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BBEJEHUE

Padouas mporpamMmma no XuMu JJis1 9 Kjiacca pa3opadoTaHa B COOTBETCTBHH €
3akon Poccuiickoit @enepannn «O6 oOpazoBanuu B Poccuiickoit @enepaunn» ot 29.12.2012r. Ne273-D3

®denepallbHBII TOCYIApPCTBEHHBIN 00pa30BaTeNIbHBIM CTAHIAPT OCHOBHOTO 00IIero o0pa3oBaHus, YTBEPKICHHBIM MprukazoM MuHOoOpHayku Poccun
ot 17.12.2010 Ne 1897 «O06 yTBep>KIeHUH U BBEACHUH B JIelicTBUE (heepalibHOTO TOCYAapCTBEHHOTO 00pa30oBaTeIbHOrO CTaHapTa OCHOBHOTO 001I1e-
ro oOpazoBanus» (B pel. npukaza MunoOprayku Poccun ot 29.12.2014 Nel1644)

Xumus. Paboune nporpammsl. [Ipenmernas nunus yueOnukoB O. C. ['abpuensina, . I'. OctpoymoBa, C. A. CnankoBa. 8—9 kiaccel: yueOHOE 1MOCo-
oue it oomeodpa3oBarenbHbix opranm3anuii / O. C. 'abpuensH, C. A. CnaakoB — M.: [IpocBemenue, 2019.

MECTO YYEBHOI'O IPEJJIMETA B YYEBHOM IIVIAHE

Ha u3yuenue npeamera otBoauTcs 66 4acoB , 1o 2 yaca B Heaemto (33 yueOHbIe Hellenn)

1. IlnaHupyemble pe3yJibTAThI U3yUeHUsI Y4eOHOT0 MpeaMeTa:

[To 3aBepiieHUIO Kypca XMMUU Ha 3TaHE OCHOBHOT'O 00ILEro o0pa30BaHMs BHITYCKHUKH OCHOBHOM LIKOJIBI JOJDKHBI OBJIAJIETh CIEAYIOIIUMHU
pe3yJIbTaTaMu:
. Jluunocmnuuie pezynomamo:
1) oco3HaHHe CBOCH ITHUYECKON MPHHAIICKHOCTH, 3HAHUEC UCTOPUH XMUMHUH U BKJIaZa POCCUIICKON XMMUYECKOW HAYKH B MHUPOBYIO XHMHIO;
2) (dopMHpOBaHHE OTBETCTBEHHOTO OTHOLICHUS K MIO3HAHUIO XUMHH; TOTOBHOCTH U CIIOCOOHOCTH OOYYArOIIUXCSl K CAMOPa3BUTHIO U caMo00pa3o-
BaHHIO HA OCHOBE M3y4YEHHBIX (DAaKTOB, 3aKOHOB M TEOPUI XMMHH; OCO3HAaHHOTO BbIOOPA U MOCTPOCHHE UHAUBHAYaIbHON 00pa3oBaTeNbHOM Tpaek-
TOpPHUH;
3) dopMupoBaHHUE [EITOCTHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPa, HEOTHEMJIEMOH YacThI0 KOTOPOH SBJISIETCS] XMUMUYECKasi KapTHHA MUPA;
4) oBNaJIeHHE COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTHKH, B TOM YUCIIE U XUMHYECKUM;



5) oCBOeHHE COIMATBHBIX HOPM, ITPABUII OBEACHUSI, POJICH U (POPM COIMATBHOM KU3HU B COLIUYME, TPUPOJIC M YaCTHOM KH3HU HA OCHOBE DKOJIO-
THYECKOU KYJIBTYPHI M 0€301MacHOro 00palieHus ¢ BeeCTBAMU 1 MaTepuallaMHu;

6) dopMupoBaHHE KOMMYHHKATHBHONH KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMHU U B3POCIIBIME B IpoIiecce 00pa3oBaTe/ibHOM, OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-HCCIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUJOB JCSITEIBHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemmnuie pezynomamot:

1) omnpexenenue enei COOCTBEHHOTo 00y4YEHUS, MOCTAHOBKA U (POPMYITHPOBAHKE s ceOsi HOBBIX 3a/1ay;

2) TUIAaHHPOBAHME IYTEH MOCTHIKCHHUS JKEIAEMOTO Pe3yibTaTa 00yUeHHs XUMHUH KaK TEOPETHIECKOTO, TaK U IKCIICPUMEHTAIBHOTO XapaKTepa;

3) COOTHECeHHE CBOMX JCUCTBHH C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIICCTBICHUE KOHTPOJISI CBOCH JISSITEIBHOCTH B MPOIIECCE JTOCTHKEHHS pe-
3yJIbTaTa, OMPEACICHHE CIIOCOO0B JCHCTBUI MPH BBHIIOJHEHUN J1a00PATOPHBIX U MPAKTHYECKUX pabOT B COOTBETCTBUU C MPaBUIAMU TEXHUKH Oe€3-
OIaCHOCTH;

4) ompeaencHUE NCTOYHUKOB XUMUYECKON HH(MOPMAINH, TIONyYCHHE U aHAIH3 e€, Co3aHne HH(POPMAIIMOHHOTO MTPOIYKTa U €ro MPe3eHTAIIHS;

5) wucHnoab30BaHKE OCHOBHBIX MHTEIUICKTYAIBHBIX OINEpAlMii: aHAJIN3a U CHHTE3a, CPABHCHHUS U CUCTEMAaTH3alluK, 0000IICHUS U KOHKPETH3AIUH,
BBISIBIICHUE PUYMHHO-CIICACTBEHHBIX CBS3€H M MOCTPOCHUE JIOTMYECKOTO PACCYKIACHUS U YMO3aKIIOUYCHUs (MHIYKTHBHOTO, EAYKTHBHOTO U TIO
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOTO COJCPKAHNUS;

6) yMeHue co3al0T, IPUMEHSTH U TIPEOOPA30BBIBATH 3HAKUA M CHMBOJIBI, MOJICIIN M CXEMBbI JUIS PEIICHHs yueOHBIX U MO3HABATEIbHBIX 3a/1a4;

7) GdopMupOBaHHE U Pa3BUTHE YKOJOTHUECKOTO MBIIUICHUS, YMEHHE PUMEHSATh €r0 B MO3HABATEIbHOW, KOMMYHUKATHBHOM, COIIMATBHON MpaK-
TUKE U MPO(HeCCHOHAIbHONW OpUEHTAINH;

8) reHepupoBaHUE HJICH U ONPEIEICHUE CPEICTB, HEOOXOAMMBIX JIJIS HX peaTi3alliH.

I11. IIpeomemmnsie pesynomamaor:

BbINyCKHUK HAYYUTCS:

*  XapakTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUSA: HAOIIOJCHUE, U3MEPEHHE, SKCIIEPHMEHT;

*  OIHKCHIBATh CBOWCTBA TBEPIBIX, JKUIKHX, Ta3000pa3HBIX BEUIECTB, BHIJCISSA UX CYIIECTBEHHBIE TPHU3HAKY;

*  PAacKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MMOHIATUH «aTOM», «MOJICKYJIay, «XUMHMYECKHH IEMEHT»,  «IPOCTOE BEIIECTBOY, «CIOXKHOE
BEIIECTBOY, «BAIEHTHOCTHY, «XUMUYECKasl PEaKIINsI», UCTIONb3Ys 3HAKOBYIO CUCTEMY XHUMHU;

*  PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOW TEOPUH;

*  pa3nMYaTh XUMUYECKUE U (PU3UUYECKHE SIBIICHUS,

*  Ha3bIBaTh XUMHUYECKUE DJICMEHTHI;

*  OIpeneNaTh COCTaB BEUIECTB MO UX (hopMysam;

*  OMNpeneNnsaTh BAICHTHOCTh aTOMa DJIEMEHTA B COSTMHEHUSIX;

