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1. Tlmanupyemble pe3yJibTAThl 0CBOEHUS Y4eOHOI0 MpeIMeTa
I[lnannpyemble pe3yJbTaThbl 00y4eHHsI

BpInycKHUK HAYYHTCS

® 3Hamp (NOHUMAamMb)'
— XUMHUYECKYI0 CHMBOJIMKY: 3HAKW XHUMHUYECKUX JIEMEHTOB, (DOPMYJIbI XUMUYECKUX BEIIECTB,
YpaBHEHUSI XUMUYECKUX PEAKIUH;
— B@KHEHUIIME XUMUYECKHUE IOHATHA: BEIIECTBO, XUMHYECKUN DJIEMEHT, aTOM, MOJICKYJa,
OTHOCHUTEJNIbHBIE aTOMHAsi W MOJICKYJISIpHAs MacChl, MOH, KaTHMOH, aHUOH, XMMHYECKasi CBS3b,
ANEKTPOOTPUIIATEIHFHOCTD, BAJIGHTHOCTD, CTEIIEHb OKUCIICHUS,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM OOBEM, paCTBOPBI, JJIEKTPOJHUTHI M HEIJIEKTPOJUTHI,
ANEKTPOJIUTAYECKAsT ~ JUCCOLMALMS, OKHCIUTEIh W  BOCCTAHOBHUTENb, OKHUCJICHUE U
BOCCTAHOBJIEHHE, TEIJIOBOM 3()PQEeKT peakinuu, OCHOBHBIE THIBI PEAKIMl B HEOPTraHUYECKOU
XUMUH;
— (opMyTHUPOBKH OCHOBHBIX 3aKOHOB M TEOPUM XUMHUHU: ATOMHO-MOJIEKYJISIPHOTO YUYEHUS,
3aKOHOB COXPAaHEHHS] MacChl BEIIECTB, TIOCTOSIHCTBA COCTaBa  BEIIECTB, ABOTafpo;
[Tepnoanueckoro 3axona JI.MI. MenneneeBa; Teopun CTPOEHUs aTOMa M y4YEHUs O CTPOCHUU
BEILIECTBA; TEOPUU AIEKTPOTUTHICCKOMN JUCCOIUAIIMN U YUEHUS O XUMUYECKON PEeaKInu;

® Ha3bI6AMb:
— XUMHYECKHE DJIEMEHTHI;
— COEIMHEHMS M3yYeHHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB;
— OpraHuYecKHe BeecTBa Mo ux Gopmyre: MeTaH, dTaH, STUJICH, alleTUJICH, METAaHOJI, 3TaHOI,
TJIMIEPUH, YKCYCHAsI KACTIO0Ta, TIII0K03a, caxaposa;

®  00vACHAMDb:
— (usuyecknii CMBICI aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHMHUYECKOTO JJIEMEHTa, HOMEpa
rpynnsl U1 nepuoga B Ilepuonmueckoit cucreme [[. M. MengeneeBa, K KOTOPBIM 3JIEMEHT
MIPUHAJICKNUT;
— 3aKOHOMEpPHOCTH HM3MEHEHHsI CTPOEHUS aTOMOB, CBOMCTB JJIEMEHTOB B IIpeAeiax MaJlbIX
MEPUOJIOB U A-TPYIII, a TAK)Ke CBONCTB 00pa3yeMbIX UMU BBICIINX OKCUIOB U THIPOKCH]IOB;
— CYILHOCTb MpoIiecca IEKTPOJUTUUECKON AUCCOUAIINH U PEaKI[uii HOHHOTO 0OMEHa;

® Xapakmepu3oeamu:
— XHMMHYECKHE OJJIEMEHThl (OT BOJOpOJAa [0 Kalbliisi) HAa OCHOBE HX IIOJIO)KEHUS B
[Tepuoanueckoit cucreme xumuueckux oaiemeHToB J[. M. MenuaeneeBa U 0ocoOeHHOCTEH
CTPOEHHMSI X aTOMOB;
— B3aMMOCBS3b MEX/ly COCTAaBOM, CTPOCHHEM M CBOMCTBAMU HEOPTraHUYECKUX BELIECTB;
— XMUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (IIPOCTHIX BEIIECTB —
METaJJIOB ¥ HEMETAJJIOB, COEIMHEHUI — OKCHJIOB, KHCIIOT, OCHOBAaHUH, aM(POTEPHBIX OKCHIOB
Y THIPOKCHJIOB, COJICH);

® onpeoenams:
— COCTaB BEILECTB 0 UX GpopMmysam;
— BAJIEHTHOCTb U CTEIEHU OKHUCIICHUS 3JIEMEHTOB B COCIMHEHUH;
— BUJIbl XUMUYECKOH CBA3U B COCTUHECHHUSIX;
— THUIBI KPUCTAIUTMYECKUX PEIIETOK TBEPABIX BEIIECTB;
— NPUHAJIEKHOCTH BEIIECTB K ONPEIEIEHHOMY KJIACCY COEIMHEHUI;
— THUIBl XUMUYECKUX PEAKIIHI;
— BO3MOXHOCTb IPOTEKAHUS PEeaKIINii HIOHHOTO OOMEHa;

® cocmagnamo:
— cXxeMbl cTpoeHust aromoB mniepBeiX 20 nsnemeHToB Ilepuommueckout cucremsr [ .
Meneneena;
— (opMynbl HEOPraHUUECKUX COSAMHEHUN U3YYCHHBIX KIIACCOB;
— YpaBHEHUs XMUMHUYECKUX PEAKLMi, B TOM YHCIE€ U OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX, C
MTOMOIIBI0 METOIa JIEKTPOHHOTO OanaHca;



® 0e3onacno oopawamuca:
C XUMUYECKOU MOCYA0U U 1ab0paTOPHBIM 000PYAOBAHHEM;
®  NPO6OOUMb XUMUYECKUI IKCREPUMEHN:
— MOATBEPKIAIINN XUMUYECKUN COCTaB HEOPraHUYECKUX COEMHEHHI;
— TOJTBEPKIAIONTUN XUMHUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPraHUYECKHUX BEIECTB;
— IO TIOJIYYCHHIO, COOMpPAHHMIO W PACMO3HABAHHUIO Ta3000pa3HBIX BEIIECTB (KUCIOpOAA,
BOJIOPO/J1a, YTJIEKUCIIOTO ra3a, aMMHaKa);
— M0 ONpPEIEICHHUIO XJIOPHI-, CyiIb(dar-, kKapOOHAT-WOHOB W HMOHA aMMOHHUS C IIOMOIIBIO
Ka4ueCTBEHHBIX PEAKIIU;
® gbiuUCAAMD:
— MAacCCOBYIO JIOJIIO XUMHUYECKOTO JIeMEeHTa 1o (popMysie COeTMHEHUS;
— MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
— MacCy OCHOBHOTO BEII[ECTBA 10 U3BECTHOW MAaCCOBOM JJOJIM IPUMECEN;
— 00BEMHYIO J0JIF0 KOMIIOHEHTA ra30BOM CMECH;
— KOJIMYECTBO BEIECTBA, 00BEM MM MACCy BEIIECTBA MO KOJIMYECTBY BEIIECTBA, OOBEMY WU
Macce peareHToB, WK MPOYKTOB PEAKIINN;
®  UCnoNb306amMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmeabHOCmU U
NOBCEOHEBHOIL HCUHU:
— s 06e30MmacHOro OOpaIeHusi ¢ BEIIeCTBAMH W MaTepHallaMH B TIOBCEJHEBHOM KW3HHU W
TPaMOTHOTO OKa3aHUs MEPBOI MOMOIIHU MPH 0KOTaX KHCIOTAMHU U MIEI0YaMu;
— JUTSI OOBSICHEHHUS OT/ICIBHBIX (DAKTOB M MPHPOJTHBIX SBICHUIA;
— JIJIs1 KpUTUYECKOU OTIEHKH WH(POPMAIIMU O BEIIECTBAX, UCTIOIB3yEMBIX B OBITY.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUYHMThCS:

XapaKTepU30BaTh OCHOBHBIE METOJbl TO3HAHUS XUMHYECKHX OOBEKTOB: HaOIIO/EHuE,
U3MepeHue, SKCIIEPUMEHT, MOIETUPOBAHUE.

pasznuyaTh XUMHUYECKUE OOBEKTHI (B CTATHKE):

— XMMHUYECKHE JIEMEHTHI U MPOCThIE BEIIECTBA;

— MeTaJulbl U HEMETaJUIbl M XapaKTepU30BaTh OTHOCUTEIHHOCTb IMPUHAIKHOCTH TaKHX
00BEKTOB K TOW MJIM HHOM TPYIIIIE;

— OpraHu4ecKre U HeOPraHUYECKUue COCTUHEHUS;

— TUAPOKCUABI (KUCIOPOACOAepKAIINE KUCIOThI, OCHOBaHUS, aM(OTEpHbIE THIPOKCHIbI);

— OKCHJIBI HECOJICOOpa3yIoIIKe B CoJieoOpasyronne (KUCIOTHBIE, OCHOBHBIC, aM(OTEPHBIC);

— BaJIGHTHOCTD U CTEIIEHb OKUCIICHUS;

— CHCTEMAaTHYECKHE U TPUBHAJIbHBIE TEPMUHBI XUMUYECKOM HOMEHKIIATYpPHI;

— 3HAKOBYIO CHCTEMY B XHUMHH (3HAKH U (HOPMYIIbI, HHACKCH U KOAPDUIIUEHTHI, CTPYKTYPHbIE
U MOJIEKYIspHbIe (HOPMYIbI, MOJEKYASpPHbIE M HMOHHBIE YpaBHEHUS pEaKlHii, MOJHBIE U
COKpAIlleHHbIE MOHHBIC YpaBHEHUS DPEaKIHi, TEPMOMOXUMHUYECKHE YpaBHEHHUS, 0003HAUCHUS
CTETIeHHU OKUCJICHUS U 3apsa HoHa B POPMYJie XUMUYECKOTO COCTUHEHUS);

pasznuyaTh XUMHUYECKHUE OOBEKTHI (B TUHAMUKE):

— (puzuveckre U XMMHUYECKHE CTOPOHBI IIPOIIECCOB PACTBOPEHHUS U JUCCOLUAINY;

— OKUCJIHUTENHHO-BOCCTAHOBUTENBHBIC PEAKIIMH U PEAKIIH 0OMEHa;

— CXEeMBbI U ypaBHEHHS] XUMUYECKUX PEAKIIHIA;

COOTHOCHTB:

— 9K30TEPMHUYECKHE PEAKIIUH U PEaKIIMU TOPEHUS;

— KaTaluTH4ecKue U (hepMEHTATUBHBIE PEaKIINU;

— MeTaJlll, OCHOBHBIN OKCHJI, OCHOBAaHHUE, COJIb;

— HeMeTaJlll, KUCIOTHBIA OKCHUJI, KUCIIOTa, COJIb;

— CTpPOEHHE aTOMa, BUJ XUMHUYECKOW CBS3H, TUIN KPHUCTAJUIMYECKON PEmIETKH U (hU3MUecKue
CBOJCTBa BEIIECTBA;

— HaxOXKJICHHE AIIEMEHTOB B TIPUPO/IE W MPOMBIIIIICHHBIE CLIOCOOBI HX TOTyUYCHHS;



