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PaGouast mporpamma 1mo ydeOHOMY TpeaMeTy «Xumus» (yriIyOJICHHBIH YPOBEHB)
(npenmeTHasi o0nacTh «ECTEeCTBEHHO-HAYUYHbIE MPEAMEThD») (J1ajieeé COOTBETCTBEHHO —
nporpaMma MO XHMMHH, XHUMHsI) BKIIOYAET TMOSICHUTEIBHYIO 3alHCKy, COJIEp>KaHue
o0yueHusi, IUIAaHHUPYEMble  PE3yJbTaThl OCBOCHUS  MPOTpaMMbl MO  XHUMUH,
TeMaTUYEeCKOEe TUIAHUPOBaHUE, MepeueHb (KoIu(uKaTop) nMpoBepsIeMbiX TpeOOBaHUN K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 0OOpa30oBaTEIbHOW MPOTrpaMMbl CPEIHETO OOIIETro
00pa3oBaHUsI U JIEMEHTOB COJICP>KaHUS IO XUMUHU.

[TosicHuTenpHas 3amucka OTpakaeT OOIIMe NEeNW W 3aJa4yd M3yYeHUs] XUMUH,
XapaKTePUCTUKY TCUXOJOTUUECKUX TMPEANOChUIOK K €€ W3YYEHUIO O0ydYaroluMUCH,
MECTO B CTPYKType Yy4eOHOro IUlaHa, a TaKXe MOAXOAbl K OTOOpY CojAepx aHus,
K ONpENENICHUIO IUIAHUPYEMbIX pPE3YJbTaTOB M K CTPYKType TEMAaTHYECKOIO
IJIAaHUPOBAHMSL.

Conepxanue OOydeHMsI PACKpBIBACT  COJEpKATEIbHBIE JIMHUU, KOTOpPHIC
IpeayararoTcs JUisi 00s3aTeNIbHOTO M3YUYEHHUs B KaXJJIOM KJIacCe Ha YPOBHE CPEIHETO
ob1iero oopa3oBaHus.

[InaHupyeMble pe3yJabTaTbl OCBOCHHMS MPOTPaMMbl 1O XHMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIC PEe3yJbTaThl 3a BECh MEPHOJ OOyYEeHHs Ha YPOBHE
cpeaHero oomero odpa3oBaHUs, a TaKXKe MPEAMETHBIE JOCTHKEHHUS 00ydaromerocs
38 Kaxaeli 107 00yueHusi. HaydHo-Meroamdeckoil OCHOBOWM sl pa3pabOTKu
IJIAHUPYEMBIX PE3YIbTATOB OCBOCHUS MPOTrpaMMbl MO XUMHUHU ISl YPOBHS CPEAHETO
o01ero 00pa3oBaHus SBISETCS CUCTEMHO-ESITEIbHOCTHBIN MOIXO/I.

INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE cpeAHero ooiiero oOpa3zoBaHus pa3paboTaHa
HAa OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30oBaTeIbHOM
IporpaMmsl cpeaHero ooduiero oopazosanus, npeacrtasieHHbIX B PI'OC COO.

XuMUsl Ha ypOBHE YIIyOJICHHOTO M3y4YeHHUS 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4yHOro oOpazoBanus ydamuxcs 10 — 11 knaccoB. M3ydyenue npenmera,
peanu3yemoe B yCIOBHUSIX TUDPEpeHIIMPOBAHHOTO, TPOGUILHOTO 00yUYeHUS, MPU3BAHO
o0ecreunTh 00111€00pa30BaTENbHYI0 U OOUIEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUISl aJalTallud MX K OBICTPO MEHSIOIIMMCS YCIOBMSIM KU3HU
B COLIMYME, a TaKxKe I MPOJIOJDKEHHUSI 00yUeHHUs B OpraHU3alusX NpoecCuoHaIbHOTO
o0pa3oBaHMsl, B KOTOPBIX XHUMHSI SIBISETCS OJHOM M3 MPUOPUTETHBIX TUCIUTUIHH.

B nporpamme nmo XvMuu Ha3Hau€HUE MpeaMeTa «XUMHs MOIydaeT MOJPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUM C OCHOBOMoOJIararomumu nojoxenusmu @I'OC COO
0 B3aUMOOOYCIIOBIIEHHOCTH LIEJIEH, COAEPKAHUSL, pE3yIbTaTOB 00YUEHHs U TpeOOBaHUI
K YPOBHIO MOJATOTOBKH BBITYCKHUKOB. CBUIETENHCTBOM TOMY SIBISIFOTCSI CIEAYIOLIUE
BBITIOJTHSIEMbBIE TIPOTPAMMOM 10 XUMUU (PYHKITHH:

" MH(OPMAIMOHHO-METOJMYECKAsl,  peaiu3alys  KOTOpoil  obecredunmBacT
NOJIyYeHHE MPEJICTABIECHUS O ULENSAX, COAEp)KaHWM, OOIel cTpaTeruu oOydeHHs,



BOCIHMTAHUS U Pa3BUTUS OOYYAIOIIMUXCS CPEACTBAMHU IpeaMeTa, U3ydyaeMoro B paMKax
KOHKPETHOTO ITpoduIs;

" OpraHM3aLMOHHO-IUIAHUPYIOIAs, KOTOpas MpPEIyCMATPHBACT OINpE/IeICHNUE:
IPUHIMIIOB CTPYKTYPHUPOBAHUS U MOCIEI0BATEIbHOCTH H3yUYEHUs y4eOHOI0 MaTepuana,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (HOPMUPOBAHHIO
COJIEp)KaTeIbHOM OCHOBBI KOHTPOJII W OIGHKHM OOpa3oBaTENbHBIX JOCTHIKCHUM
oOyyJarouuxcst B paMKax MUTOTOBOM arrecTtauuud B (GOpMe €JUHOr0 rocyJapCTBEHHOTO
’K3aMeHa M0 XUMUH.

[Iporpamma 17151 yriryOJIeHHOTO U3yUEHUS! XUMUH:

" yCTaHABIMBACT WHBApPHAHTHOE MpPEIMETHOE COJIEpIKAHME, 00sf3aTeNbHOE JUIA
U3Y4YEHUS] B paMKaxX OTIEIbHBIX MNpoduied, MNpeayCMaTpUBAET pacHpeeieHrue U
CTPYKTYPUPOBAHHE €ro IO KJIaccaMm, OCHOBHBIM COJEP>KAaTEIbHBIM JUHUSM/pa3iesam
Kypca,

" JaeT NpHMEpHOE pachpe/eleHHe y4eOGHOTO BPEMEHH, PEeKOMEHIYEMOTro Ui
U3YYEHUS OTIEIbHBIX TEM;

" mpemmaraeT NPHMEPHYIO MOCIIEOBATEIBHOCTh M3yUeHHs y4eOHOTO MaTepuala
C YYETOM JIOTMKHU IOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;

" JaeT METOAMYECKYK0 MHTEpPIPeTALHIo Ieldel M 3ajad H3ydeHHs MpeaMera
Ha yriyOJE€HHOM YpOBHE C yUY€TOM COBPEMEHHBIX INPHOPUTETOB B CHCTEME CPETHETO
oOmero oOpa3oBaHusl, COAEPKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHHSI OCHOBHOM 0Opa30oBaTeIbHON MpOorpamMMbl CpeIHEro oOIIero oOpa3zoBaHUs
(JINYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUN 0O0ydYarolmerocs 10 OCBOCHHUIO COJAEpKaHUs
npeaMera.

[lo BceM mo3uuMsiM B MporpaMMme MO XMMHUU MPEAYCMOTpPEHA MPEEMCTBEHHOCTb
¢ 00y4eHHEeM XMMHUH Ha YPOBHE OCHOBHOTO OOITETO 00pa30BaHMsI.

[IporpaMMa 1o XMMHUU CIIYKMT OPUEHTUPOM JUIsl COCTaBJICHUS aBTOPCKUX pabodynx
nporpaMm. 3a TpeaejaMyd YCTAaHOBJIEHHOW NpPOrpaMMOW MO XHUMHH OO0s3aTeIbHOU
(MHBapHaHTHOW) COCTaBJISIONIEH COAepKaHUs Y4EOHOro mpeaMera « XUMHUsD OCTaeTCs
BO3MOKHOCTH BbIOOpA €r0 BapHATUBHOM COCTABIISAIONIEH, KOTOpas JOJKHA OMPEAETSAThCS
B COOTBETCTBHH C HAIIPABJICHUEM KOHKPETHOTO Mpoduiist 00yueHus. ABTopaMu pabodmx
OporpaMM MOJKET ObITh NPEUIOKEH MHOM MOJAXOJ K CTPYKTYpUPOBAaHHIO Y4eOHOTro
MaTepualia U MOCJIEI0BAaTENbHOCTH €r0 M3Y4YEHUs, CBOE BHUJACHHE NyTeH M crocoOoB
dbopMHpOBaHUSA CHUCTEMbl MPEJAMETHBIX 3HAHWW, YMEHUH W BHUJIOB y4eOHOU
JeSITeIbHOCTH, a TaK)KE€ CUCTEMBbI CIIOCOOOB M METOJUYECKHX MPUEMOB MO PAa3BUTHUIO
Y BOCIIUTAHUIO 00YyYarOIIUXCSl.

B cooTtBercTBHM ¢ KoHUENTyalbHbIMUA TosIokeHUAMU PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro M yrayOJIeHHOTO ypoBHEH B cucteMe AuQdepeHIUpPOBAHHOTO
o0y4eHHs] Ha YPOBHE CpeAHEro o0IIero o0pa3oBaHus XMMUSL HA YPOBHE YIIIyOJIEHHOIO
U3Y4YEHHUS] HANpPaBJICH HA PEANIM3alUI0 INPEEMCTBEHHOCTH C MOCIEAYIOUIMM 3TaloM
MOJIYYEHHS] XUMUYECKOT0 00pa30BaHusl B paMKaxX U3y4YEeHHsI CIIEHIUATIbHBIX €CTECTBEHHO-



HAy4YHBIX M XUMHUYECKMX JUCUUIUIMH B BYy3aX U OpraHu3alusx CpEeIHEro
npodeccuoHanbHOrO oOpa3oBaHusa. B 3Toil CBs3W u3ydeHHE TNpeaMeTa «XUMUS»
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha pACIIUPEHUE U YIIIyOJICHHE TeOpEeTHYeCKOU
U TPAKTHUYECKOW TMOJATOTOBKH OOYYaronIuXcsi, BBIOPABIINX OMPENEICHHBIN TPOodHIh
o0Oy4eHHsi, B TOM YHUCJE C MEPCIEKTHUBON MOCIEAYIOIIETO MOJYyYEHUS XUMUYECKOTO
oOpa3oBaHus B opraHu3anusx npodeccuoHaibHOro oopasoanus. B ceere TpeboBaHuii
®I'OC COO Kk mniaHuUpyeMbIM pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesbHON
OporpaMMbl  CpPEIHETO  O0IIero 00pa3oBaHUs M3y4YEHHE TMpeaMeTa «XHUMHs
OPUEHTUPOBAHO TAaKXKE€ Ha pElIeHHWE 3aJay BOCIHUTAHUS U COLMAIBHOTO Pa3BUTHUS
oOyuaromuxcsi, Ha (GOpMHUPOBaHUE Y HUX OOIIEUHTEIUICKTYaJIbHBIX YMEHHUH, YMEHUM
parmoHaIM3aIuy Y4eOHOro TpyJa U 0000IIEHHBIX CIIOCOO0B JAESITEIBHOCTH, UMEIOIITNX
MEKIUCUUTUIMHAPHBIN, HAANPEAMETHBIA XapaKTep.

XuMHslT HA YPOBHE YINIYOJIEHHOTO M3YUYEHHUSI BKIIOYACT YIUIYyOJEHHBIE KYPChl —
«Oprannyeckas xumusi» U «OO0mas u Heoprannyeckas xumus». llpu onpenenenumn
MOAXOMO0B K OTOOpPY U CTPYKTYpPHOM OpraHu3alli COJIEPKAHUSI OTUX KYpCOB
B MpPOrpaMMe MO XUMHUHU 3a OCHOBY NpUHATHI nojoxeHuss GI'OC COO o paznuuusx
0a30BOr0 U yrIyOJEHHOI0 YPOBHEH U3YyUECHUS TIpeaMeETa.

OcHoBy conepxkanusi KypcoB «Opranuueckast XuMus» 1 «O0111as 1 HeopraHuyeckas
XUMUS» COCTaBIISIET COBOKYIMHOCTb MPEAMETHBIX 3HAHUN M YMEHUH, OTHOCSIIUXCS
K 0a30BOMY YPOBHIO U3yUY€HHUS IPEAMETA. ITa CUCTEMA 3HAHUM MOJTy4YaeT ONpPEEICHHOE
TEOPETHUUECKOE TOTIOIHEHNE, T03BOJISIFOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOIbIINI
o0beM (pakTosmornyeckoro Marepuana. Ha yrmyOneHHOM ypoBHE M3y4eHHMs MpeaMera
oOecrieueHa BO3MOXHOCTh 3HAUUTEJIBHOTO YBEIMYECHHSI 00beMa 3HAHUNW O XUMUYECKHUX
DJIEMEHTaX M CBOMCTBAX WX COCIMHEHWM HAa OCHOBE pACIIMPEHUS M yriayOJeHus
NPEACTAaBICHU O CTPOCHHUM BEUIECTBA, XMMHUYECKOW CBS3M U 3aKOHOMEPHOCTSX
IPOTEKaHUsl peaklUil, pacCMaTPUBAEMBIX C TOYKH 3PEHUS XUMUYECKONW KHUHETHKHU
U TEpMOJIMHAMUKU. M3ydeHre nepruoandeckoro 3akoHa u llepuoaudeckorl CUCTEMBI
XUMHUUYECKUX DJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBO-MEXaHHUECKUX
MPEICTABICHUSIX O CTPOSCHUU aToMa. XUMHUYECKasl CBSI3b OOBSICHSIETCS C TOYKHU 3PEHUS
SHEPreTUYECKUX M3MEHEHUW MpHU €€ O0pa30BaHUU U Pa3PYIICHUH, a TaKXKE C TOUKHU
3peHHUs MEXaHM3MOB €€ oOpa3oBaHus. M3yueHue THUIOB peakuil JOMOJHSAETCS
dbopMHUpOBaHUEM MPEICTABICHUN 00 IEKTPOXUMHUYECKUX MPOIECCaX U DIECKTPOIIH3E
pacriaBoB U pacTBOPOB BeIIECTB. B Kypce opraHM4eckoil XMMUU MPU PACCMOTPEHUU
PEaKMOHHON CHOCOOHOCTH COEAMHEHUH yhenseTcss ocoboe BHUMaHHE BOIPOCaM
00 2JIeKTpOHHBIX 3P (deKTax, 0 B3aMMHOM BIUSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max
pEaKLIUH.

Ocoboe 3HaueHne UMEEeT TO, YTO Ha COJIEpPKAaHUE KYypCOB XMUMUU YTIyOJIECHHOTO
YPOBHSI M3Yy4YE€HHUs JJIsI KJIACCOB OIpejeeHHOro npoduis (IiaBHBIM O00pa3oM Ha MX
CTPYKTYPY M XapakTep JOMOJHEHHUH K 00I1el CucTeMe MPEAMETHBIX 3HAaHWM ) OKa3bIBAIOT
BIIMSHUE CMEXKHbIC MpeaMeThl. Tak, HapuMep, B COJEPkKAHUU MPeIMeTa JJis KJIACCOB
XUMHUKO-(PU3UIECKOT0 Mpoduiist 00IbIII0E 3HaUeHUE OYyT UMETh 3JIEMEHTHI y4eOHOT0



MaTepuasa o oomieit xumun. [Ipu n3ydyenun npeamera B JaHHOM ClIydae akIeHT OyeT
clenaH Ha OOIIHOCTh METOJOB TMO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMUH
U B (M3HKE: aTOMHO-MOJIEKYJISipHasi Teopust (MOJIEKyJIsipHasi Teopus B (PU3UKE), 3aKOHbI
COXpPaHEHUSI MacChl U PHEPTUU, 3aKOHBI TEPMOJANMHAMUKY, SJIEKTPOIU3A, TPEACTABICHUS
O CTPOEHHUHU BELIECTB U JPYTOE.

B conmepxanum mpeameTra IS KIACCOB  XUMHUKO-OMOJIOTHYECKOTO Tpoduiis
OONbIIMKA yJEIbHBIM BeC OyJIeT HMMETh OpraHvdeckas xumus. B 3Tom ciyuae
MPEIOCTABISAETCS BOZMOXKHOCTD sl 00siee 00CTOSATEILHOTO PACCMOTPEHUSI XUMUYECKON
OpraHu3allii KJIETKH KaK OMOJIOTUYECKOW CHCTEMBI, B COCTAaB KOTOPOW BXOJST, K
npuMepy, TaKue CTPYKTypHbIE KOMIIOHEHTBI, KaK JIMMUIbI, O€JIKHU, YTJIEBOIbI,
HYKJIEMHOBBIE KHCJIOTBI W Japyrue. lIpm 3TOM 3HaHUST O COCTaBeé U CBOMCTBax
MPEJICTABUTENIEN OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIIY)KAaT OCHOBOW IS
U3YYEHUS CYIIHOCTH MPOIEcCcOB (DOTOCUHTE3A, AbIXaHUs, MUIIEBAPECHHUS.

B mmanme ¢dopmupoBaHHWsT OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OIlIeHAYYHBIX METOJIOB TMO3HAHUSI U OMbITa MPAKTUUECKOTO MPUMEHEHUS] Hay4YHBIX
3HAHUM W3y4YeHHe TmpeamMeTa «XUMHS» Ha yriayOJeHHOM YpPOBHE OCHOBAaHO
Ha MEXIPEJAMETHBIX CBS34X C YYEOHBIMU NpPeAMETaMU, BXOMSIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHbley, «MaTemaTuka U HWH(pOpMATUKA»
u «Pycckuil s3bIK U TUTEpATYpPAY.

[Ipu n3ydennn yueOHOro npeaMera « XuMus» Ha yriiyOJICeHHOM ypOBHE TakKe, Kak
Ha YPOBHE OCHOBHOT'O U CpEJIHEro 0011ero oopazoBanus (Ha 6a30BOM ypOBHE), 3a1a4eii
MIEPBOCTETICHHOW 3HAYUMOCTH SBJISICTCSI (DOPMUPOBAHWE OCHOB HAyKH XHMHH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW [EATCIIbHOCTH YEJIOBEKa U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYJbTYphl. Pemienne 3Toit 3aaun Ha yriryOJIeHHOM
YPOBHE U3YUYEHHS MIPEAMETA MPEAIOIAracT peAIn3alnio TaKUX eI, Kak:

dbopmMupoBaHue IPEACTABICHUN:

0 MaTepUaIbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSAX W IMO3HABAEMOCTH SIBIICHUM
IPUPOJIbI, O MECTe XMMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ BeIyIlledl poJiu B
o0OecrieueHU YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA: B  pEHICHUH MpodieM
AKOJIOTMYECKOM, PHEPTeTUUECKON M MHUILEBOM O€30MaCHOCTH, B PAa3BUTHH MEIUIIMHBI,
CO3/JaHMM HOBBIX MAaTE€pPUAJIOB, HOBBIX MCTOYHHUKOB OHHEPrHMH, B OOECICUCHUU
palMOHAIIBHOTO TPHUPOAOIIOIB30BaHUA, B (POPMUPOBAHUU MHPOBO33PECHUS U OOIICH
KYJbTYpbl 4YE€JIOBEKa, a TAKXKE AKOJOTHMUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
310POBBIO U IPUPOJHOM CPEAE;

OCBOCHHME CHCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYUYHOU KapTHUHBI MUpaA: (PyHIaMEHTAIbHbBIX MOHSATUM, 3aKOHOB U TEOPUIL
XUMHUH, COBPEMEHHBIX IMPEICTABICHUN O CTPOCHUHU BEIIECTBA HAa Pa3HbIX YPOBHAX —
ATOMHOM, HMOHHO-MOJICKYJIIPHOM, HAJAMOJEKYJISIPHOM, O TEPMOAMHAMUUYECKUX
Y KMHETUYECKHX 3aKOHOMEPHOCTSX NMPOTEKAHUSI XUMHUYECKUX PEaKLHil, 0 XUMUYECKOM
paBHOBECHUH, PACTBOPAX M JHUCIEPCHBIX CHCTEMax, 00 OOMUX HAYYHBIX MPHUHITUIAX
XUMUYECKOTO TTPOU3BO/ICTBA;



dbopMupoBaHHE Yy OOYYAIOIIUXCS OCO3HAHHOTO ITOHUMAHHS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHYECKMX 3HAHMU Il OOBSCHEHMS KIIOYEBBIX HJIeW U Mpobdsiem
COBPEMEHHOM XUMUH, [JIsi OOBSCHEHHUS W TPOTHO3UPOBAHMS SIBICHHUM, WMEIOIINX
CCTECTBEHHO-HAYYHYI0; TPaMOTHOTO pEIIEHUs TMpoOJeM, CBS3aHHBIX C XHUMHUCH,
MIPOTHO3UPOBAHUS, aHAIW3a MU OIECHKU C TO3UIMH HKOJOTHUUECKON O€30MacHOCTH
MOCJICJACTBUNA OBITOBOM M IPOM3BOJCTBEHHOW JCATEILHOCTH YEJIOBEKA, CBSI3aHHOM
C XMMUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPaOOTKOM BEIIECTB;

yriyOJieHne TPEeNCTaBIeHWH O HAyYHBIX METOJaX TMO3HaHUS, HEOOXOIUMBIX
JUIs. TIpUOOpETEeHUs] YMEHUN OpPUEHTUPOBAThCSA B MHPE BEIIECTB U OOBSICHEHUS
XUMHUYECKUX SIBIICHUN, UMEIOIIMX MECTO B MPHUPOJE, B MPAKTHUECKOU AESITEIbHOCTH
Y TIOBCEJHEBHOM KU3HU.

B mtane peanuzanuu nepBoovepeIHBIX BOCIIUTATEIBHBIX U PA3BUBAOIINUX (DYHKIIHIMA
IIEJIOCTHOM CHCTEMBI CpeIHero o01ero 00pa3oBaHus MPU U3YUCHUH MTPEAMETa « XUMUSD)
Ha YriayOJIeHHOM ypOBHE OCOOYIO0 aKTyaJbHOCTh MPUOOPETAIOT TaKue LEIU U 3ajadH,
KakK:

BOCMUTaHWE YOEKICHHOCTH B II0O3HABAEMOCTH SIBJICHHM TMPUPOJIBI, YBaXKEHUS
K MpOIECCYy TBOPUECTBA B 00JIACTM TEOPETUUECKUX M MPUKIATHBIX HCCIETOBAHUM
B XMMUHU, POPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTUBALIMKM K OOYUYEHHIO U MO3HAHUIO, CIOCOOHOCTEW K CAMOKOHTPOIIIO
Y CAMOBOCIIMTaHUIO HA OCHOBE YCBOCHUS 00IIIEUEIIOBEUECKUX IIEHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEUICKTYalbHbIX U TBOPYECKUX
crocobHocTe oOydaromuxcs, (HOPMUPOBAHHE Y HUX CO3HATEJIBHOTO OTHOIICHUS K
caM0oOOpa30BaHUIO U HEMPEpPHIBHOMY OOpa30BaHHMIO KaK YCIOBUIO YCHEIIHOU
npoeCCUOHANILHOW U OOLIECTBEHHON JAESTEIbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3/I0POBbIO M MOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

dbopMHEpOBaHUE YMEHUN M HABBIKOB Pa3yMHOTO MPHUPOJIOTIONB30BAHUS, PA3BUTHE
JKOJOTHYECKONM  KYJbTYpbl,  MNpUOOpeTeHHuE  OombiTa  OOILIECTBEHHO-TIOJE3HOU
3KOJIOTUYECKOU JIESITEIbHOCTH.

OO6miee 4KCIIO YacoB, PEKOMEHIOBAHHBIX JIJISI U3YUYCHUS] XUMHUM Ha YriayOJICHHOM
ypoBHe, — 204 yacos: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca
(3 yaca B HezeIO).



COJEPXKXAHME OBYYEHUA

OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHNYeCKON XUMUH

[IpeameT M 3HaYe€HUWE OPraHUYECKOM XUMHUH, MPEACTABICHHE O MHOI000pa3uu
OPraHUYECKUX COCTUHCHU.

DNEeKTPOHHOE CTPOECHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXKHOCTH aroma yriepoja. XUMHUYECKas CBsI3b B OPraHUYECKHX
COCNMHEHMSIX. THUMBl THOPUAM3AIMK ATOMHBIX oOpOuTanei yriepoma. MexaHU3MBI
0o0pa3oBaHMsI KOBAJEHTHOW CBSI3M (OOMEHHBI M JTIOHOPHO-aKUENTOpPHbIN). Twumsl
NEePEeKPBhIBAaHUS aTOMHBIX OpOUTaNiel, - U -CBsi3u. OIMHapHAas, IBOWHAS U TPOMHAS CBSI3b.
CriocoOslI pa3pbiBa CBs3€H B MOJIEKYJIaX OpraHndecKux BeuiecTB. [loHsaTrue o cB000AHOM
paaukaie, Hykjieoduie u dJIeKTpoduie.

Teopust cTpoeHust opraHudeckux coenuHeHuid A.M. ByTtinepoBa u coBpeMeHHbIE
IPEACTABICHHAS. O CTPYKTYpE MOJIEKYJ]. 3HAYEHHWE TEOPUM CTPOEHUS OPTraHUYECKHUX
coenuHeHUH. MonekymsipHble U CTPYKTYpHBbIE (Gopmyibl. CTpyKTypHbIE (HOPMYJIBI
pa3IMYHBIX BUJOB: pa3BEpHYTasi, COKPAILEHHAs, CKEJIETHAS.

N3omepust. Buasl uzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnekTpoHHbIe 3PPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
¥ ME30MEPHBIA d(PPEKTHI).

[IpencraBiaenre O KiIacCUpUKAalUMU OpraHuYeckux BewlecTB. lloHsATue o
¢yHkunoHansHOM rpymme. ['omonorus. ['omonornueckue psabsl. Cucremarnueckas
HoMeHKJaTypa opranudeckux coeauHenuii (IUPAC) u TpuBmanbHble Ha3BaHUS
OTJIETBHBIX MTPEACTABUTENCH.

OcobenHoctn © kjiaccuuKalus OpraHUuecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMHA B OPTraHUYECKON XUMUMU.

OKCHepUMEHTAIbHbBIE METOJbl M3Y4YeHHUs BEIIeCTB U WX [peBpalleHUi:
O3HaKOMJIEHHE C O0Opa3laMl OpPraHWYecCKUX BEIECTB UM MaTepuajlaMH Ha UX OCHOBE,
ONbITBI MO MPEBPAIICHUI0 OPraHUYECKUX BELIECTB IPU HArpeBaHuM (IJIaBJIEHUE,
oOyTrJIMBaHKE ¥ TOPEHUE), KOHCTPYHUPOBAHUE MO/IeNIEl MOJIEKYJI OPTraHUYECKUX BEIIECTB.

YriaeBogopoanl

Anxanbl. ['oMosiormueckuil psifi ajakaHoB, oOmas Qgopmyia, HOMEHKJIATypa U
M30MEPHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp°-
rudpuau3anms aToOMHBIX opOuTaneil yriepoaa, o-cBsi3b. Du3MUECKHE CBOICTBA
AJIKaHOB.

XHWMHUYECKHE CBOWMCTBA QJKaHOB: pEAaKIMU 3aMEUICHUs, H30MEpPHU3aLUHU,
JNETUAPUPOBAHUS, TUKIN3ALNH, TUPOTIU3a, KPEKUHTa, TOPECHMUS.

Haxoxnenue B npupope. CriocoObl TOTyYeHUs U IPUMEHEHUE aJTKaHOB.

[uknoankanel. OOmas dopmysna, HOMeHKIatypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUSI M1 XUMHYECKUX CBOMCTB MaJIbIX (IMKJIOMPONAH, ITUKIOO0YTaH) U OOBIYHBIX



(IMKIIONIEHTaH, IUKJIOreKcaH) MUKIoadkaHoB. CrocoObl MOJIydeHHUS U IPUMCHCHHE
UKJIOATIKAHOB.

Ankensl. ['omosiormyeckuii psj ajakeHoB, oOmias QopMmysia, HOMEHKIATypa.
DIIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, SP>-TMOpHIM3aIIHs
aTOMHBIX opOuTanel yriaepojaa, o- M 7n-cBs3u. CTpPyKTypHas M reoMeTpuuecKas
(umc-TpaHc-) uzomepus. GuU3nUecKUe CBOMCTBA AJIKEHOB.