*  ONpPENeNATh THI XMMUYECKUX PEaKITHii;

*  Ha3bIBaTh MPU3HAKU M YCIOBHS MPOTEKAHHUS XHMUIECKUX PEaKInii;

*  BBISBIIATH MPU3HAKHU, CBUJCTEIBCTBYIOIINE O IPOTEKAHUU XUMHUCCKOW PEAKIIMU TIPU BBITOJTHECHUN XUMHUYECKOTO OTIBITA;

*  COCTaBIATH (POPMYJIBI OMHAPHBIX COCTUHECHUIA,



COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIIMIA;

co0uro1aTh MpaBuiia 0€30MacHON padOThI IPU MPOBEICHUH OTIBITOB;

MOJIB30BATHCS JJA0OPATOPHBIM 000PYIOBAaHUEM U TTOCYIOH;

BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MaCChI BEIIECTB;

BBIYHCIIATh MAaCCOBYIO JIOJTIO XUMHUYECKOTO AJIEMEHTa 1o (popMyJie COSTMHEHUS;

BBIUUCIISTH KOJMYECTBO, 00BEM MITH MAcCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce PearecHTOB MU MPOJTYKTOB PEaKIINU;
XapaKTepU30BaTh (PU3NYECKUE U XUMHUYECKHUE CBOKMCTBA MPOCTHIX BEUIECTB: KMUCIOPO/Ia U BOAOPO/IA;

MOJTy4aTh, COOMPATH KUCIOPO ¥ BOJOPOT;

pacro3HaBaTh ONBITHBIM MTYTEM ra3000pa3HbIe BEIIECTBA: KHUCIOPO/, BOJAOPO;

pacKpbIBaTh CMBICH 3aKOHAa ABOTapO;

PacKpbIBaTh CMBICII IOHATHH «TETUIOBOM A (DEKT peakIum», «MOJISIPHBIA 00beM»;

XapaKTepU30BaTh GU3NUCCKUEC M XUMUICCKHE CBONCTBA BO/IBI,

PacKpbIBaTh CMbICII TTOHATHS «PAcTBOPY;

BBIYUCIISATh MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C OMPEICIEHHON MAaCCOBOM JI0JIEH PaCTBOPEHHOIO BEIIECTBA;

Ha3bIBaTh COCJIMHEHUS U3YyUYEHHBIX KIIACCOB HEOPTAHHMYECKUX BEIICCTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKIE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB: OKCHI0OB, KUCIOT, OCHOBaHUH, COJEIA;
ONpeAeNATh NPUHAMICKHOCTh BEMIECTB K ONPEACICHHOMY KJIaCCy COCIMHEHU;

COCTaBIATh (POPMYIIBI HEOPTAHHMUECKUX COSAMHEHHU N3YYEHHBIX KIIACCOB;

MIPOBOJIUTH OTIBITHI, TTOJTBEPHKIAIOIINE XUMHUYECKUE CBOMCTBA N3YYCHHBIX KJIACCOB HEOPTAaHUYECKUX BEIECTB;
pacno3HaBaTh ONBITHBIM IIyTEM PAaCTBOPHI KUCIOT U IIEJI0UEH 110 U3BMEHEHUIO OKPACKU MHIMKATOPA;

XapaKTEPU30BaTh B3aUMOCBSI3b MEXKIY KJIaCCaMH HEOPTaHMYECKUX COCTMHEHUN;

packpsiBaTh cMbIch Ilepuoanueckoro 3akona /. . Menneneesa;

OOBIACHATh (HU3UYECKUN CMBICIT aTOMHOTO (ITOPSAKOBOT0) HOMEpa XMMHUYECKOTO JIEMEHTa, HOMEPOB T'PYIIIIBI ¥ TIEPHO/Ia B IEPUOTUIECKOM CH-

creme /1. 1. Menneneena;

00BSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CTPOSHHSI aTOMOB, CBOICTB 3JIEMEHTOB B IpeieiaX MajiblX MEPUOIOB U INIaBHBIX MOATPYIII;
XapaKTepu30BaTh XMUMHUYECKHE JIEMEHTHI (OT BOAOPO/A 0 KaJblKsl) HA OCHOBE UX MOJOXEeHHs B nepuoanudeckoit cucreme . . Menneneena

1 0COOEHHOCTEH CTPOCHHUS UX aTOMOB;

COCTaBJIATh CXEMBI CTPOCHUS aTOMOB MEPBBIX 20 3IeMEHTOB nepuoauueckoi cucremsl /. . Menneneena;
PacKpbIBaTh CMBICII MOHATUM: «XUMUYECKAsA CBS3b», (QIEKTPOOTPULATEIBHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEUIECTB OT THMA KPUCTALTNYECKON PEIIETKH;
ONpENIEATh BUJI XUMUYECKOM CBSI3M B HEOPTraHUYECKUX COCTUHEHUSX;

M300pakaTh CXEMbI CTPOEHHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUJIAMU XUMUYECKHUX CBS3EH;



*  PacKpbIBaTh CMBICI MIOHATUN «HOH», «KATHOH», «QHUOHY, «QJIIEKTPOJIUTHD, «HEINEKTPOJIUTBD),  <QIEKTPOJIMTAYECKAsT  JTUCCOLMALMSY,
«OKHCJIUTEINbY», «CTENEHb OKUCIICHUN», BOCCTAHOBUTEIIDY, «OKHCIEHUEY, «BOCCTAHOBIICHUEY;

*  OIpEIENATH CTENEHb OKMCIEHUS aTOMa DJIEMEHTA B COCIMHECHUH;

*  pacKpbIBaTh CMBICI TEOPHUH IJIEKTPOIUTUYECKON JUCCOLUALIUY;

*  COCTaBJIATH YpPaBHEHUS DJIEKTPOJUTHYECKON AMCCOLUALMY KUCIIOT, LIEJIOYEH, COJIEH;

*  OOBSICHATH CYIIHOCTb IPOIECCa SICKTPOIUTHUECKON UCCOLMAIIIH U PEAKIUH HOHHOTO OOMEHa;

*  COCTaBJIATH IIOJIHBIE U COKPALEHHbIE HOHHbIE YPaBHEHUS PeakLuii OOMEHa;

*  OmpenensaTb BO3MOXXHOCTH MMPOTEKAHMsI PEaKIHii HOHHOTO 00OMeHa;

*  IPUBOJUTH PEAKLMH, NOATBEPKIAIONINE KaUeCTBEHHBIM COCTAB Pa3INYHbIX BELECTB;

*  ONpEIeNsTh OKUCIUTEIb U BOCCTAHOBUTEIID;

*  COCTaBJIATb YpPaBHEHUS OKUCIIUTEIBHO -BOCCTAHOBUTEIIBHBIX PEAKLIUIA;

*  Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOH pEaKIni;

*  KJaccu(puIUpPOBaTh XUMHUYECKUE PEaKIMH 10 Pa3InYHbIM IIPU3HAKaM;

*  XapaKTepU30BaThb B3aMMOCBS3b MEXJY COCTAaBOM, CTPOEHUEM M CBOMCTBAMU HEMETAILIOB;

*  IPOBOJUTH OIIBITHI [0 MOJYYEHHUIO, COOUPAHUIO U N3YUYEHHIO XUMHUECKUX CBOMCTB Ia3000pa3HbIX BEILECTB: YIIIEKUCIIOrO ra3a, aMMHaKa;

*  pacrno3HaBaTh ONBITHBIM IyTEM ra3000pa3HbIe BELIECTBA: YIJIEKUCIBINA a3 1 aMMHAK;

*  XapakTepU30BaTh B3aHMMOCBA3b MEXAY COCTaBOM, CTPOCHHEM U CBOMCTBAMM METAJLIOB;

*  Ha3bIBaTh OpPraHMYECKHE BEILECTBA M0 UX (opMyje: MeTaH, 3TaH, STWIEH, METaHOJ, 3TaHOJI, INIMLEPHH, YKCYCHasl KUCIO0Ta, aMUHOYKCYCHasI
KHCJIOTa, CTEAPUHOBAs KUCJIOTA, OJIEMHOBAs KUCIIOTA, IJIFOK03a;

*  OLECHUBATh BIMSIHUE XMMHUUYECKOTO 3arps3HEHMS OKPYKAIOLIEH cpe/ibl Ha OpraHu3M YellOBEKa;

*  IPaMOTHO OOpaIIaThCs C BELIECTBAMH B IOBCETHEBHON JKU3HU;

*  ONpEeIeNsITh BO3MOXKHOCTb IMPOTEKAHUS peaKLUi HEKOTOPBIX MPEJICTaBUTENIEH OpraHMUECKUX BEUIECTB C KUCIOPOAOM, BOJOPOJIOM, METAIJIaMHU,
OCHOBAHUSIMU, TaJIOT€HAMH.