— HE0OXOIMMOCTh XUMHUYECKOTO MTPOU3BOJICTBA M TPEOOBAHUI K OXpaHEe OKPYKAIOIIEH Cpebl;
— HGOGXO[[I/IMOCTB MNPUMCHCHUA COBPCMCHHBLIX BCIICCTB W MATCPHAIIOB U Tp€60BaHI/ISI K
3I0POBbECOCPEKECHUIO;

BbLIBUI'aTb U SKCICPUMCHTAJIBHO IMPOBCPATH T'MIIOTC3bl O XUMHWYCCKUX CBOMCTBax BCIICCTB Ha
OCHOBE WX COCTaBa W CTPOCHHUS W TMPHUHAUISKHOCTH K ONpeAeI€HHOMY Kiaccy (Tpymre)
BEILIECTB;

IMPOTrHO3UPOBATH CHOCOOHOCTD BCHICCTBA IMPOSABIATE OKHUCIIMTCIBHBIC WM BOCCTAHOBUTCIILHBIC
CBOMCTBA C YUETOM CTEIICHEN OKUCIIECHHUS JIEMEHTOB,

BXOIIINX B €ro COCTaB, a TakKXxe IMPOAYKTOB COOTBCTCTBYIOLIUX  OKHUCIUTCIIBHO-
BOCCTAHOBUTCJIBHBIX peaKHI/If/'I;

COCTaBJIATE YPaBHCHUA peaKHI/IfI C Y4aCTHEM TUITMYHBIX OKHUCJINTEIE U BOCCTAHOBUTEIEH Ha
OCHOBE JIEKTPOHHOTO OajaHca,

OMpCACIIATE BO3MOKHOCTE IMPOTCKAHUSA XUMHUYCCKUX peaxunﬁ Ha OCHOBC JJICKTPOXUMHYCCKOI'O
psAla HampsHKEHUW METAJJIOB, psiia  dJIEKTPOOTPUIIATEILHOCTH  HEMETAIOB,  TaOJHIIbI
PacTBOPUMOCTH M Y4€Ta YCIOBUM UX NIPOBEIACHUS;

MIPOBOJUTH PACUEThI 10 XUMUYECKUM (OpMysIaM U YPaBHEHUSIM:

— JIJIs1 BBIBOJA CbOpMy.]'II)I COCAMHEHUS 110 MAaCCOBBIM JI0JISIM DJIEMEHTOB,

— TI0 IPUTOTOBJIEHUIO PACTBOPA C UCTIOJIH30BAHUEM KPUCTAIIOTHIPATOB;

— II0 HAaXOXIACHUIO JO0JKM BbIXOJa IMPOAYKTAa PCaKIUHU II0 OTHOMICHHUIO K TEOPETUYCCKHU
BO3MOKHOMY;

— ¢ ucnoib3oBaHueM npaswia [ eii-JIroccaka 06 00bEMHBIX OTHOIIIEHUSX Ta30B;

— C UCTIOJIb30BAaHUEM TIOHSTHI «KMOJIbY», «MMOJIbY, «9UCIO ABOTaIpOY;

— 110 TCPMOXUMHUYCCKUM YPABHCHUSAM PCAKIIHNHU,

MPOBOJUTh XUMHYECKHH SKCIEPUMEHT C HEYKOCHUTENbHBIM COOIOJCHHEM IpaBUI TEXHUKHU
0€30MacHOCTH:

— I10 YCTAaHOBJIEHUIO KAYE€CTBEHHOTO U KOJIMYECTBEHHOT'O COCTaBa COEAUHEHUS;

— TIPH BBINIOJIHEHUHU UCCIIEIOBATEIBCKOTO MPOEKTA;

— B JIOMAILIHUX YCIIOBUSX;

HCI0JIb30BaTh MPUOOPETEHHBIE KIIIOUEBble KOMIETSHIIUU /7Sl BHITIOJIHEHUS! POEKTOB M y4eOHO-
UCCIIEIOBATENIbCKUX 3a7ay MO0 H3YYEHHIO CBOMCTB, CIIOCOOOB IOJIyYE€HUS M PacHO3HAHUS
BEIECTB;

OTpEeNATh UCTOUYHUKHA XHUMHYECKOW MHGOpMAaLUU, MPEICTABISATh CIHUCOK HH(POPMAIMOHHBIX
pecypcoB, B TOM 4YHCIE W Ha MHOCTPAHHOM $3bIKE, FOTOBUTh MH(OPMALMOHHBIA MPOIYKT U
MIPE3EHTOBATH €r0;

O0OBEKTUBHO OIIEHMBATh MH(OPMALMIO O BEHIECTBAX M XMUMHUYECKHUX IMPOIECCcax, KPUTHUECKU
OTHOCHUTCSI K NICEBIOHAy4YHO! nHbOopMaIuu, He1oOPOCOBECTHOM pekjiaMe B CPEICTBaX MacCOBOM
nH(pOpMaLIUY; CO3aBaTh MOJEIH U CXEMBI JUIsl pellIeHrs Y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4.

I1o 3aBepieHUIO Kypca XMMUU Ha Tarie OCHOBHOT'O 00111ero 00pa3oBaHus BBIITYCKHUKU
OCHOBHO IIIKOJIBI IOJDKHBI OBJIA/IETh CIEAYIOIUMU PE3YIbTATaAMHU:

|. Tuunocmmuuwie pezynomamar:
1) ocosnanue cBOeil STHUYECKOI MPUHAIICKHOCTH, 3HAHHEC HCTOPUM XHMHH W BKIIAJIa
POCCUNCKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHHS K TMO3HAHUIO XHMHH, TOTOBHOCTH U
CIOCOOHOCTH OOYYarOUIMXCS K CAaMOPA3BUTHIO M €aMOOOPa30BaHHIO HAa OCHOBE HM3YYEHHBIX
(akTOB, 3aKOHOB M TEOPUN XMMHUH; OCO3HAHHOIO BHIOOpPA M MOCTPOEHHE WHAMBMIYaIbHOMN
00pa3oBaTeIbHON TPAEKTOPHH;
3) @opmuposarue NETOCTHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, HEOTHEMJIEMOW YaCThIO
KOTOPOM SABJISIETCS XUMHUUYECKasi KApTUHA MUPA;
4) oeradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BHTHUS HAYKH H
0OI11eCTBEHHOH NMPAKTUKH, B TOM YHCJIE U XUMHUYECKHIM;



5) oceoenue conupanbHBIX HOPM, MPaBUJ MOBEICHHs, posied U (HOpM COIUAIBLHOW >KU3HU B
colMyMe, MPUPOAEC U YaCTHOW >KM3HM Ha OCHOBE JKOJOTHYECKOW KYyJIBTYphl M 0O€30TacHOTO
oOpallleHus ¢ BEIIeCTBAMH U MaTepUaIaAMH;
6) popmuposanue KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIEHHU CO CBEPCTHUKAMH U
B3pOCIBIMH B  IIpolecce  0oOpa3oBaTelbHOH,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
HCCIIEI0BATEIbCKOM, TBOPUECKON U APYTUX BUOB JACITEIBHOCTH, CBI3aHHBIX C XUMHUECH.

Il. Memanpeomemnuwie peyromamaor:
1) onpeodenenue ueneir coOCTBEHHOro OOyYeHUs, MOCTAHOBKA M (HOpPMyIHpOBaHUE ISl cels
HOBBIX 3a71a4;
2) naanuposanue TYTCH JOCTHOKCHHS JKEJIaeMOro pe3yiabTara OOYYeHHS XHMHH Kak
TEOPETUYECKOTO, TaK U IKCIIEPUMEHTAILHOTO XapaKTepa;
3) coommnecenue CBOMX NEHCTBUI C IUTAHUPYEMBIMH PE3YJIbTATAMH, OCYWeCmEieHue KOHTPOJIS
CBOEH NeATeNbHOCTH B Ipoliecce AOCTMXKEHMS pe3ylibTaTa, onpeoeneHue Cnoco0O0B IeHCTBUN
MIPU BBHITIOJTHEHUH JIAOOPATOPHBIX U MPAKTUUECKUX PaObOT B COOTBETCTBUH C MPABUIIAMHU TEXHUKHU
0e30I1aCHOCTH;
4) onpedenenue MCTOYHUKOB XMMHUYECKOW HMHGOpPMAIIMU, MOJy4YeHHE W aHamu3 e€, COo3aaHue
MH(POPMAITMOHHOTO TIPOYKTA U €T0 MPE3CHTAIINS;
5) ucnonvzosanue OCHOBHBIX MHTEIICKTYAJbHBIX ONEpalldii: aHATW3a W CHHTE3a, CPaBHEHUS U
CUCTeMaTH3aIuu, 0000IIeHNS 1 KOHKPETH3AIIUH, Gblsi6/leHue TIPUINHHO-CIICICTBEHHBIX CBSI3eH U
nocmpoeHue T0OTUYECKOTO PACCYKJICHUS U YMO3AKITIOUeHHS (MHIYKTHBHOTO, AETYKTUBHOTO U TIO
aHAJIOTHHW) HA MaTepHalie ECTECTBEHHO-HAYYHOTO COJICP>KaHMUSI;
6) ymenue co3maaBath, IPUMEHATh U IPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJCIH U CXEMBbI IS
perieHust yueOHBbIX U TTO3HABATEIBHBIX 337124,
7) ¢opmuposanue W pazéumue SKOJOTUYCCKOTO MBIIUICHUS, yYMEHHE IPUMEHSITh €ro B
MO3HABATEIPHOW, KOMMYHUKATHBHOW, COIMAIBLHOM MpakTHKe W  NpodecCHOHAIBHON
OpUEHTAITIH.
8) eenepuposanue uaei u onpeaeIeHNne CPeCTB, HEOOXOMMBIX IS UX peaTi3alluu.