XVMMHUYECKHE CBOMCTBA: peaklUM MPUCOCAUHEHUS, 3aMEIIECHUS B O-TOJOKEHUE
IIpU JABOMHOW CBS3M, MNOJUMepu3aluu U okucieHus. [Ipasuino MapkoBHUKOBA.
KauecTBeHHbIE peakiuy Ha ABOMHYIO CBSI3b.

CnocoObl MOJTy4YeHUs U NPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarnus ankaaueHoB (COMPSKEHHBIC, HW30JUPOBAHHBIC).
Oc00EHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMUYECKUX CBOWCTB CONPSIKEHHBIX TUEHOB,
1,2- u 1,4-npucoenunenue. I[lommmepusarus conpspkeHHBIX AueHOB. (CrocoObl
NOJIyYEeHMS U IPUMEHEHHE aJIKaINECHOB.

Anxunbl. ['oMoJlOrMuecKuil psii ajJKUHOB, oOmias (opmyiia, HOMEHKIATypa U
U30MepUs. OJNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHUHOB, Sp-
rudpuau3alms aTOMHbBIX opouTtaneit yriaepoaa. Gusndyeckrue cBONCTBA aJKUHOB.

XVMMHUYECKHE CBOWCTBA: PEAKIIMU PUCOEAUHEHUS, TUMEPU3ALIMU U TPUMEPHU3ALIUH,
okuciieHHus. KucCnoTHbIE CBOMCTBA ajJKWMHOB, MMEIOIIMX KOHLEBYIO TPOMHYIO CBA3b.
KauecTBeHHbBIE peakIMy Ha TPOMHYIO CBS3b.

Crioco0bl moTyYeHus ¥ MPUMEHEHUE aJTKUHOB.

ApomaTHdecKue yriieBoJOpoAbl (apeHbl). ['oMosioruueckuili psj apeHoB, oOmas
dbopmMmyrna, HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH30J1a. DU3nyecKue CBOMCTBA apEHOB.

XHUMHUYECKHE CBOMCTBA O€H3071a M €ro TOMOJOrOB: pEaKIUH 3aMeleHUs
B OEH30JIbHOM KOJIbLIE M YTIJEBOAOPOJHOM pajuKale, pEeakUuH IPUCOCIUHEHUS,
OKHCJIEHHE TromoJioroB OeHn3ona. IlpeacraBienre 00 OPHEHTHPYIOLIEM JACHUCTBUU
3aMecTUTeNied B OEH30JIbHOM KOJIbLIE Ha NpHUMEpPe aJKWIbHBIX PaJIUKaJIOB,
KapOOKCUIIBHOM, THAPOKCUIIBHON, aMUHO- M HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco06eHHOCTH XUMUYECKUX CBOMCTB cTupoda. [Tonumepusamus ctupona.

CriocoObl OJTy4eHHs ¥ IPUMEHEHHUE apOMAaTHUYECKUX YTIIEBOOPOIOB.

[Ipuponusiii ra3. IlonytHble HedTsHbIE ra3bl. HedTh U ee mpoucxoxkaeHUe.
KameHnHblii yroiabs ¥ NpOoayKTHI €ro nepepadoTKH.

Crocobbl  mepepabOTKHM  HEPTH:  TMEPEeroHKa, KPEKUHT  (TepMUYECKUH,
KaTamuTudeckui), pudopmunr, muponu3. IIpoaykTel mnepepaboTku HePTH, HX
IPUMEHEHUE B IPOMBIILIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXK/y pPa3JIMUHBIMU KJIACCaMU yTIIEBOAOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOM3BOJHBIX  YIJIEBOJOPOJAOB.  Peakiuun
3aMeILeHUs rajoreHa Ha ruJipokcorpynmy. JleiicTBue Ha rajJoreHnpon3BOJHbIE BOJHOTO
U CHOHPTOBOTO pacTBOpa IIeJIoud. B3aumonelcTBHE IUTAIOr€HATIKAHOB C MarHueM
U IUHKOM. Vcrnonb30BaHWE TrajioreHIpOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHHKE
Y TIPU CHUHTE3€ OPraHUYECKUX BEIECTB.



DKCNepUMEHTAIbHBIE METOJbI M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: N3yUeHUE
(GU3HYECKUX CBOWCTB YIJIEBOJOPOJOB (PacCTBOPUMOCTBH), KA4YECTBEHHBIX pEaKITUi
YTJICBOJIOPOIOB PA3IUYHBIX KiIaccoB (oOeclBeuMBaHUE OpPOMHOW WIIM HOJHON BOJIBI,
pacTBOpa TIepMaHTaHaTa KaJlvs, B3aMMOJICHCTBHE alleTUIICHA ¢ aMMHUAYHBIM PaCTBOPOM
okcujia cepedpa(l)), kauecTBeHHOE 0OHAPYIKEHHE YIJIEPOJia U BOJIOPO/Ia B OPraHUYECKUX
BEIIIECTBAX, IMIOJIyYCHUE OTWJICHA W H3YyYCHHE €ro CBOWCTB, O3HAKOMJICHUE
¢ xkomeknmsiMu «Hedth» um «YTomp», ¢ oOpasmaMu MmIacTMacc, KaydyKoB W PE3WHBI,
MOJICTTHPOBAHUE MOJIEKYJI YTJIEBOJOPOJIOB M TAJIOT€HIIPOU3BOIHBIX YTIICBOIOPO/IOB.

KucJiopoacoaep:kamme opranuyecKue coOeIuHeHus1

[IpenenvHbie oqHOaTOMHBIE ClUPTHI. CTpoeHne MoJieKyd (Ha MpUMepe MeTaHoja
U dTa”ona). ['omomoruueckuii psja, obmas Qopmyna, uW30Mepus, HOMEHKIATypa H
kinaccupukanua. Dusnueckue CBOWCTBA MPEJEIbHBIX OJIHOATOMHBIX  CIIUPTOB.
BopopoaHbie CBsI3M MEXAY MOJIEKYJIaMH CITUPTOB.

XUMUYECKHE CBOWMCTBA: pPEAKUUM 3aMEIICHUs, JErujipaTallud, OKHUCIICHUS,
B3aUMOJICHCTBUE C OPraHUYECKUMHU M HEOPraHWYeCKUMHU Kuciotamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHL. JIE€HCTBHE 3TaHOJA W METAaHOJa Ha OpPraHu3M
yenoBeka. CrmocoObl MOTyYeHUs U IPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3dupsl, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH (PU3UIECKUX
Y XMMUYECKUX CBOWCTB.

MHOroaToMHbI€ CIUPTHI — TUICHTIIMKOIb U TaulepuH. u3nyeckue u XUMUYECKHe
CBOWCTBA:  peakUMd  3aMEIICHWS,  B3aUMOJEWCTBUE C  OPraHUYECKUMH U
HEOPraHMYECKUMH KHUCIOTaMU, KAa4eCTBEHHAs PEAKLHs HAa MHOTOATOMHBIEC CIHPTHI.
JleiicTBue Ha opranusM 4enoBeka. CrocoObl MOyYeHUs! U MPUMEHEHUE MHOTOATOMHBIX
CIIUPTOB.

®enoun. CTpoeHre MOJIEKYJIbI, B3AUMHOE BIUSIHUE TUIPOKCOTPYIINbI U OCH30JIbHOTO
anpa. dusnyeckue cpoiictBa ¢eHosna. OcCOOEHHOCTH XMMHYECKHX CBOWCTB (heHoIa.
KauectBennnie peakiuu Ha ¢enon. Tokcuunocts ¢denHoma. CrocoObl TOMyYCHHS U
npuMeHeHue ¢penona. GenondopmanbaeruHas cMoIa.

KapOGoHuiibHbIE COETUHEHUST — alIbJIETUABl M KETOHBI. DJIEKTPOHHOE CTPOEHHE
KapOOHWJIbHOM rpynmbl. ['oMojorHYecKkue psiabl albJIETHAOB W KETOHOB, 0OOIIas
dbopmya, u3oMepust U HOMEHKIIaTypa. Gu3nuecKrue CBOMCTBA aJibJIETUAOB U KETOHOB.

XHWMHUYECKHE CBOMCTBA ANBJIECTUAOB U KETOHOB: pPEAKUMH MPUCOCIUHEHUS.
OkucrieHue anpJIeruoB, KaueCTBEHHbIE Peakiny Ha anbAeruabl. CriocoObl MOITyYEHUs
Y IPUMEHEHUE albAETUIOB U KETOHOB.

OnHOOCHOBHBIE TMpeJeabHbIE KapOOHOBBIE KHUCIOTHl. OCOOCHHOCTH CTPOCHUS
MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMepuss u HOMeHKnarypa. Pu3nyeckue CBOMCTBa
OJIHOOCHOBHBIX TMPENENbHBIX KapOOHOBBIX KHUCIOT. BoIopoiaHble CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT.

XHWMUYECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, Peakmus dTepUPUKAIINN, pEaKIun
C YYAaCTHEM YTJIEBOJIOPOJIHOIO pajnKaia.

Oco06eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTHI.
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[TonsiTrie 0 MPOM3BOAHBIX KAPOOHOBBIX KHCIIOT — CJIOKHBIX 3(hupax.

Mmuoroo6pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENpEeNeIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIOT, JUKAPOOHOBBIX KHCIIOT, TMAPOKCUKAPOOHOBBIX
kucnoT. [IpeacraBuTenu BhICIIMX KapOOHOBBIX KHUCIIOT: CT€ApUHOBAS, MaJbMUTHUHOBAS,
0JIEMHOBas KUCJIOTHI. CIIOCOOBI MOTYYEHUSI U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxsble »¢upsl. ['omonormueckuid psg, obOmas ¢opMmyna, H3OMepHUs
U HOMEHKJarypa. @Pu3nyeckue U XUMHYECKUE CBOWCTBA: THUIPOJIM3 B KUCIOH
Y IIEJIOYHOM cpelie.

XKupsel. Ctpoenue, ¢uznueckue M XUMHYECKHE CBOMCTBA KUPOB: TUIAPOJIU3 B
KUCIION W 1menodHor cpene. OcoOEHHOCTH CBOMCTB JKHUPOB, COACPIKAIIUX OCTATKU
HEIPEAEIbHBIX JKUPHBIX KUCIIOT. JKUphI B IpupoIe.

MbL1a KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, X MOKOLIEE JIEHCTBHE.

OOmast xapaktepucTuka yriaeBoaoB. Kraccudukauus yrieBogoB (MOHO-, TH-
U TIOJTCaXapuibl).

Momnocaxapuapl: TI0Ko3a, GpykTo3a. PU3MYECKHE CBOICTBA W HAXO0XJICHHUE B
npupoae. POTOCUHTES.

XHWMHUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIMU C YYaCTHEM CIIUPTOBBIX U AJIbJIETUIHON
Ipyni, COMPTOBOE U MOJIOYHOKHUCIIOE OpoxeHue. [IpumeHeHue rioKko3bl, €€ 3HaUeHHUe
B KU3HEAEATEIbHOCTA OPTaHU3MA.

Jlucaxapuapl: caxapo3a, MaJIbTO3a. BoccTaHaBIMBAOIINE U HEBOCCTAHABIMBAOIIHE
nucaxapuasl. ['maponns nucaxapunos. Haxoxaenue B mpupoae U IpUMEHEHHE.

[Tonucaxapuasl: Kpaxmaj, TJIIMKOT€H W LeJUT0i03a. CTpoeHHuEe MaKpOMOJIEKYII
Kpaxmasa, IJIMKOTeHa U LeJuTrono3bl. duszndeckue CBOMCTBA KpaxMasla U LEJUIIOJIO3BI.
XUMHAUYECKHE CBOMCTBA KpaxMmajla: THUAPOJIM3, KAuEeCTBEHHAas peakuus ¢ HOAOM.
XUMHUYECKHE CBOWMCTBA MEJUIIOJIO3bI: THUAPOIU3, MOJydeHHe H(UPOB IEIITIOIO03bI.
[TonsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIIEJIK).

OKCIIEpUMEHTAJIbHBIE METOJbl HM3Yy4YE€HUsI BEIIECTB M UX [PEBPAILCHUN:
pacTBOPUMOCTb Pa3JIMYHBIX CIOMPTOB B BOJE, B3aUMOJEUCTBUE ITAHOJA C HATPHUEM,
OKMCJICHHE OTWIOBOTO CIMPTa B aJbJIETHUJ HAa PACKAIEHHOM MEIHOM IIPOBOJIOKE,
OKHMCJIEHHME JTWJIOBOIO CIHpPTAa JUXPOMATOM Kajusi (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), KAYECTBEHHbIE pPEAKIUU Ha albJACTuibl (C THUAPOKCHUIIOM
muammuHcepeopa(l) u rugpokcuaom meau(Il)), peakuust raunepuHa ¢ rUIPOKCUAOM
meau(ll), xuMuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3auMOJCHCTBUE
pactBopa IIoko3bl ¢ TuapokcuaoMm meau(ll), BlaumoaelcTBue Kpaxmaia ¢ HOJOM,
pelieHre SKCIEepUMEHTANbHBIX 3a/a4 1o TeMaMm «Crnuptel U QeHomnsl», «KapOoHoBbie
KUCJIOTHI. CIIOKHBIE Y(PUPBD.

A3o0Tcoaep:Kale OpraHudecKue CoeAuHEeHU s

AMUHBI — OpraHuyeckue MNpou3BOAHBIE ammuaka. Kiaccudukanuss amMuHOB:
anudaTuyecKkue U apoMaTUyYeCKue; MEepBUYHbIC, BTOPUUHBIE U TpeTuuHble. CTpoeHue
MOJIEKYJd, oOmiasi ¢opmysia, U30MepUsi, HOMEHKJIaTypa U (PU3UYECKHE CBOMCTBA.
XUMHUYECKHE CBOMCTBA alU(PaTUUECKUX aMUHOB: OCHOBHbBIE CBOMCTBA, aIKUJIMPOBAHHUE,
B3aUMO/ICHCTBUE NEPBUYHBIX AMUHOB C a30TUCTOU KHUCIOTOW. COJIM aJIKUIaMMOHUSI.
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AHUIVMH — TIpeJCTaBUTENIb aMUHOB apomarhdeckoro psga. CTpoeHue aHWIMHA.
B3anmHoe BiaMsSHHE Tpynn aTOMOB B MOJEKyJe aHWanHA. OCOOCHHOCTH XUMHUYECKUX
CBOMCTB aHWIMHA. KaueCTBEHHbBIC peaKIIui HA AaHWUJIVH.

CriocoObl TToTy4YeHus ¥ MpuMeHeHne anudarnueckux aMuHoB. [loaydeHnne aHuanHa
U3 HUTPOOEH307a.

AmuHokucnotel. Homenknatypa u  wusomepus. OTAeibHBIC MNpPEACTABUTEIN
0-aMHMHOKHUCJIOT: TJIMIMH, ajJaHnuH. Du3nyeckrue CBOMCTBA aMHHOKHUCIOT. XUMHUYECCKHE
CBOWCTBA aMHHOKHUCIOT KakK aM(OTEpHBIX OPraHWYECKHX COCIAMHEHUMN, peaKIus
MOJIMKOHJICHCAIINKM, O00pa3oBaHWe MENTUAHOW cBsi3U. buoiormueckoe 3HaYeHHE
aMUHOKHUCIOT. CUHTE3 Y TUAPOJINA3 TTENTUIOB.

benku kak npupoiHbie moauMepsl. [IepBruyHas, BTOpuyHas U TpETUYHAS CTPYKTypa
O0enkoB. XUMHUYECKHUE CBONCTBA OEIKOB: THUAPOJW3, JEHATypalus, KaueCTBEHHBIC
peaKuuu Ha OeJIKH.

OKCNEepUMEHTaIbHbICE METOJbl H3Yy4YEHHSI BEIIECTB W WX MPEBpAICHUM:
pacTBopeHue OEIKOB B BOJE, JeHATypalus OCJIKOB MpU HarpeBaHUM, IIBETHBIC PEAKIIMU
Ha OEJIKH, pelIeHHe OHKCIEPUMEHTAIbHBIX 3a7a4 110 TeMaM «A30TcojAepIKaline
OPraHUYECKUE COCTMHEHUS» U «Pacno3HaBaHUE OPTraHUYECKUX COCUHEHUID.

BbicokomoieKyIsIpHbIE COeUHEHUSI

OCHOBHBIE TIOHATHA XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MTOJIMMEPU3AIIIH, CPEAHSS MOJIEKYJIIpHas Macca.
OcCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — TMOJIUMEpHU3aIns
Y TIOJIMKOHIEHCALU.

[Tonmumepubie  matepuansl.  [lmactmacchl  (MONMMATUIIEH,  MOJUIPOIUIIEH,
NOJINBUHWIXJIOPU, MOJIUCTUPOII, NOJIMMETUIIMETAKpUIaT, NOJINKapOOHATHI,
novdTHWICHTepedTanaT). Y THiIn3aius U nepepadboTka miacTuka.

DnacToMepbl: HAaTypallbHbIM KayudyK, CHUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MIPEHOBLIN). Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, WIEPCTh, ILIEIK), HCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIABCaH).

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHMs BEIIECTB MW HX [pEeBpalleHUM:
O3HAKOMJIEHHE C O0pa3laMy TMPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, ILJIACTMACC,
Kay4yKOB, PEILIECHHE HKCIIEPUMEHTAIBHBIX 3a7a4 No Teme «Pacrno3HaBaHue miaactmacc
Y BOJIOKOH.

PacueTHbie 3a1aum.

Haxoxnenrne MoneKkysipHO (OpMYJIbI OPraHUYECKOTO COETUHEHHS IO MAaCCOBBIM
JIOJIIM AJIEMEHTOB, BXOJSIIHUX B €r0 COCTaB, HaXOXJACHHE MOJEKYJISIPHOM (OopMyIIbl
OpPraHMYECKOTO COEAMHEHMs 10 Macce (00beMy) MPOAYKTOB CrOPaHHUs, IO KOJIHMYECTBY
BelecTBa (Macce, 0ObeMy) TMPOAYKTOB PpEAKIHUM W/WUIM MCXOJHBIX BEIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OpMYIJIbI OpraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOIYYEHHUs, ONpeAeIeHIE AOJIN BbIX0/a MPOAYKTa
peaKlMK OT TEOPETUUECKH BOZMOMKHOTO.
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MexknpeaMeTHbIe CBA3H

Peanuzanusa MeXNpeIMETHBIX CBSI3€M NMPHU U3YYCHUM OPraHUYECKOM XHWMHUU B
10 kyacce OCyIIECTBIISIETCS YEPe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATUN, NPUHATHIX B OTAEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSATHA: SIBJIEHHE, HAy4yHbIM (akT, rumnoresa,
TEOpUs, 3aKOH, aHalIW3, CHUHTE3, KiIaccupuKalus, HaONIOACHUEe, HW3MEpPEHHUE,
AKCIIEPUMEHT, MO/JI€JIb, MOJICIIMPOBAHHUE.

@dusuKa: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUYECKUN
YPOBEHb, BEIIECTBO, TEJO, O0BEM, arperaTHO€ COCTOSHHE BeEIIeCTBa, (U3UYECKUE
BEJIMYUHBI, €AUHULIBI U3MEPEHUSI, CKOPOCTb, SJHEPTHS, Macca.

buonorusi:  kierka, opraHu3M, 9KocucTteMa, oOuocdepa, MeTa0O0JIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TeTepoTpodHBI THUI TUTAaHUS, OpOXKEHUE,
dboToCUHTE3, IbIXaHUE, OCJIKHU, YTIIEBOIbI, )KUPbI, HYKJIEUHOBBIC KUCTIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hple HCKOMaeMbIe, TOTUIHBO.

TexHoyOrus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO NMUTAHHS, MOIOIIUE
CpEeICTBa, MaTepHUabl U3 HCKYCCTBEHHBIX H CUHTETUYECKUX BOJIOKOH.

OBILIAA N HEOPTAHNYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUM

AtoM. CocTaB aTOMHBIX siAep. XUMUYECKHI 3J1IeMEeHT. M30TOIbI.

CrtpoeHue 3JIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBbIE UMCIIA. DHEPreTUYECKUE
YPOBHH U NMOAYPOBHU. ATOMHbIE opOuTanu. Knaccudukanus XUMHUECKUX 3JIEMEHTOB
(s-, p-, d-, f-amementsi). Pacnpenenenuie 3JIEKTPOHOB IO AaTOMHBIM OpPOUTAISIM.
DNEeKTpOHHBIE KOH(QUTYpallMM aTOMOB 3JEMEHTOB IEPBOr0 — YETBEPTOrO IMEPHOJOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHUH, 3JIEKTPOHHbIE KOHPUTYpaIIMi HOHOB.

DIIEKTPOOTPULIATEIIBHOCT.

Ilepuoguueckuii 3akoH u Ilepronnueckas cuUCTEMa XUMUYECKUX JJIEMEHTOB
J.M. MenneneeBa. CBsA3b INepuoAMYEcKOro 3akoHa H Ilepuogmyeckodl cHuCTEMbI
XUMHUYECKUX DJIIEMEHTOB C COBPEMEHHON TEOPUEN CTPOEHUS ATOMOB. 3AKOHOMEPHOCTH
U3MEHECHHS CBOMCTB XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX
BEIIECTB MO TIpylmaM H IepuojaM. 3HAUYECHHE IEPUOJUYECKOr0  3aKOHA
JI.1. Mennaeneena.

XuMH4YECKasi CBA3b. Buabl XUMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAA,
MeTainyeckasi. Mexanus3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBSA3U: OOMEHHBIN U JOHOPHO-
aKIENTOPHBIA. DHEPrus v JyIHA CBsI3U. [10JISIpHOCTD, HAITPABIEHHOCTh U HACKIIIAEMOCTh
KOBWJICHTHOM cBs3u. Kparaele cBa3u. Bopopomnas cBA3b. MeXMONEKyIsIpHBIE
B3aUMOJICUCTBHUS.

BajieHTHOCTh U BaJleHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOUM CTPYKTYPhI
MOJIEKYJl C KX TE€OMETPUYECKUM CTPOCHHEM (Ha NpPUMEpPE COEIMHEHUN HIIEMEHTOB
BTOPOTO TIEPUOA).
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[IpencraBienre 0 KOMIUIEKCHBIX coequHeHusX. CocTaB KOMIUIEKCHOTO HMOHA:
KOMITJIEKCO0Opa3oBaTelb, JIMTaHbl. 3HAYCHHE KOMIUIEKCHBIX coeauHeHuil. [lonsatue
0 KOOPJIMHAIIMOHHON XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUsA. THIIbl KPUCTAJUIMYECKUX
peneToK (CTPYKTYp) U CBOIMCTBA BEILIECTB.

[Tonsitue o aucnepcHbx cucremax. Mctunubie pacTBOpbl. CrocoObI BBIpaXEHUS
KOHIIEHTpPAIIMM PacTBOPOB: MaccoBas [JOJS BEHIECTBA B PAaCTBOpPE, MOJIApHAs
KOHILIEHTpausi. HacelllleHHblE W  HEHACHILICHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucramnoruaparsr.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHWYECKHX BeHIeCTB. TpuUBHATBHBIC
HAa3BAHUSA OTJICJIBHBIX MPEACTABUTEIECH HEOPTaHUUYECKUX BEILIECTB.

Knaccudukanys XuMruaecKuxX peakiiuii B HEOPraHUIeCKOW ¥ OpTaHUYECKON XUMUH.
3aKOH COXpPAaHEHHS MACChl BEIECTB, 3aKOH COXPAHEHUS WM TPEBPAIICHUS SHEPruu
Opyu  XUMUYECKUX  peakiusx. TemmoBeie  A(Q(PEKThl XUMUYECKHX  PEaAKIUH.
TepMoXUMUYECKHE YPABHEHUS.

CkopocTh XUMHYECKOW pEaKIuu, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (PAKTOPOB.
I'omoreHHbie U reTeporeHHble peakiuuu. Katanus u karaan3aTopsl.

OGOpatuMmble W HeoOpaTUMbIe peakiuu. XuMudeckoe paBHoBecue. DaxTopsl,
BIMAIOIIME HA TOJIOKEHWE XHMHYECKOIO pPABHOBECHS: TEMIIEPATypa, JaBIICHHE
Y KOHLECHTPAIMU BEUIECTB, yYaCTBYOIMX B peakuuu. [Ipuniun Jle [larenbe.

Onextponuruyeckast auccounanus. CunpHble U cinadbie 3MeKTpoauThl. CTeneHb
nucconuanuu. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHAsl, HEWTpalibHAs, IIEJIOYHAas.
Bonoponusiit mokazarens (pH) pactBopa. ['maponus cosneii. Peakunu nonHoro ooMeHa.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTEINb
Y BOCCTAHOBUTENb. [Iporiecchl OKUCIIEHUST U BOCCTAHOBJIECHMS. BaxHelme oKucauTenu
¥ BOCCTaHOBUTENU. METOJI 3JIEKTPOHHOT0 OallaHca. IJIEKTPOIIU3 PACTBOPOB U PACILIIaBOB
BEILIECTB.

DKCIepUMEHTAIbHBIE METOIbI U3YUYCHUS BEIIECTB U UX MPEBPAILCHUN: pa3IOKEHHE
NEPOKCHUJIa BOJOPOJAa B MPHUCYTCTBUU KATAIM3aTOPa, MOJEIU KPUCTAJUIMYECKUX
pEelIeTOK, MPOBEICHUE pEaKIMid HMOHHOTO OOMEHa, OMPENENICHHE CPEellbl PacTBOPOB
C TOMOIIBI0 WHIUKATOPOB, M3YUYCHHE BIUSHUSA PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKOUN pEaKIIUH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuyeckas xumus

[Tonmoxenne HemeTtaioB B llepuoguueckod CHCTEME XMMHUYECKHUX DJIEMEHTOB
J.1. MeHnneneeBa M OCOOEHHOCTH CTPOCHHUS HX aTOMOB. (DU3MYECKHE CBOICTBA
HEMETAJUIOB. AJIIOTpONUs HEMETALIOB (HAa MpuUMepe Kuciaopoma, cepbl, (ochopa
U yTIepo/ia).

Bomopon. [Ilomyuenume, ¢u3uyeckue W XHUMHYECKHE CBOMCTBA: peaKIUU
C M€TaJUIaMU U HEMETAJJIAMU, BOCCTAHOBUTEIbHBIC CBOMCTBA. [ MAPUIBI.

lanorensl. HaxoxaeHue B TOpUpoje, CHOCOObI TONy4YeHUs, (Qu3nUecKue
U XHMHUYECKHE CBOWCTBA. ['alloreHoBOAOpOAbl. BaxHeimme KuciopoacoaepKaume
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coeuHEHHUsT TranoreHoB. JlabopaTOopHble M MPOMBILIUIEHHbIE CIOCOOBI MOJyYEHUs
rajoreHoB. [IpuMeHenne rajJoreHoB U UX COSUHEHNN.

Kucnopon, o30H. JlaGopaTopHble ¥ TNPOMBIIUIEHHBIE CHOCOOBI MOJYYEHUS
kuciopona. Gusnuyeckne 1 XMMUYECKUE CBOMCTBA U NPUMEHEHUE KUCIOPOAA U 030HA.
Oxcuzibl ¥ MEPOKCUIBI.

Cepa. HaxoxxaeHue B mpupo/ie, CriocoObl MoTyueHus], PU3HIecKue U XUMMUYECKUe
cBoiictBa. CepoBogopon, cyibuasl. Oxcupn cepri(I1V), oxcun cepoi(VI). CepHucras
U cepHasi KUCJIOTHl U uX cojiu. OcCOOEHHOCTU CBOMCTB CEPHOU KUCHOTHI. [IpumeHeHue
CEpbI U €€ COCTMHECHU.

A3ot. HaxoxaeHnue B npupoje, cocoObl MoayYeHus, GU3N4ecKue U XUMUYECKUE
cBoMCTBAa. AMMUaK, HUTpUIbl. OKCUABI a30Ta. A30THCTas U a30THASI KUCJIOTHI U UX COJIU.
OcoOEHHOCTH CBOMCTB a30THOW KHUCIOTHL. [IpuMeHeHHe a30Ta U €ro COoeAMHEHUM.
A30THBIE YI00pEHHUS.

®ocpop. Haxoxnenne B npupone, crnocoObl MONy4deHMs, (U3HUECKHE
u xumuueckue coiictBa. @ochunbl u pochun. Oxcuasl dhocdopa, hochopHas kucmoTa
u ee conu. [Ipumenenne gpocdopa u ero coenunennii. PochopHbie y100peHHUs.

VYrnepon, HaxoxJIeHHE B TMpUpoJE. AIOTponHble Moaudukanuu. Puznueckue
U XUMHUYECKHE CBOMICTBa IpPOCTBIX BEIIECTB, OOpa30BaHHBIX yriepoaoM. Oxcup
yriepoaa(ll), okcun yranepona(IV), yroigpHas KUCIOTa UM €€ COMU. AKTUBUPOBAHHBIN
yroib. [I[puMeHeHre npocThIX BEUIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COEIUHEHUN.