BbInyCKHUK MOJIYyYHT BO3MOKHOCTD HAYUHThCSH:

*  BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBLHO THIIOTE3bl O XMMUYECKUX CBOMCTBAX BEILIECTB Ha OCHOBE MX COCTAaBa U CTPOEHUS, UX CIIOCOOHOCTHU
BCTYINATh B XUMUYECKHE PEAKIUH, O XapaKTepe U MPOAYKTAX Pa3IUYHbIX XUMHUUYECKUX PEaKIIHIA;

*  XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOEHUIO U CBOICTBaM, YCTAaHABIUBAIOT NMPUYMHHO-CIIEICTBEHHBIE CBA3H MEKY JaHHBIMU XapaKTe-
PUCTHKaMU BEILIECTBA;

*  COCTaBJIATb MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPAaBHEHUS IO COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;

*  IPOTHO3UPOBATH CIOCOOHOCTH BELIECTBA MPOSBIATH OKUCIUTEIbHbBIE WM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTETEHEH OKUCIIEHUS dJie-
MEHTOB, BXOJIAIIUX B €r0 COCTaB;

*  COCTaBJIATH YPABHEHUS PEAKIUI1, COOTBETCTBYIOIIMX IIOCIIEA0BATENBHOCTH NIPEBPAILIEHNI HEOPTAHNYECKUX BELLECTB PAa3INYHBIX KJIACCOB;



*  BBIABUIaTh U MPOBEPATH IKCHEPUMEHTAIBHO THIIOTE3bI O Pe3ybTaTax BO3JACHCTBHUS Pa3IMYHBIX (PAKTOPOB Ha U3MEHEHHE CKOPOCTU XHMHYe-
CKOM peaKlnH;

*  HCIIOJIb30BATh MPHOOPETEHHBIC 3HAHUS I SKOJIOIMYECKH I'PaMOTHOIO TIOBEJICHUS B OKpY>KaIoIlel cpee;

® HUCIIOJIB30BAaTh HpI/I06p€TéHHBIe KIIFOYCBBIC KOMIICTCHUWHW IIPHU BBIIIOJHCHHUU IIPOCKTOB U y‘-Ie6HO-I/ICCHeI[0BaTeJILCKI/IX 3ala4 10 HU3YYCHHUIO
CBOMCTB, CITIOCOOOB IMOJIYYE€HHUS U PACIIO3HABAHUS BEIIECTB;

® 00BEKTUBHO OLCHUBAThH I/IH(i)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

* KPHUTHYECKHM OTHOCHThCS K IICEeBAOHAYYHOH MHGOPMaIUM, HEAOOPOCOBECTHOM peKJiaMe B CPeICTBAX MacCOBOM MH(OPMALINH;

® 0CO3HaBaTh 3HAUYCHUC TCOPETUICCKUX 3HAHUU 110 XUMHH JIIA HpaKTquCKOﬁ JACATCIIbHOCTH YC€IIOBCKA,

*  CO3JAIOT MOJENU U CXEMBbI Ul PelIeHUs y4eOHBIX U TIO3HABATENbHBIX 3a/1a4; IOHUMATh HEOOXOUMOCTh COOJIIOICHHS MIPEeIMCaHuil, peia-
racMbIX B MHCTPYKIUAX 10 MCITOJIB30BAHHUIO JICKAPCTB, CPCACTB 6I:ITOBOI>1 XUMHU U Op.

2. Conep:xanmne y4eOHOT0 nmpeaMera:

IToBTOpeHMe N 00001IeHHE CBeIeHUH O Kypcy 8 Kj1acca

bunapubie coemunenus. OKCHIBI coneoOpasyromme U Hecoeoopasyromue. ['mapokcuasl: ocCHOBaHUS, aMpoTepHble, KUCIOThL. CpenHue,
KHCJIIbIE, OCHOBHBIE COJIU.

O06o01menre cBeeHnd 0 XUMHYECKUX peaknusax. Kiaccudukamms XMMAYECKUX peakluid MO pa3IMYHbBIM OCHOBAHHSM: COCTaBY U YHUCITY
pearupyromux 1 o0pa3yIIUXCs BEIIeCTB, TEMI0BOMY 3P QeKTy, HaNpaBICHHIO, U3MEHEHHMIO CTETEeHEW OKUCICHHs JJIEMEHTOB, OOpa3yIoUINX
pearupyroiire BemecTna, gpase, UCMoIb30BaHUIO KaTaIH3aTopa.

[ToHsiTHE O CKOPOCTHU XUMUYECKON peakuuu. PaKTOPhI, BIUAIONINE HA CKOPOCTh XUMUYECKUX PEAKLUNA: IPUPO/Ia PEarupyrolnuX BEIIECTB, UX
KOHIICHTpAaIus, TeEMIIepaTypa, IIoIa b CONMPUKOCHOBEHUsI, HATMYUE KaTtaausaropa. Katamms.

JlemoHcTparuu

O3HakoOMJIEHUE C KOJUIEKIIMSIMU METAJVIOB U HEMETAJLIOB.

O3HaKOMJIEHUE C KOJUIEKIIUSIMU OKCUIOB, KUCIIOT U COJIEH.

3aBUCHMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIUU OT MPUPOIBI PEarupyrOIINX BEIIECTB.
3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOU PEaKIMK OT KOHLEHTPAIMU PEarupyronux BellecTB.
3aBHCUMOCTh CKOPOCTH XMMUYECKOW PEAKIUH OT IIOIIaaN

COMPUKOCHOBEHHUSI PEArupyIOIIUX BEIIECTB («KUTISIIUN CII0I).
3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIMU OT TEMIIEPATYPhI PEarupyIOIINX BEIIECTB.
JlabopaTopHbIE OMBITHI
1. B3anmoneiicTBre aMmMuaka U XJ0pOBOJIOPOIA.

2.  Peakuus HeHTpaau3aluu.
3.  HabGmonenue TemnoBoro >GpexTa peakiuuy HeHTpaTn3aruHy.



4, B3auMopeiicTBre cepHoi KUCIOTHI ¢ okcuaoM Meau (11).

5. PasyioxkeHue MepoKCHIa BOJOPO/IA C TOMOMIBIO KaTaiassl KapTodes

6. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKOW PEAKIIMU OT IIPUPO/IbI PEArHPYIOIINX BELIECTB HA IIPUMEPE B3aUMOJIEHCTBHS PACTBOPOB THOCYIIb(aTa
HaTpUs U XJIopuaa 6apusi, THOCYIb(paTa HATPUs U COISTHON KUCIIOTBHI.

7.  3aBUCMMOCTbH CKOPOCTH XMMHYECKON PEAKIIMU OT NPUPOIbI METAILIOB IIPH MX B3aUMOJIEHCTBUM C COJITHON KUCIIOTOM.

8.  3aBUCHMMOCTbH CKOPOCTH XMMHYECKON PEAKIIMU OT NPUPOIbI KUCIOT IPU B3aMMOJIEHCTBHH UX C HKEIE30M.

