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IHosicHuTe IbHAS 32N CKA

[IporpaMMa Mo XMMHM COCTaBlieHa B COOTBETCTBUU C TpeboBaHusiMu DenepasbHOro
rOCYy/IapCTBEHHOTO0 00pa30BaTENBHOIO CTaHAapTa OCHOBHOro obmiero obpazoanus (PI'OC
00OQO); TpeboBaHMSIMH K pe3yjibTaTaM OCBOCHHSI OCHOBHOW OOpa30BaTEIIbHOW IMPOTPaMMBbI
(MTMYHOCTHBIM, MeTanpeaMetHbiM, npeaMeTHbiM); OOIT ¢mmana «JIAJJA» T'BOY COL c.
IMoncrenkwn.

B meil coOmiomaeTcs  IpPEeEeMCTBEHHOCTh C  (hefepalibHBIM — TOCYAApCTBEHHBIM
00pa3oBaTeNbHbIM CTAaHJAPTOM HauyaJIbHOrO 0011ero 00pa3oBaHus; yUUTHIBAIOTCS BO3PACTHBIE U
MICHXOJIOTHYECKUE OCOOCHHOCTH ILKOJIBHUKOB, OOyYarOIIMXCsl HA CTYIEHH OCHOBHOTO OOIIETO
00pa3oBaHus, YUUTHIBAIOTCS MEXKIIPEAMETHBIE CBSI3U.

B mporpamme uCmosib30BaH aBTOPCKUN MOAXOJ B YacTU CTPYKTYPHUPOBAHHS y4eOHOTO
MaTepuaia, ONpe/esIeHUs MMOCIe0BATEIbHOCTH €ro U3y4eHus, myTei (OpMHUPOBAHUS CHCTEMBI
3HAaHUH, YMEHUHI U CIIOCOOOB AEATEIbHOCTH, PA3BUTHS, BOCIIUTAHUS U COLMATTU3AINH YUAIIUXCSL.
[Iporpamma siBIsieTCsl KIIOYEBBIM KOMIOHEHTOM Y4eOHO-METOAMYECKOro KOMIUIEKTa 10 XUMUU
it ocHoBHOM 1Kokl (aBTop O.C. 'abpuensiH; n3natenscTBO «Jpoday).

B yuebGHOM mutane xumus npezactaBiieHa kak 6a3oBbiid kKype B VIII-IX knaccax (aBa roga
10 JiBa yaca B Hejlento, Bcero 140 vacos).

HJIaHI/IpyCMl)Ie pe3yJabTaTbl OCBOCHUA XUMHUHU

JIuunocmmuute pesynromamor — 310 cHOpPMHpOBABLIAsICS B 00pa30BaTENIbHOM IpoLEcce
CUCTEMAa LIEHHOCTHBIX OTHOIIEHUH ydalluxcsi K ceOe, IpyruM ydacTHHKaM 00pa3oBaTENIbHOTO
mpolecca, caMoMy 00pa3oBaTelbHOMY IIpoliecCy, OOBEKTaM IIO3HaHUs, pe3yibTaTam
oOpa3oBaTenbHON AedaTenbHOCTH. OCHOBHBIMU JIMYHOCTHBIMHU pPe3yjbTaTaMH, (POpMHPYyEMBIMU
IpU U3y4YEeHUH XMMUU B OCHOBHOM LIKOJIE, SABIISIOTCS:

. 3HAHUEe U NOHUMAHUe: OCHOBHBIX HMCTOPHUYECKUX COOBITHH, CBS3aHHBIX C pa3BUTHEM
XUMUH; JOCTHXKEHUN B 00JJACTH XMMHUHU U KYJIbTYPHBIX TpPaJULIMK CBOEH CTpaHbl (B TOM UHUCIE
HAYYHBIX); OOLIEMHUPOBBIX JOCTHKEHUH B 0OJACTH XWMHUH; OCHOBHBIX MPHUHILUIIOB U IPaBUI
OTHOILEHHSI K MPUPOJIE; OCHOB 3[J0POBOTO 00pa3a >KU3HH, 370pOBbecOEperaroInX TeXHOIOTUH;
IpaBUJl TOBEACHUSA B YPE3BBIYAWHBIX CUTYalUSAX, CBA3AHHBIX C BO3JEHCTBUEM pa3IMYHBIX
BEIIIECTB; OCHOBHBIX IpaB M 0Os3aHHOCTEH TIpaxJaHMHAa (B TOM yHcie oOydaromerocs),
CBSI3aHHBIX C JJUYHOCTHBIM, NMPO(PECCHOHAIBHBIM KU3HEHHBIM CaMOOIIPEIETICHUEM; COLIMATIbHON
3HAUYMMOCTH U COJIepKaHus mpodeccuil, CBsI3aHHBIX C XUMHUEH;

o yyecmeo 20poocmu 32 POCCUMCKYI0 XHMHUYECKYH0 HAyKy U JIOCTUXKEHUS YYEHBIX;
YBa)XEHUE U TMPUHATHE JIOCTHKEHUN XMMMHM; JIIOOOBb U OEpeXHOE OTHOLIEHHE K IPUPOJIE;
YBa)KCHHUE U yUET MHEHHUH OKPYXKAIOIIMX K JJMYHBIM JOCTHKEHUSAM B U3yUYEHUN XUMMUH;

L4 npusHaHue UTCHHOCTU COOCTBEHHOT'O 300pPOBbsA M 3IJ0POBBA OKPYXKAKOIIHUX m0)1e171;
HGO6X0,ZII/IMOCTI/I CaMOBBIpaXXCHUA, CaMOpCain3aluu, COOUaJIbHOI'O IIPU3HAHMA,;

OCO3HaHUe CTCIICHU T'OTOBHOCTU K CaMOCTOATCIIBHBIM IIOCTYIIKaM H JleﬁCTBHSIM,
OTBCTCTBCHHOCTH 3a UX PC3YJIbTATHI,

° nposigienue  SKOJIOTHMYECKOTO  CO3HAHUWsSA, JOOpOKEIaTeNIbHOCTH,  JOBEpHS |
BHUMATEIIbHOCTHU K JIFOSIM, TOTOBHOCTH K COTPYIHHYECTBY; MHUIIUATUBHI M JTF0OO003HATEITLHOCTH
B UW3Y4YEHHWH BEIIECTB MW TIPOIECCOB; YOEKIEHHOCTH B HEOOXOAMMOCTH pPa3yMHOTO
WCTIOJIb30BaHMS JOCTHKEHU HAYKU U TEXHOJIOTHIA;

o YMeHue yCTaHaBIIUBATh CBSA3M MEXKIY LENbI0 U3YyUYEHUs] XUMUU
TEeM, JUIS 4Yero 3TO HYXKHO; CTPOUTHh >KU3HEHHBIE U TMPOQEeCCHOHATbHBIE TMIIAHBI C YYETOM
YCIEIHOCTH U3YYEHUSI XUMUHU U COOCTBEHHBIX TPUOPUTETOB.



Memanpeomemmnsvie pe3ynbmamsl — OCBOCHHBIE OOydalomMMHUCS Ha 0a3e OJHOTO,
HECKOJIbKUX MJIM BCEX Y4EOHBIX MPEIMETOB CIIOCOOBI ACSITENbHOCTH, TPUMEHUMBIE KaK B paMKax
00pa30BaTeNbHOTO IIpoliecca, TaK M B JPYTUX IKU3HEHHBIX cuUTyauusax. OCHOBHBIMU
MeTanpeMETHBIMU pe3ybTaTaMu, (POPMUPYEMBIMH MPU HU3yYEHUU XUMHUU B OCHOBHOM IIKOJE,
ABJISIOTCA:

o UCNONb306aHUe PA3TTUYHBIX HCTOYHUKOB XMMHUYECKONH MH(OPMAIIUU; MOITyUYCHHE TaKOi
UHOPMAIINH, €€ aHAIN3, TOJITOTOBKA HA OCHOBE ATOTO aHaIN3a MHPOPMAIIMOHHOTO MPOIYKTa U
€ro MPe3CHTAIHUS;

o npumeHeHue  OCHOBHBIX ~ METOMOB  TO3HaHUS  (HAOMIOAEHUS,  SKCIEPHMEHTA,
MOACIINPOBAHUA, UBMCPCHUA U T. Z[.) IJI U3YYCHHUA XUMHUYCCKUX O6’beKTOB;

UCNONIb308aHUe OCHOBHBIX JIOTMYECKMX Olepanuid (aHaim3a, CHUHTE3a, CPaBHEHHS,
00001IeHus, JO0Ka3aTeNbCTBA, CHCTEMATHU3alWM, KIACCUPUKAMK M Jp.) I[pH HU3yYCHUU
XHUMHYECKUX OOBEKTOB;

o ¢opmynrupoeanue  BBIBOJOB M YMO3AKIIOUEHUH M3 HAOMIONEHMM M H3Y4EHHBIX
XMMHUYECKHX 3aKOHOMEPHOCTEH;

L4 npocHo3uposarnue CBOMCTB BCIISCTB Ha OCHOBE 3HAHHS UX COCTaBa M CTPOCHUSA, a TAKIKC
YCTAHOBJICHUA aHAJIOTHU,

o Gopmynuposarue uien, TUIIOTE3 U MyTeH MPOBEPKU UX UCTUHHOCTH;

onpedenenue TeNeH M 3a1a4 y4eOHOW M HMCCIIEOBATENBCKON NEATEILHOCTH U IyTeH HX
JTOCTHKEHUU

