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COJAEP/KAHUE OBYYEHUA

10 KJTACC

OPI'AHUYECKASA XUMUA

TeopeTn'{eCKue OCHOBBI OpFaHI/I‘ICCKOﬁ XHUMHUH

IIpeamer  opraHMuYeckod  XUMHUHM: €€  BO3HMKHOBEHHE, pa3BUTUE M  3HA4YCHUE
B IIOJIy4CHHH HOBBIX BELIECTB M MAaTE€pUAIOB. TeOpHUs CTPOCHMS OPraHUYECKUX COCAMHEHHU A.
M. BytnepoBa, e€ ocHOBHble moyoKeHUs. CTPYKTypHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB.
I'omouorus, nzomepust. XUMHUYECKas CBSA3b B OPrAHUYECKUX COCAVNHEHUAX — OJUHAPHBIC U KPAaTHBIC
CBSI3HU.

[IpencraBienne o kiaccu(puKalUyd OpraHUYECKUX BeliecTB. HoMeHKiaTypa OpraHMYecKux
COEMHEHMH (cucTeMaTHYecKasl) U TPUBUAIbHbIE HA3BAHUS Ba)KHEHIIMX IPEICTaBUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUs BELIECTB M MX IPEBPALICHUMN: O3HAKOMIIEHUE C
oOpa3naMu OpPraHMYEeCKHX BEIIECTB M MaTe€pHalaMH Ha HX OCHOBE, MOJICIMPOBAHUE MOJICKYJI
OpPraHUYECKUX BEIIECTB, HAOIIOACHNE U ONMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB [0 MPEBPALLCHHIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHuu (IJI1aBJIeHHE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHME, TI'OMOJIOTMYECKHM psa. Meran W 3TaH — mpocTeuime
MIPE/ICTaBUTENN AJKAHOB: (PU3UUYECKHE U XUMHUYECKNE CBOWCTBA (peaKklMM 3aMEUIeHUs] U TOPEHMUS),
HaxO0KJIEHHE B IIPUPOJIE, IIOJIyYEHUE U IIPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKHM pAx. OTUIEH W MPONUIIEH — MpOocTeiIne
MIPE/ICTAaBUTENIN QJIKEHOB: (U3NYECKHEe M XMMHUYECKHME CBOMCTBA (peakuUuu TUIPUPOBAHMS,
raJOreHUPOBaHUS, THAPATALlUH, OKUCIEHHS U TIOJIMMEpU3allii ), MOJydeHNUEe U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MetwiOyranuen-1,3: cTpoeHue, BaxKHEWIIMEe XHMHUYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHne CHHTETUUECKOT0 KayuyKa U pe3UHBI.

AJKUHBI: COCTaB M1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psill. ALIETUIIEH — MPOCTEHIINT
MIPE/ICTaBUTENb AJKMHOB: COCTaB, CTPOEHHUE, (U3NYECKHE U XMMHMYECKHE CBOICTBa (peakuuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyUeHHUE U TPUMEHEHHE.

ApeHLI. benzou: COCTaB, CTPOCHUC, (I)I/IBI/I‘-ICCKI/IC U XHUMHYECKHE CBOMCTBa (pCaKI_[I/II/I
raJIOr¢cHUpoOBaHuA U HPITpOBaHI/ISI), IMOJIYYCHUE W TIPUMCHCHHC. TOJZyOJZ.' cocmaes, Ccmpoerue,
gbus’ultecmte U Xumuueckue ce0uUcmasa (peakuuu caloCeHUposaHusd u Hl/lmpOGCZHM}Z), nojiydyeHue u
NpUMEHERUE. TokcHIHOCTH ApCHOB. I'enermueckas CBA3b MCKIY YrjieBoaopoaamMu,
MMpUHAJICI)KAIIIUMU K Pa3JIMYHBIM KJIaCCaM.



[TpupoHbIe MCTOYHUKH YTIIIEBOAOPOAOB. [IpUpOAHBIN Ta3 W MOMyTHBIE HE(TSHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CrocoObl nepepadoTKu HEeTH: TTEPEroHKa, KPEKUHT (TEPMUUYECKHM,
KaTaIUTUYeCKUH ), mupoiu3. [IponykTsl nepepaboTku He)TH, UX IPUMEHEHHE B MPOMBIIIJICHHOCTH
u B ObiTy. KaMeHHBIH yTroyib U MPOIYKTHI €ro epepadoTKH.

OKCIIepUMEHTAIbHBIC METOJbl M3YYEHUS BELIECTB M MX MPEBpAlllEeHUH: O3HAKOMIICHUE C
oOpa3iamMu TIacTMacc, KaydykoB U pe3uHbl, koiutekiuu «Hedtb» u «YTomby», MoaenupoBaHue
MOJIEKYJ1 ~ YIJIEBOJOPOJOB U  TaJlOTEHONPOM3BOAHBIX, IPOBEJICHHE NPAKTUYECKON  pabOTHI:
II0JIy4Y€HHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3aj1a4u.

Boruncnenus no ypaBHEHHIO XUMHUECKON peakuu (Macchl, 00b€Ma, KOJTMYECTBA HCXOIHOTO
BEIIECTBA WU MPOAYKTa PEAKIINH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 MCXOTHBIX
BELIECTB UM MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xkaiye opranndeckne coeInHeHUs!

IIpenenpHble OJHOATOMHBIE CHMPTHI. MeETaHON W 3TAaHOJ: CTpOEHHue, (U3NYeCKHe U
XMMUYECKHE CBOMCTBa (peakUuu C aKTUBHBIMM MeETaJlIaMH, TaJOr€HOBOJOPOJAMM, TOPEHUE),
npuMeHeHue. BogopoiHeie cBsi3u MeX1y MOJIEKyJIaMU CIIUPTOB. J{eficTBUE METaHOIa U 3TaHOJIa Ha
OpraHu3M 4YejoBeKa.

MHoroatoMHbI€ CIIMPTHI. OTHIIEHTIINKOJIb U TIIMOCPHUH: CTPOCHHUC, (1)H31/I‘ICCKI/IC n
XHMHYCCKHE CBOMCTBA (B33,HMO[[€I>10TBPI€ CO IICJIOYHBIMU MCTAJUIaMHU, KAQYCCTBCHHAsA PCaKIMAd Ha
MHOI'0OaTOMHBIC CHI/IpTLI). I[CIZCTBPI@ Ha OpraHu3M 4YCJI0BCKaA. HpI/IMeHeHI/Ie IIIMoCpruHa "
OTUIICHTJINKOJIA.

@deHoI: CTPOCHHE MOJICKYJIBI, (PU3MUECKUEe U XMMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHOIa.
[Tpumenenue peHona.

AJ'IL,Z[CFI/II[BI U KenoHbl. q)OpMaJ'ILI[eFI/II[, afeTajJbeTuA: CTPOCHUC, (I)I/I3I/IIIGCKI/IC )51
XUMHYECKHE CBOMCTBaA (peaKHI/II/I OKHCJICHHMA MW BOCCTAHOBJICHHA, Ka4YCCTBCHHBIC peaKHI/II/I),
IMOJIYUYCHHUEC U TIPUMCHCHUC.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KHCIOTHl. MypaBbHHAs M YKCYCHasi KHCIIOTBI:
CTpoeHHe, (PU3NYECKUE U XUMUYECKHE CBOICTBa (CBOWCTBA, 00IIME Ui Kjacca KUCIOT, PeaKIus
sTepudUKaliK), TModydyeHue u npumeHeHue. CrTeapuHOBas U OJEHMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJU BBICHIUX KapOOHOBBIX KHUCIOT, HX
MoOJoIIee ISUCTBHE.

CrnoxHble 3QUpbl Kak MPOU3BOJHBbIE KApPOOHOBBIX KHUCIOT. ['MAPONIN3 CIOXKHBIX 3(PHPOB.
Kupsl. I'ngponus xxupos. [Ipumenenne xupoB. buonorndeckas poiib KUpPOB.

