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IHosicuuTeabHAA 3aNMCKa

Pabouast mporpamma yueGHOTO TIpeaMeTa «XHUMHs» COCTABJIICHA Ha OCHOBE (eaepaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 001Iero o0pa3oBaHus, TpeOOBaHHIA K
pe3ysbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
10 XMMHH, IPUMEPHOM MporpamMmbl IO Y4EOHBIM IpeaMeTaM, C y4ETOM INPUMEPHON OCHOBHOM
oOpa3zoBaTelbHONH TpPOrpaMMbl OCHOBHOTO oOmiero oOpa3oBaHusi (0100peHa peEIICHHUEM
¢benepanbHOro y4eOHO-METOANYECKOT0 0OBEAMHEHUS M0 00IIeMy 00pa30BaHUIO, MPOTOKOMI OT §
ampens 2015 roga Ne 1/15 (B pemaxiuu npotokosa Ne 1/20 ot 04.02.2020)), paboueit mporpaMMsi:
I'a6puensn O.C. Xumus. Paboune nporpammel. [Ipenmernas nunus yueOnukos O.C. 'abpuensina,
N.I'. OctpoymoBa, C.A. CnankoBa. 8-9 kiaccel: ydeOHOe mocobOue st oOrieoOpa3oBar.
opranu3zanuii / O.C. I'abpuensn, C.A. Cnankos. — M.: [Ipocsemenne, 2019.

Pabouast mporpamMma paccunTaHa Ha OOYYarOIIMXCS, MMEIOIIMX 3aJEPIKKY MCHXUYECKOTO
pasBuTHs. [lpu cocraBieHMH NPOTpaMMbl YUWUTBHIBAIHCH CIEAYIOUIME OCOOCHHOCTU JETel:
HEYCTOMYMBOE BHUMAaHKE, MaJIbIii 00beM MaMsTH, 3aTPYAHEHHS [IPU BOCIIPOM3BEICHUN MaTepuaa,
HEC(OPMHUPOBAHHOCTh MBICIHTEIBHBIX ONEpalHii, aHAJIM3a, CHHTE3a, CPABHEHUS, IJIOXO PA3BUTHI
HaBBIKM YTEHHs, YCTHOW M HHChMEHHOW peun. llpomecc oOydeHHs TaKMX MIKOJIBHHUKOB HMECT
KOPPEKIIMOHHO-PA3BUBAIOIINI  XapakTep, HAINpPABICHHBIM Ha KOPPEKIHIO HUMEIOIUXCA Y
00ydJaromuxcs HEIOCTAaTKOB, NPOOEIOB B 3HAHUSAX M ONHPACTCS HAa CYOBEKTHBHBIA OIBIT
IIKOJIbHUKOB, CBSI3b M3y4aeMOr0 MaTepHaia C peallbHOW JKU3HBIO. bolblIoe BHUMaHUE HA ypOKe
yaenseTcss MPakTUYeCKOHW paboTe ydJalmMxcs: ¢ Y4eOHHKOM (3amojHeHHe pabouyux JIHCTOB),
KOHTYPHBIMH KapTaMH, COCTABJICHHIO Pa3HOOOPa3HBIX OMOPHBIX «IIaMSATOK», CIIOBAPUKOB, TaOJIHII
u cxeMm. [lpm u3ydeHMM HOBOro Mmarepuaiga o00s3aTENFHO MPOUCXOTUT MHOTOKPATHOE €ro
MOBTOPEHUE MO0 CpPEACTBaM IMOAPOOHOTO OOBSCHEHHS HOBOTO MaTephalia C OpraHu3aiuen
NPaKTHYECKON CaMOCTOSTEIbHOM PadOTHI ydaIuxcs, OEriaoro MoBTOPEHHUS C BBIIEICHHEM TIaBHBIX
MOMEHTOB TEMBbl U TOHSTHHA, OCYIIECTBICHHS OOpPAaTHOH CBSI3U: TMOMCKAa YYCHWKaMH OTBETOB Ha
MIOCTABJICHHBIC YYHUTEIEM BOIPOCH, paboTa Mo TMaHy (KaKAbl YYEHHK MOJIydaeT Ha YpOKe
MOJPOOHYI0 MAMATKY — aiuropuT™ paboTsl). [locnme w3ydeHHs TeMbl HEMPEMEHHO MPOBOISTCS
o0oOmarone ypoku. Y4eOHbI MaTrepuan AaeTcs KPYHMHBIMH TeMaTHYecKMMH Onokamu. Takoi
MOJIXOJT CIOCOOCTBYET OOOOILIECHHIO CBEJIEHUM, MOHMMAHMIO 3aKOHOMEPHOCTEH HCTOPHUYECKOIO
nporiecca, Jy4lieMy 3allOMMHAaHUIO U YCBOSHHIO KOHKPETHBIX HCTOPUYECKUX (DAKTOB.

Pabouas mporpamma 1o mpenMmeTy «XHWMHs» COCTAaBIEHA W3 pacuera 4acoB, YKa3aHHBIX B
y4eOHOM IUIaHe HIKOJIbI:

Kiacc KonmyecTBo 4acoB B HELEIIO OO0111e€ KOJIMYECTBO YaCOB
8 xiacc 2 68
9 xiacc 2 68

IInanupyemble pe3yJbTaTbl 0CBOCHHS Y4e0OHOIr0 MpeaMeTa

JInuHOCTHBIE pe3yabTaThl:

-OCO3HaHUE CBOEM HTHUYECKOM NPHUHAJICKHOCTH, 3HAHME HMCTOPMM XHMHUU U BKJajaa
POCCUICKON XMMUYECKOM HAYKU B MUPOBYIO XHUMHUIO;

-popMHUpoBaHME OTBETCTBEHHOTO OTHOUIEHHWS K TIIO3HAHWIO XHMHH; TOTOBHOCTH U
CMOCOOHOCTH 00YYAIOIIMXCS K CaMOPa3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE M3YUYEHHBIX (PaKTOB,
3aKOHOB U TEOpPUM XUMHUHU; OCO3HAHHOTO BbIOOpAa U TOCTPOCHHE WHIUBUIYyaTbHOU
00pa3oBaTeNbHON TPACKTOPHH;

-popMupoBaHuE IEIIOCTHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, HEOTHEMIIEMOI YacThIO,
KOTOpO1 sSIBJIE€TCS XMMHUUECKAsl KapTHHA MUPA;

-OBJIaJICHHE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOLIUM YpPOBHIO pa3BUTHS HAyKd U
OOIIECTBEHHOH NMPAKTHKH, B TOM YHCJIE U XUMHUECKUM;

-OCBOCHME COLIMAJIbHBIX HOPM, MpaBWJI MOBEACHHUSA, posied U (OpM COLUAIBHON KU3HHU B
COLlMyMe, MPHPOJI€ U YAaCTHOM J>KM3HU HAa OCHOBE OJKOJOIMUECKOW KYyNIbTYphl M O€3011aCHOTO
oOpallieHus C BeIleCTBaMU U MaTepUallaMu;

-(opMupoBaHNEe KOMMYHMKAaTHMBHON KOMIIETEHTHOCTH B OOLIEHHH CO CBEPCTHHKAMH M
B3POCIBIMH B TpoIiecce 00pa3oBaTeNbHOM, OOIECTBEHHO MOJIE3HOH, y4eOHO-MCCIIeTIOBATEIhCKOM,
TBOPYECKOM U IPYTUX BUAOB AESATEIBHOCTH, CBA3aHHBIX C XUMHEH.

2



MertanpeameTHbie pe3yJbTaThl:

-OIpeIeNICHHE I11ee COOCTBEHHOTO OOY4eHHS, TOCTAaHOBKA M (hOPMYIUPOBAHHUE TSI CeOs
HOBBIX 3a7a4;

-IJJAHUPOBAaHUE IyTeH JOCTHKEHMS KEJaeMOro pesyipTara OOydeHHMs XHMHH,  Kak
TEOPETUYECKOI0, TAK U KCIIEPUMEHTAJIBHOTO XapaKTepa;

-COOTHECEHUE CBOUX JIEMCTBUH C MJIaHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBICHUE KOHTPOJIS
CBOEH JIEATETHHOCTH B MPOIIECCE JOCTHXKEHUS pe3ysIbTara, ONpeIeieHNue CIocOO00B eHCTBUNA MpU
BBINOJIHEHUH J1a00PaTOPHBIX W IMPAKTHUYECKUX pabOT B COOTBETCTBUM C IPABUIIAMU TEXHUKHU
0e30I1acHOCTH;

-OnpezieJIeHue UCTOYHUKOB XUMHUYECKOH MH(pOpMaIiy, OJIy4eHUe U aHaIn3 e€, co37aHue
MH(POPMAIIMOHHOTO MPOIYKTA M €r0 IMPe3eHTAINH;

-ACII0JIb30BaHUE OCHOBHBIX MHTEIUICKTYalIbHbIX ONEpaluii: aHaIu3a U CUHTE3a, CPABHEHUS
U CHUCTeMaTH3aluy, 0000IIEeHUS M KOHKPETH3allUHY, BBISABICHHE IPUYUHHO-CIICACTBEHHBIX CBSI3EH U
IIOCTPOEHHE JIOTUYECKOTO PACCYKACHUS U YMO3AK/IIOUeHHs (MHIYKTUBHOIO, IEAYKTUBHOIO U II0
aHaAJIOTMH) Ha MaTepHalle €CTECTBEHHO-HAYYHOI'O COJIEP/KaHUs;

-yMEHHE CO3/1aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKU U CHUMBOJIBI, MOJEIHU U CXEMBI
JUIS pellieHus] y4eOHbIX U [T03HABATENbHbBIX 3a/1a4;

-opMupoBaHHEe M Ppa3BUTHE HKOJOTHMUYECKOTO MBIIUICHUS, YMEHUE NPUMEHSTh €ro B
M03HABATEIBHON, KOMMYHHKAaTHBHOM, COLMAIBHON MPAKTUKE U MPO(eCCHOHAIBHON OpUCHTAITNH,

reHepUpOBaHUE UJIEH U OlpeieIeHue CPeJICTB, HEOOXOAMMBIX JJIS UX pealu3ali.

