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8 kiace
IHosicuuTeaLHAA 3aIUCKA

PaGouas mporpamma pa3zpaboraHa Ha OCHOBE:

1) .denepanbHOTO roCcyJ1IapCTBEHHOTO CTaHJapTa o0pa3oBaHusl,
YTBEPKJIEHHOTO NprkazoM MunoopHayku Poccun ot 17.12.2010 Nel1897
(c u3sMeHeHUSAIMU U JTOonOJHEHUIMH OT 29.12.2014 Nel644,0t 31.12.2015
Ne 1577)

2).00I1 'BOY COUI Nel3.

3).ABTopckas mporpamma 1m0 Kypcy «Xummusg gias 8-11  kimaccoB
oOmieoOpa3oBarenbHbIX yupexaenuin» O.C. T[NabpuensnHa, M:[poda-
2016r.-128c.

4).YMK: oOyueHue Bemercs 1O YYeOHHKY «Xumusi», [ abpuensH
O.C. M:JIpoa-2019r., 8xmnacc.
OOyuenue Benercs o yuyeOHuky «Xumus», ['adbpuensn O.C. . M:Ipoda-
2019r., 9knacc.



|.Ilnanupyemble pe3yJibTaThbl OCBOCHHUS Y4eOHOTI0 NMpeaMeTa
HporpaMMa oOecreunBaeT AJOCTHKCHHUC CIICAYIOIUX PE3YJIbTAaTOB!
|.IlpenmeTHbIC

BbinycKHUK HAYyYHuTCS:
® XapakTEpU30BaTh  OCHOBHBIE  METOABl  MO3HAHUA:  HAOJIIOJECHHE,
U3MEpEHHE, IKCIIEPUMEHT;

® OMWCHIBATH CBOWCTBAa TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB,
BBIJIETISISL MX CYIIECTBEHHBIC TPU3HAKH;

® DACKpbIBaTh CMBICA OCHOBHBIX XHMHUYECKHUX TMOHITHH  «aTOM»,
«MOJICKYJIa», «XUMHYECKHHA JJIEMEHT», «IPOCTOE BEIIECTBO», «CIIOXKHOE
BELIECTBO», «BAJIEHTHOCTb», «XUMHUYECKas peaKUus», HCIONb3ysd 3HAKOBYIO
CUCTEMY XUMUU;

® DPACKpPBIBAaTh CMBIC]I 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;

® pa3nMMyaTh XUMUYECKUE U (PU3NUECKHE SIBICHUS;

® Ha3bIBaTh XUMUUYECKHUE DJICMEHTHI;

® OMpeAeNATh COCTAaB BEUIECTB MO UX (popmynam;

® OMpeAeATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCTUHEHUSX;

® ONpENENsATh TUIl XUMHUYECKUX PEaKIIHii;

® HA3bIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUi;

® BBLISBJISTH MPU3HAKHU, CBUACTEIHCTBYIOIINE O MPOTEKAHWNW XUMHUYECKOU
pEaKIUU NP BHITOJIHEHUN XUMHUYECKOTO OTIbITA;

® COCTaBJATH (HOPMYJIIbI OMHAPHBIX COCIMHEHUN;

® COCTaBIISITh yPAaBHEHUS] XUMUYECKUX PEaKIUi;

e c00JII01aTh MpaBuiia 0€30MacHOM padOThI MPU MPOBEACHHUH OIBITOB;

® TI0JIH30BATHCA JAOOPATOPHBIM 000PYAOBAaHUEM U MOCYI0M;

® BHIUWCIATH OTHOCHTEIBHYIO MOJEKYISAPHYI0O M MOJSPHYIO MAacChl
BEIIECTB;

® BBIUKCIATH MAacCOBYIO JOJI0 XHMHUYECKOTO 73JIeMeHTa 1o (opmyie
COETMHEHMS;

® BBHIUHCTATH KOJIWYECTBO, O0OBEM WM MacCy BEIIeCTBAa MO KOJUYECTBY,
00BEMY, Macce peareHTOB WU MPOAYKTOB PEaKIIUM;

® XapakTepu3oBaThb (U3NYECKME U XMMHYECKHE CBOMCTBAa MPOCTHIX
BEIIECTB: KUCJIOPOAA U BOJOPOa;

® [0JIy4aTh, COOMPATH KUCIOPOJ U BOJIOPOI;

® pacmo3HaBaTh OMBITHBIM IyTEM Ta3000pa3HbIe BEUIECTBA: KHUCIOPO],
BOJIOPOJ;



® pacKpbIBaTh CMBICI 3aKOHA ABOTrajpo;

® DPAaCKpbIBaTh CMBICI MOHATUHA «TEMJIOBOU 3PGEKT peakinumy, «MOJSIPHBIN
00BEMY;

® XapaKTepPH30BaTh (PU3MYECKUE U XUMHUECKHE CBOMCTBA BOJIBI;

® pacKpbIBaTh CMBICI IOHATHUS «PACTBOPY;

® BBIUHCIIATH MACCOBYIO JIOJIO PACTBOPEHHOI'O BEUIECTBA B PACTBOPE;

® IPUTOTOBJIATH  PAacTBOPBl €  ONPENEIICHHOW  MAacCOBOM  JTOJEMN
PacTBOPEHHOTO BEIIECTBA;

® HA3bIBATh COCIMHEHUS N3YyUYECHHBIX KJIACCOB HEOPTaHMYECKUX BEIECTB;

® XapakTepW30BaTh (UUYECKHE W XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAHMI, COJIEH;

® OMNpeneNisaTh MPUHAJIEKHOCTh BEHIECTB K OMNPEAEICHHOMY KJaccy
COCJIMHECHUN;

® COCTaBJATH (POPMYJIBI HEOPTAHUUECKUX COCAMHEHUI U3yUYEeHHBIX KJIacCOB;

® TPOBOJUTH OMbITHI, MTOATBEPKAAIONINE XUMUYECKUE CBOMCTBA N3YUEHHBIX
KJIACCOB HEOPTaHUYECKUX BEUIECTB;

® paclo3HaBaThb ONBITHBIM MYTEM PACTBOPHl KHUCIOT W IIEJIOYEH IO
M3MEHEHUIO OKPACKU MHIUKATOPA;

® XapaKTEpPH30BaTh B3aUMOCBS3b MEXKIy KiIaccaMd HEOPraHUYECKUX
COCJIMHECHUN;

e packpsiBaTh cMbIci [lepuogunueckoro 3akona JI.1. Mennaeneena;

® OOBSICHATh (PUBMUECKHII CMBICI AaTOMHOTO (MOPSIKOBOrO) HOMeEpa
XUMHUYECKOTO 3JIEMEHTA, HOMEPOB I'PYIIbI U MEPUOJIa B MEPUOIUUYECKON CUCTEME
JI.1. Menneneena;

® OOBSICHATH 3aKOHOMEPHOCTH WM3MEHEHMsI CTPOCHHUS aTOMOB, CBOMCTB
AJIEMEHTOB B Mpe/iesiax MaJbIX MEPUO0B U TJIABHBIX MMOTPYIIIL,

® XapaKTEepPU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOAOPOJA /10 KalbIUsl) Ha
OCHOBE MX TIOJIOKEHUA B nepuoanueckoi cucreme [[.U. Menneneera wu
O0COOCHHOCTEH CTPOCHHUS UX aTOMOB;

® COCTaBJISITh CXEMbl CTPOCHHMS aTOMOB TNeEpBbIX 20  3JIEMEHTOB
nepuoandeckon cucremsl .M. Menneneena;

® pacKphIBaTh CMBICTT TTOHSITUMN: «XUMHUYECKasI CBSI3bY,
«AIIEKTPOOTPULIATEILHOCTDY;

® XapaKTEePH30BaTh 3aBUCHUMOCTHh (DM3MUYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTALTMYECKOUN PELIETKHY;

® OIpeesaTh BUJ XUMHUYECKON CBSI3U B HEOPTaHUUYECKUX COCTUHEHUSX;

e n300pakaTb CXEMbl CTPOCHHUS MOJIEKYJ BEHIECTB, OOpa30BaHHBIX
pPa3HBIMM BUJAMH XUMHUYECKUX CBSI3EH;



® pacKpbiBaTh  CMBICI  MOHSITUH  «HOH»,  «KAaTHOH»,  «aHHUOHY,
(QIICKTPOJUTBI»,  «HEIICKTPOIUTH»,  «IJIEKTPOJUTHYECKAsT  JAUCCOLUAIUAY,
«OKHUCIIUTENb», «CTENEHb OKHCJCHHUS» «BOCCTAHOBHUTECNL», «OKHCJICHHUEY,
«BOCCTaHOBJICHHUCY;

