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OenepanbHasg pabodas mporpaMma Mo yuyeOHOMYy mpeameTy «Xumus» (0a30BbIif
ypoBeHb) (mpeameTHass o0nacTh «EcTecTBEHHO-HAy4dHBIE TMPEAMETHI») (manee
COOTBETCTBEHHO — MporpaMMa Mo XMMHH, XUMHsI) BKIIIOUAET MOSCHUTENIbHYIO 3aIHCKY,
coziepkaHue OOydeHHUs, TIIaHUPYEMbIE pe3yJbTaThl OCBOCHUS MPOrPAMMbI IO XUMUH,
IUTaHUPYEMbIE pPe3yJIbTaThl, TEMATUYECKOE IJIAHUPOBAHME, IMepedyeHb (Koaudukarop)
pacrpesiesIeHHbIX 0 KjaccaM MpOBEpsieMbIX TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMbI CPETHETO OOIIETO 00pa3oBaHUS U DJIEMEHTOB
COJIEpKaHUS IO XUMUH.

[TosicHuTenpHaAs 3amMcKa OTpakaeT OOIIMe eI M 3a/Jadyd W3YYCHHS XHUMUH,
XapaKTEPUCTUKY TCUXOJOTMUYECKUX MPEANOCHIIIOK K €€ HM3YyYEeHUIO 00ydarouuMucs,
MECTO B CTPYKType YueOHOro IUIaHa, a TakkKe IMOJIXOAbl K OTOOpY COJAEp)KaHMS,
K ONpPEACIICHUIO TUIAHUPYEMBIX pE3yJIbTATOB U K CTPYKTYpe TEMaTUYECKOTrO
IJIAHUPOBAHMUSL.

Conepxanne OOyYeHHMs] PACKPBIBAET  COJIEPKATENbHBIE JIUHUU, KOTOPHIE
npeayiaratoTcs JUisi 00s3aTeIbHOT0 M3YUYEHHUS B KaXKJIOM KJIacCe Ha YPOBHE CPEIHETO
ob1iero oOpa3oBaHus.

[Inanupyembie pe3yJbTaThl OCBOCHHS MPOTPAaMMbl 1O XHMHHU BKJIIOYAIOT
JUYHOCTHBIE, METalmpeJAMETHbIE Pe3yJIbTaThl 3a BECh MEPHOJl OOy4YEeHUS Ha YpOBHE
CpemHero oOmiero oO0pa3oBaHUs, a TAKXKE MPEIMETHBIC JTOCTHKEHHS O0ydYaroIIerocs
3a KaXIbli TOJ1 OOy4YEeHHS.

HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma 1Mo XMMHUHU Ha ypOBHE CpeJHEro ooiiero oOpa3zoBaHus pa3paboTaHa
Ha OCHOBE TpeOOBaHWWA K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOU
pOrpaMMBbI cpeiHero o0mero oopasoBanus, nmpeacraBieHubix B PI'OC COO, ¢ yuetom
Konuenmuu mnpenogaBanusi y4yeOHoro mnpeamera «XuMHs» B 00pa30BaTeIbHBIX
opranm3anusax Poccuiickoit deneparuu, peanns3yromux OCHOBHblE 00pa3oBaTelIbHbIE
OporpaMmbl, M OCHOBHBIX MOJOXEHUH (denepanbHOM pabodeid  ITpOrpamMmbl
BOCIUTAHUSL.

OcHOBY 10/1X0/10B K pa3paboTKe MpOrpaMMbl M0 XUMHUH, K ONPENEIECHUIO O0LIei
CTpaTeruu oOy4YeHMs, BOCHUTAHHUS M Pa3BUTHUs OOYyYalOIIMXCS CPeICTBaMU y4eOHOro
npeamera «Xumus» gana 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBHUJIU
koHuenTtyanbHble mosiokeHus OI'OC COO o B3anuMOOOYCIOBICHHOCTH IIEJIeH,
COJICp’KaHMs, pe3yJbTaTOB OOyueHHs U TpeOOBaHMH K YPOBHIO IMOJTOTOBKHU
BBIITYCKHHKOB.

B cooTBeTcTBUM C JAHHBIMHU IMOJIOKEHHUSAMH HIOporpaMmMa Mo XuMuu (06a3oBbIi
YPOBEHB) Ha YPOBHE CPEIHEr0 001ero o0pa3oBaHus:

yCTaHaBJIMBaeT o00s3aTesibHOE (MHBApUAHTHOE) MPEIMETHOE  COAEpKaHue,
onpeesieT KOJIMUYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTePUCTUKU HA KaXKJIOM dTare
W3Y4YEHUsl NpeaMeTa, MpPeayCMaTpUBAaeT MPUHUMUIBI CTPYKTYPUPOBAHHS COAECPKAHUS
U PACIPEIENICHHs €T0 10 KJlaccaM, OCHOBHBIM pa3JiesiaM U TeEMaM Kypca;
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JaeT MPUMEPHOE paclpeiesieHne y4eOHBIX YacOB IO TEMATHYECKUM pasiesiaMm,
PEKOMEHIyeT TPHUMEPHYIO TOCIEA0BATEILHOCTh HM3YYCHHS OTACIBHBIX TEM Kypca
C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKH Y4EOHOTO MpoIecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyvaromuxcs 10 — 11 kiraccos;

AT METOAMYECKYI0 WHTEPHPETAMIO IeNiel H3ydeHus MpeaMeTa Ha YpOBHE
COBPEMCHHBIX NPHOPUTETOB B  CHUCTEME CpeaHero obmero  obOpa3oBaHUs,
COJIEPKATEIIPHOW XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHOM MPOrpaMMbl CpPEIHEro oO0uero o00pa3oBaHus  (JTUYHOCTHBIX,
METANpEeJMETHBIX, IPEAMETHBIX), OCHOBHBIX BHIOB  y4cOHO-ITO3HABATEIHLHOMN
JEATeIbHOCTH O00ydYarolierocss IO OCBOCHHIO cojepkanus mnpeamera. [lo Bcem
Ha3BaHHBIM TIO3MIMUSAM B TMPOrpaMMe IO XHMHH COOJIOJICHA MPEeeMCTBEHHOCTH
¢ (enepanbHOl pabodyeil mMporpaMMol OCHOBHOTO OOIEro 0Opa3oBaHHS IO XUMHU
(mns 8-9 xmaccoB 0Opa30BaTEIBLHBIX OpraHU3AINA, 0a30BBII YPOBEHB ).

[IporpaMmmMa 1O XWMHWH SBISETCS OPHUEHTHPOM [UJII COCTaBJIEHUS pPaboumMx
IpOrpaMM, aBTOPBI KOTOPHIX MOTYT IPEIJIOKUTHh CBOW TOIXOJ K CTPYKTYPHPOBAHHIO
U TIOCIICIOBATEIPHOCTH HW3Y4YEHHUS YYeOHOTO MaTepHalia, a TaKXe CBOEC BHJICHHC
OTHOCUTEIBLHO BO3MOXXHOCTH BBIOOpAa BapUATUBHON COCTABJISIONICH COJEpKaHUs
peaIMeTa JOTOIHUTEIBHO K 0053aTeNIbHON (MHBAPUAHTHOW) YaCTH €T0 COJCP>KaHMUs.

XuMuyeckoe oOpa3oBaHHe, MOJIy4YaeMOe BBITYCKHUKaMU OO0IIe00pa3oBaTeIbHON
OpraHU3aliH, SBISIETCS HEOTHhEMJIEMON YacThl0 WX OOpPa30BaHHOCTH U CITYXKHUT
3aBEPIIAOIIAM ATAlOM Peai3aii Ha COOTBETCTBYIONMEM 0a30BOM YPOBHE KITFOYEBBIX
IIEHHOCTEH, TPUCYIIMX IEIOCTHOW CHCTEME XHMHYECKOro oOpa3oBaHus. KiroueBbie
IIEHHOCTH KAacarTCs IO3HAHWS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUS
U 00IIeH KyJbTyphl YEJIOBEKA, a TaKkKe DKOJOTMYECKH OOOCHOBAHHOT'O OTHOIICHMS
K CBOEMY 3JIOPOBBIO W MPUPOAHON cpene. Peanmsyercs xumudeckoe o0Opa3oBaHUE
oOyJaromuxcsi Ha YPOBHE CpEIHEro oOImero o0pa30BaHUs CpEICTBAMH YUeOHOTO
npeaMeTa «XuMHs», COAEPKaHUE W TIOCTPOCHUE KOTOPOTO OMpPENeNiCHBl B MpOrpaMMe
M0 XUMHUHU C YYETOM CHeluUKH HAyKH XUMHUHU, €€ 3HAUCHHUS B TO3HAHUU IPHUPOIBI
U B MaTepUAIIbHOMN KM3HU OOIIECTBA, a TAKXKE C YICTOM OOIIMX IIEJCH M MPUHITUIIOB,
XapaKTEPHU3YIOITUX COBPEMECHHOE COCTOSIHHE CHCTEMBI CPEIHETO 00IIero oopa3oBaHUs
B Poccutickoii @enepanuu.

IIpu dopmupoBaHuM CcOACPKAHHUSA TMpEIMeTa «XHUMHS» YUYTEHBI CISAYIONINE
MOJIOKEHUS O crien(PrKe U 3HAYCHUU HAYKU XHUMUHU.

XHMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIh B CO3/TaHUH
HOBOM ©0a3bl MaTepHaJbHOM KYJIbTYphl, BHOCHUT CBOW BKJIaJd B (HOpMUpPOBaAHUE
pallMOHAJILHOTO HAYYHOI'O MBIIIUICHUS, B CO3JaHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpy:KaroleM MUpe KaKk O €IUHCTBE MPUPOJBI U YeIOBEKa, KOTOpoe hopMHUpyeTCs
B XMMHHM HAa OCHOBE IIOHMMAaHHS BEHICCTBEHHOTO COCTaBa OKPYKAIOIIETO MUpAa,
OCO3HAHMS B3aMMOCBSI3H MEXKy CTPOSHHUEM BEIIEeCTB, UX CBONCTBAMU W BO3MOKHBIMU
00JaCTAMU TPUMEHEHUS.
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CoBpemeHHasi XUMHSI KaK HayKa co3ujaTelibHas, HaykKa BBICOKMX TEXHOJIOTHUH
HaIpaBJeHa Ha pelieHue T100albHbBIX TPOOJIEM YCTOMUYHNBOTO PAa3BUTHUS YEIIOBEUECTBA —
CBIPbEBOM, JHEPreTHUYECKOM, MUIIEBOM, 3KOJOTMYECKOM O€30MacHOCTH UM OXpaHbl
310poBbs. TeCHO B3aMMOAEICTBYS C IPYTUMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTajna
HEOTHEMJIEMOM YacThbl0O MHUPOBOU KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO
TpyJla ¥ ’KU3HU KaXK]I0T0 4ieHa 00IecTBa.

B cootBeTcTBUU C 00IIMMH LEISAMU U TPUHIUIIAMU CPETHETO 001ero o0pa3oBaHus
conepxkanue npeavera «Xumus» (10 — 11 kmaccel, 0a30BBIM ypPOBEHb H3yUCHUS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO HAa OOUIEKYJIbTYPHYIO MOATOTOBKY O0YyYaroluxcs,
HEOOXOJUMYIO WM JJisi BBIPAOOTKM MHMPOBO33PEHUECKHX OPHUEHTHUPOB, YCIIEIIHOTO
BKJIIOUEHHUS] B KU3HbL COLIMYMA, MPOJODKEHUST OOpa3oBaHUs B PA3IMYHBIX OO0JACTSX,
HE CBSI3aHHBIX HETIOCPEJACTBEHHO C XUMHUEM.

CocTapnsomuMy peaMeTa « XuMus» IBISIFOTCS 6a30Bble Kypchl — «Opranuyeckast
xuMus» U «O01as 1 HEOpraHMvecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAaHUM IO HEOPraHWYECKOH
XUMUU (C BKIIOUYCHHEM 3HAHWK W3 OOMmEed XWMHH) W OPTraHUYECKOW XUMHH.
dopMupoBaHUE AAHHOW CHUCTEMbl 3HAHUWA TpPU HM3YYEHUM TMpeaMmeTa oOecrneyruBaeT
BO3MO>XHOCTh PaCCMOTPEHHS BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHIA,
3aKOHOB U TEOPUI XUMUHU.

Ctpyktypa conepxanusi KypcoB — «Opranuueckas xumus» U «OOmas
U HeopraHuveckas XuMHus» cPopMUpOBaHA B MPOrpaMMe MO XUMHU Ha OCHOBE
CUCTEMHOTO MOAXO0Ja K M3YUYEHHUI0 YUYeOHOro mMarepuana u 00yCJIOBI€HAa UCTOPUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUHN HA OMPENICTICHHBIX TEOPETUYECKUX YPOBHSIX. B Kypce
OpraHMYecKON XMMHHM BEIleCTBA PAaCCMATPHUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOpUHU
CTPOCHUSI OpPraHMYECKUX COEAUHEHUI, a TaKK€ Ha YPOBHE CTEPEOXMMHYECKUX
U DJICKTPOHHBIX MPECTABICHUM O CTpOeHHUH BeliecTB. CBeeHus 00 U3ydaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTUHM — OT YIJIEBOAOPOIOB JO CIOKHBIX OMOJIOTUYECKH
AKTUBHBIX COCIMHEHUMH. B Kypce OpraHMdeckodl XUMHUU TIOJY4YarOT pa3BUTHE
chopMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs IEPBOHAYAIBHbBIC
NPEICTABICHUS] O XMMHYECKOW CBS3M, KJIACCU(PUKAIMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIUU.

B npeamere «Xumus» 6a30BOro YpoBHSI pacCMAaTpUBAETCS U3YUEHHBIM Ha ypOBHE
OCHOBHOT'O 00IIEero o00pa30BaHUsl TEOPETUUYECKUH MaTepHal M  (PaKTOJIOTHYECKUE
CBEJICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «Oo01mas
U HEOpraHWyeckas XUMHs» O0ydarolMMCs MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HAYCHUE TMEPUOJUYECKOr0 3aKOHa C OOIIETCOPETUYECKUX ¢ METOIOJIOTHUYECKUX
MO3UIINHI, TIyOXKe TMOHATh MCTOPUYECKOE H3MEHEHHE (QYHKIMI 53TOro 3akoHa —
0T 00o0mIaroIIe 10 OOBICHSIONMEH U MMPOTHO3UPYIOIESH.

Enunast cucrema 3HaHUNA O BaXXHEHIIMX BEIIECTBAaX, HMX COCTABE, CTPOCHUHU,
CBOMCTBaX U TMPUMEHEHHWU, a TaKXKE O XUMHUYECKHX PEaAKUMSIX, HX CYIIHOCTU
U 3aKOHOMEPHOCTSIX POTEeKaHus JononHseTca B kKypcax 10 u 11 knaccoB anemeHTaMu
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coJiepKaHusl, UMEIOIIMMHU KYJIbTYpPOJIOTMYECKUI U MPUKIAJHON XapaKrep. DT 3HAHUS
CHOCOOCTBYIOT IOHMMAHUIO B3aMMOCBSI3M XUMHHM C IPYTUMH HayKaMH, PacKpbIBaloOT €€
pOJIb B TO3HABATEIBHOW W NPAKTUYECKON MESITEIIbHOCTU YEIOBEKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBAXXEHHSI K IPOLECCY TBOPYECTBA B 00JACTU TEOPUU M MPAKTUUECKUX
NPUIOKEHUNH XHWMHH, TOMOTAIOT BBINYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBI3aHHBIX C XUMHEH, KpUTUUECKH OCMBICIMBATh
MH(pOpMaALMIO U NPUMEHSTh €€ JJI MOMOJHEHUS 3HaHUM, pelIEHUsI UHTEIIEKTYalbHbIX
U SKCIIEPUMEHTAJIBHBIX HCCIeI0BaTeNbCcKUX 3a1a4u. ColepkaHue y4yeOHOTo IMpeaMmera
«XuMus» JAHHOTO  ypOBHS  M3Y4YEHHS OPHUEHTHUPOBAHO Ha  (opmMupoBaHue
y 00y4Yaromuxcsi MUPOBO33PEHUYECKON OCHOBBI Ji MOHUMaHUs Quiocockux wunuei,
TaKMX KaK: MaTepuajbHOE€ E€IUHCTBO HEOPraHMYEeCKOr0 W OpPraHMYecKoro MHpa,
00yCIIOBIIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHHMEM, I103HABAEMOCThb
IPUPOIHBIX SBJICHHUM IIyTEM SKCIIEPUMEHTA U PELICHUS TPOTUBOPEYUI MEXAY HOBBIMH
(dakTaMu M TEOPETUUYECKHUMH MPEANOCHUIKAMHU, OCO3HAHHE POJM XUMHH B PEIICHUU
HKOJIOTMUECKUX MPOOJeM, a Takke MpoliaeM cOepeKeHUsl YHEPreTUYECKUX PECYpCOB,
CBIpbS, CO3/IaHUS HOBBIX TEXHOJOTHIA U MAaTEpUAJIOB.

B muane pemieHust 3a1a4 BOCHUTAHUSA, PA3BUTHS U COLMAIM3ALMM O0yYarOIINXCs
MPUHSATHIE TPOrPAMMOI 10 XUMHUHU MOJXO0/IbI K ONPENEIECHUIO COIEPHKAHUSI U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT  (OpMUpOBaHHE Yy OOYYaIOIIMXCS YHHUBEPCAJIbHBIX
y4eOHBIX JEHCTBUIA, UMEIOIINX 0a30BO€ 3HAUEHHUE AJI PA3TUYHBIX BUJOB JEATEIbHOCTH:
pemieHus mpoOseM, TMOUCKa, aHaiu3a U 00paboTKM WHOOPMAIMH, HEOOXOIUMBIX
JUIsl TIpUOOpETEeHUsl OMbITa MPAKTUYECKOW M HCCIEAOBATENbCKON JesSTEeNbHOCTH,
3aHUMAIOIIEN BaKHOE MECTO B IIO3HAHUH XUMUHU.

B npakrtuke npenogaBaHus XMMUHM KaKk Ha ypOBHE OCHOBHOI'O 00111ero 00pa30BaHuUs
TaKk U Ha YPOBHE CpeAHEro obiiero oOpa3zoBaHUs, MPU OMPEACICHUH COACPKATEIbHOMI
XapaKTEPUCTHKU [eJIed M3y4YeHHMs IpeAMETa HalpaBICHUEM IEPBOCTEIIEHHON
3HAYUMOCTHU TPATUIIMOHHO MpU3HAETCA (POPMUPOBAHHE OCHOB XMMHUYECKOW HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKON NEATEIBHOCTH YEJIOBEKA U KaK
OJTHOTO M3 KOMIIOHEHTOB MMPOBOW KyJBTYpbl. C METOIMYECKOM TOYKH 3PEHUS TaKOU
IOJIXOJ K OIPEACIICHUIO LIeJIEH N3YUYEHUS IPEAMETA SABJISIETCS BIIOJIHE ONPABIAHHBIM.

['1aBHBIMM LIETISIMU U3YYEHUS IpeaMeTa «XUMUsS» Ha YPOBHE CpPEJHEro oOLIEero
oOpa3oBaHMs Ha 0a30BOM ypOBHE SIBJISIFOTCSI:

(opMuUpOBaHHE CHCTEMbl XMMHYECKHUX 3HAHMM KaK BaKHEHIIeH cocCTaBIIsIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpAa, B OCHOBE KOTOPOM JIeXkKaT KIIFOUEBBIE TMOHSTHS,
(yHIaMEHTaJIbHbIE 3aKOHbl M TEOPUU XUMHUH, OCBOEHHE S3bIKa HAyKH, YCBOCHHE
U TOHUMAHHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHU MHPOBO33PEHUYECKOrO Xapakrepa,
O3HAaKOMJICHUE C UCTOPUEHN UX PAa3BUTHUSA U CTAHOBJICHNUS,

(opMHpOBaHHWE U pPa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJIaX MO3HAHUs
BEIIECTB W XMMMUYECKUX peakUuui, HEOOXOIMMBIX i NpUOOpEeTEeHUs YMEHUM
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX SIBIICHUI, UMEIOILIMX MECTO B IIPUPO/IE,
B NPAKTUYECKOW U MOBCEIHEBHON KU3HU;
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pa3BUTHE YMEHUH M CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaOIIOJCHHEM
U OOBSCHEHHMEM XHMHUYECKOTO DJKCIIEPUMEHTa, COOJOEHHEM TpaBUil OE30MacHOrO
oOpalieHus ¢ BeIieCTBaMHu.

CopepxarenbHasi XapaKTepUCTUKA LIeTIeH U 33/1a4 U3YUYEeHHUS MIPEMETa B IPOrpaMMme
N0 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU IMPHOPUTETAMU
B CHCTEMeE cpeHero oomero oopazoBanus. CeroHs B MpenoaBaHUA XUMUH B OOJIBIIICH
CTETIeHH OTAAETCS MPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJEp)KaHusl OO0y4YeHHs,
OpPUEHTHPOBAHHON Ha MOJrOTOBKY BBIMYCKHHKA 00I€00pa30BaATENbHON OpraHu3alu,
BJIAJICIONIETO HE HAO0OpOM 3HaHUM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh
crocob6aMu ¥ YMEHHUSMHU aKTHUBHOTO TOJTYyUYEHHS 3HAHWMA M MMPUMEHEHHS UX B peaTbHOU
KU3HU JUIS] pEILICHUS TPAKTUYECKUX 3a]1ay.