BbinycKHUK HAyuMTCS:

* XapaKTepHU30BaTh OCHOBHBIE METO/IbI [T03HAHMS: HAOII0I€HUE, U3MEPEHUE, SKCIIEPUMEHT;

* OTHCHIBATh CBOMCTBA TBEPABIX, )KUIKUX, TA3000pa3HbIX BEIIECTB, BBIICISS UX
CYIIECTBEHHbIE IPU3HAKY;

* PaCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMUYECKHUM
JIEMEHT», «IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAIEHTHOCTbY, «XUMHUYECKasl PEAKLIUA»,
HCIO0JIb3YSl 3HAKOBYIO CUCTEMY XUMMH;

* pacKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHHsI MAacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPUH;

* pa3nuyaTh XMMUYECKHE U (PU3HUECKUE SIBICHUS;

* Ha3bIBATh XMMHYECKHUE IEMEHTHI;

* OMpEAETATh COCTaB BEIIECTB M0 UX GopMyliam;

* OIPENIENSTh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COEAMHEHUSIX;

* OIPENENSATh TUIl XMMUUYECKUX PEaKLni;

* Ha3bIBATh IPU3HAKU U YCJIOBUS MIPOTEKAHNS XUMHUUECKUX PEaKIIMiA;

* BBISIBIIATH IPU3HAKH, CBUIETENBCTBYIOIUE O IPOTEKAHUN XUMHUUYECKOM peakluu Ipu
BBITIOJTHEHUHM XUMUYECKOT'0 OTIbITa;

* COCTaBJIATH (hOPMYJIbl OMHAPHBIX COECAMHEHUI];

* COCTaBJIATh YPaBHEHUS XUMHUECKHUX PEAKIIHIA;

* coOr0/1aTh NpaBuiia 6€30MacHOM paboThI IPH MPOBEIEHUH OIBITOB;

* 110J1b30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM U NTOCYIOM;

* BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYIJIIPHYIO U MOJIIPHYIO MACChI BEILIECTB;

* BBIYHCIISATH MAaCCOBYIO JIOJII0 XMMHUECKOTO 3JIEMEHTa 10 (GopMyJie COeTUHEHMS;

* BBIYUCIIATH KOJIMYECTBO, 00BEM MIIM Maccy BELIECTBA MO KOJIMYECTBY, 00BEMY, Macce
peareHToB WM IPOAYKTOB pPEaKIINH;

* XapaKkTepu30BaTh (pU3nUecKre 1 XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOPOJ1a;

* [10JIy4aTh, COOMPATh KUCIOPO U BOJOPOJI;

* pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPO/;

* pacKpbIBaTh CMBICI 3aKOHA ABOrajpo;

* PacCKpbIBaTh CMBICI MOHATUN «TEIIOBOM 3PPEKT peaknmn», «MOJSPHBIA 00BEMY;

* XapaKkTepu3oBaTh (pU3nUecKre U XUMHUYECKUE CBOICTBA BOJIBI;

* PacCKpBIBAaTh CMBICI IIOHATHUS «PaCTBOPY;
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* BBIUMCIISITh MAaCCOBYIO JIOJIFO pACTBOPEHHOTO BEUIECTBA B PACTBOPE;

* IPUTOTOBJISITH PACTBOPHI C ONPEICTEHHOW MacCOBOM JI0JIEN paCTBOPEHHOTO BEIIIECTBA;

¢ Ha3bIBATb COCAMHCHUA N3YUCHHBIX KJIACCOB HCOPTAHNYCCKUX BCIICCTB,

* XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KHCIIOT, OCHOBAHHUM, COJIEH;

* ONpENeNATh NPUHAAIEKHOCTh BEIIECTB K OMPECIIEHHOMY KIIacCy COeTMHEHUM;

* COCTaBJIATH (DOPMYITBI HEOPTAHUYECKUX COSMHEHNN N3YUYECHHBIX KIIACCOB;

* IPOBOJIUTH OIIBITHI, MOATBEPHKAAIOIINE XUMUUECKHE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;

* pacrmo3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KUCIOT U LIEJIOUEH MO0 U3MEHEHHUIO OKPACKU
WH]IMKATOPAa;

* XapaKTepru30BaTh B3aMMOCBS3b MEXKIY KJIaCCaMH HEOPraHUYECKUX COEIMHEHU;

* packpbiBath cmbica [lepuoanueckoro 3akona .M. Menaeneesa;

* 00BSICHATH (PU3MUECKUI CMBICT aTOMHOTO (ITOPSAIKOBOT0) HOMEPA XUMHUYECKOTO
3JIEMEHTa, HOMEPOB I'PYIIIbI U Ilepuoza B nepuogudeckoit cucreme .M. Menneneesa;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npeaciiax MajblX MEPHUOAOB U I'NTABHBIX IMOATPYIIIL;

* XapaKTeprU30BaTh XUMHUECKUE dJIEMEHTHI (OT BOJOPOA 10 KAJbIIHs) HA OCHOBE HX
0JIOXKEeHU B neproauueckoit cucreme .M. MenneneeBa 1 0cOOEHHOCTEN CTPOEHUS X aTOMOB;

* COCTABJIATH CXEMbI CTPOCHHS aTOMOB MEPBbIX 20 AIEMEHTOB NMEPHUOTUIECKON CUCTEMBI
.. MeHnneneena;

* PaCKpBIBATh CMBICI IOHATUN: «XUMHUYECKAs CBS3bY, «IJIEKTPOOTPUIIATEILHOCTDY;

¢ XapaKTCPpHU30BaATh 3aBUCUMOCTDb (1)I/I3I/I‘~I€CKI/IX CBOIICTB BCIIIECCTB OT THUIIA KpHCTaJIJII/I‘ICCKOﬁ
pelIeTKH;

® OIIpCACIATh BUJ XUMHYECKOH CBA3H B HCOPTaHUYCCKUX COCAMHCHHUAX

* 1300pa’kaTh CXEMbI CTPOCHHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUJAMU
XUMHYECKHUX CBSI3EH;

* PACKpBIBATh CMBICI MIOHATUN «HOHY, «KATHOHY», AHHOHY, «3JICKTPOJIUTHI»,
CHEDJIEKTPOJIUTBI», «IJIEKTPOIUTUYECKAS TUCCOIUAIIUSY, KOKUCIUTEIbY, «CTENIEHb OKUCIICHUS
«BOCCTAHOBHTEIIbY, «OKHCIIEHUE), «BOCCTAHOBIICHUEY;

* OTIPECINISATh CTETICHb OKUCIICHHS aTOMa dJIEMEHTA B COSIMHEHUH;

* PacKpbIBAaTh CMBICI TEOPUU AIEKTPOIUTUUECKOMN TUCCOLMALINY;

* COCTaBJIATh YPABHEHUS JICKTPOJUTHUECKON TUCCOLMAMU KUCIIOT, IET0Y€EH, COJIEH;

* OOBSICHSITH CYIIHOCTb MPOIIECCa NEKTPOTUTHUECKON AUCCOIUAIINH U PEAKIIN HOHHOTO
oOMeHa;

* COCTaBJIATH IMOJIHBIE U COKPAIllEHHBIE HOHHBIC YPAaBHEHUS peakiuu 0OMeHa;

* OIPENIENSTh BO3MOXHOCTh IPOTEKAHUS PEAKIIM HOHHOTO 0OMEHa;

* IPOBOJUTH PEAKIIMH, TOJATBEPKAAIOIINE KAYECTBEHHBI COCTaB PA3JIMYHbBIX BEIIECTB;

* OTIPECIISATh OKUCIUTENb U BOCCTAHOBUTEID;

* COCTaBJISATh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI;

¢* Ha3bIBaTh @aKTopm, BJIMAIOIKUE Ha CKOPOCTH XUMHUYECKOU PCaKInu;

* KJIacCU(UIIUPOBATH XUMHUECKHUE PEAKITUH 110 PA3TUYHBIM PU3HAKAM;

® XapaKTEPpHU30BaTh B3aUMOCBA3b MCXKY COCTAaBOM, CTPOCHHUEM U CBOMiCTBaMU HEMCTAJIJIOB,

* POBOJIUTH OIIBITHI IO TTONYYEHUIO, COOMPAHUIO U U3YYCHHUIO XUMUYECKIX CBOMCTB
ra3000pa3HBIX BEMIECTB: YTIEKUCIOTO Ta3a, aMMHaKa;

* pacmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEUIECTBA: YIIIEKUCIBINA a3 1 aMMHAK;

® XapaKTEPpHU30BaTh B3aAUMOCBA3b MCXKY COCTAaBOM, CTPOCHHUEM U CBOIiCTBaAMU MCTAJIJIOB,

* Ha3bIBaTh OPTaHMYECKHE BEIIECTBA M0 MX (hopMylie: MeTaH, 3TaH, STUJICH, METaHO,
ATaHOJI, TJIMIIEPUH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHAsI KMCJIOTa, CTEAPUHOBASI KUCJIOTA, OJICMHOBASI
KHCJIOTA, TII0KO03a;

* OLICHMBATh BIUSHUE XMMUYECKOTO 3arpsI3HEHMS OKPYKAIOLIEH Cpellbl HA OPraHUu3M
YEJIOBEKa;

* TPaMOTHO 00paIIaThCs C BEIIECTBAMU B TOBCETHEBHOMN KH3HU
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* OTIPEAETATh BO3MOXKHOCTh MPOTEKAHUS PEaKIMii HEKOTOPBIX MpeACTaBUTENCH
OpPraHMYECKUX BEIIECTB C KUCIOPOJOM, BOJOPOAOM, METAJUIAMH, OCHOBAHUSIMH, TaJIOTEHAMH.

BuvinyckHuk nonyuum 603M00CHOCHb HAYYUMbCA:

* 8b108U2AMD U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl 0 XUMUUECKUX C8OLICTNBAX
geuyecms Ha OCHOBe UX COCMABA U CIMPOEHUL, UX CHOCODHOCMU 6CMYNAMb 8 XUMUYECKUe PeaKyul,
0 Xapakmepe u npoOYKmMax paziuidHblxX XUMUYECKUX PeaKyutl;

* Xapakxmepuzo8ams eewecmsa no cocmasgy, CmpoeHuio 1 C6OUCM8eam, YCmaHaeIueanms
NPUYUHHO-CIIEOCMBEHHbIE C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCTNUKAMU 8eUieCmBd;

* COCMAaBAMb MONEKYIAPHBIE U NOTHbLE UOHHbIE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM
VPABHEeHUAM,

* IPOCHO3UPOBAMb CNOCOOHOCMb 8eUjecmBa NPOABIAMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBIE CEOLICIEA C YUEMOM CmeneHell OKUCTIeHUs. INeMEHMO08, 8X00AUUX 8 €20
cocmas;

* COCMassAms ypasHeHUs peakyuti, COomeemcmayouux nociedo8ameibHOCmu
npespaujenuli HeOp2aHU4ecKux 6ewecmes pasiuiHblX Kiaccos;

* 8b108U2AMD U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl 0 Pe3yIbmamax 8030eUcmaus.
PA3IUYHBIX PAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,;

* UCNONIBL308AMb NPUOOPEMeEHHble 3HANHUSA 015 IKOJIO2UUECKU SPAMOMHO20 NOBEOEHUs 8
OKpydfcaroueli cpeoe;

* UCNONIBL308AMb NPUOOPEMeHHbIe KNH0Uesble KOMNemeHyUulu npu blNOJIHEHUU NPOEKMO8 U
VUeOHO-UCCNe008aMENbCKUX 3a0at NO U3VHEHUIO C8OUCME, CNOCOD08 NOTYYeHUA U PACNO3HABAHUSL
sewecma;

* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECTNBAX U XUMUUECKUX NPOYECCcax,

* KPUMU4eCKU OMHOCUMbCSA K NCeBOOHAYUHOU UHGOpMayuu, HedobpOCo8eCmMHOl peKiame &
cpeocmeax Maccosol uHgopmayuu;

* 0CO3HABAMb 3HAYEHUe MeOPeMUYECKUX 3HAHUL NO XUMUU O NPAKMUYECKOU
0esmenbHOCMU Yeno8eKd,

* co30a8amv MOOenU U cxemvl O0Jisl peuleHuss Y4eOHbIX U NOZHABAMENbHBIX 3A0ay, NOHUMAMD
He0OX00UMOCmb COOII00eHUsI NPEONUCAHULL, NPeONa2aeMblX 8 UHCMPYKYUSX NO UCNOIb30BAHUIO
JleKapcma, cpeocms ObIMoGoU XuMUy U Op.