. packpvimue  TPUUYMHHO-CIEICTBEHHBIX  CBA3€H  MEXKIYy COCTaBOM, CTPOEHUEM,
CBOMCTBaMH, MIPUMEHEHUEM, HAXOXKICHUEM B MPUPOJIC U TTOJIYICHHEM BOKHEUIIINX XUMUYECKUX
BEIICCTB;

L4 apeymermayus COOCTBEHHOI no3unuu " €€ KOPPCKTHPOBKA B XOAC IOUCKYCCHU II0
MarcepuraiaM XUMHYCCKOI0 COACPKaHUA

Ilpeomemmnvie peszynvmamer BKIIOYAIOT B ce0s: OCBOCHHBIE OOYYalOIIMMHCS B XOj€
M3y4deHus: y4eOHOro mpenMera yMeHWs crenuduueckue sl JaHHOM MpeaMeTHON o6iacTu,
BUJbl JIEATEIHHOCTH MO TOJYYEHHI0 HOBOTO 3HAaHHA B paMKax Y4eOHOTo IpeIMeTa, €ro
npeoOpa30BaHUI0 U TPUMEHEHUIO B Y4YEOHBIX, y4€OHO-TIPOCKTHBIX U COIMAIBHO-TIPOCKTHBIX
CUTyalusax, GopMHpOBaHHE HAYYHOTO TUIIA MBIILICHUS, HAYUYHBIX TMPEICTABICHUN O KIIOYEBBIX
TEOpHsIX, THUMAX W BHJAX OTHOIICHWUW, BIAJICHUE HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSMH, METOJAMU U IPUEMaMHU.

BbInyCKHUK Hay4YuTCH:

® XapaKTepu30BaTh OCHOBHBbIE METOAbl TO3HAHMS: HAOIIOAEHHE, HW3MEpEHHE,
HKCIIEPUMEHT;

® OIMCBHIBaTh CBOWCTBA TBEPABIX, JKUAKHX, Ta3000pa3HBIX BEIIECTB, BBIACIAS UX
CYILLIECTBCHHBIE ITPU3HAKY;

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX TOHATHH «aTOM», «MOJIEKYJay,
«XUMHUYECKUH DJIEMEHT», «IIPOCTOE BEHIECTBO», «CI0XHOE BEIIECTBO», «BAJICHTHOCTbHY,
«XHMHYECKas peaKLUsD), UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHON TEOPHUH;



pa3indatb XUMHYCCKUC U (pmnqewne SIBJICHUA,

Ha3bIBAaThb XUMHYCCKHE DJICMCHTHI,

OmnpeaAcIATh COCTAaB BEUICCTB I10 UX (bOpMy.]'IaM;

OIpeaAcCIIATh BAJICHTHOCTh aTOMa 3JIECMCHTA B COCAUHCHUAX
ONpCaACIIATh TUII XUMHUYCCKHUX peaKHHﬁ;

Ha3bIBaTh IIPU3HAKHU U YCIIOBUSA IIPOTEKAHUA XUMHUYCCKUX peaKHHfI;

BBISIBIISITh TPU3HAKH, CBUCTEILCTBYIOIINE O MPOTEKAHUH XUMHYECKON PEaKLUu MpH
BBITOJIHEHUH XUMHUYECKOTO OIIBITA;
COCTaBJIATH (POPMYJIbI OMHAPHBIX COSANHEHUI;
COCTaBJISITh YPABHEHHS XUMHUYECKHUX PEaKIHii;
co0Iro1aTh MpaBuIIa 0€30MacHoi padoThI IPH MTPOBEICHUH OIBITOB;
II0JIb30BaTHCS J1TA0OPaTOPHBIM 000PYIOBAaHHEM U TIOCYO;
BBIYHCIIATH OTHOCUTEIIFHYIO MOJICKYJISIPHYIO 1 MOJISIPHYIO MAaCChl BELIIECTB;
BBIYUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOTO 3JIEMEHTA 110 ()OpPMYJie COSAMHEHUS;
BBIYUCIISITH KOJMYECTBO, 00BEM MIIM MACCy BEIIECTBA MO KOJMYECTBY, 00bEMY, Macce
peareHToB WU MPOTYKTOB PEaKIH;

® XapaKTepu30BaTh (HU3NUECKHE U XUMUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB: KHCIOPOIa
¥ BOJIOPO/Ia;

® TI0Jy4aTh, COOMPATH KUCIOPO U BOJIOPOL;
pacro3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIe BEIECTBA: KUCIOPOI, BOJOPOI;
pacKpbIBaTh CMBICI 3aKOHA ABOTAJIpO;
PacKpbIBaTh CMBICI MOHATUH «TEIJIOBOH 3 (HEKT peakiiumy, «MOJSIPHBIA 00bEM»;
XapaKTepu30BaTh (GU3MUECKHE U XMMUYECKHE CBOHCTBA BOIbI;
PACKpBIBATh CMBICT ITOHSATHSI «PacTBOPY;
BBIYHCIIATH MaCCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PaCTBOPE;
IPUTOTOBIIATH PACTBOPHI € OIPEJIEIIEHHOW MacCOBOW J0JIel paCTBOPEHHOTO BEILIECTBA;
Ha3bIBaTh COEIMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

e XapakTepu3oBaTh (U3WYECKHE W XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUM, COJICH;

® OIpeNeNATh NPUHAIEKHOCTh BEIIECTB K ONMPEIETICHHOMY KJIacCy COeMHEHUH;

® COCTaBJISATh (POPMYJIBI HEOPIrAHUYECKUX COEIMHEHUN N3YUYEHHBIX KIIacCOB;

® MPOBOAUTH OIBITHI, MOATBEPKIAIONINE XUMUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPTraHWYECKUX BEILECTB;

® PacCo3HaBaTh OMBITHBIM MTYTEM PACTBOPHI KUCJIOT U IIEJI0UeH 10 U3MEHEHUIO OKPACKH
WHIUKATOPA;

® XapaKTepU30BATh B3aUMOCBS3b MEXKIY KJIaCCAMH HEOPTaHMYECKUX COCIMHEHU;

e packpsiBath cmbici [lepuonnueckoro 3akona J[.M1. Menzaeneesa;

® O00BACHATH (U3MUECKUH CMBICT AaTOMHOTO (MOPSJKOBOTO) HOMEpPa XHMHUYECKOTO
3JIEMEHTa, HOMEPOB IPYIIIBI U Tlepuoa B nepuoauyeckoit cucreme .. Menneneena;

® OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CTPOEHHUS aTOMOB, CBOICTB JJIEMEHTOB B
npejenax MajiblX NEPUOJOB U IJIaBHBIX MOATPYII;

® XapaKTepU30BaTh XMMUYECKHE AJIEMEHTHI (OT BOJOPOJa J0 KaJbIHMS) HA OCHOBE WX
nmoJIoXKeHuss B mepuonudeckor cucteme J[.M. MeHnnmeneeBa m 0OCOOCHHOCTEH CTPOCHHS WX
aTOMOB;

® COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB TIEepBbIX 20 3JIEMEHTOB MEPUOANIECKON CHCTEMBI
J.. Menneneena;

® PACKpBIBATh CMBICH MOHATHI: «XUMUYECKas CBSI3bY, «3JEKTPOOTPULIATETLHOCTbY;

® XapaKTepu30BaTh 3aBUCHUMOCTh  (U3WYECKUX CBOWCTB BEUIECTB OT  THUIA
KPUCTAJUTMYECKOUN PELIETKH;

® OIpeAeNATh BUJ XUMUUYECKON CBSI3U B HEOPTAHUUECKUX COCAMHEHUSX;



e 1u300paXkaTb CXEMbI CTPOEHHUS MOJEKYJ BEIIECTB, 0OPa30BAHHBIX PAa3HBIMHU BHIAMH
XUMHYCSCKHX CBSI3CH;

® DACKpBIBaTh CMBICT TOHATHA «HOH», «KATHOH», «AHHOH», <OJICKTPOIHUTHD,
CHEDJICKTPOIUTHDY, «AJEKTPOJIUTUYECKAS] TUCCOLUALIUSY, KOKUCIUTEIbY, «CTENEHb OKUCICHUS
«BOCCTAHOBHUTEJbY, KOKHUCICHUEY, «BOCCTAHOBIICHUEY;

® OIpEAeNATh CTEIICHb OKUCIICHHS aTOMa 3JIEMEHTa B COCIMHCHUH;

® PaACKpBIBATh CMBICI TEOPUU AICKTPOIUTUUECKOMN TUCCOIUALINN;

® COCTaBJISITh YPABHEHUS IEKTPOJIUTUYECKON JUCCOLMAIIMU KUCTIOT, IEI0YeH, COJeH;

® OOBACHATH CYIIHOCTb MPOIECcCa JJICKTPOJUTUYECKON JTUCCOIMAIMU W PeaKlui
HOHHOI'0 OOMEHA;

® COCTaBJIAATH IOJTHBIC U COKPAIICHHBIC HOHHBIC YPaBHEHUsI peaKIui 0OMEHa;
OTIPECIIATh BOZMOKHOCTh MPOTEKAHMSI pEaKIIii HOHHOTO OOMEHa;
HpOBOI[I/ITB peaKI_[I/II/I, HOI[TBep)KI[aIOH_[I/Ie KaquTBeHHBIf/'I COCTaB pa3HHqHBIX BCIIICCTB,
ONpeIEesATh OKUCIUTENh U BOCCTAHOBUTEIID;
COCTAaBJIATH ypaBHCHI/IFI OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;
Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOH peaKIii;
KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUC peaKHI/II/I 1o paSJII/I‘IHI)IM HpI/ISHaKaM;
XapaKTepu30BaTh B3aMMOCBSI3b MEXAY COCTaBOM, CTPOGHHEM M CBOWCTBaMU
HEMETAJLIIOB;