VYTraeBosl: cocTaB, KJIacCU(pHUKAIM YrieBoJOB (MOHO-, M- U IMoJucaxapuibl). [ roko3a —
NPOCTEUIIMIA MOHOCAaXapHua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJNbl, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMmmMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiIEeHHE, OpOKE€HHE TJIOKO3bl), HAXOXKJIEHHE B MpPHUPOJE, IPUMEHEHHE,
ounosornueckas poib. otocuHTe3. PPyKTO3a KAaK U30MEP TITFOKO3HI.



Kpaxman u nemironosa kak npupojHble nmoigumepbl. CTpoeHHe Kpaxmalla U IeJUTIOJIO3bI.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HOI0M).

OKCIIEpUMEHTANIbHBIC METOJbl M3YYEHHs] BEIIECTB M WX MPEBpAllleHUN: MpPOBEACHUE,
HaAOJI0ICHNE U ONHMCAaHUE JIEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIC PEAKIINU
OJIHOATOMHBIX CHHUPTOB (OKUcieHue dTaHoja okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB
(B3aumogelictBue rimiepuna ¢ rugpokcuaom meau(ll)), anpneruzoB (okucieHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u rumpokxcumom meau(ll), B3aumomeicTBue Kpaxmajia ¢ HOJIOM),
MIPOBE/ICHUE MPAKTHUECKONW PadOTHI: CBOMCTBA pACTBOPA YKCYCHOW KHCIIOTHI.

PacuérHble 3aj1a4n.

Boruncnenus no ypaBHEHHIO XUMHUECKON peakuu (Macchl, 00b€Ma, KOJTMYECTBA HCXOIHOTO
BEILIECTBA UJIM MIPOJIYKTA PEAKLIUU 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 MCXOJIHBIX
BELIECTB UM MPOAYKTOB PEAKIIUHN).

A30Tcozlep>1<amne OpPraHN4YCCKHEC COCAUHCHUA.

AMMHOKHUCIIOTHI Kak aM(oTepHbIe OpraHMYecKue coequHeHUs. PU3HUECKUE W XUMHUUYECKHE
CBOICTBA aMHUHOKHCIOT (HAa MpuUMepe TiauirHa). buosornueckoe 3HAYCHHE aAMHUHOKHCIIOT.
IlenTugsl.

benku kak NpHUPOAHBIC BBHICOKOMOJICKYJISIPHBIC coeiuHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTHYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOICTBA OCJKOB: THIPOJM3, JACHATYpaIus,
Ka4eCTBEHHBIC PEaKMy Ha OCJIKH.

3KCH€DHM€HTEL]H)HI)I€ MCETOABI H3VYUYCHHA BCHICCTB U HX HDGBDaHIeHI/If/'II Ha6JIIOI[eHI/Ie nu
OIKUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpAIUs OCIKOB MPH HArpeBaHWHU, [BETHBIC PEAKIIUU
OEJIKOB.

BI)ICOKOMO.]ICKyJ'lﬂpHLIe COCANHCHUSHA

OCHOBHbBIE TIOHSTHSI XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTETICHb IMOJUMEPHU3AIINH, CPEAHSST MOJIEKYJsipHas Macca. OCHOBHBIE METOIbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — NIOJIMMEPU3alUs U IOJIMKOHICHCALKSL.

9KCH€DI/IMCHT8.J'H>HBIG METOJIbl M3YYE€HHS BEIISCTB M HX IIPEBpPAIICHUN: O3HAKOMJICHHE C
o6pa3uaMH IPHUPOAHBIX U UICKYCCTBECHHBLIX BOJIOKOH, IIJIACTMACC, KAYUYYKOB.

MexnpeIMeETHRIE CBSA3H.

Peanuzanms MCKIPECAMETHBIX CBsI3eM npu HU3Yy4YCHUU OpFB.HPI‘-ICCKOfI xumun B 10 kiacce
OCYIICCTBIIACTCA YEPE3 HCIOJB30BAHUEC KakK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOH?ITI/Iﬁ, TaKk U
HOHﬂTHﬁ, ABJIIIOINNUXCA CUCTEMHBIMU JJIA OTACJIBHBIX IMTPEAMETOB CCTCCTBCHHO-HAYYHOI'O ITHUKIJIA.

OO0mre ecTecTBEHHO-HAYYHbIE TMOHSATHUS: SBJICHHE, HAyYHBINA (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaIW3, CHUHTE3, KIacCHU(pUKAIMS, TMEPUOIUIHOCTh, HAOIIOJCHUE, HW3MEpPEHUE, IKCIICPUMEHT,
MOJEJIUPOBAHUE.



dusnka: MaTepus, YHEPrus, Macca, aToM, dJEKTPOH, MOJIEKysa, YHEPreTUYECKU YPOBCHBD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIECTBA, (PU3NUCCKUE BEIWYUHBI M €IMHUIIBI X
HU3MEPEHHUS.

Buonorusi: kinerka, opraHusM, Ouocdepa, oOMEH BeELIECTB B OpraHusMe, (oTocuHTE3,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAeMBbIE, TOTINBO, PECYPCHI.

TexHomorus: IMUIICBBIC TTPOAYKTBI, OCHOBBLI PAllMOHAJIBHOI'O IMUTAHUA, MOIOIIHUE CPCICTBA,
JICKApCTBECHHBIC U KOCMCTHYECCKHUE MperiapaTbl, MaTCprajibl U3 HUCKYCCTBCHHBIX U CHUHTCTUUYCCKHUX
BOJIOKOH.

11 KJTACC

OBLIASA U HEOPTAHUYECKAS XUMUA

TeopeTM'{ecmle OCHOBBI XMMHH

XuMHUECKUH dneMeHT. AToM. Sapo atoma, H30TONBL. DIIEKTPOHHAas  00O0JI0YKa.
DHepreTHYeCKUe YPOBHH, MOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d- snementsl. OcOOCHHOCTH
pacnpesiesieHuss JIEKTPOHOB 0 OpOMTANsM B aroMax 3JIEMEHTOB IEPBBIX UYETBIPEX IMEPHOJOB.
DNeKTpOHHas KOH(UTypalus aTOMOB.

[lepuonnueckuit 3akoH u Ilepuoanyeckas cucreMa XHMHUYECKUX 3JIeMEHTOB [JI.
W. MenneneeBa. CBsa3p mnepuogudeckoro 3akoHa u llepuonnueckoil cHCTEMBI XUMHYECKHX
sanemenToB JI. U. MenneneeBa ¢ cOBpeMEHHOW Teopued CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMS CBOMCTB XMMMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIIOKHBIX BEIIECTB 110
rpynnam u nepuogam. 3HaueHue NepruoNYecKOro 3aKoHa B pa3BUTUH HAyKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBsI3M (KOBaJIGHTHAs
HEeMoJsIpHas W TOJsIpHAas, HOHHAs, MeTalmndeckas). MexaHuU3Mbl 00pa3oBaHHUS KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpPHBIN). BomopomHas cBsi3b. BaneHTHOCTS.
DneKkTpooTpulaTreabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U @aHUOHBI.

BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJIPHOTO CTPOEHHSA. 3aKOH IIOCTOSIHCTBA COCTaBa
BeulecTBa. TUNBl KPUCTAUIMYECKUX PpEHIETOK. 3aBHCHUMOCTh CBOWCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTue o mucnepcHbIX cucreMax. VICTUHHBIE U KOJUJIOMAHBIE pacTBOpbl. MaccoBas J10Jist
BEILIECTBA B pacTBOPE.

KHaCCI/I(I)I/IKaI_II/ISI HCOPTraHNYCCKUX COCI[PIHCHPIfI. HOMGHKJ'IaTypa HCOPTaHNYCCKUX BCUICCTB.
I'eneTrmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K pa3JIMYHBIM KJIaCCaM.



Xumuueckas peaknus. Krmaccudukamus XUMHUYECKMX pPEaKIMd B HEOPTaHMYECKOW U
OpraHMYecKOi XMMHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
OHCPIUU IPU XUMHUYCCKUX PCAKIHAX.

CKopocTh peakuuu, €€ 3aBHCUMOCTh OT pa3nu4HbIX (akTopoB. OOpaTHUMbBIE pPEAKIHU.
Xumnueckoe paBHoBecue. DakToppl, BIUAIOLNIME HA COCTOSHHE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlarense.