111, IIpeomemmnoie pezyromamot:
1) ymenue 00603HAUaTh XMMHUYECKHE 3JIEMEHTBI, Ha3bIBaTh MX U XapaKTepPH30BaTh Ha OCHOBE
noJjiocxxenus B [lepuoauueckoii cucreme /1. 1. Menneneena;
2) Gpopmynuposanue N3yICHHBIX MOHITHIL: BEIIECCTBO, XUMHUUECKHI SJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHUOH, aHUOH, MPOCTOE U CIOKHOE BEIIECTBO, XUMUUECKAsl PEaKLUs, BUIbl XUMHUECKUX
peaKkuui u T. I1.;
3) ompeodenenue TO GOpMynTaM CcoOCTaBa HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB,
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB WJIH CTETICHH UX OKUCICHUS;
4) nonumanue vHGOPMAIIUH, KOTOPYIO HECYT XUMUYECKUE 3HAKU, POPMYJIbI U YPABHCHUS;
5) ymenue knaccugpuyuposams npocTbie (METAIBI, HEMETAIUIBI, OTaArOPOIHBIC I'a3bl) U CIIOMKHBIC
(OuHapHbBIE COETMHEHUS, B TOM YMCJI€ U OKCHUJIBI, & TAK)KE THAPOKCUABI — KUCIOThI, OCHOBAHUS,
am(oTepHbIe THAPOKCHUIBI U COJIN) BEIIECTBA;
6) opmyruposanue TleproaNYECKOTO 3aKOHA, 0OBsACHeHUe CTPYKTYphl U HWH(OpMAINH,
koTopyto Hec€r Ilepuonnueckas cucremMa xumudyeckux odnaeMeHToB [[. M. Menneneesa,
packpvimue 3HaueHus [lepuoanyeckoro 3aKoHa;
7) ymenue xapaxmepuzoeéams CTPOCHHE BEIIECTBA — BHJbl XHMHUYCCKUX CBSI3€H W THIIBI
KPUCTAITMYECKUX PEHIETOK;
8) onucanue cTpoeHUs] aTOMOB XUMHUYECKUX deMeHTOB Ne 1—20 u Ne26 u omobpaicenue ux ¢
MIOMOIIIBIO CXEM;
9) cocmaenenue GOPMYT OKCHIOB XHMHUYECKHX JJIEMEHTOB W COOTBETCTBYIOIIUX UM
TUAPOKCHJIOB;
10) manucanue CTpYKTYpHBIX (HOPMYJ MOJICKYJISIPHBIX COCITUHCHUH W (DOPMYJIBHBIX €IUHUIL
HMOHHBIX COSAMHEHUH TI0 BaJICHTHOCTH, CTENIEHSM OKHCIICHUS WX 3apsiaM HOHOB;
11) ymenue ¢opmynupoéams OCHOBHBIE 3aKOHBI XMMHU — TMOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJIIPHOTO CTPOEHHMSI, COXPAHEHUSI MAcChl BEIIECTB, 3aKOH ABOTapo;



12) ymenue ¢hopmynuposams OCHOBHBIC TIOJIOKEHUSI aTOMHO-MOJICKYJISIPHOTO YYCHHSI U TCOPUH
AIIEKTPOIUTUYECKON TUCCOIUAIINH;

13) onpedenenue npu3HAKOB, YCIOBHIA IPOTEKAHUS M IPEKPAIICHUS] XUMUYECKUX PEaKIIni;

14) cocmaenenue MONEKYISPHBIX YPABHEHHI XUMHUYECKUX PEAKIHiA, TIOATBEPKAAIOIIUX OOIIe
XMMUYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB M OTPAXKAIOIIUX CBS3U
MEXIY KJIACCAMU COCTMHEHUH;

15) cocmaenenue ypaBHeHHI PeakIUii C ydaCTHEM DJICKTPOJIUTOB TAKXKe U B HOHHOM (opme;

16) onpedenenue Mo XUMHUYECKUM YPaBHCHHUSM MPUHAIUICKHOCTH PEAKLUI K ONMpPEIeIEHHOMY
THUITY WU BULY;

17) cocmasnenue ypaBHEHUI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI C MIOMOIIBIO METO/a
JJIEKTPOHHOTO OaJlaHca;

18) npumenenue NOHATHI OKHCICHUE» M «BOCCTAHOBIICHUE JIJISI XaPAKTEPUCTHKH XUMUYICSCKUX
CBOMCTB BEIIIECTB;

19) onpedenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIIUI XJIOPHI-, CYTb(}aT- U KapOOHAT-aHUOHBI U
KaTHOH aMMOHHUS B PaCTBOPE;

20) o6vscHenue BIMSAHUS Pa3TUUHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIIN;

21) ymenue xapakmepuzoeams TOJIOKESHUE METAIUIOB M HeMeTasIoB B [lepuoauyeckoii cucreme
AIIEMEHTOB, CTPOEHHE WX aTOMOB M KPHCTAJUIOB, O0IINE (PU3NIECKHUE M XUMHYECKHIE CBOWCTBA;
22) obOwschenue MHOTOOOpa3usi MPOCTHIX BEIIECTB SBJICHUEM aUIOTPONHMU C YKa3aHHeM e
MIPUYNH;

23) ycmanosnenue pa3iiuuil THIPO-, THPO- U IIEKTPOMETALIYPIUN U ULIIOCMPUPOSAHUE UX
MPUMEPaMHU TPOMBIIIIJICHHBIX CIIOCO00B TIOJTYIEHUST METAJIIOB;

24) ymenue dasams 001yt Xapaktepuctuky amementoB |, 11, VIIA rpymm, a takke Bogoposa,
KHCJIOPOJIa, a30Ta, cepbl, pocdopa, yriepoaa, KpeMHHUSI U 00pa30BaHHBIX UMM MPOCTHIX BEIIECTB
U BaXHEUIIUX COECIUHEHHH (CTpoeHMEe, HAXOXXICHHE B MIPUPOJE, MoJydeHue, (pu3nueckue u
XUMHYECKHE CBONCTBA, MPUMEHEHHE);

25) ymenue onucvieams KOPPO3UIO METAIIIOB U CIIOCOOBI 3aIlIMTHI OT HEE,

26) ymenue npousgooums XUMUYECKUE PACUEThl C MCIOJIb30BAaHUEM TOHITHH «MaccoBas IOJIs
BEIIECTBA B CMECH», «KOJUYECTBO BEILIECTBA», «MOJSIPHBIH 00BEM» MO QopMmyraM U
YpaBHEHUSAM pPEaKIuii;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUYCHHS U3yUCHHBIX OPraHMUYCCKUX BEIIECTB;

28) evinonnenue 0003HAYCHHBIX B IPOrpaMMe IKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTaHUUECKUX
BEIECTB M0 COOTBETCTBYIOIINUM MIPU3HAKAM;

29) cobnrodenue nipaBuil 6€30MacHOM pabOThI B XUMUYECKOM KabuHeTe (J1abopaTopuH).

2. Copepixkanue y4eOHOro npeamera
8 kmace

Tema 1. HauanbHble NOHSTUS M 3aKOHbI Xumuu (20 4)

Tena u BemectBa. CBoHCTBa BelIECTB. JTaJOHHbIE (PU3MYECKHE CBOMCTBA BEIIECTB.
Martepuansl 1 MatepuanoBeaeHre. Poiib XMMUM B )KH3HU COBpeMEHHOTro o01iectBa. OTHOILIEHUE
oOI1ecTBa K XUMHH: XeMOUIus 1 xemopoOus.

Metonet usyuenuss xumuu. HabOmronmenme. DkcrnepumeHT MonenupoBanue. Mojenu
MaTepHUaIbHbIE U 3HAKOBBIE UM CUMBOJIBHBIE.

lazel. Kunkoctu. TeEpapie BemecTBa. B3aumHble mepexoibpl MEXIy arperaTHbIMU
COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOIMMaIius) u aecyonuManivs, KOHISHCAIHs U UCTIapeHue,
KPUCTAIIIM3AIUS U TIIABIICHHE.

Ouznyeckue sBIeHU. YUCThIe BelecTBa U CMeCH. | OMOTeHHbBIE U TE€TePOTEHHBIE CMECH.
CMmecu razooOpasHble, kujakue u TBEpAbIe. CrocoObl pa3feneHus CMeceil: TMeperoHka, WiH
TUCTUIUTSIIMS, ~ OTCTaMBaHue,  (UIbTpOBaHWE, KpHUCTAJUIM3AIMs WO  BHIapUBaHUE.
Xpomarorpadus. [Ipumenenne 3Tux cnoco6oB B 1a0OPATOPHOH MpPaKTHKE, HA MPOU3BOJICTBE U B
OBITY.



XUMUYECKUE DJIEMEHTHl. ATOMBI M MOJEKylbl. IIpocTeie M CIOXKHBIE BELIECTBA.
AnnoTtponus Ha npumepe Kuciaopoaa. OCHOBHbIE MOJOKEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHUS.
Honbl. BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSL.

3Haku (CUMBOJIBI) XHMHUYECKHX 3JIeMeHTOB. WHQopmamus, KOTOPYIO HECYT 3HAKH
XUMHMUYECKUX DBJIEMEHTOB. OTHMOJIOTHS Ha3BaHMM HEKOTOPBIX XUMHUYECKHX 3JIEMEHTOB.
[lepuonnyeckass tabnuma xumudeckux sneMmeHToB [I. M. MenpeneeBa: KOpPOTKONIEPHOAHBIA U
JUIMHHONIEpUOAHbIN BapuaHThl. [lepuosapl u rpynnsl. ['maBHast 1 noOoyHas NOATrPyHIbl WK A- U
Bb-rpynnsl. OTHOCHTENBbHAS aTOMHAs Macca.

Xumnuaeckue Gopmynsl. Mamexcer n kodhdunmentsl. OTHOCUTENbHAS MOJEKYISIpHAs
Macca. MaccoBasi I0JIsl XUMHUYECKOTO 3JIEMEHTa B coeauHeHuH. MHbopmaims, KOTOPYro HeCyT
XHUMHYECKUE (DOPMYIIBI.

BanentHocth. CrpykTypHble (QOpMynbl. XHUMHUYECKHE JJIEMEHThl C TOCTOSSHHOW H
MIEPEMEHHON BaJEHTHOCTHbIO. BbiBox (opMynbsl coenuHeHHs No BajeHTHOcTH. OmnpeneneHue
BAJICHTHOCTH XUMHUYECKOro »3jeMeHTa mo ¢opMmyne BemiectBa. CocTaBieHHE Ha3BaHUU
COEIMHEHUH, COCTOSIIIUX U3 JIByX XHUMHUYECKUX DJIEMEHTOB, I10 BaJEHTHOCTH. 3aKOH
ITOCTOSTHCTBA COCTAaBa BELIECTB.

XuMmudeckue peakuuu. PeareHTsl M mpoAayKThl peakuuu. [Ipu3Haku XMUMHYECKUX
peakumii. YCIOBHS MX NPOTEKaHUS W INpekpameHus. Peakuun ropeHus. JK30TEPMHYECKHE U
SHJOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpPaHEHUsI MacChl BEIIECTB. XUMHUYECKUE YpaBHEHHsI. COCTaBIECHUE XUMHYECKUX
ypaBHeHu. MH(popMaliys, KOTOPYIO HECET XMMUYECKOE ypaBHEHHE.

Knaccudukanus XMMHYECKUX PEAKIM MO COCTaBy W YHUCIy PEareHTOB U IMPOJIYKTOB.
Tunbel xumMuyeckux peaknuil. Peaknuu coemuHeHUs, pPa3ioKEHUs, 3aMelleHus W OOMeHa.
Karanuzatopsl 1 katanus.

JdemoHcTpanmnu.

e Komtekuus MmaTepuanoB U U3ACIHI U3 HUX.

e Mogenu, UCroJib3yeMble Ha ypokax (U3UKU, OMOJIOTHH U Teorpaduu.

e OObBEMHBIE U MIAPOCTEPIKHEBBIE MOJIENTU HEKOTOPBIX XUMUYECKUX BEIECTB.

e Mogenu KpUCTAIIIMYECKUX PELIETOK.

e Cobupanue npubopa Juist HOJY4YEHHUS ra3a U IpOBEpKa ero Ha repMEeTUYHOCTb.

e Bo3sroska cyxoro sibja, 10/1a Ui HaTaJluHa.

e ArperaTHele COCTOSHUS BOJBI.

Pa3nenenue 1ByX HECMEIIMBAIOIIMUXCS )KUIKOCTEN ¢ IOMOIIBIO AECIUTEIBHON BOPOHKH.
JuctunsaTop u ero padora.