Kpemuuit. Haxoxaenue B mnpupoje, crnocoObl MOMy4deHHs, (QU3NUYECKHUe
u xumuyeckue cBoictBa. Oxcua kpemHus(IV), kpemHueBas KHUCIIOTa, CUIUKATBHI.
[TpumeHeHue KkpeMHus U ero coeAnHeHuil. CTekIo, ero noiayyeHue, BUIbl CTEKIIA.

ITonoxenue wmeramwioB B Ilepuoandeckoil cHUCTEME XUMHUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

OO6mue ¢usznueckue CBOMCTBa MeTaUioB. lIpumeHeHue MeTauioB B OBITY
u TexHuke. CIIaBbl METAJLIOB.

DAEKTPOXUMHUYECKUN Pl HampsokeHu MmetaoB. OOmme crnocoObl MOTydeHus
METaJJIOB: THUJIPOMETAJUTYpPIrHsl, MUPOMETALIYpPrus, 3ieKTpoMeTrautyprus. I[lonstue
0 Koppo3uu MeTaiioB. CriocoObl 3alIUThl OT KOPPO3HH.

Obmast xapaktepuctuka wmeTtauioB [A-rpynmel  Ilepuoanueckoil  cuctemsl
XUMUYECKUX 3jeMeHToB. Hartpuil u kanuii: mosiydeHue, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE NIPOCTHIX BEIIECTB U UX COCINHEHUN.

OObmas xapakrepuctuka MetawioB [IA-rpynmer  Ilepuonndeckoit  cucTembl
XUMHUYECKUX JIEMEHTOB. MarHuili M Kajabluii: MOydeHUe, GU3NIECKHe U XUMUUYECKHE
CBOMCTBA, IPUMEHEHUE NPOCTHIX BEIIECTB M HX COECIAMHEHHH. JKecTKOCTh BOJIBI U
CrocoObI €€ YCTpaHEeHHUS.

AnroMuHHMI: TIONTydeHue, (u3Mueckue M XMMHMUYECKHE CBOWCTBA, MPUMEHEHHE
IPOCTOTO BEUIECTBA U €ro coequHeHUu. AM(pOTEpHbIE CBOICTBA OKCUAA U THAPOKCUIA
AIFOMUHUSA, TUAPOKCOKOMILIIEKCHI QJIFOMUHUS.
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OOmiasi ~ xapakTepucThka  MeTauioB  mobouHbix  moarpynn  (b-rpymm)
[Tepnoarueckor CUCTEMBbI XUMUYECKUX DJIEMEHTOB.

@u3nyecKkue M XUMHUYECKHE CBOWCTBA Xpoma M €ro coeauHeHnil. OKCUAbl U
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U AMXpOMATHI, UX
OKHCJIUTENbHBIE CBOKCTBA. [loyyeHne u mpuMeHEeHHe Xpoma.

Pu3nyeckre U XMMHYECKUE CBOMCTBA MapraHiia U €ro CoeAuHeHnil. BaxuHenmme
coenunenust  mapranna(ll), wmapranma(IV), wmapranna(VI) wu  wmapranma(VII).
[TepmaHranat kanus, €ro OKUCIUTEIbHbBIE CBOKCTBA.

@u3nuecKkue M XHUMHUYECKHE CBOICTBAa Xene3a W ero coeauHeHuid. OKCuubl,
ruapokcuasl U conu keneza(ll) m xenesa(Ill). Tlomyuenue u npuMeHeHUE Kejesza
U €ro CIUIaBOB.

@u3NuecKue M XUMUYECKHE CBOMCTBA MeIM U €€ coeauHeHuiu. [lomydenwue u
MIPUMEHEHHUE MEJIU U €€ COEUHECHUMN.

[uuk: nonydenue, GU3MUECKUE U XUMUUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHAA LIWHKA, TUAPOKCOKOMIUIEKCHl IIMHKA. [I[puMeHeHne HMHKa U €ro
COCIMHEHUU.

DKCNEPUMEHTAIbHBIC METOJIbl U3YUYEHHS BEUIECTB M UX MPEBPAIICHUN: U3YyUYCHUE
o0pa3lioB HEMETayuIoB, TopeHue cepbl, ¢ocdopa, Keine3a, MarHusg B KHUCIOPOJE,
M3ydeHUE KOJUIeKUMM «MeTtamiel M CIUIaBb», B3aUMOJICWCTBHE  IIEJIOYHBIX
U IIEJIOYHO3EMENIbHBIX  METAJUIOB €  BOJAOW  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), B3aUMOJEHCTBHE IMHKA U JKeJie3a C PACTBOPAMU KHUCJIOT U LIETI0UEH,
Ka4€CTBEHHbBIC PEAKIMM HA HEOPTraHMYECKUE aHWOHBI, KATUOH BOJOPOJA U KATHUOHBI
METAJUIOB, B3aUMOJICCTBUE TUAPOKCHUJIOB AJIOMHUHHUS M LUHKA C PACTBOpPAMU KHUCIIOT
Y IIEJIOYEH, PEIICHUE SKCIIEPUMEHTANBHBIX 3aAa4 1o TemaM «lamorenes», «Cepa u ee
COCIMHEHUS», «A30T U Gochop U UX COeAMHEHUs», «MeTamibl IIaBHBIX MOATPYMID,
«MeTanabl TOOOYHBIX MTOATPYIID).

XHMHEA M )KU3Hb

Ponp xumun B o0ecrieueHu YyCTOMYHMBOTO Pa3BUTHS YETIOBEYCCTRA.

[ToHsaTHE 0 HAyYHBIX METO/IaX TTO3HAHKUS U METOAO0JOTMH HAyYHOT'O MCCIICI0BaHUS.

HayuHnble npuHIUITBI OpraHU3aliil XUMHUYECKOTO MPOU3BOACTBA. [IpoMbiliieHHbIE

CIOCOOBI TMOJYYeHUsS] BaKHEHIIUX BEIIECTB (HA MpPUMEpPE MPOU3BOJCTBA aMMMAKA,

CEepPHOM KHUCJIOTHI, MeTaHona). [IpoMbllIIeHHBIE CIIOCOOBI TIONYYEeHHsS METaJlJIOB
U CIUIaBOB. XMMHUUYECKOE 3arpsi3HEHUE OKPY>Kalolllel cpellbl U ero nocieactaus. Poib
XUMUH B 00€CTICUEHUH SHEPTETUUECKONU OE30IMaCHOCTH.

Xumus ¥ 3710pOBbe ueoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuia ucnoib30BaHus
JIEKapCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIINHBI.

XUMUsS TUIIM:. OCHOBHBIE KOMIIOHEHTHI, IIHMIIEBBIC H00aBKH. Poib Xumum
B 00€CITIeUCHNH ITHUIIICBOM OE30I1aCHOCTH.

Kocmernueckne wu mapdromepHble cpenctBa. beitoBas  xumus. [IpaBuna
0€30IacHOT0 MCIO0JIb30BaHMS IIPerapaToB OBITOBOM XUMHH B TTOBCEITHCBHOM KU3HH.

XHUMHUS B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTEIHbHBIC MaTepHaIIbl (IIEMEHT, OCTOH).
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XHUMHS B CEIBCKOM X03sicTBe. OpraHndecKue 1 MUHEpaIbHbIE YI0OpCHMUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUabl, KpPaCKU, CTEKIIO, KEpaMHUKa.
Pacuernsblie 3agaun.

Pacuerpl: Maccel BemiecTBa WM O0BbEMa Ta30B IO H3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM 00bEeMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MACChI
(oObemMa, KoJMuecTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO M3 BEIIECTB UMEET
npuMecH, Macchl (0ObeMa, KOJHWYECTBAa  BEIIECTBA)  NPOJAYKTa  PEaKIluH,
€CIIM OJHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpPA C OIPEACIEHHOU MAaCCOBOW IOJIEU
PAaCTBOPEHHOI'0 BEIIECTBA, MAaCCOBOW JIO0JM W MOJSPHOM KOHIICHTPAllUM BEIIECTBA
B pPacTBOPE, AOJIM BBIXOJIa MPOAYKTa PEAKIIUHU OT TEOPETUUECKU BO3MOXKHOTO.

MesxknpeaMeTHbIe CBSI3H

Peanuzanuss MexXnpeIMETHBIX CBA3EH MPU M3YYEHUU OOIIEed M HEOpraHU4eCcKOu
xuMuH B 11 Kiacce ocyliecTBIsIeTCsl Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX IMOHATHH, TaK U NOHATUMN, MPUHATBHIX B OTAEIBHBIX MPEAMETAaX €CTECTBEHHO-
Hay4YHOT'O LIMKJIA.

OO1ue ecTecTBEHHO-HAyuYHbIE MOHSATHUA: SIBICHHE, HAy4YHBIA (akT, TUIOTE3a,
TEeOpHUsl, 3aKOH, aHallu3, CHHTE3, KiacCU(UKaIMs, NEPUOJUYHOCTb, HAOIIOACHUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOJENb, MOJIECIINPOBAHHUE.

dusukKa: MaTepusi, MUKPOMHUP, MAKPOMUP, aTOM, DJIEKTPOH, IIPOTOH, HEUTPOH, UOH,
M30TOIIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, YHEPIETUYECKUM YPOBEHb, BEILECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHUE BEIIeCTBAa, WUJCAJIbHBIM Ta3, (U3NYECKHE BEITUYUHBI,
€IUHHULBI U3BMEPEHUSI, CKOPOCTb, JHEPTHS, Macca.

buonorus: kierka, opraHu3M, JKocHCTeMa, Ouocdepa, MeTaboIn3M, MaKpO- H
MUKPOSJIEMEHTHI, O€JKH, >KHUPBI, YTIEBOMAbI, HYKIECHHOBBIE KHUCIOTBHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U IOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaspl, TOpHbIE MOPOJBI, IOJIE3HbIE HCKOMAeMble, TOILIUBO,
peCYpCHL.

TexHOMOrUA: XMMHYECKAs] MPOMBIIUICHHOCTh, METAJUIYprus, CTPOUTEIIbHbBIC
Marepuaibl, CEJIbCKOXO3AUCTBEHHOE NPOU3BOJACTBO, IIHILEBAsl [POMBIIUIEHHOCTb,
(apmarieBTUYECKasi TMPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHUECKHMX IpEnapaTos,
IIPOU3BOJICTBO KOHCTPYKLUHMOHHBIX MAaTEpUajOB, JJIEKTPOHHASA IPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHUS 00yJarOIIMMHUCS
nporpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIM, METalpeIMETHBIM
U TIPEIMETHBIM.

B cooTBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TMOJXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpenMeTa « XUMUs» Ha YPOBHE CPEAHETO OOIIETo
00pa30BaHMsl BBIJIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUTIUMHUCS POCCUMCKON IPaKIaHCKON UEHTUYHOCTH;

TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH H CAMOOTIPEICIICHHTO;

HAJIMYUe MOTUBALIUU K O0yUEHHUIO;

TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS IMPUHATHIMU
B 00IIIeCTBE MpaBUIaMU U HOPMaMH ITOBEICHUS;

HaJMYHE MPABOCO3HAHUS, YKOJIOTHICCKOMN KYJIBTYPHI;

CIIOCOOHOCTH CTABHUTh 1IN U CTPOUTD )KU3HEHHBIE TIJIAHBI.

JIudHOCTHBIE  pe3yJbTaThl ~ OCBOCHUS  TpeaMera  «XuMHUS»  OTpPakaroT
c(hOPMHUPOBAHHOCTh  OIbITA I[IO3HABATEIIBHOW M  MPAKTUYECKOW  JIeITEIbHOCTHU
oOyyJaronuxcs B Mpolecce pean3aiui 00pa3oBaTeIbHON NeITeTbHOCTH.

JIn4HOCTHBIE ~ pe3yJbTaThl  OCBOCHUS  TpeAMeTa  «XHUMHS»  OTPaKaroT
c(OPMHUPOBAHHOCTh  OIBITAa TIO3HABATEIIBHOW W  MPAKTUYECKOW  JIEATEIbHOCTH
oOydJaronmxcsi B Ipoliecce peann3anuu o0pa3oBaTebHON JACSITEIBHOCTH, B TOM YHCIIE
B YacTH:

1) rpa:kIaHCKOr0 BOCIIMTAHMA:

OCO3HaHUsl OO0YyYarOIIMMUCA CBOUMX KOHCTHTYLHMOHHBIX IpaB U O0O0s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEAICTABICHUS O COLMAIBHBIX HOPMax M MpaBUjIaX MEXIMYHOCTHBIX OTHOUICHUI
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MAESITENIBHOCTH NPH CO3/IaHUU y4E€OHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX M IMO3HABATENbHBIX 3a]a4, BBITOJIHEHHUH XUMHUYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBbBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHAJIKU3E PA3IUYHBIX BUIOB YUYEeOHON JAESTENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY M  HAyYHOMY  HAaCIEIUIO
OTEUECTBEHHOU XUMUMU;

YBOKEHHUSI K TIPOIlECCy TBOpYECTBA B O00JacCTH TEOPUM U MPAKTHUYECKOTO
MPUIOKEHUSI XUMUU, OCO3HAHUS TOTO, YTO JIAHHBIC HAYKU €CTh PE3YIbTAT JIUTEIIbHBIX

18



HAOIIOJICHUM, KPOIMOTIUBBIX JKCIEPUMEHTAIBHBIX IOWCKOB, TOCTOSIHHOTO Tpy/a
YYEHBIX U MPAKTHUKOB;

MHTEPECA U IMO3HABATEIbHBIX MOTHBOB B MOJIYYCHUHM W MOCICIYIOUIEM aHAIINA3E
uHGOPMAIH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYyalliH, CBSI3aHHBIE C XUMHUYECKUMHU SIBIICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH,;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJACHUE U MOCTYIKU CBOUX TOBAPUILEH C MO3ULIUM
HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEICTBUNA MOCTYTIKOB;

4) popMupoBaHUSs KYJbTYPbI 310POBbSI:

MMOHMMAaHUS [IEHHOCTEHN 3JI0pOBOTO M 0€30MacHOro o0pasa *K1U3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (U3NYECKOMY W TICUXHUYECKOMY
3JI0POBBIO;

coONMoIeHNsT MpaBwil OE€30MacHOro OOpalleHus C BEUleCTBaMU B  OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOM NEATEILHOCTH;

MOHUMAHUS [IEHHOCTU MPaBUJ WHIUBUIYAIBHOTO W KOJUJIEKTUBHOTO 0OE€30MacHOTO
MOBEACHUS B CUTYAIHIX, YTPOXKAIOIINX 3I0POBbIO U KU3HU JIOJEH;

OCO3HAHMS TIOCIEACTBUNA W HENPHUSITHS BPEIHBIX TMPUBBIYCK (YMOTpeOIeHUs
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

5) TPy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEI0BATEIHCKON IESITEILHOCTH,
0OIIIECTBEHHO TI0JIE3HOM, TBOPUECKOM U JPYTUX BUAX JACSITEIBHOCTH;

YCTAHOBKM Ha aKTHBHOE y4YacTHE€ B PEIICHHM MPAKTUUYECKHUX 3a/1ad COIUATbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY U3YUEHUIO MPOPECCUi Pa3IMIHOTO POJIa, B TOM YHUCIE
Ha OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHHUS K TPYAY, JHOIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUYaTbHON TPACKTOPUU 00pa30BaHUsl,
Oynyiied mpodeccuu U peanu3alii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C Y4YE€TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XHMHUHU, HMHTEPECOB U NOTpeOHOCTEH
00I1eCTBa;

6) 3K0JI0rHYeCcKOro BOCIIUTAHMSI:

DKOJIOTHYECKHA  I1eJIeCOO0Pa3HOr0  OTHOIICHHS K TPHPOAC KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAaHUS [O0AJIBHOTO  XapakTepa JKOJOTHYECKUX  MpoOsieM, BIUSHUS
SKOHOMHUYECKHUX IMPOIECCOB HAa COCTOSIHHE MPUPOTHON M COIMATIBHOM CPEIbl;

OCO3HAHUSI HEOOXOJMMOCTH UCMOJb30BAHUS JTOCTUKEHUM XUMUU TSI PEUICHUS
BOIIPOCOB PAIIMOHATIBLHOTO MTPUPOJIONOIH30BAHUS;
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AKTUBHOTO HENPUATHSA NCHUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOMIEH MPUPOTIHOMN
cpede, yMEHHS IIPOTHO3MPOBATh HEOJArompHATHBIC HSKOJOTHYECKHUE ITOCIICICTBUS
MPEANPUHUMAEMBIX JICMCTBUN U TIPEAOTBPAIATh UX;

HUIMYUS PA3BUTOrO HKOJIOTHYECKOTO MBIINUIEHHS, SKOJOTHYECKON KYJIBbTYPHI,
ONBbITA JEATEIBHOCTH JKOJOTMYECKON HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMU B TO3HABaTEJIbHOW, KOMMYHUKATUBHONW W COIIMAIBHON MpPAaKTHUKE, CIIOCOOHOCTU
¥ YMEHHS aKTUBHO MTPOTUBOCTOSTH UACOJIOTUN XeMopoOuu;

7) HEHHOCTH HAYYHOT' 0 O3HAHUS:

MHPOBO33PEHHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU
U 0OIIIECTBEHHON MPAKTUKH;

NOHUMaHUS creUu(pUKN XMMHUH KaK HAyKW, OCO3HAHMS €€ poJid B (popMuUpoBaHUU
pallMOHAJIBHOTO HAYYHOTO MBINUIEHUS, CO3JaHWHM LEJIOCTHOTO MPEACTABICHUSA
00 OKpy’KarolleM MUpe KaK O €IMHCTBE MPUPOILI U YEJIOBEKA, B MIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEHN M pelieHrur MPo0IeM COXpaHEHHS IPUPOTHOTO PABHOBECHS,

yOeKACHHOCTH B 0CO00M 3HAYMMOCTU XUMHUHU JJIsl COBPEMEHHOM LIUBUIIU3AIUU: B €€
I'YMaHHCTUYECKOW HAMpaBIEHHOCTH W BaXXHOW pOJM B CO3aHUM HOBOWU 0a3bl
MaTEepPUATBHONU KYJIbTYPhl, B PEIICHUN TI00ATBHBIX MPOOJIEM YCTOMYMBOTO DPA3BUTHUS
YeJI0BEYECTBA — CHIPhEBOM, SHEPreTUUECKOM, MUILIEBOM U SKOJIOTHYECKON 0€30MaCHOCTH,
B Pa3BUTHH MEAMUIIMHBI, OOCCIICYCHUH YCJIOBUM YCHEIIHOTO TPYyJa U IKOJOTUYECKH
KOM(OPTHOM KU3HU KAKIOTO UjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IIOHMMAaHHMS CYLIHOCTH METOJOB MO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh MOJIy4YaeMble
3HAHUS /Ui aHajdu3a U OOBSICHEHHS SIBJICHUN OKPY)KAIOIIEr0o MHUpPA WM MPOUCXOMSIINUX
B HEM U3MEHEHU, YMEHHs JeiaTh 0OOCHOBAHHBIE 3aKIIOYEHUS] HA OCHOBE HAay4YHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIOJIb30BaTh XMMHUUYECKHE 3HAHUS /IS PEIICHUS
po0JieM B peAJIbHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeCca K MO3HAHUIO, HCCIIEI0BATENBCKON AESITENIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BAHMIO,
K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWUM MO XMMHUHU B COOTBETCTBUU C KU3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM TpyJa B pa3IMyHBIX cdepax NpodecCHOHATBHON
NEATEIBbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeIMEeTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbI 10 XWMHH Ha YPOBHE
cpeaHero oo1ero 0opa3zoBaHus BKIIOYAIOT:

3HAYUMBIE TUTST dbopmupoBaHUS MHUPOBO33pPEHUS o0yJaronmxcs
MEXIUCIUTUTMHAPHBIE (MEXIpEeIMETHBIC) OOIeHaAyYHbIe TOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOUW KapTUHBI MUPA ¥ CTICIU(PUKY METOI0B TTO3HAHUS, UCTIOIH3yEMbBIX
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B €CTECTBEHHBIX HayKax (MaTepHs, BELIECTBO, SHEPIHUs, SBJICHHE, MPOLECC, CUCTEMA,
Hay4YHBIA (aKT, IPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIEIOBAHNUE,
HaOJI0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);

yHUBEpCcajbHble ydeOHble JeHCTBUS (MO3HaBaTEJIbHbIE, KOMMYHHUKATHBHBIEC,
peryisiTuBHbIE), obOecrneunBaromue (opMHpoBaHUE (YHKIHMOHAIBHON TI'PaMOTHOCTH
U COLMAIbHON KOMIETEHIIUN 00y4JaroIuxcs;

CIIOCOOHOCTh OOYHYAIOIIMXCSl HKCIOJIb30BaTh OCBOEHHBIE MEKIUCIUILIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUSI U YHUBEpPCaJbHbIE yueOHbIE ACHCTBUS B MO3HABATEIHLHON
Y COLIMAJIbHOW MPAaKTHUKE.

MeTtanpeaMeTHbIE pe3yJbTaThl OTPAKAIOT OBJIAJEHUE YHUBEPCATbHBIMU YYEOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUSMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
ba3oBble JJoruueckue 1ecTBUSA:

CaMOCTOATENHFHO (HOPMYITUPOBATh U aKTyaJU3UPOBATH MPOOIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONPEAEIATh LETU JEATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX TIOCTHXKEHUSI,
COOTHOCHUTD PE3YJIbTATHI ICATCIBHOCTH C MIOCTABJIECHHBIMU LEISAMU;

WCMOJI30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JOTUYECKOTO MBIILICHUS: BBIAECIATh
XapaKTepHbIC MPU3HAKU TOHATHUH M YCTAaHABIMBATh MX B3aMMOCBA3b, HMCIIOJIH30BATh
COOTBETCTBYIOIINE MOHATHUS [ OObSICHEHUSI OTJIENbHBIX (DaKTOB U SIBJIICHUIA;

BBIOMpATh OCHOBAHUSI U KPUTEPHUH I KIACCU(DUKAIUM BEIIECTB U XUMHUYECKHUX
peaKumii;

YCTAaHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBA3U MEXIAY U3YyYa€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKIEHUS (MHAYKTUBHBIC, IETyKTUBHBIC, TI0O aHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYMS B PACCMATPUBAEMBIX  SIBIICHUSX,
(GhOpMYIIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

IPUMEHATh B TIPOIIECCE IO3HAHUSI HCIOJb3yEMble B XHUMHU CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJIEITH, PEOOPA30BBIBATH MOJICTBHBIC MPEACTABICHUS — XUMUYECKUHA 3HAK
(cuMBOJI) dJEeMEHTa, XuUMHUYeckas (opmysia, YpaBHECHHE XHUMHYECKOW pEaKIuu —
IIPH peIIEHUH YIeOHBIX MO3HABATEIHHBIX M MPAKTUICCKHUX 3a]1a4, IPUMEHSTh Ha3BaHHbBIC
MOJICTIbHBIE MPEACTABICHUSA [JI1 BBISBIICHUS XAapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMUUYECKUX PEAKIIMH.

ba3oBble ucciieqoBaTe1bCKue 1eiiCTBUA:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TO3HAHUS BEMIECTB U XUMHYECKUX PEAKIIHM;
dbopMyIMpoBaTh MENU U 3a7a4d HCCIICIOBAHUSA, UCIOJIh30BaTh TMOCTABICHHBIC
U CaMOCTOSITEJIbBHO COPMYJIIMPOBAHHBIE BOMPOCH B KaY€CTBE MHCTPYMEHTA MMO3HAHMUS
Y OCHOBBI JjIsl (JOPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;
BJIaJIETh HABBIKAMU CAMOCTOSATEJIBHOIO INIAHUPOBAHKS U IIPOBECHUS YUEHUUYECKUX
JKCIIEPUMEHTOB, COBEpPILIEHCTBOBATh yMEHUS HaOM0JaTh 3a XOJOM IIpolecca,
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CaMOCTOSATEIIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (opMyIHpoBaTh OOOOIICHUS
U BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB HCCIEIOBAHUS, COCTAaBISAThH
000CHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

MPUOOPETATH OIBIT YYEHUYECKON MCCIIeIOBATEIHCKON 1 MPOEKTHOM €SI TEIbHOCTH,
TIPOSIBJISITH CLIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHHMSI
MPAKTUYECKUX 3a]1a4, MPUMEHECHUIO PAa3JIMYHBIX METOOB MMO3HAHMUS.

Pab6ora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MHGOpMAIMK (HAYyYHO-TIOMYJISApHAs
JaUTEepaTypa XMMUYECKOTO COJAEpIKaHMs, CIpaBOYHBbIE TocoOus, pecypcsl MHTepHeTa),
aHAIM3UPOBaTh MHGOPMAIIMIO PA3TMYHBIX BUAOB U (DOPM MPEICTaBICHUS, KPUTUUECKU
OLICHHBATD €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

(dbopMyIIMpOBaTh 3aIIPOCHI U IPUMEHSThH PA3TMYHBIE METO/BI IIPH MIOMCKE U OTOOpE
uHpopMaIuu, HEOOXO0AUMOM J1JIs BBITIOJIHEHUS yYeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOperaTh  ONBIT  HCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTONCKOBBIX CUCTEM;

CaMOCTOATENILHO BBHIOMPATh ONTHUMATBHYIO (hopmy mpeacTaBiieHuss WHOOpMaIuu
(cxeMbl, rpaduKH, TUarpaMMbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEJCTBA MpPU paboTe C XUMHUYECKOM
uH(popMaIel: MPUMEHITh MEXKIpeAMETHbIe ((HU3NUEeCKue U MaTeMaTHUYeCKHUE) 3HAKU
U CUMBOJIBI, (hOPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISAHOCTH.

KoMMyHUKAaTHBHBIE YHUBeEpPCAJbHbIE y4eOHbIe JeiicTBUS:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI B XOJ€ JUajiora W/Wid
JMCKYCCHH, BBICKA3bIBaTh HJICH, (POPMYIUPOBATH CBOU MPEJIOKECHHUS OTHOCHUTEIHHO
BBITIOJTHEHHUS MTPEJIOKCHHOM 3a/1a4H;

BBICTYIIAaTh C TMPE3CHTAIMCH pEe3yJIbTaTOB IO3HABATEIBHOW JCATCIBHOCTH,
MIOJTYYEHHBIX CaMOCTOSATEIIBHO MM COBMECTHO CO CBEPCTHHKAMH IIPH BBITOJHCHHUH
XUMUYECKOTO DJKCIEPUMEHTa, MPaKTUYECKOW pabOThl MO MCCICIOBAHUIO CBOWCTB
U3y4acMbIX BEIECTB, peaM3allii Y4COHOro MPOCKTa, M (OPMYIUPOBATH BBIBOIBI
M0 pe3yibTaTaM MPOBEICHHBIX HCCIICIOBAHUN IMTyTEM COTJIACOBAHHS TO3UIUN B XOJIE
00CyXJIeHUs] 1 0OMEHa MHEHUSIMU.

PerynsitTuBHbIe YHUBEpPCAJIbHbIC Y4eOHbIC HEUCTBUA

CaMOCTOATEJIbHO IUIAHUPOBAaTh M OCYLIECTBISITH CBOIO  I[TO3HABATEJIBHYIO
NESTENIbHOCTh, OIpeneisisi €€ LeldM M 3aJauyd, KOHTPOJIMpPOBaTb U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH NMPEAJIaraéMblil alrTOPUTM AEUCTBUN NIPU BBINOJIHEHUN
y4eOHBIX M HCCIIEOBATENbCKUX 3a]a4, BRIOUpaTh Hanbosee 3(hPEeKTUBHBIN CIIOCOO UX
pELIECHNUs C YYETOM IOJyUYEHHUS] HOBBIX 3HAHUM O BEIIECTBAX U XUMHUUECKHUX PEAKIMIX;

OCYLIECTBJISATh CaMOKOHTPOJIb  JIEATEIIBHOCTH HA OCHOBE CaMOaHalIM3a U
CaMOOLICHKH.

