IlnanupyeMble NpeaMeTHbIE Pe3yabTAThI 0CBOEHUS NMpPeaMeTa « XUMHSD)
u3 OOII OO0

BrInycKHUK HAy4YMTCs:

® XapaKTEepPHU30BaTh OCHOBHbIE METO/bI IO3HAHUS: HAOIIOACHUE, U3MEPCHHE, SKCIICPUMEHT;

® OINUCHIBATHh CBOICTBA TBEPABIX, )KUIKHX, Ta3000pa3HbIX BELIECTB, BHIACIS UX CYIIECTBCHHBIE
IPU3HAKY;

® DPAaCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHH «aToOM», «MOJEKYJa», «XUMHUYECKHI
JMIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTHY», «XHMHUECKAs PEaKIus»,
UCIIONIB3YSl 3HAKOBYIO CUCTEMY XUMUH;

® DPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUS] MacChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOU TeOpHH;

® paznMuaTh XMMUYECKUE U (PUINUECKHUE SBICHUS;
Ha3bIBaTh XUMHYCCKHE dJIEMEHTHI;
OTIPEJICNIATH COCTAB BEILECTB 110 MX QopMyiam;
OTIPEJIENIATH BaJICHTHOCTh aTOMa dJIEMEHTa B COSIMHEHUSX;
OTIPEICNIATh TU XUMUYECKUX PEaKIINK;
Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHMS XUMUYECKUX PeaKluii;

® BBIABIATH NPU3HAKH, CBUACTENIBCTBYIOIIME O TPOTCKAHMH XWMHUYECKOW peakuu MpH
BBITTOJIHEHUU XUMHUYECKOTO OMBITA,;

® COCTaBIATH POPMYJIbI OMHAPHBIX COCIUHCHMUIA,

® COCTaBIISITh YPAaBHCHUS] XUMHYECCKHUX PEAKIINH;

e coOmoaaTh mpapuiia 0€30MacHON paOOThI IIPH MPOBEACHHUHU OIIBITOB;
MOJIb30BAThCS JJAOOPATOPHBIM 000PYIOBAHUEM U TIOCYI0H;
BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MacChl BEILIECTB;
BBIYHUCIISITH MAaCCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTa Mo (POpMyJie COSIUHEHHUST;

® BBIYNCIATH KOJMYECTBO, OOBEM MM Maccy BelecTBa IO KOJHYECTBY, 0OBEMY, Macce
peareHToB WK MPOyKTOB PEAKIIHU;

® XapakTepu3oBaTh (PU3MUYECKHEe M XUMHYECKHE CBOWCTBA IPOCTHIX BEIECTB: KHUCIOPOAa M
BOJIOPO/a;

® TI0JIy4aTh, COOMPATh KUCIOPO] M BOJIOPOI;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEMIECTBA: KHCIOPOI, BOAOPOI;
pacKpbIBaTh CMBICT 3aKOHA ABOTaJIPO;
PacKpBIBaTh CMBICH MOHSATHH «TETIOBOH APPEKT peakinuny, «MOISIPHBIH 00BeM»;
XapaKTepu30BaTh PU3HUYECKHE M XMMUYECKHE CBOMCTBA BOIbI;
PacKpBIBAaTh CMBICT MTOHSTHSI «PacTBOPY;
BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;
IIPUTOTOBJISITh PACTBOPHI C OIIPEACIEHHON MacCOBOM J0JIEH pacTBOPEHHOTO BEILIECTBA;
Ha3bIBaTh COCTUHEHUS N3YUYEHHBIX KJIaCCOB HEOPTaHUIECKUX BEIIECTB;

® XapaKkTepu3oBaTh (HU3NYECKHE M XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAHUM, COJICH;

® OIpEJEINSATh MPHHAIICKHOCTD BEIIECTB K ONPEIEIIEHHOMY KJIACCY COEIMHEHUH;

® COCTaBIATH (DOPMYJIIBI HEOPraHUYECKUX COSJIMHEHHUI M3YYEHHBIX KIIACCOB;

® TPOBOJMTH OMBITHI, TOATBEPXKIAIONINE XUMHUYECKHE CBOHCTBa H3YYEHHBIX KIIACCOB
HEOPTraHMYECKHUX BEIICCTB;

® DPAacHO3HABaTb OMNBITHBIM ITyTEM PAcTBOPHI KHUCJIOT W ILIENOoYed MO HM3MEHEHHIO OKPacKh
MHIUKATOPA;

® XapaKTEepHU30BaTh B3aUMOCBA3b MEKAY KJIACCAMU HEOPTaHUUECKUX COSINHEHUH;

e packpbiBaTh cMbIcl [lepuonndeckoro 3akona /[.1. Menneneesa;

® OOBSICHATH (PU3MUYECKHH CMBICI aTOMHOIO (TIOPSIKOBOr0) HOMEpa XMMHUYECKOTO 3JIEMEHTa,
HOMEPOB I'PYIIIBI U ITepuojia B nepuoaudeckoil cucreme [1.1. Menneneesa;

e OOBSICHATH 3aKOHOMEPHOCTU HM3MEHEHHUS CTPOCHUS aTOMOB, CBOMCTB JIEMEHTOB B IIpeieax
MaJIbIX IIEPUOJIOB U TJIaBHBIX MOATPYILI;



® XapaKTepH30BaTh XHWMHYECKHE OJIIEMEHTHl (OT BOJOPOAA OO KallbllMs) HAa OCHOBE HX
TTOJIOXKEHUS B Tieproanaeckoi cucreme /.M. MeHneneeBa 1 0COOCHHOCTEH CTPOCHHS X aTOMOB;

® COCTaBISITh CXEMbI CTPOCHHSI aTOMOB TiepBbIX 20 31eMEeHTOB mepuoamdeckoi cucremsr J.M.
Menpeneena;

® PacKpbIBaTh CMBICI OHATHI: «XUMHYECKAs CBSI3bY», «3JEKTPOOTPUIATEIHLHOCTEY;

® XapaKTepH30BaTh 3aBUCUMOCTH (PM3MYECKUX CBOWCTB BEHIECTB OT THUINA KPUCTAIIMYECKON
peIeTKH;

® ONpEAeNATh BUJ XMMHUYECKON CBA3HM B HEOPTaHWYECKUX COEIUHEHUSX;

e u300paxaTh CXEMbl CTPOCHHS MOJIEKYJd BELIECTB, OOpa30BaHHBIX pa3HBIMH BHIAMHU
XUMHUECKUX CBSI3€H;

® PacKpHIBaTh CMBICI TIOHATHI «HOHY», KKATHOH», «aHUOHY, «IIIEKTPOIUTHD), «HEAIEKTPOIUTED),
«OQJEKTPONIUTUYECKAs] IHUCCOLMUAINSNY, «OKUCIHUTEIb», «CTEMEeHb OKHCIEHUS» «BOCCTAHOBHUTENDY,
«OKHCJIEHHE», BOCCTAHOBJIEHHUEN;

® ONpEeNATh CTENIEHb OKUCIEHNU aTOMa DJIEMEHTA B COETMHEHHH;
PpacCKpbIBaTh CMBICTI TCOPUHA SHCKTpOHHTH‘{CCKOﬁ Jucconuanuun,
COCTaBJISITh YPaBHEHUS MIEKTPOIUTUYECKON JUCCOLMALIMNA KUCIIOT, IEI0Y€EH, COJIel;
OOBSICHATH CYIIHOCTh TpOIecca 3IEKTPOIUTUYCCKOW AMCCOLMAIMA M PEaKIUid HOHHOTO

oOMeHa;
COCTABJISATH MOJTHBIE M COKPAICHHbIC HOHHBIC YPAaBHEHHS peakini oOMeHa;
OIPEAEIATH BO3MOKHOCTD MPOTEKAHUSI PEAKIMii HOHHOTO OOMEHa,;
IPOBOJIUTh PEAKIINH, TIOATBEPIKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3IHUHbIX BEIIECTB;
OIPEAEIATh OKHCIIUTEIb U BOCCTAHOBUTEIIb,
COCTaBJIATh YPaBHEHHSI OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;
Ha3bIBaTh (PAKTOPBI, BIUSIONIME Ha CKOPOCTh XMMHUUCCKOM PEaKIIHH;
KJIacCH(UIMPOBATH XMMHUYECKHE PEAKIIUK [0 Pa3INnYHBIM [TPU3HAKAM,;
XapaKTepU30BaTh B3aHMOCBA3b MEK/IY COCTAaBOM, CTPOCHHEM M CBOMCTBAMH HEMETAILIOB;
® MPOBOJWTH OMBITHI IO MOJYYCHHUIO, COOMPAHHUI0 M H3YYCHHUIO XHMHUYECKUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIJICKHCIIOTO Ta3a, aMMHAaKa;
® pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIC BEIIECTBA: YIJIEKUCIIBIN a3 1 aMMHAK;
® XapaKTepH30BaTh B3aWMOCBA3b MEKIY COCTABOM, CTPOCHHEM M CBOMCTBAMH METAIJIOB;
® Ha3BIBATh OPraHWYECKHE BENIECTBA 10 MX (OPMYyIe: METaH, 3TaH, THUIIEH, METAHOJI, STAHOII,
TITUIEPHH, YKCYCHAss KHCIIOTA, aMHHOYKCYCHAs KHCJIOTa, CTEapHUHOBAs KHCIIOTa, OJIEMHOBAs KHCIIOTA,
TIII0K034;
® OIICHUBATH BJIMSHHE XUMHYECKOTO 3arpsA3HCHHUS OKPYIKAIOIIEH Cpeibl Ha OPraHU3M YelIOBEKa;
® TPaMOTHO OOpAIATHCS C BEIIECTBAMH B TIOBCEAHEBHOM )KU3HH
® ONpeneNsATh BO3MOKHOCTh MPOTEKAHUS PEAKIMii HEKOTOPBIX MPEACTABUTEICH OPraHUYECKUX
BEIIIECTB C KUCIOPOIOM, BOJOPOIOM, METAIIAMH, OCHOBAHUSMH, TaJIOT€HAMHU.