Conep:xxanue yueOHOro npeamera
8 kiace
Tema 1.HauanbHble MOHATHUS U 3aKOHBI XUMHUHM (21 gac)

Tena u BemectBa. CBoiicTBa BellecTB. OTaJOHHBIE (U3UYECKHUE CBOICTBAa BEIIECTB.
Marepuansl 1 MaTepuaioBeieHHe. Poib XuMuM B )KH3HH COBpeMeHHOro obmiectBa. OTHOIIEHHE
oOIiecTBa K XUMHUU: XeMOGUIHs 1 xemMohoous.

Mertoast wusyuenus xumuu. HaOmomenue. Oxcnepument. MonenupoBanue. Mojenun
MaTepuaIbHble U 3HAKOBbIE UM CUMBOJIbHBIE.

I'azer. JKumaxoctu. TBEpable BemecTBa. B3aummHbBIE mepexoabl MEXIy arperaTHbIMHU
COCTOSIHUSIMHM BEIIECTBA: BO3TOHKA (cyOiMMarus) U JecyOoiaumanus, KOHACHCAUs U HCIapeHue,
KPUCTAJUTU3AIS U TUTaBJICHHUE.

dusnueckue sBaeHUd. UncThle BellecTBa U cMecH. | OMOTeHHbIE M T€TepOreHHbIE CMECH.
Cmecu razoob0pasnble, xkuakue u TBEpAbIe. CrocoObl pa3feneHusi cMeceil: NeperoHka, Hid

TUCTWUISAIMS,  OTCTauBaHue,  (UIbTpOBaHME,  KpPUCTAIM3AlMsg WO  BBIIApUBaHUE.
Xpomarorpadus. IlpuMenenne 3TUX cocob60B B 1aOOPaTOPHON MpPaKTHKE, Ha MPOU3BOJICTBE U B
ObITY.

XUMUYECKUE DIIEMEHThl. ATOMBI W MOJIEKYJbl. IIpocThie W CIIOXKHBIE BELIECTBA.
Annorponus Ha npumepe Kuciopoaa. OCHOBHbIE MOJOKEHHUSI aTOMHO - MOJIEKYJIIPHOTO Y4YEHHUSI.
Honbl. BenecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI.

3Haku (CHMBOJIBI) XHMHYECKHMX dJeMeHTOB. MHdopmaius, KOTOpPyH0 HECYyT 3HaKH
XUMUYECKUX DJIEMEHTOB. OTHMOJIOTHS Ha3BaHMM HEKOTOPBIX XHMHYECKHUX DJIEMEHTOB.
[lepuoanueckast Tabnuma xumudeckux snemMeHToB J[. M. MeHpeneeBa: KOPOTKONEPUOIHBIA H



JUTMHHOTICPUOIHBIN BapuaHThl. [leproas! u rpynmel. ['1aBHas u moOoYHas MOATPYIIEI, WId A- U
B-rpynmel. OTHOCHTENBHAS aTOMHas Macca.

Xumuyeckue ¢opmynsl. UHaexkcel u kodhuimeHTsl. OTHOCUTENbHAS MOJEKYISIpHas
Macca. MaccoBas 10y1si XMMHUYECKOTO 3JIeMEeHTa B coequHeHuH. MHdopmaius, KOTOpyHO HECyT
XUMUYECKHE (POPMYIIBIL.

BanentHocts. CrpykTypHbie GOpMyNbl. XUMHUYECKHE JJIEMEHThl C TIOCTOSHHON U
MEPEeMEHHON BaJICHTHOCTHIO. BBIBOA (OPMYNIBI COSIMHEHHUS TO BalleHTHOCTU. OrmpenencHue
BAJICHTHOCTH XMMHYECKOTO »d3JieMeHTa 1o (opmyne BemectBa. CocTaBieHHE Ha3BaHHMA
COCIMHEHUH, COCTOSIINX U3 JIBYX XMMHYECKUX JIEMEHTOB, 110 BAJICHTHOCTU. 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB.

XuMHUYECKUEe peakuu. PeareHTel U NpoayKThl peakuuu. [Ipu3Haku XUMUYECKUX pEeaKLUi.
VYenoBuss MX NOpOTEKaHWsT W INpeKpameHusa. Peakuuu ropeHus. OK30TE€pMUYECKHE U
SHJIOTEPMUYECKUE PEAKIUU.

3aKOH COXpaHEHMsI Macchl BEHIECTB. XUMHUECKUE ypaBHEHUsA. COCTABICHUE XUMUYECKUX
ypaBHeHui. THpopMaIus, KOTOpYIO HECET XUMHUYECKOE ypaBHEHUE.

Krnaccudukanus XuMHUeCKUX peakiMii 0 COCTaBy U YUCITY PEareéHTOB U MPOIYKTOB. THIIBI
XUMHUYECKUX peakiuil. Peakuiuu coenuHeHus, pa3ioKeHus, 3aMelieHuss 1 oomena. Karaiuzatopsr
U KaTaJus.

Tunel pacueTHbIX 3a7a4: BBIUUCICHUS MO0 XUMUYECKUM YPaBHEHHSIM KOJHWYECTBA, 00beMa,
MAaccChl BEUIECTBA 110 KOJIMYECTBY, 00BEMY, MAaCCe PEareHTOB WU MPOAYKTOB PEAKIIHH.
JlemoHCTpanuu

* Kosuteknys MatepualioB U U31€IUN U3 HUX.

* Mojenu, ucnojb3yeMble Ha ypokax (PU3HMKH, OMOJIOTUH U reorpaduu.

* O0bEMHBIE U IAPOCTEPIKHEBBIE MOIEIN HEKOTOPBIX XUMUYECKUX BEIECTB.

* Mozenu KpUCTaJUIMYECKUX PELIETOK.

* Cobupanue npudopa A MOIy4YeHUs ra3a v IpoBepKa ero Ha FrepMEeTUYHOCTb.

* Bo3ronka cyxoro jibja, ioaa uin HagTaauHa.

* ArperaTHbl€ COCTOSIHUSI BOJBI.

* Pa3nenenue 1ByX HECMEIIMBAIOIIMUXCS )KUJIKOCTEH ¢ TOMOIIBIO AETUTEIbHON BOPOHKH.
* luctumisitop u ero padora.

* YcraHoBKa i1 puiabTpoBaHus U €€ paboTa.

* YcraHOBKa JUIsl BEITApUBaHUA U €€ pabora.

* Kosutekust ObITOBBIX TPUOOPOB AJist GUIBTPOBAHUS BO3/1YXa.

* Pa3nenenue kpacsiiero BemecTsa (paoMacTepa ¢ IOMOIIbI0 OyMakKHON XpoMarorpagpuu.
* Mojenu ajuloTpONHbIX MOAU(PUKALMN YIIIepoia U Cephl.

* [Tonryuenue o30Ha.

* [Toprpers 1. 4. Bepuennyca u JI. . Menneneesa.

* KopoTkoneproHbIlii U JUIMHHONIEpUOAHBIA BapuaHThl [lepmoandeckoit cucremsr [l U.
Menpeneesa

* KoHcTpynpoBaHue mapoCcTepKHEBBIX MOJIETIEH MOJIEKYJI.

* Anmnapar Kunmna.

* Paznoxxenne OuxpoMara aMMOHUS.

* ['openHue cepbl 1 MArHUEBOM JIEHTHI.

* [Toprpets M. B. JlIomonocoBau A. JI. JlaByasse.

* OnbITHI, WUTKOCTPUPYIOLIME 3aKOH COXPAaHEHUS MacChl BEIIECTB.

* ['opeHne oc@popa ACTBOPCHUE TIPOAYKTA TOpPCHHUA B BOAC U HCCICJOBAHUC
2
IMOJIYYCHHOI'O pacTBOpa JAKMYCOM .

* B3auMoIeicTBHE COISIHON KHUCIIOTHI C IIMHKOM.

* [Tonyuenue ruapokcuna meau(Il) u ero paznoxeHue mpu HarpeBaHUM.
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JlaGopaTopHBIE OTIBITHI

* O3HaKOMJICHHE C KOJUICKITUEH J1ab0paTOpHOM MOCYIbI.

* [IpoBepka mpubopa I MOTYyYSHUS Ta30B HA TEPMETHYHOCTb.

* O3HaKOMIICHHE C MHUHEpaJlaMH, 00pa3yIOIIMMHU TPaHHUT.

* [IpuroroBiieHHE TE€TEPOr€HHON CMECH TIOPOIIKOB CEPHI U JKeJe3a U UX pa3/ielieHue.

* B3aumMoieficTBre pacTBOPOB XJIOPUIOB U HOIUJIOB KaJHsl C paCTBOPOMHHUTpATa cepedpa.
* [Tonyuenue ruapokcuaa meau(ll) u ero B3aumoeiicTBue C CEpHON KHCIOTOM.

* BzaumopeiicTBre pacTBOPA COABI C KMCIOTOM.

* [IpoBepka 3aKOHAa COXpaHEHHUS MACCHI BEILECTB Ha IPUMEpPE B3aUMOICHCTBUSA ILEIOYH U
KHCJIIOTBI.

* [IpoBepka 3aK0Ha COXpPAaHEHHMSI MACChl BEIIECTB HA MPUMEPE B3aUMOJCHUCTBUS IIEIOYU U
comu xenesa (11I).

* Paznoxenue nepokcua BoJOpoia ¢ MOMOIIbio okcuaa mapraana (IV).

* 3aMeIIeHue KeIe30M MEJIM B METHOM KYIIOPOCE.
[IpakTuueckue paboTs
1. 3HaKOMCTBO C J1abopaTopHbIM oOopyaoBaHueM. [IpaBuia TEXHMKH O€30MACHOCTH IIPH
pabote B kabuHeTe xumMun. HekoTopsie BUIBI padoT.
2. AHanu3 I0YBEI
Tema 2. Baxuneiimime mnpeacTaBUTENd HeopraHuyeckux BemlecTB. KosuvecTBeHHbIE
oTHolleHusi B xumMuu (18 yacon)
CocraB Bo3ayxa. [lonsaTue 006 0ObEMHOI /0JIE KOMITOHEHTA MPUPOIHON Ta30BOM cMecH
— Bo3ayxa. Pacu€r 00bEMa KOMITOHEHTA T'a30BOI CMECH I10 €ro 00bEMHOM J10JIe U HA00OPOT.
Kucnopon. O3zon. Ilomyuenue kucinopoma. CoOwpaHwe W pacrno3HaBaHHE KHCIOPOJA.
XUMHUYECKUE CBOMCTBA KHUCIOPOJA: B3aMMOJCHCTBHE ¢ METAJJIaMHM, HEMETaylaMUd U CJIOKHBIMHU
BeniecTBaMmu. [IpumMeHenre kuciaopoia. KpyroBopot Kuciopoga B IpuUpoe.
Oxkcuapl. OOpazoBaHKe Ha3BaHUK OKCHAOB 10 uX dopmynam. CocraBiieHHe (HOPMYJ OKCHIOB
10 UX Ha3BaHWAM. [IpencraBuTenu OKCHIOB: BOJA U YIIEKUCIHIbIN ra3, HeraméHas u3BecTh.
Bonopon B npupone. dusnueckue U XMMHYECKHE CBOMCTBA BOAOPOAA, €r0 IOJy4YEHUE U
MIpUMEHEHUE.

Kucnotsl, ux cocraB u kinaccuduxanus. Maaukaropsl. Tabnuma pacTBOPUMOCTH.
ConsiHast 1 cepHasi KUCIIOTHI, UX CBOMCTBA M IPUMEHECHHE.

Commn, ux coctaB U Ha3BaHus. PactBopumocTs coneil B Boae. lIpencraBurtenu comnei:
XJIOpUJ HaTpusl, KapOoHaT HaTpusl, pocdaT KanbLus.

