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1. Ilnanupyemblie pe3yabTaThl 0CBOEHHUS] Y1eOHOI0 NpeaMeTa

JIM4HOCTHBIMU pe3y/bTaTaMM 00y4eHUs: XUMUH B §8-9 Kiaccax SBIISIOTCA:

1) ¢opmupoBaHuEe OTBETCTBEHHOI'O OTHOLICHHS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH
00y4aroIuxcsi K CaMOPa3BUTHIO U CaMOOOpPA30BaHUIO HA OCHOBE MOTHBALIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO JalbHEHIIEH WHAMBHIYAIbHON TPAaeKTOpUHU
o0Opa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MUpe npodeccuii U mpodecCuOHAIbHBIX NPEANOYTEeHHH,
C Y4YETOM YCTOWYMBBIX IIO3HABATEILHBIX HHTEPECOB, a TaKXKE€ HAa OCHOBE (POPMHPOBAHUS
YBa)XXUTEJILHOIO OTHOILIEHUS K TPYLy, Pa3BUTHS OIbITA Y4aCTHs B COLMAIIBHO 3HAYMMOM TPYAE;

2) QopMHpoBaHHE LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKM M OOLIECTBEHHOW MpPaKTHKH, YYUTHIBAIOLIETO0 COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOTO0 MUPA;

3) hopMupoBaHrEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLLEHUU U COTPYJHHUYECTBE CO
CBEpCTHUKAMH, JETbMM CTapliero M MJIAQUIET0 BO3pacTa, B3pOCIBIMH B IpoLEcce
00pa3oBaTebHON, OOLIECTBEHHO 0JIE3HOM, YueOHO-UCCIe10BaTeNbCKON, TBOPUECKOM U APYrUX
BU/JIOB JIEATEIBHOCTH;

4) popmMupoBaHUE LIEHHOCTH 3[J0POBOT0 U 0e30macHoro o0pasa >KU3HM; YCBOCHUE MPaBUII
MHAMBUAYAJIbHOTO M KOJIJIEKTUBHOIO O€30I1aCHOrO IOBEICHMSI B UYPE3BBIYAWHBIX CUTYyaLUsX,
YTPOXKAIOIIUX KU3HU U 370POBbIO JIIOJIEH, IPABUJI IOBEJCHHS HAa TPAHCIIOPTE U Ha IOPOTax;

5) (opmupoBaHME OCHOB SKOJIOIMUECKON KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBIIUICHUS, Pa3BUTHE OIbITA SKOJIOIMYECKH OpPUEHTHUPOBAHHOU
pedAeKCUBHO-OLIEHOYHON U IPAKTUYECKOH NEATEIbHOCTH B )KU3HEHHBIX CUTYALIUSX.

MeranpeaMeTHBIMH Pe3yJbTATAMM 00y4YeHHs XUMUH B 8-9 Kitaccax SIBISIOTCS:

oTpenieNieHue 1eJieii cCOOCTBEHHOro 00y4YeHHs, TOCTAaHOBKA U (hOpMyIHpOBaHUE ISl ceOs
HOBBIX 3a/1a4;

IUTAHUPOBAHUE TyTeH JOCTHMKEHHS IKEeJIaeMoro pesyilbTaTa OOyYeHHsS XUMHUHU Kak
TEOPETUYECKOI0, TAK ¥ IKCIIEPUMEHTAIIBHOTO XapaKTePa;

COOTHECEHHME CBOMX JIEHCTBUM C IUIAHUPYEMBIMH pe3yJbTaTaMM, OCYILECTBICHHE
KOHTPOJISI CBOEH JEeATEIbHOCTH B MpOIecce JTOCTHKEHUS Pe3ysbTaTa, ONpe/lelieHHue CrocoOoB
JNEHCTBUII TpU BBIOJIHEHUU Ja0OpAaTOPHBIX U MPAKTUYECKHMX pabOT B COOTBETCTBUU C
NpaBUJIaAMU TEXHUKH 0€3011aCHOCTH;

orpeziefieHue UCTOYHUKOB XMMHUYECKON MH(pOpMAIUH, MTOJIy4€HHUE U aHaIu3 €€, co3JaHue
UH(POPMALIMOHHOTO MPOIYKTA U €ro Mpe3eHTaLus;

MCIIOJIb30BaHNE OCHOBHBIX MHTEIIEKTYaJIbHBIX OINEpaliil: aHajanu3a U CUHTE3a, CPaBHEHUS
U CUCTeMaTu3aluu, 0000IIeHNsI 1 KOHKPETHU3alluH, BBISIBIEHUE IPUUMHHO-CIIECTBEHHBIX CBS3€H
U TIOCTPOEHHUE JIOTHUECKOTO PACCYKIEHUS U YMO3aKIIIOUEHUs! (MHIYKTUBHOTO, T€AYKTUBHOTO U
10 aHAJIOTMH) HAa MaTepUalle ECTECTBEHHO-HAYYHOTO CONEP KAHMUS;

YMEHHE CO3[aBaTh, IPUMEHATh U MPe0oOpa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIETTH M CXEMBI
JUIS pelIeHns: y4eOHBIX U TO3HABATENbHBIX 3a/1a4;

dbopMUpOBaHHE M Pa3BUTHE 3KOJOTHYECKOTO MBIIUICHUS, YMEHHUE TPUMEHSATh €ro B
[IO3HABATENIbHOM, = KOMMYHUKAaTHUBHOM,  COLMAIBbHOW  MpakTHKe | NpodecCHOHANbHOM
OpHUEHTAINH;

reHepUpOBaHUE HJIEH U OTpeieIeHue CPesICTB, HEOOXOAMMBIX JJIS UX peau3alii.

IIpenmeTHbIMHU pe3yJibTaTaMu 00yUeHHsI XUMUH B 8-9 Kilaccax SBISIOTCA:

BbinycKHUK HAyuHTCS:

XapaKTepu30BaTh OCHOBHBIEC METO b TO3HAHUS: HAOIIOIEHUE, U3MEPEHNUE, SKCIIEPUMEHT;

ONKCHIBATh CBOICTBA TBEPIBIX, JKUJIKHX, Ta3000pa3HbIX BELIECTB, BBIIEISAS UX
CYILLECTBEHHBIEC IPU3HAKU;

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKUN
JJIEMEHT», <«IIPOCTOE BEIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTBY, «XUMHUYECKas
peaxkusa», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUU;



pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MAcChl BEILIECTB, IOCTOSHCTBA COCTaBA, AaTOMHO-
MOJIEKYJIIPHOM T€OPHU;

pa3In4aTh XUMUYECKUEe U (PU3NYECKHE SBICHUS;

Ha3bIBATh XUMHUUYECKHUE 3JIEMEHTHI;

OTIPEeNIATh COCTAB BEUIECTB MO X (popmyram;

OIPEAEIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OINPEAEIIATh TUIl XUMUYECKUX PEAKIUI;

Ha3bIBATh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIMIA;

BBISIBJISITH NPU3HAKH, CBUJECTEIBCTBYIOIIME O IPOTEKAaHUMM XUMHUYECKOM pEaKLHUU IIpU
BBIIIOJTHEHUHM XUMHUYECKOIO OIbITA;

COCTaBIATH GOPMYJIbl OMHAPHBIX COEIUHEHUM;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX pEaKLUi;

co0uro1aTh MpaBmiia 0€30MacHON pabOThI IPU MPOBEICHUH OTIBITOB;

M0JIb30BATHCS J1A0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OPMYJIe COSAMHEHUS;

BBIUUCIIATH KOJIMYECTBO, O0ObEM WJIM MAacCy BeIIeCTBa MO KOJIMYECTBY, 00BeMy, macce
pEeareHToB WK MIPOJYKTOB PEAKLIUH;

XapakTepru30BaTh (PU3MUECKUE M XMMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB: KHCIOPOJA H
BOJOPO/IA;

10JIy4aTh, COOMPATH KUCIOPOJ U BOJOPOLI;

pacrno3HaBaTh ONBITHBIM IIyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPO/I;

pacKkpbIBaTh CMBICII 3aKOHA ABOTaJIpo;