® OIpEesaTh CTEICHb OKUCIICHUS aTOMa 3JIEMEHTa B COSJIMHEHUH;

® DPACKPBIBaTh CMBICJ TEOPHUH IJIEKTPOIUTHUECCKON TUCCOIUALNY;

® COCTaBJISITh YPABHEHUS DJJICKTPOJUTUUECKOW JUCCOLMALAM  KHUCIOT,
MISJIOYEH, COJICH;

® OOBSICHATH CYIIHOCTh MPOIECCa DIICKTPOIUTHYCCKOW IUCCOIMAINHA U
peakIii HOHHOTO OOMEHa;

® COCTaBJISITh IMIOJIHBIE M COKPAILICHHBIE HWOHHBIE YPABHCHUSI PEAKIIUU
oOMeHa;

® OIpeesaTh BO3MOKHOCTh IPOTEKAHUSI PEaKIIUA HOHHOTO OOMEHA;

® MPOBOAUTH  PEAKLUMH, TMOATBEPKIAIOIINE  KA4YeCTBEHHBIM  COCTaB
Pa3JIUYHBIX BEIIECTB;

® OIpeesaTh OKUCIUTENb U BOCCTAHOBUTEIID;

® COCTaBJISTh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN;

® Ha3bIBaTh (PaKTOPHI, BIUSIONIME HA CKOPOCTh XMMUYECKOU peaKInu;

e KjacCU(PUIIMPOBATh XUMUUYECKUE PEAKIIUH IO PA3TMYHBIM MPU3HAKAM;

® XapaKTepU30BaTh B3aUMOCBSI3b MEXIYy COCTaBOM, CTPOCHUEM U
CBOMCTBaMHU HEMETAJLJIOB;

® IIPOBOJUTH OIBITHI IO MTOTYYSHHUIO, COOMPAHUIO U U3YUYCHHIO XUMHUCCKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YTJIEKUCIIOT0 ra3a, aMMHaKa,

® paCMO3HABATh OMBITHBIM IyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIIbIN Ta3
1 aMMHaK;

® XapaKTepu30BaTh B3aUMOCBSI3b MEXKIYy COCTaBOM, CTPOCHHUEM U
CBOMCTBaMU METaJJIOB;

* Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX (GopMyJie: MEeTaH, ITaH, STUJICH,
METaHOJI, ASTaHOJ, TJIMIIEPUH, YKCYCHasl KHCJIOTa, aMUHOYKCYCHas KHCJIOTa,
CTEapUHOBAs KUCJIOTA, OJICMHOBASI KUCJIOTA, TJII0K034;

* OIICHMBATh BIMSHUE XMMHUUYECKOIO 3arpsi3HEHUS] OKPYXKAIOLIEH Cpeibl Ha
OpTraHU3M YEJIOBEKa;

® IpaMOTHO OOpaIaThCs ¢ BEIISCTBAMH B ITOBCEIHEBHOMN KU3HH

® OmpefesiTh  BO3MOXKHOCTh  IPOTEKAHHUS  pPEaKUUM  HEKOTOPHIX
MPEJICTAaBUTENICH OpPraHMYECKUX BEIIECTB C KUCIOPOJIOM, BOJIOPOIOM, METAIJIaMH,
OCHOBaHMSIMU, TaJIOTCHAMH.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCH:

* BBIJIBUTATh W TMPOBEPATh AKCIEPUMEHTAIBLHO THUIIOTE3bl O XUMHUYECKUX
CBOMCTBaX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHMS, UX CIIOCOOHOCTH BCTYIATh



B XMMHMYECKHE PEaKIUU, O XapaKTepe M MNPOAYKTAX PaA3JIMYHBIX XHUMHUYECKHUX

peakuuit;
* XapakTepu30oBaTh BEIIECTBA II0 COCTaBy, CTPOCHUIO U CBOMCTBaM,
YCTaHaBJIUBATh MIPUYUHHO-CJICCTBEHHbIC CBSI3U MEXTY TAHHBIMU

XapaKTEpUCTUKAMU BEIIECTBA;

* COCTaBJISITb MOJICKYJISIDHBIE W TIOJIHBIE HWOHHBIE YPaBHEHUA IO
COKpaIIEHHBIM HOHHBIM YPaBHEHHUSIM;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKUCIUTEIIbHBIC WU
BOCCTAHOBUTEJBHBIE CBOMCTBA C YUYETOM CTEIEHEN OKHUCIEHUS JJIEMEHTOB,
BXOJSILIIUX B €0 COCTAB;

* COCTaBJISITh YpaBHEHHUS peaxkuuu, COOTBETCTBYIOIINX
MIOCIICIOBATEPHOCTH  NPEBPAICHUA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX
KJIACCOB;

* BBIIBUTaTh U MPOBEPSITh SKCHEPUMEHTAIBHO TUIIOTE3bI O pe3ysibTaTax
BO3JICHCTBUSI PAa3IUYHBIX (PAKTOPOB HA HU3MEHEHHE CKOPOCTH XUMHUYECKOU
peakuuu;

* HCIOJB30BaTh MPUOOPETEHHBIC 3HAHUS I AKOJOTUYECKU TPaMOTHOTO
IIOBEJICHUS B OKPYXKAIOLIEH CpEJIE;

* HCMOJIb30BaTh  MPUOOPETEHHBIE  KJIIOYEBbICE  KOMIIETEHIMU  TPHU
BBITIOJTHEHUU TPOEKTOB U Y4EOHO-UCCIEAOBATEIBCKUX 3aJlad [0 H3YyUYCHUIO
CBOMCTB, CIOCOOOB TMOJIYUYEHHUS U paclO3HABAHUS BEIIECTB;

* OOBEKTHMBHO OLICHMBAaTh HWH(OpPMALMIO O BEHIECTBAX U XUMHUYECKUX
npoueccax;

* KPUTHUYECKHU OTHOCHUTBCS K NICEB/IOHAYYHOI uHdopmaIu,
HEJI00POCOBECTHOM PEKIaMe B CPEJICTBAX MACCOBOM MHGMOPMAIINH;

* OCO3HAaBaThb 3HAYECHHE TEOPETUYECKHX 3HAHUM 1O XUMHH  JUIs
MPAKTUYECKOMN JICATEIbHOCTH YEJIOBEKA;

* CO3/7aBaTh MOJEIM U CXEMBI JJIA PEIIeHUs Y4eOHBIX U MO3HABATEIbHBIX
3a/1a4; MOHUMAaTh HEOOXOJUMOCTH COOJIIOJCHUSI MPEANUCaHUuM, MpearacMbiX B
WHCTPYKITUSX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.

Il. JIuuHOCTHBIMHU pe3yJibTATAMM W3Yy4YCHUs MpeaMera «XuMus» B 8
KJIACCe SIBJISIFOTCS CJICTYIOIINE YMEHUS:

* OCO3HaBaTh C€IWHCTBO W IIEJOCTHOCTh OKPYKAIOIIETO MHpa,
BO3MOXXHOCTH €Tr0 TI03HABAGMOCTH U OOBSICHUMOCTH HAa OCHOBE
JNOCTUKECHUN HAYKH,

* MOCTEIMEHHO BBICTPAaUBATh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHUE!
0CO3HaBaTh MOTPEOHOCTHh ¥ TOTOBHOCTH K CAMOOOPA30BaHUIO, B TOM YHCIIC
U B paMKax CaMOCTOSITEILHOM JIEITeTbHOCTH BHE IIIKOJIBI;



* OICHWBATHh >KU3HEHHBIC CUTYyallMM C TOYKH 3pEHHs Oe30macHoro oopasza

KU3HU U COXPAHCHHUA 300POBbA,

¢* OLOCHHUBATDH AKOJIOTUYCCKUU PHUCK B3aMMOOTHOIIICHUI YEJIOBEKA U IIpUPOJHI.

(opMHUpPOBaTH HKOJIOTMYECKOE MBIIIJICHUE. YMEHUE OLIEHUBATH CBOKO
NEeATEIbHOCTh U MOCTYIKHU APYTHX JIOJIEN C TOUKH 3PEHUSI COXPAHEHUS
OKPY’KaIOIlEel Cpelpl - FapaHTa KU3HU U OJ1arornoiay4us J0Aei Ha 3emiie.