BpInyCKHUK NOJYYUT BO3MOKHOCTH HAYYUTHCSI:

®  8blOBUSAMDB U NPOBEPAMb IKCHEPUMEHMANLHO SUNOME3bl 0 XUMUYECKUX C8OUCMBAX 8eUecmE
HA OCHOBe UX COCMABA U CMPOeHUs, UX CHOCOOHOCIU 6CIYNAMb 8 XUMUYeCKUe peakyuu, 0 xapakmepe u
NPOOYKMAX PA3IUUHBIX XUMUYECKUX DeaKYUll;

® Xapakmepuszoeams 8ewecmeda no COCMasy, CHMPOEeHUl0 U CEOUCMEaM, YCHMAHABIUBAMb
NPUYUHHO-CNIe0CBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTMUKAMU 8eUjeCmed;

® cocmasnsimb MOAEKYJIAPHbIE U NOJHbIE UOHHbIE YPAGHEHUS. HO COKPAWEHHbIM UOHHBIM
VPABHEeHUAM,

®  1POZHO3UPOBAMb CHOCOOHOCMb sewecmaa nposANAMy oKucaumenvHvie unu
80CCMAHOBUMENIbHBIE CEOUCIBA C YHemOoM CineneHell OKUCIEeHUS JTIeMEeHMO8, 8X00AuUX 8 €20 COCMAs;

® cocmasnams YPAGHeHUs peakyuti, COOMBemMCcmeyIouUx nocied08ameibHOCMu NpespaujeHull
Heop2anuiecKux eujecms pasiuiHblx Kidccos;

® gblOBUCAMb U HNPOGEPSAMb IKCNEPUMEHMAIbHO 2UNOmMe3bl O pe3yIbmamax 6030elcmeus
PA3TUYHBIX PAKMOPOS HA USMEHEHUE CKOPOCU XUMUYECKOU peakyul,

®  UCNONL306aMb  NPUOOPEMEHHble 3HAHUA Ol IKOAOSUYECKU 2PAMOMHO20 NOBEOCHUs 6
OKpyoicarowell cpeoe;



®  UCNONL306AMb NPUOOPEMEHHbIE KIIOUesble KOMNEeMeHYUuU Npu GblNOIHeHUU NPOEKMOo8 U
VUeOHO-UCCIed08aMENbCKUX 3a0ay N0 U3YYEHUIO CBOUCMS, CNOC0O06 NOMYHeHust U PACNO3HABAHUS
sewecms;

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECBAX U XUMULECKUX NPOYeccax;

® Kpumuuecku OMHOCUMbCA K NCEGOOHAYYHOU UHpoOpMayuu, Hed0OpOCO8eCmHOU pekiame 6
cpeocmeax Maccogou ungopmayuu,

®  0CO3HABAMDb 3HAUEHUE MEOPEMUUECKUX 3HAHUL NO XUMUU OISl NPAKIMUYECKOU 0essmeTbHOCIU
yenosexa;

® co30asamb MoOenu U cxemvl 0N peuileHUs Y4eOHbIX U NO3HABAMENbHbIX 3a0ai; NOHUMAMb
HeobxXo0umMocms  coOMoO0eHUss NpeOnuUcanull, npeodiazaemMvlX 6 UHCMPYKYUAX No UCNOIb308AHUI0
Jlexapceme, cpedcme bbimoeou Xumuu u op.

IIpenmerHblie pe3yabTarhl (U3 MporpamMmbl npeamera «Xumusa» I'adbpuensn O.C.):
B no3naBarenpHOM chepe
3HaHue (MOHUMaHUE):

— XHMMHYECKOM CHUMBOJIMKU: 3HAKOB XWMHUYECKHX 3JEMEHTOB, (OpMyNn XMMHUYECKHX BEIIECTB,
YPaBHEHUI XUMHUYECKHUX PEAKLIUM;

— BQXHEHIIUX XUMHUYECKUX TOHATHUW: BEIUIECTBO, XHWMHYECKHM 3JIEMEHT, aToM, MOJEKYa,
OTHOCHUTEJNIbHBIE aTOMHasi M MOJIEKYJISIpHAs Macchl, NOH, KaTUOH, aHUOH, XUMHUYECKas CBA3b, JJIEKTPO-
OTPHULIATENILHOCTh, BAJEHTHOCTb, CTCICHb OKUCICHHS, MOJb, MOJISIpHas Macca, MOJISAPHBIA 00beM,
PacTBOPBI, BJCKTPOJIUTBI M HEDJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALMS, OKHCIUTENb U
BOCCTaHOBUTEJIb, OKHCIICHUE ¥ BOCCTaHOBJICHUE, TEIUIOBOH () (eKT peakini, OCHOBHBIC THUIIBI PEAKIU B
HEOPraHWYECKON XUMUU;

— (HOpMYIMPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XMMHUH: aTOMHO-MOJIEKYJISIPHOTO YUCHHS; 3aKOHOB
COXpaHEHHUsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BellecTB, Aporaapo; I[lepuoanueckoro 3akona JI. 1.
MenneneeBa; TeOpUU CTPOCHHS aTOMa M YYEHHUS O CTPOCHUH BEIIECTBA; TEOPHM 3JIEKTPOJIUTHUECKOMN
JUCCOLMAIINY U YYEHUS O XMMUYIECKOH peakuuu.

‘YMeHue Ha3bIBaTh:

— XUMHYECKHE JIEMEHTHI;

— COEIMHEHUs N3yYEHHBIX KIaCCOB HEOPraHWYECKUX BEIIECTB;

— OpraHMYecKHe BelIecTBa Mo uX (opMmyne: MeTaH, 3TaH, STHJCH, alleTWIEH, METaHOJ, 3TaHOJ,
TJIMIEPHH, YKCYCHAsI KHCIIOTa, TIII0K03a, caXxapo3a.

OO6bsacHeHue:

— (hUBUYECKOro CMbICJIAa aTOMHOIO (IIOPSAKOBOIO) HOMEpAa XHMHUYECKOI'O 3JIEMEHTa, HOMEPOB
rpynnsl 1 nepuoja B Ilepuonnueckoit cucreme /1. 1. Meneneesa, kK KOTOPbIM 3JIEMEHT IIPUHAJJIEKMNT;

— 3aKOHOMEPHOCTEeW H3MEHEHHS CTPOCHHS aTOMOB, CBOMCTB JJIEMEHTOB B TIpeJeNax MaJbIX
NEPUOJOB U A TPYIII, a TAKXKE CBOMCTB 00pa3yeMbIX UMM BBICIIMX OKCHI0B U THIPOKCHIOB;

— CYLIHOCTH IPOLECCa AIEKTPOIUTHIECKON TUCCOLMAMN U PeaKMii HOHHOTO 0OMEHa.

YMeHHEe XapaKTepHU30BaTh:

— XHMMHYECKHE 3JIEMEHTHI (OT BOJOPO/a 10 KaJbIHs) HA OCHOBE UX noJyioxkeHus B [lepuonnveckoit
cucreme xumudeckux uemenTos Jl. M. MenaeneeBa 1 0COOCHHOCTEH CTPOCHUS X ATOMOB;

— B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMH HEOPTaHMYECKUX BEIIECTB;

— XWUMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, KHCIOT,
OCHOBaHHU, aM(pOTEPHBIX COCAMHEHUN U COJIEH).

Omnpenenenune:

— COCTaBa BEIIECTB MO UX GopMyram;

— BQJICHTHOCTH M CTETIEHU OKHUCIICHUS 3JIEMEHTOB B COEIMHEHUH;

— BHJIOB XUMHYECKOH CBSI3U B COCMHEHUSAX;

— THWIIOB KPUCTAJUTMIECKHX PEIIETOK TBEPBIX BEIIECTB;

— TPUHAAJIEKHOCTH BEIIECTB K ONPEAEIEHHOMY KJIACCY COSTUHEHNH;

— THUIIOB XUMHYECKHX PEaKIINH;

— BO3MOXXHOCTH NMPOTEKAHUS peaKInii HOHHOTO OOMeHa.

Cocrasnenue:

— CXeM cTpoeHus aToMoB nepBbIX 20 aneMenToB [lepuoauueckoii cucremsl J[. . Menneneena;

— (OopMyIT HEOPraHMYECKUX COSTMHEHUI H3YUYCHHBIX KIIaCCOB;

— ypaBHEHUI XUMUYECKUX PEaAKIUH.

besonacrnoe obpawenue ¢ XamMmudecKol Mocya0i u 1abopaTOpHEIM 000PYZOBAHHEM.



IIpoBeneHre XUMIUYECKOTO SKCIIEPUMEHTA!

— TOATBEP)KIAIOIET0 XUMHYECKHE CBOWCTBA M3yUEHHBIX KJIACCOB HEOPTAaHUMYECKUX BEIIECTB;

— TOATBEPXKAAIOIIET0 XUMUUECKUM COCTaB HEOPraHMUECKUX COCTUHECHHUI;

— 10 TOJYYCHUIO0, COOMPAHUIO U PACIIO3HABAHUIO T'a3000pa3HBIX BEIIECTB (KHCIOPO/a, BOAOPOAA,
YTIEKUCIIOTO Ta3a, aMMIAKa);

— 10 ONpEeIeNeHnuI0 XJIOpUA-, Ccyib(dar-, KapOOHAT-HOHOB W HMOHA aMMOHHS C TIOMOIIBIO
KaueCTBEHHBIX PEAKIIHMA.
Brruucnenue:

— MAacCOBOWM JIOJM XUMHYECKOTO 3JIeMeHTa 0 (hopMyJie COeAMHEHNUS;

— MAaccCOBOM JI0JIM BEIIECTBA B PaCTBOPE;

— MAacchl OCHOBHOT'O BEIIECTBA 10 M3BECTHON MacCOBOM JI0JIe IIPUMECEH;

— 00OBEMHOM [0JIM KOMIIOHEHTA Ira30BOM CMECH;

— KOJIMYECTBA BEIECTBA, 00ObEMa WJIM MACChl BEIISCTBA IO KOJMYECTBY BEIIECTBA, OOBEMY WM
Macce peareHTOB WIH MPOIyKTOB PEaKIUH.
Hcmonp3oBanue MpruoOpPETEHHBIX 3HAHUN U YMEHHH B MTPAKTHUECKOH JIESATEIbHOCTH 1 MIOBCETHEBHOM
JKU3HU:

— qas 0e30macHOro oOpallleHus C BEIIECTBAMH W MaTepualaMd B TIOBCEJIHCBHOM JKU3HHM H
TPaMOTHOTO OKa3aHWsI IEPBOM OMOIIY IIPH 0YKOTaX KUCIOTAMH U HISI0YaMHU;

— 1715 OOBSICHEHUS OTAENBHBIX (PAKTOB U MPUPOIHBIX SBICHHUIA,

— JUISL KPUTUYECKOW OLICHKH WH(POPMAIIUH O BEIIECTBaX, UCIOIb3YEMBIX B OBITY.

B 11eHHOCTHO-OpHEHTAIIMOHHO# chepe

Ananuz u oyenka TIOCIENCTBHUH IJsl OKpYXKaloled cpenbl OBITOBOM H TMPOHU3BOJCTBEHHOMN
JISATEIIbHOCTH Y€JIOBEKa, CBSA3aHHOM ¢ MOJyuYeHUEM U NIepepabOTKOM BEIISCTB.

B tpymoBoii chepe

Ilpogedenue omnepayuii ¢  WCIONB30BAHWEM HATrpeBaHWs, OTCTaWBaHUs, (IIBTPOBAHUS,
BBITIAPUBAHUS; TIONYYCHUS, COOMpPaHUs, pACTIO3HABAHNUS BEIIECTB; M3TOTOBICHUS MO MOJIEKYJI.

B cdepe 6e30macHOCTH KU3HEACATSIBHOCTH

— CobmooeHue IPaBUII TEXHUKH 0€30MIaCHOCTH IIPU MTPOBEACHUN XUMUYECKOT'0 IKCIICPUMEHTA;

— OKa3aHue TIEPBON TIOMOIIU TIPU 0XKOTaX, IOpe3ax U XUMHUIECKHX TpaBMax.



Coaep:xaHue 0OCHOBHOTI0 0011[ero 00pa3oBaHusi Mo XUMHH 8-9 Ki1acchl
8 kiacc (2 yaca B Heaea10 — 68 yacoB)

Beenenne (4)
[Mpenmer xumuu. MeTObl TIO3HAHUS B XUMHUH: HAOJIOJCHUE, SKCIICPUMEHT, MOJICIHPOBAHHE.
Hcrounukn xuMudeckoi HHPOPMAIIHH, ee ITOTyIeHUE, aHAIN3 U TIPEJCTABIIEHUE €r0 Pe3yIhbTaTOB.