PacKpbIBaTh CMBICT MOHATUH «TEIIOBOM 3(PPEKT peaknmny», «MOISIPHBIA 00BEMY;

XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI;

PacKpbIBaTh CMBICI IIOHATHUS «PAaCTBOPY;

BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C OIIPEACIIEHHON MacCOBOM J0JIEN PACTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COEAMHEHMSI U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEIECTB;

XapakTepuzoBaTb  (U3MUYECKHE U  XUMHMYECKHME CBOHCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

OTpeAeNATh NPUHAIEKHOCTD BEIIECTB K ONpEAEIEHHOMY KJIacCy COSIMHEHMI;

COCTaBJIATH (POPMYIIBI HEOPIraHUYECKUX COEAMHEHUH N3yUYEHHBIX KIIACCOB;

IIPOBOAMTH ONBITHI, IOATBEPXKAAOIINE XHUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh OIBITHBIM IIyTEM PAacTBOPBI KUCIOT M INEJIOYEH IO M3MEHEHHMIO OKPACKU
MHAMKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KIaCCAMHU HEOPTraHUYECKUX COCIUHEHM;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

00BACHATH (PU3HUECKUN CMBICT ATOMHOTO (TIOPSAKOBOT0) HOMEpPAa XMMHUECKOIO AJIEMEHTA,
HOMEpPOB I'PYIIIBI U IepHoza B nepuoandeckoi cucreme .M. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHsI CTPOEHHUS aTOMOB, CBOHCTB D3JIEMEHTOB B
npejienax MajbIX EPUOJO0B U TNIaBHBIX MOATPYIII;

XapakTepu30oBaTh XMUMHUYECKHE JJIEMEHTHI (OT BOJOpPOJA /0 KalblUs) HA OCHOBE HX
noJIokeHuss B mepuonndeckor cucteme J[.M. MeHnnmeneeBa M 0OCOOCHHOCTEH CTPOCHHS WX
aTOMOB;

COCTaBJIAITh CXEMBI CTPOCHMsI aTOMOB INEpBbIX 20 3JIEMEHTOB NEPUOIUYECKON CHCTEMBI
J.. Menneneena;

PacKpbIBaTh CMBICII MMOHATUN: «XUMUYECKasi CBSI3bY, «3JEKTPOOTPULIATENHHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTh (PM3MUECKUX CBOWCTB BEIIECTB OT TUIA KPUCTAJUIMYECKOM
pEIIETKY;

ONPEAEIATh BUJ XUMUYECKON CBA3H B HEOPraHUYECKUX COCIUHEHUSX;



I/I306pa)KaTB CXCMbI CTPOCHHA MOJICKYJ BCIICCTB, 06pa3OBaHHbIX pa3sHbBIMU BHUAAMHU
XUMHYCSCKHX CBSI3EH;

pacKpbIBaTh  CMBIC]  TOHSATUH  «HMOH», «KATHOH», «AHHUOHY»,  <OIEKTPOJHTHD»,
CHEDJICKTPOIHUTHIY, «AIEKTPOJIUTUYECKAS] TUCCOIUAIINSY, «OKUCIUTEIb), «CTEIEHb OKUCICHHS
«BOCCTAHOBHUTEJbY, «OKUCIICHUEY, «BOCCTAHOBIICHUEY;

OTIPENICTIATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COSMHEHHUU;

PacCKpBIBATh CMBICII TEOPHH JICKTPOITUTHICCKOU TUCCOIHAINH;

COCTABJISITh YPABHEHHUS SJIEKTPOITUTHUECKON TUCCOIMALIMU KHUCIIOT, IIET0Ue, COJIeH;

OOBSCHATH CYIIHOCTh IpOLecca JIEKTPOJMTHUECKON IHUCCOIMALMA U PEaKMii MOHHOTO
obMeHa;

COCTAaBJIATDH IMOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHHUA PCAKIINN O6MeHa;

OTIPECIIATh BOZMOKHOCTh MPOTEKAHMSI pEaKIIii MOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIIMH, ITOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JINYHbIX BEIIECTB;

ONpeIEesATh OKUCIUTENh U BOCCTAHOBUTEIID;

COCTaBJIATh YPaBHCHHA OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKHHﬁ;

Ha3bIBaTh (JaKTOPHI, BIUSIOMINE HA CKOPOCTh XUMHUYECKOU PEaKIIHH,

KJIACCU(PHUITUPOBATh XUMUYECKHUE PEAKIIMH 110 PA3TUYHBIM ITPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH HEMETAILJIOB;

IIPOBOAMTH OMBITHl MO MOJIYYEHHIO, COOMPAHMIO WU HM3YYEHUIO XHMHUYECKUX CBOMICTB
ra3000pa3HbIX BEILIECTB: YIIIEKUCIOrO ra3a, aMMHUaKa;

Pacrio3HaBaTh ONBITHBIM ITYTEM Fa3006p213HI)I€ BCIICCTBA: erICKPICJILIfI ra3d 1 aMMHaK,

XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU METAIIJIOB;

Ha3bIBaTh OpraHUYecKHe BellecTBa Mo UX (opmyne: MeTaH, 3TaH, ATUIEH, METaHOI,
9TAHOJI, TJHWILEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CTEapUHOBasl KHUCIOTA,
OJICMHOBAs KHCIIOTA, TIIFOK03a;

OLICHUBATh BIIMSHUE XUMHUYECKOTO 3arpsA3HEHUs OKPYKAOUIEH Cpelbl Ha OPraHu3M
YeJI0BeKa;

rPaMOTHO 00paIaThcs C BEMIECTBAMU B TOBCETHEBHOM KU3HU

OMpCacCIIATh BO3MOXHOCTH MMPOTCKAHUA peaKuMﬁ HCKOTOPBIX HpeI[CTaBI/ITeJ'Ief/'I
OpPraHWYECKUX BEILECTB C KMCIOPOIOM, BOJIOPOJIOM, METAIITIAMU, OCHOBaHUSIMHU, TaJIOT€HAMM.

BhInyCKHUK MOJYYHT BO3MOKHOCTD HAYYNTHCH:

BBIZIBUT'aTh U MPOBCPATH SKCICPUMCHTAJIIBHO THIIOTE3bI O XUMHUYCCKUX CBOMCTBAxX BCIIICCTB
HAa OCHOBE HMX COCTaBa U CTPOEHUS, MX CIHOCOOHOCTH BCTYNaTh B XHMUYECKHE PEAKIHH, O
XapaKTEpeC U MPOAYKTAX PA3JIMYHBIX XUMHUYCCKUX peaKuHﬁ;

XapakTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO U CBOMCTBaM, YyCTaHaBIMBATh
MNPUIUHHO-CJIICACTBCHHBIC CBA3W MCKY JaHHBIMH XapaKTCPHUCTUKAMH BCUICCTBA,

COCTaBJIATL MOJICKYJIAPHBIC W ITOJHBIC HOHHBIC YPABHCHHA IO COKpAIICHHBIM HWOHHBIM
YpaBHEHUSIM;

IMPOTrHO3UPOBATH CHOCO6HOCTL BCIIICCTBA IIPpOABJIATH OKHCJIINTCIIBHBIC nJIn
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYE€TOM CTENEHEH OKHUCIEHHUS 3JIEMEHTOB, BXOJSIIUX B €ro
COCTaB;

COCTaBJIATh YPaBHCHUA peaKum‘/'I, COOTBETCTBYIOIIUX ITOCJICOOBATCIIBHOCTHU npeBpameHI/Iﬁ
HEOPraHUYECKHUX BEILECTB PA3IMYHBIX KJIACCOB;

BBIJIBUTaTh M TPOBEPATH HKCIIEPUMEHTAIBHO THUIIOTE3Bl O pe3yibTaTaX BO3ACUCTBUSA
pa3IuyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peaKkinu;

UCIIONIb30BaTh MPHOOPETEHHBbIC 3HAHMS JJIS DKOJOTUYECKH TPAMOTHOTO TOBENCHHUS B
OKpYKarolllei cpee;