I11. MeTanpeAMeTHBIMH  pE3yJbTaTaMHd HU3Y4YEHHUS Kypca «XUMUI»

ABJIIETCS] POPMUPOBAHUE YHUBEPCATBHBIX yueOHbIX nerctBuid (Y'Y ).

PeryastuBubie YY/I:

CaMOCTOSATEIILHO OOHApY)XMBaTh M (POPMYIHPOBATH y4eOHYIO TPOOIEMY,
OMPENCIISTh EeJIb Y4EOHOM AeSTETbHOCTH;

BBIJIBUTATh BEPCUU PEIICHUS MTPOOJIEMbl, OCO3HABAaTh KOHEUHBIN PE3yNbTaT,
BBIOMPATh U3 MPEAJIOAKEHHBIX U UCKATh CAMOCTOSITEILHO CPEICTBA
JIOCTHIKEHHUS 11CIH;

COCTaBATh (MHAMBHAyaJbHO WIM B TPYIIE) IUIAH PEHICHUS
poOJIeMBI;

paboTas 1o 1JIaHy, CBEpATh CBOU JICUCTBUS C LIEJBIO U, IPU
HEO0OXOJIUMOCTHU, UCTIPABJISITH OIMOKU CAMOCTOSITEIBHO;

B JIMAJIOTE C YUYUTEJIEM COBEPIIICHCTBOBATH CAMOCTOATENILHO BHIPAOOTAHHBIC
KPUTEPUH OLICHKHU.

B]:IHyCKHI/IK MOJIYYUT BO3ZMOKHOCTD HAYIUHUTDLCH:

CaMOCTOSITEJIbHO CTaBUTh HOBBIC YUEOHBIE IIEJIHM U 33/1a4H;

CaMOCTOSITEJIbHO CTPOUTH KU3HEHHBIE TUIaHbl BO BPEMEHHOM MEPCIIEKTUBE;
MPU MUIAHUPOBAHUU JOCTUKEHUSA LIEJIEH CAMOCTOSITENIbHO U aJIEKBATHO
YUYUTHIBATH YCIOBUS U CPEJCTBA UX IOCTUKEHHUS,

BBIJICTISITh  AJIbTEPHATUBHBIE CIOCOOBI JIOCTMKEHHUS 1M M BBIOMPATH
HauOoee 3 PpeKTUBHBIN CIIOCOO;

aZIeKBaTHO OIICHMBAaThb CBOM BO3MOHOCTH JOCTHKEHUS UEIU
OTIPEICIEHHON CII0KHOCTHU B PA3JIMYHBIX cPepax CaMOCTOSTEIbHON
JEATEIIbHOCTH.

ITo3naBaresnbHbie YY/1:

aHaJIM3UpOBaTh, CpaBHUBATh, KiacCU(UUUpPOBATH M 0000IIATH PaKThI
Y SIBJICHUS, & TAK)KE BBISBISATH IPUYHUHBI U CIIEICTBUS IMPOCTHIX SIBICHUIA;
OCYIIECTBJISATh CpaBHEHHUE, KIACCU(PHUKAIUIO, CAMOCTOSATEIHHO
BbIOMpasi OCHOBaHUS U KPUTEPUHU I YKA3aHHBIX JJOTUYECKHUX OIepaliuii;



CTPOUTH JIOTMYECKOE PACCYKACHUE, BKIIOYAIOIIEEe YCTAaHOBJIEHHE
IPUYHHHO-CIIEICTBEHHBIX CBS3EH;

CO3/1aBaTh CXEMAaTUYECKHE MOJICNU C BBIJCICHHEM CYIIECTBEHHBIX
XapaKTePUCTHK 0OBEKTA;

COCTABIISATH TE3UCHI, PA3JIMYHbIC BUIBI TUNIAHOB (IIPOCTHIX, CIIOKHBIX H T.I1.);
npeoOpa3oBbIBaTh HH(POPMAIMIO M3 OJHOTO BHAA B JAPYroi
(TabIUIy B TEKCT U TIp.);

YMETh OIpeNesTh BO3SMOXKHbIE HCTOUHUKU HEOOXOANMBIX CBEJICHUH,
IPOM3BOJIUTH MOUCK HH(OPMAITUH, aHAIM3UPOBATh U OIICHUBATH €€
JOCTOBEPHOCTD.

BbINyCKHMK MOJIYYUT BO3MOKHOCTH HAYYHUTCSI:

OCYIIECTBIISITh PACIIMPEHHBIM TMOWUCK HWH(POPMAIUHA C
HCITOJIB30BaHUEM pecypcoB OnbmmoTek u MaTepHera,

CO371aBaTh MOJICIIM M CXEMBI [T PEIICHUS 3a]1a4, OCYIIECTBIISISI BRIOOD
Hanboee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUS 3a71a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

yCTaHABJIMBATh B3aUMOCBS3b OITMCAHHBIX B TEKCTE COOBITHI, IBICHUM,
MIPOIIECCOB;

y4acTBOBATh B TPOEKTHO- MCCIICIOBATEIBCKOM JACSITCIIBHOCTH;

CTPOUTH JIOTHYECKOE PACCyKJCHNE, BKIIOUYAIOIICE YCTAHOBICHHE
MIPUIMHHO-CIICJICTBEHHBIX CBSI3EH;

O0OBSICHSICT SIBJICHUS, ITPOIIECCHI, CBA3U U OTHOIICHUS, BBISBIISIEMBIC B X0J1C
HCCJIEIOBAHMUS,

CTaBHUTH IIPOOJIEMYy, aprYMEHTHPOBATh €€ aKTyaJbHOCTb;,

CaMOCTOSITEIIEHO TTPOBOIUTH UCCIICAOBAHUE HA OCHOBE TIPUMECHEHUS
METOJ0B HAOJIOICHUS U DKCITCPUMEHTA.

Kommynukatusubie YY/I:

coOJTI0/1aeT HOPMBI ITyOJTMYHON PEYH U PETJIAMEHT B MOHOJIOTE U TUCKYCCHUU;
MOJIb3yeTCsl  aJCKBATHBIMU PEYEBBIMH  KJIMIIIE B  MOHOJOTE
(myOIMYHOM BBICTYIUICHUH), TAAJIOTe, TUCKYCCHH;

dbopmynupyeT cOOCTBEHHOE MHEHUE U TIO3UITUI0, ApTYMEHTUPYET UX;
KOOPAMHHUPYET CBOIO TO3UIIUIO C MO3UIUAMHU ApTHEPOB B
COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIIETO;

yCTaHABJIMBACT U CPABHUBACT PAa3HBbIC TOUYKU 3PEHUS, NMIPESKIC YeM
MPUHUMATh PEIICHUS U JIeTaTh BIOOD;

CIIOPUT M OTCTaWBaeT CBOIO TO3MIIMI0O HE BPAXKIACOHBIM A
OINIIOHEHTOB 00pa3om;



OCYIIECTBIIIET B3aWMHBI KOHTPOJIb M OKa3bIBaeT B
COTPYZHUYECTBE HEOOXOAUMYO B3aMOIIOMOIIIb;

OpPraHW30BBIBACT W IUIAHUPYET Y4YeOHOE COTPYIHHUYECTBO C
YYUTEIIEM U CBEPCTHUKAMHU,;

OIIPENIENATh 1NN U PYHKIIUU YIaCTHUKOB, CIIOCOOBI B3aMMOCHCTBUS,
IJIAHUPOBATH OOIIHE CTIOCOOBI PaOOTHI;

yMmeeT paboTaTh B TpyIIe — YyCTaHaBIMBaeT pabouue
OTHOIICHHS, YPPEKTUBHO COTPYAHUYIACT U CIIOCOOCTBYET MPOTYKTUBHOM
KOOIIEPAIlMU; HHTETPUPYETCS B TPYIIY CBEPCTHUKOB M CTPOMT
NPOJYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMH M B3POCIIBIMH;
YYUTHIBaTh pa3HbIe MHEHHS M HWHTEPEChl M OOOCHOBBIBATH
COOCTBEHHYIO MO3HUILIHIO.

BLIIIyCKHHK MMOJYYHUT BO3MOKHOCTb HAYYUTHCS.