L] HpOBOILI/ITI) OIIBITHI IIO HOJIy‘-IeHI/IIO, CO6I/IpaHI/IIO u I/I3y‘-I€HI/IIO XUMHUYCCKUX CBOfICTB
ra3000pa3HBIX BEIIECTB: YIIICKUCIIOTO Ta3a, aMMHaKa;

® DAacMoO3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIE BEIIECTBA: YTICKUCIBIN T'a3 U aMMHUAK;

® XapaKTepu30BaTh B3aWMOCBS3b MEXAY COCTAaBOM, CTPOGHHEM M CBOWCTBaMU
METAJLJIOB;

® Ha3bpIBaTh OPTAaHMYECKHE BEIECTBA MO WX (popmyne: mMeTaH, 3TaH, THIEH, METaHOI,
ATAHOJI, TJUIEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CTEapUHOBAs KHUCIOTA,
0JICMHOBAs KHCJIOTa, TJII0K03a;

® OICHUBATHh BJIIUSIHHUEC XHUMHUYCCKOTO 33Fp$[3HCHI/I$I 01<py>1<a}0mel71 cpenm Ha OpFaHI/I3M
YeJI0OBEKA;

® TpPaMOTHO OOpaIIaThCs C BEUIECTBAMH B TTOBCETHEBHOM KU3HU

® OIpEeAeNATh BO3MOXHOCTh TPOTEKAHMS PEAKLUUNA HEKOTOPBIX IIPEACTABUTENIECH
OpPTraHWYECKUX BEIIECTB C KHCIOPOIO0M, BOJIOPOJIOM, METAJIJIAMH, OCHOBAHUSIMH, TAJIOT€HAMH.

Bl)ll'lyCKHl/IK MOJIYYMT BO3MOKHOCTb HAYYUTLCH .

® BbBIABUTaTb W HNPOBCPATH ISKCICPUMCHTAJIBHO THIIOTE3bl O XUMHWYCCKHUX CBOMCTBaX
BEIIIECTB HA OCHOBE MX COCTaBa M CTPOCHHUSI, UX CIIOCOOHOCTH BCTYINATh B XUMUYECKHUE PEAKIIUH,
0 XapakTepe U NPOJAYKTaX pa3IMYHbIX XUMUYECKUX PEaKLUii;

® XapaKTepU30BaTh BEIIECTBAa MO COCTAaBY, CTPOCHUIO W CBOWCTBAM, YCTaHABIMBATH
MPUIUHHO-CIICACTBCHHBIC CBA3W MCXKAY JaHHBIMU XapaKTCPpHUCTUKAaMHK BCUICCTBA,

® COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPABHEHUS 10 COKPAIIEHHBIM MOHHBIM
YpaBHEHUSIM;

® [IPOrHO3UpPOBATH CHOCOOHOCTD BEIIECTBA IMPOABJIATH OKHUCJINTCIIBHBIC 1501048
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYE€TOM CTENEHEH OKHUCIEHHS 3JIEMEHTOB, BXOJSIIMX B €ro
COCTaB;

® COCTaBSITh  ypPaBHEHMsS  pEaklMil, COOTBETCTBYIOIIMX  MOCIIEI0BATEIbHOCTH
MpEBpAIlCHUI] HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KIACCOB;

® BBIABUTaTb W IPOBEPATH JSKCIICPHUMCHTAJIBHO THIIOTE3BI O PE3yJIbTaTax BOS}IGﬁCTBHfI
pa3InyHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUYECKOM peakluu;

® UCIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUS UIS DKOJOTUYECKH TPAMOTHOTO IMOBEACHUS B
OKpYXKarolleH Cpese;



® JCIIOJb30BaTh HpI/IOGpeTeHHBIC KJIIFOUEBBIC KOMIICTCHIINU HpI/I BBIITOJTHCHUN HpOGKTOB
U y4eOHO-HCCIIEIOBATEIBCKUX 3a/Jad 10 M3yYEHUIO CBOMCTB, CHOCOOOB TIONYYCHHS U
pacro3HaBaHus BEIIECTB;

® O00BEKTHBHO OIICHUBATh MH(OPMAIIHIO O BEIIECTBAX U XUMHYECKHUX MPOIleccax;

® KPHUTHYECKH OTHOCHUTHCA K TICEBIOHAYYHOW HH(POPMAIMK, HEI00pOCOBECTHOM
peKiiaMe B CpeACTBAaX MacCOBOM MH(OPMAIINH;

® OCO3HaBaThb 3HAYEHUE TEOPETUYECKUX 3HAHUW [0 XUMHM JUISI [PAKTUYECKOU
JIESATCILHOCTH YSJIOBEKA,

® C03/1aBaTh MOJICIH M CXEMBI IS pEIICHUs] y4eOHbIX U ITO3HABATEIIbHBIX 33/1a4;

® [IOHUMATh HEOOXOJAMMOCTb  COOJIOJIEHUS  TNPEINHUCAHHWHA, TpenjaraéMplXx B
WHCTPYKIUSAX TI0 UCTIOJIB30BAHMIO JICKAPCTB, CPEICTB OBITOBOM XUMHUU U JIP.

Conepsxkanue nporpamMmmbl

BBenenue

IIpenmer xumuu. Meroapl MO3HaHMA B XMMHUHU: HaAOJIOAEHUE, SKCIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHYECKOW WHPOpMAlMK, €€ TIOJNyueHHe, aHalu3 |
IIPE/ICTABJICHHUE €TI0 PE3yJIbTaTOB.

[loHATHE O XMMHYECKOM 3JIeMEHTe U (OpMax ero CylecTBOBaHMs: CBOOOJHBIX aToMax,
IIPOCTHIX M CIIOKHBIX BEIIECTBAX.

[IpeBpamenust BemecTB. OTaHMUNE XUMUYECKUX peakiuil oT (usmyeckux sBaeHuid. Poip
XHMUH B KU3HM YeJIOBeKa. XeMOohuIus u xeMopoOus.

Kparkue cBeneHHst U3 UCTOPUM BO3HUKHOBEHUS M PA3BUTHU XUMUU. POib OTE4eCTBEHHBIX
YUEHBIX B CTAHOBJICHHMH XMMHUYEeCKOW Hayku — pabotel M. B. JlomonocoBa, A. M. bytneposa,
. . Menneneena.

XUMHUECKasi CUMBOJIMKA. 3HAKM XUMHUYECKUX JJIEMEHTOB U MPOMCXOXIECHUE MX Ha3BaHHI.
Xumnueckue ¢opmyiasl. HWunekcel u  ko3dduuumentsl. OTHOCHUTENbHBIE aTOMHas U
MoJeKyJsipHas Macchl. [IpoBeieHne pacueToB MacCOBOM JOJIM XMMHUYECKOTO 3JIEMEHTa B
BEILIECTBE Ha OCHOBE €ro ()OPMYJIBI.

[lepuonnueckas cucremMa xumudeckux iemeHToB Jl. . MenneneeBa, ee CTpyKTypa: Majble
U OonbliMe Nepuojbl, TpyNnbel M MoArpymnmbl. llepuoguueckas cucreMa Kak CIpaBOYHOE
nocoOue JUIst OJTyYeHHsI CBEACHUH O XUMUYECKUX JIEMEHTaX.

Jemoncrpanun. Moaenu (mapocrepkHeBbie U CTioapra—bpurieda) pa3aMuHbIX MPOCTHIX
U CIIOKHBIX BemecTB. Komekuus cTekIsiHHOW XuMHudeckoi nocynbl. Komnekuust Marepuanos u
M3JENUN U3 HUX Ha OCHOBE AIFOMUHMSA. B3anmoneicTtsre Mmpamopa ¢ KMCIOTOM UM IOMYTHEHHUE
N3BECTKOBOH BOJIEI.

JlabopaTopHbie onbITbl. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAIIMYECKUX BEIIECTB U
pactBopoB. CpaBHEHHE CKOPOCTH HCHApeHUsl BOJbI, OJEKOJOHA U HTUIOBOTO CIHPTA C
buIbTpOBaNLHOM Oymaru.

ATOMBI XUMHYECKHX JIEMEHTOB

ATOMBI Kak (popMa CyIIeCTBOBaHUS XMMUYECKHUX 371eMeHTOB. OCHOBHBIE CBEJCHHS O CTPOCHHUU
aToMOB. Jloka3aTenbCcTBa CIOXKHOCTU CTpoeHus aTtoMoB. OmnbiTel Pesepdopnpa. [lnanerapnas
MOJIEIb CTPOECHHUS aToMa.

CocTtaB aTOMHBIX /1€p: TPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAS aTOMHAsl Macca. B3anmMocBs3b
HOHSITUH «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHASI aTOMHAsl Maccay.

N3meHeHue yncna NpOTOHOB B siipe aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX 3JIEMEHTOB.



V3meHeHne 4mciaa HEHTPOHOB B sape aroma — oOpa3oBaHue u30TonoB. COBpeMEHHOE
OIpeieIeHNe TMOHATHS «XUMHUYECKUH 37eMeHT». M30Tonbl Kak pa3HOBUJHOCTH aTOMOB OJHOIO
XUMHUYECKOI'O AJIEMEHTA.

OnexTpoHbl. CTpOEHHE 3IIEKTPOHHBIX YpPOBHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX
nepuooB. [loHsTre o 3aBepIICHHOM AJIEKTPOHHOM YpPOBHE.

Ilepnonnueckas cucreMa xuMuueckux siaeMeHToB [l 1. MenzeneeBa u CTpoeHHE aTOMOB:
buznyecKuil CMBICH MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa I'PYIIIbI, HOMEpPa MepUoa.