B sT0i1 cBsizu mpu M3yueHUM npenMera «XUMHUS» JTOMUHUPYIOIIEe 3HAUYCHUE
IpPUOOPETAIOT TAKKUE LT U 3a]a4H, KaK:

aganTamus OOydYalomuXCs K YCIOBHSIM JIMHAMUYHO Pa3BHBAIOIIETOCS MUPA,
(GopMupOBaHrE WHTEIIEKTYaIbHO Pa3BUTON JHMYHOCTH, TOTOBOW K caMO00Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(dbopMupoBaHUE y 00YUYaIOIIUXCS KIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIIMI),
UMEIOIMX YHUBEPCATbHOE 3HAYEHWE /I Pa3jINYHbIX BUOB JIEATEILHOCTH: pELICHUs
npoOieM, TIOMCKa, aHamuM3a W 00paboTkM  uHpOpMaluh, HEOOXOIUMBIX
IUIS IPUOOPETEHHUS OMBITA ACSITEILHOCTH, KOTOpAsk 3aHUMAET BaXKHOE MECTO B TO3HAHUH
XUMHH, a TaKkXKe JJI1 OIEHKH C TMO3MIUNA SKOJIOrMYecKON Oe30MacHOCTH XapakTepa
BIUSHUSL BEIIECTB U XMMHUYECKUX MPOIECCOB HA OPraHW3M YeJIOBEKa M MPHUPOJHYIO
cpeny;

pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB, MHTEIUICKTyIbHBIX U TBOPYECKHUX
CIIOCOOHOCTE 00YyYalomUXCsA: CHOCOOHOCTH CaMOCTOSITEIBHO MPHOOPETaTh HOBBIC
3HaHUS MO0 XMMHH B COOTBETCTBUHU C KU3HEHHBIMU IMOTPEOHOCTSMH, HCIOIH30BAThH
COBpEMEHHBIE UHPOPMAIIMOHHbIE TEXHOJIOTUY JUIsl IOMCKA U aHalIn3a y4eOHOM 1 HayyHO-
MOMYJISIPHON MHPOPMAIIMH XUMHYECKOTO COJIEPIKaHuUS;

dopMupoBaHre U pa3BUTHE Yy OOYYAIOMIMXCS aCCOIHMATUBHOTO M JIOTUYECKOTO
MBILIUICHUS, HAOII0OAATeTbHOCTH, COOpPaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, IMpU IUIAHUPOBAHUM M TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIHMTAHUE Y 00yUaromuxcs yOex1IeHHOCTH B TYMaHUCTUYECKOW HapaBICHHOCTH
XUMHH, €€ BaXHOW pOJM B PEIICHUH TI00ATbHBIX MPOOJIeM paloHaIbLHOTO
IPUPOJONONIB30BaHNUs, TOMOJHEHUS DHEPreTUYECKUX PECYpCOB U  COXPaHEHHUS
OPUPOJHOTO PABHOBECHS, OCO3HAHWA HEOOXOAUMOCTH OEpeXHOTO OTHOIIEHUS
K TPUPOAEC W CBOEMY 3JI0pPOBBIO, a TakKe MPHOOPETEHUs ONbITa HCIOJIH30BAHUS
MOJIYYCHHBIX 3HAHUM [JIsl MPUHATHS TPAMOTHBIX PEUICHUN B CUTYyallUsX, CBA3aHHBIX
C XUMHYECKUMU SIBIICHUSMHU.



denepanbHas pabouas nporpamma | Xumus. 10—11 kmaccsl (6a30BbIi ypOBEHbD)

Ileru w 3amauyn  wW3y4YeHHS TpeaMeTa «XUMHUS» TOIYyYWSId TOIPOOHYIO
METOJIMYECKYI0 HWHTeprnperanuio B pasuene «llmanupyembie pe3ylbTaTbl OCBOCHHS
MPOrpaMMBbI 110 XUMHUW», TAaKUM 00pa3oM 00ECIeYeHO YETKOE MPEJCTaBICHHE O TOM,
KaKue 3HaHUS U YMEHUS UMEIOT MPSAMOE OTHOILIEHUE K pean3alii KOHKPETHOM 1Ielu.

B yuebHOM miaHe cpeaHero oOmiero oopa3oBaHHs MpeaMeT «XUMHsS» 0a30BOr0
YPOBHSI BXOJUT B COCTaB MpeAMETHOMN 00actu « EcTecTBEeHHO-HAYUHBIE MPEIMEThI.

OOuiee 4MCIO YacoB, PEKOMEHJOBAHHBIX /JISI U3YyUYECHUS XUMHUHU, — 68 YacoB:
B 10 xiacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 yaca (1 yac B Hezeno).
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COAEPXAHUE OBYYEHMUA

10 KUJIACC

Teopernueckue 0CHOBbI OPraHMYECKOI XUMUH

[IpeameT opraHWyYecKoW XHWMHH: €€ BO3HHKHOBCHHE, DPa3BUTHEC W 3HAUYCHHC
B TOJYyYCHWH HOBBIX BEIIECTB M MaTEpHAIOB. Teopus CTPOEHUS OPTraHUYECKHUX
coenunennii A.M. bytiepoBa, ee OCHOBHBbIE MONOXKeHUA. CTpyKTypHbIE (HOPMYIIBI
OpraHWYECKUX BEMIECTB. I 'oMoiorwsi, n3omMepusi. XUMHYECKasi CBSI3b B OPraHUYECKHUX
COCTMHECHHSIX — OJTMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o KiIaccupUKalMU OPraHUYECKUX BemecTB. HomeHkmatypa
OpPraHMYECKUX COCJMHEHUH (cHcTeMaTHdecKas) 1 TPUBUAIBHBIC Ha3BaHUS BaXKHEUIIINX
MPEICTaBUTENCH KIIACCOB OPTaHUIECKIX BEIIECTB.

OKCHEepUMEHTAIbHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaIICHUI:
O3HAaKOMJIEHHE ¢ 00pasilaMi OpPraHMYeCKUX BEIIECTB M MaTepHallaMd HAa MX OCHOBE,
MOJICTHPOBAHNE MOJIEKYJ OpPraHMYeCKHUX BEIIECTB, HAONIOIEHUE U ONHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB MO MIPEBPAIICHUIO OPTraHNYECKUX BEIIECTB MPY HArpEeBaHUN
(ru1aBiieHue, OOyTJIMBaHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKHUM psifl. MeTaH u 3TaH — npocTeiime
MPEICTaBUTENIM alKAHOB: (PU3WYECKUE U XMMHYECKUE CBOMCTBA (peaKinu 3aMelieHus
U TOPEHUS), HAXO0KJIEHUE B PUPO/IE, TIOTyUYEHHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH pAx. OTHUIEH W MPONHIEH —
IpOCTEUIINEe MPEICTABUTENN ANKEHOB: (PM3MUYECKHUE U XMMUUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHMS, TUIApaTalliM, OKHUCJICHHS U MOJMMEpPHU3aLUN),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u wmetunOyragueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHe CBOMCTBa (peakuus mnoiaumepuszanuu). llomydeHne CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJOTUYECKUI pPsii. AUETHIIEH —
IPOCTEUIUI MPECTaBUTENb aJKUHOB: COCTAaB, CTPOCHUE, (PU3UUYECKUE U XUMHUYECKUE
CBOMCTBa (peakuuu TUJIPUPOBAHHUS, TAJIOT€HUPOBAHUS, THApPATALUU, TOPEHHUS),
MOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoun: cocta, ctpoeHue, GU3nYECKUe 1 XUMUYECKHE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJIyYEHUE U MpUMEHEHUE. TOKCMYHOCTh apeHOB.
['eHeTnyeckast CBA3b MEXAY YIJIEBOJOPOJAMHU, NPHHAMIEKAINIMMH K Pa3InYHbIM
KJIaCCaM.

[IpupoiHble UCTOYHUKU YTAEBOAOPOI0B. [Iprpoanblii ra3 U nonyTHbIe HEPTIHbIE
ra3bl. Hetp u ee npoucxoxaenue. CriocoObl nepepadOTKH HEPTHU: EPETOHKA, KPEKUHT
(TepMuueckuii, katanuTuueckuii), nuponus. I[IpoaykTsl mepepaboTku HedpTH, HUX
OpUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBII yroib W TPOIYKTHI €ro
nepepadOTKH.
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DOKCHepUMEHTANIbHbIE METOJbl M3Y4YEHUS BEIIECTB W HX MpPEBpPaLICHUMN:
O3HaKOMJIEHHE ¢ o0pa3lamH IJacTMacc, KaydyyKoB U pe3uHbl, kKoiekuuu «Hedto»
U «Yrojap», MOJAEIMPOBAHUE MOJEKYJI YTJIEBOJOPOAOB M TaJOr€HONPOU3BOJHBIX,
IPOBEICHUE MPAKTUUECKON pabOTHI: MOJyUYEHUE ITUICHA U U3YUYEHHUE €ro CBOMCTB.

Pacuernsbie 3amaumn.

Brluucnenus no ypaBHEHHIO XUMHUYECKOW peakiMu (Macchl, 00beMa, KOJUYECTBA
MCXOJIHOTO BEIleCTBAa WM NPOAYKTAa pEakUWd IO H3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OJHOT'O M3 UCXOJHBIX BEIIECTB WU NPOLYKTOB PEAKIIUH).

Kucnopoacoaep:xkamue opranudyeckue coe{MHeHUs

[IpenenbHble OJHOATOMHBIE CIIUPTHL. METaHON U 3TaHOJ: CTpOeHUue, (pu3nyeckue
U XMMUYECKHE CBOMCTBA (pEaKUMU C aKTUBHBIMU METaJUIaMH, T'aJlOT€HOBOAOPOJAMH,
ropeHue), npuMeHeHrne. BopopoiHbie CBSA3M MEXAY MOJIEKYJIaMH crupToB. JleiicTBue
METAHOJIa ¥ 3TAHOJIa HA OPraHN3M YeJIOBEKA.

MHoOroatoMHbl€ CHUPTHI. DTWIECHIVIMKOIb U TIHUIEPUH: CTpOEHHUE, (pusmueckue
U XMMHYECKHE CBOMCTBA (B3aUMOJICUCTBUE CO IIETOYHBIMU METalIaMH, KaueCTBEHHAs
peakius Ha MHOTOaTOMHbIE€ ClUpThI). JleiicTBue Ha opraHu3M uenoBeka. [Ipumenenue
IVIMLEPUHA U DTUJICHTJIUKOJISL.

deHol: CTpOSHUE MOJICKYJIBI, PU3HUEeCKUe B XUMHUYECKHEe CBOMCTBA. TOKCHMIHOCTH
denona. [Ipumenenue denomna.

Anpaerunpl. DopMainbIerui, aueTalbIeru: CTpOeHHEe, (PU3nYecKue 1 XUMUYECKUE
CBOMCTBA (peaKIMK OKUCIECHUS U BOCCTAHOBJIEHUS, KAUYECTBEHHBIE PEaKI1H ), TOTYyYEHUE
Y IIPUMEHEHUE.

OAHOOCHOBHBIE MpenebHble KapOOHOBBIE KHCIOTHl. MypaBbUHas M YKCyCHas
KHUCIIOTBI: CTpOEHUE, PU3nYecKue 1 XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIIME 1JIs Klacca
KHUCIIOT, peakiusi JTepupuKaluu), TmoiydyeHue ¢ npumeHenue. CreapuHoBas
U OJIEMHOBAsi KUCJOTHl KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CrnoxHble 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I'MAPONN3 CIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. bruonornueckas posb KUPOB.

VYrieBonbl: cocTaB, KiacCU(UKAIMS YIIIEBOJOB (MOHO-, JU- W TOJUCAXApPHUIbI).
['mroko3a — mpocTeliuit MOHOCaxapu/l: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3nyYecKue
U XHMHYECKHe CcBoiicTBa (B3aumopeiictBue ¢ rtuiapokcugom menu(ll), oxucnenue
aMMMaYHBIM PAacTBOpOM okcuaa cepedpa(l), BoccTaHOBIIEHHE, OPOXKEHUE TITIOKO3bI),
HaxoXJeHUE B MpPUpOJE, TpUMEHEHHUE, Onosornueckas ponb. Potocunre3. OpykrTosza
KaK U30MED IIIOKO3BI.

Kpaxman wu wuemntono3a Kak MpupoaHble monauMepbl. CTpoeHHe Kpaxmana
U uemtono3pl. dusmyeckne M XMMHUYECKHE CBOMCTBa Kpaxmana (THAPOIH3,
KauyeCTBEHHAsI PEaKIIUs C HOJOM).

DKCIIEpUMEHTAIbHBIE METO/IbI N3YUEHHMS BEIIECTB U UX IIPEBPALLECHNN : TPOBEJEHNUE,
HaOJNIOZICHWE MW ONHMCaHUE JIEMOHCTPALIMOHHBIX  OIBITOB: TOPEHUE  CIIHUPTOB,
KAUECTBEHHbIE PEAKLUUH OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJAa OKCHUIOM
meau(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJCHCTBUE TJMIEPUHA C THUAPOKCHIOM
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Menu(Il)), anpnerumoB (OKUCIEHME aMMHUAYHBIM pacTBopoM okcuaa cepedpa(l)
u rugpokcugom Mmenu(ll), B3ammMopelcTBHME Kpaxmalla C HOJAOM), IPOBEJACHHUE
IPAKTUYECKON pabOThI: CBOWMCTBA pACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuernsbie 3agaum.

Brruncnienns mo ypaBHEHUIO XMMUYECKOM peakiuu (Macchl, 00beMa, KOJIUYECTBA
UCXOJTHOTO BEIIECTBA WJIM TMPOAYKTa pEaKIMu MO0 M3BECTHBIM Macce, 00bemy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WUJIU MIPOJTYKTOB PEAKIIUHN ).

A30Tco/iep:Kalue OpraHnvecKne coeJuHeHu st

AMHWHOKUCIIOTHI Kak aM(pOTEepHbIE OpraHuYecKue coeauHeHus. Duznyeckue
U XUMHUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha NpUMepe TIJIulKMHA). buomoruueckoe
3HAYeHUE aMUHOKUCTOT. [lenTuasl.

benkn kak mnpuUpoAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpPUYHAS U TPETUYHAS CTPYKTypa OEIKOB. XUMHUUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3,
JIeHATypallys, KaueCTBEHHbIC PEaKLMU Ha OCJKH.

DKCHepUMEHTAIBHBIC METO/IBI U3YYCHHUS BEIIECTB M UX IIPEBPAIICHUI: HAOII0ICHHE
U OIMCAaHWE JEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OeJKOB IpU HarpeBaHHH,
IIBETHBIC PEAKIINH OCITKOB.

BbicokomoieKyJ/IsIpHbIe COeIHHEHUSA

OCHOBHbBIE MOHATHUS XUMHUU BBICOKOMOJEKYJISIPHBIX COEIWHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPU3AIIUH, CPEIHSISA MOJIEKYJISpHasi Macca.
OCHOBHBIE METO/Ibl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN — IMOJIUMEpHU3aLus
Y TIOJIMKOH/ICH CaLIHSI.

OKCIepUMEHTAIbHbIE METOJIbl M3YyYEeHHUsI BEHIECTB W HUX IPEBpallCHUM:
O3HAKOMJIEHHE C O0pa3laMd MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

Me:xnpeaMeTHbie CBSI3U

Peanuzanuss MeXNpeaMETHBIX CBA3CH IPU HU3YYEHHM OPraHUYECKONM XHWMUU
B 10 KJTacce oCyIeCTBIIIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK M TIOHATHH, SIBJISIOIIMXCS CHUCTEMHBIMU JUISI OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6m1re ecTeCTBEHHO-HAYYHbIE TOHATHS: SIBJICHUE, HAyYHbIN (DaKT, TUmoTe3a, 3aKOoH,
TEOpHsl, aHallu3, CUHTE3, Kiaccu(UKalus, TEPUOANYHOCTh, HAOIIOICHIE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dwuszuka: MaTepus, SHEPrusi, Macca, aToM, dJICKTPOH, MOJIEKYJa, SHEPTeTUICCKHI
YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE BELIECTBa, (U3NYECKUE
BEJIMYUHBI U €IMHUIBI UX U3MEPEHUSI.

buonorusi: kietka, opraHm3M, Ouochepa, OOMEH BeIIECTB B OpraHH3Me,
dboToCcuHTE3, OMOJIOTHYECKH aKTUBHBIE BEIIeCTBA (OCJIKH, YTIIE€BOIBL, )KUPHI, PEPMEHTHI).

['eorpadus: MuHEpasibl, TOPHBIC TMOPOABI, TOJE3HBIE WCKOMAEMbIE, TOILIMBO,

PECYpPCHL.
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TexHomorus: IMUIICBLIC IMPOAYKTBI, OCHOBBI PAMOHAJIBLHOI'O0 IMHMTAHWSA, MOIOIIUC
CpCACTBA, JICKAPCTBCHHBIC H KOCMCTHUYCCKHUC ITPCIIapaThbl, MAaTCPHUAJIbI U3 HCKYCCTBCHHBIX
N CHHTCTHYCCKHNX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA
Teopernyeckue 0CHOBbI XUMUM

XUMHYECKUI 3JeMeHT. ATOM. SAApo aroma, M30TOIBI. DJIEKTPOHHAs O000JIOYKA.
DHepreTUYecKue YpPOBHU, MOIYPOBHU. ATOMHBIE OpOUTaNU, S-, p-, d- DIEMEHTHI.
OcobeHHOCTH pacIipeiesieHUs SJIEKTPOHOB IO OPOUTANISIM B aTOMax AJIEMEHTOB TIEPBBIX
YETHIPEX MEePUOJ0B. DIEKTPOHHAS KOH(DUTYpaIKs aTOMOB.

[lepuognueckuit 3akoH u llepuoguueckas cucTeMa XWMHUYECKUX DSJIEMEHTOB
.. MenneneeBa. CBsA3p NEpHOAMYECKOro 3akoHa M Ileproamyeckoll CUCTEMBI
xumudeckux 3yeMeHToB /(.M. MeHneneeBa ¢ COBpeMEHHOM TEOPUEN CTPOEHUS aTOMOB.
3aKOHOMEpPHOCTH HW3MEHEHHUS] CBONCTB XUMHYECKHUX JJIEMEHTOB M OOpa3yeMbIX HUMH
MPOCTHIX U CJHOKHBIX BEIIECTB IO TPYyIIaM U MepuojaM. 3HAUYECHUE MEPUOJANUUYECKOTO
3aKOHAa B Pa3BUTHH HAYKHU.

CrtpoeHue BeliecTBa. XUMUYECKasi CBs3b. Bubl XuMHUueckoil cBsi3u (KOBaJICHTHAsI
HEeMoJISIpHAasE M TOJsipHasi, HWOHHAs, MeTauimyeckas). MexaHu3Mbl 00pa30BaHUS
KOBQJICHTHON XMMHUYECKOUW CBSI3U (OOMEHHBIN U JIOHOPHO-aKLENTOPHBIN). BogopoaHast
CBsI3b. BaJIeHTHOCTB. DNEKTPOOTPULATENIBHOCT. CTENEHb OKUCIeHUs. IOHBI: KAaTHOHBI
Y AaHUOHBI.

BemiecTtBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIbI KPUCTATIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTALUIMYECKOU PELIETKH.

[TonsiTue o nucnepcHbIX cucTeMax. ICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas
JI0JIsI BELIECTBA B PACTBODE.

Knaccudukanus Heoprannueckux coeanHeHuil. HoMeHknaTypa HEOpraHM4eCKux
BEIIECTB. ['€HeTMYEeCKass CBSI3b HEOPraHWYECKHMX  BEIIECTB, IMPUHAJICKAIUX
K pa3JIM4YHbIM KJIaCCaM.

Xumudeckas peakiusi. Knaccudukamnmss XuMAYECKUX PEaKIui B HEOPTaHMIECKOM
U OpPraHMYeCKOW XHMMHHU. 3aKOH COXPAHEHMS MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS
Y [IPEBPALIECHHS SHEPIUU [IPU XUMUYECKUX PEAKLUSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTUMbIe
peakunu. XuMuueckoe paBHoBecrue. DakTophl, BAUSIONME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunmun Jle [laTense.

Onektponutuueckas auccounanus. CuibHble W cialble 3eKTpoiauTsl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KHUCIAsl, HEWTpalibHAsA, IIeJIoYHad. Peaknuu HMOHHOTO
oOMeHa.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE PEAKIINU.
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OKCIIEpUMEHTAIBHBIE METOABl M3Yy4YEHUs BEIIECTB W HUX [PEBPAILCHUM:
nemMoHcTpauus  T1abmuy  «llepuoanueckas  cucteMa  XMMHUYECKHMX — DJIEMEHTOB
HN.U. MengeneeBay, W3y4eHHE MOJIENEH KPUCTAIMYECKUX PEIICTOK, HaOI0/IeHne
U ONUCAaHUE JIEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OIBITOB (pa3jioKeHUE MEPOKCUIA
BOJOpPOJA B MPUCYTCTBHM KaTalM3aTopa, ONPEACIICHHE CpPEAbl PacCTBOPOB BEIIECTB
C MOMOIIbIO YHHUBEPCAJIBLHOTO HWHJMKATOpa, PEaklMh MOHHOrO0 OOMEHa), MpPOBEIACHUE
MpakTH4YeCKo paboTel «BrusiHue pa3nnuHbX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOMH
peaKkLumn».

Pacuernsie 3anaumn.

Pacdersl Mo ypaBHEHUSAM XUMUYECKUX PEAKLHM, B TOM YHCIIE TEPMOXUMHUYECKUE
pacyeThl, pacUeThl C UCIIOIB30BAHUEM MMOHITHUS «MACCOBasl 10JIS BEIIECTBAY.

Heopranuyeckasts xumust

Hemeramel. Tlonoxenne HemeraimioB B llepmommueckoil cucreMe XUMHYECKUX
sanemenToB J[.M. MenneneeBa u 0COOCHHOCTH CTpOeHUS aTOMOB. DPU3NYECKUE CBONCTBA
HEMETAJIOB. AJUIOTpONUs HEMETAIOB (Ha TIpUMepe Kuciaopopaa, cepbl, ¢ocdopa
U yTJIepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIUX HEMETAJIOB (rajor€HOB, CEphbl, a30Ta,
docdopa, yriaepoga u KpeMHHS) U UX COSAMHEHUH (OKCHIIOB, KHACIOPOICOIACPKAITUX
KHUCJIOT, BOJIOPOJIHBIX COCIMHEHU ).

[IprMeHeHrEe BAXKHENIIINX HEMETAIUIOB U UX COCIMHECHUM.

Meramnbl. Ilonoxenne wertamnoB B llepuomnueckor cucteMe XUMHYECKHX
sanemeHToB J[.M. MenneneeBa. OcOOEHHOCTU CTPOEHUS FJIEKTPOHHBIX 000JI0YEK aTOMOB
MetauioB.  OOmme  dusudeckue cBodcTBa  MeTtayioB. CriaBbl  METaJLIOB.
DIIEKTPOXUMHUYECKUN PSAJT HAIIPSYKEHUN METAJUIOB.

XHWMHUYECKUE CBOMCTBA BAKHECHUIIINX METAJUIOB (HATPUM, Kaaui, KaabllUid, MarHuim,
AQTIOMUHMM, IIUHK, XPOM, KEJI€30, MEIb) U UX COCIUHEHU.

OO6mIre criocoObl MOTy4YeHUsT MeTAIIOB. [IpuMeHeHe MEeTaIOB B OBITY M TEXHUKE.