MPOJYKTUBHO pa3pemniarb KOH(QIUKTH HA OCHOBE YU€Ta HHTEPECOB U
MO3UIMI BCEX YYACTHUKOB, IOMCKA U OLIEHKU aJbTEPHATUBHBIX CIIOCOOOB
paspeleHus: KOHQIUKTOB;

JIOTOBAPUBATHCA U MPUXOAUTH K OOIIEMY PELIEHUIO B COBMECTHOM
NEATEIIBHOCTH, B TOM YUCJIE B CUTYallUM CTOJIKHOBEHHUSI HHTEPECOB;

OpatTh Ha ce0s1 UTHULIMATUBY B OPraHU3alMH COBMECTHOIO JIEHCTBHUS
(1e;oBOE JIMJEPCTBO);

BJIQJIETh MOHOJIOTUYECKON U AUAIOTMYECKON (popMaMu peuH B
COOTBETCTBUM C IPaMMAaTUYECKUMH U CHHTAKCUYECKUMU HOPMaMH POJIHOTO
A3BIKA;

CJIEI0BATh MOPAJIBHO-ITUYECKUM U NICUXOJOTHYECKUM IPUHIUIIAM
OOIIEHMSI U COTPYTHUYECTBA HA OCHOBE YBXXUTEIHLHOTO OTHOLICHUS K
napTHEpaM, BHUMaHUS K JUYHOCTU JPYTroro, aIeKBaTHOTO MEXIMYHOCTHOTO
BOCIIPUSTHUS, TOTOBHOCTH a/IEKBATHO pearupoBaTh Ha HYXbl JPYTUX, B
YAaCTHOCTHY OKa3bIBATh OMOIb ¥ SMOLIUOHAIBHYIO MOJJIEPKKY IMAPTHEPAM B
poLecce TOCTUKEHUS OOIIeH eI COBMECTHON JESTEIbHOCTH.



Il . Conep:xxanue yueOHOro mpeamera

8 KkJacc
1. Beenenmue (6 4)

Xumusi — Hayka O BEIIECTBaX, HUX CBOMCTBaX H IPEBPALICHUSAX.

[ToHsiTHEe 0 XMMUYECKOM 3JIeMEHTE U (popMax ero CylecTBOBaHUS: CBOOOJHBIX
aToMax, MPOCTHIX U CIIOKHBIX BEHIECTBAX

[IpeBpamenuss BemectB. OTaMYMEe XUMHUYECKHX pPEAKIUM OT (QU3HUECKHUX
ABJICHHUU. POJIb XMMHM B )KM3HU YEJIOBEKA.

Kparkne cBeneHuss M3 MCTOPMM BO3HUKHOBEHUS M Pa3BUTHA Xxumuu. llepmon
anxumuu. [lonstue o punocopckom kamue. Xumus B XVI B. PazBurne xumun Ha
Pycu. Ponb 0TeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMUYECKOM HAYKH - pabOThI
M. B. JlomonocoBa, A. M. bymnepoa, JI. W. Mennaeneena.

XrMHUYECKasi CUMBOJIMKA. 3HAKHM XMMHUYECKUX JJIEMEHTOB U MPOUCXOKICHUE UX
Ha3BaHuM. Xumuueckue Gopmyibl. Maaekcel n ko3dduunenTsl. OTHOCUTENIbHbBIE
aTOMHas U MOJIEKYJIApHAsl Macchl. PacueTr MacCOBOM J10JM XMMHYECKOTO JJIEMEHTA
1o popMyJie BEIIECTBA.

[Tepuonnueckass cucrema xumuueckux i3neMeHtoB J[. WM. MenneneeBa, ee
CTpYKTypa: Maylble U OOJbIIME MNEpPHOAbl, TPYNIbl U MOATPYNIbl (TJaBHAs U
noOouHas). Ilepuoanueckas cucrema Kak CHpPaBOYHOE MMOCOOHME AJIs MOJIyYEHHUS
CBEJICHUM O XUMHUYECKHUX DJIEMEHTaX.

Pacuernbie 3agaum. 1. HaxoxneHne OTHOCHTENBHOM MOJEKYISIPHOM MAacChl
BEIIECTBA MO €ro XWUMHUYecKoW ¢opmyne. 2. BpruuciieHHne MaccoBOW A0JU
XUMHUYECKOTO AJIEMEHTA B BEIIECTBE MO €ro (popmyie.

IIpakTuyeckas padora Ne 1. [IpaBuna TexHUKH O€30MACHOCTH MpU padoTe B
XUMHUEeCKOM KabuHete. [Ipuemsl oOpareHus ¢ 1abopaTopHBIM 000pYA0BaHUEM U
HarpeBaTeIbHBIMU PUOOPAMH.

Tema 2. AToMBbI XHMHYECKHX 3JIeMeHTOB (10 u)

AToMbl Kak ¢opma CyIIECTBOBAHUS XHUMHMUYECKHUX JJeMeHTOB. OCHOBHBIC
CBEJICHHSI O CTPOCHHHM aTOMOB. J[OKa3zaTelbCTBa CIOXKHOCTH CTPOCHHUS aTOMOB.
OnpIThI Pesepdopna. [Lnanerapuas MOJEIb CTPOECHUSA aroma.

CocTtaB aTOMHBIX sJIep: TPOTOHBI U HEUTPOHBI. OTHOCUTENbHASI aTOMHAsl Macca.
B3auMoCBsI3b IOHATHI «IIPOTOH», KHEUTPOH», «OTHOCHUTENIbHASI aTOMHAs Maccay.

N3MeHeHue yucia NpOTOHOB B siApe aToMa - 00pa30BaHUE HOBBIX XUMHUYECKUX
AIIEMEHTOB.

N3meHeHne uyucia HEUTPOHOB B sApe aroMa - 00pa3oBaHHE HW30TOIOB.



CoBpeMeHHOE OIpeeeHuEe MOHATUS «XUMHYECKUM snemMeHT». M3oTombl Kak
Pa3HOBUIHOCTHU aTOMOB OJIHOT'O XUMHYECKOTO DJIEMECHTA.

OnekTpoHbl. CTPOCHHE AICKTPOHHBIX 000JI0UEK aTOMOB XUMHUUECKUX IJIEMEHTOB
Nel-20 nepuoamueckoit cucremsl J[. 1. MenaeneeBa. [loHsTue 0 3aBEpIICHHOM U
HE3aBEPILICHHOM AIEKTPOHHOM cioe (?HEpreTUYecKoM YpOBHE).

Ileppognueckas cucrema xumuueckux dieMmeHToB [[. WM. Menneneesa u
CTpPOEHHE aTOMOB: (PM3UUYECKHA CMBICI MOPSIKOBOTO HOMEpa AJIEMEHTa, HOMepa
CPYIIbI, HOMEpa Neproa.

N3MeHeHne uyunciia 3JEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YpPOBHE aroma
XUMHYECKOT0 AJIEMEHTa - 00pa30BaHKE MOJOKUTEIbHBIX U OTPUIIATEIHHBIX HOHOB.
Honbl, oOpa3oBaHHbIE aTOMaMHU METAJVIOB U HEMETa/UIOB. [IpuduHBI M3MEHEHUS
METAUTMYECKUX W HEMETAUIMYECKUX CBOWCTB B IepuoAax U TIpyImax.

O6pazoBanue OuHapHbIX coeauHeHui. [loHsiTue 00 HMOHHOW CBsA3U. CXEMBI
o0pa3oBaHUsI HOHHOU CBSI3H.

B3aumoneiicTBUe aTOMOB XMMHUYECKUX DJIEMEHTOB-HEMETAILUIOB MEXIY COOOM -
oOpa3oBaHHWE JIByXaTOMHBIX MOJICKYJ MPOCTBIX BemecTB. KoBalleHTHas
HEMOJISIpHAasl XUMUYECKas CBS3b.

DJIEKTPOHHBIEC U CTPYKTYPHBIE (hOPMYJIBI.

B3aumoneiicTBUe aTOMOB XUMHYECKUX DJIEMEHTOB-HEMETAILIOB MEXIY COOOM -
oOpa3oBaHu€ OWHAPHBIX COCAMHEHUNW HEMETAUIOB. JIEKTPOOTPUIIATEIHHOCTD.
[ToHsiTHE O KOBAJEHTHOU MOJISIPHOM CBSI3H.

B3aumoneiicTBue aTOMOB XHMMHUYECKUX 3JEMEHTOB-METAJIIOB MEXKIYy CO00# -
oOpa3oBaHHE METALIMYECKUX KpHuCTauioB. [IOHATHE O METaNIMYECKON CBS3H.

JdemoncTpanuu. Mojaenu aToMOB XUMHYECKHX 3JeMEHTOB. llepuomnyeckas
chCcTeMa XuMu4Yeckux 3jieMeHToB /. 1. MeHnpaeneena.