[lonusiTHe 0 XMMHYECKOM dJIeMeHTe U (hopMaxX €ro CyIIeCTBOBAHUS: CBOOOIHBIX aTOMaXx, MPOCTBHIX U
CJIOKHBIX BEILIECTBAX.

[IpeBpamenus BemecTB. OTIUYNE XUMHUICCKHX PEAKIIUH OT (PU3HUYECKHUX SIBICHHUHA. Poilb XuMmum B
JKM3HM deioBeka. XemMopuns 1 xemodoOousi.

Kpatkue cBenenus u3 UCTOpUM BO3HUKHOBEHUS U Pa3BUTHSA XUMHU. POJIb OTEUECTBEHHBIX YUCHBIX B
CTaHOBJICHHM XUMHUYECKOI Haykn — pabotel M. B. JlomoHnocoBa, A. M. bytieposa, /. 1. Menneneesa.

XyuMu4eckass CHMBONIMKA. 3HAKW XHMHUYECKHX DJIEMEHTOB M MPOUCXOXKIEHHE WX Ha3BaHUU.
Xumunaeckue Gopmynbl. MHaekch 1 ko3 duimieHTsl. OTHOCUTENBHBIC aTOMHAs U MOJICKYJISIPHAS. MACChI.
[IpoBeneHre pacyeTOB MAaCCOBOM JIOJIM XUMUYECKOTO 3JIEMEHTA B BEIIECTBE HA OCHOBE €ro (hOPMYJIBL.

Ilepuonuueckas cucrema xumuueckux anemeHToB [[. M. MenzeneeBa, ee CTpyKTypa: Majibie U
OombIMe TIepUOIBL, TPYIITEI U OATpyITEL. [leproanyeckas cucreMa Kak CIpaBOYHOE MOCOOWE IS TI0-
JIYUCHHUA CBCI[CHI/Iﬁ O XUMHUYECCKHUX JJICMCHTAX.

JdemoncTpamuu. Mogaemn (mmapoctepkHeBble U CTioapTa—bpu- rieda) pa3iaudHBIX MPOCTHIX H
CJIOKHBIX BellecTB. Komiekuus CTEeKISTHHOM XuMH4YecKOor nocynbl. Komieknuss MaTepuanoB U U3JEIHid
13 HUX Ha OCHOBE altOMHUHMS. B3auMoaencTBiue MpaMopa ¢ KUCJIOTOM U IOMYTHEHUE U3BECTKOBOU BOJBI.

JlaGopatopHnble onbIThbl. CpaBHEHHE CBONCTB TBEPIBIX KPUCTAIIMUYECKUX BEIIECTB U PACTBOPOB.
CpaBHEeHHE CKOPOCTH HCIIAPEHUS BOJIBI, OJIEKOJIOHA W ATHIIOBOTO CIIUPTA C (PUIBTPOBAIEHON OyMarm.

ATOMBI XHMHYECKHUX dJieMeHTOB (9)

AToMBI Kak (hopMa CyIIeCTBOBAaHUS XHMHUYECKHX 3JIeMeHTOB. OCHOBHBIE CBEJECHHSI O CTPOCHUHU
aToMoB. JloKazaTeibcTBa CIOXHOCTH CTpoeHHUsi atoMoB. OmbITel Pesepdopna. [lnanerapHas monens
CTPOEHHS aToMa.

CocTaB aTOMHBIX sA€p: IPOTOHBL, HEUTpOHBL. OTHOCUTENbHAas aTroMHas Macca. B3auMocBs3b
TIOHATUHN «TIPOTOHY», KHEUTPOH», «OTHOCHUTENIbHAA aTOMHAs Maccay.

H3meHeHne yncna MpoTOHOB B sIJIpe aToMa — 00pa30BaHNE HOBBIX XUMHUYECKUX DIIEMEHTOB.

W3meHenune uncina HEUTPOHOB B sifjpe aToMa — oOpa3oBaHUe M30TONOB. COBPEMEHHOE OIpeIeIeHIe
MOHATHS «XUMHUYECKUH dJeMeHT». M30Tombl Kak pa3HOBHUAHOCTH AaTOMOB OJHOTO XHMHYECKOTO
3JIEMEHTA.

OnekTpoHsl. CTPOEHUE 3JEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHUX SJIEMEHTOB MajbIX MEPUOJIOB.
[lonsiTre 0 3aBEpPIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckass cucrema Xumudeckux saeMeHTOB JI. M. MenaeneeBa UM CTPOCHHE ATOMOB:
(bU3NYECKUIT CMBICI TIOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMEpa TPYIIIIEL, HOMepa Ieproa.

W3meHeHune uncia 37eKTPOHOB HA BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO DIIEMEHTa —
o0Opa3oBaHHEe TOJIOKUTEIBHBIX M OTPHUIIATENLHBIX HOHOB. MOHBI, 00pa3oBaHHBIC aTOMaMH METaIOB U
HeMeTayu10B. [ [puyrHbI H3MEHEHNST METAIUTMYECKUX U HEMETAJUIMYECKIX CBOMCTB B MEPHOAAX U FPYIIIaX.
OO6pazoBanue OuHapHbIX coenuHeHU. [loHaTne 00 MoHHON cBs3u. CxeMbl 00pa30BaHUs MOHHOW CBSI3U.
BsaumoneiicTBue aTOMOB 3JI€MEHTOB-HEMETAJIOB MEXKLy COO0H — 00pa3oBaHUE JBYXaTOMHBIX MOJICKYJT
MPOCTHIX BemlecTB. KoBaJeHTHas HEMOJspHAs XHWMHYECKass CB3b. OJEKTPOHHBIE WM CTPYKTypHBIC
bopMybI.

BsanmopeiicTBue aToMOB HEMETAIOB MEXIY C000i — oOpazoBaHune OWHAPHBIX COCAMHEHHN
HEMETAJUIOB. DJEKTPOOTPHUIATEIbHOCTh. KoBaneHTHas monsipHas cBsA3b. [lOHSATHE O BaJE€HTHOCTH Kak
CBOWCTBE aTOMOB 00pa30BbIBaTh KOBAJICHTHBIC XuMHueckue cBs3u. Coctabienune (Gopmysn OHMHApPHBIX
COEIMHEHM 1o BasleHTHOCTH. Haxosxaenue BajgeHTHOCTH 1O hopMylie OMHAPHOTO COeTMHEHUSI.

B3anMopeiicTBE aTOMOB METAIOB MEXIY CO00il — oOpa3oBaHWE METAUTMUECKHX KPHCTAJIIOB.
TlonsiTne 0 MeTaIIMUECKOH CBA3U.

JdemoncTpanuu. Mojenu aToOMOB XMMHUYECKUX JIeMEHTOB. [leproaunueckas cucTeMa XMMHUECKUX
aneMeHToB JI. 1. MeHeneeBa pa3sandHbIX (GOpM.

JlabopaTopHble onbIThl. MonaennpoBaHWe NPUHIMIA IEHCTBUS CKaHUPYIOIIETO MHKPOCKOTIA.
Wsroroenenne mozeneil MoeKysl OMHAPHBIX XUMHUYECKMX COEAMHEHHH. M3roToBIeHHEe MOJAENH, WILTIO-



CTpUpPYIOLIEN CBOMCTBA METAJUTMYECKON CBSI3HU.
IpocToie BemecTBa(6)

ITonoxxenue MeTamuioB U HeMeTauioB B [lepuoanyeckoit cucreme. BaxHeliie mpocThie BellleCTBa-
METaJUTBI: JKeJIe30, AMIOMUHUHN, KalblWHW, MarHud, HaTpuil, kamuil. OOmme (u3ndecKkue CBOWCTBA
METaJIOB.

Bakseimme mpocThie BEIecTBa-HEMETaIB, 00pa30BaHHBIC aTOMaMH KHCJIOPOIa, BOJOpOa, a30Ta,
cepel, pocdopa, yriaepomga. MoeKyiasl TPOCTHIX BEIISCTB-HEMETAUIOB: BOAOPOIA, KHCIOpOda, a30Ta,
rajgoreHoB. OTHOCUTENIbHAS MOJICKYJISIpHAS Macca.

CrocoOHOCTh aTOMOB XHMHYECKHMX 3JIEMEHTOB K O00Pa30BaHHIO HECKOJBKUX IMPOCTHIX BEIICCTB —
aJUTOTPOIHA. AJUTOTPOITHBIE MOTU(HUKAIIMN KUCIOpoaa, ¢ocdopa, ogoBa. MeTauimdeckue U HEMeTal-
JUYECKHE CBOMCTBA MPOCTHIX BeniecTB. OTHOCUTEIBHOCTD STOTO MOHATHUSA.

Uucno Asoraapo. KommyectBo BemectBa. Monb. MomspHas wMacca. MOJSpHBIH — 00beM
ra3o00pa3HBIX BemecTB. KpaTHbIE €IWHWIBI HW3MEPECHHMs] KOJIMYECTBA BEIISCTBA — MIUIIUMOIb H
KHJIOMOJIb, MIJITAMOJISIPHAS W KUJIOMOJISIPHAsE MacChl BEIECTBA, MUJUTUMOIISP- HBIH M KHJIOMOJSIPHBIN
00BbEeMBI Ta3000pa3HBIX BEIIECTB.

Pacuetsl ¢ mcnonp30BaHMEM TMOHITHHA «KOIWYECTBO BEIIECTBa», «MOJISIPHAS Maccay, «MOISPHBIH
00BEM Ta30BY, «UHUCIIO ABOragpoy.

JdemoncTpamun. Ilomyuenue o3oHa. OOpasiel 0eloro W ceporo 0JioBa, OEJIOro U KpPacHOIro
dochopa. Hekoropbie MeTaJlIbl M HEMETAILIBI KOJUYECTBOM BellecTBa 1 Moyib. MoOJIApHBIN 00bEeM Ta30-
00pa3HBIX BEIIECTB.

JlaGopaTopHble onbIThl. O3HAKOMIIEHHE C KOJUICKIIMEH MeTaJIoB. O3HAKOMIICHHE C KOJUICKIIHEH
HEMETAJJIOB.

CoequHEeHHS XHMHYECKHX 3JeMeHTOB (14)

Crenenp okucienus. CpaBHEHHE CTENICHH OKHUCICHHMS W BajleHTHOCcTH. OImpeaelieHue CTENeHU
OKHCIJICHUS 3JIEMEHTOB B OMHApHBIX coequHeHnsx. CocraBienne ¢hopMyn OMHAPHBIX COSIMHEHHUN, OOIIHH
CIoco0 MX Ha3BaHMIA.

BunapHble coOeIMHEHMS METAJUIOB M HEMETAJIOB: OKCHJIbI, XJIOPHIbI, CyIbpuabl u mnp. CocraBicHue
ux popmy.

bunapHble coeMHEHHS HEMETAIIOB: OKCHJBI, JIETy4He BOJOPOJHBIE COENWHEHWs, WX COCTaB U
Ha3BaHus. lIpencraBuTenu OKCHUIOB: BOJA, YIIEKHUCIBIA Tra3, HeramieHas u3BecTb. [IpeactaButenu me-
TYy4UX BOAOPOIHBIX COSIMHEHHI: XJIOPOBOIOPO U aMMHAK.