VYcranoBka a1 GUIbTpoBaHUA U €€ paboTa.

VYcraHoBKa /71 BelmapuBaHus U e€ padora.

Konnekmus ObITOBBIX IPUOOPOB A1 GUIBTPOBAHUS BO3/AYyXa.

Paznenenue kpacsiero BemecTa (paoMactepa ¢ HOMOIIBI0 OyMaXHOH XpoMaTorpaduu.
Mojenu aquIoTpONHbBIX MOAU(UKALUI YTIepoia U Cephbl.

[Tomyuenue o30Ha.

Hoprpers U. 5. Bepuennyca u JI. M. Menzeneesa.

KopoTtkoneproauslii 1 AIMHHONEPUOAHBIA BapuaHThl [lepuonnueckoit cucremsl /1. 1.
Menneneesa

KoHcTpynpoBaHue mapoCTepKHEBBIX MOAEIEN MOJIEKYI.

Amnmnapat Kunmna.

Paznoxenune 6Mxpomara aMMOHHSL.

I'opeHue cepbl U MarHUEBOU JICHTBI.

IToptpetsr M. B. JlomonocoBa u A. JI. JIaBya3be.

OnbIThI, HIUTIOCTPUPYIOIIHNE 3aKOH COXPAaHEHMSI MACChI BEILIECTB.



e Topenme ¢ocdopa, pacTBOpeHHE NpPOAYKTa TOPEHHS B BOAE U HCCIEIOBaHHE
IIOJIyYEHHOTO PacTBOPA JAKMYCOM.

e BsauMozeicTBUE COJISTHON KUCIIOTBI C IUHKOM.

e Jlonmyuyenue ruapoxcuaa meau(ll) u ero pasnoxeHue npu HarpeBaHUM.

JlabopaTopHbIe ONBITHI.
1. O3HaKOMIIEHHE C KOJUICKIIMEN 1a00paTOPHOM MOCYABI.
2. IlpoBepka nmpubopa /it MOTyYEHUs Ta30B HA TEPMETUYHOCTD.
3. O3HaKOMJIEHHE C MUHEpaJlaMu, 00pa3yOIIMMH TPaHUT.
4. TIpuroToBJIeHUE TETEPOTCHHON CMECH TTOPOIIKOB CEPHI U JKeJe3a U MX pa3/ICICHHE.
5. B3aumoieficTBiE pacTBOPOB XJIOPHUIOB U MOTUIOB KaJlUsl C pACTBOPOM HHTpaTa cepedpa.
6. ITonyuenue ruapokcuna meau(ll) u ero B3aumoelicTBie C CEpHON KHCIOTOM.
7. B3auMoielicTBUE PacTBOpPA COJbI C KUCIOTOM.
8. IlpoBepka 3akOHa COXpaHEHHUS MacChl BEIIECTB Ha TPHUMEpPE B3aUMOJICHCTBUS IIEIOUYH H
KHCJIOTHI.
9. IlpoBepka 3aKOHA COXpPAHECHHSI MACChI BEIECTB HA MPUMEPE B3aUMOJICHCTBUS MIEIOYH U COTTH
xenesa (I1).
10. PasnokeHme mepokcuaa BOJOpoJa ¢ moMolisio okcuaa mapranma (1V). 11.3amemenne
KeJIe30M MEIM B METHOM KYIIOPOCE.

IIpakTH4eckne padoTHI.
1. 3HakomMcTBO ¢ JTabopaTopHBIM 0OOpyaoBaHueM. [IpaBuna TexHukH 6e30macHOCTH TpH paboTe
B KabuHeTe xuMun. HekoTopsie BuabI paboT.
2. AHanu3 mouBHl (aHAIOT padoTHl «OUYNCTKA ITOBAPEHHOU COJINY).

Tema 2. BaikHelllie npeacTaBuTe M HeOpraHudeckux BemecTs. KoimyecTBeHHbIE
oTHolleHus: B xuMuu (18 1)

CocraB Bo3ayxa. [Toustrie 06 00beMHOI 10I1€ () KOMITOHEHTA MPUPOIHOM Ta30BOM CMECH
— Bo3ayxa. Pacuer o6beMa KOMIIOHEHTA ra30BOM CMECH TI0 €ro 00BEMHOM J10JI€ K HA0OOPOT.

Kucnopoa. O3on. ITonyuenue kuciopona. CoOupanue u pacrno3HaBaHue KUCIOPOIa.
XUMHYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOACHCTBYE C METAJIIaMU, HEMETAIIJIaMH U CII0KHBIMU
BelecTBamu. [Ipumenenue kucinopoaa. Kpyropopot kuciaoponia B Ipupo/ie.

Oxcuppl. Obpa3zoBanue Ha3BaHUN OKCHIOB 1O X hopmynam. CoctaBienue Gopmy
OKCHJIOB I0 UX Ha3BaHUAM. [IpefcTaBuTenu OKCUI0B: BOJIa M YTJIEKUCIIbIN T'a3, HeralméHas
U3BECTb.

Bonopon B mpupoie. dusndeckne u XMuMUYECKUE CBOICTBA BOJAOPO/IA, €T0 MOJIydYeHUE U
MIPUMEHEHHE.

Kucnotsl, ux cocraB u ux kiaccudukanus. Maaukaropsl. Tabnuiia pacTBOPUMOCTH.
ConsiHast ¥ cepHasi KUCIIOTHI, X CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB u Ha3BaHus. PacTtBopuMocTs coseii B Boje. [IpeacraBurenu coei:
XJIOpU HaTpus, KapOoHaT HaTpus, pocdar Kaabius.

[Toctosinnas ABoraapo. KonudectBo BemectBa. Monb. MonsipHas macca. KpaTHsie
€IMHUILIBI U3MEPEHUS KOJTMUYECTBA BEIIECTBA — MUJUIUMOJIb U KUIIOMOJIb, MAJUTUMOJIIPHAS
KUJIOMOJISIPHAs. MAacChl BEILIECTBA.

Pacuetsl ¢ rcmonp30BaHNEM MOHITHI «KOJIUYECTBO BEUIECTBAY, «MOJIIPHAS Maccay,
«TIOCTOSIHHASE ABOT/IpO».

3akoH ABorajipo. MomnsipHbIit 00beM raz000pa3HbIX BemecTB. OTHOCUTENbHAsS
MJIOTHOCTh OJTHOTO ra3a Mo Jpyromy.

KpaTHbie equHUIIBI U3MEPEHUS] — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIH 0ObEMBI
ra3000pa3HbIX BEIIECTB.

Pacuetsl ¢ ncmonp30BaHNEM MOHITHI «KOJIWYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,
«MOJISIPHBIN 00bEM Ta30B», «IIOCTOSIHHAS ABOTAIPO».



Pacuersl ¢ UCTIIOJIB30BaHUEM NIOHATUHN «KOJIMYECTBO BELIECTBA», «MOJIIPHAS MACCA),
«MOJIIPHBIN 00BEM Ta30By», «IUCIO ABOTAIPOY.

I'uapocdepa. KpyroBopoT Boab! B mpupoie. Pu3ndeckue 1 XUMUYECKHE CBOMCTBA BOIBL:
B3aUMOJICICTBHE C OKCUIAMMU.

OcHoBanusl, ux coctaB. PacTBOpuMOCTh OCHOBaHUM B BOJIE. I3MEHEHNE OKPACKU
HWHJIMKAaTOPOB B LIEIOYHOM cpene. [IpencraBurenu menovei: THAPOKCUIbI HATPUS, KIS U
KaJIBLIMSL.

PactBopurens u pactBopéHHOE BewiecTBo. PacTtBopbl. PacTBopenue. I'uapartsr.
MaccoBas 107151 paCTBOPEHHOTO BelecTBA. PacueTsl, CBSI3aHHBIE C UCIOJIb30BaHUEM IIOHATHUSA
«MaccoBasi J0JI1 PaCTBOPEHHOIO BEILIECTBAY.

JdemoHcTpaumnu.

Omnpenenenue coaep>Kanusi KUCIOPOIa B BO3AYXeE.

[Tonydyenue kucnopoia pa3jaoKeHUeM IepMaHraHaTa Kajaus U IEPOKCHIa BOJIOPO/Ia.
Cobupanue MeToJJOM BBITECHEHHS BO3TyXa U BOJIBI.

Pacno3naBanune kuciopoaa.

['openne maruus, xenesa, yris, cepsl u pochopa B KucIopoe.

Konneknus okcummon

[Tonydyenue, cobupanue u pacrmo3HaBaHHE BOJOPO/IA.

I'openue Bogopoa.

BsaunmopetictBre Bogopoaa ¢ okcuaom meau (11).

Konnexuust MUHEpaTbHBIX KUCIIOT.

[IpaBusio pa3daBiaeHUsS CEPON KHCIOTHI.

Komneknus comen.

Tabnuira pacTBOPUMOCTH OCHOBAHUM, KHCIIOT M COJICH B BOJE.

HexoTopsie MeTasibl, HEMETaNIBl U COCTMHECHMS KOJIMUECTBOM BEIECTBA B 1 MOJIb.
Mogenb MoJisipHOTO 00BEeMa ra3000pa3HBIX BEIIECTB.

Komneknust ocHoBaHu

JlaGopaTopHble ONbITHI.
12. IlomyTHEHUE W3BECTKOBOM BOJIbI ITPU MPOIYCKAHUM YIIJIEKUCIIOTO Ta3a.
13. Tlosnydenue Bo10poaa B3aMMOJAEHCTBUEM IIUHKA U COJISTHOM KUCJIOTHI.
14. Pacrio3dHaBaHWE KUCJIOT MHIUKATOPAMHU.
15. U3MeHeHrne OKpackd HHAUKATOPOB B IIEJIOYHOM Cpejie.
16. O3HakomyieHHME C TMpenaparaMyd JOMAalllHEW WM IIKOJbHOW amnTedykKu — PpacTBOpaMHU
MepOKCH/Ia BOAOPOIa, CIMPTOBOM HACTOMKH HOJA U HAIIATBIPHOTO CITUPTA.

IIpakTuyeckue padoThl.
3. [lonyuenue, cobupanue u pacro3HaBaHHE KHCIOPO/a.
4. Tlonyuenue, coOupaHue 1 pacro3HaBaHUE BOJOPO/IA.
5. IlpuroToBiieHHE pacTBOPOB COJIEH C X 3aJaHHOM MACCOBOM JOJIEH.

Tema 3. OcHOBHBIE KJIACCHI HEOPraHUYecKUuX coeauHenuii (10 u)

O6o6menue cBeneHuit 00 OKcHIaX, WX KiIacCU(UKAIMM, HA3BAaHUSIX M CBOMCTBaXx.
CriocoOslI mosTyueHus: OKCUI0B

OcHoBanusl, Ux Ki1accuuKanus, Ha3BaHUS U CBOWCTBA. B3aumoseiicTBie ¢ KHCIOTaMH,
KUCTIOTHBIMH OKCHJIAMU U COJSIMH. PasnoskeHune HepacTBOpPUMBIX OCHOBaHUU. CrocoObl
MOJTY4YeHHUs] OCHOBAHUM.

