEHHOCTb, MeTanyprus, MPOU3BOLCTBO
CTPOMTENbHbIX MaTeprasos, Ce/bCKOX03AMCTBEHHOE MPOWN3BOLCTBO, nuLLesas
MPOMbILLUNEHHOCTb, (PapmaLeBTUYeCKasi MNPOMbILLNEHHOCTb, MPOM3BOACTBO  KOCMETUYECKUX
npenapaToB, MPOW3BOACTBO KOHCTPYKLMOHHbLIX MaTepuasnoB, 3/1EKTPOHHASA MPOMbILIEHHOCTb,
HaHOTEXHONOI UK.



NMAIAHVNPYEMBIE PE3YJIbTATbl OCBOEHNA MNMPOIPAMMBbI MO XMW HA
BA30BOM YPOBHE CPEAHEIO OBLLEIMO OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®rOC COO ycraHaBnMBaeT TpeboOBaHMS K pe3ynbTaTaM OCBOEHMSI 06y4aroLMMmCs
nporpaMM cpefHero ob6wero o6pasoBaHUs (SIMYHOCTHBLIM, MeTanpegMeTHbIM U NPeaMETHbLIM).
Hay4HO-MeTO4MYeCKO OCHOBOM [NA pa3paboTKM MNaHUpYeMbIX pPe3ynbTaToB OCBOEHUA
nporpamm cpegHero o6Lero o6pasoBaHms ABNSETCA CUCTEMHO-AEATENIbHOCTHbIN NOAXOA,

B COOTBETCTBMM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOAOM B CTPYKTYPe JIMYHOCTHbIX
pe3ynbTaTOB OCBOEHMSI MpeameTa «XUMUSi» Ha YPOBHe CpeAHero o6uero ob6pasoBaHMs
BblfeNleHbl CNeayHoLLMe COCTaBNsoLWMe:

0CO3HaHMe 06YyYatoLMMUCA POCCUICKONM TPaXK4aHCKOW WAEHTUYHOCTM — FOTOBHOCTM K
CaMopasBUTUIO, CAMOCTOATENNHOCTY U CaMOONPeAEeNeHNIo;

Ha/IMume MOTMBaLUM K 06YYEHNIO;

LienieHanpasfieHHOe PasBUTWE BHYTPEHHUX YOEXAEHWIA NMYHOCTU Ha OCHOBE KJTHOUEBbIX
LIEHHOCTEN 1 NCTOPUYECKNX TpaauLMin 6a30BOM HayKN XUMUN;

FOTOBHOCTb M CMOCOGHOCTL 00YYatOLMXCA PYKOBOLCTBOBATLCS B CBOEW [eATENIbHOCTU
LLEHHOCTHO-CMbIC/IOBbIMW ~ YCTaHOBKamMu, MPUCYLUMU  LeNIOCTHOM  CUCTEME  XMMUYECKOr0o
06pa3oBaHus;

Ha/Mume MpPaBOCO3HAHMS 3KOMOMMYECKOM Ky/bTypbl M CMOCOOGHOCTWM CTaBUTb LEn w
CTPOMUTb XKM3HEHHbIE NaHbI.

JINyHOCTHbIE pe3ynbTaTbl OCBOEHWA MpeaMeTa «XUMUS» AO0CTUrarTCs B e4UHCTBE
y4e6HOW ¥  BOCMMTATENbHOM  [AeATeNbHOCTM B COOTBETCTBMM C  FYMaHWUCTUYECKUMMU,
COLMOKYNbTYPHbIMK,  AYXOBHO-HPABCTBEHHbIMM  LIEHHOCTAMU 1 MAeanaMn  POCCUIACKOrO
rPaX4aHCKOro 00LlecTBa, NPUHATbLIMKM B O6LLECTBE HOpPMamu W MpaBWnaMu MNOBEAEHMS,
CMOCOBCTBYHOLLMMY MpOLLeccamM CaMOMo3HaHUsA, CaMOpas3BUTUA Y HPaBCTBEHHOMO CTaHOB/IEHUS
NINYHOCTY 0BYYatOLLMXCS.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MpeameTa «XUMUs» OTpPaXKatoT cHOPMUPOBAHHOCTb
OMbiTa MO3HaBaTe/lbHOM W MNPaKTUYECKON [eATe/IbHOCTU 0Oy4atowmxcs Mo peannsaumm
NPUHATLIX B 06LLECTBE LIEHHOCTENR, B TOM YKC/IE B YacTU:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMS 00YYatOLLMMUCA CBOMX KOHCTUTYLIMOHHBIX NpaB 1 0653aHHOCTEN, YBaXKEHUS K
3aKOHY M NPaBONOPAAKY;

NPeACTaBNeHNs O COUMa/IbHbIX HOPMax W npaBuiax MEX/IMYHOCTHbIX OTHOLUEHWIA B
KOMNEKTUBE;

FOTOBHOCTM K COBMECTHOI TBOPYECKOI AeATENbHOCTM NPU CO3AaHNM YYeOHbIX NPOEKTOB,
PeLLEHNM YUYeOHbIX 1 NO3HABATE/IbHbIX 3a4auy, BbIMOHEHNN XMMUYECKNX KCNEPUMEHTOB;

CMOCO6HOCTN NOHMMATb Y MPUHUMATL MOTVBbI, HAMEPEHUS, TOTUKY N apryMeHTbl APYruX
Npy aHaIM3e pasiyHbIX BUAOB YUEOHOMN AeATeNbHOCTY;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LIEHHOCTHOIO OTHOLLUEHNS K WCTOPUYECKOMY W HAy4YHOMY Hacnefuid OTeYeCTBEHHOW
XUMUK;

YBKEHMS1 K MpoLeccy TBOpYeCTBa B 00/1aCTU TeOpun M MPaKTUYECKOro MPUMEHEHWS
XUMUKN, OCO3HAHUA TOrO, YTO JOCTUDKEHWUA HAyKW eCTb pe3y/bTaT A/INTEe/IbHbIX HabNoLeHUN,
KpPOMOT/IMBbIX 3KCNEPUMEHTa/IbHbIX MOUCKOB, MOCTOSHHOMO TPYZAa YYEHbIX U MPaKTUKOB;



MHTepeca W MO3HaBaTe/IbHbIX MOTWBOB B TMOJIyYEHUW W MNOC/EAYIOLWEM aHanm3e
MHhopMaL MK 0 NepeoBbIX AOCTUXKEHNAX COBPEMEHHON 0TeYeCTBEHHOW XUMUW;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOIO CO3HAHWS, 3STUYECKOr O MOBELEHNS;

CMOCOOHOCTU  OLEHMBATb CUTyauuK, CBA3aHHble C  XUMWUYECKUMU  SBMIEHUAMMU, W
NMPUHMMATb OCO3HAaHHbIE pPeLleHUsi, OPUEHTUPYSCb Ha MOpPa/lbHO-HPAaBCTBEHHbIE HOPMbI U
LIEHHOCTW;

FOTOBHOCTW OLeHMBaTb CBOE MOBEAEHWE W MOCTYMKM CBOMX TOBapWLLEi C MO3ULMIA
HPaBCTBEHHbIX M MPaBOBbIX HOPM 1 OCO3HaHWe NOCNEeACTBUIA 3TUX NOCTYMNKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

MOHMMaHWSA LIEHHOCTeN 340pOBOro M 6Ge3onacHOro o6pasa >XM3HW, HeobXOAMMOCTY
OTBETCTBEHHOIO OTHOLUEHUS K COBCTBEHHOMY (PU31YECKOMY U MCUXMYECKOMY 34,0POBbLIO;

cobnofeHns npasun 6e3onacHOro obpalleHnsi ¢ BelecTBamMy B ObITy, NOBCEAHEBHON
YK13HW 1 B TPYA0BOW AeATENIbHOCTY;

MOHWMaHWA LEHHOCTM MpaBun  WHAMBUAYAIbHOrO W KOMNEKTMBHOrO 6e30MacHoro
MOBeLEHNS B CUTYaLMSAX, YIPOXKatoLWwmMX 340POBbIO U XXU3HW NOAEN;