Tema 3. IIpocThie BemecTBa (74)

[TonoxxeHnue METalIOB U HEMETAJJIOB B MEPUOAUYECKON CUCTEME XUMUUYECKUX
sanemeHToB J[. M. MenaeneeBa. BakHeillime nOpoCThi€ BEIIECTBA - METAJUIbI:
JKee30, AFOMUHMM, KalblIMi, MarHui, HaTpwil, kKaymi. OOmme Qusndeckue
CBOMCTBA METAJLJIOB.

Baxueiiimue mnpocThie BelIecTBa - HEMETaulbl, OOpa30BaHHBIE aTOMaMU
KHCIIOpOJia, BOAOPOa, a30Ta, cephl, docdopa, yriepoma. CriocoOHOCT, aTOMOB
XUMHUUYECKUX DJJIEMEHTOB K OOpa30BaHMIO HECKOJIBKMX TMPOCTHIX BEIIECTB -
alioTponus. AJIOTponHble Mojudukanuu Kuciaopona, ¢ocopa U oJoBa.
Mertannuyeckue W HEMETAUIMYECKHE  CBOMCTBA  MPOCTHIX  BEIIECTB.
OTHOCUTENBHOCTh JIEJICHHUS] TPOCTBIX BEIIECTB HAa METaUlbl U HEMETaJUIbL.

[Tocrosiunass ABoragpo. KomuuectBo BemiectBa. Mousb. MonsipHas Macca.
Monsipubiii  00beM Ta3000pa3HbIX BemniecTB. KpaTHble €nWHUIBI KOJWYEeCTBa
BEILIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MIJJTUMOJISIPHASA U KAJIOMOJISIpPHAsT MacChl



BEIIECTBA, MUJUTUMOJISIPHBIA M KHJIOMOJISIPHBI OOBEMBI ra3000pa3HbIX BEILECTB.

PacueTsl ¢ HMCHOJIB30BAHMEM NOHITHM «KOJWYECTBO BEUIECTBA», «MOJSIPHAs
Maccay, «MOJISIPHBIN o0BeM ra3oB, «IOCTOSTHHAS ABoraapo».

Pacyernble 3agauyum. 1. DBpluucieHne MOJSPHOM Macchl BELIECTB 11O
XuMHUeckuM (popmyrnam. 2. PacueTsl ¢ MCMONB30BaHUEM MOHATHN «KOJIUYECTBO
BEILECTBA», «MOJSIPHAs Macca», «MOJISIPHBIA OOBEM Ta30B», «IOCTOSHHAsS
ABorazipoy.

JemoHncTpanun. HekoTopble MeTamibl 1 HEMETAUIBI KOJIMYECTBOM BeliecTna 1
MoJib. MoJies1b MOJIIPHOTO 00'beMa Ira3000pa3HbIX BELIECTB.

Tema 4. CoequHeHnsi XUMHUYECKHX JIeMeHTOB (14 1)

Crenenb okucieHusa. OnpenesieHUE CTENEHU OKUCICHUS JJIEMEHTOB IO
xumuyeckon — gopmyne coenuHenus. CocraBieHue  GopMmya  OMHApPHBIX
COCIMHEHUM, 00U crocod ux Has3biBaHUsA. buHapHbBIE COEAUHEHUS: OKCH/IBI,
xJyiopunbl, cynbhuasl u np. CocraBienue ux Gopmyi. IlpencraBurenu okCUIOB:
BOJa, YIJEKUCHbIM Tra3 MW HerameHas u3BecThb. llpencraBurenu JeTydmnx
BOJIOPOJIHBIX COEIMHEHUN: XJIOPOBOAOPOL U aMMHaK.

OcHoBaHus1, UX COCTaB U Ha3BaHUs. PacTBopuMOCTh OCHOBaHUM B Bojie. Tabnuma
pacTBOPUMOCTH THUAPOKCHUAOB W coied B Boae. [lpeacraBurenu mienouei:
TUJIPOKCUBI HATpUs, Kanusi U Kanblus. [loHATHE O KauyeCTBEHHBIX pPEaKIIUsX.
Nunukatopsl. I3MeHeHME OKpAacKM WHAMKATOPOB B IIEJIOYHOM  Cpele.

Kucnotel, ux cocraB u HaszBanusi. Kmaccudukamms kucnot. [IpeacraBurenu
KHCJIOT: CEpHas, COJsiHas W a30THasd. l3MeHeHue OKpacKM HWHIWKAaTOpPOB B
KUCJIOTHOM Cpelie.

Conu kak MpPOW3BOAHBIE KHUCIOT W OCHOBaHWN. WX cocTaB U Ha3BaHUS.
PactBopumocTs cosieit B Boje. [IpeacraBurenu coneil: XJiopu HaTpusi, KapOoHAT U
dbocdar kanpius.

AMOpdHBIE U KPUCTAJUTMYECKUE BEUIECTBA.

MeXMONEeKyJIApHbIE  B3aUMOAECUCTBUSA. THIBI KPUCTAJUIMYECKUX PELIETOK:
WOHHAas, AaTOMHas, MOJIEKYJSIpHAas M METa/InuyecKkas. 3aBUCUMOCTb CBOWCTB
BEILIECTB OT TUIOB KPUCTAINIMYECKUX PELIETOK.

BemecTtBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH MOCTOSTHCTBA
COCTaBa JIJisl BEIIECTB MOJIEKYJIIPHOTO CTPOCHUS.

Uucteie BemecTBa W cMecH. lIpumephl >XKHAKUX, TBEPABIX U Ta3z000pa3HbIX
cMmecei. CBoiCTBa YMCTHIX BellecTB U cMeceil. Ix coctaB. MaccoBas u oObeMHast
JI0JIM KOMIIOHEHTa cMecH. PacueTsl, CBA3aHHBIE C UCIIOIb30BAHUEM MOHSTHUS JOJIS.

Pacuernble 3amaun. 1. Pacuer maccoBoil u OOBEMHON /10J€H KOMIIOHEHTOB
cMecH BemlecTB. 2. BplunclieHHMe MaccoBOW J0JIM BEIIECTBA B PacTBOpPE IO



M3BECTHOM Macce pACTBOPEHHOTO BEIIECTBA M MacCe€ pacTBOpUTENs. 3.
BrIuncnenne Macchel pacTBOPSIEMOTO BEILIECTBA U PACTBOPUTES.

JemoncTpamuu. OO6pa3npl OKCHUJIOB, KHCJIOT, OCHOBaHWUW W coyie. Mojenu
KPUCTAUNTMYECKUX PEHICTOK XJIOpHIa HaTpus, anmasa, okcuzaa yriepoaa (IV).
B3peiB cmecu Bomopoaa ¢ Bo3ayxoM. CriocoObl pa3aeieHus cMecei, AUCTUILISIIUS
BO/IBL.

IlpakTuyeckas padora Ne 2. Ouncrka 3arpsA3HEHHON IOBAPEHHON COJM.
IIpakTnueckas padora Ne 3. [IpurortoBieHue pactBopa caxapa U OINpeETICHUE
MacCOBOM JIOJIM €T0 B PacTBOPE.

Tema 5. U3menenus, npoucxoasmue ¢ Bemecrsamu (104)

[TonsiTHe ABIEHUI KaK M3MEHEHHH, MPOUCXOIAIIMX C BEIleCTBaMHU. fIBIEHMS,
CBA3aHHBIE C W3MEHEHHEM KpPHUCTALUIMYECKOTO CTPOEHUS BEHIECTBA IIPU
MIOCTOSIHHOM €r0 COCTaBe, u3nueckue sipneHusd. Ousndeckue sSBJICHUS B XUMUU:
OUCTWUIALNS,  KPUCTAJUIM3alMs,  BBbIIAPDUBAHWE W BO3TOHKAa  BEIIECTB,
HEeHTPpU(PYTUPOBAHUE.

SIBrieHus, CBsI3aHHBIE C U3MEHEHHUEM COCTAaBa BEIIECTBA, - XMMUUYECKUE PEAKLIUH.
[Ipu3Haky W yclOBHUSI MPOTEKaHWA XUMHUECKHX peakiui. [lonstue 00 5K30- U
DHAOTEPMUYECKUX peakuusx. Peaknum TropeHus Kak 4YacTHBIA — Ciy4yau
DK30TEPMUYECKUX  PEAKUWM,  NOPOTEKAKMMX  C  BBIJACICHUEM  CBETA.

3aKOH COXpPaHEHMS MAacChl BEHIECTB. XHWMHUYECKHE YPAaBHEHHS. 3HAYCHHE
UHAEKCOB U K03(PpuuumeHToB. COCTaBlIE€HUE YpaBHEHUN XUMHYECKUX PEAKIUH.