Onexkrponutuyeckas aucconuanus. CuibHble W cialble 37MeKTposnuThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KHCIasl, HEHTpalibHAas, IeT0YHasl.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkunu.

DKCIIEpUMEHTAILHBIC METO/IbI M3YUEHUS BEIIECTB U UX MPEBPANICHUN: JEMOHCTPAIUs TaOIUI]
«Ilepuoanyeckas cucrema xumuyeckux sjemeHTOB . M. MeHneneeBa», u3ydeHue MojeieH
KPUCTAJUTMYECKUX PEUIETOK, HaOJII0IeHUE
1 OMHMCAHHWE JEMOHCTPAIIMOHHBIX W JIAOOPATOPHBIX OIBITOB (Pa3joKeHHE MEPOKCHAA BOJIOPOJa B
MPUCYTCTBUU  KaTalu3aTopa, OINPEIEJICHHE Cpelbl PacTBOPOB  BEIIECTB C  TOMOIIBIO
YHHUBEPCAIBHOTO WHIMKATOpa, PEaKklUh HOHHOTO OOMEeHa), MpOBEICHHUE MPAKTHUYECKOH pPabOThI
«BrmsiHAE pa3mMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIIum».

PacuérHble 3a/1a4u.

Pacuértnl 1o YPaBHCHUAM XUMHWYCCKUX peaKL[PIfI, B TOM YHCJIC TCPMOXHUMHUUYCCKUC paC‘léTH,
pvaéTm C UCITIOJIB30BAHUECM ITOHATHA «MacCCOBas J0JId BEHICCTBA».

Heopra}mquKaﬂ XUMUsl

Hewmeransl. [lonoxenne HeMerauios B [leproanyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa u 0COOEHHOCTH CTpO€HUS aTroMoB. @Du3HUeCKUe CBONCTBA HEMETAJIOB.
AnnoTponusi HeMeTaJluIoB (Ha IpuMepe KUCIIopoJia, cepbl, hocdopa u yriepoaa).

XUMUYEeCKHE CBONCTBAa BAKHEHIIMX HEMETAUIOB (TaloreHoB, cephl, a3zoTa, ¢ocdopa,
yriiepojia ¥ KPEeMHUsS) U UX COCTUHEHUN (OKCHIOB, KUCIOPOICOAEPKAIINX KUCIOT, BOJIOPOIHBIX
COETUHEHUIN).

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUN.

Merauel. [lonoxenne meramioB B Ilepuonnueckoi cucTeMe XMMHUYECKUX 3JIEMEHTOB JI.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHS JIIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKHN psAll HanpsKEHUH

MCETAJIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METaUIOB (HATpuUM, Kalud, KaublUd, MAarHuid,
QTFOMUHHN, IMHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue cnocoObl moxydeHus: MeTauioB. [IpruMeHneHne MeTauioB B OBITY U TEXHHKE.



OKCIIepUMEHTAJIbHEIC METOJIBI M3VUCHHS BEIICCTB M X MPEBPAICHUMN: N3Yy4YCHHUE KOJIJICKIHUN
«MeTaiiel u CIIJIaBBI», O6p33HOB HEMCTAJIJIOB, PpCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4, Ha6J'IIO,I[eHI/Ie
U onrucaHuce JACMOHCTPAIIMOHHBIX U na60paT0pH1>1x OIIBITOB (BSaHMOI[efICTBHe rHapoKCHuaa
AJIFOMHUHUA C paCTBOpPAaMH KUCJIIOT U H.ICJ'IO“I@ﬁ, Ka4E€CTBCHHBIC PCAKIIMK HAa KaTUOHBI MeTaJ'IJ'IOB).

PacuéTtHplc 3a1a4m.

Pacuérbl macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUH BEIIECTB, pacu€Thl Macchl (00bEMa, KOIUYECTBA
BELIECTBA) IIPOJYKTOB PEAKIIMH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U )KHU3HD

Ponp xuMuu B 00ECIIEUCHUH IKOJOTUYECKOM, YHEPreTHYeCKOH W MUIIEeBOW 0e30MacHOCTH,
pa3BuTUU MeAuIMHEL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIICCTB M XUMHYECCKUX PEaKIIHi.

Hpe,[[CTaBJ'IeHI/IH 00 06I_HI/IX HAaYYHBIX TPHUHOHUIIAX ITPOMBINIJICHHOI'O IMOJIYUYCHUA Ba)KHEHIIINX
BCIIICCTB.

YenoBek B MHUpPE BCHICCTB W MATCPUAIIOB: Ba)KHEHIIIHE CTPOUTCIIbHBIC MAaTCpHaAJIbI,
KOHCTPYKIOHWOHHBIC MaTCpualibl, KpaCKu, CTCKJIO, KCpaMHKa, MATCpUaJIbl A OSJICKTPOHHKH,
HaHOMAaTCpUaJibl, OPraHU4CCKUC U MUHCPAJIbHBIC y):[06peHH;1.

XuMHsT ¥ 30pOBbE 4YEJIOBEKAa: IpaBUJa MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
IIpaBUIIa 0e30macHOro MCIIOJIb30BaHUs IpernapaToB OBITOBOM XUMHAA

B HOBCGI[HCBHOﬁ JKHU3HHU.

MeXnpeIMETHBIC CBSI3U.

Peanu3zanus MeXINpeaMeTHbIX CBA3€H MpU U3ydyeHUH O0Iel U HeopraHu4eckol Xxumuu B 11
KJIacce OCYIIECTBISIETCS Yepe3 MCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, Tak U
MTOHATUH, ABJIIOIIMXCA CHCTEMHBIMH JUISI OTJEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0mme ecTecCTBEHHO-HAyYHbIC TOHSITHS: HAy4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIM3,
CHUHTE3, Kiaccu(uKamus, TMepPHUOJUYHOCTh, HAONIOJEHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
W3MEpEHHUE, SIBJICHUE.

dusnka: MaTepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, HWOH, H30TOTI,
PaINOAKTUBHOCTh, MOJIEKYJa, IHEPreTUYECKH YpPOBEHBb, BEIIECTBO, TEJO, O0BEM, arperaTHOE

COCTOAHHUEC BCIICCTBA, (I)I/I3I/I‘ICCKI/IG BCJIMYMHBI U €ANHUIBI UX U3MCPCHUA, CKOPOCTh.

buonorus: KJICTKA, OpraHu3sM, 3KOCUCTEMaA, 61/100(1)epa, Makpo- W MHKPOIJICMCHTHI,
BUTaMHHBI, oOMeH BCIICCTB B OpraHu3Me.

I'eorpacdus: MuHepasbl, FOpHbIE IOPOJIbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

Texmomorusi: XuMHIecKas MPOMBIINIIICHHOCTh, MCTALTYPrus, NpoOu3BOACTBO CTPOUTCIBbHBIX
MaTrcpuraioB, CEIIbCKOXO03ICTBEHHOE IMPONU3BOACTBO, MNUIICBasa MMPOMBIINIJICHHOCTD,



(bapMaI_[eBTI/I‘-ICCKaH OPOMBIINIJICHHOCTD, IMTPOU3BOACTBO KOCMCTHYCCKUX IIPLIIApaToOB, IPOU3BOIACTBO
KOHCTPYKIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIJICHHOCTh, HAHOTEXHOJIOT'H.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHNA [TPOIT'PAMMEBI 110 XUMHWN HA FA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3yibTaTaM OCBOCHHUsS OOYYAIOIIMMUCS MPOTPaMM
cpeaHero oémero o0Opa3oBaHUs (JIMYHOCTHBIM, METalpeIMETHBIM M TpeaMeTHbIM). HaydHo-
METOJIMYCCKOM OCHOBOH Uil Pa3paldOTKH IUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHUS IIPOTpamMm
CpeIHero 00IIero 00pa3oBaHusl SBISETCS CUCTEMHO-CSITEIBHOCTHBIH MOIXO/I.