OcHoBaHus, UX COCTaB U Ha3BaHUA. PacTBopuMocTh OocHOBaHUil B Boje. [IpencraBuTeny menoyeit:
TUJIPOKCH/IBI HATPUS, KaJIKs U Kanbliys. [IoHATHE 00 MHAMKATOPAaX M KAUeCTBEHHBIX PEAKITHIX.

Kucnotel, ux cocraB u HasBanus. Kiaccudukamms kucior. I[lpencTaBUTENnd KUCIOT: CepHas,
consiHasi, a3otHas. [loHsTre 0 mkane kucnotHocTH (mkaie pH). i3MeHeHe oKpacku HHANKATOPOB.

Counn Kak MPOU3BOHBIE KUCIOT U OCHOBaHUil. X cocTaB 1 Ha3BaHusA. PacTBOpUMOCTH coleli B BoJIE.
[MpeacraBuTenu cojeii: XJIopu HaTpusi, KapOoHAT U GocdaT KaabIus.

AMop(dHBIE 1 KPUCTAJUTMYECKUE BEIIECTRA.

MexMonekysipHble B3auMOAEUCTBUS. TUMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT TUIIOB KPUCTAIUTMIECKHUX PEIIETOK.

Uuctbie BemiecTBa M cMmecd. [IpuMepsl KHUIKWX, TBEPABIX M Ta3000pa3HbIX cMmeceil. CBoiicTBa
YUCTBIX BEIIECTB W cMeceil. Mx coctaB. MaccoBas u o0ObeMHasi IO KOMIIOHEHTa CMecH. Pacdersl,
CBSI3aHHBIC C UCIIOJIH30BAHUEM TIOHITHS «IOTISD».

HemoncTpamuu. OOpa3isl OKCHIOB, KHUCIOT, OCHOBAaHMMA W cojeil. Moaenmn KpUCTALTHYECKUX
pelieToK XJiopuaa Harpus, anMasa, okcuaa yriepoga (IV). KucnoTHo-mienouyHble WHIMKATOPHI U
W3MEHEHHE MX OKPACKH B PA3IMYHBIX cpefaxX. Y HUBEPCAIBHBIN HHIUKATOP W M3MEHEHUE €T0 OKPACKH B
paznuunbix cpeaax. [lkana pH.

JlaGopatopHble onbIThl. O3HAKOMIIEHHUE C KOJUIEKIMEH OKCUAOB. O3HAKOMIIEHUE CO CBOMCTBAMHU
aMMuaKa, BBIIAHHOTO B ammyse. KauecTBeHHas peakius Ha yriieKucIblid ra3. Onpenenenue pH pactBo-
POB KHUCIIOTHI, TIeno4n ¥ Bojabl. Onpenenenue pH JIHMMOHHOTO W sIOJIOYHOTO COKOB Ha Cpe3e ILIOJIOB.
O3HakOMJIEHHE C KOJJIeKIMed coiyeil. O3HaKOMIIEHHE C KOJUJICKI[MEeH BEIIECTB C Pa3HBIMH THUIIAMHU
KPUCTAJUIMYECKON PEIIETKH U HM3TOTOBJICHUE MOJENEH KPUCTANIMYECKUX pemeToK. O3HaKOMIIEHUE C
00pa3oM rOpHOH MTOPOIHI.



N3meHneHnus, npoucxoasimue ¢ Bemecrsamu (12)

[lonsTue sBIEHNN KaK U3MEHEHUH, TPOUCXOASIINX C BEIIECTBOM.

SIBneHus, CBsSI3aHHBIE C U3MEHEHHEM KPUCTAIUIMYECKOTO CTPOCHHUS BELIECTBA MPU MOCTOSHHOM €ro
coctaBe, — (Qu3uiecknue sBieHUs. DU3NUECKHE SBICHUS B XUMHUH: IUCTIUISINASA, KPUCTAJUIA3AIINS,
BBINIAPUBaHUE U BO3TOHKA BELIECTB, PUILTPOBaHME U LIEHTPUPYTUPOBAHHE.

SIBneHus, CBSI3aHHBIE C W3MEHEHUEM COCTaBa BEUIECTBA, — XUMUYECKUE peakuuu. IIpusHaku u
YCIIOBHSI MPOTEKAHUS XUMUUECKUX peakUuuid. BeiieneHue TemIoTel U cBeTa — peakuuu ropenus. [Tons-
THE 00 DK30- M SHIOTEPMUYECKUX PEaKLUIX.

3aKkOH COXpaHEHUS Macchl BeIIeCTB. XHMHWUYECKHE YpaBHEHMs. 3HAUEHHE HHIEKCOB U
kod(purrerToB. CocTaBiieHHEe YpaBHEHUH XUMHUYIECKUX PEaKITHA.

Pacuersl mo xumudeckuMm ypaBHEHMsIM. PerieHre 3aay Ha HaX0KJIEHUE KOJIMYECTBA, MAcChl WU
o0beMa MPOAYKTa PEeaklud MO KOJMYECTBY, Macce MM 00beMy MCXOJHOTO BemiecTBa. PacueTsl ¢ wmc-
MOJIb30BAHUEM MOHIATHS «IOJISD», KOTJ1a HCXOJHOE BEIIECTBO JaHO B BUJAE PACTBOPA C 3aJaHHOM MacCOBOM
JIOJIE PAaCTBOPEHHOI'O BEUIECTBA WM COACPKUT OMPEACICHHYIO JOIK0 IPUMECEH.

Peakiuun paznoxenus. IlpencraBieHume O CKOPOCTH XHUMHUYECKHX peakiuil. KartamuzaTopsl.
®epmenTsl. Peaknmu coegmaenus. Karanuthdeckne W HEKATaIUTHYECKHE pEaKIUH, OOpaTUMbIe W
HeoOpaTuMbIe peakiuu. Peakmum 3amemnieHus. Psj akTHBHOCTH METAlIOB, €r0 HWCIOJB30BaHHUE IS
MIPOrHO3MPOBAHUS BO3MOXKHOCTH MPOTEKaHUS peakUuil MeXIy MeTaljaMH M KHCIOTaMH, peakuui
BBITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB HMX COJIEH IpyruMHu MeTaiuiamu. Peakuum oOmena. Peakiuu
HeHTpam3aruy. Y cJIOBHS IMPOTESKAHUS peaklnidi 0OMEHa B pacTBOPAax J0 KOHIIA.

Turbl XUMMUYECKUX PeaKLUi Ha IPUMEPE CBOMCTB BOJBL. Peakius pa3inokeHus — 3JIEKTPOJIN3 BOJIBI.
Peakuun coenuHeHHMs — B3aUMOZEHCTBHE BOABI C OKCHIAaMH METaNIOB M HEMETAJJIOB. YCIOBHE
B3aUMOJICUCTBHSI OKCHIOB METAIJIOB M HeMeTauioB ¢ Bojoil. Ilonstue «ruapokcunel». Peakunun
3aMeIeHNs] — B3anMOJICHCTBUE BOJIBI C MeTaJuIaMu. Peakiimn oOMeHa — THAPOJIH3 BEIIECTB.

demouncTpanuu. [Ipumeps! Qpusnyeckux sBICHUI: a) TUaBieHUe NapaduHa; 0) BOSTOHKA MO WIH
OCH30MHOM KUCIIOTHI; B) PACTBOPCHHUE OKPAILIEHHBIX CONCH; I) Au(dy3us TyIIUCTHIX BEIIECTB C TOPSIIeH
JaMITOYKH HakanuBaHusA. [IpuMepsl XHMHUYECKMX SBJICHHH: a) TropeHwe MarHus, ¢ocdopa; 0)
B3aMMOJICHCTBHE COJISIHOW KHCIIOTBHI C MPaMOpOM HIIM MejioM; B) mosyudenue rumpokcuaa menu (l1); r)
pacTBOpeHHE TMOJYYEHHOTO THAPOKCHIA B KUCIOTax; 1) B3aummoneictBue okcuma menu (I1) ¢ cepnoit
KHCIIOTOM TIPH HarpeBaHWU; €) Pa3IOKeHNE TIepMaHTaHaTa Kallus; )K) Pa3JIoKeHHe TIEPOKCHIa BOIOPOaA C
MTOMOIIIBIO JTMOKCHIa MapraHila ¥ KaTajla3bl KapTOQeIs I MOPKOBH; 3) B3aUMO/IEHCTBHE pa30aBIeHHBIX
KHCJIOT C METaJlIaMH.

JlaGopatopHble onbIThl. OKHUCICHUE MEIH B IUNIAMEHU CIIUPTOBKU WM TOPEIIKU. 3aMELIEHUE MEIU
B pactBope xnopuaa meau (I1) xemezom.

MpakTukym «IIpocTeiimue onepannu ¢ BemecTtBom» (3)

IpakTuyeckas padora. [IpaBuna TexHWKH 0e30MacHOCTH MpH paboTe B XUMHUUYECKOM KaOHHETE.
[Tpuemsl oOpateHus ¢ 1abopaTopHBIM 000PYIOBAHNEM U HarpeBaTeIbHBIMHA IPUOOPaAMHU.

IpakTuyeckas padora. HabnroneHus 3a n3MEHEHUSIMH, TPOUCXOASIIMMH C TOPsIILEi CBeYOH, U NX
OMnycaHue (JOMAIIHUH SKCTIEPUMEHT).

IIpakTuyeckas padora. IIpurorosieHue pacTBopa caxapa U OIpPEeIe/CHUE MacCOBOM J0JIU €ro B
pacTBope.

PacrBopenue. PacTtBopbl. CBoiicTBa pacTBOPOB 3JieKTpPoauToB (17)

PactBopenune kak (u3MKo-XHMHUECKHi mporecc. [loHATHE O THApaTaX M KPUCTAJUIOTHIpaTax.
PaCTBOpI/IMOCTL. KpI/IBI)Ie paCTBOpI/IMOCTI/I KaK MOJCJb 3aBUCUMOCTHU paCTBOpI/IMOCTI/I TBep)II)IX BCIICCTB
oT TeMnepaTypBI. HaCBIHIeHHBIe, HCHACBIIIICHHBIC U HepeCI)IHIeHHI)Ie paCTBOpBI. 3HaquHe paCTBOpOB JJIA
MIPUPOJIBI U CEITbCKOTO XO3SHCTRA.

[TonsATHEe 00 SIEKTPOIUTHYCCKON TUCCOIMAIMM. DJEKTPOJIUTHI W HEIEKTPOIUTHL. MeXaHH3M
JIUCCOLIMAIMM JICKTPOIIMTOR C PAa3IMYHBIM XapakTepoM cBs3H. CTENeHb SJIEKTPOJUTHUESCKON IUCCOLIM-
anuu. CHIbHBIC B c1a0bIe JIEKTPOJIUTHI.

OCHOBHEBIC TIOJIOKECHUS TCOPHH AJICKTPOIUTHUSCKOMN mucconuaruu. VoOHHBIE ypaBHEHUS peaKIIHi.
Peakiyn oOMeHa, UAYIIHME 1O KOHIIA.



Kiraccudukarys HOHOB 1 UX CBOMCTBA.