9.  3aBHCMMOCTB CKOPOCTH XMMHYECKOW PEAKIIMH OT TEMIIEPATYPBI.

10. 3aBucMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHLIEHTPALIHH.

11. 3aBucMMOCTB CKOPOCTH XMMHYECKON PEAKIMH OT ILIONIAN CONPUKOCHOBEHHS PEArMPYIONINX BEIECTB.

12. 3aBucuMOCTb CKOPOCTH XMMUYECKON PEAKIUMK OT KATaIHu3aTopa.

XUMHYeCKHE PEaKIUUA B PACTBOPAX 3JIEKTPOJIUTOB

[TonsiTe 00 SJAEKTPOJMTHUCCKOW TUCCOIUAIUU. DJICKTPOJUTHI U HEAICKTPOJIUTH. MeXaHHU3M JHUCCOLUAIMHA JJIEKTPOJIMUTOB C Pa3IudHbIM
xapakTepoM cBsizu. CTENeHb AIEKTPOIUTHIYECKOM nucconranuu. CHIIbHBIC U CIa0bIE 3JIEKTPOTHUTHIL.

OcHOBHBIE TTOJIOKEHUS TEOPUU IEKTPOIUTHUECKOM auccormanyu. Knaccudukammst HoOHOB U UX cBoiicTBa. KHCIOTHI, OCHOBAaHUS U COJIU KaK
3JEKTPONUTHI. VX Kitaccuukanust 1 TuCCoIuaIus.

OO0mue XMMUYEeCKHEe CBOMCTBA KHCIOT: U3MEHEHHE OKPACKHM HMHIUKATOPOB, B3aMMOJCHCTBHE C MeTalslaMH, OKCHUIAMH W TUAPOKCHUIAAMHU
METaJUIOB U COJISIMU. MOJIEKYIISIpHBIC U MOHHBIE (TTOJIHBIE U COKPAIIEHHBIC) YPAaBHEHUSI PEaKIIHi.
XUMUYECKUN CMBICIT COKPAIIEHHBIX YPAaBHEHUH. Y CIIOBUSA MPOTEKAHUS PEAKIMI MEXY SJIEKTPOJIUTAMU 0 KOHIIA. Pl akTMBHOCTH METaJLJIOB.

OO0111Me XUMHUYECKHE CBOKMCTBA IIEJIOUEli: B3aUMOJIEHCTBAE C KHUCIIOTaMHM, OKCHUIaMH HEMETAIUIOB, cojiiMH. OOII1e XMMHUYECKHE CBOMCTBA
HEpacTBOPUMBIX OCHOBAHMI: B3aMMOJIEHCTBHE C KUCIOTAMHU, Pa3JI0KEHUE ITPU HAarPEBAHUU.

OO01mre XMMHUYECKHUE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIOTAMH, IIEJI0YaMH, COJISIMU U MeTaJlaMu. B3anmoielicTBHE KHUCIIBIX
COJIell CO MIeI0YaMu.

[uaponms, kak OOMEHHOE B3aMMOJECUCTBHE COJICH ¢ BOMOW. [ Maponm3 conmm CHUIBHOTO OCHOBAHUS WM Ci1ab0W KucCIOTHL. ['maponus comu
c1aboro oCHOBaHUs U CHIbHOM KucaoThl. [1kama pH.

CBoIICTBa KHCIIOT, OCHOBAaHUM, OKCHJIOB U COJIEH B CBETE TEOPUU DIEKTPOJIUTHUUYECKOU TUCCOIHAIIUN U OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKuui.

JeMmoHcTpanmu.

. HcnbiTanue BeecTB U X pacTBOPOB Ha 3JIEKTPOIMPOBOTHOCTD.

. 3aBUCHUMOCTD AJIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
. JIBr>KeHUE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.

. Omnpenenenne xapakrepa cpeibl B pacTBOPax COJIEH.



JlaBGopaTopHbIE OMBITHI.

13. Juccoumanus cnabbix SJIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHL.

14. V3meneHue OKpacKy MHAMKATOPOB B KUCIOTHOM CpeE.

15. Peakuus HelTpanu3anuy pacTBoOpa IEIOUHN PA3IMUYHBIMU KUCIOTAMHU.

16. Tlonyuenue ruapokcuna Meau (11).1 ero B3anMoaeiCTBUE C Pa3IMYHBIME KHCIOTAMH.

17. BsaumoneiicTBue cuIbHBIX KUCIOT ¢ okcuaoM meau (11).

18-20. B3anmopeiicTBre KUCIOT ¢ METaJlJIaMHu.

21. KauecTBeHHas peakuys Ha KapOOHAT-MOH.

22. TlonydeHue CTYAHS KDEMHUEBOM KUCIIOTEHL

23. KauecTBeHHas peakLys Ha XJIOPUJL - MU CYIb(aT-uOHEI

24. W3MmeHeHME OKPACKHM MHAUKATOPOB B HIEIOYHOM CpEJIE.

25. BsauMopelCTBHE MIENOYEH ¢ YIIIEKUCIBIM Ia30M.

26. KauecTBeHHas peakLys HAa KATHOH aMMOHHSL.

27. Tlomyuenne ruppokcuna meau (1) u ero pasnoxenue.

28. BsauMoselicTBUE KapOOHATOB C KUCIOTAMH.

29. Tlonyuenne rugpokcuna xenesa(lll).

30. BsaumopeiicTere xene3a ¢ pactBopoM cyibdara meau (11)

[TpakTnyeckue paboTh

1. Pemienue sKcrnepuMEHTATBHBIX 3314 110 TEME «DJNEKTPOJIUTUYECKAsS JUCCOLMALIAS
HemeTanibl M UX COeIMHEHUS

CtpoeHre aToMOB HEMETAJIOB U MX nojoxeHue B Ilepuonnyeckoil cucteme. Psaa snexkrpoorpunarensHoctd. Kpucranmuueckue peréTku
HEMETAJJIOB — TPOCTHIX BEIIECTB. AJIOTponus U e€ npuuuHbl. dusnueckue cBoiicTBa HemeTamuioB. OOIIMe XMMHUYECKUE CBOMCTBA HEMETAJUIOB!
OKHUCJIUTETIbHbIE U BOCCTAHOBUTEIBHBIE.

["anmorensl, cTpoeHHE MX aTOMOB M MOJeKyJd. DU3MUecKMe U XMMHUYECKHE CBOMCTBA TajOreHOB. 3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB
raJIOTeHOB B 3aBUCHMOCTH OT UX HojoxkeHus B Ilepuoamnueckoil cucteme. HaxoxkneHue rajoreHoB B NMPUPOJE U UX MOJIydeHUE. 3HAu€HUE U
IIPUMEHEHHE TaJIOTEHOB.

["anoreHoBOOPO/IBI M COOTBETCTBYIOIIME UM KHUCIIOTHI: IUIABUKOBas, COJIsIHAas, OpOMOBOAOPOJHAS, HOJOBOJOPOAHASA. [ aloreHunbl.
KauecTBeHHbIE peaklluu Ha TaJOreHua-uoHbI. [IpMeHeHe CoOeJMHEHNH raJloreHOB U UX OMOJIOTHYeCcKast POJib.

O6mas xapakrepuctuka s1aemMeHToB VIA-rpynmel. Cepa B mpupoje U €€ moydeHue. AJIOTPONHbIE MOAM(PHUKAIINKN CePhl U UX CBOWCTBA.
XHUMHUUYECKUE CBOMCTBA CEPBI U €€ IPUMEHEHUE.

CepoB0o0pO/I: CTpOEHUE MOJIEKYIIbI, (U3NYECKUE U XUMUUYECKUE CBOICTBa, oydyeHue u 3HaueHue. CepoogopoaHas kuciaora. Cynbduasl u
uX 3HaueHue. JI'oMuHOOPHI.



