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Pabouass nporpamma
10 XUMHH
8-9 kiaccnl
(ba30BbIi YPOBEHbD)



1 .Jl.1anupyemMble pe3yJIbTATHI OCBOEHHUSI Y4eOHOI0 mMpeAMeTa - XHMHUH

[Tporpamma Kypca XMMHHU TIOCTPOEHA HA OCHOBE KOHIIEHTPHUYECKOTO mojaxoaa. OcCoOeHHOCTh ee
COCTOUT B TOM, YTOOBI COXPAHUTh MPUCYILUI CpeiHeH 1IKOIe BEICOKUI TEOpEeTHYEeCKH ypOBEHb
u caenatb OOydeHHE MaKCHUMaJbHO pPAa3BUBAIOLIUM. OJTO JIOCTUTAeTCs IYyTEM BbIUJICHEHUS
YKPYIIHEHHOW JHUJAKTUYECKOM E€IVHMIBI, B POJM KOTOPOH BBICTYNACT OCHOBOIIOJATAOLIEe
MOHATHE «XUMUYECKHH 3JIEeMEHT» U (DOPMBI €r0 CyIecTBOBaHHUS (CBOOOHbBIE aTOMBI, TPOCTHIE U
CIIOJKHBIE BEIIECTBA), CJIEAOBaHUSA CTPOrO JIOrMKE MNPHHLMIIOB pPAa3BHBAIOLIETO OOy4eHHUs,
MOJIOKEHHBIX B OCHOBY KOHCTPYHWPOBaHHUSI TPOTPAMMBI, U OCBOOOXIEHHS €€ OT H30bITKa
KOHKPETHOI'0 MaTrepuaa.

Becb Teoperuueckuil mMarepuan Kypca XUMHH JUIsl OCHOBHOW HIKOJBI paccMaTpUBaeTCs Ha
MEPBOM TOAYy OOYyUEHHMsI, 4YTO TO3BOJSIET ydanuMmcs Oojieeé OCO3HAaHHO M TIYOOKO H3YYHUTh
(dakTHyecKuil MaTepuan — XUMHIO JJIEMEHTOB M HMX coenuHeHuil. Hapsamy c sTuM Takoe
MOCTPOEHHE TMPOTpaMMBbl JIaeT  BO3MOXKHOCTH pa3BUBATh IOJTyYEHHBIE IEPBOHAYAIBHO
TEOpEeTUUECKHUE CBe/IeHUsI Ha OoraToM (haKTHUECKOM MaTepHalie XMMHUHU dJIeMEHTOB. B pesynbraTe
BBIUTPBIBAIOT 00€ COCTABIISAIONINE Kypca: U TeOpHsi, U (DaKThI.

[IporpaMmmMa mocTpoeHa C y4eTOM peai3allii MEXIPEAMETHBIX CBA3eH ¢ KypcoM (u3uku 7
KJIacca, T M3y4aloTCsi OCHOBHBIE CBEJICHUS O CTPOCHHUU MOJIEKYIl M aTOMOB, M OHOJIOTUU
6 — 9 kJaccoB, TJie JaeTcsi 3HAKOMCTBO C XMMHUYECKON OpraHM3alMei KIETKU W MpoleccaMu
oOMeHa BEIeCTB.

[IporpamMMma, mnpenHa3HadeHHas IJi KaXJI0T0 M3 KIACCOB OCHOBHOM IIKOJIBI, paccuuTaHa Ha 68
4acoB: 2 Jaca ((heaepasbHbI KOMIIOHEHT) B HEAETIO B K&KIOM KJlacce.

BbinycKHMK HAy4YUTCH:

® XapakTepu3OoBaTb OCHOBHBIE  METOJbl TO3HAHUs: HAONIOAEHHE, HU3MEepeHHe,
JKCIIEPUMEHT;

® ONUChIBaTh CBOWMCTBAa TBEPAbIX, >KUJIKHUX, Ia3000pa3HbIX BEIIECTB, BBIICAS HX
CYLIECTBEHHBIE ITPU3HAKY;

® packpblBaThb CMBICI OCHOBHBIX XMMHMYECKHUX IIOHATHHA «aTOM», «MOJIEKYId»,
«XUMHUYECKUM DJIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAJICHTHOCTHY,
«XUMHUYECKasl peaKLXs», UCIIONb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® packpbIBaTb CMBICI 3aKOHOB COXpPAHEHUs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOU TEOPHH;

® pasnuyaTh XMMUYECKHE U (PU3UUECKUE SBICHUS;

® Ha3bIBATh XUMUYECKUE DIIEMEHTHI;

® OIpEIENsATh COCTAB BELUIECTB M0 UX (popMymaM;

® OmIpelneATh BAJICHTHOCTh aTOMA JJIEMEHTA B COCIUHEHUSX;

® ONIpPEIEATh TUIl XMMUYECKUX PEAKLIUN;

® Ha3bpIBaTh [IPU3HAKU U YCJIOBHS NIPOTEKAHUS XUMHUYECKUX PEaKIIM;

® BBIIBJIITH NPU3HAKH, CBUACTCIBCTBYIOIIHUE O MPOTCKAaHUH XUMHYECKON p€akuuu 1npu

BBIINTOJTHECHUHN XUMHNYCCKOI'O OIIbITA,



® COCTaBIATH (POPMYIBI OMHAPHBIX COCTMHEHU;

® COCTaBJISATh YPaBHEHUS] XUMUYECKUX PEAKIINN;

® cobmonaTe npaBuiIa 6e30nacHoi paboThl PH MPOBEIEHUH OIBITOB;

® [10JIb30BaThCs JIAOOPATOPHBIM 000PYIOBAaHUEM U MOCYJION;

® BBHIUHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

® BBIYHCIATH MACCOBYIO JIOJTIO XMMHYECKOT0 JIeMEHTa 1o (hopMyIie COSTUHEHHUS;

® BBIYHCIATH KOJMYECTBO, 00bEM WJIM Maccy BELIECTBA 10 KOIUYECTBY, 00bEMY, Macce
pEeareHToB UK NMPOAYKTOB PEAKLIUY;

® XapakTepu3oBaTh (U3NUYECKHE U XUMUYECKHUE CBOMCTBA MPOCTHIX BELIECTB: KHCIOPOAA
1 BOJIOPOJIA;

® [I0JIy4aTh, COOMpATh KUCIOPO M BOIOPOT;

® Ppacro3HaBaTh ONBITHBIM ITyTE€M Ia3000pa3HbIe BEIIECTBA: KUCIOPOI, BOIOPO;

® packphIBaTh CMBICI 3aKOHa ABOrajpo;

® pPACKpBIBaTh CMBICI NOHATUHN «TEMIOBON 3PPEKT peakumn», «MOJIIPHBIA 00bEM»;

® XapakTepu3oBaTh (PU3NUYECKHE U XUMHUECKHUE CBOMCTBA BOJIBL;

® PpacKpbIBaTh CMBICI OHATHUS «PACTBOPY;

® BBHIUKCISTH MACCOBYIO JIOJIO PACTBOPEHHOT'O BEILLIECTBA B PACTBOPE;

® [IPUTOTOBJISATH PACTBOPSHI C ONPEICIICHHON MaCcCOBOM JI0JIEM pacTBOPEHHOIO BEILIECTBA;

® Ha3bIBaTh COEJMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

® XapakTepu3oBaThb (U3MUECKHME M XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIEeCTB: OKCUIOB, KUCIIOT, OCHOBAaHUH, COJIEH;

® omnpeaensaTh NPUHAIICKHOCTh BEUIECTB K ONPEACICHHOMY KJIacCy COeAMHEHU;

® COCTaBIATH (POPMYJIbI HEOPIrAHUYECKUX COECIMHEHUN N3YUYE€HHBIX KIIACCOB;

L4 MNPpOBOAUTH OMBITHI, MOATBCPKAAOMUC XUMHUYCCKUC CBOIiCTBa N3YyYCHHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB;

L4 paciio3HaBaTh OIBLITHBIM ITYTEM PACTBOPBI KMCIIOT U H.[CJ'IOLIef/'I 110 UIBMCHCHUTIO OKpPAaCKH1
HHIUKATOPA;

L4 XapaKTEepUu30BaTb B3aUMOCBA3b MEXKAY KiIaCCaMU HECOPTraHUICCKUX COGJII/IHGHHP'I;