B cooTrBercTBUHM C CHCTEMHO-ACATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHMSI MPEAMETa «XHUMHUS» Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHMsI BBIACICHBI
CIEAYIOLIME COCTABIISIOLINE:

OCO3HAaHHUC O6y‘IaIOH_[I/IMI/IC$I pOCCHfICKOfI FpaH(HaHCKOﬁ HICHTHUYHOCTH — I'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

HaJIn4yue MOTHBAIlUU K 06y‘ICHI/IIO;

LIEJICHAMPABICHHOE DPAa3BUTHE BHYTPEHHUX YOSXKIEHMH JIMYHOCTH HA OCHOBE KIIHOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINN 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIMMHU  [EIOCTHOM CHCTEME XHMHUYECKOTO
o0Opa3zoBaHMUs;

HaJINYHUEC IPaBOCO3HAHUA 9KOJIOTHYECKOMN KYJIbTYPbI U CIIOCOOHOCTH CTaBUTh ECJIn U CTPOUTDH
JKHU3HCHHBIC ITJIaHBI.

JImaHOCTHEIE PE3YIbTAaThl OCBOCHUSA IPEAMETA «XUMHUS JOCTUTAOTCA B €IMHCTBEC y‘IG6H0ﬁ n
BOCITUTATEIbHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TYMAHHUCTUYCCKUMHU, COUHHUOKYIIBTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMU I[ECHHOCTAMU MW HIACAIaMU pOCCHP'ICKOFO TpaXXJ1aHCKOTI'O O6H.[CCTB3,
IPUHATBIMU B O6H.[CCTBC HOpMaMH W IpaBUJIaMU IMOBCIACHUA, CHOCO6CTBYIOH_II/IMI/I nmponeccam
CaMOITO3HAaHUsA, CaMOpPa3BUTHUA U HPAaBCTBCHHOI'O CTAHOBJICHUS JINYHOCTHU o6yqa}omnxcs{.

JIM4HOCTHBIE PE3YNbTAaThl OCBOCHHUS TpeaMeTa «XHMHS» OTpaxaroT cHOpMHUPOBAHHOCTH
OTIBITA TMIO3HABATEIHHON U IPAKTHYECKOM JAEITETbHOCTH 00YUAIONIUXCS 110 peaTn3aliy MPUHSITHIX B
o0I1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:



1) rpakaaHCKOro BOCIIMTAHUS:

OCO3HaHMS OOYYAIOUIMMHUCS CBOMX KOHCTUTYIMOHHBIX TpPaB M OOS3aHHOCTEH, YBaKECHHS K
3aKOHY M IIPaBONOPSAKY;

OpeACTaBICHUA O COHUAJIBHBIX HOPMAaxX MW IIpaBUJIaX MECKIMYHOCTHBIX OTHONIICHUU B
KOJIJICKTUBE,

TOTOBHOCTA K COBMECTHOM TBOpquKOfI JACATCIIbBHOCTU IIPpU CO3OaHUU y‘Ie6HHX IIPOCKTOB,
pemicHuN y‘-Ie6HBIX 1 IO3HABATCJIbHBIX 3a41a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CMOCOOHOCTH MOHMMAaTh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY M apryMEHTBl JAPYTHX
IIPY aHAJIU3€ Pa3IMYHbIX BUJOB YyUE€OHOH NesATeIbHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYyYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUU;

YBa)KEHHUS K IIPOLIECCY TBOPYECTBA B 00JACTH TEOPUHU U MPAKTUUECKOTO MPUMEHEHUSI XUMUU,
OCO3HAHUS TOTO, YTO AOCTH)KCHUS HAYKU €CTh Pe3yJbTaT AJIUTEIbHBIX HAOIIOACHHIA, KPOIOTIUBBIX

OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpYydad yLIéHI)IX " IIPAaKTUKOB;

HHTECPCCAa U NTO3HABATCIIbHBIX MOTHUBOB B IMOJIYYCHHUU U IMOCJICAYIOIICM aHAIU3€C I/IH(I)OpMaIII/II/I
0 NCPCAOBBIX JOCTUIKCHUAX COBpeMeHHOﬁ OTCUYECCTBCHHOM XUMHUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH  OIICHMBATh  CHUTYyallMM, CBSI3aHHBIE C  XMUMHYECKUMHU  SIBIICHUSIMH,
W TPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTUPYSICh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI H

LICHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBCACHHUEC U TIOCTYIIKU CBOHUX TOBapI/IH_[eﬁ C HO3PILIPII>1
HPAaBCTBCHHLIX U IIPAaBOBBIX HOPM U OCO3HAHHE HOCJ'IC)ICTBI/II\/II OTUX IMOCTYIIKOB;

4) hopMUpOBaHUS KYJIbTYPbI 3/10POBbI:

MOHMMAaHMs 1IEHHOCTeM 370poBoro u 0Oe3omacHOro oOpasza JKU3HHU, HEOOXOJUMOCTU
OTBETCTBCHHOI'O OTHOLIICHUS K CO6CTBCHHOMy (1)I/I3I/I‘~I€CKOMy U ICUXUYCCKOMY 310POBBIO;

coOJroIeHnsT TIpaBUJI 0€30MacHOTO OOpAIIeHHsI ¢ BEIIECTBAMHU B OBITY, MTOBCETHEBHOM KU3HU
U B TPYIOBOI IeATEIHHOCTH;

MOHUMAaHMSI [IEHHOCTHU MPaBUJI MHIAMBHYaTbHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MOBEICHHS
B CUTyalUsIX, YIPOXKAOIINX 3I0POBbI0 U )KU3HHU JHOJEH;

OCO3HaHHUsS TMOCJIEJCTBUI M HENpPUATUS BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs aTKOros,
HapKOTHUKOB, KYpPEHHUS);



5) Tpy10BOr0 BOCIIMTAHUS:

KOMMyHI/IKaTI/IBHOI\/JI KOMIICTCHTHOCTHU B y‘IGGHO-HCCHGI{OBaTCHLCKOﬁ JACATCIIBHOCTH,
O6H.[€CTBCHHO HOJ'IC?:HOﬁ, TBOpquKOfI " JpYyrux BUAax ACATCIbHOCTHU,

YCTaHOBKM Ha AKTHBHOC Y4YaCTHC B PCIICHHM IIPAKTUYCCKHUX 3aJdad COIMaNBLHOMN
HaITpaBJICHHOCTHU (B PaMKax CBOCTO KJjilacca, I_HKOJ'IBI);

HHTEPECA K IIPAKTUICCKOMY U3YUYCHHIO HpO(b@CCI/Iﬁ pas3siindHoro poaa, B TOM YUCJIC HA OCHOBC
MMPUMCHCHUSA MPCIAMCETHBIX 3HAHUH 110 XHUMHU,

YBAXKEHUS K TPYAY, JIIOASM TPyAa U pe3ysibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHYaTbHOW TPAECKTOpUU OOpazoBaHUsl, Oymymieit
npodeccuu u peanu3alnii COOCTBECHHBIX KXHU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) IKOJIOrHYECKOT0 BOCIIUTAHHUSI:

AKOJIOTUYECKHU I1€JIECOO0PA3HOT0 OTHOIIEHHSI K TPUPOJC, KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HU Ha 3emie;

MOHUMAaHUS TJ100aJIbHOIO XapakTepa SKOJIOTMYCCKUX HpO6JI€M, BIIMSIHUA 3KOHOMHUYCCKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUsA HCO6XOIII/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/DKCHI/Iﬁ XUMHU JIs1 PCUICHUS BOIIPOCOB
PanroOHaJIbHOI'O ITPUPOAO0IIOJIB30BAHUS;

AKTUBHOI'O HEMPUATHS [EHUCTBHUM, INPUHOCALIMX Bpel OKpYXKarolled IPUPOJHON cpene,
YMEHHSI TPOTHO3UPOBATH HEOJArONPUATHBIE SKOJIOTMUYECKHE MOCIEACTBUS IMPEeANPUHUMAEMbIX
JNEUCTBUN U MIPEAOTBPALIATh UX;

