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«PACCMOTPEHO»

wnCOI TACOBAHO»
i Ha ssceaamnn MO yaureaci
Jasmectureas aupextopa no YBP: H. C. Inaxoncwkas ¢ :
« 10 snpaps 2019 1o, COTECTHEHNO ~ HAYHIHOTO WK
e o fporokoa Ne S o1 09.01 20191

PABOYAS MPOI'PAMMA
mo XuMum ajsa 8 — 9 kJjaccoB




PabGouas mporpamma mo xumuu s 8 - 9 kjaccoB cocTaBieHa Ha OcHOBe @DefepalibHOro TroCyJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJIapTa OCHOBHOrO OOIIEro o0pa3oBaHUs BTOPOro mokojieHus, OyHAaMEHTAIBHOrO Sipa COJEep KaHUS
oO1ero oOpa3zoBaHus, TpeOOBaHUN K pe3yJibTaTaM OCBOCHMSI OCHOBHOM 00111€00pa30BaTelIbHON MpOorpaMMbl OCHOBHOTO OOIIIETO

oOpazoBanusi, [IpumepHOi mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs MO XWMUH,

PabGouelt mporpamMMbl MO XUMHUU K

MpEeIMETHOW JTMHUKM Y4eOHHUKOB Uit 8 — 9 KiraccoB oOrmieoOpaszoBareabHOM mikosbl aBTopa: O.C. IN'abpuensna (M.: dpoda).

Pabouas mporpamma mo xumuu it 8 - 9 Ki1accoB cocTaBieHa ¢ YYETOM MPEEMCTBEHHOCTH MPOTpamMM ISl HA4aJIbHOTO OOIIEro

00pa3oBaHUsI MO OKPYXKAIOIIEMy MHUPY U JIPYTHMX €CTECTBEHHO-HAYUHbIX IUCHMIUIMH ((u3uku u Ouonoruu). B naHHOMU

IpOrpaMMe YYMTHIBAIOTCS JTOMUHUPYIOIIUE HAEH U MojoxkeHus [Iporpammbl pa3Butuss U (OPMUPOBAHUS YHUBEPCATHHBIX
y4eOHBIX JEUCTBUI JJI1 OCHOBHOTO 00IIero o0pa3oBaHUsl, KOTOPhIE 00ecreuynBalOT (OPMUPOBAHUE POCCUICKON IpaskJIaHCKON
UJICHTUYHOCTH, KOMMYHUKATUBHBIX KaYECTB JIMYHOCTH, M CIIOCOOCTBYIOT popMupoBanuto Y'Y /I.

|. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJMETA: XUMMUSA

INJIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS B 8 KJIACCE

OBYYAIOIIMIACS HAYUUTCS

OBYYAIOIIMUCS OJYYUT BO3MOKHOCTh HAYUYHUTHCS

HPEJIMETHBIE PE3YJIBTATDI:

® XapaKTEepU30BaTb OCHOBHBIE METObI
U3MEPEHUE, IKCIIEPUMEHT;

® ONUCHIBAaTh CBOWCTBA TBEPHBIX, KMJKHX, ra3000pa3HbIX BEIIECTB,
BBIJIETISIS MX CYLLIECTBEHHbIE TPU3HAKY;

® DACKpBbIBaThb CMBICI OCHOBHBIX XMMMUYECKHX TIOHATUH «aTOMY,
«MOJIEKYJIa», «XUMHUYECKUN DJIEMEHT», «IIPOCTOE BEUIECTBO», «CIIOXKHOE
BEIIECTBOY», «CTEMEHb OKHUCIEHUN», «BAJIEHTHOCTbY», «XUMHUYECKas peakuus»,
UCIIOJIB3YS 3HAKOBYIO CUCTEMY XHMUU;

® pAacKpbIBaThb CMBICI 3aKOHOB COXPAaHEHUs
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOM TEOpHH;

® paznMyaTh XUMHUYECKHE U (PU3UUECKUE SIBICHUS;
Ha3bIBaTh XUMUYECKHUE 3JIEMEHTHI;
OTIpeIeNIATh COCTaB BEUIECTB MO UX hopmynam;
OTIpEeeNIATh CTENEeHb OKUCICHHSI aTOMa 3JIEMEHTA B COEIMHEHUSX;
OTIpeeNATh TUIl XUMUYECKUX PEeaKIuil;
Ha3bIBaTh MPU3HAKHU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEaKLnil;

IIO3HAHUS: Ha6J'II-O,Z[eHI/Ie,

MacChbl  BEIIECTB,

BLIYUCTAMb KOIUYECE0, 00beM Ul MAcCy 8ewecmsa no KOauuecmasy,
00veMy, mMacce peazeHmos Uil npoOyKmo8 peakyuu,

xapaxkmepuzoeams husuyeckue u Xumuyeckue ceolcmea OCHOBHbIX
K1ACCO8 HEOP2AHUYECKUX Bewecms: OKCUO08, KUCTIOM, OCHOBAHUL,
coell;

npoeooums  Onblmsl, NOOMEEPHCOAIOUJUEe
U3YYEHHBIX KIACCO8 HeOP2AHUYECKUX 8elecms;
Xapakxmepuzoeams 83aUMOCEA3b MeHcOy KIACCAMU HeOop2aHU4eCcKUx
COCOUHEeHUTL;

00bACHAMb  PUUYECKULI CMBICT AMOMHO20 (NOPAOK08020) HOMepPa
XUMUYECKO20 dlleMeHma, HOMePO8 ePYNnbL U Nepuooa 8 nepuooudecKoll
cucmeme J[.U. Menoeneesa,

onpeoenams 803MOHCHOCHb NPOMEKAHUS PEaKyUli UOHHO20 0OMeHA,
KAACCUpuyupo8ams Xumudeckue peakxyuu no pasiuiHbiM NPUSHAKam,
COCMAassAms ypAaGHeHUs OKUCIUMETbHO-80CCIMAHOSUMENTbHBIX PeaKyull;
8b106UCAMD U NPOBEPAMb IKCNEPUMEHMANLHO SUNOME3bl O XUMUYECKUX

Xumudeckue C8oUcmed




® BBUBJIATH  IPU3HAKH, CBUACTEIBCTBYIOIIME O  MPOTEKAHUU
XUMHUYECKON PEAaKIMH ITPH BBIIIOJHEHUU XUMUYECKOTO OIIBITA;

® COCTaBJIATH GOPMYIIBI OWHAPHBIX COCIUHEHUM;

® COCTaBJISATh YPaBHEHUS] XUMUYECKUX pEaKLUii;

e coOoaaTh NpaBuiIa 6e301macHON paboTHI IPU MPOBEACHUH OIBITOB;

® [10J1b30BaThCs JAOOPATOPHBIM 000PYLOBAaHUEM U MOCYIOMH;

® BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJSAPHYIO UM MOJIIPHYIO MaccChl
BELICCTB;

® BBIYHCIATH MAacCCOBYIO JIOJIIO XMMHUYECKOTO 3JeMEHTa 1o Qopmyiie
COEJIMHEHUS;

® BBIYUCIATH KOJIUYECTBO, 00BEM MIIM MAcCy BEILECTBaA;

® DACKpbIBaTh CMBICI 3aKOHA ABOTaJpo;

® DPACKpbIBaTh CMBICII IIOHATUN «IIOCTOSIHHAsE ABOTajpo», «MOJISIPHBIN
00BeMY;

® XapaKTepH30BaTh (PU3NUECKUE U XUMUUYECKHE CBOWCTBA BObI;

® DPACKpBIBaTh CMBICII IIOHATHUS «PACTBOPY;

® BBHIUUCIIITh MACCOBYIO JIOJII0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

® IPUrOTOBJIATH PACTBOPBI C ONPENEICHHOM MacCOBOM  Joiel
pPacTBOPEHHOI'O BELIECTBA;

® Ha3plBaThb COEJMHEHUS M3YYEHHBIX KJIACCOB HEOPraHWYEeCKUX
BEIIECTB;

® OMNpeAensaTh NMPUHAAIEKHOCTh BELIECTB K OMNPECICHHOMY Kiaccy
COCIMHEHN;

® COCTaBIATH (OPMYJIBl HEOPraHWYECKUX COEJUHEHUN H3YyUeHHBIX
KJIACCOB;

® pACIIO3HABaTh OIBITHBIM IYTEM PACTBOPHI KHUCIOT U IIENOYEH IO
M3MEHEHUIO OKPacKu MHJUKATOPA;

® O0BACHATH 3aKOHOMEPHOCTU M3MEHEHUS CTPOSHHS aTOMOB, CBOICTB
9JIEMEHTOB B MPEJENIax MaJIbIX IEPUOAOB U TTIaBHBIX IOAIPYIIIL;

® XapaKTepHU30BaThb XUMUYECKHE 3JIEMEHTHI (OT BOJIOPOAA 10 KAJIbILIHS)
Ha OCHOBE HX NOJIOKEHMs B nepuoamyeckor cucreme (.M. Menneneesa un
0COOEHHOCTEH CTPOEHUS UX aTOMOB;

® COCTaBJSTh CXEMbl CTPOCHHUS aToMOB IepBbIX 20 3JIE€MEHTOB
nepuoanueckon cucremsl .M. Menneneesa;

® pPAacKphIBaTh CMBICT TIOHSITHI: «XMMHUYECKas CBSI3bY,

CBOUCMBAX Geujecmé HA OCHOBe UX COCMABA U CMPOEHUs, UX
CnocobOHOCmU 6CMYNamev 8 Xumuyeckue peakyuu, o Xapakmepe U
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PeaAKYULL,

Xapakmepuzoeams Geujecmsa no cocmasy, CMpOeHUuro U c8OUCMBEaM,
VCMAaHaBIU8ams NPUYUHHO-CIe0CNEEHHbIE C8A3U  MeHCOY OAHHbIMU
XapaxmepucmuKamu eeujecmed,

cocmaenams ~ MOAEKYJApHble U  NOJHble UOHHble VPAGHEeHUs No
COKPAUeHHbIM UOHHBIM YDAGHEHUAM,

UCNONb3068aMb NPUOOPEmerHble 3HAHUS OJis1 IKONOSUUECKU 2PAMOMHO20
nosedenust  OKpyacaroujell cpeoe;

UCNONL306aMb  NpUOOpemeHtble  KIlouesble  KOMNeMmeHyuu  npu
BbINOJHEHUU NPOEKMO8 U  YUEOHO-UCCIe008AMENbCKUX — 3A0ay 1O
UZYUEHUIO CBOUCME, CHOCOD08 NONYYUeHUs U PACNO3HABAHUS 8EUJeCME;
00bLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCmBax U XUMUYECKUX
npoyeccax,

KpUMUYecKku  OMHOCUMbCS K NCeGOOHAYYHOU  uHgopmayuu,
HeOd0OpOCo8eCcmHOUL peKiiame 8 CPeOCmeax Macco8oll uHpopmayuu,
0CO3HABAMb  3HAYEHUE MEeOPEeMUYecKUx 3HAHUL No XUMuu OJs
NPAKMU4ecKoll 0esimelbHOCMU 4el08eKd,




«QIIEKTPOOTPUIIATETBLHOCTBY;

® XapaKTepH30BaTh 3aBUCHUMOCTh (DU3MYECKHUX CBOWCTB BEUIECTB OT
THUIA KPUCTAJUTMYECKOMN PEIIETKY;

® OIpelensiTh BHJ  XUMHUYECKOM CBSI3M B HEOPraHUYECKUX
COCIMHCHUSX

® u300pakaTb CXEMBI CTPOCHHUS MOJICKYJ BEIIEeCTB, OOpa30BaHHBIX
Pa3HBIMU BUIaMU XUMHUUYECKUX CBSI3EH;

® pacKpelBaTh CMBICI TIOHSATHH  «HMOH», «KATHOH», «aHUOH,
«OQIEKTPOJIUTBI», «HEIJIEKTPOJIUTBI», «IJICKTPOJIUTUUYECKAS JIUCCOLUALIUY,
«OKHCJIUTEIIb», «CTEIEHb OKHCICHUS» «BOCCTAHOBHUTEJbY, «OKHCICHHUEY,
«BOCCTAHOBJICHUEY;

® OIpEIEsATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COCIMHEHUU,

® pACKpBIBaTh CMbBICI TEOPUH IIEKTPOIUTHUECKON AUCCOIUALINH;

® COCTaBJIATh YPaBHEHUS AJIEKTPOJUTUYECKOM TUCCOLMAIUU KUCIOT,
1Ieaouei, comei;

® OOBSICHATH CYHIHOCTH MPOIECCa JIEKTPOIUTHUECKON IHUCCOIMAlUN
U peaklMii HOHHOTO 0OMEHa;

® OIpEIEATh OKUCITUTEIb U BOCCTAHOBUTEIb;

® TPaMOTHO OOpAIIATHCS C BEIMIECTBAMU B TIOBCECTHEBHOM KU3HU

JIMYHOCTHBIE PE3YJIBTATBI

e [loHnMaHMe: OCHOBHBIX HCTOPUUYECKUX COOBITHH, CBI3aHHBIX C Pa3BUTHEM XUMHUH U OOIIECTBA; JOCTH)KEHUI B 00J1aCTH XUMUU U KYJIBTYPHBIX TPAIULIMNA
(B 4aCTHOCTH, HAyYHBIX TPAIULIMIA) CBOEH CTpaHbl; 0OLIEMHUPOBBIX JOCTHKEHHUH B 00JIaCTH XMMHUHU; OCHOBHBIX IPUHIUIIOB U MPaBHJI OTHOLIEHUS K
IPUPOJIE; OCHOB 3/I0POBOr0 00pa3a *U3HU U 3J0POBbecOEPETAIOINX TEXHOIOTHI; MpaBUII MOBEACHUS B UpE3BbIUAHBIX CUTYAIUSIX, CBA3aHHbBIX C

BO3JICHCTBUEM Pa3JINIHBIX BCUICCTB.

e (Oco3HaHuE: YyBCTBA TOPJIOCTH 32 POCCUMCKYIO XUMHUECKYIO HAyKy U YBa)K€HHE K UCTOPUU €€ Pa3BUTHUS; YBAXKEHUS U IPUHATUS JOCTUKEHUM XUMUH B
MUpE; JIIOOBU K MPUPO/IE; YBAKEHUS K OKPY>KAIOUIUM (YJalUMCsl, YYUTEISAM, POAUTENSIM U JIp.).

e [lpusHaHue: HEHHOCTH 370POBbs (CBOETO M IPYTUX JIOEH ); HEOOXOIMMOCTH CaMOBBIPAKEHHUSI, CAMOpeaIN3allu1, COLIMAIbHOTO MIPU3HAHUS.

e (Oco3HaHue: TOTOBHOCTH (UM HETOTOBHOCTH) K CAMOCTOSITENIbHBIM MOCTYNKaM U JE€HCTBUSAM, OTBETCTBEHHOCTH 3a UX PE3YJbTaThl; FTOTOBHOCTHU (MK
HErOTOBHOCTH) OTKPBITO BBIPA)KaTh U OTCTAUBAaTh CBOIO MO3ULIMIO U KPUTUYHO OTHOCUTHCS K CBOMM IOCTYITKAM.

e [IposiBieHune: 3KOJOrMUYECKOT0 CO3HAHUS; 100pOKENaTeTbHOCTH, JOBEPUS U BHUMATEIBHOCTH K JIFOJSIM, TOTOBHOCTH K COTPYIHUYECTBY U ApYyXkOe,
OKa3aHMIO IMOMOIIY TeM, KTO B HEM HY»/1aeTcCsl; OTBETCTBEHHOT'O0 OTHOILIEHHSI K YUE€HHIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BUTHIO U CaMO00pa3zoBa-

HHWIO HA OCHOBC MOTHBAIIMH K 06y11eH1/1}0 1 IIO3HAHUIO
e VYMeHue YIIPaBJIATH CBOEH ITO3HABaTEIbHOM JACATCIbHOCTBIO.




[TonnMaHKe 3HAYMMOCTH €CTECTBEHHOHAYYHBIX 3HAHUH JJIS1 peLIeHUs MPAaKTUYECKUX 3a/1a4; GOPMUPOBAHNE YMEHHUS IPaMOTHOTO 00pallieHus ¢
BEIIECTBAMH B XUMUYECKOU 1a00paTOpuu U B OBITY.

METAIIPEAMETHBIE PE3YJIBTATbBI

1. PeryastuBHblie YY/I
OOyuarouuiics cMoxeT (HopMyaupoBaTh LeJb YpOKa W CTaBUTh 33Jayd, HEOOXOAMMBIE AJIs €€ JOCTHKEHHs; IJaHUPOBaTh CBOIO JAEATENBHOCTh U
IPOTHO3UPOBATh €€ pe3yibTaTbl; padoTaTh MO IUIAHY, CBEPATh CBOM JEHCTBHS C ILEJIBI0 M, IPU HEOOXOAMMOCTH, KOPPEKTUPOBATh OIIMOKH
CaMOCTOSATEIIBHO.
OOyuarouuiics CMOKET IIAHUPOBATh BPEMsI BHIIIOJHEHUS 3a/JaHHi; BJIaJIeTh HaBbIKAMHU CAMOKOHTPOJIS,, CAMOOLICHKH, IPUHSTHS PELICHUH U OCO3HAHHOT'O
BbIOOpa B yUeOHOM U MMO3HABATEIBHOM IEATETLHOCTH.
OOyuarouuiics CMOXET ONpeieNsITh COBMECTHO C I1€aroroM ¥ CBEpCTHUKAMU KPUTEPUHU TUIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUHU OLIEHKH CBOEH yueOHOH
JESATEIIBHOCTH.
OOyuaronuiicss CMOXET OIIEHUBATh MPOJAYKT CBOCH JEATEIIHOCTH T10 33/IaHHBIM H/HIT CaMOCTOSTEIHHO OMPEICIICHHBIM KPUTEPHUSIM B COOTBETCTBUU C
LIEJIbIO IEATEIbHOCTH.
OOyuaromuiics cMoXkeT HaOII0AaTh U aHAIM3UPOBAaTh COOCTBEHHYIO yUEOHYIO U IIO3HABATENIbHYIO JESTEIbHOCTD U ACATENbHOCTD APYrHX 00yYaromuxcs B
IIPOLIECCE B3aUMOIIPOBEPKH.
OO0yyaromuiicss CMOKET IIJIAHUPOBATH CBOIO JESATENILHOCTb, HAXOUTh aJITOPUTM BBIIIOJHEHUS IOCTaBJICHHOM 3aa41; OCYIIECTBIIATh CaMO- U B3aUMO-
KOHTPOJIb [TPOLIECCA BBIITOJIHEHUS SKCIIEPUMEHTA U KOPPEKLIUIO CBOEH J1EATEIbHOCTH; COBMECTHO C I1€JAroroM opopmMiIATh OTUET, BKIKOYAIOIINN ONMCAHNE
JKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB U BBIBOJOB.

2. IToznaBarteabHble YVY/I
OO0yyaromuiicss CMOKET OIpeAENATh NOHATHS, CO3/1aBaTh 0000IIEHNS, YCTaHABINBATh aHAJIOT MU, KJIACCU(UIIUPOBATh, CAMOCTOATEIHLHO BHIOUPATh
OCHOBaHUS U KPUTEPUH [T Kilaccu(uKaium,
OOyuaromuiics CMOXET yCTaHaBJIMBATh IPUUYNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh JIOTMUYECKOE PacCykJIeHHEe, yMO3aKIIoUeHUe (MHAYKTHBHOE,
JIelyKTUBHOE, 110 aHAJIOTUH) U JI€JaTh BBIBOBI.
OOyyaromuiicss cMokeT 0003HAa4aTh CUMBOJIOM M 3HAKOM IpEIMET W/WIN SIBJIEHHE, HUCIO0JIb30BaTh 3HAKOBO-CUMBOJUYECKHE CPENICTBA JJISI PACKPBITHS
CYILIIHOCTHU IPOLIECCOB, /ISl PEIICHUs yUeOHBIX U T03HABATEIbHBIX 33/1a4.
OOyuaronuiics CMOXET COCTaBJIATh HA OCHOBE TEKCTa TaOJMIIbI, CXEMBbl, ONOPHBIN KOHCIEKT, B TOM uucie ¢ npumeHenueM cpeacts MKT; nomydars
UH(OPMALIMIO U3 PA3IUYHBIX HCTOYHUKOB, TOHUMAaTh, UHTEPIPETUPOBATH U MTPe0Opa30BbIBaTh MHOOPMAIIHIO, TPECTABICHHYIO B pa3IMYHbIX (hopMax.

3. Kommynukarusubie YYJI
OOyJaronuiicss CMOXET OTIPENIENIATh BO3MOXHBIE POJI B COBMECTHOM JICATEIBHOCTH; UTPATh ONPENIEIIEHHYIO POJIb B COBMECTHOM JI€ATEIIEHOCTH.
OO0yyaromuiicss CMOXKET yCTaHaBIMBATh paboune OTHOIIECHHUS B IPYIIIE, IUIAHUPOBATh 001He CIOCOObI pabOThI; OCYHIECTBIATh Y4eOHOE COTPYAHUYECTBO
C YUHTEJIEM M CO CBEPCTHUKAMHU.
OOyuaromuiics CMOXET CTPOUTh PeUYeBbIE BHICKA3bIBAHUS B YCTHON M MHUCBMEHHON (pOpMe, BECTU AUAJIOT Ul BBISABICHHS pa3HbIX TOUEK 3pEHUs Ha
paccMaTpuBaeMyl0 HHPOPMAIIMIO; BEIPAXKaTh U ApT'yMEHTHPOBATh CBOIO TOUYKY 3pEHHSL.

INJIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUS B 9 KJIIACCE




BBINTYCKHUK HAYUUTBHCA

BBIITYCKHHUK NNOJYYUT BOSMOKHOCTb HAYUUTHCA

HNPEAMETHBIE PE3YJIBTATDI:

MCIIOJIb30BAaTh IIPU XAPAKTEPUCTUKE NIPEBPALLEHUN BEILIECTB OHATHS:
«XHMHYECKas peaKUus», «PEaKkLui COCIUHEHU», «PEaKLIUU
Pa3I0oKEHUD», «PeaKIu 00MEHAY, «PEaKIIUH 3aMELICHU», «PEaKIIUH
HEUTpaIu3aluny, «9K30TEPMUUECKHUE PEAKLIUN», «IHIOTEPMUYECKHE
peaxim», «oOpaTUMbIe PeaKIUny, «KHe0OpaTUMBbIE PEaKIIUNY,
«OKHUCIIMTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMNY, KTOMOT€HHbIE
peaKkumn», «KreTepOreHHbIE PEAKLIUN), «KATAIUTUYECKUE PEAKLUN»,
«HEKaTAIMTUYECKUE PeaKu», «TeII0BOH 3 (HeKT XUMUUECKO
PeaKUn», «CKOPOCTh XUMUYECKON PEAKLIUN), «KATAIIU3aTOP»;
XapakTepu3oBaTh O0LIMe XMMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB
U TUJIPOKCUJIOB;

IIPUBOAUTH IIPUMEPHI PEaKLUH, OATBEPKAAOIUX XUMUIECKUE
cBOMCTBA aM(OTEPHBIX OKCHJIOB U THJIPOKCHU/IOB;

JIaBaTh XapaKTEPUCTUKY XMMUYECKUX PEAKIUHI I10 YUCILY U COCTaBY
MCXOJIHBIX BEIIECTB U MPOIYKTOB PEaKIH; TeIUIOBOMY d(hdeKTy;
HaIIPaBJICHUIO NIPOTEKAHUS PEaKLK; U3MEHEHUIO CTCIICHEN OKUCIICHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJIHBIX BEIECTB; yYaCTHIO
KaTaju3aTropa;

OOBSACHATH U IPUBOJAUTH IPUMEPHI BIUSHUS HEKOTOPHIX (PAKTOPOB
(mpupoza pearupyouux BelecTB, KOHIIEHTPAIHs BEIECTB, 1aBJICHUE,
TEeMIIepaTypa, KaTajau3aTop, HOBEPXHOCTb CONIPUKOCHOBEHHUS
pearupymoIrx BeIIecTB) Ha CKOPOCTh XUMHUUECKHUX PEaKIIMii;
HaOJI01aTh M OMMCHIBATh YPaBHEHUS PEAKLUH MEX1y BEeLECTBaMHU C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POAHOTO) S3bIKA U S3bIKA
XUMUU;