® packpsiBaTh cMbIch [lepuoanueckoro 3akona .M. Menneneena;

® OOBSICHITh (U3UYECKUNA CMBICT aTOMHOTO (TOPSAKOBOTO) HOMEpa XUMHYECKOrO
3JIEeMEHTa, HOMEPOB I'PYIIIbI U Ieproaa B nepuoanueckoi cucreme .M. Menneneena;

® OOBACHATH 3aKOHOMCPHOCTH H3MCHCHHA CTPOCHHUSA AaTOMOB, CBOMCTB DJIEMEHTOB B

npeaciax MaJiblX INCPUOAO0B U ITIaBHBIX IMOATPYIIIL;



® XapaKTepu30BaThb XMMHUYECKHE 3JIEMEHTHI (OT BOIOpOJA /0 KalblMsl) HA OCHOBE HX
noJyioxkeHust B nepuoauueckoit cucreme .M. Menneneea u ocoOeHHOCTEH CTPOSHUS UX aTOMOB;

® COCTaBIIAATh CXEMBI CTPOCHMS aTOMOB NEPBBIX 20 3JIEMEHTOB NEPUOANYECKON CUCTEMBI
J.1. Menneneena;

® DPACKpBIBaTh CMBICII IOHATUMN: «XUMHUYECKAs CBS3bY», «IJIEKTPOOTPULIATEILHOCTDY;

® XapakTepu3oBaTh  3aBHCUMOCTb  (PM3MUECKHX  CBOWCTB  BEIIECTB OT  THIMA
KPUCTAJLINYECKON PELIETKHY;

® ONpenensaTh BUJ XUMUYECKOHN CBSI3U B HEOPTAHUYECKUX COECAMHEHUSX;

® 1300paXkaTh CXEMbl CTPOCHMs MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX Pa3HbIMU BHJIAMU
XMMHYECKHX CBA3CH;

® DACKpBIBaTb CMBICI IIOHATHH «HOH», «KaTHOH», «AHHOH», <«OJICKTPOJIUTHDY,
«HEINIEKTPOJIUTBI», «IIEKTPOIUTHYECKAs ITUCCOLUALUA», «OKUCIUTEND), «CTENEHb OKHCICHU
«BOCCTAHOBUTEIIbY», OKUCIIEHUE, BOCCTAHOBIICHUEY;

® ONpCAC/IATh CTCIICHb OKUCIICHUA aTOMa 3JICMCHTA B COCAMHCHUH,
® pacCKpbIBaTb CMBICII TCOPHUH BHCKTpOHHTquCKOﬁ AUCCOMallnu,
® COCTaBJIAATH YPABHCHUSA SHGKTpOHPITI/I‘IeCKOﬁ AucCconrualm KucCJioT, menoqeﬁ, COJ'ICfI;

® OOBACHATH CYIIHOCTh TpOIECCa 3JICKTPOIUTUYCCKON TUCCOIMALMU M PEeaKIHid
HOHHOTO OOMEHa;

® COCTaBJISATH IMOJIHBIE U COKPAIIICHHBIC HOHHBIC YPAaBHEHUS PEaklui OOMEHa;

® omnpenensaTh BO3SMOKHOCTh IPOTEKAHUSI pEeaKIii MIOHHOTO OOMEHa;

® [POBOJAUTH PEAKLUH, MOATBEPKAAOIINE KAYECTBEHHBI COCTAB Pa3JIMYHBIX BEILIECTB;
® OMpeaensaTh OKUCIUTENb U BOCCTAHOBUTEIID;

® COCTaBJSATh YPABHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIUN;

® Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEaKIIHH;

¢ KIacCH(PUIMPOBATh XUMHUECKHE PEAKIIMU MO PA3IMYHBIM MIPU3HAKAM;

® XapaKTepu30BaTh B3aUMOCBS3b MEXIy COCTaBOM, CTPOCHHEM H CBOWCTBAMHU
HEMETAJIIOB,;

® [POBOJAUTH OIBITHI MO TMOJYYCHHIO, COOUPAHUIO U M3YYCHUIO XUMHYECKUX CBOWCTB
ra3000pa3HbBIX BEIIECTB: YIJICKUCIOrO T'a3a, aMMHaKa,;

® DpACIO3HABaTh OIMBITHBIM ITyTEM Ta3000pa3HbIC BEIIECTBA: YIJICKHUCIIBIN Ta3 U aMMHUAK;

® XapaKTepH30BaTh B3aHMOCBSA3b MEXKIY COCTaBOM, CTPOCHHEM M CBONCTBaMH
METaJIJIOB;

® Ha3bpIBAaThb OPraHUYCCKHEC BCIICCTBA IIO0 HX (bOpMy.]'ICZ MCTaH, 3TaH, 3TUJICH, MCTAHOIJI,



3TaHON, TJHUIEPUH, YKCyCHas KHCIOTa, aMUHOYKCYCHas KHUCJIOTa, CTE€apUHOBas KHCJIOTa,
OJIEMHOBAsl KMCIIOTA, [IIIOK034;

® OLECHUBATh BIMSHUE XMMUYECKOTO 3arps3HEHUs OKPYKAroLIeHd cpelpl HAa OpraHu3M
YEJI0BEKa;

® T'PaMOTHO OOpaIIaTHCA C BEIIECTBAMH B TOBCEAHEBHOM KH3HU

® ompenensaTh BO3MOXKHOCTh TNPOTEKAHHMS pPEaKIHMi HEKOTOPBIX MpeICcTaBUTENEH
OpPraHUYECKUX BEIIECTB C KHUCIOPOJOM, BOJOPOJIOM, METAIIJIAMH, OCHOBAHUSIMHU, TaJIOTEHAMH.

BbinyCKHHMK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

® BBIABUTATH U MMPOBEPATH OKCHCPUMCHTAJIIBHO THUIIOTE3bI O XHUMHYCCKHUX CBOMCTBaxX
BEIIIECTB HA OCHOBE MX COCTaBa M CTPOSHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIIUH,
0 XapakTepe U MPOAYKTaX Pa3IUYHbIX XUMHUECKHX PEeaKIHii;

® XapaKTepu30BaTh BEIECTBA MO COCTaBy, CTPOEHUIO U CBOMCTBaM, YCTaHaBIMBAaTbH
MIPUYHUHHO-CJIE/ICTBEHHBIE CBA3HM MEXKAY JAHHBIMHU XapaKTePUCTHUKAMH BEIIECTBa;

® COCTaBJISITH MOJICKYJIAPHBIC U IMOJIHBIC MOHHBIC YPABHCHUA MO COKpPAIICHHBIM MOHHBIM
YPaBHEHUSM;

L4 IMPOrHO3UpPOBATH CIIOCOOHOCTh BCIIICCTBA IMPOSABJIATH OKHCJIINTCJIBHBIC 1501048
BOCCTaHOBHUTEIbHEIE CBOMCTBA C YUeTOM CTEIICHEH OKHCICHUS 3JICMCHTOB, BXOIAJAIIUX B €TI0
COCTaB;

® COCTaBISATh  YPaBHEHHS  pEaKIMil, COOTBETCTBYIOIIUX  MOCIEIOBATEILHOCTH
MpeBpalIeHU HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

® BBHIIBUTaTh M MPOBEPATH SKCIEPUMEHTAIBLHO TUIIOTE3bl O PE3YyNbTaTax BO3ICHCTBHS
pa3anuHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUECKON peaklnu;

® WCHOJIb30BAaTh HpI/IO6p€TCHHI>IC SHAaHUA OJId SKOJIOTUYCCKH I'PaMOTHOI'O IMOBCIACHUA B
OKpYKaroUIEN Cpeae;

® WCIOJIb30BAaTh HpI/IO6peTCHHI>Ie KIIFOUCBBIC KOMIICTCHIUHN IIPU BBINOJITHCHHUU MPOCKTOB
U y4eOHO-MCCIEeOBATENbCKUX 3aJad [0 HW3YyYEHHIO CBOMCTB, CIIOCOOOB TMONYYEHUS U
pacro3HaBaHMsI BEIIECTB;

® 00BEKTHBHO OIICHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIIeCccax;

® KPUTUYECKH OTHOCUTHCS K TICEBJOHAYYHOM HWH(MOpPMAIMK, HEI00pPOCOBECTHOM
peKsaMe B CpesicTBaX MacCcoBOW MH(pOpMaIuy;

® O0CO3HAaBaTh 3HAUYECHHWE TEOPETUYECKUX 3HAHUM MO XUMHHU IS T[PAKTHYECKOM
JeSITeNbHOCTH YEIOBEKa;

® co3maBaTh MOJAEIM U CXEMbl s peuleHus Y4eOHBIX ¢ MO3HABaTeIbHBIX
3a]1a4;[TOHMUMATh HEOOXOIUMOCTh COOMIOICHUS TIPEANMCAHMIA, TIPEATIaraeéMbIX B HHCTPYKIUSAX IO

UCTIOJIb30BaHMIO JICKAPCTB, CPEACTB OBITOBOM XUMHHU U JIP.