22



[IpeameTHbBIC pe3ynabTaThl OCBOCHMS MIPOTPaAMMBI o XUMUHU Ha
yIIIyOJICHHOM YpPOBHE Ha YpOBHE CpeIHero oO0miero oOpa30BaHUsI BKIIOYAIOT
cneruduueckne I y4eOHOro mpeaMera «XWMEsD HAay4YHbIE 3HAHUSA, YMEHUS
U CITOCOOBI JCHCTBUH 110 OCBOCHUIO, MHTEPIIPETAIINH U TPEOOPA30BAHUIO 3HAHWM, BUIBI
JEATETBHOCTH TIO TOJYYEHHUIO HOBOTO 3HAHMSI M NMPUMEHEHUIO 3HAHWW B Pa3IMYHBIX
y4eOHBIX CHUTyallMsAX, a TakKe B peaJbHBIX JKU3HEHHBIX CHUTYaIlUsIX, CBSI3aHHBIX C
xumued. B mporpaMMe mo XMMUU MPEIMETHBIC PE3yIbTaThl MPEICTABICHBI IO TOJIaM
U3yYCHUS.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «Opranmyeckasi XUMHsD> OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: 0 MECTE U 3HAYECHUU OPTaHUYECKONW XUMHHU
B CHCTEME €CTECTBCHHBIX HAyK U €€ POJIM B OOECMEYECHUU YCTOWYUBOTO Pa3BUTHS
YEeJIOBEYECTBA B PEIICHUHM MPOoOJeM HKOJOTUYECKOM, HHEPreTUYeCKOW U IMHUILIEBOM
0e30MacHOCTH, B PAa3BUTHUM MEJUIUHBI, CO3JaHMM HOBBIX MAaTE€pPUAJIOB, HOBBIX
MCTOYHUKOB DHHEPruM, B OOECHEUYCHUH PAlUOHAIBHOIO MPUPOAOINOIL30BaHUSA,
B (hOpMHPOBAHUU MUPOBO33PEHHUS U OOLIEH KYJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMUYECKU
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO M IIPUPOTHOM CPEIIE;

BJIaJICHUE CUCTEMOM XUMUYECKNX 3HAHUMN, KOTOPasi BKIIIOYAECT:

OCHOBOIIOJIATAIOIINE MOHATHUS — XUMUYECKUM AJIIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
o0oouka aroma, s-, p-, d-aToMHBIE OpOHUTANI, OCHOBHOE M BO30YKIEHHOE COCTOSHUS
aToma, TUOpUAM3alMS AaTOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJCHTHOCTD,
ANEKTPOOTPULIATENIBHOCTh, CTEIEHb OKUCIICHHS, XUMHYECKasl CBSI3b, MOJIb, MOJISIpHas
Macca, MOJISIpHBIA 00bEM, YIJIEpOJHBIN CKelleT, (PyHKIMOHAIbHAsl TPyIMIa, pajaukal,
CTPYKTYpHBIE (opMyJibl  (pa3BepHYThI€, COKpAIIEHHbIE, CKEJIETHbIE), H30MEpHUs
CTPYKTypHasi U MPOCTPAHCTBEHHAs (T€OMeTpUUecKas), H30Mepbl, TOMOJIOTUYECKUM PS/I,
TOMOJIOTH, YTJIE€BOJOPObI, KUCIOPOI- U a30TCOJEPKAIINE OPTrAaHUYECKHE COCIUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS;

TEOpHUH, 3aKOHBI (mepuonnyeckuii 3akoH JI.MI. MenpeneeBa, Teopus CTpOEHUs
oprannueckux BemectB A.M. byTiepoBa, 3aKOH COXpPaHEHHsI MAacChl BEILIECTB, 3aKOH
COXpaHEHMSI U MPEBPAIICHUS] SHEPTUU MPU XUMUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $3bIK XHMHUH, MHPOBO33PEHUYECKHUE 3HAHMS, JIEKAIM€ B OCHOBE
MOHUMAHUS TPUUMHHOCTU U CUCTEMHOCTH XUMUYECKHX SABICHUN;

MPEJICTABICHUSI O MEXAaHU3MaxX XUMHYECKUX PEaKIUh, TEPMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX NPOTEKaHHs, O B3aUMHOM BIIUSHUM aTOMOB H
TPyII aTOMOB B MOJEKyJaX (MHIYKTHBHBIM U ME30MEpHbIN 3(h(EKTh, OpHEHTAHTHI |
u Il pona);

(baKkTOJIOTUYECKUE CBEJACHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH U O€30MaCHOM
UCIIOIb30BAaHUM BaXKHEUIIIMX OPraHUYECKUX BEHIECTB B OBITY U MNPAKTUYECKOU
NEATeIbHOCTH 4YeJIOBEKa, OOIIMX HAy4HBIX MPHUHIIUAIAX XUMHUYECKOTO IPOM3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePadOTKH HEPTH);
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c(OPMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTepHble MpPHU3HAKW TOHATHUH,
yCTaHaBIMBaTh WX B3aWUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIHME  IOHATHUSA
IIPYU ONMCAaHWH COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHHI;

c(hOpMUPOBAHHOCTH YMEHUI:

WCIIOJB30BaTh XUMHUYECKYK) CHMBOJIUKY IS COCTaBJICHUS  MOJEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEpHYTBIX, COKPAIIEHHBIX U CKEJIETHBIX) (OpPMYJ OpraHMYECKHUX
BEILECTB;

COCTABJIATh YPAaBHEHMsSI XMMMUYECKHX PpEaKIUHd U PACKpbIBaTh HUX CYIIHOCTB:
OKHCIIUTEIIBHO-BOCCTAHOBUTEBHBIX PEAKIIUN IIOCPEICTBOM COCTABJIEHUS DJIEKTPOHHOIO
OajaHca 3THX peaklui, peakluuii MOHHOrO OOMEHa IyTEM COCTaBJIEHUS UX MOJHBIX
Y COKPAILIEHHBIX HOHHBIX YPaBHEHUI;

M3TOTaBJIMBAaTh MOJEIM MOJIEKYJ OPraHWYECKUX BEIIECTB U1 WLIIOCTPALMU
UX XMMHAYECKOI'0 U MPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpPMHUPOBAHHOCTh YMEHMH: yCTaHaBIMBAaTh MPUHAICKHOCTh HU3YUYEHHBIX
OpPraHMYECKUX BEILECTB MO UX COCTaBY U CTPOCHHIO K ONpEAEIEHHOMY Kjaccy/TpyIie
COCIMHEHMM, JaBaTh MM Ha3BaHMs MO cuctematuyeckod HomeHkiatrype (IUPAC)
Y IIPUBOJMTH TPUBUAIBHBIC HAa3BAaHUS JUIS OTACIBHBIX MPEICTABUTEIEH OPraHUYECKUX
BEIIECTB  (STWJICH, AaUETWJIEH, TOJYOJ, TJIMUEPHH, STWICHIVIUKOIb, (EeHO,
dbopmanbaerua, aueTanbAeru]], aleTOH, MypaBbHHAs KHUCJIOTA, YKCYCHas KHCIOTa,
CTEapHHOBAasl, OJICMHOBAas, NAJbMUTHUHOBAas KHUCJIOTHI, TJWLWH, aJaHWH, MaJbTO3a,
($pyKTO3a, AHWIMH, AUBUHWI, U30MPEH, XJIOPOIPEH, CTUPOJI U JPYTHE);

c(OPMUPOBAHHOCTh YMEHHSI ONPEIENATh BUJ XUMUUYECKON CBSI3U B OPTaHUYECKUX
COEIMHEHMSIX (KOBAJIEHTHAsl U MOHHAS CBS3b, G- U T-CBS3b, BOJOPOAHAS CBS3b);

C()OPMUPOBAHHOCTb ~YMEHHUS IMPUMEHATh IOJOXKEHUS TEOPUM  CTPOCHUS
opranuveckux BemectB A.M. byrtnepoBa mis 0OBSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaThb COCTaB, CTPOCHHE, (PU3HUECKUE
Y XUMHUYECKHUE CBOMCTBA TUIMYHBIX IPEICTABUTENEN PA3IMUHBIX KJIACCOB OPraHUYECKUX
BEIIECTB: AJKAaHOB, LMKJIOAJIKAHOB, AJKECHOB, AJKAJUEHOB, AJKHHOB, apOMAaTHYECKHX
YTJIEBOAOPOJIOB, CIHPTOB, AJIBJIETHA0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U
CJIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCIUHEHUH W aAMHUHOB, AMHUHOKHCIIOT, OEIKOB,
yIaeBoOB (MOHO-, AM- M TOJUCAXapHI0B), WLIIOCTPUPOBATh I'€HETUYECKYIO CBSI3b
MEXAYy  HUMU  YpaBHEHUSAMH  COOTBETCTBYIOIIMX  XMMHYECKHUX  peaKuui
C MCII0JIb30BaHUEM CTPYKTYPHBIX (pOopMyI;

c(OpMUPOBAHHOCTh YMEHMSI MOJTBEPKJIaTh Ha KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHONW CHOCOOHOCTH OPraHUYeCKMX COEIMHEHHH OT KPaTHOCTU
Y THUIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BJIUSHUS aTOMOB M IPYII aTOMOB
B MOJIEKYJIAX;

C()OPMUPOBAHHOCTh YMEHMsI XapaKT€pPU30BaThb HCTOUYHUKU YIJIEBOJOPOJHOTO
ChIpbsl (HEQTH, MPUPOAHBIN Ta3, yroyib), CIOCOObI €ro mepepadoTKH M MPAKTUIECKOE
IPUMEHEHUE IPOAYKTOB EPEPaOOTKH;

24



c(hOpMHUPOBAHHOCTH BJIQJICHHS CHCTEMOW 3HAHUIA O €CTECTBEHHO-HAYYHBIX METO/IaxX
NMO3HAHUA — HAOIIOJIEHWH, W3MEPEHWH, MOJICTUPOBAHUH, SKCIEPUMEHTE (pealbHOM
Y MBICIICHHOM) ¥ YMEHHUSI IPUMEHSATH 9TU 3HAHMUS;

c(hOpPMHUPOBAHHOCTh YMEHHSI TMPUMEHATh OCHOBHBIE ONEPAIMH MBICIUTEILHON
NEeATeIbHOCTM — AaHajdu3 U CHUHTE3, CpaBHEHHE, O000IIeHHE, CUCTEMAaTHU3allUIo,
BBISIBIICHUE NPUYUMHHO-CIEICTBEHHBIX CBSA3EH — I HM3Yy4YEHUS CBOWCTB BEILECTB U
XAMUYECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU
C TIOHSITUSIMU U MPEJCTaBICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEMETOB JJis OoJiee
OCO3HAHHOT'O TOHUMAaHHUS CYIIHOCTH MaTEpUaJIbHOTO E€IUHCTBA MHUpPA, UCIOIb30BaTh
CHUCTEMHBIC 3HAHUSI MO OPTaHUYECKOW XUMHUM JJIi OOBSICHEHUS] M MPOTHO3UPOBAHUS
SIBJICHUI, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHUMN: MPOBOAUTH PACyEThl MO XUMHUYECKUM (opMyiam
U YPaBHEHUSIM XUMHUYECKUX PEaKIUi ¢ UCTIOIb30BaHNEM (DU3UYECKUX BETUYMH (Macca,
00bEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPUIYIOIINX BEUIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacueThl MO HAXOXJICHUI0 XUMHYECKOH (hOpMYJIbI BEIIECTBA MO M3BECTHHIM
MacCOBBbIM JIOJSIM XUMHYECKHX BJEMEHTOB, MPOAYKTaM CrOpaHus, IMIOTHOCTU
ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh yYMEHUH: MPOTHO3UWPOBATh, AHAIU3UPOBATH M OLIEHUBATH C
MO3UINI HKOJOTHUUECKON OE€30MaCHOCTH MOCIIEACTBUSL OBITOBOM M MPOU3BOJCTBEHHOMU
NEATeIbHOCTH YeJIOBEeKa, CBSI3aHHOW C TMepepaOOTKONW BEIIECTB, HCIOJIb30BaTh
MOJIYYCHHBIC 3HAHUS MJIs TPUHSATUS TPAMOTHBIX PEIICHHH MpoOJieM B CUTYyaIusX,
CBSI3aHHBIX C XUMHEH;

chOpPMHUPOBAHHOCTh YMEHUI: CaMOCTOATENbHO IUIAHUPOBATH W  IPOBOJUTH
XUMUYECKUN IKCIIEPUMEHT (IMOJYyYEHUE U M3YUYEHHE CBOMCTB OPraHUYECKUX BEIIECTB,
KaueCTBEHHBIC PEAKIIMU YTJIEBOJIOPOJIOB PA3IMUHBIX KJIACCOB M KHUCIOPOACOAEPKAIINX
OpPraHMYECKUX BEIIECTB, PELICHHUE JKCIEPUMEHTAIBHBIX 33/lad MO PACHO3HABAHUIO
OpPraHMYeCKUX BEHIECTB) C COOJIIOACHUEM TMpaBWi 0E€30MacHOro  OOpalleHus
C BeIeCTBaMU U JJabOpaTOPHBIM 000PYI0BaHHEM, (DOPMYITUPOBATH 11EIb UCCIEIOBAHMUSI,
NPEACTaBIATh B pPa3IM4YHONW ¢GopMe pe3ynbTaThl HSKCIEPUMEHTa, aHAJU3UPOBATH
U OIICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUI:

cOoOMI0O/IaTh TMpaBWJIa HSKOJOTMYECKH I€JeCO00pa3HOr0 TMOBEIACHUS B OBITY
U TPYAOBOM AESATEILHOCTH B LENSAX COXPAHEHUS CBOErO 3J0POBbS, OKPYKaIOIIEH
MIPUPOJIHOM CPENBI U TIOCTUKEHHS €€ YCTOMUHUBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHMYECKOTO0 JEHUCTBUSI Ha JKUBBIE OPraHU3MBbI
OIPEICJICHHBIX OPTaHUYECKHUX BEIIECTB, IOHUMAs CMbICH TTokaszareis [1J1K;

aHAJTM3UPOBATh  II€JIECOOOPA3HOCTh  MPUMEHEHUS  OPraHMYEeCKUX  BEIIECTB
B IIPOMBITIIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TI0JIb3a;

cOPMHUPOBAHHOCTh ~ YMCHH:  OCYIIECTBJIATh  II€JICHANPABICHHBIM  TTOWCK
XUMHUYECKON MH(OpMAIMK B pa3IUYHBIX MCTOYHUKAX (HaydHas U ydyeOHO-HAy4Has
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JUTEepaTypa, CpeiacTBa MaccoBoi wmHbopManmu, MHTEpHET M JApyrue), KPUTHUCCKH
aHaJM3UPOBATh XHMHYECKYI0 HH(OpMaImio, mepepadaTbiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1a4cii.

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «O0mas u HeopraHmieckass XuMHs»
OTPAKAOT:

c(hOpMHUPOBAHHOCTD MPEACTABIICHUM:

0 MaTepuaIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHUM
OPUPOJIbI, O MECT€ U 3HAYEHWU XUMHHM B CUCTEME ECTECTBEHHBIX HAYK U €€ PO
B 00€CneYeHUn YCTOMYMBOTO Ppa3BUTHS, B pEHIEHUH TMPoOJeM HSKOJOTHYECKOH,
DHEPreTUYECKON W MUIIEBON O€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JaHUN HOBBIX
MaTepuagoB, HOBBIX HCTOYHMKOB SHEPruu, B OOECINEUEHUHM PaAlMOHAIBHOTO
IPUPOAOIIOIH30BaHUS, B HOPMUPOBAHUHI MUPOBO33PEHHUSI U OOIIIEH KYJIbTYphI UeTIOBEKA,
a TaK)K€ KOJOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO U MPUPOTHOMN
cpeng;

c(hOpMHUPOBAHHOCTH BJIAJICHHS CHCTEMON XUMHUECKUX 3HAHU, KOTOpasi BKIIOYAET:

OCHOBOIIOJIAra0IINE MOHATUS — XUMUYECKUN 3JIEMEHT, aTOM, IO aTOMa, U30TOIIHI,
AJIEKTPOHHAs 000JI0YKa aToMa, s-, p-, d-aTOMHbIE OpOUTAaNK, OCHOBHOE U BO30YKICHHOE
COCTOSIHUS aToMa, THOpUIU3AIKS aTOMHBIX OpOUTANICH, UOH, MOJIEKYJIa, BaJCHTHOCTb,
ANIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs,
WOHHAs, METa/NIMYeCKasi, BOJOPOJHAS), KPUCTAIUIMUECKAsl pEeIIeTKa, XUMUYecKas
peakuusi, pacTBOP, IECKTPOIUTHI, HEIICKTPOIUTHI, SJICKTPOJIUTHYECKAS TUCCOLUALINS,
CTENCHb JUCCOLMAIIMKM, BOJAOPOIHBIN MOKa3aTellb, OKHUCJIUTEIb, BOCCTAHOBUTEIIb,
TETI0BOM A (PEKT XUMHUUECKOU PeaKIny, CKOPOCTh XUMUUYECKON PEaKIuu, XUMHIECKOE
PaBHOBECHE;

TEOPUH W 3aKOHBI (TEOPHUS AJIEKTPOIUTHUYECKON JMCCOLMALNU, MEPUOTUYSCKHIM
3akoH J[.1I. MenpaeneeBa, 3aKOH COXpPAHEHHS MACChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TPEBPAILLICHUS JHEPIUU IPU XMMHUYECKHUX PEAKIUSAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIM€ B OCHOBE TMOHUMAHUA TNPUYUHHOCTH
U CHCTEMHOCTHM XUMHUYECKUX SIBIICHHI; COBPEMEHHBIE NPEACTABICHUS O CTPOCHHUH
BEIIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM U HAAMOJEKYJISIPHOM YPOBHSX;

NpeACTaBICHUS O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HX TMPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CUCTEMAX;

(aKTOJIOTHYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, MOJyYECHUH U 0O€30macHOM
UCIIOJIb30BAaHUU BAXXHEHIIMX HEOPraHWYECKUX BELIECTB B OBITY M MNPAKTUYECKOM
JeSITeILHOCTH Y€I0BEKa, OOIIUX HAYYHBIX IPUHIIMIAX XUMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUMH: BBISIBISATH XapaKTEpHbIC MPU3HAKU TIOHATHH,
YCTAaHaBJIMBaTh MX B3aWUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOUIUME  IOHATHS
IIPU OMMCAHWH HEOPTraHUYECKHUX BEIIECTB U UX MPEBPALICHU;
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cOPMHUPOBAHHOCTh YMEHHS  HCIOJB30BaTh XUMHUYECKYIO  CHMBOJUKY JJIS
cocTaBlieHUs] (POPMYJT BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM, CHCTEMAaTUYECKYIO
HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/IEIBHBIX BEIECTB;

chOpPMHPOBAHHOCTh YMEHUSI ONPENETSATh BAJEHTHOCTh W CTENEHb OKHUCICHUS
XUMUYECKHUX DJIEMEHTOB B COSIMHEHUSX, BUJI XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
MeTaNInYecKasi, BOJOPOIHAS ), TUI KPUCTAIUTMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;
c(hOpPMUPOBAHHOCTh  yMEHUSI  OOBSICHATH 3aBUCHMOCTh  CBOWCTB  BEIECTB
OT BHUJA XHMMHYECKOM CBSI3M M THUNA KPUCTAUIMYECKOW pEHIeTKH, OOMEHHBIN
U JJOHOPHO-AKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H;
c(hOpMHUPOBAHHOCTH YMEHUI:

KJIacCU(UIIUPOBATh: HEOPraHWYECKHE BEIIECTBA IO HX COCTABY, XUMUYECKHUE
peakuuy M0 Pa3JuyHbIM MpPU3HAKaM (YUCIYy M COCTaBYy pPEArupyrolluX BEIIECTB,
TEIIOBOMY d(PdeKkTy peakuuu, HU3MEHEHUIO CTENEeHEHd OKHCICHUS DJEMEHTOB,
00paTUMOCTH, YUaCTHIO KaTalu3aropa u JIpyrue);

CaMOCTOATENLHO BBIOMpPATh OCHOBAHUS U KPUTEPUM ISl KIacCUUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITU;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI TEPUOJUYECKOrO0 3aKOHA
J.W. MenzeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3IUPYIOUIYIO, OOBICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

c(hOpMUPOBAHHOCTb YMEHUI:

XapaKTeprU30BaTh FJIEKTPOHHOE CTPOCHUE aTOMOB U MOHOB XUMHUYECKHUX AJIEMEHTOB
nepporo—yerseproro nepuonos Ilepuonnueckoin cucremsl .M. Menneneesa,
UCIIONb3YsS TIOHSATUS «IHEPreTUYECKHE YPOBHU», «IHEPre€TUUYECKHUE IOTYPOBHUY,
«s-, p-, d-aToMHBIE OPOUTAINY, KOCHOBHOE U BO30YKJIEHHOE YPHEPTreTUUECKUE COCTOSIHUS
aTomay;

OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XUMHUYECKUX AJIEMEHTOB W HX
coelMHeHUr 1o nepuoaam u rpynnam Ilepuonnueckou cucremsl /.M. Menneneesa,
BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX DJIEKTPOHHBIX
000JI0YEeK;

c(hOpMHUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh (OMUCHIBATh) OOINE XUMUUYECKHE
CBOMCTBA BEILIECTB PA3IUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON
CBA3M  MEXJy  HEOPraHMYeCKMMH  BEIIECTBAMH C  TMOMONIBI0O  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUil;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBAThH CYIITHOCTb:

OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTI0 OaJlaHCa ATUX PeaKIUii; peakluii HOHHOTO OOMEHA ITyTEeM COCTaBJIECHUS X
MOJIHBIX U COKPAIICHHBIX MOHHBIX YPAaBHEHUI; PEaKIMM TUIPOIN3a;

peakiuii KoMIuiekcooOpa3oBaHus (Ha MpUMepe THUAPOKCOKOMILIEKCOB I[MHKA U
ATIOMUHUA);
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c(hOpMHUPOBAHHOCTH YMEHUS OOBSICHATh 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKHUX
peaKIuii ¢ y4eTOM UX PHEPTeTUUYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHUS] CKOPOCTHU
XUMHUYECKON peakIMu B 3aBUCHUMOCTU OT Pa3MYHBIX (DaKTOPOB, a TAKKE XapakTep
CMENICHUSI XUMHUYECKOTO PABHOBECHS TIOJ] BIMSIHUEM BHEITHUX BO3JCHCTBUN (MPUHITUIL
Jle IllaTenne);

c(OpPMHUPOBAHHOCTh YMEHUSI XapaKTEPHU30BaTh XUMHUYECKHUE PEaKIUHU, JIeKAIInue
B OCHOBE MPOMBIIIJIEHHOTO MOJYy4YeHUsI CEpHOM KHUCIOTHI, aMMHaKa, OOlIME HAay4YHbIE
PUHITUITBI XUMHUYECKUX MIPOU3BOJICTB; 1€J1€CO00Pa3HOCTh PUMEHEHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIINIIICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIIEHUS
PHUCK-TIONB3a;

c(hOpMUPOBAHHOCTH BIIAJICHUSI CUCTEMOUM 3HAHUN O METO/JaX HAy4YHOTO IMO3HAHUS
SBIICHUA TPUPOJIbI — HAONMIOJIEHHe, HW3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peabHBIN U MBICTICHHBIH ), UICTIOJIb3YEMbBIX B €CTECTBEHHBIX HAyKaX, YMEHUS IPUMEHSITh
OTU 3HAHUS TPU SKCIEPUMEHTAILHOM HCCIICIOBAHUU BEIIECTB M JJIA OOBSCHEHUS
XUMUYECKUX SIBJICHUH, MMEIONIMX MECTO B TPHUPOJE, MPAKTUYECKOW IeSTEIHHOCTU
YyeJIoOBEeKa 1 B MMOBCEIHEBHOM JKU3HM;

chOpPMHUPOBAHHOCTh YMEHHMSI BBISBISATH B3aMMOCBSI3b XHMHUYECKUX 3HAHUU
C TIOHSTHUSIMU U NMPEACTaBICHUSAMHU JPYTUX €CTECTBEHHO-HAYUHBIX MIPEAMETOB JIJIsl OoJiee
OCO3HAHHOT'O TOHMMaHUsI MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTH YMEHUS TTPOBOUTH PACUETHI:

C UCIOJIb30BAaHUEM TOHSATUN «MacCOBas JI0JIsl BEIIECTBA B pACTBOPE» M «MOJISIpHAs
KOHIICHTpAIUs»;

Macchl BEIIECTBA WJIM 00bEMa rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
WK 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB;

Ter1oBoro 3 dexra peakiuu;

3HAYEHUS1 BOJOPOJHOTO IMOKA3aTelsi PACTBOPOB KUCIOT M IIEJIOYEN C M3BECTHOM
CTEIEHbIO TUCCOLUALINY;

Macchl (0Obema, KOJIMYECTBAa BEIIECTBA) MPOAYKTA pPEaKUHUH, €CId OJHO
M3 HMCXOJHBIX BEHIECTB JAHO B BHJIE PAacTBOpPa C ONPEACICHHOW MACCOBOW JOJEH
PacTBOPEHHOIO BEIIECTBA WM JIAaHO B U30BITKE (MMEET MPUMECH );

JIOJIM BBIXOJa IPOJIYKTA PEAKIIUH;

00BEMHBIX OTHOIIICHUI Ta30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJIbHO IUIAHUPOBaTh W MPOBOIUTH
XUMHUYECKUN SKCIEPUMEHT (MPOBEIACHUE peaKkldii MOHHOTO OOMEHa, MOATBEPKICHUE
KaueCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, OIPEJEICHUE CpPEIbl PAacTBOPOB
BEILIECTB C TOMOIIBI0O HMHAUKATOPOB, W3YUYEHUE BIMSHUS Pa3TUYHBIX (DAKTOPOB Ha
CKOpPOCTh XMMHUYECKOW PEaKINM, PEUICHNWE HKCIEPUMEHTAJIbHBIX 3a7a4 M0 TeMaM
«Metamne»y u «Hemetaiub») ¢ coOofeHUEM TpaBuil 0€30MACHOTO OOpAIlCHHS C
BEIIIECTBAMU U JIA0OPATOPHBIM 000pYya0BaHHEM, (OPMYIUPOBATH 1IEJIb MUCCIEIOBAHNUSA,
NpEeACTaBIATh B pa3IMUYHOM (PopMe pe3ynabTaThl JKCIEPUMEHTA, AaHAIU3UPOBATH
Y OIICHUBATh UX TI0CTOBEPHOCTb;
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c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOJaTh MpaBWiIa IOJIb30BAHUS XWMHUYECKOU
MOCYI0M U 1Ta0OpaTOPHBIM 000pYA0BaHUEM, OOpAIEHHUS C BEIIECTBAMHU B COOTBETCTBUU
C UHCTPYKIHUSMH IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTUYECKU
1IEIeCO00pa3HOT0 TOBEACHUS B OBITY M TPYAOBOW NEATETLHOCTH B IESAX COXPAHCHUS
CBOETO 3/I0POBbSI, OKPYKAIOIICH MPUPOTHOW CpeAbl M JIOCTHXKCHHUS €€ YCTOWYHMBOTO
pa3BUTHS, OCO3HABAaTh OIMACHOCTh TOKCHUYECKOTO JCHCTBUA Ha JKUBBIE OPTraHU3MBI
OTIpe/ICTICHHBIX HEOPTaHUYECKUX BEIIECTB, TOHUMast cMbIC moka3aress [1JI1K;

cOPMHUPOBAHHOCTh  YMEHHI:  OCYIIECTBISATH  IICJICHANPABICHHBI  TMOUCK
XUMUYECKON HMH(OpMAIMM B pa3IWYHBIX HMCTOYHMKAX (HAaydYHas W Yy4eOHO-HaydHas
JauTeparypa, cpeAcTBa maccoBoil uH@opmainuu, WHTEpHET U Japyrue), KpUTHUUYECKH
aHAIM3UPOBATh XMMHUYECKYI0 HWH(]OpMaIuio, mepepadaThiBaTh €€ W HMCIOJb30BaTh B
COOTBETCTBHHM C TIOCTaBJICHHON y4eOHOM 3a1a4eil.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue
Ne OCHOBHBIE BUJIBI 1€ATEIHLHOCTH
pa3aeinoB U TEM [IporpaMmMHOE coaiepKkaHue
n/n oOyJaromuxcs

y4eOHOTO IpeaAMeTa

Pa3nen 1. TeopeTrnueckue ocH

OBbI OPraHu4YeCcKoil XUMHUH

1.1

[Ipenmer oprannyeckomn
XUMHH.

Teopus crpoeHus
OpraHUYECKUX
COeIMHEHUN

A. M. bytnepona

8

[IpeameT u 3HaUEHKHE OPraHUYECKON
XUMHH, TIPEICTaBICHIE O MHOT000pa3uu
OpraHUYEeCKUX COCTUHEHUN.
DNEeKTPOHHOE CTPOCHHE aToMa
yTIEepoaa: OCHOBHOE M BO30YKICHHOE
cocTosiHUs. BaneHTHbIe BO3MOXXHOCTH
aToma yriepojaa. XuMU4YecKas CBSI3b

B OPraHUYECKUX COECIMHEHUSIX.

Tunel ruOpUIM3aKY aTOMa yTIaepo/a.
MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOMN
CBsI3U (OOMEHHBIN U JOHOPHO-
AKLIETITOPHBIN).

Tunel nepekpbIBaHUSI ATOMHBIX
opOuTaneil: 6- u T-CBS3H.

OnuHapHas, ABOMHASA U TPOMHAS CBS3b.
Cnoco0nI pa3pbiBa CBsA3EH B MOJIEKYJIax
opraHudeckux Bemiects. [lonarue

0 CBOOOJHOM pajiiKaie, Hykieopuse

U 35eKTpoduie.