DKCIEpUMEHTAIbHBIE METO/IbI M3YUYEHHS BELIECTB U UX MPEBPALCHUN: U3YyUYCHHE
Koulekiuu ~ «MeTtayutel W CIUIaBbI»,  OOpaslloB  HEMETAUIOB,  pelIeHUue
OKCIIEPUMEHTANILHBIX ~ 3a7a4, HaOJoJIeHWe W  ONHCaHUe  JEMOHCTPAllMOHHBIX
1 7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THAPOKCHA ATIOMHHHUS C PacTBOpPaMH
KHCJIOT U 11I€JI0YEH, KaYeCTBEHHbIE PEAKIIMU HA KATHOHBI METAJLJIOB).

PacueTHnble 3amaun.

Pacuetrsl macchl BemiecTBa WM OObE€Ma Ta30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAaCcCE WM 00bEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIMH BEIIECTB, PACUETHI
Macchl (00beMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO M3 BEIIECTB
UMEET ITPUMECH.

Xumus u xu3Hb. MeKnpeaMeTHbie CBSI3H

Pony xumum B oOecnedeHWH HKOJIOTUYECKOHM, HSHEPreTHYeCKOM W THUIIEBOU
0€30I1aCHOCTH, Pa3BUTHH MEIUIIMHBL. [IoOHSATHE O HAyUHBIX METOJIaX MO3HAHUS BEIIECTB
Y XMMUYECKUX PEAKIUU.

13



denepanbHas pabouas nporpamma | Xumus. 10—11 kmaccsl (6a30BbIi ypOBEHbD)

[IpeacraBinenuss o0 OOIIMX HAYYHBIX MHPUHLMIAX MPOMBIIUIEHHOTO IMOJTYYEHUS
BaKHEHIINX BEILECTB.

UYenoBek B MHUpE BEIIECTB U MAaTEPUAJIOB: BAKHEUIINE CTPOUTEIBHBIE MAaTEPUAIIBL,
KOHCTPYKIMOHHBIE ~ Marepuaibl, KpacKH, CTEKJIO, KepaMHuKa,  MaTepHallbl
JUTSL JIEKTPOHUKY, HAaHOMATEpHUAJIbl, OPraHUYECKUE U MUHEPAIbHBIEC YA00PEHHUSL.

Xumusg M 370pOBbE 4YEJIOBEKA: IIPaBWIA UCIOJIb30BaHUSA JIEKAPCTBEHHBIX
npenaparoB, IpaBuja O€30MacHOro MCHOJIb30BaHUS MPenaparoB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KU3HHU.

Peanuzanus MexXnpeaMETHBIX CBS3€d MPU M3YYEHUHU OO M HEOPraHUYECKOM
xuMuH B 11 Kjacce ocCyIlIecTBISI€TCsSl Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TOHSTUM, TaK M IOHATHM, SIBIAIOIIMXCS CUCTEMHBIMH JJISI OTHAEJBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOI'O 1IUKIIA.

OO6mue ecTecCTBEHHO-HAYYHbBIE MMOHATHSA: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KiIaccu(puKalus, TI[EepUOJUYHOCTh, HAONIOJEHNE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, SIBICHUE.

@dusuka: MaTepus, DHEPIUs, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIa, 3HEPreTHYECKUIl YpPOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSHUE BEILECTBA, (PM3NUYECKHUE BEIMYUHBI U €AWHHULIBI UX U3MEPEHMUS,
CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTema, ouocgepa, MaKpo- U MUKPOIIEMEHTHI,
BUTaMHUHbI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJbI, MOJE3HbIE MCKOMAaeMble, TOIUIMBO,
pPECYPCBL

TexHonmorus: XUMHYECKass IPOMBINUIEHHOCTb, METAJLUIyprusi, IHPOU3BOICTBO
CTPOMTENBHBIX  MAaTEpUANIOB,  CENbCKOXO3AMCTBEHHOE  ITPOM3BOJCTBO,  IHILIEBAs
IIPOMBIIIJIEHHOCTb, (apmarieBTHYECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKUX  IIpenaparoB, IPOU3BOJACTBO  KOHCTPYKUHOHHBIX  MAaTE€pUAJIOB,
AJIIEKTPOHHAsI IPOMBILUIEHHOCTh, HAHOTEXHOJIOT U H.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHHUS 00YUYaIOIIUMUCS
mporpaMMm  cpefaHero o0miero  oOpa3oBaHHWsS  (JTMYHOCTHBIM, MeETalPEAMETHBIM
U TnpeaMeTHbiM). HaydHo-meTonnueckod OCHOBOM it pa3paOOTKU TUIAHUPYEMBIX
pE3yIabTATOB OCBOEHUS MPOrPAMM CPEIHEro 00IIero oopa3oBaHus SBISETCS CUCTEMHO-
JeSTETbHOCTHBIN TTOJIXO/I.

JIMUHOCTHBIE PE3YJIbTATDBI

B cooTrBercTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHMS MpeaMeTa « XUMHUSA» Ha YPOBHE CPEAHErO OOIIero
o0pa30BaHMsI BBIJCJIEHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJAHCKOM UIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEICIICHUIO;

HaJINYUEe MOTHUBAIIUHU K O0YUYEHUIO;

LICJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U HCTOPUUECKHUX TpaJHULIMiA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaloUIMXCS PYKOBOJCTBOBAaThCS B CBOEHU
NEATENBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, MPUCYIIMMH LEJTOCTHOM CHCTEME
XUMHUYECKOTO 00pa30BaHMS;

HaJIM4KMe TIPABOCO3HAHMS SKOJOTUYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LIENIN
U CTPOUTH KU3HECHHBIE TUIAHBIL.

JIMYHOCTHBIE PE3YIBTATHI OCBOCHHUS NIPEAMETA «XUMUS» TOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENBHOW JAESITEIbHOCTH B COOTBETCTBUM C T'YMaHHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UJ€AJIAMUA POCCHUICKOTO
rpa)1aHCKOro OOIIeCTBA, MPUHATHIMU B OOLIECTBE HOPMaMU U MpPaBUIIAMH MTOBEACHUS,
CIOCOOCTBYIOIIMMU MPOLIECCaM  CaMOIIO3HAHUs, CaMOPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU 00YyUYaIOLIUXCA.

JIMYyHOCTHBIE  pe3ynbTaTbl  OCBOEHUSA  MNpeaMera  «XUMHUSD»  OTpa)karoT
c()OPMHPOBAHHOCTh  OMNbITA I[IO3HABATEJIBHOM M  MPAKTUYECKOW  JIESITEIbHOCTH
oOyuyaroluxcs 1o peanu3aluy IPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHUS

OCO3HaHMSI OOYYAIONIUMHUCS CBOUX KOHCTUTYIMOHHBIX TpaB M OOS3aHHOCTEH,
YBa)KEHHS K 3aKOHY U ITPABONOPSAKY;

MPECTABIICHUS O COIMAIBHBIX HOPMaxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOILICHUM
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOHN MAESITEIBHOCTH MPU CO3[IaHUU y4eOHBIX
MPOEKTOB, PEHICHWHU YYEOHBIX W TO3HABATENbHBIX 3aJlau, BHIMOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH ITOHUMAaTh U IIPUHUMATh MOTUBbI, HAMCPCHU, JIOTUKY U apTYMCHTHI
APYTUX IIPpHU aHAJIN3C PA3JINYHBIX BUJIOB yq€6H0ﬁ ACATCIBHOCTH,

2) NIaTPMOTHYECKOr0 BOCIIUTAHMA:

LEHHOCTHOIO  OTHOUIEHUS K MCTOPUYECKOMY M  HAy4YHOMY  HAacCJIEIUIO
OTE€YECTBEHHON XUMMHHU,

yB@XEHUS K TMpoleccy TBOpUECTBA B 00JacTH TEOPUM M MPaKTHUYECKOIO
IPUMEHEHUSI XHMHUH, OCO3HAHUS TOrO, YTO JOCTHUXKEHHS HAYKH €CThb pe3yJbTar
JUTATEIBHBIX HAOJIO/IEHUH, KPOTIOTJIUBBIX AKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSHHOTO
TPYZa YYEHBIX U IPAKTUKOB;

MHTEpeca W IO3HABATEJIBHBIX MOTHBOB B IIOJIYYEHMM U IMOCIECAYIOLIEM aHan3e
UH(pOpPMAIIMHU O IEPETOBBIX TOCTHIKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHM S, ITUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTyallUM, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUECHTUPYSCh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBbI
U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U MOCTYIIKU CBOUX TOBAPHUILEH C MO3ULIUIA
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHHE MOCJICICTBUN ATUX MOCTYIKOB;

4) popMmupoBaHUs KYJIbTYPbI 310POBbA:

MOHUMAaHUs IEHHOCTEN 310pOBOro U 6e30macHoro o0pasa Ku3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICHXUYECKOMY
3/10pPOBBIO;

coOnofieHUsT TpaBuil 0e30MacHOro oOpalleHuss C BellecTBaMu B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYJLOBOU ACATEIBHOCTH;

NOHUMAaHUS LIEHHOCTH MPaBUJI UHAUBUIYAIBHOIO U KOJIJIEKTUBHOTO O€301acHOro
NOBEJCHUS B CUTYyalUAX, YTPOXKAIOIIMX 310POBBIO U KU3HU JOJEH;

OCO3HAHHUS TIOCIEACTBUA U HEMPHUSATUS BPEIHBIX MPUBBIYEK (yIOTpeOICHUS
aJIKOr0Jisl, HAPKOTHUKOB, KypEeHHUS);

5) Tpy10BOr0 BOCIMTAHMSA:

KOMMYHUKATHBHOW KOMITETEHTHOCTH B YU4E€OHO-HCCIIEIOBATEIbCKOM IEITEILHOCTH,
OOIIIECTBEHHO MOJIE3HOW, TBOPUECKON U JPYTUX BUIaX ACSTEIbHOCTH;

YCTAaHOBKM HA aKTHMBHOE YYacTHE B PEIICHUU MPAKTHYECKUX 3a/1a4 COLUATBHOMN
HaIpaBJIeHHOCTHU (B paMKaxX CBOETO KJIacca, IIKOJIb);

UHTEpeca K TMPAKTHYECKOMY H3ydeHHI0 Tpodeccuii  pasIuyHOro  poja,
B TOM YHCJIC HA OCHOBE IMPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYNY, JIIOASIM TPYyAa U Pe3ysibTaTaM TPYA0BOH JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHUAYAJLHON TPACKTOPUU 00pa30BaHUs,
Oynymei npodeccu U peanu3aluul COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4YE€TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XWMHUU, HMHTEPECOB M TNOTpeOHOCTEH
0011eCTBA;
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6) 3K0JI0rMYEeCKOro BOCIIUTAHUS :

AKOJIOTMYECKU 11€JIeCO00Pa3HOTO OTHOIICHUSI K TMPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHHUSL TJIOOAJTBHOTO XapakTepa »HKOJOTUYECKUX MpoOaeM, BIUSHUS
SKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE ITPUPOTHON U COLIUAIIBHON CPEIbI;

OCO3HaHMS HEOOXOAUMOCTH HCIIOJIB30BAaHUS JOCTYIKCHHA XUMHHU ISl PCIICHHS
BOMPOCOB PALlMOHAIBHOTO MPUPOJIONIOIb30BAHUS,

AKTUBHOI'O HENPUATHS JNEHUCTBHUM, NPUHOCAIIMX BPEI OKPYKAIOIIEH MPUPOIHOU
cpene, yMEHHsS IIPOTHO3MPOBATh HEOJArompuUsITHBIE HKOJOTHYECKHE TOCIICICTBHS
NpEeANTPUHUMAEMBIX ICMCTBUM U MIPEIOTBPAIIATh UX;

HAUIMYUS PA3BUTOrO 3KOJOTUYECKOTO MBIIUICHUS, 3KOJIOTHYECKOU KYJIbTYPHI,
ONbITA JEATEIBHOCTH IKOJOTMYECKOW HAIMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA
UMU B TO3HABATEJIbHOW, KOMMYHUKATUBHOW U COIIMAJILHOM MPAKTHUKE, CIOCOOHOCTU
¥ YMEHHUS aKTUBHO MPOTHUBOCTOATH HACOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOT' 0 MIO3HAHMSA

c(hOpMHPOBAHHOCTU MHPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM NMPAKTHUKY;

MOHUMAaHUS CreNU(DUKN XUMHUHA KaK HayKd, OCO3HAHUS €€ poJid B (POPMUPOBAHUH
pallMOHAJILHOTO HAY4YHOTO MBIILJIEHUS, CO3JJaHUM IEJTIOCTHOTO MPE/ICTaBICHUS
00 OKpy’KaroleM MUpPE Kak O €IMHCTBE MPUPOBI U YETIOBEKA, B TIOZHAHUH MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelieHuu IPoOJIeM COXpaHEHHS TIPUPOJTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00# 3HAYMMOCTH XHUMUH JIJISI COBPEMEHHOM ITUBUJIN3AIINN: B €€
TYMaHUCTUYECKON HAMpPaBICHHOCTH M BaXXHOW POJM B CO3JaHUU HOBOM 0asbl
MaTepUaibHONW KYJbTYpbI, PEIICHUU TJI00aJbHBIX MPOOJEM YCTOWYHMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBIPhEBOM, SHEPTreTUUSCKOM, MUIIEBOM M KOJIOTHYSCKON OS30ITaCHOCTH,
B Pa3BUTUM MEJUILIMHBI, OOECIEUCHUH YCJIOBHI YCHEUIHOTO TPyAa M SKOJOTMYECKHU
KOM(pOPTHOM KM3HU KAXKOT0 YIeHa OOIIeCTBa;

€CTECTBEHHO-HAY4YHOW T'PaMOTHOCTH: IMTOHMMAHUSI CYUIHOCTH METOAOB IO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOJIh30BaTh MOJIydaeMbie
3HAHUA JUJI aHAllM3a U OOBSICHEHHUS SIBICHUM OKPY’KAIOIIETO MHUpPA U MPOUCXOASIINX
B HEM U3MEHEHUH, YMEHHMS JeaTh 00OCHOBAHHBIC 3aKIIOYEHHS Ha OCHOBE HAyYHBIX
(aKkTOB U UMEIOIIMUXCA JAHHBIX C IENbIO TTOJYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO WCIIOJIb30BAaTh XMMHUYECKUE 3HAHUS ISl PEIICHUs
po0JIEM B PEATbHBIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENBCKON IEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHU K HETPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHHUIO,
K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHHMI MO XUMHUHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU;

UHTEpeca K OCOOCHHOCTSM TpyJAa B pazinuHbIX cdepax npodeccunoHanbHOM
NESITENHHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS yU€OHOTO MpeaMeTa « XUuMUs» Ha YPOBHE
CpelHero oo1Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIE JIs1 (GOPMUPOBAHUS MUPOBO33PEHHS 00YHAOIUXCS MEKIUCIUTUTMHAPHBIE
(MexmpenMeTHble) OOIIeHayYHbIEe TOHSTHS, OTpa)Xarollue IEJO0CTHOCTh Hay4YHOU
KapTUHBI MUpa W CHenu(puKy METOJOB IMO3HAHUS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKkax (MaTepus, BEIIECTBO, DHEPIHs, SBICHHE, MPOIECC, CUCTEMa, HAY4YHBIA (HaKT,
MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBaHUE, HAOIIOICHUE,
HU3MEpPEHHE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCAIbHbIC Yy4YeOHbIC JEHCTBUA (TMO3HABATENbHbIE, KOMMYHUKATHUBHEIE,
peryisTUBHBIE), obecrneunBaronue ¢GopMupoBaHue (YHKIMOHATIBHON TPaMOTHOCTH
Y COIMAIbHON KOMITETEHIIMH 00YyYaIOIUXCsl;

CIIOCOOHOCTh OOYYaIOIMUXCS HCIOIB30BaTh OCBOCHHBIC MEKIUCIUTUTMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAIbHbIC y4eOHbBIC ACHCTBUS B MO3HABATEIHLHOMN
Y COLMAIBHOU MPAKTUKE.

MeramnpeaMeTHbIE  PE3yNbTaThl  OTPAXKAIOT  OBJIAJICHUE I[103HABATEIIbHBIMU,
KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMUA YHUBEPCATHHBIMH YICOHBIMU JIEHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIe YUeOHbIE JAelCTBUA
ba3oBrble Joruyeckue 1eMcTBUA:

CaMOCTOATENFHO (OPMYITHPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccmarpuBaTh;

OIIPCACIIATh LCIIN ACATCIBHOCTH, 3aaBasd IIapaMCTPhbl U KPUTCPUHU UX NOCTUKCHHA,
COOTHOCHUTD pE3YyJIbTAaThbl ACATCIIBHOCTHU C IIOCTABJIICHHBIMHA LICJISIMU

HCII0JIB30BATh ITPH OCBOCHNHU 3HaHUM IMPHUCMBI JIOTHYCCKOI'O MBIIIJICHU S — BBIACIIATH
XApPAaKTCPHLIC IIPHU3HAKHU MMOHATHUN U YCTaHaBJIMBATh HUX B3aHMMOCBA3b, HCIIOJIB30BATH
COOTBCTCTBYIOIIHUC ITOHATHA IJIA 00BICHEHUS OTACJIBHBIX (1)aKTOB n HBHGHHﬁ;

BBIOMPATh OCHOBAHMS M KPUTEPHUU JJISl KJIaCCU(UKAIIMKM BEIIECTB U XUMHYECKUX
PEAKIINIA;

YCTaHAaBJIMBATh NPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY N3YyUYaCMBbIMU SIBJICHUSMMU,

CTPOUTDH JJOTHUYCCKHUC PACCYKIACHUA (I/IHI[YKTI/IBHLIG, ACOAYKTHBHBLIC, I10 aHaJIOFI/II/I),
BBIABJIATE 3dKOHOMCPHOCTH MW IIPOTHUBOPCUMA B pAaCCMATPpUBACMBIX  ABJICHHAX,
(l)OpMy.III/IpOBaTB BBIBOJbBI U 3aKJIFOUYCHU,

IMPpUMCHATL B IIPOLUCCCC ITO3HAHUA, HCIOJIB3YyCMbBIC B XHMHUU CHMBOJINYCCKHUC
(3H8.KOBBI€) MOACIIN, Hp606pa?>OBBIBaTB MOICJIBHBIC IIPCACTABIICHUA — XUMHUYECKHUHN 3HAK
(cuMBOJI) SJeMeHTa, XuUMHUuYeckas ¢GopMmylia, ypaBHEHHE XUMHUYECKOM peakiuu —
ITpHU PCUICHUU y‘{€6HLIX IMIO3HABATCIIbHBIX U ITPAKTUYCCKUX 3a/la4, IPUMCHATb HA3BAHHBIC
MOJCIJIBHBIC IIPCACTABJICHUA OJIA BBIABJICHUA XaPAKTCPHBIX IIPU3HAKOB HM3Y4YACMBIX
BCIICCTB U XUMHUUYCCKHNX peaKuHﬁ.
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basoBble ucciieoBarebCKHue 1eMCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOr'O MO3HAHUSI BEIIECTB U XUMUUYECKUX PEAKIINI;

dbopMynupoBaTh MENU U 3a7a4d HUCCIETOBAHUS, WCIOJIB30BATh IOCTaBICHHBIC
U CAMOCTOSITENBHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS
¥ OCHOBBI 1711 JOPMUPOBAHUS THIIOTE3BI IO MMPOBEPKE MPABMIBHOCTH BBICKA3BIBAEMBIX
CYXICHUM;

BJIQJIETh HABBIKAMH CAMOCTOSTEJILHOTO MJIAHUPOBAHUS U MIPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOIIOJaTh 3a XOJOM IpOIlecca,
CaMOCTOATENIbHO IPOTHO3UPOBATh €ro pe3ynabTar, (OopMyJIHpOBaTH O00O0OIICHUS
U BBIBOJIBl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIENOBAHUSA, COCTABISATH
000CHOBaHHBIN OTYET O MPOJICTIAaHHON padoTe;

IpUOOPETATh OMBIT YUSHUUYECKON UCCIIeIOBATEIHLCKON U IPOSKTHON JESTEIHbHOCTH,
POSIBJISITH CHIOCOOHOCTHh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METO/IOB PELICHUS
MPaKTUYECKUX 3aJ1ayu, TPUMEHEHHIO Pa3JIMUHbIX METOJ/IOB MMO3HAHUSI.

Pabora ¢ unopmanueii:

OpPUEHTHPOBATHCS B PA3MYHBIX MCTOYHHKAX WMH(pOpMaNuU (HAYIHO-TOMYJIsIpHAs
JUTepaTypa XUMHUYECKOTO COJAEp:KaHUs, CIpaBOYHbIE mocolus, pecypcel HTepHeTa),
aHAIU3UPOBaTh MH(GOPMALIMIO PA3IMYHBIX BUIOB U (HOPM MpEACTaBICHUS, KPUTHUECKU
OILICHMBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTH;

dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSTh PA3IMYHBIE METO/IbI IIPU MTOMCKE U 0TOOpE
uH(popManr1, HeOOXOAMMOH /IJIsl BBITIOTHEHUS YI€OHBIX 3a7a4 ONPEACTCHHOTO TUTIA;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  WH(OPMAITMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U PA3INYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMAIBHYIO (opMy MpeacTaBieHus WH(opmauu
(cxembl, rpadUKH, AUArpaMMBbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);

UCTIONIb30BaTh HAYUYHBIA S3bIK B KaueCTBE CPEACTBA MpHU paboTe C XUMHUYECKOU
uHdopmalmeil: MpUMEHITh MEXIIpeAMETHbIe (PU3NUecKre U MaTeMaTH4YeCKue) 3HaKu
¥ CUMBOJIBI, (hOpMYJIbI, a00pEeBUATYpPBI, HOMEHKIATYPY:;

UCTIONB30BaTh M MPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HarJIsIIHOCTH.

KoMMmyHuKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIC IeHCTBHSL:

3aJaBaTh BOMPOCHI TIO CYIIECTBY OOCYyXmTaeMol TeMbl B XOJ€ Juajora
W/WIM  JUCKYCCUHU, BBICKAa3bIBaTh HACH, (OPMYJIUPOBATh CBOM  IPEIJIOKCHHS
OTHOCHUTEJILHO BBIMTOJTHEHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMECH pPe3yJIbTaTOB IO3HABATEIBHOW JCATCIIBHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEIPHO WMJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHITIOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, IPAKTHYECKOW padOThl 1O HCCICIOBAaHHIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3alid Y4eOHOro TpoeKkTa U (POPMYyIHPOBATH BBIBOJIBI
0 pe3yibTaTaM IMPOBEICHHBIX HCCICAOBAHUM MYTEM COTJIACOBAHMS IO3UIMH B XOJ¢C
o0Cy>KJIeHHsI 1 OOMEHA MHEHUSIMU.
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PeryasiTuBHble YHHMBepCcaJbHble yUeOHbIE JeilCTBUS

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBJISITH CBOIO  [MO3HABATEIIBHYIO
JCSATENIbHOCTh, OIpeaeNsss ee MeNMH | 3aJa4yd, KOHTPOJMpPOBaTH W 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaracMbIi allTOPUTM JCHCTBHIA TIPH BHITIOJTHCHHH
y4eOHBIX U MCCIIEIOBATEIbCKUX 3a1a4, BEIOMpaTh Hanbosee 3pHEeKTUBHBIN CIOcO0 UX
PEIICHUS C YYETOM IMOJTYyUYEHHUs HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOCW JIEATEIbHOCTH Ha OCHOBE CcaMOaHaJIM3a
U CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yNbTaThl OCBOEHUSI MPOrPaMMbl CPEHEro OOIIEro 00pa3zoBaHUs
o XUMHUHM Ha 0a30BOM ypOBHE OPHEHTHUPOBAHBI HAa OOECIEUYECHHE MPEUMYIIECTBEHHO
00111e00pa3oBaTeNbHON U OOIIEKYIBTYPHOM MOATOTOBKHM 00yUatonuxcs. OHU BKITIOYAIOT
cnenuduueckre sl y4eOHOTO TmpeaMera «XUMHs) HaydHbIE 3HAHHS, YMEHUS
U CcIocoObI JIEHCTBUIN 10 OCBOEHUIO, UHTEPITPETAIIMHN U TPEOOPa30BAHUIO 3HAHUMA, BUIBI
JESTENHPHOCTH TIO TMOJTYYEHHUI0O HOBOTO 3HAHUSA W MPUMEHEHHWIO 3HAHWM B Pa3IUYHBIX
y4eOHBIX M PEANbHBIX KXU3HEHHBIX CUTYyaIllMsIX, CBSA3aHHBIX C XuUMHUed. B mporpamme
10 XMMHH TPEAMETHBIC PE3YIIbTaThI MIPEACTABICHBI IO TOIaM U3yUCHUS.

K xonmy oOydenuss B 10 kjacce mpeaMeTHBIC PE3yJIbTaThl OCBOCHHS Kypca
«Opranuueckasi XMUMHs» OTPaKaroT:

c(hOpMHUPOBAHHOCTh IPEACTABICHUN O XUMHUUYCCKOM COCTABJISIONICH €CTESCTBEHHO-
HAY4YHOM KapTUHBI MHUpA, POJIM XUMHU B TIO3HAHWUM SIBIICHUW MPUPOIBI,
B (OpPMHUpPOBAHMHM MBIIIICHUS H KYJbTYpPHl JIMYHOCTH, €€ (yHKIMOHAIBHOM
rPaMOTHOCTH, HEOOXOJIMMOW ISl pElICHUsS NPaKTHUUYECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPAS BKIIOYAET: OCHOBOMOJIATAIOII1E
MOHATHS (XMMHUYECKUH 3JEMEHT, aToM, JJICKTPOHHas 000JI0YKa aToMma, MOJIEKYIIa,
BaJICHTHOCTh, JJICKTPOOTPUIIATEIILHOCTh, XHUMHYECKasl CBS3b, CTPYKTypHas (opmyia
(pa3BepHyTas U COKpaIeHHas ), MOJIb, MOJISIPHASI MAcca, MOJIIPHBIN 00BhEM, YTIIEPOTHBIN
CKeTeT, (YHKITMOHAIbHAS TPYIINA, PaAUKall, U30MEPHs, H30MEPhI, TOMOJIOTUIECKUHN PSIII,
TOMOJIOTH, YTJIEBOJAOPOJBI, KHCIOPOJI M a30TCOJAEPKAIIME COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opranndeckux BemiecTs A.M. byTiepoBa, 3aKOH COXpaHEHHS MaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUHN S3bIK XMMHUH; MUPOBO33PEHUYECKHE 3HAHUS,
JIe)KAIME B OCHOBE MOHMMAHUSI MPUUYMHHOCTH M CUCTEMHOCTH XUMHUUYECKHUX SBJICHUM,
(dakToJIOrMYecKre CBEACHUS O CBOMCTBaX, COCTaBe, MOJyuYeHUU U 0€30macHOM
HCTIOJIb30BaHUN BAXKHEUIIMX OPraHUYEeCKUX BEHIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA;
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c(hOpMUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTEpHbIC TMPU3HAKU TOHATHIA,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIONb30BaTh  COOTBETCTBYIOIIHME  MOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALIEHUN OPTaHUYECKUX COEAUHEHNN;

chOpPMHPOBAHHOCTh ~ YMEHHMM  HCIOJB30BaTh  XMUMHYECKYI0  CHMBOJIUKY
JUIS COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTOM, COKpaIeHHOM ) hopMyT
OpraHMYECKUX BEIIECTB M YPAaBHEHHI XMMHUYECKUX PEAKIUN, U3TOTABIMBATH MOJEINIU
MOJIEKYJ] ~ OpPraHMYEeCKHMX  BEUIECTB  JUIA  WUIIOCTPALMM  HUX  XUMHYECKOTO
Y IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHHMH YyCTAHABIMBATh MPUHAJICKHOCTh H3YyUYEHHBIX
OpraHWYEeCKUX BEIIECTB MO UX COCTABY U CTPOCHMIO K OMPEAEIEHHOMY KiacCy/TpyIlie
COCIMHEHMM  (YIJIEBOJOPOABI,  KHUCIOPOJ W  a30TCOAEpXkAallhe  COCIUHEHUS,
BBICOKOMOJIEKYJISIDHBIC COCJIMHEHMsI), JaBaTb WM Ha3BaHUS IO CHUCTEMaTUYECKON
HoMenkinatype (IUPAC), a Takxke NpUBOAUTH TPUBHUAIBHBIE HA3BAaHUSI OTJIEIbHBIX
OpPraHWYECKUX BEIIECTB (3TUJICH, MMPOIUJICH, alleTUIICH, STUJICHTJINKOIb, TIUIEPHH, (HEHOI,
(opManpaerua, alneTaibIeruja, MypaBbUHas KHUCIIOTa, YKCYCHash KUCJIOTa, OJEMHOBAs
KHCJI0Ta, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmall, LeJUTH0I03a, TIULHH);

c(hOpMHPOBAHHOCTh YMEHHMS ONPEAETATh BUIbl XUMHUUECKOU CBSI3U B OPraHUYECKHUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

chOPMHPOBAHHOCTh yYMEHUS TMPUMEHATH TMOJOXKEHUS TEOPUH  CTPOCHUS
opranudeckux BemectB A.M. byrtiepoBa nns 0OBsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3UUYECKHE U
XUMHUYECKHNE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHMYECKUX
BEIIECTB (METaH, dTaH, 3TWICH, MPOMWICH, alleTuiieH, OyTtaauen-1,3, MeTunOyTaaueH-
1,3, OGeH30/1, METaHOJ, 3TaHOJ, ITUJICHIJUKOJb, TIUIEPUH, (EHOJN, aleTalbIerui,
MypaBbUHAsi U YKCYCHasl KUCJIOTBI, IJIFOKO3a, Kpaxmaj, LEJUII0JI03a, AMUHOYKCYCHas
KHUCIIOTa), WJUTIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKIYy HUMHU YypaBHEHHSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCTIOIh30BAHUEM CTPYKTYPHBIX (popMyIT;

chOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOUYHUKHU YTIIEBOAOPOIHOTO
ChIpbs (HE(QTh, NPUPOJHBIM Ta3, yroib), CIOCOOB MX MEPEPAOOTKU U MPAKTHUYECKOE
IpUMEHEHHUE MPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTH YMEHUM MTPOBOJAUTH BRIUUCIICHUS 110 XUMHUYECKUM YPaBHEHUSIM
(maccel, o0beMa, KOJMYECTBA HCXOJHOIO BEIIECTBA WJIM MPOAYKTa pPEaKIUu
0 U3BECTHBIM Macce, O0O0BeMy, KOJMYECTBY OJHOTO K3 MCXOJHBIX BEIIECTB
WJIU IPOAYKTOB PEAKIINN);

c(OpMHPOBAHHOCTh YMEHUM BIAJE€Th CUCTEMOI 3HAHMM 00 OCHOBHBIX METO/AaX
HAay4YHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U XUMUYECKHUX
ABJIEHUN (HaOMI0/eHNEe, M3MEPEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOIb30BATh
CUCTEMHbIE XMMHUYECKUE 3HAHUS JUISI MPUHATUS PEHICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;
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c(OpMHUPOBAHHOCTh YMEHUU COOJIIOATh TMpPaBWIA TMOJB30BAHUSI XUMHUUYECKOU
OCy/101 1 1ab0paTOPHBIM 000PYI0OBaHUEM, A TAKXKE MPABHIIA OOPAIIEHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIUSMU O BBITTOJIHEHUIO 1a00PaTOPHBIX XUMUUECKUX OIBITOB;

chOpPMUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh U BBIOJHATH  XMUMHUYECKUN
AKCIEPUMEHT (MIPEBpaIllEHUs] OPraHUYECKUX BEIIECTB MpPU HArpeBaHUU, TMOTYUYCHUE
ATUJIEHA U HM3YYEHUE €r0 CBOMCTB, KAUECTBEHHbIC PEAKLIHMH OPraHUYECKHUX BELIECTB,
JeHaTypalus O€JIKOB MPU HArpeBaHUM, IBETHBIE PEAKIUU OEJIKOB) B COOTBETCTBHUHU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTU MpU OOpAIICHUH C BEIIECTBAMH U JJA0OPAaTOPHBIM
0o00py0BaHUEM, TMPEJCTABISITh PE3YJIbTaThl XUMHYECKOTO DJKCIIEpUMEHTa B (opme
3aMuCH yYpaBHEHUW COOTBETCTBYIOIIUX PEAKIUN U (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3YJIbTATOB;

chOpMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKU  AHAIM3UPOBATH  XUMHUYECKYIO
nHpOopMaIIo, MOTyJaeMy0 U3 Pa3HbIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpMAITHH,
WNHTepHeT u 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOAATH MTPaBUJIa YKOJOTHYECKHU 1IEIeCO00Pa3HOro
NOBEJCHUSI B OBITY U TPYJAOBOM JEATEILHOCTU B LETSAX COXPAHEHUS CBOETO 370POBbA
U OKPYXaIOIIEH MPUPOJHON Cpebl, OCO3HABATH OMACHOCTHh BO3/ICMCTBUS HA YKHUBBIC
OpraHU3MBbI OIPEEICHHBIX OPraHUYECKUX BEIECTB, MOHUMAasi cMbici mokazatens [1JIK
(mpenenbHO  AOMYCTUMOM  KOHIIGHTpAlluu), TMOSACHATh HAa TpPUMEpax CIOCOOBI
YMEHBILICHUS U IPEAOTBPALICHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIst  OOyYaromuxcsi C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 37I0POBbS: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX T[O3HAHUS BEIECTB
Y XUMUYECKUX SIBJICHUH;

JUTSL CJIETIBIX M CJIA0OBUISIINX OOYYaIOIIUMXCS: YMEHUE HCIOJIb30BaTh peinbedHO
TOYEUHYIO cucTeMy o0o3naueHuit JI. bpaiins ans 3anvcu xumuueckux Gopmyd.

K konity o6yuenus B 11 kiiacce npeiMeTHbIE pe3yabTaThl OCBOCHUS Kypca «O01mast
Y HEOPTaHUYECKasd XUMHUSD» OTPAKAIOT:

c(hopMHUPOBAHHOCTH MPEICTABJICHHUIA: 0 XUMUYECKOU COCTABJISIOIICH
€CTECTBEHHO-HAYYHOM KApPTHUHBI MHUpPA, POJIM XHMHUU B MO3HAHWUU SIBIICHUW TPUPOIbI,
B (OPMHUpPOBAHMM MBIIIJIEHUSI U KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOIWMOW JUIS PEIICHUS NPAKTUUYECKUX 3aJa4 M DKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOMN CPEIE;

BJIAJICHUE CUCTEMON XUMMHUYECKUX 3HAHUM, KOTOPAsk BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATUS (XUMUUYECKUH DJIEMEHT, aTOM, HM30TOM, S-, pP-, d- SJIEKTpOHHBIE OpOUTAIU
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BbeM, BAJICHTHOCTb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTENEeHb OKMUCIICHHUS, XHMHYECKas CBsA3b (KOBaJEHTHAas,
HMOHHAasl, METaJUIMUeCcKasi, BOJOPOAHAs), KPUCTAIITUNYECKAs PEIIeTKA, TUITBI XUMHUYECKUX
peaKkuuii, pacTBOP, JIEKTPOJIUTHI, HEIJIEKTPOJUTHI, SJICKTPOJIUTHUYECKAS THUCCOLIUAIINS,
OKHMCIIUTEb, BOCCTAHOBUTEIIb, CKOPOCTh XHMHUYECKOM PpPEaKIUH, XUMHYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUSL AJIEKTPOJIUTHUYECKOM JTUCCOLMALINH,
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nepuoguueckuit 3akoH JI.M. MeHueneeBa, 3aKOH COXpPaHEHUSI MACChl BEIIECTB, 3aKOH
COXpaHEHUS W MPEBPAIICHUS SHEPIUH MPU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMHWH, MHPOBO33PEHUYECKHWE 3HAHWS, JIEKAIMe B OCHOBE
NOHUMAaHUsl MPUYUHHOCTU M CHUCTEMHOCTH XUMHUYECKUX SBICHHUH, (PaKTOJIOrMYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U 0€30IMaCHOM MCIOJIb30BAaHUH BAKHEHIIINX
HEOPTaHWYECKHUX BEIIECTB B OBITY U MPAKTUICCKOMN EITEIHHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTEpHbIC TMPU3HAKU TOHATHIM,
yCTAHABJIMBaTh MX B3aMMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME IMOHSTHUSA
IIPY OIUCAHWH HEOPTAHUYECKUX BEIIECTB U UX [IPEBPALLICHUM;

chOpMHPOBAHHOCTh ~ yYMEHHM  HUCIOJB30BAaTh  XUMHYECKYH)  CHMBOJIUKY
Uit cocTaBieHHus (GOpMyJT BEIIECTB H YPAaBHCHHM XWMHYECKHX  PEaKIIHi,
cucremarudeckytro HoMeHknaTypy (IUPAC) u TpuBHanbHbie Ha3BaHHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbI ras, yriieKUCIbIi ra3, aMMUaK, raiieHas u3BecTb,
HeranieHas U3BeCTb, MUThEBAs COMA, IUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMCHHI OMPEICISITh BAJICHTHOCTh W CTETNCHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BUJ XUMUYECKOWU CBSI3U
(koBajieHTHasi, MOHHAs, METAJNIMYecKas, BOJOpPOAHAs) B COCIUHEHUSX, THUI
KPHUCTAJNIMYECKON PEIETKH KOHKPETHOIO BelllecTBa (aATOMHasl, MOJIEKYJIspHAsi, HOHHAs,
METaJIJIMYEeCcKas ), XapaKTep Cpelibl B BOJHBIX pACTBOPAX HEOPTAaHUYECKUX COCTUHEHUIM;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAICKHOCTh HEOPraHMYECKUX
BELIECTB IO UX COCTAaBY K OIPEAEIEHHOMY KJacCy/TpyIle COeIUHEHUN (TpOoCThie
BEIIECTBA — METAIbI U HEMETAJUIbl, OKCHJbI, OCHOBAHHS, KHUCIOTHI, amM(pOTEpHbIC
TUIPOKCHUIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICT MEPUOAMYECKOIO 3aKOHa
JI.1. MenneneeBa U JEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, OOBSCHUTEIHHYIO
Y IPOTHOCTHYECKYIO QYHKITUU;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHAYECKUX JJIeMeHTOB 14 mnepuonoB Ilepmoguyeckor CHCTEMBI XUMHYECKUX
anemenToB J[.U. MenpeneeBa, UCIONB3Ys MTOHATUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATINY,
«QHEPreTUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMHUYECKUX JJIEMEHTOB U MX COCIMHEHUW IO mepuonam W rpymnmam llepuonuueckon
CUCTEMBbI XUMHYeCKuX 3J1eMeHTOB /(.M. MeHeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKHUE
CBOMCTBA  HEOPraHMYECKMX  BEUIECTB  pa3IMYHBIX  KJACCOB,  IMOATBEPKIATh
CyLIECTBOBAHME T'C€HETUYECKOM CBSI3M MEXAY HEOPraHMYECKMMHM BELIECTBAMHU
C IOMOIIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMM;

chOpMUPOBAHHOCTh ~ YMEHHSI  KJIAacCU(PUIMPOBATH  XUMHYECKUE  PEaKIuu
[0 Pa3JIMYHbIM NpPHU3HAKAM (YHCIy U COCTaBY PEATMPYIOLIMX BEUIECTB, TEMJIOBOMY
ahdexTy peakiuu, HU3MEHEHUIO CTETNEeHEH OKUCIEHUS DJIEMEHTOB, OOpaTUMOCTH
peaKklMK, YYaCTHIO KaTaanu3aropa);
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c(hOpMHPOBAHHOCTh YMEHUM COCTABIIATH YPABHEHHS PEAKIU PA3TMYHBIX THUIIOB,
MOJHBIE M COKpAIEHHbIE YPaBHEHMS PEaKlMil MOHHOIO OOMEHA, YYUThIBas YCIOBUS,
MIPU KOTOPBIX ATU PEAKIIMU UAYT /10 KOHIIA;

chOpMUPOBAHHOCTH ~ YMEHUM  TPOBOAUTH  PEAKIUH,  IMOJATBEPKIAIOIINE
KAUeCTBEHHBIN COCTaB Pa3JIMYHbIX HEOPTaHUUECKUX BELIECTB, PACIIO3HABATH OINBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOUIME B BOJIHBIX PACTBOPAX HEOPIaHUYECKHUX BEIIECTB;

chOpMUPOBAHHOCTh ~ yYMEHUW  pPACKPBIBATh  CYIIHOCTb  OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHS JIEKTPOHHOTO OanaHca ATUX
pEaKUHniA;

c(hOpMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM
peakiuu OT Pa3IuYHbIX (PAKTOPOB; XAPAKTEP CMEIICHUS XUMHYECKOIO PaBHOBECHS
B 3aBHCHUMOCTH OT BHeIIHero Bo3aeicTBus (nmpunium Jle [larense);

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XUMUUYECKHUE MPOIECCHI, JexKallne
B OCHOBE MPOMBIIUICHHOTO TIOJYYEeHHS CEpPHOM KHCJIOThI, aMMHaKa, a TakKxKe
c(hOpMUPOBAHHOCTH MPEJCTABICHUM 00 OOIIMX HAYUHBIX MPUHIIUIIAX U DKOJOTUUYECKUX
mpoOeMax XUMHAYECKOTO MTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MTPOBOAUTH BBIUUCIIECHHUS C UCIIOJIb30BAHUEM TTOHSITHS
«MaccoBas 107151 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIIEHUH Ta30B IPU XUMUYECKHUX
peaKkIusax, MacChl BEIleCTBA WM 00beMa ra30B MO W3BECTHOMY KOJUYECTBY BEIIECTRA,
Macce Wi 00beMy OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIUIOBOTO A dexTa
peaKIMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, IPEBPAIICHUS U COXPAHCHUS
SHEPIruy;

c(OpMUPOBAHHOCTh YMEHUW COONIOAATH TMpaBWiIa IOJB30BAHUS XUMHUYECKOU
NOCY101 1 1aOOpaTOPHBIM 000PYA0BAaHUEM, a TAKIKE MPABUIIA OOPAILICHHS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIIMSIMH I10 BBITIOJIHEHUIO JJA00PATOPHBIX XUMUYECKUX OIBITOB;

cOPMHUPOBAHHOCTh ~ YMEHUH  IJIAHUPOBaTh W BBINOJHATH  XUMHUYECKUU
AKCIEPUMEHT (pa3jIoKEHUE IMEepOKCHAa BOAOpOAAa B MPUCYTCTBHM KaTaln3aropa,
OTpEe/ICJICHUE CPebl PACTBOPOB BEILECTB C MOMOIIBI YHHUBEPCAIBHOTO WHJMKATOPA,
BJIUSIHUE PA3NIUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON peakliu, peakliuid UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIIuu Ha Cyib(dart-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH
aMMOHHSI, PELIEHUE SKCIIEPUMEHTAIIbHBIX 3314 110 TeMaM «Metaibs u « HemeTtamibiy»)
B COOTBETCTBUU C IMpaBUJIAMHU TEXHUKU O€30MAaCHOCTH MpHU OOpallleHUU C BEleCTBAaMU
U 71a00paTOpHBIM  OOOPYJIOBAaHWEM, MPEACTABIATH  PE3YJAbTAThl XMUMHUYECKOTO
JKCIIepUMEHTa B (opMe  3aluMch  YpaBHEHUH  COOTBETCTBYIOIIMX  pEaKUUl
1 (HhOpMYITHUPOBAThH BHIBOJIBI HA OCHOBE ITUX PE3YIbTATOB;

chOPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aQHAIM3UPOBATh  XHMHUYECKYIO
MH(pOpMaLMIO, TOJy4aeMyl0 M3 pa3HbIX HCTOYHMKOB (CpelIcTBa  MacCOBOM
KOMMYHUKaIuu, MTHTepHET U Jpyrux);

c(hOpMHPOBAHHOCTh YMEHUH COOIIOAATH MPABUIIA HYKOJIOTHYECKH 11ETIECO00Pa3HOTO
MOBEJICHUSI B OBITY U TPYJAOBOW JCSATEILHOCTH B IEJSAX COXPAHEHHUS CBOETO 3I0POBBS
U OKpYXalolllel MPUPOJHON Cpelibl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBUSI Ha >KUBbBIC
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OpraHu3Mbl OMNpPEJEICHHBIX BEIIEeCTB, MOHUMAasi cMbica mnokazarens [IJIK, moscHsATb
Ha MpuUMepax CnocoObl YMEHBIIEHUS W TMPEJOTBPAIEHUS HX BPETHOTO BO3ICHUCTBUS
Ha OpraHu3M YeJIOBEKa;

Uit OOydYarolmuxcs C OrPaHMYCHHBIMM BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHUE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYIMHBIX METOJaX TO3HAHUSI BEIIECTB
U XUMHYECKUX SIBJIEHUIL;

JUISL CJIETIBIX U CIAOOBUISIIMX OOYYaIOIIMXCS: YMEHHE HCIOIb30BaTh PelibehHO-
TOYCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins ans 3anvcu xumuueckux Gopmyd.
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10 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BUIBI A€ATEILHOCTH
pa3IeyioB U TEM [IporpammMHoO€E conepxaHue
/11 4acoB oOydJaronuxcs

y4eOHOTO NpeaMeTa

Paznen 1. TeopeTnueckue 0OCHOBbI OPraHUYEeCKOM XUMUM

1.1

[Ipenmer
OPraHUYECKON XUMUHU.
Teopus crpoeHus
OpraHUYECKUX
COECIMHEHUN

A.M. bytnepoBa

3

[Ipenmer opraHM4eCKON XUMHUM:

€€ BOBHMKHOBEHUE, Pa3BUTHE

Yl 3HAYEHHE B NTOJTYYEHUHU HOBBIX
BEILIECTB U MATEPUAIIOB.