N3meneHnue uyucna 3JIEKTPOHOB HAa BHEIIHEM JJIGKTPOHHOM YpPOBHE aroMa XHUMHYECKOTO
3JIEMEHTa — O00pa30BaHME IMOJIOKUTEIBHBIX U OTPHULATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaMU METaJIOB U HEMETAJUIOB. [IpyUunHbl U3MEHEHUS] METAJUIMUECKUX U HEMETAJUIMUECKUX
CBOKMCTB B mepuoaax u rpynmnax. OOpa3zoBanue OMHapHBIX coenuHeHHWH. [loHATHE 00 MOHHOI
cBs3u. Cxembl 00pa3oBaHMsl MOHHOM CBsi3U. B3ammojielicTBUE aTOMOB 3JIEMEHTOB HEMETaLIOB
MEXIy co00oii — oOpa3oBaHHME JBYXaTOMHBIX MOJIEKYJ MpPOCTHIX BemecTB. KoBaneHTHas
HETOJISIpHAsT XUMHUYECKAs! CBA3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITHI.

B3aumopeiictBue aTroMOB HEMETAJUIOB MeXay co0oii — oOpa3oBaHMe OMHAPHBIX
COCMHEHUI HEMETAJUIOB. DJIEKTPOOTPHUIIaTeIbHOCTh. KoBasieHTHas mosnsipHast cBsi3b. [loHsTHE O
BAJICHTHOCTH KaK CBOWCTBE aTOMOB OOpa30BBIBaTh KOBAJICHTHHIE XUMHYECKHE CBS3U.
CocraBnenue ¢popmMysn OMHAPHBIX COEIMHEHMH O BajleHTHOCTH. HaxoxeHue BaJeHTHOCTH 10
dbopmyse OMHAPHOTO COEAMHEHUSI.

B3anmMoneiicTBiie aTOMOB METaNIOB MEXIy CO00OH — 00pa3oBaHHWE METAUTHYECKUX
Kpuctajios. [loHsTHE 0 METANINYECKOM CBSI3U.

JemoncTpaumu. Mojenu aTOMOB XHMMHUYECKMX O3JeMeHTOB. [lepuonnueckas cucrema
XuMU4eckux anemeHToB J[. M. MenpeneeBa pa3iMuHbIX GOpM.

JlabopaTopHble onbITbl. MoJenrpoBaHue MPUHIUIIA JACHCTBUS CKAaHUPYIOIIETO MHKPOCKOTA.
HzroroBnenue Mojeneil MoJIeKysl OMHAPHBIX XUMUYECKUX COeAMHEeHHA. 3roToBieHne Moaeny,
WJUTIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKON CBSI3H.

[IpocTsle BemecTBa

[Tonoxenue meramuioB U HeMeTtauioB B llepuoamyeckor cucreme. BaxuHeniine npocTsie
BEIIECTBA-METAJIJIbI:  JKENe30, AJTIOMUHHM, KalabllMi, MarHui, HaTpui, kamuil. OOmue
(u3nyecKre CBOMCTBA METAILIIOB.

Baxwnelimme npocTbie BeIIeCTBAa-HEMETAJUTB, OOpa30oBaHHBIE AaTOMaMH KHCIOPOJa,
BOZOpOJa, a3oTa, cepel, (ocdopa, yriepoga. Monekynabl MPOCTHIX BeIIECTB-HEMETAIOB:
BOZIOPOJa, KUCIOPOAa, a30Ta, raloreHoB. OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca.

CrnocoOHOCTh aTOMOB XHWMHYECKHX JIIEMEHTOB K 0Opa30BaHUIO HECKOJBKHUX MPOCTHIX
BEIIECTB — auloTpomus. AJUloTpomHble Moaudukanuu Kkuciopona, (ocdopa, oosa.
Mertannudeckine U HEMETaUTMYECKHUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTH ITOTO
IIOHSTHUA.

Yucno Asoraapo. KommyectBo BemectBa. Monb. MonspHass macca. MoisipHblii 00beM
ra3oo0pa3HbIX BenlecTB. KpaTHble eJMHUIIBI U3MEPEHUS KOJIMYECTBA BEIIeCTBA — MUJUTUMOJb U
KWIOMOJIb, MWUIMMOJISIPHAs W KWIOMOJISIPHAs MacChl BELIECTBA, MWIIMMOJISIDHBIA U
KIJIOMOJISIPHBIA 00beMBI Ta3000pa3HbBIX BEIIECTB.

Pacuersl ¢ wucCnoOnb30BaHMEM TMOHATHH «KOJWYECTBO BEIIECTBA», «MOJSPHAs Maccay,
«MOJISIPHBII 00BEM ra30B», «4UCIO ABOTaIpO».

demoncTpauuu. [Tomydenune o3ona. O6pasibl 6700 U Ceporo 0JI0oBa, OEIOr0 U KPaCHOTO
dbochopa. HexkoTopeie MeTaIbI M HEMETAUIBI KOJIMYECTBOM BemiecTBa | Moib. MousipHBIT
00BbeM ra3000pa3HBIX BEIIECTB.



JlabopaTopHblie onbIThbl. O3HAKOMJIEHUE C KOJUIEKIIMEW METaJJIOB.
O3HaKOMJIEHHE C KOJUIEKLIMENH HEMETAILIOB.

COCIH/IHCHI/IH XUMHYIE€CKHX IJIEMCHTOB

Crenenp oxucieHus. CpaBHEHHE CTCIICHH OKUCICHHS W BajleHTHOCTH. OrmpenencHue
CTCIICHH OKHWCJICHHS JJICMEHTOB B OMHApHBIX coeauHeHUsx. CocraBicHue (HopMysn OMHApPHBIX
COEIMHEHHH, 00U CI0CO0 MX Ha3BaHUM.

bunapHble COCIMHEHUS METaNIOB W HEMETAJUIOB: OKCHUIBI, XJIOPHUIBI, CYyIb(pHUIBI U TIp.
Cocrasiienue ux Gopmyit.

BuHapHbIe cOeTMHEHUS HEMETAIIOB: OKCH/IBI, JICTYYHEe BOJAOPOIHBIC COCTMHEHUS, UX COCTAB
U Ha3BaHusA. [IpeacTaBHTENM OKCHUIOB: BOJA, YIVIGKUCIIBIM Ta3, HeEraiieHas H3BeCTb.
[IpencraBuTeNH JETYYHX BOJOPOIHBIX COSAMHECHUI: XJIOPOBOIOPO U aMMHAK.

OcHOBaHMsI, UX COCTaB M Ha3BaHUsA. PacCTBOPUMOCTh OCHOBaHUI
Bojie. llpencraBurenu mienovei: THAPOKCHIBI HATpws, Kanus W Kanblws. lloHstue 00
HHMKATOpPaX U KAYeCTBEHHBIX PEAKIUX.

Kucnortsl, ux cocraB u Ha3BaHus. Kinaccudukanus kucnot. [lpeacraButenu Kuciot: cepHas,
consiHas, as3orHasd. llonstue o mkane kucinotHoctu (wkane pH). M3MeHenue okpacku
WHJMKATOPOB.

Conu kak ImpoM3BOJHBIE KUCIOT M OcHOBaHMU. VX coctaB M Ha3BaHusa. PactBopuMOCTb
cozeii B Bozie. [IpencraBurenu comneii: xinopu HaTpusi, KapOoHaT U Gocdat KambLus.

AMopdHBIe M KpUCTAJUIMYECKHE BellecTBa. MeXMOIeKyIsipHble B3auMozelcTBus. Tumsl

KPUCTAIZIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOWCTB BEILECTB OT TUIIOB KPUCTAIIMYECKHX

PELIETOK.

Yuctele BemecTBa U cMmecd. [IpumMepbl JKUAKUX, TBEPAbIX M Ta3000pa3HbIX CMeECEH.
CaolicTBa uMCcThIX BeulecTB U cMmeceil. Mx coctaB. MaccoBas U 00beMHas JOJIU KOMIIOHEHTa
cMecu. PacueTsl, CBSI3aHHBIE C UCIIOJIb30BAaHUEM TIOHATHS «IOJISI».

Jemoncrpanun. OOpa3upl  OKCHUIOB, KHCIOT, OCHOBaHMH U  cojeil. Mogenu
KPUCTANIMYECKUX PEIIeTOK XJopHuja Harpus, anMasa, okcupa yriepoga (IV). Kucnorno-
IIEJIOYHbIE MHAMKATOPbl U M3MEHEHHE HMX OKpPacKd B Pa3IMUHBIX cpenax. YHHUBEpCalbHBIN
VHJIUKAaTOP U U3BMEHEHHE €r0 OKPAaCKU B pa3inuHbIX cpenax. [kana pH.

JlabopaTopubie onbITbl. O3HaKOMIIEHHWE C KOJUIEKIMEeH OKcuaoB. (O3HAKOMIIEHHE CO
CBOICTBaMHM aMMHaKa, BBIIAHHOTO B ammysie. KauecTBeHHass peakiusi Ha YIJIEKUCIBIA ras.
Omnpenenerane pH pacTBOpoB KHUCIOTHI, mmenodd U Bojabl. Ompenenenune pH nmMoHHOTO UM
s0JIOUHOTO COKOB Ha cpe3e mioAoB. O3HaKOMJIEHHE ¢ KOJUIEKIUEeH coseil. O3HakoMJIeHHe ¢
KOJIJICKHI/Ieﬁ BCIICCTB C pa3HbIMU THUIIAMH KpI/ICTaHJII/I‘IeCKOI;'I PEIICTKHU U U3TOTOBJICHUC MOI[GJ'IGI\/JI
KPUCTAITMYECKHX petieTok. O3HaKOMIIEHUE ¢ 00pa3lioM TOPHOM MOPOIBL.