Pacyersl 1o xumuueckuM ypaBHeHHsM. PemeHne 3amad Ha HaXOXICHUE
KOJIMYECTBA BEIIECTBA, MAaCChl WJIM O0OBEMa MPOJYKTa PEAKIMU IO KOJIMYECTBY
BEIIECTBa, Macce WM 00bEMY MCXOJHOIO BellecTBa. PacuyeTsl ¢ MCnojib30BaHuEM
MOHATHS «IOJIsD», KOTIA MCXOJHOE BEIIECTBO JaHO B BUAE PACTBOPA C 3aJaHHOU
MacCOBOW JOJIEW PACTBOPEHHOIO BEILIECTBA WJIM COJEPKUT ONPEIEICHHYIO JTOJII0
IIPUMECEN.

Peakniun  pasnoxenus. IloHsTHE O CKOPOCTHM XHWMHYECKUX  PpPEaKIUH.
Karanuszaropsl. DepMeEHTHI.

Peaknun coenunenns. KaramuThdeckue W HEKATAIUTUYECKHME PEAKLIMU.
OOpatumbie U HeOOpaTUMBIE PEAKIIHH.

Peakuuu 3amenieHus. DIEKTPOXUMUUYECKUN Psii HANPSIKEHUM METAIIOB, €ro
MCIIOJIb30BaHUE JUIsl IPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEAKIIUA MEXKTY
METAJJIAaMH U PAacTBOpPaMU KHUCJIOT. Peakuuy BBITECHEHHS OJHHX METANIOB W3
pAaCcTBOPOB UX COJIEM APYTUMHU METAJIJIAMMU.

Peakiuu oOmena. Peakium HeWTpanu3anuu. YCIOBHUS TMPOTEKAHUS pPEaKIUil
oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMUYECKUX peaKIuii (IO MPU3HAKY «YUCIIO U COCTAB UCXOIHBIX BEIIECTB
U MOPOJAYKTOB pEaklMn») Ha MPUMEpPE CBOWCTB BOIbl. Peakuusi pas3noxxeHus -



ANEKTPOJIU3 BOABL. Peakuuu cOeaUHEHHUs - B3aUMOJEHCTBUE BOJBI C OKCHIAMU
MeTauioB U HeMmeTaioB. [loHstue «ruapokcuab». Peaknuu 3amernieHus -
B3aMMOJICUCTBUE BOJbI C IICJIOYHBIMA U IIE€JTOYHO3EMEJIbHBIMU METaJJIAMHU.
Peakuun obmena (Ha mpuMepe THApoIM3a CyJdbpuiaa aJllOMUHUS U KapOuia
KaJIbIIHs).

Pacuetrnble 3axaun. 1. Boruncnenne no XuMHYECKUM YpaBHEHHUSIM MacChl WM
KOJIMYECTBA BEIIECTBA MO M3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJHOIO U3
BCTYNAIOIIMX B PEAKLUHIO BEIIECTB WM MPOAYKTOB peakuuu. 2. Brruncienue
Macchl (KOJIM4ecTBa BellecTBa, 00beMa) MPOAYKTa PEaKklliu, €Clii U3BECTHA Macca
UCXOJTHOTO BENIECTBA, COJEPKAIEro OINPEACICHHYI0 JOoJII0 MpuMeced. 3.
Boruncienre macchl (KOJMYECTBAa BELIECTBA, 00beMa) MPOAYKTa pPEaklUu, €Cliv
M3BECTHA Macca pacTBOpa W MaccoBas JIOJsl PACTBOPEHHOTO BELIECTBA.

JemoncTpanuu. [Ipumepsl puznyeckux sBIEHHI; a) MIaBiaeHUe napaduHa; 0)
pacTBOpEHHE NEpPMaHraHaTa Kajaus;B) AUPQy3us AYIIUCTHIX BEIIECTB C rOpSILEH
JaMIOYKY HaKaluBaHuA. [IpuMepsl XUMUYECKUX SIBJICHUIA: a) TOPEHUE MarHus; 0)
B3aMMOJICHCTBHE COJITHOM KHUCJIOTBI C MPamMOpOM WM MEJIOM; B) IOJIY4YEHHE
runpokcuna meau (Il); r) pactBopeHue Moy4eHHOT0 THAPOKCHIA B KUCIOTAX;

n) B3aumojericteue okcuaa meau (II) ¢ cepHoil KHUCIOTOW MpU HarpeBaHUU; €)
pa3NoKEeHHE NMEepMaHTraHaTa Kajlvs; ) B3aUMOJECHCTBUE pa30aBIIEHHBIX KHCIIOT C
MeTaJIaMH; 3)pa3IokKEHUE IEPOKCUIA BOJOPOAA.

Tema 6. PacrBopenme. PacrBopnl. CBoHcTBa PacTBOpPOB

3J1eKTPOJIUTOB (214)

PactBopenue kak ¢usuko-xumudeckuii mpouecc. [lonarue o ruaparax u
Kpucrayuoruaparax. PactBopuMocts. KpuBble pacTBOPpUMOCTH Kak MOJEIb
3aBUCHMOCTH PAaCTBOPUMOCTH TBEPABIX BELIECTB OT TeMneparypbl. HacelieHHsbIe,
HEHACBIILCHHBIE U MEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB ISl PUPOIBI
U CEJIbCKOTr0 XO35MCTBA.

[lonsitTue 00  SJIEKTPONMTHYECKOW  AUCCOLMALMM.  DJIEKTPOJMUTHl U
HEJJICKTPOIUTHI. MeXaHu3M JIUCCOLUMALMU JJIEKTPOJIUTOB C PAa3JIUYHBIM THUIIOM
XUMHUYECKON CBs3U. CTeneHb 3JIEKTPOJUTHUUECKON auccounanuu. CuibHbIE U
ci1a0ObIe DJIEKTPOTHUTHI.

OCHOBHBIE TIOJOKEHUSI TEOPUU DIIEKTPOJIUTHUECKON aucconuanuu. HMoHHbIe
ypaBHEHUsI peakuuid. YCIOBUS MPOTEKaHUs peakuud oOMeHa  MEexAy
AIEKTPOJIUTAMU hi () KOHIIA B CBETE MOHHBIX MPEICTaBICHUM.

Kiaccuduxaiyst HFOHOB M X CBOMCTBA.

Kucnotel, ux xnaccudukarus. {uccommarusi KUCIOT W UX CBONCTBA B CBETE
TEOPUH BJIEKTPOJIMTUYECKON Aucconranuu. MoNeKyIapHblE U MOHHBIE YPaBHEHUS
peakiui KUcJIOoT. B3auMoaeiicTBhe KHUCIOT C¢ METalaMU. DIEKTPOXUMUYECKUM



PN HANPSDKEHUHA METauloB. B3anmmonencTBHE KHCIOT C OKCHAAMHU METAJUIOB.
B3anmoneiicTBUe KHCIOT C  OCHOBAaHMSIMM - pEaklUMs HEUTpalIM3alnH.
BzaumoaeiicTBue kucnot ¢ coisimu. Mcnonb3oBanue TabauIbl paCTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kiaccudukamus. Jluccorumanus OCHOBaHMN M MX CBOWCTBa B
CBETE TEOPUM DBJICKTPOJMTHUYECKON NHCCONMAaNu. B3auMoiencTBrue OCHOBAaHHUM €
KUCJIOTaMH, KHCJIOTHBIMA OKCHUJaMU H coyisiMd. Mcmosb3oBaHue TaOJIMIIbI
pacTBOPUMOCTUA  [UJISl  XApPaKTEPUCTUKA XHUMHUYECKUX CBOWCTB OCHOBaHUM.
Pa3znoxenue HEPACTBOPUMBIX OCHOBaHHI npu HarpeBaHUM.
Conu, ux kiaccupuKaius U JUCCOIMAIUS Pa3IMYHBIX TUIOB cojed. CBoiicTBa
COJIEM B CBETE TEOPHUHU IEKTPOJIUTUUECKOU AUCCOUaMu. B3aumonecteue conen
C METAJUIAMH, YCIIOBHS IPOTEKAHMUSA JTHUX peakuui. B3aumoaencTsue coiem ¢
KHCJIOTaMH, OCHOBAaHUSIMU U COJisAiMH. Vcronb3oBaHue TaOJIUIIBI PaCTBOPUMOCTH
JUISL XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O6o00menue cBeaeHuit 00 OKcuAax, HX KiIacCU(UKAIMM W XUMHYECKHX
CBOWCTBAX.