HCIIONIb30BaTh MPUOOPETEHHBIC KIIFOUEBbIE KOMIIETCHIIMU MPHU BBHIMOJIHEHUHU MPOEKTOB U
y4eOHO-UCCIIeIOBATeILCKIUX  3a7a4 10 M3YYCHHIO CBOWCTB, CIOCOOOB TIOJNYYCHHS U
pacno3HaBaHUs BEUIECTB;

06’beKTI/IBHO OLICHUBAThH I/IH(I)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLICCCAX;



KPUTHYECKH OTHOCHUTHCS K TICEBIOHAYYHOH WMH(MOpMAIUU, HEAOOPOCOBECTHON peKiiaMe B
CpeICTBaX MaccoBoM nHpopmanuy;

OCO3HABAaTh 3HAYCHHUE TEOPETUUECKUX 3HAHUM 110 XMMHUHM JJIsI IPAKTUUECKON JIEATEIIbHOCTH
YeJI0BEKa;

CO3/aBaTh MOJEIU M CXEMBI JUIS PEIICHUs y4eOHBIX U MO3HABATEIBHBIX 33/1a4,

MOHUMATh HEOOXOAUMOCTh COOIOCHMS TIPEITUCAHHIA, PEAJIaraéMbIX B HHCTPYKIIUSAX IO
UCIIOJIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHHU U AP.

2. Conep:xaHue yueOHOTo Kypca
8 Kiacc

Brenenue (Suacos)

XuMHsi — HayKa O BEeUIECTBaX, HX CBOMCTBAX U MPEBPAILICHUSX.

[lonsATHE 0 XUMHYECKOM 3JI€MEHTE U (POPMaxX €ro CyIIeCTBOBAHMS: CBOOOIHBIX aTOMaX, IPOCTHIX U
CJIO’KHBIX BELIECTBAX.

[peBpamenus BeuiecTB. OTINUNE XUMUYECKUX peakuid OT (U3NUECKuX sBIeHHH. Posib Xumuu B
JKU3HH Y€JI0BEKa.

Kpatkue cBepeHus: 13 HICTOPUH BOSHUKHOBEHUS M pa3BuTus xumuu. llepuon anxumuu. [lonstue o
¢unocopckom kamue. Xumus B XVI B. Pazsurne xumun Ha Pycu. Pomb oTeuecTBEHHBIX YYEHBIX B
CTaHOBIICHHH XUMHUUYECKOW HayKH — paboTel M. B. JlomonocoBa, A. M. bytieposa, [I. . Menneneesa.

XuMHUYecKass CHUMBOJIMKA. 3HAKM XUMHUYECKHX 3JIEMEHTOB W IPOUCXOXKACHHE HX HA3BaHUM.
Xumnueckue Gopmynsl. MHaeKCH 1 K03 duimeHTs. OTHOCUTEIBHBIC aTOMHAs M MOJICKYJISIPHAS MacChl.
PacueT MaccoBoii 101 XUMHYECKOTO 3JIeMeHTa 0 OpMyJie BelIeCTBa.

Ilepuonuueckas cucrema xumuueckux siaemeHToB JI. 1. MeHneneeBa, ee CTpyKTypa: Majble U
OomnpIe TIEPHOABI, TPYIBI W TMOATPYNNHl (TmaBHas W moOouHas). [lepmogmueckas cuctema Kak
CIPaBOYHOE MOCOOWE [T TIOTYYEHHsI CBEACHUI 0 XUMUYECKUX DJIEMECHTaX.

Pacyernbie 3agauu. 1. HaxoxxaeHue OTHOCUTENBHOM MOJIEKYJSIPHOM MAacChl BELIECTBA IO €ro
XUMHYECKO (opmyre. 2. BerumcneHne MaccoBOW IO XUMHYECKOTO AIIEMEHTa B BEIIECTBE IO €ro
dopmyie.

IIpakTuyeckoe 3ansaTHe. 1. IlpaBuna TexHWKM O€30MAaCHOCTH NpH paboTe B XUMHYECKOM
kabunere. [Ipuemsl oOpaiieHus ¢ 1a00paTopHBIM 000pyI0BaHHEM U HarpeBaTEIbHBIMU IPUOOpaMH.

TEMA 1 AToMbl XMMHY€ECKHX JIeMeHTOB (10 yacos)

ATOMBI Kak (bopMa CYII€CCTBOBAHUA XMMUUYCCKUX BJICMCHTOB. OcHOBHBIE CBC€ACHHA O CTPOCHHU
aToMOB. JloKa3aTeibcTBa CIOXHOCTH CTpoeHHst atoMoB. Ombitel Pesepdopna. Ilnanerapnas moznensb
CTPOEHUS aToMa.

CocraB aTOMHBIX siiep: TNPOTOHBI M HEUTpoHBI. OTHOCHTENBbHAs aToMHas macca. B3anMocBs3hb
TIOHATUHN «TIPOTOHY», KHEUTPOH», «OTHOCUTENIbHAS aTOMHAs Maccay.

W3meneHune ymcia MpoTOHOB B SApe aToMa — 00pa30BaHUE HOBBIX XUMHUECKUX 3JIEMEHTOB.

H3meHenne uucia HEWTPOHOB B sjape aroMa — oOpa3zoBaHue wu30TONOB. CoBpeMEHHOE
OIIPEACIICHUE TIOHATHUA «XAMHYECKHUI »iaeMeHT». M30Tombl Kak Pa3HOBUAHOCTU AaTOMOB OJHOT'O
XUMHYECKOTO 3JIEMEHTA.

OnextpoHbl. CTpoeHHE 3JIEKTPOHHBIX O00JIOUEK AaTOMOB XHMHUYECKHX 3jeMeHToB Ne 1—20
nepuoanyeckoit cucremsl /1. . Menneneena. IloHATHE O 3aBEPILIECHHOM U HE3aBEPLIEHHOM 3JIEKTPOHHOM
cioe (3HEPreTUIeCKOM YPOBHE).

Ilepnognueckas cuctema xumudeckux aieMeHToB [[. M. MeHpneneeBa M CTpOEHHE AaTOMOB:
(bU3NYECKUIT CMBICI TIOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIITBI, HOMepa Teproia.

N3menenue uncna OJICKTPOHOB HAa BHCIIHEM J3JICKTPOHHOM YPOBHE aTOMa XMMUUYCCKOI'0 2JICEMCHTA
— 00pa30BaHHE MMOJIOKUTENBHBIX U OTPULATEIBHBIX HOHOB. VIOHBI, 00pa30BaHHBIE aTOMaMH METAJIOB U
HEMETAJIJIOB. HpI/IT-II/IHI)I A3MEHEHHS METAJUIMYECKNX U HEMETAJNIMUYECKUX CBOMCTB B nepuogax v rpymnrax.

O6pa3oBanue OMHApHBIX coeamHeHuil. [lonsTre 00 MoHHOMN cBsI3U. CxeMbl 00pa3oBaHUST HOHHOM
CBSI3H.

BsaumMoneiicTBue aToMOB XMMHUYECKHX JJIEMEHTOB-HEMETAJUIOB MEXIy coOoil — oOpa3oBaHHe
JABYXaTOMHBIX MOJICKYJI IIPOCTBIX BEIICCTB. KoBanenTnas HETMOJIApHAsA XUMHUYECKas CBA3b. 9H€KTpOHHBIe
U CTPYKTYpHBIE (hOPMYJIBI.

BsanmMoneiicTBue aTroMOB XMMHUYECKHX JJIEMEHTOB-HEMETAJUIOB MEXAy co0oil — oOpa3oBaHHe
OMHAPHBIX COCAUHEHUN HEMETAIIOB. DJICKTPOOTPHUIATEIBHOCTE. [IOHITHE O KOBaJCHTHOW MOJIIPHOM
CBSI3U.



B3anMopeiicTBe aTOMOB XUMHYECKHX JJIEMEHTOB-METAUIOB MEXIYy c000M — oOpa3oBaHue
METAJTMYECKUX KpUCTAIIOB. [IOHATHE 0 METaIUTMYECKON CBA3H.