I/I3MeHeHI/IH, MPOMUCXOAsIIIMNE C BeIIEeCTBaAaMMU.

IToHsiTHE SIBIIEHUI KaK U3MEHEHUH, TPOUCXOIAIINX C BEIIECTBOM.
SIBrieHus, CBA3aHHBIE C M3MEHEHHEM KPHUCTAUIMYECKOTO CTPOEHMS BEUIECTBA IpH

IIOCTOSIHHOM €ro cocTaBe, — (Qu3uUecKkue sBieHUsA. @Du3NuecKue SBJICHUS B XHUMUU:
JUCTWIUISAIMS, KpUCTAUIM3allks, BBbIIADUBAHUE M BO3TOHKA BEIIECTB, (QWIBTPOBAHHE U
HeHTpUudyrupoBaHue.

SIBneHus, cBA3aHHBIE C M3MEHEHHEM COCTaBa BEIECTBA, — XHWMHUYECKHE pEeaKIIUH.

HpI/ISHaKI/I U YCJIOBUA IPOTCKAHUA XHUMHUYCCKUX peaKHI/Iﬁ. Brinenenne TemiaoThl M CBeTa —
pCaKkiuu ropCHus. [TonsiTue 00 3K30- U SHAOTCPMUYICCKUX PCAKIIHAX.

3aKkoH COXpaHCHUA MaCCbl BCHICCTB. Xumudeckue YpaBHCHMU. 3HaueHHne HUHICKCOB U
KO3(I)¢)I/II_[I/ICHTOB. CocraBncHue ypaBHCHI/II‘/JI XUMHUYCCKUX peaKL{Hﬁ.

PacdeTsl Mo XUMHYECKUM YpaBHCHUAM. Pemenne 3aJa4 Ha HaXO0XJICHHEC KOJIHNYCCTBA, MaCChI
Ui o0beMma NpoaAyKTa pCaknuu I10 KOJIHUYCCTBY, MACCC HIIN O6’BCMy HCXOAHOro BCIICCTBA.
PacueTsl ¢ ncnoap30BaHUEM HOHATHS «I0JIs1», KOTlda UCXOAHOC BCUICCTBO JaHO B BUAC PACTBOPA



C 3aJJaHHOM MAacCOBOM J0JIEM PAacTBOPEHHOI'O BEHIECTBA WM COACPKHUT OMPEACICHHYIO OO
MIpUMeECEH.

Peakuuu paznoxenus. IIpencraBieHue 0 CKOpOCTH XMMHUYECKUX peakuuid. Karaiuzatopsl.
®epmenTsl. Peaknnu coenuHenus. Katanutudeckue U HEKaTaTUTUYECKUE PEaKIIUU, 00OpaTUMbIe
U HeoOpaTtuMeble peakiuu. Peakiuu 3amereHus. Psiji ak THBHOCTH METaJJIOB, €T0 MCIIOIh30BAaHUE
JUJIs. TIPOTHO3UPOBAHUSI BO3MOXHOCTH MPOTEKAHUS PEAKIHMN MEXKIy METalllaMd M KHUCIIOTaMH,
peaKkuii BRITECHEHUS] OJIHMX METAJUIOB M3 PACTBOPOB MX COJIEH APYruMH MeTauiamu. Peakiuun
oOmena. Peaknuy HelTpanu3anuu. YCIOBUS NPOTEKaHHUs peakiyii oOMeHa B pacTBOpax a0
KOHIIA.

Tunbl XUMUYECKMX pEaKIuid Ha MOpuUMEpe CBOMCTB BOJbl. Peakius pazinoxeHus —
3JIEKTPOJIM3 BOJbI. Peakuuu coenrHEHUs — B3aMMOJICHCTBUE BOJbI C OKCHAAMU METAJVIOB U
HEMETaJIOB. Y CIIOBHE B3aHMOJEHCTBUS OKCHIOB METAJIOB M HEMeTaIoB ¢ Bomou. IloHsTue
«TUAPOKCUIBI». Peakiuu 3aMenieHns — B3auMOJICHCTBUE BOJBI ¢ MeTayutamMu. Peakiuu oOMeHa
— TUJIPOJIU3 BEIIECTB.

Jemoncrpanun. [Ipumepsl ¢usnueckux SBJICHHIA: a) TulaBlieHue napaduna; 0) BO3TOHKA
noJa Wi OCH30MHOM KHUCIIOTHI, B) PACTBOPEHHE OKPALICHHBIX COJIEH; I') TUPPY3Us TyIIHCTHIX
BEIIECTB C TOPAIICH JTAMIIOYKA HakanuBaHUs. lIpuMepbl XMMHUYECKHX SIBICHHI: a) TOpEHHE
Maraus, ¢ocdopa; 0) B3aMMOACHUCTBUE COJSHOH KHUCIOTBI C MpPaMOPOM HJIM MEJIOM; B)
nonyuenue ruapokcuaa meau (Il); r) pacTBopeHHE MONYYEHHOTO THAPOKCUAA B KUCIOTaX; 1)
B3aumojeiictue okcuaa meau (II) ¢ cepHoOl KHUCIOTON MpH HarpeBaHUU; €) pa3jIOKEHUE
NepMaHraHaTa Kajus; >K) pa3jioxKeHue MepoKCcHIa BOAOPOa ¢ MOMOIIBIO JUOKCHIa MapraHia u
KaTaJyiazbl KapTo(demst Wi MOPKOBH; 3) B3aUMOJICHCTBHE Pa30aBICHHBIX KHCIOT C METAJUIAMHU.

JlabopaTopubie onbIThbl. OKUCIEHME MeIW B IJIAMEHH CHOUPTOBKU WM TOPEIKU.
3amenienne Mmeau B pactBope xsopuaa meau (I1) sxenesom.

[Tpaktukym «IIpocreitmme onepamnuu ¢ BEIECTBOM

IIpakTnueckas padora. IIpaBuna TexHHKM O€30MAaCHOCTH MpH PabOTE B XUMHUYECKOM
kabunete. [Ipuemsl oOpaiieHuss ¢ 71a0OpPaTOpPHBIM OOOpPYJOBAaHHMEM W HarpeBaTelbHBIMU
npudopamu.

[TpakTnueckast padbora. HabnroneHus 3a USMEHEHUSIMH, IPOUCXOSAIIMMH C TOpSIIEd CBEYOU, U
UX ONHCAHKE (JIOMALTHUH SKCIEPUMEHT).

IpakTuyeckasi pa6oTa. AHAIU3 MMOYBHI ¥ BOJIBI (JIOMAITHUIN YKCIIEPUMEHT).
IIpakTnyeckas padora. [Ipu3sHaky XMMHUECKHUX pEaKLIUM.

IIpakTuyeckas padora. [IpuroToBiieHne pacTBopa caxapa M OnpeesieHne MacCOBOM JI0JIM €0
B pacTBOpE.

PacrBopenne. PacrBopnl. CBoiicTBa pacTBOPOB

3J1eKTPOJIUTOB.

PactBopenne kak  (usuko-xumuyeckuit  mpomecc. [loHaTme o0 THIOpatax WU
KpucTtajuioruaparax. PactBopuMocts. KpuBble pacTBOPHUMOCTHM KaK MOJIENb 3aBUCHMOCTH
pPacCTBOPUMOCTH TBEPABIX BEIIECTB OT TeMmneparypbl. HacbhllleHHbIE, HEHACBILIEHHBIE U
MEPECHIILIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB AJI PUPOJIBI U CEIbCKOTO XO35ICTRA.

[Tonatne 00 »HIEKTPOJIUTHUYECKON JHCCOLMAIUHN. JIEKTPOJIUTHI M HEDJIEKTPOJUTHI.

MexaHu3M JHCCOLUMANMM  3JIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoM CBA3U. CTeneHb

AJIEKTPOIUTUYECKOM uccoranuu. CHIIbHBIE U c1a0ble JIEKTPOJIUTHL.

OcCHOBHBIE TIOJNIOKEHMSI TEOPUHU DJIEKTPOJIUTUYECKOW aucconuanvy. VoHHbBIE ypaBHEHMS
peakuwmii. Peakiiun obmMeHa, Haymme 10 KOHIA.



Knaccudukanms HOHOB U UX CBOWMCTBA.

Kucnotel, ux ximaccudpukanus. Jluccomuamnusi KHCIOT U HX CBOWCTBA B CBETE TEOPHH
AJNIEKTPOJUTUYECKON  JUccolManud. MOJEeKyIsipHble ¥ HOHHBIE YpaBHEHUS  peaKIluil.
B3aumojeiicTBue KUCIOT € MeTalylaMU. OJIEKTPOXUMHUYECKHI psJl HANpPSHKEHUM METallIoB.
BzaumoneiicTBUe KHCIOT C OKCHIAaMU METaUIOB. B3auMonaeiicTBUe KHCIOT ¢ OCHOBAHHSIMHU —
peakiusi HeWTpanu3anuu. B3auMmoneicTBHe KHUCIOT € CONMsAMU. VICMoNIb30BaHHME TaOJIUIIBI
PacTBOPUMOCTH JJISI XaPAKTEPUCTUKU XUMUUECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kinaccudukanus. uccornuaius oCHOBaHUN M UX CBOMCTBA B CBETE TCOPHH
AJIEKTPOJUTUYECKON Jucconnanuu. B3anmopaeiicTBue OoCHOBaHMM ¢ cojisiMu. Mcnonb3oBaHue
TaONMMIBI  PAaCTBOPUMOCTH  JUISl  XapaKTEPUCTHKA  XWMHYECKHMX CBOWCTB  OCHOBAHUH.
BzauMmoneiicTBue mienodei ¢ OKCUaaMH HEMETAJIIOB.

