1. MOACHUTEJIbHAS 3AIINCKA
Hacrosimas pabodast mporpaMmma pa3padoTaHa Ha OCHOBE CIEAYIONUX HOPMATUBHBIX JOKYMEHTOB:

* (enmepanpHbIi rOCyIapCTBEHHBIA 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOTO 00I1Iero odpa3oBanus (mpukas MunoOpaayku PO ot 17 mexabpst 2010 r.
Ne 1897)

* IpUMEpHas MporpaMMa OCHOBHOTO OOILEro oOpa3oBaHMS MO XMUMHHU (TMPOTOKOJN (enepatbHOTO Y4eOHO-METOANYECKOT0 00bETUHEHUS TI0 00IIEMy
obpazoBanmto ot 8 anpeinst 2015 r. Ne 1/15)

» aBropckas nporpamma k muaUE YMK O. C. IN'abpuensina: yuebHo-meroaunaeckoe nocoodue / O. C. 'abpuensia. — M.: JIpoda, 2017.

* OcHoBHas 0oOpa3zoBaresbHas MpOrpaMMa OCHOBHOTO o01ero oopazopanus MbBOY «Uerannunckas COILDy.

Pabouas nporpamma B 8-9 Kkiraccax paccuntana Ha 136 dacoB mpu 2 4aCOBOM HArpy3Ke B HEJIETIO B TCUCHUE KaXI0TO Toa O0YICHHS.

2. [lnanupyemble pe3y/ibTaThbl 0CBOEHUs y4eOHOT0 MpeMeTa, Kypca.

CraHzapT ycTaHaBIMBaeT TPeOOBAHMUS K PE3yIbTaTaM OCBOEHHS 00YJaIOIIMMUCS OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus:

JIMYHOCTHBIE pe3yabTaTbl OCBOCHUA OCHOBHOM O6p330B8TCJ'IBHOfI InporpaMmbl OCHOBHOI'O O6H.[CFO O6p830BaHI/I${ 110 XMMHH

1) BOCIIUTAaHUC pOCCI/II\/’ICKOI\/’I Fpa)KI[aHCKOﬁ HICHTHUYHOCTH: MATPUOTU3MA, YBAKKCHUS K OTC‘ICCTBy, IMpOMIIIOC U HACTOAIICC MHOT'OHAIIMOHAJIBHOI'O HApoda POCCI/II/I;
OCO3HAHHE CBOCH ATHUYCCKOM MPUHAJIC)KHOCTHU, 3HAHUC HCTOPUH, KYJIBTYPbl CBOCI'O HapoJa, CBOCTO Kpasd, OCHOB KYJIBTYPHOI'o HacCJICAud HApOAOB Poccnu u
YCJIOBCYCCTBA; YCBOCHUC TYMAHUCTUUYCCKHX, ACMOKPATUYCCKUX W TPAAULIUMOHHBIX IIEHHOCTEM MHOTIOHAIMOHAJIFHOTO pOCCI/II\/'ICI(OFO O6H_I€CTBa; BOCIIUTAHHUC
YYBCTBA OTBETCTBCHHOCTHU U N0JIr'a ICPEA POHHHOﬁ;

2)(opMUpOBaHHE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarolIMXCsl K CAMOPa3BHTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIMM K O0YYEHHIO M MO3HAHUIO, OCOZHAHHOMY BBIOOPY M MOCTPOCHUIO AajbHEWIIeH MHIUBUAYATbHONW TPAaeKTOpUN 00pa3oBaHUs Ha 0a3e OPMEHTHPOBKH B
Mupe npodeccuil 1 npodhecCUOHATbHBIX MPEANOYTEHUH, C YYETOM YCTOWUYUBBIX [T03HABATEIbHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (JOPMUPOBAHUS YBAKHUTEIHLHOTO
OTHOIICHMUS K TPYAY, pa3BUTHS OIIbITA YUACTUA B COUAJIBHO 3HAYUMOM TPYAC,

3)(I)OpMI/IpOBaHI/IC LHECJIOCTHOI'0O MHUPOBO33PCHUSA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO PA3BUTHUA HAYKHU U O6H.ICCTBCHH01>1 MMPAaKTHUKH, YYHUTBIBAIOLICTO
COMUAJIBHOC, KYJIbTYPHOC, A3BIKOBOC, TYXOBHOC MHOI‘OO6pa3I/Ie COBPCMCHHOT'O MHpPaA;

4)(I)OpMI/IpOBaHI/IC OCO3HAaHHOI'0, YBAKUTCIIBHOI'O U ,Z[O6pO)KCJIaTCJ'IBHOFO OTHOILICHHSA K APYrOMY YCJIOBCKY, €0 MHCHHUIO, MUPOBO33PCHHUIO, KYJIBTYPE, A3BIKY, BEPEC,
Fpa)K)]aHCKOI\/'I MO3UIMH, K UCTOPHHU, KYJIBTYPE, HCHHOCTAM HApPOJ0B Poccun n HapoJa0B MHpa, TOTOBHOCTHU U CIIOCOOHOCTH BECTH Juajior ¢ Ap yruMu JOJbMH U
JOCTUTIaTh B HEM B3aMMOIIOHHMMaHMA,



5)ocBoeHME COLMANbHBIX HOPM, MPAaBWJI IMOBEICHUS, posied M (OPM COLMAIBLHOM JKM3HM B TPYIMIAX U COOOMIECTBAX, BKJIKOYAs B3POCIbIE U COIMATBHBIC
COO0OIIIECTBA; yYacTHE B IIKOJIHHOM CaMOYIPaBJIEHUHU U 00IIECTBEHHOM KU3HHU B MIpeJienax BO3PACTHBIX KOMIIETEHIINI ¢ yUeTOM PErHOHAIbHBIX, STHOKYJIbTYPHBIX,
COLIMAJIbHBIX U SKOHOMHYECKUX 0COOEHHOCTEH;

6)pa3BI/ITI/Ie MOpPaJIbHOT'O CO3HaHWA U KOMIICTCHTHOCTH B PCIICHHUHU MOPAJIbHBIX np06neM Ha OCHOBC JIMYHOCTHOI'O BI>I60pa, (bOpMI/IpOBaHI/IC HPaBCTBCHHBIX YYBCTB
M HPpaBCTBEHHOI'O IMMOBEACHH, OCOSHAHHOI'O U OTBETCTBECHHOI'O OTHOIIICHUSA K COOCTBEHHBIM IIOCTYIIKaM,;

7)popMupoBaHHEe KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHUH U COTPYIHHYECTBE CO CBEPCTHUKAMHU, IETHbMHU CTApUIETO U MIIAJIIETO BO3PAcTa, B3POCIBIMH B
nporecce 00pa3oBaTeNbHOM, O0IIECTBEHHO MOJIE3HOH, yueOHO-UCCIIEeJ0BAaTEIbCKOM, TBOPUECKON U APYTUX BUAOB JIESITEIBHOCTH;

8)(1)0pMI/Ip0BaHI/Ie HECHHOCTHU 310pOBOIro H 0e30macHOro o6pa3a KHU3HH; YCBOCHHUC IIPaBUJI HHIAUBHUAYAJIBHOI'0O W KOJIJICKTHBHOI'O 0e30macHOro IIOBCACHUSA B
qpe3BBI‘iaI>iHBIX CUTyalluAX, YIpOKaAOIMMUX KU3HU U 310POBBIO J'II-OI[Cﬁ, IIpaBUJI IIOBCACHUA Ha TPaHCIIOPTE U HA JOpOrax,

9)dbopmupoBaHHE OCHOB JKOJIOTHYECKON KYIbTYpPbI, COOTBETCTBYIONICH COBPEMEHHOMY YPOBHIO 3KOJOIMYCCKOTO MBIILICHHS, PA3BHUTHUE OIBITA 3KOJIOTHMUYCCKH
OpPUEHTUPOBAHHOU PEQIICKCHBHO-OIICHOYHOMN M MPAKTUICCKON JEATSIILHOCTH B )KU3HEHHBIX CUTYAIUsX;

10) oco3HaHKe 3HAYCHHUS CEMbH B J)KU3HU Y€JI0BEKA U OOIIECTBA, IPUHATHE IICHHOCTH CEMEUHOM KU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOIIICHHE K YWiICHAM CBOCH
CEMbH;

MeTanpeamMeTHblie pe3yabTaTbl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMs M0 XUMUH :

1) YMCHHE CaMOCTOATCIIBHO OIPCACIATh LEJIN CBOCTO 06y‘IeHI/I${, CTaBUTh U q)OpMy.]'II/IpOBaTB JJIA ce0s1 HOBBIE 3aJa4yu B yqe6e M TIO3HABaTeILHOMN JACATCIIBHOCTH,
Pa3sBHUBATb MOTHBBI 1 HHTCPCChI CBOCH IO3HAaBaTCIbHOM JCATCIIbHOCTH,

Z)yMCHI/Ie CaAMOCTOATCIIbHO IUIAHUPOBATH IMYTU JOCTUKCHHUSA ueneﬁ, B TOM YHCJIC aJIbTCPHATHBHBIC, OCO3HAHHO BBI6I/IpaTL HanOoJee 3(1)(I)CKTI/IBHLIC CITOCOOBI
peuicHu-d y‘IC6HLIX M MO3HAaBAaTCJIBHBIX 34144,

3)yMeHHe COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOEH JIEATCILHOCTH B IMpPOIECCE JOCTHKCHUS pPe3y/bTara,
OTpEAENATh CIOCOOBI ACWCTBUN B paMKax MPeIIOKEHHBIX YCIOBUN U TpeOOBaHUU, KOPPEKTHPOBATh CBOM JEHUCTBUS B COOTBETCTBUU C H3MEHSIOLIEICS
CUTYyaLlUEH;

4)yMeHHe OICHUBATh MPABUIILHOCTD BHITOJHEHUS yueOHOM 3a/1aui, COOCTBEHHBIC BO3MOKHOCTH €€ PEIICHNUS;
5)BiajicHre OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, TIPUHATHS PEIICHUH U OCYIIIECTBICHUS 0OCO3HAHHOTO BHIOOpA B YI€OHOH U MO3HABATEIILHOM JCSITETbHOCTH;

6)yMeHue onpenessiTh MOHSATHUS, CO3/1aBaTh 000OIICHHS, YCTAHABIMBATh aHAJIOTHH, KJIacCU(PUITUPOBATh, CAMOCTOSITEIIbHO BHIOMPATh OCHOBAHHS U KPUTCPHUH IS
KJIacCU(PUKAIMK, YCTAaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE PACCYXKICHUE, YMO3AKIIOUCHHE (MHIYKTHBHOE, JCIYKTHUBHOE H TIO
AQHAJIOTUH) U JIeNIaTh BHIBOJIBI,