TEMA 2 IIpocThie BemecTBa (8 uacos)

[TonoxeHue MeTaIOB M HEMETAJUIOB B MEPUOJUYECKON CHCTEME XMMHUYECKHX 3eMeHToB [. U.
MengeneeBa. BaxHeiinue mpocThie BEIIECTBA — METANIBI: JKEJIe30, AIOMUHMM, KajdblUi, MarHui,
HaTpui, kanmuid. O0mme Qr3uIecKrne CBOMNCTBA METAIIIOB.

Baxneiimme mpocThie BellecTBa — HEMETANIbl, 00pa30BaHHBIE aTOMaMH KHCJIOPOAa, BOIOPOJA,
azota, cepsl, Qocdopa, yriepoga. CocoOHOCTH aTOMOB XHMHYECKHX JIIEMEHTOB K OOpa30BaHHIO
HECKOJIbKHX TPOCTHIX BEMIECTB — AJUTOTPOINHUA. AJUIOTpONHBIE Moaupukammu Kuciopoxaa, ¢ochopa u
oyioBa. MeTalinyecKkue U HEMETaNIMYeCKUE CBOMCTBA MPOCTHIX BelIecTB. OTHOCUTENBHOCTH JCICHHUS
MPOCTHIX BEIIECTB HA METAJLIBI U HEMETAJLIEI.

ITocrostaras ABorampo. KommdecTBo BemectBa. Moabs. Momspaas Macca. ModspHBIH 00beM
ra3000pa3HbIX BellecTB. KpaTHble €IUHUIBI KOJUYECTBA BEINECTBA — MULIMMOJIb W KUJIOMOJb,
MUJUTUMOJISIPHAS M KWJIOMOJISIpHAST MacChl BEUIECTBAa, MWJUTUMOJISPHBIA M KUJIOMOJISIPHBIA 00BEMBI
ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ MCTIONB30BaHUEM MOHATHIA «KOJIWYECTBO BEIIECTBA», «MOIISPHAS Maccay, «MOJSPHBIH
00BEM ra3oBy, «IIOCTOSHHAS ABOTaIPO».

PacuerHble 3amauun. 1. Beraucnenue MOMSIPHONH Macchl BEIIECTB MO XMUMUYECKUM (opMynam. 2.
PacueTsl ¢ nCnonb30BaHNEM MOHATHH «KOJHYECTBO BEIIECTBAY», «MOJIIPHAS Macca, «MOJISIPHBIN 00beM
ra3oB », « MOCTOSTHHAsT ABOTAIpO ».

TEMA 3 CoennneHusi XdkMH4eCKMX 3JIEeMEHTOB (15 uacos)

Crenenp okucienus. OmnpeneneHne CTETIEHW OKHCICHHS DJIEMEHTOB 10 XUMHYECKOH Qopmyie
coenuuenus. Cocrarienue GopMysl OMHAPHBIX COCAUHECHUH, OOIIMHA CIIOCO0 MX Ha3biBaHHs. BUHapHBIC
COCIIMHEHMSI: OKCUBI, XJIopHbl, cynbduast u np. CocraBnenue ux ¢opmyin. [IpeacraButenyt OKCHAOB:
BO/Ia, YTJIEKUCIBI Ta3 W HEralleHas W3BeCTh. lIpeicTaBuTenn neTydnx BOJOPOTHBIX COEAMHEHWH:
XJIOPOBOJIOPOJT M aMMHAK.

OcHoBaHHMs, X COCTaB M Ha3BaHHs. PacTBOpHUMOCTH OCHOBaHMIA B Boje. Tabnuiia pacTBOPUMOCTH
THAPOKCUIOB U cojieil B Bone. IIpenctaBuTenu Imenodel: THAPOKCUABI HATPHUS, KaIUS U KaJIbIIHS.
[lonsiTe o KadecTBeHHBIX peaknusx. Vuawkatopel. M3MeHeHHe OKpacku WHIUKATOPOB B INEIOYHOMN
cpere.

Kucnorel, ux cocraB u Ha3pauus. Kiaccudukarust kucioT. [IpeacraBurenu KHUCIIOT: cepHas,
colsiHas ¥ a30THas. MI3MeHeHne OKpacKy MHIMKATOPOB B KHCIIOTHOM cperie.

Conu xak TPOHM3BOJHBIC KHCIOT M OCHOBaHWA. VX cocraB m Ha3BaHUA. PacTBOpHUMOCTH coleil B
BoJie. [IpencraBuTeny comneii: XIopu HaTpusi, kKapOoHaT u hochaT KabIHs.

AMop(HBIe 1 KPUCTATUTHYECKUE BEIIECTBA.

MexMOJeKyIsIpHble B3aWMOACHCTBUSA. THITBI KPUCTAIUIMYECKAX PEIIeTOK: HOHHAs, aTOMHas,
MOJIEKYJIApHAs U METaJUTHUeCKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THIIOB KPUCTAUINIECKUX PEIIETOK.

BemectBa MOJIEKYNSAPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa JIs
BEIIECTB MOJIEKYJIAPHOTO CTPOCHHS.

Uuctele BemecTBa M cMecH. lIpuMmepbl ®UAKHX, TBEPAbIX M Ta3000pa3HbIXx cMmeceil. CBoiicTBa
YUCTBIX BEIIECTB M cMmeceii. Mx cocrtaB. MaccoBas u 00OhLeMHAs JOIM KOMITOHEHTAa CMECH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITUS «HOJIS».

PacuerHble 3amaun. 1. Pacuer MaccoBoil U 00OBEMHOU J0JIEii KOMITOHEHTOB CMECH BEIIECTB. 2.
Brrurcnenne MaccoBO# IO BEIIECTBA B PacTBOPE MO M3BECTHOM Macce PacTBOPEHHOTO BEIIECTBAa U
Macce pacTBoputens. 3. BerumcineHne Macchl pacTBOPSEMOTO BEUIECTBA U PaCTBOPUTENS, HEOOXOIUMBIX
JUISL TIPUTOTOBIICHUS OIpPENENIEHHOM Macchl pacTBOpa C HM3BECTHOM MacCOBOM 0jeil pacTBOPEHHOTrO
BEIIEeCTRA.

JMemoncTpanuu. O6pa3ipsl OKCHAOB, KHUCIOT, OCHOBAaHWH W cojeil. Moaenn KpHUCTaTHY9ecKuX
pEelIeTOK XJIopuaa HaTpus, anMasa, okcua yriaepona (IV). CrnocoObl pazuenenust cMecei. Juctuiuisims
BOJIBL.

JladopaTopHble onbIThbl. 1. B3aunMopeiicTBue okcuma marHus ¢ kucinotamu. 2. Ilomydenwme
0CaJIKOB HEPAaCTBOPUMBIX THIPOKCHAOB. B3ammoneHcTBUE YriIeKUcIoro raza ¢ M3BECTKOBOW BOAOM. 3.
Pa3nenenue cmeceil.

IlpakTuyeckue 3aHATHsA. 2. OYuCTKa 3arps3HEHHON MoOBapeHHOW coiu. 3. IlpuroroBnenue
pacTBOpa caxapa M OnpeAesIeHHe MacCOBOH JIOJIM €T0 B PAaCTBOPE.

TEMA 4 U3meHeHHus1, MPOUCXOAAIIAE ¢ BemecTBamu (1] uacog)



IloHsATHE sBJIEHMI KaK W3MEHEHUH, MNPOUCXOASIIMX C BEIIECTBAMH. SIBIECHUS, CBA3aHHBIE C
U3MEHEHHUEM KPHCTAIUTMYECKOTO CTPOCHUS BEIIECTBA TPH MOCTOSHHOM €ro cocraBe, — (u3ndecKkue
siBiieHusl. OU3NYECKUE SIBICHUS B XUMUU: AUCTWUISAIMS, KPUCTAJUIM3AIlUs, BBITApUBAaHUE W BO3TOHKA
BEIICCTB, IICHTPU(DYTUPOBAHUE.