Conn, UX OHUCCOLMAIMS W CBOMCTBA B CBETE TECOPHUHU DJICKTPOJIUTHUYECKOW AUCCOLUALINH.
B3anMopeiicTBre coneit ¢ MerauiaMu, OCOOCHHOCTH 3THUX peakiuii. B3ammonelicTBue colieid ¢
coyisimu. Mcnonb3oBanue TaOIMIIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKA XUMHUYECKUX CBOWCTB
CoJIeii.

O06o006meHne cBeieHni 00 OKCHIax, NX KiIacCu(UKAIMN U CBOWCTBAX.

['eneTndeckue psapl MeTayla W HeMeTala. ['eHeTHyeckas CBsI3b MEXIy KIacCaMu
HEOPraHUYECKHUX BEIIECTB.

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OrmpezenieHne CTETEHEW OKHUCICHHUS ISl DJIEMEHTOB, OOpa3yIIIMX BEIIECTBA Pa3HBIX
KJIaccoB. Peakuuu WOHHOTO OOMEHAa U  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
OKHCIUTEIb U BOCCTAaHOBUTEIIb, OKHCIICHUE i BOCCTAHOBJICHUE.

CocraBneHue  ypaBHEHHUHM  OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX  pPEAaKUMM  METOIOM
3JIEKTPOHHOTO OajaHca.

CgolicTBa MPOCTHIX BEIIECTB — METAUIOB U HEMETAJUIOB, KHUCIOT M COJEH B CBETE
OKHCJTUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

JdemoncTpauuu. lcneltanue BemEeCcTB M HX pPacTBOPOB HA  BJIEKTPOIPOBOIHOCTD.
3aBUCUMOCTb  DJIEKTPOIPOBOJHOCTU YKCYCHOM KHUCJIOTBI OT KOHUEHTpauuu. JIBuxeHue
OKpAIlICHHBIX HOHOB B JJIEKTPUYECKOM Iose. B3ammonencTBue HHMHKA C CEpOM, COJISHOMU
kucnoro, xmopugom wMeau (II). Topenme wmarHus. BzaumopeiicTBue XJIOpHOU U
CEpOBOAOPOIHOMN BOJBI.

JlaGopaTopHble onbITHI. B3anmoeiicTBie pacTBOPOB XJIOpHIa HATPUSI K HUTpaTa cepedpa.
[lonyyenue HepacTBOPHMMOrO THUJPOKCHMIA W  B3aUMOJACHCTBME €ro €  KHUCJIOTaMH.
BzanmopeiicTBie KHCIOT ¢ OCHOBAaHMSIMH. B3amMopelcTBHE KHCJIOT C OKCHIAMHU METAaJlJIOB.
BzaumogeiicTBHe KHCIIOT ¢ MeTaUIaMH. B3auMoOAeHCTBHE KHUCIOT C COJISMH. B3amMoseiicTBue
[mieJioueil ¢ KUCJIoTaMHU. B3anmMolelcTBHE IeIodYer ¢ OKCHUIaMH HeMeTauia. B3anmMmoaelicTBue
menoyer ¢ comsMu. [lonydeHne M CBOMCTBA HEPACTBOPUMBIX OCHOBaHUMW. B3ammopeicTBue
OCHOBHEIX OKCHJIOB C KHCIOTaMH. B3anmMoAelCTBHE OCHOBHBIX OKCHUJIOB C BOJOM.
BzanmopeiicTBiie KUCIOTHBIX OKCHAOB C IIejiodaMu. B3amMogercTBHE KHCIIOTHBIX OKCHIIOB C
Bozoi. BzamMmopelicTBue cojell ¢ KHCIOTaMH. B3anmMoneilcTBHe coled ¢ IIeIoYaMu.
B3aunmoneiicTBue coieil ¢ consamu. BzaumoieiicTBre pacTBOPOB COJIEH ¢ METaNIAMHU.

[IpakTukym «CBOMCTBa pacTBOPOB JIEKTPOIUTOBY
IIpakTuyeckas padora. lonnsle peakuuu.

IIpakTnyeckas padora. VYcCiOBHA TEUEHUS XUMHUYECKMX peakUuil MeXAy pacTBOpaMu
JIEKTPOJIMTOB JI0 KOHIIA.

IIpakTyeckas padora. CBolicTBa KUCIOT, OCHOBaHHM, OKCUIOB U COJIEH.

IIpakTyeckas padora. PenieHne sKkcriepuMEHTAIbHBIX 3aa4.



O0mass XapaKkTepUCTHKA XMMHYECKHX 3JJEMEHTOB M XUMHYECKHX
peakuuii. Ilepuoauveckuit 3akoH u Ilepumogmueckass cucrema
xumudeckux diemenToB /. 1. MenaeseeBa

XapakTepuCTHKa DJEMEHTa II0 ero ImnosoxeHuto B Ilepumonmueckonn cucreme JI. .
MenpneneeBa. CBoiicTBa OKCHIOB, KHCIOT, OCHOBaHMH MW COJEM B CBET€ TEOpPUU
3JIEKTPOJINTUYECKON JUCCOLMAIIUN U OKUCIIEHHUS-BOCCTAHOBIICHHUSL.

[TonsiTe o mepexoAHbIX 3yieMeHTaX. AMGOTEpHOCTb. ['eHeTHYecKHil psii MEepexoHOrO
AJIEMEHTA.

Ilepnonnueckunn 3axkoH u llepuommueckas cucrema xumudeckux osnemeHtoB J[. H.
Meuneneesa.

XuUMHUYECKasi OpraHu3alus KUBOM U HEKUBOU MPUPOJIbl. XUMUYECKUNA COCTaB s/1pa, MAHTUU
M 3€MHOM KOpbl. XHMHUYECKHE DOJEMEHThl B KJIETKaX JMHUBBIX OpPraHu3MoOB. Makpo- u
MHUKPO3JIEMEHTHI.

O060011eHrEe cBeIeHUI 0 XMMHUECKUX peakiusax. Kiaccudukanus XuMHYECKUX peakiuil o
pa3IMYHBIM OCHOBAaHUSIM:

— I10 COCTaBy U YHCIy PEarupyomux 1 00pa3yronnxcs BeecTB;

— TI0 TETUIOBOMY 3P PEKTY;

— 10 HAIPaBJICHUIO;

— I10 U3MEHEHHIO CTETIeHEH OKHUCIICHUS JIEMEHTOB, 00pa3yIOIINX pearupyrolue BelecTBa;

— 1o (ase;

— I10 UCIIOJIb30BAHUIO KaTaJIn3aTopa.

[lonATHe O CKOPOCTHM XMMHYECKOM peakuuu. DakTopbl, BIMAKOIME HA CKOPOCTh
XuMHueckux peakuuid. Karanusatops! u katanus. UHrMOUTOpbl. AHTUOKCUIAHTBI.

Jemoncrpanun. Paznuunsie dopmbr Tabmun Ilepuoanueckoit cucrembl. Moaenu aToMoB
snemeHToB [—III mepuoaoB. 3aBUCUMOCTh CKOPOCTHM XHMMHYECKOM pEakUMH OT MPHUPOAbI
pearupyromux BEIMIECTB. 3aBUCUMOCTh CKOPOCTH XHWMUYECKOW PEaKIMU OT KOHIICHTpPAllUU
pearupyromux BelIeCTB. 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peakIuu OT IUIOHIaau
COTIPUKOCHOBEHUSI PEArHPYIOIINX BEIIECTB («KUISIIIMKA CJI0¥»). 3aBUCUMOCTh CKOPOCTH
XAMHMYECKON PEAKIIMU OT TEMIIEPATypPhbl pEarupyrouX BEIECTB. | OMOreHHBIN U reTepOreHHbIN
Katanu3bl. DepMeHTAaTUBHBIN KaTanu3. IHrubupoBaHue.

JlabopaTopubie ombITbl. [lonmydyeHue TruApOKCHIAa LUHKA U MCCIEIOBAHHUE €r0 CBOWCTB.
MogenupoBaHue OCTPOEHUS EPUOIUUECKON TaOIUIIbl. 3aMellleHHEe JKeJIe30M MeJIU B pacTBOpe
cynbdara meau (II). 3aBHCHMOCTH CKOPOCTH XMMHUYECKON peaku OT MPUPOAbI pearupyromux
BEIIECTB HAa IMPUMEPE B3aUMOACUCTBUSA PA3IMYHBIX KHUCIOT C pa3IMYHBIMU METaUIaAMH.
3aBUCUMOCTb CKOPOCTH XMMHYECKOW pEaklMM OT KOHLEHTPALUU pEearupyrolux BEUIECTB Ha
IpUMepe B3aUMOACHCTBHS LIMHKA C COJITHOM KUCIOTON pa3iIMyHOM KOHLEHTpaluu. 3aBUCHUMOCTb
CKOPOCTH XUMHYECKOM pEaKIuu OT IUIOMAAU COINPUKOCHOBEHHS PEarupyrolux BEIIECTB.
MonenpoBaHue «KHUIALIETO CJOs». 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peakuuud OT
TEMIIEpPAaTypbl pEarupyrolux BEIIECTB Ha NpuMepe B3aumoaencTBus okcuna meau (II) c
pPacTBOPOM CEPHOM KHMCIIOTHI IIPH PA3JIMYHBIX TeMIEpaTypax. Pasznoxenue nepokcuaa Bogopoaa
C MOMOIIIBIO JUOKCHIA MapraHiia u karanasbsl. OOHapyKeHHe KaTaja3bl B HEKOTOPBIX MHUILEBBIX
npoaykrax. IHrnOupoBaHue B3auMOIEHCTBHS COJISTHON KUCIIOTHI C IIMHKOM YPOTPOITMHOM.