7)yMeHue co3/1aBaTh, MPUMEHSTh U MPEOOPa30BBIBATH 3HAKU M CHMBOJIBI, MOJICITH M CXEMBI [UTs peIlieHHs yIeOHBIX U MO3HABATEIbHBIX 33/1a4;



8)cMbICIIOBOE UTEHHE,

9)yMeHHEe OpraHM30BBIBATH y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATCIBHOCTh C YYHUTEIEM M CBEPCTHHUKAMHU; paboTaTh WHIMBHUIYAJbHO W B TPYIIIE:
HAXOJUTh O0Ilee pelIeHne U pa3periath KOH(GIMKTH Ha OCHOBE COTJIAaCOBAaHUS MO3UIMI U ydeTa MHTEpECcOB; (OPMYIMPOBATh, ApIYMEHTUPOBATh U OTCTaMBATh
CBOE MHEHHUE;

10)YM6HI/I6 OCO3HAHHO HCIIOJIB30BaTh PEYCBLIC CPEACTBA B COOTBETCTBUU C 33,[[3“16171 KOMMYHHKalIUU JJI BBIPAKCHUSA CBOUX YYBCTB, MBICJICH H HOTpe6HOCTeﬁ;
IIAaHUPOBAHUA U PETYIIIIUN cBoOcH JACATCIIbBHOCTH, BJIaACHUC YCTHOﬁ M THCEMEHHOH P€YbIO, MOHOJIOTHYECKOM KOHTEKCTHOM PEYBIO;

11)bopmupoBaHue U pa3BUTHE KOMIIETCHTHOCTH B 00JIaCTH MCIIOJIb30BaHUS HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHoorui (nanee KT — koMmeTeHIIUN);
pa3BUTHE MOTUBALIMU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOT'O NOJIb30BaHUS CJIOBAPSMU U APYTUMH MIOMCKOBBIMH CUCTEMAMMU;

12)popmupoBaHue u pa3BUTHUE OSKOJOTMYECKOTO MBIIUICHHS, YMEHUE IPHMEHITh €ro B MO3HABATEIbHOW, KOMMYHHKATUBHOHM, COLMAIBHON IPAKTUKE H
npo¢eccuOHaTbLHON OPUEHTALHUH.

IIpenmeTrHble pe3yabTaThl:

1)(1)OpMI/IpOBaHI/Ie MIEPBOHAYAIIBHBIX CHUCTECMATH3UPOBAHHbIX Hpe,I[CTaBJ'IeHI/Iﬁ 0 BCHICCTBAX, HUX IIPCBpPAIICHUAX H IPAKTHYCCKOM IIPUMCHCHHH, OBJIAACHUC
MMOHSATUHHBIM arIrapaToM U1 CMUMBOJUYCCKHUM A3bIKOM XUMMUHU,

2)0CO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOI HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYCCKUX TPEBpPAICHHI HEOPTraHUYECKUX U
OpPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJIGHUH KMBOW U HEKUBOU MPUPOJIbL; YIIIyOJIeHHE IPEICTaBICHUN 0 MaTEpHaIbHOM €IMHCTBE MHUPA;

3)oBJaJIcHUE OCHOBAMH XMMHYECKOW TPAMOTHOCTH: CIOCOOHOCTBIO aHAIM3MPOBaTh WU OOBEKTUBHO OICHUBATh JKU3HCHHBIC CUTYAIIMH, CBS3aHHBIC C XHMHCH,
HaBbIKaMU 0€30MacHOro oOpalleHHs C BELIeCTBaMH, HCIOJb3yEMbIMH B IOBCEJHEBHOM >KU3HM; YMEHHEM aHAJIM3UPOBAaTh M IUIAHUPOBATH 3KOJOTMUYECKH
Oe30macHoe MOBE/IEHUE B LIENIAX COXPAHEHUS 370POBbS M OKPYKAIOLIEH Cpeibl;

4)(1)OpMI/IpOBaHI/IC YMCHI/Iﬁ YCTaHABJIMBATb CBA3KW MCKAY PCAJIbHO Ha6J'IIOI[aCMI)IMI/I XUMHUYCCKUMU SBJIICHUAMH U MPOLECCaAaMU, IMPOHUCXOJAAIINMU B MHUKPOMMUPE,
OOBACHATH IIPHUYHHBI MHOFOO6paSI/I$I BCIICCTB, 3aBUCUMOCTD UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAKIKE 3aBUCHUMOCTb IPUMCHCHH A BEIICCTB OT UX CBOﬁCTB;

5)np1/106peTeHI/Ie OIIbITAa UCITIOJIB30BAHUA PA3JIMYHBIX METOAOB N3YUCHUA BCIICCTB: Ha6J'II-0I[CHI/I$I 3a UX MPCBpAICHUAMU IIPU MPOBCACHUHN HECCIIOKHBIX XUMUYICCKUX
IKCIICPUMCHTOB C UCITIOJIb30BAHUCM na6opaTopHoro O60py,Z[OBaHI/I$I u HpI/I60pOB;

6)(I)OpMI/IpOBaHI/IC HpCI[CTaBJ'ICHI/Iﬁ 0 3HAYECHUH XUMHYECKOM HayKM B PCHICHUU COBPEMCHHLIX 3KOJOTMYCCKUX HpOGJ’ICM, B TOM 4YHCJIC B IMPCAOTBPALICHHUN
TCEXHOICHHBIX M SKOJIOTMYCCKHUX KaTaCTPO(I).

B nponecce nzyyenus yueOHOro npeaMera BbIIIyCKHUK HAYYHMTCS:

-XapaKTCprU30BaTb OCHOBHBLIC MCTOAbI TIO3HAHU A Ha6J'IIO,Z[CHI/IC, N3MCPCHUC, SKCIICPUMCHT,



-OIMCHIBAaTh CBOMCTBA TBEPABIX, XXKUJIKUX, F33006p33HI>IX BCIICCTB, BBIACIAA UX CYIICCTBCHHLIC IIPU3HAKH,

-paCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TMOHSITHHN «aTtomM», «MOJICKYJIa», «XUMHYECKUH OJIEMCHT», <«IIPOCTOC BECIICCTBOY,
«BAJICHTHOCTB», «(XUMHNYCCKAA pCAKLUsA», UCITI0JIb3YA 3HAKOBYIO CUCTEMY XUMHUU;

-pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHsI MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHUH;
-pa3nu4aTh XMMUYECKHE U (pU3NIeCKue SIBICHUS;

-Ha3bIBaTh XUMHNYCCKHUC 3JICMCHTHI,

-OIpEIeIIATh COCTAaB BEIIECTB M0 UX (hopMyIIaMm;

-ONpPEeACTATh BAJICHTHOCTh aTOMa JIEMEHTA B COSAMHEHUSX;

-OTIPENeIIATh TUI XUMUYECKIX PEaKIni;

-Ha3bIBaTh MPU3HAKU H YCIOBHS NPOTEKAHHUS XUMHUECKUX PEaKLni;

-BBISIBIISITH IIPU3HAKY, CBHJICTEIBCTBYIOIINE O MPOTEKAHUU XMMUYECKOW PEaKIMY TPH BHIMOJTHEHUH XUMHUYECKOTO OIBITA;
-COCTaBIISAITH (HOPMYIIBI OMHAPHBIX COCIMHEHHIA;

-COCTaBJIATh YPAaBHCHUA XUMHUYCCKUX peaKHHfI;

-co0Jr01aTh IIpaBuiIa 6€301acHOM pabOThI TPH MPOBEIEHUH OIIBITOB;

-110J1b30BaThCS JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCY/I0M;

-BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB;

-BBIYHCIISITh MAaCCOBYIO JIOJIKO XUMHUUECKOTO JIeMEHTa Mo (hopMyJsie COeTUHEHMS;

-BBIYUCIIATH KOJINYECTBO, 00BEM MIIM Maccy BEILECTBA MO KOJIUYECTBY, 00BbEMY, MACCEe PEareHTOB MJIU NMPOIYKTOB PEaKIiH;
-XapaKTepHU30BaTh PU3MUECKUE U XUMUIECKHAE CBOMCTBA MTPOCTHIX BEIIECTB: KUCIOPO/Ia M BOJOPO/IA;

-[10JTy9aTh, COOMPATh KUCIOPOA U BOAOPOL;

-pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIE BEIIECTBA: KHCIOPOI, BOIOPOT;

-PaCKpbIBATbL CMBICJI 3dKOHA ABOI‘&,Z[pO;

«CJIOXKHO€ BEUICCTBO»,



-pacKpbBIBaTh CMBICI TIOHITHH «TEIJIOBOM 3(PHEKT peakiumy, «MOJSIPHBIH 00BEM;

-XapaKTepru30BaTh (PU3MUECKUE U XUMUIECKUE CBOWCTBA BOJIBI;

-paCKpbIBAaTh CMBICII IIOHATHUS «PACTBOP»;

-BBIYUCIISATh MACCOBYIO JIOJII0 PACTBOPEHHOI'0O BEILIECTBA B PACTBOPE;

-IIPUTOTOBJISITH PACTBOPHI C ONPEICTICHHON MacCOBOM JI0JIEM paCTBOPEHHOTO BEIIECTBA;

-Ha3bIBaTh COCMHEHMS U3YUYEHHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

-XapaKTepru30BaTh GU3MUECKUE M XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB: OKCHJIOB, KHCIIOT, OCHOBAaHUM, COJICH;
-ONPENEIIATh TPUHAJIEAKHOCTD BEMIECTB K ONPEICIICHHOMY KJIacCy COCIMHEHHI;

-COCTaBJISATH (POPMYJIIBI HEOPTAHMUYECKUX COSAMHCHUN N3YICHHBIX KIIACCOB;

-IIPOBOJIUTH OMBITHI, MOJTBEPKIAIOIINE XUMUUECKUE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;
-pacrno3HaBaTh OIBITHBIM ITYTEM PACTBOPHI KUCJIOT U IIET0YEN IO U3BMEHEHUIO OKPACKU MHIUKATOPA;
-XapaKTepru30BaTh B3AMMOCBS3b MEXK]y KJacCaMU HEOPTraHUYECKUX COETHHEHMUII;

-packpbiBath cmbica [lepuoanueckoro 3akona JI.1. Menneneesa;