HaJIMYUA pPa3BUTOTO OSKOJOIMYCCKOTO  MBIIIJICHUA, AKOJIOTHYECKOM KYJbTYpPbI, OIIbITa
ACATCIIBHOCTHU AKOJIOTHYECKOM HAITPpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHCA nMH B
HO3HaBaTeHI>HOI\/'I, KOMMYHHKaTHBHOﬁ U COIMAJIbLHOMI IIPAaKTUKE, CIIOCOOHOCTU H YMCHHSA aKTHBHO
MMPOTUBOCTOATH UACOJIOTUHN XCMO(i)O6I/II/I;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILLECTBEHHON MPaKTUKU;

MOHUMAaHMs CHeUUuPUKH XMMHU KaK HayKd, OCO3HaHusi e€ poiau B (popmMHpOBaHUU
paIMOHaIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO TMPEACTaBIEHUS 00 OKpYy)KarolleM
MHUpE KaK O €IMHCTBE IIPUPOABI U YEJIOBEKA, B IIO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEN U PEILICHUU
po0GJIeM COXpaHEeHUsI TPUPOTHOIO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHUH [IJII COBPEMEHHOM ITUBUIM3AIMH: B €6
T'YMaHUCTUYECKOW HAMpaBICHHOCTH M BAXHOW POJIM B CO3JIaHUM HOBOW 0a3bl MaTepHalbHOM



KYJIBTYpPBI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTUS YETIOBEUECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICUeHUN
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KU3HH KaXKIOTO YWieHa OOIIECTBa;

€CTECTBEHHO-HAy4YHOM TI'PAaMOTHOCTH: IIOHMMAaHHUs  CYIIHOCTH  METOJOB  ITO3HAHMA,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIY4aeMble 3HAHMS AJIS
aHaJIn3a U OObSCHEHNUS SBJICHUN OKPY)KAIOIIEr0 MUpA U IPOUCXOASIIUX B HEM U3MEHEHUH, YMEHUS
7ienaTb 00OCHOBAHHbIE 3aKJIIOUEHHsI HA OCHOBE HAyYHBIX (PaKTOB M MMEIOLIMXCS JAHHBIX C LIEJIbI0
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCII0Ib30BaTh XUMHUYECKHUE 3HAHUS JJId pCHICHUSA Hp06HeM B
PCAIBbHBIX JKU3HCHHBIX CUTYyalUAX;

HHTCPCCA K IMO3HAHUTIO U HCCIIeI0BaTEIbCKOM JACATCIIbHOCTH,

TOTOBHOCTH W CHOCOOHOCTH K HENpPEpbIBHOMY 00pa3oBaHHI0O MU €aMOOOpa30BaHUIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax mpodecCHOoHaATbHON AeITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YIeOHOTO mpeaMeTa « XUMHES» Ha YPOBHE CPEITHETO
o01mero o0pa3oBaHus BKIFOYAKOT:

3HaYMMble IS (POPMUPOBAHUS MHPOBO33PEHHSI OOYYAIOUIMXCS MEKIUCHUIUIMHAPHBIC
(MexnpeaMeTHbIe) OOIIEeHayYHbIC TOHATHUS, OTPAKAIOLINE 1IEIOCTHOCTh HAYYHOH KapTUHBI MUpa U
CHEelU(pUKY METOJ0B IO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEprus, sBIEHHE, IMPOLECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U IpYTHe);

YHUBEpCaJbHbIe YueOHbIe JeHCTBUA (IT03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYJSATUBHBIE),
obecrieunBarone (GopmMupoBaHue (HYHKIMOHAIBHOW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIIUH
00yJaronuxcs;

CIIOCOOHOCTh oOyyaroluxcss  HCIHOJIb30BaTh OCBOCHHBIE  MEKJIMCLHHUILUIMHAPHEIE,
MHUpPOBO33PDEHUYECKHE 3HAHUS W YHHBEpCaJbHble YueOHble JEHCTBHS B I03HABaTEIbHOH U
COLIMAJIBHOM ITPAKTHKE.

MeTaHpeﬂMeTHHe PE3YIBTATEI  OTPAXAKOT  OBJIAJCHHUEC  YHHUBCPCAIIbBHBIMU y‘-Ie6HI>IMI/I
IMO3HaBaTCJIbHBIMHU, KOMMYHUKATHUBHBIMU U PETYJIATUBHBIMHA HeﬁCTBI/IHMH.

OBnaneHne YHuBEpCaJdbHbBIMHA y'-[@ﬁHLIMI/I NMO3HABATEJbHBIMHU I€HCTBUSIMM:

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:



CaMOCTOSITENIbHO  (POPMYIMpPOBAaTH M aKTyalIM3UPOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OIMPCACIIAThL LCIIHM ACATCIbHOCTHU, 3aJaBas IIapaMCTpPbl M KPUTCPUHU HX JOCTHUIKCHMHA,
COOTHOCHUTDB PE3YJIbTAThI ACATCIBbHOCTH C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BATh IIPpU OCBOCHUU 3HAHUI HpI/IéMBI JIOTHYCCKOI'O MBIIJICHUA — BbIICIATH
XapaKTCPHBIC IIpHU3HAKA MMOHATUN u YCTaHAaBJIMBATb ux B3anMOCBA3b, HCIIOJIB30BaTh
COOTBCTCTBYIOIIUE ITOHATUSA TJIA 00BACHEHHUS OTACIBbHBIX (baKTOB n HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHUSA U KPUTCPHUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKHNX peaKHHﬁ;
YCTaHaBJIMBATh NPUYNHHO-CJICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTD JIOTHYECKHE PACCYKICHUs (MHIAYKTHUBHBIC, JCAYKTHUBHBIC, 10 aHAJIOTHH), BBISABIIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHUS B PACCMATPUBAECMBIX SIBICHHUSAX, (OPMYIMPOBATH BBIBOILI H
3aKJIIOUCHUS;

IIPUMEHSTh B IPOLECCE MO3HAHUS, HCIIOJIb3yEMblE B XMMHHM CHMBOJMYECKHE (3HAKOBBIE)
MOJIeJIU, MPeoOpa3oBbIBaTh MOJICIIBHBIE MPEICTaBICHUS — XMMUYECKUH 3HAK (CMMBOJI) 3JIEMEHTA,
XuMu4eckas (opMyna, ypaBHEHHE XUMHUECKOW pEaKIMU — TPH pEIIeHUH Yy4eOHBIX
[I03HABATEIIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh HAa3BAHHBIC MOJEIBHBIC IIPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IIPU3HAKOB U3Y4AEMbIX BEIIECTB U XUMUYECKUX PEAKLUN.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:
BJIaZICTb OCHOBAMHU METOJJ0B HAYUYHOTI'O IMO3HAHHW BEIIECTB U XUMHWYCCKUX peaKHHfI;

q)OpMy.HI/IpOBaTb oeian MW 3aga4u HCCICAOBAHHA, HMCIIOJB30BaTb IIOCTAaBJICHHBIC H
CaMOCTOSATECIIbHO C(l)OpMy.]'H/IpOBaHHBIG BOITPOCHI B KAYECTBEC MHCTPYMCHTA MMO3HAHUSA W OCHOBBI JJIA
(bOpMI/IpOBaHI/IH TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)KHCHHﬁ;