2. Conep:kaHnue y4eOHOro mpeaMera - XUMHSA

OcHOBHOE coO/iep)KaHHE Kypca XHMHUH 8 Kjlacca COCTaBIISIOT CBEACHUS O XHMHUYECKOM
aneMeHTe U (opMax €ro CymecTBOBAHUS — aTOMax, M30TOMAaX, MOHAX, MPOCTHIX BEIMIECTBAX H
BRKHEHIIINX COCIUHECHUSAX dJIeMEHTa (OKCHUIAaX M JPYruX OWMHAPHBIX COCTUHEHUSX, KUCIIOTAaX,
OCHOBaHUSX U COJISIX), O CTPOGHWU BeHIeCTBa (TUMOJOTHMHM XUMHYECKHX CBsI3ed M BHIAX
KPUCTANTMYECKUX PEIICTOK), HEKOTOPBIX 3aKOHOMEPHOCTSAX TPOTEKAaHWs peakuid W HX
KJIacCU(UKAIUH.

B conepxanum kypca 9 kiacca BHayajie OOOOIICHHO PACKpPBITBHI CBEIACHUS O CBOMCTBAx
KJIACCOB BEIECTB - METAUIOB M HEMETa/IOB, a 3aTeéM IOJPOOHO OCBEIIEHBI CBOWCTBA
IIEJIOYHBIX M IICJIOYHO-3€MEIbHBIX METAJUIOB M TalloreHoB. Hapsyy ¢ 3TuM B Kypce
PaCKpBIBAIOTCS TaKXKE U CBOWMCTBA OTACIHHBIX BAXKHBIX B HAPOTHOXO3SWCTBEHHOM OTHOIICHUHU
BEIIECTB. 3aKaHYMBACTCS KypC KPATKUM 3HAKOMCTBOM C OpPraHUYECKHMMHU COCIUHCHUSMH, B
OCHOBE OTOOpa KOTOPBIX JIGKHUT WAES TEHETHYECKOTO Pa3BUTHsS OPTaHMYECKHUX BEHIECTB OT
YTJIEBOJIOPOAOB /10 OMOTMIOIMMEPOB (OEITKOB U YIJIEBOIOB).

8 ki1ace
(2 4 B HEpemt0; Bcero 68 u)

Bgenenue (5 )

XuMus — HayKa O BEUIECTBAX, UX CBOMCTBAX U MPEBPALLICHUSX.

[TonsiTue 0 XUMHUYECKOM 3JIeMEHTe U (opMax ero CyllecTBOBAaHHUSA: CBOOOJIHBIX aToMax,
IIPOCTBIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamenne BemiecTB. OTIUYHE XUMHYECKUX PEaKIMid OT (PU3MYECKHUX siBICHHM. Poib
XVMHWH B KU3HU YelIoBeKa. XeMOopuius 1 XeMo(hoOus.

Kparkue cBeneHuss M3 MCTOpUM BO3HUKHOBEHUs W pa3BuTus xumuu. llepuon anxumum.
[Monsitue o ¢uiocopckom kamHe. Xumus B XY1 B. PasButme xumuu Ha Pycu. Ponb
OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHUYECKOH HayKu — pabotel M.B. JlomonocoBa, A.M.
bytneposa, JI.11. Menaeneesa.

XUMHUYECKasi CUMBOJIMKA. 3HAKM XUMHUYECKUX 3JIEMEHTOB U IPOUCXOKICHUE MX HA3BAHMM.
OTHocuTeNnbHAsE aTOMHAasi U MOJIEKYJsIpHas Maccel. Pacuer MaccoBoil JOIM 3JEMEHTOB 110
XUMHUYECKOH (popmyrie BeliecTna.

IIepuonnyeckas cucreMa XuMHYECKUX 1eMeHTOB [[.M. MeHneneeBa, ee CTpyKTypa: Majble U
OoJblIne MepUobl, TPYMIbl U MOArPYIIH (I71aBHast U nmobouHas). [lepuoauueckas cuctema Kak
CIPaBOYHOE ITOCOOME IS MOTYUYCHUS CBEICHUN O XMMUYECKUX HJIEMEHTaX.

Pacyernbie 3axaun. 1. HaxoxxneHue OTHOCUTENIBHON MOJIEKYISIPHON MAcChl BELIECTBA IO €T0
XUMUYECKoi (opmyrie. 2. BrruucieHrne MacCoBOM TOIM XMMHUYECKOTO AJIEMEHTA B BEIIECTBE 110
ero ¢popmyie.

Tema 1
ATOMBI XUMHYECKHX 3J1eMeHTOB (84)

ATOoMBI Kak (opMa CYIIECTBOBAHUS XUMHUUYECKUX 3IeMEHTOB. OCHOBHBIC CBEICHHUS O
CTPOEHUHU aTOMOB. Jloka3aTesbcTBa CIOXKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopra.
[InanerapHas Mozeab CTPOCHHUS aTOMa.



CocraB aTOMHBIX s/1€p: MPOTOHBI U HEUTPOHBI. OTHOCUTENbHAS aTOMHAs Macca. B3auMocBsI3p
MOHSTUHN «IIPOTOHY», KHEUTPOHY, KOTHOCUTEIbHASI AaTOMHASI MAacCay.

W3meHenue uncia NpoTOHOB B Ape aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX 3JIEMEHTOB.

V3meHeHne 4yncia HEHTPOHOB B siApe aromMa — oOpa3oBaHHe H30TONOB. CoOBpeMeHHOE
ONpEICIICHNE TMOHATUS «XMUMHYECKUN 3JeMEHT». M30TOombl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTPOCHHE AJMEKTPOHHBIX 000JOYEK aTOMOB XMMHUYECKHX 3JieMeHTOB Nel-20
nepuoanueckoil cucremsl .M. MenneneeBa. IloHsiTHE O 3aBEPIIEHHOM M HE3aBEPLIEHHOM
AJIEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

Ilepuonnyeckas cucrema xumudeckux iemeHToB JI.JM. MeHneneeBa u cTpoeHuE aTOMOB:
(bu3nyecKuil CMBIC MOPSAKOBOTO HOMEpA 3JIEMEHTA, HOMEpa TPYIIIbl, HOMepa Mepuoja.

N3meHenune uucna 37€KTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aTroMa XHWMHUYECKOTO
arieMeHTa — 00pa3oBaHME MOJIOKUTENIBHBIX W OTPHUIATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE
aToMaMHu METaJUIOB U HeMeTasuioB. [IpuynHbI U3BMEHEHHS] METAITMYECKUX U HEMETALTHYECKUX
CBOICTB B [IEpUOJAX U IPyIIIaX.

OOpasoBanue OWHApPHBIX coequHeHWH. [loHsTHE 00 MOHHON cBs3u. CxeMbl 00pa3oBaHUs
MOHHOM CBSI3H.

B3aumozeiicTBre aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAIIIOB MEX Ty co00i1 — oOpa3oBaHue
JIByXaTOMHBIX MOJIEKYJ1 IpPOCThIX BemecTB. KoBaneHTHass HenosisipHas XUMHUYECKas CBS3b.
DJEKTPOHHBIC U CTPYKTYPHBIE ()OPMYITHI.

B3aumogeiicTBue aTOMOB XMMUYECKUX 3JIEMEHTOB-HEMETAIIJIOB MEX1y co00i1 — oOpa3oBaHue
OMHApHBIX COCIMHEHMH HEMETAJIOB. OJEKTPOOTPHLATEIbHOCTh. [lOHATHE O KOBaJICHTHOM
MOJISIPHOM CBSI3H.