[Tocrosunass ABoraapo. KomnuudectBo BemectBa. Monbs. Monsipaas wmacca. KpaTHbie
€MHUIIBI U3MEPEHUSI KOJMYECTBA BEIIECTBA — MHIJUIUMOJIb M KWJIOMOJb, MUWJUTUMOJISIPHAS U
KUJIOMOJISIpHAsi MacChl BEIIECTBA.

Pacu€rel ¢ HMCHONIB30BAHMEM TMOHITHUH «KOJIUYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«MOCTOsTHHAsE ABOTaapo».

3akoH ABoraapo. MomsipHblii 00b€M Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS TIIIOTHOCTH
OJ[HOTO Ta3a Mo APYromy.

Kpatnple eguHUIBI HW3MEpPEeHUST — MIUIMMOJSIPDHBIA W KWJIOMOJISIDHBIH  0OBEeMBI
ra3000pa3HbIX BEIIECTB.

Pacu€rel ¢ HMCHONIB30BAHUEM TMOHITHUH «KOJIUYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», «IIOCTOSIHHAS ABOTaIPO».

Pacu€thl ¢ HCHONIB30BaHUEM TMOHSITUH «KOJWYECTBO BEUIECTBA», «MOJIAPHAS Maccay,
«MOJISIPHBIN 00BbEM Ta30BY», «UUCIO ABOTAIPOY.

I'unpocdepa. KpyroBopot Boasl B npupoze. Puznueckue U XMMHUYECKHE CBOWCTBA BOJBI:
B3aMMOJEHCTBHE C OKCUIIAMH.

OcHoBaHus, WX cocTaB. PacTBOpMMOCTh OCHOBaHMI B Boje. M3MeHEHHE OKpacKu
WHIMKATOPOB B IIENO4YHON cpeae. [IpeacraButenu 1mienoyen: TUIPOKCHIABI HATPHUS, Kalus U
KaJIbIHs.



PactBopurens u pactBopéHHOe BemecTBo. PactBopel. PactBopenue. I'maparel. MaccoBas
JTOJISI PACTBOPEHHOTO BEIIIECTBA.

Tunbl pacyeTHBIX 3a/1a4: pacueT MacCOBOM J0JU PACTBOPEHHOI'O BEILIECTBA B PACTBOPE.
JdemoHcTpauuu

* Ormpezenenue coaep:KaHus KUCIOpoa B BO3IyXe.

* [lonyyenue kucIOpOa PA3IOKEHUEM [IEpPMaHTaHaTa Kajausl U IEPOKCHAA BOJIOPO/IaA.

* CoOupaHue METOJI0OM BBHITECHEHHUS BO3/1yXa M BOJIBI.

* Pacno3naBaHue KUCIOpO/IA.

* T'opeHue MarHus, *Kele3a, yris, cepbl U pochopa B KUCIOpOAE.

*  Komnekuus OKCHIOB.

* [lonyuyenue, coOupanue u pacrno3HaBaHUE BOJOPOA.

* Topenue Bogopoa.

* BsaumogeiictBue Bogoposaa ¢ okcuaoM meau(ll).

*  Komnekuust MUHEpaTbHBIX KUCIOT.

* IIpaBuio paz0aBieHMs CEpON KHCIOTHI.

¢  Komiekus conei.

* Tabnuia paCTBOPUMOCTH OCHOBAHHM, KMCJIOT U COJIEH B BOJIC.

* Hekoropsie MeTauIbl, HEMETAJUIBI M COCIMHEHMSI KOJIMYECTBOM BEIIECTBA B 1 MOJIb.

*  Mopaenb MOJISIPHOTO 00BbEMA ra3000pa3HBIX BEIIECTB.
JIaGopaTopHbIe OMBITHI

* IloMmyTHEHME U3BECTKOBOM BOJBI IIPH NIPOIYCKaHUU YIJIEKHACIIOTO Ta3a.
* Tlosy4yeHnue Bomopoaa B3aMMOAEHCTBUEM IMHKA U COJITHOM KUCIIOTHI.
* Pacno3naBaHue KHCIIOT UHAMKATOPAMH.

* l3MeHeHue OKpacKu HHIMKATOPOB B IEIOYHOU CpELeE.

* (O3HakOMJICHHE C IpernapaTaMyd JOMAIHEW WM IIKOJBbHOMW anTeYKu — pPacTBOPAMHU

IIEPOKCUJA BOAOPOIa, CHUPTOBOM HACTOMKH M0O/J1a M HAIIATBIPHOTO CIIUPTA.

[IpakTuueckue paboThI

3. Tomyuenne, cobnpanue U pacro3HaBaHHE KUCIOPO/A.

4. Tlonmyuenue, cobupaHue v pacro3HaBaHHe BOJOPO/IA.

5. IlpuroroBieHue pacTBOPOB COJIEH C UX 3aJaHHOM MAacCOBOM JIOJIEH.
Tema 3. OcHOBHBIE KJIACCHI HeOPTraHUYecKuX coequHeHuii (10 yacon)

O06o01eHre cBeieHnit 00 OKCUIaX, UX KIAaCCU(PUKAIINK, Ha3BaHUSIX U cBOMCTBaX. CIIOCOOBI
MOJIyYEHUS] OKCUJIOB.

OcHoBaHus, uX KiaaccudUKalys, Ha3BaHUS U CBOMCTBA. B3auMopeilcTBHE ¢ KHCIOTaMH,
KHCIIOTHBIMU OKCHJaMU U COJMSIMH. Pa3noxeHne HepacTBOPUMBIX OCHOBaHUU. CrocoOsl
MOJTy4YE€HUSI OCHOBAHUH.

Kucnotel, ux xinaccubpukanuss u HazBaHus. OOIME XUMHUYECKHE CBONCTBA KHCIOT.
B3aumogeiicTBue KHCIOT € MeTaulaMH. OJIEKTPOXUMHUYECKUN PsJl HaMpsSHKEHUW METaJljIoB.
B3auMopeiicTBre KUCIOT C OKCUAaMU METAJLIOB.

B3anMozeicTBre KUCIOT ¢ OCHOBAaHUSAMM — PEaKIUs HeUTpain3auuu. BzanMoaencTere Kucior ¢
consimu. [lomydeHre OECKUCIOPOTHBIX U KUCIOPOACOACPKAIIUX KUCITOT.

Conu, ux knaccudukanys u cBoiicTsa. BzanumoseiicTBue coneli ¢ MmetamiamMu, 0COOEHHOCTH
9TUX peakluil. Bzaumoaencreue coeu ¢ CosmMu.

'enernueckue psanpl MeTasla M HeMeTala. [ 'eHeTHdeckas CBsI3b MEXIy Kiaccamu
HEOPraHUYECKHUX BEIIECTB.

JlaGopaTOpHBIE OTBITHI

* BsaumozaelcTBHUE OKCHUIA KaIbIUA C BOJIOH.
* TlomyTHEHUE U3BECTKOBOW BOJIBI.
* Peakius HeWTpaIU3aLUH.



* Tlonyuenue ruapoxcuaa meau (I1) u ero B3anMoeiicTBUE ¢ KUCIOTOM.
* Paznoxenue ruapokcuaa meau (I1) mpu HarpeBaHuH.

* BzammogeiicTBHE KHUCIOT ¢ METAJUIAMH.

* BzammogeiicTBHE KHUCIOT C COJISIMH.

*  (3HaKOMIICHUE C KOJIJICKIIUCH COICH.

* Bsaumogeiicteue cynbharta meau (I1) ¢ xxenesom.

¢  BsaumopelicTBHe COJIEH C COJISIMH.

* T'eHernyeckas CBA3b HAa MPUMEPE COCTUHEHUM MEIH.
[TpakTudeckue paboThI
6. Pemenue skciepuMEHTAIBHBIX 3a/1a4.
Tema 4. Ilepuoagnueckuii 3axkon u Ilepuoanyeckasi cucreMa XuMH4YecKux jiemenToB J[. WU.
MenpaeneeBa u crpoenue aroma (8 yacon)

EcrecTBeHHBIE CeMECTBA XUMHUYECKHX DJIEMEHTOB: IIECJIOYHBIE M IEJI0YHO3EMEIIbHBIC
METaJUIbl, TaJloreHbl, HHepTHBIE (OnaropoaHbie) ra3bl. AMGOTEpHOCTb. AMDOTEpHBIE OKCHIBI U
rugpokcuibl. KoMruiekcHbie comu.

Otkpertue . . MenneneeBoim [lepuoauyeckoro 3akona u coznanue um [lepuoandeckoit
CHCTEMBI XHUMHUYECKHX SJICMEHTOB.

AToMBI Kak ¢opMa CYIICCTBOBAHHUS XHMHUYCCKHX 3JeMEHTOB. OCHOBHBIC CBEIACHHUS O
CTpOGHHMH aToMOB. JloKa3zaTenbCTBa CIOXKHOCTH cTpoeHHst atomoB. OmbiTel Pesepdopma.
IInanerapHas MOJi€NIb CTPOCHUS aTOMA.

CoctaB aTOMHBIX sSA€p: MOPOTOHbI, HEUTPOoHBI. OTHOCUTEIBHAsI AaTOMHas Macca.
BzaumMocBsI3b TOHITHI «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbLHAS ATOMHAsI Maccay.

Muxkpomup. OnekTpoHbl. CTpPO€HHE SJEKTPOHHBIX YPOBHEM aTOMOB XHMHYECKHX
anemeHTOB NeNe 1-20. TlonsiTie 0 3aBEpIIEHHOM JIEKTPOHHOM YPOBHE.

N3otonbl. dusnydeckuit cmbici cuMBOJUKK Ilepuoandeckort cucteMbl. CoBpeMeHHas
dbopmynmpoBka I[lepuoamaeckoro 3akona. I3MeHEeHUs CBOKCTB 3JIEMEHTOB B IIEPUOIAaX U TPYIIIaX,
Kak (YHKIIHSI CTPOCHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTUKa 3JJIEMEHTAa-METallIa W JJIEMEHTAa-HEMeTaula [0 WX TMOJIOKEHUIO B
Ilepuonuueckoi cucreme xumMuueckux amemeHToB . 1. Menaeneena.

JlemoHCTpanuu

* Paznuunbie GopMbl TAOTHI] TEPHOTUIECKON CHCTEMBI.

* Mogaenuposanue nocrpoenus Ilepuonnueckoit cucremsl /1. M. Menneneena.

* Mogenu aTOMOB XUMHYECKUX DJIEMECHTOB.

* Moaenu aTOMOB 3JIEMEHTOB 1—3-T0 epHO0B
JIaGopaTopHbIE OMBITHI.

* Tlomy4yenue ampOTEPHOTO THAPOKCH/IA U UCCIICIOBAHUE €TI0 CBOMCTB.
Tema 5. XumMuueckas cBsizb. OKMCJIUTEIBbHO -BOCCTAHOBHUTEIbHbIE peakuuu (11 yacos)

HonHas xumudeckas cBsA3b. VMOHBI, 00pa3oBaHHbIE aTOMaMH METANIOB M HEMETAJUIOB.
Cxembl 00pa3oBaHMsSI MOHHOHM CBSA3M Ji1 OWHApHBIX coenuHeHWil. MoHHbIE KpuCTalIMuecKue
peméTky U (QU3MUECKUe CBOMCTBA BELIECTB C 3TUM THUIOM permérok. [loHstne o GopmynbHOM
€IMHULE BELIECTBA.