BNIQJIETh HABBIKAMH CAMOCTOATEIHHOTO TIUIAHMPOBAHHUS M MPOBEACHUS YYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAONIONATh 32 XOJOM MpPOIEcCa, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3ynabTaT, G(opMynupoBaTh OOOOIIEHHUS ¥ BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HWCCIIEOBAHUS, COCTABJIATH OOOCHOBAHHBIA OTYET O TPOJEIAHHOU
pabore;

npno6peTaTL OIIBIT y‘IeHH‘IeCKOﬁ HUCCIIeN0BATEIbCKON U HpOGKTHOfI ACATCIIBHOCTH,
IPOABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIbBHOMY TIOUCKY MCETOJOB PCIICHUA
MPAKTUYCCKUX 3aJa4, MIPUMCHCHUIO PA3JIMIYHBIX MCTOAOB IMO3HAHUA.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHLCS B PA3NUYHBIX HCTOUYHUKAX MH(OpMalMU (HaydyHO-TIOMYJIIpHAs JTUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CHpaBOYHBIE IOCOOMs, pecypchl VHTepHeTra), aHaIM3HpPOBAThH
MH(OPMALIMIO Pa3IUYHBIX BUAOB M (QOPM NPEICTABICHUSA, KPUTUYECKH OILIEHHWBATh €&
JIOCTOBEPHOCTB U HEITPOTUBOPEYUBOCTb;



dbopmMynupoBaTh 3ampochl M TPUMEHSTh PAa3JIMYHBIE METOJbl TMPU TIOMCKE U O0TOOpe
nH(popMauu, HeOOXOAMMOMN ISl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPEIeIEHHOTO TUTIA;

ano6peTaTb OIIBIT HCIIOJB30BaHUA I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PAa3JIMIHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpPEACTaBICHUS HHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BAaTh HAYYHBIH SI3bIK B Ka4yeCTBE CpEICTBa MpH paboTe ¢ XUMHUYECKOH
uH(opMarmeil: TPUMEHATh MEKIIPEIMETHbIC ((U3NYECKHE U MATEMAaTHUECKUE) 3HAKA U CUMBOJIbI,
bopmyibl, a0OpeBHATYpbl, HOMEHKIATYPY;

HCIIOJIb30BaTh " Hp606pa30BLIBaTB 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

OBjaaenue YuuB€EpCaJdbHBIMU KOMMYHUKATUBHBIMHA JeliCTBUAMM:

3aJaBaTh ~ BONPOCHl IO  CYIIECTBY  OOCY)XIaeMoOd TeMbl B XOJe  /JAMaiora
W/WIM  JUCKYCCHUW, BBICKA3bIBATh WACH, (OPMYIUPOBATH CBOHM MPEIJIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIMEl pEe3yJIbTaTOB I03HABATECILHOW JICATEIBHOCTH, IOJYyYCHHBIX
CaMOCTOSITEITLHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBITOJIHEHUH XHMHUYECKOTO YKCIIEPUMEHTA,
MPAKTUYECKOH Pa0OTHI MO HMCCICIOBAHUIO CBOWMCTB M3YyYaeMbIX BEIIECTB, PeaM3allid Y4eOHOTO
MPOEKTa 5 hopMyIUpOBaTH BBIBOJIBI
0 pe3yJibTaTaM MPOBEACHHBIX MCCIICOBAHUHN IyTEM COTJIACOBAHUS TIO3HUIIUN B X0JI€ 00CYKICHUS
1 00MeHAa MHEHHSIMU.

OsgilaieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO IUJIAHUPOBAaTh U OCYIIECTBISATH CBOIO I103HABATENIbHYIO JESATEIbHOCTD,
ompezaensis €€ LEIU W 3aJayd, KOHTPOJMPOBATH M IO Mepe HEOoOXOIUMOCTH KOPPEKTUPOBATH
Ipe/UlaraeéMplii  aJrOpUTM JEHCTBUM NpHU BBINOJHEHHHM YYEOHBIX M HMCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3(PPEeKTUBHBIN COCOO X pEIIeHUs C YYETOM IOTYYEHHs] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUUYECKUX PEAKLUsX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpaxaroT:
c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O XUMHYECKON COCTaBISIONICH €CTeCTBEHHO-HAYYHOU

KapTUHBI MHpPaA, POJIM XHMHHU B ITO3HAHUU SIBJIICHHI npupoanl, B CbOpMI/IpOBaHI/II/I MBIIUJICHUS U
KYJIbTYpPbl JIMYHOCTH, eé (byHKHHOHaHLHOﬁ I'paMOTHOCTH, HCO6XOI[PIMOI>1 IJie pCUICHUSA



MPAKTUYECKUX 3a/lad M DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOINEHUS K CBOEMY 3J0POBBIO U
MPUPOAHOM Cperie;

BJIAJICHUE CHCTEMOM XMMHUYECKHX 3HAHHMH, KOTOPasi BKIIIOYAET: OCHOBOIIOJIATAIOIINe OHATHS
(XMMHYECKUI  DJIEMEHT, aToM, »JJEeKTpOHHAas 000JI0Yka aToMa, MOJEKYla, BaJeHTHOCTH,
ANIEKTPOOTPULIATEIBHOCTh, ~XMMHUYECKasl CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaIéHHast), MoJib, MOJIIDHAs Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBIN CKeneT, (PyHKIMOHAIbHAS
rpymIa, paauKai, H30MepHsi, U30MEPbl, TOMOJIOTHYECKUH Psijl, TOMOJIOTH, YTIICBOAOPOIbI, KUCIOPO.
U a30TCOJIEpKAIINE COETUHEHHSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS); TEOPUH U 3aKOHBI (TEOpHsl CTPOCHHUS opraHmdeckux BemectB A. M. Bytieposa,
3aKOH COXPAHEHUS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3BIK XHMUHU;
MHPOBO33pPEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHMMAHHS NPUYMHHOCTH M CHUCTEMHOCTH
XMMHAYECKUX SIBJICHUH, (AKTOIOTHYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, NOJIYYCHHH U
0€301acHOM HCIIOJIB30BAHUM BKHEHIINX OPraHMYECKHX BEHIECTB B OBITY M MPAaKTHYECKON
JEATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISTh XapaKTEPHbIC MPU3HAKU TOHATHH, YCTaHABIMBATH MX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IIOHATUSA IPH ONMCAHUM COCTaBa, CTPOCHUA M
IIPEBPALICHUI OPraHNYECKUX COCIUMHEHUM;

C(OPMHUPOBAHHOCT YMEHHH HCHOJIb30BATh XUMHUECKYIO CHUMBOJMKY [UIl COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOH) (OPMYIT OpPraHMYECKUX BEHIECTB U
YPAaBHEHUI XMMHUYECKUX PEAKIUI, N3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OPraHMYECKHX BEIIECTB IS
WJUTFOCTPALIMY MX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMECHHH YyCTAHABIMBATh MPUHAIIC)KHOCTh W3YYCHHBIX OPTaHHUYECKUX
BEIIECTB [0 WX COCTAaBY M CTPOCHUIO K OINPEICIEHHOMY KJIacCy/TpyIie COCIMHEHUH
(YrIieBoOpOIbI, KUCIOPOI U a30TCOACPIKANINE COSAMHCHHMSI, BRICOKOMOJICKYJISIPHBIC COCIMHCHUS),
JnaBaTh WM Ha3BaHusl 1o cuctemarnueckoir Homenkinarype (IUPAC), a Takxke mNpUBOIUTH
TPUBHAIBHBIC HAa3BaHUS OTJEIHHBIX OPTaHWYCCKUX BEIISCTB (ITHUJICH, MPOIMIICH, AaIlleTUJICH,
STUJICHTIIMKOJIb, TIHIEPUH, (GeHOI, (opMaNbIeril, aleTalbIeTu/l, MypaBbUHasl KUCIOTa, YKCYCHas
KHCIIOTa, OJICMHOBAsE KHUCJIOTA, CTEAPWHOBAS KHCJIOTA, TIIFOK03a, PPYKTO3a, Kpaxmall, IeJUTFI03a,
TJIMIIFH),