Kucnotel, ux knaccudukaruss u Ha3BaHus. OONMEe XUMUYECKHE CBOMCTBA KHCIIOT.
B3aumopeiicTBue KHCIOT € MeTaulaMH. ODJNEKTPOXUMUYECKHHN psii HANPSHKEHUUW METaJlIoB.
B3anmopeiicTBie KUCIOT ¢ OKCHJIaMM METaJUIOB. B3anMoielicTBHE KHUCJIOT C OCHOBAHUSMH —
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peakuus HeWTpanu3zauuu. B3aumoneiictBue kucior ¢ consiMu. [lonmydeHne OECKUCIOPOIHBIX U
KHUCIIOPOACOAEPKAILUX KHCIIOT.

Comm, ux xmaccudukanmuss W CBOWCTBA. B3aumopeilicTBHE COJEH ¢ MeTajulaMu,
OCOOCHHOCTH 3TUX peakiuii. BzanmoaelicTBue CONEH ¢ COJISIMH.

I'enernueckue psaapl MeTamia M HeMeTaa. ['eHeTnyeckas CBSA3b MEXIY KilaccaMu
HCOPraHNM4CCKUX BCIICCTB.

JlabopaTopHbIe ONBITHI.
17. B3aumoeiicTBrue OKCUIA KaIbIUs C BOJOM.
18. [lomyTHEHHUE U3BECTKOBOM BOJIBI.
19. Peakuus HelTpanu3auu.
20. INomyuyenue ruapokcuaa meau (11) u ero B3aumoIelicTBUE C KUCIOTOM.
21. Paznoxenue ruapokcuna meau (I1) mpu HarpeBanuu.
22. B3aumoieiicTBHE KUCIIOT C METAJUIAMH.
23. B3zaumoieiicTBHE KUCIIOT C COJISIMU.
24. O3HaKOMJICHHE C KOJIICKITUEH COJICH.
25. B3zaumopeiicteue cynbdara meau (1) ¢ sxxenezom.
26. B3auMoieliCTBHE COJIEH C COJIIMU.
27. I'eHeTnyeckas CBsI3b Ha MPUMEPE COCAMHEHUN MEH.

IIpakTH4yeckne padoThI
6. Pemmenue skcniepuMeHTaIBHBIX 3a7a4.

Tema 4. Ilepuoauveckuii 3axoH u [lepuoguyeckasi cucreMa XUMHYECKHX 3JI€MEHTOB
.. MenneneeBa u crpoenne aroma (8 1)

EcrecTBeHHBIE ceMelicTBAa XHUMHUYECKHUX DPJIEMEHTOB: IMEIOYHBIC U IEIOYHO3EMEIbHBIC
METaJUIbl, TAJIOTEHBI, HHEPTHBIE (OaropoaHbie) ra3el. AMdoTepHOCTh. AM(OTEpHBIE OKCUIIBI U
rugpokcuibl. KoMIiekcHbie comu.

Otkpeitnie  JI. WM. MenneneeBbiM [lepuoguyeckoro 3akoHa W CO3JaHUE UM
[Teproanueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

ATOMBI Kak (opma CyIIECTBOBAaHHS XHMHUYECKHX 2JIeMEHTOB. OCHOBHBIE CBEIICHUS O
CTpoeHMH aToMOB. JlokaszartenbcTBa CIOXKHOCTH cTpoeHusi atomoB. OmbiTel Pesepdopma.
[InanerapHasi MOJIeJIb CTPOEHUSI aTOMA.

CoctaB aTOMHBIX SAEp: MNPOTOHBI, HEUTPOHBI. (OTHOCUTENIbHAs AaTOMHas Macca.
B3anmocCBsI3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS AaTOMHAsI Macca.

Mukpomup. OnekTpoHbl. CTpo€HHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHUMHYECKHX
anemeHTOB NeNe 1-20. [ToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. duzmyeckuii cMmbici cuMBOJIMKK [lepumoamdeckoit cucrtembl. CoBpemMeHHas
dbopmynupoBka I[lepuonnyeckoro 3akoHa. M3MeHeHUs CBOMCTB AJIEMEHTOB B MEpPHOJAX H
rpymmnax, Kak (GyHKIUs CTPOSHUS JEKTPOHHBIX 0007I04YEK aTOMOB.

XapakTepucTUKa dJIEeMEHTa-MeTalllla M DJJIEMEHTa-HeMeTa/la 10 WX TI0JIOKEHHUIO B
[Tepuonnueckoit cucreme xumuyeckux aaeMeHToB [{. . Menneneesa.

JdeMoHncTpanuu.

e Pasznuunbie popMbl TAOIHUI MEPUOINIECKON CUCTEMBI.

e  Moaenuposanue nocrpoenus Ilepuonnueckon cucreMsl . 1. Menneneesa.
e Mogenu aTOMOB XUMHYECKUX IIEMEHTOB.

e Mopenu aTOMOB 3J1€MeHTOB |—3-T0 nepruoi0B

JlabopaTopHble ONBITHI.
28. [Nomyyenne aMmpOTEpHOTO THAPOKCHIA U UCCIETOBAHNE €r0 CBOWCTB.
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Tema 5. Xumnueckasi cBsi3b. OKHC/JIUTEIbHO-BOCCTAHOBUTEIbHBIEC peakuun (8 4)

Nonnas xumuyeckasi cBsizb. MOHBI, 00pa30BaHHbIE aTOMaMU METAJIOB U HEMETAJLIOB.
Cxembl 00pa3oBaHUsI MOHHOW CBSI3W Ui OMHAPHBIX coenuHeHHi. MoHHBIE KpHCTasIn4yecKue
peméTkn U (pU3MYecKue CBOWCTBA BEIIECTB C 3TUM TUIOM pemérok. [lonstue o GopmynbHON
€AVHULE BELIECTBA.

KoBaneHnTHast XuMu4eckasi CBA3b. DJIEKTPOHHBIE U CTPYKTypHBIE Gopmyisl. [loHsTHe 0
BaseHTHOCTU. KoBaneHTHast HemnouisspHas cBsi3b. CxeMbl 00pa30BaHUsl KOBAJIEHTHOW CBSI3M AJIS
OWHApHBIX COeAMHEHUH. MOJEKyIsIpHbIE W aTOMHBIE KPHCTAUIMYECKUE PEIIETKH, U CBOWCTBA
BEILIECTB C TUM THUIIOM PELIETOK.

DOneKTpoOTpULATENbHOCTb. P anekTpoorpunarenbHocTd. KoBaneHTHas mnosisipHast
XUMHUecKas cBs3b. Jlunonb. CxeMbl 00pa30BaHus KOBAJIEHTHON MOJISIPHON CBSI3H J1s1 OMHAPHBIX
coeIMHEHUN. MOJNEeKyJIIpHbIE M aTOMHBIE KPUCTAJUIMYECKHE PEHIETKH, U CBOMCTBA BELIECTB C
9TUM THUIIOM PELIETOK.

Merammueckass XMMHYECKas CBSI3b W METAUIMYECKas KPHUCTAIMYECKas pPElIETKa.
CBolicTBa BEIIECTB C TUM TUIIOM pemi€ToK. EnuHasi npupoja XMMHUYECKUX CBSI3EH.

Crenenp okucinenusi. CpaBHEHUE CTENIEHU OKUCIIEHMs U BalleHTHOCTHU. [IpaBuia pacuéra
CTETeHEeW OKUCIIEHUS 10 popMyIaM XUMUYECKHX COEUHEHUH.

OKHCIINTENTBHO-BOCCTAHOBUTENBHBIE peakiuu. OnpeneraeHue CTENeHed OKUCIECHHS IS
AIIEMEHTOB, OO0pa3yIOIIMX BELIECTBAa pa3HbIX KiaccoB. Peaknuu wHOHHOrO oOMEHa U
OKHCIIUTEIBHO-BOCCTAHOBUTEINBbHbBIE peakuuu. OKHCIUTENh W BOCCTAHOBHUTEINb, OKUCIEHUE H
BoccTaHoBieHne. (CocCTaBleHUWE YpABHEHUN OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIX PEaKIUN
METOJIOM 3JIEKTPOHHOTO OajaHca.

JdemoHcTpanmnu.

e Buneodparments! u cnaiiasl « loHHAsS XUMHYECKast CBSI3bY.

e Kommekius BenecTs ¢ HOHHOW XUMUYECKOH CBS3LIO.

e Moeny HOHHBIX KPUCTALTNYECKUX PEIIETOK.

e Buneodparments! u cnaiiapl «KoBameHTHAsS XUMUYECKas CBSI3bY.

e Koteknus BEmeCcTB MOJIEKYJISIPHOTO U aTOMHOTO CTPOCHUS.
Moienu MOJIEKYISIPHBIX M @TOMHBIX KPUCTAJUTMYECKUX PEHIETOK.

e BuneodparmenTsl u crnaiapl «MeTaTHYecKass XUMHIECKas CBS3bY.
o Komreknusa «MeTaaiabl U CIIaBBD).

e BsaummojeiicTBUE IMHKA C CEPO, COMTHOM KUCIOTOH, Ximopumaom meau (11).
e [openue maruus.

e BzaumojelicTBue XJIOPHOU U CEPOBOJOPOIHOM BOIBI.

JlaGopaTopHble ONBITHI.
29. M3rortoiieHHE MOJIENH, UWILTIOCTPUPYIOIIEH CBONCTBA METAJUIMYECKOU CBSI3U

Pe3zepB — 4 4
9 kJacc
Tema 1. [loBTOpeHue u 00001MIeHUE CBeIeHUH 10 Kypcy 8-ro kiacca (5 4)

bunapusie  coemuHeHus. Okcuapl  coleoOpa3ylomMe W HecoJeoOpasyrolue.
IMunpoxcunpl: ocHoBaHUs, aM(poTepHbIe, KUCIOTh. CpeqHue, KICIbIe, OCHOBHBIE COJIH.

O06o0menne cBeleHUi 0 XUMHUECKUX peakiusax. Kinaccuukanus XuMUIecKiX peakiini
M0 pa3IMYHBIM OCHOBAaHUSIM: COCTaBYy M YHCIY pEarupyrolux u oOpa3yroIIHuXcs BEIECTB,
TeroBoMy 3G¢eKTy, HampaBlIeHUIO, HN3MEHEHHIO CTEIEeHEeW OKHUCICHUS DJIEMEHTOB,
00pa3yIuX pearupyrlirue BenecTa, Gase, NCIOIb30BAHUIO KaTalIu3aTopa.

[TonsiTHe O CKOpOCTM XUMHUYECKOW peakiuuu. DakTopbl, BIHUSIONINE HA CKOPOCTh
XUMHUYECKUX PEaKIUi: MPUpOJa peardupyrollux BEIIeCTB, MX KOHIICHTpAIHs, TeMIeparypa,
IJIOMIA/Ib CONIPUKOCHOBEHMS, HalTMune Kartanu3aTopa. Karanus.
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JdeMoHcTpanuu.

e (3HAKOMJIEHHE C KOJUIEKLIMSIMU METAJNIOB U HEMETAJIJIOB.

e (O3HaKOMIIEHHE C KOJUIEKLIUSMU OKCUJOB, KUCIOT U COJIEH.