IIPOBOJUTH OIBITHI, IIOATBEPKAAOIINE XUMUUYECKUE CBOMCTBA
aM(OTEPHBIX OKCUIOB U THAPOKCUIIOB;

HCITOJIB30BAaTh ITPU XAPAKTEPUCTHUKE METAIIOB U UX COCIUHEHUN
MOHATUS: «METAJUIBLY», «Psii AKTUBHOCTU METAJIOBY, «IIEJIOYHBIE ME-
TaJUIbI», «IIEJIOYHO3EMEIBHBIE METAIIIBIY, UCIIOJIB30BATh UX IIPU Xa-
PaKTEPUCTHKE METAIIOB;

UCIIOJIB30BAaTh IIPU XapaKTEPUCTUKE HEMETAJUIOB U UX COCIUHEHUN

8b1068UAMb U NPOBEPSIMb IKCHEPUMEHMALHO 2UNOME3bl 0 XUMUYECKUX
CBOUICMBAx 6ewecme Ha OCHOBe UX COCMA8a U CMPOeHUs, Ux
cnocobHocmu  cmynams 8 XuMuyeckue peakyuu, O Xapakmepe U
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PEaKyUll;

Xapakmepuzoeams 6ewjecmea no CoCmagy, CmMpOeHulo U C8OUCMBAM,
VCMAHABIUBAMb  NPUUUHHO-CLEOCBEHHble  C8A3U  MeHCOY OAHHbIMU
XapakxmepucmuKamu eeujecmed;

COCMasnsimov —~ MOAEKYJAPHbIE U NOJHble UOHHbIE VYPAGHEHUs O
COKPAWeHHbIM UOHHBIM YDABHEHUSAM,

NPOCHO3UPOBAMb CNOCOOHOCMb BeWecmed NPOoAGIAMb OKUCTUMETbHbIE
UnU B0CCMAHOBUMENbHBIE CEOUCMBA C YYemOM CmeneHel OKUCTIeHUs
NEMEHMOB, 6X00SUJUX 68 €20 COCMAB;

cocmasnams VpasHeHus peakyuil, COOMEEMCMBYIOUUX
noOCne008amenIbHOCMU — NPeBpaujeHutl  HeopeaHuyeckux  6eujecms
PA3UYHBIX KIACCOB;

8b108U2AMDb U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bL O Pe3YIbmMamax
6030elicmeuUs.  paziuyHbIX — (aKmopos Ha  USMEHeHUue CKOpoCmu
XUMUYECKOU peakyuu;

UCNONb308aMb NPUOOPEmenHble 3HAHUS OJisL IKOIOSUHECKU 2PAMOMHO20
noeeodeHUsl 8 OKpydHcaroujeli cpeoe;

UCNoOIb308amb  NPUOOPEmMeHHble  KIIOYeble  KOMNEeMeHyuu  npu
BbINOIHEHUU  NPOEKMO8 U  YUEOHO-UCCIe008AMENbCKUX — 3a0ay  NO
UBYYEHUIO CBOLUICMS, CHOCOO08 NONYUeHUs U PACNO3HABAHUS e eCE;
00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUWECMBAX U XUMUYECKUX
npoyeccax,

KpUMu4uecky  OMHOCUMbCA K NCeBOOHAYYHOU  uHGopmayuu,
Heo0OpoCco8eCcmHOU peKiiame 8 CPeOCmeax Maccosou uHghopmayuu,
0CO3HABAMb  3HAYEHUe MEeOPeMmuYecKux 3HAHUL No  XUMUU O
NPAKMU4ecKoll 0esimeIbHOCMU 4el08eKd,

€030a6amv MOOenu U cxemuvl O peuleus y4eOHbIX U NO3HABAMENbHbIX
3a0ay,  NOHUMAmMb  He0OX00UMOCHMb  COOMOOeHUs  NPeOnUCcaHull,
npednazaemvlx 8 UHCMPYKYUAX NO UCNOIb30BAHUIO JIeKAPCME, CPeOCms




MOHSTHS: «HEMETAJUIBI», «TaJOreHbI», «AIJIOTPOITHBIE
BUJIOM3MEHECHHSI», «KECTKOCTH BOJIBI», BPEMEHHAS KECTKOCTh BOJBI»,
«TOCTOSIHHAS KECTKOCTh BOABI», «00IIast )KECTKOCTh BOJIBI;

JIaBaTh XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-METAJLIOB (I11e-
JIOUHBIX METAJIJIOB, MarHus, KaJbIIHs, AIIOMUHUS, JKelie3a) U
3JIEMEHTOB-HEMETAaJIOB (BOJIOPO/Ia, TaJIOTEHOB, KHCIOPO/a, CEPHI,
azoTa, hocdopa, yriepoa, KpeMHHUS ) TIO UX TTOJTOKCHHIO B
[lepuoanueckoil cucteme xumudeckux 3nemeHToB . 1. Menaeneesa
(XMMUYECKUl 3HAK, TOPSAKOBBIA HOMEp, IIEPUOJI, TPYIIIA, TIOTPYIINA,
OTHOCHUTEIIbHAsl aTOMHasl Macca, CTPOEHUE aToMa (3aps Sapa, Yucio
MIPOTOHOB U HEUTPOHOB B Spe, O0IIECE YHCIIO FJICKTPOHOB,
pacrnpeziesieHue JIEKTPOHOB 10 ANEKTPOHHBIM CJIOSIM), IPOCTOE
BEIIECTBO, (opMyJia, HA3BaHUE M THIT BBICIIIETO OKCUIA U THIPOKCH]IA);
HA3bIBaTh COSAMHEHHS METAIJIOB U HEMETAJJIOB, COCTABIIATD UX
(dbopMyIIbI 110 HA3BAHUIO;

O0OBSCHATH 3aBUCUMOCTh CBOMCTB (WJIM MIPEICKA3BIBATH CBOMCTBA)
XUMUYECKUX AJIEMEHTOB-METAJIJIOB M HEMETAILIOB (pajuyc,
METAJJIMYECKHE CBOMCTBA 2JIEMEHTOB, OKUCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIC CBOWCTBA DJIICMEHTOB) H 00pa3yeMbIX HMH
coeMHEHMH (KHCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB U
TUAPOKCHJIOB, JETYYHX BOJIOPOIHBIX COSAMHEHUH, OKUCIUTEIBHO-
BOCCTaHOBUTENBbHBIE CBOWMCTBA) OT MoJiokeHus B [lepuoanueckoit
cucteMe xuMudeckux aneMeHToB J[. 1. Meneneena;

OTHCHIBAThH OOIINE XMMHUECKHE CBOMCTBA METAJNIOB U HEMETAJLIOB C
MOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO UJT POJIHOTO) SI3bIKA U SI3BIKA
XUMUH;

COCTABJISITH MOJICKYJISIPHBIC YPaBHEHUS PEAKIIH, XapaKTePU3YIOIINUX
XUMHUYECKHE CBOWCTBA METAJIJIOB, HEMETAJJIOB U UX COCMHEHUH, a
TaK)Ke DJIEKTPOHHBIE YPABHEHHSI POLIECCOB OKUCIICHUSI-
BOCCTAHOBJICHUS; YPaBHEHUS JIEKTPOTUTHICCKOMN TUCCOIUAIINH,
MOJIEKYJISIpHBIE, TIOJTHBIE U COKPAIllEHHBIC NOHHBIE YPAaBHEHHS peaKiuii
C y4acCTHEM DJIEKTPOJIUTOB;

OTHCHIBATh XUMUYECKHE CBOKWCTBA MIETIOYHBIX U IIEI0YHO3EMENbHBIX
METaJIOB, aJTFOMUHMS, JKeJe3a, BOJOPOAa, raJIOreHOB, KUCIOpO/a,
cepsl, a3oTa, ¢pocdopa, rpaduTa, amMasza, KpEMHHUS U UX COSTUHEHUN C
MOMOIIHIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA

ObIMOBOU XUMUU U OP.




XUMUY;

OTHCBIBATH CIIOCOOBI YCTPAHEHHSI dKECTKOCTH BOJIBI U BBITIOJIHSATH
COOTBETCTBYIOIIMI UM XUMHYECKUHN IKCIIEPUMEHT;

BBINOJIHATh, HAOJIIOJATh U OUCHIBATh XUMUUYECKHH SKCIIEPUMEHT HO
Pacro3HABaHUIO Ba)KHEWIINX KATHOHOB METAJIOB, THAPOKCU- HOHOB,
MOHOB BOJZIOPOZA U aMMOHHS, CyIb(at-, KapOOHUT-, CUIIHKAT-, pocaTt-
, XJIopua-, OpOMU/-, HOANU-UOHOB;

AKCIIEPUMEHTAIBHO UCCIIE0BATh CBOMCTBA METAIIJIOB U UX COEIM-
HEHUH, pelaTh SKCIIEPUMEHTaIbHbIE 3a1a4u 110 TeMe «MeTalb» u
«HemeTamisl;

ONMCHIBATh XUMUYECKUI IKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOIO
(PyccKOro WM pOJHOIO) A3bIKA U SI3bIKA XUMUHU;

IIPOBOAMTH PacueThl 10 XUMUYECKUM (pOpMysIaM U YpaBHEHUAM
peakuuii, NpOTEKAOIINX C Y4aCTUEM METAJIJIOB, HEMETAJJIOB U UX
COEIMHEHUI.

oOpaiuatscs ¢ 1abopaTOpHbIM 000PYI0BaHUEM U HarpeBaTeIbHbIMU
npuOopaMu B COOTBETCTBUU C IIPaBUIIAMU TEXHUKH 0€3011aCHOCTH;
Ha0Jr01aTh 32 CBOMCTBAMU HEMETAIIJIOB U MX COEAMHEHHH U sIB-
JICHUSIMH, IPOUCXOJALIMMH C HUMU;

JIeJIaTh BbIBOJIbI 110 pe3yIbTaTaM MIPOBEJEHHOTO SKCIIEPHUMEHTA.

JIMYHOCTHBIE PE3YJIBTATBI

[TonrMaHMe: OCHOBHBIX HCTOPHUYECKUX COOBITHI, CBI3aHHBIX C Pa3BUTHEM XMMHUU U 00IECTBA; TOCTHKEHUI B 00JACTH XUMHUU U KYJIBTYPHBIX TPAJIUIIHI
(B 4aCTHOCTH, HAYYHBIX TPAIUIIMI) CBOCH CTpaHbl; OOIIEMHUPOBBIX JOCTHKEHUM B 001aCTH XUMUU; OCHOBHBIX MPUHIIUIIOB U MTPaBUJI OTHOIIEHUS K
MIPHUPOJIE; OCHOB 3I0POBOT0 00pa3a )KU3HU U 37J0POBbecOEpErarouX TEXHOJIOTHIl; MPaBUJI MOBEICHHS B UpE3BbIUaHBIX CUTYAIUAX, CBSI3aHHBIX C
BO3JICHCTBUEM PA3JIMYHBIX BEIIECTB; OCHOBHBIX MPaB U 00S3aHHOCTEN IpakKJaHNHA (B TOM YHCIIE YUYalerocs), CBA3aHHbIX C JUYHOCTHBIM, Ipodeccuo-
HAJIBHBIM M KU3HEHHBIM CaMOOIIpeIeJICHUEM; COITUAIBHON 3HAUMMOCTHU U COACPKAHUS MPOQPECCHii, CBI3aHHBIX C XUMHUEH.

Oco3HaHKe: 4yBCTBA TOPJIOCTH 32 POCCUMCKYIO XMMHYECKYIO HAYKY M YBOKEHHE K UICTOPUU €€ PA3BUTHUS; YBAKCHUS U IPUHATUS TOCTUKEHUN XUMHUH B
MUpE; TI00BU K IPUPOJIC; YBAKEHUS K OKPYKAIOLIUM (y4alUMCS, YIUTEISIM, POAUTEISAM U JIp.).

Oco3HaHKe YyBCTBA MPEKPACHOTO U AICTETUIECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEIIIECTB U UX MPEBPAIICHUI; CAMOYBaXXEHUS 1
SMOIMOHAILHO-TIOJI0KATEIFHOIO OTHOIIIEHMS K ce0e.