C(l)OpMI/IpOBaHHOCTB YMCHUA ONPEACIIATb BHU/BI XUMHYECKOM CBS3U B OpTraHUYCCKUX
COCANHCHUAX (O)II/IHapHLIe n KpaTHBIC);

chOpPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH TIOJOKEHUS TEOPHH CTPOEHUS OPraHUYECKUX
BemectB A. M. bytiepoBa st 0OBsSICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOEHUE, PUINIECKUE U XUMUUYECKUE
CBOMCTBA THMHYHBIX MPEACTABUTEICH PA3IMYHBIX KIACCOB OPTaHMUYECKUX BEUIECTB (METaH, JTaH,
STUJICH, TPOIMWJIEH, ameTwieH, Oyraauen-1,3, merunOyramueH-1,3, OeH30J, METaHO], AITaHOI,
ATUJICHTJIUKOJb, TIUIEPUH, (EHOI, aleTalbIeTu]l, MypaBbUHas M YKCYCHas KHCIOTHI, TTIOKO3a,
Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHAsT KUCIIOTa), WJUTFOCTPUPOBATH T€HETHYECKYIO CBSI3b MEXITY
HUMHU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKIMHA C HCIOIb30BAHHEM CTPYKTYPHBIX

bopmyir;



cOpPMUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh NCTOYHUKHU YTIEBOJOPOJHOTO CHIPbs (HE(]TH,
NPUPOIHBIN Ta3, Yroiib), CHOCOOBI MX MNepepabOTKM M NPAKTHYECKOEe NPHMEHEHHE IMPOIYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTH YMEHUI MPOBOAUTH BHIYUCICHUS MO XMMUYECKUM ypaBHEHHUSM (MacCHI,
00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA MJIM MPOAYKTA PeaKkIMK 0 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WIN IPOAYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMOW 3HAHHI 00 OCHOBHBIX METOAAX HAy4YHOTO
MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MTPU U3YyYCHUH BEIIECTB U XUMUUECKHX sIBJICHUH (HaOII01eHue,
MU3MEPEHHE, SKCIEPUMEHT, MOJACIIUPOBAHNE), UCIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
NPUHATHUST PELICHU B KOHKPETHBIX >KM3HEHHBIX CUTYallUMsX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHEM;

c(hOpPMUPOBAHHOCTh YMEHHI COONIOAATh TpPaBHUJIA IOJIB30BAHHUS XHUMHYECKOW MOCYAOW H
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBHiia OOpAIIEHHUsS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh yMEHUW IJIAHUPOBATh U BBITIOJNHATH XHUMHUYSCKAW OSKCIICPUMEHT
(mpeBpallleHusi OPraHUYECKUX BEIIECTB MPU HArpeBaHHUM, IMOJIyY€HUE JTUJICHA U U3YyUEHHUE ero
CBOMCTB, KQU€CTBEHHBIC PEAKIIMM OPTraHMYECKUX BEIIECTB, JCHATYpaIusl OCIKOB MPU HArpeBaHUH,
[[BETHBIE PEAKIIMHU OEJNKOB) B COOTBETCTBUU C MPaBUIIAMU TEXHUKH OE30MACHOCTH MpH oOpalieHun
C BeIIeCTBAaMH U JIaOOpaTOPHBIM OOOPYIOBAaHUEM, MPEJCTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OopME 3alKcH ypaBHEHUH COOTBETCTBYIONIMX peakuuii u (QopMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIM3UPOBATH XUMHUYECKYI0 HWH(OPMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBOi nH(pOpMaluu, UHTepHET U ApYyrux);

c(OpPMUPOBAHHOCTh YMEHHMM coOOJI0OJaTh MpaBWJa 3KOJOTHYECKH  11€1ecoo0pa3Horo
MOBEACHUA B OBITY M TPYIOBOM JEATEIHHOCTH B LENSAX COXPAaHEHUS CBOETO 370POBBS U
OKpY’KaloIel TPUPOTHOM Cpenbl, O0CO3HABATh OMACHOCTh BO3JCUCTBUS HA YKUBBIE OPTraHU3MBI
onpee’aEHHBIX OPraHMYECKUX BEIECTB, TOHUMAas cMbIch nokazarens 1K, noscHaTe Ha npumepax
CIOCOOBI YMEHBIIICHUSI ¥ PEJOTBPAILICHUS KX BPETHOTO BO3/ICHCTBHS HA OPTAaHU3M YEJIOBEKa;

JUIA 06y11a}01111/1xcs[ C OIrpaHUYCHHBIMHU BO3MOKHOCTAMH 310POBbA: YMCHHUC IPHUMCHATH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMMO3HAHUA BCHICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUIS CIIENBIX U CIA0OBUASIIMX OOYy4aroIMXCs: YMEHHE HCIOJIb30BaTh pelbeHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins 1u1st 3anucu Xumuueckux Gopmyt.

11 KJIACC
[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

C(bOpMI/IpOBaHHOCTB HpeHCTaBHCHHﬁI 0 XMMHYECKOM COCTaBJ'ISIIOIJ_Ieﬁ CCTCCTBCHHO-H&y‘-IHOﬁ
KapTUHBI MHpPaA, POJIM XHUMHHU B ITO3HAHWUH SIBIICHHI Inpupoasl, B (bOpMI/IpOBaHI/II/I MBIIIJICHUA U



KyJIbTypbl JUYHOCTH, €& (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW JJsi peUIeHHUs
MPAKTUYECKUX 3a/ad M D3KOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 30POBBIO U
MIPUPOIHOM CpEJE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpas BKJIKOYACT: OCHOBOIOJIATAIOUINE TTOHITHS
(XMMHYECKHUI 3JIEMEHT, aTOM, HU30TOIl, S-, P-, d- 3JICKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYIIa,
MOJIb, MOJIIPHBIA 00BEM, BAJICHTHOCTH, O3JCKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), KPHUCTAIMYECKast
pemérka,  TUNBI  XMMHUYECKMX  pEaklUMil,  pacTBOpP,  AJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
AJIEKTPOJUTHYECKAS JUCCOIMALINS, OKUCIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XMMHUYECKON peaKInu,
XUMHUYECKOE pPABHOBECHE); TEOPUU M 3aKOHBI (TEOPHS DJIEKTPOIMTHUUYECKOW JTUCCOIMAIUH,
nepuoanueckuii 3akoH . . MenaeneeBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpPEeBpalICHUs] SHEPTUU MPU XUMUYECKUX PEAKLMsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XHMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICIKAILME B OCHOBE MOHUMAHUS TPUUYMHHOCTUA U CUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (aKTOIIOTUYECKUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IOJNYyYCHUU U
0€30IaCHOM HCIIOJIb30BAHMM BAXKHEHUIIUX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NeATEIIbHOCTH YCIOBEKa,

c(hOPMUPOBAHHOCTh YMEHUH BBISBIISATh XapaKTEPHBIC MPU3HAKH MOHITHHA, YCTAHABIMBATH UX
B3aMMOCBS3b, UCIIOIH30BATh COOTBETCTBYIONINE TOHATHUS MPU OMMCAHUM HEOPTAaHUYECKUX BEIECTB
U UX MIPEeBpaLICHHI;

C(OPMHPOBAHHOCT YMEHHH HCHOJIb30BATh XUMHUECKYIO CHUMBOJMKY [UIl COCTaBJICHUS
(dbopMyI T BEIIECTB U yPaBHEHUH XUMHUECKUX pEaKIuii, cuctematnaeckyro HomeHkinarypy (IUPAC)
U TPUBUAJIbHbIE HA3BaHMS OT/EIbHBIX HEOPIaHMYECKUX BEILECTB (YrapHbIN Ia3, YIJeKUCIbIH ras,
aMMHaK, raiéHasi U3BecTh, HeraléHas U3BecTb, IUThEBAs COJia, IUPUT U JPYyTHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEIEIsATh BAICHTHOCTh M CTETICHb OKHCICHHS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUSX Pa3jIMYHOI'O COCTaBa, BUJ XMMUYECKOH CBsA3M (KOBaJIEHTHAs, UOHHAs,
METaJIJINYecKasi, BOJOPOJHAsA) B COEAMHEHUSAX, THUI KPUCTAUIMYECKOM PpEmETKHM KOHKPETHOIO
BelleCcTBA (aTOMHas, MOJEKYJspHas, HOHHas, MeTaJUIMYecKas), XapakTep Cpeasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCANHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIJICKHOCTh HEOPTaHUYECKUX BEIIECTB 110
X COCTaBy K OIpeNeIEHHOMY KiacCy/TpylIe COeIWHEHUN (TpOCTble BEIIeCTBA — METaJIbl U
HEMETAaIJIbl, OKCH/IbI, OCHOBAHMSI, KUCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COTIH);