Teopus CTpOEHHS OPraHUYECKUX
coenuHenuit A.M. byTieposa,

€€ OCHOBHBIE MOJIOKEHUS.
CrtpykTypHBIE POPMYIIBI OPraHUIECKUX
BelecTs. ['omonorus, nzomepusi.
XUMHUYECKAS CBSI3b B OPraHUYECKUX
COEAMHEHUSIX: KPATHBIE CBA3H,

O- U T-CBSI3U.

[IpencraBnenue o kiaccupuKauu
OpPraHUYECKUX BEIIECTB.
Homenknatypa opraHu4ecKkux
COCAMHEHU (CUCTeMaTHYeCKas)

Y TPUBUAJIbHBIC HA3BaHUS BaYKHEUIINX
IIPEACTABUTEIIEN KIIACCOB OPraHUYECKUX
BELLECTB.

PackppIBaTh CMBICI U3y4aeMbIX
MOHATUH (BBISIBIISITH UX XapaKTePHbIE
IIPU3HAKH), yCTaHABIINBATh UX
B3aUMOCBSI3b.

[IpuMeHATH NOJIOKEHUS TEOPUN
CTPOEHUSI OPraHUYECKUX BELIECTB

A. M. bytnepoBa i1 00bSICHEHUS
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX
COCTaBa U CTPOEHUSL.

Hcronbs30BaTh XUMUYECKYHO CUMBOJIUKY
IUIs1 COCTABJIEHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpAIlleHHON ) POpMYJI OPraHuYECKUX
BELIECTB.

OnpenensaTe BUJIbI XUMUYECKOM CBS3U
(onuHapHBIE, KPATHBIE) B OPraHUYECKUX
COCJIMHEHHUSIX.

PackpeiBaTh posib OPraHu4e€CKON XUMHUU
B IPUPOJIE, XaPAKTEPU30BaTh €€
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JKCIepUMEeHTAIbHbIE MeTObI
U3YyYeHHUsl BeleCTB M UX NMpeBpallleHuii:
e JleMOHCTpaLMu:

— O3HaKOMJIEHHE ¢ 00pa3LamMu
OpraHMYECKUX BEILIECTB U MaTepralaMU
Ha UX OCHOBE;

— OIBITHI MO MPEBPAILICHUTIO
OpraHUYECKUX BEIECTB MPY HArPEBaHUU
(raBneHue, oOyTIIMBaHUE U TOPEHUE).

e JlabopaTopHBI€ OTIBITHI:

— MOJEIUPOBAHUE MOJIEKYJI
OpraHUYECKUX BEIIECTB

3HAYEHHUE B KU3HU YEJIOBEKA,
WUTIOCTPUPOBATH CBA3b C APYTUMU
HayKaMH.

Ha6utoiaTe 1 onuceiBaTh
JE€MOHCTPALIMOHHBIE OIBITHI; TPOBOAUTH
U OMKCHIBATH JIAOOPATOPHBIE OMBITHI

U TIPAKTUYECKUE padOTHI

Hroro no pazneny

Paznen 2. Yruesoaopoasl

2.1 | IIpenenbHbIe AJIKaHBI: COCTaB U CTPOECHHUE,
YIJI1€BOAOPOIBI — FOMOJIOTHYECKUH psifl. MeTaH u 3TaH —
aJIKaHbl IIPOCTENIINE MPEICTABUTEIM aJTKAHOB!

COCTaB, XUMHUYECKOE CTPOCHHE,
busznyeckue 1 XUMUYECKHe CBOMCTBA
(peakuuu 3aMeIeHHs] U TOPEHUS ),
HAXO0XKJEHUE B IPUPOJE, ITOITYyUEHUE
U [IPUMEHEHUE

2.2 | HenpenenbHbIe AJIKEHBI: COCTaB U CTPOECHHUE,
YIJIEBOIOPOJBI: TOMOJIOTHYECKHN Psil. DTUIIEH —

aJIKCHBI, aJIKaJIUCHBI,
AJIKAHBI

MIPOCTEUIINH NTPEACTABUTED AIIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3HIecKue 1 XUMUYECKHUE CBOMCTBA

PackpeiBaTh CMBICIT H3yUaeMbIX
MTOHSATHH (BBISBIIATH UX XapaKTePHBIC
IPU3HAKH), yCTAaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIUE MMOHSITHS

MIpU OMTMCAHUU COCTaBa, CTPOCHUS

Y TIPEBpAIEHUN OPraHuYECKUX
COEeIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTISL COCTaBJICHUSI MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpAIEeHHON ) (POpPMYJT OPraHuYeCKuX
BEIIIECTB.
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(peakuuu rTuAPUPOBaHUS,
rajoreHUpPOBAHMS, THIPATALINH,
OKHUCJICHUS U TIOJIMMEPHU3ALINH )
HaxXO0XXJICHUE B IPUPOJIE, MOTyICHUE
Y IPUMEHEHUE.

Ankanuensl: Oytaauen-1,3

U MeTWJIOyTagueH-1,3, XuMuueckoe
CTpPOCHUE, PEAKIIHS MOJTUMEpU3aInU,
IpUMEHEHUE (1151 CUHTE3a
IPUPOJHOTO U CHHTETUYECKOTO
KaydyKa 1 pe3uHbl).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTUYECKUN PS/I.
ALIETUIIEH — MPOCTEUIINN
MpEeJCTABUTEIIb AJTKWHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, PU3NUECKHE
U XMMUYECKHE CBOMCTBA (PEeaKIUU
TUAPUPOBAHUS, TATIOTCHUPOBAHUS,
THIpaTaluy TOPEHUs ), HAXOXKICHHE
B IIPUPO/IE, TOJTyUYEHHE U TPUMEHEHUE

23

ApomaThueckue
YIIEBOIOPOIBI

ApeHbl: 6EH30J1 U TOJYOJI, COCTaB,
XUMHYECKOE CTPOCHHE MOJIEKYI,
du3nveckne 1 XUMHUYECKUE CBOWCTBA
(peakiuu rajJjoreHupoBaHus

¥ HUTPOBAHMSI ), TIOTy4YECHUE

U npuMeHeHue. Binusaue 6ensona

VYcranaBauBaTh NPUHAIJIC)KHOCTD
BEIIECTB K OINPEICICHHOMY KJIaccy
YIJIEBOJOPOAOB MO COCTaBY

U CTPOCHUIO, HA3bIBATh UX

110 CUCTEMaTUYECKONH HOMEHKIIaTyPeE;
MIPUBOJIUTh TPUBHUATIbHBIC HA3BAHUS
OT/ICJIbHBIX MIPEACTAaBUTEIICH
YIJIEBOIOPO/IOB.

Onpenensite BUIbI XUMUYECKOU CBSI3U
B MOJIEKYJIaX yIJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIIMOHHON CITOCOOHOCTH
YIJIEBOJIOPOAOB OT KPaTHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue

1 XMMHYECKHE CBOMCTBA, BAXKHECHUIIINEC
CIOCOOBI MOTYUYECHHS] TUITUYHBIX
MPECTABUTEIICH pa3IMUHbBIX KJIAaCCOB
YIJIEBOJOPOAOB (METaHa, ITaHa,
ATUJIEHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH30171a, TOJIYyOJIa).

BBISBIISITE TEHETUUECKYIO CBSA3b MEXKITY
YIJIEBOIOPOAaMU U TTOATBEPKAATh €€
HaJIMYME ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
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Ha OpraHu3M 4esioBeka. ['eHernueckas
CBA3b YIJIEBOJOPOJIOB

24

[Tpuponnsie
UCTOYHUKHU
yTIEBOIOPOIOB U UX
nepepadoTka

[Tpupoausrtii ra3. [lonytHeie HeTsIHBIC
ra3pl. HeTh 1 ee npoucxoxxaeHue.
Cnoco6s1 iepepadoTku HepTH:
MEPEroHKa, KPEKUHT (TEPMUUYECKUA,
KaTanuTudeckuil). [TpoaykTsl
nepepaboTKu HEPTH, UX TPUMEHEHUE
B ITPOMBIIIUICHHOCTHU U B OBITY.
KameHHBIN yroiap 1 IPOIYKTHI €10
nepepaboTKU.

JKCIePUMEHTATbHbIE METOABI
HU3yYeHHs BellecTB

U UX IPeBpalleHU:

e JleMoHCTpauu:

— xoutekuun «HedTb» u «YToIby;
— BugeodparmeHT «Bynkanuzamms
PE3UHBD).

e JlaGopaTOpHBIE ONBITHI:

— Ka4ECTBEHHOE OIPE/IEIICHHE
yTiepojia 1 BOAOPO/Ia B OPraHUuYECKUX
BEIIECTBAX;

— O3HaKOMJIEHHE ¢ oOpa3iaMu
IJIACTMACC, KAyYyKOB M PE3UHBIL;

— MOJIEIMPOBAHUE MOJIEKYJI
YTJIEBOJOPOOB U
raJIOr€HONPOU3BOIHBIX.

pEaKIMii C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.
XapakTepu30BaTb HCTOYHUKHU
YTJIEBOJOPOAHOTO ChIPhS (HEQTH,
IPUPOJHBIN ra3, yrois), ClIOCOOBI UX
nepepadoTKU U PAKTUYECKOE
IIPUMEHEHUE N0JIy4aeMbIX IPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaO0JII0ZICHUE U OMTUCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (1a00paTOPHBIE ONBITHI
U TIPAKTUYECKUE PaOOTHI).

CrnenoBath mpaBuiiaM 0€30MacHOM
paboTHI B 1abopaTtopuu

IIPU UCIIOIb30BAaHUU XUMUYECKOU
MOCYJIbl 1 00OPY/IOBAHHUS, & TAKKE
npaBuiiaM oOpallleHus ¢ BEIIeCTBaMU
B COOTBETCTBUU C MHCTPYKIUSAMU
BBITIOJTHEHUSI TAOOPATOPHBIX OMBITOB
U MPAKTUYECKUX PAOOT MO MOIYYESHHUIO
Y U3YYEHUIO OPraHUYECKUX BELIECTB.
[IpencraBisiTh pe3ynbTaThl
HKCIIEPUMEHTA B (hopMe 3aIncu
YPaBHEHHU COOTBETCTBYIOLIUX PEAKLIUI
Y JIEJIaTh BBIBOJbI HA UX OCHOBE.
[IpoBOIUTH BBIUMCIIEHUS

IUTSL OIPEJIETICHUS] MOJIEKYJISIPHOM
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e [IpakTnueckue pabOTHI:

Ne 1. IlonydeHnue sTuneHa U U3y4eHUE
€ro CBOMCTB.

e Pacuernsle 3anaumu:

— OINpENENICHUE MOJIEKYIJISIPHOU
(opMyJIbl OPraHUYECKOTO BELIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHX DJIEMEHTOB;

— pacyeTsl 10 YPaBHEHHUIO XMMUYECKOM
peakuuun

(hopMyJIbl OPraHUYECKOTO BEIIECTRA,
10 YPaBHEHUIO XUMHUYECKON PEAKIUH.
CaMOCTOATENBHO IIIAHUPOBATH

1 OCYLIECTBIIATH CBOIO [T03HABATEIIbHY IO
JEeATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IpyNnrnoBoi yueOHOH
NEATENBHOCTH

Htoro no pazneny

13

Paznen 3. Kucaopoacoaep:ka

IHUE OPraHuIeCKUE COCIMHCHUA

3.1

Cruptbl. DeHon

3

[IpenenbHble OAHOATOMHBIE CIIUPTHI:
METaHOJ M ATAHOJI, XMMHUUYECKOE
CTpoeHUE, PU3NUECKUE U XUMUUYECKUE
CBOMCTBa (pEaKIMU C aKTUBHBIMU
MeTaJlJIaMH, TaJI0T€HOBO0POIaMH,
ropeHue), npuMeHenue. Bogopogxas
CBs13b. DUBMOJIOrNYECKOE ICHCTBUE
METaHOJIa U ATaHOJIa HA OPTraHU3M
YyeJIoBeKa.

MHOroaToOMHBIE CIUPTHI: ATUIICHTJIMKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOEHHUE,
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA
(B3auMOJIEMCTBHE CO MICTOYHBIMU
MeTaJlIaMU, KaueCTBEHHAs PeaKius
Ha MHOTOATOMHBIE CIIUPTHI).

PackpbIBaTh CMBIC]T N3y4aeMbIX
MOHATUM (BBISBIISITh UX XaPAKTEPHbBIE
MPU3HAKH), YCTAHABJIMBATh UX
B3aMMOCBSI3b, UCITOJIb30BATh
COOTBETCTBYIOIIUE MMOHSITUS

MIPY OMTMCAHUU COCTaBa, CTPOCHUS

Y MIPEBPALICHUN OPTaHUYECKUX
COCJIMHECHUH.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY
ISl COCTABJICHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpaIlleHHOMN ) (POpMYJT OpraHnyeCKUx
BEILIECTB.

YcraHaBIMBaTh NMIPUHAJIEKHOCTD
BEIIECTB K ONPEACIEHHOMY KIIacCy
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DU3HOJOTUYECKOE JICUCTBUE

Ha OpraHu3Mm 4enoBeka. [[pumenenue
TJTMIEPUHA U ATUIICHTIMKOJISL.
®enon. CTpoeHUE MOJIEKYIIbI,
busndecKue 1 XUMUYECKUE CBOMCTBA
¢denona. TokcnyHOCTH PeHoIa, ero
(bH3HOIOTHYECKOe ICHCTBUE

Ha OpraHu3M 4esioBeka. [IpumeHeHune
denomna

3.2

AJBJIEeruabl.
Kap6oHOBBIE KUCTOTHI.
CnoxubIe 23GUPBI

Anpaeruasl: GpopMaibaeTua

Y alleTaJbACT U/, XAMUYECKOE
CTpoeHHe, GU3NYECKUE U XUMUUECKHE
CBOMCTBa (peakIMu OKUCIECHUS

Y BOCCTAHOBJICHU S, KAUECTBEHHbBIE
peakuun), IoJIy4eHHE

U IPUMEHEHUE.

OIHOOCHOBHBIE IPEEIIbHBIC
KapOOHOBBIE KUCIIOTHI: YKCYCHasI
KHCJIOTa, XUMUYECKOE CTPOEHUE,
(¢u3nyecKkue 1 XUMHUYECKHE CBOWCTBA
(oOmive cBoWcTBa KUCIOT, PeaKus
TepUuPUKaINN), TOTyICHUE

u npuMeHenue. CteapuHoBast

Y OJIEMHOBAsl KMCJIOTHI KaK
IPEJICTAaBUTEIIN BBICIINX KApOOHOBBIX
KHCJOT.

Mpl1a KaK COJIM BBICHIMX KapOOHOBBIX

10 COCTaBY M CTPOCHUIO, HA3bIBATh UX
10 CUCTEMATUYECKON HOMEHKJIATypE;
MPUBOJIUTh TPUBHUAIbHBIC HA3BAHUS
OTACIbHBIX MPEJICTaBUTEIICH
KHUCIJIOPOJICOAEPKAIINX COEAUHEHNM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
IpUMEHEeHHE, GU3NICCKUE

1 XMMHYECKHE CBOMCTBA, BaXKHEHUIITHE
CIIOCOOBI TTOTYUYCHUS] TUITUYHBIX
MPEJICTAaBUTENIEN PA3IMYHBIX KJIACCOB
KHCJIOPOJICOICPKAIIUX COCAMHEHUIN
(MeTaHONa, ATAHOJIA, TJIULIEPUHA,
dbenona, hopmanpaeruia,
aleTanbJeruia, yKCyCHON KUCIIOTHI,
TJIIOKO3bI, caxapo3bl, Kpaxmania,
1I€JIJTFOJI03b1 ); BBISBIISATH T€HETHYECKYTIO
CBSI3b MEXK]Iy HUMU U TTOJITBEPK/IATh €€
HaJIMyue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
pPEAKIMIA C UCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTAB, XMMHUUYECKOE
CTPOEHUE U TPUMEHEHHUE KUPOB,
XapaKTEPU30BaATh UX 3HAUCHUE

IS 5KU3HEIEATEIIbHOCTH OPTAaHU3MOB.
Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
Ha JKMBBIC OPTaHU3MBI OITPEACTICHHBIX
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KHCJIOT, UX MOIOIIIEE JICHCTBHE.
Cnoxxnble 3QUpbI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCJIOT.

IMaaponu3 coxHBIX AHUPOB.

JKunpsl Kak MPOU3BOJHBIE TIIULIEPUHA
U BBICIINX KapOOHOBBIX KUCJIIOT.
I'maponus xupos

3.3

YrieBoasl

VYrieBoibl: cocTaB, KilaccuuKaims
yTJIEBOJIOB (MOHO-, JIH-

U nosmcaxapuibl). ['mroko3a —
MPOCTEUIIINN MOHOCAXAPUL:
0COOEHHOCTH CTPOCHHUS MOJICKYJIBI,
dbu3nYecKre 1 XUMUYECKUE CBOMCTBA
TJIIOKO3BI (B3aMMO/ICHCTBHE

¢ ruapokcugom meau(Il), okucienne
aMMMA4YHBIM PAaCTBOPOM OKCHJIA
cepeopa(l), BoccranoBneHue, OpoKEHUE
TJIFOKO3b1), HAXO0XKJIEHUE B IPUPO/IE,
MPUMEHEHUE TIIFOKO3bI, OMOIornyecKas
POJIb B KUBHEAECATEILHOCTH OpraHu3Ma
yenoBeka. DorocuHTe3. PpyKTO3a KAK
WU30MED TITFOKO3BI.

Caxapo3a — npeJICTaBUTENb

M CaxapuaoB, THAPOJIU3 Caxapo3bl,
Hax0>XJICHUE B IPUPOJIE U IPUMEHEHHE.
Kpaxmai u nemirono3a kak IpupoHbIe
MOJIMMEPBI: CTPOEHUE Kpaxmasa

OpPraHMYECKUX BEIIECTB, MOSACHATD
Ha MpUMepax CocoObl YMEHbLICHHS

Y TIPEIOTBPAIICHUS X BPETHOTO
BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — IIPOBEJICHUE,
HaO0JII0ICHHE U ONTUCAHUE XUMUYECKOTO
SKCIIEpUMEHTa (J1aOOpaTOPHBIE OIBITHI
U TIpaKTHYECKUE pabOThI).

CrnenoBath mpaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

MPU UCMIOJIB30BAaHUN XUMHUYECKON
MOCYZIbl U 000pPYIOBaHUS, a TAKXKE
npaBuiiaM oOpallleHus ¢ BEIIeCTBaMU

B COOTBETCTBUU C UHCTPYKIUSIMHU
BBITIOJTHEHU S JTAOOPATOPHBIX ONBITOB

Y MPAKTUYECKUX PadOT IO MOTyIECHUTO
Y U3YYEHUIO OPraHNYeCKHUX BEIIECTB.
[IpeacTaBasTh pe3yabTaThl
AKCIIEpUMEHTA B (pOpME 3arucu
YpaBHEHUHN COOTBETCTBYIOIINX PEAKIIUI
U JIeTIaTh BBIBOJABI HA UX OCHOBE.
[TpoBOANTH BEIYUCIICHUS

IUISI OTIpE/IeNIeHUs MOJIEKYJISIPHON
(bopMyIIbI OPraHuYEeCKOro BEIECTBA,
M0 YPaBHEHUIO XUMUUYECKOU PEAKIUH.
CaMocCTOSTENBHO MJIAHUPOBATh
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1 IIEJUTIOJI03bI, (PH3NYECKre

Y XUMHUYECKHE CBOMCTBA Kpaxmasa
(TMapoaN3, KAaueCTBEHHAS PEeaKITus

C UOJIOM).

JKCcrepUMeHTAIbHbIE METO/IbI
H3Y4YeHHs BellleCTB U MX MpeBpAalleHuii:
e JlaGopaTopHBIE ONBITHI:

— TOpPEHUE CITUPTOB;

— B3aUMO/IEHCTBUE MIUIIEPHHA

¢ ruapokcugom meau(Il);

— Ka4eCTBEHHBIE PEAKIIUU AJIbJIETHI0B
(OKHCIIeHHEe aMMHAYHbIM PacTBOPOM
okcujia cepedpa u THAPOKCUIOM
meau(1l));

— B3aMMO/ICHCTBUE KpaxMmaja ¢ HOJIOM.
e [IpakTuueckue paboThI:

Ne 2. CBolicTBa pacTBOpa yKCyCHOMU
KHCJOTBI.

e PacueTHble 3a1aun:

— OIpPEJICIICHUE MOJIEKYJISIPHON
(bopMyJIbI OPraHMYECKOI0 BEIeCTBa
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX JIEMEHTOB U 110 Macce
(00BeMy) IPOIYKTOB CrOpaHus;

— pacyeThl IO YPaBHEHUIO XUMUYECKOM
peaxiuu

U OCYILECTBIIATH CBOIO II03HABATENBHYIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IpynnoBoi yueOHOH
NEATENBHOCTH

Hroro no pazneny

13
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Pa3znen 4. A3oTcoaep:xaiye opraHnyecKue coeTuHeHUs

4.1

AMWHEL.
AMWHOKHUCIIOTEL.
benku

3

AMMHBI: METUJIAMUH — IPOCTEUILINN
IIPECTaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, PU3NYECKHE

Y XUMHUYECKUE CBOMCTBA (peaKkun

C KMCJIOTaMU Y TOPEHUS), HaXOXKJICHUE
B IIPUPOJE. AMUHOKHUCIOTBI KaKk

aM(pOoTepHBIC OPTAHNUYECKHIE COCTUHCHUS.

dusnueckre 1 XUMHYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha MpUMEPE TIIUIIMHA).
buonornyeckoe 3HaueHEe aMUHOKHUCIIOT.
CuHTE3 NENTUI0B.

benku kak mpuUpoIHBIC MTOJTUMEPHI.
[lepBuyHasi, BTOpUYHasi U TPETUUHAS
CTPYKTYypa O0eKoB. XUMUUECKHE
CBOMCTBA OEJIKOB: THUIPOJIN3,
JeHaTypaIs, Ka4eCTBEHHBIE PEaKINU
Ha OCJIKH.