0CO3HaHUA MOCNEACTBUIA U HENpUATUA BPeAHbIX MpuBbIYeK (YNOTpebieHns ankorons,
HapKOTUKOB, KypeHus);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHWKAaTMBHON KOMMETEHTHOCTU B  Yy4ebHO-WUCCMefoBaTe/IbCKOW  [eATeNbHOCTH,
06LLECTBEHHO MOJIE3HOM, TBOPYECKOIN U APYTrUX BUAAX LEATENIbHOCTH;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B pelleHMM MpPaKTUYEeCKMX 3afad  CoumasbHOM
HanpaeNeHHOCTM (B paMKax CBOEro Kfiacca, LLKObI);

MHTepeca K NPakTUY4ecKOMY WM3YYeHUIO MPO(ECCUIn Pa3fIMYHOrO pofa, B TOM 4uc/ie Ha
OCHOBE NMPUMEHEHUS NPELMETHbBIX 3HAHWUIA N0 XUMUMK;

YBXKEHUWS K TPyAY, Noaam Tpyfa v pesynbTaTtam TPYL0BOW AeATeNbHOCTY;

FOTOBHOCTM K OCO3HaHHOMY BbIGOPY WHAMBUAYa/IbHOW TpaekTopum 06pa3oBaHus,
Oyayulen npodeccun U peannsaumm COOGCTBEHHbIX YXU3HEHHbLIX NJAHOB C YYETOM JIMYHOCTHbIX
MNHTEPECOB, CNOCOBHOCTEN K XUMUW, MHTEPECOB 1 NOTPEeBHOCTEN 06LLECTBa,;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

9KONOIMYECKM LieN1ecoobpa3HOro OTHOLEHMS K Npupoje, Kak MCTOYHUKY CYLLeCTBOBaHUA
XXU3HU Ha 3eMne;

MOHMMaHWA rNo6a/IbHOMO XapakTepa 3KOM0rMYeckux npob6sem, BAUSHUA 3KOHOMUYECKMX
MPOLLECCOB Ha COCTOSHNE NPUPOAHON 1 CoLManbHON cpedbl;

0CO3HaHMS HEOO6XOAMMOCTIN MUCMO/b30BaHUS AOCTMXKEHNIA XMMUW AN PELLEHNS BONPOCOB
pauMoHaIbHOr0 NPUPOAOMNO/b30BaHNS;

aKTMBHOIO HENPUATUSA LeACTBUIA, NPUHOCALLMX Bpel OKpY)XKatoleid NMpupogHoOiR cpepe,
YMEHWNS MPOrHO3MpoBaTb He6MaronpuUATHbIE 3KOMOMMYECKMe NOCNeACTBUA MPeanpUHMMaeMbIX
AEVCTBUIA 1 NpeaoTBpaLLaTh MX;

Ha/IMuMA  Pas3BMTOr0 3KOMOMMYECKOrO MbILLIEHWNS, 3KOIOTMYECKON Ky/NbTypbl, OMblTa
[eATeIbHOCTU  3KOMOrMYECKOW  HarpaB/NeHHOCTW, YMEHWUS PYKOBOACTBOBATbCS WMMW B
No3HaBaTe/IbHON, KOMMYHVUKaTUBHON M COLManbHOM NPaKTUKe, CNOCOOHOCTM N YMEHWUS aKTUBHO
MPOTUBOCTOATb UAEONOrMN Xemodoobuu;

7) HEeHHOCTH HAYYHOI'0 O3HAHMA:

COpMMPOBAHHOCTM  MUPOBO33PEHMUSA, COOTBETCTBYIOLLENO COBPEMEHHOMY  YPOBHIO
pasBUTUA HaYKM 1 06LLECTBEHHON NPaKTUKMK;



MOHUMaHNA CNEeLUMPUKN XUMUN KaK Hayku, OCO3HaHMS eé ponn B (POpMUPOBaHUK
paLMOHa/IbHOIO HAYYHOrO MbILLIEHWNS, CO34aHNM LIeNIOCTHOrO NMPeACTaB/IeHNA 06 OKPYXKatoLLEM
MUpe KaK O efMHCTBE MPUPOAbl M YesloBEKa, B MO3HAHWW MPUPOAHbIX 3aKOHOMEPHOCTEN W
peLleHny NpobaeM coxpaHeHWs NPUPOLHOr0 paBHOBECKS;

YyO6eXXAEHHOCT B OCOOO0I 3HAYMMOCTU XWMUWM ANS COBPEMEHHON LMBUNU3aLMK: B eé
rYMaHWCTUYECKON HanpaB/fEHHOCTM U BaXKHOW PoOnM B CO3A4aHWMM HOBOM 6asbl MaTepuasibHOM
Ky/NbTYpbl, peleHnn rnobasbHbIX NpobieM YCTOMUYMBOroO pasBUTUS Ye/I0BEYECTBA — CbIPbEBONA,
9HEPreTMYeCcKOW, MULLEBOA W 3KONOrMYECKO 6e30MacHOCTU, B  PasBUTUN  MeULMHBI,
o6ecneyeHnn yCnoBuiA yCnewwHoro Tpyaa v 3K00rnyeckn KOMOPTHOW XKMN3HN KaXAOro YfieHa
00LLecTBa;

€CTECTBEHHO-HAaYy4YHON rpPaMOTHOCTWU: MOHWMaHWA CYLLHOCTM METOLOB  MO3HaHWS,
MCNOMb3YEMbIX B €CTECTBEHHbIX HayKax, CMOCOBHOCTM MCMOMb30BaTb NOMyYaemble 3HaHWS 415
aHasm3a N 06BACHEHMS SABNEHWUIA OKPYXKAlOLLEro Mmpa U MPOUCXOAALMX B HEM M3MEHEHMWA,
YMEHNS aenatb 060CHOBaHHbIE 3aK/HOYEHNSA Ha OCHOBE Hay4HbIX (haKTOB U MMEILMXCA faHHbIX
C Lie/1b0 NOyYeHns LOCTOBEPHbIX BbIBOOB;

CMOCOBHOCTM CaMOCTOSATENbHO MCMO/b30BaTh XMMUYECKINE 3HAHWS 415 peLLeHnst Npobem
B peasibHbIX XXU3HEHHbIX CUTYaLNSIX;

MHTepeca K MO3HaHWI0 1 UCCNeA0BaTENbCKON AeATeIbHOCTY;

FOTOBHOCTM W CMOCOGHOCTM K HenpepbiBHOMY 06pa3oBaHMIO M CaMO06pa3oBaHMio, K
aKTMBHOMY TMOJIy4EHWUIO HOBbIX 3HaHWA MO XWMUW B COOTBETCTBUM C DKMU3HEHHbLIMM
noTpebHOCTAMY;

MHTepeca K OCOOGEHHOCTAM Tpyda B  Pa3MYHbIX  Ccepax NPOdeccroHanbHOA
[eATeNbHOCTN.

METAIIPEJAMETHBIE PE3YJIbTATDBI

MeTanpeMeTHble pe3ynbTaTbl OCBOEHUA Y4yebHOro npeameta «XUMUSA» Ha YPOBHE
cpeaHero o6Luero 06pa3oBaHUs BKIKOYAKOT:

3HauYMMble Ana POPMMPOBAHUSA MUPOBO33PEHUS 00YYaAIOLLMXCA MEXANCUUNINHAPHbIE
(MexnpeMeTHbIe) 06LLEeHaYYHbIE MOHATUSA, OTPaXKaKOLLME LeNIOCTHOCTb Hay4YHOWN KapTUHbI Mupa
N cneyndguKy MeToA0B MO3HaHMA, UCNOMb3YEMbIX B CTECTBEHHbIX HayKaxX (MaTepusi, BELLECTBO,
3HEprus, siBNeHne, NPoOLECC, CUCTEMA, Hay4YHbIA (PaKT, NPUHLMM, rMNoTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopus, uccnefoBaHune, HabnAeHNe, U3MePEHNe, IKCNEPUMEHT 1 Apyrue);

YHUBEpCaNbHbIE  Y4yebHble  [AeiCTBUA (no3HaBatesbHbIE, KOMMYHUKATUBHbIE,
PEryNATUBHbIE), 0b6ecneumBaroLimMe (QopMMpoBaHME  (DYHKLMOHANBLHOW  FPaMOTHOCTU U
COLMaNbHOA KOMMETEHLMM 06YYatOLLMXCS;

CMOCOOHOCTL  0By4YalOWMXCA  UCMOMb30BaTb  OCBOEHHbIE  MEXAUCLMMNIMHAPHbIE,
MMUPOBO33PEHYECKME 3HAHWUSA W YHUBEPCa/lbHblE Y4YebHble [eNCTBUA B MO3HABATE/lbHOW W
coumManbHOW NPaKTUKe.