c(OPMHPOBAHHOCTh YMEHUIN PACKPBIBATh CMBICH Mepuoaunueckoro 3akoHa Jl. 1. MenneneeBa
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BICHUTENbHYIO U IPOTHOCTUUYECKYIO () YHKIUY;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX
sanemeHToB 1—4 nepuonos Ilepuoauyeckoit cucrembl xumuyeckux siaemeHtoB Jl. Y. Menneneena,
UCTIOJB3Yysl TIOHATHUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPIETUUECCKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMUMHUYECKHX JJIEMEHTOB W UX COCIMHEHUU MO MEpUoaam U
rpynnam [lepuoauyueckoit cucremsl XxuMuieckux 3iueMeHToB J[. . Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHCHIBATH) OOIIHE XUMHUYECKUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJACCOB, MOATBEPKAATh CYIIECTBOBAHME TIE€HETHYECKOM
CBSI3M MEXKJy HEOPraHMYECKHMM BEMIECTBAMU C IIOMOLIBIO YPAaBHEHHUNM COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIINI;



c(OpPMUPOBAHHOCTh YMEHHUS KJIacCU(DUIUPOBATh XHWMUYECKHE PEAKIHH IO Pa3IU4YHbIM
MpU3HaKaM (YUCIIy U COCTaBY pPearupyroux BENIeCTB, TEIIOBOMY 3(DeKTy peakiuu, N3MEHEHU O
CTETEHEH OKUCIICHUS 3JIEMEHTOB, OOpPAaTUMOCTH PEAKIIMU, YIACTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTABJIATH YPAaBHEHMS PEaKIMi pa3iIM4YHBIX TUIIOB, MOJIHBIC U
COKpalIEHHbIE YpaBHEHHS peaklUuid HMOHHOTO OOMEHa, Y4YUThIBAas YCIIOBUS, NMPU KOTOPBIX OSTH
peakuuy UayT 10 KOHLA;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIIUU, MMOATBEPIKAAFOIINE KAUSCTBEHHBI COCTAB
Pa3IMYHBIX HEOPraHMYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIME B
BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHM pPACKpPbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuii HOCPEACTBOM COCTABICHHSI AJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

c(hOPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOW PEAKIUH OT
pas3nuuHbIX (HAKTOPOB; XapakTep CMEIICHHs XHUMHYECKOro paBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zeicTeus (npuniui Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE IMPOLECCHI, JEeKaIIUe B OCHOBE
MPOMBIIIICHHOTO TIOJYYE€HUS CEPHOM KHUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npejacTaBieHuii 00 OOIMX Hay4YHBIX MPUHIUMNAX M SKOJOTHYECKHX MpodiIeMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUH TIPOBOJIUTH BEIYHUCIICHUS C HCIIOJIb30BAHUEM MTOHSITHSI «MacCOBasI
JI0JISl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUHN Ta30B MPU XMMHUYECKUX PEAKIUIX, MACChI
BEIIECTBA WK 00BEMA Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MM 00BEMY OJTHOTO M3
YUYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOrO 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXpPaHEHUS
MacChl BEIIECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUN COOIIOJATh MpaBHJIa TOJIb30BAHUS XUMHUYECKOW TOCYI0M U
1abopaTopHBIM 000PYIOBaHHEM, a TaKXKe MpaBUiia OOpAIIEHHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN MJAHUPOBATh U BBIIOJHATH XUMHUYECKHH SKCHEPUMEHT
(paznokeHue Mepokcuaa BOAOPOJa B MPUCYTCTBUU KaTalIW3aTopa, ONpeAeSIEeHUE Cpeibl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIHLHOIO MHAMKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON pPeaKIiK, peakllui HOHHOTO0 0OMEHa, KaueCTBEHHbIE Peakuu Ha cylbdat-, kapOoHaT-
U XJIOPHUJI-aHUOHBI, Ha KaTHOH aMMOHHs, PEIICHHE >SKCIEPUMEHTAJIBHBIX 3aJad II0 TeMam
«Metamnel» u «Hemeramib») B COOTBETCTBUM C TNpPaBUJIAMH TEXHUKH O€30IaCHOCTH TIpU
oOpalleHnu ¢ BeIHIeCTBaMH M JIaOOpaTOPHBIM 00OpYJIOBaHHUEM, TPEACTABIATh PE3yIbTATHI
XUMHUYECKOr0 JKCIIEpUMEHTa B (opMe 3aluCH YpaBHEHHUH COOTBETCTBYIOIIMX pEakUud u
(bopMyIMpOBATH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIM3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBA MAacCOBOM KOMMYHUKalUU, IHTEpHET U IPYrux);

cOpPMUPOBAHHOCTh YMEHHMM coOJI0OJaTh MpaBHJa 3KOJOTHYECKH  1€71eco00pa3Horo
MOBEJEHUsT B OBITY W TPYAOBOW JESATCIBHOCTA B IIEISAX COXPAHEHUS CBOETO 3/J0POBBbS H



OKpY>Karolllel MPUPOAHOM Cpelbl, OCO3HABATH OIACHOCTh BO3JCWUCTBUSA HA YKUBBIC OPraHU3MBbI
ompeneaEHHBIX BEIIECTB, MOHUMAas cMbIch mokasarens [IJIK, moscHsATe Ha mpuMepax CrHocOOBI
YMEHBILEHUS U MPEIOTBPALLEHHS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M YEIIOBEKA;

JJIA O6yanOHII/IXCSI C OrpaHWYCHHBIMHM BO3MOXHOCTAMU 3HOPOBbA: YMCHHC IIPUMCHSATH
3HAaHHUA 00 OCHOBHBIX JOCTYIIHBIX METOAAX ITO3HAHWA BCIICCTB U XUMHYCCKUX HBHCHI/Iﬁ;

JUIS CJETbIX U CIa0OBUASIIMX OOYYArOMIMXCS: YMEHHUE HCIOJB30BaTh PeIbe(HO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins nis 3anucu xumuaeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3ejioB M TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpaMMBblI padoThI padoThI
pecypchl

Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM

[Ipenmer
OpraHNu4eCcKou
xumun. Teopus
11 CTPOECHUS 3
OpPraHUYECKUX
COEUHEHMH A.
M. bytieposa

Wroro mo pazneny 3

Pa3nea 2. Yraesogopoasnl

IIpenenbusie
2.1 YII€BOJOPOABI — 2
aJIKaHbI

HenpenensHusbie
YII€BOAOPO/IbI:
2.2 aJIKCHEI, 6 1
QKA IUCHBI,
AIIKUHBI

Apomarnyeckue
YTJIEBOJOPOIBI

2.3




IIpuponHsie
HUCTOYHUKHU

2.4 3 1
YTIE€BOIOPOAOB U

UX TepepadoTKa

Uroro mo pazneny 13

Pasznen 3. Kuciiopoacoaepxammye opranudyecKkue coeiuHeHus

3.1 Crnupter. @enon 3
ATbIeTHIbI.

3.2 KapGonossie 7
KHCJOTHI.

Crnoxuble 3¢upbl

3.3 VYrneBojbl 3 2

Utoro no pazneny 13

Pasnen 4. A3oTcoaep:kamye opranHudeckue coeTMHeHUus

AMUHEL
4.1 AMWHOKHCIIOTEL. 3
benku
Utoro no pazneny 3

Paspnen 5. BeicOKOMOJIeKY ISIpHbIE COCIUHEHUS

IInacTmaccel.
5.1 Kayuyku. 2
Bonokna

Hroro no paszneny 2

OBLLEE
KOJIMYECTBO YACOB 34 3
I10 ITIPOTPAMME




11 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
Ne (undgposbie)
pa3ie/ioB U TeM Konrpoasnusie | IlpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpaMmMsbI padoThbI padoTbI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 [lepuonuueckas 3
cucremMa
XUMHUYECKUX
anemenToB 1. U.
Menneneesa
Crpoenue
BEILIECTBA.
1.2 . 4
MHoroo6pa3ue
BEILIECTB
XUMUYECKUE
1.3 6 1 1
peakiuu
Hroro no paszneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Mertamibl 6 1
2.2 Hewmerannsl 9 1 1
CBsi3b
HEOPTraHUYECKUX
2.3 P 2
Y OpPraHUYEeCKHUX
BEILIECTB
Hroro no pazneny 17
Pazpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro mo pazaeny 4
OBLIEE
KOJIMYECTBO YACOB 34 2 3

I10 ITPOT'PAMME