[Ipu3HaHue: IEHHOCTH 30POBbsI (CBOETO U JPYTHX JIFO/ICH); HEOOXOJUMOCTH CaMOBBIPaKEHUSI, CAMOpealTu3allii, COUATBHOTO TPHU3HAHMUSL.
Oco3HaHue: TOTOBHOCTH (MJIM HETOTOBHOCTH ) K CAMOCTOSITETTbHBIM MOCTYIKAM U ACHCTBHUSIM, OTBETCTBEHHOCTH 32 MX PE3yJIbTaThl; TOTOBHOCTH (TN
HETOTOBHOCTH) OTKPBITO BBIPAXaTh U OTCTAUBATh CBOIO MO3UILIMIO M KPUTHYHO OTHOCUTHCSI K CBOUM IMOCTYTIKAM.

[IposiBieHNE: IKOTOTHIECKOTO CO3HAHUS; TOOPOKENATETLHOCTH, IOBEPHS 1 BHUMATEIIBHOCTH K JIFOJISIM, TOTOBHOCTH K COTPYJIHUYECTBY H JIPYyKOeE,
OKa3aHUIO TTOMOIIN T€M, KTO B HEH HYXKJIaeTCs; 0000IEHHOT0, YCTOWYNBOTO U M30MpaTEIHLHOTO TT03HABATEILHOTO HHTEPECA, HMHUITUATHUBEI 1




1r0003HATENBLHOCTH B M3yUYEHUH MUPA BEILECTB U PEAKIIMI; 11eJIeyCTPEMIEHHOCTH M HACTOMYMBOCTH B JOCTHXKEHHH 11eJIei, TOTOBHOCTH K IIPEOJI0JICHHIO
TPYAHOCTEH; YOS)KACHHOCTU B BO3MOKHOCTH MTO3HAHUS PUPO/IBI, HEOOXOIUMOCTH PAa3yMHOTO UCIOJIB30BAHUA JOCTIKEHU I HAYKH U TEXHOJIOTHA IS
pa3BUTHs OOLIECTBA.

YMeHue: ciymaTh U CIbIIATh MapTHEPa, IPU3HABATh MIPABO KaXKJ0r0 Ha COOCTBEHHOE MHEHHE, IPUHUMATh PELICHHUS C YY€TOM MO3HLIUI BCEX
Y4aCTHUKOB.

VYMeHue: yCTaHaBIUBaTh CBA3b MEXKJLy LIEJIbIO U3YUYEHUS] XUMHUH U TEM, JIJIsl YEr0 OHA OCYILECTBIIAETCS (MOTHBAMHU ); BBIMOIHATH KOPPUTUPYIOILYIO
CaMOOLIEHKY, 3aKJIIOYAIOIYIOCS B KOHTPOJIE 3a IIPOLIECCOM U3YUYEHUsI XUMUHU U BHECEHUH HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOLIMX 3TAlaM U
croco0am M3Y4eHHUs1 Kypca XMMHHM; BHITIOJIHATH PETPOCIIEKTUBHYIO CaMOOIICHKY, 3aKJIFOYAIOIIYIOCS B OIICHKE Mpoliecca M pe3yIbTaTa H3y4eHus Kypca
XMMHU OCHOBHOM IIIKOJIBI, TIOJBEIEHUH HTOTOB HA OCHOBE COOTHECEHUs 1ieIeil U pe3ysIbTaTOB; CTPOUTH XKU3HEHHBIE U TPO(ECCHOHAIBHBIE TUIAHBI C
Y4ETOM KOHKPETHBIX COLMATBbHO-UCTOPHUECKUX, TIOUTHIECKAX U IKOHOMUYECKHX YCIOBHUI; 0CO3HABATh COOCTBEHHBIE IIEGHHOCTH M COOTBETCTBUE HX
IIPUHUMAEMBIM B JKU3HU PELIECHUSMH; BECTU JUAJIOT HA OCHOBE PAaBHOIPABHBIX OTHOLICHUH U B3aUMHOT'O YBa)KEHUS; BBIIEIISIT HDABCTBEHHBIM aCIIEKT
MIOBE/ICHUS U COOTHOCUTH MOCTYIKH (CBOU M IPYT'HX JIOJEH) U COOBITHS ¢ IPUHATHIMU 3TUYECKUMHU HOPMAMU: B IIPE/IeaX CBOMX BO3ZMOXKHOCTEMN
IPOTUBOACHCTBOBATh ACHCTBHUIM U BIMSHUAM, IPEICTABISIONIMM YIpo3y KU3HH, 3I0pPOBbIO U O€30IaCHOCTH JIMYHOCTH M O0IIEeCTBA.

METAINPEJIMETHBIE PE3YJIBTATHI

1. PeryastuBHbie YYJI
YMeHne caMocTosTeNbHO (hOPMYITHPOBATH ENTb YPOKa M CTaBUTH 3a/1a41, HEOOXOIUMBIE ISl €€ JIOCTHKEHHST; IUTAHUPOBATh CBOIO JIEATEILHOCTD U
IIPOrHO3MPOBATh €€ PE3YyJIbTaThl; pad0TaTh B COOTBETCTBUU C U3YUYEHHBIMU aIrOPUTMaMU JAEUCTBUI; CBEPATH CBOM JEHCTBUS C LIEIbIO U, IPU
HE00XO0/IMMOCTH, KOPPEKTUPOBATh OIIMOKH CAMOCTOSATENIBHO
YMeHHe COOTHOCHTh CBOU JIEHCTBHSI C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIISTH KOHTPOJIb CBOEH ACSATEIBHOCTH B IIPOLIECCE TOCTUKEHUS Pe3yJIbTaTa
OTIpEAENATh CIOCOObI IEUCTBUI B paMKaXx MPEAI0KEHHBIX YCIOBUN U TpeOOBaHM, KOPPEKTUPOBATH CBOM JIEHCTBUSI B COOTBETCTBUU C U3MEHSIOIIEHCS
CUTYaLlUEH.
YMeHue oleHnBaTh NPaBUILHOCTD BHITIOJHEHUS Y4eOHOM 3a/1a4, COOCTBEHHbBIE BO3MOYKHOCTH €€ PEIICHHUS.
Bnagenue ocHOBaMH CaMOKOHTPOJISl, CAMOOIIEHKH, IPUHATHUS PELICHUHN U OCYIIECTBIEHUS OCO3HAHHOTO BbIOOpa B Y4EOHOM U 1M03HABATEIbHON
JIeATEIBbHOCTH.
YMeHuMe ILUIaHUPOBATh CBOKO AEATENBHOCTD; HAXOAUTH AITOPUTM BBINIOJIHEHUS [TOCTAaBICHHOM 3aa4l; OCYIIECTBIIATh CAMO- U B3aUMOKOHTPOJIb IIpoLiecca
BBITNIOJTHEHMSI KCIIEPUMEHTA U KOPPEKIIMIO CBOEH AESITEIbHOCTH; CAMOCTOSITENIbHO O(DOPMIIATH OTUET, BKJIIOUAOIIMHI OMKMCAHUE SKCIIEPUMEHTA, €T0
Pe3yabTaTOB U BBIBOJIOB.

2. IlosnaBarteabHbie YY/I
YMeHue co3iaBaTh, IPUMEHATH U IPe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOJEIN U CXEMBI JUIsl PELIeHUs] y4eOHBIX U TO3HABATENIbHBIX 3a/1a4.
YMeHue ornpenenaTs HOHATHsI, CO3/1aBaTh 0000IIEHNS, YCTaHABINBATh aHAJIOTUH, KJIacCU(UIIUPOBATh, CAMOCTOSITEILHO BEIOUPATh OCHOBAHUS U KPUTEPUHU
JUIs KJaccu(UKaIK, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTD JIOTHYECKOE pacCyXJIeHHe, yMO3aKIIoueH!e (MHIYKTUBHOE, JIeTyKTUBHOE,
10 aHAJIOTHH) U JeNaTh BHIBOBI.
YMeHue caMoCTOSTeNTbHO POBOIUTH HAOIOACHNUS; UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA /IS peIlIeHUs] YUeOHBIX 1 TTO3HABaTENbHBIX 3a/1a4;
(opMynHUpOBaThH BHIBOJIBI.
YMeHue cTpyKTypHpoBaTh U IpeoOpa3oBbIBaTh HH(OPMALIKIO U3 OAHON (GOPMBI B IPYTYIO (ACHEKT CMBICIIOBOTO YTEHUS).




3. KommyHnukaTuBHble YY/JI
YMeHue opraHu30BEIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JCSITEIBLHOCTD C YUUTEIEM M CBEPCTHHKAMU; padOTaTh MHAUBHIYAIHLHO U B TPYIIIE:
HAXOJWTh OOIIee pPENICHHe M pa3peniatb KOH(PIUKTHI HA OCHOBE COTJACOBAHMS TO3WIMA M y4eTa MHTEPECOB; (OPMYIHMPOBATH, apryMEHTHPOBATH M
OTCTauBaTh CBOE MHEHHE.
YMeHue CTpOUTh peueBhIe BHICKA3bIBAHUSI B YCTHOW M MHCHbMEHHOW (pOpME; BECTH JMATOT M Y4aCTBOBATh B JMCKYCCHU JUIS BBISIBICHUS PA3HBIX TOYEK
3peHus Ha paccMaTpUBaeMyr0 HHGOPMAITHIO.

Il. COAEP’ KAHUE YYEBHOI'O NIPEJIMETA: XUMMUSI (8 — 9 kiaccs)

8 KJIACC (2 4 B Hefe110, Beero 68, u3 Hux 1 yac — pe3epBHoe Bpemsi)

Beenenne (54 )  mobamien 1 yac u3 pe3epBHOro BpeMenn B pasaea «Beeaenue» 1st GoJiee 1eTaabHOro YCBOEHHS TeMbl « XMMHU4YeCKHE
popmyib»

[Tpenmer xumuu. MeTo b TO3HAHKS B XUMUU: HAOIIOICHHE, SKCIIEPUMEHT, MOJeupoBanue. VICTOUHUKH XuMU4ecKoi nH(pOpMallny, ee MoJIydeHue,
aHaJIU3 U MPEJICTABICHHUE €r0 Pe3yJIbTaTOB.

[ToHsiTHE O XUMUYECKOM 3JIeMEHTEe U opMax €ro CyIeCTBOBAHUS: CBOOOIHBIX aTOMaxX, MPOCTBIX U CIOKHBIX BEIIECTBAX.

[TpeBpamenus BeniectB. OTIMYNE XUMHUYECKUX PEAKIUN OT PU3NIECKUX SBICHHUHA. POJIb XUMHH B )KU3HU YeTIOBEKa. XeMOpHIus 1 xeMopoOusi.
Kpatkue cBeaenust U3 UCTOpUM BOZHUKHOBEHUS U PA3BUTHSI XUMHUH. POJIb OTEUEeCTBEHHBIX YYEHBIX B CTAHOBICHUH XMMHUECKON HayKu — paboThl M.
B. Jlomonocoga, A. M. bytneposa, /I. 1. Menaeneena.

XuMHYecKasi CAMBOJIMKA. 3HAKU XUMUYECKUX JIEMEHTOB M MPOUCXOKIECHNE UX Ha3BaHU. Xumuueckue hopmyibl. MHIEKCH U KO (DUIIUEHTHI.
OTHocuTeNbHBIE aTOMHAs U MOJIEKYJIsipHast Macchl. [IpoBeieHne pacyeToB MacCcoBOM JOJIM XMMUYECKOTO AJIEMEHTA B BEILIECTBE HA OCHOBE €0
bopMmybI.

[lepuoanueckas cuctema xumuueckux aiemeHToB Jl. . MenneneeBa, ee CTpyKTypa: MaJible U OOJIbIINE TEPUO/IbI, TPYIIIbI U MOATPYIIIIHI.
[lepuonnueckas cucremMa Kak ClipaBOYHOE IMOCOOHE ISl OJTYUYEHHUs CBEIEHUI O XUMHUECKUX HJIEMEHTaX.

demonctpauuu. 1. Moaenu (mmapoctepkaeBsie u CTioapta— bpurine6a) pa3nuyHbIX TPOCTHIX U CIIOXKHBIX BenlecTB. 2. Komieknus cTekIstHHOM
XUMHUYECKOH nocybl. 3. Komekiusa maTepuanoB U U3JENINN U3 HUX HAa OCHOBE aIFOMUHMSL. 4. B3aumoneiicTBue MpaMopa ¢ KUCJIOTOW U IOMYTHEHHE
N3BECTKOBOI BOJIBI.