Oxkcup cepsl (1V), cepaucrast kuciora, cyibputhl. KauecTBeHHas peakiiys Ha CyJIb(QUT-UOH.

Oxkcun cepsl (VI), cepnas kucnora, cyabdarel. Kpucramioruaparel. KauecTBeHHas peakuus Ha Cyib(haT-HoH.

CepHas KucI0Ta - CUIIBHBIN A5eKTposnuT. CBOMCTBa pa30aBiIeHHON CEPHOM KUCIOTHI, KAK TUIIMYHOW KUCIIOTHI: B3aUMOJICHCTBHE C METaIlJIaMH,
OCHOBHBIMH U aM()OTEpHBIMH OKCHaMH, OCHOBAHUSMH U aM(POTEPHBIMU THIPOKCHIaMH, COIsIMU. KauecTBeHHas peakiusi Ha CyIb(haT-uoH.

OO6mmas xapakTepuctuka 3eMeHToB VA-rpynmbl. A30T, CTpOCHHE aToMa U MOJIeKYJibl. Du3nueckue U XUMUYECKUE CBOMCTBA U MPUMEHEHHE
a30Ta. A30T B IPUPOJIC M €0 OMOJIOTHYECKAas POJIb.

AMMUaK, CTpOCHHE MOJIEKYJIbI U (U3NYECKUEe CBOMCTBA. AMMUAYHas BOJA, HAIIATBIPHBINA CIIUPT, THIPAT aMMHUaka. JJOHOPHO -aKIENTOPHBIN
MexaHu3M 00pa3oBaHMs KaTMOHAa aMMOHMUsI. BoccTaHOoBUTEIBHBIE CBOMCTBA aMMuaka. Cojiu aMMOHUS U WX TipuMeHeHue. KaduectBeHHas peakuusi Ha
KaTHOH aMMOHHUSI.

OKcHIIBI a30Ta: HECOICOOPA3YIONIUE W KUCIOTHBIE. A30THCTasl KUCIOTa M HUTPUTHL. A30THAsI KUCIIOTA, € ToTydeHue U CBoicTBa. HUTpatsl.

®ochop, ctpoenue aroma u amiorponusi. Dochunsl. ®ochun. Oxeun dochopa(V) u oprodhocdopnas kuciora. Docdatel. PochopHbie
ynoopenusi. MTucekTuiuap!.

OO6mas xapakTtepucTuka 3MeMeHTOB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX BEIIECTB M COEIWHEHUN B 3aBHCHUMOCTH OT
MOJIOKEHUsS dJIeMeHTOB B [lepuoamueckoit cucreme. YTiepos. AJUIOTpONHbIE MOIU(BUKAIMA: aiMa3, TpaduT. AMOP(HBIA YIIIEpOJ H €ro CopTa:
ca)ka, aKTUBUPOBAHHBIN Yrojib. AsicopOrusa. XuMUuecKue cBocTBa yriaepoaa. Kokcoxumuueckoe mpou3BOACTBO U ero npoaykius. KapOuasl.

Oxkcun yrnepopa(ll): ctpoenue Mousekynbl, nmonydeHue u ero cpoiictBa. Oxcup yriaepoaa(lV): crpoeHne MOJEKyJbl, MOJy4Y€HUE U €ro
cBoiicTBa. YronbHas kucnoTta. Coiau yroiabHON KUCIOTHI: KapOOHATHI M THAPOKApOOHATHI. TeXHUUecKas U MUIIeBas coja.

Heoprannueckne u opraHUYecKHe BEIIECTBA. YTJIEBOJIOPObl. XUMHUUYECKOE CTPOCHHE OPTraHWYECKHX BEUIECTB, KaK MOPSIOK COCTUHEHUS
aTOMOB B MOJIEKYJI€ TIO BAJICHTHOCTH.

MertaH, 3TaH, Kak NpeleibHbIE YIIEBOJOPOABl. ODTWUJIEH W alleTUJIeH, KaK HempeAesibHble (HEHACHIIIEHHBIE) YIJIEBOOPOabl. ['opeHue
yrieBoopoaoB. KauecTBeHHbIE peakIuu Ha HEMPEEIbHbIE COSIUHEHNUS.

OTUJIOBBIN CIIUPT, €T0 MOJIyueHue, MIpUMEHEeHne U (pu3rosaoruueckoe neicTaue. TpéxaToMHbIM cnupt raunepuH. KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CIUPTHI. YKCYCHAs - MIPEACTaBUTENb Kilacca KapOOHOBBIX KHUCIIOT.

Kpemuuii, ctpoenue ero atomMa u coiictBa. Kpemuuii B npupone. Cunmunuasl u cuiad. Oxcua kpemausi(1Y). KpemuueBast kucnora u eé
COJIN.

[Ipon3BoaCcTBO cTekya W IeMeHTa. [IpOayKIus CHJIMKATHOW MPOMBIIUICHHOCTH:ONITUYECKOE BOJIOKHO, Kepamwuka, (apdop, dasHc.
Onrrnyeckoe BOJIOKHO.

Hemerannel B mpupone. @pakinuoHHas MEPEroHKa >KUIKOTO BO3JyXa KaK CHOco0 MONydeHHsl KUCIOpoaa, a3oTa, aproHa. llomydenwe
dbocdopa, kpeMHwHs, XJI0pa, Hoa. DIESKTPOIHU3 PACTBOPOB.

[TommyueHue cepHOM KUCIOTHI: CBIPhE, XUMU3M, TEXHOJIIOTUYECKAsl CXeMa, METO/]I KUTIAIIETO CIIOs, MPUHIUIIBI TETI000MEHa, MPOTUBOTOKA U
nupkyssiiuu. Oneym. [Ipon3BoaCTBO aMMHuaka: ChIPhE, XUMHU3M, TEXHOJIOTHYECKAs CXeMa.

JleMoHCTpanun

o Komieknust HeMeTaoB.



L MOI[CJ'II/I KpUCTAJUIMICCKUX pCIHéTOK HEMCTAJIJIOB: aTOMHBIC 1 MOJICKYJISAPHBIC.

e O30HATOpP U MPHUHIIUIIBI €70 PaOOTHI.

® ['opeHre HEMETAIIOB - MMPOCTHIX BEIIECTB: cepbl, (hocdopa, IPeBECHOTO YIiIsl.

OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.

B3anmopencTere rajloreHoB ¢ MeTaJlJIaMU.

BriTecHenue xsopa 6poMoM UM 0J1a U3 pacTBOPOB UX COJIEH
Konnekuus npupoaHbIX COEIUHEHUH XI10pa.

B3aumopeiicTBue cepsl ¢ METAIIAMMU.

["'openue cepbl B KUCIOPOJE

Konnexuus cynbGuaHbIX pya.

KauecTBenHnas peakuust Ha Cyab(UI-MOH

OObeciBeurBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.
B3anmopneiicTBre KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTBI C MEJBIO.
OO0yriauBaHue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOMN CEPHON KUCIOTOM.
Juarpamma «CocTaB BO3ayxa».

Buneodpparments! u cnaiast «lItnusu 06azapei».

[Tonydenue, cobupanue u pacrio3HaBaHUE aMMHAKa.

Paznoxenune 6uxpomara aMMOHHMSL.

B3anMopnencTere KOHIIEHTPUPOBAHHOM a30THOW KMCIIOTHI C MEJIBIO.
I'openue yepnHoro mopoxa

Pa3noxxeHne HUTparTa Kajaus U TOPEHUE IPEBECHOTIO YTroJIbKa B HEM
O06pa3sibl mpupoaHBIX coenuHenuid pocdopa.

['openue docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tonmyuyenue 6enoro pochopa 1 UCHIBITAHUE €T0 CBOHCTB
Komneknus «O0pa3iisl MPUPOTHBIX COSTUHEHUN YTIEpOIar»

[Hoptper H. 1. 3enunckoro. [Tornomenne akTHBUPOBAHHBIM YIJIEM paCTBOPEHHBIX BEILIECTB UJIU T'a30B.