KoBasieHTHass XuMHuecKas CBs3b. DJIEKTPOHHbIE M CTPYKTypHbIe (hopMyiibl. KoBaneHTHas
HemoysipHast CBsi3b. CXembl 00pa3oBaHUsI KOBAJICHTHOW CBSI3W JUIsi OWHAPHBIX COEAMHEHUH.
MonekyapHbIE U aTOMHBIE KPUCTAUIMYECKUE DPEIIETKH, W CBOMCTBA BELIECTB C ITUM THIIOM
pEUIETOK.

DNeKTpOOTpULATENBHOCT.  Psin  anekTpoorpunarenbHocTd. KoBaneHTHas — mosisspHast
xumuueckas cBs3b. Jumonb. Cxembl 00pa3oBaHMs KOBAJIEHTHOM MOJSPHOM CBS3U JUisl OMHAPHBIX
COCIMHEHUI. MOJEKYJISIpHBIE U aTOMHBIE KPUCTAININYECKUE PELIETKH, CBOMCTBA BEILECTB C 3TUM
TUIIOM PEILIETOK.

Meraunueckass XUMHYECKass CBA3b M METAUIMYECKAas KPUCTA/UIMYECKass pPEIIETKa.
CBoiicTBa BEIIECTB € 3TUM TUIIOM pem€ToK. EnnHas npupoia XUMUYECKUX CBSI3EH.
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Crenenb okucienus. CpaBHEHUE CTENEHU OKUCIEHUs W BajeHTHOCTU. [IpaBuna pacuéra
CTETeHEeN OKUCIICHUS 10 (PopMyIaM XUMUYECKUX COETUHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHrue CTENEeHEeW OKUCICHUS I
3JIEMEHTOB, OOpa3yIOIIUX BEIIECTBA Pa3HBIX KJIaccOB. PeakmoHHOro oOMeHa M OKHCIUTENIbHO-
BOCCTAHOBUTEJbHBIC peakuuu. OKHUCIUTENb U BOCCTAHOBHUTEINb, OKHUCICHUE U BOCCTAHOBJICHHE.
CocraBneHrne ypaBHEHHMI OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOAOM 3JIEKTPOHHOTO
Oananca.

JeMoHcTpauuun

*  Buneo gparments! u cnaiiapl «MoHHAs XUMUYECKast CBSI3b ».

*  KoJsekius BEMECTB ¢ HOHHOW XUMUYECKON CBS3BIO.

* Mojaenu MOHHBIX KPUCTAINIMYECKUX PEIIETOK.

* Buneodparmentsl u cnaiiapl «KoBaneHTHass XUMUYECKas CBS3bY.

*  Kosutekius BeUecTB MOJIEKYJIIPHOTO U aTOMHOTO CTPOCHHUSI.

*  Mojenu MOJIEKYJISIPHBIX U aTOMHBIX KPUCTAIUIMYECKUX PEIIETOK.

* BuneodparmenTsl u cnaiipl «MeTtannindeckas XUMUYECKask CBA3hY.

*  Komnekuus «MeTtajuibl U CILIaBbI».

*  BsauMojeicTBHE IMHKA C CEPOI, CONITHON KUCA0TOH, Xiopuaom meau (11).

* [Topenue maruus.

* BzaumopelicTBHE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JIaGopaTopHbIe OMBITHI

* 3roToBIIEHUE MOJAENH, HILUTFOCTPUPYIOUIEN CBOMCTBA METAINIMYECKOM CBS3U

9 knace
Tema 1. IloBTOpeHne U 00001IeHUE CBeIeHUI M0 Kypcy 8 Kiacca. XuMHYeCKHe peakuuu S5
4acoB
bunapnsie coequaenus. OKcuIpI coneodpasyrolue 1 Heconeoopasyroue. ['uapoKcub:
OCHOBaHUs, aM(oTepHbIe, KUCIOTHI. CpeHre, KHCIIbIe, OCHOBHBIC COJIH.

O06o01IeHne cBeeHU 0 XUMHUECKUX peakiusx. Knaccuduxarms XuMUYecKuX peakiuit
M0 pPa3juYHBIM OCHOBAaHUSIM: COCTaBY M YHCIY pPEarupyronmx u oOpa3yIOIIUXCs BEIIECTB,
TeroBoMy 3G (deKTy, HallPaBICHUIO, H3MEHEHHIO CTETNIEHEH OKHCIEHHUS AJIEMEHTOB, 00Pa3yIOIINUX
pearupyroire BemecTna, pase, uCroib30BaHUIO0 KaTallnu3aTopa.

[lonsiTHe O CKOpPOCTH XUMHUYECKOM peakuuu. DakToppl, BIUAIONIME HA CKOPOCTh
XUMUYECKUX PpEeaKIMil: MpUpOoJia pearupyrolux BeEIIeCTB, WX KOHIICHTpAIus, TEeMIeparypa,
IJI0IIaIb COPUKOCHOBEHU S, HANIMUKE KaTtanu3aTopa. Karamus.

JdemMoHcTpanuu

* O3HaKOMJIEHUE € KOJUIEKIUSMH METAJIJIOB U HEMETAILIOB.

* O3HaKOMJICHHE C KOJUICKITUSIMU OKCHUJIOB, KUCIIOT U COJIEH.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIMK OT IPUPOIbI pEarupyrOIIUuX BEIIECTB.

* 3aBUCUMOCTD CKOPOCTH XUMHUYECKON peakiu OT  KOHIIEHTpAlUH
pearupyromux BeuecTB.

* 3aBHCUMOCTbH CKOPOCTH XUMHYECKOH peakun oT IUIOIIA U
CONIPUKOCHOBEHHUSI PEarupyrolux BeIEeCTB («KUTIAIIUHN CIION»).

* 3aBUCUMOCTD CKOpOCTH XUMHUYECKON peakiuu OT  TeMIepaTypbl

pearupyromux BELIeCTB.
JlabopaTopHbIe ONbITHI

*B3aumoeicTBHE aMMHUaKa C XJIOPOBOIOPOIOM;

*Peakuus HEUTpaIu3aluy;

*Habmronenue TeriaoBoro 3¢ dekra peakiiui HeuTpaau3aluu;

* BzaumoieiicTBre cepHoit KUCIoThl ¢ okcuaoM meau (11);
*Pa3noxeHue mepoKCuaa BOAOPOa C MOMOIIBIO KaTajaa3bl KapTodens;
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*3aBUCHMOCTh CKOPOCTH XMMHMYECKON PEaKLUU OT MPUPOIBlI PEarupyIoUIX BEIIECTB Ha
pUMepe B3aMMOJICHCTBHUS PAacTBOPOB THOCyNb(aTa HaTpus U Xjopuia Oapusi, THOCyNb(haTa
HATPHUs C COJITHOM KUCIIOTOM;

*3aBUCUMOCTh CKOPOCTHM XHMHUYECKOW PEAKIUU OT NPUPOAbl METALIOB MpPHU UX
B3aHMOJICHCTBUM C COJITHOM KHCJIOTOM;

*3aBUCHMOCTh  CKOPOCTH XUMHYECKOM pPEaKIUM OT HPUPOJBl  KHUCIOT IpHU
B3aHMMOJICHCTBUH HUX C KEIC30M;

*3aBHCUMOCTh CKOpPOCTH XHUMHYECKOU pPE€aKun OT TEMIICPATYPHI;
*3aBUCHMOCTD CKOpPOCTH XUMHUYCCKOH pPCaKkiu OT KOHLICHTpAllUuKU»

*3aBUCUMOCTh CKOPOCTHM XUMHYECKOM peakIuu  OT IUIOIIAJd CONPUKOCHOBEHHUS
pearupyrouux BelecTs;

*3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMU OT KaTaanu3aTropa.
Tema 2. Xumudeckue peakuuu B pactsopax 10 yacos

[TonsiTie 00 SIEKTPOJMTHYECCKOW AWCCOLUMAIMH. OJEKTPOIUTHI M  HEIJICKTPOJHUTHI.
Mexanusm nucconmanuu. Crenens aucconuanuu. CHibHbIC U C1a0bIe JIEKTPOITUTHL.

OcHoBubie nostoxkeHust TOJ. Kimaccudukanuss monoB. KuciaoTsl, OCHOBaHUS UM COJIM KakK
MEeKTpoUTHL. VX Kimaccudukamus u quccoryanusi.

OO0mue XUMHUYECKHE CBOWCTBAa KHUCIOT: Peakiiuu woHHOrO oOMeHa. MoJekynspHble H
HMOHHBIC (TTOJIHBIE M COKPAIEHHBIE) YpaBHEHUs. XUMUYECKUM CMBICIT COKpAIICHHBIX YpaBHEHHII.
VYcaoBus mpoTeKaHUs Peakuii HOHHOTO 0OMeHa. Psii akTHBHOCTH METaJLIOB.

OOmme XUMHYECKHE CBOMCTBA INEIOYCH: B3aUMOACHCTBHE C KHCJIOTaMM, OKCHIAMH H
comamu. OOmMUe XWMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUMW: B3aMMOJICHCTBHE C
KHUCJIOTaMU, Pa3JIOAKEHUE MPHU HATPEBAHUH.

I'uaponns, kak OOMEHHOE B3aMMOJICHCTBHE COJIEH C BOJOW. ['MIpOSM3 COJMM CHUIIBHOTO
OCHOBaHHS U CJ1a00¥ KUCTOTHL. ['Maponu3 conu ciaboro OCHOBaHUS W CHUIIbHOM KucioThl. [llkana
pH.

CBolicTBa KHCIIOT, OCHOBaHHH, OKCHIOB U cojieii B ceTe TOJl m OBP.

JdeMoHcTpanum.

* lcnbiTaHue BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOIHOCTb;
* 3aBHCHMOCTb 3JIEKTPOIPOBOAHOCTH YKCYCHOW KHCIOTHI OT KOHIIEHTPALUH;
* JIBW)KEHUE OKPALICHHBIX HOHOB B 3JIEKTPUUECKOM TOKE;

* Omnpenenenre xapakTepa cpelibl B paCTBOPaX COJEH.
JlaGopaTopHbie ONBITHI

* Jluccommanusi caabbIX AIEKTPOIUTOB Ha MPUMEPE YKCYCHOUM KUCIIOTHI;
* N3meHeHue OKpacKu UHJIMKATOPOB B KUCIION CpeJiE;

* Peakmus HeWTpanM3auy pacTBOpa MICIOYH C PA3JIMYHBIMU KUCITIOTaMHU;
* [lomyuenue oxcuna meau (1) u ero B3aumoeiicTBHE ¢ pa3TUIHBIMU KHUCIOTAMU;
* BsaumojelicTBHe CHIBHBIX KHCIOT ¢ okcuaoM meu (11);

* BsaumogeiicTBUE KUCIIOT C METaJNIAMU;

* KayecTBeHHas peakivs Ha KapOOHAT-UOH;

* [lomydyeHue CTyHS KPEMHUEBON KACIOTHI

* KauecTBeHHas peakiys Ha XJIOPHUI- WU CyIb(aT-uOHBI;

* l3meHeHue OKpacKu UHJIMKATOPOB B LICIIOYHOU CPEIE;

* BzaumopeicTBUe HIENOUYEH C YIJIEKUCIIBIM Fa30M;

* KauecTtBeHHas peakiys Ha KATUOH AMMOHHUS;

* [lonmyuenue ruapoxcuna meau (l1) u ero paznoxenue;

* BsaumogeiicTBrue kKapOOHATOB C KUCIOTAMH,

* Tlomyuenue runpokcuma xenesa (111);
e BsaumojeiicTBue xene3a ¢ pactBopoM cynbdara meau (11).
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[TpakTuueckue padotsl 1. CBoIicTBa KHCIOT, OCHOBAaHUH, OKcHU 0B U colieid B cBete TOJ] u OBP.
Tema 3. HeMeTa/uibl M UX coelUHeHHsT (25 yacoB).