['eHeTnyeckue psAapl METAUIOB U HEMETAUIOB. ['eHeTnueckass CBA3b MEXAY
KJIacCCaMU HEOPTaHUYECKHUX BEILIECTB.

OKHUCAUTENPHO-BOCCTAHOBUTENBbHBIE peakuud. OKHUCINUTENb U BOCCTAHOBUTEIND,
OKHCJICHHE W BOCCTAHOBJICHUE.

Peakuy HMOHHOTO OOMEHA M OKHCJIHMTEIbHO-BOCCTAHOBUTEIIBHBIE PEaKIUU.
CocraBiiecHME YpaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIAN METOJIOM
AIIEKTPOHHOTO OajaHca.

CBoiicTBa POCTHIX BEIIECTB - METAINIOB U HEMETAJIOB, KUCIIOT U COJIEH B CBETE
MpEeACTaBICHUM 00 OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX nporieccax.

JemoncTpanun. VcnbiTaHre BEMIECTB U X PAaCTBOPOB HA 3JIEKTPONPOBOIHOCTb.
3aBUCUMOCTh  JJIEKTPOIPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHLEHTpPAIWH.
B3aumoneiicTBue IMHKa € cepoil, cosistHOM kuciotoi, xsopuaom meau (II).
JlabopaTopHbie onbIThl. 8. Peakiuuu, XapakTepHble 1 PacTBOPOB KHUCIOT
(consiHoil wnm cepHoit). 9. Peakmuu, XapakTepHble JIS PacTBOPOB IIeJIouYeH
(rumpoxcuaoB HaTpust win Kanus). 10. [lomydeHue u cBOMCTBA HEPACTBOPUMOTO
ocHoBaHwusl, HanpuMmep rumapokcuaa menu (II). 11. Peakuuu, xapaktepHbie s
pacTBOpoOB coJjiel (Hanpumep, Aist xiuopuna meau (I11)). 12. Peakuuu, XxapakTepHbie
JUIE OCHOBHBIX OKCHIOB (Hampumep, JUisi Okcuja Kanblus). 13. Peakuuw,
XapaKkTepHbIe JIS KHUCJIOTHBIX OKCHUJOB (Hampumep, AJis YIIEKUCIOro Trasa).

IIpakTnuyeckas padora Ne 1
CBoiicTBa KMCIIOT, OCHOBAHHMI, OKCHIOB U COJICH.

IpakTnueckas padora Ne 1Pemienue sxcnepuMeHTaIbHbIX 33a4.



9 kJjacc.

1. BBenenune. O0mas xapakrepucruka ( 94.)
XapakTepucTuKa 3JIEMEHTAa IO €ro mnosoxkeHuto B Ilepuognueckoil cucreme
xuMudeckux anemeHTtoB J[. M. MenneneeBa. CBOWCTBa OKCHIOB, KHCIIOT,
OCHOBAaHMW MW COJIEM B CBETE TEOPUM DIIEKTPOJUTHYECKOM JIHCCOLMALUMU M
OKHCJICHUA-BOCCTAHOBJICHUS.
[TonsiTue o mepexoaHbIXx dneMeHTax. AmoTepHOCTh. [eHeTHueckuil pan
MEPEXOTHOTO JIEMEHTA.
[Tepuonnueckuii 3akoH U Ileprnoguueckas cucremMa XuMHUYECKUX 3iieMeHToB 1. .
Menneneena.
XUMHUYECKasi OpraHu3alusl >KMBOM M HEXKUBOW IPUPOJBI. XUMHUYECKUHA COCTaB
A1pa, MAHTHM M 3€MHOW KOpPbl. XUMHYECKHE HJIEMEHThl B KIETKAX JKUBBIX
OpraHu3mMoB. Makpo- 1 MUKPO3JIEMEHTHI.
O0o0uIeHne CcBEICHUI 0 XMMHUYECKHX peakuusax. Kiaccudukanus XuMudeckux
peakuMi 1O pa3jJWYHBIM [PU3HAKAM: «YUCIO M COCTaB pEArupyrUMX U
00pa3yIolUXCsl BEIHIECTBY», «TEIUIOBOM 3(P(HEKT», «HANpaBICHHUE», «U3MEHEHHUE
CTENIEHEH OKUCIICHUS DJIEMEHTOB, OO0Opa3ymoIIMX pearupyrolre BelecTBay,
«paza», «ucnoyib3oBaHUE KaTanuzaropa». [loHATHE O CKOPOCTH XUMHUYECKOM
peakunu. DakToppl, BIMAKOIIAE HA CKOPOCTh XUMHYECKHX  PEaKIIH.
Karanuzarops! u karanus. UTHrMOUTOpbl. AHTHOKCHIAHTBI.
HMemoncTpanuu. Paznuunsie  gopmel  Tabmuuel J[. M.MenneneeBa. Mopenu
aTOMOB D3JIEMEHTOB |—r0 mnepuoaoB. Mojaenb CTpO€HUST 3€MHOrO Iapa

(morepevHbIN pa3pes). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEAKITUU OT MPUPOIBI
pearupyronmx BeIIECTB. 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOW pEaKIUU OT
KOHIIEHTpAIlMU PEarupyromux BEIIECTB. 3aBUCHUMOCTh CKOPOCTH XUMHYECKOUN
peaknmuu OT TUIOMAAN COMPUKOCHOBEHHS PEArUPYIOIMIUX BEMIECTB ((«KHIISIIIHIMA
CJI0i1»).

Tema 1. Metanabi(134.)

[Tonoxenne meraiuioB B [leproanueckon cucreme XuMuueckux siiementos Jl. 1.
MenneneeBa. Meramnyeckass KpHUCTAUIMYECKash pelleTKa W MeTaJulndecKas
xumMudeckas cBsa3b. OOmme ¢usnueckne cBoiicTBa MeTawioB. CraBbl, HX
CBOMCTBA M 3HAUYCHHE. XMMHUYECCKUE CBOMCTBA METAJIOB KaK BOCCTAHOBHUTENECH, a
TaK)k€ B CBETE€ HUX TIOJOXKEHHUS B DJICKTPOXUMUUYECKOM POy HampsHKEHUN
METAaJIJIOB.

Koppo3uss MetaiiioB u crnocoObl 00psObl ¢ Heil. Metayuibl B npupoge. OOuue
CHOCOOBI UX TOTYyUYEHUSI.

OO0masi XapakTepucTUKA MIEJOYHBIX MeTa10B. MeTtaiel B npupoje. Oomue
crocoObl ux momydeHus. Ctpoenue atomoB. lllemounple mMeTamibl — MPOCTHIC



BellleCTBA. BaxkHeillme COeAMHEHUs  IIEJOYHBIX  METAIJIOB  —OKCHUJIBI,
TUAPOKCUJIBI U COJIU (XJIOpUIBI, KapOOHATHI, CYIb(haThl, HUTPAThI), UX CBOMCTBA U
pUMEHEHUE B HAPOJHOM X03siicTBe. Kanuitnbie ynoopenus.

Oomas XapaKTepPUCTUKA 3JIEMEHTOB TJIABHOM MOATrPYNIIbI 1T
rpynnbl. CtpoeHue aroMoB. IllenoyHo3eMenbHblE MeETaIbl —  MPOCTHIE
BelleCTBA. BakHelIne COeNMHEHHs IIETOYHO3EMENIbHBIX METAJIJIOB — OKCH/IBI,
TUAPOKCHUIIBI U CONU (XJIOPHUBI, KapOOHATHI, HUTPATHI, CylbdaTel, GocdaTsr), Ux
CBOIWCTBA U IPUMEHEHUE B HAPOJHOM XO3SIUCTBE.

Amomunuii. CTpoeHue atoma, (pu3Myeckue M XMMHUYECKHE CBOMCTBA IMPOCTOIO
BemecTtBa. CoeAMHEHUS] AIOMUHUST — OKCHJ U TUIAPOKCHI, UX aMdOTEpHbIN
xapakrep. Baxneimme conmu amtoMuHus. [IpuMeHEHME allOMUHUA M  €r0
COEIMHECHUM.