Kucmorer, wux xnaccudpukanms. Jluccoruarms KHUCIOT W WX CBOHCTBA B CBETE TEOPUHU
3JIEKTPOJIUTUYECCKON auccoruanuu. MoJiekysipHble U MOHHBIC ypaBHEHUs peakuuid. B3aumopeiictue
KHUCIIOT ¢ METaUIaMU. ODJIEKTPOXUMHUYECKUN psAJ HANpsHKEHUH MeTaioB. B3auMopeilcTBuE KHUCIOT ¢
OKCHJAMH METAJUIOB. B3anMoieicTBME KHCIOT C€ OCHOBaHUSIMU — PEAKUUS HEWTpanu3aluuu.
BzaumopeiictBue KucIOT ¢ coisiMd. Vcmonb3oBaHWE TaONHIBI PACTBOPHMOCTH JUIS XapaKTEPHCTHUKU
XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanus, wX Kiaccupukanusa. Jluccommanus OCHOBAaHMH M WX CBOWCTBA B CBETE TEOPHH
AIEKTPOIUTHICCKON ITHUCCOMMAK. B3anMoaeiicTBHE OCHOBAHHMMA C COJISAMH. VCTONB30BaHWE TAOIHITHI
PacTBOPUMOCTH JUIsSI XapaKTEPUCTUKU XMMUYECKUX CBOMCTB OCHOBaHMM. B3aumopeiicTBue mienodeit c
OKCHUJIaMU HEMETAJLIIOB.

Comn, WX pgucconManusi W CBOWCTBA B CBETE TEOPHUH JJIEKTPOIUTHYECKON IHCCOIMAIINM.
BsaumogeiictBue coseli ¢ MeTaulaMu, 0COOCHHOCTH ITHX peakiwii. B3anmMopeiicTBue coneit ¢ ComsiMH.
Hcnonp3oBaHue TabIUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMUYCCKHX CBOWCTB COJICH.

O0600meHne cBeACHUH 00 OKCHIax, NX KIacCU(MUKAIINKA U CBOHCTBAX.

I'eneTnueckue psabl METaUIa U HEMeTauIa. [ eHeTu4ecKas CBsi3b MEX]y KJIacCaMU HEOPraHUYECKUX
BEIIECTB.

OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIE PEAKIIH.

Onpenenenne cTeneHed OKUCIIEHUS IS AJIEMEHTOB, OOpa3yIOIIWX BelIecTBa Pa3HBIX KIACCOB.
Peakiuy MOHHOTO OOMEHAa M OKHCIIMTEIBHO-BOCCTAHOBUTEINIbHBIC peakiud. OKHCIUTEIh U BOCCTaHO-
BUTEIh, OKUCIICHUE U BOCCTAHOBJICHUE.

CocraBieHue YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA METOLOM AJIEKTPOHHOTO
Oananca.

CBoiicTBa MPOCTHIX BEUIECTB — METAJUIOB M HEMETAJUIOB, KUCIIOT U COJIEH B CBETE€ OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMM.

JdemoncTpanun. lcnblTaHue BELIECTB U UX PAaCTBOPOB HA 3JEKTPONPOBOAHOCTh. 3aBUCHUMOCTH
3JIEKTPONPOBOJHOCTH YKCYCHOW KHCIIOTBI OT KOHUEHTpauuu. J[BUKEHHUE OKpAIIEHHBIX MOHOB B 3JIE€K-
TpUUYECKOM Tojie. B3aumoseiicTBue IMHKA ¢ cepol, CosiHON kuciaoro, xiopuaoMm menu (II). I'openue
Maraus. B3anMoaeiicTBue XJI0pHOM U CEpOBOIOPOIHOM BOIBL.

JlabopaTopHble oONBITBHI. B3aumojeicTBUE pacTBOPOB XJIOpUAA HATPUS W HUTpara cepedpa.
[TonyueHune HEPaCTBOPUMOTIO THAPOKCHIA U B3aUMOJIEUCTBUE €r0 ¢ KUciIoTaMu. B3anMmoielicTBUE KUCIIOT
C OCHOBaHMSMHU. B3aummonelcTBHE KHUCIOT € OKCHIAMU MeETauioB. B3aumMopaeicTBue KHUCIOT C
MeTtajylaMd. B3aumoneilcTBHe KHUCIOT C CoJiaMH. B3aumojeicTBue Ienoded ¢ KHCJIOTaMM.
B3aumopaeiicTBue 1iennodeil ¢ okcuaMu Hemetauia. Bzaumonelicteue memnouei ¢ cosiMu. 1lonyuenue u
CBOMCTBa HEpPACTBOPUMBIX OCHOBAaHMH. B3auMoneiicTBUE OCHOBHBIX OKCHUIOB C KHUCIOTamHu.
B3aumMozeiicTBuEe OCHOBHBIX OKCHIOB C BOJOM. B3amMopeicTBUE KUCIOTHBIX OKCHUIOB C IIEIOYaAMHU.
B3anmoneiicTBHE KUCIOTHBIX OKCHUJIOB C BOJIOM. B3aumoneiicTBue colieil ¢ kucinoramu. B3anmoaeiicteue
coJie ¢ mestoyamu. Bzaumoneicteue coneil ¢ cossiMu. B3auMoaeiicTBue pacTBOPOB COJIEN ¢ METaIaMH.

MpakTukym «CBoiicTBa pPacTBOPOB 3JIEKTPOJUTOBY (2)

IIpakTnueckast padora. CBONCTBA KUCIOT, OCHOBaHUM, OKCUJIOB U COJICH.
IIpakTnyeckas padora. Pemenne skciepruMeHTaNbHBIX 3a/1a4.

9 kracc (2 yaca B HexeJ10 — 68 yacoB)

O0mas xapakTepucTHKA XUMHYECKHUX 3JIeMEeHTOB U XUMHYECKUX peaKIuii.
Hepuonuyeckuii 3akoH u [lepuoauyeckas cucreMa XUMHYECKHX 3J1eMEHTOB
O. . Menneneena (11)

XapakTepuctuka sineMeHta no ero nonoxeHuto B [lepmommnueckoir cucreme . M. Menneneesa.
CBoiicTBa OKCHUJOB, KHCIOT, OCHOBAHUN U COJIEH B CBETE TEOPUHU INEKTPOIUTHUECKOW AUCCOLMUALUU U
OKHCJICHUS-BOCCTAHOBJIEHUS.

[TonsiTre 0 MEPEXOIHBIX dJIeMEHTaX. AMPOTEPHOCTh. [ CHETUYECKHUIT Psil IEPEXOTHOTO JIEMEHTA.

ITepuoanueckuii 3axkoH u [lepuoandeckas cuctema xumuueckux 3meMmerToB J[. . Menpaeneena.

Xumuueckasi opraHu3alus >KMBOM M HEXMBOW NPUPOJbl. XHMHYECKUM COCTaB Sapa, MAaHTUH U



3€MHOM KOpbl. XUMHUYECKHE FIEMEHTHI B KJIETKAX KUBBIX OpraHU3MOB. Makpo- 1 MUKPO3JIEMEHTHI.

O06o001meHne CBEICHUN O XWMHUYSCKHX peakiusax. Kiaccupukamums XUMHYCCKHUX PEaKIHui 110
Pa3IUYHBIM OCHOBAHUSIM:

— 110 COCTaBy W YHCJIY PEarupyroIux u 00pa3yroiuxcs BEIIeCTB;

— 10 TerIoBoMy 3¢ deKTy;

— IO HaIlpaBJICHUIO;

— 110 U3MCHCHHIO CTETNICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIINX pearupyoIue BeleCTRa,;

— 10 (dase;

— IO UCMOJb30BAHUIO KaTaIN3aTopa.

[TonsiTue O CKOpPOCTH XUMHUYECKON peakiuu. DakTopbl, BIUSIONME HA CKOPOCTh XMMHUYECKHX
peaxnuii. Karanuzatops! u karanu3. IHTHOUTOPBI. AHTHOKCHIAHTHI,

JdemoncTpamuu. Pasmuuasle ¢opmer Tabmumm Ilepwogmdeckoir cucrembl. Momend aTOMOB
anemeHToB |—III mepromoB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIMH OT MPHPOJIBI PEarupyronmx
BEILIECTB. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOM pPEAKIIMU OT KOHIICHTPALMU PEarupyroluX BEIIECTB.
3aBHUCHMOCTh CKOPOCTH XHMHYECKOH PEaKINy OT IJIOMIaAd CONPUKOCHOBEHHUS PEarnpyronux BemecTB
(«kHTAIA  CIToi»). 3aBUCHMOCTD CKOPOCTH XHMHYECKOW pPEaKIUHd OT TEeMIIepPaTyphl Pearupyrommx
BelecTB. [ OMOTreHHBIH U reTeporeHHbIN KaTanu3el. DepMeHTaTUBHBIN KaTanu3. HrubupoBaHue.

JlabopaTopHble onbIThl. [loMydeHHe TUIpPOKCHAA IIMHKA W HCCIEJOBAaHUE €ro CBOICTB.
MopnenupoBaHre IOCTPOCHUS TEPUONNYECKONW TaOMUIpl. 3aMelleHrne Kele30M MeIu B PacTBOpe
cynbdara meau (II). 3aBUCHMOCTH CKOPOCTH XMUMHUYECKON PEaKIUU OT MPHUPOIBI PearupyIoInX BEIICCTB
Ha MPUMEPE B3aUMOJACUCTBUS PA3IMYHBIX KHUCIOT C PA3IUYHBIMU METAUIAMU. 3aBHUCHUMOCTH CKOPOCTH
XUMUYECKOH peaKkIMy OT KOHIEHTPALUH PEATUPYIOIINX BEIECTB HA IPUMEPE
B3aUMOJICUCTBHS IIMHKA C COJSHOM KHCIOTOM pAa3IMYHOM KOHIIEHTpAaIlMH. 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON Peakiiiy OT IUIOIIAId COMPUKOCHOBEHUS pPEearupyronuxX BemecTB. MoaenupoBaHue «KUIIS-
HIETrO CI0s». 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluy OT TEMIEPATYPbl pearupyroluX BEIECTB HA
npumepe B3aumojeiictBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTBI TPH Pa3IUYHBIX TEM-
neparypax. Pa3noxeHune mepoKcHAa BOJOpPOJa C IOMOINBIO JHOKCHAAa MapraHiila M Karanasbl.
OO0HapyKeHUe KaTajla3bl B HEKOTOPBIX MMHIIECBBIX NpoaykTax. MHruOupoBaHue B3auMOICHCTBUS COSTHON
KHUCJIOTBI C UUHKOM YPOTPOIIUHOM.

Metaauasbl. [IpakTukym «CBolicTBa MeTaJJIOB H MX coeluHeHni» (17)

[Tonoxxenne wmertamoB B Ilepuoguueckoit cucteme JI. WM. MengeneeBa. Mertamnnyeckas
KpUCTAIUIMYecKass peleTka W MeTalulMueckas XuMmudeckas cBs3b. OOmme (¢u3uyueckue cBoiicTBa
MeTaIIOB. XUMUYECKHE CBOWCTBA METAJIOB KaK BOCCTAHOBHTENEH, a TaKKE B CBETE MX ITOJIOKEHUS B
AIIEKTPOXUMHUYECKOM PsAy HamnpspDkeHnid MeTauioB. Kopposust mMetamioB m crocoObl OOphOBI C HEH.
CrnnaBel, UX CBOMCTBA U 3HAUYEHUE.

OOmrass xapaKTepUCTHKa NIEJNOYHBIX MeTanjaoB. Meramisl B mpupoae. OoOmme
croco0bl ux monyuenus. CtpoeHue atomoB. lllenodnHble MeTauTbl — MPOCThIE BellecTBa. BakHeime
COCJIMHEHUSI IIEIOYHBIX METAaJUIOB — OKCHJBI, THAPOKCHIBI M CONU (XJIOPUBI, KapOOHATHI, CYIb(]aThl,
HUTPATHI), UX CBOWCTBA U MPUMEHEHUE B HAPOJHOM X03aiicTBe. Kanuitneie ynoOpeHus.