JlabopaTopHusblie onbIThl. 1. CpaBHEHHE CBOICTB TBEPABIX KPUCTAJUIMUECKUX BEILIECTB U pacTBOPOB. 2. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJIBI,
0JIEKOJIOHA M 3TUJIOBOT'O CIHPTa C PUIBTPOBATIBLHONU OyMaru.

Tema 1. AToMbI XUMHYEeCKHX 3j1eMeHTOB (104 *) " u3 Tembl 3 «CoeIMHEHNsT XHMHYECKUX 2J1eMEHTOBY» HCKI04eH 1 uac, KOTOPbI
IVIAHUPOBAJICH HA U3y4eHHe Bonpoca «OcHoBaHusA» (24), MOCKOJIBLKY B TeMe 6 «PacTtBopenue. PactBopbl. CBoiicTBa pacTBOpPOB
3J1eKTPOJUTOB» ITOT BONPOC BHOBb M3Yy4aeTcsi, Ha foJiee riIy00KoM ypoBHe. /lonoJHUTEIbHBIN Yac 100aBjeH B TeMy 1 «ATOMbI XHMHYeCKHX
3J1eMEHTOB» Ha U3y4YeHHe BONPOca 00 HOHHOI CBSI3U. ABTOP NPOrpaMMbl JOIIYCKaeT BO3MOKHOCTH BAPHAIUM B COOTBETCTBHH €
COOCTBEHHBIMHM NPEANOYTCHUSIMH U 0COOCHHOCTSIMU KOHTHHI€HTA.




ATOMBI Kak (popma CyIIecTBOBaHUSI XUMUUYECKUX 371€MEeHTOB. OCHOBHbIE CBEICHUS O CTPOCHUU aTOMOB. J{0Ka3aTeabCcTBa CI0KHOCTH CTPOCHUS
atromoB. OnbITel Pesepdopaa. [lnanerapHas Mosienb CTpOCHUS aTOMa.

CocraB aTOMHBIX sA11ep: IPOTOHBIL, HEUTPOHBI. OTHOCUTENIbHAS ATOMHAs Macca. B3auMoCBsA3b NOHATHI «IIPOTOHY», KHEUTPOHY, «OTHOCUTEIbHAS
aTOMHasi Maccay.

W3meHeHue yncna MpOTOHOB B siIpe aToMa — 00pa30BaHHe HOBBIX XMMHUYECKUX 3JIEMEHTOB.

N3meHeHune yncina HEUTPOHOB B AApe aTOMa — 00pa3oBaHue U30TONOB. COBPEMEHHOE ONPEECIIEHNE IOHATUS «(XUMUYECKUH 311eMeHT». M30TombI Kak
Pa3HOBHUIHOCTH aTOMOB OJJHOTO XMMHYECKOT'0 3JIEMEHTA.

OnexTpoHbl. CTpOEHUE IEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKUX 3JIEMEHTOB MabIX N1€pHO10B. [IoHATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
[lepuoanueckas cucrtema xumudeckux 31nemMenToB J[. M. MennesneeBa u ctpoeHue aToMoB — U3MUYECKUN CMBICT MOPSIAKOBOIO HOMEpa 2JIEMEHTAa,
HOMEpa IPyIIbl, HOMEPa MEepUoaa.

N3meHeHune uncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHUYECKOTO JIEMEHTA — 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULATEIbHBIX
noHoB. MoHbI, 00pa30BaHHbIE aTOMaMH METANIOB U HEMETAUIOB. [ [pUunHbI M3MEHEHUST METAITNYECKUX U HEMETAJUIMYECKUX CBOWCTB B MEPHOAX U
rpynmnax. ObpazoBanue OuHapHbIX coequHeHuid. [Tonsitue 00 noHHoM cBsizu. Cxembl 00pa3oBaHus HOHHOM CBsi3U. B3anMopeiicTBue aToMoB
AJIEMEHTOB-HEMETAINIOB MEXy cOO0M — 00pa30BaHUE IBYXaTOMHBIX MOJIEKYJ IPOCTHIX BeliecTB. KoBaneHTHas HEeNmosIpHas XUMUYecKasi CBSI3b.
DNEeKTPOHHBIEC U CTPYKTYpPHBIE (POPMYIIBI.

BsaumopeiicTBiue aTOMOB HEMETAIIIOB MEXKy COO0H — 00pazoBaHue OMHAPHBIX COSAMHEHUI HEMETAIJIOB. DIEKTPOOTpULlaTeNbHOCTh. KoBanenTHas
noJisipHast CBs3b. [[OHATHE O BAJIGHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BBIBATh KOBAJICHTHBIE XUMHUUEcKUe cBsi3u. CocTaBieHne GopMya OMHAPHBIX
COEMHEHMI 10 BasieHTHOCTU. HaxoxieHne BajJeHTHOCTH 110 ¢hopMysie OMHAPHOTO COETUHEHUS.

B3auMozeiicTBre aTOMOB METAILIOB MEXAY COO00M — 00pa30BaHHE METAIIMYECKUX KPUCTALIOB. [IoHATHE O METAITHYECKOM CBSI3H.
JeMoHcTpanuu. Mojenu aToMOB XUMUYECKUX 3JIEeMEHTOB. [lepuoanueckas cuctema xumudeckux aneMeHnToB [l. V1. Menzaeneesa (paznuyHbie
(bopMbI).

JlaGopaTopHsle onbIThI. 3. MoenupoBaHie NPUHIUNIA JeHCTBUS CKaHUPYIOLIero Mukpockomna. 4. M3rotoBinenue Mojeneil Moiekyn OMHapHbIX
coeanHeHuil. 5. I3roToBiieHNE MOAENH, WILUTFOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IIpocTsie BemecTBa (64)

[Tonoxxenne MmetaiuioB U HeMeTauioB B [lepronnueckoit cucreme xumuueckux 3semeHToB /. . MenneneeBa. BaxkHeime nmpocThie BEIecTBa —
MeTaJuIbl (KeJe30, alFOMUHUM, KaJablMi, Mard M i, HaTpul, kanuit). OOmue ¢puznyeckre CBONCTBA MeTaJUIOB. BakHelne npocTeie BelecTBa-
HeMeTaJlIbl, 00pa30BaHHbIE aTOMaMH KUCJIOPOJa, BOAOPO/Ia, a30Ta, cephl, hocdopa, yriepoaa. Mosekysbl IPOCThIX BEIIECTB-HEMETAIJIOB —
BOZOPOJa, KUCIOPOAA, a30Ta, raJloreHoB. OTHOCUTENIbHAS MOJIEKYJISIPHAs Macca.

CriocoGHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIIBKUX MPOCTHIX BEIIECTB — AJJIOTPOIHS. AJIOTPONHbBIE MOAU(PUKALINN
Kucaopoaa, pocpopa, onoBa. Meraminueckue 1 HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTh 3TOTO OHSATHSL.

Yucno Aporanpo. KonmnuectBo BeniectBa. Moisb. MonsipHast Macca. MossipHbIit 00beM ra3oo0pa3HbIx BellecTB. KpaTHble eIMHUIIbI U3MEepEeHUs
KOJINYECTBA BEIECTBA — MIIIMMOJIb U KUJIOMOJIb, MUJUTUMOJISIPHAS U KWJIOMOJIIpPHAst MAacChl BEIIECTBA, MIJITUMOJIAPHBIN M KUJIOMOJISIPHBIM 00BEMbI
ra3000pa3HBIX BEIICCTB.

PacueTs! ¢ ncnoab30BaHUEM MOHATHH «KOJIMUYECTBO BEILECTBAY, «MOJISIPHAS MAccay, «MOJISIPHBIM 00BEM ra3oB», «4UCI0 ABOTaIpoy.
demonctpauuu. [Torydenue o3ona. OOpa3ipl 6€I0TO U CEPOro 0JI0Ba, Oeoro u kpacHoro ¢ocdopa. Hekoropsie MeTauibl 1 HEMETAJUIBI C
KOJINYeCTBOM BeniecTBa 1 Mosb. MossipHbIi 00beM ra3000pa3HbIX BELIECTB.



JlaGopaTropHbie onbIThI. 6. O3HAKOMJIEHHE C KOJUIEKIIUEH MeTaioB. 7. O3HaAKOMJIEHHE C KOJUICKIIMEW HEMETAIJIOB.

Tema 3. CoeqMHeHUsA XUMHUYECKHX J1eMeHTOB (144)

Crenens okucienusi. CpaBHEHHE CTENIEHH OKUCIICHUS U BalleHTHOCTU. OnpeieNieHue CTeNeHN OKUCIICHUS JJIEMEHTOB B OMHAPHBIX COSAMHEHUSX.
Cocrasnienue GhopMys1 OMHAPHBIX COSTUHEHHM, OO CIIOCO0 MX HA3BaHU.

bunapHbie coequHEHNS METAJUIOB U HEMETAJUIOB: OKCUbI, XJIOpUAbl, Cyibuasl U np. CocraBieHue ux Gopmyi.

buHapHble coeIMHEHNS HEMETANIOB: OKCH/IbI, JIETYYUE BOJOPOIHBIE COEAUHEHMS, UX COCTaB U Ha3BaHUs. [IpeacraBuTeny OKCUI0B: HOJA,
YIJIEKUCIIBIN Ta3, HeralleHas u3Bectb. [IpeacraButent 1eTydnx BOJOPOAHBIX COEIMHEHUI: XJIOPOBOAOPOI U aMMHUAK.

OcHoBaHus, X COCTaB U Ha3BaHus. PacTBopuMocTh ocHOBaHUM K Bojie. [IpencraBurenu mienoyeit: THAPOKCUIBI HATPUS, KaJlusd U Kanblus. [lonstue
00 MHAMKATOpaX U KaYeCTBEHHBIX PEAKIUAX.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxanus kucnot. [IpeacraBurenu KucioT: cepHasi, coisiHasi, a3oTHasi. [loHsATHe 0 miKane KUCIOTHOCTH
(mkana pH). I3MeHneHne okpacku HHANKATOPOB.

Conm Kak Npou3BOJIHBIE KUCIOT U OCHOBAaHUM, UX COCTaB U Ha3BaHuA. PacTtBopuMocTs cosell B Boae. IIpencraBurenu coneid: Xaopu1 HaTpus,
KkapOoHat u GocdaT KambIHs.

AMopdHBIE U KPUCTAJUIMYECKUE BEIIECTBA.

Me:xMoIeKyaspHble B3aUMOAEHCTBYSL. TUIIBI KPUCTAIIIMYECKHUX PELIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUINYECKUX PELIETOK.
UYuctele BemecTBa U cMecu. [IpumMepsl KUAKNX, TBEPIABIX U ra3000pa3HbIX cMeceil. CBoMCcTBa YHCTHIX BelIecTB U cMecei. X coctaB. MaccoBas u
00BbEMHas J10JIM KOMIIOHEHTAa CMecH. PacdeTsl, CBsI3aHHbBIE C UCTIOIB30BAHUEM MTOHSTHUS <O,

Jemouncrpanun. OOpa3ipl OKCUAOB, KUCIOT, OCHOBaHUH U cosieil. Mojienin KpUCTAIUTMUECKUX PElIeTOK XJIOpUa HaTpus, aiMa3a, OKCHAa yriaepoaa
(IV). KucnoTtHo-111e5104HbIE HHIUKATOPbI, U3MEHEHNE UX OKPACKHU B Pa3JIMYHbIX CPElax. Y HUBEPCAJIbHBIN UHIMKATOP U U3MEHEHUE €r0 OKPAaCKU B
pasnuuHbIX cpenax. [Ikama pH.