IKCIepUMEHTAIbHbIE METOAbI
U3y4eHMsl BeleCTB U UX NMpeBpallleHUii:
e JleMoHCTpauu:

— JieHaTypaiusi OEJIKOB MPU HArPeBaHUU;
— I[BETHBIC PEaKIINHU OCITKOB

PackpbiBaTh CMBICIT H3yUaeMbIX
TOHATHUH (BBISBJISITH X XapaKTEPHBIC
MPU3HAKH), YCTAHABJIMBATh UX
B3aMMOCBSI3b, HCI0JIb30BATh
COOTBETCTBYIOIINE MOHATHUS

IIPY OMKMCAHUM COCTABA, CTPOCHUS

Y MIPEBPAIEHUN OPraHuYECKUX
COEeIUHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUIS1 COCTaBJICHHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaIleHHOMN ) (OpMyJT OPTaHUYECKUX
BEIIECTB.

OnpenensaTe NpUHAAJICKHOCTD BEILIECTB
K ONPEAEIEHHOMY KJIACcCy MO COCTaBY
U CTPOCHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOAUTH TPUBUAJIbHBIC HA3BAHUS
OTJEJIbHBIX MPEICTABUTEIIEH.
XapakTepuzoBaTh COCTaB, CTPOEHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHUE CBOMCTBA, BAXKHCUIIINE
CIOCOOBI TTOTYUYCHUS] TUITUYHBIX
MPEJCTABUTENEH a30TCOAEpKAIUX
COoeIMHEHU (METUIaMUHA, TJIUIUHA,
OCIIKOB).
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OnuckIBaTh COCTaB, CTPYKTYPY,
OCHOBHbBIE CBOWCTBA O€JIKOB; MOSICHATD
Ha IpUMeEpax 3HaAUYCHUE OEIKOB

JUIsL OPTraHU3Ma 4YeJIOBEKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI MO3HAHUA — HAOII01aTh

Y OIIUCBIBATh JJEMOHCTPALMOHHBIM
DKCIEPUMEHT.

CamoCTOSTENBHO MIAHUPOBATh U
OCYULIECTBJISAThH CBOO TO3HABATEIbHYIO
JEATENBHOCTD; IPUHAMATh AKTUBHOE
y4acTHe B IpynmnoBoi yueOHOMH
JesITeTbHOCTU

Utor

0 1O pa3zeny

3

Pa3pgeu. 5. BbicokoMoJIeKyJIsIPHbIE COeAMHEHUS

5.1

[InmacTmaccsrr.
Kayuyku. Bosmokna

2

OCHOBHBIE MOHSITUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUINA:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb NOJUMEPHU3ALINY, CPEIIHSISA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/bl CUHTE3a BRICOKOMOJIEKYISIPHBIX
COEIMHEHHUH — MOJIMMEpHU3ALIUS U
MOJIMKOHICHCALIHSL.

[TnacT™Macchl (MOAUATUIIEH,
MOJITIPONWIICH, TOJTMBUHUIXIIOPU/I,
nonuctupoit). HatypanbHslii

Y CUHTETHYECKNE KayUyKH

Bianers n3yyaeMbIMA XUMHYECKUMHU
MIOHATHUAMU: PACKPBIBATH CMBICII
U3y4aeMbIX [IOHATHNA U IPUMEHSTh 3TH
ITIOHATHS IIPU ONIMCAHUU COCTaBa

Y CTPOEHHUSI BBICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX BELIECTB,

171 OOBSICHEHUS OTACIBHBIX (DaKTOB

U SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIAKY
11 COCTaBJIEHUS CTPYKTYPHBIX (hOpMYyII
BEILIECTB M YPABHEHUN pEAKIUN
ITOJIMMEPHU3ALUHU U TTOJMKOHACHCALIAH.
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(OyTaareHOBBIN, XJTOPONPEHOBBIN

Y U30MPEHOBLIN). BosokHa:
HaTypaJibHbIE (XJIOMOK, IIEPCTh, HIEJIK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETUUECKHE (KalpOoH

U JIaBCaH).

JKCIePUMEHTAIbHbIE METO/IbI
H3Y4YeHMs BellleCTB U MX NMpeBpAalleHuii:
e JleMoHCTpauu:

— O3HaKOMJIEHHUE C 00pa3uaMu
PUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
J1acTMacc, KayayKkoB

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanboJiee pacpoCTPAaHEHHBIX BUIOB
MJIACTMACC, BOJIOKOH; IPUMEHEHUE

B PA3JIMYHBIX OTPACIISX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOJIIOAaTh

Y OIIMCBHIBATh JEMOHCTPALMOHHBII
AKCIIEPUMEHT

Uroro no pazpeny 2
OBUIEE KOJIMYECTBO 34
YACOB ITO ITPOTPAMME
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11 KJIACC
HaumenoBaunue
Ne KommuectBo OCHOBHBIE BUJIBI JE€ATEILHOCTH
pa3aenoB U TEM IIporpamMmmHoOe coaiepkaHue
\IT 4acoB o0ydJaronumxcs

y4eOHOTO MpeaMeTa

Paznen 1. Teopernueckue 0CHOBbI XUMHUU

1.1

CtpoeHue aToMOB.
ITepnognueckuit
3aKOH U
[Tepronnueckas
CHCTEMAa XMMHUYECKHUX
AJIEMEHTOB

J[.1. MeHnneneeBa

3

Xumuyeckuii aneMent. Atom. Cocras
aToMa, U30TONBL. DJIEKTPOHHAS
0001104Ka. DHEPreTHUECKUE YPOBHH,
OYypPOBHHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-3memeHThl. OCOOEHHOCTH
pacnpeneneHus 3J€KTPOHOB

10 OpOUTAISIM B aTOMax MaJlbIX

1 OOJIBIINX MEPUOIOB. DIEKTPOHHAS
KOH(UTryparus aTOMOB.
[Iepnoanyeckuii 3aK0H

u [lepuoanueckast cuctemMa XuMUYECKUX
anemenToB [l. 1. Menaeneena.

CBsI3p IEPHOINYECKOTO 3aKOHA

u [lepronueckor CUCTEMBI XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIX
Y CJIOKHBIX BEIIECTB M0 Ipymnmnam

Y TIepuo/iaM. 3HauY€HHE MEPUOIUYECKOTrO
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbIBaTh CMBICIT U3y4ae€MbIX
MOHATUM (BBISIBISTH UX XapaKTEPHbBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMMOCBSI3b.

PackppIBaTh CMBICI IEPUOIMIECKOTO
3akoHa JI. 1. MenneneeBa

Y IEMOHCTPHUPOBATH €TI0
CHUCTEMAaTU3UPYIOIIY IO,
OOBSICHUTENbHYIO U TPOTHOCTUYECKYIO
GbyHKITIH.

XapakTepu30BaTh JIEKTPOHHOE
CTPOEHHUE ATOMOB XUMUYECKHAX
AIEMEHTOB |—4 MeproI0OB, UCIIONb3YS
MOHATHUS S-, p-, d-2JEKTPOHHbIE
opOuTaIv, PHEPTETUUECCKHE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
W3MCHEHHS CBOMCTB XUMHYCCKUX
AJIEMEHTOB U UX COCIMHCHUU

10 IepUOoJIaM U TpynIam
[Tepronuyeckoit CUCTEMBI

J1. 1. MenpaeneeBa
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aneMeHToB JI.1. Menneneena

B Pa3BUTUHU HAYKHU.
JKCIepUMEHTAIBLHbIE METOAbI
U3y4YeHHsI BEelIECTB U UX NMpeBpallleHuii:
e JlemOHCTpauu:

Buer Tabmun «Ilepuognyeckast

CHCTEeMa XUMHYECKHUX DJIEMECHTOB

J.1. MenpaeneeBa»

1.2

Crtpoenue BenecTna.
Mmuoroo6pasue
BEIIIECTB

CrtpoeHue BeliecTBa. XMMHUYECKas CBA3b.
Bubl (koBasieHTHAsI HENOJISIpHAS

U TIOJISIpHAs, HOHHAS, METAJUTNYECKas)

Y MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIenTopHbIi). BomopoaHas cBs3b.
BanenTtHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTEIeHb
okuciieHusi. KaTuOHbBI U aHUOHBI.
BemiecTBa MosIeKyIIpHOTO

Y HEMOJICKYJISIPHOTO CTPOCHHUSI.

3aKOH MOCTOSTHCTBA COCTaBa BEILIECTRA.
TuIBI KPUCTATUTMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
UcTtunnsbie pactBopbl. KonnyecTBeHHbBIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBas
JIOJIs1 BEIIECTBA B pacTBOPE).
Knaccudukanust HeopraHudeckux

PackpbIBaTh CMBICIT H3ydaeMbIX
MOHATUH (BBLIETSATH UX XapaKTepPHBIC
MIPU3HAKH ) U IPUMEHSATH 3TH TTOHATHS
P ONMCAHUM COCTaBa U CTPOCHUS
BEIECTB, JIJIs1 OOBSICHEHUS OTIEIbHBIX
(aKTOB U SIBICHUI.

Onpenenars BUAbl XMMUYECKON CBSI3U
(KOBaJICHTHOM, HOHHO,
METAJITUYECKOM, BOJIOPOTHOM )

B COSJIMHEHUSX; TUIT KPUCTALTUIECCKOM
PEIIeTKH KOHKPETHOTO BEIIECTBA.
Onpenenars BaICHTHOCTh U CTETICHb
OKHUCJICHUS] XHMHYECKUX JIEMEHTOB

B COCJIMHEHUSAX PA3IMYHOTO COCTABA.
[IpoBOIUTH BBIUMCIIEHHUS

C UCITOJIh30BAHUEM MMOHSATHSI «MacCCOBast
JI0JIs1 BEIIIECTBA B PACTBOPEY.

BraneTs n3ydaeMbpIMi XUMAYECKUMHU
TOHSITUSIMU.
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coenquHenun. Homenknarypa
HEOPTraHWYECKUX BELIECTB.
JKCIepUMEHTAIBLHbIE METOAbI
U3y4YeHHsI BEelIECTB U UX NMpeBpallleHuii:
e JlemOHCTpauu:

— MOJIEJIM KPUCTAJUTMYECKUX PEIIETOK.

e PacuyeTHbIC 3a7aun:

— pacueTsl ¢ UCMOJIb30BAHUEM MOHSTHUS
«MaccoBas 10Jis1 pACTBOPEHHOT O
BEILICCTBAY

1.3

XUMUYECKUE
peakiuu

Xumudeckas peakiusi. Knaccuduxkarms
XUMHUUYECKUX PEAKIIUI B HEOPTAHUYECKOMN
Y OPTaHMYECKON XUMUHU. 3aKOH
COXpaHEHUSI MACChI BEIIECTB; 3aKOH
COXpAaHEHUS U MIPEBPAILECHUS SJHEPTUN
IIPU XUMUYECKUX PEAKLUAX.

CxopocTh peakuuu, €€ 3aBUCUMOCTh

OT pa3JIMYHBIX (PaKTOPOB.

OO6patumblie peakiui. XUMUYECKOe
paBHOBecue. DaKTOPHI, BIUSAIOLINE

Ha COCTOSTHUE XUMHYECKOIO
PaBHOBECHSI.

[Tpunuun Jle Hlarense.
DNEKTPOIIUTHYECKAS TUCCOLUALIUS.
CuiibHbIE U clla0ble 3JEKTPOJIUTHI.
Cpenta BOIHBIX pacTBOPOB BEIIECTB:
KHCJIasi, HEUTpaJIbHAs, IETOYHAsI.

OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMUYECKOM peakiliy OT Pa3ITUYHBIX
(hakTopoB.

Ornpenenars XxapakTep CMEUICHUs
XUMHUYECKOTO PABHOBECHUS

B 3aBHCHMOCTH OT BHEIIIHETO
BozaeiicTBus (mpuniui Jle [llarense).
CocTaBiATh ypaBHEHUS pEaKIU
Pa3TUYHBIX TUIIOB; MOJHBIC

Y COKpAIlleHHbIC YPaBHEHUS peaKIni
MOHHOT'O 0OMEHA, yUUThIBas yCIOBUS,
MPU KOTOPBIX 3TH PEAKIIUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI IO3HAHUS — TPOBEICHUE,
Ha0JII0/IEHUE U ONIMCAaHUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIlMOHHBIC

¥ 1a00paTOPHBIE OMBITHI, TPAKTHYECKUE
paboThI): 0 OMPENIETICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, peaKInn
MOHHOTO0 OOMEHA, BIMSHUIO Pa3TUYHBIX
(bakTOpOB HA CKOPOCTH PEAKIUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKON OCY 1011 U 1a00paTOPHBIM
000pyI0OBaHUEM.

IIpencraBiATh pe3yabTaThl
XUMHUYECKOTO IKCTIEpUMEHTa B (popme
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Bonopoansiii mokasarens (pH) pactBopa.
Peakunu nonnoro oomeHa

B OPraHUYECKOM U HEOPTAHUYECKOMN
XUMUH.
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHbBIE
peakiuu. [ToHsTre 00 AeKTpoIn3e
pacILUIaBOB M pPACTBOPOB COJICH.
[IpumeHnenue anekTposmsa.
JKCIePUMEHTAIbHbIE METOAbI
H3y4eHHUs BELIeCTB M UX MPeBPAllleHMIL:
e JleMoHCTpamuu:

— Pa3JIoKEHUE NEPOKCUAA BOAOPOIa

B IIPUCYTCTBUU KAaTaJIA3aTOPA.

¢ JlaGopaTopHBIE OMBITHI:

— NPOBEACHUE PEAKIUI HOHHOTO
oOMeHa;

— OIpEeJIETIEHNE CPEAbl PACTBOPOB
BEILIECTB C MOMOIIbIO YHUBEPCATHHOTO
UHUKATOpA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusgnue pa3nuusbix (pakTopos

Ha CKOPOCTh XMMHUYECKOUN peaKiluu.

e PacuerHsie 3anauu:

— pacyeThl 10 YPABHEHUSAM XUMUUECKUX
peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACUETHI

3aMuCy YPaBHEHUH COOTBETCTBYIOIITUX
peakuii U JenaTh BBIBOJbI HA UX
OCHOBE.

[IpoBOAUTH BBIUKCICHUS

10 YPABHEHUSIM XUMUYECKUX PEAKIIHIA,
B TOM YHCJIE TEPMOXUMHUYECKHE
pacyeTbl

Hroro no pazneny

13
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Paznen 2. Heopranuveckasi Xumus

2.1

Merasuibl

6

Mertamnsl. [Tosnoxenne MeTaiuioB

B [lepnoguueckom cucreMe XUuMHUYECKUX
AJIEMEHTOB.

Oco0EeHHOCTH CTPOCHHUS AIIEKTPOHHBIX
000J104€K aTOMOB METAJLIIOB.

OO0uue puznveckre CBONCTBa
METAJJIOB.

[IpuMeHeHre METaIIIOB B OBITY, TPUPOJIC
u TexHuke. CIiiaBbl METAILIIOB.
DJIEKTPOXUMHUYECKUN PSJT HAIPSHKEHUN
MeTaioB. O6mue crnocoObl MOTyYeHUS
MetauioB. Koppo3ust MeTauios.
Croco0bl 3a1UTHI OT KOPPO3HH.
OO0u1as xapakTepUCTUKa METAIIJIOB
rinaBHbIX oarpymi ([A-rpynmna,
[TA-rpynmna) [lepuoanueckoi CUCTEMBI
XUMHUYECKUX IIIEMEHTOB.

AmomuHuit. AMQoTepHbIe CBOMCTBA
OKCH/JIa U TUJPOKCHUIA ATFOMUHUS.
OO0u1as xapakTepuCTUKa METAIIJIOB
no6ouHbIX noarpynmn (b-rpymi)
[Teprnoanyeckoit cucTemMbl

XUMHUYECKUX AJIIEMEHTOB: ME/Ib,

IIUHK, XpOM, KEJE30.

Baxueimme coefuHEHU METAIIIOB
(OKCHJIBI, TUAPOKCHUIBI, COJIH).

PackpbiBaTh CMBICIT H3yUaeMbIX
MOHATHUM (BBLAEIATH UX XapaKTEPHbIC
MIPU3HAKK) U IPUMEHSTh 3TH TTOHITHUS
IIPY OMMCAHUM COCTABA U CTPOCHHUS
BEILIECTB, JIJIs1 O0BSICHEHUS OTACIbHBIX
(aKTOB U SIBJICHHI.

OOBsCHATH 001IME 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCIMHEHUH C YYETOM
CTPOCHUS UX aTOMOB U TOJIOKEHHUS

B [lepnonnueckont cucreme
XUMHUYECKUX IJIEMEHTOB

J1. 1. Menneneena.

XapakTepr3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA METAIIJIOB, UX
BAXHEUIIINX COETUHEHUN, TOATBEPK A
ATO OMKCAHUE MPUMEPAMH YPaBHEHUMN
COOTBETCTBYIOIINX XUMHYECKUX
peaKunil; MPUMEHEHUE METAILIOB

B Pa3JIMYHBIX 00JIACTSX, a TAKXKE
MCIIOJIb30BaHUE UX JIJI CO3JaHuUs
COBPEMEHHBIX MaTepUaIOB

Y TEXHOJIOTHUH.

OnuckIBaTh COCOOBI 3aIIUTHl METAIIOB
OT KOPPO3HH.

PackppIBaTh CyIIHOCTh OKUCITUTEIBHO-
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IKCIepUMEHTAbLHbIE METOAbI
U3y4YeHHUsI BelleCTB M UX MpeBPallleHMIi:
e JleMOHCTpaLMu:

— KOJUIEKITUS « MeTasibl U CIIaBbI».

e JlaGopaTopHBIE OIBITHI:

— B3aMMOJICHCTBHE TUIPOKCH]IA
AJIOMUHMS C PACTBOPAMU KUCJIOT

U 1IeJIoYeH;

— KayeCTBEHHBIE PEAKI[UU Ha KATUOHBI
METaJIJIOB.

e [IpakTHueckue paboOTHI:

Ne 2. Pemenue skcriepruMeHTanbHbIX
3a71a4 no teme «Meraibiy.

e PacueTHbIC 3a71a4U:

— pacueTbl Macchl (00bemMa, KOJIMYEeCTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CITN
OJIHO U3 BEILECTB JIaHO B BUJIE PAaCTBOPA
C OIPEACICHHON MacCOBOM JI0JICH
PacTBOPEHHOIO BEIIECTBA

BOCCTAaHOBUTEIBHBIX PEaKLU
IIOCPEJICTBOM COCTaBJIECHUS
AJIEKTPOHHOr0 0ajaHca TUX PEaKLUM.
IIpoBoauTh peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA N3y4YaEMbIX BEILECTB,
pacno3HaBaTh OMBITHBIM ITyTEM UOHbI
METaJUIOB, IPUCYTCTBYIOLUE B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI ITI03HAHUSI — IPOBEJICHHUE,
HaOJIIOICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (AEMOHCTPAllOHHBIE

1 1Ta0OpATOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacraBisaTh pe3yIbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (popme
3aMMCH YPAaBHEHHUI COOTBETCTBYIOIIUX
peakuuii U fenarb BhIBOJbI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOHN OCY 101 ¥ 1a00paTOPHBIM
000pyIOBaHUEM.

[IpoBOIUTH BBIYUCIICHUS

10 YPaBHEHUSIM XUMUYECKHUX PEAKLIAM.
CaMoCTOATENBHO MJIAHUPOBATH

1 OCYUIECTBIISITh CBOIO [TO3HABATENBHYIO
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NEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpynnoBoi yueOHOU
NEATENBHOCTH

2.2

Hemeramuibr

Hewmerannsl. ITonoxxeHrne HEMETAJIOB

B [lepunognueckou cucTeMe XUMHUYECKUX
anemenToB J[.1. MeHpaeneeBa

¥ OCOOCHHOCTH CTPOCHHUS aTOMOB.
du3nyeckrue CBOMCTBA HEMETAJIJIOB.
AJIOTpOIHSI HEMETAJIIOB (Ha MpUMepe

KHCJIOpOoa, cephl, hocdopa u yriepoaa).

XHUMHUYECKHEe CBOMCTBA BAXKHEHIITNX
HEMETAJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yraepoaa u KpeMHUs).
OKcuapl HEMETAJIOB.
Kucnopoaconeprxanme KAciaoThl.
Bonoponnsie coenuHeHus
HEMETAJIOB.

JKCnePUMEHTAILHbIE METOAbI
U3yUYEeHHUS BellecTB

U UX NpeBpallleHuil:

e JleMoHCTparuu:

— 00pa3Ipl HEMETAIIOB;

— B3auMMOJICHCTBUE MEJIM C a30THOU
KUCJIOTOM Pa3IMYHON KOHIICHTPAIUH.
e JlaGopaTopHBIE OIBITHI:

— Ka4ECTBEHHbBIC PEAKIIMU Ha AaHUOHBI
1 KaTUOH aMMOHHUSL.

PackppiBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBLAEIATH UX XapaKTEPHbIC
NPU3HAKH) U IPUMEHSTh 3TU MOHATHUS
IIPU ONKMCAHUH COCTABA U CTPOECHUS
BEIIECTB, JIJIsl O0ObSICHEHUS OT/AEIbHBIX
(aKTOB U SIBJICHUI.

OOBACHATH 001IIHME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOKCTB HEMETAJIJIOB

Y UX COCIUHEHUH C YYETOM CTPOCHUS
MX aTOMOB U TOJIOKEHHUS

B [lepuoanueckon cucreme
XUMHYECKUX IJIEMEHTOB

J1. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOKMCTBA HEMETAIIOB, UX
BOKHEUIIINX COETUHEHUMN, TOATBEPKIAS
3TO ONKCAHUE MPUMEpPAMH YPAaBHEHU I
COOTBETCTBYIOIIUX XUMUYECKHUX
pEeaKIHil.

XapakTepu30BaTh BIMSIHUE HEMETAIIOB
U UX COCAVMHEHU HA JKUBBIC
OpraHU3MBbl; OIIUCHIBATH IPUMEHEHUE
B PA3JIMYHBIX 00JACTAX MPAKTUYECKOU
NEATEIbHOCTH Y€JIOBEKA.