OOmass xapakKTepHUCTHKa 3JE€MEHTOB TriaBHoM mnoarpynnbel [l rpynms.
Crpoenne atomoB. lllenmouHo3emenpHBIE METaIBl — MPOCTHIE BellecTBAa. BaxkHelue coeanHeHus
HIEJIOYHO3EMEIbHBIX METAJUIOB — OKCHJIbI, THIPOKCHJBI W COJH (XJIOPWIBI, KapOOHATHI, HHUTPATHL,
cyabdatel, pocdaTbl), UX CBOMCTBA U IPUMEHEHUE B HAPOJHOM XO3SIHCTBE.

AnroMunuii. CrpoeHune aroma, (GHU3MYECKHE W XUMHYECKHE CBOWCTBA IMPOCTOTO BELIECTBA.
CoeuHEeHUsT aJTFOMHHUSL — OKCHJI U THIIPOKCHJI, UX aM(pOTEepHBIN xapakTep. BaxHelmme comu anoMu-
Husl. [I[puMeHeHne alfOMUHUS U €r0 COEIMHEHUM.

XKenezo. Crpoenue aroma, Qu3nUecKM€ M XUMHYECKHE CBOHCTBAa MPOCTOrO BEIIECTBA.
T'eneruueckue psbl Fe’+ u Fe’+. BaxHeiimme comm skeres3a. SHAaUCHHE JKeJIe3a i ero COSXHHCHHIT 1Uist
MPUPOABI U HAPOJHOTO XO3IHUCTBA.

JdemoncTpaunu. OOpa3ipl ILENOYHBIX U IIEJIOYHO3EMENBHBIX MeTayuioB. OOpasipbl CILIaBOB.
BzaumopeiicTBue HaTpus, TUTHS M KalblMA ¢ BoJoW. B3aumoaeiicTBue HaTpyst 1 MarHusi ¢ KMCIOPOJIOM.
Baumopeiicteue metaiioB ¢ Hemetawiamu. [lomyaenue ruapokxcunos xxenesa (1) u (I11). KauectBennsie
peakuuu Ha noHsl Fe’+ u Fe’+.

JlaGopaTtopHble onbIThl. B3aumoneicTBUue pacTBOPOB KHUCIOT M COJEH € MeTallaMu.
OzHakomiieHHe ¢ pygamu oxeneza. OKpaluBaHWe IUTAMEHH COJNSIMH  IIEJOYHBIX  METaylIOB.



BzaumopeiictBue kanbiiusi ¢ Bojoil. IlonydeHune TuApOKCHAAa KalblMsid M HCCIEIOBAHUE €0 CBOMCTB.
Tlonydyenue ruapoKkcua allOMUHUSA U UCCIIEIOBAHUE €ro CBOMCTB. B3aumonaeicTBue kene3a ¢ COJISTHOU
kucnotoi. [Tomyuenne ruapokcunos xenesa (1) u (111) 1 uccnenoBanue nx cBOMCTB.

IMpakTnueckas padora. [ToaydeHre u cBONiCTBa COETMHEHUI METAJIIOB.
IIpakTuyeckas padora. Pemenne SKcriepuMEHTANBHBIX 33a4 HA PACIO3HABAHWE W TONydeHHE
COCIMHECHUI METaJJIOB.

Hemerauianbl. [IpakTukym «CBoiicTBa coelHHEHH HeMeTaL10B» (24)

OOmas xapakTepUCTMKa HEMETaJuloB: mosiokeHne B Ilepuogmueckoll cucreme, 0coOEHHOCTH
CTPOCHHS aTOMOB, 3JIEKTpooTpHHaredbHOCTs (D0) Kak Mepa «HeMeTaumdHocTm», psan D0. Kpucran-
JMYECKOE CTPOEHHE HEMETAJUIOB — TMpOCTBIX BemecTB. Aumiorponus. ®dusnueckue cBoiicTBa
HeMeTa/10B. OTHOCUTENBHOCTh MOHATHI «METal» — «HEMETaJ».

Bonopon. Bopaa. Ilonoxenue Bogopoaa B Ileproguyeckoil cucTeMe XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CTpoeHue atoMa U MOJEKYJbl. PU3NYECKUE U XUMUYECKUE CBOKWCTBA BOAOPOJA, €r0
MoJTyYeHNe U IPUMEHEHHeE.

Boma. Ctpoenne Monekyinsl. BojgoponHas xuMmuueckas cBsi3b. (DuU3MYECKHE€ CBOWCTBA BOJBIL.
AHOManuu CBOHCTB BOAwl. ['mapodunpHble W ruApodOOHBIC BElIecTBa. XHUMHUYSCKHE CBOMCTBA BOJEIL.
Kpyrosopot Boabl B npupoje. Bogoounctka. Aspanust Bojbl. beitoBbie GuibTpel. MUHEpaTbHBIE BOJIBL.
JuctunnupoBaHHas BoJia, €€ NOJyYeHHE U IPUMEHEHHE.

O6mas xapakTepucTtuka ranoreHoB. Crpoennme artomoB. IIpocTele BemecTBa u
OCHOBHBIC COCIMHEHMsI TaJlOTCHOB, MX CBocTBa. KpaTkue cBeneHus o xjuope, Opome, ¢pTope U nozue.
[IprMeHeHUE TaOr€HOB U UX COEAUHEHUI B HAPOJIHOM XO351CTBE.

C e p a. CtpoeHne aToMa, aJNIOTPOITHsS, CBOWCTBA M IPHUMEHEHHE POMONIECKOM cepbl. OKCHIIBI CEPBI
(IV) u (V]), ux momyuyeHue, cBoiicTBa u nmpuMeHeHHe. CepHast KACIOTa U €€ COJH, UX NpUMEHEHHE B
HapoAHOM Xo3siiicTBe. [Ipon3BOACTBO CEPHOI KUCIOTHI.

A3zot1. CrpoeHue aromMa M MOJIEKYJBI, CBONCTBA IPOCTOTO BeIleCcTBA. AMMUHAK, CTPOEHHE,
CBOMCTBa, MmoJydeHue u npuMeneHune. Conu aMMOHUSI, WX CBOMCTBa U npumenerne. Okcusnr azorta (1) u
(V). AsorHas kucioTa, ee CBOWCTBA U MpUMeHeHne. HUTpaTsl 1 HUTPHUTHI, IPOOJieMa UX COICPIKAHHS B
CEJIbCKOXO035IIICTBEHHOM MPOAYKIMU. A30THBIE yI0OpEHMUS.

®ocdop. Crpoenue atoma, aJUIOTPOIIHS, CBOMCTBA OEIIOT0 U KpacHOTO (hocdopa, UX MPUMEHEHHE.
OcHoBHble coenunenus:: okcun ¢ocpopa (V) m oprodocdopras kucnora, pochatsl. PochopHbie
yaoOopeHus.

Yrnepoa. CtpoeHue aToMa, aJuTOTPOINs, CBOMHCTBa MoauduKanui, mpuMeHeHne. OKCUABI yriaepoaa
(Il) m (IV), ux croiictBa u nmpuMmeHeHue. KapOoHaTHI: KaIbIUT, COMA, MTOTAIl, UX 3HAYCHHE B MPUPOZE U
JKU3HU YeJIOBeKa.

Kpemunii. Crpoenue atoma, KpUCTAJUIMYECKUI KPEeMHUH, €ro cBoiicTBa M mpuMeHeHHe. OKcun
kpemuus (IV), ero npupoansie pazHoBuaHOCTH. CHIIMKATHL. 3HAYCHUE COSMHEHU KPEMHHSI B )KUBOH U
HEXUBOU nipupo/ie. [ToHsATHE 0 CUITMKATHON MPOMBIIILIEHHOCTH.

JdemoHcTpanuu. OOpas3ipl TalOreHOB — MPOCTHIX BeHIeCTB. B3anMojelCcTBHE TalOreHOB C
HaTpHeM, AIIOMUHIEM. BrITecHEHE XJI0poM OpoMa WiIK noja U3 pacTBOPOB UX cojieil. BzanmoneiictBue
CEepBI ¢ METaJlJIaMH, BOAOPOJOM M KUCIOPOIOM. B3anMoielicTBIE KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI
¢ wMenpo. OOyriMBaHHE KOHIIEHTPUPOBAHHOW CEPHOM KHCJIOTOW OPraHWYECKHX COCIUHECHHUHU.
Paz0baBnenue cepHoil KUCIOTHI. B3anMonmelcTBHE KOHIIEHTPHPOBAHHON a30THON KHCJIOTHI C MEJBIO.
[lornomenue yrieM pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccTaHOBIEHHE MeIU U3 €€ OKCHA YIJIEM.
O0pa3ipl IPUPOIHBIX COSNUHEHUH XJopa, cepbl, dochopa, yriaepoaa, kpemans. OOpasibl BaKHEHIITIX
JUTSL HAPOJTHOTO XO3sICTBa CyNb(haToB, HUTPATOB, KapOooHaToB, (ochaToB. OOpa3ibl CTEKNIA, KEPAMHKH,
LIEMEHTA.

JladopaTtopusble ombIThbl. llomydenne, cobmpaHuwe W pacmo3HaBaHue Boaopoxa. VMccnemoBanue
MMOBEPXHOCTHOTO HATsDKEHUS BOJbI. PacTBOpeHmMe mepmMaHraHaTa Kajius WJIM MEIHOTO Kyropoca B BOJIE.
I'mopatauus obe3BoxenHoro cynbdarta meau (II). UsroroBnenne rumncoBoro otnedyarka. O3HaKOMIICHHE
C KOJUIeKUIMEH OBITOBBIX (UIBTPOB M H3yYeHHE HWHCTPYKUMH JOMAIIHEro OBITOBOro (UIbTpa.
O3HakOMJIEHHE C COCTaBOM MUHEpaJbHON BoAbl. KadecTBeHHass peaknus Ha TaJlOT€HHUI-HOHBI.
Ilomyuenue, coOupaHWe W paclo3HaBaHWE KHCIOpoJa. l'opeHue cepbl Ha BO3AYXE M KHCIOPOE.
CpolicTBa pa30aBIEeHHOW CEpPHOM KHCIOTHL V3ydeHune CBOWCTB amMMmuaka. Pacmo3HaBaHme coeid
aMmMoHus. CBoOWCTBa pa30aBiICHHOW a30THOW KWCJIOTHI. B3ammomelicTBHE KOHIICHTPUPOBAHHOW a30THOM



KHCTIOTHI ¢ Menplo. Pacnio3naBanune docdaros. ['opeHne yriast B KHCIOpO/IE.

[Tommyaenue, cobupanue u pacrio3HaBaHUE YTIEKUCIOTOo rasa. [lomydeHne yronpHO# KUCIOTH M H3y4YeHHE
ee cBoiicTB. [lepexox xapboHata B rumpokapOoHar. Paznoxenue ruapokapbonara Hatpus. [lomydenne
KPEMHEBOH KUCIIOTHI U H3yYEHHE €€ CBOMCTB.

pakTnyeckasi padora. Perenue s3KkcnepuMeHTaIbHBIX 3a1a4 1o TeMe «lloarpynmna rajoreHoB u
KHCIIOPOJIay.