-00BSACHATh (DU3UYECKUIM CMBICII aTOMHOTO (MOPSIIKOBOTO) HOMEpa XMMHUUYECKOrO 3JIeMEHTa, HOMEPOB TPYIIBI M Tepuoaa B mepuoanyeckor cucreme JI.U.
Menneneena;

-00BSCHATH 3aKOHOMCPHOCTHU U3MCHCHU CTPOCHUSA aTOMOB, CBOICTB 2JIEMEHTOB B npeaciiax MajiblX IMEPrUOAO0B U INIaBHBIX MOATPYIIIL;

-XapaKTepHU30BaTh XUMUYECKUE 3JIEMEHTHI (OT BOJOPO/Aa A0 KajblUs) HA OCHOBE MX IOJIOKEHUs B nepuoanyeckoit cucteme [I.M. MenneneeBa u ocobeHHOCTEMN
CTPOCHUSA UX aTOMOB;,

-COCTaBJIATh CXEMBI CTPOEHHUS aTOMOB NepBhIX 20 anemMeHToB nepuoaudeckoi cucremsl .M. Menneneesa;
-pacKpbIBaTh CMBICI IOHATHN: «(XUMUYECKAs! CBSA3b), «AJIEKTPOOTPHULIATEIBLHOCTDY;
-XapaKTepU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEIIECTB OT TUIA KPUCTAIIMUECKON PELIeTKH;

-OnpeaACIATh BUA XHUMHYECKOM CBS3HU B HCOPTaHNYCCKUX COCAUHCHUAX,



-1300pakaTh CXEMbI CTPOCHHSI MOJIEKYJI BEIIECTB, 00pa30BaHHBIX PAa3HBIMH BHIaMU XUMHUECKUX CBSI3EH;

-paCKpbIBaTb CMBICJI TOHSTHUH «HUOH», «KKAaTHOH», «aHUOH», «QJICKTPOJJUTHD), «HEIJICKTPOIUTHD», BJICKTPOIUTHYCCKAd JUCCOTHUALUAY, KOKHCIHUTCIIb), «CTCIICHb
OKHCIICHUSD» KBOCCTAHOBHTECIIB)), KOKHUCICHHUC), «KBOCCTAHOBJICHHUC)),

-OIPECIISATh CTETICHh OKUCIICHHUS aTOMa JIEMEHTAa B COCTMHCHUH;
-pacKpbIBaTh CMBIC TEOPUH AJIEKTPOTUTHICCKOMN TUCCOIMAIINH;

-COCTaBJISATh YPABHEHUS JICKTPOJUTHUYECKON JTUCCOUUALIMU KUCIIOT, EJI0YEH, COJIEH;

-00BSACHATH CYIIHOCTb MPOIIECCA HIIEKTPOIUTUIECKON NUCCOIMALUU U PEaKLIUi HOHHOTO 0OMEHa;

-COCTABJIATH ITOJIHBIC N COKpaHICHHI)Ie HNOHHBIC ypaBHeHI/Ifl peaKHI/II/I O6MeHa;

-OIPECISATh BO3MOKHOCTh MPOTEKAHUSI PEaKIIMii HOHHOTO OOMEHa;

-IIPOBOIUTH PEAKIIMH, TIOITBEPIKIAIONTNE KAUeCTBEHHBIA COCTaB PA3IMYHBIX BEIICCTB;

-OIPECIISATh OKUCITUTEb U BOCCTAHOBUTEb;

-COCTaBJISITh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

-Ha3bIBAThb (1)aKTOpI)I, BIIMAKOIIINUEC HA CKOpOCTB XHMH‘ICCKOﬁ peaKHI/II/I;

-KJIaCCI/I(l)I/IHI/IPOBaTI) XUMHUYCCKUEC pCaKHI/II/I 10 paSJ'II/ILIHI)IM HpI/ISHaKaM;

-XapaKTepI/ISOBaTB B3aUMOCBA3b MC)KI[y COCTaBOM, CTpOCHI/IeM nu CBOﬁCTBaMH HEMETAJJIOB,

-TIIPOBOJIUTH OIBITHI TIO TOYYEHHUIO, COOMPAHUIO U U3YUCHUIO XUMUYECKIX CBOMCTB ra3000pa3HbIX BEIIECTB: YTIEKUCIOro ra3a, aMMHaKa,
-pacno3HaBaTh OIMBITHBIM ITYTEM ra3000pa3HbIe BEIIECTBA: YIIIEKUCIBINA a3 1 aMMHAK;

-XapaKTeprU30BaTh B3aMMOCBS3b MEXK/ly COCTaBOM, CTPOCHHEM U CBOMCTBAMU METAJIOB;

-Ha3bIBATb OPraHUYCCKUC BCIICCTBA II0 HX q)OpMYJ'ICI MCTaH, 3TaH, J3TUWJICH, MCTAHOJI, 3TAHOJI, TJIMOCPUH, YKCYCHAad KHCIJIOTA, aMHHOYKCYCHasl KHCJIOTa,
CTCApHUHOBAAd KHCJIOTA, OJICKMHOBAA KHUCJIOTA, INTFOK034a,

-OLCHUBATDH BJIUAHNUC XUMHUYCCKOI'O 3arpA3HCHUSA 01<py>1<a10me171 CpCAbl Ha OpraHru3M 4YCJIOBCKA,

-'paMOTHO o6pa1uaTLc;1 C BEIIIECTBAMHU B IIOBCEIHEBHOM JKU3HU



-onpeACIATh BO3MOXKHOCTD IMPOTCKAHUA peaxunﬁ HCKOTOPBIX HpeI[CTaBI/ITCJIefI OpraHn4CcCKuUX BCIICCTB C KHUCJIOPOIOM, BOAOPOAOM, MECTALJIaMHU, OCHOBAaHUAMU,
rajaorcHaMu.

BbInyCKHUK NOJYYUT BO3MOKHOCTH HAYUHTHCSH:

-BBIIBUTATh U MPOBEPSTH 3KCIIEPHUMEHTAILHO TUIOTE3bl 0 XMMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTAaBAa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B
XUMHUYECKHE PEAKLIMM, O XapaKTepe U IPOJYKTaX Pa3INUYHbIX XUMHUECKUX PEaKLIUM;

-XapaKTEpru30BaTh BEIICCTBA II0 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHABJIMBATh IMPUYMHHO-CICACTBCHHBIC CBA3UM MCEXAY MdAHHBIMH XapaKTCPUCTHKaAMHU
BCIIIECTBA,

-COCTAaBJIATH MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPABHCHUS MO COKPAIICHHBIM HOHHBIM YPABHCHUSIM,

-IIPOTHO3HUPOBATH CIIOCOOHOCTH BCHICCTBA ITPOABJIATbL OKHCIUTCIIbHBIC HJIKM BOCCTAHOBUTCIILHBIC CBOMCTBA C YUeTOM CTEIICHEH OKHCIICHHUS QJICMCHTOB, BXOJAIINX B
€ro CoCTraB,

-COCTaBJISITh YPABHEHUS PEAKIUii, COOTBETCTBYIOUINX MOCIEAOBATEIHLHOCTH MPEBPAIICHUN HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
-BBIJIBUTATh U MIPOBEPSATH IKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3YJIbTaTaX BO3JECHCTBUS PA3INYHBIX (PAKTOPOB HA U3MEHEHHUE CKOPOCTH XUMUYECKOW peaKklnu;
-MCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS JJI SKOJIOTUUYECKH IPAMOTHOIO MOBE/ICHUS B OKPYKAIOIIEH cpelie;

-HCII0JIb30BAaThb HpI/IO6peTeHHHe KIIKOYCBLIC KOMIICTCHIIMU IIPU BBIIIOJHCHHU IIPOCKTOB H y‘le6HO'I/ICCJ'IeI[OBaTeJ'ILCKI/IX 3ala4 10 U3Yy4YCHUIO CBOﬁCTB, crmoco0oB
MOJIYYCHH U pACIIO3HABAHUA BCIICCTB,

-00bEKTUBHO OLIEHUBATh HH(OPMAIIHIO O BELIECTBAX U XUMUYECKUX MPOIECcCax;
-KPUTUYECKU OTHOCHUTBHCS K IICEBIOHAYYHOU MH(pOpMallnu, HeT0OPOCOBECTHON peKIaMe B CPe/ICTBaX MacCcoBOM HH(OpMaluy;
-0CO3HaBaTh 3HAYEHHE TEOPETUUECKUX 3HAHUHN MO0 XUMHHU JUISI TPAKTUYECKON JAESITEIbHOCTH YEJIOBEKa;

-C03aBaTb MOJCIN U CXCMbI IJI PCHICHUA y‘Ie6HBIX W IIO3HABATCJIbHBIX 3aJa4, IIOHHMMAaTb HCO6XOI[I/IMOCTL CO6J'II-OI[6HI/I$I HpeI[HHcaHHﬁ, npeaiaracMbix B
HHCTPYKIUAX IO UCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMUU U Ap.

3. Conep:xkaHue y4eOHOT0 mpeaMeTa
BeeaeHune(6u.)

HpenMeT XUMHU. MGTO)II)I IIO3HAaHUs B XUMUU! Ha6n}0)1eH1/1e, OKCIICPUMCHT, MOJACIIMPOBAHUC. W CTOUYHNKN XUMHYECKOM I/IH(i)OpMaIII/II/I, €€ MOJTY4YCHUE, aHAJIN3 U
MpEACTABJICHUC €T0 PE3YJIbTATOB.



IToHsaTHe 0 XUMHUYECKOM 3JIEMEHTE U (bopMax €T0 CYIICCTBOBAHUSA: CBOGOI[HBIX aToOMaXx, MPOCTBIX U CIOXHBIX BCHICCTBAX.
[IpeBpamenus BemecTB. OTIMYNE XUMAYECKUX PEAKIIUNA OT PU3MUECKUX SIBJICHUH. POJb XUMUU B )KU3HH YeloBeKa. XeMopuaus u xemodoous.

Kpatkue cBeieHus: U3 UCTOPUH BO3HUKHOBEHUS U PA3BUTHS XUMHUU. POIIb OTEUECTBEHHBIX YUYCHBIX B CTAHOBJICHUU XMMHYECKON Hayku — paboTsl M. B.
JlomonocoBa, A. M. bytieposa, [I. 1. Menaeneena.

XvMuYecKasi CUMBOJIMKA. 3HAKA XUMHUYECKHX DJIEMEHTOB W TMPOUCXOXJICHHE WX Ha3BaHWU. Xumudeckue ¢opmynbl. MHIEKCH U KO3(PPHUIMCHTHL.
OTtHocuTeNbHBIE aTOMHAs M MOJIeKyJsipHasi Macchl. [IpoBenienne pacyeToB MacCOBOM JAOJIM XUMUYECKOTO JIEMEHTa B BEIIECTBE Ha OCHOBE €r0 ()OPMYJIbI.