Y CeTpoiCTBO IPOTUBOTa3a.

L4 MOJIeJ'II/I MOJICKYJ M€TaHa, 9TaHa, OTUJICHA U allCTUJICHA.

® Bzaumo/eiicTBue 3TuiIeHa ¢ OpOMHOM BOJOH U pacTBOPOM NEpMaHraHaTa KajHsl.



OOure XMMUYecKHe CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHON KUCIIOTHI.
KauecTBeHHas peakliis Ha MHOTOAaTOMHBIE CITUPTHI.

Komnekmust «O6pa3iibl MPUPOIHBIX COSTMHEHUN KPEMHUS.

Komrekuus crekia, KEpaMUKH, IEMEHTA U U31EJIUNA U3 HUX.

Koekuuys npoaykuuu CUIMKaTHON MPOMBILIJIEHHOCTH.

Buneodparmentst u cnaiiapl «I [pon3BOACTBO CTEKIIA M IEMEHTAY.
Komnekuust «lIpupoHbie coeMHEHNS HEMETAIIIIOBY.

Buneodparmentst u cnaiiipl «@pakiimoHHas IEPETOHKA KHUIKOTO BO3TyXa
Buneodparments! u cnaiinsl «llonydyenue Bogoposa, KUCIOpoia U raIoreHOB IEKTPOIUTHYECKUM CIIOCOOOM.
Mogenu annapaToB [Uis IPOU3BOJCTBA CEPHOM KUCIIOTHI.

Mopenp Kunsmero cios.

Mozenb KOJIOHHBI CUHTE3a aMMHUaKa.

Buneodparmentst u cnaiiapl « [pon3BOICTBO CEpHON KUCIOTHD.
Buneodparments! u cnaiiasl «I[Ipon3BoacTBO aMMHaKay.

Komnexkuust «CpIpb€ A1 NOMy4eHUsI CEPHOM KUCIIOTBD».

JIaGopaTopHbI€e OMBITHI

31. PacnosHaBaHMeE raJOreHU-HOHOB.

32. KauecTBEeHHbBIE pEAKIIUK Ha CYIb(aT-UOHBL.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

34. Xumudeckue CBOMCTBA a30THOM KHCIIOTHI, KaK DJIEKTPOJINTA.

35. KauectBennble peakuuu Ha Gpochar-uoH.

36. TlomyueHue u CBOKMCTBA YTONBHOM KUCIIOTHL.

37. KauecTBeHHas peakuys Ha KapOOHAT-MOH.

38. TIpomyckaHue yriIeKHCIIOTO rasa 4epe3 pacTBOP CUIIMKATa HATPHS.
IIpakT4yeckue padoThI

2.  W3ydeHue CBOMCTB COJSHOM KMCIOTHI.

3 W3yuyenue CBOMCTB CEPHOM KUCIIOTBHI.

4.  Tlony4yeHue aMMUAKa U U3YYEHHE ETO CBOMCTB.

5. Tlomyuenue yriekucioro raza. KauecTBeHHas peakiust Ha KapOOHaT-HOHBI.



MeTaJiIbl M UX COCAUHCHUA

[Tonoxenue meramnoB B llepmoamueckoid cucreme xumuueckux aneMeHToB [, M. MenpaeneeBa, CTpO€HHE MX aTOMOB M KpPHUCTAJUIOB.
Mertannuueckas CBSI3b M MeTaJUIMUEcKas KpHUcTajuinueckas pemérka. dusmueckue CBOWCTBa METaJUIOB: JJIEKTPO- U TEIJIONPOBOJHOCTb,
OTpa)karollas ClOCOOHOCTh, INIACTUYHOCTh. CIJIaBbl UEPHBIE U LIBETHBHIE.
MerTanmibpl Kak BOCCTAHOBHUTENU. DJIEKTPOXMMHUUYECKUN Psii HampsDKeHUd. B3aumopeiicTBue MeTasioB C HEMETajulaMd, OKCHAAMU, KHCIOTaMH,
COJISIMU. AJTFOMUHOTEPMHUSL.
CtpoeHue aTOMOB M IIPOCTHIX BELIECTB LIEIOYHBIX METAJIOB. 3aBUCUMOCTh (PM3NYECKUX U XUMUYECKUX CBOWMCTB IIETOYHBIX METAJUIOB OT 3aps/iOB
saep ux aroMoB. OKCHJIBI M THAPOKCHUIBI IEIOYHBIX METAJUIOB, UX MOJy4YeHHEe, CBOWCTBA, MPUMEHEHHE. BakHelIe cou MEeI0YHbIX METaJUIOB, UX
3HAUEHUE B )KUBOW U HEKUBOU MPUPOJIE U B KUZHU YETIOBEKA.
CrpoeHrie aTOMOB M MPOCTHIX BEUIECTB IEIOYHO3EMENBHBIX METAJUIOB. 3aBHCUMOCTh (DM3NYECKUX U XUMHUYECKUX CBOWCTB IIEIIOYHO3EMETbHBIX
METAJIJIOB OT 3apsioB sigep ux aromMoB. OKCHUABI U THAPOKCHUIBI IIETOYHO3EMENIbHBIX METAJIOB, MX TMOJY4YeHHE, CBOICTBA W TNPUMEHEHHE.
Baxwneiinme comu mEnouHo - 3eMETbHBIX METAJUIOB, HX 3HAUCHHE B IPUPOAC U JKU3HU YenoBeka. KapOoHaTs! 1 ruIpoKkapOOHAThI KaIbIIHS.
XKéctkocth Bombl: BpeMeHHass M mocTosiHHas. CrocoObl ycTpaHeHHs BpeMeHHON KEcTkocTh. CrocoObl YCTpaHEHHUS TMOCTOSHHOW >KECTKOCTH.
Nonutel. CoennHeHNS ATIOMUHUS B IPUPOJie. XUMHUECKUE CBOMCTBA amfoMiUHUA. OCOOCHHOCTH OKCHJIA M TUAPOKCHIA ATFOMUHHS Kak aM(pOTepHBIX
coenuHeHUH. BaxkHele cony anroMUHUS (XJIOpUI, cyibdar).
OcoOenHocTu cTpoeHHUs aToMma kenesa. JKene3o B mpupoje. Baxuelimme pynsl xeneza. Oxcuasl U rugpokcusl sxenesa(ll) u xenesa(lll). Conu
xenesza(ll) u xxenesa(lll). OOHapyx)eHHe HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HaUCHHE COSTMHEHUN Kele3a.
Koppo3zus xumuueckas 1 3JIeKTpoXuMudeckasi. 3aluTa MeTajljloB OT KOoppo3uu. MeTauisl B pupojie: B CBOOOAHOM BUJIE U B BUJIE COETUHEHUI.
[Tonsitue o metamutypruu. UépHas u nBeTHast Metautyprus. [lupomerannyprusi, THApOMETaITyprus, JIeKTpoMeTauTyprusi. JJoMeHHbIH mporiecc.
[TepepaboTka uyryHa B cTajigb. DJIEKTPOJIU3 PACIIABOB.

JleMoHcTpanun

. B3anmoneiicTBre HATpUs, TUTUS U KaJbLHS C BOJOM.

. ['openue HaTpus, Maraus u xesne3a B KUCIOPOJE.

. Bcemnblka TEpMUTHOR CMECH.

. B3anmopeiicTBre cMecH MOPOIIKOB CEPBI U JKeTe3a, [IMHKA U CEPBI.
. BzanmogeiicTBre alfOMUHIS C KUCIOTaMU, IIEJI0YaMH U BOJIOM.

. B3anmoneicTeue xkene3a u MEIH C XJIIOPOM.