IIpakTuyeckas padora. Pemenue skcrepuMeHTaNbHBIX 3amad mo Teme «lloarpymma asora u
YIIEpoaa.

[pakruueckas padora. [lonyuenue, coOupaHue U pacrio3HaBaHHE T'a30B.

KpaTtkue cBeieHusi 06 opraHndecKux coeauHenusix (5)

YraeBoagopoabl. Heopranuyeckre u opraHuyeckue BellecTBa. YTIEBOJAOPOJbl. MeTaH, 3TaH,
MpomaH Kak TpeAeNbHBbIe YIIIEBOAOPOABl. OTHIEH W aleTHNIeH Kak HempeneibHble (HEHACHIIICHHBIC)
yraeBojoponbl. ['openue yrieBojgoponoB. KauecTBeHHblE peakluu Ha HeENpeAeTIbHbIE COEIUHEHUS.
Peakumst nernapupoBaHus.

Kucnopoaconepxamnmue OpraHMYE€CKHUE COEJAM- H € H U . OTUIOBBIA CHOUPT, €ro
MOJy4eHHue, MPUMEHeHre U PU3NoNIoTnIecKoe JieiicTBue. TpexaToMHbI cupT riniepruH. KauecTBeHHas
peaxiusi Ha MHOIOATOMHBIE CITUPTHI. YKCyCHasl, CTEApUHOBAsl U OJIEMHOBAasl KUCIOTHl — MPEACTaBUTENN
KJIacca KapOOHOBBEIX KUCIIOT. JKupbl. MbLTa.

A3oTconepxamue OpPraHuYecKkHUe COEAHMHEHHA. AMUHOrpynma. AMHHOKHCIOTHI.
AMUHOYKCycHasi kucioTa. benku (mportewHsl), UX (yHKIHMU B JKUBBIX OpraHu3max. KauecTBeHHBIC pe-
AKIIUK Ha OENIKU.

JdemoncTpamuu. Mogenn MoONEKyd MeTaHa, »JTaHa, NpONaHa, »OTWIEHA W aleTHIeHa.
BzaumoseiicTBue 3THIIeHa ¢ OPOMHOHN BOAON M pacTBOPOM IepMaHTraHaTa Kaimus. OOlue XMMHUYECKUE
CBOICTBa KHMCJIOT Ha MpUMepe YKCYCHON KUCIOThl. KaduecTBeHHas peakiius Ha MHOTOaTOMHbBIE CIIUPTHI.

JladopaTopHble onbITHI. KauecTBeHHBIE peakiiny Ha OEIKH.

O000meHnne 3HAHUN MO XUMMHH 32 KyPC OCHOBHOI IIKOJIBI.
Moaroroska k OI'D (11)

ITepnonnueckuii 3axkoH u Ilepuonmueckast cucrema xumuyeckux snemeHToB [I. M. Menneneesa.
Du3NYeCcKrii CMBICT TOPSAKOBOIO HOMEpa 3JIeMEHTa, HOMEPOB IepHOJa M TPYIIBL. 3aKOHOMEPHOCTH
W3MEHEHUS] CBOWCTB DIIEMEHTOB W UX COCIWHEHWH B IEPHOAaxX W TPYIIax B CBETE NMPEACTABICHHUHN O
CTPOCHHUHU aTOMOB 3JIeMEHTOB. 3HaueHHe [leproanueckoro 3aKoHa.

Buapl XuMUYeCKHX CBSI3€M M TUIBI KPUCTAINIMYECKUX PEIIETOK. B3auMOCBsI3b CTPOEHHS U CBOMCTB
BEIIECTB.

Knaccudukanus XMuMUIeCKUX PEaKIUii 10 pa3IMYHbIM IpU3HAKaM (YUCIIO U COCTAB Pearupyronux u
00pa3yINMXCsl BEIISCTB; HAJWUYWME TpaHWIbI pasiena ¢a3; TeroBod 3PQeKT; U3MCHEHUE CTEIeHen
OKHUCJICHHSI aTOMOB; WCIIOJIb30BaHUE KaTalli3aTopa; HampaBiIeHHE NpOTeKaHUs peakiuu). CKOpocTh
XUMHYECKHUX peaknuid U (akTopsl, BIUONME Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIUN U CIIOCOOBI
CMETIEHUS XHMUIECKOTO PAaBHOBECHSI.

[Ipocthie U cioxHbIe BellecTBa. MeTalibl 1 HeMeTalUIbl. ['eHeTHYecKue psiibl MeTalia, HeMeTasia
u mepexogHoro meramia. OKCUABI U THAPOKCUIBI (OCHOBaHHS, KUCIOTHI, aM(OTEpHbIE TUAPOKCHUIEI),
conu. UIx coctaB, kiaaccudukamus U o0IIMe XUMHUYECKUE CBOWCTBA B CBETE TEOPUH DJICKTPOIMTUICCKON
JTIACCOTTHAITIH.



TemaTHueckoe IIaHMpoOBaHue 8 KJace

Ne Tema ypoka KounvecTBo
ypoKa 4yacos
BBenenue 4
1 [Ipenmer xumuu. Bemjecta. [IpaBuna Texuuku 0€301aCHOCTH MIPU 1
paboTe B XUMHUECKOM KaOHWHETE.
2 [IpeBpamenus Bemects. Ponb xumun B xu3HU 4yenoBeka. Kparkue 1
CBEJICHHS U3 NCTOPUH BO3HUKHOBCHHUS U PA3BUTHUS XHUMHHU.
3 3Haky (CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB. Ta0iunia 1
H. . Menneneena.
4 XuMuueckue d’)ﬂnMV]TFJA OTHOCWTQHBHBTE aAaToOMHAg U MOJIeKyJ]S[pHaS[ 1
Macchel. MaccoBast 0Jisl 2JIEMEHTa B COSIMHCHUU.
ATOMBI XHMHYECKHX 3JIEMEHTOB 9
3) OcHoBHBIE CBeIeHUS 0 cTpoeHUuU aToMOB. COCTaB aTOMHBIX SJEP. 1
H3oTorbl.
6 CtpoeHue 3IeKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX 3JIEMEHTOB No 1
1-20 B rabnuue 1. 1. Menaeneena.
7 N3MmeHeHne CBONCTB XUMHYECKHUX 3JIEMEHTOB 10 TPyIaM U 1
nepuoiamMm
8 HonHast xummieckasi CBA3b. 1
9 KoBajneHTHas HETIOJMApHAsE XUMHUYCCKAsl CBS3b. 1
10 AIMexTPOOTPHUIIATeNbHOCTh. KOBaNleHTHAS MOJISIpHAS XUMUYECKas 1
CBSI3b.
11 | MeTtannuueckass XuMHUuecKas CBSI3b 1
12 | O6o001ieHne u cucTeMaTu3anusi 3HaHU 0 TeMe «ATOMBI 1
XUMHUYECKUX IJIEMCHTORBY
13 | KoHTpoisibHas paboTa 1o TeMe «ATOMbI XUMHUYECKHUX IJI€MEHTOBY 1
IIpocTbie BemecTBa 6
14 IIpocTrie BelecTBa-MeTaMIbI 1
15 IIpocTeie BeniecTsa - HeMeTalbl. AJITIOTPOIHS 1
16 Konn4ecTBo BEIIECTBA 1
17 MonsipHblii 00b€M Ta3000pa3HbIX BEIIECTB 1
18 Pemmrenue ranau ¢ UCTIATRROARAHUAM MOHITUN «KOTUUACTRO 1
RP.T"PI‘.’T‘R?I\SU OITOCTOIHHAYT ABOI‘aI[pO))’ «Mo_]lﬂpHaﬁ Macca»,
«MOJIIPHBIA 00HEM Ta30B»
19 Ohobmenuie Y cucteMaTtusanus 3HaHuu 1o reme «lIpocreie 1
BEILIECTBA»
CoeauHeHHs XMMHUYECKHX 3JIEMEHTOB 14
20 Crenenw oxucieHuss. OCHOBbI HOMEHKJIATypbl OMHAPHBIX 1
COCJTMHEHU
21 OKcuasl 1
22 Oxcuasl 1
23 OcHoBaHus 1
24 OcHoBaHHuA 1
25 | Kucnotsl 1
26 | Kucnotsl 1
27 CoJii KaK MPOU3BOJIHBIE KUCIOT U OCHOBAHUH 1




28 Cou KaK MPOM3BOJIHBIE KUCJIOT M OCHOBAHUH 1
29 | AMop¢HbIe 1 KPUCTAIIINYECKHE BEIECTBA 1
30 Yucrele BemecTsa 1 cMecu. MaccoBad 1 00ObeMHAas 1OJIHU 1
KOMIIOHCHTOB B CMECH
31 Pacuetnl, cBI3aHHEIE C TOHATHEM «I0J». O000IIEeHNE U 1
cucTteMaTHu3anus 3HaHu# 1Mo TeMe «COoeNMHEHUS XUMUUECKUX
9JIEMEHTOBY
32 Pacuersl, cBI3aHHBIE C TOHATHEM «moisa». O000IIeHne U 1
cucreMmaru3anus 3HaHui no teme «CoeIMHEHU XUMUUECKUX
9JIEMEHTOBY
33 | KonrponbHas padora nmo teme «CoeTUHEHUS XUMUYECKUX 1
9JIEMEHTOBY
HN3MmeHeHusi, NpoucXoasiue ¢ BelecTBaAMu 12
34 Ousnueckue aBnenud. Paznenenue cmecen. 1
35 Xvmuueckue sruenus, Y CI0BHA M IPU3HAKU IPOTEKAHU 1
XUMUYECKUX PEeaKIUn
36 3aKOH COXpaHEHUs MAacChl BEIIECTB. XUMHUYECKHE YPABHEHHUS. 1
37 PacueTsl no xumuueckuM ypaBHeHUsIM. Pemenue 3aaay. 1
38 | Pacuersl mo xumMuyeckuM ypaBHeHUsIM. Pemienne 3anay. 1
39 Peaxtiuu narnoxeHus. [IOHATHE O CKOPOCTH XUMUUYECKON pPEaKIIuu 1
Y KaTaJau3aTropax
40 Peakunu coequnenus. llenouku nepexonon 1
41 | Peakuuu 3amemienus. Psj akTHBHOCTH METaJIOB 1
42 Peakuuu oomena. [Ipasuno beproe 1
43 Tumkl XUMUYECKUX PEAKIIUM Ha TPUMEPE CBOMCTB BOJIbL. [IoHsTHE O 1
TUAPOIIHU3E.
44 O0o0menne U cucTeMaTu3alus 3HaHul 1Mo Teme «M3MeHeHus, 1
MPOUCXOJIAIINE C BEIISCTBAMI)
45 | KonTpoisbHas paborta o teme «V3mMeHeHus, MPOUCXOISIINE C 1
BEIIECTBAMU
IHpakTukym 1 «IIpocreiimme onepanuu ¢ BemecCTBOM» 3
46 | IlpakTueckas padora Ne 1 [IpaBuia TexHUKU 0€30TaCHOCTH MTPH 1
paboTe B xuMuueckoM kabunete. [Ipuemsr oOpamienus ¢ nabopa-
TOPHBIM 000PYIOBAaHUEM U HArpeBaTCIbHBIMU TPUOOpAMH
47 [IpakTuueckas pabora Ne 2 IIpu3HaKku XUMHUECKUX PEaKIIUM 1
48 TTnakTuueckas naboTa \,No 3 TInuroTornenue nacTBOpa caxapa u 1
omnpeIeIeHHEe MacCOBOM JIOJM €T0 B PaCTBOPE
PacrBopenue. PactBopbl. CBOiiCTBA pACTBOPOB 3JIEKTPOJIUTOB 17
49 DJIEKTPOTUTHYECKAS TUCCONMALIS 1
50 | OCHOBHBIC MOJIOKEHUS TCOPUH IIEKTPOJTUTUICCKON JTUCCOITHAIIAN 1
(TO[1). Nonusle ypaBHEeHUS peakui
51 | Kucnotsl: knaccuuxanus u cBoiictsa B ceete TOJ] 1
52 | Kucnorsl: knaccugukaius u cBoiictBa B ceere TO/] 1
53 | OcHoBaHus: Ki1accudukanus U cBoricTBa B ceeTe TO/] 1
54 | OcHoBanus: kinaccuukaims u cBoiicTsa B ceere TDJ] 1
55 Oxcunpl: kaaccudukamnus u CBOMCTBA 1
56 | Oxcuasl: kinaccupUKalus U CBOWCTBA 1
57 Conu: knaccudukanus u cBoricTBa B cBete 1O/ 1
58 Counu: xiaccudukanus u cBoiicta B cete TO/] 1
59 | I'enermyeckas CBsI3b MEXKY KJIaCCAMH HEOPTAHUYECKHUX BEIIECTB 1