MeTanpeAMeTHble pe3y/bTaTbl OTPaXalT OBfafeHVe YHUBEPCAIbHBIMU  YYeOHbIMM
No3HaBaTe/lbHbIMWN, KOMMYHUKATUBHBIMU U PETYNSTUBHBLIMU AeACTBUAMM.

OBJIﬂIleHI/le YHUBEpPCAJIbHBIMH y‘-leﬁﬂbIMI/I MO3HABATECJIBbHBIMHU I[eﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CamMOCTOSATEe/IbHO  (POPMY/IMPOBaTL W aKTyanM3npoBaTb MpPo6/ieMy, BCECTOPOHHe eé
paccmaTpuBarth;

onpeaendaTb LUenn [AeATeNbHOCTW, 3a4aBas napaMeTpbl U KPUTEPUUM KX OOCTUXKEHWUS,
COOTHOCUTL pe3ynbTaTbl AeATEe/IbHOCTM C NOCTaBNEHHbIMU LEeNAMu;



1CNONMb30BaTh MNPV OCBOEHWW 3HAHWIA MPUEMBI NIOTMYECKOrO MbILLEHUS — BbIAENATb
XapaKTepHble MNPU3HAaKM MOHATUMA W yCTaHaBNMBaTb WX B3aMMOCBS3b, WCMO/b30BATH
COOTBETCTBYIOLLME NOHATUSA ANS 00bACHEHWS OTAEMbHbIX (DAKTOB U ABNEHWIA;

BblOMpaTb OCHOBaHWSA U KPUTEPUM /151 KNAaCCUUKALLMM BELLECTB Y XUMUYECKUX peakLuii;

yCTaHaBNMBaTb MPUUNHHO-CNELCTBEHHbIE CBA3W MEXAY M3yYaeMbIMU ABNIEHUAMU;

CTPOUTb JIOTMYECKMe paccyxfeHus (MHAYKTUBHblE, AefLYKTVBHbIe, MO aHanoruu),
BbISIBNATb 3aKOHOMEPHOCTM W NPOTUBOPEYNS B pacCcMaTpuBaeMbIX ABIEHUSAX, POPMYIMPOBaThb
BbIBO/b! U 3aK/HOYEHNS;

MPUMEHATb B MPOLEcCe MO3HaHWA, UCMOb3YeMble B XMMUN CUMBOIMYECKME (3HAKOBbIE)
MoZenu, Nnpeobpa3oBbiBaTb MOZE/bHbIE NPELCTAB/IEHNS — XMMUYECKUI 3HAK (CYMBOI) 3/1IEMEHTA,
XMMUYecKass (opMyna, YpaBHEHME XUMWUYECKOW peakuMm — TMpu  PeLeHnn  y4ebHbIX
Mo3HaBaTe/lbHbIX M MPaKTUYeCKMX 3afay, MPUMEHATb Ha3BaHHblE MOZE/IbHbIe MPeACTaBNeHuns
0151 BbISIBNIEHNA XapaKTePHbIX MPU3HAKOB M3y4YaeMblX BELLECTB U XUMUYECKUX PeakLnii.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

B/lafleTb OCHOBaMMN METOAO0B HAYyYHOr0 NO3HAHWUA BELLECTB U XUMUYECKUX PeaKLWiA;

(hopmynupoBatb LenM W 3ajadvd  UCCNefoBaHWs, WCMOMb30BaTb MOCTaB/IEHHbIE U
CaMOCTOATE/IbHO CHOPMYNIMPOBaHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHWUSA U OCHOBbI
AN POPMMPOBaHMS TUMOTE3bI NO NPOBEPKE NPaBU/IbHOCTU BbICKA3bIBAEMbIX CYXXAEHWA;

BflafieTb HaBblKaMy CaMOCTOATE/IbHOrO MIaHUPOBAHUA U MPOBEAEHUA YYEHNYECKMX
9KCMEPVMEHTOB, COBEPLUEHCTBOBATbL YMEHUA HabNo4aTb 3a XOA40M Mpouecca, CamoCTOATE/IbHO
MPOrHO3MpoBaTb €ro pesynbTar, (OpPMy/IMpoBaTb O000OLLEHNA W BbIBOAblI OTHOCWUTE/ILHO
[AOCTOBEPHOCTW Pe3ynbTaToB MCCNeL0BaHUSA, COCTaBsTb 060CHOBAHHbIN OTYET O NPOoAeNaHHOM
pabore;

npuobpetaTb OMNbIT YYEHUYECKON WUCCNe0BaTENbCKON W MPOEKTHON [eATeNlbHOCTH,
NPOsBNATL CMNOCOBHOCTb M TFOTOBHOCTb K CaMOCTOATE/IbHOMY MOUCKY METOA0B peLleHus
MPaKTUYeCKMX 3aga4, MPUMEHEHUIO Pa3IMYHbIX METOA0B NO3HAHWS.

3) padora ¢ unpopmaumeii:

OPMEHTUPOBATLCA B Pa3/IMUHbIX  UCTOYHMKAX UWH(OpMaumMm  (Hay4yHO-nonynspHas
nuTepaTypa  XMMWYECKOro COAepXXaHWus, CrnpaBoyHble Mnocobus, pecypcbl  WMHTepHeTa),
aHa/IM3MpoBaTb WHMOPMAaLMIO Pa3/IMyHbIX BUAOB U (POPM MpPefCcTaB/eHNs, KPUTUYECKM
OLleHMBaTh eé JOCTOBEPHOCTb U HEMpPOTVMBOPEYMBOCTb;

(hopmynIMpoBaThb 3anpocbl WU NPUMEHATb pas/IMYHble MEeTOAbl MpW MOUCKe M oTbope
NHopMaL MK, HeOOXO0AMMON N5 BbINOHEHNA YYeOHbIX 338424 OnpeseNlEHHOro TUMa,;

nprobpeTtaTb OMbIT UCMOMb30BaHNUSA MHHOPMaLNOHHO-KOMMYHUKATUBHbLIX TEXHOMOTUIA U
Pa3INYHbIX MOUCKOBBIX CUCTEM;

CaMOoCTOATE/IbHO BbIGMPaTb ONTUMa/IbHYHO (DOPMY NpefcTaBneHns MHpopMaLMmn (CXemsbl,
rpauku, guarpaMmbl, TabNULbI, PUCYHKWN U ApYTue);

MCNOMb30BaTh HayyHbI A3bIK B KayecTBe CpeAcTBa Npu paboTe C  XMMUYECKON
VH(opMaumel: NPUMEHATb MeXnpeameTHble ((PU3MuYeckre U maTeMaTU4ecKue) 3Haku 1
CUMBO/IbI, POPMYIbI, a66peBMaTypbl, HOMEHKNATYPY;

MCNoNb30BaTh M NPeobpas3oBbIBaTh 3HAKOBO-CUMBO/IMYECKME CPEACTBA HarSLAHOCTH.

OB.Haz]e}me YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMUA )IQﬁCTBI/lﬂMI/lt

3a/laBaTb BOMPOCHI MO CyLLeCTBY 06CY)X4aeMO TeMbl B X04e Auanora u/vnm LUCKYccuw,
BbICKa3blBaTb MAeu, (OPMYyNMpoBaTb CBOW MPEL/IOXKEHUA OTHOCUTENIbHO  BbIMOSIHEHNA
npeanoXeHHON 3a4auu;



BbICTYMaTb C MpeseHTaulueil pe3ynbTaToB M03HaBaTeIbHON [eATeNlbHOCTU, MOMTYyYeHHbIX
CaMOCTOATE/IbHO WM COBMECTHO CO CBEPCTHMKAMW MNPU  BbINO/IHEHUN  XMMWYECKOro
9KCNepuMeHTa, NPakTUYecKoi paboTbl MO MCCMeLOBaHWIO CBOWCTB W3y4YaeMblX BeELLECTB,
peanmsaumm y4yebHOro npoekta WM (OPMyNUpoBaTb BbIBOAbI MO pe3ynbTatam NPOBeEHHbIX
uccnefoBaHWn NyTéM cornacoBaHus No3vLUmMin B xofe 06CyXaeHns 1 06MeHa MHEHUAMK.