B3aumoseiicTBie aTOMOB XMMUYECKUX JJIEMEHTOB-METAIIIOB MEXaIy co0oii — oOpa3oBaHue
METaJUIMYECKUX KpucTauioB. [IoHATHE 0 METaININYECKON CBA3H.

JdemoncTpauuu. Mojenu aTtoMOB XUMHUYECKHX 3JIEMEHTOB. llepuoamueckas cucrema
xuMudeckux asnementoB JI.M. Menzaeneena.

Tema 2
IIpocTsie BemecTBa (74)

ITonoxeHne METaJIIOB U HEMETAJUIOB B IIEPUOANYECKON CUCTEME XUMUYECKUX deMeHTOoB J[. M.
MenneneeBa. BaxHelmme npocTble BElIECTBA — METAJUIBL: JKEJE30, aJOMHUHMM, KalbIUi,
MarsHui, Harpuii, kanuid. O0mue puzndeckre CBOUCTBA METAIIJIOB.

Baxkneiiimue mnpocTble BellecTBa — HEMETalllbl, 00pa3oBaHHbIE aTOMAaMU KHCIOPOJa,
BOJOpoNa, aszora, ¢ocdopa, yriepoma. CHOCOOHOCTh aTOMOB XHUMHUYECKHX JJEMEHTOB K
00pa30BaHUI0 HECKOJIBKUX MPOCTHIX BEIIECTB — AJUIOTPONUS. AJUIOTPOMHbIE MOAU(PHUKAIMU
kucinopona, (ocpopa um onoBa. Meramnuueckue M HEMETAUIMYECKHE CBOWCTBA IMPOCTHIX
BeniecTB. OTHOCUTENBHOCTh JICTICHUS MPOCTHIX BEIIECTB HA METAJUIbl U HEMETAJIbI.

[ToctostHHas ABoranpo. KonmuectBo Bemecta. Monbs. Momnsipaast Macca. MomsipHBIN 00beM
ra3oo0pa3HbIX BewecTB. KpaTHble eIuHUIBI KOIUYEeCTBA — MWUIUMOJIb M KUJIOMOJIb,
MULTUMOJISIPHBIN U KWJIOMOJIIPHBIN 0OBEMBI Ta3000pa3HBIX BEIIECTB.

Pacuersl ¢ HCMONIB30BaHUMEM TMOHITHHA «KOJMYECTBO BEIIECTBA», «MOJISIPHAsS Maccay,
«MOJISIPHBIA 00BEM T'a30B», CIIOCTOSIHHAS ABOTA/IPOY».

Pacuernble 3agaun. 1. BeruncieHne MOISIpHOM MacChl BEIIECTB [0 XUMUYECKUM (hopMysiaMm.
2. Pacyerbl ¢ WHCIOJB30BAHUEM IMOHATHH «KOJIMYECTBO BEIIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBI 00BEM Ta30B», «IIOCTOSIHHAS ABOTaIpoO».

Jemonctpanuu. [lonmyyenne o3zona. OOpasmpl O6€I0ro U Ceporo 0oBa, OEITOro U KPacHOTo
docdopa. Hexoropble MeTauibl M HEMETaIbl KOIMYECTBOM BemiectBa 1 Monb. Monenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BELIECTB.

Tema 3
CoeaqnHeHHUsI XUMHUYECKHX 3JieMeHToB (15 u)



Crenensb okucnenus. OnpeneneHue CTENeHU OKUCICHUSI JIEMEHTOB M0 XUMUYECKOH (hopmyrie
coequHenus. CocrtaBieHust (Gopmysl OMHAPHBIX COCNWHEHWH, OOMMI CrmOco0 WX Ha3bIBaHMS.
bunapHble coenuHEHMs: OKCHABI, XJOpHUAbI, cyabpuabl u ap. CoctaBieHue ux Gopmyi.
[IpencraBuTenu OKCHIOB: BOAQ, YIVIEKMCIBIA Tra3 M HerameHas wu3BecTb. lIpencraBurenu
JIETYYUX BOJOPOJHBIX COCUHEHUN: XJIOPOBOJOPO U aMMHUAK.

OcHoBaHUs, WX COCTaB W Ha3BaHUsA. PacTBOpHMMOCTh, OCHOBaHHWH B Boje. TaOmuia
PacTBOPUMOCTH TMAPOKCUIIOB U coiiel B Boze. [IpeacTaBurenu menouei: ruAPOKCUIbI HATPUS,
K ¥ Kanpuus. llonsaTus o kauecTBeHHBbIX peakuusax. Muaukaropsl. M3MeHEeHHS OKpacku
WHJUKATOPOB B LIEJIOYHOU Cpese.

Kucnotsl, ux cocraB u Ha3zBanus. Kimaccudukanus kuciort. [IpeacraBurenu KUCIOT: CEpHAs,
COJIsIHasA U a30THasA. VI3MeHeHUs1 OKpacKy MHIUMKATOPOB B KUCIOTHOU cpefe.

Conu Kak IPOM3BOAHBIE KUCIOT U OCHOBaHUU. MIX cocTaB u Ha3zBaHus. PacTBOopuMOCTh coneit
B Bojie. [IpencraBurenu coseil: xiopun HaTpusi, KapOoHAT U Gocdar KaabIusl.

AMopdHBIE ¥ KPUCTATUIMYECKUE BEIICCTBA.

MexMoIeKyIsipHbIe B3aUMOAECUCTBUSA. TUIIBI KPUCTAIIIMYECKUX PEIIETOK: NOHHAs, AaTOMHAs,
MOJIEKYJISIpHAsi U METAJUTMYEeCKas. 3aBUCUMOCTh CBOMCTB BEUIECTB OT THUIIOB KPUCTAJUIMUECKUX
pELIETOK.

BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA COCTaBa JIst
BEILECTB MOJIEKYJSIPHOTO CTPOECHHUSI.

UYucteie BemecTBa U cMecH. [IpuMepsl KHUIKUX, TBEPABIX M ra3000pa3HbIX cMeceil. CBOMCTBa
YHUCTBIX BelecTB U cMmeced. Mx coctaB. MaccoBas u oObeMHasl J0JIM KOMIIOHEHTa CMECH.
PacueTsl, cBsI3aHHBIE C UCTIOIB30BAHUEM MOHSTHUS «HOJIS.

Pacuernbie 3agaun. 1. Pacuer MaccoBoii 1 00bEMHON HOJIEH KOMIIOHEHTOB CMECH BEIECTB.
2. Boluucienne MaccoBOM J0dM BEIIECTBA B PAcTBOpPE IO M3BECTHOM Macce pacTBOPEHHOIO
BEIIECTBA W Macce pacTtBopuTens. 3. BpluuciaeHue wmaccbl pacTBOPSEMOIO BEHIECTBA M
pacTBOPUTESl, HEOOXOMUMBIX ISl IPUTOTOBIICHUST OMPEICIICHHON MacChl pacTBOpa C U3BECTHOMN
MacCOBOM J10J1€i1l paCTBOPEHHOI'O BEILIECTBA.

JemoncTpamun. OOpasibl OKCHIOB, KUCIOT OCHOBAHUH U coyieil. Moaenu KpUCTaITNIeCKUX
pEILIeTOK XJIOpUJa HATpus, anmasa, okcuna yriepoaa (1Y). B3pbeiB cMecu Bogopoaa ¢ BO3LYXOM.
CriocoOwI pazneneHust cMecei. JIMCTHIIISAIS BOIBL.

JlabopaTopuble onbIThl. 1. 3HaKOMCTBO ¢ oOpasllaMH BEIIECTB Pa3HBIX KJIacCcoB. 2.
Pasnenenue cmecei.

Tema 4
HN3menenusi, npoucxoasiiue ¢ Bemecrsamu (11 u)

[TonaTHe gBIEHUN KaK W3MEHEHHM, MPOUCXOMAUIMX C BEUIECTBAMU. SIBJICHUS, CBSA3aHHBIE C
W3MEHEHUEM KPHUCTANIMYECKOTO CTPOCHMS BElIeCTBA IPU IIOCTOSIHHOM €ro CocTaBe, -
¢busnueckue sBrneHUs. DU3WUYECKHE SBICHUS B XUMHH: JUCTHUISINS, KPHUCTAJUIA3AIINS,
BBINIAPMBAaHUE ¥ BO3TOHKA BEILIECTB, IICHTPU(YTHPOBAHUE.