MeTaniabl

[Tonoxenne mertamwioB B Ilepuonunueckoit cucreme [I. M. MenneneeBa. Meraiumnueckas
KpUCTATTUYECKAs PEIIeTKa U MeTallIndeckass XuMuieckast cBsizb. OOmme pusnueckue cBOHCTBA
METaJJIOB. XUMHUYECKUE CBOMCTBA METAIIJIOB KaK BOCCTAHOBUTEINECH, a TAKKE
BCBETE HX TIOJIOKCHUS B DIIEKTPOXUMUYECKOM pALy HampsokeHud MetamnoB. Kopposus
METaJUIOB U CIIOCcOOBI O0PKOBI ¢ Hel. CTutaBbl, UX CBOMCTBA M 3HAYCHUE.

Ob0masgsxapakTEepUCTHUKAMEIOUYHB XMETaJao B. MeTaljibl B IPUPOJIE.
O6mme cnocoOsl ux moaydenus. Crtpoenwe artomoB. I[llemounble MeTamuibl — MPOCTHIC
BelecTBa. BakHeille coeqMHEeHMs MIENOYHBIX METaUIOB — OKCHJBI, TUIPOKCHUIBI U COJIU



(xopuasl, KapOOHAThI, Cyiab(aTbl, HUTPATHl), UX CBOWCTBA M NPUMEHEHHE B HAPOIAHOM
xo3siicTBe. Kanuitapie ynoopenus.

OOmassxapakTepuUCTUKAadIeMeHTOBrIaBHonoarpynnellrpyn
n bl. Crpoenue aromos. IllenodyHo3zeMenbHble METauIbl — IPOCTBIE BeleCTBAa. BaxHeimune
COEAMHEHUS UIEJIOYHO3EMENbHBIX METAIJIOB — OKCHJbI, THAPOKCHIBI M COJHM (XJIOPHUJBL,
KapOOHaThl, HHUTpAThI, Cyiabdarel, (ocdarsl), WX CcBOHWCTBA M MPUMEHEHHWE B HAPOJIHOM
XO35UCTBE.

An 1o M u H u i. Crpoerue aroma, (U3NYECKHE U XUMHUYECKHE CBOMCTBA IPOCTOTO
BemiecTBa. COeMHEHHsS AIIOMUHUS — OKCHJ W THAPOKCHI, UX aM(OTepHBIH Xapakrtep.
Baxneiimne conu amomunus. [Ipumenenne antoMUHNAS U €ro COSUHEHUN.

XK e 1 e 3 0. Ctpoenue aroma, pu3nuecKkue U XMMHUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
I'enernueckue psapl Fe2+ u Fe3+. Baxkueiimme conu sxeneza. 3HaueHUE XKeje3a M €ro
COCIMHEHM IS IPUPOBI
Y HApOJHOT'O XO35ICTBA.

Jemonctpanuu. OOpa3ubl HIETOYHBIX M HIETOYHO3EMENbHBIX MeTayuioB. OOpaslbl CIUIABOB.
B3aumopneicTBue HaTpus, JUTUS U KaJlbLMg C BOAOM. B3aummopneicTBue HaTpus M MarHus C
KuciaoposioM. BzaumonelictBue MeraiioB ¢ HemerauiaMu. [lomyuenue rugpokcuios xenesa (I1)
u (III). KauecTBenHblie peakiuu Ha noHbI Fe2+ u Fe3+

JlabopaTopHble onbIThbl. B3anmonelcTBue pacTBOPOB KHUCIOT M COJIEH C MeETalIaMH.
OzHakomieHue ¢ pyaamu kene3a. OKpallMBaHME IIAMEHM COJIAMHM LIEJIOYHBIX METAJLJIOB.
B3anmopenicteue kanbuusa ¢ BonoM. llosydeHune ruapokcuaa Kanblus UM UCCIEIOBAHHUE €ro
cBoiicTB. IlonmyueHnne rupokcuaa allOMUHMS U HCCIEIOBAaHUE €r0 CBOWCTB. B3amMopelictBue
xeinesa ¢ consiHoi kucnotoi. [lonydenune runpoxcunos xenesa (I1I) u (1) u uccnenoBanue ux
CBOIICTB.

[IpakTnkyMm «CBOMCTBA METAIOB U X COECMHECHHI
IIpakTuyeckas padora. OcylecTBIEHUE HENOYKU XUMHUUECKUX IIPEBPAILICHUMN.
IIpakTuyeckas padora. [lomyyeHnue u cBONCTBA COEMHEHHUI METaIOB.

IIpakTuyeckasi padora. Pemenne skcriepuMeHTAIBHBIX 33/1a4 Ha Pacrio3HaBaHUE U MOJYYCHUE
COE€IMHEHUI METAJIOB.

HeMera/Labl

OOmiast  xapakTepuCTMKa HEMETalljIoB: TMoyiokeHue B [lepuoauyeckoil  cucreme,
OCOOEHHOCTH CTPOEHMSI AaTOMOB, 3JIEKTpOOTpULaTeNbHOCTh (D0) Kak Mepa «HEMETANINYHOCTI»,
pan D0. Kpucrammmyeckoe CTpOCHHE HEMETaNIOB — TPOCTBIX BEUIECTB. AJIIOTPOIHSL.
Puznyeckue cBOKWCTBa HEMETAIUIOB. OTHOCUTENBHOCTD MOHATUH «METAID) — «HEMETAILI.

Bo g opoa Bo na. Ionoxenue Bonopona B Ilepuoandeckoil cucreMe XUMHUYECKUX
anemeHToB [I. . Menneneesa. CtpoeHune aroma U MoJjeKynbl. PU3HUECKHE M XUMHYECKHE
CBOICTBa BOJIOPO/Ia, €T0 MOTYYeHHE U IPUMEHEHUE.

Bona. Crpoenne mosnekyinbl. BogopoaHas xumudeckasi cBsi3b. @U3HMYECKHE CBOMCTBA BOJIBI.
Anomanuu cBoicTB Bozbl. ['Hapodunbheie n ruapodoOHbIe BEelecTBa. XUMHUUECKHUE CBOMNCTBA
Boabl. KpyroBopor Bompl B mpuponae. Bomoounctka. Aspanmsi BoAbl. BBITOBBIE (QUIBTPEHL.
MunepanbHbie BOAbL. JJucTHIIMpoBaHHas BoJia, €€ MOJIy4eHHEe U IIPUMEHEHHE.

ObmasxapakTepucTukaramaoreH o B. Crpoenue atoMoB. [IpocTsie BenecTBa
U OCHOBHBIE COEIMHEHHsI TaIOr€HOB, UX cBoWcTBa. KpaTkue cBenenus o xiuope, 6pome, prope u
noze. [IpuMeHenne rajJoreHoB U UX COEIMHEHUH B HAPOJHOM XO034HCTBE.

Ce p a. CtpoeHue aTtoma, ajuIOTpPOIHUs, CBOWCTBA M NPUMEHEHHE DPOMOMYECKOIl Cephl.
Oxkcunsl cepsl (IV) u (VI), ux nonydyenue, cBoiictBa U npuMenenue. CepHasi KUCIIOTa U €€ COJIH,
UX IPUMEHEHHE
HapoAHOM Xo3siicTBe. [Ipon3BOACTBO CEpHON KHUCIOTHI.



A3 o 1. CtpoeHre aTomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BEHIECTBA. AMMHAK, CTPOCHHE,
CBOICTBa, moyiyueHue U npumeHeHne. Cojidi aMMOHUs, UX CBOMCTBAa M mpuMmeHeHue. OKCUIbI
azota (II)

u (IV). A3oTHas KucioTa, €e CBOMCTBA M NMpUMeHeHHWe. HuTpaTtbl U HUTPUTHI, mpobiemMa HUX
COJIEp>KaHUsl B CEIbCKOXO3SUCTBEHHOU MPOAYKIIMU. A30THBIE y10OpEHHUSI.

® o ¢ ¢ o p. CrpoeHue aToma, aJuIOTPOIIHS, CBOMCTBA O€II0TO
u kpacHoro ¢ocdopa, ux mnpumeHenue. OcHOBHbIC coeauHeHus: okcun ¢ochopa (V) wu
oprodocdopnas kucnora, pocdarsl. DochopHbie ynoOpeHUs.

Yr 1 e p o a CrpoeHue aToma, ajuIOTPONHS, CBOWCTBA MOMU(DUKAIMIA, MPUMEHEHHE.
Oxcuapl yraepona (I1) u (IV), ux cBoricTBa
u npumeHenue. KapOoHaTsl: KalbLUT, COAa, MOTAIll, UX 3HAYEHHE B IPUPOJIC U )KU3HU UEIOBEKa.

K p e ™ H u 1. CrpoeHue aToma, KpUCTAUIMYECKUN KPEMHUH, €r0 CBOMCTBA U IPUMEHEHHE.
Oxkcun kpemuust (IV), ero npuponnsie pa3sHOBUAHOCTA. CHIMKATBL. 3HAUCHHE COCAMHEHHM
KPEMHUS B )KUBOUI
U HeXKuBOI npupoze. [loHsaTHe 0 CUITMKATHOI MPOMBIILIIEHHOCTH.