OBJ’[a)IeHHe YHUBEPCAJIBHBIMUA PEryJIITUBHBIMHA HeﬁCTBHHMH:

CaMOCTOATENbHO MNaHWPOBaTb M OCYLLECTBNATL CBOK MO3HABATENbHYIO [eATeIbHOCTb,
onpegenss eé uenu W 3afadv, KOHTPOIMPOBATb M NO Mepe HeobXoAMMOCTU KOPPEKTUPOBaTb
npesnaraemMblii aIropuT™ AeCTBMIA NPY BbINOSHEHUM YYeOHbIX WM UCCNefoBaTENIbCKUX 3ajad,
BblOUpaTh Havbonee shheKTUBHBIA CNOCO6 UX PeLleHns ¢ YYETOM MONYYEHNUS HOBbIX 3HaHWUI O
BELLIECTBAX U XMMNYECKNX peaKLmsX;

OCYLLECTBNATb CAMOKOHTPO/Ib  CBOel  [JeATeNlbHOCTM Ha OCHOBE camoaHaiM3a WU
CaMOOLIEHKN.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

MpeaMeTHble pe3ynbTaTbl 0CBOEHMS Kypca «OpraHnMyecKas XMMms» 0TpaXkatoT:

ChOpMMPOBAHHOCTb  MPEACTaBNEHWA O XUMWUYECKOW COCTaBNAOLLEN eCTeCTBEHHO-
Hay4YHON KapTUHbI MWUpa, POAM XUMWUM B MO3HAHWW SIBMEHWIA MPUPOAbI, B (HOPMUPOBaHUM
MbILLIEHNA WU KY/bTYPbl JIMYHOCTW, €€ (PYHKUMOHa/IbHOW TpamMOTHOCTM, HeobXOoAMMOW A/is
PeLleHNs MpPaKTUYeCKMX 3aday W 3KOMOTUYECKM OOOCHOBAHHOTO OTHOLLEHWA K CBOEMY
300POBbLIO M NPUPOAHOIA Cpeae;

BafleHNe CUCTEMON XMMMWUYECKMX 3HaHWI, KOTOopas BK/IKOYAeT: OCHOBOMOaratoLme
MOHATUA (XUMUYECKUIA 31EMEHT, aTOM, 3/IEKTPOHHas 060/104Ka aToMa, MOJIEKYNa, B/IEHTHOCTb,
3NIEKTPOOTPULLATENBHOCTb, XMMUYECKas CBA3b, CTPYKTypHas opmyna (pasBépHyTas W
COKpalWéHHas), MO/b, MOAApHasd Macca, MONAPHbIA  00bEM, YrNepoaHblA  CKeneT,
(hyHKUMOHanbHaA rpynna, pagukan, wn3oMepus, M30Mepbl, FOMOMOrMYECKUA psid, rOMOMOTHU,
YreBOLOPOAbI, KUCNOPOL U a30TcofepyKallue CoeanHEHNA, MOHOMEP, MOANMeEp, CTPYKTYPHOE
3BEHO, BbICOKOMOJIEKY/IAPHbIE COEAUHEHUA); TEOPUUN U 3aKOHbI (TEOPUS CTPOEHNS OPraHNYecKmx
Bewects A. M. byTnepoBa, 3aKOH COXpaHeHWs MacCbl BeLLeCcTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIA 53bIK XUMWUW; MUPOBO33PEHYECKME 3HAHUA, NeXalime B OCHOBE MOHUMaHUA
MPUYUHHOCTU N CUCTEMHOCTU XUMUYECKUX SBNEHWNIA, (DAKTONOMMYECKME CBELEHNA O CBOWCTBAX,
cocTase, MoJly4eHMn 1 6e30MacHOM MCMOb30BaHUN BaXKHENLLIMX OPraHNYeCcKMX BELLECTB B ObITy
M NPaKTUYEeCKON AesaTeNbHOCTY YenoBeka;

ChOpPMMPOBAHHOCTb YMEHWIA BbISABNATL XapaKTepHble NPU3HaKN NOHATUIA, YCTaHaBNMBaTb
MX B3aMMOCBSA3b, UCNO/b30BaTh COOTBETCTBYHOLLME MNOHATAA NPU ONUCAHUK COCTaBa, CTPOEHUS Y
npeBpaLleHnin OpraHNYecKnX CoefUHEHWIA;

ChOPMMPOBAHHOCTb YMEHWIA MCMOMb30BaTb XMMUYECKYH) CUMBOMMKY [ANSi COCTaB/IEHUA
MONEKYNAPHBLIX N CTPYKTYPHbIX (Pa3BEPHYTOM, COKpaLLEHHOI) hopMyn OpraHMYecKMX BeLeCcTB
N YpaBHEHNI XMMWYECKUX peakuuid, N3rotaBnvmBaTb MOLEIN MOSIEKY/T OPraHNYeCcKUX BeLecTB
AN19 UNKOCTPALMM UX XMMUYECKOTO Y NPOCTPAHCTBEHHOIO CTPOEHUS;

ChopMMPOBAHHOCTb YMEHWIA YCTaHaB/INBATb NPUHALNEXHOCTb U3YYEHHbIX OpraHNYecKnx
BELLECTB MO WX COCTaBy W CTPOEHUIO K OnpefenéHHOMY Knaccy/rpynne CoefvUHEHWI
(yrneBogopoAbl,  KMC/OPO4 W asoTcofepalie  COefMHEHUs,  BbICOKOMOEKY/ISIPHbIE
COeAMHEHMS), OaBaTb MM Ha3BaHWA NO cuctematuyeckoir HomeHknatype (IUPAC), a Takxke



NMPUBOAUTL TPUBMA/IbHbIE HA3BAHWA OTAE/IbHbIX OpraHWYecKUX BeLlecTB (3TW/EH, MPOMNWEH,
aueTWneH, 3TWIEHINIMKONb, TNWLEPUH, (eHon, dopmManbierns, auetanbierug, MmypasbMHas
KMCNOTa, YKCYCHas KUCNOTa, O/IEMHOBAA KUC/IOTa, CTEApMHOBAA KWCMOTa, MNH0KO03a, (PPYKTO3a,
KpaxmaJsi, Lennrsosa, ruumH);

ChOPMMPOBAHHOCTb YMEHUSI OMNpefenaTb BUAbl XUMWUYECKON CBA3M B OpraHUYeckmx
coeanHeHnsax (OanHapHbIe U KpaTHbIe);

ChOPMMPOBAHHOCTb YMEHUS MPUMEHSATb MOMIOXKEHNUS TEOPUU CTPOEHUS OpraHNYecKmx
BellectB A. M. byTneposa Ans 06bACHEHWS 3aBUCUMOCTU CBOWCTB BELLECTB OT MX COCTaBa U
CTPOEHWS; 3aKOH COXPaHEHNA MacChl BELLECTB;

COpMMPOBAHHOCTbL  YMEHWIN  XapaKTepu3oBaTb COCTaB, CTPOeHWe, (U3NYeCKue |
XMMUYECKNEe CBOMNCTBA TUMNYHBIX NPeACcTaBUTeNel pas/iMyHbIX KNacCcoB OPraHUYeCcKMX BeELLECTB
(MeTaH, 3TaH, 3TWNeH, NpoOnwuieH, auetwneH, 6yTtaaveH-1,3, meTunbyTtagmeH-1,3, GeHson,
MEeTaHO/1, 3TaHON, 3TUIEHTINKONb, TNULEPVH, (heHON, aueTanbAerns, MypaBbuHas U YKCyCHas
KUCNOTbI, T[/IOKO3a, Kpaxma, LUeninosa, amuHOYKCYCHas KUCoTa), WAMCTPUpPOBaTh
FeHETUYECKYHO CBSA3b MEXAY HWMU YpaBHEHMSIMW COOTBETCTBYHIOLMX XUMUYECKMX Peakuuii ¢
MCNONb30BaHNEM CTPYKTYPHbIX (hOPMYIT;

CPOPMMPOBAHHOCTb YMEHWUA XapaKTepu3oBaTb WCTOYHUKU Yr/IeBOLOPOLAHOIO  ChIpbs
(He(hTb, MPUPOAHBINA ras, yronib), Crocobbl UX MNepepaboTKM M NPaKTUYECKOe MpUMeHEHMe
MPOLYKTOB nepepaboTku;

CPOPMMPOBAHHOCTb YMEHWA MPOBOAWUTL BbIYMC/EHUSA MO XUMUYECKMM YPaBHEHUAM
(mMaccbl, 06béMa, KONMYeCcTBa WMCXOLHOMO BeLecTBa WM MPOAYKTA peakuun Mo W3BECTHbIM
macce, 06bEMyY, KONMYECTBY OHOIO U3 UCXOAHBIX BELLECTB UV NPOLYKTOB peakLimn);