Ilepnonnueckas cucrema xumudeckux snemeHToB [[. M. Menpneneesa, ee cTpykTypa: Maible

u OoJibIIMEe TEPUOIBI, TPYNIBl U MOATPYIIIHL.
[Tepuonuyeckas cucremMa Kak ClipaBOYHOE I10COOME 11 IOJTY4YEHUS CBEACHUN O XUMUYECKHUX 3JIEMEHTaX.

JemMoncTpanun. 1. Mojenu pa3mudHbIX TPOCTBIX U CIOKHBIX BemIecTB. 2. KoekIus CTeKIsTHHOW XUMUYecKor mocyasl. 3. Komtekmus MarepuaioB u
W3JeIui U3 HUX Ha OCHOBE anoMunus. 4. BzaumozeiicTBre Mpamopa ¢ KUCIOTOW U TIOMYTHEHHE U3BECTKOBOM B O [T BI .

JlabopaTopubie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPIBIX KPUCTANIMYECKHX BEIIECTB U pacTBOPoB. 2. CpaBHEHUE CKOPOCTH HUCHAPEHUs BOJBI,
0JICKOJIOHA ¥ 3TWJIOBOI'O CIIMPTa ¢ GUIIBTPOBAJILHONW Oymaru.

IpakTuyeckue padorbl. 1. [IpaBuna TeXHWKW O0€30MACHOCTH TpH padoTe B XuMHUECKOM KabOuHere. Ilpmembl oOpaimieHus ¢ J1abopaTOPHBIM
000py/I0BaHUEM U HarpeBaTeIbHBIMU MTPHUOOPAMHU.

TEMA 1. ATOMbBI XUMHNYECKUX 3JIEMEHTOB (104.)

ATOMBI KaK (hopMa CyIIECTBOBAHUS XUMMUYECKHX 3J1eMEHTOB. OCHOBHBIE CBEIEHUS O CTPOEHHM aTOMOB. JloKa3aTenbCTBa CIOKHOCTH CTPOEHHUS aTOMOB.
OmnsiTel Pesepdopra. [TnanerapHast Moziesnb CTpOCHUS aTOMA.

CocTaB aTOMHBIX AACp: MPOTOHEI, HCfITpOHBI. OTtHOcCHUTENbHAA aTOMHAas Macca. B3anMocBsI3b HOHATHI «IIPOTOHY, «HCfITpOH)), «OTHOCHUTCIIbHAasA aTOMHasa
mMacca».

H3meneHune uncia IIPOTOHOB B AAp€ aTOMa — 06p330BaHI/IC HOBBIX XUMHWYCCKHUX JJICMCHTOB.

HN3MmeHeHue 4ducia HCI\/’ITpOHOB B d4Ap€ aTtoOMa — 06pa30BaHHe HN30TOIIOB. COBpeMCHHOe OIPCACIICHUEC TMOHATHA «XUMHYECKUH 3IEeMEHT». M30ToIbl Kak
PABHOBHUAHOCTHU aTOMOB OAHOI'O XUMHUYCCKOI'O 3JICMCHTA.

QHCKTpOHH. CTpOCHI/Ie SJICKTPOHHBIX ypOBHGfI ATOMOB XUMHNYCCKUX 3JICMCHTOB MaJIbIX IICPHUOIOB. IlonsTue o 3aBCPIICHHOM J3JICKTPOHHOM YPOBHC.

[lepuoanueckas cucrema xuMuueckux 3naemeHToB /. . MenzeneeBa U cTpoeHHe aTOMOB, (PM3MUYECKUN CMBICT MOPSAKOBOIO HOMEpA 3JIEMEHTa, HoMepa
TPYIIIbI, HOMEpa NepPHo/Ia.

N3menenne yncia 2JIEKTPOHOB HA BHEITHEM 3JIEKTPOHHOM ypPOBHE aTOMa XMMHUYECKOTO JIEMEHTa — O00pa30BaHUE MOJOKHUTEIbHBIX U OTPUIIATEIIbHBIX
noHoB. MoHb1, 00pa3oBaHHBIE aTOMaMU METAIIOB M HEMETAJUIOB. [[pHunHbBI H3MEHEHUS METAIUTMUECKUX U HEMETAJUTMUECKUX CBOMCTB B MEPUOIAX U TPyIax.
OO6pazoBanue OuHapHBIX coenuHeHui. [lonsTre 00 moHHOU CBsi3u. CxeMbl 00pa3oBaHUs MOHHOM CBsI3U. B3anmopaeicTBHE aTOMOB 3J€MEHTOB-HEMETAIOB

MEXJTy co0oii — 00pa3oBaHHE JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBajeHTHas HEMoJspHAs XMMHYECKas CBS3b. DJIEKTPOHHBIE M CTPYKTYpHBIE
(bopMyIIBI.



B3aumMopeiicTBie aTOMOB HEMETAJUIOB MEXIy CO00H — oOpa3oBaHHe OMHAPHBIX COCIMHEHMH HEMETAJUIOB. DJIEKTPOOTpUIATEIbHOCTh. KoBaneHTHas
nojsipHast cBA3b. lIOHATHE O BAJEHTHOCTH KakK CBOICTBE aTOMOB 0O0pa30BBIBaTh KOBAJIEHTHbIE XuMHUYeckue cBs3u. CocraBieHue (GopMmyn OMHApHBIX
COCMHEHUH 10 BaJIeHTHOCTU. HaxoxieHue BaJIeHTHOCTH 10 (opMysie OMHAPHOTO COSINHEHUSI.

B3aumoneiicTBre aTOMOB METaJIIOB MEKIY CO00M — 00pa3zoBaHKHE METANINYECKUX KpUCTaioB. [ToHATHE 0 METAIIIMUECKON CBSI3H.
JemoHcTpauuu. Moyien aToMOB XUMHYECKHX 3J1eMeHTOB. [lepuoanyeckas cucremMa xumuueckux snementoB J. . MenzaeneeBa (pa3nuunbie (HOpMBI).

JladopaTopuble onbIThl. 3. MojeaupoBaHue NPHHIMNA JCHCTBUA, CKaHUPYIOIMIET0O MUKpockomna. 4. M3rotoBieHue Mojeneil MOJIEKysl OWHapHBIX
COeMHEHUH. 5. MI3roToBIIEHHE MOJEIIH, HIUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBSI3H.

TEMA 2. NPOCTbIE BELLLECTBA (7u4.)

[Tonoxxenne MeTa/uioB U HeMeTayuioB B llepronnueckoi cucreme xumudeckux anemeHToB J[. 1. MenaeneeBa. BakHeiimme npocTeie BEIMIECTBA — METaJLIbI
(>kene30, aTOMUHUHN, KaNbIWiA, MarHui, HaTpui, kamwii). OOmue Qu3nyeckre CBOHCTBA METAUIOB. BakHeWIIMe MpPOCThIC BEMISCTBA-HEMETAIIIBI,

O6paSOBaHHI>Ie aToMaMH KHUCJIOpOdd, BOOOPOJda, a30Ta, CCPLI, (1)00(1)0pa, yriaepoaa. MOJ'IeKy.]'IBI IIPOCTHIX BCHICCTB-HEMCTAJJIOB — BOAOPOJ4, KUCIIOpOoaad, a30Ta,
rajoresoB. OTHOCUTEIIbLHAS MOJICKYJIApHas Macca.

CnocoOHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB K 00pa30BaHUI0 HECKOJBKUX MPOCTHIX BEIIECTB — AIJIOTPONHUS. AJIOTPONHbIE MOAU(PHUKAIIMN KHCIOPOa,
docdopa, osoBa. Merauimueckre ¥ HEMETAUTNISCKUE CBOMCTBA MIPOCTHIX BEmIeCTB. OTHOCHUTEIBHOCTH 3TOTO MOHSTHS.

Yucno ABoraz[po. KomngectBo BemecTsa. MoJib. MOJI?IpHaSI Macca. MOJ'ISIpHLIﬁ 00BeM 1"3.3006p213HBIX BCIICCTB. KpaTHBIe CAMHUIBI UBMCPCHUS KOJIMICCTBA

BCIIECTBA — MHIUIMMOJIb U KWUJIOMOJIb, MUJIJIMMOJIApHAA W KHJIOMOJIApHAasA MacCChbl BCHICCTBA, MHHHHMOHSIpHI:Iﬁ u KHJIOMOJISIpHBIfI 00BEMBI F33006p33HI)IX
BCIICCTB.

PacueTsl ¢ HCIIOIb30BaHUEM MTOHATHH «KOJMYECTBO BELIECTBAY, «KMOJIIPHAS MACcCay, «MOJISIPHBIA 00BEM T'a30B», «IHCIO ABOTAIPOY.

Jemoncrpauuu. [Toxydenue o3zona. O6pasiipl 6€710r0 U ceporo oj0Ba, 6enoro U kpacHoro ¢ocdopa. Hekoropsie MeTaiibl U HEMETALIBI ¢ KOJTUYECTBOM
BeniecTBa 1 Moab. MossipHbIi 00beM ra3000pa3HbIX BELECTB.

NabopartopHble onbiTbl. 6. O3HaKOMIEHME C KoNneKkumel meTannos. 7. O3HaKOMIEHME C KONNEeKLMe HEMETaNNOB.

TEMA 3. COEANHEHNA XUMUYECKUX SNEMEHTOB (13u.)

Crenens okucinenusi. CpaBHEHHE CTENEHH OKUCICHHS W BaJeHTHOCTH. OrmpeneieHre CTENeHW OKHUCICHHUS SJIEMEHTOB B OMHAPHBIX COCTUHCHHSIX.
Cocranenue Gopmyn OMHAPHBIX COCTMHEHH, OOIINIA CITOCO0 UX Ha3BaHMIA.

BI/IHapHBIC COCAUHCHUA MCTAJIJIOB U HEMETAJIJIOB: OKCHU/IBI, XJIOPUIHI, Cy.]'IB(pI/II[LI " 1p. CocraBneHue ux (bOpMYJ'I.



bunapnble coeTMHEHUST HEMETAIIOB: OKCH/IBI, JIETY4YHe BOJOPOIHbIE COCIMHEHUS, UX COCTaB U Ha3BaHus. [IpeacTaBuTeny OKCUAOB: BO/A, YTIIEKHUCIIbIN Ta3,
HeramieHas u3BecTb. [IpecTaBUTeNn JIETYIruX BOIOPOTHBIX COSAMHEHHUI: XJIOPOBOJOPO K AMMH K.