SIBiieHMs, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEUIECTBA, - XUMHUUYECKUE peakiuu. [IpusHaku u
YCIIOBUS MPOTEKaHUS XUMHUYECKHX peakiuil. [Tonstue 00 3K30- U SHAOTEPMUUYECKUX PEAKIIUAX.
Peaknum ropeHMs Kak 4YacTHBIM Cllydad DK30TEpPMUYECKMX DPEaKLMH, NPOTEKAIOUIUX C BbI-
JICJICHUEM CBETA.

3aKOH COXpAaHEHHS MacChl BEIIECTB. XMUMHUYECKHE YpaBHEHUsS. 3HAYCHHE HHJIEKCOB U
k03 punrentos. CocTapieHre ypaBHEHHSI XUMUUYECKUX PEaKIUH.

Pacuersl 1o xumuuyeckuM ypaBHEHUsIM. PemieHue 3a7ad Ha HaxXOKICHHE KOJIWYECTBA
BEIIECTBa, MacChl WM 00beMa MPOJYKTa PEeaklUy 10 KOJIMYECTBY BEIIECTBA, Macce WK 00beMy
HCXOJHOTO BEUIECTBA. PacyeThl ¢ UCIOIB30BAHUEM ITOHATHS «JIOJIS», KOTJIA UCXOIHOE BEIIECTBO
JAHO B BUJIE pacTBOpA C 3aJaHHOM MacCOBOM J0JIe pACTBOPEHHOI'O BEIECTBA WJIU COACPKUT
ONPENEIICHHYIO JOJII0 IPUMECE.

Peakiun pasnoxenus. IloHsTue o ckopocTH XMMHYECKHMX peakuuil. Karammzaropsl.
DepMEHTHI.



Peakuun coenunenus. Karanutuyeckue u Hekaranutuyeckue peakuuu. OOpatumble U
HEOOpaTUMBbIEC PEAKIIUH.

Peakuuu 3amenienus. DNEKTPOXUMHUUECKUI psijl HATIPSHKECHUM METAaJJIOB, €r0 UCIOIb30BaHHe
JUI IIPOTHO3UPOBAHMSI BO3MOKHOCTH IPOTEKAaHUS PEAKLHUI MEXIy MeTalylaMd M pacTBOpPaMH
KHUCTIOT. Peakiinu BBITECHEHUS OJIHUX METAJJIOB U3 PACTBOPOB UX COJICH APYTUMU METaJIIaMH.

Peakiusi oOmena. Peakium HeWTpanu3anuu. YCIOBUS MPOTEKaHUS peakuuid oOMeHa B
pacTBopax J10 KOHIIA.

Tunel XMMHYECKUX peakuuil (MO MPU3HAKY «YUCIO M COCTaB HCXOJHBIX BEIIECTB U
MPOAYKTOB pEaKIUu») Ha IMpUMepe CBOMCTB BOJbL. Peakiuu pazinoxeHHus — 3JIEKTPOIU3 BOIBI.
Peakuus coennHeHus — B3aMMOAEHCTBHE BOJIbI C OKCHJIAMU METAJJIOB U HeMeTailioB. [loHsTHe
«ruApokcunabl». Peakuuu 3amemieHus — B3aMMOJAEWCTBHUE  BOJBI C IIETOYHBIMU U
[IeJIOYHO3EMENbHBIMI  MeTaJuTaMu. Peakiun oOMeHa (Ha mpuMepe TuApoiu3a Ccynbhuaa
ATIOMUHUS U KapOuJa KaabIus).

Pacuernble 3agaun. 1. BerunciaeHue no XUMUYECKUM ypaBHEHUSAM MacChl WJIM KOJIMYECTBO
BEIIECTBA OJHOTO0 W3 BCTYMAIOUIMX B PEAKIHIO BEIIECTB WJIM MPOAYKTOB peakiuuu. 2.
Brruucnienne mMacchbl (KOIM4ecTBa BELIECTBA, 00bEMa) MPOAYKTa pEeaKluy, €CJIM U3BECTHA Macca
MCXOJJHOTO BEIIECTBA, COJEPIKAIIETO OMpeAeNICHHYIO0 10Nt mpumeceil. 3. Brluncienue macchbl
(xonuuecTBa BellecTBa, 00beMa) MPOAYKTA PEAKIMH, €CJIM U3BECTHA Macca pacTBOpa U MaccoBast
JI0J1s1 pACTBOPEHHOTO BEIIECTBA.

Jemonctpanuu. [Tpumeps! Gpusnueckux sBICHUN: a) TUIaBiIeHUE MapaduHa; 0) BO3TOHKA MO
niau OEH30MHON KHCJIOTHI; B) PAacTBOPECHHE IEepMaHTaHara Kaiuus, ) auddy3us TymmcThIx
BELIECTB C TOpsILEd JaMIOYKU HakainuBaHus. IIpuMeppl XUMUYECKUX SIBJICHMN: a) TOPEHMS
MaHus, pocdopa; 0) B3auMoICHCTBHE COISTHOM KUCIOTHI C MPaMOPOM HIIA MEJIOM; B) TIOJTyYCHHE
ruapokcuga wmeau (11); 1) pacTBopeHHME TOJNYYEHHOTO THJIPOKCHAA B KHCIOTax; 1)
B3auMmoerictBrue okcuga mead (11) ¢ cepHOW KHUCIOTOH NpH HarpeBaHWH; €) pa3ioKEHHUE
NepMaHraHara Kajus; ) B3auMOJICHCTBUE Pa30aBICHHBIX KUCIOT C METaNIaMH; 3) pasoKeHUe
MEPOKCUAA BOAOPOAA; 1) SIEKTPOJIN3 BOIDI.

JlaGopatopHbie onbIThl. 3.CpaBHEHHE CKOPOCTH HCIAPEHMs BOJBl U CIHPTA IO
HCYE3HOBEHUIO HUX Kamelb Ha (QuibTpoBaibHOW Oymare. 4 OkucIeHHE MeAu B IJIaMEHH
CIUPTOBKM WM ropenku. 5. [IoMyTHeHHE HM3BECTKOBOM BOZABI OT BBIABIXa€MOI'O YITIEKHUCIIOTO
ra3a. 6. [lonyyeHue yrinekucinoro raza B3auMOJEHCTBUEM COJIbI M KUCJOTHI. 7. 3aMellleHUe Meau
B pacTBOpe xsopuja meau (11) xenezom.

Tema 5
PacTrBopenne. PactBopbl. CBOMCTBA PACTBOPOB JIEKTPOJIUTOB (21 1)

PactBopenue kak Qusuko-xumMuueckuii npouecc. [lonsTre o ruaparax u KpUCTauIOTUaparax.
PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOZEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BELIECTB OT Temneparypbl. HachllieHHbIE, HEHACBIIIEHHbIE M IEPECHIIIEHHBIE PACTBOPBI.
3HaueHue pacTBOPOB JUIsl IPUPOJIBI U CEITBCKOTO XO35UCTBA.

[TonsiTre 00 ANEKTPOTUTHUECKON AUCCOIMAIIMH. DIEKTPOIUTHI U HEIJEKTPOJIUTHL. MexaHu3m
JUCCOLMAIMKN  DJIEKTPOJIMTOB C  pPa3jM4YHBIM  TUIOM  XUMHUYecKkod cBszu. CreneHb
AIIEKTPOIUTHYECKOM nucconnanuu. CUIbHbBIE U ca0ble 3JIEKTPOJIUTHI.

OCHOBHbIE TOJOXKEHUSI TEOPUHU DJIEKTPOIUTUYECKOW auccouuanuu. MoHHbIE ypaBHEHUs
peakuuii. YclIoBUsS NpOTEKaHHsI peakuuii oOMeHa MeXay d3JEKTPOJIMTAaMHU /0 KOHI[A B CBETE
HMOHHBIX IIPEICTABIICHUN.

Krnaccudukanus MOHOB U UX CBONCTBA.