ChopMMPOBaHHOCTb YMEHWIA BNafeTb CUCTEMON 3HAHUIA 06 OCHOBHbLIX METOAAX Hay4yHOro
MO3HaHMS, WCMOMb3YEMbIX B XWMUW NPU  WU3YYEHUUM BELLECTB W  XUMUYECKUX SABIEHWIA
(HabnofeHe, M3MepeHVe, IKCMEPUMEHT, MOLE/IMPOBaHMe), WCMO/b30BaTb  CUCTEMHbIE
XUMUYECKME 3HAHWA ANA NPUHATUSA PELLEHNIA B KOHKPETHbIX XXM3HEHHbIX CUTYaUMsX, CBA3aHHbIX
C BELLLECTBaMM U UX NMPUMEHEHWEM;

ChopMUPOBAHHOCTb YMEHWIA cobNt0AaTh MpaBuia NoAb30BaHUA XUMWYECKOW MOCYO0N u
nabopaTopHbIM 0060pYyA0BaHKEM, a TaKXe Nnpasuia 0bpalleHns ¢ BeLecTBamy B COOTBETCTBUM C
WHCTPYKLMSAMM NO BbINOMHEHNIO 1a60PATOPHbIX XMMUYECKMX OMbITOB;

ChOPMMPOBAHHOCTb YMEHWIA MNaHMPOBaTb W BbIMOMHATb XWMWYECKUIA 3KCNEPUMEHT
(NpeBpaLLeHns opraHMYecKnX BeLLECTB MPW HarpeBaHUW, NMoayvyeHne aTUIEHa U U3YYeHUe ero
CBOWMCTB, KayeCTBEHHble peakLuMn OpraHMYecKMX BeLlecTB, [feHaTypauus 6enkoB npwu
HarpeBaHuK, LBeTHble peakuyn 6eKoB) B COOTBETCTBMM C NpaBuUiaMmn TEXHUKM Ge30MacHOCTU
npy obpalleHnn ¢ BellecTBamMmu M nabopaTtopHbIM 060pyA0BaHMEM, NPELCTaBNATL pe3y/ibTarhl
XUMUYECKOr0O 3KCMepuMeHTa B (DOpMe 3arnucu ypaBHEHWIA COOTBETCTBYIOLUMX peakuuii u
(hopmynIMpoBaTh BbIBOAbL! HA OCHOBE 3TUX PE3Y/IbTATOB;

ChOPMMPOBAHHOCTb YMEHUI KPUTWMYECKN aHaNM3MpPoBaTb XMMUYECKYHO WH(OPMaLIo,
Noy4YaeMyHo 13 pasHbIX MCTOYHMKOB (CPeAcTBa MaccoBol MHopMaumn, IHTEPHET 1 Apyrux);

ChOPMMPOBAHHOCTb  YMEHWI CO6/M0AaTL MNpaBuia  3KOMOMMYeCKn LienecoobpasHoro
noBefeHNs B ObITY M TPYAOBOW [AeATeNIbHOCTU B LENAX COXPaHeHWUs CBOEro 340p0BbA U
OKpY>KatoLLeli MPUPOLHOI cpefbl, 0CO3HAaBaTb OMACHOCTb BO3AENCTBUA Ha XKUBbIE OPraHn3Mbl
OrMpefenéHHbIX OpraHWYecKuX BELLEeCTB, MOHWMas cmbicn nokasatens MAK, noscHATbL Ha
npumMepax cnocobbl YMeHbLUEHWS U MPeAOTBPALLEHNS UX BPELHOro BO3AEACTBUA HA OpraHu3M
YesioBeKa;



AN 00YYaroLWMXCA C OrpaHUYeHHbIMM BO3MOXHOCTAMU 3[0POBbS: YMEHWE MPUMEHSTb
3HaHWs 06 OCHOBHbIX JOCTYMHbLIX METOAaX NO3HAHUS BELLECTB U XUMUYECKUX SBNEHWI;

NS cnenbiX U CNaboBUASLLMX O06YYarOLIMXCA: YMEHME WCMOMb30BaTbh  penbedHo-
TOYEYHYIO CUCTeMY 0603HaueHUiA J1. Bpaiins Ans 3annucu XUMUYECKX hopmyn.

11 KUIACC

MpegMeTHble pe3ynbTaTbl OCBOEHMS Kypca «OOuias W HeopraHM4yeckas XuMmus»
OTpaykaroT:

ChOPMMPOBAHHOCTb  MPEACTaB/IEHUA: O XUMWYECKOW COCTaBNAIOLWEA eCTeCTBEHHO-
Hay4YHON KapTUHbI MWUpa, POAM XUMWUM B MO3HAHWW SBMEHWA MPUPOAbI, B (HOPMUPOBaHUM
MbILUEHUA W KyNbTYpbl JIMYHOCTU, €€ (DYHKLMOHA/IbHON rpamoTHOCTW, HeobXoaumol Ans
PeLleHNs MpPaKTUYeCKMX 3aday W 3KOMOTMYECKM OOOCHOBAHHOTO OTHOLLEHUA K CBOEMY
3040POBbLIO M NPUPOAHON Cpeae;

BlafleHne CUCTEMON XMMMWUYECKMX 3HaHWI, KOTopas BK/IKOYAeT: OCHOBOMOaratoLme
MOHATUA (XMMWYECKWIA 3MIEMEHT, aTOM, 130TOnN, S-, p-, d- 3/1EKTPOHHbIE OpbUTaI aTOMOB, UOH,
MOJIEKYNa, MOJb, MOSIAPHbIA 00BLEM, Ba/IEHTHOCTb, 3/IEKTPOOTPULLATENIBHOCTb, CTEMeHb
OKUCMEHNs, XMMMYecKad CBfA3b (KOBa/IeHTHasd, WOHHasA, MeTa//iMyeckas, BOLOPOLHas),
KpUCTa/IIMYeCKas  PewéTka, TUMbl  XMMWYECKUX  peakuuil, pacTBOp,  3NEKTPONUTHI,
He3NeKTPONNTLI, 3NEKTPONNTAYECKas [MccoLmauns, OKUC/IUTENb, BOCCTaHOBUTENb, CKOPOCTb
XMUMUYECKON  peakuun,  XMMWYECKOe  paBHOBECME); TEOPUWM W 3aKOHbl  (Teopus
ANEKTPONNTMYECKOW Auccoumaunm, nepuoamyecknin  3akoH M. W. MeHgeneeBa, 3akoH
COXpaHeHs MacChbl BELLECTB, 3aKOH COXpaHeHWs W NpeBpaLleHns 3Hepruv npu XMMUYECKUX
peakumsx), 3aKOHOMEPHOCTW, CUMBO/IMYECKUM A3bIK XUMUW, MWPOBO33PEHYECKNE 3HAHWS,
neXawme B OCHOBE MOHUMaHUA MPUYUHHOCTM U CUCTEMHOCTM XUMWUYECKUX SABNEHUN,
(haKTONOrMYecKmne CBeAeHNs 0 CBOMCTBAX, COCTaBe, MOMyYeHUM 1 6e30MacHOM UCNO/b30BaHNUM
BaXKHEMLLMX HEOPraHNYeCKNX BELLECTB B ObITY 1 NPAKTUYECKON [eATENIbHOCTI YeN0BeKa;

ChOpPMMPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble NPU3HAKN NOHATUM, YCTaHaBMBaTb
X B3aXMOCBA3b, UCMO/Mb30BaTb COOTBETCTBYHOLUME MOHATUA MPU OMUCaHUM HEOPraHUYecKmx
BELLLECTB M UX NpeBpaLLeHuii;

ChOPMMPOBAHHOCTb YMEHWIA MCMOMb30BaTb XMMUYECKYH) CUMBOMMKY NS COCTaB/IEHUNA
(hopmMy/1 BeLLEeCTB M YpPaBHEHUI XMMUYECKUX peakLMil, CUCTeMATUYEeCKYHd HOMEHKIaTypy
(IUPAC) n TpuBManbHble Ha3BaHWA OTAENbHbIX HEopraHM4Yeckux BewlecTB (yrapHbli ras,
YINEKNUCNbIV Ta3, amMmuak, rawéHas M3BeCTb, HerawéHas W3BeCTb, MWUTbeBas COAda, NMUPUT U
Apyrue);