PackppiBaTh CMBICIT N3y4aEeMbIX
MOHATHUM (BBIIETATh UX XapaKTepHbIE
MIPU3HAKU) U IPUMEHSTH ITU MOHSITUS
IIPU OIIMCAHUU COCTaBa U CTPOCHUS
BCIIECTB, IJII OOBSICHCHHS
OTJIEJIbHBIX (DAKTOB U SIBJICHUM.
PackpbIBaTh CMBICH MOJIOKEHUH
TEOPUH CTPOEHUS OPTAaHUUECKUX
BemiectB A. M. bytiepoBa

Y IPUMEHATDH UX JIJIs1 OOBACHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB

OT COCTaBa U CTPOEHHUSI.
Hcnonp30BaTh XMMHYECKYIO
CHUMBOJIMKY JIJI1 COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIICHHBIX,
CKEJIETHBIX ) (hOPMYJT OpPraHUuYECKUX
BEILIECTB.

Onpenensite BUIbl XUMUYECKOU
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Teopust CTpOCHUSI OPTAaHUYECKUX
coenuHeHnid A.M. bytneposa u ee

COBPEMEHHOE Pa3BUTHUE — CTPYKTYpHAas

TEOPHUS OPTaHUYECKUX COCTUHEHUN.
3HaYEHUE TEOPUU CTPOECHUS
OPraHUYECKUX COCIMHEHHUI.
MonekynsipHbl€ U CTPYKTYpHBIE
dbopmynsl. CTpyKTYpHBIE (OPMYITBI
Pa3JINYHBIX BUJIOB: pa3BEpHYTAasl,
COKpAalIEHHAasl, CKEJICTHAs.
N3omepus. Bunasl nsomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAS.
DOnexTpoHHbIC 3P PEKTH B MOJIEKYTIaxX
OPraHNYEeCKUX COCIUHECHUMU.
NHayKTUBHBIA 1 ME30OMEPHBIN

3 (DEKTHI.

[IpencraBienue o KiacCU(PUKALUU
OpPraHUYECKUX BELIECTB.

[TonsiTue 0 GyHKIMOHATBLHOM TPYTIIIE.
I'omomnorus. I'omosiornyeckue psbl.
Homenknartypa opranndeckux
COEMHEHUN (CUCTEeMaTH4ecKas

Y TPUBHUAJIbHBIC HA3BAHUS).
Oco0eHHOCTH U KIaccupuKamms
OpPTraHUYECKUX PEAKLIHM.
OKHCIIUTENHEHO-BOCCTAHOBUTEIILHBIE
pEeaKIuu B OPraHu4eCKO XUMUHU.

CBsI3U (OIMHAPHBIE, KPAaTHBIE)

B OPTaHUYECKUX COSTUHEHUSIX.
XapaxkTepu3oBaTh pOJib U 3HAUCHUE
OpraHUYECKON XUMUU B PEUICHUU
po0JIeM YKOJIOTUYECKOM, TUIIIEBOM
0e30MacHOCTH, B Pa3BUTHH
MEJIUILIMHBI, CO3IaHUU HOBBIX
MaTepuaioB, B 00ecrieYeHUU
parMoOHAIBHOTO
MPUPOIOTIOTH30BAHMUS;
MOATBEPAKAATh €€ CBS3b C APYTUMU
HayKamH.

Hcnonb3oBaTh MOI€IH
OpraHUYECKUX BEIIECTB

JUTS] WJUTIOCTPALIMK UX XUMUYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHHUSI.
HaOnronats u onuckiBaTh
JEMOHCTPALIMOHHBIE OTBITHI,
MPOBOJUTH U OMHUCHIBATH
71a00paTOPHBIE OTBITHI
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JIKCNepUMeHTATbHbIE METO/IbI

U3y4YeHHs BellleCTB U UX MpeBpalleHuii:
® JlemoHCTpanuu:

| 03HAKOMJICHHE C 00pa3aMu

OpraHUYECKUX BEIIECTB U MaTepHaIaMU

Ha UX OCHOBE;

OTIBITHI 110 TIPEBPAIICHUIO
OpPTaHUYECKUX BEIIECTB PU HArPEBaHUU
(rutaBneHue, 0OyrIMBaHUE U TOPEHUE).

* JJabopaTopHBIE OTBITHI:
| MOZENTMPOBAHHE MOJNEKYJI
OpPraHUYECKUX BEIICCTB

Hroro no pazgeny

Paznen 2. YrieBoaopoasbl

2.1

[IpenensHble
YIJIEBOIOPOIBI —
QJIKaHBI, [IMKIOAJIKAHBI

AJikaHbl. ['OMOIOrnYecKui psiji aIKaHOB,
oOmrast hopmysia, HOMEHKIATypa

Y U30MEpHsl. DNEKTPOHHOE

Y IPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJI aJIKAHOB, Sp >-TUOpHIU3aLHs
aTOMHBIX opOuTanei yrieposa, G-CBs3b.
dus3nyeckue CBOMCTBA AJIKAHOB.
XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIIUN
3aMeIleHUs, U30MEpU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNH,
MUPOJIN3a, KPEKUHTA, TOPEHHUS.
Haxoxnenue B nmpupoje. CriocoObl

Brnaaets n3yuaemMbIMu XUMUYECKUMU
TIOHSITUSAMU.

BpIsSBIIATE XapakTepHbIC NPU3HAKU
MOHSTHH, YCTAHABJIUBATh UX
B3aHMOCBSI3b, UCITOIb30BATh
COOTBETCTBYIOLIME ITOHATHUS

MIpY OMMMCAHUU COCTAaBa, CTPOCHUSA
Y MPEBPALICHUN OPraHUYECKUX
COCIUHCHUM.

Hcnonb30BaTh XUMHYECKYIO
CHUMBOJIMKY JIJI1 COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
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MOJIYYCHUS ¥ MPUMEHEHUE aJIKaHOB.
[uknoankanel. O0mas hopmyia,
HOMEHKJIATypa U U30MEPHSL.
OcoOEHHOCTH CTPOCHUS U XUMHUUECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
UKJI00yTaH) U OOBIYHBIX (IIUKJIOTIEHTAaH,
IIUKJIOTeKCaH) IUKII0aakaHoB. CIocoObl
MOJTYYCHUS ¥ IPUMEHEHHUE ITUKII0ATKaHOB

2.2

Henpenenbubie
YTJIEBOAOPO/IBL:
AJIKECHBI, aJTKAIUEHBI,
AJIKUHBI

14

AJkeHbl. 'oMoJIOrHuecKrii psiji aIKEHOB,
oOmast popmyJsia, HOMEHKIATypa.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOECHHUE MOJIEKYJI AJIKEHOB,
Sp?-ruOpUaM3alKs aTOMHEIX OpOUTaIei
yriiepoja, 6- ¥ n-cBsizu. CTpyKTypHas U
reoMeTpudeckas (yuc-mparc-) A30Mepusi.
du3nyecKre CBOMCTBA aJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKLINU
MIPUCOEIUHEHHUS, 3AMEILICHUS

B 0-IIOJIOJKEHUE IIPU IBOMHOM CBSI3H,
MOJIMMEPU3AIUU U OKUCIICHHUS.
IIpeocmasnenue o mexanuzme peaxyuu
INEKMPOPUTLHOO NPUCOCOUHEHUS.
IIpaBuiio MapkoBHukoBa. KauecTBeHHbIE
pEeaKuy Ha JBOWMHYIO CBSA3b.

CriocoObl MoTy4YeHus: U IPUMEHEHHE
AJIKEHOB.

Ankaguensl. Kimaccudukamnms

(pa3BepHYTOM, COKpAIICHHO,
CKEJIETHOW) POopMYyI yTIIEBOIOPOJIOB.
YcTanaBnuBaTh NPUHAICKHOCTh
BEIIECTB K OIPEIEICHHOMY KJIacCy
YTIEBOJIOPOAOB MO COCTaBY

U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKJIIATYPE;
MIPUBOJIUTH TPUBHUAILHBIC HA3BAHMUSI
OTJICJIBHBIX MIPEICTaBUTENICH
YTJIEBOJOPOIOB.

OnpenensaTb BHIBI XUMHYECKOM
CBSI3M B MOJIEKYJIaX YTIIEBOJAOPOIOB
(KoBasieHTHas1 HEMOJIIpHAas

Y TIOJIIpHAs, G- U T-CBSA3b).
[ToaTBepkaaTh HA KOHKPETHBIX
pUMeEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPATHOCTH U THIIA
KOBAJICHTHOMU CBA3U (G- U Ti- CBSI3H),
B3aMMHOTO BJIMSIHUSI aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX; a TAaKKe

OT OCOOCHHOCTEN peanu3aiinu
Pa3TUYHBIX MEXaHU3MOB MPOTEKAHUS
peaKLni.

XapakTepu30oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIecKue

Y XMMHUYECKHE CBOMCTBA, BAXKHEHIIINE

33




aJIKaJIMeHOB (COMPSKEHHBIE,
W30JIMPOBAHHBIC, KYM)IUPOBAHHBLE).
OcoOEHHOCTH JIEKTPOHHOT'O CTPOCHHS

1 XUMHAYECKUX CBOMCTB COMPSIKEHHBIX
IMEHOB, 1,2- u 1,4-npucoenuHeHue.
[Tonumepu3zanys CONps>KEHHBIX JUCHOB.
Cnoco0bl moJTy4eHus: U IPUMEHEHUE
aJIKaJICHOB.

AJIKUHBL. ['OMOJIOTHYECKU PsiJ] AIKUHOB,
oOmrast hopmysia, HOMEHKIATypa

Y U30MepHUsl. DNEKTPOHHOE

U TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
AJIKUHOB, SP-THOPUIA3AINS DJIEKTPOHHBIX
opOuTanei aroma yriepoa.
du3nyecKkue CBOMCTBA AJIKUHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MPUCOECANHEHHUS, TUMEPU3ALUN

U TPUMEPU3AIUU, OKUCIICHUS.
KucnorHpie cBOMCTBA aIKHHOB,
HMMEIOIINX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peaKkMy HA TPOMHYIO
cBsA3b. CrtocoObI NOTyYEHUS

Y IPUMEHEHUE aJIKWHOB

23

ApomaTtnueckue
YTIIEBOAOPOIbI (ApEHBDI)

ApoMaTh4decKue yriieBoI0POIbI.
['oMonoruveckuit psig apeHoB, oo1as
(dbopmysa, HOMEHKJIATypa U U30MEPHSI.
DJIEKTPOHHOE Y IPOCTPAHCTBEHHOE

CHIO0COOBI OJTyYEHUS YTIEBOIOPO/IOB,
MPUHAIICKAIINX K PA3TAIHBIM
KJ1accam.

BbISBIIAT TEHETUUECKYIO CBA3b
MEXIY YTIIE€BOAOPOAAMHU PA3IMYHBIX
KJIACCOB M MOJATBEPK/IaTh €€ HAINYHE
YPaBHEHUSIMU COOTBETCTBYIOIINX
XUMUYECKUX PEAKIIHI

C UCIIOJIb30BAHUEM CTPYKTYPHBIX
(dhopMyIT BEIIECTB.

XapakTepu3oBaTb HICTOYHUKHU
YTJIEBOJOPOAHOTO ChIPbS (HEPTH,
MPUPOIHBINA Ta3, Yrojhb), CIOCOOBI UX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHHUE TOJIy4aeMbIX IPH 3TOM
MPOJYKTOB.

Hcnonb3oBaTh 0011I€HAYYHBIE
METO/1bl TO3HAHUS

MIPU CAaMOCTOSITEILHOM
MJIAaHUPOBAHUHM, IPOBEJCHUU

Y ONMKMCAHUHU XUMHUYECKOTO
sKcriepuMeHTa (1abopaTopHbIe
OTIBITHI U MPAKTUYECKHE PAOOTHI).
CrnenoBaTh mpaBuiIaM 0€30TaCHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/Ibl U 000pY/I0BAHMSI, @ TAKXKE
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CTpOEHNE MOJIEKYJIbI O€H30171a.
DuU3NYECKNE CBOMCTBA apEHOB.
XuMHUYECKHe CBONCTBA O€H30J1a U €ro
TOMOJIOTOB: PEAKITUN 3aMEIICHUS

B OCH30JIbHOM KOJIBIIC M YTIIEBOAOPOTHOM
paaukaie, peakiiuy MpUCcoeINHEHUS,
OKHUCJIEHHE TOMOJIOTOB O€H3071a.
[IpencraBienne 00 OPUEHTUPYIOLIEM
NEUCTBUH 3aMECTUTEIIEN B OEH30JIbHOM
KOJIbIIE HA TIPUMEPE aTKUITBHBIX
paanKaioB, KAPOOKCUIILHOM,
TUIPOKCUIIBHBIN, aMUHO- K HUTPOTPYIIII,
aTOMOB TaJIOTEHOB.

Oco0EHHOCTH XUMUYECKUX CBOWCTB
ctupona. [Tomumepusamus cTupona.
Crioco0bI TOTy4YEHUS U IPUMEHEHHE
apOMaTUYECKUX YTIIEBOAOPOIOB

24

[IpupoaHbIE UCTOYHUKU
YTIIEBOJOPOIOB U UX
nepepadboTka

[Ipupoausiii ras. [lomytHeie HEedTAHBIE
ra3el. HeTh 1 ee mpoucxoxaeHue.
KameHHBI yrosb 1 IpOIyKTHI €70
nepepadoTKHU.

Crnioco6s1 iepepaboTku HeDTH:
IIEPETOHKA, KPEKUHT (TEPMHUYECKHUIA,
KaTaJIUTUYECKUI ), puOPMUHT, TUPOIIN3.
[IponykThl nepepaboTKu HEPTH,

UX IPUMEHEHNE B IPOMBILIJIEHHOCTH

1 B OBITY.

IpaBuiiaM 0OpalieHus C BELIeCTBAMHU
B COOTBETCTBUU C HHCTPYKIHSIMH
BBITNIOJTHEHMSI TAOOPaTOPHBIX ONBITOB
Y IPAKTUYECKUX pAOOT

10 TTOTYYCHHIO U U3YYCHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3amnucu
YPaBHEHUI COOTBETCTBYIOIINX
peaxuii ¥ 1enaTh BHIBOJIBI HA UX
OCHOBE.

[TpoBOAUTH BBIUUCIIEHUS

IJIs OTIpEIeNICHUsT MOJIEKYIISIPHOM
(GopMyJIbI OPraHNYEeCKOrO BEIECTBA
M0 YPaBHEHHUIO XUMHUECKON PeaKiiuu
¥ TI0O MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B €70 COCTAB,
1o Macce (00bemMy) MPOYyKTOB
CrOpaHUsl.

CaMOCTOATENBHO IIJIAHUPOBATH

Y OCYIIECTBIISITH CBOIO
MO3HABATEJIbHYIO JIESTEIbHOCTD;
NPUHUMATH AKTUBHOE yJacTHe

B IPYIIIIOBON y4eOHOU AEATENbHOCTH
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I'eneTnyeckas CBA3b MCKAY PA3IMYHBIMHA
KJI1aCcCaMHu YIJI€BOJOpPOaAOB

2.5

["asmoreHIpon3BoIHbIE
YTJIEBOJOPOAOB

DNEKTPOHHOE CTPOEHUE
raJIOr€HONPOU3BOIHBIX YTIIEBOJAOPOIOB.
Peakunu 3amenienus rajnoreHa
Ha TUAPOKCUI, HUTPOTPYIIILY,
[IUAHOTPYIIIY, AMUHOTPYTIITY.
JleficTBUE HA raJOT€HIIPOU3BOIHBIE
BOJITHOT'O U CIIUPTOBOT'O pacTBOpPA
meaoun. Bzaumoaencreue
JUTaJIOT€HAJIKAHOB C MATHUEM U [IUHKOM.
[ToHsaTHE O METAIITOOPTAHUYECKUX
coenuHeHusx. Mcnonp3oBanue
raJIOreHIPOU3BOIHBIX B OBITY, TEXHUKE
U B CHHTE3E.
JKCNepUMEHTATbHbIE METOAbI
U3y4YeHUsI BellleCTB U UX NMpeBPallleHMii:
¢ JlemoHCTpanuu:
| IeMOHCTpALHS (PHU3HUSCKHIX CBOMCTB
YIJIEBOIOPOIOB (PaCTBOPUMOCTb);
| KAYECTBEHHbIC PEAKINH YIIEBOJOPOJIOB
Pa3JIMYHBIX KJIACcCOB (0OECIBEUNBaHUE
OpOMHOI WJIH MOJTHOM BOJIBI, pacTBOpa
MepMaHraHara Kajaus, B3auMOJIeHCTBUE
aneTusIeHa
C AMMHUAYHbIM PAaCTBOPOM OKCH/JIa

cepebpa);
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| 06pasIbl IIIACTMACC, Kay4yKOB U
PE3UHBI;

| KOJUIGKLHH «Hed1b» 1 «Yrouby;

" BuneodparmenT «BynkaHu3arms
PE3UHBDY.
* JTabopaTopHBIE OIBITHI:

| 03HAKOMJICHHE C 06pa3aMu
IJIACTMACC, KayYyKOB M PE3UHBIL;

| MOJICIMPOBAHHE MOJICKYJT
YIJIEBOJIOPOJIOB U
raJIOr€HOMPOU3BOHBIX;

| I0JTyueHHE METaHa U U3yYeHHE ero
CBOICTB;

| IOJTydeHHME alleTHICHA U H3yUeHUE ero
CBOWCTB.
* [IpakTudeckne paboThI:
No 1. TTonyueHue 3TuaeHa U U3yYEHUE
€ro CBONCTB.
® PacueTHble 3a/1a4u:

| onpejiesIeHne MONEKYJISPHO#H
(bOopMyJIIBI OPraHMYECKOTO BEIIECTBA
110 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIIUX B €r0 COCTAB,;

| HAXOXKICHHE MOJICKYJIIPHOI (HOPMYIIbI

OpPraHUYECKOT0 COECIMHEHHS 10 MacCe

(0oO0beMy) IPOTYKTOB CTOPAHMS;
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pacyeTsl 110 YPaBHEHNUIO XUMHUYECKOU
peakuuu

Utor

0 TIO pa3feny

35

Paznen 3. Kuciaopoacoaep:kaiue opranmyeckue coeinHeHust

3.1

Crouptel. Denon

11

[IpenenbHbIE OAHOATOMHBIE CITUPTHI.
CrpoeHue MoJeKyJI (Ha mpumMepe
MeTaHoJIa U 3TaHoJ1a). ['oMoornyeckuit
psiz, ob1rast popMyiia, U3oMepus,
HOMEHKJIaTypa U KiaccuuKarus
crupToB. PU3nYecKue CBOMCTBA
crupToB. BogoponHas CBs3b.
XUMHUYECKHUE CBOMCTBA: PEAKIIUU
3aMENIEHUs, IeTUApaTali, OKUCIEHUS,
B3aMMOJICHCTBUE C OPTaHUYECKUMHU

Y HEOPTraHMYE€CKUMH KUCIOTaAMHU.
KauecTBeHHas peakiusi Ha OTHOATOMHBIE
cnupThl. PU3MONOTNYECKOE IEUCTBUE
ATaHOJIa U METaHOJIa Ha OpraHu3M
yenoBeka. CriocoObl MOTydeHUs

Y IPUMEHEHHE OJJTHOATOMHBIX CITUPTOB.
[Ipoctbie 3pupbl, HOMEHKIATypa

1 nu3omepusa. OCoOEHHOCTH (PU3UUECKUX
Y XMMUYECKUX CBOWCTB.

MHOroaToMHbI€ COUPTHL: TUIEHTJIUKOJIb
U repuH. @U3nuecKkrue U XuMUYECKue
CBOICTBA: PEAKIMU 3aMEIICHUS,
B3aMMO/JICHCTBUE C OPTaHUYECKUMU

PackppIBaTh CMBICIT H3y9aeMbIX
MOHATHHN (BBIICISITh UX XapaKTEPHBIC
MPU3HAKH) U TIPUMEHSITH 9TH MOHATHS
P ONMCAHUH COCTaBa U CTPOSHUS
BEIICCTB, /ISl OObSICHEHUS
OTJICTTHHBIX (DAKTOB W SIBJICHHIA.
Hcronp30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIsS COCTaBJICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIIEHHOM )
(hopMyIT KHCTTOPOACOIEPIKAIINX
OpPraHUYECKUX BEIICCTB.

VY cTanaBnuBaTh MPUHAJICKHOCTD
KHCIOPOAOCOEPKAIINX
OpPraHUYECKUX BEIIECTB

K OTIpeIeIEHHOMY KJIACCy TI0 COCTaBy
U CTPOCHHIO, HAa3hIBATh MX

M0 CHCTEMAaTHU4YEeCKO HOMEHKJIIATYPE;
MPUBOJUTH TPUBUATLHBIC HA3BAHMUSI
OTJICTBHBIX TIPEICTaBUTEIICH
KHCJIOPOJICOIEPKAIIUX COCTUHEHUH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuUMEHEHUE, (Pr3uIecKue

38



Y HEOPTraHUYECKUMH KUCITIOTaMH,
KaueCTBEHHAs peaKIIus

Ha MHOTOQTOMHBIE CITUPTHI.
DU3HOJIOTUYECKOE ICVCTBUE

Ha opraHu3m 4esoBeka. CrocoObl
MOJTYYCHUS ¥ IPUMCHCHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYJIbI, B3aNMHOE
BITUSTHUAC THAPOKCOTPYIIIIBI

1 OEH30JIBHOTO siapa. Pu3znyeckue
cBoiicTBa deHona. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB (heHOIIa.
KauectBennble peakiiuu Ha (HEHOJL.
ToxcuunocTh penosa. CriocoObl
MOJIyYeHUS U MpUMEHEeHHE (eHoa.
denondopmanbaeruiHas cMoia

3.2

KapOonunbHbie
COEIMHEHUS:
aJIbJICTUIBI U KETOHBI.

Kap6oHoBbI€ KUCITOTHI.

Crnoxubie 3¢upsbl.
Kupsl

21

KapOoHunbHbIe COCTUHEHUS: JIbICT U IbI
Y KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUIILHOW TPYTIIIHIL.
["'omonorudeckue psiabl albAETUI0B

1 KETOHOB, o011as popmyra, nzoMepust
1 HOMEHKJIaTypa. Pu3ndeckue CBOMCTBa
aJbJCTUI0B U KETOHOB.

XUMUYECKHE CBOWCTBA AIbJACTUI0B

1 KETOHOB (pEaKIIUU MPUCOCTUHCHHUS ).
OxkucieHue anberu10B, KAYeCTBEHHbIC
peakiuu anpbaeru10B. CriocoOb

1 XMMUUYECKHE CBOMCTBA, Ba)KHEHIIINE
CIIOCOOBI IMOJTYYCHUS IPEICTaBUTEICH
Pa3JIUYHBIX KJIACCOB
KHUCIJIOPOJICOIEPKAINX COCUHEHNM;
BBISIBJIAITH TEHETUUECKYIO CBSI3b
MEXy HUMH U TOJITBEPKIATH €€
HAJINYKE YPABHCHUSIMU
COOTBETCTBYIOIINX XUMHYECKUX
PEaKUnil C UCTIOJIBb30BAHUEM
CTPYKTYPHBIX (hOPMYJT BEIIECTB.
[ToaTBepxaaTh HAa KOHKPETHBIX
MpUMeEpPax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITIOCOOHOCTH
KHUCJIOPOACOAEPKAIINAX
OpraHUYECKHX BEIIECTB

0T (DYHKITMOHAJIBHBIX TPYIII

B COCTaBE UX MOJIEKYJI, B3AMHOIO
BJIMSIHUSI aTOMOB U TPYIII aTOMOB

B MOJICKYJIaX; & TAKKE

OT OCOOEHHOCTH peaanu3aiuu
Pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS
pEaKLni.

OnuceIBaTh COCTAaB, XMMHYECKOE
CTPOCHUE U IPUMEHECHUE KUPOB

Y YIJIEBOJOB, XapaKTEPU30BaTh UX
3HAYCHME JJISI "KU3HEACATCIbHOCTH
OpPraHu3MOB.
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MOJIYYSHUS U TPUMEHEHHUE aTbJETUIOB U
KETOHOB.

OIHOOCHOBHBIE MPEEIIbHBIC
KapOOHOBBIE KUCIOThI. OCOOEHHOCTH
CTPOCHHMSI MOJIEKYJT KapOOHOBBIX KUCIIOT.

N3omepus u HomeHkIarypa. Puzndeckue

CBOWCTBA, BOAOPOIHBIE CBSA3U.
XHUMHUYECKHE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peakuus dTepUPUKALINH,
peaKuy ¢ y4aCTUEM YTJIEBOJOPOIHOTO
panukana.

[ToHsiTHE O MPON3BOJHBIX KAPOOHOBBIX
KHCJIOT: CIOKHBIE 3pUpbl. OCOOEHHOCTH
CBONCTB MYPAaBbUHOW KHUCJIOTBHI.
MHuoroo0pa3ue kKapOOHOBBIX KUCIIOT.
Oco0GeHHOCTH CBOMCTB HENPENETbHBIX
Y apOMaTHYECKUX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KUCIIOT,
T'HIPOKCUKApOOHOBBIX KUJIOT.
[IpencraBuTeny BHICIINX KapOOHOBBIX
KHCJIOT: CTeapUHOBAasl, aIbMUTUHOBAS,
onenHoBast. CriocoObl MOJTy4eHUs

Y IPUMEHEHNE KapOOHOBBIX

KHCJIOT.

CrnoxHbie 3QUpBHL.

["omonorunyeckuii psia, odmas hopmyna,
W30MEpUsl U HOMEHKJIATYpa.

Oco3HaBaTh ONaCHOCTh BO3JEHCTBUS
HAa )KUBBIE OPTaHU3MBbI OTIPEAETIEHHBIX
KHCJIOPOACOAEPKALIIX
OpPraHUYECKUX BEIECTB U MOSCHATH
Ha MPUMEpPax CIOCOObI YMEHBIIICHHS
U TIPEIOTBPAIICHUS UX BPETHOTO
BO3/ICIICTBHS HA OPraHU3M YeJIOBEKa.
Hcnonb3oBaTh 001IEHAYYHbBIE
METOBI TIO3HAHUS

IPU CaMOCTOSITEIIBHOM
TUTaHUPOBAHHH, TPOBEACHUN

Y ONMCAaHUU XUMUYECKOTO
sKcriepuMeHnTa (J1abopaTopHbie
OMBITHI U MMPAKTUYECKHE PAOOTHI).
CrnenoBath mpaBuiIaM 6€30MaCHOM
paboThI B J1abopaTopuu

IIPH UCTIOJIb30BAaHNN XUMHUYECKOM
nocyzbl 1 000pyIOBaHUS, a TAK¥Ke
npaBuiaM 0OpallleHHs] C BEIIECTBAMU
B COOTBETCTBUM C HHCTPYKIUAMU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB
U IPAKTUYECKUX padOT

TI0 MTOJTyYEHHIO ¥ U3yUCHHIO
OpPraHUYECKUX BEIECTB.
[TpencraBasTh pe3ynbTaThl
HKCIIEPUMEHTa B hopMe 3armcu
YpaBHEHUN COOTBETCTBYIOIIUX
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Kupsr: ctpoenue, puznueckue

Y XUMHUYECKUE CBOMCTBA KUPOB:
TUJIPOJIA3 B KUCIIOW W EJTOYHON
cpenax. OcOOEHHOCTH CBOMCTB )KUPOB,
COJIEpIKaIlUX OCTATKH HEMPEAEIbHBIX
AKUPHBIX KUCIOT. JKUpBI B IPUPOJE.
MpbL14 KaK COM BBICIIMX KAPOOHOBBIX
KHCJIOT, UX MOIOIIIEE ICHCTBHUE

33

YrineBoanl

OO0mast xapaKTepUCTHKA yTIEBOOB.
Kinaccuduxanus yrieroaoB (MOHO-, TH-
Y TIOJTUCaXapuibl).

Monocaxapuipl: TII0K03a, PYKTO3a,
pubo03a, rajnakrosa, 1e30Kcupudo3a.
du3nyecKue CBOMCTBA M HAXO0XKICHUE

B npupoe. orocunres.

XMMHUYECKHUE CBOMCTBA ITFOKO3HI:

C YYaCTHUEM CIIUPTOBBIX U aJIbJICTUIHOU
TPYIIIL, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOKEHUE TITIOKO3HI.

IIprmeHeHue riIroKo3sl, €€ 3HaUCHUE

B )KU3HEICSATECIILHOCTH OPraHU3Ma.
Jlucaxapuipl: caxaposa, MajabTOo3a

U nakto3a. BoccraHaBpiauBarolme

1 HEBOCCTaHABJIMBAIOIIUE

nucaxapuibl. [ maposms3 caxapossl.
Haxoxenue B mpupoae u npuMEHEHHUE.
[Tonucaxapuasl: Kpaxmal, IITUKOTEeH

pEeakLMii ¥ 1eJaTh BBIBOJIbI HA UX
OCHOBE.