OcHoBaHHus, UX COCTaB M Ha3BaHUs. PacTBopuMOCTh OCHOBaHUU B Boje. [IpencraBurtenu mienodeid: THAPOKCUABI HATPHS, Kalus U Kaiublus. [lonstue o6
WHJIMKATOPaxX U Ka4eCTBEHHbBIX PEaKIIHUsX.

Kucnotsl, ux cocraB u HazBanus. Kiaccudukanus kucnot. IlpeacraButenu KUCIOT: cepHasi, CONsiHasA, a30THas. [loHsATHE O mIKane KUCIOTHOCTH (IIKaja
pH). MI3meHeHune okpacku HHAMKATOPOB.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBAaHUH, MX COCTaB U Ha3BaHUsA. PacTBopumocTs coneii B Boae. [IpencraBurenu comneit: Xyopua HaTpus, KapOoHAT U
docdar kanpuus. AMOppHBIE U KPUCTAJUINYECKUE BELIECTBA.

MC)KMOJICKYJISIPHLIC B3aHMOIICI>’ICTBI/ISI. Turner KPUCTATINIMYCCKUX PCHICTOK. 3aBUCHUMOCTh CBOMCTB BCHICCTB OT THUIIOB KPUCTAJTINIMYCCKUX PCIICTOK.

YucThle BelIECTBA U CMECH. HpI/IMCpr KUIOKUX, TBEPAbIX H l"8.3006p8.3HBIX cmeceii. CBoiicTBa YHMCTBHIX BCHICCTB U cmeceit. MIx cocraB. MaccoBast u
o0beMHas JOJIM KOMIIOHCHTA CMCCH. PaC‘-IeTI)I, CBA3aHHBIC C HCIIOJIb30BaAHHUCM ITOHATHA «OOJISA».

Jemoncrpanun. O6pa3ibl OKCUIOB, KUCIOT, OCHOBaHUN U cojieil. Moenu KpuCcTaJuIMuecKuX PeleToK XJIOpuIa HaTpus, anMasa, okcuaa yriaepona (IV).
KucnoTHo-1menoyHble MHANKATOPHI, U3MEHEHUE MX OKPACKU B Pa3IMUYHBIX Ccpelax. YHHUBEPCAJIbHbIA MHIUKATOP U M3MEHEHHUE €r0 OKPAaCKH B Pa3JIMYHBIX
cpenax. Illkana pH.

JlabopaTopHble omnbIThl. 8. O3HaKOMJICHHE C KOJUIEKIMEH okcuaoB. 9. O3nakomiieHwe co cBoicTBamu ammuaka. 10. KadyecTBeHHass peakius Ha
yraekucnbiii ra3. 11. Onpenenenunie pH pacTBOpoB KUCIOTHI, menoun U Boabl. 12. Ompenenenne pH TUMOHHOTO U 0JI0YHOTO COKOB Ha cpese miojoB. 13.
O3zHakomyieHHe ¢ Koyuiekuueil comneil. 14. O3HakOoMJIEeHME C KOJUIEKIMEH BELIECTB C Pa3HbIM TUIIOM KPHUCTAJUIMUECKOH peweTku. M3roroBieHue mopeneit
KPUCTAINTMYECKHX pemeTok. 15. O3HakoMIIeHHe ¢ 00pa3OM FOPHOM MOPOIbIL.

IIpakTnuyeckue padorel. 2. HaGmroneHus 3a M3MEHEHHUSMH, MPOUCXOISIIMMHU C TOPAIMICH CBEYOH, W WX ONUCAHWE (IOMAITHUN DKCIEPUMEHT). 3.
[TpurorosieHune pacTBopa caxapa M pacdeT ero MacCoBOM J0JIM B PACTBOPE.

TEMA 4. USMEHEHUA, NTPOUCXOAALLUME C BELLLECTBAMMU (12u.)

[TonsTue SIBHCHI/Iﬁ, CBA3aHHBIX C UBMCHCHUAMU, IPOUCXOAINIUMHA C BECIICCTBOM.

HBJ’IGHI/I?I, CBA3aHHBIC C UBSMCHCHUEM KPUCTAIIIMYCCKOTO CTPOCHHA BEIICCTBA IPHU ITOCTOAHHOM €I0 COCTaBE, — (1)I/I3I/I‘-ICCKI/IG sBeHusI. OU3NIECKUe SIBICHUS
B XUMHUU: TUCTUIIIALUSA, KpUCTAJIJIN3al s, BhIIIApUBAHWEC U BO3I'OHKA BCIICCTB, (bl/IJ'IBTpOBaHI/IC n I.IeHTpI/I(I)YTI/IPOBaHI/Ie.

HBJ’IGHI/ISI, CBA3aHHBIC C UBMCHCHUEM COCTaBa BEIICCTBA, — XUMHWUYCCKHUE PCAKIIUU. HpI/ISHaKI/I " yCJIIOBUA NPOTCKAHUA XUMHUUYCCKUX peaKHHﬁ. BBIJIGJ'I@HI/IG
TCIUIOTHI U CBETA — PCAKIUHN I'OPCHUS. [TousiTue 00 2K30- U SHAOTCPMUYCCKUX PCAKIUAX.

3aKOH COXpaHEeHMsI MAacChl BEIECTB. XMMHUECKHUE YpaBHEHU. 3HaUeHHE UHIEKCOB U Ko uunenToB. CocTaBieHHe YpaBHEHUH XUMHUUECKUX PEaKIIUM.



Pacuetsl Mo xuMHUUYECKUM ypaBHEHUSIM. Perenue 3amxad Ha Haxoncz[emﬁe KOJIMYECTBA, MACChI WM 00beMa MPOAYKTA PEAKIIUU TIO0 KOJIUYECTBY, MAcCe HIIN
00bEeMy MCXOJHOTO BEIIECTBA. PacyeThl ¢ MCMOJIb30BAHUEM TOHSITHSI <«JIOJIsI», KOT/Ia UCXOJHOE BEIIECTBO JIaHO B BUJE pPacTBOpa  C 3aJaHHOW MacCOBOH
JIOJIEH paCTBOPEHHOTO BEIIECTBA MJIA COJICPIKUT OMPEACTCHHYIO JTOIIO MIPUMECEH.

Peakuun paznoxenus. [lpeacraBieHue o cKopocTH Xumudeckux peakiui. Karammzaropsl. @epmentsl. Peakuuu coenunenus. Kartanutuueckue u
HEKATATUTHYECKUE pEaKIuHu, OOpaTHMble M HEOOpaTUMbIe peakiuu. Peaknuu 3amemieHus. Psjg akTUBHOCTH METAJIOB, €r0 HCIOJb30BaHUE s
IIPOTHO3UPOBAHUS BO3MOKHOCTU IPOTEKAHUS PEAKIUN MEXIAYy METAUIAMU M KHUCIOTaMH, PEAKUUN BBITECHEHHS OJHUX METAJUIOB W3 PACTBOPOB HUX COJIEH
npyrumu Metaiamu. Peakiuu oomena. Peakinu HelTpanu3aiuu. Y cIoBys MPOTEKAHMS peakinii oOMeHa B pacTBOpaXx /10 KOHIIA.

THIBI XUMHYECKUX peaKuHﬁ Ha IIpuUMEpPe CBOMCTB BOJBI. Peakmus Pa3I0KEHUA — DJICKTPOJIU3 BOIKI. PeaKI_II/II/I COCAUHCHUSA — B3aHMOﬂCﬁCTBHe BOJBI C
OKCHaMH METAJIOB U HEMETAIIOB. Y CJIOBHE B3aMMOICHCTBHUS OKCHIOB METAJIJIOB X HEMETAIJIOB ¢ BOJoM. IloHsATHE «CUAPOKCHUOBD.

Peaknun 3amemenus — BSaHMOHCﬁCTBHe BOJABI C MCTAJlJIaMU. PeaKI_II/II/I oOMeHa — TUOPOJIN3 BCIICCTB.

JdemoncTpanuu. [Ipumeps! pusnyeckux sBICHHUN: a) TUIaBiIeHHE napaduHa; 0) BO3roHKa Hoja Wi OSH30WHOW KHCJIOTHI; B) PACTBOPEHHE OKpAIICHHBIX
coneit; 1) auddy3us AYMHCTHIX BEUIECTB C TOpAILICH JlaMIOYKH HakanuBaHusA. [IpuMepsl XUMUYECKMX SBIEHHUM: a) ropeHue Maruus, (ocdopa; 0)
B3aMMOJICHCTBHE COJITHOM KHCIIOTHI C MPaMOPOM WJIM MEJIOM; B) mosydeHue ruapokcuaa meau (II); r) pactBopeHue MOIy4eHHOTO THUAPOKCHIA B KHCIOTAaX; JT)
B3aumoJeiicteue okcuaa menu (II) ¢ cepHoil kMCTOTON MpH HArpeBaHUU; €) pa3ioXKEHHEe NMEepMaHraHaTa Kaius; K) pa3jliokKeHHe MEepoKCHIa BOAOpoAa C
MOMOIIBIO JMOKCH/Ia MapraHia v KaTanas3bl KapTodesst Ui MOPKOBH; 3) B3aUMOICHCTBHE Pa30aBICHHBIX KUCIOT C METAIJIAMH.

JlaGopaTopHble onbIThI. 16. [IpokanuBanue Meau B miiaMeHu ciUpToBKU. 17. 3amelienue Mmeau B pactBope xiopuaa meau (1) sxenesom.

MpaKTuyeckue paboTbl. 4. AHaAN3 NOYBLI M BOAbI (AOMALLHWNI SKCNEPUMEHT). 5. MPU3HAKN XMMUYECKUX PeaKLLUNA.
TEMA 5. PACTBOPEHUE. PACTBOPbI. CBOMCTBA PACTBOPOB SNIEKTPOJZIUTOB(11u.)

PactBopenune kak ¢usnko-xumuueckuid mporecc. Ilonarne o ruaparax u Kpuctauioruapartax. PactBopumocts. KpuBble pacTBOpUMOCTH Kak MOJENb

3aBHCHUMOCTH PAacTBOPHMMOCTH TBEPABIX BELIECTB OT TeMIlepaTypbl. HachlllleHHbIE, HEHACBILIEHHBIE W IEPECHIIIEHHBIE PACTBOPHI. 3HAYEHHWE PAacTBOPOB IJIA
IIPUPOJIBI M CEITBCKOTO X031 CTBA.