ChopMMPOBAHHOCTb YMEHWNI ONpPefeNiiTh B&/IEHTHOCTb U CTEMNEHb OKUC/IEHUA XUMUYECKNX
3/IEMEHTOB B COEJMHEHUAX Pa3/IMYHOro COCTaBa, BUA XMMUYECKOIN CBA3W (KOBasIeHTHasA, MOHHaA,
MeTa/IIMyecKas, BOAOPOAHasA) B COEAMHEHMSX, TUM KPUCTaIMYECKOM PELUETKN KOHKPETHOro
BellecTBa (aTomMHas, MOJIEKYNISpHasA, MOHHasA, MeTalIMyeckas), XapakTep cpedbl B BOAHbIX
pacTBOpax HeopraHNYeCcKnx CoOeanNHEHNI;

ChOpMMPOBAHHOCTb YMEHUIA YCTaHaBNMBaTb MPUHALNEXHOCTb HEOPraHUYECKNX BELLECTB
Mo WX COCTaBy K OnpeAenéHHOMY Knaccy/rpynmne coefuHeHn (NPocTble BeLecTBa — MeTasbl U
HeMeTa/INbl, OKCUJbl, OCHOBaHMS, KAC/OTbI, aM(POTEPHbIE TMAPOKCUABI, COMN);

ChOPMMPOBAHHOCTb YMEHWIA pacKpbiBaTb CMbIC/T MEPUOAMYECKOro 3akoHa [. W.
MeHgeneeBa W [JEMOHCTPMPOBAaTb €0 CUCTEMATU3UPYIOLLYIO,  OOBACHUTE/IbBHYD 1
MPOrHOCTUYECKYHO PYHKLNN;



COPMMPOBAHHOCTb  YMEHWIA  XapaKTepu30BaTb  3/IEKTPOHHOE  CTPOEHVME  aTOMOB
XUMUYECKNX 3N1eMEHTOB 1-4 nepnogos MNeproanyeckoit CUCTeMbl XMMUYECKUX 3n1eMeHToB . .
MeHzeneesa, UCMOMb3yA MOHATUSA «S-, P-, d-3/1IEKTPOHHbIE OPOUTAINY», «3HEpreTuyeckue
YPOBHU», OOBACHATH 3aKOHOMEPHOCTW W3MEHEHUSt CBOMCTB XUMMWYECKUX 3/IEMEHTOB U KX
CoefjMHeHWI NO nepuogam v rpynnam Mepruoamnyeckor CUCTEMbI XMMUYECKMX 3n1eMeHToB . V.
MeHpeneesa;

ChOPMMPOBAHHOCTb  YMEHWI  XapaKTepu3oBaTb (ONUCbIBaTb) O6LWME  XUMUYECKME
CBOMCTBA HeOpraHM4ecKMX BELLECTB Pas/IMYHbIX KNaccoB, MNOATBEPXAATb CyLLUECTBOBaHME
FeHETUYECKON CBA3M MEeXAY HeopraHWYecKMMM BellecTBaMU C  MOMOLLGI0  YpaBHEHWiA
COOTBETCTBYIOLLMX XUMUYECKNX PeaKLWA;

ChOpMUPOBAHHOCTb YMEHUA KaCCU(PULMPOBATL XMMUYECKME peakuun Mo pas/ivyHbIM
npu3Hakam (4YMCly W COCTaBy pearvpyrowmx BeLLecTB, Ternsj0BOMY 3(MMEKTY peakuuu,
N3MEHEHWIO CTEMNeHEeNn OKUCNEHNS 3/1EMEHTOB, 06PaTUMOCTI peakLn, y4acTUI0 KaTainm3aTopa);

ChopMMPOBAHHOCTb YMEHWIA COCTaBNATL YPaBHEHWUSA peakuuiA pasfiMyHbIX TUMOB, MOJHbIE
N COKpaLLEHHbIE YPaBHEHWUS peakLMil MOHHOTO 06MeHa, yYMTbIBass YC/OBUSA, NMPU KOTOPbIX 3TK
peakummn nayT A0 KOHLA;

ChOPMMPOBAHHOCTb YMEHWIA MPOBOAWTL Peakuun, MOATBEPXKAAIOLME KAYECTBEHHBIN
COCTaB Pa3/IMYHbIX HEOPraHNM4YecknUX BeLLeCcTB, pacro3HaBaTb OMbITHbIM MYTEM WOHbI,
MPUCYTCTBYHOLLIME B BOAHbIX pacTBOpPax HeOPraHMYeCcKmx BELLECTB;

ChOPMMPOBAHHOCTb YMEHWIA PacKpbIBaTb CYLYHOCTb OKUCIUTE/IbHO-BOCCTAHOBUTENbHBIX
peakLmMin MOCPeLCTBOM COCTaB/eHUS 3/1eKTPOHHOr0 6anaHca aTnX peakuuii;

ChOpPMMPOBAHHOCTb YMEHUIA 0OBSACHATL 3aBUCUMOCTb CKOPOCTN XMMWYECKON peakumum oT
Pa3IMYHbIX (PAKTOPOB; XapakKTep CMELLEeHUA XMMWUYECKOro paBHOBECUMS B 3aBUCMMOCTU OT
BHeLLUHero Bo3aenctams (npuHumn Se LWatenbe);

ChOPMMPOBAHHOCTb YMEHWIA XapakTepu3oBaTb XMMWYECKME TMPOLECChI, fiexalime B
OCHOBE MPOMbILL/IEHHOTO NONYYEHUS CEPHOM KUCNOTbI, aMMMaKa, a Takxxe COPMUPOBAHHOCTb
NpPeACcTaBNeHNA 06 06LMX Hay4YHbIX MPUHUMMAX U 3KOMOFMYECKUX MPo6aeMax XUMUYECKOro
NMPON3BO/CTBA;

ChPOPMMPOBAHHOCTb YMEHWIA MPOBOAWUTL BbIYUCIEHUS C  WUCMONb30BAHUEM MOHATUS
«MaccoBas [0na BellecTBa B pacTBOpe», O0ObEMHbLIX OTHOLUEHMIA Fa30B MNPU XMMUYECKUX
peakLumsaxX, Macchbl BelecTsa UaM 06bEma ra3os Mo M3BECTHOMY KOJIMYECTBY BELLECTBA, Macce
N 06bLEMY OLHOIO M3 YYacTBYIOLUMX B peakuuu BeLlecTB, TEM0BOro agiekTa peakumm Ha
OCHOBE 3aKOHOB COXPAaHEHNA MacChl BELLECTB, NMPeBpaLeHns 1 COXPaHEHUS SHEPTUN;

ChopMMPOBAHHOCTb YMEHWIA CO6M0AaTL NpaBuia Nofb30BaHWUSA XMMUYECKO NOCYA0N u
nabopaTopHbIM 060pYA0BaHNEM, a TaKXe Mpasusia obpaLleHns ¢ BeLeCTBaMn B COOTBETCTBUN C
WHCTPYKLMAMU MO BbINOMHEHWIO 1a60PaTOPHbIX XUMUYECKNX OMbITOB;

ChOPMMPOBAHHOCTb YMEHWIA MNaHMPOBaTb W BbIMOMHATb XUMWYECKUA 3KCNEPUMEHT
(pasnoxkeHne rmepokcuia BOLOPOAA B MPUCYTCTBUWM KaTaim3atopa, OMpefefieHne cpefbl
pacTBOPOB BELLECTB C NMOMOLLbK YHUBEPCA/IbHOTO MHAMKATOPA, BINSAHME Pa3/IMYHbIX (PaKTOpoB
Ha CKOPOCTb XMMWYECKON peakuun, peakuum WOHHONO0 06MeHa, KayeCTBEeHHble peakumn Ha
cynbhaT-, KapboHaT- U XN0pUA-aHUOHBI, Ha KaTUOH aMMOHUSA, peLleHre KCNepUMEeHTasIbHbIX
3aga4 no Temam «MeTanbl» M «HemeTannbl») B COOTBETCTBUM C MpaBWIaMu TEXHWUKMU
6e30macHOCTM Npw 06paLLeHNm C BeLlecTBaMu 1 1labopaTopHbIM 060pyL0BaHNEM, NPeACTaBNATb
pesynbTaTbl XMMWYECKOro 3KCrepumeHTa B (JOpMe 3amnmMcu YpaBHEHWIA COOTBETCTBYHOLLMX
peakumii 1 (hopmMynnpoBaTh BbIBOAL! HA OCHOBE 3TUX Pe3y/bTaToB,;