43




denepanbHas padoyas mporpamma | Xumus. 10—11 kmaccer (0a30BbIi YpOBEHB)

e [IpakTrueckue paboTHI:

Ne 3. Pemienue skcriepruMeHTanbHbIX
3amay o teme «Hemeramisn.

e PacuerHble 3a1aun:

— pacyeThbl Macchl BEIIeCTBa

WM 00beMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BeIlleCTBa, Macce

UM 00BEMY OJTHOTO U3 YUaCTBYIOLIUX
B PEaKIUU BEIIECTB; pACYEThl MACCHI
(oObeMa, KoJIMueCTBa BEIECTBA)
MPOJYKTOB PEAKIIUH, €CJIA OTHO

U3 BEILIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHUYECKUX
1 OPTaHUYECKUX
BEIIIECTB

Heoprannueckue u opraHudeckue
KHCIOTHL. Heoprannueckue

U OpPraHU4YeCKUEe OCHOBAHMSL.
AM@oTepHbIe HEOPraHUYECKUE

Y OpPraHUYEeCKUE COECTUHEHMSL.
I'eneTnyeckas CBsI3b HEOPTAaHUYECKHUX
Y OpPraHUYeCKUX BEIIECTB

[ToaTBepkaaTh CymECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKIY
HEOPraHMYE€CKUMU BEIIECTBAMHU

C ITIOMOIIBI YPABHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIIHiA.

PackppIBaTh CylIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN
MOCPEACTBOM COCTABIICHHS
AIIEKTPOHHOI0 OaJlaHCa 3TUX PEaKIIHil.
IIpoBoauTh peakuuu,
MOJITBEPKAAOIINE XapaKTEPHBIE
CBOMCTBA U3y4aE€MbIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM MTyTEM
AHHOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METObI MO3HAHUS — IPOBEJICHHUE,
HaOJI0/ICHUE U OTMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

IIpencraBiATe pe3yabTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3allUCH YPaBHEHU COOTBETCTBYIOIINX
pEaKUMi U JeaTh BBIBOJbI HA UX
OCHOBE.
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CrnenoBaTh paBuiiaM MOJIb30BAHMS
XUMHUYECKOH TTOCY101 1 1a00paTOPHBIM
000pyI0OBaHUEM.

[IpoBOAUTH BBIUKCIIEHUS

110 YPaBHEHUSIM XUMUYECKHUX PEAKLIAM.
CamocTosTENBHO TUIAHUPOBATH

Y OCYLLIECTBIIATH CBOIO IT03HABATEIIBHYIO
NEATENbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IpyNInoBoi yueOHON
NESATENBHOCTH

Hroro no pasneny 17
Pa3zngen 3. Xumud u ’Ku3Hb
3.1. | Xumud v Ku3Hb 4 Poib xumuu B obecrieueHuu PackpbIBaTh poJib XUMHUU B PEIICHUHN

AKOJIOTMYECKOM, IHEPTreTUYECKON

Y TUIIEBON 0€3011aCHOCTH, Pa3BUTHH
MeauuHebl. [loHaTHe 0 HAyYHBIX
METO/IaxX NO3HAHUS BEILECTB

Y XUMUYECKUX PEaKIUH.
[IpeacraBienust 00 00X HAYYHBIX
MPUHIUNAX TPOMBIIUIEHHOTO MOTy4YeHUS
BaYKHEHIIUX BEIIECTB (Ha MpUMeEpax
MIPOU3BOJACTBA AaMMHUAKa, CEPHOU
KHCJIOTBI, METAHOJIA).

UenoBek B MUPE BEUIECTB, MaTEPUAJIOB
Y XUMUYECKUX PEaKLUN: XUMHUS

U 37I0pPOBBE YEJIOBEKA; TPABHIIA

U CITOJIb30BAHUS JIEKAPCTBEHHBIX

DHEPTETUYECKUX, CHIPhEBBIX

1 DKOJIOTHYECKUX TPpoOIeM
YeJIOBEUYECTBA, ONTUCHIBATH OCHOBHBIC
HaIPaBJICHUS PA3BUTHS XUMHUICCKOM
HAyK{ U TEXHOJIOTHUHU.

[IpuMeHnaTh npaBuia 6€30MacHOro
oOpalleHHs ¢ BeleCTBaMH,
HCITOJIb3yEMBIMH B TIOBCETHEBHOU
’KU3HU, TTPaBUJIa TTOBEJICHUS B IIEIISIX
cOepekeHus 3J0pOBbs U OKPYKaIOLIEH
MIPUPOTHON CPEJIbI; TIOHUMATh BPE]
(OMmacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB
cMmbica nokazarend [1IK, mosacHsaTh
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IpernaparoB; MpaBuiIa 6€30MacHOro
MCTIOJIb30BaHUs IPENapaToB ObITOBOM
XMMHWU B TIOBCEHEBHOM KU3HH.
BbeIToBas XuMHYecKas rpaMOTHOCTb

Ha MpuMepax cocoObl YMEHBIIICHUS
Y MIPEJOTBPALIEHUS UX BPETHOTO
BO3JICUCTBHSI.

AHaJIM3UPOBATh U KPUTHYECKU
OIICHUBAThH WH()OPMAITHIO, CBSI3aHHYIO
C XMMUYECKUMHU MTPOLECCAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOILIEH
Cpelibl.

Hcnonb30BaTh Moy4eHHbIE 3HAHUS

U TIpeJICTaBJICHUs O chepax
NEATEIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMU TEXHOJIOTUSIMHU, KaK
OCHOBY JUJIsl OpUEHTAIIH B BEIOOpPE
cBoel Oyayiei npodeccuoHaIbHOM
JESTEIBHOCTH.

[IpuHUMaTh ydacTue B 00CYKISHUU
po0JIeM XMMHUYECKOM M SKOJIOTHYECKOM
HaIIPaBJICHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO TIO3HITUIO TI0 TIPOOIIeMe
Y IIPeAJIaraTb BO3MOKHBIE ITYTH €€
pELICHHS

Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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HEPEYEHDb (KOAU®UKATOP) PACHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPSIEMbBIX TPEBOBAHU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOMN INPOT'PAMMBI CPEJHEI'O OBIIEI'O
OBPA30BAHUA U DJIEMEHTOB COIAEP)KAHUA 110 XUMHNHU

B denepanbHbIX U pernoHaNbHBIX MPOIEAYpPaX OLEHKH KadecTBa OOpa3oBaHUA
HCTIONBb3YeTCs TepedeHb (Koau(uKaTop) pacnpeAesieHHBIX MO Kiaccam IPOBEPSEMbIX
TpeOOBaHWII K pe3yJibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHOW MPOTPAMMBI
CpeaHero o0Iero 00pa3oBaHus U JIEMEHTOB COJICP)KAHMS 110 XUMHUH.

10 KVIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMmbl

Kon IIpoBepsieMble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IIPOBEPSEMOrO o0pa30BaTeNIbHOM MPOrpaMMBbl CpeIHEro 0011ero 00pa3oBaHus
pe3ynbTara
1 TeopeTnyeckre OCHOBBI OPraHNYeCKON XUMUU
1.1 CdopmMupoBaHHOCTh MPEACTABICHUI O XMMHUYECKON COCTaBIIAIOIIEH

€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJM XUMUU B IO3HAHUH
SBJIICHUM TPUPOJbI, B (OPMUPOBAHMUU MBIIUIEHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOMN
JUISL pELIeHUs] PAKTUYECKUX 3a/1ad M DKOJOTHYECKH 00OCHOBAHHOTO
OTHOULIEHUS K CBOEMY 37J0POBBIO M IIPUPOJIHOM cpejie

1.2 Brnagenune cucTeMOM XMMHUYECKUMX 3HAHUW, KOTOpPAs BKIIIOYACT:
OCHOBOTIOJIATaOIINE MOHATHS (MoJekya, BAJICHTHOCTb,
AIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, YTJIEPOAHBIM CKeJerT,
byHKIIMOHANbHAS ~ TpyIIa,  paaudKand,  HU30Mepusi,  H30MEpHI,
TFOMOJIOTUYECKUA  PsAll, TOMOJOIH, YIJIEBOJAOPOIbI, KHUCIOPOA-
U a30TCOJIEprKallle COCIMHEHHUS], OMOJOTUYECKU aKTUBHBIC BELIECTBA
(YrJieBoibl, KUpHI, O€IKKU), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (Teopusd
XUMHUUYECKOTO CTPOECHMSI opraHuueckux BemniectB A.M. bytnepona),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHUHU, (PAKTOJIOTHUYECKHUE
CBEJICHUSI O CBOICTBax, coOCTaBe, IMOJIYYEHUH U 0e30IacCHOM
WCIIOJb30BAaHNN BAKHEUMIIMX HEOPraHMYECKUX M OPraHMYECKHX
BEIIECTB B OBITY U MIPAKTUYECKOM JESITEIHHOCTH YeJIOBEeKa
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1.3

CdopMupoBaHHOCTh yMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKU
NOHATHM,  yCTaHABJIMBAaTh HMX  B3aUMOCBA3b,  MCIOJI30BATH
COOTBETCTBYIOIIIME TIOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHUSA
Y IIPEBPALLCHUN OPraHUYECKUX COCIUHEHUM

1.4

CdopMHupOBaHHOCTH YMEHHUI HCIIOIB30BAaTh XUMHUECKYIO CHMBOJIUKY
JUISL COCTaBJICHUSI MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHOHW) ¢OpMyJl OpraHMYeCKHX BEIIECTB W YpaBHEHUI
XUMHYECKUX  pEaklHWi,  M3rOTaBIWBATh  MOJCIH  MOJICKYJI
OPraHMYEeCKUX BEIIECTB JJIA WUIIOCTPAlMM HMX XHMHYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHHMS

1.5

ChopmMupoBaHHOCTP YMEHHMH YCTAaHaBIIMBATh TMPUHAJJIC)KHOCTD
W3YYCHHBIX OPraHWYECKHUX BEIIECTB IO WX COCTaBYy W CTPOCHHUIO
K OIpeleNIeHHOMY Kiaccy (rpymnme) coeauHeHuM (yriieBOIOPOJIbI,
KHUCTIOPOJT M a30TCOJEpIKAIINe COCIUHEHHsS, BHICOKOMOJICKYISIPHBIC
COeIWHEHUs), JaBaTh WM Ha3BaHUA TI0 CHUCTEMaTUYECKOM
Homenknatype (IUPAC)

1.5

CpopMHUpPOBAaHHOCTh YMEHUSI ONMPENENATh BUAbI XUMUYECKOU CBSI3U
B OPTaHUYECKUX COEAUHEHUSIX (OJUHAPHBIE U KPATHHIE)

1.6

ChopMupoBaHHOCTb YMEHHSI NPUMEHSTh: IOJOXKEHUS TEOPUU
CTpoeHHs opranndeckux BeuecTB A.M. byTtiepoBa 1151 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUSA; 3aKOH
COXPaHEHUS MACChI BEIIECTB

Yraepomopoael.  Kuciopoacomepxamme W a30TCOJEpIKAIIUE
OpPraHUYECKHE COCMHEHUS. BHICOKOMOIEKYIISIPHBIE COSIUHEHUS

2.1

ChopMupoBaHHOCTP YMEHHMH TPUBOJUTH TPHBUAILHBIC Ha3BaHUS
OTJICNbHBIX OPraHMYECKUX BEMIECTB (ITHUJICH, MPOITHUJICH, alleTHUJICH,
STUJICHTIIUKOJb, TIHIEpUH, (BeHon, (opmaibaerus, areTaibIeTh/I,
MypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBas KHCIIOTa,
CTeapuHOBasl KHUCJIOTa, TJIIOKO03a, (DPYKTO3a, Kpaxmall, IeJLIHJI03a,
TJIAIIMH)

2.2

ChopmMupoBaHHOCTh yMEHHI XapaKTEPH30BaTh COCTaB, CTPOCHHE,
bU3MYeCKUe W XHMHYECKHE CBOWMCTBA THIUYHBIX IIPEICTABHTEIICH
Pa3IMYHBIX KJIACCOB OpPraHWYECKHX BEIISCTB (METaH, ATaH, STHJICH,
NpONWiIeH, aueTtuieH, OyramueH-1,3, metunOyranuen-1,3, OeH3od,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPHH, (EHOJ, alleTalbIeTH I,
MypaBbUHAsI W YKCYCHas KHCJIOTHI, TJIOKO3a, Kpaxmal, IeJIIrjI03a,
AMUHOYKCYCHas KUCJI0Ta)
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2.3

CpopMHpOBAaHHOCTh YMEHUSI WJUTFOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy  TUIHAYHBIMU  MPEACTABUTEISIMH  PA3JIMYHBIX  KJIAcCOB
OpraHNYeCcKUX BEILIECTB YpaBHEHHUSIMU COOTBETCTBYIOIIHNX
XUMHUYECKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

24

ChopmupoBaHHOCTH ~ yMEHUS  XapaKTepuU3oBaTh  HMCTOYHUKU
YTIIEBOJOPOJAHOTO ChIpbs (HEDTh, MPUPOJHBIN ra3, Yroib), CIIOCOObI
UX TepepadOTKM H TPAKTUYECKOE MPUMEHEHHE TMPOAYKTOB
nepepaboTKu

XHUMUA U )KU3Hb. PacyeTnbl

3.1

CdopMHupoBaHHOCTh YMEHUHN BIAJETh CUCTEMOMN 3HAHUI 00 OCHOBHBIX
METOJIaX HAy4YHOT'O IMO3HAHUS, UCTIOJIb3YEMBIX B XUMHUU TIPU U3YUEHUU
BEIIECTB M XUMHYECKUX SBIEHUU (HAOMIOJeHUE, HU3MEPEHUE,
OKCIEPUMEHT,  MOJICJIIMPOBAHME),  HUCIOJIL30BaTh  CHCTEMHBIC
XUMHUYECKHUE 3HAHMUS [JI1 TPUHSTHS PEIIeHHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM

3.2

ChopmupoBaHHOCTh yMEHUH COONIOAATh TpaBUJIA TOJTH30BAHUS
XUMUYECKON TOCYZ0i W JTabOpaTOpHBIM O00OOPYTOBAHHUEM, a TAKKE
npaBuia oOpamieHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHSIMU
10 BBIMIOJTHEHUIO JTJa0OPATOPHBIX XUMHUYECKUX OIBITOB

33

CdopmupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBITIOJHATh XUMUYECKUT
HDKCHEPUMEHT (mpeBparnieHus OpraHUYECKUX BEILIECTB
NP HArpeBaHWM, MOJYYEHHWE OSTUJICHA W HU3YYEHHUE €ro CBOWCTB,
KaueCTBEHHbBIE PEAKIIMHN OPTaHUYECKUX BEILIECTB, ICHATYpaIus OEIKOB
Opy HarpeBaHWM, IIBETHBIE pEaKIUu OEIKOB) B COOTBETCTBUU
C MpaBWJIAMU TEXHUKH O€30MaCHOCTH TIpU OOpAIICHUH C BEIIECTBAMU
U 1a00paToOpHBIM O0OpPYIOBAHHUEM; TMPEJCTABISATH PE3YJIbTATHI
XUMHUYECKOTO  JKClIepUMeHTa B ¢GopMe 3amucud  ypaBHEHUH
COOTBETCTBYIOIIMX peaKiuii U (HOpMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB

34

CdopmupoBaHHOCTD yMEHUI IPOBOJIUTH BBIYHCIICHUS
N0 XUMUYECKUM ypaBHEHHSIM (Maccbl, 00beMa, KOJUYEeCTBa
MCXOJIHOTO BEILECTBA WJIM MPOAYKTa PEAKLMU MO U3BECTHBIM Macce,
00beMy, KOJIMYECTBY OJHOIO U3 MCXOIHBIX BELIECTB WU MPOIYKTOB
peaxiun)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTUYECKU aHaJIN3UpPOBATH
XUMHUYECKYI0 HH(OpPMAINIO, MOIYyYaeMyl0 M3 Pa3HBIX HCTOYHHKOB
(cpencTBa MaccoBoit nHpopManuu, cetb UHTepHET U 1pyTHe)
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3.6

ChopmupoBaHHOCTh YMEHHMH COOJIOAaTh MpaBUiia 3KOJIOTHYECKH
1eJeco00pa3HOro MOBeACHUS B ObITY M TPYAOBOW JIE€ATEIBLHOCTH
B LIEJSX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHOU
Cpellbl, OCO3HaBaTh ONACHOCTh BO3JEWCTBHS Ha JKUBBIE OPraHU3MBI
ONPEACIICHHBIX OPraHUYECKUX BEIIECTB, IOHUMAsI CMBICIT IOKA3aTeNs
[MIAK  (mpeaenbHO  JOMYCTUMOM  KOHLIEHTpAlMHU),  MOSICHATh
Ha MpUMepax CrnocoObl yMEHBIIEHUS U MPEAOTBPALLIEHUS UX BPETHOTO
BO3JICHCTBHS HA OPTaHU3M YeJIOBEKa

IIpoBepsieMble 3J1eMEHTHI COAEPsKAHUS

Kon

[TIpoBepsieMblii 3TEMEHT COICPKAHUS

1

TeopeTnueckre OCHOBbI OPraHMYE€CKON XUMHUH

1.1

IIpeameT OpraHMYEecKOM XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
B IIOJIy4YEHUM HOBBIX BEIIECTB W MarepualoB. Teopus CTpOCHUS
opraHnyeckux coenruHeHu A.M. byTiepoBa, ee OCHOBHBIE TIOJIOKEHHUS

1.2

CtpykTypHble (opMyJibl OpraHUYecKux BemlecTB. ['omororus, usomepus.
XUMHUYECKas CBSI3b B OPraHMYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KpaTHBIE
cBs3u. [Ipencrapnenue o knaccupukaluy OPraHuueCcKUX BEIECTB

1.3

Homenknarypa OPraHNu4eCKUX COEIMHECHUH (cucteMaruueckas)
U TpUBUAJBHBIE HA3BaHUS BAXHEHIIMX IMPEICTABUTENEH  KIIACCOB
OpraHUYECKUX BEIIECTB

YrieBonopoasl

2.1

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKMU psaia. MeraH u 3TaH —
MIPOCTEHIINE MPEICTABUTEIN AJIKAHOB: (DU3NYECKUE U XUMUYECKHE CBOICTBA
(peakiuu 3aMelleHusT U TOPEHHs), HAXOXKJICHHE B MPUPOJE, MOIyUYCHHE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM PsAll. DTUIIEH U MPOMUICH —
MPOCTEUIIINE NPEICTABUTEIN AIKEHOB: (U3UYECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOT€HUPOBAHUS, THUAPATALNHU, OKHUCIICHHS
Y TIOJIMMEPU3ALINN ), TOTyYEHUE U TPUMEHEHUE

23

Ankanuensl: Oytaaues-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHIIne
XUMHUYECKHe  cBoMcTBa  (peakmus — nonmmepusanuu).  [lomydeHue
CUHTETHYECKOIO KayuyyKa U PE3UHBI

24

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJOTUYECKUHA ps/I.
ALleTWIIEH — OPOCTEUIIMI NPEACTABUTENIb AJIKWHOB: COCTaB, CTPOEHUE,
busznueckue W XUMHYECKHME CBOWCTBA (pEakiuud TUIPUPOBAHMS,
raJIOr€HUPOBAHMUSI, TUAPATALINN, TOPEHUS ), IOTYUYECHUE U TPUMEHEHUE
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2.5

Apenbl. benszoin: coctaB, cTtpoeHue, (pu3nyecKkue U XMMHUUYECKHE CBOMCTBA
(peakiuu TaJOreHUPOBAHUS W HUTPOBAHMS), MOJYYEHHUE M TPUMEHEHHE.
Tonyon: cocraB, ctpoenue, pu3MUecKUe 1 XUMUYECKHE CBOMCTBA (peakuuu
rajoreHUpPOBAHUS U HUTPOBAHUS ), IOTYUYECHHUE U PUMEHEHHE. TOKCUYHOCTD
apeHoB. ['eHeTnueckas CBA3b MEXKAY YTIIEBOJIOPOJaMU, TPUHAIC)KAIITUMHI
K pa3JIM4YHbIM KJaccaM

2.6

IIpupoaHbIE UCTOYHUKHU YIJIEBOAOPONOB. IIpMponHbI ra3 U IIONYTHBIE
Hedrsapie Ta3pl. HedTh u ee mpoucxoxaeHue. CrocoObl mepepaboTKu
He(TH: TeperoHka, KPeKUHT (TePMUYECKUU, KaTaJTUTUYECKUM), MHUPOIIU3.
[IponykThl mepepabOTKu HEPTH, UX MPUMEHEHHE B IPOMBIIIICHHOCTH
U B ObITy. KaMeHHBIHN yroib ¥ MPOIyKThI €ro NepepadoTKu

Kucnopojacoaepxaiiue opraHMi4eCcKie COeIMHECHUS

3.1

[IpenenbHble OMAHOATOMHBIE CHHPTHI. METAaHOA W JTAHOJN: CTPOEHHUE,
(bu3MYecCKrue U XMMUYECKUE CBOMCTBA (PEaKklMd ¢ aKTUBHBIMH MeETaJlJIaMU,
raJIoreHOBOJIOPOAaMH, TOPEHHE), TpUMEHEHUE. BoAOpOIHbIE CBA3M MEXIY
MOJIEKyJ1aMu cnupToB. JlelicTBME MeETaHOJIa M 3TaHOJa Ha OpraHu3M
yesioBeka. MHOT0aTOMHbBIE CIUPTHI. DTHIICHIIUKOb U TIIMIEPUH: CTPOCHHE,
¢usznueckrue ¥ XMMUYECKHE CBOWCTBA (B3aMMOJEWCTBHE CO MLICIIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAs peaKkiys Ha MHOTOaTOMHbIE cUpThl). JleiicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHue riaviepruna U 3TUIICHTITUKOIS

3.2

®deHoJI: CTPOCHHE MOJCKYJIbl, (U3UUECKHME U XUMHUYECKHE CBOMCTRBA.
Toxcuunocts penona. [Ipumenenue GpeHomna

3.3

Anbaeruapl U KETOHbL. @OpManblerujl, aueTaldblerujl: CTPOECHHUE,
buznvyeckue W XUMUYECKHE  CBOWCTBAa  (pEaKkIMU  OKUCJICHUS
Y BOCCTAHOBJICHUSI, KAUECTBEHHbIC PEAKIINH ), TOJyYCHUE U TPUMEHEHUE

3.4

OnHOOCHOBHBIE — TIpe/ieNIbHbIE  KapOOHOBBIE  KHUCIOTHL.  MypaBbuHAs
U YKCYCHasl KHCIOTBI: CTpOoeHHE, (DU3NYECKHEe M XUMHUYCCKHUE CBOMCTBA
(cBoiicTBa, 00IIMeE TSI KJ1acca KUCTIOT, Peakius dTepuuKaliym ), motyueHue
u npuMmeHeHne. CTeapuHOBas W OJICMHOBAsl KUCJIOTHI KaK TPEICTAaBUTEITN
BBICIIINX KapOOHOBBIX KHCIOT. MbUTa KaK COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, X MOIOIIee JeHCTBHE