SIBnenns, cBsi3aHHBIE C M3MEHEHHEM COCTaBa BEIECTBA, — XWMHUYECKHe peaknuu. lIpusHaku u
YCIIOBHS TIPOTEKAHUS XUMUYECKUX peakiuil. [lonsaTue 00 5K30- U SHAOTEPMUIECKIX peakiusax. Peakmmn
TOPEHUS KaK YaCTHBIN CIIydail SK30TepMUUYCCKUX PEAKIU, MPOTEKAIOIIUX C BBIJICICHUEM CBETA.

3aKOH COXpaHEHWS MacChl BemeCTB. XHWMHUYECKHE ypaBHEHHUS. 3HAUYC€HHE WHIEKCOB W
koad¢urmentoB. CocTaBieHne YPaBHEHHNA XUMHYECKUX PEAKITHIA.

Pacdersl mo xumuueckum ypaBHeHUsM. PelieHue 3amad Ha HAaXOXKJICHUE KOJIMYECTBA BEIECTBA,
Macchl WM 0O0beMa NPOAYKTAa PEAKIUH IO KOJUYECTBY BEIIECTBA, MAacce WIA O0bEMYy HCXOJHOTO
BemecTBa. PacdeTbl C WCIONB30BaHWEM MOHATHS «IOJI», KOTJIAa HMCXOJHOE BEIIeCTBO IaHO B BHIC
pacTBOpa C 3aJaHHOW MAacCOBOM JI0JIE pacTBOPEHHOI'O BEIIECTBA MM COJEPXKUT OIMPEACICHHYIO OO
IIpUMeCei.

Peakiuu paznoxxenusi. [lonsaTue o ckopocTu xumuueckux peakiuid. Katanuzaropsl. ®epMeHTHI.

Peaknmm coenuuenus. Karamutmueckne W HekaTamuTHueckne peaknun. OOpaTumble U
HEoOpaTHMBbIC PEaKIIH.

Peakuuu 3amelieHus. DIEKTPOXUMHYECKUM psAJl HAMIPSDKEHUM METAIIOB, €T0 MCIOJIb30BaHUE ISl
MPOTHO3WPOBAaHUS BO3MOXKHOCTH TIPOTEKAHUS PEAKIUi MEXIy MeTallaMH M pPacTBOPaMH KHCIOT.
Peaxiuu BRITECHEHMS OJJHIUX METAJIOB U3 PACTBOPOB UX COJICH IPYTUMHU METaJLIAMHU.

Peakuuu oOMeHa. Peakuuu HeiTpanuzanuu. Y ClIOBYs IPOTEKAHUS PEaKIMii 0OMEHa B pacTBOpax
IO KOHIIA.

THubl XUMUYECKUX PEAKIH (110 MPU3HAKY «YUCIO M COCTaB MCXOMHBIX BEIIECTB M NMPOAYKTOB
peakiu») Ha MpUMepe CBOMCTB BOJABI. Peakiiust pa3noskeHus] — AJIEKTPOIN3 BOAbL. Peakiuu coequHeHus
— B3aWMOJICWCTBHE BOJABI C OKCHIAMH METaJUIOB W HeMmeTawioB. lloHsTHe «ruapoxcuaby. Peakmmn
3aMeIeHNs] — B3aUMOJICHCTBHE BOJBI C INEIOYHBIMH M MIEIIOYHO3EMENbHBIMA MeTajulaMu. Peaknumn
oOMeHa (Ha mpuMepe THIPOH3a Cylib(u/a aTFOMUHUS U KapOuaa KaJIbLus).

Pacuernble 3amgaum. 1. BpiuncieHue mo XUMHYECKUM YpPaBHEHHSIM MacChl WM KOJHUYECTBA
BEIIEeCTBA 10 U3BECTHOM Macce MM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIINX B PEAKIIUIO BEIIECTB
WM MPOJYKTOB peakiuu. 2. BerumcieHne mMacchl (KOJIMUECTBa BEIIECTBA, 00beMa) MPOJyKTa PEaKIIHH,
€CIM M3BECTHa Macca HCXOJHOTO BEIIECTBA, COJEPIKAIIEro OMpPEESNIEHHYI0 JIOJII0 TpuMecei. 3.
Brruncnenue Macchl (KOJM4eCTBa BEIIECTBA, 00bEMa) MPOTyKTa PEaKIuM, €CII U3BECTHA Macca pacTBOpa
Y MaccoBas JIOJIS PACTBOPEHHOTO BEIIECTBA.

Jemoncrpanun. [Tpumepsr pusndeckux sBICHUN: a) MaBlieHue napaduna; 6) BO3rOHKa HOJa WK
OCH30MHOM KHUCIIOTHI; B) pAcTBOpPEHHE IEepMaHTaHaTa Kanmus; T) AuQQy3us TYMIUCTBIX BEIIECTB C
TOpsIIel JIaMIOYKA HakanuBaHUs. [IpuMepsl XuMUYecKHuX sBIEHUI: a) TopeHne marHus, docdopa; 0)
B3aMMO/ICWCTBUE COJITHOM KHCJIOTHI C MpPaMOpPOM HJIM MeEJOM; B) mosydeHue ruppokcuna meau (II); r)
pacTBOpeHHE IMOJYyYEeHHOTO THJPOKCHIA B KUCIOTax; A) B3amMozeiictBue okcuna meau (II) ¢ cepnoit
KHCIIOTOM TPH HArpeBaHWUM, €) pasJIoKeHHE TMEepPMaHTaHaTa KaJWs, ) B3aHMMOJCUCTBUE pa30aBIICHHBIX
KHCJIOT C METAJUTAMH; 3) Pa3IOKeHHUE MIEPOKCHIIA BOIOPOA; M) FICKTPOIU3 BOIBIL.

JlabopaTopHbIe onbITHI. 4. 3amenieHne Meau B pacTBope xyopuaa meau (1) sxenezom.

TEMA 5 PactBopenue. PactBopsi. CBoiicTBa pacTBOPOB 3/1eKTPOJIMTOB(19 u)

PactBopenune kak ¢usznko-xumudeckuid mporecc. lloHATHE O THApaTaX W KPUCTALIOTHApATAaX.
PactBopuMocThs. KpuBbIe pacTBOPUMOCTH KaK MOJETh 3aBUCUMOCTH PAacCTBOPHUMOCTH TBEPJIBIX BEIIECCTB
OT Temneparypsl. HachlllieHHbIE, HEHACBILIEHHBIE U TIEPECHIICHHBIE PACTBOPHI. 3HAYECHUE PACTBOPOB IS
MIPUPOIBI U CENBCKOT0 X03IUCTBA.

TlonsaTre 00 SIEKTPOIUTHICCKON TUCCONMANMH. IJICKTPOJUTHI M HEIJIEKTPOJIUTHL. MeXaHu3M
JICCOITHAITIN DJIEKTPOJIUTOB C PA3JIMYHBIM THIIOM XHUMHYECKOW CBS3U. CTENeHb 3JEKTPOIUTHICCKOMN
mucconuanuy. CHIbHBIE U C1a0bie SIEKTPOIUTEHI.

OCHOBHBIE TTOJIOKEHUS TEOPUH IIEKTPOIUTHICCKON aucconuanuy. IOHHBIE YpaBHEHHUS PEaKITHil.
VYcenoBuss TPOTEKAaHWsI peakmue OOMEHa MEXKIy dSJEKTPOJIMTaMH JO KOHIIA B CBETE HMOHHBIX
MIpeJICTaBICHUH.

Knaccudukaius HOHOB U UX CBOMCTBA.

Kucnotel, ux xinaccudukanus. Jluccoruaruss KHCIOT M HMX CBOWCTBA B CBETE TCOPHH
JIEKTPOJIMTUYECKON  Jucconanud. MONEKyIsipHble ¥ HWOHHBIE YpaBHEHHS pEaKIHWid KHUCIOT.
BzaumopeiicTBue KUCIOT C MeETaUlaMH. OJCKTPOXUMUYECKUNA Ppsii  HAOPSDKCHUM — METaIlIOoB.
B3anMozeiicTBUE KHCIOT C OKCUIaMH METAJUIOB. B3anMoaeicTBUE KHUCIOT ¢ OCHOBAaHUSIMU — PEaKIUs



HeUTpam3arui. B3anMoaeiicTBrue KHCIOT ¢ COlsAMHU. Vicmonmb3oBaHME TaOMUITI PACTBOPUMOCTH IS
XapaKTePUCTUKH XUMHYECKUX CBOMCTB KHCIIOT.