JlabopaTopHble onbIThI. 8. O3HAKOMJICHUE C KOJIEKIIHEH OKcHaoB. 9. O3HakoMIIeHHEe cO cBoiicTBaMu aMmMmuaka. 10. KauecTBeHHas peakius Ha
yriekucibii ra3. 11. Onpeaenenue pH pacTBOpoB KUCIOTHL, 11en04u U BoAbl. 12. Onpenenenue pH TMMOHHOTO U sI0JI0YHOTO COKOB Ha Cpe3e IJI0JI0B.
13. O3nakomiieHue ¢ koyiekuei coneil. 14. O3HakoMIIeHHE ¢ KOJJIEKIMEHN BEIIECTB C pa3HbIM THIIOM KPUCTAIIIMYECKON pemeTku. M3rorosnenne
MoJiesIel KpUCTAIUTMYECKUX peteTok. 15. O3HakoMieHne ¢ 00pa31ioM TOpHOM MOPOIbI.

Tema 4. U3menenus, npoucxoasiiue ¢ Benecramu (124)

IlonsTHE ABJIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, TPOUCXOIALIMMHU C BELIECTBOM.

SIBneHus, cBA3aHHbIE C U3MEHEHUEM KPUCTAINIMYECKOIO CTPOSHUS BEIIECTBA IIPU MMOCTOSHHOM €r0 COCTaBe, — PU3ndecKue siBineHnus. Ouzndeckue
SIBIIGHUSI B XUMHH: TUCTHIUISIINS, KPUCTAITU3alMs, BRIMTAPUBAHUE U BO3TOHKA BEIIECTB, GUIBTPOBAHKE U IEHTPU(DYTHPOBAHUE.

SIBneHus1, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEIECTBA, — XMMHUECKUEe peakuu. [Ipu3Haku u yciaoBHs MPOTEKaHUSI XUMUUECKUX PEAKIIHI.
Beizienenue TeroTsl ¥ cBeTa — peakiuy ropeHus. [lonsaTie 00 3K30- U 3HIOTEPMUYECKUX PEAKIIHIX.

3aKOH COXpaHEHHs MAacChl BeIeCTB. XMMHUECKHE YpaBHEHU. 3HaUeHUE UHIEKCOB U K03 puirenToB. CocTaBieHrne ypaBHEHUN XUMUYECKUX
peaKkuui.

Pacuersl mo xuMuueckuM ypaBHEHUsIM. Perienne 3aau Ha HaXO0XAeHUE KOJIMYECTBa, MacChl UM 00beMa MPOyKTa peakliiy M0 KOJIMYECTBY, Macce
Wi 00beMy HCXOIHOTO BelecTBa. PacueTsl ¢ HCIOIb30BaHUEM MOHATHS «10JI51», KOTJa HCXOAHOE BELIECTBO JJaHO B BUJIE PACTBOpPA C 3aaHHOM
MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA MIIN COAECPKUT ONPEIEICHHYIO OO TPUMECEN.



Peakuuu paznoxenus. [IpencraBinenue o CKOpocTu XuMuueckux peakiui. Katanuzaropel. @epmenTol. Peakiiun coenunenus. Katanutuyeckue u
HEKaTaTUTHYECKUE PEAKIINH, OOpaTUMbIe M HEOOpAaTUMBbIC peakiuu. Peakiiy 3amenieHus. Psijy akTHBHOCTH METAJIOB, €TI0 UCIIOIh30BaHUE TS
IIPOTHO3UPOBAHNS BO3MOKHOCTH IIPOTEKAHUS PEAKLIMA MEKy METAJJIAMU U KMCIIOTaMH, PEaKLUI BBITECHEHUSI OJIHUX METAJUIOB U3 PacCTBOPOB UX
coneit npyrumu metauiamu. Peakninu oOmeHa. Peaknin HelTpanu3anuu. Y cIOBHS MPOTEKaHMs peakiuii 0OMEHa B pacTBOPax J0 KOHIIA.

Tunel XUMHYECKUX peaKUUi Ha IPUMEPE CBOMCTB BOABL. Peakius pas3inokeHus — 3IeKTPOou3 BoJbl. Peakuiny coequHeHus: — B3aUMOIEHCTBUE BOJIBI C
OKCHJIAMU METAJJIOB M HEMETAJIOB. Y CJIOBUE B3aUMOJICHCTBUS OKCHJIOB METAJUIOB U HEMETAJIOB € BOJOM. [loHsATHE «ruapokcuabDy. Peakuuu
3aMelIeHHs — B3aUMOJIeICTBHE BOJbI C MeTalllaMu. Peakiinu oOMeHa — ruIpoIIn3 BEIECTB.

Jemoncrpauuu. [Tpumeps! pusnueckux sBiIeHuil: a) muaBneHue napaduna; 0) BO3roOHKa HoJa UK OEH30WHOW KUCIIOTHI; B) PACTBOPEHUE
OKpAILIEHHBIX coJieif; I') muddy3us AYyMIHCTHIX BELIECTB C FOPSIICH JaMIOUYKH HakaluBaHus. [IpuMepbl XUMUYECKUX SIBJICHUMN: a) TOPEHUE MarHus,
dbocdopa; 0) B3auMOICHCTBUE COJISTHON KUCIOTHI C MPaMOPOM HIJIM MEJIOM; B) mosrydeHue runpokcuaa meau (1),

') paCTBOPEHHE MOJYUYEHHOTO THAPOKCHIA B KUCIIOTaX; A) B3auMoeiictBue okcua meau (11) ¢ cepHoit KUCIOTOM MpU HArpEBaHKM; C) PA3I0KECHUE
MepMaHraHaTa Kallus; ) pa3joKeHue MepoKCHaa BOAOPO/a C MOMOIIBI0 JUOKCH/Ia MapraHiia U KaTtajaa3bl KapToQes Uil MOPKOBH;

3) B3aMMOJICHCTBHE pPa30aBICHHBIX KHCIOT C METAIJIAMH.

JlabopaTopHublie onbIThI. 16. [IpokanuBanue Menu B IIaMeHH CIUPTOBKH. 17. 3aMenienne Meau B pactBope xiopuaa meau (11) sxenezom.

Tema 5. IIpakTukym 1.

IIpocreiimme onepanuu ¢ BemecTtBoM (34)

1. IIpaBwiia TexHUKHM 0€30ITACHOCTH TPU pabOTe B XUMHYECKOM kabuHeTe. [Ipruembl oOpameHus ¢ 1abopaTopHbIM 000pyI0BaHUEM U
HarpeBaTeNbHbBIMU Mpubopamu. HalmroaeHus 3a U3sMEHEHUSIMH, TPOUCXOISIIIMMHU C TOPSIILEH CBEUYOH, U UX ONMUCAHUE (JOMAIIHUN SKCIIEPUMEHT).
AHanM3 OYBHI M BOJBI (IOMAIIHUHN SKcTiepuMeHT). 2. [Ipu3Haku XuMudeckux peakiuii. 3. [[puroToBiieHre pacTBOpa caxapa M pacdeT ero MacCoBOM
JI0JIA B PacCTBODE.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOpPOB 3/1eKTPouTOB (184)

PactBopenue kak pusuko-xumudeckuii mpouecc. [lonstue ruapaTtax u kpucramioruaparax. PactBopumocts. KpruBbie pacTBOPUMOCTH KaK MOJETH
3aBUCUMOCTH PaCTBOPUMOCTH TBEP/IBIX BEIIECTB OT TeMIepaTypbl. HackllieHHbIe, HEHACKIIIEHHBIE U TIEPECHIIIICHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB
JUTSl IPUPO/IBI M CEJIbCKOTO XO35HCTBA.

[TonsiTre 06 PMEKTPOIUTUUECKON JTUCCOIHAITIU. DIEKTPOJIUTHI K HEIJIEKTPOJIUTHI. MeXaHU3M JUCCOIHAINI DJIEKTPOIUTOB C PA3JIMYHBIM XapaKTEpPOM
cBsi3u. CTeneHb AIIeKTPONUTUIECKON Auccoruanui. CHIIbHbIE U C1a0ble SIEKTPOIHTHI.

OCHOBHBIE TOJIOKEHUS TEOPUH AIEKTPOIUTHUECKOMN aucconnanuu. MloHHbIe ypaBHEeHUsI peakiuii. Peakunu oOMeHa, Haymye 10 KOH I1a.
Knaccudukaiys noHOB U UX CBOICTBA.

Kucnotsl, ux knaccuduxanus. Jluccounanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU AICKTPOIUTHIECKOM aucconnanu. MoneKyIspHble 1 HOHHBIC
ypaBHEHUs peakuuid. B3auMoaeiicTBue KUCIOT C MeTaJTIaMU. DJIEKTPOXUMHUECKHUH psi/i HANPsKEHUH MeTaioB. BzanumojielicTBre KUCIOT ¢ OKCUaMU
MeTauioB. B3anMoseiicTBre KICIOT ¢ OCHOBAHUSIMU — pEaKIus HeHTpanu3anuu. BzanmoaeiicTBie KUCIOoT ¢ coyisiMu. Vconb3oBaHue TaOJIUIIBI
PacTBOPUMOCTH VISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukaius. Jlucconmnamnus OCHOBaHMI M MX CBOMCTBA B CBETE TEOPUH AICKTPOIUTHIECKON Aucconnanuu. Bzanmopeiictue
OCHOBaHU# ¢ consimu. Vcronp30Banne TaOIUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XMMUYECKHX CBOMCTB OCHOBaHMIA. B3anmoeiicTBue mienoueii ¢
OKCHJIAMU HEMETAJLIOB.



Comnm, X quccomualys ¥ CBOMCTBA B CBETE TEOPHH IEKTPOITUTHIECCKON Truccorualui. BzaumoaeiicTBue coseit ¢ MeTauiaMu, 0COOCHHOCTH ATHX
peakuwmii. Bzaumoneiictue coneii ¢ consimu. Mcnonp3oBanue TaOIUIIBI PACTBOPUMOCTH JUTSI XapAaKTEPUCTHKH XUMHUYECKUX CBOWCTB COJICH.
O06o00menue cBeieHnid 00 OKCHIaxX, X KiIacCU(UKAIIMU U CBOMCTBaX.

['eneTnueckue psiabl MeTauia U HeMeTauia. ['eHeTndyeckas CBsi3b MEK/y KjacCaMu HEOPraHWYECKUX BEIIECTB.

OKHCIIUTENTbHO-BOCCTAHOBUTEIIPHBIC PEAKIIHH.

OmnpeneneHue CTENCHEH OKUCICHHS [T SJIEMEHTOB, 00pa3yIOIIHUX BEIIECTBA Pa3HBIX KIACCOB. Peakiinu HOHHOTO OOMEHA U OKUCITHTEIHHO-
BOCCTAHOBUTEJIbHBIC peakiuu. OKUCIUTENh K BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHHE.

CocraBiieHre ypaBHEHUHN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM JIEKTPOHHOTO OanaHca.

CBoIiCTBa MPOCTHIX BEIIECTB — METAJNIOB 1 HEMETAJLIOB, KMCJIOT U COJIEH B CBETE€ OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

JdemoncTpauuu. VcribiTaHue BEIIECTB U MX PACTBOPOB HA JIEKTPOIPOBOTHOCTh. 3aBUCUMOCThH 3JIEKTPOIPOBOIHOCTH YKCYCHON KHCJIOTHI OT
KOHIICHTpaluu. J|BUKEHUE OKPAIICHHBIX HOHOB B JIEKTPUUYECKOM ToJie. B3anumoseiicTBre IMHKA C CepOH, COMSTHON KUCIoTo, xinopuaom meau (I1).
I'openne marausi. BzaumoieiicTBue XJIOpHOH U CEPOBOJOPOTHOM BOJIBI.