B3aunmMogeiicTBre Meau ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTON M a30THOM KUCIOTOH (pa30aBIeHHON W KOHIIEHTPUPOBAHHOM).
. Oxkpacka TIaMeH COSTUHEHUSIMH TIEeTOYHBIX METAJIIOB.
. Oxkpacka miaMeHu COeUHEHUAMHU 1IETOUYHO3EMENbHBIX METAJIJIOB .
. T"amenune n3BecTy BOMOM.



[Tonydyenue &ECTKOM BOAbI B3AMMOJACHCTBUEM YTJIEKUCIIOTO ra3a C U3BECTKOBOM BOJOM.

. YcTpaneHue BpeMEeHHOM KECTKOCTH KUIISTYEHUEM U 100aBKOM COJIBI.
. YcTpaHeHue MOCTOSIHHOM KECTKOCTH T00ABKOM COJIBI.
. MoHUTHI ¥ IPUHIIKT UX ACUCTBUS (BUACOPpPArMeHT).
. Komnekuust npupoaHbIX COeIMHEHUN aTFOMUHHUSL.
. Buneodparments! u cnaiiapl «OKCHI ATFOMUHUS B €70 MOAU(DHKAITII.
[Tonyuenue ampoTepHOro rTUAPOKCUIA ATIOMUHUS U UCCIIEI0BAHUE €T0 CBOWCTB.
. Konnekuus « XumMudeckre HCTOUHUKH TOKa.
Pe3ynbTarhl IIUTENEHOTO SKCIICPUMEHTA 110 U3YUEHUIO KOPPO3UH CTAIBHBIX U3JICJIUN B 3aBHCUMOCTH OT YCJIOBUI TIPOIIECCOB.
. Boccranosnenue meau u3 okcuaa meau(1l) Bogopogom.
. Buneodparmentst u cnaiiasl «[I[por3BoACTBO UyryHa U CTATH.
. Buneodparments! u cnaiiasl «M31enus U3 4yryHa v CTaiamuy».
. Buneodparments! u cnaiiasl «I[Ipon3BoACTBO aFOMUHUS.

JlaGopaTopHBbI€ OIBITHI

39. BsaumopeiicTeue xene3a ¢ pactBopom cyibdara meau(ll).
40. ITonyuenune u3BECTKOBOM BOJbI U ONBITHI C HEM.

41. Tlonyuenue rumpokcunos xenesa(ll) u (11).

42. KavecTBEHHBIE pEaKIUK HA KATHOHBI JKEJIE3a
[TpakTuyeckue paboTh

6.7KECTKOCTL BOBI M CIIOCOOBI €€ YCTPaHEHHMS.

7 .Pelienre SKCIIEPUMEHTABHBIX 337124 10 TeMe «MeTasuibiy.

X¥MHS 1 OKPY2KAKIas cpeaa
CrpoeHue 3eMiu: sApo, MaHTHS, 3eMHas Kopa, UX XUMUYEeCKu# cocTaB. JIutocdepa u e€ xumuueckuii cocraB. Munepassl. Pynbl.
Ocanounsie mopoasl. [lone3nsie uckonaembie. XUMHUYECKUN COCTaB rUApochepbl. XUMHUECKUI cOCTaB aTMOC(hEpBI.
HcTOuyHUKH XMMHUYECKOTO 3arps3HeHUsI OKpyxKatouieil cpeapl. [ 1obanbHble 3K0I0rnueckre NpooieMbl YeI0BeYeCTBa: MapHUKOBBIHN 3 dexT,
KHCJIOTHBIE TOKAH, 0O30HOBBIE JIBIPbI. MEXTyHApOAHOE COTPYTHHUUECTBO B 00JIACTH OXPAHbI OKPY>KAIOLIEH Cpeibl OT XUMUYECKOTO 3arpsi3HEHHS.
«3enéHas XuMUs».
JdemMoncTpanuu
. Buneodparments! u cnaiasl «CtpoeHue 3eMild U €€ XUMUYECKHI COCTaB.
. Komiekuyst MUHEpaJIoB ¥ TOPHBIX IOPOI.



* Komnekuust «Pyasl METamioBy.
BuneodparmenTst u cnaiiasl «I 1o6abHBIE S9KOJIOTHYECKUE MTPOOIEMBI USTTOBEYECTBAY.
JlaGopaTopHbI€ OTBITHI
43. W3syueHwue rpaHmra.
44, W3yuenne MapKHPOBOK PA3IMYHBIX BUIOB IIPOMBIIUIEHHBIX U IIPOAOBOILCTBEHHBIX TOBAPOB.
O06001IeHMe 3HAHUI IO XUMHM 32 KYPC OCHOBHOM IKOJIBI.

IToaroroBka k OCHOBHOMY roCyJapCcTBEHHOMY JK3aMeHY

Crpoenue aToma B COOTBETCTBHH C MOJIOKEHHEM XUMUYECKOro 3emenTa B [lepuoanueckoii cucreme. CTpoeHHE BEILIECTBA: XUMUUYECKAs CBSA3b U
KPUCTAULIMYCCKHUE PEIIETKHA. 3aBHCUMOCThH CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH MTPOCTHIX BEMIECTB (METAJUIOB, HEMETAIUIOB, OJIATOPOJIHBIX Ta30B) OT
MOJIOXKEHUS 1eMeHTOB B Ilepronnueckoit cucteme. TUnosiorus HEOpraHMYECKUX BEUIECTB, JACJIEHUE UX Ha KJacchl U rpynnsl. [IpeacraBurenu.
[Ipu3Haku 1 ycinoBUs MPOTEKAHUS XUMUYECKUX PEaKIIUi. TUTIONIOTUS XMMHUUECKUX PEAKIIMi 10 pa3IuyHbIM OCHOBaHUsAM. Peakiiuu noHHoro ooMeHa.
OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH.
XUMHYECKUE CBOMCTBA MIPOCTHIX BEIIECTB. XapaKTEPHbIC XUMUYECKHUE CBOMCTBA COJICO0Pa3yIOIUX OKCUIOB, TUIPOKCHIOB (OCHOBAaHUM, KUCIIOT U
aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



3. TemaTn4yeckoe MJIAHMPOBAHME

Ne Tema KommmuectBo wa- | Koi-Bo npakTu- Kou-Bo koH-
COB YECKUX pabOT | TPOJBHBIX pabOT

1 [ToBTOpenue u 06001IeHNE CBEeIeHUH IO Kypey 8 kiacca. Xu- 7 yacoB 0 1
MUYECKUE PEaKIUH

2 XUMHUECKUE PEaKIK B PACTBOPaX 10 gacos 1 1

3 Hemeranisl 1 ux coeiMHEHUS 25 yacoB 4 1

4 MerTaiuibl ¥ UX COETUHEHHS 17 gacosB 2 1

5 XuMUsI 1 OKpYKaroIias cpeaa 2 yaca 0 0

6 O06001IeHre 3HAHM 110 XMMHUU 332 KYpC OCHOBHOM IITKOJIBI. 5 yacoB 0 1
[ToaroroBka k OCHOBHOMY rocyaapcTBeHHOMY 3k3ameny (OI'D)
UToro: 66 yacos 7 5




INPUJIOKEHHUE 1

KAJIEHAAPHO-TEMATHUYECKOE
IHJTAHUPOBAHUE



Ne ypoxka HaumenoBanue paznena, TeMbl Konnue- Hara [Ipumeuanus, nsmeHe-
CTBO 4acoB HUS, BHOCUMBIE B pa-
004yI0 MPOrpaMmy
IToBTOpeHue u 0000mIeHNe cBeeHUI 0 Kypcey 8 kiacca. Xumunueckue peakuuu (7 4)

1 Knaccudukanus HeopraHMuecKUX BEIIECTB U UX HOMEHKIIATypa 1
2-3 Knaccudukanms XuMU4ecKUX peaKiyii Mo pa3InIHbIM OCHOBAHHSIM 2
4-5 [TonsiTHE O CKOPOCTH XMMHUYECKOMN pEaKLIUU. 2
6. Karanm3 1