JemoncTpanun. O6pa3ibl raloreHoB — IMPOCTHIX BellecTB. B3auMoielicTBrE raloreHoB ¢
HaTpUeM, aJlOMUHUEM. BpITecHeHHe XJopoM Opoma WJIM HOJa U3 PACTBOPOB HX COJICH.
B3anMopeicTtBue ceppl ¢ MeTaulaMHM, BOJOPOAOM M  KHCIOPOAOM. BisaumoneinctBue
KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI ¢ Meapto. OOyriuBaHHEe KOHIEHTPUPOBAHHOW CEpHOMU
KHCIIOTOM OpraHMYecKux coeAuHeHuil. Pa30aBneHue cepHOMl KUCIOTHL. B3aumopeiicTue
KOHHGHTpHpOBaHHOﬁ a30THOM KHCJIIOTHI C MCABIO. HOFJIOHICHI/IG YIJIEM PAaCTBOPCHHBIX BCIICCTB
win ra3oB. BoccraHoBienne menu u3 ee okcuga yriaem. OOpasubl NPUPOAHBIX COETUHEHUMN
xJiopa, cepsl, docdopa, yriepoaa, kpemHus. O6pasibl BaKHEHIINX A HAPOAHOTO XO3SHUCTBA
Cynb(haToB, HUTPATOB, KapOoHATOB, hocdaToB. OOpa3Ibl CTEKIIA, KEPAMHKH, [IEMEHTA.

JlaGopaTopubie onbIThl. [lonydyenne, cobnpanue u pacrnozHaBaHue Bojopoza. VccienoBanue
MOBEPXHOCTHOI'O HATSKEHUs BOJbl. PacTBOpeHMe nepMaHraHara Kajius WM MEJHOTO Kyrnopoca
B Boze. ['muparamnus o6e3BoxkeHHOTO cynabdara meau (II). M3roroBnenue rumncoBoro ormnevarka.
O3HakoMJIEHHE C KOJUICKIHEeH OBITOBBIX (UIBTPOB M HU3YyUYEHHWE MHCTPYKIMHU JOMAIIHETO
ObITOBOrO (prutbTpa. O3HAKOMIIEHHE C COCTAaBOM MUHEpalbHOM BoJbl. KauecTBeHHas peakius Ha
rajioreHua-uonel. [lomydenune, cobupaHue W paclo3HaBaHHME KHUCIOpoAa. [opeHue cepbl Ha
BO3/1yXe M Kuciopoje. CBoicTBa pa30aBICHHON CEPHON KUCTOTHI. M3yueHrne cCBOMCTB aMMHaKa.
Pacno3naBanue coneii ammonusi. CBoiicTBa pa3daBlIeHHOM a30THOM KHCIOTHI. B3aumoneicTeue
KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI ¢ Menbto. Pacno3snaBanue ¢ocdatos. ['openue yris B
KHCIIOPO/IE.

[Tomyuenue, cobupanue u pacrno3HaBaHue yriekucioro rasza. [lonydyeHue yronpHOM KHCIOTHI U
n3ydeHue ee cBoucTB. llepexon kapOonata B ruapokapOoHar. Pazmoxenue ruapokapOoHaTa
HaTpus. [lonydeHre KpeMHEBOI KUCIOTHI M U3YUEHHUE €€ CBOMCTB.

[TpakTukym «CBOMCTBA COETMHEHUN HEMETAILIIOBY»

IIpakTuyeckas pabGora. PemeHune -SKclepUMEHTANBHBIX 3amad no Teme «lloarpymnma
raJIOr€HOBY.

IIpakTuyeckass padora. PemeHne »skcnepuMeHTanpHbIX 3amad 1o TeMe «lloarpymnma
KHUCIIOPOJA».

IIpakTnuyeckas padora. Pemenne sxcnepuMeHTaIbHbBIX 3a7a4 1o TeMme «lloarpymnmna azoray.

IIpakTnyeckas pabGora. PemeHne bSKclepUMEHTANBHBIX 3amad no TeMme «lloarpymma
yriepoza.

IIpakTnyeckas padora. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.



Kparkue cBeieHust 00 OpraHu4ecKux coeIuHeHnsIX

YraeBoagopoabl. Heoprannyeckue u OopraHndeckue BEIECTBA. YTJIEBOAOPOJBI.
MertaHn, 3TaH, NponaH Kak NpeAeIbHbIC YIIIEBOAOPOAbl. DTHIEH U aleTHIICH KaK HelpelesbHble
(HeHachllLleHHBIE) yriaeBoaopoabl. l'opeHue yriaeBomoponoB. KauecTBeHHblE peakuuMu Ha
HenpeaeNbHble COeAMHEHN. Peakuiys nerujpupoBaHusl.

KucnopongcogepxamueopraHudyecKHnecoe U HU A DTWIOBBIH CIMPT,

€ro IOJy4eHue, NpPUMEHEHHuEe U (U3NOJI0

A3orTcoagepXamueopraHudyeckuecoe IHUHeHH . AMAHOTpyNIa.
AMUHOKHCIOTBL. AMHUHOYKCYCHast KucioTa. benku (mpoTeuHbl), UX (QYHKIUH B >KUBBIX
opranusmMax. KauecTBeHHbIE peakIMK Ha OEIKH.

JemoncTpanuu. Mojenu MOJIEKyJd MeTaHa, 3TaHa, IpoNaHa, JTWJICHA M alleTUJICHA.
B3aumoneiictBue sTuieHa ¢ OpoMHOM BOJOW M pacTBOPOM MepMaHranara kamus. OOmiue
XMMHYECKHE CBOWCTBA KHUCIOT Ha NMPHUMEPE YKCYCHOH KHCIOThl. KadyecTBeHHas peakius Ha
MHOI'0OAaTOMHBIC CITUPTHI.

JlabopaTopHble onbIThbl. KauecTBeHHBIC peakIui HAa OEJIKH.

O0o00meHnne 3HAHNM M0 XUMHH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OI'D

[lepuonnueckuin 3akoH u Ilepuonnueckas cucrema XuMuueckux daeMeHtoB J[. WM.
MenpneneeBa. @U3MUECKUI CMBICI IOPSJAKOBOTO HOMEpa JJIEMEHTa, HOMEpPOB IIepuola U
rpynnbl. 3aKOHOMEPHOCTH HU3MEHEHMsSI CBOMCTB 3JIEMEHTOB M HX COEIMHEHUI B MEpuoiax U
rpyIIax B CBETE€ NPEICTABICHUNA O CTPOCHHUM aTOMOB 3JIEMEHTOB. 3HaueHue llepuoanueckoro
3aKOHa.

Buipl XUuMUYECKUX CBS3EH M TUITHI KPUCTAJUTMUECKUX PEIIETOK.

B3auMocCBA3b CTPOEHHUS U CBOWCTB BEIIECTB.

Knaccupukanys XuUMHUECKMX pEaKIUil MO pa3iuyHbIM MpU3HAKaM (YMCIO U COCTaB

pearupyromux 1 o0pa3yromuxcsl BEIIeCTB; HAIMYKE TPaHUIIBl pa3fena (a3z; TernoBoil 3 dekr;
W3MEHEHUE CTENEeHEeW OKHUCIEHUS aTOMOB; MWCIIOJIb30BAHME KAaTaau3aTropa; HalpaBlICHUE
nporekanus peakuuu). CKOpPOCTh XUMHYECKMX peakuuid u (akTophl, BIUSIOIIME Ha HeEe.
OO0paTUMOCTh XMMHUUECKHUX PEAKIIMHA U CLIOCOOBI CMEIIEHUsI XUMUUYECKOTO paBHOBECHSI.
[IpocTeie M cHOXHBIE BemIECTBA. MeTaibl W HEMETaUIbl. | €HeTHYeCKHe psAIbl MeTalia,
HEMeTalla M mepexogHoro Meramia. OKCUABI W THAPOKCHABI (OCHOBAaHMS, KHUCIOTHI,
amdoTepHbIe THAPOKCHIBI), COMH. VX cocTaB, kiaccudukanus u 00II1e XUMUYECKUE CBOMCTBA B
CBETE TEOPUH DIEKTPOJIUTHUECKOU TUCCOIUALUN.



TemaTnueckoe IJIAHKPOBaAHHE

XuMmud 8 KJjace

ConepikaHue Kypca KoJ-Bo yacos
BBeaenue 4
ATOMBI XHMHYECKHUX IJIEMEHTOB 10
IIpocThie BenecTBa 7
12

COC}II/IHeHI/Iﬂ XUMHNYECCKHUX 3JICMCHTOB

I/I3MeHeHI/lﬂ, MPpOUCXOaAIIHUE C BEIIECTBAaMH 10

IpakTukym Ne 1

IIpocreiimme onepanuu ¢ BemecTBOM S
PacrBopenue. PacTBOpHbI. 18
CBoiicTBa PacTBOPOB JIEKTPOJIUTOB

IIpakTukym Ne 2 2

CBoliCTBA PACTBOPOB YJIEKTPOJINTOB

HTOI0 68

Xumus 9 kiaace

Conep:xaHue Kypca KoJu-Bo yacos
IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 kiiacca u 6
BBe/IeHHe B KypC 9 Kiiacca
MeTtanibl 15
IIpakTukym Nel CBoiicTBa MeTALJIOB M HX 3
COeIMHEeHUH
Hemerasuibl 23
IMpakTtukym Ne2 CBoMCTBA HEMETAJJIOB M MX 3
coeIMHEeHNH
Oprannyeckue coeIMHEHUS 10
O06001meHne 3HAHMI 10 XUMHHM 32 KYPC OCHOBHOM 8
IKOJIbI
HTOr0 68