JlabopaTopHblie onbIThI. 18. B3aumozeiicTBie pacTBOpOB XJI0pUAa HaTpUs U HUTpaTa cepedpa. 19. [lonyyeHne HepacTBOPUMOIo THIPOKCUAA U
B3auMoOcHcTBUE ero ¢ kKuciioraMu. 20. B3anMomelicTBre KUCIOT ¢ ocHOBaHUSIMU. 21. B3auMoneincTeyue KUCIOT C OKCUAAMH METAJLIOB. 22.
BzaumoneiicTBue KUCIIOT ¢ MeTaiuiamMu. 23. B3auMoieiicTBre KUCIIOT ¢ coliaMu. 24. B3auMoieiicTBue meiioue ¢ Kuciaoramu. 25. BzanmoaelcTrue
1IesI04eil ¢ OKCuAaMu HeMeTaiuioB. 26. BzaumoaeiictBue menoueit ¢ comnsimu. 27. [lonydenne u cBoiicTBa HEPaCTBOPUMBIX OCHOBaHUM. 28.
BzaumoeiicTBre OCHOBHBIX OKCHJIOB ¢ KHCIOTaMu. 29. B3anmoaelicTBHE OCHOBHBIX OKCHAOB ¢ Boaou. 30. B3aumonelicTBre KUCIIOTHBIX OKCHIOB CO
meiroyamMu. 31. B3anMoaelicTBre KUCIOTHRIX OKCUIOB ¢ BOoAou. 32. B3aumoneicTBue comei

kucnoramu. 33. Bzaumogeiictue coneit co menodamu. 34. Bzaumoneictsre coseit ¢ comsiMu. 35. B3aumonielicTBIE pacTBOPOB COJIEH ¢ META/LTaMH.

Tema 7. IlpakTukym 2. CBoiicTBa pacTBOpoOB 3J1eKTPouToB (14)

1. Pemenune sKkCriepuMEHTABHBIX 3a/1a4.

Tema 8. Utorosoe o6o6menne. (1u )~ u3 Tembl 3 «CoeMHEHNsI XHMHYECKHX 3J1eMEHTOB» HCKI04eH 1 uac, KOTOPBIi MIAHUPOBAJICH
Ha u3ydenue Bonpoca «Kuciaorbn» (24), nockoabky B TeMe 6 «PacTBopenue. PactBopbl. CBOMCTBA pACTBOPOB 3JIEKTPOJIUTOBY ITOT BONPOC
BHOBb H3y4aeTcs, Ha 0oJiee I1y00KkoM ypoBHe. Jlono/THUTe/IbHBIH Yac 100aBJieH B TeMy 8 [1JIs HTOr0OBOro 00001eHusl. ABTOP NPOrpaMMbl
JAOMYCKAET BO3MOKHOCTH BAPHAIIUM B COOTBETCTBUM € COOCTBEHHBIMM MPEANOYTEHUSIMH U 0COOEHHOCTSIMH KOHTHHIEHTA.

9 KJIACC (2 4 B HegeJ10, Bcero 684, 3 Hux 4 4 — pe3epBHoOe BpeMs)
Beenenne. O0masi xapakTepuCTHKA XMMHYECKHMX 3J1IeMEHTOB U XuMHnueckux peakuuii. [lepmoguyeckuii 3akon u Ilepnoauyeckas cucrema
xummdecknx daementos JI. U, Menaeaeesa (134 ) 3 uaca 106aBjieHo u3 pe3epBHOI0 BpeMeHHU
XapakTepuCcTHUKa 3JIEMEHTA MO €ro noyiokeHuto B [lepuoanyeckoii cucteme xumudeckux 3neMenToB J[. M. Menaeneesa. CBOWCTBa OKCUAOB, KUCIIOT,
OCHOBAHUH U COJIEW B CBETE TEOPHUH IJIEKTPOIUTHUECKOMN TUCCOLMALINN U OKHCIEHUSA-BOCCTAHOBIICHHUS.
[TonsiTre o mepexoHbIX deMeHTax. AMPOTEpHOCTh. [ eHeTHUeCKUid Pl TEPEXOTHOT0 JIEMEHTA.
[Tepuonnueckuii 3akoH u [leprnonnueckas cucrema xumudeckux ainemeHToB 1. 1. Menneneesa.
XHAMHYECKash OpraHU3alMs )KUBOW U HEKUBOW TPUPObl. XUMHYECKUIN COCTAB SApPA, MAHTUH U 36MHOM KOpPbl. XMMUYECKNE AIEMEHTHI B KIETKaX
KUBBIX OPraHU3MOB. Makpo- 1 MUKPO3JIEMEHTHI.



O600611eHre CBeACHNI 0 XUMUYECKUX peakiusax. Kinaccupukanuy XuMHYeCKUX peakluid o pa3IMuHbIM MPU3HAKAM: «YHUCIIO0 U COCTAB Pearupyomumx
1 00pa3yroIUXCcs BEIIECTBY, «TEIIOBON 2P PeKT», «HarpaBlieHHE», KA3MECHEHNE CTENICHEH OKMUCIIEHUS 3JIEMEHTOB, 00Pa3yIOIINX pearupyromme
BELIECTBaY, «(a3ay, «MCIONIb30BAHUE KAaTaIU3aToOpay.

[ToHsATHE O CKOPOCTH XUMUYECKOH peakiui. PakTopbl, BIUSIOMINE Ha CKOPOCTh XMMUYECKHUX peakiuii. KatanuzaTops! u kartanus. MTHruOUTOpHI.
AHTHOKCH/IAHTBI.

HMemouncrpanun. Pazmmunsie popmel Tabmuist J{. . MenneneeBa. Mojienu aToMOB 3JIeMEeHTOB 1—3-ro iepuoaoB. MoJienb cTpoeHus: 3eMHOTO Iapa
(momnepeuHslii pa3pes). 3aBUCUMOCTh CKOPOCTH XUMUYECKOM Peakuu OT IPUPO/IbI pEarupyrouux BelecTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakuuy OT KOHIEHTPALMU PEearupyroIliyX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKIMH OT IUIOIIAN COIPUKOCHOBEHUS pearupyroInx
BEUIECTB (KU cI10i1»). 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKIui OT TeMIIepaTyphl pearupyomunux BemecTB. | OMOreHHbIN U TeTepOreHHbIiI
katanu3bl. DepMeHTaTUBHBIN Katanu3. Turubuposanue.

JlabopaTopHble onbIThl. 1. [Tonyyenune ruipokcuaa MHKA U UCCIEA0OBaHUE €ro CBOMCTB. 2. MoaenupoBanue noctpoenus [lepuoandeckoil cUCTEMbI
xumuueckux snemeHToB J1. . MenneneeBa. 3. 3amernienue xeie3oM Meau B pactBope cyibdata menu (1I). 4. 3aBUCMMOCTb CKOPOCTH XUMUYECKOM
peaxkuuu OT IPUPO/Ibl pearnpyolnX BEIIECTB HAa IPUMEPE B3aUMOICHCTBUS KUCIIOT C METa/lIaMu. 5. 3aBUCUMOCTh CKOPOCTH XUMHYECKON pEaKLMK OT
KOHILIEHTPALlUU PEarupyrolrux BEUIECTB HAa IPUMEPE B3aUMOACICTBUS LIMHKA C COJSHON KUCIOTOW Pa3aIuyHOM KOHLIEHTpaluuu. 6. 3aBUCUMOCTD
CKOPOCTH XUMHYECKON PEAaKIMH OT IIOIA 1 COIPUKOCHOBEHUS PEarupyrouX BeulecTB. 7. MoaenupoBaHue «KUISILEro ciiosy. 8. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKON PEaKIMK OT TEMIIepaTyphl pearupyrolnx BeLIeCTB Ha IpuMepe B3aumoaeicteus okcuaa menu (II) ¢ pactBopom cepHoit
KHCIIOTHI Pa3InIHON TemIiepaTypsl. 9. PaznoskeHue nepokcuaa Boopoia ¢ moMoIbio okcruaa mapraama (IV) u katamassl. 10. OOHapy)eHHe KaTalasbl
B HEKOTOPBIX MUIEBHIX MPoayKTax. 11. MHrubupoBanue B3auMoIeCTBUS KUCIOT C METAJUIAMU YPOTPOITMHOM.

Tema 1. Meramist (154 ) ~ 1 uac J06aBJIeH U3 pe3ePBHOr0 BpeMeHH

[Tonoxenue meramios B [lepuoguyeckoit cucteme xumuueckux 3yeMeHToB [1. 1. MenneneeBa. Meraminueckas KpucTajsinueckas pererka u
MeTaJlJIn4ecKasi Xumudeckas cBsizb. O0mue puznyeckre cBoiicTBa MetaioB. CIuiaBbl, X CBOMCTBA U 3HaUe€HUE. XUMUYECKHE CBOMCTBA METAIIJIOB KaK
BOCCTAHOBHUTEJIEH, a TAK)KE B CBETE UX MOJIOXKEHHUS B DJICKTPOXUMHUUECKOM Psily HapsKeHUH MeTauioB. Koppo3ust MeTamioB U criocoObl 60pbObI C
Hel. Metamiel B ipupoze. OO01ue crnoco0bl UX MOTyYSHHSI.

O01masi XapaKTepHCTHKA IIeJOYHbIX MeTa/I0B. MeTasuibl B ipupoje. O6muue crocodsl ux nonyyenus. Crpoenue atomos. Ilenounbie MeTamibsl —
IpocCThIE BellecTBa. BakHele coeIMHEeHUs MIET0YHBIX METAJIJIOB — OKCH/IbI, THAPOKCUABI M CONU (XJIOpUAbl, KapOOHATHI, CyJIb(aThl, HUTPATHI), UX
CBOMWCTBA U MPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuiinble ynoopeHus.

OO0mas xapakTepucTHKa 3JIeMeHTOB rJiapHoi noarpynnsl |1 rpynnel. Ctpoenue atomoB. 11lenouno3zeMenbHble METAIIBI — IPOCTHIE BEILIECTBA.
Baxuelime coefMHEHUS 1EI0YHO3EMETbHBIX METAJIIOB — OKCHJIbI, THPOKCHU/IBI U COIH (XJIOPH/Ibl, KapOOHATHI, HUTPATHI, CyIb(atsl, hocdater), MX
CBOWCTBA W NIPUMEHEHNE B HAPOIHOM XO35IMCTBE.

Amomunnii. CtpoeHue aroma, GpU3nYeckue 1 XUMHUYECKHE CBOMCTBA MPOCTOro BeniecTBa. COeTMHEHUs aIFOMUHUS — OKCHUJ] U TUJIPOKCHU, UX
amdoTepHbIi Xapaktep. Baxxneiinue conu anomMunus. [I[pumeHeHe aqlOMUHNS U €r0 COeAMHEHUH.

Keaeszo. Ctpoenue atoma, pru3nyeckre 1 XUMHUYECKHE CBOMCTBA IPOCTOTO BELIECTBA. | eHETUYECKHE PsIIbI Fe?" u Fe**. Baxueiimune conmn xenesa.
3HaueHue jKeJe3a U ero COeAMHEHUH I MPUPOIbl M HAPOJHOTO XO3SIMCTRA.

JemoncTpanuu. O6pa3ipl MENTOYHBIX U IEI0YHO3EMENbHBIX MeTauioB. O0pasiibl cruiaBoB. B3anMoaelcTBUe HaTpus, TUTHS U KaJIbLKS C BOJOH.
B3aumMogeiicTBre HaTpust U Mardus ¢ Kuciaopoaom. BzanmoneiictBue Metamios ¢ Hemetaiamu. [lomydenne ruapokcuos xxenesa (1) u (III).



JlaGopaTopHble onbIThl. 12. B3anmoelicTBre pacTBOPOB KUCIOT U cosier ¢ Metayutamu. 13. O3HakomiieHue ¢ pyaamu xkenes3a. 14. OkpanmBanue
IJIAMEHU COJISIMM IIETIOYHBIX MeTaJIOB. 15. B3aumonelicTBue kanpius ¢ Bogou. 16. [Tonyyenue rugpokcuia Kajablus U UCCIEIOBAHUE €r0 CBOMCTB.
17. IlonyyeHue ruIpoKCHIa ATIFOMUHMS U UCCIIEIOBAHKUE €ro CBOMCTB. 18. B3auMojelicTBue xene3a ¢ colaHoi kuciaoToit. 19. [lonyuenue
ruapokcuioB xkenes3a (I1) u (I1II) u u3yuenue ux cBOMCTB.

Tema 2. IIpaktukym 1. CBoiicTBa MeTAJJIOB M X coeMHeHMit (24)

1. OcymiecTBiIeHHE EMOYKH XUMHUYECKHUX TIPEeBpaIieHuid. 2. Perenne skcrepiMeHTaIbHBIX 33724 Ha pACIIO3HABAHHE U MTOJIyYeHUE COSTMHEHUN
METaJUIOB.