[TonsiTie 00 MEKTPOTUTUYECKON TUCCOLUAIMU. DJICKTPOIUTHI U HEIIEKTPOIUTH.. MeXaHW3M AMCCOIHUAINN IEKTPOIUTOB C Pa3NUYHBIM XapaKTepOM
cBs3u. CTENeHb IEKTPOIUTUUECKON Tuccoruanui. CUIbHBIE U CITa0bIe SJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHS TEOPUHU IIEKTPOIUTHUECKON aucconuanun. MoHHble ypaBHeHUs peakuuil. Peakuuu oOMeHa, Haynue 10 KOHIIA.
Knaccudukarus HOHOB U UX CBOMCTBA.

TEMA 6. OcHOBHBIE KJIaCChl HEOPraHUYECKUX COenHeHuii(94.)
Kucnotsl, ux knaccudukaius. Jucconnanus KUCIOT U UX CBOMCTBA B CBETE€ TECOPHH AJIEKTPOIUTHIECKON Aucconranui. MONeKyIsIpHbIe U HOHHBIC YpaBHEHUS
peakuuii. B3auMonencTBuE KHUCIOT C MeTaulaMU. ODJEKTPOXUMHUYECKUW pAl HANPsSOKEHW MeETayuioB. B3auMoJelcTBHE KHCIOT € OKCHAAMU METaJJIoB.

BzaumogeiicTBue KHCIOT ¢ OCHOBAaHUSIMHM — peaKknus HCfITp&JIPBS.LIPIPI. BzaumogeiictBue KHCIOT ¢ coiasaMmu. Mcmonb3oBaHue Ta6J'II/II_IBI pacTBOpUMOCTU JIA
XapPaKTCPUCTHKU XUMHUUYCCKHUX CBOMCTB KHCJIOT.



OcHoBanus, ux Kiaccudukanus. Jucconuanusi OCHOBaHMM M UX CBOHCTBA B CBETE TEOPUM IJIEKTPOIMTHYECKON Auccouuanuu. B3ammoneiicTBue
OCHOBaHHU ¢ coyisiMd. Mcmonb3oBaHHWE TaOIUIIBI PAaCTBOPUMOCTH JUISl XapaKTEPUCTUKH XWMHUUYECKMX CBOMCTB OCHOBaHWMW. B3amMopelcTBue menouen c
OKCUJIJaMU HEMETAJJIOB.

Coun, UX IUccoLMalMs U CBOMCTBA B CBETE TEOPUH JIEKTPOJUTHUYECKON Aucconuanyy. B3aumoneiictBue coneit ¢ MetaiiaMu, 0COOEHHOCTH 3TUX PEAKIIUH.
BsaumopeiictBue coneil ¢ consmu. Vcnonb3oBaHue TaOINIIbI paCTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O0600menue cBeeHn 00 OKCHIaxX, X KIaCCH(UKAIIMN U CBOMCTBAX.
I'eneTnueckue psbl MeTAIIA M HEMeTaIa. | eHeTHdeckast CBSI3b MEXK/y KJIacCaMU HEOPTaHUYESCKUX BEIECTB.
OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKIUH.

Onpe):[eﬂeHHe CTCIICHEW OKHCJICHHUS IS 9JICMCHTOB, 06pa3y10n11/1x BCIICCTBA PAa3HBIX KJIACCOB. Peaknuu uoHHOIO oOMEHA U OKHMCIIMTEIbHO-
BOCCTAHOBUTCIIbHBIC PCAKIIHH. OxuCcInuTEeIb U BOCCTAHOBUTCIIb, OKHMCJIICHUEC U BOCCTAHOBJICHHUC.

CocraBiieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOr0 OaaHca.
CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB U HEMETAIIIOB, KUCIIOT U COJICH B CBETE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdemoncTpauuu. lcnblTaHue BEMIECTB M WX PACTBOPOB HA BJIEKTPONPOBOJHOCTH. 3aBUCUMOCTH AJICKTPOIPOBOJHOCTH YKCYCHOW KHCIIOTBI OT
KOHIIEHTpaluu. [IBukeHne OKpalleHHbIX HOHOB B 3JIEKTPUUECKOM IoJie. B3anMoelicTBrue IMHKA C Cepoid, CONSTHOU KucioToi, xaopuaoM menu (II). ['openue
MarHus. BzaumoielicTBrue XJI0pHOW U CEPOBOJIOPOIHOM BOBL.

JNabopatopHbie onbiTbl. 18. B3anmoaencreme pacTBOPOB X/I0pMAa HATPMA U HUTpPaTa cepebpa.
19. I[lonyyeHue HEpaCTBOPUMOTO THIPOKCUIA U B3aUMOJIECTBHE €ro ¢ kuciotamu. 20. BzaumoaeiicTBue KUCIOT ¢ OCHOBaHUAMU. 21. B3auMo neiicTBue KUCIoT

C OKCHUJaMHU MeTauIoB. 22. B3auMozaeiicTBie KUCIOT ¢ MeTauiaMu. 23. B3anMoneiicTBue KUCIoT ¢ coiaaMu. 24. B3aumonencTBre menodueil ¢ KUCI0TaMu. 25.
B3aumopaeicTsue menoveil ¢ OkCuaaMu HeMeTalioB. 26. BzaumozeiicTBue menode ¢ consmu. 27. IlomydyeHne u cBolcTBa HEPACTBOPUMBIX OCHOBaHUI.

28. B3anMonelicTBHe OCHOBHBIX OKCHAOB C KHcIOTaMH. 29. B3ammomelicTBHe OCHOBHBIX OKCHOOB ¢ Bomoi. 30. B3ammopelicTBHe KHCIOTHBIX OKCHIOB CO
meaouaMu. 31. B3auMopgeicTBHe KUCIOTHBIX OKCUAOB ¢ BOomoil. 32. B3ammopeicTBue coieil ¢ kuciaoraMu. 33. BzamMopeicTBue colieil ¢ meaodaMu. 34.
B3aumoneiicTBue comneil ¢ consamu. 35. BzauMojelicTBue pacTBOPOB COJICH ¢ METaJTAMH.

MpaKTuueckue paboTbl. 6. PelieHne sKkcneprmeHTaIbHbIX 3a4a4.
Mpome:KyTouHana aTrectaymsa.
COAOEPXAHWUE MPOTPAMMDbI 9 Knacc (2 y B Hegento, Bcero 68 u))

BBEAEHME. OBLLAAl XAPAKTEPUCTUKA XUMUYECKMUX SNEMEHTOB U XMMUYECKUX PEAKLIUIA. NEPUOANYECKUIA 3AKOH U NEPUOANYECKAA CUCTEMA XUMMUYECKUX
SJIEMEHTOB A.U. MEHAENEEBA



XapakTepucTHKa 3JIEMEHTa 10 €ro nojoxkeHuto B Ilepuonudeckoit cucreme xumuueckux sneMeHToB J[. M. MenneneeBa. CBolicTBa OKCHIOB, KUCIOT,
OCHOBaHUH U COJIEH B CBETE TCOPHM DJIEKTPOJUTHYECKON TUCCOLUALNN U OKUCIECHUS-BOCCTAHOBIICHHUS.

[TonsATHE O MEPEXOHBIX AMeMEHTaX. AMMOTEPHOCTh. | eHeTHUECKHUIl P/l EPEXOAHOT0 JIEMEHTA.

[Tepnoanueckuii 3akoH u [lepuoandeckas cucrema xumuueckux saemeHToB Jl. M. MenneneeBa. Xumuyeckass opranu3anus >KUBOM U HEKUBOW TTPUPOIbI.
XUMHYECKUN COCTaB fA/Ipa, MAHTUM U 36MHOM KOpPbl. XUMUYECKUE 3JIEMEHTHI B KJIETKAX *KUBBIX OPraHu3MOB. Makpo- U MUKPOAJIEMEHTBHI.

0606H_IGHI/IG CBeI[eHI/Iﬁ 0 XUMHYCCKUX PCAKIHAX. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHNYCCKHX peaKHI/Iﬁ II0 Pa3JIMYHBIM IIPHU3HAKaM: «HHCJIIO MU COCTaB pCarupyromux u

00pa3yIOIIMXCSl BEIIECTBY», «TEIUIOBOM 3((eKT», «HampaBIeHUE», «M3MEHEHUE CTENEHEH OKUCIICHUS SJIEMEHTOB, OOpPa3yIOIIMX PEarupyroUIfe BEIIECTBaY,
«(haza», «MCII0JIb30BaHUE KaTAJIN3aTOPay.

[Tonatne o cKOpocTH XUMHYECKOW peakiuu. DakTophl, BIUSAIONIME HAa CKOPOCTh XMMHUYECKMX peakuuid. Karammzaropel u karanus. MHrHOUTOPEL.
AHTHOKCHIaHTHI.

Hemoncrpanun. Paznmunsie dopmer Tabmuner . M. MenneneeBa. Moaenu aToMoB 3j1eMeHTOB 1—3-To meprosoB. Mojienib CTpOCHHUS 36MHOTO Irapa
(momepeuHslii pa3pe3). 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOIM peakluy OT MPUPOJIbI PEarupyrolxX BEeUIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakluu OT
KOHIOCHTpaMKU pCarupyromux BCIICCTB. 3aBHCUMOCTh CKOpPOCTH XUMHYECKOH pC€akuuu OT IUIoAaAru COIIPUKOCHOBCHHA pCAarupyronux BCIICCTB («KI/IH?IHII/Iﬁ

CII0i1»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM Peakuu OT TeMIEpaTyphbl pearupyronmx BemecTB. | OMOreHHbI U TeTeporeHHbId KaTanu3bl. DepMeHTaTUBHBIN
katanus. MHrubupoBaHue.

JlaGopaTopHubie onbiThl. 1. [lomydyeHue ruapokcuga MUHKA U HUCCIEIOBAHUE €ro CBOMCTB. 2. MopaenupoBanue noctpoenus llepuoanueckoil cucTembl
xumudeckux snemeHToB J[. . MennaeneeBa. 3. 3aMerienue xeine3oM Meau B pactBope cyibdara meau (I1). 4. 3aBUCHMOCTD CKOPOCTH XMUMHUYECKOH PEeaKIiu
OT IPUPObI PEATUPYIOLIUX BEUIECTB HA MPUMEPE B3AUMOJEHUCTBHS KUCIIOT ¢ METaJUIaMu. 5. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKON pEeaKIUU OT KOHIIEHTPALUU
pearupyrommx BEIeCTB Ha MPUMEPE B3aUMOJICVCTBUS LIMHKA C COJSTHOW KUCIIOTOM — Pa3IMYHON KOHIEHTPAIUH.