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT IPUPOIbl PEArUPYIOIIHUX BEIIECTB.

e 3aBUCUMOCTb CKOPOCTM XHUMHUYECKOM peaklUuu OT KOHLEHTPALUU Pearupyrommx
BELIECTB.

e 3aBUCHUMOCTHh CKOpPOCTH XUMHYECKOW peakuuud OT IUIOWAAU CONPUKOCHOBEHHUS
pearupyrouux BemecTB (KKUISIILUN CII0I»).

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIMH OT TEMIIEpPATYpPhl pearupyrolIuX BEIIECTB.

JlabopaTopHbIe ONBITHI.
1. B3aumoielicTBue aMMHuaka 1 XJIOpOBOJAOPOJA.
2. Peakuust HeMTpamu3aimm.
3. Habnronenue temnoBoro 3¢ ¢dexra peakiiuu HeuTpanu3arum.
4. B3aumopencTBre cepHOM KUCTIOTHI ¢ okcuaom meau (11).
5. Pa3znoxenue nepokcua BOJAOPO/Ia C MOMOIIBIO KaTana3bl KapTodens
6. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMH OT MIPUPOIHI PEATHPYIOIINX BEIIECTB Ha
MIpUMepe B3aMMOICHCTBHS paCTBOPOB THOCYIIb(aTa HaTPHUs U XJIopuaa Oapwus, THOCYIbdara
HATPHS U COJITHON KUCIIOTHI.
7. 3aBHCUMOCTb CKOPOCTH XUMHUUYECKOU PEAKIIMK OT IPUPOIHI METAJIIOB MPU UX
B3aUMOJICICTBHUH C COJISTHOM KHUCIIOTOM.
8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUN PEAKIIUM OT MPUPOIBI KUCIOT IIPU B3aUMOJICHCTBUH UX C
KEJIe30M.
9. 3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOHN peaklMi OT TEMIIEPATYPHI.
10.3aBUCUMOCTh CKOPOCTH XMMUUYECKON peakiMi OT KOHIEHTPAIINH.
11. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUN PEAKIIUH OT IUIONIAU COTPUKOCHOBEHUS
pearupyronux BemecTs.
12. 3aBUCUMOCTbh CKOPOCTH XMMHUUYECKOUN pPeakIMu OT KaTajlnu3aTopa.

Tema 2. XuMu4ecKue peakiiuu B pacTBopax 3JeKTpoauToB (10 1)

[Tonatue 00 HSIEKTPOIUTHYECKON TUCCOIMAIIMN. OJIEKTPOJIUTHI M  HEIJIEKTPOJIUTHI.
MexaHu3M JAMCCOIMALMM  DJIEKTPOJIMTOB C Pa3IMYHBIM  XapakTepom cBsi3u. (CTerneHb
ANEKTPOJUTUYECKON qucconuarui. CUIbHBIC U ClIa0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPHH JJICKTPOJUTHYECKON aucconmanuu. Kiaccuduxarus
HMOHOB M MX CBOMCTBA. KHCIOTHI, OCHOBaHMS M COJM Kak 3JEKTpoJUTHL. VX Kiaccudukanus u
JINCCOIAAITHSL.

O0mue XMMHYECKHE CBOWCTBA  KHCJIOT: HM3MCHECHHE OKpPacKd  HMHJIMKATOPOB,
B3aUMOJICMCTBHE C METa/UlaMH, OKCHJAAMHU U THAPOKCHUAAMH METaUIOB W COJISAMH.
MounekynspHble 1 HOHHBIE (TIOJIHBIE U COKPAIIEHHBIC) YpaBHEHUS peakiuil. XUMHUECKUNA CMBICIT
COKpalI€HHbIX YpAaBHEHUI. YCIIOBUS MPOTEKAHUSI PEAKLMI MEXAY AIEKTPOJIUTAMU O KOHIUA.
Ps1 akTUBHOCTH METaJIJIOB.

OO0me XUMHYECKHE CBOMCTBa IIENIOYCH: B3aMMOJCHCTBHE C KHUCIOTAaMH, OKCHAAMU
HeMeTaiioB, coissMud. OOmMe XUMHYECKHe CBOICTBA HEPACTBOPHUMBIX  OCHOBAHUI:
B3aMMOJICCTBHE C KUCIOTAMH, PA3JI0KEHUE IIPU HATPEBAHUH.

OO0mue XUMUYECKHE CBOWCTBAa CpPEIHHX COJICH: B3aWMOJEWUCTBHUE C KHCIOTAMU,
1meJI049aMu, COJISMH U MeTalaMu. B3auMoaeicTBHUEe KUCIIBIX COJIEH CO IIEI0YaMH.

lunponus, kak 0OMEHHOE B3aWMOJIEHCTBUE COJEH ¢ BOAOW. ['MApONM3 CONM CHUIBHOTO
OCHOBaHUS U claboii KucaoThl. ['uaponu3 conu cnaboro OCHOBaHUs U CHIIbHOM KucnoThl. [llkana
pH.

CBoiicTBa KUCIOT, OCHOBAaHUW, OKCHJIOB U COJIEM B CBETE TEOPUHU DIEKTPOJIUTHUUECKOU
JUCCOLIMAMUA U OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIHMA.
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JdeMoHcTpanuu.

e llcnbiTaHue BEIIECTB U UX PAaCTBOPOB HA 3JIEKTPONIPOBOIHOCTD

e 3aBHCHMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOU KUCIOTHI OT KOHIEHTPALUH.
e JIBM)KEHNE OKpAIIIEHHBIX HOHOB B JIEKTPUYECKOM I10J1€

e OmpeneneHne xapakTepa cpesibl B pacTBOPax CoJIeH.

JlabopaTopHble ONBITHI.
13. lucconuanus ciaadbIX JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
14. 3MeHeHne OKpacKy WHIMKATOPOB B KUCIOTHOM CpeJIe.
15.Peaknus HeWTpanu3auuy pacTBOPA MENOYN PA3IMYHBIMHA KUCIOTAMHU.
16. [Monyuenne runpoxcuaa meau(ll) u ero B3aumoelcTBUE ¢ pa3IMYHBIMU KACIOTAMH.
17. B3aumoeiicTBre CHIbHBIX KUCIOT ¢ okcumoM meau(11).
18-20. B3aumoeiicTBrE KUCIIOT C METAJLIAMH.
21. KauectBeHHast peakiys Ha KapOOHAT-HOH.
22. IlomyyeHue cTyiHS KPEMHUEBOMN KUCIIOTHI.
23. KauecTBeHHast peakiys Ha XJIOPpUA- WIH Cyab(aT-HOHbBI
24. I3MeHeHne OKpacKl MHIUKATOPOB B IIEJIOYHOM CpeIe.
25. B3auMoIeliCTBUE MIET0OYEH C YIIIEKUCIBIM ra30M.
26. KauecTBeHHas peakiysi Ha KATHOH aMMOHMSL.
27. lonydyenue ruapokcuaa meau(ll) u ero paznoxxenue.
28. B3zaumoeiicTBre kKapOOHATOB C KUCIOTAMH.
29. Monyuenne ruapokcuaa sxeneza(lll).
30. B3aumoeiicTBue xene3a ¢ pactBopom cyibdara meau(ll)

IIpakTuyeckue padoTbl
1. CBoiicTBa KUCIOT, OCHOBAHU, OKCUIOB U COJIEH B CBETE TEOPUH DIEKTPOJIUTUUECCKON
JMCCOLMAIIMU M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKInit

Tema 3. Hemera/jibl M MX coequHeHus (25 1)

CtpoeHue atoMOB HEMETAUIOB U MX MoJiokeHue B Ilepuommueckoit cucreme. Psn
ANEKTPOOTPHUIIATENBHOCTH. KpucTauimdeckue pemeéTkd HEMETaNIOB — MPOCTBIX BEIIECTB.
Amtorponus u e€ npuunHbl. u3nyeckue cBoiicTBa HeMeTauioB. OOIMe XUMUYECKHIE CBOMCTBA
HEMETAJIJIOB: OKHUCIIUTEIIbHBIC U BOCCTAHOBUTEIIBHBIC.

l"asorensl, cTpoeHue HMX aTOMOB M MOJIeKyld. DU3MYECKHE M XUMHYECKHE CBOWCTBA
rajoreHoB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB TaJIOT€HOB B 3aBHCUMOCTH OT MIX IOJIOXKEHUS
B Ilepuonuueckoii cucreme. HaxoxxaeHue rajioreHoB B MPUPOAE U WX MOJy4YeHHUE. 3HAUCHUE U
MIPUMEHEHHE TaJIOTSHOB.

lamoreHoBoIOpoABI W COOTBETCTBYIOIIME UM KHCIOTHI: IJIABUKOBas, COJISIHAs,
OpoMOBOJIOpOIHAsI, Moa0BOJopoAHas. ["amoreHuapl. KadecTBeHHbIE peakIMM Ha TaJlOTCHH/I-
noHsl. [I[puMeHeHHe COeTMHEHNH TAIOTCHOB M UX OMOJIOTUYECKAsl POJIb.

Oo6mas xapakrepuctuka snemeHToB VI A — rpynmnsl. Cepa B npupojie U €€ moaydeHue.
AnnoTponHbsle MoaM(UKAMM Ccepbl W UX CBONCTBA. XUMHUYECKHE CBOWCTBA CEpbl M €€
MIPUMEHEHHUE.

CepoBoJIOpO/: CTpPOEHHE MOJIEKYNbl, (U3HUECKUe M XHUMHUYECKHUe, TOJIyYeHHEe U
3HaueHue. CepoBogopoanas kucnota. Cynbduasl u ux 3HaueHue. JIroMruHOOPHI.

Oxcun cepoi(1V), cepaucras kucnota, cynbduthl. KauecTBeHHas peakuus Ha CylnbhUT-
HOH.

Oxcun cepoi(VI), cepnas kucnora, cynabdarsl. Kpucramnorunparsl. KauecTBenHas
peaxius Ha Cynb(ar-uoH.

CepHast KUCIOTa — CHIIBHBIN 31eKTpoauT. CBOMCTBA pa30aBIeHHON CEPHOM KUCIOTHI, KaK
TUTIUYHON KHUCIIOTHI: B3aMMOJEUCTBHUE C METa/llaMU, OCHOBHBIMU U aM(pOTEPHBIMU OKCHIAMH,
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OCHOBAHMSAMHU M aM(POTEPHBIMU THAPOKCHIaMHM, coyisiMu. KauecTBeHHas peakuus Ha Cynbdar-
HOH.

OOmas xapakrepucTuka 31eMeHToB VA rpymmbl. A30T, CTpOCHHE aToMa M MOJICKYIIbI.
du3nyeckue MU XUMHUYECKUE CBOWCTBA M NPUMEHEHUE a30Ta. A30T B MPUPOJE U €ro
OMOJIOTHYECKast POJIb.

AMMUak, crpoeHue MoJIeKyJbl M PU3NYECKUE CBOWCTBA. AMMUAYHasl BOJIA, HAIIAThIPHBIN
CHUPT, TUIpAT aMMHUaka. JIOHOpHO-aKUENTOPHBIM MEXaHW3M O00pa30BaHMsI KaTHOHA aMMOHMSL
BoccranoBurenpHble cBoiicTBa aMmuaka. Conu aMMOHMS M UX NpuMeHeHue. KauecTBeHHas
peaxkiusi Ha KAaTUOH aMMOHHSI.