OcHoBanus, ux kinaccupukanus. Jucconmanuss OCHOBaHMI W HMX CBOWMCTBA B CBETE TEOPUHU
3NEKTPOJINTUYECKON nuccouunanuy. B3anumozeiicTBue oCHOBaHUM ¢ KUCIOTaMH, KUCIOTHBIMH OKCHIaMH
u comsimu. Mcmonp3oBaHrne TaONHIBI PACTBOPUMOCTH JUIA XapaKTEPHUCTHUKH XUMHYECKHX CBOWCTB
OCHOBaHMM. PaznoxeHrne HepacTBOPUMBIX OCHOBAHHUM MPU HarpeBaHUU.

Conu, ux KnaccUPUKALUS M TUCCOIMALUS Pa3IUYHbIX THIOB conel. CBoWCTBa coiieii B cBeTe
TEOPUH AIEKTPOIUTHUECKON AUCcoUManuy. B3aumoneicTBre coiield ¢ METaUIaMHU, YCIIOBUS IPOTEKAHUS
ATUX peakIuii. BzanmopaeiicTBre corel ¢ KUCIIOTaMHU, OCHOBAaHUSIMH M COJIIMU. VIcTIoTb30BaHue TaOIUITBT
PacTBOPUMOCTH JUISl XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB COJIEH.

O06o006mienne cBefieHnit 06 okcuaax, X KiacCu(UKAIMA 1 XUMUYECKUX CBOUCTBAX.

l'enernyeckue psimbl METAJIOB W HEMETAUIOB. | eHeTWdeckass CBsI3b MEXAY KilaccaMu
HEOPraHWYECKUX BEIIECTB.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakiui. OKUCIHUTENb U BOCCTAHOBUTENb, OKHUCIEHHE H
BOCCTaHOBJICHHE.

Peaknmm woHHOrO OOMEHa ¥ OKHCIHTENBHO-BOCCTAHOBUTENBHBIE peaknud. CocTaBiieHue
YpaBHEHUH OKUCINTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOAOM DIIEKTPOHHOTO OaliaHca.

CBoiicTBa IPOCTHIX BELIECTB — METAUIOB U HEMETAJIJIOB, KUCJIOT U COJEH B CBETE MpPEACTaBICHUI
00 OKHCITUTENIEHO-BOCCTAHOBUTEIHHBIX MPOIIECCax.

JemMoHcTpanuu. B3anMoneiicTBie IIMHKA ¢ cepod, coNsiHOM KucioTod, xymopugoMm menu (II).
I'openue maraus. BzaumonelcTBre XJI0pHOU H CEPOBOJOPOAHON BOJBI.

JlaGopaTopHble omnbITHL. 5. PacTBopeHne Oe3BomHOro cynbara menu B Bojae. 6. Peaknuwm,
XapaKTepHbIE ISl paCTBOPOB KHUCIOT (COJSHOW MM cepHoil). 7. Peakuuu, xapakTepHsle A pacTBOPOB
niesnouelt (TMIPOKCHIOB HATPUS WIIM KaJlusl) 1 HEpaCTBOPUMBIX OCHOBaHUH.

IIpakTuyeckoe 3aHsTHE. 4. BRIOTHEHNE OMBITOB, NEMOHCTPUPYIOIIUX T€HETUYECKYIO CBS3b
MEXTy OCHOBHBIMH KJIACCAMH HEOPTaHWMYECKUX COCTUHEHHA.

9 knace

Beenenne. O0uiasi XapaKTepuCcTUKA XMMUYECKHUX 3J1eMeHTOB (4 uaca)

XapakTepucTHKa DJEMEHTa M0 €ro IOJOXKEHHI0 B TEPHOJUYECKON CHCTEME XUMHYECKHX
anementoB [I. U. MenneneeBa. CBOWCTBa OKCHUIOB, KHCIIOT, OCHOBAHHM W COJIE B CBETE TEOPHUH
ANIEKTPOIUTHYECKON JUCCOIMAIIMA ¥ TPOIECCOB OKHCIEHUSA-BOCCTAHOBJICHHS. | €HETHUECKUE PsIbl
MeTalljia ¥ HeMeTaJuia.

[MToHsTHE O IEPEXOHBIX AIeMeHTaX. AM(OTEPHOCTh. [ eHETHUECKUIA PSIJ] IEPEXOAHOTO IIEMEHTA.

[leprogmueckuii 3aK0H U MEepUOUYECKas cucTeMa XuMudeckux 3nemeHToB [, . Menneneesa B
CBETE YUYEHHUsS O CTpoeHuH aroma. 1x 3HaueHwue.

TEMA 1 Metanasl (15 uacos)

ITonoxkeHue METaluIOB B NEPUOJMYECKON CUCTEME XHUMHMUecKux anemeHToB J[. M. Menpeneesa.
Meranmnnaeckass KpUCTADIHYECKass PElIeTka U MeTauTnieckas XuMudeckasi cBsizb. O0mue dusnueckue
cBoiictBa MeTayioB. CIiiaBbl, UX CBOWCTBA U 3HAYeHHWE. XHMMHUYECKHE CBOICTBAa METAJNIOB Kak
BOCCTaHOBHUTEJIEH. SﬂeKTpOXI/IMI/I‘-IeCKI/Iﬁ paa HaHpH)KCHI/Iﬁ METAJJIOB MW €ro HCIOJb30BaAaHHUE JIA
XapaKTePUCTUKH XUMHYECKUX CBOWCTB KOHKPETHBIX MeTa/UIOB. CIOCOOBI TOMYYeHHS METaJLIOB: MTUPO-,
TUAPO- U AeKTpoMeTamuryprusi. Koppo3us MetamioB u criocoObl 00phOBI C HEl.

OOmasi xapakTepUCTHKa IIEJOYHBIX MeTauioB. Meramnsl B mpupojie. OOmpie crnocoObl UX
nonmydeHus. CtpoeHue aromoB. lllenodHble MeTaibl — TPOCTHIE BeUIeCTBa, MX (U3NYECKUE U
XUMUYECKUE CBoicTBa. BaxkHeliline coeMHEHNS ENOYHBIX METAJJIOB — OKCHUJBI, TUAPOKCHUIBI U COJIU
(x7opuapl, kKapOOHATHI, CyNb(MaThl, HATPATHI), UX CBOWCTBA W TPUMECHEHHE B HApPOJHOM XO3SICTBE.
Kanuiinsie y1o0peHus.

OO0mass xapakTepHCTUKa JJIEeMEHTOB riaBHOW moxarpymmsl |l rpynmer.  CTpoeHne aTOMOB.
[lenoyHO3eMebHBIE METAJIBI — IPOCThIE BEHISCTBA, HMX (HU3HUUECKHE M XHMHUYECKHE CBOWCTBA.
Baxkneiimme COCIMHCHUSA MICJIOYHO3EMEIIBHBIX METAJUIOB — OKCH/bI, TUAPOKCUABI U COJIN (XJ'[OpI/IJIBI,
KapOOHATHI, HUTPATHI, CyIb(haThl U PochaThl), UX CBOWCTBA U TPUMEHEHUE B HAPOIHOM XO3SHCTBE.

Amomunanii. CtpoeHne aroma, (U3HYECKHE W XUMHUYECKHE CBOWCTBA MPOCTOTO BEIECTBA.
CoeluHEeHUST aIOMUHUSIT — OKCHJ] W THIPOKCHI, WX amdoTepHbIii xapakrep. BaxHelmme comu
amoMuHuA. [IpuMeHeHue amFOMUHUS U €70 COEAUHEHUM.