6. 3aBUCUMOCTb CKOPOCTHM XMUMHUYECKOM pEaKkUMHM OT IUIOIIAJN COINPUKOCHOBEHMS pEarupyrolux BemecTB. 7. MOIEIMPOBAaHUE «KUIIAIIETO CIOS». 8.
3aBUCHMOCTh CKOPOCTH XUMHYECKOH peakIMy OT TEMIIEPaTyphl pearnpyroIrX BEIIECTB Ha MpuMepe B3aumozencTus okcuna meau (II) ¢ pactBopom cepHoii
KHUCJIOTHl pa3iIMyHON Temieparypsl. 9. PasnoskeHue mepokcuaa BoJOpoa ¢ momolisio okcuaa mapranua (IV) m karanasel. 10. OOHapykeHHe Karanasbl B
HEKOTOPBIX MUILEBbIX MpoAykTax. 11. MHrubuposanue B3anMoAeCTBUS KUCIOT C METAJJIAMH YPOTPOIIUHOM.

BxopHas KOHTpObHaA pabora.

KoHTponbHaa pabotaNel «O6uas xapakKTePUCTUKA XMMUYECKUX 3/IEMEHTOB M XMMUYECKUX PEaKLMNM.»

TEMA 1. METAJIJIbBI

[Tonoxenne MmertauoB B Ilepuoanyeckoit cucreme xumuueckux snemeHToB JI. M. MenpaeneeBa. MerauMueckas KpuUcTasIMdecKas pelIeTKa U
MeTaJlIn4yecKass XuMudeckast cBsizb. OOue Qusmueckue cBoiicTBa MeTayuioB. CIulaBbl, UX CBOMCTBA M 3HaueHHE. XHMMHUYECKHE CBOMCTBA METAJIOB KaK
BOCCTAaHOBUTEJIEH, a TaKXKe B CBETE MX MOJIOKEHHUS B 3JIEKTPOXUMHUECKOM psy HampsbkeHuil MeramioB. Kopposus meramioB u crnocoObl O0prObI ¢ HEll.
Mertasisl B mpupoze. Ob1ie crnocoObl X MOJTy4eHHS.



O0mas xapakTepUCTHKA IIeJO0YHBIX MeTa/u1oB. Metamisl B npupoje. Obume cnocodsl ux nonydenus. Ctpoenue atomos. lllenounsle MeTamibsl —
IPOCThIE BellecTBa. BakHellne COeIMHEHUs IIEIOYHBIX METaUIOB — OKCHABI, TMJIPOKCUABI U CONH (XJIOPUIbI, KapOOHATHI, Cyiab(aTbl, HUTPAThI), UX
CBOWCTBA U MPUMEHEHHE B HAPOJHOM X03s1iicTBe. Kanuiineie ynoopeHus.

O6wWan xapaKTepucTMKa 3/1eMeHTOB rnasHoi noarpynnbl Il rpynnbl. CTpoeHue aTomoB. LLlenoyHosemesnbHble mMeTannbl — MNPOCTble BeliecTBa. BarkHeiwwe

COeIMHEHMA LLLeNOYHO3EeMENbHbIX METANI/IOB — OKCUAbI, TMAPOKCUAbLI U CONKN (xnopuapl, KapboHaTbl, HUTPaTbI, cynbdaThl, docdaTbl), UX CBONCTBA M NPUMEHEHUE B
HapoAHOM X035I1CTBE.

Amomunnii. CtpoeHue aroma, (pu3MuecKkue M XUMHUUYECKUE CBOMCTBAa mIpocToro BeniectBa. COEAMHEHUS ATIOMHHHUA — OKCHJ M THIPOKCHI, HX
am@oTepHbIii XapakTep. Baxkneiimme conu amomunus. [IpuMeHeHne aTlOMUHIS U €T0 COCTUHEHUH.

) + + )
Keneso. Crpoenne atoma, (GU3MYECKHE M XUMHYECKHE CBOICTBA MPOCTOro BemectBa. Ienermueckue psasl Pe?’ u Pe®'. Baxmeiimme comn xenesa.
3HaueHue jKeJe3a U ero COeAMHEHUHN AJIs IPUPOJIbl U HAPOJAHOIO XO3sICTBa.

JemoncTpanuu. OOpa3ipl IIEIOYHBIX U IIEJIOYHO3EMEIbHBIX MeTayuioB. OOpaslbl cIiutaBoB. B3aummopelicTBue HaTpus, JUTHS U KalbLUs C BOJOH.
B3aumopeiicTBue HaTpusi 1 MarHus ¢ KHCIopoaoM. B3aumoseiicTBie MeTaiiioB ¢ HemeTaiuiamu. [lomyuenne runpokcunos xenesa (1) u (11).

JlaboparopHbie onbIThl. 12. B3aumoaeicTBue pacTBOpOB KUCIOT U coieil ¢ metaamu. 13. O3HakomiieHue ¢ pynamu sxenesza. 14. OxkpammBaHue
IJIJAaMEHU COJIAIMH IIEJIOYHBIX MeTayuioB. 15. B3aumoneiictBue kanbuus ¢ Bojnoi. 16. IlomyueHune ruapokcuaa KaJlblHs U UCCIEJOBAHUE €ro CBOMCTB. 17.

[Tonydenue TuapoKcHIa allOMUHUS U MCCIIEOBaHUE ero cBOMcTB. 18. B3auMopelicTBue xene3a ¢ coisHoi kucnotoil. 19. [lonyuenue rujpokcuaoB xenesa
(ID) u (III) 1 u3yueHue ux CBOMCTB.

IIpakTyeckue padorsl. 1. Penienne skcriepMMeHTaIbHBIX 33/1a4 Ha paclO3HaBaHUE U MOJIyYEHHUE COEIMHEHUIN METaJUIOB.

MMPOBOAUTDL paCYCThI IO XUMHWYCCKUM q)OpMYJ'IaM 1 YPaBHCHUAM peaKuHﬁ, IMPOTCKAIOMIKUX C YHaCTUEM MCTAJJIOB U UX COGI[HHGHHﬁ;
oOpamiarbes ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU PUOOPAMH B COOTBETCTBUU C MTPABUIIAMH TEXHUKHU 0€3011aCHOCTH;
Ha6JHOI[aTB 3a CBOMCTBAMM METAJIJIOB M X COCI[I/IHGHI/If/'I H ABJICHUAMU, IPOUCXOJANIUMU C HUMU;

OTHCBIBATh XUMUUECKUH SKCIIEPUMEHT C TOMOUIbIO €CTECTBEHHOI'O (PYCCKOTO MJIM POAHOIO) SI3bIKa U SI3bIKA XUMUU;

ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM NPOBCACHHOI'0 3KCIICPUMCHTA.

KonTtpoabsnas padoraNe2«Meramis»

ANENENENAN

TEMA :HEMETA//1bI

OO0mas xapakTepucTUKa HEMETAIUIOB: mosokeHue B [lepuoamdeckoil cucteme xumuaeckux neMeHToB . V1. MenneneeBa, 0COOEHHOCTH CTPOCHHUST aTOMOB,

QJICKTPOOTPUIATCIIBHOCTD (30) KakKk MEpa «HEMCTAJUIMYHOCTU», PAN 20. KpI/ICTaJ]JII/I‘{eCKOC CTPOCHUC HCMCTAJUIOB — IIPOCTBIX BCHICCTB. AJ'IJ'IOTpOHI/ISI.
®dusnueckue cBoiicTBa HeMeTaI0B. OTHOCHTEILHOCTE MOHATHHN «METAIII» U «HEMETAILIY.



Bopopona. [Tonoxenue Bonopoaa B [lepuoauueckoit cucreme xumuueckux anemeHToB [I. . MenneneeBa. CtpoeHue atroma u Mojiekyibl. dusnyeckue u
XUMHYECKHE CBOKCTBA BOJIOPOJA, €T0 MOJyYEHHE U IPUMEHEHHE.

Bona. Ctpoenue monekynbsl. Bogoponnas xumuueckas cBsi3b. @u3nueckre CBOWCTBA BOABI. AHOMAIUU CBOMCTB BOABL. [ mapoduinbHbie U THAPOPOOHbIE
BellecTBa. XUMUYecKHe cBoiictBa Boabl. Kpyrosopor Boabl B mnpuponae. Bomoouuctka. Aspauus Boabl. bbiToBble ¢GuibTpel. MuHepanabHblE BOJBI.
JlucTunnupoBaHHas BOJAA, €€ IIOJyYEHUE U NIPUMEHEHUE.

O0mas xapakrepucTuka rajoreHoB. Ctpoenue aromoB. [IpocTeie BeliecTBa U1 OCHOBHBIE COECIUHEHHS TaJIorTeHOB, UX cBoWcTBa. KpaTkue cBeneHus o
xJyope, opome, prope u fione. [IpuMeHeHNE TAIOT€HOB U MX COCTMHEHUI B HAPOTHOM XO35HCTBE.

Cepa. CtpoeHue aToMa, ajUIOTPOIHS, CBOMCTBA U IpuMeHeHue poMOuueckoi cepbl. Okcuabl cepsl (IV) u (VI), ux momydeHnue, CBOMCTBAa U IPUMEHEHHE.
CepHas KUCJIOTa U €€ COJIU, UX PUMEHEHHE B HApOAHOM X03sicTBE. [I[pOn3BOICTBO CEPHOM KUCIIOTHI.

Azot. CtpoeHue aromMa W MOJEKYJbl, CBOMCTBA MPOCTOro BellecTBa. AMMHAK, CTPOECHHE, CBOICTBa, IojydyeHue U npumeHeHue. Conu aMMOHHMSA, UX
coiictBa u npumenenue. Oxcuabl azora (II) u (IV). A3oTHas kuciIOTa, ee CBOWCTBA M NMpUMEHEHHE. HUTpaTbl M HUTPHUTHI, TPOOJIeMa UX COJACPKAHUS B
CEJIbCKOXO03UCTBEHHOM MPOAYKIHUU. A30THBIE Y 1OOpEHU .

®ocdop. CtpoeHnue aroma, auIOTPONUs, CBOMCTBA Oenoro u kKpacHoro ¢ocdopa, ux npumeHenue. OCHOBHbIE coemauHeHus: okcua (ocdopa (V) u
oprodochopnas kucnorta, pocdarsl. DochopHbie ynoopeHus.

Yraepoa. CtpoeHue aToma, ajuloTponHs, cBoWcTBa Moaudukanuii, npumenenue. Okcuasl yriaepoaa (II) u (IV), ux cBoiicTBa M MpUMEHEHUE.
KapOoHatsl: KanplUUT, COa, MOTAIll, UX 3HAYEHUE B IPUPOJIE U KU3HHU YeJIOBEKa.