7 Bxonanas nuarnoctuueckas pabota 1

Xumuyeckue peakuuu B pacrpopax (10 u)
8. DIEKTPOTUTHICCKAS 1
JICCOIMALIUS

9. OcHOBHBIE TIOJIOKEHUS TEOPUH dJIEKTpoauTUYecKoi nuccounanuu (TO/I) 1
10.-11 | Xumuueckue CBOMCTBA KHCIOT KaK AJIEKTPOIUTOB 2
12. XHUMHUYECKUE CBOMCTBA OCHOBAHUH KaK JIEKTPOJIUTOB 1
13 XUMHYECKUE CBOMCTBA COJIEH KaK 3JIEKTPOJIUTOB 1




14

[TonsiThe o ruponuse conen

15 IT.p. Ne 1. Pemienune akcnepuMeHTaJIbHBIX 3314 110 TeME «JIEKTPOJINTHU-
YecKas TMCCOIMAITHSDY

16 O0o001IeHrEe U CHCTeMAaTU3allus 3HAHUN TI0 TeMe « X UMUYECKUE PEeaKIIHH
B pacTBOpax JIEKTPOIUTOBY

17 K.p.Ne 1 o reme «XnMuueckue peakuu B paCTBOPAX IEKTPOIUTOBY

Hemeranabl U ux coegnHenus (25 1)

18 OO0mrast xapakTepuCTHKA
HEMETaJLIOB

19 O61as xapakrepuctuka 3nemeHToB VIIA rpynmnsl — ramoreHon

20 CoenuHeHHs raIoreHoB

21 [T.p.Ne 2. «3yueHue cBOMCTB CONSIHON KUCIOTHD»

22 OO6mas xapakrepuctika 31emMeHToB VI A - xanekorenos. Cepa

23 CepoBoopos u cyabhus!

24 KucnopoHbie coeIMHEHNS CepbI

25 [Lp. No 3. «M3ydyeHune CBOMCTB CEPHOU KUCIOTHI»

26 OO011ast XxapakTepUCTHKA XUMHUECKUX AJIeMeHTOB VA rpymibl. A30T

27 Ammuak. Cony aMMOHUS

28 IT.p.Ne 4 «[TonyueHre aMMHuaKa 1 U3y4eHHE €ro CBOHCTBY




29-30

KI/ICJ'IOpOI[HBIG COCOAUHECHHUA a30Ta

31 ®dochop u ero coeTMHEHHS

32 OO6m1as xapakTepucTuka 35eMeHToB [V A- rpynmsl. Yriepon

33 Kucnoponblie coennHeHus yrieposa

34 YraeBoaopoibl

35 [Lp. No 5. «IlomydyeHnue yriekuciaoro raa 1 U3y4eHHe ero CBOMCTB
36 Kucnoponconepsxaiiue opraHndeckiue CoeAMHEHUs

37 KpemHuii u ero coequHeHus

38 CunukatHasi NPOMBIIUIEHHOCTD

39 [ToydyeHne HEMETAIIOB

40 [TonyueHnne BaXXKHEUITUX XUMHUYECKUX COCTUHEHHI HEMETAIIOB
41 O6061menue o Teme «HemeTanmnbl 1 UX COEAMHEHUS

42 K.p. No2 1o teme: «HemeTaiibl U ©X COETUHEHUSD

Metanibl 1 ux coequHenus (17 4)




43

OO61as xapakTepuCTHKa METAJIOB

44 XUMUYECKUE CBOKCTBA METAJLJIOB
45-46 OO0m1as XxapaKTepuCTUKa 3JIEMEHTOB | A- rpymmsl
47-48 O61uas xapakrepuctuka 3aemMeHToB [ A- rpymmnbt
49-50 OO0m1as XapaKTepUCTHUKA IIETOYHO3EMETbHBIX
METAJIJIOB
o1 JXK€ctkocTh BOBI M CITOCOOBI €€ YCTpaHeHHUS
52 [Tp.Ne 6. «KEcTKOCTh BOABI U CTIOCOOBI €€ yCTPaHEHUS
53 AJIOMUHUH ¥ €T0 COSTUHEHUS
54 Keneso
55 CoenuHenuns xenes3a
56 [L.p. No 7 «Pemienue
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTabhy
S7 Koppo3us MmeTayiioB u crnocoObl 3alIUThl OT Hee
58 MeTasisl B ipupo/Ie.
59 [TonsaTue o meramnypruu




60 O06o00uIeHNe 3HaHUH TI0 TeMe «MeTauTb» 1
61 KonrtponbHas padbot 3 mo reme «MeTaish» 1
XuMHA ¥ OKpy:Kawomas cpeaa (2 1)
62 XMMHYECKUI COCTAB IJIAHEThI 3eMJIs 1
63 OxpaHa OKpYy’Karoled cpebl OT XUMUYECKOI0 3arps3HEHUS 1
O0001eHNE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka k OCHOBHOMY rocyaapcrBeHHoMY 3k3ameny (OI'J) (54)
64 Bemecrsa Xumudeckne peakuuu 1
65 (OCHOBBI HEOPTAaHUYECKON M OPraHUYECKON XUMUN 1
66 KontponbHast pabotaNe4 «ToroBas mo Kypcy OCHOBHOH IIIKOJIBI» 1

Hroro: 66




1.

2.

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumus. 9xnacc»
Ia6puensu O. C. Xumus. § kiacc: yaeOHUK 15 obmeo0pazoBarenbHbix opranusanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crnaakos.
— M.: TIpocsemienue, 2021
['a6puensu O. C. Xumusa. Metoguueckoe mocobue g 9 kiacca yuyeOHoe mocobue uis obieoOpazoBatenbHbix opranmzanuii / O. C.
lNabpuensu, U. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsernienue, 2020

Hugpopmayuonnsvie cpeocmea
1. http://www.alhimik.ru. IIpeacraBieHbl pyOpHKH: COBETH A0UTYPUCHTY, YUUTEII0 XUMHH, CIPABOYHHK (OYCHB OOJIbINAs TOJ00pKa TaOIHUIl U
CIIPaBOYHBIX MaTEPHAJIOB), BeceNasi XUMHs, HOBOCTH, OJIMMIIHAIbI, KYHCTKamMepa (Macca MHTEPECHBIX UCTOPHUECKUX CBEACHUI).

2. http://www.hij.ru. Xypran «XuMus 1 )KHU3Hb» TOHATHO U 3aHUMATEIBHO PAacCKa3blBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOAUT B HAYKE U B

MHpE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html. DnexTponHsIit *KypHaI «XUMHUKHA 1 XUMHUS», B KOTOPOM TIPE/ICTABICHO MHOXKECTBO

OITBITOB TI0 XUMHH, 3aHUMATEIILHON HH(OPMAIUH, TI03BOJISIOIIEH YBIEUh YIEHHKOB SKCIIEPUMEHTAILHOMN YacThIO IPEMETA.
4. http://c-books.narod.ru. BceBo3morkHas auTeparypa mo XuMHH.

5. http://www.drofa-ventana.ru. M3BectHoe H31aTEIbCTBO yIeOHO uTepaTypbl. HOBUHKHM HAYYHO-TOMY/ISPHBIX U 3aHUMATEIBHBIX KHUT 110

XHUMHHU.

6. http://1september.ru. >Kypnan muis yunTenei u He TONBKO. bobioe KoaumyecTBO padOT YUEHHKOB, B TOM YHUCIIE U HCCIIEA0BATEIBCKOTO Xa-
pakrepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIBHBI MOPTAT CO CCHUTKAaMH Ha 00pa30oBaTeNIbHbIE CANTHI [0 XUMUH.

8. www.periodictable.ru. COopHuUK cTaTell 0 XUMHYECKHUX JIEMEHTaX, HIUTIOCTPHPOBAHHBIH IKCIIEPUMEHTOM
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