XKenezo. Ctpoerne aroma, (U3MYECKME ¥ XUMHYCCKHE CBOWCTBA IIPOCTOTO  BEIIECTBA.
Tenermueckne psimsl Fe?* n Fe®. KauecrBennsie peakumn na Fe?'u Fe**. Baxweiimme comm sxeresa.
3HaveHue xKene3a, ero COeTUHEHUH U CIIJIaBOB B IPUPOE U HAPOJAHOM XO3SHCTBE.

Jemoncrpauun. O6pa3pl LIETOYHBIX M IIETOYHO3EMENbHBIX MeTauioB. OOpasubl CIUIaBOB.
BzaumopeiicTBue HaTpus, JUTUS U KaJbliUs ¢ BOJIOW. B3auMozelicTBie HaTpya U MarHus ¢ KUCIOPOJIOM.
Baumogpeiicteue metamios ¢ Hemetamiamu. [lomydenne ruapoxcunos xenesa (I1) u (111).

JlaGopaTopubie onbIThl. 1. O3HaKoMJIeHHEe ¢ oOpa3umamMu MeTayuioB. 2. PacTBopenue skenesa u
[IMHKA B COJITHOM KUCIIOTE. BBITECHEHNE OJHOTO MeTaljia IPYTUM U3 pacTBopa coiu. 3. O3HaKOMIIEHHE C
obpasmamu cmiaBoB. 4. O3HaKOMIICHHE C oOOpa3laMyd TPHPOJHBIX COSAWHEHWH METalIoB. 3.
Pacno3HaBaHre KaTHOHOB HaTpUsl M KalWs 1O OKpacke IlaMeHW. 6. 3HaKOMCTBO C oOpaslaMu pya U
CIUIaBOB )KeJe3a. PacTBopeHue xesnes3a B CONAHOM KUCTOTE.

IIpakTuyeckue 3ausaTHsA. 1. OcymecTBieHne MENOYKA XUMAYECKUX MPEBPAIICHHN METaIIOB. 2.
OrnpeneneHre HOHOB METAJLIOB.

TEMA 2 HemeTaduasl (26 uaca)

OO0mmas xapakTepuCTHKa HEMETAIIIOB: MOJIOXKEHHE B meproandeckoi cucteme J[. 1. MeHneneesa,
OCOOCHHOCTH CTPOEHHS aTOMOB, D3JEKTPOOTPHUIATEIHHOCTh KaK Mepa «HEMETATMYHOCTHY, Pl
3JeKTPOOTpHULIATENbHOCTH. KpHcTaruinyeckoe CTpoeHre HEMETAIIOB — MPOCTHIX BEIECTB. AJUIOTPOMHSL.
®du3nyueckue CBOUCTBa HeMETAUIOB. OTHOCUTENBHOCTh OHITHH «METAID», «HEMETAILD».

Bonopogn. Ilonoxxenue B nmepuoguueckol cucteme xumuueckux sineMeHToB [. M. MenneneeBa.
CTpOGHI/IC aToMa MU MOJICKYJIbI. duznyeckue M XUMHYECKHE CBOMCTBA BOOpOAa, €ro IOJIy4dC€HUC U
NpUMEHEHHE.

OO0mas xapakrepucTuka raimoreHoB. CTpoeHue atomoB. IIpocTeie BemiecTBa, MX (QU3NYECKHE U
XUMHYECKUE CBOHMCTBa. OCHOBHBIC COCJIMHEHHUS TaJIOTCHOB (TaJOr€HOBOJOPOJAbI W TaJIOTCHUBI), X
cBoiicTBa. KauecTBeHHas peakuusi Ha xyopua-uoH. KpaTtkue cBepeHus o xjope, o6pome, prope u Hoze.
IIpuMeHeHue TaJoreHoB U UX COEAMHEHHUI B HAPOJIHOM XO3SIICTBE.

Cepa. CtpoeHne aToma, aJuIOTPOTHS, CBOMCTBA U MMPUMEHEHUE POMOMUECKOM cepbl. OKCHIIBI CephI
(IV) u (VI), ux nonyueHue, cBoiictBa u nmpuMeHenue. CepoBOJOPOAHAS U CepHUCTAsT KUCTIOTHL. CepHast
KHCJIOTa 1 €€ COJIM, UX MPUMCHCHUC B HAPOAHOM xo3gicTBe. KauecTBennas pCaKknyda Ha Cy.]]b(l)aT'I/IOH.

A3zot. CTpoeHHe aTOMa U MOJIEKYJIbI, CBOWCTBA IIPOCTOTO BEIIECTBA. AMMHUAK, CTPOSHHE, CBOMCTBA,
noysyueHne u npuMmenenue. Coaum aMMOHUS, X cBoicTBa W npumeHeHue. Oxcuawr azora (1) u (IV).
A3OTHas KHCJIOTa, €e CBOWCTBA M NprMeHeHue. HUtpaTsl u HUTPUTHI, MpoOieMa HX COAepKaHHUS B
CEJIbCKOXO3SIICTBEHHOM MTPOAYKIHU. A30THBIE yIOOPEHMSL.

®dochop. CtpoeHune aToMa, aTOTPOITHS, CBOKCTBa OeNoro U KpacHoro ¢ocdopa, uX MpruMeHEHHeE.
OcHoBHble coeaunenus: okcun ¢ochopa (V), oprodochopnas kucnora u (ocharsl. DochopHbie
ynoOpeHusl.

Yrnepoa. CtpoeHne aroma, auIOTPOIHs, CBOWCTBAa aJDIOTPOITHBIX MOAM(HKAINN, MPUMEHEHHE.
Oxcupst yraepoaa (II) u (IV), ux cBoiictBa u npuMenenue. KauecTBeHHas: peakiius Ha YIJIEKUCIbIH Tras3.
Kap6OHaTBIZ KaJIbIUT, COJda, MOTall, X 3HAYCHUC B IIPHUPOJAC U KU3HU YCIIOBCKA. KauectBennas peaKknusa
Ha KapOOHAT-HOH.

Kpemumii. CTpoenue aToMa, KpUCTAJUIMYECKUII KPEMHMH, €ro CBOWCTBA W IMpuMeHeHue. Okcua
kpemuus (IV), ero mpupogasie pazHoBuAHOCTA. CHIMKATHL. 3HAUYEHWE COSTUHEHUN KPEMHUS B KUBOU U
HEeXUBOW npupoze. [loHaTHe 0 CHIIMKAaTHON MPOMBIIIIICHHOCTH.

Jemonctpauuu. O0pa3ipl rajJoreHoB — IPOCTHIX BEIIECTB. B3amMopaelcTBHE TalloTeHOB ¢
HaTpueM, alfOMUHIEeM. BeITecHeHne X10poM 6poMa Wil Moja U3 paCTBOPOB X COJIEH.

BsaumoneiicTBue cepbl ¢ MeTalIaM1, BOZOPOIOM U KUCIOPOIOM.

B3aumopeiicTBue KOHIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEBIO.

[lornomenne yrieMm pacTBOPEHHBIX BEIIECTB WJIM Ta3oB. BoccTaHOBIEHHME MeOW M3 €€ OKChia
yraem. OO6pa3mpl TPUPOAHBIX COETWHEHHWH XJiopa, cepwl, ¢ocdopa, yriepoma, kpemHus. OOpasiisl
BaXHEHIINX U1 HAPOJIHOTO X0354HCTBa Cyab(PaToB, HUTPATOB, KapOOHATOB, GocdaroB. OOpasLkl CTEKIIa,
KEepaMHUKH, IEMEHTA.

JlaGopaTopHbie ONbITHI. 7. 3HAKOMCTBO C o0Opa3liaMi HeMeTa/uioB. 8. 3HaKOMCTBO ¢ 0Opa3mamMu
NPUPOAHBIX COCAMHEHHH raJoreHoB(XyiopuaamMu, Gropuaamu)9. 3HaKOMCTBO ¢ 00pa3maMu NPUPOIHBIX
OKCHJIOB, COJIEH KHCIOpoacoaepKamx KUcioT. 10. 3HakoMcTBO ¢ 00pa3uaMu MPUPOAHBIX COCTUHEHUH
cepel. 11. KauectBennas peaknus Ha cyinbdar-uoH. 12. Pacmo3naBanne katmoHa amMMoHHS. 13.
KauectBennas peakius Ha kapOoHaT-uoH. 14. O3HaKOMIICHHE C TIPUPOJTHBIMU COSTUHCHUSMI KPEMHUSI.