Kpemuuii. CTpoenue aroma, KpUCTaJUIMYECKUN KPEMHMUIM, ero cBoiicTBa u npumeHenue. Oxcun kpemuus (IV), ero npupogusie pasHoBUIHOCTH. CUITUKATHI.
3HaueHUE COEAMHEHUH KPEMHUS B )KUBOM U HEKUBOU npupoze. [IoHsaTHe 0 CUIIMKAaTHON NPOMBIIIEHHOCTH.

Jdemoncrpanuu. O0pa3iibl TaIoTeHOB — MPOCTHIX BEIIECTB. B3auMoieiicTBUE TaJlOTeHOB ¢ HATPUEM, C aTllOMUHHMEM. BeITecHeHre XJiopoM Opoma WM Hoaa
M3 pacTBOPOB UX cosieil. BzauMoencTBre cepsl ¢ METaJNIaMH, BOJOPOJIOM M KUCIOpOAOM. B3aumMonencTerue KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.
[Tornomenue yrieMm pacTBOPEHHBIX BELIECTB WM Ta30B. BoccraHoBieHne menu w3 ee okcuaa yrieM. OOpasubl NPUPOIHBIX COEIMHEHUN XJopa, Cephl,
docdopa, yraepoaa, kpemuus. OOpa3iibl BAXXHEHIINX AJI HAPOIHOTO X035KUCTBA Cylb(aToB, HUTPATOB, kKapOoHATOB, pocdaToB. OOpa3ibl cTEKIa, KEPAMHUKH,
LIEMEHTA.

JlaGoparopusie onbIThl. 20. [Toyuenne u pacnozHaBanue Bogopoa. 21. MccinenoBanne NnoBEpXHOCTHOTO HATSKEHUS BOABL. 22. PacTBOpeHue nepMaHrasara
KaJlsl WM MEIHOTO Kyropoca B Boxe. 23. ['muparanus o6e3BoxkerHoro cyibdara meau (11). 24. M3roToBieHne rumncoBoro ormnedartka. 25. O3HaKOMIICHUE C
KOJUIeKMel ObITOBBIX (puiIbTpoB. 26. O3HaKOMIIEHHE ¢ COCTABOM MHHepajabHOU BoAbl. 27. KauecTBeHHas peakuus Ha rajoreHua-uoHsl. 28. [lomyuenue u
pacnio3HaBanue kucioposa. 29. 'openue cepsl Ha Bo3ayxe U B kuciopoae. 30. ColicTBa pa3daBieHHOU cepHOi KucaoThl. 31. M3yuenune cBoiicTB ammuaka. 32.
Pacnio3naBanue coseit ammonus. 33. CBolicTBa pa30aBiieHHONW a30THOM KUCIOTHL. 34. B3auMoelicTBuE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Me/Ibl0. 35.
I'openue pocdopa Ha Bo3ayxe u B kucinopoze. 36. PacioznaBanue gocdaron. 37. 'openue yris B kuciopose. 38. [lomydeHne yroasHON KUCIOTH M U3yYeHHE
ee cBoiicTB. 39. Ilepexon kapOboHaToB 6 ruapokapOoHatsl. 40. Pa3noxenue ruapokapOonara Harpus. 41. [lonydeHue KpeMHEBOH KHCIOTHI U U3yUeHHE €€
CBOMCTB.



IIpakTnyeckue padorbl. 2. Pemenue skcnepuMeHTaIbHBIX 331a4 1Mo Teme «lloarpynma ramoreHoBy». 3. PemieHue sKCHEpUMEHTANIbHBIX 33734 MO0 TEME
«I[loarpynna xucnopoaa». 4. Ilonydyenue, coOupanue u pacro3HaBaHUE T'a30B.

KoHTponbHasa paboraNe3«HemeTannbi»
TEMA :MepBoHavyanbHble cBeAeHUA 06 opraHMYecKux BeLecTsax

MNepBOHa4YaNbHble CBEAEHMA O CTPOEHWM OPraHUYECKMX BelecT8. YrneBoAopoOAbl: MeTaH, 3TaH, 3TUNEH. MCmOYHUKU Yy2neso00po0os: npupoOHsIli 2a3, Heghmes, y201s.
Kucnopoacogep:kalume coeamMHeHns: cnupTbl (MeTaHOA, 3TAHO, MMLEPUH), KapbOHOBbLIE KUCIOTbI (YKCYCHas KMCOTa, aMMHOYKCYCHas KMC/IOTa, CTEAPMHOBAA M ONIenHOBasn
KMCOTbI). BMONOrMYECKM BakHbIE BELLECTBA: KUPbI, IN0K03a, 6enkn. Xumuyeckoe 3aepasHeHuUe OKpyxarouweli cpedsl U e2o nocaedcmsus.

AemoHcTpaummn

1. O6pa3subl N0MMEPOB.

2. FopeHue cnnpToB.

3. O6pasupbl KUpPOB.

4. O6pasubl yrnesonos.

JNabopartopHbie onbITbI.

1.CBOMCTBA YKCYCHOM KUCNOTHI .

2.KayecTBeHHas peakLma Ha 6enokK

Tema:Xvumuma un XusHbo.

YenoBeK B MUpe BELLECTB, MaTEPMANOB U XMMUYECKUX PEaKLUUA.

Xumus n 3a0poBbe. JleKapcTBeHHble npenapaTbl U NPobaeMbl, CBA3aHHbIE C UX MPUMEHEHUEM.

Xumus n nuwa . KanopuiHoCTb Kunpos, 6eaKoB 1 yrnesonoB. KOHCepBaHTbI NULLEBbIX MPOAYKTOB (MOBApPEHHAA COJb, YKCYCHAs KMCNOTA).
XMMUYeCKMe BeLLLeCTBa KaK CTPOUTE/IbHbIE M NOAEN0YHbIE MaTepUuanbl (Mesi, MPamop, U3BECTHSAK, CTEK/IO, LEMEHT).

Xumunyeckoe 3arpsasHeHue 0pr>+<a+0u.|,el71 cpeabl 1 ero nocnencrsuAa.



I'Ipo6neMb| 6e30nacHOro Ncnoab3oBaHUA BelwecTB U XMMNYeCKnx peaKLI,MVI B I'IOBCG,LI,HGBHOI\;I *KU3HU. TOKCUYHbIE, rOptOYMe 1 B3pbIBOOMNACHbIE Belw,ecTBa. bbIToBasa xMmmyeckas

rPamMOTHOCTb.
AemoHcTpauumn

1.06pa3upl CTPOUTENbHbIX M NOAENOUYHbIX MaTepUanos.
2.06pasubl yNaKOBOK NULLEBbIX NPOAYKTOB C KOHCEPBAHTAMMU.
3.06pa3sLbl IeKapCTBEHHbIX NPenapaTos.

Tema: 0606LeHMe 3HAHUIT NO XMMUU 33 KYPC OCHOBHOM LLUKOJIbI

Mepuoanyeckuii 3akoH 1 MNepuoauyeckaa cuctema XMmmyeckux snemeHTtos . V. MeHaeneesa. ®UsnyecKUiA CMbICA MNOPAAKOBOro Homepa 3/1emMeHTa, HOMepoB nepuoaa u
rpynnbl. 3aKOHOMEPHOCTU M3MEHEHUA CBOMCTB 3/1IEMEHTOB M UX COeAMHEHMI B nepuoaax v rpynnax B CBeTe NpeAcTaBNeHMIA O CTPOEHWW aTOMOB 3/1eMEHTOB. 3HayeHue
NepuoanYEecKoro 3aKoHa.

Bnapl xumunyeckmx CBA3ElM U TUNbI KPUCTaNIIMYeCKUX peLleToK. B3anmocsaAsb CTpoeHnAa 1 CBOICTB BellecTs.

Knaccuoukauma XMMMUYECKUX peakumii no pasiMyHbIM NpUsHakam (YMCI0 U COCTaB pearvpylolmx M obpasylolmxca BewecTs; Haandme rpaHvubl pasgena ¢as; Tennosoi
3bbeKT; U3MeHeHMe cTeneHe OKUCAEHNA aTOMOB; UCMOb30BaHWe KaTanusaTopa; HanpasieHne npotekaHma). CKOpPOCTb XMMUYECKUX peakumin U GaKkTopbl, BAUAIOLLNE Ha Hee.
O6paTMMOCTb XMMMYECKMX PeakLmit U cnocobbl CMeLLLeHMA XMMUYECKOro paBHOBECUS.

npOCTbIe M CNOXKHble BelecTBa. MeTannbl U HemeTannbl. F[eHeTUYecKkMe paabl meTanna, HemeTansia u nepexogHoOro metanna. Okcunabl n rmaopoKkcnabl (OCHOBaHVI’FI, KUCNOTbl,
aMd)OTeprle FM/J,pOKCVILI,bI), conun. Ux coctas, KﬂaCCMd)MKaLI,VIﬂ n O6LU,VIe XMMUYECKNE CBOMCTBA B CBETE TeEOPUU aﬂeKTpOﬂMTMLIeCKOVI anccoumaunn.

MpomeXKyTouHaA aTrecTauusa.

4. TemaTu4eckoe MJIAHUPOBAHUE

Ne HanmenoBanue Kos1-Bo yacoB Ha n3yuenune Ko.1-B0O KOHTPOJIBHBIX padoT
n/n TeMbl

8 ksacc (68 yacos)

1. Beenenne 6




2 ATOMBI XUMHYECKHUX 3JIEMEHTOB 10
3 [IpocThie BemecTBa 7
4 CoeqrHeHNnsI XUMAYECKUX DIIEMEHTOB 13
5. W3meHeHus, TpOUCXOISIINE C BEIIECTBAMH 12
CBoiicTBa pacTBOPOB JIEKTPOIUTOB 11
4. OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COEAMHEHUN 9
9 kaacc (68 yacon)
1. OOmasi XapakTepUCTUKAa XUMHYECKHX JJIEMEHTOB U XHMHYECKHX peakmuid. | 12
[lepuognueckuii 3akoH u Ilepuonuyeckas cuctemMa XUMHUYECKHX JJIEMEHTOB
AN .Menneneena
2. Mertamibl 15
3. Hemeranmst 24
4. [lepBoHayanbpHBIC CBEJCHUS 00 OPraHUYECKHUX BEIIECTBAX 7
5. XUMHS U )KU3Hb. 4
6. O06001eHre 3HaHUH 0 XUMHH 38 KypC OCHOBHOM IIIKOJIBI 6