C(HOPMMPOBAHHOCTb YMEHWUI KPUTUYECKM aHanM3MpoBaTb XMMUYECKYIO WMH(OPMALMIO,
Mony4yaemMyt0 M3 pasHbIX MCTOYHUKOB (CPefcTBa MAacCoBOWM KOMMYHWUKauuu, WHTepHeT u
APYTUX);

C(hOPMMPOBAHHOCTb YMEHWIA CO6MOAaTh NpaBuia 3KOMOTMYECKW  LienecoobpasHoro
noeefieHns B ObITY W TPYJOBOW [eATENbHOCTWM B LENMSAX COXPaHEeHWs CBOEro 340pOBbs U
OKpY>KatoLLelt MPUPOLHOIA cpefdpbl, 0CO3HaBaTb OMACHOCTb BO3AENCTBUA Ha XMBble OpraHu3Mbl
OrnpefenéHHbIX BeLlecTs, MOHMMas CMbIc nokasatens MAK, NosacHATL Ha npumepax Crocoobbl
YMEeHbLUEHWS ¥ NPeA0TBPALLEHNS UX BPELHOIO BO3LEWCTBMA Ha OpraH/3M Ye/loBeKa;

AN 06yvatoLWMXCA C OrpaHUYeHHbIMU BO3MOXXHOCTAMW 3[0POBbA: YMEHWE NPUMEHATb
3HaHMA 06 OCHOBHbIX JOCTYMHbIX METOAaX MNO3HAHWSA BELLECTB Y XUMUYECKUX ABNEHUI;

4N cnenbiX W CnaboBUAALMX 00yvaloLmMXca: YMeHWe WCNob30BaTh  penbetHo-
TOYEUHYIO cMCTeMY 0603HauYeHwiA J1. bpaiinsa Ang 3anncy XMMMYecknx opmyii.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
MpeameT opraHMyYeckor Xumnn. Teopus
11 CTPOEHUSA OPraHUYeCcKnX coeuHeHNn A. 3 1
M. byTnepoBa
WToro no pasgeny 3
Pa3nes 2. Yriesogopoasbl
2.1 MpefencHble YyrneBoLopoabl — a/IKaHbl 2
29 HenpenencHble yrnesoLopoabl: alKeHbl, 6 1
' aNKaf1eHbl, aNKNHbI
2.3 ApomaTtunyecKkme yrnesoaopossbl 2
24 MprpoaHbIE NCTOYHUKM YTIEBOAOPOLOB U 3 1
' nx nepepaboTka
WToro no pasgeny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 CnnpTbl. deHoN 3
3.9 Anbfernasl. KapboHOBbIE KMCNOTbI. 7 1
' CnoXHble athnpsbl
3.3 Yrnesofbl 3 1
WToro no pasgeny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

4.1 AMWHbI. AMVHOKWUCNOTbI. Benkn 3
WToro no pasgeny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 Mnactmacchl. Kayuykun. BonokHa 2
WToro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
NporpaMmmsl Bceero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
CTpoeHune aToMOB. MeprognyecKnii 3aKoH
11 n MNepnogmyeckas cucTemMa XMMNYECKNX 3 1
anemeHToB . . MeHaeneesa
12 CtpoeHne BellecTBa. MHoOroobpasue 4
' BELLIECTB
1.3 XUMUYECKNEe peakuunm 6 1 1
WToro no pasgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ MeTannbl
2.2 ‘ HemeTtansbl 1
23 CBA3b HEOpraHMYecKMX 1 OpraHnYeckmx 5
' BELLECTB
WToro no pasgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUA N KNU3Hb 4 1
WToro no pasgeny 4
OBLUEE KO/IMYECTBO YACOB N0 NPOrPAMME 34 4 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 MpeaMeT opraHNYecKom Xummn, eé 1
BO3HWKHOBEHME, pa3BUTUE U 3HAYEHKE 05.09.2024
Teopus CTPOEHUSA OPraHNYecKmx
2 coefnHeHnn A. M. byTtneposa, eé 1 1 12.09.2024
OCHOBHbI€ M0/I0XKEHNA
MpeacTaBneHne o0 Knaccugukaumm
3 opraHnyeckux sellects. HomeHknatypa 1
(cucTematunyeckas) 1 TpUBUa/IbHbIE 19.09.2024
Ha3BaHWA OpraHMyecKnx BeLLeCTB
4 AJIKaHbl: COCTaB U CTPOEHWe, 1
FOMONOrMYECKNIA paf 26.09.2024
5 MeTaH v 3TaH — npocTeline 1
npeacTaBnuTeNn a/ikaHoB 03.10.2024
6 AJIKEHbI: COCTaB N CTPOEHKE, CBOWCTBA 1 10.10.2024
7 ATWNeH 1 NponuIeH — nNpocTeiLne 1
npeacTaBuTeNIn a/IKeHOB 17.10.2024
MpakTunyeckas padota Ne 1. «lMony4yeHune
8 o 1 1
3TUNEHa N N3y4YeHne ero CBONCTB» 24.10.2024
9 AnKaguneHol. bytagneH-1,3 n 1
meTunbytagmeH-1,3. MonyyeHune 07.11.2024




CMHTETUYECKOTO KayuyKa 1 pe3vHbl

AJKWHBI: COCTaB M 0COBEHHOCTN CTpOEHNH,

10 rOMONOrMYecKnin psag. AueTuneH —

NpoCTenLINiA I'Ipe:CTpéBVI'II:"enb a/IKNHOB 09.11.2024
1 BbluncneHns No ypaBHEHMO XMMUYECKOIA

peakLmu 14.11.2024
12 ApeHbl: 6eH30/1 1 TONYO0s. TOKCUYHOCTb

apeHoB 21.11.2024
13 "eHeTnYecKasa cBA3b Yr1eBOA0POLO0B,

npuHagaexallmx K pasfiMyHbIM Kriaccam 28.11.2024

MpupoaHbIe NCTOYHUKM YTIEBOLOPOLOB:
14 NPUPOAHBIA ra3 1 MNonyTHbIE He(TAHbIE

rart)sbrlj, fll'ecpr " npop,ykﬁl eé nep(*e):pa60TKV| 05.12.2024

MprpoaHbIE NCTOYHUKM YT1EBOLOPOL0B:
15 NPUPOAHBIA ra3 1 NonyTHbIE He(ITAHbIE

F;)Sbrl), fecpr " npop,ykﬁl eé nep(*::pa60TKV| 12.12.2024
16 KoHTposnbHas paboTta no pasgeny

«Y'TNeBoaopoabi» 19.12.2024
17 MpesenbHble 04HOATOMHbIE CNINPTI:

METaHO/N 1 3TaHo/N. BogopoaHas cBA3b 26.12.2024
18 MHOroaTtoMHble CNUPTbLI: 3TUNEHTIMKOSb U

rNLEPUH 09.01.2025
19 deHON: CTPOEHNE MOJEKYTIbI, (hU3NYecKme

1 XMMUYECKUNE CBOWCTBA, MPUMEHEHMe 16.01.2025
20 Anbferngpl: oopmanbaerns u

auetanogerng. ALeToH 23.01.2025
21 O[HOOCHOBHbIE NpefesibHble KapboHOoBbIe

KWCNOTbI: MypaBbMHasa U YKCYCHasa 30.01.2025




MpakTnyeckas pabota Ne 2. «CBoICTBa

22 pacTBopa YKCYCHOIN KNCNOTbI» 06.02.2025
CreapuHoBas 1 0/1eMHOBasA KNCMOTbI, KaK
23 Es(e:ﬂgaamenm BbICLUMX KapPHOHOBbIX 13.02.2025
24 Mblina KaK Co/v BbICLUNX KapOOHOBbIX
KUCNOT, NX MOtoLLee AeCTBUe 20.02.2025
CnoxHble 3(hmpbl Kak Npov3BOAHbIE
25 ;;ﬁ)ﬂi(;l—;OBle KMUCNoT. MMaponns CnoXHbIX 97 02.2025
26 JKupbl: rnaponuns, npUMeHeHue,
Bronornyeckas posib X1pos 06.03.2025
YrneBofpl: COCTaB, Knaccupukaums.
27 BaxkHelLme npeacTaBUTENN: rNOKO3a,
(hpyKTO33, cax:pgsa 13.03.2025
08 Kpaxman v uennoosa Kak npupogHble
nosiMmepbl 20.03.2025
KoHTposnbHas paboTta no pasgeny
29 «Krcnopoacoaepatlue opraHmyeckue
coe,qMHlefﬂ»A PERED 21:03.2025
30 AMWHbBI: METUNAMWH U aHUIVH 10.04.2025
AMUHOKMNCNOTbI KaK aM(poTepHbIe
31 OpraHN4ecKue CoeuHeHNns, nx
6E|onorv|qec1<oe 3Hﬂaqume. henm,qu 17.04.2025
32 benku Kak npupogHble
BbICOKOMO/EKYNAPHbIE COeANHEHNSA 24.04.2025
33 KoHTposnbHas paboTta




15.05.2025

34

OCHOBHbIE MeTO/bl CUHTEe3a

BbICOKOMONEKYNSAPHBIX COEANHEHWIA.