Kenezo. CtpoeHre artoma, (GU3MYECKHME M XUMHYECKHE CBONCTBA MPOCTOrO
BemiecTBa. l'eHetmueckue psanpl Fe2+ wm Fe3+. Baxuenmme coimm xenesa.
3HaueHHeE KeJe3a U €ro COeTMHEHHUM 11 IPUPOAbl U HAPOJHOTO XO3sIMCTBA.
JMeMoncTpanuu. OOpasiibl MIEJIOYHBIX U IMIETOYHO3EMENIbHBIX MeTaIlIoB. OOpasiibl
CIuIaBoB. B3anmoneiicTBUe pacTBOPOB KUCIOT U cojiel ¢ MetaimiaMu. [lomydenue
TUAPOKCUA ATFOMUHHUS U UCCIIEIOBAHUE €r0 CBOMCTB. B3anmoneiicTBue xemne3a ¢
cosistHOM kucnotol. [lomydenune ruapokcunoB skeneza (II) u (II) u uzyuenune ux
CBOJICTB.

IIpakTuyeckne padorbl. 1. OcCylIeCcTBIEHHME  LEMOYKH  XUMHYECKHUX
npeBpamieHnid. 2. Ilosydyenue m cBOWCTBAa COENVMHEHUN METAILIOB. 3. Pemenue
AKCHEPUMEHTANIbHBIX 3a/lad Ha pPAclO3HABAaHUE M TMOJIYYEHHE COEAUHEHUN
METAJIJIOB.

Tema 3. Hemetasinl (304)

OO6mrast xapakTepucTUKa HEMETaUIoB: moJioxkeHue B Ilepuoamyeckoil cucreme
xuMudeckux saemenToB . U.Meneneena,

OCOOCHHOCTH CTPOCHHUSI aTOMOB, 3JEKTpooTpulaTteabHocTh (D0) kKak Mepa
«"HemeTammyHocThy, psag 0. Kpucramimyeckoe CTPOCHUE HEMETAIOB —
NpPOCTBIX  BemlecTB.  AimoTrpornus. @DuU3MYECKHE CBOHCTBA  HEMETAJLIOB.
OTHOCUTENBHOCTD MOHATUI «METAIID) U «HEMETAILI.

Bonopoa. Ilonoxxenne Bomopoaa B Ilepuognueckoit cHCTeME XHUMHYECKUX
sanemenToB [[. . MenneneeBa. CtpoeHue aroma W MOJEKyJbl. DU3NYECKUE U
XUMHUUYECKHE CBOMCTBA BOJOPO/IA, €ro MOJTYyUYCHUE U IPUMEHCHHUE.

Boaa. Ctpoenue Monekynbl. BomopogHas xumudeckass CBs3b. Dusnueckue
CBOMCTBa BOJbI. AHOMaIWW CBOWCTB BOABL. [ wiapoduibHbie U TUAPOPOOHBIE
BelleCcTBAa. XMMHYECKHME CBOWCTBA BOAbL. KpyroBopor BOAbI B HIPUPOJE.
Bomoounctka. Aospanus Boabl. beiToBble (QuiabTpel. MuHepanbHbIE BOJIBI
JuctunnupoBaHHas BOJIa, €€ MOJyYeHUE U IPUMEHEHHE.



OO0mas xapakrepucTuka rajnorenoB. Ctpoenue aromoB. IIpocTeie BemecTsa u
OCHOBHBIE COEAMHEHHUs TAJIOIE€HOB, UX CBOWCTBA. KpaTkue cBeleHHs O XJIOpE,
Oopome, ¢rope u noae. [IpumMeHeHue rajJoreHoB M UX COCJUHEHUN B HApOIHOM
XO35MCTBE.

Cepa. CtpoeHne atoma, ayulOTPONUsS, CBOMCTBA M NPUMEHEHHE POMOMYECKOM
cepbl. Oxcnnbl cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npuMenenue. CepHas
KHCIIOTa U €€ COJIM, UX IPUMEHEHUWE B HapOJHOM Xo3siicTBe. [Ipon3BoacTBO
CEpPHOM KUCIIOTHI.

A3ot. CTpoeHHE aToMa M MOJIEKYJbI, CBOMCTBA NPOCTOr0 BELIECTBA. AMMMUAK,
CTPOCHHE, CBOWCTBA, MOJTy4YeHHE U npuMmeHeHne. Conum aMMOHMS, UX CBOWMCTBA U
npumeHenue. Okcunabl azora (II) u (IV). A3oTHas kucinora, ee CBOICTBa U
npumeHenue. Hwutpatel W HUTpUTH, mpoOieMa WX  COAEp)KaHHUS B
CEJIbCKOXO3SIICTBEHHON NPOAYKIIMU. A30THBIE YA0OPEHHUS.

docdop. CTpoeHue aToma, aIOTPOIUs, CBOMCTBA Oesoro u kpacHoro docdopa,
ux npumeHnenure. OcHOBHbIE coequHenus: okcun pocdopa (V) u oprodochopHas
kuciora, pocharel. DochopHbie ynoOpeHus.

Yraepoa. CtpoeHue aToMa, ajuIOTPONHMs, CBOMCTBA MOAU(UKALNUN, TPUMEHEHUE.
Oxcunpl yraepona (II) u (IV), ux cpoiictBa u npumenenue. KapOoHaThl: KaabIuT,
coJla, IOTAlll, UX 3HAY€HHE B MPUPOJIEC U KU3HU YEIOBEKA.

Kpemuuii. CtpoeHne aroma, KpPUCTAJUIMYECKHM KPEMHHW, €ro CBOMCTBA U
npumeHenue. Okeun kpemuus (IV), ero npupoansie pa3HOBUIHOCTH. CHUITUKATBHI.
3HAaYeHUE COCOMHEHHMM KpPEMHMS B JKHBOM M HexuBouW mnpupoxe. llonstue o
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH.

Jemoncrpanuu. [lonyyenue u pacnozHaBanue Bogopoaa. KauectseHHas peakuus
Ha TaJOr€HU-UOHBL.. B3auMonencTBrue KOHLIEHTPUPOBAHHON a30THOU KUCIIOTHI C
MEJBIO.

Tema 4. Opranunueckas xumusd (12 4)

[IpenMer oOpraHu4ecKod XUMHH. 1€O0pus CTPOEHUS OPraHUYECKHX BEIIECTB
A.M.bytnepoBa. IlpenenbHbie , HENpeAeabHbIE YIIEBOAOPOAbl. CHUPTHI.
Anpaerunsl. Kap6oHoBbie KHCJIOTBI. AMHHOKHCIIOTBHI. benku.
Yraeoasl.llonmmepsr.

IIpakTnueckas pabora-l. KadvecBeHHble peaknuM Ha OpPraHu4YecKue
BelIecTBA.

Tema 5. O0001mIeHUE 3HAHNH 110 XUMHUH 32 KyPC OCHOBHOI IIKO0JIbI (4

yaca)
[Tepuomuueckuit 3akoH JI.M.MenneneeBa.Oxkcuabl. I uapokcuasl. Conu.Pemenne
pacyeTHBIX 3aja4.






I1l.TemaTnueckoe miIaHupoBaHue.

8 Kiacc
Tema Koin-Bo DopMBbI KOHTPOJISI
4acoB
Bsenenue 6 IIpakrraeckux padot — 1
Kontponbubix pabot-1 .
Bxopanas konTponbHas paborta
ATOMBI XUMHUYECKHUX 10 -
3JIEMEHTOB.
. IIpocTsie BemecTa 7 -
CoenuHeHus 14 KOHTpOIBHBIX paboT- 1.
11
XAMHAUYECKIX 3IEMEHTOB POMEXKYTOUHAsI KOHTPOJIbHASA paboTa
[IpakTaecknx pabot — 2
. I3menenwus, 10 -
MIPOUCXOJIAIINE C
BELIECTBAMU
PactBopenue. PacTBopbi. 21 KouTponbHsix pador- 1
CBoiiCcTBa PACTBOPOB Hrorosast koHTposbHast paboTa
[IpakTaecknx padbot —2
AIEKTPOJUTOB
UTOroO: 68 KonTponbHbIX pabot-3
[IpakTuaecknux padbot-3
9 kmace
Tema Kon-Bo DopMBI KOHTPOJIS
4acoB
Beenenue 9 KonTtponbHbIx padoT-1 .
Bxonanast koHTponbHas pabora
Metamnsl 13 KontponbHbIx padoT- 1.
AKTHYECKUX padoT —
Ip pab 1
. Hemeramnsl 30 KonTponbsHbix padot- 1.
[TpomexyTouHasi KOHTpOJIbHASI paboTa
Opranuydeckasi XuMHs 12 [TpakTHyeckux padot-1
. O00011IeHNE 3HAaHUH 110 4 Konrtponbubix padot-1.Utorosas




XUMUH 32 Kypc 9 Kiacca

KOHTpOJIbHAs paboTa.

Hroro:

68

KontponpHbix padbot-4
[IpakTrueckux paboT-2
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