Okcuapl a30Ta: HECOJICOOPA3YIOMIME W KHUCIOTHBIC. A30THCTash KHUCIOTa U HUTPHUTHIL
A30THas KUCI0Ta, €€ NOJIydeHHEe U cBoWicTBa. Hutpartsl.

®ochop, crpoenne atoma u amiotponus. Docouasl. Pochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Pocdarel. Dochopusie ynooperus. UHCEKTUITUABL.

OObmas xapaxkrtepuctuka 3neMeHToB |V A- rpymnmbl: 0COOEHHOCTH CTPOEHMSI aTOMOB,
MIPOCTHIX BEIIECTB U COCTUHEHUM B 3aBUCUMOCTH OT MOJIOXKEHHS 37eMeHTOB B [leproanueckoit
cucreMme. Yriepo. AJJIOTponHble MoaupUKauu: anmas, rpadut. AMOpQHBIN yriaepoa u ero
copTa: caxa, aKTHUBUPOBaHHBIM yrosib. AjcopOuusa. XHUMHUYECKHE CBOMICTBa Yriepoja.
Kokcoxumuueckoe npou3BoACTBO U €ro npoaykuus. Kapouasr.

Oxcupn yrnepona(ll): crpoenue Mouiekynbl, THOdAy4eHHE U ero cBoiictBa. Okcun
yraepona(lV): ctpoeHue MoJieKylbl, MOJydeHHE W €ro cBoicTBa. YrojpHas kuciora. Comu
YTOJBHOU KUCIOTHI: KAapOOHATHI M TUAPOKapOOHAThl. TeXxHUYecKas ¥ MUILEeBas co/a.

Heoprannueckue u opraHnyeckue BelIECTBAa. YTJIEBOAOPOJIbl. XHUMHYECKOE CTPOCHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0OK COETUHEHHUS aTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

MertaH, 3TaH, Kak MpeJelbHbIe YIIIEBOJOPObl. DTUIIEH U alleTHIIEH, KaK HelpeelIbHbIe
(HeHachllleHHbIE) yraeBoxoponsl. ['opeHue yrieBomoponoB. KauecTBeHHBlE peaknuM Ha
HenpeAeIbHbIE COCTUHEHMSL.

OTWJIOBBIM CIIUPT, €ro TOJIydeHHWe, NpUMEHEHHE U (U3HOJOTUYECKOE JIeHCTBHE.
TpexatomHbIi criupT TiHIepyuH. KauecTBeHHAs! peakiysi Ha MHOTOATOMHBIE CIIUPTHI. YKCyCHast
— MpEACTaBUTENb Kilacca KApOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero atoma u cBoiictBa. Kpemuuii B npupoje. CUIMIUIbI U CUJIaH.
Oxkcun kpemuausa(1V). KpemaueBast kuciiora u e€ cou.

IIpousBoacTBO crekna M ueMeHTa. [IpoAyKuust CHIMKAaTHOM IPOMBIIIJIEHHOCTH:
ONTUYECKOE BOJIOKHO, KepaMuka, papdop, pasguc. OnTHUECKOE BOJIOKHO.

Hemeramnel B mpupoje. ®dpakiuoHHass IeperoHka >XKHMJIKOro BO3AyXa, Kak CIOco0
IIOJIydeHUs1 KHCIopoJa, asora, aproHa. Ilomydenume Qocdopa, kpemHus, xjopa, HOJA.
DNEeKTPOJIU3 PacTBOPOB.

[lomydeHne cepHOM KHUCIOTBI: CBIPbE, XUMH3M, TEXHOJIOTUYECKas CXEeMa, MeETO[
KHUIALIETO CJI0s, IPUHIUIBI TEMJI000MeHa, MPOTUBOTOKA U IUpKyasauu. OneyMm. [IponsBoactso
aMMMaKa: ChIpbE, XMMU3M, TEXHOJIOTHMUYECKasl CXeMa.

JdeMoHcTpanun

Konnekuus HemeTaos.

Moenu KpUCTaUIMYECKUX PEMIETOK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOp ¥ MPUHIIUIIBI €70 PaOOTHI.

I'openune HeMeTaIIOB — MPOCTHIX BEIIECTB: cepbl, Pochopa, IPeBECHOTO YTIIs.
OO0pas31ibl TaJoreHOB — MPOCTHIX BEIIECTB.

B3anmoneiicTBue raoreHoB ¢ MeTajlaMu.

BriTecHenne xiiopa OpoMOM UITH HOJa U3 PACTBOPOB MX COMNEH

Kosnnekuust npupoaHbIX COETUHEHUH XJI0pa.

B3anmoneicTBue cepel ¢ METAUIAMU.

l'openue ceprl B kucnopoae
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31.
32.
33.
34.

35

37.
38.

Komnexnus cynbGuaHsIx pya.

KagecTBenHas peakiust Ha CynbQUA-UOH

ObeciBeunBaHNE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anmMoeiictBre KOHIIECHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEBIO.
OO0yrnuBaHue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEPHOI KUCIOTOM.
Huarpamma «CocTaB BO3ayXxa»

Buneodparments! u cnaiiap! «lItnusu 6azapbi»

[Tomy4yenue, cobnpanue u pacro3HaBaHUE aMMHUaKa

Paznoxenne 6mxpomara aMMOHHS

B3anmoneiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIOTBI C MEABIO
l'openue uépHoro mopoxa

Pa3noxxeHne HuTpara Kajaus U TOPEHUE JPEBECHOTO YrOJbKa B HEM
OO6pa3iel TpUpoAHBIX coenuHenuit Gocdopa.

I'openue docopa Ha Bo3ayxe U B KUCIOPOJIE.

[Tonygyenue 6emoro Gocdopa U UCTIBITAHUE €TO CBOMCTB

Komnexuust «O0pa3iibl IpUPOIHBIX COSTUHEHUM YTIIepo1ay»

[Toprper H. JI. 3enunckoro. IlornomeHne akTMBUPOBaHHBIM YIIEM pPacTBOPEHHBIX

BEIECTB WJIM T'a30B.
YerpoiicTBO mpoTUBOTas3’a
Monenu MoJeKy1 MeTaHa, 3TaHa, dTHJIEHA U alleTUIICHA.

BsaumoeiicTBue 3TuieH ¢ 6poMHON BOION M pacCTBOPOM IepMaHIaHaTa Kajusl.
OO011ue XMMHUYECKUE CBOMCTBA KUCIOT HA MPUMEPE YKCYCHOM KHCIOTBI
KauecTBeHHas peakiiss HA MHOTOATOMHBIE CITUPTBI
Komnexuust «O6pa3iibl IpUPOIHBIX COSTUHEHUN KPEMHHUSI

Komnekuus crekia, KepaMHUKH, IEMEHTA U U3JEIUNA U3 HUX
Komtexkuyst mpoIyKIuy CHIMKAaTHOW MPOMBIIIIIEHHOCTH
Buneodparments! u crnaiinel «[Ipon3BoaCTBO CTEKIA M [IEMEHTAY
Komnexkuus «IIpuponHsie coeiMHEHNS HEMETAIIIIOB)

Buneodparments! u crnaiinpl «©@pakiimoHHas IeperoHkKa )XHUIKOT0 BO3yXa»

Buneodparmentet u cmaiinpl  «llosyueHue Bomopona, KHCIOpPOJa W TaJOre€HOB

ANEKTPOJUTUUECKUM CTIOCOOOM

Mogenu anmapaToB AJIs MPOU3BOJICTBA CEPHOM KUCIIOTHI.
Mojens KUIMAIIEro Cos.

Moens KOJOHHBI CHHTE3a aMMHUAKa.

BuneodparmenTs! u ciaiinbl «[Ipor3BoACTBO CEpHON KUCIOTHI»
BuneodparmenTs! u ciaiinbsl «I[Ipor3BoacTBO aMMHuaKay
Konnexkuust «CoIpb€ /Ui MOIy4eHUSI CEPHON KUCIOTHD»

JlaGopaTopHble ONBITHI

Pacno3naBanue rajioreHu1-nOHOB

KauecTBeHHBIE peakinu Ha Cyab(haT-HOHbI

KauecTBenHas peakius Ha KATHOH aMMOHUS

XUMHYECKUE CBOMCTBA a30THOM KHUCIIOTHI, KaK 3JIEKTPOIUTA

. KagecTBenHsle peakiuu Ha GocaT-uoH
36.

[lonmydeHue v CBOMCTBA YrOJIbHOU KUCIIOTBI
KavecTBeHHast peakuus Ha KapOOHAT-HOH
IIpomyckaHue yriIeKUCIIOrO ra3a 4epe3 pacTBOpP CHIIMKATA HATPUS

IIpakTnuyeckne padoTsl

2. V3yyeHue CBOMCTB COJISTHON KUCIIOTBI
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3. V3ydeHue CBOMCTB CEpHOM KUCIIOThI
4. TlonydyeHue aMMuaKa U U3y4eHHE €r0 CBONCTB
5. IonydyeHue yriieKucaoro ra3a u u3y4eHue ero CBOMCTB

Tema 4. MeTtanjbl 1 UX coefuHenus (16 1)

[Tonoxxenne meramwioB B llepuogmyeckod cucremMe XuMuU4yeckux saemeHtoB [l .
MenpeneeBa, CTpO€HHE WX aTOMOB M KPUCTAUIOB. MeTajyinueckasi CBSI3b M METaJUTMYeCKas
Kpuctaumueckas pemérka. @u3nueckre CBOWCTBA METAJUIOB: 3JIEKTPO- U TEIUIONPOBOIHOCTD,
OTPaXKaIOIIasi ClIOCOOHOCTD, MIACTUYHOCTD. CIiiaBbl YEPHBIE U IIBETHEHIE.

Mertaniasl  KaKk ~ BOCCTAHOBHUTENU.  OJJEKTPOXMMMUECKUNH  psAf  HaNpsKEHHL.
B3anMoielicTBre METANIJIOB C HEMETAJJIaMHU, OKCUAAMH, KAUCJIOTAMH, COISIMU. AJTFOMUHOTEPMHUS.
Okcuabl M THAPOKCUIBI MIEJIOYHBIX METaUIOB, WX TMOJyd€HHWE, CBOWCTBA, TPUMEHEHHE.
Baxneiimure coyii meN0YHbIX METAIOB, UX 3HAYCHHUE B )KMBOM UM HEXKXUBOU MPUPOJIE U B KUZHHU
YeJIoBeKa.

Okcuapl U THAPOKCUIBI IIETIOYHO3EMENBHBIX METaUIOB, MX TOJyY€HHE, CBOMCTBA H
npuMeHeHne. Baxuenmme conu mENoYHO-3eMebHBIX METAIOB, UX 3HAYCHHE B IPHUPOJIEC U
KU3HU yenoBeka. KapOoHaTsl U THAPOKAPOOHATHI KATbITHSI.

Kéctkocth BOABI: BpeMeHHass H TOCTOsiHHAsS. CrocoObl yCcTpaHEHHUs BPEMEHHOM
xéctkocTtu. CriocoObl yCTpaHEHUs MTOCTOSTHHOM KECTKOCTU. VOHUTHL.