OOmast  XapakTepUCTHKa HEMETAJUIOB: IIOJIOKEHHE B  IEPUOAMYECKOH  CcUcTeMe
H.N.MenneneeBa, OCOOEHHOCTHM CTPOCHHME AaTOMOB, 3JEKTPOOTPULATENBHOCTh Kak Mepa
«HEMETAJUNIMYHOCTUY, PSIJl AIEKTPOOTpULaTeNbHOCTH. KpucTananueckoe CTpoeHUE HEMETaJIOB —
IIPOCTHIX BelecTB. Amtorponus. Pusnueckue cBoicTBa HeMeTa1oB. OTHOCUTENIBHOCTD MOHATUN
«METa», KHEMETAILI.

OOmas xapakrepuctuka rajnoreHoB. Crpoenue artomoB. IIpocTbie BemiecTBa, uX
¢usnyeckue U XUMUYEeCKHe cBOMCTBAa. OCHOBHBIC COCAMHEHUS TaJOT€HOB (TAJIOr€HBOJIOPOJBI U
raJIOre€HU/Ibl), UX CBOMCTBA.

KayecTBeHHble peakuuu Ha XJIOpUA-uOHBL. KpaTkue cBenenus o xjiope, opome, hrope u
roze. [IpuMeHeHne rajJoreHoB B HAPOJIHOM XO35HCTBE.

Cepa. Crpoenue aToma, aJIOTPONHs, CBOWCTBA W IPHUMEHEHHE DPOMOWYECKOH Cephbl.
Oxkcubl cepsl (V) u (VI), ux monyuenue, cBoiictBa u npumenenrne. CepoBoOPOIHAS i CEPHUCTAS
kucnoThl. CepHasl KUCIIOTa U €€ COJHM, UX NPUMEHEHHE B HApOAHOM Xxo3siicTBe. KauecTBeHHas
peakiust Ha cysb}ar-1oH.

A3zor. CTpoeHre aToMa U MOJIEKYJIbl, CBOWCTBAa IPOCTOro BellecTBa. AMMHAaK, CTPOEHUE,
CBOHCTBa, MojydyeHue U npumeHeHue. ColnM aMMOHUS, UX CBOMcTBa M mpuMeHeHus. OKCH[bI
azota(ll) u (IV). A3orHas kucnora, ee CBOMCTBA U NpuMeHeHue. HuTparel © HUTPUTHI, ITpodiieMa
UX COJIEp’KaHMS B CENIbCKOXO03AHCTBEHHON NPOAYKIMH. A30THBIE yI0OpEHUS.

®ocdop. CrpoeHue aroma, auIOTPOIHUs, CBOMCTBa Oenmoro W kpacHoro docdopa, Hux
npumenenne. OcHoBHbBIE coequHeHus: okcua Gochopa ( V), oprodochopras kucinota u Gocdarsl.
docdopHbie yroOpeHus.

VYraepon. CrpoeHue aToma, aJOTPOINUS, CBOWCTBA aUIOTPOIHBIX MOJM(UKAIMIM,
npumenenue. Oxkcunast yriuepona (1) u (1V), ux csoiictBa u npumeHenue. KauectBenHas peakuus
Ha yriekucnbiil ras. KapOoHarel: KaJbLUT, cojia, MOTalll, UX 3HAYCHHE B INPHUPOJE U >KU3HU
yenoBeka. KauecTBeHHas peakuus Ha KapOOHAT-HOH.

Heopranuueckue u OpraHMYecKHe BEIIECTBA. YIJIEBOJOPOJbl. OTHUJIEH M AalleTUJIEH.
I'openune yraeBooposoB. KauecTBeHHbIE peakliMi Ha HEMPEAEIbHBIE YTIIEBOAOPOIbI.

OTWIIOBBIA CIUPT MOJyYeHHE, NMpPUMEHEHHe M (u3nonoruyeckoe aeicrsue. Imuepus.
KauecTBeHHast peakuus Ha MHOTOaTOMHBIE CHUPTHL. YKCYCHas KHCJIOTa — IPEACTaBUTENb
KapOOHOBBIX KHCIIOT.

Kpemuuii. Ctpoenne aroma, KpUCTAJUIMUECKUM KPEMHMM, €ro CBOICTBAa U NpPUMEHEHHE.
Oxcun kpemuus (IV), ero nmpuponansle pa3sHOBUAHOCTH. CHIIMKAThl. 3HAue€HUE COETUHEHUN
KPEMHHS B )KMBOM M HE)KUBOU Npupojie. [IonsATHE O CHIIMKaTHOW MPOMBIIIJIEHHOCTH.

Hemerannsl B mpupone. PpaklMOHHAs IEperoHKa BO3JyXa KakK CIOCO0 TMOIy4eHUs
KHCIIOpO/ia, a30Ta, aproua. [lonydyeHue apyrux HeMeTauIioB.

[TosryueHune cepHOI KUCIIOTBI: TEXHOJIOTHSI BCETO Ipoliecca

[Tonydyenne aMMuaka, TEXHOJIOTHSI.

JdemoncTpauus.

* Kosneknus HemeTauioB

* Mozemiy KpUCTaINTNYECKUX PEeIeToK

* ['opeHne HeMETaIJIOB — MPOCTHIX BEIIECTB: cephl, pocdopa, apeBecHOTO
* O6pa31bl TaJIOT€HOB - IPOCTHIX BEIIECTB.

* Bzaumo/1elicTBUE rajlOr€HOB CMETaJlJIaMHU.

* BoiTecHeHue xsiopa OpoMOM WIIM HOJa U3 PACTBOPOB UX COJIEH
* Koynexuus npupoIHBIX COEUHEHNN XJI0pa.

* BzaumoseiicTBuECEPHI C METAJUIAMH.

* ['opeHue cepbl B KUCIOPOaE

* Konmnexkuwus cynbUIHBIX PY/I.

* KauecTBeHHas peakuus Ha CyJIb(pUI-UOH
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* O6eciBeUNBaHUE OKPAILICHHBIX TKAaHEH U IIBETOB CEPHUCTHIM Ta30M.
* B3anMoaelcTBUE KOHLICHTPUPOBAHHOM CEPHOM KUCIIOTHI C MENIBIO.

* OOyriauBaHue OpraHUYECKUX BELIECTB KOHIICHTPHUPOBAHHOM
KUCJIOTOH.

* lnarpamma «CocTaB BO3yXa».

* BugeodparmenTsl u cnaiiabl «IItuusu 6a3apsiy.

* [Tonyuenue, cobupanue u pacro3HaBaHUE aMMHUAKa.

* Paznoxenue 6uxpomara aMMOHHUSI.

* B3anMo1eliCTBHE KOHLIECHTPUPOBAHHOM A30THOM KUCIIOTBI C MEZIBIO.
* ['openue u€pHoro nopoxa.

* PaznoxeHne HUTparTa Kaius ¥ TOpeHre APEBECHOTO YToJIbKa B HEM
* O0pa3ipl IPUPOTHBIX COSTMHEHUH Gocdopa.

* 'openue pocdopana Bo3ayxe 1 B KUCIOPOE.

* [Toryaenue 6emoro gochopa u UCIIBITAHUE €TO CBOWCTB

* Komnekus «O0pa3ibl IpUPOIHBIX COSTUHEHHH yriaepoia»

* [loprper H. JI. 3enuHckoro. [Tornomenue AKTUBUPOBAHHBIM
pacTBOPEHHBIX BELIECTB WJIA ra30B.

* YCTpOKCTBO MPOTHBOTa3a
* Moaenu MOJIeKy1 MeTaHa, 3TaHa, STUICHAa U alleTUIICHA.

CEepHOI

YIIIEM

* BzaumopeiicTBue 3TuIeHa ¢ OpOMHOM BOJIOM M pacTBOPOMIIEpMaHTaHaTa KajHsl.

* O0mmuMe XMMHUYECKHE CBOWCTBA KUCIIOT HA IPUMEPE YKCYCHOM KHCIIOTHI.

* KayecTBeHHas peakliisi HA MHOTOATOMHBIE CITUPTHI.

* Komnexnust «O0pa3iubl NPUPOIHBIX COEIUHEHUN KPEMHHUSI.

* Kosutekuus crekiia, KEpaMHUKH, IEMEHTA U U3/1€TIUI U3 HUX.

* Koymexkuus npoayKiuuy CUIMKAaTHOM TPOMBIIIIIEHHOCTH.

* BuneopparmenTsl u crnaiifipl «IIpon3BoACTBO CTEKIIA U IEMEHTAY.

* Komtexkuus «IIpuponHble coeNMHEHNS HEMETAIITIOBY.

* BuneogparmenTtsiu craiiibl «@pakimoHHas IEPEeroHKa KUIKOT0 BO3TyXa

¢ BI/I,I[CO(I)paF MCHTEI U CIangbl «HOJ’Iy‘IGHHG BOAOpOaA, KHcJIopoaa

raJIOr€HOB JIEKTPOIUTHUECKUM CIIOCOOOM.
* Mozenu annapaToB JUIs IPOU3BOICTBA CEPHOM KUCIIOTHI.
* Mozenb KUISIIETO CIOS.
* Mozaenb KOJIOHHBI CHHTE3a aMMHUaKa.
* BuneopparmenTsiu cnaiipl «I [pon3BoACTBO CEPHOM KUCIOTHD.
* Buneogparments! u cnaiiipl «I Ipou3BoaCcTBO aMMUaKay.

* Komtekuus «ChIpb€ 11 MOJIYYEHUS CEPHON KUCIOTBD.
JlabopaTopHbIe ONbITHI

* Pacrio3HaBaHue raJoreHu -nOHOB.

* KauecTBeHHbIE peaklIUU Ha CyIb(paT-HOHBI.

* KayecTBeHHas peakys Ha KATUOH aMMOHMUSI.

* XMMUYECKHE CBOMCTBA A30THOM KHUCIIOTHI, KAKAJIEKTPOJIUTA.

* KauecTBeHHBIE peakiiuu Ha GocdaT-uoH.

* [TosryueHue v CBOMCTBA YrOJIbHOU KUCIIOTHI.

* KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [IpommyckaHnue yrieKuciaoro ra3a yepe3 pacTBOp CHIMKaTaHATPHSI.
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IIpakTnyeckune padoTel

2. U3y4YEHUE CBOMCTB COJSIHOW KUCIOTHI; 3. M3yueHue cBOMCTB cepHOM KHUCHOTHI; 4. [lonydeHne
aMMMaKa U U3YYEHUE €r0 CBOKCTB; 5 MOJYYEHHUE YTIIEKUCIIOr0 Ia3a U U3y4eHUE €ro CBOMCTB.
Tema 4. MeTtanubl 4 ux coeauHenus (17 yacos).