[IpoBOINUTH BEIUMCIICHHUS

11 OTIPEEIICHUS MOJIEKYJISIPHOM
(GopMyJIbI OPraHNYECKOrO BEIECTBA
10 YPAaBHEHHMIO XUMUYECKOHN PEaKIINH
Y TI0 MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSAIIMX B €0 COCTaB,
a TaK)Ke Ha OIpeNeIeHUE JOJIN
BBIX0/1a IIPOJYKTa peakluu

OT TEOPETHUYECKH BO3MOXKHOTO.
CamMoCTOSATENBHO MIIAHUPOBATH

U OCYILECTBIISITH CBOIO
MO3HABATEIbHYIO I€ATEIbHOCTD;
MPUHUMATh aKTUBHOE y4acTHe

B IPYIIIIOBON y4eOHO! AEATENBHOCTH

41




1 neiunoio3a. CTpoeHrne MakpoOMOJIEKY T
Kpaxmasa, IIMKOTeHa U IEJUTI0JIO3bI.
duznyeckne CBOMCTBA Kpaxmaia

U 1IeJITI0JI03bl. XMMUYECKUE CBOMCTBA
Kpaxmaina (TUApOJIN3, KadeCTBEHHAs
peakius ¢ Hogom). XuMUYECKUE
CBOMCTBA IEJUTI0I03bI (TUIPOJIN3,
peakius nmojayudeHnue 3(hupon
uesuttoo3bl). [lonsitue

00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aleTaTHBIN MIENK).
JKCrepUMeHTATbHbIE METO/IbI
U3Yy4YeHHs BellleCTB U X MpeBpaleHHii:
® JlemoHCTpanuu:

— CBOWCTBA CIIUPTOB: PACTBOPUMOCTh
B BOJI€, B3aMMO/ICHCTBUE ATAHOJIA

C HATpUEM, OKHUCIICHUE 3THUJIOBOTO
CIIUPTA TUXPOMATOM Kaaus (BO3MOMKHO
HCII0JIb30BaHNE BUEOMATEPHATIOB);

— Ka4yeCTBEHHBIE PEAKIIUU aJIbJICTHIOB:
C aMMHUAYHBIM PACTBOPOM OKCHJIA
cepedpa u rugpokcuaoM meau(1l);

— XMMHYECKHUE CBOMCTBA pacTBOpa
YKCYCHOU KUCJIOTBI.

e JlaGopaTopHBIE OIBITHI:

— peakxuusi MIUIEpPUHa C TUAPOKCUIOM
meu(11);
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— OKHCJIEHUE 3TUJIOBOIO CIIUPTA

B aJIbJICTU]] PACKAJIEHHON MEJIHOMN
ITPOBOJIOKOM;

— B3aMMOJICHCTBHE PacTBOPA INIFOKO3bI
¢ ruapokcuaom meau(ll);

— B3aUMMOJICHCTBUE Kpaxmana

C MOJIOM.

* [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMeHTaIbHBIX
3aay no teme «CrnupThl U PEeHOIBI»;
Ne 3. Pemenue skciepuMeHTaIbHBIX
3azay 1o teme «KapOoHOBbIE KHCIIOTHI.
CrnoxxHble 3QUpbD.

® PacueTHble 3a/1auu:

— OIpelIeJICHuEe MOJIEKYJISIPHOU
(bopMyJIbl OPraHMYECKOI0 BEIIECTBA
10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAIIIMX B €r0 COCTaB; IO Macce
(o0BeMy) IPOIYKTOB CTOpaHUs;

M0 KOJIMYECTBY BellecTBa (Macce,
00beMY) IPOTYKTOB PEAKLIMU U/WUITU
UCXOJIHBIX BEILECTB;

— PpEIlEeHUE PacyETHBIX 3a7a4

Ha ONpEJIETIEHUE JOJIU BBIX01a
IPOJYKTa PEAKIMU OT TEOPETHUECKU
BO3MO>KHOT'O

Hroro no pazgeny

41
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Pa3znea 4. A30Tc0nep>1calune OPraHn4Yc¢CKHUE COCAUHCHUSA

4.1

AMWHBI.
AMUWHOKHUCIIOTHI. beliku

12

AMUHBI — OpTaHUYECKHE MPOU3BOIHBIC
ammuaka. Kimaccudukanus aMuHOB:
anupaTUIecKue U apoMaTHYECKHE;
MIEPBUYHBIC, BTOPUYHBIE Y TPETUYHBIC.
CrpoeHue MoJiekyJ, oomas hopmyna,
M30MEpHs, HOMCHKJIATypa U (GU3NISCKue
cBoMcTBa. XMMHYECKOE CBOMCTBA
annupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKUJIMPOBAHUE, PEAKIIUU

C a30TUCTOM KHUCJIOTOM.

Comnum anKuaaMMOHUSL.

AHUWIYH — NPeICTaBUTEIh aMUHOB
apomatudeckoro psjga. CTpoeHue
aHuIMHa. BzauMHoOE BIIUsTHUE TPYIII
aTOMOB B MOJIEKYJIC aHUJIUHA.
OCco0eHHOCTH XUMUYECKHUX CBOMCTB
anunuHa. KauecTBeHHbIC peakiuu

Ha aHWJIKH.

CriocoObl 1oty4eHue U MPUMEHEHNE
annpaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30171a.

AwmunHokucnotel. Homenkiarypa

u nzoMepusi. OTAaeabHbIC TPEACTABUTEIN
0-aMHHOKHWCJIOT: TJIMIIMH, aJJaHUH.
du3nyecKkue CBOMCTBAa aMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA AaMUHOKHCIIOT KaK

PackpeiBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIICTATH UX XapaKTePHBIC
MIPU3HAKK) U IPUMEHSTH OTH IMOHITHS
MIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHCHUS
OTJICNIbHBIX (DAKTOB U SBJIICHUI.
Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJIsS COCTABIICHHS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOH, COKpaIIEHHOM )
dhopMyIT a30TCOIePKAITUX
OpraHUYECKUX BEIIECTB.

Omnpenenarb NPUHAICKHOCTh
a30TOCO/ICP>KAIIUX BEIIECTB

K OINPEICICHHOMY KJIaCcCy MO COCTaBy
U CTPOCHUIO, Ha3bIBaTh MX

110 CUCTeMAaTHYECKOM HOMEHKJIATYPE;
MIPUBOIUTH TPUBHAIbHBIC HA3BaAHUS
OTJICJIbHBIX MIPEIACTABUTEIICH.
XapakTepuszoBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHE CBOMCTBA, BAXKHCHUIIIHE
CIIOCOOBI MTOTYUYCHHS TUITHYHBIX
Mpe/ICTAaBUTEIICH a30TCOAePKAIIUX
COCIUHCHUM.

OnuceIBaTh COCTAB, CTPYKTYPY,
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aM(pOTEPHBIX OPTAaHUIECKUX COCTUHECHUH,

peakius MOJIUKOH ICHC AU,
oOpa3oBaHue MENTUIHON CBS3H.
buonornueckoe 3HaYeHUE AMUHOKHUCIIOT.
CuHTe3 NenTUaoB.
benku kak npupoiHbIe MOTUMEPHI.
[lepBuyHasi, BTOpUYHasi U TPETUYHAS
CTpyKTypa 0emKoB. XUMUYECKHE
CBOMCTBa OCJIKOB: THUAPOJIHU3,
JieHaTypaIysi, Ka4eCTBEHHBIC PEaAKIINH
Ha OeJIKHU.
JKCNePUMEHTAIbHbIE METO/IbI
U3y4YeHHUs BelleCTB M UX NpeBpalleHuii:
¢ JlemoHCTpanuu:

| pacTBOpEHHE GEIKOB B BOJE;

JIeHATypalus OCJIKOB MPU HATPEBAHUH,
[BETHBIC PEAKIIUU OEIIKOB.

* [IpakTuyeckue paboThI:
Ne 4. Pemenue skcriepruMeHTaNbHbIX
3a/1a4 1o TeMe «A30TcojiepxKaliue
OpraHUYECKUE COCTUHEHUS;
Ne 5 Pemenne skcriepruMeHTaNnbHBIX
3a/1a4 1o TeMe «Pacno3naBanue
OPTraHUYECKUX COCTUHECHHIN).

" PacueTrHble 33J1a4M:
onpeesieHHe MOJIEKYISIPHOUN (hOpMYJIIbI

OCHOBHBIE CBOMCTBA OCJIKOB;
MOSICHATH Ha MPUMEpax 3HaUYCHUE
OEJIKOB JUIsl OpraHu3Ma uesoBeKa.
[IpoBOIUTH BBIUMCICHUS

IJIs OTIpEZICIICHUST MOJICKYIISIPHOM
(GbOopMyIBI OPraHUYECKOTO BEIeCTBa
IO MacCOBBIM JIOJISIM aTOMOB
AJIIEMEHTOB, BXOSIINX B €r0 COCTaB,
a TaKkKe M0 yPaBHEHUSIM XUMHYECKUX
peaKLUi.

Hcnonb3oBaTh 0011I€HAYYHBIC
METO/IbI TTIO3HAHUS

MIPU CAMOCTOSITEILHOM
TJIAHUPOBAHUH, IPOBEJICHUT

Y ONMHCAHUHN XUMHUYECKOTO
AKcTIepuMeHTa (J1abopaTopHbIC
OTIBITHI U TPAKTUUECKUE PAOOTHI).
CamMoCTOSATENBHO MIIAHUPOBATH

U OCYUIECTBIISTH CBOIO
MO3HABATEIILHYIO IEATEIILHOCTD;
MPUHUMATh AKTUBHOE YYaCTHE

B IPYNIOBON y4eOHOM 1eATeNbHOCTH
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OpPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAaB; [0 Macce
(00BEMY) IPOJIYKTOB CrOpPaHUs;
10 KOJIMYECTBY BelllecTBa (Macce,
00beMYy) MPOAYKTOB PEAKIIUU
W/WJIA UCXOHBIX BEIIECTB;

pelleHne pacyeTHhIX 3a7a4
Ha OMpeIeNIeHNE JOJIU BBIX0/Ia MPOAYKTA
peaKuu OT TEOPETUYECKHU BO3MOXKHOTO

Hroro no pazgeny

12

Pa3ne.11 5. BLICOKOMOHeKy.JIﬂpHLIe COCAMHCHUSA

5.1

BricokomonekyspHbie
COCIMHEHUS

6

OCHOBHBIE TIOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETICHb MOJIMMEPHU3AIUH, CPETHSIS
MoJieKyIsipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYISPHBIX
COEIMHEHUH — MOJIMMEpU3aLUs

Y TIOJIMKOH/ICHCALIHSI.

ITonmumepHbie Matepuansl. [lnactmaccsl
(MONMMATUIICH, OJIUIIPOIUIIEH,
MOJIMBUHUIXJIOPHUL, TTOTUCTUPOIT,
HOJIMMETHUIMETAKPUIIAT, TOJUKApOOHATHI,
nonudTHIEHTepedTanar). Y Tuauzanus

U nepepaboTKa IIacTHKA.

DnacToMepbl: HaTypaJIbHbIH,

Bnanets nzyyaeMbIMU XUMUYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MTOHATUN U MPUMEHSATh
AT TIOHATHUSI TIPU ONUCAHUU COCTaBa
Y CTPOECHUS BBICOKOMOJIEKYJIIPHBIX
OpraHUYECKUX BEIIECTB,

JU1s1 OOBSICHEHUS OTJICIBHBIX (PAKTOB
Y SBJICHUM.

Ncnonb30BaTh XUMHUECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
CTPYKTYPHBIX (DOPMYJI BEILIECTB
(MOHOMEPOB ¥ TIOJTUMEPOB)

Y YPaBHEHHUU peaKUnn
MOJIMMEPU3AITUU

Y TIOJIMKOHICHCAIIHH.
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CUHTETHUYECKHUE KayuyKH (OyTaaIueHOBBIH,

XJIOPOTIPEHOBBIHN, N30TTPEHOBHIN)

Y CWJIMKOHBI. Pe3uHa.

Bosnokna: HatypanbHbIe (IIEPCTh, HIENK),

HCKYCCTBEHHbIE (BUCKO3a, alleTATHOE

BOJIOKHO), CHHTETUYECKHUE BOJIOKHA

(KarmpoH | JIaBcaH).

JKCHePUMEHTATIbHbIE METO/IbI

H3y4eHHUs BelleCTB M UX NpeBpalleHuii:
¢ JlemoHCTpaLuu:

| 03HAKOMIICHHE ¢ 06pasIaMu

MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,

IJJACTMACC, Kay4yKOB.

* [IpakTudeckue paboOThI:

Ne 8. Penienue skcriepuMeHTaIbHbIX

3azay o teMe «Pacno3naBanue

IJIaCTMAcC ¥ BOJIOKOH

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOWCTBA U IPUMEHEHHE
Kay4yKoB, Hanbosee
pacnpoCTpaHEHHBIX BUOB IJIACTMACC
Y BOJIOKOH.

Hcnonb30BaTh 0011I€HAYYHBIE
METO/IbI TO3HAHUS

IIPU CaMOCTOSITEIIHHOM
TUTAHUPOBAHWH, IPOBEICHUU

Y ONMCAaHUU XUMUYIECKOTO
sKcriepuMeHTa (1abopaTopHbIe
OTIBITHI U IPAKTUYECKHE pabOThI)

Uroro no pazgeny 6
OBULIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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11 KUIIACC

Ne
/11

HaumenoBanue
pa3aesnoB U TEM
y4eOHOro rpeaMera

KomuuaectBo
4acoB

[IporpammHoe conepkanue

OCHOBHBIE BUJIBI JICATEIBHOCTH
oOyyJaronumxcs

Paznen 1. TeopeTnyeckue 0CHOBbI XUMHU

1.1

Crpoenue atroma.
[lepunonnueckuii 3aK0H
u [lepuonnueckas
CHUCTEMA XUMHUYECKUX
AJIEMEHTOB

JI.. Menneneea

9

Atom. CocTaB aTOMHBIX SIAED.
XUMHYECKUM 31eMeHT. M30TOnbL
CrtpoeHue 3JeKTPOHHBIX 000JI0YEK
aTOMOB. DHEPreTUYECKUE YPOBHU

U MTOYPOBHU. ATOMHBIC OpOUTAIH.
Kinaccuduxanuys XuMU4eCKUX 3JIEMEHTOB
(s-, p-, d-, f~-3nementsl). Pactipenenenue
AJIIEKTPOHOB MO ATOMHBIM OPOUTANISIM.
DneKTpOoHHBIC KOHPUTYpAITUH aTOMOB
aneMeHTOB I — IV nepnogoB B 0CHOBHOM
1 BO30Y>KJIEGHHOM COCTOSIHUH,
AJIEKTPOHHBIE KOHPUTYpAITUH HOHOB.
DNEeKTpOOTPULIATENBHOCTD.
[Tepunonnueckuii 3akoH u [lepuognueckas
CHUCTEMA XMMHUYECKUX IJIEMEHTOB

J.1. MenneneeBa. CBs3b
Ilepronnueckoro 3akoHa

u [leproanueckoil cuCTEMbI XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XUMHYECKUX

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIETSATH UX XapaKTepPHBIC
MPU3HAKH ) U IPUMEHSITH OTH TOHSATHUS
IIPH OMKMCAHUU COCTaBa U CTPOEHUS
BEILECTB, IJISI OOBSICHEHUS
OTIICTBHBIX (DAKTOB W SIBIICHHM.
PackpbIBaTh CMBICI TEPUOIUYECKOTO
3akoHa /I. 1. Menneneena

U IEMOHCTPUPOBATH €T0
CUCTEMAaTHU3HUPYIOIIYIO,
OOBSICHUTEILHY IO

Y TIPOTHOCTHYECKYIO (DYHKITUH.
XapakTepru3oBaTh dJIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM

1 BO30Y’KJICHHOM COCTOSIHUU) U
MOHOB XUMHYECKHX AJICMEHTOB

1 — 4 nepuo/10B 1 UX BaJICHTHBIC
BO3MOYXHOCTH, UCTIONB3YSI TIOHSTHSI
s-, p-, d-2TIEKTPOHHBIE OpOUTAIIH,
DHEPTreTUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTHU
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AJIEMEHTOB M 00pa3yeMbIX UMM ITPOCTHIX
Y CJIOHBIX BEIIECTB MO rpyIam
Y niepuojaM. 3Ha4YEHUE NEPUOIUUECKOTrO
3akoHa J[.11. Menaeneena.
IKCIepUMEHTAILHbIE METOAbI
U3y4YeHHUsI BelleCTB M UX NMpeBpalleHmii:
® JlemOoHCTpauu:

| BHIBI TAOIHII «Ilepuonnueckas
CHCTeMa XMMHUUYECKHUX DJIEMEHTOB
J.1. MenneneeBa»

W3MEHEHHUS CBOMCTB XMMHYECKHUX
2JIEMEHTOB M UX COCJIUHCHUI

IO TIEpUOJIaM U TpyIram
ITeprnoauueckomn CUCTEMBI

1. 1. MenpaeneeBa

1.2

CrpoeHne BenecTsa.
MHoroo6pa3ue
BEIIECTB

11

XuMHUECKas CBA3b. BUIbI XUMUUECKOU
CBSI3U: KOBAJICHTHAsI, HOHHAS,
MeTaumieckas. MexaHu3mbl
0o0pa3oBaHus KOBAJEHTHOMN CBSI3U:
OOMEHHBIN U JJOHOPHO-AKIIETITOPHBIHA.
OHeprusd u 1nuHa cBsi3u. [loasapHOCTS,
HAMpaBJICHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOM CBsi3U. KpaTHbIe CBA3U.
BonoponHas cBs13b. MeXMOJIEKyIsIpHBIE
B3aUMOJICUCTBHUSL.

BajieHTHOCTb 1 BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUYECKUM
CTpPOCHHUEM (Ha IpUMEpE COCAUHEHUM
AJIEMEHTOB BTOPOTO MIEPUOJIA).
[IpencraBiieHre 0 KOMILUIEKCHBIX

COCANHCHHUX.

PackppIBaTh CMBICIT H3ydaeMbIX
MOHATUH (BBIIETATH UX XapaKTepHbIE
MPU3HAKH) U TIPUMEHSITH 9TH MOHATHS
P ONMCAHUH COCTaBa U CTPOSHUS
BEIECTB, JI1 OObSICHEHUS
OTJICTTHHBIX (DAKTOB W SIBJICHHIA.
Onpenensats BUABI XUMUYECKON
CBs3U (KOBAJICHTHOM, HOHHOM,
METAJTTUYECKOM, BOJIOPOIHOM )

B COCIMHEHUSIX, TUIT
KPUCTAJIMYECKOMN PELIETKH
KOHKPETHOT'O BEIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUS
KOBQJICHTHOM CBsI31 (0OMEHHBIN

U JIOHOPHO-AaKIENTOPHBIN).
OnpenensTs BAJICHTHOCTh U CTETICHBb
OKHUCJICHUS] XUMHYECKUX JIEMEHTOB
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CocTaB KOMIUIEKCHOTO MOHA:!
KOMITJIEKCOOOpa30BaTeb, TUTAH IbI.
Koopannannonsoe 4ucio.
HomenknaTtypa KOMIIIEKCHBIX
COEIMHCHUM.

BemecTBa MoJIeKyIIIpHOTO

Y HEMOJIEKYJIIPHOTO CTPOEHUS.
Tunbl KpUCTATUIMYECKUX PELIETOK
(CTpyKTyp) 1 CBOMCTBA BEILECTB.
IToHsTHE O AUCTIEPCHBIX CUCTEMAX.
HctrHHBIE pacTBOPBL.
IIpencraBnenue

0 KOJUIOUJHBIX paCTBOPAXx.

Crioco0bI BEIpa)KEHUS! KOHIICHTPAIUH
PacTBOPOB: MAacCOBAas JOJIsI BELIECTBA

HacpltieHHbIe M HEHACHITIICHHBIC
pacTBOPBI, PACTBOPUMOCTb.
Kpucramiornaparst.
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIICCTB.
JKCnepUMEHTAIbHbIE METO/bI

¢ JleMOHCTpauuu:
MOJIEIN KPUCTATUTMYECKUX PEIIETOK.

3Ha4YCHUE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPAMHALIMOHHON XUMUHU.

B pacTBOPE, MOJISIpPHAS] KOHLIEHTPAIUSI.

HU3y4YeHHsI BeleCTB U UX MpeBpallleHuii:

B COCJIMHEHUSX Pa3JIMYHOIO COCTaBA.
OOBICHATH 3aBUCUMOCTH CBOUCTB
BEIIISCTB OT BHJa XUMHYECKOU CBSA3H
Y TUNA KPUCTAJUTMYECKON PEIIETKH.
IIpoBOANUTH BBIYUCIICHUS

C UCIOJIL30BAHUEM ITOHATHUS
«MaccoBas 105 BEIecTBa

B pacTBOPE»
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¢ PacuyeTHnle 3a1aun:

| ¢ MCTIONIB30BAHUEM TTOHSTHI
«MaccoBas J0JIs1 pACTBOPEHHOTO
BEIIECTBA», «MOJISIPHAS] KOHLICHTALIUSD)

1.3

XUMHUYECKUE peaKIuu

19

Kiraccupukanus XaMUYeCKUX peaKIIiii
B HEOPraHMYECKON U OPTaHUYECKOU
XUMUHU. 3aKOH COXPAHEHUS MACChI
BEIIECTB; 3aKOH COXPAHECHUS U
MPEBPAIIECHUS SHEPTUH TTPU XUMUAYECKHUX
peakuusx. TernoBbie 3G hHeKThI
XMMUYECKUX PEAKIIHM.
TepMOXUMHUYECKUE YPABHEHUS.
CKOpOCTh XUMUYECKOHN PEaKInH, €€
3aBUCUMOCTH OT Pa3IUYHbBIX (PAKTOPOB.
['oMoOreHHbIE U TETEPOreHHBIE PEAKIIUN.
Kartanu3z n katanuzaropsl

OO6patumble U HEOOpPATUMBIE PEAKITUH.
Xumnueckoe paBHoBecue. Koncranra
XUMHYECKOTO PABHOBECHSL.

@PaKTOpPBI, BIUAIOLIME HA TIOJIOKEHUE

JIABJICHUE U KOHLICHTPAlMH BELIECTB,
YYaCTBYIOIINX B PEAKIIUU.

[Tpunnun Jle [lartenbe.
DJIEKTPOJUTUYECKAS TUCCOLMAITHS.
CuiibHBIE U CJTa0bIe DJIEKTPOJIMTHI.

CreneHb TUCCOIAAIIAH.

XUMHYCCKOT'O PaBHOBCCHUA: TEMIICpATypa,

PackppIBaTh CMBICIT H3ydaeMbIX
MOHATHUH (BBIICTATH UX XapaKTePHBIC
MPU3HAKH) U IPUMEHSTH 3TH MOHATUS
MIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHCHUS
OTJIETBHBIX (DAKTOB U SIBJICHH.
KnaccudunnpoBars XuMU4YECKHE
peaKIMy MO Pa3InYHbIM IPU3HAKAM
(4HClly U COCTaBY pearupyronmx
BEILECTB, TEII0BOMY 3P (DEKTy
peaKIu, N3MEHEHUIO CTEIICHEN
OKHCIICHHUSI DJIEMEHTOB,
00paTUMOCTH, YYACTHUIO
KaTaju3aropa u T.11.);
CaMOCTOSITENIbHO BHIOMPATH
OCHOBAHWMSI 1 KPUTEPUHU

JUTS1 KJTacCU(UKAIIMA XUMUYECKUX
PEaAKLHA.

OOBICHATH 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYCCKUX PEAKITUN

C YUYE€TOM HUX SHEPreTUYECKHUX
XapaKTEPUCTUK, XapaKTep N3MEHEHUS
CKOPOCTU XUMHUYECKOU PEeaKINH
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Cpena BOJIHBIX pacTBOPOB: KUCJIOTHAS,
HEWUTpasbHasl, MeT0YHas.

Bonopoansiii mokasareins (pH) pactBopa.

I'mpposms conen. Peakuyuyn HOHHOTO
oOMeHa.
OKHCIUTENHLHO-BOCCTAHOBUTEIILHBIC
PEeaKInu.

CreneHb OKHUCIICHUA.

OxucnIuTeNIh 1 BOCCTAHOBUTEb.
IIpouieccrl okUCICHUA

1 BOCCTAHOBJICHMS.

Baxkueiimme oKUCIMTEIN

1 BOCCTAaHOBUTEIIU.

MeTton 2JIeKTpOHHOTO OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB
BCILICCTB.

IKCIepUMEHTAILHBIE METOAbI

U3Yy4YeHMs BellleCTB ¥ UX NpeBpallleHuii:

¢ JleMOHCTpaluu:

| pasiokeHHe MepoKCHIa BOIOPO/IA B
MPUCYTCTBUH KaTalIU3aTopA.
e JTaGopaTopHBIC OTBITHI:

| IpoBeIeHIe PeaKIHii HFOHHOTO
oOMeHa;

| ompeJiesieHne Cpeibl PACTBOPOB
BEILECTB C MOMOUIbIO YHUBEPCATLHOTO
MHAUKATOpA.

B 3aBHCHUMOCTHU OT Pa3IMYHBIX
(haKTOpOB, a TAKXKE XapaKTep
CMEIIECHUSI XUMUYECKOTO PaBHOBECHS
10J1 BIMSTHUEM BHEITHUX
BO3/ICHCTBUM (MMPUHIIUTT

Jle [larenbe).

PackpbIBaTh CyIIHOCT®:
OKHCJINTEIbHO-BOCCTAHOBUTEIBLHBIX
PEeaKINi TOCPEICTBOM COCTaBIICHUS
AIIEKTPOHHOTO OajaHca dTUX
peakIuii; peakiuii HOHHOTo0 0OMeHa
MyTEM COCTABJICHUS UX MOJIHBIX

M COKPAICHHBIX NOHHBIX ypaBHeHHﬁ;

pEeaKUnil TUAPOIIN3a, PEAKIUN
KOMILIEKCOOOpa30BaHus

(Ha mpuMepe rTuIPOKCOKOMILIEKCOB
[IMHKA U aJTFOMUHHUS).

IIpoBOAUTE M ONIUCHIBATH
XAMUYECKUHN SKCIIEPUMEHT:
OTpEICJICHUE CPEJIbl BOJTHBIX
pPacTBOPOB BEILIECTB; IPOBEICHUE
peakiuii HFOHHOro OOMEHa; U3y4YeHUE
BIIMSIHUS PA3JIMYHBIX (DaKTOPOB

Ha CKOPOCTh PEAKIUI U MOJI0KEHUE
XUMHYECKOTO PAaBHOBECHSI.
CrnenoBath mpaBUjiaM MOJIb30BAHUS
XUMHYECKOW MOCYI0U
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* [IpakTuyeckue paboThI:
Ne 1. BnausiHne pa3nuuHbIX
(hakTOpPOB HA CKOPOCTh XUMUYECKON
peaxkuuu;
Ne 2. BausiHue pazmmyHbIX
(akTOpOB Ha MOJIO)KEHUE XUMUYECKOTO
paBHOBECHS,
Ne 3. Xumnueckue peakuun
B PACTBOpax JEKTPOJIUTOB.
® PacueTrHble 3a1a4u:
pacdeTsl Macchl BELIECTBA

w1 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOTO
U3 YYaCTBYIOILIUX B PEAKI[UU

BELIECTB;

BBIUKCJIEHHE MACCOBOM JIOJIH

Y MOJIIPHOW KOHLIEHTPALIMY BEILIECTBA

B PacTBODE;
| BBIYKCIICHHE Macchl (06beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEeaKkLnH, €CJIM OJTHO U3 BEIIECTB JaHO
B BUJIE paCTBOpa C OIPEIEIECHHOM
MacCOBOM J10JIEN PACTBOPEHHOTO
BELIECTBA

1 1a00paTOPHBIM 000PYTIOBAHUEM.
[IpencraBisiTh pe3yabTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopMe 3aIrcy ypaBHEHHM
COOTBETCTBYIOIIUX PEaKINi

Y JIeJIaTh BBIBOJIBI HA X OCHOBE.
[IpoBOIUTH BHIYHMCIICHUS

C UCITOJIb30BaHUEM TTOHSTHS
«MaccoBast I0JIs BEIIECTBA

B PaCTBOpPEY, a TAKXKE M0 YPaBHCHUSAM
XUMHUYECKUX PEAKIi, B TOM YHUCIIC
TEPMOXUMHUYCCKHE PACUETHI

Hroro no pazgeny

39
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Paznen 2. Heoprannueckasi XumMust

2.1 | Hemetamibl

31

[TonoxxeHue HEeMeTalIoB

B [lepuonueckoi cucteMe XUMHUYECKUX
anemeHToB [[.1. MeHnnaeneeBa

1 OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dus3nyeckue CBOMCTBA HEMETAJIOB.
ANnoTponusi HEMETAIJIOB (Ha IpUMepe

KHUCJIOpoa, cephl, hochopa u yriaepoa).