3.5

Cnoxnble 3QUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [umaponu3
cinoxubix 3¢pupoB. Kupsl. ['maponus sxupoB. IIpumeHeHHe XHUPOB.
buonornueckast posb :KUpPOB

3.6

VYrneBonpl:  cocraB, — Kilaccuukanus ~— yriieBoJoB  (MOHO-,  JH-
U nonucaxapujsl). [roko3a — mpocTelmii MoHOCaxapua: 0COOEHHOCTH
CTPOCHHUSI  MOJIEKYJibl,  (u3nueckue U  XUMHUYECKHME  CBOMCTBa
(B3aumopeiicteue ¢ rugpokcunoM menu (II), okucneHue aMMuadyHbIM
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pactBopoM okcuaa cepebpa (I), BoccTaHOBIEeHHE, OpOXKEHHE TIIOKO3bI),
HaxOXJIeHUE B MPUPOJIE, MPUMEHEHHE, Onosiorndeckas poiab. oTocuHTes.
@®pykTO3a KaK M30MEp TIIFOKO3bl. KpaxMan M 1erono3a Kak MpUpOIHbIC
nosmMepbl. CTpoeHHE KpaxMaia U NeJUTI0I03bl. DU3HUeCKUe U XUMUYECKUE
CBOICTBa Kpaxmaia (THAPOIIH3, KAYeCTBEHHAS PEaKIIUs C HOJI0M)

A30TcoaepxKaliie OpraHuyeckrue COeTMHEHUS

4.1

AMMHOKHCIIOTHI KaK aM(OTEpHbIE OpraHu4ecKue coenuHeHus. Guznyeckue
U XHMHMYECKHE CBOMCTBA AMHMHOKHMCIOT (Ha @pUMEpE IUIMIHHA).
buonornyeckoe 3HaueHNE aMUHOKHUCIOT. [lenTuasl

4.2

benkn kak npupojHble BBICOKOMOJIEKYJISpHBIE coennHeHus. llepBruuHas,
BTOpUYHAS M TPETUUHAS CTPYKTypa O€TKOB. XMMUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peaklny Ha OeIKu

BBICOKOMONEKYIISIPHBIE COEAMHEHUS

5.1

OCHOBHBIEC TIOHATHUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BE€HO, CTEINEHb IOJUMEPHU3AIUH, CPEIHSS
MoJIeKyJisipHas Macca. OCHOBHBIE METOAbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUH — OJIMMEPU3ALIHS U TTOTUKOHACHC AU

5.2

9KCH€pI/IMCHTaHBHBI€ MCTOJbl HU3YUCHHA BCIICCTB M HX npeBpameHHﬁ:
O3HAKOMJICHHUEC C 06pa3uaMH IIPpUPOAHBIX M HMCKYCCTBCHHBIX BOJIOKOH,
ImIacTMaccC, KayayKoB. HOJIy‘ICHI/IC CUHTCTHUYCCKOI'O KaydyKa 1 PC3UHbI
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IIpoBepsieMble TPeOOBaHUSA K pe3y/IbTaTaM OCBOCHUS OCHOBHOI1 00pa30BaTe/IbHOI

NMpOrpamMmblI

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[TpoBepsiemMbIe IPEAMETHBIC PE3YIbTaThl OCBOSHUSI OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMBbl CPETHETO 00IIIEro 00pa3oBaHus

1

Teopernueckre OCHOBbI XUMUU

1.1

Bnagenue cucreMol XHWMUYECKMX 3HAHHWM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIONIME  TOHATUS  (XMMHYECKUWA  DIIEMEHT, aTOM,
AJIEKTPOHHAsT 000JI0YKa aToma, S-, p-, d-dJEKTPOHHBIC OpPOUTAIN
aTOMOB, HMOH, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb,
CTENEHb OKHUCJIEHUS, XUMHUYECKass CBA3b, MOJIb, MOJSIpHas
Macca, MOJIAPHBIM 00BbEM, KpHUCTAJUIMYECKash pelleTKa, THUIIbI
XUMUYECKUX peaKui (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE, 3K30-
U DHAOTEPMUYECKHE, PpEeaKIMd HMOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIEKTPOIUTHYECKAS IUCCOIMAINS,
OKUCIIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW pEaKIUH,
XUMHUYECKOE  paBHOBECHE); TEOPUM W 3aKOHBI  (Teopus
NEKTPONIMTUYECKOM  auccouuannu,  Ileppoguyeckuit  3aKOH
J.. MenneneeBa, 3aKOH COXpPAHEHUS MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK ~ XUMHH,  (HAKTOJOTUYECKUE  CBEICHUS
O CBOWMCTBax, COCTaBe, MOJYyYCHHH M OE30MaCHOM HCIOJIb30BAaHUHU
BOKHEUIITUX HEOPraHWYECKUX BEIIECTB B OBITY U TPAKTUYECKOUN
NEeATEeIbHOCTH YeJIOBEKa

1.2

ChopmupoBaHHOCTh yYMEHUW BBISIBISATH XapaKTepHbIE MPU3HAKU
Y B3aMMOCBS3b M3YUYEHHBIX MOHATHIA, TPUMEHSITh COOTBETCTBYIOLIUE
MOHATHSL TPU OIMCAHUM CTPOCHHUS M CBOMCTB HEOPraHUYECKHX
BEILIECTB M WX MPEBPAIICHUM; BBIBIATh B3aMMOCBSA3b XHUMHUYECKHX
3HAHUW C TIOHATUSMHM M TMPEICTABICHUSMU JIPYTHMX €CTECTBEHHO-
HAYYHBIX MTPEJIMETOB

1.3

Brnanenne OCHOBHBIMHM METOAAMU HAy4YHOTO T[O3HAHUSI BEIIECTB
U XHUMHYCCKHMX SIBIICHHM (HaOJI0/IeHHe, U3MEpPEHUE, SKCIICPUMEHT,
MOJCIMPOBAHUE)

1.4

CdopMHpOBaHHOCT, YMEHHUH OIpESIsATh BAJICHTHOCTh W CTEICHb
OKHCJICHUS XHUMHYECKHUX D3JIEMEHTOB B COCJAMHCHHSAX Pa3IUIHOTO
cOoCTaBa, BHUJ XHMHYECKOH CBsA3M  (KOBaJICHTHAs, MOHHAs,
MeTaThJecKasi, BOJAOPOJIHAS) B COCTMHEHHSX, TUIT KPUCTALTUHICCKOM
pEIIeTKH KOHKPETHOT'O BEIIECTBA (aTOMHAs, MOJICKYJISIpHAs, HOHHAS,
MeTaJIJIn4YeCcKast)
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1.5

CdopmMupoBaHHOCTh YMEHUI ONPEIEIATh XapaKTepP CPENbl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUN

1.6

ChopmupoBaHHOCTh ~ yMEHHS  KIACCU(UIIMPOBATH  XUMHUUYECKHE
pEaKIuy Mo Pa3InIHBIM MMPU3HAKAM (YHCITy M COCTAaBY PEarupyrOInx
BEIECTB, TEIUIOBOMY A(h(}EKTy peakiu, HW3MEHCHHIO CTereHeH
OKHCJICHUS  DJIEMEHTOB,  OOpaTUMOCTH  pEaKlUH,  Yy4acCTHUIO
KaTajau3aTopa)

1.7

ChopmMupoBaHHOCTh YMEHUH COCTABISTh YpPABHEHUSI PpPEAKIIMMA
pPa3JINYHBIX THUIIOB, IOJHBIE W COKPAILCHHBIE YPABHEHHS pEAKUUN
MOHHOT0 0OMEHA, yUUThIBas YCIOBUS, IPH KOTOPBIX 3TH PEAKLIUHA UAYT
JI0 KOHLIA

1.8

CdopMHupOBaHHOCTH YMEHUM MPOBOJUTH PEAKIINH, TOITBEPKIAIOIINE
KAQUECTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB,
pPacIo3HABaTh ONBITHBIM IyTE€M HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BELIECTB

1.9

ChopmMupoBaHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKHUCIHUTEIHHO-
BOCCTaHOBUTEIBHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHCca 3TUX PEeaKIui

1.10

ChopmrpoBaHHOCTE YMEHUN OOBACHATH 3aBUCHMOCTH CKOPOCTHU
XUMHUYECKOM peaKIu OT Pa3InvHbIX (PaKTOpOB

1.11

ChopmupoBaHHOCTh yYMEHHH OOBSACHATH XapaKTep CMEIICHUS
XUMHUUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpunnun Jle [larense)

OO611ast 1 HEeOpraHUYeCcKass XUMUs

2.1

CdopmupoBaHHOCTh YMEHHUI pacKpbiBaTh cMbIci [lepuonnueckoro
3aKOHa J.N. Meunneneesa u JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIOLLYI0, OOBACHUTEIBHYIO W  IPOTrHOCTHUYECKYIO
byHKIIMN

2.2

ChopmMupoBaHHOCTHP ~ yMEHUN  XapaKTEPU30BaTh  DIIEKTPOHHOE
CTPOCHHME aTOMOB XMMHUUYECKUX »dJeMeHTOB |1 — 4 1epuojioB
[Tepuoanueckon cucteMbl Xxumuueckux 3sieMeHToB [[.1. Menneneena,
UCTIONIB3ysl  TOHSTHS ~ «S-, P-, d-2JEKTPOHHBIE  OpOUTAINY,
«QHEPreTUYECKUuEe YPOBHUY», OOBACHITH 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB XHMHYECKUX DJIEMEHTOB U UX COCAWHECHUU IO TMEPUOJAM
u rpynmnam Ileproandeckoil CHUCTEMbl XHUMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa
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23

CdhopMHpOBaHHOCT, YMEHHUM XapaKTEPU30BaTh (OMKMCHIBATH) OOIIHE
XUMUYECKUE CBONCTBA HEOPraHMYECKUX BEIIECTB  Pa3TUUYHBIX
KJIaCCOB, MOATBEPKAATh CYIIECTBOBAHNE T€HETHUECKON CBS3H MEXKIY
HEOPTaHWYECKUMH  BEIIECTBAMH C  TOMOINBIO  ypaBHEHUH
COOTBETCTBYIOIIMX XUMHUYCCKUX PEaKITUi

24

ChopmMupoBaHHOCTH YMEHHM  yCTaHABIMBATh MPUHAIICKHOCTD
HEOPraHUYECKUX BELIECTB II0 UX COCTaBY K ONPENEIICHHOMY KJIAcCy
(rpynne) coenMHeHUM (IPOCThIE BEMIECTBA — METAIIBI U HEMETAJLIBI,
OKCH/JIbl, OCHOBAHUSI, KUCIOTHI, aM(POTEpHbBIEC TUIPOKCHUIBI, COJIH)

2.5

ChopmMupoBaHHOCTh YMEHHM MUCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY
JUIs.  coCTaBlieHUs (OpMyJl BEIIECTB M YPaBHEHUM XUMHUUYECKHUX
peakuuid, cucrematuueckyro HomeHkiarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMUS OTJCIbHBIX HEOPraHUYeCKUX BEIIECTB (yrapHblii Tas,
VIJIEKUCIIBIA Tra3, aMMHakK, TaileHas W3BECTb, HEramieHas HU3BECTb,
MUTHEBAs COJIA, TUPUT U APYTHE)

2.6

ChopmMupoBaHHOCTh YMEHMI XapakTEpU30BaTh (OMHUCHIBAThH) OOIIHE
XUMUYECKAE CBONCTBA HEOPTaHMYECKUX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE T€HETUYECKOMN CBSI3U MEXIY
HEOPTraHWYECKUMH  BEIIECTBAMH C  TOMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECCKUX PEAKITHIA

2.7

ChopmMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BHITIOIHATH XUMHYCCKHM
OKCIIEPUMEHT (Pa3lIOKEHHE NEPOKCHIAa BOAOPOJAa B MPHUCYTCTBHUH
KaTajan3aTopa, Onpe/eieHne Cpellbl PAaCTBOPOB BEIECTB C TTOMOIIBIO
YHUBEPCATBHOTO HMHAWKATOPA, BIMSHUE Pa3IMYHBIX (DAaKTOPOB
Ha CKOPOCTh XHMHUYECKOW pEaKkIUHu, peaklud HOHHOTO OOMeHa,
KaueCTBEHHBIC PEAKINK Ha Cyib(aT-, KapOOHAT- W XJIOPHUI-AHUOHBI,
Ha KaTHOH aMMOHHSI, PEIICHNUE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEMaM
«Metame» 1 «HeMeTamipl») B COOTBETCTBUU C MPABUIIAMU TEXHUKH
0e30macHOCTH MpU OOpalleHud C BEHIECTBAaMU M J1a0OPaTOPHBIM
00opy/I0BaHUEM; NPEJACTABIIATh  PE3yJbTAaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alluCh YPaBHEHUU COOTBETCTBYIOUIUX
peaknuii u GopMyIMPOBATH BEIBOBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHUH COONIOAATH TMpaBUjia IOJIb30BAHUS
XUMHUYECKON TOCY/IOM U J1abOpaTOpHBIM OO0OPYJOBAHHUEM, a TAKKE
npaBuia oOpalieHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMU
10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUUECKUX OMBITOB

29

ChopMHpPOBAaHHOCT, ~ YMEHUW  XapaKTEpPU30BaTh  XUMHYECKUE
IIPOLIECCHI, JIEKAIINE B OCHOBE IPOMBIIUIEHHOTO MOJIYYEHHS! CEPHON
KHCIIOThI, aMMHUaKa, a Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUN
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00 O6HII/IX HAaYYHbIX TIIPUHOUIIAX W 3JKOJOTHYCCKHX HpO6JI€MaX
XUMHNYCCKOT'O ITPOU3BOACTBA

XUMUA U )KU3Hb. PacyeTnbl

3.1

CdopmMupoBaHHOCTh MPEACTABICHUN O XMMUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpA, POJM XUMUHM B ITO3HAHUU
SBJIICHUM TPUPOJIbl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbl
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM
JUTSL PEIICHUs MPAKTUYECKUX 3a7a4 U DKOJIOTMYEeCKH 000CHOBAaHHOTO
OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJTHON cpelie

3.2

CdopmupoBaHHOCTD yMEHUH KPUTUYECKHU aHAJIM3UPOBATh
XUMUYECKYI0 WH(POPMAIUIO, TOTy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB
(cpenctBa MaccoBOW KOMMYHUKAIUU, c€Tb IHTEpHET U IpyTHe)

3.3

ChopMHUpOBaHHOCT, YMEHHUH COOMIOJAaTh TpaBUiia DKOJIOTHUYECKHU
1[eJIeCO00Pa3HOro TMOBEACHUSI B OBITY M TPYIOBOM JAESITEIBHOCTU
B LIEJSIX COXPAHEHMSI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOTHOU
cpenbl

34

Oco3HaBaTh OMAacCHOCTb BO3JEHMCTBUS HAa JKUBBIE OpPraHU3MBI
ONPEJIEICHHBIX BEIIECTB, MOHUMas cMblci nokazarens [1JIK, noscusate
Ha MpUMepax crnocoObl yMEHbUIEHUS U MPEAOTBPALLEHUS UX BPEIHOTO
BO3JICMCTBHS HA OPraHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHUU MPOBOJIUTH BBIYUCIICHUS
C UCIIOJIb30BAHUEM IOHSTUA «MaccoBas JI0JIsl BEIIECTBA B PACTBOPEM,
00BbEMHBIX OTHOIIEHWN Ta30B MPU XUMHYECKUX PEAKIHUSIX, MaCChI
BEIIECTBA UM 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00beMYy OJHOTO W3 YYAaCTBYIOIIUX B PEAKIMU BEIIECTB,
TerI0Boro 3 dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MaCChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUU

IIpoBepsieMble 3J1eMEeHTHI COAePKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
| TeopeTnueckre OCHOBBI XUMUU
1.1 XUMUYECKUN »3eMeHT. AToM. Sapo aroma, HM30TOMNBL. JIEKTPOHHAs

000JI0YKa. DHEPreTuYecKue ypOBHU, MOAYpPOBHU. ATOMHBIE OpOUTANH,
s-, p-, d-sneMeHthl. OCOOEHHOCTH  pacHpeicsieHUsI  SJIEKTPOHOB
no OpOUTaNIsIM B aroMax »JJIEMEHTOB TIEPBBIX YETHIPEX MEPHOJIOB.
DnexkTpoHHas KOH(UTypalys aTOMOB
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1.2

[lepnoanueckuit 3aKoH u llepuonnueckas cucTeMa XUMUYECKHUX DJIIEMEHTOB
.. Menneneea. CBs3p mnepuoaMuecKOro 3akoHa u llepmoanueckoit
CUCTEeMbl XUMHYECKHUX »djemeHToB JI[.MI. MeHneneeBa ¢ COBpPEMEHHOMU
TEOpUEN CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTM MW3MEHEHUS CBOWCTB
XUMUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX U CIOKHBIX BEIIECTB
[0 TpynnaM M NeEpUoaaM. 3HAYEHUE NEPUOAMYECKOTO 3aKOHA B PA3BUTHHU
HayKH

1.3

CtpoeHue BellecTBa. XHUMHUYECKas CBsI3b. BHIBI XUMHUYECKON CBS3U
(koBaJIeHTHAsl HEMOoJsApHAs W TOJIspHAs, MOHHAs, MeTaynyeckas). MoHbl:
KaTUOHBI M aHWOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJECHTHON XUMHUUYECKOM
CBsA3U (OOMEHHBII U IOHOPHO-aKUENTOPHBIN). BogoponHas cBs3b

1.4

BaneHnTHOCTE. SHGKTpOOTpI/IHaTCJIBHOCTB. CreneHb OKMCICHUS

1.5

BemectBa MOJIEKYJIIDHOTO W HEMOJEKYJISIPHOTO  CTPOEHHUA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEHIECTBA. [UIBl KPUCTAUIMYECKUX PELIETOK.
3aBUCHMOCTh CBOWMCTBA BEIIECTB OT THUMNA KPUCTAJUIMYECKOW PpEIIETKH.
IlonaTne o mucnepcHbIXx cucreMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEIECTBA B pacTBOpE

1.6

Knaccudukanus HEOPraHU4EeCKUX COEIMHEHHUHU. Homenknarypa
HEOPTaHUYECKHUX BEIECTB

1.7

XUMHUYecKas  peaKIus. Knaccudpukanuys  XMUMHUYECKHUX  peaKIui
B HEOPraHMYECKOW M OPraHUYeCKON XHWMHH. 3aKOH COXPAHEHHS MAacChI
BCILIECTB, 3aKOH COXPAHECHHS M TIPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKHUX
peaKIuax

1.8

CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT Pa3IM4HbIX (PAKTOPOB

1.9

O6partumble peakuu. XUMHYECKOe paBHOBecue. DakTopbl, BIUSIOLINE
Ha COCTOsIHUE XUMUUYecKoro pasHosecus. [Ipunnun Jle Ilarense

1.10

OnekTpoiutuueckas auccouuanus. CuiibHble W ciaOble BJIEKTPOJIUTHI.
Cpena BOJIHBIX PAacCTBOPOB BEIISCTB: KHCHAs, HEUTpaiabHas, IIEI0YHAs.
Peakiimn noHHoro oomena

1.11

OKHCIUTENHLHO-BOCCTAaHOBUTEIILHBIC pCaKkInmnu

Heoprannyeckas xumus

2.1

Hemerannel. Ilonoxenne HemeramnoB B llepuoguueckon cucreme
xuMuueckux anemeHTtoB J[.M. MenzaeneeBa U OCOOEHHOCTH CTPOEHUS
atroMoB. Duznueckre CBONCTBA HEMETAIUIOB. AJUIOTPOINHUS HEMETAILIOB
(Ha mpumMmepe Kuciopoaa, cepol, hochopa u yrieponaa)
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2.2

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yraepoma W KpeMHHS) MW HMX COSIWHCHHH (OKCHJIOB,
KHUCJIOPOJICOJICPKAIIUX KUCIIOT, BOJIOPOJHBIX coenuHeHuit). Ilpumenenue
BaXHEHIIINX HEMETAJJIOB U UX COCAUHECHUI

23

Mertamnel. [lonoxenne metamios B llepuoandeckon cucremMe XMMUYECKUX
sanemernToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS BJICKTPOHHBIX
o0osouek aroMoB MeTauioB. OOmMe (QU3MYECKHE CBOMCTBA METAJLIOB.
CmutaBbel METAJIIOB. DIEKTPOXUMUYECKUI Psii HAPSKEHUN METAILJIOB

24

XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHM, Kaluid, KaJbIUM,
MarHui, aJIOMUHHH, ITMHK, XpOM, JKeJIe30, MeIb) U UX coeauHeHuid. Oomue
CIIOCOOBI MOTyUYeHHS METaJJIOB. [IpMeHeHe MeTalIoB B OBITY U TEXHUKE

2.5

I'enetnueckas CBA3b HCOPIraHN4CCKUX BCHICCTB, IMPUHAJICIKAIIUX
K pa3JIM4YHbIM KjlaccaM

XUMUS U KU3Hb

3.1

Ponp xuMun B 00€CrieYEHUN SKOJIOTMYECKOM, SHEPTeTUUYECKON U MHUIIIEBOM
0€30IMMacCHOCTH, Pa3BUTHUM MeEIUIMUHBL. [loHSATHE O HayyHBIX MeToAax
MMO3HAHMS BEIIECTB U XUMUUYECKHUX PEAKLIUN

3.2

[Ipencrapnenuss 00 OOMMX HAyYHBIX MPUHIIMIAX POMBIIUICHHOTO
MOJYUYEHHS BAXKHEUIINX BenlecTB. UenoBEK B MUPE BEIIECTB U MATEPHUAIIOB:
BOKHEUIIINE CTPOUTENIbHBIE MaTepHasibl, KOHCTPYKIIMOHHBIC MaTepHUaIbl,
KpPacKH, CTEKJI0, KepaMHUKa, MATEPHUAIIBI TS AJICKTPOHUKH, HAHOMATEPUAJIbI,
OpraHUYeCcKHe U MUHEpaJIbHbIC yI00PEHUS

33

XumMus u 3A0POBLC UYCIOBCKA: IIPpaBHUJIa HCIIOJBb30BaHUA JICKAPCTBCHHBIX
I[MpCIapaToB, IIpaBUJId 0e30I1aCHOI0 MCIIOJIb30BAHUS IIpcriapaToB OBITOBOM
XUMHUH B HOBCCI[HGBHOf/'I KHU3HHU
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