Kucnotel, ux xmaccudpukanus. Jluccoumamust KHUCIOT M HMX CBOWCTBA B CBETE
EKTPOIUTHIECKOU JUCCOLIMAIIH. B3anmopneiictBue KHUCIIOT c MeTaJulaMH.
DNEKTPOXUMUYECKUI Psil HANpsDKEHUM MeTauioB. B3auMoJelCcTBHE KHUCIOT C  OKCHAAMH
MeTaiioB. B3aumogeiictBue kuciot ¢ coisimu. Mcnonb3oBaHue TaOMUIBI paCTBOPUMOCTH IS
XapaKTEepPUCTUKU XMMUYECKUX CBOMCTB KHUCIIOT.

OcHoBaHus, ux Kiaccuukanus. Juccounanus OCHOBaHMM M MX CBOICTBAa B CBETE TECOPUU
WIEKTPOIUTUYECKON JUCCOLMAlUU. B3auMOIEHCTBHE OCHOBAaHUN C KHCIOTAMH, KUCIOTHBIMU



oKcHJaMu U coyisiMd. Mcronb3oBaHUE TaOMUIBI  PACTBOPUMOCTH JJISi  XapaKTEPUCTUKH
XUMHUYECKHUX CBOWMCTB OCHOBAHMU. Pa3nokeHrne HepacTBOPUMBIX OCHOBAHUI NP HATPEBAHUMU.

Conm, ux KiaaccuuKamusa U TUCCOIMAIUS Pa3IMIHBIX TUIIOB cojiecii. CBOWCTBA COJIEH B CBETE
TEOPHUH DJIEKTPOIUTUYECKON Tuccolanmu. BzaumoaencTeue coiieil ¢ KUCIOTaMH, OCHOBaHUSIMU
u consimu. Mcnonb3oBanue Tabauibl paCTBOPUMOCTH JJISl XapaKTEPUCTUKHA XMMHUECKHX CBOMCTB
coneil. OOoOImIeHne cBeleHU 00 OKCHAax, MX KiIacCU(UKAIMM M XUMHUYECKUX CBOMCTBaX.
['eneTnueckue psabl METAIOB M HEMETAUIOB. |eHeTnyeckas CBS3b MEXKIY KllaccaMu
HEOPTraHUYECKUX BEIIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCINUTENb U BOCCTAHOBUTENb, OKHCIIEHUE U
BOCCTaHOBJICHHE.

Peakuuy vOHHOrO OOMEHa M OKHCIUTEIIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBlieHUE
YpaBHEHUN OKUCIIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOAOM JICKTPOHHOTO OaslaHca.
CBoiicTBa MPOCTHIX BEIIECTB — METAIOB M HEMETAJUIOB, KUCJIOT U COJIEW B CBETE
MIPEJICTaBICHUN 00 OKUCIIUTETHPHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

JdemoncTpanuu. VcnbiTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTH. J[BHKeHUE
OKpAIIICHHBIX HOHOB B 3JEKTPUYECKOM TOJIe. 3aBHCHUMOCTH 3JEKTPOINPOBOJHOCTH YKCYCHOM
KHCJIOTBl OT KOHLEHTpauuu. B3aumonelcTBre IIMHKA C CEPOM, COJIIHOM KHCIIOTOM, XJIOPHIAOM
Memu (11). lopenue maruus. BzaumozeiicTBue XJIOpHOU U CEPOBOJOPOIHOMN BOJIBI.

JladopaTopHble onbIThl. 8. Peakiuu, xapakTepHbIe IJI pacTBOPOB KHUCJIOT (COJITHOW WIIH
cepHoii). 9. Peakiuu, xapakTepHble JJis1 pacTBOPOB IIejouel (TUIPOKCHAA HATPUS WU Kajus).
10. ITomyueHue U CBOMCTBA HEPACTBOPUMOTO OCHOBaHMS, HanpuMep ruapokcuaa meau (11). 11.
Peakuuu, xapakTepHble A1 pacTBOPOB coiiell (Hanpumep, 1uist xaopuaa meau (11). 12. Peaknuu,
XapakTepHbIe JJIi OCHOBHBIX OKCHJIOB (Hampumep, g okcuaa Kaibius). 13. Peakuuw,
XapaKTEepPHBIE JJI KUCIOTHBIX OKCUAOB (HAIIPUMED, AJIsl YIIIEKUCIIOro Ta3a).

Tema 6.
IopTpeTrHas rajsiepesi BeJIMKUX XUMHUKOB (1 1)

HOBTOpeHI/Ie Marepuajia 8 Kilacca — OCHOBHBIX HOHHTHﬁ, 3aKOHOB H TeOpI/Iﬁ qcpes
3HAKOMCTBO C JXU3HBIO U JACATCIBHOCTBIO YUYCHBIX, OCYIICCTBUBIINX UX OTKPBITHC.

9 KJIACC
(2 4 B HEIEMIO; BCEro 68 U )

IToBTOpPEHHE OCHOBHBIX BONPOCOB Kypca 8 kjiacca U BBelleHHe B Kypce 9 kiacca (3 4)
XapakTepuCTHKA JIEMEHTAa IO €ro IMOJIOKEHUIO B INEPUOJUYECKON CUCTEME XUMUYECKUX
anemeHToB JI.1I. MenneneeBa. CBOMCTBAa OKCHAOB, KHCIIOT, OCHOBAaHUW U COJIEH B CBETE TEOPUU
JIEKTPOJIUTUUECKON JMCCOIMALMM M IPOLECCOB OKHCIEHUS-BOCCTAHOBJIECHUA. |eHeTnueckue
psAbl METaJlIa U HEMETaJlIa.
[TonsTHe O mepexoAHbIX 3eMeHTax. AM(OTepHOCTh. ['eHeTHUeCKHil psa MepexomHOro
JJIEMEHTA.
Ilepuonnyeckuii 3aKOH U EPUOIUYECKA CUCTEMA XUMUYECKUX 1eMeHToB J[.M. Menneneesa
B CBETE YUYCHHs O CTPOCHMH atoMma. [IX 3HaueHue.
JlaboparopHslii onbIT. 1. [lonydyeHne ruipokcuia MHKA U UCCIIEOBAHUE €I0 CBOWCTB.

Tema 1
Metaibl (17 4)

[TonoxkeHne MeTaIIOB B NEPUOIUUECKON cucTeMe Xxumudeckux anementoB .M. Mennaeneena.
Merannudeckas KpUCTaJUTMUECKass pelIeTKa W MeTaJUTMuecKas XUMudeckas cBs3b. OOrque
XHMHYECKHE CBOMCTBa MeTaioB. CIulaBhl, NX CBOMCTBA M 3HAUCHHE. XHMMHYCCKHE CBOMCTBA
METaJJIOB KaK BOCCTAHOBUTENEH. ODJEKTPOXMMHUYECKUH Psii HAIPSDKEHUN METaJIOB M €ro



UCIIOJIb30BaHME ISl XapaKTePUCTUKH XUMUYECKUX CBONCTB KOHKPETHBIX MeTayuioB. CrocoObl
MOJIYY€HHS] METAJIOB: MMUPO-, TUAPO- U deKTpoMeTaiutyprusi. Kopposus
METaJUIOB M CITIOCOOBI OOPBHOBI C HEH.

Obwasn xapakmepucmuxa wenoyHvix memannos. Meramisl B pupoae. O0mme crocoObl ux
nonyyenusi. Crpoenue aromoB. lllenouHble MeTayuibl — MPOCThIE BEUIECTBa, UX (U3NYECKUE U
XUMUYECKHE CBOMCTBA. BaxkHeline coeIMHEHUSI 1IETOYHBIX METAIOB — OKCHJIbI, TUIAPOKCHIBI
U conu (XJopuabl, KapOOHATHI, Cyab(aTbl, HUTPAThl), UX CBONCTBA M MPUMEHEHUE B HAPOAHOM
xo3stiicTBe. KanuitHble ynoOpeHus.

Obwas xapakmepucmuka snemenmos 21asHot noozcpynnsl 11 epynnvi. CTpoe€HHUE aTOMOB.
[[lenoyHO3eMeTbHBIC METAIIIBI — MMPOCTHIC BEIIECTBA, UX (PU3NUCCKUE M XMMHUECKHE CBOMCTBA.
Baxkueiiine coenvHeHUs MIETIOYHO3EMENIbHBIX METaNIOB — OKCHIbI, THPOKCHIBI M COJH
(xmopunpl, kapOoHatsl, cynbdatel u ¢Gocdarsl), UX CBOWCTBA W INPHUMEHEHHE B HAPOIHOM
XO3SMCTBE.