Bonopoa. [Tonyuenue, pusndeckue

Y XMMUYECKUE CBOMCTBA (peaKIuu

C METaJUIaMU U HEMETAJJIAMH,
BOCCTAHOBJICHUE OKCHJIOB U COJIEH).
I'uapunasl. TonyMBHBIE 3JIEMEHTHI.
["anorensl. HaxoxaeHue B mpupo/ie,
CHoCOOBI MoMy4YeHus: pusndyeckue

Y XUMHUYECKUE CBOMCTBA.
I'anorenoBogopoasl. Baxueitmue
KHUCJIOPOJICOIEpKAITUE COSTUHEHUS
rajioreHoB. JlabopaTopHbie

Y IPOMBIIIIEHHBIE CITIOCOOBI MOTyYSHUS
rajgoreHoB. [I[pumeHeHue rajoreHoB

Y UX COCIUHCHUM.

Kucnopon, o3on. JJaboparopHsie

Y TIPOMBIIIIJIEHHBIE CITOCOOBI TTOTYUYCHHS
Kucaopoaa. Du3ndyeckue 1 XuMUYECKue
CBOICTBA KUCJIOPOJA U 030HA; UX
npuMeHeHne. OKCUJIbl U IEPOKCHU/IBI.

PackpbiBaTh CMBICIT U3y4YaeMbIX
MOHATUM (BBIIETATh UX XapaKTePHbIC
MIPU3HAKH) U IPUMEHSATH ITU MOHATUS
IIPY OMHCAHUH COCTaBA U CTPOCHUS
BEIIECTB, IS OOBICHCHUS
OTJIETBHBIX (DAKTOB W SIBJICHHI.
OOBCHATH 00I1IME 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB HEMETAJLJIOB U
UX COCIMHEHUU C YUYETOM CTPOCHUSA
MX aTOMOB M TTOJIOKEHUS

B [lepnoanueckon cucreme
XUMHYECKUX 3JIEMEHTOB

J1. 1. MeHnneneena.
XapakTepu3oBaTh (OMHUCHIBATH)
o0mre XMMIUIECKUE CBOMCTRA
HEMETAJIJIOB, MX BaXXHEHUIIINX
COEAMHEHUN, IMOITBEPKIAS 3TO
ONMCAHUE PUMEPAMU YPABHEHU
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuuu.

CocTaBnsTh ypaBHEHUSA
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakiuii U peakiuii HOHHOTro 0OMeHa
Y PaCKpBIBATh UX CYIIIHOCTh

C MOMOIIIBIO AJIEKTPOHHOTO OajiaHca
Y NOHHBIX YPaBHECHUM.
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Cepa. Haxoxxnenue B mpupo/e, crocoObl
MoJIy4eHus1, PU3MUECKUE U XUMUUYECKHE
cBoiicTBa. CepoBOAOPO, CYIb(HUIBI.
Oxkcugsl cepri(IV) u (VI). Ceprucras

Y cepHas KUCJIOTHI U UX COJIH.
Oco0eHHOCTH CBOWCTB CEPHOM KUCIIOTHI.
[IpuMeHeHue cepbl U €€ COeTMHEHU.
A30T1. Haxoxaenue B mpupojie, CrocoObl
MOJIy4eHUs!, PU3NUECKUE U XUMUYECKHE
CBOMCTBA. AMMMaK, HUTPUbI. OKCHJIBI
azoTa. A30THCTasl U a30THAsI KMCJIOTHI

1 ux coinu. OCOOEHHOCTH CBOMCTB
a30THOM KUCHOTHI. [I[puMeHenue a3zora

1 €70 COSJIMHECHH M. A30THBIC yA00pEHUS.

®octop. Haxoxnenue B mpupoe,
CIIOCOOBI TTOTyUeHHS, PU3UIECKHE

1 XuMuueckue cBorictBa. ochunl

u ¢pochun. Oxcunbl pocdopa,
optodocdopHas KUCIoTa U €€ COH.
[Tpumenenue docdopa u ero
coenuHeHuil. ochopHbie yA0OpeHUs.
Yraepoa. Haxoxienue B mpupoe,
CIIOCOOBI TOTy4YeHUs, (PU3UIECKUE

1 XUMHYECKUE CBOMCTBA. OKCHIBI
yriepoaa(ll) u (IV), yronbHas kuciora
u ee conn. [Ipumenenue yriepoaa u ero
COCMHEHHUM.

XapakTepu30oBaTh BIUSHUE
HEMETAJUIOB U UX COEUHEHUI

Ha KMBbIE OPTAHU3MBI; ONUCHIBATh
NPUMEHEHHUE B Pa3IMYHBIX 00JIACTAX
MIPAKTUYECKON AEATEIBHOCTH
YEJI0BEKa.

ITonTBEepKaaTh CynIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKIY
HEOPraHUYECKUMHU BEILECTBAMU

C IOMOIIBIO YPaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKHUX
PEaAKLIHA.

IIpoBoauTe peakuuy,
MOATBEPKAAIOIINE KaYeCTBEHHBIN
COCTaB BEILIECTB; PAaClIO3HABAThH
OIBITHBIM IIyTEM aHHUOHBI,
MPUCYTCTBYIOIIUE B BOAHBIX
pacTBopax.

HaOntonats u onuckiBaTh
JEMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEIIbHO IIJIAHUPOBATh,
IIPOBOJUTH U OIUCHIBATH
XUMUAYECKUN SKCTIEPUMEHT
(;taGopaTopHBIE OTBITHI U
MpaKkTUYECKue paboThl);
IIPEACTABIIATH PE3YJIBTATHI
XUMHAYECKOT0 IKCIIEPUMEHTA
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Kpemnmnii. Haxoxnaenue B npupone,
CHoCOO0BI Mony4YeHus, (U3nIecKue

U XUMHYecKue cBoicTa. Okeua
kpeMuus(1V), kpeMHueBas KucioTa,
cuMkaThl. [IpuMeHenue KpeMHus U ero
coeauHeHuid. CTEKII0, €ro Moiay4eHue,
BU/IbI CTEKOJL.

JKCIepUMEHTATbHbIE METO/IbI

¢ JlemoHCTpanuu:
| 06pasIbl HEMETAIIIOB;
| ropenue cepsl, Gochopa, xeresa,
MarHusi B KUCIIOPOJIE.
* JIabopaTopHbIE OTBITHI:
| KaueCTBCHHBIC PEAKIIHH
Ha HEOPTraHUYECKUE NOHBI M KATUOH
BOJIOPO/Ia;
| moJydeHue u COOMpaHKeE ra30B.
* [IpakTuueckue paboTHI:
No 4. Penienue skcriepuMeHTaIbHbIX
3az1a4 1o teMe «l amoreHsy;
No 5. PelieHue 3KkCriepuMEHTATbHBIX

No 6. PenieHue skCiepuMEHTAIbHBIX
3a/1a4 no Teme «A30T u pocdop u ux
COETUHEHUS.

HU3yYeHHsI BEelECTB U UX MpeBpallleHuii:

3aaa4 110 TEMC «Cepa Hn €€ COCAUHCHUA).

B (popMe 3anUCH YpaBHEHUI
COOTBETCTBYIOIINX PEAKIIUI U 1e71aTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBath npaBujiaM MOJb30BAHUS
XMMUYECKOW TTOCYION U
J1a00paTOPHBIM 000PYAOBAHUEM.
[IpoBOANTE BRIUKCICHUS

10 YPABHEHUSIM XUMHUECKUX
pEaKLH.

CamMoCTOSTENBHO MIIAHUPOBATH

Y OCYIIECTBJISATH CBOIO
MMO3HABATEIbHYIO JIESITEIbHOCTD;
MIPUHUMATh AKTUBHOE y4aCTHE

B TPYMIOBON y4eOHOM EATETHhHOCTH
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' PacueTHbIC 3a1a4N: BBIYHCICHHE
Macchl BellecTBa Wik 00beMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCe
WM 00bEMY OJTHOTO U3 y4aCTBYIOIINX
B PEAKI1MU BEILIECTB;

| BBIYHCIICHHE Macchl (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB
peaKIuu, €CJIM OJHO U3 BEIIECTB UMEET
MIPUMECH;

| BBIYHCIICHHE Macchl (06BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKIuu, €CJIM OJHO U3 BEIIECTB 1AHO
B BUJIC PACTBOpPA C ONPEAECIECHHON
MacCOBOM JI0JIE paCTBOPEHHOTO
BEILIECTBA;

| BBIYMCIICHHE BBIXO/A IIPOIYKTa

pPEaKIUKU OT TEOPETUYECKH BO3MOKHOTO

2.2

MeTtamnbt

23

ITonoxenue metainos B [lepunoanueckoi
CUCTEME XMMHUYECKUX IJIEMEHTOB.
Oco0EHHOCTH CTPOCHHMSI DIIEKTPOHHBIX
000JI04€K aTOMOB METaJIJIOB.

OO6mue ¢pusnyeckKre CBONCTBA METAILIIOB.
[IpumeHeHne MeTalIoB B OBITY, IPUPOE
1 TexHuke. CItaBbl METAJUIOB.
DIIEKTPOXUMHYECKNN P HAPSKEHUM

MeTauioB. O0mue CriocoObl OTyYeHUS

PackpbIBaTh CMBICH H3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTepHBIE
MPU3HAKN) U TPUMEHSTh 3TH MOHITHS
P OMKMCAHUU COCTaBa U CTPOEHUS
HEOPraHWYECKUX BEUIECTB,

1151 OOBSICHEHUS OTJEIBHBIX (PAKTOB
U SIBJICHUM.

OOBsICHATH O0ITHE 3aKOHOMEPHOCTH
B U3MEHEHHMH CBOKCTB JIEMEHTOB —
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METAJJIOB: THIPOMETAILTYPIHs,

IMUPOMCTAILTIYPIrusl, 3JICKTPOMETAJLITYPTHAL.

[ToHATHE O KOPPO3UH METAIIIOB.
CriocoObl 3aIUThl OT KOPPO3HUHU.
OO611ast XapakTepucTUKa METAJIIOB
[A-rpynms! [Ieproanueckoil cucTeMsl
XUMHMYECKUX 3JIeMEHTOB. Hatpuii

U Kajnui: nojiyyeHue, (pusndyeckue u
XUMHYECKUE CBOMCTBA, IPUMEHEHHUE
IIPOCTBIX BEIIECTB U UX COCTMHEHUMN.
OO61ast xapakTepUuCTUKA METAJIIOB
ITA-rpynmel [lepuoauyeckoii CUCTEMBI
XUMHUYECKUX JIEMEHTOB. Maruuii

Y KaJblUU: OyYeHUe, PU3NIECKUe
Y XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCTMHEHUN.
XKecTkocTh BOJBI U CIIOCOOHI €€
YCTPAHEHHUS.

AOMUHMIL: TIONTydeHue, pusndyeckue
Y XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE
IIPOCTOTO BEIIECTBA U €T0 COCTNHEHUM.
AM@doTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHUAA ATIOMUHHS,
TUAPOKCOKOMILIIEKCHI ATTFOMUHHS.
OO6111ast XapakTepucTUKa METAIIIOB
no6ouHbIx noarpymi (b-rpynm)
Ileproguyeckon CUCTEMbI XUMUUECKUX

METAJUIOB U UX COEUHEHUH C YUETOM
CTPOCHHS UX aTOMOB U TIOJIOKEHHUS
B Ilepuoanueckon cucreme
XUMUYECKUX 3JIEMEHTOB

J1. 1. Menaeneena.
XapakTepusoBaTh (OMUCHIBATH)
oOlue XMMHYECKUE CBOMCTBA
METAaJIJIOB, X BaXXHEHUIITNX
COEIMHEHUN, TTOATBEPAKIAS ITO
ONMCaHuEe NpUMEPAMU YPaBHEHU I
COOTBETCTBYIOIIUX XUMHUUYECKHUX
peakiuii; MPUMEHEHUE METAIIJIOB

B Pa3TUYHBIX 00JIACTIX
MPAKTUYECKOMN JEATEIbHOCTH
YEJI0BEKA, a TAKXKE UCIIOJIb30BAHUE
WX JJISl CO3aHUsl COBPEMEHHBIX
MAaTEePUaAIOB U TEXHOJIOTUH.
OnuckIBaTh CIIOCOOBI 3aIUTHI
METAJVIOB OT KOPPO3HH.
PackpsiBaTh CyIIHOCTB
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIN TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OajaHca dTUX
pEeaKkuu.

IIpoBoauTe peakuuy,
MOJTBEPKAAIOIINE XapAKTEPHbIC
CBOICTBA U3y4aE€MbIX BELIECTB,
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AJIEMEHTOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
Xpoma 1 ero coeuHeHU. OKCUIBI

u ruspokcuas xpoma(ll), (IIT) u (VI).
XpoMathl U JUXPOMATHI, UX
OKHUCJIUTEJILHBIE CBOMCTBA.

[Tomy4yeHue u mpuMEHEHUE XpoMa.
du3nYECKre U XUMUYECKUE CBOMCTBA
Maprasiia U ero COeIMHEHUH.
OcHoBHbie coenuHenus mapranua (1),
V), (VD) u (VII).

[lepmaHranat Kajiusi, €ro OKUCIUTEIbHbIC
CBOKCTBA.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
)Kese3a U ero coeuHeHu. OKCHJIBI,
ruapokcusl u conu xenesa(ll) u (I111).
[Tony4yeHue u mpuMEHEHUE Kelie3a

1 €r0 CILJIAaBOB.

Menp: nonydeHue, GU3NIECKUe U
XUMHYECKUE CBOMCTBA, MPUMEHEHHUE
MPOCTOI0 BEIMIECTBA U €70 COCAMHEHMUIA.
[{uHK: nonyyeHue, pusndeckue

Y XMMHUYECKUE CBOMCTBA, IPUMEHEHUE
MIPOCTOTO BEIIECTBA U €r0 COCIUHEHUH.
AmM@doTepHbie CBOICTBA OKCHIA

Y TUAPOKCHUJA IIUHKA,
TUAPOKCOKOMILIEKCHI IIMHKA.

pacro3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJlIOB, IPUCYTCTBYIOIINE

B BOJIHBIX PACTBOpax.

[IpoBoAUTH U OMHCHIBATH
XUMHUYECKUN IKCIIEPUMEHT
(JtabopaTopHBIE ONBITHI U
MPaKTUYECKHUE PadOThI);
MPEACTABISATH PE3YIbTAThI
XUMHUYECKOT0 IKCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIIUNA U JIENIaTh
BBIBOJIbI HA UX OCHOBE.

CrnenoBaTh mpaBuiIaM MOJIb30BaHUS
XHMUYECKOUN TTOCYI0ON

1 J1abOpaTOPHBIM 000PYIOBAHUEM.
[IpoBOIUTH BBIUMCIECHUS

110 YPaBHEHUSIM XUMHUECKUX
pEeaKIuu.

CamMoCTOSTENBHO MIAHUPOBATH

Y OCYLIECTBJISTH CBOIO
MO3HABATEJIbHYIO I€ATEIbHOCTD;
MPUHUMATh AKTUBHOE y4acTHE

B TPYNIOBON y4eOHOM EeATETHhHOCTH
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JKCIePUMEHTAIbHbIE METO/IbI
HU3y4YeHHUs BelleCTB M UX NpeBpalleHuii:
® JlemoHCTpanuu:
| kommeknust « MeTasIsl ¥ CIUIaBbY;
B3aUMOJICVCTBUE IIEIOYHBIX
U IIeJIOYHO3EMEJIbHBIX METAJIOB C BOJION
(BO3MOXHO HCITOJIb30BAHHUE
BUJIEOMATEPHAJIOB).
® JlabopaTOpHBIE OMBITHI:
| B3aMMOJCHCTBHE IIEIOYHBIX
U 111€JIOYHO3EMEJIbHBIX METAJJIOB C BOJIOM
(BO3MOYKHO MCIIOJIb30BaHUE
BHJIEOMAaTEPHAIOB);
| B3aMMOJICHCTBHE  THMIPOKCHIOB
TFIOMHUHUS Y IUHKA C pacTBOpaMuU
KHCJIOT U IIeJIOYUEeH;
| KAUECTBEHHBIE PEAKIIHH HA KATHOHbI
METaJlIOB.
* [IpakTuyeckue paboThI:
Ne 7. PeuieHue 3xciepuMeHTaIbHbIX
3az1a4 o Teme «MeTanjbl IJIaBHBIX
MOATPYIITY;
Ne 8. Pemienue skcriepuMeHTaNbHBIX
3a7a4 1o reMe «MeTtayuibl HOOOYHBIX
MOATPYTII.
® PacueTHble 3a/1auu:
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| BBIYKCIICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKIuu, €CJIM OJHO U3 BEIIECTB 1aAHO
B BUJIEC PACTBOpPA C ONPEAECIECHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO
BEILIECTBA, WJIK UMEET NPUMECH;

| BBIYKCIICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakinu, €CJIM OJTHO U3 BEILIECTB JaHO
B BUJIE pacTBOpA C ONpPEIEICHHON
MacCOBOM J10JIEH PACTBOPEHHOTO
BEILIECTBA;

| BBIYMCIICHHE BBIXO/A IIPOIYKTa

peaKIuu OT TEOPETUUECKH BO3MOKHOTO

Htoro no pazngeny

Pa3znea 3. XumMus 4 ;KU3HL

3.1

MeToabl mo3HAHUS
B XUMMUH.
XUMUS U )KU3Hb

Pounb xumuu B obecrieueHUM
YCTOMYMBOI'O Pa3BUTHSI YEIIOBEUECTBA.
[TonsiTHE O HAYYHBIX METO/AX NIO3HAHUS

Hayunble mpyUHIUMIIBI OpraHu3aluu
XUMHUYECKOT0 IPOU3BOJICTBA.
[IpombllIeHHBIE CITOCOOBI MOTYYEHHUS
BaXHEHIINX BEIECTB (Ha MpUMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHCJIOTBL, MeTaHoa). [[pomMbllieHHbIE

CIIOCOOBI MOJTYYEHUS] METAJLIOB

U MCTOAOJIOTHH HAYYHOI'O UCCIICAOBAHNA.

PackpbIBaTh pOJIb XUMUH B PEIICHUN
DHEPreTHUCCKUX, CHIPhEBBIX

1 DKOJIOTHYECKHUX IIPOoOIeM
YeJI0BEYECTBA, OIIUCHIBATH OCHOBHBIE
HAIIPaBJICHUS Pa3BUTUS XMMHUYECKOM
HAyK{ U TEXHOJIOTHH.

[IpumensTh npaBuiia 6€30MacHOTrO
oOpalieHusl ¢ BEIeCTBAMH,
HCITOJIb3yEMBIMH B IIOBCETHCBHOM
JKU3HU; a TAKKe MTpaBUIIa
0€30I1aCHOT0 ITOBEICHMS B IEIISX
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Y CIUIaBOB. XMMHYECKOE 3arpsA3HEHUE
OKPYIKarOIIEH CPEeIbl U €r0 MOCIEACTBUS.
Ponp xumuu B obecrieueHun
AHEPreTUYECKOr 0€30MacCHOCTH.

XUMHS U 310pOBbE YETOBEKA.
JlexapcTBenHsie cpencrsa. [IpaBumna
HCTIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB. Poibs Xxumuu B pa3BuTun
MEIUIHBI.

Xumus nuid. OCHOBHbIE KOMIIOHEHTHI
rmumu. [Tumessie no6aBku. Ponb xumun
B 00ECIICUCHUH MUIIIEBON OE301TaCHOCTH.
Kocmernueckue u napdromepHbie
cpenctsa. beirtoBas xumus. [IpaBuna
0€3011aCHOT0 UCITOIb30BaHUS MPEIapaToB
OBITOBOI XMMHH B TTIOBCEIHEBHOM KU3HHU.
XUMHS B CTPOUTENBCTBE. BaxkHenmue
CTpOUTEIIbHBIE MaTepUalbl (LIEMEHT,
6eToH). [Ipon3BOACTBO CTPOUTEIIHHBIX
MaTEPHUAJIOB.

XuMUs B CEILCKOM XO3SICTBE.
Opranndeckue 1 MUHEPAJIbHBIE
yaoOpeHus.

Heoprannueckue marepuaisl
(KOHCTPYKIIMOHHBIC MaTEPHUaIbl, KDACKH,
CTEKJIO, KepaMuKa). MarepuaJibl

IUTS 3NEKTpOoHUKA. HaHOoTEXHOMIOrNM

cOepexeHus 310POBbs

Y OKPY’KAIOIIEW IPUPOJTHOMN CPEBI;
MMOHUMATh OMACHOCTh BO3/ICHCTBUS
Ha )KMBbIC OPTaHU3MbI OIIPEEICHHBIX
BEILIECTB, cMbIcH noka3atens [TJIK,
MOSICHATH Ha TIpUMeEpax CrocoObl
YMEHBIIICHUS U IPEJOTBPAICHUS UX
BPEIHOI'O BO3JCUCTBUA.
AHaIU3UPOBATh U KPUTUUECKH
OIICHUBATh HH(POPMAIINIO, CBIA3aHHYIO
C XMMUYECKUMH MPOLIECCAMU U X
BIIMSTHUEM Ha COCTOSIHUE
OKPYIKarOIIEU CPEBI.

Hcnonb30BaTh NOJTy4YEHHBIE 3HAHUS
Y TIpeJICTaBlIeHUs O chepax
NEATENBbHOCTH, CBSI3AHHBIX C HAYKOH
Y COBPEMEHHBIMU TEXHOJIOTUSIMH,
KaK OCHOBY JIJI1 OpPUEHTAIIUHU

B BBIOOpE CBOEH Oymyliein
poeCCHOHAIIBHON JISITCIIBHOCTH.
Hcrnonp30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUS JUISl O0BSICHCHHS
Y IPOTHO3UPOBAHMUS SIBJICHU,
HMMEIOIINX €CTECTBEHHO-HAYUYHYIO
MPUPOTY, MPOTHO3UPOBATH,
AHAJIM3UPOBATH U OLICHUBATh

C TTO3ULIMH SKOJIOTUYECKOU

62



0€30MMacCHOCTH OCJICACTBHUS OBITOBOM
1 TIPOM3BOJICTBEHHOM JCATEILHOCTH
YeJI0BEeKa, CBI3aHHOM

c mepepaboTKOM BEIIECTB;
WCITOJIB30BATh TIOJyICHHBIC 3HAHMSI
JUTSI IPAHSITHS TPAMOTHBIX PEIICHUH
poOJIeM B CUTYyaITUsAX, CBI3aHHBIX

C XMMHEH.

[TpuHUMATE y4acTHE B 00CYKICHUU
npo0JieM XUMUYECKON

1 DKOJIOTHYECKOMN HAIllPaBJICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MTO3UITUIO
0 Mpo0JIeMe U TpeijiaraTh
BO3MOJKHBIC ITyTH €€ PEIICHUS

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I1O ITPOITPAMME

102
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MNEPEYEHB (KOAUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHO OBPA30OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUSA U DJIEMEHTOB
COJEPXAHMUS 110 XUMHUHN

JlJist mpoBeieHUsl €IMHOTO TOCYJapCTBEHHOr0 3K3amMeHa 1o Xxumuu (naisee — EI'D
M0 XUMHUHU) HCIONB3YEeTCs TMepedeHb (KoaudukaTop) MpoBEpsieMbIX TpeOOBaHUMN
K pe3yjbTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTENIbHOW MPOrpaMMbl CPETHEro OOIIEro
00pa3oBaHUs U PJIEMEHTOB COJIEPKAHUSI.

IIpoBepsiembie Ha EI'D mo xumuu TpedoBaHus K pe3yibTATAM OCBOCHHUS OCHOBHOI
oOpa3oBaTeibHON MPOrpaMMbl CpeIHEero o01ero 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIbHOMN MPOTPaMMBI CPEIHETO O0IIETO
oOpa3oBaHusI

1

Bnanenue cucteMoit XMMHYECKUX 3HAHHUM, KOTOPAsk BKIIOYAET:

1.1

OCHOBOIIOJIArarolue MOHATHS (XUMUYECKUN JIEMEHT, aTOM, U30TOIIbI,
AJIEKTPOHHAsT 00O0JI0YKa aToMa, S-, p-, d-2JIEKTpOHHBIE OpOUTAIH
aTOMOB, OCHOBHOE 1 BO30Y>KJIEHHOE COCTOSIHME aTOMa, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJEKTPOOTPHULATEIBHOCTh, CTENEHb  OKUCJICHMS,
xuMuueckas cBsizb ( O- u T-CBA3b | kpaTHbIE CBSI3U), TUOPUAN3ALIMS
aTOMHBIX OpOuTasiel, KpUCTAITIMYECKasl peleTka, MOJib, MOJIsIpHas
Macca, MOJSPHBIA OO0BEM, MOJISIpHAs KOHLEHTpalusi, pPacTBOPbI
(MCTHUHHBIE, AUCTIEPCHBIE CUCTEMBI), KPUCTAJIIOTUAPATHI, YTIEPOIHbIHI
ckener, (GyHKIMOHAJIbHAs TpyIma, paauKal, U30Mephl, CTPYKTypHas
dopmyna, wuzomepus (CTpyKTypHas, TreoMerpuyeckas (uc-,
TPAaHCU30MEPHUSI), TOMOJOTUYECKUIA PsAZ, TOMOJIOTH, YTJIEBOILOPOJIBI,
KHCIJIOPOJ- U @30TCOJIEpKAINE COETUHEHMS], OMOJIOTMYECKU AKTUBHbIE
BemiecTBa  (YIVIEBOABI, JKUpPBI, O€JIKH), MOHOMEp, MOJUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHMSI, KPEKHHT,
pudOpPMHUHT,  THUMNBl XUMHYECKMX  peakuud  (OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE, 3K30- M JHIAOTEPMUYECKHE, PEAKIIMHM MOHHOTO
oOMEHa, TOMO- W TeTeporeHHble, OOpaTUMble W HEOOpaTHMBbIE),
pacTBOp,  AJIEKTPOJIUTBI,  HEDJEKTPOJUTHI,  AIEKTPOJIUTUYECKAS
JUCCOLMALINS, CTENEHb TUCCOUNALNN, OKACIUTENb, BOCCTAHOBUTEID,
ANEKTPOJU3, CKOPOCTb  XUMHUYECKONM  peakiMu, XUMHUYECKOe
paBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOEHUSI OPTaHHUYECKUX
BemectB A.M. byTiepoBa, Teopus 3JIEKTPOIUTUYECKON AUCCOLMALINH,
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[Tepuonuueckuii 3akon JI.11. MenzaeneeBa, 3aK0OH COXpaHEHHUS MACChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUM S3bIK XUMHUHU, MUPOBO33PEHYECKUE
3HAHMS, JISKAIIUE B OCHOBE MIOHUMAHMS IPUIYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBIICHUM, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUU
BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

IMpCaACTaBICHUA 0 MCXaHHN3Max XUMHWYCCKHUX peaKuHﬁ,
TCPMOINHAMHUYCCKHUX U KHHCTUYCCKHUX  3adKOHOMCPHOCTAX  HX
IMPOTCKaHUA, O XUMHUUYCCKOM PAaBHOBCCUH, TUCIICPCHBIX CUCTEMAX

1.4

(aKkTOIOTHYECKHE CBEJIEHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU H
0e30MacHOM  HWCIIOJIb30BAaHUM  BAXKHEHIIMX  HEOPTraHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY MU MPAKTUYECKOU JESITEIHHOCTH
YeJI0BeKa

1.5

oO1ue HayYHbIe TPUHITUITHl XUMAYECKOTO TIPOU3BO/ICTBA (HA TPUMEPE
MIPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHOJa, MepepadoTKu
HedTH)

CdopMupoBaHHOCTH YMEHUH BBISIBIIATH:

2.1

XapakTepHblE IIPU3HAKM U B3aWMMOCBS3b M3YYCHHBIX IIOHSTHUM,
IPUMEHSATh COOTBETCTBYIOIIUE IOHATHUS IPU ONUCAHUM CTPOCHUS
U CBOMCTB HEOPraHUYECKHMX M OPraHUYECKUX BEHIECTB U HX
MPEBPALLICHUI

2.2

B3aMOCBSI3b XUMUYECKUX 3HAHUN C MOHSATUSIMU U IMpCaACTaBICHUAMU
APYTux nmpcamMmeToB IJIA 0oJIee 0OCO3HAHHOTO TOHMMAaHUS ¥ 00BSICHCHUS
CYIIHOCTHU MAaTCPpHAJIbHOTO CANHCTBA MHPaA

CdopMupoBaHHOCTH YMEHUS UCIIOJIb30BaTh:

3.1

HAaMMCHOBAHHUsA XHUMHWYCCKHUX COCI[I/IHCHI/II\/’I MCKAYHAPOJHOI'0O COr03a
TCOpCTH‘-ICCKOﬁ u HpHKJI&I[HOﬁ XUMUN W TPUBUAJIBHBIC HAa3BAHUA
BCHICCTB, OTHOCAINIMXCA K HU3YYCHHBIM KJIaCCaM OPraHH4YCCKUX
N HCOPIraHN4YCCKUX COG,ZII/IHGHI/Iﬁ

3.2

XUMHUYECKYIO0 CUMBOJIUKY JJIsl COCTaBIEHUS (POPMYJT HEOPTaHUYECKUX
BEILECTB,  MOJIEKYJSIPHBIX U  CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAIICHHBIX U CKEJIETHBIX) (DOPMYJT OPraHU4YEeCKIX BELIECTB

CdopMupoBaHHOCTH YMEHUS KJIACCUDUITUPOBATD:

4.1

HCOPIraHN4YCCKHC BCIICCTBA, CaAMOCTOATCILHO BI)I6I/IpaTI> OCHOBAHU
U KPpUTCPUU TJIA KHaCCI/I(i)I/IKaHI/IH N3Yy4YaCMbIX XUMHUUYCCKUX 00BEKTOB

4.2

OpraHn4cCKuUCc BCHICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBaHUsA
U KPUTCPUUN IJIA KHaCCI/I(l)I/IKaIII/II/I N3Yy4YaCMbIX XUMHUUYCCKUX 00BEKTOB
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4.3

10 Pa3JINYHBIM NpU3HAKAM (YUCILY U COCTABY PEArupyIOIINX BEIECTB,
TEIIOBOMY 3(PQEKTy peakiuu, HU3MEHEHHIO CTENEeHEHl OKHUCIICHHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YUaCTUIO KaTaanu3aTopa)

ChopMUpOBaHHOCT, ~ YMEHHSI  XapaKTEPU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U BO30Y>KJICHHOM COCTOSIHUM ) 1 HOHOB
XUMHYECKUX 3JIeMeHTOB |1 — 4 mepuoaoB Ileproandeckoil CUCTEMbI
JI.11. MeneneeBa v MX BAJIEHTHBIE BO3MOXHOCTH, UCIIOJIb3Y I IIOHATUS
S-, p-, d-2JIEKTPOHHBIE OPOUTAITH, SHEPTreTUUECKHUE YPOBHU

CdopMupoBaHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XHMHYECKUX JJIEMEHTOB U OOpa3yeMbIX UMHU COCIUHEHUM
10 IIEpUOJIaM U TpyIiram

CdopMUpOBaHHOCTh YMEHHS COCTABJISITH YPABHEHHS] XMMHYECKUX
peaklMii U pacKpbhIBaTh UX CYIIHOCTD:

7.1

OKHCINTCIBbHO-BOCCTAHOBUTCJIbHBIX peaKum”I IMoCpCcaACTBOM
COCTAaBJICHUA 3JICKTPOHHOI'O Oamanca PTHX peaKunﬁ

7.2

YPAaBHEHHSI PEAKIMN PA3JIMYHBIX THUIIOB; TOJIHBIE W COKPALICHHBIC
YpaBHEHMUSI pEakluii HOHHOTO OOMEHa, YYWTHIBas YyCJIOBUS,
IIPYA KOTOPBIX 3TU PEAKLIMHU UIYT A0 KOHIIA

7.3

peaknuii TUAPOIN3a, PEaKIid KOMILIEKCOOOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U aTFOMUHUSA)

CdopMupoBaHHOCTHh YMEHUS MOATBEPKAATH:

8.1

Ha KOHKPETHBIX IpHMEpax XapaKTep 3aBHCHUMOCTH PEaKIIMOHHOM
CIIOCOOHOCTH OPTaHMYECKUX COEAMHEHUN OT KpPaTHOCTH M THIA
KOBaJIGHTHOU cBsi3u (O~ m T-CBA3HM)  p3apyMHOTO BIUSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOCHHOCTEH peain3aIiuu
Pa3TUYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKIIUN

8.2

XapaKTCPHbIC XUMHNYCCKHC CBOMCTBA BCUICCTB COOTBCTCTBYIOIIMMU
OKCIICPUMCHTAMHU U 3alIUCAMU ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

CdopMupoBaHHOCTh YMEHUS XapaKTEPU30BaTh COCTAB U BaKHEHUIIIHNE
CBOMCTBa BEILECTB, MNPUHAJICKAIIUX K OINPEACICHHBIM Kilaccam
U TPYyIIaM COEIUWHEHUN (MPOCThIE BEIIECTBA, OKCUbI, TUIPOKCHUIBI,
COJIU; YTJIEBOJOPOIbI, TPOCTHIC YPUPHI, CIUPTHI, (PEHOBI, aTbACTUIBI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHbBIE d(DUPHI, )KUPBI, YTIEBOIDI,
aMUHBI, aMUHOKHCIIOTBI, OCJIKN)

10

CdopMupoBaHHOCTh YMEHHUS MPOBOJUTH PACUYETHl MO XUMUYECKUM
dbopMynamM U ypaBHEHUSM XHMHYECKHX PEAKIMH C WUCIOJIb30BAaHUEM
(bu3HUEeCKNX BEIUYUH:
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10.1

Macchl (00beMa, KOJIMYECTBA BEIIECTBA) IMPOAYKTAa PEAKIUH, E€CIH
OJIHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE pAaCTBOpA C OMNpeIeICHHOM
MacCOBOM [10JIEM pacTBOPEHHOr0 BEIIECTBAa WM J1aHO B U30OBITKE
(Mmeet nmpuMecH)

10.2

MacCOBOM UM 0OBEMHOM JI0JTH, BBIXO0/1a IPOYKTa PEaKIIUU

10.3

TeroBoro 3 dexra peakui

10.4

00BEMHBIX OTHOIIIEHHH Ta30B

10.5

ITO HAXOXJICHHUIO XUMHYECKOMN q)OpMy.]IBI BCHICCTBA

11

Brnanenue cucreMoii 3HaHUN O METOJIaX HAYYHOI'O TTIO3HAHUS SBJICHUN
NPUPOJBI, HCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax W YMEHHUE
NPUMEHATh 3T 3HAHHUS NOPU DKCIECPUMEHTAIBHOM MCCIICIOBAaHUU
BEILECTB U UISI OOBSICHEHUS XUMHUYECKUX SIBJIEHHI, UMEIOIIUX MECTO
B IIPUPOJIE, TPAKTUUECKOMN JAEATEIILHOCTH YEJIOBEKA 1 B MMOBCETHEBHOM
JKU3HU

12

CdopMupoBaHHOCTh yMEHHUS TNPUMEHATH (MCIOJIB30BaTh) 3HAHMS
O COCTaB€ M CBOMCTBax BEUIECTB AJI SKCIEPUMEHTAIbHON POBEPKU
TUIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuuii M MNPOrHO3MPOBAHMS BO3MOYKHOCTEH HMX OCYLIECTBJICHHUS;
CUCTEMHBIC XUMUYECKHE 3HAHUS I OOBSICHEHHS U TIPOTHO3UPOBAHMUS
ABJICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY; JJI MPUHATHUS
IPAMOTHBIX pPEIICHUM MPOOJIeM B CUTYaIUsX, CBSI3aHHBIX C XUMUEH

13

CdopMupoBaHHOCTh YMEHHUSI IUTAHUPOBATH U MPOBOJAUTH XUMUYECKHIMA
AKCIIEPUMEHT (TMOJyYeHHEe U H3yYEeHHE CBOMCTB HEOPTaHWYECKUX
U OpPraHWYECKUX BEIECTB, KAUYECTBEHHBIC PEAKIIMU YIJIEBOJOPOIOB
pa3IMYHBIX KIACCOB W KHUCIOPOJCOAEPXKAIIMX OPraHUuYeCKHX
BEILIECTB, PELICHUE HKCIEPUMEHTAJIbHBIX 3aJad IO PacClO3HABAHUIO
HEOPTraHUYECKUX U OPTaHWYECKUX BEIIECTB) C COOIOICHUEM TTPaBUII
O0e3zomacHOro oOpallleHuss C BellecTBaMd U J1abOpaTOpPHBIM
o0opynoBanueM; (OpMyIUPOBATH LIETU UCCIEIOBAHUS; TPEACTABIIATh
B pas3nu4HOW (opMme pe3yabTaThl SKCICPUMEHTA, aHAJIU3UPOBATH
Y OLICHUBATh UX JOCTOBEPHOCTD

14

CdopMupoBaHHOCTh YMEHHUSI OCYUIECTBISATH Il€JICHANPABICHHBIHI
MOMCK XUMHUYECKON MH(POpMAIINK B Pa3IMYHBIX UCTOYHUKAX (Hay4dHast
1 ydeOHO-HAay4YHas JIUTEpaTypa, CPeIcTBa MaccoBOW HWH(OpMaIuwu,
ceTb IHTEpHET U Apyrue), KPpUTUYECKH aHAIU3UPOBATH XUMUYECKYIO
uH(popmaIuio, nepepadbarbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBHUU
C TIOCTaBJIEHHOW y4eOHOM 3aaueit
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15

ChopmupoBaHHOCTE  yYMEHHUS MPOTHO3UPOBATH, AHAIM3UPOBATH
U OIICHUBATh UH(POPMALIUIO C MO3ULIUNA IKOJIOTUYECKON 0€30MacHOCTH
MTOCJICACTBUM OBITOBOM 1 MPOU3BOJACTBECHHOM JNEATEIILHOCTH YCIIOBEKA,
CBA3aHHOM € mepepaboTKOM BewiecTB; C(HOPMUPOBAHHOCTh YMEHUUN
OCO3HAaBaTh OIACHOCTb BO3JEHCTBHMS HA JKUBBIE OpPraHU3MBbI
ONPENEIICHHBIX BEUIECTB, ITOHMMAsl CMBICI MOKA3aTeNs INPEIeIbHON
JOIMYCTUMON KOHUEHTpalMi, M TOSICHATh Ha MpUMEpax CrIocoObl
YMEHBIICHUS MW MPEAOTBPAILECHUS MX BPEAHOIO BO3JICHUCTBUSA
Ha OPraHU3M Y€JIOBEKa

IlepedeHsb 3j1IeMEHTOB coiep:KaHusA, NpoBepsieMbix Ha EI'D mo xumumn

Kon

[TpoBepsieMblil 3JIEMEHT COAECPKaHUS

1

TGOpCTI/I‘-ICCKI/IG OCHOBBbI XMMHH

1.1

Crpoenne  BemectBa. CoBpemMEHHass  MOJENb  CTPOEHUS  aToMa.
Pacnipenienenue 351eKTPOHOB 10 dHEpreTuueckum ypoBHsaM. Kinaccuduxarus
XUMHUYECKHX 37IEMEHTOB. OCOOEHHOCTH CTPOSHUS DPHEPTETUUECKUX YPOBHEH
aToMOB (s-, p-, d-anmemeHTOB). OCHOBHOE U BO30YXICHHOE COCTOSHUS
aTOMOB. DJIEKTPOHHAsI KOH(UTyparus aToMa. BaneHTHbIE 371eKTPOHBI

1.2

Ilepuonnueckas cucrema xumuueckux isneMmeHTtoB J[.M. Menneneesa.
®uznueckuid cMbici [lepruoanueckoro 3akona /.M. Menneneea. [Ipuunnbl
M 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB JJIEMEHTOB M HX COCIUHEHUU
10 MIEpUOJIaM U rpyIinamM. 3aKOHOMEPHOCTH B UBMEHEHUHU CBONCTB MIPOCTHIX
BEIIECTB, BOAOPOIHBIX COCTUHEHUN, BBICIIUX OKCUAOB U TUIPOKCUIOB

1.3

BaneHTHOCTB. DNEKTpOOTPULIATENBLHOCTh. CTENEHb OKUCIICHHUS

1.4

Bunpr xuMuueckod CBA3M (KOBQJICHTHAsl, HWOHHAs, MeETaJNIMYecKas,
BOJOPOAHAsl) © MEXaHU3Mbl ee oOpa3oBaHUS. MEXMOJIEKYJISIpHbIC
B3aMMOJICHCTBUA. Bemiectsa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTpoeHus. THUIbl KpPUCTAUIMYECKUMX PELIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUIA KPUCTAIUIMYECKON PELIETKH

1.5

Xumuueckas — peakuus.  Knaccudukanmuss ~— XMMHUYECKMX — peakuuid
B HEOPraHMYECKOM M OpPraHWYeCKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl
BEIIECTB

1.6

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTb OT PA3IMYHbIX (DAKTOPOB

1.7

TemnoBbie 3 PeKThl XUMUUECKUX peakiuil. TepMOXUMHUUECKUE YPABHEHHUS

1.8

OOpatumbie peaknuu. XUMHYECKoe paBHOBecue. DakTophl, BIHSIONINE
Ha COCTOsIHME Xumuueckoro pasHosecus. [Ipunuun Jle [larense
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1.9

Onextponutnyeckas nauccouuanus. CuiibHbIE M clla0ble 3JEKTPOJIUTHI.
Cpena BOJIHBIX PacTBOPOB BEIECTB: KHUCJAs, HEUTpalibHAs, IIEJIOYHAS.
Crernienp quccornuanuu. Peakinn noHHOTO 0OMEHa

1.10

['upponus conei. MoHHOE mpou3BeaeHne BOAbl. BOOOpOAHBIN MTOKAa3aTelb
(pH) pacTBOpa

1.11

CrocoObl  BbIpaK€HUsT KOHLEHTpAlUMU PacTBOPOB: MaccoBas JOJsS
pPacTBOPEHHOI'O  BEILIECTBAa, MOJspHAs KOHLEHTpauus. HaceblieHHsie
Y HEHACBIILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. Kpucramioruapatsl

1.12

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  peakuuu.  [loBeneHue — BemiecTs
B Cpe/lax ¢ pa3HbIM 3HadeHueM pH. MeTosbl aneKkTpoHHOro OanaHca

1.13

DIIEKTPOJIU3 PACTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYECKUX COEJTMHEHUI. Homenxkmnarypa
HEOPraHUYECKUX BEIIECTB

2.2

XHUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HATPHM, Kalvid, KalabLUW,
MarHui, aJlfOMUHUAM, [IUHK, XPOM, KeJIe30, MeJlb) U UX coequHenuil. O0mme
CIIOCOOBI MOTYYEHHUSI METaJIOB

23

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAJJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdhopa, yriaepoga U KpeMHHS) M UX COCAMHEHUU (OKCHUJIOB,
KHCJIOPOJICOJIEpKAIIMX KUCIIOT, BOJOPOIHBIX COSTUHECHUM)

24

['enetnueckas CBA3b HCOPIraHNM4YCCKHUX BCIICCTB, MPpUHAJICIKAIIINX
K pa3JIMIHbIM KJIaCCaM

2.5

HI[GHTI/I(bI/IKaHI/IH HCOPTaHUYCCKUX COGHHHGHHfI. KauecTBeHHBIC pCaKkunun
Ha HCOPraHU4YCCKNEC BCUICCTBA 1 MOHBI

OCHOBBI OPraHUYECKOM XUMUU

3.1

OCHOBHBIE TMOJOXKEHUS TEOPUH XUMHUYECKOTO CTPOEHHUS OpPraHUYECKHUX
coenuHenui A.M. DbytimepoBa. VYrineponHbld CKEJET OpPraHUYECKOU
MOJIEKYJIbl. KpaTHOCTh XMMHUUYECKOU CBs3n, O u T-CBSI3U  gp3. gp- sp-
rudbpuan3au  opOuTageld aTroMoB yriepojaa. 3aBUCUMOCTh CBOWCTB
BEIIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYJI. ['oMomoru. I omosornueckuia
psan. M3omepust u u3oMephl

3.2

[lonsitue o QyHKIMOHANBHOM Tpynme. OpueHTaluoHHbIE A()QPEKTHI
3aMECTUTEIIEN

33

[IpencraBnenue o kaaccupukau opraundyeckux Bemiects. HomeHknarypa
OpraHUYECKUX COCJIMHEHUH (CHUCTeMaThuyecKkas) U TpUBHUAJbHbIC HA3BaHUS
BAKHEUIIINX MPEJICTABUTEIEN KIACCOB OPraHMUYECKUX BEIIECTB
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34

CBoOOHOpaAMKAIBHBIA W HOHHBIA MeXaHu3Mbl peakuuu. [lonsTue
o Hyksieoduie u snexkrpoduie. [Ipasmno Mapkosaukosa. [IpaBuso 3aiitieBa

3.5

AJIKaHBL. XUMHAYECKHE CBOWMCTBA  QJIKAHOB: raJIor€HUPOBAHUE,
JIETUJIPUPOBAHUE, TEPMHUYECKOE PpA3J0KEHHUE, KPEKUHI, H30MEpHU3allus,
ropeane. Ilomyuenune ankanoB. Ilukmoankanel. Croenuduka CBOWCTB
IUKJIO0AJTKAHOB C MajJblM pa3MepoM LMKIA. Peakuun npucoeIuHEHUs U
pPaIUKAIBHOTO 3aMEIICHUS

3.6

AJIKEHEI. XHUMHUYECKHE CBOICTBA: peakunu MPUCOECTUHEHU S
(ramoreHupoBaHue, TUAPUPOBAHUE, THAPOTAIOTCHUPOBAHUE, THApATAIINS),
TOPEHHMSI, OKUCIICHHS U IojauMepu3aiin. [IpoMbIIeHHbBIE U Ta00paTOpHEIS
CIIOCOOBI TTOJTYUYEHHUSI AIKEHOB

3.7

AnkaaueHbl. XMMHUYECKUE CBOMCTBA aJIKaIUEHOB: PEAKIIMU TPUCOEANHEHUS
(rumpupoBaHUe, TaJOTEHUPOBAHKME), TOPEHHS W  TOJUMEpPHU3AIUU.
[Tony4yeHue ankaanueHOB

3.8

AJIKWHBI. XuMuyeckue CBOMCTBA: peaxKuuun MIPUCOEIMHEHUS
(raJlIoreHMpOBaHKUE, THUAPUPOBAHME, THUApATALMsS, THIPOTATIOTCHUPOBAHUE)
KaK CIOCO0 TOJIydeHHUs] TMOJUMEPOB M JPYTHUX TMOJIE3HBIX MPOIYKTOB.
Peakiuu 3aMCIICHUS. ['openne aleTUJICHA KakK HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUISI CBAPKA M PE3KM METAJUIOB.
[IpumeHeHue aneTuieHa

3.9

Apenpl. XHUMHUYECKHE CBOWCTBAa OE€H30JIa: pPEaKIUH AIEKTPOPUIBHOTO
3aMeIleHus, MPUCOoeANHEHUs (TUIPUPOBAaHKE, rajJoreHupoBanue). Peakius
ropeausi. OCOOCHHOCTHM XHMMHUYECKMX CBOWCTB Tojiyosa. [lomyuenue
oenszonia. OCOOEHHOCTH XMMUYECKHX CBOMCTB ctuposa. [lomumepusanus
ctupona. CnocoObl  MOMyYeHHWS W NPUMEHEHHE  apOMAaTHYECKHUX
YTJIEBOJIOPOIOB

3.10

Couprel. IIpenenbHple OJHOATOMHBIE CHOUPTHL. XHMHUYECKHE CBOMCTBA:
B3aMMOJIEMCTBHE C HATpUEM KakK CHOCOO YCTAHOBJICHHUS HAJIWYUS
TUAPOKCOTPYIIbI, C TaJOr€HOBOAOPOJAMH KaK CHOCO0 MOJy4YeHHUs
pacTBOpHUTEINICH, BHYTPU- U MEXKMOJEKYIspHas aeruaparauus. Peaxuus
ropeaus. [lomyuenue sTaHona: peakuss OpOXKEHHs TIIIOKO3bI, THApPATAIUS
ATUJIEHA. OTWICHIJIUKOIb W TJIMUEPUH KaK NPEACTABUTENN IPEIEIbHBIX
MHOI'OAaTOMHBIX CIIMPTOB

3.11

®enon. Xumuyeckue cBoMCTBa (heHona (peakuuu ¢ HaTpUeM, THAPOKCUIOM
HaTpus, Opomom). [Tomyduenue penona

3.12

AnpIeruaesl. XUMUYECKUE CBOMCTBA MPENEIbHBIX aJIbLAETUI0B:
TUAPUPOBAHUE; KAYECTBEHHBIE pEaKIMU Ha KapOOHWIbHYIO TpPYIIILY
(peakmusi «cepeOpsSHOTO 3epKajiay, B3aMMOJICUCTBHE C THAPOKCHUIOM
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Menu (II). Tlomyyenue npeAenbHBIX aldbIACTHAOB: OKHUCJIEHUE CIUPTOB,
TUApaTaIyA alleTHICHA. ATIETOH KaK MPeICTaBUTENb KeTOHOB. OCOOCHHOCTH
pEaKUNK OKUCIICHUS AlleTOHA

3.13

KapOoHoBbIe KHCII0ThI. XUMUYECKUE CBOMCTBA MPEIETbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XUMHUYECKHX CBOWCTB MYpPaBbHHOM
KUCIOTHL. [lomydenne mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAaHOB, AJIKEHOB, EPBUYHBIX CIIUPTOB, albJAETUI0B. Briciiue
npeeIbHbIC U HENPeAeIbHbIE KApOOHOBBIC KUCIIOTHI

3.14

Cnoxunbie 3¢upbl U xupbl. CHocoObl MOTYYEHHUS CIOXKHBIX 3(OUPOB.
OOpatumocTs peakuuu 3Tepudukanuu. [IpruMeHeHHne CIOXKHBIX 3(QUPOB
B NMILEBOM M NapProMepHON NPOMBINUIEHHOCTH. JKHpbBI KakK CIIOKHBIE
3(¢UpbI MIHLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA
YKUPOB: TUAPUPOBAHUE, OKUCICHHE. [ MIpOIN3, NI OMBUICHHE, KUPOB KaK
croco0 MPOMBIIIIIEHHOTO TOJYUYEHHUs COJEeH BBICIIMX KapOOHOBBIX KHCIIOT.
MpbI14 Kak oM BBICHIMX KAPOOHOBBIX KHUCIIOT

3.15

XUMHUYECKHE CBOWCTBA TIJIOKO3bl: PEAKUUU C YYaCTHEM CHUPTOBBIX
Y aJbJETUIHOM TPYII U MOJIOYHOKHCIIOE Opoxkenue. [I[puMeHeHue riatoKko3bl,
€€ 3HAYeHHE B JKU3HEAEITEIIbHOCTH OpranusMa. J(ucaxapuabl: caxaposa,
MajbTO3a. BoccraHaBinuBaroniye W HEBOCCTAHABIIMBAIOIIUE JUCAXAPUIBI.
[I'uaponus mucaxapuaoB. Ilomucaxapuael: kpaxman, rukoreH. CTpoeHue
MaKpOMOJIEKYJI Kpaxmaia, IIIMKOTeHa U 1eJlTo103bl. dusnyeckue cBoMCTBa
KpaxMajia U LeJUTI0JI03bl. XUMUYECKHE CBOWCTBA KpaxMmalla: THJIPOJIN3,
KAUECTBEHHAs] pEeaklMs C HOJAOM. XHUMHUYECKHE CBOMCTBA LEJUIIOJIO3bI:
TUIPOJIU3, TIOJydeHHe >(PUpPOB 1eiTo03bl. [loHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alleTaTHBIN HIEJIK)

3.16

AmuHbl. AMHHBI KaK OpPraHMYE€CKHME OCHOBAHUS: PEAKUMH C BOJIOM,
KHCJIOTaMH, peaKys rOpeHusl. AHWIMH KaK IPEeJACTaBUTENIb apOMaTUUECKUX
aMUHOB. XMMHUYECKHE CBOMCTBA aHWIMHA: B3aMMOJIEHICTBHE C KHCJIOTaMH,
OpomHOU BOjOW, oOkucieHue. [lomydeHne amMWHOB aTKUIMPOBAHUEM
aMMMaKa U BOCCTAaHOBJICHUEM HUTPOIIPOU3BOIHBIX YTIIEBOIOPOIOB

3.17

AMUWHOKUCIIOTHI U O€IKU. AMUHOKHUCIOTHI Kak aM(OTEpHbIE OPraHUYECKUE
coenuHeHus. OCHOBHbIE aMUHOKUCIIOTHI, 00pasytroiire 0enku. XuMUIeCKue
CBOMCTBa O€JIKOB: THAPOJW3, JCHATypallMs, KauyeCTBEHHbIC (I[BETHHIC)
peakuuu Ha OeJKu

3.18

CtpoeHue M CTPyKTypa MHOJMMEPOB. 3aBUCUMOCTH CBOMCTB MOJHUMEPOB
OT CTPOEHHUS MOJIEKYL. OcHoBHbIE CIIOCOOBI MTOJTy4YEHUS
BBICOKOMOJIEKYJISIDHBIX ~ COCAWHEHUW:  PEaKUMh  NOJUMMEpPU3ALUNU U
noyiukoHieHcanuu. Knaccudukaius BojgokoH
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3.19

Nnentundukanus OpraHUYECKUX COECIMHEHMM. Pemenne
HKCHEPUMEHTAJIBHBIX 3a/1a4 HA PACIIO3HABAHNE OPTAHUYECKHUX BEILIECTB

3.20

['eneTnueckas cBI3b MCKIY KiIaCCaMU OPraHUYCCKHX COGI[I/IHGHI/Iﬁ

XUMUS U )KU3HD

4.1

Xumus B ToBceAHEBHOM ku3Hu. [IpaBuna 6e30omacHoO pabOTHI C €IKUMH,
TrOPIOYMMU U TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMU OBITOBON XUMUU

4.2

XuMus U 310pOBbe. XUMHUA B MEAULMHE. XUMHUA U CEIIbCKOE XO3SMCTBO.
XUMHST B TNPOMBIIUICHHOCTA. XHUMHS W DHEPreTUKA: IPUPOIHBIN
Y TIOTYTHBIN HE(TSHOMN Ta3bl, UX COCTaB M Mcmnoiib3oBaHue. CoctaB HeDTH
U ee nepepadboTKa (MPUPOIHBIE HICTOYHUKH YTIIEBOIOPOIOB)

4.3

XUMHS U SKOJIOTHA. XUMHUUYECKOE 3arpsi3HEHHE OKPY>KAroIIell cpelibl U ero
nocnenctus. OxpaHa rujipocepsl, TOUBbI, aTMOC(EpPDI, (0Pl U PayHbI
OT XUMUUECKOTO 3arpsisHeHus. [Ipobiiema 0TX0A0B U MOOOYHBIX POTYKTOB.
AJIbTEepHATUBHBIE UCTOYHUKH SHEPTUU

4.4

OOmme TpeACTaBICHUST O TMPOMBIIUICHHBIX —CMOCO0ax  MOJy4YeHUs
XUMHUYECKUX BellecTB (Ha NpUMEpe MPOU3BOACTBA aMMHakKa, CEpPHOU
KUCIOThI). YepHas u 1BeTHas MeTaunyprusa. CTEKJIO U CHJIMKATHas
MPOMBINUICHHOCTh.  [IpombIniuieHHass opranuueckas xumus. Ceipbe
JUJIsl OpPTaHUYECKOM TPOMBIIIIJIEHHOCTH

Tunel pacyeTHbIX 3a1a4

5.1

Pacuetnl Mmacchl BCIICCTBA NJIN o0beMa ra3oB I10 N3BCCTHOMY KOJIHMYCCTBY
BCIICCTBA, MaCCC UJIN O6’b€My OJHOI'0 U3 YYaCTBYIOIIMX B PCAKIIMKU BCHICCTB

52

PacueTst TeruioBoro 3¢ ekTa peakiuu

53

PacueTsl 00beMHBIX OTHOIIIEHUH Ta30B MPU XUMHUECKUX PEAKITUSIX

54

PacueTsr Macchl (00beMa, KOTHMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH
OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5

PacueTsl MaccoBoi WM OOBEMHOW JOJIM BBIXOJA MPOAYKTA pPEaKIUU
OT TEOPETUYECKH BO3MOKHOIO

5.6

PacueTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTa PEaKIUu, €Clu
OJIHO M3 BEILECTB JAaHO B BUJE PACTBOpPA C ONpPEACICHHON MaccOBOM AoJei
PacTBOPEHHOIO BEIIECTBA

5.7

PacueTsl ¢ HCHONIB30BAaHMEM MOHSITHH «MacCcoBas a0Je», «MOJIIPpHAasA
KOHIOCHTPAIUs», KPAaCTBOPUMOCTL»

5.8

Haxoxnenue MonexysisipHOd (OpMyJibl OPraHMYEeCKOro BELIECTBA IO €ro
IJIOTHOCTH W MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUMX B €ro COCTaB,
WM 110 TPOJyKTaM CropaHus
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