Tema 3. Hemeraiuinl (25 1)

OO61as xapakTeprcTUKa HeMETaJlIoB: nojoxeHue B [lepuoanueckoil cucreme xumuyeckux snementoB J[. 1. MenneneeBa, 0cOOEHHOCTH CTPOCHUS
aTOMOB, 3JIEKTPOOTpULATEIbHOCTH (D0) Kak Mepa «HeMeTaITHYHOCTHY, pal D0. Kpucramimueckoe cTpoeHre HEMETAIIIOB — IPOCTHIX BEIIECTB.
Annorponusi. @u3nyeckue CBOMCTBA HEMETAIIIOB. OTHOCUTEIBHOCTD MOHATUN «METAIT» U «HEMETaJLI.

Bopopoa. [lonoxenne Bogopoaa B Ilepuoguueckoit cucteme xummuueckux 3neMeHToB Jl. Y. MenneneeBa. CtpoeHue atoma U MOJIeKysbl. Puznueckue
Y XMMUYECKHE CBOMCTBA BOJIOPO/IA, €T0 MOJYyYeHHE U IPUMEHEHHE.

Boaa. Ctpoenue monekyinbl. Bogoponnas xumuueckas cBsa3b. Ousznueckue CBOMCTBa BOAbl. AHOMaINU CBOWCTB BOABL. ['uapoduiibHbIE U
rupodoOHBIE BeleCTBa. XMMHUYECKHE CBOMCTBA BOIbl. KpyroBopoT Boabl B ipupoje. Bomgoounctka. Aspanus Boabl. BeIToBbIe GMIBTPEIL.
MuHepanbHbie BOJbI. JucTuiminpoBanHas BojJia, €€ NOJy4eHHE U IPUMEHEHHUE.

OO0mas xapakrepucTuka rajoreHoB. CtpoeHue aromoB. [IpocTeie BelecTBa 1 OCHOBHbBIE COEMHEHMSI TAJIOT€HOB, UX cBoiicTBa. KpaTkue cBeneHus
o xJyope, 6pome, prope u noae. [I[pumeHeHe raloreHoB U UX COCIMHEHUI B HAPOTHOM XO3SHCTBE.

Cepa. CtpoeHue aToma, aJlJIOTPOIHNS, CBOICTBA U IpUMEHeHHEe poMOrueckoii ceprl. Oxcupl cepsl (1V) u (VI), ux nonydyenue, cBoiicTBa u
npuMeHeHue. CepHas KUCIIOTa U €€ COJIU, X IPUMEHEHUE B HAPOJAHOM X03siicTBe. [I[pon3BOICTBO CEpHON KUCIIOTHI.

A3ot. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOTO BEIECTBA. AMMHAK, CTPOSHHUE, CBOMCTBA, MOTydeHHe U mpuMeHeHue. CoJin aMMOHHS, UX
coiictBa u mpumenenue. Oxcuanl azota (1) u (IV). A3oTHas kucnora, ee CBONCTBa U MpuMeHeHne. HUTpaThl U HUTPUTEI, IpoOJIeMa UX COACpPKAHUS B
CEJIbCKOXO03SICTBEHHON IPOAYKIIMU. A30THBIE y100pEHUSI.

®ocdop. CtpoeHue atoma, aJUIOTPOIHUS, CBOMCTBA Oenoro u kpacHoro gocdopa, ux npumeHenre. OcHoBHbBIE coeuHeHus: okcu pocdopa (V) u
oprodocdopnas kucnorta, hpocharsl. DochopHbie yanoOpeHusi.

¥Yraepoa. CTpoeHne aTroma, aJlIoTpOMHs, CBOMCTBa Moaudukanuii, mpumenenue. Oxcuasl yriaepoza (1) u (IV), ux cBoiicTBa u mpuMeHeHHE.
KapOoHnaTsl: KanpluT, coAa, MOTAlll, UX 3HAYEHUE U IPUPOJIE U JKU3HH YEIIOBEKA.

Kpemunii. CTpoenue aroma, KpUCTaNTHYECKUI KpeMHUM, €ro cBoiicTBa U mpuMmeHnenue. Oxcup kpemuus (IV), ero npupoaHbie pa3HOBUIHOCTH.
Cunukatel. 3Hau€HUE COEAMHEHUI KpEMHUS B )KMBOM M HEKMBOM npupoe. [IoHsATHE 0 CHIIMKATHON MPOMBIIIIEHHOCTH.

JemouncTrpanun. OOpasifsl TaloreHOB — MPOCTHIX BEIIECTB. B3auMoeicTBIe ralIorTeHOB C HATPUEM, C ATFOMUHIEM. BrITecHeHHE XJI0poM Opoma UiTu
HOJIa U3 paCTBOPOB MX coJield. B3anmoaeincTBre ceprl ¢ MeTaiaMu, BOJOPOJIOM U KUCTOPOI0M. B3anmoieiicTBre KOHIEHTPUPOBAHHON a30THOM
KHCIIOTHI ¢ MeJIpI0. [lornorenre yriaemM pacTBOPEHHBIX BEIIECTB UITH ra3oB. BoccTaHoBIeHHe Mean U3 ee okcuaa yrieM. OOpasibl MprupoIHBIX
COEIMHEHMH XJI0pa, cepbl, hocdopa, yriaepoaa, kpeMuaus. OOpa3ipl BAKHEUIITUX JIJI1 HAPOTHOTO X035HCTBA, CyIb(paToOB, HUTPATOB, KApOOHATOB,
docdaros. O6pasibl cTeKNIa, KEPAMHUKH, [IEMEHTA.

JlabopaTopubie onbIThl. 20. [lomydenne u pacnoznaBanue Bogoposa. 21. MccnenoBanne moBepXHOCTHOTO HATSDKEHHS BOMBIL. 22. PacTBopeHne
MepMaHraHaTa Kajlvs WIH MEeTHOTOo Kyropoca B Boje. 23. ['unparanus o6e3BoxkeHHOro cynbdaTa meau (11). 24. M3roTroBieHne rTUICOBOTO OTIIeYaTKa.



25. O3HaKOMJICHHUE C KOJUIEKINEH OBITOBBIX (GUIbTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MUHEpaIbHOU BOJIbI. 27. KauecTBeHHas peakiius Ha
rasoreHua-uoHsbl. 28. [lonydenne u pacrnozHaBanue kuciaoposa. 29. ['openue cepsl Ha Bo3ayxe U B kuciopoje. 30. CBoiicTBa pa30aBiIeHHON CepHOIA
kucioThl. 31. M3yuenue cBoricTB ammuaka. 32. PacriosHaBanue coneid amMmonus. 33. CBoiicTBa pa30aBiaeHHOM a30THOM KUCIOTHI. 34. B3aumoseiicteue
KOHIIEHTPUPOBAHHOHN a30THOM KUCIIOTHI ¢ Menblo. 35. I'openue docdopa Ha Bo3ayxe u B kuciopoje. 36. PacnoznaBanue docdaros. 37. ['openue yris
B kucnopoze. 38. [TomydeHue yroibHON KUCIOTH U U3ydeHue ee cBoicTB. 39. Ilepexon kapoonatoB B rugpokapOonatsl. 40. Pa3noxenue
rugpokapOonara Harpus. 41. [lonydeHne KpeMHEBOM KHCIOTHI U H3yYEHUE €€ CBOWCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coelMHeHUIT HeMeTAJLI0B (3 4)

1. Pemienue skcnepuMeHTaNIbHBIX 3a1a4 110 TeMe «Iloarpynmna ranoreHoBy. 2. Penenue sxcnepuMeHTanbHbIX 3a1a4 o TeMe [loarpynna kucmopoaay.
3. [lomyuenue, cobupanue 1 pacrio3HaBaHUE ra3oB.

Tema 5. O000menne 3HAHUI 110 XUMHUH 32 KYPC 0CHOBHOM mKoJbl. [loaroroBka k rocynapcrseHHoi ntorosoii arrecrauuu (I'MA)

(109)

[Tepuoanueckuii 3axon u [lepuoanueckas cuctema xumuyeckux 31emMeHToB J[. M. MenneneeBa. @u3nyeckuii CMBICI MOPSIIKOBOIO HOMEpaA JIEMEHTAa,
HOMEPOB MepUOa U rPymIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB M UX COCIMHEHUI B IIEPUOJIaX U TPYIINAX B CBETE MPEACTABICHUH O
CTPOCHHH aTOMOB 3JIeMEeHTOB. 3HadyeHue [leproauueckoro 3akoHa.

Buibl XUMUYECKUX CBS3EH M TUITHI KPUCTAUIMUECKUX PEIIETOK. B3auMOCBsI3b CTPOCHUS 1 CBOMCTB BEIIECTB.

Knaccudukanusa XuMHUeCKUX peakiMii 10 pa3IU4HbIM MPU3HAKaM (YHCIIO U COCTAaB PEarupyroilux U 00pa3yonxcs BeUIeCTB; HAIUYUE TPAHUIIBI
pazznena a3; TeruioBoit 23pQeKT; n3MEeHEHHE CTeTIeHEH OKUCIICHUST aTOMOB; UCIIOJIb30BaHUE KaTaln3aTopa; HallpaBieHne npoTekanus). CKopocTh
XUMHUYECKUX peakiuii U (akTopbl, BIUsAOMKEe Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEaKIUN U CIOCOObI CMEIIEHUSI XMMUYECKOTO PaBHOBECHSI.
[IpocTeie u cioxHbIe BemecTBa. Metaiuibl M HeMeTauibl. ['eHeTnueckue psijibl MeTalia, HeMeTaula u nepexoHoro Meramia. OKCuabl ¥ TUAPOKCUIbI
(ocHOBaHMSI, KUCIIOTHI, aM(POTEpPHBIE TUAPOKCUIBI), cou. VX cocTaB, kinaccudukaius u oo1me XuMUYecKUe CBOMCTBA U CBETE TEOPUHU
ANEKTPOJIUTUYECKON JUCCOLTUAIIH.

I1l. TEMATUYECKOE INTAHUPOBAHUE

8 KIIACC
I[nanupyeMble KOHTPOJILHO-OIIEHOYHbIE
Koauectso uacos, npoueaypbl (KOHTPOJIbLHANA padoTa
Ne n/n N3YYAEMBIE TEMBI (PA3/IEJIBI) OTBOIUMBIX Ha POLEAYP p P ’
CaMOCTOfITeIbHAsSI pad0Ta, MpaKTHYeCKast
u3ydeHue
pa6ora)
1 Beenenne 5 C.P.-2
2 ATOMBI XUMHYECKHX 3JIEMEHTOB 10 KP-1, C.P.-1
3 IIpocThbie BemecTBa 6 C.P.-1
4 CoeauHeHHSI XMMHUYECKHX DJIEMEHTOB 12 KP-1, C.P.-3
5 HN3MeHeHusl, NpoOUCXOAsiUe C BelleCTBaAMM 12 KP-1, C.P.-1
6 IIpakTukym 1. [Ipocreiimme onepanyu ¢ BemecTBOM 3 IIP - 3
7 PactBopenue. PacTeopbl. CBoliCTBa pacCTBOPOB 18 KP-1, C.P.-1




JJIEKTPOJUTOB

8 IIpakTukym 2. CBoiicTBa pacTBOPOB JIEKTPOJIUTOB 1 P -1
9 HTorosoe 06001enne 1 -
9 KJIACC
I[InaHupyeMbie KOHTPOJIbHO-OLIEHOYHBIE
Koausecrso yacos, npoueaypsl (KOHTPOJIbHAs padoTa
Ne n/n W3YYAEMBIE TEMBI (PA3IEJIbI) OTBOIUMBIX HA poueiyp p P ’
CcaMoCTOsITeJIbHAs padoTa, MPaKTHYeCKAas
u3ydeHue
padora)
1 BBenenue. O01masi XapakTepuCTHKA XUMHYECKHX 13 KP-1, C.P.-1
3JIEMEHTOB M XMMHYECKHX peaKknuii
2 MeTaJLiIbI 15 KP-1, C.P.-1
3 IIpaktukym 1. CBoiicTBa MeTAJUIOB M HX COeIMHEHUI 2 mnp-2
4 HemeTraibl 25 KP-1, C.P.-6
5 IIpakTukym 2. CBolicTBa HEMETAJJIOB M UX COeIMHEHUH 3 IP - 3
6 O0001meHne 3HAHUH 10 KYPCY OCHOBHOM INKOJIBI. 10 C.P.-4
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