[Tonoxxenne  MeTalioOB B MEPHOJMYECKOM  CHCTEME  XMMHYECKHUX  BJIEMEHTOB
.. MenneneeBa.MeTaNIMUECKask KPUCTAIUIMYECKAS PEIIETKA U METANIMYECKass XUMUYECKas CBSI3b.
O6mue ¢Qusuveckue cpoiicTBa MeTauioB. CIUIaBbl, MX CBOWCTBA W 3HAYCHHE. XHMHUYECKUE
CBOWCTBA METAJUIOB KaK BOCCTAHOBUTEIECH. DJIECKTPOXUMHUUECKUN psil HANIPSYKEHHUST METAJJIOB U €0
WCIOJIb30BAaHUE JUISI XApaKTePUCTHKH XHUMHYECKUX CBONCTB KOHKPETHBIX MeTaiuioB. CrocoObl
norydeHust MetauioB. Kopposust MeTamioB 1 criocoObl 00pbObI ¢ HEH.

OO01mast xapakTepUCTHKA IIEJIOYHBIX MEeTaUI0B. MeTaiisl B mpupojae. O0mue crocodbl ux
nonydeHusi. Ctpoenue ux atomoB. [llenounbie MeTaIbl — IPOCTHIC BENIECTBA, UX (U3HUYECKUE U
XMMHYECKHE CBOMCTBA. BakHeWIIME COCIMHEHUS METAJUIOB — OKCH/bI, THAPOKCUIBI M COJIH
(xymopu b1, KapOOHATHI, CyJIb(AThI, HUITPATHI), ©X CBOMCTBA U IPUMEHEHUE B HAPOJHOM XO35HCTBE.
Kanwuiinbie ynoOpenusi.

OO6miast xapakTepUCTHKaA AJIEeMEHTOB TyaBHOW moarpynnsl |l rpynmer. CTpoeHne atomoB.
[IenoyHO3eMeNbHBIE METAUIBI — MPOCTHIC BEIIECTBA, UX XUMHUYCCKUE M (PU3NUYCCKUE CBOMCTBA.
Baxnerinie coeauMHEHUs] IIEIOYHO3EMENbHBIX METAUIOB - OKCHJbI, THUJIPOKCUABI M COJIH
(xmopusl, KapOOHATHI, CyNb(aThl, HUTPATH U PochaThl), UX CBOWCTBA U MIPUMEHEHHE B HAPOIHOM
XO3SUCTBE.

Amtomunuii. CtpoeHue atoma, (U3MYECKUE U XMMHYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
CoenuHeHus aTIOMUHUS — OKCHUJl M THAPOKCHI, X aM(pOTEpHBIH Xapaktep. Baxkneimme conm
amoMuHus. [IpumMeHeHns antoMUHUA U €10 COEAMHEHHUI.

Kenezo. CtpoeHue aroma, (GU3HUECKHME M XMMHYECKHE CBOWCTBA IPOCTOrO BEIIECTBA.
I'eneTnueckue psaasl Fe? u Fe*" . xauecTBeHHbBIC peakiuu Ha Fe?" u Fe*. Baxueiimme comn
JKeneza. 3HAUCHHME JKelie3a, €ro COCAMHEHMM M CIUIABOB a MPUPOJE M HAPOJHOM XO3SIMCTBE.
Kopposust xumudeckas v 3J1eKTpOXUMUUYECKasl. 3aluTa METaNIOB OT KOPPO3UH.

Mertannbsl B mpupojie: B CBOOOJHOM BHJAE U B BHUAe coenuHeHuil. [loHsATHE O MeTammypruu.
Uépnas u uBetHas Metanyprus. [[THpomeTamtyprus, rupoMeTasutyprus, JIeKTPOMETALTYPIusl.
JlomenHnslii pouiecc. [lepepaboTka uyryHa B cTaib. DIEKTPOIU3 PACILIaBOB.
JdemMoHcTpanuu

* BsaumopelicTBue HaTpusl, JIUTUS U KAJIbLUS C BOJOM.

* T'openue HaTpusi, MarHus U ’eje3a B KUCIOPOJE.

* Bcmnbllka TEPMUTHON CMECH.

* BzauMmopelicTBue cMeCH OPOIIKOB CEPBI U JKeJIe3a, IMHKA U CEPBI.

*  BzaumopelicTBHE alIOMUHMS C KUCIOTaMU, IIEIOYaMH U BOJIOM.

*  B3saumogneiicTBue xelie3a U MEIH C XJIOPOM.

* BsaummopeicTerue MeIu ¢ KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTON U a30THOM KUCIOTON

(pa30aBieHHON U KOHIIECHTPUPOBAHHOM).

* Okpacka IIaMeHN COEIMHEHUSIMU 1IETTOUYHBIX METAJIJIOB.

* Okpacka IIaMeHH COSTMHEHUSIMU IIETOYHO3EMENIbHBIX METAIJIOB

* TameHwne U3BECTUBOJIOM.

* Tlomy4yenue kE€CTKON BOJbI B3aUMOJEHCTBUEM YIIIEKUCIIOTO C M3BECTKOBOUM BOIOM.

* YcTpaHeHUE BPEMEHHOM KECTKOCTU KUIISTYEHUEM U TOOABKOW COJIBI.

*  VYcTpaHeHHE MOCTOSTHHOM KECTKOCTH TOOABKOW COJIBI.

*  VOHUTHI ¥ IPUHIIUI UX AEHCTBUS (BUACOGPATMEHT).

*  Komnekuust npupoIHbIX COETMHEHUN ATFOMUHMUS.

*  Buneodparments! u ciaiiabl «OKCHU ATFOMUHUS U €70 MO (DUKAITAI.

* Ilomyuenue am@oTepHOTO THAPOKCH 1A ATFOMUHUS U UCCIIEOBAaHUE €T0 CBOMCTB

*  Komnexknusa «XuMHYECKHE HCTOYHUKH TOKA.

* Boccranosnenue meau u3 okcuna meau(1l) Bogopogom.

«  Buneodparments! u cnaiiasl «[Ipor3BOACTBO UyTyHA U CTATTN.

*  Bugeodparments! u cnaitnsl «M3nenust U3 4yryHa ucTaim.
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*  Buneodparments! u cnaiiasl «I[Ipon3BoaACTBO ATIOMUHUS.
JlabGopaTropHbie ONBITHI
* BsaumogeiicTBue xenesa ¢ pactBopomcynbgaTta meau(Il).
* [lony4yeHue n3BECTKOBOM BOJBI U ONBITHI CHEM.
* [Tonyuenue ruapoxcuos xemnesa (1) u (1)
» KauecTBeHHas peakuys Ha KaTHOHBI XKelle3a
IIpakTnyeckune padoThl

6. ITomydenue sKecTKOH BOJBI M CIIOCOOBI €8 yCTPAaHEHNS.

1. Pelenue sKcrepUMEHTATBHBIX 33124 M0 TeMe «MeTabi».
Tema 5. Xumus u okpyskawmas cpeia 2 yaca

Crpoenue 3emnu: sSApo, MaHTHUS, 3eMHast KOpa, UX XUMHUYECKUi cocTtaB. Jlutocdepa u eé
XUMHUeCcKUi coctaB. MuHepanel. Pynpl. Ocanounble nopofasl. Ilones3Hble unckonaemsle.
XUMHYECKHUH cOCTaBTHAPOCHEPhl. XUMHUUYECKHUI COCTaB aTMOC(EPHI.

WCTOYHMKM  XUMHUYECKOTO  3arpsi3HEHHs  OKpyXkammed  cpeasl.  [moGanbHbie
9KOJIOTUYECKHE MPOOJIEMBbl YEeIOBEUECTBA: MAPHUKOBBIN 3(PPEKT, KUCIOTHBIE T0XKIH, O30HOBbIE
IbIpbl. MeXayHapoJHOE COTPYAHMYECTBO B 00JacTH OXpaHbl OKpYXKAlOUIeH cpelapl OT
XUMHMYECKOT0 3arpA3HEHMS. «3€IEHAS XUMU».

JleMoOHCTpaL U

*BuzaeodparmMenTsiu ciaiiibl «CTpoeHne 3eMITu U €€ XUMUYECKHI COCTaBy.

* Koekuust MUHEPAJIOB U TOPHBIX IIOPOLI.
JlaGopaTopHbIe ONBITHI
N3y4enue rpanura
Tema 6. O6001mIeHUe 3HAHUI MO XUMHUM 32 KYpC OCHOBHO#H mkoJbl. [loaroroska k OI'D (9
4acoB).

CrpoeHue aTomMa B COOTBETCTBHM C IIOJIOKEHUEM DJIEMEHTA B MEPUOJUYECKON CHUCTEME.
Crpoenue BelecTBa. 3aBUCUMOCTb CBOWCTB OOpa30BAHHBIX 3JEMEHTAaMM IPOCTHIX BELIECTB OT
MIOJIOKEHUS B IepuoaMYeckol cucreme. Turmosoruss HeopraHM4ecKuX BellecTB. JleneHue Ha
KJyaccsl ¥ rpynnsl. [Ipeacrasurenu.

IIpu3Haky U ycnoBUs NMPOTEKAHNS XUMAUYECKUX peakuidl. TUITOIOTs XUMUYECKUX PEaKIINM
10 Pa3JInYHBIM OCHOBaHMIM. Peakiiun nonnoro oomena. OBP.

XHWMHYECKHE CBOMCTBA IIPOCTBIX BEIIECTB. XAapPaKTEpHbIE XHMHUYECKHE CBOMCTBA
coJIe00pa3yoImnX OKCUAOB, THUJIPOKCUIOB (OCHOBaHUM, KUCIOT U aM(OTEPHBIX T'HIPOKCHUIOB),
COJIEH.