60 PacueTsl mo xumMnueckuMm ypaBHeHHUsIM. Penienue 3anau. 1
61 | Pacuersl mo XuMHUYECKUM ypaBHeHUsIM. Pemenue 3anay. 1
62 Kmaccuhurxanuga xumuueckux peaK]_[Hf/'I, OKucauTenbHoO - 1
BOCCTAHOBUTEIILHBIE PEAKIIUHU
63 CROWCTRA URVUEHHRIX KTACCOB BEIIECTB B CBETE OKUCIUTEILHO- 1
BOCCTAHOBUTEJLHBIX PEaKIIMi
64 O6o0nTeHre U CUCTEMATURATIUY RHAHUN O TeMe: 1
«Qnexrponutndeckas nuccounanus. PUO. OBPy
65 | KonrponpHas paboTa o TeMe: «DIEeKTPOIUTHUECKAS TUCCOIHAITHS. 1
PUO. OBP»
IpakTukym 2 «CBolcTBa PACTBOPOB 3JIEKTPOJIHUTOB) 2
66 IIpakTuueckas padora Ne 4 CBoiicTBa KHCIOT, OCHOBAHMI, OKCUIOB U 1
b b
coien
67 | Ilpaktuueckas paborta Ne 5 PemeHue skcriepuMeHTaIbHBIX 3a/1a4 1
68 O000mIeHNe U cHCTEeMAaTH3aus 3HAHMI M0 XUMHUH 3a 8 Kiacce 1




TemaTHyeckoe njaHupoBanue 9 Kiace

Ne Tema ypoka KosmuecTBo
ypo 4acoB
Ka
BBenenue. O0masi XapakTepuCTHKA XHMHYECKHX 3JIEMEHTOB U 11
xuMH4Yeckux peaknuii. [lepuoanyeckuii 3akoH u Ilepuoanueckas
cucreMa xumuueckux 3jaemMeHToB JI. . MenaeneeBa
1 X.’«]ﬂ?IY(TE‘.ﬂT/T(‘,’T‘T/IR'R XUMUUEeCKOTO AITeMerdHTA HA OCHORAHUU erTn l
nonoxenus r [Menuonuueckoit cucreme JI I Menneneera TlpaBuia
TEXHHUKH 0€30IMaCHOCTU NpHU padOTe B XUMHYESCKOM KaOUHETE.
2 | XapakTeprucTHKa XMMUYECKOTO JIEMEHTa Ha OCHOBAHHH €0 1
nonoxeHus B [lepuoguueckon cucreme 1. 1. Menneneesa
3 AMOTEepHBIC OKCHUJIBI U THIPOKCHIBI 1
4 TTenuonmuueckun rakow u [Tenuonuueckaa cucrema 1
J. . MenneneeBa B CBETE YUCHHS O CTPOCHHUHM aToMa
5 XUMHYECKAsi OpPraHu3alus )KMBOU U HEXKHUBOU MTPUPOJIbI 1
6 Krnaccudukanusa XuMru4ecKuX peakiiuii o pa3invyHbIM OCHOBAHUSIM 1
7 Knaccudukanus XuMHYECKUX PEAKIU 1O pa3JIuYHbBIM OCHOBAHUSM 1
8 [ToHsATHE O CKOPOCTH XMMHUYECKON PEAKLINU 1
9 Kartanmu3aTopsl
10 | Ob6oOmenue u cucremMaTu3anus 3HaHUK 110 Teme «O01Ias xapaKkre- 1
PHUCTHKA XUMHYECKHUX DJIEMEHTOB M XUMHYSCKHUX PEAKIIHH.
[Tepuonuueckuii 3akoH u Ileproanueckas cucreMa XUMUUYECKUX
anemenToB JI. 1. MenaeneeBa
11 | KontponbHas paboTa o teMe «O01as xapakTepUCTUKAa XUMUUECKUX 1
3JIEMEHTOB M XUMHUYECKHUX peakuuil. [lepuonnyeckuii 3akoH u
Ilepnonnyeckas cucrema XuMHaeckux 3semMeHToB JI. . MenaeneeBa»
Tema 2. Merassl. [IpakTukym 1 «CBoiicTBa MeTAJIVI0B U HX 17
coeMHEeHM I
12 | ITonmoxxenue metayioB B [lepuomndeckoii cucreme [[. M. Menneneesa 1
OCOOCHHOCTH CTPOEHMSI MX aTOMOB. DU3WYECKUE CBOWMCTBA METAJJIOB.
CnaBbl.
13 Mertannsl B npupoze. OO1ine cnoco0bl X NOoIy4YeHUs 1
14 XHUMHYECKHE CBOMCTBA METAJIIIOB 1
15 [TonsiTue 0 KOPPO3UU METAIIIOB 1
16 OOwas xapakTepucTUKa 3J1eMEHTOB |A rpynmbl- HETOYHBIX METAIIIOB 1
17 | CoennHeHus MIEITOYHBIX METAIJIOB 1
18 | OGmas xapakrepuctuka 31eMeHToB ||A rpynnbl- menouyHo3eMenbHbIX 1
METaJjjoB
19 CoenuHEeHHS ISI0UYHO3EMEIbHBIX METAILIOB 1
20 | AmroMuHUNR 1
21 | CoenuueHust aIfOMUHUS 1
22 | Keneso 1
23 | CoenuuHeHnus xeie3a 1
24 | Pemenne 3anau no Y XP. KauecTBeHHBIC peakiui Ha aHUOHBI. 1
25 | IIpakTtuueckas padora Ne 1 [TomyueHue v CBONWCTBA COSTMHCHHUH Me- 1
TaJIJIOB.
26 | IlpakTuyeckas pabora Ne 2 PemeHue sKCriepuMEHTaIbHBIX 3a7a4 Ha 1




PpaClio3HaBaHUEC U IMOJYYCHUC COG,Z[I/IHGHI/Iﬁ METaJIJIOB

27 | O6o6menue 3HaHUM 110 TeMe «MeTaTbh 1
28 | KontponbHas pabora mo reme «MeTaibly 1
Tema 3. Hemeranasl IlpakTukym 2 «CBoiicTBa coenHeHUIi 24
HEeMeTaJJIOB)»
29 | OOmas xapakTepuCTUKAa HEMETAJUIOB KaK 3JIEMEHTOB U MTPOCTHIX 1
BEIIECTB.
30 | Bogopona: ctpoeHue, CBOMCTBA, MOJTyYeHHUE. 1
31 | Bogna 1
32 | T'ajnoreHsl. 1
33 | CoenuHeHHUs rajJOreHOB. 1
34 | Kucnopon u cepa. 1
35 | CoenuHeHUs cepbl 1
36 | Cepnas xuciora, € COJIH. 1
37 | Azor. Okcujsl a3oTa. 1
38 | AszoTHas KucloTa. 1
39 | AMMuak, coad aMMOHHS. 1
40 | Dochop, ero coenunenus. [lousaTus 00 y1oOpeHUsIX. 1
41 | Yruepog. 1
42 | CoequuHenus yriaepoja 1
43 | KpemHuid, ero cCoeAMHCHHUS. 1
44 | CuinkaTHas IPOMBIIIJIEHHOCTb. 1
45 | Pewenue 3axay o Y XP. 1
46 | Pemmenme 3amad no Y XP. KayecTBeHHBIE peakiny Ha aHHOHBI. 1
47 | Ilpaktuyeckas pabora Ne 3 Pemienue akcnepuMeHTaIbHBIX 3a/1a4 M0 1
teme «[loarpyrmnma raJloreHoB U KUCIOPOIa»
48 | IIpakTuueckas padbora Ne 4 Pemienne akcnepuMeHTaIbHBIX 3a/1a4 MO 1
teme «Iloarpynnsl a3ora u yriepoaa»
49 | Ilpaktuueckas padbora Ne 5 [Tonyuenue, coOupanue u pacrno3HaBaHUeE 1
ra3oB
50 | O6ob6menne no Teme «Hemerammb» 1
51 | KonTtpoawpHas pabora o teme: «Hemeramibiy 1
52 | Pabora Ha ommOKamu
Kparkue cBeennsi 00 OpraHm4ecKux coeJMHEHUAX 5
53 | YrueBogopoasl 1
54 | YrneBoaopo bl 1
55 | Kucnopoaconepikaiiue opraHu4ecKue CoeTMHEHUs 1
56 | Kucnopoaconepikaiiue opraHm4ecKue CoeTMHEHUs 1
57 | Azotoconepkaniie OpraHuuecKue COeTUHEHUS 1
O0o0meHne 3HAHUN MO XMMHUU 32 KYPC OCHOBHOW IIKOJBbI 11
IHoaroroBka k OI'D
58 Ilepuonnueckun 3akon u Ilepuoanueckas cucrema 1
J. . MeneneeBa B CBETE TEOPUU CTPOEHUS aTOMa
59 | Buasl XUMHUYECKUX CBSI3€H M THITBI KPUCTATHICCKHUX PEIISTOK. 1
B3anMocCBsI3b CTPOCHUS U CBOWMCTB BEIIECTB
60 | Kiraccudukanus XuMu4IecKux peakiuii. CKOpoCcTh XUMHYECKHUX 1
peakuuit
61 | JIucconumarus 3JIEKTPOJIUTOB B BOJHBIX pacTBopax. MoHHbIE 1




YpPaBHEHHUS peaKkiuii

62 Peakuuu nonnoro oomena 1
63 OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU 1
64 OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIMU 1
65 Knaccudukanus nu cBoMCTBa HEOPraHMYECKUX BEILIECTB 1
66 Kiaccugukanus u cBONCTBa HEOPraHUUECKUX BELIECTB 1
67 Tnewunr-rectupoBanue 1o BapuaHtam [MA nponuslx et u 1
JEMOBEPCHH
68 Trenunr-tectupoBanne 1o BapuantaMm [ WA npounuisix et u 1

JACMOBCPCUH