[nacTmacchl, Kayyykun, BOIOKHa

OBLWEE KOJIMYECTBO YACOB 10
NMPOIrPAMME

34

22.05.2025




11 KJIACC

Ne
n/n

Tema ypoka

XUMNYECKUI 3N1eMeHT. ATOM. DEKTPOHHas
KOH(pUrypawms aToMoB

Mepnoanyecknii 3aKoH 1 Mepuognyeckas
cucTeMa XMMUYECKMX 3neMeHToB . .
MeHzeneeBa, UX CBA3b C COBPEMEHHOM
Teopuvein CTPOeHUs aTOMOB

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

05.09.2024

12.09.2024

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTM N3MEHEHWS CBOICTB
XUMUYECKINX 3/1EMEHTOB U UX COEAUHEHNIA
no rpynnamM 1 nepuogamM. 3HayeHue
MepuoANYEecKoro 3aKoHa 1 CUCTEMbI
XUMUYeckunx anemeHToB .. MeHpaeneesa B
pasBUTMN HayKn

CTpoeHue BelllecTBa. XMMUYeCKas CBA3b, eé

BU/bl; MEXaHN3Mbl 06PA30BaHUS
KOBaNIEHTHOI CBA3W. BoopoaHas CBA3b

19.09.2024

26.09.2024

BaneHTHOCTb. DNeKTPOOTPULLATENbHOCTb.
CTeneHb OKMCneHus. BellecTBa
MONIEKYNSIPHOTO 1 HEMOIEKY/IIPHOTO
CTPOEHUS

03.10.2024

MoHSATVE O AUCMEPCHBIX CUCTEMAX.
ICTUHHBIE 1 KONMOWAHbIE PACTBOPSI.
MaccoBas [J0/1s1 BeLLLeCTBa B pacTBOpe

10.10.2024




Knaccudmkaums n HomeHknatypa
HEopraHM4ecKnx CoeanHeHWi. MeHeTUYecKast
CBsA3b HEOPraHMYEeCKMX BELLECTB, pas/NyHbIX
K/1accoB

17.10.2024

Knaccnhmkaums XMMnyecknx peakLmii B
HeopraHN4ecKom 1 OpraHNYecKon Xumnm.
3aKOH coXpaHeHWsi MacChl BELLECTB; 3aKOH
COXPaHeHWs 1 NpeBpaLLeHns 3Heprumn nNpu
XUMUYECKMX peakLmsx

24.10.2024

CkopocTb peakummn. ObpaTumble peaxkuuu.
XUMNYeCKoe paBHOBecHe

07.11.2024

10

11

12

13

MpakTnyeckas pabota Ne 1. «BnusHue
pasnnyHbIX PaKTOPOB Ha CKOPOCTb
XVMUYECKON peakLuum»

AnekTponuTnyeckasa guccoumaums. MNMoHatue
0 BOZOPOAHOM nokasatene (pH) pacTsopa.
Peakuun NoHHOro obmeHa. M'maponuns
OpraHNYeckmnx 1N HeopraHNYeCKnX BELLLECTB

OKUCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakuum. MoHsATUE 06 3NEKTPONIN3E
pacrniaBoB U PacTBOPOB CONel

KoHTponbHas paboTa no pasgeny
«TeopeTnYecKre OCHOBbI XUMUMN»

09.11.2024

14.11.2024

21.11.2024

28.11.2024

14

MeTansbl, UX NonoXeHne B Meprnoanyeckoi
CUCTEME XUMMYECKUX 3nemeHToB 1. U.
MeHzeneesa 1 0CO6EHHOCTM CTPOEHWS
atomoB. O6Lme (hnsnyeckmne CBOMCTBa
MeTas/10B

05.12.2024




15

CnnaBbl METaNN0B. JNEKTPOXUMNYECKNI
psA HanpsHKeHNiA MeTannoB

12.12.2024

16

17

18

XMMUNYECKNE CBONCTBA BAXKHEMLLNX
MeTaNI0B (HaTpWi, Kanni, KanbLuid, MarHui,
aJTIOMUHWUI) N UX COEANHEHWI

XVMUYecKme CBOMCTBA XpOMa, Meaun 1 Ux
COeANHEHWI

XVMUYecKme CBOMCTBA LMHKA, XKenesa h Ux
COeANHEHWI

19.12.2024

26.12.2024

09.01.2025

19

MpakTnyeckas pabota No 2. "PelueHune
3KCNepUMeHTa/IbHbIX 334ay Mo TeMe
«MeTtannbi»"

16.01.2025

20

21

22

HemeTtansibl, UX NONOXeHWe B
MepnoanyecKoin cncTeme XMMmMYecKnX
anemeHToB A. . MeHaeneesa n
0COBEHHOCTU CTPOEHUS aTOMOB

®u3nyeckme CBOMNCTBA HEMETASI/OB.
ANnnoTponus HemeTannoB (Ha npumepe
KNCopoza, cepsbl, hocopa 1 yrneposa)
XVMUYecKme CBONCTBA ra/loreHoB, Cepbl 1
NX COeAVHEHNIA

23.01.2025

30.01.2025

06.02.2025

23

Xunmmnyeckme CBOMCTBa a30Ta, hocthopa 1 Ux
COEANHEHWN

13.02.2025

24

25

XVMUYecKme CBOINCTBA Yriepoaa, KpeMHUs 1
NX COeANHEHNIA

[MpUMeHeHNe BaXKHENLLNX HEMETANNOB U NX
COEANHEHWN

20.02.2025

27.02.2025

26

OGOO6LLEHME U CUCTEMATU3ALIMS 3HAHWIA MO




Teme «HemeTanbl». BbluncieHms no
YPaBHEHMSIM XUMUYECKUX peakLuii 1
TEPMOXMMUYECKME PACUETbI

06.03.2025

27

MpakTnyeckas pabota Ne 3. «PeLueHne
3KCMepuMeHTabHbIX 3aday No Teme
"HemeTannbl"»

13.03.2025

28

29

30

KoHTponbHas pabota no TeMam «MeTansibi»
n «HemeTannbi»/Bcepoccuiickas
npoBepoYHas paboTa

HeopraHuyeckue n opraHnyeckme KNCNoTsbl.
HeopraHunyeckune n opraHnyeckme
OCHOBaHUA

AMDOTEPHbIE HEOPraHWUYECKNE U
OpraHnYecKue CoeIMHeHNs. MeHeTUYecKas
CBSi3b HEOPraHNYeCKNX N OpraHNYecKUxX
BELLECTB

20.03.2025

27.03.2025

10.04.2025

31

Po/ib XMMMK B 06€CreYeHnn 3KONOrMYECKOIA,
3HEPreTUYecKo 1 NLLEBOM 6e30NacHOCT!,
pasBUTUN MEAULMUHDI

17.04.2025

32

33

34

KoHTponbHas pabota

Yenosek B MUpe BELLECTB U MaTepnaios

XMUA 1 300P0BLE YesloBeka

24.04.2025

15.05.2025

22.05.2025

OBLUEE KOJIMYECTBO YACOB NO
NMPOIrPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumnsa. 10 knacc. ba3oBblii ypoBeHb» [abpuensH O.C., Octpoymos W.I'.,
Cnagkos C.A., MockBsa «[pocseLleHne», 2020

Xumunsa. 11 knacc. ba3osblin ypoBeHb» [abpuensH O.C., Octpoymos W.I'.,
CnagkoB C.A., MockBa «[pocseLleHne», 2021
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