TemaTn4yeckoe NJIaHMpoBaHue

8 kiacc
Ne m/m HaumenoBanwue pa3nenoB u Tem Koi-Bo
JacoB
Tema 1. HauanbHble TOHATHS U 3aKOHBI XMMUH 21
1 [Ipenmer xumun. Ponap XuMuM B KU3HU YEIIOBEKA
1
2 MeTo/1bI H3yUICHHS] XUMUHU 1
3 ArperaTHble COCTOSIHHS BEIIECTB 1
4 ILp Ne 1 «3nakomcTBO ¢ 1abopaTopHbiM obopynoBanueM. [Ipasuna Th npu | 1
paboTe B KaOMHETE XUMUU)
5 dusnyeckue IBICHUSI B XUMUH 1
6 I1.p.Ne 2«AHanu3 nouBs» 1
7 | ATOMHO- MOJIEKYJIIpHOE yueHne. XUMHUYECKHUE AIEMEHTHI 1
8 3HaKU XUMHYECKHUX DJIEMEHTOB. 1
9 3HaKH XMMUYECKHX 3JIEMEHTOB. 1
10 |Ilepuoamueckas Tabnuia xumuueckux saemeHToB J[. .MenneneeBa 1
11-12 | Xumudeckue GopMyItbl 2
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13-14 | BaneHnTHOCTB 2
15 | Xumudeckue peakiuu. 1
16-17 | 3akoH coXpaHEHHs] MAaCChl BEIIECTB. XUMHUECKUE YPABHEHUS 2
18-19 | Tunbl XUMHUYECKHUX PEAKIIHIA 2
20 [ToBTOpenue n 0600meHne Tembl «HavanpbHbIe MOHATHS W 3aKOHBI XUMUH 1
21 | K.p.Ne 1 «HavanbHble MOHATHS U 3aKOHBI XUMHH) 1
TEMA 2 Baxwueiiye npeicTaBUTeNM HEOPraHUYECKUX BEIECTB. 18
KomdecTBeHHBIC OTHOIICHHS B XUMUU
22 Boznayx u ero cocras 1
23 | Kucnopon 1
24 | ILp.Ne3«Ilomyuenue, cobnpanue 1 pacrio3HaBaHUE KUCIOPOIA» 1
25 Oxcunsl 1
26  |Bomopon 1
27 | IL.p.Ned«Ilonyuenue, cobnpanue v pacrio3HaBaHHE BOJIOPOJA 1
28 | Kucnotsl 1
29 | Conu 1
30 KonnuectBo BeniecTBa 1
31 | Pemenue pacyeTHBIX 3a/1a4 1
32  |MouspHblii 00beM ra3000pa3HBIX BEIECTB 1
33-34 |PacuéThl 10 XMMHUYECKHM yPaBHEHUSIM 2
35 Bona. OcHoBaHus 1
36 |PactBopsl. MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA 1
37 I[Lp. Ne 5 «IIpuroroBiieHre pacTBOPOB CoOJiel C MX 3aJaHHOW MaccoBoi | 1
JOJICH
38 | OboOmenne wu cucreMaTw3alust 3HaHUH 10 Teme: «Baxneiimmue | 1
MPEICTaBUTENIN HEOpPraHu4YecKnX BemiecTB. KomnuecTBeHHbIE OTHOIICHUS B
XUMHUH.)»
39 |K.pNe2 no teme: «Baxknele npeacTaBUTEIN HEOPraHUIECKUX BEIIECTB. 1
KonmdecTBeHHBIC OTHOIIICHHSI B XUMUW)
Tewma 3. OcHOBHBIE KJIACCHI HEOPTAaHMYECKHUX COCTUHEHHIM 10
40 Oxkcupl: KiaccuuKanus U CBOWCTBA 1
41 | OcHoBaHMs: KJaccu(UKalus 1 CBOICTBa 1
42-43 | Kucnotel. Kimaccudukarus kucinor. CBOHCTBA KUCIOT 2
44-45 | Knaccuduxanus cosneil. CBolicTBa comneit 2
46 | I'enetnueckas CBs3b MEXKIY KIIaCCAMH HEOPTaHUYECKHIX BEIIECTB 1
47 | ILp. Ne 6 «Pemnienue 3kCiepuMEHTAIbHBIX 3a]1a4» 1
48 | OOoOmienne W cucreMatusanus 3HaHUM 1Mo Teme: «OcHOBHbBIE Kiaccel | 1
HEOPTaHWYECKUX COCAMHCHUIDY
49 | K.p. Ne3 mo teme: «OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COCTUHEHHID) 1
Tema 4. [lepuonnyeckuii 3akoH u [lepruoauueckas cuctema XUMHYECKUX 8
anemenToB JI. . MenzeneeBa u crpoeHue aroma
50 | EcrecTBeHHBIE CeMEHCTBA XUMHUECKUX DJIEMEHTOB. AM(OTEPHOCTH 1
51 Otkpsitue JI. . MengeneesbiM [lepronnueckoro 3akoHa 1
52 | OCHOBHBIE CBEICHUS O CTPOCHHUHU aTOMOB. 1
53 |CrpoeHHE IEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 371eMEHTOB Ne«Nel - 1
20 B Tabmune JI. . Menneneena.
54  |llepuoguyeckuii 3aKOH 1
J. YI. Menneneesa v CTpOCHHUE aTOMa
55 | XapakTepucTHKa XUMHUYECKOTO JIEMEHTa Ha OCHOBAHHUH €T0 TOJIOKECHHS B 1
Ilepuoanueckoii cucreme
56 |3nauenue [lepnoanyeckoro 3akoHa u [leproquaeckoi CHCTeMbl XUMUYeCKuX | 1

anemenToB 1. 1. Menneneepa
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57  |K.p Ned4 o teme «lleproanueckuii 3akoH u [lepuoandeckas cucrema 1
xuMmu4deckux seMeHToB J. M. MenaeneeBa u cTpoeHre aToMa
Tema 5. Xumnueckasi cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 11
58 |Honnas xumuyeckas cBs3b 1
59 |KoBanentHast xummueckas cBsi3b 1
60 |KoBaneHTHas moisipHasi XUMUYECKast CBS3b 1
61 | Mertaimueckast XuMU4ecKasi CBsI3b 1
62 | CreneHb OKUCIICHUS 1
63-65 | OKUCIUTEIBHO- BOCCTAHOBUTEIHHBIC PEAKIIHH 2
65 | IIpomexyTouyHas aTTecTaus 1
66 |OO6oOmenue u cucreMaTuzanus 3Hanui mo remam: «I13 u IICXD» u 1
«Ctpoenue BeniectBa. OBPy»
67 KontponbHas pabora Ne5 1o temaM: « XUMHYECKas CBSA3b, OKUCIIMTEIIBHO- 1
BOCCTAHOBUTEJIbHBIC PEAKITHI)
68 | Pemenne pacueTHBIX 3a1a4 1
Uroro: 68
9 kaacc
Ne i/m HaumenoBanue pa3nenoB u Tem Kon-Bo
9acoB
Tema 1. [ToBTOpenue u 06001IeHNE CBEICHMI 110 KypCy 8§ Kiacca. 5
XHUMUYECKUE PEAKIUU
1 Krnaccudukanys HeOpraHMIeCKUX BEIISCTB U MX HOMCHKJIATYpa 1
2 Krnaccudukanus xuMiudeckux peakiuii o pasiTnyHbIM OCHOBAHUSIM 1
3 Bxonnas auarnoctuyeckas pabora 1
4-5 [TonsTHE O CKOpPOCTH XUMHUYECKOH peakiuu. Karanus 2
Tema 2. XuMuueckue peakiiui B pacTBoOpax 10
6 DNEKTPOIUTUYECKAS AUCCOIUAITHS 1
7 OcHOBHbIE TOJOXKEHUS TEOPUH TEKTponuTHdeckoi qucconuanuu (TI/) 1
8-9 XUMUYECKUE CBOMCTBA KUCIIOT B cBeTe Teopun TOJ] 2
10 XHWMHMYECKUE CBOMCTBA OCHOBAHUIN B CBETE TEOPUH IJIEKTPOIUTUYECKON 1
JUCCOLIUAIINU
11 XHWMHYECKHUE CBOMCTBA COJIEH B CBETE TEOPHUH JICKTPOIUTHIECKOU 1
JUCCOLIMAIINU
12 [TonsiTue o rumponuse coneit 1
13 [TpakTuueckas padora Nel. Pemienue skcriepruMeHTaNbHbBIX 3a/1a4 110 TeMe 1
«DNEKTPOIIMTHYUECKAS TUCCOITUAIIHSDY
14 O60061IeHre U cucTeMaTu3alrs 3HaHU| 110 TeMe « XUMUYECKUE PEeaklliy B 1
pacTBOpax AIEKTPOIUTOBY
15 KonTponbHas padota 1 no Teme «XuMudeckue peakliuy B pacTBOpax 1
AIEKTPOJIUTOBY
Tema 3. HemeTamnsl 1 UX cCOeUHEHUS 25
16 OOm1ast XapaKTepUCTHKA HEMETAJUIOB 1
17 O6mas xapakrepuctuka 31emMeHToB VIIA rpynnsl — rajgoreHos 1
18 CoequHeHus raJIoreHOB 1
19 IIpakTuueckas pabora 2. «M3yueHne CBONCTB COJSTHOM KHCIOTHI) 1
20 OO0mas xapakrepucTruka 31eMeHToB VI A — xanpkorenon. Cepa. 1
21 CepoBoJ1opoJ1 ¥ CyIb(hUABI 1
22 KucnopomHsie coequHEHNs cephl 1
23 ITpakTuyeckas padota 3. «M3yueHue cBONCTB CEpPHOI KMCIOThI» 1
24 OO61ast xapakTepUCTHKa XUMUYECKUX IeMEHTOB VA rpynnsl. A30T 1
25 Ammuak. Conu AMMOHUS. 1
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26 ITpakTuyeckas padota 4. «[lomyuyeHne aMMHuaka u U3y4eHHEe €ro CBOMCTB» 1
27-28 | Kucnopoacoaepskaiiyue COeTMHCHHS a30Ta 2
29 dochop 1 ero coequHEHUS 1
30 OOm1ast xapakrepucTrka 3neMeHToB IV A-rpynnel. Yriepoa 1
31 Kucnopoacoaepkaniiue coeauHEHUs yTiepoia 1
32 [TpakTuueckas pabota 5. «[loydeHne yrieKUCIOro ra3a u u3y4eHue ero 1
CBOMCTB»
33 YrneBoaopos! 1
34 Kucnoponcoaeprkaniue opraHM4ecKue COeTMHECHUS 1
35 Kpemuuii u ero coenuHeHus 1
36 CunmkaTHasi IPOMBIIIIICHHOCTh 1
37 [Tonyuenne HeMeTawIoB 1
38 [Tony4yeHne BaXKHEHIINX XUMHUYECKUX COCAMHEHUI. 1
39 0O0600meHue 110 Teme «HeMeramibl U UX COeIUHEHU 1
40 KonTpomnpnas pabora No2 mo teme «HemeTaisl U X COSTUHEHUS) 1
Tema 4. MeTajUtbl 1 UX COCIUHEHUS 17
41 [Tonoxxenue metansoB B [lepuoaudeckoii cucteme, CTpOCHHE aTOMOB U 1
KPUCTAJIJIOB
42 OO011e XUMHUYECKHE CBOMCTBA METAIIIOB 1
43-44 | OO6mias XxapaKTepUCTHKA IIETOYHBIX METAJIOB 2
45-46 | OOGmas xapaKTeprCTHKa MIEeJI0YHO3EMEIbHBIX METAIIJIOB 2
47 JXKécTtkocTh BOJbI M cIOCOOBI €€ yCTpaHEHUS 1
48 [IpakTuueckas pabota 6. «[lonydeHne »KeCTKOM BOJBI U CIIOCOOBI €& 1
YCTpaHEHUS
49 AJIFOMUHUI U €r0 COEIUHEHUS 1
50-51 | JKenes3o u ero coequHeHUs 2
52 [IpakTuueckas padota 7. «PerieHue 3KkCrepuMEeHTAIBHBIX 33/1a4 110 TEME 1
«MeTramibDy
53 Koppo3us MeTaioB u criocoObI 3alTUTHI OT HEe 1
54-55 | Meramuisl B npupojie. [loHsiTue o Mmetamypruu 2
56 O06001enre 3HaHui o TeMe «MeTauTbIy 1
57 KontposnbHas pabot Ne3 no reme «MeTtaibhy
Tema 5. XuMus ¥ OKpyKarolas cpena 2
58 Xumnyeckass Opranu3zanus IIaHeTsbl 3emiis 1
59 OxpaHa OKpy>Karolei cpeibl 0T XUMHUYECKOTO 3arpsi3HEHHS 1
Tema 6. O60011eHNE 3HAHUH IO XUMHUH 32 KypC OCHOBHOM IITKOJIBI. 9
60-61 | BemecTBa 2
62-63 | XuMudeckue peakiuu 2
64-65 | OcHOBBI HEOPraHUYECKOH XUMHUH 2
66 IToBTOpenue u o6o0meHue no reme. [IoAroToBka K KOHTPOJIBHOM paboTe 1
67 KonTponbnas pabora Ne4 «Torosasi mo Kypcy OCHOBHOW HIKOJIBI» 1
68 AHann3 KOHTPOJIbHOI paboTel. [loBeeHne UTOroB roja. 1

HUroro:

68
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