Ipakrnyeckne 3ausatus. 3. [lonydenue, coOupanue u pacnozHaBaHue ra3oB. 4. [lomyuyenue
COEIMHEHUI HEMETAJUIOB U U3YYEHUE UX CBOMCTB.



TEMA 3 Opranunyeckue coequHenus (/4 yacos)

BemecTBa oOpraHMdeckMe MW HEOPTaHWYECKHE, OTHOCUTEIBHOCTh IIOHATHA «OPTaHUYECKHUE
BemiecTBa». [IpuurHb MHOTO0OPa3Hs OpraHUYeCKUX COSAMHEHHH. XUMUYECKOE CTPOCHUE OPraHnYeCKUuX
COeIMHEHM. MONEKySpHBIE U CTPYKTYpHBIE OPMYJIIBI OPTaHMYECKHX BELIECTB.

Mertan u 3TaH: CTpO€HHE MOJIEKyJd. [opeHune MeTaHa u 3TaHa. /[leruapupoBaHHe 3TaHa.
TIpumeHeHne MeTaHa.

XUMHYECKOE CTPOCHUE MOJEKYJbI 3TUJEHA. [[BoiiHas cBA3b. B3anmonelcTBUE 3TUIIEHA C BOJOM.
Peaxnyu nmonmmmepnsanny 3TrieHa. [Ionu3THIIEH U €0 3HaYEHHE.

ITonsTHE O MpEeAENpHBIX OJHOATOMHBIX CITUPTaX Ha MIPUMEpAaX METAHONA U ATaHONA. TpexaToOMHBIN
CIIUPT — TIIULEPHUH.

OnHOOCHOBHBIE MIpeeNbHBIC KApOOHOBBIE KUCIOTHI HA IPUMEpPE YKCYCHOM KUCIOTHI. Ee cBoiicTBa
u npuMeHeHne. CTeaprHOBask KUCIIOTA KaK MPEICTABUTENb )KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakuun sTepudukanyy v NOHATHE O CIOXKHBIX 3upax. Kupel kak cinoxxHbie 3pUphI HLepruHa U
JKUPHBIX KHUCIOT.

[lonsatne 06 amuHokucnoTax. Peaknun nonukonaencanuu. benku, nux crpoenue u Ouosiorudeckas
poOIb.

[MousiTrie 06 yraneBoaax. ['mroko3a, ee cBoiicTBa U 3HaYeHHE. Kpaxmai u emrono3a (B CpaBHEHUH),
WX OMOJIOTHYECKas POJIb.

JdemoncTpauuu. Mozaenu MoneKysl MeTaHa U APYrUX yrieBoAOpOI0B. B3aumonelcTerue 3TUIeHa ¢
OpoMHOM BOJOH W pacTBOpOM IepMaHranara kamusi. OOpasiel 3TaHoja W TiuiepuHa. KadyecTBeHHas
peaknus Ha MHOTOaroMHble crnupThl. [lomydeHue ykcycHO-3THIOBOrO 3¢dupa. OMBUICHHE XKHpA.
BsaumoneiicTBue TIOKO3Bl C aMMHA4YHBIM PAacTBOPOM oOKcuaa cepebpa. KauecTBeHHas peakuusi Ha
kpaxmain. JlokazaTenbcTBO Haimuuusl (YHKIMOHANBHBIX TPYII B pacTBOpax aMUHOKUCIOT. ['opeHue
0enkoB (IIEpCTH WM NTHYBHX NepbeB). L[BeTHBIC peakiuu OEIKOB.

IIpakTuyeckoe 3ansTHe. 5. I3roToBI€HNE MOJENEH MOJIEKY YTIIIEBOAOPOIOB.

00600menue 3HaAHMI IO XUMHH 32 KypPC OCHOBHOI IKOJIbI (9 uaca)

DU3NYECKUIT CMBICT TMOPSAKOBOIO HOMEpA AJIEMEHTA B IMEPUOAUMYECKON CHCTEME XMMHUYECKUX
anementoB [I. M. MenzaeneeBa, HOMEpPOB MEpHOAa M TPyNIbl. 3aKOHOMEPHOCTH H3MEHEHHsS CBOWCTB
IEMEHTOB U MX COEAVHEHUH B MEpPHOAAX M TPYyNNax B CBETE NPEACTABICHUN O CTPOEHUH aTOMOB
3JIEMEHTOB. 3HaUEHHUE NMEePHOANYECKOT0 3aKOHA.

TuIbl XUMMYECKUX CBSI3€M U THIIBI KPUCTAJUIMYECKHUX PEIIETOK. B3aMMOCBS3b CTPOEHUS U CBOWCTB
BEIIECTB.

Knaccudpukanms XMMUYECKUX PeakUUi 0 pa3IMyHbIM NPU3HAKAM (YUCIIO U COCTAB PearupyrouInx
1 00pa3yroInXcsl BEMIECTB; TEIJIOBOM AP HEKT; UCIONb30BaHUE KaTaln3aTopa; HallpaBleHNe; N3MEHEHUE
CTETIEHEH OKHCIICHUS! aTOMOB).

IIpocTeie ® crokHBIE BemecTBa. MeTamulbl M HeMETaulbl. ['€HeTHYecKkHne psabl MeTaa,
HeMeTalla M TepexoqHoro Metauia. OKcunbl (OCHOBHBIE, aM(DOTEpPHbIE M KUCIOTHBIC), THAPOKCUIBI
(ocHOBaHMsI, am(OTEepHbIE THIPOKCHIBI W KHCIOTBI) W COJM: COCTaB, Kiaccuukamuss u oO0uue
XUMHYECKHE CBOMCTBA B CBETE TEOPUH DIEKTPOIUTUIECKON JUCCOLMALIMY U NIPEICTABIEHNHN O MPOLECCax
OKHCJIEHUS-BOCCTAHOBJIEHUA. XUMUS U 310pPOBLE. briToBasg xumMmuueckas IrpaMOTHOCTb. Pemenne 3a4a4 3a
Kypc 9 kiacca.

3. TemaTuueckoe NJJAaHUPOBAHHUE ¢ YKAa3aHUEM YaCO0B, OTBOAMMbBIX HA OCBOCHUE KaKI0H

TeMBbI
8 kaace
Ne ypokoB Haspanwue paznena, rmaB | KonuectBo yacoB
Bcero W3 Hux (popMbl KOHTPOIIS)
KOHTPOJIBHBIX | IPAKTHYCCKHUX
pabot pabot
1 Beenenune 5 - 1
2 ATOMBI XUMHYECKHUX 10 1 -
JJICMEHTOB
3 [IpocTeie BemecTBa 8 1 -
4 CoeMHeHNs XUMUYECKUX 15 - 1




2JIEMEHTOB
5 N3menenus, 11 1
MPOUCXOISIIHE C
BEIIECTBAMU
6 PactBopenue. PacTBopsl. 19 1
CaolicTBa pacTBOpOB
3JICKTPOJIUTOB
HUTOT'O 68 4
9 kJace
Ne ypokoB HaszBanue pasnena, rinas KonnuecTBo yacoB
Bcero N3 Hux (Hhopmbl KOHTPOIIS)
KOHTPOJIBHBIX MPAKTUIECKUX
pabor pabor
1 Bepacnue. OO6mmas 4 1 -
XapaKTEPUCTHKA
XUMHUYCCKHUX DJIEMECHTOB H
XUMUYECKUX PEaKIUi
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XUMHUYECKUX dJIeMEHTOR /1.
. Meunneneena
2 MeTanbl 15 1 3
3 HemeTraimis 26 1 2
4 Opranndeckre BemecTna 14 - -
5 O060011IeHNe 3HAHMH 110 9 1 -
XUMHH 332 KypC OCHOBHOU
TITKOJIBI.
6 Hroro 68 4 5