CoenuHeHus aTlOMHHHUS B TPHUPOJC. XUMHYECKHE CBOMCTBA amtoMuHUS. OCOOCHHOCTH
OKCHJIa ¥ THAPOKCHIa ATFOMUHUS KaKk aM(OTEPHBIX cCoeAMHEHUHN. BaxkHelmme comm aroMUuHUS
(xmopun, cynasdar).

OcobenHocTH cTpoeHHsT aToma Jkenesa. JKene3o B mpupoje. Baxkueimume pyasl sxenesa.
[Monydyenue uyryHa u cramu. Oxcuapl u ruapokcuast sxeesa(ll) u (11). Comu xemesa(ll) u (111).
OO6HapyxeHre NOHOB KaTHOHOB JKeJie3a B pacTBOpE. 3HAUCHUE COCTMHEHUN Kene3a.

Koppo3sus xumudeckast 1 IEeKTPOXUMUAYECKaAs. 3alluTa METAJIJIOB OT KOPPO3HUHU.

Meramiel B TpUpose: B CBOOOJHOM BHAEC M B BHAe coeauHeHuil. [loHartue o
Metautypruv. Yé€pHas u uBeTHas Mertaiyprusd. [lupomerannmyprusi, TMAPOMETAILTyprus,
anekTpoMmeTaimyprus. Jlomenusnii mporecc. IlepepaboTka dyryHa B CTajib. OJEKTPOJIU3
pacIuiaBoB.

JdemoHcTpauuu

e BzaumopelicTBue HaTpusl, JTUTUS U KaJIbIHS C BOJOM.
e [opeHue HATpHs, MAarHKs | JKeJIe3a B KUCIOPO/IC.
Bcenbinika TepMuTHON cMecH.

e BzaumopelicTBue cMeCH MOPOLIKOB CEPBI U JKeJe3a, IIMHKA U CEPBhl.

e BzammoneiicTBHE aIIOMUHUS C KUCIIOTaMH, III€JIOYaMH 1 BOJOM.

e BzaumogeiicTBue xene3a U MEAU C XJIOPOM.

e BzaumojelicTBue Meau C KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHCIOTOM
(pa36aBiIcHHOM U KOHIICHTPUPOBAHHOM ).

e Okpacka IIaMeHHM COCAMHEHUSIMU IIEJIOYHbIX METAJIJIOB

e (Okpacka IIIaMEHU COEIMHEHUSIMU IIET0OYHO3EMENIbHBIX METAIIIOB

e [ amieHue U3BECTH BOJOMU.

e [losyueHue xECTKOM BOJBI B3aUMOJAEHCTBUEM YTIIEKUCIIOTO C U3BECTKOBOU BOJIOM.

e VYcTpaHeHHE BPEMEHHOM KECTKOCTU KUTITYEHUEM U JOOABKOM COJIBL.

e VcTpaHEHHE MOCTOSHHOM KECTKOCTU JOOABKOM COJIBI.

e llOHWTHI ¥ IPUHIIMIT UX AEHCTBUS (BUICOPparMeEHT).

e Komnekuus npupoIHbIX COETUHEHUN aTFOMUHUS.

e Bugeodparments! u cnaiiiapl «OKCHI ATIOMUHUS U €70 MOTUDUKALIAN.

e [lonyyenne aM(pOTEpPHOTrO THAPOKCH A AIFOMUHHUSI U UCCIIEIOBAHKE €r0 CBOICTB

o Komrekuusg «XHUMHYESCKHE UCTOYHUKH TOKAY

16



e Pe3ynpTaThl JUIMTEIBHOTO SKCIIEPUMEHTA 10 U3YYECHUIO KOPPO3UM CTAJIbHBIX U3JEIUN B
3aBUCHMOCTH OT YCJIIOBUH IPOLECCOB

Boccranosnenue menu u3 okcuaa Meau(ll) Bogoporom

Buneodparmentst u crnaiiabsl « [pou3BOICTBO UyryHa M CTAIN»

Buneodparments! u cnaiiapl «3aenust U3 9yryHa ¥ CTaim»

BuneodparmenTs! u ciaiiasl «[Ipou3BoICTBO AITFOMHHHUS))

JlabopaTopHbIe ONbITHI
39. BzaumoeiicTue xene3a ¢ pactBopom cyibharta meau(ll)
40. ITomy4yeHne U3BECTKOBOW BOJIBI U OTIBITHI C HEM
41. Monyuenne ruapokcuaos xxemnesa(ll) u (1)
42 KauecTBeHHbIE PEAKIIMN Ha KATUOHBI JKeJie3a

IIpakTnueckune padoTol
6. [losyuenue sxecTKON BOJBI U CIIOCOOBI €€ YCTpaHEHUS
7. PemeHune 3KCriepuMEHTAIbHBIX 3a/1a4 110 TeMe «MeTamibh)

Tema 5. Xumust u okpy:kawmas cpeaa (2 4)

Crpoenue 3emiuu: SApo, MaHTHsI, 3eMHasi KOpa, X XUMHYeckuil coctaB. Jlutochepa u eé
XUMu4ecKknid coctaB. MuHepansl. Pyasl. Ocanouneie nopoxsl. [lone3Hble HCcKomaemsle.
XuMuyeckuil coctaB ruipochepbl. XMMUYECKHH COCTaB aTMOCHEPHI.

HUcTtouynnkn  XMMHMYECKOTO  3arpsi3HEHHs]  OKpyXaromed  cpensl. [ obOambHbIE
AKOJIOTMYECKHE MPOOJIEMbI YEJIOBEUECTBA: MAPHUKOBBIN 3(PPEKT, KUCIOTHBIE J0K/IM, O30HOBBIE
IbIpbl. MeXIyHapoJHOE COTPYJHHUYECTBO B OONACTH OXpaHbl OKpYXKaroled Ccpeasl OT
XUMHUYECKOTO 3arpsA3HEHUs. «3eIEHAsT XUMHUSI.

MapkupoBKka ynakOBOYHBIX MaT€pUANIOB, JJIEKTPOHUKH U OBITOBOW TEXHUKH, MPOIYKTOB
MATaHUS], STUKETOK MO YXOAY 32 OJEXKI0M.

JdemoHcTpauuu

Buneodparments! u cnaiigsl «CtpoeHue 3emiid U €€ XUMHYECKHI COCTaBY

Konnexuust MUHEPAIOB ¥ TOPHBIX HOPOL

Komneknuus «Pyasl meTamioBy»

BuneodparmenTs! u crnaiiapl «I'1obanpHble SKOJIOTHYECKUE TPOOIEMBI YEIOBEUECTBA»
BuneodparmeHTs! U cllaiifibl O CTENEHH 3KOJOTUYECKON YHCTOTHI TOBapa
JlaGopaTopHble ONBITHI

43. 3y4yeHue rpaHura

44. VI3yueHue MapKUpOBOK Pa3IUYHbIX BUJIOB IPOMBIIICHHBIX U [IPOI0BOJIBCTBEHHBIX TOBAPOB

Tema 6. O0001meHNe 3HAHMH 0 XMMHUH 32 KypC OCHOBHOM mKoJibl. IloaroroBka k
OCHOBHOMY rocyiapcTrBeHHOMY dk3aMeny (7 1)

CtpoeHne aromMa B COOTBETCTBUM C IIOJOKEHHEM XHMHYECKOTO DJIEMEHTa B
[Tepuonnueckot cucreme. CTpoeHHE BEIIECTBA: XMMHUYECKas CBSI3b M KPUCTALINYECKHUE
peméTku. 3aBUCHMOCTh CBOMCTB 0Opa30BaHHBIX AJIEMEHTaAMHU IPOCTHIX BEIIECTB (METAJLIOB,
HEMETAJIJIOB, OJIarOPOJHBIX Ta30B) OT MOJOXKEHHs d3JeMeHTOB B Ilepuoanueckoi cucreme.
Tunonorus HeOpraHMYECKUX BEIIECTB, JAEJIEHNE UX HA Kiacchl U rpynnsl. [IpeacraBurenu.

[Ipu3Haku W ycnoBUs NMPOTEKAHUS] XMMHUECKHX peakuui. THUIONorus XUMHUYECKUX
peakiuii Mo pa3NUYHBIM OCHOBaHMSIM. Peakiuu HOHHOTO oOMeHa. OKHCIUTENIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIINH.

XUMHYECKHUE CBOMCTBA TMPOCTBHIX BEHIECTB. XapaKTepHbIE XHUMHUYECKHE CBOWCTBA
coneo0pa3yomuX OKCUAOB, TUAPOKCUIOB (OCHOBAaHUHM, KHCIOT U aM(OTEPHBIX THIPOKCHUIIOB),
COJIEHL.

Pe3epB —3 4
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3. TemaTuueckoe IJIAHUPOBAHUE

IIpumepHOE TEeMaTHUECKOE IUIAHUPOBAHKE Kypca 8-T0 Kilacca
(2 4 B Henento, Bcero 68 4, U3 HUX 4 4 — PE3EPBHOE BPEMSI)

Ne HaumenoBaHue pa3aesia, TeMbl KoanuecTBo B TOM
n/n 4acoB qucJae
KP | IIP
1 HauanbHble TOHATHSA U 3aKOHBI XUMHAHU 20 1 2
2 Baxmwueiimme npencrasutenu | 18 1 3
HEOPTaHWUYECKUX BEIIIECTB.
KonnuecTBeHHBIE OTHOIIECHHS B XUMUH
3 OcHoBHBIE  KJacchl ~ Heopranmveckux | 10 1 1
COCAUHCHUI
4 [epnonyecknit 3aKOH u|l8
[Tepromuveckast cuUcTeMa XUMHUYECKUX
anemenTtoB  JI.MI.  MenneneeBa wu
CTPOEHHUE aToMa
5 Xumuueckass  cBsi3b.  OKHCIHMTENBHO- | 8 1
BOCCTAaHOBHTEJILHBIC PEAKITUI
6 Peseps 4
Hroro 68 4 6
[IpumepHOe TeMaTryecKoe MIaHupOBaHUE 9-T0 Kilacca
(2 4 B HEmenmro, Bcero 68, U3 HUX 3 9 - pe3epBHOE BpeMsi).
Ne i/ | HammeHoBaHue pa3jena, TeMbl KoanuecTrBo B Tom umncie
4acoB KP 1P
1 [ToBTOpeHue n 00OOIIEHNE CBEIECHUN 1O KypCy | 5
8-ro Kxiacca.
2 XUMHUYECKHE peakiuu B pactBopax | 10 1 1
JJICKTPOJIUTOB
3 Hemeraiuiel 1 X coeTMHEHUS 25 1 4
4 MeraJuisl 1 UX COEIUHEHUS 16 1 2
5 XUMUS U OKpYy>Karolas cpeaa 2
6 OO6o0menre 3HaHUI 1O XUMHH 3a Kypc | /7 1
OCHOBHOHM MIKOJIbI. [lOArOTOBKAa K OCHOBHOMY
rocyJapcTBeHHOMY 3k3ameny (OI'9)
Peszepr 3
Hroro 68 4 7
Ilpumeuanue. Pe3epBHOE BpeMsi pacmpenensercs YYuUTeNeM TP  COCTaBICHHUH

KaJICHAAPHO- TEMATUYCCKOTO INIAHUPOBAHUA C YUETOM CTCIICHU YCBOCHHA OTACIIBHBIX Pa3aCiioB
WA TCM.
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