Anomunuii. CtpoeHue atoma, GU3NYECKUE U XUMHUYECKHE CBOWCTBA M MPOCTOTO BEIECTBA.
CoenvHeHusl amOMUHUS — OKCUJ U THAPOKCUI, UX aM(OTepHbI XapakTep. Bakueiimme conu
amomuHus. [I[puMeHeHrne aTFOMUHKS U €r0 COEIUHEHUM.

/Kenezo. Ctpoenue aroma, ¢u3NYECKHE€ U XUMHUYECKHE CBOWCTBAa IMPOCTOrO BEILECTBA.
Ienetnyeckue psagsl Fe’* u Fe'™ KauectBennbie peakunn Ha Fe’* u Fe’'. Bakneime comu
xKernesa. 3HaYeHHeE Kele3a, ero COSAMHEHUH U CINIaBOB B IPUPOJIE U HAPOIHOM XO3sIICTBeE.

JemoncTpamun. OOpa3ibl METOYHBIX U IIET0YHO3eMETbHBIX MeTauioB. OOpasiisl CIUTaBOB.
B3aumopneiictBue Hatpus, JUTUA W KalblUs C BOAOW. B3ammoneicTBHe HaTpusi U Mar"us C
KHCIIOPOJAOM. B3aummonelcTeue MeTaIoB ¢ HeMeTaulaMu. [losydeHue TuapOKCHIOB Keles3a
(1) m (111).

JlabopatopHble onbIThl. 2. O3HakoMiIeHHE C oOpasliamMu MeTauioB. 3. BzaumoneiicTBue
METaJJIOB C pacTBOpaMu KUCIOT u coyied. 4. O3HakomieHHEe ¢ o0OpaslaMu HPUPOTHBIX
COCIMHCHMIA: a) HaTpus, 0) KaubIus; B) allOMHUHHS; T) keme3a. 5. [lomyueHue ruapoxcuia
QIIOMHMHHUS U €T0 B3aUMO/JICHCTBHE C pacTBOpAMU KUCIIOT U mienoueil. 6. KayecTBeHHble peakiuu
Ha nonsl Fe* u Fe’”,

Tema 2
Hemerassl (25 1)

OOmiasi xapakTepUCTHKa HEMETAIOB: TOJOKEeHHWE B mepuoamueckoir cucreme JI.U.
MenneneeBa, OCOOCHHOCTH CTPOCHMSI aTOMOB, JJIEKTPOOTPUIATENBHOCTh KaK  Mepa
«HEMETAJUNINYHOCTUY, PSJl MEKTPOOTPULIATEIbHOCTH. KpHUcTaminueckoe CTpOoeHHUE HEMETAIIIIOB
— mpocThiX BemiecTB. Astorponusi. dusnueckue cBoiicTBa HeMeTaioB. OTHOCUTENBHOCTD
MOHSTUN «METAIL», KHEMETAILID.

Booopoo. Ilonoxenne B mepuoanyeckoi cucteme xuMmuueckux 3nementoB .M. Menneneena.
Crpoenue aroMa 1 MoJieKyibl. PU3NYECKUEe U XMMUUYECKHE CBOMCTBA BOJIOPOJIA, €r0 MOJIyUYEeHUE
U IIpUMEHEHHE.

Oowan xapakmepucmuxa 2anozenoe. Crtpoenue aromoB. lIpocTbie BemecTBa, uX
¢buznyeckre U XuMuuecke cBorctsa. OCHOBHbBIE COETUHEHHS TaJIOTEHOB (TaJIOr€HOBOIOPOIBI U
raJiJIoreHu Ibl), ux cBoicTBa. KauecTBeHHas peakiusi Ha xyopua-uoH. KpaTkue cBeneHus o
xJjiope, 6pome, ¢prope u none. IlpuMeHeHune rajJoreHoB U UX COETMHEHUI B HAPOJTHOM XO35HUCTBE.

Cepa. CtpoeHue aroma, aljOTPONHs, CBOMCTBA U MIPUMEHEHNE pOMOMUECKOr cepbl. OKCHIBI
cepol (1Y) u (Y1), ux nonmyuenue, cBoiicTBa W npuMeHeHue. CepoBOIOPOIHAS U CEPHUCTAS
kuciora. CepHas KUCJIOTa U €€ COJIM, UX IPUMEHEHUE B HapoAHOM xo3daiicTBe. KauecTBeHHast
peaxuus Ha cynb(haT-HuoH.

Aszom. CTpoeHue aTromMa U MOJIEKYJbI, CBOMCTBA MPOCTOr0 BEIleCTBA. AMMHAK, CTPOCHHUE,
CBOIiCTBa, mojy4yeHue W npumeHenue. Conu aMMOHMS, UX CBOWCTBAa U HpuMeHeHue. OKCHIIbI
azora (11) m (1Y). AsorHas kucioTa, €€ CBOMCTBA M IpUMEHeHUe. HuTpartel M HUTPUTHL,
mpobiiemMa X CoJepk aHusl B CEIbCKOX03AHCTBEHHOM MPOIYKIIMU. A30THbBIE YI0OpEHUSI.



@ocgop. CtpoeHue aroma, ajuIOTpONHsi, CBOMCTBa Oenoro u kpacHoro ¢ocdopa, ux
npumenenne. OcHoBHbIE coequHeHms: okcun ¢ocdopa (V), oprodhochopHas KUCIOTA H
dhocdarer. DochopHbie ynodpeHus.

Venepoo. CtpoeHue aroma, aJIOTPOIHUs, CBOWCTBA aJUIOTPOMHBIX MOAM(DHUKAIIHIA,
npumenenue. Oxcuawl yrepona (11) m (1Y), ux cBoiictBa m mnpumeHeHue. KadecTBeHHas
peakinus Ha yrIeKuciblii ra3. KapOoHaTel: KajbLMT, COAQ, MOTAll, WX 3HAYEHHE B MPUPOAE U
XKU3HU yenoBeka. KayecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemnuu. CtpoeHue aroma, KpUCTAIUTMYECKUM KPEMHHUI, €ro CBOMCTBa U nmpuMeHenune. OKcua
kpemuus (1Y), ero npupoaneie pazHOBUAHOCTH. CHUIUKAThI. 3HAYCHUE COCTUHEHUN KPEMHHS B
KUBOH U HE)KMBOU Ipupose. [IoHAaTHE O CHIMKATHON IPOMBILUIEHHOCTH.

JdemoncTpanun. OGpasiibpl raloreHoB — MPOCTHIX BEIIEeCTB. B3auMonelCcTBIE TaloreHOB C
HaTpueM, allloOMUHUEM. BeITecHEHHE XJI0poM OpoMa WK MoJa U3 pacTBOPOB MX COJIEH.

BsaumogeiicTBre cepbl ¢ MeTallIaMH, BOJOPOIOM U KHCIOPOJIOM.

B3anMopnelicTBue KOHLICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEABIO.

[Tornomienue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHOBIEHNE MEIU U3 €€ OKCHUIa
yreM. OOpa3ipl MPUPOAHBIX COSAMHEHUN XJopa, cepbl, ¢ocdopa, yriepoaa, KpPEeMHUS.
OO0pa3upl BaxKHEUIIUX I HAPOAHOTO XO35HUCTBA CyIb(aTroB, HUTPATOB, KapOoHATOB, (pocdaros.
OO0pasibl cTeka, KepaMUuKH, IIEMEHTA.

JlaGopaTopHble padorbl. 7. KadecTBeHHas peakuus Ha XJIopua-uoH. 8. KauectBeHHas
peakuus Ha cynbgaT-uoH. 9. PacioznaBanue comneit ammonus. 10. [lomydeHne yriaekucioro rasa
u ero pacrosHaBanue. 11. KadecTBeHHass peakmus Ha kapOoHaT-uoH. 12. O3HAaKOMIICHHE C
MPUPOAHBIMU cuiiuKaTtaMu. 13. O3HaKoMIIEHUE C TPOAYKIIMEH CHIIMKATHOW MPOMBIIUICHHOCTH.

Tema 3
Opranunveckue coennueHus (14 4)

BemecTBa opraHM4eckue M HEOPraHUYECKHUE, OTHOCHUTEIBHOCTb INOHATUS «OPraHUYeCKUe

BeniecTBay. [IpyuunHBl MHOTOOOpa3usi OPraHUYECKUX COCAUHEHHNH. XHUMUYECKOE CTPOEHUE

OpPTaHUYECKUX COCNMHEHHNA. MONEKYyIsIpHbIE M CTPYKTYpHBIE (DOpMYNIbI OpraHMYeCKUX

BEIIECTB.

MeraH u 3TaH: CTpO€HHE MOJIEKYJ. ['opeHre MeTana u 3taHa. JleruapupoBaHue 3TaHa.
[Ipumenenue meTana.

XHUMHUYECKOE CTPOCHHME MOJIEKYJbl dTWiIEHA. [[BoiHas CBsA3b. B3amMopelcTBuE dTHUIIEHA C
Bo/I0M. Peakuuu nonumepuzanuu stuieHa. [lomuaTuneH u ero 3HaueHue.

[lonsTe O mpelneNbHBIX OAHOATOMHBIX CIIMPTOB HAa IPUMEpPAX METAHOJIAa U 3TaHOJA.
TpexaTOMHBIN CIUPT — NIMLEPUH.

[lonsTe 00 anpaerngax Ha IpUMEpPE YKCYCHOro anbiaeruzaa. OKHUCIIEHHE ajbAerujia B
KHCIIOTY.

OnHOOCHOBHBIE TpeETbHBIE KapOOHOBBIE KHMCJIOTHI Ha MpPUMEpE YKCYCHOW KHUCIOTH. Ee
cBoiicTBa M mnpuMmeHeHue. CTeapuHOBas KHUCJIOTa KaK MPEICTaBUTENb >KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakuuu stepudukanyy U MOHATHE O CIOXKHBIX 3dupax. JKupbl Kak CIOXKHBIE PUPHI
DJIMIEPUHA U )KUPHBIX KUCIIOT.

[Tonstue 06 amuHOKuciOTax. Peakuuu mnonukoHaeHcanuu. benku, UX cTpoeHHe H
Ouoornueckas poJb.

[Tonsitue 06 yrmeBomax. [moko3a, ee cBoiicTBa W 3HaueHue. Kpaxman u memtronosa (B
CpaBHEHHH), UX OHMOJIOTHYECKas POIb.

JdemoncTpaunu. Mojenn MOJIEKyJl MeTaHa U JPYruX yriieBoJI0po0oB. B3anmonerictBue
OtuieHa ¢ OpOMHOI BOJOW U pacTBOPOM IMepMaHraHata kainusi. OOpasiisl 3TaHOJA U TIIUICPUHA.
KavecTBeHHas peakiivs Ha MHOroaroMHble cHuUpThl. [lodydeHue yKCYCHO-3THUIIOBOTO 3dupa.
OwmpbuieHue XHupoB. B3zamMoielCTBHE TIJIIOKO3bI C aMMHMA4YHBIM DPAacTBOPOM OKcHIa cepedpa.
KauecTtBenHass peakuus Ha kpaxmai. Jloka3aTenbCTBO HalW4Ms (PYHKIMOHATBHBIX TPYMHN B



pacTBopax aMHHOKHCIOT. ['openue GenkoB (IIEpCTH WM NTHYbUX MepbeB). LIBeTHbIE peakuuu
OEJKOB.

JlaGopaTopHbie onbIThbl. 14. M3roroieHue Mmopenei MOJEKYN YIIeBOAOPOIOB. 15.
CpoiicTBa mmuepuHa. 16. BzaumoneiicTBue rimoko3bl ¢ rupokcuaoM Meau (11) 6e3 HarpeBanus
U npu HarpeBanuu. 17. BzanmonelicTBrue Kpaxmana ¢ HOJIOM.

Tema 4. Xumusi v :ku3nb (6 4)
Tema 5. O0001eHne 3HAHMI 110 XMMHH 32 KYPC OCHOBHOM HIKOJIBI (2 1)

DU3NYECKUN CMBICII MIOPSAIKOBOIO HOMEPA 3JIEMEHTA B IEPUOINYECKON CUCTEME XUMUYECKUX
anemeHTtoB J[.MI. MeHneneeBa, HOMEpPOB MEPUOJOB WU TPYIIbl. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB 3JIEMEHTOB M HX COCAMHEHMM B IIEPUOJAX U TPYIIAX B CBETE IPEACTABICHUN O
CTPOEHHUH ATOMOB 3JIEMEHTOB. 3HAYEHUE NEPUOINYECKOT0 3aKOHA.

Tunbel XUMAYECKUX CBS3€M M THUIBI KPUCTAIUIMYECKUX PELIECTOK. B3auMMOCBS3b CTPOEHUS U
CBOICTB BEIIECTB.

Krnaccudukanuss XuMUYECKUX pEakIHuid MO pa3jMYHbIM TpHU3HAKaM (YHUCIO M COCTaB
pearupyromux 1 o0pa3ylolXcsl BEIIECTB; TEIUIOBOM A QeKT; HUCIONb30BaHUE KaTaln3aTopa;
HaIpaBJICHUE; U3MEHEHUE CTEIICHENW OKHUCIICHUS aTOMOB).

[IpocTeie 1 cnoxHble BemecTBa. MeTauibl 1 HEMETaUIbl. [ eHeTnyecKkue pslbl MeTala,
HEMeTayla W TepexomHoro Metamna. Okcuabl (OCHOBHBIC, aM(OTEpHBIE U KHUCIIOTHBIC),
TUIPOKCUIbl  (OCHOBaHUS, aM(doOTepHble THIPOKCUIbI W KHUCJIOTbI) U COJH: COCTaB,
KIacCUpUKauss W O0OIue XUMHYECKHE CBOHCTBA B CBETE TEOPUHU AIICKTPOIUTHUECKOM
JUCCOLIMAIIMYU U MPEACTABICHUH O MPOLECCAaX OKUCIEHUSA-BOCCTAHOBIICHMUS.

Pe3epB -1 u
TemaTuuyeckoe NJIAHNPOBAHUE M0 XMMHUH, 8 KJIaCC.

(2 gaca B Hezento, Bcero 68 yacoB, U3 HUX 1 "yac — pe3epBHOE Bpemsi)
YMK O.C. I'abpuensna.

Ne Bcero
HanmeHoBaHnme TeMEbI W3 anx
/1 4acoB
[TpakTrueckue KontpomnbHbie
paboThl paboThI
1. Beenenue 5 1
2 Tema 1. 1
ATOMEBI XUMHYECKHX DJICMEHTOB. 8
3. Tema 2.IIpocThie BeniecTna.
7
4. Tema 3.CoenrHeHNST XUMHYECKUX 2 1
3JICMEHTOB. 15
5. Tema 4.13mMeHeHus, NpoucxXoasme 1 1
C BEIIIECTBAMHU. 11
6. Tema5.PactBopenue. PacTBopsl. 3 1
CBoiicTBa pacTBOPOB JEKTPOIUTOB. | 21
Tema 6. [lopTpeTHas ranepes 1
BEIIMKNX XHMHKOB
BCETO 68 7 4




TemaTnueckoe MJIAHUPOBAHHE MO XUMMH, 9 KJIacc.
(2 gaca B HezeIn0, Bcero 68 yacoB, U3 HUX 14ac — pe3epBHOE BpeMs)
YMK O.C. I'abpuensna.

No KonuuectBo | Koutponbheie | [Ipaktuueckue
HazBanue Tembl
n/n 9acoB paboThI paboThI
1. [ToBTOpEHNE OCHOBHBIX BOMPOCOB Kypca
XUMUU § Kj1acca ¥ BBEJEHUE B Kypc 9 3
Kjacca
2. Tema 1. MeTtamnnt 17 1 1
3. Tema 2. HemeTaminl 25 1 2
4. Tema 3. Oprann4eckue COeAMHEHUS 14 1 1
5. Tema 4. Xumus 1 )XU3Hb 6 1
6. Tema 5. O600111eHNE 3HAHUN 10 XUMHUH 2
3a KypC OCHOBHOW IIKOJIbI
7. Peseps 1
BCETO 68 3 5







